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1. TIOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma pa3paboTana B COOTBETCTBHHM C TpeboBaHusamu DenepaibHOro
rOCyJJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa OCHOBHOTO OOIEro oOpa3oBaHUS C y4eTOM
TpeboBanuit deaepanbHOl pabouell MporpaMMel 1o (pU3MKe, HA OCHOBE aBTOPCKOM IPOrpaMMBbI
no ¢usuke A.B. Ileppimkuna, H.B. @unonosuua, E.M. I'yrauka ( 7-9 ki.,: M., «Ipodan, 2015
r.). Ilporpamma ompeznenser coiepXaHHe W CTPYKTYpy Yy4ueOHOro  marepuaina,
MOCJIEI0BATEIBHOCTh €r0 M3Y4YeHHsA, MyTH (POPMUPOBAHUS CHCTEMBbl 3HAaHWH, yMEHUH U
CIOCOOOB JESTENbHOCTH, PAa3BUTHUS, BOCIIUTAHUS M COLMAIM3AIMH YUAITUXCS.

Henu nzydyenust GU3MKA HA yPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHMUS:

— TOHUMMAaHHUE CMBICIIAa OCHOBHBIX HAy4YHBIX TMOHATUH M 3aKOHOB (PU3UKU, B3aUMOCBSI3U

MEXTy HUMH;

— (QopmupoBaHue NpeaCcTaBIeHUN 0 PU3NUECKON KapTHHE MUPA;

— pa3BUTHE HHTEPECOB M CHOCOOHOCTEH yyalmmxcs Ha OCHOBE IMepelayd MM 3HAHUH |

OTIbITa MIO3HABATEILHOM U TBOPYECKOU JEATEIHOCTH.

JlocTuxeHue 3Tux Lenei 00ecrneynBaeTcs pelieHUeM CIEeyIOMNX 3a/8a4:

* 3HAKOMCTBO YYalllUXCS C METOJOM HAy4YyHOrO TMO3HAHHUS U METOJaMU HCCIEIOBaHUS

00BEKTOB U SIBJICHUH TTPUPOJIBL;

* MpUOOPETeHHE YYALTUMUCS 3HAHUN O MEXaHMYECKUX, TEIJIOBBIX, JIEKTPOMATHUTHBIX U

KBAaHTOBBIX SIBIICHUSX, (U3NYCCKUX BEIUYMHAX, XapPaKTCPU3YIOMUX OTU SIBIICHUS;

* ¢dopMuUpOBaHHE y YyYalIMXCAd YMEHHH HaOMIOAaTh MPUPOIHBIC SBICHUS U BBIOJIHATH

OIIBITHI, JIAOOpPATOPHBIE PadOTHI U IKCIEPUMEHTAIbHbIE MCCIIEI0BAHUS C HCIOJb30BAHUEM

U3MEPUTENIbHBIX ~ MpPUOOPOB, IIMPOKO MNPHUMEHAEMBIX B  MPAKTUYECKOM  KU3HU;

* OBJIAJICHUE YYAIIUMHCS TaKUMH OOIICHAYYHBIMU MOHSATUSMHU, KaK MPUPOTHOE SIBICHUE,

SMIIUPUYECKA YCTAHOBICHHBIA (hakT, mpolieMa, THUNOTe3a, TEOPETUUYECKHI BBIBOJ,

pe3ynbTaT 3KCHEPUMEHTAIbHON NPOBEPKHU;

* MOHMMAHHE YYAIIUMUCS OTJIMYUI HAY4YHBIX JAHHBIX OT HEMPOBEPEHHON HH(pOpMaluy,

IIEHHOCTH HAayKW IS YAOBJIETBOPEHUs OBITOBBIX, MPOU3BOJICTBEHHBIX M KYJBTYPHBIX

notpeOHOCTEH yenoBeka.

Mecto npeamera B y4eOHOM IJIaHe 00Pa30BaTEJIbLHOI0 YUPEKICHUs.
B ®epepansHoM 0OazucHoM yueOHOM IiaHe mpeaMeT «®Pu3nkKa» OTHECEH K
oOpa3oBaTenbHOl 00nactu «EcTecCTBEeHHOHAYYHBIE TPEAMETHIY.

PabGouass mporpamma paspaboraHa B COOTBETCTBHH ¢ DenepanbHbIM 0Oa3UCHBIM
(oOpazoBaTenbHBIM) YyUE€OHBIM IUIAHOM JIJIsi 0Opa3oBaTENbHBIX YUpekaeHuu Poccuiickoi
Oenepanun U yuebHoro mwiana MAOY «O6pazoBarenbHblii komiuieke «JIumei Ne3 um. C.IL
VrapoBoii»». Ha wusyuenume ¢usuku B 7 — 9 kiaccax orBogutTcs 238 ydeOHBIX YacoB.
Pacnipenenenue yueOHBIX 4acoB MO KjaccaM MPeACTaBIeHO B TabmIuIle:

Knacc | KonugectBo yuebnbix Henenb B | KonudecTBo yacos KommuectBo
y4eOHOM TOTy B HEJEITIO JacoB B I'oJl
7 34 2 68
8 34 2 68
9 34 3 102
Htoro 238 yueOHBIX 4acoB

OcHoBHasi MeToAMYeCKas ujesl MOCTPOEHUs Kypca
[IkonbHBIA Kypc (PU3MKM - CHCTEMOOOpa3yroIMi Al €CTeCTBEHHOHAYYHBIX MPEIMETOB,
MOCKOJIbKY (M3MYECKUE 3aKOHBI, JeKallle B OCHOBE MHMPO3JaHMs, SBISAIOTCS OCHOBOM
CoJiepKaHus KypCOB XMMHUHU, OMOJIOTHH, Teorpaguu U acCTpOHOMUHU.



I'ymanuTapHoe 3HaueHHWe (PU3UKH KaK COCTABHOW YacTH OOIIEro oOpa3oBaHHUsS COCTOUT B
TOM, 9TO OHA BOOPYIKAET IIKOJILHUKA HAYYHBIM MEMOOOM NO3HAHUS, TIO3BOIISIONIUM MOTyYaTh
O00BEKTHBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUPE.

Kypc ¢usukm paccmartpuBaercs Oasupyercs Ha OCHOBE H3YUYCHHS Pa3UYHBIX (opM
JBY)KCHUSI MAaTEPUU B TIOPSJIKE MX YCIOKHEHHS: MEXaHHUUYECKUE SIBJICHHS, TEIUIOBBIC SIBIICHUS,
SJICKTPOMArHuTHBIC SBJICHUSA, KBAHTOBBIC SABJICHUA. dusuka B OCHOBHOHM IIKOJIC HU3y4acTCda Ha
YPOBHE PacCMOTPEHHSI SIBICHHH MPHPOJIBI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAaMU (U3UKH U
MMPUMCHCHUCM 3THUX 3aKOHOB B TCXHUKC U HOBCGI[HCBHOfl JKU3HU.

BuyTtpunpeamerHbie cBSI3H

OcHoBHbIe (OPMBI CBSI3U GUBUKH C APYTUMHU MTPEIMETaMHU:
— pPacKphITHE  B3aUMOCBSI3M  (DU3WYECKUX  SABJICHUH C  OHMOJOTHYECKUMH,
XUMUYECKUMH U JIPYTUMHU SBJICHUSIMU;
— MPOBEJICHUE KOMIUIEKCHBIX YKCKYpPCHIL;
— MIPOBE/ICHUE BHEKJIACCHBIX 3aHATUN KOMIUIEKCHOTO XapakTepa (OpraHu3aius
paboThl KpPY)XKOB, HCIOJNB3YIOMIUX 3HAHUS YyYalIUXCAd IO ABYM WIU HECKOJIBKUM
npeaMeTaM, HampuMep, KPYXKKOB FOHBIX OWO(PU3MKOB;, TPOBEACHHE KOH(EpPEHIUH,
BEUEPOB);
— BBITIOJIHCHUE YYAIIUMHUCS Y4YEOHBIX 3aJaHUi, CBSI3aHHBIX C TPEIMETOM
TEXHOJIOTHS: HaOIOICHUS U OMBITHI IO U3YyUYEHUIO MPOIIECCOB MepepaboTKU MaTepHaioB
B YUYEOHBIX MACTEPCKUX, NPHUHIMIAX CO3JaHUS DJIEKTPUUYECKHX IIeNeil W CBOMCTBA
JNEKTPUYECKOTO TOKA, (PU3UYECKUE OMBITHl U HAOIIOACHUS MO H3YyYEHUIO (U3MUYECKUX
CBOIWCTB METAJJIOB, [T0YB, BO3AyXa, )KUJIKOCTEH.

Yka3zanHuble ()OPMBI CBSI3U U KOMILIEKCHOE B PsJIe CIIy4aeB U3yUeHUE SIBJICHU JJOKHBI OTBEYaTh

COJICPXKAHUIO U CTIeM(PUKE KaXKIOTO MIPEAMETa, HE HapyIllas €r0 BHYTPEHHEH JIOTUKH.

Y4yeOHo-MeTOANYeCKNH KOMILIEKT

Pabouass mporpamma peanusyercs B YMK «®uzuka. 7-9 knaccs» (aBTopsl: IlepbimkuH A.

B., I'ythuk E. M. u 1p.), KOTOpeIi mipeaHa3zHayeH s 7-9 kiaccoB 00I11e00pa3oBaTebHBIX
yupexaenuit. YMK no ¢usuke Ilepeimikuna A. B. u gp. BXOIUT B KOMIUIEKC Y4eOHHMKOB
«BepTtukanb», KOTOpble BKIIIOUEHBI B (hefepaiabHblil NepedeHb YUeOHUKOB, PEKOMEHIYEMBIX K
WCIIOJB30BAHUIO  TIPU  peald3allid  MMEIOIIMX  TOCYAAPCTBEHHYIO  AKKPEIUTALMIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro OOIIEro
oOpaszoBanus (mpuka3 MwuHoOpHayku Poccum ot 31 mapra 2014r. Ne 253). Cogpepxkanue
y4eOHUKOB COOTBETCTBYET (efepalbHOMYy TrOCYJapCTBEHHOMY 00Opa3oBaTebHOMY CTaHAAPTY
OCHOBHOTO 0o61iero oopazoBanus (GI'OC OO0 2010 1.).

1. ITépprukun, A.B. ®usuka. 7 kinacc. YueOHUK A7 00111€00pa30BaTEIbHBIX YUPEKICHUN/

A.B. ITéppimkun.- M.: Ipocda, 2019 1.

2. Iléppikun, A.B. ®usuka. 8 kinacc. YueOHUK it 00111€00pa30BaTeNbHbIX YUPEKICHHIMI

/ A.B. I1€pbrmkun. — M.: Dx3ameH, 2021r.

3. [1époimkun, A.B. ®usuka. 9 knacc. Y4eOHUK 1151 00111€00pa30BaTENbHBIX YUPEKISHUN/

A.B. Il€ppiikun, - M.: Dx3amen, 2021 1.

Coenacno u3meHeHUsM, BHECEHHbIM 6 (hedepanbHblil 20CYO0apPCMBEHHbIl 00pPaA308amMelbHbLL
cmaunoapm  OCHO8HO20 00Owjeco 0bpazosanus, memamuyeckoe NIAHUpPOSaHue pabouel
npoepammul  paspabomano ¢ yuemom Ilpoepammur eocnumanus u pazeumus MAOY «OK
«/Tuyeti Ne3» umenu C.I1. Yeaposoii»



2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

W3ydyenne pu3mku Ha ypoOBHE OCHOBHOTO OOINEro OOpa3oOBaHUsl HAMPABICHO HA JIOCTHXKEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrate n3yueHus: puU3MKU Ha YPOBHE OCHOBHOTO 00IIero oopazoBaHus y 00ydaromerocs
OynyT chopMUPOBaHbI CIIEAYIOIINE JIUYHOCTHBIE PE3YJIbTAThI B YACTHU:

1) naTPHOTHUYECKOT0 BOCTIUTAHUA:

MPOsIBIICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (DPM3UYECKOM HAYyKU;
[IEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSM POCCUHCKUX YUEHBIX(PH3UKOB;

2) rpaJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHUU OOIICCTBEHHO-3HAYMMBIX H STHYCCKUX
npo0sieM, CBSI3aHHBIX C TPAKTHYECKUM MPUMEHEHHEM JOCTHMXKEHHH (U3UKU; OCO3HAHUE
BOKHOCTH MOPAJTbHOATHYECKUX MPUHIIUIIOB

3) acTeTMYECKOr0 BOCIIMTAHMS:

BOCTIPUATHE O3CTETUYCCKMX KadecTB (M3MYECKOH Haykd: € TapMOHUYHOTO TIOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:

OCO3HaHHE IIEHHOCTH (U3NYECKON HAyKW KaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MHUPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTHIA, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYPbI;

pa3BUTHE HAYYHOI JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AeSITENbHOCTH;

5) dopmupoBanusi KyJbTYypPbl 310POBbS M IMOIUOHAIBHOI0 0J1AT0NOJYYMSI:

OCO3HaHHE IEHHOCTH Oe30macHoro oOpasa KH3HU B COBPEMEHHOM TEXHOJIOTHMUYECKOM MHpE,
BOKHOCTH TIpaBuJI 0€30MAacCHOr0 MOBEICHMSI Ha TPAHCIIOPTE, HA OpOrax, ¢ AIEKTPUUYECKUM U
TEIUIOBBIM O0OpY/J0BaHHWEM B JOMAIIHUX YCJIOBUAX; CHOPMHUPOBAHHOCTh HABbIKA peQIieKCHH,
MpU3HAHUE CBOETO MpaBa Ha OIIMOKY U TAKOTO )K€ MpaBa y APYroro 4yeaoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

AKTUBHOE YYacTHE B PEUICHUHM NPAKTUYECKUX 3adad (B paMKax CeMbH, 00pazoBaTEIbHOMN
OpraHu3aIy, ropoja, Kpasi) TEXHOJIOTHYECKON M COLMATbHON HANPaBICHHOCTU, TPEOYIOIIUX B
TOM 4Hclie U (U3NYECKUX 3HAHWM, MHTEpeC K MPaKTUYECKOMY HW3YYEHHIO Mpodeccuid,
CBSI3aHHBIX C (PU3UKOI;

7) 3K0JI0TM4YEeCKOT0 BOCTIUTAHUSA:

OpUEHTAIMS Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUN JJIs1 peIIeHUs 3a/1ad B 00JIaCTH OKpYyKaroen
cpenbl, MIAaHUPOBAHUS MOCTYNKOB M OLICHKH MX BO3MOXHBIX MOCIEICTBUM ISl OKpYKarolen
Cpenpbl;

OCO3HaHHe TI00aTBHOrO XapaKTepa KOJOTHIECKUX MPOoOJIeM U MyTel UX peleHus;

8) ajanTanuu K U3MEHSIIOIMMCH YCJIOBUSM COLUAIBLHOI U MPUPOIHOI cpebl:
NOTPEOHOCTh BO B3aMMOJACWCTBUM TMPHU BBHIMOJIHEHUH HCCIEIOBAHUN U MPOEKTOB (hHU3UUECKOU
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO ACSITENbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHUHM HOBBIX 3HAHWM, B TOM 4YHCIIe (OPMYITUPOBATH UIECH, TTOHSATHUS,
TUTOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBJICHHUSIX;

oco3HaHue AeUIIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acTH (PU3UKH;
TUTAHUPOBAHKE CBOETO Pa3BUTHI B MPUOOPETEHUN HOBBIX (PH3UYECKUX 3HAHUI;

CTPEMJICHHE aHAJIM3UPOBATh M BBISBIISITH B3aUMOCBS3U MTPUPOIBI, 0OIIECTBA M IKOHOMHUKH, B TOM
YHCIe C UCTIOJIb30BaHHEM (DU3UYECKIX 3HAHUM;

OIICHKA CBOWX JICUCTBHI C yUETOM BIUSHUS HA OKPYKAIONIYIO CPEy, BOSMOMKHBIX TJIOOATBHBIX
MOCJIEACTBHM.

