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MNOACHHUTEJIbHAS 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBlieHA Ha OCHOBE
MOJIOKEHUI U TpeOOBaHUH K pe3ysibTaTaM OCBOCHHs Ha 0a30BOM YPOBHE OCHOBHOM 00pa30BaTeIbHOMN
nporpammel, mpenctaBieHHpix B OGI'OC OO0, a Takke ¢ yuérom denepanbHOil paboueii
nporpaMMbl BocrinTanus U KoHnenuuu npemnogaBanus yaeOHOro npeamera « Du3uKay.

Copnepxanue mporpaMMbl 1o (U3MKE HANpaBlIeHO HAa (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYAIOLIMXCS M OpPTaHU3alMI0 M3ydeHUs (U3MKM Ha JesITeIbHOCTHON OcHOBe. B
nporpamMMe 1o (pu3MKe YYUTHIBAIOTCS BO3MOYKHOCTH Y4eOHOTO MpeaMeTa B peaju3ali TpeOOBaHUM
OI'OC OO0 K MmIaHMPYEMBIM JIMYHOCTHBIM M METANPEAMETHBIM pe3yjibTaTaM OOYYEHMs, a TaKxKe
MEKITPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHwUs.

[Iporpamma 1no ¢Qu3Mke ycTaHaBIMBAET pacHpelesieHHe Yy4eOHOro marepuaiga Io rojaam
oOyueHus (10 Kjlaccam), MpeajsaraeT NpUMEpPHYIO MOCIe10BaTeIbHOCTh U3YUEHHUS TE€M, OCHOBAaHHYIO
Ha JIOTHKE Pa3BUTHS NPEIMETHOIO COIEPIKAHUS U yUETe BO3PACTHBIX OCOOEHHOCTEN 00yUaromuXxcs.

IIporpamma no ¢usuke pa3paboTaHa € LEJIbI0 OKa3aHHs METOJUYECKOM MOMOIIM YUYUTEIO B
co3/laHuM paboueil mporpamMmbl 10 y4eOHOMY IpeIMETY.

dusnka SBISETCA CHUCTEMOOOPA3YIOMIMM Il €CTECTBEHHO-HAYUYHBIX YYEOHBIX TMPEIMETOB,
MOCKOJIBKY (DM3WYECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB M SIBICHUH, H3y4aeMbIX XUMHEH,
Ouonorueli, actpoHomuedl W Qusmueckor reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IPEJOCTaBIIsIeT Hanbosee sSiCHbIe 00pa3ibl MPUMEHEHUSI HAyYHOTO METOJa MMO3HAHMS,
TO €CTh CII0C00A MOJIyYEHUS JOCTOBEPHBIX 3HAHUN O MUpE.

Opna u3 rnaBHBIX 3aJa4 (GU3NUYECKOTO 00pa30BaHUs B CTPYKType 0011ero oopa3oBaHusl COCTOUT
B (popMHUpOBaHUH €CTECTBEHHO-HAYYHOIH IPaMOTHOCTH M MHTEpEca K HayKe y 00yJaroIImXCsl.

W3yuenne ¢u3ukn Ha 0a30BOM YpOBHE IMpeAIojaraeT OBJaJE€HUE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapaKT€PHU3YIOLMMH €CTECTBEHHO-HAYUYHYIO IPAMOTHOCTbD:

HAYYHO OOBSICHSTD SIBIICHUS,

OLIEHUBATh ¥ IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHHS;

UHTEpPIPETUPOBATh JIaHHBIE U UCIIOJIb30BaTh Hay4HbIe JI0Ka3aTenbCcTBa  JUIS
MIOJTyYCHHUS BEIBOJIOBY.

Henu nzyuenus U3k Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHus onpenenaeHsl B Konuenmmm
npenofaBanus ydeOHoro mnpeamera «Dusuka» B 00pa3oBaTeNbHBIX oOpraHm3aiusax Poccuiickoi
®denepanuy, pealu3yOUIMX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE IMPOrPaMMbl,  YTBEPKAEHHOU
pemerneM Kosurernn MunmcTepcTBa nipocserieans Poccutickoit @enepamnmu (IpoToKoIT oT 3 AeKadpst
2019r.

Ne [TK-4BH).

Henu uzydyenust Gpuznuku:

npuoOpeTeHne HMHTepeca M CTPEMJICHUs OOy4arollMXcs K HayyYHOMY M3YYEHHIO MPHUPOJIHI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEACTABICHUI 0 HAYyYHOM METOJIE MMO3HAHMs U (POPMUPOBAaHUE UCCIIEI0BATEIBCKOTO
OTHOILIEHHUS K OKPYXAIOLUM SIBIICHUSIM;

(dbopMHpOBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUs! OCHOB CTPOEHHUS MaTepuu
U (yH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

(dbopMUpOBaHHE TPEACTABICHUNA O poiu (U3MKHU Ui Pa3BUTHS JIPYTHMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE NPEICTaBICHUI 0 BO3MOXHBIX chepax Oyaymield npoheccuoHaTIbHON NesSTeIbHOCTH,
CBSI3aHHOM C (PM3HKOM, MMOJATOTOBKA K JAJIbHEHIIIEMy OOYUYSHHUIO B 5TOM HaIPaBJICHUH.



JloCTIKEHHE 3TUX Lesel mporpaMMbl 1Mo (M3KMKE HAa YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHUs
o0ecreynBaeTCs pelIeHueM CIeIyIoIuX 3a1au:

npuoOpeTeHne 3HAHUM O JTUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHHMYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne  yMEHHH OIMCHIBATH U OOBSCHATH dusuueckue  SIBICHUS C
UCTIOJIb30BaHUEM ITOJTyUYCHHBIX 3HAHUIA,

OCBOCHHE METOJ/IOB PEIICHUS MPOCTEHIINX Pacy€THBIX 3a7ad C HCHOJIb30BAHUEM (PHU3UUECKUX
MoJIeNiel, TBOPYECKHUX M MPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHHWI HAOIIOIaTh NPUPOTHBIC SIBICHUS W BBIMOJHATH ONBITHI, JAOOPATOPHBIE
paboThI U PKCIIEPUMEHTAIBHBIC UCCIIEIOBAHMS C MCIIOJIb30BAHUEM N3MEPUTEIIBHBIX IIPUOOPOB;

ocBoeHHUE PUEMOB PabOTHI ¢ HH(pOpMalel (PU3HMIECKOTO COJIepKaHus, BKIIoUask HH(HOPMAIIHIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATTU3 U KPUTHUYECKOE OIICHUBaHUE HH(DOpMAIHH;

3HAKOMCTBO cO cdepaMu NPOPECCHOHAIBHON IEATEIBHOCTH, CBSI3aHHBIMH C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (PU3NICCKOM HAYKH.

Ha wusyuyenme ¢msuku (06a30BBIi ypOBEHb) Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
orBoautTcs 238 wacoB: B 7 Kiaacce — 68 wacoB (2 waca B Hemenmo), B 8 kiacce — 68 gacos (2
yaca B HeJleni0), B 9 kiacce — 102 yaca (3 yaca B HEIeno).

[Ipemiaraemenii B mporpamMme mo (u3uKe MepedeHb J1adopaTOpHBIX pabOT M OMBITOB HOCHT
PEKOMEH/IaTEIIbHBIN XapaKTep, YUUTEIb JIIaeT BHIOOP MPOBEACHUS J1a00paTOPHBIX pabOT U OIBITOB C
y4€TOM HHIMBHIYaJbHBIX OCOOCHHOCTEH OOYYalOlIMXCs, CIHCKAa JKCIIEPUMEHTAIBHBIX 3aJaHUH,
npe/yiaraéMbiX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO K3aMeHa 1o (pu3uKe.



IIVTAHUPYEMBIE PE3YJIbTATbBI

W3yyenne ¢Qu3ukun Ha ypOBHE OCHOBHOrOo oOmiero oOpa3oBaHHS HampaBlIeHO Ha
JTOCTHKEHHUE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynpraTe u3yueHus (U3MKH HAa YpPOBHE OCHOBHOIO 0O0IEro oOpa3oBaHUA y
oOyuatotierocst OyayT copMUpOBaHBI CIIETYIOIINE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpuoTHYecKoro BOCHHTAHHS:

MPOSIBJICHUE HHTEpeca K HMCTOPHUH M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (pu3mueckoi
HayKH;

LIEHHOCTHOE OTHOIIEHHE K JIOCTUKEHUAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) IpaxKaIaHCKOI0 1 IYXOBHO-HPABCTBE€HHOI'0 BOCIIUTAHUS:

FOTOBHOCTH K A4KTUBHOMY Y4YaCTHIO B 06CY)KI[6HI/II/I 06HICCTBGHHO-3H21‘-II/IMI>IX N 3THYCCKHX
HpO6HCM, CBsA3aHHBIX C ITPAKTHUYCCKUM IIPUMCHCHHUCM ,Z[OCTI/I)KCHI/Iﬁ (I)I/ISI/IKI/I;

OCO3HAHUC BAXJKHOCTHU MOPAJIbHO-3THYCCKUX IMTPHUHIUIIOB B ICATCIIbHOCTU y‘IéHOFO;

3) acTeTHYECKOro BOCIUTAHUS:
BOCTIPUATHME JCTETHYECKUX KAdeCTB (DM3MUECKOH HayKu: €& TrapMOHHYHOTO TOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) LHEHHOCTH HAYYHOI'0 MO3HAHMSL:

OCO3HaHUE IIEHHOCTH (PU3NYECKON HAyKW KaK MOIIHOTO WHCTPYMEHTA MO3HAHHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIISIIOLLEH KYJIbTYPbI;

pa3BUTHE HAYYHOH JIFOOO3HATEIHFHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON IeATEeIbHOCTH;

5) popMupoBaHus KYILTYPBI 3/10POBbS H YMOIHOHAILHOIO 0JATONOIYYHSI:

OCO3HaHHE IIEHHOCTH Oe3omacHoro oOpa3a >KU3HHM B COBPEMEHHOM TEXHOJOTMUECKOM MHpE,
BOXHOCTH TMpaBWJl O€30MAaCHOTO TOBEACHHUS HAa TPAHCIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U
TEIUJIOBBIM 00OPY/IOBaHUEM B IOMAIIHUX YCIOBUSX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedeKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMMOKY M TaKOro e
npaBa y JIpyroro 4ejioBeKa;

6) TpyaoBoro BocnuTaHus:

AKTUBHOE YYacTH€ B pEIICHHH MPAKTUYeCKUX 3adauy (B paMKax ceMbH, 00pa3oBaTeNbHOI
OpraHu3aIy, TOpoaa, Kpasi) TEXHOJOTHUYECKOW M COIMAIbHON HAINpaBIECHHOCTH, TPEOYIOMIUX B TOM
qrcnie ¥ PU3NIeCKUX 3HAHUM;

WHTEPEC K MPAKTUIECKOMY U3YUESHHIO MTpodeccuid, CBsI3aHHBIX ¢ (PU3UKOM;



7) 5K0JI0rMYeCcKOro BOCHMTAHMS:
OpHUEHTALUs Ha NIPUMEHEHUe (GU3MUECKUX 3HAHUHU AT pelleHus 3a/a4 B 00JacTH OKpYXKaroen
Cpezbl, INIAHUPOBAHHUS ITOCTYIKOB U OLICHKH X BO3MO>KHBIX ITOCIIEACTBUH JUISl OKPY KAIOLIEH CPEbl;
OCO3HaHHeE INI00aIbHOT0 XapaKTepa IKOJIOTMYECKUX IPOOIIEM U ITyTeH UX pEeLIeHHS;

8) ananTauuu K M3MEHSIOIMMCS YCJIOBHAM CONMAILHON M NPUPOIHOIi cpebI:
NOTPeOHOCTh BO B3aMMOJAEHCTBHM NP BBIIOJIHEHUU HMCCIEJOBAHUN M NMPOEKTOB (PU3UUECKOM
HalpaBJIEHHOCTH, OTKPHITOCTb OINbITY M 3HAHUAM JIPYTHX;
MIOBBIIIEHUE YPOBHSI CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO JIeSTeIbHOCTh; MOTPEOHOCTh
B (hOopMUpPOBaHNH HOBBIX 3HAHH, B TOM 4nciIe (GOpMyInpOBaTh UIEH,
HOHSATHS, TUIIOTE3bI O (PU3NYECKUX OOBEKTaX U SBIICHUSAX;
0co3HaHMe Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (DU3HKH;
IUTAHUPOBAHHE CBOErO Pa3BUTHS B MPUOOPETEHHHM HOBBIX (PU3MUECKUX 3HAHWN; CTPEMIICHHE
aHAJIM3UPOBaTh M BBIABIATH B3aUMOCBSI3M HPUPOABI, OOILECTBA U
SKOHOMHKH, B TOM YHCJIE C UCIOJIb30BaHUEM (DPU3NYECKUX 3HAHUIA;
OLIEHKA CBOMX JICHCTBHM C y4ETOM BIIMSHUSA HAa OKPY’XKAIOIIYIO CPelly, BO3MOXKHBIX II100aIbHBIX
OCJICICTBUM.



METANPEIMETHBIE PE3YJIbTATbBI

B pe3ynbraTe ocBOeHMs MPOrpaMMBbl 10 (PU3MKE HA YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs Y
oOyuaromierocss  OyayT  chopmupoBaHbl  MeTalpeIMETHBIC pe3ynbTaThl,  BKIOYAIOIIHE
MO3HABaTeJIbHbIC YHUBEPCAJIbHbIE YUeOHbIC JEHCTBUS, KOMMYHUKATUBHBIE YHUBEpCAIbHbIE yueOHbIE
JEHCTBUS, pETYISTUBHBIC YHUBEPCATIbHBIC yUCOHBIC CHCTBHS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE Yy4eOHbIe /1eiiCTBUSA
Ba3zoBble Jornueckue qecTByA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHHIA);

yCTaHaBIIUBATh CYLIECTBEHHBIN MpU3HAK KJ1acCU(pUKaluHy, OCHOBaHUS A
000011ICHHS U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOpEUYUss B paccMaTpuBaeMmblX (hakTax, HaHHBIX U
HAOJIOICHUSAX, OTHOCSAIIMXCS K (DU3UUCCKHUM SIBIICHUSM;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U MPU U3YYCHHH (U3UYECKUX SBJICHHUN U MPOIECCOB,
JIeNIaTh BBIBOJABI C MCIOJIb30BAHUEM JEAYKTUBHBIX M WHAYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTaTh
TUTIOTE3bI O B3aMMOCBS3SIX (PH3UYECKUX BEITHYNH;

CaMOCTOSITENTFHO BBIOMpATh CIOCOO pemieHus y4yeOHOW (U3MYecKoil 3amaun  (CpaBHEHHE
HECKOJIbKUX BAapUaHTOB pEIICHHs, BBHIOOp Hauboyiee MOAXOMIAIIETO C YYETOM CaMOCTOATEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBareibckue 1elCTBUS:
WCIIOIB30BaTh BOMPOCHI KAaK MCCIEIOBATEIbCKUM WHCTPYMEHT TO3HAHUSA, MPOBOIUTH IO
CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHbII
(GU3MYECKUN HSKCIEPUMEHT, HEOOJbIIOE UCCIeA0BaHHEe (DU3UYECKOTO SIBJICHUS; OICHUBATh Ha
MIPUMEHUMOCTH 1 JIOCTOBEPHOCTH MH(GOPMAITHIO, TIOTYUYEHHYIO B X0J1€
WCCJICIOBAHUS W DKCTIEPUMEHTA,;
CaMOCTOATENbHO (OpMyJIHpOBaTh OOOOIICHHS W BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUS, OTIBITA, UCCIICIOBAHNUS,
MIPOTHO3UPOBATh BO3MOXKHOE JaibHEilnee pa3BuTHE (U3HMUECKUX MPOIECCOB, a TakKke
BBIJIBUTATh TPEIIOIOXKEHNU 00 WX Pa3BUTUU B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

Padora ¢ nndopmanmeit:

IPUMEHATh  PA3UYHbIE METOJbl, MHCTPYMEHTBl M 3alpochl IpH TIOUCKE M OTOOpe
MH(pOpPMallMU WK JaHHBIX C YUYETOM IMpeNIoKeHHOW yueOHOU (r3rueckon 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATh MHPOPMALUIO PA3INYHBIX BHUJIOB U
dbop™m mpeacTaBIeHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHMalbHYIO (opMy TpeicTaBieHUs HUHGOpMallUU U
WUTIOCTPUPOBATh PEIlIaeMble 3aJlayll HECIOKHBIMH CXE€MaMH, JAMarpaMMaMy, WHOW rpapukoil u ux
KOMOUHAIUSIMU.



KoMMyHUKAaTHBHBbIE YHHBEpPCAJIbHbIe Y4eOHble /elCTBHUS:

B Xoie OOCYyXJeHHusi y4yeOHOro MaTepualia, pe3yJIbTaTOB J1a0OpaTOpHBIX pabOT M MPOEKTOB
3aJjaBaTh BOIIPOCHI 110 CYLIECTBY OOCYXJaeMOW TeMbl M BBICKAa3blBaTh HJIE€H, HAllCJICHHbIE Ha
peleHue 3a7jaui U oJiiep KaHue OiaroxkenaTeaIbHOCTH OOLIeHNS;

COIOCTABJIATh CBOU CYXKIEHHS C CYXICHHSIMU APYTHMX YYaCTHHKOB JHajiora, oOHapy>KUBaTh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;

BBIPa)XaTh CBOIO TOUKY 3PEHMSI B YCTHBIX Y IMCbMEHHBIX TEKCTAX;

nyOIMYHO NPEACTaBIATh PE3yJbTaThl BBIIOIHEHHOIO (PU3MYECKOrO OMbITa (IKCIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA).

[IOHMMaThb W MHCIOJb30BaTh IPEUMYLIECTBA KOMAHAHOM M MHIMBUIYadbHOH pabOThHl IpU
pELICHUH KOHKPETHON (PU3UYECKOM TPpoOIeMBbl;

IIPUHUMATh I€JIM COBMECTHON NEATEIbHOCTH, OPraHU30BbIBATh JEUCTBUS M0 €€ JOCTH)KEHUIO:
pacrpenenaTs poyid, 00CyXIaTh MPOLECCHl U PE3yIbTaThl COBMECTHON pabOThl, 0000IIATh MHEHUS
HECKOJILKHX JIFOJICH;

BBINOJIHATH CBOIO YacTh pabOThI, 1OCTUTAsl KAUECTBEHHOT'O Pe3yJIbTaTa 110 CBOEMY HalPaBJICHUIO
U KOOPJIUHUPYS CBOU ACUCTBUS C APYTUMH WIEHAMHU KOMaH]Ibl;

OLIEHUBATh KAauyeCTBO CBOEr0 BKJaJa B OOLIMM NPOIYKT IO KPUTEPHUSIM, CaMOCTOSITEIbHO
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHMBepcaJibHble y4eOHbIe JeilcTBUS
Camoopranmu3anusi:

BBISIBIIITh TPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CHTyalHsX, TPEOYIOIUX ISl pelIeHus
buznyecKuX 3HaAHMI;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MOJAXO0JAX NPUHATUS pEUIeHUH (MHIUBUAYaIbHOE, MPUHITHE
pelIeHus B rpyne, NpUHITHE PEILIEHUH TPYyNIo);

CaMOCTOSITENILHO COCTaBJIATh aJITOPUTM pelIeHus (U3NYECKOHN 3aa4l WU TUIaHa MCCIel0BaHus
C Y4€TOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBATh IpeaiaraeMble
BapHaHThI PELICHUI;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEILICHHE.

CaMOKOHTPOJIb, SMOLMOHAJILHBII HHTEJLJIEKT:

JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYallUU U MIpeAsiararh miaH e€ N3MEHEHUS;

OOBSICHATH MPUUYUHBI JOCTH)KEHUS (HEIOCTH)KEHUS) PE3yJIbTaTOB JIEATEIbHOCTH, AaBaTh OLIEHKY
nproOpPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJHEHUS (PUINYECKOTO
UCCJIEIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS CUTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LIENH U YCIOBHSM.

CTaBUTh ce0s Ha MECTO APYroro 4eloBeKa B XOJE CIopa WIM JIUCKYCCHM Ha HAy4HYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro.

NpU3HABaTh CBOE TMpaBO Ha OWMOKY TMpH pemeHud (U3MYEeCKUX 3aJad WM B
YTBEPKACHUSIX HA HAyYHbIE TEMbI M TaKOE K€ MPaBo JPyroro.



INPEAMETHBIE PE3YJIBTATbBI

K koHIy 00yueHus B 7 Kjacce mpeIMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAXKATh
c(OPMHUPOBAHHOCTh y 00YUYArOIINXCS YMEHUH:

UCIIOJIB30BATh TMOHATHS: (U3NYECKHE M XHUMHUYECCKHE SBJICHUS, HAOIIOICHUE, SKCICPUMEHT,
MOJIeNIb, THIIOTE3a, CIAMHHUIBI (PU3MUYECKUX BEJIMYUH, aTOM, MOJICKYJIa, arperaTHble COCTOSHUS
BemiecTBa  (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYeCKOoe JIBIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpUs, paBHOJCHCTBYIOmas cwi, aedopmanus (ympyras,
TUTACTHYECKAs ), HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;

pasnmuyath siBiieHUS (aud¢ys3us, TEIIOBOE JBWKCHHE 4YaCTHI[ BEIIECTBA, pPaBHOMEPHOE
JBY)KCHUE, HEPAaBHOMEPHOE JBIDKEHHE, MHEPIIMS, B3aMMOJICHCTBHE TEJ, PABHOBECHE TBEPBIX TEJ C
3aKpEIUIEHHON OCBIO0 BpaIllCHHs, Tepeaadya JaBICHUs TBEPIBIMU TEJIaMH, KHIKOCTSIMU W Ta3aMu,
aTMoc(epHoe IaBlicHHE, TUIABAHUE TEJ, MPEBPAIICHUS MEXaHHMUYECKOW DHEPTrUHU) IO OIMHCAHUI0 HX
XapaKTePHBIX CBOIMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (DU3MUYECKOE SIBJIICHUE,

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3UYECKUX SBICHHUI B OKPYKAIOIIEM MHUPE, B TOM YHCIIC
(1)I/I3I/I‘-ICCKI/IG SABJICHUA B MIPUPOAC: IMTPUMCPBI ABHKCHUA C PA3JIMYHBIMU CKOPOCTSAMHU B JKUBOHU U HEXKUBOU
NpUpOJe, IEHCTBUE CHIIBI TPEHHSI B IPUPOJE U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO JaBICHHUS HA KUBOU
OpraHu3M, IUIaBaHWE PHIO, PhIUard B TEJC YEIOBEKa, MPU 3TOM IMEPEBOAUTH MPAKTHUCCKYIO 3a/1a4y B
y4eOHYI0, BBIICIISATH CYIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHU;

OIMKMCbIBATh H3YYCHHBIC CBOMCTBA TelI U (1)H3H‘-ICCKI/IG SABJICHUS, HCIOJIb3Ys (1)I/I3I/I‘~I€CKI/I€
BENMYUHBI (Macca, 00BbEM, TIIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUja
yIOPYTOCTH, CHJIa TSHDKECTH, BEC Tella, CHJIa TPEHUs, NaBjieHue (TBEPIOTO Tena, JKUAKOCTH, ras3a),
BbITAJIKUBAKOIIadaA Cujia, MEXaHHUYCCKas pa60Ta, MOIIHOCTB, IIJICYO CHJIBI, MOMCHT CHIJIbI, KOI—)(i)(l)I/IIII/ICHT
IIOJIC3HOI'O HeﬁCTBHﬂ MCXAaHU3MOB, KHHCTHYECKAsad M IIOTCHIIHMAJIbHAas BHGPFHSI), [Ipu ONMUCaHuNn
IMMPpaBUJIbBHO TPAKTOBATb (1)I/I3I/I‘-IGCKI/H>'I CMBICJI UCIHOJIB3YEMBIX BCJIWYHH, HUX 0003HaYeHus U CANHUIIBI
(1)I/I3I/I‘~I€CKI/IX BCJIMYHNH, HaXOJUTb q)OpMy.]'[BI, CBA3LIBAIOIINEC TAHHYIO (1)I/I3I/I‘I€CKYIO BCJINYHUHY C
JPYTMMH BETMYMHAMHU, CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;

XapakTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHHS M TMPOLIECCHI, HUCIONB3Ys IpaBHiia
CIOXeHHs] cui (BIONb OJHOW TpsiMoi), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, MpaBHIIO
paBHOBecHsi pblyara (0OJoka), «30J0TO€ MPaBUIIO» MEXAaHUKH, 3aKOH COXpPaHEHHUS MEXaHUYECKOU
SHEPruM, MPH STOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA W 3aMHCHIBATH €r0 MAaTEMaTHYECKOe
BBIpaXXCHHE;

OOBSCHATh (U3MUYECKUE SBICHHS, TMPOLECCHl M CBOWCTBA T, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CIIEIACTBEHHbBIE
CBSI3H, CTPOUTH OOBsICHEHHE M3 1-2 JOrMYecKHX IIaroB ¢ OMOpod Ha 1—2 WM3Y4YEHHBIX CBOMCTBA
buznyecKuX SBICHUHN, PU3NIECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

pemars pacuéTHble 3afaud B 1-2 AeWCTBUSA, UCHOJIB3Ys 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE
¢u3nyecKkue BEIUYHMHBI: Ha OCHOBE aHAJM3a YCJIOBHS 3aJadd 3alUChIBaTh KPaTKOE YCJIOBHE,
MOJICTaBIATh (U3UYECKUE BETUYMHBI B (POPMYJIbl U MPOBOJIUTH PAacu€Thl, HAXOAUTHh CIIPaBOYHBIE
JIaHHBIE, HEOOXOAUMBIC ISl PEIICHUS 3a7a4, OICHUBATh PEATUCTUYHOCTH MOJYYCHHOW (PU3MUECKON
BCJIIMYHHBI,

pacrio3HaBaTb HpO6J’IeMBI, KOTOPBIE MOXHO PEIINTH IIPH ITOMOIIU (1)I/ISI/II-IGCKI/IX METOA0B, B
OMHMCAaHUU WCCIEAOBAaHUS BBIIEIATH MPOBEpPSEMOE IMPEANONOKeHHe (TUIIOTe3y), pas3audarh Hu
WHTEPIPETHPOBATH MOTYYCHHBIN pe3yIbTaT, HAXOAUTh OMIMOKH B XOJI€ OIBITA, JIeJaTh BBIBOJBI 11O €r0
pe3yJbTaram;

