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IHosicHuTeaLHAA 3aNIHUCKA

1. llean u 3apaun

[IporpamMma mo ¢u3uke Ha ypoOBHE OCHOBHOTO OO0IIEro oOpa3oBaHHsS COCTAaBJICHA Ha
OCHOBE TIOJIOKEHUH W TpeOoBaHUM K pe3yibTaTaM OCBOEHHsS Ha 0a30BOM YpOBHE
OCHOBHOW 00pazoBarenbHOI mporpammel, npeactaBieHHbix B PI'OC OO0, a taxxke ¢
yaétoM (enepanbHON paboueil mporpaMMbl BocnuTaHuss W KOHIENIIUK TpemnojaBaHus
yueOHoro npenMera «Pusuka». OnHa U3 IJIaBHBIX 337a4 (PU3NYECKOTO 00pa3oBaHUs B
CTPYKType o01miero oOpa3oBaHHsI COCTOWT B (OPMHUPOBAHUH €CTECTBEHHO-HAYyYHOMN
rPaMOTHOCTH M MHTEpECa K HaAyKe y 00yJaronuxcsl.

N3yyenue ¢usukn Ha 0a30BOM YpPOBHE IMPEANOJaraeT OBJAJCHUE CIECAYIOIIUMU

KOMIICTCHTHOCTAMMU, XapaKTCPUIYIOIMNUMHU €CTCCTBCHHO-HAYYHYIO I'PaMOTHOCTD!

° Hay49HO O0OBACHATH SBJICHHUAA,
* OLICHUBATh U ITIOHUMATb 0COOEHHOCTH HAay4YHOI'0O UCCJICIOBAHUAA,
® HHTCPIIPECTUPOBATL JAaHHBIC MW HCIIOJIB30BATh HAYYHBIC JOKa3aTCJIbCTBA JJIA

MOJTYYEHHUSI BEIBOJOB.

[lenu wm3ydyeHus PU3UKKM HAa YPOBHE OCHOBHOIO OOIIET0 OOpa30BaHUs OIMPENESICHbI B
Konnenuuu mnpenogaBanus ydyeObHoro mpenMera «®Pusnka» B 00pa30BaTEIbHBIX
OpraHu3anusax Pocculickon denepanuny, peATU3YIOLINX OCHOBHBIE
oO1meo0pa3oBaTesibHbie  MPOrpamMMbl,  yTBEpKIEHHOW  pemieHuem  Kosuteruu
MunuctepcTBa npocerienus Poccuiickoit denepanuu (mpotokost ot 3 aexadpst 2019 r.
Ne TTK—4BH).

[enun nzydyeHust puU3MKM:

. MpuoOpeTeHNE MHTEpeca M CTPEeMJICHUS OOYYarOIMIMXCS K HAYYHOMY H3YYCHHIO
MIPUPOJIbI, PA3BUTHE UX UHTEIUICKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJe TO3HaHUS U (GOPMHPOBAHUE
HCCIIEIOBATEICKOTO OTHOIICHUS K OKPY KAIOIIUM SIBICHUSIM;

. dbopMupoBaHHE€ HAYYHOTO MHUPOBO33PEHMS KakK pe3yJbTara H3y4YeHHUS OCHOB

CTPOCHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;



. GopMupoBaHHE TPEACTaBICHUA O POIM (QU3UKA ISl  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

. pa3BUTHE MPEJCTABICHUNH O BO3MOXHBIX cdepax Oynayuiei mnpodeccruoHanbHON
JESITEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOArOTOBKA K JaJbHEUIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHue HTHX 1€ mporpamMmbl 1o (U3UMKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3zoBaHMs 00SCIICYNBACTCS PEIICHUEM CIIEAYIONINX 3a/1a4:

. npuoOpeTeHre 3HAaHUU O JUCKPETHOM CTPOCHHMH BEIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPUYECKHUX, MAaTHUTHBIX U KBAHTOBBIX SBJICHUSX;

. MpUOOpPETEHUE YMEHHMI OINUChIBaTh W OOBACHATh (PU3MUECKUE SBICHUS C
UCIIOJIb30BaHUEM MOIYUYECHHbBIX 3HAHUM;

. OCBOEHHE METOJOB PEIICHUs MPOCTEHINNX PacYETHBIX 33[ad C HCIOJIb30BAaHUEM
(duznyecKkux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aa4;

. pa3BUTHE YMEHHM HaOMI0aTh MPUPOJHBIC SBICHUS W BBIMOJHATH OIBITHI,
nabopatopHble pabOTBl W OKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJIB30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

. ocBoeHue MpUEMoOB paboThl ¢ nHMOpMaLeH PU3NIECKOTO COACPIKAHUS, BKITIOYas
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTIKEHUAX (U3UKH, aHAIW3 U KPUTHYECKOE
OIlCHUBaHUE WH(MOPMAITUH;

. 3HAKOMCTBO €O cdepamMu mOpodecCuoHaIbHON NESITEIBbHOCTH, CBSI3aHHBIMH C
¢u3MKONW, W COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMM Ha JIOCTHXKEHHUAX
(bu3MYECKO HAYKH.

Ha uzydenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHuUs
oTBoauTCs 238 yacoB: B 7 Kitacce — 68 dacoB (2 yaca B He/lel0), B 8 Kiracce — 68 4acos
(2 yaca B Henento), B 9 kinacce — 102 gaca (3 yaca B HeJeIO).

2.IJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA TTPOT'PAMMGBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OEPA3OBAHIA

N3yuyenne ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS HAMpaBIICHO Ha



JTOCTIDKCHHE JUYHOCTHBIX, METANpPEAMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydeHuss (U3MKM Ha YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUs Y
oOyuaromerocst OyayT copMUPOBAHbI CIEAYIONINE JUYHOCTHBIE PE3YJIbTAThI B YACTH:

1) maTpruoTUYECKOTO BOCIIUTAHUSA:

*IIPOSIBJICHUE UWHTEpPEca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
dbuznyecKoil HayKu;

*IICHHOCTHOE OTHOIIEHUE K JOCTUKEHUSM POCCUUCKUX YUEHBIX-"(U3UKOB,;

2) rpa’AaHCKOTO U JYXOBHO-HPABCTBEHHOI'O BOCIUTAHUS:

*TOTOBHOCTb K QaKTUBHOMY Y4YacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHUN (PU3UKU;
*0CO3HAHNE BAXKHOCTH MOPAJIbHO-"ITUYECKUX MPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) ACTETUYECKOTO BOCITIUTAHMUSL:

* BOCTIPUSATHE ICTETUUECKUX KAYECTB (DU3NUECKON HAYKH: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYyYHOT'O MTO3HAHUS:

*0CO3HAHUE LIEHHOCTH (PM3UYECKONM HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAXKHEUIIIEH COCTABIISIOIIEN KYJIbTYPBHI,

* pa3BUTHE HAYYHO JTI0003HATEILHOCTH, HHTEPECa K UCCIIE0BATEIbCKON IeATeIbHOCTH;
5) dhopMUpOBaHUS KYJIBTYPHI 30POBBS M SMOIIMOHATIBLHOTO OJIArOITOTY IHS:

*0CO3HAHME LIEHHOCTH 0e30macHoro odpasa »U3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXKHOCTH TMpaBWJi 0OE€30MaCHOTO IMOBEAEHUS Ha TPAHCIOPTE, Ha J0porax, ¢
AJIEKTPUUECKUM U TEIUIOBBIM 000OpPYAOBAaHHMEM B JOMAITHUX YCIOBUSIX;
*c()OpMUPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e TpaBa y APyroro 4ejaoBeKa;

6) TPyAOBOTO BOCIIUTAHMUS:

* QaKTHMBHOE Yy4YacTME B pEIICHHWM NPaKTHUYECKUX 3a7ad (B paMKaxXx CEMbH,
00pa3oBaTeNbHOM OpraHu3alid, TOopojaa, Kpas) TEXHOJOTHMYECKOW | COLUAIbHOU

HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIEC U (PU3NUECKUX 3HAHHM;



* HHTEPEC K MPAKTUIECKOMY M3yUeHUIO podeccuil, CBSI3aHHBIX C (PU3UKOIL;

7) 9KOJIOTUYECKOTO BOCITUTAHMUS:

*OpHEHTAllMsl Ha NPUMEHEHUE (PU3NYECKUX 3HAHUM JUIsl pelleHus 3ahad B 00JacTH
OKpY’KaroIlEen Cpenibl, INIAHUPOBAHUS ITOCTYIIKOB M OLEHKH MX BO3MOXKHBIX MOCIJIEICTBUI
JUISL OKpY>KaroLeN Cpe.ibl;

* OCO3HAHME INI00ATBHOTO XapaKTepa 3KOJOTHUECKUX MTPOOJIEM U IyTEH X PEILCHUS;

8) aganTanyy K U3MEHSIOIMMCS YCIIOBUSM COLUAIIBHON U MPUPOIHOM CPEJIbL:
*IIOTPEOHOCTh BO B3aMMOJCHCTBUM IPU BBINOJIHEHUU MHCCIEAOBAaHUN U TPOEKTOB
bu3znyecKoil HalPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JPYTHUX;

* IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMTPAKTUUECKYIO JEATEIBHOCTD;
*I0TpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHWM, B TOM 4uCle (OPMYIUPOBATH HJIEH,
MOHSATHS, TUIIOTE3bI O (PUINYECKUX OOBEKTAX U SBJICHUSX;

*0CO3HaHME J1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JaCTH (PU3HKY;

* [JIJAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PM3UUYECKUX 3HAHMUIA;

* CTPEMJICHME AaHAJIM3UPOBATh W BBIABIATH B3aMMOCBS3M MPUPOJbI, OOIIECTBA U
HKOHOMUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

* OLICHKA CBOMX JECUCTBUU C YYETOM BIMSHHMS Ha OKPYXAIOIIYIO CpPENy, BO3MOMKHBIX

TJI00QJIBHBIX TOCTIEACTBUH.

METAIIPEJAMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOCHHS TporpaMMbl MO (HU3WKE Ha YypPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaroiierocsi OyayT cpopMUpOBaHbI METalpeAMETHBIE PE3yJbTaThl,
BKJIFOYAIOIIME TTO3HABATENIbHBIC YHUBEPCAIbHBIC YICOHBIC IEWCTBUS, KOMMYHUKATUBHBIC
YHUBEpCaIbHBIC YIeOHBIC ICUCTBUS, PETYJIATUBHBIC YHUBEPCAIBHBIC YUCOHBIC ICHCTBHSI.

[To3naBaTenbHbIE YHUBEPCANIbHBIE YUeOHBIE JEHCTBUS

ba3oBbie nornueckue JIeCTBUSA:



. BBISIBIIAT U XapaKTEPHU30BATh CYILIECTBEHHbIE TPU3HAKN OOBEKTOB (SIBJICHUN);

. YCTaHABIMBATh CYIIECTBEHHBIM MpHU3HAK KJIAacCU(UKALUK, OCHOBAaHUS IS
000011IeHNS U CpaBHEHUS,

. BBISIBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEYMsS B paccMaTpUBaeMbIX (akTax,
JAHHBIX U HAOJIOJCHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

. BBISIBIISITh PUYMHHO ~-CJICJICTBEHHBIC CBSI3U MPHU U3YYCHUH (PU3UYECKUX SIBJICHUMN
U TPOIIECCOB, JIeJaTh BBIBOJIBI C HCIHOJIB30BAHUEM [JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIIOUE€HU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SAX (PU3NUECKUX BEITUYMH;

. CaMOCTOSITENIFHO BBIOMpATh CMOCOO perieHus ydeOHoW (GU3MYECKO 3anadu
(cpaBHEHHE HECKOJIBKUX BAPHAHTOB PEIICHHUS, BBIOOP HAanOOJIee MOAXOIAIIETO C YIETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBeie Hccneq0BaTeNIbCKUE AEHCTBUS:

. UCIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT IMO3HAHUS;

. OPOBOJUTh IO CaMOCTOSTEIbHO COCTABICHHOMY IUIAHY OIIBIT, HECIJIOKHBIHI
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHUE (PU3UUECKOTO SIBICHUS;

. OLICHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIUIO, MOTYYEHHYIO B
XO/JI€ UCCIIE0BAHMUS WA SKCIIEPUMEHTA;

. CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIIEHUST W BBIBOJABI TI0 pe3yibTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS;

. MPOTHO3MPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX MPOIECCOB, a
TaK)K€ BBIJIBUTATH MIPETOI0KEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIIOBHSIX U KOHTEKCTAaX.
Pabota ¢ undopmarmei:

. MPUMEHSTh Pa3UYHbIE METOJIbI, MHCTPYMEHTHI U 3alpOCHl TPU MOUCKE U 0TOOpe
uH(OPMAIUU WIH JAHHBIX ¢ y4ETOM IPEIJIOKEHHON yueOHOM Pu3nyeckom 3aiaqu;

. aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh W  WHTEPIPETHPOBATH  HHQPOPMAIHIO
pa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

. CaMOCTOSTENILHO BHIOMPATh ONTUMAIBHYIO (pOopMy TIpeAcTaBieHus] UHPOpPMAITUU U
WLTIOCTPUPOBATh pelIaeMble 3aJa4d HECIOKHBIMA CXEMaMH, JuarpaMMamMu, HHOUN

rpaguKoi U MX KOMOWHAIIUSMH.



KoMMmyHUKaTHBHBIE YHUBEpCATbHBIC YICOHBIC TCHCTBUS:

. B XOJI¢ OOCYXXJICHHsI y9eOHOTO MaTepHalia, pe3yJbTaToOB JIA0OPATOPHBIX padOT U
IIPOCKTOB 3a/1aBaTh BOMPOCHI IO CYIICCTBY OOCYXKIAaeMOH TEMBl M BBICKA3bIBATh HJICH,
HalleJICHHBIC Ha PEIICHHE 3a1a91 1 TTOIIep KaHue OJ1aroXenaTeIbHOCTH OOIIEHUS;

. COTIOCTaBIIATh CBOM CYXJICHHS C CYXACHUSIMHU JPYrUX YYaCTHHKOB JIMAJIOTa,
0OHapyKHBaTh Pa3JIMUNC U CXOJCTBO MO3HUITHIA;

. BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

. nyOJUYHO TIPEACTABIATh PE3YJIbTaThl BBITOJHCHHOTO (DU3UYECKOTO  OIbITa
(9KCTIEpUMEHTa, UCCIICIOBAHUS, TTPOCKTA);

. MMOHUMAaTh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHON
paboThI MPU PeIIEHNH KOHKPETHON (DU3NYECKON MPOOIEMBI;

. MPUHUMATh IIEJIM COBMECTHOM JCSATEIBHOCTH, OPTaHW30BBIBATH JIEHCTBUS 1O €€
JOCTHKEHHUIO: PACIPEaCIISITh POJH, 00CYKAaTh IPOILECCHI U Pe3yJbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

. BBITIOJTHATH CBOIO YacTh PaOOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBHS C APYTUMHU YiICHAMU KOMaH/IbI,

. OIICHWBATh KaueCTBO CBOEro BKJIaga B OOmMHA TPOAYKT IO KPUTEPHUSIM,

CaMOCTOSITENIbHO C(OPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

PerynstuBHbIE yHUBEpCAIbHbIE yU€OHBIE IEHCTBHUS

Camoopranuzanus:

. BBISIBIISATE TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyaIMsAX, TPEOYIOITUX IS
pereHus: GU3NYEeCKUX 3HAaHUM;

. OPHEHTHUPOBATHLCS B PA3IMYHBIX MMOIX0JaX MPUHATHS pEIICHUH (MHIUBUIyaIbHOE,
MPUHSATUE PEIIEHUS B TPYIITe, IPUHITHE PEIICHUN TPYIION );

. CaMOCTOSITEJIbHO COCTABJISITh AJITOPUTM pelleHrs (PU3NUECKON 3a7aud WIW IJIaHa
UCCJICIOBAHUS C YYETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,

apryMEHTHUPOBATh MPEIIAracMbI€ BAPUAHTHI PELICHUM;



. 7enath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTpPOJIb, SMOLIMOHAJIbHBII HHTEIJIEKT:

. JaBaTh aJICKBaTHYIO OLEHKY CUTYallMu U IIPEAJIarath IJIaH €€ U3MECHEHUS;

. OOBSACHATh MPUYHMHBI JTOCTHKEHUS (HEJOCTHXKEHHSI) PE3YJIbTaTOB JESITEIbHOCTH,
JaBaTh OIIEHKY NPHOOPETEHHOMY OTIBITY;

. BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJTHEHUS
(Gu3MYECKOro HCCIeNOBAaHUS MM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIINXCS CUTYallui, YCTAHOBIIEHHBIX OMMOOK, BOBHUKIINX TPYIHOCTEH;

. OLICHMBATh COOTBETCTBHE PE3YyJIbTATa LIEIU U YCIOBUIM;

. CTaBUTh ce0d HA MECTO JIPYroro 4eloBeKa B XOJ€ CHOopa WM AUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;

. MpU3HAaBaTh CBOE NPABO HAa OWIMOKY NpPH pelIeHUWH (PU3MYECKUX 3ajay WIH B

YTBCPIKACHUAX HAa HAYYHBIC TCMbI H TaAKOC JKC IIPABO APYyIroro.

[NPEIMETHBIE PE3VYJIbTATEI

K koHiy oOydyeHust B 7 kjlacce MpeIMETHbIE PE3yJIbTaThl HA OA30BOM YPOBHE JOJHKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIINUXCS YMEHUI:

. UCIIOJb30BaTh MOHATHA: (PU3MYECKHME M XUMHUYECKHE SBJICHMS, HaONIOIEHUE,
AKCIEPUMEHT, MOJIElb, TMIOTE3a, €AUHUIBI (U3MUYECKUX BEIUYHMH, aTOM, MOJIEKYyJa,
arperaTHple COCTOSHUSI BellecTBa (TBEpPIOE, >KUIKOE, ra3o00pa3HOe), MeXaHHUUeCKOoe
NBUKEHUE  (paBHOMEpPHOE,  HEPABHOMEpPHOE,  MPSIMOJUHEHHOE),  TPaeKTOpHs,
paBHOAEHCTBytOIIass cuia, Jedopmanust (ympyras, IUJIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

. paznmuuath siBieHUS (quddys3us, TEMIOoBOE JBWKCHHE YacTHI[ BEIIECTBa,
PaBHOMEPHOE JIBH)KCHHE, HEPABHOMEPHOE JIB)KCHHE, MHEPLMS, B3aUMOJEHUCTBUE TeEJ,
paBHOBecHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO BpalllEHHs, Ieperada JaBICHUS
TBEPABIMU TEJIAMH, >KUJKOCTAMH M Ta3aMu, arMoc(epHoe HaBieHue, IJIaBaHUE Ted,

MPEBPAILECHUS] MEXaHUYECKOW HEPryuu) MO OMUCAHHUIO UX XapaKTEPHBIX CBOMCTB M Ha



OCHOBE OITIBITOB, JIEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHUE;

. pacrmo3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NUYECKUX SBICHUM B OKpPYKAIOIIEM
MUpE, B TOM YHUCJe (PU3NUYECKUE SIBICHUS B IPUPOJIE: MPUMEPHI IBHIKEHUSI C PA3TMYHBIMU
CKOpPOCTSIMM B JKMBOW W HEXKHWBOW MpPHUPOJAE, AEHUCTBUE CWIBI TPEHUS B IPUPOIE U
TEXHUKE, BIMSHUE aTMOCHEpPHOro AaBJICHHUS Ha >KUBOW OpraHu3M, IUIABaHHUE PBbIO,
pbluard B TEJ€ 4YEJOBEKa, MPU ITOM IMEPEBOJAUTH MPAKTHUUECKYIO 3a/ladyy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUI;

. OMKCHIBATh HU3YYCHHBbIE CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
dusznyeckue BenMUUHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMS, IMyTh, CKOPOCTb,
CpPenHsIsl CKOPOCTh, CUJIa YIPYTOCTH, CUJA TSKECTH, BEC Teja, CUjia TPEHUs, J1aBJICHUE
(TBépHoro Tena, JKUIAKOCTH, rasa), BBITAJIKMBAIONIAs CUJIa, MEXaHMYecKas padorta,
MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3()(QUIIMEHT MOJE3HOr0 JEHCTBUA
MEXaHU3MOB, KMHETUYECKass W IOTEHUUWAIbHAs SHEPIWsl), NPHU OINHCAHWM IPABUIBHO
TPAKTOBAaTh (PU3NYECKUIN CMBICI UCIHOJB3YEMbIX BEJIMYMH, UX OOO3HAUYEHHUS U €IUHUIIBI
(U3MYECKUX BEJIIMYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOUIUE JAHHYIO (PUINYECKYIO
BEJIMYMHY C JAPYTMMHU BEJIMYMHAMHU, CTPOUTh TIpaUKM HU3yYEHHBIX 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYUH;

. XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHMSI U IMPOLIECCHI, UCHOJB3YS
npaBuia CIOXKEHUs CWi (BAOJb OAHOW mpsimoii), 3akoH ['yka, 3akon Ilackains, 3akoH
Apxumena, NpaBuIo paBHOBeCUs pbryara (0J10Ka), «30J0TO€ MPABUII0» MEXAHUKH, 3aKOH
COXPAaHEHUS MEXAaHWYECKON SHEepruu, NMpu 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3aIIUCHIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

. OOBACHATH (PM3HYECKHUE SIBJICHUA, MPOIECChl U CBOMCTBA TE€Jl, B TOM YHCIIE U B
KOHTEKCTE CUTyaluil NMPaKTHKO 'OPUEHTHPOBAHHOIO XapaKTepa: BBIABISATH NPUYUHHO-
—CJICICTBEHHBIE CBSI3U, CTPOUTH 00BSICHEHHE U3 1—2 JIOTHYECKHX I1aroB ¢ Omopoi Ha 1-2
U3YyYEHHBIX CBOMCTBA (PU3UUECKUX ABICHUM, (PU3HMUECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

. pemath pacu€THele 3aJayd B 1—2 JEHCTBUS, HCNOIB3Ys 3aKOHBI U (POPMYJIBL,
CBS3BIBAIOIIME (PU3NYECKUE BETUYMHBI: HA OCHOBE aHaJM3a YCJIOBUS 337a4M 3alHChIBATh

KpaTKOe YCJIOBHE, MOJACTABIATh (DU3UYECKHME BEIMYUHBI B (OPMYJIBI U TMPOBOJUTH



pacd€Thl, HAXOUTH CIIPABOYHBIEC TAHHBIC, HEOOXOAMMBIC VISl PEIISHUS 3a/1a4, OIICHUBATh
PEATUCTUYHOCTD MOTYYEHHOU (PU3NUECKON BETUYUHBI;

. pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEUIUTh MPHU MOMOIIM (PU3UYECKHUX
METOAOB, B OIIMCAHUM WCCIECIOBAaHUSA BBIICIATH MPOBEPAEMOE IPEANOI0KEHUE
(rumnoTesy), pa3inyaTh U UHTEPIPETUPOBATH MOMYUYCHHBIN PE3YNbTAT, HAXOAUTH OLIMOKU
B XOJI€ OIIbITA, J1€JIaTh BBIBOJBI 110 €r0 pe3ysbTaraMm;

. MIPOBOJIUTH OMBITHI MO HAOMIOMCHUIO (U3UYECKUX SBICHUNA WIN (PU3NUECKUX
CBOMCTB Tei: (hOPMYJIUPOBATH MPOBEPSEMbIEC MPEANOIOKEHUS, COOMPATh YCTAHOBKY M3
MIPEIOKEHHOTO 000PYI0BaHMS, 3aITUCHIBAThH XOJ] OIBITa M ()OPMYJIUPOBATH BHIBOJIBI;

. BBITIOJIHATH MPSIMbIE U3MEPEHUST PACCTOSHUS, BDEMEHH, MacChl Teja, 00bEMa, CHIIbI
U TEeMIEpaTyphbl C UCIOJIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHusi NpruOOPOB C YUETOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTU U3MEPEHUI;

. IIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOU (PM3MUECKONU BEIUYHUHBI OT JPYrou
C MCMOJB30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTU MyTH PABHOMEPHO JBMKYIIETOCS
T€JIa OT BPEMEHU JBHXKEHHUS TE€Ja, CHJIbI TPEHHUSI CKOJBXKEHHUS OT BEcCa TeJia, KauyecTBa
00pabOTKM TMOBEPXHOCTEM TeN ¥ HE3aBUCUMOCTH CWJIBl TPEHHS OT IUIONIaJH
COINPUKOCHOBEHUA TEJ, CUJIBI YIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BBITAJIKUBAIOIICH
cuiabl OT o00BbEMa TOTpY>KEHHOM YacTH Tela W OT IUIOTHOCTU KUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TJIYOMHBI, Ha KOTOPYIO TOTPY>KEHO Teo,
YCJIOBUHM TUTaBaHUsI TeJ, YCIOBUM paBHOBECHS pbluara M OJIOKOB), Y4acTBOBaTh B
TJTAHUPOBAHUM YYEOHOTO MCCIIEIOBAHUSI, COOMPATh YCTAHOBKY U BBITIOJHITH U3MEPEHUS,
cieaysl MpeIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTaThl MOJYYEHHON 3aBHCUMOCTH
(bU3MYECKUX BEIUYUH B BUJC MPEIOKEHHBIX TaOIUIl U TPpaUKOB, JAEaTh BBIBOJBI MO
pe3ysbTaTam UCCIIEIOBAHUS;

. MPOBOJINTh KOCBEHHBIE M3MEPEHHS (PU3MUECKUX BEIMYMH (TIJIOTHOCTH BEIIECTBA
JKUJIKOCTH MW TBEPAOIO TeEla, CUla TPEHUS CKOJIBXKEHUs, MJaBICHUE BO3/yXa,
BBITAIKMBAIOIIIAs CUJIA, IEHCTBYIONIAS HA TIOTPYKEHHOE B KUIKOCTh TEI0, KOIDPHUITUEHT
MOJIE3HOTO JICMCTBUSI TTPOCTHIX MEXAHU3MOB), CIIEIYys MPEII0KEHHON MHCTPYKIUH: TIPU

BBIITOJIHCHUH I/IBMGPGHI/Iﬁ CO6I/IpaTI) OKCIICPUMCHTAJIbHYKO YCTAHOBKY W BbIYHUCIIATH



3HAa4YEHUE NCKOMOM BEJIUYHMHBI;

. coOMrofaTh MpaBuUia TEXHUKH O€30MacHOCTH MpU padore ¢ J1abopaTOpHBIM
000py/IoOBaHUEM;
. yKa3bIBaTh TPUHIIMIBI JCHCTBUS MPHOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,

TEPMOMETP, TUHAMOMETpP, COOOILAOLIMECS COCYIbl, OAapOMETp, pbluar, HMOJABUKHBIA U
HEIOJBUKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

. XapaKTEepHU30BaTh NPHUHIMIBI JEHCTBUSA W3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMNOpPOM Ha MX ONUCaHWs (B TOM 4MCIE: MOALIMIHUKU, YCTPOMCTBO
BOJOIPOBO/IA, THAPABINYECKUA MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMEeTp), HUCIOIb3ysd 3HAHUS O CBOMCTBAX (DU3WYECKUX SBICHUNH U HEOOXOIUMBIE
(u3nyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

. MPUBOANTH TMPUMEPHl (HAXOAUTh HWH(GOPMAIMI0 O MpUMEpax) HPAKTUYECKOTO
UCIOJIB30BaHUsl (U3MUECKUX 3HAHUW B TOBCEAHEBHOW MKU3HU [UId OOecreueHus
Oe3omacHOCTH TpU oOOpallleHuu ¢ OpudopaMu M TEXHUYECKHMHU YCTpPOWCTBaMH,
COXpaHEHUs 3/I0POBbS U COOIOAEHUS HOPM 3KOJIOTHUECKOTO TIOBEJACHHS B OKPYIKAIOIIEH
cpexne;

. OCYUIECTBJIATH OTOOP MCTOYHUKOB MH(popmanuu B MHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TTIOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U IIyTEM CpPaBHEHMSI
Pa3IMYHBIX MCTOYHUKOB BBIIEIATh MH(YOPMALMIO, KOTOpPas SIBISIETCS MPOTUBOPEUUBOIM
WJIM MOKET OBITh HEJJOCTOBEPHOIA;

. UCIOJb30BaTh IMpPH BBIMOJIHEHUH YYEOHBIX 3aJaHUN HAay4YHO -MOMYJISPHYIO
JUTEPATypy (U3UUYECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHalbl, PECypChbl CETH
WuTepHer, BiageTe nOpuéMaMud  KOHCHEKTHPOBAaHUSA  TEKCTa, MpeoOpa30BaHUs
nH(pOpMaIKU U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

. co371aBaTh COOCTBEHHbIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOLIECHUSI HA OCHOBE
2-3 WCTOYHUKOB WH(MOpMaIuu (U3NYECKOTO COJCPKaHUs, B TOM YHCIE ITyOJTUIHO
JieNiaTh KpaTKue COOOIEHHUs O pe3ysibTaTaX MPOEKTOB UM YUYeOHBIX UCCIIEeI0BaHUM, MTPU
TOM TPaMOTHO HCIOJb30BaTh M3YYECHHBIM TOHSATUIHBIA amnmapar Kypca (Qu3ukw,

COIIPOBOKJATHb BBICTYIIJICHHUC HpGSGHTaHHeﬁ;



. IpU  BBIOJHEHUH YYEOHBIX TMPOEKTOB W  HCCIEJOBAHMNA  paclpenensiTh
00sI3aHHOCTH B TPYINIE B COOTBETCTBHM C TIIOCTaBJICHHBIMH 3aJadyaMu, CIEIUTh 3a
BBIIIOJJTHEHUEM IUIaHA JCHCTBHUI, aJeKBaTHO OLEHUBaTh COOCTBEHHBIM BKJIaJ B
NEeATEIbHOCTh TPYIIIbI, BBICTPAMBAaTh KOMMYHHMKAaTMBHOE B3aWMOJECHCTBUE, YUUThIBas
MHEHHUE OKPYKAIOLIUX.

