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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas nporpamma o ¢pusuke /uis 7 Kjiacca OCHOBHOH IIKOJIBI COCTABJIEHA HA OCHOBE:
OyHIaMEeHTAIBHOTO S/pa cojlepkanus o0iero oopazoBaHusi;

1.  ®epepanbHOr0 rocyJapCTBEHHOro 00pa30BaTeNbHOIO CTaHAApTa OCHOBHOI'O
obwero obpazoBanus (PI'OC OOO), yTBep)KIEHHOro IMpuKazoM MuHUCTEPCTBA
obpazoBanus U Hayku P® ot 17.12.2010 r. Ne 1897;

2, 3akona P® «Ob obpazoBaHuuy;

3. CanlluH, 2.4.2.2821-10 «CanutapHO-2nHAeMUuoNorndeckue TpeboBaHus K
YCIOBUSAM M oOpranuszauuu oOydeHusi B 0OIIe0Opa3oBaTe/IbHBIX  YUPEKACHUSIX»
(yTBep)KJIeHHbIE ITOCTAHOBJIEHHEM [JIaBHOIO roCy/IapCTBEHHOrO CAHUTAapPHOrO Bpada
Poccutickoit ®epepannu 29.12.2010 r. Ne189);

4. [IpumMepHBIX mporpaMM OCHOBHOro obOuiero oOpa3oBaHusi 1O y4eOHBIM
npeameram.— M.: Ilpocseruenune, 2010. (CrangapTsl BTOPOro rMoKoJICHUs! );

S. IIporpammbl ocHOBHOro obuiero odpaszosanusi. @usuka. 7 — 9 xiaccel. ABTOPBI:
A.B. Ilepbiukun, M.B. ®unonosuy, E.M. I'yrHuk.— M.: Beprukans,2012.

6.  Paboueii nporpammsbl 1o ¢usuke. 7 kinacc. CocraBurens T. H. Cepruenko. — M.:
BAKO, 2015

PaGouass mporpaMmMa OpHEHTHPOBaHAa HA HCIOJIb30BaHHE Y4eOHO-METOANYECKOrO
KOMILJIEKTA:

1. Vuebuuk  «®@usuka. 7  wimacey. [leppiukun A.B. YueOHuk  uis
001Ieo0pa3oBaTeabHBIX YupexaeHu. S-e uzganue - M.: JIpoda, 2016.

2, Xannanosa T.A. ®usuka.7 i.: pabouast TeTpags K yueOnuky A.B. Ilepeimkuna/
T.A. Xannanosa, H.K. Xaunanos. — M. Jlpoda, 2016.

3. Xanuanos H.K. ®uzuka.7 xi.: tecrsl/ HK. Xannanos, T.A. Xannanosa. — M.
Hpoda, 2016.

4,  Mapoun A.E. ®usuka.7 xn.: gupakrtaueckue marepuans/ A.E. Mapon, E.A.
Mapon. — M. Jlpoda, 2016.

3. ®unonosuy H.B. ®usuka. 7 k1. : TeTpans 1is 1a00paTopHBIX paboT K yueOHHKY
A.B. Ilepsimkuna/ H.B. ®unonoswuy, A.I". Bockansn. — M.: Jlpoda, 2016-08-30

6. Ilypeimesa H.C. ®uszuka. 7 wi. Ilposepounsie n xontponsHble padorsl/ H.C.
[Typsiena, O.B. JleGenepa, H.E. Baxesckas. — M.: /Ipoda, 2014

7.

JlanHass mporpamma OIpeelsieT cojep)kaHue y4yeOHOro wmarepuana, €ero
CTPYKTYPY, IHOCIIE/OBATEIbHOCTh W3y4eHMsl, IyTH (OPMHUPOBAHMS CHCTEMBI 3HAHMH,
YMEHHH, CII0COOOB JAESTENbHOCTH, Ppa3BUTHsI Yy4allUXcs, WX COLMalM3alud U
BOCIIUTAHUSL.

IIporpaMma cOOTBETCTBYeT 00pa30BaTelbHOMY MHHHUMYMY COZIEpXaHHs OCHOBHBIX
o0pa3oBarelibHBIX MpOrpaMMm M TpeOOBAaHUSIM K YPOBHIO IIOJI'OTOBKH Yy4alllHXCs,
no3BoJisgeT paboraTs 0e3 reperpy3ok B Kiacce ¢ AeTbMHM Pa3HOTO YPOBHsI OOy4eHHs H
uHTepeca K ¢usnke. OHa MO3BOJSET CHOPMHUPOBATH y YHaIMXCH OCHOBHOHM IIKOJIBI
JIOCTaTOYHO IIMPOKOE IpejicTaBiieHre 0 PU3n4ecKoil KapTHHE MUPA.

PaGouass mporpamma  KOHKpPETH3UpyeT  COAep)KaHHe  IPEIMETHBIX  TeM
00pazoBaTebHOrO CTaHAApTA U JJaeT pacrpejeieHre yueOHbIX 4acoB 10 pasjiesiaM Kypca
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7 Kjacca ¢ y4eTOM MEX IPEAMETHBIX CBS3eH, BO3PACTHBIX OCOOCHHOCTEH ydaluxcs,
orpeJiesisieT MUHUMAJIbHbIM HAOOp OIBITOB, JIGMOHCTPUPYEMBIX y4YHUTEJIEM B KJIacce H
1ab0paTOPHBIX, BBHIITOJIHAEMbIX YYaLIUMHUCH.

OBIHASI XAPAKTEPUCTUKA IIPEJAMETA

- Mecto kypca GpU3HKH B LIKOJBLHOM 00pa30oBaHUU ONpeaesseTcs 3HaUeHUeM dTOH HayKH
B JKU3HH COBPEMEHHOr0 OOLIECTBA, B PEILAIOIIEM €€ BIUSHUNA HA TEMITbl Pa3BUTHUS
Hay4HO — TEXHUYECKOI'0 Iporpecca.

IlIkonbHBIA Kypc (U3MKHM — CcUCTEeMOOOpa3yloluid sl eCTeCTBEHHOHAYYHBIX
y4eOHBIX NpPEeIMETOB, IOCKOJIbKY (H3UUYECKHe 3aKOHBI JIS)KAaT B OCHOBE COIEPIKAHUS
KypCOB XUMHUHU, OHOJI0rUH, reorpaduu U aCTpOHOMUMU.

Ouzuka - Hayka, u3yvaiollas Haubosee o0O0lMe 3aKOHOMEPHOCTH SIBICHHUMI
MIPUPOJIBI, CBOMCTBA U CTPOEHHUE MATEepUH, 3aKOHBI ee JABHKeHHs. OCHOBHBIE MOHSTHUS
(U3KKH 1 ee 3aKOHBI UCIIOJIB3YIOTCS BO BCEX €CTECTBEHHBIX HAYKaX.

O3HakoMJIeHME IIKOJBHUKOB C METOJ/[aMM Hay4HOI'O IIO3HAHUs IIpeJIoJiaraercs
IIPOBOJIUTh TPHU M3YYEHUM BCEX pa3zesioB Kypca (DU3MKH, @ HE TOJBKO MPU U3yHYEeHUH
crieuaibHOro paszena «Pusuka 1 GU3NUECKUEe METOABI U3YUYCHHUS IPUPOIBLY.

PackpeiTie oOLIEKyJbTYPHON 3HAUUMOCTU (PU3UKH U (POopMUpPOBAHHME HA ITOW OCHOBE
Hay4HOI'0 MMPOBO33PEHHUSI U MBILIJICHHUS SIBISIIOTCS] [IPUOPUTETHBIMU HAIPaBJIEHUSIMU B
NpenojaBaHuy Kypca (pU3MKK Ha Ha4aJbHOM JTalle ee Uu3y4yeHus: B 7 Kiacce.

[TosTromy ocoboe BHUMaHHE HEOOXOAUMO YACIUTH (POPMUPOBAHUIO Y YUAILIUXCSI OCHOB
HAy4yHOI'0 IOAXOJla K M3YUYEHMUIO MPUPOLbI, PACCMOTPEHUIO IPUMEPOB IPOSBIICHUS
3aKOHOMEPHOCTEH B SIBJICHUSIX IIPUPOJBI ¥ [IOHUMAHUIO CYLIHOCTH 3aKOHOB IIPUPOJBI KaK
HauboJee OOIMX U3 ITUX 3aKOHOMEPHOCTEH.

[lone3Ho B MakCUMajabHO BO3MOYKHOM CTEleHM — OCOOEHHO Ha HA4aJlbHOM 3Tare —
CBSI3bIBATh M3Y4YeHUE (PU3UKU C I[IOHUMAHUEM OKPYI)KaAIOIero Mupa, B TOM 4YHCIE C
«4yJiecaMmu» TeXHUKH, KOTOPBIMHU ydallluecs MOJab3YIOTCsl KaK/IbIi JeHb.

B nauane wusydenus: (QU3MKKM LeecooOpa3sHO paccMaTpuBaTh SIBICHUS U (DAKTHI,
KOTOpPbIe HE TOJIBKO YJMBIISIIOT YYEHUKOB, HO M HaxoJsiT yOequTeslbHOe O0BICHEHUE C
MTOMOILBIO OTKPBITHIX 3aKOHOB IIPUPOBI.

B 7 xmacce Hauyunaercss (OpMHpPOBAHHE OCHOBHBIX (DM3UYECKUX IOHITHH,
OBJIAJICHUE METOZOM HAay4YHOr0 IO3HAHUS, IPHOOpeTeHNe YMEHUH U3MepsTh (PU3HYECKUe
BEJIMYUHBI, IPOBOJIUTD JIA0OPATOPHbBINA IKCIIEPUMEHT 110 38JIAHHOMY AJI'OPUTMY.

@uzuka u3y4daeT KOJIMYECTBEHHbIE 3aKOHOMEPHOCTHU IIPUPOAHBIX SIBICHUH U
OTHOCHTCSI K TOYHBIM Haykam. Bmecre ¢ TeM ryMaHUTapHbIA MoTeHUUan (DU3MKU B
(dopmupoBanuu oOLIeH KapTUHBI MUpPa M BIMSHUM Ha KayecTBO JKU3HM 4e€J0BEYECTBa
OY€Hb BBICOK.

@uznka - SKCIepUMEHTAIbHAs HayKa, U3ydarollas MpUPOJHbIE SIBJICHUS OINbITHBIM
nyteMm. [locTpoenuem teoperrueckux Mojenel Gpusnka gaetr o0bsCHeHHEe HAOIIO4aeMBbIX
sBJIeHUH, popmynupyeT GpuznuecKkue 3aKOHBI, 1TPEJICKa3bIBACT HOBbIE SIBJICHUS, CO3/1AeT
OCHOBY Il NPUMEHEHUsI OTKPLITBIX 3aKOHOB IPUPOALl B YEIOBEYECKOW IPaKTUKE.
PusnyecKkue 3aKOHbI JICKAT B OCHOBE XUMMUCCKHUX, OMOJIOrHYECKUX, ACTPOHOMHUYECCKHUX
sBJIeHUM. B cuity orMeueHHbIX ocoOeHHOCTEN (PU3UKU €€ MOXKHO CUUTATH OCHOBOM BCEX
€CTECTBEHHBIX HayK.



B coBpemenHoM MHpe poib (DU3MKHM HENpPEPBHIBHO BO3PACTAET, TAK KAk ¢buzuka
SBISIETCS. OCHOBOM HAay4YHO-TEXHUYECKOro Iporpecca. Mcronp3oBaHHe 3HAHUH 110
(pusriKke HEOOXOIMMO KaXAOMy [JIsi pPElieHMs MPAKTHYECKMX 3a[a¥ B IIOBCEIHEBHOI
KM3HH. YCTPOMCTBO W TNPUHUMI JCHCTBHS OOJBIIMHCTBA NMPUMEHSIEMBIX B ObITy U
TEXHHUKe NPUOOPOB M MEXaHM3MOB BIIOJHE MOIYT CTATh XOPOMLIEH HIIIOCTpALel K
H3y4aeMbIM BOIIPOCAM.

Ilpu pewennn 3amay Hajo oOpallaTh BHUMAHWE Yy4allMXCsl, MPEXAe BCEro, Ha
MOHUMaHHE CYTH (PU3UYECKUX SIBJICHUH H IPHUMEPOB IMOCTPOEHHsS MaTEMAaTHYECKHX
MOJIeJIeH, MpPHHIMIA 3alMCH  (PU3MYECKHX 3aKOHOMEpHOCTe B Buie (GOpMyJ, B
YacTHOCTH, Ha TO, 4TO Jrobas Oyksa B (opMmyle MOXKET paccMaTpUBaThCs Kak
HEH3BECTHas BEJIMYMHA, €CJIH M3BECTHHI OCTalbHBIE BXOISIIHE B 3Ty (HOopMyiy
BEJIMYUHEI.

3Hanue PU3MIECKUX 3aKOHOB HEOOXOAMMO s M3ydeHHs XUMUH, OUOIOrUH,
pusuyeckoii reorpaduu, rexnonoruu, OBXK.

Ilpu cocrasnenny nanHol paboyueit NporpaMMbl yYTEHbI PEKOMEHAALUH
Munucrepersa 06pazoBanus 00 yCHICHHH IIPAKTHYECKUH, SKCIIEPUMEHTaILHOMN
HaIrpaBlIeHHOCTH MPEeNoJaBaHus (PU3UKK U BKIIFOYEHA BHEYPOUHAs JESITeIbHOCTb.

Dy3uKa B OCHOBHOM LLIKOJIC H3y4YaeTcs Ha YPOBHE PACCMOTPEHUS SIBICHUM
NPUPOJIBI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMU (DU3UKU U IIPUMEHEHUEM 3TUX 3aKOHOB B
TEXHHUKE W [TOBCEJIHEBHOM JKU3HH.

H3yuenue pusuxu ¢ 0CHOGHOU WIKOIe HANPAGICHO HA 00CHMUMNCEHUE CCOVIOULUX
neJiei:

® OCBOCHHE 3HAHMW O CTPOEHMM BEIIECTBA, MEXAHHYECKHUX M MOJIEKYJISIPHBIX
SIBJICHUH; BEJIMYMHAX XapaKTEePU3YIOLIMX JTH SIBJICHUS; 3aKOHAX, KOTOPHIM OHU
NOJYMHSIOTCS; METO/IaX HAYYHOro MO3HAHMS NPUPOJLI U (HOPMHUPOBAHKE HA ITOM
OCHOBE IpEeJCTaBICHUN O (PU3NUECKON KapTUHE MUPAa;

® pa3BUTUE T[IO3HABATEJbHBIX HWHTEPECOB, WHTE/UIEKTYyalbHBIX W TBOPYECKUX
CIIOCOOHOCTEH, CaMOCTOSTENILHOCTH B NPHOOPETEHWH HOBBIX 3HAHMI, IpH
pelieHud (U3MYECKUX 3aa4 U BBITOJHECHHH dKCIICPUMEHTAIBHBIX UCCIIEI0BAHUM
C MCII0JIb30BaHUEM UH(POPMAIIMOHHBIX TEXHOJIOIHIA;

® BOCHHTAHHE YOEXKIECHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB IPHPOLI, B
HEOOXOMMMOCTH Pa3yMHOI'0 HCIIOJIG30BAHUS JOCTHIKEHUM HAyK¥ M TEXHOJIOTUH
JUISL JIAJIBHEHINEro pa3sBUTHs 4eJIOBEYECKOro OOIINecTBa, yBa)XeHHsT K TBOpIAM
HAayKH M TEXHHMKH; OTHOLUEHHMS K (PU3MKE KaK K DJIEeMEHTY OOIevuenoBeYeCcKOit
KYJIBTYPBL.

Hocmudicenue ymux yenei o6ecneuugaemes perieHuem caedyiouux 3aaa4:
® chopMHPOBaTL YMEHHMsI INPOBOJUTH HAOIIOAEHHS [PUPOIHBIX  SBJICHHUIA,
UCII0JIB30BATh TPOCThIE HM3MEPUTENIbHbIE NPUOOPBl JUIs U3Y4YeHHs] (DU3UYECKHX
SIBICHUH; TNPUMEHSTH IIOJlydeHHbIC 3HAHHs sl OOBSICHEHHS pa3HOOOPa3HBIX
MNPUPOJHBIX  SIBIEHMH M [POLECCOB, IMPUHLMIOB JCHCTBHUS BaKHEHIIUX
TEXHUYCCKUX YCTPOMCTB, ISl pelieHus (PU3nueckux 3aaad.




® HayYuThb MHCIIOJb30BATH IIOJYYEHHbIE 3HAHUS W YMEHUSI JUIS  pEIIeHHS
NPaKTHYECKHX 3a7a4 IMOBCEAHEBHOM MXHU3HHU, obecrieueHuss 0€30IaCHOCTH CBOEH
’KH3HHU, PAlMOHAJILHOTO NPUPOAOIIOIB30BAHHS U OXPAaHbI OKPYIKAIOLIEH CpeIbl.

B mpounecce peanmsanum pabGoueil nporpamMmbl pemIarOTCs HE TOJBKO 3a/a4u
obuero ¢usuveckoro o6pa3zoBaHusl, HO U JIOMOJIHUTEIBHBIE HAIIPABIEHHBIE HA:
» Ppa3BHUTHE MHTEJUIEKTA;
» WCIIOJIb30BaHME JINYHOCTHBIX 0COOCHHOCTEH yualuxcs B poiecce 00y4eHus;
» (opmupoBaHKe y ydaluxcs GU3HIecKoro o0pasa OKpy Karomero MUpa.
» (dopmHpoBaHHe 310pOBbecOeperaomux 3HaHUH W CIOCO0OB OKa3aHWs MepBOi
MEIULMHCKON (10BpaueOHOM) ITOMOIIIH.

OBIIASL XAPAKTEPUCTHUKA [TPOI'PAMMBI

[TporpaMma 1ocTpoeHa ¢ y4eToM IPUHIMIIOB CUCTEMHOCTH, HAYYHOCTH U JOCTYITHOCTH,
a TaK)ke NPEeMCTBEHHOCTH M IEPCIEeKTUBHOCTU MEXAY Pa3IMYHbIMHU pa3feliaMu Kypca.
YPpOKH CIUIAaHUPOBAHBI C y4€TOM 3HAHWUW, YMEHHH U HABBIKOB IO MPEAMETY, KOTOpPbIE
copmMupoBaHbl y LIKOJLHUKOB B IIpOLEcCe peali3aldd MPHHIHIIOB pa3BHBAIOIIETO
o0yuenus. Cobimopas npeeMcTBEHHOCTh ¢ KypcoMm «OKpYIKaIOUUi MUPY, BKIIFOUAIOIIMM
HEKOTOpbIE 3HAHMsA M3 00JIaCTH (PU3MKH, MpeaycMaTpUBaeTcsi usydeHue (GU3Mku B 7
Kjacce

Ha BBICOKOM, HO JIOCTYITHOM YPOBHE TPY/IHOCTH, OBICTPBIM TE€MIIOM, OTBOJIS BEJYIIYIO
POJIb TEOPETUYECKUM 3HAHMSM, IOJAKPEIUISISI UX JI@MOHCTPAIMOHHBIM SKCIIEPUMEHTOM H
pellleHreM TeOPEeTHUECKUX U DKCIIepUMEHTaIbHBIX 3a/1a4. Ha nmepBelii miaH BEIABUTAETCS
PAacKpBhITHE W MCIIOJIL30BAaHUE MO3HABATEILHBIX BO3MOXKHOCTEH ydyaluxcsi Kak Cpe/icTBa
MX pasBUTHS M KakK OCHOBBI JUIsl OBllaJileHusi yueOHbIM MarepualioM. [loBbICUTBH
WHTEHCUBHOCTD M IJIOTHOCTH Ipoliecca 00yUeHHs II03BOJISIET UCTIOIb30BaHNE PA3IUYHBIX
(GopM paboTBI: THUCBMEHHOH W YCTHOW, HKCHEPUMEHTANBHOM, IOJ PYKOBOJACTBOM
yuuTess U caMocTosTesibHoM. CoueraHue KOJUIEKTUBHOM paboThl ¢ MH/MBUIYaIbHOM U
IpyIIIOBOH

CHIDKAET YTOMIJIIEMOCTh YYalIMXCsl OT OAHOOOPa3HOW [eATeIbHOCTH, CO3/IaeT yCIIOBUS
JUIsl KOHTPOJISL M @aHAJIM3a MOJIyYCHHBIX 3HAHUH, KauecTBa BBIOJIHEHHBIX 3a1aHUH.

Jlis ipoOy keHus 1o3HaBaTeIIbHON aKTUBHOCTH U CO3HATENIbHOCTH YYAIIUXCsl B YPOKH
BKJIFOYEHBI CBEJICHUSI U3 UCTOPUM (QU3UKHN U TeXHUKH. Marepuan B IporpaMMe BBICTPOEH
C yYETOM BO3PACTHBIX BO3MOKHOCTEH YUAIIIUXCS.

Popma opranuzanuu 06pa3oBaTeNLHOr0 NMpouecea:

OcHoBHas ¢opma opranuzanuy o0pa3oBaTENBLHOTO Ipolecca — KIACCHO-YPOUHast
cucrema. OcoOEHHO Ba)KHOE 3HAUCHHE B IpernojaBaHUM (PU3UKU UMEeT IIKOJIbHBIH
Gu3nyecKuii SKCHEPUMEHT, B KOTOPbLIl BXOJSIT JIEMOHCTPAI[MOHHBIM SKCIIEPUMEHT |

CaMOCTOsITeNIbHBIE JIaOopaTOpHble padoThl ydaluxcs. ODTH METOJbl COOTBETCTBYIOT
0COOEHHOCTSIM (PU3UYECKON HAYKH.

1. CucreMa ypoKOB yCJIOBHA, HO BCE K€ BbIJICIISIIOTCS CIIEYIOIINAE BUIBL:

2. Ypox-nexkuus. [Ipeanonararorces COBMECTHBIEC YCHUIIHSI YIUTENSI M YIEHUKOB JIJIS

pelieHus obelt npobaeMHoii no3nasaTeiibHOM 3a1aun. Ha TakoM ypoke HCIoNb3yeTes
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ACMOHCTPALMOHHBIM MaTepHa Ha KOMIILIOTepe, pa3pabOTaHHBINH YIUTEIEM WU
YYEHHKaMHU, MyJIbTUMEIUHHBIE TIPOYKTHI.

3. KomOunnpoBanHblii ypox npejrnonaraet BeIIOJHEHHE pabOT ¥ 3aJaHMi pa3HOro BHJA.
4. Ypox—urpa. Ha ocHOBe HIpoBO#i AesTCIILHOCTH YUaIHecs MO3HAIOT HOBOE,
3aKpeIUISIOT U3yYEeHHOEe, 0TpadaThIBalOT Pa3JIMuHbIe yueOHbIE HABBIKH.

4. Ypok peuienus 3a1a4. BeipabaTbiBaloTes y yqaluxcst yMEeHUs: ¥ HABBIKH PELICHHS
3a/1a4 Ha YpOBHE 00513aTeJIbHOM ¥ BO3MOKHOM IMOArOTOBKE.

5. Ypox-tect. TectupoBanue NPOBOIKMTCS ¢ LENBIO AHATHOCTHKH MPOOENOB 3HAHMUIA,
KOHTPOJISL yPOBHS 00Y4YE€HHOCTH YYalllMXCsl, TPEHUPOBKHM TEXHUKE TeCTUPOBaHHUS. TecThl
NpeAJIaraloTCs Kak B IeYaTHOM, TaK M B KOMITBIOTEpHOM BapuaHTe. [Ipuyem B
KOMITBIOTEPHOM BapuaHTe BCETJa ¢ OrpaliyicHHeM BPEMEHH.

6. Ypok - camocrositenbHas pabora. [lpejuiaraiorest pasHble BUJbl CAMOCTOSTENBHBIX
pabor.

7. Ypok - KoHTponbHas paborta. KonTposs 3nanuii o npoiaeHHoi reme.

TexHnonoruu, uenosb3yemele B 00yucnum:

UIpOBBIE

pa3BHUBalOUIEro 00y4eHusl,

00y4eHHUsl B COTPYIHUYECTBE,
1pobsieMHOro o0y4eHusl,

Pa3sBUTHS HCCIIEA0BATEIILCKUX HABLIKOB,
WH(POPMaLHOHHO-KOMMYHHUKAIIMOHHEIE,
3Jl0poBbecOeperaroime u T. Ji.

SR B e g e

Heo0xoaumble cpejcTrBa o0ydeHms::

CJIOBO y4wTeJisl, y4eOHUKH, ydeOHble 110CO0Us, XPeCTOMATHH, CIIPABOYHUKH U T.I1.;
pasfaTo4yHble U JUOAKTUYECKUE MaTepHasbl;

TeXHUYECKHe cpejicTBa o0yueHus (ycrpoiicTBa U MOCOOHS K HUM);

busuveckue mpudopsI U T.1.

CpezcrBa 00yueHus pa3MealoTest B 1IKOJILHOM (PU3HYECKOM KaOuHeTe.

OcunoBHpiMu ¢opmamMu M BHAAMH KOUTPOJSI 3HAHWUH, YMEHHMH H HABBLIKOB
SIBJISLIOTCSI: TEKYIUH KOHTPOJIb B (pOpMe YCTHOTO, (PPOHTAIBHOIO OIPOCa, KOHTPOJIBHBIX
paboT, (GU3MYECKUX AUKTAHTOB, TECTOB, [POBEPOYHBIX paboT, NabOPaTOPHLIX paboT;
HUTOTOBBIM KOHTPOJIb — UTOIOBAsi KOHTPOJIbHAsI paboTa.

KonTposs 3HaHM#, yMeHHi, HABBIKOB IIPOBOJIUTCS B (JOPME KOHTPOJIBHBIX pabor,
paccuMTaHHBIX Ha 40 MUHYT, BBIITOJIICH US| TCCTOB, (GU3HYECKUX JUKTAHTOB,
CaMOCTOATENbHBIX paboT Ha 15 — 20 muiyT ¢ quddepeHIIpPOBAHHBIM OLIEHUBAHUEM.,
nabopaTopHbIX paboT, OIBITOB, IKCIIEPIMEH TAIBHBIX 3a/1a4.

Texymui KOHTPOIB MPOBOAUTCS C LICJILIO [IPOBEPKH YCBOSHHSI H3Y4aeMOro
MPOBEPSIEMOI0 IIPOrPaMMHOI0 MaTepHalia; COACpIKaHUue OMPEIEISIOTCS YIHTEIEM C
YYETOM CTEIEHH CJIOXKHOCTU U3y4aeMoro Marepualia, a Takke 0CoOOeHHOCTeH
oOyyarommxcs Kiacca.



Hrorospie KOHTPOJIBHBIE PAOOTHI IPOBOSITCS
- [10CjIe U3y4YeHus: HauboJiee 3HAUUMbBIX TCM [POrPaMMBl,

- B KOHIIe y4eOHO! YeTBepTH.

Konmponoro — usmepumenshoie mamepuiaiol, HanpagneHHvle Ha U3y4eHue YPOGHs.

1. 3sHaHUH OCHOB (U3MKK (MOHOJIOIMUCCKHUIT OTBET, IKCIIPECC — ONMPOC, (PPOHTATBHEIIH
OIPOC, TECTOBBIM OIPOC, HAITUCAHUE M 3alllNTa COOOIIEHHS 110 3a/JaHHOM TeMe,
00BsICHEHHE IKCIIepUMEHTa, (GU3UUECK i JIMKTAHT)

2. nproGPETEeHHBIX HABBIKOB CAMOCTOSITCIILHOI U IPAKTUYECKON AesATeIbHOCTH
yJamuxcst (B Xoze BBIMOIHEHUs J1aboparopiibix paboT ¥ pelIeHus 3a/1a4)

3. pasBUTHIX CBOMCTB JIMYHOCTH: TBOP'CCKHX CIIOCOOHOCTEH, MHTEPECa K H3YYEHHUIO
(pU3KMKH, CAMOCTOATENLHOCTH, KOMMY HHKATHUBHOCTH, KPHTHYHOCTH, pe(IeKCHH.

CUCTEMA OLEHKHM NOCTHIKEHNS TIJIAHAPYEMBIX PE3YJIbTATOB
OCBOEHMSI OBYYAIOIINMIICSI KYPCA ®U3UKHA OCHOBHOI'O
OBUIETO OBPAZOBAHMUS

KOHTpOJIb U OLIEHKA Pe3yJIbTaTOR 5i3/14¢TCs BEChMa CYIECTBEHHON COCTaBIIAIOIEH
npoiecca 00y4eHUsl U OJHOM U3 BAXKIILIX 2a/1a4 [1eIarOrn9eCcKOM JAesATebHOCTU YUUTES.
DTOT KOMIIOHEHT, HAPSLY C JAPYTHMII COMITOHCHITAMH y4eOHO-BOCIIUTATEIEHOTO
npouecca (cogepiuanue, MeTo/Ibl, (HhopviLl Opralu3alyy), Z0/DKeH COOTBETCTBOBATh

COBPEMEHHBIM TPeOOBaHUAM pazBuTHs 00111eCTBA, [1€/[arOIHYeCKON U METO/[MYECKOM
HayKaM, OCHOBHBIM MPUOPHUTETAM U 1ieiisiM 0Opa30BaHUsI.

Takas cucTemMa no3BOJSIET YCTAHOBIHTL 1EPCONANBHYIO OTBETCTBEHHOCTD YUUTENS U
IIKOJIBI 33 Ka4ecTBO Iporiecca o0yueiiist. CrucreMa KOHTPOJIsSi CTABUT HE TOJIBKO 1EJIh
TMPOBEPKHU 3HAHUH U BBIPAOOTKY yMe1ii1il 11 111BLIKOB [0 KOHKPETHOM TEME, a OTpe/ielseT
Oonee BaXKHYIO COLMAIBHYIO 3aj1auy: PA2RiThH Y 00yUAIOLMXCsl YMEHUMN TPOBEPSATH U
KOHTPOJIMPOBATH Ce0sl, KPUTHUCCKI OLICTIIRATE CBOIO JEATELHOCTD, YCTAHABINBATD

OLIMOKM U HAaXOJUTh IyTH UX YCTpaHe .

KoHnTposb 1 onieHka B 06111€00pazoraTelsioil Koie HMEIOT HECKOIBKO (hyHKIIHIA:
colManbHasi, 00pa3oBaTeNbHast, BOCITITATCILITAs], IMOMHOHANbHAsI, HHPOPMALHOHHAS U
(yHKLHMS ynpaBiieHusl,

OuenKa ycmuolX 0Meemos 00y uaion 1.

YCTHBIN OIPOC OCYIECTBIISICTCS! Ha Kasi</10M YpoKe (aBpucTrudeckas Geceia, ompoc).
3anaveit YCTHOI'O Oo1poca sABJACTCA 11 CTOJILKO OLICHHBaHHE 3HAHUU ydaluxcs, CKOJbBKO
ONpCACIICHHUC HpOGHeMHbIX MECT B YCBOCHHH )"!CGI-IOI‘O Marcpualia u (I)HKCHpOBaHHe
BHUMaHUS YHEHHUKOB Ha CJIOMKHLIX TOHITHSIX, SIBJICHUSX, ITPOLIECCe.
«3» ® ecu o0yywarommiics oo packpeli coepKaHue Matepuana B ooseme,
cmasumcsa: NPEAYCMOTPEHHOM TTPOrPanMoil 1 yueOHHKOM;
®  HM3JI0XKHII MaTepuall I'PaMoTHBLIM A3bIKOM B ONPEAEICHHOM JIOTHYECKOH
NOCJICAOBATEILHOCTH, TOMHO HCIOb3Ysl TEPMHHOJIOTHIO H CHMBOJIMKY;
® [0Kaszay yMeHue 00y ai011erocs HILIIOCTPUPOBATh TEOPETUHECKHE TTOI0KEHUS
KOHKPETHBIMH HPHNCPI . HPHMCHATD X [IPH BBITOJHEHUS IPAKTUYECKUX
38/IaHUH;




® TIPOAEMOHCTPHPOBAJI YCBOCHUC PaHEEe M3YYCHHBIX COIIYTCTBYIOIHUX BOIIPOCOB.

«4» ® CCJIM OTBET YJOBJIETBOPSAET B OCHOBHOM TPeOOBAHUSIM HA OLEHKY «OTIHYHOY, HO
CHQeUmMCA: IIPH 3TOM HMEET OJIHH M3 HEJOCTATKOB;
® B U3JIOXKEHHUHU JONMYIIEHBI HeOOMbIIHE IPOOEIBI, He HCKA3UBIIHE COEPKAHNE
OTBETa, UCIIPABJICHHBIE M10CJIE 3aMEYaHMs YUUTEIS;
e jonyuleHsl 1-2 HeJoyeTa pH OCBENIEHHH OCHOBHOTO COJIEP/KAHHS OTBETA.

«3I» ® eci 00yJaroIuIiCsl HEMOJIHO U HEMOC/IEeJ0BATEIBHO PACKPBUT COAEPIKAHUE

cmasumcea: Marepuaa, Ho nokasan obliee NOHMMAaHHE BOMPOCa U MPOJEMOHCTPHPOBAT YMEHHH
JOCTATOYHBI JUIS JaIbHEHIIIET0 YCBOEHH S IPOrPAMMHOTO MaTeprala;

® ecii y 00y4arolerocs MMeNUCh 3aTpy/AHeHHsI WA UM ObLIM JOMYIIE€HB] OIIMOKH B
OIPE/ICIICHUH MTOHATHS, UCIIO0IB30BaHUU MH(POPMALIMOHHOM TEPMUHOIIOTHH,
BBIKJIaJIKax, HCIIPABJIEHHBIE MTOC/Ie HECKOJIBKHX BOIIPOCOB YUHTEIS;

e eciii 00y4JaloLuiics He CIIPaBUIICS ¢ IPUMEHEHHEM TEOPHH B HOBOM CHTyalluH IIPH
BBITMOJIHEHUH NTPAKTHYECKOTO 3a/1aHus, HO BBITOJIHHII 3a0aHust 00SI3aTeILHOTO0

YPOBH3.
«2» * eciu 00yJaroIMACs HE PACKPhLI OCHOBHOE COJIepKaHKe yueOHOro MaTepHaa;
cmaeumca: e 00Hapy»uJI HE 3HAHHE MM HeMoHUMaHue GosbLueit uian Hauboee BaXKHOU YacTu

yqeﬁﬂoro Marepuana;

® JIOHNYCTHII M HE MCIIpaBHIL JIaJKe I10CJIe HABOAAIIHNX BOIIPOCOB YUHUTEIA oLIHOKH B
OonpeacicHuu TIOHSTHI, IIPH HCITOJIB30BAHHH TEPMHUHOJIOIHH, BBIKIaAKax;

L 06Hapy}KHﬂ [MOJIHOEC HC3HAHHE W HEIIOHHUMAaHHE H3Y1aeMoro yqeﬁﬂoro Marepuaia
HJIH HE CMOI' OTBETHTL Ha OJIHH U3 IOCTABJICHHEIX BOIIPOCOB.

Ouenka camocmoamenbHyIX RUCLMEHHBIX U KOHMPOJIbHOILX padom.

Conepxanue u 00beM MaTepualia, [0JJIKaIIero poBepKe B KOHTPOJIBHOM paboTe,
onpejensiercst nporpammoii. IIpu npoBepke ycBoeHus: Matepuasa BbIsiBIIsSE€TCS [1OJIHOTA,
IIPOYHOCTH YCBOEHUS YHALUMUCS TEOPUNA U YMEHUE IIPUMEHSTh €€ Ha MPaKTUKe B
3HAKOMBIX U HE3HAKOMBIX cUTyaluusX. OTMeTKa 3aBUCUT TaK)Ke OT HAJIUYMSI U XapakTepa
HOTPELIHOCTEH, AOMYIIEHHBIX YUalllUMHUCS

> 2pybas omubKa — NOJHOCTHIO HCKAKEHO CMBICIIOBOE 3HAYEHUE ITOHSITHSI,
OTpeaeNneHusl;

» nozpeutHocmy OTpaXkaeT HeTOUYHbIC (POPMYJTHPOBKH, CBUAETEILCTBYIOLIHE O
HEYETKOM IpeJICTaBIIEHUH paccMaTpuBaemMoro o0beKra;

» HeOouem — HENPaBUIIbHOE TpejicTaBlieHne 00 00beKTe, He BIIHSIOIIETO
KapJIMHAJIBHO HA 3HAHUSI ONpe/IesICHHbIC IPOrpaMMoit 00yUeHHus;

» MeIKue noZpeutHoCmu — HeTOYHOCTH B YCTHOW U IIMCbMEHHOM peuu, He
UCKKAIOLIMAE CMBICJIAa OTBETA WJIM PELIeHUs, Cly4yaiiHble ONIUCKHU U T.II.

.

»  pabora BBINOJIHEHA MOJHOCTHIO, HET MpoOeIoB 1 OUMOOK (BO3MOJKHA
«5» cmaeumca: | HETOYHOCTB, OITUCKA, KOTOPAs HE ABJISICTCA CIEACTBHEM HE3HAHUS WIH
HEMOHUMaHHUs yuyeObHOro Marepuaa).

T

r pa60'ra BbIITOJIHEHA [TOJIHOCTBIO, HO JOIYIICHA omubOKa UK ecTh JBa

«4» cmasumea:
HEo4eTa B pelICHHH 3aJ1a4H.

X

» B pabore pomyieHo Gonee 0JHON OMMOKH HITH JBYX-TPEX HEOYETOB, HO

«3» CIaeumcs: ‘, i
oOyuarowuiics o0nanaer o6g3aTe/IbHBIMH YMEHHSIMH 10 [IPOBEPSEMOi TeMe.

%

» B paboTe JOIylLeHbl CYIIECTBEHHBIE OLIMOKH, BbISIBUBIIHE, YTO

obyuatomuiics e obiaaeT 06s3aTeIbHBIMUA YMEHUSMH 110 IIPOBEPSIEMOM TEME B
«2» emasumca: -
TOJIHOM Mepe M, eciiu paboTa nokKaszasa I0JH0€ UX OTCYTCTBHE M 3HAYUTE/IbHASA

HacTb pa60’r51 BBIITOJIHECHA HE CaMOCTOATEIIEHO.




Ouenka npakmuyeckux (nabopamopmuoix) pabom, onvimoe.

«5» ecnu 00yJaromuics:
cmasumcea: o IPaBHJILHO ONPE/EIIHII LEJb ONbITA U BBINOIHKUI paboTy B MOJHOM 00beMe C
coboIeHnEM HEOOX01MMOH MOC/Ie/I0BATEIBHOCTH IPOBEICHHS ONIBITOB U H3MEPEHHIA;
o CaMOCTOSITE/ILHO U PALIMOHAILHO BbIOpA U [1OATOTOBHUII JUIs ONBITa HEOOX0AUMOE
o0opyoBanue, BCe OMBITLI [IPOBEIT B YCIOBHAX U PEXKUMAX, 00eCIeUnBAIOIINX
HOJIyYEHHE PE3YJILTATOB U BBLIBOIOB ¢ HAaHOOJIbLICH TOYHOCTBIO;
o HAY4YHO IpaMOTHO, JIOTHYHO onucasn HabmoAeH s U chOPMUPOBAIT BBIBOBI M3
oneita. B mpeacrasnenHom oT4yeTe NpaBHILHO U aKKYPaTHO BBINOJIHKI BCE 3aIIKCH,
TaOJIMILBl, PUCYHKH, YePTeIicH, IpaQ Ky, BHIYUCICHUSA U CIENal BBIBOIbL;
®  [POSBISET OPralu3alliOHHO-TPY/I0BbIE YMEHUS (110JIeP)KUBAET YACTOTY
paboyero Mecra M 1opsiIoK Ha CTolle, 3KOHOMHO HCIOJIb3YeT PACXO/IHbIe MATEePHAIIbI);
. SKCIEPUMEHT OCYLIECTBIISACT 110 IaHY ¢ Y4ETOM TEXHUKH O€30MacHOCTH U MpaBuI
paboTel ¢ Matepuaiamit 4 000py0BAaHHEM.
«4» €CJIH YYEHHUK BBIMOJHMIT TPeDOBaHHS K OLIEHKE «5», HO:
CHIAGUMCA: o OIBIT MPOBO/INII B YCIIOBHsX, He 00ECIeuHBaIOLIMX JOCTATOYHON TOYHOCTH
H3MEPEHU;
e  OBUIO JOMYLICHO /Ba — TPH HeAoYeTa ik 0oJiee oiHOM rpy0oi omrbOKH U 0OIHOrO
He0YeTa;
o OKCIEPUMEHT IPOBE/ICH He MMOJIHOCTHIO WK B OMMCAaHUH HAOIIOAEHUH U3 ONbITA
YYEHHK JIOMYCTH/ HETOUHOCTH, BLIBOJBI CAENa] HEMOJHBIE.
«3» ecau obyvarowmiics:
cmagumca: “ NPaBUIIBLHO ONPEIE LEb OIbITa; paboTy BBINOIHSET NPAaBUJILHO HE MEHEE YeM
HAIoJIOBHHY, OJHAKO 00beM BBINOJIHEHHON 9aCTH TAKOB, YTO MO3BOJISIET NOJTY4YHTh
NPaBUJIBHBIC PE3YALTATH] H BLIBO/ILI 10 OCHOBHBIM, IPHHIMIIHAIBHO BaXKHBIM 3a/1a4aM
paboTsI;
o noadop obopyosanis, 00LEKTOB, MATEPHATIOB, a TaKkKe paboTHhI 10 HAaYally OIbITa
IIPOBEJI ¢ TOMOLIBLIO YU TC/Is: Wl 13 XOJ€ ITPOBEAECHHUS OIbITa U H3MEPEHUH ONbITa
Obly HonyLieHs! onOKK B onucatuy HabaoaeHui, (opMyIMpOBaHHH BbIBOJIOB;
®  OMNBIT POBOIMICS B HEPALHOHATBHBIX YCIOBHSIX, YTO IPUBEIIO K MOTYUYCHHIO
pe3ynbTaToB ¢ O0JbLICH MOrPeHOCTRIO; UM B OTYETe ObUIH JOMYIIEHBI B 00meH
CJIOKHOCTH He Gouiee JinyX o1iboK (B 3aNMCSIX €AHHULL, U3MEPEHUSX, B BBIYHCIICHUSAX,
rpadukax, Tabiunax, cxemax, aHaju3e NOrpelHOCTeH U T.J1.) HE NPUHLUNHAIBHOTO IS
JaHHOM paboTe! XapakTepa, HO NOBTUSBIIMX HA Pe3y/bTaT BLITIOIHEHHUS;
e jonyckaer rpy0yvio oinOKy, KOTOpasi MCIPaBsieTcs N0 TPeOOBAHUIO YUHTEIISL.
«2» eciu obyuaronuiics:
cmagumc: o HE OIPEJICII/ CAMOCTONTEIILIO 1elb OMbITA: BBINOJIHWI paboTy HE NOJIHOCTBIO, HE

HOArOTOBHII HY)KHOE 0GopyoBalie H 00beM BBINOJIHEHHOH 9acTH paboThl HE
MO3BOJISIET CAENATDL NPABUALHLIX BLIBOJIOB;

. OIIBITBI, H3MEPCH s, BbIUHCICHHS, HAOMOACHHS MPOU3BOIHINCE HENIPABHIILHO,
. B X0j1¢ paboTul 11 B oTuere 00HapYIKUIHCh B COBOKYITHOCTH BCE HEIOCTATKH,

OTMEUYEHHEIE B TPCOOBAIIMAX K OLCHKE «3»;

o npomyckaet Jie (1 Gosee) rpyOble oluOKH B X0/1€ 9KCIIEPUMEHTA, B 0OBSICHEHUH, B
oopmaennn paboTel, B coGII0CHIN MPABUI TeXHUKU Oe3omacHocTH npu padore ¢
BEIIECTBAMH 1 000PY10BAHIECM, KOTOPbIC HE MOYKET UCIIPaBUTh Jaxe 10 TpeOOBaHUIO
YUHTEIIS.