MIPOBOAUTH OMBITHI IO HAOMIOACHHUIO (PU3MYECKHX SBICHUM WM (PU3NUYECKUX CBOWCTB TEI:
dbopMyTUpOBaTh MPOBEpSEMbIE  TMPEANOJIOKEHUSI, COOUMpaTh YCTAaHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATh XOJ OMBITa U ()OPMYIUPOBATH BBIBOABI; BHIIOIHATH MPSIMbIE N3MEPECHHUS
pacCcTodgHud, BpEMCHU, MACChI TCJIa, 06’béMa, CHJIbI U TCMIICPATYPLI C UCIIOJIB30BAHUCM aHAJIOTOBBIX U
mu(poBbIX MPUOOPOB, 3aMKUCHIBATH IIOKA3aHUA MPUOOPOB C YUETOM 3aJaHHON aOCOIIOTHOM



MIOTPELIHOCTH U3MEPEHU;

MPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTH OJHOM (PU3MUECKOW BEIMYMHBI OT Jpyroil c
UCMOJIb30BAaHUEM IIPSMBIX H3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO IBMXKYLIErOCs Tejla OT
BPEMEHHU JIBIDKEHUS Tella, CHUJIbl TPEHUS CKOJIBKEHMs OT Beca Teja, KadecTBa 0OpabOTKH
MIOBEPXHOCTEH TEJl M HE3aBUCUMOCTU CHJIbl TPEHHUS OT IUIOLAAM CONPUKOCHOBEHHS TEJ, CHJIBI
YIOPYTroCTH OT YAJUHEHUS MPY’KUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHOM YacTH Tela U
OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT IIyOUHBI, HA KOTOPYIO IOIPYXKEHO
TEJO, YCIOBUH TUIaBaHUS TN, YCIOBUI paBHOBECHUS pblyara U OJOKOB, y4aCTBOBATh B IUIAHUPOBAHHUU
y4eOHOTO HCCIeIOBaHUs, COOMpPATh YCTAHOBKY M BBINOJIHATH M3MEPEHHUs, CIEAYS MPEIOKEHHOMY
IUIaHy, (UKCHUPOBaTh pe3yJbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHUJE
NPEUIOKEHHBIX Ta0iaMIl M rpaduKoB, JeNaTh BBIBOBI 10 Pe3yJibTaTaM MUCCIET0BAHMS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEJIUYMH (IUIOTHOCTH BELIECTBA XKHUJIKOCTH U
TBEPAOIO TEJA, CHJIa TPEHMsI CKOJIBKCHHS, JaBICHUE BO3/lyXa, BBITAJIKUBAIOLIAs CUJIA, IEHCTBYIOIIAs
Ha MOTPYXKEHHOE B JKUJIKOCTb TE€NO, KOI(P(UIMEHT IMOJIE3HOro JEHCTBUSA INMPOCTHIX MEXaHU3MOB),
clenysl MPeJIoKEHHON MHCTPYKUMU: IPU BBIIOJHEHUU H3MEPEHUH cOOUpaTh 3KCHEPUMEHTAIbHYIO
YCTAaHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOU BEJIMYUHBL;

coOJIr01aTh MpaBHiIa TEXHUKHA OE30MACHOCTH MPU paboTe ¢ 1abopaTopHBIM 000pPYIOBAaHHUEM;

yKa3blBaTh NPUHLMIIBI JEHUCTBUS NPUOOPOB M TEXHUUECKHUX YCTPOMCTB: BECBl, TEPMOMETP,
JUHAMOMETp, COOOINAIOLIMECS COCYAbl, OapoMeTp, pblyar, MOABMKHBIA M HENOJBM)KHBIM OJIOK,
HAKJIOHHAs IJIOCKOCTB;

XapaKTepU30BaTh IMPHUHLMIBI JAEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpol Ha WUX ONUCaHMs (B TOM 4YMCIE: MOAMIMUIHUKYA, YCTPOUCTBO BOJOIPOBOJA, I'MIPABIMUECKUN
pecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOH HAcOC, apeoMEeTp), HCIONb3Yysl 3HAHUS O CBOMCTBAaX
du3nUecKux ABICHUA U HEOOXOAMMbIe (PU3MUYECKIE 3aKOHBI U 3aKOHOMEPHOCTH;

IIPUBOJUTH MPUMEPHI (HAXOIUTh MH(OpPMALMIO O MpUMEpax) MPaKTHUYECKOIO HCIIOJIb30BAHUS
(¢u3nyecKuX 3HAHUN B IOBCEJAHEBHOM JKM3HM JJIs oOecrieueHus: 0€30MacHOCTU MpU OOpalleHuH C
npubopaMl M TEXHUYECKUMH YCTPOMCTBaAMM, COXpaHEHHUS 3/0pOBbS M COOJIIOJIEHUS HOPM
HKOJIOTUYECKOTO ITOBEICHUS B OKPYIKaIOIIEH Cpesie;

OCYIIECTBIISATh OTOOP HMCTOYHUKOB MH(popManuu B VHTepHETE B COOTBETCTBUHU C 3aJJlaHHBIM
MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOUINXCS 3HAHUM U MyTEM CPaBHEHMSI Pa3IMYHBIX HUCTOUHUKOB
BBIJICJIATh MHPOPMALIUIO, KOTOpast ABIsSETCS MPOTUBOPEUNBON MIIM MOXKET ObITh HEZOCTOBEPHOI];

UCTOJb30BaTh TPU BBIIOJHEHWH Y4YeOHBIX 3aJaHUi Hay4yHO-HOMYJSPHYIO JIUTEpaTypy
(GU3MUecKOro cojepkaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BiaaeTs npuémMamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(POpMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3llaBaTb COOCTBEHHbIE KpAaTKHUE THCbMEHHbIE W YCTHBIE COOOIEHUS Ha OcHoBe 2—3
UCTOYHUKOB HH(pOpMaLUU (PU3NYECKOrO COAEpXKaHUs, B TOM 4YHUCIE IMyOJIWYHO JAeNaTh KpaTKue
cooOIleHUsT O pe3yJbpTaTaXx IMPOEKTOB WM Yy4YeOHBIX MCCIEAOBAHUM, TPH ITOM TPAMOTHO
UCMOJIb30BaTh M3yUYEHHbIM MOHATUHHBIA ammapar Kypca (U3HMKH, CONPOBOXKIATh BBICTYIUICHUE
MpE3EHTALNEH;

P BBIMIOJHEHUH YYEOHBIX IPOEKTOB M UCCIIEIOBAaHUM pacnpenenaTh 00I3aHHOCTH B TpyIIe B
COOTBETCTBUU C IOCTABJICHHBIMH 3aJladyaMHU, CIEAUTH 3a BBIIIOJHEHUEM IUIaHA JACHCTBUI, aJeKBaTHO
OLICHMBAaTh COOCTBEHHBIH BKJIaJ B JESATENHOCTh TIPYNIbl, BBICTPaUBaTh KOMMYHHMKAaTHBHOE
B3aMMOJIEICTBHE, yUUTHIBasi MHEHUE OKPYKAIOIIHX.



K kon1y o0yuenus B 8 Kki1acce npeaMeTHbIEe pe3ysIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXaThb
c(hOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUMN:

KCIMOJIB30BATh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABUKEHUE ATOMOB U MOJIEKYJI,
arperaTtHble COCTOSIHUS BEIISCTBA, KPUCTAIIMYECKHE W aMopHBIC Tea, HACHIIICHHBIA H
HEHACBILLICHHBIN Map, BIAXXHOCTh BO3AyXa, TEMIIEPATYpa, BHYTPEHHSS SHEPTUs, TEIUIOBOM JBUTATEIb,
AJIEMEHTAPHBIA  BJIEKTPUYECKUM  3apsif, DJIEKTPUYECKOE II0JI€, NPOBOJHUKA U JIUBJIEKTPHKH,
MTOCTOSTHHBIA 3JIEKTPUYECKUM TOK, MAarHUTHOE II0JI€; Pa3jndarh SBJICHUS (TEIJIOBOE paCIIUpPEHUE U
cXKaTue, Terionepeiaya, TeII0BOe PaBHOBECHE, CMAYMBAHUE, KATMIUIAPHbBIC SIBJICHUS, UCIIAPEHUE,
KOHJICHCAIIHS, IUIaBJICHUE, KpUCTAILTU3ALIMS (oTBepneBaHue), KUIIEHUE, TeIuionepeaada
(TETUIONPOBOIHOCTh, KOHBEKIIUS, W3JIYYCHHE), DOJCKTPU3AlMsA TeJ, B3aUMOJCHCTBUE 3apsJiOB,
JICUCTBUSA DJIEKTPUUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBUE MAarHUTOB, JCHUCTBHE
MarHuTHOTO TOJII HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs MHAYKIIHS) [0 OMUCAHUIO  UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB;
JEMOHCTPHPYIOIIHNX JaHHOE (PU3UIECKOE SIBIICHHC;

pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (U3MUYECKUX SIBJICHUH B OKPYXKAIOIIEM MHpPE, B TOM
yucie (U3NYECKue SIBICHUS] B TMPHUPOJIE: MOBEPXHOCTHOE HATXKCHHE U KalWJULIPHBIC SIBIICHUS B
npupoje, KpPUCTAUIBI B mpupoje, uznydenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHUE OpH3BbI,
o0pa3oBaHHe pOCHI, TyMaHa, WHEs, CHEra, JJIGKTPUYECKUE SIBICHUS B aTMocdepe, dIEKTPUUIECTBO
JKHUBBIX OpPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Ipeiid MOI0COB, POJIb MATHUTHOTO TOJIS JIJIS KU3HHU HA
3emiie, TOJIIPHOE CHUSHHE, TMPH STOM IEPEBOAUTH MPAKTHUECKYIO 3aJady B y4eOHYIO, BBIICTSATH
CylIeCTBEHHBIE CBOMCTBA (PU3HAKK) (PU3UUECKUX SBICHUN;

ONMCHIBATh M3yYCHHBIC CBOHCTBA Tel W (U3MUYSCKUE SBICHHS, HWCIOJIB3YysS (Hu3ndeckue
BEJIMUMHBI (TemIepaTrypa, BHYTPEHHSS SHEPrusi, KOJIHYECTBO TEIUIOTHI, yAeTIbHAas TEIIOEMKOCTb
BEIECTBa, yAeNbHAs TEIUIOTa IUIABIEHUS, YJelbHas TEIUioTa MapooOpa3oBaHMs, yAENbHAs TEIIOTa
CrOpaHMsl TOIUIMBA, KOA(DPUIMEHT TOJIE3HOTO JEHCTBHS TEIJIOBOM MAIIMHBI, OTHOCHTEIhHAs
BJIAKHOCTh BO3]lyXa, SJICKTPUUYECKHUI 3aps]l, CUJIa TOKA, JIEKTPUUECKOE HANIPSKEHHUE, COMTPOTUBIICHUE
MIPOBOJIHUKA, yAEITbHOE COMPOTHUBIICHUE BEIIECTBA, pabOTa U MOIIHOCTH DJEKTPUUYECKOTO TOKA), MpHU
OTMHUCAaHUU TIPABWJIHBHO TPAKTOBATh (M3MYECKUN CMBICT HCIOJIb3yEeMbIX BEJIMYMH, O0003HAUEHUS U
eIUHUIIBI (GU3UIECKUX BETUYNH, HAXOIUTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BETUUUHY
C IPYTUMU BEIMYUHAMHU, CTPOUTH TpadUKH U3YUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYECKHE SIBJICHHUS U IPOLECCHI, HCIOJIb3Ysl OCHOBHBIE
MIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BEILIECTBA, IMPUHLUI CyNEPHO3ZULUN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH OMa Jjs ydacTKa LEeMH, 3aKOH
Jbxoynsi—JIeHna, 3aKOH COXpaHEHHs SHEPTUHU, MPU ITOM JaBATh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA U
3aIIUCBHIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATh (PU3MYECKHE IMPOLIECCHl W CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTyalui
IIPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IMPUYUHHO- CJIEACTBEHHBIE CBSI3H, CTPOUTH
0o0BsicHeHHe U3 1-2 MOrMYecKuX 1aroB ¢ Ornopoil Ha 1—-2 M3y4eHHbIX CBOMCTBA (PU3NYECKUX SIBICHUM,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a7aud B 2—3 JEUCTBUS, MCHOIB3Ys 3aKOHBI M (POPMYIIbI, CBSI3BIBAIOLIHE
¢u3nueckre BeIUYMHbBL: Ha OCHOBE aHaJIM3a YCJIOBUSA 3a/1au 3alMCBhIBaTh KPaTKOE yCIOBUE, BHIABIATH
HE/IOCTAaTOK JAaHHBIX JJIS peleHMs 3a/a4d, BHIOMpaTh 3aKOHbI U (HOpMYJIbI, HEOOXOIUMBIE i €&
peleHns, MPOBOJIUTH pacu€Thl M CpaBHHUBATH IOJyY€HHOE 3HAUYE€HHE (PU3UYECKON BETUYMHBI C
W3BECTHBIMU JIaHHBIMY;

pacrio3HaBaTh NpPOOJEMbI, KOTOpble MOXHO pPEIIUTh MpPH MOMOIIM (PU3HMUYECKUX METOJIOB,
UCIIONIb3Ysl ONMCAaHUE MCCIEIOBAaHUs, BBIACIATh IIPOBEPAEMOE IPEAIOJIOKEHUE, OLEHUBATh
[IPaBUJILHOCTD IOPSIKA IPOBEACHUS UCCIICIOBAHMS, 1€]1aTh BEIBOBI;



MIPOBOJIUTH OMBITH MO HAOMIOACHUIO (U3UYECKUX SBICHUN MM (DU3NYECKUX CBOMCTB Tel
(KanuJUIpHBIE SIBIICHUS, 3aBUCUMOCTh JABICHMS BO3IyXa OT ero o0bEMa, TeMIleparypbl, CKOPOCTH
Ipolecca OCThIBaHMSI M HarpeBaHWs IPU H3JIyYEHUU OT ILBETa W3JIydarollein (mornowmiaromeit)
IIOBEPXHOCTH, CKOPOCTh UcHapeHus BOJABl OT TEMIEpPATyphbl XUAKOCTU M IUIOIIAIU €€
IIOBEPXHOCTH, 3JIEKTpU3ALMsl TEJI M B3aUMOJCHCTBUE 3JIEKTPUUYECKUX 3apsoB, B3aUMOJEHCTBHE
IIOCTOSIHHBIX MAarHUTOB, BM3yajlM3allis MAarHUTHBIX II0JIEH IIOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHMTHOTO IIOJISI HA IPOBOJHHUK C TOKOM, CBOWCTBA 2JEKTPOMArHuTa, CBOWCTBA 3JIEKTPOJBUTATEIA
IIOCTOSIHHOTO TOKa): (OpMYJIMpPOBAaTh IPOBEPsIEMble IPEANOJIOKEHUs,, COOMpaTh YCTAaHOBKY U3
IPEI0KEHHOI0 000pYI0BAHUS, OIIUCHIBATH XO/1 ONbITA U (HOPMYJIUPOBATh BBIBOJIBI;

BBITIOJIHATH NIPSMbBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBLHOU BJIAXKHOCTH BO3/yXa, CUJIBI TOKA,
HaNpsDKEHUs C MCIOJIb30BAaHUMEM AHAJIOTOBBIX IMPHUOOPOB M JATUMKOB (PU3UYECKUX BEJIUYMH,
CpaBHUBATb PE3yJIbTaThl U3MEPEHUN C yUETOM 3aJ]aHHOM aOCOIIOTHOM MOTPEIIHOCTH;

IIPOBOJIUTh MCCIIEJJOBAHUE 3aBUCUMOCTH OJHOM (U3UYECKOM BEIMUYUMHBI OT JApPYrod c
UCIOJIb30BAaHUEM TPSAMBIX H3MEPEHUH (3aBUCUMOCTh COIPOTHBIIEHUS NPOBOJHHMKA OT €ro JJIMHBI,
IUIONIAIA MONEPEYHOI0 CEYEHUs U YAEIbHOIO COIPOTUBIICHMS BEIIECTBA IIPOBOAHMKA, CHJIBI TOKA,
UAYLIEr0 yepe3 MPOBOJHUK, OT HANPSIKEHUs] HA MPOBOJHUKE, MCCIEAOBAHUE IOCIEI0BATEIBHOIO U
NapajIeIbHOTO COEJMHEHUH TPOBOJHHUKOB): IUIAHUPOBATH HCCIIEAOBAaHHE, COOMpAaTh YCTAaHOBKY M
BBITIOJIHATh W3MEPEHUs, CIEAys MPeIOKEHHOMY IUIaHy, (UKCHpPOBATh PE3yJbTaThl MOTYYCHHOM
3aBUCUMOCTH B BUJI€ TaOJIUIl U T'paUKOB, AeJIaTh BEIBOBI 10 pe3yJIbTaTaM HUCCIIEI0BaHMS;

MIPOBOJIUTh KOCBEHHBIC M3MEpEeHHs (U3NUECKUX BEIWYHH (yACTbHAS TEIIOEMKOCTh BEILECTBA,
COIPOTUBIIEHUE NPOBOJIHKKA, pab0oTa U MOLIHOCTh AJIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHUS,
coOuparbh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEAysS NPEIIOKEHHOW HWHCTPYKLUMHU, U BBIYUCIATH
3HAYCHUE BEJINUMHBI;

co0Jro1aTh MpaBuiIa TEXHUKU O€30IIaCHOCTH MIPU paboTe ¢ 1abopaTopHbIM 000pPYJOBAaHHUEM;

XapaKTepU30BaTh IMPHUHLMUIBI JAEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOoN Ha MX ONMHCaHUA (B TOM 4YMCIIE: CHUCTEMa OTOIJIEHUS IOMOB, TUTPOMETp, MapoBasi TypOuHa,
amrepMeTp, BOJBTMETP, CUYETUMK JIIEKTPHUUECKOM DSHEPruM, 3JIEKTPOOCBETUTENbHbIE MNPHOOPHI,
HarpeBaTelbHbIE HJIEKTPONPUOOPH! (IPUMEPHI), INEKTPUUECKUE MPEIOXPAHUTENIH, JIEKTPOMArHUT,
AJIEKTPOABHUraTeNb MOCTOSHHOTO TOKA), MCHOJb3Yys 3HAHHUSA O CBOWCTBaX (DU3MYECKUX SIBICHUN U
HeoOXxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUUYECKHE YCTPOMCTBA M HM3MEpHUTEIbHBIE MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (KMJIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETpP, TMTPOMETp, JIBUraTellb
BHYTPEHHEr0 CropaHusi, 3JEKTPOCKOI, pPEOCTaT), COCTaBIATh CXEMBbl JJIEKTPUUYECKUX Lened c
NOCJIEI0BATEIbHBIM U MapajlIeIbHBIM COETMHEHHEM JJIEMEHTOB, pa3jnyas yCIOBHbIE 0003HaueHUs
DIIEMEHTOB 2JIEKTPUUECKUX LIETIEH;

IPUBOANUTH MPHUMEPH! (HAXOIUTh MHPOPMALUIO O MPUMEpPax) MPaKTHUECKOTO HCIIOJIb30BAHMS
¢u3nyecKuX 3HAHUN B IOBCEJIHEBHOM XU3HU i1 obecrieyeHus Oe30IacHOCTH IMpHU OOpalleHUH ¢
npubopaMM M TEXHUYECKHMH YyCTpOMCTBAMH, COXpPAHEHUs] 3/I0pOBbS M  COOJIOACHHUS HOPM
HKOJIOTUYECKOTO TOBE/ICHUS B OKPYIKaIOLIEH Cpele;

OCYIIECTBIATh TOUCK HH(oOpMaruu (U3NUIECKOro cojepkaHuss B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAHUA M MyTEM CpPaBHEHMS JOMOJIHUTENBHBIX HCTOYHMKOB BBLAEIATH MH(POPMALUIO,
KOTOpas ABJSETCSA MPOTUBOPEUUBOIM MITM MOXKET OBITh HEIOCTOBEPHOM;

UCTOJb30BAaTh TPU BBINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJSIPHYIO JIMTEpaTypy
(bu3nYeCKOro cojepaHusi, CIpaBOYHbIE MaTepHalibl, pecypchl ceTu MHTepHeT, BIajeTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusl HHPOPMALMK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHbIE U KpaTKUE YCTHBIE COOOIIEHUs, 0000111as nHPOpMAIUIO
U3 HECKOJBbKUX HCTOYHHUKOB (DU3NYECKOTO COAEP)KaHUS, B TOM 4YHUCIE MyOJUYHO IPEICTaBIATh
pe3yJIbTaThl IPOEKTHOM MIIM HCCIIENI0BATENbCKON NEATENBHOCTH, IPH 3TOM I'PAaMOTHO HCIIOJIb30BaTh
U3yYeHHBIN MOHATUHHBIN anmnapar Kypca (pU3HKH, COTPOBOXKIATh BBICTYIICHHE MTPE3CHTAIHCH;

IIPYU BBIIOJHEHUU YyYEOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MUYECKHX IMPOLECCOB PACHPENEIIATh



00513aHHOCTH B rpynrc B COOTBCTCTBHUU C IMMTOCTABJICHHBIMH 3a/ladyaMi, CJIICAUTH 3a BBIITIOJIHCHUCM IIJIaHa
I[GI‘/JICTBI/II\/'I H KOPPCKTHUPOBATH €ro, aICKBATHO OLICHUBATH COOCTBEHHBIHI BKJIaZ B ACATCIBHOCTD I'PYIIILL,
BBICTpanBaTb KOMMYHHUKAaTUBHOC BSaHMOHeﬁCTBHe, MIPOABJIASA TOTOBHOCTD pa3peuiaTh KOH(i)J'H/IKTBI.

K koH11y 00yueHus B 9 Kiacce npeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y 00yUarOIINUXCS YMEHUI:

HCII0JIb30BATh MOHATHUSA: CUCTEMA OTCUETa, MaTepUajabHas TOUKa, TPAEKTOPHUs, OTHOCUTEIbHOCTh
MEXaHMYECKOTO JIBMKEHUs, AedopMmalus (ynpyras, MjIacTU4ecKas), TPeHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb U NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TENO, LIEHTP TAKECTU
TBEPJOrO Tela, PaBHOBECHE, MEXaHUYECKHUE KoyeOaHWs U BOJIHBI, 3BYK, MH(pa3ByK M YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, LIIKAJIA 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AaJIbHO30PKOCTb,
CHEKTpbl MCIyCKaHWs W IOIJIOMEHMs, anbda-, Oera- M ramMma-u3iaydeHus, H3O0TOIbI, sJepHas
SHEpreTuKa;

pa3nuyaTth  sBIE€HUS (PaBHOMEPHOE M  HEpAaBHOMEPHOE MPSIMOJIMHEHHOE  JBU)KEHUE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE Ta/leHHe TeJl, pABHOMEPHOE JIBUXKEHUE 110
OKPY’>KHOCTH, B3aUMOJEHUCTBHE TeJ, PEAKTUBHOE JABH)KEHHE, KOJIeOATeIbHOE JBM)KEHUE (3aTyXarolue
U BbIHY)XJICHHbIE KOJICOaHUs), pE30HAHC, BOJHOBOE JIBUKEHHE, OTPAKEHHE 3BYKa, IPSAMOJUHEHHOE
pacrpocTpaHeHHe, OTpak€HHE M MpeIOMJICHHE CBeTa, II0JIHOE BHYTPEHHEE OTPAKCHHE CBETa,
pasyiokeHne Oeoro cBeTa B CIEKTP U CIOXEHHE CHEKTPAJbHBIX I[BETOB, IUCIEPCHUS CBETa,
€CTECTBEHHAsI paJJMOAKTUBHOCTh, BO3HUKHOBEHUE JTMHENUATOr0 CIEKTPa U3JIyUYEHHUs) IO OMUCAHUIO UX
XapaKTePHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHHE;

pacrno3HaBaTh IPOSBIECHUE U3YUEHHBIX (U3NYECKUX SIBJICHUI B OKpPY>KaOILEM MUPE (B TOM UHUCIIE
¢uznueckue SBICHUS B IPUPOJE: NMPWINBBI U OTIUBBL, JBUXKEHHE IIaHET COJHEYHOM CUCTEMBI,
PEaKTUBHOE JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB >KUBOTHBIMU, 3E€MJIETPSICEHUE,
ceificMMuYecKHe BOJIHBI, LlyHaMH, 3XO, LIBETa TE€J, ONTUYECKHE SIBJICHMSI B IpPHUPOJE, OMOJOTrMYecKoe
NeiCTBUE BUIUMOTO, YIbTPAa(UOIETOBOTO M  PEHTTEHOBCKOTO  M3IYYEHHH, €CTeCTBEHHBIN
PaAMOAKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, DPATUOAKTUBHOE H3IyYEHHE MPHUPOJHBIX MUHEPAJOB,
JefiCTBUE PaIMOAKTUBHBIX W3JIyY€HUN HAa OPraHu3M 4YeJOBeKa), PU 3TOM NEPEBOAUTH MPAKTHUECKYIO
3a/1auy B yueOHYI0, BBIIEIISAThH CYLIECTBEHHbIE CBOMCTBA (TPU3HAKHN) (PU3UUECKUX SIBJICHMI;

OIUCBIBATh U3yUYECHHBIE CBOMCTBA TeM U (PU3NYECKHE ABJICHUS, UCIIONB3YS (PU3HMUECKUE BETMUNHBI
(cpeaHsisi © MTHOBEHHAsI CKOPOCTh TeJla IPU HEPaBHOMEPHOM JBH)KEHUH, YCKOPEHHE, ITEpeMEIECHHE,

Iy Thb, YTJI0Basi CKOPOCTh, CHJIA TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOTHOTO MaIeHUS,
BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHUYecKasi paboTa U MOIIHOCTh, TOTEHI[MAIbHAS SHEPTHUS
Tena, MOJHATOIO HaJl IOBEPXHOCTHIO 36MJIN, IOTEHIIMAJIbHASL YHEPTUS CHKATOM NPYKUHBI, KHHETUYECKast
SHEprus, MOJIHAas MeXaHUUYeCcKasi SHEpTrHsl, MEPUOJl U YacToTa KoueOaHui, ITMHA BOJIHBI, TPOMKOCTb 3ByKa
U BBICOTA TOHA, CKOPOCTh CBETA, MIOKA3aTeNb MPEIOMIICHUS CPE/Ibl), IPU OMUCAHUU MPABUIIBHO
TPaKTOBaTh (PU3NUYECKHUI CMBICI UCIOIb3YEMBIX BEJIMYMH, 0003HAYEHUS U €JUHUIIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUYECKYIO BETMUUHY C IPYTUMHU BEIUYHHAMH,
CTPOMUTH rpaQUKU N3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;

