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[ToscHuTenpHas 3anucka
Pabouast mporpamMma o ¢usuke coctaBieHa B COOTBETCTBUU C

1. OO0uue mosto:xxeHUst
1.1. Hacrosimee Ionoxenue o pabovnx mporpaMMax 1o 00s13aTeIbHbIM yUYeOHBIM TIPEIMETaM, dJIEKTUBHBIM
Kypcam, JOMOJHUTEIBHBIM 00pa30BaTENbHBIM MPOTpaMMaM, IporpaMMmaM [0 OpPTraHU3alud BHEYPOUHOM
NesTeNIbHOCTH, IUIaTHBIM oOpa3oBaTenbHbIM yciayram (nanee — Ilomoskenune) MyHHIMIIATBLHOTO
aBTOHOMHOTO 00111€00pa3oBaTebHOro yupexaeHus «Muoronpoduibhblii tuneit Nell Coserckoro paiiona
r. Kazanu (manee — Jluneit) pa3paboTaHO B COOTBETCTBHH C:
— @denepanbHbM 3aKk0HOM OT 29.12.2012 roma Ne273-®3 «0O6 obpasoBanuu B Poccuiickoii
Oenepauuny (B mocieIHENH pEAAKIIUN);
— [Ipukazom Muno6prayku Poccum ot 30.08.2013 roma NelO15 «O6 yrBepxaenuu Ilopsaka
OpraHM3ali U OCYIIECTBIIEHUS O0pa30BaTEIbHOU NEATEIbHOCTH MO OCHOBHBIM 00I1€00pa30oBaTeIbHBIM
mporpaMMaM — 00pa3oBaTelbHBIM IMPOTPaAMMaM HAYadbHOTO OOIIETr0, OCHOBHOTO OOIIEr0 U CPEAHETO
o01ero oOpa3oBaHUsY;
— [Mpukazom Munnpocsemenuss Poccun ot 31.05.2021 N 287 "O6 yrBepxkacauu (eneparbHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAaPTa OCHOBHOI'O 00IIIero oopazoBaHus'";
- @denepalibHBIM  TOCYJApCTBEHHBIM  00pa30BaTeIbHBIM  CTAaHAAPTOM  HAYaJIbHOTO  OOIIEro
o0pa3oBaHUsl, YTBEP)KICHHOTO IpUKa3oM MuHucCTepcTBa 00pa3zoBanus U Hayku Poccuiickoit deneparyu ot
06.10.2009r. Ne 373 ¢ wm3MeHEHMAMH M JomnoiHeHusIMH oT 26.11.2010r., 22.09.2011r., 18.12.2012r.,
29.12.2014r., 18.05.2015r., 31.12.2015r. (nanee — ®I'OC HOO)
- @denepalibHBIM  TOCYAApPCTBEHHBIM  00pa3oBaTeIbHBIM  CTaHAAPTOM  OCHOBHOTO  OOIIETro
o0pa3oBaHmMs, YTBEPKIECHHOTO MMpHUKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit deneparuu ot
17.12.2010 Ne 1897 ¢ uameHeHusIMU U AonoaHeHUs MU oT 29.12.2014r., 31.12.2015r. (nanee — ®I'OC O0);
- @denepalibHBIM ~ TOCYJApPCTBEHHBIM  00pa30BaTENbHBIM  CTAaHAAPTOM  CPEAHEr0  OOIIETro
o0Opa3oBaHmus, YTBEPKIAECHHOTO MMprUKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit deneparu ot
17.05.2012 Ne 413 ¢ u3aMeHEHHSAMHU M JomojaHeHusMu ot 29.12.2014r., 31.12.2015r., 29.06.2017r. (nanee —
OI'OC COO0);
- OcHoBHOIi 00pa3oBaTenbHON porpaMmoit Jlnmest;
- YcrasoM JInnes
U periaMeHTHpPYeT TOpSAJOK pa3paboTku © peanusanuud pabouux mporpamm  DenepanbHOTO
roCyJapCTBEHHOTO CTaHIapTa OCHOBHOTO oOmero obpaszoBanus (manee — @I'OC OO0O), denepanbHOTO
rOCyJapCTBEHHOTO CTaHAapTa cpeanero odero oopazosanus (ganee — ®I'OC COO).

Pabouas mporpamma no ¢usuke g 7- 9 Kigacca cOCTaBlieHa Ha OCHOBE IMPUMEPHOM MpOrpaMmbl
OCHOBHOT0 00mero obpazoBanus mo ¢usuke moja pepakuuein B. A. Opnosa, O. ®@. Kabapnuna, B. A.
KopoBuna u np., aBropckoii mporpammsl «®Pusmka. 7-9 xnaccsl» B.B benara, B.B. Xymaesa, U.A
JlomauenkoBa, HO.A IlaneOparmeBa, d¢eaepaaTbHOTO KOMIOHEHTa TOCYJAapCTBEHHOTO CTaHAapTa
OCHOBHOTO 00111er0 00pa3zoBanus mo ¢pusuke 2017 r.

Pabouas nmporpamma KOHKPETU3UPYET COAEp KaHUE MPEIMETHBIX TeM 00pa30BaTEILHOIO CTAaHAAPTA,
JaeT pacupezeneHre yueOHbIX YacoB 10 pasesiaM Kypca, oCIeI0BaTeIbHOCTh U3YUEHUS Pa3IelioB (PU3UKH
C Y4ETOM MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTEH ydaluxcsi, OonpeaesieT MUHUMAaIbHBIN Ha0Op JEMOHCTPAIIMOHHBIX OMBITOB, JJA0OPATOPHBIX
paloT, KaleHJapHO-TEMAaTHYECKOE IIJIAHUPOBAaHUE Kypca.

W3ydyenne ¢u3vku Ha CTYNEHU OCHOBHOTO O0OIIEro oOpa3oBaHUsI HAIPABICHO HAa JOCTHKCHHE
CJIeIYIOIIUX LeJIei:

OCBOCHHE 3HAHUN O MEXaHMYECKHX, TEIIOBBIX, JEKTPOMArHUTHBIX M KBAHTOBBIX SIBICHUAX; (PU3NUECKUX
BEIMYMHAX, XapaKTEePU3YIOIIUX 3THU SIBICHUS; 3aKOHAX, KOTOPHIM OHHM MOJYMHSIOTCS, METOJaX HAy4HOI'O
MO3HAHUS IPUPOABI U (HOPMUPOBAHKE HA STON OCHOBE MPECTABICHUN O (PU3NYECKON KapTUHE MUPA;
OBJIa/ICHUE YMEHUSMH IIPOBOJUTH HAOIIOACHUS IPUPOIHBIX SBICHUN, OMHUCHIBATH M 0000IIATh Pe3yIbTATh
HAOJIOACHUH, HCIIONIb30BaTh MPOCThIE W3MEPUTENbHBIE NMPHOOPHI Ui HU3Y4YeHUs (DU3MYECKHX SIBJICHUH,
IPEJCTABIATh PE3yNbTaThl HAOMIONEHUN WM M3MEPEHMH C MOMOILBIO TaONHL, rpa)uKOB U BBIABIATH Ha
3TOH OCHOBE SMIUPUYECKHE 3aKOHOMEPHOCTH, MPHUMEHSATh IOJTYy4YE€HHBbIE 3HAaHUS M OOBSICHEHUS
pa3sHOOOpa3HbIX MPUPOJHBIX SABICHUH M IPOLECCOB, NPUHLMIIOB JEHCTBUA BaXKHEHIIMX TEXHUYECKHX
YCTPOWCTB, Ul peuieHus (PU3nIecKux 3a1ay;



YV VYV

pa3BUTHE  TO3HABATEIIbHBIX  WHTEPECOB,  HMHTEJUIGKTYAIBHBIX WM TBOPYECKUX  CIIOCOOHOCTEH,

CaMOCTOSITENILHOCTH B MPUOOPETEHUH HOBBIX 3HAHUM, NpU pElIeHUH (PU3MYECKHX 3a/1ad U BBINOJIHEHUU

AKCIIEPUMEHTAIBHBIX UCCIEAOBAHUN C UCIIOIh30BaHNEM HH(DOPMAIIMOHHBIX TEXHOJIOTUH;

BOCIUTaHHE YOEXKJIECHHOCTH B BO3MOXKHOCTU TO3HAHUS 3aKOHOB IPUPOJIBI, B HEOOXOAMMOCTH Pa3yMHOTO

WCIOJIb30BaHUS JOCTHKCHUI HAYKW U TEXHOJOTHHA ISl JAIBHEUIIETO Pa3BUTHsI YEIOBEYECKOTO OOIIECTBa,

yBaKEHHMs] K TBOpIIAM HAyKM M TEXHUKH, OTHOLIEHUS K (U3MKE KaK K BJIEMEHTY OOIIeuerIoBeuecKoi

KYJIbTYPBI;

MCIOJIb30BaHUE TMOJYYCHHBIX 3HAHUM U YMEHUH JUIsl pelleHus MPaKTHUYEeCKUX 3a/a4 MOBCEIHEBHOM KHU3HHU,

obecrieyeHrs: 6€30MaCHOCTH CBOCH KU3HH, PALMOHAIBHOTO HCIOIB30BAHUS M OXPAHBI OKPYXKAIOIIEH CPE/IbI.
Ha ocHoBanmu TpeOGoBaHW K pe3ysibTaTaM OCHOBHOTO 0OIIero oOpa3oBaHMs, MPEICTABICHHBIX B

denepanbHOM TOCYAapCTBEHHOM O00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO OO0MIero oO0pa3oBaHHs, B

coJiep;kaHuu pabouell yueOHOI mporpaMMBbl MPEIoIaraeTcsl peajin30Barh akTyalbHble B HACTOSIIEE BPEMs

KOMITETEHTHOCTHBIN, TUYHOCTHO-OPUCHTHPOBAHHBIN, U AEITETbHOCTHBIN MOIXOIbI, OTPEACISIONIUE 3a1aUH

o0y4yeHmus:

npuobperenue pU3NUECKUX 3HAHUN U yMEHUI;

OBJIaJICHHE 00OOIIEHHBIMHU CIIOCOOAMHU MBICIIUTEIILHON, TBOPUYECKON JeATEIHLHOCTH;

OCBOCHHME KOMIICTCHLIMI: Yy4eOHO-II03HABATEIbHONH, KOMMYHHMKATHBHOHM, pe(IeKCUBHOH, JIMYHOCTHOTO

camMopa3BUTHS, IIEHHOCTHO-OPUEHTAIIMOHHOM U MpodeccnoHalbHO-TPYI0BOTO BEIOODA.

OBHIASA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA

dusnyeckoe 00pa3oBaHUE B OCHOBHOW IIKOJIE JIOJDKHO o0ecreunTh (popMupoBaHue y 00ydaromuxcs
MPEJCTAaBICHH O HAyYHOW KapTHHE MHpa — BAXHOTO pecypca Hay4YHO-TEXHHYECKOTo Mporpecca,
O3HaKOMJIEHHE oO0yyaroumxcs ¢ (QU3NYECKUMH U aCTPOHOMUYECKUMHU  SIBICHUSIMH, OCHOBHBIMU
NPUHIMIIAMA ~ PabOThl MEXaHW3MOB, BBICOKOTEXHOJIOTMYHBIX YCTPOWCTB ¥ MPUOOPOB, pPa3BUTHE
KOMITETEHIINH B pEIICHUH WHKEHEPHO-TEXHUUYECKHUX U Hay4YHO-UCCIIEeI0BAaTENbCKUX 3a/1a4.

OcBoenne ydeOHOoro mpeamera «®Du3nKa» HaMpaBICHO HAa pa3BUTHE Yy OOydYaIOIIUXCS
MPEJICTaBJICHU O CTPOEHUH, CBOICTBaX, 3aKOHAX CYHIECTBOBAHMS U JBM)KEHUS MaTepuUHU, Ha OCBOCHHE
00yJaromuMHUcs OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH IPHPOJHBIX SBICHUH, CO3JaHUE YCIOBUHM s
(dbopMUpOBaHUSI MHTEIJIEKTYalIbHbIX, TBOPUECKUX, TPAKIAHCKUX, KOMMYHUKAIIMOHHBIX, HH(OPMALMOHHBIX
KoMreTeHIwi. OO0yJaronyecss OBIACIOT HAyYHBIMH METOJIAMHU PEIICHHS PA3TUYHBIX TEOPETUUYECKUX M
MPAKTUYECKHUX 3aJa4, YMEHUSIMH (POPMYIHpOBaATh TUIIOTE3bI, KOHCTPYUPOBATh, IPOBOJAUTH SKCIIEPUMEHTHI,
OLICHUBATh WM AHAJIU3UPOBATH IOJIYYCHHBIC PE3YNbTATHI, COMOCTABISATh UX C OOBCKTUBHBIMH PEATHSIMHU
KU3HU.

VYuebublit npeamer «Pusnka» crocoOCTByeT (POPMHUPOBAHUIO Yy 00YJAIOIIUXCsS YMEHUI 0e30macHo
UCIOJIb30BaTh JabopatopHoe o00OpyAOBaHHE, MPOBOAMTH €CTECTBEHHO-HAYYHbIE HCCIEIOBAHUS U
OKCIIEPUMEHTHI, AHAIU3UPOBATH IOTYYCHHBIE PE3yIbTaThl, MPEACTABISATh W HAYYHO apryMEHTHPOBATH
MOJIy4E€HHBIE BHIBO/IBI.

