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IHosicuuTeabHAA 3aNMCKA

PaGouast mporpamma yue6HOTO TIpeameTa «Pu3uKa» cocTaBieHa HA OCHOBE TPeOOBaHMA K
pe3yabTaTaM OCBOEHHSI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIEro oopa3zoBaHus
no (u3MKe, TPUMEPHOW MPOrPaMMBI 10 YYeOHBIM TpeAMETaM, ¢ y4ETOM MPUMEPHONW OCHOBHOM
o0pa3oBaTenpHOM MPOrpaMMbl  OCHOBHOTO 00miero oOpasoBanusi (0qoOpeHa pelieHueM
dbenepalbHOr0 y4eOHO-METOAMYECKOTO OOBEAMHEHHU MO 00IeMy 00pa30BaHUIO, MPOTOKOJ OT &
anpens 2015 romga Ne 1/15(B penakuuun nporoxona Ne 1/20 ot 04.02.2020)), paGoueit mporpamMMsl:
®dusnka. 7—9 kmaccel: padboune nporpammsl / coct.E. H. Tuxonosa. — 5-¢ usg., mepepad. — M. :
Hpoda, 2015.

Pabouast mporpamma paccunmTaHa Ha OOYYaIOUIMXCS, UMCIOIIUX 3aJCPKKY TCHXUYECKOTO
pa3BUTHS, OTPaHUYECHHBIC BO3MOXKHOCTU 370pOBbi. lIpu cocTaBieHMHM NpOrpaMMbl YUUTHIBATHCH
CIIEAYIONIME OCOOCHHOCTH JCTEH: HEYyCTOMYMBOEC BHUMAHUE, MaJIbIii 00bEM MMaMsTH, 3aTPyJHCHUS
IpU BOCHPOM3BEACHUHM MaTepuana, HeC(OPMHPOBAHHOCTh MBICIUTEIBHBIX OMEpalyii, aHalu3a,
CHHTE3a, CPaBHECHHMS, IUIOXO PAa3BUTHl HABBIKM YTCHHS, YCTHOW M NMUChMEHHOU peun. [Iporecc
00y4eHHs TaKUX IIKOJIbHUKOB UMEET KOPPEKIIMOHHO-Pa3BUBAIOIIMN XapaKTep, HalpaBICHHBIA Ha
KOPPEKIMI0 UMEIOIIUXCS Y OOYYaroNIMXCsl HEIOCTATKOB, MPOOEIOB B 3HAHHMAX W OIHPACTCS Ha
CYOBEKTUBHBIN ONBIT LIKOJIBHUKOB, CBA3b U3y4aeMOIro MaTepuaia ¢ pealbHON )KM3HbIO. Y CBOEHUE
MPOrpaMMHOT0 MaTepuasia 1Mo (PU3HMKe BBI3BIBACT OOJBIINE 3aTPYAHCHUS Y OOYYAIOIIUXCS C
3aJIepKKON TICMXUYECKOTO Pa3BUTHSL B CBSI3M C TaKUMH HX OCOOCHHOCTSMHU Kak: ObICTpas
YTOMJISIEMOCTh, HEJIOCTATOUHOCTh a0CTPAKTHOTO MBINUICHUS, HEJOPA3BUTHE TPOCTPAHCTBEHHBIX
npencrasiaenuid. [loatomy ocoboe BHUMaHKE IPU U3YYEHHH Kypca (HU3UKHU YAETSeTCS MOCTAaHOBKE
W OpraHu3alMy 3KCIIEPHUMEHTA, IPOBEICHUIO UTPOBBIX (OPM IMOAaYM MaTepualia M KOHTPOJIS
3HaHUI, CMEHE JIEATEIIbHOCTH OOYYaIOUIMXCS BO BpPEMs ypOKa.

Llenu u3ydyenus GU3MKKA B OCHOBHOM LIKOJIE CIICTYIOIIHUE:

— YcBoeHHE yYamMMHCS CMbICJIAa OCHOBHBIX INOHATUH W 3aKOHOB (DM3HMKH, B3aMMOCBSI3U
MEXTy HUMH,

— (opMupoBaHHE CUCTEMbI HayYHBIX 3HAHUU O MPHPOJE, e QYHIAMECHTAIBHBIX 3aKOHAX
IUIsL TIOCTPOCHUS TMPEICTAaBICHHS O (PU3MUECKON KapTUHE MUPA;

— CcHUCTeMaTH3alys 3HaHWKW O MHOrooOpa3uu OOBEKTOB | SIBJICHUH TMPUPOMBI, O
3aKOHOMEPHOCTSIX MPOIECCOB M O 3aKOHaX (U3UKU Ui OCO3HAHUS BO3MOXHOCTH Pa3yMHOTO
WCTIOJIB30BaHUS IOCTHKEHNH HAYKH B JAJIbHEHIIIEM pa3BUTHH IWBUIIM3ALINY;

— (dopMupoBaHHe YOEXKIEHHOCTH B TO3HABAEMOCTH OKPY’KAIOIIET0 MUPa U IOCTOBEPHOCTH
HAYYHBIX METO/IOB €T0 U3Yy4EHUS;

— OpraHu3anusl SKOJOTUYECKOTO MBIIUICHUS W IIEHHOCTHOTO OTHOIIEHHS K MIPUPO/IC;

— pa3BUTHE TO3HABATEILHBIX WHTEPECOB M TBOPUYECKUX CHOCOOHOCTEH ydalIuxcs, a TaKxKe
MHTEpeca K pacllUpeHu0 M yriayOleHuto (U3MYecKUX 3HaHUM u BbIOOpa (U3MKH Kak
npoUILHOTO MPEIMETa.

Jloctrxenue 1esneit odecrieunBaeTcsi pelieHueM CIeIyIOIIMX 3a1a4:

— 3HAKOMCTBO YYalllUXCsl C METOJIOM HAay4yHOro IO3HaHMS W METOJaMH HUCCIEIOBAaHUS
O0OBEKTOB U SIBICHUH MPUPOIBI;

— TpPHOOPETEHHE YYalIUMHUCS 3HAHUH O MEXaHWYECKHX, TETUIOBBIX, DJIEKTPOMArHUTHBIX H
KBAHTOBBIX SIBJICHUSAX, (PU3NUECKUX BETUUYMHAX, XaPAKTEPU3YIOUIUX 3TU SBICHUS;

— (opMupoBaHHE y ydamuxcs yMEHHH HAOIIOAAaTh TPUPOJIHBIC SBICHUS W BBIIOJIHSITH
OTBITHI, JTA0OpaTOpHBIE pPAa0OTBI M OKCIIEPUMEHTAIBHBIC WCCIEHIOBAHHUS C HCIOJIB30BAaHHEM
M3MEPUTENBbHBIX MPHOOPOB, IIUPOKO MPUMEHSIEMbBIX B MPAKTUYECKOH SKU3HM;

— OBJIQJICHUE yYAIUMHUCS TAKUMHU OOIIEHAYYHBIMH MMOHITHSMH, KaK TPUPOIHOE SBIICHHE,
OMITUPUYECKH YCTAHOBJICHHBIN (DakT, mpoOiema, THIOTe3a, TEOPETHUECKUI BBIBOJ, PE3yIbTaT
HKCHEPUMEHTATBHOM TPOBEPKH;

— TOHMMaHHE yYaIlUMHCS OTJIWYMN HAYYHBIX NAHHBIX OT HEMPOBEPEHHON HH(MOpMAIIHH,
[EHHOCTH HAayKH IS yJOBIETBOPEHHS OBITOBBIX, TPOW3BOACTBEHHBIX M  KYJbTYPHBIX
MOTPeOHOCTEH uenoBeka.



OO0mas xapakrepucTuKa y4e0HOro npeamera

[[IxonbHBIA Kypc (PU3UKH - CHCTEMOOOpa3YIOMUMA I €CTECTBEHHOHAYYHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI, JISKAIINE B OCHOBE MUPO3/IaHus, SIBISIOTCS OCHOBOW COJCPKAHUS
KYpCOB XMMHH, OHOJIOTHH, Teorpaduu U actpoHoMuH. Ou3rka BOOPYKaeT MIKOJIbHUKOB HAYYHBIM
METOOM TO3HAHUS, TO3BOJISIOIINM MOIY4aTh OObEKTUBHBIE 3HAHUS 00 OKPYKaAIOIIEM MUpE.

B 8 kiacce mpoucxoauT 3HAKOMCTBO € (DM3UYECKMMH SIBICHUSMU, METOJIOM HAyYHOIO
MO3HaHUsA, (POPMHPOBAHUE OCHOBHBIX (DU3NYECKUX TMOHATHH, MPUOOPETEHHE YMEHUN H3MEpSATh
¢bu3nyecKre BeIMUMHBI, TPOBOAUTD Ja00PaTOPHBIN SKCIIEPUMEHT 110 33JaHHOMN CXeMe.

Jns  pemenuss 3amad  (GOPMHPOBAHUS OCHOB HAYYHOTO MHPOBO33PEHUS, DPA3BUTHUSA
MHTEJJICKTYabHBIX CHOCOOHOCTEM M MO3HABaTeNIbHBIX HHTEPECOB IIKOJIBHUKOB B Ipoliecce
u3yueHus (pU3MKH OCHOBHOE BHUMAHHE CIEIYeT YICIATh He Nepefade CyMMbI TOTOBBIX 3HAHUM, a
3HAKOMCTBY C METOJaMU HAy4YyHOTO TIO3HAHMSI OKPYXKAIOIIEro MHpa, IOCTAaHOBKE MpPOOieM,
TPeOYIOLMX OT yYaluXcs CaMOCTOSTEIbHON AEATEIBHOCTH 110 UX Pa3peLICHUIO.

['ymanuTapHoe 3HaueHUE (U3MKH KaK COCTaBHOW 4acTW OOIIEr0o 0Opa30BaHUU COCTOUT B
TOM, 4YTO OHAa BOOPYXKAET LIKOJIbHUKA HAYYHBIM MEMOOOM NO3ZHAHUA, IO3BOJIAIOIINM I101y4aTh
OOBEKTUBHBIE 3HAHUSI 00 OKPYXKAIOIIEM MHpE.

3HaHue (PU3NIECKUX 3aKOHOB HEOOXOAWMO ISl M3YyYCHUS XUMHH, OMOIOTHH, (HU3NIECKOI
reorpaduu, Texnonoruu, ObX.

Kypc ¢u3uku B npruMepHOi IporpaMMe OCHOBHOI'O 00IIEro 00pa3oBaHusi CTPYKTypUpYyeTCcs
Ha OCHOBE PACCMOTPEHHMsI Pa3NUYHBIX (OpPM IBUKEHHS MATEPUU B MOPAIKE HMX YCIOKHEHUS:
MEXaHUYECKUE SIBJICHUS, TEIUIOBBIEC SIBIICHUS, AJIEKTPOMATHUTHBIC SBJICHUS, KBAHTOBBIEC SIBJICHUS.
®u3nka B OCHOBHOM ILIKOJIE U3Y4YaeTCsl Ha YPOBHE PACCMOTPEHUS SIBJIEHUI MPUPO/IbI, 3HAKOMCTBA C
OCHOBHBIMH 3aKOHAMH (PU3MKH U IPUMEHEHUEM THX 3aKOHOB B TEXHHKE U TIOBCEHEBHOM JKU3HHU.

®u3nka 3aHUMAET OAHO M3 BAKHEHIIMX MECT B CHCTEME 3HaHMU o mpupope. M3yuenue
¢u3MKKM B cTapuIMX Kjaccax CpPEeIHEH MIKOJBI CIOCOOCTBYET NMPEBPAIICHUIO OTACIBHBIX 3HAHUIM
yyaluxcs O MPUPOAE B EAUHYIO CHCTEMY MHUPOBO33peHuYeckux moHsaTui. [Ipenmer dusuku
pacKpbIBaeTCs MO TEMATHYECKOMY MPHUHIIMITY, YTO LEIMKOM COOTBETCTBYET €ro 00oOIIarmemMy
MHTETPaTUBHOMY XapakTepy. TemaTudyeckoe NOCTPOEHUE STOM AMCHUIUIMHBI  I[103BOJIAET
paccMaTrpuBaTh €€ Y4eOHbIE TEMbl Kak OTIEIbHBIE «y3JIbl» CHCTEMAaTU3MPOBAHHBIX 3HAHMMH,
HAXOJSIIUXCS MEXKTY COOOH B ONpeAeIEHHOM CTENEHH CBSI3U M OTPAaHUYCHHUS.

Haunbonee akTyanbHbIMU ¥ 3HAYMMBIMU TIOJXOAAMH SBIISIOTCS: |

— JIeSITEIbHOCTHBIM MOJXO/, OPHEHTHUPOBAHHBIM Ha (HOPMUPOBAHME JIMYHOCTH M €€
CIOCOOHOCTEH, KOMIIETEHTHOCTEH uepe3 aKTUBHYIO IO3HABATENbHYIO JEATENbHOCTh CaMOro
IIKOJIbHUKA;

— KOMIIETEHTHOCTHBIN MOJXO0J, pacCCMaTpUBAIOLIUI TPUOPUTETHBIM B IIPOLIECCE YCBOEHUS
mporpaMMbl 10 Kypcy  (GOpMHpOBaHHE  KOMIUIEKca  0Omiey4eOHbIX  (YHMBEPCAIBHBIX,
HAQJAMpPEIMETHbIX) YMEHHH, pa3BUTHM CIOCOOHOCTEH, pa3iMyYHBIX BHJOB JEATEIBHOCTH U
JUYHOCTHBIX KQYECTB M OTHOILEHUH y yJalIuXcs OCHOBHOM ILIKOJIBI;

— nuddepeHpoBaHHBIN OAX0/ IPU 0TOOPE U KOHCTPYHPOBAHUM YUEOHOTO CO/IEP KaHMS,
MPEAYCMATPUBAIOIINI MNPUHLMIBI y4ye€Ta BO3PACTHBIX W HWHIUBHUIYAJIbHBIX BO3MOXHOCTEU
yuamuxcs. Crenyer uUMeTh B BUAY, YTO JTOT MOJAXOJ NEPEXOIHBIA: OT (QPOHTAIBHOIO K
WHJIMBU1yaJIbHOMY;

— JMYHOCTHO OpPUEHTUPOBAHHBIM (TYMaHHCTHYECKMH) TOAXOJA, paccMaTpHUBArOIIMM
oOyueHHe Kak OCMBICIEHHOE, CAMOCTOATEIbHO HWHUIUMUPYEMOE, HalpaBJI€HHOE Ha OCBOEHHE
CMBICJIOB KaK 3JIEMEHTOB JIMYHOCTHOIO ONBITA. 3ajada yduTessd B KOHTEKCTE 3TOro MOoAXoja —
MOTHBAIIMS U CTUMYJIUPOBAHUE OCMBICIIEHHOTO YUECHHUS;

— TmpoOJeMHBIN MOIXO, MPEANOaralolil yCBOGHHE MPOTrpaMMHBIX 3HAHUHM B Ipoliecce
pemieHust TPOOJEMHBIX 3a7jad M HUCTOPUYECKUX CUTYaIMi, KOTOpbIE MPUIAIOT OOYUYEHHUIO
MOMCKOBBIA M HCCIEAOBaTeNbcKui  xapaktep. [log mpoOiieMHONW CHUTyamuedl MOHUMAaeTCs
MHTEJJIEKTYAJIbHOE 3a/laHNe, B PE3yJIbTaTe BBIIOJHEHUS KOTOPOrO YYAIMMCS JOJKEH PACKPHITh
HEKOTOpOE MCKOMOE OTHolleHue, AeiictBue. [loaxoa mpenycMarpuBaeT MOTHBAIMIO Ha BBICOKOM
YPOBHE aKTUBHOCTH U CAMOCTOSITEIbHOCTH MBIIIJIEHUS] YUALUXCS.
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Conepxanne kypca o «dusuke» KOHCTPYUPYETCs Ha CIEIYIOIUX MPUHIIUIAX:

— IlpuHmun nenoctHocTw. B cooTBeTCTBMM ¢  HEHW KypC SBISIETCS  JIOTMYECKH
3aBEpILICHHBIM, OH COJCPXKHT MaTepuajg W3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK BOIPOCHI
KJIACCMYECKOM, TaKk U COBPEMEHHOM (PU3UKU; YPOBEHb IPEJCTABICHUS Kypca Y4YUTHIBAET
[103HABATEJIbHBIE BO3SMOKHOCTH yUaIIUXCS.

— IIpunmun npeemcrBeHHOCTH. CozlepKaHUE Kypca YUUTHIBAET MOATOTOBKY, MOJIYYEHHYIO
YYaIIMMHUCS Ha NPEIIIECTBYIOIIEM dTAe IPU U3YYEHUH €CTECTBO3HAHUS.

— Ilpuamun  BapuatuBHOCcTH. Ero peanm3amus MO3BOJISET BBIOpaTh  ydalIuMCS
COOCTBEHHYIO «TPAaeKTOPHIO» H3Yy4eHHUs Kypca. [ 3TOro mnpemycMOTPEeHO OCYILECTBIICHHUE
ypoBHEBOI AuddepeHnnanuu: B MporpaMMe 3aJI0KEHbI JBa YpOBHS M3y4eHHUs MaTepuaga —
OOBIUHBII, COOTBETCTBYIOIINN 00pa30BaTEIILHOMY CTaHIAPTY, U MOBBIIICHHBIMH.

— IlpuHmun reHepanu3auvd. B COOTBETCTBMM C HUM BBIICJIEHBl TAKUE CTEPIKHEBBIC
MOHATHUSA, KAaK DSHEpPrusi, B3aMMOJCHCTBHE, BELIECTBO, Moje. Beaymum B Kypce sBIseTCS U
MPEACTABJICHUE O CTPYKTYPHBIX YPOBHSIX MAaTEPUHU.

— Ilpunmun rymaHuTapuszauuu. Ero peamusanuss nOpeanonaraeT  HUCIOJIb30BAHHE
TYMaHUTapHOTO TOTeHIUana (U3UYECKOH HAayKH, OCMBICICHHE CBS3M pa3BUTUA (UBHKH C
pa3BuUTHEM OOLIECTBA, MUPOBO33PEHUYECKUX, HDABCTBEHHBIX, SKOJIOIMUECKUX IPOOIIeM.

— Ilpunmun  cnupanpHOrO  TOCTpoeHUs  Kypca. Ero  BwlgeneHue  00YCIOBIEHO
HEOOXOMMOCTBIO y4eTa MaTeMaTHYeCKOH TMOATrOTOBKM M IO3HABATEIbHBIX BO3MOXKHOCTEH
yyaumxcs

CrpykrypHo npeamer «@Pusuka» BKIOYaeT B ce0si u3ydeHue paszzaenoB «MexaHUKay,
«MonekynspHas (u3MKa W TEepMOAMHAMHKAY», «JIEeKTpoAuHaMukay, «KBaHTOBas Qu3nkay,
«Ctpoenue u 3Botouus Beenennoi»

KoppekunonHo-pa3BuBaomas  HampaBJIEHHOCTb  ydyeOHoro  mpeamera  «Pusuka»
OCYILIECTBIISITHCS Uepe3 pa3BUTHE y Y4YalIUXCSd OCHOBHBIX MBICIUTENBHBIX OIepanuii (aHamus,
CUHTE3, CpaBHEHHE, O0O0OIEHHE), HOpPMAIM3aAlMs B3aUMOCBSI3U HMX JIEATEIBHOCTH C pEYbIO,
dbopMUpOBaHHE TPUEMOB YMCTBEHHOW pabOThl: aHAIW3 HCXOJHBIX JAHHBIX, IJIAHUPOBAHUE
MaTepuaga, OCYLIECTBIEHHME II03TAlHOITO U MTOrOBOI'O CAaMOKOHTpOJs. boibloe 3HaueHue
MPUAAETCS YMEHHUIO PACCKA3bIBATh, YCTAHABIMBATH JIOTUUECKHUE CBA3U B U3JIaraeMOM MaTepuale.

Onucanue Mecta yueOHOro npeaMeTa B yueOHOM IJIaHe

Y4eOHsblii npeamer «PuU3nKay peanusyeTcs B paMKax 00s13aTeNbHON MpeIMeTHOM 00nacTu
«EcTecTBeHHO-Hay4yHBIE IIpeaMeTh» ¢ 7 1o 9 kinaccel. Pabouas nporpamma no npeamery «Dusnkay
COCTaBJIeHA U3 pacyeTa 4acoB, YKa3aHHbBIX B yYeOHOM ILIaHE LITKOJIbI:

Kmacc KonnyecTBO yacoB B HEACITIO OO0111e€ KOIMYECTBO YaCOB
7 xnacc 2 68
8 xiracc 2 68
9 xnacc 2 68

Onncanne HEHHOCTHBIX OPHEHTHPOB COJEPKAHUS YU4eOHOr0 npeaMeTa

VYuebnbiii mpeamer «®Pu3uKa» SBISETCS OJHUM M3 BEAYIIMX IPEIMETOM Ha YPOBHE
OCHOBHOTO 001Iero o0pa3zoBaHMs, OOecreuynBalomMM (OpMHUpPOBaHUE OOIIEy4YeOHbIX YMEHUH
OOydJaromuxcsi C 3aJePKKOW TCUXUYECKOTO pa3BUTHS, WX TICHXO(PHU3UYECKOE pa3BUTHE U
KOPPEKLIUIO UMEIOIUXCS HapyIIEHUH.

LleHHOCTHBIMH OpHEHTHpaMH (DU3HMKH SBISIOTCS MoiydeHue ydammucs ¢ 3I1P ombita B
Pa3NUYHBIX BUJAX AEATEIbHOCTH, (HOPMHUPOBAHUE IIETOCTHOM KAPTUHBI O MpEIMEeTax M SBICHUSIX
OKPY)KAIOIIEr0 MHpa, pa3BUTHE KPyro3opa, MAaKCHMaJIbHO BO3MOXKHA CaMOCTOSTEIHHOCTD,
CIOCOOHOCTH K a/IalTalllu.

W3yueHne NaHHOTO TpenMeTa SIBISETCS BaKHEHIIUM (aKTOPOM pa3BHTHSI JIMYHOCTH
oOyuatomuxcst ¢ 3I1P, a Takxke BaKHEHIIUM (aKTOPOM HMX COLHAIM3AIUHN U NMPOo(hecCHoHaTbHOTO
CaMOOTIPEICIICHHS.

JInuHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3yJbTAThl 0CBOCHHUSI Y4eOHOI0
npeaMera
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OcBoenue oOywaronmumucs ¢ 3[IP  ygeOHoro mnpenmera «®Pusnka» mpeAnosaraeT
JOCTH>KEHUE UMU TPEX BUI0OB PE3ybTaToOB: JUYHOCTHBIX, MeTaNpeAMETHBIX U NMPeIMETHBIX.

Jluunocmuvimu pezynomamamu 00ydeHus (PU3NKE B OCHOBHOM IIKOJIE SIBIISIOTCS:

* ¢(hOpMUPOBAHHOCTH [103HABATEIbHBIX MHTEPECOB HA OCHOBE Pa3BUTHUS MHTEUICKTYaJIbHbBIX
Y TBOPUYECKUX CIIOCOOHOCTEH ydyaInuxcs;

* yOEXK/IEHHOCTh B BO3MOXXKHOCTH IIO3HAHUS HPUPOABI, B HEOOXOJUMOCTH pPa3yMHOIO
MCTOJIBb30BAHUS JIOCTIDKEHUH HAyKHM M TEXHOJIOTHH A JalbHEHMINEero pa3BUTHUS YEJIOBEYECKOTO
o0liecTBa, yBaXEHME K TBOpLAM HAyKM M TEXHUKH, OTHOIIEHHE K (PU3MKE Kak 3IIEMEHTY
00I11e4eTI0BEYECKON KYIbTYPHI;

* CaMOCTOATENBHOCTh B IPUOOPETEHUH HOBBIX 3HaHUH U IPAKTUYECKUX YMEHUH;

* TOTOBHOCTH K BBIOOPY JKM3HEHHOTO IyTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEPECAMH H
BO3MOKHOCTSIMH;

* MOTHBALUSl OOpPA30BATEIbHON JEATEIBLHOCTH IIKOJIHHUKOB HAa OCHOBE JIMYHOCTHO-
OPHEHTUPOBAHHOT'O MOAX0/1a;

* (popMupoBaHNEe IEHHOCTHBIX OTHOUICHUH APYT K APYry, YUUTEIN0, aBTOPaM OTKPBITHH H
M300peTeHUH, pe3yabTaTaM 00 ydeHUSI.