XapakTepu30BaTh CBOICTBa Tes, (U3MYECKHE SBJICHUS M IPOLECCHl, HCIOJB3YSd 3aKOH
COXPAHEHHs DSHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHUUI CYNEPHO3ULMH CHJI, HPUHLUI
oTHOcUTeNnbHOCTH ["anmuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHBI OTPaXXEHUs U
MIPEJIOMJIEHUSI CBETA, 3aKOHBI COXPAaHEHUS 3apsIOBOTO U MAaCCOBOTO YHCEN MPH SIEPHBIX PEAKIHIX,
IIPY TOM JIaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alIUCHIBATh €0 MAaTEMaTHYECKOE BBIPaKEHUE;

OOBSICHATh (PU3MUECKUE IMPOLECCHl U CBOMCTBA TeJl, B TOM YHCJIE€ M B KOHTEKCTE CUTYaIUil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYMHHO- CJEICTBEHHbIE CBS3U, CTPOUTH
00BsICHEHUE U3 2—3 JIOTHYECKUX ILIAaroB ¢ OMOPOi Ha 2—3 M3YYEHHBIX CBOWCTBA (PM3NYECKUX SBICHUH,
(GU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemars pacy€THbBIE 3a/1au (OMUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHUIl), UCHOJIb3Yys 3aKOHbI
U (hopMyJibl, CBs3BIBAIONINE (PU3NUECKUE BEIMUUHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33[a4l 3alUChIBATh
KpaTKoe yCJIOBHUE, BBIABIIATh HEJOCTAIOIINE I U30BITOYHBIC JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOIUMBIC [UIS PpEIICHUS, NPOBOJUTH PAcuéThl W OLEHUBATh PEAIUCTHYHOCTH MOJIYYSHHOTO
3Ha4YeHUs (PU3HMUECKON BEIINUNHBI;

pacro3HaBaTh IPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPH HOMOLIM (PU3MYECKHX METOJIOB,
UCTIONB3Ysl OINUCAHWE WCCIEOBAaHUS, BBIIENATH IPOBEPSEMOE IPEIINOJIOKEHHE, OICHUBATh
NPaBUIBHOCTH MOPS/IKA TMPOBEICHUS UCCIICAOBAHMS, AeTaTh BbIBO/AbI, HHTEPIPETHPOBATH PE3yJIbTAThI
HaOJI0ACHUH U OIIBITOB;

MPOBOJIUTH OMBITH MO HAOMIOACHUIO (U3UYECKUX SBICHUNH WM (DU3NYECKUX CBOMCTB Tel
(u3y4eHue BTOporo 3akoHa HploTOHa, 3aKOHa COXpaHEHMs SHEPIUH, 3aBUCUMOCTb MEpHOAa KoeOaHni
IPY>KMUHHOTO MasTHHKAa OT Macchl Ipy3a U JKECTKOCTU NPYKUHBl U HE3aBUCHUMOCTb OT aMIUIUTY[bI
MaJIbIX KoJieOaHWH, MPSAMOIMHEHHOE PaclpOCTpaHEHHE CBETa, pa3jokeHue Oenoro cBera B CIEKTP,
U3yYeHHE CBOMCTB H300paXeHHs B IUIOCKOM 3€pKaje M CBOICTB H300paKeHHs IperMeTa B
cobuparoniell JTuH3e, HaOII0IeHUE CIUIOLIHBIX U JIMHEHYaThIX CIEKTPOB M3JIy4YEHHs): CAMOCTOSTEIbHO
coOMpaTh YCTaHOBKY M3 H30BITOUHOrO0 Habopa OOOpYIOBaHUS, ONKCHIBATH XOJ| ONBITA M €ro
pe3yabTaThl, (GOPMYITUPOBATH BHIBOMKI;

IIPOBOJIUTH MPHU HEOOXOTUMOCTH CEpUI0 NPSMBIX HW3MEPEHUH, ONpenesss cCpeJHee 3HaueHue
U3MepseMoil BeIMYUHBI ((POKYCHOE paccTosiHuEe coOUparoliel JIMH3b1), 000CHOBBIBAThH BHIOOP criocoda
U3MepeHus (U3MEpUTENBHOTrO Ipubopa);

MIPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTEH (PM3MYECKUX BEIMYMH C HWCIOJIB30BAHUEM TIPSMBIX
U3MEpEeHuil (3aBUCUMOCTh IMyTH OT BPEMEHHU IpPU PaBHOYCKOPEHHOM [BM)KEHUM O€3 HayaJlbHOU
CKOpOCTH, INepHoAa KoJeOaHUI MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJa
OTPaKEHHsI CBETa OT yIja NaJeHUs W yria NpeJIOMIICHUS OT yIjla TaJeHHs): IUIAHHPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHPOBaTh pe3yJbTaThl IOJy4YEHHOMN
3aBHCUMOCTH (PU3UYECKUX BEIMYMH B BUJAE TaONMIl M TpauKOB, JeIaTh BBIBOJBI MO pe3yJbTaTaM
UCCIIE/IOBAHMS,

MIPOBOJNTH KOCBEHHBIE U3MEPEHUS (U3NYECKUX BEIUUUH (CpPEelHss CKOPOCTh U YCKOpPEHHE Tela
P PaBHOYCKOPEHHOM JBM)KEHHUHU, YCKOPEHHE CBOOOJHOTO TMaJeHUsi, >KECTKOCTb MPY>KUHBI,
KOA(PUITMEHT TPEHUsI CKOJIBKEHUSI, MEXaHWUYeCKasi paboTa U MOITHOCTh, YaCTOTa U IEPHO]T KOJIeOaHmit
MaTeMaTUYeCKOT0 U NMPY>KUHHOTO MATHUKOB, ONTUYECKasl CHJIa COOMPArOILEH JIMH3bI, paJM0aKTUBHBIH
¢GoH): MIaHUPOBATh U3MEPEHMSI, COOUPATH IKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIIIOJHATH U3MEPEHUS,
clenysl MPeAaoKEHHON MHCTPYKILNHU, BBIYUCIATh 3HAYEHUE BEIMUMHBI U aHAJTU3UPOBATh MOJyUYEHHbIE
pe3yJabTaThl C Y4ETOM 3aJaHHOU MTOTPEIIHOCTH U3MEPEHUN;

co0roAaTh MpaBuiia TEXHUKH 0€30I1aCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM 000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKU M3YUYEHHBIX (PU3MYECKHX MOJeNel: MaTepuaibHas TOuKa,
abcomoTHO TBEPIOE TEJO0, TOUEUHBIM HCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IUIAaHETapHas MOJEb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO Spa;

XapaKkTepu30BaTh MPHUHIMIBI JEHCTBHS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
ONOpOM Ha MX ONMHUCAHUs (B TOM UHMCIE: CIIUIOMETP, NaTYMKHU MOJO0XKEHHS, PACCTOSHUS U YCKOPEHHUS,
pakeTa, 9X0JIOT, OUKH, IEPUCKOII, oToanmapaT, ONTUYECKUE CBETOBO/bI, CIIEKTPOCKOM, JO3UMETP,
kamepa BwibcoHa), uCHonb3ysi 3HAHUA O CBOMCTBaX (PM3WUYECKHMX SIBIICHUW W HEOOXOIUMBIS
buznyeckne 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUYECKHUX MPOLECCOB MPHU PEUICHUH Y4eOHO-TPaKTHUECKUX
3a]a4, ONTHUYECKHE CXEMbl JJIs TOCTPOEHUS H300paKeHUIl B IIOCKOM 3€pKajle U coOHuparoleit
JINH3E;



MPUBOJIUTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O TpHUMEpax) MPAKTUYECKOTO HCIOIh30BAHUS
(GU3MYECKUX 3HAHWK B TMOBCEIHEBHOW >KMU3HM ISl oOecreueHus O€30MacHOCTH MPHU OOpaIIeHHU C
npubopaMl H TEXHUYCCKUMHU YCTPOMCTBAMH, COXPAaHEHHUS 370POBbsi M COOJIIOJICHUS HOPM
HKOJIOTHYECKOTO IOBEICHUS B OKPY KaIOIIeH cperie;

OCYIIECTBIISTh MOUCK MH(pOpManmu (GU3HUECKOTO cojepkanus B VHTepHETE, caMOCTOSATEIHHO
dbopMyIIUpysT TOUCKOBBIA 3alpoc, HAXOIUTh IYTH OINPEACICHUS JOCTOBEPHOCTU IMMOJYICHHOM
UH(POPMAIIUK Ha OCHOBE MMEIONIMXCS 3HAHUN M JIOTTOJTHUTEIHHBIX UCTOYHUKOB,;

UCIOJB30BAaTh TIPU  BBINIOJHCHUM YYEOHBIX 3alaHUil HAYYHO-TIONYJSIPHYIO JIHTEpaTypy
(U3NYECKOTO COJIEepKaHMs, CIPAaBOYHBIC MaTepHalbl, peCypchl ceTd VHTepHeT, BlajeTh MpUEMaMu
KOHCIIEKTUPOBAHMsI TEKCTA, TpeoOpa3oBaHust HH(GOpMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3llaBaTh COOCTBEHHBIC NHCHMEHHBIC M YCTHBIC COOOIICHUS Ha OCHOBE HWH(OpPMALUU U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COJCPIKAHUS, ITYOIUYHO MPEICTABIISATH PE3yJIbTaThl IPOSKTHON
WIN MCCIIEIOBATEIIbCKOM JACATEIBHOCTH, IIPH 3TOM IPaMOTHO HCIOJIb30BAaTh U3yUCHHBIN MOHSITUHHBIN
ammapar M3ydaeMoro pasienia (M3WKH M CONPOBOXKIATh BBICTYIICHHE IMpPE3CHTAIUEH ¢ yd4EToM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



COJAEPKAHUE OBYUYEHUA

7 KJIACC

Pa3zjnen 1. ®u3uka u €€ poJib B MO3HAHUM OKPYKaIOIIero Mupa

®uszuka — Hayka o npupone. SBieHus npuponbl. PuU3MUECKUE SBICHUA: MEXAHUYECKHE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnyeckue BennurHbL. M3mepenune puszndeckux BennunH. Ousnueckue mpudopsl.
ITorpemnocts n3mepennii MexayHapoaHas CHCTEMa €IMHULL

Kak ¢usuka u 1pyrue ecTecTBEHHbIE HAyKHd H3y4aloT HpUpOAy. EcTecTBeHHO-HAy4YHBIN
METOJ IIO3HaHUs: HabJI0JIeHHe, TIOCTAHOBKA HAYYHOI'O BONPOCA, BBIABUKEHHE TUIIOTE3, SKCIIEPUMEHT
[0 IIPOBEpKE THUIOTe3, 00bACHEHHE HabarogaeMoro spieHus. OnucaHue (QU3MUECKUX SIBICHHH ¢
IIOMOUIBIO MOJIENIEH.

Llemoncmpayuu
MexaHu4ecKue, TeINIOBbIC, JJICKTPHUUECKUE, MATHUTHBIC, CBETOBBIC SBJICHUSI.
dusznueckue mpudOpsI U MpoIlelypa NPSIMbIX U3MEPEHHM aHAJIOTOBBIM U IIU(PPOBBIM MPUOOPOM.

Jlabopamopmwsie pabomol u onvimsl

Onpenenenue LEHbI IEIEHUs Kbl U3MEPUTENBHOIO IpUoopa.

N3mepenue paccTossHUMN.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

Omnpenenenue pa3MepoB MasbIX TE.

N3mepenue temriepatypbl HNpy MOMOIIM KHAKOCTHOTO TEPMOMETpa W JAaTYMKa TEMIIEPaTyphl.

[IpoBenenue uccieqoBaHus MO MPOBEPKE TMMOTE3bI: NaIbHOCTh MOJNETA MIAPHUKA, MYIIEHHOTO
TOPU30HTAIIBHO, TeM O0JIbIle, 4YeM OO0JIbIlIE BHICOTA ITyCKa.

Pazgen 2. IlepoHayabHbIe CBeIeHUSI 0 CTPOCHHH BellleCTBA

CTpOGHI/Ie BCIICCTBA: aTOMBI U MOJICKYJIbI, UX Pa3MECphbI. OHI)ITI)I, AOKa3bIBAIOIIUEC JUCKPETHOC
CTPOEHHUE BEILIECTBA.

JIBm>keHHe yacTul BemecTsa. CBA3b CKOPOCTH ABMKEHUS YaCTHULL C TeMIIEpaTypoil. bpoyHoBckoe
IBIKeHue, U dy3us. BzaumoaeiicTBrue yacTHIl BEIIECTBA: MPUTSHKEHUE U OTTAJIKUBaHHE.

ArperaTHble COCTOSIHMS BEILECTBA: CTPOCHUE Ia30B, KHUJIKOCTEH U TBEPABIX (KPUCTAIUINYECKHX )
Tel. B3auMOCBA3b MeXIy CBOMCTBAMM BEILECTB B Pa3HBIX arperaTHbIX COCTOSHUAX M UX
ATOMHO-MOJIEKYJIIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jlemoncmpayuu
Habmtonenue 6poyHoBckoro apwxkenus. HaOmronenue
T dy3uu.
HaGmronenne  siBeHWiA,  OOBSCHSFOIIUXCS NPUTSDKEHAEM WIM  OTTAJKHBAaHHEM

YacTHIl BEIIECTBA.

Jlabopamopuwvie pabomubl u onvimol
OreHka muamMeTpa aToMa METOIOM PSIOB (¢ ucnonab3oBanueM Gororpaduii). ONbITH MO
HaOJIOZICHUIO TETIOBOTO PACITUPEHUS Ta30B.
OnbITHI 110 0OHAPYKEHUIO IEHCTBUS CHIT MOJICKYISPHOTO MPUTSHKEHUSL.



Pa3nen 3. /IBuskeHne U B3auMoieiicTBHe TeJl

Mexanuueckoe nBuxkeHue. PaBHOMepHOe U HepaBHOMepHOe nBukeHHe. CkopocTb. CpemHsis
CKOPOCTh IPU HEPAaBHOMEPHOM JBMKEHUU. PacuéT myTu u BpeMeHU JBUXKEHHs. SIBIeHHE MHEpPLUU.
3akoH uHepuH. B3auMonelicTBue Ten Kak MpUYMHA W3MEHEHHS CKOPOCTH JBHKEHUs Ten. Macca
KaKk Mepa MHepTHOCTH Tena. [IIoTHOCTH BemiecTBa.

CBs13b IUNIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumozeicTBus Ten. Cuna ynpyroctd U 3akoH ['yka. M3mepenue
CWJIBI C MOMOIIBI0 JUHAMOMETpA. SIBieHUE TAroTeHHsI U cuia TsokecTd. Cuila TSKECTH Ha JIPYTHX
minanerax. Bec Tema. HeBecomocth. CrnoxkeHuWe CuJl, HaANpaBJICHHBIX IO OJHOM MPSIMOM.
PaBHopelictBytomas cui. Cusa TpeHusa. TpeHHe CKOJbKEHHUS U TpEeHUE Mokosi. TpeHue B npupoje u
TEXHHKE.

Jlemoncmpayuu
HaGiroienne MexaHn4ecKoro BIKEHUs Tena. M3mepenue
CKOPOCTH IPSIMOJIMHEWHOTO JIBH>KeHUsI. Habmonenue
SIBJICHUSI MHEPITUH.
Hab6mronenne n3MeHeHust CKOPOCTH ITPH B3auMoiecTBUU Tell. CpaBHEHHE
Macc 10 B3aMMOJICHCTBHIO TEJI.
Cno>keHue CrJl1, HalpaBJIEHHBIX 110 OJTHON MPSIMOM.

Jlabopamopnule pabomul u onvimol

OmnpeneneHne CKOPOCTH paBHOMEPHOT'O JBM)KEHUS (LIapUKa B )KUAKOCTH, MOJIENIN
3JIEKTPUUECKOr0 aBTOMOOWIISL U TaK Jlajee).

Omnpenenenue cpegHel CKOPOCTH CKOJIBKEHUS OpycKa MM IIapHKa 10 HAKJIOHHOW INIOCKOCTH.

Omnpenenenue NI0THOCTH TBEPAOTO TeNA.

OmnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh PACTSKEHUs (edopMaliin) Npy>KUHbI OT
MIPUIIOKEHHOM CHJIBI.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT Beca Tella U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. JlaBjienue TBEPABIX TeJl, *KUIKOCTel U ra3oB

Hasnenne. CrniocoObl yYMEHbIIEHUS W yBEIMUYEHUs JaBieHus. JlaBieHue rasza. 3aBUCHMOCTb
JaBJeHUs raza oT oObéma, TemmepaTypsl. [lepenaua naBieHus TBEPABIMU TENAMHU, KUAKOCTIMU U
razamu. 3akoH Ilackans. [ITneBMaTuueckue MamuHbl. 3aBUCUMOCTD JIaBJI€HUS KUIKOCTU OT TITyOUHBI.
I'unpocraTnueckuii napanokc. Coobmmaroniuecs cocyabl. ['uapasinueckue MeXaHU3MBbl.

Atmocdepa 3emnn M atMmochepHoe gAaBieHue. IIpudMHBI CylecTBOBaHUS BO3IYLIHOM
obomoukun 3emmu. Ombir  Toppuuemnu. W3mepeHue arMocgepHOro IaBieHUs. 3aBUCHUMOCTb
aTMoc(epHOro JaBi€HHsI OT BBICOTHI HaJ YpoBHEM Mops. [IpuGopsl ans uzMepeHust atMmochepHoro
JIaBJICHMSL.

JleiicTBHe KHJIKOCTM M Ta3a Ha MOTpyKEHHOE B HUX Teso. BrrTankuparomias (apxumenaoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Llemoncmpayuu
3aBHUCHMOCTb JIaBJICHUS T'a3a OT TeMiiepaTypsl. [lepenaua
JIABJIEHUS KUJKOCTHIO U Ta30M.
Coobmarorumecs Cocy/bl.
I'mppasnnueckwmii npecc.
[TposiBnenue neiicTBrUs aTMOCHEPHOTO TABICHUSI.
3aBUCUMOCTh BBITAJKHBAIOIIEH CHIIBI OT 00bEMa MOTPYXKEHHON YacTH Tela U TUIOTHOCTH
KUIKOCTH.



PaBeHCTBO BBHITAJIKUBAIOLIEH CHJIBI BECY BHITECHEHHOM KUAKOCTH.
yCJIOBI/IC IJ1aBaHUsL TCII: IIJIaBaAaHUC NN HOI‘py)KCHI/Ie TSI B 3aBUCHUMOCTHU
OT COOTHOIIIEHUS INIOTHOCTEN TEJIa U KHUIKOCTH.

Jlabopamopuvie pabomvbl u onvimsl

HccnenoBanne 3aBHCHMOCTH Beca Tella B BOjA€ OT O0bEMa MOrpYXEHHOU B JKUIAKOCTh
4acTH TeJna.

OnpeneneHne BBITAJIKUBAIOLIEH CHIIBL, JEUCTBYIOUNIEW Ha TEJIO, MOIPYKEHHOE B JKUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, [JEHCTBYIOIIEH HA TEIO B KUAKOCTH,
OT Maccsl TeJna.

OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIBI, AEMCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B KHUJIKOCTh YaCTH TEJA U OT IJIOTHOCTH JKUIKOCTH.

KoHcTpynpoBanue apeomerpa WIM  KOHCTPYHPOBAHHME JIOAKM U OINpeAeneHue e
Ipy30NOABEMHOCTH.

Pa3jnen 5. PaboTa m MOIIHOCTh. JHepPrusi

Mexannueckast pabota. MOITHOCTb.

[IpocTble MexaHM3MBbI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio paBHOBecHs phlyara.
[TpumeHeHue npaBuiIa paBHOBECHs pbluara K 010Ky. «3osoToe npasuiio» MexaHuku. KIIJ npocTsix
MexaHu3MoB. IIpocTbie MexaHU3MBbI B OBITY M TEXHHUKE.

Mexannueckas sHeprusi. Kunerndeckas u noreHuuanbHas 3Heprus. [IpeBpaiienue o1HOro Buja
MEXaHUYECKOM PHEPTUNU B APYTOW. 3aKOH COXPAHEHHS SJHEPTUU B MEXAHHUKE.

Llemoncmpayuu
[TpuMepsI IPOCTHIX MEXaHU3MOB.

JlabopamopHvle pabomsi u onvimol
Onpenenenue paboThl  cuIbl  TpEHUS  NPH  PaBHOMEPHOM JBIDKEHUH Tena
110 TOPU30HTAIBHON TOBEPXHOCTH.

HccnegoBanue YCJIOBI/Iﬁ PaBHOBCCHS pblvara.

N3mepenne K1/ HakKJIIOHHOM MJIOCKOCTH.
N3yudeHne 3aK0Ha COXPAHEHUS MEXaHUUYECKOW SJHEPIUH.



8 KJIACC

Pa3nes 1. TenuioBble siBjIeHUSA

OCHOBHBIE TIOJIOXKECHHSI MOJIEKYJISIPHO-KMHETHUECKON TEOpUM CTPOEHHs BemecTsa. Macca u
pasmMeppl  aTOMOB M MOJEKyld.  OnbIThl,  MOATBEPXkAAIOLIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, KHUIKOTO M Ta3000pa3HOrO COCTOSIHHMI BemecTBa. Kpucramimueckue u
amopduble Tena. OObsACHEHHE CBOMCTB Ia30B, KUAKOCTEH M TBEPABIX TE€J HAa OCHOBE IOJIOXKEHUH
MOJIEKYJISIPHO-KUHETHUECKON Teopun. CMauMBaHUE U KalWLISpHbIE siBJIeHUA. TenaoBoe pacimmpeHue
U CXKaTHe.

Temnepatypa. CBsi3p TeMIiepaTypsl CO CKOPOCTBIO TEIIOBOTO JBMIKEHUS 4acTHLl. BHyTpeHH:A
sHeprus. CriocoObl U3MEHEHUs1 BHYTPEHHEH SHEPruu: TeIionepeaaya u coBepuieHne padorel. Buasl
TEIIONEPEIayu: TEIUIONPOBOIHOCTD, KOHBEKIUS, U3IIy4YEHHUE.

KonnuecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH U TEIIoBOe
paBHOBecHe. YpaBHEHHE TeIuloBoro OanaHca. IlmaBieHue u OTBepAeBaHHE KPHUCTAIIIMUYECKUX
BEIIECTB. Y IeNbHasl TEIuloTa maBieHus. [lapoobpa3zoBanne n konaencanus. Mcmnapenne. Kunenue.
VnenbHas Temiora napooOpa3oBaHHs. 3aBUCHMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMoc(epHOro
JIaBJICHMUSL.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y AeJbHAs TEIJI0Ta CrOPaHUsl.

[Ipunuuns! padots! TemnoBbix Asurareneit KI1/] termoBoro nsurarens. TemioBble ABUraTenu U
3al[MTa OKPYKAIOIIEH CPEAbL.

3aKOH COXPAHEHHUS U NIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Llemoncmpayuu
Habmonnenue 6poyHnoBckoro asmxenus. Habmonenue
b dy3un.
Habmoienue sBneHuit cMaurBaHUs U KAWL PHBIX SIBJICHUA.
Ha0uroieHre TemoBoro pacmpeHus Tedl.

N3menenne JaBleHUs  ra3a 1pu  HM3MEHEHUHU 00bEMa M HarpeBaHUM WM OXJIAKICHHH.
[IpaBuna uzmepenus remneparypsl. Buasl
TEIJIONEPEIayu.

OxJaxkieHue Mpyu COBEPIIEHUH PadOThI.

HarpeBanue ripu coBepiieHHH paboThl BHEHITHUMU cuitaMu. CpaBHEHHE
TEINIOEMKOCTEN Pa3INYHBIX BELIECTB.

Habntoienue kunenusl.

HabutoieHne nmocTosiHCTBA TEMIIEPATYPbI ITPH TUIaBJICHUU.

Moenu TeIIOBbIX ABUTATEIIEN.

Jlabopamopuvie pabomubl u onvimol
OnbIThI 110 0OHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHNS. ONBITHI 110
BBIPALIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJM MJIM caxapa.
OneIThl 110 HAOJIOJEHUIO TEMJIOBOIO PACHIMPEHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue naBaeHUs Bo3lyXa B OaJlJIOHE IIIPULA.
OmnbITH, AEMOHCTPUPYIOIINE 3aBUCHUMOCTH JaBJICHHUS BO3JyXa OT e€ro o0béMa u
HarpeBaHus WIN OXJIAXKICHHS.
[IpoBepka runoTe3sbl JTMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPHUUECKON
TpyOKe OT TeMIepaTypsbl.
Habumoienne n3MeHeHns: BHyTPEHHEH SHEpTUU Teja B pe3ysibTaTe TeIuionepeaadyn u paboThl
BHEIIHUX CHUIIL.



HccnenoBanue siBJICHUS TEII000MEHa MPU CMEUIMBAHUU XOJOTHOW M TOpSYEH BOJBL
OmnpeneneHne KOJIMYECTBA TEIUIOTHI, IIOJIYYEHHOTO BOJOW MPH TEIUIOOOMEHE C HarpeThIM
METANINYECKUM LIMJIUHAPOM.

Omnpenenenne yaeapHOMN TEIIIOEMKOCTH BemecTsa. Mcecnenosanue

IIpoLecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOM BIaXKHOCTH Bo3Ayxa. OnpenencHue

YACIBHOM TEIUIOTHI IIJIaBJICHHUS JIBJA.

Pasjien 2. daekTpuyeckue U MATHUTHBIE sIBJICHUSI

Onextpuzanus Ten. J[Ba pona 3NeKTpUYECKUX 3apsAnoB. BzanMopeilicTBue 3apsKEHHBIX Tell.
3akoH KynoHna (3aBUCHMMOCTH CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJI OT BEJIWYMHBI 3aps0oB U
paccTOsSTHUS MEX]y TEIaMH).