K xoHuy o0ydenust B 8 Kjiacce MpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTtb CHOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

. UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSIHHSI BEIIECTBA, KPUCTAIUIMYECKHE W aMOp(HbIE Tena,
HACBIIICHHBIA ¥ HEHACBIIIEHHBIN Map, BJIAXXHOCTh BO3AyXa, TEMIEPATypa, BHYTPEHHSA
DHEPIHUs, TEIUIOBOM JBUraTelb, JJEMEHTApHBIA JJIEKTPUYECKUN 3apsl, JJIEKTPUUECKOE
10JI€, TPOBOJHUKH U JTUAJIEKTPHUKH, TOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T0JIE;

. pa3nuyath SBJICHUS (TEIUIOBOE pacHIMpEHHE U CxKaTHe, TeIlonepeaayda, TEmIoBoe
paBHOBECHE, CMadyMBaHWE, KallWULSIPHBIC SBJICHUSA, MCHApeHHE, KOHJEHcalus,
IJIaBJICHUE, KpUCTaNIA3a s (oTBEpaEBaHuE), KHIICHUE, TeIuIonepesada
(TEmIonpOBOJHOCTh, KOHBEKLMS, W3Iy4Y€HME), SJIEKTpU3ALUsA TeJl, B3aUMOJCICTBHE
3apsA0B, ACHCTBUSL DJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBUE
MarHuTOB, JEWCTBUE MAarHUTHOTO IIOJISI HAa IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
UHAYKLHS) TI0 OINHUCAaHUI0O UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

. pacrno3HaBaTh MpPOSBIECHUE M3YUYEHHBIX (PU3UUECKUX SBJICHUH B OKpYKAIOIIEM
MHUpE, B TOM 4Hclie (U3UUYECKUE SIBJICHUS B NPHUPOJAE: MOBEPXHOCTHOE HATSHKEHUE U
KaNWUISIpHbIE SIBJICHUS B TPHUPOAE, KpUCTaUlbl B mnpupone, uznydenue ConHila,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHME pPOCHI, TyMaHa, HHEs, CHeEra,
AIIEKTPUUECKHUE SIBJIEHUS B aTMOc(epe, IIEKTPUUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMJiH, apeld MmoyrocoB, pojib MArHUTHOTO TOJIS AJIs )KU3HU Ha 3emiie, TOJISpHOe
CUSHHE, TMpPH O3TOM TMEPEBOJUTH NPAKTHUUECKYIO 3aJadyy B Y4YeOHYIO, BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (IMTPU3HAKHN) (PU3NYECKUX SIBJICHUN;

° OIIMCBhIBATb H3YYCHHBIC CBOMCTBA T€I U (1)I/I3I/I‘—ICCI(I/IG SABJICHUA, HUCIIOJIb3YA



dusznyeckue BETMYMHBI (TeMIIepaTypa, BHYTPEHHSISI 3HEPIHs, KOJUYECTBO TEIUIOTHI,
yIA€elIbHAs TEIUIOEMKOCTh BEILECTBA, YACJIbHAS TEIUIOTA IIIABICHUSA, yAEIbHas TEILIOTa
napooOpa3oBaHMs, yAeJbHAas TEIUIOTa CTOpaHUs TOIUIMBA, KOI()PUIMEHT MOJIE3HOrOo
JNEUCTBUSL TEIUIOBOW MAIIWHBI, OTHOCUTEIbHAS BJIAXHOCTb BO31yXa, JJIEKTPUYECKHAU
3apsj, CUJIa TOKA, JJIEKTPUUYECKOE HANPsKEHUE, CONPOTUBIICHUE IIPOBOJIHUKA, YIEIBHOE
COIPOTUBIICHUE BEUIECTBA, padOTa U MOIIHOCTh AJIEKTPUUYECKOrO TOKA), IPU ONHUCAHUU
MPAaBWJIBHO TPAKTOBATh (PU3WYECKUI CMBICT HCIOJB3YEMBIX BEIUYHH, 00O3HAUCHUS U
€IMHULBl (U3NYECKUX BEIMYMH, HAXOAUThb (OPMYIbI, CBSA3BIBAIOIINAE JIAHHYIO
¢u3nYeCKyr0 BEIMYMHY C JAPYTUMH BEIUYMHAMHU, CTPOUTh TpaduKH H3yUYECHHBIX
3aBUCUMOCTEUN (PU3NYECKUX BEIUYMH;

. XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBJICHUS U MPOLECCHI, HUCIOJIb3YS
OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-"KHHETHYECKOM TEOPUM CTPOEHHUs BEIIECTBA,
NPUHLIMI CYTIEPIO3UIMM T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsia,
3akoH Oma U1 ydacTka 1enu, 3akoH Jxoyns—JleHna, 3aKk0oH COXpaHEeHUs! SHEPrUH, MpU

3TOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIUCBIBATH €TI0 MATEMaTHYECKOE

BBIPAKCHUE;
. O0OBSICHATh (PU3UUECKUE TPOIIECChl U CBOMCTBA TEJl, B TOM YHUCIE U B KOHTEKCTE
CUTyalun MIPAKTUKO "OPUEHTUPOBAHHOTO Xapakrepa: BBISABJISATD

IPUYUHHO CJICJICTBEHHbIE CBS3U, CTPOUTh OOBSICHEHHE W3 1—2 JOrMYeCKHUX IIaroB C
ornopoil Ha 1-2 M3y4yeHHBIX CBOWCTBAa (PU3MUECKUX SIBIECHUH, (DU3UUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

. pemiaTh pacu€THble 3ajayu B 2—3 ACHCTBUS, WCIONB3YS 3aKOHBI U (OPMYIIbI,
CBA3BIBAIOLIME (PU3NYECKHE BETUYMHBI: HA OCHOBE aHAM3a yCJIOBUS 33Jla4M 3aliChIBATh
KpaTKO€ YCJIOBUE, BBIABIISATh HEAOCTATOK JAHHBIX JUJIsl pPELIeHMs 3a/layd, BBIOMpATh
3aKOHBI ¥ (hOPMYJIbI, HEOOXOIUMBIE JUIsl €€ pelIeHus], TPOBOJIUTh PACUETHI U CPAaBHUBATH
MOJTy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU TaHHBIMH;

. pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh NPU MOMOUIM (PUINYECKUX
METOJOB, UCIIOJIb3Ys ONUCAHUE UCCIENOBAHUS, BBIIEIIATH IPOBEPSIEMOE MTPEATIONIOKEHNE,

OICHUBATL IIPABUJIBHOCTD IMOPAAKA ITPOBCACHUA NCCICAOBAHNMA, ACJ1AaTh BBIBOABI,



. MPOBOAMUTH OIBITHI MO HAOMIOACHHIO (U3MYECKUX SBICHUM WM (PU3NYECKUX
CBOMCTB TeN (KanmWUISIPHBIE SIBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro 00béMa,
TEMIIepaTypbl, CKOPOCTH TPOLIecca OCTHIBAHUS U HArPEBaHUS MPU M3IYYCHHU OT IIBETa
u3Nydaome  (MOIJIOMIAroneil) IMOBEPXHOCTH, CKOPOCTh HCIApPEHUsT BOABI  OT
TEMIEpaTypbl JKUAKOCTH W IUIOMAAM €€ TMOBEPXHOCTH, DOJCKTpU3alus Tel U
B3aMMOJICHCTBHE DJIEKTPUUECKUX 3apsAI0B, B3aMMOJACHUCTBUE IMOCTOSHHBIX MAarHHUTOB,
BU3YaIM3aI[isl MATHUTHBIX TMOJIEH MOCTOSIHHBIX MAarHUTOB, EHCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOAHMK C TOKOM, CBOMCTBAa JJIEKTPOMAarHuWTa, CBOWCTBA DSJIEKTPOJIBHUTrATENs
MOCTOSTHHOTO  TOKa): (pOpMYyIUPOBaTh MPOBEPSIEMBIC MPEANOJIOKEHUs, COOHpaTh
YCTaHOBKY U3 MPEATI0KEHHOTO 000PYyI0BaHMs, OMUCHIBATH XOJI OMBITa U (POPMYTUPOBATH
BBIBO/IbI;

. BBITIOJHATh TPSMBIE H3MEPEHHUS TeMIepaTyphl, OTHOCHUTEIHbHON BIIAXXHOCTH
BO3/lyXa, CHJIbI TOKAa, HANpPSDKEHUS C UCIHOJb30BAaHUEM aHAJIOrOBBIX HPUOOPOB U
JaTYNKOB (PU3MYECKUX BEIUYMH, CPABHUBATh pE3YyJIbTaThl HU3MEPEHUH C Y4YETOM
3aIaHHOM aOCOIFOTHOM MOTPENTHOCTH;

. IPOBOJIUTH MCCIIEI0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMUYMHBI OT APYroi
C WCIOJIb30BAaHUEM MPSMBIX H3MEPEHUN (3aBUCHMOCTH COMPOTHUBJICHHS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAAN MOMEPEYHOI0 CEYEHHs] M YAEIbHOTO COINpPOTUBIICHHS BELIECTBA
IPOBOJIHMKA, CUJIbI TOKA, UAYIIETr0 Yepe3 MPOBOAHUK, OT HAINPsHDKEHUS HA MPOBOJHUKE,
UCCIICIOBAaHUE TIOCJIEOBATEIFHOTO M TMAPAJUIEIBHOTO COCIWHEHUH TMPOBOIHUKOB):
IUTAHUPOBATh HCCJEI0BAaHUE, COOMpATh YCTAHOBKY M BBINOJHATH U3MEPEHUs, CIeays
NPEJIOKEHHOMY TUIaHy, (PUKCHPOBATh Pe3yJbTaThl MOTYYCHHON 3aBHCHUMOCTH B BHJIE
TaOIUI] ¥ TPapUKOB, IETATh BEIBOJBI 110 pe3yIbTaTaM UCCIICIOBAHUS;

. OPOBOAUTH  KOCBEHHbIE  HM3MEpeHHs  (PU3MYecKuX  BeduuyuH  (yAesibHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHBIEHHUE TMPOBOJAHMKA, paboTa ¥  MOIIHOCTh
AJIEKTPUYECKOTO TOKa): IUIAHUPOBATh HW3MEPEHHUs, CcOoOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEAYs MPEII0KEHHOW HHCTPYKIIMH, U BBIYUCISATH 3HAUCHUE BEJTMYMHBI;

. coONoIaTh MpaBWJIa TEXHUKU OE€30MaCHOCTU IMpU padoTre ¢ JabopaTOPHBIM

obopynoBaHuEM;



. XapaKTepU30BaTh TPHUHIIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOHCTB C OMOPOM HAa WX OMUCaHUsA (B TOM YHCIIE: CHUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, TapoBas TypOHWHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUYECKON
DHEPTUH, DJIEKTPOOCBETUTEIBHBIC MPUOOPHI, HArpEeBaTEIbHBIC  AJICKTPOIPUOOPHI
(mpuUMepHBI), DJIEKTPUUECKUE MPEJOXPAHUTENH, JJIEKTPOMATHUT, DIIEKTPOABUTATEINb
MOCTOSIHHOTO TOKAa), HCIIOJIb3ysl 3HAHMS O CBOWCTBaX (PU3MYECKUX SIBICHUU U
HE0O0XOoaMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

. pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE MPUOOPHI 11O
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC, MCHXPOMETD,
TUTPOMETp, JIBHTATEIh BHYTPEHHETO CTOpPaHUS, 3JIEKTPOCKOI, PEOCTaT), COCTABISTH
CXEMbI DJJIEKTPUYECKUX IIEMel C TMOCIEAOBATEIbHBIM W MapajuieIbHBIM COCIUHEHUEM
3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYCHHSI SJIEMEHTOB JJIEKTPUUECKHX IIETEH;

. NPUBOJUTH TPUMEPHl (HAXOAUTh HHGPOPMAIMIO O MPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUSl (PU3WYECKUX 3HAHUW B TOBCEAHEBHOM JKM3HU [JIsi OOecreueHus
Oe3omacHOCTH MpU OOpalleHHuH ¢ TOpudopaMuM M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUS 3/I0POBBS U COOJIIOICHHS] HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPYIKaIOIIeh
cpene;

. OCYIIECTBJISATh MOUCK MH(MOpMaImu ¢Gu3nueckoro cojepkanus B MHTEpHETE, Ha
OCHOBE HMEIONINXCS 3HAHUW M MYTEM CPAaBHEHUS JOTOJHUTEIBHBIX HCTOYHUKOB
BBIICIATh WHGOPMAIMIO, KOTOpas SBISCTCS MPOTUBOPEYMBON WM MOXKET OBITH
HEJI0CTOBEPHOM;

. WCIIONIh30BaTh TPU BBHIMIOJHEHUH YYCOHBIX 3aJaHWK HAyYHO-TIOMYJSIPHYIO
auTepaTypy (U3MUECKOTO COACpX aHWs, CIPaBOYHBIE MaTepHaNbl, PECypChl CETH
WUuTtepHer, BiageTe nOpuéMaMu  KOHCIEKTHPOBAHUSA  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBOMN CHUCTEMBI B JIPYTYIO;

. co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIeHUs, 00001mas
nH(OPMAITUI0O W3 HECKOJBKHX HCTOYHUKOB (PU3MUECKOTO COJEp)KaHHsS, B TOM YHCIIE
nyOJUYHO  TPENCTaBIATH  PE3yJbTAaThl  MPOCKTHOW WM  HCCIEAOBATEIIBCKOM

ACATCIBHOCTH, IIPpHU 3TOM I'PaMOTHO MCIIOJIB30BaTh I/ISYT‘IGHHBII;'I MOHSTUMHBIN alIiapar



Kypca (pU3HKH, COMMPOBOXKIATH BBICTYIUICHNE MTPE3CHTAIIUCH;

. MIPU BBHITIOJIHCHUH YYEOHBIX MPOEKTOB W HCCICAOBAHHWHN (DM3MUECKUX TPOIIECCOB
pacrpenensaTh 00S3aHHOCTH B TPYINIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3a/adyaMH,
CICIUTHh 32 BBIIOJIHCHHEM IUIaHA JCWUCTBUH W KOPPEKTUPOBATh €ro, ajaeKBaTHO
OIICHMBAaTh  COOCTBEHHBIH  BKJIaJ B  JCATCIBHOCTh  TPYMIBI,  BBICTPAaUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSBIISS TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI.

K xonity obydeHus B 9 kiacce mpeaMeTHBIE Pe3ysIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OoTpakaTh C(HOPMHUPOBAHHOCTH Yy OOYJAIOIINXCS YMEHUH:

. WCIIOJIh30BaTh TOHATHS: CHCTEMa OTCYETa, MaTrepuajgbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIHLHOCTh MEXaHMUYECKOTO NBIDKCHHs, Aedopmarus (ympyras, IuracTHdeckas),
TpEeHUE, IIECHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MIEPETPY3KH, IIEHTP TIKECTH,
abCOMIOTHO TBEPAOE TEJO, LIEHTP TSKECTU TBEPJOTO Tella, PaBHOBECHE, MEXAaHUYECKHE
KOJIeOaHMs ¥ BOJIHBI, 3BYK, MH(PA3BYK U yIBTPA3BYK, AIEKTPOMATHUTHBIE BOJIHBI, IIIKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TAIbHO30PKOCTh, CIIEKTPHI UCITyCKaHUS
Y TIOTJIOIEHNS, alb(a—, OeTa- ¥ raMMa-U3ITy9ICHHS, H30TOIIbI, siIepHast YHEPTeTHKA,

. pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBUXKEHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBMKEHHE, CBOOOJHOE MaJeHUE TeJl, PaBHOMEPHOE
JBIDKEHHWE TI0O  OKPYXXHOCTH, B3aUMOJICMCTBHE TE€J, pPEaKTUBHOE JIBH)KCHHE,
KoJjiebaTenbHOe JIBIDKEHHE (3aTyXalollde M BBIHYXKJEHHBIE KoJeOaHus), pPE30HaHC,
BOJTHOBOE JIBIDKCHHE, OTPAKEHUE 3BYKa, PSIMOJIMHEHHOE pacIIpOCTPAHECHUE, OTPAKCHHE
U TIpEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAKCHHE CBETA, Pa3JIOKEHUE OEJIOT0 CBETa
B CIICGKTP M CJOXEHUE CIICKTPAJIbHBIX IIBETOB, AWCIEPCHS CBETa, ©CTECTBEHHAS
PaINOAaKTUBHOCTh, BOBHUKHOBEHHE JIMHEHYATOTO CIIEKTPA M3TYYCHHS) IO OMUCAHUIO MX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (hHU3UYECKOE
SIBJICHHC,

. pacmo3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM
Mupe (B TOM uuciie GU3NUECKUE SIBJICHUS B MPUPOJIC: MPUIMBBI U OTIUBHI, JIBIXKCHHE
miaHeT COHEYHON CHCTEMBI, PEaKTUBHOE JBIKEHUE JKUBBIX OPTraHU3MOB, BOCIIPUSATHE

3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKUE BOJIHBI, IIyHAMH, 3XO, LIBETA TEJI,



ONTHYECKUE  SBJICHUS B  TPUPOJEC, OWOJIOTHYECKOE  JICUCTBHUE  BUIAMMOTO,
yIBTPa(HOIETOBOTO W PEHTTEHOBCKOTO W3IyUYCHHUM, €CTECTBEHHBINM paJHMOaKTHBHBIMN
(G oH, KOCMUYECKHUE JIy4YH, PATUOAKTUBHOE U3TyUYCHHE MPUPOJTHBIX MUHEPAJIOB, JeHCTBUE
pPaIMOaKTUBHBIX M3JIYyYCHH Ha OpraHu3M 4elioBeKa), MpH HSTOM MEPEBOJUTH
MPaKTHYECKYIO0 3a7ady B Y4YeOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOMCTBA (IIPU3HAKH)
(bU3UYECKUX SBICHUM;

. OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PHU3WYECKUE SIBICHUS, WCIIOIB3YSI
dbu3nYecKre BEIMYUHBI (CPEIHSSI U MTHOBEHHAs CKOPOCTh Tejia MPU HEPaBHOMEPHOM
JBH)KCHUU, YCKOPEHHUE, MEepeMEelIeHue, MyTh, YIJIOBasi CKOPOCThb, CHJia TPEHUS, CHUJIa
YOPYTrOCTH, CUJia TSDKECTH, YCKOPEHHE CBOOOJHOTO MajeHHUs, BEC Tea, UMIYJbC Tela,
UMITYJIbC CHJIBI, MEXaHUYeCKas padoTa W MOIIHOCTb, TMOTCHIIMAJIbHAS DHEPrusl Tela,
MOJHSATOTO HAaJl TOBEPXHOCTHIO 3€MJIM, MOTEHI[MAJIbHAS JHEPrus CHKaTOW MPYKHUHBI,
KHMHETHYECKash PHEPTHs, MOJIHAsI MEXaHUYEeCKas YHEPTHs, TIEPHOJT U YacTOTa KOoJeOaHuM,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa W BBICOTa TOHA, CKOPOCTh CBE€Ta, II0OKa3aTesb
MPEJIOMIICHUSI CpPE/ibl), TPU ONHCAaHWW TPABWIBHO TPaKTOBaTh (U3UYECKUI CMBICI
HCIIOJIb3YEMBIX BEJIIMYMH, O00O3HAUCHMS W €AUHUIBI (PU3NUYECKUX BEIUYUH, HAXOJHUTh
dbopMyIibl, CBSI3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEJIMYUHY C JPYTUMH BEJIMYUHAMH,
CTPOUTH TPpa(PUKH U3YICHHBIX 3aBUCUMOCTEH (DU3NUSCKUX BEIUIMH;

. XapaKTepru30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJIICHHS W TMPOLECCHI, MCIOIb3Ys
3aKOH COXPAHEHHSI DHEPTrUM, 3aKOH BCEMHUPHOTO TATOTCHUS, MPUHIUI CYNEPIO3UIINU
CWJI, TPHUHIMI OTHOCUTENbHOCTH ['anmmies, 3akoHbl HpBIOTOHA, 3aKOH COXpaHEHMS
UMITYJIbCA, 3aKOHBI OTPAXKECHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPaHEHUS 3apsI0BOTO U
MacCOBOTO YHCENl MPU SAEPHBIX PEAKIUSIX, IPU ITOM JIaBaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHAa W 3allMChIBAaTh €r0 MAaTEMATUYECKOE BBIPAKEHHUE;

. OOBSICHATh (PU3UUECKUE TPOIIECChl MU CBOMCTBA TEJI, B TOM YHUCIE U B KOHTEKCTE
CUTyalldid  MPAaKTUKO OPUEHTHUPOBAHHOTO  XapakTepa:  BBISBIATh  MPUUYUHHO -
CJICACTBEHHBIC CBSI3HU, CTPOUTH OOBSICHCHHE U3 2—3 JIOTMYECKUX IIIaroB ¢ Omopoi Ha 2—3
W3YYEHHBIX  CBOWCTBA  (DU3WYECKUX  SIBJICHUM, (PUIMUECKUX  3aKOHOB  WJIU

3aKOHOMEPHOCTEM;



. pemath pacu€THble 3a7aud (ONMHUpAIONIUMECSs Ha CUCTeMY U3 2—3 ypaBHEHUM),
UCTIONB3YSl 3aKOHBI M (DOPMYJBI, CBS3bIBAaIOMINE (DU3UYECKUE BEIMYHHBI: HA OCHOBE
aHaM3a YCJIOBUS 3aJayM 3alUChIBATh KPaTKOE YCJIOBHUE, BBISABISTH HEIOCTAIOLIUE WIIU
U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIE IJIsi PEIIeHUs,
IPOBOJUTH PACUYETHI M OLEHUBATH PEATUCTUYHOCTH MOJYYEHHOTO 3HaYCHUs (DU3UUECKOM
BEJIUYUHBL;

. pacrmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MpPU MOMOUIM (PUIUUECKHUX
METO/IOB, UCIIOJIb3Ysl ONMMCAHUE UCCIICIOBAHUS, BBIICIATH MPOBEPSIEMOE MPE/IOJIOKEHHE,
OLICHMBATh TMPABUIBHOCTh TMOPSIKA TMPOBEACHUS MCCIECIOBaHMs, JAelaTh BHIBOJBI,
UHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOIEHUH U ONBITOB;

. IOPOBOJUTH ONBITHI 1O HAOMIOACHHUIO (U3NYECKUX SBICHUA WU (PU3MUECKUX
CBOMCTB Ten (M3ydyeHHWe BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS DSHEPTUH,
3aBUCHUMOCTbD I€pHOJa KOJIeOaHUM MPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU
OpYXKUHBl M HE3aBUCUMOCTb OT AaMIUIMTYJbl MajiblX KojeOaHuM, MNpsIMOJUHEHHOE
pacmpoCcTpaHEHHE CBETa, pa3joKEHHEe OEloro CBeTa B CIEKTP, W3YYCHHE CBOWCTB
U300pakeHHs B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHHs IpeaMeTa B COOMparolei
JMH3E, HAOIIOACHNE CIUIONIHBIX M JTUHEHUYAThIX CIEKTPOB M3IyUYEHUs): CAMOCTOSITETLHO
coOupaTh yCTAaHOBKY M3 M30BITOYHOTO HabOpa 000OpyAOBaHUS, ONMUCHIBATH XOJI OMBITA U
€ro pe3yNbTathl, (POPMYIHPOBATH BHIBOJBL;

. MIPOBOANTH MPH HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHHM, OMpEAess CpelHee
3HaUYCHHE U3MepsAeMor BeauuuHbl ((POKyCHOE paccTossHue coOuparoIeil JUH3bI),
000CHOBBIBaTh BBIOOP criocoOa u3MepeHus (M3MEepUTENBHOTO Mprubopa);

. OPOBOAWTH  HWCCICOBAHME  3aBHCHUMOCTEW  (DU3MUECKMX  BEJIWYUH  C
UCIIOJIb30BaHUEM TPSAMBIX H3MEpPEHUHl (3aBUCUMOCTh IYTH OT BpPEMEHH IpHU
PaBHOYCKOPEHHOM JIBIDKEHWH 0€3 HadyalbHOW CKOpPOCTH, TMepHoja KoJeOaHMi
MaTEeMaTHYeCKOr0 MasTHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPAXKEHHsI CBETa OT
yria majeHusl U yria MpeioOMJICEHUs OT yrjia MaJeHus): IUIAaHUPOBaTh HCCIIEOBAHUE,
CaMOCTOSITEILHO  COOMpAaTh YCTaHOBKY, (UKCHPOBATH pE3yNbTaThl TOTYyYECHHOU

3aBUCUMOCTH (I)I/IBI/I‘—IGCKI/IX BCJIMYKUH B BHUJC Ta6JII/II_I u I’pa(bI/IKOB, ACJIaTb BBIBOABI IIO



pe3ysbTaTaM HCCIIEJOBAHUS;

