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INOACHUTEJIBHAS 3AIINCKA

Pabouass mporpamma mno ¢usuke i 7-9 kmaccoe MBOY OII c
bpuragupoBka «OcHoBHass ~ oOmieoOpa3zoBarenbHas IIKoJa »MeleKecCKoro
paiioHa VYIIbSIHOBCKOM 00JacTH COCTaBjieHa B COOTBETCTBUU C TpeOOBaHUSIMU
denepaabHOr0 TroCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa OCHOBHOTO
oO1ero oOpa3oBaHus ¢ Y4ETOM KOHIICTIIIMM TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS
U TUTAaHUPYEMBIX PE3YJIbTATOB OCBOEHHUS OCHOBHOM 00pa3oBaTEbHOW MPOTPaMMBI
OCHOBHOI0 001iero o0pazoBanus. B mporpamme y4TeHbl OCHOBHBIE MOJIOXKEHUS
[Iporpammel pa3sutus Y'Y/ qist obmero oopasoBanus. [Iporpamma getanusupyer
U pacKpbIBaET COJEPKaHUE CTaHAAPTA, ONPENeIseT OOUIYI0 CTPATErHI0 00yUYEHus,
BOCIIUTAHUsSA, Pa3BUTHS OOyYarOlIUMXCsl CpeAcTBaMu ydyeOHOTro TIpeaAMeTa B
COOTBETCTBHHM C LIEISIMU U3yUYEHUs (PU3UKH, KOTOPBIE ONPEIEIEHBI CTAaHJAPTOM.

[Ipu cocraBneHun padouyeld MpPOrpaMMbl HCIOJb30BAINCH CIEAYIOIIHE
HOPMATHUBHBIC JJOKYMEHTBI:

» denepanbHblii 3akoH Poccuiickoit @eneparuu ot 29.12.2012 roma Ne 273
— @3 «O06 obpazoBanuu B Poccuiickoii deaepanuny;

» DenepallbHBI TOCYAaPCTBEHHBINM 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO
o01miero o6pa3oBaHusl, YTBEPKICHHBIM MTPUKa30M MUHUCTEPCTBOM 00pa3oBaHUs U
Hayku Poccum ot 17.12.2010 Ne 1897;

» Ilpuka3 MunucrepcTBa oOpa3oBanus u Hayku PD Nel577 ot 31 mekadps
2015 r. «O BHeceHMUM W3MEHEHUW B (QeAepalbHbIil TOCYIaPCTBEHHBIN
o0pa3oBaTeNbHbI CTaHIAPT OCHOBHOTO OOHIEro OOpa3oBaHUs, YTBEP>KICHHBIM
npuka3oM MuHucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit denepanuu ot 17
nexadps 2010 r. Ne 1897»;

» [IpumepHble  mporpammbl 1o ydeOHOMy  mpeamery  (¢usuka),
pa3paboTaHHble Ha ocHOBe DenepalibHOr0 rocyAapCTBEHHOrO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOT'O 00IIEro 00pa3oBaHus;

» Ousuka. 7—9 xnaccel: Pabowas mporpamma k quanun YMK A, B.
[leprimkuna, E. M. I'yTHHK: yyeOHO-MeToandeckoe ocobue / H. B. ®unonoBuy,
E. M. I'ythuk. - M.: Jlpoda, 2017. - 76¢.;

» OenepallbHBI TIEpEYCHb YYEOHUKOB, YTBEPKICHHBIX, PEKOMEHIOBAHHBIX
(TOmyIIEHHBIX) K  HWCIOJB30BAaHUIO B  O0pa3oBaTeIbHOM  Tpollecce B
o0pa3oBaTeNbHBIX  OpraHU3alUsAX,  pPeaJU3yIIUX  MPOrpaMMbl  OOLIETO
oOpa3oBaHus;

» OcHoBHas 00pa3oBaTelIbHAs MPOrpaMMa OCHOBHOTO OOIIETro oOpa3oBaHUS
MBOY « O c.bpuraaupoBkayMemnekecckoro paiiona Y JIbsTHOBCKOM 00J1acTH;

» ITlonoxenne o pabounx mporpaMMax yudeOHBIX IPEIMETOB, KypCOB, B TOM
YKCJIe BHEYPOUHOH JESITEIbHOCTH.

[konbHBIN Kypc GUBHKHU - CUCTEMOOOPA3YIOLIUHI ISl €CTECTBEHHOHAYYHBIX
MPEIMETOB, MOCKOJIbKY (PU3WYECKHE 3aKOHbBI, JIEKAIMEe B OCHOBE MHUPO3aHUS,
SBIISIIOTCS OCHOBOW COJAEpXaHHS KypCOB XHMHH, Ouoiorud, reorpadpuu u
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actpoHoMuu. Du3MKa BOOPYKAET IIKOIHPHUKOB HAyYHBIM METOJOM IIO3HAHWS,
MIO3BOJIAIONINAM TIOJIy9aTh OOBbEKTHBHBIC 3HAHUS 00 OKpykarormem mupe. B 7 u 8
KJIaccax MPOUCXOAUT 3HAKOMCTBO C PU3NICCKUMHU SIBJICHUSIMHU, METOJIOM HAy4IHOTO
No3HaHMs, (OPMHUPOBAHHUE OCHOBHBIX (DHU3MUECKHX TOHATHN, MPHOOpETECHUE
YMEHHA  W3MEpATh  (U3WUYECKHE BEIWYWHBI, MPOBOAWTH JIAOOPATOPHBIN
OKCIIEPUMEHT TI0 3a/JIaHHOH cxeme. B 9 kimacce HauMHaeTCsi U3y4eHHE OCHOBHBIX
(buU3MYECKUX 3aKOHOB, J1a0OpaTOpHBIC PAOOTHI CTAHOBATCS OOJEe CIIOXKHBIMHU,
IIKOJIPHUKY yYaTCs MIAHUPOBATH IKCIIEPUMEHT CAaMOCTOSATEIHHO.

Iean, Ha TOCTHKEHUE KOTOPHIX HANPABJICHO M3y4YeHUE (DU3UKHA B OCHOBHOM
IIKOJIE, OTIPEIeNICHbI UCXOIS U3 Iieieit 001iero oopa3zoBaHus, CPOPMYyITUPOBAHHBIX
B ®degepaibHOM TroCyJapCTBEHHOM O00pa30BaTEIbHOM CTaHIApTEe OCHOBHOTO
obmero o0pa3oBaHUSI M KOHKPETU3MPOBAHBI B OCHOBHOW 00pa3oBaTeNbHOM
nporpamMmme ocHOBHOTO 0011ero oopazoBanuss MAOY «COII N2 . HoBoopck»:

® MOBBINICHHE KayecTBa OOpa30BaHUA B COOTBETCTBUU C TPeOOBAHUSIMHU
COLIMAJIbHO-DPKOHOMHYECKOTO W HMH(OPMAIMOHHOTO pa3BUTHUsl OOIIECTBA W
OCHOBHBIMH HaIpaBJICHUSIMU Pa3BUTUSI 0Opa30BaHUsI HA COBPEMEHHOM JTarle.

® CO3/laHHE KOMIUIEKCA YCIOBUW JJI CTAHOBJICHHUS M Pa3BUTHS JIMYHOCTH
BEITYCKHUKA B €€ WHIWBHUIYAJIbHOCTH, CaMOOBITHOCTH, YHHUKAJIBHOCTH,
HEMMOBTOPUMOCTH B COOTBETCTBUH C TPEOOBAaHUSIMHU POCCHICKOTO OOIECTBA

e oOecreueHNEe TUTAHUPYEMBIX PE3yIbTaTOB IO JOCTHXKCHHUIO BBIITYCKHUKOM
IEJIeBbIX  YCTAHOBOK, 3HAHWM, yMEHWH, HaBBIKOB, KOMIIETCHIIMH |
KOMITETEHTHOCTEH, OMpeIeNsieMbIX JTUYHOCTHBIMU, CEMEHHBIMU, OOIIECTBEHHBIMH,
roCyapCTBEHHBIMUA MOTPEOHOCTSIMU M BO3MOKHOCTSIMUA OOYYarOIIErocs CPeIHEro
IIKOJIBHOTO BO3pacTa, WHAUBUAYAJIbHBIMH OCOOCHHOCTSIMH €ro pa3BUTHS U
COCTOSIHUSA 3/I0POBbSI;

® YCBOCHHE YYAIIMMHCS CMBIC]Ia OCHOBHBIX TIOHATHH W 3aKOHOB (PU3HKH,
B3aMMOCBSI3M MKy HUMU;

e (opMuUpOBaHWE CHUCTEMbl HAyYHBIX 3HAaHWMK O TPHPOAE, €¢
byHIaMEHTAIBHBIX 3aKOHAX I TOCTPOEHUS TMPEACTABICHHUS O (HUIUIECKOM
KapTUHE MUPA;

e (opmupoBaHHe YOSKICHHOCTH B MO3HABAEMOCTH OKPYXKAIOIIETO MHUpa H
JIOCTOBEPHOCTH HAYYHBIX METO/OB €T0 M3yUCHHUSI,

® pa3BUTHC ITO3HABATCIIBHBIX WHTEPECOB M TBOPYECKUX CIIOCOOHOCTEH
oOy4JaroIuxcs ¥ IPHOOPETEHHUE OIBITAa TPUMEHEHHUS HAYIHBIX METOJIOB ITO3HAHMSI,
HaOMOACHUS  (U3WYECKUX  SBJCHUH, TPOBEICHUS  OMNBITOB,  IMPOCTBIX
DKCIIEPUMEHTANLHBIX HCCIEOBAaHUM, TPSAMBIX W KOCBEHHBIX W3MEPEHUU C
WCITOJIb30BAHUEM aHAJIOTOBBIX M IU(MPOBBIX U3MEPHUTEIBHBIX MPHOOPOB; OIICHKA
MOTPENTHOCTEN JTHOOBIX U3MEPECHHI;

® cucTeMaTu3aIus 3HaHUW O MHOT000pa3uu OOBEKTOB U SIBJICHUI MPUPOJIBI,
0 3aKOHOMEPHOCTSIX MPOIIECCOB U 0 3aKOHAaX (PM3UKH AJIT OCO3HAHUS BO3ZMOXKHOCTH
Pa3yMHOTO HCIIOJB30BaHMS JOCTIKEHWH HAayKHh B JalbHCHIIEM pPa3BUTHH
IUBUIIA3AITIH;

¢ (OpMHUPOBAHHE TOTOBHOCTH COBPEMEHHOTO BBIITYCKHHKA OCHOBHOM IIIKOJIBI
K aKTHUBHOUW Y4eOHOW AEATENHHOCTH B WH(OPMAIMOHHO-00pPa30BaTEIIBHON Cpee
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0O0IIeCTBa, UCTIOIH30BAHUIO METOIOB TTO3HAHUS B MPAKTHYECKOW JACSATEILHOCTH, K
pacliupeHur0 W yriayOJeHuro (GU3MYECKUX 3HAHUNW W BbhIOOpa (UBUKH Kak
npOo(HIBHOTO MpeAMETa JIJIsl POI0JKEHUsT 00pa30BaHUS;

® OpraHu3alys HKOJOTHYECKOTO MBIIUICHUS M IEHHOCTHOTO OTHOUIICHHS K
IpUpOAE, OCO3HAHHE HEOOXOAUMOCTH TMPUMEHEHHUS JOCTIKCHHH QU3UKU WU
TEXHOJIOTHH JIJIS1 pallMOHATILHOTO TIPUPO/IOTIOIH30BAHUS;

e MOHUMaHWE (PU3NYECKUX OCHOB WM MPUHIIAIIOB JIEHCTBUsI (paOOTHI) MaIIvH
U MEXaHW3MOB, CpPEICTB TIEPEABMKCHHUS W CBSI3W, OBITOBBIX MPHUOOPOB,
MIPOMBITIUICHHBIX TEXHOJOTUYECKUX IMPOIIECCOB, BIMSHHUS WX HA OKPYKAIOIIYIO
Cpelly; OCO3HaHHE BO3MOXXHBIX NPUUYUH TEXHOTEHHBIX U OSKOJOTUYECKUX
KaTacTpod;

e (opmMupoBaHHE TMPEACTABICHUN O HEPAIMOHAIFHOM HCIOJIb30BAHUU
OPUPOIHBIX PECYpCOB M DSHEPIUM, 3arpsi3HEHUU OKpYyXKarolmehd cpeapl Kak
CJICICTBHE HECOBEPIIICHCTBA MAITMH M MEXaHU3MOB;

® OBJQJCHHEC OCHOBaMH O€30MMACHOTO WCIOJb30BAaHUS E€CTECTBCHHBIX U
WUCKYCCTBEHHBIX DJICKTPUYECKMX W MArHUTHBIX TIOJIEH, JJIEKTPOMAarHUTHBIX |
3BYKOBBIX BOJIH, €CTECTBEHHBIX W MCKYCCTBEHHBIX HOHU3UPYIONIUX H3IYUCHUH BO
n30ekKaHue UX BPETHOTO BO3JCHCTBUA HA OKPYXKAIOIIYIO CpPEelay M OpraHu3M
yeJioBeKa

® pa3BUTHE YMEHHUs IUIAHUPOBATH B MOBCEIHEBHOW KU3HU CBOM JICUCTBUS C
NPUMEHEHUEM TOJIYYEHHBIX 3HAHMM 3aKOHOB MEXaHUKH, SJIEKTPOJIUHAMUKH,
TEPMOJIMHAMHKH U TCTUIOBBIX SIBICHHM C IIETBI0 COSPEKECHHS 30POBBSI.

Hoctuxxenue uened pabodeil mporpamMmbl 1Mo (u3MKe 00ecreuynBaeTcs
pEIICHUEM CIICTYIONTNX 3a1ay:

1) oGecneuenue 3PPEKTUBHOTO COYCTAHUS YPOUHBIX U BHEYPOUHBIX (POPM
opraHu3anud  o0pa30BaTEILHOTO  MpOIecca, B3aUMOJCUCTBHS  BCEX  €T0
YY9aCTHHKOB;

2) opraHu3aiMs HHTCIUICKTYaJIbHBIX W TBOPYECKHUX  COPECBHOBAHMI,
MIPOCKTHON 1 y4eOHO-UCCIIEI0BATEIILCKOM AEATCIbHOCTH;

3) coxpaHeHHe H YKpeIUICHHE (U3HYECKOI0, ICHUXOJIOIHYECKOro U
COITMAJILHOTO 3I0POBbS O0YJAIOIINUXCs, 0OecCIIedeHne UX OC30IMaCHOCTH;

4) ¢opMmupoBaHHE TO3UTUBHOW MOTHBAIMK OOYYaOIMIUXCS K y4eOHOMH
NEeSATeITbHOCTH;

5) oOecrieueHne  YCIIOBHM, YYHUTBHIBAIOIIUX WHIABUAYATbHO-THYHOCTHBIC
0COOEHHOCTH 00YyYaIOIINUXCS;

6) COBepIICHCTBOBAHHUE B3aMMOICHCTBHS yU4EeOHBIX TUCIUIUIMH Ha OCHOBE
WHTETPAINH;

7) BHeApeHHWE B y4eOHO-BOCHUTATEIBHBIM  IMPOILECC  COBPEMCHHBIX
o0pa30oBaTeIbHBIX TEXHOJOTHUH, (DOPMHUPYIONIUX KIFOUYEBBIC KOMIICTCHITUH;

8) pasButHe quddepeHIHaT 00YyUCHHUS;

9) 3HAKOMCTBO OOYYAIOIIMXCS C METOJOM HAaydyHOTO MO3HAHHS W METOJaMHU
UCCJIEIOBaHMs OOBEKTOB U SIBIICHUN TIPUPOIBL;



10) mpuoOpeTeHrne OOYYarOIIMMHKCS 3HAHUH O MEXaHWYECKHUX, TEIUIOBBIX,
AIIEKTPOMATrHUTHBIX M KBAHTOBBIX  SIBIICHUAX, (PU3WYECKUX  BEIMYMHAX,
XapaKTEPU3YIOIINX ITU SBJICHUS;

11) popmupoBanrue y OOYYAIOIIMXCS YMEHHH HAONI0JaTh MPUPOIHBIC
SBJICHUSI M BBINIOJHATH OINBITHI, JabOpaTOpHble paOOThl U IKCHEPUMEHTAIbHbBIC
UCCJIEIOBAHUSI C  UCIOJIb30BAaHUEM  M3MEPUTENBHBIX MNPUOOPOB,  IIMPOKO
MPUMEHSEMBIX B MPAKTUUYECKON KU3HH;

12) oBnasenne oOydYarOMUMUCS OONICHAYYHBIMHA TOHSATHSIMH: IPUPOTHOE
SBJICHWE, OMIIMPUYCCKA  YCTAHOBJICHHBIM  (akT, mpobnema, THUIIOTE3A,
TEOPETUUECKHUI BBIBOI, PE3YJIbTAT IKCIIEPUMEHTATILHON MPOBEPKU;

13) monumMaHue  OOYYarONMIMMKCS  OTJIMYMH  HAyYHBIX  JAHHBIX  OT
HEMPOBEPECHHON WH(GOPMAITNH, [IEHHOCTH HAYKH I yAOBICTBOPCHHS OBITOBBIX,
IIPOU3BOJICTBEHHBIX U KYJIBTYPHBIX OTPEOHOCTEN UeIOBEKA.

B ocHoBHOI mikosne ¢usuka uzydaercs ¢ 7 mo 9 kimacc. O0bEM yueOHOTO
BPEMEHH, BBIJICJICHHOT'O Ha U3y4eHue (PU3UKU B OCHOBHOM I1KoJie, cocTaisieT 208
y4eOHbIX 4yacoB. B ToM uucie B 7, 8 mo 70 yueOHBIX WacoB, B 9 kiacce — 68
y4eOHBIX YaCOB U3 pacyeTa 2 yueOHBIX Yaca B HEJICIIO.

B nepuon 4pe3BplUAMHBIX CUTyalMi, MOTOJHBIX YCIOBUW, BBEICHUSA
KapaHTUHHBIX MeponpusTHil mo 3aboneBaemoctu rpurmoM, OPBU u apyrumu
WHDEKIIMOHHBIMA  3200JIEBaHUSIMU, OO0pPa30BATENIbHBIA MPOIECC MO JTAHHOMY
y9eOHOMY  TPEAMETy OCYIIECTBISETCS C MCIOJb30BAaHUEM JTHCTAHIIMOHHBIX
TEXHOJIOTHH, «3JIEKTPOHHBIX JHEBHUKOBY, COIIMAIBHBIX CETeH U APYTruX (hopm.

IHJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O
HPEIMETA «®PU3UKA»
Jannast pabodas mporpamma oOecneduBaeT (OpMHUPOBAHUE JIMYHOCTHBIX,
METaNpPEeIMETHBIX U IIPEAMETHBIX PE3YJIbTATOB.
JIMYHOCTHBIMH pPe3yabTaTAMU SBJISAIOTCH:

e ChopmMHpOoBaHHOCTh MMO3HABATEIbHBIX HHTEPECOB Ha OCHOBE pPa3BUTHUS
MHTEJJIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN 00ydaromuxcs;

e VYOEeXIEHHOCTh B BO3MOXXHOCTH IO3HAHMS MPUPOJIBI, B HEOOXOIUMOCTH
pPa3syMHOI'0 HUCHOJIb30BAHUs JOCTHKECHUN HAYKU U TEXHOJIOTUM U1l JaJIbHEHILET O
Pa3BUTHUSl YEJIOBEUECKOTO0 OOLIECTBA, YBAXEHUE K TBOPLAM HAYKHM W TEXHUKH,
OTHOUIEHUE K (PU3UKE KAK JIEMEHTY 00I1e4eI0BEUECKON KYIbTYpHI;

e (CaMOCTOATENBHOCTh B NMPUOOPETEHHWH HOBBIX 3HAHUH M MPAKTHUECKUX
YMEHHUU;

e ['OTOBHOCTH K BbIOOPY JKM3HEHHOTO MTyTH B COOTBETCTBUU C COOCTBEHHBIMU
WHTEpPECaMHU U BO3MOKHOCTSAMM;

e MoTuBauus 00pa3oBaTENIbHOW JE€ATEIbHOCTH IIKOJBHUKOB Ha OCHOBE
JMYHOCTHO OPUEHTHPOBAHHOTO NOAXO0MA;

e DOpMHPOBAaHME LEHHOCTHBIX OTHOLICHWM Jpyr K Jpyry, YYHUTEI0,
aBTOpaM OTKPBITUN U M300pETEHUIA, pe3yabTaTaM 00yUEeHHUS.

MeranpeaMeTHBIMH pe3yJabTaTaMM SBISIIOTCS:



e OBnajeHne HaBBIKAMU CAMOCTOSTEIFHOTO TMPHOOPETEHHsI HOBBIX 3HAHUM,
OopraHu3anud y4eOHON J1eATeNbHOCTH, IIOCTAaHOBKM II€J€H, IJIaHUPOBAHMUS,
CAMOKOHTpPOJSI M OIICHKA PE3yJIbTaTOB CBOEH JIEITENIbHOCTH, YMEHUSIMHU
MPEABUACTh BO3MOXKHbBIE PE3YJIbTAThl CBOMX JIEHCTBHIA,

o [loHuMaHue pa3Iuuuil MKy UCXOTHBIMHU (DAKTAaMU U TUIIOTE3aMH ISl UX
OOBSCHEHHS, TCOPETUICCKUMU MOJCISIMH U PEATbHBIMA OOBEKTAMHU, OBJIAICHHEC
YHUBEPCATHHBIMH YUCOHBIMH JEHCTBUSIMH Ha TIPUMEPAx THUTIOTE3 JJIsT OOBICHEHUS
W3BECTHBIX (DAKTOB W OSKCIEPUMEHTAIBLHON TPOBEPKH BBIIBUTAEMBIX THITOTES,
pa3pabOTKH TEOPETUICCKUX MOJIEIICH MPOIECCOB WM SBICHHIM;

o ®OopMHpOBaHHWE YMEHHMI BOCHPHUHUMATh, MepepadaThiBaTh U MPEAbIBISTH
uH(OPMAIUIO B CIIOBECHOM, 00pa3HOM, CHUMBOJIMYECKOHM (hopMax, aHATU3UPOBATh U
nepepadaThiBaTh MOJYUYEHHYI0O MH(OPMAIMIO B COOTBETCTBUM C MOCTABJICHHBIMU
3aJlayaMu, BBIJICNIATh OCHOBHOE COJIEP’KaHHE MPOYUTAHHOTO TEKCTa, HAXOJUTh B
HEM OTBETHI Ha MOCTABJICHHBIE BOMPOCHI U U3JIaraTh €ro;

e [IpuoOpereHue ombiTa CaMOCTOATEIBLHOTO TIOMCKA, aHald3a M OTOOpa
uHpoOpMalMM €  HCMHOJB30BAHUEM  PA3JIUYHBIX HCTOYHUKOB M  HOBBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUHN JJIsl pEIICHUS TO3HABATEIbHBIX 3a]1a4;

e Pa3BuTHE MOHOJIOTMUECKOW MU JMAJOTUYECKON pEeud, YMEHHUS BBIPaXKaTh
CBOM MBICJIIM M CIIOCOOHOCTH BBICIYIIMBATh COOECEIHUKA, TOHUMATh €r0 TOYKY
3peHus, MPU3HABATh MPABO JPYroro YejJoBeKa Ha MHOE MHEHUE;

e (OcBOeHUE TMPUEMOB JICHCTBUI B HECTAaHAAPTHBIX CUTYallUsIX, OBIAJCHHUE
HBPUCTUUECKUMH METOJIAMU PEIICHUS TTPoOJIeM;

o dopMupoOBaHHE YMEHHMI paboTaTh B TPYIIE C BHIOJHEHUEM DPa3IUYHBIX
COIIMAJIBHBIX POJIEH, MPEJCTaBIsATh U OTCTAWBATh CBOW B3TJISABI U YOCKICHHUS,
BECTH JUCKYCCHIO.