Ouenka mecmoe.
[Ipu TecrupoBanuu Bece BepHble orTerhl Oepyres 3a 100%, Torna orMeTka BHICTaBIISETCS
B COOTBETCTBUHU C TAOJIULICH:



IIpoueHT BbINOJHEHHUS 3a/1aH U5 Ormerka

85% u Gonee OrauyHO

69-84%% X0opo1o

50-68%% | Y ,)10BJIETBOPUTEIILHO
meHee 50 % | Hey,10BlI€TBOPHTEIEHO

Ouenka ymenuii npo6oountv nai100eH .

«5» ecnu o0yyJaromuncs:

cmaeumcea: L] MPaBHIIBHO TI0 3a10HHIO YUITCIS TIPOBEI Haﬁmo,ueﬂue;

e BBUIEJNWI CyHIECTBCHILIC IPH2HAKK Y HaOmogaeMoro oobexTa (mpomuecca);
®  JIOTHYHO, HAYUYHO I'PAMOTHO O()OPMHII pe3yJibTaTbl HaOIIOAEHUH H BBIBOJBL.

«4» ecnu odyvaromuiics:

cmaeumcs: L] NPaBUIbHO 1O 38JIAHHIO YUHTEs NPOBEI Hﬂﬁﬂlﬂﬂeﬂﬂe;

® IPH BBLACTICHH CYIICCTBCHHLIX ITPU3HAKOB Y Haﬁmo,uaemoro o0beKTa (npouecca)
Has3BaJl BTOPOCTCHCHHOC]

e pomycTH HeOPEKRIIOCTEL B 0(OpPMIICHHH HaOMIOJCHUH 1 BBIBOIOB.

«3I» ecnu 00y4aroumiics:

cmaeumcea: e JomycTHs HetouHocTi 1 1-2 0nOKKA B MpOBEACHHH HAOMOAECHUH 110 3aIaHHIO

*  YUHTEN,

o MPH BLIACHCHHN CYLLCCTBCHILIX TPU3HAKOB Y HabmonaeMoro o0beKTa (mmporecca)
BBIIEIIHJI JIMIIDL HEKOTOPBIC;

e 1-2 omnbxu B oopmaenny HabJIOACHUA U BEIBOJOB.

«2» ecsii o0yudarouniics:

CHUAGUMICA: ° Jonyctui 3-4 owudKu B nposeicHI HabMOAeHUH 110 3aJaHUI0 YUUTEJIS;

. HEMPAaBUIILHO BbIJICTHI HpH3Haky Habmogaemoro o6bekTa (mmporecca);
E pomycrui 3-4 ommbdkn B o)opmieHuH HaOIOICHUH U BBIBOJIOB.

Ilepeuens omubox

I'pyovie omuobku

1. Hesnanue omnpepeneHuii 0CHoOBHLIX 1101511, 3aKOHOB, IIPaBHJI, 10JI0)KEHUHN
TeopuH, GOpMyJI, OOLICHIPHUILSITLIX CHMBOJIOB, 0003HaYeHUs] QU3NIECKUX BEJIHYHH,
eJIMHULYY U3MEpeHHUSL.

2. Heymenwue BbIIEISITh B OTBETE [11aBHOC.

3. HeymeHue NpUMEHSTD 3HaHMs JUIsl PCLICiis 3a1a9 1 OOBACHEHHS (PU3NYECKUX
SIBJIEHUH; HENTPABUIILHO CHOPMYITHPOBATIIILIC BOIIPOCHI, 3aJJaHUsI UM HEBEPHBIE
OOBACHEHHMS XO/1a UX PEIICHys, He3Hai ¢ [[PUeMOB pellieHus 3a/1a4, aHaIOTH4HBIX
paHee pelIeHHBIM B Kiiacce; ol 110 Ki3bIBalole HeNPaBUIbHOE TOHUMaHUE
YCIOBHS 3aJJa4K WK HEIPABIIILIOC HCTOJIKOBAHHE PEILICHUS.

4. HeymeHue 4YUTATh U CTPOUTL FPaiicil 11 IPUHLUIHAAIBHBIE CXEMBI.

5. Heymenue moAroToBuTL Kk pabore yeraionky win JjabopatopHoe 000pyoBaHue,
IIPOBECTHU OIILIT, HEOOXO,1HMLIC PACHCTL! 11/l HCHOJIB30BATh IOLyYeHHbIE JJaHHbIE
JUIs1 BBIBOJIOB.

6. Hebpexwnoe otHomIeH e K jiabopatopiony 000py/I0BaHUIO H U3MEPHTEIEHBIM
npubopam.
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7. Heymenue onpezesnTh OKa3aHUs U3MEPUTEIILHOTO Ipubdopa.

8. Hapymenune TpeboBanuii mpasui 6€30macHoro Tpy/aa Ipy BEIMTOTHEHHH
SKCTICPUMEHTA.

He zpy6vie outubku

1. Herounoctu (popmysMpoBOK, Olipe/iesie i, 3aKOHOB, TeOPHH, BEI3BAaHHBIX
HETMOJHOTON OTBETa OCHOBHBIX IPU3HAKOB ONpeaesisieMoro nousTus. Ouuoku,
BbI3BaHHbIC HECOOJIIO/IEHUEM YCIIOBUM MPOBEIEHHUS OIIbITa WK U3MEPEHHIA.

2. OwuOKHU B yCIIOBHBIX 0003HAYCHMSIX HA MPUHLIMITHATIBHBIX CXeMaxX, HETOYHOCTH

yepTexen, rpaduKoB, CXeM.

IIponyck uiy HeTOYHOE HanucaHue HaMMEHOBAHUN eIuHUL (PU3UYECKHUX BEIMYHUH.

4. HepauumoHanbHbIH BEIOOP X0/1a peliensl.

W

Heoouemi

1. HepaumoHanbHbIe 3aIIUCH NIPU BBIYUCIICHUSIX, HEPAUOHATbHBIE ITPUEMBI
BBIUMCIICHU M, Tpeobpa3oBanuii U pelicHis 3aj1ad.

2. Apudmernueckue oUIMOKH B BLIMUCICITHSX, €CJIM 9TH OMUOKHU rpy6o He
UCKaXaIOT PealIbHOCTh TMOIYYCHHOIO pe3ysbTaTa.

3. OtuenbHbIe MOrPEHIHOCTH B (JOPMYJIMPOBKE BOMPOCA HIIM OTBETA.
4. HeOpexxHoe BbIIIOJIHEHUE 3alIMCei, uepTekel, cxem, rpaduKoB.
5.  Opdorpaduueckue u myHKTYaUHOHHbIE OIIUOKH.

TPEBOBAHMUS K PE3YJLTATAM OCBOEHUSI BBIITY CKHUKAMUA
OCHOBHOH HIKOJIBI TPOI'PAMMBI 11O PU3UKE

ITporpamma HarmpasiieHa Ha (HPOPMUPOBAIHE JIMYHOCTHBIX, METAIPEAMETHBIX U
IPEJIMETHBIX Pe3YJIbTATOB , Pean3alliio CUCTEMHO- JAeSTeIbHOCTHOIO 10/IX0/1a B
opranu3aipu o0pa3oBaTesIbHOro rnporecca kak orpaxenue Tpedoanuit @I'OC u np.

JIuuHocmHbIMU pe3yibmanmaniu 0oyenis (pusiKe sBASIIOTCS:
*cpOPMUPOBAHHOCTH TMO3HABATENBLIBIX MHTCPCCOB, MHTEIUICKTYalbHBIX M TBOPYECKHX

CIIOCOOHOCTEN yualuxcst;
*yOEXJIGHHOCTh B BO3MOJKHOCTH I1103HAHMS 11PUPOJIbI, B HEOOXOJIUMOCTU Pa3yMHOIO

UCIIONB30BAHUSl JAOCTHIKEHUH HAyKW W TEXHOJOIMH JUisi JajJbHEHIIero pa3BUTHS
YeJIOBEYECKOro 00IIecTBa, yBDKCIHe K TROpHAM HAYKH W TEeXHUKH, OTHOIIEHHE K
(du3HKe KaK 2JIeMEeHTY 001IeuelIoBEHeCKON KYJIbTYPbl;

*CaAMOCTOSITEIBHOCTH B IPHOOPRTCHUH HOBLIX 3HAHUNA U NPAKTUYECKUX YMEHUH;

*I'OTOBHOCTD K BBIGOpy JKU3HEHHOTI'O ITYTH B COOTBETCTBHH C cOOCTBEHHBIMH HHTEpECaMH
H BO3MOXHOCTSIMH,

*MOTHBaIMsE 00Pa30BaATEILHON JICSITELHOCTI  IIIKOJPHUKOB Ha OCHOBE JIHYHOCTHO
OPUEHTUPOBAHHOIO MOJIX0/1A;
*(popMHpOBaHKE LEHHOCTHBIX OTIOUICITII JIPYT K JAPYTY, YYUTEI0, aBTOPaM OTKPBITHHI U

H300peTeHNH, pesysibraraM o0yueHus!.
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Memanpeomemnovimu  pesynomamanu  ooyuenusa (Qusuke B OCHOBHOH IIKOJIe
SIBJISIIOTCSI:

*OBJIa/ICHHE HABBIKAMH CaMOCTOSTCILHOIO IPUOOPETEHUs] HOBBIX 3HAHWM, OpraHU3aluH
y4eOHOH JeATeNbHOCTH, MOCTAHOBKH 1IC/CH, [NIAHUPOBAHHUS, CAMOKOHTPOJIS M OLEHKH
pe3ysnbTaToOB CBOEH JEATEJILHOCTH, YMEHMSIMI IPEABUAETh BO3MOXKHBIE PE3YJIbTATHI
CBOHUX JICHCTBHH;

*IIOHUMAaHHUE Pa3JIMUMP MEX/ly UCXO/UHBIMU (DA TaMK U THIIOTE3aMU JIJIsl UX OOBSICHEHHS,
TEOPETHYECKUMH MOJIEISIMH 1 PEasibiibIMIl O0LEKTaMK, OBJIAZICHUE YHUBEPCAIbHBIMH
Y4eOHBIMU JEHCTBUAMM Ha 1pHMepax [Hno e juiss oObICHEHHsS W3BECTHBIX (aKTOB H
SKCIIEPUMEHTAIIBHOM IPOBEPKI  BLUIBIIACNLIY  IHIIOTE3, pa3paboTKH TEeOpeTHYECKUX
MOJIEJIEN NIPOLIECCOB WJIH SIBJICHIIIT;

*()OPMUPOBAHKE YMEHHUH BOCIPHHIMATL, [IepepabaThIBATh U IPEABSIBIATE HHOOPMALHIO
B CIIOBECHOM, 00pasHO#, cumBosinueckoii (iopyax, aHAIM3UPOBATh M NepepadaThiBaTh
IIOJIy4€HHYI0 HMH(OPMAIMIO B COOTRXTCTRIN © [MOCTABJIEHHBIMH 3aJa4yaMH, BBIIEISTH
OCHOBHO€ COZEp)KaHUe MNPOUNTAHHOrO TereTa, HAXOOUTh B HEM OTBETHl Ha
IIOCTaBJICHHbIE BOIIPOCHI M U3/1A1ATH CIO:

*[IPUOOPETEHHE OIbITA CAMOCTOSTEILION0 11011CKa, aHaju3a U oTbopa uHpOpMaIH C

UCIIOJIB30BAHUEM PA3IIMUHBIX HCTOUHIKOB 11 1103LIX WH(OOPMAIIMOHHBIX TEXHOJIOTHH JIJIst
peLIeHHUsI TTO3HABATEIBHBIX 34111

*pa3sBUTHE MOHOJIOTMYECKON 1 Jiasoryuccr il peyd, YMEHUS BbIpaXXaTh CBOU MBICIH U
CHIOCOOHOCTH BBICIYHIMBATL cobece/iHuka, 1101HMaTh ero TOYKY 3pCHM:A, NPHU3HABATh
[IpaBO JAPYroro 4ejgoBeKa Ha 1iioe Mieie;

*OCBOCHHME  IIPHEMOB  JICHCTRUH 6 1ecTalJJapTHRIX — CHTyalUsX, OBJIaJCHHUE
3BPUCTUYECKUMH METOJIaMHU PEClICHUS 1PODIeN:

*(opMupoBaHre yMeHUH paborarh B IPYINC ¢ BRIIOJHEHUEM Pa3jIMYHbIX COLMAIbHBIX
polieH, NpeACTaBIsATh U OTCTANBATEL CROM B304 1L U YOeXKASHHs, BECTH IUCKYCCHIO.

O0wgumu npedmMemuvIMu oV inmanamiu 00yueHUua (u3uke B OCHOBHOWN LIKOJIE
SIBJISIIOTCSI:

*3HAHMSI O MPHPOJIE BAXHCITNX (3uicciixX  sABJICHUH OKpPYKAalOUIero Mupa H
MOHMMAHHUE CMbICIIAa (PUBUUCCIIIN 3AKOOB, 1101 NLIBAIOIIKAX CBSI3b U3YYEHHBIX SIBJICHHIA;
*YMEHHs [OJB30BATBCS METO/NAMM  HAYIII010  HCCIEJOBAHMS  SBJICHUN IPUPOJIBI,
IPOBOJUTEL HAOIIOACHUS, I1/I11IHPOBATL 11 BLITONISTE 9KCIIEPUMEHTHI, 00pabaTsiBaTh

pe3yJbTaThl M3MEPEHHM, MPC/ICTARIGITL PE3ViLTaThl W3MEPEHUM € IOMOILIBIO TabJIull,
rpaguKoB U POpMYII, OBHAPYKHBATH 3ABHCHNMOCTH MEXKAY (U3NYECKUMHU BEJIHYMHAMH,

OOBSACHATL TMOJYYEHHBIC PCViLTalhl 11 claTh BBIBOJBI, OLIGHHBATh T'PAHHIIBI
MOTPELIHOCTEN Pe3YIBLTATOR I12MCPeiiii:

*YMEHMs MPUMEHSTh Teopciiivucckie 3iiy 1no (U3MKe Ha MpaKTUKe, pelaTh
dbuzMYecKKe 3a0a49M Ha IPHUMCTICTHC [TOAVHeITHX SHAHHM;

*YMEHHUSI M HaBBIKM TIPHUMCIISTL  HOJAVUCHTLIC 3HAHAS I8 OOBSICHEHHS TNPHUHIIUIIOB
JEUCTBUSL B@XKHEHIIUX TeXHHUCCKHX  VCIPOCTB, pellleHUs] INPaKTUYeCKUX 3ajad
NOBCEJIHEBHOM JKH3HM, oOcciicuciis O 011 110CTH CBOEM JKHU3HH, pPAlHOHAIBHOTO
IPUPOLONOIB30BAHMS U OXPaTIL! OFPYICIION 1T CPEIBI;
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ehopMupoBaHre yOEX/eHHs B 3aKOHOMEPHOH CBA3M M I103HABACMOCTH SIBJICHUH
[PUPO/IbI, B 0GBEKTUBHOCTH HAyYHOTO 3HAHWS, B BRICOKOH LIEHHOCTH HAYKU B pasBUTHH
MaTepHaIbHOM 1 JYXOBHOM KyJIbTypbI JIOJCH;

epa3BUTHE TEOPETHYECKOrO  MbILUICHHS Ha  OCHOBE GopMHpOBaHUs  yMEHHUH
yCTAHABIMBATh (AKThI, Pa3IMyaTh NPUYMHBL U CIEACTBUS, CTPOMTE MOJIE/IM 1 BbIABUIATE
TMMOTE3b, OTHICKUBATH M (HOPMYTHPOBATH JOKA3aTeNbCTBA BBIABUHYTBIX THIOTES,
BBIBOJMTH M3 SKCIIEPUMEHTATBHBIX (JAKTOB M TEOPETHICCKHX MOZENeH dusmueckue
3aKOHBI;

*KOMMYHMKATHBHbIE yMEHHs [OKIa[bBaTh O pe3y/lbTaTax CBOCro HCCIe10BaHkM,
y9acTBOBaTh B JIMCKYCCHM, KPaTKO W TOYHO OTBEHaTh Ha BOMPOCHI, HCTOJB30BATH
CTIPABOYHYIO JIUTEPATYpPy M APYrie HCTOYHMKH HHPOPMALH.

YacmHoIMu NPpeOMenHblMu Pe3ylbmamamu 00yuenus (puzuke B OCHOBHOH HLIKOJIE,
HA KOTOPBIX OCHOBBIBAIOTCH 00IHe Pe3yabTaThl, ABJIHIOTCH:

*[IOHUMAHHE U CIIOCOOHOCTH OOBACHATH Takue (usMIecKue SABICHUS, KaK cBoOOIHOE
rnajeHue Tell, arMochepHOe [apjieHue, IUIaBaHue Tell, nuddysus, Oobiias
CHKMMAEMOCTh Fa30B, MaJias CKMMAEMOCTh XKUJIKOCTEH U TBEP/IbIX Tel;

*yMeHUs U3MEPATH PACCTOSHKUE, POMENKYTOK BPEMEHH, CKOPOCTh, Maccy, cuity, paboty
CHJIBI, MOIIHOCTb, KUHETHYECKYIO SHEPIHUIO, TIOTCHIHANbHYIO SHEPTHIO, TEMIIEPATYDY,
*BJIaICHAEC  OKCIIEPUMCHTAJbHBIMA ~ METOJaMM  HCCIC/OBaHMA B mpoiecce
CAMOCTOSATELHOr0 H3yUeHH s 3aBUCHMOCTH TIPOH/IEHHOTO IIyTH OT BPEMEHH, yJTNHCHIA
MPY)XHHBI OT TPWIOKEHHOH CHIIbL, CHIbI TSKECTH OT MacChl TeEId, CUJIBbl TpEeHUs
CKOJIBYKEHHUS OT TUTOLIAIH COTIPUKOCHOBEHHS TEJ M CHIIbI HOPMAJILHOTO JIaBJICHHSA, CHIBI
Apxumesia 0T 00beMa BBITECHEHHO BOJIBI,

*[IOHMMAHHE CMBICIA OCHOBHBIX (M3MYECKUX 3aKOHOB M YMEHHE NpPUMEHATH MX Ha
npakTuke: 3aKoHbl [lackais u Apxumesna,

*IOHUMAaHHE TPHUHIUIOB JEHCTBHS MallKMH, MPUOOPOB W TEXHHYCCKHX YCTPOUCTB, C
KOTOPHIMH K&X/Iblif YeIOBEK TOCTOSIHHO BCTpe4YacTcs B NTOBCEIHEBHOM IKU3HH, H
crioco6oB obecreyeHus 6€30MacHOCTHU IIPU UX UCIIOIB30BaHNU;

*OBJIAZCHIE DPA3HOOOPAsHBEIMH CHOCOOAMH BBITIOJHEHMS pactieToB [UId HaXO0XICHUS
HeM3BECTHON BEJIMYMHBI B COOTBETCTBHH C YCIOBHMSMHM IOCTaBICHHOH 3ajavd Ha
OCHOBaHMHU KCITIOJIb30BAHMS 3aKOHOB (DH3HMKH,

*yMeHHe MCIIONb30BaTh MOJTyYeHHbIE 3HAHUs, yMEHUs U HABLIKU B MOBCEIHEBHOM KU3HU
(6BIT, 5KOJIOTHS, OXpaHa 3[0pOBbs, OXpaHa OKpYyIKaromel cpesibl, TeXHUKa 0€30TaCHOCTH

u JIp.).
MECTO IPEJMETA B YYEBHOM IVIAHE

QepiepanbHblii  0a3uCHBIA y4eOHBIA TUIAH UL 00pa30BaTeNbHBIX —YUPEKACHHUH
Poccuiickoit ®epepanun oTBoAUT 70 HacoB AJIs 00s13aTeIbHOr0 U3ydeHHs (PU3UKU B 7
Kmacce, M3 pacdera 2 y4eOHBIX 4aca B HEICIIO. KonuuecTBO KOHTPOJIBHBIX U
naGopaTopHbiX paboT OCTaBjeHO B COOTBETCTBHH € MPUMEPHONH ¥ aBTOPCKOH
IPOrpaMMOH.
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YUYEBHO-TEMATHYECKHUM ILTAH

B Tom uncie na

Ne HaumenoBanue Beero K
OHTPOJILHbIE
n/m | PpasiesioB H TeM yacoB | Ypoku | JlaGoparopusie paGornl P
paboThl
4 3 1 0
Nel «On JICHHUE 11€
1 Beenenue 1 «Omupens i
JICJIEHUST ©3MEPUTETEHOTO
npudopar
. 5 1 1
KonTponsHnas T
[TepBoHavyanbHBIC ¥ No 1 pabora
2 CBEJICHHUS O Ne2 «M3mepenue pasmMepoB W
«I[lepBoHayabHbIE
CTPOEHHH BEIeCTBa MAaJIBIX TeJI)»
CBEJICHHUS O CTPOCHHUHU
BEIIeCTBAa»
21 15 5 1
Ne3 «M3mepenue Maccel
TeJla Ha PRIYAKHBIX BECAX)
Ne4 «M3mepenue obvema
Teaan
o Ne5 «Omnpenenenue KontponsHas pabora
BsaumozeiicTeue PR i P
3 = TUIOTHOCTH TBEPAOro TeJay Ne 2
Ne6 «['pagynpoBanue « B3aumopeiictue
NPYKUHBI U U3MEPEHHE TEJ»
CHJI JUHAMOMETPOM »
Ne7 «M3mepenue cuiibl
TPEHHUS C IIOMOIIBIO
JIHHAMOMETPA»
19 16 A 1
Ne8 «Omnpenenenue
BBITAIKMBAIOIIEH CHJIBI,
- i KonTtponsHas pabora
JlaBiieHue TBEpABIX JieHcTByIOIIEH Ha No3
4 TeJl, XKUAKOCTEH H HOIPYKEHHOE B XKHAKOCTh +
« JlaBnenue TBEPABIX
ra3oB TENO» )
No9 «BrIsicHeHUE YCIOBUI il MIUIRORITIE
i e ¥ razoB»
IJIaBaHUA Tela B
HKHATKOCTH»
14 11 2 |
Nel0 «BriscHenue
CJIOBHS PABHOBECHS KonrposnbsHas pabora
PaGota. MouHocTs. Y P 5 P
3 o— pblyaray Ne4
P Nell «Onpenenenue KITJT « PaGoTa, MOIITHOCTB,
MpH NOIbEME TEJA I10 SHEPTUA»
HAKJIOHHOH IIJIOCKOCTH»
6 IToBTOpenue 3 3
Peseps 2 2
HUroro 70 4 55 11 +
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COJAEP)KAHUE ITIPOTPAMMBI YYEBHOI'O IIPEJAMETA (70 uacos)

Beenenue. (4 1)

®usuka — Hayka o npupoje. Pusndeckue sipienus. OusMdecKre CBOUCTBA Tell.
Hab6mronenne u onucanue (usuueckux siBiaeHuii. @usndeckue BenuuuHbl. M3smepenwus
(QU3MYECKNX BENWYMH: JJIMHBI, BPEMCHH, TeMIepaTypsl. @PH3WYecKue MNpHOOPBL.
MexyHapoqHas CHCTeMa eAMHHL. TOYHOCTH M TOTPEINHOCTh M3MepeHud. Dusnka
TEXHUKA.
Jlabopamopnas paboma.

Nel. Onpezienenue HeHbI AeEeHNAS U3MEPUTENBHOTO TpUbopa
Hemoncmpayuu:
[TpuMepbl MEXaHUYECKUX, TEILIOBbIX, JIEKTPUUECKHX, CBETOBBIX SIBICHUN
duznyeckre NpruOOPsI
HaGmoieHue MeXaHWYECKHMX, TEIUIOBBIX, 3JIEKTPUYECKHX, MArHUTHBIX MW CBETOBBIX
SIBJIEHUH: JBMIKEHUE CTAIILHOIO HIapHKa 110 Jkeso0y KojebaHus MasTHUKA, TasHUe JIbJa,
KUIIEHHE BO/Ibl, OTPAKEHUE CBETA OT 3epKalla, dJIEKTPH3aLHs Tell.
Brneypounas deamenvHocmbs
- BHECHCTEMHbBIE BeJINYUHBI (TIPOEKT);
- H3MEpPEeHUE BPeMEHU MEXAY yAapaMH ITyjibca.

IIpeaMeTHBIMH Pe3yIbTATAME U3y9YE€HUS TEMBI SIBIISIOTCS:

e noHuManue GU3NYECKUX TEPMUHOB: TEJIO, BELECTBO, MATEPHSL.

e yMeHHMe MPOBOIHMTh HaGMOJeHUs (U3MUECKUX SBICHHH; HM3MepATh (uU3HYecKue
BEJIMYMHBI: PACCTOSHUE, IPOMEKYTOK BPEMEHH, TEMIIEPATYPY;

e BJaJeHHEe SKCIEPUMEHTAIBHBIMUA METONAMHU MCCIIEAOBaHMs IPU ONPEACTCHUN LCHBI
neleHus mpubopa U MOTPEeITHOCTH U3MEPEHHS,

e MOHMMAHHE DOIM Y4YeHBIX Hamed CTpaHbl B Pa3BUTHE COBPEMEHHOW (QU3UKU U
BIMSIHUE HA TEXHUYECKUN U COLIMAIILHBIN ITporpece.

IepBoHaYaJbLHbIE CBEJEHHs 0 CTPOEHHH BewtecTsa. (7 q)

Crpoenue BemectBa. ONBITHI, JOKa3bIBAOLIHE ATOMHOE CTPOeHHUE BeulecTBa. MoeKybl.
BpoyHoBckoe aBMkeHue. Mozens 6poyHoBckoro asukenus. Juddysus B rasax,
KAIKOCTAX W TBEpAbIX Telax. B3auMHOE NPUTSIKEHUE M OTTAJKHBAHHC MOJCKYIL.
TeroBoe [BW)KEHWE AaTOMOB M MOJIeKyJd. B3ammozmelcTBHE YaCTHULl BEILIECTBA.
ArperaTHble COCTOSIHHS BeIleCTBA M WX OObBsACHEHHE Ha OCHOBE MOJIEKYJISAPHO-
KUHETHYECKUX Ipe/IcTaBIeHuil. Mojien CTPOSHHS TBEP/BIX TEll, JKUIKOCTEH U ra30B.

JlabopamopHas paboma.

Ne2. M3mepenue pazMepoB MajbiX Tell.
Jlemoncmpayuu.:

C)xHMaeMOCThb ra30B

Jlnddy3us B razax v xKHIKOCTAX

Mopnens OpOyHOBCKOTO ABHKEHUS

Crerienye CBUHIIOBBIX LIUJIUHAPOB
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Breypounas desmenvHocms

- BMECTE C OJHOKIIACCHUKOM IIPO/IENIaTh OIIBIT: B3SATh Yachl C CEKYHIHOM CTPEIIKOM, KyCOK
mrarara, JIMHEHKy, GJIakoH AyXOB M BCTaTh B pasHble yriibl Kiacca (komHathl). [TycTs
Balll TOBAPHMIL 3aMETHT BpeMsi M OTKpoeT (IakoH, a BBl OTMETHTE BpeMs, Korja
MOYyBCTByeTe 3amax. VI3MEepUTh paccTOSHUE MEXIy YYEHHKaMH H OOBACHHUTSH
Ha0II0naeMoe IBJICHHE.

- BbIpAIlHBaHKWe KPUCTAJUIOB COJIM MITH caxapa (IPoeKT).

IpeaMeTHBIMH Pe3yJbTATAMH U3y4YEHHUs TEMbI SBJISIFOTCS:
e [IOHMMaHHEe U CIOCOOHOCTH OOBACHATL (u3uueckue sBiaeHus: TUbdy3us, Gosbiuas
C)KMMaeMOCTh ra30B, Majiasi COKUMAEMOCTh KUAKOCTEH ¥ TBEP/IBIX TeIL.
e BlajJeHHe OSKCIEPUMEHTAIBHBIMH METOJaMH HCCIENOBaHWs TPU  ONPEACICHHN
pa3mMepoB MallbIX Tell;
e [OHMMAaHHE MPUYUH OpPOYHOBCKOTO ABWM)KEHMS, CMAa4YMBAHUA U HECMAYMBAHHUA TEI;
pasH4Ks B MOJIEKYJISIPHOM CTPOCHUH TBEPIBLIX TEJ, JKMAKOCTSH U Ia30B;
e ymeHue nosb3oBaThess CU U 1epeBoUTh eIMHUIIEI U3MepeHusl HU3NIeCKUX BETHYHH
B KpaTHbIE U JOJIbHbIE €IHHULIBI
® yMeHMe HCIIONH30BaTh IOJNyYEHHbIE 3HAHHS, YMEGHHS ¥ HaBbIKM B IIOBCEIHEBHOMU
KU3HH (OBIT, DKOJIOTHS, OXpaHa OKPYKAOIIEH Cpeibl).

BsaumopeiicTue Tei. (21 4)

Mexanuueckoe asukenue. Tpaextopus. Ilyte. PaBHOoMepHOe [BHXKEHHE H
HepaBHOMepHOe ABIKeHHe. CKopocTh. I'paduku 3aBHCHMOCTH ITyTH U MOZYJIsl CKOPOCTH
OT BpeMeHH JIBMkeHus. Pacuer myTu u Bpemenu JBikenus. Minepuwsi, MHEPTHOCTD TelL..
B3aumopeiictBue Tein. Macca Tena. M3MmepeHue Macchl Tela C IIOMOILBIO  BECOB.
[InoTHOCTH BemiecTBa. PacueT Macchl 1 00beMa Tela Mo €ro IIOTHOCTH.

Cwa. SBnenue Tsrortenus. Cuna sokectd. Cua ynpyroctu. Cuia, BO3HUKaroIas Inpu
nebopmaimu. Ynpyras jgepopmauus. 3akon I'yka. Bec Tema. CaA3b Mexay CHJION
TSDKeCTH M Maccoit Tema. Cuia TsDKeCTH Ha Ipyrux IutaHerax. dusudeckas npupozna
HeOecHBIX Tesl COTHEYHOM CHCTEMEI

Jlunamomertp. I'paduueckoe nzobpaxenue cuiibl. CiioeHHe JIBYX CHII, HAlPABJICHHBIX
1o ofiHO¥ MpsAMoii. PaBHOneHCTBYOIas ABYX cuil. LIEHTp TsDKeCTH Tena.

Cuna tpenus. TpeHue cKobKeHus, KadeHus, nokos. [Topmunauky. Tpenue B Npupose
Y TEXHUKE.

JlabopamopHuie pabomel.

Ne 3. smepenne Macchl Tejla Ha phIYa)KHbIX BECaX.

Ne 4. Vizmepenue obbema Tena.

Ne 5. OnpenienieHue IOTHOCTH TBEPJIOTO TeJIA.

Ne 6. «I'pagyupoBaHue Ipy>KUHbI U U3MEPEHUE CUJL AUHAMOMETPOM»
Ne7 «Mi3mepeHue CHITbI TPEHHUS ¢ TTIOMOIIBIO JHHAMOMETPA
Hemoncmpayuu.:

PaBHOMEpHOE MPAMOIUHERHOE JIBHKCHUE

OTHOCHUTENBHOCTD JABUKEHHUS

SIBneHue uHepLUU
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B3aumojieicTBUE TEI

PaznuuHble BUABI BECOB.

B3BeluBanue BO31yXa.

3aBHCHMOCTB CHIIBI yIIPYTOCTH OT JiehopMaLiu NpyKUHbL

Cuna TpeHus

CpaBHEHHME MacC pasjU4HBIX Tell, HMCIOMMX OIMHAKOBBIM 00BeM; 00BEMOB TEl,
MUMEIOLIIX OJJUHAKOBBIC MACCBHI.

V3mepeHue CUITbI 110 ie(opMariiy My KUHAbL.

BreypouHas 0esameibHOCHb

- ompejieNieHre CpeHEd IUIMHBI IIara ¥ ONpPeAc/CHHe cpe/Hell CKOPOCTH JBHKCHHS B
mkony. CpaBHeHHe COOCTBEHHOro IMyTH W IEPEMEIICHUA 3a cyrtkd. CpaBHEHHE
pe3yJIbTaToB MEX/1y OJHOK/IACCHUKaMH;

- HABTIOIeH1e MHEPTHOCTH MOHETHI Ha JIUCTe OyMary;

- OIpe/IeNieHre MacChl BO3/yXa B KJlacce , CpaBHEHHE TOJIy4YeHHBIX PE3YJIbTAaTOB;

- HamMCcaHWe UHCTPYKLHUH K GusrdecKomy 060opy/10BaHuUIO (OBITOBBIE BECHI,
IMHAMOMETD);

- qoMalHee HaOIoieHHe HEBECOMOCTH;

- anaym3 (KpUTHYECKas OLIEHKa) ra3eTHbIX myGIuKaui ¢ GU3MIECKUM COJCPIKAHUEM;

- IOMAIIHKH OMBIT ¢ KaTyLIKOM HUTOK U HallMCaHHE COYMHEHM O PONIY CHJIBI TPEHUSA B
’KM3HHU OBITY, CIIOPTE U T.I. (MUHH — IIPOEKT).

[IpeaMeTHBIMH Pe3yIbTATAMH H3Y4EeHMS TeMBI ABJIIOTCH:

e HOHHMAHHE M CIOCOOHOCTh OOBACHATh (U3MYECKHE SABJCHMSL: MCXAHHYCCKOT
IBUOKEHVe, PABHOMEPHOE U HEPaBHOMEPHOE IBIDKCHHE, HHEPLII, BCEMHPHOE TATOTCHHE
e yMeHME U3MepATh CKOPOCTb, MacCy, CHiy, BEC, CHIY TPEHHUSI CKOJbKEHUs, CHITY
TpeHusi KadeHHs, 0O0bEM, MUIOTHOCTB, TEId paBHOJEHUCTBYIOIIYIO ~ JIBYX  CHII,
JEeHCTBYIOIIMX HA TENO B OJIHY U B IIPOTHBONOJIOKHBIE CTOPOHDI

e BlajeHHe OKCIEPUMEHTAIbHBIMM ~METOJAMH  HMCCICNOBAHWI B 3aBUCUMOCTH
MPOMIEHHOTO IYTH OT BPEMEHH, YHIMHEHHs TPY>KHHBI OT MIPUJIOXKCHHOM CHIIBI, CHIIBI
TSYKECTH TeJla OT MACChl TeJla, CHIIbl TPEHHs CKOJIBKEHHS OT IIOMIaH COIPUKOCHOBEHUS
TeJl ¥ CUJIbl HOPMAIIbHOTO JaBIICHUS

e IIOHWMAHME CMBICIA OCHOBHBIX (PM3MUECKHX 3aKOHOB: 3aKOH BCCMHPHOTO TATOTCHUS,
3akoH [ 'yka

e BiAJEHHE CTOCO0AMM BBITIOJTHEHMsS PAacueTOB MPU HAXOXKICHHH: ckopocTH (cpenHen
CKOPOCTH), Iy TH, BPEMEHH, CHIIBI TSIKECTH, BECa TeIa, MJIOTHOCTHU Teja, 00bemMa, Macchl,
CHJTBI YNPYTOCTH, PAaBHOJIEHCTBYIOIIEH JBYX CHII, HANPaBJICHHRIX 10 OJHOW TPSMOH B
COOTBETCTBHE C YCIOBMSMHM IIOCTABIEHHOHW 3a1add Ha OCHOBAaHHH UCII0JIb30BaHUs
3aKOHOB (PU3UKH

e yMEeHHE HaXOIUTh CBsA3b MEKAY (u3HIecKUMHU BETHIMHAMH! CIJIOH TSKECTH U MacCou
Tena, CKOPOCTH CO BPEMEHEM U IyTeM, IUIOTHOCTH TeJia € ero Maccoil ¥ 00bEMOM, CHIIOH
TSYKECTH U BECOM Tella

o yMeHuMe NepeBOAUT (HU3NICCKNE BETUTUHDL 13 necucremubix B CU 1 HaobopoT

e [IOHMMAHMe TPHUHIMIOB JEHCTBHS JIMHAMOMETpA, BECOB, BCTPEYAIOIINXCS B
[TOBCE/(HEBHOM JKU3HMU, ¥ CIIOCOO0B 0becTeueHUs 6e30MaCHOCTH IIPU UX UCII0JIb30BaHUM
e yMeHWE HCTONB30BaTh MOTYYCHHbIC 3HAHMA, yMeHUs] M HaBBIKA B TIOBCETHEBHOM

JKU3HM, OBITY, OXpaHe OKPYIKaroIeH CPEIBL.
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JlaBieHue TBEPAbIX TeJl, ra30B, suaKocTei. (19 4)

Jlasnenve. Jlasnenue TBepabix Tell. CriocoObl yMEHBLICHHS M YBENMHCHHUS JIABICHA.
Jlapnenue ra3a. OObscHeHWe JaBICHUA HA OCHOBE MOJIEKYJISIPHO-KHHETHYECKUX
npencrasnennil. [lepenaya gaBneHus razamu v KHAKOCTAMH. 3axon Ilackans. [lasnenue
B JKHIKOCTA W rase. Pacuer [aBieHMs JKHAKOCTH Ha JHO ¥ CTCHKH COCYNOB.
Coo6maromuecs cocysl. L1no351.

AtmochepHoe pgaBieHue. MeToapl H3MEpEHHE armoceproro pasiaeHus. OIbIT
Toppuderi. bapomerp-anepoun. V3MeHeHHE aTMOC(EepHOTO IaBICHHA C BHICOTOM.
Manomerp. Hacoc. I'mapasiudeckuid —mpecc. JleiicTBre OKMJIKOCTH M Trasa Ha
MOrPY)KEHHOE B HUX TEJIO.

ApxumerioBa cuia. YCJIOBHE IUIaBaHHs TCIl. [InaBanue cymoB. BomHblid TpaHCIIOPT.
Bo3zayxoniaBaHue.

JlabopamopHule pabomboi.

Ne8 «OmnpejiesieHHE BBITATKUBAIOIICH CHIIBI, IeicTByIOMIEH Ha TIOTPYKEHHOE B KHUIKOCTD
TEJIO»

No9 «BpisicHEHHE YCIIOBUM MJIaBaHKUS TeJla B )KUAKOCTI

Jemoncmpayuu.

3aBUCMMOCTH JIABJICHUS TBEPAOro Teja OT IUIOLaAu ONOpbl H MPUJIOKEHHOH CHJIbI
Usmepenue aTMocepHOTO JaBiieHus 6apoMeTpOM-aHepOHIOM

3akoH [lackas.

['uipaBiIuuecKuii mpecc

Paspesanue IJIaCTUIIMHA TOHKOU IIPOBOJIOKOH.

[Iap Iackans.

Coobmrarommuecs COCyIbl.

YCTpoicTBO MaHOMETPA.

VCTpOUCTBO U IeHCTBUE TU/IPAaBIMYECKOro npecca.

YeTpoiicTBO U IEHCTBHE HAacoca.

Breypounas oesmenbHoCchb

- ONpEJENUTh BO CKOJIBKO pa3 JlaBJeHHE tabypera Ha oy OoJibllle HOXKaMH, HEM
cueHueM (denoBeK CUIUT Ha CTONE B 000UX clly4dasx);

- TIOJTydeHHE MBUIBHBIX ITy3bIpei H 00BACHEHHE, MOTEMY OHI UMCIOT I1apooOpasHyIo
dopmy;

- noMa Ha OOKOBOW CTOPOHE BBICOKOH [1JACTUKOBOM OyTHUIKA IPOOMUTH TBO3AEM
oTBepcTHs Ha BbICOTaX 3, 6 W 9 CM., TOMECTUTE OyTHUIKY B PaKOBHHY IIOJ KpaH U
OTKpO#Te TaK, 4ToObl 0OBEM IOCTYHAIOIIEH BOJBI 1 BhITEKArOIell ObLIM OJHHAKOBBI,
[POCIIEIUTe 3a CTPYHKaMH BOJIbI, 00BACHUTE Ha0JIr01aeMoe SIBJIEHUE;

- 32UOKEHHYIO CBEUKY MM OyMary BHyTpH CTaKaHa I0JepXKU BBEPX JTHOM, 3aTeM OBICTPO
IOCTABUTH CTAKAH BBEPX JHOM Ha BO3/YLIHbIN MAPUK, OTIUIIHNTE HabIro1aeMoe SIBJICHUE;
- CKOHCTPYMPOBAaTh aBTOMATHIECKYIO IOMJIKY UL IITHIL (MHMHH IPOEKT);

- onpeieNeHue TIOTHOCTH COOCTBEHHOTO Tea.