METAINPEAMETHBIE PE3YJIbTATHBI



B pesynbpTaTe ocBOoeHMS MporpaMMbl 1o (U3MKE HAa YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUS Y
oOydaromerocss OyayT cOpMHUpOBaHBI METAlpPEeIMETHBIE  PE3yJIbTaThl, BKIIOYAIOIINE
MO3HABATE/IbHBIE YHHUBEpCAJIbHbIE Y4YeOHbIE JACHCTBHS, KOMMYHUKATHBHBIC YHHBEPCAJIbHbBIE
y4eOHbIC JCHCTBHUSI, PETYJISTUBHBIC YHUBEPCALHBIC YICOHBIC JCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3soBble Jlornyeckue a1ecTBUA:

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIE IPU3HAKH 0OBEKTOB (SIBICHMUIA);

YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(UKAIMKA, OCHOBAHUS Il 0000IIeHUs u
CpPaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH U TPOTHUBOPEUYHUST B paccMaTpuBaeMblX (akTax, ITaHHBIX U
HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISBJISITh MPUYMHHOCIICICTBEHHBIC CBS3HM MPU M3yYeHUU (U3UUYECKUX SIBICHUW U TIPOIIECCOB,
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIOUEHH, BbIABUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PU3UUECKHUX BEIUYNH;

CaMOCTOSITENIbHO BBIOMpAaTh CHOCOO pemeHus Yy4deOHoU Qu3nueckord 3amauu  (CpaBHEHUE
HECKOJIbKMX BApUAHTOB PEIICHHs, BHIOOP Hanbosee MOIXOAIIEI0 ¢ yYETOM CaMOCTOSTEIBHO
BBI/ICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareibCKue AeiCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

MPOBOAMTH 110 CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIBIT, HECJIOXHBIA (U3HUSCKUT
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHHUS,

OIICHUBATh HAa MPUMEHHUMOCTh M JIOCTOBEPHOCTh WH(MOPMAILMIO, TOJYYCHHYI0 B XOJE
WCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYJIUPOBaTh O0OOIMIEHUS M BBIBOABI 1O pPE3yJbTaTaM IPOBEAEHHOTO
HaAOII0/ICHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOTHO3MPOBATh BO3MOXHOE JallbHEHIee pa3BUTHE (PU3WYSCKUX IPOIECCOB, a TaKKe
BBIIBUTATh MPEINOI0KEHUSI 00 MX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmueii:

MPUMEHSTh pa3jMuHble METOJIbI, HHCTPYMEHTHI U 3alpOChl MPHU MOUCKE U 0TOOpe HH(POpMAIUH
WJIU TAaHHBIX C YUETOM MPEUIOKEHHON yueOHOM Pu3nueckon 3a1auu;

aHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(GOPMAIIMIO PA3IMYHBIX BUAOB U
(dbop™m mpeacTaBIeHNUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaNbHYH (QopMy TmpenctaBieHuss uHPopMmamuu U
WJUTIOCTPUPOBATE peliacMble 3a7a9d HECIIOKHBIMU CXEMaMH, TharpaMMaMi, HHOU Tpadukoi U
UX KOMOWHAIUSMU.

KoMMyHUKaTHBHBIE YHHBeEPCATbHbIE YUeOHbIE TeHCTBHUS:

B XxoJle 0OCyXJeHus y4eOHOro MaTepuana, pe3ysbTaToOB J1a0OpaTOPHBIX pabOT U MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCY)XIaeMOW TeMbl U BBICKA3bIBATh HJICH, HAIICIICHHBIC Ha
pelleHure 3a7auu U NoepKaHue OIarokenareaIbHOCTH OOIEHHUS;

COIIOCTABJISITh CBOM CYXJICHHS C CYXICHHSIMH JPYTHMX YYaCTHHKOB JUaiora, OOHapyKHUBaTh
pa3iaryure U CXOJICTBO MO3HIIN;

BBIPaXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MTMCHBMEHHBIX TEKCTaX;

nyOJMYHO TPEJCTABISTh PE3yIbTAaThl BBHIMOTHEHHOTO (DU3MYECKOro OmbiTa (IKCIEPUMEHTA,
WCCJICIOBAHMS, TIPOEKTA).

MOHUMATh W WCMOJb30BaTh MPEUMYIECTBA KOMAHIHOW M WHAMBUAYAIbHOH pabOTHl IMpHU
pelIeHnr KOHKPETHON (pU3NYECKOM MPpOOIeMbl;

MPUHUMATH IEJIM COBMECTHOM NEeSATENIbHOCTH, OPTaHU30BBIBATH JIEHCTBHUS MO €€ JOCTHUKCHHIO:
pactpenensTb poyid, oOCYXIaTh TMPOIECCHI W PE3yJbTaThl COBMECTHOM paboThl, 00001maTh
MHEHUS HECKOJIbKHX JIFOJICH; BBIMOJHATH CBOIO 4YacTh palOThHI, JOCTUrasi KayeCTBEHHOTO
pe3ysibTaTa 1O CBOEMY HANpaBICHUIO M KOOPJIUHHUPYS CBOHM JEHCTBUS C JIPYTHMH YJICHAMU
KOMaH/Ibl;



OLICHMBAaTh KadyeCTBO CBOEro BKJaAa B OOUIMII MPOAYKT IO KPUTEPHUSM, CAMOCTOSITEIbHO
c(OpMyYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepPcaJbHble yUeOHbIE 1eliCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyallUsX, TPeOYIOIIMX s pelleHus
bu3nUecKux 3HAHUH;

OpUEHTUPOBATHCSA B PA3NIMYHBIX MMOAXO0JAX MPHUHATHUS pEUICHUH (MHIWBUIYalbHOE, MPUHSATHE
pelleHus B IpyMIIe, IPUHITHE PELLICHUI TpYyNIoN);

CaMOCTOSITENIbHO COCTABIISITh aJITOPUTM pelIeHUs (PU3NYECKON 3a7auu WK TUIaHa UCCIIETOBAHUS
C Y4yéTOM WMEIOLINXCS pPECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBATh
npeJiaraeMble BApHaHThI PELICHHUI;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIH HHTE/JIEKT:

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTyalluM U IpejyiaraTh MIaH €€ U3MEHEHMUS],

OOBSACHATH MPUUYUHBI TOCTHXKEHUS (HEIOCTUKEHHUSI) Pe3yIbTaTOB AESITEIbHOCTH, J1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB, M3MEHHUBIIUXCS CHUTyalui,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEIU U YCIOBUSM.

CTaBUTh ce0s Ha MECTO IPYroro 4eloBeKa B XOJE CIOpa MM AUCKYCCHUU HAa HAYYHYIO TEMY,
[OHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYToOro.

MpHU3HaBaTh CBOE MPaBO Ha OIMMOKY MPHU perieHnH (PU3MUECKUX 3a/1a4 WU B YTBEPKICHUSIX Ha
Hay4YHbIE TEMBI U TAKOE € MPaBO JIPYroro.

MNPEAMETHBIE PE3YJIBTATbBI

K koHIly 00yueHus B 7 kj1acce IpeIMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y 00yYaOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TOHATUA: (U3MYECKHE M XUMHUYECKHE SIBJICHUS, HAOIIOJCHHUE, SKCIEPHUMEHT,
MO/JIeJIb, TUIIOTE3a, €AMHUIIBI (PU3NUYECKUX BEJUYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TpaeKTopus, paBHOJACHCTByIomas cui, Aedopmarus
(ympyras, miaacTu4eckas), HEBeCOMOCTh, COOOIIAIOIINECS] COCYIbL;

pasnuyath sBieHUs (aud¢ys3us, TEmaoBoe ABWKEHME YacTHIl BEIIEeCTBa, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHE, WHEPLMs, B3aUMOJEHCTBUE TeJl, paBHOBECUE TBEPIBIX
TeJI ¢ 3aKPEIUIEHHONW OChIO BpalleHHMs, Nepeaaya AaBleHHUs] TBEPABIMHU TeJIaMHU, KHUJIKOCTSIMU U
razamu, arMocepHoe JaBlICHUE, IUIaBaHUE TeJ, MPEBPALICHUS MEXaHWYECKOM 3Hepruu) 1o
ONMCAHHUIO HX XapaKTEpPHBIX CBOICTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX AAHHOE
(buznyecKoe sIBICHUE;

pacrio3HaBaTh MpPOSBICHUE M3YUYEHHBIX (U3MUECKUX SIBJICHHUH B OKpYXKaloOIleM MHpE, B TOM
ymciie (U3NYecKue SIBJICHUS B MPUPOJE: MPUMEPHI ABMXKEHUS C PA3IUYHBIMU CKOPOCTSIMH B
XKUBOW M HEXHBOH mpupoje, ACWCTBUE CWIIBI TPEHUS B MNPHUPOJIE M TEXHUKE, BIUSHHE
aTMoc(epHOro JaBlIeHUs Ha XUBOW OpPraHM3M, IUIaBaHUE pbIO, ppluaru B TeJe YelloBeKa, MpU
3TOM MEPEeBOAMTH MPAKTUYECKYIO 3ajauyy B Yy4eOHYIO, BBLAETATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKK) U3HUECKUX SIBICHUN;

ONHKCBHIBATh M3Y4YCHHbIE CBOWCTBA Tel W (PHU3UYECKUE SBICHHS, HCIONb3Yys (HU3UUECKUe
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BpeMs, MyThb, CKOPOCTh, CPEIHSSI CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BeC Tela, CHJla TPEHHs, JaBlieHue (TBEPAOro Tema, XKHUIAKOCTH,
ra3a), BbITAJIKMBAIOIIas CUJIa, MeXaHW4eckass paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHUJIBI,
KO3(QUIIMEHT TMOJIE3HOTO JEHCTBHS MEXaHW3MOB, KMHETHYECKas W MOTEHIMalbHasl SHEPTrusi),
IpU ONHCAHMM MPAaBWJIBHO TPAKTOBaTh (U3NYECKUN CMBICI HCIOJIb3YEMBIX BEIMYUH, HX
0003HaueHHsI U €IMHUIBI (PU3NUECKUX BEIMYUH, HAXOJUTH (OPMYJIbI, CBA3BIBAIOIIUE JaHHYIO



(GU3MYECKyI0 BEIUYMHY C APYTMMHU BEIMYMHAMHU, CTPOUTH I'padUKU U3YyUEHHBIX 3aBHCHMOCTEH
(bU3HYECKUX BEINYMH;

XapaKTepu3oBaTh CBOMCTBA Teid, (U3MYECKHE SBICHUS M IPOLECChl, HCIOJIb3Yys IpaBUIIa
CJIOKEHMSI CHJI (BJIOJIb OJJHOM NpsIMOit), 3aKoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsI pbruara (0J10Ka), «30J10TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMsI MEXaHUUYECKOU
SHEpPIUU, MpPHU O3TOM JIaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3allUCBHIBATh €ro
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSICHATh (U3NYECKUE SBICHUS, MPOLECCHl M CBOWMCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE
CUTyallMil IPAaKTUKOOPHEHTUPOBAHHOI'O XapaKTepa: BbISBIIATh MPUYMHHOCIEICTBEHHBIE CBS3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMYecKMX IMIaroB ¢ OMOpod Ha 1—2 M3y4YEHHBIX CBOICTBa
(bu3nuecKkux sABICHUH, PU3NUIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacuéTHbIC 3a7audl B 1—2 AEHCTBHS, WCHOJB3Ys 3aKOHBI M (POPMYJIbI, CBS3BIBAIOIINE
(du3nyeckrue BEIMUYMHBI: HA OCHOBE aHaIW3a YCJIOBMS 3a/ayM 3alMChIBaTh KPAaTKOE YCJIOBUE,
MOJCTABIATH (PU3UUECKUE BEJIMYUHBI B (POPMYJIIBI U IPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JlaHHble, HEOOXOAMMbIE JJs pELIeHUs 3a/Jad, OLEHMBATh PEATUCTUYHOCTh IOJTYYEHHOU
(U3UYECKON BEJIMYUHBIL;

pacrio3HaBaTh IMpOOJIEMBbI, KOTOPbIE MOXHO DPELIMTh MpPHU IMOMOIIM (PU3MYECKHX METOJOB, B
ONMCAHUU HCCIIEJOBAHMS BBLACIATH IPOBEPSIEMOE NPEIIONIOKEHHE (TUIIOTE3Yy), pa3jinyaTrh U
UHTEPIPETUPOBATH MOJTYUYEHHBIH PE3ysbTaT, HAXOAUTh OIIMOKU B XOJI€ OINbITA, A€JaTh BHIBOBI
II0 €ro pe3yJibTaTam;

IPOBOJIUTH ONBITHl 10 HAOIIOAECHUIO (DU3MYECKUX SIBICHUH WM (PU3MUECKUX CBOICTB Tew:
(dopMyIHpOBaTh TPOBEPSiEMbIE MPEANONIOKEHUs, COOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000py10BaHUs, 3aMCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI,

BBIIIOJHATh MPSMbIE M3MEPEHHUs pPAcCTOSHUS, BPEMEHH, Macchl Teja, O00bEMa, CHIBl U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBHIX NPUOOPOB, 3aUCHIBATH OKA3AHUS
npuUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOMN MOTPEIIHOCTH U3MEPEHHUI;