Memanpeomemuvimu pezynomamamu 00y4eHus! (PU3MKe B OCHOBHOM IIKOJIE SIBIISFOTCS:

* OBJIaJICHUE HaBBIKAMU CAMOCTOSITEIBHOIO MPUOOPETEHMsI HOBBIX 3HAHUM, OpraHU3alUH
y4eOHOH eATeIbHOCTH, TIOCTAHOBKY 11eJIeH, TNTAHUPOBAHUS, CAMOKOHTPOJISI M OLICHKH Pe3yJbTaToOB
CBOEH J1eATEIbHOCTH, YMEHUSMU NPEABUIETh BO3MOXKHBIE pPe3yIbTaThl CBOUX JACHCTBUIL;

* MIOHMMaHUE PA3TUYUN MEXKIy MCXOIHBIMU (paKTaMu W THUMOTE3aMH IJIsi UX OOBSICHEHUS,
TEOPETUYECKMMH MOJIENISIMU U PEalbHBIMU OOBEKTaMM, OBJIAJICHUE YHHBEPCAJIbHBIMU y4EOHBIMU
JCWCTBUSIMU HA MPHUMEPAX TUIOTE3 U OOBSCHEHHS M3BECTHBIX (PAKTOB M IKCIIEPHUMEHTAILHOU
IIPOBEPKH BBIIBUT'AEMBIX TUIIOTE3, Pa3pabOTKH TEOPETUYECKUX MOJIEIICH MPOLECCOB WU SIBIICHUI;

* opmMupoBaHre yMeHUI BOCIIPUHUMATH, NIepepadaThIBaTh U MPEIbIBIATH HH()OPMAIUIO B
CJIOBECHOM, 00pa3HOH, CUMBOIMYECKON (hopMax, aHAJIM3UPOBATh M MepepadbaThiBaTh MOJYYEHHYIO
MHPOPMALIMIO B COOTBETCTBHH C IOCTABIICHHBIMH 3a/1a4aMH, BBLICITSATH OCHOBHOE COJEpIKaHUE
IIPOYUTAHHOI'O TEKCTA, HAXOAUTh B HEM OTBETHI Ha [TOCTABJICHHBIE BONIPOCHI U U3JaraTh €ro;

* IPHOOpPETEHNE ONbBITA CAMOCTOSITENILHOTO TIOMCKA, aHalu3a W O0TOOpa MH(OpPMALUU C
MCIOJIb30BAHUEM Pa3IMYHBIX UCTOYHUKOB M HOBBIX MH(MOPMALMOHHBIX TEXHOJIOTUN AJIS peIIeHUs
MO3HABATENBHBIX 33/1aY;

* pa3BUTHE MOHOJOIMYECKON W JHMAJOrMYECKOW peud, YMEHHs BbIpaXKaTb CBOM MBICIU U
CTIOCOOHOCTH BBICTYIINBAaTh COOECeTHUKA, MOHMMATh €ro TOYKY 3PEHHs, MPHU3HABATH IPABO
JPYToro 4ejJoBeKa Ha NHOE MHEHHE;

* OCBOEHHE MPHEMOB JICHCTBUN B HECTAHIIAPTHBIX CUTYAIHSIX, OBJAJICHHE IBPUCTHUECKUMH
METOAAaMHU pEelIeHus IpolIeM;

* popmupoBanme ymeHuii paboTaTh B TpYIIE C BBITOJIHEHUEM PA3JIUYHBIX COIHMAIBHBIX
poJieii, IpeACTaBIATh U OTCTauBaTh CBOM B3IJISAABI U YOSKICHHS, BECTH JUCKYCCHIO.

IIpeomemnvie pesyromamul n3ydenns ¢pusznku oOydarommmucs ¢ 3[1P BkitoyaroT:

— OCBOEHHME 3HAHUH O MEXaHMYECKUX, TEIMJIOBbIX, 3JEKTPOMArHUTHBIX M KBaHTOBBIX
SBJICHUSIX; BEJIMYMHAX, XapaKTEPU3YIOIUX 3TH SIBJICHUS; 3aKOHAX, KOTOPHIM OHU MOJYMHSIOTCS;
METOAAaX HAYYHOTO TO3HAHUS MPHUPOABl U (HOPMUPOBAHHE HAa STOW OCHOBE NPEACTABICHUH O
¢bu3nveckoil kapTHHE MUPA;

— OBJIAZICHWE YMEHHSMHU TPOBOJWUTH HAOIIOJNCHUS TPUPOJHBIX SBICHH, OMHCHIBATH M
0000maTh pe3yapTaThl HAOMIOJEHHH, HCHOJIB30BaTh IMPOCTbIE H3MEPHUTENbHbIE MPUOOPHI IS
u3yuyeHUs] (U3UYECKUX SIBICHHUM; TMPEACTaBIATh pPE3yNbTaThl HAOMIOACHUN WIM H3MEpEeHUil C
MOMOIIBI0 Ta0JIUI, TPaQUKOB ¥ BBIABIATH HA JTOH OCHOBE OJMIIMPHUYECKHE 3aBUCHMOCTH,
IPUMEHATh TOJyYeHHbIE 3HAHHUS JUIsI OOBACHEHMS pa3HOOOpa3HBIX MPHUPOJHBIX SBICHUH H
MPOIECCOB, TPHHIUIOB JEHCTBUS BaXHEUIIMX TEXHUYECKUX YCTPOWCTB, [UIS  PEIICHHS
¢bu3nyeckux 3aaay;

— pa3BUTHE  TIO3HABATEIbHBIX  HMHTEPECOB,  HWHTEIUIEKTYyaJdbHBIX ¥  TBOPUYECKHUX
CIIOCOOHOCTEH, CaMOCTOSITENFHOCTH B MPUOOPETEHUH HOBBIX 3HAHUM MpPU PELICHUH (U3NUECKUX
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3a]a4 U BBIMOJHEHUH 3KCIIEPUMEHTAIBHBIX MCCIEIOBAHUN C MCIOIb30BAHUEM HH(DOPMAITMOHHBIX
TEXHOJIOTHI;

— BOCIHTaHHE YOEXJIEHHOCTH B BO3MOXKHOCTH TO3HAaHUS NPUPOABI, B HEOOXOIUMOCTH
pa3syMHOr0 HCIOJIb30BaHUS JOCTM)KEHUN HAyKM M TEXHOJIOTHHM Ui JanbHEHIIEero pa3BUTHUS
YeJI0BEYECKOr0 OOIIEeCTBa, YBAKEHUS K TBOPIIAM HAayKH M TEXHUKH; OTHOLICHHS K (pU3HMKe Kak K
3JIEMEHTY 001IeUeI0BEYECKON KYIbTYPHI;

— YCBOGHHE IIKOJbHUKAMHM HWJCH €IUHCTBA CTPOCHUS MAaTepUH M HEHCUEPIAeMOCTH
nporiecca ee Mo3HaHus, IOHUMAHUE POJTU MPAKTHKH B MMO3HAHUN (PU3UUECKUX SBJICHHUNA U 3aKOHOB,;

— (opMupoBaHMe NIO3HABATEILHOIO MHTEpeca K (PU3MKe U TeXHUKE, pa3BUTHE TBOPUECKUX
CIIOCOOHOCTEM, OCO3HAHHBIX MOTHBOB YYEHHMs; IOAIOTOBKA K IMPOJOJDKEHUIO OOpa3oBaHUS U
CO3HATEIILHOMY BBIOODPY Mpodeccui;

— (opMupoBaHHE Yy UIKOJBHUKOB OOIIEy4yeOHBIX YMEHUH M HaBBIKOB, YHHMBEPCAJIbHBIX
CIIOCOOOB JESITEIbHOCTH U KIIFOUEBBIX KOMIIETEHLIUH.

B pesynbrare usydenus Gu3MKu:

BeinmyckHUK HayduTCs:

* coONroIaTh MpaBWia OE30MAaCHOCTH M OXpaHbl Tpyda Hpu paboTe C y4eOHBIM H
1abopaTOpHBIM 000PYI0BaHUEM;

* IOHUMAaTh CMBICT OCHOBHBIX (DH3MYECKHUX TEPMHUHOB: (hu3myeckoe Teno, (U3NIEcKoe
sBJICHHUE, (U3NUECKasl BEJIMUMHA, €TUHUIIBI U3MEPEHNUS;

* pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIM (PU3HMYECKHX METOJIOB;
aHAJIM3UPOBATh OTJIEJIbHBIE ATAIlbl MPOBEACHUS HCCIEIOBAHUNA U MHTEPIPETUPOBATH PE3YJIbTATHI
HaOJIIOIEHUI U OIIBITOB;

* CTaBUTb OIIBITHI IO MCCIEIOBAHUIO (PU3UYECKUX SBICHUN MM (U3UYECKUX CBOWUCTB Tel
0e3 MCIOJIb30BaHMs MPSAMBIX U3MEPEHUi; TIpu 3TOM (HOPMYyIHPOBATh MpoOIIeMy/3a1ady y4eOHOTO
HKCHEPUMEHTa; COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOrOo OO0OpYyJOBaHUS; MPOBOJUTH OINBIT U
(bopMyITHpOBaTH BHIBOJIBI.

* IOHUMATh POJIb SKCIIEPUMEHTA B MOJYYEHUN HAYyYHOM HH(pOpMaLUH;

* IPOBOJIUTH TNPSIMBbIE M3MEPEHUs (U3NUECKUX BEIMYUH: BPEMsI, PACCTOSHUE, Macca Teja,
o0beM, cuila, TeMIepaTypa, aTMochepHoe JaBlIeHue, BIAXKHOCTh BO3/lyXa, HANPsHKEHHE, CUJla TOKa,
paauanroHHbI (POH (C MCIOJIB30BAaHUEM JO3UMETPA); MPU ATOM BHIOMpATh ONTHUMAIbHBIA CIIOCOO
M3MEPEHUs U NCIOJIb30BATh MPOCTEHININE METO bl OLIEHKH MOTPEIIHOCTEN H3MEPEHH.

* IPOBOJIUTh HCCIIEZIOBAaHUE 3aBUCHUMOCTEH (U3UYECKUX BEIWYHH C HCIIOIBb30BaHUEM
OpSMBIX HM3MEPEHUH: MpH 3TOM KOHCTPYMpPOBAaTh YCTaHOBKY, (PUKCHpOBaTh pe3yibTaThl
MOJTyYEHHOM 3aBHCUMOCTH (PU3MYECKUX BEITMYMH B BHJIE TaOJIUI M TPa(UKOB, ENaTh BBIBOJABI 110
pe3yabTaTaM MCCIIEeJOBAHNUS;

* IPOBOJINTH KOCBEHHBIE M3MEPEeHHs (M3UYECKUX BEIMYUH: MPH BBHIMOJHEHUH H3MEPEHHHA
coOMpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIeAysl MNPEeAIOXKEHHONM MHCTPYKLUH, BBIYUCIATH
3HAYCHHE BEIIMYMHBI M AHAJIM3UPOBATH IOJIYYCHHBIE PE3YNbTaThl C yYETOM 3aJaHHOW TOYHOCTH
U3MEPEHMUI;

* AaHAIM3UPOBATh CUTYaIlUH MPAKTUKO-OPHEHTUPOBAHHOTO XapakTepa, y3HaBaTb B HUX
MPOSIBJICHUE M3YYEHHBIX (U3UYECKUX SIBICHUI WM 3aKOHOMEPHOCTEH U NMPUMEHITh MMEIOLIHecs
3HAHUS U UX OOBSICHEHUS;

* IOHMMATh MPUHLUIBI JEHCTBUSA MAaIIMH, MPUOOPOB U TEXHUUYECKHX YCTPOWCTB, YCIOBHUS
uX 0€30IacHOTO MCIIOJIb30BaHMs B TOBCETHEBHOM JKU3HHU;

* HCIIOJIb30BaTh TPHU BBINOJIHEHUH YUYEOHBIX 33724 HAYYHO-TIOMYJSPHYIO JUTEparypy o
(bU3NYECKUX SIBIICHUSIX, CIIPABOYHBIE MaTepHAIIbI, pecypchl IHTEepHET.

BhIMyCKHUK TOTYYUT BO3MOXKHOCTDh HAyUUThCS:

* 0CO3HABAMb  YEHHOCMb  HAYYHLIX  UCCIe008AHUL, pOdb  QU3UKU 6  pacuiupeHuu
npeocmagienuti 00 OKpyjicaroujem Mupe u ee 6Kao 8 YayuuleHue Kaiecmea HCUsHu,

* UCNOIL306AMb NPUEMbl NOCMPOEHUs OUIUYECKUX MoOenel, Noucka u @QopmyauposKu
00Ka3amenbcme GblOBUHYMbIX 2UNOMe3 U MeopPemudeckux 6bl600068 HA OCHO8e SMNUPUYECKU
VCMAHOBNIEHHBIX (haKkmos;
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* CpasHUBAMb MOYHOCMb USMEPEHUS PUSUUECKUX GENUYUH NO BeUYUHE UX OMHOCUMENbHOL
no2peuHoCmuy npu NPo8eoeHUY NPSAMbIX U3MEPEHULL;

* CAMOCMOAMENbHO NPOBOOUMb KOCBEHHbIE UBMEPEeHUs U UCCIe008aHUsL  PUIUYECKUX
8eIUYUH C UCHONb308AHUEM PA3IUYHBIX CNOCOD08 UsMepeHus Gu3uuecKux 6eluduH, bloupamo
cpeocmea usmMepeHusi ¢ yyemom HeoOX0OUMOU MOYHOCMU UMepeHull, 0O0CHOB8bIBaAMb 6blOOP
cnocoba usmeperusl, a0eK8amHo20 NOCMABIEHHOU 3adave, NPoBoOUMb OYEHKY O0CMOBEPHOCMU
NONYYEHHBIX Pe3yIbmamos;

* gocnpuHuMams  UHoOpMayuro - QU3UUECKO20  COOEPAUCAHUS 8  HAYUHO-NONYIAPHOU
qumepamype U Cpeocmeax MdAcco8oU UHQDOPpMAYUY, KPUMUYECKU OYEHUBAMb NOJYYEHHYIO
uHghopmayuro, anaruzupys ee cooepicarue u OaHHbvle 00 UCMOYHUKe UHDOpMAYyULL,

* co30a8amb cOOCMBEHHbIE NUCbMEHHbIE U YCIHblE COOOWEHUsl O PUIUYECKUX AGNEHUAX HA
OCHOB€ HEeCKONbKUX UCMOYHUKO8 UHDOpMayUuu, conpogoxcoams 6blCMmynienue npe3eHmayuel,
VUumwvléas 0cobeHHocmu ayoOumopuu c6epCmuuKos.

MexaHuueckue sBJICHUS

BrinmyckHuK Haydures:

* pacrio3HaBaTh MEXaHUYECKHE SBIICHUS U OODBICHATH HAa OCHOBE HUMEIOUIMXCS 3HAHUN
OCHOBHBIE CBOWCTBA WJIM YCJOBHUSI MPOTEKAHHS STUX SIBICHHUI: paBHOMEPHOE M HEpaBHOMEPHOE
JIBUKEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE TMPSMOJIMHEHHOE IBU)KEHHE, OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBIKCHHS, CBOOOIHOE TMajJeHHE Tell, PaBHOMEPHOE IBM)KEHHE IO OKPY)KHOCTH,
WHEpPIHUs, B3aUMOJICHCTBUE TeJl, peaKTHUBHOE ABIDKEHUE, TNepejada JaBICHHs] TBEPABbIMU TEJIaMU,
KHUIKOCTSIMA W Ta3aMHu, aTMOC(EpHOE JaBlieHHEe, IUJIaBaHWE TEJ, PAaBHOBECHE TBEPABIX TeJ,
UMEIOIIUX 3aKpeIICHHYI0 OCh BpalleHHs, KojeOaTelnbHOe JABM)KEHHE, PE30HAHC, BOJIHOBOE
JBUKEHHE (3BYK);

* ONUCHIBATh M3yYEHHBIC CBOMCTBA TEJI U MEXAHUYECKHE SBJICHHS, HCIONb3Ys (PU3NUECKUE
BEJIMYMHBI: IyTh, NEpEeMEIIeHHe, CKOPOCTh, YCKOpEHHe, NepuoJ oOpamieHus, macca Teda,
IUIOTHOCTh BEIIECTBA, CHJIA (CHJia TSKECTH, CHJIA YIPYTOCTH, CUJia TPEHHs), JNaBICHUE, UMITYIbC
TeNa, KMHETHYECKash SHEprus, MOTCHIMAlbHAs YHEPrus, MexXaHWdeckas paboTa, MexXaHWYecKas
motHocTh, KITJ[ mpu coBepiiennn paboThl ¢ UCMIOIB30BAaHUEM MPOCTOIO0 MEXaHU3Ma, CUJIa TPEHHS,
aMIUTUTY/Ia, TIEPUOJ M YacTOTa KoJeOaHWH, JUIMHA BOJIHBI U CKOPOCTh €€ PAacCHpOCTPAHEHUS; MPH
OIHMCAaHUU MPABWIIBHO TPAKTOBATh (PM3MUECKUN CMBICT UCTIOIB3YEMBIX BEIHUMH, UX 0003HAYEHUS U
eIMHUIBl M3MEPEHHS, HAaXOAWTh (POPMYIIBI, CBS3BIBAIONINE MAHHYIO (U3NYECKYI0 BEIHYHHY C
JIPYTUMHU BEJIMYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKON BETTUYHHBI;

* aHAIM3UPOBATh CBOWCTBA TeJNl, MEXAaHMYECKHE SBJICHUS W TMPOIECCHl, HCIOIb3YS
(du3nuecKkue 3aKOHBI: 3aKOH COXPAHEHHUS JHEPrHH, 3aKOH BCEMHPHOTO TATOTEHHUS, MPUHIIUI
CYTEPIIO3UIINK CUJI (HaxokJieHue paBHojencTByromen cuibl), [, II u I 3akonsr HetoToHa, 3akoH
COXpaHEHUs HMITylbca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena; MpH 3TOM pa3iIUyaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA M €70 MaTeMaTHUECKOE BhIPAKEHUE,

* pa3nU4aTh OCHOBHBIE MPU3HAKH M3YYCHHBIX (PH3UUECKHX MOJEJel: MaTepuanbHasl TOUKa,
WHEpIUabHAs CHCTEMAa OTCYETA;

* pemiaTh 3aJa4yM, MCIHOJB3Ys (U3NYECKHE 3aKOHBI (3aKOH COXPAaHEHHs HEPruu, 3aKOH
BCEMHMPHOI'O TAroreHus, npuHuoun cynepnosuuuu cwi, I, II m III 3akonsl Herorona, 3akoH
COXpPaHEHHUs UMITyNbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GopmyIbl, CBA3BIBAIOIINE
¢busnveckne BeMWYHMHBI (TIyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, IUIOTHOCTh BEIeCTBa, CHJIA,
JaBJICHHUEe, UMITYTIbC Tella, KHHeTHYecKasl YJHepIHsl, MOTEHIMalbHAsL SHEPTUsl, MeXaHndeckas pabora,
MexaHudeckass MomHocTh, KII/l mpocToro Mexanusma, cuiia TPeHUs CKOJIBKEHHs, KO UITHEHT
TpeHHs, AaMIUINTyda, T[EepPUOJl M dYacToTa KoyieOaHul, JUIMHA BOJHBI M CKOPOCTh €€
pacrpoCTpaHeHHs ): HAa OCHOBE aHaJHM3a YCJIOBHS 3a/Ia4M 3alMCHIBATh KPATKOE YCIOBHE, BBIICISATH
¢bu3nyeckre BeIMUMHBI, 3aKOHBI U (OPMYJIbI, HEOOXOUMBIE JJISl €€ PEeIIeHUs], TPOBOJUTH PacueThl
Y OLIEHUBAThH PEATBHOCTH MOJYYCHHOTO 3HAYCHHS (PU3NIECKON BEITUUNHBI.

BrITyCKHUK TTOTYYUT BO3MOKHOCTh HAYUUTHCS:

* UCNOIL308AMb 3HAHUSL O MEXAHUYECKUX SIBTIeHUSX 8 NOBCEOHEBHOU HCUZHU O 0OecneyeHuUs
bezonacnocmu npu obpaweHuu ¢ npudbopamMu U MexHUYyecKUMu yYCmpoucmeamu, OJis COXPAHEeHUs
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300p08bsl U COONOOEHUS HOPM IKON0SUHECKO20 N0BeOeHUs 8 OKpydcaioujeli cpede;, NPUBOOUMb
npumepvl NPAKMU4ecko20 UCNONb308AHUSL (PU3UYECKUX 3HAHULL O MEXAHUYEeCKUX SAGNeHUsIX U
@usuueckux 3aKOHAX, NpuMepvl UCNOAb308AHUSL B0300HOBNAEMbIX UCMOYHUKOE  IHEPIUUL;
9KOJI02UYECKUX NOCTIeOCMBULL UCCTEeO08AHUSL KOCMUYECKO20 NPOCMPAHCNG;

* Pazuyames  SpaHuybl  NPUMEHUMOCMU  DUIUYECKUX 3AKOHOS8, NOHUMAMb  6CeoOuyull
xapaxkmep @QYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs MeXaHU4ecKou OdHepeul, 3aKOH
COXpaHeHuss UMNYAbCd, 3AKOH GCeMUPHO20 MA0MEHUs) U O2PAHUYEHHOCMb UCHONb308AHUS
yacmuwix 3aKkoHo8 (3axkow I yka, Apxumeoda u op.);

* HAXOO0UMb A0EKBAMHYIO NPeONlONCEHHOU 3adade (OUUYEeCKYI0 MoOelb, paspeulams
npoodeMy KaK Ha OCHO8e UMEIOUUXCS 3HAHUL N0 MeXAHUKe C UCNONIb30BAHUEM MAMEeMAMUYECKO20
annapama, max u npu NOMowu Memoo08 OYeHKuU.

TemuoBbie sBIEHUS

BrinyckHuK Haydures:

* pacrio3HaBaTh TEIJIOBbIC SIBJICHUS U OOBSACHATH Ha 0a3e MMEIOIIMXCS 3HAHUIl OCHOBHbBIE
CBOWMCTBA WJIM YCIOBHUS MPOTEKAHWS OSTUX SBICHWN: Muddy3us, u3MeHeHHe oObema Tel MpHu
HarpeBaHuu (OXJIAXACHUU), OOJIbIIAsi CKMMAaeMOCTh ra3oB, Majias COKMMAaeMOCThb >KUIKOCTEH U
TBEPIBIX TEN;, TEIJIOBOE pPaBHOBECHE, WCIApEHHE, KOHACHCAIMS, IUIABICHUE, KPHUCTAILIH3AINS,
KHUIIEHWEe, BIAXHOCTh BO3[yXa, pa3lIMyHble CIOCOOBI Teronepeaayn (TEeIIonpOBOIHOCTD,
KOHBEKIIHSI, U3ITy4CHHE), arperaTHbie COCTOSHUS BEIECTBA, IMOTJIOMICHNE SHEPTUH TIPH UCTIApESHUHU
KHUJKOCTU W BBIJCNICHUE €€ MpPU KOHJCHCAIMM Tapa, 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT
JIABJICHUS,

* ONUCHIBATh W3YYCHHBIE CBOWMCTBA TEN M TEIUIOBHIC SIBICHUS, HCIHONB3YS (U3HUECKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPCHHSISI YHEPTHUs, TEMIIEpaTypa, yAeIbHas TEIJIOEMKOCTh
BEIIECTBA, y/eJIbHAs TEIIOTA IUIABJICHHUS, YeIbHAs TEIIOTa MapooOpa3oBaHus, yAelbHas TerioTa
CrOpaHHs TOIUTHBA, KOA((UIMEHT TOJIE3HOTO ACUCTBHS TEIJIOBOTO JBUTATENS; MPH ONUCAHUU
MPABWJIbHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIIOIb3YEMbIX BEIHUUH, UX 0003HAYCHHS U €TUHUIIBI
W3MEpEHUs, HAaXOIUTh (OPMYJBI, CBS3BIBAIONINE JaHHYIO (U3WYCCKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HaUCHUE (PU3NYECKOM BETUUHHBI;

* AaHAJTM3UPOBATh CBOKWCTBA TEJ, TCIUIOBBIC SIBIICHUS W IPOIECCHI, WCIOJIB3YSI OCHOBHBIC
MOJIOXKEHUS aTOMHO-MOJIEKYJIIPHOTO YUEHHUS O CTPOCHUH BEIIECTBA U 3aKOH COXPAHEHUS YHEPTUH;

* pa3UYaTh OCHOBHBIC MPH3HAKKA WM3YYCHHBIX (PU3NICCKUX MOJICICH CTPOSHUS Ta30B,
KHUJKOCTEH U TBEPBIX TET;

* PUBOJIUTH MPUMEPHI MPAKTHYECKOTO HCIOIL30BaHUS (DU3MUECKUX 3HAHHHA O TETUIOBBIX
SIBIICHUSX;

* pemaTh 3aJadd, WUCIONB3YS 3aKOH COXPAHEHWS HSHEPrHMH B TEIUIOBBIX IIpoIeccax H
(dbopMyIbl, cBs3bIBaIONINE (GU3MUECKUE BETUYHUHBI (KOTUYECTBO TEIUIOTHI, TEMIEpaTypa, yaeabHas
TEIUIOEMKOCTh BEIECTBA, YAETbHAs TEIUIOTa IUIABJICHHWS, YAETbHas TEIUIOTa MapooOpa3oBaHUS,
ylenbHas TEIIoTa CropaHus TOIUIMBA, KO3(DPHUIIMEHT MOJIE3HOTO ASHCTBHUS TEIIOBOTO JBUTATENs):
Ha OCHOBE aHajiM3a YCIOBHS 33Ja4yl 3alUCHIBATh KPAaTKOE YCIOBHE, BBIIENATH (PH3UYECKUE
BEJIMYMHBI, 3aKOHBI U POPMYJIBI, HEOOXOUMBIE JIJISl €€ PelIeHUs, IPOBOJAUTH PacueThl U OIICHUBATh
PEATBHOCTb IMOTYICHHOTO 3HAYCHHS (PH3UICCKON BEITHUNHBI.

BBIYyCKHUK TOTYYUT BO3MOXXHOCTh HAYYUTHCS:

* UCNOIL308AMb 3HAHUS O MENJIOBbIX SGNEHUAX 68 NOBCEOHEBHOU HCUZHU 0N 0OecneueHus:
bezonacnocmu npu obpaweHuu ¢ npudoOpamMu U MexXHUYeCKUMU YCmpoucmeamu, OJis COXpPaHeHus
300p08bsl U COONIOOEHUST HOPM IKOJ02UHECKO20 NOBeOeHUsl 8 OKpydcarouell cpeoe;, NpusoouUms
npUMepbl IKON0SUUECKUX NOCIe0CmEUll pabomul 0guzamenell 8HympeHHe20 C20panus, meniosvix u
2UOPOINIEKMPOCIAHYUL,

* Pazuyames  SpaHuybl  NPUMEHUMOCMU  DUIUYECKUX 3AKOHOS8, NOHUMAMb  6Ce00WUl
xapakmep QYHOAMEHMANbHBIX QUIUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs SHepeUUu 6 Men08blxX
npoyeccax) u 02paHuyeHHOCMb UCNOIb308AHUS YACTIHBIX 3AKOHO8,



* HAXOO0UMb A0EKBAMHYIO NPEONlONCEHHOU 3adade @U3UYEeCKYI0 MoOelb, paspeulams
npooneMy Kaxk HA OCHO8e UMEIOWUXCS 3HAHULL O MEeNI08blX SGNeHUAX C UCHOIb308aAHUEM
MamemMamuyecko2o annapama, max u npu NOMOowU Memooos OYeHKU.