. MPOBOANTHh KOCBEHHBbIC M3MEPEHUS (U3MUYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpPEHHUE Tejla MPU PAaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHHE CBOOOJHOTO IaJeHUS,
KECTKOCTDh TPYXKHUHBI, KOIPPHUIMEHT TPEHUs CKOJIbKEHUS, MexXaHuueckas paboTta u
MOIIIHOCTb, YAaCTOTAa U MEPUO]] KOJEOAHNN MaTeMaTUUYECKOTO U MPY>KMHHOTO MasiTHUKOB,
ONTUYECKAs CUJIa COOMpAIOLIEH JIMH3BI, PAIUOAKTUBHBINA (DOH): TUIAaHUPOBATH U3MEPEHUS,
coOHMpaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY M  BBIIOJHATH HM3MEPEHUs, CIeays
IIPEIOKCHHOW HWHCTPYKIMHM, BBIYUCIATH 3HAYCHUE BEIMYMHBI M AHAIM3UPOBATH

MTOJTyYEHHBIE PE3YJIbTAThI C YUYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHI;

. coONI0IaTh MpaBHJIa TEXHUKU OE€30MaCHOCTH IMpu padore ¢ JabopaTOpHBIM
000py/I0BaHUEM;
. pa3iaryaTh OCHOBHBIE MPU3HAKUA M3yUYEHHBIX (PU3MUECKUX MOJENeH: MaTepraibHas

TOYKa, a0CONIOTHO TBEPJOE TENO, TOYECUHBI MCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IUIaHeTapHasi MOJIEN b aTOMa, HYKJIOHHAs! MOJIEJIhb aTOMHOTIO SJIpa;

. XapaKTEPU30BaTh TPHUHIUIBI JIEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOPOM HA WX OMUCAHUS (B TOM YHKCIE: COUIOMETP, JATUUKHU TOJIOXKECHHUS,
pPacCTOSTHUSL U YCKOPEHMS, paKeTa, 3X0JIOT, OYKH, IMEPUCKOII, (hoToanmapar, ONTHICCKUE
CBETOBOJIbI, CIHEKTPOCKOIN, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBax (M3MUECKHUX SABJICHUA U HEOOXOAUMbIC (PU3NUYECKHE 3aKOHOMEPHOCTH;

. HCIIONIB30BaTh CXEMbl W CXCMATUYHBIC PUCYHKH W3YyYEHHBIX TEXHUYECKHUX
YCTPOWCTB, U3MEPUTEIIbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX TMPOIECCOB MPHU PEIICHUH
y49eOHO -TIPAaKTUYECKUX 3aJ]1ad, ONTHYECKHE CXEMBI JJI TMOCTPOSHUS W300paKCHHHA B
TUTOCKOM 3€pKajie U COOMPAIOIIEH JTMH3E;

. NPUBOJIUTH TPUMEPHI (HAXOAUTh HHGPOPMAIMIO O MPUMEPAX) MPAKTHUIECKOTO
UCITOJIB30BaHUS (PU3NYECKUX 3HAHWUH B TOBCEIHCBHOW JKM3HU JUIsl oOecreueHus
Oe3omacHOCTH TIpU oOOpameHun ¢ TpudopaMu HW TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3/I0POBBS U COOJIFIOICHHSI HOPM SKOJIOTUUYECKOTO MMOBEICHUS B OKPYIKAIOIIEH
cpene;

. OCYIIECTBJIATh MOUCK WH(popMarnuu ¢uznueckoro coaepxkanusi B HHTepHere,



CaMOCTOSITENIbHO  (DOPMYIUPYS TOUCKOBBIA 3aMpoc, HAXOAUTh IYTH OIpPEAeIeHUs
JIOCTOBEPHOCTH TIOJNyYeHHOHW WH(GOpPMAIMM Ha OCHOBE WMEIOIIMXCA 3HAHUU U
JOTIOJIHUTENBHBIX HCTOYHUKOB;

. WCIIOJIK30BaTh TPU BBITIOJHEHUN YYEOHBIX 3aJaHW HAyYHO -TIOMYJSIPHYIO
JUTEPaTypy (U3UYECKOTO COJEp)KaHMs, CIPABOYHBbIE MaTepHalbl, PECypChbl CETH
WuTepHer, BiageTh nOpuéMaMu  KOHCIEKTHUPOBAHUS  TEKCTa, MpeoOpa3oBaHMUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

. co3/aBaTh COOCTBEHHbIE THCHbMEHHBIE U YCTHbIE COOOIIECHUS Ha OCHOBE
uHOpMAITMU W3 HECKOJbKHX WMCTOYHUKOB (U3MUECKOTO CONEpKaHUs, ITyOJIUIHO
MPEJICTABIATHh PE3YIBTATHI MPOEKTHON MIIA UCCIEIOBATENBCKON AEATENBHOCTH, IPU STOM
I'PaMOTHO MCTOJIB30BaTh U3yUYEHHBIN OHATHITHBIN armapaT u3y4aemMoro pasjeina Gusuku
U COIMPOBOXKJATh BBICTYIUICHHWE TMpE3eHTalUeil ¢ y4€TOM OCOOCHHOCTEM ayIuTOpuu
CBEPCTHHUKOB.

3. Conepxanue 00y4yeHust

7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKOILEr0 MUpa.

®uszuka — Hayka O mnpupone. fBnenus npuponsl. Dusznyueckue SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeanunHbl. 3mepenne ¢puznueckux BemnunH. Ouszndeckue mprudophl.
[TorpemHocTh U3MEpeHNU. MeXyHapOIHAsA CUCTEMA CIUHMUII.

Kak ¢usuka u Jnpyrue ecTecTBEHHbIE HAyKHM M3y4aroT NpUpoay. EcTecTBeHHO-
Hay4YHBI METOJ MO3HAHUA: HAOJIIOACHUE, TOCTAHOBKA HAYYHOTI'O BOMPOCA, BBIJIBHKCHUE
TUIO0TE3, DKCIEPUMEHT IO TPOBEPKE TUIOTE3, OOBSICHEHHWE HAOIIOJAEMOTO SIBIICHHUS.
Onucanue GU3NIECKUX SIBJICHUMN C IOMOIIBIO MOJIETICH.

Hemoncmpauuu.

1. MexaHuueckue, TeIJIOBbIE, JJIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBJIICHHUS.

2. ®uznueckue npuOOPHI W Mpoleaypa MNPSAMBIX H3MEPEHHM aHAJIOTOBBIM U

U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmnpeneneHue 1EHBI AEIEHUS MIKaIbl U3MEPUTEIBLHOTO MPUOOpAa.

2. N3mepeHue paccTosHUM.

3. N3mepenue o0bEMA KUAKOCTH U TBEPOTO TeEA.



4. OmnpeneneHue pasMepoB MaJIbIX TEJ.

5. HM3mepenue temmepaTypbl IpU MOMOIIU KUJKOCTHOTO TEPMOMETpA U JaT4HKa
TeMIepaTyphbl.

6. IlpoBeneHue uccieno0BaHMs MO MPOBEPKE THUIOTE3bI: JAaTLHOCTD MOJIETA MIApUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OOJIbIIIE BBICOTA ITyCKa.

Pa3znen 2. [lepBoHayajibHbIe CBeeHUS 0 CTPOEHNH BelleCTBA.

CrtpoeHue BellecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BEIIECTRBA.

JIBmxeHne yactull BemecTBa. CBA3b CKOPOCTH JBUKEHUS YACTHUIL C TEMIIEPATYPOH.
bpoyHoBckoe nBuxenue, muddysus. BzaumoaeiicTBre 4acTuIl BeleCTBa: MPUTHKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, >KUJIKOCTEH U TBEPABIX
(KpucTauIM4ecKnx) Tell. B3aumMoCBS3b MEXAy CBONCTBAMH BEIIECTB B PasHBIX
arperaTHhIX COCTOSHHSX W HUX AaTOMHOMOJICKYJIAPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO JBUKEHHUS.

2. Habmonenue nuddysum.

3. HaGmronenue sBIeHMM, OOBSICHSIONIMXCS TMPUTSHKCHUEM WIM OTTaJIKUBAaHUEM

YaCTHII BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka quameTpa aToMa METOJIOM PSJIOB (C UCIIOJb30BaHUEeM (GoTorpadmii).

2. OnBbITHI 110 HAOIIOICHHUIO TEIIJIOBOT'O PACHTUPEHHUS ra30B.

3. OnbITHI M0 OOHAPYKESHHIO JEHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKCHHUS.

Paznen 3. /IBukeHue u B3auMoAeCTBHE TeJl.

Mexannueckoe JBuxkeHrue. PaBHoMepHOE U HEpaBHOMEpHOE JBHkKeHUE. CKOPOCTh.
Cpenssis CKOPOCTb NMPU HEPABHOMEPHOM JIBMKEHUM. Pacu€T myTH U BpeMEHHU JIBUKCHMUSL.

SIBnenue uHepuuu. 3aKOH UHEpIUU. B3anmoaelicTBrEe TN KaK MPUYUHA U3MEHEHUS
CKOpPOCTH JABWIKEHMs Tell. Macca kak Mepa HMHEPTHOCTU Tejna. [[MoTHOCTH BermiecTsa.
CBs13b TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AMHUIIE 00BEMA BEIIECTRA.

Cuita kak XapakTepucTuka B3anMmonencTBus Ten. Cuiia ynpyroctd u 3akoH ['yka.
N3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpa. SIBlIeHUE TATOTCHUS U cuila TsokecTu. Cuna
TSXKECTH Ha JIpyrux 1aHerax. Bec tena. HeBecomocTs. CnoxkeHue Cuil, HaMpaBIEHHBIX
no ojaHou mpsmoil. PaBHoxeucTByromas cui. Cwia TpeHus. TpeHHE CKOJbXKEHUS M
TpeHue 1nokosi. TpeHue B mpupojie U TEXHUKE.

Hemoncmpayuu.

1. HabmroneHne MexaHUYeCKOro ABMKCHHS Tela.

2. W3mepenue CKOpOCTH MPSMOJIMHEWHOTO JIBUKEHUS.

3. HaGnronenue sBieHUs HHEPLIUH.



4. HaOmroneHne U3MEHEHUSI CKOPOCTHU MTPU B3aUMOJEHCTBUU TEJ.
5. CpaBHeHHE Macc M0 B3aUMO/ICHCTBUIO TEJL.
6. CnoxeHue Cul, HapPaBJICHHBIX 110 OJTHOU MPSIMOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpeneneHrue CKOpPOCTH PaBHOMEPHOTO JIBIDKEHMS (IIapuka B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOHIIS M TaK Jiajee).

2. OmpeneneHue CpeaHEl CKOPOCTH CKOJNbKEHHs Opycka WIM IIapuKa 10
HAKJIOHHOU ITOCKOCTH.

3. Ompenenenuie MIOTHOCTUA TBEPIOTO Tea.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb  pacTshkeHus  (nedopmarium)
MPY>KUHBI OT MPUIIOKEHHOW CHUIIBL.

5. OnbIThI, TEMOHCTPUPYIOIIHME 3aBUCUMOCTh CUJIBI TPEHUSI CKOJILKEHUS OT Beca
TeJla U XapakTepa COMPUKACAIOIINXCS OBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBUIEHUSI M YBEIWYeHUs nAaBieHus. JlaBneHue rasa.
3aBUCHMMOCTH JaBJICHUS Tra3a oT 00bEma, Temneparypsl. [lepenaua naBneHust TBEpIbIMU
TEJIAMHU, KUJIKOCTAMU © Ta3zamu. 3akoH Ilackams. IIlHeBMaTWyYecKHWe MaIlIAHBI.
3aBUCUMOCTh JIaBJICHUSI JKUJKOCTH OT TayOuHbl. [mapocTraTuyeckuil mapaaokc.
Coobmaromuecs cocyabl. [ uapaBauueckiue MEXaHU3MBI.

AtMmocepa 3emuin u aTtMocepHoe JgaBieHue. IIpUuMHBI CyHIECTBOBaHHUA
BO3AyIIHON 000J10uKky 3eMiu. OnbiT Toppuuennu. M3mepenune atMochepHOTro 1aBieHUs.
3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BBICOTHI HaJl ypoBHeM Mops. [Ipubopsi ms
U3MEpPEHUs aTMOC(HEPHOTO JTABJICHHSI.

JlelicTBre XKUJIKOCTM M Tra3a Ha NOTPYKEHHOE B HUX TeJNO. BbeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTbH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHIJIBI OT 00BbEMa MOTPYKEHHOW YacTH Teja U
MJIOTHOCTH JKUJIKOCTH.

o0k whPE

~

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

o

VYcnoBue 1iaBaHus TeJ: IJIaBaHUE WM MOTPYKEHUE Tel B 3aBUCUMOCTU OT
COOTHOILIEHHUSI TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. WccnenoBanre 3aBUCUMOCTH Beca Tella B BOJAE OT O0OBEMaA MOTPYKEHHOU B
YKUJIKOCTh YacTH TeJa.



2. OmpeneneHne BBHITAIKUBAIOUIEH CHIIBI, JEHCTBYIONIEH Ha TEJO, MOTPYKEHHOE B
KUJKOCTbD.

3. IlpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIICH CHIIBI, NEHCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT MacChl TeJa.

4. OnpIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOLIEH  CHJIBI,
JEUCTBYIOLIEH Ha TEJNO B JKUIKOCTH, OT 00BbEMA MOrpYKEHHOM B KUIKOCTh
YaCTHU TEJIA U OT IUIOTHOCTHU KUJKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHE JIOJKH U OIpe/elieHrue e
IPY30I0IbEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJOK, HAKJIIOHHAs MJIOCKOCTh. [IpaBuiio paBHOBecHs
priuara. [IpumeHeHue mnpaBuia paBHOBECHS pblyara K OJOKY. «30JI0TO€ IpaBHIIO»
mexanuku. KITJ] mpocTeix Mmexanu3MoB. IIpocTble MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunetnueckas u noreHunanbHas sHeprus. [IpeBpaimienue
OJHOTO BHJA MEXAHWYECKOW OHHEPIMM B JPYrod. 3aKOH COXPAaHEHUS DHEPIUHA B
MEXaHHKE.

Jemoncmpayuu.

1. IlpuMepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenne pabOTHl CUJIBI TPEHUSA NPU PABHOMEPHOM ABMKEHUHU Teia IO

TOPU30HTAIILHON IOBEPXHOCTH.

2. UccnenoBanue ycnoBUid paBHOBECHUS phluara.

3. Msmepenue KI1/] HakIOHHOM MIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

8 KVIACC

Pa3znea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJ0XEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS BEILICCTBA.
Macca u pasMepbl atoMOB © MOJIEKYJd. ONbITHL, MOATBEPKIAAIONIME OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Monenu  TBEPIOTO, KHUIAKOTO H  Ta3000pa3HOTO  COCTOSHUM  BeIleCTBa.
Kpucrammueckne u amopdubsie Tena. OOBICHEHHE CBOWCTB Ta3oB, KUAKOCTEH W
TBEPABIX TEJI HA OCHOBE IMOJIOKECHUN MOJEKYIIPHO-KUHETUUECKON Teopun. CMaunBaHue
Y KalWUIAPHBIC SIBJICHUS. TeIIoBOe paCIIMPEHNUE U CKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKEHUS YACTHII.
BryTtpennsis sHeprus. CnocoObl M3MEHEHHUS BHYTPEHHEW SHEpPTHUH: TeIUionepenada u
coBepiieHre paboTel. Bunmbl Temonepenadd: TEIUIONPOBOIHOCTH, KOHBEKIIHS,
U3JIyYEHUE.



KomnuectBo TemnoTbl. YaenbHas TEINIOEMKOCTh BEIIECTBA. 1emI000MEeH U
TEIJIOBOE€ paBHOBECHE. YpaBHEHHE TEIJIOBOro Oananca. [lnaBneHue u oTBepiaeBaHUe
KPUCTAJUIMYECKNX BEIIECTB. YJCNbHAs TeIloTa IuiaBieHus. l[lapooOpazoBanne u
koHJeHcarus.  Mcmapenwe. Kunenue. VYaenbHas — Temiota  mapooOpa3oBaHUS.
3aBUCUMOCTh TEMITEPATYPhl KUTICHHUS OT aTMOC(EPHOTO JaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBa. Y IeJIbHas TEMJI0Ta CrOpaHusl.

[TpuHumnel padoTel TeroBbix ABuratenaed KIIJI TemmoBoro asuratens. TemaoBsie
JIBUTATEJIN U 3alIATa OKPYKAIOIIECH CPEeIbI.

3aKOH COXpPAHEHUSI ¥ TPEBPAICHUS SHEPTUM B TETIOBBIX MPOIIECCAX.

Hemoncmpayuu.

ok wpndPE
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HaOnronenrie OpoyHOBCKOTO IBUKEHUS.

Hab6monenue nuddysuu.

Habmroienue siBineHnii cMauMBaHMsI U KalWJUIAPHBIX SIBJICHUM.

HabGnronenue TemioBoro pacupeHus Teil.

V3MeHeHne naBieHHWs Tra3a TMpPU W3MEHEHHH O00BbEMAa W HarpeBaHUW WU
OXJIQXKICHUH.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Bunel terionepenayu.

OxJ1a)kieHue Ipyu COBEPIIEHUH pabOThI.

. HarpeBanue npu coBepiiernn paboThl BHEITHUMH CHJIAMH.

10 CpaBHeHHE TEINTIOEMKOCTEH pa3IMYHBIX BEIICCTB.
11.HabmroneHue KUMeHusl.

12.HabnroaeHue mocTOsSTHCTBA TeMITEpaTyphl MPH TUTABICHUH.
13.Moieau TEeIIOBBIX ABUTATENIEH.

Jlabopamopuvie pabomel u onvimel.

1.
2.
3.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.

OMnbIThI IO BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIK caxapa.

OMnbITHI IO HAOIOICHUIO TEMJIOBOTO PACHIMPEHUS Ta30B, JKUAKOCTEH U TBEPIBIX
Tell.

Onpenenenue AaBiIeHUS BO3yXa B OaJIOHE IINPUIIA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUSI BO3/IyXa OT €ro o0béma u
HarpeBaHUs WIN OXJIAKICHUS.

[IpoBepka TUMOTE3bl JUHEWHOW 3aBUCUMOCTH JIJIMHBI CTOJOMKA >KHIKOCTH B
TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaGnrogenne w3MeHEeHHMs] BHYTPEHHEW OHEpPrUM Tela B PE3yibTare
TEeIJIonepead ¥ padOThl BHEITHUX CHJL.

HccnenoBanue sBIICHUS TEIUIOOOMEHA MPU CMENIMBAHUK XOJOJHOW U TOpSYe
BO/IBL.



9. Ompenenenrie KOJWYECTBA TETUIOTHI, TTOJYYCHHOTO BOJOW MPH TEIUIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIJIUHAPOM.

10.Onpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA.

11.WccnenoBanue npoiecca UCHapeHus..

12.0Onpenenenre OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

13.Onpenenenne yaenbHON TEIUIOTHI MIABICHUS JIbJA.

Paznen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

Onektpu3auus Ten. JIBa poaa d3ieKTpUYECKHUX 3apsioB. B3ammoneiicTBue
3apsOKEHHBIX Tell. 3akoH KyrnoHa (3aBUCHMOCTB CHIIBI B3aUMOJACHCTBUS 3apsHKEHHBIX TEJl
OT BEJIMYMHBI 3aPSA0B U PACCTOSTHUS MEXKIY TEIaMM).

OnekTpuueckoe mone. Hanpsk€HHOCTh  anekTpuyeckoro mnons. [lpuHnmn
CYyHEPHO3ULINU JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »saexkTpuyeckux 3apsaoB. OJIEMEHTapHBIM 3JIEKTPUYECKANW  3aps.
Crpoenue aroma. IIpOBOIHHMKM M OHAJIEKTPUKHU. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsna.

DJIEKTPUYECKUN TOK. Y CIOBHUS CYIIECTBOBAHUS JICKTPUUECKOTro TOKA. McTouHuKM
MOCTOSTHHOTO  TOKa. JIeMCTBUSI DJIEKTPUYECKOrO0 ToKa (TEIJIOBOE, XHUMHYECKOE,
MarHuTHOE). DIEKTPUUECKUNA TOK B KUJIKOCTSAX U raszax.

Onektpuueckas nenb. Cuna Toka. DIeKTpuueckoe HampspkeHue. ConpoTHBIIECHUE
MPOBOJIHHUKA. Y IEIbHOE COINMPOTUBIICHUE BemlecTBa. 3akoH OMa [JId y4yacTKa LIEMu.
[TocnenoBaTenbHOE U TAPALICIBHOE COSTMHEHUE TTPOBOIHUKOB.

PaGoTa 1 MOIITHOCTBH IEKTPUYECKOTO TOKa. 3akoH [[xoyns—JIeHia. DnekTpuueckue
IEMU ¥ TOTPEOUTENN IEKTPUIECKOM dHeprun B ObITy. KopoTKkoe 3aMbIkaHue.

[ToctostHHBIE MarHuThl. B3anMOAENCTBHME MOCTOSIHHBIX MAarHWTOB. MarHuTHoe
noje. MarHutHoe nojie 3eMJId U €ro 3HAYEHHE I KU3HU Ha 3emiie. OnbIT DpcTena.
MarnutHoe moJjie SJEKTPUUECKOro Toka. [IpuMeHeHue SJIeKTPOMAarHUTOB B TEXHHKE.
JelicTBUE MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM. DJIEKTPOJABUTATENb IMOCTOSHHOTO
ToKa. lcnonb30BaHHWE BJIEKTPOABUTATENIEM B TEXHUYECKUX YCTPOWCTBAX M Ha
TPaHCIIOPTE.

Oneitel Papanesd. SBneHue 3yIEKTpOMarHUTHOM WHAYKUuU. l[IpaBuno JleHna.
DnekTporeneparop. CrnocoObl MOTYyUYEeHHS IEKTPUUECKON dSHEPrUU. DIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOUYHHUKAX SHEPTUHU.

Hemoncmpayuu.

DJeKTpU3aLus Tell.

J{Ba poja 2JIEKTPUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TeEl.
YCTpOUCTBO U IEVCTBUE NIEKTPOCKOTA.

DneKTpocTaTU4eCcKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpoBOAHUKH U AUDIICKTPUKH.

ok wnE



7.
8.
9.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
M cTOYHMKYN OCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.

10.DO5eKTpUYECKHM TOK B KHUJIKOCTH.

11.T"a30BBIi paspsi.

12.VI3mepeHne CUitbl TOKa aMIIEpMETPOM.

13.M3Mepenne dIeKTPUIECKOTO HAIIPSHKCHHS BOJIBTMETPOM.
14.PeocTaT ¥ Mara3uH COIPOTHBIICHHM.

15.B3anMoieiicTBIE TOCTOSHHBIX MAarHUTOB.

16.MonenupoBaHHe HEBO3MOXXHOCTH pa3/ICJICHHUS TOJIFOCOB MarHUTA.
17.MonenupoBaHHe MAarHUTHBIX MOJICH TOCTOSHHBIX MarHUTOB.
18.0mbIT OpcTena.

19.MarHuTtHoOE€ 1oJjie ToKa. DJICKTPOMarHur.

20./leiicTBHE MArHUTHOTO TI0JISI HA TIPOBOJIHUK C TOKOM.
21.971eKTpOABUTATENH TIOCTOSTHHOTO TOKA.

22.VccnenoBanue SIBICHUS IEKTPOMATHUTHON WHTYKITHH.
23.0mbiTer Dapages.

24.3aBUCMMOCTh  HAIlpaBJICHWs] HHIYKIIMOHHOTO TOKAa OT  YCIOBHM  €ro

BO3HHMKHOBCHU:I.

25.25eKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimel.

1.

o0k wn

OnpiTel 1O  HAOMIOACHWIO  DJIEKTpU3AIMM  TeNl  HHAYKIMEHW U  TpH
CONPUKOCHOBEHUH.

HccnenoBanre AeMCTBUS 3JIEKTPUYECKOTO MOJIS HA MPOBOAHUKH U IUAJICKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKOMN LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryiupoBaHue CUIIbI TOKA.

N3mepeHne 1 peryinpoBaHie HANPsIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYLIETO 4YEpe3 PE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITEI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh JJIEKTPUUECKOTO COMPOTUBICHUS
MPOBOJAHUKA OT €ro JITMHBI, TUIOIIAIX MTONEPEYHOTO CEUCHUs M MaTepuaa.
IIpoBepka mpaBuia CIOXKEHUS  HANPSDKEHUM TPU  HOCIEAOBATEIIbHOM
COEJIMHEHHH JIBYX PE3HCTOPOB.

[IpoBepka mpaBwiia Jisi CHJIBI TOKa TIPU MapajIeIbHOM  COEIWHECHHUU
PE3UCTOPOB.

10.Ompenenenre paboOThI STEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOP.
11.Onpenenenne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIIEISIEMON Ha pE3UCTOPE.
12.VccnenoBanne 3aBUCUMOCTHA CHUJIBI TOKA, HAYIIETO dYepe3 JaMIOouyKy, OT

HaIpsHKEHUs Ha HEW.



13.Onpenenenune KII/I narpesarensi.

14.VccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

15.M3y4yeHue MarHuTHOrO MOJsl MOCTOSHHBIX MAarHUTOB NPH UX OOBEAMHEHUH U
paszeneHuu.

16.VccnenoBanue AeMCTBUS 2JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.0n0bITBl, 1EMOHCTPUPYIOUIUE 3aBUCUMOCTH CHJIBI B3aUMOJEWUCTBHS KAaTYLIKH C
TOKOM M MarHMTa OT CHJIbl TOKA M HAlPaBJICHHUs TOKA B KaTYIIIKE.

18.M13yueHue nelicTBUS MarHUTHOTO TIOJISl HA TPOBOJHUK C TOKOM.

19.KoHcTpynpoBaHue U U3ydyeHue paboThl JIEKTPOJBUTATES.

20.1zmepenue KIIJI a5mekTpoiBUTaTeIbHOM YCTAHOBKH.

21.0mBpITBI  TIO  WCCIEAOBAHUIO  SIBIICHUS  DJCKTPOMArHUTHONM  MHIYKIUU:
UCCJIEI0BAHNE U3MEHEHUI 3HAYEHNS U HANPABJIECHUS MHIYKIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe — aBwkeHHe.  MarepuanbHas — Touka.  Cucrema  oTcuéra.
OTHOCUTENBPHOCTh ~ MEXAHWUYECKOTO  JIBMKCHMS. PaBHOMEpHOE  MPSIMOIMHEWHOE
nBrkeHue. HepaBHomepHOe npsMoiIMHENHHOe aABWkeHHEe. CpenHsss U MIHOBEHHas
CKOpOCTB TeJjla IIPU HEPAaBHOMEPHOM JIBHKCHUHU.

VYckopenue. PaBHOyckopeHHOE TpsiMoOJIMHEHOE ABMkeHue. CBOOOIHOE MajeHHE.
Omnsbitel ['anunes.

PaBHOMEpHOE JABWXKEHHE IO OKpyXHOCTH. llepmon u wyactora oOpalieHus.
JInnenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHUE.

IlepBpii 3akoH Hprorona. Bropon 3akoH Hsrorona. Tperwii 3axkoH HrproTona.
[IpyHIMN CyNIEPIIO3UIUMHU CHJL.

