MHWHHUCTEPCTBO TPOCBEIEHUSA POCCUMCKOM ®EJEPAIININ
MuHHCTEpPCTBO 00PA30BAHMS M MOJIOAEKHOM NMOJUTHKU CBepaIoBCKOM 00J1aCTH
Ynpasiienue oopa3oBanusi bepe3oBckoro ropoackoro okpyra

BMAOY COMLI Ne9
PACCMOTPEHO YTBEPXJIEHO
[Teparornueckui coBeT Hupexrop MN.E. Typosiesa
IIporoxon Nel ot 30.08.2023 r ITpuxaz Ne250 ot 30.08.2023 .
PABOYASA ITPOI'PAMMA

yueOHoro npeamera «Dusuka»
Ut o0ydaromuxcs 5-9 KiaccoB



r. bepe3oBcknii, 2023

Jlis mpeoponeHust TpyAHOCTEH B M3ydeHMM ydeOHoro npenmera «Pusuka» HeoOXxoauma
ajanTanus oObeMa U XapakTepa yueOHOro MaTepualia K MO3HABATEIbHBIM BO3MOXKHOCTSIM JIaHHOU
KaTeropuu oOO0Yy4aroluXcs, Y4eT HMX OCOOEHHOCTEH pa3BUTHS: HCIOIb30BAHUE AJITOPUTMOB,
BHYTPUIIPEIMETHBIX M MEXIPEIMETHBIX CBSA3€H, IIOCTENIEHHOE YCIIOKHEHUE H3y4aeMOro
MaTepuaa.

JaHHasg mporpamMma KOHKPETU3MPYET COAECPKAHHME IPEAMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUAMHU 00pa30BATENBHOIO CTaHJAPTa, PEKOMEHAYEMYIO IOCIEJOBATEIBHOCTh H3yYCHHS
pa3znenoB (U3UKUA C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTHKH Yy4eOHOTO
mporiecca, BO3PAaCTHBIX M TICUXOJOTHYECKUX ocoOeHHocTer oOydarommxcs ¢ 3[IP Ha ypoBHE
OCHOBHOTO 001Iero o0pa3oBaHus, OIpENeNsseT MHUHHMAaJIbHBI HaOOp OIBITOB, JIEMOHCTPAIHA,
IIPOBOJIUMBIX YUUTENIEM B KJIacce, 1a00paTOPHBIX pabOT, BBIIOIHAEMBIX 00YJarOIIUMUCS.

Metoauueckoid OCHOBOW u3yueHHs] Kypca «®dusmka» Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMsl SBISETCA CHCTEMHO-AEATENBHOCTHBIM TOJXO0M, O0ECHeUMBAIOUIMM JOCTHIKEHHE
JMYHOCTHBIX, METANpPEIMETHbIX M MPEIMETHBIX O00pa30BaTENbHBIX PE3YJIbTATOB IOCPEACTBOM
OpraHu3aly AKTUBHOM IO3HABaTEIbHON MAEATENBHOCTH OOYyYaroIIMXCs, YTO OYEHb BAXKHO IPU
obyuenuunzereit ¢ 3[1P, 1151 KOTOPBIX XapaKTEpPHO CHUYKEHHUE MTO3HABATEIbHON aKTHBHOCTH.

eaun uzyvyenusi GU3NKu:

e MpHOOpETeHHE WHTEpeca W CTPEeMJICHHS OOydJarouIuxXcs K HAYYHOMY H3yUEHHUIO MPHUPOJIBI,
pa3BHUTHE UX UHTEIIEKTYAIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;

e pa3BUTHE TMPEACTaBICHUM O HAydyHOM MeToJe IMOo3HaHus U  (popmupoBaHHe
HCCJIEIOBATENLCKOIO OTHOIICHHUS K OKPYXKAIOIINM SIBJICHUSM;

e (opmupoBaHME HAyYHOTO MHUPOBO33PECHHSI KaK pe3ylbTaTa H3YYCHHs] OCHOB CTPOCHHS
MaTepuH U QyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue npeAcTaBIeHUI O poiH HU3UKU AJIS Pa3BUTHS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIL;

® pa3BUTHE TIPEACTABJICHMA O BO3MOXHBIX cdepax Oyaymed npodeccrHoHaTbHON
NEeSATETLHOCTH, CBS3aHHOM ¢ (DU3HMKOHM, MOATOTOBKA K JallbHEHUIIEMYy OOYYEHHIO B 3ITOM
HaTPaBIICHUH.

JlocTikeHHe TUX TIeJIe MPOTrpaMMBI IO (PU3HUKE HA YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHMs

o0ecrieunBaeTcs peleHueM CIEeAYIOMNX 3a1aY:

e npuoOpeTeHUe 3HAHUM O JUCKPETHOM CTPOEHUH BEIIECTBA, O MEXAHWYECKHUX, TEIIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUAX;

® TpHOOpEeTEeHHE YMEHHUIl ONMUCHIBATh M OOBACHATH (pU3MUECKUE SBICHUS C HCIIOJIB30BaHUEM
MOJTYYEHHBIX 3HAHUI;

® OCBOCHME METOJOB PELICHUS MPOCTEUIINX PACUETHBIX 3a]1a4 C UCIIOJIb30BaHHEM (DU3UYECKUX
MoJIeTield, TBOPYECKUX U MPAKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;

® Dpa3BUTHE yMEHUI HaOMIONATh MPUPOAHBIC SBJICHHUS M BBIIOJIHATH OIMBITHI, J1JAOOpaTOPHBIE
paboTbl M OKCHEpUMEHTAJbHbIE MCCIEIOBAHUSA C HCIIOJIB30BAaHHUEM H3MEPHTEIbHBIX
puOOpPOB;

e ocBoeHME TpUEMOB paboTel ¢ uHpoOpMaNMeld (U3NYECKOTO COACpIKAHUSA, BKIIOYAs
MH(POPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (PU3MKH, aHAIU3 M KPUTUUYECKOE OLICHHMBAHHE
nHpopManuu;

® 3HAKOMCTBO cO cepaMu Npo(hecCHOHANBHON AEATENbHOCTH, CBA3aHHBIMU C (DU3HUKOH, U
COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAHHBIMHU HA JIOCTIKEHUSIX (PU3NUECKOI HAyKH.



Oco0enHocTn 0TOOpPA U alaNTALMU Y4eOHOT0 MaTepuaJjia no pusuke

OcHoBoii o0yuyenus oOywaromuxcs c¢ 3[IP Ha mpeamerax eCTECTBEHHOHAYYHOTO LMKJIA
SBISIETCSl PAa3BUTHE y HHUX OCHOBHBIX MBICIUTEIBHBIX ONEpalii (aHaau3, CHHTE3, CpaBHEHHE,
0000I1IeHrEe) Ha OCHOBE BBIMOJIHEHUS pPAa3BUBAIOIINX YIPAKHEHUH, (OpMHUpPOBaHUE MPHUEMOB
YMCTBEHHOW pPa0OTHI: aHANINW3 HWCXOJHBIX JaHHBIX, IJIAHWPOBAaHUE MaTepHaia, OCYIIECTBICHHE
MO3TAITHOTO ¥ UTOTOBOTO CAMOKOHTPOJIS, & TAKXKE OCYIIECTBIISETCS JIMKBUIALNS TPOOETIOB B 3HAHUSIX,
3aKpeIUIeHHe N3y4eHHOT0 MaTepHraia, OTpadoTKa aJlrOpUTMOB, IOBTOPEHHE NpoiieHHOro0. bombmioe
3HAa4YCHUE MPHUIACTCS] YMEHUIO PACCKA3aTh O BBIOJHEHHOI paboTe ¢ MpaBHIBHBIM YHOTpEOIeHUEM
COOTBETCTBYIOIIEH TEPMUHOJIOTHU M COOJIIOICHHEM JIOTHYECKUX CBA3EH B M3JIaraeMoM MaTtepualie.
Hus obyuaromuxcst 3[IP Ha ypoBHE OCHOBHOTO OOIIET0 OOpa30BaHUs MO-TIPEKHEMY SIBIISIFOTCS
XapaKTepPHBIMU: HEJOCTATOYHBIH YPOBEHb pAa3BUTHSA OTACNBHBIX ICHXMYECKHX MPOIECCOB
(BocpuATHs, BHHMAHUS, NaMsITH, MBIIUICHHUS), CHIDKEHHBIH YpPOBEHb MHTEIUICKTYaIbHOTO
pa3BUTHS, HU3KWH YypPOBEHb BBINOJIHEHHS Y4YCOHBIX 3aJaHWH, HHU3Kas YCICIIHOCTh OOYdYCHHS.
[TosToMy mpu wu3ydeHuu ¢Gu3MKH TpeOyeTcsl MeNeHANpPaBICHHOE HHTEIUIEKTYalIbHOE pa3BUTHE
obyuaroruxcsi ¢ 3I1P, oTBeuaromee X OCOOCHHOCTSIM W BO3MOMKHOCTSIM. YUeT OCOOCHHOCTEH
obyuaromuxcs ¢ 3IIP TpeOyet, 4To0bI IPH U3yYEHUH HOBOTO MaTepuaia 00s3aTeIbHO POUCXOIUIIO
MHOTOKPaTHOE €ro MOBTOPEHHE; PACHIMPEHHOE PACCMOTPEHHE TEM M BOINPOCOB, PACKPHIBAIOLINX
CBS13b (PU3UKHU C JKU3HBIO; aKTyaIH3alys NePBUYHOTO )KU3HEHHOTO OMBbITA 00YYaOLIHXCSl.

YcBoeHHe NpPOrpaMMHOrO Marepuaia Mo (U3MKE BBI3BIBACT OOJNBIINE 3aTPYAHEHUS Y
obyuaromuxcs ¢ 3IIP, mosTomy Teopusi m3ydaercss 0e3 BBIBOJIOB CIOXKHBIX (GopMyln. 3anadw,
TpeOyromue MPUMEHEHHS CIOKHBIX MAaTEMaTHIECKNX BBIYNCICHUN 1 (OPMYJI, B 0OCOOCHHOCTH TaKUX
TeM, Kak «MeXaHn4ecKoe ABIKEHHE,

«ApXI/IMe,I[OBa cuiay, «MexaHndeckas SHEPTHUA», ((SHGKT];)I/I‘ICCKI/IC SABJICHUSA,

«DJIEKTPOMArHUTHBIE SIBJICHUS», PELIAIOTCS B KJIACCE C IOMOILBIO YUUTEJIS.

Ocoboe BHMMaHHE NPU U3YUYEHHH Kypca (U3MKU YAETSeTCs MOCTAaHOBKE W OpraHU3aIlH
HKCIIEPUMEHTA, a TaK)Ke MPOBEIEHUIO (MPEUMYILECTBEHHO Ha Ka)XXJIOM YpPOKE) KPAaTKOBPEMEHHBIX
JEMOHCTpAaLUK (BO3MOYKHO C HCIIOJIb30BAaHMEM JJIEKTPOHHOM JeMoHcTpanuu). HexkoTopsle TeMbl
00s13aTeNIbHO JOJDKHBI BKJIIOYATh OMOpPHBIE JIabopaTOopHbIe pabOThl, KOTOpPhIE Pa3BUBAIOT YMEHHE
MOJIb30BATbCA MPOCTEHIIMMU TpUOOpaMM, aHAIM3UPOBATh IOJyYCHHbIE JaHHbIE. B CBs3U C
OCOOEHHOCTSIMU TIOBEJIEHUSI W JAesaTenbHOocTH oOydaromuxcss ¢ 3IIP  (pacTopmMoKeHHOCTb,
HEOPraHM30BaHHOCTb) MPEIYCMOTPEH CTPOXKAUIIMIA KOHTPOJIb 32 COOTIOJCHUEM IMPABHI TEXHHUKH
0€301acHOCTH TPHU MPOBEACHUH JIAOOPATOPHBIX U IPAKTUUYECKUX PAOOT.

Bonwimoe BHuManue npu u3ydeHnnu ¢puzuku noapoctkamu ¢ 3[1P oOpamraercst Ha oBiajgeHne
UMU TpPaKTHUYECKMMHM YMEHHUAMHM U HaBblkamu. [IpemycmaTtpuBaercs yMmeHblIeHHE oOBeMa
TEOPETUYECKUX CBEICHUM, BKIIOYEHHE OTACIBHBIX TEM WM ILIEJBbIX pPa3JesioB B MaTepHabl JUIS
0030pHOTr0, 03HAKOMHUTENBHOrO WM (haKylIbTaTUBHOTO u3ydeHus. llpeuiaraercs ymeHbLICHHE
o0beMa MaTEeMAaTUYECKUX BBIUMCIICHUH 3a CUET yBENUYEHHUS Ka4eCTBEHHOT'O ONHMCAHUS SBICHUU U
MIPOLIECCOB

JlocraToyHOE KOJMYECTBO BPEMEHH OTBOIHUTCS HA PACCMOTPEHHE TEM U BOIPOCOB,
PacKpbIBAIOIIUX CBS3b (U3MKH C )KU3HBIO, C TEMH SBJICHUSIMU, HAOIIOACHUSIMH, KOTOPbIE XOPOIIO
M3BECTHBI YYEHUKAM U3 UX )KU3HEHHOT'O OIIBITA.

MaxkcuManbHO HCHOJB3YIOTCS MEXKIPEAMETHBIE CBSI3W C TAaKUMHU JUCHUIUIMHAMH, Kak
reorpadus, Xxumusi, Ouonorus, T.K. odydatomrecs ¢ 3[IP ocoOeHHO HYX/Ial0TCs B NMPEMOAHECEHUH
OJTHOTO U TOTO K€ Yy4eOHOro marepuaja B pa3IUYHBIX acHeKTaX, B €ro BapbUPOBAHUU, B
HEOJJHOKPAaTHOM TOBTOPEHHUU M 3aKpPEIUICHUH MOJYYCHHbIX 3HAHMM W TNPAKTHUYECKUX YMEHHUH.
[To3Bomsist paccmarpuBaTh OAMH W TOT K€ Y4eOHBIM MaTepuana ¢ pa3HBIX TOYEK 3pEeHHS,
MEXITPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JIyUIIeMY OCMBICIICHHUIO, 00JIee MPOYHOMY 3aKPETIICHHIO
MOJYYECHHBIX 3HAHUM U MPAKTUYECKUX YMEHUU.

IIpumepHbIe BUABI AesATebHOCTH o0y4aromuxcs ¢ 3IIP, o0ycioBiaeHHbIe 0cO0BIMU



Opa3oBaTeJIbHBIMHU NOTPEOHOCTAMH H 00ecIeYnBaoIIMe OCMBICJICHHOE OCBOCHHUE
co/iep:KaHuU 00pa30BaHus MO npeaMmery «Pu3uKa»

[IpumepHas Temaruyeckass 1 TEPMUHOJIOTHYECKasl JIGKCUKA MO0 KypCy (DU3MKH COOTBETCTBYET
I1OOIT OOO0.