Onexrpuueckoe mnone. Hanpsx€HHOCTh anekTpuyeckoro mnois. llpuHuun cynepno3uuuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocutenun snekrpuueckux 3apsioB. DJIEeMEHTApHBIA dJeKTpudeckuil 3apsia. CTpoeHue aroma.
[TpoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPAHEHUS ANEKTPUUYECKOTO 3apsa.

DNEeKTPUUECKUN TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUYECKOrO TOKA. VICTOUHHMKH MOCTOSIHHOTO
TOKa. JIeHCTBUS AIEKTPUYECKOr0 TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKUI TOK B
KUAKOCTSAX U razax.

DnexTpuueckas uemnb. Cuna Toka. DlekTpudeckoe HampsbkeHne. COnpoTHBICHHE MTPOBOJHHUKA.
VYnenbHoe comnpoTuBieHHe BemiectBa. 3akoH Oma s ywactka uenu. llocnenoBaTenbHoe u
apajuleJIbHOE COEIMHEHUE IPOBOIHUKOB.

PaGora u MourHOCTH 3MeKTpUYecKoro Toka. 3akoH [[xoyns—JleHna. DinekTpuyeckue Lenu |
MOTPEOUTENH SIEKTPUUECKOI 3Hepruu B ObITy. KopoTkoe 3aMbikaHUe.

[Toctosinubie MarHuUTHL. B3aumonelcTBHE TOCTOSIHHBIX MAarHWTOB. MarHuTHOe —IIOJIe.
MarnuTtHoe Tojie 3eMJIM U €ro 3HaYeHHue I Ku3HU Ha 3emuie. OnbIT Dpcrena.

MarsnuTtHoEe TMoJe JJIEKTPUYECKOro TOKa. [IprMeHeHHe JJIeKTpOMArHWTOB B TexXHUKe. JlelcTBue
MarHMTHOT'O TOJISl Ha MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIh MOCTOSIHHOrO Toka. cmonbs3oBanue
JJNIEKTPOJIBUraTelel B TEXHUYECKMX YCTPOWCTBaX W Ha TPAHCIIOPTE.

Oneitel  ®apanes.  SBmeHue  snekTpoMarHUTHOM — uHAyKuuu.  [IpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MOMy4eHUS DICKTPUYECKOM SHEpPruu. OIJEKTPOCTAHLUUHU  Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHH.

Llemoncmpayuu
DneKkTpu3aIus Tel.
JIBa poza 3J€KTPUYECKUX 3apsI0B U B3aUMOIECHCTBUE 3aPsYKEHHBIX TE. Y CTPOMCTBO U IEHCTBUE
JJIEKTPOCKOIIA.
DneKkTpocTaTu4ecKas HHTyKIHs.
3aKOH COXpaHEHUs ANEKTPUUYECKUX 3apA10B. [IpoBoHUKH 1
JUDJIEKTPUKH.
MopennpoBaHue CHIIOBBIX JIMHUW 3JIEKTPAYECKOT0 NoJis1. icTouHNKN
ITOCTOSTHHOTO TOKa.
JIencTBUA 2IEKTPUYECKOTO TOKA.
DNEKTPUUECKUHN TOK B XKUJIKOCTH. ['a30BBbIi
pasps.
N3mepenue cuibl TOKa aMIIepMETPOM.
N3mepenue 2JIeKTpUIecKoro HanpsKeHust BobTMeTpoM. Peocrar u
MarasuH COIPOTHBIICHUH.
B3aumoselicTBrE MOCTOSHHBIX MarHUTOB.
MonennpoBaHue HEBO3MOKHOCTH Pa3IeICHM OII0COB MaruuTa. Monenuposanue



MarHuTHBIX TTOJIEH IMTOCTOSHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarnuTHoOe€ 110j1€ TOKa. DJIEKTPOMArHmT.

JleiicTBrE MAarHUTHOTO TOJISL HA TPOBOJAHUK C TOKOM. DJIEKTPOJIBUTaTelb
MIOCTOSIHHOTO TOKA.

HccnenoBanue siBIEHNS 3J1EKTPOMAarHUTHOM HHAYKIMH. ONBITHI

®Dapanes.

3aBHCHUMOCTh HaIlpaBJICHUA MHAYKIIMOHHOI'O TOKA OT yCHOBI/Iﬁ €0 BOBHUKHOBCHHA.
DneKTporeHepaTop MOCTOSIHHOIO TOKaA.

JlabopamopHvle pabombi u onvimol

OmnbITH 110 HAOIIOACHUIO AIEKTPU3AIMH TeJl UHAYKLIHUEH U IPH CONPUKOCHOBEeHUU. VccienoBanue
JEHCTBHS STEKTPUUECKOT0 MOJIs Ha MPOBOJHUKHU U TUAIeKTpuku. COOopka U mpoBepKa paboThl
ANEKTPUYECKON LIENTN TOCTOSIHHOTO TOKA.
W3mepenue u perynupoBaHue cuibl Toka. M3mepenue u
pEryIUpOBaHKE HATIPSKCHHUSL.

HccnenoBanne 3aBUCUMOCTH  CHJIBI  TOKA, HAYIIETO 4yepe3 pe3UcTop, OT CONPOTUBIICHUS

pe3UCTOpa M HAMPSKEHUS Ha PE3UCTOPE.

OneIThl,  JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh 3IEKTPUUYECKOTO COIPOTUBJICHUS
MIPOBOJIHUKA OT €ro0 JUIMHBI, IJI0IIA 1 MONEPEYHOT0 CEYEHHS U MaTepHala.

[IpoBepka nmpaBuiia CI0KEHMSI HATIPSKEHUH ITPU [1OCIIE0BATEIbHOM COEIMHEHUH IBYX
PE3UCTOPOB.

[IpoBepxka npaBuiia AJis CUIIbI TOKA IPU NapaJUIEIbHOM COEIMHEHUH pe3ucTopoB. OnpeneneHue

paboTHI AIEKTPUIECKOTO TOKA, MAYIIECTO Yepe3 PE3UCTOP.

Onpenenenre MOIHOCTH IEKTPUUYECKOT0 TOKa, BhIJIEIsieMOl Ha pesucrope. MccnenoBanue

3aBUCUMOCTH CHJIBI TOKA, HIYLIETO yepe3  JIAMIIOYKY, OT HallpsDKEHUsI Ha Hell.

Onpenenenne KIT/I narpeBarens.

HccnenoBanne MarHuTHOr0 B3aUMOAEHCTBHSI TOCTOSTHHBIX MarHUTOB.

M3ydyeHne MarHUTHOTO IMOJI TOCTOSHHBIX MAarHUTOB IPH UX OOBEJUHEHUH U pa3JieJIeHUH.

HccnenoBanue nefcTBUs 2JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEl,  EMOHCTPUPYIOLINE 3aBUCUMOCTh CWJIbI  B3aUMOJICHCTBUSA KaTYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA U HaIllpaBJIE€HUsS TOKA B KaTyIIKE.

N3y4enue nelicTBUS MarHUTHOTO 110JI1 HA IPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThl 3JIEKTPOABUraTEIsl.

N3amepenne KT anekTpoaBUraTeibHONM yCTAHOBKH.

OnBITHI 10 UCCIIEA0BAHUIO ABJICHUS JIEKTPOMATHUTHON MHAYKIIUN: UCCIIEJOBAaHUE U3MEHEHHM
3HAYEHUS U HaIlPaBJICHUS WHIYKIIMOHHOTO TOKA.



9 KJIACC

Paznea 1. Mexannueckue siBJeHUA

Mexanuueckoe aBuwxeHue. MarepuanbHas Ttouka. Cucrema otrcuéra. OTHOCHUTENIBHOCTh
MEXaHUYECKOTO  JBW)KEHMA. PaBHOMepHOe  npsMonuHEnHHOe  JBMKeHue. HepaBHoMepHoe
npsiMoJIMHEHOe JBMKeHue. CpeHsis U MTHOBEHHAsi CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOe MpsiMoTuHeiHOe nBKeHue. CBoOOAHOE MajIeHuE.
Omnbrtel [Manunes.

PaBHOMepHOEe nBWXKeHHE 1O OKpykHOCTH. Ilepuon u wyacrora oOparieHus.
JIuHeiHas 1 yrioBasi CKOPOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHE.

[TepBriii 3akon HeroTona. Bropoii 3akoH Herorona. Tpetuit 3akon HproToHa.
[IpuHUuMI cynepno3uuuy Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CHJIa TPEHHS CKOJIBKEHMSI, CUjla TPEHUs TOKOS,
JpyTUE BUJbI TPEHUS.

Cuiia TSDKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHEe CBOOOIHOTO majeHus. JBuxeHue
maHeT Bokpyr Comnnua. [lepBas kocmuueckas ckopocTs. HeBecoMocTh U nieperpy3KkH.

PaBHOBecue MarepuanbHOM TOUkU. AOCONIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOIro Teya C
3aKpeIUIEHHON OCBIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Wmnynee Tena. M3menenue wummynbca. Mmmynsc cuiubpl. 3aKOH COXPAaHEHHs HUMITYJIbCA.
PeakTuBHOE NBHXKEHUE.

Mexanunueckas paboTa 1 MOITHOCTh. PaboTa cril TshKecTH, yupyroctu, Tpeans. CBs3b SHEPTHU U
pabotel. IloTeHuuanbHas SHeprus Teja, MOAHATOrO HaJ IMOBEPXHOCThIO 3eMid. [loTeHumanbHas
SHeprusi cxarod npyxkuHbl. Kunetnueckas sHeprus. Teopema O KHMHETHYECKOM SHEpruu. 3aKoH
COXpaHEHUs1 MEXaHUYECKOW SHEPIHH.

Llemoncmpayuu

HabmroneHne MexaHH4ecKoro ABMKEHHs TeJla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

CpaBHeHue myTeil U TpaeKTOPHUIl IBUKEHUSI OJJTHOTO U TOTO YK€ TeJla OTHOCUTEIBHO Pa3HBIX Tell
OTCYETA.

N3mepenune CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHEWHOTO ABMKEeHUs. MccnenoBanue

IIPU3HAKOB PABHOYCKOPEHHOTO IBUKEHMUS.

Habuntoienue nBukeHus Tema 1o oKpy>KHOCTH.

HaGmonenue MEXaHUYECKUX SBJICHUM,  TPOUCXOISIINX B CHCTEME  OTCYéra
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBH)KCHHH OTHOCHTEIILHO KaOWHETa (hU3HKH.

3aBUCUMOCTh YCKOPEHHMSI Tela OT Macchl Tella U AeHcTByolel Ha Hero cuibl. HaOnronenue

paBeHCTBa CUJI IPU B3aUMOJICHCTBUH TEI.

W3meHeHne Beca Tena Ipu yCKOPEHHOM JIBHKeHuU. [lepenaua

HMITyJIbCA IPU B3aUMOJEHCTBUH TEI.

[Ipeo6pa3zoBanus sHEpruu npu B3aumozaecTeuu ten. CoxpaHeHue

HMITyJIbCa [TPU HEYTIPYTOM B3aUMO/IEHCTBHUU.

CoxpaHeHne UMITyJIbca IPH a0COIFOTHO YIIPYToM B3auMoieicTuu. Habmonenne

PEaKTUBHOTO JIBHKEHUS.

CoxpaHeHue MEXaHMYECKOW 3HEPTUH IPU CBOOOIHOM MaJICHUH.

Coxpanenune MEXaHUYECKON SHEPIMU  TpU JBWXKEHMM  Tela TOof  JEHCTBUEM
MPYXUHBL.

Jlabopamopmwvie pabomol u onvimol

KoHcTpynpoBanue Tpakrta JUist pa3sroHa U JAJbHEHIIEro paBHOMEPHOTO JIBMKEHUS [IapUKa TN
TEIIEHKKH.

OmnpeneneHue CpemHEl CKOPOCTH CKOJNIBXKCHUsS OpycKka WM JIBIDKCHHS IIApUKa T10



HaKJIOHHOM.



Omnpenenenne ycKopeHus Tejla NPy PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIDKEHHM 0€3
HA4YaJIbHOU CKOPOCTH.

[IpoBepka TUIIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBMKCHHUU 0€3 HAYaJIbHOW CKOPOCTH ITyTH
OTHOCSTCS KaK psi/i HEUETHBIX YUCET, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOI'O JABJICHUS.

Omnpenenenue kod3puureHTa TpeHus ckonbxeHus. OnpeaeneHue

KECTKOCTHU IIPYKUHBI.

Onpenencuue paboTel  CuIBl  TPEHMsT HpPU  PABHOMEPHOM JBYKEHUU Tena
10 TOPU30HTAJIBHOM ITOBEPXHOCTH.

Onpenenenne pabOThl CUIIBI YIPYTOCTH NPH MOABEME Ipy3a C UCIOJIb30BAHUEM
HETOABIKHOTO U TIOABHKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUsI SHEPTUU.

Pa3znea 2. Mexannyeckue K0J1e0aHUSA U BOJTHBI

KonebarenbHoe nBukeHue. OCHOBHBbIE XapaKTEPUCTUKU KoJieOaHWMM: NEpUoi, 4YacToTa,
amIuTyaa. MaTeMaTu4ecKuid U Mpy >KUHHBIA MasiTHUKH. [IpeBparienne sHEpTUr npu KojiedaTeIbHOM
JBUKCHHH.

3aryxaromue KonebaHus. BviHykzaeHHble KosiebaHus. Pesonanc. MexaHuueckue BOJIHBI.
CpolicTBa MexaHn4yeckux BOJH. IIpononpHele M monepeuHsle BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTb €€
pacnpocTpaHeHus. MexaHM4ecKHUe BOJIHBI B TBEPJOM TeJE, CEICMUYECKHUE BOJIHBI.

3Byk. 'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. HPpa3ByK U yIbTpa3ByK.

Llemoncmpayuu
HaGrotenue konebanuii TeJ Mo ACHCTBHEM CHITBI TSDKECTH U CHIIBI yripyroct. HaOmonenue
Kose0aHuil Irpy3a Ha HUTU U Ha IPYKHUHE.
Habntoienue BeIHYX/I€HHBIX Kosie0aHuil U pe3oHaHca. PacnipocTpanenue
MIPOJIONBLHBIX U TIOTIEPEYHBIX BOJH (Ha Mozienu). HalmrogeHne 3aBUCUMOCTH BBICOTHI
3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopmvie pabomol u onvimol
OmnpeneneHne 4acTOTHI U IEPHOJIa KOIeOaHU MaTeMaTniecKoro MastHuka. OnpenencHue
4acTOThI U TlepuoJa KojaeOaHui mpy>KMHHOTO MasTHUKA MccnenoBanue 3aBUCUMOCTH MEpPHOA
KoJle0aHUH MOABELICHHOTO K HUTH Tpy3a
OT JIJTUHBI HUTH.
HccnenoBanue 3aBUCHMOCTH nepuoga  KojeOaHui NPY>KUHHOTO MasTHHKA
OT Macchl Ipy3a.
IIpoBepka HE3aBUCHMMOCTH Tepuoja KojeOaHWi Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl
rpysa.
OnbIThl,  JAEMOHCTPUPYIOLIUE 3aBUCHUMOCTD nepuosia KosuebaHuin NPY>KUHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKHHEI.

N3mepenue yckopeHus: CBOOOIHOTO MaICHHSL.

Paznen 3. DiieKTpOMarHuTHOE 1M0JIe M 3J1eKTPOMATrHUTHbIE BOJTHBI
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOIHBL. CBOMCTBA 37EKTPOMAarHuTHoIX BoJH. [llkana
AJIEKTPOMAarHUTHBIX BOJIH. VICIIONIb30BaHNE IIEKTPOMATHUTHBIX BOJH JIJIs1 COTOBOM CBSI3H.
DnekTpomMarHuTHas mpupojia cBeta. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.



Jlemoncmpayuu
CBoiiCcTBa 2JIGKTPOMArHUTHBIX BOJIH.
BoaHoBEIE cBOiicTBa cBeTA.

Jlabopamopuvie pabomobl u onvimsl
N3ydenne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO TeedoHa.

Pasnen 4. CBeToBbIe siBJICHUS

JlyueBas monenb cBeta. Mictounuku cBera. [IpsiMonuHeiiHOe pacnpocTpaHeHUE CBeTa. 3aTMEHUS
Counnna u JIynsl. Otpaxkenue cBeta. [mockoe 3epkano. 3akOH OTpa)KEHHs CBETA.

IIpenomiienne cBera. 3akoH IpeslomiieHUs cBeTa. [loiaHOe BHYTpEHHEE OTpak€HUE CBETA.
Hcnonb30BaHKE MOTHOTO BHYTPEHHETO OTPAXKEHMSI B OIITUYECKUX CBETOBOAX.

Jlunza. Xox myueit B nuH3e. Onruueckas cucrema ¢oToamnmapara, MEKPOCKOINA W TEJIECKOIIa.
I'na3 xak ontuyeckas cucrema. bim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue Genoro cera B cnektp. Ombithl HptoToHa. Cio’keHHE CIEKTPAIBbHBIX IBETOB.
Hucniepcus ceera.

Jlemoncmpayuu
[IpsimonnHeiiHoe pacnipocTpaneHue ceeta. OTpakeHHe CBeTa.
[Tonmyuyenue u300paxeHui B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3epkaiax. [IpenomieHnue ceera.
OnTHyeckuii CBETOBOI.
Xon nyueil B cobuparolei inHze. Xox
Jy4el B pacCenBaIOLICH JIMH3E.
[Tonmyuyenue u300paxeHUH ¢ MOMOILIBIO JHUH3.
[Tpunuun aelictBus gpoTroanmnapata, MUKpOCKoIa U Teseckona. Monenb
riasa.
Pasnoxxenue 6enoro cBeTa B CIEKTP.
[Tonydenue Genoro cBeTa npu CI0KEHUH CBETa Pa3HbIX 1IBETOB.

Jlabopamopuvie pabomubl u onvimsl
HccnenoBanue 3aBUCUMOCTH YTJIa OTPaXKEHUS CBETOBOTO JIyda OT yIJia majieHust. M3yuenue
XapaKTePUCTHK MU300paKeHUS TPEIMETa B TUIOCKOM 3€pKaIe.
HccnenoBanue 3aBUCUMOCTH yTIa MPEIOMIICHHSI CBETOBOTO JIy4a OT yIJia TaIeHUs Ha TPaHHIIe
«BO3IYX—CTEKIIO».
[Tonyuenue n3o00paxeHuit ¢ TOMOIIBbIO COOMPAOIIEH JTHH3BI.

Ompenenenne POKYCHOTO PACCTOSIHUSL M OMTHYECKOW CHIIBI coOuparomiend JuH3bl. ONBITHI 110
pa3oKeHUIo Oeoro cBeTa B CIEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPU WX HAOIIOJCHUN Yepe3 [[BETOBbIC (DPUIHTPHIL.

Pa3nen 5. KBanToBble siBJIeHUS

OneiTel  Pezepdopna u maHerapHas Mojenb aroma. Mogenb artoma bopa.
Hcnyckanue u nornouieHue ceera aroMoM. KBanTol. JInHeuaTbie CEKTpPhI.

PannoaktuBHOCTH. Anbda-, 6eTa- 1 ramma-usnydenus. CTpoeHre aToMHOro siapa. HykimoHHas
MoJiedb atroMHoro snapa. M3oronsl. PannoaktuBHble npespaieHus. [lepuon monmypacnasa aTOMHBIX
a1ep.

SAnepHble peakuu. 3aKOHBI COXpPAHEHHUs 3apsAIOBOIO M MacCOBOTO YHUCEI. DHEPrus CBS3U
aTOMHBIX sifiep. CBA3b Macchl M 3Hepruu. Peakuuu cuHTe3a W AeneHus saep. VCTOUHMKK SHEpruu
CoiHIa ¥ 3BE31.

Snepnas sHepreruka. JledcTBUS pauOaKTUBHBIX U3JIYYEHUN HA )KUBBIE OPTraHU3MBI.



CrieKTphl U3Ty4EHMSI ¥ IOTJIOICHHUS.

CrieKTphl pa3anyuHbIX I'a30B.

CrnexTp Bogopoja.

Habmronenue TpexoB B kamepe Buibcona. Pabora
C4E€TUMKA HOHU3HUPYIOIIUX U3IyYECHHUHN.

Perucrpanus usinydeHus IpupoOgHbIX MUHEPAJIOB U IIPOLYKTOB.

JlabopamopHule pabombi u onvimol

HaOmnroieHne CIuIOmHbIX ¥ TMHEHYAThIX CIICKTPOB U3ITyYCHHS.

HccnenoBanue TPEKOB: W3MEPEHUE SHEPIHMHM YACTHIBI MO TOPMO3HOMY IYTH (IO
doTorpadusim).

W3mepenue paarnoakTHBHOTO (hOHa.

IHoBTOpPUTENBLHO-00001IaK0IIUIT MOLYJIb

[ToBTOPUTEIIEHO-0000IAOINK MOAYJIh TPEAHA3HAYCH JUISI CHCTEMATH3allud W OO0OOIICHUs
MPEIMETHOTO COICpPX aHUS U OIbITa JEATEIbHOCTH, MPUOOPETEHHOTO MPH U3YYEHHUU BCEro Kypca
Gu3MKKM, a TaKkKe IS TOJATOTOBKHM K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHY IO (H3HKe JyIs
00y4aromuxcsi, BBIOPABIINUX 3TOT yUeOHBIN MPEIMET.

[Ipu nM3yueHnH NaHHOTO MOJYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI JAESATEIBHOCTH, HA
OCHOBE KOTOPBIX OOECHEYMBAETCS IOCTHUKEHHE MPEAMETHBIX W METANpeAMETHBIX IUIAHUPYEMBIX
pe3ynbpTaToB 00yuYeHHs, (OpMHpYeTCS ECTECTBEHHO-HAy4YHas T'PAMOTHOCTh: OCBOCHHUE HAyYHBIX
METOJIOB MUCCIICJIOBAHHMSI SIBJICHHI TIPUPOJIGI M TEXHHUKH, OBJIAJICHHE YMEHUSIMHU OOBICHITH (PU3HUECKUE
ABJICHUS, TPUMEHAS I[IOJyYEHHbIE 3HAHUS, peuarb 3aJaud, B TOM YHCIE KAaYeCTBEHHbIE U
3KCIIEPUMEHTAJIbHBIE.

[IpyHIMNIAATBHO NEATEIbHOCTHBIM XapaKTep JaHHOIO pas3zelia peaau3yercs 3a CYET TOro, 4To
00yyJarommecs BBITIOJIHSIIOT 3a/1aHUsI, B KOTOPBIX UM TIpeJIaracTcs:

Ha OCHOBE IOJIYYCHHBIX 3HAHHWH pacro3HaBaTh M HAYYHO OOBACHATH (PU3UUECKHE SIBICHUS B
OKpPY’KaIOIIeH MPUpO/I€ U MOBCEIHEBHOM KU3HU;

WCIIOIb30BaTh HAyYHBIE METOJbI HWCCICAOBAHUS (PU3MUYECKUX SIBICHUW, B TOM YHCIE MJIA
MIPOBEPKH THIOTE3 U MOJYUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSACHSITH HAYYHbIE OCHOBBI HAaM0OJIee BAXXHBIX JOCTH)KEHHI COBPEMEHHBIX TEXHOJIOTHH,

HarpuMep, NPaKTHYECKOT0 UCIOJIb30BAaHUS Pa3IUYHBIX UICTOYHUKOB SHEPTUU HAa OCHOBE 3aKOHA

MPEBPAIICHUS U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB YHEPIHH.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaumenoBanue Konuuectso ITporpaMMHO€ conepkaHue OcHOBHBIE BUJIBI €SI TEIBHOCTH 00YYaIOIINXCS
/n Pa3IeNoB U TEM HacoB
y4eOHOro npeamMeTa
Pa3nen 1. ®u3nka u ee poJib B NIO3HAHUHN OKPY:KAIOIIEro MUpPa
1.1 | dusuka—Hayka o 2 ®u3nka — HayKa o IpUpoJIe. BrisBiienue pa3nuanii Mexay GU3NIeCKUMHI U
Ipupoe SIBnenus npupoasl. XUMUYECKUMHU MPEBPALECHUSMH.
DusnyecKue sIBICHUS: Pacnio3naBanue u knaccupukanys GU3NUIecKuX sSBICHUMI:
MEXaHUYECKHE, TEIUIOBBIE, MEXAHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKUX, MATHUTHBIX U
JJIEKTPUYECKHE, CBETOBBIX.
MarHuTHBIE, CBETOBBIE, Habumronenue u onvcanue pU3N4ecKuX sIBICHUI
3BYKOBBIE
1.2 | ®usnueckue 2 ®u3NYECKUE BEITNYHHBI. OnpeneneHue EHbI JeJIeHUs IIKaIbl
BEJIMYMHBI N3mepenue puznyeckux W3MEPUTENBHOTO Mpuodopa.

BennyuH. Ousnyeckue
npubopsl. [TorpemrHocTs
U3MEpEHUN
MexnyHapoaHas cucrema
€IMHHIL

N3MepeHne nTMHENHBIX pa3MEpPOB TEN U
IIPOMEKYTKOB BPEMEHU C YUYETOM IOTPELTHOCTEN.
N3mepenne 00bEMa KUIKOCTH U TBEPIOTO TEA.
H3mepenue remnepaTypbl IpU OMOIIA
JKAJIKOCTHOTO TEPMOMETPA U TaTUYNKA
TEMITEpaTyphl.