IPOBOJIUTH HCCIICOBAaHUE 3aBUCUMOCTH OJHOM (U3UYECKOM BEIMYUHBI OT JAPYrod c
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIYTH PaAaBHOMEPHO JIBHIKYILErOCs Tela OT
BPEMEHHU JIBUKEHHUS Tejla, CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Tena, KayecTBa 0O0pabOTKU
MOBEPXHOCTEN T€JI U HE3aBHUCUMOCTH CWJIbI TPEHUS OT IUIOMIAIAN CONPUKOCHOBEHHUS TEJ, CHUIIbI
YIOPYTOCTH OT YAJIMHEHUS MPYXKHUHBI, BBITAIKUBAIOIIEH CUIBI OT 00bEMa MOrpyKEHHON yacTh
Tela U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT INIyOMHBI, Ha
KOTOPYIO HOTPY>KEHO TeJIO, YCIOBHM IJIaBaHUs Tell, YCJIOBUIl paBHOBECHs pbluara u OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOIO HCCIIEJOBAHMS, COOMpaTh YCTAHOBKY M BBIIOJIHATH
U3MEpEeHus, cienys MpeUIoKeHHOMY IUIaHy, (UKCHpOBAaTh pe3ysbTaTbhl MOITy4YEHHOU
3aBUCUMOCTH (DM3MUECKUX BEIMYMH B BHUJE MPENJIOKEHHBIX TaOmuI U TrpaduKoB, JeiaTh
BBIBOJIBI 110 pPE3yJIbTaTaM UCCIIEIOBaHMS;

IIPOBOANTH KOCBEHHbIE M3MEPEHUs] (U3NYECKUX BEJIWYUH (TUIOTHOCTh BELIECTBA >KUJIKOCTH U
TBEPAOrO TeENa, CWIA TPEHUS CKOJIBKEHUS, MABJIEHUWE BO31yXa, BBITAJIKUBAIOIIAsA CHIIA,
JeICTBYIOIAsl HA MOTPYKEHHOE B )KUJIKOCTh TEJIO, KO3PPUIIMEHT MOJE3HOrO IEHCTBUS MPOCTHIX
MEXaHU3MOB), CJeIysl MPeIIOKEHHOM WHCTPYKIMHU: HPU BBITOJHEHUHM H3MEpEeHHH coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE HCKOMOM BEJIMYUHBL;

co0ur01aTh MpaBHiia TEXHUKHU O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
yKa3blBaTh NPUHLUIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMNCTB: BECBl, TEPMOMETP,
JTMHAMOMETp, COOOIIAIOIINECS COCY b, OApOMETp, pbluar, MOJABWKHBIA U HETOABWKHBIN OJIOK,
HAKJIOHHAs TJI0CKOCTh;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
Omopod Ha HUX OnucaHuss (B TOM 4HCIe: TMOJUIMIIHUKH, YCTPOWCTBO BOJOMPOBO/IA,
THJIPABIMYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, IMOPLIHEBOH HACOC, apeoMEeTp), HCHOIb3Ys
3HaHHA O CBOWCTBAaX (U3MYECKUX SABJICHUH U HEOOXOAMMbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;



IPUBOANUTE MPUMEpPHI (HaXOAUTh MH(OPMAIUIO O MpUMepax) MPAaKTUYECKOIO HCIOJIb30BAHUS
bu3MYECKUX 3HAHUH B MOBCEAHEBHOMN KU3HU /ISl 00ecrieueHus: 0€30MacHOCTH MPU OOPAIIEHUH C
npubopaMu M TEXHUYECKUMM YCTPOWCTBAMM, COXPAaHEHHs 310pOBbS M COOIIOAEHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH CpeLE;

OCYILECTBIIATh OTOOp MCTOYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
IIOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M NyTEM CPAaBHEHMsI PA3IMUYHBIX
UCTOYHUKOB BBLAEIATh MH(OPMALUIO, KOTOpas SIBJIAETCS NPOTHMBOPEUMBON WM MOXKET OBbITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh IPU  BBIIOJHEHMHM Y4YEeOHBIX 3aJaHUN  HAy4YHOIOMYJIAPHYIO JIUTEpaTypy
(U3MUeCKOro CoJepKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypcbl ceTu VIHTepHeT, BIAAETh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHMs HMHGOpMALMM U3 OJHOW 3HAKOBOM
CHCTEMBI B JPYTYIO; CO37aBaTh COOCTBEHHBIE KpaTKWE MHUCHMEHHbIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB HMH(POpPMaLUU (U3UUECKOrO COAEpKaHHs, B TOM uucle IMyOJINYHO
JienaTh KpaTkue COOOLICHHUS O pe3ysbTaTax MPOEKTOB MIIM yUeOHBIX MCCIIEAOBAHHM, IIPH 3TOM
IPaMOTHO HCIOJb30BATh HM3YUYCHHbIN IMOHATUHHBINA anmapar Kypca (U3HMKH, COIPOBOXKIAThb
BBICTYIICHHE IIPE3CHTALNEH;

IPY BBIIIOJHEHUH YYEOHBIX ITPOEKTOB U MCCIEIOBAHUN pacnpeaessaTh 00s3aHHOCTH B IpyMIe B
COOTBETCTBUU C IIOCTAaBJICHHBIMU 3aJauyaMu, CIEAUTHh 3a BBINOJIHEHMEM IUIaHA JEWCTBUH,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAaJ B JEATENbHOCTb TIPYMIbI, BbICTPAUBAThH
KOMMYHHMKaTUBHOE B3aUMOJEMCTBHE, yUUThIBasi MHEHUE OKPYKAIOIIHX.

K koHmy oOyuyenus B 8 kJjacce mIpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Yy OOYHAIOIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TeIJIOBOE JABM)KEHHE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIE Tena, HACHIIEHHBIH U
HEHACBILLCHHBII Tap, BIaXXKHOCTh BO3/yXa, TEeMIeEpaTypa, BHYTPEHHSS SHEpPrus, TEIUIOBOU
JIBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, JJIEKTPUYECKOE II0Jie, MPOBOJHUKH U
JUBJIEKTPUKHU, IIOCTOSHHBIHN 3J1€KTPUYECKUH TOK, MArHUTHOE I0JIE;

pa3nuyath sBJIEHUS (TEIUIOBOE pacIIMpeHHe M CKaTue, TeIionepeaaya, TEMIOBOe paBHOBECHE,
CMauyuBaHHe, KalWUIIpHbIE SBJICHUSA, UCIApEHHUE, KOHJCHCALUs, IJIAaBIEHUE, KPUCTAJUIN3ALUSI
(oTBepneBaHUE), KHIIEHHE, Tervlonepenaya (TEMIONPOBOJHOCTb, KOHBEKLHUS, W3Iy4YECHUE),
NIEKTpU3ALKs Tel, B3aUMOJCHCTBHE 3apsoB, IEHCTBUS DJIEKTPUYECKOIO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJIENCTBUE MAarHUTOB, JIEWCTBUE MArHUTHOTO TOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMAarHUTHAs MHIYKIHA) MO OMUCAHUIO MX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MpPOSBICHUE M3YUYEHHBIX (U3MUECKUX SIBJICHHUH B OKpYXKaloOIleM MHpE, B TOM
ymciie pU3nYecKue sBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSHKEHHUE M KallUJUIAPHBIE SIBICHUS B
pUpoie, KpUCTaUIbl B IpUpoje, nznydenue ConHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHHe pOCHl, TYMaHa, UHEsl, CHETa, 3JIEKTPUUECKUE SBJIEHUS B aTMOc(epe, AIEKTPUUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE Mojie 3eMiH, Jpeiid MOJIHCOB, POJIb MArHUTHOTO TOJS JUIs
JKU3HU Ha 3emuie, MOJSIPHOE CUSIHHME, TIPU ATOM MEPEBOAUTH MPAKTHUECKYIO 33Ja4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

ONKCHIBaTh HM3yYEHHbIE CBOMCTBA Tel M (QU3WYECKUE SBJICHUS, HUCHONB3Yys (U3NUECKue
BEJIMUMHBI (TEMIIepaTypa, BHyTPEHHs SHEPIHsl, KOJIMYECTBO TEIUIOTHI, yAEIbHAs TEIJIOEMKOCTh
BElIEeCTBa, YyJelbHas TEIUIOoTa IUIaBJIEHUS, yJAeJIbHAas TeIuloTa MapooOpa3oBaHUs, YAeIbHas
TEIJIOTa CrOpPaHUsl TOIIMBA, KOA((UIMEHT MOJE3HOro JEHCTBUA TEIUIOBOW MAIIWHBI,
OTHOCHUTEINIbHAsl BIAXXHOCTh BO3/JyXa, D3JEKTPUUECKUN 3apsl, CHJIa TOKa, D3JIEKTPHUYECKOe
HanpsDKeHUE, COMPOTHBIIEHUE MPOBOJHHUKA, YJEIBbHOE CONPOTHUBIEHHE BEIIECTBa, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKa), MPU OMHCAHUU MPAaBUIBLHO TPAKTOBATH (U3NYECKUI CMBICI
UCTIOJIb3YEMBIX BEIUYMH, 0003HAYEHUsI U eIMHUIIBI (PU3MUYECKUX BEITMYUH, HAXOIUTh (DOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIUYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TIpaUKU
U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIIMYMH; XapaKTepU30BaTh CBOWCTBA Tel, (hu3nyecKue
SIBJIGHUSI U TPOLIECCHI, HUCIOJIb3YsS OCHOBHbBIE MOJIOKEHUS MOJIEKYJISIPHOKHUHETUYECKOW Teopuu
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CTPOEHHUSI BEIECTBA, NPUHLMI CYNEpHO3ULUH MoJell (Ha KauyeCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHU 3apA1a, 3akoH Oma ais ydacTka Lenu, 3akoH J[xoyns—JIeHna, 3aKkoH coxpaHeHus
SHEpruM, IpH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3MYECKUE IPOLECCHl U CBOICTBAa Tel, B TOM 4YMCIE U B KOHTEKCTE CHUTyalui
[IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUYMHHOCIIECICTBEHHBIE CBSI3U, CTPOUTH
00BsSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ OMOpOM Ha |—2 WM3Y4YEHHBIX CBOWMCTBA (PU3HMUECKHUX
SIBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewiath pacu€THble 3a7aud B 2—3 AEHCTBHsI, UCHOJb3Ysl 3aKOHBI M (OPMYJIbI, CBSA3BIBAIOLINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalM3a YCIIOBHS 3a7aydl 3allUChIBaTh KPaTKOe YCIOBHE,
BBISB/IATH HEJOCTATOK JAHHBIX Ul PpEIIeHUs 3a/Jauyd, BBIOMpaTb 3aKOHBlI M (HOPMYJIBL,
HeoOXOoquMble UIsl €€ pelIeHUs, NPOBOJUTH Pacd€Tbl M CPAaBHMBATh IOJYYEHHOE 3HAUEHUE
(Gu3n4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBath MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU TOMOIIM (U3NYECKUX METOOB,
UCTONb3Yysl OINMCAaHUE HCCIEIOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOJIOKEHHE, OLEHUBATh
IPABUJIBHOCTD MOPsIIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBOJIBI;

IPOBOJUTH OMBITHI 10 HAOIIOACHUIO (U3UYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Tel
(KanwIsipHbIE SIBJICHHUS, 3aBUCUMOCTb JaBJICHHUS BO3[yXa OT €ro o0béMa, TeMIleparypsbl,
CKOpOCTH IIpollecca OCTbIBAaHMS M HarpeBaHUs NpU H3IYYEHUH OT IBeTa WU3JIydaromei
(moryomaroieii) MOBEPXHOCTH, CKOPOCTh HCHApPEHHs BOJbl OT TEMIIEpPaTypbl KHUJIKOCTU U
Iomaau €€ IMOBEpXHOCTH, IEKTpU3alUs TeJ U B3aHMMOJAEHUCTBHE 3JIEKTPUYECKUX 3aps/IOB,
B3aMMOJICHICTBHE IIOCTOSHHBIX MAarHMTOB, BU3yaJM3alllsl MAarHUTHBIX II0JIEH MOCTOSHHBIX
MarHuTOB, J€HCTBUS MAarHUTHOTO IOJsI Ha HPOBOJHUK C TOKOM, CBONCTBa 3JIEKTPOMAarHuTa,
CBOMCTBa  3JEKTPOJABUIATENsl  IOCTOSSHHOINO  TOKa):  (OpMyIHpoBaTb  MPOBEPSEMbIE
IPENONI0XKEeHUs, COOUpaTh YCTAaHOBKY M3 IpPEUIOKEHHOT0 OOOpYJOBaHUS, OINHUCBHIBATH XO[
OTIBITa U (POPMYJIMUPOBATH BHIBOJIBI,

BBINOJIHATH MPSAMBbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEJIbHOM BIQXKHOCTH BO3/1yXa, CUJIbI TOKA,
HANpsDKEHUS. C MCIOJIb30BAaHUEM AaHAJOrOBBIX NMPUOOPOB M JATUYUKOB (PU3MUECKHX BEIMYUH,
CpaBHUBATh PE3yJIbTaThl U3MEPEHUN C YUETOM 3aJaHHOM aOCOIIOTHOM MOTPEIIHOCTH;

IPOBOAMTH HCCJIEIOBAaHUE 3aBUCHMOCTH OJHOW (U3MYECKONW BEIMYMHBI OT JIpyrol c¢
UCTOJIb30BAaHUEM MPSIMBIX HM3MEpPEHHH (3aBUCHUMOCTb CONPOTHBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIN MONEPEUYHOr0 CEeUEHUs U YAEIbHOTO CONPOTHBIEHUS BELIECTBA MPOBOJHUKA,
CHJIBI TOKa, HMAYIIET0 Yepe3 IPOBOAHHMK, OT HAINpPSDKEHHMs Ha IPOBOJHUKE, HCCIEIOBAaHUE
MOCNIEAOBATENbHOIO M MapajyieIbHOIO  COEAWHEHUH  NPOBOJHUKOB):  IJIAHUPOBATh
UcclieIoBaHue, cOOMPaTh YCTAHOBKY U BBIMOJHATh U3MEPEHHUS, CIelys IPEJIOKEHHOMY TUIaHy,
¢ukcupoBaTh pe3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BHUAE TaOMUI U TpaduKOB, JeaTh
BBIBOJIBI 110 pP€3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOANTH KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIMUYMH (yAeNIbHas TEIJIO0EMKOCTh BEIECTBA,
COIIPOTHBIIEHUE TMPOBOJHMKA, pabOoTa M MOIIHOCTh 3JIEKTPHUUYECKOrO TOKA): IUIAHUPOBAThH
U3MEpEeHHs], cCOOUpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJeNysl MPEAJIOKEHHON UHCTPYKIMH, U
BBIUNCIIATH 3HAYEHNUE BEIIMUNHBI,

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH pU padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;
XapaKTepu30BaTh NPUHIMIIEI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMoOpol Ha MX OMNHCAaHHUA (B TOM 4YHCIE: CHCTeMa OTOIJIEHHS JOMOB, TMTPOMETp, HapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYUK DIIEKTPUUYECKON SHEPIHH, SJIEKTPOOCBETUTEIIbHBIE
npuOOpbl, HarpeBaTeIbHbIE AJIEKTPONPUOOPHl (IPUMEPHI), SIEKTPUUECKHE MPEIOXpaHUTENH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), MHCIOJNb3ys 3HAHHUS O CBOMCTBax
buznyecKux sIBICHUN 1 HE0OX0AUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHbIE NMPHOOPHI MO CXeMaM U
CXEMaTU4YHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JBUTATEIb BHYTPEHHETO CrOPAHMsI, dJIEKTPOCKOI, PEOCTAT), COCTABIISTh CXEMBI 3JIEKTPUUECKHUX