Coneprkanne BUIOB AesTenbHOCTH oOyuaromuxcs ¢ 3I1P Ha ypokax ¢usuku ompenensercs
UX 0COOBIMH 00pa3zoBaTeIbHBIMHU MOTpeOHOCTAMU. [ToMumo mmpoko ucnonszyemsix B [IIOOIT OO0
o0mMx A BceX OOy4aroluXCsli BUJIOB JIEATENbHOCTH CIEAYyeT YCHIUThb BUIBI JEATEIbHOCTH,
cneun(uYHble JUIA JaHHOM KaTeropuu JAereil, oOecreyrBarolue OCMBICICHHOE OCBOCHHE
coliep>kaHusl 00pa3oBaHUsl MO MpeIMETYy: YCHUJICHHE MNpPeIMETHO-NMPAKTHUYECKON IEesTEIbHOCTH C
aKTUBH3ALlMEH CEHCOPHBIX CUCTEM; OCBOCHHE MaTepuaa ¢ ONOPOil Ha aIrOPUTM; «IIOLIArOBOCTH) B
M3YYEHUH MaTepuaia; UCIOJb30BaHUE IOMOIHHUTEILHOW BU3YalIbHOM OMOpPHI (CXeMbl, IabJIOHBI,
ONOpHBIE TAONMUIIBI); PEUEBOW OTYET O MpOLECCe U pe3yiabTaTre NesTeNbHOCTH; BBHIMOJIHEHUE
CHelMaIbHbIX 3a/JaHui, OO0OEeCHeuMBAIOIMIUX KOPPEKLUUIO PEryIsiuu y4yeOHO-TI03HaBaTeIbHOM
JESITeIbHOCTH U KOHTPOJIb COOCTBEHHOT'O Pe3yJIbTaTa.

Hns oOyuatomuxcst ¢ 3[IP cymiecTBeHHBIM SIBISIOTCS MpPHUEMBI pabOThl C JIEKCHUYECKHM
MaTtepuaoM 1o npenmery. [IpoBoautcs cnernuanbHas padoTa MO BBEACHHUIO B aKTHUBHBIN CIOBaph
o0yJaromuxcss COOTBETCTBYIOUIEH TEpMHHONOTMU. M3ydaemble TEpMUHBI BBOJATCS  Ha
MOJINCEHCOPHOM OCHOBE, 00s13aTeIbHa BU3yalbHasi OIEPHKKA, aITOPUTMBI paOOTHI C OTIpeieNIEHUEM,
OTIOPHBIE CXEMBI JUIs aKTyaJTHU3aI[UUTEPMUHOJIOTUH.

B cBs3u ¢ ocoObiMu 00pa3oBaTenbHBIMH TMOTpeOHOCTAMH oOy4varomuxcs ¢ 3[IP, npu
IUTAHUPOBAHUU PAOOTHI YUEHUKA Ha YPOKE CIIeIyeT MPHUIEPKUBATHCA CIIeIYIOIIMXMOMEHTOB:

1. TIpu onpoce HEOOXOAUMO: TaBaTh AITOPUTM OTBETA; Pa3pelIaTh MOJIL30BATHCS ILIAHOM,
COCTaBJICHHBIM IPH MOATOTOBKE TOMAIITHETO 3aJ]aHus; 1aBaTh O0JIbIIE BPEMEHH TOTOBUTHCS K OTBETY
y IOCKH; pa3peraTh JAeaTh peIBapUTEIbHbIE3aNNCH, T0JIB30BaThCs HATJISIIHBIMU TTOCOOUSMH.

2. Tlo BO3MOXHOCTM 3a[aBaTh OOYYAIOIIMMCS HABOMALIME M YTOUHSIONIME BOIPOCHI,
KOTOpBIE TOMOT'YT MM I10CJIEI0BATENBHO U3JI0KUTh MaTepUall.

3. Cucremartv4ecku IIPOBEPATh YCBOEHME MaTepHaga II0 TeMaM YPOKOB, JUIs
CBOEBPEMEHHOT0 OOHapyKEHUS MMPOOEJIOB B MPOIIEAIIEM MaTepUare.

4. B nporecce u3y4eHus HOBOIO MaTepuasia BHUMaHUE YYEHHKOB 00paIaeTcs Ha Hauboee
CIIOXHBIE pa3fenbl u3ydaemoil Tembl. HeoOxonumo wamie oOpamiatbes K HUM C BOIPOCaMH,
BBISICHSIOUIMMH TTIOHMMAaHUE y4eOHOTo MarepHalia, CTUMYIUPOBATh BONPOCH MPH 3aTPYyAHEHUSIX B
YCBOCHHUU HOBOT'O MaTepHara.

Ha uzydenune ¢pusuku (6a30BbIil ypOBEHb) HAa YPOBHE OCHOBHOT'O 001Iero 00pa3oBaHus
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefleni0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 ygaca (3 yaca B Heeni0).

[Ipenyaraemslii B mporpamMmMe 1o (pu3MKe nepedeHs J1abopaTopHbIX pabOT U OMBITOB HOCHUT
PEKOMEHIATEIbHBIN XapaKTep, yUUTEINb IeIaeT BEIOOP MPOBEICHHS TaOOPATOPHBIX padOT U OIBITOB C
y4€TOM MHIMBUIYAIBHBIX OCOOCHHOCTEH 00y4aromuXCsl, CIMCKa SKCIEPUMEHTAIbHBIX 3aJJaHUH,
IpeJUlaraeéMbIX B paMKaxX OCHOBHOT'O TOCYapCTBEHHOT'0 SK3aMeHa 10 (PHU3HKe.

COJEP)KAHUE OBYYEHUA

7 KJIACC



Paznen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKLIEr0 MUpa.

®dusuka — HayKa o npupojie. ABiaeHus npupopl. DU3nvecKue sIBICHUS: MEXaHHUUECKHUE,
TEIUIOBbIE, AJIEKTPUYECKHE, MaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BenuuuHbl. M3mepenne ¢puznyeckux BenuunH. Guzndyeckue npudopsI.
[TorpemHoCTh M3MepeHuii. MexayHapoHas CUCTEMA €IMHULL.

Kaxk ¢u3uka u 1pyrue ecTeCTBEHHbIE HAYKH U3Y4aloT MPUpPoy. EcTecTBeHHO-HAaydIHBINH METO.
IIO3HAHUA: Ha6HIOI[eHI/Ie, IIOCTAaHOBKA Hay‘-IHOI‘O BOHpOCEl, BBIABHXCHHUEC TUIIOTEC3, 3KCH€pI/IMeHT 110
MIPOBEPKE THIOTE3, 00BsICHEHNE HAOMI0gaeMoro sABiaeHus. Onucanne GU3NIECKuX SBJICHUH C
HOMOIIIBIO MOJICIIEN.

Jemoncmpayuu.

1. MexaHnuueckue, TEIIOBbIE, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. @wusuyeckue MNpUOOPH W MPOIEAypa MPSAMBIX H3MEPEHHN AHAJIOTOBBIM U IU(PPOBBIM
pudopoMm.

Jlabopamopuuvie pabomot u onvimel.

OmnpeneneHue 1eHbl JeJIeHUS MKaJIbl H3MEPUTEIHLHOT0 pUdopa.

N3MepeHne paccTosTHUM.

W3mepenue 00bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenne pa3MepoB MAJIBbIX TE.

WN3mepenne TtemmepaTypbl NpH IOMOIIM JKUAKOCTHOTO TEPMOMETpa M JaT4yMKa

TEMIIEPaTypBl.

6. IlpoBeneHue wuccieqOBaHMsS 10 TMPOBEPKE THMIOTE3bl: JaJbHOCTh TOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Pasznea 2. IlepBoHayaibHbIe CBEeCHUS 0 CTPOCHHUHU BelllecTBa.

M

CrtpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOLINE TUCKPETHOE
CTpOCHHE BEIECTBA.

JIBr>kenue yacTuil BeniecTBa. CBsI3b CKOPOCTH ABUKEHUS YaCTHIL] C TEMIIEPATYPOH.
bpoynoBckoe nBmxkenue, nuddysus. BzanmoaeiicTBre yacTHI] BEIECTBA: IPUTHKEHUE U
OTTaJKHUBaHUE.

ArperaTHbl€ COCTOSIHHS BEILIECTBA: CTPOEHHUE ra30B, )KUIKOCTEN U TBEPABIX (KPUCTAIIIMUECKHUX )
Tesl. B3anMocBsA3b MeXly CBOMCTBAMU BEILECTB B Pa3HBIX arperaTHbIX COCTOSTHUSIX U UX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpavyuu.

1. HaGmrogenue OpOyHOBCKOTO ABUKEHUS.

2. Habmonenue nuddysuu.

3. HabOmoneHue sBieHUH, OOBICHAIONUXCS TPUTSDKEHHEM WIA OTTATKWBAHHUEM YaCTHII
BEIIIECTBA.

Jlabopamopuvie pabomot u onvimel.

1. OueHka 1uaMeTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHUEM (poTorpaduii).
2. OmnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO ACHUCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSKCHHS.
Pa3nea 3. /IBu:xeHMe ¥ B3auMo/ielicTBHE TeJl.



Mexannueckoe 1BukeHue. PaBHoMepHoe U HepaBHOMEpHOE BHKeHue. CkopocTs. CpenHss
CKOpPOCTb IIPU HEPAaBHOMEPHOM JIBM)KEHUU. PacuéTr myTu U BpeMEHU JABUKECHHUS.

SIBnenue nHepuMU. 3aKOH HHEPUMU. B3aumoaeicTBie Te Kak MPUUNHA U3MEHEHUS] CKOPOCTH
IOBYOKEHM Tel. Macca kak Mepa HHepTHOCTH Teia. [ImoTHocTs BemecTBa. CBA3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €lMHHIIE 00BEMA BEIIECTBA.

Cuna xak XxapakTepuCcTHKa B3auMoaencTBus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue
CWJIBI C TOMOILBIO TMHAMOMETpA. SIBJIICHHE TATOTEHUS U cuila TshKecTH. Cuila TSKECTH Ha JPYrux
maHetax. Bec tena. HeecomocTs. CrioskeHHe CHl, HAIIPaBJIECHHBIX MO OJTHOM MPSIMOM.
PaBHopelicTBytomas cuit. Cuna tpeHus. TpeHne CKOJIbKEeHHS U TpeHue Mokosi. TpeHue B npupoae u
TEXHUKE.

Hemoncmpayuu.

1. HaOmronenne MexXaHUUECKOTO ABIKEHUS TEa.

2. W3mepenHue CKOpOCTU MPSIMOJIMHEHMHOTO IBUIKEHHUS.

3. HaOGmroneHue siBIEHUS UHEPIUH.

4. HabmoneHne u3MEHEeHUs: CKOPOCTH TPH B3aUMOACHCTBUH TEI.
5. CpaBHEHHME MacC MO B3aUMOJICHCTBHIO TEII.

6. CnoxeHue cujl, HallpaBJIEHHbIX 110 OJHON IPSIMOM.

Jlabopamopmuvie pabomot u onvimel.

1. OmnpeneneHue CKOPOCTH PpAaBHOMEPHOTO JBIJKEHHUs (IIapuKka B IKUAKOCTH, MOJEIH
AJIEKTPUUYECKOTO aBTOMOOWMIIS U TaK JaJiee).

2. Ompenenenne cpeaHEl CKOPOCTH CKOJBXEHUS Opycka WM IapuKa IO HaKJIOHHOM

IIJIOCKOCTH.

Omnpenenenre MIOTHOCTU TBEPIOTO Tena.

4. OmpITbl, JOEMOHCTPUPYIOIIME 3aBUCUMOCTh PpACTSDKEHHS (JepopManuu) TNPYKHHBI OT
MPUITOKEHHOW CHJIBI.

5. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbBI TPEHMSI CKOJBXKEHHMsS OT Beca Tela U
XapakTepa COMPUKACAIONINXCs TOBEPXHOCTEH.

Pa3znen 4. /laBiieHne TBEPABIX TeJI, JKUAKOCTEN U ra3oB.

[98)

Hasnenne. CriocoObl yMEHbIICHHUS U YBEIMYCHU JaBieHus. [laBneHue ra3a. 3aBUCUMOCTh
JaBJIeHMs ra3a oT 00béMa, Temneparypsl. [lepenaua naBneHus TBEpABIMU TEIaMH, KUAKOCTIMH U
razamu. 3akoH [lackamns. [THeBMaTnueckrue MamimHbl. 3aBUCUMOCTD JJABIICHUS KUAKOCTH OT INTyOUHBI.
I'mapocrarudeckuit mapagokc. CooOrmaromniecs cocynsl. I napaBinyeckiue MeXaHu3Mbl.

Atmocdepa 3emin u aTMocdepHoe AaBieHue. [[pudnHbl CynecTBOBaHHS BO3YIIHON 000I0UKH
3emmu. OnbiT Toppudennu. M3mepenue atMmochepHOTO AaBiICHUS. 3aBUCUMOCTh aTMOC(EPHOTO
JaBJICHUS OT BBICOTHI HaJl YpOBHEM Mops. [IprOops! 11 m3MepeHust aTMOc(hepHOTo JTaBICHHUS.

JleficTBrE ®KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BriTankuBaromas (apxuMe0Ba) cuia.
3axoH Apxumena. [InaBanue ten. BosayxomniaBanue.

Jemoncmpayuu.

3aBUCUMOCTD JABJICHUS Ta3a OT TeMIEepPaTyphl.
[Iepenaua naBiieHUS KUJIKOCTBIO U I'a30M.
Coobmaromuecs CoCybl.

I'mppaBnuueckuii mpecc.

[TposiBnenue aecTBUs aTMOCHEPHOTO AABICHHUSI.
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6. 3aBHCHMOCTH BBITAIKHBAIOIIEH CHIBI OT 00BEMa MOTPYKEHHOM YacTU Tela M IJIOTHOCTH
KUIKOCTH.

7. PaBeHCTBO BBITAJKHBAIOLIEH CUJIbI BECY BHITCCHEHHOM KUIKOCTH.

8. VYcioBue 1uiaBaHus TeJl: IUIABAHWE WM MOTPYKEHHE TElI B 3aBUCUMOCTH OT COOTHOILECHHUS
IUIOTHOCTEW TeJIa U JKUJIKOCTH.

Jlabopamopuvie pabomot u onvimel.

1. HccrnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH
Tena.

2. OmnpeneneHne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TENO, IOTPYXKEHHOE B HKHUAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOIICH CUIIBI, JEUCTBYIOIIEH HA TEIO B )KUAKOCTH, OT
Macchbl Tela.

4. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJKUBAIOIIEH CHIIbI, IEUCTBYIOLICH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYNKEHHOM B KHUAKOCTh YACTH TeJa U OT IUNIOTHOCTHU KUJKOCTH.

5. KonctpympoBanme apeomeTpa WM KOHCTPYMPOBAHHE JIOAKM U ONpEIENICHHE €€
IpPy30I0AbEMHOCTH.

Pa3nea 5. PaGoTa n MOIIHOCTH. JHEprus.

Mexanunueckast pabota. MOITHOCTb.

ITpocTbie MexaHMU3MBI: pblyar, OJI0K, HAKJIIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBECHs pblyara.
[TpumeHeHMe paBuiIa paBHOBECHS pblyara K 0JI0Ky. «3omo0Toe nmpaBuio» Mexanuku. KITJ[ mpocThix
MexaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprusi. Kunetnueckas u noteHuumanbHas sHeprus. lIpeBpaiienue onHoro suaa
MEXaHUYECKOHN 3HEPTUHU B APYroil. 3aKOH COXpAaHEHUS JHEPTMH B MEXaHHUKE.

Jemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopuuvie pabomot u onvimel.

1. Omnpenenenue pabOTHI CUIIBI TPEHUS IPU PABHOMEPHOM JBHUKEHHUH TeJla TI0 TOPU30HTAIBHOM
MTOBEPXHOCTH.

2. HccnenoBaHue yCIOBHUM paBHOBECHS phluara.

N3mepenue KII/ HakJIIOHHOMN IJIOCKOCTH.

4. HW3yyeHue 3aKOHA COXPAHEHUSI MEXAHUYECKOW SHEPTHUU.

(98]

8 KJIACC

Pa3gen 6. TerioBblie AIBJICHUS.

OCHOBHBIE MOJIOKEHHS] MOJIEKYJISIPHO--KUHETHYECKOM TEOpUHU CTPOEHHUS BelecTBa. Macca u
pasMEpbI aTOMOB U MOJICKY!I. OHLITBI, MOATBCPIKAAOIMIUC OCHOBHBIC ITOJIOKCHU A
MOJIEKYJISIPHO-KUHETHUECKOU TEOpHH.

Mopenu TBEPOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSTHUMN BemecTBa. Kpucrammmiaeckue u
amopdusbie Tena. OObSICHEHHE CBOMCTB ra30B, )KUIKOCTEH 1 TBEPABIX T HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKON Teopur. CMauMBaHUE U KalWUISIPHBIC ABJICHUS. TemIoBoe paclumpeHue
U CXKaTHe.



Temneparypa. CBsi3b TeMIEPATypbl CO CKOPOCTHIO TEIJIOBOTO ABMKEHUS YacTUll. BHyTpeHHsIs
sHeprusi. CnocoObl U3MEHEHUs! BHYTPEHHEH SHepruu: Terionepeaya u copepiieHue padoTsl. Buasl
TEIIONEPe1auu: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3ITyYCHHUE.

KomumuectBo Termnorel. Y aenpHas TEIIOEMKOCT BelecTBa. TeIIio00MEH 1 TEILIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [1naBineHne u oTBepAeBaHNE KPUCTAITMISCKUX
BEILIECTB. Y IenbHas TeruioTa miasieHus. [lapoobpasoBanue u konaeHcanus. Mcnapenue. Kunenwue.
VY nenpHas TemoTa napoodpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS.

Brnaxxnocts Bo3myxa.
DHeprus TomMBa. Y IeJbHas TeII0Ta CTOPaHHUS.

[Tpuanmne! padots! TemnoBbix nurateneii KI1/1 rermnoBoro asurarens. TerioBble NBUTATEN U
3alIUTa OKPYKAKOILIEH CpEdbL.

3aKOH COXpaHEHMS U NIPEBPALLEHHS S3HEPTUH B TEIUIOBBIX IIPOLECCAX.
Jemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBHIKEHUSI.

Ha6mronenue quddysum.

HaGmroienue sSBiICHUI CMaYMBaHMSI M KATAJUTSIPHBIX SIBIICHUIA.
Habntoienue TemnoBoro pacimupeHust Ted.

W3meHeHue qaBiieHus ra3a Ipyu U3MEHEHUH 00bEMA U HarpEeBaHUU WIIH OXJIQKICHUH.
[IpaBuiia u3MepeHus: TeMIepaTyphl.

Buael reruionepenauu.

OxJaxieHre Ipy COBEpLICHUH paOOTHI.

9. HarpeBanue npu coBepIiieHUH pabOThl BHEITHUMU CHIIAMHU.
10. CpaBHEHHUE TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

11. HaGnroneHue KUTICHHMS.

12. HaGmrogeHue mocTOSTHCTBA TEMIIEPATYPHI TIPH TUTABJICHHH.

13. Mojenu TeTIOBBIX JBUTATEIICH.

Jlabopamopuvie pabomot u onvimel.

XN R =

OMBITHI 110 OOHAPYKEHUIO ACHCTBUS CHUJI MOJICKYJISIPHOTO TPUTSKCHHMS.

OMBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

OMBITHI 110 HAOJIFOACHHUIO TETIOBOTO PACIITUPEHHMS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

Omnpenenenue JaBIeHUs BO3yXa B OAJUIOHE IIMPUILA.

OMBITHL, IEMOHCTPUPYIOIIME 3aBUCUMOCTD JABJICHHUS BO3yXa OT €ro o0hEéMa U HarpeBaHUsI

WM OXJIKICHUSL.

6. IlpoBepka THMOTE3bl JUHEWHONW 3aBUCUMOCTH JUIMHBI  CTOJIOMKAa JKUIKOCTH B
TEPMOMETPHUYECKON TpyOKe OT TeMIepaTyphl.

7. HabGmroneHne n3aMeHEHHs] BHYTPEHHEH SHEPTUU Tejla B pe3yJbTaTe TeIIonepeadi U padboThl

BHCIIHUX CHIJL.

UccnenoBanue siBIeHUS TEIIIO00OMEHA MTPU CMENIMBAHUN XOJIOAHON U TOPSYEH BOJIBI.

9. OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOHM NpH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHIPOM.

10. Onpenenenne yaenbHOU TEIJIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca UCapeHus.

12. Onpezenenre OTHOCUTENBHON BIIaKHOCTH BO3/yXa.

13. Onpenenenune yaeabHON TEMIOTHI IUIABICHUS JIb/IA.
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Paznen 7. DiiekTpuyeckue 1 MArHMTHBIE SIBJICHUS.

DnekTpusanus Tei. J[Ba poaa 3JIeKTpuyYeCcKuX 3apsai0oB. B3anmoaencTBue 3apssKeHHBIX TEl.
3akoH KynoHa (3aBUCUMOCTh CHJIBI B3aUMOICHCTBUS 3aPSXKEHHBIX TEJT OT BEJIMYMHBI 3apSI0B U
pacCTOSHUS MEXY TEJIaMu).

DnekTpudeckoe nojie. Hanpspk€HHOCTD dnekTpudeckoro nods. [Ipuniun cynepno3uiuu
ANEKTPUICCKUX TIOJIeH (Ha KAYeCTBEHHOM ypPOBHE).

Hocurenu 3nekTpuueckux 3apsa0oB. DJIeMEHTapHbIN IeKTpudeckuil 3apsa. CTpoeHue aroma.
IIpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIIEKTPUUECKOTO 3apsia.

DNEeKTPUYECKUM TOK. Y CIIOBUS CYILIECTBOBAHMS 3JIEKTPUUECKOTO TOKA. ICTOYHUKH MMOCTOSTHHOTO
TOKa. JIefiCTBUS SIIEKTPUIECKOTO TOKA (TETUIOBOE, XUMHUYECKOE, MATHUTHOE). DJIEKTPUIECKUH TOK B
KUIKOCTSX U ras3ax.

Onexrpuueckas nenb. Cuna Toka. JnekTpudyeckoe HanpspkeHue. ConpoTUBIIEHUE IPOBOIHUKA.
VY enbHOE cONpoOTUBIICHUE BelecTBa. 3akoH Oma a1t yuactka uend. [locnenoBarensHoe u
napajuieIbHOE COSTMHEHHUE MMPOBOTHUKOB.

PaboTa 1 MOUTHOCTB 3EKTPUUECKOro Toka. 3akoH J[xoyns—Jlenna. DnekTpuyeckue Henu u
NOTpeOUTENH IEKTPUIECKOM SHEprun B ObITY. KOpoTKO€E 3aMbIKaHME.

ITocTossHHBIC MAarHUTHL. B3auMoaecTBIE NOCTOSHHBIX MarHUTOB. MarHuTHOE 110JIC.
MaruautHOoe noJie 3eMJId U €ro 3Ha4eHue JUIsl AU3HU Ha 3emiie. OnbIT Dpcreaa. MarHuTHOE 1oJjie
AIEKTPUUYECKOTO TOKa. [[pMeHeHne 3IeKTpOMarHuToOB B TeXHUKE. JleficTBUE MarHUTHOTO TOJIs Ha
MPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb MOCTOSHHOTO TOKA. ICMOIb30BaHUE AIEKTPOJBUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmnsiTel @apanes. SBnenue snekTpoMarauTHON uHAYKUUU. [IpaBuino Jlenna.
Onekrporereparop. CrocoObI MOTyYEHUs dACKTPUICCKON YJHEPTUU. DIESKTPOCTAHITUN Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHUH.

Hemoncmpayuu.

DJeKTpu3anus Tell.
JIBa pojia JIEKTPUUECKUX 3apsSA0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
YCTpoiCTBO U IEMCTBHE 3JIEKTPOCKOIA.
DNeKTpoCTaTU4YEeCKask UHIYKIUS.
3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsAI0B.
IIpoBOIHMKY U AUBIICKTPUKHU.
MoaenupoBaHH€e CUIOBBIX JJUHHUM 3JIEKTPUUYECKOTO OIS,
HcTouHNKH TOCTOSHHOTO TOKA.
JlericTBUS SIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKHUH TOK B KHUIKOCTH.
. 'a30BBI1 pa3psn.
. U3mepeHne cuiibl TOKa aMIEPMETPOM.
. U3mepenue 31eKTpuyecKoro HanpsKeHUs BOJIBTMETPOM.
. PeoctaTt u MarasuH cOonpOTHBJICHUMN.
. B3aumopencTeie noCTOSSTHHBIX MarHUTOB.
. MozaenupoBaHue HEBO3MOKHOCTH PA3EIICHHS MOJIOCOB MarHUTa.
. MozaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
. OnbIT OpcTena.
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20
21
22
23
24
25

. MarauTHOe noJje Toka. JJIeKTPOMarHur.

. [lelicTBME€ MarHMTHOTO MOJISl HA MPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATENH OCTOSHHOTO TOKA.

. UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON WHYKITUU.

. OnbiTer @apages.

. 3aBUCUMOCTb HaIlpaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCIIOBHM €r0 BOZHUKHOBEHHUS.
. DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomot u onvimel.

1. OmnbIThI 10 HAOTIOACHUIO STICKTPHU3AIUH T HHIYKIIUEH U MPU COTPUKOCHOBEHUH.

2. HccnenpoBaHue IEUCTBUS SJIEKTPUUYECKOTO MO HA TPOBOAHUKH U JUAJIEKTPUKHU.

3. CoOopka u mpoBepKa pabOThI ATEKTPUUECKOH IETH TOCTOSTHHOTO TOKA.

4. HW3mepeHue u peryJIupoBaHUE CUJTBI TOKA.

5. H3mepeHue U peryaupoBaHUe HAIPSKCHUS.

6. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Y€pe3 PE3UCTOP, OT COMPOTHUBICHUS
pe3ucTopa U HapsHKEHHs Ha pe3UCTOope.

7. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh JIEKTPUYECKOTO COMPOTUBIICHUS TPOBOJHUKA OT
€ro JUIMHBI, TUIOLIAU TOTIEPEYHOr0 CEUeHHs U MaTepuara.

8. IlpoBepka mpaBuiia CIOXKEHUS HANPSHKEHWW MPU MOCIETOBATEIBHOM COCIMHEHUU [BYX
PE3UCTOPOB.

9. TlpoBepka mpaBuia sl CUJIBI TOKA MPY NapajuIeTbHOM COEIMHEHUHU PE3UCTOPOB.

10. Onpenenenue pabOTHI SNEKTPUUESCKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOpP.

11. OnpeneneHne MOUTHOCTH AIEKTPUUECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MIYILIETO Yepe3 JTaMIIOUKY, OT HAMPsKEHUS! Ha HEH.

13. Onpenenenune KII/] narpeBarens.

14. UccnenoBanre MarHuTHOTO B3aUMOJIEHCTBUS MIOCTOSTHHBIX MAarHUTOB.

15. VI3yueHue MarHuTHOTO TOJISL TOCTOSSHHBIX MAarHUTOB MPU UX 00bEMHEHUH U Pa3AeICHUH.

16. UccnenoBanue AeMCTBUS AIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnpIThl, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTH CHJIbI B3aUMOJICUCTBUS KaTyIIKU C TOKOM U
MarHuTa OT CUJIbI TOKA W HANpPaBJICHUS TOKA B KaTYIIKE.

18. 3ydyeHue neicTBUS MATHUTHOTO MOJIS HAa MPOBOJHUK C TOKOM.

19. KonctpynupoBanue u uzyueHue paboThl 3J€KTPOIBUTATEIS.

20. U3mepenue KIIJ anexTpoaBUraTeIbHOM YCTAHOBKH.

21. OnbITl MO  HCCIENOBAHUIO SIBJICHHUS SJIEKTPOMAarHUTHOM WHIYKIUU: HCCIEAOBaHUE
M3MEHEHUN 3HaYCHHS U HAIlPaBJICHUS WHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexanunueckue siBJICHUS.

Mexanudeckoe aBmxeHne. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCUTEIBHOCTD
MEXaHUYECKOI0 IBMKEHUs. PaBHOMEPHOE NPSIMOIMHEHOE IBHKeHre. HepaBHOMepHOE
npsiMoJIMHENHOe JBHKeHHEe. CpellHssl © MTHOBEHHAsi CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopeHHOE npsiMoauHelHOe nBrkeHre. CBoOoHOE nageHue. OmbIThI
lNanunes.

PaBHOMepHOE BHKEeHHE 0 OKpyx)HOCTH. [lepuon u yacrota obpamenus. JIuneitHas u yrimonas
CKOpPOCTH. LIeHTPOCTpEMUTENBHOE YCKOPEHHUE.



Ilepseiit 3akoH Herorona. Bropoit 3akon Herotona. Tperuii 3akon Herorona. [Ipuniun
CYIIEPIIO3ULINU CUIL

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHUs: cuiia TPEHUS CKOJIBKEHUS, CUJla TPEHUS OKOs,
JpYyTU€ BUIbI TPEHHUS.

Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEeHUE CBOOOIHOTO MaieHus. JBrkenue
manet Bokpyr Connna. [lepBas kocMuueckast ckopocTb. HeBecoMoCTh u neperpys3Ku.

PaBHOBecue MarepuanbHO ToUkH. AGCOMOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea C
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. L{eHTp TskecT.

Nmnynse Tena. U3menenne nmmnynbca. MIMnyibe cuiibl. 3aKOH COXpaHEHUS UMITYJIbCA.
PeakTUBHOE NBUKEHHUE.

Mexanundeckas paboTa u MOIITHOCTh. PaboTa cuit TskecTu, ynpyroctu, TpeHus. CBsi3b SHEPTUH
1 pabotel. [ToTeHMaNbHas YHEPT U TeTa, MOAHITOTO Ha/l MOBEPXHOCTHIO 3eMid. [loTeHInanpHas
SHEprus ckatou npyxuHbl. Kunernueckas sHeprud. TeopeMa 0 KHHETUYECKON YHEPTUU. 3aKOH
COXPaHEHHUS MEXaHUYECKOM HEPTUU.

Hemoncmpayuu.

—

Ha6J'IIO,I[CHI/Ie MCXaHUYECKOT'O ABMKCHUA TCJIa OTHOCUTCIIBHO PAa3HbIX TCJI OTCuéra.

2. CpaBHeHHE NyTEW U TPACKTOPUM JBUKEHUSI OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX
TeJ oTcuéTa.

3. H3mepeHne CKOPOCTH U YCKOPEHUs MPSMOIUHEHHOTO IBUKECHUSL.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBH)KCHUS.