IpeAMeTHBIMH pe3yIbTATAMHU U3yIEHHS TeMbI ABJISIOTCA.
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e [OHMMAHME U CIOCOOHOCTH OOBACHUTH (DU3UYECKHE SABICHUS: atMocdepHoe
laBjeHMe, JABICHME OKMAKOCTEH, Ta30B M TBEpABIX TN, IUIABaHAC  Tel,
BO3/yXOIUIABaHKe, PACIOJIOKEHHEe YPOBHS JKUIAKOCTH B cooblarmuxes cocyaax,
CyIIIECTBOBAHKE BO3YyIIHOH 060s104KM 3eMilo, criocoObl YMEHBILEHHUS U yBeIHIeHHA
NiaBIeHUs

e yMeHHe M3MepsATb: aTMOC(epHOe JaBieHHe, JABICHHE XUIKOCTH HA JIHO M CTEHKH
cocya, cCiiIy Apxumena

e BlaZeHHe OSKCIIEPUMEHTAJIBHBIMH METOJIaMKM HCCIIeJI0BaHUA 3aBUCHMOCTH:  CHIIBI
ApxuMeza OT 06bemMa BBITECHEHHOW BOJBI, YCIIOBUMH ILIaBAaHKA Teja B JKHAKOCTH oT
NeCTBUS CUJIbI TSXKECTH U CHIIbI ApXUMe/a

e [IOHMMAHHE CMbIC/IA OCHOBHBIX (PM3HYECKUX 3aKOHOB M yMEHHUE NPUMEHATh WX Ha
npakTuke: 3akoH [lackais, 3aKoH Apxumesa

e TOHWMAHWE TPHHIMIOB JelcTBHA GapomeTpa-aHepousaa, MaHOMETpa, Hacocd,
FUJPABIMYECKOrO 1pecca, ¢ KOTOPbIMH 4ejIOBEK BCTpeuaeTcs B [TOBCE/(HEBHOU JXKU3HU U
criocoboB obecriedeHust 6€30MacHOCTH IPH MX MUCI0JIb30BAHUH

e BJANeHME CTIOCOOAMY BBITIONHEHHS] PAcyeToB /Ul HAXOKICHUS AaBICHUA, NABICHHAC
JKHJIKOCTH HA JHO M CTEHKH COCYJa, CHJIbl ApXuMeJa B COOTBETCTBHE C IIOCTaBJICHHOM
3a71a9¥ HA OCHOBAHHH KCIIOIb30BaHNs 3aKOHOB (PU3UKH

e yMeHHe WCIONb30BATh TOTYYeHHbIC 3HAHWS, YMCHWA W HaBBIKH B MIOBCEAHEBHON
SKM3HH, 9KOJIOTHH, OBITY, OXpaHe OKpYKarolei Cpe/ibl, TEXHUKE 0€e301acHOCTH.

Todzomosxa coobuenuti no_3a0anHoil_meme: GPOYHOBCKOE ABMKCHUE, POIbL ABJICHHA
maddy3un B KU3HM PacTEHWH W JKUBOTHBIX, TPU COCTOAHHMS BOJBI B TPUPOJE, 3aKOH
BCEMUPHOIO TATOTEHHMs, CHjla TSDKECTH Ha JNPYruX IUIAHETaXx, [aCCaKUPCKHUE JIAWHEPBI,
TaHKepbl M CYXOrpy3bl, IPOMBICIOBBIE Cy/a, BOCHHBIC KopabJiu, MOJABOJIHBIC JIOAKH,
JIEZIOKOJIBI, Cy/a Ha BO3MYLIHOH IMOMYIIKE H TOABOAHBIX KPbUIBAX.

PaGora 1 MOIHOCTE. JHeprus. (14 1)
Mexanudeckasi pabora. PaGoTa CHIIBI, IEHCTBYIOMEH 10 HATIPABICHUIO IBHKCHIA Teja.
MornaocTs. ITpocTsie MexaHn3Mbl. Pordar. PaBHOBECHE CHIT HA phIare.
MOMEHT CHJIbL. Phluard B TexHuke, ObiTy 1 npupoje. [IpuMenenye npasuia paBHOBECH
pblyara K OnoKy. YCIIOBHs paBHOBECHs pbriara. PaBencTBO paboOT NpU HUCIOIB30BAHUN
TIPOCTBIX MEXaHH3MOB, «30JI0TOE IPaBUJI0» MEXaHHKH. [[eHTp TSDKECTH TeJIa.
PaBHOBecue Telna C 3aKpeIUIEHHOM OCbIO BpallleHU:. Bunpl paBHOBeCHs TeIL.
KosdduipeHT I110j1e3HO0T0 neiictus. DHeprus. [loreHuuanbHas M KUHETHYECKAT
sHeprus. [loTeHIMaNbHas dHEPrus MOAHATOrO TEJa, cxxarol mpyxuHbl. KuHeTHdecKas
SHeprus JBWKylnerocs Tena. [IpeBpalleHue OILHOTO BU/A MEXaHMYECKON JSHEPruH B
Ipyroii. 3aKoH COXPAHEHMS ONHOH MEXaHHUUECKOM SHEpruu. DHEePrus peK 1 BeTpa.

JlabopaTopHbie paboThl.

Nel0 «BpisicHeHHEe YCIIOBHS PABHOBECHUS pbIiara»

Nell «Onpenenenue KIIJI npu noxbeme Tena 1no HAKJOHHOM IJIOCKOCTH»
Jlemoncmpayuu:

[TpocTeie MEXaHU3MBbI

IIpeBpailieHue MEXaHUYECKON JHEPIHH U3 o/1HOM (hOpMBI B IPYTYIO
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[IpeBpaiueHue SHEPruu IMpH konebaHMAX MAasATHUKA, PAcCKpy4YMBAaHWHM TPYXHHBI
3aBOJIHOM MUIPYLIKH.

Vi3Mepenre paboTsl NPy MIEPeMELICHAH TeJa.

YCTpoicTBO U JieicTBHE phIdara, G10KOB.

PaBeHCTBO PabOT IPY UCIOJIB30BAHUY MPOCTHIX MEXaHU3MOB.

YcrolurBoe, HeyCTONYMBOE ¥ 6e3pa3iIHOe PABHOBCCHSA TCIL.

Bueypounas oeamenbHoChb

- U3MepeHre MOIHOCTH Y4EHUKOB Kilacca IpH noabEMe 1o JIECTHULE (MUHU IPOEKT);

- KOHCTPYMPOBaHME PhIUaKHBIX BECOB C HCIIONB30BAHMEM MOHET (MUHH MPOEKT);

- U3MepeHHe C IOMOLIBIO JIMHEeHKH IUIe4a periaros HOYKHMII U KJIFOYa JIBEPHOTO 3aMKa U
onpe/ieieHNs BbIMIPBIIIA B CHIIE.

BoszmooicHble 3KCKypcuu: 1EXU 3aBOAOB, CTPOHUTEJILHBIC IJIOUIAAKH, IMOXKapHad CTaHI[HA,
IUarHoCTHYECKHE KaOMUHEeTHI MOJIMKIIMHUKHA UITH 0O0JILHHUILBL.

I1oozomoska buozpaguieckux cnpagox: M.B.Jlomonocos, I'.I'amunei#t, U.HpI0TOH,
P.I'yk, B.Ilackais, O.Topudeiin, ApXUMeN.

IIpeaMeTHBIMH Pe3y/IbTATAMH U3YIeHNs TEMbL ABJIAIOTCA:
e [OHMMAHWE ¥ CIOCOBHOCTh OOBACHATH (U3MUECKHE SBJICHWS: PAaBHOBECHE TeJ
npeBpalieH|e 0JJHOro BU/ia MeXaHHYeCKOW SHepruu Jpyrou
e yMeHHE U3MEPATH: MEXaHHIECKYIO paboTy, MOIIHOCTh Teja, TJIeHO CHJIBI, MOMEHT
cunbl. KI1J1, mOTeHIHAIbHYIO U KUHETHYECKYIO SHEPIUIO
e pBrajeHHe OKCIEPUMEHTAIBHBIMU METOJaMH HMCCIICN0BAHMs  IIPH omnpeze/IeHUu
COOTHOIIEHHS CHJI ¥ TIIeY, JUIS pAaBHOBECHs pbIiara
e I[IOHMMAHUE CMBICIA OCHOBHOTO (DM3MUECKOr0 3aKOHA: 3aKOH COXpaHeHHs SHEPTHH
e TOHWMaHWE TPHUHIMIOB JACHCTBUA pbIYara, Om0Ka, HAKJIOHHOM TUIOCKOCTH, C
KOTOPBIMH YeJIOBEK BCTPEYaeTcsi B [OBCEIHEBHOM M3HM M crocoboB obecredeHus
6e30MacHOCTH ITPH UX UCIIOJB30BAHMH.
e BIajeHHe CMocoGamMy BBHIMOJIHEHMS PACYeToB U HAXOXICHHI: MEXaHHUECKOM
paGoThi, MOIIHOCTH, yCIOBHSl PaBHOBECHs CHIl Ha pelyare, MOMEHTa CHIIb, KT,
KAHETHYIECKOH ¥ MOTeHLHAIbHON SHEPruy
e yMeHHE WCIIOJb30BaTh NOJIy4CHHbIC 3HAHMA, YMEHMH H HaBBIKM B TOBCEIHEBHON
JKH3HH, KOJIOTHH, GBITY, OXpaHe OKpYIKaoLleH Cpe/ibl, TEXHUKE 0e3011acHOCTH.
e pemaTh pacYCTHBIC 3a/1aYH (MperMyIIeCTBEHHO B OAHO — JBa neucTBus) C
IPUMEHEHHUEM CIIEYIOLHX pOpMYIT:

F
2 p=§; F=m-g, R=h+# p=gi p=p-gh Fy=p.-8gV: A=F'S
o Nsé, F, -l, = F, -1, (uist mpOCThIX MEXaHH3MOB)

HToroBoe noBTopeHue (peseppHoe Bpemsi)(4 4)
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BosmooicHble ucciedo8amenbCckue nPOeKmoi.

1.Posib CHITBI TPEHUS B MOEH KH3HU.

2.Cuna TpeHus ¥ BEJIOCHIIC/.

3.Cuna TpeHus Ha KyXHe.

4 Wcrions3oBanne auprxkabieit Bo BpeMs 1 1 2 MUpOBBIX BOMH ¥ B HAIIH [THH.

TPEBOBAHMUS K YPOBHIO ITIOJAI'OTOBKH OBYYAIOIIUXCA
7 k1acca

B pesynomame uzyveHua QuU3uKu y4eHuK 00J1cen

3HATH/NIOHUMATDH
emoicn nonamuii: husuyeckoe siBleHue, GU3UIeCcKui 3aK0H, BELIECTBO,
B3aUMOJEHCTBHUE, aTOM;
CMBICI (PU3UUECKUX GEIUY UM TTYTh, CKOPOCTb, MAcca, IIOTHOCTD, CHIla, 1aBJICHHE,
pa60oTa, MOIIIHOCTh, KUHETHYECKas SHEPIUsl, HOTEHLMAIbHAS SHEPIHs, ko3 unmeHT
[IOJIE3HOT'O JEMCTBUS;
embicn puzuueckux 3akonos: Tlackans, Apxumesia, COXpaHeHHUs MeXaHU4eCKON
SHEPruy;

yMeThb

onucsieamy u 0GbACHAMY Pu3uUecKue A6NeHUA: PABHOMEPHOE NIPSIMOIMHEHHOE
ABWKEHUe, Mepenady JaBlIeHus )KUAKOCTIMHU U ra3aM, IIaBaHue Tell, b ys3uro,
B3aMMOJICHCTBHE TEJI; yCTPOWCTBO M MPUHLIUI ACUCTBUS npubOpOB: BECOB,
NUHaMoMeTpa, bapoMeTpa, a TaKKe IMPOCThIX MEXaHHU3MOB;;

UCNOIb306amb (pusuyeckue npudopsl u usmepumesibHovle UHCMpPYMeHmol ons
UIMEpPeHUA PUIUUECKUX 6eIUH U PACCTOSHHS, MPOMEXKYTKA BPEMCHHU, MACChI, CHIIEL,
JIaBIIEHHs], TEMIIEPATYPbl, INIOTHOCTU BEIECTBa, pabOThl, MOLIHOCTH;
npeocmasismy pe3yibmanibl USMEPEHUU ¢ ROMOUWBIO maoauy, 2pauros u
GbIAGAMD HA IMOIL OCHOBE IMRUPUYECKUE 3A6UCUMOCHU: TTYTH OT BPEMEHH, CHJIbI
YIPYrOCTH OT Y/UIMHEHHS! TPy KHMHBI, CUJIbI TPEHHS OT CHJIbI HOPMAJIBHOT'O JIABJIEHNA,
6bIpadCamy pe3yibmambvl UIMepeHull U pacuenos 6 edunuyax Mescoynapoonou
cucmemol;

HPUGOOUMb RPUMEPbL RPAKMUYECKO20 UCHOIb306AHUA uzuueckux sSHaHUU 0
MeXaHUYECKUX, TeIUIOBBIX SBJICHUAX;

pewams 3a0auu Ha RPUMEHEHUE UZYUEHHBIX (PUIUUECKUX 3AKOHO06;

Pewams pacuemmvle 3a0auu (npeumyu{ecmeenio 6 00Ho — 0ea delicmeus) ¢
npUMeEHEHUEM C1eOYIOUUX (PopMYIL:

ng; F=m-g R=F+F; p=£—; p=p-gl; F,=p;g8V, A=F-§
N= —’j—; F -1, = F, -1, (s MPOCTEIX MEXaHU3MOB)

N306paxaTh rpa)MuecKu CUIIbl Ha YepTexke B 3a[1aHHOM Macurrade
0CY U eCmeAns CamMoCmOoAMeIbHbLU ROUCK UHopmayuu eCTeCTBCHHOHAYIHOTO

cogepanus C MCITOJIb30BaHUEM Pa3JIHYIHBIX HUCTOYHHUKOB (y‘IGGHHX TEKCTOB,
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CIIPaBOYHbIX ¥ HAYYHO-TIOMYJIAPHBIX M3/IaHui, KOMITBIOTEPHBIX 0a3 JJaHHBIX, PECYPCOB

UnTepHeTa), ee 00paboTKy ¥ MPEACTaBICHHE B Pa3HBIX dopmax (CIOBECHO, C TOMOIIBIO

rpa¥KoB, MATEMATHIECKUX CUMBOJIOB, PUCYHKOB 1 CTPYKTYPHBIX CXEM);
LCHOIb306aMb NPUOGPemeHHble 3HAHUA U YMEHUA 6 npaKkmu4eckou

dessmebHOCHIU U NOBCEOHEGHO U JICUSHU OIA:

obecrieuer st 6e30MaCHOCTH B IIPOLECCE UCIIOJIB30BaHUs TPAHCIIOPTHBIX CPEACTS,

KOHTPOJIISL 32 UCTIPABHOCTBIO BOJONPOBO/IA, CAHTEXHUKH 1 [A30BBIX npubopoB B

KBapTHPE;

PAIMOHATLHOTO PUMEHEHHUS! IIPOCTHIX MEXaHU3MOB.

[LiaHupyeMblii ypOBeHb IOATOTOBKH yIallHXCsl

TpeGoBauusi K YyPOBHIO MOJIrOTOBKH OTBEHAIOT TpeGoBaHusAM, CHOPMYIHPOBAHHBIM B
®I'OC, u MpOBOJATCS HUXKE.

[IpeMETHBIMH pe3yJIbTaTaMH U3ydCHUS usukm B 7 Kiracce sIBJIAOTCS:

NOHUMAHHE!

. (hpu3MYeCKUX TEPMUHOB: TEJIO, BELIECTBO, MAaTEPHs, POJIH y4eHbIX Halllel CTPaHbl B
pa3BUTHH COBPEMEHHOM (QU3UKHU U BIUSHAH Ha TeXHWYEeCKUMN W COLMAIBHBIN MPOrPece;

e 1 CrocoOHOCTH OOBACHITH (PU3HICCKUE ABICHUS: b dysus, 6onpiuas CKHMaeMOCTb
razos, Majas CXKMMAeMOCTh JKHJIKOCTEH M TBEPABIX Tell, MeXaHU4ecKoe JIBHKEHUE,
paBHOMEpHOE M HEPAaBHOMEPHOE JIBIKCHHME, HHCPLA, BCEMHpHOE TArOTEHUE,
arMocdepHOe NaBJieHUE, IaBJICHUE SKAIKOCTEH, ra30B M TBEPABIX Tel, IUIaBaHuC TEl,
BO3/IyXOIIaBaHNe, PACIOJOKEHHe YPOBHSA JKHIKOCTH B coobmaroImuxes Ccocyaax,
CyIIeCTBOBAHKE BO3JYLIHOH 000I0YKH 3eMIi0; CrOCOObl YMEHbIIEHUs W YBEIMICHHUA
JaBJICHHs, paBHOBECHE TeJl, MPEBpallCHAe OAHOTO BHAA MEXaHWYeCKOM SHEpPTHU B
JpyTOH;

. CMbIC/Ia OCHOBHBIX (PM3MYECKMX 3aKOHOB M YMEHHME NPUMEHATH MX Ha NPaKTHUKE:
3aKOH BCEMHPHOTO TATOTeHHMs, 3aKoH I'yka, 3aKOH [ackans, 3aK0H Apxumena, 3aKOH
COXpaHEHUs SHEPTHUH;

. MpUYMH GPOYHOBCKOTO JBHMKEHHS, CMAadnBaHUs 1 HecMayuBaHUs TN, Pasindus B
MOJIEKYJISPHOM CTPOECHMH TBEPABIX TEIL, JKUJKOCTEH U ra30B;
. IPUHIMIOB JeiiCTBUs [UHAMOMETpa, BECOB, GapomeTpa-aHepoua, MaHOMETPa,

TIOPIIHEBOrO  JKUAKOCTHOTO —Hacoca, THAPABJIAYECKOro Tpecca, phlyara, 610Ka,
HAKJIOHHOM IUIOCKOCTH, BCTpEYaloIIUXCcsi B [IOBCE/JIHEBHOW JKM3HHU, H crioco0oB
obecrieuenus 6€30I1aCHOCTH IIPY MX UCIIOJIb30BAHUH.

yMeHHue:

. nospzoBarhess CU M nepeBoiUTh €IUHMIbI M3MEPCHHA Gu3HUeCKUX BEJINUYUH B
KpaTHBIE U JIOJIbHBIC SIHHHIIBL;

. HAXONUTh CBS3b MEXIY (U3MYECKUMHU BETUIHHAMM: CHJION TSKECTH M Maccou

Tesa, CKOPOCTH CO BPEMEHEM H ITyTeM, IIOTHOCTH Tejia ¢ €ro Maccoi ¥ 06beMOM, CHIIOH
TSDKECTH U BECOM Tela;

. POBOJIUTH HAG/IIOIeH)s PU3HIECKIX SIBICHUH;

. M3MepATh (U3HIECKHE BEJIMUMHBI: PACCTOSHHUE, TIPOMEXKYTOK BPEMEHH, CKOPOCTD,
MAccy, CHILy, BEC, CHILy TPEHHs CKOJBKEHHUS, CHILy TPEHMA KayeHusi, 00beM, IIOTHOCTH
Tena, paBHOJIEHCTBYIOLIYIO JBYX CUJI, ICHCTBYIOIMX Ha TEIO H HamnpaBJIeHHBIX B OJIHY U
B IIPOTUBOIIOJIOXKHBIE CTOPOHBI, TEMNEPATypy, arMocepHOe JaBlIeHHE, [aBICHHE
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’KMJIKOCTM HA JIHO M CTEHKHM cocyaa, CHILy Apxumesa, MeXaHHYECKyro pabory,
MOIIHOCTh, IUIe4o cuibl, MoMeHT cuibl, KIIJl, moTeHUMaTBHYIO H KUHETUYECKYIO
SHEPTHIO;

. HCIIOJIB30BATh I[IOJIydeHHbIE 3HAHMS B MOBCEHEBHOHM JKU3HH (OBIT, 3KOJIOTHS,
OXpaHa OKPYIKaIOIIeH CPesibl).

BJIa/ICHHE:

. SKCTIEPUMEHTATBHBIMH METOJIaMH UCCIIEIOBAHNS MPH ONPEACIICHIH IICHBI JEJICHHUS
[IKaJIBl IPUOOpa U IIOTPEHIHOCTH W3MEPEeHMUs, MPU OIPE/CTICHIH pa3MepoB MalblX TeElL,
[IpX YCTaHOBJIEHUX 3aBUCHMOCTH: [IPOMICHHOrO IyTH OT BPEMEHH, yUTHHEHHs] IPYKUHBI
OT NPHIOKEHHOM CHITBI, CHJIBI TSDKECTH TeJla OT €T0 MaCChI, CHITBI TpEHHs CKOJIBKCHHUS OT
ILIOMAM COMPUKOCHOBEHMS Tell U CHJIbI HOPMAJIbHOTO JaBJICHUA, CUIIBL Apxumena ot
06LeMa BBITECHEHHOM TeJIOM BOJbI, YCIOBUH IUIaBaHUs Tejla B XHAKOCTH OT NEeUCTBUA
CIUTBI TSDKECTH M CHJIBI ApXUMena, TPH OTpeeNIeHHN COOTHOMICHHS CHJT W TUICH, IS
paBHOBECHS phIyara;

. criocobaMy  BBITIOJIHEHUSI pAacdyeToB IPH HAXO0XJICHHWH: CKOPOCTH (cpenHeii
CKOPOCTH), Iy TH, BpEMEHH, CHJIbI TSXKECTH, Beca Tela, IIOTHOCTH Tesna, 00beMa, Macchl,
CHJIBI YTIPYTOCTH, PaBHOJEWCTBYIOMICH NBYX CHIL, HANpaBJICHHBIX 110 OIHOM IPSIMOH,
JaBlieHHs, [JABIEHMS OJKUAKOCTH Ha JHO M CTEHKH COCyJa, CHIIBI Apxumesa,
MeXaHH4YeCcKol paboThl, MOIIHOCTH, YCJIOBHA DaBHOBECHS CHI Ha pbl4are, MOMEHTa
cunbl, KI1JI, KHUHETHYECKOM ¥ MOTEHIMAIbHOH JHEPriy B COOTBETCTBHH C [I0CTaBJICHHOM
3anadeil Ha OCHOBAHMH HCTIOJIB30BaHHUs 3aKOHOB (PU3UKH;

Obyuaomuiics HAYIHTCS:
. pacrio3HaBath Gu3MIECKUe ABJCHUS U 0GBSICHATH Ha OCHOBE UMEIOIIUXCS 3HAHHUH
OCHOBHBIE CBOMCTBA WM YCJIOBHS TPOTEKAHHS STUX SBJICHHUH; MOHATHS «BEIIECTBOY,
«Tenoy, «marepusy; (usudeckue NpuOOpbl, (GU3MIECKUE BENHIUHBL NIOrPELIHOCTb
u3MepeHuit, MeXIyHapoaHas cuctema exunui CH, Hay4HbIH METOJI IO3HAHHUSL.
. OTMCHIBATh HAYYHBINA METOJ MO3HAHUS, I U 33141 Gpu3uKH.
. aHAIM3UPOBATH (QU3NYECKHUE SBICHNU, IEHY JCICHUA npubopa.
. pa3nuyaTh OCHOBHbIE (PU3HUECKUE MOHATUS (BELLIECTBOY, (TEJIO, «MaTepUs?.
. pelnaTh 3a1ad1 Ha IEPEBOJ BEIMIHMH B CHCTEMY CU.
. pacrio3HaBarh TEIUIOBbIE SBJICHUS U 0GBSICHATH HA OCHOBE WMEIOIMXCS 3HAHUH
OCHOBHBIE CBOMCTBA WM YCIIOBHS TPOTEKAHWS STHX SBICHHUH: nubdy3us, U3MEHEHUEe
06BbEMA TeN IIpU HarpeBaHuHH (OXIaXKIECHAN) 1 06DBACHATH CBOWCTBA ra3oB, XKUIKOCTEH,
TBEPIBIX TEL.
. OIMCHIBATH MOJIEKY/ISPHOE ATOMHCTHYECKOE CTPOCHHME BEIIECTBA, HCIOJIB3YA
[OHSTHS «MOJIEKYJIay, «aToM», ocHoBHbIe nonoxerus MKT.
. AHATM3MPOBATH CBOMCTBA Ta30B, XHUIAKOCTEH, TBEPABIX Tel, UCIIONIB3YS 3HAaHUA O
MOJIEKYJIaX, OCHOBHBIX MOJIOXKCHUH MKT

. pa3nuyaTth OCHOBHBIE NPHU3HAKH MoJleJIell CTPOEHHUsI ra30B, JKUAKOCTEeH, TBEPABIX
TeJl.

. pelmaTh 3a7aud Ha ONpe/eNIeHHe Pa3MepoB MONICKYJI i aTOMOB, MCTIONB3YS «METOA
pALOBY,

. pacro3HaBaTh MeXaHH4YECKHe SBICHUA H 00BSICHAT, Ha OCHOBE HMEIOIINXCA

3HAHWIA OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS ITPOTEKaHHUs 3THX SBJICHWI: PaBHOMEPHOE
TpAMOJIMHEHHOe JBHKCHHE, HHEPLHs, B3aMMOJICHCTBIE TeJ, IepeAada AaBJICHHA
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TBEP/BIMHE TENIAMH, XXKUIKOCTAMHM H ra3amy, cO0OIIAoIecs COCY/bl, aTMOc(hepHoe
JaBJieHUe, IIaBaHUe Tell, PABHOBECHE TBEPABIX Tell, IEHTp TSHKECTH TEJIa,

. ONMMCHIBATG M3yYeHHBIE CBOWCTBA TEJl W MCEXaHWYECKHE SBICHHMA, HCIONBIYA
dU3MYECKHE BEIMUHMHBL: ITyTh, CKOPOCTb, Macca Tela, IUIOTHOCTh, CHIIa, CHIIa TPEHH,
NaBieHHe TBEPABIX Tel M JKUAKOCTeH, Cuiia JaBjeHHs; NPU OMHCAHHH IpaBUIBHO
TPaKkTOBaTh (U3UYECKUA CMBICT BEIHYMH, HX 0003HaUeHNsT U COWHUILI U3MEpeHud,
HAXOAWTh (OPMYJIBI, CBA3IBAIONIME MAHHYIO (GU3HUCCKYIO BENHTHHY C APyTUMHA
BEJIMUMHAMU;

. AHAJIM3UPOBATh MEXaHUYECKME ABICHHUS M IIPOLECCHI, HCIIONB3Y: huznuecKue
3aKOHBI ¥ TIPUHIIAIIBI: 3aKOH BCEMHPHOTO TATOTCHHUA, paBHOJEHCTBYIOINAs CHUJIA, 3aKOH
I'yka, 3akon Ilackaisi, 3aKOH COOOIIAIOMIMXCA COCY/O0B, 3aKOH Apxumesa, yCIOBHUS
paBHOBECHs CHJI Ha pblyare, yCIOBUE PAaBHOBECHs TBEPIOro Teia, MpaBuilo MOMEHTOB,
«30JI0TOE TIPABMJIOY» MEXaHHUKHM; TIPH 3TOM pa3jndaTh CIOBECHYIO GOpMyITHPOBKY 3aKOHA
M ero MaTeMaTH4eCKOe BEIPAKCHUE;

. pasJyaTh OCHOBHbIE IIPU3HAKH PABHOMEPHOIO, HEPABHOMEPHOTO ABIKCHU, CHILY
TSOKECTH M BEC Tena, BUABl CHIbl TPEHMSI M (U3UYeCKHe XapaKTepHCTHKH ILIaHET,
TIOHSATHS UHEPLMS ¥ HHEPTHOCTD, CKAISPHBIC M BEKTOPHBIC BETHTHHEL,

. pelaTh 3ajauH, UCIOJb3Ys GU3MYECKHe 3aKOHBI (3AKOH BCGMUPHOTO TATOTCHH,
NPYHLATIBI CTIOXKeH!s Cill, 3aKoH I'yka, 3aKkoH Ilackans, 3aKOH COOOIIAIOLIUXCS COCY/IOB,
3aKOH ApXMMe/a, 3aKOH COXPAHEHHs DHepruy, 3aKOH PAaBHOBECHs CHII HA pblyare H
«30710TOE TIPABHJIO» MEXAHWKH) W (OPMYIBI, CBS3BIBAIOIINC duznUecKrue BEIUYHHBI
(Macca, IUIOTHOCTb BEIeCTBa, CUJIa, CHJIa JIaBJIeHNs, BEC TelIa, IUIEHO CHIIbl, MOMCHT CHI,
MexaHudecKas paboTa, MOLIHOCTb, KMHETH4YecKas M MOTCHLHAIbHAs SHEPTI, KILJ
POCTOTO MEXaHW3Ma); Ha OCHOBE aHaNMW3a YCIOBWs 3alad BBIACILATL busnuecKue
BeNMUYMHBI ¥ (OPMyJNbI, HEOOXOAMMBIE JUisi €€ pelleHus, MpPOBOJMTE PacteTel H
nepeBouTh BenuuuHbl B cuctemy CH;

. pa3nndyaTb OCHOBHBIE OCOOEHHOCTH nepenavyyd AaBJICHM JKUIKOCTSMU M ra3aMu,
YCJIOBHS TUTaBAHUS TCJI B XUIOKOCTAX U ra3ax;
. pacrno3HaBaTb MeXaHMUYeCKHe SBJIICHHUA H 00BSICHATE Ha OCHOBE HMEHOIUXCA

SHAHHH OCHOBHBIE CBOMCTBA WM YCJIOBHMS IPOTEKaHMs OSTUX SBICHUH: OIMCBHIBATH
M3ydeHHBIe CBOMCTBA TEN ¥ MEXaHUIECKME SBICHHUA HCTIONBIYA Gu3nUecKre BEJIUINHBL
MexaHuuecKas paboTa, MeXaHW4ecKas MOILIHOCTb, ~ MOMEHT CHIIbI, MEXAHHHCCKAA
sHeprus (oTeHIHaIbHas, kunernyeckas), KI1/] mpocroro MexaHu3ma,

. MpaBWJIBHO TPAKTOBAaTh (U3UYECKUH CMBICH BeIMYMH, HX 0003HauYEHUsT |
CAMHHUIGI HM3MEPEHMs, HAXOAUTh (OPMYJIBI, CBA3BIBAIOMIMC IAHHYIO bu3NIECKYI0
BEJIMYKMHY C JIPYTUMH BEJIMIMHAMH,;

. pa3nu¥aTh  BHABI  NPOCTBIX ~ MEXAHM3MOB, — MOHATHC KUHETHYECKOM |
IOTEHIMATHLHON SHEPIUH U UX 0COOSHHOCTH; TIOHATHC TTOJIC3HOM M TTOJTHON paboTHL.

OO0yuarouuiics NOJYYHT BO3MOKHOCTE HAY THTBCH:
. UCIIONB30BaTh 3HAHMSA O (U3MYECKUX SIBICHHAX B MOBCEIHEBHOM JKHU3HH I
obecrieyeHrs 6e30MacCHOCTH B IIPAKTUIECKOM ACATSIBHOCTH; IPUMEHATD HaY4IHBIA METO
NO3HAHUS K OOBSICHEHUIO OKpPYXKarollero Mupa.

. NPUBOJIMTH IPUMEPhl MPAKTUYECKOro MepeBoja €IMHHL M3MEpEeHus U3 OJHOM
CHCTEMBI B IPYTYIO [UTs PeLICHMs TPAaKTHYECKUX KU3HCHHBIX 3a/dt.
. pa3IUaTh ey AeNeHHs OBITOBBIX IIPHOOPOB.
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. WCIIONB30BaTh 3HAHMS O TEIJIOBBIX SABICHUAX B [IOBCEIHEBHOW JKMU3HM JUIS
oGecrieuerHys 6e30MaCHOCTH B PAKTUYECKOH 1eATENbHOCTH, 71 COXPAHEHHUS 30POBBAL.

. IPUBOAMTE TPUMEpPBI [PAKTHYECKOTo J0Ka3aTelbCTBa OCHOBHBIX TTOJIOKEHAH
MKT, ucrosb30Banusi GU3HYECKUX 3HAHUH O TEIUIOBBIX ABJICHHUSX.

. pa3nMyaTh CBOMCTBA ra30B, KHUAKOCTEH U TBEPABIX TEIL.

. IpUEMOM TIOMCKa HOBBIX TNPUMEPOB, HOKa3aTCIBCTB Xapakrepa JBIKCHHA |
B3aMMOEHCTBUS MOJIEKYIL.

. HCIIONB30BATE 3HAHMS O MEXAHMYECKHX SBJIEHUAX B TOBCEJHEBHOH JXM3HM JUIA
obecrieyeHusi OE30MacHOCTH B MPAaKTHUYECKOW [esTeNbHOCTH, IpH oOpaiieHun ©
npuGOpaMK U TEXHHICCKMMH YCTPOHCTBAMHU IS COXpaHCHHA 37I0pOBBSI ¥ COOJIOACHHS
HOPM 3KOJIOTHH;

. [IPUBOJUTH TMPHMEpPBl MPAKTHYECKOro HCHOIb30BAHMA usnyecKux 3HAHUH O
MEXaHWYECKAX SBIEHHMAX W (QU3AYCCKUX 3aKOHAX; MCIOJIB30BaHUE IMPOCTBIX
MEXaHHU3MOB, YCIIOBHS PABHOBECHS TBEPIBIX TEIl M «30JI0TOTO IIpaBHa» MEXaHWKH,

. pa3M¥aTh rPaHMIbl IPUMEHUMOCTH 3aKOHOB M OTPaHHICHHOCTD WCII0JIb30BaHUs
3aK0HOB (3aKoHOB Apxumena, Ilackaist), 3aKoHa COXpaHCHHM TTOJTHOM MEeXaHU4eCKOH
SHEPTMH M «30JI0TOrO MpaBHiIa» MEXaHUKH,

. npreMaM TOoHMCcKa ¥ (POPMYIHMPOBKH [I0Ka3aTe/ILCTB, BBIJIBUHYTHIX THIIOTE3, H
TEOPeTHYECKMX BBIBOJOB HAa OCHOBE OMIMPHYECKH yCTAaHOB/ICHHBIX (hakToB;
. HAXO/IUTH ANEeKBATHYIO TIPEJIOKEHHON 3a7ade GU3HIECKYI0 MOJeNb, paspeliarh

npobiieMy Ha OCHOBE WMMEIOLIMXCH JHAHWUM TI0 MEXaHWuKe C HMCIOJIb30BaHUEM
MAaTeMaTHuecKoro arnmnapara, OLEHHMBATh  PEabHOCTh  IOJTy4dEHHOTO 3HAUYECHUS
(bu3uuecKoil BETUIHUHBI;

. pasnuuaTh TPaHMIbl NPAMEHHMOCTH TpHUEMaM  TOHCKaA u  (HOpMyIHPOBKH
J0KA3aTebCTB, BBUIBUHYTHIX THIOTE3, M TEOPETUIECKHX BbIBOAOB HAa OCHOBE
OMIIUPUYECKH YCTAHOBICHHBIX (HAaKTOB.

YUEBHO-METOJANYECKU KOMILIEKC

1.  Vuebumk «®msuka. 7  xiaace».  [lepblIKuMH AB. VYueOHuxk 74
0611e06pa30BaTENbHBIX YIPEKACHHH. 5-¢ U3aHHUE - M.: JIpoda, 2016.

2. Xannasosa T.A. ®usuka.7 Ki1.: paboyast TeTpaib K yueOHuKy A.B. INepbimkuna/
T.A. Xaunanosa, H.K. Xannauos. — M. Jlpoda, 2016.

3. Xaunanos H.K. ®usuxa.7 xi.: Tectsl/ H.K. XaHHaHOB, T.A. XanHaHoBa. — M.
Ilpoda, 2016.

4, Mapon A.E. ®usuka.7 K. JIHAAKTHYECKHE marepuans/ A.E. Mapon, E.A.
Mapon. — M. JIpoda, 2016.

5.  dunonosud H.B. ®u3uka. 7 K. : TeTpaab I 1a6opaTOPHBIX PaboT K yIeOHHUKY
A.B. Ilepsiukuna/ H.B. @unoxnosud, AT. Bockanss. — M.: Jlpoda, 2016-08-30
6. Ilypsimesa H.C. ®usuka. 7 ki. IIpoBepo4Hbie U kouTponbubie paborel/ H.C.

[Iypsimesa, O.B. Jle6enesa, H.E. Baxesckast. — M.: JIpoda, 2014
JTonoJHuTeJbHAs yaeOHast JUTepaTypa

. Baxesckas, H.E.ITMA 2009. ®usuka: Tematuieckne TPEHUPOBOYHBIE 3aIaHHS: 7 xnacc/
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MOSICHUTEJILHAS 3AIIMCKA

Paboyast nporpamma 1o Qusmke 715t 8 Kiacca OCHOBHOM IIKOJBI COCTABICHA HA OCHOBE:
DyH/IAMEHTATILHOTO s1/1pa CoJepXKaHus 0B1Iero 06pasoBaHus;

1. @enepanbHOro rocyaapcTBEHHOrO 06Pa30BATENBHOIO CTaHJapTa OCHOBHOIO O0IIEro
obpasosanust (PI'OC OOO), yTBepkIEHHOr0 NPHKA30M MunucrepcrBa 06pazoBanus u
Hayku P® ot 17.12.2010 r. Ne 1897;

2. 3akona PO «OB o6pa3zosannny;

3. CanlluH, 2.4.2.2821-10 «CanutapHO-3IHAEMHOIOTHYECKHE TpeOOBaHUs K YCIOBUIM
W opranusaliy oOyueHHs B 0OlIe00pa3oBaTeNbHBIX yUPEKACHUAKY (yTBEpIKICHHBIE
TIOCTaHOBJIEHHEM 'JTaBHOrO rocy/1apCTBEHHOTO CAHMTAPHOrO Bpaya PoccHiicKoi
®enepannn 29.12.2010 r. Ne189);

4. TlpuMepHBIX IpOrpaMM OCHOBHOTO OGIIEro 06pa30BaHUs O y4eGHBIM rpeaMeTaM.—
M.: Ilpocseruenwe, 2010. (CranmapTsl BTOporo mokoJeHus);

5. Ilporpammsl ocHOBHOrO 06111er0 06pazopanus. @usuka. 7 — 9 K1acchl. Astopsi: A.B.
[lepprkun, M.B. ®unonosuy, E.M. I'ytauk.— M.: Beprukans,2012.

6. Paboueii nporpammel no ¢usuke. 8§ knace. Cocrasurens T. H. Cepruenko. — M.:
BAKO, 2017

7. Asropckoi mporpammbl «®usnka. 7-9 knaccel» moj penakuueii A.B.Ilepbiku,
H.B.®@unonosny, E.M.I'yrauk (Pusuka. 7-9 wmaccel: paboure mporpamMmsl / COCT.
E.H.TuxoHoBa. - 5-e u3z. nepepa6b. - M.: Jlpoda, 2015.

PaGoyas mnporpamma opHeHTHpoBaHA HAa HCIOJIB30BAaHHME Y4eGHO-METOIUYECKOrO
KOMILJIEKTA:

l. Yuyebnuk  «®usuka. 8  xmacey. Ileppiukun  A.B.  Yuebuuk s
0011e00pa3oBaTeIbHEIX YUpesKIeHnit. 5-¢ uznanue - M.: Jlpoda, 2017.

2. XannaHosa T.A. ®usuka.8 xm.: paGouas terpags k yueOGuuky A.B. Ilepsimkuma/
T.A. Xannanosa, H.K. Xaunanos. — M. JIpoda, 2017.

3. Mapon A.E. ®u3uka.8 xi1.: uaaktudeckue marepuansy/ A.E. Mapown, E.A. Mapow. —
M. lpoga, 2017.

4. Qunonosuy H.B. ®usuka. 8 xi1. : Terpags it 1a60paTopHbIX paboT K yd4eGHHKY
A.B. Ilepoiukuna/ H.B. ®unonosuy, A.I'. Bockausu. — M.: Jlpoda, 2018

5. Ilypeimesa H.C. ®usuka. 8 xi. IlpoBepounsie u koutponsHble paGors/ H.C.
ITypeimesa, O.B. Jlebenepa, H.E. Baxesckas. — M.: Jlpoda, 2014

6. CGopuuk 3amau no ¢usuke 7-9 k. A.B. Ilepsinkun; coct. I'.A. Jlonmosa.-M.: U3,
«9OK3AMEH» 2017

JaHHas mporpamma omnpenenseT conep)kaHue y4eGHOro Mmarepuana, ero CTpyKTypy,
IIOC/IIOBATEIbHOCTD U3y4YeHMs, ITyTH (OPMUPOBAHUS CHUCTEMBI 3HAHWH, YMEHHH,
CIIOCOOOB JIEATEIBHOCTH, Pa3BUTHUS YUAIIUXCS, UX COLMATIM3ALAN U BOCIIUTAHHUSL.
IIporpamMma cOOTBETCTBYyeT 00pa30BaTeIbHOMY MHHHUMYMY CONEPXKAHHUS OCHOBHBIX
00pa3oBaTeNbHBIX TIPOrpaMM M TPeOOBAHHSAM K YPOBHIO MOATOTOBKM y4YalluXcs,
no3Boisier paborare 6e3 meperpy3ok B Kiiacce ¢ JeTbMU Pa3HOrO ypoBHsS OOydeHHs H
uHTepeca K (usuke. OHa 1O3BOISIET CHOPMUPOBATH y YYAIIUXCS OCHOBHOM IIKOJBI
JOCTATOYHO IIKPOKOE MPEACTaBIeHHe O (U3MUECKOM KapTHHE MUPA.



Paboyast mporpamma koHKpeTUsHpyeT comepkanue NpeaMETHBIX TeM 00pa30BaTeIbHOrO
CTAHNApTA U NIaeT pacrpe/ie/ieHue y4eOHbIX 4acoB Mo paszienaM Kypea 8 Kiacea ¢ y4eToMm
MEXNPEIMCTHBIX ~ CBSAI3CH, BO3PACTHBIX OCOOEHHOCTEH — YYalMXCS, OIpenenseT

MUHHMMaJIbHBIH HAOOP OIBITOB, IEMOHCTPHPYEMBIX YUHTEIEM B KIACCE U 1abopaTOPHEIX,
BBITIOJTHAEMBIX YYalllUMUCS.