Nzyuenne npenmera «Du3uka» B 4acTu GOPMUPOBAHUS Y O0YUAIOIIUXCSI HAYIHOTO MUPOBO33pEHUS,
OCBOCHHS OOIIIEHAyYHBIX METOAOB (HAOJIO/IEHUE, WU3MEPEHHUE, DKCIIEPUMEHT, MOJICIUPOBAHUE), OCBOCHHS
MPAKTUYECKOTO MPUMEHEHHS HAyYHBIX 3HAHWNA (PU3UKH B KU3HU OCHOBAHO HA MEXKIPEIMETHBIX CBS3SX C
npeametamu: «Marematukay, «MHbOpMaTtukay, «Xumus», «buomnorusy», «l'eorpadus», «IKOIOTHN,
«OCHOBBI 0€30MTaCHOCTH XHU3HEAeITeTbHOCTY, «cTopusy, «Jlutepatypay u ap.

Kypc ¢usukm B mporpamme OCHOBHOTO o0OIIEro o0Opa3oBaHUsS CTPYKTYPUPYETCS Ha OCHOBE
pPacCMOTpEHHs PA3IUYHBIX (OPM JBIIKEHUS MaTEepPHH B TMOPSAIKE MX yclIoXHEeHHs. Dus3nka B OCHOBHOMH
IIKOJIE M3YYaeTcs Ha YpPOBHE PACCMOTPEHHUS SIBICHUN MPHUPOJBI, 3HAKOMCTBAa C OCHOBHBIMU 3aKOHAMH
(U3HUKY ¥ IPUMEHEHHEM YTHX 3aKOHOB B TEXHUKE U TTOBCETHEBHOM JKU3HH.

BBenenue B Kkypce ¢u3uku 7 kjacca TakMX Oa30BbIX TOHSATHH, Kak «aTOM», «BELIECTBO» U
«Marepus», a Takke «(HU3MUECKHid TePMHUHY», «(pHU3udecKas BEIMYUHAY», TUIMOTE3a» U «IKCIEPUMEHT»,
«M3MEpEHUEe» M «IOTPEUIHOCTh M3MEPEHHUs», IO3BOJIAET B JAlIbHEHWIIEM MpPH U3JIO0KEHUU Y4eOHOro
MaTepuaga TPOCIEKUBATH €0  CBSA3b  C COBPEMEHHBIM  YpOBHEM HAayKd U C OKpYXKalolleu
neiicrButenpHoCThIO. [lolydaeMble IIKONbHUKAMHU 3HAHUS TIOMOTYT MM MPaBWJIBHO aHAJIM3UPOBAThH
OKpPYKAIOIYI0 JEMCTBUTEIBRHOCTh W OYyAYT CHOCOOCTBOBAaTh PAa3BUTHIO aJ€KBATHOIO U TBOPYECKOIO
OTHOIICHHUS K OKPYXAIOIIeMy MUDPY.

MECTO YYEBHOTI'O IIPE/IMETA B YYEBHOM I1IJIAHE



CornacHo 6a3ucHOMY y4eOHOMY IUIaHy Ha M3ydeHHE (U3UKU B 00BbEMEe 00s3aTeTbHOI0 MUHUMYMa
coJiepKaHusl OCHOBHBIX 00pa30BaTeNbHBIX MPOrpaMM OoTBOAUTCS 3 4 B Heae o (102 yaca 3a ron).

Jis opraHmW3anuy  KOJUIGKTHBHBIX W WHAMBHIYAJIbHBIX HAOMIOAEHUN (U3NYECKUX SBICHUA U
MPOLIECCOB, U3MEPEHUS (PU3NUECKUX BEJIMYUH U YCTAHOBIIEHUS 3aKOHOB, MOATBEPIKICHUS TEOPETUUYECKUX
BBIBOJIOB HEOOXOAMMBI CHCTEMAaTHYecKast OCTAHOBKA JIEMOHCTPALIMOHHBIX OINBITOB YUYUTENIEM, BHITIOJTHEHUE
nabopaTtopHbIX pabor yuammmwucs. PaGodas mporpamMma npeaycMaTpUBAaeT BBIIOJHEHUE MPAKTHUECKOMN
gacTu Kypca: 11 1a6opaTopHbIX padoT, 7 KOHTPOJIBLHBIX PadoT.

B pabouyio yueOHyI0 mporpaMMy BKJIFOUYEHBI JIEMEHTHI y4eOHON MH(OpMAIMu 1o TeMaM, IepeueHb
JIeMOHCTpauuidi M (PpPOHTANBHBIX JAaOOPAaTOPHBIX pPAaOOT, HEOOXOAMMBIX A (OPMUPOBAHUS YMEHHH,
YKa3aHHBIX B TPEOOBAaHUSAX K YPOBHIO IMMOATOTOBKH BBHIITYCKHUKOB OCHOBHOM LITKOJIBI.

[Tpu peanuzanuu padoueit nporpammsl ucnonbdyercs Y MK «Chepsr»: ®U3UKA-T7 ¢ npujioxkennem
Ha JJIEKTPOHHOM HocuteJse, aBTopbl: B. B. besara, U. A. Jlomauenkos, 0. A. IlaneOparues, u3a-Bo
«IIpocBemienne», 2014 roa, Bxomsmuii B DenepanbHbli TEpeueHb YYEOHHUKOB, YTBEPKICHHBIN
MunuctepctBoM oOpazoBanusi U Hayku P®. Jlns w3ydeHHs Kypca PEKOMEHIYETCS KIIACCHO-ypOYHAs
CHCTEMa C UCIOJIb30BAHUEM Pa3IMYHBIX TEXHOJIOTUH, (POpM, METOJIOB 0OydEHUSI.

TPEBOBAHUE K PE3YJIbTATAM OBYUEHUSA
JInyHOCTHBIMHU pe3yabTaTamMu 00yueHHs PU3UKE B OCHOBHOI IIKOJIE SABISIOTCSA:

® cOopMHPOBAHHOCTh IIO3HABATENILHBIX HHTEPECOB, HMHTEIJICKTYAJbHBIX M TBOPYECKHX CHOCOOHOCTEH
y4aluxcs;

® yOeXKAEHHOCTh B BO3MOXHOCTHM TO3HAaHUS HPUPOABI, B HEOOXOAMMOCTU Pa3yMHOTO HCIIOJIb30BaHHS
JTOCTH)KEHUM HAyKH M TEXHOJOTHM IS AajJbHEHIIEro pa3BUTHs 4YEJIOBEYECKOro OOIIECTBA, YBaXEHHE K
TBOpLIAM HAayKH U TEXHUKHU, OTHOIICHUE K (PU3HKE KaK 3JIEMEHTY OOIIeCTBEHHON KYJIbTYPHI;

® CaMOCTOSITENIbHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUUYECKUX YMEHUI;

® TOTOBHOCTh K BBIOOPY JKM3HEHHOIO MyTH B COOTBETCTBUU C COOCTBEHHBIMH HMHTEpECAaMH W
BO3MO>KHOCTSIMU;

® MOTHBaIMs 00pa30BaTENFHOW JEATEIFHOCTH IIKOJHLHUKOB Ha OCHOBE JIMYHOCTHO OPHEHTHUPOBAHHOTO
MOIX0/1a;

® (GopmHpOBaHUE IIECHHOCTHOTO OTHOIIEHHS OPYT K APYTY, YIUTEIIO, aBTOpaM OTKPBITHHA U M300pETCHHUH,
pe3ynbraTtamMm o0y4deHus;

® (opMHpOBaHHE OTBETCTBEHHOI'O OTHOLIEHMS K YYEHHIO, TOTOBHOCTH MU CIOCOOHOCTH OOyYaroIIMXCs K
CaMOPA3BUTHIO U €aMOOOPa30BAHUIO HA OCHOBE MOTHBAIIMM K OOYYEHHIO M TO3HAHHMIO, OCO3HAHHOMY
BbIOOpY M MOCTPOSHMIO JalbHEHIIeH HHANBUYaIbHOM TpaeKTOpHH 00pa3oBaHMs Ha Oa3e OPUEHTUPOBKU B
Mupe npodeccuii ¥ NpPo(EeCCHOHAIBHBIX TMPEANOYTECHHH, C Y4ETOM YCTOMUMBBIX ITO3HABATEIBHBIX
HUHTEPECOB;

® (opmHpoBaHHE IEIOCTHOIO MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAyKd W OOINECTBEHHON MPAKTHKH, YYUTHIBAIONICTO COIMAIBLHOE, KYJIbTYpHOE, SI3BIKOBOE, JTYXOBHOE
MHOT000pa3ue COBPEMEHHOT'O MUPA;

® (dopMupoBaHHE KOMMYHUKATUBHOI KOMIIETEHTHOCTH B OOIIEHUU U COTPYJHUYECTBE CO CBEPCTHHUKAMH,
CTapIIMMH ¥ MIAIIIMMA B Tporecce 00pa3oBaTeNbHOW, OOIIECTBEHHO TIONE3HOH, YydeOHo-
HCCIIEIOBATENbCKOM, TBOPUECKON U IPYTUX BUJIOB JI€ATEIHHOCTH;

® (dopMmupoBaHHE IICHHOCTH 3I0pPOBOTO U 0e30macHOro oOpa3a JKM3HHM; YCBOGHHE IPaBUII
WHIUBUAYAITBHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO MOBEACHUS B YPE3BBIYAMHBIX CUTYAIUAX, YTPOXKAIOIINX
KU3HU U 370POBbIO JIIOJIEH, MPaBUJI MIOBEJCHHUS HAa TPAHCIIOPTE U Ha IOPOTax;

® (¢opmHpOBaHHE OCHOB 3KOJOIMYECKOT'O CO3HAHHUS HAa OCHOBE INMPH3HAHMS IIEHHOCTU JKU3HU BO BceX e&
IIPOSIBJICHUSAX U HEOOXOIUMOCTH OTBETCTBEHHOI'0, OEPEXHOT0 OTHOLIEHUS K OKpYXarolleH cpere.
MeTanpeaMeTHbIMH pe3yJbTaTaMH 00yueHUs (PU3HKE B OCHOBHOM IIKOJIE SBISIIOTCS:

® OBJIaJICHUE HAaBBIKAMU CAMOCTOSITEILHOTO TPUOOPETEHHsS HOBBIX 3HAHWM, OpraHu3aluu ydeOHOM
NEeSTEIbHOCTH, TIOCTAaHOBKM LieJieH, IUIAaHUPOBAaHUSA, CAMOKOHTPOJSL M OLEHKH pe3yJbTaTOB CBOEH
NesITeIbHOCTH, YMEHUSIMU MIPEIBUIETH BO3MOKHBIE PE3YJIbTAaThl CBOUX JEHCTBUIA;

b YMCHHUC CaMOCTOSATCIIbBHO IUIAHUPOBATh NYTHU OOCTHUIKCHUSA Heﬂeﬁ, B TOM 4YHUCIIC AJIBTCPHATUBHLIC,
OCO3HaHHO BBIOMpaTh HamoOoJsee A3 (HEKTUBHBIC CITOCOOBI pEIIeHUsT YUeOHBIX M MO3HABATEIHHBIX 3a/1a4;



® yMEHUE COOTHOCUTH CBOM JECHUCTBHSA C ILNIAHUPYEMBIMH PE3YJIbTATAMM, OCYLIECTBIIATh KOHTPOJb CBOCH
NESTENbHOCTH B TPOLIECCE JOCTHXKEHHUS pe3yibTara, ONpEeAesATh CHocoObl AECHCTBUI B paMKax
MPEUIOKEHHBIX YCIOBHHA U TPpeOOBaHUH, KOPPEKTHPOBATH CBOU JICHCTBUS B COOTBETCTBHH C U3MEHSIOMICHCS
CUTYyallUeH;

® [OHUMAaHHUE PA3TUYUN MEXAY UCXOJHBIMHU (PAKTaMU M TUIOTE3aMH [T UX OOBSICHEHUS, TEOPETHUECKUMHU
MOJIEJIIMU U pPeaJbHBIMU OOBbEKTaMH, OBJIAICHUE YHUBEPCAIBHBIMU Y4e€OHBIMHU AECHCTBUAMM Ha NPUMEpax
TUIIOTE3 JJIsi OOBSCHEHUS M3BECTHBIX (DAaKTOB M HKCIEPUMEHTAIBbHON NMPOBEPKU BBIABUTAaeMbIX THIIOTE3,
pa3pabOTKH TEOPETUUECKUX MOJIEJICH MPOIIECCOB HIIH SBICHHIA;

® (¢opmupoBaHHE YMEHHMH BOCIPHHHMMATh, NepepadaThiBaTh U MPEIbSBIATh MH()OPMAIMIO B CIOBECHOH,
0o0pa3HOW, CHUMBOJMYECKOW (opmax, aHAIM3UPOBATh M TepepadaThiBaTh IOJYYCHHYIO WH(OpMAIUIO B
COOTBCTCTBUU C IIOCTAaBJICHHBIMH 3aJadaMu, BBIACIATH OCHOBHOC COACPIKAHUC HNPOUYUTAHHOTO TCKCTA,
HAXOJUTh B HEM OTBETHI Ha MTOCTABJICHHBIC BOTIPOCH U U3J1araTh €ro;