Cuna ympyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPEHHS CKOJBXKEHUS, Cuja
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHMsI. Y CKOpEHHE CBOOOIHOIO MaJICHUS.
JBmwxenune mmanetr Bokpyr ComHuoa. IlepBas xocmuueckass ckopocTs. HeBecomocTs n
IIEpErpy3KH.

PaBHOBecue MarepuanbHOM TOUKH. AOcomOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LleHTp TsxecTn.

Nmnynsc Ttena. M3MeHeHne wumiynbca. VMmynasC cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa cuil TSXKECTH, YHOPYroCcTH, TPEHHS.
Casi3b Hepruu 1 padoTsl. [loTeHnnanbHast 3Heprus Teja, MOAHITOrO HaJl MOBEPXHOCTHIO
3emun. [loTeHnumanbHas sHeprus cxxatou npyxkuHbl. Kunetnueckas sueprus. Teopema o
KMHETHYECKOW SHEPTUU. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPIHH.

Hemoncmpauuu.



N
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7.
8.
Q.

Habnrogenne MexaHWYeCKOTO MBIDKCHHS Teja OTHOCHTEIIBHO Pa3HBIX Tl
OTCYETA.

CpaBHEHHE TIyTe W TpPAaGKTOPWUW MABWXKCHHS OJHOTO M TOTO JKE€ Teja
OTHOCHTEIFHO Pa3HBIX TeNl OTCUETA.

H3MepeHne CKOpOCTH U YCKOPECHHUSI TPSIMOITMHEHHOTO JBUYKCHHS.

HccnenoBanre Mpru3HAKOB PABHOYCKOPEHHOTO JTBUKCHHUSI.

HabGnronenue nBmkeHHs Tela Mo OKPY>KHOCTH.

HabGmroienne MexXaHWUYeCKHX SIBJICHUH, MPOUCXOANIMX B CHCTEME OTCUéTa
«Tenexka» mpu e€¢ paBHOMEPHOM U YCKOPCHHOM JIBI)KEHHUH OTHOCHUTEIIBHO
KaOuHeTa (QPU3UKH.

3aBUCHMOCTH YCKOPEHHUS TeJla OT MaCChl TeJla U ACHCTBYIOIICH Ha HETO CHUIBI.
Hab6nronenue paBeHCTBA CHIT IPH B3aUMOJICHCTBUH TEIL.

N3menenue Beca Tenna npu yCKOPEHHOM JBUKEHUU.

10.I1lepenaua ummysnbsca npy B3aUMOJCHCTBUM TE.

11.ITpeoOpa3oBanHus SHEPTHH NPU B3aUMOJICUCTBUU TEJl.

12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBHUH.

13.Coxpanenne uMIybca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBUU.

14 . HabmroneHue peakTUBHOTO JBH)KCHHS.

15.CoxpaHeHre MEXaHUYECKOM 3HEPTUU IPU CBOOOTHOM MaJCHUU.

16.CoxpaHeHre MeXaHHMYECKOW HHEPrHUHM TMPHU ABIKCHUW TeNa MOJA JeHCTBHEM

IIPY’KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

oo

KoHcTpynpoBanue TpakTta sl pa3roHa M JajJbHEWILEro pPaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIEKKH.

Onpenenenue cpeqHed CKOPOCTU CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpPEHHsS] Tela MOpPU  PABHOYCKOPEHHOM  JABHKEHHHM TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHHU TMPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €ciiv MPU PAaBHOYCKOPEHHOM JBMKEHUHU 0€3 HauaJbHOU
CKOPOCTH IyTH OTHOCSATCS KaK PSAJ HEUETHBIX YHUCEJI, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTU CUJIbI TPEHUSI CKOJIBKEHUSI OT CHJIBI HOPMAJIbHOTO
JABJICHUS.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

OmnpeneneHue KECTKOCTH NPYKUHBI.

Onpenenenne pabOTHI CUJIBI TPEHHUS NP PABHOMEPHOM JABUKEHUHU Tejla IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.



10.Onpenenenne paboOThl CUIIBI YOPYTOCTH MPH MOABEME Tpy3a C UCHOIB30BAHUEM
HEMOBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11.N3ydenue 3aKkoHa COXPAHECHUS YIHEPTUH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUU: NEPUOJ,
4acToTa, aMIUINTyAa. MaremMaTH4ecKui W MpYyKUHHBIM MasaTHUKU. [IpeBpaiienue
SHEPrUH MPHU KOJIeOATETHHOM JBUKCHHH.

3aryxawomue koneOaHus. BpiHyxXneHHble KojeOaHusa. Pe3oHaHc. MexaHuueckue
BOJIHbI. CBOMCTBa MEXaHMUYECKUX BOJH. [IpomonbHble M nomepeyHble BOJIHBL. JlyinHa
BOJIHBI U CKOpPOCTh €€ pachpocTpaHeHHs. MexaHuueckue BOJIHBI B TBEPIOM Tele,
CEHCMHUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicOTa TOHA. OTpaxenue 3Byka. Hubpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

HabGnronenue xonebaHuii T€1 MO AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.

HabGnronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnipocTpanenue npoaoiabHbIX U MONEPEUYHBIX BOJIH (Ha MOJEINN).

HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKyCTHYECKUMN PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue 4acToOTHI U MEpUOJIa KOJIeOaHUI MaTeMaTHYECKOTO MassTHUKA.

2. OmnpeneneHue 4acTOThl U Iepruoaa KojaeOaHui Npy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJa KOJICOaHUH MOJBELIEHHOTO K HUTH Ipy3a
OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH Tepuoja KoJIeOaHW MPY>KUHHOTO MasTHUKA OT
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Maccsl Ipy3a.
5. IlpoBepka HE3aBUCUMOCTHU INEepHOJa KojeOaHUM rpy3a, MOABEIICHHOTO K HUTH,
OT Macchl Ipy3a.
6. OmbITHI, TEMOHCTPUPYIOUINE 3aBUCHMOCTh IMEpHOoJa KOleOaHUN MPYKMHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaJIeHUS.
Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DIJIEKTPOMAarHuTHOE ToJe. DJIEKTPOMArHUTHBIE BOJIHBL. CaoiicTBa
AIEKTPOMarHuTHeIX BoJH. [llkanma snexkTpomMarHUTHBIX  BOJH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIS1 COTOBOM CBS3U.
OnexkTpomMarHuTHas npupoja ceera. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.



2. BomHOBEIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. 3ydeHue CBOWCTB DSJIEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOMIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbIE SIBJIEHHS.

JlyueBas mopmenp cBera. Mcrounuku cBera. lIpsMonumHenHOe pacnpoCTpaHEeHHE
ceera. 3armenus Connna u Jlynsl. Otpaxkenuwe cBera. Ilmockoe 3epkanio. 3akoH
OTpaXKEHUs CBETA.

[Tpenomiienue cBeta. 3akoH npenoMieHus cBeta. [loHoe BHyTpeHHEe OTpa)KeHHe
cBeTa. Mcnonb3oBaHue MOJIHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xon myueit B nun3e. OnTHueckas cuctema ¢oroanmnapara, MUKPOCKOINA U
Teneckona. I'ma3 kak ontuyeckas cuctema. biiM3opykocTs U JaIbHO30PKOCTb.

Pasnoxxenue Oenoro ceera B cnekTp. OnbiTel HhtoToHA. CliokeHHe CeKTpaibHbIX
1BeToB. Jlucnepcus cBeTa.

Hemoncmpauuu.

©oo~NOk~wWNE

[IpssMOTMHENHOE pacpOCTPAaHEHNE CBETA.

OtpaxkeHue cBera.

[Tomyyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomienue ceera.

OnTryecKui CBETOBO/I.

Xop Jtydeil B coOmparonieit JIMH3e.

X0/ JIy4ed B pacCEerBarOIIECH JIMH3E.

[Toy4yenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10.Monemns rina3a.

11.Pa3noxxeHue 6e10ro cBEeTa B CIEKTP.

12.Tlony4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

HccnenoBanue 3aBUCIMOCTH YTJIa OTPAXESHHsI CBETOBOTO JIyda OT yrJja MmaaeHusl.
W3ydeHnne xapakTepuCTUK H300pakeHUs IpeIMeTa B INTIOCKOM 3epKalie.
HccnenoBanue 3aBHCHMMOCTH yIJla TMPEIOMJICHHMS CBETOBOTO Jyda OT yria
MaJICHUS] HA TPAHUILIE «BO3yX—CTEKIION.

[Tomydyenune n300pakeHU# ¢ TOMOIILI0 COOUPAIOIICH JIMH3HI.

Omnpenenenre (QOKYCHOTO pPACCTOSHUS M ONTHYECKOW CHIIBI CcOOMparomieit
JIUH3HIL.

OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnBITH IO BOCTIPUATHIO IIBETA TIPEIMETOB MIPU UX HAOTIOICHUN Yepe3 I[BETOBBIC
GbUIBTPEL.

Pasznea 12. KBanroBble IBJIeHUA.



OmnbiTel  Pesepdopna u mnnanerapnas mognenbs atoma. Mogenbs atoma bopa.
Hcnyckanue u noryomenne ceera aroMoM. KBaHThl. JInHeN4aTble CIEKTPHI.

PamnoaktuBHOCTE. Anba, OeTa- u ramma-u3nydeHus. CTpoeHHe aTOMHOTO sapa.
HyxiionHast moznens atomHoro sigpa. M3oronel. PaguoaktuBHbie nipeBpamienus. [lepuon
MOJIypacriajia aTOMHBIX SAED.

AnepHble peakyu. 3aKOHBI COXPAHEHUs 3apsAA0BOT0 U MacCOBOTO YUCEN. DHEPIUs
CBA3M aTOMHBIX siep. CBs3b Macchl M SHEprud. Peaknuu cuHTE3a W JENEHUs saep.
Nctounuku 3Heprun CostHIA U 3BE3I.

Snepnas osHepreruka. JleWCTBUS paJIMOAKTUBHBIX M3JyYECHUH HAa IKUBBIC
OpraHU3MBI.

Hemoncmpauuu.

CreKTpbl U3ITy4YEHHUSI U TTOTJIOLICHHUS.

CrexTpsl pa3Iu4yHbIX a30B.

CnekTp BoAopoa.

HabGnronenue tpekoB B kamMepe BuibcoHa.

PaboTa cuéTunka HOHU3UPYIOUINX U3ITYyUEHUH.

Peructpanus u3nydeHus NpupoOIHbIX MUHEPAIOB U MMPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalGmrogeHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHUS.

2. HccnemoBaHue TPEKOB: U3MEPEHUE YHEPTHH YACTHUIIBI IO TOPMO3HOMY MyTH (TI0

doTorpadusim).

3. Usmepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENHEHO-00001IaOMIMN MOAY/Ib TNpEAHA3HAUYEH MJs CHUCTEMaTU3aluu U
000011IeHHS] TPEIMETHOTO COJAEPKAHUS U ONbITA NEATEIbHOCTH, IPUOOPETEHHOIO MpHU
U3YyYeHUU BCEro Kypca (uU3MKM, a Takke Jis TMOATOTOBKM K OCHOBHOMY
roCyIapCTBEHHOMY dK3aMEeHY 0 (pU3HKE IS 00yUarOIIUXCsl, BHIOPABIIMX 3TOT YUEOHBIN
IpeIMET.

[Ipy u3yyeHUM AAHHOTO MOIYJS PEATU3YIOTCS M CUCTEMATU3HPYIOTCS BUAbI
NEeSATEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEeYMBAETCS IOCTHIKEHHE NPEIMETHBIX H
MeTaIpeIMETHBIX MJIaHUPYEMBIX pE3yNbTATOB oOy4eHus, dopmupyertcs
€CTECTBEHHOHAy4YHass TIPaMOTHOCTb: OCBOCHHE HAYYHBIX METOAOB HCCIEIOBAHHUS
SIBJICHUI TPUPOJIbI M TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBICHATH (PU3UYECKUE SBIICHUSI,
NpPUMEHSIST TOJYYEHHbIE 3HAaHWS, pelaTh 3aJadyd, B TOM YHCJIE KaueCTBEHHbIE U
HKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO AEATENPHOCTHBIN XapaKTep JaHHOIO pa3jielia peau3yeTcs 3a CUET
TOT0, YTO 0OYYaIOIIMECs BBIMOIHSIIOT 331aHUs, B KOTOPBIX UM IpeaJIaraeTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUW PACIIO3HABATh M HAYYHO OOBACHATH (PU3MUECKUE
SIBJICHUS B OKPY’KAIOLIEW IPUPOJIE U ITOBCEAHEBHOM KU3HU;
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UCIIOJIb30BaTh HAyYHBIE METOABI UCCIEOBaHUS (PU3MUYECKUX SBJICHHM, B TOM YHUCJIE
JUTSl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BBIBOJIOB;
OOBSCHATH, HAay4YHBbIE OCHOBBI HamOoJee BaXKHBIX JOCTH)KCHHH COBPEMEHHBIX
TEXHOJIOTMM, HampuMep, MPaKTUYECKOrO HCIHOJb30BaHUS PA3JIMYHBIX HMCTOYHUKOB
PHEPrMM HAa OCHOBE 3aKOHA IPEBPALLEHUS M COXPAHEHHUS BCEX H3BECTHBIX BUOB
SHEPIHUU.

IIpoBepsiemble nNpeAMeTHbIE Pe3yabTATHI 0CBOCHUS



OCHOBHOI1 00pa3oBaTeJIbLHON MPOrpaMMbl OCHOBHOTI'0 001IIer0
oOpa3oBaHus mo npeaMmery «puzuka» (7 Kiacc)

Kon
poBepsieM
oro
pe3yJibTara

[IpoBepsiembie MpeAMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IIIETO 00pa30oBaHus

1.1

HCIIOJIb30BATh N3YUCHHBIC ITOHATHUSA

1.2

pa3iindaTth ABJICHUA 110 OIMMCAHHUIO UX XAPAKTCPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, ICMOHCTPHUPYIOIIUX TAHHOC (1)I/ISI/I‘ICCKOC SBJICHHC

1.3

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpY’KaloIllleM MUpE, B TOM 4Hcie (U3NUECKue SBICHUS B MPUPOE, MIPH
3TOM TEPEeBOAMTHh NPAKTHUUECKYIO 3a7adyy B Yy4e€OHYI0, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) PU3NUECKUX SBICHUMI

1.4

ONKCHIBATh U3YUYEHHBIE CBOICTBA TeNl U (DU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢uznyeckue BEJIWYMHBI, TPU ONUCAHUM MPABWIBHO TPaKTOBATh
(U3UYECKUI CMBICI UCHOJIb3yeMbIX BEIMYHMH, WX O0O3HAYEHUS U
eIMHULBl (U3NYECKUX BEIMYMH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOLIUE
JAHHYI0 (U3MYECKYIO BEJIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYUH

1.5

XapakTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBJICHUS W MPOLECCHI,
UCIIOJNb3yd W3YYCHHBIE 3aKOHbI, IPU 3TOM JaBaTh CJIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €T0 MATEMATHUYECKOE BHIPAXKCHHE

1.6

OOBSACHATH (PU3MYECKHE SIBJICHUS, ITPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH TPUYMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTHh OOBsICHEHHE U3 1 - 2
JIOTMYECKHX ILIaroB ¢ OMOopoi Ha 1 - 2 U3yyeHHBIX CBOMCTBA (PU3UUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiaTh pacyeTHble 3aJaud B 1 - 2 IEHCTBHS, UCHOJIB3Ys 3aKOHBI U
dbopmyIbl, CBs3bIBalOME (PU3MUECKHME BEJIIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBUS 33Jla4M 3aIIMCBIBATh KPATKOE YCIOBHE, NMOACTABIATh (PU3HUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJUTH PAcUeThbl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOIMMBIE AJIs PEUICHMsI 3a]1a4, OLIEHUBATh PEeaTUCTUYHOCTD
NOJTy4YeHHOM (PU3NUECKON BETUUHHBI

1.8

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPU TMOMOIIH
¢uznyecKkux  METOAOB, B  ONHCAHMM  HCCJIEIOBAaHUS  BBIIETATH
IIPOBEPSAEMOE IIPEATNIOJIOKEHNE (runotesy), pa3nnyarth 17}
UHTEPIIPETUPOBATh MOJYYEHHBIH pe3ysbTaT, HaXOAUTh OUIMOKH B XOJe
OIBITA, I€JIATh BBIBOJBI 11O €0 pe3yjibTaTaM

1.9

IIPpOBOJUTL OIIBITEI IIO Ha6J'IIOI[eHI/IIO (bI/ISI/I‘-IeCKI/IX SIBJICHUM WU




duznyeckux CBOMICTB Te: (dopMynupoBaTh IIPOBEpsEMbIE
IPEANOI0KEHNUS, coOupaTh  YCTAaHOBKY M3  HPEAJIOKEHHOIO
000py10BaHUs, 3aIIUCHIBATH XOJ] OMBITa U (POPMYITUPOBATH BHIBOIBI

1.10

BBINOJIHATh TMPSAMBIE H3MEPEHUS C HCIOJIb30BAHHEM AaHAJOTOBBIX U
U(POBBIX MNPUOOPOB, 3AMUCHIBATH IOKAa3aHUA NPUOOPOB C YUETOM
3a71aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTH OAHOM (PU3MUECKON BETUUHHBI
OT JpYrol C HCIIOJIB30BAaHUEM IIPSAMBIX H3MEPEHMI, y4acTBOBaTb B
IUTAHUPOBAaHUM Y4YEOHOTO HCCJIEeOBaHUS, CcOOUpaTh YCTAHOBKY U
BBINOJHATh U3MEPEHUs, CIEAys MPENJOKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEJIHYMH B BHUJC
NPEJIOKEHHBIX TaOMUI] U TpaUKOB, AENaTh BBIBOJABI 10 pe3yJbTaTam
UCCIICIOBAHNS

1.12

IPOBOJUTH KOCBEHHBIE W3MEPEHUs (PU3NYECKUX BEJIMYUH, CIEIys
NPEMIO)KEHHOW WHCTPYKIMU: TPHU BBINOJTHEHUH H3MEPEHUN coOupaTh
DKCIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIUMCIIATH 3HAYCHUE HCKOMOU
BEJINYHHBI

1.13

coO0aTh NpaBWIa TEXHUKH  O€30MacHOCTH Hpu  padore ¢
71a00paTOPHBIM 000PYAOBAHUEM

1.14

YKa3bIBaTh MPHUHITUIIBI JCHCTBUS MPUOOPOB M TEXHUUYECKHX YCTPOUCTB,
XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C TTIOMOIIBIO WX OMUCAHUS, UCIIONIB3Ys 3HAHUS O
CBOMCTBaxX (PU3MYECKUX SIBJICHUI U HEOOXOAUMbIEe (PU3UUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

OPUBOAUTH  NpUMEpPbl  (HaXoAUTh MWHGOPMAIMIO O  [pUMepax)
IPAKTUYECKOr0 MCIOJIb30BaHUs (PU3MYECKUX 3HAHUW B IOBCEJIHEBHOU
XKU3HH JUIsl oOecrieueHus] 0€30MacHOCTH MpU OOpalieHny ¢ IpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXpPaHEHHUS 3/0pOBbS M COONIONEHUS
HOPM 3KOJIOTUYECKOT0 NIOBEJCHHUs B OKPYKAIOLIEH Cpee

1.16

OCYIIECTBJISATH OTOOp MCTOYHMKOB WH(pOpmanuu B cetu HHTepHET B
COOTBETCTBHM C 3aJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINUXCS 3HAHUM M TyTeM CPaBHEHMSI Pa3IMYHBIX HCTOYHHKOB
BBIICNISITh UH(OPMAITUIO, KOTOPAs SABJISIETCS] TPOTUBOPEYUBOUN WIIM MOXKET
OBITH HEJIOCTOBEPHOI

1.17

WCITOJIB30BATh MPU BBITIOJHEHUN YUEOHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATYpPy (U3MYECKOTO COACPIKAHUSA, CIPABOYHBIC MaTEpHAIbI,
pecypchl cetu MIHTEpHET, BiaieTh IprueMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUK U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO

1.18

co37aBaTh COOCTBEHHBIE KPATKUE MUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2 - 3 UCTOYHUKOB MH(pOpMAIK HU3HUECKOTO COJIEPKaHUS, B TOM




yycie MyOoJIMYHO JieJaTh KpaTKue COOOILIEHUs O pe3ysbTaTax MPOEKTOB
WM Y4eOHBIX WCCIICIOBAaHWNA, TPH OSTOM TPAMOTHO HCIIOIH30BATh
U3YYCHHBIM TMOHATUWHBIN anmapat Kypca (U3HKH, COMPOBOXKIAThH
BBICTYIUJICHUE TTPEe3eHTalluen

1.19

IIpX BBIIIOJIHCHUHA y‘IC6HBIX IIPOCKTOB H I/ICCJIC,Z[OBaHHﬁ pacnpeacisiTh
00513aHHOCTH B rpyarie B COOTBCTCTBHUU C IMOCTABJICHHBIMU 3aJladyaMHU,
CJIICIUTL 3a BBIIIOJHCHHCM IIJIaHA I[GfICTBHﬁ, AZICKBAaTHO OICHHMBATDH

COOCTBEHHBIH
KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAS MHCHUE OKPY>KAFOIIIHX

BKJIaz B ACATCIIBHOCTD T'PYIIIBI, BBICTPpAHBAaTb

IIpoBepsieMble 3JIeMEHTBI COJlePKaHus 10 npeaMety «puzuka» (7 Kiacc)

Kon Kon [IpoBepsiembie 371EMEHTHI COAEPKAHUS
paszena | 3JIEMEHT
a
1 OU3UKA U EE POJIb B ITIOBHAHNUUN OKPYXXAIOIIET'O MUPA

1.1 |®usuka - Hayka o mpupoje. SBienus npupoasl. Duzmyeckue
SBIICHUS: MEXaHWYECKUE, TEIUIOBbIC, DJIEKTPUYECKHE, MarHUTHBIC,
CBETOBBIE, 3BYKOBBIE

1.2 |®usnueckue BeaMUUHBL. V3MepeHue (QUINYECKUX  BEIMYHUH.
Pusnyeckue prOOPBHI. [TorpemHocTs M3MEPEHU.
MexnyHapoaHas CUCTeMa €IUHUIL

1.3 |EcrtecTBeHHO-Hay4YHBI METO]I MO3HAHUS: HAOJI0/ICHHE, TOCTAHOBKA
HAyYyHOTO BOINPOCA, BBIIBMKEHHE THUIIOTE3, HKCIHEPUMEHT IIO
IIPOBEPKE TUIIOTE3, O0BICHEHUE HAOIIOJAEMOT0 SIBJICHUS

1.4 |Onucanuie PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEIICH

1.5 |IIpakTuueckue paboOTHI:
N3mepenune paccTossHUM.
H3mepenune o6beMa KUAKOCTUA U TBEPIOTO Tea.
Omnpenenenue pa3MepoB MajbIX TeJ.
W3mepenue teMriepatypbl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPa
U IaTYUKa TEMIepaTyphl

2 I[TEPBOHAYAJIbHBIE CBEJJEHUA O CTPOEHMU BEILIECTBA

2.1 |CTtpoeHue BemiecTBa: aTOMbl U MOJEKYJbl, UX pa3Mmepbl. OIbITHI,
JI0Ka3bIBAIOMINE TUCKPETHOE CTPOEHUE BELIECTBA

2.2 | IBwxkeHue yactuil BemecTBa. CBsA3b CKOPOCTH JBHXKEHUS YACTHIL C
TemiiepaTypoil. bpoyHoBckoe aBmxenue, nuddysus

2.3 |BzaumojeicTBHE YaCTHUI] BEUIECTBA: MPUTSHKEHUE U OTTAIKUBAHKE




2.4

ArperatHble COCTOSTHUSI BEUIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH U
TBEpIbIX  (KpUCTAUIMYECKUX)  Tel.  B3auMocBsI3b  MEXIy
CBOMCTBaMM BEIIECTB B PAa3HbIX arperatHbIX COCTOSHUAX U HUX
ATOMHO-MOJIEKYJIIPHBIM CTPOECHUEM

2.5

OcoOeHHOCTH arperaTHbIX COCTOSTHUN BOJIbI

2.6

[IpakTrueckue padOTHI:

Onenka auaMeTrpa aToMa METOJOM PsIoB (C HUCIHOJIb30BaHUEM
dboTorpadmii).

OnbITel 1O HAOJIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.

OneITBl 1O  OOHApYXEHUIO JEHUCTBUSA CHJ  MOJIEKYJISIPHOTO
MPUTSDKEHUS

JBW)XEHME U B3BAUMOJIEMCTBUE TEJI

3.1 |Mexanuueckoe JBWKeHHE. PaBHOMEpHOE U HEpPaBHOMEPHOE
JBUKCHUE

3.2 |Ckopoctb. CpenHsisi CKOPOCTb NpPU HEPABHOMEPHOM JIBHXKEHHH.
Pacuer myTu u BpeMeHU TBUKEHUS

3.3 |fBneHue wuHepuuu. 3akoH HMHepuuu. B3amMmopeiicTBue Tenm Kak
OpUYMHA U3MEHEHMsI CKOPOCTH JBMXKEHHUs Tel. Macca kak mepa
WHEPTHOCTH Teja

3.4 |IlnotHOCTH BemecTBa. CBsA3b IIIOTHOCTH C KOJUYECTBOM MOJIEKYJ B
eAuHUIE 00BbEMa BEUIECTBA

3.5 |Cuna kak xapakTepUCTHKA B3aUMOJICHCTBUS TE

3.6 |Cuna ynpyroctu u 3akoH ['yka. M3MepeHue CUIIbI C MOMOIIBIO
JMHAMOMETpa

3.7 |SBnenue TaroTeHus M cuia TsokecTH. Cuima TSHKECTH Ha APYTUX
manerax. Bec tena. HeBecomocTh

3.8 |Cuna Tpenus. TpeHue CKOJIbKEHUS M TPEHUE TMOKOA. TpeHue B
OpUPOJIE U TEXHUKE

3.9 |CnoxeHue  cuj,  HampaBlICHHBIX 1O  OJHOW  TIPSIMO.
PaBHOnelicTBYOIIAs CUIT

3.10 |IIpakTrueckue paboOTHI

OnpeneneHrue CKOPOCTH PAaBHOMEPHOTO JIBIDKEHHUs (IIapuka B
XKHUJKOCTH, MOJICTTH JIEKTPUUECKOTO aBTOMOOMIIS U Tak Jiajee).
Onpenenenue cpeHel CKOPOCTU CKOJIBKEHHUs OpycKa WM IIapuKa
10 HAKJIOHHOM TNIOCKOCTH.

Ornpenenenue MI0OTHOCTH TBEPAOTO TENA.

OnBbITHI, JEMOHCTPHUPYIOIITHE 3aBUCUMOCTD PaCTSDKEHUS




(medopmanun) Npy>KUHBI OT TPUIOKEHHON CUITBI.