DJIEKTPUYECKUE U MATHUTHBIE SIBJICHUS

BrinyckHuk Haydures:

* pacro3HaBaTh JIEKTPOMArHUTHBIC SIBIICHUS U OOBICHATH HA OCHOBE MMEIOIIMXCS 3HAHUN
OCHOBHBIE CBOWCTBA WJIM YCIIOBUS MPOTEKAHUS ITUX SIBICHUMN: 3JEKTpU3ALMsl TEJl, B3aUMOJICHCTBUE
3apsA0B, OJIEKTPUYECKUH TOK U €ro JedcTBus (TEMIoBOe, XHWMHUYECKOE, MAarHuTHOE),
B3alMOJICIICTBME MAarHUTOB, 3JEKTPOMAarHUTHas WHAYKLUS, JEHCTBUE MAarHUTHOIO IOJS Ha
MIPOBOJIHUK C TOKOM M Ha JBUKYILYIOCS 3apSKEHHYIO YACTHILY, JEHCTBHUE 3JIEKTPUUECKOrO MOJI Ha
3apSOKEHHYIO YaCTHUIly, 3JIEKTPOMAarHUTHBIE BOJHBI, IMPSMOJMHENHOE PpacHpOCTPaHEHUE CBETA,
OTpa)K€HUE U IIPEJIOMIIEHUE CBETA, IUCIIEPCHUsI CBETA.

* COCTaBJIATh CXEMbl D3JIEKTPUYECKMX LIEeNed C IOCIEeI0BaTelbHbBIM U MapalieIbHbIM
COCIMHEHHEM 3JIEMEHTOB, pa3iinyasl YCIOBHbIE OOO3HAUEHUS DJIEMEHTOB AJIEKTPUYECKUX Lenei
(MCTOYHHMK TOKa, KJIF0Y, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIIEPMETP, BOIBTMETP).

* HCIIOJIB30BAaTh ONTUYECKUE CXEMbI JJISl MOCTPOCHHS M300paKEHUI B IUIOCKOM 3€pKajie U
coOuparoIel JIMH3e.

* ONUCHIBATh H3YYEHHBIE CBOWCTBA TEJI M JJIEKTPOMArHUTHBIC SBJIECHUSA, HCIOJIb3YA
¢u3nveckne BENWYHMHBL: DSJCKTPUYECKUN 3apsil, CHUja TOKa, JJIEKTPHUECKOE HaNpsKCHHUE,
ANEKTPUYECKOE COIMPOTUBIICHUE, YIEIbHOE CONPOTUBJICHHE BEIIECTBA, padoTa 3JIEKTPUUECKOTO
MOJIsi, MOIIHOCTh TOKa, (OKYCHOE pacCTOSTHME ¥ ONTHYEeCKas CHila JIMH3BI, CKOpPOCTh
3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETA; MPU OMNHUCAHMM BEPHO TPAKTOBATH
(bU3NIEeCKUN CMBICI UCTIONB3YEMBIX BEJTMYMH, UX 0003HAYCHUS M €IUMHUIBI U3MEPEHUs; HAXOIUTh
(GbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMYUHY C IPYTHMH BeTUYHMHAMH.

* AHAJIM3UPOBATHh CBOWCTBA TeEJ, J3JEKTPOMArHUTHBIE SBICHHUS M IPOLECCHI, HCIOJb3YS
(dbu3MyYecCKre 3aKOHBI: 3aKOH COXPAaHEHHUS SJIEKTPUUYECKOro 3apsiia, 3akoH OMa Juid ydacTka Iemw,
3akoH J[koynsa-JIeHna, 3aK0H IPSIMOJIMHEWHOIO PAaCIpOCTPAHEHUS CBETA, 3aKOH OTPaKCHMS CBETA,
3aKOH TMPEJIOMJICHHUS CBETa; MPU ATOM pa3inyaTh CIOBECHYI (OPMYIHPOBKY 3aKOHAa U €ro
MaTeMaTHYeCKOE BhIPAKEHHUE.

* IPUBOAUTH TPUMEPHl  MPAKTUYECKOTO  HUCHOIB30BaHUS  (U3NYECKUX 3HAHUH O
AJIEKTPOMArHUTHBIX SIBJICHHSIX

* pemaTh 3aJaud, MCIOB3ys (pu3nueckue 3akoHbl (3akoH OMa JuIsl yyacTKa LENH, 3aKOH
Jxoynsa-JIeHa, 3aK0OH NpSIMOJIMHEMHOTO pAacpOCTPAHEHUSI CBETA, 3aKOH OTPAXKEHHS CBETA, 3aKOH
MpenoMIIeHHsT cBeTa) © (QOpMyJbl, CBs3bIBaOIIME (DU3MUECKHE BETHMYMHBI (CHja TOKa,
ANEKTPUYECKOE HANpsHKEHUE, DIIEKTPUYECKOE CONPOTUBIICHHE, YACIbHOE CONpPOTUBIIEHHE
BEIIEeCTBa, paboTa 3JIEKTPUUYECKOTO IO0JIs, MOIIHOCTh TOKA, (DOKYCHOE PACCTOSHUE U ONTHUYECKas
CWJIa JIMH3Bl, CKOPOCTb 3JIEKTPOMATrHUTHBIX BOJH, JJIMHA BOJHBI M YacToTa CBETa, (OPMYJIbI
pacuera 3JEKTPUYECKOr0 CONPOTUBIIEHUS MPHU IOCIEN0BATEIIBHOM M NMApajlIeIbBHOM COEIUHEHHUH
IIPOBOJHHMKOB): Ha OCHOBE aHajM3a yCJIOBHUS 3aJaud 3alHChbIBaTh KPAaTKOE YCIOBHE, BBIIEIATh
¢u3nyeckre BeIMUUHBI, 3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE IS €€ PELIeHUs, TPOBOIUThH PACUETHI
1 OLIEHHBATh PEAJILHOCTD MOJIYUEHHOT0 3HAaUeHUS (PU3HUECKON BEIIUYUHBI.

BBINTyCKHUK TOJIYYUT BO3MOKHOCTh HAYUYUTHCS:

* UCNONIL308AMb 3HAHUA 00 DIEKMPOMACHUMHBIX ABLEHUSAX 6 NOBCEOHEBHOU JHCUSHU OJlfl
obecneueHusi 6e30nACHOCMU NpU 0Opawjenul ¢ NPUOOPaAMy U MEeXHUYeCKUMU YCMPOUCmeamu, ons
COXpaHeHus 300p06bs U COONOOEHUs HOPM IKOIO2UYECKO20 NOBeOeHUsl 8 OKpydcarowel cpeoe;
nPpUBOOUMb NPUMEPLI IUAHUS INEKMPOMASHUMHBIX U3TYYEHUU HA JHCUBbIEe OP2AHUSMYIL,

* pasiuuames  2paHuybl NPUMEHUMOCMU (QU3UYEeCKUX 3aKOHO08, HNOHUMAMb 6CeoOwull
xapakmep — @PYHOAMEHMANbHBLIX 3AKOHO8 (3AKOH COXPAMEHUs 9NeKMpUYecKo20 3apsaoa) u
02PAHUYEHHOCMb UCHONb308AHUS YACMHBIX 3aKOHO8 (3axkon Oma Ons yuacmka yenu, 3aKOH
IDicoyna-Jlenya u op.);



* UCNONIL306AMb NpUEMbl NOCMPOEHUs @U3UYECKUX mooenetll, Noucka u @opmyIuposku
0oKazamenbcme GblOGUHYMBIX 2UNOME3 U Meopemudeckux 6bl860008 HA OCHO8e IMNUPUYECKU
VCMAHOBNIEHHBIX (haKkmos,

* HAXOOUMb AOEKBAMHYI0 NPEONIONCEHHOU 3a0aye QU3ULECKYI0 MoOelb, pa3peulams
npoobiemy Kak Ha OCHO8e UMEIOWUXCS 3HAHUU 00 2NeKMPOMASHUMHBIX ABNEHUAX C UCNONb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOowU Memooos OYeHKU.

KBaHTOBBIC sIBICHUS

BbInycKHUK Hay4YHUTCSA:

* pacrio3HaBaTh KBAHTOBBIC SIBJICHHS M OOBSICHATH HA OCHOBE MMEIOIIUXCS 3HAHUN OCHOBHBIC
CBOMCTBAa WIM YyCJIOBHS NPOTEKAaHUS ATHX SBJICHHUI: €CTECTBEHHas U HCKYCCTBEHHAas
PaIMOaKTUBHOCTb, O-, 3- U Y-U3Ty4CHHs], BOSHUKHOBEHUE JIMHEHUYATOTO CIIEKTPa U3IYYCHHUS aTOMA;

* ONUCHIBATh U3YYCHHbIC KBAHTOBBIC SABJICHUS, UCTIOIB3Ys PU3NUECKUE BEIUYMHBI: MaCCOBOE
YHCII0, 3apsAA0BOE YMCIO, MEPHUOJ TOdypacnana, SHeprus (OTOHOB; MPU ONHCAHUHM IPABHILHO
TPaKTOBAaTh (PU3NYECKUIN CMBICI HCIIONIb3YEMbIX BEIMYUH, X 0003HAYCHUSI U €TUHUIBI U3MEPEHUS;
HaXOIUTh (OPMYJIBI, CBS3BIBAIOININE MTAHHYIO (DU3MYECKYIO0 BEIHYMHY C JIPYTMMH BEITUYHHAMU,
BBIUUCIIATH 3HAUCHUE (PU3MUECKOI BEIIMYMHBL;

* AHAJTM3WPOBATH KBAHTOBBIC SIBJICHUS, UCTIONB3YS (PHU3UYECKHE 3aKOHBI M TIOCTYJIAThI: 3aKOH
COXPAaHEHHUS PHEPTUHU, 3aKOH COXPAHEHHUS DIEKTPHUUECKOTO 3apsa, 3aKOH COXpPaHEHHUS MacCOBOTO
quclia, 3aKOHOMEPHOCTH W3JIYYCHHS U TIOIJIONICHHWS CBETa aroMOM, IIPH OSTOM pa3inyaTh
CJIOBECHYIO (JOPMYITUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIpaKEHHE,

* pa3nU4YaTh OCHOBHBIC TIPU3HAKU IUIAHCTAPHOM MOJICIM aTOMa, HYKJIOHHOHW MOJCIH
aTOMHOTO s1/1pa;

* IPUBOJNUTH TPHUMEPHI TPOSBICHHUS B TPHUPOJIE U NPAKTHYECKOTO HCIOIB30BaAHUS
PaMOaKTUBHOCTH, SEPHBIX U TEPMOSACPHBIX PEAKIIH, CIEKTPAIbHOTO aHATN3a.

BBITTyCKHUK TIOJTyYUT BO3MOKHOCTHh HAYUUTHCS:

* UCNOIL308aMb NOJIYYEHHbIE 3HAHUS 8 NOBCEOHEBHOU JHCUSHU NPU 00pawjeHuy ¢ npubopamu
U MeXHUYeCKUMU YCMpOUCmeamu (Cuemyux UOHUUPYIOWUX yacmuy, 003umemp), Osl COXPAHEHUs
300p08bsL U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOCHUS 8 OKpYicalowell cpede;

* COOMHOCUMb IHEPSUIO CEA3U AMOMHDBIX S10ep C 0eheKMoM MACChi;

* NPUBOOUMb NpUMEPbL GIUAHUA PAOUOAKMUBHBIX U3IYUEHUN HA JICUBble OpP2aAHUZMBL,
NOHUMAMb NPUHYUN OeLiCMEUsi 003UMempa U paziuiams YCclo8us e20 UCNOIb308AHU,

* NOHUMAMb 3KOoN02UYecKue Npoobiemsl, BO3HUKANOUWUE NPU UCNOTL30BAHUU AMMOMHBIX
INeKMPOCMAHYUL, U NYMU peueHUss SMux npoobaem, nepcnekmussbl UCNOIb308AHUS YNPABISAEMO20
mepmosadepHo2o cunmesa.

DneMEeHTBl aCTPOHOMUU

BBIMyCKHUK HAY4YHUTCS:

* yKa3pIBaTh Ha3BaHUs TuIaHeT COJHEYHON CHCTEMBI; pa3indyaTh OCHOBHBIC MPH3HAKH
CYTOUYHOTO BpaIlleHHs 3Be3IHOTO Heba, aBrkeHus JIyHsl, CoHIIa U TUIaHeT OTHOCUTENHHO 3BE3];

* IOHUMATh PA3ITUYHS MEXTY TeITHOINCHTPHYSCKON M IeONEHTPUIECKONW CUCTEMAMH MHUPA,

BBIYCKHHUK TOTYYUT BO3MOXXHOCTh HAYYUTHCS:

* yKa3zuleams 0Owue CeOUCMEa U OMAUYUSL NIAHEm 3eMHOU 2PYnnvl U NIAHem-2U2aHmos,;
manvix men ConueuHol cucmemuvl U OONLUUX NIAHEM,; NOJb308AMbCA KAPMOU 36e30H020 Heba npu
Haob00eHusx 36e30H020 Heba,

* paznuyams — OCHOGHbIE — XAPAKMEPUCUKU 3830  (pasmep, yeem, memnepamypa)
COOMHOCUMb YBEM 36€30bl C ee MmeMnepamypotl;

— pazauyams cunome3sul 0 npoucxodxncoeHuu ConHeyHoU cucmembl.

Coaep:xanue yueOHOT0 npeamera
7 kiaacc

®usuka u puznYecKHe MeToAbl H3yYeHHUsi MPUPOABI (S YacoB)

®dusnka Hayka o npuponae. Habmonenne n onucanne puznyeckux siBjaeHud. Ousnveckue
npubopel. Ou3nveckre BENWYMHBI U UX W3MepeHue. [lorpenrHoctu n3mepeHuil. MexxayHapoHas
cucrema eauauIl. Ou3nka v TexHuka. OU3nKa U pa3BUTHUE MPEACTABICHUH 0 MaTepUATBHOM MHUPE.

10



JIABOPATOPHBIE PABOThI

Nel.Onpenenenue 1ieHbl 1eIEHUS TPUOOPA.

IlepBoHauya/ibHbIE CBeIEHUS O CTPOEHUH BenecTBa (6 4acoB)

Crpoenue BemectBa. Juddysus. BzaumoneiictBue yactuil BemectBa. Moaelnn CTPOCHHS
Ta30B, )KHUJIKOCTEH U TBEPABIX TEJ U 00BICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX MOJICIICH.

JIABOPATOPHBIE PABOTbI

Ne2.Omnpenenenue pazmMepoB MajbIX TeIl.

B3aumopeiicTBue Teu (23 yaca)

Mexannueckoe nBHkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO IBUKEHHUs. TpaekTopus.
[Iyte. IlpsAmonuHeitHOe paBHOMEpHOE ABUXKEHHE. CKOpPOCTh PABHOMEPHOIO MPSIMOJMHEHHOTO
nBuxkeHus. HepaBHomepHoe ABMkeHue. SIBieHne nHepuuu. Macca tena. M3mepenue Maccel Tena ¢
nomMompo  BecoB. [lmoTHOCTh BemectBa. Meroasl U3MEPEHHs] MacChl M IUIOTHOCTH.
BzaumopeiictBue ten. Cuina. [IpaBuiio ciokeHus Cuil, JEUCTBYIOIIMX IO OAHOU mpsmon. Cuiia
ynpyroctu. 3akoH ['yka. Mertoasl uamepenusi cuibl. JmHamomerp. ['paduueckoe m3obpaxkeHue
cuibl. SIBnenue TaroreHus. Cwna TspkecTd. CBSA3b MEXAY CHUJION TsKecTH M maccoil. Bec Tena.
Cuiia TpeHus. I'peHke ckonbkeHus, kKaueHus, nokos. [logmmnuavku. L{enTp Tsbkectu tena.

JIABOPATOPHBIE PABOThI

No3.M3mepenune Macchl Tella Ha phlYaXKHbIX BECAX.

Ne4 . N3mepenue o6beMa TBEpIOTO TeNA.

No5.0mnpenenenue nI0THOCTH BEUIECTBA TBEPAOTO Tea.

No6.I"pagynpoBanue npy>KMHBI 1 K3MEHEHHUE CUJT JUHAMOMETPOM.

No7.MI3mMepenune cuibl TpeHUs ¢ TOMOILIBIO IMHAMOMETpa

JlaBjieHue TBepPAbIX TeJ, ra3oB, :kujakocreii (20 yacon)

HaBnenue. JlaBnenue TBepapix Ten. JlaBnenue raza. OObsiCHEHHE NaBJICHHS HA OCHOBE
MOJICKYJIIPHO-KUHETUUECKUX TpencTaBieHuid. 3akoH [lackans. [laBneHue B KUIAKOCTH W Trase.
CooOmaromuecs  cocynsl. [llmro3el.  T'mapaBiamueckuii  mpecc. ['mapaBiudeckuil  TOpMO3.
AtMocdeproe nasiaenue. OneiTr Toppuuennu. Meronbl u3mepenus aasieHus. bapomerp-anepous.
N3menenue atmocdepHoro aaBieHusi ¢ BeicoToil. Manomerp. Hacoc. 3akon Apxumena. YcioBue
riaBanus tei. [InaBanue ten. Bo3ayxomniaBaHue.

JIABOPATOPHBIE PABOTbI

No8.OmnpeneneHue BHITAIKUBAIOIICH CHUITBI.

Ne9.BrisicHeHue ycnoBuii MjaBaHus T B KUAKOCTH.

Pa6ora u momHoCTh. JDHeprus (14 yacos)

Pabora cuibl, neficTByOIIEH O HAMIPaBJICHUIO IBMKEHHS Tena. MomHocTh. Kunetnueckas
SHeprus ABXKYyIIerocs Tena. [loreHnnanbHas sueprus Tein. [IpeBpainienue oqHOTo BUa
MEXaHWYECKOI Hepruu B Apyroil. MeTo bl u3mMepeHus paboThl, MOIITHOCTHU U dHepruu. [IpocTeie
MeXaHM3MBI. Y CIIOBUS paBHOBecHUs pbryara. MoMeHT cuiibl. PaBHOBecHE Tesa ¢ 3aKpereHHONH OChio
BpaieHus. Buasl paBHOBecus Ten. «30510Toe mpaBuiio» MexaHuku. Koagduimrent noneznoro
JEUCTBUA.

JIABOPATOPHBIE PABOTbI

Nel0.BrisicHeHHe ycoBUsl paBHOBECUS pblyara.

Nel1.Onpenenenne KIIJI npu nogseme Tena 1o HaKJIOHHOM MJIOCKOCTH.

8 kiace

TenJioBble siBJIeHUd (23 yaca)

Tennosoe nuxenne. Tepmomerp. CBsA3b TEMIEPATYPBI CO CPEIHEN CKOPOCTBHIO JIBHXKECHHMS
ero Mosiekyn. BHyTpeHHss odHeprus. JIBa cmoco0a HW3MEHEHHS BHYTPEHHEH DHEpPruwu:
Tertonepenaya u padora. Buasl Teronepenaun. KomnuecTBo TEroTh. Y aenpHas TEIIOEMKOCTh
BEILIECTBA. YIebHAasl TEIJIOTA CrOpaHusl TOIUIMBA. 3aKOH COXPAHEHHUs SHEPTUM B MEXaHUUYECKHUX U
TEIUIOBBIX Ipolieccax. ATrperaTtHble COCTOSHHUSI BemlecTBa. llnaBneHue u oOTBepJeBaHUE TeI.
Temneparypa maBieHus. YaenbHas TemyioTa I[JaBieHusa. lcnapenume u  KOHIEHcaALUs.
Hacerimennsiii map. OTHOCHTENBHAS BIAXXHOCTh BO3yXa U ee u3mepenue. [lcuxpomerp. Kunenne.
3aBUCHMOCTh TEMIEpaTypbl KUIIEHUS OT JaBlIeHHUS. YelbHas TeIuioTa MapooOpa3oBaHMsL.
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OObsicHeHHE W3MEHEHHs arperaTHbIX COCTOSIHUM Ha OCHOBE MOJEKYISPHO-KUHETHUYECKHX
npencraBieHuil. [IpeoOpazoBaHusi sHEpruum B TEIUIOBBIX JBUTATeNsiX. J[BUrarenb BHYTPEHHETO
cropanus. IlapoBas TypOuna. Xomomwibnuk. KIIJ] TtemnoBoro naBuratens. DKOJOTHYECKUE
pOOGJIEeMbI UCTIOIb30BAHUSI TETIJIOBBIX MaIIIHH.

JIABOPATOPHBIE PABOTEI

Nel.CpaBHeHHE KOTMYECTB TEIUIOTHI IIPU CMELIMBAHUY BOJIbI PA3HOM TEMIIEPATYPBHI.

Ne2 . M3mepenue ynenbHoM TENI0EMKOCTH TBEPIOTO Tea.

No3.M3mepeHue BIaXXKHOCTH BO31yXa.

duekTpuUecKue siBjieHus (27 4acoB)

Onektpuzanus Ten. J[Ba pona 3yeKTpUYEeCcKuX 3apAnoB. IIpoBOOHMKHM, HENPOBOIHUKH
(IMPNEKTPUKHM) U TOJYNPOBOJHUKU. B3ammoneicTBue 3apspKEHHBIX Tell. DJIEKTPUYECKOE IIOJIE.
3aKOH COXpAaHEHMs SJEKTPUYECKOro 3apsaa. JlelInMOCTh 3JIEKTPUYECKOro 3apsna. JIEKTPOH.
CrpoeHue aTOMOB.

OJeKTpuyYeckuid TOK. ['anbBaHMYECKHE DJIEMEHThI M aKKymyJaaTtopbl. JleicTBus
AIEKTPUYECKOTO TOKa. HampapiieHue 3J1eKTprUiecKoro ToKa. DJIeKTpUIecKas emb. JISKTPUUECKUN
TOK B MeTauiax. HocuTenu 371eKTpUYecKoro TokKa B IMOJYNPOBOJHMKAX, Ia3aX M AJIEKTPOJIUTAX.
[TonynpoBonHukoBble mpubopbl. Cuna Toka. AmnepMerp. OJIEKTPUUECKOE HaIpsUKEHUE.
BoapT™erp. DnekTpuueckoe compoTuBieHHe. 3akoH OMa g ydacTKa 3JIEKTPUYECKOW LIETH.
VYnensHOE 3yeKTpHuYecKoe conpotusieHue. Peocratsl. [locnepoBarennbHOE M IapaylIeNnbHOE
COEJIMHEHMS IIPOBOJHUKOB.

Pabora u mourHocTh TOKAa. KonnMuecTBO TEIUIOTHI, BBIAEISAEMOE MPOBOJHUKOM C TOKOM.
Jlamna wHakanuBaHUS. OIEKTPUUECKHE HArpeBaTeNbHbIE MNPUOOPBL. DIIEKTPUUYECKUI CUETUHK.
Pacuér »snextposneprum mnotpedisemort snekrponpudopom. Kopotkoe 3ambikanue. I[lnaBkue
MpEeAOXPaHUTEINH.

JIABOPATOPHBIE PABOTHI

Ne4.COopka 37eKTprUecKOl ey U U3MEPEHHE CUIIBbI TOKA B €€ Pa3JINYHBIX yJacTKax.

Neo5.M3mepenne HanpsKeHUs Ha Pa3M4HbIX YYaCTKAX AIEKTPUYECKOM LIETIH.

No6.PerynupoBanue cuiibl TOKa peoCTaTOM.

Ne7.M3mepeHune conpoTUBIICHUS MPOBOIHUKA ITPU TOMOIIY aMIIEPMETPA U BOJIBTMETPA.

Ne8.M3mepenne MOITHOCTH ¥ pabOThI TOKA B DJIEKTPUYECKOH JIaMIIe.

DJIeKTPOMarHuTHbIe siBJieHus (6 yacoB)

MarautHoe mosie Toka. OJIEKTPOMarHuTbl M UX INpuUMeHeHHe. [IoCTOsSHHBIE MAarHUTHI
MaruautHoe nosie 3emiin. MarauTtHsle Oypu. JleficTBe MarHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM.
OnexkrpoaBurarelns. JJuHaMUK U MUKPOQOH.

JIABOPATOPHBIE PABOTHI

Ne9.CHopka smekTpoMaruuTa 1 UCHbITaHUE €ro JAeHCTBUS.

Nel0.M3yuenue 31eKTpUUecKOro ABUIaTes IOCTOSTHHOTO TOKa (Ha MOJIEIH).

CgertoBble siBjieHus (12 yacos)

Uctounukn cBeta. [IpsAMosMHENHOE pPacIpOCTPaHEHHE CBE€Ta B OJHOPOJHOM Cpene.
Otpaxenue cser. Yakon orpaxenus. [lnockoe uepkano. [Ipenomnenne ceera. Jlunza. @okycHoe
paccTostHuE U onTHYecKas cuia I3kl [locTpoeHne n3obpaxeHnuil B muH3ax. [ 71a3 Kak onTuyecKas
cucrema. Jledexrsl 3peHus. OnTuueckue npuoopsl.

JIABOPATOPHAA PABOTA

Nell.[Tomyuenne n3o0pa>keHus! IPH MOMOIIHU JIUH3BI.

9 kiace

3akoHbI B3auMO/IeliCTBHS U IBUKeHHs TeJ (25 yaca)

MarepuanbHas Touka. Cucrema otcuera. llepememenne. CkOpoCTh MNPSMOJIUHEHHOTO
paBHOMEpHOTO JBMKeHUsA. lIpsiMonrHeliHOE paBHOYCKOPEHHOE JBUKEHHE: MTHOBEHHAsI CKOPOCTD,
ycKopeHue, nepemenienue. ['paduku 3aBUCHUMOCTH KHHEMAaTHYECKHX BEJIMYMH OT BPEMEHU NpHU
PaBHOMEPHOM M pPaBHOYCKOPEHHOM JBMKE€HUU. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JBUKCHMSL.
l'eonenTpruueckass M relvoleHTpUYeckass cucreMa Mmupa. MHepuumanbHass cucrtema oOTcUéra.
IlepBbiif, BTOpoit M Tpetuil 3akoHbl Hplorona. CBobGoanoe mnanenue. HeBecomocTb. 3akoH
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BCEMUPHOI'O TAroTeHMs. VckyccTBeHHble CHYTHUKM 3eMiad. Mmmynbc. 3akoH coXpaHeHUs
uMIynbsca. PeaktTuBHOe IBHKEHHE.