® npuoOpeTeHHe OIbITa CAMOCTOATENBHOTO MOUCKA, aHAIM3a U 0TOOpa MH(OPMAINKU C UCHOIb30BAHUEM
Pa3NUYHBIX UCTOYHUKOB M HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTHIA /ISl PEIIeHNUs TIO3HABATENbHBIX 3a/1a4;

® yMEHHE OIpeNesaTh MOHATHS, AenaTh O000OIIEeHHUS, yCTaHABIMBATh AHAJIOTHH, KIACCHU(PUIHMPOBATD,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHWSI W KPUTEPHH M KIacCH(PUKAIMHU, YCTAaHABIUBATH MPUIHHHO-
CIIEJICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE PACCy>KICHHE, YMO3AK/IIOUeHUuEe (MHIYKTUBHOE, AETYKTUBHOE U
10 aHAJIOTUU) U JI€TIaTh BBIBOJBL;

® pa3BUTHUE MOHOJOTMYECKONW M UATOTMYeCKON peuyd, YMEHHs BBIpaXaTh CBOM MBICIH M CIIOCOOHOCTH
BBICTYIIMBATh cOOECeHNKA, IOHUMATh €r0 TOYKY 3pEHUs, MPU3HABaTh MPABO JPYroro 4eloBeKa Ha MHOE
MHEHHE;

® (OCBOCHHE HpI/IéMOB ﬂeﬁCTBHﬁ B HCCTAHHAPTHBIX CUTyaAlUAX, OBJIAACHHUC ISBPUCTUUCCKHUMU MCETOAAMHU
pereHus mpooem;

® ¢opmupoBaHHe YMEHMH paboTaTh B TpPYyNIE C BBHIIOJHEHUEM PpA3JIMUYHBIX COIMAJIBHBIX pPOJIEH,
IPEJCTABIATh U OTCTAUBATh CBOM B3IVIAAbI U yOSKICHMSI, BECTH AUCKYCCHIO, HAXOAUTh OOIee pelIeHue U
paspematb KOH(DIMKTHI Ha OCHOBE COTJIACOBAaHHUS MO3MIMKA M y4éra HMHTEpecoB; (HOPMYyITUpPOBATh,
apryMeHTUPOBaTh U OTCTauBaTh CBOE MHEHHUE;

® (¢opMupoBaHWE H pa3BUTHE KOMIIETEHTHOCTH B OOJACTM WCMOIB30BAaHUS WHPOPMAIMOHHO-
KOMMYHUKAITMOHHBIX TexHoJorui (nanee — MKT-kommereHnn).
[IpenmMeTHBIMHE pe3yJibTaTaMu 00y4YeHHs (PU3UKE B OCHOBHOM IIKOJIE SBIISIOTCS:

® (opmupoBaHuE IETOCTHOW HAYYHOM KApTUHBI MHpA, TPEACTABICHUN O 3aKOHOMEPHOW CBSI3M |
MO3HABAEMOCTHU SIBJICHUH MPUPOABI, 00 OOBEKTUBHOCTH HAayYHOTO 3HAHUS, O CHCTEMOOOpa3yroueil poiau
Gbu3MKY U pa3BUTHUS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUI; HAyYHOTO MUPOBO33PEHUS KaK
pe3yibTaTa H3y4eHHUs OCHOB CTPOSHHS MaTepuu U (PyHIaMEHTAIbHbBIX 3aKOHOB (DM3UKH;

® (opMmupoBaHHE TE€pPBOHAYAIbHBIX MpEACTAaBICHUN O (U3HUECKON CYIIHOCTH SIBJICHUM MPUPOJIBI
(MEXaHMYECKUX, TEIUIOBBIX, AJIEGKTPOMArHUTHBIX M KBAHTOBBIX), BUAAX MaTepuu (BEIIECTBO U IIOJE),
JIBUKCHUHM KaK CIOCOOE CYIIECTBOBAHHUS MATE€PUH; YCBOSGHUE OCHOBHBIX HJEH MEXaHWKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHsI O CTPOEHUHU BEIIECTBA, 3JIEMEHTOB JJIEKTPOJWHAMUKH W KBAaHTOBOW (DU3HKH;
OBIIAJICHHE MOHSATUITHBIM alapaToOM U CUMBOJIIMYECKUM SI3BIKOM (PU3UKH;

® [OHMMAaHHE BO3PACTAIOLIEH POJIM €CTECTBEHHBIX HAYK U HAYYHBIX MCCIIEJOBAaHUI B COBPEMEHHOM MUDE,
MMOCTOSIHHOTO MPOILIECCa HBOJIIOIMU HAYYHOT'O 3HAHUSI U MEXAYHAPOJIHOIO0 HAYYHOT'O COTPY/IHUYECTBA;

® npuoOpeTeHHe ONbITa NPUMEHEHHUsS Hay4HbIX METO/AOB IO3HAHUs, HAOMIOAECHUS (U3NYECKUX SBICHUH,
IIPOBEACHUS OIBITOB, NPOCTBIX dKCIEPUMEHTAIBHBIX MCCIIEIOBAHUN, MPSIMBIX U KOCBEHHBIX U3MEPEHUU C
UCIOJb30BAHUEM AaHAJOTOBBIX W HUGPPOBBIX H3MEPUTEIBHBIX NPUOOPOB; NOHUMAHHE HEU30EKHOCTU
MOTPELIHOCTEN JTIOOBIX U3MEPEHHUIA;

® OBJIaJICHUE HAyYHBIM MOAXOJOM K PEUICHUIO Pa3IMYHBIX 3a/ad, YMEHUSMHU (POPMYIHpPOBATH TMIIOTE3HI,
KOHCTPYHMPOBATh, MPOBOAUTH HKCIIEPUMEHTHI, OLICHUBATh MOTYYEHHBIE PE3yJbTaThl, yMEHUEM COMOCTABIISIThH
AKCIIEPUMEHTAJIbHBIE U TEOPETUYECKUE 3HAHUS C OOBEKTUBHBIMU PEANIUAMU KU3HU;

® ¢opmupoBaHue yMeHHH Oe3omacHOro M 3(h(HEeKTUBHOrO MCIOIB30BAHMUS JTAOOPATOPHOTO 000PYIOBAHUS,
NPOBEJCHUS TOYHBIX N3MEPEHUI M aJIeKBaTHON OIIEHKHM MOJIYYEHHBIX PE3yJIbTaTOB, MPEICTABICHUS HAYIHO
00OCHOBAHHBIX apI'YMEHTOB CBOUX JICHCTBUH, OCHOBAaHHBIX HAa MEXIPEAMETHOM aHAJIN3€e YUeOHBIX 3a/]1a4;

® MOHMMaHHE (PU3MYECKHUX OCHOB WM NPHUHIIMIOB ACHCTBUA (pabOThI) MaIlMH W MEXaHHU3MOB, CPEIICTB



MEPEIBIKEHUSI U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIJICHHBIX TEXHOJIOTUYECKUX MPOIIECCOB, BIUSHUS UX
Ha OKPY>KaIOIIYIO CPEy; OCO3HAHNE BO3MOXKHBIX MPUYMH TEXHOTCHHBIX U SKOJIOTMUECKUX KaTacTpod;

® O0CO3HaHHE HEOOXOAWMOCTH B NMPHUMEHEHHH IOCTHKEHUH (M3UKU U TEXHOJIOTHH A PaluOHAIbHOTO
MIPUPOIONOIB30BAHUS;

® OBJaJeHHUEe OCHOBAaMH 0€30MacCHOTO HCIIOJIb30BAaHHS €CTECTBEHHBIX M MCKYCCTBEHHBIX JIEKTPUYECKHX U
MarHMTHBIX IIOJIEH, DJIEKTPOMATHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U HCKYCCTBEHHBIX
MOHM3UPYIOUINX U3TYyYeHUH BO N30EKaHHE UX BPEJHOTO BO3CHCTBUS HA OKPYKAIOIIYIO CPEy U OpPraHu3M
YEJI0BEKa;

® pa3BUTHE YMEHUs IUIAHUPOBATH B IIOBCEAHEBHOM XU3HU CBOU JECUCTBUSA C IMPUMEHEHUEM I1OJYyYEHHBIX
3HAHWH 3aKOHOB MEXAHUKH, JJIEKTPOJMHAMHUKH, TEPMOJAMHAMUKHA M TEIJIOBBIX SIBJICHHH C IEJbIO
cOepekeHUs 310POBbS;

* BOCIUTAHUEC OTBETCTBCHHOTO M OEPEXKHOTO OTHOIICHHS K OKpYyXKarolei cpene, (HopMHpOBaHHE
MPEJICTABICHUH 00 SKOJOTMYECKHUX TOCTIEICTBUSIX BEIOPOCOB BPEIHBIX BEIIECTB B OKPYKAIOIIYIO CPEy.

7 xkiaace

PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
JIMYHOCTHLIMY Pe3VJIbTATAMHU 00y4YeHUs (PU3KKE B OCHOBHOM IIKOJIE SBIISIOTCS:
cOpPMHUPOBAHHOCTH ITO3HABATEIIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
YUaIIHUXCS;
yOEXICHHOCTh B BO3MOKHOCTH TTO3HAHHUSI IPUPOJIBI, B HEOOXOAUMOCTH PA3yMHOTO HCIIOIB30BAHHS
JTOCTHKEHUH HAYKW M TEXHOJIOTUHN JIJIsl MATbHEHUIIIETO Pa3BUTHS YEIIOBEUECKOTO OOIIECTBA, YBAKCHUE K
TBOPIIAM HAYKU ¥ TEXHUKHU, OTHOIIIEHUE K (PU3HUKE KaK DJIEMEHTY O0IIeYeIOBEYeCKON KYIbTYPHI;
CaMOCTOSITEITFHOCTh B PUOOPETECHUH HOBBIX 3HAHHWH W MIPAKTHYECKUX YMECHUH;
TOTOBHOCTH K BBIOOPY KH3HEHHOTO ITyTH B COOTBETCTBUH C COOCTBEHHBIMU HHTEPECAMHU U BO3MOKHOCTSIMU;
MOTHBaIUsl 00pa30BaTEIbHON JIEATEIFHOCTH IIKOJPHHUKOB Ha OCHOBE JIMYHOCTHO OPHEHTUPOBAHHOTO
MOJIX0/1a;
(dbopMHUpOBaHHE TEHHOCTHBIX OTHOIICHUH IPYr K IpYyry, YYHUTENI0, aBTOpaM OTKPBITHA M H300pETEHHH,
pe3yabTaraM 00y4eHHUsI.

MeTanpeaMeTHLIMU pe3yabTaTaMu 00ydeHus (U3UKE B OCHOBHOM IIKOJIE SIBIISIOTCS:

OBJIaJICHHE HaBbIKAMU CAMOCTOATEIBHOTO MPHUOOPETEHUsI HOBBIX 3HAHUM, OpraHU3aluu Yy4eOHOM
NEeSTeIbHOCTH, TIOCTAHOBKU I[eJIel, IUIAHUPOBAHUS, CAMOKOHTPOJS H OIICHKH pPEe3yJIbTaTOB CBOCH
NesITeTbHOCTH, YMEHHUSIMU MTPEIBUAETH BO3MOKHBIE PE3yIbTaThl CBOUX JAECUCTBUM;

MOHUMAHHUE PA3NIUYUA MEXKAY UCXOTHBIMH (paKTaMHU U THIIOTE3aMHU ISl X OOBSICHEHHUS, TEOPETUICCKIUMHU
MOJIETISIMU U peajbHbIMH OOBEKTaMH, OBJIAJICHHUE YHUBEPCAIbHBIMUA YUeOHBIMHU ACHCTBUSAMM Ha MpHUMepax
TUMOTE3 JIsi OOBSICHEHUsI M3BECTHBIX (DAKTOB U IKCIIEPUMEHTAIBLHOW MPOBEPKH BBIIBUTAEMBIX THIIOTES,
pa3pabOTKH TEOPETUUECKUX MOJIEJICH MPOIIECCOB HIIH SBICHHIA;

dbopMupoBaHUE YMEHHI BOCHpPUHUMATh, MepepadaThiBaTh W TPEABSIBIATH WH()OPMAILMIO B CIOBECHOM,
o0pa3HOW, CHUMBOJIMYECKON (opMax, aHAIM3MPOBATh W IepepadaThiBaTh IMOJYYCHHYIO HH(POpPMAINIO B
COOTBETCTBHHM C TIOCTaBJICHHBIMU 3a/ladaMU, BBIIACISATH OCHOBHOE COJEpKAHHWE MPOYUTAHHOTO TEKCTa,
HAXOJUTh B HEM OTBETHI Ha MOCTaBJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

MPUOOPETEHUE OIBITa CAMOCTOSTEIBHOTO IMOMCKA, aHamu3a W oTOopa MHGOPMAIMU C HCIOIH30BAHHEM
Pa3IMYHBIX UCTOYHUKOB M HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTUHN JJIsl pelIeHNs] TO3HABATEIbHBIX 3a/1a4;
pa3BUTHE MOHOJIOTHUYECKOW W JUAIOTHYECKON peuyH, YMEHHsI BBIpaKaTh CBOU MBICIH W CIHOCOOHOCTH
BBICITYIINBAaTh COOECEHUKA, TOHUMAaTh €ro TOYKY 3pEHHs], IPU3HABATh MPABO JPYroro 4eloBeKa Ha WHOE
MHEHHUE;

OCBOCHHME NPHUEMOB JEHCTBUN B HECTAHAAPTHBIX CHUTYallUAX, OBJAJEHUE D3BPUCTUYECKUMH METOAAMHU
pereHus npooiem;

(dbopMupoBaHHe YMEHHUI paboTaTh B IPYIIE C BHIIOJHEHHUEM Pa3IMYHBIX COLUATBHBIX POJIEH, TPEICTABIATh
Y OTCTauBaTh CBOM B3TJISbI U YOSKICHUS, BECTH TUCKYCCHIO.