Heneil ¢ mocjaenoBaTeNbHBIM U MapauIeIbHBIM COCTUHEHUEM 3JIEMEHTOB, pa3inyas yCJIOBHbBIE
0003HaUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IICTICH;

MPUBOJIUTH MPHUMEPHl (HAXOIUTh MH(OpPMALMIO O MpHUMEpax) MPaKTUYECKOro HCMIOIb30BaHUS
($u3nUecKrX 3HAHUH B MOBCETHEBHOMN KU3HU IJIs1 00ecTIedeHns1 OE30MaCHOCTH MPH 0OpaIeHHH ¢
npubopaMd U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3J0POBbsI U COOIIOJECHUS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKPYKAIOIIEH CpeLE;

OCYUIECTBIISITh MOMCK HH(pOpMAIMK (PHU3NYECKoro cojaepkanus B VIHTepHETe, Ha OCHOBE
UMEIOUIMXCS 3HAHUW U NYTEM CpaBHEHHUS JONOJHMUTEIBHBIX HMCTOYHMKOB  BBIIEIATH
nH(pOpMaLIHIO, KOTOpas SBJISIETCS MPOTUBOPEUYUBOI MITH MOXKET ObITh HEJJOCTOBEPHOIA;
UCTOJBb30BaTh MPH  BBIIOJHEHUM YYEOHBIX 3aJaHUN  HAyYHOIIOMYJIAPHYIO JIUTEpaTypy
buznyecKkoro cojaep:KaHus, CHpPaBOYHBbIE MaTepUalbl, pecypchl ceth VIHTepHeT, BIaJETh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHGOpMAIMKM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIEC NMMCHbMEHHBIE M KPAaTKUE YCTHBIE cooOeHus, 0000mas napopmaruio
U3 HECKOJbKUX HUCTOYHHKOB (PU3UYECKOTO COJCP)KAHUS, B TOM UYHUCIE IMyOJIMYHO MPEACTaBIATh
pe3ynbTaTthl IMPOEKTHOM WM HCCIENOBATENbCKON JEATEJbHOCTH, IPU 3TOM TI'PAMOTHO
WCIIOJIb30BaTh M3YUYEHHBIA MOHATUIHBINA ammapaTr Kypca (U3HUKH, COIMPOBOXKAATh BBICTYIICHUE
MPE3EHTALUEN;

[P BBIMOJIHEHUN Y4YEOHBIX MPOEKTOB M UCCIECIOBAHUM (DPU3UYECKUX MPOIECCOB PACIPENEsITh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUM C IIOCTABJIEHHBIMHU 33/1a4aMH, CJICUTh 32 BBIIIOJIHEHUEM
IJIaHa JEeUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHUBATh COOCTBEHHBIM BKJIAaA B
JeSTENIbHOCTh ~ IPYNIbl, BBICTPAaWBaTh KOMMYHUKATHBHOE B3aUMOJIEHCTBHE, IPOSBIAA
TOTOBHOCTb pa3pemiaTts KOHQIUKTHI.

K xoniry o0yuenus B 9 kiacce npeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTH Y 00yYaOIIUXCSI YMEHUI:

MCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETa, MaTepuaibHasl TOUKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JTBUKCHHUSI, nedopmarus (ympyras, rIacTU4ecKas), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U TEPErpy3Kd, LIEHTP TAKECTH, aOCOIIOTHO
TBEPJI0€ TeJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHUUECKUE KOJIEOaHUs U BOJIHBI,
3BYK, MH(QPa3ByK U YJIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJla JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPbl MUCITYyCKaHHs M MOTJIOLIeHUs, anbda, 0eTa- u
ramma-u3JIy4eHus, U30TOIbI, epHas YHEPreTHKA;

pa3nuyath  sBIE€HUS (paBHOMEpPHOE U  HEpaBHOMEPHOE NPSMOJIMHEHHOEe  JBH)KEHHE,
PaBHOYCKOpDEHHOE TMpPSMOJMHENHOE JBH)KEHUE, CBOOOJHOE TMAJEHHE TeJ, pPaBHOMEPHOE
JIBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BH)KEHHE, KOJeOaTelbHOe
NBIDKCHHUE (3aTyXarollue U BBIHYXKJICHHbIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBIKEHUE,
OTpaXKCHHE 3BYKa, IPSAMOJMHENHOE PpAacCHpOCTPAHEHUE, OTPAKEHUE W IIPEIOMIICHHE CBETA,
MIOJIHOE BHYTPEHHEE OTpPaKEHUE CBETa, pa3jioKeHHe Oeloro cBeTa B CIEKTP U CIOKEHUE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUS CBETA, €CTECTBEHHAs DPaJNOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaToro CreKkTpa H3JIy4eHHs]) MO ONHMCAHMIO MX XapaKTEpPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JAaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh MPOSBIEHUE H3YyUYEHHBIX (U3NYECKUX SBIIEHUH B OKpyKaroleM Mupe (B TOM
yucie (usnueckue sBICHHS B MPHUPOJE: MPWIMBBI U OTIUBHI, JABWXKeHHE TutaHeT CoIHEYHOH
CUCTEMbI, PEAKTHUBHOE [IB)KEHUE KHUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMU,
3EMJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAaMH, X0, I[BE€Ta TeEJ, ONTUYECKHE SIBICHUS B
npupose, OHMOIOrHMYecKoe JeHCTBUE BUAMMOIO, YIbTPA(QHOIETOBOIO M PEHTTEHOBCKOIO
U3IY4YCHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE JIyUd, pPaTUOAKTUBHOE
U3NTy4YeHUEe MPUPOJHBIX MHHEPAJIOB, IEHCTBHE pPAaTUOAKTUBHBIX HW3IyYEeHUN Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEePEBOIUTH MPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIACTATH CYIIECTBEHHbIE
cBoiicTBa (MpU3HAKK) PU3NYECKUX SBIICHUI;

ONHUCBHIBATh M3Y4YCHHbIE CBOWCTBA Tel W (U3WYECKHUE SBJICHUS, HUCHOJB3Yys (u3ndecKkue
BEJIMYMHBI (CPEAHSISl U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JBM)KEHUHU, YCKOPEHUE,
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nepeMelleHe, MyTh, YIJOBas CKOPOCTb, CHJIAa TPEHMs, CHJa YIPYTroCTH, CWJIA TSKECTH,
YCKOpEeHHE CBOOOIHOTO TAjeHUs, BEC Tella, MMITYJIbC Telld, MUMITYJIbC CHIIbI, MEXaHW4ecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAsI SHEPIUs Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHLMAIbHAsL JHEPIUsl CKATOM NpPY>KUHBI, KUHETHUYECKAs 3HEPIUsl, IMOJIHAs MeXaHU4ecKas
SHEprus, Mepuo] M dYacTroTa KosieOaHWM, AJMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, I10Ka3aTeb IPEIOMIIEHHUS CpElbl), NP ONMCAHWU INPABUIBHO TPAKTOBATh
(Gu3n4ecKnuil CMBICII UCHOJIb3yEMBIX BEJIIMYMH, O0O03HAYEHUS U €AMHUILBI GU3NYECKUX BEJIUYHUH,
HaXOJIUTh (OPMYJIbI, CBSI3BIBAIONINE JAAHHYIO (PH3UUECKYIO BEJIMYMHY C JAPYTHMMHU BEITHYMHAMH,
CTPOUTH I'paMKU U3YUEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYHH;

XapaKTepu30oBaTh CBOMCTBA TeJ, (HU3MUECKUE SBICHUS W MPOLECCHl, HCHOIB3Ys 3aKOH
COXPAHEHMsl SHEpPIruH, 3aKOH BCEMHPHOIO TATOTEHUs, MPUHLMII CYNEpPHO3ULMU CHJI, NPUHLIUI
OTHOCUTENIbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsS MMILYJbCa, 3aKOHBI
OTpPa)KEHMsI U IPEIOMIICHUS] CBETA, 3aKOHBl COXPAaHEHMsI 3apsiIOBOTO U MACCOBOIO YHUCEN MpHU
SJCPHBIX pEaKIusaX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alHCHIBATh €r0
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl W CBOMCTBA TeNl, B TOM YHCIE U B KOHTEKCTE CHTYyalul
IPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh HNPUYMHHOCIECICTBEHHbBIE CBSI3U, CTPOUTH
00BsiCHEHHE M3 2—3 JIOTUYECKUX LIaroB C OMOpPOH Ha 2—3 M3yUYCHHBIX CBOWCTBA (PH3UYECKUX
SBJICHUN, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3a/1a4M (ONMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ysl 3aKOHBI
U (QopMyIbl, CBsA3bIBalOIIME (U3MUECKHE BEJIUMYMHBI: Ha OCHOBE aHalIM3a YCIOBHA 3aJjau
3aMMCBHIBaTh KPAaTKOE YCJIOBUE, BBISBISATh HEAOCTAIOIIME WM M30BITOYHBIC JaHHBIC, BEIOUPATH
3aKOHbl U (OpPMyJIbl, HEOOXOAMMBIE JMJsl pELICHUs, IMPOBOAUTH pacuéTbl M OLIEHUBATh
PEATUCTUYHOCTD MOJTyYEHHOTO 3HaUCHHs (PU3MUECKON BEIIMIHMHEI,

pacrio3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh IHPH IOMOLIM (PU3UYECKHX METOJIOB,
UCIIOJIb3YSl ONUCAHHE HCCIEAOBAHUS, BBIACNATH MPOBEPSIEMOE MPEANOIOKEHUE, OLIEHUBATH
OPaBUWIBHOCTh IOPSIKA TPOBEJIEHUsS] HCCIEAO0BaHMs, JeiaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHNUH U OIBITOB;

IPOBOJUTH OMBITH M0 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tem
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHsS IHEPrHH, 3aBUCUMOCTH IE€pHOJa
KoJIeOaHUH MPYKUHHOT'O MAasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTh OT
aMILTUTYIBl MaJIbIX KOJIeOaHUH, PSIMOJIMHEMHOE pacipoCTpaHEHUE CBETa, PaslioKeHUE Oesoro
CBETa B CIEKTP, U3yUECHHUE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKalie U CBOMCTB M300paXKeHUs
npeaMeTa B coOuparoliei JIMH3e, Ha0II0AeHNE CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB U3JTy4eHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000py10BaHUs, OMUCHIBATE X0
OTbITa U €r0 Pe3yJIbTaThl, GOPMYJINPOBATH BHIBOJIBI;

IOPOBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, OMpeAessisl cpeJHee 3HAaueHue
u3MepsieMol BeNM4YuHBl ((POKyCHOE paccTosHHME cOoOHMparolled JUH3bI), 0OOCHOBBIBATH BBIOOP
crioco0a u3MepeHus (M3MEepUTENHLHOI0 Ipudopa);

IPOBOAMTH HCCIEIOBAaHUE 3aBUCUMOCTEH (DHM3MUYECKUX BEJIWYUH C HMCMOJIb30BAHUEM MPSMBIX
U3MEpeHull (3aBUCUMOCTh IMYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBIXKEHHMU 0€3 HadaJbHON
CKOPOCTH, Iepuo/ia KojaeOaHui MaTeMaTHYeCKOTro MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTIiia
OTpaKeHHsI CBETa OT yrja MaJeHUs M yIia NpeJOMJIEHUS OT yrja MaJeHHs): IUIaHUpOBaThb
HCCJIEIOBaHKE, CAaMOCTOSITEIbHO COOUpaTh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTaThl MOTYYEHHON
3aBHUCUMOCTH (PU3MYECKMX BEMUYMH B BUAE TaONMMIl M TpaduKOB, JE€NaTh BBIBOJBI IO
pe3yJibTaTaM HCCle0BaHuUs;

IPOBOJUTH KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIWYHMH (CPEeIHss CKOPOCTh U YCKOPEHUE Tela
IIpU PaBHOYCKOPEHHOM JBUXEHHH, YCKOPEHHE CBOOOIHOIO MajeHUs, >KECTKOCTh MPYKHUHBI,
KOO QUIMEHT TPEeHHUs CKOJIbXKEHMs, MEXaHWdecKas padoTa W MOIIHOCTh, YacTOTa M MEPUOJ
KoJe0aHUN MaTeMaTHMYeCKOro U MPYKUHHOTO MAasTHUKOB, OINTHYEcKas cuia coOuparomein
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHHPOBATH H3MEPEHHUs, COOUpPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINIOJHATH U3MEPEHMUSI, CIeAYS MPEI0KEHHON HHCTPYKLINHU, BEIYUCIISITh 3HAUCHHE
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BEJIMYMHBl M AHAJU3UPOBATh IIOJYYEHHBIE PE3yNbTaThl C YUYETOM 3aJaHHOW MOTPEIIHOCTH
W3MEPEHHUI;

coOroaaTh npaBuiia TEXHUKU 0€30MacHOCTH U padoTe ¢ 1a0opaTOPHBIM 000PYI0BAHHUEM;
pa3ianyaTh OCHOBHBIC TPU3HAKM W3YYCHHBIX (DU3MYECKHX MOJENel: MaTepualibHas TOYKa,
a0COTIOTHO TBEPAOE TEJIO, TOYCUHBIM HCTOUHUK CBETa, Jy4, TOHKAs JINH34, [IJIaHeTapHask MOJIENb
aToma, HyKJIOHHAasi MOJIEJIb ATOMHOTO $1]Ipa;

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C
OMoOpoil Ha WX onucaHus (B TOM YHCIIE: CHUIOMETP, JATYUKHU IOJOXKEHHUS, PACCTOSHUS U
YCKOpEHHUs, pakKeTa, 5XOJIOT, OYKH, IMEepHUcKor, QoroanmapaT, ONTUYECKHE CBETOBOJIbI,
CIIEKTPOCKOII, JTO3UMETP, Kamepa BuiibcoHa), WCMONB3ysl 3HAHUS O CBOWCTBAX (DU3MYECKHX
ABJICHUHN 1 HEOOXO0AUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH HW3YUYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX IPUOOPOB U TEXHOJOTUYECKUX MPOIIECCOB MPHU PELICHUU YUSOHOMPAKTUYECKIX
3a/1a4, ONTUYECKUE CXEMBI JIJIsi TIOCTPOCHUS M300paKEHUH B IJIOCKOM 3epKalie U coOuparomien
JIMH3E;

MPUBOAUTH MPUMEPHI (HAXOAUTh MH(POPMALMIO O MPUMEPaxX) MPAKTUUYECKOTO HCIOJIb30BAHUS
busznyecKuX 3HAaHUH B MOBCEAHEBHON KU3HU sl oOecriedeHust 0e30MacHOCTH pU 00palleHuu ¢
npubopaMi W TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHS 3J0POBbsI M COOIOJICHUS HOPM
3KOJIOTUYECKOI0 NTOBEJICHUS B OKpYXKalOLIEH Cpelie;

OCYIIECTBIISATh MOMCK MH(pOpMAIMU (PU3NYECKOTO coaepxaHus B MHTepHETE, caMOCTOATEIbHO
dbopMynupys MOUCKOBBIM 3alpoc, HAXOAUTh MYTH OMPENENICHUs JTOCTOBEPHOCTH MOJIYYEHHOM
nH(pOpMaIMK Ha OCHOBE UMEIOLTUXCS 3HAHUM U JOTIOJTHUTEIHHBIX UCTOUYHUKOB,;

UCIIONIb30BAaTh TMPU  BBIMOJIHEHUM Y4YEOHBIX 3aJlaHUil  HAYYHOIOMYJSIPHYIO JIMTEPATypy
(U3HYECKOTO COJIep)KaHUs, CIPABOYHBIE MaTepualibl, pecypchl ceTtu HWHTepHeT, BianeTh
npuéMaMi KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHBbIC MUCHMEHHBIE W YCTHBIE COOOIEHUS Ha OCHOBE MH(OpPMAINK U3
HECKOJBKMX HMCTOYHUKOB (DU3UYECKOTO COJEPKaHMsI, MyOJUYHO TMPEACTABISTh PE3YIbTaTh
MPOEKTHOM WM MCCIEN0BATENbCKOW NESATENIbHOCTU, MPU 3TOM TIPAMOTHO HCIOIb30BaTh
M3YUYEHHBIN MMOHATUHUHBIN alapaT u3y4aeMoro pasjena (U3uKU U COMPOBOXKIATH BHICTYIIJIEHUE
npe3eHTaluel ¢ y4€ToM 0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB.