5. HabmoneHue IBUXEHHS Tella 10 OKPYKHOCTH.

6. HaGmroneHne MeXxaHMYECKUX SIBJICHUH, MPOUCXOIANINX B CUCTeMe oTcuéTta «Tenmexkay npu

e paBHOMEPHOM U YCKOPEHHOM JIBYKEHHH OTHOCUTEIIbHO KaOMHeTa (PU3UKH.
7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U JEUCTBYIOLIECH Ha HETO CHJIBI.
8. HaOnronenue paBeHCTBA CHJI IPU B3aUMOJCHCTBUH TEI.
9. H3MeHeHue Beca Tena IPU YCKOPEHHOM JIBUKEHUH.
10. Ilepegaua umnysabca Npy B3aUMOAECHCTBUM TEI.
11. IIpeoOpa3zoBanHus SHEPTUU TIPU B3AUMOJICHCTBUH TEJI.
12. CoxpaHeHHe UMITyJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.
13. CoxpaHeHre UMIyJibca IMPU a0COTIOTHO YIIPYTOM B3aUMOCHCTBUN.
14. HabnroneHre peakTUBHOTO JIBHKEHUSI.
15. CoxpaHeHre MEXaHMYECKOW SHEPTHUHU TIPU CBOOOHOM IaJICHUH.
16. CoxpaHeHre MEXaHUYECKON YHEPTUH NP IBUKEHUU TeJIa MO IEHCTBUEM NPY>KUHBI.
Jlabopamopuvie pabomot u onvimel.

1. KoncTpynpoBaHue TpakTa AJid pa3roHa W JAJbHEHUIIEr0o PaBHOMEPHOTO JBHM)KEHUS IIapHKa
WJTU TEJICKKHU.

2. OmpeneneHne CpemHEH CKOPOCTH CKOJBKECHHS Opycka WM JBWKCHUS IIapuKa 10
HAKJIOHHOM MJIOCKOCTH.

3. OmnpeneneHne YCKOPEHUs Tejla TMPU PABHOYCKOPEHHOM JABWIKCHHMM TI0 HAKJIOHHOM
MJIOCKOCTH.

4. UWccnenoBaHue 3aBHCHUMOCTH IYTH OT BpPEMEHHU INpPU PaBHOYCKOPEHHOM JBMKEHHU Oe€3
Ha4aJIbHOW CKOPOCTH.

5. TlpoBepka THUIOTE3BI: €CIW TPH PaBHOYCKOPECHHOM JBI)XKCHHH 0O€3 HAaYaJbHOW CKOPOCTH
MyTH OTHOCSTCS KaK PsiJl HEYETHBIX YUCEN, TO COOTBETCTBYIOLIME MPOMEXKYTKH BPEMEHH
OJINHAKOBBI.



6 I/ICCJIC,Z[OBaHI/IC 3aBUCUMOCTH CUJIbI TPCHUA CKOJIBXKCHUS OT CUJIBI HOPMAJIBHOT'O JaBJICHUA.

7. Omnpenenenue kodpuimeHTa TPECHUS CKOTbKCHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenue pabOTHI CHIIBI TPEHUS IPU PABHOMEPHOM JBUKEHHUH TeJla 110 TOPU30HTAIBHOM
MMOBEPXHOCTH.

10. Onpenenenne pabOTBI  CHJIBI  YINIPYTOCTH TPHU TOABEME Tpy3a C HCIOIb30BAHHEM
HEMMOABUKHOT'O U TIOABHUKHOT'O 6JIOKOB.

11. 3y4yeHue 3aKkOHA COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannveckue KoJie0aHUs U BOJIHBI.

KonebatenpHoe nBmkenrne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHO/I, 4acTOTa,
aMIUTUTY/Aa. MaTteMaTUu4ecKuii U Mpy>KUHHBIN MasTHUKU. [IpeBpalienue sHEpriun pu KosedaTeIbHOM
JBUKECHUH.

3aryxatomue kojiebanus. BernyxeHHble kKonebanus. Pezonanc. MexaHndeckue BOJIHBI.
CpoiicTBa MexaHn4YeCKUX BOJH. [IpoonbHbIE U NIONIEpeYHbIe BOIHBI. J{JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHHn4eCKre BOJIHBI B TBEPAOM TEJIE, CEUCMUUECKUE BOJIHBI.

3BykK. I'poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MHpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. Habmionenue konebaHuit Tei noja AeWCTBUEM CHITBI TSHXKECTU U CUIIBI YIPYTOCTH.
2. HalGmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmioneHue BBIHYKACHHBIX KOoJIeOaHUI U pe3oHaHca.

4. PacmpocTpaHeHHe IPOIOJIbHBIX U IONEPEYHBIX BOJIH (HA MOAEIH).

5. HabmoneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKYCTUYECKUI pE30HAHC.

Jlabopamopnuvie pabomot u onvimel.

—

Onpe;[eneHHe YaCTOThI U IICpHUOaa KOJICGaHI/Iﬁ MaTeMaTH4YCCKOI0O MassiTHHKA.

2. OmpepeneHre 4acTOThI U TIEPUO/Ia KoJIeOaHUH TPYKUHHOTO MasTHHKA.

HccnenoBanue 3aBUCUMOCTH NEpHOAA KojeOaHH MOABEIICHHOTO K HUTH Tpy3a OT JUTMHBI

HUTH.

4. WccnenoBaHue 3aBUCUMOCTH NIEpUOJIa KOJEOAHUH MPYKMHHOTO MasiTHUKA OT MaccChl rpy3a.

5. TlpoBepka HE3aBUCUMOCTH TEpHOJia KOJeOaHWI Tpy3a, MOJABEIICHHOTO K HUTH, OT MAcCChI
rpysa.

6. OmnbIThl, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh Mepruoa KojeOaHui MpPY>KUHHOTO MasiTHUKA OT
MAacChI Tpy3a U KECTKOCTU IIPYKUHBI.

7. W3MmepeHne yCKOpEHHUsI CBOOOIHOTO IMaICHHUS.

Pazgen 10. JjieKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

(98]

DNEeKTPOMarHuTHOE MoJjie. DIEKTPOMArHUTHbBIE BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[[Tkana 3neKTpOMarHUTHBIX BOJIH. MIcrionb30BaHueE 3EKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DJieKTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CBoiicTBa 37€KTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopnuvie pabomot u onvimel.

1. W3yuyeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TeedoHa.



Pa3znen 11. CBeroBELI€E SIBJICHUS.

JlydyeBas monensb cBera. Mctounnku cBeta. [IpsamonnHeiiHoe pacnpoCTpaHEHHE CBETa. 3aTMEHUS
Comnnua u JIynel. Otpaxenne cBera. [lmockoe 3epkano. 3aKOH OTpaKEHUS CBETA.

IIpenomiienue cBeTa. 3aKOH NMpenoMiIeHHs cBeTa. [loHOe BHYTpEHHEE OTpakEHUE CBETA.
Hcnonp30BaHKe MOJHOTO BHYTPEHHETO OTPAXKEHMSI B ONITUYECKMX CBETOBOJAX.

JIunza. Xox mydeit B mma3e. OnTuyeckas cucrema (oroarmapara, MUKPOCKOTIA M TEJIECKOTIA.
I'ma3 kak ontuyeckas cucreMa. ban3opyKkocTh U JalbHO30PKOCTb.

Paznosxenune 6emnoro ceeta B ciekTp. OnbiTel HetoToHa. CrioskeHHE CIEKTPaTbHBIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpssMONMHENHOE paCIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tony4yenue n300pa>keHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTruyeckuii CBETOBO/I.

Xox ydeit B coOuparomiei JTnH3e.

XoJ J1y4ell B pacCEeUBAIOLLEH JIUH3E.

[Tonyuenune n300pakeHNIA ¢ TOMOIIIBIO JTHH3.

9. Tpunuun neiictBus (oToanmnapara, MUKPOCKOIIA M TEJIECKOTIA.
10. Monenn riaza.

11. Pa3noxenue 6eioro cBeTa B CIIEKTP.

12. ITomy4yenue 6e0ro cBeTa MpH CIOKEHUU CBETA Pa3HbBIX IIBETOB.
Jlabopamopuuvie padbomot u onvimel.

NN R =

1. HccnepoBaHue 3aBUCUMOCTH YIJla OTPasK€HUs CBETOBOTO JIy4ya OT yIJia MajeHHusl.

2. H3ydeHue XapaKTEepPUCTUK U300paKeHUsS IPEeIMETA B INIOCKOM 3epKalie.

HccnenoBanne 3aBUCHUMOCTH yria MpPEIOMIICHHS CBETOBOTO Jiydya OT yrja MajgeHus Ha
IPAHUIIE «BO3YX—CTEKIION.

4. Tlonmyuenue n300pakeHUI ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Ompenenenue GOKYCHOTO PACCTOSIHUS U ONITHYECKOUN CHITBI COOUPAIOIICH JTHH3BI.

6. OMBITHI TTO PA3IOKEHUIO OEJIOTO CBETA B CIEKTP.

7. OnbITHI IO BOCTIPUATHIO LIBETA MPEIMETOB IPU X HAOIIOIEHUH Yepe3 IIBETOBbIC (DMIIBTPHI.
Pa3znea 12. KBaHnToBLI€E IBJICHHUS.

[98)

OmneiTel Pe3epdopaa u uranerapras Moaenb atoMa. Mogens aroma bopa. Ucmyckanue u
MOIJIOIIeHUE cBeTa aToMOM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eta- u ramma-u3nyuenus. CTpoeHre aTOMHOTO siipa. HykimonHas
MOJIETb aTOMHOTO simpa. M3otonel. PanuoaktuBHbie npespaiieHusd. [leproa nomypacnaga aTOMHBIX
sep.

SAnepHble peakuu. 3aKOHbI COXPAaHEHUSI 3aPSJ0BOI0 U MACCOBOI'O YUCEN. DHEPTHUs CBS3U
aTOMHBIX siziep. CBsA3b MacChl M SHEPruH. Peaknuu cuHTe3a U AeneHus suep. MictTounuku sHepruu
CouHiia 1 3BE31.

SAnepHas sHepreTuka. JIeMcTBUS paAMOAKTUBHBIX U3JIy4YEHUN Ha )KUBBIC OPraHU3MBI.

Jemoncmpayuu.



CrieKTphl U37Ty4€HUS U TOTJIOIIEHHUS.

CrexTpsl pa3aIu4HbIX Ta30B.

CrnexTp Bomopoa.

Ha6nronenue tpexoB B kamepe BuibcoHa.

Pabora cuéryrka MOHU3UPYIOIUX U3TyICHUH.

Perucrpanus nznydeHus: npupoAHBIX MUHEPAJIOB U ITPOTYKTOB.
./Iaéopamopuble padomwt u onvimol.

O L

1. HaGmrogeHue CIUTONMIHBIX U JTMHEHYATHIX CIICKTPOB U3TyUCHUS.

2. HccnenoBaHue TpEKOB: H3MEPEHUE OHHEPrMM YaCTHIBl 110 TOPMO3HOMY IHyTH (IO
dboTorpadusam).

3. U3mepeHue paanoakTHBHOTO (oOHa.

IToBTOpPHTEIBLHO0-000011IAO LN MOLYIb.

[ToBTOpHUTENBHO--0000IAOIIHNI MOTYJb TIPEAHA3HAYCH SISl CHCTEMAaTH3alMA B 0000IIEHUS
MPEIMETHOTO COJIEP>KaHHS U OIBITA AEATEIIbHOCTH, IPHOOPETEHHOTO NP M3YUYEHHH BCErO Kypca
(GU3HKH, a TaKXKe JIIS TIOJTOTOBKH K OCHOBHOMY T'OCYJIaPCTBEHHOMY 3K3aMeHY 0 (PU3UKE JUIs
o0ydJaronuxcs, BEBIOPABIINX 3TOT y4eOHBIN MpeIMeT.

IIpy n3y4eHnu JaHHOTO MOAYJI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI NE€ATEIILHOCTH, Ha
OCHOBE KOTOPBIX 00eCIeunBaeTCs JOCTHKEHUE IPEIMETHBIX M METapPeAMETHBIX IIAHUPYEMbIX
pe3yabTaToB 00y4eHus, POPMUPYETCS €CTECTBEHHOHAYYHAsTPAMOTHOCTD: OCBOSHHE HAyYHBIX
METO/IOB UCCIIEI0BaHMsl ABJICHUI NPUPOBI M TEXHUKHU, OBJIAJICHHE YMEHUSAMH OOBACHATH (PU3HUECKHEe
SIBJICHMS, [IPUMEHSIS TI0JIy4CHHbIE 3HAHM, PEIIaTh 3a/1a4y, B TOM YUCJIC KAYECTBEHHBIE U
JKCIIEPUMEHTAJILHBIE.

[IpyHIUIIHATIBHO ACSATENBHOCTHBIN XapaKTep JaHHOTO Pa3zelia pealu3yeTcs 3a CYET TOro, 4To
o0yyJaroImuecs BHIIOIHIIOT 3aJaHHs, B KOTOPBIX UM IIPEIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacrio3HaBaTh U HAYYHO OOBSICHATH (PU3NUECKUE SABIICHUS B
OKpY>Kalollel NpuUpoJie U MOBCEAHEBHOM KU3HH;

HCIOJIb30BATh HAYYHBIC MCTOABI UCCIICAOBAHUA (I)I/I3I/I‘IGCKI/IX HBHCHHﬁ, B TOM 4YHCJIC OJIA
MMPOBCPKU TUIOTE3 U MOJTYUCHUA TCOPCTHUICCKUX BBIBOJAOB,

O0OBICHATH HAay4YHBIC OCHOBBI Han0O0JIee BaXKHBIX JOCTIKEHUI COBPCMCHHBIX TGXHOHOFHﬁ, Harmpumep,
IMPAKTUYCCKOI'0 UCIIOJb30BaAHUA PA3IMYHBIX KCTOYHUKOB SHEPIrM Ha OCHOBC 3aKOHA IIPEBPAIICHUA U
COXpPaHCHUA BCEX U3BCCTHBIX BUAOB DHCPIUH.