JIABOPATOPHBIE PABOThI

Nel.HMccnenoBanre paBHOYCKOPEHHOTO JIBI)KCHUsI 0€3 Ha4aJIbHOW CKOPOCTH.

Ne2 M3mepenue yckopeHwsi CBOOOTHOTO TTa[CHUSI.

Mexannuyeckue KojiedaHusi 1 BoJTHbI. 3BYK (10 yacoB)

Konebarenbnoe nBmxenue. KoneGanus rpyza Ha mnpyxkuHe. CBoOOJHBIE KoJeOaHUS.
KonebarenpHas cucrema. MasTHUK. AMIUIMTYAa, TEPUOM, 4YacToTa KosieOaHuid. [IpeBparieHue
SHEPIUU TNPH KOJIeOATEIbHOM JABIDKEHHH. 3aTyxarolue KojebaHus. BbIHYXIeHHbIE KoJeOaHuUs.
Pe3zonanc. Pacnpoctpanenue konebanuii B ynpyrux cpenax. [lonepeunbie U npoJi0JibHbIE BOJHBL.
JliivHa BosiHBL. CBSI3b JAJIMHBI BOJIHBI CO CKOPOCTBIO €€ PaclpOCTPaHEHUs U IEPUOAOM (YaCTOTOM).
3ByKOBBIE BOJIHBI. CKOPOCTH 3BYKa. BricoTa, TeMOp M I'POMKOCTH 3BYyKa. DX0. 3BYKOBOW PE30HAHC.

JIABOPATOPHBIE PABOThI

Ne3.UccnenoBanue 3aBUCUMOCTH TNEPUOAA U YAaCTOThI CBOOOJHBIX KOJEOAHUN HHUTSIHOTO
MasTHHUKA OT JITUHBI HUTH.

daeKkTpoMaruuTHoe moJie (13 yacos)

OpnHOpoHOE M HEOJTHOPOIHOE MarHUTHOE IoJie. Hanpasienue Toka U HanpaBjieHHUE JIMHUN
ero maruutHoro noins. I[IpaBuno OypaBunka. OOHapyxeHHe MarHUTHoro mojs. [IpaBuno neBoit
pyku. MHaykuus MarHutHOro mnosis. MarHuTHbl noTok. OnbiTel @apajes. DaeKTpoMarHUTHas
unaykuus. HampaBnenue uHAyKUHOHHOTO Toka. [IpaBuio Jlenma. SIBneHue CaMOMHAYKIIHMH.
[lepemennbiii  Tok. I'eHeparop mepemeHHoro Toka. [IpeoOpa3oBaHWs  dHEpruM B
anekTporeneparopax. Tpanchopmartop. Ilepenaua sneKTpUYECKOW SHEPrUHM HA PACCTOSIHHH.
DONEeKTpOMarHuTHOE  Moje.  OJEKTPOMarHUTHbIE  BOJIHBL.  CKOpOCTb  pacHpOCTpaHEHUs
ANEKTPOMArHUTHBIX BOJIH. BIusSHUE AJIEKTPOMATHUTHBIX M3IYYCHHH HA >KUBBIE OPIraHU3MBIL.
Kongnencarop. Konebatenbubiii koHTYyp. [lonyuenue snekTpoMarHUTHBIX KoseOaHui. [IpuHuumnsI
PaZMOCBS3H U TeNEeBUCHH. DNEeKTpoOMaruuTHas npupoja ceera. [Ipenomnenue ceera. [Tokazarens
npenomiieHus. Jucnepeus ceera. Tunsl ontuyeckux cnektpos. llornomienre u nucnyckanue cBera
atoMamu. [Iponcxoxienue JIMHeHYaThIX CIIEKTPOB.

JIABOPATOPHBIE PABOThI

Ned Nzyuenue siBeHUs 3I€KTPOMArHUTHON UHAYKIIUU.

Ne5.HabnroieHne CriomHoro 1 JIMHEHYaToro CeKTpOB UCITYCKAHHUS.

Ctpoenne aroma u aToMHOr0 siipa (13 yacoB)

PannoakTUBHOCTh KaK CBUJETENLCTBO CIOKHOTO CTPOEHUS aTOMOB. 0, 3- U Y- U3IyUYEHHUS.
Omnwitel Pezepdopna. Snepnas monens aroma. PagmoakTuBHBIE TMpEBpalieHHs aTOMHBIX SEp.
CoxpaHeHHe 3apsiIoBOr0 M MacCOBOTO YMCEN MIPU SIEPHBIX peakuusx. MeToabl HaOMOIEHUS U
peructpanuy 4acTuil B siiepHoil ¢usuke. IIpoToHHO-HEWTpoHHas Mojens sapa. duznueckuii
CMBICJ 3apsA0BOIO M MaccoBOIO 4YMCEI. DHEPrusl CBA3M dYacTull B snpe. JleneHue saep ypaHa
Ilennas peakuus. SnepHas SHepreTuka. OKOJOTHYECKHE MpoOsieMbl paboThl  aTOMHBIX
anektpoctanuii. Jlozumerpus. [lepuon monmypacnanga. 3aKoH paauoaKTUBHOTO pactiana. BrousHue
PaINOAKTUBHBIX M3TYyYEHUN Ha >KMBBIE OpraHu3Mbl. TepmosiaepHas peakuus. ICTOYHUKH SHEpPTUH
ConHua u 3Be31.

JIABOPATOPHBIE PABOTbI

Ne6. U3yuenue nenenus siapa atoMa ypaHa 1o ¢pororpaduu TpeKoB.

Ne7. 3ydyeHnune TpeKoB 3apsKEHHBIX YAaCTHIL IO TOTOBBIM (hOTOrpadusiM.

Ctpoenue u 3Boonus Beesennoii (5 yacon)

['eonienTpUyecKast M reIMOLeHTpUYecKas cucTeMbl Mupa. dusndeckas Npupoa HeOECHBIX
ten Conneunoit cucremsl. [Ipoucxoxnenne ConHeunoi cuctemsl. @usndeckas npupoja ConHua u
3Be3n1. Ctpoenue Beenennoil. DBomtonus BeenenHoi.

HNToroBoe noBropenue (2 yaca)

O06o00611eHMe TPOoiiIeHHOTO MaTepuaa 3a Kypc pu3uku 9 kiacca.
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TemaTnyeckoe IAaHMPOBaAHUE

7 Riace
Ne i/t | HammenoBanue pasnenoB u teMm | Koi-Bo OcHOBHBIC BUIbI YI€OHOH ACATEIHHOCTH
4acoB 00yYaromuxcst
dusuka u pusnvecKue 5
MeTOo/Jbl M3YUYeHHs PHPOADI
BBoansiit uncrpykrax no Th B OOBACHATD, OMIUCHIBATh (PU3HUCCKUE
1 KabuHere Gu3uku. UTo nzydaer 1 SBJICHUS, OTIMYATh (PU3UIECKHE SBICHUS OT
dusuka. XUMHUYECKHUX
®U3NYECKUE TEPMUHBI. [TpoBoauTH HAOMIOACHUS (PUZNIECKUX
5 HabmtoieHust 1 OnbIThI 1 SBJICHUH, AaHATTU3UPOBATH U
KJIaccu(UIUPOBATh UX, PAa3IMUaTh METOIbI
n3y4deHus: GU3uKu
®uznyeckue BEJINYMHbI U UX N3MepsaTh pacCTOSIHUSL, TPOMEKYTKU
u3MepeHue. TOUHOCTD U BpPEMEHH, TEMIIEpaTypy; 00padaThIBaTh
NOTPEIIHOCTh U3MEPEHUI pe3yJIbTaThl U3MEPEHUIL; ONIPENEIATH LIEHY
JIEJICHUS KAl U3MEPUTEIHLHOTO
LHWIMH]IpA; HAYYUTHCS MOJIb30BAThCS
3 1 M3MEPUTENIbHBIM LIUIUHAPOM, C €T0
MIOMOIIIBIO OTIPENENATh 00HEM KHUIKOCTH;
MEePEeBOUTH 3HAUCHUS (PU3HMUECKUX BEIIMYUH
B CH, onpenensats NOrpeHocTb
U3MepeHus. 3aUChIBaTh Pe3yabTaT
M3MEPEHUS C YUETOM MOIPENIHOCTH
®du3rKa U TEXHUKA Bb1iensiTe OCHOBHBIE ATAMbl Pa3BUTHUS
(u3MYECKOl HayKU U Ha3bIBATh HUMEHA
BBI/IAIOIINXCS YUCHBIX; OIIPEENISITh MECTO
4 1 (U3HUKHN KaK HAyKH, JIeJIaTh BBIBOJIBI O
pa3BuUTHUU HU3UUYECKOI HAYKU U €€
JIOCTUKEHUSIX, COCTABIIATH IUIaH
IIPE3EHTALUN
HNuctpykTax no Th npu Haxoauts 1ieny nenenus aoooro
BBITIOJTHEHUH J1a00PaTOPHBIX U3MEPUTENIBHOTO MPpUOOopa, IPeCTaBIATh
pabor. JlabopaTopHas pabota pe3ynbTaThl U3MEPEHUI B BUJIE TAOIHIL,
5 Nel «Onpenenenue neHsl 1 aHAIIM3UPOBATh PE3YNIbTATHI 110
JIEJIEHUS] U3MEPUTEIILHOTO OTIPEICNICHUIO LIEHBI JIeJICHUS
npudopay. M3MEPUTENBHOTO MpuOopa, AeaTh BHIBOIHI,
paboTaTh B rpynne
ITepBoHavajbHBIC CBEICHUS O 6
CTPOEHMH BellecTBa
Crtpoenue BemiecTBa. MoJieKybI OOBICHATH ONBITHI, TIOITBEPKAAIOTITUE
MOJIEKYJISIPHOE CTPOEHHUE BEIIECTBA,
OpOYHOBCKO€ JIBUKEHHE; CXEMaTHUYECKH
n300pakaTh MOJIEKYJIbI BOABI U
5 1 KHCIIOPO/1a; OTPEIEIIATh pa3Mep MalbIX Te;
CpaBHHUBATh pa3Mepbl MOJIEKYJ Pa3HbIX
BEIIECTB: BOJbL, BO3/IyXa; OOBSICHSITH:
OCHOBHBIE CBOICTBA MOJIEKYJI, (hU3HUecKue
SBJICHUSI HA OCHOBE 3HAHHUM O CTPOCHUHU
BELIECTBA
7 JlaboparopHas pabota Ne2 1 W3mepsaTh pa3mMepbl MaJIbIX T€Jl METOJOM
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«3mepenue pazMepoB MaJIbIX
TE»

PSAAOB, pa3IuyaTh CIOCOOBI U3MEPEHUS
pa3MepoB MaJbIX TEN, MPEACTABIAThH
pe3yNbTaThl U3MEPEHU B BUIE TaOIUII,
BBITIOJIHSTH UCCJIEIOBATEIbCKUI
AKCIIEPUMEHT [0 OIPEICIICHUIO Pa3MEPOB
MaJbIX TeJ, eJaTh BBIBOIbI; pabOTaTh B

rpymnmne

Jduddysus B razax, KUIAKOCTIX
1 TBEPJIBIX TENax

OOmbsicHATh siBNeHUE U Dy3UH U
3aBUCHMOCTB CKOPOCTH €€ MPOTEKaHUs OT
TEMIIepaTyphl TeJa; IPUBOAUTH PUMEPHI
nuddy3un B OKpyKaroIiem

MUpE; HAOII0AATh MPOIIECC 00pa30BaHUS
KPHCTAJUIOB; aHAJIM3HUPOBATH PE3YIILTATHI
OTIBITOB IO JABIXKEHUIO U U y3un,
IPOBOANTH UCCIIEOBATEIBCKYIO PAOOTY 110
BBIPAIIMBAHUIO KPUCTAJUIOB, JENATh
BBIBOJIBI

B3anMonelicTBue yacTuil
BEIIlECTBA

[TpoBoAUTH U OOBACHATH OIBITHI IO
0OHapYKEHHUIO CUJI B3aUMHOTO MPUTSKEHUS
Y OTTAJIKUBAHUS MOJIEKYII; OOBSICHATH
OIBITHI CMAYMBAHUS U HE CMAYMBAHUS TeEIl;
HaOJII0AATh U UCCIIENOBATh SIBJICHUE
CMauyuBaHMs U HECMAauMBaHUS Tell,
OOBSCHATH JAHHBIC SIBICHUS HA OCHOBE
3HaHUH 0 B3aUMOJAEHCTBUM: MOJIEKYI,
IIPOBOAMTD SKCIIEPUMEHT 10 OOHAPYKEHUIO
JIEMCTBUS CHJI MOJIEKYJISIPHOTO IPUTSKEHUS,
JIeJIaTh BbIBO/IbI

10

ArperaTHLIe COCTOAHUA
B€IICCTBA

Jloka3bIBaTh HAJIMYUE PA3IUYMS B
MOJIEKYJIIPHOM CTPOEHUHU TBEPIBIX TEII,
JKUJKOCTEN U Ta30B; IPUBOAUTH IIPUMEPHI
IIPAKTHYECKOr0 UCIIOIb30BAHUSI CBOMCTB
BEILECTB B Pa3JIMYHBIX arperaTHbIX
COCTOSIHMSIX; BBIIIOJIHATH
UCCIIEN0BATENIBCKUI DKCIIEPUMEHT I10
WU3MEHEHUIO arperaTHOrO COCTOSIHUS BOJIBI,
AHAJIM3UPOBATH €0 U JEJIaTh BHIBOJBI

11

KonTponbnas paborta Nel no
teme «IlepBoHavanbHBIE
CBEJICHUS O CTPOCHUH
BEIIECTBAY

HpI/IMeHSITI) MOJIYYCHHBIC 3HAHUA TIPU
pemicHun (1)I/I3I/I‘IGCKI/IX 3aaa4,
HCCICO0BATCIILCKOM OKCIICPUMEHTE U HA
IMPAKTHUKC

B3aumoaeiicTBue TeJ

23

12

MexaHu4eckoe IBUKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUKEHUE

Omnpenenars TpaeKTOPHUIO ABH)KEHUS TENa.
Jloka3pIBaTh OTHOCUTEIBHOCTD JABHKEHUS
TeNa; NEPEBOIUTh OCHOBHYIO €IMHULLY ITYTH
B KM, MM, CM, JIM; pa3JinyaTb paBHOMEPHOE
Y HEPaBHOMEPHOE JIBUJKEHUE; ONIPEAEIIATh
TEJI0 OTHOCUTEIBHO, KOTOPOTO MPOUCXOIUT
JIBUKEHHE; UCTI0JIb30BaTh MEXIIPEIMETHBIE
CBA3M (QU3UKHU, Teorpaduu, MaTEMaTUKHU:
IIPOBOAMTD SKCIIEPUMEHT 110 U3YyUEHHIO
MEXaHMYECKOTO JIBH)KEHUS, CDABHHUBATh
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OITBITHBIC JAHHBIC, A€JIaTh BHIBObI

13

CkopocTb

PaccuuThiBaTh CKOPOCTH TENA MIPU
PaBHOMEPHOM U CpeIHEH CKOPOCTH MPH
HEPaBHOMEPHOM JIBUKCHUH; BBIPAKATh
CKOPOCTb B KM/4, M/C; aHAJIM3UPOBAThH
TaOJIMIIBI CKOPOCTEH; ONPENEIISATh CPEAHIOK0
CKOPOCTb JBHIKCHHUS 3aBOJHOTO
aBTOMOOWIIS; TpaduuecKu N300paxkarhb
CKOPOCTb, OITUCHIBATH PABHOMEPHOE
nBwkeHue. [IpuMeHsaTh 3HaHUS U3 Kypca
reorpaduu, MaTeMaTHKH

14

Pacuér nmytu u BpeMeHU
JBUKCHUS

[IpencraBisTe pe3yabTaThl U3MEPEHHUN U
BBIUMCJICHHUH B BUJIEe TaOIUI] U rPpaUKOB;
ONIPEAENATD IIYTh, IPOMICHHBIN 3a JaHHBIN
IIPOMEXKYTOK BPEMEHHU, CKOPOCTh TEJIa 1O
rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JBUKEHHS OT BPEMEHU; O(OPMIISTH
pacyeTHbIC 3a/1a4n

15

Penrenue 3amau mo reme
«MexaHu4decKoe IBMKEHUEY

[TprMeHATh HaBBIKM YCTHOT'O CUETa, 3HAHUS
M3 KypCa MaTCMaTUuKH, OMOJIOTHH: npu
pELICHUH Ka4eCTBEHHBIX U KOJUYECTBEHHbIX
3a1a4. AHaIM3UpOBATh PE3YJILTATHI,
NOJIyYeHHbIE IPU PELICHUH 33134

16

Nuepuus

Haxonute cBs3b MEXKIy B3aUMOJEHCTBUEM
T€JI U CKOPOCThIO UX JABUKECHUS; IPUBOIUTH
MIPUMEPBHI MTPOSIBJICHUS SIBJIICHUS NHEPLIMU B
ObITY; OOBSACHATH SIBIICHUE UHEPIIHH;
MPOBOJUTH UCCIIEIOBATENBCKUI
SKCIIEPUMEHT I10 U3YUECHUIO SBJICHUS
WHEpLUMHU. AHATM3UPOBATh €r0 U JENIaTh
BBIBO/IBI

17

BzaumopaerictBue tein. Macca
Tea

OnuceiBaTh SBJICHUE B3aUMOJICHCTBUS TEJT;
MIPUBOAUTH IIPUMEPBI B3aUMOJIEHUCTBHS TEII,
MIPUBOJSAIIETO K U3MEHEHUIO CKOPOCTH;
OOBSICHATB OIBITHI I10 B3aUMO/IEHCTBHIO TEJ
U JIeJIaTh BBIBOJIBI. Y CTAHABJIMBATh
3aBUCUMOCTb U3MEHEHUE CKOPOCTHU
JIBUJKEHHUS TeJla OT €r0 MacChl; IEPEBOJUTH
OCHOBHYIO €IMHUIy MacChI B T, T, MT;
paboTaTh ¢ TEKCTOM y4eOHUKA, BBIIEIATh
rJ1IaBHOE, CUCTEMAaTU3UPOBaTh U 00001IATH,
IIOJIy4YEHHBIE CBEJICHUS O Macce Tena,
pa3inyaTh UHEPLMIO U UHEPTHOCTD TEla

18

N3Mmepenne macchel Tena Ha
Becax. JlabopaTopnas pabora
Ne3 «M3mepenune Maccel Telia Ha
PBIYa)KHBIX BECAX»

B3BemmBaTth Te10 Ha y‘-Ie6HI)IX BECax U C Ux
MIOMOIIIBIO OTIPEACIISATh Maccy Tela;
TI0JIE30BAThCS PA3HOBECAMH; IPUMEHSTH H
BBIPa0aThIBATh MPAKTUYECKUE HABBIKU
pabotsl ¢ mpubdopamu. PaboTtats B rpymnme

19

[TonsiTre 06BEMa.
JlabopaTtopnast pabota Ne4
«M3mepenne oObema Tea

I/I3MepHTL 00BeM Teja ¢ IIOMOIIBIO
HU3MCPUTCIBHOT'O MUIIUHAPA, U3MCPATH
IJIOTHOCTH TBEPAOIO TCJIa U JKUIKOCTHU C
IMMOMOIIBIO BECOB U UBMCPUTECIIBHOT'O
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UWIMHAPA; AHATU3UPOBATH PE3YJIbTAThI
W3MEPEHUI U BBIYUCIIEHUM, JENaTh BBIBOIBL;
COCTaBJIATH TAaOJIUIIBI; pabOTATh B TPYIITIE

20

[I;moTHOCTB BEniecTna.
JlaGopaTtopnast pabota No5
«3MepeHne I0THOCTH
TBEPJIOTO TEIA»

OHpCIIGHSITB IJIOTHOCTD T€JIa 11O €ro 06'b€My
1 MaccCe, 3aIlIuChiBaTh (bOpMy.]'IBI JJIA
HaxX0XJACHHUA MacCChbl TCJ1a, €ro o0bema u
INIOTHOCTH BCIIECTB. Pa6orats ¢
TaOJUYHBIMU JaHHBIMHA

21

Pacuér maccel 1 00BEMa TeIa O
€T0 INIOTHOCTU

OHpCI[eJ'IﬂTB IIJIOTHOCTDH B€HICCTBA,
AHAJIU3UPOBATDH TaOJINYHbBIC JaHHBIC,
MNEPEBOJUTH 3HAUCHUC IIJIOTHOCTHU U3 Kl"/M3 B
r/ CM3; MNPUMCHATH 3HAHUS U3 KypcCa
IIpUPOAOBCACHUA, MATEMATHUKH, OHOJIOTH M.

22

Pemenue 3amau mo reme «Macca
tena. ItoTHOCTE BeecTBay

IIpuMeHATH HABBIKM YCTHOI'O CYETA, 3HAHUS
U3 Kypca MaTeMaTUKH, OMOJIOTUH: IIPU
pELICHUU KaYEeCTBEHHBIX U KOJIMYECTBEHHBIX
3a1a4. AHaIU3UPOBATh PE3YNbTATHI,
ITOJIyYEHHBIE IIPU PEIICHHUH 3a1a4

23

KoHnTtponbhas padora Ne2 mo
teme «MexaHnyeckoe
JIBUKCHHE)

[TpuMeHsTh Moy4YeHHbIE 3HAHUSI IPU
perieHnu GU3NIECKUX 3a1ad,
HCCJIEI0BATEICKOM SKCIIEPUMEHTE U Ha
MIPaKTHUKE

24

Cuia

I'paduuecku, B macmradbe nzobpaxarhb

CUITY ¥l TOUKY €€ TIPUJIOKEHUS; OTPEICIISATh
3aBUCUMOCTh H3MECHEHUS] CKOPOCTH TeJIa OT
MIPHJIOKEHHOM CHJIBI;, aHATH3UPOBATH OIBITHI
10 CTOJIKHOBEHHUIO IIAPOB, CKATHUIO
VIIPYTOTO TeJa U JIeJaTh BHIBOJIBI

25

SIBnenune tarorenusa. Cuna
TAXKCCTH

[TprBOIUTE IPUMEPHI IPOSBICHHUS
TATOTEHUS B OKpYXaromeM Mupe. HaxomuTs
TOUYKY MIPUIIOKEHUS U YKa3bIBaTh
HaIpaBIICHUE CHJIBI TSDKECTH. Pa3nmnyarh
W3MEHEHHE CHIIbI TSDKECTH OT YIaJIeHHOCTH
MTOBEPXHOCTU 3€MJTH; BBIICIIATH
OCOOCHHOCTH TJIaHET 3€MHOM IPYIIBI U
MJIaHET-TUTAHTOB (pa3inuue u ooiue
CBOIICTBa); CAMOCTOSITENILHO paboTaTh C
TEKCTOM, CUCTEMaTU3UPOBaTh U 00001IaTh
3HAHUS O SIBJICHUU TATOTECHUS U JCNIaTh
BBIBOJIBI

26

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

OTiinyaTh CUITy yIPYTOCTH OT CHJIBI
TSKECTH; TpapuuecKu U300pakaTh CUITY
YIPYTOCTH, ITOKa3bIBaTh TOUKY NPUIOKEHUS
U HanpasJieHUE ee AeHCTBUS; OOBSICHSTD
IIPUYMHBI BO3HUKHOBEHHUS CUJIBI YIIPYTOCTH.
[TpuBouTE NpHMeEpHI BUAOB AehopMaluy,
BCTpeyYarolyecs B ObITY, JIeaTh BHIBOJIBI

27

CBsi3b MEX1y CHIION TSKECTH U
MaccoH Tena

['padmyecku n300paxkath Bec Tela U TOUKY
ero HpI/IJ'IO)KeHI/ISI; paCC‘—II/ITBIBaTB CI/IJ'Iy
TSDKECTH M Beca Tejla; HaXOIUTh CBA3b
MEK]1y CUJION TSPKECTH M MacCOM Tena;
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OIMPCACIIATh CUITY TAXKCCTHU IO H3BECTHOM
MaccCe TCjia, MacCy TCJja 110 3aJJaHHOM CHIIe
TAXCCTH

Pemenue 3amau mo reme «3aKoH
I'yka. Bec temna»