OBUIAA XAPAKTEPUCTUKA NNIPEJIMETA

Mecto kypca GpusKku B LIKOJIEHOM 06pa3oBaHUK OIIPEACIISIETCS] 3HAYEHUEM 3TOM HAyKU
B JKU3HH COBPEMEHHOTI'0 OOIIECTBa, B PELIAIOIIEM €€ BIUSHUH Ha TeMIIbI pa3BUTUSA
Hay4HO — TEXHUYECKOI0 Mporpecca.

[HxompHBIH Kype QUMK — CHCTEMOOGPA3yIOMMIA JUIsSi €CTECTBEHHO — HAYYHBIX TPEAMETOB,
OCKOJIKY (PM3MYECKUE 3aKOHBI JIEKAT B OCHOBE COJEPIKAHHS KyPCOB XMMHH, OMOIOTMH,
reorpaduy ¥ aCTPOHOMMH.

[IkonbHOe 00pa3soBaHHe B COBPEMEHHBIX YCIOBHAX MPH3BAHO 0OECIIEUNTH (bYHKIHOHATBHYIO
[PAMOTHOCTE U COLMAJIBHYIO aJanTaluio OOy4YaroIMXCs Ha OCHOBE NPHOOPETEHMS HMU
KOMIICTEHTHOCTHOTO OIIbITa B C(epe yueHusl, MO3HAHHS, IPOPECCHOHATBHO-TPYI0BOTO BEIOODA,
JITIHOCTHOTO PasBUTHS, IIEHHOCTHBIX OPUEHTALMI W CMBICIOTBOPYECTBA. DTO IPEAONpPEAesieT
HATpaBJIE€HHOCTH Leded 00y4eHus: Ha (GOPMHUPOBAHUE KOMIIETEHTHON JIMYHOCTH, CIOCOOHOM K
JKUBHCNCATCIPHOCTH M CAMOOIPEIC/IEHUI0 B HMH(GOPMAIMOHHOM  OOIIECTBE,  SICHO
IPE/ICTAB/IAIOIEH CBOM IOTEHUMAIBHBIE BO3MOKHOCTH, PECYPCHl M CIOCOOBI peatn3aiiuu
BBIOPAHHOIO KU3HEHHOT'O ITyTH.

DusiKa BOOPYKAET IKOIHUKOB HAyUHBIM METOIOM TIO3HAHUSL, TTO3BOISIOLIMM TI0IY4aTh
O0BEKTUBHBIE 3HAHUS 00 OKPYXKAIOIIEM MHUPE.

B 7 u 8 knaccax MpOMCXOMHUT 3HAKOMCTBO ¢ (M3MYECKHMHU SBICHUSMH, METOIOM HAY4YHOIO
No3HaHWs, GOPMUPOBAHUE OCHOBHBIX (DH3MYECKUX MOHATHIH, IPHOGPETEHNUE YMEHMIA U3MEPAThH
(usnyecKue BeTMYMHBL, TIPOBOAKTE J1aGOPATOPHBIH KCIIEPUMEHT T10 3aaHHOM CXEME.

[lenu, Ha 1OCTHIKEHUE KOTOPHIX HATIPABICHO U3ydeHHe (GU3MKH B LIKOJE, OIPEAEICHB HCXOMs
U3 nener  obumero oOpazoBanHud, CHOPMYJIMPOBAHHBIX B KOHUENUuH DemepanbHOro
rocy1apCTBEHHOr0  00pa3oBaTeNbHOro0 CraHgapra odmero o6pazoBaHus. OHM YYHTHIBAIOT
HEOOXOMMMOCTh BCECTOPOHHETO PA3BUTHUS JMYHOCTH yYalIUXCs, OCBOCHUS 3HAHMIA, OBJIA/ICHUS
HEOOXOIMMBIMU YMEHUAMH ¥ KOMIICTCHIMSAMH, PasBUTUS [O3HABATENBHBIX MHTEPECOB U
TBOPYCCKHX CHOCOOHOCTEH, BOCHUTAHMS YepT JIMUYHOCTH, LEHHBIX Ul KaXKIOrO YeloBeKa M
o01ecTBa B 11EJI0M.

['1aBHOM UENbI0 WIKOJIBHOIO OOpa3OBaHUS SBISETCS pasBUTHE PeOEHKA KaK KOMIICTEHTHOIM
JMYHOCTH IYTEM BKIIOYEHMsS €ro B pa3jiM4yHble BHABI IEHHOCTHOH YeIOBEYECKOM
ACATENBHOCTH:  yuEly, IO3HAHMSA, KOMMYHHMKAIMIO, HPOGECCHOHAIBHO-TPYI0BOI BBIGOD,
JIMYHOCTHOE CaMOPa3BUTHE, LICHHOCTHBIE OPUEHTALIMHU, TOUCK CMBICHA KM3HU. C 9THX MO3ULIUii
00yueHHe PacCMAaTPUBAETCS KaK MPOIIECC OBIACHUS HE TOJLKO ONMpeIeNEHHON CyMMOii 3HAHMI
M CHCTEMOH COOTBETCTBYIOLIMX YMEHHMH M HAaBBIKOB, HO M KaK [IPOLECC OBJIAACHUS
KOMIIETEHIUSAMHU.

®u3nka B OCHOBHOM IUKOJNE H3Yy4yaeTcs Ha yPOBHE DPACCMOTPEHHS SABJCHHMI MPUPOJIBL,
3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (U3UKH U NPUMEHEHWEM 3THX 3aKOHOB B TEXHHKE U
MTOBCEIHEBHOM KU3HH.

H3yuenue puzuku 6 OCHOBHOU WIKOE HANDAGACHO HA 00CHIUNCCHUE CAeOVIOWUX
LeJIeH:




® OCBOEHME 3HAHHH O TEIUIOBBIX, JIEKTPUUECKUX M MATHUTHBIX SIBICHHSX,
SJICKTPOMAarHWTHBIX BOJIHAX; BEIMYMHAX, XapaKTEPU3YIOIIUX 3TH SIBICHMS; 3aKOHAX,
KOTOPBLIM OHH MOAYMHSIOTCS; METO/IaX HAYYHOTO MIO3HAHUS IIPUPOIBI U HOPMHUPOBAHKE
Ha 9TOH OCHOBE IPE/ICTABJICHUH O (PU3UUECKON KapTUHE MUPA;

® OBJIAJCHHE YMEHUSMHU IPOBOJAUTEL HAOIIOACHUS NPUPOIHBIX SIBICHUMN, OTUCHIBATH U
00001IaTh pe3ybTaThl HAGIIONEHH I, HCTIONB30BATH POCTBIE U3MEPHUTEIBHBIE IPHOOPEI
JUISL U3yYeHUS (PU3NYECKHX SBJICHHUMN; IPEJICTABIIATh Pe3yIbTaThl HAOIIONCHUH WITH
M3MEPEHUH C IIOMOLIBIO TaONHLL, rPaQUKOB ¥ BBISBILITE HA 9TOM OCHOBE SMIMPUYECKHE
3aBHCUMOCTH; IPUMEHSTB [10JyY€HHbIE 3HAHUS JUIs OOBACHEHUST Pa3HOOOPA3HBIX
IPUPOJHBIX SBICHHI U IIPOLECCOB, IIPHHLUIIOB JEHCTBHS Ba)KHEHIINX TEXHUUECKUX
YCTPOKCTB, JUIsl pelleHus (U3NIECKUX 3a/1ay;

® pPa3sBUTHE I[I03HABATEJIbHBIX HHTEPECOB, MHTEJIEKTYaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH, CaMOCTOATENBHOCTH B NPHOOPETEHHH HOBBIX 3HAHMM, NPH pelIeHHH
(pu3nvecKkMX 3a4a4 W BBINOJHEHHH  OKCIIEPUMEHTAIBHBIX  HCCIENOBAHHH ¢
UCIIOJIb30BaHHEM HH(POPMALIMOHHBIX TEXHOJIOTHH;

® BoCHMTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHMSI 3aKOHOB IPHPOABI, B
HEOOXOJMMOCTH PasyMHOIO HCIIOJIB30BAHMs MAOCTHIXKEHMH HAayKd M TEXHOJOTHH s
JANbHEHIIero pasBUTHs YeJOBEYECKOro OOINecTBa, yBaKeHHs K TBOpPLAM HAyKH H
TEXHHMKH; OTHOLICHHS K (PU3UKE KaK K 3JIeMEHTY 00I1ede0BeYeCKON KyJIbTyphI;

® JCHOJNB30BAHUS  JNOCTHKEHMH (U3MKH Ha ONaro pasBUTHA  4eJOBEYECKOU
[HBUJIM3ALKMHI; HEOOXOAMMOCTH COTPYAHMYECTBA B MIPOLECCE COBMECTHOTO BBHINOTHEHHS
3a/1a4, yBaXXMTEJIbHOI'O OTHOIICHHsS K MHEHHMIO OIIOHEHTa NpH OOCYXISHUH Ipodiiem
€CTECTBEHHOHAYYHOI'O COJIEP)KaHUsI; T[OTOBHOCTH K MOPAJbHO-ITHYECKOW OLIEHKE
WCIIOIb30BAaHMs  HAYYHbIX JIOCTH)XKEHHH, YyBCTBA OTBETCTBEHHOCTH 3a 3allUTy
OKpY’KaroLlEeH Cpeibl.

Hocmuicenue ymux uenei o0ecneyueaemes peuieHuem caedyiouux 3anad:

® cdopMHpoBaTE  yMEHMS  INPOBOJUTH  HAONIOJEHHS  NPUPOIHBIX  SBICHWIA,
UCTIONIE30BATh MPOCTHIE W3MEPUTENIbHBIE TPUOOPHI ISl U3ydeHUsT (GU3UIECKUX SIBIICHUIA;
INPUMEHSTH [MOJyUYeHHbIE 3HAHUS JUIsl OOBSICHEHUS Pa3HOOOPA3HBIX MPUPOIHBIX SBJIECHUMN
1 TIPOLIECCOB, NMPUHIIMIIOB JEHCTBUS BAKHEHIINX TEXHHUYECKUX YCTPOUCTB, JJIs PEIleHMs
(dusnyeckux 3amad.

® HAy4YWThb MCIOJL30BATh ITOJYYEHHBIE 3HAHUA U YMEHHUS ISl pelIeHHs MPaKTHIECKUX
3aJa4 MMOBCETHEBHOM JKU3HH, 0OecredeHns: 0€30MacHOCTH CBOEH YKU3HH, PAlHOHAILHOIO
IPUPOJIOIIOJIE30BAHMUS U OXPaHbl OKPYIKAIOIIEH CpeJIbl.

B mponecce peanusanuu pabGodeil mporpamMmbl pelialoTcss He TOJBKO 3agadd OOLIero
¢usnyeckoro o6pazoBaHusi, HO U JIONOJHUTE bHBIE HAIlPABJIEHHbIE HA:

» Ppa3BUTHE MHTEJIEKTA;

» HCIIOJIb30BaHME JITYHOCTHBIX OCOOEHHOCTEH yyaluuxcst B polecce 00yueHus;

» (hopMupoBaHHUe y yJalxcs GU3nIeckoro o6pasza OKpyKarolero Mupa.

» (GopMHpOBaHHEe 370pOBbecOeperaolux 3HAHUW M CIOCOOOB OKa3aHMS I1epBOiL
MEJIMLMHCKOM (IoBpayeOHO# ) TOMOIIIH.

IIVNIAHUPYEMBIE PE3YJIbTATHI U3YYEHUSI YYEBHOT'O IIPEJIMETA



JHYHOCTHBbIE, MeTANPeAMETHbIE H NIPEIMETHBIe Pe3y IbTAThI OCBOEHHSI Kypca

B mpumepHolf mporpamme mno ¢usuke s 7-9 KIACCOB  OCHOBHOIM [LIKOJIBI,
COCTAaBJICHHOM Ha OCHOBe (elepalbHOr0 IOCYIAPCTBEHHOTO —00pPa30BATEIBHOTO
CTaHziapra, OmpeleneHbl TpeOOBaHWA K pe3ylbTaTaM OCBOEHMSI 00pa30BATEIHHOMN
IIPOrpaMMbI OCHOBHOI'O 001Iero 00pasoBaHusl.

JIHYHOCTHBIMH pesyibTaTamu 00ydyeHus: GU3MKe B OCHOBHOM IIKOJIE SIBJISOTCS:

1) c(popMHUPOBAHHOCTE O3HABATELHBIX HHTEPECOB, HHTEIICKTYAIBHBIX U TBOPYECKHUX
CIIOCOOHOCTEH yualuxcs;

2) y6exkaeHHOCTh B BO3MOXHOCTH MO3HAHMSI [IPUPO/Ibl, B HEOGXOIMMOCTH Pa3yMHOIO
UCIIONIb30BAHUSA JOCTHOKEHUM HAyKd W TEXHOJOMM Uil JaJIbHEHIIEero pa3BUTHSA
4eJI0BEYeCKOro o0OLIecTBa, yBa)XCHHE K TBOPLAM HAyKd M TEXHUKH, OTHOIICHHE K
(pusmKe Kak seMeHTy O0IIeYeI0BEYECKOM KYIbTYphI;

3) caMOCTOATETEHOCTD B IIPUOOPETEHNH HOBBIX 3HAHHM U PAKTUYECKHX YMEHUM;

4) FOTOBHOCTb K BBIOOPY JKH3HEHHOrO ITyTH B COOTBETCTBHM C COGCTBEHHBIMH
HUHTEPECaMH H BO3MOXHOCTSIMH;

5)MoruBanys 00pa30BaTENILHON [EATENBHOCTH LIKOJLHMKOB Ha OCHOBE JIHYHOCTHO
OPUEHTHUPOBAHHOIO IMOIX0A;

60) opMupoBaHue LEHHOCTHOTO OTHOLICHWSI IPYr K JPYTry, YYHTEN0, aBTOpam
OTKPBITHIA ¥ W300peTeHuil, pesynpraram o0y4eHus.

MeranpeameTHbIMH pe3ybraTaMu 00yueHus PU3KKe B OCHOBHOM IKOJIE SBIISIOTCSL:

1) oBniajiene  HaBBIKAMH ~ CaMOCTOATENLHOTO MNPHOOPETEHHMs HOBBIX  3HAHM,
OpraHu3ali  y4eOHOH  JeATeNbHOCTH, IOCTAaHOBKH  LeNiel,  IIJIaHMPOBaHHS,
CaMOKOHTPOJISI M OLEHKH pe3yJIbTaTOB CBOEH [eATeNbHOCTH; YMEHHEM IIpeIBHIEThH
BO3MOXKHBIE PE3yJIbTaThl CBOUX JIEHCTBHIA;

2) NOHUMaHME pA3NIUYUF MEXJIy HCXOAHBIMH (aKTaMM M THUIOTE3aMM JUIS HUX
OOBSCHEHHs, TEOPETHYECKUMHU MOJIEISIMH M pealbHBIMH OOBEKTAMHU; OBJIANEHHE
YHUBEPCAJIbHBIMU Y4eOHBIMH [EHCTBHSMH Ha TPHMEPax THUIIOTE3 IS OOBSICHEHUS
U3BECTHBIX (AKTOB M  OKCIICPHMEHTAIBHOM MPOBEPKH BHIJBHIAa€MBIX THIIOTE3,
pa3spabOTKH TEOPETUUECKUX MOJIENIel MIPOLECCOB UIIK SIBJICHHIA;

3) popmupoBaHMEe yMEHMI BOCHpPUHHMATh, MepepabaThiBaTh M IPEIbSBIATH
MH(OPMALHMIO B CIOBECHOH, OOpa3HOW, CHMBOJIMYECKOM (OpMax, aHAIU3UPOBATH H
nepepabareiBaTh MNOJNYYEHHYIO HH(OPMAIMIO B COOTBETCTBUH € IIOCTaBIEHHBIMU
3a/la4aMH¥, BBIJIEJISITE OCHOBHOE COJIep)KaHUE MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM
OTBETHI Ha MIOCTABIIEHHbIE BOTIPOCHI U U3JIAaraTh €ro;

4) npruoGpeTeHne ONbITa CAMOCTOATEIBHOIO ITOUCKa, aHalI3a U 0TO0pa MH(pOPMAIIUK C
UCTIOTh30BAaHUEM Pa3JIMYHBIX UCTOYHUKOB U HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHM IS
peLIeH sl I03HaBaTeNbHbBIX 3a/1a4;

5) pa3BUTHE MOHOJIOTUYECKOM U IMANIOTHYECKON PeYH, YMEHUN BBIPAXKATh CBOM MBICIIH
M CIIOCOOHOCTH BBICIIYIIMBAaTh COOECENHNUKA, TOHUMATH €r0 TOYKY 3PEHHMs, [PU3HABAThH
IIPaBo JIpyroro 4eja0oBeKa Ha UHOEe MHEHUE;

6) ocBOGHHE NPUEMOB JEHCTBUH B HECTAHIAPTHBIX CHUTyallMsX, OBJIAJCHHE
9BPUCTUYECKUMHU METO/IaMH pelIeHHs IIpodIieM;



7) bopmupoBanre ymeHuH paGoTarh B Ipymme C  BBINOMHEHHEM Pa3NUYHBIX

COIIMAaJIbHBIX pOJ’IEﬁ, NPpEACTaBJIAAITH U OTCTauMBaTh CBOW B3IUISABI U y6e}I(,E[eHHH, BE€CTH
HAUCKYCCHIO.

O6wumu  npeaveTHbIMH pesynbraTamu  O6ydeHus: (U3MKe B OCHOBHOH IIKOIE
SIBJISIFOTCSI:

l)3Hanus O TIpUpORe BaKHEHIIMX (U3MUECKUX SBICHUM OKpY’KalOLLEro MHUpa H
NIOHMMaHHe CMbIC/IA (PU3UYECKHMX 3aKOHOB, PACKPBIBAIOIIMX CBSA3b U3YUEHHBIX SIBIICHHUI;

2) yMEHHMSI TIONB30BATHCS METOJAMM HAYYHOTO WHCCIIEHOBAHUS SBJICHMI IIPUPOIBI,
MPOBOAUTEL HAOIIOACHUS, MIAHAPOBATH M BBINONHITE KCIIEPHMEHTHI, 00pabaTHIBATh
pe3yIbTaThl U3MEPEHUH, NMPEACTaBIATh Pe3yJbTaThl M3MEPEHUM C IMOMOIIBIO TabIHIl,
rpaduKoB u (GopmyIi, 06HAPYKUBATH 3aBUCHMOCTH MEX/y (PH3HUECKHMHU BeJIHIHHAMH,
OOBACHATH MOJyYEeHHBIE pPE3yNbTaThl U JeJaTh BBIBOJbI, OLEHHBATH TPAHMULBI
MIOTPEIIHOCTEN pPe3yIbTaTOB H3MEPEHMIA;

3) yMeHUs NPUMEHSTh TEOPETHUYECKHe 3HAHMSA MO (HM3UKe HA TPAKTHKE, pellarh
(uznyeckue 3a1a4u Ha IPUMEHEHKE MOy YeHHbIX 3HAHHIA;

4) yMeHUS ¥ HABBIKM TIPUMEHEHHs MOIYYeHHBIX 3HAHUN [y OOBACHEHMS MPUHIIAIIOB
JCUCTBUS BAKHEMINMX TEXHMYECKUX YCTPOWCTB, peIleHHs] IPaKTUYECKUX 3ajay
MOBCEJIHEBHOM JKU3HM, obecrieyeHHsi Oe30IIacCHOCTH CBOEH >KM3HH, DPallMOHAJIBLHOTO
NIPUPOJIONIOIL30BAHMSA U OXPaHbl OKPYIKAIOILEH CpeIbl;

5) popmupoBaHue YOEXIEHWS B 3aKOHOMEPHON CBS3M M II03HABAEMOCTH SIBJICHH
NPUPOJIbI, OOBEKTHBHOCTH HAYYHOTO 3HAHWsI, BBICOKOM LIEHHOCTH HAYKM B Pa3BHTHH
MaTepHallbHOM U JyXOBHOMW KYJIBTYPBI JIFOIEH;

0) pa3BUTHE TEOPETHYECKOrO MBIIUICHHS HA OCHOBE (DOPMUPOBAHMS YMEHHIl
yCTaHaBIMBaTh (GAKThI, pa3IM4aTh IPHIUHBI U CIEICTBHS, CTPOMTH MOJIEN U BBIIBUTAThH
TUIIOTE3bl, OTBICKMBaTh M (DOPMYJIMPOBATH JOKa3aTeNbCTBA BBIABMHYTHIX THUIIOTE3,
BBIBOJIUTh M3 OKCIEPHUMEHTAIbHBIX ()AKTOB U TEOPEeTHYECKHX Mojeliel (usnueckue
3aKOHBI;

7) KOMMYHUKATHBHbIE YMEHHs JOKJIAJbIBATh O pe3ylbTaTaX CBOEr0 HCCIEIOBAHUS,
y4JacTBOBaTh B JIMCKYCCHHM, KPAaTKO M TOYHO OTBeYaTh HA BOMIPOCHI, HCIIOJIL30BATh
CIIPaBOYHYIO JIMTEPATYPY U APYrHe UCTOUHUKH MH()OPMALIHH.

YacTHBIMH NpEeAMETHBIMH pe3y/bTaTaMH H3ydeHus Kypca (HU3MKH B 8 Kiacce
SIBIISIFOTCSI:

1) nonuManue M crocoGHOCTh OOBACHATH Takhe (GU3HMUECKHE SIBICHHS, KaK OONbIIas
C)KMMAeMOCTh TIa30B, Mallasg CKHMAeMOCTh JKUAKOCTEH W TBEpPABIX Tell, IPOLECCHI
UCTIApEHNs U IIABJICHHS BEIIECTBA, OXJIAXKIACHNE KUAKOCTHU IIPU UCTIAPEHHH, U3MEHEHHE
BHYTPEHHEW SHEPruM Tejla B pe3yjbTaTe TEIUIoNepeiadyd WX PadOTHl BHEMIHUX CHII,
DJICKTPHU3ALMs TeJl, HarpeBaHUWe IPOBOAHUKOB 3JIEKTPUYECKHUM TOKOM, OTPaKEHHE U
IpeJIOMIICHUE CBeTa;

2) yMeHHe U3MEPATh PACCTOSHHE, NMPOMEKYTOK BPEMEHH, TEMIIEPATYpPy, KOIMYECTBO
TEIUIOTHI, y/IeIbHYIO TEIJIOEMKOCTh BEILEeCTBA, YAEIbHYIO TEIIOTY IJIABJIEHUSs BEIIECTBa,
BIIQXXHOCTh BO3/yXa, CHIYy OJJIEKTPUYECKOIO TOKa, OJJEKTPUYECKOe HaIpsHKEeHHe,



SNICKTPHYECKMH  3apsif, OIIEKTPUYECKOE CONMPOTHBIECHHE, (OKYCHOE pACCTOSHHUE
coOHMparomel JTMH3bI, OITHYECKYIO CHITY JIMH3bL,

3) OBllazieHHe  OKCIIePHUMEHTAIbHBIMM  METOJAMH  HCCIEOBAHUS B nporuecce
CAMOCTOSITENIBHOIO ~ M3YY€HHsI 3aBUCHMOCTH CHJIBI TOKa HA y4YacTKe LeMHu OT
SJICKTPUYCCKOTO HAIPSKEHUS, IJIEKTPHYECKOIO0 CONMPOTHBICHHs NPOBOJHUKA OT €ro
AJTMHBIL, TUIOIIA/Y ITONIEPEYHOr0 CeUYeHUsl U MaTepHaia, yriia OTPaKeHUs OT YIyia NafieH s
CBeTa;

4) MOHMMaHHe CMBIC/IA OCHOBHBIX (U3MYECKHX 3aKOHOB M yMEHHE [IPUMEHATh UX Ha
PAKTHKE (3aKOH COXPAaHEHWs SHEPIHMH, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO 3apsia,
3akoH OMa 1y1st yuacTka 1ens, 3akoH Jhxoyis - Jlenna);

5) HOHMMaHWe MPUHIUIIOB NEeHCTBUS MALIMH, NPUOGOPOB M TEXHHYECKHX YCTPOICTB, C
KOTOPBIMH KaX/IbIH YEJIOBEK IIOCTOSHHO BCTPEYACTCS B IIOBCEJHEBHON JKHU3HU, H
cr1oco6oB obecredeHus: 6e30MacHOCTH MPH UX HCIOIb30BAHNH;

6) oBazieHe pasHOOOPA3HBIMK CIIOCOOAMMU BBIMOJHEHHSI PACYETOB JUIS HAXOXKIEHHUS
HEU3BECTHOM BEJIMYMHBl B COOTBETCTBHH C YCIOBUSIMHM IIOCTABJICHHOH 3aja4d Ha
OCHOBAHHWH HCITOJIE30BAHHUS 3aKOHOB (PU3UKH;

7) CIOCOOHOCTE ~ MCIONB30BAaTh  IOJIyYeHHblE 3HAHMS, YMEHHS M HABBIKH B
TIOBCEIHEBHON KU3HH (OBIT, 9KOJIOTHs, OXpaHa 3[0POBbsl, OXpaHa OKpPYKarollel cpempl,
TeXHHKa 0€30IMacCHOCTH U Jp. ).

©®OPMA OPITAHU3AIIMU OBPA30OBATEJILHOI'O ITPOIIECCA:

OcHoBHass (opma opranusanuu o0pa3’OBATENBHOIO IIPOLECCA — KIIACCHO-YpOYHAs
cuctemMa. (Oco0eHHO BaXHOE 3HAUYEHHE B IPENoJaBaHUM (UIUKU HUMEET NIKOJIBHBIHA
(usnyeckuii SKCIIEpUMEHT, B KOTOPBIH BXOJST JEMOHCTPALMOHHBIN KCIIEPUMEHT H
CaMOCTOsTENbHbIE JTabOpaTOpHble pPabOThl y4alMXCsl. DTH METOAbI COOTBETCTBYIOT
OCOOEHHOCTAM (PU3NYECKON HAYKH.

1. CrcTema ypoKOB yCIIOBHA, HO BCE K€ BBIIEISIOTCS CIIeIyOIINe BUIbI:

2. Vpoxk-nekuus. [Ipeanonararorcst COBMECTHbIE YCUIIUS YIUTENs M YIEHUKOB IS
peenus obue npobieMHoM 1o3HaBaTenpHOM 3a4a4u. Ha TakoM ypoke MCcrosib3yeTcs
JeMOHCTPaLlMOHHBIN MaTepUall Ha KOMIIbIOTepe, pa3pabOTaHHBINA yUYUTEIEM WU
YYEHUKaMH, MyJIbTUMEUNHBIE IPOITYKTHI.

3. KoMOuHMpoBaHHBIH ypOK MpeAIonaraet BEIIONHEHHE paboT U 3a0aHuil pa3sHoro BUA.
4. Ypox-urpa. Ha ocHOBe HIpOBOii IeSITEIBHOCTH yUaluecs MO3HalT HOBOE,
3aKPEIUISIIOT U3yYE€HHOE, 0TpadaThIBAIOT pa3jiuyHbIe yueOHbIE HABBIKH.

4. Vpok peluenus 3a1a4. BeipabaThIBAIOTCsl y yUaAIMXCsl YMEHNS U HABBIKH PELICHUS
3a/1a4 Ha ypoBHE 00s3aTe/IbHOIM 1 BO3MOXKHOM 1TO/IFOTOBKE.

5. ¥Ypok-tect. TecTupoBanue MPOBOAUTCS C LENBIO AUATHOCTHKU TPOGEIIOB 3HAHWH,
KOHTPOJISI YPOBHS 00YYEHHOCTH yYalllUXCsl, TPEHUPOBKH TEXHHUKE TECTUPOBAHUS. TeCThI
NpeaIaraloTcst Kak B II€4YaTHOM, TaK U B KOMITBIOTEpHOM BapuanTe. [Ipudem B
KOMITBIOTEPHOM BapHaHTe BCErja ¢ OrpaHMYEHHEM BPEMEHH.

6. Ypok - camocTosiTenbHasi pabota. Ilpeuiararorcst pasubie BHIbI CAMOCTOSTEIBHBIX
pabor.

7. Ypok - KoHTponbHas pabora. KoHTpos 3HaHHIA 110 TPOiIEHHO# TeMe.

Texnonomu, HCITOJIB3YEMBbBIE B oﬁyqemm:



UTPOBEIE
pa3BUBaIOLIEro 00ydYeHwMsl,

00y4YeHHUs B COTPYTHHYECTBE,
po0JIeMHOTO 00yYeHH s,

Pa3BUTHS MCCIIEIOBATEIILCKUX HABBIKOB,
HH()OPMAIIMOHHO-KOMMYHUKALMOHHEIE,
310pOBbecOeperaronme u T. 1.

el B B bt ds S

HeobGxoaumpie cpencrsa o0yuenus:

CJIOBO y4HUTeJIsl, y4eOHHKH, ydeOHbIe MOCOOUS, XPECTOMATUHM, CIIPABOYHHUKH U T.IL.;
pa3gaTovHbIe M IUAAKTHYECKHE MaTePUab;

TEXHHYECKHe cpe/icTBa 00y4eHus (YCTpocTBa U TOCOOUS K HAM);

(busnveckue npubOPEI U T.11.

Cpencrsa 00y4eHust pa3MeaoTes B KOJILHOM (PH3HUECKOM KabHHeTe.

OcHoBubiMH ¢opMAMH H BHIAMH KOHTPO.JSi 3HAHHMH, YMEHHHl M HABBIKOB
SIBJISIIOTCSI: TEKYIIUI KOHTPOJIb B YOpME yCTHOTO, (POHTAIBHOIO ONPOCa, KOHTPOIBHBIX
pabot, (PHU3NYECKNX IMKTAHTOB, TECTOB, IPOBEPOYHBIX PaboT, NaBOPATOPHEIX paGoT;
MTOT'OBbII KOHTPOJIb — HTOTrOBasi KOHTPOJIbHAS paboTa.

Koutposns 3HaHuUl, yMEHUH, HABBIKOB IIPOBOAUTCS B OpMe KOHTPOJIBHBIX paboT,
paccyuTaHHbIX Ha 40 MUHYT, BBITIONHEHHUS TECTOB, GU3NYECKUX AUKTAHTOB,
CaMOCTOSITENIbHBIX paboT Ha 15 — 20 MuHYT ¢ 1UhepeHITUPOBAHHBIM OIlEHUBAHUEM. ,
71a00paTOPHBIX paboT, OIBITOB, IKCIIEPUMEHTAIBHEIX 3a/1a4.

Texyiuuit KOHTPOIIL MPOBOJIUTCS C LEJIBIO IPOBEPKH YCBOEHMS M3y4aeMOro 1
IIPOBEPSIEMOT0 TIPOrPAMMHOIO MaTepuaa; COAepKaHHe OIPEAEIIAIOTCS YUUTENEM C
YUYETOM CTENIEHH CI0XHOCTH U3y4aeMOro MaTepuaa, a Takke 0CoOOeHHOCTeH
o0yy4arommxcst Kiacea.

Htoroseie KOHTPOJIbHBIE PaOOTHI IIPOBOASTCS
- 1I0CJIe U3y4YeHus: Haubollee 3HAYUMBIX TEM IIPOTPAMMBI,

- B KOHIIe y4eOHOI YeTBEpTH.

KonmponsHo — usmepumenvruie Mmamepuail, HANPA6LEHHbIE HA UIYYEHUE VDOBHSL:

1. 3Hanuit OCHOB (PU3MKH (MOHOJIOTHYECKHUI OTBET, IKCIIPECC — ONPOC, PPOHTATBHBIH
OINPOC, TECTOBEIM ONPOC, HAIMCAHUE U 3alUTa COOOIEHUS 110 3alaHHOM TeME,
00BSICHEHHE HKCIIEPUMEHTa, (PU3NIECKHUI JUKTAHT)

2. IpHOOPETEHHBIX HABBIKOB CAaMOCTOSTEIbHOM M TPAKTHYECKOM IeATeIbHOCTH
ydJamuxcsi (B X0Jie BBITIOJHEHHUS 1ab0opaTOpHBIX paboT M peLIeHus 3a/ay)

3. pa3BUTHIX CBOMCTB JINYHOCTHU: TBOPYECKHUX CITOCOOHOCTEH, HHTEpECa K H3yUEHHUIO
(Gu3KuKK, CaMOCTOSATENPHOCTH, KOMMYHUKATHBHOCTH, KPUTHYHOCTH, pe(IIeKCHH.

CUCTEMA OHEHKH JOCTU/KEHUS IINIAHUPYEMBIX PE3YJIbTATOB
OCBOEHUMS OBYYAIOIINUMUCS KYPCA ®U3UKU OCHOBHOI'O
OBLIEI'O OBPA30OBAHUSI



KoHTpoJIb 1 OnleHKa pe3y IbTaToB SIBISIETCS BeChMa CYIIECTBEHHON COCTABIISIOIIEH
nporecca 00y4YeHHs ¥ OJJHON U3 BaXKHBIX 3aJia4 MearorHyecKoi AesTelbHOCTH YYUTEIIS.
OTOT KOMIIOHEHT, Hapsy ¢ APYTHMU KOMIIOHEHTAMHU y4eGHO-BOCIIUTATEEHOIO
nporecca (cofepkanne, MeToIbl, HOPMbI OPraHU3aALKH ), ZOTKEH COOTBETCTBOBATh
COBPEMEHHBIM TPeOOBaHUSAM Pa3BUTHS OOIIECTBA, IEArOrMYECKON U METOIMYECKOI
HayKaM, OCHOBHBIM IIPUOPUTETAM U LieJIsSIM 00pa30BaHusl.

Taxas cucrema 03BOJIAET YCTAHOBUTH NIEPCOHANBHYIO OTBETCTBEHHOCTD YIHTEJIS 1
LIKOJIBI 32 Ka4eCTBO Iporecca o0yuenus. CucrtemMa KOHTPOJISI CTABUT HE TONIBKO 1eJb
IIPOBEPKH 3HAHUH M BBIPAOOTKY YMEHHIA M HABBIKOB 110 KOHKPETHOM TeMe, a Ope/iesIsieT
Ooitee BaXKHYIO COIMANBHYIO 3a/[aqy: Pa3BUTh y 00YUaIONINXCS YMEHHMN IIPOBEPATH U
KOHTPOJIMPOBATh Ce0s, KPUTHUYECKH OLICHUBATH CBOIO JIEATENIbHOCTD, YCTAHABINBATE
OLIMOKK ¥ HAXOAUTH ITyTH MX YCTPAHEHHUSI.

KoHTposib 1 onenka B 06111e00pa30BaTebHOM IIKOJIe MMEIOT HECKOIBKO (hyHKIIHIL:
conuanbHasi, 00pa3oBaresibHasi, BOCIUTATEIbHASL, YMOLMOHAIbHAS, HHPOPMALMOHHAS U
(YHKIHS yripaBlieHwsl.

KonTposb 3a pesynbraramu o6ydeH s OCYIIECTBISETCS Yepe3 UCIIONb30BaHHeE
CIICAYIOIIMX BUIOB: BXOAHOM, TEKyILMH, TeMaTUIECKHiA, HTOTOBLIH. [Ipu 3TOM
UCIIOJIBb3YIOTCS pa3ingHbIe ()OPMBI KOHTPOJIS: KOHTPOJIbHAs paboTa, cCaMOCTOSTeNbHAs
pabora, TecT.

Ydurenb OlleHMBAET 3HAHUS U YMEHHUSI YYALIUXCS C YUeTOM UX WHAUBUIYATBHBIX
0COOEHHOCTEH.

1. Coneprxanne u 00beM MaTepuaa, MOUIEXKAIIEro TIPOBEPKE, ONpeIelIseTcs
nporpamMmoi. I'lpu nposepke ycBoeHus: MaTtepyalia Hy)XHO BbISIBJISTH [IOJHOTY,
IIPOYHOCTh YCBOCHUS YyHAIlMMKUCs TEOPHU M yMEHUS IIPUMEHSITh €€ Ha INIPAaKTUKE B
3HaKOMBIX M HE3HAKOMBIX CUTYyaI[UsIX.

2. OcHoBHBIMH (POpPMaMH IIPOBEPKH 3HAHMN M YMEHMH yUalIuXcsl TI0 MaTeMaTHKe
SIBISIFOTCS IMTMCbMEHHAs KOHTPOJIbHAs paboTa M YCTHBIM OIpOoC.

[Ipu oneHKe NUCHMEHHBIX U YCTHBIX OTBETOB YUHUTEIb B IIEPBYIO OUepe b YIUTHIBACT
IIOKa3aHHbIC yYAIIUMHKCS 3HaHUs U yMeHuUsl. OLeHKa 3aBUCUT TaK)Ke OT HaJIH4YUs U
XapakTepa MOrpelIHOCTe !, JONYIIeHHBIX YIallluMHUCH.

3. Cpeau norpemHocTeil BBIACNAIOTCS OLIMOKH U HeoueThl. [[orpelHoCTh cunTaeTcs
OLIMOKOM, €CI OHAa CBHJETENbCTBYET O TOM, YTO YYEHHK HE OBJIA/E]l OCHOBHBIMHU
3HAHWSMH, YMEHUSIMH, YKa3aHHBIMU B IIPOrpaMMe.

K HemoueTaM OTHOCSTCS IOTPENIHOCTH, CBH/IETEIBCTBYIOIIME O HEJOCTATOYHO
ITIOJTHOM HJIM HEZI0OCTATOYHO MPOYHOM YCBOCHWHM OCHOBHBIX 3HAHUW U YMEHUH UK 00
OTCYTCTBHUH 3HAHMM, HE CYMTAIOLIUXCS B IpOrpaMMe OCHOBHBIMH. Herouetamu Taxxke
CUMUTAIOTCS: MOTPEIIHOCTH, KOTOPBIE He MIPUBEIIH K HCKAKEHUIO CMBICTIA IMOJTYYEHHOIO
YUCHUKOM 3a[aHKsl KIIK CII0CO0A €ro BHITOJHEHUs]; HeaKKypaTHasl 3alTiUCh; HEOPEeKHOE
BBINOJIHEHUE YepTeka.

I'panuna Mex 1y ommrOKaMH U HeJI0UYeTaMH SIBISIETCSI B HEKOTOPOM CTeTeHH
ycnoBHOM. [Ipu ogHKX 00CTOSATENBCTBAX JNOMYIIEHHAS YYAIIUMHUCS TIOTPEITHOCTE MOXKET
paccMaTpuBaThECs YYUTENEM Kak omnOKa, B Ipyroe BpeMs U IPH APYrux
00CTOATENBCTBAX — KaK HEJOYET.

4. 3anpanus Ui yCTHOTO M MUCHMEHHOTO OIPOCa YYAIMXCs COCTOAT M3 TEOPETHYECKUX
BOIIPOCOB M 3a/ad.



OtBeT Ha TeopeTHYeCKHUii BOIPOC cuuTaeTes 6e3yNpeyHBIM, €CITH 110 CBOEMY
COAEPIKAHUIO MIOJTHOCTBIO COOTBETCTBYET BOIPOCY, COJAEPIKHUT BCE HEOOXOIUMBIE
TeOpeTHYeCKKe (PaKThl s 000CHOBAHHBIE BBIBOJIBI, 4 €T0 U3JIOKEHUE U IIUCHMEHHAS
3allCh MaTeMaTHYECKH IPAMOTHBI U OTJIMYAIOTCS TI0C/IEN0BATEILHOCTRIO
aKKypaTHOCTBIO.

Pemrenue 3aiauu cuntaercs Ge3ynpedHbIM, €Cid IPABUIBHO BEIOPaH CII0CO6
PeIICHNs], CAMO peleHHe COIPOBOXKIAETCS HEOOXOJUMBIMU O0BICHEHUSIMH, BEPHO
BBLINOJIHEHBI Hy)KHbBIEC BBIYUCIICHHS M [Pe0Opa3oBaHusl, TIOJyYeH BEPHBIN OTBET,
TI0CJIEZI0BATENIbHO M aKKyPaTHO 3allMCAHO pPelleHHE.

5. OueHka OTBeTa y4amerocst IpH YCTHOM M MUCEMEHHOM OIPOCE IPOBOIUTCS 110
IATHOANITIBHOM CHUCTEME, T. €. 32 OTBET BBICTABIISETCS OQHA M3 OTMETOK: 1 (roxo), 2
(Hey/10BIETBOPUTENBHO), 3 (YIOBIETBOPHTENBHO), 4 (XOpOMIO), 5 (OTIHYHO).

6. YduTenb MOXET MOBBICUTH OTMETKY 38 OPUTHHABHBIN OTBET Ha BOIIPOC HITH
OpPHIHMHANbHOE PELICHHE 3a/1a49H, KOTOPbIE CBUAETEIBCTBYIOT O BEICOKOM
MaTeMaTH4eCKOM Pa3sBUTHH Y4allerocs; 3a pelieHue 0oee cI0KHON 3a1a4d UITH OTBET
Ha 0oJiee CII0XKHBIM BOIIPOC, MPe/UIOKEHHBIE ydaIeMycs JOMONTHUTEIBHO TT0CITe
BBITIOJIHEHUSI UM 3aJIaHUM.

Ouenka ycmuuIx 0meemos 00yHaouuxcs.

YCTHBIIA ONIPOC OCYIIECTBISAETCS Ha KaXJIOM ypoKe (3BpHCTHYeCcKas Gecesia, ompoc).
3azadeii yCTHOIO OIpOCa SIBISIETCS. He CTONBKO OLEHUBAHUE 3HAHMM yUaIuXcsl, CKOBKO
onpe/jieneHne IPoOJIEMHBIX MECT B yCBOCHNH Y4eOHOro Marepuasa u (PUKCUpOBaHUE
BHUMAaHHUS YYCHUKOB Ha CJIOXKHBIX MOHITUSX, SBICHUAX, IIPOLECCE.