3. Copep:xxaHue Kypca yueOHOro nmpeamera
7 KJIACC

Pazgen 1. ®usuka u e€ posib B IO3HAHUU OKPYKAKIEr0 MUPa
®uznka — Hayka o npupone. SBneHus npuponsl. dusnueckue SBICHUS: MEXaHUUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.
®usnueckue BeaMuuHbl. M3mepenue ¢Qusnueckux BenuuuH. Duznyeckue MpHOOPHI.
ITorpemnocTs n3MepeHnit MexayHapoaHas CUCTEMA €IHHMUII.
Kak ¢usuka u apyrue ecrecTBEHHblE HAyKM H3y4yaroT Nmpupojay. EcTecTBeHHOHay4yHBIH MeETO[
MO3HAHMS: HaOJI0/IeHNe, TOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABM)KEHHE THUIIOTE3, SKCIIEPUMEHT
10 TIPOBEPKE TUIIOTE3, 00BACHEHHE HAOMI0JaeMoro sBieHus. Onucanue GU3NIecKuX SBICHUH €
ITOMOIIBIO MOJIEIIEH.
Jlemoncmpayuu
Mexannyeckue, TEII0BbIE, 3JIEKTPUUECKNE, MAaTHUTHBIE, CBETOBBIC SIBJICHHUS.
dusnueckue npruOOpsl U MpoLeaypa MPSIMbIX U3MEPEHHUI aHAIOTOBBIM M LIU(POBBIM MTPHOOPOM.
Jlabopamophvie pabomul u onvimol
OnpeneneHue 1eHbI eIeHUs IKalIbl H3MEPUTEIBHOT0 Mpubdopa.
N3mepenne paccTOsTHUN.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MalbIX Tel.
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N3mepenne Temneparypsl IPU NOMOILIHN KUAKOCTHOTO TEPMOMETPA U 1aTYMKa TEMIIEPATYPBI.
ITpoBeneHune uccneaoBaHus MO MPOBEPKE I'MIIOTE3bI: AATBHOCTH IMOJIETA HIapuKa, MYIIEHHOTO
TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIlie BHICOTA ITyCKa.

Pa3nes 2. IleppoHavyaibHble CBeAeHUSI O CTPOEHHMH BellecTBa

CrpoeHnue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mmepbl. ONbIThI, JOKa3bIBAIOIIUE TUCKPETHOE
CTpPOEHHE BELLECTBA.

JBwxenne wyactuy BeniecTBa. CBS3b CKOPOCTH JIBJKEHHMSI 4YacTULl C TEMIEPATYpOM.
BpoyHoBckoe nBmwkenue, muddysus. B3ammopaeicTBue 4YacTHIl BEUIECTBA: MPUTSHKEHUE H
OTTAJIKUBAHUE.

ArperatHbie COCTOSHUS BEILECTBA: CTPOCHHE Ta30B, XKUAKOCTEH U TBEPABIX (KPUCTATUTMUYECKUX )
Tela. B3auMoCBsI3b MEXIy CBONCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHUSAX M HX
ATOMHOMOJIEKYJIIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHHM BOJIBI.
Jlemoncmpayuu

Habmionenne OpoyHOBCKOTO JBUXKEHUSI.

Hab6mronenue nuddysun.

Habmonenue siBneHuit, 00bACHAIOMUXCS IPUTSHKEHUEM WM OTTAJIKMBAHUEM YacTHUL BELIECTBA
Jlabopamophvie pabomovl u onvimol

Orenka guamMerpa atoMa METOAOM PSIIOB (C UCIoNIb3oBaHueM (hoTorpaduwii).

OnbITHI 1O HAOIIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl

Mexanuueckoe nBuxkeHUEe. PaBHOMepHOe M HepaBHOMepHoe ABMkeHue. Ckopocth. CpenHss
CKOpOCTb IIPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu U BpeMEeHU JABUKECHUSI.

SBnenue uHepuuu. 3aKOH MHEpLUH. B3auMopelicTBue Tea Kak NpUYMHA U3MEHEHUSI CKOPOCTU
JBWKEHUS Tesl. Macca kak Mepa uHepTHocTH Tena. [InmoTHocTh BeniecTBa. CBA3b IUIOTHOCTHU C
KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BEMA BEILIECTBA.

Cuita kak xapakTepucTuka B3aumopeictBus Ten. Cuna ynpyrocta u 3akoH ['yka. M3mepenue
CWJIBI C TOMOIIBIO JMHAMOMETpa. SIBieHHME TAroTeHus W cuia TsxkecTH. Cuila TSDKECTH Ha
Ipyrux 1utaserax. Bec Tema. HeBecomocTs. CliokeHHME CWII, HAIIPABJIEHHBIX IO OJHOM NMPSAMOM.
PaBnogeiictByromas cun. Cuia TpeHusi. TpeHHE CKOJIbKEHUS U TpeHue IMokKos. TpeHue B
MIPUPOJIE U TEXHHKE.

Jlemoncmpayuu

HaGnronenne MexaHU4ecKoro JABMKEHUS Tela.

W3mepeHne ckopocTy MPSIMOIMHENHOTO ABMXKEHHUS.

Habmroienue sSiBJIeHUs] HHEPITUH.

Habumronenne n3aMeHeHust CKOpoCTH MPHU B3aUMOJIEHCTBUU TEJl.

CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TEI.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHOW MPSIMOM.

Jlabopamophvie pabomol u onvimol

OnpeneneHue CKOpPOCTH PaBHOMEPHOTO JBMXKEHHsS (IIapyuka B KUAKOCTH, MOJENHU
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jiajee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WX [IapuKa [0 HAKIIOHHON TJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.

OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh pacTshkeHus (aedopmanuu) MpYKUHBI  OT
MPUIOKEHHOMN CHIIBI.

OnBIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBLKEHHUS OT Beca Tejla U XapakTepa
COIPUKACAIOLIUXCS TOBEPXHOCTEH.

Paspnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTENH M ra3oB

Hasnenne. CriocoObl yMEHBLIEHHS M YBelIWYeHUs JaBieHus. JlaBieHue rasza. 3aBUCHMMOCTD
JaBJeHUs ra3a oT o0béma, Temnepatypsl. [lepenaua napneHust TBEpABIMU TeIaMH, KHUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBmMarnueckue mMamuHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
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rnyounbl.  ['mapocratmdeckuid  mapamokc. CooOmiaronuecss  cocyasl.  [mapaBnuyeckue
MEXaHU3MBI.

AtMmocdepa 3emiin u atMmocdepHoe napieHue. [[puunHbl cymecTBOBaHUS BO3AYLIHOW 000JI0YKH
3emuu. Onbit Toppuuennu. U3mepenue atmocepHOro qaBieHHs. 3aBUCUMOCTh aTMOC(hepHOTro
JaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11 u3mepenust atMochepHoOro JaBiIeHHUS.
JleiicTBHE )XUIKOCTH U raza Ha MOTPYKEHHOE B HUX Teso. BeITankuBaromas (apXxumMen0Ba) cuia.
3akoHn Apxumena. [InaBanue ten. BoznyxominaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JaBJIEHUS I'a3a OT TEMIIEPATypBhI.

Ilepenaya naBneHus KUIKOCTBIO U Fa30M.

CooOuiaromuecs cocyabl.

I'mppasinyeckuii mpecc.

[IposiBnenue neicTBust aTMOCcHEepHOro JaBICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CUJIIBI OT 00BbEMA NOTPYKEHHOW YacCTU Tela W IJIOTHOCTHU
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEH CUJIbI BECY BBITCCHEHHOM dKUJKOCTH.

VYcnoBue miaBaHus TeN: IUIABAHME WIIM MOTPYKEHUE Ted B 3aBUCHUMOCTU OT COOTHOUICHUS
IJIOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamophvie pabomol u onwvimol

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJAEC OT 00bEMa MOTPYKEHHOW B JKHUIKOCTH YaCTH
Tena.

Omnpenenenne BhITAIKMBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, MOIPYKEHHOE B KUIKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, EUCTBYIOIIEW HA TEIO B >KUAKOCTH, OT
Macchl Tela.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKHBAIOLIEH CHIIBI, JEHCTBYIOLIEH Ha TEIO B
JKUJKOCTH, OT 00bEMA MOTPYKEHHOHN B KUAKOCTh YaCTU T€JIA U OT TJIOTHOCTH KUIAKOCTH.
KoHcTpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHME JIOAKM M OmpelereHue  eé
IPy30I0ABEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTB. DHEpIrus

Mexanunueckas padbota. MoIHOCTb.

[IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBuUO paBHOBECHS pblyara.
[IpumeHeHue mnpaBuiIa paBHOBEcHs pblyara K Onoky. «3osoToe mpaBmio» MexaHuku. KII/]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. Kunetudeckasi v noteHuuanbHas sueprus. [Ipespaiienne oqHoro Bua
MEXaHUYECKOM SHEPTUU B APYroi. 3aKOH COXpaHEHUs SHEPTUH B MEXAHHUKE.

Jlemoncmpayuu

[Ipumepsl POCTHIX MEXAHU3MOB.

Jlabopamopmvie pabomul u onvimol

Omnpenenenne pabOThl CUIIBI TPEHHs MPU PABHOMEPHOM JBMKEHHH Tella MO0 TOPU3OHTAIBHOM
MTOBEPXHOCTH.

HccnenoBanue ycnoBuid paBHOBECHUS phluara.

N3mepenne KII/] HakTOHHOM MITOCKOCTH.

N3yuenune 3aKoHa COXpAaHEHUSI MEXaHUYECKOW SHEPIHH.

8 KUIACC

Pa3nen 6. TenioBble siBi1eHus

OCHOBHBIE TIOJIOKEHUS MOJICKYJSIPHOKMHETHYECKOM TEOpUH CTPOCHMs BemecTBa. Macca u
pa3Mepbl aTtoMOB M MoOJieKyJd. OmbIThl, MOATBEPKIAIOIINE OCHOBHBIE  IOJIOKEHUS
MOJICKYJIIPHOKHHETHYECKOU TEOPHH.

Mopenu TBEPIOro, KHUIKOTO W Ta3000pa3HOTO COCTOSHMI BellecTBa. Kpucrammndeckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHOKMHETHYECKOM Teopuu. (CMauuMBaHWE U KanWUISIpHbIE siBiIeHUs. TeruioBoe
pacIIMpEeHHe U CXKaTHE.
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Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIIOBOTO JBMKEHHUS 4acTHll. BHyTpeHHss
sHeprus. CocoObl U3MEHEHHS BHYTPEHHEH SHEpruu: TEIUIonepeaaya U COBEpIICHHE PaOOoTHI.
Bunel Teronepenayn: TeIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHE.

KonwmuecTBO TETUIOTHL. YenbHAas TEIUIOEMKOCTH BeIIecTBa. TemIooOMEH U TeIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIMYECKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenbHas temiota mapooOpa3oBaHHUs. 3aBUCUMOCTb TEeMIIEpaTypbl KHWIIEHUS OT
aTMoc(hepHOro IaBICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y JIeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunnumner padoTsl TermoBeix apurarenei KI1/] remmoBoro npurarens. TemmoBeie qBUraTeny u
3alllMTa OKPYKaroUIeh Cpeibl.

3aKOH COXpaHEeHHsI U MIPEBPAICHHs] SHEPTUU B TEIUIOBBIX MPOIECCaX.

Jlemoncmpayuu

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

HaGmronenne nuddys3un.

Habmtoienue siBieHui cMauMBaHUsI U KaMWUTSIPHBIX SIBJICHHM.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

V3MeHeHure AaBlieHus ra3a Mpu U3MEHEHUHN 00bEMa U HarpeBaHUK UITU OXJIAXKICHUU.

[IpaBuna n3amMepeHus TeMIepaTypsbl.

Bune! Teronepenaym.

Oxutax/ieHre Mpu COBEPIIEHNUU PabOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CUJIaMH.

CpaBHeHuE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.

Habmtonenue xuneHus.

HabGmronenre mocTostHCTBA TEMIIEPATYPHI MTPH TUTABICHHUH.

Mogenu TerIoBbIX JBUTATENCH.

Jlabopamopmvie pabomul u onvimol

OnBITH IO OOHAPYKEHHIO TEUCTBUS CUIJI MOJIEKYJISIPHOTO TPUTSKEHUSI.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB OBAPEHHOM COJIM MM caxapa.

OnbITHI MO HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.
Ornpezenienne naBieHrs BO3AyXa B OAJIJIOHE MITIPHUIIA.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTh JIaBJICHHS BO3yXa OT ero o0bEMa U HarpeBaHus WU
OXJIAXKICHHUS.

[TpoBepka runore3sl TUHEHHON 3aBUCHMOCTH JUIMHBI CTOJIOUKA )KUJIKOCTH B TEPMOMETPHUIECKON
TpyOKe OT TeMIepaTyphl.

Habmroienne m3MeHeHus BHYTPEHHEH PHEPruu Teja B pe3ylibTaTe Terionepenadyd U padoThl
BHEIITHUX CHJIL.