IIpeaMeTHBIMM pe3yJbLTATAMM SIBIISIOTCS:

BoinyCKHUK HAYYUTCH:

e coOmomarh TpaBuiIa OE30MACHOCTH W OXpaHbl Tpyda mOpu padoTe ¢
y4€OHBIM U JIAOOPaTOPHBIM 000PYI0OBAHUEM;

® [OHMMAaTh CMBICJ OCHOBHBIX (DMU3NYECKUX TEPMHHOB: (PU3UYECKOE TEJO,
busndeckoe sBieHue, GU3nyecKas BeIUUNHA, CAMHUIIBI U3MEPECHHUS;

® pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pPENIUTh MPU TOMOIIU
bU3MYEeCKUX  METOJOB;, aHAJTU3UPOBATh  OTJEIBHBIC  OTAlbl  MPOBEIACHUS
WCCJICIOBAHUM W UHTEPIIPETHPOBATH PE3YJIHTATH HAOIOACHHUIN U OTIBITOB;

® CTaBUTHb ONBITHI IO KCCJIEAOBaHUIO (DUBNUECKUX SIBICHUU  WJIN
(bu3nYecKuX CBONCTB Tel 0€3 MCIOJIb30BaHMS TMPSMBIX W3MEPEHUN; MPU ATOM
dbopmynupoBaTh npodiieMy/3anady yueOHOro IKCIIEpUMEHTA; COOUpaTh YCTaHOBKY
U3 MPEIJI0KEHHOTO 000pYA0BaHUS; IPOBOJUTH OMBIT U (DOPMYJIUPOBATH BHIBOIBI.

[Ipumeuanue. [lpu mnpoBeneHun wuccienOBaHUA (U3UYECKUX SBICHHM
W3MEpPUTENbHBIE TMPUOOPHI  UCIMOJIB3YIOTCS JIMIIb KAk JaTYUKH HU3MEPEHUS
(bU3MYeCKUX BEJMYWH. 3aMKUCH MOKa3aHUN MPSAMBIX U3MEPEHUM B 3TOM CiIydae He
TpeOyeTcs.

® TIOHUMATh POJIb IKCIIEPUMEHTA B MTOTYYCHUH HAYYHON HH(POPMAIINH;

® [POBOJUTH TMpsIMble HM3MEpeHUs (U3UYECKUX BEJIUYUH: BpeMs,
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paccrosiHue, Macca Tena, o0ObeM, cujia, TeMIleparypa, aTMoc(epHoe naBJeHHE,
BJIQXHOCTh BO3/lyXa, HaNpsDKeHWE, Cuja TOKa, paJualMoHHbIE  QoH (C
UCIIOJIb30BAaHUEM JIO3UMETpPA); MpPU O3TOM BBIOMpATh ONTUMAJIBHBIA CHOCOO
U3MEPEHUS M MCIOJIB30BATh IPOCTEMIIME METOAbl OLICHKM IOTPEIIHOCTEN
W3MEPEHUM.

[Ipumeyanue. JlobGas ydeOHas mporpamMma JIOJDKHA 00O€cCIeurBaTh
OBJIaJICHUE MPSMBIMU U3MEPEHUSIMU BCEX MEPEUUCICHHBIX (PU3NYECKUX BETUUHH.

® MPOBOJUTH HCCJICIOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEIUYUH C
WCMOJIb30BAHUEM MPSIMBIX W3MEPEHHI: NMPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(bUKCUpPOBATH PE3YyNbTAThl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYCCKUX BEIUYUH B
BU/JIC TAOJIUIT ¥ TPpa(hUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBAHNUS,

® [IPOBOJIUTH KOCBEHHbIE M3MEpPEHUs (PUBMUECKUX BEIUYHH: MPHU
BBITIOJIHEHUU W3MEPEHUN CcoOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIys
MIPEIIOKEHHOW MHCTPYKLMHU, BBIYUCIIATh 3HAYEHUE BEIIMYMHBI U AHAIU3UPOBATH
IIOJIyYE€HHBIE PE3YyJIbTAThI C YUETOM 3aJaHHOU TOYHOCTU U3MEPEHU;

® AQHANM3UPOBATH CHUTYyallUd MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa,
y3HaBaTb B HHUX TMPOSABJICHUE HU3YUYCHHBIX (PUBMUECKUX SIBICHUU WIH
3aKOHOMEPHOCTEN U IPUMEHSITh UMEIOIIUECS 3HAHUS JIJIs1 UX OOBSICHEHUS,

® [OHMMAaTh NPUHIUIIBI JIEUCTBUS MaIllMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB, YCIOBUA UX 0€30MaCHOT0 UCIIOIh30BaHUS B IIOBCETHEBHOM KU3HH,

® LCIOJBH30BaTh IMPHU BBIOJHEHUH Y4YEOHBIX 3a/lad HAy4YHO-TIOMYJISIPHYIO
auTepaTtypy o (U3WYECKUX SBJICHUSAX, CIPABOYHBIC MaTepHUalbl, PECypChl
HNuTtepHer.

BbInyCKHUK MOJIyYUT BO3MOKHOCTh HAYYUTHCS:

® 0CO3HaBAMb YEHHOCMb HAYYHLIX UCCIe008aHUll, pOab (QQU3UKU 8
pacuuperuy npeocmasieHuil 06 oKpyicarouem mupe u ee 6K1ad 6 YIyuuleHue
Kauecmea JHCU3Hu,

® UCNnOBL306aMb NPUEMbl NOCMPOEHUS Guaudeckux mooenel, NOUcKa u
DopMYIUPOBKU  00KA3AMENbCME  BbIOGUHYMBIX ~2UNOMe3 U  MeopPemudecKux
86160008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHBIX PAKMO8;

® CpasHu8amv MOYHOCHb USMEPEHUSl (PUUYECKUX GeIUYUH NO GeIUYUHE UX
OMHOCUMENbHOU NOZPEUHOCMU NPU NPOBEOEHUU NPSAMbIX USMEPEHULL,

® CAMOCMOSMENbHO NPOBOOUMb KOCEBECHHbIE USMEPEHUs. U UCCAeO08AHUSL
QusuvecKux BelUUUH C UCNOIb30BAHUEM PASTUYHBIX CHOCOD08 UMEpPEHUs]
Qusuueckux 6eruUyUH, 8blOUPAMb CPEOCMBA UBMEPEHUS C Y4emoM HeoOX00UMOl
MOYHOCMU U3MepeHull, 0O0CHOBbLIBANMDb 8bLOOP CNOCODA UBMEPEHUSsl, AO0EeKBAMHO20
NOCMAegIeHHou  3adave, NPOBOOUMb OYEHKY O00CMOBEPHOCHU — NOJIYYEHHbIX
pe3yIbmamos;

® GOCHPUHUMAMb UHGOPMAYUIO PUIUYECKO20 COOEPHCAHUSL 6 HAYUHO-
HONYJSAPHOU umepamype u Ccpeocmeax MAacco8ol UHOOpMayuu, KpUumuiecku
OYEHUBAMb NOJYUEHHYIO UHMOPMAYUIO, AHATUSUPYSL ee COOEePAHCAHUE U OaHHble 00
uUcmouHuKe ungopmayuu,

® coz0asamv COOCMBEHHblE NUCLMEHHble U YCHHble CO00WeHUsT O
QusuuecKux AGNEHUSX HA OCHOBE HECKOAbKUX UCMOYHUKO8 UH@opMayuu,
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CONpoBOIHCOAMb  BbICYNJICHUE — Npe3eHmayuerl,  Yuumoléas  0COOEHHOCMU
ayoumopuu c8epCmHUKO8.
IIpeameTHbIe pe3yJIbTATHI IO TEMAM y4e0HOI0 NpeaMeTa:
MexaHu4ecKue siBJICHUA

BbINyCKHUK HAYYHUTCH:

® pacno3HaBaThb MEXAaHUYECKUE SBICHUS M OOBICHATH Ha OCHOBE
MMEIOIIMXCS 3HAHWM OCHOBHBIE CBOMCTBA WM YCJIOBUA IIPOTEKAaHHMS OTHUX
ABJICHUM: PAaBHOMEPHOE W HEPAaBHOMEPHOE JBWKEHHME, PAaBHOMEPHOE U
PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBHKEHUE, OTHOCUTEIBHOCTD MEXAHUYECKOTO
JBUKCHMSI, CBOOOJHOE TAJCHHUE TeJl, PABHOMEPHOE JBIKEHHE IO OKPYKHOCTH,
WHEpLHUs, B3aUMOJCHCTBHE TEJ, PEAKTUBHOE JBWIKECHHE, Ieperada JaBJICHUs
TBEPJBIMH TEJAMH, KUJKOCTAMH W Ta3aMHu, aTMoc(epHOe IaBlIeHHE, TJIaBaHUE
T€Jl, PAaBHOBECHUE TBEPABIX TEJI, HMEIOLIUX 3aKPEIUICHHYIO OCh BpallCHHUs,
Kosie0aTeIbHOE IBUYKEHUE, PE30HAHC, BOJIHOBOE JIBUKEHHE (3BYK);

® ONKUCHIBATH M3YYCHHBIE CBOWCTBA TEJI W MEXAHUYECKUE SIBJICHUS,
UCIONIb3Ysl (DU3UYECKUE BEJIMYUHBL: MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHUE,
nepuoJI 00pallleHrs, Macca Tena, INIOTHOCTh BEIEeCTBa, CHila (CHjla TSKECTH, CHIla
yIOPYrOCTH, CUJa TPEHHUA), AABJICHHE, UMITYJIbC Tella, KMHETHYeCKash JHeprus,
MOTEHIIUAJIbHAS YHEPTHs, MEeXaHu4yeckasi paboTa, MexaHudeckass MoImHocThb, KIT/]
IIPU COBEPIIEHUH PAOOTHI C UCIOJB30BAHUEM MPOCTOTO MEXaHU3Ma, Cujla TPEHUS,
aMIUIMTYyJa, [EPUOJ M YacToTa KoJeOaHWH, JJIMHAa BOJIHBI U CKOPOCTb €€
pacnpocTpaHEeHUs; MPU ONMUCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, WX O0O3HAYCHHUS M €JIMHHUIIBI H3MEPEHUs, HaXOIUTh
(GopMyIbl, CBSA3BIBAIOIIME JIAaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTUMH
BEJTMYMHAMU, BBIUMCIISATH 3HaUYCHNE (DU3NUIECKOMN BEITMYUHBI;

® AHAIM3UPOBATH CBOWCTBA TE€JI, MEXAHWYECKHUE SIBJICHUS U IPOLECCHI,
UCIOJNIBb3Ysl (PU3UUECKUE 3aKOHBL: 3aKOH COXPAHEHUS] SHEPTUHU, 3aKOH BCEMHPHOTO
TATOTEHUS, MNPUHILMII CYNEPHO3ULIMU CUJl (HaXOXKACHHE PaBHOJEHUCTBYIOLIEH
cuibl), I, 1T u III 3axkonbl HeloTOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOH ['yka,
3akoH [lackamsa, 3akoH Apxummena; @Tpd OTOM  Pa3InyaTh  CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

® pas3nuyaThb OCHOBHBbIE MPU3HAKA M3YyYEHHBIX (U3UUECKUX MOJIeTeH:
MaTepuagbHas TOYKA, HHEPLUHUAIbHASA CUCTEMA OTCUETA;

e peliaTh 3aJauM, HCIHOJIb3Yys (PU3MUecKHe 3aKOHBbI (3aKOH COXpaHEHHs
DHEPIUU, 3aKOH BCEMUPHOI'O TATOTECHUs, NpUHLUN cyrneprnosuuuu cui, I, 1T u 111
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUs HMMITyJIbCa, 3aKOH ['yka, 3axkoH Ilackauns,
3aKOH Apxumesna) u (GopMysibl, CBS3BIBAIOIINE (U3UYCCKUE BEIUYUHBI (ITYTh,
CKOpPOCTb, YCKOPEHHME, Macca Tella, IUIOTHOCTh BEIIECTBA, CHUJA, JIaBJICHUE,
UMITYJIbC T€JIa, KUHETUYECKasl dHEPrus, MOTEHUHAIbHAS JSHEPIUs, MEXaHW4YecKas
pabora, MexaHumyeckas MoinHocTh, KIIJ[ mpocroro mexanusma, cuiia TpeHUs
CKOJIBKEHUS, KOIPPUIIMEHT TPEHUS, aMIUTUTYy1a, TIEPUOJI U YacToTa KoJieOaHUH,
JUIMHA BOJIHBI M CKOPOCTh €€ PacHpOCTpPaHEHHs): Ha OCHOBE aHaIM3a YCIOBUS
3aJ]a4M 3alHChIBaTh KPATKOE yCIOBHUE, BBIACIATh (PU3MUECKHUE BEITMUUHBI, 3aKOHbI
U (QopMyIbl, HEOOXOAUMBIE AJIsi €€ PEIICHUs, MPOBOAUTh PACUEThl M OLECHUBAThH
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pPEaNbHOCTD MOTYYSHHOTO 3HAYEHUS (DU3UIECKON BEIIMUNHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

® UCNONBL306AMb 3HAHUS O MEXAHUYECKUX SGNEeHUAX 8 NOBCEOHEeBHOU HCUZHU
0151 obecnevenuss 6e3onacHocmu npu oopawjeHuu ¢ npubopamu u mexHuyecKuMu
yempoticmeamu, 07151 COXPAHEHUsL 300P08bsi U COONIO0EHUS HOPM IKOTOSUYECKO20
nosedeHuss 8 OKpydcarwel cpede;, NpuUBOOUMb NPUMEPbl NPAKMUYLECKO20
UCNONL306AHUS (PUIUYECKUX 3HAHUL O MEXAHUYECKUX ABNEHUSIX U QU3UYEeCKUX
3aKOHAX;, NpUMepbl UCNONL30BAHUS BO300HOGNAEMBIX UCMOYHUKOE IHEPIUU,
9KONIO2UYECKUX NOCIeOCMBULL UCCIe008AHUSL KOCMUYECKO20 NPOCMPAHCME,

® paziuuams 2pamuybl NPUMEHUMOCMU QUBUYECKUX 3AKOHOS8, NOHUMAMDb
sceobwuli  xapakmep  (YHOAMEHMANbHbIX  3AKOHO8  (3AKOH  COXPAHEeHUs
MEXAHUYECKOU JHepeuu, 3AKOH COXPAHEHUSl UMNYIAbCA, 3AKOH BCEMUPHO20
MAOMEHUSL) U O0CPAHUYEHHOCHb UCNONIL30BAHUS YACHBIX 3aKOH08 (3axon IyKka,
Apxumeoa u op.);

® HAXOOUMb AO0EKBAMHYIO NPEONIONCEHHOU 3adaye Gu3UYecKylo MOoOoeib,
paspewiams npobdiemy Kak HA OCHO8e UMEIOWUXCA 3HAHUL N0 MeXaHuke ¢
UCNONIL308AHUEM MAMEMAMU4ecko20 annapama, maxk u npu noMowu Memooos
OYEeHKU.

TensioBble sABJIEHUS

BbinyCKHUK HAYYUTCH:

® pacno3HaBaTh TEIUIOBBIC SIBIICHHUA W OOBSCHATH Ha 0a3e MMEIOIIUXCS
3HAaHWI OCHOBHBIC CBOWMCTBA WJIM YCJIOBHS MPOTEKAHUS dTUX SBJICHUM: Tuddy3us,
U3MEHEHHEe 00beMa Tell MPU HArpeBaHUU (OXJIAXKIACHUH), OOJbIast CKUMAEMOCTh
ra3oB, Majas CKUMaeMOCTh XUIKOCTEH W TBEPABIX TEN; TEIUIOBOE pPaBHOBECHE,
UCTapeHue, KOHACHCAIUS, TUIABJICHUE, KPUCTALIU3ANMS, KUIICHHWE, BIIAXKHOCTH
BO3/yXa, pa3lMYHbIE CMOCOOBI TeIuionepenayn (TerIonpOBOAHOCTh, KOHBEKIIHU,
U3ITy4YCHHUE), arperaTHble COCTOSHHUS BEIICCTBA,MOTJIOMICHUE JHEPTUU TIpU
UCTIAPCHUH J>KUJIKOCTH W BBIJICJICHUE €€ TPHU KOHJCHCAIIMM I1apa, 3aBUCHUMOCTH
TEMITepaTypbl KATICHUS OT JIaBJICHHUS,

® ONUCHIBATh M3YYCHHBIC CBOWCTBA TEN M TEIUIOBHIC SBIICHUS, WUCIIOIB3YS
bu3nuecKkue  BENMYMHBL:  KOJMYECTBO  TEIUIOTHI, BHYTPEHHSSI  DHEPrus,
TEeMIIepaTypa, yAelbHas TETUIOEMKOCTh BEIIECTBA, yeIbHasl TEIJIOTa TJIABIICHUS,
yaelbHas TeIJIoTa Mapoo0pa3oBaHus, yJeidbHAs TEIUIOTa CTOpPaHHWs TOILIMBA,
KOO (PHUITMEHT TONEe3HOTO JCWCTBHUS TEIUIOBOTO JIBUTATENsS; TPU OMHCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMbBIX BEIUYMH, WX
0003HaYEHUS U SUHUIIBI H3MEPEHUS, HAXOAUTh (POPMYIIbI, CBSI3BIBAIONINE JAaHHYIO
GU3MYECKYI0 BEIWMYMHY C JPYTUMH BEIWYMHAMH, BBIUYHUCIATH 3HAYCHHE
(bU3nYECKON BEJIMYUHBI;

® aHAJTM3UPOBATh CBOWCTBA TEJ, TCIUIOBBIC SBICHHWS W  IPOIIECCHI,
WCIIOJIb3Ysl OCHOBHBIC TOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHUU
BEII[ECTBA U 3aKOH COXPAHCHUS YHEPTHUH;

® pas3nuyaTh OCHOBHBIC TIPU3HAKA W3YYEHHBIX (DHU3UYECKUX Mojemei
CTPOCHHSI TA30B, JKUJKOCTEH U TBEPJIbIX TEIL,

® IPHUBOIUTH TPHUMEPHI MPAKTUYSCKOTO WCIOIB30BAHUS  (UBHUECKUX
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3HAHHUU O TETUJIOBBIX SIBJICHUSX;

® pemiath 3a7auyd, MCIHOJIb3Ysl 3aKOH COXPAHEHHUS SHEPTUM B TEILIOBBIX
npoieccax M GopMyIibl, CBsA3bIBaIONIME (U3MUECKUE BEIMYMUHBI (KOJIUYECTBO
TEIUIOTHI, TeMIepaTypa, yAelbHas TEIJIOEMKOCTh BELIECTBA, yJeiIbHas TEIioTa
IUIaBJICHUS, YIeNbHas TEIuioTa NMapooOpa3oBaHMs, YENbHAas TEIIOTa CrOpaHus
TOIINBA, KOA(PPHUIMEHT MOJE3HOTO AEHCTBHUS TEIJIOBOTO JBHUraTeNs): HA OCHOBE
aHaNM3a yCJIOBHS 3aJa4M 3allChIBaTh KPATKOE YCIOBHUE, BHIACIATH (PU3HUCCKHEC
BEJTUYMHBI, 3aKOHBI W (DOPMYJIBI, HEOOXOAMMBIC IS €€ PEeUIeHUs, MPOBOIAUTH
pacdyeTsl W OIICHWBATh PEATBHOCTh TIOJYYCHHOTO 3HA4YeHUS (PU3NUECKOU
BEITUYMHBI.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® 1LCNONB306AMb 3HAHUSL O MENN0BbIX ABNEHUAX 8 NOBCEOHEBHOU HCUZHU OIS
obecneuenusi 6e30nNaACHOCMU NpU 0OpaAWeHUU ¢ Npubopamu U MmexHUYecKUMU
ycmpoucmeamu, 0l COXPAHeHUsl 300P08bsi U COONOO0EHUS. HOPM IKON0SUYECKO20
nogedeHus 6 OKpyxcawmowelu cpede;, NPUBOOUMb NPUMEPbL  IKON0SUUECKUX
nocredcmsuil.  pabomvl  O0gueameneti GHYMpPEHHe20 C20pAHUs, MENI08bIX U
2UOPOINEKMPOCMAHYULL,

® paziuuams SpaHuybl NPUMEHUMOCU QU3UYECKUX 3aKOHO08, NOHUMAMb
6ceobwuti xapakmep yHOAMEeHMANbHBIX PUUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs.
SHepeUuUu 8 MeNJI0BbIX NPOYeccax) U OSPAHUYEHHOCMb UCNOIb308AHUS YACHHBIX
3AKOHO8;

® HAXOOUMb AOEKBAMHYIO NPEONIONCEHHOU 3adaye GuU3UYeCcKyl0 MOOeb,
paspewiams npobremy KaK Ha OCHOBE UMEIOWUXCS 3HAHULL O MENJIOBbIX SGNIEHUSX C
UCNONIL308AHUEM MAMEMAMUYECKo20 annapama, maxk u npu NOMOWU MemoOoo8
OYEeHKU.

DJleKTpUYeCKHe U MATHUTHBIE SIBJI€HHUS

BbINyCKHMK HAYYHUTCH:

® pacmo3HaBaTh JJCKTPOMATHHUTHBIC SIBJICHUS W OOBSACHATH HA OCHOBE
UMEIOIINXCS 3HAHUW OCHOBHBIE CBOWCTBA WJIM YCJIOBHS TPOTEKAHUS DJTUX
SBJICHUM: JJIEKTPU3ALINS TEJ, B3aUMOACHUCTBUE 3aPSIA0B, JJIEKTPUUECKAN TOK U €ro
JercTBUsS (TEIUIOBOE, XWMHUYECKOe, MAarHUTHOE), B3aUMOJICMCTBHE MArHUTOB,
AJIEKTPOMArHUTHAS WHIYKIUS, JICHCTBUE MAarHUTHOTO TOJIS HA TIPOBOJAHUK C TOKOM
¥ Ha JBIDKYIIYIOCS 3apsDKCHHYIO YacTHILy, JCHCTBUE DJIEKTPUUYECKOTO TOJIA Ha
3apSHKEHHYI0  YacTHILy,  JJICKTPOMarHWUTHBIE  BOJHBI,  TPSIMOJIMHEHHOE
pacnpocTpaHEeHHUE CBETa, OTPAKCHHUE U TIPETIOMIICHUE CBETA, AUCIIEPCHUS CBETA.

® COCTaBJISATH CXEMBI SJIEKTPUYCCKHUX IIEMeld ¢ TIOCJICAOBATeIbHBIM |
napayieIbHBIM COCAMHCHUEM DJIEMEHTOB, pa3iindas yCIOBHBIC 0003HAYEHUS
DJIIEMEHTOB JJICKTPUUYECKHX Iemnei (MCTOYHWK TOKa, KIIH0Y, PE3WCTOp, PEOocCTarT,
JaMII0YKa, AMIIEPMETP, BOJIBTMETD).

® WCIONBH30BAaTh ONTHYECKUE CXEMBI ISl TOCTPOCHUSI H300paKeHUN B
MJIOCKOM 3€pKajie ¥ COOMPAIOIICH JTNH3E.