«5» ® ecii 00yYarolMiCs MTOJIHO PacKPBII COJepKaHHe MaTepraa B
cmasumca: | oobeMe, IPeayCMOTPEHHOM IPOrPaMMOM ¥ y4eOHUKOM;
®  W3JIOXKUJI MaTepHall IPaMOTHBIM SI36IKOM B OIPECICHHOM JIOTHYECKOM
II0CJIE/IOBATEIIBHOCTH, TOYHO MUCIIOIB3YsI TEPMUHOJIOTUIO U CUMBOJIUKY;
® [OKa3all yMeHHe 00y4aroUierocs WUTOCTPUPOBATh TEOPETHUECKUE
MIOJIOXKEHHUsI KOHKPETHBIMU IIPUMEpPaMU, IPUMEHSITh UX IPU BBITOJTHEHHUS
MIPAKTUYECKUX 3aJlaHUM;
® TMPOJEMOHCTPUPOBAJ YCBOGHUE PaHEEe U3YYEHHBIX COIMYTCTBYIOLIMX
BOIPOCOB.

«4» ®  €CJIM OTBET Y/IOBJIETBOPSIECT B OCHOBHOM TPeOOBAaHUSAM Ha OLIEHKY
CHMQBUMCA: | KOTIIMYHOY», HO IIPH 3TOM HMEET OJUH U3 HEeJIOCTATKOB;
® B U3JIOKCHHUH JOIIYILIEeHbI HEOObIINE MTPOOebl, He HCKA3UBIIINE
colepIKaHue OTBETa, UCIIPABJIEHHBIE IIOCIIe 3aMeYaHUs YUUTEs,
® JomyuieHsl 1-2 Hego4YeTa npyu OCBEIEHMH OCHOBHOT'O COIEpKaHUs
OTBETA.

«3» ® ecii 00yYarOIUiCs HEMOIHO U HEIOCIeA0BaTeIbHO PACKPHLT
cmasumcA: | coreplkanve Marepuana, Ho Iokasail oiee IOHUMaH|e BOIIpoca
IPOJIEMOHCTPUPOBAJl YMEHUH JOCTATOYHBI [JIs JalbHEHIIIero yCBOCHUS
IIPOrpaMMHOI'0 MaTepHana;
® eciu y o0yyarouierocs UMeJIMUCh 3aTPy/THEHHs WK UM ObLIH




JOIYyIIEHbI OLUMOKHU B ONpeeSIeHUH MMOHSATHSI, HCIIOIb30BAHIH
HH(POPMALIMOHHOMN TePMUHOIIOTHH, BBHIKIAKAX, HCIIPABIICHHBIE TIOCITE
HECKOJIBKMX BOIIPOCOB YUHTEIS;

® ecny 00y4aroluiics He CIIPaBHIICS C IPUMEHEHHEM TEOPHHU B HOBO
CUTyalllHy IIPU BBITOJHEHUHU IPAKTUYECKOTO 3aaHusl, HO BBLITTOJHUI
3aJJaHKs 00513aTEIbHOI0 YPOBHHI.

«2» e ecnu obyyaronumiicst He pacKpblil OCHOBHOE COJIepKaHKe yueGHOro
cmagumcs: | MaTepuaa,;
® 00OHapy»XUJI He 3HAHUE HJIM HETIOHMMaHUe GoJIbIel Wik Hauboee
Ba)XHOM 4acTU y4eOHOro MaTepuara;
® JIOIyCTHUJI M HE UCTIPABMII Ia)Ke II0CJIe HAaBOJSIINX BOIIPOCOB YUUTES
OIIMOKH B ONpe/Ie/IeHUH MOHATUM, IIPU UCTIONI30BAHUM TEPMHUHOJIOTHH,
BBIKJIAJIKaX;
® 00OHapy U NOJIHOE He3HAHUE ¥ HEOHUMAHHUE M3YYaeMOoro yu4eGHOro
MaTepualia Ui He CMOI' OTBETHTh Ha OJMH M3 IIOCTABJIEHHBIX BOIIPOCOB.

Ouenka camocmoameibHbIX RUCOMEHHBIX U KOHMPObHBIX pabom.

Coneprxanne u 06beM MaTepuaa, HOJIEKALIETO IPOBEPKE B KOHTPOJILHOI paboTe,
omnpejensercs nporpammon. I1pu nposepke ycBoeHUs MaTepuaa BbIsSBISETCS MOIHOTA,
IPOYHOCTH YCBOCHHUS yHAIIMMHUCS TEOPHH U YMEHUE IIPUMEHSITh €€ Ha MPaKTHKE B
3HAKOMBIX U HE3HAKOMBIX CUTyalusX. OTMeTKa 3aBHCHUT TAaKKe OT HAIUYHS U XapakTepa
MOTPEIIHOCTEH, NOMYIIEHHBIX YYalllUMUCS:

» 2pybas omubKa — OIHOCTHIO HCKAXKEHO CMBICIIOBOE 3HAYEHUE TIOHSTHS,
OIIpe/IeIIeHHUS;

» NOoZpemwtHOCHb OTPaXKAeT HETOUHBIE (HOPMYITUPOBKH, CBUIETEIHCTBYIOIIME O
HEYETKOM IIPE/CTaBIEHHH PacCMaTPUBAEMOT0 00BhEKTa;

» He)ouem — HENPABHUIIBHOE MPECTABIEHIE 06 00BEKTE, He BIMSIONIETo KapAHHATHHO
Ha 3HaHUs ONpPEIEeJICHHBIE TPOrpaMMOi 00yUYeHHS;

> MelKue noZpeuHoCmu — HeTOYHOCTH B YCTHOM M MUCHMEHHOM peu, He
UCKaXKalOIIUe CMBIC/Ia OTBETA WIIM PEILeHNUs, CIIydalHbIe OIMCKU U T.II.

» paboTa BBINOJIHEHA [TOJIHOCTHIO, HET MPOOENIOB ¥ OMIMOOK
(BO3MOKHA HETOYHOCTb, OIHCKA, KOTOpask He ABISETCS CIIEACTBUEM
HE3HAHMUs WJIM HEITOHUMaHMsI yueOGHOTro MaTepuaa).

«4» » paboTa BBINOJIHEHA ITOJHOCTHIO, HO JOMYIEHa OIIMOKA UITH €CTh
cmaeumcsa: | 1Ba HeJI0YeTa B PEIICHUH 33 [a4H.
» B pabote jomyieHo 6ojiee 0HON OLMOKK WM JIBYX-Tpex
HEJIOUEeTOB, HO 00yyJaroIuiics o0nanaeT 00s3aTeIbHBIMUA YMEHHUIMU

«5»
cmaeumcs:

«3In

CHAagUMCcA: iz
10 IIPOBEPSIEMOIt TeMeE.
» B paboTe IOMyIIEHBI CYIECTBEHHBIE OIIUOKHU, BBISIBUBILKE, YTO
2 oOyuaromuiics He 001aaeT 00s3aTeNIbHBIME YMEHUAMH 110
«2» i o
IPOBEPSIEMOM TEME B ITOJIHOM Mepe WM, eciid paboTa rnokasaia
CIagumcs:

IMOJIHOE UX OTCYTCTBHE U 3HAYUTEJIbHAas YacTh paGOTBI BBITIOJIHEHA HE
CaMOCTOATEIIbHO.




Ouenka npakmuueckux (nabopamopnsix) paéom, onvimos.

«5»
cmasumcs:

eciii 00ydJaronuiics:

® NPaBHIILHO ONPEJEIHII IeJIb ONBITA M BHIOJIHUII paboTy B MOJTHOM
o0BpeMe ¢ coOI0IeHHEM HEOOX0UMOMH MOC/IeTI0BATEIFHOCTH
MPOBE/ICHHS OIBITOB U U3MEPEHMIA;

® CaMOCTOSTEIBHO M PALHOHAIBHO BBIOPAJ M MOATOTOBMUII JJIS OIBITA
HeoOXonuMoe 06opyJoBaH)E, BCE OIBITHI IPOBEI B YCIOBUSIX H
pexnmax, 00ecreqrBarOIKX MOTyYeHHE PE3yIbTaTOB U BEIBOIOB C
HauOOJIbIIIEH TOYHOCTHIO;

® Hay4YHO rPAMOTHO, JOIMYHO ONUcall Hab0eHus U c(HOPMUPOBAT
BBIBO/IbI U3 OIIBITA. B TIpe/icTaBieHHOM OTYeTe NPaBUIIBHO M aKKypaTHO
BBIIIOJTHUJI BCE 3alUCH, TaOJIMLIbl, PUCYHKH, YE€PTEXKH, IPapHKH,
BBIYMCIIEHHSI U C/I€J1aJl BHIBOIBI;

® IPOSBISIET OPraHU3alMOHHO-TPY/I0BbIE YMEHHUS (TI0Iep)KUBAET
YHCTOTY paboyero Mecra U MOpsI0K Ha CTOJIE, SKOHOMHO HCIIOIb3yeT
pPacxXoIHbIe MaTepHUaJIbl);

® OKCIIEPMMEHT OCYIIECTBISET 10 ITAHY C YYETOM TEXHHUKH
0e301acHOCTH U NpaBHiI paboThI ¢ MAaTEpUAIaMK U 000pYI0BaHUEM.

«4»
CMasumca:

€CJIM YUEHHUK BBIIIOJIHUI TPEOOBAHMS K OLIGHKE «5%», HO:

® OIBIT IIPOBOJIMJI B YCIIOBUSX, HE 00eCTIeUHBAIOIINX JOCTATOYHON
TOYHOCTH U3MEPEHUH;

® ObLIO JIOMYIIEHO ABa — TPH HeJoueTa Witk Goliee ofHoM rpy6oii
OLIMOKH M OJIHOI'O HEJ0YETa;

® DKCIEPUMEHT IIPOBEACH HE MOJHOCTHIO WU B ONMCAHUH

HaﬁJTIO,I[eHHﬁ H3 OIbITa YUEHHUK OOIIYCTHUJI HETOYHOCTH, BBIBOJIBI CIEIIall
HCIIOJIHBIC.

«3I»
CHAGUMCA:

eciii o0yJaromuncs:

® [IPaBHJILHO ONPEACIINI Lelb OIBITa; PaOOTy BBINMOIHSIET TPABUILHO
HEe MEHEee YeM HalloJIOBUHY, OJJHAKO 00beM BBIIIOJIHEHHOM YaCcTH TaKOB,
YTO ITO3BOJISET IOJIyUYUTh IIPaBUIIbHBIE Pe3yJIbTaThl U BEIBOJIEI 110
OCHOBHBIM, IIPHHLUITHAIIBHO BaKHBIM 3a/1a4aM paboTsl;

e 10100p 000pyn0BaHus, OOBEKTOB, MATEPUAJIOB, & TAKXKE PAOOTHI 10
HayvaJly OIbITa IPOBEJI C IMTOMOIIBIO YUUTENS; UIH B XO/i€ ITPOBEACHUS
OTBITA ¥ H3MEPEHUH OIIBITa OBLIM JOMYIIEeHb! OIIMOKH B OITMCAHUH
HaOIIO e HH, (GOPMYITUPOBAHUH BBIBOLOB;

®  OIbIT MPOBOAMIICS B HEPALIMOHAIIBHBIX YCIOBHUSIX, YTO MPHUBEJIO K
MOJIyYEHHIO PE3yJIbTAaTOB C OOJIbIeN MOrPEeIHOCTRIO; WIIH B OTYETE
OBLIM NOMYINEHbI B 001eH CIIOKHOCTH He Gojiee ABYyX OMmMOOK (B
3aMUCAX €IMHUL], U3MEPEHUSIX, B BEIYUCIEHUSAX, rpaduKax, Tabnunax,
CXeMax, aHaJIi3€e [OrPEeIIHOCTe! U T.1.) He MPUHIUITHAIBHOTO JIJIs
IaHHON paboThI XapaKTepa, HO MOBJIMSBIINX HA PE3yJIbTAT
BBIITOJTHEHHUS;

e JlomycKaer rpy0yro ommOKy, KOTopas UCIIPaBIISIETCS 110
TpeOOBAHUIO YUUTEJIS.




«2»
cmasumcsa:

eciu o0yyqaromuics:

® HE ONpe/IeNInil CAMOCTOSITENILHO 11eJIb OIIBITA: BBIIOJHII paboTy He
IIOJIHOCTBIO, HE TIOJArOTOBUII HY)KHOE 000pya0BaHHeE U 00BbeM
BBIIIOJTHEHHOW YacTH pabOThl HE IO3BOJISIET C/IENaTh MPaBHUIIBHBIX
BBIBOJIOB;

®  OMNbITHI, U3MEPEHHSI, BEIYMCICHHUS, HAOIIOICHUS TPOU3BOANIINCE
HETPaBUIIBHO;

® B X0Je paboThl U B 0TYETE OOHAPYKHIIACH B COBOKYITHOCTH BCE
HEJI0CTaTKH, OTMEYEHHBIE B TPeOOBAaHUAX K OLIEHKE «3%;

® JomnyckaeT 1Be (1 6osee) rpyObie OMIMOKH B XO/1€ SKCIIEPHMEHTA, B
00BsicCHEHUH, B 0OpMIIEHHH paboThl, B COOIIIOAEHUHN MTPABMII TEXHUKH
GesonacHocTH npy paboTe ¢ BelecTBaMu U 000y A0BaAHKEM, KOTOPBIE
HE MOXKET UCIIPABHUTH ke M0 TPeOOBAHUIO YUUTEIS.

Ouernka mecmos.

[Tpu TectpoBanuu Bce BepHBIe 0TBETHI OepyTes 3a 100%, Toraa oTMeTKa BEICTABIISIETCS
B COOTBETCTBUHM C TaOIHIIEH:

IIpoueHT BbINOJTHEHUS 3aJaHUA OTtmeTKa

85% u Gonee Otnuano

69-84%% Xopo1o

50-68%% Y I0BIETBOPUTEIBEHO
menee 50 % HeynosnerBopurenbHO

Ouenka ymenuii npoeoouns HabAI0OeH .

«5»

ecsii 00yJaromuhcs:

cmaséumca: | e  IPAaBUIIBHO 110 33/JaHUI0 YYHUTEJIs IPOBell HablIoeHHE;
®  BBIJICJINII CYLIECTBEHHBIE IPU3HAKY Y Ha0/It01aeMoro 00beKTa
(mporecca);
® JIOrMYHO, HAYYHO IPaMOTHO O(OPMUIT pe3ysIbTaThl HAOJIIOIEHUI 1
BBIBOJIBI.
«4» eciIi 00yJaromuics:
cmasumca: | e  TPAaBUWIBHO 110 33JaHUIO YUHUTEJIs [IPOBeI HaOIoIeHKe;
® [P BBIJEJIEHUH CYLECTBEHHBIX NPU3HAKOB Y HAOIF0aeMOro
o0ObeKTa (rpoliecca) Ha3Ball BTOPOCTEIIEHHOE;
e JonycTus HeOpPeKHOCTh B 0QOPMIIEHHH HAOJIOEHUI 1 BEIBOIOB.
«3» eclIi 00yYarOIIUNCS:
cmagumcsa: | e JOIYCTHJI HETOYHOCTH U 1-2 o1IMOKU B MpOBeIeHUH HAOIIOIEHUH 110

3aIaHUIO

®  YUUTeJS,;

® IIpPH BBIJICJICHUH CYIIECTBEHHBIX IPU3HAKOB y HAOIF0IaeMOTr0
o0ObeKTa (Ipolecca) BbIICIHI JIUIIb HEKOTOPHIE;

e 1-2 ommbKku B opopmiieHUH HAOIIOI€HUN U BBIBOIOB.

«2»

ecJu 00y4aroIumcs:




cmaeumca: | e  nonyctui 3-4 omMOKK B IPOBEICHUH HAOTIONSHUIT TTO 3aMaHUIO
YUUTEJIS;

® HEeNpaBWIBHO BBIAEIUII IPU3HAKY HAOIOAaeMOro 00beKTa
(mportecca);

e jomyctui 3-4 ommbKu B 0hopMIIEHHN HAGIIOIEH I U BBIBOJIOB.

Ilepeuensv omuoox

I'pyosie omuoku

1. Hesnauue onpeneneHuii OCHOBHBIX IOHATHIA, 3aKOHOB, TIPABHII, [OJIOKEHHUI TEOpUH,
(hopMmy1, OOIIENPHHATEIX CHMBOJIOB, 0003HAYEHMS (PU3NUECKUX BEJINYKH, €IUHULLY
U3MEpEeHMSL.

2. HeyMmeHmue BbLIENATH B OTBETE IIABHOE.

3. HeymeHue npuUMeHSTh 3HAHUS /ISl PEIIeHHS 33429 U 00bACHEHHUS (huzuYecKux
SBIICHUH; HEIIPABUIILHO C(HOPMYIUPOBAHHBIE BOIIPOCHI, 3aaHksl /1M HEBEPHBIE
OOBACHEHHS XOZa MX PeIIeHNs, He3HaHHe IPHEMOB PEIeH s 3a/1a4, AHATOTMYHEIX PaHee
PEIICHHBIM B KJIacce; OMIMOKH, IOKa3bIBAIOLIME HENIPABHIBHOE TOHUMAHKE YCIOBHUS
3a/1a4¥ WJIH HENPaBUJIbHOE UCTOIKOBAHUE PELICHUS.

4. Heymenue uuTaTh ¥ CTPOUTH rPpadMKK ¥ IPUHIUIIUATBHBIE CXEMBI.

5. Heymenne noaroToBuTs K paboTe yCTAaHOBKY HMilH J1abopaTopHOe 060Dy I0BaHHE,
IPOBECTH OIIBIT, HEOOXOAMMBIE PACUETh! MM UCIIOIb30BATh MONYYEHHbIE JaHHBIE IS
BBIBOJIOB.

6. HeOpexHoe oTHOmIEHHE K J1aGOPAaTOPHOMY 000PYI0OBAHUIO U H3MEPUTENEHBIM
npubopam.

7. Heymenwue onpesenuTh MoKa3aHus U3MEPUTENBHOT0 pubopa.

8. Hapymenue TpeGoBaHuit paBuil 6€30MacCHOrO TPyia IPU BHITOTHEHHH
3KCIIEPUMEHTA.

He zpyovie oumubku

1. Herounoctu (hopMyIMpoBOK, OIIpeIeIeH i, 3aKOHOB, TEOPHM, BBI3BAHHBIX
HETOJIHOTOM OTBETa OCHOBHBIX MPU3HAKOB ONpeeNsieMoro moHsaTus. Omuoku,
BBI3BaHHBIE HECOOIIOICHUEM YCIIOBHI IPOBEIEHUS OIBITA MM U3MEPEHHUH.

2. OmubKH B yCIOBHBIX 0003HAYCHUSIX HA IPUHIUIMAIBHBIX CXeMaX, HETOYHOCTH
4yepTexkel, rpad)uKkoB, CXeM.

3. Ilpomyck uiy HETOYHOE HANMCAHHE HAUMEHOBAHUM eIUHUL PU3HYECKUAX BETHIHUH.
4. HepaunonanbpHbIi BEIOOP X0/1a PEeLICHHUS.

Heoouemuvi

1. HepanuoHanbHble 3aIIMCH NIPU BBIYUCIIEHHSIX, HEPALMOHAIbHBIE IPHEMBI
BBIYMCJIEHUH, Tpeo0pa3oBaHui U pelIeHHs 3a/1a4.

2. Apudmerndeckue OIIHOKH B BEIYMCIEHHUSIX, €CIIU 9TH OIIMOKH Ipy6O He HCKAKAIOT
pealbHOCTh MOJYYEHHOIO pe3yJbTaTa.



3. OrtzenbHble NOTPEHIHOCTH B (JOPMYITHPOBKE BOMPOCA MM OTBETA.
4. HeOpexHoe BBIIIOJHEHHE 3aIUCeii, YepTexeii, cxeM, rpaQuKoB.

5. Opdorpaduueckne v MyHKTyalHOHHbIE OLIUOKH.

MECTO INTPEAMETA B YYEBHOM IIJIAHE

QenepanbHblii  0a3uCHBIA  y4eOHBIM IUIaH IS

[IPOTrPaMMOM.

00pa30BaTeNbHBIX  YYPEKICHUIM
Poccuiickoii ®enepannu otBogut 70 4acoB Ais 005A3aTENBHOrO M3ydeHHs DU3UKU B 8
Kjacce, M3 pacdera 2 ydeOHBIX dYaca B. Hexenmo. KOJIMYECTBO KOHTPOJBHBIX H
nabOpaTOpHBIX pPabOT OCTaBIEHO B COOTBETCTBUM C TIPUMEPHOM M aBTOPCKOIX

YUYEBHO-TEMATUYECKHM IVIAH

M u/n | Hanvenopamme passena Kou-Bo Jlabopatopubie |KoHTposbHbie
4acoB padoThl paboThI

1 |TennoBsle siBiICHHS 73 JLp. Ne 1,2,3 K.p. Ne 1,2
2 |DneKTpUYEeCKUe SIBICHMUSI 29 TLp. Ne 4,5,6,7,8 K.p. Ne 3,4
3  |DneKTpoMarHUTHBIE ;

e 3 JL.p. Ne 9,10 K.p. Ne 5
4  |CBeroBbIE SIBIICHUS 10 JLp. Nell K.p. Ne 6
5 |lloaBeneHue UTOTOB 1

y4ebHOro roza
6 |PesepBHOe Bpems 9

iere 70 11 6

COAEPKAHHUE ITPOI'PAMMBI YYEBHOTI'O TIPEIMETA (70 yacoB)

1. TEILUIOBEIE SIBJIEHUS (23 u)

TerumoBoe asmxenue. TennoBoe paBHoBecue. Temnepatypa. BHyTpeHHsIsI SHEpTHsl.
Pabora u rennonepenava. TerutonposogHocts. Konseknus. Mznyuenue. KonuuectBo
TEIUIOTHI. Y 1ebHasl TeII0eMKOCTh. PacyeT konuyecTBa TeIioThl IpH TeriooOMeHe.
3aKOH COXpaHEHHs U NIPEeBpAallleHUs] SHEPTUU B MEXaHMYECKUX U TEIUIOBBIX ITpoLeccax.
IInaBnenue u oTBepeBaHUE KPUCTAIUIMYECKHUX Tell. Y JIeIbHas TEIUIOTA MJIaBICHHS.
Ncnapenue u xoupencanuu. Kunenue. Bnaxxnocts Bo3nyxa. Y enbHast TeIiora
napoobpazoBaHus U KoHJeHcauuu. OObsICHeHHEe U3MEHEHUS arperaTHOro COCTOSIHUS
BEIIECTBA HA OCHOBE MOJIEKYJISIPHO-KMHETUUECKUX MPEeICTaBIeHHH. 3aKOH COXpaHEeHUs
SHEepPruM B TeIJIOBBIX Ipoleccax. [IpeobpazoBanue sHepruy B TEIUIOBBIX MalllMHAX.
JlBurarens BHyTpeHHero cropanusi. Ilaposas Typ6una. KII/l renyioBoro asuraress.
DKonoruyeckue npoOIeMbl UCIIOIH30BAHUS TEIIOBBIX MalIWH.




®pouTajibHbIe JabopaTopHbie paGoThI

I.  CpaBHeHHE KOJIMYECTB TEIUIOTHI IPH CMEIIMBAHUU BOJIbI PA3HOI TeMIIepaTyphl.
2. HMsmepenwue ynenpHOM TEIIIOEMKOCTH TBEPIOTO TEJA.

3. M3mepeHue BIa)KHOCTH BO3JyXa.

JdemMoncTpanum.

M3Mmenenue sHepruu Tela pH COBEPUISHUH PabOTHI.

IIpuHuun pelicTBUs TepMOMETpa

TernonpoBoAHOCTE Pa3IHYHBIX MATEPUAIIOB

KoHBeKIHs B KUKOCTH.

Temnonepenaya nmytem u3mydeHusl.

CpaBHeHMe y/IelIbHBIX TEeINIOEMKOCTEH pasiMyHbIX BEILECTB.
SIBrieHune ucnapeHus.

Ilonmxenne TemrepaTypsl KUTIEHUS! KHIKOCTH NPU MOHUKEHUH JaBICHUS
Ha6nionenne KoHAEHCAIMK MApOB BOABI Ha CTAKAHE CO JIbAOM
Kunenue BojibI.

3aBUCUMOCTb TEMIIepaTypPhbl KUIICHUS OT JIaBJICHHUSI.

[lnaBnenue u KpUCTAITM3AIIHS BEIIECTB.

M3mepenue BIa)KHOCTH BO3/lyXa IICUXPOMETPOM.

YCTpoRCTBO Ye€TBIPEXTAKTHOTO JIBUTATENIs] BHYTPEHHETO CrOPaHusI.
YeTpoicTBO TapoBOM TYPOUHBI.

IlpeaMeTHBIME pe3y/ibTaTAMM IIPU U3YYEHUH TEMBI SIBIISIOTCS:

v/ TOHMMaHWE M CIIOCOGHOCTh OOBSACHATH (PU3MYECKME SBICHUS: KOHBEKIIWS,
U3JIy4YeHHE, TEIUIONPOBOAHOCTb, M3MEHEHHE BHYTPEHHEH SHEeprud Teja B pe3ysibTaTe
TEIUIONEpe auyl MM padOThl BHEIIHUX CUJ, HCIapeHue (KOHJEHCAlUsi) U IUIaBJIEHHE
(oTBepJieBaHKME) BEINECTBA, OXJIAXKICHHE JKHIKOCTH IIPH HUCIIAPEHHH, KOHJEHCAIU,
KUIIEHKe, BBINaZeHUEe POCHI

v\ yMeHHe H3MEpSTh: TEeMIIepaTypy, KOIMYECTBO TEIUIOTHI, YIENbHYIO TEeMIOeMKOCTh
BEIIECTBA, YIENbHYIO  TEIUIOTY  IUIABJIEHUS  BEIIECTBA, yJeJbHas  TEIUIOTY
1apoo0Opa30BaHus, BIAXKHOCTh BO3/yXa

v\ BlaJeHHe  HKCIEPUMEHTAIBHBIMH  METOJAMM  HCCIIEZIOBAaHMS  ABUCHMOCTH
OTHOCHTEIIBHOW BIIXXHOCTH BO3JyXa OT JAaBJICHHsS BOJSHOIO Iapa, COAEPKallerocs B
BO3JlyXe IIpM JAHHOM TeMmIeparype W JaBJeHHsI HACBHIILIEHHOIO BOJASHOIO Mapa:
OIpeJielIeHus! YAeIbHON TeIJI0eMKOCTH BellecTBa

v\ NOHHMaHWE MPUHIMUIIOB AEHCTBHS KOHAEHCALMOHHOTO M BOJOCHOTO T'MTPOMETPOB
IICUXpOMETpa, JIBUraTellsi BHYTPEHHEro CropaHusi, MapoBOH TypOWHBI C KOTOPHIMH
YeJIOBEK IIOCTOSHHO BCTpPEYaeTcss B IOBCEJIHEBHOM JXU3HU, U CIIOCOOOB oOecreyeHwus
0€30MacCHOCTH MPU UX UCIIONIE30BAHUN

v/ IOHHMaHHEe CMBICIIA 3aKOHA COXPAHEHHs M TIPEBPAIEHUS SHEPIUU B MEXaHUYECKHX U
TEIJIOBBIX Ipolieccax U yMeHUe IPUMEHSTh €ro Ha PaKTHKe

v/ oBnajgeHue pasHOOOpa3sHBIMM CIIOCOOAMM BBITOJHEHHS PACYETOB Ul HAXOXKICHHS
YIEJNBHON TEeIIOEMKOCTH, KOJIMYeCTBA TEIUIOThI, HeOOXOJUMOro JUIsi HarpeBaHUs Teja
WJIM BBIZICJIIEMOrO0 MM IIPU OXJIAXKICHHH, YJIeIbHOM TEIUIOTHl CrOpaHHMs, YIEIbHOU
TEIUIOTHl IUIABJIEHUS, BJIAXKHOCTU BO3/yXa, YJENbHOM TEIIOTHl MapooOpa3oBaHUs H



xonaencauuu, KII/I Tenosoro npuratens B COOTBETCTBHM C YCIOBHSAMM ITOCTABIEHHON
3a/la4yd Ha OCHOBAHWH MCIIOBE30BaHUS 3aKOHOB (DU3HKH

v/ yMeHHe HCIOJb30BaTh IOIyYEHHBIE 3HAHMS, YMEHHS U HABBIKM B ITOBCEIHEBHOM
JKU3HH, 9KOJIOTHH, OBITY, OXpaHe OKPYKAIOILEH cpebl, TEXHUKE 6e30IIacHOCTH.
Yuawueca oonscrnor snameo:

[TonsTHsA: BHYTpEHHSsI SHeprusi, Teruonepenaya, TEIIOOOMEH, KOJIHYECTBO
TEIUIOTBI, Y/IeJIbHAsl TEIJIOEMKOCTb, YeNbHAs TEMIOTa CrOPaHus TOIUIMBA, TeMIlepaTypa
IUTaBJICHHMS, yACTIbHAs TeIIOTA IIABJIeHNs], YIeIbHas TEeIUIOTa apoo0pa3oBaHusl.

IlpuMeHeHre W3yYeHHBIX TEIUIOBBIX IIPOLECCOB B TEIIOBBIX JBUrATEISX,
TEeXHUYECKUX yCTPOUCTBAX U MpUdopax.

Yuawueca oonsicuvt ymems:

e [Ipumenste ocHoBHBIE monoxeHust MKT i oOBSCHEHUS MTOHSTHS BHYTPEHHSIS
SHEpPrust, KOHBEKIIHs, TENIONPOBOIHOCTH, IIABICHUS, UCTIAPEHHS.

e [lonb30BaThCs TEPMOMETPOM U KAJIOPUMETPOM.

e «Yurare» rpaQUKd M3MEHEHHs TeMIepaTypbl Tell MpH HarpeBaHWH, TUIABICHMUH,
1apoo0pa3oBaHMH.

e Pemarh xayecTBeHHbIC 3a/laud C MCIIONB30BAHMEM 3HAHUN O CrOC06ax HM3MEHEHHs
BHYTPEHHEW SHEPIHHU TIPU Pa3IMIHbIX CIOCO0AX TerUIonepeIadn.

e Pemrars 3a7a4u ¢ npuMeHeHHeM (GopMyI:

Q=cm(t2-tl) Q=gm Q=lm Q=Lm

2. QJIEKTPUYECKUME SIBJIEHUS (29 4)

Onextpusanps Ten. JlBa poja 9JIEKTPHYECKHX 3apsiioB. B3aumosmelicTsue 3apsKeHHBIX
Tei. IIpoBojHMKH, AMANEKTPUKH M TOJYNPOBOAHMKH. DIIEKTPUYECKOE IoJe. 3aKoH
COXPaHCHHUsI DICKTPUYCCKOTo 3apsiia. JleMMOCTb 3JIeKTPUYECKOro 3apsma. DJIEKTPOH.
Crpoenne artoma. Diekrpuueckuit TokK. JlelicTBHE 3JI€KTpUMYECKOro TMojis Ha
JNIEKTpUYeCKHe 3apsnel. McTouyHuku Toka. DOnekTpuyeckas uenb. Cuna Toka.
OJIeKTpUYECcKOe HaNpsHKeHHe. DIIEKTPUYeCcKoe CONpOoTHBIeHMe. 3akon OMa 171 ydacTKa
uenu. IlocmemoBarensHoe U mapaiienbHOE COEAWHEHHWE MPOBOAHUKOB. PabGora wu
MOIIHOCTh 3JIEKTpUYecKoro Toka. 3akoH JDxoyns—Jlenna. Konnencarop. IlpaBuna
Oe3omacHOCTH IpU paboTe ¢ AIEKTPONPUOOPAMH.

®poHTaNBHBIE J1A00PaTOPHBIE PAGOTHI

4. CO6opka 31eKTPUYECKOM 1IeIH ¥ H3MEepPEeHHE CHIIbI TOKA B €€ Pa3IMYHbIX Y9acTKax.
5. HM3mepenue HanpsDKEHUS Ha Pa3IMYHBIX Y9acTKax 3JIEKTPHYECKOM LIEMu.

6. PerymupoBaHue cUIIbI TOKa PEOCTATOM.

7. HWi3mMepeHue CONPOTUBIECHUS IPOBOJAHHUKA IIPU TOMOIIK aMIIEpMETPA ¥ BOJILTMETPA.
8. V3mepenue MOIIHOCTH U paOOTHI TOKA B DIIEKTPUIECKOM JIaMIIe.

JAemoHCcTpanmm.

DeKTpHU3aLus Tell.

JIBa ponia 351eKTpUYECKUX 3apsIIOB.

YCTpORCTBO U IeUCTBUE AJIEKTPOCKOIIA.

ITpoBOJIHUKH U U30JISITOPEI.

ONeKTpU3alys Yepe3 BIUsSHHUE.

Ilepenoc anexTpuyeckoro 3apsijia ¢ OJHOTO Tella Ha JPyroe.



MCTOYHUKH TOCTOSIHHOTO TOKA.
CocTaBnenue 3JIeKTPHYECKON [IEITH.

IlpeameTHBIMH pe3y/ibTaTaMH [IPU M3yYEHUH TEMBI SBIISTIOTCSI

v' NOHHMaHHWE M CHOCOGHOCTh OOBACHATH (DH3UUECKHE SIBIICHHS: JJIEKTPU3ALUS Tel,
HarpeBaHue IPOBOJHUKOB SJIEKTPHYECKHUM TOKOM, 3JIEKTPUYECKHI TOK B MeTayliax,
3JICKTPUYECKHE SIBJICHUS B IIO3HULIMK CTPOEHMS aTOMa, AeUCTBUS SJEKTPHYECKOrO TOKA

v\ yMeHHE H3MepATh CHIly OJIEKTPUYECKOrO TOKA, OJIEKTPUUECKOe HANpSHKEHHE,
DIICKTPUUYECKHM 3apsiJl, SJIEKTPUIECKOE COMPOTUBIIEHHE

v\ BIaJIeHUe SKCIIEPHIMEHTATBHBIMU METOIAMH HCCIIEIOBAHMS 3aBHCUMOCTH CHJIBI TOKA
Ha y4acTKe ILIeIU OT 3JIEKTPUYECKOrO HAIPSIKEHUs], DIEKTPUUECKOTO CONPOTHBIICHHS
IIPOBOJIHUKA OT €r0 JUIWHBI, IIOIIA/JN ITOIEPEYHOTO CeUSHHs i MaTepraa

v/ TOHHMaHHE CMBICJIA 3aKOHA COXPaHEHHMs 3JIEeKTPUYECKOTo 3apsiaa, 3akoHa Oma uis
ydacTka 1enu. 3akona Jxoyns-Jlenmna

v/ IOHHMaHWe IPUHIKIA JEHCTBUS BIEKTPOCKOIA, INEKTPOMETpa, ralbBaHHUYECKOro
3JIEMEHTa, aKKyMyJIATopa, (JOHapuKa, peocraTa, KOHIEHCATOPA, JIaMITbl HAKAJIMBAHUS, C
KOTOPBIMU YEJIOBEK CTAJIKUBA€TCsl B IMOBCEJHEBHOW JKU3HHU, U CIOCOOOB 0OecredyeHus
0€e30MacHOCTH IPU MX HCIIOJIb30BAHIH

v\ BIaJieHHe Pa3IUYHBIMU CIIOCOOAMHU BBITIONHEHHS] PACYETOB ISl HAXOKICHHUS CHIIBI
TOKA, HANPSOKEHUsI, COINPOTUBIIEHUS TIPU MApAUICJBHOM M  IOCJEI0BATEIEHOM
COCIMHEHUU TIPOBOJIHUKOB, YICIBLHOIO CONPOTUBIEHUS pPabOTbl M  MOIIMHOCTH
3JICKTPUYECKOT0 TOKA, KOJMYECTBA TEIIOTHI, BBIJICJIIEMOI0 MPOBOJHUKOM C TOKOM,
eMKOCTH KOHIEHCATOpa, paboThl 3JIEKTPUYECKOTO TIOJs KOHJEHCATOpa, JHEpPIrUM
KOHJIeHCcaTopa

v\ yMeHHe MCIIOJIB30BaTh IMOJIyYEHHbIe 3HAHHUS, YMEHMS M HABBIKA B INOBCEIHEBHOI
YKHM3HH, SKOJIOTHH, OBITY, OXpaHe OKPY KaroIlel cpelibl, TEXHUKE 0E30IaCHOCTH.

Yuawueca oonscuvt 3namo:

ITonaTns: oiexkTpuyYeckWii TOK, HalpaBIeHHWE SJIEKTPUYECKOr0  TOKa,
JJISKTPUYECKast  1elb, CHJIa TOKa, HalpsbKeHWe, CONpPOTHBIEHHE, YIeIbHOE
conmpoTruBiaeHne, 3akoH Owma pang ydactka uenu, GOPMYJbl Ui BBIYHCIEHUS
COIPOTHUBIJIEHHs, PAOOTHI U MOLIHOCTH TOKa, 3akoH J[xoyins — Jlenma, runore3y Ammepa.
IIpakTnyeckoe npuMeHeHNe Ha3BAaHHBIX MTOHITHI U 3aKOHOB.

Yuawueca oonocrot ymems:

e [IpuMeHATH MOJIOXKEHHUS HIIEKTPOHHON TEOPHH ISl OOBSICHEHUS JIEKTPU3AIMH TEl,
IIPUYUHBI 3JIEKTPUUECKOTO COPOTUBIICHHS.

e UepruTh cXeMbl MpPOCTEHIIMX 3JICKTPUUYECKUX Ierel, H3MEpSITh CHIIy TOKa,
HalpsDKeHKWe, OMNpPEJENITh CONPOTHUBIEHHWE C IIOMOILNBIO aMmIepMeTrpa W BOJBTMETpA,
I10JIb30BATHCSI PEOCTATOM.

e Pemars 3agauu Ha Beruucienus: I, U, R, A, Q, P
e [lonp3oBaThest TabnuLel yIeIbHOTO COMIPOTHUBIIEHHUS.

3. 3JIEKTPOMATHUTHBIE SIBJEHUS (5 1)



Oneit Dperena. MaruuTtHoe mose. MarutHoe mnosie NPsSIMOTO TOKa. MarnuTtHoe mnoie
KaTyuiku ¢ TokoM. IToctossHEBIE MaranThl. MarHuTHOE 10JI€ TOCTOSHHBIX MArHHTOB.
MaruutHoe none 3eminu. B3sanmopeiicteue Marautos. JleificTBIe MArHWTHOTO OIS Ha
MPOBOJHHUK C TOKOM. DJIEKTPUUYECKUN JBUTATEND.

®ponTanbHbie JJa0opaToOpHbIe PaboThI
9. COopxka 5/1eKTpOMarHuTa U UCIIBITAHUE €ro 1eHCTBUSL.
10. M3ydeHue 3J1€KTpUIECKOro ABUraTelsi IOCTOSIHHOIO Toka (Ha MOJeNN).

JeMoHCTpauuH.
OmnsIT Opcrena.
[MpuHin geicTBust MUKpO(OHA B TPOMKOTOBOPHTEIS.

IIpeaMeTHBIMH pe3yJIbTATAMH U3yYEHUS TEMBI SBJISIOTCS:

v/ TOHHMaHHE H CIIOCOOHOCTH OOBACHATL (DH3MUECKHe SBICHHS: HAMATHAYEHHOCTH
XKeJesa U CTajld, B3aUMOJIEHCTBME MarHUTOB, B3aMMOJEHCTBHE MPOBOJHUKA C TOKOM H
MarHUTHOM CTPEJIKH, IeCTBUe MarHUTHOTO I10JIs1 Ha IPOBOAHMK C TOKOM

v\ BIIafieHHe OKCIIEPUMEHTAIBHBIMH  METOJAMH  HCCJIEIOBAHMS 3aBUCUMOCTH
MarHuTHOI'O JEeHCTBUS KaTYIIKH OT CHIIBI TOKA B LIENU

v/ yMeHHe WCIOJB30BaTh TOJyYeHHbIe 3HAHMS, YMEHHS U HABBIKA B IOBCEIHEBHOM
JKU3HH, DKOJIOTHH, OBITY, OXpaHe OKPYKaIOIIei Cpeibl, TEXHUKE 0e30IIaCHOCTH.

4. CBETOBBIE SABJIEHMUSI (10 u)

Hcrounvku cera. [IpsmonuHeiiHoe pacipocTpanenue csera. Bumaumoe qBukeHne
csetul. Ompaoicenue céema. 3aKoH OTpakeHHs cBeta. [lnockoe sepkano. Ipenomnenne
cBeTa. 3aKoH mpenomiueHus csera. Jlnnzer. DokycHoe paccTostHue MUH3bL. OnTuueckas
cuia JiuH3bl. M300pakenus, naBaemble THH30#. I 1a3 Kak onTUyeckas CUCTeMa.
Onrrueckue npruOOpBI.

@pouTanbHbIe JJabopaTopHbIe paboThI
11. Ilomydenune uzoOpakeHU PU MOMOILH JTHH3EI.

JdemoncTpanuu.

Wcrounuku cBera.

[IpsmMonuHeiiHOe pacnpoCTpaHEeHHe CBETA.

3aKOH OTpaKeHHsI CBeTa.

N300pakeHue B INIOCKOM 3epKajie.

[Ipenomienue cera.

XoJ mydeii B coOMparolleil U paccenBaroLIe JTuH3ax.
ITonyuenne n300pakeHU C MOMOILBIO JIUH3.
IIpuHimn neiicTBrs NPOSKIIMOHHOTO arapara.
Monens riasa.