HccnenoBanue sBIeHUS TETNIO0OOMEHA MPU CMEIIMBAHUN XOJIOTHOU U TOpSTUeit BOJIBI.
OrnpezenieHne KOJIUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW TPH TEIJIOOOMEHE C HarpeTbiM
METaJUIMYECKUM IIUIUHAPOM.

Ornpenenenne yaenbHON TEMIIOEMKOCTH BELIECTBA.

HccnenoBanue nporecca uCrnapeHusl.

OnpeneneHre OTHOCUTENBHON BIAXXHOCTH BO3/yXa.

Ornpenenenne yAelIbHON TEMJIOTHI IIaBICHUS JIbJIA.

Paznen 7. DiiekTpryeckne 1 MAarHMTHbIE SIBJICHUS

Onektpuzanusi Ten. J(Ba pona aneKTpuUYecKux 3apsioB. B3aummoneincTBue 3apsyKEHHBIX Tell.
3akon KynoHa (3aBHCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJl OT BEJIMYUHBI 3apsiIoB U
pacCTOSTHUS MEX]Ty TEIaMH).

OnekTpuueckoe moje. Hampsk€HHOCTh dIeKTpUYecKoTo mojs. [IpuHIMI cymepno3uiuu
ANEKTPUUECKUX MoJieH (Ha KaYeCTBEHHOM YpPOBHE).
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Hocurenn snexkTpuyeckux 3apsiaoB. DJIEMEHTapHBIN 3ieKTpuueckuil 3apsan. CTpoeHue aroma.
[IpoBOIHUKY U AUDIEKTPUKHU. 3aKOH COXPAHEHUSI SJIEKTPUUYECKOTO 3apsia.

DNEeKTPUUECKU TOK. Y CIOBUS CYIIECTBOBAHUS IEKTPUUECKOTO TOKa. MICTOUHUKH MOCTOSIHHOTO
TOKa. JleHCTBUS 3JIEKTPUUYECKOro TOKa (TEIIOBOE, XMMHYECKOE, MATHUTHOE). DJIEKTPUUYECKUN
TOK B )KHJIKOCTSIX U ra3ax.

Onekrpuueckas nenb. Cuia Toka. DieKTpudeckoe HarpspkeHue. COnpoTUBIIEHHE NPOBOIHUKA.
YaenpHOE cOMpOTHBICHHE BemiecTBa. 3akoH Oma ans yuactka nenu. IlocrmepoBarenbHoe u
napajuieJIbHOE COSJUHEHNE TPOBOIHUKOB.

PabGora u mourHOCTH 3MeKTpUYecKoro Toka. 3akoH JDxoyns—Jlenuna. DnekTpudyeckue Lenu u
MOTPEOUTENN SIEKTPUIECKOM 3HepTrun B ObITY. KOpoTKOE 3aMbIKaHUE.

[ToctosiHHbIE MarHUTHI. B3anMoelicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE nojie. MarHuTHOe
noysie 3eMyiM W ero 3HaueHue Ui ku3Hu Ha 3emsie. OmbIT Opcrena. MarHutHoe moJie
AIEKTPUUYECKOr0 TOKa. [IpuMeHeHune 3J1eKTpOMaraHuToB B TeXHUKE. J{elicTBuEe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO ToKa. Vcnosb3oBaHue
JIEKTPOABUTATENICH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIOPTE.

Onpiter  @apaned.  SBneHue  snekTpomarHuTHoM — umHAaykuuu.  [lpaBuno  JleHna.
OnekrporeHepatop. CrnocoObl TOMyYEHUS AIIEKTPUYECKOW SHEPruu. ODIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.

Jlemoncmpayuu

DrneKkTpu3anus Ted.

JIBa poja aNEeKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.

YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DneKTpocTaTH4ecKast UHIYKIHUS.

3aK0H COXpaHEHUs AIEKTPUUECCKUX 3aPsII0B.

[TpOBOAHMKY U TUIIIEKTPUKH.

MogenupoBaHue CUIOBBIX JTUHUH 3JIEKTPUUECKOTO MOJIS.

HIcTOYHUKY TOCTOSTHHOTO TOKA.

JIeficTBHS 2IEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUI TOK B )KUJIKOCTH.

I"a30BbIii pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenne 3MeKTpUYeCcKOro HaIpsKEHUs BOJTBTMETPOM.

Peocrar u marazuH COpPOTUBIIEHUN.

BzaumopeiicTBue MOCTOSSHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3AeJI€HUs MOTOCOB MAarHUTa.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarnuTtHoOe 1ojie ToKa. JJIEKTPOMArHHmT.

JlelficTBe MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIEeKTPOABUTATEINb MIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS JIEKTPOMATHUTHON MHAYKIUH.

Omnerter @apages.

3aBUCHUMOCTD HaIpaBJIEHUsI MHAYKIIMOHHOTO TOKA OT YCJIOBHM €ro BO3HUKHOBEHUSI.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamoprvie pabomol u onvimul

OMBITHI 110 HAOTIOACHUIO JIEKTPHU3AIIUN TE MHAYKIIUEH U P COPUKOCHOBEHUH.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.

Coopxka u mpoBepka padOThI AMEKTPUICCKOM MU MOCTOSHHOTO TOKA.

W3mepenne u peryampoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HAPsHKCHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HIYIIETO 4YEpe3 pPEe3UCTOp, OT COMPOTUBICHUS
pE3UCTOpa M HAMPSDKEHUS Ha PE3UCTOPE.
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OnBITHL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIEKTPUUECKOT0 CONMPOTUBIIEHHS] TPOBOIHUKA OT €r0
JUIMHBI, IIJIOIIAU IIOIEPEYHOT0 CEYCHUS U MaTepHala.

[IpoBepka mpaBuiia CIOXKEHUS HAINPSHKEHUUW IpU IMOCIEAOBATEIIbBHOM COEJUHEHUU JIBYX
PE3UCTOPOB.

IIpoBepka npaBuia sl CUIIbI TOKA MTPU NapaAIIEIbHOM COEAMHEHUU PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JaMIIOUKy, OT HAIIPSLKCHUS Ha HEH.
Onpenenenne KIIJ[ narpeBarens.

HccenenoBanue MarHUTHOTO B3aUMOJEHCTBUS IIOCTOSIHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TMOJIsl IOCTOSIHHBIX MarHUTOB MIPU UX OObETMHEHUH U Pa3esICHUN.
HccenenoBanue 1eUCTBUS MIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHIIBI B3aUMOJCHCTBUS KaTYIIKU C TOKOM UM MarHuTa
OT CWJIBI TOKA Y HAIIPABJICHUs TOKA B KaTYyIIKE.

N3yuenune neicTBUA MATHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u u3ydeHne padoThl JIEKTPOIBUTATEIS.

N3mepenne KI1/] anekTpoaBuraTenbHOM yCTaHOBKH.

OnpITHI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOW MHIYKIUH: UCCIEJOBaHUE M3MEHEHUN
3HAYEHUsI U HAMPABIICHUS UHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3pen 8. Mexannueckue siBJICHUSA

Mexanuueckoe nBuxkeHue. MatepuanbHas Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JBUKEHHUs. PaBHOMepHOe mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. CBoOomHoe mnaneHue. OIbBIThI
lNanunes.

PaBHOMepHOE nBUXKEHME IO OKpPYKHOCTH. [lepnon u yactora obpamienus. JIuneliHas u yriioBas
cKopocTH. LleHTpoCcTpeMUTEIIBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprorona. Btopoit 3akoH Herootona. Tperuwit 3akoH Hprotona. IIpmHnmn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJBXKEHHS, CHJIa TPEHHS TMOKOS,
JIpyTrue BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHHE CBOOOIHOTrO mnajeHus. JBrkeHue
mwianer Bokpyr Comnupa. IlepBas kocmmuueckass ckopocTb. HeBecoMOCTp M NeEperpysku.
PaBHoBecue marepuanbHON TOUYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO Tena ¢
3aKpEIUIEHHOM OCBIO BpaleHuss. MoMeHT cuisl. LleHTp TsxecTu.

Umnynec Tena. M3menenwe wummnynbca. Wmmynbc cuibl. 3akoH COXpaHEHMs] HMITYJIbCA.
PeakTuBHOE IBUKECHUE.

Mexannueckasi paboTa U MOUIHOCTh. PaboTa cui TsKecTH, ynpyroctu, Tpenus. CBsi3b 3HEpruu
u pabotbl. IloTeHnuanbHass »HEpPrus Tena, MOJHATOIO HaJ IOBEPXHOCTBIO  3EMIIH.
IToTrenumanpHas 3HEprus ckaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruM. 3aKOH COXPAaHEHHUS MEXaHUYECKON DHEPIHH.

Jlemoncmpayuu

HabmioneHne MexaHMYecKoro ABM)KEHHS TeJla OTHOCUTENIFHO Pa3HbIX TeNl OTCUETA.

CpaBHEeHHE MYTE€H U TPACKTOPHUHN JABUKEHHS OJTHOTO M TOTO K€ T€Ja OTHOCUTEIBHO PAa3HbIX TeJ
OTCU€Ta.

N3mepenne cKkOpoCTH U YCKOPEHHUSI IPSIMOIUHENHOTO JBUKEHUS.

HccenenoBanue nNpu3HaKOB paBHOYCKOPEHHOTO IBUKECHHUSL.

Habmroienue nBr>keHus Tena no OKpyKHOCTH.

HabmioneHne MexaHU4eCKUX SIBICHUH, MPOUCXOAAIINX B cucTteMe oTcuéta «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTENIbHO KaOuHeTa (PU3HKH.
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3aBUCUMOCTbH YCKOPEHHMS T€Ia OT MAcChl Tela U ACHCTBYIONIEH HA HETO CUJIBI.

Habmionenue paBeHCTBa CHII IPU B3aUMOJCHCTBUU TEJI.

H3meHeHue Beca Tefa Npu yCKOPEHHOM JBUKECHUU.

Ilepenaya nMIrysabca Ipyu B3aUMOJEHCTBUM TEIL.

[TpeoOpa3zoBanus SHEPTUH PU B3aUMOICHCTBUHU Tell.

CoxpaHeHue uMILyjbca Ipu HEYIPYroM B3aUMOJEHCTBUH.

CoxpaHeHue UMITyJbca MPH a0COMIOTHO YIIPYTOM B3aUMOJCHCTBHH.

Halntonenue peakTUBHOTO JIBHXKECHHUS.

CoxpaHeHue MeXaHU4eCKOW YHEPTUH NMPU CBOOOIHOM I1a/ICHUH.

CoxpaHeHne MEXaHUYECKOW PHEPTUU NP IBUKEHUU TeJIa MO/ IeHCTBUEM IIPYKUHBI.
Jlabopamophvie pabomol u onvimol

KoHcTpyupoBanue Tpakra ajs pa3roHa U AajJbHEHIIEro paBHOMEPHOTO JBHKEHUS LIApUKa WU
TEJEKKH.

Omnpenenenue cpenHeil CKOPOCTU CKOJIBKEHHsI OpycKa WM JBM)KCHHUS IIapUKa 10 HAKIOHHON
MJIOCKOCTH.

Onpenenenyue yCKOpeHus Tella IpU paBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYyTH OT BpPEMEHHM NIPU PaBHOYCKOPEHHOM JIBIDKEHUH Oe3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka TUIIOTE3bI: €CIM MPH PAaBHOYCKOPEHHOM [BIKEHUU 0€3 HAayalbHOM CKOPOCTH ITyTH
OTHOCSITCS KaK psii HEYETHBIX YUCEJI, TO COOTBETCTBYIOIME IPOMEXYTKA BPEMEHH OJAMHAKOBBI
HccnenoBanrie 3aBUCUMOCTH CHIIbI TPEHUS CKOJIBKEHUSI OT CUITBI HOPMaJIbHOTO JABJICHHUS.
Onpenenenne KodhHUIUESHTA TPESHUSI CKOJBKCHHSL.

Ornpenenenne )KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIbl TPEHMS MPU PAaBHOMEPHOM JIBUJKEHUU Tella 10 TOPU30HTAIbHOM
MOBEPXHOCTH.

Omnpenenenne padoOTHI CUIIBI YIPYTOCTH MPH NOJbEME Ipy3a C HCIIOIB30BAaHUEM HEIOJIBUKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

N3ydeHue 3aKk0Ha COXpaHEHUsI SHEPTUU.

Pa3nesn 9. Mexannveckue KoJie0aHusi H BOJTHBI

KonebarenbHoe pnBuxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHMH: Tepuoj, YacToTa,
aMIUINTyAa. MartemaTuueckuid W MpYKUHHBIA MasTHUKU. [IpeBpamenue sHeprum Ipu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue KosiebaHus. BpIHyxIeHHble KkoneOaHus. Pe3onHanc. MexaHW4yecKHe BOJIHBI.
CaolicTBa MexaHn4ecKuX BoJIH. [IposiosbHbIE U MonepeyHble BOJHBL. J[JTMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. [')poMKOCTh 3ByKa U BeicOTa TOHA. OTpakeHue 3Byka. lHppa3Byk u yiabTpa3BykK.
Llemoncmpayuu

Habmonenue xonebanuil Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPYy>KUHE.

Habmronenne BbIHY X /1€HHBIX KOeOaHU 1 pe30HaHca.

Pacnpoctpanenue npooiabHBIX U MONEPEYHbIX BOJIH (Ha MOJIENHN).

Habmto1eHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopmvie pabomul u onvimol

Omnpeznenenue 4acTOTHI U MEpHOAA KoleOaHUH MaTeMaTHYeCKOro MasiTHUKA.

Ornpezenenre 4acTOThl U IEPHo/ia KoJeOaHuil Py KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHNUH MOABEIICHHOTO K HUTH I'Py3a OT JITMHbBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/1a KoieOaHui Mpy>KMHHOTO MasiTHUKA OT Macchl rpy3a.
[TpoBepka HE3aBUCUMOCTH NEpUO/Ia KoJeOaHUil rpy3a, MOIBEIIEHHOT0 K HUTH, OT MacChl Ipy3a.
OnbIThI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh MEpuoAa KojeOaHuN NpYyKMHHOTO MasiTHHKa OT
MAacchl I'py3a 1 )KECTKOCTH MPYKUHBI.

H3mepenne yckopeHus cBOOOIHOIO MaJAeHHUS.
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Paznen 10. JjieKTpOMarHuTHOE 1MOJI€ M 3JIEKTPOMArHUTHbIE BOJIHbI

DJEKTPOMAarHUTHOE T0Jie. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ilkana »MEKTPOMArHUTHBIX BOJIH. VCroiib30BaHME 3JIEKTPOMArHUTHBIX BOJH JJIsi COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupojaa ceera. CkopocTh cBeTa. BoaHOBbBIE cBOWCTBA CBETA.
Jlemoncmpayuu

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

BosiHOBBIE CBOICTBA CBETA.

Jlabopamopmvie pabomol u onvimol

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIIBHOTO Tele(oHa.