OneITl,  JEMOHCTPUPYIOLUIME  3aBUCUMOCTb  CHJIBI  TPEHHS
CKOJBXEHUSI OT Beca Tela M XapakTepa CONPUKACAIOIIUXCS
MMOBEPXHOCTEN

3.11 |®dusnueckue sBICHUS B NPUPOJE: TNPUMEPBl JIBUKEHUS C
Pa3JIMYHBIMHA CKOPOCTSIMM B )KUBOU M HEKHUBOW NPUPOJE, NECHCTBUE
CUJIbI TPEHHS B IIPUPOJIE U TEXHUKE

3.12 |TexHuueckue yCTpONCTBA: AUHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEP/BIX TEJ, )KUAKOCTEI U TA30B

4.1 |HaBnenue TBepaoro tena. CrocoObl YMEHBIICHUS U YBEIHMYCHHUS
JaBJICHUS

4.2 |JlaBmenue Ta3za. 3aBUCHMOCTh JaBIICHHS Ta3a OT 0O0ObeMa,
TEeMITepaTypPbl

4.3 |Ilepenaua naBjieHUsI TBEPABIMHU TEJIaMH, XKUIKOCTSIMU W Ta3aMu.
3akoH [lackand. [ITneBMaTnueckre MalnHbI

4.4 |3aBUCUMOCTbH JABJICHUS KUJIKOCTU OT TIyOUHBI. [ HapocTaTuyecKuii
napanokc. Coob1arornuecs: cocyabl. [ napaBindyeckue MexaHU3Mbl

45 |Atmochepa 3emuin u armocdepHoe naaBieHue. [IpUUUHBI
CYILLIECTBOBAHMS BO3AYLIHON 000s10uku 3emiin. OnbiT Toppuyeru.
3aBUCUMOCTh aTMOC(HEPHOTO J1aBJICHUSI OT BBICOTHI HaJ YpPOBHEM
MODSI

4.6 |U3mepenue armocdepHoro nasieHud. [Ipubopsl s m3mepeHus
aTMOC(EpHOTo J1aBJICHUS

4.7 |JleiicTBME >KMAKOCTM M Tra3a Ha MOrPYKEHHOE B HHUX Telo.
Britankuparomias (apxumeioBa) cuia. 3aKkoH Apxumesa

4.8 |IInaBanue Ten. Bo3ayxomnaBanme

4.9 |IIpaktuyeckue pabOTHI:

HccnenoBanue 3aBHCUMOCTH Beca Tela B BOAE OT o00beMa
MOTPYKEHHOM B KUJIKOCTh YAaCTH TEJIA.

OnpeneneHue BBITAJTKUBAIOIIECH CHIIBI, JICUCTBYIOIIEW Ha TEJIO,
MOTPY>KEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKWBAIOIIEH CHUJIbI, JIEHCTBYIOLIEU
Ha TEJO0 B JKUJIKOCTH, OT MAaCChI TeJa.

OnbIThl, IEMOHCTPUPYIOIIUNE 3aBUCUMOCTD BBITAJIKUBAIOIICH CHUJIBI,
JIEHUCTBYIOIIEH Ha TENO B KUAKOCTH, OT O00BbeMa MOTPYKCHHOU B
JKUJKOCTh YaCTH TeJa U OT MJIOTHOCTHU KUJIKOCTH.
KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAHHE JIOAKH U
ONPEAETICHHUE €€ TPY30IIOABEMHOCTH




410 |®duszmyeckue SBICHUA B MPUPOJE: BIUSHUE AaTMOCQPEPHOIrO
JABJICHUS HA )KMBOM OpraHu3M, TUIaBaHUE PbIO
4,11 |TexHuyeckue yCTPOMCTBA: COOONIAIOUIUECS COCYABI, YCTPOMCTBO
BOJIONIPOBO/IA, THUJIPABIMYECKUH Mpecc, MaHOMETp, OapoMerp,
BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP
3) PABOTA, MOIIIHOCTB, DHEPT'UA
5.1 |Mexanuueckas paboTa
5.2 |Mexannuyeckas MOIIHOCTH
5.3 |IIpocTeie MexaHU3MBI: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTb.
[IpaBuno paBHOBecHsI phluara
5.4 |IlpumeneHue npaBuiia paBHOBECHS pbluara K 0JIOKY
5.5 |"3omotoe nmpaBuno" Mexanuku. KoaghuimeHT none3Horo AeicTBus
MexaHu3MOB. [IpocTbie MexaHU3MBI B OBITY M TEXHUKE
5.6 |IloTeHnmanbHas SHEPTHH TeJla, IOTHATOTO HaJ 3eMIeit
5.7 |Kunernueckas 3Heprus
5.8 |llomHas MexaHu4Yeckasi SHEPrus. 3aKOH M3MEHEHUS U COXpPaHEHUS
MEXaHUYECKON IHEPTUH
5.9 |I[IpakTuueckue pabOTHI:
Omnpenenenre padOTHI CUJIBI TPEHUS MPU PABHOMEPHOM JIBHXKCHHUH
TeNa 10 TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanue yciioBuil paBHOBECHSI pblyara.
N3smepenune KIIJ] HakIIOHHON TIIIOCKOCTH.
N3ydeHne 3aKkoHa COXpaHEHUSI MEXaHUUYECKON SHEPTUU
5.10 |®usuueckue SABICHUS B IPUPO/IE: PHIYATH B TEJIE YEIOBEKa
5.11 |TexHuyeckue yCTpOWCTBA: pblYar, MOABUXHBIA W HEMOABUKHBIN
0JIOKH, HAaKJIOHHAS TIIIOCKOCTh, MTPOCTHIE MEXAHU3MBI B OBITY
IIpoBepsiemble TPeOOBaHUA K pe3y/JIbTAaTaAM OCBOCHHMSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpamMMbl 0 npeaMeTy (pusnka (8 kiaace)
Kon [IpoBepsiembie IpeAMETHBIE PE3YIbTAThl OCBOEHUSI OCHOBHOM
poBepsieM o0pazoBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs




oro
pe3ynbTaTa

1.1

HCIIOJIB30BaTh IIOHATHUA

1.2

pa3iindaTth ABJICHUA 110 OIMMCAHHUIO UX XAPAKTCPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, ICMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/I‘ICCKOC SBJICHHC

1.3

pacno3HaBaTh MPOSIBJICHUE U3YYCHHBIX (U3UYECKUX SBJICHUM B
OKpY’KaloIlleM MUpE, B TOM 4Hcie (U3NUECKUe SBICHUS B MPUPOE, MIPH
TOM TMEPEeBOAUTh MPAKTUUECKYIO 3ajady B Yy4yeOHYIO, BBIIEIATD
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKH) (PU3NUYECKUX SIBICHUN

1.4

OIKCHIBaTh M3YUYCHHBIE CBOICTBA TeN U (PU3MUECKUE SBICHUS, UCTIONB3YS
¢usznyeckue BEJIWYMHBI, IPU ONUCAHUM MPABWIBHO TPaKTOBATh
(U3UYECKUI CMBICI MCIOJb3YEMbIX BEJIMYMH, 0O003HAYEHUS M €IMHUILIBI
(¢u3NYeCKUX BEIMYMH, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIMYHMHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BETUUNH

1.5

XapakTepu30BaTh CBOMCTBA Tes, (PU3MUECKUE SIBJICHUS U MPOLECCHI,
WCIOJIb3YySl W3YYEHHbIE 3aKOHBI, IIPU OTOM JaBaTb CJIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUUYECKOE BHIPAXKECHHE

1.6

OOBSACHATH (PU3MYECKHUE MPOLIECCHl M CBOWMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CUTYallui IIPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTePa: BBIABIIATh
NPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBsicHeHWMEe u3 1 - 2
JIOTHYECKHX IIaroB ¢ MOMOUIbI0 1 - 2 M3yd4eHHbIX CBOICTBA (PU3NUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WIIA 3aKOHOMEPHOCTH

1.7

pelmarb pacyeTHble 3aJaud B 2 - 3 JEWCTBUS, HMCIHOJIb3YS 3aKOHBI U
dbopmyIibl, CBsI3bIBalOIME (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHalu3a
YCJIOBUSL 3aJ]auMl 3aMKChIBATh KPATKOE YCIOBHUE, BBISBIATH HEAOCTATOK
JAHHBIX IS pelleHus 3a7adyd, BBIOMpPATh 3aKOHBI U (OPMYIIHI,
HEOOXOJMMBIC I €€ PEIICHUs, TMPOBOJIUTH pacyeThl M CPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJAHHBIMU

1.8

pacno3HaBaTh MpPOOJEMBbl, KOTOPHIE MOMXHO PEIIUTh [P TMOMOIIH
($u3NYECKUX METOOB, HCIOJIb3YS ONHCAHHME HCCIENOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEIIIOIOKEHUE, OLEHMBATh IPABWIBHOCTh MOpPSAJIKA
MIPOBEIECHNUS UCCIIEIOBAHUS, JENATh BHIBOJBI

1.9

MPOBOJUTH ONBITHl 10 HAOMIOACHWIO (DHU3WYCCKUX SBIICHUA WIIN
bu3gecKux CBOWCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
TIPEAOI0KCHUS, coOupatb  YCTaHOBKY U3  MPEMIOKEHHOTO
00OpyI0BaHUS, ONMMCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATD IPsAAMBIE HU3MEPEHHsT C MHCIOJB30BAHMEM  aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MUYECKUX BEITUYHMH, CPABHUBATH PE3YJbTAaThl




M3MEPEHUI C y9eTOM 3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH

1.11

IPOBOANUTH HCCIEAOBAHNUE 3aBUCUMOCTU OHOW (PU3UUYECKON BEITMYUHBI
OT JApPYIrod C HCIOJNBb30BAHUEM IPSIMBIX M3MEPEHUH: IUIAHUPOBATh
UCCIIEJIOBaHUE, COOMpPATh YCTAHOBKY M BBINIOJHATH HM3MEpPEHUSs, CIeays
OpEUIOKEHHOMY — IJIaHy, (UKCUPOBAaTh  pe3yibTaTbl  IOJTYYEHHOH
3aBUCUMOCTH B BHUA€ Ta0muil W TpaduKoB, JAeNaTh BBIBOJBI IIO
pe3ybTaTam UCCIIEIOBaHUS

1.12

IPOBOJUTH KOCBEHHBIE M3MEpPEHUs (U3NYECKUX BEJIMYMH: IIAHUPOBATH
U3MEpPEHHUsI, COOHMpaTh HKCIEPUMEHTAJIbHYI0  YCTaHOBKY, CIeays
NPENI0KEHHOW HHCTPYKIUH, U BBIYUCIATh 3HAYEHUE BETUUHHBI

1.13

coONM0JaTh NpaBWIa TEXHUKH O€30MacHOCTH Hpu  padore ¢
71a00paTOPHBIM 000PYAOBAHUEM

1.14

XapaKkTepu30BaThb MPUHUUIBl JCHCTBUS HM3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha MX ONHCAHUS, UCIOJIb3YS 3HAHUS O
CBOMCTBaX (U3NYECKUX SBJICHUH M HEOOXOAUMBbIE (PU3NUECKHE
3aKOHOMEpPHOCTHU

1.15

pacno3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTEIIbHBIC
npuOOphl MO CXEMaM M CXEMaTUYHBIM PUCYHKaM, COCTaBJISITb CXEMBbI
DJEKTPUYECKUX LEIeW C MOCIEeNOBAaTEIbHBIM UM  NapauleIbHbIM
COEJIMHEHHUEM AJIEMEHTOB, Pa3jnyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB
ANEKTPUYECKUX LETIEH

1.16

OPUBOAUTH  TpUMEpPHl  (HaXoauTh HUH(OpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOJB30BaHUS (PU3NYECKUX 3HAHWKA B TOBCEIHECBHOU
KU3HH JUIsl 0OecTieueHrsi 0€30MacHOCTH MPpU OOpalieHnH ¢ IpudopamMu u
TEXHUYCCKUMU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS M COOIIOICHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYIKAIOIIEH cpefie

1.17

OCYUIECTBJISITh MOUCK HMHPOpMaUuu (PU3NYECKOTO COACPKAHUA B CETH
HNHTepHeT, Ha OCHOBE UMEIOLIUXCSA 3HAHUW U IYTEM CpPaBHEHMS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIIETATH  MH(MOpPMAIUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBOM MM MOKET OBITh HETOCTOBEPHOM

1.18

WCIIOJI30BATh MPHU BHITIOJHEHUN YUEOHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATYpPy (U3HUECKOTO COJACpXKAHUS, CIPABOYHBIC MaTEpHAIIbI,
pecypchl cetu VIHTepHET; BiIajeTh IpreMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUK U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO

1.19

co37aBaTh COOCTBEHHBIC NMHCHbMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0o0006mass uH(POpMAIMI0O W3 HECKOJBKUX HCTOYHUKOB (PU3UUYECKOTO
CONlepKaHMWsl, B TOM YHCIE IMyOJMYHO TPEACTABISITh PE3YJIbTAThI
MPOCKTHON WJIM MCCJIEAOBATEIbCKOM JCSATEILHOCTH, MIPU STOM IPaMOTHO
WCIIOJIb30BaTh M3YyUYCHHBIM TOHATHMHBIA ammapar Kypca (Qusukw,
COMPOBOXK/IATh BBICTYILJICHUE MPE3EHTALIUECH




1.20

IpPU BBIMIOJIHEHUH Y4YE€OHBIX NPOEKTOB W MCCIENOBAaHUN (PU3MYECKUX
MIPOIIECCOB PACIPEACNATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MTOCTABJICHHBIMH 33/1a4aMU, CJIEIUTh 32 BBIIIOJIHEHUEM IUIaHA JIEVUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBAaTh COOCTBEHHBIN BKJIAJ B
JEATEIIbHOCTD TPYIIIIbL, BBICTPauBATh KOMMYHHUKAaTHBHOE
B3aMMOJICUCTBHE, MPOSIBIISS TOTOBHOCTh pa3peiiaTb KOH(PIUKTHI

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUA 110 IpeaAMeTYy «(pu3uka» (8 kiacc)

Kon Kon [IpoBepsieMble 2IIEMEHTBI COAECPKAHUS
paszzen | 3JIEMEHT
a a
6 |TEIUIOBBIE ABJIEHUA

6.1 |OcCHOBHBIE TOJIOKEHHSI  MOJEKYJIAPHO-KUHETUYECKOW  TEOpUHU
CTpoeHHsl BemiectBa. Macca U pa3mepbl Mosekyd. OmbIThL,
MOJITBEP K TAIOIITHE OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUHU

6.2 |Mogenu TBEpJOTO, KUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTRA.
Kpucrannuueckue u amopdHble Tena

6.3 |OObscHEHUE CBOMCTB Ia30B, )KMJIKOCTEN M TBEPJIBIX TEI Ha OCHOBE
MOJIO’KEHUI MOJIEKYJIIPHO-KUHETUYECKON TeOpun

6.4 |CmaumBaHue M KaWUISIPHBIC SIBICHUS

6.5 |TermmoBoe pacupeHne U CKATHE

6.6 |Temneparypa. CBsi3b TeMmmepaTrypbl CO CKOpPOCTBIO TEIMJIOBOIO
JBUYKCHUS YaCTHII

6.7 |BuytpenHss sHeprusi. CriocoObl U3MEHEHUsI BHYTPEHHEW SHEPruu:
TEIUIONEpeIauya U COBEpUICHHE pabOThI

6.8 |Buasl Teruionepenayn: TEMIOMPOBOAHOCT, KOHBEKITUS, U3TyUCHHE

6.9 |KommuecTBO TemioThl. Y AenbHas TEIIOEMKOCTh BEIIECTBA

6.10 |TemmooOMeH U TEIJIOBOE paBHOBECHE. YpaBHEHHUE TEIIOBOIO
Oasianca

6.11 |IInaBrneHue W OTBEPACBAHUE KPHUCTALIMUYECKUX BEIICCTB. YIeJbHAs
TEIUIOTA TJIABICHHUS

6.12 |IlapooOpa3oBanue u koHaeHcanus. Vcmapenne. Kunenue. Y aenpHas
TEIUIOTa MapooOpazoBaHusl. 3aBUCUMOCTb TeMIIEpaTyphl KUIIEHUS OT
aTMOC(EpHOro J1aBJICHUS




6.13

BrnaxHocTts BO31yxa

6.14 |DuHeprus ToruMBa. Y ieabHas TEIJIOTa CrOpaHus
6.15 |Ilpunuunsl padotel TeroBbix aurateneit  KIIJ[ TemioBoro
nBuratessi. TernaoBble JBUTaTENN U 3aIIUTa OKPYKAOIIEH Cpeibl
6.16 |3akoH coxpaHEHUs U MPEBPAILCHUS SHEPTUH B TEIUIOBBIX MpoIleccax
6.17 |IlpakTudeckue pabOTHI:
OneiTel 1O  OOHAPY)KEHUIO  JACHCTBUS CHJI  MOJEKYJIAPHOIO
MPUTSHKCHUS.
OnpITel 1O BBIPAIIMBAHUIO KPUCTAUIOB IIOBAPEHHOM COJNM WIIU
caxapa.
OnbITHl 10 HAOTIOJIEHUIO TEMIOBOTO PACHIUPEHUS Ta30B, KUJIKOCTEH
Y TBEPJIBIX TEJL.
Omnpenenenue gaBiaeHUs BO3yXa B Oa/IOHE IINPHULA.
OnbITHI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTH JABJICHUS BO3/AyXa OT €ro
o0ObeMa M HarpEeBaHUSA WM OXJIAXKICHUS.
[IpoBepka rumnore3sl JUHEHHOW 3aBUCUMOCTHU JJIUHBI CTOJIOUKA
KHUJIKOCTU B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.
HaGintonieHne m3MeHeHusi BHYTPEHHEH SHEpruu Tejla B pe3yibTare
TEIUIONEPeIauu U pPabOThl BHEIIHUX CHJL.
HccnenoBanue siBIEHUS TEIUIOOOMEHA MPU CMEUIMBAHUM XOJIOJHOU
Y TOPSAYEH BOJIBI.
OnpeneneHre KOJIWYECTBA TEIUIOThI, MOJYYEHHOIO BOJOH MpHU
TEMI000MEHEe C HAarpeThIM METAIUTHUECKUM ITUITHHIPOM.
Onpenenenue ynenbHOM TEMIOEMKOCTH BellecTBa. MccienoBaHue
Mpoliecca UCTIAPEHUSI.
OmnpeneneHre OTHOCUTENBHOM BIIaXKHOCTH BO3AyXa.
Omnpenenenve yeabHON TEMIOTH TUIABJIECHUS JIbJla
6.18 |®usuueckue SBICHUSA B MPHUPOJIE: MOBEPXHOCTHOE HATSHKEHHE H
KamWUISIPHBIC SABJICHUS B TPUPOJAE, KPHUCTAIBI B TMPUPOJE,
m3nydenre ConHIla, 3aMep3aHue BOJAOEMOB, MOPCKHE OpH3bL;
o0Opa3oBaHHE POCHI, TYMaHa, UHEs, CHETa
6.19 |TexHuyeckue yCTpPONCTBA: KaNWISPBI, MPUMEPHI HCIOIb30BAHUS

KPUCTAJJIOB, JKUJIKOCTHBIM TEPMOMETp, MJaTYUK TEMIIEPATypBhl,
TEPMOC, CUCTEMA OTOIUIEHUS JOMOB, THTPOMETPBI, IICHUXPOMETD,
napoBasi TypOHHa, BUTaTEIb BHYTPEHHETO CTOPAHUS

DJIEKTPUYECKUE U MATHUTHBIE ABJIEHWA

7.1

DnekTpu3anus Tel. JIBa poaa aneKTpuYecKux 3apsaoB

7.2

B3aumoneiictBue 3apsbkeHHbIX Tell. 3akoH KynoHa (3aBUCMMOCTH
CWJIbl B3aMMOJIEHCTBUSA 3apSKEHHBIX TeJl OT BEJIMYMHBI 3apsiioB U
PACCTOSIHUSL MEXKTY TEJIAMM)




7.3

Onextpuyeckoe 1nose. HanpspkeHHOCTh  3JIEKTPUYECKOrO  MOJIS.
[IpyHUMI Cynepno3uuuy IEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM

YPOBHE)

7.4 |Hocurenu 37€KTPUYECKHUX 3apSAI0B. DIEMEHTAPHBIN 3JIEKTPUYECKHMA
3apsan. Ctpoenne aroma. [IpOBOJHUKH U TUAIEKTPUKU

7.5 |3akoH COXpaHEHUs NEKTPUUECKOTrO 3apsia

7.6 |DNEeKTpUYECKUI TOK. YCIOBUSA CYLIECTBOBAHMS AJIEKTPHUYECKOTO
TOKa. MICTOUHMKHU MOCTOSIHHOTO TOKa

7.7 |[eWicTBUs ~ DJIEKTPUYECKOTO  TOKa  (TEIJIOBOE, XUMHYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B HKHUIKOCTAX U razax

7.8  |Dnexrpudeckas nenb. Cuia Toka. IIEKTPUIECKOE HAMPSIKCHUE

7.9 |CompoTuBieHHE TPOBOAHHUKA. Y IEIBHOE COMMPOTUBIICHHUE BEIIECTBA

7.10 |3akon Oma juist yyacTKa 1enu

7.11 |IlocnengoBaTenpbHOE U apalIeIbHOE COSUHEHNUE MPOBOTHUKOB

7.12 |PabGoTa 1 MOIITHOCTH IIEKTPUUIECKOTO TOKa. 3akoH J[koymsa-Jlenma

7.13 |DnekTpuuecKue LENU W MOTPEOUTENH AIIEKTPUUECKOW 3HEPruu B
obITy. KopoTkoe 3aMmbikaHue

7.14 |IlocTostHHBIE MarHUTHI. B3anMo1elicTBUE TOCTOSTHHBIX MarHUTOB

7.15 |(MaruutHoe mnose. MarHuTHoe Iojie 3eMJIM U €ro 3HaueHue I
KU3HU Ha 3emJie

7.16 |OmbiT DOpcrena. MarHuTHOe TOJIE€  DJIEKTPUYECKOTO  TOKA.
[IpumeHeHne HMEKTPOMAarHUTOB B TEXHUKE

7.17 |JleficTB€ = MAarHMUTHOIrO TMOJs HA TPOBOJHUK C  TOKOM.
DneKTpoABUTaTENb MOCTOSIHHOTO TOKa. Hcnons3zoBanue
AJIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCTIOPTE

7.18 |OmnbiTel @apajnes. SBaeHUE 3MEKTPOMArHUTHON MHAYKIUU. [IpaBuio
Jlenna

7.19 |Dnexrporeneparop. CocoObl MOJYYCHUS IECKTPUUECKON DHEPTHH.
DNEKTPOCTAHITMHN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU

7.20 |IIpakTraeckue pabOTHI:

OnpITel 1O HAOMIOJCHUIO DJEKTPU3ALMU TeJI WHIAYKIHEH W Mpu
CONPUKOCHOBEHUH.

HccnenoBanue AEWCTBUS DJIEKTPUUECKOTO TOJS HA IMPOBOJHUKUA U
TADJICKTPUKH.




COopka u mpoBepka padOThl ANEKTPUUYECKOM LENU MOCTOSIHHOIO
TOKA.

W3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryImpoBaHUe HAIIPSIKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YEPE3 PE3UCTOD,
OT COIIPOTHUBIICHMS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OneITl,  IEMOHCTPUPYIOLUIME  3aBUCUMOCTb  JJIEKTPUUYECKOTO
CONPOTHUBJICHUS ITPOBOJHUKA OT €T0 JJIMHBI, IIJIOMIAINA ITONIEPEYHOTO
Ce4YeHUs U MaTepuaia.

IIpoBepka npaBuia CII0KEHUs HANPSLKEHUM TP MOCIIEI0BATEIEHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna s CHJIbI TOKA MPU MMAPAIIIETBHOM COEIMHEHUN
PE3UCTOPOB.

Omnpenenenne pabOTBl ANEKTPUYECKOTO TOKA, UAYIIETO uepe3
pe3ucTop.

OnpeneneHre MOIIHOCTU 3JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha
pe3ucTope.

HccenenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEpPE3 JIAMIIOUKY,
OT HAIIpSDKEHUS Ha HEH.

Onpenenenue KIIJ[ nHarpeBares.

HccnenoBane  MarHMTHOIO  B3aUMOJCMCTBHUS — IIOCTOSIHHBIX
MarHuTOB.

N3yyeHne MarHUTHOrO TMOJSI TOCTOSHHBIX MAarHUTOB IMPU  HX
00BEMHEHUY U Pa3/ICIICHUN.

HccnenoBanne NOEUCTBUA DJIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
CTPEJIKY.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH CHUJIbl B3aWMOJECHCTBUS
KaTylIKd ¢ TOKOM W MAarHuTa OT CWJIbl TOKAa W HAlpaBJICHUs TOKa B
KaTyIIKe.

N3ydenune nerMcTBUss MarHUTHOTO I0JIs1 HA IIPOBOJHUK C TOKOM.
KoHcTpynpoBanue 1 uzydeHue paboThl A1EKTPOIBUTaATENS.
N3mepenne KII/] anexTpoaBuraTeIbHON yCTaHOBKHU.