® ONUCHIBATh HM3YyYCHHBIE CBOMCTBA TENI W DJEKTPOMArHUTHBIC SIBIICHUSA,
UCTIONIb3Ysl  (PU3MYECKHE BEJIIMYUHBI: DOJEKTPUYECKUU 3apsl, CHJIa TOKa,
ANEKTPUUECKOE  HAIPSOKEHUE, DIEKTPUUYECKOE  COIMNPOTHUBICHHE,  YHEIbHOE
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COTPOTHUBJICHUE BEIIECTBA, pPabOTa JJIEKTPUUECKOTO TMOJs, MOIIMHOCTh TOKA,
(GOKyCHOE pacCTOSHUE W ONTHYECKasl CHJIAa JTUH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX
BOJIH, JJWHA BOJHBI M 4YacTOTa CBETa; IPH ONHCAHWW BEPHO TPAKTOBAThH
(bu3MYECKUH CMBICTT HUCTOJIB3YEMBIX BEIHYWH, WX OOO3HAYCHUS W CIMHUIIBI
U3MEpEHUS; HaXOAUTh (DOPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DU3UYECKYIO BEITUUMHY
C IpYTUMU BEIMYNHAMH.

® AHAIM3MPOBATH CBOWMCTBA TEJN, DJIICKTPOMArHUTHBIC SBJICHUS M MPOIIECCHI,
UCTIONB3YS (DU3MYECKHE 3aKOHBL: 3aKOH COXPAHEHMs JJIEKTPUYECKOIrOo 3apsja,
3akoH Oma ansi ydactka 1end, 3akoH [xoymns-JIeHma, 3akoH MPsIMOJIMHEHHOTO
pacmnpocTpaHEHHs CBETA, 3aKOH OTPAXKEHHUS CBETA, 3aKOH MPEJIOMIICHHS CBETa; IpU
3TOM pa3iIuyaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa M €ro MaTeMaTHUeCKOoe
BBIp2XCHHE.

® IPHUBOIUTH TPHUMEPHI MPAKTUICCKOTO WCIOIH30BAHUSA  (UBHUECKUX
3HAHUU O AIIEKTPOMATrHUTHBIX SIBJICHHSIX

® pelaTh 337a4M, UCTONB3Ys (PU3MUecKre 3aK0oHbI (3akoH OMa I yJacTka
uenu, 3akoH Jlxoyinsg-JIeHna, 3aKOH NMPSIMOJIMHEWMHOTO PAacIpOCTPAHEHHUS CBETA,
3aKOH OTPaXEHHUS CBETA, 3aKOH MPEJIOMJIEHUSI CBETAa) U (POPMYIIbI, CBA3BIBAIOLINE
bu3nYecKue BETUYNHBI (CHJIAa TOKA, AJIEKTPUUECKOE HAMPSIKEHUE, DJICKTPUICCKOE
COINIPOTUBIICHUE, YIEIbHOE COMPOTHBIICHHWE BEIIECTBA, pabOTa 3IIEKTPUUYECKOTO
MOJIS, MOIMHOCTh TOKa, (POKYCHOE paCCTOSIHUE W ONTHYECKas CHJia JIMH3BI,
CKOPOCTh JJICKTPOMArHWTHBIX BOJH, JJIMHA BOJHBI M 4YacTOTa CBETa, (OPMYIIBI
pacdyera  DJIGKTPUYECKOTO  COMPOTHBJICHUS  MPU  IOCJIENOBATEILHOM U
napajyieIbHOM COSJAMHEHUH MPOBOJHUKOB): HA OCHOBE aHAJIM3a YCJIOBHS 3aJaud
3alAChIBaTh KPATKOE YCIIOBUE, BBIACIATh (PU3UUYECKUEC BEIUYHMHBI, 3aKOHBI H
dbopMysbl, HEOOXOIUMBIE JI €€ PEeIICHUs, MPOBOJIUTH PACUYEThl U OLICHUBATH
pEeanbHOCTD MOYYCHHOTO 3HAYCHUS (DU3UIECCKON BEITMUNHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHTHCS:

® UCNONBL308AMb 3HAHUS 00 2JIeKIMPOMACHUMHBIX S8IEHUAX 8 NOBCEOHEBHOLl
JHCU3HU Os1 obecnedeHus Oe3onacHocmu npu oopawjeHuu ¢ npubopamu u
MeXHU4eCKUMU YCMPOUCmMeamu, Ol COXPAHeHUsl 300p08bs U COONI00eHUsT HOPM
9KOJI02UYECK020 NO0BEOEeHUsl 8 OKpYdcalowell cpeoe;, NPU8OOUMsb NPUMepbl GIUAHUS
INEKMPOMASHUMHBIX USLYYEHUL HA HCUBbIE OP2AHUZMDYI,

® paziuuams 2pamuybl NPUMEHUMOCMU QUBUYECKUX 3AKOHO8, NOHUMAMDb
gceobwull  xapakmep  (QYHOAMEHMANbHBLIX — 3AKOHO8  (3AKOH — COXPAHEHUs
INEKMPULECKO20 3apsA0a) U 02PAHULEHHOCMb UCHOIb308AHUS YACHHBIX 3AKOHO8
(3axon Oma 0ns yyacmka yenu, 3akou /ocoynsa-Jlenya u op.);

® UCNONBL306AMb NpUEMbl NOCMPOEHUs Guauieckux moodenet, NOucka u
DOpMYIUPOBKU  00KA3AMENLCME  BbIOBUHYMBIX —2UNOMe3 U  MeopPemudecKux
81860008 HA OCHOBE IMNUPUYECKU YCTNAHOBTIEHHBIX (PaKmos,

® HAXOO0UMb AOEeK8AMHYIO NPeOlONHCEHHOU 3a0ade QU3UYECKYr0 MOOeb,
paspewams npobnemy Kak Ha 0CHOBe UMEIOWUXCS 3HAHUL 00 INeKMPOMASHUMHBIX
ABNEHUAX C UCNOIb308AHUEM MAMEMAMUYECKo20 annapama, maxk u npu nomowu
Memoo08 OUeHKU.

KBanToBbBIE AIBJICHUA
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BoinycKHUK HAYYUTCH:

® pacro3HaBaTh KBAHTOBBIE SIBJICHUS M OOBSCHATH HA OCHOBE MMCIOIIUXCS
3HaHWW OCHOBHBIE CBOIMCTBAa WJIM YCJIOBHUS TIPOTCKAHWS OTHX SBJICHUN:
€CTECTBCHHAass M WCKYCCTBEHHAsT pPaJMOaKTUBHOCTh, O-, [P- H Y-H3IydeHUS,
BO3HUKHOBEHHE JINHEHYATOTO CTIICKTPa U3ITyYSHUS aTOMa,;

® ONUCHIBATH WM3YyYCHHBIC KBAHTOBBIC SBJICHUS, WCIONB3YysS (u3nyueckue
BEJIMUMHBI: MAacCOBOE YHMCJO, 3apsAJ0BOE YHMCIO, MEPHOJ TMOIypachanga, SHeprus
(GOTOHOB; TpH ONHWCAHWM TPABWIBHO TPAKTOBATh (DU3UYECKUN  CMBICI
WCITOJIb3YEMbIX BEJIMYMH, UX OOO3HAYCHUS] W EAUHUIIBI W3MEPCHHs; HAXOIUTh
GbopMyIbl, CBS3BIBAIONIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JPYTHUMH
BEJIMYMHAMH, BBIYUCIIATH 3HaUYCHUE (PU3NICCKON BEITMYNHBI,

® AHAJTU3UPOBATH KBAHTOBBIC SIBJICHUS, MCIOJB3YsSd (PU3NUECKHE 3aKOHBI U
MOCTYJIaThl: 3aKOH COXPaHEHWsS SHEPIHM, 3aKOH COXPAHECHHS 3JICKTPUYECKOTO
3apsifa, 3aKOH COXPaHEHHs MacCOBOTO YHWCIA, 3aKOHOMEPHOCTH W3IY4YCHHS WU
MOTJIONICHHSI CBETAa aTOMOM, IPH 3TOM pa3inyaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA M €T0 MaTeMaTHYECKOE BBIPAKCHUE;

® pasnuyaTh OCHOBHBIC MPU3HAKY IUIAHETAPHOW MOJICTT aToMa, HyKJIOHHOH
MOJIENIA ATOMHOTO SI/Ipa;

® TPUBOAWTH TIPUMEPHI TPOSABICHUS B TPUPOAE U MPAKTUYECKOTO
UCIIOJIb30BAHUSI  PAMOAKTUBHOCTH, SIIEPHBIX M TEPMOSICPHBIX  PEAKIUH,
CIEKTPATBHOTO aHAJIK3A.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® UCNONBL306aMb  NOJYUEHHbIe 3HAHUAL 6 NOBCEOHEGHOU JCUSHU NpU
obpawenuu ¢ npubopamu U  MEXHUYECKUMU YCMPOUCMEamMu  (Cuemuux
UOHUBUPYIOWUX Hacmuy, 003UMemp), OJisl COXPAHEHUsl 300p08bsi U COONI00EHUs.
HOPM 9KON02UUECKO20 NOBEOCHUsL 8 OKPYICalouell cpeoe;

® COOMHOCUMb IHEPSUIO CEA3U AMOMHBIX s0ep C 0epeKmom Maccyl;

® 1PUBOOUMb NpUMepPbl GAUAHUS PAOUOAKIMUBHLIX USNYYEHUU HA JHCUBbLE
OpP2aHU3MbL, HOHUMAMb NPUHYUN OeLiCmEUs 003uMempad U paziuiams YCio8us e2o
UCNONIL308AHUSL,

® NOHUMAamb 3KoI02UYecKuUe npodiemvl, 8O3HUKAIOUWUE NPU UCNOTIb30BAHUU
AMOMHbBIX INIeKMPOCMAHYULL, U NYMU peueHuss 3mux npoonem, nepcneKmubol
UCNONIL308AHUS YNPABIAEMO20 MEPMOLOEPHO20 CUHMESA.

DJIeMeHThbl ACTPOHOMUH

BoinyCKHUK HAYYUTCH:

e yKa3bIBaTh Ha3BaHUA IIaHET COJIHEYHON CUCTEMBI; pa3indaTh OCHOBHbBIC
MPU3HAKK CYTOYHOI'O BpalleHUs 3Be3qHoro Heba, aBmxkeHus Jlynel, ComHila u
TUTAHET OTHOCUTEIHLHO 3BE3]I;

® [MOHUMATh PA3IUYHs MEXKIYy TEIHOICHTPHUYESCKOW W TCOICHTPUUYCCKOM
CUCTEMaMU MUDA;

BhInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® yKasvleamsv oOwue CcoUCMea U OMIUYUS NIAAHEem 3eMHOU 2pYnnvl U
nianem-eueanmos;, manvix men Conneynol cucmemsvl U OOILWUX NIAHEM,
NONIb308AMbCS KAPMOU 36€30H020 Heba npu HAbII0OEHUsX 36e30H020 Heba;
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® paziuuams  OCHOGHblE  XAPAKMEPUCMuKU  36e30  (pasmep, yeem,
memnepamypa) COOmHOCUmMb Yeem 38e30bl C ee meMnepamypou;
® paziuyams eunomeswvl 0 npoucxodrcoeHuu CoNHeuHOU CUCeMblL.

IIpeaMeTHbIE pe3yabTAaThl 0CBOCHUSA Kypca «PU3HKa» MO KJIaccaM
7 kaacc

IIpeaMeTHbIMH pe3yJbTaTaMU U3y4deHUs Kypca «Dusnmka» B 7-M Kiacce
ABJIAIOTCS. (GOPMHUPOBAHUE CIACAYIOMIUX YMEHUI.

VYyamiuecs 107KHbI 3HaTh/TIOHUMATb:

® CMBIC] MOHATUN: (PU3NYECKOE sIBJICHUE, (PU3UUECKUN 3aKOH, (PU3MUECKHE
BEITNYMHBI, B3aUMO/ICHCTBUE;

® CMBICT (DU3UYECKUX BEIIMYWH: ITyTh, CKOPOCTh, Macca, INIOTHOCTh, CHIIA,
JaBJieHue, paboTa, MOIIHOCTh, KHHETHYECKasi YHEPrusi, MOTEHIIMAIbHAs YHEPrusl,
KO3 (PUIIMEHT MOJIE3HOTO JACHCTBUS;

e cMbIch u3nyeckux 3akoHoB: [lackans, Apxumena.

- Ywyamuecs 10KHBI YMETh:

e coOMpaTh YCTAaHOBKHM IS OKCICPUMEHTA II0 ONMHCAHUIO, PUCYHKY H
MIPOBOIUTH HAOTIOACHUS N3y9aeMbIX SBJICHUM;

® U3MEPATh Maccy, OOBEM, CHIIy TSDKECTH, PACCTOSHUE, IMPEACTABISITH
pE3yNbTaThl UBMEPEHU B BUJI€ TaOJIHII, BHISABIISITH SMIIMPUYECKUE 3aBUCUMOCTH;

® OOBSCHATH pe3yJbTaThl HAOIIOIEHUN U HKCIIEPUMEHTOB;

® IIPUMEHSTH IKCIIEPUMEHTAIBHBIC PE3YJIbTAThI JIS MPECKAa3aHUs 3HAYCHUS
BEJTMYMH, XapaKTEPU3YIONTUX X0 (PU3NUECKUX SBICHUMN;

® BBIpaXaTh pPE3yJbTaThl HW3MEPEHWH W  pacuy€éToB B  CIWHHUIIAX
Mex1yHapOIHOM CUCTEMBI;

® pemiath 33a4M Ha TPUMEHEHUE N3YYCHHBIX 3aKOHOB;

® PUBOAWTH TMPUMEPHl MPAKTUYECKOTO HUCIOJIB30BAHUS  (U3UUECKUX
3aKOHOB;

® HCIIOJIH30BaTh TPHOOPETEHHBIC 3HAHUS W YMEHHS B TIPAKTHYCCKOU
JESATEILHOCTH U B TIOBCETHEBHOMN KU3HHU.

8- ki1ace

IIpeameTHbIMH pe3yJibTaTaMM H3yueHUs: Kypca «Dusuku» B §-M Kiacce
SABJISIOTCSL (GOPMHUPOBAHUE CIACAYIOMNUX 3HAHUN U YMEHUH.

3HATH/TIOHUMATh

® CMBICH MTOHATHUM: TETIOBOE JIBUKECHHE, TeIionepeaaya,
TEIUIONPOBOJHOCTh, KOHBEKIIMS, HM3JIy4YE€HHE, arperaTHoe COCTOsHUE, (ha30BbIM
MEepeXO0/l, MEKTPUUECKUHN 3apsif, JIIEKTPUUECKOE MOJIe, MPOBOJHUK U JUAIICKTPUK,
XAMHWYECKUH JIEMEHT, aTOM M aTOMHOE SIAPO, MPOTOH, HEUTPOH, SIAEPHBIEC PEAKIIUN
CUHTE3a U JICJICHHS, DJIEKTPUUECKasl CUJIA, CUJIOBBIE JINHUU JIEKTPUYECKOIO MOJI,
VOH, JJICKTPUYECKAs] LENb M CXEMa. TOYEYHbIM MCTOYHUK CBETA, IIOJIE 3PEHUS,
aKKOMOJIAITMsI, 3€pKaJlo, TeHb, 3aTMEHHUE, ONTHUYECKas OCh, (HOKYC, ONTHYECKHMA
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HEHTP, OJM30PYKOCTh U JAIBbHO30PKOCTh. MarHUTHOE TO0JIe, MATHUTHBIE CUJIOBBIE
JIMHUY, DJIEKTPOMAarHUTHOE TIOJIE, JJIEKTPOMAarHUTHBIE BOJIHBI, ITOCTOSIHHBIN
MarHuT, MarHATHBIH TOJIFOC.

® CMbICT (PU3MUECKUX BEJUUYMH: BHYTPEHHSS SHEPTUsl, KOJIUYECTBO TEILIOTHI,
yAENbHAs TEIUIOEMKOCTh BELIECTBA, YACJIbHAs TEIUIOTa CrOPaHHs TOIUIMBA,
yaenapHas — TEIUIOTa  [apooOpa3oBaHuWs,  yAeldbHAas  TEIUIOTA  IIJIABJICHHS,
TEMIIEpaTypa, TeMIepaTypa KWIIEHUS, TEMIEpaTypa IUIABICHUSA, BIIAXKHOCT,
JNIEKTPUYECKUHN 3apsifi, CHUJla TOKA, HAIPSDKEHUE, CONPOTUBIICHUE, YIECIBbHOE
COIIPOTHUBIIEHUE, padOTa ¥ MOIHOCTH TOKA, MAaCCOBOE YHCJIO, SHEPIUS CBSI3U. YIJIbI
naJeHNs, OTPAKECHUS, TPETOMIICHUS, (POKYCHOE PACCTOSHUE, ONITUYECKas CHIA.

® CMBICT (PU3MYECKHX 3aKOHOB: COXpPaHEHHMs] JHEPrUM B  TEIUIOBBIX
IIpolLeccax, COXPAaHEHMs  JJIEKTpUYECKOro 3apsma, Owma Uil ydacTka
nekTpudecko nenu, /xoymnsa-JIeHna, 3akoH Ammepa, 3aKOH IPSIMOJIMHEWHOTO
pacIpoOCTpaHEHUs CBETA, 3aKOHBI OTPAYKEHUS U IIPEIIOMIICHHUS CBETA.

VYuyamuecs 10/KHbl YMETh:

® ONUCHIBAaTh M OOBIACHATH (PU3UYECKUE SBJIEHUS: TEIIONPOBOIHOCTD,
KOHBEKIIMIO, W3JIy4YeHHE, WCIIAPEHHE, KOHACHCALUIO, KHUIICHUE, IUIABJICHUE,
KPUCTAJUIM3ALUIO, DJICKTPU3ALMIO TEJI, B3AaUMOACUCTBUE DJICKTPUYECKUX 3aPAIOB,
B3aMMOJICHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOTO IOJISI HA ITPOBOJAHHUK C TOKOM,
TEIUIOBOE  JEUCTBUE TOKA, OJJIEKTPOMArHUTHYI0 MHAYKLHUIO, OTPAKEHMUE,
IIPEJIOMIIEHUE U JUCIIEPCUIO CBETA;

® JCIOJb30BaTh (pU3MUECKHE NPUOOPHI U U3MEPUTEIbHbIE HHCTPYMEHTHI JIJIs
u3MepeHHs GU3NYECKUX BEJIWYMH: TEMIIEpaTyphl, BIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HaIpsHDKEHUs,  AJIEKTPUYECKOrO  CONPOTUBIIEHHUSA, pabOTbl M MOIIHOCTH
IIEKTPUYECKOTO TOKA;

® [IPEACTABISATH PE3yJbTAaThl U3MEPEHUN C MOMOILbIO Tabaul, rpauKoB U
BBISBJISITh HA OTOM OCHOBE OMIIMPUYECKUE 3aBUCUMOCTH: TEMIIEPATYpPhI
OCTBIBAIOILIETO Tela OT BPEMEHH, CHJIBI TOKAa OT HAIIPSHKEHUS HA y4acTKE LIEIH,
yIijla OTPaKEHMs OT yrila MaJcHUs CBETa, yIVla IPEJOMJIEHUS OT yIJla HaJcHUs
CBETA,

® BbIp@XATh pPE3yJbTaTbl WU3MEPEHMM U  PacyeToB B  EIMHMIAX
MexnyHapOIHOU CUCTEMBI;

® [IPUBOAMUTH MIPUMEPHI MPAKTUUECKOTO UCIIONBb30BaHUS (PU3MUECKUX 3HAHUM
O TEIIOBBIX, JICKTPOMArHUTHBIX SBJICHUSX;

® peliath 337a4M Ha IPUMEHEHUE U3YUEHHBIX (PU3MUYECKUX 3aKOHOB.

9-# KJ1acchbl
IIpeaMeTHbIMU pe3yabTaTaMu U3ydeHUs kKypca «®Dusnmka» B 9-Mm Kiacce
SABJISTFOTCSL (GOPMHUPOBAHUE CIACAYIOMUX YMECHHI.
Vyamuecs 10JKHBI 3HATH/TIOHUMATh:
® CMBICI  TIOHATHH:  MarHuTHOE  TIOJIe, aTOM, aTOMHOE  SApo,
PaaNOaKTUBHOCTh, HOHU3UPYIOIIUE U3IYICHUS; OTHOCUTEIIBHOCTh MEXaHHYECKOTO
JBIDKEHUS, TPACKTOpHs, WHEpIMaIbHAsd CHCTEMa OTCYEeTa, HCKYCCTBEHHBIN
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CIIyTHHUK, 3aMKHYTas CUCTEMA; BHYTPECHHHUE CHJIbI, MAaTEMATUYECKUWA MAasTHUK,
3BYK; H30TOII, HYKJIOH;

® CMbICT (U3MYECKUX BEIMYMH: MAarHUTHAas WUHIYKUHS, MAarHUTHBIN MOTOK,
DHEPIrusl BJIEKTPOMATHUTHOTO II0J, IEPEMEIICHHUE, IPOCKLUMS BEKTOpA, IYTh,
CKOPOCTb, YCKOpPEHHE, YCKOPEHHE CBOOOJHOTO MaJCHMs, LIEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CUja, CHJIA TSHKECTH, Macca, BEC Tela, MMITYJbC, NEPUOJ, 4aCTOTA,
aMIUTUTYJa, TIEPUOJ, YacToTa, ¢asza, JIMHA BOJIHBI, CKOPOCTh BOJHBI, SHEPTHUS
CBsI3U, ACPEKT Macc, NEPUOJ MOITypacnaja.

® CMBICJ (PU3NYECKUX 3aKOHOB: YPaBHCHHUS KHMHEMAaTHKHU, 3aKOHBI HproToHA
(mepBbIi, BTOPOM, TpETHii), 3aKOH BCEMHUPHOI'O TATOTEHHUS, 3aKOH COXPAHECHHS
UMITYJIbCa, TPUHUUII OTHOCUTENBHOCTH ['anmmnes,  3aKOHbl TapMOHUYECKHX
KOJIeOaHMM, IPABUJIO JIEBOM PYKH, 3aKOH SJIEKTPOMArHUTHOW MHIYKIIUHU, TPABUIIO
JleHua. 3akoH paguoOaKTHUBHOIO pacraja.

Yuammecs T0JKHbBI YMETh:

e coOMpaTh YCTaHOBKHM IS OSKCIEPUMEHTa [0 OINMUCAHUIO, PUCYHKY H
MPOBOAUTH HAOIIOICHUS U3y4aeMbIX SIBJICHUI;

® U3MEPSATH CHIY TSKECTH, PACCTOSIHHE; MPEACTABIATH PE3YJIbTATHI
U3MEPEHUI B BUJI€ TaOJIHII, BHIABIISITH SMIUPUYECKHUE 3aBUCUMOCTH;

® OOBSCHATH pe3yJbTaThl HAOIIOIEHUN U HKCIIEPUMEHTOB;

® [IPUMEHSATH IKCIIEPUMEHTAIIBHBIE PE3YJIbTATHI ISl MIPEACKA3aHUS 3HAUECHUS
BEJIMYMH, XapaKTepU3YyIOIIUX X0 (PU3NUECKUX SIBJICHUN;

® BbHIpaXaTh pE3yJbTAThl U3MEPEHHMM M  pPacy€roB B  €AUHHUIAX
MexnyHapOIHOM CUCTEMBI;

e peliaTh 3a7a4M Ha IPUMEHEHUE U3YUEHHBIX 3aKOHOB;

® PUBOAWTH TMPUMEPHl MPAKTUYECKOTO HUCIOJIB30BAHUS  (U3UUECKUX
3aKOHOB;

® ICMOJIb30BAaTh MPUOOPETEHHBIE 3HAHUS MU YMEHHUS B MPAKTUUYECKOU
JIESITETbHOCTH U B TIOBCETHEBHOM KU3HH.