IIpeameTHBIMH pe3y/ibTATAMM U3yUYEHUS TEMBI SBJISIOTCS



v\ NOHMMaHHE M CIIOCOGHOCTh OOGBSICHATH (U3MYECKHE SBJICHUA: MpPSMONMHEHHOE
pacrpocTpaHeHus cBeTa, 00pa3oBaHME TEHU U IOJNYTEHH, OTPaKEHHE W IPENOMIICHHE
cBeTa
v\ ymeHue u3MepsTh (HOKYCHOe pacCTOSHHE COOMpAIOIIEH JIMH3BI, ONTHYECKYIO CHITY
JIMH3bI
v\ BlajeHHe  OKCIEPUMEHTATBHBIMM  METOJAMH  HCCICHOBAHHS  3aBHCHMOCTH
¥300paykeHUs OT PACIIOJIOXKEHMS JIaMITbl Ha PA3IMYHBIX PACCTOSHHUSAX OT JIMH3BI, YIia
OTpa)KeHMs OT yIJla MaJleHUs CBETa Ha 3epKaJIo
v/ IIOHHMaHWe CMBICIa OCHOBHBIX (IU3MYECKUX 3aKOHOB M yMEHHE NPHMEHSTh HX Ha
MpaKTUKEe: 3aKOH OTPAaXEHWs] M IIPEJIOMIIEHUS CBeTa, 3aKOH IPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa
v’ pasnuuath (OKYC JIMH3BI, MHUMBIA (GOKyc M (OKYCHOE pAcCTOSHHE JIHH3BL,
ONTHUYECKYIO CHIIY JIMH3BI M ONTHYECKYI0 OCh JIMH3bI, COOMPAIOLIYI0O U PaCcCEeUBAIOIIYIO
JIMH3BI, U300pakeHus], 1aBaeMble COOUpalOLIei U pacCerBarOILEl JIMH30M
v/ yMeHHe HCIIOJIb30BaTh MOJNYYEHHBIE 3HAHMS, YMEHMS M HABBIKA B INOBCEIHEBHON
YKM3HHM, 9KOJIOTHH, OBITY, OXpaHe OKpYKaroleil Cpeibl , TEXHUKE 6€30IaCHOCTH.

Yuawueca oonocrnt 3nameo:

IlonsTrs: NpsAMONHHEHHOCTD paclipoCTpaHEeHUs cBeTa, OKYCHOE PacCTOSIHHIE
JINH3BI, OTPAKEHUE U IIPEJIOMIIEHHAE CBETA, ONITUYECKAs! CUJIA JIMH3BI, 3aKOH OTPAXKEHHS U
IIPEJIOMJIEHHUS CBETA.

IIpakTryeckoe nNpuMeHeHHe OCHOBHBIX IOHSITHI U 3aKOHOB B U3y4YeHHBIX
OINTHYECKUX NpUbOpax.

Yuawgueca oonscnot ymems:
e [lomyyars n300paxkeHue npeaMeTa ¢ OMOIIBIO TUH3BL
e Crpout nzobpaxeHus npeaMera B INIOCKOM 3e€pKajie U B TOHKOM JINH3e.
e Pemars kKaueCTBEHHbIE U paCYETHBIC 3a/1a4X Ha 3aKOHBI OTPAXKEHUS CBETA.

Pe3epB 2 u

TPEBOBAHMUS K YPOBHIO ITOJI'OTOBKU OBYYAIOHIUXCA
8 ki1acca

B pe3synbrare usydyeHust GU3UKU yUEHUK JOJKEH 3HATH/TIOHUMAT:

*  CMBICJI IOHATHI: (U3HYECKOe sIBJICHUE, PU3NYSCKUIN 3aKOH, BEILIECTBO,
B3aMMOJIEHCTBHE, JJIEKTPUIECKOE 110JIe, MAarHUTHOE I10JIe, BOJIHA, aTOM, aTOMHOE SIJIpO,
MOHU3HUPYIOLIUE U3ITYUESHUS;

*  CcMbICT (PU3HYECKUX BEIUYUH: paboTa, MOIIHOCTh, KUHETHYECKAast SHEPTrus,
MIOTEHIMaJIbHAsl SHEPrUsi, KO3()PUIIMEHT [0JIE3HOr0 IeHCTBUS, BHYTPEHHSISI SHEPrus,
TeMIIepaTypa, KOJIUYECTBO TEIUIOTHI, Y/IeIbHas TeIJIOEMKOCTh, BIIAYKHOCTh BO3/lyXa,
DJIEKTPUUECKUH 3apsJl, CUila dJIEKTPUIECKOro TOKa, JIeKTpUIeCKoe HalpsDKeHHUe,
3JIEKTPUYECKOE CONPOTUBICHHE, padoTa U MOLIHOCTD 3JIEKTPUIECKOro TOKa, (POKYCHOe
PacCTOSIHUE JIMH3BI; 3aKOHA COXPAaHEHUsl SHEPIUH B TEIUIOBBIX IpoLieccax, COXPaHEHUs
3JIEKTPUYECKOro 3apsna, Oma auis ydactka anekTpudeckoi uenu, Jbxoyns-Jlenna,
IPSIMOJIMHENHOTO PAaCIIPOCTPAHEHHs CBETa, OTPAKEHUSI CBETA;

yMeTb:



°  OMNHCHIBATEH U OOBACHATH PU3MUECKUE BICHHS: [U(DY3UIO, TETIIONPOBOIHOCTS,
KOHBEKIIMIO, U3JlyuYeHHe, HCIIapeHHe, KOH/ICHCAIlHIO, KUIIEHHE, TIaBlIeHHe,
KPUCTAIIM3ALHIO, SJICKTPU3ALIMIO TEll, B3aUMOJIEHCTBHE IIEKTPUYECKUX 3aPs/IOB,
B3aMMO/ICHCTBHE MarHUTOB, JeHCTBHE MArHUTHOT'O TI0JIs HA TIPOBOIHKK C TOKOM,
TEIUI0BOE JIEMCTBUE TOKA, SIEKTPOMATHUTHYIO HHIYKIHIO, OTPKEHHE, TIPETOMIICHIE
CBeTa;

*  MCIOJNIb30BaTh (hM3UUYECKHE NIPUOOPBI U U3MEPUTENbHBIE HHCTPYMEHTHI IS
H3MepeHHs GPU3NIECKUX BEJIUIMH: PACCTOSIHIS, IPOMEKYTKA BPEMEHH, MACCHI,
TEMIIEPaTypPbl, CHJIbI TOKA, HATIPSDKEHUS, JIEKTPUYECKOT0 COIIPOTUBIIEHMS, PaGOTHI U
MOII[HOCTH 3JIEKTPUIECKOI0 TOKA;

* TPEACTaBIATH Pe3yNIbTaThl H3MEPEHUH C IOMOIIBIO Ta0HIL, TPahMKOB U BHISBIATE
Ha 9TOH OCHOBE SMITMPUYECKHE 3aBUCHMOCTH: TEMIIEPATYPhl OCTHIBAOIIErO TeNa OT
BPEMEHHU, CUJIbI TOKA OT HAIIPSDKEHHUSI HA YYacTKe LeIH, yIila OTpaKeHUs OT yriia
Ma/ieHus CBeTa, yrila IPeIOMIICHHs! OT yIiia MaJileH|s] CBeTa;

*  BBIPAXaTb PE3yJbTAThl H3MEPEHHMH M PACUETOB B eAMHUIIAX MeXTyHapoaHOM!
CHCTEMBI;

* IPUBOAUTH NPHUMEPEI NPAKTHYECKOT0 MCIIOIB30BaHUs (DH3NYECKUX 3HAHUN O
MEXaHHYECKUX, TETUIOBBIX, 3JIEKTPOMAarHUTHBIX ¥ KBAHTOBBIX SIBIICHUSIX;

* peuiars 3a/layy Ha IPUMEHEHNE U3YYeHHBIX (PU3NIECKUX 3aKOHOB;

*  OCYUIECTBIISATH CAMOCTOSTEIILHBIN IIOUCK UH(OPMAIIMK €CTECTBEHHOHAYUYHOIO
COACPIKAHUS C MCITOJIE30BAHUEM PA3IMYHBIX UCTOYHUKOB (yueOHBIX TEKCTOB,
CIIPaBOYHBIX U HAYYHO-ITOMYJISIPHBIX U3JaHUN, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Hurepnera), ee 06paboTky 1 npejcraBieHue B pasHbix GopMax (CIOBECHO, ¢ TOMOIIBIO
rpaMKOB, MATEMATUYECKIX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

*  HCIOJIB30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHHUS B IPAKTHYECKOH e TEIbHOCTH U
[IOBCEIHEBHOM )KU3HH:

* Juis obecrieueHust 6€30IaCHOCTH B IPOLIECCE UCIIONBb30BaHMs TPAHCIIOPTHEIX
CPEJICTB, 37IEKTPOOBITOBBIX IPUOOPOB, IEKTPOHHON TEXHUKH;

*  KOHTPOJIS 33 HCIIPABHOCTBIO AJIEKTPONPOBOAKHU, BOJOIPOBOIA, CAHTEXHUKH H
ra3oBbIX IPUOOPOB B KBAPTHPE;

YYEBHO-METOJAUYECKUN KOMILIEKC

7. Yuebnuk  «®uszuka. 8  wmacey. [leppimkun A.B.  Yuebuuk  mid
00meo6pa3oBaTeNbHBIX YUPEKICHHH. S-¢ u3nanue - M.: Jlpoda, 2017.

8. XannanoBa T.A. ®wusuka.§ wi.: pabouast terpans K yuebuuxky A.B. Ilepsiuxuna/
T.A. Xannanosa, H.K. Xannanos. — M. Jlpoda, 2017.

9. Mapou A.E. ®usuka.8 xi.: augakrudeckue marepransl/ A.E. Mapown, E.A. Mapon. —
M. dpoda, 2017.

10. @unonosuy H.B. ®usuka. 8 k1. : Terpans s 1abopaTopHEIX paboT K y4eOHHKY
A.B. Ileppriukuna/ H.B. ®unonosuy, A.I'. Bockausa. — M.: Ipoda, 2018

11. Ilypeimesa H.C. ®usuka. 8 kmn. IlpoBepounsie u KouTposbHbie padorsl/ H.C.
[lypeiuesa, O.B. Jlebenena, H.E. Baxesckas. — M.: JIpoda, 2014

12. C6opuuk 3anad no ¢usuke 7-9 k. A.B. Iepsimxun; coct. I'.A. Jlonnosa.-M.: Uzx.
«9K3AMEH» 2017
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IHHOACHUTEJBHAS 3ATINCKA

Pabouas nporpamma 1o ¢usuke mis 9 kiacca OCHOBHOM LIKOJIBI COCTaBJI€HA HA OCHOBE
DyHJIaMEHTaBHOrO  siipa  cojiepxkanusi obuiero obpasoBanus u TpeGoBanmit K
pe3yJabTaTaM OCHOBHOro o00mero o6pa3oBaHUs, IPEICTABICHHBIX B (enepalbHOM
rocyIapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOI'O O0IIEro 06pa3oBaHus;

1. ®enepanbHOro rocyIapCTBEHHOr0 OOpa30BaTENBHOTO CTaHAAPTa OCHOBHOTO
obmero obpasoBanus (OPI'OC OOO), yTBepHKAEHHOrO IPUKA30M MUHKMCTEPCTBA
obpazoBanust U Hayku PD ot 17.12.2010 r. Ne 1897;

2.  TpeGosanuii Kk pesynpTaTaM oOOy4YeHHs, MpPEACTABIEHHBIX B (eaepalbHOM
rOCYyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHJapTe o0mero o0pa3oBaHUs BTOPOrO
HIOKOJICHMSI.

3.  3akona PO «Ob obpazoBanumn»;

4. CanlluH, 2.4.2.2821-10 «CaHuTapHO-3MTHAEMHOIOTHYECKHE TpeOOBaHMsA K
YCIIOBHSM M OpraHuMsalud oOydeHHs B 0O0IIe00pa3’oBaTENbHBIX  YUPEKIECHHIX»
(yTBEpXKIEHHBIE IIOCTAHOBJIEHMEM [JIaBHOIO TIOCYIApCTBEHHOIO CAHUTAPHOIO Bpaya
Poccuiickoit @enepaunu 29.12.2010 r. Ne189);

5.  ITlpuMepHBIX ©IporpaMM OCHOBHOIrO 00Imero o0Opa3oBaHHs 110 y4eOHBIM
npeameraM.— M.: TIpocsenenue, 2010. (CranaapThl BTOPOro MOKOJIEHHUS );

6.  Ilporpammel ocHOBHOro obiero obpaszosanus. Pusuka. 7 — 9 Kaccel. ABTOPBI:
A.B. Ilepoimikun, M.B. ®unonosuy, E.M. I'yrHuk.— M.: Beprukains,2012.

7.  Pabouei nporpammsl o ¢usuke. 9 xnacc. CocraBurens T. H. Cepruenxo. — M.:
BAKO, 2017

8. ABTOpCKO¥ mporpaMmbl «Pusuka. 7-9 knaccel» nox pemakiueit A.B.Ilepbimku,

H.B.®unonosudy, EM.I'yrhuk (Pusuka. 7-9 xiaccel: paboume nporpammsl / COCT.
E.H.TuxonoBa. - 5-e usza. nepepa6. - M.: JIpoda, 2015.

Pabouas IIporpaMmMa OpPHUCHTHPOBaHa Ha HMCIIOJIB30BaHUE y‘IeGHO-MeTO,IlI/I'-ieCKOFO
KOMIIJIEKTAa:

1. YueOnuk  «®usuka. 9  kmace». Ileppimkur  A.B.  Yuebuuk s
061meobpa3zoBaTeNbHBIX YIPEXKICHNUI. 5-¢ uznanue - M.: [lpoda, 2018.

2 I'yrauk E.M. ®usuka.9 ki.: pabouas terpanp k yueOHuKY A.B. IlepblmkuHa,
E.M. I'ytaux/ E.M. I'yrauk, U. I'. Biacosa. — M. [Ipoda, 2016.

3.  Mapon AE. ®uszuka 9 xin.: numakruueckue marepuansl/ A.E. Mapon, E.A.
Mapon. — M. Jlpoga, 2017.

4. Ouyonosuy H.B. @uszuka. 9 ki1 : TeTpaapb st 1a00paToOpHBIX paboT K yueOHUKY
A.B. Ileperiukuna/ H.B. ®unonosuy, A.I'. Bockausia. — M.: JIpoda, 2018

5.  I'pomuesa O.M. KontponbHbie U camocTosiTenbHbIe paboThl 10 Qu3uKe. 9 Kiace: K

yuebnuky A.B. Ileppimkuna . E.M. I'yrauk «®usuka 9 kmacen— M.: HM3parenscTsBo
«Dx3amen», 2016

6. CoOopnuk 3aza4 no ¢usuxe 7-9 i A.B. Ilepeimkun; coct. I'.A. JloHmosa.-M.:
HN3narenscTBO «IK3ameny, 2017



OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA

DusuKa KaK Hayka 0 Haubosee OOLIMX 3aKOHAX HPHUPOJIbI, BHICTYIAsk B KA4eCTBE
y4e0HOro mpeamera B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKIAJ B CUCTEMY 3HAaHWHA 00
OKpyxatoiieM mupe. OHa pacKpbIBa€T pPONb HAYKH B 3KOHOMHYECKOM M KYJIBTYpPHOM
pasButud  oOliecTBa, CrocoOCTByeT (OPMUPOBAHUIO COBPEMEHHOTO HAY4YHOIO
MUPOBO33PEHMSI.

IIxonpHbIA Kype (usuku [ cucTeMooOpasyroluii Uisi eCTECTBEHHOHAYYHBIX YUeOGHBIX
MPeIMETOB, TIOCKOJIBKY (U3MYECKHe 3aKOHBI JIeKAT B OCHOBE COJEpXKAHHS KYpCOB
XHMMUH, OMOJIOTHH, reorpad i i aCTPOHOMUMU.

®usuka [ Hayka, u3ydaronias HaubGosee oOLIMe 3aKOHOMEPHOCTH SIBICHUM MPUPOJIBI,
CBOMCTBA U CTPOECHHE MATEPUH, 3aKOHBI ee ABHKeHUs. OCHOBHBIE MTOHATHS (PU3UKH U ee
3aKOHBI UCIIOJIB3YIOTCs BO BCEX ECTECTBEHHBIX HayKax.

Du3uka u3y4aeT KOIUIeCTBEHHbIe 3aKOHOMEPHOCTH MPUPOIHBIX SIBJIEHUI U OTHOCUTCS K
TOYHBIM HayKaMm. Bmecre ¢ TeM rymMaHUTapHBIA MOTEHIHAN (U3UKH B (HOPMUPOBAHUM
o0w1ei KapTUHBI MUpa M BIMSHUU HA KAYECTBO YKU3HH 4€JI0BEYECTBA OYEHb BBICOK.
®uszuka [J sKclepUMeHTalbHAasl HayKa, M3ydYarollash IPUPOJIHBIE SBJIEHUS OIBITHHIM
nyteMm. Ilocrpoenvem Teoperuueckux Mopeneidl GusMka gaer oOBICHEHUE
HaOJoJaeMbIX sIBIeHHH, GopMynupyeT (U3UYECKHE 3aKOHBI, NPEACKA3BIBAET HOBEIE
SBJICHUS, CO3IaeT OCHOBY JUIS TIPUMEHEHMs OTKPBITHIX 3aKOHOB MPUPOALI B
9eJIOBeYECKOM MpakTuke. DU3MYecKHe 3aKOHBI JIEKAT B OCHOBE XUMHUYECKHUX,
0MONOrMYecKHX, ACTPOHOMMYECKHX SBJIEHHMM. B CcHlly OTMeYeHHBIX OcoGeHHOCTEH
(GH3MKH ee MOXKHO CYHTATh OCHOBOM BCEX €CTECTBEHHBIX HaYK.

B coBpemMeHHOM MHpe poib (HM3MKHA HENpPephIBHO BO3PACTAET, TaK Kak OHa SBISETCS
OCHOBOM Hay4YyHO-TEXHMYECKOro mporpecca. Kcmnonb3oBanue 3HaHHMH 10 (uU3MKe
HEOOXOAMMO Ka)KIOMY Ul PELIeHHs MPaKTHYECKUX 3aJa4 B IIOBCEJHEBHOW >KU3HH.
YCTpOHCTBO M NPHHIMII AEUCTBHUS OOJIBIIMHCTBA TPHMEHSEMBIX B OBITY M TEXHHKE
NpubOPOB U MEXAHU3MOB BIIOJIHE MOTYT CTaTh XOPOIUEH WIUIFOCTpALUMel K M3y4aeMbIM
BOIIPOCaM.

['ymanuTapHoe 3HavyeHue (U3MKHA KaK COCTaBHOM YacTd o00mero oOpa3oBaHms
COCTOMT B TOM, YTO OHa BOOPYXKaeT IIKOJbHMKA HAYYHBIM METOJOM IIO3HAHMS,
IIO3BOJIAIOLIUM I10JTy4aTh OOBEKTUBHBIE 3HAHUSI 00 OKPY’KaIOIIeM MHUpE.

3HaHWe (U3MYECKUX 3aKOHOB HEOOXOHNMMO [JIsi W3Y4YeHHS XUMHUHM, OHOJIOTHUH,
(busmyeckoi reorpaduu, TexHoaoruu, OBXK.

Ilpu cocraBneHuM pAaHHOM paboueil mporpamMmel Y4TEHBl PEKOMEHIalNH
MunucrepctBa 00pazoBaHHs 00 YCHIEHMHM TPAKTUYECKUM, OKCIIEPUMEHTAIBHON
HaIIPaBJIEHHOCTH IIpENnoiaBaHus (PU3MKHU U BKIIIOYEHA BHEYPOUYHAs JI€ITEIbHOCTb.

®u3rka B OCHOBHOM ILIKOJIE M3y4aeTcsl HA YPOBHE PACCMOTPEHHMSI SBJICHHM IPUPOJIEI,
3HaKOMCTBA C OCHOBHBIMHU 3aKOHaMU (DU3UKU U TIPUMEHEHHEM STHX 3aKOHOB B TEXHHMKE U
ITOBCEIHEBHOM KU3HMU.

ey n3ydeHus GU3MKU B OCHOBHOM IIKOJIE CJIEAYIOLIHE:
* YCBOGHME YYAIIMMHCS CMBIC/IAa OCHOBHBIX HAyYHBIX MOHSATHHW U 3aKOHOB (H3HKH,
B3aMMOCBSI3U MEX/1y HUMHU;

* (DOPMHUPOBAHHUE CUCTEMBl HAYYHBIX 3HAHUH O IPHU one, ee HOaMCHTAJIbHBIX 3aKOHax
2



IUIsl IOCTPOEHUS NIPEJICTABICHUs O (PU3UIECKOM KapTHHE MUPa;

* CHCTEMaTH3alUs 3HAaHWM O MHOrooOpasuu OOBEKTOB M SBICHHUN NPHPOABI, O
3aKOHOMEPHOCTSIX IIPOLIECCOB U O 3aKoHaX (GU3MKH JJIsi OCO3HAHUS BO3MOXKHOCTH
PasyMHOIO UCIIOJIb30BAHMS JOCTHKEHHMI HAyKH B JallbHEHIIEM pa3BUTUU LIMBUIN3ALNHY;
* (QopmupoBaHHe YOEKIEHHOCTH B II03HABa€MOCTH OKPYXKAIOLIEro Mupa H
JIOCTOBEPHOCTH HAayYHBIX METOJIOB €r0 U3y4EHHS;

* OpraHu3alKs 3KOJOTMYECKOr0 MBILIUICHUS ¥ LIEeHHOCTHOTO OTHOLIEHHS K IIPUPOJIE;

* pa3sBUTHE IIO3HABATENIBHBIX WHTEPECOB M TBOPYECKHUX CIIOCOOHOCTEW ydalimxcs, a
TaK)XKe UHTepeca K PacIlUpPeHHIO U yIiIyOeHuIo GU3NYeCKUX 3HAHUM.

JlocTkeHne 3THX 1eneil o0ecreunBaeTcs pelleHreM CIEAYIOMUX 3a0a4:

* 3HAaKOMCTBO Y4YalllUXCsi C METOJOM HAay4yHOIr'0 IMO3HAHUS U METOAAMU HCCIEeHOBAHUS
O00BEKTOB U SIBJICHUM MIPUPOIBI;

* IpHOOpETEeHNE yJaIMMHCS 3HAaHUH O MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPOMAarHUTHBIX U
KBAHTOBBIX SIBICHUAX, PU3HUYECKUX BeTMYMHAX, XapaKTePU3YIOIIUX 3TH SBICHHUS;

* (OpMHpOBAHUE y yYalIUXCsl yMEHHH HaOIIOAaTh MPUPOIHBIC SIBICHUS M BBITOJIHSITH
ONBITBI, JlabopaTOpHble  pabOTBl M  JKCHEPUMEHTAJIbHbIE  HMCCIICOBaHHUS C
UCII0JIb30BaHUEM U3MEPUTENBbHBIX IPUOOPOB;

* OBJIaJICHUE y4YalIUMUCS TAKUMU OOILIEHAYyYHBIMH OHATUSIMH, KaK IPUPOJHOE SIBJICHHE,
SMIIMPHYECKH YCTAHOBJIEHHBIA (akT, npodiiema, TUIIOTe3a, TEOPETUYECKHdA BBIBOJ,
pe3yibTaT 3KCIEPUMEHTAIIbHOM IIPOBEPKU;

* NIOHMMAHUE YYalIUMMCS OTIMYMMA HAay4dHBIX JAHHBIX OT HENPOBEPEHHON MH(pOpPMALUH,
LIEHHOCTH HAyK{ JUIS YJIOBIIETBOPEHHUsI OBITOBBIX, MPOMU3BOACTBEHHBIX MU KYJIBTYPHBIX
noTpedHOCTe! YeloBeKa.

INNVIAHUPYEMBIE PE3YJIbTATBI U3YUEHUS YYEBHOI'O IIPEJIMETA

B pe3syibraTe OCBOEHUS MPEIMETHOIO COACPIKaHUS NpeiaraeMoro Kypca Gusuku y
y4Jamuxcs IpearnosaraeTcss (OpMHpPOBAHWE YHUBEPCABHBIX YYEOHBIX JeHCTBHIA
(mo3HaBaTeNbHBIX, PErYJISATUBHBIX, KOMMYHUKATHBHBIX) TIO3BOJISIOIMIMX JIOCTUTaTh
MPEeIMETHBIX, METAIIPEMETHBIX U JIMYHOCTHBIX PE3yJIbTATOB.

JIMYHOCTHBIE Pe3yIbTAThI:

COPMHPOBAHHOCTH  ITO3HABATENBHBIX MHTEPECOB HA OCHOBE  PA3BUTHS
UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN yUaluxcs;

yOXIEHHOCTh B BOBMOYKHOCTH TTO3HAHUS MIPUPOIBI, B HEOOXOIUMOCTH Pa3yMHOTO
HCIIONB30BaHUs JIOCTHIKEHUH HAYKM W TEXHOJIOTMH Ui JajbHEeWIIero pa3BHTHUS
4eJ0BEYEeCKOro o0lIecTBa, yBa)XE€HHWE K TBOPLIAM HAyKM M TEXHHUKH, OTHOILUCHHE K
(GHU3UKe KaK 3JeMEeHTY O0IIeueIoBeYeCcKOl KyIbTYPHI;

CaMOCTOSITEJIbHOCTH B IPUOOPETEHNH HOBBIX 3HAHUM U NIPAKTHYECKUX YMEHUN;

rOTOBHOCTb K BBIOOPY JKH3HEHHOTO IIyTH B COOTBETCTBUU C COOCTBEHHBIMH
HUHTEpecaMH U BO3MOXKHOCTIMH;

MOTUBAIMsI 00pa30BaTeIbHON JAEATENbHOCTH LIKOJFHUKOB Ha OCHOBE JIMYHOCTHO-
OPHEHTHUPOBAHHOT'O MOIX0/1a;

(GopMupoBaHHE IIEHHOCTHBIX OTHOINEHWH Jpyr K Jpyry, YYHTEII0, aBTOpam
OTKPBITHI U H300peTeHUd, pe3ybTaraM 00yYeHHS.
MeTtanpeameTHble pe3yJibTaThi:



OBJIaJICHHE HAaBBIKAMU CaMOCTOSITEIBHOIO MPUOOpETEeHUS HOBBIX 3HAHHMH,
OpraHu3alMd  y4eOHOM  [eATeNbHOCTH, IIOCTAHOBKM  IleJiel,  IUIAaHUPOBAHHS,
CaMOKOHTPOJISI M OLEHKHM pe3yJIbTaTOB CBOEW [IesATeNIbHOCTH, YMEHHUSMH IPEIBUIETh
BO3MOJKHBIE Pe3yJIbTaThl CBOMX JIE€WCTBUI;

[IOHUMAHUE pA3JIMYUN MEXAYy HCXOAHBIMH (aKTaMd M THUIOTE3aMH IS WX
OOBSCHEHHUS, TEOPETUYECKUMU MOJENSIMU M pealbHbIMH OOBEKTaMH, OBJIAJICHUE
YHMBEpPCAIbHBIMU y4eOHBIMU JEMCTBHSMH Ha MpUMepax THIOTe3 i OOBICHEHMS
U3BECTHBIX (PAKTOB M OKCIIEPUMEHTAIbHONH IMPOBEPKM BBIABUIAEMBIX THIIOTE3,
pa3paboTKH TEOPEeTUUECKIX MOJIeel MPOLEeCCOB UK SIBJIEHHIA,

dbopMHpoBaHUEe YMEHHMH BOCHpPHHHMATh, IiepepadaThiBaTh H  NPEAbIBIATH
UH(QOPMaLMIO B CIIOBECHOW, OOpa3sHOW, CHUMBOJHMYECKOH (opmax, aHAIU3UPOBaTh U
nepepalbarelBaTh MOJNYYCHHYIO HH(MOPMALIMIO B COOTBETCTBUM C ITOCTABIEHHBIMU
3a/jayaMy, BBIIEJSATH OCHOBHOE COJIep)KaHHe MPOYUTAHHOIO TEKCTAa, HAXOJUTh B HEM
OTBETHI HA [IOCTABIIEHHBIE BOIPOCH! U U3JIararh ero;

npuoOpeTeHre OmbITa CaMOCTOSITEIBHOTO IIOMCKa, aHaimu3a U oTbhopa
MH(pOpMaIUMKU C MCIOJIb30BAHUEM Pa3IMYHBIX MCTOYHUKOB M HOBBIX MH(MOPMALMOHHBIX
TEXHOJIOTUH JJIsl pellieHUs] I03HABaTeNIbHEIX 3a/1a4;

pa3BUTHE MOHOJIOTMYECKOM W JMajJOrM4ecko pedd, YMEHUs BBIPaXKaThb CBOH
MBICJIM U CIIOCOOHOCTH BBICIYIIMBAaTh COOECEIHUKA, IMOHUMATH €ro TOYKY 3pEeHHS,
[IPA3HABATh IIPABO APYIroro 4ejioBeKa Ha HHOE MHCHHE,

OCBOEHHE IIPUEMOB [JEHCTBUNM B HECTaHJAPTHBIX CUTyalusiX, OBJaJICHUE
SBPUCTUYECKUMHU METOJIaMH PELIeHUsI podiiem;

(¢opMUpOBaHMEe yMEHUN paboTarb B TIpyNne ¢ BBIIOJHEHUEM Ppa3IM9HbIX
COLMAIBHBIX POJIeH, NPEJCTaBISITh U OTCTAMBATH CBOM B3IVISJbl M yOEXKICHUs, BECTH
JTHUCKYCCHIO.

IIpeameTHbIe pe3y/ibTaThI:

[IOHUMaHUE M CIIOCOOHOCTH ONMUCHIBATH U OOBSACHATH (UIMYECKUE SBICHUS:
IOCTyTaTebHOe JBMW)XEHHE, CMEHa JIHS U HOYM Ha 3emiie, CBOOOAHOE MaJieHue Tel,
HEBECOMOCTb, IBUKEHHE 10 OKPY)KHOCTH C IMOCTOSHHON 10 MOJIYJIFO CKOPOCTBIO;

3HaHWE M CIIOCOOHOCTH JaBaTh OIPEICIICHUS/ONUCAHUA (U3NYECKUX TOHITHM:
OTHOCUTEJIBHOCTD JIBH)KEHMS, N€OLICHTPUYECKass U TeJHOLIEHTPUYECKas CUCTEMbl MHpa;
peakTHBHOE ABWXKEeHHE; (PU3UUYECKUX MOJeeld: MaTepuaibHasi TOYKa, CUCTeMa OTCYeTa;
(GU3MYECKUX BEJIMYMH: IIepeMelIeHHe, CKOPOCTh PaBHOMEPHOrO IIPSIMOJIUHEHHOIO
JBYOKEHHSI, MTHOBEHHAs! CKOPOCTh ¥ YCKOPEHHUE IIPU PaBHOYCKOPEHHOM MPSMOJIHHEHHOM
JBHXKEHHUH, CKOPOCTh U LIEHTPOCTPEMUTEIbHOE YCKOPEHHE IIPU PAaBHOMEPHOM JIBUKEHUH
TeNa Mo OKPYKHOCTH, UMITYJIBC;

[IOHUMaHWe CMBICIIA OCHOBHBIX (PU3MYECKUX 3aKOHOB: 3aKOHbI HBIOTOHA, 3aKOH
BCEMHMPHOIO TSATOTEHHSI, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXPAaHEHUS DHEPrUd U
YMEHUE IPUMEHSATh UX Ha IPaKTHKe;

yMEHHE NPUBOJUTH IIPHUMEPHl TEXHUYECKUX YCTPOMCTB M JKUBBIX OpraHM3MOB, B
OCHOBE IIEPEMEILECHHs] KOTOPBIX JIEKUT NPHHLMII PEaKTUBHOIO [BM)KCHHUS; 3HAHHUE U
yMEeHUE OOBSICHATh YCTPOUCTBO U JIEHCTBUE KOCMUYECKHX paKeT-HOCUTeIeH;

YMEHUE U3MEpPATh: MTHOBEHHYIO CKOPOCTh U YCKOPEHME IpU PABHOYCKOPEHHOM
NPSMOJIMHEHOM JIBMDKEHUH, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE IIPU PaBHOMEPHOM
JBUYKEHUH TI0 OKPY)KHOCTH;



NIOHUMaHHe U CIOCOOHOCTh ONMCHIBATH W OOBACHATH (PU3MYECKUE SBIICHUS:
KoJIeOaHUs MaTeMaTH4eCKOro M TPYKWHHOTO MAasTHUKOB, PE30HaHC (B TOM YHUCIE
3BYKOBOH ), MEXaHUYECKHUE BOJIHBL, JJIMHA BOJIHbI, OTPAaXKEHHE 3BYKa, 3XO0;

3HAHWE U CIOCOOHOCTH JaBaTh OnpeneeHus (U3MUECKUX TOHATHI: CBOOOIHBIE
KoJjiebanus, KosebaTenbHas cucTeMa, MasiTHUK, 3aTyXalolue KojieGaHus, BEIHYKISHHbIe
KoJieOaHus, 3ByK M YCJIIOBHUSI €r0 PacHpOCTpaHeHUs; (PU3MUECKUX BEIUYUH: aMIUIATYA,
IepUOJ U YacToTa KojebaHuil, coOcTBeHHasi yacToTa KosueOaTrenbHOM CUCTEeMBI, BBICOTA,
I'POMKOCTbB 3ByKa, CKOPOCTb 3BYyKa; (U3UUECKUX MOJIeIei: MaTeMaTHUeCKHii MasTHHUK;

BJIaJIeHUE SKCIIEPUMEHTAILHBIMU METOIaMU UCCIIeI0OBAaHUsI 3aBUCUMOCTH Nepuoza
¥ 4aCTOTHI KojeOaHui MasTHUKA OT JUIMHEI €r0 HUTH;

NIOHUMaHWe U  CHOCOOHOCTh  ONMCHIBATH U OOBACHATH  (PU3MUECKHUE
SIBJICHUS/TIPOIIECCHI: DJIEKTPOMArHUTHAsI HHIYKLUs, CAMOMHIYKIHS, IPEIOMIIEHUE CBETa,
JUCIIEpCHsl CBeTa, IIOMVIOLICHHWE M MCIyCKaHWE CBeTa AaTOMaMH, BO3HUKHOBEHHE
JMHEeHYaThIX CIIEKTPOB UCITyCKaHHUs U NOTIIOLICHHS;

3HaHWEe U CIIOCOOHOCTH JaBaTh OINpPENENeHUS/ONUCAHUS (PUIUYECKUX MOHSITHUM:
MarHuTHOE TOojie, JUHUM MarHUTHONH WHAYKLUHH, OJHOPOAHOE U HEOAHOPOAHOE
MarHuTHOE  I[0JIe, MarHUTHBIM  IIOTOK, IIEPEMEHHBIM  DJJIEKTPUYECKHH  TOK,
3JIEKTPOMArHUTHOE I10JIe, 3JIeKTPOMArHUTHBIE BOJIHBI, AJIEKTPOMArHUTHbIE KOIeOaHuUs,
pamuocBs3b, BUAMMBIA  CBET; (DU3MYECKUX BEIMYMH: MarHUTHas  WHIYKIMS,
UHJIYKTUBHOCTh, IIEPHOJI, YacTOTa M AaMIUIUTyJa 3JIEKTPOMArHUTHBIX KoJjeOaHWi,
noKa3aTelly IPeOMIICHHUs] CBETa;

3HaHWe (QOPMYIHPOBOK, I[OHMMAaHWE CMBICIAa M YMEHHE I[PUMEHATh 3aKOH
npeoMIIeHUs cBeTa U mpaBuiio JIeHia, KBaHTOBBIX ITOCTYJIaTOB bopa;

3HaHWEe Ha3HAYeHMs, yCTPONUCTBA U NMPUHIUIA IeHCTBUS TEXHUYECKUX YCTPOWCTB:
3IIEKTPOMEXaHMYECKUN MHIyKIIMOHHBIM reHepaTop NepeMeHHOro ToKa, TpaHc(hopmarop,
K0J1e0aTeIbHBIA KOHTYP, IETEKTOp, CIIEKTPOCKOII, CIIeKTporpad;

IIOHMMaHUE M CIIOCOOHOCTH OIHUCHIBATH M OOBSCHATH (U3UYECKUE SBICHHUSA:
pPalioaKTUBHOCTD, HOHU3UPYIOIIHME U3ITyUeHHUS;

3HAHHE U CIIOCOOHOCTH IaBaTh OIpe/eNIeHHs/ONMUCaHUsT (QU3UUECKUX IOHATHHA:
pailiOaKTUBHOCTh, alb(a-, Oera- M ramMma-dacTULbl, (PU3MUYECKHUX MOJEJEH: MOIENH
crpoeHusi atoMoB, mnpemiiokeHHsie JI. Tomconom m 3. Pesepdopmom; npoTOHHO-
HEHTpPOHHAs MOJIeIb aTOMHOTIO sIJIpa, MOEIb IIpoliecca AeeHus pa aToMa ypaHa;

(GU3NYEeCKUX BEJIMYMH: IMOIJIOUICHHAs 032 W3Iy4eHHs, KO3(P(HULIMUEHT KavyecTsa,
9KBUBAJICHTHAs 71032, [IEPUOJ [TOIypacrnania;

yMeHHEe TPUBOAWTHL TPUMEPhl M OOBSICHATH YCTPOMCTBO W INPUHLHUI AECHCTBHS
TEXHUYECKHX YCTPOWCTB M YCTAaHOBOK: cuerTuMk [elirepa, kamepa Bunbcona,
IIy3bIPbKOBasl Kamepa, sICPHbIA peakTop Ha MEJIJIECHHBIX HEUTPOHAX;

YMEHHE W3MEPSATH: MOIIHOCTH JI03bI PaJMOAKTUBHOIO W3IydeHHs OBITOBBIM
JO3UMETPOM;

3HaHHe (OpPMYIHUPOBOK, IMOHUMAHWE CMBICIA W YMEHHE IIPUMEHATH: 3aKOH
COXpaHEHHs MAacCOBOIO YHMCJIa, 3aKOH COXpaHEeHWs 3apsfa, 3aKOH pPaJuOaKTHBHOIO
pacmnaja, MpaBujIO CMEIIeHHS;

BIIaJIeHUE DKCIIEPUMEHTAIBHBIMA METOIaMU HCCIEOBAHKS B IIPOLIECCE HU3yYEHHUs
3aBHCUMOCTH MOIIHOCTHU U3JIy4eHHsI POAYKTOB paclaja pagoHa OT BpEMEHH;

IIOHUMaHUE CYTH IKCIIEPUMEHTAIbHBIX METOOB MCCIIEAOBaHMS YaCTHUIL;



YMCHHE HCIIOJIB30BaTh ITOJyYEHHbIC 3HAHMS B IIOBCEJHEBHON >ku3HU (OBIT,
SKOJIOTHUS, OXpaHa OKpYKaloUlel cpeibl, TeXHUKa 0€30MacHOCTH | Jp. );

IpEeJICTABIIEHHE O COCTaBe, CTPOEHMH, IIPOUCXOXKIeHWH u Bo3pacre CosHeyHon
CHCTEMBI;

yMEHHE TPUMEHATh (QU3NYECKHE 3aKOHBI Ui OOBSCHEHHS [BHMXKEHHS IUIAHET
CoJTHeYHOU CHCTEMBI;

3HaTh, YTO CYIIECTBEHHBIMH IlapaMeTpaMH, OTJIUYAIOIIMMH 3Be34bl OT IUIAHET,
SIBJISIFOTCSI UX MAcChl ¥ MCTOYHHMKHM SHEPIUM (TEpPMOSIEpHbIE PEaKLMU B HEIpax 3Be3J U
paaroaKkTUBHBIE B HEJpax IJIaHET);

CpaBHUBATh (U3MYECKHE M OpOUTAIBHbIC MapaMeTphbl IUIAHET 3€MHOW TPYIIIBI ¢
COOTBETCTBYIOINMMHM I1apaMeTpaMy IJIJaHEeT-TUTaHTOB W HAaxOJWTh B HHX oOlmee u
pas3IuYHOE;

00BsicHATE cyTh 2 dekra X. Jlomnepa; GpopMyupoBaTh U OOBACHATH CYTh 3aKOHA
O. Xabbna, 3HaTh, YTO ITOT 3aKOH SBHICS OKCIIEPUMEHTAIBHBIM IOATBEPKACHHEM
MOJIeNId HecTaluoHapHOH BeenenHol, oTkpeiTolt A. A. @pugmanom;

YMEHHE [0JIb30BaTbCsl METOJaMH Hay4HOTO HCCIEIOBAHHS SIBICHWNA IPUPOJIBL:
IPOBOJAMTHL HaOJIOAEHHMsI, IIAHHPOBATh M BBHINONHATH SKCIEPUMEHTHI, 00padaThiBaTh
pe3ynbTaThl M3MEPEHWH, MPEeACTAaBISITh Pe3yNbTaThl M3MEPEHHH C MMOMOLIBIO TaOIMII,
rpauKoB U GopmyI1, 0OHAPYKUBATH 3aBUCHMOCTH MEXKIY
(Gu3nyeckuMU BeIMYMHAMM, OOBSICHATH pe3yibTaThl M JejaTh BBIBObI, OLEHMBATh
I'PaHMIIBI IOIPEIIHOCTEN Pe3yIbTaTOB U3MEPEHHH;

pa3BUTHE TEOPETHYECKOrO0 MBIIUIEHUST HAa OCHOBE (POPMHUPOBAHUS YMEHUM
yCTaHaBIMBaTh (PaKThl, pa3inyaTh MPUYUHBI U CIEICTBUS, MCIOJNB30BaTh (DU3MYECKHE
MOJIE/IM, BBIZIBUIaTh TIUIIOTE3bl, OTBICKMBaTH U (OPMYyJIHpPOBATH JOKA3aTEIHCTBA
BBIIBUHYTHIX THUIIOTE3.

BbinycKHHK HAYYHTCS:

* coOmojaTh NpaBuiia 0E30NIaCHOCTH W OXpaHbl TpyJa IpU paboTe ¢ y4yeOHBIM H
1a00paTOPHBIM 000PYI0OBAaHUEM;

* IIOHMMAaTh CMBICI OCHOBHBIX (DU3MUYECKUX TEPMHHOB: (U3HUECKOe Teo, (PU3nIEeCKoe
siBJIeHHe, (PU3MYEeCcKas BeIIMYMHA, eAUHHLBI U3MEPEHHUS;

* pacno3HaBaTh HpOOIEMbl, KOTOPHIE MOXKHO PEIIUTh IPH IMOMOIIM (PU3UIECKHX
METOJIOB; AHAJIU3UPOBAaTh  OTHENIbHbIE OTanbl MPOBEACHUS  HCCICNOBAaHWHA W
HMHTEPIPETUPOBATH Pe3yJIbTaThl HAOIIOIEHHH U OITBITOB;

* CTaBWUTH OMNBITEI 110 MCCIENOBAHUIO (PU3UYECKUX SBICHUM MU (PU3UIECKHX CBOWCTB
TeJl 0e3 KCIOJNB30BAaHUSA INPSMBIX HM3MEpEHU#; mnpd SToM  (HOPMYJIHPOBAThH
npobnemy/3afady y4eOHOro JKCIepUMEHTa; cOOMpaTh YCTAHOBKY M3 IPEIIOKEHHOrO
000pyIOBaHMs; IIPOBOIUTE OIBIT U (JOPMYJIHPOBATH BEIBOJIBI.