IIpeaMeTHBIMH pe3yabTaTaMu 00y4eHus: GU3UKE B OCHOBHOM LIKOJIE SIBIISIOTCS:
3HAHHUS O MPUPOJIE BAKHEHIINX (U3MUECKUX SABJICHUHI OKPYXKAIOIIEro MUpPa M MOHUMAaHHUE CMBICIIA (PU3UIECKIX
3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YYCHHBIX SBJICHUN;




YMEHUS TOJIb30BaThbCd METOAAMH HAYYHOT'O HCCJIEIOBAHUS SIBICHUH TNPUPOABI, MPOBOIUTH HAOIIOACHHUS,
TUTAHUPOBATh U BBITIOIHSTH SKCIIEPUMEHTBL, 00pabaThIBaTh Pe3yibTaThl U3MEPEHUH, IPEACTABIIATH PE3YIITAThI
U3MEPEHHUH C TIOMOIIBIO TabnuL, TpaduKoB U (GOpMYN, OOHAPYKUBATh 3aBUCHMOCTH MEXAY (H3UUECKHIMHU
BEIMYMHAMH, OOBSICHATH MOJyUYEHHbIE Pe3ylbTaThl M JENaTh BBIBOJbI, OLEHUBATh PAHUIBI MOTPEIIHOCTEM
pe3yNbTaTOB U3MEPECHUN;

YMEHHSI IPUMEHATH TEOpEeTHYEeCKHE 3HaHUs Mo (U3MKE Ha MpaKTHUKe, pemaTh (u3WyYeckue 3aJadd Ha
IIPUMEHEHUE MOTYYEHHBIX 3HaHUM;

YMEHHSI M HaBBIKM MPUMEHSTh MOJYYEHHbIE 3HAHUS IS OOBSACHEHUS MPUHIIMIIOB ACHCTBUS Ba)KHEHIIMX
TEXHUYECKHUX YCTPOMCTB, peIIeHHsI MPAKTUYECKUX 3a/1a4 TOBCEJHEBHOM KU3HH, oOecrieueHust 0€30IacHOCTH
CBOEH U3HHU, PAllMOHAIILHOTO MPUPOIONIONIb30BAHMS U OXPaHbl OKPYKAIOIIEH Cpeibl;

(dbopmupoBaHue yOSKACHUS B 3aKOHOMEPHON CBSI3M M TIO3HABAEMOCTH SIBJICHUH MPUPOBI, B 0OBEKTUBHOCTH
HAY4YHOT'O 3HaHMS, B BBICOKOW IIEHHOCTH HAYKH B PA3BUTHH MaTE€PUAIbHOU U IyXOBHOM KYJIbTYPHI JIFOJEH;
pa3BUTHE TEOPETHUYECKOTO MBIIIJICHUSI HA OCHOBE (DOPMUPOBAHMS YMEHUHN YCTaHABIMBATH (DAKThI, pa3IN4aTh
NPUYMHBI U CHEACTBHS, CTPOUTHh MOJETU U BBIIBUraTh THIIOTE3bl, OTBICKMBAThb U (QOPMYIHPOBATH
JIOKa3aTEeNbCTBA BBIIBUHYTBIX THIIOTE3, BBIBOJAUTH W3 JKCIEPUMEHTAIBHBIX (AKTOB M TEOPETHUECKHX
Mojenelt pu3ndecKue 3aKOHbI;

KOMMYHHMKATHUBHBIE YMEHUS JOKJIAbIBaTh O PE3yJIbTaTaXx CBOETO MCCIEAOBAHUS, YIaCTBOBATh B IUCKYCCHUH,
KpaTKO M TOYHO OTBEYAaTh HAa BOIPOCHI, HCIOJIb30BATh CIPABOYHYIO JIUTEPATypy U JAPYrue HCTOUHHUKHU
uHpOpMaluu.

COIEPKAHUE ITPOI'PAMMBbI YYEBHOI'O ITPEJMETA
7 kJaacc
(102 gacoB)

®u3nka 1 MHP, B KOTOPOM MBI KuUBeM (7 )

Uro umsywaer ¢usuka. Hexoropeie duzmveckue TepmuHbl. HabmroneHue u ombIT. Dusnyeckue
npubopsl. dPusnyeckue BEIWYMHBI U MX HM3MEpeHHe. MexXIyHapoaHas cucTeMa equHMI. M3mepeHus u
TOYHOCTbh u3Mepenuil. [lorpemnoctu n3amepenunii. Mup detsipex nusmepenuil. [IpoctpancTBo u Bpems.

Hemoncmpayuu: npuMepbl MEXaHUYECKHUX, TEIUIOBBIX, JJIEKTPUYECKHX, MAarHUTHBIX WM CBETOBBIX
SBIIGHUH, TOPTPETHl YYEHBIX, (u3Mueckue NpUOOpbI, CXEMbI, PUCYHKH, TaOJUIIbl, CIaiabl, MOJENH,
BUZICOMIBMBI (B TOM 4HCIie IUPPOBBIE 00pa3oBaTeIbHBIE PECYPCHI), UILUTIOCTPUPYIOIINE CBSA3b (U3UKU U
OKpY’KaIoIllero Mupa.

JlabopamopHule pabomvl u onvimol:

1. Onpenenenue HeHbl JeIeHUs UIKaIbl U3MEPUTENBLHOT0 Mpudopa.
2. Onpenenenue o0beMa TBEPAOTo Teja.
3. PabGoTta co mTaHTeHITUPKYJIEM.
4. CpaBHEHHE TOYHOCTH U3MEPEHUS Pa3IMYHBIMU BUJAMH JIMHEEK.
5. Onpexnenenue quaMeTpa HUTH.
6. 3mepenue AnuHbI CTONA.

I1. Crpoenne BemectBa (6 1)

Crtpoenue BemecTtBa. Monekynsl 1 aToMbl. bpoyHoBckoe asmxkenue. uddysus. Bzaumoneiicteue
HJacCTHUILl BEIICCTBA. CMauuBaHue u KalnnJUIAPHOCTD. MO,Z[G.HI/I CTPOCHUA Tra30B, )I(H[[KOCTCﬁ " TBCPALIX TCII U
00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE 3TUX MOJEJIECH.

Hemoncmpayuu: cXuMaeMocTh Ta3oB, mud@dy3us B razax M >KUIKOCTSIX, MOJAEITh XaOTHYECKOTO
JBUKEHUSI MOJIEKYJ, MOJIeldb OPOYHOBCKOTO JBH)KEHHUS, COXpaHEHHE 0O0beMa KHUAKOCTU MPU HU3MEHEHUH
GbopMBI cocyna, CLEIJICHHE CBHHIIOBBIX IWJIHHIPOB, CXEMBI, PUCYHKH, TaOJIMIbI, CIAiIbI, MOJENH,
BuaeopuIbMbl (B TOM uyucie IUdpoBbie 00pa3oBaTeIbHBIE PECYPCHI), WIUTIOCTPUPYIOIINE CTPOCHHUE
BEILIECTBA.

Jlabopamopnvie pabomol u onvimul:

7. U3mepenue pa3MepoB MajlbIX TEIL.
8. M3ydeHnue npouecca ucnapeHust BOAbI.

I11. IBu:keHue, B3aumoaeiicteue, macca (10 u)



Mexannueckoe aBuxkeHHE. OTHOCUTENBHOCTH JBM)KEHHUsA. Teno otcuera. Tpaekropus. IlyTs.
[IpsamonunHeiiHoe paBHOMEPHOE ABUKEHUE. CKOPOCTh PABHOMEPHOTO MPAMOJIUHENHOTO IBUXKEHUS. MeToabI
M3MEPEHUS PACCTOSIHUSI, BPEMEHU U CKOPOCTH.

HepaBHomepHoe paBrkeHue. CpenHssi CKOPOCTb. YCKOpeHHe. PaBHOYCKOpPEHHOE JIBHKEHUE.
CBoboanoe nagenue tei. [ paduku 3aBUCUMOCTH TTyTH U CKOPOCTH OT BPEMEHHU.

SBnenune nnepuuu. BzaumoneiictBue ten. Macca tena. [noTHOCTh BemecTBa. MeTobl U3MEpPEHUs
MacChl ¥ TUIOTHOCTH.

Jlemoncmpayuu: paBHOMEpPHOE NPSIMOJIMHEHMHOE JABM)KEHHE, OTHOCHTEIBHOCTb JBUKCHUS,
PaBHOYCKOPEHHOE JBIDKEHHE, CBOOOMHOE TMajgeHue Tel B TpyOke HbloTOHA, sBIeHHWE WHEPIUH,
B3aUMOJICHCTBUE TEJI, PUCYHKH, TAOJHIIbI, CJIAlJbl, MOJICIH, BUICODUIBMBI (B TOM 4YHCJIE HHUQPPOBHIC
o0pa3oBaTenbHbIC PECYPCHI), UILTFOCTPUPYIOLTUE H3y4aeMbIC TTOHSITHSI.

Jlabopamopnvie pabomol u onvimul:

9. NzyueHue (Hpr3MUECKUX BEIMYUH, XapaKTEPU3YIOIIUX MEXaHHUECKOE IBIKEHUE. MI3MepeHne CKOpoCTH
JIBUKEHHUSI YeJIOBEKa.

10. 3mepenne Macchl Tea Ha YPaBHOBEIIEHHBIX PhIYa)KHBIX BEcax.

11. 3mMepenune MaabIx MacC METOJIOM B3BEIIMBAHMUS.

12. 3mepenue mI0THOCTH KUKOCTU C TTIOMOILBIO apEOMETPA.

13. Onpenenenue IOTHOCTH TBEPAOTO TeJa C MOMOUIbIO BECOB M U3MEPUTENBHOTO IIMIIUHIPA.

IV. Cnasl Bokpyr Hac (10 1)

Cuna. Cuna tsoxectu. [IpaBumno crnoxenus cwi. PaBHoaelcTByromas cuiia. Cusia ynpyrocTi. 3aK0oH
I'yka. Meroas! uamepenus cuibl. Jlunamomerp. Bec tena. HeBecomocts. Cuna tpenusi. TpeHue B npupojie
U TEXHUKE.

Hemoncmpayuu: 3aBUCUMOCTh CHIIBI YIPYTOCTH OT AeQOopMaIriyl MPY>KUHBI, CIOXKEHUE CHJI, CHIa
TPEHUs, HEBECOMOCTb, PUCYHKH, TAOJHWIIbI, CIAiabI, MOAEIU, BUACOPMIbMBI (B TOM dHCIE HU(PPOBHIC
o0pa3oBaTenbHbIC PECYPCHI), UILTFOCTPUPYIOLTUE H3y4aeMbIC TTOHSITHSI.

Jlabopamopnvie pabomol u onvimul:

14. CnoxeHnue cui, HallpaBJIEHHBIX BIOJIb OJHOM NMPSAMOM.

15. I'panyupoBka nuHamometrpa. MccienoBaHue 3aBUCUMOCTH CHJIbI YIIPYTOCTH OT YIJIMHEHUS TPY>KUHBI.
Onpenenenue K03 puineHTa ynpyrocTy npyKHHbIL.

16. VccrenoBanue CUibl TPEHUS CKOJIb)KEHUS.

17. 3yuenne cun ynpyroctu. HaxoxaeHue paBHOACHCTBYIONIEH HECKOJIbKUX CHJI, HAIIPABJICHHBIX BJIOJIb
OJTHOU MPSIMOH.

V. laBjieHne TBepabIX TeJ, sKuaKocTeil u razos (10 4)

Jasnenue TBepapix Ten. CrocoObl yBEIMUEHUS U YMEHBIIICHUS NaBieHus. JlaBlieHnue B KUIKOCTH U
raze. 3akoH [lackans. Pacuer nmaBieHuUs KMIKOCTH HAa JTHO U CTEHKH cocyna. CooOIIaroniuecss Cocybl.
Hcnons3oBanue 1aBiIeHUs B TEXHUYECKUX YCTPOUCTBAX. [ MapaBiIM4yecKue MalluHbl.

Jlemoncmpayuu.: 3aBUCUMOCTb JIaBJIIEHHMsS TBEPAOro Tejla Ha ONOpPY OT JEWUCTBYIOIIEW CWIBI U
IUIOMIAAM  OMOpbI, 3akoH Ilackans, THApaBIMYECKUN TIPecC, PUCYHKH, TaONUIBI, CIANABI, MOMIEIH,
BuaeoGUIbMBl (B TOM 4YHcie HUGPOBBIE 00pa3oBaTEIbHBIE PECYpChl), WILTIOCTPUPYIONIUE H3ydaeMbIe
MTOHSTHSL.