Pa3gen 11. CBeToBbI€e IBJIEHUS

JlyueBas Mozens cBeta. Mcrounuku cBeta. [IpsMonnHeliHOe pacipocTpaHeHUE CBETa. 3aTMEHUs
Counnna u JIynsl. Otpaxkenue cBera. [mockoe 3epkano. 3akOH OTpa)KEHHs CBETA.

[Ipenomnienue cBera. 3akoH IpesnomieHHs cBeTa. [losHOe BHyTpeHHee OTpakKeHHE CBETa.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONTHUYECKUX CBETOBOAX.

Jlunza. Xox mydeit B nuH3e. OnTrueckas cucrema (oToamnmapara, MEKPOCKOIA M TEIECKOIa.
['ma3 kak onTuyeckas cucreMa. biM3opyKkocTh U 1aabHO30PKOCTb.

Paznoxenue 6Genoro ceera B cnekTp. OnbiTel HptoToHa. CrojkeHue CHEKTpaJIbHBIX I[BETOB.
Hucnepcus ceTta.

Jlemoncmpayuu

[TpsimonuHEtHOE pacpoCcTpaHeHHE CBETA.

OtpaxkeHue cBera.

[Torydenue n300pakeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

IIpenomnenue ceera.

OnTH4eckuii CBETOBO/I.

Xon rydeit B coOnparomiei TiuH3e.

Xox J1ydeil B paccenBarolei JIMH3E.

[Tosryuyenue n300paxeHNU ¢ MOMOILBIO JIUH3.

[Tpuntmn neiictBust GporoamnmapaTa, MUKPOCKOIIA U TEIECKOTMA.

Mopens rnasa.

PaznoxeHnue 6e10ro ceera B CIIEKTP.

[TosrydyeHue 6en0ro cBeTa MpH CI0KEHUU CBETA Pa3HbIX 1[BETOB.

Jlabopamophvie pabomol u onvimol

HccnenoBanue 3aBUCMMOCTH YIJIa OTPaXKEHHsI CBETOBOTO JIyda OT yrJja MaJeHusl.

W3ydeHne xapakTepuCTHK H300pakeHus IpeIMeTa B INTIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH YIJIa MIPEIOMJIEHUSI CBETOBOI'O Jy4a OT YIJIa NaJEeHUs Ha TpaHULe
«BO3LyX—CTEKJIIO».

[TomyueHue n300pakeHMit ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOHN CHUJIBI COOMpArOIei TUH3BI.

OnBITHI O Pa3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.

OMBITHI MO BOCTIPUSATHIO I[BETA MPEAMETOB MIPH UX HAOIIOACHUH Yepe3 IBETOBBIC (PUIBTPHI.
Paznen 12. KBanToBbIe siBJIeHHS

Onwitel Pesepdopna u mmanerapnas mojnenp atoma. Mogens aroma bopa. Hcmyckanwe u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PagunoaktuBHOCTh. Anb(a, Oeta- u ramma-uznydeHusi. CTpoeHue aTOMHOTO siipa. HykmonHas
MoJiedb aTroMHOro siapa. M3orombl. PaamoaktuBHble mnpeBpameHus. [lepumon momypacmana
ATOMHBIX sJEP.

SnepHble peakuuu. 3aKOHBI COXpPaHEHHs 3apsAJOBOIO M MAacCOBOTO 4YHCENl. DHEprusi CBS3U
aToMHBIX siep. CBsi3b maccel UM 3Hepruu. Peaknuum cuHte3a u AeneHus sanep. Mcrounuku
sHeprun ConHIA U 3BE3 .

Snepnas snepretuka. JlelicTBUs paJuOaKTUBHBIX U3IyUYE€HUN HA KUBBIE OPraHU3MBbI.
Jlemoncmpayuu
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CreKTpbl U3JIy4YEeHUS U TIOTJIOMICHHUS.

CrexTpsl pa3IuyHbIX T'a30B.

CnekTp Boaopoaa.

Habmonenue tpeko B kamepe BuibcoHa.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYUEHH.

Perucrpanus uzinydeHus: IpupoOAHBIX MUHEPAIOB U MPOJAYKTOB.

Jlabopamophvie pabomol u onvimol

HaburoieHne CrulomHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyYEHHUS.

HccnenoBanue TPEeKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH (TI0 (hoTOrpadusim).
W3mepenue paanoakTuBHOTO (hoHa.

I[HoBTOpUTENBbHO-00001IAKOIIIMIA MOAYJIb

[ToBTOPUTENFHOOOOOMAIOIIMI MO/YJIb TPEAHA3HAYEH JUIsI CUCTeMaTH3aluu M 0000eHus
MPEIMETHOTO COACPKAHUS U OIbITA ACSITEILHOCTU, TPUOOPETEHHOTO MPH U3yUYEHUH BCETO Kypca
¢u3uKy, a TakKe Ui TOATOTOBKM K OCHOBHOMY T'OCYIAapCTBEHHOMY 9K3aMEHY IO (pU3UKE s
00y4Jaronuxcs, BEIOPaBIINX 3TOT y4eOHBIN MpeIMeT.

[Tpu u3yyeHun AAHHOIO MOJYJI PEANTU3YIOTCSI U CUCTEMATU3UPYIOTCS BUJbBI JAEATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ECIEUNBACTCS TOCTHXKEHUE MPEIMETHBIX U METANPEAMETHBIX IIAHUPYEMBIX
pe3ynbTaToB 00y4deHUsl, GOPMUPYETCS €CTECTBEHHOHAY4HAasi TPAMOTHOCTb: OCBOCHUE HayYHbIX
METOJIOB HCCJICIOBAHMS SIBICHUI TPUPOJbI M TEXHUKH, OBJAJCHHUE YMEHHUSIMH OOBSCHSTH
¢usnueckue sBIEHUS, NPUMEHSAA IIOJIyYCHHbIE 3HAHUS, peulaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMIIIANBEHO NEATEIbHOCTHBIM XapaKTep JAHHOIO Pas3felia pealu3yercs 3a C4ET TOro, 4To
00Oy4aromirecs BHIMOIHSIIOT 3aJaHtsl, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IOJyYEHHBIX 3HAHUH pPaclO3HaBaTh M HAYYHO OOBSACHATH (PU3MUECKUE SIBICHUS B
OKpYKaroIlei MPUpoe U MOBCEIHEBHOM KU3HH;

UCTIOJIB30BaTh HAYYHBIE METOJAbl HCCIENOBaHHUA (PU3UYECKUX SBJICHUIH, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYUYCHHS TEOPETUUYECKUX BBHIBOJIOB;

OOBSCHATh HAay4HbIE OCHOBBI HamOojee BaXXHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJOTHUH,
HaIrpuMep, MPaKTUYECKOr0 UCIOJIb30BAHUS PA3JIMUYHBIX UCTOYHUKOB YHEPIUU Ha OCHOBE 3aKOHA
MPEBpALEHHs] U COXPAHEHUSI BCEX U3BECTHBIX BUOB SHEPTHUH.

4. TEMATUYECKOE INTAHUPOBAHUE

7 Kiacc
Ne HanmenoBanue KomnuectBo | Xapakrepucruka OCHOBHBIX BUJIOB
n/n paszenos, TeM 4acoB JeATEIIbHOCTH
yyalmxcs
1 | Beenenue 4 Hcnonp3oBath  ¢u3myeckue  npubopbl U

U3MEPUTEIIBHBIE MHCTPYMEHTBI I U3MEPEHUS
(bu3NYECKUX BETUYMH.

BeipaxkaTs pe3ynbTarsl n3mepenui B CH.
BBINIONMHATE MPAaKTUYECKUE 3aJaHUS: ONPENEIIATH
METO/bI U3yUeHUSs (PU3NUECKUX SBICHHM.
CobntoiaTh Ha ypOKe OOIIENPHUHATHIE HOPMBI
MOBEJCHMs, TMpaBUia OOLIEHHS CO BCEMHU
y4aCTHUKaMU 00pa30BaTeIbHOU J1€ATEIbHOCTH,
IIPUHIUIIBI yueOHoI JUCLHUTIIIUHBL U
CaMOOPraHU3aLNH.

Pa3BuBarhb  1O3HABATEIBHYI0O U TBOPYECKYIO
AKTMBHOCTH, WHULHATHBHOCTh B PA3JIMYHBIX
cdepax uzydyeHus: GU3UKH.
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[TepBonavasibHBIE
CBEJICHUS 0
CTPOCHHH BEIIECTBA

YMeTh onuchiBaTh U OOBSACHATH  (PU3UUYECKHE

SBJICHUS: mddysus, CMaulBaHUE u
HECMauMBaHUE TBEPBIX TEI KUIKOCTAMH.
Yuurecs 00CyX/1aTh UH(POPMAIIHIO u

BBICKa3bIBaTh CBOE MHEHHE TI0 €€ IOBOJIY,
pa3BUBAaTh YMEHHS COBEPIIATh MPABHILHBIN
BBIOOD.

BzaumonelictBue
TeN

23

Habmionenue u omnucaHue pa3ivyHbIX BHUIOB
MEXaHUYECKOTO JABUKEHUS, B3aUMOICUCTBUS TEI.
W3mepsTte  (usmueckre  BEJIUYUHBL:  BpeMs,
paccTosiHus, CKOpPOCTb, MacCy, IUIOTHOCTb
BEIIECTBA, CUITY.

[IpoBenenue MPOCTHIX OTIBITOB u
AKCIIEPUMEHTAIBHBIX UCCJIETOBaHUM o
BBISIBJICHUIO 3aBUCHUMOCTEH: TMYTH OT BPEMEHH
Opyd  PaBHOMEPHOM U PaBHOYCKOPEHHOM
JIBIDKCHUHM, CHWJIBI YIOPYrOoCTH OT YUIMHEHHS
MPYXUHBI, CHJIBI TPEHUSI OT CUJIBl HOPMAIbHOTO
JIaBJICHUS.

[TpakTrueckoe npuMeHeHue GU3NYECKUX 3HAHUN
JUISL BBISIBJIGHUS 3aBUCHMOCTA TOPMO3HOTO ITyTH
aBTOMOOWJII OT €ro CKOPOCTH; HCIIOJIb30BAHUS
MPOCTHIX MEXaHU3MOB B MTOBCETHEBHOMN KU3HH.
OObsicHeHHE yCTPOWCTBAa M MPUHLMUIA JEUCTBUS
¢uzndeckux ~ MpUOOPOB M TEXHUYECKUX
00BEKTOB: BECOB, TUHAMOMETPA.

Yuutbcs BBICTpPANBaTh JIOBEPUTEIIbHBIC
OTHOLLEHUS MEXIY YYaCTHUKaMHU
00pa3oBaTeNbHOTO Tpollecca. Y4YacTBOBaTh B
00CyXJIeHUU MPOOJIEMHBIX CUTYaIHH.

JlaBneHue TBEpAbIX
TeN, rasos,
JKUIKOCTEN

21

HaOnronenne u omucaHue mnepegadd JlaBJiICHUs
TBEPIBIMU TEJNaMH, JKHIKOCTAMH W Ta3aMH,
IUIaBaHUS Tell; OOBSICHEHUE JTUX SIBIEHUM Ha
ocHoBe 3akoHOB [lackans u Apxumena.
N3mepenue Gpu3nuecKuX BEeIUYHH: JaBICHUS.
OOBsicHeHHE YCTPOWCTBA W TIPUHIUIIA JEHCTBUS
¢usmueckux ~ mpuOOPOB M TEXHUYECKHUX
00BEeKTOB: OapomeTpa.

Pemate 3amaun Ha TNpUMEHEHHE U3YyUYEHHBIX
($u3HYECKUX 3aKOHOB.

Yuutscs 00CyX/1aTh UHOpMAIINIO u
BBICKa3bIBaTh CBOE MHEHHE TI0 €€ TIOBOIY.
VYyacTBOBaTh B OOCYXIEHHH MPOOJIEMHBIX
CHUTyallWif, a TaKk »Jk& B pEIIeHUH 3aaad
MIPAKTUYECKON HAMPaBICHHOCTH.
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5 | Pabora " 14 N3mepenne (usnyeckux BENWYUH: PaOOTHI,
MOIIHOCTb. MOIIIHOCTH.

OHeprus IIpoBenenue IIPOCTBIX OIBITOB u
AOKCIEPUMEHTAIBHBIX ~ HCCIECIOBAHUN  yCIOBUH
PaBHOBECHSI pblyara.

[TpakTHdeckoe mpuMeHeHue PU3NISCKUX 3HAHUN
JUISL UCIOJIB30BAaHUSl MPOCTBIX MEXAHU3MOB B
MOBCEIHEBHOW KU3HH.

OOBsicHeHHE yCTPOWCTBA W TPUHIUIIA JCHCTBUS
buznyeckux  TPUOOPOB M TEXHUYECKHX
00BEKTOB: IPOCTHIX MEXAHU3MOB.

Hcnons3oBars KT u coBpeMeHHBIE TEXHOJIOTUU

00y4eHusI.
[TpuobperaTh HaBBIKH CaMOCTOSATEILHOTO
pEIICHHS TOCTABJICHHBIX 3a]1a4.
684
8 xknacc
Ne HaumenoBanue KonunyectBo | Xapakrepuctuka OCHOBHBIX BHJIOB
/o pa3eoB, TeM 4acoB JIEITEIbHOCTH
yYaImxcs
1 | TerioBsie ABICHUS 23 HaGnronenne w omucaHue  pas3iIM4YHBIX BUIOB
TEIUIONIEPE 1AM, A3MEHEHUH arperaTHbIX

COCTOSSHUM  BEIECTBA;  OOBSICHEHHE  JTHUX
SBJICHUN Ha OCHOBE IPEJCTaBICHUN 00 aTOMHO -
MOJIEKYJIIPHOM CTPOCHUM BEIIECTBAa, 3aKOHa
COXPAHEHUS SHEPTUH B TEIJIOBBIX Mpolieccax.
N3smepenne buznuecKux BEJINYMH:
TeMIepaTypbl, KOJWYECTBA TEIUIOTHI, YJEIbHOU
TEIUIOEMKOCTH, YAEIBHOM TEIUIOTHl IUIABICHUS
JIbJ1a, BIAXKHOCTH BO3/1yXa.