* IIOHMMATb POJIb AKCIIEPUMEHTA B MOJIyY€HUH HAyYHOU HHPOpMaLIUH;

* IPOBOJWTH IIpsMBIE HM3MEPEeHHs (PU3UYECKHUX BEIMYUH; IIPH 3TOM BBIOMpATH
ONTHMAJIBHBI CIIOCOO H3MEpeHUsT W HCIOJIb30BaTh ITPOCTEHIINE METOHBl OLEHKH
MOIPELIHOCTEN U3MEPEHUN.

* IPOBOJMUTHL MCCIEJOBAHHUE 3aBUCUMOCTEH (PU3MUECKHUX BEJIMYHH C HCITOJIE30BAHUEM
IPSIMBIX M3MEPEHMMH: IIPU 9TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH pe3y/IbTaThl
NIOJy4€HHOW 3aBHCHMOCTH (PU3UYECKHX BEIMYUH B BHUJAE TaOMUI M rpadHKoB, JeNaTh
BEIBO/IbI 10 PE3yJIbTaTaM UCCIICOBAHMS;

* IPOBOJUTH KOCBEHHBIE M3MEpPEHUs] (U3UUECKUX BEJIIMYUH: IPU BBIIOJHEHUU



U3MEpEeHHH CcoOMpaTh SKCINEPHMEHTATIBHYIO YCTaHOBKY, CIieAys IpeaIoKeHHOMH
UHCTPYKLMH, BBIYMCIIATh 3HAYEHHE BEIMYMHBl M AHAIM3UPOBATH IOJYYEHHBIE
pe3yJIbTaThl C yY€TOM 3a/laHHOM TOYHOCTH U3MEpPEeHHUN;
* AHAIM3HMPOBATH CHTYallMH IIPAKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa, y3HABaTh B HUX
NPOSIBIICHHE HM3YUYCHHBIX (M3MYECKUX SBICHUH WM 3aKOHOMEPHOCTEW ¥ MPUMEHSTH
UMEIOIIMECS 3HAHUS ISl UX OOBSICHEHMSI;
* IOHUMATh IPUHLMIBI JEHCTBUS MaUIMH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB,
YCIIOBHs UX 0€30MacHOr0 UCIOJIb30BAHMUS B IIOBCENHEBHOMN JKU3HHU,
*  HCIOJIB30BATH [IPYU BEHINOTHEHUH y4eOHBIX 3a1a4 HAYyYHO-TIONYJISIPHYIO JIATEPATYPY O
(usryecKuX SBJICHUSX, CIIPABOYHbIE MaTepualbl, pecypchl MHTEpHeT.
BeInycKHHK MOJY4YHT BO3MOKHOCTD HAYYHTHCS:
* 0CO3HABAMb YEHHOCMb HAYYHBIX UCCNE008AHUN, pONbL QUIUKU 6 PACUIUPEeHUU
npedcmasnenuli 006 OKpYHCcaroyem Mupe u ee 6K1a0 8 YIyuuleHue Kauecmea HCusHu;
*  UCNONB306AMb NPUEMbL NOCMPOCHUSA PUIULECKUX MOOenel, NOUCKA U (POPMYIUPOBKU
00Ka3amensCme BblOBUHYMbIX 2UNOME3 U MEOPEeMmU4ecKux 6vl60008 HA OCHOBE
IMAUPULECKU YCMAHOBNIEHHBIX (DAKMOS;
*  CpasHueamv MOYHOCHMb UBMEPEHUA (UIUYECKUX BeNUYUH NO BEeIUYUHE UX
OMHOCUMENLHOU NOZPEULHOCINU NPU NPOBEOCHUU NPIMbBIX USMEPEHULL
*  CaMOCMOsMeENbHO NPOBOOUMb KOCEEHHbIE USMEPEHUS U UCCIe008AHUSL PUBUYECKUX
BENUYUH C UCNONL306AHUEM DATUYHBIX CNOCOO08 UBMEPEeHUs (UIUYECKUX BeNUYUH,
6b10Upamy  cpedcmea UMEpeHus ¢ YYemom HeobXOOUMOl MOYHOCMU UIMEpeHUl,
obocHosbieamb 66I00pP CcNOCOba UMepeHus, AadeKeamHo20 NOCMABNEHHOU 3a0aye,
npoeoouUns 0YeHK)y 00CMOBEPHOCMU NOJVUEHHbIX Pe3yIbmamos;
*  8OCHpUHUMAMb UHGOPMAYUIO PUBUYECKO20 COOEPIUCAHUS 8 HAYYHO-NONYIAPHOU
aumepamype U cpeocmeax MAccoeoll  UHGOPpMAyuu, KPUMUYECKU  OYEHUBAMb
NONYYEHHYIO UHGOPMAYUIO, AHANUZUPYSL ee COOepIicanue U OaHHble 06 UCMOYHUKE
unghopmayuu,
* cozdaéamb CcoOCMEEHHbIE NUCLMEHHLIE U YCMHble COOOWeHUs O uauyecKux
ABNEHUAX HA  OCHOBE  HECKONbKUX  UCMOYHUKOG UHGOPMAYUU, CONPOBONCOAMb
BLICMYN/ICHUE NPE3EHMAaYUell, YHUmuléas 0cObeHHOCMU ayOUMOPUYU CEEPCHIHUKOS.

Bonee neranbHO muIaHMpyeMmble  pesysibTaThl  OOy4YeHHs IIPEACTABIEHBl B
TEMaTHYECKOM IUIaHUPOBAHUHU.
Ilo3naBaTesibHbIE:
B IpelaraéMoM Kypce (GH3HKH H3ydaeMble OIpeleNieHWs M IpaBHia CTAHOBSTCS
OCHOBOW ()OPMHPOBAHMS YMEHHU BBIIENATh IIPU3HAKM M CBOMCTBA 0OBEKTOB. B
IpOLeCCe BBIYUCIEHUM, W3MEpeHUi, OOBSCHeHHH (U3MYECKUX SBJIEHHUM, ITOMCKa
pelieHus 3a71a4 y yYeHHUKOB (DOPMUPYIOTCS U Pa3BUBAIOTCS OCHOBHBIE MBICIUTENLHEIE
ornepanuu (aHanu3a, CHHTe3a, KJIaCCU(UKAIUK, CPAaBHEHMS, QHAIOIMH U T.I.), YMEHHUS
pasnu4aTh pa3sHOOOpasHble SBIEHUS, OOOCHOBBIBATH ITAIBI peIlieHHs Y4eOHOM 3a1aun,
MPOU3BOMTh aHAIKM3 M NMpeoOpa3oBaHue HH(GOPMAIHH, UCIIONB3Ys IPH PEIICHUH CaMBbIX
pasHbIX GU3MYECKUX 33714 NMPOCTeHIre peIMeTHbIe, 3HaKOBbIE, rpa@UuIecKue MOIEIH,
TaOJIUIIB], AUArpaMMbl, CTPOSI U IPeoOpa30BbIBasi MX B COOTBETCTBHU C COIEPIKAHUEM
3amanus). Pemas 3amaum, paccMatpuBaeMble B JaHHOM Kypce, MOXXHO BBICTPOHUTH
WHIWBUyalbHbIE IIyTH paboThl ¢ GU3UYECKUM COZAEpKAHUEM, TPeOYIONHe pa3TuIHOrO
YPOBHSI JIOTUYECKOTO MBIIILJICHUSI.



PeryasituBHbie:

¢Gu3ndeckoe coiep)kaHUe IO3BOJIET pa3BUBaTh M OTYy IpyNIly yMmeHuWid. B mpouecce
paboTel peOEHOK YUYUTCS CAMOCTOSTENBHO OIPEHeNsiTh LeJb CBOEH [esTeNbHOCTH,
IUIAHUPOBaTh €€, CaMOCTOATENBHO JABUIaThCsl MO 3aJaHHOMY IUIaHy, OLICHMBATh H
KOPPEKTUPOBATH MOIYYEHHbINH pe3ysbTar.

KomMmyHunkaTuBHBIE:

B IIpolecce M3y4YeHHs (PU3UKKU OCYLIECTBIISIETCS 3HAKOMCTBO C (PU3MYECKUM SI3BIKOM,
(GopMUpYIOTCS  peueBble yYMEHHs: JEeTH Yy4Yarcs BbICKAa3bIBaTh CYXKIEHHS C
HCIOJNB30BaHNeM (DU3UYECKUX TEPMHUHOB U TIOHATHH, (DOPMYIHPOBATH BOMPOCH H
OTBETHl B XOZ€ BBINOJHEHUs 3aJaHus, J10Ka3aTelbCTBa BEPHOCTHM MJIM HEBEPHOCTH
BBINOJIHEHHOT'O IeHCTBUS, 00OCHOBBIBAIOT JTAIbl PeLIeHUs yueOHOM! 3a1a4u.

PaGotast B cOOTBETCTBUM C UHCTPYKLMSIMH K 3aJlaHUsIM yueOHHKaA, JeTH ydaTcs paboTaTh
B I1apax. YMEHHE JOCTUTraTh pe3yJibTaTa, UCIOJNb3ysl O0IIMe MHTEIUICKTyallbHbIe YCUIIUs

U TPaKTHYECKHE JEHCTBHUs, SIBIIETCS BaXKHEMIIMM yMEHHEM Uil COBPEMEHHOI'O
YeJI0BeKa.

®OPMA OPTAHU3AIIMU OBPA30BATEJIBHOI'O NPOLUECCA:
OcHoBHass (opma opraHuzalmid 00pa30BaTENBHOIO IHpolecca — KIACCHO-ypOYHas
cuctema. OcoOEHHO Ba)XHOE 3HAYCHHE B IPENOAABaHMM (U3UKU MMEeT IIKOJIbHBINA
(U3UYECKH 3KCIIEPUMEHT, B KOTOPBIM BXOJST JEMOHCTPALMOHHBIA 3KCHEPUMEHT U
CaMOCTOsATENIbHBIE JIA0OpaTOpHbIE pPa0OTHI ydalUXCsl. OTH METOABI COOTBETCTBYIOT
0COOCHHOCTAM (PU3UYECKON HAYKH.
1. Cucrema ypoKoB yCIIOBHA, HO BCE )K€ BBIICIISIOTCS CIIeIyIOLUe BUBIL:
2. Ypok-nekuus. [Ipennonaraiorcss COBMECTHBIE YCUIIUS YUUTENSI U YUEHUKOB VIS
pereHus obuiel npoOIeMHOM o3HaBaTeNIbHOM 3a1aun. Ha TakoM ypoke UCHOb3yeTcs
JIEMOHCTPALlMOHHBIN MaTepual Ha KOMIIBIOTepe, pa3padOTaHHBIH yUUTEIEeM WU
y4E€HUKaMH, MyJIbTUMEIUIMHBIC IPOAYKTHIL.
3. KomOuHrpOoBaHHBIN YPOK IpeArosaraeT BoIIIoJHeHHe padoT U 3alaHuil pa3HOro BUJA.
4. Ypox—urpa. Ha ocHOBe UrpOBO# A€STENIbHOCTH yYallllecs: TO3HAIOT HOBOE,
3aKpEeIUIIIOT U3YyYeHHOEe, 0TpadaThIBAIOT pa3IMyHble yueOHbIe HaBBIKH.
4. Ypoxk peluenust 3a1a4. BeipaOaTeIBatoTCs y ydaliuxcs yMEHUs M HABBIKY PEIICHUS
3a]]a4 Ha ypOBHE 00513aTeIbHOM 1 BO3MOXKHOM IMOArOTOBKE.
5. Ypok-tect. TecTupoBaHue MPOBOAUTCS C LEIbIO JUArHOCTUKH IIPOOESIOB 3HAHUM,
KOHTPOJISL YPOBHSI OOyYE€HHOCTH y4alluXcsl, TPEHUPOBKU TEXHHUKE TECTHPOBaHHUs. TecTsl
Ipe/araloTcs Kak B IeYaTHOM, TaK U B KOMIIBIOTEpHOM BapuaHTe. [Ipuuem B
KOMIIBIOTEPHOM BapUaHTE BCerja ¢ OrpaHuYeHUEeM BpEMEHH.
6. Ypok - camocTosiTenbHas padorta. Ilpemiaraiorcst pasuble BUAbI CAMOCTOSATEIbHBIX
padoT.
7. Ypok - koHTponkHas padora. KOHTpolk 3HaHUM MO IPOUIEHHON TeMe.
TexHO0/10rHH, HCNOJIb3yeMble B 00y4eHHH:
1. wurpossie
2. pa3BUBAIOLIErO OOy4YeHUs,
3. o0y4eHHsI B COTPYIHUYECTBE,
4. npobnemHoro oOy4eHus,
5. pa3BUTHS UCCIIEAOBATEIILCKHX HABBIKOB,
6. HMH(OPMALMOHHO-KOMMYHUKAI[MOHHBIE,



7. 3popoBbecOeperaroime u T. 1.

Heo0Oxoaumbie cpeacTea o0yyeHust:

CJIOBO y4HTeJsl, yaeOHUKHU, yueOHbIe II0COOUs, XPeCTOMATHH, CIIPABOYHUKH | T.I1.;
pa3faroYHble U JUAAKTUYECKHUEe MaTepHallbl;

TeXHUYECKUe cpeficTBa 00ydeHus (yCTpoHCTBa U TOCOOUS K HUM);

¢pusuueckue npudoOpsI U T.1.

CpexnctBa 00y4ueHuUs: pa3MellaroTesl B KOIBHOM (GU3U4ecKkoM KaOuHere.

OcHoBHbIMH ¢opMaMH H BHAAMH KOHTpPOJIS 3HAHHUH, yMeHHH H HaBBIKOB
SIBJISIIOTCS: TEKYIIMA KOHTPOJIb B (DOpMeE yCTHOTO, (PPOHTAIBHOIO ONPOCa, KOHTPOJIBHBIX
paboT, (U3UYEeCKUX AUKTAHTOB, TECTOB, MPOBEPOYHBIX PabOT, 1abopaTOpHEIX pPabdoT;
HTOTOBBIM KOHTPOJIb — HTOTOBasi KOHTPOJIbHAs paboTa.

KoHTposb 3HaHMI, yMEHHUI, HABBIKOB POBOJUTCS B (POpME KOHTPOJIBHBIX paboT,
paccuuTaHHbIX Ha 40 MUHYT, BBITIOJIHEHUS TECTOB, PU3NYECKUX TUKTAHTOB,
CaMOCTOSITENBHBIX paboT Ha 15 — 20 MuHYT ¢ 1uddepeHIMPOBaHHBIM OLIEHUBAaHKUEM. ,
1a00paToOpHbIX pabOT, ONBITOB, IKCIEPUMEHTAJIBHBIX 3a/1a4.

Tekyuiuii KOHTPOJIb MPOBOJAUTCS C LIEJIBIO IPOBEPKHU YCBOSHHUS U3Y4aeMOro u
IIPOBEPSIEMOI0 [IPOrPAaMMHOI0 MaTepHraia; COoAep)KaHue OIPeAeIAIOTCs YUUTEIEM C
YUYETOM CTEIeHH CJIO’KHOCTU U3y4aeMoro MaTepuaa, a Takke 0COOEHHOCTE!
o0yJaroniMxcst Kjacca.

Wrorossie KOHTPOJIbHBIE PAOOTHI IPOBOJSATCS

- TIocIie u3y4yeHusi Haubosiee 3HaYUMbIX TEM IIPOIPaAMMBI,

- B KOHIIE y4eOHO! YeTBepTH.

Konmponvho — usmepumenvivie mamepuansl, HanpaeIeHHble HA UZYYEHUE YDOBHSL:

1. 3HaHKH OCHOB (PU3UKU (MOHOJIOTUYECKHH OTBET, SKCIPECC — OMPOC, (PPOHTAIBHBIN
OIPOC, TECTOBBIN OIPOC, HAITUCAHKE U 3alUTa COOOLICHHUS 10 3alaHHON TeMe,
00BSICHEHHE SKCIIEPUMEHTA, (PU3NUECKUI JUKTAHT)

2. npruoOpeTEeHHbBIX HABBIKOB CAMOCTOSITEIBHON U IIPAKTUYECKOM AeATEIHHOCTH
ydamuxcs (B X0JIe BBIITOJIHEHUS JIa0OpaTOPHBIX pabOT U pelieHus 3a1a9)

3. pa3BUTBIX CBOMCTB JINYHOCTHU: TBOPUYECKHUX CIIOCOOHOCTEH, MHTEPECa K N3y4YECHHUIO
(bU3KKH, CAMOCTOSITEIbHOCTH, KOMMYHHUKATUBHOCTH, KPUTUIHOCTH, PE(IIEKCUN.

CUCTEMA OLHEHKHU JOCTUXEHMUS INIAHUPYEMBIX PE3YJIbTATOB
OCBOEHMUSI OBYYAIOIIUMUCS KYPCA ®U3UKHU OCHOBHOI'O
OBILIEI'O OBPA30OBAHU

KoHTpoJIb 1 OIleHKa Pe3yJIbTaTOB SBJISETCS BECbMa CYIIeCTBEHHON COCTaBIISIONIEH
npoliiecca 00ydeHus 1 OJIHOM U3 BAXKHBIX 3a/1a4 MeJarorn4ecKoi IesiTeIbHOCTH YIUTENs.
DTOT KOMITOHEHT, Hapsily C APYTUMUA KOMIIOHEHTaMH y4e0HO-BOCIIUTATEILHOTO
nporiecca (coaepkaHue, MeTobl, (POpPMbI OpraHU3aLMH), JOJDKEH COOTBETCTBOBATh
COBPEMEHHBIM TPeOOBaHUSAM Pa3BUTHS OOIIECTBA, MEarornaeckoi ¥ MeTOAUYECKON
HayKaM, OCHOBHBIM IIPHOPHUTETAM M LEJSIM 00pa30BaHMsL.

Takas cucTeMa Io3BOJISIET YCTAHOBUTD MEPCOHAIBHYIO OTBETCTBEHHOCTD YUHUTEIS U
IIKOJIBI 32 Ka4ecTBO Ipouecca 00y4deHus. Cucrema KOHTPOIIS CTaBUT HE TOJIBKO LIETTh
IIPOBEPKH 3HAHW ¥ BHIPA0OTKY YMEHHUI U HaBBIKOB [10 KOHKPETHOM TeME, a OIpeaelisieT



Gosee BOXKHYIO COIMATBHYIO 3aa4y: Pa3BUTh Y 00y4alOMUXCsl YMEHHiT IPOBEPSTH 1
KOHTPOJIIUPOBATH Ce0sl, KPUTUYECKU OLICHUBATH CBOIO JAESATENBHOCTD, YCTAHABIMBATE
OLIMOKM ¥ HAXOAWUTh IIyTU UX YCTPAHEHHUS.

KonTpoib 1 oieHka B 0611e06pa3oBaTebHOM IIKOJIE KMEIOT HECKOIBKO (yHKIIHIA:
coLabHas, 00pasoBaTeNbHas, BOCIIUTATENbHAS, SMOLMOHAbHAS, HH)OPMAIMOHHAS H
(GYHKIHS yripaBieHHsI.

KoHTposb 3a pesynbTaTamu o0yueHHs OCYILIECTBISETCs Yepe3 UCIIONb30BaHMe
CIeIYIOLIMX BUIOB: BXOAHOU, TEKYIIINH, TEMATUUYECKHAM, HTOIOBBIM. I1pu sTom
HCIIOJIB3YIOTCS pa3jinuHble (POPMBI KOHTPOJIS: KOHTPOJIbHAs paboTa, CaMOCTOSTENbHAS
pabora, Tecr.

YauTenb OUSHUBAET 3HAHUS ¥ YMEHUs yUALIHXCS ¢ yUETOM WX HHIUBUIYAIBHBIX
OCOOEHHOCTEH.

1. Copepxanue u 06beM MaTepuana, MoIeKAIIEero MpoBepKe, ONpeieNsIeTcs
nporpammoi. Ilpu nposepke ycBoeHust Matepuaa Hy)KHO BBISBIIATS MOJHOTY,
IIPOYHOCTE YCBOCHHMS yYaLIUMKCS TEOPUHU M yMEHHUS IPUMEHSTh €€ Ha IPaKTHKE B
3HAKOMBIX ¥ HE3HAKOMBIX CUTYaIIHSIX.

2. OcHoBHBIMH (POPMaMU NIPOBEPKU 3HAHUM U YMEHUM ydaluXcsl 10 MAaTeMATHKe
SIBIIAFOTCS MMCbMEHHAsi KOHTPOJIbHAs paboTa M YCTHBIM OMpPOC.

[Ipu oneHKe MUCHMEHHBIX M YCTHBIX OTBETOB YYHTENb B IEPBYIO OYEPEIb YUUTHIBAET
NOKa3aHHbIE YYalllMMKUCS 3HaHUs U yMeHHs. OLeHKa 3aBUCUT TaKXKe OT HaJIU4Yus U
XapakTepa IorpelHOCTe , NOMYIEHHbIX YUal[UuMHUCS.

3. Cpenu norpemHocTe BoIAEISIOTCS OIIMOKY U HeI0YEeThI. [TorpemtHOCTh cYMTAETCS
OILIMOKOM, eC/Ii OHA CBUAETENECTBYET O TOM, YTO YYEHHUK HE OBJIaJe]] OCHOBHBIMU
3HaHUSAMH, YMEHUSIMHU, YKa3aHHBIMU B IIPOrpaMMe.

K Hemoveram OTHOCSTCS OTPEUIHOCTH, CBUIETENECTBYIONIME O HEIOCTATOYHO
MOJTHOM HJTH HEJOCTAaTOYHO IIPOYHOM YCBOCHHUM OCHOBHBIX 3HAHUI U YMEHH MK 00
OTCYTCTBHHU 3HAHUM, HE CUATAIOILMXCS B IPOrpaMMe OCHOBHBIMU. HeioueTamu Taxxke
CUHTAIOTCSA: TIOTPENIHOCTH, KOTOPhIE HE IIPUBEJH K UCKKEHHUIO CMBICIIA [TOJIyYEHHOI'O
YYCHUKOM 3a[aHusl I CII0C00a €ro BBIIOTHEHHs; HeaKKypaTHas 3aIiCh; HeOpeIKHOe
BBIITOJIHEHUE YepTexka.

['panuna Mexay ommMOKaMy U HeIoUeTaMH SBJISETCS B HEKOTOPOU CTENEHU
ycinoBHOM. [Ipu ogHUX 00CTOSITENBCTBAX JOMYIIEHHAs YIAMMHUCS TOTPEITHOCTD MOXKET
paccMaTpuBaThCs YYUTEIEM KakK OIIMOKa, B APYroe BpeMsl U IpU APYTHX
00CTOATENBCTBAX — KaK HEHOYeT.

4. 3ananus JJisl yCTHOTO M MECBMEHHOTO OIPOCa YYaIuXCsl COCTOST U3 TEOPETHUECKUX
BOIIPOCOB M 3a/1a4.

OtBeT Ha TeOpeTUIECKUH BOIPOC CUUTACTCS Oe3yYIIPEUHBIM, €CITH 110 CBOEMY
COJIEPIKAHMIO TTOJTHOCTBIO COOTBETCTBYET BOIIPOCY, COLAEPIKUT BCE HEOOXOUMBIE
TeopeTuYeckre (aKThl 1 0O0CHOBAHHBIE BHIBO/IBI, & €r0 M3II0KEHNE ¥ TMCEMEHHAs
3aIUCh MAaTEMaTUYECKH IPAMOTHBI U OTJIMYAIOTCS MTOCIEN0BATEIBHOCTHIO 1
aKKypaTHOCTBIO.

Pemenue 3a7a4u cuuTaeTcst 6e3ynpedHbIM, €CITU MPABUIIBHO BBIOPaH CIIoco0
peLIeHus, CaMO pellieHHe CONIPOBOKIAECTCS HEOOXOAUMBIMU OOBSICHEHHSIMU, BEPHO
BBITIOJIHEHBI HY)KHbIE BEIYUCIIEHHS U TIpeo0pa3oBaHus, OJTy4YeH BEpHBINA OTBET,
IIOCJIE/IOBATEIILHO U aKKYPaTHO 3allMCaHO pellieHHeE.



5. OneHka oTBeTa y4Jaluerocs Ipu YCTHOM U MHCEMEHHOM OIPOCEe IMPOBOJUTCS 110
NATHOAIBHOM CUCTEME, T. €. 3a OTBET BBICTABIIAETCS OJHA W3 OTMETOK: 1 (T10xo), 2
(HEyIOBIIETBOPHUTENBHO), 3 (YIOBIETBOPHTENBHO), 4 (XOpoI110), 5 (OTIUYHO).

6. Y4utelnb MOXKET IOBBICUTb OTMETKY 3a OPUTMHAJIbHBIM OTBET HA BOIPOC HIIH
OpPHTHHAJILHOE peLIeHHUEe 3a/1a49H, KOTOPbIE CBUAETEILCTBYIOT O BEICOKOM
MaTeMaTHYeCKOM Pa3BUTUM YYAIllerocs; 3a peuieHune 0ojee CI0KHOM 3a1auy WA OTBET
Ha OoJiee CIIOXKHBIN BOMIPOC, MPeyIoKeHHbIE yJalleMycsl JOTIOTHUTEIBHO I10CIIe
BBHITIOJTHEHUSI UM 3aJaHUMH.

Ouenka ycmuplx 0meenog 00y4aiouquxcs.

Y CTHBIN OIPOC OCYIIECTBISIETCS Ha KaXI0M YpOKe (3BpucTHYecKas Oecesa, onpoc).
3aziaueii yCTHOTO OIpOca SIBJISIETCSI HE CTOJIBKO OLICHMBAHUE 3HAHUM ydallUuXCsl, CKOJIBKO
orpejelieHre MTPOOIIEMHBIX MECT B YCBOGHUHU Y4eOHOro Marepuaina U QUKCUpOBaHUE
BHUMAaHHUS YI€HUKOB Ha CJIOXKHBIX ITOHATHAX, SBICHUSX, IIPOLIECCE.

«5»
cmasumcs:

ecJii 00yJaloIIMICs TOJHO PacKpbUI COIep KaHue MaTepualia B

o0beMe, IpelyCMOTPEHHOM ITPOrpaMMOH 1 y4eOHUKOM;

M3JI0KHIT MaTepUall 'PaMOTHBIM SI3BIKOM B ONPEEICHHOMN JIOTHYECKOM

I10CJIeI0BATEJIbHOCTH, TOYHO MCIIO/IB3Yys TEPMHUHOJIOTHIO U CHMBOJIHKY,

ITOKas3ajl YMEHHC OGyLIB.IOI_U,CI‘OCﬂ HILTIOCTPHUPOBATE TEOPETUYECCKUE

ITOJIOKEHH KOHKPETHBIMH IIPUMEpaMH, IMPUMEHATDE UX IIPU BBITTOJITHEHHA
MNpaKTHYEeCKHUX 3aﬂaHHﬁ;

IPOAEMOHCTPUPOBAJ YCBOCHUE PaHee U3yUEHHBIX COIYTCTBYOLIUX

BOIIPOCOB.

«4»
cmaeumc:

€CJIK OTBET YAOBJICTBOPSAECT B OCHOBHOM TpGﬁOBaHHHM Ha OLICHKY

«OTJIMYHO», HO IIPU 3TOM UMEET OAUH H3 HENOCTATKOB;

B U3JIOKCHHUH HOITYILCHDBI HeOOJIbIIIHE HpOGGJ’IBI, HE MCKa3HBIIHKE

COJICpXKaHUE OTBETA, UCIIPABJICHHBIC ITOCJIC 3aMEYaHusl yHUTCIIA,

AOMYILICHDbI 1-2 Hegouera IIpH OCBCUICHHHU OCHOBHOT'O COACPIKaHUA

OTBETA.

«3In
CIMAGUMCA:

ecyid 00y4arOIIUICs HEeTIOJIHO U HeTlOC/IeI0BATeIbHO PaCKpPhLI

cojiepKaHue MaTepuaa, Ho Iokasai ollee TOHMMaHKe BOIIPOca U
IIPOJIEMOHCTPHUPOBAJT YMEHUM JOCTATOUHBI IS 1aJIbHEHIIIEr0 YCBOCHHS
IIPOrpaMMHOI'0 MaTepuana;

eci y 00y4aroerocsi MIMeJIUCh 3aTPyJHeHUS WU UM ObLIH

JIOTYIIIEHbI OIIHMOKK B OTIpe/ieNICeHUH MOHATHS, UCII0Ib30BaHUM
UH(GOPMAIHOHHON TEPMHHOJIOTUH, BBIKIIAZKaX, UCIIPABICHHEIE [TOCIIE
HECKOJIBKUX BOIIPOCOB YUHUTEJIS;

ecii 00y4YaroIIUics He CIIPABUJIICS C IPUMEHEHUEM TEOPUH B HOBOM

CUTYal MU IMPH BBITIOJTHCHWUH MPAKTHYCCKOI'0 3alaHls, HO BBIITOJTHHAIT
3alaHuA 00s3aTeILHOr0 YPOBHSI.

«2»
CIAeUmMCcA:

eciii 00yJaroIuiics He pacKphL OCHOBHOE COep)kaHKe y4eOHOro

MaTepuaia,

oGHapy)KIJI He 3HaHKe UM HeIOHMMaHue Goubluei nim Haubornee




BaYKHOM 4acTu yueOHOro Marepuaia;

® JOIYCTHJI 1 HE UCIIPABHUII JaKe MOCJIE HABOAALIUX BOIIPOCOB YYHUTEIIA
OILIMOKHU B OoIpeeJIEHU IOHSITUM, IIpH UCTIOJIL30BAHUH TEPMUHHOJIOI'HH,
BBIKJIaJKax;

® 06H&py}KI/IJI I[NOJIHOC HE3HAHKUC U HCITOHKUMAaHHE U3Yy4acMoOro yqeﬁﬂoro
MaTepHalia Uik HE CMOT" OTBETUTH Ha OJIUH M3 IMTOCTABJICHHBIX BOIIPOCOB.

Ouemca CAMOCMOAMEIbHbIX RUCOMEHHBIX U KOHMPOJIbHbIX paﬁom.

Cozepxanue u 00beM MaTepHaa, NoAJIeKalero MpoBepKe B KOHTPOJILHOM pabore,
omnpeensercs nporpammoii. [1pu npoeepke ycBoeHUs MaTepualia BbISBIISETCS MOJHOTA,
IPOYHOCTh YCBOCHMSI yUaIllMUMKUCS TEOPHH U YMEHHE IPUMEHSTD €€ Ha NMPaKTHKe B
3HAKOMBIX ¥ HE3HAKOMBIX cUTyalusX. OTMeTKa 3aBUCUT TaKXKe OT HAJIMYHUS U XapaKTepa
IOTPELIHOCTEH, JOMYIEHHBIX yJallUuMUC:

» 2pybas ouubKa — MOJTHOCTHIO UCKAXKEHO CMBICIIOBOE 3HAYEHUE TTOHSTHS,
OTIpe/ieTIeHHUS;

» NOZPeutHOCHb OTPaXKaeT HETOYHBIE POPMYITUPOBKH, CBUIETEIBCTBYIOIHE O
HEYETKOM IpeCTaBICHUH paccMaTpuBaeMoro 00bexTa;

» Hedouem — HEeTIPaBWIBHOE NIpeJICTaBlIeHHe 00 00beKTe, He BIHSIOLIEro KapAUHAIBHO
Ha 3HaHUSI OIpeielIeHHbIe IPOrpaMMoii 00ydeHHS;

» MellKue nozpewiHocmuy — HeTOTHOCTH B YCTHOM U MCHbMEHHOM pedn, He
HCKaXKaroIIMe CMBICIIa OTBETa WIIM PEILECHHUs, CIly4alHbIe OIIMCKHU U T.I1.

» paboTa BBIIOJIHEHA MIOJHOCTBIO, HET IPOOEIOB U OLIMOOK
(BO3MOYKHA HETOYHOCTH, OIMCKA, KOTOpast He SIBIIIETCS CIIeACTBHEM
HEe3HaHUs WK HETOHUMaHHs y4eOHOro MaTepuaa).

«4» » paboTa BBIIOJIHEHA IMOJHOCTHIO, HO JOITyIIeHa OIIHOKA HIIH €CTh
cmaeumcs: | 1Ba HeJI0YeTa B PELICHUH 3a/1a4Hu.
» B pabote nomyiuieHo OoJiee OMHON OLMIMOKH UK IByX-TPeX
HEJI04YeTOB, HO o0yuaromuiics obianaer 00s13aTeIbHBIMU YMEHUSIMH

«5»
CaAeUmMCcs.

«3I»

CHasumcs: &
10 IIPOBEPSIEMON TeMe.
» B paboTe JOMyLIeHb! CYLECTBEHHbIE OIUMOKY, BBISIBUBIIHE, YTO
o oOyuaromiuiics He obsagaeT 00s3aTeIbHBIMA YMEHUSIMU T10
IIPOBEPsIeMOM TeMe B IIOJIHOM Mepe WiId, eclid paboTa nokasania
cmasumca:

IMOJIHOC UX OTCYTCTBHUE U 3HAYUTECIIbHAA YaCTh p360TBI BBITTOJIHEHA HE
CaMOCTOSTEIIBHO.

Ouenka npakmuueckux (1a60pamopHsIx) padom, onvimos.

«5» eciu 00y4aromuiics:
cmagumcsa: | e  IPABUJILHO ONPEIESIIHII LIEJIb ONBITA U BBIOJIHUI pabOTy B MNOJIHOM
obOBeMe ¢ coOJIroIeHreM HE0OX0MUMOH ITOCIEIOBATEIEHOCTH
IIPOBEACHHS OIBITOB U U3MEPEHMUIA;
® CaMOCTOSITEJbHO M PALlMOHAIBLHO BBIOpA U MOATOTOBUI JIJIsl ONBITA
Heo0XxoauMoe 000pyioBaHKe, BCE OIBITHI IPOBEII B YCIOBUIX U
pekrMax, 00ecreqrBarOIIMX MOJIyYeHUE Pe3yJIbTaToOB M BHIBOJIOB C




HauOOJIBIIIEH TOYHOCTBIO;

® HAY4HO rPaMOTHO, JIOTHUYHO OIkcal HabmoaeHUs U chOpMUpOBaI
BBIBOJIBI M3 OIBITa. B IpesicTaBIeHHOM OT4eTe MPaBUIBHO U aKKyPaTHO
BBITIOJIHUII BCE 3aIMCH, TaOIHLIbI, PUCYHKH, YEPTEIKHU, TPAPUKH,
BBIYUCIICHUS U CENall BbIBOJIBI;

® [IPOSBIIET OpPraHU3aLUOHHO-TPYAOBBIe YMEHHS (TIOAAePKHBAET
YHCTOTY paboyero MecTa U MopsiIoK Ha CTOJIe, SKOHOMHO HCIIONB3YET
pacxoHble MaTepralbl);

® SKCIEPUMEHT OCYIECTBISET IO IUIaHY C Y4eTOM TEXHUKH
0€e30MacHOCTH U NpaBUJl paboThI ¢ MaTepraliaMy U 000pYIOBAHUEM.

«4»
CMAGUMCA

€CJIM YYEHHUK BBIIIOJIHUI TPpeOOBaHUS K OLIEHKE «5», HO:

®  OIIBIT IIPOBOAMII B yCIIOBUSIX, He 00eCIIeYNBAIOIINX JOCTATOYHOM
TOYHOCTH U3MEPEHHUM;

e GBUIO JOIYIIEHO JBa — TPH HeJo4yeTa Wik 0oJiee OfHOM rpy6oii
OLIMOKU U OJHOTO HEHOoYeTa;

® SKCIEPUMEHT IIPOBE/CH HE MOJIHOCTHIO UM B ONUCAHUN
HaOJIIOJIEHUH U3 OMBITA YUSHHUK JOIYCTHI HETOYHOCTH, BBIBOBI CAEAl
HEIIOJIHbIE.

«3I»
CIaAeUmMCcA:

eciid 00y4Jaromuiics:

® [IPaBHJILHO OMPEENHII IeNb OIbITa; PaGOTY BBITOIHSIET IPABHILHO
He MEHee YeM HaIloJIOBUHY, OJIHaKO 00beM BHITIOJIHEHHOM YacCTH TaKoB,
YTO MO3BOJISIET MOJYYUTh MPABWIbHBIC PE3YJIbTATH U BBIBOIBI 10
OCHOBHBIM, IIPHHIIUITHAIIEHO Ba)XXHBIM 3a71a4aM paboThI;

e noabop obopynoBaHus, 00BEKTOB, MATEPHUATIOB, @ TAKXKE PA0OTHI IO
HayaJly OIbITa IPOBEJ C MOMOIIBIO YUUTENS; WIH B XOJ€ ITPOBEACHUS
OIIBITA ¥ U3MEPEHUH OIbITa ObLIN JAOIYIIEHBI OIIUOKU B OITUCAHUH
HaOmoieHui, HopMyTHPOBAHUH BBIBOJIOB;

®  ONBIT IPOBOAMJICS B HEPAIIMOHAJIBHBIX YCIIOBUSIX, YTO MIPUBEJIO K
NIOJIyYEHUIO PE3YJIbTaTOB C OOJIbIIEeN MOTPEUTHOCTRIO; WA B OTYETE
ObLIM JOTYIIEeHBI B 001IEel CIIOKHOCTH He OoJiee IBYX OIMMOOK (B
3alUCIX eNUHUL], U3MEPEHUSIX, B BEIUUCICHUX, rpaduKax, Tabnuuax,
CXeMax, aHaJIu3e MOrPeIIHOCTe| U T.].) He MPUHIUITHAILHOTO IS
JNaHHOU paboThl XapakTepa, HO MOBJIUSIBIINX Ha Pe3yJIbTaT
BBITTOJTHEHUS;

e JiolycKaeT rpyOyro ommoKy, KOTOpasi HCIIPaBIISIeTCs I10
TpeOOBAHMIO YUHUTEJIS.

«2»
CIaeuUmcs:

ecsii o0y4aroIuics:

® HE ONpeJeNIni CAaMOCTOSTENIFHO LeNIb OMbITA: BBITOJIHUI PadoTy He
MOJHOCTBIO, HE TIOJIrOTOBHII HY>)KHOE 000py/I0BaHHE U 00beM
BBIIIOJIHEHHOM YacT pabOThI HE MO3BOJISIET CJIeNaTh IIPABHIBHBIX
BBIBOJIOB;

®  OIBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOACHHSI IPOU3BOMIIUCH
HeTIPaBUIIBHO;

e B XoJe paboThl M B OTUETE OOHAPYKUIUCH B COBOKYITHOCTH BCE
HEJIOCTATKH, OTMEUYEHHbIE B TPEOOBAHUSIX K OLICHKE «3»;




e jgomyckaeT ase (u Oosee) rpyObie OMIMOKHM B X0/1e IKCIIEPUMEHTA, B
00BsICHEHUH, B O(OpMIICHUH pabOThI, B COOJIIOICHUH NIPABUII TEXHUKH
Ge3ormacHOCTH ITpH paboTe ¢ BelecTBaMu 1 000py0BaHUEM, KOTOPBIE
HE MOJKET MCIPABUTh JIaXKe 110 TpeOOBAHUIO YUUTEJISI.

Ouenka mecmoe.

[Ipu TecTpoBaHuU BCe BepHbIe 0TBETHI OepyTcs 3a 100%, Toraa oTMeTKa BBICTABIISIETCS
B COOTBETCTBUHU C TaOJIULIEH:

IIpoueHT BBLINOJHEHHS 32 1aHHSI Ormerka

85% u bonee OtinyHO

69-84%% Xopo11o

50-68%% Y IOBIETBOPUTEIIBHO
menee 50 % HeynoBieTBOpUTEIBHO

OueHnka ymeHuit npoeooums Habii00eHusl.

«5»
cmaeumcs.

ecyy o0ydaromumncs:

® [IPaBUIIBHO IO 3aJIaHUIO YUHUTEJIs IPOBell HaOMIoACHHE;

®  BBIJIEJIMJ CYLLIECTBEHHBIE IIPU3HAKU y HAOII0aeMoro oobeKkTa
(mporuecca);

® JIOTHYHO, HAYYHO IPaMOTHO 0(OPMHUII pe3yIbTaThl HAOIIOACHHUH U
BBIBO/IB.

«4»
CIMAGUMCA:

eciii 00y4Jaroluiics:
® [IPaBWJIBHO IO 33/IaHUIO YUUTENS IIPOBEN HaOIIOICHHE;

® [IpH BbIJIEJICHUH CYILIIECTBEHHBIX IIPU3HAKOB y HA0JI01aeMOro
obbexTa (rporiecca) Ha3Bajl BTOPOCTEIIEHHOE;

¢ JOINYyCTHII Heﬁpe}KHOCTB B 0¢)0pMJI€HHH H&6J1}O,[IGHHﬁ W BBIBOIOB.

«3I»
CHaeuUmcs:

ecJIi 00y4aroIuncs:

® JIONMYCTHJI HETOYHOCTH U 1-2 OlIMOKM B MpOBEIeHUH HAOIIOAeHUH 110
3alaHUIO

® YUHTEIS,

® [IpY BBIJIEJIECHHUH CYIIECTBEHHBIX IPU3HAKOB Y HAaOII01aeMOro
o0bekTa (mmporecca) BblAEIU UL HEKOTOPBIE;

e 1-2 ommbku B opopMiIeHUH HAOIIOIEHUH U BBIBOJIOB.

«2»
CIMA8UMCA:

ecsii o0yJaroIuncs:

e JONYCTHJI 3-4 OIIKOKY B MPOBEACHUH HAOIIOJEHUH 110 3a1aHUIO
YVUUTES;

e HEeNpaBWJIBHO BBIJEJIUI PU3HAKU HAOI0aeMOro o0beKTa
(mporecca);

e jomycTti 3-4 omrOKu B 0OpMIICHUU HAOIIOICHUN U BBIBOJIOB.