Jlabopamopnwvie pabomol u onvimul:

18. Onpenenenue naBaeHus ATAIOHA KWJIOTpamMma.

19. Onpenenenne 3aBUCUMOCTH MEXIY TIYOMHOU MOTPY)KCHHS TSHKEIIBIX CBHHIIOBBIX KUPITUYEH B TIECOK U
JTABJICHUEM.

20. MccnepoBanue npoliecca BEITEKaHUS BOJIbI U3 OTBEPCTHUS B COCYIE.

VI. Atmocdepa u atMmocepHoe 1aBJienne (4 4)

Bec Bo3myxa. AtrmocdepHoe maBneHue. Meroabl usMmepeHus naBieHus. Omneir  Toppuueru.
[TpubGops! At U3MepeHust JaBICHNUS.

Hemoncmpayuu: oOHapyXeHHEe aTMOC(EPHOTO MaBJICHHS, H3MEpPEHHEe aTMOC(EpHOro TaBICHHUS
06apoMeTpOM-aHEepOUIOM, PUCYHKH, TaOJIMIIbI, CIANABI, MOJEIH, BUACOPHIbMBI (B TOM 4ucie Hu(ppoBbie
00pa3oBaTeNbHBIC PECYPCHI), HIUTIOCTPUPYIOLINE N3yIaeMbIC TTOHATHSL.



JlabopamopHvle pabomvl u onvimol:
21. UsroroBieHue «0aHOYHOTO OapoMeTpay.

VII. 3akon Apxumena. [lnaBanue ten (6 1)

JlelicTBUE JKUIKOCTHU U raza Ha MOrPYKEHHOE B HUX TeJI0. 3aKOH ApXumezaa. Y CJIOBUE IJIaBaHUA TeJl.
BosnyxorutaBanue.

Jemoncmpayuu: 3aKkoH ApXuMena, PUCYHKH, TaOIMIIbI, Claibl, MOJENIH, BUACODUIbMBI (B TOM
yucie nuppoBbie 00pa30BaTeNbHBIE PECYPCHI), MILTIOCTPUPYIOIINE H3ydaeMble MOHITHS.

Jlabopamopnvie pabomol u onvimul:
22. I3MepeHue BBITAIKMBAIOLIEH CUJIbI, IEHCTBYIOLIEN HAa TOTPYKEHHOE B XKUIKOCTh TEIIO.
23. 3y4yeHue ycaoBuUil MIIaBaHUS Teja B KUJIKOCTH.
24. OmpeniesieHue MIOTHOCTH IEPEBIHHON JTMHEHKU THAPOCTATHUECKUM CITIOCOOOM.

VIII. Pa6ora, MomHOCTD, 3Heprus (7 4)

Pa6oTta. MomHuocTs. DHeprus. [loTeHnnanbHas 3HEpTUs B3aMMOICHCTBYIOMUX Tel. KuHeTndeckas
9HEprus. 3aKOH COXpaHEHUs MeXaHWdeckol sHepruu. Mcrounuku sHeprun. HeBO3MOKHOCTH cO3aHMs
BEYHOT'O JABUTATEIIA.

Hemoncmpayuu.: M3MEHEHHE HEPTUH Tella MPH COBEPIICHUH PabOTHI, MPEBPAIICHUS MEXaHUYECKON
SHEPTUH U3 OJHOW (OPMBI B JAPYTYIO, PUCYHKH, TaOJIUIIBI, CIAlabI, MOAEIH, BUACODHIbMBI (B TOM YHCTIE
¢ poBbie 00pa3oBaTeNbHBIC PECYPCHI), WITIOCTPUPYIOIIUE U3ydaeMble MOHSITHUS.

Jlabopamopnvie pabomol u onvimul:

25. N3y4yeHne MexaHHMYECKOW paboThl U MOIIHOCTH.
26. M3yyenre u3MEeHEHUs MOTEHIIMAIbHOW U KHHETUYECKOM SHEPrUui Tea Mpu JIBMKEHUU TeJa 10
HAKJIOHHOM IIJIOCKOCTH.

IX. IIpocThie MeXaHU3MBI. «30J10TO€ MPABUI0» MeXaHUKH (7 1)
ITpocTeie Mexanu3mbl. HakitoHHast miiockocTh. Peruar. MOMEHT CUITbI. Y CJIOBUSI paBHOBECHS phlyara.
brok u cucrema 6110K0B. «30J10TO€ MPaBMIIO» MexaHUKU. K03 PHUIMEeHT MoIe3HOTO ACHCTBHUS.
Jlemoncmpayuu: IpocTble MEXaHU3MbI, PUCYHKH, TaOJIHIIbI, CIaMIbI, MOJENH, BUACODUIbMBI (B TOM
grciie U poBbie 00pa3oBaTEIbHBIC PECYPCHI), WILTIOCTPUPYIOIINE N3YIaeMbIE MOHSTHS.
Jlabopamopnvie pabomol u onvimul:
27. IlpoBepka yciioBUs paBHOBECHSI pblyara.
28. Onpenenenue KII/] HakIOHHOM MIOCKOCTH.
29. Onpenenenne KI1/] mogsuxHOTO OII0KA.
30. OnpeneneHue Moa0KEHUS IIEHTPA THKECTH TIIOCKOU (PUTYPBHI.

PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEJMETA 8 ki

JIMYHOCTHBIMM pPe3yJabTATAMHU 00y4eHUs (PU3KKe B OCHOBHOM IIKOJIE SIBISIOTCS:

. Cq)OpMI/IpOBaHHOCTI: IIO3HABATCIIBHBIX I/IHTGPGCOB, I/IHTGJIJIGKTyaJII:HBIX n TBOp‘-IGCKI/IX
CIIOCOOHOCTEH yJaIiuxcs;

= yOeXJIEHHOCTh B BO3MO)KHOCTH ITO3HAHUS TIPUPOJIBI, B HEOOXOAUMOCTH Pa3yMHOTO
KCTIOJIb30BAHMS IOCTUKEHNUI HAYKW U TEXHOJIOTUH ISl TAJIbHEUIIIEro pa3BUTHS
YeJI0BEYECKOT0 O0IIeCTBa, YBaXKEHHIE K TBOPIIAaM HAYKU U TEXHUKH, OTHOIIICHHE K (PU3UKE KaK
AJIEMEHTY 00IIIEeUETI0BEYECKOM KYJIbTYPHI;

" CaMOCTOSITENTbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUH;
o TOTOBHOCTh K BBIOOPY JKU3HEHHOI'O IIyTH B COOTBETCTBHM C COOCTBEHHBIMH HMHTEpECaMH U
BO3MOKHOCTSIMU;

"  MOTHBalMs OO0pa30BaTEIbHOW JIEITENBHOCTH IIKOJBHUKOB Ha OCHOBE JIMYHOCTHO
OpPHEHTHPOBAHHOTO TOAXO0/Ia;

*  (opmupoBaHME LEHHOCTHBIX OTHOLICHHH APYr K JIPYTy, YYUTEII0, aBTOpaM OTKPBITHH W
n300peTeHuil, pe3yabTataM 00ydeHusI.

MeTanpeMeTHbIMHU Pe3YJabTATAMHU 00y4YeHUs (PU3UKE B OCHOBHOM IIKOJIE SIBIISIOTCS:




OBJIaJICHUE HABBIKAMU CAMOCTOSITEJILHOTO TNPHOOPETeHHs HOBBIX 3HAHUW, OpPraHHU3aALUU
yu4eOHON JesTeNbHOCTH, IOCTAaHOBKM 1N, IUIaHUPOBAaHUs, CAaMOKOHTPOJI M OLIEHKU
pe3yIbTaTOB CBOCH NESATEIBHOCTH, YMEHUSMH TPEIBUACTH BO3MOXKHBIE PE3YyIbTaThl CBOMX
e CTBHIA;

MOHUMAaHHE PA3TUYUN MEXIYy HMCXOAHBIMH (PaKTaMH W THUIOTE3aMH Ui MX OOBSICHEHHS,
TEOPETUUYECKUMH MOJAEISIMH M pEalbHbIMU OOBEKTaMH, OBJAJCHUE YHHUBEPCAIbHBIMU
yueOHbIMU JCWCTBUSMH Ha TpUMepax THIOTe3 UIs OOBSCHEHHS W3BECTHBIX (DAaKTOB U
HKCIEPUMEHTAIbHON TNPOBEPKM BBIJABUIAEMBIX TUIOTE3, Pa3pabOTKH TEOPETHUECKUX
MOJIEJIEN MTPOLECCOB WIIH SIBJICHUI;

(dbopMHpOBaHUE YMEHMH BOCHPUHHMMATh, IepepadaThiBaTh M NPEAbABIAT MHPOPMALUIO B
CIIOBECHOM, 00pa3HOi, CHUMBOJIMYECKON (opMax, aHAIM3UPOBaTh U IepepadbaThiBaTh
MOJIY4EHHYI0 MH(OPMALIMIO B COOTBETCTBUY C IIOCTABICHHBIMH 33JJa4aMH, BBIAEIATH OCHOBHOE
COoZIep’KaHHUe MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha IMOCTAaBJICHHBIC BOMPOCHI U
U3JIaraTh €ro;

npUOOpeTeHHEe OmbITa CAMOCTOATENBHOTO IOHMCKA, aHajuu3a M oTOopa HH(pOpMAIMU C
UCIOJIb30BAHUEM DPA3JIMYHBIX HMCTOYHMKOB M HOBBIX HH()OPMAIMOHHBIX TEXHOJIOTHH IS
pelIeHNs TO3HABATENIbHBIX 33/1a4;

pa3BUTHE MOHOJIOTHUECKONM M JUAJOrMYECKOM peud, yMEHHsI BbIpakaTb CBOM MBICIH U
CIIOCOOHOCTH BBICIYIIMBATh COOCCEIHMKA, MIOHUMATh €r0 TOYKY 3PEHHMS, MPU3HABATH IPABO
JPYyroro 4einoBeKka Ha HHOE MHEHHUE;

OCBOCHHE NPUEMOB JCHCTBUI B HECTAHIAPTHBIX CUTYallUsAX, OBJAJECHHE IBPUCTUUYCCKUMHU
METOJaMH PEIICHUS MPooIIeM;

¢dbopmupoBaHKEe yMEHHI paboTaTh B TPYIIE C BHIMOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIei,
IPEJCTABIATh U OTCTAMBATh CBOU B3IVIAbI M YOEXKIEHUS, BECTH TUCKYCCHIO.

IIpenMeTHBIMHU pe3yJibTaTaMu 00yueHUs (PU3UKE B OCHOBHOI IIKOJIE SABISIOTCSA:

3HaHHUSA O NPUPOJE BAXKHEHIIMX (PU3NYECKUX SBICHUN OKPYKAIOIIEro MHpa U IOHUMaHHE
CMbICIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b M3YUEHHBIX SIBICHU;

YMEHHMsI IIOJIB30BAThCS METOAAMH HAy4YHOT'O HCCIIEIOBAHUS SIBICHUM NPHUPOIBI, MPOBOIUTH
HaOMIONICHUS, TUIAHUPOBATh M BBINOJHATH OKCIIEPUMEHTHI, 00pabaThIBaTh PE3YNIbTATHI
W3MEpPEHUH, NIPEACTABIATh PE3YJIbTaThl U3MEPEHUI ¢ MOMOLIbIO Tabuull, TpauKoB U HOpMYyI,
OOHapyXHBaTh 3aBUCUMOCTH MEXAY (PU3NYECKMMH BEITMYMHAMH, OOBSCHITH MOJTyYCHHBIC
pE3ybTaThl U JEIaTh BBIBOABI, OLICHUBATh IPAHULIBI IIOTPEIIHOCTEN PE3yIbTaTOB U3MEPECHUN;
YMEHHUSI MPUMEHSTh TEOpPETUYECKHUEe 3HAHMS MO (U3MKE Ha MPAKTUKE, pemarb (U3NUYEecKue
3a/la4M Ha IPUMEHECHHE TIOJTYyYCHHBIX 3HAHMI;

YMEHHUS U HaBBIKM NPHUMEHATH MOJYUYECHHBIC 3HAHUS I OOBSICHEHUS MPUHIUIIOB ACHCTBUS
BOXHEHIINX TEXHUYECKUX YCTPOMCTB, PEILICHUS MPAKTUYECKUX 3a7ad MOBCEIHEBHON JKHU3HH,
obecriedeHrs: 6€30MaCHOCTH CBOEH KHU3HH, PAllMOHAIBHOTO MPUPOAONOIb30BAHUS U OXPaHBI
OKpY>KaloIle Cpeibl;

(dopmupoBaHue yOexIeHHs B 3aKOHOMEPHOM CBSI3M U MO3HABAEMOCTH SIBJICHUN MPUPOIBI, B
00BEKTHUBHOCTH HAyYHOI'O 3HAHUS, B BBICOKOW LIEHHOCTH HAyKH B Pa3BUTUU MaTepUAIbHON U
JyXOBHOM KYJIbTYPBI JIIOJICH;

pa3BUTHE TEOPETUYECKOTO MBIIUICHUS HAa OCHOBE (DOPMHUpPOBAHMS YMEHHH yCTaHABIUBATh
GbakThl, pa3nuyaTh NPUYUHBI U CIEACTBUS, CTPOUTH MOJAEIM M BBIIBUTATh TUIOTE3BI,
OTBICKMBAaTh ¥ (POPMYTUpPOBaTh JOKA3aTENbCTBA BBIIBUHYTBHIX THMIIOTE3, BBIBOAUTH U3
IKCIIEPUMEHTAIBHBIX (DAKTOB M TEOPETHUECKUX MOJeNell (PU3HUECKUe 3aKOHBI;
KOMMYHHMKAaTUBHBIE yMEHMsI [JOKJIAJbIBaThb O pE3yJbTaTaXx CBOEr0 MCCIEAOBaHUSA,
y4acTBOBaTh B JUCKYCCHM, KpPaTKO M TOYHO OTBEYaTb HA BOIPOCHL, HCIOJIB30BAThH
CIPaBOYHYIO JIUTEPATYPY U APYrHe UCTOUHUKU HHPOPMALIUH.