BrinosiHeHUE TBOPUECKUX 3aJaHUH 110 TOUCKY
CIIOCO0O0B U3MEPEHUST HEKOTOPBIX (PU3NIECKUX
XapaKTEPUCTUK, HAIIPUMEDP, PA3MEPOB MAJIBIX

00BEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHHIMA, MAJIBIX
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IPOMEKYTKOB BpeMeHH. O0cyxIeHne
MpeIaraéMbIxX ClIoco00B

1.3. | EcrecTBenHo- 2 Kaxk ¢wusuka u npyrue BrinBmkeHnne runores, 00bSICHAIOMNX MPOCTHIC

Hay4YHBIH METOJ €CTECTBEHHBIE HAYKH SIBJICHUS, HAIIPUMED:

NIO3HAHUSA U3Yy4aroT IPUPOLY. — I0YEMY OCTAHABIIMBAETCS IBIKYLIECECS
EcrecTBeHHO-HaY4YHBI 10 TOPU30HTAIILHOM IIOBEPXHOCTH TEJIIO;
METO/]I IO3HAHUS: — II0YEMY B KapKYI0 [IOTOAY B CBETIION O/1€XKIE
HaOJI0IeHNE, TIOCTAaHOBKA IIpOXJaJHeN, yeM B TEMHOU. [Ipemioxenne
Hay4HOT0 BOIpOCa, CII0COOOB NPOBEPKU TMIIOTE3.
BBIIB)KEHUE TUIIOTE3, [IpoBenenue uccienoBanus 1o IPOBEPKE KAKOM-
9KCIIEPUMEHT 110 IPOBEPKE A100 TUIOTE3BI.
TUIOTE3, 00bICHEHHE [TocTpoenne npocTermmx Moaenen GU3NIECKIX
Ha0JI10/1aeMOT0 SBJICHUSI. SABJICHUH (B BUJIE PUCYHKOB HJIU CXEM), HAalIpUMeEp
Onucanue GpU3NIECKUX aJICHNE MPEIMETa; IPSIMOJIUHEIHOE
SIBJICHUH C TOMOILBIO pacIpocTpaHEHHUE CBETa
Mozenen

Hroro mo pazneny 6

Paznen 2. HepBOHa‘la.}IbHLIe CBCICHHUSA 0 CTPOCHUH

BelieCrea

2.1

CrtpoeHue BeliecTBa

1

CrpoeHue BelecTna:
aTOMBI I MOJIEKYJIBI, UX
pa3Mepsl. OnbITHL,
JIOKa3bIBAIOLIHE
JUCKPETHOE CTPOECHUE
BEILIECTBA

HabmntoneHue u uHTEpIpeTalys OrbITOB,
CBHUJIETEIILCTBYIONINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHUH BEIIECTBA: OMBITHI C PACTBOPEHHEM
Pa3IMYHBIX BEIIECTB B BOJE.

OreHKa pa3MepoB aTOMOB M MOJIEKYT

C UCTIOJIb30BaHUEM (OTOTpadHii, IOTyYSHHBIX
Ha aTOMHOM CHJIOBOM MuKpockorne (ACM) —
naboparopHast pabora mo Teme: «OreHKa
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JIaMeTpa aToMa METOJIOM PSIJIOB
(c ucnonmp3oBanueM ororpaduii)». OnpenencHue
pa3MepoB MaJIbIX TEI

2.2 | JABwxeHue u
B3aNMOEUCTBHE
YaCTHUII BEIIECTBA

JBHKeHHE 4acTHII
BeuiecTBa. CBsA3b CKOPOCTH
JIBUKCHUS YACTHI]

C TEMIIEPATYPOH.
BpoyHoBCKOE nBHKEHUE,
T dy3us.
BianmopeiicTBue yacTuil
BEILIECTBA: MPUTSHKEHHUE U

OTTaJIKUBAaHUC

Habmtonenue u o0bsicHeHue OpPOYHOBCKOTO IBUYKECHUS U
ABIeHUs TUPPy3HH.

[TpoBenenune u 00bSICHEHHE OTIBITOB

110 HAaOJIIOICHHIO TETUIOBOTO PACIIUPEHHS Ta30B.
[TpoBenenne u 00BSICHEHNE OTIBITOB TI0

00HAPYKEHHUIO CHJI MOJICKYJISIPHOTO IIPUTSHKECHUS U
OTTaJIKUBAHUS

2.3 | ArperaTHble
COCTOSIHUSI BEIIECTBA

ArperaTHbl€ COCTOSIHUS
BELIECTBA: CTPOEHUE I'a30B,
KUAJIKOCTEN U TBEPIBIX
(KpUCTAIIIMYECKUX ) TeII.
B3anmocss3p Mexny
CBOMCTBAaMH BEILECTB

B Pa3HBIX arperaTHbIX
COCTOSIHMSIX M X
aTOMHO-MOJIEKYJIIPHBIM
ctpoenneMm. OcoOeHHOCTH
arperaTHbIX COCTOSIHUMN
BOJIBI

Onucanue (¢ UCIOTB30BAHUEM MPOCTHIX
MO/IEJIei) OCHOBHBIX Pa3IU4Hil B CTPOCHHUH T'a30B,
KAJIKOCTEN U TBEPABIX TEIL.

OOBsicHEHNE MAJIOH COKMMAEMOCTH KHIKOCTEN U
TBEPJIBIX TEJI, OOJIBIIION C)KMMAEMOCTHU T'a30B.
OO0mbscHeHue coxpaHeHus: GopMbl TBEPIBIX TEN U
TEKY4ECTH JKUJIKOCTH.

[IpoBenenue OnbITOB, JOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUM BOJIbI YACTULBI HAXOAATCS
B CPEIHEM JIaJIbIIe PYT OT Apyra (TUIOTHOCTh
MEHBIIIE), YEM B KHJIKOM.

YcTraHoBIEHNE B3aUMOCBSI3H MEXKIY
0COOEHHOCTSIMHU arperaTHbIX COCTOSTHUI BOJIBI U

CYIIECTBOBaHMEM BOJHBIX OPraHU3MOB
(MC — 6uonorus, reorpadus)

Hroro no pazneny

27



Paznen 3. /IBM:keHne U B3anMoaeilicTBHe Tel

3.1 | Mexanuueckoe qBMKEHUE 3 MexaHnueckoe JBUKEHHE. HccnenoBanne paBHOMEPHOTO IBUKEHMS, ONPEEIICHUE €TO
PaBHOMepHOE U IIPU3HAKOB.
HEpaBHOMEPHOE JBUKECHHE. Habntonenne HepaBHOMEPHOTO JBMXKEHUS U OTIPE/ICIICHUE
Cxopoctb. CpeniHsisi CKOPOCTh €ro OTJIMYHUM OT PABHOMEPHOTO JIBUKEHUS.
IIPY HEPABHOMEPHOM Onpenenenne CKOPOCTH paBHOMEPHOT'O IBUKEHUS
nBuxkeHun. Pacuér mytu u (1apuka B 5KUJIKOCTH, MOJIEIH JIEKTPUUECKOTO
BPEMEHU JIBUKEHUS aBTOMOOWJIA U T.1.).
OrnpenenieHne cpeHeil CKOPOCTH CKOJIBKEHUSI OpycKa
WM [IapYKa [0 HAKJIOHHOU TIOCKOCTH Peenue 3amau
Ha OTpeieNieHUe MyTH, CKOPOCTH U BPEMEHH
PaBHOMEPHOTO JIBUKCHHUSI.
AHanu3 rpauKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHU
3.2 | Muepuus, macca, 4 SIBnenue nHepuuu. 3aKOH OObscHEHNE U IPOTHO3UPOBAHUE SIBJICHUM,

IJIOTHOCTD

nHepuuu. Bzanmoneiicteue tein
KakK MpUYMHA U3MEHEHUS
CKOpOCTH

JIBHKEHUA Tel. Macca kak Mepa
WHEPTHOCTH Tea.

IInoTHOCTE BemiecTBa.

CBs13b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJI B
eIuHNIE 00BEMA

BeIlIeCTBA

00yCIIOBJIIEHHBIX WHEPIUEH, HAIIPUMED, YTO TPOUCXOAUT
IpY TOPMOKEHHUU WM PE3KOM MaHEeBpe aBTOMOOMIIS,
MOoYeMy HEBO3MOYXHO MTHOBEHHO MPEKPATUTh JBUKECHHE HA
BEJIOCHUIIEAE UM CaMOKaTE U T. 1.

[IpoBenenue u aHaIN3 OMBITOB, JEMOHCTPUPYIOIIUX
W3MECHEHHE CKOPOCTH JIBIKEHUS TeJla B pe3yJIbTaTe
JCHCTBHS HA HETO JIPYTHX TEJL.

Pemenue 3agau Ha onpe/ieieHne MacChl TeNa, ero

00BEMa U IIJIOTHOCTH.
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[IpoBeneHue u aHaJIU3 OIBITOB, JEMOHCTPUPYIOIIMX
3aBHCUMOCTh H3MEHEHUSI CKOPOCTH TeJIa OT €r0 MacChl
IpY B3auMo/ieiicTBUU Tell. Vi3MepeHne macchl Tera
pa3IMYHBIMU CIIOCOOAMHU.

OmnpeneneHue MIOTHOCTH TEJIa B Pe3yJIbTaTe
WU3MEPEHUs ero MacChl M 00bEMa

3.3

Cuna. Bune! cun

14

Cuna Kak XapakTepucTHKa
B3aUMOJEHCTBUA TEIl.

Cuna ynpyroctu 1 3akoH ['yka.
H3mepenne cuibl

C IOMOUIBbIO JUHAMOMETPA.
SIBieHME TATOTEHUA U CUJIA
TsokecTH. Cuiia TSDKECTH Ha
JPYTUX IUIaHEeTaxX.

Bec rena. HesecoMocCTs.
CrnosxeHue cuil, HarpaBJIEHHbBIX
10 OJTHOM TIPSIMOIA.
PaBHOElCTBYIOIIASA CHIL.
Cuna tpenus. Tpenue
CKOJIb)KEHUS U TPEHUE MOKOSI.
Tpenue B IpupoJe U TEXHUKE

N3yuenue B3auMOACHCTBUS KaK IPUYMHBI U3MEHEHUS
CKOpOCTH TeJa Win ero Aedopmaruu. Onucanne pearbHbIX
CUTYyalMil B3aUMOJEHCTBUS TEJ C TOMOUIBIO MOJICIIEH, B
KOTOPBIX BBOJUTCS MOHITHE W U300paKEHUE CUITBI.
N3ydenue cuibl ynpyroctu. MccienoBanue 3aBUCUMOCTH
CWJIBI YIIPYTOCTH OT YIUIMHEHHS PE3MHOBOIO IIHYpa WK
MIPY>KUHBI

(c mocTpoenuem rpaduka).

AHanu3 NPaKTUYECKUX CUTyallui, B KOTOPBIX
MPOSIBIISIETCS ICUCTBUE CUIIBI YIIPYTOCTH (YIPYTOCTh
Msya, KPOCCOBOK, BETOK JIepeBa U JIp.).

AHanu3 cuTyauui, CBSI3aHHBIX C SIBIIEHUEM TATOTEHHUSL.
OO0bsicHeHre OPOUTAIBHOTO IBMYKCHUS TTAHET

C UCTIOJIb30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA MHEPIIUH.
N3mepenue Beca Tena ¢ HOMOIIbIO TMHAMOMETPA.
O60cHOBaHME ATOTO CIIOCO0a U3MEPEHHUS.
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AHanM3 ¥ MOJICTMPOBAHKE SIBJICHUS HEBECOMOCTH.
DKCIEepUMEHTAIBHOE MMOTYyYEHUE TTPaBUIa CIIOKEHUS CHUIT,
HaIpaBJICHHBIX BJ0JIb OHOM npsiMoi. Onpenenenne
BEJIMYUHBI PABHOJICHCTBYIONICH CHUII.

N3yuenue cuitbl TpEHUS CKOJIBKEHUS M CHUJIbI TPEHUS TTOKOSI.
HccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS OT

CHUJIBI JABJICHUS U CBOMCTB TPYILIUXCS

MMOBEPXHOCTEH.

AHanM3 NpakTUYECKUX CUTYyaIlil, B KOTOPBIX
MPOSIBIISIETCS ICCTBUE CUIIBI TPEHUS, UCTIOJIb3YIOTCS
CrocoObl €€ YMEHBIIICHUSI WU yBEIMYCHUS (KaTaHUE

Ha JIBDKAX, KOHbKaX, TOPMOKEHHE aBTOMOOWIIS,
HCIIOJIb30BaHUE MOAIIMITHUKOB, INIABAHHUE BOJHBIX
YKUBOTHBIX U Jp.). Pemenue 3a1a4 ¢ UCOIb30BaHHEM
dbopmyn 11 pacy€Tra CHIIBI TSHKECTH, CHITBI

YIPYTOCTH, CUJIBI TPEHUS

Hroro no pazneny 21
Pa3nen 4. JlaBiieHue TBEPABIX TeJl, sKHIKOCTEl U ra3oB
4.1 | JlaBnenwue. ITepenaua 3 JaBnerne. CriocoObl
JTaBIICHUS TBEPABIMU YMEHBIIEHUS U YBEJINUEHUS
TeJNaMH, XKUIKOCTIMH U naBiieHus. JlaBiaeHue rasa.
razamu 3aBUCHMOCTD TaBJICHUS
rasa ot oonéma,
TEMITEpaTyphl.

AHanm3 1 00BSICHEHNE OTBITOB U MPAKTHIECKUX
CUTYallii, B KOTOPBIX MPOSBIISETCS CHUJIA JaBICHHUS.
O6ocHoBaHMe cIOCOO0B YMEHBIICHUS U YBEIHUUEHUS
JIaBIICHUSL.

N3yuenue 3aBUCUMOCTHU aBJICHUS ra3a
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[Tepenaua naBneHus
TBEPIBIMH TEJIAMU,
JKHIKOCTSIMM U ra3aMH.
3axoH Ilackamns

0T 00bEMa U TeMIIepaTyphl.

N3ydenue ocoOeHHOCTEHN Nepejauu AaBaeHus TBEPIbIMU
TCJIaMHU, XUAKOCTIMU U ra3daMu.

ObocHOBaHME pe3yJIbTAaTOB OIBITOB

0COOEHHOCTSIMH CTPOEHUS BEIIECTBA B TBEPIOM, )KUJIKOM U
ra3000pa3HOM COCTOSTHUSIX.

DKcrepuMEHTAJIbHOE 10Ka3aTeIbCTBO 3aKkoHa [lackars.
Pemenue 3aau Ha pacu€r gaBiieHUs TBEPAOTO

Tena

4.2 | JlaBneHue KHUIKOCTH 3aBHCUMOCTbH J1aBIICHUS HccnenoBanue 3aBUCMMOCTH AaBIICHUS KHUJIKOCTH OT
KHUJKOCTU OT TIIyOHUHBI. [IIyOUHBI TOTPYKEHUS U TUIOTHOCTH KUAKOCTH.
[THeBMaTHYECKME MAILIMHBI. Habmonenue u 00bsiICHEHHE THIPOCTATHIECKOTO
I'unpocraTuueckuii mapagoxc. napajiokca Ha ocHOBe 3akoHa [lackans.
CooOmaromuecs: Cocy/Ipl. N3yuenne cooOmaronmxcs cocyIoB.
'unpaBnryeckre MEXaHU3MbI Pemenue 3a1au Ha pacy€r AaBICHUS )KUIKOCTH.
OObscHeHrEe IPUHLIKIIA IEUCTBUS THIPABIMYECKOTO
rpecca, MHEBMaTHYECKUX MaIlIHH.
AHanu3 U 00bsICHEHUE MPAKTUUECKUX CUTYAIIHH,
JIEMOHCTPUPYIOIINX MPOSBIICHUE JaBICHUS KUIKOCTH U
3akoHa [lackais, Harpumep MpoIEeccoB B OpraHu3Me TpH
TyOOKOBOHOM
HBIPSTHUH
4.3 | AtmochepHoe naBieHue Atmocdepa 3emiu u DKCcrepuMEHTAILHOE O0OHAPYKECHHE

aTMoc(epHOe JaBICHHE.
[Tpu4nHBI CyIIeCTBOBaHUS

aTMOC(EepHOTO TaBICHHUS.
Amnanu3z 1 00BbSICHEHUE ONBITOB U MPAKTUIECKUX
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BO3TYIITHOW 000710YKH 3eMITH.
Onbit Toppuuenu. M3mepenne
aTMoc(epHOro JaBJICHHUS.
3aBUCUMOCTh

aTMoc(epHOro IaBieHUsl OT
BBICOTHI HaJl YPOBHEM MODS.
[TpuGopst

JUISL U3MEPEHUs

aTMoc(epHOro JaBieHUs

CUTYaIlUii, CBSI3aHHBIX C ICHCTBHEM aTMOC(EPHOTO
JIABJICHUSI.

OO0bscHeHue cylecTBOBaHUS aTMochepsl Ha

3emiie U HEKOTOPBIX TUIAHETaX WJIU €€ OTCYTCTBUSA

Ha Apyrux maHerax u Jlyne.

OO0®bscHeHHE U3MEHEHUS ITIOTHOCTH aTMOC(EphI C
BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO JIaBIECHUS OT
BBICOTHI.

Pemenue 3a1ad Ha pacy€t atMOchEpHOTo AaBICHUS.
Nzyuenune ycrpoiicTBa 6apomeTpa-aHepouaa

44

JleticTBUE KUJIKOCTH U
rasa Ha MoTrpy>KeHHOE B
HHUX TEJIO

JleficTBUE KUAKOCTH M ra3a Ha
IOrpy>KEHHOE B HUX

Teno. BeitasikuBaromas
(apxumenoBa) cuma. 3aKoH
Apxumena. IlmaBanue Tedn.
BosnyxormuaBanue

DKcrnepuMeHTalIbHOE OOHApYyKEeHUE ACHCTBUS KUAKOCTU U
ra3a Ha Horpyx€HHoe B HuX Teino. OnpeneneHue
BBITAJIKUBAIOLLECH CHIIBI, IEHCTBYIOIIEH HA TEJIO,
NOTPYKEHHOE

B KUJKOCTb.

[TpoBenenue u 06Cyx)ACHUE OTIBITOB, JEMOHCTPUPYIOIITNX
3aBUCUMOCTb

BBITAJIKUBAIOLLEH CUJIbI, JEHCTBYIOLIEH HA TEIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM

B )KMJIKOCTb YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH.
1Iposepka nezasucumocmu 8bImanrKu8aroujeli CUubl,
Oeticmaylowell Ha mejio 8 HCUOKOCMU, 0N MACChl

mena.

HccnenoBanue 3aBUCHUMOCTH Beca TEJla B BOZE

0T 00BbEMa MOTPYKEHHON B )KUJIKOCTH YACTH TeJa.
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Pemrenue 3a1a4 Ha npUMeHEHHE 3aK0Ha ApxuMesa 1
YCJIOBHSI TUTABaHUS TEI.

KonctpyupoBaHnue apeomeTpa Wid KOHCTPYHUPOBAHHE
JIOIKH U OTIPENICIICHUE €€

rpy3010IbEMHOCTH

Hroro no pazneny

21

Pa3nen 5. PaboTa m MOIIHOCTh. JHEpPrusi

5.1

Pabota u MOIIIHOCTH

3

Mexannueckas padbora.
MoimmHocTs

DKCIIEPUMEHTAIILHOE OIIPECIICHUE
MeXaHUUYECKOU pabOoThI CUJIBI TSHKECTH MIPH
[aJICHUU TeJIa U CUJIbI TPEHUS

IIPY PABHOMEPHOM IEPEMEIICHNUH TeIa 110
TOPU30HTAIILHON IIOBEPXHOCTH.

Pacuér momHocTH, pa3BUBAEMOM IIPU TOABEME T10
JIECTHHIIE.

Pemenue 3agau Ha pacu€T MeXaHMUECKON pabOThI
Y MOLIHOCTH

5.2

[TpocTeie MexaHU3MBbI

HpOCTLIe MCXAaHU3MBI: pbIyar,
6J'IOI(, HaKJIOHHas IIJIOCKOCTh.

[IpaBuso paBHOBeCHs pblyara.

[Ipumenenue npasuna
paBHOBECHS pblyara

K 0JIOKY. «30J0TO€ PaBUIIO»
Mexanuku. KI1/1 nmpoctbix
MEXaHU3MOB.

[TpocTeie MeXaHU3MBI

B OBITY U TEXHUKE

Onpez[eneHI/Ie BBIUTPBINIA B CHJIC ITPOCTBIX MEXAHNU3MOB Ha
IMpuMEpe pbryara, NOABUKHOTO U HCIIOABHUIKHOT'O 6J'IOKOB,
HAKJIOHHOM INIOCKOCTHU. MccrnegoBanue yCJ10BUA
PAaBHOBCCHS pblyara.

O6Hapy)KeHI/IC CBOICTB IMPOCTBIX MEXAaHU3MOB

B PA3JIMYHBIX HHCTPYMCHTAX U HpI/ICHOCO6J'ICHI/I}IX,
HCIIOJIb3YCMBIX B 6BITy N TCXHHKEC, a TaAKXKC

B JKMBBIX OpraHnu3Max.

SKCHepI/IMeHTaJ'H)HOe JA0Ka3aTciIbCTBO paBCHCTBA

paboT Mpu NPUMEHEHUH MTPOCTHIX MEXaHU3MOB.
Onpenenenne KIIJI HakTOHHOM MIIOCKOCTH.
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Pemenue 3amau Ha mpuMeHEHHE MTpaBUiIa
paBHOBecus ppryara u Ha pacuet KII1/]

53 Mexanugeckasa dHEprus 4 Mexannueckas SHEPIHUsl. 3KcnepI/IMeHTaJILHoe OIIpeICIICHUE U3MCHCHUA
KuneTnueckas u KUHETHUYECKOHN Y NMOTEHLIMAIbHON YHEPTUH TENA IIPU €r0
TIOTEHIHAIbHAS SHEPTHUS. CKaTbIBaHUM MO HAKJIOHHOM IJIOCKOCTH.
IIpeBpamnieHne 0HOTO BU/A DopmyIMPOBaHUE HA OCHOBE MCCIIEA0BAaHUS 3aKOHA
MeXaHUYeCcKOH SHepruu COXPaHEHUS MEXaHUYECKON SHEPTUM.
B JIpyToii. 3aK0H OO6cyx1eHre rpaHull MPUMEHUMOCTH 3aKOHA COXPAHEHUS
COXPaHEHUSI SHEPTHUH B SHEPrum.
MEXaHUKe Pemienue 3a/1a4 ¢ UCMOJIb30BAHUEM 3aKOHA
COXPaHEHUS SHEPIUHU

Hroro no pazaeny 12

PeszepBHOE Bpems 3

OBILIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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8 KJIACC

BC€IICCTBa

MOJIEKYJISIPHO-KMHETHYECKOM

TEOPHUH CTPOCHHS BEILIECTRA.
Macca u pa3mepsl aTOMOB U
MOJIeKYJ1. OTBITHI,
TOATBEPKIALOIITIE
OCHOBHBIE TTOJIOXKEHUS
MOJIEKYJISIPHO-KUHETHYECKOM
TEOPUH.

Mogaenu TBEPAOTO, JKUIKOTO
Y Ta3000pa3HOT0 COCTOSTHUM
BEILECTBA.

Kpucrannuueckue n
amopQHbIe Tena.
OOBsCHEHNE CBOWCTB ra30B,
KHUJKOCTEN U TBEPIBIX TEI
Ha OCHOBE TOJIO’KEHU M
MOJIEKYJISIPHO-KMHETHYECKOM
teopun. CMaunMBaHuE U
KalWJUIAPHBIE SIBJICHUS.
TennoBoe pacuimpenue u

CXKaTue

Ne HaumenoBanune KosmgectBo HporpaMMHoe COZICp KaHHUEC OCHOBHBIE BUIBI AEITEILHOCTH 06yqafoumxc;1
/I pa3zesioB U TeM HacoB
y4eOHOro npeamera
Paznen 1. TenJioBblie siBJIeHUS
1.1 | CrpocHue u cBOKMCTBa 7 OCHOBHBIE ITOJIOKEHUS HabGmronenne u nHTEepIpeTanus OnbITOB,

CBUACTCIILCTBYOIUX 00 ATOMHO-MOJICKYJIIPHOM

CTPOEHHH BELIECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHBIX BELLECTB B BOJIE.

Pemrenne 3a1a4 o OLlEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B eIMHUIIE 00bEMa
BELIECTBA.

AHanu3 TekcTa IpeBHUX aTOMHUCTOB (HarpuMmep,
¢parmenTa nosmel Jlykpenus «O mpupone
Bellei») ¢ U3J10’)KeHneM 000CHOBaHUM aTOMHOM
rUNoTe3bl (CMbIcI0BOE yTeHue). OneHka
yOeauTeNbHOCTH 3TUX 0OOCHOBAHUH.
OO0BbsicHeHHEe OPOYHOBCKOTO JIBM)KEHUS, SIBIICHHS
TG Py3Un U pasnuurii MEXy HUIMU Ha OCHOBE
TTOJIOKEHUH MOJIEKYJISIPHO-KUHETHYECKON
TEOPHUH CTPOCHMS BEILIECTBA.

OOBsicHEHHE OCHOBHBIX Pa3IMYMii B CTPOCHUH
ra3oB, )KMJIKOCTEUN U TBEPABIX TEI

C UCIIOJIb30BAHUEM ITOJIOKEHUI MOJIEKYJIIPHO-

KMHETUYECKON TEOpHH CTPOEHHUS BEIIECTBA.
[IpoBeaeHME OMBITOB MO BHIPAIIMBAHUIO

KpHUCTAJIJIOB IOBAPEHHOM COJIM MJIU caxapa.
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[IpoBenenue u 0OBSICHEHUE OIBITOB, JEMOHCTPUPYIOIIUX
KalWJUISIPHBIC SIBJICHUS U SIBICHUE CMAaYMBAHMSI.
OOBsICHEHUE POJIU KAWILISPHBIX SBICHUI

JUISL TIOCTYIUJICHUSI BOJbI B OPraHW3M PaCTECHHUIA.
HaGmonenue, mpoBeieHne U O0BSICHEHHE OTBITOB 110
HaOJIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH
1 TBEPIBIX Tesl. OOBsICHEHNE COXpaHeHH 00bEMa
TBEPJBIX TEJ, TEKY4YECTH KUJIKOCTHU (B TOM UYHUCIIE,
pa3HULbI

B TEKYUY€CTH JIJIsl pa3HBIX KUJIKOCTEN),

JIaBIICHUS Ta3a.

[IpoBenenue onpITOB, AEMOHCTPUPYIOLINUX 3aBUCUMOCTh
JaBJICHUS BO3/yXa OT ero o0bEMa U HarpeBaHus Uiu
OXJIAKJICHMS, U UX O0BSICHEHHE HAa OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUYEHHUSI.

AHanM3 TPaKTUYECKUX CUTYAIUH, CBSI3aHHBIX

CO CBOMCTBAaMHM I'a30B, )KUIKOCTEU U TBEPIBIX TEN

1.2

TenuoBble poLEecchl

21

Temmneparypa. CBsi3b
TEMIIEpPaTypbl CO CKOPOCTHIO
TETUTOBOTO JIBHYKCHHS YaCTHII.
Buytpennss sueprus. Crioco6st

W3MEHEHUs BHYTPEHHEH YHEPTUN:

TEIUIONepeiaya U COBEPIICHHE
paboTsl. Bumsl
TETUIOTEePeIaun:

O0ocHOBaHME MTPABIIT U3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE Pa3IMYHBIX CITIOCOO0B U3MEPEHUS U IIIKAIT
TEMIIepaTyphbl.