Ilepeuens omubok

I'pyovie omubku




1. He3Hanue onpe/esieHUi OCHOBHBIX IOHSITHIA, 3aKOHOB, IIPaBUJI, IIOJIOXKEHHUI TEOPHH,
GopMyI1, OOLIENPUHITHIX CHMBOJIOB, 0003Ha4eH!sI GU3UUECKUX BEJITUYUH, € JUHUILY
U3MEpEHHs.

2. Heymenue BbIIEIATH B OTBETE IJIaBHOE.

3. HeymeHue nmpuMeHSTH 3HAHUS TSI PELICHUS 33129 U O0BICHEHHUS (PU3NIECKHX
SIBJICHUI; HETIPAaBUJILHO C(HOPMYJIMPOBAHHBIE BOIIPOCHI, 3a/laHUsl U1 HEBEPHbBIE
00BSICHEHHS X0/1a UX PEIICHHS, He3HAaHUE IPUEMOB PElLICHUs 3a/1a4, aHAJOTUYHBIX pPaHee
pelLIeHHBIM B KJIacce; OIIMOKY, TOKa3bIBAIOIIME HEPABUIBHOE IOHUMAaHUE YCIIOBUS
3a[la9¥ WA HeIPaBHUIILHOE UCTOJIIKOBAHHE PEIICHHSI.

4. HeymeHue 4uTaTh U CTPOUTH IPAPUKU ¥ MPUHLUIUATIBHBIE CXEMBI.

5. HeymeHnue moAroToBUTh K paboTe yCTaHOBKY WM J1a00paTopHOE 000pyI0BaHKE,
IIPOBECTH OIIBIT, HEOOXO0IUMBIE pacyeThl UJIH UCITONIB30BATh IOJIYYEHHBIE JaHHBIE IS
BBIBOJIOB.

6. HeOpexHoe oTHOIIEHUE K J1aOOpaTOPHOMY 00OPYAOBaHUIO U U3MEPUTEIHHBIM
npubopam.

7. HeyMeHue onpeaelnTh OKa3aHus H3MEPUTEIBHOTO Ipudopa.

8. Hapyuenue TpeGoBanui MpaBuil 0€30M1aCHOrO TPy/ia PU BBIITOJTHEHUN
IKCIIePUMEHTA.

He zpyobute omubku

1. Herounoctu hopMyITHpPOBOK, ONIpE/IeNIEHHN, 3aKOHOB, TEOPHH, BBI3BAHHBIX
HETOJIHOTOM OTBETa OCHOBHBIX IPH3HAKOB ONpe/eliieMoro nousaTus. Omuoxu,
BBI3BaHHbIE HECOOJII0/IEHUEM YCIIOBUM NIPOBEACHUS OIIBITA UK N3MEPEHHI.

2. OummbKU B yCIOBHBIX 0003HAYSHUSAX HA IPUHLMITHAIBHBIX CXeMaX, HETOYHOCTH
yeprexel, rpa)uKoB, CXeM.

3. Ilpomyck i HETOYHOE HATIMCAHWE HANMEHOBAHHN eTMHMLl PU3MYECKUX BETHYHH.
4, HepauuoHanbHbIH BEIOOP X0/1a pelICHUS.

Heoouemot

1. HepauuonasbHble 3aUCH TIPH BHIYACIEHHUX, HEPALMOHAIbHbIE IPUEMBI
BBIUMCJICHUH, Tpe0Opa30BaHuiil 1 pellleHus 3a/1ay.

2. Apudmernueckue oMOKK B BEIYUCICHHSX, €CIIM 3TH OIMOKU rpybo He UCKaKaroT
peabHOCTh TOJyYEHHOIO Pe3yJIbTaTa.

3. OrmenbHBIE MOTPEUTHOCTH B (POPMYIMPOBKE BOIIPOCA UIIA OTBETA.

4., HeOpexxHOe BBIMOIHEHKE 3aMUCeH, YepTexneld, CxeM, rpapHKoB.

5. Opdorpadudeckre U IMyHKTyallMOHHbIE OLIHOKH.

MECTO INPEAMETA B YYEBHOM IIVIAHE

DenepanbHblii  0asuCHBIM y4eOHBIM IUIAH Ui 0Opa3soBaTENbHBIX  YYPEXKACHHA
Poccuiickoii @enepaunu orBoauT 102 gaca i 06s13aTeNbHOTO U3y4eHUs (QU3UKU B 9
Kiacce, W3 pacdera 3 yd4yeOHBIX uaca B Henemo. Konm4ecTBO KOHTPOJIBHBIX U
naGopaTopHBIX paboT OCTABIEHO B COOTBETCTBUM C NPUMEPHOW ¥ aBTOPCKOM
MPOrpamMMOH.



YYEBHO - TEMATUYECKHWM ILIAH

AR — Koa-Bo | JIaGopatopn |KonTpo/bHbIe
4acoB ble paboThl paboThl

3aKOHBI B3aMMOJIEUCTBUSI U K.p. Ne 1

1 JIBUYKEHUS Tell = s R K.p. Ne 2
Mexanndeckue KojeOaHus 15 TLp. Ne3 K.p. Ne 3
U BOJIHBI. 3BYK

2 BHeI{TpOMaT‘HHTHOG I10JI€ 24 ..Hp No 4.5 K. p. No 4
Crpoenue aroma 1

3 ;‘""M“"m AP 19 TLp.Ne67 | Kop N5

CII0JIb30BAaHUE SHEPIUH

ATOMHBIX SIEP

4 Crpoenue H 9BOJTIOLHS 6 K. p. Ne 6
Bceenennon

5 O6o01aroriee NOBTOpEeHUE 3
Pezeps )
Bcero 102 7 6

OCHOBHOE COAEP)KAHHE ITPOI'PAMMBbI

3akoHbl B3auMoJelcTBUA U ABHKeHHUd TeJ (33 yaca)

Mexanuuyeckoe  aBuxkeHue. OrtHocuTenpHOoe  aBmkeHwe. (Cucrema  oTcuera.
Marepuansnas Touka. Tpaextopus. Ilyts m mepememenue. CKOpocTh — BEKTOpHAS
Bejgu4rHa. Mojylib BekTopa ckopocTu. PaBHOMEpHOE MNPSIMOJIMHEWHOE JBUXEHUE.
OTHOCHTEILHOCTh MEXaHWYEeCKOro ABMKeHMs. ['paduku 3aBUCUMOCTH IIyTH U MOJIYJIS
CKOPOCTH OT BpEeMEHH JBWXKCHHS. YCKOpeHHe —  BEKTOpHas  BEJIMYHHA.
PaBHOYCKOpeHHOE NpsIMOJIMHENHHOe JBWxXeHHe. ['paduku 3aBUCUMOCTH ITyTH U MOJIYJIS
CKOPOCTH PAaBHOYCKOPEHHOI'O IPSIMOJMHEHHOr0 [BH)KEHHUS OT BPEMEHHU [IBHDKCHHS.
JIBrokeHHe MO0  OKPYXKHOCTH C  TIOCTOSSHHOM  II0  MOJYJNMIO  CKOPOCTBIO.
LleHTpOCTpEMHUTENIBHOE YCKOpeHHe. YCKOpeHHe cBoOogHoro maneHus. Muepius.
Unepraocts Ten. [lepseiit 3akon Hetorona. MHepuuansHas cucrema orcuera. Macca —
ckamsipHas BenuuuHa. Cuia — BekTOpHas BenuuyMHa. BTopoidt 3akon HeroToHa.
Cnoxenne cui. Tperuit 3akon HeroroHa. I'paBHUTalMOHHBIE CHJIBL. 3aKOH BCEMHPHOTO
tarorenusi. Cuna TskectH. Pacuer mepBoii kocmudeckoit ckopoct. Cuia ynpyrocrtu.
3akon ['yka. Bec Tema, JBHXKyIIErocss ¢ yCKOpeHHEM IO Beprukaiu. HeBecoMocTh u
nepeszarpysku. Cuna TpeHus. Mmmynsc Tena, MMIYJIbC CHIBL.  3aKOH COXpaHEHMA
uMmysbca. PeaktuBHoe nBmkenue. Paketsr 3nauenue pabot K. O. LlnonkoBckoro s
KOCMOHABTHUKH. JIOCTHIKEHUSI B OCBOEHHM KOCMHUYECKOT'0 IIPOCTPAHCTBA.
JleMoHCTpaLH.

OTHOCHTENIBHOCTE  JIBWKEHMs. [IpsMonuHeiiHOe ¥ KPHUBOJIUHEHWHOE IBIDKCHUE.
Crpobockon. Crmpomerp. Cnoxenue nepemewmenuid. Ilagenue Ten B BO3AYyXe W



paspsbkeHHOM rase (B TpyOke Hplotona). OmpenesneHune yCKOpeHHs IpH CBOGOIHOM
najieHud. Hampapinenwe CKOpOCTM NpH JBWXKEHHH 10 OKpyKHOCTH. IlposiBienue
unepuyn. CpaBHeHne Macc. M3mepenue cuit. Bropoit 3akon Hetorona. Cnoxenue cui,
JNEHCTBYIOIMX Ha TeJlO NOJA YIJoM Apyr K apyry. Tperuii 3akon HeroroHa. 3akoH
COXpaHeHMs uMIyJbca. PeakTuBHOE ABMKeHUE. MoJienb pakeTsl.

JlaGopaTopHas paGora.

1€ Hccnenosanue paBHOYCKOPEHHOTO JIBHKEHUS 0€3 Ha4albHOM CKOPOCTH.

2. H3mepenue yckopeHusi CBOOOIHOrO MaeHusl.

IIpeaMeTHBIMHU pe3yibTATAMH U3yUEHUS TEMEI SIBIISIOTCS:

—IIOHUMaHKE U CIIOCOOHOCTh ONMMCHIBATh U OOBSICHATH (DU3HUECKUE SBJICHMS:
IOCTyIAaTeIbHOE JIBH)KEHUE, CMEeHa [THSl M HOYH Ha 3emiie, CBOOO(HOE MaJieHue Tell,
HEBECOMOCTb, JABHIKEHHE 110 OKPYKHOCTHU C MOCTOSHHOMN 110 MOZYIIIO CKOPOCTHIO;
—3HAaHUE ¥ CIIOCOOHOCTH /1aBaTh ONpe/IeNIeHUs/ONUCaHusT HGU3NIECKUX TTOHSTHIA:
OTHOCHTEIBHOCTH JIBHIKEHUS!, T€OLIEHTPAYECKas ¥ FeJIMOLIEHTPUYECKasi CUCTEMbI MUDA;
nepBas KOCMUYECKas CKOPOCTh, PEaKTUBHOE JBMKEHUE; (PU3NIECKUX MOJIETIE:
MaTepHraibHas TOYKa, CHCTEMA OTCUETa; (PU3UYECKUX BEIMYUH: [TepeMelleHHe, CKOPOCTh
PaBHOMEPHOIO NPSIMOJIMHEWHOIO IBHKEHHSI, MTHOBEHHAsi CKOPOCTh U YCKOPEHHE IPH
PaBHOYCKOPEHHOM IIPAMOJIUHENHOM JABUKEHUH, CKOPOCTh U IEHTPOCTPEMHUTEIHHOE
YCKOpEHHE IPH paBHOMEPHOM JIBHXKEHHUH TeJla II0 OKPYKHOCTH, UMITYJIC;

—IIOHMMaHKHEe CMBICJIAa OCHOBHBIX (PM3MUECKHUX 3aKOHOB: 3aKOHBI HbI0TOHA, 3aK0H
BCEMHUPHOI'O TATOTEHMSI, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOH COXPAaHEHHUs SHEPTUH U
yMEHHE PUMEHSITh UX Ha IPaKTUKE;

—yMEHHE IPUBOJUTE IPUMEPH] TEXHUUYECKUX YCTPOUCTB U )KUBBIX OPraHU3MOB, B
OCHOBE IIepEMEILeHUs] KOTOPBIX JIKUT IPUHIIUI PeaKTHBHOIO IBH)KEHHUS;, 3HAHHUE U
YMEHHE OOBACHATH YCTPONCTBO U IeHCTBUE KOCMUYECKIX PaKeT-HOCHTEJIEH;

—YyMEHHE U3MEPSTH: MTHOBEHHYIO CKOPOCTh ¥ YCKOPEHHE MPU PaBHOYCKOPEHHOM
NPSMOJIMHEHHOM JBHKEHHH, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE TIPU PABHOMEPHOM
JBHDKEHUH 110 OKPY>KHOCTH;

—YyMEHHE UCII0JIb30BATh II0Jy4YeHHbIC 3HAHUS B TIOBCEIHEBHOM XKU3HU (OBIT, DKOJIOTHS,
OXpaHa OKpY Karolle Cpeisl).

Mexanunueckne koJiebaHusi 1 BoJiHbl. 3Byk (15 yacoB)

Konebarenpnoe npmwxenue. KomebGanusi rpysa Ha npyxune. CBoOOIHBIE KoJeOaHMUS.
KonebarensHast cucrema. MasTHUK. AMIUTUTYa, TEpUOJ, YacTOTa KOJICOAHHIA.
["'apmonnueckue kosedanus. [IpeBparieHwe 3HepruM npu KojeOaTeNEHOM JIBH)KEHHH.
3aryxaromue Kosnebanus. BeiHyxnennsle koneOanus. Pesonanc. PacmpoctpaneHue
Konebanuil B ympyrux cpenax. [lomepednble ¥ mponosibHbIe BOJHBI. J[IMHA BOJHBL
CBA3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ paclpOCTpaHEeHUs M IepUOJIOM (4acTOTOM).
3ByKoOBbI€ BOJIHBI. CKOpOCTh 3ByKa. BbicoTa, TeMOp ¥ rpOMKOCTB 3ByKa. DX0. 3ByKOBOM
pe3onanc. MHTepdepenus 3Byka.

JdemoncTpauum.

CBoOonHble KoneOaHUsi rpy3a HAa HUTH U Ipy3a Ha NPYXHHE. 3aBUCUMOCThH Iepuojia
KoJieOaHHI rpy3a Ha NPy XKUHE OT JKECTKOCTHU MPYKUHBI U MacChl Ipy3a.

3aBUCHMOCTh Ilepuoja KoyieOaHWi Tpy3a Ha HUTH OT €€ JJIMHBL. BBIHYXJEeHHbIE
Kosiebanus. Pesonanc masTHukoB. [IpruMeHeHue masTHuka B 4acax. PacnpoctpaHeHue
IIONEPEYHbIX U NPOAONbHBIX BOJH. KomneOmroumecs Tena Kak MCTOYHUK 3BYKA.



3aBMCHUMOCTh TPOMKOCTH 3ByKa OT aMIUIMTYbI KOoJeOaHuH. 3aBHCUMOCTH BBICOTHI TOHA
OT YaCTOTHI KOJieOaHUH.

JlabopaTopuasi paGora.

3. HccnenoBanue 3aBUCUMOCTH IIEPHOJA M YACTOTHI CBOOOIHBIX KOJEOAaHUI HUTIHOTO
MasiTHUKA OT IJIMHBI €0 HUTH.

IIpeaMeTHBIMH pe3y/ibTaTaMM H3yUYEHHUS TEMBI SBJISIOTCS:

—IIOHUMaHHe U CITIOCOOHOCTH OIUCHIBATE M OOBSICHATH (QU3UYECKHUE SBJICHUS:
KOJe0aHusl MATeMaTUUECKOTO U IIPYKHHHOTO MasSTHUKOB, Pe30HAHC (B TOM YHCITe
3BYKOBOM ), MEXaHWYECKHE BOJIHBI, IMHA BOJIHBI, OTPAXKEHHE 3BYKa, 3XO;

—3HaHHWe ¥ CIIOCOOHOCTH /1aBaTh ONpPe/eNIeHUs (PU3NIECKUX MOHATHH: CBOOOHEIE
Kosiebanus, KojebaTenbHas CUCTeMa, MasSTHUK, 3aTyXalollie KoieOaHus, BEIHYKICHHbIE
Koyiebanusi, 3ByK M YCIIOBUS €r0 paclpoCTpaHeHHs; PU3HUECKUX BEIMYKMH: aMILIUTY/Ia,
IIEPUOJ] ¥ YaCTOTa KOoJleOaHui, CoOCTBEHHAs YacToTa KojehaTeIbHOW CUCTEMBI, BBICOTA,
[TemMOp], rPOMKOCTE 3BYKa, CKOPOCTh 3BYKa; GH3UYECKUX MOJENIEN: rapMOHHYECKHEe
KoJie0aHus, MaTeMaTHYECKUI MasiTHHK;

—BJIa/ICHHE SKCIIEPUMEHTAIbHBIMU METO/IaMU MCCIIeIOBAaHUS 3aBUCUMOCTH IIEPHOA U
9aCTOTHI KOIeOaHUI MasiTHUKA OT [UIMHBI €r0 HUTH.

JJIeKTPOMAarHuTHoe noJie (24 yaca)

OnHoOponHOE U HEOJHOPOJHOE MArHUTHOE Tojie. HampaBiieHWe TOKa U HanpaBieHHE
JWHUK ero MarHuTHoro nouns. Ilpasuio Oypasumka. OOHapy)XeHHE MarHWTHOIO IOJIS.
ITpaBuno nepoit pyku. Cuna Amnepa. MHayKIus MAarHUTHOTO 110Jisi. MarHUTHBIN [TOTOK.
Ompiter Papazes. DiIeKTpOMarHuTHas UHIYKLUs. HampaBieHue WHIYKIMOHHOIO TOKA.
IMpaBuino Jlenna. IlepemenHelii Tok. ['eHepaTop mepemenHoro Toka. Ilepemaua
3JICKTPUYECKON SHEPruu Ha PacCTOSIHUE. DJIEKTPOMArHUTHOE IToJIe. DJIEKTPOMArHUTHEIE
BOoJHEL. ~ CKOpOCTH  pacnpocTpaHeHHs  HSJIEKTPOMArHHUTHBIX  BOJIH.  BiusHue
9JICKTPOMAarHUTHBIX H3JIyYeHHMM Ha JKMBBIC OPraHU3MBl. DJIEKTPOMArHUTHAas IMPUPOAA
ceera. IlpuHuunel paauocesizu u TeneBuaeHus. IIpenomienue cBera. IlokazaTens
npenomnenus. Jlucnepcus csera. L{gera ten. Tunsl ontuyeckux crekTpos. [lornomenne
U UCIyCKaHHe cBeTa aroMaMH. [Ipoucxoxienue TuHeRYaThiX ClIEKTPOB.
JdeMoncTpanuu.

OGnapy>xeHne MarHUTHOTO TOJSI TIPOBOJHHMKA C TOKOM. PacrioyokeHue MarHUTHBIX
CTPEJIOK BOKPYT MPSIMOTO MMPOBOJAHUKA C TOKOM. Y CHUJIEHHE MarHUTHOIO TOJIS KATYLIKH C
TOKOM BBEJICHHEM B Hee JKEJE3HOIo cepieyHuka. lIpuMeHeHHe DIeKTPOMarHuTOB.
JIBIOKeHUe MPSAMOro MPOBOAHUKA W PAMKH C TOKOM B MAarHWTHOM TiOjie. Y CTPOMCTBO U
JEUCTBHE OJIEKTPUYECKOrO JBUTaTessl IOCTOSHHOro Toka. Mojenb TreHeparopa
IIEPEMEHHOI0 TOKa. B3aumonelicTBUe OCTOSIHHBIX MAarHUTOB.

JlaGopaTopHubie paboThI.

4. VI3yuyeHue sIBJICHUS JEKTPOMAarHUTHON MHAYKIHH.

5. HabnrozieHue CIrutomHoro 1 JUHeWYaThIX CIIEKTPOB MCITYCKaHHUS.

IIpeaMeTHbIMHU pe3ybTaTAMHU U3yYEHHUS TEMBI SIBIISIOTCA:

TIOHUMaHHE ¥ CIIOCOOHOCTD ONUCHIBATH U OOBSICHATH (YU3UUECKUE SIBIICHHUS/TIPOLIECCHI:
QJIEKTPOMArHUTHAS WHIYKIIMs, CAMOMH YKL, [IPEJIOMJIEHUE CBETa, IUCIIEPCHUS CBETa,



MOTJIOIIEHHE M UCITyCKaHWe CBeTa aTOMaMi, BOSHUKHOBEHHE JIMHEMYATHIX CIIEKTPOB
HCITYCKaHUs Y IMOIJIOIIECHNS,

—3HaHUe U CIIOCOOHOCTh [1aBaTh ONpeIeIeHUs/ONICaHus (PU3MYECKUX ITOHATHM:
MAarHMTHOE I110JIe, JIMHUM MarHUTHOU MHAYKIHMHU, OJHOPOJIHOE U HEOJHOPOIHOE
MardMTHOE I10JIe, MAarHUTHBIN MMOTOK, EPEeMEHHBIN 2JIEKTPUYECKUH TOK,
57€KTPOMArHUTHOE 110JI€, JJIEKTPOMArHUTHBIC BOJIHBI, JJIEKTPOMarHUTHbIE KOJIeOaHus,
paaroCBs3b, BUTUMBIN CBET; (PU3HUYECKUX BEITUYMH:

MarHuTHasi UHAYKIKS, UHIYKTUBHOCTb, IIEPUOJ, YaCTOTa U aMILUTUTY1a
3IIEKTPOMArHUTHBIX KOJeOaHuM, IOKa3aTes Il MPeJOMIICHHS CBETa;

—3HaHue GOPMYIUPOBOK, TOHUMAHUE CMbICIIAa U YME@HUE IPUMEHSTh 3aKOH
npeJIoMIIeH s cBeTa U npaBuiio JIeHa, KBaHTOBBIX NocTynaTos bopa;

—3HaHWe HAa3HAYEHHUS, YCTPOMCTBA U MPUHLIUIIA AEHCTBUSI TEXHUYECKUX YCTPOUCTB:
3JIEKTPOMEXaHHYECKHU WH/YKIIMOHHBIM I'eHepaTop IIepeMeHHOro ToKa, TpaHc(opmarop,
KoJsie0arelIbHbIM KOHTYP, JI€TEKTOp, CIIEKTPOCKOII, CrieKTporpad;

—|[moHuMaHue CyTH MeTO/a CIIeKTPAIbHOIO aHAIK3a U €ro BO3MOXKHOCTEH].

Crpoenue aroma 1 aToMmHOro siapa (19 yacos)

PaioakTUBHOCTh KaK CBHUIETENBCTBO CJIOKHOTO CTPOEGHMSI aroMoB. Anbda-, Oera- u
ramma-usinydenus. Oneitel Pesepdoppa. Snepnas mozens aroma. PanwoakTHBHEBIE
npeBpaieHuss aToMHbIX sigep. CoxpaHeHue 3apsJoBOr0O M MacCcoBOIO  YHCEL
OKCcIepUMEeHTaIbHbIE METO/BI UCCIIE0BAHMS YaCTHII.

[IpoToHHO-HEWTpOHHass Mozenb sjpa. PuU3nYecKuil CMBICI 3apsSA0BOrO M MaccoBOrO
yucen. M3oromnsl. [Ipasuia cMelnenus s anbda - u 6era-pacnana

Dueprusi cBs3u 4acTul] B siape. [Jenenue spep ypana. llemnas peakuus. SnepHas
SHEPreTHKa. DKOJIOrnuecKue mpodaeMsl paboThl aTOMHBIX 3JI€KTPOCTAHIIMM.
Hosumerpust. [lepuon nmonypacnaga. BnusHue paivOakTHUBHBIX HM3JIyYE€HHH Ha XKHBBIS
opranusmel. Tepmosiiepnast peaknusi. icrounuku sHeprun CosHLa u 3Be3/1.
JlabopaTopHbie padoThl.

6. VI3yueHue ejeHus spa aToMa ypaHa 1o Gpororpa(uu TpeKoB.

7. 3ydeHue TPEKOB 3apsyKEHHBIX YaCTHII 110 TOTOBBIM (oTOrpadusm.

IpeaMeTHBIMH pe3yJibTATAMH U3y4YEHUs TEMBI SBIISIOTCA:

—IIOHUMAaHKE U CIIOCOOHOCTH OMKMCHIBATH U OOBSICHATD (DU3UYECKHE SBIICHUS:
PaaoaKTUBHOCTh, HOHU3UPYIOLINE H3ITyIEeHNUS,

—3HaHHe U CIOCOOHOCTH JIaBaTh ONPEIEICHUs/ONICaHus PU3MIECKUX TTOHATHH]:
PaZiMOaKTHBHOCTH, alib(a-, 0eTa- ¥ raMMa-4acTUIbl; PU3MIECKUX MOJIEIICH: MOJIEIU
CTpOeHHs aTOMOB, npezioxkerHsie . Tomconom u 3. Pesepdopiom; npoToHHO-
HEWTPOHHAsI MOJIENIb AaTOMHOTO sIApa, MOJENb Ipoliecca JeIEH s spa aToMa ypaHa;
(pU3MIECKUX BEJIMYHH: TIOTIIOLICHHAS 11032 U3TydeHus, Ko3)HUIMEHT KauecTsa,
SKBHUBAJIEHTHAs /1034, [IEPUOJ] TIOJIypaciazia,

—yMeHHEe TIPUBOIUTE IPHUMEPBI U OOBSICHATH yCTPOMCTBO M NIPUHIIMIT AEHCTBHUS
TEXHUYECKHUX YCTPOMCTB M YCTAHOBOK: cueT4HK I elirepa, kamepa Bunbcona,
Iy3bIPEKOBAs KaMepa, siZICPHbIA PeakTop Ha MeJJIEHHBIX HEUTPOHAX;

—yMeHHEe U3MEPSTh: MOIIHOCTH 1035l PaJUOAKTUBHOIO U3JTy4eHHUs OBITOBBIM
JIO3UMETPOM;



—3HaHHe POPMYJIMPOBOK, TOHUMAaHHE CMBIC/IA U YMEHUE IPUMEHSTD: 3aKOH COXPaHeHHUSs
MacCOBOTO YHMCJIa, 3aKOH COXPaHCHHS 3aps/ia, 3aKOH PaJIiOakTHBHOTO pacra/a, PaBiiIo
CMEIIeHHUS;

—BJIaJIeHHe SKCIICPUMEHTAIbHBIMUA METOJAMU UCCIIEIOBAHUS B TIPOLIECCE U3YUEHHS
3aBHCHMOCTU MOLTHOCTH U3JTy4eHHUs IIPOJYKTOB paciaja pagoHa OT BpEMEHHU;
—TIOHUMAaHHE CYTH SKCIIEPUMEHTAIBHBIX METOOB MCCIIEIOBAHMS YaCTHLI;

—YMEHHE UCIOIb30BATh MOJYYEHHbIE 3HaHHsl B IOBCEAHEBHOU KU3HU (OBIT, SKOIOTHS,
OXpaHa OKpy>arollel cpe/ibl, TeXHUKa 0€30MacHOCTH | JIp. ).

Crpoenue u 3Bo0ouust Beesiennoii (6 1)

Coctas, ctpoenue u npoucxoxaenue Conneunoit cucremsl. IlnaneTs! 1 Maibie Tena
Conueqnoii cuctemsl. Ctpoenue, usimydenue u ssomornus Conuna u 3se31. CTpoeHne u
9BOJIOLIMS BeeneHHoi.

IlpeaMeTHBIMH pe3yIbTATAMHE U3YYEHUS TEMBI SBIISIOTCS:

—IIpe/ICTaBJIeHUE O COCTaBE, CTPOCHUH, IPOUCXOXKIEHUH U Bo3pacTe ConHeuHOoU
CUCTEMBI;

—YyMeHHE NIPUMEHATh (PU3UUECKUE 3aKOHBI Ui OOBbICHEHUS JABHIKEHUS TUIAHET
CoJIHEYHOM CHCTEMBI;

—3HaTh, YTO CYLIECTBEHHBIMH [TapaMeTpaMHy, OTJINYAFOIIMMHE 3B€3/15I OT ILIAHET,
SIBJISIFOTCSI KX MACChl M HCTOYHUKH SHEPIUH (TepMOsiIepHbIe Peakluy B HeJ[pax 3Be3]] U
paguoaKTUBHBIE B HellpaX IUIaHET);

—CpaBHUBATh (U3UYECKHEe U OpOUTAIbHBIE TApaAMETPhI [UIAHET 3€MHOM IPYIIIEI ¢
COOTBETCTBYIOLIMMH IIapaMeTpaMH IUIaHET-TUTaHTOB M HAXOAMTh B HUX 00IIee U
pa3nyHoe;

—O00BsACHATH CyTh dhdexra X. [lomepa; popMymupoBaTh U OOBICHATE CYTh 3aKOHA D).
Xab0i1a, 3HaTh, YTO TOT 3aKOH SIBUJICS SKCIIEPUMEHTAIBHBIM MMOATBEPIKAECHUEM MOICITH
HecTalMoHapHoi Beenennoi, otkpbiToit A. A. @puaMaHoMm.

Pe3eps yueOHOro Bpemenu (2 4).

O0muMH npeMeTHLIMH Pe3y/IbTaTaMH 00yUYCHHUS 110 JAHHOMY KypCY SABIISIOTCS:
—YyMEHHE MO0JIb30BaThCs METOJaMU HAY4YHOTO UCCIIeIOBAHMS SIBIICHUN TIPUPOIBIL:
MPOBOAMTH HAOIONEHNUS, IIIAHUPOBATE U BBIIOIHATH SKCIIEPHUMEHTHI, 00pabaThIBaTh
pe3yJIbTaThl U3MEPEHHH, IPEACTABIATE Pe3yNbTaThl U3MEPEHHH C ITOMOIIBIO TAOJIHII,
rpaduKoB U GOpMyJI, 0OHAPYIKUBATH 3aBUCHMOCTH MEXIY (GU3HYECKMMHU BETMYMHAMH,
OOBSICHATDH pPe3yJIbTaThl U J1e1aTh

BBIBO/IBI, OLIEHWBATH IPAHUIIBI ITOTPEITHOCTEN pe3yIbTaTOB U3MEPEHHI;

—Ppa3BUTHE TEOPETUYECKOr'O MBIIIJICHUs Ha OCHOBE (DOPMUPOBAHUS YMEHUM
yCTaHaBIMBaTh (DAKThI, pa3INdaTh MPUIUHBI H CIIE/CTBHS, HCIIOJIb30BaTh (DU3UUECKHE
MOJIEJIH, BEIIBUTaTh TMIIOTE3bl, OTBICKUBATH U ()OPMYJIMPOBAThH A0KA3aTEIbCTBA
BBIJIBUHYTBIX TMIIOTE3..



TPEBOBAHMS K YPOBHIO MIOATIOTOBKHU BbIITYCKHUKOB 9 KJIACCA

B pesynbrare usydeHus GpuU3MKU B 9 Kilacce y4eHHUK JJOJDKEH:
3HATH/IOHUMAThH
® CMbIC] NOHATHH: (u3uyeckoe siBlieHHE, (PU3NYECKUN 3aKOH, B3aUMOJACUCTBUE,
JJIEKTPUYECKOE I10JIe, MarHUTHOE I10JIe, BOJIHA, aTOM, aTOMHOE SpO, MOHU3MUPYIOLIHE
U3ITy4YEeHUS;
e cMbica (U3HYECKHX BeJHMYHMH: IyTh, CKOpPOCTb, YCKOpEHHE, Macca, CHIia,
UMITyJbC, paboTa, MOIIHOCTh, KHHETHYECKas HHEeprus, IOTEHIUAIbHAS JHEprus,
KO3 (PULIUEHT MOJNIE3HOTO NeUCTBUS;
e cmbica ¢usnyeckux 3akoHOB: HpioTOoHa, BCEMUPHOIO TATNOTEHUS, COXpPaHEHUS
HUMITYJIECA U MEXaHUYECKOW DHEPIruHu.

MeTh
®  ONUCHIBATH H O0OBACHATH (PpU3HUYECKHE SIBJIEHHS: PABHOMEPHOE IIPSIMOIMHENHHOE
IBWKEHUE, PABHOYCKOPEHHOE INPSMOJIMHEHHOEe NBHKCHHE, MEXaHUYECKUe KoJIeOaHus U
BOJIHBI, 9JIEKTPOMArHUTHYIO UHIYKIIHIO;
®  HCNOJbL30BaTh (pH3HYECKHEe NMPHOOPLI H HU3MEPHTEJbHbIE HHCTPYMEHTBI JJIs
n3Mepennsi GU3HYECKHX BEJHUYHH: PACCTOSHUS, MPOMEXKYTKA BPEMEHH, CHIIbI;
® [peACTABJSATH Pe3yJbTaThl H3MepeHHH ¢ NoOMOWbI0 TaljHl, rpadHKOB H
BBISIBJISITH HA 3TOH OCHOBE 3MNHUPHYECKHe 3aBHCHMOCTH: IIyTH OT BPEMEHH, CHUJIBI
YOPYTOCTUA OT YAJIMHEHUS IPY)KUHBI, CUJIBI TPEHHS] OT CUJIbl HOPMAJIBLHOI'O JaBJIEHUS,
nepuoja KojeOaHuii MasgTHUKA OT JUTMHBI HUTH, MIepUoia KoieOaHuid rpy3a Ha IpyKUHE
OT MacChl I'py3a U )KECTKOCTH [Py KUHBI;
®  BbIPaXKaTh Pe3yJbTAThI H3MEPeHHH H pacyeTroB B eIMHHUax MexayHapoaHOH
cucrembl (Cu);
® NPHBOAHTH NPHMeEpPbl NPAKTHYECKOIr0 HCHOJJIb30BaAHHA (PH3HYECKHX 3HAHUH O
MEXaHUYECKUX, FJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUAX;
e  pemaTh 3a1a4YH HA NPHMEHeHHe H3YYeHHbIX (PU3HYECKHX 3aKOHOB;
®  OCYWIECTBJSATH CAMOCTOSITEJIbHBIH MOHCK HHGPOPMAIMH €CTeCTBEHHO-HAy4YHOIO
COOEp)KaHUsi C HCIOJNB30BAHMEM pPa3lWYHBIX HMCTOYHUKOB (YYEOHBIX TEKCTOB,
CIIPaBOYHBIX W HAYYHO-TIONYJISIPHBIX W3/laHWH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYypCOB
HutepHera), ee 00pabOTKYy M TpejcCTaBlIeHHE B pa3iM4YHBIX (QopMmax (CIOBECHO, C
TIOMOIIBIO TPaUKOB, MATEMATHIECKAX CHMBOJIOB, PUCYHKOB H CTPYKTYPHBIX CXEM);
®  HCNOJb30BAaTHL MNPHOOpPeTeHHbIe 3HAHHA M YMEHHS B MNPaKTHYECKOM
NesITeJIbHOCTH H NMOBCEHEBHOM KHU3HM: Uil oOecriedyeHus 0e30MaCHOCTH B IPOLECCE
UCIIOJI30BAHUSI TPAHCIIOPTHBIX CPEHNCTB, PalMOHAJIBHOIO TNPUMEHEHHs IPOCTHIX
MEXaHU3MOB; OIIEHKH 0€30MacHOCTH paJalliOHHOIO (POHA.

BJIAJeTh METOAAMH HAYYHOI'O NO3HAHHS:

1.1. coOuparh yCTAaHOBKM JIsi DKCIIEPHUMEHTA I10 OINMCAHMIO, PUCYHKY HJIM CXeMe U
MPOBOAUTH HAOJIIOICHHS U3y4aeMbIX SIBIICHU;

1.2. u3MepsATh: pacCTOSHUE, IPOMEXKYTOK BPEMEHH, CHUILY TOKa, HalIPsSHKEHUE, INIOTHOCTD,
nepuo KojiebaHuil MasiTHUKA;

1.3. mpencTaBiATh Pe3yNbTATHl W3MEpPEHHi B BHAe TaOiull, rpadHKOB W BBIABJIATH
SMIIUPUYECKHE 3aKOHOMEPHOCTH:




— HM3MEHEHHs KOOPAUHATHI TeJla OT BPEeMEHHU;
1.4.00BCHUTH pe3yIbTaThl HAOIIOACHHUI U SKCIIEPUMEHTOB:

— CMEHY JHSA ¥ HOYM B CHCTEME€ OTCYeTa, CBSI3aHHOM ¢ 3eMilell, © B CUCTEME OTCYETa,
cBs3aHHou ¢ ConHLEeM;

1.5. IpHMEHATH 3KCIIepUMEHTAIbHBIE PEe3YJIbTAThI IS IPEACKa3aHus 3HaYeHHs BeIHYHH,
XapaKTepU3YIOIUX X0/ (PU3NUSCKUX SIBJICHUIH:

— TOJIOXKEHHE TeJIa IPU ero ABMKEHUH MO/ AeHCTBHEM CHUIIBL,

— YAJIMHEHHE NPY>KUHEI 0] IeHICTBUEM MOJIBELIEHHOTO IPy3a;

BJIAI€TH OCHOBHBLIMH NOHATHSIMH U 3AKOHAMH (DU3HKH;

2.1. naBaTh onpezeneHus GU3MIECKUX BEIUIUH U GOPMYITUPOBATEH (PU3MIECKHE 3aKOHBL;
2.2. ONUCHIBATE:

— (u3uyvecKue SIBJICHUS U IIPOLECCH;

— W3MEHEHHUs M IpeoOpa3oBaHUsi YHEPTUU TPU aHaIu3e: CBOOOJHOrO MafeHUs Tel,
KOJIEOAHUI HUTSHOTO U MPYKHHHOI'O MasTHUKOB;

2.3. BBIYUCIISITE:!

— PaBHOJIEUCTBYIOILLYIO CUJTY, UCTIOJIB3YsI BTOPO#i 3akoH HproTOHA;

— HMMIIYJIBC T€JIa, €CJIM U3BECTHBI CKOPOCTh Tejla M €r0 Macca;

— pacCTOsAHHE, Ha KOTOPOE pPaCIpOCTPaHAETCsl 3ByK 3a ONpEHENICHHOe BpeMs MpH
3aJJaHHON CKOPOCTH;

BOCHIPHMHHMAThH, IepepadaTbiBaTh M _NPEAbSBASTHL _Y4eOHYI0 HHOOpMAUHIO B
pa3au4HbIX hopmax (clIOBECHON, 00pa3HOM, CHMBOJIMYECKOM ):

3.1. Ha3bIBaTh:

— UCTOYHHMKH 3JIEKTPOCTATHYECKOI0 ¥ MarHUTHOIO MOJIeH, CITIOCOOBI UX OOHApPYKEHHUS;
3.2. IpUBOAUTH MPUMEPHI:

— OTHOCHTEJIBHOCTH CKOPOCTH M TPAeKTOPUM [ABM)KEHHUS OJHOTO M TOTO Ke Teja B
Pa3HBIX CUCTEMAX OTCYETa;

— M3MEHEHHS CKOPOCTH TeJl 10| ACMCTBUEM CHJIBI,

— nedopmaiu Tej Mpu B3auMOIEHCTBHM;

— MPOSIBJICHHsI 3aKOHA COXpaHEeHHs UMITYJIbCa B IIPUPOJE U TEXHHUKE;

— K0JieOaTeJIbHBIX ¥ BOJTHOBBIX JIBUKEHUN B IIPUPOJIE U TEXHHUKE;

— DKOJIOT'MYECKUX IOCIEACTBUN pabOThl aTOMHBIX U I'MIPO3JIEKTPOCTAHIINM;

3.3. yuTaTh U NEepecKa3bIBaTh TEKCT yU4eOHUKA,

3.4. BBIAENATH VIABHYIO MBICIIb B IIPOYUTAHHOM TEKCTE;

3.5. HaXOUTh B IPOYUTAHHOM TEKCTE OTBETHI Ha IIOCTaBJIEHHBIE BOIIPOCHL;

3.6. KOHCIIEKTUPOBATh IPOYUTAHHBIA TEKCT;

3.7. onpeensith:

— IPOMEXYTOYHBIE 3HAYEHUs BEIMYMH IO TabiulaM pe3yJbTaToB H3MEpPEeHHH W
IOCTPOEHHBIM Ipadukam;

— IIEePHOJ, aMIUIUTYAY U 4acToTy (1o rpaduKy KoeOaHuk);

—II0 rpaQHuKy 3aBUCHMOCTH KOODJAMHATHI OT BPEMEHH: KOOpPAMHATY BpPEMEHH B
3aJIaHHBId MOMEHT BPEMEHH; NPOMEXYTKH BPEMEHHU, B T€YEHHE KOTOPBIX TEJO JIBUra-
JIOCh C IOCTOSHHOM, YBEIWYMBAIOLIEHCS, YMEHBUIAIOUIEHCS CKOPOCTBIO; MPOMEXKYTKH
BpEMEHU JeHCTBUS CUTIBI.
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O06o3HaueHus1, COKpaLEHHS]

Tun ypoka Popma KOHTPOJIsA

OHM | O3HakoMiIeHHSI C HOBBIM yo YCeTHBIN CYET
MaTepUaIoM

WMHM | M3y4eHue HOBOro mMarepuaia YO YcTHBIM onipoc

3113 3aKperuieHue MepBUYHBIX 3HAHUMN 0] DpoHTAIBHBINA OIIPOC

31 3aKperieHne M3y4eHHOTrO cP CamocTosiTenbHas pabora

13y IIpuMeHenue 3HaHMI U YMEHUM n3 WMunuBunyanbHOe 3a1aHKE

KII3 KommnnekcHoe npumMeHeHue 3Hauuid | MT MaremaTtuueckuii Tect

0C3 O06o001IeHre ¥ cucTeMaTH3alUs MJ1 MaremaTu4ecKuii JUKTAHT
3HaHUHU

IIK3Y | IlpoBepka u KOoppeKiLus 3HAHUMN 1 [1P IIpaxTuueckas pabora
YMEHUMU

| K3 KoHTposb 3HaHU KP KonrtponbHnas pabora
KY KomOuHupoBaHHBIN ypOK NPK | UuguBunyanbHas pabora 1mo
KapTouKam

K3 Koppekuus 3HaHMi

OH3 OcBoeHMe HOBBIX 3HaAHUM

IIIIM | IloBTOpeHue npoiieHHOro
Marepuaa

[1P IIpakTukym

KT KoHnTpospHBIii TecT