COJAEP)KAHME ITPOT'PAMMBbI YYEBHOT'O ITPEJIMETA
(102 gacoB)



. Buytpennss 3neprus (9 4)

TennoBoe nBmxeHue. Temmeparypa. CBsi3b TeMIIEpaTypbl CO CPEIHEH CKOPOCTHIO IBHXKEHUS €ro
MoleKkynl. BHyTpeHHss sHeprus. [IBa coco0a u3MEHEHHs] BHYTPEHHEH HEPruM: Teruionepenada u padbora.
Bunet ternonepenaun. KoandecTBo TemaoThl. Y aenbHas TEIIOEMKOCTh BEIIECTBA.

Jlemoncmpayuu.

W3meHeHue sHepruu Tena npu coBepuieHuH padotsl. KonBekuus B xxunkoct. Temnonepenaya nyrem
n3nydeHusi. CpaBHEHHE YACIbHBIX TEIUIOEMKOCTEH Pa3IMYHBIX BEIECTB.

Jlabopamopnsie pabomul u onvimol.

UccnepoBanue n3MEHEHHs! CO BPEMEHEM TeMIIEPaTypbl OCTHIBAIOIIEH BOJIBI.

Nel. DkcniepuMeHTalTbHASI POBEPKA YpaBHEHHUS TEIJIOBOTO OajiaHca.

No2. Onpenenenue yaeabHON TEIIIOEMKOCTHA TBEPJOTO Tea.

1. HN3meHeHus1 arperaTHbIX COCTOSIHUI BemecTBa (7 1)

ArperatHble cOCTOssHMSI BemlectBa. [lnmaBienwe u orBepaeBanue Ten. Temmeparypa IIaBiICHUS.
VYaenpHas TermoTa miuasieHus. Vcnapenne n konaeHcauus. Haceimennsiii nap. Kunenue. 3aBUcHMOCTb
TEeMIIepaTypbl KUIEHUS OT JAaBlICHUA. YJenbHas TeIuioTa napooOpasoBaHus. OTHOCHTENbHAs BIAXKHOCTh
BO3AyXxa U ee u3MepeHue. OObSICHEHHUE HM3MEHEHUS arperaTHbIX COCTOSIHMM Ha OCHOBE MOJIEKYJISPHO-
KMHETUYECKUX MPEICTABICHUMN.

Jlemoncmpayuu.

SBnenune ucnapenusd. Kunenve Boapl. 3aBUCMMOCTh TEMIIEPATYPhI KUTIEHUS OT AaBieHus. [lnaBnenue
Y KpUCTaJUIM3aLMs BellecTB. M3mepeHue BiIaxxHOCTH Bo3ayxa. [lcuxpomerp.

Jlabopamopnas paboma.

No3.M3mepeHre OTHOCUTENbHON BIAXKHOCTH BO3yXa.

I1l. TenuoBsie nBurareau (4 1)

OHeprus ToruBa. [IpuHIMIBI pabOTHl TETUIOBBIX ABUTATENeH. /[BUTaTenh BHYTPEHHETO CrOpaHMSL.
[TapoBass TypOmna. PeakTuBHBIN aBurarenb. XosomawibHbie MamuHbl. KIIJ[ TermoBoro aBuraresns.
DKosornyeckre mpoodaeMbl HCIIOIb30BaHMS TETIOBBIX MAIIIKH.

Jlemoncmpayuu.

Y CTpOWCTBO YETHIPEXTAKTHOTO JABHraTelsl BHYTPEHHETO CropaHusi. Y CTpOMCTBO MapoBOi TypOWHBL
VYaenpHas TEmIOTa CropaHus TOIUIMBA. 3aKOH COXPAHEHHWS JHEPrUM B MEXAHWYECKHX M TEIUIOBBIX
IpolLeccax.

V. DJleKTpUYecKHe siBJIeHUus (22 4)

Onextpuzauus Ten. JIBa poja dSIEKTpUYECKUX 3apaloB. B3auMopelcTBHe 3apspKEHHBIX — TeEll.
Onextpockon. [IpoBOOHMKKM M HENPOBOAHMKH (IUAIEKTPUKH). JIeMUMOCTh AJIEKTPUYECKOro 3apsia.
OnexTpoH. CTpoeHue aToMOB. 3aKOH COXPAaHEHUS JIEKTPUUECKOI0 3apsiaa. DIEKTPUUECKOE MOJIE.

DJIEKTpUYECKUH TOK. ['albBAHMYECKHE JIIEMEHTHI U aKKYMYJISITOPBL. DIEKTPUUECKUNA TOK B PA3IMUYHBIX
cpenax. JlelcTBus 3nmeKTpuueckoro Toka. HampasieHue ayieKTpudeckoro Toka. Jnekrpuueckas nens. Cuna
TOKa. AMIiepMeTp. DIIEKTPUUYECKOE HampsbkeHrue. BonbTMeTp. DeKTpruueckoe conpoTuBieHue. 3akoH OMa
IUIL ydacTKa yeKTpuueckoi menu. [IpaBuna 6e3omacHOCTH MpH paboTe ¢ UCTOYHMKAMHU DJICKTPUYECKOTO
TOKA.

Pacuer comnporuBineHus IPOBOJHMKA. Y IEIBHOE DIEKTPUYECKOE CONpPOTUBIIEHUE. PeocTarsl.
[TocnenoBarenbHOE W TMapaieIbHOE COEIUWHEHUs MPOBOAHUKOB. Pabora m mourHocTh Toka. KommuectBo

TEIJIOTHI, BBIJIEISIEMOE MPOBOJAHUKOM C TOKOM. 3akoH Jlxoyns — Jlenma. Jlamma HakanuBaHUSL
DnekTpuyecKkre HarpeBareabHbie mpuOopsl. KopoTkoe 3ambikanue. [TnaBkue mpemoxpanuTeny.
Jlemoncmpayuu.

OnekTpuzanusa Teia. [[Ba poma 3IEKTpUYECKUX 3apAOB. Y CTPOMCTBO M JCHCTBHE 3JEKTPOCKOTMA.
[IpoBOIHMKHU U U30JATOPHI. DIEKTpU3alus yepe3 BiausiHue. [lepenoc anekTpuyueckoro 3apsija ¢ OJJHOTO Teia
Ha Jpyroe.

Hcrounnku nocTostHHOTO TOKa. [leficTBus 3nekTpruyeckoro Toka. CocraBiieHUe 3IEKTPUUECKON 1IeMH.

Jlamna HakanuBaHus. DIEKTpUUECKUE HarpeBaTelbHble MpuOopsl. [1naBkue npegoxpanuTend.

Jlabopamopuvie pabomeoi.

No4.COopka >71eKTpUIeCcKON T U U3MEPEHHE CUITBI TOKA B €€ Pa3JIMYHbIX YYacTKaXx.

No5.M3MepeHne HanpsiKEHHsT Ha Pa3JIMYHbIX YYaCTKaX AJIEKTPUUYECKOM LETIH.

No6.13mepenre conpoTUBIIEHUS POBOAHUKA ITPU TTOMOILIU aMIIEpMETPa U BOJbTMETPA.

No7.PerynupoBaHue CHIIbI TOKA pEOCTATOM.



Ne8.M3mepenune paboThl i MOIITHOCTH JIEKTPHYECKOTO TOKA.
V. MarnuTtHoe noJe (5 4)

MarnuTtHoOe mone TOKa. DJIEKTPOMArHuThl U WX NpuMeHeHue. [locTosiHHble MarHuThl. MaruutHoe
niosie 3emiu. MarautHsle Oypu. JlelicTBie MarHUTHOTO MOJIsl HA TPOBOJTHUK C TOKOM. DJIEKTPOABUTATEITb.

Jlemoncmpayuu.

OnbiT Opcrena. BpamieHne pamMku ¢ TOKOM B MAarHUTHOM TIOJ€. OJIGKTPUUYECKUH JIBUTATENb
MOCTOSIHHOTO TOKa.

Jlabopamopnas paboma.

Ne9.Cbopka 3nmeKTpOMaraiTa U UCTIIbITAHUE €T0 JCHCTBUS.

VI.  OcHoBbl KHHeMAaTHKH (9 1)

Cucrema orcuera. [Ilepememenue. CKOpPOCTb NPSAMOJIMHEHMHOTO PABHOMEPHOIO JIBUKECHUS.
[IpssMonuHEiHOE  paBHOTIEPEMEHHOE JBWXKEHHUE. MTrHOBEHHass CKOpOCTh. YcCkopenwe. ['paduxu
3aBUCMMOCTH CKOPOCTM U TMEpEeMELIEHUs OT BPEMEHU TMpU MNPSIMOJIMHEHHOM pAaBHOMEPHOM U
PaBHOIIEPEMEHHOM JBUKCHUSIX.

Jlemoncmpayuu.

PaBHOMepHOE nBH>XKEHUE. PaBHOIIEpEMEHHOE IBUYKEHHE.

Jlabopamopuvie pabomeoi.

Nel10.M3yuenne paBHOMEPHOTO MPSMOJIUHEUHOTO ABUKECHHUSI.

Nel1.M3mepenue yckopeHus: NPSIMOIMHENHOIO PAaBHOIIEPEMEHHOT'O ABH)KEHUS.

VIl. OcHoBbl TuHAMHUKH (9 1)

OTHOCUTENBHOCTh MEXaHWYECKOro JABwkeHus. HMuepums. WHepuuanbHas cucteMa OTCYETA.
MarepuanpHast Touka. [lepBbrit, BTopoii u Tpetuii 3akoHbsl HpioTona. CBoOOaHOE maaeHue. HeBecoMocCTh.
NmMmnynbe cuiibl U UMITYIIBC TeJla. 3aKOH COXPaHEHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

Jlemoncmpayuu.

OTtHocuTenbHOCTH BMXKeHUA. CBOOOAHOE naieHue Ten B Tpyoke HeioTona. Bropoii 3akon HerloToHa.
Tpetuii 3akon Herorona. HeBecoMOCTh. 3aKOH COXpaHEHUs UMITYJIbCa. PeakTUBHOE ABUKEHHE.

VI1Il. TloBTopenue (3 4)

TPEBOBAHMUSA K YPOBHIO ITIOAI'OTOBKH YYAIIUXCS 9 ki

IINTAHUPYEMBIE PE3YJIbTATHBI

1.1 Ilnanupyemsiii pe3yabTar: Pacno3HaBate mpoOiaeMbl, KOTOpble MOKHO PEUIMTh HPU ITOMOIIH
(bu3MYECKUX METO/I0B; aHAJIM3UPOBATh OT/IEIbHBIC 3TAIbl IPOBEACHUS UCCIEIOBAaHUN U UHTEPIIPETUPOBATD
pe3yabTaThl HAOIIOACHUN U OTIBITOB.

YMeHust, XapakTEepU3yIOLIUE JOCTHKEHNE TIIIaHUPYEMOTO Pe3ynbTara:

1) Pacrnio3naBath mpo01eMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIU (PU3NUYECKUX METOIOB.

2) AHanM3MpoOBaTh OTAEIBbHBIC ATAIBI IPOBEACHUS NCCIEAOBAHUI: TPOBEPSIEMYIO THIIOTE3Y, X0
OIbITa (Ha3HAYEHUE YaCTEN SKCIIEPUMEHTAIBHON YCTAaHOBKH ), IPEJICTABICHUE PE3YIBTATOB.

1.2 Ilnanupyemblii pe3yabTaT: MPOBOIUTH OMBITHI MO HAOMIOACHHUIO (PU3NUYECKHX SBICHUH M HX
CBOWCTB: IMPH 3TOM COOMpATh YCTAHOBKY M3 NPEJIOKEHHOTO O0OOpYHOBaHMS; ONUCHIBATH XOJ OMbITA H
(GbopMyIHUpOBaTh BHIBOBI.

YMeHus1, XapakTepu3yIolIue JOCTHKEHHE IIIaHUPYyEeMOro pe3yJbTaTa:

1) BriOupats 000py0BaHUE B COOTBETCTBUU C LIEIBIO UCCIIEOBAHUSI.
2) CobupaTh yCTaHOBKY M3 UMEIOIIETOCS 000pYI0BaHUSI.

3) OnuceIBaTh X0/ UCCIIEI0BaHUS.

4) Jlenathb BBIBOJI 110 pe3yJbTaTaM UCCIICTOBAHHS.

Kpurepuem 10CTHXEHHS IIIAHUPYEMOT'O pe3ysibTaTa Ha 6a30BOM YPOBHE CUHUTACTCS CAMOCTOSTENILHOE
BBITIOJIHEHUE TIPU TPOBEACHUH UCCIIenoBaHus 1. 2, 3 u 4. KputepueM q10CTHKEHHS TIJIaHUPYEMOTO
pe3ynbTaTa Ha MOBBIIIEHHOM YPOBHE CUUTAETCS BBIINOJHEHHUE BCEX MEPEUNCICHHBIX MYHKTOB 1-4.