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

N3zyuenne Gpu3nku Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHuUs HANIPaBJICHO Ha TOCTH)KEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

B pesynbprare uzydenus Gu3uku Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa30oBaHus Y 00yJaroIIerocs
OyayT chopMUpOBaHBI CIEAYIOIINAE JIMYHOCTHBIC PE3YIbTATHI B YACTH:

e 1) naTpHOTHYECKOr0 BOCTIMTAHMSA:



e [] mposBIEHHE HHTEpeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hu3ndeckoit
HaYyKH;

e [] IEHHOCTHOE OTHOLICHUE K JTIOCTHKEHUSAM POCCUUCKUX YUEHBIX--(DU3UKOB;

e 2) rpa:kIaHCKOro U TJyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

e [] TOTOBHOCTh K AaKTHBHOMY YYacCTHIO B OOCYXJEHHUH OOIIECTBEHHO3HAUUMBIXH 3TUYECKHX
npo0JieM, CBSA3aHHBIX C IPAKTHYECKUM MTPUMEHEHHEM JOCTHKCHUH (PH3UKU;

e [ 0OCO3HaHHE Ba)KHOCTU MOPAIbHO--3TUYECKUX MPUHLIUIIOB B A€ATEILHOCTH yYEHOTO;

e 3)3CcTeTHYecKOro BOCIIMTAHMS:

e [ BOCHpHSTHE ACTETUYECKUX KauyecTB (PU3MUYECKOW HayKu: €€ TapMOHHYHOIO IOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

e [ ocO3HaHME IIEHHOCTH (hPU3HUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUPA, OCHOBBI
pa3BUTHS TEXHOJIOTU, BAXKHEHIIIEH COCTABIISIONIEN KYIbTYPHI,

e [] pa3BuTHE HAyYHOH JIOO03HATEIBHOCTH, HHTEPECa K UCCIIE0BATEIbCKOM e TeNbHOCTH;

e 5) ¢popMupoBaHus KYJIbTYPbI 310POBbs 1 IMOIHOHAIBHOTO 0JIATOMOTYYHSI:

e [] OCO3HaHHE IICHHOCTU 0€30MacHOro oOpasa XU3HH B COBPEMEHHOM TEXHOJOTHUYECKOM MHDPE,
BRXHOCTH TpaBWJI OE30IaCHOTO MOBEJIEHHsS Ha TPAHCHOPTE, HA JOpOrax, C JIEKTPUUYECKHM U
TEIUIOBBIM 00OpYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

e [] chopMUPOBAaHHOCTh HaBBbIKAa pe(ieKCHH, MPU3HAHME CBOETO MpaBa Ha OMIMOKY M TAaKOTO XKe
IpaBa y Ipyroro 4eioBeKa;

e 6) TPYZ0BOIO BOCIINTAHMSA:

e [ aKTHBHOE y4YacTHE B PCHICHUHM NPAKTHUYECKUX 3a1ad (B paMKax CeMbH, 00pa30BaTeIbHOU
OpTraHM3aIK, TOPOJia, Kpas) TEXHOJIOTHYECKON M COIMAILHOW HAIMPAaBICHHOCTH, TPEOYIOIIUX B
TOM 4ucie U GU3NYECKUX 3HAHUI;

e [] MHTEpeC K MPaKTHUECKOMY M3Y4YEeHHUIO PO EeCcCHid, CBI3aHHBIX C (PU3UKOM;

e 7) 3K0JIOTHY€eCKOIr0 BOCIIUTAHUSA:

e [| opueHTaIMs Ha MpUMeHeHUe QU3NYECKUX 3HAHUM ISl PEeIIeHUs 3a7a4 B 00JIACTH OKPYKArOIIeh
Cpellbl, TUIAHUPOBAHUS MOCTYIKOB M OIICHKH HMX BO3MOKHBIX TOCJEICTBUN MMl OKpYKaromiei
Cpelibl;

e [] oco3HaHUE IM00ATBHOTO XapaKTepa HIKOJOTHIECKUX MPOOIJIEM U IyTel UX pelIeHus;

e 8) aganTanuM K U3MEHSIIONIUMCH YCJIOBUSAM COUMAJILHON M MPUPOJIHOH Cpebl:

e [ moTpeOHOCTh BO B3aMMOJCHCTBUM MpPH BBHIMOJIHEHUU HCCIIEIOBAHUNA M MPOEKTOB (PU3NYECKOU
HAIpPAaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;

e [] MOBBIIICHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO ACSITeIbHOCTD;

e [ moTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hclie GOPMYITUPOBATH UICH, MOHSITHS,
TUTOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

e [] oco3HaHue e(PUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

e [| IUIaHUPOBAHUE CBOETO PA3BUTHS B MIPUOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUM;

e [ cTpeMJICHHE aHAIM3MPOBATh U BBISBIATH B3aMMOCBS3H MPHUPOABI, OOIIECTBA U YKOHOMUKH, B
TOM YHCJIE C HCIIOJIb30BaHNEM (DU3MUYECKUX 3HAHMIA;

e [OIIEHKA CBOUX JEHCTBHI ¢ YYETOM BIMSHUS Ha OKPYKAIOLIYIO CPEAY, BOSMOMXHBIX I100abHBIX
MIOCJICICTBUM.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbpTaTe ocBoeHHS IpOrpaMMbI 10 GU3UKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y
oOyuatoerocsi 0yayt copMHUpPOBaHBI MeTaNpeIMeTHbIE pe3yJIbTaThl, BKIIIOUAOIIUE



MO3HaBaTeJIbHbIC YHUBEPCAJIbHBIC YUeOHbBIC IeHCTBHS, KOMMYHHKATUBHbIC YHUBEPCAJIbHBIC YUeOHbIC
JeUCTBUS, pETyNsSTUBHBIC YHUBEPCAIbHBIC yUeOHbIE ICHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHUS

Ba3oBble Jjornueckue AeiicTBUA:

BBISBIIITH M XapaKTE€PHU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SBICHUIN);
YCTaHABJIMBATh CYIIECTBEHHBIM NPU3HAK KiIAacCH(HUKAINU, OCHOBAHUS Il 000OMICHUS U
CpaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEYMST B PACCMaTPUBAEMBIX (haKTaxX, NAHHBIX W
HaOTIOICHNAX, OTHOCSIIIUXCS K (PU3NUECKUM SIBICHHSM;

BBISIBIISITh NIPUYUHHO--CJICJICTBEHHBIE CBS3M TPU H3YYEHUM (U3NYECKUX SIBICHUH U
NPOIIECCOB, JeNaTh BBIBOJBI C HCIOJB30BAHUEM JEAYKTHBHBIX W  HHIYKTHBHBIX
YMO3aKJIIOYECHHUH, BEIIBUTaTh THIIOTE3BI O B3AUMOCBSI3SIX (PM3MYECKUX BEITUUHH;
CaMOCTOSITENILHO BBIOMpATh CIOCOO pemieHus y4eOHOW (u3nueckoil 3amaun (CpaBHEHHUE
HECKOJIbKMX  BapuHaHTOB  peIIeHHus, BbIOOp Haubojee MOAXOAAUIETO C  Yy4&€TOM
CaMOCTOSITENTFHO BBIICTICHHBIX KPUTEPHUCB).

Ba3oBble ucciaenoBarejabcKue NeHCTBUA:

HCII0JIb30BaTh BOIPOCHI KaK MCCIIEA0BATENbCKUI HHCTPYMEHT IIO3HAHMS;

IPOBOJIUTH MO CAMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIH (U3NYecKuid
AKCIIEPUMEHT, HEOOIbIIIOE UCCIIeI0BaHUE (PU3NYECKOTO SIBICHNUS;

OLIEHUBATh Ha TNPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIMIO, MOJYYCHHYIO B XOJ€
UCCIIEIOBaHMs WM DKCIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMYIHpPOBaTh 000OIIEHUS M BBIBOJBI MO pe3yjbTaTaM HPOBEAEHHOIO
HaOJI0/IEHUs, OTIBITA, UCCIIEIOBAHMS;

MPOTHO3UPOBATh BO3MOXKHOE JajbHElIIee pa3BUTHE (U3NYECKUX MPOIECCOB, a TAKKe
BBIIBUTATh TIPEIMOI0KEHUSI 00 UX PA3BUTHUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Padorta ¢ unopmanmeii:

NPUMEHATh pa3IMYHbIe METOJbl, WHCTPYMEHTHI M 3alpochl TPH MOUCKE M 0TOOpe
nHGOpPMAIIUY WK TaHHBIX C YYETOM IpeIoKeHHON yueOHoM (pusnyeckoit 3aaaun;
aHAJTM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX BHJIOB
1 (opM IpeICTaBIICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpPATh ONTUMalbHYIO (OopMy NpeACTaBIeHHS WHGPOPMAIMA U
WLTIOCTPUPOBATH PEIIaeMble 3a/1a41 HECJIIOKHBIMU CXEMaMH, JHarpaMMaMy, HHOU Tpaukon
A X KOMOMHAIMSIMHU.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS:

B X0Jle 00CYX/IeHUsI yueOHOTO MaTepuala, pe3yJlbTaToB JabOpaTOPHBIX paboT M MPOEKTOB
3aJ1aBaTh BOIIPOCHI [0 CYIIECTBY 00CYKAaeMOM TeMbI U BbICKa3bIBaTh WCH, HAllCJICHHbIC HA
peleHne 3aJauu 1 MoAiep kaHue 01aroxenaTeaIbHOCTH O0IEHM S

COIIOCTABJIATH CBOU CY)KJIEHHS C CY)KICHUSAMHU JAPYIHMX YYaCTHUKOB JManiora, 0OHapy>KUBaTh
pas3nuyme U CXOJCTBO MO3ULINH;

BBIPa)KaTh CBOIO TOUYKY 3PEHMSI B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJIMYHO MPEJCTABIATh PE3YIbTAThl BHIOJHEHHOTO (DPU3NYECKOTO OIbITAa (IKCIEPUMEHTA,
HCCIe0BaHUs, TIPOEKTA);



MOHUMATh W HCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYATLHOU pabOTHI TpH
pelieHuN KOHKPETHON (PM3UIECKOI MPOOIEMBI;

MPUHUMATh LEJIM COBMECTHOM JI€ITENIBHOCTH, OPraHU30BBIBATH JCHUCTBHS IO €€
JOCTHKEHHIO: PACIpeAeNsiTh POJH, OOCYXKIaTh MPOLECCHl M PEe3yJNbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JTFOICH;

BBITIONHATh CBOIO 4acTh pabOTHI, JOCTUTas KayeCTBEHHOI'O pe3yibTara IO CBOEMY
HaIPaBJIECHUIO U KOOPAUHUPYS CBOU JAEHCTBUA C IPYTUMU WICHAMH KOMaH/IbI;

OIICHMBATh KAauyeCTBO CBOETO BKJaJa B OOIIMKI MPOAYKT MO KPHUTEPUSM, CaMOCTOSTEIHHO
chopMyTUPOBAaHHBIM YYACTHUKAMH B3aMMOICHCTBHS.

PeryasiTuBHbIe YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranmusanus:

BBIBISITH MPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CHUTyalUsX, TPEOYIOIIMX sl pEIICHUS
(bu3nUecKux 3HAHUMH;

OPHEHTHPOBATHCS B PA3IMYHBIX MOJXO0JaX MPHHATHS PeIIeHNH (MHANBUAYAIbHOE, IPUHITHE
perieHus B TpyImIe, IPUHATHE PEIICHUH TPYIION);

CaMOCTOSITENIbHO ~COCTaBIISITH ITOPUTM  pelIeHus (u3nyeckod 3amadud WM IUlaHa
UCCIICIOBAaHUS € Y4YETOM MMCIOIIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBaTh IIpeJlaracMble BApUaHThI PEIICHHIA;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3 PEIICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHbII HHTEJ/VIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U MPEeJIaraTh MiaH e€ N3MEHECHHUS;

OOBSICHATh MPUYUHBI JOCTHKEHHSI (HEJOCTUKEHMS) PEe3yJIbTaTOB JEATEIbHOCTH, /aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBHI B JIEATEIHHOCTh (B TOM 4HCIE B XOJ BBIMOJHEHUS (PUINIECKOTO
WCCIICTIOBAHMS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSATEIHCTB, U3MEHUBIIUXCS CUTYAIUH,
YCTaHOBJICHHBIX OLUIMOOK, BOSHUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNIbTATA LIEJI U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JAPYTOro YeloBeKa B XOJ€ CIopa WM AUCKYCCUU HAa HAYIHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroTo;

MpHU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU penieHnd GU3NYECKUX 3a/1ad WIH B YTBEPKICHUSIX
Ha Hay4HbIE TEMbI M TAKOE K€ IPaBO IPYyroro.

INPEAMETHBIE PE3YJIbTATHI

K koHIy 00y4enus B 7 Kjacce peIMETHBIC Pe3yJIbTaThl HA 0230BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMHUPOBAHHOCTD Y OO YJAFOIIMXCSI YMEHUMN

UCIOJIb30BATh MOHATUA: (PU3MUECKHE M XUMUYECKUE SABJICHUS, HAOIOJCHUE, IKCIICPUMEHT,
MOJIeJIb, TUIIOTE3a, EANHULIBI (PU3NUYECKUX BEJTUYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSA
BemiecTBa (TBEpAOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOe MABIKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSMOJIMHEIHOE), TPAaeKTOpHUs, PABHOACUCTBYIOLIAs CuiIa, AedopManus
(ynpyras, miaacTu4eckas), HeBECOMOCTb, COOOIIAIONIUECS COCY/IbI;



pasznuyath sBiaeHHUs (qUdQy3us, TEMIOoBOE ABWKEHHE 4YacTHUI] BEIECTBa, PAaBHOMEPHOE
JBWKEHNE, HEPAaBHOMEPHOE JBWKEHUE, HWHEPLMs, B3aUMOJCHCTBHE TEJ, pPAaBHOBECHE
TBEPABIX TEI C 3aKpPEIUIEHHOW OCBIO BpAILEHUs, IIepelada AABJICHUS TBEPABIMU TeJIaMH,
KHUAKOCTAMU M Ta3aMmH, arMmochepHoe [aBieHHe, IUIaBaHWE TeJ, IpPeBpalICHUS
MEXaHUYECKON SHEPruu) IO ONHCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3MUECKUX SBICHUNA B OKPY)KAIOLIEM MHUpPE, B TOM
yrcie (PU3NYecKHe SBJICHUS B MPUPOJIE: MPUMEPHI ABIKEHHS C Pa3IMYHBIMU CKOPOCTSIMU B
KUBOM M HEXUBOM IpUPOJE, NEWCTBHE CUIbl TPEHHS B NPHUPOAE U TEXHUKE, BIMSHHE
aTMOC(epHOro AaBJICHHS Ha KUBOM OpraHU3M, IJIaBaHUE PbIO, phlyaru B TeJle YeI0BeKa, MPH
ATOM MEPEBOJUTH MPAKTUUYECKYIO 3aJauy B y4eOHYIO, BBIIEIATH CYLIECTBEHHbIE CBOMCTBA
(mpu3HaKyM) PpU3MUECKUX SBICHUH;