COAEPXKXAHUE YYEBHOI'O ITPE/IMETA «®U3UKA)»»
7 kJacc
(68 uacoB, 2 yaca B HeJ€JII0)

du3uKa u ee poJib B IO3HAHUM OKpY:Kawero mupa. (4 4)

®usuka — Hayka o npupojie. Guzndeckue sSBICHUS, BELECTBO, TEINO,
Marepusi. Pusnueckne cBOMCTBA TeJl. OCHOBHBIE METObI U3YUCHUS, UX PA3ITUIME.
[Tonsarue o puznueckoit BeauuuHe. MexayHapo iHasi CuCTeMa €IMHMUII.
[Ipocreiinme n3mepurenbHbie npudopsl. Llena nenenus mkaisl mpuodopa.
Haxoxnenue norpemtHoctd n3MmepeHus. CoBpeMeHHbIE JOCTUKEHNS HayKu. Posb
(U3UKKM ¥ YYEHBIX HaIllel CTpaHbl B PA3BUTHH TEXHUYECKOTO Mporpecca. BiusHue
TEXHOJIOTUYECKHUX MTPOLECCOB HA OKPYKAIOIIYIO CPELY.
JlaGopaTopHblie padoThbI:
1. Onpenenenue UeHbl AeIEHUs U3MEPUTEIBLHOTO LIWJIUHIPA.
IlepBoHaua/ibHbIE CBEeEHUS O CTPOCHUHM BeliecTBa (6 1)
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[IpencraBienus o crpoeHuu BeniecTBa. OMBITHI, MOTBEPKIAIOIINE, YTO BCE
BEIIIECTBA COCTOST U3 OTJEIbHBIX YacThll. MoJsieKysia — Melbyaias
yacTuila BemniectBa. Pazmepsl Mmosnekyin. Auddy3us B :KUAKOCTIIX, Ta3ax U TBEPIbIX
tenax. CBsi3b ckopocTu Auddy3un U TemrepaTypsl Tena. OU3nYecKuii CMbIC
B3anuMOIecTBUS MoJieKysl. CyllecTBOBaHUE CHJI B3aUMHOTO IIPUTSDKEHUS U
OTTaJIKUBaHUSI MOJIEKYJI. SIBIEHHE CMauyMBaHUs U HECMAuUBaHUs Tell. ArperaTHbie
cocTosiHug BemiecTBa. OCOOEHHOCTH TPEX arperaTHbIX COCTOSTHUM BEIIECTBA.
OOBsicHEHNE CBOMCTB ra3oB, )KUJAKOCTEN U TBEPJIbIX TEJl HA OCHOBE
MOJIEKYJIIPHOTO CTPOEHUSI.
JlabGopaTopHblie padoThI:

2. N3mepenue pasmMepoB MajbixX TeIl.
B3aumoneiicreue Tea (21 4)

Mexanunuyeckoe nBUKEHHE. TpaekTopus ABWKEHUSA TeJa, IYTh.
OcHoBHble enuHunbl nyth B CH. PaBHOMEpHOE M HEPABHOMEPHOE ABUKECHUE.
OtHOCUTENBHOCTh ABWKEHHS. CKOPOCTH PABHOMEPHOTO M HEPABHOMEPHOTO
NBIWKEHUA. BekTtopHble W CcKalgpHble (u3nueckue BenuuuHbl. OrnpeaeneHue
ckopoctu. OmnpeneneHue NyTH, NOPOWIECHHOTO TEJIOM IIPU PaBHOMEPHOM
JIBWKEHUHU, 1O QopMmylie M ¢ mnoMolibio rpapukoB. Haxoxnenwe BpeMeHH
JIBUKEHHUS TETL.

SBnenue wuHepuuu. [lposiBneHue sBIEHHS WHEPUUU B OBITY M TEXHHKE.
N3menenne ckopoct Ten nOpu B3aumoaeucrBuu. Macca. Macca — mepa
UHEpTHOCTH Tena. MHepTHOCTh — CBOMCTBO Tena. OmnpeneseHne Macchl Tena B
pe3yJibTaTe €ro B3aUMOJCHUCTBUS C JPYrMMHU TelaMu. BbIICHEHHWE YCIOBHUM
paBHOBecHsl yueOHbIX BecoB. [lnoTHocTh BemiecTBa. l3MeHeHHE MJIOTHOCTU
OJIHOTO M TOTO € BEIIECTBA B 3aBUCUMOCTH OT €r0 arperaTHoro COCTOSHMUS.
Omnpenenenrne Macchl Telna MO €ro 00beMy U IJIOTHOCTH, O0bEMa Tela IO €ro
Macce U INIOTHOCTH.

N3MeHeHne CKOpOCTM Tenla MpU JEUCTBUM HA HETO Apyrux ten. Cuna —
NPUYMHA HU3MEHEHUsI CKOPOCTH JIBHXKEHMsSI, BEKTOpHAasl (PU3MYecKas BEJIMYMHA.
['padpuueckoe mzoOpaxkenue cuibl. Cuna — mepa B3aumojencTBus ten. Cuna
TshKeCTH. Hannuue TAroTeHns: MexXly BCEMU TeJlaMHU. 3aBUCUMOCTb CHJIbI TSKECTH
or Maccel Tena. CBoOOgHOE majeHue Tei. BO3HMKHOBEHHE CHUIIBI YNPYTOCTH.
[Ipupona cunbl ynpyroctd. ONbBITHbIE NOATBEPKACHUS CYLIECTBOBAHUS CHIIbI
ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena — BekTopHas gpusnyeckas BeIMYUHA.

Otnuuue Beca Tena OT CUJIbl TshkecTH. Cuia TSHKECTH Ha JAPYTHUX IJIaHeTax.
N3yuenune ycrporcTBa auHamMomerpa. M3mepeHns cuil ¢ MOMOIIbIO TUHAMOMETPA.
PaBHoaeiicTByromas cui. CiioxkeHre ABYX CUJI, HAIIPaBJIEHHBIX M0 OJTHOW MPSMOU
B OJIHOM HAaIlpaBJIE€HUU U B MPOTHBOIMOJOXHBIX. ['paduyeckoe wuzoOpakeHHe
paBHOJeWcTBYtOmEeH AByX cuil. Cuna TpeHus. HM3MepeHue CUIIbl  TpEHUs
CKOJIb)KeHHsI. CpaBHEHHE CHJIBI TPEHHSI CKOJBXKEHUS C CUJION TPEHHUSI KaueHUs.
CpaBHeHUE cWIbl TPEHUS C BecoM Tena. Tpenue nokos. Poiib TpeHUs B TEXHUKE.
CrocoObl yBeJIMYEHHUS U YMEHBIIICHUS TPEHHUSL.

JlaGopaTopHbie padoThbI:
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N3mepenne Macchl TeNa Ha PhIYaXHBIX BECAX.

N3mepenue oobema Tena.

M3mepenue MI0THOCTH TBEPAOTO TENA.

I'pagynpoBaHue Npy>KUHBI 1 U3MEPEHUE CUIIBI C IOMOIIBIO TMHAMOMETPA.

ook w

J/laBjieHUE TBEPABIX TeJI, >KUJAKOCTeH U ra3os (23 4)

JlaBnenue. /laBieHue TBEPBIX TEIL.
JaBnenue raza. OObsCHEHUE [IaBJICHHUS Ta3a Ha OCHOBE MOJEKYJISIPHO —
KMHETUYECKUX TMpecTaBiIeHui. 3akoH [lackans.

HNaBnenne B kuakoctu W raze. CooOmarouruecss cocyasl. Lmo3sl.
['mppaBnuyeckuii mpecc.

AtmochepHoe nasinenue. Omnbir  Toppuuennu. bapomerp-anepou.
N3menenue atMmocepHOro naBiaeHus ¢ Bbicoroil. Manometpsl. Hacoc.

ApxumenoBa cuia. Ycmouss mnaBaHus Tein. BoaHbBIM  TpaHCHOPT.
BosnyxomnnaBanue.
JlaGoparopHbie padoThbI:
7. N3mepeHune BBITAIKMBAIOIICH CHJIbI, JCUCTBYIOIIEH HAa MOTPYKEHHOE B
JKHJKOCTD TEJIO.
8. BrisicHeHue ycoBUi TIIaBaHUA TEJ B KUJIKOCTH.

Pa6ora u MmomHOCTh. JHeprus (14 4)

Mexanuueckass paborta, ee (U3MYECKHUH CMBICT. MOIIHOCTh —
XapaKTEPUCTHKA CKOPOCTH BBITIONIHEHUsT paboThl. [IpocThie MexaHu3mbl. Poryar.
VYcnoBusi paBHOBecusi pblyara. MoOMEHT cwibl — (u3MYecKass BeITUYHHA,
XapakTepusyrmas 1enucTeue cuisl. [IpaBuiio MOMEHTOB. Y CTPOMCTBO U JECUCTBUE
PBIYaXKHBIX BECOB.

[TonBMXHBIM W HEMOABMIKHBIN OJIOKM — MPOCTBIE MeXaHWU3MbI. PaBeHCTBO
paboT MpH UCIOIB30BAHUU MPOCTHIX MEXAHU3MOB. «30J0TO€ MPABUIIO» MEXAHUKHU.
Lentp tsokectm Tena. LleHTp TsbkecTw pa3nuuHbIX TBepAbIX Ten. Crathka —
pa3zies MEXaHWKH, W3Yy4Yarol[ui yCJIOBHUS PABHOBECHUS TEJN. YCJIOBUS PABHOBECHS
TEI.

[Tonsitue o monesnod u mnonHou padote. KIIJ mexanusma. Haxnonnas
mockocTh. Onpenenenue K1/ nakimonnon miockoct. DHeprus. [loTeHunansHas
SHEprusi. 3aBUCUMOCTh MOTEHIUAIBHOW SHEPIUM Tella, OJAHATOTO HaJ 3€MJICH, OT
€ro Macchl M BBICOTHI ToAbema. KuHernueckas »3Heprus. 3aBUCHMOCThb
KMHETUYECKOW 3HEPIMU OT MAacChl Tena U ero ckopocrtu. Ilepexon omHoro Buaa
MEXaHUYECKOMN dHEepruu B Apyrou. [lepexo sHeprum ot OJJTHOTO TENa K IPYyromy.

JlaGopaTopHblie padoThI:

Q. BrisicHeHue ycnoBHS paBHOBECHS pblUara.
10.  Usmepenue KIIJ[ mpu mogbeme Tena 1o HaKJIOHHOW MJIOCKOCTH.

8 kJiacce
(68 gyacoB, 2 yaca B He/IeJII0)
TensioBble siBJIeHUS (26 1)
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TennoBoe nBwxenue. BuyTpenuss sueprus. PaGora u Teronepenaua Kax
CI0cOObI U3MEHEHUSI BHYTPEHHEN SHEPruM Tena. Bunpl Tennonepenaymn.

KonndecTBO TEIUIOTHI. Y €NbHAS TEIUIOEMKOCTD. Y JIENbHAs TEIUIOTA CrOPaHuUs
torumBa. IlnaBnenume wm kpucrammsanusd. Temmeparypa IUIaBieHMs. Y A€NIbHAS
TEIIOTA IIJIaBJICHUS.

Hcnapenne u koHpaeHcanus. OTHOCHUTENbHAs BIAXHOCTh BO3AyXa H €€
U3MEpEHUE.
Kunenue. Temnepatypa kunenus. Y aenpHasi TEIIOTa MapooOpa3oBaHusl.

OObscHeHHE W3MEHEHH arperaTHbIX COCTOSHHUM BEIIeCTBA Ha OCHOBE
MOJIEKYJISIPHO — KHHETUYECKUX MPEICTABICHUN.

IIpeBpaiienns S3HEPTUHA B MEXaHUYECKUX U TEIUIOBBIX IIPOLIECCaX.
JIBuratenb BHyTpeHHero cropanus. [lapoBas TypOuHa.
JlabGoparopHbie padoThbI:

1. CpaBHEHHE KOIMYECTB TEIIOTHI IIPY CMEIIMBAHUN BOJBI PA3HOU TEMIIEPATYPHI.
2. I3aMepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3AyXa C MOMOIIBIO TEPMOMETPA.
DJIeKTPUUYECKHE U JJIEKTPOMATHUTHBIE SABJIeHUd (29 1)
Onektpuszanuss Ten. J[Ba poma 3IIEKTpUYECKHX 3apsaoB. B3aumogericTBhe
3apsIOB. DIEKTPUUECKOE MOJIE.
JIMCKPETHOCTH AJIEKTPUUECKOTO 3apsaaa. DIeKTpoH. CTpOEHHE aTOMOB.

[TocTostHHBIN 3JIEKTPUYECKU I TOK. I'anpBaHnueckue DJIEMEHTBI.
AKKYMYJSITOPBL. DJIEKTpUUECKas LEMb. DJIEKTPUUECKU TOK B MeTauiax. Cuia Toka.
Amnepmerp.

DneKkTpuuecKoe HarnpsbkeHne. BonbTmerp.

DIIEKTPUYECKOE COITPOTUBIICHHUE.

3akoH Oma U1 y4acTKa 3JIEKTPUYECKOM LETIH.

VY nensHoe conpoTtuieHue. Peoctatel. Buasl coeaMHeHN TPOBOIHUKOB.

PaGora u MONIIHOCTH AJIEKTPUYECKOTO TOKAa. KOJIMYECTBO TEIUIOTHI,
BBIJICIISIEMOE TMPOBOJHUKOM C TOKOM. CUETuMK >JIEKTpUUYECKOM sHepruu. Jlamma
HaKaJluBaHUs. OJEKTpOHArpeBaTeibHble TpuOOphl. Pacder snekTposHepruw,
noTpebiisieMoil  ObITOBBIMU dJiekTpornpudopamu. Kopotkoe 3ambikanue. I[liaBkue
MPEIOXPAHUTEIIH.

MarnutHoe Moje TOKa. DJIEKTPOMArHuThl U HX NpuMeHeHue. [locTosiHHbIe
MarHuThl. MarauTtHoe mnoJjie 3emiu. JlelicTBH€ MarHUTHOTO MOJISi Ha MPOBOJHUK C
TOKOM. DJIEKTPOJABUTATENb.

JlaGopaTopHbie padoThI

COopka JIeKTpUYECKOM IeNU U U3MEPEHUE CUITBI TOKA.

N3mepenne HanpsyKeHUsT Ha pa3InyHbIX y4acTKax LEMH.

PerynupoBanue cuiibl TOKa PEOCTATOM.

N3mepenune conpoTUBIECHHS TPOBOJHUKA C IIOMOIIBIO aMIIEPMETPa U BOJIbTMETPA.
N3mepenue paboThl U MOILITHOCTH 3JIEKTPUUECKOTO TOKaA.

N3ydeHne MoAeNN 3JIEKTPOABUTATENIA.

COopka 3JIeKTpOMarHiuTa 1 UCTIbITAHUE €ro JEHCTBUA.

© 00N kW

CgeTtoBble siBjieHud (13 1)
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Hctounuku ceera. [IpsMosimHENHOE pacnpOCTpaHEHHE CBETA.
OTtpaxeHune cBeTa. 3aKOHBI OTpaXkeHus cBeta. [1mockoe 3epkao.
[Ipenomnenue ceera.
JIun3bpl. POKyCHOE pacCTOSIHUE M onThdeckas cuia JnH3bl. [loctpoeHue
U300paKEHUI, TaBa€MbIX TOHKON JHH301. OnTrueckre npudopsl.
JlaGopaTopHbie padoThbI:

10. Mi3y4yeHue 3aKOHOB OTPaKEHHUS CBETA.
11. HabGmroaeHue siBJICHUS IPEIOMIICHHS CBETA.
12. Tlonydyenue n300paxeHuit ¢ MIOMOIIbI0 COOMPAIOIIEH JTUH3HI.

9 kJacc
(99 uaca, 3 yaca B He/eJII0)
3aKkoHBI B3aMMOJECTBHS U ABHKeHUsI TeJa (34 1)

MarepunanbHas Touka. Cucrema oTcuera.

[Tepememnenne. CKOPOCTh MPSIMOIUHENHOTO PABHOMEPHOTO JBH>KEHUS.

PaBHOYCKOpPEHHOE MNPAMOJMHENHOE [BWKEHUE: MIHOBEHHAs CKOPOCTb,
YCKOpPEHHUE, IIEPEMEILICHUE.

['padukn 3aBUCUMOCTM KHHEMATUYECKUX BEJIMYMH OT BPEMEHU INpU
PAaBHOMEPHOM M PaBHOYCKOPEHHOM JBUKEHUU.

OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JIBHXKCHHS.

IIepBebiit 3akoH Herorona. HeprumanbHbie cucTeMsl oTCueTa. BTOpo 3akoH
Herorona. Tperuii 3akod HproToHa.

CBoOonHOoe majgeHue. 3aKOH BCEMUPHOTO TATOTEHUS. VICKyCCTBEHHBIE
CIIyTHUKH 3€MJIH.

Nmnynbec. 3aKOH COXpaHEHUs UMITyJIbca. PakeTsl.
JlaGopaTopHbie padoThbI:

1. UccnenoBanue paBHOYCKOPEHHOT'O IBHKEHUS 0€3 Ha4allbHOW CKOPOCTH.
2. N3amepenne yckopeHusi CBOOOHOTO TaICHUS.

Mexannveckue KoJjie0aHusi M BOJIHbIL. 3BYK (16 1)

Koneb6arenbnoe nBmwxenue. Konebanusi rpy3za Ha mnpyxkuHe. CBoOomHbIE
kosnebanus. KonebarenpHas cuctema. [lepuos, yactota u aMrimTyaa KoJieOaHUH.

[IpeBpamenne »HEpruum TMpu  KojeOaHWsIX. 3aTyxarwlmue KoJieOaHus.
Brinyxnennbie koneOanus.

Pacnipoctpanenne konebanmit B ynpyrux cpemax. llomepeunsie u
MPOJOJbHBIE BOJHBI. CBS3b JJIMHBI BOJHBI CO CKOPOCTBHIO €€ PaCIpOCTPAHEHUS U
NIEPUOJIOM.

3ByKOBbI€ BOJIHBI. CKOpPOCTH 3ByKa. [ pOMKOCTB 3ByKa M BBICOTA TOHA. DXO.
JlaGopaTopHbie padoThbI:

3. HccnemoBanme 3aBUCUMOCTH TE€PHUOJA W YaCTOThI CBOOOJHBIX KOJEOAHMIA
MasITHUKA OT €0 JIJIMHBI.
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DJIeKTPOMATHUTHOE MmoJie (25 1)

OaHOpOIHOE U HEOTHOPOJHOE MATHUTHOE TOJIE.

HampaBnenue Toka U HampaBjeHUE JIMHUA €ro MarHuTHOro mnoJjs. [Ipasuio
OypaBuHMKa.

OO6napy:xeHue MarHuTHoro nosjs. [IpaBuiio neBoii pyku.

Wuaykuus MarHUTHOTO TOJiss. MAarHuUTHBIM MOTOK. JEeKTpOMarHUTHas
WHIYKIUS.

['emepatop  mepemenHoro  Toka. lIpeoOpa3oBanme  sHeprum B
AJIEKTPOreHEPAaTOpax. DKOJOTHYECKHE MPOOJIEMBbI, CBS3aHHBIC C TEIUIOBBIMU U
TUAPOIEKTPOCTAHLIUSMH.

DONeKTpOMarHuTHOE  MoJe.  DJIEKTPOMarHuTHble  BONHBL ~ CKOpOCTB
pacnpocTpaHeHUs AIEKTPOMAarHUTHBIX BOJIH. DJIEKTPOMarHUTHas IPUPO/IA CBETA.
JlaGoparopHbie padoThbI:

4 .V3yuyeHune sIBIEHUS dJIEKTPOMATHUTHOW WHIYKIIAH.
Crpoenne atoma u aroMHoro siapa (18 1)

PannoakTHBHOCTh KaK CBUJIETEIBCTBO CIIOKHOTO CTPOCHHUS aTOMOB. AJb(a-,
oera - U TaMMa-u3TyYCHUSI.

Omneitel Pezepdopaa. SAnepras Mmoaens aroma.

PannoakTuBHbBIC PEBPAILICHUS ATOMHBIX SIJIED.

[IpoTOHHO-HENTPOHHAS MOAEND A/Ipa. 3aPsAI0BOE U MACCOBOE YUCIIO.

SAnepubie peakiuu. [enenue u cunte3 aaep. CoxpaHeHue 3apsiAOBOrO U
MaCCOBOTO YHCEJ MPHU SACPHBIX PEAKIIUSIX.

DHeprusi CBs3U YACTUI[ B sfape. BelaeneHue »HEpruv MNpu sIEPHBIX
peakiusx. Mznmydenue 3Be3n. SnepHasi sHepreTvka. JKOJOTHYECKHE MPOOJIEMBI
pabOThl ATOMHBIX JIEKTPOCTAHIIHI.

Metonpl HaONIOACHHWS W PETUCTPAIMM YacTUIl B sIEpHON  (U3HKE.
Jo3umerpus.

JlaGopaTopHbie padoTHI:

5. N3yuyenue aenenus sjupa aroMma ypasna o ¢potorpaduu TpeKOB.

6. 3yuenue TpeKoB 3apsyKEHHBIX YaCTHI] 0 TOTOBBIM (oTOrpadusiM.

Crpoenune u 3Bojonusi Beesrennoii (5 gac)

['eonieHTpUYecKass W TEIUOIEHTPUYECKass CUCTeMbl Mupa. Duzmdeckas
npupona HedecHbix Ten ComHeyHoil cuctembl. [Ipoucxoxnenue CosiHEUHOU
cucrembl. @usnueckas npupona ConHuma u 3Be3n. Crpoenne BceeneHHOM.
DBomonus Beenennoil.

JdeMoHCTpanuu:

AcTpoHOMUYECKHE HAOIOICHMUS.

3HAaKOMCTBO C CO3BE3AUSMU U HAOJIOJEHUE CYTOYHOTO BpaIleHUs
3BE3JTHOTO Heba.

Habmronenue neuxenus Jlynsl, ConHIa U IIaHET OTHOCUTENBHO 3BE3/.

IloBTOpenue 1 yaca
Ipumepnvie memui npoekmos™
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7 kaace

«Dusznyeckue MpuOOpPsl  BOKPYr Hac», «Duznyeckue SBICHUS B
xynoxkectBeHHbIX npousBeaeHusx (A. C. Ilymkuna, M. FO. JlepmonrtoBa, E. H.
Hocoga, H. A. HekpacoBa)», «<HobOeneBckue naypeaTsl B 001aCTH PU3UKNY;

«3apokICHUE U PA3BUTHE HAYYHBIX B3IJISIIOB O CTPOCHHM BEILECTBAY,
«duddys3us Bokpyr Hac», «Y AUBUTEIbHBIE CBOMCTBA BOJIBIY;

«Hepuus B *Ku3HU yenoBekay, «[ITOTHOCTH BemiecTB Ha 3eMJIe U IUIaHEeTax
Conneunon cucreMsl», «Cuia B HalIUX pykKax», «Besnecymee Tpenuey;

«Taitnel maBnenus», «Hyxna num 3emie atMmocdepa», «3ademM HYXHO
U3MEPATH JABIICHUEY, « BBITAIIKABAIOIIAS CUIIAY;

«Ppuaru B OBITY M KHBOW mpupoje», «Jlaiite MHE TOYKYy OMOpBI, U s
MOAHUMY 3€MITEO».