Habmonenne u 00bsiCHEHHE ONBITOB, IEMOHCTPUPYIOIINX
M3MEHEHHE BHYTPCHHEH SHEPTHH TeJa B pe3yJIbTaTe
TETUTOTIepeIaur ¥ pabOThl BHEIITHUX CHIL.

HaOmronenne u 00bsCHEHNE ONBITOB,

00CyX/IeHUE MPAKTUYECKUX CUTYaIHH,

36




TEIUIONPOBOAHOCTb, KOHBEKLIUS,
u3nydenue. KonmuuectBo TEmoThl.
VY aenbHas TEMIOEMKOCTD
BemiecTna. TernaoooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHeHHE  TEIJIOBOTO
Oanmanca. IlmaBnenue wu
OTBEpJICBaHHE
KPUCTAITTUYECKUX BELIECTB.

VY nenbHas TEIoTa IJIaBJICHNUS.
[TapooGpa3zoBanue u
koHaeHcanus. cnapenue.
Kunienue. Y nenpHas

TEIUI0Ta napooOpa3zoBaHusl.
3aBUCUMOCTh TEMIEPATYPhI
KUIIEHUsI OT  aTMOC(EepHOro
JTaBJICHUSI.

Brnaxxnocts Bo3yxa. DHeprus
TOILJINBA.

VY nenbHas TemoTa

CrOpaHHusl.

[punHnuns! paboTs!

TerioBbIx aeurareneit KITJ]
TEIUIOBOTO JABUTATES.
TenoBble nBUTATENN U

JEMOHCTPHPYIOIINX PA3IMYHBIC BH]IBI TEILJIONIEPEIaUH:
TEIUIONPOBOAHOCTh, KOHBEKIIUIO, H3TyUCHHE.
HccnenoBanue sBICHUS TEIIOOOMEHA

P CMEIIMBAHUH XOJIOJHOM U ropsiyeil BObI.
HabroieHne ycTaHOBIICHUS TETUIOBOTO PAaBHOBECHS
MEXKy TOpAYEH U XOJIOAHOM BOJIOM.

Onpenenenue (M3MepeHNE) KOJTHMUECTBA

TEIUIOTHI, MOJIYYeHHOT'O BOAOM MPH TEIIO0OOMEHE C
HArpeThIM METALTHYCCKAM IIHITUHIPOM.

Ornpenenenue (M3MEPEHHE) YIASTHHON TETNIOEMKOCTH
BEIIECTBA.

Pemenwue 3a1a4, CBSI3aHHBIX C BBIYUCICHUEM KOJIMICCTBA
TEIUIOTHI U TETUIOEMKOCTH

IPU TEMI00OMEHE.

AHanu3 cUTyalui MpakTUYecKOro UCIOIb30BaHUS
TETUTOBBIX CBOMCTB BEIIECTB U MaTepUAIOB, HAIIpUMEP, B
HEJSIX YHEProcOepeKeHHsI: TeTIIOU30ISIHS,
sHEeprocOeperaroniie KphIiim,

TEPMOAKKYMYJISITOPHI U T. 1. Habmonenue

SIBIICHUN UCTIAPEHUSI M KOHCHCAITHH.

HccnenoBanue mpoliiecca ncnapeHust

Pa3IMYHBIX KUJIKOCTEH.

OObscHeHNe ABIEHUN HCTIapEHUS U
KOH/JICHCAllU! HAa OCHOBE aTOMHO-
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3allUTa OKpYyKaIoLen
Cpelbl.

3aKOH COXpaHEHUs U
IIpEeBpaILEHUs DHEPTUU B
TEIJIOBBIX IpoLeccax

MOJICKYJISIPHOTO YYCHHUSI.
Habmronenue n 00bsicHeHUE TIporiecca KATICHHsI, B TOM
YHCJIE 3aBUCUMOCTH TEMIIEPATyPhI KUIIEHUA OT
JaBIICHHUSL.

Ornpenenenue (M3MEPEHHE ) OTHOCUTEIHHOM BIIAXKHOCTH
BO3/yXa.

HaGmronenue nporecca riaBieHus

KPHUCTAJLTHYECKOTO BEIIECTBA, HAIPUMED, JIbJIA.
CpaBHeHUE MPOIIECCOB TUIABICHUS

KPUCTAUTUYECKUX TEJ M Pa3MATYCHUs PU

HarpeBaHuu aMOP(HBIX TeJ.

Omnpenenenne (M3MEPEHHUE) yACTbHON TEIIOTHI TIJIaBICHUS

JbJa.
OObscHeHue SBICHU MJIaBICHUS U KPUCTAJUTM3AIMH Ha
OCHOBE aTOMHO- MOJIEKYJISIPHOT'O YUEHHUSI.

Pemenue 3a1ay, cBA3aHHBIX C BBIYUCICHUEM KOJIMYECTBA
TEIJIOTHI B ITpoOIIECcCax

TEIUIONEepE1auy IIPU IIABICHUU U

KPUCTAJTU3AIIMU, UCTIAPEHUU U KOHJEHCAIIMU. AHAIN3
CUTYyalHi MPAKTUYECKOTO0 TPUMEHEHUS SABJICHUN
IIJIABJICHUS M KPUCTAJUIM3ALUU, HAIPUMED, NIOTyUYECHHUE
CBEPXYHUCTHIX

MaTepuaioB, CoJeBas Tpeiika U Ip. AHaIN3

paboThl u O0BICHEHHE TPUHITUTIA TCHCTBUS

TEIUIOBOTO JIBUTATES.

Brrancnenne koamduecTBa TCIIIIOTHI,
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BBIJICJISIFOLIETOCS PU CTOPAHUU Pa3TUYHBIX BUOB
torummBa, ¥ K111 aeurarens.

OO0cyx1eHne SKOJIOTUUECKUX MOCTIEACTBUN
WCIIOb30BaHUS IBUTATEICH BHYTPEHHETO
CrOpaHusl, TEIUIOBBIX U THIPOICKTPOCTAHIIUN

Hroro no pazneny

28

Pa3zjnen 2. diaekTpuyeckue H MATHUTHBIE sIBJICHUSI

2.1

DJeKTpUIECKUe 3apsi/Ibl.

3ap$I)KeHHBIe TCJIa U UX
B3aHUMO/ICHCTBUS

7

DnekTpu3anus Tel.

JIBa pojia 2JIeKTPUUECKUX
3apsan0B. Bzaumopeiicteue
3apsKEHHBIX TEJ.

3akon Kynona (3aBUCUMOCTb CHJTBI
B3aUMOJICVCTBHUS
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3apsII0B U
PacCTOSIHUS MEXTY TEJIaMu).
DNEKTPUYECKOE MOJIE.
Hampsok€HHOCTB
ANEKTPUYECKOTO TOJISL.
[IpuHnumn cynepno3suuuu
BJIEKTPUYECKUX TTOJIEH

(Ha KaYECTBEHHOM YPOBHE).
Hocurenu snektpuueckux
3apsaa0B. DJIEMEHTapHBIN
JIEKTPUIECKUN 3apsI.
Ctpoenue aroma.
[IpoBoaHUKY 1

HaGronenre v mpoBeIeHHE OTBITOB

10 3JICKTPU3ALIMH TEJI IPU COMPUKOCHOBEHUHU U
WHIYKLHEH.

HaGmronenue u 00bsICHEHHE B3aUMOAEHCTBUS
OJHOUMEHHO U PA3HOMMEHHO 3apsIKEHHBIX TEI.
OObscHeHUe TPUHIINIIA ISHCTBUS AIEKTPOCKOTIA.
OObsicHEeHUE SBICHUH JEKTpU3aIUU ITPU
COTIPUKOCHOBEHUH TEJ U MHIYKIIUEH C
HCIIOIB30BAHUEM 3HAHUM O HOCUTEIISX
AJIEKTPUUYECKUX 3apsIOB B BEIIECTRE.
PacnioznaBanue u 00bsCHEHUE IBJICHUM 3JEKTpU3aLUH B
MOBCEIHEBHOM )13HU. Habmomenne u o0bsicCHEeHHE
OMBITOB, WIUTFOCTPUPYIOLIUX 3aKOH COXPAaHEHUS
3JIEKTPUYECKOTO 3apA/ia.

Habmroienre onpITOB 0 MOACTUPOBAHUIO CUTIOBBIX
JUHUHN AJIEKTPUYECKOTO MOJIS.

HccnenoBanue nelcTBUS JIEKTPUUECKOTO MOJIS HA
MIPOBOJTHUKH U JTUDJICKTPUKH
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JTUDJICKTPUKH. 3aKOH
COXpaHEHUs PJIEKTPUUECKOTO
3apsiaa

2.2

[TocTostHHBIM
JIIEKTPUYECKUI TOK

20

DNEeKTPUYECKHM TOK.
VYcnoBus cyliecTBOBaHUs
3JEKTPUUYECKOTO TOKA.
HcTouHMKH NOCTOSITHHOTO
Toka. JlelcTBus
AJIEKTPUIECKOTO TOKA
(TenyoBoe, XMMUYECKOE,
MarHiTHOE).
DIEKTPUYECKHI TOK B
KUJKOCTSX U Ta3ax.
DneKTpruYecKast 1erb.
Cuia Toka. DJIeKTpUUecKoe
HarpsHKeHUe.

COHpOTI/IBHeHI/Ie MMPOBOAHUKA.

Y nenbHo€e CONPOTUBIICHHUE
BelecTBa. 3akoH OMa it
y4acTKa LEMu.
ITocnenoBarensHOE 1
napajuiesibHOe COeIMHEHNE
MIPOBOJIHUKOB.

Pa6ota u moutHOCTH
AJIEKTPUYECKOT0 TOKA. 3aKOH
Jlxoyns—JIeHna.
DNEKTpUYECKUE LIETTH U

HaGuroieHne pa3nyHbIX BUIOB ACHCTBUS
AJIEKTPUYECKOTO TOKA M OOHAPYKEHUE ITUX BUIOB
JICHCTBUS B MIOBCETHECBHOM KU3HU.

HaGronenre BO3SHUKHOBEHUS Ta30BOTO pa3psia U
3JIEKTPUYECKOTO TOKA B KUJIKOCTH

COopKa 1 UCTIBITAHKE DIICKTPHIECCKOM MU TTOCTOSTHHOTO
TOKa.

H3mepenue cuibl Toka amriepMmerpoM. M3mepenne
BJIEKTPUYECKOTO HAIIPSYKEHUS BOJIbTMETPOM.
[IpoBeaeHue M 0OBICHEHNUE OTIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD JJIEKTPUUECKOTO
CONIPOTUBIICHMS IPOBOJHUKA OT €ro JUIMHBI, ILIOIa 1
IIOIIEPEYHOT O CEYEHUS U MaTepHUaa.

HccnenoBanue 3aBUCUMMOCTH CUIIBI TOKA, TPOTEKAOLIETO
yepes pe3ucTop,

OT COMPOTHUBIICHUS PE3UCTOPA U HAITPSKEHUS Ha
pe3ucTope.

[IpoBepka npaBuiia Cl0KeHUsS HAIIPSHKEHUN TTPU
MOCIIEA0BATEIIBHOM COCIMHEHNUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuia 1J1sl CUIIBI TOKA

IIpY NIapaJUIEIbBHOM COEIMHEHUU PE3UCTOPOB.
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OTpeOuTENN
JIEKTPUUYECKON SHEPTUHU B
obITy. KopoTkoe 3aMbikanue

AHanu3 CUTyaluii mociie0BaTeILHOTO U

napasuieIbHOTO COEAMHEHUS IPOBOJHUKOB B

JIOMAIIIHUX 3JIEKTPUUECKUX CETSIX.

Pemenue 3aau ¢ ucnonap3oBanueM 3akoHa Oma u
(dhopmMy pacuéra 3EKTPUUECKOTr0 CONMMPOTUBIICHUS MPU
MOCIIeI0BATEILHOM U MapajieIbHOM COeTMHEHUN
POBO/IHUKOB.

Omnpenenenue paboOThI AJIEKTPUUECKOTO TOKA,
IPOTEKAIOLLET0 YePE3 PE3UCTOP.

Omnpenenenrne MOIHOCTH 3JIEKTPUUECKOI0 TOKa,
BBIJICJISIEMO Ha PE3UCTOpE.

HccnenoBanune 3aBUCMMOCTH CHIIBI TOKA YEpeE3 JTaMIIOUKY
oT HanpsbkeHus Ha Hel. Onpenenenue KIIJ[ narpeBarens.
HccnenoBanue npeoOpa3zoBaHus SHEPTUU [TPU

oABEME Ipy3a JEKTPOIBUTATEIIEM.

OObsicHeHHe yCTPOWCTBA U IPUHIIUTIA I1eUCTBUS
JOMAITHUX AJIEKTpOHArpeBaTeNbHBIX TPUOOPOB.
OObscHeHrEe TPUYUH KOPOTKOTO 3aMBIKAHUSI U TIPUHIINTIA
JIeHCTBUS TUTABKUX MTpeioXpanuTenel. Pemenue 3amay ¢
HCIIOJIb30BAaHNEM 3aKOHA

xoyna—Jlenna

2.3

MarauTHEBIE SIBIICHUS

ITocTosTHHEIE MarHMUTHI.
Bzaumoneiicteue
MOCTOSSHHBIX MAarHUTOB.
MarauTHoOe moe.
MaruuTHoe 1oJjie 3eMin

HccnenoBanne MarHuTHOTO B3aUMO/ICHCTBUS MOCTOSHHBIX
Mar"HuToB.

N3y4yeHne MarHuTHOTO MOJISl TOCTOSTHHBIX MAarHUTOB TIPU
X 00BEAMHEHUU U Pa3ACICHUH.

HccnenoBanne MarHUTHOT'O B3aUMOACUCTBHUS
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M €ro 3HAYCHUE JIJIs »KU3HU Ha
3emie. OnbIT Dpcrena.
MarsuTHoOe I0JIe
AJIEKTPUYECKOTO TOKA.
[IpumeHeHre PIeKTPOMarHiTOB

B TexHHKe. JIelicTBE MarHUTHOI'O
IIOJIS

Ha MPOBOJHUK C TOKOM.
DJIEKTpOABUTATEIb TIOCTOSHHOTO
TOKA.

Hcnonp3oBanue
3JIEKTPOIBUTATENEH

B TEXHHUYECKUX YCTPOWCTBAX U Ha
TpaHCIIOpTe

ITOCTOSTHHBIX MarHUTOB.
M3ydyeHnne MarHuTHOTO TMOJIsl TOCTOSTHHBIX MAarHUTOB MIPU
X 00beTMHEHNH U pa3zieicHuu. [IpoBeneHrne onbIToB 1Mo
BHU3yaJIu3alliu MOJsl TOCTOSIHHBIX MarHUTOB.

N3ydeHnue saBiaeHrs HaMarHMYMBaHUSI BEILIECTBA.
HccnenoBanue nelcTBUA SJIEKTPUUECKOTO TOKA HA
MarHUTHYIO CTPEJIKY.

[IpoBeaeHue onbITOB, JEMOHCTPUPYIOIINX 3aBUCUMOCTh
CHJIBI B3aUMOJICHCTBUS KATYIIKH

C TOKOM M MarHuTa OT CHJIbl U HAIIPABJICHUS TOKA B
KaTyIIKe.

AHanu3 CUTyalui IPAKTUYECKOTO TPUMEHEHHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
yCTPOMCTBAX, MPOMBIIIEHHOCTH, MEAUIIUHE).
N3yueHue nelcTBUS MArHUTHOTO MOJIS HA

IIPOBOJHUK C TOKOM.

N3yueHne  NEHCTBHS  DJIEKTPOABUIATEIIS.
W3smepenne  KIIJI  anexTpoaBurareabHoOu
YCTaHOBKH.

Pacnio3naBanue v aHaJIU3 pa3IMYHBIX TPUMEHEHUN
3JEKTPOJIBUTaTesei

(TpancmopT, OBITOBBIC YCTPOWCTBA U JI.)

2.4

3JI€KTp0MaFHI/ITHa}I
HWHAYKOUSA

OneiTel Dapanes. SABnenue
3NIEKTPOMArHUTHON UHIYKIUH.
[IpaBuio Jlenna.
DJIEKTpOTreHepaTop.

OnbITEI IO HUCCICOIOBAHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ
WHAYKIOUHA: UCCIICAOBAHNEC W3MCHCHHUN 3HAUCHUS U
HaImpaBJICHUA

WHAYKOUOHHOI'O TOKa
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CrniocoObl nosty4eHus

ANEKTPUYECKOUN SHEPTUH.

DNEKTPOCTaHIIUU

Ha BO300OHOBIIEMBIX

HMCTOYHUKAX YHEPTHH
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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9 KJIACC

No
/n

HaunmenoBanue

pa3lIesioB U TeM
yueOHOro npeaMeTa

Komnuectso
4acoB

IIporpammHoOe conepkanue

OCHOBHBIE BUBI ACATCIbHOCTH 06yan01uI/1xc;1

Pa3zgen 1. Mexannuyeckue siBJICHHU

11

Mexanunueckoe
JIIBUKEHUE U CIIOCOOBI €ro
ONUCAHUS

10

MexaHnuecKoe IBUKEHUE.
MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCHUTENBHOCTD
MEXaHUYECKOTO ABM)KECHHUSL.
PaBromepHOE
IIPSIMOJINHENHOE ABHKEHUE.
HepaBromepnoe
MIPSIMOJIMHENHOE IBUKEHUE.
CpenHsisi © MTHOBEHHAs
CKOpPOCTb TeJla IpHU
HEPABHOMEPHOM JBUKCHHH.
Yckopenue.
PaBHOyCKOpEHHOE
MIPSIMOJIMHENHOE IBU)KECHHUE.
CBobosHOe najieHue.
Onbrtel [Manunes.
PaBHOMEpHOE NBHKEHNKE TTO
OKPYKHOCTH.

[lepuon u yactoTta oOpaleHusl.

Jlunennas u
YTJIOBasi CKOPOCTH.

AHanu3 1 00CyXIeHHEe Pa3TUYHbIX IPUMEPOB
MEXAaHHUYCCKOTI'O ABUXCHUSI.

OO6cyxIeHne rpaHull IPUMEHUMOCTH MOJICITH
«MaTepualibHasi TOUKa.

Omnncanne MEXaHUYECKOT0 ABHUKCHUS PA3JIMYHBIMU
criocobamu (ypaBHEeHHE, Ta0IUIIa, TpaduK).

AHaN3 )XU3HEHHBIX CHTyaHI/Iﬁ, B KOTOPBIX MTPOABIACTCA
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JIBUYKECHUSI.
Habmo1eHne MeXaHn4IeCcKOTo ABMKCHHUS TeJla
OTHOCHUTEIIEHO Pa3HBIX TEJ OTCUETA.

CpaBHeHHE IMyTeil U TPAaCKTOPHil IBMXKEHUS OJJTHOTO U
TOTO € TeJIa OTHOCUTENLHO Pa3HBIX TeNl OTCUETA.
Ananu3 tekcrta ["anumnest 00 OTHOCUTEIHLHOCTH JABIKEHUS;
BBITIOJTHCHUEC 3aHaHI/II\/JI I10 TCKCTY

(CMBICIIOBOE UTEHHE).

Omnpenenenue CpeiHel CKOPOCTH CKOJIbKEHUS OpycKa
WM JIBUYKCHUS [IIAPUKA 110 HAKIIOHHON TUIOCKOCTH.
Amnanuz u 00CyXKIeHHE CITIOCOOO0B
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LleHTpocTpeMHUTEIBHOE YCKOPEHHE

IpUOIMKEHHOTO ONIPEIETIEHUSI MTHOBEHHOM CKOPOCTH.
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBUKEHUS
(mrapuka B )KUAKOCTH, MOJEIHU IIEKTPUIECKOTO
aBTOMOOWJIS U T. 11.).

Omnpenenenue NyTu, NPORIECHHOTO 3a JaHHBIH
MIPOMEXKYTOK BPEMEHHU, U CKOPOCTH Tea

1o rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOT'O JIBHKEHUS]
OT BPEMEHH.

OO6cyxeHre BO3MOKHBIX TPHHIIUIIOB JICHCTBUS
MPUOOPOB, U3MEPSIOITUX CKOPOCTH (CITHIOMETPORB).
BrrurcneHue myTi 1 CKOPOCTH TIPU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBMKCHHH TEJA.

Omnpenenenre NPORACHHOTO yTH U YCKOPEHHUS
JBUKEHHS TeJa 1Mo TpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO ABM)KEHUS TEJa OT
BpPEMEHH.

IIposepka cunome3vl. eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauaNbHOU CKOPOCMU NYMU OMHOCAMCS KAK P50
HEeUEémHuIX yucei, mo

coomeemcmeayloujue nPoMeNCymKu 6pemeHu
O0OUHAKOBWI.
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Ornpenenenue yCKOpeHUs Tela Mpu
PaBHOYCKOPEHHOM JIBUYKEHUH T10

HAKJIOHHOM TTIOCKOCTH.

W3mepenue nepuo/ia ¥ 4acTOTHI OOpaIIeHus Teja mo
OKPYHOCTH.

OmnpeeneHne CKOPOCTH PABHOMEPHOT'O IBHXKCHHS TeJla
10 OKPY>KHOCTH.

Pemenwe 3a1a4 Ha omnpe/ielieHne KUHEMATHICCKIX
XapaKTePUCTUK

MEXaHUYECKOTO JBM)KCHUS Pa3IMYHBIX BUIOB.
Pacrnio3HaBanue u npuOIMKEHHOE ONMCAHKE
pa3InYHBIX BUIOB MEXaHHUUYECKOTO JBM)KCHUS B
MPUPOJIC U TEXHUKE (HA TPUMEPax CBOOOTHO
NaIAlONINX TEJ, TBUKCHUS JKUBOTHBIX,

HeOeCHBIX TCJI, TPAHCHIOPTHBIX CPEACTB U )Ip)

1.2

BsanmoneiicTBue Ten

20

IIepBbii  3akoH HbroToHa.
Bropoi1 3akoH HrroToHAa.
Tpernii 3akoH  HbroToHa.
[TpuHmn CYNEpHO3ULINH
CHIL

Cuna ynpyrocrtu. 3akoH ['yka.

Cuna TPCHUA: CUJIa TPCHUA

CKOJIBKCHUA, CUJIa TPCHUA ITOKOA,

JpyTUe BUABI TPEHUSL.
Cuna TSKEeCTH U 3aKOH
BCEMHUPHOTO TATOTEHMSI.

HaGnronenue u 006CyXeHuE ONBITOB

C IBMKCHHEM Tella PU YMEHBIICHUN BIUSHUS IPYTHX
TCII, HperITCTBYIOHII/IX JABHUXKCHUIO.

AHaJ'II/IS TEKCTa FaJ'H/IJ'Iefl C OITMCAHHUECM MBICJICHHOI'O
AKCIIEPUMEHTa, 00OCHOBBIBAIOIIETO 3aKOH HHEPIUH;
BBHITIOJTHEHHE 33JJaHHH 1O TEKCTY (CMBICTIOBOE YTEHHE).
OOcyxneHne  BO3MOXXHOCTH  BBITIOJTHEHUS
3aKOHa WHEPIUH B Pa3jMYHBIX CHCTEMax
OTCYETA.

HaGmronenune n 06cyx)aeHne MEXaHMIEeCKUX
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YckopeHnue cBOOOIHOTO TAICHHS.
JIBrOKeHue IIaHeT BOKPYT
Counnna. [lepBas kocMuueckas
CKOPOCTb.

HeBecoMocTs 1 eperpysKu.

PaBHOBeCHE MaTepUaIbHOM TOUKH.

AOGCOIFOTHO TBEPI0E TEIIO.
PaBHOBecue TBEpAOTO TENa C
3aKpEIUIEHHOW OChIO BPAILICHMUSI.
MOMEHT CHUJIbI.

LenTp TsxecTn

SIBIIGHUH, IPOUCXOJIALINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM

1 YCKOPEHHOM JIB)KEHUH OTHOCUTENFHO KaOnuHeTa
(bu3uKH.

JlelicTBUS C BEKTOPAMHU CHJI: BBIIIOJIHEHUE 3aaHUI 10
CJIO’KEHUIO ¥ BBIUUTAHUIO BEKTOPOB.

Habirotenne u/vim npoBeIeHUE OBITOB,
JIEMOHCTPHUPYIOIIKUX 3aBUCUMOCTH YCKOPEHHUSI TeJla OT
MIPUJIOKEHHOM K HEMY CHJIBI M MacChl TeJa.

AHnanu3 1 00bsICHEHHE SIBIICHUI

C UCIIOJIb30BaHUEM BTOpOro 3akoHa HeioroHa. Pemenue
3a/1a4 ¢ UCIOJIb30BaHUEM BTOPOro 3akoHa HeroToHa 1
MIpaBUJIa CIOKEHUS CHUIIL.

Omnpenenenue KECTKOCTU MPY>KUHBL

AHanu3 cuTyaluii, B KOTOPBIX HAOMIOJAI0TCS yIIPyTHE
nedopMaiuu, U ux 00ObsICHEHNE

C UCMONIb30BaHKEM 3akoHa [ 'yka.

Pemenue 3aga4 ¢ ncnosib3oBanueM 3akoHa ['yka.
UccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUSI CKOJIbKEHUS
OT CHJIBI HOpMaNbHOTO JaBieHus. OOCyKaeHue
PEe3yIBTATOB UCCIICIOBAHMUS.

Omnpenenenre kodhUIMEHTa TPEHUS CKOIBKEHUSI.
W3mepeHue cuiibl TPEHUS TTOKOSL.
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Pemenwe 3a1a4 ¢ UCMOIb30BaHUEM (POPMYJITBI JISI
CHUJIbI TPEHUS CKOJIbKEHUSI.

AHanu3 JBUKEHUS TeJl TOJIBKO MO 1€HCTBUEM CHIIbI
TSOHKECTH — CBOOOTHOTO TIa/ICHUSI.

OO0bscHEeHnE HE3aBUCHUMOCTH YCKOPEHHSI CBOOOTHOTO
MaJeHusl OT Macchl Tena.