OMUCHIBATh HM3y4YEHHBIE CBOICTBa Tel M (U3MUECKUE SIBICHUS, MCIONb3yd (U3HUEcKHe
BEJIMUUHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPeMs, TyTh, CKOPOCTb, CPEAHSISI CKOPOCTD,
CWJa YIPYroCTH, CHJa TSKECTH, BeC Teja, CWIa TpPEHus, JaBieHue (TBEpAOro Tena,
KHUJKOCTH, Ta3a), BHITAJKMUBAIOIIAsl CUJIa, MEXaHWYecKas paboTa, MOLIHOCTb, IUIEYO CHUJIbI,
MOMEHT CHJIbI, KO3(p(QHUIMEHT TMoNe3HOro [eHCTBHS MEXaHW3MOB, KHHETHYecKas U
MOTEHLIMAJIbHAs SHEPrusl), MpU OMNHCAHUM NPABUIBLHO TPAKTOBATH (UIUYECKUN CMBICIH
UCTOJIBb3yEMbIX BEIHMYUH, UX OOO3HAUECHUS M EAMHULBI (PU3NYECKUX BEIUYMH, HAXOIUTh
(bopMyIibl, CBSI3BIBAIONINE TaHHYIO (U3HUYECKYIO BETMUUHY C IPYTUMHU BEIMUYNHAMU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3WYECKUE SIBICHUS U MPOLECCHI, HCIOIb3Ys MpaBuia
CIOXeHus cuil (BIOJIb OAHOW mpsiMoi), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
NPaBUJIO paBHOBecHs pbluara (6J0Ka), «30JI0TOE MPABHIIO» MEXAHHKH, 3aKOH COXpaHEHHUs
MEXaHUYECKOM SHEPrUH, IPU ITOM JaBaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA U 3alHCHIBAThH
€ro MaTeMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHE SBJICHUS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYyallMil MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTEpa: BBIABIATH NPUYMHHO--CIIEICTBEHHbBIC
CBSI3U, CTPOUTH OOBSCHEHHWE W3 1—2 JOTMYECKHX MIaroB ¢ Omopod Ha 1—2 M3Y4YEHHBIX
CBOMCTBA (PU3MUECKUX SABICHUM, PU3NUECKUX 3aKOHA MJIK 3aKOHOMEPHOCTH;

pemaTh pacy€THbIC 331a4 B 1—2 NEHCTBHS, HCIIONB3Ys 3aKOHBI M (hOPMYJIbI, CBA3BIBAIOIINE
¢u3nUeckre BeTUYMHBI: HA OCHOBE aHAM3a YCIIOBHS 33a[aud 3alHMChIBaTh KPAaTKOE YCIOBHUE,
MOJCTaBIATh (PU3MUECKHe BEIMYMHBI B (OPMYIbl U TMPOBOAUTH pACUEThl, HAXOIUThH
CIpaBOYHBIC JaHHBIE, HEOOXOAMMBIC IS DPELICHUs 3a/ad, OLIEHUBATh PEATUCTHYHOCTH
MOJTYYEHHOU (PU3HUECKON BEIIMYUHBI;

pacro3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PELIMTH MPH MOMOLIM (PU3UYECKUX METOAOB, B
ONHMCAaHUU MCCIIEN0BAHUS BBIACIATH MPOBEPSIEMOE MPEANOIOKEHUE (TUIIOTE3Y), pa3INdaTh U
MHTEPIPETUPOBATh IMOJIYUYEHHBIN pe3ynbTaT, HaXOAWTh OIIMOKM B XOJAE OIbITa, JejaTh
BBIBOJIBI 110 €T0 PE3YJIbTATaM;

MPOBOAUTDH OMBITHI MO HAOTIOACHHUIO (PU3NUECKUX SIBICHUNA WM (U3NYECKUX CBOMCTB TEI:
¢dbopMynHMpoBaTh TpPOBEpPsEMbIE MPEANOIOKEHUSI, COOUPAaTh YCTAaHOBKY M3 NPEJIOKEHHOTO
000pynoBaHus, 3aMUCHIBATH XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

BBIMOJIHATE TIPSMBbIE U3MEPEHHUS PACCTOSHHS, BPEMEHH, MacChl Tena, o0bEMa, CHIIBI U
TEeMIepaTypbl C UCIOJb30BAHUEM aHAJIOTOBBIX W HHU(POBBIX NPUOOPOB, 3amlMCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOMN MOTPEITHOCTA U3MEPECHH;
MPOBOANTH HWCCIEAOBAHUE 3aBUCHMOCTH OJHOW (PU3MYECKOW BEITUYHMHBI OT JPYroMl C
HCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUI (3aBUCUMOCTU IIyTM PaBHOMEPHO JABMIKYILErOCs Tena
OT BPEMEHHM JIBI)KEHUS Tella, CUJIbl TPEHUS CKOJIBKEHHUsS OT Beca Telsa, KauecTBa 00paboTKu
MIOBEPXHOCTEH TEJl M HE3aBHUCHUMOCTH CUJIbl TPEHHUS OT IUIOIIAJM COIPHUKOCHOBEHUS Tell,
CWJIBI YIIPYTOCTU OT YJUIMHEHUS MPY>KUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOM



YacTU TeJlla U OT TUIOTHOCTH JKUAKOCTH, €€ He3aBUCUMOCTH OT TUIOTHOCTH TeJa, OT TITyOUHBI,
Ha KOTOPYIO TMOTPY>KEHO TEeJO0, YCIOBHH IJIaBaHUs TeJ, YCJIOBHM paBHOBECHS pbluara H
OJI0KOB), y4acTBOBaTh B IJIAHUPOBAHUHM Y4YEOHOI'O HCCIIEIOBaHHS, COOMpPATh YCTAaHOBKY U
BBINIOJIHATh HW3MEPEHMs, CleAyd MPEeUIOKEHHOMY IUIaHy, (QUKCHPOBATh pEe3YNIbTaThl
MOJIYYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHUJAC TNPEUIOKCHHBIX TaOIUI[ |
rpaduKoB, JeNaTh BEIBOJBI [0 pe3ysIbTaTaM UCCIIEOBAHNS;

MPOBOANTH KOCBECHHBIE N3MEPEHHS (PU3NUECKUX BEIWYUH (TUIOTHOCTH BEIIECTBA KUIAKOCTH U
TBEPAOrO TeNa, CUiIa TPEHHUS CKOJIbKEHHS, JaBJCHHME BO3/AyXa, BBITAJIKHBAIOLIAs CHIIA,
JEeHCTBYIONAs HAa TOTPYKEHHOE B JKHIKOCTh TeNO, KOAI(D(PHUIMEHT MONEe3HOr0o ACUCTBHS
MPOCTBIX MEXAHU3MOB), CIIEAys MPEATOKEHHON MHCTPYKIMU: TPU BBINOJIHEHUN W3MEPEHUM
COOMPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIUUCIATH 3HAUCHUE UCKOMOW BETTMYHHBI;
coOro1aTh MpaBuUiia TEXHUKUA O€30MaCHOCTH TIpH padboTe ¢ 1abopaTopHBIM 000PYI0BaHUEM;
YKa3blBaTh MPUHILHUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BEChI, TEPMOMETP,
JUHAMOMETp, COOOIIAIOIIKecs COCyAbl, 0apoMeTp, pbluar, MOJABMKHBIM M HEMOJBHKHBIM
0JIOK, HAKJIOHHAS IIJI0CKOCTb;

XapaKTepu30BaTh MPUHILMUIBI AEHCTBHUS U3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOMCTB C
Ormopo Ha uX omnucaHus (B TOM 4YHCIE: MOUIMITHUKH, YCTPOMCTBO BOAONPOBOAA,
TUJIPaBIMYECKUN MIPECC, MAHOMETP, BHICOTOMED, MOPILIHEBOM HACOC, apEOMETP), UCIIONb3Ys
3HaHUS O CBOMCTBAaX (PU3WYECKUX SBJICHHH W HEOOXOAWMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOJUTH IPUMEPHI (HAXOAUTHh UH(OPMALIHIO O MTPUMEPax ) MPAKTUUECKOTO UCIIOJIb30BAHUS
(U3MYECKUX 3HAHWM B TIOBCEIHEBHOM J>KU3HU A oOOecredeHus O€30MacHOCTH TpH
oOpaieHuu ¢ mpudopaMu W TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHS 3J0POBbSI H
COOTIOICHHSI HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYKaIOIIeh cpeie;

OCYIIECTBIISITH OTOOP UCTOYHUKOB MHPOpMAIHU B VIHTEpHETE B COOTBETCTBHH C 3aJJaHHBIM
MOWICKOBBIM 3allpOCOM, HAa OCHOBE WMEIOIIMXCS 3HAHWNA U MYTEM CpPaBHEHUS Pa3ITUYHBIX
MCTOYHUKOB BBIJCNATH HHPOPMAIINIO, KOTOpas SBIJISAETCS MPOTUBOPEUYNBON UM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh NPU BBHIMOJIHEHUH YUYEOHBIX 3aJaHUN HAy4YHO--TIOMYJSAPHYIO JUTEpaTypy
(bu3nyecKoro colep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BiIaJeTh
npuéMaMH KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus WH(GOpPMAIMKA M3 OJHOM 3HAKOBOU
CUCTEMBI B JIpYTYIO;

co3llaBaTh COOCTBEHHBIE KpaTKUE MUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
UCTOYHUKOB HH(pOpManuu (U3HUECKOro coaep)kaHus, B TOM 4HCIE MyOIMYHO JAemaTh
KpaTKe COOOIICHHSI O pe3yibTaTax MPOEKTOB WU YUEOHBIX HCCIEIOBAHHM, MPU STOM
IPaMOTHO KCIIOJIb30BaTh M3YYEHHBIN MOHATHIHBINA anmapaT Kypca (U3HKH, CONPOBOXKAAThH
BBICTYIUICHHE TIPE3CHTAIIHNCIH;

MIPU BBIMIOJIHEHUHU YYEOHBIX MPOEKTOB U UCCIIETOBAHUM pactpeensaTh 00s13aHHOCTH B TPYIIIE
B COOTBETCTBHM C ITOCTABJIEHHBIMU 3aJ]auaMU, CJIEIUThH 3a BHIIOJHEHHEM IUIaHa JIEHCTBUM,
aJICKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPY>KAOIIUX.

K koHIy o0y4enus B 8 kjacce npeaMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHA:

WCIIOJIb30BaTh IMOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUXEHUE aTOMOB H
MOJIEKYJ, arperaTHbleé COCTOSHHSI BEIIECTBA, KpPUCTAIMYECKHE M aMopdHbIe Tena,
HACBIIICHHBIM M HEHACHIIICHHBIM map, BIAXHOCTh BO3/lyXa, TeMIepaTypa, BHYTPEHHSA
SHEPIHsl, TEIJIOBOW JBUTATENb, FJIEMEHTAPHBIN JIEKTPUUECKUH 3apsij, IEKTPUUECKOE IO0JIE,
IIPOBOJAHMKY U TUAIEKTPUKH, TOCTOSTHHBIN AJIEKTPUUECKUI TOK, MArHUTHOE I10JIE;



pa3nuuath sBJIEHUA (TEIUIOBOE pACHIMPEHHWE M C)KaTue, TeIulonepesada, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KANWJUIAPHbIE SBJICHUS, UCHApEHHE, KOHAEHCAIVs, IUIaBJIECHUE,
Kpuctajum3auust — (OTBEpAECBaHUE), KUIMEHHE, TeruionepeAadya  (TErIONPOBOAHOCTD,
KOHBEKLMS, U3Iy4YE€HHUE), DJIEKTpU3auus Tel, B3auMOJEHcTBUE 3apsAAoB, JeHCTBUA
IEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJEHCTBUE MArHUTOB, JEHCTBHE
MarHUTHOI'O MOJIS Ha MIPOBOJHHUK C TOKOM, 3JIEKTPOMAarHuTHasi MHAYKIHS) TI0 OMUCAHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHPYIOUIMX HaHHOE (hu3nueckoe
SBJICHUE;

pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3MUYECKUX SBICHUNA B OKPY)KAIOLIEM MHUpPE, B TOM
yucae (U3NYECKUE SIBICHHS B TPHPOJE: IMOBEPXHOCTHOE HATSHKEHHE M KanWUISpHBIC
ABJICHUS B IPUPOZAE, KpUCTAIbl B Ipupoze, uzinydeHue CousHIa, 3amMep3aHue BOJOEMOB,
MoOpcKue Opu3bl, 00Opa3oBaHHE pPOCBHI, TyMaHa, WHEs, CHEra, JJIEKTPHUUYECKHE SIBJICHUS B
aTMocQepe, NEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE M0Jie 3eMJIU, Apeid MOII0COoB,
pOJIb MAarHUTHOI'O MOJISL IS KM3HU Ha 3eMiie, MOJIIPHOE CHUSHHE, NPU 3TOM INEPEBOIUTH
MPaKTHYECKYI0 3aadyy B Y4YeOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (TIPH3HAKH)
(bU3NUECKUX SIBICHUIA;

OINUCHIBATh M3Y4YECHHBbIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS, HUCIONIB3YS (U3NUecKue
BEIMYMHBI (TeMmIepaTypa, BHYTPEHHsS OJHEPIUs, KOJUYECTBO TEIUIOTHI, YyJelbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yJejibHas  TEIJIOTa  IUIABJIEHUSA, yJeNbHas  TEIUloTa
nmapooOpa3oBaHus, YyJAEJIbHAas TEIUIOTa CropaHus TOIUIMBA, KOA(POUIIMEHT IOJE3HOTO
JEUCTBUS TEIJIOBOM MAllMHbI, OTHOCHUTEIIbHAS BIAXXKHOCTb BO3JyXa, IEKTPUYECKUH 3apsi,
CHjla TOKa, 9JIEKTPUUYECKOE HANpPSDKEHUE, CONPOTUBIIEHUE IPOBOJHUKA, YAEIbHOE
COIIPOTHBIICHUE BEIIECTBAa, pab0oTa M MOIIHOCTb 3JEKTPUYECKOTO TOKa), NPU OMHCAHUHU
IPAaBUIBHO TPAKTOBaTh (PU3MUECKUIl CMBICI HCHOJIb3YyEeMBIX BEIMYUH, O0O3HAUYEHUS W
eIMHUIIB (PU3UYECKUX BEJIMYWH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEIMYMHY C JpYIMMH BEJIMYMHAMH, CTPOUTh TIpadUKU M3YyYEHHBIX 3aBUCHUMOCTEN
(U3HYECKUX BEIUYUH;

XapaKTepu3oBaTh CBOWCTBA Tell, (PU3MUYECKHE SBICHHUSA U MPOLECCHI, UCIOJb3Ys] OCHOBHBIE
MOJIOKEHUSI  MOJIEKYJIIPHO--KMHETUYECKOM TEOpUM  CTPOEHHUS  BEIIECTBA, IMPHUHIIMII
CYIEpHO3ULNM ToJIEH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma
IUI ydacTka Lenu, 3akoH J[xoyns—JIeHna, 3aKOH COXpaHEHUs 3HEPruM, IpU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMaTUYeCKOE BhIPaKEHHE;
OOBSICHATh (PU3MYECKHE MPOLECCHl U CBOWCTBA TEJl, B TOM UYUCIIE U B KOHTEKCTE CUTyalUi
MPAaKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa: BbIABIATh IPUYMHHO-CIEJCTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHHE M3 1—2 JIOTMYEecKHX IIaroB ¢ OMOpoil Ha 1-2 HM3y4YeHHBIX CBOWCTBA
(bu3NYECKUX SIBICHUH, GU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 331a4 B 2—3 NEHCTBHS, HCIIONB3Ys 3aKOHBI M (DOPMYJIbI, CBA3BIBAIOIINE
¢u3nueckre BeTUUMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 33a[aud 3alHMChIBaTh KPAaTKOE YCIIOBHUE,
BBISIBJIITh HEJOCTATOK JAHHBIX MJIS pEIICHUs 3aJadyd, BbIOMpATh 3aKOHBI U (HOPMYIIHI,
HEOO0XOAUMBIE Ui €€ pelleHHs], TPOBOAUTh PacyEéThl M CPAaBHUBATH MOIYYEHHOE 3HAYCHHE
(bu3n4ecKoil BETMUNHBI C U3BECTHBIMHU JIaHHBIMU;

pacro3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIM (DPU3MYECKHX METOJIOB,
UCIOJIb3YSl OIMCAHUE HCCIIENOBAHUS, BBIACIATh MPOBEPSIEMOE MPEANOIOKEHUE, OLICHUBATD
IIPAaBUIBHOCTD MOPsKA IPOBEJCHUS UCCIEI0BaHMs, AETIaTh BEIBObI;