HpI/IMeHSITL HAaBBbIKM YCTHOT'O CHYCTA, 3HAHUA
H3 KypCa MaTCMAaTHUKU, OHOJIOTHU: IIpu

28 1 pELICHNH Ka4eCTBEHHBIX U KOJTUYECTBEHHBIX
3ajja4. AHAIU3UPOBATh PE3YJIbTATHI,
NOJTyYCHHBIE IPU PEUICHUH 33134
CrnoxeHue AByX CHIL DKCIepUMEHTAIbHO HAXOIUTh
PaBHOelicTBYIOIIAA cHila PaBHOJICUCTBYIOILYIO ABYX CHII;
29 1 AHAIM3UPOBATH PE3YILTATLI OIBITOB 110
HAXOXKJICHUIO PABHOACHUCTBYIOLICH CHII U
JIeNIaTh BBIBOJIbL; PACCUUTHIBATD
PaBHOACHCTBYIONIYIO TBYX CHJI
Junamomerp. JlaboparopHas I'panynpoBath NpyKUHY; NOIYy4aTh MKy C
pabota Ne6 «I'pagyrpoBanue 3a/IaHHOM 1IEHOM JeJICHHUS; U3MEPSThH CUITY C
30 HPYKUHBI U U3MEPEHHUE CUIT 1 MOMOILBIO CHIIOMEPa, MEAULIUHCKOTO
JTMHAMOMETPOM) JMHAMOMETPA; Pa3indyaTh BEC Yella v ero
Maccy, MpeaCTaBIATh pe3yIbTaThl B BUJE
Tabnuiy; paboTaTh B rpynie
Cuna tpenus. TpeHue nokos. OOBACHATH BIMSHUE CUJIbI TPEHUS B OBITY U
Tpenue B mpupoie U TEXHHUKE TEXHHUKE; IPUBOAUTH MPUMEPHI PA3ITHIHBIX
BUJIOB TPEHUS; AaHAIIU3UPOBATH, JIEJIaTh
BBIBOJIBI. MI3MEpATH CHITY TPEHHS
CKOJIbXKEHHUS; Ha3bIBATh CIIOCOOBI
31 1 YBEJIMYCHUS U YMEHBILIECHNS CUIIBI TPCHHUS;
IPUMEHSTh, 3HAaHUS O BUJIaX TPEHUS U
crocobax ero U3MEHEeHus Ha MPaKTUKE,
OOBSICHATD SIBJICHUS, IPOUCXOASIIMIE U3-32
HAJIMYHS CUITBI TPEHUSI aHAIM3HPOBATH MX
U JIe1aTh BBIBOJIbI
Pemenue 3amad mo teme [TpuMeHSTh HaBBIKM YCTHOTO CYETa, 3HAHUS
«B3aumogeiictBue Ten» U3 Kypca MaTeMaTUKU, OUOJIOTUH: TTPH
32 1 pELIeHNH Ka4eCTBEHHBIX U KOJMYECTBEHHBIX
3ajja4. AHAIM3UPOBATh PE3YJIbTATHI,
MIOJTyYCHHBIC IPU PEUICHUH 33134
JlaGopatopHas pabota Ne7 W3MepsaTh CHITy TPEHUS C TOMOILBIO
33 «V3MepeHne CHIThl TpEeHUs ¢ 1 JTMHAMOMETPA, IPEACTABIIATh PE3yIbTAThI B
MOMOIIBIO TMHAMOMETPa» Buje Tabauiy;, paboTaTh B rpymnie
KonTponbnas padorta Ne3 o IIpuMeHATH MOTyYEHHBIE 3HAHUS [IPU
34 Teme «B3aumoneiictue ten» 1 peneHnH (pU3NYECKHX 3a/1a4,
MCCIIEIOBATEIILCKOM DKCIIEPUMEHTE U Ha
IPAaKTUKE
/laBJjieHMe TBEPABIX TeJl, 20
ra3oB, JKHIKOCTel
Hasnenne. CriocoObI OnpenensTs JaBlieHHe TBEP/BIX TeJ; 3HATh
YBEIMYCHUS M YMEHBIICHUS eIMHUIIBI H3MepeHwst naBieHus. [IpuBoauTh
35 JTaBJICHUS 1 IPUMEPBI U3 MPAKTHKH MO YBETUUYECHUIO

IIonrajan Ommopel Ajid YMCHBIICHU A
JaBJICHUS, BBITIOJIHATH I/ICCHCI[OBaTCJIBCKI/Iﬁ
OKCIICPUMCHT IO USMCHCHUIO JTaBJICHH,
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AHAJIM3UPOBATH €T0 U ACJIATh BHIBO/IbI

36

Ilepenaua naBieHus
JKUIKOCTSIMHU U ra3aMH. 3aKOH
ITackansa

OOBSACHATH MPUYHHY NIEpPEJayuu JaBICHUS
YKUIKOCTBIO UJIU Ta30M BO BCE CTOPOHBI
OIMHAKOBO; aHAJIM3UPOBATH OIIBIT I10
nepeaayde JaBiaeHus KUIKOCTBIO U
OOBSICHATD €Tr0 Pe3yJIbTATHI

37

I[aBJ'IeHI/Ie B 1ra3c¢ u XKNJAKOCTH.
Pacuér maBimeHus KHUIKOCTH Ha
JHO U CTCHKHU COCYyJa

BeiBoauTh hopMyny aiisi pacdera IaBICHUS
JKUJKOCTH HA JIHO ¥ CTEHKH COCY/a;
paboTtath ¢ TeKCTOM Maparpada yuyeOHuKa,
COCTABIISITh TUIAH MTPOBEJICHUE OTBITOB

38

Coo0mmarommecs: Cocyabl

[TpuBOAUTE MPUMEPHI COOOIIAIOIINXCS
COCYJIOB B OBITY; IPOBOJIUTH
UCCIIEI0BATEIbCKUN SKCIIEPUMEHT C
COOOLIAOIIUMUCS COCY/AaMHU,
aHAIM3UPOBATh PE3yJbTATHI, JeNaTh
BBIBObI

39

Pemrenwne 3aga4d no teme
«/laBneHue XUAKOCTEN, Ta30B U
TBEPJBIX TEID)

[IpuMeHsATh HaBBIKK YCTHOTO CUETa, 3HAHUS
M3 KypCa MaTCMaTHKH, OHOJIOTHH: npu
pELICHUH Ka4YECTBEHHBIX U KOJTMYECTBEHHBIX
3aj1a4. AHaNU3UPOBATh PE3YJbTATHI,
NOJTYYCHHBIC IPU PEIICHUH 3a/1a4

40

Bec Bozmyxa. AtmocdepHoe
JIaBJICHUE

Beraucnate Maccy Bo3yxa; CpaBHUBATh
aTMoc(epHOe /1aBJICHUE Ha pa3IMYHbIX
BBICOTaX OT MOBEPXHOCTH 3eMIIN; OOBACHATH
BJIMSIHME aTMOC(EPHOI0 AaBJICHUS Ha
YKUBBIE OPTaHU3MBI; IPOBOJHUTH OTIBITHI TTO
0oOHapyKeHHI0 aTMOC(EPHOro 1aBJIeHuU,
M3MEHEHHIO aTMOC(HEPHOTO JaBIICHUS C
BBICOTOH, aHAJIM3UPOBATh UX PE3YJbTAThl U
JieNaTh BHIBOJIBL. [[puMeHsTh 3HaHUS, U3
Kypca reorpauu: npu 00bsICHEHUN
3aBHCUMOCTH JIABJIICHUS OT BBICOTHI HA/I
YPOBHEM MOpsI, MAaTEMAaTUKHU JJIs pacueTa
JTABJICHUS

41

W3mepenune atMochepHOro
nasienus. OneiT Toppuuenu.
bapomerp-anepoun

Beruucnate atMmocdepHoe aBieHue;
00BSACHATH U3MEPEHHE aTMOC(EPHOTO
JTaBJIEHUS ¢ MOMOILbI0 TpyOku Toppuueny;
Ha6J'IIOJIaTI) OIIBITHI MO U3MCPECHUTO
aTMOC(EepHOI0 AAaBJICHUS U JI€NaTh BBIBObI

42

ATMOc]epHOe 1aBJIeHHE Ha
pa3HbIX BBICOTaX. MaHOMETpHI

N3mepsTs aTMocdepHOe TaBieHne ¢
MOMOIIbI0 OGapoMeTpa-aHepou1a; OOBSICHITh
HU3MEHEHHE aTMOC(EPHOTO JAaBJICHHSI 110
Mepe YBEIMUYEHUS BBICOTHI HA/l YPOBHEM
MOps; OPpUMECHATDb 3HAHHA U3 KypcCa
reorpaduu, ouonorun. 3mepsTh naBneHue
C TIOMOIIHI0 MAHOMETPA; Pa3IndaTh
MaHOMETPBI IO LEJISIM HCIIOIh30BaHMUS;
OTIPENIeNATh AaBICHHUE C TIOMOIIIBIO
MaHOMeTpa

43

I'mppaBnuyeckuit mpecc.
ITopiiHEeBOM KUIKOCTHBIN HACOC

[TpuBOANTE MPUMEPHI U3 TPAKTUKU
MIPUMEHEHHUs TOPUTHEBOTO HAcoca U
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THPABINIECKOTO Tpecca; paboTaTh ¢
TEKCTOM Naparpada yueOHHKa

44

Pemenne 3amad o reme
«ATMOCc(hepHOe TaBICHUE

[IpuMeHATh HaBBIKK YCTHOTO CUETA, 3HAHUS
M3 KypCa MaTCMaTUKH, OHOJIOTHH: npu
pELICHUH Ka4eCTBEHHBIX U KOJTMYECTBEHHBIX
3aj1a4. AHANIU3UPOBATh PE3YNbTATHI,
HOJTYYCHHbIC IPU PEIICHUH 3a/1a4

45

Konrponsnas padora Ne4 o
Teme «JlaBneHue KUIKOCTEH,
ra3oB U TBEPIBIX TEI»

IIpuMeHATH OTy4YEHHBIE 3HAHUS [IPU
peleHny (pU3NYECKUX 3a/1ad,
HCCIIE0BATEIBCKOM SKCIIEPUMEHTE U Ha
IIPaKTHUKE

46

JlelicTBUE KUJIKOCTHU U ra3a HA
MOTPYKEHHOE B HUX TEJIO.

Jloka3piBaTh, OCHOBBIBAsICh HA 3aKOHE
ITackans, cylecTBOBaHUE BBITAIKUBAIOIIEH
CUJIBL, JEUCTBYIOLIEH Ha TEJIO; IPUBOAUTH
IIPUMEPHI U3 KU3HHU, IOATBEPKAAIOLINE
CYyILLIECTBOBAHUE BBITAIIKUBAIOILECH CHJIBI;
IIPUMEHATH 3HAHUS O IPUYMHAX
BO3HMKHOBEHHSI BBITAJIKMBAIOILEH CUJIbI HA
IIPAKTUKE

47

ApxumenoBa cuia

BoiBonuTh (hopMyity iis onpeneneHus
BBITAJIKMBAIOIICH CUJIBI; PACCUYUTHIBATH CHITY
Apxumena; yka3plBaTh IPUUYHUHBI, OT
KOTOPBIX 3aBUCUT CHJIa ApXUMea;
paboTtath ¢ TeKCTOM, 0000IIaTh U JIeJaTh
BBIBO/IbI, aHAIM3UPOBATH OIBITHI C BEIEPKOM
Apxumena.

48

Jlaboparopnas pabota Ne§
«Onpenenenue
BBITAJIKUBAIOIIECH CHUIIBI,
JICUCTBYIOLLIEH HA IOTPYKEHHOE
B KUJKOCTb TEJIO»

OnbITHBIM ITyTeM OOHApYyKUBATh
BBITAJIKUBAIOIIEE JEMCTBUE KUAKOCTU Ha
IIOTPYKEHHOE B HEE TEJI0; ONPEIEIIATh
BBITAJIKMBAIOIIYIO CHILY; pabOTaTh B IpyIiIe

49

[InaBanue Ten. [1naBanue cygoB

OOBACHATH IPUYUHBI TIJITABAHUS TEIT;
MPUBOAUTH MPUMEPHI MJIABAHUS PA3TUUYHBIX
TEJ ¥ )KUBBIX OPTraHU3MOB; KOHCTPYHUPOBATh
npuOop U1 IEMOHCTPAIUU
THUAPOCTATUYECKOTO SIBJICHUS; IPUMEHSThH
3HaHUA U3 Kypca Ouonoruu, reorpadum,
MIPUPOIOBEACHUS TIPH OOBSICHEHUU
IUIaBaHMS TN

50

JlabopaTtopHnast pabota Ne9
«BbIsICHEHME YCIOBUH IUIABAHUS
TeJla B JKUAKOCTHY

Ha onbITe BBIICHUTB YCIIOBHS, IPU KOTOPBIX
TEJIO IJIABAET, BCILILIBAET, TOHET B
KHUJIKOCTH; pabOTaTh B rpymnIne

51

Bo3nyxormiaBanue

IIpuBOAUTE IPUMEPHI U3 KU3HU IUIABAHUS U
BO3/1YXOIUIaBaHUs; OOBSACHIATH U3MEHEHHE
OCaJIKU CyJIHa; IPUMEHSTh Ha MPAKTUKE
3HAHUA YCIOBUH IIJIaBaHUs CYOB U
BO3/1yXOIJIABAHHUS

52

Permrenue 3agad mo reme
«[ImaBanue Ten.
BosayxomnnaBanue»

IIpyMeHsITh HaBBIKM YCTHOT'O CUETA, 3HAHUS
M3 KypCa MaTEMaTHKH, OHOJIOTHH: npu
pELIEHNN Ka4YECTBEHHBIX U KOJIMUECTBEHHBIX
3a1a4. AHaNM3UPOBATh PE3YJIbTATHI,

20




MOJIy4YEHHBIE MTPU PEIICHUH 3a]a4

53

Pemrenue 3agad mo reme
«[ImaBanue Ten.
BosznyxoruiaBanue»

IIpuMeHATHh HABBIKK YCTHOI'O CYETA, 3HAHUS
U3 Kypca MaTeMaTUKH, OMOJIOTUH: IIPU
pELICHUU Ka4YEeCTBEHHBIX U KOJIMYECTBEHHBIX
3a1a4. AHaJIM3UPOBATh PE3YNbTATHI,
ITOJIYYEHHBIE IIPU PEILICHUH 3a1a4

54

Kontponbnas pabora Ne5 mo
teme «ILimaBanue tei.
BosnyxomnnaBanue»

[TprMeHSITh MMOJTy4eHHbIC 3HAHHS TPU
penieHny GU3HYECKUX 3a/1a4,
HCCIICIOBATEIILCKOM IKCIICPUMEHTE U Ha
MIPAKTUKE

PaGora u MomHOCTH. JHEprus

14

55

Mexannueckas pabota

BbIuucnaTe MEXaHMYECKYIO padoTy;
OTIPEeIIATh YCIOBHSL, HEOOXOAUMBIE TS
COBEPILIECHUS] MEXaHUYECKOH pabOThI

56

MomHocTb

BbI4HCcIsaT MOIHOCTD IO U3BECTHOU
paboTe; IpUBOANUTH MPUMEPHI €TUHUIL
MOIIIHOCTH Pa3JIMYHBIX TEXHUYECKUX
pruOOpPOB U MEXAHU3MOB; aHAIU3UPOBATH
MOIIHOCTH pa3IMYHbIX IPUOOPOB;
BBIPAKATh MOIHOCTh B PA3JIM4YHBIX
€AVHULAX; IPOBOAUTH CAMOCTOSATEIBLHO
HCCIIE0BAHUS MOIHOCTH TEXHUYECKUX
YCTPOMCTB, J€J1aTh BbIBOIbI

57

IIpocteie MexaHu3MBI. Ppryar.
PaBHOBecue cui Ha pplyare.

[IpuMeHsITH yCIIOBUSI PaBHOBECHS pbluara B
IIPAKTUYECKUX LEJAX: TOJHATUHU U
NEPEMELICHUH I'PY3a; OIPEAENIATH IIE40
CHWJIBI; pelaTh rpauiyeckue 3ajauu

58

Mowment cunbl. Peryaru B
IPUPOJIE, TEXHUKE, OBITY

[TpuBOAUTE PUMEPHI, WILTIOCTPUPYIOLIHE
KaK MOMEHT CHJIbI XapaKTepPU3yeT ICHCTBHE
CHJIBI, 3aBUCSIIIEE U OT MOJIYJISI CUJIBI, U OT
ee ruieya; paboTaThk ¢ TEKCTOM Maparpada
yueOHMKa, 0000111aTh U JieJaTh BEIBOBI 00
YCIIOBHH PABHOBECHS TEIl

59

JlaGopatopHas pabota Nel0
«BpIsicHEHHE yCIIOBHS
paBHOBECHS pblyara

[TpoBepuTH ONBITHBIM MYTEM, IPU KAaKOM
COOTHOICHHUHU CUJI U UX IJICY pbIyar
HaXOJIUTCS B PABHOBECHM; TPOBEPATH Ha
OIBITE MMPaBUJIO MOMCHTOB; ITPUMCHSATH
NPAaKTUYECKHE 3HAHUS NP BBISICHEHUU
YCIIOBHIA PAaBHOBECHS phlYara, 3HaHUs U3
Kypca OMOJIOTHH, MaTEMaTHKH, TEXHOJIOTUH,
paboTaTh B rpynne

60

[TpumeHeHue 3akoHa
paBHOBECHS pbluara K OJIOKY.
«30J10TO€ IPABUIIO» MEXAHUKU

[TpuBOANUTE MpUMEPHI TPUMEHEHHUS
HETIOZBIKHOTO M TIOJBIKHOTO OJIOKOB Ha
NPaKTHKE; CPAaBHUBATH JICHiCTBHE
TIOJIBMYKHOTO U HETIOABIYKHOTO OJIOKOB;
paboTaTh ¢ TeKCTOM Haparpada yueOHHKa,
aHAJM3UPOBATH OIBITHI C MTOJIBUKHBIM U
HEMOBIKHBIM OJIOKAMHU U JIENIaTh BHIBOJIBI

61

KIIJI. JlTabopaTopHas pabota
Nell «Onpenenenne KIIJ{ npu
HOIBEME TeJIa 110 HAKJIOHHOMI

ONBITHBIM MyTEM YCTAHOBUTD, YTO ITOJIC3HAA
pa60Ta, BBIIIOJIHECHHAA C IOMOIIIBIO
MMpOCTOro MCXaHnu3Ma, MCHBIIIC HOHHOI\/'I;
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IIJIOCKOCTH»

ananusupoBath KII/] paznuunbx
MEXaHH3MOB; pabOTaTh B TPYIIIE

LlenTp TsKECTH

HaxoauTpb HEHTpP TSHKECTH IUIOCKOTO Tela;
paboTaTh C TEKCTOM; aHATTU3UPOBATH

62 1 pe3ybTaThl OIBITOB 110 HAXOXKICHUIO
LEHTpa TSHKECTH MIOCKOTO Teja U 1e7IaTh
BBIBO/IBI
Oueprus. Kunetnueckas u [TpuBOIUTE IPUMEPHI TEII, 00T TAIOIITIX
63 MOTEHILIUaIbHAas SHEPTUs 1 MOTEHLIUATbHON, KWHETHUECKOM SHEPTHeii;
paboTaTh ¢ TeKCTOM naparpada yueOHUuKa
[IpeBparenre ogHOTO BUA [TpuBOIUTH MpUMEPHI IPEBPAIICHUS
MEXaHUYECKON IHEPTUU B SHEPTUU U3 OJTHOTO BUJA B APYTOH, Tel,
64 npyroi. Pemenue 3a1a4 mo reme 1 00J1a1aI0MIKUX OJTHOBPEMEHHO U
«PaboTa, MOIIIHOCTbH, YHEPTHUS» KUHETUYECKON U TOTEHIHAIIBHON YHEPTUEN;
paboTaTh C TEKCTOM
Konrtponsnas padora Ne6 mo IIpuMeHATH OTyYEHHBIE 3HAHUS [IPU
65 Tteme «PaboTta, MOILTHOCTb, 1 penieHnu GU3MYECKUX 3a/1a4,
SHEPTUS» HCCJIEI0BATEICKOM SKCIIEPUMEHTE U Ha
MIPAKTUKE
[ToaroroBka Kk MpOMEKYTOUHOM [IprMeHsATh HABBIKK YCTHOT'O CYETA, 3HAHUSA
aTTecTaluu U3 Kypca MaTeMaTHKU, OUOJIOTHH: TIPU
66 1 pELICHNH Ka4eCTBEHHBIX U KOJMYECTBEHHBIX
3aja4. AHAIU3UPOBATH PE3YIbTATHI,
MOJIYYCHHBIC MPU PEIICHUH 3a7a4
[TpomMexyTouHas aTTecTalus [TpuMeHsTh MoTy4YeHHbIE 3HAHUSI IPU
67 1 pemieHnn GU3NYECKUX 3a/ad,
HCCIIEIOBATENILCKOM DKCIIEPUMEHTE U Ha
MIPaKTUKE
68 HTorosoe noBTOpEeHME 1 O6O6HIaTI>VI/I CUCTEMAaTU3UPOBATH
W3YYEHHBII MaTepual
HTroro: 68
8 kiace
Ne i/t | HammenoBanue pasnenoB u teMm | Koiu-Bo OcHOBHBIE BUIBI YI€OHOUN ACATEIHHOCTH
4acoB 00y4armuxcs
TenJioBble siBJIEHUSA 23
Bxoanas auarnoctudeckas [TpuMeHsITh MOTy4YeHHbIE 3HAHUSI IPU
1 pabora 1 pemieHnn GU3NYECKUX 3a/ad,
MCCIIE0BATENbCKOM SKCIIEPUMEHTE U Ha
MIPaKTUKE
TennoBoe nBUKEHUE. OOBSACHATDH TEIUIOBBIC SIBJICHUS,
Temneparypa. BHyTpeHH:s XapaKTepU30BaTh TEIJIOBOE SABJICHUE,
sHeprusi. CrocoObl N3MEHEHUS aHAIM3UPOBATh 3aBUCUMOCTh TEMIIEPATYPbI
BHYTPEHHEH dHEpruun TeJa OT CKOPOCTH JIBMXKCHUS €TI0 MOJIEKYJI.
Habmoate 1 iccnenoBaTh IpeBpalieHue
2 1 SHEPTUH TeJla B MEXaHUYECKUX TPOIeccax.

ITpuBOIMTE MpUMEpPHI IPEBPAILECHUS
SHEPTUH NP MOIbEME TeNa, €ro NaJeHUH.
[laBaTh omnpenenacHre BHYTPEHHENW YHEPTUU
Tena KaK CyMMbI KHHETHYECKOM 3HEepruu
JIBUKEHMS €0 YaCTHIl U OTEHINAIbHON
SHEPrUM UX B3aUMOJCHUCTBHUS.
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OOBICHATH U3MEHEHUE BHYTPEHHEH
SHEPrUM Tela, KOTAa HaJl HUM COBEPIIAIOT
paboTy WM, TEJIO0 COBEpIIAET padoTy.
[TepeuucnsaTh criocoObl U3MEHEHUS
BHYTpeHHEH 3Heprun. [IpuBoanuTh mpuMepsl
W3MEHEHUS BHYTPEHHEH SHEPTUu Tena
IyTEM COBEpPIICHUS PAOOTHI U
teruionepenayn. [I[poBoAUTH ONBITHI 11O
V3MCHCHHIO BHYTPCHHEH YHEPTUU

Buae! renionepenaun.
TennonpoBoAHOCTH

OOBSCHATH TEIUIOBBIE SIBIICHUS HA OCHOBE
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
IIpuBOAUTE IPUMEPHI TEILIONIEPENAYH
IIyTE€M TEIUIONPOBOAHOCTH. [IpoBOIUTH
HCCIIEN0BATEIBbCKUI IKCIIEPUMEHT 110
TEIJIOIPOBOJHOCTH Pa3JINYHBIX BEILECTB U
JIe1aTh BBIBOJIbI

Kousekuus. U3nyuenue

[TpuBOIUTE MpUMEpHI TETUIONEpEIaAuU
MyTeM KOHBEKIIHMH U U3TYICHHS.
AHaIM3MpoBaTh, Kak Ha MPAKTHKE
VUUTBHIBAIOTCS PA3JIMYHBIC BUIBI
teruionepenadr. CpaBHUBATH BUJIBI
TEIUIoNEepe1aun

KomnuectBo Temnorel. EquHUIE
KOJINYECTBA TEIUIOTHI

Haxonuts cBsi3b MEXy €IMHUIIAMU, B
KOTOPBIX BBIPAXKAIOT KOJIMYECTBO TETUIOTHI
JIx, kI, kan, kkain. CaMOoCTOATENbLHO
paboTaTh C TEKCTOM y4eOHUKA

VY nenbHas TENJI0EMKOCTh

OOBACHATH (PU3HUECKUN CMBICH YAECIbHOMN
TEIJIOEMKOCTH BEIIECTB. AHATU3UPOBATH
Ta0nM4HbIC JaHHBIC. [[pUBOIUTH IPUMEDHI,
MIPUMEHEHUS Ha MPAKTUKE 3HAHHUM O
pPa3IMYHON TEINIOEMKOCTH BELIECTB

Pacuer xonngecTBa TEIIOTHI,
HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa WK BBIJICISIEMOTO UM TIPH
OXJIAXKICHUU

PaccunThIBaTh KOJIUIECTBO TCIIJIOTHI,
HCO6XOI[I/IM06 AJI1 Harp€BaHus Tejia NI
BBIACIIEIEMOC UM IIPH OXJIAXKACHHUN

DHeprus ToMBa. Y 1eiabHas
TEIJIOTa CTOPAHUS

OOBACHATH (PU3HUECKUN CMBICH YAEIbHON
TEIUIOTHI CropaHus TOIUIMBA U
paccuuThIBaTh ee. [IpuBoauTH NpuMepbl
HKOJIOTMYECKH YMCTOT0 TOIIIMBA

3aKOH COXpaHEeHHUs U
IpeBpalleHNs SHEPTHH B
MEXaHUYCCKUX U TCIIJIOBBIX
npolueccax

[TpuBOIUTE MpUMEpPHI IPEBPAIICHUS
MEXAHUYECKOHN SHEPTUU BO BHYTPEHHIOI,
Nepexo/ia YHEPrUU OT OJJHOTO TeNa K
apyromy. @opMyInpoBaTh 3aKOH
COXpaHEHMsI MEXaHMYECKON SHEPTHH U
IIPUBOJUTH IPUMEPHI U3 )KU3HH,
MOJITBEP K IAIOLIUE ITOT 3aKOH.
CuctemMaTu3upoBaTh U 0000IATh 3HAHUS
3aKOHA COXPaHEHHU U MpeBpalleHUs
SHEPrUM HA TEIUIOBBIE IPOLIECCHI

10

JlaGopatopHas pabota Ne 1
«CpaBHEHHE KOJIMYECTB

Pa3pa6aTLIBaTL I1JTaH BBITNIOJTHCHUA pa60TBI.
OHpC}IGJ’IﬂTB M CPAaBHUBATH KOJIMYCCTBO
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TEIUIOTHI ITPY CMEIIUBAaHUU
BOJIbl PA3HOU TEMIIEpaTypPhI»

TEIJIOTHI, OTAAHHOE TOpsYEH BOJIOW U
MOJIY4€HHOE XOJIOTHOM MPH TETI00OMEHE.
OOBACHATD MONYYCHHBIC PE3YIbTATHI,
MPEJICTABISITh UX B TAOIMUHOM opme,
aHAITM3UPOBATh MPUYHUHBI TOTPEITHOCTEH

11

JlabopaTtopHnas pabota Ne 2
«3mepenue yaenbHOU
TEIJIOEMKOCTH TBEPJOTO TENay.