OueHka BEIWYMHBI CUJIBI  TATOTEHUS,
JIeHCTBYIOIIEN MEXy IBYMs TesaMu (Ui

Pa3HbBIX Macc).

AHanu3 ABUKeHUs HEOECHBIX TeJT MO/

JIECTBUEM CHUJIbI TSTOTEHUS

(c KCTIONTb30BaHUEM JTOTIOTHUTEIBHBIX HCTOYHUKOB
uH(popmManun).

Perenue 3a1a4 ¢ uCnosib30BaHUEM 3aKOHA BCEMUPHOTO
TATOTEHUS U POPMYIIBI

JUISL pacuéTra CUJIbI TSHKECTU. AHAIU3

OPUTMHAILHOTO TEKCTA,

OMUCHIBAIOLIETO MPOSIBJICHUS 3aKOHA BCEMUPHOTO
TATOTEHUS; BBIMOJHEHUE 3a/IaHUM 110 TEKCTY
(CMBICIIOBOE YTEHHE).

Habmroienue u 00CyKIeHHE OIBITOB

110 U3MEHEHUIO Beca TeJia MPU YCKOPEHHOM JIBUYKEHUH.
AHanu3 ycioBHil BOSHUKHOBEHHUSI HEBECOMOCTH U
MepPETrpy3KH.

Pemenue 3a7a4 Ha onpe/iesieHue Beca Tea

B PA3JIMYHbBIX YCIOBUSIX.
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AHanu3 cui, AEUCTBYIOLINX HA TEJIO0, OKOSILEecs Ha
orope.
Omnpenenenne HEHTpa TSHKECTU Pa3InYHbIX TEJ

13.

3aKOoHBI COXpaHCHUA

10

Nmmnynsc Tena. I3MeHeHue
nMItyabsca. IMmmyibsc cuisl.
3aKOH COXpaHECHMsI UMITYJIbCA.
PeakTuBHOE ABUKEHME.
Mexanunueckas pabora 1
MolHocTh. PaboTa cui tsxecty,
YIPYTOCTH,

TpeHusl. CBs3b SHEPTUU U
pabotsl. [loTeHnmansHast
9HEprus Tela, MOJHATOrO Haj
ITOBEPXHOCTBHIO 36 MIJIU.
ITorenumansHas sHEpIUs
CKaTOU IPYKHUHBI.
Kunernueckas sneprus. Teopema
0 KMHETUYECKOM dHEPIuu. 3aKOH
COXpAaHEHUS MEXAHUYECKOU
SHEPIUU

Habmoienue u 00Cy X I€HHUE OIBITOB,
JIEMOHCTPUPYIOLIUX IIepeIady UMITyJIbCca

IIPU B3aUMOJECHCTBUH TeJl, 3aKOH COXPAHEHUS UMITYJIbCA
npu aOCOJIIOTHO YIIPYTOM M HEYTIPYT'OM B3aUMOJICHCTBUU
Ted.

AHanu3 cuTyaluii B OKpyKarolen >kM3Hu ¢
HCIIOJIb30BAHUEM 3aKOHA COXPAHEHUSI UMITYJIbCA.
Pacno3naBaHue sIBIIEHHS p€aKTUBHOI'O IBUYKEHUS B
IIPUPOJIE U TEXHUKE.

IIpuMeHeHne 3aK0Ha COXpaHEHUST UMITYJIbCa JUIs
pacuéra pe3yJabTaToOB B3aUMOICUCTBUS Te (Ha
IIpUMepax HEyIpyroro B3auMOJICUCTBHS, YIIPYTOIro
LEHTPAJIbHOI'O B3aMMOIEUCTBH JBYX OJUHAKOBBIX TEI,
OJIHO U3 KOTOPBIX HETIOJIBMKHO).

Pemenue 3a7a4 ¢ UCIOJIB30BaHUEM 3aKOHA COXPAHEHUS
HMITYJIbCA.

Onpenenenne pabOThl CHIIBI YHOPYTOCTH IPH
oABbEME rpysa c UCIIOJIb30BaHUEM
HEMOJIBYKHOTO M TOJABM)KHOTO  OJIOKOB.
N3mepenre MOIHOCTH.

N3mepenne noTeHIMaIbHOW SHEPTUN YIIPYTO
ne(opMUpPOBaHHOMN NPY>KUHBI.
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N3mepenre KHHETUYECKOW S3HEPI Uy Tea 110
JUIMHE TOPMO3HOTO ITyTH.

OKCIIEpUMEHTAIBHOE CPAaBHEHUE U3MECHEHMUS
IIOTECHIMATIbHOW U KHHETUYECKOM SHEPIUil Tejla IIpH
JBUKCHHUH 110 HAKIIOHHOW IIJIOCKOCTH.
DKCIepUMEHTANIbHAS TPOBEPKA 3aKOHA
COXPAaHEHHs MEXaHUUYECKON SHEPTUHU IIPU
CBOOOJHOM NaJICHUU.

IIpuMmeHeHne 3aKOHA COXPAHEHHsI MEXaHUYECKON
SHEPIruu I pacyera

MOTEHIMAIbHON U KHHETUYECKOM SHEPruid Tena.
Pemenne 3ama4 ¢ MCNoOJIb30BaHUEM 3aKOHA
COXpaHEHHUs MEXaHUYECKON SHEPTUU

Hroro no pazneny
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Pasznea 2. MexaHnuecKue K0OJe0AHUS M BOJHDI

2.1

MexaHndeckue KojieOaHus

7

KonebarensHoe JBUKCHHUE.
OcHoBHbIE XapaKTepUCTUKU
KoJie0aHUi: TIepro/,

4acToTa, aMIUIUTYJa.
Marematuueckuil u
MPYKUHHBIA MaSTHUKH.
[IpeBpamenue saepruu

pH KoJiebaTeIbHOM

JIBYOKEHUH.

3aryxaromue KouebaHusl.

BBIHY)KI[GHHLIC KoJIeOaHMsI.

Pe3onanc

Haomronenue xonebannii mo JEHCTBUEM CHII TSHKECTH
Y yIPYTOoCTH U OOHApPYKEHHUE TOI00HBIX KOJIEOAHUN B

OKpYXKaroIleM MUpE.
AHanu3 KosebaHuil rpy3a Ha HUTH U Ha
npyxuHe. OnpeeneHyue 4acToThl

Kosie0aHuI MaTEMaTUYECKOT0 U MPYKUHHOTO MasiTHUKOB.

HabGnronenue 1 o0bsicCHEHHE SIBIICHHS pe30HaHCa.
HccnenoBanue 3aBUCHMOCTH IIEpUOJA
Kos1ie0aHuH MMO/IBEILIEHHOT0 K HUTH Ipy3a OT

JJIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH TeproIa Koebanuii rpysa,

IMOABCIICHHOI'O K JICHTEC, OT MAaCCEI I'py3a. Ha6J’IIOI[eHI/Ie u

00CYXKJ/ICHUE OIBITOB, JIEMOHCTPHPYIOIIUX 3aBUCUMOCTb
nepuoJia KojieOaHui MPYKMHHOTO MasiTHAUKA OT MacChl
rpy3a " )KECTKOCTU NPY>KUHBIL.

[lpuMeHeHHEe  MaTEeMaTUYEeCKOTO0 W MPYKHHHOTO
MasTHUKOB B KaueCTBE MOJEICH [UIi OIHMCaHUS
KOJICOAHUH B OKPYIKAIOIIEM MHPE.

Penrenue 3amad, CBS3aHHBIX C BBIYHCICHUEM HITU
OIICHKOM 4acTOTHI (epuoa) KoieOaHui

H3zmepenue yckopenusi c60600H020 nadeHus:

2.2

Mexannueckue BOJIHEL.
3ByK

Mexannueckue BojHEI. CBOMCTBA
MeXaHU4eCKHUX BOJIH. [IpogosibHbIE
U MOTIepEYHbIC BOJHBL. [[1nHa
BOJIHBI M CKOPOCTB €€
pacipoCTpaHEHusl.
MexaHn4eCcKue BOJTHBI B

TBEPIOM TeEIIE,

CeiiCMUUECKIE BOJHEI.

3ByK. ['pOMKOCTB 3ByKa M BbICOTA
ToHa. OTpakeHHe 3ByKa.
NudpasByk u ynpTpazByK

OO0Hapy>xeHure 1 aHaJIN3 BOJIHOBBIX SIBJICHUH B
OKPYXKaroIIeM MHUpe.

Habmtoienue pacrpoctpaHeHus IPOAOIbHBIX U
MOTIEPEYHbIX BOJIH (HA MOJIENIN) U
OoOHapyKeHUE aHAIOTUYHBIX BUIOB BOJIH B
npupoe (3ByK, BOJIHBI HA BOJIE).

Brrurcnenue JIMHbBI BOJHBI M CKOPOCTH
pacmipocTpaHeHHS 3BYKOBBIX BOJIH.
DKCIepUMEHTAILHOE ONPEIEICHNE TPAHUI] YaCTOThI
CIIBIIITUMBIX 3BYKOBBIX KOJICOAHMIA.
Ha6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacCTOTHI (B TOM YHCIJIE, C HCIIOJIb30BAHHEM
MY3bIKIBHBIX HHCTPYMEHTOB).

HaOmronenue u 00bsICHEHUE SIBIICHUS
aKyCTHUYECKOTO Pe30HaHCA.
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AHann3 OpUruHaJIbLHOTO TEKCTA, TOCBSILIEHHOTO
MCII0JIb30BAaHUIO 3BYKa (MJIU YJIbTPA3BYKa)

B TEXHUKE (3XOJIOKAIUSL, YIBTPA3BYK

B MEJIMLIMHE U JIp.); BBIIIOJIHEHNE 3aJaHU 110

TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazneny

15

Pa3nes 3. DjIeKTPOMarHuTHOE MOJ1€e U 3J1eKTPOMATHUTHBIE BOJIHBI

3.1 ONEeKTPOMAarHUTHOE 0JIE U 6 DNEeKTpOMarHuTHOE MOoJIe€. [TocTpoenue paccykaeHnH, 000CHOBBIBAIOIINX
AJIEKTPOMAarHUTHBIC BOJIHBI DNEeKTPOMAarHUTHHIE BOJIHBI. B3aUMOCBS3b JIEKTPUUECKOTr0 U MarHUTHOTO MOJEH.
CBoiicTBa AJIEKTPOMArHUTHBIX OKCepUMEHTAIbHOE N3y4YEHHUE CBOICTB
BOJIH. AIIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
[IIxana 31eKTpOMarHUTHBIX MIOMOIIIEI0 MOOMIIBHOTO Tene(hoHa).
BOJIH. Mcnonb3oBanue AHanM3 peHTTeHOBCKUX CHUMKOB YE€JIOBEUECKOTO
3JIEKTPOMArHUTHBIX BOJIH JIJIS OpraHusma.
COTOBOM CBS3H. AHau3 TEKCTOB, ONMUCHIBAIOIINX MPOSBICHUS
DneKTpoOMarHuTHas Ipupoaa AJEKTPOMATHUTHOTO U3JIyYEHHUsI B IPUPOJE: KUBbIE
cBeta. CKOpOCTb CBETA. OpraHU3Mbl, U3Ty4eHHsI HEOECHBIX TeJ (CMBICIOBOE
BousiHOBBIE CBOMICTBA CBETA YTEHUE).
PacniozHaBaHue 1 aHanu3 pa3IMYHbIX
MIPUMEHEHUN JIEKTPOMArHUTHHIX BOJIH B
TEXHHKE.
N3ydeHune BOJIHOBBIX CBOMCTB CBETA.
Pemenwne 3aa4 ¢ ucnonb3oBaHueM GOpMYIT IS
CKOPOCTH AJIEKTPOMATHUTHBIX BOJIH, JTTUHBI
BOJIHBI M YaCTOTHI CBETA
HWroro no pazneny 6
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Pa3znea 4. CBeToBEBIC IBJICHHSA

41

3aKOHbBI
pacIpoCTpaHCHHS CBETA

JlydeBast Mmoziesb CBETA.
Hcrounuku cBera.
IIpsimonuHenHoe
pacnpocTpaHEHHUE CBETA.
3armenus ConnHua u JIyHBI.
OTtpaxenue ceta. [1nockoe

3epKayio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cera. 3aKoH
npenomiieHus ceera. [loaHoe
BHYTpPEHHEE OTPaKCHUE

cBerta. Mcrosb30BaHue MOJTHOTO
BHYTPCHHET'O OTPAXKCHHUS B
ONITHYECKUX CBETOBOAX

HabmtoieHue onbITOB, AEMOHCTPUPYIOIINX SIBJICHUE
MPSMOJIMHEHHOTO PACTIPOCTPAHEHHS CBETA
(BO3HUKHOBEHUE TCHU U TOJYTCHH),

Y UX UHTEPIIPETALUS C UCTIOIH30BAHUEM ITOHSTHS
CBETOBOTO JyyYa.

OObscHEeHUE U MOJEIUPOBAHKUE COJTHEUHOTO U JIYHHOTO
3aTMEHUH.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUS CBETOBOTO
Jy4a OT yIJia MaJeHHUs.

W3y4eHue cBOWCTB U300payKEHUS B INTIOCKOM 3epKaJe.
HaOnronenue u 00bsICHEHHUE OIBITOB

10 TIOJTYYEHUIO H300paKEHUH B BOTHYTOM H BBITTYKJIOM
3epkanax. HaGmonenue u

00BsICHEHHUE OMBITOB IO MIPETIOMIICHHUIO CBETa Ha
TPaHUIE PA3INIHBIX CPEJI, B TOM YHCIIC OITBITOB C
MOJIHBIM BHYTPEHHUM OTPAKEHHUEM.

HccnenoBanue 3aBUCUMOCTH yTJia MPEIOMICHUS OT
yTiia aJeHHs CBETOBOTO Jyda Ha TPAHMIIE «BO3LYX—
CTEKJION.

Pacrio3naBanue SBICHHUN OTPAKCHUS U TTPEITOMIICHUS
CBETa B IIOBCEIHEBHOMN XU3HNU. AHAIIN3 U O0BICHEHHE
SIBIICHUST ONITUIECKOTO MUPAXKa.

Pemenue 3a1a4 ¢ MCIOJI30BaHHEM 3aKOHOB
OTpaKEHHUSI U TIPETIOMIICHHSI CBETa
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4.2 JIvH3bI M ONITUYECKUE 6 JIunza. Xop jtyuyen B JIMH3E. [Tomrydenue n300pakxeHuid ¢ TOMOIIBIO COOMpAroIIeit
prOOpbI Onrtuueckas cucrema u pacceuBaroleil muH3. Onpenenenue GoKycHOTo
¢doroanmnapara, MUKPOCKONa U PacCTOSHUS U ONTUYECKON CHIIBI COOMparoIen
Teneckona. I'ma3 kak JIMH3bI. AHAJIU3 YCTPOMCTBA U MPUHITUIIA ICHCTBUS
ONTUYECKAs CUCTEMA. HEKOTOPBIX ONTHYECKUX MpuOOpoB: hoToanmnapara,
bimszopykocts u MHUKPOCKOIIA, TEJIECKOIA.
JAIbHO30PKOCTh W3ydyenne Mosienu ria3a Kak ONTHUYECKON
CUCTEMBI. AHAJIN3 SIBJICHUI OJIM30pYKOCTH U
JANbHO30PKOCTHU, IPUHIIUTIA IEUCTBUS
OYKOB
4.3 | Paznoxenue 6enoro 3 Pasnoskenue 6e10ro cBera Habmroienue pasznoxenus 6€10ro cBeTa B
CBCTa B CIIEKTP B criekTp. OnbiTel HetoTOHA. CIEKTD.
Co’KeHHe CIIeKTPaTbHBIX 1BeToB. | HAOMOICHIE 1 00BsICHCHHUE OIIBITOB
Jlucnepcns cBeta 0 TIONTyYeHUI0 0eJI0ro CBeTa MPH CIIOKEHUHU CBETa
Pa3HbIX I[BETOB.
[TpoBeneHme U OOBSICHEHHE OIBITOB
10 BOCIIPUATHUIO [IBETA MPEAMETOB MPHU UX
HaOII0/IEHUH Yepe3 IBETOBbIC PUIBTPHI (IIBETHHIE
OYKH)
Hroro no pazneny 15
Pa3nen 5. KBaHToBbBIE AIBJIeHUSA
5.1 | Ucnyckanue u 4 Omnerter Pesepdopna u O6cyxaenue e onbIToB Pesepdopaa mo

MNOTJIOMICHUE CBETA
aTOMOM

IJIaHEeTapHasi MOJEJIb aToMa.
Mopens aroma bopa.
Hcnyckanue U noriomeHue

HUCCICIOBAHUIO aTOMOB, BEIIBHXXCHHC
THUIIOTE3 O BO3MOXXHBIX PE3yJibTaTaX OIIBITOB
B 3aBUCUMOCTH OT MPCAIOJIaracMoro CTpoCHuA
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cBera aToMOM. KBaHTBI.
JIuneityaTbie CIEKTPHI

aTOMOB, ()OPMYJIUPOBAHUE BEIBOJIOB U3
PE3yJIbTaTOB OIBITOB.

OO6cyxaeHre MpOTUBOPEUYUH TUTAHETAPHON MOIETTH
aToMa M OCHOBaHM J1st runoressl bopa o
CTallMOHAPHBIX OpOUTAX HNeKTpoHOB. Habmronenue
CIUIOLIHBIX U TUHEHYATHIX CIEKTPOB U3ITyUCHUS
Pa3IMYHBIX BEIIECTB.

OOBsiCHEHHE TMHEHYATHIX CIICKTPOB U3ITyUCHHUS

5.2

CtpoeHune aToMHOTO
sapa

PannoaktuBHOCTH. Anlb(a-,
Oera- 1 raMMa-u3TyYCHHS.
CtpoeHue aTOMHOTO sipa.
HyxkiionHas Mozesib aToOMHOTO
siapa. 30ToIEL.
PannoakTuBHEIC
npespaienus. [lepuon
MoJjypacnaga aTOMHBIX sIIEp

OO6cy:xeHrne BO3MOXHBIX THIIOTE3 O MOJEISAX CTPOCHUS
anpa.

Omnpenenenue coctapa sijep Mo 3aJJaHHBIM MacCOBBIM U
3apsiA0BBIM YHUCIIaM U

T10 ITOJIOKEHUIO B IEPUOANYECKON CUCTEME DIIEMEHTOB.
AHanmui3 W3MEHEHMsI COCTaBa sflpa M €ro
MOJIOKEHUSI B NEPUOAUYECKON CHUCTEME IIPHU
O-paIMOAKTUBHOCTH.

HccnenoBanue TpeKOB (.-4aCTHI] I10 TOTOBBIM
doTtorpadusm.

OO6Hapy>xeHue 1 u3MepeHne paaualuoHHoro poHa ¢
MOMOUIBIO JO3UMETPA, OLIEHKA €r0 UHTEHCUBHOCTH.
AHann3 OMOJOTHYECKUX U3MEHEHUHN, TIPOUCXOISIIUX
MOJ] A€UCTBUEM PAJMOAKTUBHBIX U3ITYUEHHUM.
Hcnonbs3oBaHne paiiOaKTUBHBIX U3ITy4YEHHI

B MEIUITMHE
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5.3 | Slmepuble peakiyu 7 SnepHble peakuu. 3aKOHbBI Pemenue 3a1a4 ¢ HCIOJIB30BaHNEM 3aKOHOB
COXPAHEHUs 3apsA70BOr0 U COXPAaHEHHs MaCCOBBIX U 3apsAJ0BBIX YUCEI HA
MacCOBOI'0 YHMCEN. DHEPrUs CBA3HM | OIpeJesIeHHE Pe3yIbTaTOB AJEPHBIX PEaKIIHii;
aTOMHBIX s1ep. CBsA3b Macchl U aHaJIN3 BO3MOXXHOCTHU WJIM HEBO3MOKHOCTH
sHepruu. Peakuuu cuHTe3a u AIEPHON PEAKLIUH.
JCJIEHUs A7ep. OrneHKa SHEepruu CBsI3U sIep C UCIOJIb30BAHUEM
Hcrounnku sHeprun ConHua u (bopMyibl DUHINTEHHA.
3BE31. AnepHas OO0cy>xaeHne NepcreKTUB UCII0JIb30BaHMsl YIIPaBIIEMOTro
JHepreTuka. [lencreus TEPMOSIIEPHOTO CUHTE3A.
paaMOaKTUBHBIX U3JIy4€HUN Ha OO6cyxaeHne MPerMyIECTB U HKOJIOIHYECKUX
’KHBBIE OPTaHU3MbI po0JieM, CBSI3aHHBIX C SAEPHON SHEPIETUKOM

Hroro no pasgemy 17

IToBTOpHUTE/IBLHO-000011IaKOIINI MOAYJ/Ib

[ToBTOpEeHuE 1 9 Cucremaruzanus u Brinonnenue yueGHbIX 3a1aHUi, TpeOyrOIUX

000011eHnE
COJIepKaHus Kypca
¢dusnku 3a 7-9 KIaccel

0000111eHIE MTPEMETHOTO
COJIepKaHHUs U OIbITa
NESTEIbHOCTH, TPHOOPETEHHOTO
IpU M3YYEHUH BCEro Kypca
(U3UKM  OCHOBHOTO  OOIIETro
o0pa3zoBaHMsL.

[ToaroroBka Kk OCHOBHOMY
TOCY/IapCTBEHHOMY 9K3aMEHY
o gusuke

U1 00y4aromuxcs,

BBIOPABIIUX ATOT y4eOHBIN
npeaMeT

JIEMOHCTpALM KOMIIETEHTHOCTEHN, XapaKTEPU3YIOLINX
€CTECTBEHHOHAYUYHYI0 TPAMOTHOCTD:

— MPUMEHEHUS MOTYUYEHHBIX 3HAHUH IS

HAy4yHOT0 OOBsICHEHUS (PU3UUECKUX SIBJICHUN B
OKpY’KaoLIeH NPUpOJE,

B [TOBCE/IHEBHOM JKU3HU U BBISBICHUS (PU3NYECKUX OCHOB
psiza COBPEMEHHBIX TEXHOJIOTUH;

— NPUMEHEHUS OCBOEHHBIX

AKCIIEPUMEHTAIbHBIX YMEHUI

JUTSL UCCIIeIOBaHUS (PU3NYECKUX SBJICHUH, B TOM

YUCJIC IJIs1 ITPOBEPKHU TUIIOTE3
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Y BBISIBJIICHUS 3aKOHOMEPHOCTEH.

Penrenune pacu€THbIX 3a7a4, B TOM YHCIIC
MIPEIIOIATA0IINX UCIIOIh30BaHNE (PU3NICCKUX MOJICIICH
Y OCHOBaHHBIX Ha COJCPKaHUU PA3IMYHBIX Pa3/IeioB
Kypca (pU3HKH.

Brmonnenue u 3alluTa IrpymIioBbIX W
HHIUWBUAYAJIbHBIX ITIPOCKTOB, CBA3AaHHBIX C

coJiepsKaHueM Kypca QU3UKU

Hroro no pazneny 9
OBILIEE KOJIMYECTBO 102
YACOB I10 I[TIPOTPAMME

57



CIIOCOBbI ONEHKH JOCTU/KXEHUA YUHAIIUMUCA ITVTAHUPYEMBbIX
PE3YJIbTATOB

Cucrema oueHUBAHHA IVIAHUPYEMBIX Pe3yJIbTATOB HA YPOKaX (pu3nKH

OCHOBHBIMU HaINpaBJICHUSIMU U LEIIMH OLIEHOUYHOM JIeSITEIbHOCTH B COOTBETCTBUM € TPEOOBAHUAMU
Cranpmapra sSBISIOTCS OLIEHKa 00pa30BaTENbHBIX JOCTIKEHUH 00ydatonuxcs (C LUeIbI0 #moz2o6oi
OUEHKU).

Hmozosana ouyenka pe3yibmamoe OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON IMPOrpamMMbl
OCHOBHOI'O 00IIEro 0Opa3oBaHMs ONPEAENISIETCS IO PE3yIbTaTaM HPOMENCYMOUHOU U UNO020601
ammecmayuu 00y4arouuxcs.

Ilpomescymounan ammecmayua OCYIECTBISAETCS B XOAE COBMECTHOH OLIEHOYHOM
JeSITeIbHOCTH MIE1aroroB U 00yYaIOLIUXCs, T. €. SIBISETCS 6HYMPEHHEll OUEHKOI.

T'ocyoapcmeennas (umozoeasn) ammecmayus BbITYCKHUKOB OCYIIECTBIISETCS BHEIIHUMHU (110
OTHOILIEHMIO K 00pa30BaTEIbHOMY YUPEXKICHHUIO) OpraHaMH, T. €. SIBJISETCS 6HeulHell OUeHKOIL.

OCHOBHBIM OOBEKTOM, COAEPKATEIBHOM U KpUTEpHAIbHON 0a30if HMTOroBOH OLEHKH
MIOAITOTOBKU BBIIIYCKHUKOB Ha CTYNEHM OCHOBHOTO 00Iero oOpa3oBaHUSl B COOTBETCTBHM CO
CTPYKTYpOHl IUTaHUPYEMBIX pe3yJbTaToB IO  NpeaMery (M3KMKa BBICTYNAIOT IUIAHUPYEMEBIE
pe3yJIbTaThl, COCTABIISAIOLIUE COepxKaHUE OJI0KOB «BBIMYCKHUK HAYUUTCS».

Ha ypokax ¢u3uku ncnonb3yercsi cucreMa OLEHKH 00pa30BaTeNbHbIX JTOCTHKEHUHN yJaluxcs,
IIPOBOJIUTCSI KOMIUIEKCHBIM MOAXOJ K OLEHKE Pe3yslbTaTOB 0Opa3oBaHMs, I03BOJIAIOLIMNA BECTH
OLIEHKY JIOCTHXEHHUs1 00y4aroIUMUCS BCeX TPEX IPYyMIl pe3yJbTaToB 0Opa30BaHUS: JUYHOCHHDIX,
MemanpeomMemHuulX U NPeOMentHbIX.

OneHka JIMYHOCTHBIX Ppe3yJbTATOB TIpEACTaBisieT Cco00M  OLIEHKY  JIOCTH)KEHUS
00y4arolMMUCS B X0J1€ UX JIMYHOCTHOTO Pa3BUTUS IJIAHUPYEMBIX Pe3yJIbTaTOB, IPEJICTABICHHbBIX B
pasnene «JIMYHOCTHBIE yHHBEpcaldbHblE Y4yeOHbIE JEHUCTBUS» MporpaMmbl  (HOPMHUPOBAHUS
YHUBEPCAJIBHBIX YUYEOHBIX JEHCTBUI.