8 kiace

«TennmoemMkocTh BemiecTB, uiu Kak cBaputh sSi1I0 B OyMa)XKHOM KacTproyiey,
«Hecropaemasi Oymaxkka, wunu HarpeBanwe B OrHe MeIHOW MPOBOJIOKH,
oOMoOTaHHOM OymMakKHOH MoJiocKoi», «TemnoBsle nBurarenu, win Mccnenopanue
MIPUHIIUIIA JEUCTBUS TEIJIOBOM MAIlllMHBI HA TPUMEPE OIBITA C AHUJIMHOM U BOJIOM
B cTakaHe», «Buupl Terjonepeaaud B OBITY W TEXHUKE (aBUALMHM, KOCMOCE,
MenuiuHe)», «llouemy oHO Bce anekTpusyercs, uiau MccnenoBaHue sIBIECHUN
AIEKTPU3ALUU TEIDY;

«lToueMy oHO Bce onektpusyercs, wunu HccrmemoBaHue — SBICHUH
ANEKTPU3ALUU TEID, «IIEKTPUUECKOE MOJIe KOHJeHcaTtopa, uinn KonaeHcatop u
IapUK OT HACTOJBHOIO TEHHHCA B IMPOCTPAHCTBE MEXAY IUJIACTUHAMHU
KOHJIeHcaTopa», «V3roToBiIE€HHE KOHAEHCATOpa», «IJIEKTPUUECKUN BETEPY,
«CBerdiuecs cioBay, «l abBaHUYECKUN 351IeMeHT», «CTpoeHre atoMa, Wik OmbIT
Pezepdopnay;

«ITocTossHHBIC MarHUTHI, UaM BommeOHas OaHkay, «JlelicTBHE MarHHTHOTO
noisi 3eMJIM Ha MPOBOJHUK C TOKOM (OMBIT € MOJOCKAMH METAJUIMYECKOU
bobrn)y;

«Pactipoctpanenue cBeTa, Wik V3roTtoBieHHEe  KaMepbI-OOCKYpBI»,
«MHUMBIN PEHTTEHOBCKUN CHUMOK, WJIH L{BIMIIIEHOK B SULIEY.

9 kJacc

«IJKCIEPUMEHTAILHOE  TOATBEP)KICHUE  CIPABEIJIMBOCTH  YCIIOBUS
KPUBOJMHEMHOTO  JBWXKEHUS Te», «lcTtopus pa3BUTHS  HCKYCCTBEHHBIX
CIIyTHHKOB 3€MJIM W pEIIaeMble C HMX IOMOIIBI) HAYYHO-UCCIICAOBATEIbCKUAE
3a7a4umny;

«OmpeneneHne  Ka4yeCTBEHHOM  3aBHCHMMOCTH  Tepuoja  KoJieOaHuM
MPYKUHHOTO MasgTHUKA OT MAacChl Ipy3a U KECTKOCTH MPYKUHB, «OnpeaeneHue
KaueCTBEHHOW 3aBUCHUMOCTH TEpUOAa KoJIeOaHUN HUTSHOTO(MATEMATHYECKOTO)
MasTHUKAa OT BEJIWYUHBI YCKOPEHHUS CBOOOTHOTO TaACHUSN», «YIBTPAa3BYK U

uH(pa3ByK B IPUPOJIE, TEXHUKE U METULIUHEY;
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«Pa3ButHe cpenctB u crnocoboB mepenadn uHOpMAMU Ha JaNCKUe
paccTosiHusl ¢ APEBHUX BpPEMEH M JO0 HAIMX JHEeW», «MeToa CHeKkTpaibHOro
aHaJIKM3a ¥ €ro NPUMEHEHUE B HAYKE U TEXHUKEY;

«HeratuBHOe BO3IEWCTBHE pagualuu (MOHU3UPYIOIIMX H3IyYeHUH) Ha
YKUBbBIC OPTraHU3MBbI U CIIOCOOBI 3aIIUTHI OT HEEY;

«EcrecTBeHHBIE CHOYTHUKHM IUJIaHET 3€MHOM Tpynmbdy, «EcTecTBeHHbIE
CIYTHUKH TUTAHET-TUTAHTOB.

'Bosmokeble  (OpPMBI  BBIMOJHEHHS:  JOKIA]  (COMPOBOMKIAEMBIIt
Npe3CHTAIlMel), KOMITBIOTEpHAs aHUManus, Tabnuma, pedepar, KpPOCCBOPA,
¢GoToanb00M, H3TOTOBIECHHE MOJENH, MAaKeTa, MIPUCIIOCOOJCHHs, MOATOTOBKA
POJICBOM MTPBI, BAKTOPUHBI, IEMOHCTPAIIUS OIBITOB.
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TEMATHYECKOE INIAHUPOBAHHUE
7 knace (68 yacoB — 34 yu.Hejn)

TemaTHueckK
oe
IUIAHUPOBA
HHE

DJieMeHThl MUHUMAJIBLHOTO
co/iep:KaHusl 00pa30BaHUsA

OcHOBHBIE BU/IbI YU€OHOI 1eSITeJIbHOCTH Y4AIIMXCS

[IpenmeTHbIe nECTBUS

MeranpeamMeTHble pe3yinbTaThl

Ilo3uaBarennH
bie YY]I

Perynstunbie YV ]|

KomMmyHukaTuBH
pie YVY ]|

du3uka u ee
poJib B
MO3HAHUM
OKpY:Kalole
ro Mupa.
(4 yaca)

dusuka HayKa O IIpUpPOJE.
@u3nuecKue SBICHUSA, BEIIECTBO,
T€Jo, MaTepusl. dusnueckue
cBoiictBa Tesl. OCHOBHBIE METOJIBI
U3Y4EHHUs], UX pa3Indue.

[Tonsatne o ¢pu3NYECKON BETUUMHE.
MexnyHaponHas CUCTEMa €IUHULL.
IIpocreiimme U3MEpPUTEIILHBIC
npubopsl. lleHa npeneHus MIKaiIbl
npudopa. Haxoxnenue
IIOTPEIIHOCTH U3MEpEHHUS.
CoBpeMeHHbIE JOCTUKEHHSI HAyKH.
Ponb ¢u3nku u ydeHbIX Haien
CTpPaHbl B Pa3BUTUH TEXHHUYECKOIO
rporpecca. Biusaaue
TEXHOJIOTMYECKUX IIPOLIECCOB Ha

OKPYKAIOLIYIO CpELy.

[IpuBoauTE TpUMEPBl  (HU3HYECKOTO
TeNa, SIBJICHUS, Pa3JINYaTh BEIISCTBO U
TEJIO.

Onpenenuth IEHY JEJICHUS U II0-
IPEIIHOCTb.

Omnpenensite 00BEM  KHIKOCTH C
MTOMOIIIBI0 MEH3YPKH.

AmnanuzupoBat
b, CPAaBHHBATH,
KJaccupuImpo
BaTh u
000011aThe
W3YYCHHBIC
MOHSTUS

[InanupoBaTh
CBOIO
UHUBUAYAIbHYIO
00pazoBaTeIbHYIO
TPaeKTOPHIO.

OrcranBas CBOIO
TOYKY  3pEHUS,

PUBOJIUTH
apryMEHTHI,
HOATBEPXKAAs HX
dakramu

IlepBoHaua
JIbHbIE
CBe/IeHHH O
CTPOCHUH
BeleCTBa

(6 yacon)

IIpencraBnenus 0
BEIIECTBA. OTBITHI,
MIOATBEP K IAIOIIHE, 4TO BCE
BEIIECTBA COCTOSAT U3 OTJIENbHBIX
yacTul. Molekyna — Menbyanias
yacTMlla  BemecTBa.  Pa3mepsl
Monekyi. Auddysus B KUIKOCTIX,
razax u TBepabIX Tenax. CBs3b
CKOPOCTH i dy3un "

CTPOCHUU

[IpuBoauTH PUMEDPBHIL, JIOKa3bI-
BAIOIIME CYIECTBOBAHUE MOJIEKYI;
OMpEJIEATh COCTaB MOJEKYI;, pelaTh
KadecTBEHHBIE  3aJayl  Ha 1-e
nonoxxeane MKT.

Ornpenenars pa3Mep Majioro Tena.
Pemrate kayecTBeHHBIE 3aJayd  Ha
manHoe 1onoxkeane MKT;  moka-
3bIBaTh JIBUKEHUE MOJIEKYJ; JKCIIe-

IIpoexTupo
BaHHE U
MPOBE/ICHHE
HaOJIFOIEHUS
MPUPOTHBIX
SIBIICHUM C
HCIOJIb30BaHUE
M
HEOOXOIUMBIX

Brinsuratb
BEpCUU perieHus
npooIeMBl,
0CO3HaBaTh
KOHEUHBIN
pe3yJbTar,
BBIOMpATh u3
MIPEIIIOKEHHBIX
CpPEeJICTB M UCKATh

YMeTh
NpU3HABATh
OIIMOOYHOCTh
CBOEr0 MHEHHS
(ecnn OHO
TaKOBO) u
KOPPEKTHPOBAThH
ero.




TemaTnueck

OcHOBHBIE BU/IbI YU€OHOI 1eSITeJIbHOCTH Y4AIIMXCS

oe DJieMeHTbl MUHMMAJILHOI0 [IpenmeTHbIe nECTBUS MeranpeamMeTHble pe3ynbTaThl
IUIAHMPOBA co/iep:KaHusi 00pa30BaHUSA [To3naBarensn | PerymstuBabie YV]I | KommyHUKaTUBH
HHUE pie YVY ]| pie YVY ]|
Temneparypbl Tena. DOU3NYECKUI | pUMEHTAJbHO  JI0KAa3blBaTh  3aBHU- | U3MEPUTENbHBI | CAMOCTOSITENBHO
CMBICIT B3aMMOJCUCTBHUSI MOJEKYJ. | CHMOCTh CKOpocTH Ju(¢y3ur OT | X mpubOopoB. CpeacTBa
CymecTBoBaHHE CHUJI  B3aUMHOIO | TEMIIEPATyphl, OOBACHATH CMauUBaHHUE JNOCTH>KEHHUS 1IEJIH.
NPUTSDKEHUST M OTTAJKHUBAHMS | M KAIWLISPHbIE SIBICHUS.
MOJIEKYJI. SIBlieHHe cMauuBaHMs W | PeleHue kauecTBEHHBIX 3a/]ad.
HECMauMBaHUs Tel. ArperarHsle
COCTOSIHUS BEILIECTBA.
OcoOeHHOCTH TpeX arperaTHbIX
cocrosiHuil BemiecTBa. OObsICHEHHE
CBOMCTB Ta30B, JKUJKOCTEH H
TBEPJbIX TeN Ha OCHOBE
MOJIEKYJISIPHOTO CTPOEHHSI.
B3aumopeiic | Mexannueckoe JnBuxkeHue. | [IpuBoauThs npumepsl pa3ianyHbIX [IpencraBnsaTh Brigsurare YmMerb

TBUE TeJl | OTHOCUTENBHOCTh JBUKEHUS. | BUAOB JBUKECHUS, MaTepUATIbHOM nH(pOpMaLMIO B | BEpCUU pelieHus | B3TISHYTh Ha

(21 gac). | Tpaektopus. Ilyts. PaBHOMEpHOE | TOUKH, JOKA3bIBATH OTHOCUTEIBHOCTh | BUJIE po0JIeMbl, CUTYaLUIO c
neuxkeHne. Ckopocts. CpenHsist | ABHKEHUS, IyTH, TPACKTOPHUH. KOHCIEKTOB, OCO3HaBaTh WHOW MO3ULIUU U
ckopocth. Muepuusa. MuepTHOCTH | [IpUMEHSATH GOPMYIIBI CKOPOCTH, TaONUI, CXeM, | KOHEUHBIH JIOTOBapUBAaThHCS
ten. BzaumoneiictBue Ten. Macca — | onMchIBaTh ABH)KEHUE MO TpaduKy rpauKoB. pe3ynbTar, C JIOJBMH HHBIX
CKaJsipHas BeNW4MHA. [IIOTHOCTH | CKOPOCTH, ONIPEAEIATH CKOPOCTb 110 BBIOMpATh 13 | MO3ULINH.
BeuiectBa. Cuna — BekTopHas | rpaduKy, CTPOUTH I'paUK CKOPOCTU U MIPEI0KEHHBIX
BEIMYMHA. J[BUJKEHUE U CUJIBL. JBUKECHMSI; IEPEBOIUTD €IMHUIIBI CPEACTB M HCKaTh
Cuna tspxkectu. Cuna ynpyrocTd. | usmepenus ckopoctu B CH. CaMOCTOSITEIILHO
Cuna tpeHus. Pemrate 3a1aun Ha 1aHHBIE (POPMYIIBI. CpeacTBa

Pemats rpadguueckue 3aaqm.
CpaBHUBaTh Macchl TeJl IPU UX
B3aUMO/ICHICTBUMU.

[IpuBoaNTE IpUMEPBHI ABUKEHUS 110
WHEPIMHY; peliaTh 3aJ]a4u 10 TEME.

JOCTHIXKCHHUSA 1ICJIN.

24




TemaTHueckK
oe
IUIAHUPOBA
HHE

DJieMeHThbl MUHUMAJIBLHOTO
co/iep:KaHusi 00pa30BaHUSA

OcHOBHBIE BU/IbI YU€OHOI 1eSITeJIbHOCTH Y4AIIMXCS

[IpenmeTHbIe nECTBUS

MeranpeamMeTHble pe3ynbTaThl

Ilo3uaBarennH
pie YV ]|

Perynstunbie YV ]|

KomMmyHukaTuBH
pie YVY ]|

OmnpenensaTs MIOTHOCT 110 TaOJIUILIE;
MIEPEBOIUTH €TUHHIIBI IJIOTHOCTH B
CH.

Pemate 3amaun 1 u 2 ypoBHel Ha
pacuer II0THOCTH, Macchl, 00beMa;
paboTtarh ¢ TAOIUYHBIMU TAHHBIMHU.
Paborathb ¢ Becamu, MEH3ypKOH.
[IpoBOUTH pacueT MIOTHOCTH U
paboTtarh ¢ TaOIUIEH TUIOTHOCTH.
3amauu 2 u 3 ypoBHs. [loas3oBarbes
JMHAMOMETPOM.

I'paduueckn n300paxars CHITy U
HaXOJUTh PaBHOJICHCTBYIONIYIO
HECKOJIbKUX CHIL

N300paxkaTh rpadudyecku cuity
YIIPYTOCTH, €€ PaCCUYUTHIBATH,
U3MEPATh.

I'padmuecku n3o00paxarp cuity
TSKECTH U PACCUUTHIBATD €€.
PaznuuaTh Maccy Tena u Bec Tena,
OTIpEeJIeNIATh BEC TeJa C TOMOIIIBIO
JTMHAMOMETpa, TpaduyecKu U30-
OpakaTh Bec.

I'pagynpoBath NpyKUHY U H3MEPSTH
CHJIBI IMTHAMOMETPOM.

N306paxaTs rpaduuecku cuimy
TPEHUs!, U3MEPSITh CUIIY TPEHHUS.
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TemaTnueck

OcHOBHBIE BU/IbI YU€OHOI 1eSITeJIbHOCTH Y4AIIMXCS

oe DJieMeHTbl MUHMMAJILHOI0 [IpenmeTHbIe nECTBUS MeranpeamMeTHble pe3ynbTaThl
IUIAHMPOBA co/iep:KaHusi 00pa30BaHUSA [To3naBarensn | PerymstuBabie YV]I | KommyHUKaTUBH
HHUE pie YVY ]| pie YVY ]|
JaBaenue | /laBneHue. ATtMocdepHoe | Pemate kauecTBEHHBIE 3a/]a4H; [IpoBenenue [InanupoBaTh Yuurbcs
TBepabIX | AaBieHue. 3akoH [lackans. 3aKoH | SKCIEPUMEHT IO ONPEAEIEHUIO OIIBITA. CBOIO KPUTHYHO
TeJ, Apxumena. VYcioBus IJIaBaHMS | AaBlIeHUs Opycka. YcTaHaBIuMBaTh | UHAUBUAYAJIBHYIO OTHOCUTBCS K
JKMJIKOCTel | Tell. Pemarp kauecTBEHHBIE 3a/1a4H; IIPUYHUHHO- 00pazoBaTeIbHYIO CBOEMY MHEHHUIO,
U ra3oB VYcnoBust paBHOBECUsI TBEPAOTO MIPOBOJMTH ONBITHI HA 3aKOH [lackans. | cieqCcTBEHHBIE | TPAGKTOPHIO. YMETh
(23 gyaca). | Tena Pemrats xauecTBEHHBIE 3a/1a4H; CBSI3H. NpU3HABATh
MIPUBOJIUTH PUMEPHI IPUMEHEHUS [TpoBoAUTH OIIMOOYHOCTh
aKBaJIaHT'a U TIyOMHHBIX alnaparos. CaMOKOHTPOJIb. CBOET0 MHEHUS

Pemats pacueTHble 3amaun 1 u 2
YPOBHSIL.

[IpuBOIUTE IPUMEPHI TPAKTUIECKOTO
MPUMEHEHHSI COOOIIAIOIINXCS
COCY/IOB.

[Tonp3oBatbest OapomMeTpomM-aHe-
POUAOM.

Pemenne kaueCcTBEHHBIX 3a71a4.
[Tonp30BaTbcsi MAaHOMETpPAMHU.
OO0bsicHeHNEe TPUUUHBI BO3-
HUKHOBEHUS apXUMEIOBOM CHUIIBI.
Onpenensts cuny Apxumena. Pabora
¢ TaOIuIeH;

BrICHATE yCcoBUS MIaBaHUsI TEJL.

YMeHue Bolje-
JISITH TJIaBHOE.

YMeTh aenarthb

BBIBOJI.
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TemaTnueck OcHOBHBIE BU/IbI YU€OHOI 1eSITeJIbHOCTH Y4AIIMXCS
oe DJieMeHTbl MUHMMAJILHOI0 [IpenmeTHbIe nECTBUS MeranpeamMeTHble pe3ynbTaThl
IUIAHMPOBA co/iep:KaHusi 00pa30BaHUSA [To3naBarensn | PerymstuBabie YV]I | KommyHUKaTUBH
HHUE pie YVY ]| pie YVY ]|
Oneprusi. | OHeprus. Kunernueckass sHeprus. | Pemate 3amaum 1 u 2 ypoBHsi. VYcranaBnuBath | JlaBath OIICHKY | YMeTh paboTaTh
Padora. [TorenuumaneHass »Heprusa. 3axkoH | Pemiate kauecTBEeHHBIC 3a/1a4d Ha MPUYUHHO- CBOUM JIMYHOCTHBIM | B MAJIBIX IPYIIax
MomHocTh | COXpaHEHUs MEXaHUYECKOM | BUIBI U MPEBpAIllCHNs MEXaHUYECKOM | CIIEJICTBEHHbIE | KauecTBaM U 4epTam
(14 yacoB). |»Hepruu. Pabora. MoONIHOCTb. | PHEPTUH. CBSI3H. xapakrepa
[IpocTsie MexaHu3Mbl. | 300paxaTs peruar rpaduuecku; Ymenue
Koaddumment TIOJIC3HOTO | OTPEICIIATH TJICUO CHJIBL. MIPOBOJINTH
NeCTBUSL. DopMyIHpPOBaTh YCIOBHE PAaBHOBECHE | OMBITHI, J1€1aTh
phluara. BBIBOJIBI,
BBINOHATE OMBIT U TPOBEPUTH YC- 0000111aTh.
JIOBHE paBHOBECHE phlYara. [IpoBoauTh
[IpuBOIUTE MpUMEPHI IOJE3HOM U CaMOKOHTPOIIb.

3aTpavyeHHOM paboTHI.
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8 kuacc (68 yacoB — 34 yu.Hen)

TemaTnuec | JjieMeHTbI MUHUMAJIBLHOTO OcHOBHBIE BU/IbI Y4eOHOM eSITeJIbHOCTH YYAIINXCS
Koe coJep:KkaHusi 00pa3oBaHUA MeranpeamMeTHbIe pe3yIbTaThl

IUIAHHPOBa IIpenmeTHbIE NENCTBUSA [ToznaBarensuble YVY /[ | Perymarusueie YV /| KoMMmyHUKaTUBHBIE
HHUe YV]I

«TenuoBbie | Termiosoe paBHOBecHe. | YMETh  W3MEHSATh  BHYT- | PaboTath ¢  KkHurod, | Dopmynupyror [TnanupyroT obume

sipjienns’» | Temneparypa. BHyTpeHHss | peHHIOIO  DHEpPrHi0  Teja | MPOBOJAUTH HAOMIOJACHHS. | O3HABATEIbHYIO CrocoObl paboTHI.