MPOBOJUTH ONBITHl MO HAOMIONEHUIO (U3UUECKUX SBICHUNA WIN (U3UYECKUX CBOMCTB Tel
(KanuJUIApHBIE SBJICHUS, 3aBUCUMOCTb JaBJICHUS BO3JyXa OT €ro o0bEMa, TeMmepaTyphl,
CKOpPOCTH IIpOliecca OCTBIBAaHMS W HArpeBaHWsl NpU M3JIYyYEeHHHM OT LBETa W3Iydarouiei
(morJyomaroniei) NOBEPXHOCTH, CKOPOCTh MCHAPEHUsl BOABI OT TEMIEPATYPBI KUIKOCTH U
IUIOIIAN €€ MOBEPXHOCTH, AIEKTPU3ALUs TeJl U B3aUMOJEHCTBHE 3JIEKTPUYECKUX 3apsA/IOB,
B3alMOJICIICTBUE MOCTOSIHHBIX MarHUTOB, BU3yaJlW3allisd MAarHUTHBIX IOJEH MOCTOSIHHBIX



MarHuTOB, JIE€UCTBUS MarHUTHOTO IOJIS Ha IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHura,
CBOWCTBA  JIEKTPOABHUraTeNss IOCTOSHHOIO TOKa): (OpMYJIMpPOBATh  MPOBEPSiEMbIE
NPEIOI0KEHUs, COOMPATh YCTAHOBKY M3 IMPEIOKEHHOTO 000pyIOBaHMS, OMHCHIBATH X0
OIbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBINIOJHATE NPSAMbIE U3MEPEHUS TEMIIEPATyphl, OTHOCUTEIBbHONW BJIAKHOCTH BO3AYyXa, CHJIBI
TOKa, HANpPSKEHHWs C HCIOJIb30BAHMEM AaHAJOIOBBIX NMPUOOPOB M JATYMKOB (PU3MUECKUX
BEJIMYMH, CpPaBHMBATh pE3yJbTaThl M3MEpPEHHH ¢ Y4&TOM 3aJaHHOH aOCONIOTHOU
MOTPELIHOCTH;

MPOBOANTH HWCCIEAOBAHUE 3aBUCHMOCTH OJHOW (PU3MYECKOW BEIUYHMHBI OT JPYrol C
HCIIOJIb30BAHUEM MPSAMBIX M3MEPEHUHN (3aBUCHUMOCTH CONPOTHBIICHHS MPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAJM MONEPEYHOr0 CEYEHUs M YJCIBHOIO CONPOTHBIICHHS BEILIECTBA
IIPOBOJHMKA, CHJIbl TOKA, MAYLIETO 4Yepe3 IMPOBOAHHUK, OT HAIPSDKEHHUS Ha IMPOBOJHMUKE,
UCCIICIOBAaHNE  IIOCJIE[OBATEILHOTO M MapajUIeIbHOIO  COECJUHEHUH IPOBOJHHUKOB):
IUIAHUPOBATh HCCIEOBaHUE, COOMpPATh YCTAHOBKY U BBINOJHATH HW3MEPEHUS, CIEAys
IPE/UIOKEHHOMY IUIaHy, (PUKCHUpPOBATh pe3yJbTaThbl IOJYYEHHOH 3aBHUCUMOCTH B BHUJE
TabIUIl ¥ TpaUKOB, AETaTh BEIBOIBI 110 pe3yJIbTaTaM UCCIEI0BaHUS;

IPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYMH (yAeldbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE IPOBOJHMKA, PabOTa M MOLIHOCTb 3JIEKTPHUUECKOrO TOKA):
IUIAHUPOBaTh ~ M3MEPEHHUs, COOMpaTh  OKCICPUMEHTAJIBHYIO  YCTaHOBKY,  CIIEAYys
IPEUI0KEHHONW MHCTPYKLIUU, U BBIYUCIIATH 3HAUCHUE BEITUUMHBI;

co0JroIaTh MpaBuiIa TEXHUKU OE30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
XapaKTepu30BaTh MPUHLHUIBI IEHCTBUSA W3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWUCTB C
OMOpPOM Ha WX OMHCaHUS (B TOM YHUCIE: CUCTEMa OTOIUICHHUS TOMOB, THTPOMETp, MapoBas
TypOuHa, amIepmerp, BOJIBTMETD, CUETYHK IEKTPUUECKON SHEpIuuy,
AJIEKTPOOCBETUTENIbHBIE  NMPUOOPBI, HAarpeBaTeNIbHBIE  DJIEKTPONPUOOpPHI  (IpUMEPHI),
IEKTPUUECKUE MPEAOXPAHUTENHN, HIEKTPOMATHUT, IEKTPOJBUraTeNlb MOCTOSHHOIO TOKa),
UCTOJB3ys 3HAHUS O CBOHCTBaX (U3WYECKUX SIBICHHUH M HEoO0XoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUUECKUE YCTPONUCTBA U U3MEPHUTEIbHbIC TPUOOPHI IO CXeMaM U
CXEMaTU4YHBIM PUCYHKaM (KHUAKOCTHBIM TEpPMOMETp, TEPMOC, ICHUXPOMETP, TMIPOMETD,
JBUraTellb  BHYTPEHHETO CrOpaHMs, OJEKTPOCKON, PpEeocTaT), COCTaBISATh  CXEMbl
NMEKTPUYECKUX LENEH C MOCIEeNOBATEIbHBIM M IMAapajUIeIbHBIM COEIUHEHUEM 3IJIEMEHTOB,
pasznuyast ycJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIEHeH;

IPUBOANUTH PUMEPBI (HAXOAUTh MHPOPMAITUIO O MTPUMEPAxX) MPAKTHUECKOTO NCIOIB30BAHMUS
¢u3nueckux 3HAHMH B TOBCEAHEBHOM >KM3HU [uid oOecriedeHuss O€30MacHOCTH TpU
oOpamieHnn ¢ npubopaMM U TEXHUYECKMMH YCTPOHCTBAMHM, COXPAHEHUs 370pPOBbi U
COOJIIOICHHUS HOPM 3KOJIOTUYECKOTO TIOBEACHUS B OKpYXKAoIleH cpene;

OCYILIECTBIIATh MOMCK HMH(pOpManMK (PU3NYECKOro coaepkaHuss B VHTepHeTe, Ha OCHOBE
UMEIOLUXCA 3HAaHUH M NYTEM CpaBHEHUS JOINOJHMUTEIbHBIX WCTOYHUKOB BBIJIEISTH
MH(pOpMaLHIO, KOTOpPas ABJISETCS IPOTUBOPEUUBOI MIT MOKET ObITh HEIOCTOBEPHOM;
UCTOJb30BAaTh TPH BBIMOJIHEHUH Y4YEOHBIX 3aJaHUi HAyYHO--TIOMYJSPHYIO JUTEepaTypy
¢u3MUeCcKOTro CoJepKaHUs, CIHPAaBOUYHBIE MaTepUabl, pecypchl cetu VIHTepHET, BiaieTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOpPMAIMK U3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3aBaTh COOCTBEHHBIE TIMCBMEHHBIC M KpaTKME YCTHBIE COOOIICHHS, 00o0mas
MHPOpPMALIMI0O M3 HECKOJIBKMX HCTOYHHUKOB (DPU3UYECKOTO COJACpXKaHUA, B TOM YHUCIIE
nyOJIMYHO TPEACTABIATh PE3YNbTaThl MPOSKTHOW MM HCCIEN0BATENbCKOM JEsITeIbHOCTH,
MPH 3TOM TPaMOTHO HCIOJb30BaTh W3yYEHHBIN MMOHATUWHBIA anmapatr Kypca (HHU3UKH,
COIIPOBOXAATh BBICTYIIJIEHUE NPE3EHTALIUEN;



® 1pU BBHIIOJHEHWHM YUYEOHBIX TPOEKTOB U HCCIENOBAHUM (U3NYECKUX MPOLECCOB
pacrpenensaTb 0053aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABJICHHBIMU 33a4aMH, CJICIUTh
3a BBIIIOJIHCHUEM IIJIaHa HeﬁCTBHﬁ U KOPPCKTHUPOBATH C€ro, aJACKBATHO OLCHHBATH
COOCTBEHHBI BKJIQJ B JCSATEIBHOCTh TPYIIbI, BBICTPAMBaTh KOMMYHHKAaTHBHOE
B3aUMOJICHCTBHE, MPOSIBIISASE TOTOBHOCTh Pa3pemiaTh KOH(IUKTHI.
K koHIy 00y4eHus B 9 kjacce npeMeTHbIC pe3yJIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMHUPOBAHHOCTH Y OO YJAFOIIMXCSI YMEHUMN

® UCIOJIb30BAaTh  IIOHATUSA: CHCTEMa OTCY€Ta, MaTepualbHas TOYKA, TpacKTOpus,
OTHOCHUTEIIBHOCTh MEXaHHMYECKOTO JBWXKEHHUs, aedopmarus (ympyras, IiacTudeckas),
TpEHUe, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M IEPErpy3KH, LIEHTP TAKECTH,
abCOMOTHO TBEPAOE TENO, IIEHTP TSHKECTH TBEPJOrO Teja, paBHOBECHE, MEXaHHYECKUE
Koje0aHusi U BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK, 3JEKTPOMArHUTHHIE BOJHBI, IIKaia
3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JTATbHO30PKOCTb, CHEKTPHI HCIYCKAHUS U
MOTJIOLIEHUS, alb(a-, 0eTa- U TaMMa-u3JIydeHus, U30TOIBI, SJIepHas YHEPreTHKa;

e pasnuyath ABJIEHUSA (PaBHOMEPHOE M HEPABHOMEPHOE TPSIMOJIMHEWHOE JIBUJKEHHUE,
PaBHOYCKOPEHHOE TNPSMOJIUHEHHOE JABIKEHHE, CBOOOJHOE TaJeHHe Tell, PaBHOMEpPHOE
JBUKEHHE 0 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJ, pEaKTHBHOE JBIKEHHUE, KoJieOaTeIbHOe
JBIDKEHHE (3aTyXalollie W BBIHYKICHHBIE KoJeOaHMs), PE30HAHC, BOJHOBOE MABIKCHHE,
OTpa)K€HUE 3BYyKa, IMPSIMOJIMHENHOE pPACIPOCTPAHEHHE, OTPAKEHUE U IPEIOMIIEHUE CBETA,
MOJTHOE BHYTPEHHEE OTPAKEHHE CBETa, Pa3lioKeHHE OeJoro CBeTa B CIEKTP M CIOXKCHHE
CHEKTPaJIbHBIX LIBETOB, IUCIIEPCUSl CBETA, €CTECTBEHHAs PAAMOAKTUBHOCTh, BO3HUKHOBEHUE
JMHENYaToOro CHEKTpa M3JIYy4EHHs) IO OMMCAHUI0 MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PUZNYECKOE SBIICHUE;

® pPacro3HaBaTh MPOSBICHUE M3YUYCHHBIX (DU3UUECKUX SBICHHUN B OKpYKarouleM Mupe (B ToM
yrcie GU3NYecKue SBICHHUS B MIPUPOJIE: IPUIMBHI U OTIHUBHI, JBIKEeHHE Tu1aHeT ColHeuHOU
CUCTEMBI, PEAKTHUBHOE JBW)XEHHUE >KMBBIX OPraHW3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSACEHUE, CEHCMUYECKHE BOJIHBI, LIyHAMM, 3XO, I[BE€Ta TEJ, ONTUYECKHE SIBJICHUS B
npupoje, OMOJOTHYEcKOoe IEeHCTBHE BHUAMMOIO, YIbTPA(QHOIETOBOIO M PEHTTEHOBCKOTO
U3yYCHUH, ECTECTBEHHBIM pPAaTUOAKTUBHBIA (OH, KOCMHUYECKHE JY4H, DPaJHOAKTUBHOE
M3JIy4eHUE TPUPOIHBIX MUHEPAJIOB, JEWCTBHE PAaJMOAKTUBHBIX HW3JIYYEHHH Ha OpraHU3M
YeJoBeKa), MPU HTOM IMEPEBOAUTh MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIJCIATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3MUCCKUX SIBJICHUM;

® ONWCHIBATH HM3y4YCHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHS, HUCIONIB3YS (PHU3UUECKUE
BEJIMYMHBI (CpEAHsSsI M MIHOBEHHas CKOPOCTb Tejla IPU HEPaBHOMEPHOM JIBUYKEHUH,
YCKOpPEHHUE, MEPEMEILECHHE, MTyTh, YIVIOBAasl CKOPOCTh, CHJa TPEHHs, CHJIA YNPYTrOCTH, CUiIa
TSKECTH, YCKOPEHHE CBOOOJHOTO TMaJeHHs, BEC Tela, UMITYJIbC Tejld, HMITYJIBC CHIIBI,
MexaHu4yeckas paboTa M MOIIHOCTb, MOTEHLHUAIbHAsl HSHEPrusi Teja, MOJHATOTrO Haj
MIOBEPXHOCTHIO 3€MJIM, IOTEHIIMAJIbHASI SHEPTUS CXKATOM MPYKUHBI, KHHETUYECKAsl DHEPIHS,
MOJIHAs MEXaHWYecKasi dHEprus, Mepuoja W 4acToTa KosieOaHUil, JUIMHA BOJHBI, TPOMKOCTb
3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, I10KA3aTeib MPEIOMIIEHHS CPENbI), IPU OMHCAHUU
MPaBWIbHO TPAKTOBaTh (PU3MYECKHII CMBICI HUCHOJB3YEMbIX BEJIMYMH, OOO3HAYEHUS H
eIMHUIIB (PU3UYECKUX BEJMYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMUUHY C JAPYTMMH BEJIMYMHAMH, CTPOUTh TpaduKd U3YUYEHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIUYUH;

® XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYECKHE SBJICHHUS U IPOLIECCHl, HCIOJIb3YysS 3aKOH
COXpPAHEHHUs DJHEPrUHM, 3aKOH BCEMHPHOIO TATOTEHUs, INPUHLHI CYNEPHIO3UINN CHUII,
IIPUHLMII OTHOCUTENbHOCTH ['amwiies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUs HUMIIYJbCa,
3aKOHBI OTPAXKEHMSI U MPEIOMIICHUSI CBETA, 3aKOHBI COXPAaHEHMS 3apsi0BOrO U MacCOBOIO
qucen MPH SAACPHBIX PEAKIMAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA WU
3alMCBHIBaTh €0 MaTEMAaTUYECKOE BBIPAKECHHUE;