ONBITHI 10 MCCIENOBAHUIO SIBJICHUS JIEKTPOMATHUTHOW WMHIYKIIVH:
UCCIIEIOBAHNE U3MEHEHUU 3HAYEHHUS U HaIlpaBJICHUS
UHAYKIIMOHHOTO TOKa

7.21 |®usnueckue SBICHUS B NPUPOAE: DJICKTPUUYECKUE SBICHUS B
atMoc(epe, FIEKTPUUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE MOJIE
3emiu, apeid MOMOCOB, POJIb MArHUTHOTO TOJS AJIS KU3HU Ha
3emiie, NOJIAPHOE CUSIHUE

7.22 | TexHuyeckue yCTPOMCTBA: 3JEKTPOCKOI, aMIIEPMETP, BOJIBTMETD,

peocTar, CUETYUK JIIEKTPUUYECKOW 3HEPIUH, JIEKTPOOCBETUTEIbHBIE
npuodopkI, HarpeBaTelIbHbIE  AJIEKTPONPUOOPHI (mpuMepsl),
ANEKTPUYECKUE MIPENOXPAHUTEIH, 3JIEKTPOMArHUT,
ANEKTPOJBUraTENb MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSTHHOIO TOKA




IIpoBepsieMble TPeOOBAHUS K Pe3y/JIbTATAM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM NPOrpaMMBbI 0 npeaMery «usuka» (9 kiacc)

Kon
poBepsieM
oro
pesyJibTara

[IpoBepsiembie MpeAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IIIETO 00pa30oBaHus

1.1

HCIIOJIB30BATh N3YUCHHBIC ITOHATHUA

1.2

pa3iindyaThb ABJICHUA I10 OIMMCAHHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, ICMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/I‘ICCKOC SBJICHHC

1.3

pacmo3HaBaTh TMPOSIBJICHUE WM3YYCHHBIX (PU3WUECKHX SBICHUUA B
OKPYXaIOIlleM MUpPE, B TOM 4HUCJe PU3NUECKUE SIBICHUS B PUPOJE, MIPU
ATOM TIEPEBOJUTH MPAKTUYECKYIO 3ajJauyy B Yy4eOHYIO0, BBIICISITh
CYILIECTBEHHbBIC CBOMCTBA (IPU3HAKHN) (PU3NUYECKUX SIBJICHUMN

1.4

ONKCHIBATh U3YUYEHHBIE CBOICTBA TeNl U (DU3UUECKHUE SIBICHUS, UCIIONb3Ys
¢uznyeckue BEJIWYMHBI, TPU ONUCAHUM MPABWIBHO TPaKTOBATh
(U3UYECKUI CMBICT MCIOJb3YEMbIX BEJIWYUH, 0O003HAYEHUS M €IMHUILIBI
(¢u3nyecKuX BEIMYMH, HAXOAUTh (HOPMYJIbI, CBSA3BIBAIOIIME JAHHYIO
(U3MYECKYI0 BEIMYHMHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tei, (PU3WYECKUE SBJICHUS M MPOIECCHI,
WCMOJIb3YySl HM3YYEHHBIC 3aKOHBI, IPU OATOM JaBaThb CIIOBECHYIO
GbopMyJIMPOBKY 3aKOHA U 3aMKMCHIBATh €r0 MATEMATUUECKOE BhIPAKEHUE

1.6

OOBSACHATH (PU3MYECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYallui IIPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTeEPa: BBIABIIAThH
NPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEeHWMEe U3 2 - 3
JIOTHYECKHX I1aroB ¢ MOMOUIbIO 2 - 3 U3y4YEHHBIX CBOICTBA (PU3NUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WIIK 3aKOHOMEPHOCTH

1.7

pemiath pacdeTHble 3adaud (omuparonpecss Ha cucreMy u3 2 - 3
YpaBHEHHUI), UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOLINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaIM3a YCIIOBUS 33Ja4M 3alMChIBaTh KPAaTKOE
YCIIOBHUE, BBISIBIISITH HEIOCTAIOIINE UM U30BITOUHBIE JaHHbIE, BHIOUPATH
3aKOHBI U (DOPMYJIIBI, HEOOXOAUMBIE JIJIsl pELICHUs, POBOJAUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HAa4YeHHsI (U3NYECKOU
BEJIMYUHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh TPH TMOMOIIH
(bU3NYECKUX METOJO0B, UCIOJIb3Ys OINKMCAaHWE HCCIICJAOBAHUS, BBIICIATH
MPOBEPSIEMOE MPEIOIOKEHUE, OLICHUBATh MPABUIBHOCTh MOPSIKA
MPOBEJICHUSI  UCCIICIOBaHMS, JieJlaThb  BBIBOJIbI, HMHTEPIPETHPOBATH
pe3yJbTaThl HAOIOICHUIN U OTIBITOB




1.9

IPOBOJUTH ONBITHl 1O HAOMIOACHUIO (PU3MYECKUX SBJICHUNA WIIU
(GU3UYECKUX CBOWCTB TEJI: CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3
n30bITOYHOTO HabOpa 00OpYIOBaHHWA, OMNHCHIBATH XOJ| OIbITA U €ro
pe3ynbTaThl, GOPMYITUPOBATH BHIBOIbI

1.10

MPOBOJUTH MPH HEOOXOAUMOCTH CEPHUIO MPSIMBIX U3MEPCHHMA, OTPEeIIss
CpelHee 3HAYCHHE U3MEpSEeMOM BeIMYMHBI ((POKYCHOE pacCTOSHHUE
cobuparomiell JMH3bI), OOOCHOBBIBaTH BBIOOpP cHoco0a H3MEpPEHUs
(M3MepUTENHHOTO TIPHUOOpa)

1.11

IPOBOAUTH HCCIIEJOBAHME 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
UCTIOJIb30BAaHUEM TIPSMBIX HW3MEPEHUl: IUIAHUPOBATh HCCIEIOBaHHUE,
CaMOCTOSITENIFHO ~ COOMpPAaTh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTATHI
NOJYYCHHOM 3aBUCUMOCTH (PU3MUECKUX BEIWYMH B BHUAE TaONIMIl |
rpauKoB, JAeaTh BbIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS

1.12

MIPOBOJAUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIWYWH: TUIAHUPOBATH
U3MEPEHUs, COOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJHSTH
M3MEpPEHUS, CIeAys MPEIJIOKEHHOW HHCTPYKIUM, BBIUUCIIATH 3HAYEHUE
BEJIMUYMHBl M aHAJIM3UPOBATh TOJIyYEHHBIE pE3yJbTaTbl C YYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIN

1.13

cOoONIO/IaTh  NpaBWJIa TEXHUKU  OE30MacHOCTH Mpu  paboTe ¢
71a060paTOPHBIM 000PY0BAHUEM

1.14

pa3iindaTb OCHOBHBIC IIPHU3HAKUW H3YYCHHBIX (1)I/I3I/ILI€CKI/IX MOIIGJIGﬁZ
MaTcpuaJibHas1 TOYKa, a0COIIOTHO TBEPAOC TCIIO, TOYCUHBIM MCTOYHHK
CBCTA, Jy4, TOHKasA JIMH34, IINIAHCTApHAA MOJICIIb aTOMd, HYKJIIOHHAA
MOACJIb aTOMHOIO Apa

1.15

XapaKTEepU30BaTh MPUHLMUIIBI ACHUCTBUS H3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINMCAHUA, UCIOJb3Ysl 3HAaHUS O
CBOMCTBaX (U3MYECKUX SBICHUM M HeoOXxonumble (U3HUECKUE
3aKOHOMEPHOCTH

1.16

UCTIOJIb30BATh CXEMbI U CXEMaTUYHbIE PUCYHKHA M3yUYE€HHBIX TEXHHUECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMUYECKHUX IPOILIECCOB
IpU PEIICHUH Y4eOHO-TIPAKTHYECKUX 3a]ad, ONTHUYECKHE CXEeMBbl IJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLel JIUH3E

1.17

OPUBOAUTH  TPUMEpPHl  (HaXoAWTh UWHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (U3MUYECKUX 3HAHWA B TIOBCCIHCBHOM
KU3HH JUTIsl 0OecTieueHrs] 0€301IacCHOCTH MPU OOpalieHnu ¢ TpudopamMu u
TEXHUYCCKUMH YCTPOMCTBAMH, COXPAHEHUS 370POBbS M COOJIOICHHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpesie

1.18

OCYILIECTBJISITh MOUCK HMH(pOpMaIuu (PU3NUECKOTO COJEpKaHUS B CETH
HuTepHeT, camocTosATeIbHO (GOPMYITHPYS MOMCKOBBIN 3alpoC, HAXOIUTh
MyTH OTPEICTICHUS TOCTOBEPHOCTH MOTYyYeHHOW MH(GOPMAITUN Ha OCHOBE




HNMCIOINXCA 3HAHUU U JOITIOJIHUTCJIIBHBIX KICTOYHHUKOB

1.19

MCIIOJIB30BaTh MPU BBIMOJHEHUHM YYEOHBIX 3aIaHUN HAYyYHO-TIOMYJISIPHYIO
JUTEPATYpy (UBHUECKOTO COJAEpX aHUsS, CIPABOYHBIE MaTepHabI,
pecypcebl cetr HTEpHET; BIIaIeTh PUEMAMU KOHCIIEKTUPOBAHHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMAITUK U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co37aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha OCHOBE
uH(OpPMAITUU W3 HECKOJBKUX HMCTOYHUKOB (DHM3MUECKOTO COACpPKAHUSA,
nyOJIUYHO IPEJICTABIISATh pe3ynbTaThl POEKTHOU WIH
UCCIIEIOBATENbCKON ESTEIbHOCTH, P 3TOM TPAMOTHO HCIIOJIb30BaTh
U3YUYCHHBIM TOHATUWHBIA amnmapar H3y4aemoro pasjaena (QU3uMKu Hu
COMPOBOXK/JIaTh BBICTYIUICHUE MPE3CHTAIMEN C y4eTOM OCOOCHHOCTEH
ayJIUTOPUU CBEPCTHUKOB

1.21

IPU BBIOJHEHUH Y4YE€OHBIX NPOEKTOB W HCCIEAOBAaHUN (PU3NYECKHUX
IPOLIECCOB pacCIpeeisITh OOS3aHHOCTH B TpPyNHIE€ B COOTBETCTBUU C
ITOCTABJICHHBIMM 3a/1a4aMH, CJIEIUTh 3a BBIIIOJIHEHUEM IUUIaHA IEVCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKJIaJ B
NEATEIBHOCTD IPYIIIIBL, BBICTPanBaTh KOMMYHHUKATUBHOE
B3aMMOJIEUCTBUE, MPOSIBIISASA TOTOBHOCTh pa3peliaTh KOH(IUKTHI

IIpoBepsiemblie d1eMeHTHI coaep:kanus (9 Kiacc) mo npeamery «pusuka»

Kon Kon [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
paszfena | 3JIEeMEHT
a
8 |MEXAHUWYECKUE SBJIEHUA

8.1 |Mexanunueckoe aBmxeHne. MatepuanbHas Touka. CucreMa oTcuera

8.2 OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKECHUS

8.3 |PaBHOMepHOE NMPSAMOJIMHEHMHOE JBUKEHUE

8.4 |HepaBHomepHoe  mpsiMonuHelHoe  aBwxkeHue. CpenHsss U
MTHOBEHHAsI CKOPOCTh TeJia TIPH HEPAaBHOMEPHOM JIBFKCHHUH

8.5 |VYckopenue. PaBHOyCKOpEeHHOE MPSIMOIMHEITHOE TBUKEHUE

8.6 CBoOoanoe najgenue. OnpiTel [ anuies

8.7 |PaBHOMepHOE [BW)KEHUE MO OKpykHOcTU. Ilepuonm u wyacrtota
oOparieHus. JIuneinas u yIJI0Bas CKOpPOCTH.
LleHTpoCcTpEeMUTETBLHOE YCKOPEHUE

8.8 |Ilepsniii 3akoH HeroTOHA




8.9

Bropoi 3axkon Herotona

8.10 |Tperuit 3akon HproToHa

8.11 |IlpuHUHUI CYTIEPIIO3UITUU CHIT

8.12 |Cuna ynpyroctu. 3akoH ['yka

8.13 |Cuna TpeHus: cWiIa TPEHUS CKOJIbKEHHUS, CHUJIa TPEHUS TOKOA,
JIpYTUe BUAbI TPEHUS

8.14 |Cuna TSKECTM W 3aKOH BCEMHPHOTO TSITOTEHUS. Y CKOpPEHHUE
CBOOOJTHOTO TAJCHUS

8.15 |/IBwxkenne rmaHer Bokpyr Connna. IlepBas kocmuyeckas
ckopocThk. HeBecomocTs U meperpysku

8.16 |PaBHOBecue MaTepuabHON TOUYKH. AOCOIIOTHO TBEPIOE TEIO

8.17 |PaBHOBecue TBepAOro Tela C 3aKPEIUICHHOM OCBhIO BpAIECHUS.
Mowment cuitbl. LlenTp TskecTu

8.18 |Ummnynwc Tena. U3menenue ummnyibca. UMImynbC CUITbI

8.19 |3akoH coXpaHEHUS UMITYJIbCa

8.20 |PeakTuBHOE ABMKEHUE

8.21 |Mexanuyeckas paboTa U MOIIHOCTh

8.22 |Pabota cun TspKeCTH, ypyrocTu, TpeHus. CBs3b DJHEPTUU U pabOThI

8.23 |IloTeHumanpHasi SHEPrusl TeJa, IOJHATOrO HAJ ITOBEPXHOCTHIO
3emiu

8.24 |IloTeHnuanbHas SHEPTUS CXKATON MPY>KHUHBI

8.25 |Kunernueckas sHeprus. Teopema 0 KHWHETHUECKON YSHEPTUN

8.26 |3akoH coxpaHEHUs MEXaHUYECKON IHEPTUU

8.27 |IIpakTtuueckue pabOThI:

OnpeneneHue CpeaHEd CKOPOCTH CKOJIBKEHUST Opycka WM
JIBIDKCHUS IIIapUKA 110 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHrue yCKOPEHHs Tejla MPU PaBHOYCKOPEHHOM JABWXKEHUU
10 HAKJIOHHOM TNIOCKOCTH.

Hccnenoanue 3aBUCUMOCTH ITyTH OT BPEMEHU

MIPU PaBHOYCKOPEHHOM JIBIDKCHUH 0€3 HauyaIbHOM CKOPOCTH.
[IpoBepka TUIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBMKECHUH 0€3
HaYaJIbHON CKOPOCTH MyTH OTHOCATCS KaK Psii HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHHU OJIMHAKOBHI.




HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHHS CKOJBKEHHUS OT CHUJIbI
HOPMAaJIbHOTO JIaBJICHHUS.

Omnpenenenne kKorppuIUeHTa TPEHUS CKOJIbKEHMUSL.

OnpeneneHne KECTKOCTH IPYKUHBI.

Onpenenenre padOThI CUJIbI TPEHUS NPU PABHOMEPHOM JIBH>KEHHH
TeNa M0 TOPU30HTATBHON MOBEPXHOCTH.

Omnpenenenre pabOTHl CUIIBI YNPYTOCTH NPU MOABEME TIpy3a C
HCIIOJIb30BaHUEM HEMOIBUKHOTO U TTOJIBUYKHOTO OJIOKOB

8.28 |®usnueckue SBICHUS B MPUPOJE: MPWINBBI U OTIUBBI, JBUKEHUE
wiaHeT COJHEYHOM CHUCTEMBI, PEAKTHUBHOE JIBUKEHHUE IKUBBIX
OpPTraHU3MOB

8.29 |TexHuueckue ycCTpoilCTBa: CHUAOMETP, MAATYUKU IOJOKEHHUS,

PaCCTOAHUA U YCKOPCHUA, PAKCTBI

MEXAHUYECKUE KOJIEFAHMA 1 BOJIHbBI

9.1

KonebarenasHOC JABHKXCHHC. OCHOBHBIC XApaKTCPHUCTHUKHU
KOJICOAHMI: IICpHUoOd, 4aCTOTa, aMIINIMTyda

9.2

MaremaTuyeckuii W IPYKUHHBIM  MaATHUKA. [IpeBpamenue
SHEPIUU MpH K0J1eOaTEeTbHOM JIBHXKCHUU

9.3

3aTyxa101uHe KOJICOaHHSI. BI)IHy}KIIeHHBIG koyicOanus. Pe3onanc

9.4

MexaHnueckue  BOJIHEL CBoiicTBa  MEXaHHMYECKUX  BOJIH.
[IponoJibHBIE ¥ TOTIEPEYHBIE BOJIHBI. JIJIMHA BOJIHBI U CKOPOCThH €€
pacnpocTpaHeHusi. MeXaHM4eCKue BOJHBI B TBEPAOM  TeEIIE,
CECMUYECKHUE BOJIHEI

9.5

3ByK. [ pOMKOCTB U BbICOTA 3ByKa. OTpakeHHe 3ByKa

9.6

NHppa3Byk u yapTpa3Byk

9.7

[IpakTuueckue paboOTHI:

Onpenenenrue 4acTOThl M TIEpUOJa KOJIeOaHUN MaTeMaTUYECKOTro
MasiITHUKA.

Onpenenenrue YacTOTHl W TMepuofa KoJieOaHUN MPYKUHHOTO
MasTHUKA

WccnenoBanue 3aBUCUMOCTH Tepro1a KOieOaHU MOJIBEIIEHHOTO K
HUTHU TPpy3a OT JJINHBI HUTH.

HccnegoBanue 3aBUCMMOCTH TMepuofa KOJIEOAHUN MpPYyKUHHOTO
MasATHUKA OT Macchl Ipy3a.

[IpoBepka  HE3aBUCHUMOCTHM  Tlepuoja  KojiebaHuM  rpy3a,
MOJBEILIEHHOTO K HHUTH, OT MacChl I'py3a M >KECTKOCTHU TMPYKUHBI.
N3mepenue yckopeHHsi CBOOOTHOTO MaeHUs

9.8

DuU3NYECKUE SABJICHUS B IPUPOJIE: BOCIPUATUE 3BYKOB JKUBOTHBIMH,
3EeMJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, [IYHAMHU, 3XO




9.9 |TexHuyeckue yCcTpoOMCTBa: 3XOJIOT, UCIIOJIB30BAHUE YJIbTPA3ByKa B

OBITY U TEXHUKE
10 |DJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 |DnexkTpoMarHUTHOE IMoJje. DIEKTPOMArHUTHbIE BOJIHBI. (CBOMWCTBa
AIEKTPOMATHUTHBIX BOJIH

10.2 |IlIxana 371€KTPOMArHUTHBIX BOJIH

10.3 |DnexkrpomaruuTHas npupoaa cBera. CkopocTh cBeTa. BoyiHOBbIE
CBOICTBA CBETA

10.4 |IIpakTuyeckue paboOTHI:
W3ydyeHne CBOWCTB AJEKTPOMArHUTHBIX BOJH C  TOMOIIBIO
MOOUIBLHOTO TenedoHa

10.5 |®usnueckue SABIECHUS B MPUPOAE: OHOJOTHMYECKOE JIECTBHE
BHUJIUMOTO, YJIbTPA(UOIETOBOIO U PEHTIT€HOBCKOT0 U3TyYEHUN

10.6 |TexHuueckue YCTPONCTBA: HCIOIB30BAHUE DIIEKTPOMATHUTHBIX
BOJIH JIJISl COTOBOM CBSA3U

11 |CBETOBBIE SABJIEHUA

11.1 |JIyuyeBas moznens cBeTa. ICTOUHUKH CcBETa

11.2 |IIpssMosiMHEWHOE PacCIPOCTPAHEHHUE CBETA

11.3 |Otpaxenwue cBeta. [Lmockoe 3epkaio. 3akOH OTpaKEHUS CBETA

11.4 |IlpenomieHue cBeTa. 3akOH TIpedomiieHUs cBera. llomHoe
BHYTPEHHEE OTPAKCHHE CBETA

11.5 |JIunza. Xop jty4yeit B TUH3E

11.6 |OnTuueckas cuctema (poroamnmapara, MUKPOCKOIIA U TEIECKOTa

11.7 |I'ma3 xak onTU4eckas cucreMa. bim3opyKkocTh U 1adTbHO30PKOCTh

11.8 |Pa3znoxenue Oenoro cseta B cnekTp. OnbiTel HetoToHA. CriockeHue
CHEKTpaJbHBIX IBETOB. Jlucniepcus cBeTa

11.9 |IIpaktuyeckue pabOTHI:
HccnenoBanue 3aBUCUMOCTU yTila OTPAKEHHUS CBETOBOTO Jiyda OT
yriia majeHusl.
N3yuenue xapakTEepUCTHK H300pakKeHUs] MpeAMeTa B IJIOCKOM
3epKaiie.
HccnegoBanue 3aBUCUMOCTH YTIJIa MPEJIOMIIEHUS CBETOBOIO JIyda OT
yTJla NaJi€Hus Ha TPaHUIle "BO3YX - CTEKJO".
[Tomy4yenue n300paXkeHni ¢ TOMOIIBI0 COOUPAFOIICH JINH3HI.




Onpenenenre (QOKYCHOIO pacCTOSSHUS M ONTUYECKOW  CHJIBI
coOuparoiei JTUH3BI.
OnbITHI IO Pa3NIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnbITel IO BOCHPHUATHIO I[BETa MPEAMETOB MpPH HUX HAOIIOICHUU
4yepe3 [IBETOBbIE (PUIIBTPHI

11.10 |®uszuueckue aBieHus B npupoje: 3atmenust Connua u JIyHsl, niBeta
TeJI, ONTUYeCKue sBJeHUus B arMmocdepe (1BeT Heba, pedpakius,
paayra, MUpax)

11.11 |TexHuueckue yCTpPOMCTBA: OYKH, TIIepUCKoI, (oToarrmapar,
ONTHUYECKUE CBETOBOIbI

12 |KBAHTOBBIE SBJIEHU A

12.1 |Omnwitel Pezepdopna u mnanerapHas Mojienb aroma. Mojiens aroma
bopa

12.2 |Hcnyckanue u morjonieHue cBera atroMoM. KBautel. JIuHeituatbie
CHEKTPBI

12.3 |PagmoaktuBHOCTH. Anbda-, 6eTa- U TaMma-u3IydeHus

12.4 |Crpoenue aromHoro sjapa. HykjgoHHass MOJenb aTOMHOTO siapa.
N3oTombl

12.5 |PaguoaktuBHBIE TpeBpaimleHud. llepuon mnosypacmnana aTOMHBIX
anep

12.6 |SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAacCOBOTO
qrce

12.7 |DHeprus cBsA3U aTOMHBIX siiep. CBsI3b MacChl M DHEPTUU

12.8 |Peakmuu cunrte3a u nenenud siaep. Mcrounuku sHeprun ConHua u
3BE3/[]

12.9 |Snepnas sHepretuka. JleficTBUE paguOAKTUBHBIX M3ITYy4CHUN Ha
KUBBIC OPTaHU3MBbI

12.10 |IIpakTuyeckue pabOTHI:
Ha6nroneHue CrutonHpiX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.
HccnenoBanue TPEKOB: M3MEPEHHUE DHEPTUM  YaCTHIBI  T10
TOPMO3HOMY TTyTH (110 poTorpadusim).
N3mepenne paanoakTHBHOTO (hoHA

12.11 |®uszuueckue SBICHUS B MPUPOJIC: €CTECTBEHHBIN pPaIMOAKTUBHBIM
GoH, KOCMUYECKHE Jy4d, PAJAMOAKTUBHOC H3TyUYCHHUE MPUPOTHBIX
MUHEpAJOB, JCHCTBUE PATUOAKTUBHBIX W3IyYCHHH HA OPTaHU3M
YeJoBeKa




12.12 |TexHuueckue yCTpPOWCTBA:  CIEKTPOCKOI,  HHAMBHUAYaJIbHBIN

A03UMETP, KaMEpa Bunscona

IIposepsiembie Ha OI'D no ¢pusnke TpedGOBaHUA

K pe3yjabTaTaM 0CBOCHHUSA OCHOBHOM Oﬁpa30BaTeJ'leOl7[ NnporpamMmbIl

OCHOBHOT'0 00111er0o 00pa3oBaHMs

Kon
poBepsieM
oro
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K IPEAMETHBIM PE3yIbTaTaM 0a30BOTO
YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMbl OCHOBHOTO
obmiero odpazoanus Ha ocHoBe ®I'OC

1

[Tonnmanue poau PU3MKK B HAYYHOU KapTUHE MHPA;

c(OpMUPOBAHHOCTh 0A30BBIX MPEJCTABICHUN O 3aKOHOMEPHOM CBSI3U U
MO3HABAEMOCTHU SIBJICHUN TPHUPOABI, O POJIU SKCHEPUMEHTA B (PU3HKE, O
cucremMooOpa3zyromed ponu (U3UKH B Pa3BUTHH ECTECTBEHHBIX HayK,
TEXHUKUA U TEXHOJIOTUH, 00 3BOJIIOLMH (PU3NYECKUX 3HAHUWA U UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHOUW KapTUHE MHPA, O BKJIAJE POCCUMCKUX U
3apyO€KHBIX YYEHBIX-(DU3UKOB B pPa3BUTHE HayKh, OOBACHEHHE
IIPOLIECCOB OKPY’KAIOIIEr0 MUPA, PA3BUTHE TEXHUKH M TEXHOJIOTHUIA

3HaHus 0 BUJIaX MaTepuu (BEIIECTBO U IOJIE), O JIBIXKEHHH KakK Crioco0e
CYILECTBOBAHMSI MAaTEPUH, 00 aTOMHO-MOJEKYJSIPHOH TEOPHH CTPOEHUS
BEIECTBA, 0 (M3UUECKOU CYIIHOCTH SIBICHHUN MPUPOJBI (MEXaHHUUECKHX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX U KBAHTOBBIX );

YMEHHE pa3auyaTh SIBJICHUS M0 ONMHCAHUIO UX XaPaKTEPHBIX CBOICTB U Ha
OCHOBE OIIBITOB, IECMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBJICHHE;
YMEHHE pPAaCMo3HABAaTh MPOSIBJICHUE U3YUYCHHBIX (PU3NUECKUX SIBIICHUM B
OKPY’KarOIIEM MUPE, BBIJIEIISASI X CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH )

Brnangenne ocHOBaMM MOHSATUMHOTO amnmnapara U CUMBOJIMYECKOTO SI3bIKA
(bU3UKY ¥ UCTIOJIB30BAHUE UX JJIS peIlIeHUsT yUeOHbIX 3a/1a4;

YMEHHUE XapaKTepu30BaTh CBOMCTBA Ted, (U3UYECKUE SIBICHUS U
MPOIIECCHI, UCTIOJIb3YS (DYHIAMEHTAIbHBIC U SMITUPUYECKUE 3aKOHbI

YMeHue onuchiBaTh M3YYEHHBIC CBOMCTBA Tell M (DU3UUYCCKHUC SBIICHUS,
UCIIOB3YS (PU3UYCCKUE BEITUIMHBI

Bnagenne ocHOBaMM METOJOB HAy4yHOTO T[O3HAHMUS C  Y4YETOM
cOOJII0IeHU TTPaBUII O€30MACHOTO Tpy/Ia:

HaOMoIeHNe (PU3NYECKUX SBJICHUI: YMEHHUE CaMOCTOSITENIbHO COOMpaTh
AKCTIIEPUMEHTAJIbHYIO YCTAaHOBKY W3 JIaHHOTO Habopa 00OpYIOBaHUS IO
UHCTPYKIMHU, ONHUCHIBaTh XOJ ONbITa M 3alKCHIBATh €ro pPe3yJbTaThl,
(dbopMynupoOBaTh BHIBOBI;

IPOBEJCHUE MPSMBIX M KOCBEHHBIX U3MEPEHHM (PU3MUECKHX BEIMYUH:
YMEHHE  IJIaHUPOBAaTh  HM3MEPEHHs, CaMOCTOSTENBHO  COOMpPAThH
HKCMEPUMEHTAIbHYIO YCTAHOBKY IO MHCTPYKIMH, BBIYUCIATH 3HAYEHUE




BEJIMYMHBI M AaHAJIM3MPOBATH IMOJyYEHHBIE pE3yJIbTaThl C Y4YETOM
3aJJaHHOM MOTPEUTHOCTH PE3yIbTaTOB U3MEPEHUIL;

NPOBEJCHUE  HECIOXKHBIX  JKCHEPUMEHTANbHBIX  HCCIEIOBaHUIl;
CaMOCTOSITENIbHO COOMPATh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY U IPOBOJHUTH
UCCIIEIOBAHKE 110 MHCTPYKIIMHU, MIPEJICTABIIATH MOTYyYSHHbIE 3aBUCUMOCTH
¢uznyeckux BENUYMH B BHUAE TaOMUI W TpaduKOB, YUHUTHIBATH
MOTPEIIHOCTH, JAENaTh BHIBOBI MO PE3yJIbTaTaM HCCIEAOBAHUS

[Tonnmanue xapakTepHBIX CBOMCTB (PM3MUECKUX MOJIENel (MaTepraabHas
TOUYKa, aDCOIIOTHO TBEPJOE TEJIO, MOJAEIU CTPOCHHUS I'a30B, )KUJIKOCTEH U
TBEPABIX TEJl, INIAHETAPHAS MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO
Apa) ¥ YMEHHUE MPUMEHSATh UX U1 00bsACHEHUS! (PU3NYECKUX MPOLIECCOB

YMeHue 00bACHATh (PU3NYECKUE MTPOLIECCHl U CBOMCTBA TEJ, B TOM UYHUCIIE
U B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBISABIATH NPUYMHHO-CICACTBEHHBIE CBSI3M W CTPOUTH
OOBSCHEHHE C OMOpPOM Ha M3y4YEHHbIE CBOWCTBA (PM3MYECKUX SIBJICHUH,
(bu3MYecKue 3aKOHbI, 3aKOHOMEPHOCTU U MOJIEIN