(26 yacoB). | >HEprus. PaGora U | pa3IMYHBIMHU CIIOCOOAMHU. YcranaBnvBaTh LI€JIb, COCTABJISIIOT Hcnonb3yrot
Teryioneperaya. Bun | YMeTh 00BACHATH pa3inuHble | IPUYMHHO-CIEACTBEHHbIE | TJIaH U aJICKBATHBIC SI3bIKOBBIC
TEIJIoNepeIayHm. BHJBl  TEIUIONEPENayd  Ha | CBA3M. IIOCJIEIOBATEIBHOCT | CPEACTBA IS
KonuuectBo TerioThl. | ocHoBe MKT u 0oOBICHATH | YMETh HHTEPIPETHPOBATh. | b ICUCTBUN B OTOOpaXKEHHS CBOUX
HNcnapenne u KOHAEHCAUUs. | IPUMEHEHUE pa3IMYHBIX | YMETh MPOBOJIUTH COOTBETCTBHUU C HEW. | YYBCTB, MBICIICH U
Kunenue. BnaxHocTs | BUIOB TEIJIONEPEeIayu. | IKCIIEPUMEHT. CraBar yueOHyI0 o0y IeHUH.
Bo3ayxa. [lmaBineHwe ® | YMETh pacCUMTHIBATHL BHYT- | YMETh 0000IIATS. 3a71a4y Ha OCHOBE VYuarcs
KpUCTAJUIU3ALUS. 3aKOH | pEHHIOK 3HEpruto. Ymerh | OpraHu3oBbIBaTh U | COOTHECEHUS TOrO, apryMEHTHUPOBAaTh CBOIO
COXpAaHEHHUS  DSHEPIHMH B | U3MEPSTH TEMIIEPATYPY. MPOBOJIUTH CAMOKOHTPOJIb. | UTO y>K€ U3BECTHO U | TOUKY 3pEHUS, CIIOPUTH
TEIJIOBBIX MTPOLIECCAX. PaccuutbiBaTh  KONIMYeCTBO | YMeTh  paboTaTh 10 | YCBOEHO, U TOT'0, YTO | U OTCTAUBaTh CBOIO

[Tpeobpa3oBanue TEIJIOTBI. YMETh ONPENEIATh | ATOPUTMY. €111e HEU3BECTHO MTO3ULIAIO
SHEPrUU B TEIJIOBBIX | YAEIBbHYIO TEIJI0EMKOCTh HEBPAKICOHBIM IS
mammHax. KIIJ[ TtemnoBoii | TBepaoro tena. OTITIOHEHTOB 00Pa3oM
MamuHbel.  Jxosiorndeckue | [IpumMeHaTs 3aKOH co-
po0sIeMbI XpaHEHUs SHEPruu. YMeETh
TEIJIOOHEPTEeTUKH. MIPUMEHSATH ypaBHEHUE
TEIJIOBOTO OanaHca.
OOBSICHATH arperaTHble
COCTOSIHMSI ~ BeIleCTBA  Ha
ocHoBe MKT.
ITonp30BaTbCst  TaOIUIIAMMU,
pacCUMTBHIBATh  KOJIMYECTBO
TETIIOTHI npu JTAaHHBIX
(hazoBbIX nepexojaax,
OOBSCHATH  MpPOLECChl  Ha
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TemaTnuec

J1eMeHThl MUHUMAJILHOTO

OcHOBHbBIE BU/IbI YU€OHOI 1eSITeJJbHOCTH Y4aIMXCH

Koe cojep kaHusi 00pa3oBaHus MeTtanpeamMeTHble pe3ynbTaThl
IUIAHMPOBA [IpeameTHbIEC NEHCTBUA [To3naBatenbubie YY /[ | PerynaruBusie YVY /I KoMmMmyHuKaTHBHBIE
HUe YV
ocHoe MKT. Ilonp3oBarbcs
TabIMIIaMHU, OOBICHSTH
nponecchl Ha ocHoBe MKT.
YMerb U3MEPSTh u
paccuuThIBaTh BIIQ)KHOCTh
Bo3ayxa. OOBACHATH paboTy
TypOUHBI, paccuuThIBaTh
KII/ TennoBbIX ABUTATENEH.
DiiekTpuye | DIEKTpU3ALUL ten. | Onpenensats 3Haku | PaGotate ¢ kHuro#, | [lpunumaror u VYyarcsa
cKHe B OnexTpuueckuil 3apsan. JlBa | anexkTpuuecKux 3aps/I0B | MPOBOAMTH HAOMIONACHUS. | COXPAHSIOT apryMeHTHPOBAaTh CBOIO
3JleKTpoMar | Buja JJEKTPUYECKUX | B3aUMOJAECHCTBYIOLINX TEIL. YcranaBnuBarhb II03HABATENIbHYIO TOYKY 3pEHUS, CIIOPUTH
HHUTHBIE 3apsA0B. 3aKOH COXpaHEHUs | YMETh OIpPEAEIATh | IPUUUHHO-CIE/ICTBEHHbIE | LI€JIb, PETYIUPYIOT Y OTCTauBaTh CBOIO
SIBJIEHUSI | DJIEKTPUUYECKOTO 3apsija. | KOJIMYECTBO IEKTPOHOB B | CBSA3H. pouecc HO3ULUIO
(29 yacoB). | DnekTpUUECKOE MOTIE. aToOMe€, YMCJO IMPOTOHOB U | YMETh UHTEPIPETUPOBATh. | BHITOJIHEHUS HEBPaKIEOHBIM IS
ITocTossHHBIN HEUTPOHOB B a1ape, | YMeTb IPOBOAUTH yueOHBIX JCUCTBUI. | ONIOHEHTOB 0OpPa30OM.
anekTpudyeckuil Tok. Cuia | cocTaBlAThH SJIEpHbIE | IKCIIEPUMEHT. Oco3HaroT KauecTBO
TOKa. DNEKTPUYECKOE | PEAKIIUH. YMmerb 000011aTh. U YPOBEHb PaboratoT B rpymre,
COIPOTHUBIICHHE. OObsicHATh  pacnpenenenue | OpraHu30BbIBaTh U | YCBOCHUS. YCTaHaBJIUBAIOT
DneKTpudecKoe NIEKTPUYECKUX 3apSAA0B IPH | IPOBOJUTH CAMOKOHTPOJIb. | BeIIenstoT u pabouue OTHOIIEHUS,
HanpspkeHue. IIpoBoAHMKH, | pa3IUYHbBIX cnocobax | YmMerb ~ paboTaTh IO | OCO3HAIOT TO, YTO yuatcs 3pPeKTUBHO
JUDIIEKTPUKH U | DJIEKTPU3ALHH. AJITOPUTMY. YK€ YCBOEGHO M UTO | COTPYAHHYATh U
MOJIYTIPOBOTHUKH. 3akoH | M300paxxaTh CUJIOBBIE JINHUU el11e MOJIIEKUT CIocoOCTBOBATH
Oma JUIS y4acTKa | JEKTPUUYECKOrO IIOJIs, pac- YCBOEHHUIO IPOAYKTUBHOM
3IEKTPUYECKOI LENU. | CYUTHIBATh  AJIEKTPUUYECKYIO Koormepanuu
Pabora u MOIIHOCTb | CHIY.
AIEKTPUUYECKOT0 ToKa. 3aKoH | OOBACHATD IIPOLIECCHI,
Jlxoyns — JleHua. | cBA3aHHBIE C DJIEKTPUYECKH
Konnencarop. [IpaBuia | 3aps>KEHHBIMH TEJIAMU.
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TemaTuuec
Koe
IUIAHUPOBA
HHE

DJIeMeHTbl MUHMMAJIbHOT 0
cojep kaHusi 00pa3oBaHus

OcHOBHbBIE BU/IbI YU€OHOI 1eSITeJJbHOCTH Y4aIMXCH

[IpenmeTtHbIe necTBUS

MeranpeamMeTHbIe pe3ybTaThl

Ilo3naBarenpubie YV /]

Perynstunbie YV /]

KOMM}’HI/IKaTI/IBHBIe
VY]l

0e301acHOCTH MpU padboTe C
HUCTOYHUKAMU

3JIEKTPUYECKOTO TOKa.
HOCTOSIHHI:IG MAarHuThlI.
BzanmopeiicTBe MarHuTOB.
MaruuntHoe noJje
ITOCTOSIHHOTO TOKa.

JlelicTBME MAarHUTHOTO TOJIS
Ha T[POBOJHHMK C TOKOM.
DIIEeKTPOABUTATEIb
MIOCTOSIHHOT'O TOKa

OmnpenensaTh ~ HampaBJCHUE
TOKa, OOBSACHATH paboTy U
Ha3HAa4YCHUE HCTOYHHKOB
TOKA.

YepTuthb JIIEKTPUYECKHUE
CXEMBbI u cobupaTtp

HpOCTCﬁIHHG QJICKTPHUYCCKUC
OCIIN.

PaccunthsiBaTh CHIly TOKa H
IMOJIb30BATLCS aMIICPMETPOM.

Cobupats AJICK-
TPUYECKYIO IIETIb ¥ U3MEPSITh
CHITY TOKa.

ITonb30BaTbCsl BOJIBTMETPOM,
paccUnThIBaTh HAIIPSHKEHNUE.
Cobupate  3JIEKTPUUECKYIO
Lenb U U3MEPATh BOJBTMET-
pPOM HamIpspKEHUE.
PaccuuteiBath co-
MIPOTUBJICHHUE; OOBSICHSATH,
[IOYEMY MPOBOJHUK HMEET
COINPOTHUBIICHUE; ONPEIENSThH
YIE€IBHOE CONPOTUBIIEHUE IO
TaOJIHIIE.

Pemarp 3amaum Ha 3aKoH
Owma.

ITonp30BaTbCs aMIIEpMETPOM,
BOJIbTMETPOM, AKCIIEPH-
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TemaTuuec
Koe
IUIAHUPOBA
HHE

DJIeMeHTbl MUHMMAJIbHOT 0
cojep kaHusi 00pa3oBaHus

OcHOBHbBIE BU/IbI YU€OHOI 1eSITeJJbHOCTH Y4aIMXCH

[IpenmeTtHbIe necTBUS

MeranpeamMeTHbIe pe3ybTaThl

Ilo3naBarenpubie YV /]

Perynstunbie YV /]

KOMM}’HI/IKaTI/IBHBIe
VY]l

MEHTAJILHO OIIpEeCIIATh
COIPOTHBIIEHNE IIPOBOIHUKA.
CpaBHUBATh CONPOTUBIICHHUS
IIPOBOJAHUKOB [0 WX BOJBT-
aMIIEPHBIM
XapaKTepUCTHKAM.
Onpenensate  HanpshKEHUE,
CHJIy TOKa U COIPOTUBJICHUE
pu II0CJIEZI0BATEIIBHOM
COEJIMHEHUU MPOBOIHUKOB.
Onpenensate  HamnpshKEHHE,
CHJIy TOKa U COIIPOTUBJICHUE
IpY  NapajuleIbHOM  CO-
€IMHEHUHU TIPOBO/IHUKOB.
PaccuutbiBath  paboTry u

MOIITHOCTD TOKa
9KCIICPUMCHTAJILHO,
AHAJIUTHYCCKHU.

OHpeI[eJ'IHTL IIoJIroCa
Marsura, HaITpaBJICHUC

MAarHUTHBIX CHIOBBIX JTUHMH.

VBenmnuuBare MarHUTHOE
NEHCTBUE TOKa, OMPEIeNsTh
HaIpaBJICHUE MAarHUTHBIX
CHJIOBBIX JIMHHUM COJIEHOMIA.

Onpenensarsb HarpaBJieHHE
CHUIBI Awmriepa, TOKa,
MAarHUTHOTO I0Jis, OOBSICHSATE
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TemaTnuec

J1eMeHThl MUHUMAJILHOTO

OcHOBHbBIE BU/IbI YU€OHOI 1eSITeJJbHOCTH Y4aIMXCH

Koe cojep kaHusi 00pa3oBaHus MeTtanpeamMeTHble pe3ynbTaThl
IUIAHMPOBA [IpeameTHbIEC NEHCTBUA [To3naBatenbubie YY /[ | PerynaruBusie YVY /I KoMmMmyHuKaTHBHBIE
HUe YV
paboty KHHECKOIIa U
reHeparopa.
OOBACHATH paboty
AIIEKTPOIBUraTEs "
AIIEKTPOU3MEPUTEITHHBIX
puOOpOB. OOBSICHATD
TIPUHIIMIIBI paboThI
KOHJIEHCATOPOB  Pa3JIMYHbIX
THUIIOB.
[IpumeHnaTsb IIOJIy4YE€HHBbIE
3HAHUS.
CgetoBble | CBer — »anekTpoMarHurtHas | PasnuuaTh MCTOUHMKH CBETA. | YMETh CpaBHUBATh CamMocTosATeNnbHO O6matores u
sIBJIEHUSI | BOJIHA. [IpsmonuneitHoe | OOBICHATH oOpa3oBaHue | YCTaHaBIMBATh bopMynupyroT B3aMMOJICHCTBYIOT C
(13 wacoB). | pacpocTpaHeHHe CBETA. | TEHU U MOJYTE€HHU, 3aTMEHUS. | IPUUYUHHO-CJIEJACTBEHHbIE | I03HABATEIbHYIO napTHEpamH 1o
Otpaxkenue u npenomieHue | CTpOUTh XOX OTPaKEHHOTO | CBS3H. L€ U CTPOSIT COBMECTHOM
ceera. [lmockoe 3epkano. | myda, oOo3HayaTh  yruibl | [IpoBoauTh HaOMIONEHUS. | JCHCTBUA B JEATEIIbHOCTH WU
JInn3eL. @oKycHOE | majeHuss U OTpaxkeHWs; | BeinensaTs riaBHoOe. COOTBETCTBHHM C HE | oOMeHy HH(popMarueit

paccTossHEe U OINTHYecKas
cuia JmH3bL. Onrtudeckue
npubopsl. lucnepcus cserta.

CTPOUTh M300pa)xKeHHe Mpen-
MeTa B 3epKalie.

CTpOI/ITI) XO04 MpCIOMIICHHBIX
Jqy4el, OOBACHATH SBICHMS,
CBSI3aHHBIE C MPEIOMIICHHEM
cBeTa;  0003HA4aTh  yroi
HPEITOMIICHUSI.

Crpoutsb n300pakeHue
npeaMera B JIMH3E;
paccuuThIBaTh dokycHoe
pacCcTossHUE W ONTHYECKYIO

[IpoBoauTh

VYMers 0000111aTh.

B3aUMOKOH-
TPOJIb U CAMOKOHTPOJIb.
[IpoBOANTH dKCIEPUMEHT.
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TemaTuuec
Koe
IUIAHUPOBA
HHE

DJIeMeHTbl MUHMMAJIbHOT 0
cojep kaHusi 00pa3oBaHus

OcHOBHbBIE BU/IbI YU€OHOI 1eSITeJJbHOCTH Y4aIMXCH

[IpenmeTtHbIe necTBUS

MeranpeamMeTHbIe pe3ybTaThl

Ilo3naBarenpubie YV /]

Perynstunbie YV /]

KOMM}’HI/IKaTI/IBHBIe
VY]l

CHITY JIMH3BI.
DKCIEepUMEHTAIBHO
OIpEeNeNsTh dokycHoe
pacCTOSIHUE W ONTHYECKYIO
CHITY JIMH3BI.

OOBscHATH paboTy TIa3a;
Ha3HAUYCHUE U  JICHCTBUE
OYKOB.
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9 kJacc (99 yacos — 33 yu.Hep)

TemaTnuec DJIeMEeHTHhI OcHOBHbIE BH/IbI YU€OHOI 1eSITeJJbHOCTH Y4AIIMXCH
Koe MHMHHMMAJIbHOIO MeranpeameTHble pe3yinbTaThl
TLIAHHPOBA COACpAAHNI [IpenmeTtHbIe nECTBUS
HHUE o0pa3oBaHus [To3naBarensubie YY /[ | Perynsatusneie YV | Kommynukarusubsie Y'Y /|
3aKoHbI MarepuanbHass TOYKa | YMETh IOKa3blBaTh Ha NpUMEpax | YMeTh BbIIENIATE | CTaBAT yueOHYIO VYyaTcs opraHu30BbIBATH U
B3ammoeiic | KaK MOJIeb | OTHOCUTEIBHOCTh JBUKEHMS; | TJIABHOE, pa3INyaTh. 3a/1a4y Ha OCHOBE IUIAaHUPOBATh YueOHOE
— ¢du3nueckoro TeNa. | yMETb Ha IpPUMEpPax pas3iudarb, | YMETb  MPEACTABIATH | COOTHECEHUS TOrO, COTPYJHHUYECTBO C
—— OTHOCHUTENBHOCTH SBJIAETCA TEJNO MaTepUaJbHOW | MHPOPMAIUIO YTO y’K€ U3BECTHO U | YUUTENIEM U
MEXAHUYECKOTO TOYKOHU WJIN HET. rpapuyuecKu. YCBOEHO, U TOT'0, YTO | CBEPCTHUKAMH .
Ten JIBUKCHUSI. YMeTh onpenensaTh nepemelieHue | YMerb  pabotaTh IO | €Lie HEU3BECTHO.
['eonentpuyeckas  u | Tena. o0pasiy. Paborarot B rpymnme
(34 vaca). reJINOLIEHTpUYECKast Pasznuuare nyrth, nepemMenieHue, | YCTaHABIMBATh Cnunyarot crocob u
CUCTEMBI MUDA. | TPACKTOPHUIO. IIPUYUHHO- pe3yJbTaT CBOUX
Cucrema OTCUeTa. | YMETh ONMUCHIBAaTh JABW)KCHHUE I10 | CICACTBEHHBIE  CBS3M. | JEUCTBUH C
duznyeckue ero rpauKy 1 aHaAJIMTHYECKU. YmeTp IIPUMEHATD | 3aJlaHHBIM
BEJINYMHBI, YMmers  pematb  O3M A | TEOPETUYECKHE 3HAHUS | 3TAJIOHOM,
HE00X0IuMbIe JUISl | pa3JIMYHBIX BUJIOB JIBHKEHUS. HAa TPAKTHKE. 00OHapyKUBAIOT
ONMCAHUSA JBW)KEHHUS, | YMETh OIpenesTh CKOpPOCTh U | YMeTh 0000111aTh, | OTKJIOHEHHUS U
U B3aHMOCBSI3b MEXAY | IEPEMELICHHUE. aHAJIN3UPOBATh. OTJIIMYHS OT TAJOHA
HUMU (myTh, | YMETH paccuuThiBaTh | Jlornueckoe
nepeMelICHUE, XapaKTEpUCTUKU MBIIICHHE,
CKOpPOCTb, YCKOpPEHHE, | pPABHOYCKOPEHHOTO JIBUKCHHS. YMmeTh COCTaBJISITh
BpeMs nswkenus). | Onpenensate  MCO, 0OBIACHATH | pacckas Mo IUIaHY.
PaBHomepHOe U | SIBJICHUS], CBSI3aHHBIE C SBJICHUEM | YMETh COCTaBJISITh
PaBHOYCKOPEHHOE MHEPLHH. KOHCIIEKT.
MPSMOJIMHENHOE Onpenenars cumy. YMeHnne paboTatb
nBwkenue. I'paduxu | Onpenensith CHJIBI | CAMOCTOSITEIIBHO.
3aBHCHUMOCTH B3aUMO/JICHCTBUS IBYX TeJl.
KMHEMAaTHYECKUX YMeTh paccuUuTHIBaTh YCKOPEHHE

BEJIMYMH OT BPEMEHU
0pd pPaBHOMEPHOM U

CBOOOIHOTO ITaICHHUS.
OOBSCHATh MPUPOJHBIC SIBICHUS,
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TemaTnuec DJIeMEeHTHhI OcHOBHbIE BH/IbI YU€OHOI 1eSITeJJbHOCTH Y4AIIMXCH
Koe MHHUMAJIbHOTO MerarnpeamMeTHbIE Pe3yIbTaThl
TLIAHHPOBA COACpaAHNI [IpenmeTtHbIC nEMCTBUS
HUE o0pa3oBaHus [TosnaBarensubie YY ] | Perynsatusneie YV | Kommynukarusubsie Y'Y /|
PaBHOYCKOPEHHOM CBSI3aHHBIC C CHJIAMH BCEMHUPHOTO
JIBU>KEHUU. TATOTCHHUS.
PaBHoMepHOe YmeTh ONpeACIIsITh
JIBUKEHUE M0 | XapaKTEPUCTUKH PABHOMEPHOTO
OKPYKHOCTH. JIBUKCHHUSI TeJIa 110 OKPY>KHOCTH.
HckyccTBeHHbIE YMmeTb BBIBOJUTH bopmyiy
CITyTHUKH 3emMiIu. | IepBOM KOCMUYECKON CKOPOCTH.

[IepBass kocmuyeckas
CKopocTb.  Mmmynbc.
3aKkoH COXpaHEHUs
MMITYJIbCA.
PeaktuBHOE
JBUJKECHHUE.
Mexanunyeckas
pabota.  MOIIHOCT.
OHeprusl.
ITorennuansHas "
KHHETHYECKast
DHEPrusl.
IIpeBpamienue oaHOTO
BUJIa  MEXaHUYECKOU
DHEPTMH B  JPYIOH.
3aKoH COXPaHEHHUS
MTOJTHON MEXaHUYECKOU
SHEPIHUH.

Onpenenstob 3aMKHYTYIO
CHCTEMY,  NPUMEHATb  3aKOH
COXpaHECHHS UMITYJTbCa K

OOBSICHEHUIO SIBJICHUI.
YMeTb OOBSCHATH PEaKTUBHOE
JBIKEHUE U €r0 IPUMEHEHUE.
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TemaTnuec DJIeMEeHTHhI OcHOBHbIE BH/IbI YU€OHOI 1eSITeJJbHOCTH Y4AIIMXCH
Koe MHHUMAJIbHOTO MeranpeameTHble pe3yinbTaThl
TLIAHHPOBA coacpratins [IpenmeTtHbIC nEMCTBUS
HHUE o0pa3oBaHus [TosnaBarensubie YY ] | Perynsatusneie YV | Kommynukarusubsie Y'Y /|
Mexanunuec | KonebarenpHoe YMerp  OpUBOAWUTH  IPUMEPHI | YMEThH BbIIETATH | CTaBsT yueOHYIO Hcnons3yroT anexkBaTHbIe
KHe JIBIKECHHUE. KOJICOATEeIbHOTO JIBHXKCHUSI [JIaBHOE, CpPaBHUBATh, | 3a7a4y Ha OCHOBE SI3BIKOBBIE CPEJICTBA ISt
Kojiedanuss | CBoOOIHBIC YMeTp pa3nuyarth  pasiUyYHbIE | pa3inyaTh. COOTHECEHHS TOTO, 0TOOpaKEHHs CBOUX
M BOJIHBL. | KOJieOaHusl. BHUJIbI MEXaHWYCCKUX KOJICOAHMIA. | YMETh aHAIM3UPOBATh. | YTO YK€ U3BECTHO M | YyBCTB, MBICIICH U
3ByK. AMmuidtyaa, nepuop, | YMeThb BBISICHATD yclloBUs | YMETh BBIJIETISITH | YCBOGHO, U TOTO, YTO | MOOYKIEHUM
(16 yacoB) | wacrora, ¢daza. | BOSHUKHOBEHHUS U | CYIIECTBEHHOE. eI1e HEM3BECTHO
MaremaTruyueckuit CYLIECTBOBAaHMSI KOJICOAHU.
MasTHUK. @opMyna | YMETh ONUCHIBaTH IPEBpAIICHUE
nepuoAa  KojeOaHUU | YHEPTUU npu CBOOOIHBIX
MaTeMaTU4eCKOro KOJICOaHUSX.
masitHuka. Konebanus | YMers CTPOUTH rpadux,
rpy3a Ha TpY>XUHE. | BBIBOJUTH ypaBHEHUE
®opmyna nepuoja | rapMOHUYECKOTO KOJIeOaHUs.
KoJIeOaHuit YMeTh paccuuThIBaTh  TEPHOT
MPY>KUHHOTO KoJeOaHuH.
MasITHHUKA. YMeTh onuchiBaTh KOJeOaHUS T10
[IpeBpamienue | rpaduky.
SHEPTUU pu | YMETh 10 PE30HAHCHBIM KPHUBBIM
Kosie0aTeTbHOM CpPaBHUBATh TPEHUE B CUCTEMAX;
JBIKEHUU. pasnuyaTh onpeerneHne "
BoiHyX/1€eHHbBIE YCIIOBHE PE30HAHCA.
koneOanus. Pezonanc. | Paznuyars THIIBI BOJIH;
PacnpocTpanenue | pacCuMThIBAaTh JJIMHY U CKOPOCTb

Koje0aHui B YHpyrux
cpenax. Ilonepeuns! u
IMPOAOJIbHBIC BOJIHBI.
Jlniuna BonHbl. CBS3b
JJITMHBI BOJIHBI Cco

BOJIHBI.
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TemaTnuec DJIeMEeHTHhI OcHOBHbIE BH/IbI YU€OHOI 1eSITeJJbHOCTH Y4AIIMXCH
Koe MHHUMAJIbHOTO MeranpeameTHble pe3yinbTaThl
TLIAHHPOBA COACpaAHNI [IpenmeTtHbIC nEMCTBUS
HUE o0pa3oBaHus [TosnaBarensubie YY ] | Perynsatusneie YV | Kommynukarusubsie Y'Y /|
CKOpOCTb ee
pacnpocTpaHEHUs |
MeproIoM ( YaCTOTOM)
3BYKOBbIE
BOJIHBL. Cxopoctb
3ByKa. I'pomMKOoCTh H
BBICOTA 3BYyKa. OXO.
AkycTuueckuit
pe30HaHC. YIbTpa3BYK
U €ro MpuMeHEeHue.
JuekTpoMa | MaruutHoe noJsie. | YMeTh IOJIb30BaThCA IMPABWIOM | YMETh coctaBiATh | [IpegBocxuimaroT Hcnons3yroT agexkBaTHbIe
THUTHOE Nunykuus OypaBumnka u rpaUYecKu | KOHCIEKT. pe3yiabTaT u SI3BIKOBBIE CPEJICTBA TSI
HoJe MarHUTHOTO noJisi. | u300pakaTb MarHUTHOE IOJIE. YmMmetp paboTaTh | ypOBEHb YCBOCHHUS O0TOOpaKEHHs CBOUX
MarnuTtHoe nosie | Pemare  3amadm Ha pacder CUibl | CAMOCTOSITEIIBHO. (xakoi Oyzer YyBCTB, MBICIIEH U
(25 4ac). pPsIMOTO Toka. | AmMnepa u cunbl  JlopeHna. | YMeTh aHanM3upoOBaTh, | pe3yabTar?) . o0y IeHUH.
MaruautHOE nosie | OOBACHITH paboTy | UHTEPIIPETUPOBATD. CamocTosTeIbHO
KaTyIIKU C TOKOM. | TDPOMKOTOBOPHTEIIA, YmMmers BBIICTIATH | (DOPMYIUPYIOT
[TocTostHHBIE AIEKTPOU3MEPUTETHHBIX TJIaBHOE. MO3HABATEIHHYIO PaGotatot B rpymre.
MarHuTbl. MarHuTHoe | pruOOpPOB. YmMmetn MPUMEHSATH | LIeJIb U CTPOSIT
noJie MOCTOSIHHBIX | YMETh OOBSICHATh NPUMEHEHHUE | TEOPHIO HA IIPAKTHUKE. NEeNUCTBUSI B
MarHuToB. MarautHoe | cuisl JIopeHua. YmMmetn JienaTh | COOTBETCTBUU C HEN
nosue 3emud. | YMETh TNPUMEHSTh 3aKOHBI K | BBIBOJIBI.
B3aumoneiictBue pELIeHUIO 3a/1au. YMeTb cpaBHUBATH.
MarHuToB.  JleiicTBue | OOBSACHSTH SBJICHHUSA, CBSI3aHHBIE C | YMETh 00001IaTh.