O0beKTOM OLEHKH JMYHOCTHBIX PE3yJIbTATOB CIYXXKHUT C(HOPMUPOBAHHOCTh YHUBEPCAIbHBIX
yueOHBIX JeHCTBHM, BKIIIOYAEMBIX B CJIEIYIOIIME TP OCHOBHBIX OJOKa:

1) chopMHPOBAHHOCTD OCHO8 SPANCOAHCKOU UOCHMUYHOCMU TAYHOCTH;
2) TOTOBHOCTH K MIEPEXOIY K CaM00Opa3068aHuio Ha OCHO8e YUeOHO-NO3HABAMENbHOU
Momuéayuu, B TOM 4HCII€ TOTOBHOCTb K 8b100pY HANpagieHus npoghuibHo20 00pazoeanus;

3) cOOPMUPOBAHHOCTD  COYUANLHLIX — KOMNemeHyull,  BKIIOYas  II€HHOCTHO-CMBICIIOBBIC
YCTAaHOBKM M MOpaJIbHbIE HOPMBI, OIBIT COLUUAIBHBIX M MEXKIMYHOCTHBIX OTHOLICHHH,
MIPaBOCO3HAHUE.

B cootBerctBuM ¢ TpeOoBaHusiMu CTaHgapra J0CTHKeHHE 00Yy4aloIMMMCH JHUYHOCTHBIX
pe3yJIbTATOB He BBIHOCHTCA HAa MTOrOBYK OLIEHKY, a SBJIIETCA IIPEIMETOM OLIEHKH
3G EKTUBHOCTH BOCIUTATEIHHO-00pa30BaTEIbHON JIEATENFHOCTH 00pa30BaTENILHOTO YUPEkKICHUS
U 0o0pa3oBaTEeNbHBIX CHUCTEM pa3HOro YypoBHsA. [loaToMy oleHKa 53THX pe3yJbTaToB
00pa3oBaTEeNbHON JIEATENIBHOCTH OCYIIECTBISIETCS B XOJI€ BHEIIHUX HEMEepCOHU(HUIIMPOBAHHBIX
MOHHUTOPHHIOBBIX HCCIIEOBAaHUN HA OCHOBE LIEHTPAIM30BaHHO pa3pab0TaHHOI'O HHCTPYMEHTAPHSI.

Onenka MeTanpeIMeTHBIX Ppe3yJabTATOB IIPEJICTaBIsCT COOOM OLIEHKY JTOCTHKEHUS
IUTAaHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MpOrpaMMsl.

dopMupOBaHUE METANpPEAMETHBIX pPE3yJbTaTOB oOecreynuBaeTcsi 3a CU€T OCHOBHBIX
KOMIIOHEHTOB 00pa30oBaTeIbHOIO Mpoliecca — y4eOHOro MmpeaMeTa.
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OLIGHKa AOCTHIKCHUA MCTANPCIMCTHBIX PCE3YJIbTATOB MPOBOAUTCA B XOAC CICAYIOHIUX
mnpoueayp € UCIoJIb30BaHUEM OLICHOYHOT'O HHCTPYMCHTAPUS:

OueHo4vHbIe MpoOUEaYPbI HHcTpyMeHTapHid
CrapToBas JuarHocTuKa CraproBast TecToBasi padoTa
Tekymiee oleHUBaHue [IpoMexyTOuHBIE U WTOTOBBIE TECTOBBIE
MeTanpeaAMETHON 00y4YEHHOCTH paboThI Ha MEXIIPEAMETHON OCHOBE,

HafpaBJICHHBIE Ha OICHKY C(OPMHUPOBAHHOCTH
[103HABATENbHbIX, perymsi-TUBHBIX u
KOMMYHUKATUBHBIX JIEUCTBUH TP  PELIECHUU
y4eOHO-T03HABATEIbHBIX u y4eOHo-
MPAKTUYECKUX 3a7lady, OCHOBaHHBIX Ha paboTe C

TEKCTOM
Habumronenue 3a BbINOJIHEHUEM Y4eOHo-TpakTHYeCKue 3a/1aHus,
Y4eOHO-TIPAKTHYECKUX 3aJaHUN HampaBjiIeHHbIE Ha (OPMHUPOBAHHE M OLECHKY
KOMMYHHKaTHUBHBIX, [103HABATEJIbHBIX,
perynsaTuBHbIX Y Y /]
Tekyiee oleHnBaHue Kputepuu onieHkH yueOHOT0 MCCIIEOBaHUS
BBINOJIHEHUS Y4EOHBIX U y4eOHOro IpoeKTa
UCCIICIOBAaHUN U Y4EOHBIX ITPOEKTOB
B paMKax MPOrpaMMbl
Htorosas oueHka Hrorosas TectoBasg pabora Ha
MeTanpeaMEeTHON 00y4YeHHOCTH MEXIIPEAMETHOU OCHOBE
3amuTa UTOrOBOrO Kpurepun onieHKH UTOroBOro
MHIVBUAYAIBHOIO IPOEKTA WHIWBUAYAJIBHOTO IIPOEKTA

OCHOBHOH MpOLENYpOH HTOTOBOM OLIEHKH JOCTHXKEHHUS METAlpeAMETHBIX pe3yJbTaToB
ABIIACTCS 3AUUMA UMO206020 UHOUEUOYATIbHOZ0 NPOEKMA.
Oco0eHHOCTH OLIEHKH UTOTOBOTO MHIMBUYaJIbHOTO MPOEKTA.

NuauBuayanbHbIA UTOTOBOM MPOEKT MpPECTaBiIsieT OO0 yueOHBIN MPOEKT, BBHIIOIHAEMBIN
oOydaroluMcsi B paMKax OJHOIO WJIM HECKOJbKUX Y4E€OHBIX TMpPEAMETOB C  LENbI0
IIPOJEMOHCTPUPOBATh CBOM JOCTHUXKEHHUS B CAMOCTOSITEIbHOM OCBOCHMM COAEPKAHMS U METOJIOB
n30paHHBIX oObOjacTeil 3HAHUM MM BHUJIOB JIEATETBHOCTH M CIIOCOOHOCTH MPOEKTHPOBATH U
OCYILECTBIIATh 11€€CO00Pa3HYI0 U Pe3yJIbTaTUBHYIO JEATENbHOCTh (yuyeOHO - IMO3HABaTEIbHYIO,
HCCIIEI0BATENbCKY10, KOHCTPYKTOPCKYIO, COLMATIbHYIO, Xy/105KECTBEHHO-TBOPUYECKYIO).

BrinonHenne WHAMBUAYAIbHOIO UTOTOBOTO MPOEKTA SBJIAETCS 005S3aTeIbHBIM ISl KaXk10TO
oOydJarorerocs.

Htorom paboThI 110 MPOEKTY SBISETCS €r0 3aujuma.

PesynbTatroM (IpOAYKTOM) HPOEKTHOM AESITETbHOCTH, KOTOPBIM BBIHOCHUTCS Ha 3alUTY,
MOJET OBITh:

a) nucemennan padoma (dcce, pedepar, aHAUTUTHYECKUE MaTEpPHAIBI, OTYETHl O
NPOBENEHHBIX UCCIIE0OBAHUSAX, CTEHOBBIM JJOKIaI U JIp.);

0) mexnuueckas meopueckas paboma (MaTepHaTbHBIH OOBEKT, MaKeT, HHOE
KOHCTPYKTOPCKOE U3/IeNIne, MyJIbTUMEIUUHBIN U TPOrpaMMHBIN MPOIYKT);

B) omuémHble mMamepuanvl O COUYUAILHOMY HPOEKmY, KOTOpble MOTYT BKJIIOYATh Kak
TEKCTBI, TaK U MYJIbTUMEIUUHBIC IPOTYKTHI.
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B cocmae mamepuanoe, xoropbie TOKHBI OBITH MOJTOTOBICHBI IO 3aBEPIICHUIO IPOCKTA JIIS
€ro 3allUThI, B 0053aTEIHHOM MOPSAIKE BKIIOUAIOTCS:

1) BEIHOCUMBIIl Ha 3aLUTy HPOOYKM RPOEKMHOU 0esmeabHOCHmU, IPEIACTABICHHBI B OIHOM
13 ONUCAHHBIX BhILIE (HOpM;

2) NOATOTOBJICHHAS 00YYAIOLINMCS KPAMKAs NOACHUMEIbHAA 3ANUCKA K npoekmy (00bEMOM
He 0oJiee 0IHOM MAaIIMHONKCHON CTPaHMIIbI) C YKa3aHUEM JUlsl BCeX IPOCKTOB:

a) UCXO/IHOTO 3aMbICiia, LI U Ha3HAYEHUS IIPOEKTa;

0) KpaTKOro ONKCaHUs X0/a BBIIIOJHEHUS IIPOEKTA U MOJIYYEHHBIX PE3YJIbTATOB;

B) CIIMCKA MCIIOJIb30BaHHBIX HCTOYHUKOB.

s KOHCTPYKTOPCKHMX MPOEKTOB B IIOSICHUTENIBHYIO 3aIllUCKYy, KPOME TOIO, BKIIIOYAETCS

ONMHMCaHNE OCOOCHHOCTEH KOHCTPYKTOPCKHX PEHICHHA, JJIsl COIMAIBHBIX MPOCKTOB — OIMCAHUE
addexroB/aPpdekra oT peanusanu MpoeKTa;
3) kpamkuit om3vié pyKoeoOumesns, COINCPKAIIUN KpPATKYI0 XapaKTePHUCTUKY pPabOThI

o0yJaro1erocs: B Xo/ie BBIIIOJIHEHUS IPOEKTa, B TOM YHCJIE:
a) MTHUITMATUBHOCTH U CAaMOCTOSTEIILHOCTH;
0) OTBETCTBEHHOCTH (BKJIOYasl JMHAMHUKY OTHOLIEHUS K BBIIIOJIHIEMON paboTe);
B) UCTIOJTHUTEIbCKON JTUCIIUTUTHHEI.

[Ipn Hamu4uu B BBITOJIHEHHOW PabOTE COOTBETCTBYIOIIMX OCHOBAaHUH B OT3BIBE MOXKET OBITh
TaK)Ke OTMEYCHA HOBM3HA TOJIXOJa W/WIH TOTYYCHHBIX PEIICHUH, aKTyaJbHOCTh M TPAKTHUYECKas
3HAYUMOCTD MOJIYYEHHBIX PE3YJIbTaTOB.

OO6mmMm TpeboBaHMEM KO BceM paboTaM SBISETCS HEOOXOAMMOCTh COONIOACHUS HOPM M
MpaBWJ IUTHUPOBAHUS, CCHUIOK HA pa3lMYHble UCTOYHHKU. B ciydae 3aMMcTBOBaHUSI TeKCTa
pa6oThl (maruara) 6e3 yka3aHus CCbUIOK HAa HICTOYHHK MPOEKT K 3aIUTE HE TOMyCKaeTCs.

3amuTa WHAMBUAYAIBHOIO UTOTOBOTO MPOEKTa OCYIIECTBISETCs B ydeOHOM mpoiiecce (Ha
YPOKE) WX Ha IIKOJIHHOW KOH(EPEHIINH.

[IIkonpHAs KOH(GEPEHIHS TNPEANOYTHTEIbHEE, TaK KAaK HWMEETCS BO3MOXXHOCThH ITyOJIUYHO
MPEJICTAaBUTh PE3yJIbTaThl pabOThI HaJ MPOCKTAMH W IPOJEMOHCTPHUPOBATH YPOBCHH OBJIAJICHUS
00yJaroIUMUCS OTICIBHBIMH 3JIEMCHTAMH MTPOSKTHOM JIeITeITHHOCTH.

OrieHka 3a BBIIOJIHEHHWE UTOTOBOTO MHIUBUAYAIBHOTO POEKTa PUKCUPYETCS B OIICHOYHOM
JUCTE, KOTOPBIM BKIIFOYAETCS B COOTBETCTBYIOIIUIN pa3aen MOpTHOIUO YISHUKA.
B uToroByto oleHKy MeTarpeaMeTHON 00y4eHHOCTH BKIIOYAOTCS Pe3yIbTaThl BHITOIHEHUS
UTOTOBOTO WHINBUAYATbHOTO MIPOEKTA.

PykoBoauTenem nmpoekTa MOXKET ObITh KaK MeJaror JaHHOTO 00pa3oBaTEILHOTO YUPEKICHUS,
TaK U COTPYJIHUK WHOM OpraHU3aIluu WM HHOTO 00pa30BaTENbHOTO YUPEKICHHS, B TOM YHCIe
BBICIILIETO.
NunuBuyanbHbIA UTOTOBBIM IPOEKT OLEHUBAETCA B COOTBETCTBUM C IPUHATBIMU KpUTEpUsAMu. B

OIIEHKE WHJIMBHUyaTbHOTO UTOTOBOTO IIPOEKTA BBIJICJIEHBI MSITh ACTIEKTOB:
1. Ouenka nH(MHOPMALIMOHHON COCTABIISIONICH MPOEKTA;
OLieHKa ucclieI0BaTeNbCKON JeATEIbHOCTH B MPOEKTE;

3. OrueHka MPUKIATHBIX PE3YIbTATOB IMPOEKTA;
4. OrmeHka HUPPOBBIX TEXHOJIOTHH B IPOEKTE;
5. Orenka 3anuThI TPOEKTA.

B coorBercTBMM ¢ OpPUHATOM CUCTEMOW  OIEHKM  BBIACIAIOTCA JBa  YPOBHS
c(hOPMUPOBAHHOCTH HABBIKOB TPOEKTHOW JEATEIBHOCTH: 0a308bili W no@bluleHHbll. | IaBHOE

OTJIMYHMEC BBIACICHHBIX ypOBHeﬁ COCTOUT B CTCIICHH CAMOCTOATCIBbHOCTH 06yqa101uer 0CA B XO0AC
BBIITOJIHCHHA IMPOCKTA, MO3TOMY BBIABIICHHUC U (I)I/IKCEILII/IH B XOJ€ 3alIuThl TOI'O, YTO 06yanOL[IPII>'ICH
CIIOCOOCH BBIMTOIHSATH CaMOCTOATCJIIbHO, 4 YTO — TOJIbBKO C IMOMOMIBIO PYKOBOJUTCIIA ITPOCKTA,
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SIBJISIFOTCS. OCHOBHOM 3aJ1a4ell OLIEHOYHOM JAEATEIbHOCTH.

[Ipy oOlLleHKE WHAMBHUIYAJbHOTO NIPOEKTA HCIIOJIb30BATHCA AHAAUMUYECKUN NOOX00 X
OIHMCAaHUIO PE3YJIbTATOB, COTJIACHO KOTOPOMY IO KaX/10MY M3 MPEAJIOKEHHBIX KPUTEPUEB BBOISATCS
KOJIMYECTBEHHBIE II0KA3aTeNM, XapaKTEPHU3YIOLIUE IIOJHOTY MPOSBICHUS HAaBBIKOB IPOEKTHOU
NeATEIbHOCTH. MakcuMasbHas OLEHKA 110 KaKJIOMY KPUTEPHUIO HE IPEBBIIIAET 3 6amnos. [Ipu
TaKOM IOAXO0J€ JTOCTH)KEHHE 0a30BOro YpoBHs (OTMETKA «yJIOBIETBOPUTENIbHO») COOTBETCTBYET
MOJIYYEHHUIO 10 OAHOMY Oasuty 3a Kaxablil u3 kpurepues (30 6amioB), a JOCTUKEHHUE MOBBIIIEHHBIX
ypoBHEl cooTBeTcTBYeT mnoiyueHuto 50-70 OamioB (orMerka «xopomio») wmwin 80-90 OGamios
(OTMETKa «OTIUYHON).

CooTBeTCTBHE NOTYYCHHBIX OAJJIOB OIIEHKH 32 MTOTOBBIN MPOEKT

«Otmuanao» - 80-90 6amion

«Xopormio» - 50-79 6amnos

«Y nosnetBopuTesbHO» - 30-49 GamioB

JIONOMHUTENBHBIM HMCTOYHUKOM JIaHHBIX O JOCTHXKEHMHM OTIEIbHBIX METalpPeAMETHBIX
PE3YJIBTATOB CIY>KaT PE3YJbTAThl BBHIIOTHEHHS MPOBEPOUHBIX padOT (KaK MpPaBUIIO, TEMATUYECKUX )
0 MpeaAMeTy (pU3HKAa.

B xome Tekyuiei, TeMaTUYECKOM, MPOMEKYTOUYHOM OLIEHKH OLIEHUBAETCS JTOCTH)KEHUE TaKUX
KOMMYHHUKATUBHBIX U PETYJIATUBHBIX JIEHCTBHM, KOTOPBIE TPYAHO WM HELEIECO00Pa3HO POBEPATH
B XOJIe CTaHJApTU3UPOBAHHOW WTOTOBOM MPOBEPOUYHON pabOThl, HANpUMEpP YpPOBEHb
c(hOpMUPOBAHHOCTH HABBIKOB COTPYIHUYECTBA WM CAMOOPTaHU3AIIIH.

OuneHka mnpeAMeTHbIX Pe3yJdbTATOB IMpEACTaBIsieT Cco00Ml  OLIEHKY  JIOCTHKEHUS
00y4aroIuMcs TUIaHUPYEMBIX Pe3yJIbTaTOB M0 MPeAMETY (U3UKa.

Cucrema OIICHKM NPEIMETHBIX pe3yJbTaTOB OCBOCHHS Y4YeOHOH mporpamMmbl € y4E€TOM
YPOBHEBOro mnoaxoaa, npuHstoro B Crangapre, mpeanosnaraet BblAeJdeHHe 0a30BOr0 YpPOBHA
AOCTHKEHHH KAaK TOYKH OTCYETA TPU TOCTPOSCHUU BCEM CHUCTEMBl OIICHKH W OpraHU3aIluf
MHIUBUAYAIbHON pabOThI ¢ 00Y4arOIIUMUCS.

Jis onvcanus TOCTHKEHU 00yYaroIMXcsl yCTaHABIMBAIOTCS CIIEAYIOIINE MSATh YPOBHEH.

ba3oBblii ypoBeHb A0CTHKEHHMII — ypOBEHb, KOTOPBIA JIEMOHCTPUPYET OCBOECHUE YUEOHBIX
NEHCTBUIM C OMOpPHOM CHUCTEeMOW 3HAaHUM B paMKax JAuana3oHa (Kpyra) BBIIEJIEHHBIX 3afad.
OBnanenue 0a30BbIM YpPOBHEM SIBISIETCA JOCTATOYHBIM JUISl TPOAOJDKEHUS OOydeHus Ha
Cleyrolel CTyleHn 00pa3oBaHus, HO He M0 MPOoQUILHOMY HampaBlieHuo. JloCTHKeHN0 0a30BOT0
YPOBHS COOTBETCTBYET OTMETKA «YyJIOBIETBOPUTEIHHOY (MU OTMETKA «3», OTMETKA «3aUTEHO»).

[TpeBbilieHre 6a30BOr0 YPOBHSI CBHJIETENIBCTBYET 00 YCBOSHHH ONOPHOM CHCTEMBbl 3HAHUM Ha
YpOBHE OCO3HAHHOTO MPOU3BOJIBHOTO OBJAJICHUs YUEOHBIMU JCUCTBUAMHU, a TAKKE O KPyroszope,
mUpoTe (UIM W30MPATENHHOCTH) HMHTEPECOB. TakyKe BBIICTSAIOTCS CIEIYIOIINE JIBa YPOBHS,
npeBblIaIue 6a30Bblii:

* NOBBIIIEHHBbIH YPOBEHb JIOCTHKEHUS IUIAHUPYEMBIX pE3YyJIbTaTOB, OILIEHKA «XOPOIIO»
(oT™MeTKa «4»);

* BBICOKHI YPOBEHb JIOCTH)XEHUS TUIAHUPYEMBIX PE3yJIbTaTOB, OLIEHKA «OTJIUYHO» (OTMETKa
«5»).

[TOBBIIEHHBI W BBICOKHM YPOBHHM JIOCTHXKEHHUS OTJIMYAIOTCS 1O TIOJHOTE OCBOCHUS
MJIAHUPYEMBIX PEe3yJIbTAaTOB, YPOBHIO OBJIAJICHUS] YYEOHBIMU JEUCTBUSMU U CHOPMHUPOBAHHOCTHIO
MHTEPECOB K JAHHOM MPEeAMETHOM 001acTu.

Jlnst onmucaHus TOATOTOBKU OOYYaIOIIUXCs, YPOBEHBb JTOCTHKEHUN KOTOPHIX HHMKe 0a30BOrO,
BBIJICJISIFOTCS TAK)KE JIBA YPOBHSI:

* IOHMKEHHbIH YPOBEHb JIOCTHXEHUI, OLIEHKAa «HEYIOBIETBOPUTEIBHO» (OTMETKA «2%);
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* HU3KHIl YPOBEHb JOCTHKEHUM, OLIEHKA «IUI0X0» (OTMETKaA «1»).

Henoctuxenne 6a30Boro ypoBHs (OHM)KEHHBIN M HU3KHHM YPOBHH JTOCTHXKEHUH) pukcupyetcs
B 3aBHCHMOCTH OT 00bEMaA U YPOBHS OCBOEHHOT'O U HEOCBOCHHOT'O COZIEPKaHUs IIpeIMETa.

IToHM:KeHHBIH YPOBEHb JIOCTHM)KEHUN CBUIETENbCTBYET 00 OTCYTCTBUM CHUCTEMAaTHUYECKOU
0a30BOIl MOArOTOBKH, O TOM, YTO OOYy4YarOIIMMCS HE OCBOCHO /@K€ U IOJOBHHBI INIAHUPYEMBIX
pe3yJbTaTOB, KOTOpbIE OCBAaMBAeT OOJBIIMHCTBO OOyYaroIIUXCs, O TOM, 4YTO MMEITCA
3Ha4YMTENbHbIE IPOOENbI B 3HAHUSX, JallbHelee o0yuenue 3aTpyaHeHo. [Ipu stom oOyuaromuiics
MOKET BBIIOJHATh OTJEIbHBIE 33JaHUS MOBBILIEHHOrO YpoBHA. HM3KHMH ypoBeHb OCBOECHMUS
IUTAHUPYEMBIX PE3yJIbTaTOB CBUJETEIBCTBYET O HAJIMYUU TOJIBKO OTAENBHBIX (parMEeHTapHBIX
3HaHUI 10 TpeAMeTy, AalbHelIee 00yueHne MPAaKTHIECKH HEBO3MOKHO. O0yJaromumcst, KOTOpbIe
JIEeMOHCTPUPYIOT HU3KHH YPOBEHBb JOCTHKEHHI, TpeOyeTcs crenuaibHas MOMOIIb HEe TOJBKO I10
y4eOHOMY HpeaMeTy, HO U 1o (OPMUPOBAHMIO MOTHBALMU K OOYYEHHIO, PA3BUTHUIO MHTEpeca K

M3y4yaeMoi TIpeIMeTHOW 00JIacTH, TOHMMAaHUIO0 3HAYMMOCTH TIPEAMETa NI KU3HU U Ap. TOJIBKO
HaJIM4Yue TMOJOXHUTEIbHOW MOTHUBALIMKA MOXET CTaThb OCHOBOH JIMKBUIAIMKM MPOOENOB B 00y4YeHUU
JUISL TAHHOW TPYMIbl 00yYaOIUXCS.

Ouenka J0CTHKEHHSI NPeIMETHbIX Pe3yJbTATOB MPOBOAUTCH B Xo0Je CJeAyIOIIHNX
Nnpoleayp ¢ UCNOJIb30BAHUEM OLEHOYHOT0 HHCTPYMEHTAPUSI:

OueHoyHbIe IPOLEAYPHI HNucrpymMenTapuii

CrapToBas TUarHoCTHKa CrapToBble («BXOIHBIE)
IPOBEPOYHBIE PAOOTHI MO yUeOHOMY
npeaMeTy, KpUTEPUU OLICHKH.

Texky1iee olleHUBaHNUE TPEIMETHON CamocrosTenbHbIe paboTHI,
00y4EHHOCTH IPOBEPOYHBIE PAOOTHI yUEOHO-
M03HAaBaTeNIbHbIE 3a7aUn
Jnarnoctuueckue, TECTOBbIE
paboThI, KPUTEPHUH OIEHKH

Hrorosas oLeHka MpeIMeTHOU HToroBble KOHTPOJIbHBIE paOOTHI
00y4EeHHOCTH 1o nmpeaMery (pusnka, KpUTepuu
OLICHKHU

OLIEHOYHBIM HWHCTPYMEHTapWil Il TEKYIIMX W HMTOTOBBIX KOHTPOJBHO-OIIEHOYHBIX
MpoLeayp pa3padbaTbiBaeTCs yuuTeneM GU3UKH U COCTaBiIsAeT OaHK paboT.

KoHTposib u oleHKa pe3ysibTaTOB OCBOCHHUS YYEOHOW JAMCIHUIUIMHBI OCYIIECTBIISICTCS
npernojaBaTelieM B TPOIEcCe MPOBEACHHs JTa0OpaTOPHBIX paboOT, TECTHUPOBAHHS, KOHTPOJIBHBIX
paboT, TMarHOCTHYECKUX padoT, a TaK)KE BBHIIOTHEHUE 00YyJarONUMHUCS HHIUBUIYaJbHbIX 3aJaHUM,
MPOEKTOB U UCCIIECAOBAHUM.
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OIIMCAHUME MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHO-METOJAUYECKOI'O
OBECIIEYEHMUSA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

«Duzukay. A.B.Ilepoimkun. «Jpodar

METOANYECKUE MATEPHUAJIbI UL YYUTEJISA

MeTtoandeckoe mocodue st yunrens. «podar

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH UHTEPHET 7- 9 KJIACCbI
Lndposoit 0Opa3oBaTeNbHBIN KOHTEHT.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
YUYEBHOE OBOPYJIOBAHHUE

CrpaBo4HBIC TAOJIHIIBI

OBOPY/IOBAHHE JUIs1 [IPOBE/IEHHS! IABOPATOPHBIX, IPAKTUYECKHX PABOT,
JTEMOHCTPAILMIA

HoyTt0Oyk, npubops! 1 000pyI0BaHUE sl IEMOHCTPAIUN U HATJISTHBIC TTOCOOUSI.
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