Pa3pabareiBaTh TUIaH BBITIOTHEHUS PaOOTHI.
Onpenensars SKCIePUMEHTAIBLHO YAETbHYIO
TEIMJIOEMKOCTh BEIIECTBA U CPABHHUBATH €€ C
TaObIMyHBIM 3HaYeHUEM. OOBSICHATh
MOJTy4YEHHBIC PE3YJIbTAThI, TPEICTABIATH UX
B Ta0M4HON (hopMe, aHATTU3UPOBATH
IIPUYMHBI IOIPEIIHOCTEN

12

Kontponbnas padora Nel mo
teMe «TeruioBbie SIBICHUS

[TpyMEHSTh MMOJTy4YeHHbIC 3HAHHSI TPH
penieHny GU3HUYECKUX 3a/1a4,
HCCIICIOBATEIILCKOM IKCIICPUMEHTE U Ha
MIPAKTUKE

13

ArperaTtHbple COCTOSTHHS
BelecTBa. [ lnaBnenue u
OTBEP/ICBAaHUE

[IpuBOAUTE IPUMEPHI arperaTHbIX
cocrosHui BemecTBa. OTIM4aTh
arperaTHbIC COCTOSIHUS BEIIECTBA U
0OBSICHATH OCOOEHHOCTH MOJIEKYJISIPHOTO
CTPOCHHMSI Ta30B, KUJKOCTEH U TBEPBIX TEI.
Hcnonb30BaTh MEXKIPEAMETHBIE CBSI3U
(UBUKH U XUMUH TSI OOBSICHEHUS
arperaTHoOro COCTOSIHHSI BEIIECTBA.
OTnu4YaTh MPOIECCHI MJIABJICHUS Teja OT
KPUCTAJTU3AIUU ¥ IPUBOJIUTH IPUMEPHI
ATUX MPOIECCOB

14

I'paduk nnasnenus u
OTBEp/IEBAHUS
KPUCTAJIIMYECKUX TeJl.

VY nenpHas TEIOTAa IJIABICHUS

[IpoBOAUTH HCCIENOBATENBCKUI
SKCIIEPUMEHT 110 U3YUEHUIO YAEJIbHOU
TEIUIOTHI IJIaBJICHHUS, JeJIaTh OTYET U
OOBSCHATH PE3yIbTATHI SKCIIEPUMEHTA.
AHanMM3UpOBaTh TAOIMYHbBIC JaHHBIC
TEeMIIEePaTyphl MIIABIEHUS, TpaduK
IUIaBJIEHUS U OTBepAeBaHMs. PaccunTsiBaTh
KOJIMYECTBO TEIIOTHI, BBIACIIUBILIEECS ITPU
kpuctan3anuu. OObSCHATH MPOIECCHI
IIJIABJICHUSI U OTBEP/ICBAHUS TEJIa HA OCHOBE
MOJIEKYJISIPHO-KUHETHUECKUX
IIPEJCTAaBICHUI

15

Pemenue 3agad nmo reme
«Harpesanue ten. [lnasnenue u
KPHUCTAJUTM3ALIHS»

Omnpenensars 1o Gopmyse KOJIu4ecTBO
TEIUIOTHI, BBIICTISIONIEeCs MPH TUIaBICHUH U
KpucTaymm3anuu teina. [lomydars
HeoOXOIMMEBIE JaHHBIE U3 TaOJIHNII.
[TpuMeHSITh TeOpeTHISCKUE 3HAHUS TIPH
pelIeHnu 3a1a9

16

Ucnapenue. HacbllieHHBIN 1
HEHACBIIICHHBIN Nap.
Konnencamusg. Ilornomenne
SHEPTUHU MPU UCTIAPEHUH
KUAKOCTHU U BBIACJICHUUN €€ HpI/I
KOH/JIEHCAllUHU Tapa

OOBACHATH MOHMKEHUE TEMIIEPaTyPhl
JKUJKOCTHU IIpU ucniapeHud. IIpuBoauts
IIPUMEPBI SABJIICHUN NPUPOJIBI, KOTOPBIE
OOBSCHAIOTCS KOHJIEHCAllUeH mapa.
BBINOIHATE UCCIIEN0BATEIBCKOE 3aJAHHAE 10
U3Y4YEHUIO UCIIAPEHUs U KOHJICHCALIUH,
AHAJIM3MPOBATh €r0 PE3YJIBTATHI U JAEJIATh
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BBIBObI

Kunenue VY nenbHas temiora
napooOpa3oBaHus U
KOH/JICHCAllUU

Pabotats ¢ Tabnuneit 6 yueOHHKa.
[TpuBOAUTE IPUMEPHI, UCTIOIH30BAHUS
SHEPTUH, BBIACTAEMON PH KOHICHCAIH
BOJISTHOTO Tapa. PaccunThIBaTh KONMNYECTBO
TEIUIOTHI, HEOOXOAUMOE ISl TIPEBPALICHUS B

17 1 .
nap *UAKOCTHU JTF000H Macchl.
CaMOCTOATENBHO IPOBOANUTD IKCIIEPUMEHT
M0 U3YYCHUIO KUTICHUS BOJIbI,
aHAJIM3UPOBATh €0 PE3YJIbTATHL, AEIATh
BBIBO/IBI
Pemenue 3agau Ha pacuer Haxonuth B Tabnuile He0OX0UMbIC
yETbHOM TEIIOTHI JaHHble. PaccunThIBaTh KOJTUYECTBO
napooOpa3zoBaHus, KOJUYECTBA TEIJIOTHI, TOJIY4EHHOE (OTIaHHOE) TEJIOM,
18 TEIJIOTHI, OTIAHHOTO 1 YACIBHYIO TEILIOTY Mapoo0pa3oBaHUs
(TMOIy4eHHOr0) TEJIOM IIPU
KOHJICHCALIUU
(mapoobpazoBaHum).
Bnaxnocts Bo3ayxa. CriocoOsl [TpuBOIUTE MpUMEPHI BAUSHUS BIAKHOCTU
oIpezesieHus BIa)KHOCTH BO3/lyXa B OBITY U JI€ATEIbHOCTU YEJIOBEKA.
19 Bo3ayxa. Jlaboparopnas pabota 1 Omnpenensats BIaXHOCTh Bo3Ayxa. Paborats
Ne3 «M3mepenne BIaxxHOCTH B TpyMIIe
BO3TyXa»
Pabora raza u napa npu OOBSACHATH MPUHIUN PabOTHI U YCTPOHCTBO
20 pacupeHud. /[Burarens 1 ABC, npumenenue JIBC Ha npakTuke
BHYTPEHHETO CTOpaHus
[TapoBas Typ6una. KI1J] Paccka3zbiBath 0 MpUMEHEHUH apOBOM
TEIUIOBOT'O IBUTaTEIs TypOUHBI B TeXHUKE. OOBSICHSITH
21 1 YCTPOMCTBO U MPUHLIHUIT pabOTHI HapOBOM
Typ6unsl. CpaBHuBath KII1Jl paznuunbIx
MAaIIH U MEXaHU3MOB
Pemenne 3anau no reme «KII/I IIpuMeHATh HaBBIKM YCTHOI'O CYETA, 3HAHUS
TEIUIOBOTO JIBUTATEINSD) U3 Kypca MaTeMaTHKU, OMOJIOTHH: TIPH
22 1 pEIIeHNN KaYeCTBEHHBIX U KOJIMUECTBEHHBIX
3aa4. AHAIM3UPOBATH PE3YIbTATHI,
MIOJIyYE€HHBIE ITPU PEIICHUH 3a]a4
KonTponbnas padorta Ne 2 o [TpuMeHsITh MOoTy4YeHHbIE 3HAHUSI IPU
23 TeMe «ATrperaTHble COCTOSIHUS 1 pemieHnn GU3NYECKUX 3a/a4,
BELIECTBA» HCCJIE0BATEIBCKOM SKCIIEPUMEHTE U Ha
MIPAKTUKE
DileKTpHYecKHe siBJeHUs! 27
DneKkTpu3zanus Tel npu OOBACHATH B3aMMOJICHCTBUE 3apSKEHHBIX
24 CONPUKOCHOBEHHH. 1 TEJ U CYLECTBOBaHME BYX POJIOB 3apsijia
BzaumopencTBue 3apssKeHHBIX
TeN
DNEKTPOCKOI. DNEKTPUUECKOE OOHapyKuBaTh HAXJIEKTPU30BAHHBIC TEIA,
nosne anekTpuyeckoe nosie. [lonp3oBaTees
o5 1 ANEKTpOocKonoM. Onpenenars n3MEHEHHe

CHUJIBL, IEUCTBYIOLIEH Ha 3apsyKEHHOE TEJO
IpU yJaleHUH U TPUOIMKEHUH €To K
3apsSHKEHHOMY TeTy
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JenuMocCTh 3JIEKTPUYECKOrO
3apsifa. DQnekTpoH. CTpoeHue
aToma

OO0BscHaTh onbiT Modhhe —Muunkena.
Jloka3bIBaTh CyIIECTBOBAHUE YACTHII,
MMEIOIIUX HAUMEHBIIUNA SJIEKTPUICCKUI

26 1 3apsin. OOBACHATH 00pa3oBaHue
HOJIOKUTEIBHBIX U OTPULATEIbHBIX HOHOB.
[TpuMeHSTh MEXIPEAMETHBIE CBA3U XUMUU
U QU3UKY JUIs1 OOBSICHEHUs] CTPOEHUS aToMa
OOBbsICHEHHE IEKTPUIECKUX OOBSACHATD NEKTPU3ALMIO TEJ IPU
SBJICHUI COIIPUKOCHOBEHUU. Y CTaHABJIMBATh
3aBHCHMOCTb 3apsijia IIpU NEPEXOE €ro C
27 1 Ha’JICKTPU30BAHHOTO TeJa Ha HE
HARJIEKTPU30BAaHHOE ITPU COIPUKOCHOBEHUHU.
®opMynupoBaTh 3aKOH COXPaHEHUs
AJIEKTPUYECKOTO 3apsa
[TpoBOIHMKY, ITOTYTIPOBOJAHUKH Ha ocHoBe 3HaHMIi CTpOEHUS aTOMa
Y HEMPOBOJHUKHU AJIEKTPUYECTBA OOBSICHATD CYIIECTBOBAHUE TIPOBOJHUKOB,
HOJIYIIPOBOJIHUKOB U JU3JIEKTPUKOB.
28 1 [TpuBOIUTH IpUMEPHI IPUMEHEHUS
IPOBOJIHUKOB, NOJIYIPOBOIHUKOB U
JUDJIEKTPUKOB B TEXHUKE, IPAKTUYECKOTIO
IPUMEHEHHsI OJYIPOBOIHUKOBOIO AH0/1a
DNEKTPUUECKUN TOK. OOBSCHATH YCTPOHCTBO CYyXOTO
29 VICTOYHUKH 3JIEKTPUUYECKOTO 1 rajJbBaHMUYECKOro 3ieMeHTa. [IpuBouTh
TOKa [IPUMEPBI HCTOUHUKOB JIEKTPUYECKOTO
TOKa, OOBSICHITh UX Ha3HAUEHUE
DJneKTpuyuecKas Lelb U ee Cobupath 3nexkTprueckyo 1nenb. OObACHATh
COCTaBHbIC YaCTU 0COOEHHOCTH 3JIEKTPUYECKOT0 TOKA B
30 1 MeTaljiax, Ha3Ha4YeHHe HCTOYHUKA TOKA B
AJIEKTPUYECKOM Lenu. Pasnnuars
3aMKHYTYIO U Pa30MKHYTYIO JIEKTPUUYECKUE
nenu. PaboTatk ¢ TeKCTOM yyeOHUKa
DNEeKTPUYECKUN TOK B [TpuBOIUTE NpUMEPBI XMMUYECKOTO U
Metaiax. Jlelcrus TEIUIOBOTO AEUCTBUS IIEKTPUUECKOTO TOKA
31 AIIEKTPUYECKOTO TOKA. 1 Y UX HUCIOJIb30BaHUS B TEXHUKE.
Hanpasnenue 31eKTpu4ecKkoro IToxa3pIBaTh MarHUTHOE JEMCTBUE TOKA
TOKa
Cuna toka. EnuHUIB! CUIIBI Omnpenenars HallpaBJIEHUE CHIIBI TOKA.
32 Toka. AMniepmertp. M3mepenue 1 PaccuuThiBaTh IO pOopMyIie CUITYy TOKA,
CHJIBI TOKA. BbIpa)XaTh B Pa3IMYHBIX €AMHULIAX CHITY
TOKa
JlaGopatopHas pabota Ne 4 Bxurouats amnepMerp B nenbs. Onpenensrs
«CO0opKa 3JIeKTpUIECKON LIeNH U CUJIY TOKA Ha Pa3JIMYHBIX ydacTKax LEMu.
33 WU3MEpPEHHUE CUJIBI TOKA B €€ 1 Omnpenenars LeHy JeJIEHNs aMIIepMeTpa U
Pa3IMYHBIX yYacTKax» rajibBaHoMeTpa. YepTUTh CXeMbl
AIIEKTPUYECKON LIeNN
DNEKTPUYECKOE HAMPSKEHHE. Beipaxxats Hanpspkenue B kB, MB.
34 Enuuuier HanpsoxeHust 1 AHaMM3UPOBaTh TAOIUYHBIC JaHHBIE.
PaccuuThIBaTh HampspKeHHe 1o hopmyie
BoabrmeTp. M3mepenue Onpenensith LEHY IeCHUS BOJBTMETPA,
35 HaNpsDKEeHUs. 3aBUCUMOCTD 1 MOJIKJIIOYATh €70 B LIEMb, U3MEPATh

CHJIBI TOKA OT HAIIPSIXKCHUS

HAITPsPKCHUEC. qepTI/ITB CXEMbI
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AJIEKTPUYECKON LIETTH

JlaGopatopHas padota Ne 5
«M3mepeHne HaNpspKeHUs Ha
Pa3JIMYHBIX y4acTKax
IIEKTPUIECKON TSI

Ctpoutb rpaduk 3aBUCHIMOCTH CHIIBI TOKa
oT HanpspkeHUs. OOBACHATh TPUUUHY
BO3HHUKHOBEHUS CONPOTUBIICHUS.
AHaM3UpOBaTh PE3yIbTaThl ONBITOB U

36 1
rpaduku. CoOupaTh IMEKTPUUECKYIO LETb,
II0JIb30BaThCSl aMIIEPMETPOM U
BOJIETMETpOM. Pa3pabarbiBarh man
BBINOJIHEHUs! pa0O0ThI, eJ1aTh BHIBOJIbI
DNEKTPUUECKOE COIIPOTUBIIEHHUE YcranaBnMBaTh 3aBUCUMOCTD CHJIBI TOKA B
POBOJHUKOB. EnnHUIIBI IIPOBOJIHUKE OT CONPOTUBIIEHUS ITOTO
conpoTuBiieHus. 3akoH Oma Ji1st IIPOBOJHMKA. 3anKChIBaTh 3aKoH OMa B
37 y4acTKa Ienu 1 Buzie hopmyiel. Mcrnonb3oBaTh
MEXITPEIMETHBIE CBSA3H (DPUBUKU U
MaTEeMaTHKH JUIsl pellieHHs 3a]1a4 Ha 3aKOH
Owma. AHaIM3UPOBATh TAOJIWYHBIC TAHHBIC
Pacuet conpotuBieHus YcTaHaBIMBAaTh COOTHOILIEHUE MEXTY
IPOBOAHMKA. Y IEJIbHOE COINPOTUBIIEHUEM IPOBOJIHUKA, €TI0 JJIMHOM
38 COIIPOTHUBIIEHUE 1 U TIOLIA/IBIO IOTIEPEYHOI'0 CEYECHHUS.
Onpenensrs yAeabHOE CONPOTUBIICHNE
IIPOBOJIHUKA
IIpumepsl Ha pacuer YepTUTh CXEMBI 2JIEKTPUYECKON LIEIHU C
39 COIIPOTHUBIIEHUS IPOBOJHUKA, 1 BKJIIOYEHHBIM B II€TIb PEOCTATOM.
CHJIBI TOKA Y HANPSKCHUS PaccuntbiBaTh 351€KTpHUECKOE
COIIPOTHUBIIEHUE
Peocratsl. JlabopaTopHas ITonb30BaTbCs peoCTaTOM ISl PETYJIUPOBKH
pabota Ne 6 «PerynupoBanue cuiibl Toka B 1enu. Cobupars
40 CHUJIBI TOKA PEOCTATOM» 1 ANIEKTPUYECKYIO LieTb. M3MepsaTh cuily Toka
C MOMOLUIbIO aMIIEPMETPA, HANIPSDKEHUE, C
IIOMOUIbIO BOJIbTMETPA
JlaGopatopHas pabota Ne 7 CoOupats 31eKTpUYecKyto 1enb. M3mepsaTs
a1 «M3mepeHne conpoTUBIIEHUS 1 COINPOTUBIIEHUE TIPOBOIHUKA MTPU TOMOIIU
IPOBOJIHUKA MPH TOMOIIN amIepMeTpa U BOJIbTMETPA
aMIepMerpa U BOJIbTMETpay
[TocnenoBarenbHOE COETUHEHHE PaccuuTthiBaTh cHily TOKa, Haps>KEHUE U
42 IIPOBOJTHUKOB 1 COINPOTHBIIEHUE IIPU MTOCIIEA0BATEIBHOM
COEJIMHEHUH NPOBOIHUKOB
[TapannensHoe coeMHEHNE PaccuuTsIBaTh CHITy TOKA, HANIPSDKEHUE U
43 IIPOBOJIHUKOB 1 CONPOTHUBIICHHE ITPU NAPAIIIEITBHOM
COEIMHEHUU
Pemenue 3anay no teme PaccunthiBaTh cUIly TOKa, HaNpsKEHUE,
CoeanHeHNnEe TPOBOAHUKOB. COIIPOTHUBIIEHHUE MPH MAPAIIEIIEHOM U
44 3akoH Oma. 1 MMOCJIEI0BATEILHOM COEIUHEHNH
NpOBOIHUKOB. [IpuMeHATH 3HaHUS,
MOJIy4YE€HHBIE TTPU U3YUCHUH
TEOPETUYECKOr0 MaTepuaa
Pabota u moutHOCTh PaccuutbiBaTh paboTy U MOIIHOCTH
45 IIEKTPUYECKOTO TOKA 1 AIIEKTPUUYECKOTO TOKA. BrIpaXkaTh eJMHUILY
MOIITHOCTH Yepe3 ANHUIIBI HAITPSDKEHUS 1
CHJIBI TOKA
46 Enunuiiel paboTsl 1 BripaxaTs paboty Toka B BT u.; kBT u.
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3IEKTPUUYECKOTO TOKA,
MPUMEHSIEMBIE Ha TPAKTUKE
JlaGopaTopnas pabora Ne 8
«3mepeHne MOIHOCTH U
paboThI TOKA B DJIEKTPUUECKOMN
JIamIIe)

OmnpenensTe MOITHOCTh U PA0OTY TOKA B
JamIie, UCIO0JIb3Ysl aMIIEPMETP, BOJIBTMETP,
4achl

HaneBaHHe IMPOBOIHHUKOB
SJICKTPUYCCKHUM TOKOM. 3akoH

OOBACHATH HarpeBaHUE MPOBOJHUKOB C
TOKOM C IIO3ULIMUA MOJIEKYJIIPHOIO CTPOCHMS

47 Jxoyns—Jlenna 1 BelecTsa. PaccuuTeIBaTh KOJINYECTBO
TEIUIOTHI, BBIICTISIEMOE TTPOBOIHUKOM C
TOKOM 110 3akoHy /[xoyns-JIenna
KonpneHncarop OOBSACHATD IJIs1 4ETO CIy>KaT KOHACHCATOPHI
B TexHHKe, OOBSICHATH CIIOCOOBI
YBEJIMUCHUSI U YMEHBIIICHHUSI eMKOCTH
48 1 KOHJleHcaTopa. PaccunThiBaTh
AJIEKTPOEMKOCTh KOHJICHCATOpa, padoTy,
KOTOPYIO COBEpILIAET IIEKTPUUYECKOE T10JIe
KOHJICHCATOPA, YHEPTHIO KOHJICHCATOpa
Jlamna HakanMBaHUA. Pa3znuyarh o npuHIUNY AEHCTBUS JIaMIIbL,
DNeKTpUYECKUe UCIIOJIb3YEMBIC TSI OCBEIIICHHUSI,
49 HarpeBaTelIbHbIC TPUOOPHI. 1 MIPEAOXPAHUTEIIM B COBPEMEHHBIX MPUOoOpax
Kopotkoe 3ambikanue
peIOXpaHUTENn
Konrtponsnas padora Ne 3 o IIpuMeHATH MOTyYEHHBIE 3HAHUS [IPU
50 TeMe «DIEeKTPUIECKHE 1 penieHny GU3MYECKUX 3a/1a4,
SIBIICHU S HCCJICIOBATEIILCKOM IKCIIEPUMEHTE U Ha
MIPAKTUKE
DJIEKTPOMATrHUTHBIE SIBJICHUSI 6
MarnutHoe none. MarHutHoe BBISBIATH CBSI3b MEXKTY DJIEKTPHUYECKUM
T0JIE TIPSIMOTO TOKA. TOKOM M MarHUTHBIM 1oJieM. [Toka3piBaTh
51 MarHuTtHble TUHUH 1 CBSI3b HAMPABJICHUS] MATHUTHBIX JTUHUH C
HaIPaBIIEHUEM TOKA C TIOMOIIIBIO
MarHUTHBIX CTpeNoK. [I[puBoAUTE pUMEpPHI
MarHUTHBIX SIBIICHUHN
MarauTHOe 1o KaTyIIKH C [TepeuucsaTh criocoObl yCHIICHUS
52 TOKOM. DIIEKTPOMAarHUTHI U X 1 MarHUTHOTO JICWCTBUS KATYIIKH C TOKOM.
MPUMEHEHUE [TpuBOIUTE MpUMEPHI UCTIOTB30BAHUS
AJICKTPOMArHUTOB B TEXHUKE U OBITY
[TocTosTHHBIC MAarHUTEHI. OOBSCHATH BOSHUKHOBEHNE MarHUTHBIX
MarHuTtHoe 1oJie MOCTOSHHBIX Oypb, HaMarHMYMBaHue xenes3a. [lomyyars
53 MarHuToB. MarHuTHOE T0JIe 1 KapTUHY MarHUTHOTO TOJISt Ayr000pa3Horo
3emnu MarauTa. OMUCHIBAThH OTMBITHI O
HaMarHWYUBAHUIO BEIICCTB
JlaboparopHas pabota Ne 9 Ha3zpiBaTh ciocoObl YCHIICHUSI MATHUTHOTO
«COopKa 2JIeKTpOMarHuTa u JIEHCTBUS KATYIIKNA C TOKOM; TPUBOJIUTH
UCTIBITAHUE €TO IeHCTBUS» MIPUMEPHI UCIIOJIb30BAHUS IIEKTPOMArHUTOB
54 1 B TEXHUKE U OBITY; YCTAaHABJIUBATH CXOJCTBO
MEXy KaTyIIKON ¢ TOKOM ¥ MarHUTHON
CTPEJIKOH; OOBSCHATH YCTPOUCTBO IJIEKTPO-
MarHuTa; paboTarh B rpyIime
55 JleficTBMe MarHMuTHOTO MOJISI Ha 1 OOBICHATH IPUHITUTT JCHCTBUS
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MIPOBOJHUK C TOKOM.
DNEKTPUYECKUI IBUTATENb.
JlaGopaTtopnas pa6ora NelQ
«3y4eHue 3JeKTpUIECKOro
JIBUTATENS IOCTOSTHHOTO TOKA
(Ha MOJIEIH )»

AIIEKTPOABHUTATENS i 00JIACTH €TO
[PUMEHEHUS; IEPECYUCIIATD IPEUMYIIECTBA
AIIEKTPOBHUTATENCH 110 CPABHEHUIO C
TEIUIOBBIMHU; COOMPATh IIEKTPHUECKUI
JIBUTATEIIb TIOCTOSTHHOTO TOKA (Ha MOJIEIN );
OTIPE/ICNIATh OCHOBHBIC JIETAIIN
AIIEKTPHYECKOTO JABUTATEIS TIOCTOSHHOTO
TOKa; paboTaTh B IPyIIe

56

Kontponbnas pabora Ne 4 o
TeMe «DJIEKTPOMArHUTHbBIE
SIBIICHUSD

[TprMEHSITh MMOTy9YeHHbIC 3HAHHS TPH
penieHny GU3HYECKUX 3a/1a4,
HCCIICIOBATEIILCKOM IKCIICPUMEHTE U Ha
MIPAKTUKE

CBeToBbBIC ABJICHUSA

12

57

Hctounuku csera.
Pacnpoctpanenue cBeta

@OopMyJIMPOBATH 3aKOH IPSIMOJIMHEUHOTO
pacripocTpaHeHus cBeTa. OOBACHATD
oOpa3oBanue TeHU U noayTeHH. [IpoBoauThH
UCCJIEI0BATEIbCKUN IKCIIEPUMEHT 110
MIOJIYYEHUIO TEHU U MOIYTEHH

58

BuauMoe aBukeHUE CBETUIT

Haxonuts [lonspHyto 3Be31y co3Be3aus
bonpmoir Mensenuusl. Mcnonbs3ys
HOJBMKHYIO KapTy 3BE3/IHOr0 Heba
ONPEAECIATD MOJIOKECHUE TUIAHET

59

OtpaxeHue cBeTa. 3aKoH
OTpa)KEHHUS CBETA

@opMyIHpPOBATh 3aKOH OTPAXKEHUS CBETA.
[IpoBOAUTH HCCENOBATENBCKUI
SKCIIEPUMEHT 110 U3YYEHUIO 3aBUCUMOCTHU
yIJIa OTPAKEHHUs OT yria HaJacHus

60

[Lnockoe 3epkano

[TpuMeHSTh 3aKOHBI OTPAKEHUS TIPH
MMOCTPOCHHUH U300PaKCHHSI B TNTIOCKOM
3epkasie. CTpOUTh N300paKEHNUE TOYKH B
TUIOCKOM 3€pKaJie