MAarHUTHOTO TIOJNIsI Ha
MPOBOJAHUK C TOKOM.
DNEKTPUUECKUI
JIBUTATEIIh.

SIBJICHUEM
VHJYKLIHAH.
OOBACHATH SIBICHUSA, CBS3aHHbIC
C SIBJEHUEM DJJIEKTPOMATrHUTHOMN

BHCKTpOMaFHHTHOﬁ
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TemaTnuec DJIeMEeHTHhI OcHOBHbIE BH/IbI YU€OHOI 1eSITeJJbHOCTH Y4AIIMXCH
Koe MHHHMAJIbHOIO MerarnpeamMeTHbIE Pe3yIbTaThl
TLIAHHPOBA coacpratins [IpenmeTtHbIC nEMCTBUS
HHUE o0pa3oBaHus [TosnaBarensubie YY ] | Perynsatusneie YV | Kommynukarusubsie Y'Y /|
OnHopoaHOE U | MHIYKIIHAH.
HEOJHOPOIHOE Jloka3plBaTh ~ YHHUBEPCAIBHOCTH
MarHMTHOC I0JIC. | OCHOBHBIX 3aKOHOMEPHOCTEH
[IpaBuiio OypaBuWKa. | BOJTHOBBIX MPOILIECCOB JJsi BOJIH
Ob6napyxeHue J000¥ TPUPOIBI.
MarduTHOTO 1mojig. | OOBSICHATE BUJT

[elicTBue MarHUTHOTO
MoJisi Ha MPOBOJHUK C
TOKOM U JIBHXKYLIYIOCS
3apsDKCHHYI0 YacTHILY.
Cuwia Ammepa u cuia
Jlopenua. [IpaBuno
JIEBOU PYKH.
MaruuTHbIH TIOTOK.
OTMBITHI ®dapanes.
DeKTpoOMarHuTHas
WHIYKIUS.
Hanpasnenne
WHIYKIMOHHOTO TOKA.
IIpaBuno Jlenna.
SIBenune
CaMOUHIYKITUH.
DNEeKTpOMarHuTHBIE
Kosie0aHusl.
KonebaTenbHbrit
KOHTYp. IlepeMeHHBIN
TOK. I'eneparop
MIePEMEHHOTO TOKA.

UHTEPPEPEHIIMOHHON KapTUHBI B
MOHOXPOMATHYECKOM CBETE.
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TemaTnuec
Koe
MJIAHUPOBA
HHUE

J1eMeHThbI
MHHHMAJIbLHOTI'0
coJlepKAHUSA
o0pa3oBaHus

OcHOBHbIE BH/IbI YU€OHOI 1eSITeJJbHOCTH Y4AIIMXCH

[IpenmeTtHbIC nEMCTBUS

MeTtanpeamMeTHble pe3ynbTaThl

ITo3naBarenwhbie Y'Y /]

Perynsarusubie YV /I

Kommynuxkatususie YV [

[IpeobpazoBanus
SHEPruu B
3JIEKTpOreHepaTopax.
Tpanchopmarop.
[Tepenaua
ANEKTPUYECKON
SHEPrUuu Ha
paccrosiHue.
DJIEKTPOMarHuTHOE
noJie.
DJIEKTPOMarHUTHBIE
BOJIHBI. Ckopoctb
pacrnpocTpaHeHHs
AIIEKTPOMArHUTHBIX
BOJIH. Bnusgnue
AIIEKTPOMArHUTHBIX
U3JIy4eHUIl Ha JKUBbIE
OpTaHU3MBI.
ITonyyenue
AIIEKTPOMArHUTHBIX
KoJie0aHui.
ITpuHIUTIBL
paanocBs3u u
TEJICBUJICHUS.
DNeKTpOMarHuTHas
MIPUPOJIa CBETA.
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TemaTnuec DJIeMEeHTHhI OcHOBHbIE BH/IbI YU€OHOI 1eSITeJJbHOCTH Y4AIIMXCH
Koe MHHUMAJIbHOTO MeranpeameTHble pe3yinbTaThl
TLIAHHPOBA coacpratins [IpenmeTtHbIC nEMCTBUS
HHUE o0pa3oBaHus [TosnaBarensubie YY ] | Perynsatusneie YV | Kommynukarusubsie Y'Y /|
Ctpoenne | CtpoeHue aToMOB. | JloKka3pIBaTh CI0KHOCTh CTPOEHHUS | YMETh BBIACIIATH | BeIaenstor u VYyarcs neiicTBoBaTh €
aroma u | [InanerapHas wmojenb | aToMa; OOBICHATH MOJENb aToOMa | TJIAaBHOE. OCO3HAIOT TO, YTO YYETOM MO3ULUHU JPYTrOro
aromHoro | atoma. [lormomenue u | Bogopozaa no bopy. YmMmers paboTaTh | y’Ke YCBOCHO U UTO | M COTJIaCOBBIBATH CBOU
sapa. WCITyCKaHUE cBeta | OOBSACHATH CBOMCTBA M3JIyUCHHUS. | CAMOCTOSITEIBHO. elle MOJJICKUT NencTBUA
(18 yacoB). | aTomamu. OOBCHATH pabOTy CUETUUKOB. YMmeTh  paboTath € | YCBOCHHUIO
[Tpoucxoxnenue PaccuuTeiBaTh 3HEPrUI0 CBSI3UM W | AOMOJHUTEIBHOMN
JMHENYaThIX nedexT macc. JUTEPATYPOH.
CIIEKTPOB. OmnpiTel | PaccunthiBaTh  2HEPreTUUYECKUN | YMETH J€NIaTh BHIBOIBI.
Pezepdopna. BBIXOJ| IAEPHBIX PEAKLIUN. YMerb
PamnoaktuBHOCTh Kak | OOBACHATH TPUMEHEHUE SIICPHON | HHTEPIPETUPOBATD.
CBUJIETEIIBCTBO SHEPTUU U AJIEPHOTO U3IYYEHUs. | YMEThb 0000111aTh,
CJIO)KHOTO  CTPOCHUSA aHATN3UPOBATh.

atomoB. Anb(a-, Oera-
U ramMMa-u3JIy9CHHS.

PannoaktuBHBIE
TIPEBPAIICHHUS
ATOMHBIX aaep.
Coxpanenue
3apsI0BOTO u
MacCcOBOTO YHCEN TpHU
AEPHBIX  PEAKIUSX.

Ilepnon mosypacnana.
3aKoH
pazvoaKTUBHOTO
pacnaja.
OKCIepUMEHTAIIbHBIE
METO/Ibl UCCIEAOBaHUS
YACTHII. IIpoTroHHO-
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TemaTnuec
Koe
MJIAHUPOBA
HHUE

J1eMeHThbI
MHHHMAJIbLHOTI'0
coJlepKAHUSA
o0pa3oBaHus

OcHOBHbIE BH/IbI YU€OHOI 1eSITeJJbHOCTH Y4AIIMXCH

[IpenmeTtHbIC nEMCTBUS

MeTtanpeamMeTHble pe3ynbTaThl

ITo3naBarenwhbie Y'Y /]

Perynsarusubie YV /I

Kommynuxkatususie YV [

HEUTPOHHAs  MOJEJb
sapa. dusnueckuii
CMBICII 3apsi0OBOrO U
MacCcOBOIO YHUCEel.
N3oTomsbl. [IpaBuna
CMeIIeHus s anbda-
u Oera-pacrajga mnpu
SAIEPHBIX  PEAKUHUSX.
OHeprusi CBA3M YacCTHULL
B sanpe. [enenue suep

ypasa. [ennas
peaxuus. SAnepHas
JHEPreTHKa.
DKoJorn4yecKue
po0IeMbl paboThI
ATOMHBIX
ANEKTPOCTAHIIUM.
Ho3nmerpus. BiusHaue
pazvoaKTUBHBIX
W3JIyYEHH Ha >KUBbIE
OpraHu3MBl.
TepmosinepHas
peakuus. VMcrodyHuku
sHepru CoyHIIA W
3BE31.
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TemaTnuec DJIeMEeHTHhI OcHOBHbIE BH/IbI YU€OHOI 1eSITeJJbHOCTH Y4AIIMXCH
Koe MHHUMAJIbHOTO MeTtanpeamMeTHble pe3ynbTaThl
TLIAHHPOBA coacpratins [IpenmeTtHbIC nEMCTBUS
HHUE o0pa3oBaHus [TosnaBarensubie YY ] | Perynsatusneie YV | Kommynukarusubsie Y'Y /|
Crpoenue n N3Bnekarot CraBsr yueOHy10 [IposBIISIIOT TOTOBHOCTD K
IBOJIOLHSA I'eonenTpuueckas Paznuuars OCHOBHBIC | HEOOXOAMUMYIO 3a/1a4y Ha OCHOBE 00CYKIIEHUIO Pa3HBIX
BcesleHHOW | M TeTMOLIGHTpUYECKas | MPU3HAKM CYTOYHOIO BpallleHus | UHPOpMALIHIO U3 COOTHECEHHSI TOTO, TOYEK 3pEHUs U
(5 4ac.) CUCTEMBI Mupa. | 3B€30HOTO0  HeOa,  JBWXKEHUS | MPOCITYIIAHHBIX YTO YK€ U3BECTHO U | BBIpAOOTKE 001Ieit
CocraB, crpoenue u |Jlynp, ConmHuma W  IUTaHET | TEKCTOB PA3IUYHBIX YCBOGHO, U TOTO, YTO | (TPYyIMIIOBOI) MO3UILIUN
MIPOUCXO0XKJICHHE OTHOCUTEIFHO 3BE3; JKaHPOB, BBIOMPAIOT e11le HEU3BECTHO

ColHEYHOH CHCTEMBI.
®dusnueckas npUpoaA
HEeOECHBIX TeNn
CoJIHEYHOH CHCTEMBI.
ITnaneTsin Majible Teaa
CoJIHEYHOH CHCTEMBI.
CtpoeHue, H3IydYeHUE
u sosronusa CoytHIA U
3Be31. CTpoeHue u
3BOIIONMS BceneHHOM.
I'mmore3a  boubinoro
B3pbIBA.

[loHuMatp paznuuus MEXIy
reIMOUEHTPUYECKOMN 51
TEOLICHTPUYECKOU CUCTEMaMHU
MHpA.

CMBICJIOBBIC CIMHUIIbBI
TCKCTa U
YCTaHaBJIMBATb
OTHOILICHUA MCXKIY
HHUMH
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I'pachux konmpoavnwvix u 1600pamopHsvIiX padom-7 Kiacc

Beeoenue
a/p NMPHUM. CPOKH K/p

Nel Onpenenenue LEeHbI ACICHUS Bxonnas
M3MEPUTEILHOTO Mprudopa
Ilepeonauanvuole céedenus 0 cmpoeHuu 6euiecmea

/p IIPUM. CPOKH K/p

Ne2 U3mepenue pa3mMepoB MallbIxX
TeI

Bzaumooeicmeue men
a/p NPUM. CPOKH K/p

Ne3 U3mepenue macchbl Ha Nel Mexanuueckoe
PBIYAKHBIX BEcax nBwxeHune. Macca. [InorHocts
Ned4 N3mepenue odbema TBEpIOTO Ne2 Cuna.
Tena PaBHOpelicTByOIIAsA crila
Ne5 M3mepenue mioTHoCTH
TBEPJIOTO TENa
No6 I"'pagynpoBanue npy>KUHbBI 1
MU3MEPEHHE CUII JUHAMOMETPOM
Jlasnenue meepovix men, ncuokocmeil u 2a306
a/p NPUM. CPOKH K/p

Ne7 Onpenenenue Ne3 JlaBnenue. 3akoH
BBITAJIKUBAIOLIEN CHJIBI, [Tackas.
JEUCTBYIOIIEH Ha IOTPYKEHHOE B
KHUJIKOCTb TEJIO
Ne8 BrrsicHenue ycnoBuit Ne4 Apxumenosa cuia
TIJIAaBaHUs TeJla

Paboma. Mowynocms. Inepzus
a/p NPUM. CPOKH K/p

Ne9 BersicHeHue ycioBuii Ne5 Pa6ora. MOIIHOCTS.
paBHOBECHsI pbIyara DHeprus

Nel0 Onpenenenune KIIJI npu

HOIBEME TeJIa IO HAKJIIOHHOM

IIJIOCKOCTH

Hmoczoeasn
Kpome TOro, mist Tekymero KOHTPOJISI 3HAHUW y4YalIUXCS MPEIyCMOTPEHO MPOBEIAECHUE
CaMOCTOSITENILHBIX U TECTOBBIX PadoT, 3aHuMaromux ot 10 10 25 MUHYT.

I'pagpux KoHmpoabHbIX U 1AOOPAMOPHBIX padom-8 Kiacc
Tennoevie senenusn
a/p CpOKU K/p
Bxonnas
Nel CpaBHeHHE KOJTUYECTB TETUIOTHI Nel TennoBele siBIEHUS
IIPU CMEIIMBAHUU BOJbI Pa3HOU
TEeMITePaTyphl




No2 N3mepenue ynenbHOU
TEIJIOEMKOCTH TBEPAOIO TeNa

No2 N3MeHeHue arperaTHbixX
COCTOSIHHMI BEHIECTBA

9ﬂel<mpuuec1<ue AGJICHUA

p npum. K/p npum.
CpOKU CPOKU

Ne3 Coopka 1. ienu U U3MepeHue
CHJIBI TOKA B €€ Pa3IMYHBIX y4aCTKax

Ne4 Vzmepenue HanpsiKeHUs Ha Ne3 DnexTpuueckuit TOK.
pa3IMYHBIX y4acTKax d3J1. Lenu DNEeKTpUUECKUE SIBICHUS
No5 PerynupoBaHue CUJIbl TOKA

peocTaToM

Ne6 Onpenenenue conpoTUBIEHUSA
MIPOBOJIHUKA TPU ITOMOIIHM BOJIBTMETPA
U amrepMeTpa

Ne7 N3mepeHne MOIIHOCTH U pabOThI
3J1. TOKA B 3JIEKTPUUECKOH J1amIie

3ﬂeKmp0Mﬂ2Humele A6JICHUA

p npum. K/p npum.
CpOKU CpOKU

Ne8 COopka seKTpoMaruura u
WCIIBITAHUE €T0 JCHCTBUSA

Ne9 N3yuenue 31eKTpuuecKoro
JIBUTATENS] IOCTOSIHHOTO TOKA

Ceemosvle sgenus
p npum. K/p npum.
CPOKU CpoKu
Nel0 IMonmyuenue nzo0pakeHus Mpu Ne4 CgertoBble siBIEeHUA

IIOMOIIIH JIMH3bI

Hrorosas

Kpome Toro, nenecooOpasHbeIM SBISETCS] MPOBEJIEHUE TECTOBBIX U CaMOCTOSITENIbHBIX
paboT Mo CIEYIOUINM TEMaM:
o Tecm unu cam. Paboma « TennoBoe 1BH>KeHNE. BHyTpeHHssI SHEPrUsa»
Tecm unu cam. Paboma « Buppl Temionepenaun»
Tecm unu cam. Paboma « IlnaBneHue u KpuCTaILIU3ALUN»
Tecm unu cam. Paboma « Vicnapenue v KUNIeHUE»
Tecm « Dnexrpuzanus. CTpoeHHE aTOMay
Tecm unu cam. Paboma « Cuna toka, Hanpsoxenue. 3akon OMa aj1s1 ydyacTKa HENN»
Tecm « CoeqHEHHS TPOBOTHUKOBY
Camocmoamenvnas paboma « Pabota 1 MOIIHOCTH TOKa»
Tecm unu cam. Paboma « OTpaxkeHue U NPeIoOMIICHUE CBETa»
Camocmoamenvnasn paboma « I300paxeHus, 1aBaeMble TUH301»

I'papux konmpoavnvix u 1adopamopusix paoom - 9 Kracc

O O O O O O O O O

Pasznea 1. 3akoHbl B3aumoaeicTBu u ABMkeHus tea (34 yacon).

ap npum. K/p npum.
CpOoKuU CpOKU

Nel UccnenoBanue Bxonnoii Tect
PABHOYCKOPEHHOTO JABMKEHHsI Oe3
HAa4aJIbHOW CKOPOCTH Nel «IlpsimosinHeiiHOe




PaBHOMEpPHOE IBUKEHH €

Ne2 «M3mepeHnne yckopeHust
CBOOOAHOI0 MAXCHU.

Ne2 «KunemaTuka
MATEePUHAJTbHOH TOYKHN»

Ne3 «Cuipl B MeXaHHKe. 3aKOHBI
Hrnrorona»

N4, «lnHaMuKa MaTepuaJIbHOMI
TOUYKH».

Pa3nen 2. Mexanuveckue kojiedanus. 3Byk. (16 yacon)

p npum. K/p npum.
CPOKU CpOKuU
Ne3 UccnenoBanue 3aBUCUMOCTH
4acTOTHI U TIEpHO/1a CBOOOTHBIX Ne 5§ «Mexannuyeckue KojeOaHUs.
KoJeOaHUi HUTSIHOTO MasiTHUKA 3ByK».
OT €ro JUIMHBI
Pasnen 3. DaekTpomaruutHoe noJe (25 yacoB).
p npum. K/p npum.
CPOKU CpOKU

Ne4 Nzyuenue siBiaeHus
AJIEKTPOMAarHUTHOM MHIYKIMH

Ne5 «HabGmroeHue CILIOMIHOIO U
JIMHEWYaTBIX CIIEKTPOB

Ne6 «JIeKTpOMAarHUTHOE I0JIe».

HCIIYCKaHUS».
Pa3nen 4. CtpoeHue aToMa U AaTOMHOIO SIAPA, MCIIOJb30BAHNE IJHEPIUU ATOMHBIX sigep (184).
p npum. K/p npum.
CPOKU CPOKU

No 6 «MI3mepenne ecTeCTBEHHOTO
paananuoHHoro (oHa
JIO3UMETPOM.

No7 U3zyuenue neneHus sapa
ypaHa 1o roToBsIM (oTorpadusim
TPEKOB

Ne 7 «CTpoeHue aToma u

No8 «Ouenka nepuosa
noJtypacnajaa HaxoAsIIuXcs B
BO3JIyX€ MPOJYKTOB pacraja rasa
pazioHay.

aTOMHOTI0 siaApa»

Ne9 Nzyuenue Tpekos
3apsHKEHHBIX YaCTHUI IO TOTOBBIM
dororpadpusam

Paznen S. Crpoenne u 3Bosonust Beesiennoid. (S yacoB)

Paznea 6. [loBTopenue - 44

IIpo6ubIii 3x3aMeH 1o opme
o1?.

Kpome Toro, B Xx07ie n3yueHUs TaHHOTO Kypca (PU3UKH TPOBOJISATCS TECTOBBIE U
caMoOCTOsITeNIbHbIE pabOThl, 3aHUMAIOIIME HEOOJbIIYI0 YacTh ypoka (0T 10 o 20 MuHyT).




Onucanne yue0HO-MeTOAMYECKOT0 U MATEPUATbHO-TEXHUYECKOT0
o0ecneueHusi 00pa3oBaTeJILHOIO Mpouecca:

YMK «®Pusuka. 7 Kjiace»

1. Ilepwimkun A.B., I'ytauk E.M. ®usuka. 7 knace. — M.: JIpoda, 2017

2. Jlykamuk B.U. CoopHuk 3ama4 1o ¢pusuke. 7-9 kimaccol. — M.;
IIpocenienue, 2007

3. BonkoB B.A. YHUBepcanbHbie MOypOUYHbIE pa3padO0TKH 1Mo (husuke: 7
KJacc. — 3 —€ 3. mepepadot. u gom. — M.: BAKO, 2012

4. I'pomreBa O.U. KoHTposibHBIE 1 CaMOCTOSTENbHBIE pa0OTHI 10 PU3MKE 7
kiacc: K yueonnky A.B. Ilepeimkuna. @usnka. 7xkmace. —M.: M3gaTenbcTBO
«9k3amen» 2013.

5. [IpuMmepHbIe porpamMmel 1o yueOHbIM npeamMeraM. Puznka. 7 — 9 Kiiacchl:
npoekT. — M.: [IpocBemenue, 2011

YMK «®Pusuka. 8 kiiace»

1. [leppimikun A.B., I'yrauk E.M. ®usuka. 8 knacc. — M.: Jlpoda, 2016

2. Jlykamuk B.M. Coopuuk 3aaau o ¢usuke. 7-9 kiaccol. — M.;
[Ipocsemenune, 2007

3. Bonkos B.A. YHuBepcanbHble NOypoYHbI€ pa3padOTKu Mo pusuke: 8
KJacc. — 3 —¢ u3.. nepepadot. u gom. — M.: BAKO, 2012

4. I'pomueBa O.M. KoHTpolibHBIE U CaMOCTOSTEIbHBIE PA0OTHI O (pu3uKe §
kiacc: Kk yaueonuky A.B. Ilepsimkuna. @usnka. 8knace. —M.: U3naTenscTBO
«9k3amen» 2013.

5. [IpuMmepHbIe porpamMmsl 1o yueOHbIM npeaMeraM. Puznka. 7 — 9 Kiiacchl:
npoekT. — M.: [Ipoceemienue, 2011

YMK «®Puszuka. 9 kiiace»

1. lleppimikun A.B., I'yrauk E.M. ®usuka. 9 knacc. — M.: lpoda, 2011

2. Jlykamuk B.M. Coopuuk 3aaa4 o ¢usuke. /-9 xiaccol. — M.;
[Ipocsemenune, 2007

3. [IpumepHbIe TporpamMMBbI 10 yueOHBIM npeameraM. Pusnka. 7 — 9 Kiacchr:
npoekT. — M.: [Ipocsemnienue, 2011

4. BonkoB B.A. YHuBepcanbHbie TOYpOUHbIE pa3pabOTKu 1Mo ¢usmke: 9
KJacc. — 3 —¢ u3.. nepepadot. u gom. — M.: BAKO, 2012

5. Jlebeaunckas B.C\ ®usuka 9 xiacc. JluarnocTrka mpeaMeTHOM
oOydeHHocTU.- Bonrorpaa:yunrtens,2010

DJIeKTPOHHbIE Y4eOHblIe U31aHUS:

1. ®usuka. bubanorexa HarasaAHbIX TocoOuid. 7—11 kimacce (1Mo peaakiuuen
H. K. Xannanosa).