[IpoBeneHne MPOCTHIX (PUINYECKUX OMBITOB U
AKCIEPUMEHTAIBHBIX HCCIIEIOBAHU I o
BBIABJICHUIO  3aBUCUMOCTEH:  TeMIepaTypbl
OCTBIBAIONIEH BOABI OT BPEMEHH, TEMIIEPATypPhI
BEIIECTBA OT BpPEMEHU IIPU HU3MEHEHUAX
arperaTHbIX COCTOSIHHUI BEILECTBA.
[TpakTdeckoe mpuMeHeHne GU3NIECKUX 3HAHUH
JUIL y4eTa TEIUIONMPOBOJHOCTH U TEIIOEMKOCTH
Pa3JIMYHBIX BEIIECTB B IOBCEAHEBHOM KU3HM.
OO0BsicHEeHHE YCTPOMCTBA W MPHUHIIAINA JTCUCTBUS
buznueckux ~ TpUOOPOB U TEXHUUYECKUX
00BEKTOB: TEPMOMETpA, MCUXPOMETPA, MapOBO
TypOUHBI, JABHUTATENIS BHYTPEHHErO CrOpaHus,

XOJIOAUIIBHUKA.
Yuutbcs BBICTpauBaTh JIOBEPUTEIIbHbBIE
OTHOIIIEHUS MEXITY YYaCTHUKAMHU

00pa3oBaTeNILHOTO MpoLECCa.

VYyactBoBaTh B  OOCYXIEHHUM IPOOJIEMHBIX
CUTyallUld, a TaKk »JK€ B PELIEHUH 3anay
IIPAKTHUYECKOW HAIIPaBIECHHOCTH.
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DJIEKTpUYECKue
SABJICHUSA

27

HaGnronenne u omnmcaHuwe 3IIEKTpU3AIUU  Tel,
B3aUMOJICMCTBUSL ~ JJIGKTPUUECKUX  3apsAJiOB,
TEIJIOBOr0 NEHCTBUA TOKAa, OOBICHEHHE JTUX
SIBIICHUM.

N3mepenne ¢GU3MYECKUX BEIMYMH: CHIIBI TOKA,
HaIPSKEHUs, AJIEKTPUYECKOTO COMPOTUBIICHUS,
pabOTHI M MOIIHOCTH TOKA.

[IpoBeneHne MPOCTHIX (PUINISCKUX OMBITOB U
AKCIEPUMEHTAIBHBIX HCCJICTOBAaHUMN 30
W3YUYCHUIO: 3IEKTPOCTATUUECKOTO
B3aUMOJICUCTBUS 3apsKEHHBIX TeJ, JCUCTBUSA
MarHUTHOTO TIOJS HAa TPOBOJHUK C TOKOM,
ITOCJIEIOBATEILHOTO n MapajjIeIbHOIO
COCIMHEHUS! MPOBOJHUKOB, 3aBUCUMOCTH CHIIbI
TOKa OT HAIPSIKEHUS HA YYaCTKE LIETIH.
[IpakTuueckoe npuMeHeHne PU3NIECKUX 3HAHUIN
IS 0€e30I1aCHOr 0 oOparnieHus C
AIEKTPOOBITOBBIMU npudopamu;
NpEAYNPEeXRACHUS ONacHOro BO3JIEHUCTBUS Ha
OpraHW3M 4YeJIOBEKa JIEKTPUUYECKOTO TOKA.
OObsicHeHHEe YCTPOICTBA M MPUHLIUIA JEHCTBUS
¢u3n4ecKux  MPUOOPOB M TEXHUYECKUX
00BEKTOB: aMIIEpPMETPa, BOJIbTMETpA.

Pemate 3agaun Ha TNPUMEHEHHE W3YYEHHBIX
(U3UYECKUX 3aKOHOB

Hcnons3oBate HUKT u COBpPEMEHHBIE
TEXHOJIOTUU 00y4EHUS.
Yuutecs o0cyX1aTh nH(pOpMaLKIO u

BBICKA3bIBaTh CBOE MHEHUE IO €€ TOBOY,
pa3BUBaTh YMEHMsI COBEpIIATh MPABHIbHBIN
BBIOOP. [TpuoGperats HaBBIKU
CaMOCTOSITEIBHOTO ~ PEIICHUs]  MOCTaBICHHBIX
3az1ay.

3HeKTpOMaFHI/ITHBIe
SABJICHUSA

HaGnronenue wu omucaHue, B3aUMOICHCTBUS
MarHuToB, JEWCTBHUS MarHUTHOIO TIOJs Ha
IPOBOJIHUK C TOKOM; OOBSICHEHHE ITHX SIBICHUI.
[IpoBenenne mpocThiXx (U3HUYECKUX OIBITOB U
AKCIEPUMEHTAIBHBIX UCCIIEJOBAaHUN 1o
U3YYEHUIO: JEWCTBHUS MArHUTHOTO TMOJs Ha
IIPOBOJHMK C TOKOM.

OOBsicHeHHE YCTPOWCTBA W MPUHITAINA JTCUCTBUS
¢usmueckux  MpuOOpPOB U TEXHUUECKHUX
00BEKTOB: JTUHAMUKA, MUKpOQOHa,
AIIEKTPOTE€HEPATOPA, MIEKTPOJABUTATEINS.
VYyactBoBaTh B  OOCYXIEHHUM IPOOJIEMHBIX
CUTyallUl, a TaKk »JK€ B PELIEHUU 3anay
MIPaKTUYECKOW HAITPaBIECHHOCTH.

BripabatsiBaTh HaBbIKU myOIUYHOrO
BBICTYIUICHUS TIEpPEJ] ayIUTOpUEH.
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CBEeTOBLIE SIBJIEHUS

13

[IpoBenenne npocTbIX (PU3NYECKUX ONBITOB U
AKCIIEPUMEHTATBHBIX HCCIIeTIOBaHUI 1o
M3YYCHHIO: YIJIa OTpakKeHHUs CBeTa OT Yyria
MaJCHUsI, YIJIa TPEJIOMIICHHUS CBETa OT yria
MaJCHHUS.

Pemarp 3amaum Ha mNpUMEHEHHE H3yYECHHBIX
(bu3HYECKUX 3aKOHOB.

OOBsICHEHHE YCTPOIMCTBA M MPHUHIIUIA JCHCTBUS
GU3HMYECKUX  MPUOOPOB M TEXHUYECKUX
00BEKTOB: OYKOB, ¢oroanmnapara,
MPOEKIIMOHHOTO arnapara.

Y4acTBOBaTh B KypaToOpCTBE MOTHBUPOBAHHBIX U
SPYAMPOBAHHBIX  OOyYaromMXcs  HaaA  UX
HEYCIEBAIOIIMMHU  OJIHOKJIACCHUKAMH, JIAIOIIEM
IIKOJIbHUKAM ~ COLIMANIbHO ~ 3HAYUMBIM  OTMBIT
COTPYTHUYECTBA U B3AMMHOMN TTOMOIIIH.

684

9 kJacc

/a

HaunmenoBaunue
pasziesioB, TEM

Komunuec
TBO
qaCcoB

XapaKTepI/ICTI/IKa OCHOBHBIX BHAOB ACATCIBHOCTHU
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3aKOHEBI
B3aUMOJIEUCTBUS U
IBIDKECHUS TEN
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HabGmoneHnne u  omucaHue pa3iMyHBIX BHUJOB
MEXaHUYECKOTO JBM)KCHMS; OOBSCHEHHE 3TUX
SIBJICHUI Ha OCHOBE 3aKOHOB JuHamMuKku HproToHa,
3aKOHOB COXPAHEHHUS UMIIYJIbCA U SHEPruu, 3aKOHa
BCEMUPHOI'O TATOTEHUS.

N3mepenue (Qusmueckux BEJIWYUH: BpPEMEHH,
paccTosHUsA, CKOPOCTH, CHJIBI.

[IpoBenenue MIPOCTHIX OTIBITOB u
9KCIIEPUMEHTAIIBHBIX UCCIIEJOBAaHUM 1o
BBISIBJICHHIO 3aBHCHUMOCTEH: yTH OT BpEMEHHU IpH
PaBHOMEPHOM U PaBHOYCKOPEHHOM JIBUKEHUH.
[IpakTnueckoe npuMeHeHne (U3NYECKUX 3HAHHUH
JUI BBISIBIIEHHS 3aBUCUMOCTH TOPMO3HOIO IIyTH
ABTOMOOWJIS OT €r0 CKOPOCTH.

OObsicHeHHe YCTpONCTBa M NpUHIUNA JEHCTBUSA
¢u3znueckux NpuOOpPOB U TEXHUYECKUX OOBEKTOB:
BECOB, IMNHAMOMETpA.

CobmoiaTh Ha YpOKe OOIIENPUHATHIE HOPMBI
MOBEJICHHsI, MpaBwia OOIIEHHs CO  BCEMH
Y4acCTHUKaMH  00pa30BaTENbHON  JESITEIbHOCTH,

TIPUHIIHIIBI y4eOHOI JTACHUITINHEI u
caMOOpTraHU3aIHH.
PasBuBarn MO3HABATEIIbHYI0 M  TBOPYECKYIO

aKTUBHOCTH, HMHHMIIMATUBHOCTH B  Pa3IMYHBIX
cdepax uzydeHus: PU3MKH.
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Mexannueckue
KOJICOAHUS U BOJIHBI.
3BYK

15

HaGmronenne wu  onmcaHWe pa3iUYHBIX — BUJIOB
MEXaHNYECKUX KOJEOaHMM W BOJH, OOBSICHEHHUE
9TUX SBJICHUH Ha OCHOBE 3aKOHOB JWHAMHKHU
Hsrotona.

N3mepenne  GU3MYECKUX  BEIMYMH:  TEpHOJIA
KoJe0aHuii MasATHHKA.

[IpoBencHme MPOCTHIX OIIBITOB H
IKCIIEPUMEHTAITLHBIX HCCIEN0BAHUN j3(0)
BBISIBIICHUIO 3aBHCHMOCTEH: TIepuoaa KoJieOaHui
MasTHUKAa OT JUIMHBI HUTH, TEepuoja KoseOaHuit
rpy3a Ha MPY>KHHE OT MacChl Ipy3a U OT KECTKOCTH

MIPY>KUHBIL.
Yuumuca 8vICMpausams dosepumeinbHbvle
OMHOWEeHUs Mmedncoy yyacmHuKkamu

06pazoeamenbHO20 npoyecca.

Yuacmeosamv 6  00Ocyscoenuu  npobdremHulx
cumyayuti, a mak Jce 8 peuweHuu  3a0ad
NPAKMU4ecKoll HanpagIeHHOCMU.

DIIeKTPOMarHUTHOE
noJje
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HabGntonenne u  omnMcaHue  B3aUMOAECHUCTBUS
MarHuToB, JEWCTBUS MarHUTHOTO TONsA Ha
MIPOBOJHUK C TOKOM, TEIUIOBOTO JEHCTBHUS TOKA,
ANEKTPOMArHUTHOM MHIYKIUH; CAMOWHIYKIIHH;
00BSICHEHHE ITUX SIBJICHUMN.

[IpoBenenue mnpoCThHIX (PUIUUYECKUX OMBITOB H
AKCIIEPUMEHTAJIbHBIX MCCIIEI0BAaHUMN 110 U3YUYEHUIO:
JNEHCTBUST MAarHUTHOTO TIOJIA Ha TPOBOJHHUK C
TOKOM, AIIEKTPOMArHUTHON WHIYKIIAH,
camMomHayKiuu.  IlpakTuyeckoe  mpHUMEHEHHE
¢bu3nvyecknx  3HaHUKH U1 TPeXyNPEeKICHUS
OMaCHOTO BO3JIEHCTBHS Ha OPraHMW3M YeEJIOBEKa
AJIEKTPOMArHUTHBIX U3TYYCHUH.

OObsicHeHHe YCTpONCTBa M NpUHIMUNA JeHCTBUSA
¢u3znueckux NpuOOpPOB U TEXHUYECKUX OOBEKTOB:
JIEKTPOMEXaHUYECKUN WHAYKLUHMOHHBIA TeHepaTop
TEPEMEHHOT0 TOKa, Tpanchopmatop,
Kosie0aTeabHbIl KOHTYp, AETEKTOp, CIEKTPOCKOII,
cnektporpada.

VYyacTBOBaTh B OOCYXJIEHHUM  NPOOIEMHBIX
CUTyallud, a TaKk e B pEUeHUH 3ajad
MPAKTUYECKON HANPaBIEHHOCTH.

BripabareiBaTh HaBBIKH ITyOJIHYHOTO BBICTYTUICHHS
nepes ay IMTOpueH.
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CTtpoeHue aroma u
aTOMHOTO SiApa
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HaGmtoneHne W omnmcaHue ONTHYECKUX CIICKTPOB
pPa3NMUYHBIX BEIIECTB, WX OOBSCHEHHE HA OCHOBE
MPEJCTaBICHUI O CTPOCHUH aTOMa.

[IpakTdeckoe npuMeHeHHWE (U3HUYECKUX 3HAHHMA
JUIE  3aI0UTBl  OT ONACHOTO BO3JCHCTBHS Ha
OpraHHW3M 4YeJIOBEKa PaJUOAKTHBHBIX H3ITYYCHUN;
IUIT U3MEPEHHSI PAJMOAKTUBHOTO ()OHA U OICHKH
ero 0e30MacHOCTH.

PasBuBaTh  caMOCTOSATENBHOCTH,  pediekcuro,
CaMOOLIEHKY, CAMOOPTIaHU30BAaHHOCTb.
[IproOperaTs HaBBIK CaMOCTOSITEIBHOTO PEIICHHSI
TEOPETUYECKOM MPOOIEMBL.

Crpoenue u
DBOJTIOLIUSA
Bcenennoi

HaOmrofenue u omnucaHne HEOCCHBIX OOBEKTOB;
rpynnsl  00bekToB, BXxomAmux B ColHEuHyo
CHCTEMY.

OOBACHATH (PU3MUECKUE TPOLIECCHI, TPOUCXOIAIINE
B Henpax ConHIA M 3BE3]l W HA3bIBAaTh MPUYHMHBEI
oOpa3oBanus nsiteH Ha CollHIE; HECTAlMOHAPHOCTh
Bcenennon.

Paznuuath  rumote3sl 0 MPOUCXOXKIECHHUH
ConHEeYHOU CUCTEMBI.

OnwuceiBaTh  TpM  MOAEIM  HECTAl[MOHApHOU
Bcenennon, IIPEJIOKECHHBIE ®puaMaHoM;
¢dororpaduu mansix Tea CoTHEYHON CUCTEMBI.
CpaBHMBATh TUIAHETHI 3€MHOW TPYIIBI; TUIAHETHI-
TMTaHTBHI.

AmnanuzupoBath Gororpadun COTHEYHONH KOPOHBI U
oOpa3oBaHuii B Hei; ¢ororpaduu wuiIu craaisl
TUTaHeT.

[IpuBoAMTH MpHUMEpPHl U3MEHEHUS BUJAA 3BE3JHOTO
Heba B TEYEHHE CYTOK.

VY4acTBOBaTh B KypaTOPCTBE MOTHBHPOBAHHBIX M
SPYAUPOBAHHBIX o0ydJaromuxcs HaJl 175
HEYCIEBAIOIIMMH  OJITHOKJIACCHUKAMH,  JAOLIEM
IIKOJIPHUKAM  COIMAIbHO  3HAYMMBIH  OIIBIT
COTPYAHMYECTBA M B3aMMHO TOMOIIIH.
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