61

[Ipenomnenue cera. 3aK0H
MPEOMIICHUS CBETA

®opMyIupOBaTh 3aKOH MPEJIOMIICHHS CBETA.
PaboTath ¢ TeKCcTOM yueOHHKA, TIPOBOJUTH
MCCIJIEIOBATEIbCKUN AKCIIEPUMEHT 10
IIPEJIOMJICHUIO CBETA MPHU NEPEXOJIE JIyda U3
BO3/lyXa B BOJlY, JI€JIaTh BBIBOJIbI 110
pe3yJipTaTaM 3KCIEPUMEHTA

62

JInmser. OnrTnyeckas cuia
JINH3EI

PazauuaTs IHH3EI 110 BHCIIHEMY BHY.
OHpeI[eJ'ISITL, Kakas U3 IByX JIMH3 C
PasHbBIMU q)OKyCHBIMI/I PACCTOAHUAMU OAaCT
Ooblee YBCIUYCHUC. HpOBO,I[I/ITB
HCCIICO0BATCIIbCKOC 3aJaHUE 10 MOJYUCHUTIO
I/I306pa>KeHI/I$I C IOMOIIIBIO JIMH3BI

63

N3o0pakenus, 1aBacmbie
nuH30M. [TocTpoenue
n3o0paxenni. ['ma3

CtpouTth N300pakeHus, TaBaeMble JTUH30M
(pacceuBaroleii, coOuparorieit) s
ciayuaeB: F< f>2F; 2F<f; F< f <2F;
pa3ianyaTh Kakue U300paKeHUs 1atoT
coOuparoniasi 1 pacCenBaromas JMH3bI

64

JlaGopatophas pabora Ne 11
«[Tonyyenue nu3o0pakeHui npu
TIOMOIIU JIUH3BD»

ITpyMeHsTh 3HaHMs O CBOMCTBAX JIMH3 NIPU
MMOCTPOCHUHN TPAaPUIECKUX N300pAKEHUMN.
AHanM3upoBaTh PE3yabTaThl, IOJYyUYECHHBIE
IIPU MIOCTPOCHUH U300paKEHHH, 1e1aTh
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BBIBOAbI

65

Konrtponbnas pabora Ne 5 o
Teme «CBETOBBIC SIBICHHS

IIpuMeHATH OTy4YEHHBIE 3HAHUS [IPU
peleHnH (PU3NYECKUX 3a/1a4,
HCCIIEN0BATEIBCKOM dKCIIEPUMEHTE U Ha
IIPaKTHUKE

66

IToaroroBka K mMpOMeEXyTOYHOMU
aTTecTaluu

IIpuMeHATH HABBIKM YCTHOI'O CYETA, 3HAHUS
U3 Kypca MaTeMaTUKH, OMOJIOTUH: ITPU
pELICHUU Ka4eCTBEHHBIX U KOJIMYECTBEHHBIX
3a1a4. AHaIM3UPOBATh PE3YNbTATHI,
ITOJIyYEHHBIE IIPU PEILICHUH 3a1a4

67

HpOMe}I(YTOIIHaH aTTcCTaluAa

[TprMEHSITh MMOJTy9YeHHbIC 3HAHHS TPU
penieHny GU3HUYECKUX 3a/1a4,
HCCIICIOBATEIILCKOM 3KCIICPUMEHTE U Ha
MIPAKTUKE

68

Hrorosoe IIOBTOPCHUC

O06001IaTh U CUCTEMATU3UPOBATH
M3Y4YEHHBII MaTepHall

Hroro:

68

9 kiace

Ne i/t

HaumeHnoBanue pa3nenioB u Tem

Komn-Bo
qacoB

OcHOBHBIE BUIBI YICOHOH JIEATEIHHOCTH
00y4Jarmuxcs

3aKkoHBI B3aMMO/EeHCTBHUSA U
ABHIKECHHUSA TeEJI

25

BxonHas quarnoctuyeckas
pabora

[IpuMeHATH NOJyYEHHBIE 3HAHUS IPU
peleHny GU3NYECKUX 3a/1a4,
UCCIIEOBATEIBCKOM DKCIICPUMEHTE U Ha
IIPAKTUKE

MarepuanbHas Touka. Cucrema
orcuera. [lepemenenne

HabutoiaTe 1 onuceiBaTh NpsIMOJIMHEIHOE
Y PAaBHOMEPHOE JIBUYKEHUE TEIIEKKH C
KareJabHUIIEH; ONPEeIATh [0 JIEHTE CO
clIeJaMU Kanellb BUJI ABH)KEHUS TEJIEKKH,
MIPOMICHHBIN €10 ITYTh U IIPOMEKYTOK
BPEMEHHM OT HavyaJla ABHKECHUS 10
OCTaHOBKH; 000CHOBBIBATH BO3MOKHOCTh
3aMEHBI TEJIEXKKHU €€ MOJAEIIBIO
(MaTepuabHON TOYKOM) TSl OTTMCAHUS
JBUKCHMSL.

[IpuBoUTE IpUMEpPHI, B KOTOPBIX
KOOPJMHATY JIBUXKYIIErocs Tena B TH000H
MOMEHT BPEMEHHU MOXHO ONPEEIIUTh, 3HAs
€ro HavyaJbHYI0 KOOPJIUHATY U
COBEPILICHHOE UM 34 JaHHBIN IIPOMEKYTOK
BPEMEHH NIEPEMEILEHUE, U HENb3S, €CIIU
BMECTO NIEPEMEILICHUS 3a/1aH TPONACHHBIN

nyTh

Onpenenenne KOOPAUHATHI
JBUXKYLIETOCS Tela

Onpenenars MOy U IPOEKIMU BEKTOPOB
Ha KOOPAMHATHYIO OCh; 3aIIUCHIBaTh
YpaBHEHUE JJIs ONIPEACIICHNS] KOOPANHATHI
JBUKYILIETOCS Tela B BEKTOPHOM U
CKaJISIpHOH (popMe, UCTI0NIb30BaTh €ro s
pelieHns 3a1a4y

[lepemenienue npu

3anuceIBaTh GOPMYIIBL: ISl HAXOXKICHUS
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NPSAMOJIMHEHHOM U
PaBHOMEPHOM JBIDKEHUU

MPOCKIIUU U MOAYJISl BEKTOpA NEPEMEIICHHS
Tena, ISl BBIYMCIECHUSI KOOPAUHATHI
JBIDKYIIIETOCS TeJa B JII0OOH 3a1aHHBIN
MOMEHT BpEMEHU

[Ipsmonuneiinoe
PaBHOYCKOPEHHOE JIBUYKEHUE.
Yckopenue

OOBACHATD (PU3NYECKUIA CMBICIT TOHATHIA:
MTHOBEHHAs CKOPOCTh, YCKOPEHUE;
IPUBOIUTH MPUMEPHI PABHOYCKOPEHHOTO
JIBUKCHHSI; 3aITUCHIBATH (YOPMYITY TSI
orpeziesieHUs] yCKOPEHHs B BEKTOPHOM BHJIE
Y B BHUJIC MPOEKIINUI Ha BHIOPAHHYIO OCb;
IPUMEHATH (POPMYIIBI IJIsl pacyeTa
CKOPOCTH T€JIa ¥ €r0 YCKOPEHHUSI B PEILICHUU
3a/1a4, BEIpaXKaTh JIFOOYIO U3 BXOSIINX B
(hopMyITy BEIMYUH Yepe3 OCTATbHBIE

CxopocTh NPSAMOJIMHEUHOTO

PaBHOYCKOPEHHOTO JIBHKECHHUSI.

I'paduk ckopoctu

3anuceIBaTh POPMYIIBI IS pacueTa
HAYaJIbHOW M KOHEYHOM CKOPOCTH TEJa;
YUTATh U CTPOUTH IPaPUKU 3aBUCUMOCTH
CKOPOCTH T€JIa OT BPEMEHH U YCKOPECHHS
TeNa OT BpEMEHH; peliaTh pacueTHbIE U
Ka4CCTBCHHBIC 3aa4U C IPUMCHCHUCM

dopmyn

[Iepemenienue npu
NPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHUU

PemaTh pacyeTHbIe 3aa4u C IPUMEHEHUEM
bopMyItbl sx = Voxt + ax t 2 /2:

IPUBOAUTE POPMYITY S = Vox + Vx *t /2 K
BHJTY Sx = Vy °— Vox °/2a; IOKA3BIBATH, YTO
IS TIPSIMOJIMHEHHOTO PaBHOYCKOPEHHOT'O
JBHKCHHS YPaBHEHHE X = X( + Sy MOKET
OBbITh IPE0OPA30BAaHO B YpaBHEHUE

X = Xo + Voxt + ay t2/2

IIepemenienue Tena npu
MIPSAMOJIMHETHOM
PaBHOYCKOPEHHOM JIB>)KEHUH
0e3 HayaJIbHOM CKOPOCTH

Habutonate ABMKEHUE TEJIEKKHU C
KalleJIbHUIICH; IeJIaTh BBIBOJBI O XapaKTepe
JBUKEHHUSI TEJIEKKH; BBIYUCIIATH MOAYIb
BEKTOpa NEPEMEILCHUS, COBEPLLIEHHOIO
MPSIMOJIMHENHO U PAaBHOYCKOPEHO
JBIKYILMMCS TEJIOM 34 N-10 CEKYHIY OT
HayaJa JIBUKEHHSI, 10 MOAYIIIO
HepeMelleHHsI, COBEPILIEHHOI0 UM 3a k-1o

CEKYHIY

JIaGopatophas pabota Ne 1.
«HccnenoBanue
PaBHOYCKOPEHHOT'O JIBH)KEHUS
0e3 HauaIbHOU CKOPOCTH

[Tonp3ysick METPOHOMOM, ONIPEAETATH
MIPOMEXYTOK BPEMEHM OT HayaJa
PaBHOYCKOPEHHOTO JIBJKEHUS IIapuKa 10
€ro OCTAaHOBKH; OIIPEJEIISATh YCKOPEHHUE
JBUKECHMS IIAPUKa U €r0 MTHOBEHHYIO
CKOpOCTb Tepel yIapoM O LIUIHHID;
MIPENCTABIIATh PE3YNbTAThl U3MEPEHUN U
BBIYMCIICHUH B BHJIe TaOIUI] U IPaUKOB;
1o rpauKy ONpeiesTh CKOPOCTh B
3a/laHHBII MOMEHT BpeMeHU; paboTaTh B
rpymnmne

10

KonTponbnas padora Nel no
TeMe «OCHOBBI KWHEMATUKH»

HpHMeHHTB IMOJIYYCHHBIC 3HAHUS IIPpU
peUICHUHN (bI/I3I/ILIeCKI/IX 3ajJa4,
HCCICA0BATCIIBCKOM OKCIICPUMEHTC U HA
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MIPaKTUKE

OTHOCHUTENBHOCTD ABHIKEHUS.
WuepunanpHble CUCTEMBI
orcuera. [1epBrlii 3aKk0H
HeroTona

HabmronaTe 1 ONMCHIBATH IBHIKEHUE
MasiTHUKa B JBYX CHCTEMax OTCYeTa, OJHa
13 KOTOPBIX CBA3aHa ¢ 3eMJIEH, a Apyras ¢
JICHTOM, JBHXKYIIEHCS paBHOMEPHO
OTHOCUTEIILHO 3€MJIU; CPABHUBATH
TPaeKTOPHUH, ITyTH, IEPEMELICHHUS,

11 1 CKOPOCTH MAsITHUKA B YKa3aHHBIX CUCTEMAaxX
0TCYeTa; MPUBOJAUTH TPUMEPBHIL,
MOSICHSIIOLIME OTHOCUTEIBHOCTD IBUYKEHUS.
Habumonate nposiBieHrue HHEPIHY;
MIPUBOJUTH IPUMEPHI IPOSBIICHUS
WHEPLIMHY; pellaTh KaYeCTBEHHBIE 3a/1a4i Ha
IIpUMEHEHHE ITepBoro 3akoHa HproToHa
Bropoii 3akon Herotona 3anuchiBaTh BTOpOi 3ak0H HeroTOHA B BUE
12 1 (hopMyIIBI; peraTh pacueTHHIC U
KayeCTBEHHbIC 337]a4l Ha PUMEHEHUE
9TOTr0 3aKOHA
JIaboparopHast pabota Ne2. N3mepsaTs yckopeHre cBOOOTHOTO MaeHUS;
13 «M3MepeHune yCKOpeHust 1 paboTaTh B rpymnmne
CcBOOOHOTO MAJACHUS
Tperuii 3akoH HeroTona Ha0iro1ath, onuceIBaTh U OOBACHATH
OTIBITHI, WILTIOCTPUPYIOIIIHE
CIPaBEIMBOCTh TPETHErO 3aKOHA
14 1 HproToHa; 3anuchIBaTh TPETHH 3aKOH
HerotoHa B Buae Gpopmyisl; pemaTh
pacueTHbIC U KaUeCTBEHHBIC 33/1a4U Ha
IPUMEHEHHUE 3TOr0 3aKOHA
CBobOoHOE TTaZieHHE Tel Habmonate najieHne oJIHUX U TEX Ke Tel B
BO3/IyX€ U B Pa3pe’KEHHOM IIPOCTPAHCTBE;
15 1 JIeJIaTh BBIBOJ O JBMKEHUU TENI C
OJIMHAKOBBIM YCKOPEHUEM IIPU JEHCTBUM Ha
HUX TOJIBKO CHJIBI TSDKECTH
JIBu>keHue Tena, OpoIIeHHOTo HabutoaTh onbIThl, CBUAETEILCTBYIONINE O
16 BEPTUKAIBHO BBEPX. 1 COCTOSTHUM HEBECOMOCTH TEI; CAENATh
HesecomocTb BBIBOJ] 00 yCIIOBUSIX, TTPU KOTOPHIX TeJa
HaXOJATCsI B COCTOSIHUM HEBECOMOCTH;
17 3akoH BcemupHoOro tarorenus 1 3anuchIBaTh 3aKOH BCEMUPHOTO TSTOTEHUS
B BUJIE MATEMATUYECKOTO YPaBHEHHUS
YckopeHue cBOOOTHOTO W3 3axoHa BCEMUPHOTO TATOTEHUS
18 najieHus Ha 3emMJie U IPyTux 1 BBIBOJUTH (hOPMYITY ISl pacuera
HEOECHBIX Telax YCKOPEHHUs1 CBOOOTHOTO MaJIeHHsI Tena
[IpssMonuHenHOE 1 [IpuBOaUTE IPUMEPHI TPSIMOJINHEWHOTO U
KPUBOJIMHENHOE IBUKECHHUE. KPUBOJIMHEWHOTO JIBUJKEHUS TEJI; HA3bIBaTh
19 JIBuxenue Tela 10 OKPYHKHOCTH 1 YCJOBHS, IIPU KOTOPEIX TeNa ABIIKYTCS
C MIOCTOSIHHOM 110 MOZYJIO MPSIMOJIMHENHO WM KPUBOJIMHEWHO;
CKOpPOCTbIO BBIYUCIISTH MOJYJIb LIEHTPOCTPEMUTEIHHOTO
ycKopeHus 1o hopmyie v?=a /R
HckyccTBEHHBIE CITYTHUKH Cnymars noknaz «VMcKkyccTBeHHBIE
20 3emin 1 CIIlyTHUKH 3€MJIN», 3a/1aBaTh BOIIPOCHI U

MIPUHUMATD Y4acTHE B O0CYXJIEHUU TEMBI
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Nmnynbce Tena. 3akoH
COXpPAaHCHUS UMITYJIbCa

JlaBaTh onpeneieHue UMITYJIbCa TeJla, 3HaTh
€ro eIMHUILY; OOBSICHSATD, KaKasi CUCTEMa

21 1 TEeJ1 Ha3bIBAETCS 3aMKHYTOM, IPUBOIUTH
IIPUMEPBI 3aMKHYTON CUCTEMBI; 3aIIUCBIBAThH
3aKOH COXPaHECHMsI HMITYJIbCA.

22 PeaktuBHOE nBUXkeHuE. PakeTsl 1 Habntonate 1 00BACHATH MOJIET MOJICIH
paKkeTsl

Br1Boz1 3aK0HA coXpaHEHUs Pematp pacueTHble ¥ KaueCTBEHHBIE 3a]ja4n

23 MEXaHUYECKON dHEPTun 1 Ha NIPUMEHEHHUE 3aKOHA COXPaHEHUS
SHEPIruy;

Pemenue 3ana4 no reme IIpuMeHsTh HaBBIKM YCTHOT'O CUETa, 3HAHUS
«OCHOBBI TUHAMUKN» U3 Kypca MaTeMaTUKH, OUOJIOTUH: TIPH

o4 1 PEILIECHNN Ka4YECTBEHHBIX U
KOJIMYECTBEHHBIX 3a7ja4. AHAJIN3UPOBATh
PE3YJIBTAThl, OJy4YEHHBIE IIPU PEILICHUN
3a/1a4

KontposnbHas padora Ne2 o [IpuMeHsTh NONY4YEHHbIE 3HAHUS TIPU

o5 TeMe «OCHOBBI TUHAMUKN» 1 pemeHn# (PU3MYECKHX 33134,
MCCIIEIOBATEIBCKOM 3KCIIEPUMEHTE U Ha
IPAKTHKE

Mexanu4deckue KoJieOaHus U 10
BOJIHBI. 3BYK

KonebarenbHoe qBUKEHUE. Omnpenensats KonebaTeaIbHOE IBUKEHHUE IO

CBoOoiHBIE KOJIEOAHNS. €ro Npu3HaKaM; IPUBOAUTH IPUMEPHI

BennuuHzsbl, XapakTepusyromue KOJICOAHUH; ONTUCHIBATh JUHAMUKY

KoJsie0aTebHOE IBUKEHUE CBOOOHBIX KOJIEOaHHI IPY>KUHHOTO
MaTEMAaTHYECKOTO MasiTHUKOB; U3MEPSThH
KECTKOCTb MPYKUHBI WIIK PE3SUHOBOIO

2% 1 IHIHYDA.

Ha3biBaTh BeNMUMHBI, XapaKTEPU3YIOIINE
KoJyiebaTenbHOE JBU)KEHUE; 3aHChIBATh
(hopMyIly B3aMMOCBSI3H MIEPHOJIA U YACTOTHI
KOJIeOAHUH; TPOBOAUTH
9KCIIEPUMEHTAIILHOE UCCIIEJOBaHHE
3aBHCUMOCTH NEpHOa KOJIeOaHui
MPYXUHHOTO MasiTHUKa oT m u k
JIaGoparophas pabota Ne 3. [IpoBoauTh HCCIENOBAHUS 3aBUCHMOCTH
«HMccnenoBanne 3aBUCUMOCTH nepuoja (4acToThl) KojiebaHUI MasTHUKA
NeproJia U YacTOThI CBOOOIHBIX OT JUIMHBI €70 HUTH; TIPEJCTABIIATH
KoJ1e0aHui HUTSIHOTO MasiTHUKA pe3yabTaThl U3MEPEHUHN U BBIUNCIICHUN B

27 OT JUIMHBI HUTH» 1 BUie Tabau1l; paboTaTh B rPyMIe; CIyIaTh
OTYET O pe3yJbTaTax BBINOJIHEHUS 3a/laHuUs-
npoekra «OnpeneneHne Ka4eCTBEHHON
3aBHCHMOCTH Mepro/ia KoueoaHuit
MaTEMaTHYECKOr0 MasiTHUKA OT YCKOPEHUS
CcBOOOIHOTO ITAECHU)

I"apmonnueckue konedaHus. OmnpenensiTb rapMOHUYECKHE KOJIeOaHUs Mo
3aryxatomue KonebaHusl. UX MpU3HaKaM; IPUBOJUTH IPUMEPHI

28 BoinyxaeHHbie koneGaHusl. 1 rapMOHHYECKHUX Kosie0aHUIl B IpUpPOJIE,

Peszonanc

OBITY M TEXHUKE.
OOBSICHATH MPUUMHY 3aTyXaHUs CBOOOTHBIX
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KOJIcOaHUii; Ha3bIBaTh YCIIOBHE
CYIIIECTBOBAHMSI HE3aTYXAIOIIUX
KOJIEOAHHUH.

OOBSICHATD, B YEM 3aKIIOUAETCS SIBIICHUE
pe30HaHca; MPUBOJAUTH IPUMEPHI MTOJIC3HBIX
Y BPEIIHBIX MPOSBICHUIN pE30HAHCA U MTyTH
YCTPaAHCHUS IMOCIICTHUX

29

Pacmipoctpanenue konebanuii B
cpene. BomaHbl

Paznuuars nonepedHsie U IPOOJIbHBIC
BOJIHBI; OIMCHIBAaTh MEXaHU3M 00pa30BaHUs
BOJIH; HA3bIBATh XapaKTEPU3YIOIINE BOITHBI
(u3nuecKkre BeIUYUHBI.

HazpiBaTh BeIMUMHBI, XapaKTEPU3YIOIIHE
yIpyTHe BOJIHBI; 3aITUCHIBATH (DOPMYIIbI
B3aMMOCBS3U MEXKAY HUMU

30

Hctounuku 3ByKa. 3ByKOBBIE
Kosebanus. Beicora, TeMOp u
IPOMKOCTbH 3BYKa

Ha3piBaTh nMana3oH 4acToOT 3ByKOBBIX
BOJIH; IIPUBOJUTH IIPUMEPBI HICTOYHUKOB
3BYKa; IPUBOJANUTH OOOCHOBAHUS TOTO, YTO
3BYK SIBJIACTCS NIPOJOIBLHON BOJIHOM;
CIIylIaTh AOKJIAX «YIIBTPa3ByK U
UH(Pa3BYK B IPUPOJIC, TEXHUKE U
MEIULHEY, 3a1aBaTh BOIIPOCHI U
IPUHUMATh Y4aCTHE B 00CYK/IEHUU TEMBI.
Ha ocHOBaHUYU yBUICHHBIX OIIBITOB
BBIJIBUT'aTh THIIOTE3bl OTHOCUTEIIBLHO
3aBUCUMOCTH BBICOTHI TOHA OT 4aCTOTHI, a
IPOMKOCTH — OT aMILUIUTY/Ibl KOJeOaHu
VCTOYHHKA 3BYKA

31

PacnipocTpanenue 3ByKa.
3BYKOBBIE BOJIHBI

BeiaBuraTe runotessl 0 3aBUCUMOCTH
CKOPOCTH 3BYKa OT CBOWCTB CPEJIbI U OT €€
TEMIEPATYPbl; OOBSICHSTH, IOYEMY B razax
CKOPOCTb 3BYKa BO3PaCTaeT ¢ MOBBILLIEHUEM
TEMIIepaTyphl

32

Otpaxenue 3Byka. 9Xo0.
3BYKOBOM pe30HAHC

OOBICHATH HAOIIOTAEMBIH OIBIT 10
BO30YXICHHUIO KOJIEOaHUI OJTHOTO
KaMepTOHa 3BYKOM, UCITYCKaeMbIM IPYTHM
KaMEpPTOHOM TAaKOW e YaCTOTHI

33

Pemenwue 3anay Ha pacuet
XapaKTePUCTHK MEXaHUICCKUX
KOJIEOAHUI U BOJIH

HpI/IMeHHTB HaBbIKHW YCTHOTI'O CUYCTA, 3HAHUA
H3 KypCa MaT€MaTuKH, O1oI0THU: npu
PCHICHNN KAQYCCTBCHHBIX U
KOJIMYCCTBCHHBIX 3a1a4. AHaHI/ISI/IPOBaTI)
PE3YJIbTATHI, ITIOJTYYCHHBIC [TPU PCHICHUN
3aaa4

34

Pemenwue 3anay Ha pacuet
XapaKTePUCTHK MEXaHUICCKUX
KOJIEOAHUIl U BOJIH

[TpuMeHsATh HABBIKK YCTHOTO CUETa, 3HAHHS
n3 Kypca MaTEMATHUKU, 6I/IO.]'IOFI/II/IZ HpI/I
pellIeHUH KaYeCTBEHHBIX U
KOJIMYCCTBCHHBIX 3aJa4. AHaJ'H/ISI/IpOBaTB
Pe3yabTaThl, OJIYYCHHBIC TIPU PEIICHUU
3a1a4

35

Konrponsnas pabora Ne 3 o
Teme «MexaHnueckue
KoJieOaHUs U BOJHBI. 3BYK»

[IpuMeHsTH MONy4YEHHbIE 3HAHWS IPU
peuieHny GU3NUECKUX 3a/a4,
HCCIIEI0BATENBCKOM IKCIIEPUMEHTE U Ha
MIPaKTUKE
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DJIeKTPOMArHMTHOE 10JIe

13

MarauTHO€ noJie U €ro
rpadguveckoe n300pakeHue.