OOBSICHATH (PU3MYECKHE MPOLIECCH U CBOWCTBA TeJl, B TOM YHUCIIC U B KOHTEKCTE CUTyalUi
IPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATh HPUYMHHO--CIICACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKHX IIIaroB ¢ OMOpOil Ha 2—3 M3y4YEHHBIX CBOWCTBA
(bu3NYECKUX SIBICHUH, GU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacuéTHble 3a4aud (ONMparoIIMecs] Ha CUCTEMY M3 2—3 ypaBHEHMI), MCIOJIb3Ys
3aKOHBI ¥ (POPMYJIBI, CBSI3bIBAIOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBUS
3aJjauu 3allUChIBaTh KPATKOE YCJIOBUE, BBIABIATH HEJOCTAIOIINE WIN W30BITOUHBIC JAaHHBIE,
BbIOMpPATh 3aKOHBI U (HOPMyYJbl, HEOOXOAMMBIE MAJSl PELICHMs, MPOBOAUTH pacuéThl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HaUeHUsI (PU3MUECKON BEINYMHBI,

pacro3HaBaTh IpPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIM (PU3MYECKHX METOJIOB,
UCTOJIb3ysl ONMUCAHWE HMCCIIEOBAHUS, BBIIEIATh MPOBEpPsAEMOE MPENIoNoKEeHHEe, OLEHUBATh
IIPAaBUIBHOCTh TOPSAJKA MPOBEICHHS HCCIEIOBAaHUs, NEJIaTh BBIBOJbI, MHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH U OTBITOB;

IIPOBOJUTH OIBITHl MO HAOMIONEHUIO (U3NYECKUX SABICHUHA WM (U3NYECKUX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HproTOHa, 3aKOHa COXpaHEHMs HEPrUH, 3aBUCUMOCTh IEpUOJa
Kosie0aHUl TPYKMHHOTO MasTHHKAa OT Macchl TIpy3a M IKECTKOCTH TPYXKHUHBI U
HE3aBUCHMOCTh OT AaMIUIMTYAbl MalbIX KoOJeOaHUl, NpPAMOJIMHEMHOE pacHpOoCTpaHEeHUE
CBETa, Pa3NIoKEHHE OEJIoro cBeTa B CIEKTP, MU3YYCHHE CBOWCTB M300paKEHHS B IJIOCKOM
3epKajie ¥ CBOMCTB M300pakeHUs MpeaMeTa B COOMpAroIieil JuH3e, HAOJIOICHHE CIIIONIHBIX
U JMHEHYaThIX CHEKTPOB M3JIYYEHHUS): CaMOCTOSTENIbHO COOMpaTh YCTaHOBKY U3
M30BITOYHOTO Habopa o0O0OpYyIOBaHMs, ONMHUCHIBATH XOJ OMNbITA M €ro pe3yabTaThl,
(bopMyIHMpOBaTh BHIBOAKI;

IPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO NPSAMBIX U3MEPEHUN, ONpEeNsas cpe/lHee 3HaUeHNe
U3MepsieMor BeTMYHUHBI ((POKYCHOE pacCTOSTHUE COOMPAIOIIEH JIMH3bI), 000CHOBBIBATH BHIOOD
crnioco0a nu3MepeHus (M3MEepUTEIHLHOr0 Ipudopa);

IIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3NUECKUX BEIMYMH C UCIOIb30BAHUEM MPSIMBIX
U3MEpEeHUN (3aBUCUMOCTh IIyTH OT BpPEMEHM IpPU PABHOYCKOPEHHOM JBHXKEHHU 0e3
HayvaJIbHOM CKOpPOCTH, MepHoa KoJeOaHMH MaTeMaTHyecKoro MasTHHKa OT JUIMHBI HUTH,
3aBUCUMOCTH yIJIa OTPaXKEHHs CBETa OT yIVla MaJeHUs U yIyla MpeJoMIIEHHs OT yria
NajieHus):  IUIAaHUPOBAaTh  HMCCIENOBaHME, CaMOCTOSTENBHO  cOOMpaTh  yCTAHOBKY,
(buKCUpoOBaTh Pe3yIbTAThI MOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUE TaOIMIl U
rpauKoB, JeNaTh BHIBOJBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

IIPOBOJIUTh KOCBEHHBIE MU3MEPEHUsI (PU3UUECKUX BEIUYUH (CPEIHSIsl CKOPOCTh U YCKOPEHUE
Tela NpU PABHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJHOrO NajaeHus, KECTKOCTb
NPYKUHBL, KOAQUIMEHT TPEHUS CKOJIbKEHUS, MEXaHU4ecKasi paboTa ¥ MOIHOCTh, YacTOTa
U Tnepuoj KojeOaHWH MaTeMaTHYeCKOro W MPYXKHUHHOTO MasTHUKOB, ONTHYECKas CHiIa
coOuparomeld JMH3bL, PAAMOAKTHBHBIA (OH): IUIAaHUPOBATH U3MEpPEHUs, COOUPATh
HKCHEPUMEHTAJIbHYI0 YCTAHOBKY M BBINOJIHATh HW3MEPEHUs, CIeAys MpeUIoKEHHON
MHCTPYKIIMHY, BBIYUCIIATh 3HAUEHUE BEIMYMHBI U aHATU3UPOBATh MOIYUYEHHBIE PE3yIbTaThl C
Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUM;

co0Jro1aTh MpaBuiIa TEXHUKU OE30MaCHOCTH IPpU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
pasnuyaTh OCHOBHBIE NMPHU3HAKM M3YYEHHBIX (DPU3MYECKMX MOJeNed: MaTepualbHas TOYKa,
a0COMIOTHO TBEPIOE TEJIO, TOUCUHBIH MCTOYHMK CBETa, Jyd, TOHKas JIMH3Aa, IUIAHETapHas
MOJIENIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO s171pa;

XapaKTepu30BaTh NMPUHLHUIBI J€HCTBUSA W3Y4YEHHBIX IMPUOOPOB U TEXHUYECKUX YCTPOWCTB C
ONOpOM Ha MX ONHUCaHMA (B TOM YHUCIIE: CHMJIOMETpP, AATYUKHU IIOJIOKEHUS, PACCTOSIHUA U
YCKOPEHHS, paKeTa, 9XOJOT, OYKH, MEPHUCKOI, (oToanmapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOI, A03UMETp, Kamepa BuiabcoHa), NCIOIb3ysl 3HaHUSI O CBOMCTBAaX (PU3NYECKHUX
SABJICHUN U HEOOXOqUMBbIe (PHU3HUECKUE 3aKOHOMEPHOCTH;



HCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKM H3YYEHHBIX TEXHMUYECKUX YCTpPOIMCTB,
U3MEPUTENBHBIX NPUOOPOB M TEXHOJIOIMYECKMX NPOLIECCOB IPH PEIIEHHH Yy4eOHO--
MPAaKTUYECKHX 3a7a4, ONTUYECKHE CXEMBI ISl IOCTPOCHUS N300pakeHHI B TUIOCKOM 3€pKaJie
1 cOOMparoIIel JTUH3E;

NPUBOANUTH IPUMEPBI (HAXOAUTH MHPOPMAITUIO O MTPUMEPAxX) MPAKTHUYECKOTO NCIIOIb30BAHMUS
¢u3nveckux 3HAHMH B TOBCEAHEBHOM >KM3HU [uid oOecriedeHuss O€30MacHOCTH TpU
oOpamieHnn ¢ npubopaMM U TEXHUYECKMMH YCTPOHCTBAMM, COXPAHEHUs 370pPOBbi U
COOJIFOICHHUS. HOPM KOJIOTUYECKOTO TIOBEACHUS B OKpYXKAroIleH cpee;

OCYLIECTBIATh NMOMCK HHpopManmuu  ¢u3udeckoro conepxkanus B  MHrepHere,
CaMOCTOSITENIbHO  ()OPMYJIHUPYs TOUCKOBBIM 3ampoC, HAXOAUTh IyTH OIpPEJEJIECHUsS
JOCTOBEPHOCTH  IOJIyYeHHOH HMH(OpPMAaLMM Ha OCHOBE MMEIOUIMXCA 3HAHUH U
JOTIOJTHATEIbHBIX HCTOYHHUKOB;

UCTOJb30BAaTh TPH BBIMOJHEHUH Y4YEOHBIX 3aJaHUil HAyYHO--TIOMYJSIPHYIO JUTEepaTypy
¢u3NUEeCKOTO COJIepKaHUs, CIHPAaBOUYHBIE MaTepUabl, pecypchl cetu VHTepHET, BiaieTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MHGOpPMAIMK U3 OJHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;

CO3/1aBaTb COOCTBEHHBIEC NUCHMEHHBIE M YCTHbIE COOOIIEHHUS Ha OCHOBE MH(OpMaLuu M3
HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COJAEpKaHMs, MYOJUYHO NPEJCTABIATh PE3yJIbTaThl
IIPOEKTHOM MJIM MCCIEA0BATENbCKOM JEATENBHOCTH, IPU 3TOM TI'PAaMOTHO MCIIOJIb30BaTh
W3y4YEHHBI TOHATUWHBIA ammapaT W3yd4aeMmMoro pasaena (U3UKH W CONPOBOXKIATH
BBICTYIIJICHUE TIPE3CHTAIMEN C y4€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHME

7 KIIACC
KosmmuecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMmsl Beero Konrpoabnsie IlpakTuyeckue oOpa3oBaTesibHbIE
padoTbI padoThI pecypcsl
Paznen 1.@u3uka u e€ poJib B NO3HAHUU OKPYKAIOLIEr0 MUpa
Bbu6mmoreka [IOK
L1 Pusnia - Hayka 0 IPUPOAC 2 0 0 https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
1.2 dusnueckue BEITUIUHEI 2 0 1 https:/m.edso0o.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTtBeHHOHAY4YHBIN METO/T TO3HAHUS 2 0 1 https:/m.edso0o.ru/7f416194
Hroro no pazneny 6
Paznen 2.1lepBoHayasnbHbIe CBeIeHUSI O CTPOEHUM BelllecTBa
Bbubnuoreka [IOK
2.1 Crpoenme semectsa ! 0 0 https://m.edsoo.ru/7f416194
29 JIBH>XeHne 1 B3aUMOJICHICTBUE YaCTHI] ) 0 1 bu6mmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 0 0 Br6morexa [OK

https://m.edsoo.ru/7f416194




Uroro no pazneny

Pa3nen 3./IBu:xeHre u B3auMo/ielicTBUE TeJl

3.1 MexaHU4YeCKOE ABUKEHUE 3 Bubmorexa IIOK
: A https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
3.2 HMHepuuus, macca, ni0THOCTS 4 https://m.edsoo.ru/7f416194
Bbu6nmmnoreka [IOK
3.3 Crna. Bret cun 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4./laBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB
41 Jasnenue. llepenaya napnenust TBEpAbIMU 3 Bbu6mmoreka [IOK
’ TeJIaMH, KUIKOCTSIMU U ra3amMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlanenme xuKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOCepHOE JaBIeHNe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE ®KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 bubnuorexa [JOK
’ B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro o pasneny 21
Pazgen S5.Padora u MOIIIHOCTB. JHEPIUsl
5.1 PaboTa 1 MOIIIHOCTH 3 bubmorexa LIOK

https://m.edsoo.ru/7f416194




bu6mmoreka [IOK

32 Hpoctere Mexanm3mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanuteckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12




8 KJIACC

KosmmuecTBo yacos DJIEKTPOHHBIE
Ne /i HaumeHoBaHme pa3iesioB M TeM (undgposbie)
B MPOrpamMMbl Beero Konrpoabnbsie IIpakTnyeckue oOpa3oBaTesibHbIE
padoThI padoThI pecypchbl
Pa3zpen 1.TensioBbie siBJIeHUS
. but6mmoreka [IOK
1.1 CrtpoeHnue u CBOMCTBa BEIECTBA 7 0 0 https://m.edsoo.ru/7f418 1 ce
but6mmoreka [IOK
1.2 Teroere nporeccy! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2.2yekTpryeckne 1 MATHUTHBIE SIBJICHHUS
21 DNEeKTpUYECKHe 3apsiabl. 3apssKEHHbBIE Tesa 7 0 1 bubmmoreka [JOK
' U MX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [{OK
2.2 IToCTOSIHHBIN JIEKTPUUYECKUIN TOK 20 1 7 https://m.edsoo.ru/7f418 1 ce
bubnunorexa [IOK
2.3 MarHuTHbI€ SIBIICHUS 6 1 1.5 https://m.edsoo.ru/7f418 1 ce
bubnunorexa [IOK
2.4 ONEKTPOMArHHTHA HHAYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37




PesepBHOE Bpemst

OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68

14.5




9 KJIACC

KosaunuecrBo yacos DJIEKTPOHHBIE
Ne  HauMeHOBaHuUe
(undposbie)
n/  pa3aejioB H TeM
Bcer  KoHTpouabH IIpakTuyeck = oOpa3oBaTebHbIE
n NpoOrpamMmbl
0 ble padoThI ue padoTel pecypchl
Pa3zgen 1.Mexanndeckue siBJICHHUS
Mexanuueckoe
BYOKCHIC 1 bu6mmoreka [IOK
1.1 A 10 0 1 https://m.edsoo.ru/7f41a
CIOCOOBI €T0
4a6
OTHCaHUS
Bzaumoneiicteu bubmiorexa LIOK
1.2 a 20 1 3 https://m.edsoo.ru/7f41a
e Tel
4a6
3AKOHEI bu6mmoreka [IOK
1.3 10 0 3 https://m.edsoo.ru/7f41a
COXpaHEHUs
4a6
Uroro no pazgeny 40
Paznen 2.Mexann4veckue KoJeOaHUsi M BOJHbI
MexaHn4deckue bubmorexa LIOK
2.1 7 0 3 https://m.edsoo.ru/7f41a
KoJieOaHus
4a6
MexaHn4deckue bubmiorexa LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Uroro no pazgeny 15
Pa3nes 3.2/1eKTpOMarHuTHOE 1oJie ¥ 3JIeKTPOMATHUTHBIE BOJTHbBI
DJICKTPOMATHUT bubmuorexa [JOK
3.1 HOE TOTIC 1 6 0 2 https://m.edsoo.ru/7f41a
AJICKTPOMAarHUTH 436
bI€ BOJIHBI -
Hroro no pazgeny 6
Pa3gen 4.CBeToBbI€ IBJICHUS
3aKOHBI bu6mmoreka [IOK
4.1 pacmpocTpaHeH! 6 0 2 https://m.edsoo.ru/7f41a
s CBETa 4a6




JIuH3bI N bu6mmoreka [IOK
42 ONTHYECKHUE 6 3 https://m.edsoo.ru/7f41a
npubopsI 4a6
Paznoxenue bubmuorexa [JOK
4.3 Oenoro ceera B 3 2 https://m.edsoo.ru/7t41a
CIIEKTp 4a6
Uroro no pazgeny 15
Pa3znen S.KBaHTOBBIE SIBJI€HUS
Hcnyckanue n bubmmoreka [JOK
5.1 TIOTJIOIICHIE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
CIhoeHIE bu6mmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO siIpa
4a6
q Bbubnuoreka [IOK
5.3 /ICPHbIC 7 1 https://m.edsoo.ru/7f41a
peakuuu
4a6
Hroro no paspeny 17
Pa3nes 6.I1oBTOpUTE/ILHO-0000IIAIOIIMI MOLY/Ib
IToBTOpEeHUE U
000011eHNE bu6mmoreka [IOK
6.1 COJIEpIKAHUS 9 2 https://m.edsoo.ru/7f41a
Kypca QUMK 3a 4a6
7-9 knacc
Hroro no pazgeny 9
OBIIEE
KOJIMYECTBO
YACOBIIO 102 27

[NPOTPAMME