1.3 TIlnanupyembiii pe3yabtar: [IpoBOIuTH TmpsiMbIE HW3MEpPEHUS (PUIUUECKUX  BEIMYHH:
NPOMENCYMOK 8PEMEHU, PACCMOsAHUe, Macca mela, 00vbem, Cculd, memnepamypa, ammocgeproe oasieHue,



IPU ATOM BBIOMpATh ONTUMAIIBHBIA CIOCOO0 HM3MEPEHMS M HCIIOJNB30BaTh MPOCTEHUIINE METOABI OLCHKH
MOTPEMIHOCTEN U3MEPEHUI.
YMmeHus1, xapakTepu3ylolue JOCTUKEHHUE NTAHUPYEMOro pe3yJsbTaTa:

1) Bri6upaTs n3MepuTeNnbHbIi TpUOOp ¢ y4eTOM €ro Ha3HauyeHUs, IIEHbI JeJICHUs U MPEAesioB
U3MepeHus npudopa.

2) [IpaBmibHO ~ COCTaBISATH ~ CXEMbl  BKJIIOYEHHS  H3MEpPUTENbHOrO  mpubopa B
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.

3) CuuThIBaTh MOKa3aHUS MPUOOPOB C UX OKPYTICHUEM 10 OIMKAUIIEro MTPUXa HIKAIbI.

4) [Tpr HEOOXOUMOCTH MPOBOIUTH CEPHUIO M3MEPEHUN B HEM3MEHHBIX YCIIOBUSX U HAXOIUTh
CpellHee 3HaUCHHUE.

5) 3anuchIBaTh Pe3ybTaThl H3MEPEHUI B BUJIE HEPABEHCTBA X +AX, 0003HAYATh 3TOT UHTEPBAI
Ha YHCIIOBOM OCH, COBITAIAIONICH 1O BUIY CO MIKAION mpudopa.

6) B mpocreimmx cinydasx CpaBHMBaTh TOYHOCTb M3MEPEHUS OJHOPOJHBIX M PAa3HOPOAHBIX

BEJIIMYUH 110 BEJIUYUHE UX OTHOCUTCILHOU MOrpCIIHOCTH.

Kputepuem noctikeHus miaHUPyeMOro pe3ysibTrara Ha 0a30BOM YPOBHE CUMTAETCS BHIIIOJHEHUE MIPU
MPOBEAICHUU MPSIMOTO U3MEPEHUs M. 2-5; a Ha MOBBIIIEHHOM YPOBHE BCEX MEPEYUCICHHBIX MYHKTOB 1-6.
AOCOII0THAS TOTPEIIHOCTD U3MEPEHUS AJIs UCIIOJIb3YeMOro Mpudopa mnpeiaraeTcs B TEKCTE 3a/1aHus WIH B
CIIPaBOYHBIX MaTepHalax.

1.4 TlnaHupyemblii pe3yJibTaT: MPOBOJWTH HCCIEAOBAHUE 3aBUCHUMOCTH (DU3WYECKUX BEIUYHH,
3aKOHOMEPHOCTH KOTOPBIX HM3BECTHBI YUYAIIMMCS: YKa3blBaTh 3aKOH (3aKOHOMEPHOCTH), CBSI3BIBAIOIIUI
¢bu3nyecKkre BeINYNHBI, KOHCTPYUPOBATh YCTAaHOBKY, (PMKCUPOBATh PE3yJIbTaThl MOJYYEHHONW 3aBUCUMOCTH
(bu3MYEeCKUX BETUYMH B BUJIE TaOJIUI U IPpaUKOB, JIeNIaTh BHIBOJIBI IO PE3YIbTaTaM UCCIIEOBAHUSI.

YMeHus1, XapakTepu3yIoIIe JOCTHKEHHUE IJIaHUPYEeMOro pe3yJbTaTa:

1) KoHcTpynpoBaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY Ha OCHOBE IPEIJIOKEHHOW TMIOTE3Bl U
M30BITOYHON HOMEHKJIATYpPhl 000pYI0BaHUS.

2) [TpoBOIUTH MpsIMBIC U3MEPEHUS BEIIMYMH, YKa3bIBask IOKAa3aHUs B TaOIMIIE U HA TpaduKe.

3) CtpouTh rpaduK 3aBUCUMOCTH T10 PE3YJIbTaTaM H3MEPEHUH.

4) ®opMynTupoBaTh BHIBOJ O 3aBUCUMOCTH (PU3MUECKUX BEIUYHH.

5) OrnenuBath 3HaYeHUE U GU3HUYECKUIN CMBICT KOA(DPHUIIMeHTa MPOrmopIHOHATIEHOCTH.

Kpurepuem n1ocTuKeHus IUIAHUPYEMOTO pe3yibTaTa Ha 6a30BOM YPOBHE CUMTAETCS BHIMOJIHEHUE TIPU
MPOBEJICHUU MIPSIMOTO U3MEPEHU 1. 1-4; a Ha MOBBIIIEHHOM YPOBHE BCEX MEPEUUCICHHBIX MMYHKTOB 1-5. /[
HAXOXXJICHUS aOCOJIIOTHOW MOTPEIIHOCTH HM3MEPEHHUH ydYallMMCs TMpEeAaraloTcsl CIpPaBOYHbIC TaOIHIIBI
MOTPEITHOCTEN UCTIOIB3yEMBIX CPEJICTB U3MEPECHUH.

1.5 Ilnanupyemblii pe3yabTar: [IpoBOIUTH KOCBEHHBIE H3MEPEHHUs (UINYECKUX BEIUYHH:IIPH
BBITIOJTHEHUH U3MEPEHUN cOOMpaTh 3KCIIEPUMEHTAbHYIO YCTAaHOBKY, CIEAYS MPEII0OKEHHOW MHCTPYKIUH,
BBIUUCIIATh 3HAUEHUE BEJIMYMHBI M aHAIM3UPOBATh MOJTYYEHHBIE PE3YJIBTAThI C YYETOM 3a/laHHOM TOYHOCTH
U3MEpPEHHUIA.

YMeHust, XapakTEepU3yIOLIUE JOCTHKEHNE IIIAHUPYEMOTO Pe3ynbTara:

1) ITo uzyueHHOMY 3aKOHY UM (POpMYJIE ONpeNeNiTh (PU3NYECKHE BETMUUHBI, MTOAIEKAIINE TPIMOMY
HU3MEPEHHUIO.

2) CoOupatrh U3MEPUTENBEHYIO YCTAHOBKY IO IIPEIOKEHHOMY MEPEYHIO 000pYI0BaHHUS.

3) [IpoBoaUTH HEOOXOIUMBIE TIPSIMBIC U3MEPEHHS B COOTBETCTBUH C TIPEITIOKCHHOW HHCTPYKITHUECH.

4) 3amuchiBaTh Pe3yNbTaThl MPSAMBIX H3MEPEHHH C y4eTOM 3a/JlaHHBIX aOCOJIOTHBIX MOTPEUIHOCTEH
W3MEpPEHHIA.

5) BeruncnsaTs (C UCIOB30BaHUEM KaIbKYJISITOpa) 3HaUeHHe Zg U3MEPSIeMOil BETUUNHBI.

Kputepuem noctkeHus miaHUPyeMOro pe3ysibTrara Ha 0a30BOM YPOBHE CUMTAETCS BHIIOJHEHHUE MIPU
IIPOBEJIEHUU KOCBEHHOI'O 3MepeHus 1. 1, 2, 3, 5; a Ha NOBBILIEHHOM YPOBHE BCEX MEPEUNCIIEHHBIX TYHKTOB
1-5. Jns HaxoxaeHHWs aOCONIOTHOM IMOTPEIIHOCTH HW3MEPEHUN yJalluMcsl TPeaiaratoTCs CIpPaBOYHbBIC
TaOJIUIIBI TTOTPEIIHOCTEH UCIIONB3YEMbIX CPEACTB U3MEPEHUH.

1.6 IlnanupyemMblii pe3yJbTaT: AHAIM3UPOBATH CUTYAIIUU MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa,
y3HaBaThb B HUX NPOSBICHUE H3YUCHHBIX (U3UUYECKUX SBJICHUNH MM 3aKOHOMEPHOCTEH W TNPHUMEHSTh
MMEIOLIUECS 3HAHUS ISl UX O0BSCHEHUS.

YMeHus, XxapakTepu3yOLIMe TOCTUKEHUE TNIAHUPYEMOTO PE3yJIbTaTa:

1) Pacno3naBath B cHUTyalMsIX MNPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa MpOSBICHHE H3YYEHHBIX
SIBJICHUH, IPOLIECCOB ¥ 3aKOHOMEPHOCTEH.



2) IlpuMeHATh UMEIOIIME 3HAHUSA IS OOBSCHEHMS MPOIECCOB M 3aKOHOMEPHOCTEH B CHUTYAIHsIX
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

1.7 Ilnanupyemsiii pe3yabrar: [loHMMATh NPUHIMITEI ACHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB, YCIOBHs O€30M1aCHOI0 UCIOJIb30BaHUS B TOBCEIHEBHOM JKNU3HU.

YMeHnus, xapakTepu3yrolue JOCTUKEHHUE INIAHUPYEMOI0 pe3ysbTaTa:

1) Paznuuate (yka3siBaTh) IPUMEPHI UCIIOIB30BaHUS B OBITY U TEXHUKE (PU3MUECKHUX SIBJICHUN U
MIPOIIECCOB.
2) OOBACHATD (C OMOPOM HA CXEMBbI, PUCYHKH H T.II.) TIPUHITUI JCHCTBUS MaIlvuH, TpUOOPOB H

TEXHUYCCKUX YCTpOfICTB " YCJIOBUA UX 6630HaCHOI‘O HUCIIOJIB30BaHUA B HOBCGHHGBHOﬁ JKU3HU.

1.8 Ilnanupyemblii pe3yJjbTaT: UCIOJB30BAaTh TPHU BBIMIOJHEHWH YYE€OHBIX 3aJad HaydHO-
MOMYJISIPHYIO JINTEPATypy O (PU3MUYECKUX SBICHUSAX, CIPABOUHBbIC M3aHUs (Ha OYMaKHBIX M 3JEKTPOHHBIX
HOCHTEIISX U pecypchl Internet).

YMmeHus1, xapakTepu3yrolue JOCTHKEHHUE INIAHUPYEMOro pe3yJsibTaTa:

1) Hcronp30BaTh MpH BHITOJHEHUH y4eOHBIX 33134 CHPABOYHbIC U3AAHUSL.

2) [Tpu uTeHuN HayYHO-TIOMYJSPHBIX TEKCTOB OTBEYATh Ha BOIPOCHI 110 CO/IEPIKAHUIO TEKCTA.

3) [ToHMaTh cMBICH GU3NUECKUX TEPMUHOB IPH YTEHUH HAYYHO-TIOIYJIIPHBIX TEKCTOB.

4) [TonumaTh MH(pOpPMAINIO, TPEACTABICHHYIO B BUJE TAaOIHI, CXeM, rpauKOB U JHarpaMM H
peoOpa3oBHIBaTh HH(YOPMALIMIO U3 OTHON 3HAKOBON CHCTEMBI B IPYTYIO.

5) [TpumensaTH HHPOPMAIHIO U3 TEKCTOB (PU3NYECKOTO COACPIKaHUS MPHU BHIMOJIHEHHH YUeOHBIX

3a7ad.

2.1 Ilnanupyemblii pe3yabTaT: pacrno3HaBaTh (U3MYECKHE SBICHHUS M OOBSCHATH Ha OCHOBE
HMMEIOINUXCS 3HAHUN OCHOBHBIE CBOMCTBA WJIM YCIOBHUS MPOTEKAHUS SIBJICHHUI

YMeHus1, xapakTepu3ylolue JOCTHKEHHUE NIAHUPYEMOro pe3yJsbTaTa:

1) Pacrio3HaBath sIBICHHUE 110 €0 ONPEIEIICHHUIO, OMTMCAHHUIO, XapAKTEPHBIM IPH3HAKAM.

2) Paznmuuats JJIA JAHHOT'O ABJICHUSA OCHOBHBIC CBOMCTBA WU YCJI0BUSA NPOTCKAHUS SIBJICHUA.

3) OOBSICHATH Ha OCHOBE MMEIONIMXCS 3HAHWI OCHOBHBIC CBOIMCTBA WJIM YCJIOBHSI NMPOTEKAHUS
SIBJICHHA.

4) [TpuBOOUTE MPHMEPHI MCIIOIB30BAHUS SBJICHUS HA NMPAKTUKE (WM MPOSIBICHUS SIBICHHUS B
IIPUPOJE)

2.2 Ilnanupyemblii pe3yiabrar: ONHUCHIBaTh W3YYCHHBIC CBOMCTBA TeNl W (DU3HUYECKUE SIBICHUS,
UCTIONB3Ysl (PU3UUYECKUE BEIMYMHBI; PU OMUCAHUH, BEPHO TepeaaBaTh (PU3NIECKUI CMBICT HCIIOIh3YyEeMbIX
BEJIMYMH, HMX OOO3HAYEHUS W EIUHUIBI H3MEPEHHUS; YyKa3blBaThb (OPMYIIbI, CBS3BIBAIOLIUE JAaHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMU BEJTMYMHAMU, BEIYUCIATH 3HaUeHNE (PU3NYECKON BETUIHHBI.