J_—[eHaTL BBIBOJbI O 3aMKHYTOCTH MAarHUTHBIX
JINHUH 1 00 oc1abJIEHUH MOJIS ¢ YAAJICHUEM

36 HeonnopoaHnoe u ogHOpoiHOE . OT IIPOBOJHUKOB C TOKOM
MarHuTHBIE MOJIS
Hamnpasnenue Toka u @opMyIHMpOBaTh NIPABUIIO IIPABOU PYKH IS
HarpaBJICHUE JIUHUH €ro COJICHOU /1A, MPABUJIO OypaBUHMKa,
37 MAarHUTHOTO I10JIA 1 OIPEIEIATh HAIIPaBJICHUE DJIEKTPUUECKOTIO
TOKa B IPOBOJHMKAX U HAMPABIICHUE JTUHUN
MarHMTHOI'O IOJIs
OO6Hapy>keHrne MarHuTHOTO [IpuMeHATH MpaBUIIO JIEBOU PYKH;
I10JIs1 [I0 €r0 JEHCTBUIO Ha OIIpEAEIATh HAIIPABJIECHUE CUJIBL,
38 3J'I€K”£pI/I‘IeCKI/II71 TokK. [IpaBumo 1 z[eﬁCTBy}mvueI?I Ha 3JIEKTPUYECKUI 3apsi,
JIEBOM pyKH JBUKYLIUICS B MATHUTHOM TI0OJI€;
ONpeNEeNATh 3HAK 3apsJa U HallpaBJICHUE
JIBUKEHMSI YACTHIIbI
WNHaykuus MarHUTHOTO MOJIS. 3anuceiBaTh GOPMYITy B3aUMOCBSI3U
MarsuTHbI OTOK. fIBIEHME MOJYJISl BEKTOpAa MarHUTHOW MHAYKIIMH B,
3J€KTPOMArHUTHOM MHIYKIUU MarHuTHOTO NOJIs ¢ MOAYJEM Cuilbl F,
JICMCTBYIOIIEH HAa IPOBOTHUK JUTHHOM 1,
pPacnoJiOKEHHBIN MEePIEHIUKYISIPHO
JIMHUASIM MarHUTHOW UHAYKIUH, U CHIION
ToKa | B IpOBOJHUKE.
39 1 OnuceIBaTh 3aBUCUMOCTh MAarHUTHOTO
MOTOKA OT MHAYKIUH MarHUTHOTO TOJIs,
IPOHU3BIBAIOLIETO IIOIAAb KOHTYpa U OT
€ro OPUEHTALIMU M0 OTHOLIECHHUIO K JIUHUSAM
MarHuTHOW MHIYKIIUH.
Habmronate u ONuchIBaTh OMBITHI,
MIOJITBEP K TAIOLIHE MTOSBICHUE
INEKTPUYECKOTO OISl IPU U3MEHEHUH
MarHMTHOT'O TOJIs, 1€1aTh BHIBOJIBI
JIaGopatophas pabota Ne 4. IIpoBoauTH HCCIENOBATENBCKUIM
«3yuenue sBieHus AKCIIEPUMEHT [0 U3YUECHUIO SIBJICHUS
40 ANIEKTPOMAarHUTHOW MHIYKIU 1 3J€KTPOMArHUTHON MHIYKIUU;
aHAJIM3UPOBATh PE3YNbTAThI IKCIIEPUMEHTA
U JIeNaTh BbIBO/IbI; paboTaTh B IpymIe
Hanpasnenvne HHAYKIIMOHHOTO HaGmronate B3auMoeiicTBue
toka. [IpaBuno Jlenua. fIBnenune AIFOMHHHEBBIX KOJIEL] C MArHUTOM;
CaMOWHYKIUHU O0OBACHATH (U3UYECKYIO CYTh MPaBUIIa
Jlenua u GpopMyaupoBaTh €ro; NPUMEHSTh
41 1 IpaBuiIo JIeHIa 1 mpaBUIIO MPaBON PYKH
JUISL OIIPEJEIICHNS HAIIPABIICHUS
WHIYKIIMOHHOTO TOKA.
Habmronate u 0OBACHATH SIBICHUE
CaMOWHTYKITUHI
[Tonyuenue u nepenaua Paccka3zpiBaTh 00 yCTpOMCTBE M IPUHILIUIIE
MIEPEMEHHOT0 3JIEKTPHUUECKOTO NEICTBUS reHepaTopa NEPEMEHHOT0 TOKa;
42 toka. Tpancdopmarop 1 Ha3bIBaTh CIIOCOOBI YMEHBIIEHUS TOTEPh

AJIEKTPOIHEPTHH TIepeade ee Ha OObIe
paccTosIHUS.
Paccka3piBaTh 0 Ha3HAYEHUH, YCTPOICTBE U
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MIPUHIIMIIE JeCcTBUs TpaHchopmaTopa, u
€ro MPUMEHEHUU

BHGKTpOMaFHI/ITHOC I10JIC.
3JICKTpOMaFHI/ITHLIe BOJIHBI

Haburo1aTh onbIT M0 U3IYYEHHUIO U IPUEMY
3JEKTPOMArHUTHBIX BOJIH.

43 1 OnuchIBaTh pa3audus MEXITY BUXPEBBIM
NEKTPUUYECKUM U 3JIEKTPOCTATHUECKUM
NOJISIMU

KonebarenbHblil KOHTYD. Habmtonate cBOOOJHBIE 3JIEKTPOMArHUTHBIE
[Tonyuyenue 31eKTpPOMArHUTHBIX Kosie0aHus B K0JieOaTeIbHOM KOHTYpE;
koseOanuil. [IpuHuumne! JIeJIaTh BBIBOJIbI; pEIIATh 33/1a4M Ha
PaguoCBs3H U TEJIEBUICHUS ¢dbopmyny Tomcona.

44 1 PacckasbiBaTh 0 IpUHIUIIAX PAJUOCBA3U U
TEJEBUJECHUS; CIylaTh Joknaa «Pa3Burtue
CPEACTB U CIIOCOO0B Tepeaadn
uH(bOpMallMU Ha JTaleKue PacCTOSHUS C
JPEBHUX BPEMEH U 10 HAIIUX JHEH»

OneKTpOMarHuTHas pUpoaa Ha3piBaTh pa3nuuHble AHana3zoHbl
cgera. [Ipesnomnenue caera. 3JIEKTPOMArHUTHBIX BOJIH.
®u3nyUecKuil CMBICIT TOKa3aTels Habmonate pasznoxkenue 6e1oro csera B

45 MIPEIOMJIICHUS 1 CIIEKTp IPH €r0 NMPOXOKICHUH CKBO3b
npu3My U TIoJydyeHue 0eoro cBera myremM
CJIOKEHHUSI CIIEKTPAJIbHBIX LIBETOB C
MOMOIIBIO JIMH3BI; O0OBSACHATH CYTh U J1aBaTh
ONPEJIETICHUE SIBJIICHUS TUCIIEPCUN

Tunel ONTUYECKUX CIEKTPOB. HaGumronate crutonHoi u nuHeivaTeie
[Toryonienue u UCIycKaHue. CIEKTpPbl UCIYCKAHUS; Ha3bIBAaTh yCIOBUSI
Csera aTOMaMH. 00pa3oBaHMs CILTONIHBIX U JIMHEHYATHIX

46 [IpoucxoxaeHue JIMHEHJaThIX 1 CIIEKTPOB UCITYCKaHU.

CIIEKTPOB OOBACHATH U3ITydEHUE U NOTJIOLICHNE
CBETa aTOMaMH U NIPOUCXOKICHUE
JMHENYATBIX CIIEKTPOB HA OCHOBE
ocTyJsaToB bopa.

JIaboparopHast pabota Ne 5 Habmronate crutoniHoi u nuHeivaTeie

47 «Habnroenre cruioniHoro u 1 CHEKTpPbl UCIYCKAHUSI; Ha3bIBATh yCIOBUS

JIMHENYATBIX CIIEKTPOB 00pa30BaHMs CIUIOIIHBIX M JTMHEHYAThIX

HCITyCKaHUSI» CHEKTPOB UCIyCKaHMsl; pabOTaTh B Ipymme

Kontponsnas padora Ne 4 o [IpuMeHsTh ONy4YEeHHbIE 3HAHWS IPU

48 TeMe «DJIEKTPOMAarHuTHOE 1 peuieHnn GU3NYECKUX 3a1ad,

IoJIE» MCCIIEJIOBATEILCKOM 3KCIIEPUMEHTE U Ha
MIPaKTUKE
Crpoenne aToMa 1 aTOMHOI0 13
sapa
PagnoaktuBHoCTh. MOAEIHN OmnuceiBathk onbIThl Pesepdopaa mo
aromoB. OnbIT Pe3epdopaa O00OHapYKEHHIO CI0KHOTO COCTaBa
PaAMOaKTUBHOIO U3TYYECHHUS.

49 1 OmnuceiBath onbITh Pesepdopaa no
HCCIIEA0BAHUIO C TOMOIIBIO PACCESTHUS
ayib(ha-yacTHIl CTPOCHUS aTOMa; OMHMCHIBATD
Mozenu atoMoB TomcoHa u Pesepdopra

50 PanuoaxkTuBHBIE IpEBpaIIEHUS 1 [TonuMaTh U OOBSICHATH CYTh 3aKOHOB

ATOMHBIX AJEP.

COXPAaHCHUS MAaCCOBOI'0 YHCJia 1 3apsaa IMpu
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PaAMOAKTUBHBIX MTPEBPALICHUSIX;
MIPUMEHATD 3TU 3aKOHBI IIPH 3aMUCH
YpaBHEHUH SAJIEPHBIX PEAKIIMI

DKcrepuMEHTAIbHBIE METO/IbI
UCCJIEIOBAHMSI YACTHILI.
IIpoTOHHO-HENTPOHHAS MOJEIb

PacckasbiBaTh 0 Ha3HAYEHUH, YCTPOUCTBE U
MIPUHIIMIE ACHCTBUS cueTyrka [eiirepa u
Kameps! BuiibcoHa.

>l aTOMHOTO sijipa ! [IpuMeHsTh 3aKOHBI COXPAHEHUS MAaCCOBOIO
yuclia ¥ 3apsiia AJis 3alUCy ypaBHEHU I
SIICPHBIX PEaKIUid
52 Oueprus cBs3u. [edekr macc. 1 OOBSICHATD (PU3MUECKUI CMBICT TIOHSATHH:
SHEPrus CBsA3H, JePEeKT Macc
Jenenue snep ypana. Llennas OnuceIBaTh MpOLECC AEIEHUS siipa aTomMa
peakuus. Llennas peakuusi. ypaHa; 0OOBSCHATh GUZNYECKUN CMBICIT
S nepHblit peaktop. MOHSTUI: LEMHAs PEAKIUsl, KPUTHUECKAS
53 [Ipeobpa3oBanue BHyTpeHHEH 1 Macca; HasbIBaTL yCIOBHA POTEKAHMUS
SHEPruy aTOMHBIX SA€p B yIpaBIsieMON LIENTHOM peakLuu.
ANEKTPUUYECKYIO SHEPTUIO PacckaspiBaTh 0 Ha3HAUYEHUU SACPHOTO
peakTopa Ha MEJJIEHHBIX HEUTPOHAX, ETO
yYCTPOMCTBE U MPUHIIUIIE ACHCTBUS
ATOMHasI SHEpreTuKa. HazbiBaTh npenMyIiliecTBa U HENOCTATKU
Buonornueckoe nencraue ADC nepen npyrumMu BUAAMHU
paauanuy. 3aKoH ANEKTPOCTAHLIMH.
pPaZMOaKTUBHOIO paciaja HasbiBaTh dusnueckre BEIUYUHBI:
54 HOTJIOUICHHAS 1032 U3IY4YEeHHUS],
KOA(p(UIIMEHT KaueCcTBa, YKBUBAJICHTHAS
7103, [IepHOo/] MoJdypacnaja; cilyliaTh
noknan «HeratuBHoe Bo3zeiicTBre
paavaliy Ha JKUBbIE OPTaHU3MBbI U CIIOCOOBI
3allUThI OT HEe
TepmosinepHas peakuus HaspiBats yciioBus mpoTeKaHus
55 TEPMOSIIEPHON peakliny; HPUBOJTH
MIPUMEPBI TEPMOSITICPHBIX PEAKITUH;
NPUMEHSTh 3HAHUS K PEHICHUIO 3a/1a4
JIaGoparopHas pabota Ne6 OcBouTh NpUHIMI pabOThI JO3UMETpA MpU
56 «M3mepeHne eCTeCTBEHHOTO 1 U3MEPEHUH paIaliioHHOro oHa
(hoHa JO3UMETPOM»
JIaGoparopHas pabota Ne7 [IpuMeHATH 3aKOH COXpaHEHHUS UMITYJIbCa
«M3ydenue nenenus sapa aroMa JUIst OOBSCHEHUS JBUKEHUS JIBYX S7Ep,
57 ypaHa 1o ¢otorpaduu TpeKoB» 1 00pa30BaBIIMXCS TIPU JCICHUU SApa aToMa
ypaHa; IpUMEHATh 3aKOHbI COXPaHEHUs
MacCOBOI'0 YHCJIa U 3aps/a A 3alucu
ypaBHEHUS SJEPHON peakluu
Pemenue 3anay Ha nedekt macc [IpuMeHsTh HaBBIKU YCTHOTO CU€Ta, 3HAHUS
Y DHEPIUIO CBSI3U ATOMHBIX SIJIEP 13 Kypca MaTeMaTUKU, OMOJIOTHH: TIPU
58 1 pelIeHNN KaYeCTBEHHBIX U
KOJIMYECTBEHHBIX 33/1a4. AHATU3UPOBAThH
Pe3yNIbTaThl, MOJyYEHHBIE ITPU PEIICHUN
3a/1a4
JlabopaTtopHas pabota Ne§ [IpuMeHeHne o1eHKH Tepruoa
59 «O11eHKa nepuo/ia noiypacrnana 1 nojxypacnajaa npoAyKTOB paciiaja pajioHa ¢

HaxXOoJAIKnXCs B BO3AYXE

TTIOMOIIIbIO OBITOBOTO JJO3UMETpPa
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MPOAYKTOB pacraja ra3a
pajioHa»

JlabopaTopHas padorta Ne9
«M3yueHne TPEeKOB 3apsiHKEHHBIX
YaCTHI] 110 TOTOBBIM

Ctpouts rpaduk 3aBUCUMOCTH MOLTHOCTH
J103bl U3JTyYEHUS POAYKTOB pacnaaa
pazioHa OT BPEMEHH; OLIEHUBATh 110

60 ¢dororpadusm» 1 rpaduKy nepuo moaypacnaaa IpoayKTOB
pacnajia paJloHa; IpeACTaBIATh Pe3yIbTaATh
W3MEpeHui B BUJE TaOIuIl; paboTaTh B
rpymnme
Konrponsnas padora Ne 5 o [IpuMeHATH NOJyYEHHBIE 3HAHUS IIPU
61 teme «Du3uka atoma u 1 pemeHny GrU3NYeCcKHX 3a1ad,
aTOMHOTO s/Ipay HCCIIEI0BATENBbCKOM IKCIIEPUMEHTE U Ha
IPAaKTHKE
CTtpoeHue 1 IBOTIOIUA 5
Bcesiennoi
Cocras, cTpoeHue u Habmronate cnaitael uinm gotorpaduun
npoucxoxaeHne ComHeyHoU HeOeCHBIX 00BEKTOB; HA3bIBAThH TPYIIIIbI
62 CUCTEMBI 1 00BEKTOB, BXOSIIUX B COJTHEUHYIO
CHCTEMY IPUBOANUTH IPUMEPBI H3MEHEHMUS
BU/JIa 3B€3/IHOT0 HEOA B TEUEHUE CYTOK
bonpmme nanerst ConHeuHOM CpaBHMBATh IJIaHETHI 3EMHOU TPYIIIIbL;
63 CHCTEMBI 1 IUTAaHETHI-TUTAHTHI; AaHAJTM3UPOBATh
(dhoTorpadvu WU CIIAMIBI TUTAHET
64 Mansle Tena CosnHeqHON 1 OnuceiBath (hoTorpaduu ManbIx TeI
CHUCTEMBI CoJHEeYHOU CHCTEMBI
Crpoenue u 3Bomonus ConHia OOBsACHATH (hr3HYEecKHe IPOLIECCHI,
U 3B€3]1 npoucxozsimue B Heapax CoiHIa U 3BE3;
65 1 Ha3bIBaTh MPUYUHBI 00pPa30BaHUs MATCH HA
Comnnre; ananu3upoBath Gororpadun
COJIHEYHOM KOPOHBI U 00pa3oBaHMii B HEil
CrpoeHue u 3BOIIONUS OnuceIBaTh TpU MOJIEIU HECTALMOHAPHON
Bcenennon Bcenennoi, npemnoxennsie PpuamaHoMm;
66 1 OOBSICHATH, B YEM IIPOSIBIISIETCS HE
CTallMOHAPHOCTh BceneHHo; 3anuceiBaTh
3akoH Xab0aa
HTorosoe noBropeHue 2
Hrorosoe noBTropeHue [IpuMeHATH NMOTyYEHHBIE 3HAHUS IPU
67 1 pemeHny GU3NYECKUX 3a/1ad,
HCCIIEIOBATENIbCKOM IKCIIEPUMEHTE U Ha
IIPAKTUKE
Hrorosoe noBTopeHue [IpuMeHATH 3HAaHUA NIPU pPEIIEHUN
68 1 pacyeTHBIX, rpaduIecKnx, KaueCTBEHHBIX
3a/a4. YMeTh BeIpaxkarb U3 GopMyJbl
(bopMyI1y, HICKOMBIE BEJIMYHUHBI
Hroro: 68

Onucanue MaTepuaJIbHO-TEXHMYECKOr0 o0ecneyeHnsi 00pa30BaTe/IbHOIO Mpouecca

VY4eOHO-MEeTOIMYECKHE CPECTBA pealu3aliy IpOrpaMMbl HalpaBiIeHbl Ha oOecledeHue

IIMPOKOT0, MOCTOSHHOTO M YCTOWYMBOIO JOCTYyNa JUId BCEX YYAaCTHMKOB O0pa30oBaTeIbHOTO
nporecca K J11000i nHdopMalnu, CBSI3aHHON ¢ peanu3anueil JaHHON NMPOrpaMMbl, IUIAHUPYEMbIMU
pesynabratamMu. K yueOHOMY 000pYZOBaHHIO MPEIbSABIAIOTCS CHElMalIbHbIE IEAaroruuecKue,
ACTETUYECKHE U rurueHndeckue Tpedosanus. [logdbop ydeOHBIX cpencTB ompenensercs 3agadyaMu
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ypoKa W Kypca B IeJIOM. MarepHalbHO-TEXHUYECKOE OOECIeUYeHUe COOTBETCTBYET OCOOBIM
o0OpazoBaTebHBIM MOTPEOHOCTIM oOydatonuxcs ¢ 3I1P.

Kabuner Qu3uku SBISETCS HEOTHEMIIEMOW dYacThio HH(DOPMAIMOHHO-00pa30BaTEIbHON

cpensl mo npeamMery. KabuneT GuU3MKu MMeEeT CHeUaTbHYI0 CMEKHYI0 KOMHATY - JaOOPaHTCKYIO
AJI XpaHCHUA JCMOHCTPAIMOHHOI'O O60pyI[OBaHI/I$I 1 IMMOATOTOBKH HNPAKTUYCCKUX U Ha60paTOpHLIX
pabot. OcHOBa KabMHeTa — pabouyne MecTa AJisk O0yJarOIUXCS U YIUTEISL.

Ne HammenoBanue  OOBEKTOB M CpPEeICTB  MarepuanbHO-TexHHYeckoro | KommdectBo

n/n | obecrnieyeHus

1. OcHOBHas1 JIMTepaTypa AJisl yYuTe s

1.1. | denepanbHBIi TOCYAApPCTBEHHBIM 00pa30BaTeIbHBIA CTAaHAAPT OCHOBHOTO pi|
obmiero oopaszosanus. — M.: [Ipocemenue, 2011.

1.2. | IlpumepHO# TporpaMmbl 10 y4eOHBIM npeaMeraM. Pusmka. 7-9 knaccel. — M.: pi|
«IIpocBemienuey, 2011 r.

1.3. | ®usuka (Knaccuueckast auHus yueOHUKOB 1O (usuke st 7-9 kmaccoB) — M.: i
«dpodan, 2015 r.

1.4. | ®usuka. 7—9 knaccel: padoune nporpammbl / coct.E. H. TuxonoBa. — 5-¢ A
u3 ., nepepad. — M. : Jlpoda, 2015.

2. JlonoJIHUTeIbHAS JIUTEPATYPa AJs YUYUTeIs

2.1. | Junaktuueckue matepuaisl o pusuke Ckpenun JI.U. M: «IIpocBemienue» Jil|
2000

2.2. | KoHTpoabHbIe U caMOCTOATEIbHBIE PA0OTHI MO (hU3HKE. 7 Kacc: K Y4eOHUKY Ji|
A.B. Ilepprkuna «®dusuka 7 kinace» GI'OC. — M.: UzparenbctBo «IK3aMen»,
2020

2.3. | KoHTpObHBIE U CAMOCTOSITETbHBIE pAOOTHI IO (PU3UKE. § KIIACC: K YICOHUKY i
A.B. Ileppimkuna «®usuka 8 kiace» GPI'OC. — M.: U3patenbcTBO «IK3aMeEH,
2020

2.4. | KoHTpoabHbIEe U caMOCTOATEIbHBIE PA0OTHI MO (u3HKe. 9 Kiacc: K y4eOHUKY Ji|
A.B. Ilepprukuna, E.M. I'ytHuk «®@u3uka 9 knacey @I'OC. — M.:
HznarenscTBO «OK3aMeny, 2020

2.5. | ®opMupoBaHHE YHUBEPCAIbHBIX Y4YE€OHBIX AECHCTBUI B OCHOBHOM IIKOJE: OT |
JIEUCTBUSA K MBICIISIM

2.6. | dusuka noaHbIM Kypc «MyJbTUMEMIHBIN pENeTUTOP» |

2.7. | Hecrannaprasie ypoku o ¢pusuku M.A. [lerpyxua M: «Yautens» 2007 )i

2.8. | dusuka. 7 Kiacc: TEXHOJOTHUECKUE KapThl YPOKOB MO yueOHUKYy A.B. |
[lepsimkuna — Bonrorpan: Yuurens, 2019

2.9. | dusuka. 8 KIacc: TEXHOJOTHYECKUE KapThl YPOKOB MO yueOHUKy A.B. )|
[lepsimkuna — Bonrorpan: Yuurens, 2019

2.10. | dusuka. 9 kIacce: TEXHOJOTMUECKUE KapThl YPOKOB MO yueOHUKY A.B. |
Ilepbimkuna, E.M. I'yrHuk — Bonrorpan: Yuurens, 2019

3. YueOHast TuTEpaTYpa

3.1. | epbiukun A.B. @usuka. 7 knacc: yueOHuk / A. B. I1€ppimkun. - 4-e u3nanue, K
crepeorturl. - M.: Jlpoga, 2015.

3.2. | Ilepoiukun A.B. ®dusuka. 8 knacc: yuebnuk / A. B. II€ppimkun. - 5-e nuznanue, K
crepeorurl. - M.: llpoga, 2017.

3.3. | llepoimkun A.B. ®dusuka. 9 knace: yuebnuk / A. B. I1éppimkun, E.M. I'yTHuK. - K
4-e m3ganue, crepeotut. - M.: Jlpoda, 2017.

4. JlonoJiHuTeIbHAS JIUTEPaTypa AJs 00y4Yalouxcs

4.1. | Jlaboparopuble paboThl 10 GU3MKH [/ Kiacc i

4.2. | JJaboparopHble paboThl IO (PU3UKHU 8 KIacc i

4.3. | JJaboparopHsble paboTh! 1o ¢u3uku 9 Kiace i
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4.4, | ®usnka HHTEPaKTUBHBIC TBOPUECKHUE 3a/1aHus 7-9 Kiacc |
4.5. | BupryanbHble 1abopaTopHble paboTsl o Gu3uKu 7-9 kiacce )i
4.6. | ®usuka nosHbIN Kype 7-11 kiace Ji|
4.7. | Coopuuk 3anau o ¢pusuke [eppimkun A.B. 7- 9 kmace M: «Ok3ameny, 2011 Jil|
5. Y4eOHO-TpaAaKTHYECKOE 000PY/10BaHUE
5.1. | KoMmiekT no MexaHuke D
5.2. | KoMIiekT o MoseKkyisipHoi pusnke )
5.3. | KoMruiekT o TepMoiuHaMuKe (0]
5.4. | KOMIIIEKT MO 2JIEKTPUYECTBY D
5.5. | Kommyekr no onrtuke )
5.6. | KoMIuiekT mo KBaHTOBOW (H3NKe )
5.7. | Tabmuupl. BonmsHoit Hanoc. Kanuisipuele sBiaeHus. IlogbeM 3aTOHYBIINX o
cynoB. Cxema paborel numo3a. Manomerp. Mcmonb3oBanue mudp¢ysun B
texHuke. Cxmxenue razoB. ['miapasnudeckue TypOuHbl. Cxema ¢yHIamMeHTa
MammwHbl. [Ipocthie Mexanm3mbl. [logmmmuauku. bapomerp. ATtmocdepHoe
JaBjieHHe. 3aBUCHUMOCTb MAacChl OT CKOPOCTHU JBHMXKEHMs Teja. DJIEKTPOBO3.
DNeKTpOMarHuTHOE pene. Obuee YCTPOMCTBO aBTOMOOMJISL.
ONEeKTpOMarHuTHeId  cTod.  MexnayHapoaHas  cuctema  equnun — CHU.
Ilepnonnueckas cucrema xumuyeckux oanemeHtoB .M. MeHnneneesa.
[Ipucraska. [lopTpersl yueHbIX
6. MaTepuajbHO-TEXHHYECKOE OCHAllleHHe Y4eOHOro mpouecca
6.1. | JIByXMeCTHBIC CTOJIBI C KOMIUIEKTOM CTYJIbCB K
6.2. | KimaccHas mocka ¢ HA00poM MPUCTIOCOOICHHH /I KPETISHUsT TaOJIHIl, ITOCTEPOB Ji|
Y KapTHUH.
6.3. | DKCIO3UIIMOHHBIN SKpaH pil|
6.4. | IlpucniocoGiienne Ui KperieHHs TUIaKaToB i
6.5. | IIpoekTop «ACERY Ji|
6.6. | Kommbrorep |
7. MyJabTHMeMiiHbIE Y4eOHbIe 0co0usi
7.1. | JJabopaTopHble paboThl 1O PU3UKHU 8 Ki1acc A
7.2. | ®usuka HHTEpaKTUBHBIE TBOPUYECKHE 3aJaHus 7-9 Kiacc i
7.3. | BupryanbHble 1abopaTopHble paboThl 1o pusnku 7-9 knacc I
7.4. | Otkpsbitas ¢pusmuka 7-11 knacc yactsb 1 Jil|
7.5. | OtkpeiTas ¢usuka 7-11 kiacc gactp 2 I
7.6. | ®usuka noaHsld Kype 7-11 kiace A
7.7. | ®u3uka nonHe Kypc «MyJIbTUMEANNHBIN PEIETUTOP» i

JI — neMOHCTpallMOHHBIN 3K3eMIUTp (13K3eMIuLsIp);

K — noaHbIi KOMIUIEKT (47151 KaXKI0ro yUEHUKA);

@ — KOMIUIEKT 1)1 GPOHTANBHOM paboThl (He MeHee | SK3eMIuIsipa Ha 2 YUEHUKOB);
IT — kommext
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