2. JlTabopaTopHble paboThl mo ¢usznke. 7 Kiacc (BUpTyanbHas (u3nuecKas
naboparopusi).

3. JlJabopatopubie pabotel mo (uszmke. 8 kimacc (BupTyaiabHas ¢u3HUecKas
naboparopusi).

4. Jlaboparopubie paboTel mo ¢u3uke. 9 kimacc (BUpTyaibHas (pusmueckas
nabopaTtopusi).

Cnucok HArJIAIHBIX TOCOOMN:



Ta0Juubl 001Iero HAZHAYECHUA

1. Mexnynapoanas cucrema eauauil (CH).
2. IIpucraBku 11 00pa3oBaHMS ICCITHYHBIX KPATHBIX M JIOJBHBIX CIHHHII.

3. ®du3nyecKkre NOCTOSHHEIC.

4, Illkana 3JIeKTPOMArHUTHBIX BOJIH.
5. IlpaBuna mo TexHUKe 0€30MacHOCTH P paboTe B KaOMHETe (PUUKHU.
6. Mepnl 0€30MMacHOCTH TPHU MOCTAHOBKE M MPOBEJICHNHU Ja00OPaTOPHBIX padboT

0 DJIEKTPUYECTBY.

7. IlopsAoK pemeHust KOJIM4YEeCTBEHHBIX 3a/1a4.

TemaTHuecKHe Ta0IUIBI
1. BpoynoBckoe aBuxenue. luddysus.

3. MaHowMmeTp.

5. ATMocdepHoe aBiieHue.

7. Bunbl nedopmaniuii 1.

9. I'ma3 kak onTuyeckasi CucTema.

11. U3mepeHue temnepaTypsl.

13. Tennon3oasuUuOHHbIE MATEPUAIIBI.
15. JIBurarenb BHyTPEHHETO CTOPAHUSL.
17. TpaekTopus 1BUKECHUS.

19. Bropoii 3akon HerotoHa.

21. Kocmuueckuii kopadisib «BocToky.
23. MexaHu4eCcKHUe BOJHBI.

25. Cxema ruApOdJICKTPOCTAHIIU Y.
27. llepenaya u pacupeneieHue
AIEKTPOIHEPTUH.

29. Mopaenu cTpoeHHs aToMa.

31. Lennas siaepHas peakiusi.

33. 3Be3 L.

35. 3aTmeHusl.

37. Jlyna.
39. [InaHeThI-TUraHTHhI.

2. IToBepXHOCTHOE HATSIKEHUE,
KauJUISIPHOCTb.

4. Ctpoenue atMmochepsl 3eMITH.

6. bapomeTp-anepous.

8. Bunsl nedopmaruii I1.

10. OnTruueckue mpudOpHI.

12. BHYTpeHHSIS1 SHEPTHSL.

14. [InaBneHue, ucnapeHue, KUIEHUE.
16. JIBuraTesnpb MOCTOSTHHOTO TOKA.

18. OTHOCUTEIILHOCTH ABMIKCHUS.

20. PeakTuBHOE OBMIKECHHE.

22. Pabota cuJbl.

24. IIpubOpBI MArHUTORIIEKTPUUECKON
CHUCTEMBI.

26. Tpancdopmatop.

28. unamuk. MukpodoH.

30. Cxema ombiTa Pezepdopaa.

32. SlnepHblii peakTop.

34. ConHeyHas cucrema.

36. 3emuist — maneta CotHEYHOM
cucteMbl. Ctpoenue CouHIIa.

38. [1maHeThl 36MHOM TPYNIIbI.

40. Mansie Tena CoJIHEYHOM CUCTEMBI.

Oo0opynoBanue U NpuOOPHI.

Homenknatypa yue6HOro 000pya0oBaHus M0 (PU3MKE OMpeeseTcss CTaHIapTaMu
¢uznyeckoro o0Opa3oBaHUS, MUHUMYMOM COJAEp)KaHMsS Y4yeOHOro Marepuana,
O0asucHOMl  mporpammoii  obmiero  obpaszoBanus.  JlaGoparopHoe u
JEMOHCTPAIIMOHHOE 000pymoBaHue yka3aHo B [lepeune yueOHOrOo 0060pyI0BaHUS
no usuke A o01Ie00pa3oBaTeabHbIX YupexaeHu PO.



JI71st TOCTaHOBKY IEMOHCTpPAIIMI TOCTATOYHO OJHOTO YK3EMIUIIpa 000pyI0BaHUS,
Ui (POHTANIBHBIX JIA0OPATOPHBIX pabOT HE MeEHee OJHOr0 KOMIUIEKTa
000pyZ0BaHUS Ha JIBOUX yUYalUXCS.

KonTpoJb 3a ycBOeHHeM 3HAHUM

OueHka YCBOGHMS 3HAaHUM W YMEHH OCYILECTBIISIETCA B MpoLEecce
MOBTOPEHUSI U 00OOIIEHNs, BBIMOJHEHUS TEKYIUX CAMOCTOSITEIBHBIX PadOT Ha
JTane akTyalu3alyuy 3HAHUW U Ha 3Tare NOBTOPEHUS, 3aKPEIUICHUST U 0000IIeHUS
W3YYEHHOr0 Marepuaia, MPaKTUYECKH Ha KaXJIOM ypOKE, IPOBEICHUS TEKYIIUX U
UTOTOBBIX KOHTPOJIBHBIX padoT, COIEpKAIMX  3aJaHMsl PA3HOIO YPOBHSA
CIIOHOCTH: 3aJJaHUsI HEOOXOAMMOr0, IPOrPAMMHOTO0 U MAaKCUMAJIBHOTO YPOBHEH (
IpU 3TOM YUYEHHUKHU JOJKHBI BBIOJHUTD 3aJ]JaHUsI HEOOXOIMMOTr0 YPOBHS U MOTYT
BBIOMPATH 3a/1aHMSI IPYTUX YPOBHEHN KaK JIOMOJIHUTEIbHBIE U HEOOS3aTEbHBIE).

OddexTuBHBIM ABISIETCS KOHTPOJIb, CBSA3aHHBIA C HKCIOJIb30BAHHUEM
IpoOJIEMHO-TUATIOTMYECKON TEXHOJIOTMH, B BHUJE CAMOCTOATEIbHOM OLIEHKH MU
aKTyajqu3ald 3HAHUN TEepe] HAadyalloM W3Y4YEHHUsl HOBOrO Marepuaia. B stom
cilydae JIETSM Mpejjiaraercs caMuM chopMyIHpOBaTh HEOOXOAUMBIE JIJISl PEIICHUS
BO3ZHUKIIIEH MPOOJIEMbl 3HAHUSI U YMEHUS U, KaK CIEACTBUE, CAMUM  TPUIYyMATh
3aJlaHus JJIs1 TIOBTOPEHMS, 3aKpeIieHus U 0000IeHUs U3y4eHHOro paHnee. Takas
pabora sBiseTCSs OAHUM M3 HauOosiee 3PQPEKTHUBHBIX NPUEMOB JIHATHOCTHKU
peanbHOW CPOPMUPOBAHHOCTH  NPEIMETHBIX M TO3HABATEIbHBIX YMEHUU Y
y4Yaluxcs 1 no3Bosisier  AuddepeHunpoBaHHO padboTaTh C 00y4YarOIIUMHUCS.

[TonoxxutenbHbIE OLICHKM M OTMETKM 3a 3aJlaHusl TEKYIIUX U HWTOTOBBIX
KOHTPOJIbHBIX PadOT SBISIOTCS CBOCOOPAa3HBIM 3a4ETOM IO M3yYaeMbIM TeMaM.
[Ipu 3TOM cCpok modydeHUs 3ayéTa HE JOJDKEH OBbITh JKECTKO OrpaHuyeH
(HampuMep, YYSHHUKHU JOJDKHBI CAATh BCE TEKYIME TEMbI JI0 KOHIIA Y€TBEPTH). ITO
YUYUT MIKOJIBHUKOB IUIAHUPOBATH CBOU JIEMCTBUSL. Pesynprarel  cBoei
JeSTEIbHOCTH 00y4aroIuecs BHOCAT B MOPT(HENb TOCTHKEHUH.

HakomnuieHue 3TUX OTMETOK U OLICHOK IMOKa3bIBAET PE3YJIbTAThI MPOABUKEHHUS
B YCBOCHHMM HOBBIX 3HAHUM U YMEHUHN Ka)XJbIM YYEHHKOM, PAa3BUTHE €TI0 YMEHUU
JIEVCTBOBATh.

Kputepuu oneHuBaHus.

CucreMa OlleHUBaHUSI.

1. OueHKa YCTHBIX OTBETOB YUALIUXCS.

OTMeTKka 5 CTaBUTCS B TOM Ciy4yae, €CIM Y4YalllMiics IMOKa3bIBA€T BEPHOE
MOHMMaHWe  (PU3UUecKoll  CYIIHOCTH  pacCMaTpuUBaeMbIX  SIBJICHUH U
3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHUM, JAET TOYHOE OIPEIEIEHUE U UCTOJKOBAHUE
OCHOBHBIX TIOHSTHW M 3aKOHOB, TEOPUH, a TAKXKE IPABAIBHOE ONPEICIICHUE
(bu3nYECKUX BEJIUYUH, UX €IUHUI] U CTIOCOOOB U3MEPEHUS; TPABUIIBHO BBITIOJIHSIET
YepTekKU, CXEeMbl U TpaduKH; CTPOUT OTBET 1O COOCTBEHHOMY IUIaHY,
COIIPOBOXJAET PAaCcCKa3 HOBBIMU IPUMEpPAMH, YMEET IPUMEHSITh 3HAHUS B HOBOU
CUTYalLlUU [PU BBINOJHEHUH NTPAKTUYECKUX 3aaHUI; MOXKET YCTAaHABIMBATH CBS3b
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MEXIy U3y4aeMbIM U PaHee N3yUYeHHBIM MaTEPUAIOM I10 Kypcy (PU3MKH, a TaKXKE C
MaTepHaioM YCBOCHHBIM MPU U3YUCHUH JIPYTUX MPEIMETOB.

OtmeTka 4 CTaBUTCS B TOM Cllydae, €CJIM OTBET YYEHHKa YJIOBIETBOPSET
OCHOBHBIM TpeOOBaHUAM K OTBETY Ha OLEHKY S5, HO 0€3 HCIOJb30BaHUs
COOCTBEHHOI'0 IIJlJaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUsT 3HAHUM B HOBOMU
CUTyallud, ©O€3 WCIOJb30BAHMUS CBSI3ed C paHee M3YYCHHBIM MaTepHUalioM,
YCBOCHHBIM TPU H3YYEHUH JIPYTUX MPEAMETOB; €CIU YYallUiCs JOMYCTHII OJHY
omuOKy WM He 0ojiee MBYX HETOYETOB M MOYKET HMCIPABUTH UX CAMOCTOSATEIHHO
WIN ¢ HEOOIBIION MTOMOIIIBIO YUUTENS.

OtmeTka 3 CTaBUTCS B TOM cllydae, €CIM YYallWics TMPaBHJIBHO MOHUMAET
(GU3UYECKYI0 CYITHOCTh PacCMaTPUBAEMBIX SIBIICHUH M 3aKOHOMEPHOCTEH, HO B
OTBETE MMEIOTCS OTICIbHBIC MPOOETBI B YCBOCHHH BOIIPOCOB Kypca (H3HWKHU; HE
MPENATCTBYET JaNbHEHIIEMY YCBOCHHIO TMPOTPAMMHOTO MaTepuaia, yMeeT
MPUMEHSTH MOJTYYEHHBIE 3HAHUS MPU PEIICHUH MPOCTHIX 3a7[a4 C UCTIOJIb30BaHUEM
rOTOBbIX (OpMyJ, HO 3aTpPyJHSETCS TMpU pEHICHUH 3a/1ad, TPeOyIomux
npeo0pa3zoBaHusg HEKOTOPBIX POPMYIT; TOMYCTHI HE O0Jee 0aHOU rpy0oil U oHOM
Herpyooii omuoku, He 0oJiee TBYX-TPeX HETPYObIX HEJOUETOB.

OtmeTKa 2 CTaBUTCS B TOM ClIy4ae, €CJIM YYallluicsl He OBJIaJIe] OCHOBHBIMU
3HAHUSIMU B COOTBETCTBUU C TPEOOBAHUSMU M JOMYCTUJI OOJbIIE OIMMUOOK H
HEJI0OYETOB, YeM HEOOXOUMO JIJIsl OLICHKH 3.

2. OueHKa MMCbMEHHBIX KOHTPOJILHBIX PA0OT.

OtmeTka 5 cTaBuTCs 3a pabOTy, BBHITOJIHEHHYIO MOJHOCTHIO O€3 OIIMOOK U
HE0YETOB.

OtmeTka 4 cTaBUTCS 32 pabOTY, BRITOJIHECHHYIO TTOJIHOCTHIO, HO MPU HATUIHUH
He 0oJiee 0JJHOM OMMOKHU U OJHOTO HEJ0ueTa, He 0ojiee TPEX HEJI0YETOBR.

Otmerka 3 craBUTCS 3a padOTy, BBINOJHEHHYIO Ha 2/3 Bceid pabOThI
MPaBUJILHO WJIM TPU JOMYIIEHUH He OoJiee oaHOM rpy0Ooit ommoOku, He Ooiee Tpex
HErpyOBIX OIIMOOK, OJHOM HErpyOoil OMMOKM M TPEX HEIO0YETOB, NPH HATUYUU
YEeTHIPEX-TISATH HEJIOUYETOB.

OtmeTka 2 craBUTCS 3a pabOTy, B KOTOPOM YMCIO OMIMOOK U HEJ0YETOB
MIPEBBICHIIO HOPMY JIJIsl OIICHKHU 3 WJIM MIPaBUIILHO BBIMIOJTHEHO MeHee 2/3 paboThl.

3. Onenka J1abopaTopHBIX padoT.

OtmeTka 5 cTaBUTCA B TOM cllydae, €CJIM YYallWics BBITOJHWI paboTy B
MOJTHOM 00beMe ¢ COOJTI0/IEHHEM HE0OXO0IUMOM MOCIe0BATEILHOCTH MPOBEACHUS
OTIBITOB U M3MEPEHUH; CAaMOCTOSTEIHFHO M PAIMOHAIEHO MOHTHPYET HEOOX0IUMOE
000OpyZ0BaHUE; BCE OMBITHIIIPOBOIUT B YCIOBUAX M PEKHUMAX, 00CCIICUMBAIONTIX
TIOJTYYCHHUE TIPABUITBHBIX PE3YJIbTATOB M BHIBOJIOB; COOJIFOAACT TPEOOBAHUS ITPABUII
0e30macHOro0 Tpy/aa; B OTYETE MPABMIIBHO M aKKypPaTHO BBITIOJNHSET BCE 3aIlUCH,
TAONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUUCICHUS, IMPABUILHO BBITIOJHSICT
aHaJIN3 MTIOTPENTHOCTEN.

OtmeTka 4 cTaBUTCA B TOM cllydae, €CJIM YYallWicsl BBITOJHWI paboTy B
COOTBETCTBHUH C TPEOOBAHUSAMHU K OIIEHKE S5, HO JOMYCTHJI JBAa-TPU HEIOYeTa, HE
Oomee oHOM HETPYOOI OMMOKKA U OTHOTO HEJIOYETA.

OtmeTka 3 CTaBUTCSA B TOM CIIydae, €CIU YYaIlUiiCsi BBITIOJHUI paboTy HE

IIOJIHOCTBIO, HO 00BEM BBIIIOJHEHHOM YacTH TaKOB, 4YTO IIO3BOJEICT IIOJYYHUTH
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MpaBWIbHBIE pE3YyJbTaTbl WU BBIBOJABI, €CIM B XOAE€ NPOBEACHUS OIbITA U
M3MEpPEeHUI ObLIN JOMYIIEHBI OIIHOKHU.

OtmeTka 2 CTaBUTCS B TOM Cllydae, €CIU YYallUiicsi BBIMOJHUI paboTy He
MOJIHOCTBIO U O0BEM BBIMOJHEHHOW pabOThl HE MO3BOJISIET ClENaTh MPABUIIbHBIC
BBIBO/IbI, BEIYMCIICHHUS; HAOIIOIEHUS TPOBOIUINCH HEMPABUIIBHO.

B nucbMEHHBIX KOHTPOJBHBIX pabOTaX YYUTHIBAETCS TaKXKe, KaKyl 4acTb
pabOThI BHIMOTHUI  YUYEHUK

IlepeyeHb OLIMOOK.

|. 'pyOnie ommoKy.

1. Hes3Hanue omnpeneneHud OCHOBHBIX TIOHSTHW, 3aKOHOB, ITPaBUI,
MOJIOKEHUH TeopHH, HopMyII,

OOILIETIPUHSTBIX CHUMBOJIOB, 0003HAUEHUS (DU3UUECKUX BEIUYUH, CIUHUILY
U3MEPEHUS.

2. HeymeHue BBIIETATh B OTBETE TJIABHOE.

3. Heymenue mNpuMeHATh 3HAHMS JUIsl PEHICHUS 3a7ad M OOBSICHEHUS
(buU3NYECKUX SBICHU;

HEMpaBWIBLHO C(OPMYIMPOBAHHBIE BOIMPOCHI, 3aJaHUs WM HEBEPHbBIC
OOBSICHEHUS X0/1a UX

pelLICHUs, HE3HAHWE MPUEMOB pEIICHHS 3a/ad, AaHAJIOTMYHBIX paHee
PEILIEHHBIMH B KJIACCE;

OIMMOKH, MOKAa3bIBAIOIME HENPABWIHLHOE MOHUMAaHUE YCIOBUS 3aJayd WU
HETMPaBUWIHHOE

HCTOJIKOBAHUE PEILICHHUS.

4. HeymeHue yuTaTh U CTPOUTDH rpad)UKy U MIPUHLIUITHATBHBIE CXEMBI

5. Heymenue mnoaroroBUTh K paboTe yYCTAaHOBKY WKW JabOpaTOpHOE
o0opyioBaHuE, MPOBECTU

OTIBIT, HEOOXOAMUMBIE PAcUeThl UM HCIOJIb30BATh MOJYYCHHBIC aHHBIE JIJIS
BBIBOJIOB.

6. HeOpexxnoe oTHOmEHHE K Ja0OpaTOPHOMY OOOpPYNOBAHHIO U
U3MEPUTETLHBIM PUOOpaM.

7. Heymenue onpenenuTsh MOKa3aHusi U3MEPUTEIBHOTO MPUoopa.

8. Hapymenue tpeboBaHMil mpaBui 0€30MAaCHOTO TpyJa MPHU BBHIMOIHEHUU
HKCIIEPUMEHTA.

II. Herpy6bie ommOKH.

1.Hetounoctu ¢hopmMyJIMpOBOK, ONpeaeIeHU, 3aKOHOB, TEOPUM, BhI3BAaHHBIX
HETIOJTHOTOU

OTBETa OCHOBHBIX IIPU3HAKOB OMpPEACIsIeMOro MOHITUs. OUIMOKY, BEI3BAaHHBIC
HECOOII0IEHUEM

YCJIOBUM IIPOBEICHUS OIBITA WIU U3MEPEHUM.

2.0mmbKku B YCIOBHBIX OOO3HAUYCHUSX HAa TMPUHIUIUAIBHBIX CXEMaXx,
HETOYHOCTH YEPTEKEH,

rpauKoB, CXeM.

3.IIpomyck wiaM HETOYHOE HAMMCAHWE HANMEHOBAHWHN €IUHUI] (PU3UIECKUX
BEJIMYUH.

4. HepauroHaabHBIN BBIOOP X0/1a PEILICHUS
8




III. HenoyeTsl.

1.HepannoHnanbHble 3aMUCH MPU BHIYUCICHUSX, HEPAIIMOHATIbHBIE PUEMBbI
BBIUMCJICHUH,

npeoOpa3oBaHUi U pellleHUs 3a/1a4.

2.ApubmMeTrdecKrue OMMOKHU B BEIYUCIICHUSIX, €CJIM 3TH OITUOKH Ipydo He
HCKAXKAIOT

peaIbHOCTh MOJTYYEHHOTO Pe3yJibTara.

3.01aenpHbIC TOTPEITHOCTH B (POPMYITHPOBKE BOTIPOCA WITH OTBETA.

4.HeOpesxHOoe BBITIOJIHEHUE 3aITUCEH, YepTexel, cxem, rpaduKoB.

5.0pdorpadudeckue v MyHKTYaIlMOHHBIC OIITHOKH.

HuacTpyMeHTapui JUIST OLICHUBAHUS JOCTIDKEHUM YUAINXCS

KauecTBO yueOHO-BOCIUTATEHFHOTO MPOIIECCa OTCIECKUBACTCS TIPOBOJIS:

® TCCTHUPOBAHWE,

® CaMOCTOSITEJIbHBIC U TIPOBEPOUHBIE PAOOTHI,

® KOHTPOJIbHBIE PAOOTHI,

® 3a4EeTHI, MPOBEPSIS:

e Ja0OpaTOpPHBIE U MPAKTHYECKUE OTUYCTHI,

® JJOMaIllHUE OOIINE U UHIUBUTyaIbHbIE PA0OTHI;

® TBOpUYECKHUE PAOOTHI

Ouenka 1adopamopHbix padom.

OTMeTKa «5» CTaBUTCA B TOM CJIy4ae, ecliv

v/ yuainuiics BBIIOJHKI paboTy B 00bEME ¢ COONIIOAEHUEM HEOOXOIMMOMN
MOCJIEIOBATEIHLHOCTH MTPOBEACHUS OIMBITOB M H3MEPEHUM;

v caMOCTOSTENILHO CMOHTHPOBAI HEOOXOAUMOE 00OPYIOBaHHE, BCE OIBITHI
MIPOBEJI MIPABUIILHO U MOTYYHIT MPABUIIbHBIE PE3YJIbTAThl U BHIBO/IHI,

v cobmoman T tpyna;

v' B 0T4éTe NPaBHJIBHO M AKKYPAaTHO BBHINOJHMJ BCE 3aIMCH, TaOJIMIIbI,
YEepTEkKHU, CXEMbI, TPa()UKU U BEIUUCIICHUS.

OtMmeTka «4» CTaBUTCS B TOM ClIy4ae, €CJIu

v OBbUIM BBHIIOJHEHB TPEOOBAaHUS K OIEHKE «5», HO YYaIIUHCS JOIYCTHII
HEJI0UEThI U HETPYyOble OLINOKU.

OtMmeTka «3» CTaBUTCS, €CIU

v\ pe3yinbTarT BBIIOJHEHUS 4YacTH TakKOB, 4YTO IO3BOJISIET IIOJyYHUTh
NpaBUJIbHBIC BBIBOJABI, HO B XOJI¢ TPOBEJICHHUS OINBITOB M HW3MEPECHUU OBLIH
JIOTIYIII€HBI OITHOKH.

OTrmeTka «2» CTaBUTCS, €CIM BCs paboTa H  OMBITHI MPOBOJUIIUCH
HEIPaBUIILHO
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