YMenue pemath pacdyeTHble 3afaur (Ha Oa3ze 2 - 3 ypaBHEHHUN),
UCIIOJIb3YsI 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3UYECKHUE BEIIUYUHBI, B
YAaCTHOCTH, 3alMChIBaTh  KPaTKOE  YCJIOBHE  3aJadyd, BBISIBISATH
HEJIOCTAIONINE JaHHBIC, BHIOUPATH 3aKOHBI U (HOPMYJIbI, HEOOXOAUMbBIE
JUIL €€ pelIeHUs, HCIOJb30BaTh CIPABOYHBIC JAHHBIC, MPOBOJAUTH
pacueTbl M OIEHUBAaTh PEATUCTHYHOCTh IMOJYYEHHOrO 3HA4YEHUs
(bu3nYecKol BEIMYMHBI, YMEHHUE ONPENENATh pa3sMEepPHOCTh (HU3NUYECKOM
BEJINYMHBI, TOJTYYEHHOM MPU PEIICHUU 3a1a4u

YMeHne xapakTepu30BaTh IPUHILIUIIBI JEUCTBUS TEXHUYECKUX YCTPOMCTB,
B TOM 4HCJI€ OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX TEXHOJOTHUECKUX
MPOIIECCOB MO HX OINHCAaHUI0, MCHOJNb3Yys 3HAaHHS O CBOWCTBAx
bu3MUeCcKuX SIBICHUN U HEOOXOUMBbIE (PU3UYECKHIE 3aKOHOMEPHOCTH

10

YMeHue ucnosib30Bath 3HaHUS O (PU3HUECKUX SIBJICHUSX B MOBCEIHEBHOU
XKU3HU 11 oOecriedyeHuss 0e30MacHOCTH MpHu oOpalieHUuH ¢ ObITOBBIMH
npuOopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 30POBBbS U
COOJIIOIEHNS. HOPM SKOJIOTMYECKOIO MOBEACHUS B OKPYKAIOLIEH Cpene;
NOHMMaHHE HEOOXOJUMOCTH MPUMEHEHUS JIOCTHKEHUH (QU3UKH U
TEXHOJIOTHN JUIsl pallMOHAIBHOTO MPUPOIONOJIb30BaHUS

11

OneiT moOuCKa, MpeoOpa3oBaHMsl M MPEACTaBICHUS HWHGOOpPMAIUU
Gu3NYecKoro CcoJep)kaHusi C  HMCHOJb30BaHHMEM HH(OPMALMOHHO-
KOMMYHHKAaTUBHBIX TEXHOJIOTUH;

YMEHHUE OLIEHUBATh JOCTOBEPHOCTh MOJIYYEeHHOU MH(OPMAIIMU Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTENIbHBIX UCTOYHUKOB;

YMEHHUE HCIOIb30BaTh MPHU BBITOJIHEHUH YYEOHBIX 3aJaHUi Hay4yHO-
HOMYJISIPHYIO  JIUTEpaTypy (U3HUECKOrO COJEp)KaHus, CHpPaBOYHbBIC
MaTepuaibl, pecypcol cetu MHTepHerT;




BIaZieHue 0a30BbIMU HaBbIKaMU IpeoOpa3zoBaHus HHGOPMALIMK U3 OJHOU
3HAKOBOW CHCTEMBI B JIpyTyl0; YMEHHUE CO37aBaThb COOCTBEHHBIE
NUCbMEHHBIE U YCTHBIE COOOIICHHs Ha OCHOBe HWHMOpManuu U3
HECKOJIbKUX UCTOYHUKOB

IlepedeHb 3J1eMEHTOB co/iep:KaHus, npoBepsaeMbix HA OI'D o pusuke

Kon [IpoBepsieMblii JIEMEHT COJIEPKAHNUS
1 MEXAHMWYECKUE SABJIEHUA
1.1 |MexaHnuyeckoe JBWKEHHE. MarepuanpHas Touyka. Cucrema oOTCYeTa.
OTHOCHUTEIBHOCTD JBUKEHUS
1.2 |PaBHOMepHOE M HepaBHOMEpHOe ABMkeHHEe. CpelnHsas cKopocTb. DopMmyia
JUTSI BBIYMCIIEHUS! CPEIHEW CKOPOCTH:
S
v==
t
1.3 |PaBHOMepHOE MPSMOJUHEUHOE ABWKEHHE. 3aBUCUMOCTH KOOPJMHATHI Teja
OT BPEMEHH B CITy4yae PaBHOMEPHOTO MPSMOIUHEHHOTO IBHXKECHHUS:
X(t) = Xo + Wyt.
I'paduxu 3aBHCUMOCTH OT BpPEMEHHU I NPOEKIMH CKOPOCTH, MPOECKIUU
NEPEMEIICHMS], IIyTH, KOOPAMHATHI IPU PABHOMEPHOM HPSIMOJIUHEHHOM
JBUKEHUU
1.4 |3aBUCHMOCTbh KOOpPAMHATHI TE€la OT BPEMEHU B CIIydae PaBHOYCKOPEHHOTO

HpSIMOJII/IHGfIHOFO JABHUKCHUA .

t2
X(t) = X, +V,, t+a, o

@opMynbl Il OPOCKLIUHU MEPEMEIICHUS, TPOCKIIMU CKOPOCTH U MPOCKUUU
YCKOPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJMHENHOM JIBUKCHUU:

t2
s, (t)=v,, -t+a, o
v, (t)=v,, +a,-t,
ay(t) = const,

Vo' - Vi, = 288y

I'padvkn 3aBUCHUMOCTH OT BPEMEHHU ISl MPOEKIMH YCKOPEHUSs, MPOEKINU
CKOpPOCTH, NPOEKLUWH IEPEMEIICHUS, KOOPANHATHI MPHU PABHOYCKOPEHHOM




HpﬂMOHHHeﬁHOM JABHKCHHNU

1.5 |CBobomgnoe nmagenne. @opMyIIbl, ONMMUCHIBAIOIIAE CBOOOIHOE MTaIeHUE Tea 10
BEPTUKANU (JIBM)KEHHE Tella BHU3 MM BBEPX OTHOCUTEIBHO MOBEPXHOCTHU
3emnu). ['paduku 3aBUCMMOCTH OT BPEMEHH Ui TPOCKIUH YCKOPECHHS,
NPOEKIIMU CKOPOCTH W KOOPAMHATHI NMPU CBOOOAHOM TNAJCHUM Teja IIO0
BEpPTUKAIU

1.6 |CkopocTh paBHOMEPHOIO [BHMXKEHHs Tela IO OKpykHOcTU. Hampapienue
CKOPOCTH.
dopMyna uisi BBIYUCICHUS] CKOPOCTH Yepe3 pauyc OKPY>KHOCTH U TIEPHUO/T
oOpalleHus:

27R
v="no.

T

LlenTpocTpeMuTensHoe ycKopeHue. HampaBieHue LHEHTPOCTPEMUTETBLHOTO
yckopenus. Dopmyiia it BBIYUCIEHUS] YCKOPEHUS:
8=
®dopmya, CBSI3bIBAIOIIAs IEPUOJ M YACTOTY OOpaICHUS:

1
vV=—

=

1.7 |Macca. [InotHOCTb BemecTBa. @opMyina JjIsl BBIYUCIECHUS JIOTHOCTH:
L

Vv

1.8 |Cwuna - BekTopHas pusudeckas BenuuuHa. CI0KeHUe CUil

1.9 |SBnenue uneprun. [lepssriii 3akon HeroToHa

1.10 |Bropoii 3axon HeroToHA:

F=m-a
ConarnpaByieHHOCTh BEKTOPa YCKOPEHUS TEJIa U BEKTOPA CUIIbI, I€MCTBYIOLIEH
Ha TeJo
1.11 |BzaumopetictBue Ten. Tperuii 3akoH HeroToHa:
Fa=-F.
1.12 |Tpenue nmokoss U TpeHUE CKOJIbKeHUS. Dopmyiia NI BBIUUCICHUS MOIYJIS

CUJIBI TPCHUSA CKOJIbKCHUA!

Fszu-N




1.13

Hedopmarus Tema. Ympyrue W HEynpyrue aepopMmariu. 3aKoH YIpyrou
nedopmanuu (3akoH ['yka):

F=k-Al
1.14 |BcemupHOE TATOTEHHE. 3aKOH BCEMUPHOT'O TSATOTEHUS:
F=G ._mlF;nz .
Cuina TspkecTu. Y CKOpeHrue CBOOOHOTO MaICHUS.
dopmyna 7151 BBIYUCICHUS CUITBI TSDKECTH BOJM3H MOBEPXHOCTH 3€MITH:
F =mqg.
JBmwxenne 1maHer BOKpyr Comnoa. IlepBasg kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku
1.15 |Wmmynsc Tena - BeKTopHas (pu3nuecKas BeIU4YHHA.
p=mv
NMITynbC CUCTEMBI TEI.
N3menenue umnyiibca. IMITynbC CHIIbI
1.16 |3akoH coxpaHEHUs UMIYJIbCa JJIs 3aMKHYTOW CUCTEMBI TEJI:
p =myV, + m,V, = const.
PeakTuBHOE nBHKEHIE
1.17 |Mexanudeckas pabora. @opmyia Jyisi BEIYUCICHUS PAOOTHI CUJITBI:
A=Fscosa.
MexaHnuyeckast MOIIIHOCTD:
N=A
t
1.18 |Kunerndeckas v MOTCHIIMAIbHAS DHEPTHSI.

d)opMyJIa JJIA BBIYMCIICHU S KUHETUYECKOM OHCPIruu:

TeopeMa 0 KHHETHYECKOU IHEPTUU.
dopMmyna JJis BBIYUCICHHS MOTCHIMAIBHON SHEPruu Teja, MOAHATOrO Haj
3emen:

E, = mgh




1.19

Mexannueckas JHEprus:
E =E¢+ E,.

3aKOH COXpaHEHHs] MexaHnyeckod »sHepruu. Dopmyna i
COXpPAaHEHUS MEXaHUYECKON YHEPTUM B OTCYTCTBUE CUJI TPEHUS:

E = const.

HpeBpaHICHI/IC MEXaHUYECKOU OQHCPIUHU IIPpU HAJIMINU CHJIBI TPCHUA

3aKOHa

1.20 |I[IpocTble MexaHU3MBI. "30JI0TOE MPABUIIO" MEXaHUKH.
Poruar. MOMEHT cHUJIBL:
M = Fl.
YcioBue paBHOBECHS phlyara:
M1+M2+...:O.
[ToaBr>KHBIN M HENOABU)KHBINA OJIOKH.
KIII mpocTBIX MEXaHU3MOB,
1.21 |JlaBieHue TBEpOIo Tea.
®opmyna sl BBIYUCIEHUS JaBJICHHS TBEPAOTO Tea:
0= F
5
JlaBnenue raza. AtmocepHoe gaBiIcHHE.
I'mapocratnueckoe AaBiIE€HUE BHYTPHU KUJKOCTH.
dopmyna Jyisl BEIYUCICHUS JAaBJICHUS BHYTPH KUIKOCTH:
P =pgh+p,,
1.22 |3akon [lackans. ['mapaBnudeckuit mpecc
1.23 |3akon Apxumena. Dopmyna mAjis ONPEACIICHUS BBITAIKUBAIONMIEH CHUIIBI,
JNEUCTBYIOIIEH HA TEJO, MOTPY>KEHHOE B KUIAKOCTD WUJIU ra3:
FApX. =pgV.
VYcnoBue maBanus tena. [1naBanue cyioB U BO3yXOIJIaBaHUE
1.24 |Mexanuueckue KosiebaHUs. AMIUIMTYAA, TEPUOJ U YaCTOTa KOJEOAHMH.
o 1
dopMyita, CBSI3bIBAIOIIAS YACTOTY M TIEPUOJ] KOJICOAHUMN: V = T
1.25 |Maremarnueckuili U TPYKUHHBIM MasTHUKU. [IpeBpaieHue sHepruu mnpu




KO0J1e0aTEILHOM IBUKEHUN

1.26

3aTyxa10mHe KOJICOaHHS. BI)IHy}K,ZIeHHI)IG koyicOanus. Pe3onanc

1.27

Mexanndeckue BOJIHBL. [Ipo/10iIbHBIC M TTOTIEpEYHbIC BOJIHBI. J[ITMHA BOJHBI U
CKOPOCTb PaCIpOCTPAHCHUS BOJTHBIL:

A=Vv-T

1.28

3ByK. ['poMKOCTh U BbICOTA 3BYKa. OTpakeHre 3BYKOBOW BOJHBI HA IPAHULE
IByX cpen. MH(pa3Byk U yIbTpa3ByK

1.29

[TpaxTHueckue padoTHI

N3mepenne cpemHel MIOTHOCTH BEIISCTBA; apXUMEIOBON CHIIBI; KECTKOCTH
MPYKUHBI; KO3PDUITMECHTA TPEHUS CKOJIBKEHUS; paOOThI CHIIBI TPEHUS, CHIIBI
YIPYTOCTH; CPEAHEH CKOPOCTH JABIKCHHS OpyCcKa M0 HaKJIOHHOM IIOCKOCTH;
yCKOpeHHUsT OpycKa NpH JIBIKCHWU IO HAKJIOHHOW IUIOCKOCTH; YacTOTHI U
nepuoaa KojieOaHMM MaTeMaTHYeCKOro MasTHHKA; YacTOThl WU Iepuoja
KOJIcOaHW TMPYXKMHHOTO MAasSTHUKA, MOMEHTa CHJIbI, JCHCTBYIOIIETO Ha
phlyar; paboThl CHJIBI YIPYrOCTH TMPU TMOJBEME Tpy3a C IOMOIIBIO
HETIOJABMKHOTO OJIOKa; pabdOThl CHJIBI YIPYTOCTH TPH TOIBEME Tpy3a C
MOMOIILIO ITOJABUKHOTO OJIOKA.

HccnenoBanne 3aBUCHMOCTH apXHMEIOBOW CHIIBI OT 0O0beMa IOTrPYKEHHOU
YaCTH TeJla U OT IUIOTHOCTH >KHUIKOCTH, HE3aBUCHMOCTH BBITAJKHBAIOIICH
CHJIBI OT MAcCChl TEJla; CHJIbI TPECHHUS CKOJBKCHHS OT CHJIIBI HOPMaJIbHOTO
JABJICHUS W OT pojaa IMOBEPXHOCTH; CHJIBI YIPYroCTH, BO3HHMKAIOIICH B
MpYy>KWHE, OT CTENEeHH ae(opMaliuu MPYKUHBI; YCKOpeHUs Opycka OT yruia
HaKJIOHa HaNpapjsAoIIe; Tmepuoga (4acTOThl) KoJI€OAHMH  HUTSHOTO
MasTHHKA OT JUIMHBI HHUTH, MEepUoJa KOJcOaHW MPY>KWHHOTO MasTHHUKA OT
Macchl Tpy3a M JKECTKOCTH TIPYKHHBI, HCCIICJIOBaHUE HE3aBUCHUMOCTH
nepuoaa KojebaHuit HUTSHOTO MasiTHUKA OT MacChl Tpy3a.

ITpoBepka yciioBHsi paBHOBECHSI pblyara

1.30

@u3nyYeCKrUe SBICHUS B MPUPOJEC: NPUMEPHl JBWKEHHS C PA3JTUYHBIMU
CKOPOCTSIMH B JKMBOM WM HEXUBOW MPUPOJEC, HACHUCTBUE CHUJIbI TPEHUS B
NPUPOJC W TEXHUKE, MPWIMBBI U OTJIMBBI, ABM)XKEHUE TIaHeT COJIHEYHOMN
CHUCTEMBI, PEAKTHMBHOE JBW)XECHHUE JKUBBIX OPraHU3MOB, pblYard B TEJE
YyeJioBeKa, BIUSHUE aTMOCHEPHOTO JaBJICHUS Ha KMBOW OpraHu3M, IJlaBaHUE
peIO, BOCTIPUATHE 3BYKOB >KHUBOTHBIMU, 3EMJICTPSICEHHE, CEHCMUYECKUE
BOJIHBI, IlyHaMH, X0
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TexHuueckne yCTpOWCTBA: CHUAOMETP, JATYMKHU IOJIOKEHUS, PACCTOSIHUS U
YCKOPEHUA, TUHAMOMETp, MOJAIIUIHUKN, PAKEThl, pbluar, MOABWXXHBIM U
HETIOABMKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MTPOCTHIE MEXaHU3MbI B OBITY,
cOO0MIAONIMECS COCY/Ibl, YCTPOMCTBO BOAOIPOBO/IA, THAPABIMUYECKUI Mpecc,
MaHOMETp, 0apomeTp, BBICOTOMEp, TMOPITHEBOW HACOC, apeoMeTp, 3XOJIOT,
MCIIOJIH30BaHUE yIbTPa3BYyKa B OBITY M TEXHUKE

TEIUIOBBIE ABJIEHMA




2.1

OCHOBHBIE TOJOXKEHUS MOJIEKYJISPHO-KUHETUYECKON TEOpUU CTPOCHUS
BeliecTBa. Mojenu TBEpAOro, JKUIAKOTO M Ta3000pa3HOr0 COCTOSIHHIMA
BeniecTBa. Kpucrammuueckue u amopdHbie Tena

2.2 |JIBmwxeHune wyactul BemecTBa. CBfA3b CKOPOCTH JBMKEHUS YacTHI] C
Temmeparypoil. bpoynosckoe aBmxkenue, nuddysus
2.3 |CmauuBaHue U KalWUISIPHBIC SIBICHUS
2.4 | TemnnoBoe pacIIMPEHHUE U CHKaTHE
2.5 |TemnoBoe paBHOBECHE
2.6 |Buyrpennss sueprus. PaGota u Temonepenaya Kak crocoObl W3MEHEHHS
BHYTPEHHEH dHEPIUH
2.7 |Bupasl Terionepenaym: TEIIONPOBOJHOCTh, KOHBEKIUS, U3TyUCHHE
2.8 |HarpeBanume wu oxnaxnaeHue ten. KomudecTBo TemnoTel. Y ienbHas
TEIJI0OEMKOCTb:
Q=cm(t; - ty)
2.9 |3aKOH COXpaHEHHs PHEPrHM B TEIUIOBBIX IpoLEccax. YpaBHEHUE TEIUIOBOTO
Oananca:
Qi+ Q2+..=0
2.10 |Ucnapenue u konaeHcauus. V3MeHeHHE BHYTpPEHHEW SHEpPruu B Ipoliecce
WcHapeHuss W KOHJAeHcauuu. KuneHwe KUIKOCTU. YIelbHasg TEIoTa
napooOpa3oBaHUsL:
=2
m
2.11 |BnaxHoCTh BO31yXa
2.12 |lInaBnenuve u Kpuctayuu3amnus. V3MeHeHue BHYTpPEHHEH DSHEpPruM Mpu
IJIABJICHUH U KPUCTAIUIM3ALMU. Y IeJIbHAs TEIJI0Ta MUIaBICHUS:
=2
m
2.13 |BHyTpeHHsIsi SHeprusi CropaHus TOIUIMBA. YJeJbHas TEIJIOTa CropaHus
TOIJINBA:
Q
qg==
m
2.14 | Tlpunuunsl padoTel TernoBsix Asurareneid. KIIJ rernnoBoro npurarens
2.15 |IlpakTtrueckue paboThI




N3mepeHne  ynenpHOW — TEMJIOEMKOCTH  METAUIMYECKOrO0  LMJIMHIPA;
KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOIO0 BOJAOW KOMHATHOM TeMIeparypbl
(UKCHUpOBaHHON MacChbl, B KOTOPYIO OMYIIEH HAarpeTbli LMJIUHID;
KOJIMYECTBA TEIUIOThL, OTIAHHOI'O HArpeThIM IWJIMHIPOM, IMOCIE OMYyCKaHUs
€ro B BOJY KOMHATHOW TEMIIEPATypbl; OTHOCUTEIBHOW BIIAYKHOCTU BO31yXa;
yAEIbHOU TETUIOTHI TUIABJIEHNUS JIbJIA.

HccnenoBanne MU3MEHEHHUS TeMIEpaTypbl BOJABI MPH PA3JIMYHBIX YCIOBUSX;
ABJICHUSI TEIJIOOOMEHAa TMpHU CMEIIMBAHUM XOJIOAHOM W TOpsSYeil BOJIBI;
IpolLiecca UCTIAPEHUs

2.16 |®usnueckue SBICHUS B MPUPOJE: TMOBEPXHOCTHOE HATSHKEHUE U
KamWUISIPHBIC SBJICHUS B TPUPOAE, KPUCTALIBI B TPUPOAC, H3ITyUEHUE
ConHia, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI, 00pa3OBaHUE POCHI,
TyMaHa, UHesl, CHera

2.17 |TexHuyeckue  yCTpOMCTBAa:  KalWJUIAPbl, TPUMEPHl  HCIOJIb30BAHUS
KPUCTAJIJIOB, JKMJIKOCTHBIA TEPMOMETp, IaT4YMK TEMIEpaTyphl, TEpMOC,
CHUCTEMA OTOIUIEHHS JOMOB, TUTPOMETpPHI, ICUXPOMETpP, MapoBas TypOHHA,
JBUTATEIb BHYTPEHHETO CTOPaHUs

3 DJIEKTPOMATHUTHBIE ABJIEHUA

3.1 |Onextpu3anus Ten. J[Ba BUIa 3IEKTPUIECKUX 3apsSA0B

3.2 |B3aumoneiicTBue 3apsKeHHBIX Tell. 3akoH Kynona

3.3 |3aKoH coXpaHEHHUS ICKTPUICCKOTO 3apsiaa

3.4 |Onextpuueckoe mnone. HampsokeHHOCTh 3nekTpuyeckoro mnoss. [lpuHiun
CYIEPIO3ULIMHU FTEKTPUUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5 |Hocurenu snexkrpuyeckux 3apsioB. [leficTBHE HJIEKTpUUECKOro TOJisA Ha
aneKkTpudeckue 3apsiibl. [[pOBOJHUKN U TUIIEKTPUKH

3.6 |IloctosiHHBIN anekTpuueckuii Tok. JlelcTBus anekTpuueckoro toka. Cuia
Toka. Hanpsixenue.
=4

t
u==2
q

3.7 |DnexTpudecKkoe COMPOTUBIECHHUE. Y IEIbHOE dIEKTPHUUECKOE COMTPOTUBIICHHE:

R=P!
S
3.8 |3akon Oma 17151 yyacTka dJIEKTPUIECKON TIeTH:




R

3.9 |IlocnenoBaTenbHOE COEAMHEHUE MPOBOAHUKOB:

|1=|2;U=U1+U2;R=R1+R2.
[TapamiensHOE COETUHEHNE TPOBOJHUKOB PABHOTIO COMPOTUBIICHUS:
Ur=Ug I =l + Iy R=1
2
CwMmeliaHHbIe COeIMHEHUSI IPOBOTHUKOB
3.10 |PaboTa u MOIIHOCTH JIEKTPUIECKOTO TOKA.
A=U-1-t;P=U"1
3.11 |3akon Ixoynsa-Jlenna:
Q=I""R-t

3.12 |OmbiT Opcrena. MarHuTHoe moJie MPSIMOTO MPOBOJAHHMKA C TOKOM. JIMHUUM
MarHUTHOW MHYKIIUU

3.13 |MaruuTHOe mMOJie TOCTOSHHOIO MarHuTta. B3auMojaeicTBHE MOCTOSHHBIX
MarHuTOB

3.14 | [leficTBHE€ MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM

3.15 |Omnbiter @apanes. SApnenue snekTpoMarHuTHON HHAYKIWU. [IpaBuio Jlenma

3.16 |IIpakTrueckue pabOTHI
N3mepeHre  3IEKTPUYECKOTO  CONMPOTHBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKa; pabOTHI AJIEKTPUUECKOTO TOKA.

WccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOMIETO B IMPOBOJIHHUKE
(pe3ucTophl, JIaMIIOYKa), OT HaNpsHKEHUs Ha KOHIAX MPOBOJHHUKA;
3aBUCUMOCTH COTIPOTUBIICHUS OT JJIMHBI TIPOBOJHHUKA, TUIOMIAAU €T0
NONIEPEYHOr0 CEYEHUSI U YAEIBHOTO COITPOTHUBIICHHUS.