YMeHust, XapakTEepU3yIOUIUE JOCTHKEHNE IIIIaHUPYEMOTO Pe3ysbTarTa:

1) OnuceiBaTh U3y4eHHBIC SIBICHUS, UCIONB3YsS (U3MUECKUE BEIMINHBI, pa3indas Gu3ndecKuit
CMBICJI HCTIOJIb3YEMOM BEJIMYUHBL, €€ 0003HAUEHUS U €IMHULIbI U3MEPEHUSI.

2) Hcnionb30Bath 1Sl BRISIBIIGHHUSI CBOMCTB Tell, IBICHUHN U MPOIecCOB (pU3UUeCKHe BETUIHHBI U
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BETUUYUHY C IPYTMMH BETUYMHAMH.

3) BrruucnsTe 3HaueHUE BEIMYMHBI IPU aHATIU3E SBJICHUI.

2.3 IlnanupyeMblii pe3yabTaT: aHAIU3UPOBATH CBOMCTBA TeJ, (U3MYECKUE SIBJICHUS W IPOIIECCHI,
UCTIONB3Ysl (PM3MUECKHE 3aKOHBl W TPHUHIHUIBI, MPU 3TOM CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H €ro
MaTeMaTHYECKOE BBIPAKEHUE.

YMeHus1, xapakTepu3yolue JOCTUKEHHE INIAHUPYEMOro pe3yJsibTaTa:

1) Pa3znuyats cnoBecHyto GOpMYIHPOBKY U MaTEMaTHUECKOE BBIPAKEHHUE 3aKOHA.

2) IIpuMeHATH 3aKOH Ul aHAINU3a IPOLECCOB U SIBJICHUM.

2.4 IlnanupyeMblii pe3yJbTaT: peniaTh 3a/1a4u, UCMOJIb3Yys (U3UUYECKUE 3aKOHBI: HA OCHOBE aHAJIN3a
YCIIOBUSI 3aJlaud 3allUChIBaTh KPATKOE YCIOBUE, BBIACHATh (PUINYECKHUE BEIUYMHBI U (HOPMYIHI,
He0OXOIMMBIE I €€ PEeLICHHS U IPOBOJUTH PACUETHI.

YMeHus, xapakTepu3yolue JOCTHKEHNE INTAHUPYEMOro pe3yJsibTaTa:

1) [IpumensTh 3akoHBI ¥ (GOPMYJBI AN PEIICHHs PACUYETHBIX 33Jad C HCIOJIb30BaHHEM |
(OpMyIIBI: 3aMMHMCHIBATh KPATKOE YCIOBUE 33/1a4H, BEICTATh (PU3NYECKYIO BEITMYHUHY, HEOOXOUMYIO IS €€
pelIeHrs U IPOBOAUTD pacyeThl (U3HUECKON BEITUYUHBIL.

2) [IpumeHsTh 3aKOHBI U (POPMYJBI JISl PEIIeHUs PacUYEeTHBIX 3aJad, C HCIOJIb30BaHUEM HE
MeHee 2 GopMyIl: 3alKChIBaTh KPAaTKOE YCIOBUE 3aa4d, BBIICIATH (PH3UYECKHE BETUYUHBI U (HOPMYIIHI,
He0OXOIMMBIE I €€ PEeLICHUS U MPOBOJUTH pacueThl PU3NYECKON BETUUHHBI.
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JIUTEPATYPA JUIA YUUTEJIA

MOP® C60pHUK HOPMATUBHBIX TOKYMeHTOB. dusnka./ coct. D.J[. Jlnenpos, A.I'.Apkaanes.-2-¢ U3,
crepuotui.-M.: JIpoda, 2008.-107c.
®wusnka. EcrectBo3nanue. Coaepskanne oopazoBanus: COOPHUK HOPMATHBHO-TIPABOBBIX JOKYMEHTOB U
METOAMYECKUX MaTepuainoB./ aBTopsl coctasutenu T.b.Bacunsesa, .H.MBanoga. -M.:Benrtana —I'pag,
2007.-208c.
[Tporpammsl 11 001eo0pa3zoBaTenbHbIX yupexaeHuil. dusuka. ActpoHomus. 7-11ki./ cocr.
B.A.Koposun, B.A.Opnos.- 3-¢ u3z., mepecmotp.- M.: Ipoda, 2010.-334c.
@usmka. 7 kmacc: yued. ans  obmeoOpaszoBar. yupexnenuil / B. B. bemara, H. A.JlomaueHKOB,
IO. A. [TaneOpateB; Poc. akan. Hayk, Poc. akan. OG6pazoBanus, usn-Bo «lIpocemenue». — M.:
[Tpoceemenue, 2014. (Axagemudecknii mkobHBIN yaeOHUK) (Chepsr).
®wusmka. 3amaunuk. 7 kiacc. / JI.A. Apremenkos, U. A. Jlomauenkos, }O. A. [TaneOparues; [mox pen. FO.A.
[TaneOpatues]; — M: Ilpocsemenue, 2015.
dusnka. Terpaap-npaktukym. 7 kmacc. / JI.A. Apremenkos, B. B. berara, H.W. Boponiosa; [mox pen.
10.A. ITane6parues]; — M: [Ipocsemenue, 2015.
®usuka. Terpanb-TpeHaxep. 7 kimacc. / JI.A. Apremenkos, B. B. benara, H.IA. Boponmnosa; [mox pen. FO.A.
[Tane6patuen]; — M: Ilpocemenue, 2015.
O®usnka. Terpanmp-sk3amenarop. 7 kmacc. / B.B. Xywmaes; [moxg pen. HO.A. TlanebparueB], — M:
[Tpocsemenue, 2015.
®usmka. 7 Kjgacc. DIIEKTPOHHOE MPUIOKEHHE K ydeOHuKy aBTopoB B. B. bemara, U. A. JlomaueHKOB,
10. A. ITaneGparues, — M: [Ipocsemenue, 2014.
Ousnka. [loypounbsie TemaTnueckue pEeKOMEHIAIMH. /7 Kjacc: mocoowe s yuurteneit / A.B.JlronmauH,
E.B.Kucnskosa. — M: IIpocseuienue, 2012.
®wusmka. [Iporpammel 001eoOpa3oBaTenbHBIX yupexaeHuii. 7 — 9 kmaccel./ B. B. benara, B.B. XXymaes,
N. A. Jlomauenkos, FO. A. [lanebpatnes; [mox pexa. FO.A. [Tanebpatuer]; — M: IIpocsemenue, 2010.
Kabapaun O.®., Opnos B.A. ®uzuka. Tectsl 7-9 kiaccel: YueOHO-METO 1. TOCOOUE. —
5-e u3n., crepeotun.- M.: JIpoda, 2001.-96 c.
Jlykamuk B.U., UBanora E.B. COopuuk 3amay o pusuke ais 7-9 kimaccoB o0meo0pa3oBaTeIbHBIX
yupexaeHuit. -13-e uza. — M.: Ilpocsemnienue, 2000.-224 c.
Tectel. ®uzuka. 7-11 xmaccel. — M.: «Omuammy, «M3garensctBo ACT», 1999.-208 c.
®usuka. TecTsl. 7- 9 knaccel: YueOHo-meron. nocodue./ H. K. I'maapiiiesa,
N. . Hypmunckuii, H. B. Hypmuackas. — M.: [Ipoda, 2001.-160 c.
KonTtponshsie padoTsl o ¢usuke B 7 -11 knaccax cpenneit mkonsl: Junakt. matepuan/ H.K. ['magpimesa,
A.T. I'mazynos, E.M, I'yrauk u ap.; [lox pen. 3.E. OBenunk, C. . llamama. - 2-¢ u3x., mepepad. — M.
IIpocemienue, 1991.-208 c.
Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CaMOCTOATEIbHBIE M KOHTPOJIbHBIE pa0doThl. M.: «Mnekcay,
2003. - 128 c.

JIUTEPATYPA JUIA YYEHUKA
Odusmka. 7 kmacc: ydeb. mis  oOmieoOpasoBar. yupexaeHuit / B. B. bemara, U. A.Jlomauenkos,
1O0. A. ITaneOparueB; Poc. akan. Hayk, Poc. akaxg. OOpaszoBanus, u3a-Bo «lIpocsemenue». — M.:
[Tpoceemenue, 2014. (AxameMuueckuii MKoJbHBIN yueOHUK) (Chepsl).
®wusuka. 3amaunuk. 7 kiace. / [I.A. Apremenkos, U. A. Jlomauenkos, FO. A. [TaneOpariies; [mox pexa. FO.A.
[TaneGpatnen]; — M: Ilpocsemenue, 2015.
@usuka. Terpaab-npaktukym. 7 kmacc. / JI.A. Apremenkos, B. B. benara, H.W1. Boponnosa; [mox pen.
10.A. Tlane6patues]; — M: IIpocsemenne, 2015.
®usuka. Terpaab-Tpenaxep. 7 knace. / [I.A. Apremenkos, B. B. benara, H.W. Boponnosa; [mox pen. FO.A.
[TaneGpatnen]; — M: IIpocsemenue, 2015.
®wusuka. Terpagp-sk3amenatop. 7 kmacc. / B.B. XKymaes; [mom pen. FO.A. IlaneGparues]; — M:
[Ipocsemenue, 2015.
Jlykammuk B.U., UBanora E.B. COopuuk 3ama4 o pusuke mist 7-9 kiaccoB 001meodpa3oBaTeIbHBIX
yupexaeHuit. -13-e uza. — M.: Ilpocsemienue, 2000.-224 c.




NGO~ WNE

9

HMHTEPHET-PECYPCBI

http://www. InternetUrok.ru
http://www.class-fizika.narod.ru
http://www.enter3006.narod.ru
http://www.physic.if.ua
http://www.dmitryukts.narod.ru
http://www.radik.web-box.ru
http://www.enter3006.narod.ru
http://www.class-fizika.spb.ru
http://www.school-physics.spb.ru

10.http://www.skillopedia.ru
11.http://www.youtube.com
12.http://planirovanie7-9.narod.ru/olderfiles/1/index.htm

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

TexHn4eckHe cpeacTBa: MUHTEPAKTUBHAS TOCKA, MYJIbTUMEAUMHBIN IIPOEKTOP.

Homenxknarypa ydeOHOro obGopynoBanusi 1Mo (U3UKe OMpeAensercss CTaHgapTaMud (U3HYECKOTO
o0pa3oBaHMs, MHUHUMYMOM COJEp)KaHHs ydeOHOro Marepuana, Oa3HCHOM mporpaMmol  o01Iero
o0Opa3oBaHMUs.

JU1s IOCTaHOBKM JIEMOHCTpALMK JOCTATOYHO OJHOTO IK3EMIUIsIpa 000pYyAOBaHUs, Uil (HPOHTATBHBIX
n1a0opaTOpHBIX PabOT HE MEHEE OJTHOTO KOMILIEKTa 000pyI0OBaHHS HA IBOMX YJaIHXCS.

YYEBHO-METOAUYECKOE OBECIIEYEHHE

JIUTEPATYPA JUIA YUUTEJIA

18. MOP® Co6opHuk HOpMaTHBHBIX JoKyMeHTOB. du3uka./ coct. D.J1.JInenpos, A.I'. ApkanbeB.-2-¢
u3n., crepuortun.-M.: Jlpoda, 2008.-107c.

19. ®usuka. EcrectBo3nanue. Coaeprxanue oopazoanus: COOpHUK HOPMATHBHO-TIPABOBBIX
JOKYMEHTOB U METOAMYECKUX MaTepHraiioB./ aBTopsl coctaBurenu T.b.Bacunsesa, 1.H.MBaHoBa. -
M.:Benrana —I'pad, 2007.-208c.

20. IIporpammsl U1t 001I€00pa30oBaTeIbHBIX yupexaeHuil. dusuka. ActpoHomus. 7-11ki./ cocr.
B.A.Koposun, B.A.Opnos.- 3-¢ u3z., mepecmotp.- M.: Ipoda, 2010.-334c.

21. ®uszuka. IlporpamMmel 001Ie00pazoBaTenbHBIX YupexxaeHud. 7 — 9 kmaccel./ B. B. bemara, B.B.
Kymaes, U. A.JlomauenkoB, lO. A.Ilanebparues; [mom pen. HO.A. IlanebOpatnes]; — M:
IIpocsenienue, 2010.
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http://www.physic.if.ua/
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http://www.enter3006.narod.ru/
http://www.class-fizika.spb.ru/
http://www.school-physics.spb.ru/
http://www.skillopedia.ru/
http://www.youtube.com/
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@dusmka. § kimacc: yueb. g oOmieoOpazoBar. yupexnaenuii / B. B. benara, U. A. JlomaueHKOB,
10. A. [TaneOpatneB; Poc. akaa. Hayk, Poc. akan. OOpa3zoBanusi, uzn-Bo «lIpocBemenney». — M.:
[Tpoceemmenue, 2014. (Axagemudecknii mkobHBIN yaeOHUK) (Chepsr).

Ousmka. 3amaunuk. 8 wmace. / JI.A. Apremenkos, U. A. Jlomauenkos, 1O. A. [laneGparmnes; [mox
pen. FO.A. Tlane6parues]; — M: IIpocemenue, 2015.

Ousuka. Terpanp-npaktukym. 8 kiacc. / JI.A. Apremenkos, B. B. benara, H.1. Boposnriiora; [mox
pen. FO.A. Tlane6parues]; — M: IIpocsemenue, 2015.
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