[IpoBepka  mpaBwia A DJIEKTPUUYECKOTO HaIPSHKCHUS npu
MOCJIEIOBATEIbHOM ~ COEAMHEHUU MPOBOAHUKOB; TMpaBWia Il  CHJIBI
ANEKTPUUECKOTO TOKA TMPU TapAJICIbHOM COCAMHEHUH TPOBOJIHHKOB
(pe3ucTopsl U TaMITIOYKa)

3.17 |®usuyeckue sBICHUS B TPHUPOJE: IJICKTPUUECKUE SIBICHUS B aTMmocdepe,
ANEKTPUYECTBO IKUBBIX OPraHU3MOB, MAarHUTHOE Ioyie 3eMiH, Jpeid
MOJIFOCOB, POJIb MArHUTHOTO TOJIS JUIsl )KU3HU Ha 3emJie, OJIIPHOE CUSIHUE

3.18 |TexHuyeckue yCTpPOMCTBA: 3JIEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTAT,

CYETYUK DJEKTPUUECKON HHEPIrHH, DJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeJIbHbIC AIEKTPONIPUOOPHI (mpumepsbl), AIEKTPUUYECKUE
NpeAOXPaHUTENN, JJICKTPOMArHUT, 3JIEKTPOJIBUTATENIb IOCTOSHHOTO TOKa,




reHepaTop MOCTOSIHHOIO TOKA

3.19 |DnexrpomaruuTHble BoaHbI. [1Ikana 3€KTpOMarHUTHBIX BOJIH

3.20 |Jlyueast mozeinb cBeta. [IpsiMosnHENiHOE pacipOCTpaHEHUE CBETA

3.21 |3akoH oTpakeHus cBeta. [Lmockoe 3epkaino

3.22 |llpenomiieHue cBeTa. 3aKOH MPEIOMIICHHUS CBETA

3.23 |Jlucnepcus cBeta

3.24 |JIunza. Xox myuelt B muH3e. POKYCHOE pacCTOsHUE JUH3bL. OnTHYecKas cuila
JIMH3BI:
D=1/F

3.25 |I'ma3 xak ontudeckas cucreMa. Onruyeckue Ipudopsl

3.26 |IIpakTrueckue pabOTHI
W3mepeHue onTU4ecKor CUlbl COOMparolel JIMH3bI; (POKYCHOTO PacCTOSTHUS
coOuparomieid JUH3bl (10 CBOWCTBY paBEHCTBA pa3MEPOB IMpeaMeTa |
N300pakeHUsl, KOTJa MpeAMET PACIIONOKEH B IBOMHOM (OKyce), OKa3aTes
pEOMJICHUS CTEKIIA.
HccnenoBanne CcBOWCTBA M300pa)K€HMsI, IMOJYYEHHOTO C  [OMOIIBIO
coOuparolel JIMH3bL, U3MEHEHUSI (POKYCHOTO PACCTOSIHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPEeJOMJIEHHs CBETOBOTrO Jy4a OT yrJia MajJeHus Ha
rpaHule "BO31yX - CTEKI0"

3.27 |®usnueckue sBiaeHus B npupoje: 3arMenus Conmnua u JlyHbl, uBera Tedn,
ONTHYECKHE SIBJICHUS B aTMOcdepe (UBeT Heba, pepakius, paayra, MUpPax)

3.28 |TexHuyeckue YCTpPOMCTBA: OYKH, IEPUCKOI, (OTOoaImapaT, ONTUUYECKUE
CBETOBO/IBI

4 KBAHTOBBGIE ABJIEHUA

4.1 |PammoakTtuBHOCTh. Aunb(da-, Oera-, raMma-uzinydyeHus. Peakuuu anbda- u
OeTa-pacnaaa

4.2 |Onwitel Pezepdopna mo paccesHuro anbda-yactuul. llnanerapHas mojaeinb
aToma

4.3 |CocraB aromHoro siapa. Mzoromnsl

4.4  |Tlepuon nmonypaciajia aTOMHBIX SIIEP

4.5 |SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsIIOBOTO M MACCOBOIO UMCEI

4.6 |Ousnueckue SBICHUS B TPHUPOJE: ECTECTBEHHBIM pPaTuOaKTUBHBIA (OH,

KOCMHWYCCKHEC JIYUH, PaIUOAKTHBHOC MH3JIYUCHHUC IIPHUPOAHBIX MHUHCPAJIOB,




NENUCTBUE PATMOAKTUBHBIX U3JIy4YEHUN HA OPTAHU3M YEJIOBEKa

4.7

TexHuyeckue yCTpPOWCTBA: CIIEKTPOCKOI, WHAMBUAYAIBHBIM JTO3UMETD,
Kamepa BuibCcoHa, siaepHast JHEpreThKa

Tematuueckoe IIJIAHUPOBAHHUC

7 xyacc
Ne HanmenoBanue pa3aenoB U TeEM IporpaMMbl KosmmuectBo 4acoB
/T Bcero | KoHtponbHbie

paboTHI

1 ®dusuka u €€ posib B TO3HAHUU OKPYKAIOIIETO 4

Mupa
2 [IepBoHavasibHBIE CBEAECHUS O CTPOCHUU 6

BEILIECTBA
3 JIBr>KeHHE M B3aMMOJICHCTBUE Tl 21
4 JlaBneHue TBEPABIX TEII, ) KUJAKOCTEN U Ta30B 21
5 PabGoTta 1 MOIITHOCTE. DHEPrus 12
6 PezepBHOe Bpems. O60011aro1Iee TOBTOPEHUE 4

Uroro 68
8kracc
No /1 | HaumenoBanue paznenoB u teM nporpammbl | KonndecTBo yacos

Bcero | KontponbHbie paboThI

1 TerioBbie SIBICHUS 28
2 DJIEKTPUYECKUE U MAarHUTHBIE SIBJICHUS 37
3 Pesepr. O600611a011IE€ TOBTOPEHHE 3

Hroro 68
9xnacc
No HauMenoBaHue pa3ziesioB U TEM IPOrPaMMBbl KosmmuecTBo yacoB
/1 Bcero | KonTponabHbie

paboThI

1 MexaHuueckue sBJICHUS 40
2 MexaHnueckue KojieOaHusI U BOJIHBI 15
3 DJIEKTPOMAarHuTHOE MOJIE U AJIEKTPOMAarHUTHBIE 6

BOJIHBI
4 CBeTOBBIC SIBJICHUSA 15
S} KBaHTOBBIE ABIICHUSA 17




[ToBTOpHUTENHEHO-00001TAIOIINI MOTYJIIh

Hroro

102




[ToypouHnoe nmaHupoBaHue

7 KIIACC

Ne Tema ypoka JJIeKTPOHHBbIE HU(PPOBBIE 00pa3oBaTebHbIE PeCypPChl

n/

n

Du3uka u eé poJjib B IO3HAHUM
OKPY:KAIOIIEero MUpa

1. ®dwuszuka — Hayka o npupoje. Puznueckue bubimoreka LIOK https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-
SIBIICHUS 664814b67e7d?backUrl=%2F03%2F07

2. dusnyeckue BeIHUYMHBL M3mMepenue bubnunoreka LIOK https://lesson.edu.ru/lesson/5cdf146c¢c-aa9e-4144-ab1b-

(bU3NYECKUX BETUYMH. a3e425496458?backUrl=%2F03%2F07
3. ®uznyeckue npudopsl. [lorpenrHocts bubnuorexa [JOK
u3MepeHuil. MexxayHapoiHasi cucrema https://lesson.edu.ru/lesson/026dfb50-534c-4a68-ae94-

C/IMHMUII. ae0d6687485d?backUrl=%2F03%2F07

4, EcTecTBeHHOHAay4YHBIN METO/ TO3HAHUS. bu6mmoreka [JOK

Onucannie pU3NIECKUX SBICHHUH C TOMOIIBIO https://lesson.edu.ru/lesson/b05dbf51-f780-4058-b7b7-
Moeneit c3aa9646fc4e?backUrl=%2F03%2F07
IMepBoHaYa/LHBIE CBEIEHUS O CTPOEHUH
BelleCTBA
5. | CtpocHue BelIecTBa: aTOMBI K MOJICKYJIbI, HX bu6muoreka [{OK https://m.edsoo.ru/ff09fe0a
pa3mepsbl. OTbBITH, TOKa3bIBAIOIIUEC
TMCKPETHOE CTPOSHHUE BEIICCTBA.
6. JIBm>keHne yactuil BeniecTBa. CBs3b bubmmorexa LIOK https://m.edsoo.ru/ff0a013e



https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

CKOPOCTH JIBXKCHHS YaCTHI] C TEMIIEPATyPO.
BpoyHoBckoe nBmwkenue, mupdysus.

7. Bs3auMoelicTBUE YacTUI] BEIIECTBA: bu6mmoreka [JOK
NPUTSDKCHNE U OTTAJIKUBAHUE. https://lesson.edu.ru/lesson/88037ac1-566a-4b68-9703-
2f4a8f51a0e6?backUrl=%2F03%2F07

8. | ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHUE bubmuorexka [JOK

ra30B, XKHJKOCTEH U TBEPIBIX https://lesson.edu.ru/lesson/fca99943-4cf2-4ee9-b4ee-

(KpUCTAJUIMYECKHX ) TEIL. d1c0baf82597?backUrl=%2F03%2F07
0. Pemennie kauecTBEHHBIX 3a7a4
10. KonTposbnas padora
Nel«IlepBoHauanabHbIe CBEACHHS O CTPOCHHUH
BEIIECTBAY
JBuKeHHe U B3aUMOJeiiCTBHE TeJl

11. | Mexanuueckoe nBuxeHHe. PaBHOMepHOE 1 bubnunoreka [IOK https://m.edsoo.ru/ff0a05c6

HEpaBHOMEPHOE JIBUKEHUE.
12. Ckopoctb. CpeHsisi CKOPOCTb TIPU bubnunoreka [IOK https://m.edsoo.ru/ff0a079c

HEpaBHOMEPHOM JIBUKECHUU.
13. Pacuér myTH u BpeMeHU IBYKEHHS. bubnuorexa LIOK https://m.edsoo.ru/ff0a0ae4
14. | I'papuyeckoe npeacraBieHue 3aBUCUMOCTEN

SLV

15. Pemenue 3amau
16. | SBnenue unepnuu. 3aKoH MHepHUH. Macca bubnuoreka LOK https://m.edsoo.ru/ff0a0c10

KaK Mepa MHEPTHOCTH Tela.
17. [T10THOCTE BemIECTBA. bubmmoreka I{OK https://m.edsoo.ru/ff0a0fee
18. | Pemenue 3a1a4 Ha pacyeT Macchl, INIOTHOCTH

u o0bema.

19. Pacuet maccel 1 00beMa Tela 1o ero bu6muoreka LIOK https://lesson.edu.ru/lesson/2 1aa9ee4-643c-4bc0-b3a9-

IIJIOTHOCTHU

a039679d8fa3?backUrl=%2F03%2F07



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

20.

KonTpoasnas padora Ne 2 o teme
"MexaHnueckoe aBmKeHne. Macca.

[TnotHOCTB".
21. | Cwua Kak XapaKTepUCTHKA B3aUMOICHCTBHS bubnmoreka [JOK
TeJL https://lesson.edu.ru/lesson/c9833e5f-3400-4fda-a493-2fcc26043b76
22. SIBIIeHHE TATOTCHUS M CHIIA TSHKCCTH. bu6mmoreka [JOK
https://lesson.edu.ru/lesson/cd2e8afa-192d-4ela-a722-bbca213114bb
23. Cuna TspKeCTH Ha JIpYruX IUTaHeTax bubnuorexa [JOK
https://lesson.edu.ru/lesson/cd2e8afa-192d-4ela-a722-bbca213114bb
24. | Cwuna ynpyroctu u 3akoH ['yka. U3mepenue bubnuorexa [JOK
CHJIBI C TIOMOIIBIO THHAMOMETpA. https://lesson.edu.ru/lesson/1ed4fc63-567b-4eb7-8746-618a391b6f85
25. Bec tena. HeBecomocTh bubnunoreka I{OK https://m.edsoo.ru/ff0al778
26. Cuna TpeHus. bubmmoreka LIOK https://m.edsoo.ru/ff0alb9c
27. | TpeHue CKOJNBbXEHHS U TPEHHE TIOKOs. TpeHune bubnnorexa [JOK

B IIPUPOJAC U TECXHUKE

https://lesson.edu.ru/lesson/30cca5da-b678-4824-8h9e-7d39700e9918

28. | Pemenne 3amau mo reMe «Cubl. Buasl cum»
29. CrnosxeHue cull, HampaBJICHHBIX M0 OJHON bubmuoreka LJOK https://m.edsoo.ru/ff0ala70
psMOM. PaBHOENCTBYIOIIAS CUIL.
30. Pemenne 3amad mo Teme
"PaBHonelicTByIOIAs cui."
31. | KonTpoabHasi pa6ora Ne 3no teme "Cuua.
Buagwr cu. "
JlaBjieHue TBEPABIX TeJl, KUAKOCTEH 1
rasoB

32. Jasnenue. CriocoObl yMEHbBIIICHUS U bubmuoreka [{OK https://m.edsoo.ru/ff0a20a6

YBEJIMYCHUS JTaBJICHUSI.
33. | JlaBieHue raza. 3aBUCHMOCTb JIaBJICHUS Ta3a bubmmnoreka I{OK https://m.edsoo.ru/ff0a2376

0T 00bEMa, TeMIepaTyphl.



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

34. Ilepenaua maBieHus TBEPABIMHU TEIAMHU, Bbubmnoreka IJOK https://m.edsoo.ru/ff0a25b0
KUAKOCTAMHU U razamu. 3akoH [lackans.

35. [THeBMaTHUECKHE MALTUHBI.

36. 3aBUCHMOCTD JTABJICHUS KUIKOCTH OT bubmnoreka I{OK https://m.edsoo.ru/ff0a2718

TITyOUHBI.

37. I'unpocraTuyeckuii napauoxc.

38. Coob1maroniuecs: CoCy/Ibl. Bbubmmoreka IJOK https://m.edsoo.ru/ff0a2970

39. ['uapaBinuyecKue MEXaHU3Mbl Bbubmnoreka I{OK https://m.edsoo.ru/ff0a3136

40. | Atmocdepa 3emiu u aTMOCHEpHOE JAaBIICHHE. bubaunorexa IIOK https://m.edsoo.ru/ff0a2b5a

[IpruunHEbl CcyniecTBOBaHUS BO3AYIIHON
000J10YKH 3eMIIH.

41, Omneit Toppuueruu. U3mepenue bubnunoreka LIOK https://m.edsoo.ru/ff0a2da8
aTMOC(EepHOTO AaBICHHUS.
42. [TpuGops! s u3MepeHus aTMOCHEPHOro bu6nuorexa [IOK
JTaBIICHHSL. https://lesson.edu.ru/lesson/62d051e3-f3f8-4ba6-85db-5185f96291ca
43. | 3aBHCUMOCTH aTMOC(HEPHOTO AABICHUS OT bubnunoreka LIOK https://m.edsoo.ru/ff0a2fc4
BBICOTHI HaJl YPOBHEM MOPs
44. | Pemenue 3a7a4 1o Teme «JlaBneHue TBepAbIX

TCII, JKMIKOCTEH U Ta30B»

45. | JleiicTBHE )KHJKOCTHU U ra3a Ha MOrpy>KEHHOE bubmmoreka LIOK https://m.edsoo.ru/ff0a3276
B HUX TEJIO.
46. BrrtankuBatomias (apXuMe0Ba) CUiIa. bubnnoreka [JOK
https://lesson.edu.ru/lesson/74407ba4-3539-49aa-b084-55662bf34bb7
47. Pemenue 3amau
48. [TnaBanwue Te. bubmmorexa LIOK https://m.edsoo.ru/ff0a3a96
49, BoznyxomnnaBanue. bu6mmoreka [JOK

https://lesson.edu.ru/lesson/e2288c0c-6331-4db5-a18a-6d54df19fbcc



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3a96

50.

Pemenue 3amau « ApxumMesioBa cuia.
IImaBanwue Tem»

51. O06o006menue o Teme "JlaBaeHue TBEPABIX
TeN, JKUIKOCTEN 1 ra3oB"
52. KonTtpoabnas pa6ora Ned 1o reme
"JlaBJieHUE TBEP/IbIX TEJ, )KUAKOCTEH U
ra3zos"
Pabora u MmomHOCTB. DHeprus
53. Mexannueckast pabora. MoIHoCTh bubmmorexa LIOK https://m.edsoo.ru/ff0a3f82
54, Pemrenue 3amau Ha pacuet pabOTHI U
MOIITHOCTH.

55. [IpocThie MexaHU3MBI: pbIuar, OJI0K, bubnuorexa [JOK

HAKJIOHHAS TUIOCKOCTb. https://lesson.edu.ru/lesson/0f3604f7-08b0-4b67-bad6-db724ddf7634
56. [IpaBuiio paBHOBeCHS pblyara. bubnnorexa [JOK

https://lesson.edu.ru/lesson/0f3604f7-08b0-4b67-bad6-db724ddf7634

57. Pemenue 3amau
58. | IlpuMeHeHue mpaBuia paBHOBECHS phluara K bubnmnoreka [JOK

OJI0KYy. https://lesson.edu.ru/lesson/0f3604f7-08b0-4b67-bad6-db724ddf7634
59. Pemienue 3a1a4 Ha ycI0BUE paBHOBECHUS

pbIuara
60. «30J10TO€ TIPAaBUIIO» MEXAHUKH. bu6morexa [IOK

https://lesson.edu.ru/lesson/0f3604f7-08b0-4b67-bad6-db724ddf7634
61. KIIJ] npocTsix Mmexanu3MoB. [Ipocteie
MEXaHHU3MBbI B OBITY U TEXHHUKE.

62. | Mexanunueckas sHeprus. Kunernueckas u bubnmoreka LIOK https://m.edsoo.ru/ff0a4252

MNOTCHUUAaJIbHAasA SHCPIrus.



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4252

63. | IIpeBpareHue 0THOTO BH/Ia MEXaHUYECKOU
SHEPTHUH B IPYTOil. 3aKOH COXpaHCHHSI bubmmoreka LIOK https://m.edsoo.ru/ff0a4360
SHEPTUH B MEXaHHUKE.
64. | KonTpoabHas padora Ne Sto teme "Pabora.
MomuHocTtb. DHeprus”
65. O06o0matroiiee MOBTOPEHUE
66.
67.
68.
OBUIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME
8 KIIACC
Ne i/ Tema ypoka JJIeKTPOHHBbIE HU(POBBIE 00pa3oBaTeJbHbIE PeCypPChl

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOpUH U

1 bubmuoteka [{OK https://m.edsoo.ru/ff0a5256
WX ONBITHBIEC MTOATBEPKICHUS
M N 6 .
2 OACTH TBEPAOTO, HUILOTO 1 ras000pastoro CoCTOAMMH bu6mmoreka IIOK https://m.edsoo.ru/ff0a540e
BEIIeCTBA
3 Kpucrannmmueckue n amopgHsbie Tena bubnuoreka LIOK https://m.edsoo.ru/ff0a5800
CmaunBaHue U KalmWUISIPHOCTh. [I0BEpXHOCTHOE HATSHKEHUE bu6nuoreka L{OK https://m.edsoo.ru/ff0a5530
5 TennoBoe pacIMpeHNE U CKATHE bubnuoteka [{OK https://m.edsoo.ru/ff0a5a26
5 Temmnepatypa. CBsi3b TEeMIIEpaTyphl CO CKOPOCTHIO TEILIOBOTO
JIBUKEHUS YaCTHI]
B e JHE . CiocoOs1 u3meHe eHHEH
7 HYTPCHIAR SHEPTHA. LT BY HSMEHCHI BRYTPCHHACH bu6mmoreka IIOK https://m.edsoo.ru/ff0a5¢60
SHEPruU
8 Tennonepenava. TernaoBpOBOIHOCTh bu6mmoreka [IOK https://m.edsoo.ru/ff0a6412
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Kousekmus u N3JIYUYCHUC

10 [Ipumenenwue Temonepesaun B ObITY U TEXHUKE
Ypok-koHpepenmus "[IpakTudeckoe UCTIOIb30BaHUE

11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B LIEJISX bubmmoreka LIOK https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuecTBO TEILIOTEL. Y aenbHas TEINIOEMKOCTE but6mmoreka LIOK https://m.edsoo.ru/ff0a6976

13 YpaBHeHue TeroBoro 6ananca. TermiooOMeH U TeII0BOe Butmorexa LOK https://m.edsoo.ru/ff0a7088
paBHOBecHE

14 Pemenue 3a1a4 Ha TermI000MeH

15 Pacuer konmuecTBa TEMIOTHI, HEOOXOAUMOTO Il HATPEBAHUS
TeNa U BBIIEISEMOr0 UM MIPH OXJIAXKICHUU

16 Pemienue 3agau Ha onpeneneHUe TEMIIEPATYPhl CMECH

17 OHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CrOPAHUS bu6nuoreka L{OK https://m.edsoo.ru/ff0a7b5a

18 [1naBneHue u OTBEpIEBAHNE KPUCTAINTMYECKUX TeI. Y IebHas BuGnorexa 1IOK https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS

19 Pemenue 3amau

20 [Tapoo6pazoBanue u konaeHcamus. Mcnapenue bubnuoreka LIOK https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas TemnoTa mapooOpa3oBaHus 1

21 KOHJIEHCAllUU. 3aBUCUMOCTh TEMIIEPATYphl KUTIEHHUS OT bu6mmoreka LIOK https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOTro TaBICHHUS

22 BnaxHocTs Bo3ayXa. bubnuoreka [{OK https://m.edsoo.ru/ff0a7628

23 Pemienue 3agau Ha onpeeneHUe BIaXKHOCTU BO31yXa

24 [TpuntMIIBI paOOTHI TEIIOBBIX ABUTaTENe. [TapoBas TypOuHa.
JlBuratens BHYTPEHHETO CTOPAHMS

o5 KITJI TeHJIOBSFO nBurartensd. TeIIoBele IBUTATENN U 3alIiTa Br6morexa LIOK https://m.edsoo.ru/ff0a7cTc
OKpYXKarolie cpebl

26 3aKOH COXpaHEHUs U MIPEBPAILICHUs SHEPTUU B TEIIOBBIX
nmporeccax

27 [ToaroToBka K KOHTPOJILHOU padoTe mo Teme "TemmoBbie bubnuoteka [{OK https://m.edsoo.ru/ff0a83f2
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sBJeHUs. MI3MeHeHre arperaTHbIX COCTOSIHUM BellecTBa"

KonTtponpHas padota o Teme "TemmoBsie sBICHUS.

28 N bu6mmoreka LIOK https://m.edsoo.ru/ff0a86ae
N3MeHeHue arperaTHbIX COCTOSIHUM BelecTna'
29 OnexTpuzanus Ten. J{Ba poaa 3IeKTpHUECKUX 3apsiioB
30 VYpoxk-uccienopanue "IaeKTpu3aus TeJa UHIYKIUEH U TIPU
CONPUKOCHOBEHUU"
31 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona bubmmoreka LIOK https://m.edsoo.ru/ff0a87e4
39 DnekTpuueckoe nose. HanpspkeHHOCTh BHGKTpI:I‘-IGCKOFO A Giotexa LIOK https://m.edsoo.ru/ff0a8a0a
[IpuHIUNI Cyneprno3uiuu IEKTPUIECKUX MO
33 Hocurenu snekTpuyecKkux 3apsioB. DJIeMEHTAPHBIA 3apsij.
Crpoenue aToma
34 TIpOBOAHMHICH 1 ADICKTPHKH. 3AKOH COXPAHCHIA Bu6maorexa LIOK https://m.edsoo.ru/ff0agefs
3JICKTPUYECKOTO 3apsijia
35 Pemenue 3a1au Ha MpUMEHEHNE CBOMCTB AJIEKTPUIECKUX Butmorexa LOK https://m.edsoo.ru/ff0ag0ce
3apsioB
36 DUICKTPUHECKHL TOK, yCIOBHS €O CYIIECTBOBAHH. bubmuoteka [{OK https://m.edsoo.ru/ff0a95a4
W cTOUHMKHY 31EKTPUUYECKOr0 TOKA
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubnuoteka [{OK https://m.edsoo.ru/ff0a96b2
38 VYpok-uccienoBanue "JleficTBre 371EKTPUUECKOTO MO HA
MPOBOJHUKY U JUAIEKTPUKHU"
39 DIIEKTPUUYECKHI TOK B METAJLJIAX, )KUJKOCTAX U ra3ax bu6mmoreka LIOK https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas mernb U €€ COCTaBHBIC YacTH
41 Cuna Toka. bubmuoreka [{OK https://m.edsoo.ru/ff0a8bd6
42 DnekTpuueckoe HanpshkeHue. BonbTmerp. bu6nuoreka L{OK https://m.edsoo.ru/ff0a9e14
43 E:Hrlqe)::;;neHne MPOBOJIHHKA. ¥ /IENBHOE CONPOTHBICHHE bu6mmoreka IIOK https://m.edsoo.ru/ff0aa738
44 Pemenue 3agaa
45 3aBUCUMOCTD CHJIBI TOKA OT HanpsbkeHus. 3akoH Oma 1Jist BuGorexa LIOK https://m.edsoo.ru/ff0aad4a

ydacCTKa Lernu
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46

Penrtenue 3amau

but6mmoreka LIOK https://m.edsoo.ru/ff0aa04e

47 [TocnenoBarenbHOE COEIMHEHHE MTPOBOIHUKOB

48 [TapamiensHOE COeIMHEHNE IPOBOAHUKOB

49 Penrenue 3amau

50 Pemenue 3agau Ha npumeHeHue 3akoHa Oma 11 pa3IuyHOro Butmorexa LIOK https://m.edsoo.ru/ff0aafsa
COCIMHEHUS TIPOBOTHUKOB

51 Pabota 1 MOILITHOCTB AMEKTpUYECcKOro ToKa. 3akoH J[koyss- BuGmorexa LIOK https://m.edsoo.ru/ff0ab124
Jlenna

52 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/ff0ab3e0

53 DIIEKTPUUECKHE IIETTH U MOTPEOUTEINN IIEKTPUIECKON SHEPTUU Butorexa LOK https://m.edsoo.ru/ff0ab660
B ObiTy. KOpoTKO€ 3ambikanue
[TonroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "DIEeKTpUIecKue

54 3apsbl. 3apsKEHHBIC Tejla U X B3aUMOJICHCTBUSL. bu6mmoreka LIOK https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIN 1eKTpUYECKUil TOK"
KontponbHas pabora no reme "DiaeKTpudeckue 3apsiibl.

55 3apspKeHHbIE Tela U UX B3auMoecTBus. [ocTosHHBIN bu6mmoreka LIOK https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUN TOK"

56 ITocTossHHBIE MAarHUTHI, UX B3aUMOJICHCTBIIE

57 Ypok-iceiejiopaiiie "3y uenie nofei nocTosHHbIX Bu6mmorexa LIOK https://m.edsoo.ru/ff0ac3d0
MarHuTOB

58 MarunuTtHoe nosie. MaruutHoe 1nosie 3eMJIu U ero 3HauyeHue BuGiorexa LIOK https:/m.edsoo.ru/ff0acoba
IUIS JKA3HU Ha 3eMiie

59 OmnbIT OpcTeaa. MarHuTHOE MOJIE JIEKTPUUECKOTO TOKA Bumiorexa 1IOK https://m.edsoo.ru/ff0ac1d2
MarnuTtHO€e noJjie KaTylIKy ¢ TOKOM

60 [IprMeHeHue JIeKTPOMAarHUTOB B TEXHHKE. bubnuoreka L{OK https://m.edsoo.ru/ff0ac74a
DIEeKTPOABUTATENb MMOCTOSSHHOTO TOKa. Vcnonb3oBanue

61 JIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOUCTBAX U HA bubmuoreka LIOK https://m.edsoo.ru/ff0ac86c
TpaHCIopTe

62 Omnpitel Dapanes. 3aKOH NEKTPOMArHUTHOM MHYKIUH.
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[IpaBuio Jlenna

Onekrporerepatop. CriocoObl MOTyYEHUS IEKTPHISCKONR

63 3HEPIUU. DIEKTPOCTAHIIMN HA BO30OHOBIISIEMBIX UCTOYHHUKAX
p p
SHEPIruu

64 [TonroroBka K KOHTPOJBHOU paboTe MO TeMe "DIEeKTpHUIECKue
U MarHUTHBIE ABiIcHUA"
KonTtponsHas padora 1mo teMe "DIIEKTpUYEeCKUE U MAarHUTHBIE

65 POILHATP P BuGmoreka LIOK https://m.edsoo.ru/ff0ach14
SIBIICHUS
PesepBuebliil ypok. Pabora ¢ Tekctamu 1o teme "TemnsoBbie

66 P " P bubnuorexa IHOK https://m.edsoo.ru/ff0acc5e
SIBIICHUS
PesepBHrlil ypok. Pabora ¢ Tekctamu 1o teMe "I1oCTOSHHBII

67 PBHBI ypor. Ta Bu6miorexa LIOK https://m.edsoo.ru/ff0acdc6
ANEKTPUIECKUHN TOK

68 PeseprHblit ypok. PaboTta ¢ Tekctamu 1o tTeme "MarHuTHbIE

saBieHus"

HUrtor

68y
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9 KUIIACC

Ne JJleKTPOHHBbIE HU(PPOBBIE
n/n Tema ypoxa o0pa3oBaTe/bHbIE PeCypChl
1 Mexannyeckoe ABukeHue. MartepruanbHas TOYKa
2 Cucrema orcyeta. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABUKEHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NpAMONMHENHOE IBUKEHUE bubmmorexa [JOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOe npsiMonHeHoe nBrkeHne. CpeaHss 1 MTHOBEHHas!
CKOPOCTH
5 [IpsamonnHEHOE PaBHOYCKOPEHHOE JIBUKEHUE. Y CKOPEHUE bubmmorexa [TOK
https://m.edsoo.ru/ff0ad8d4
5 CKOpOCTb MPSIMOJIMHEIHOTO paBHOYCKOPEHHOTO JIBMKeHus. [ paduk
CKOPOCTH
Pemenue 3anau
CBoOoauoe nmagenune tein. OnsiTe! [ annnes
9 PaBHOMEpHOE 1BUKEHUE 0 OKpY)HOCTH. [lepnon u yactora bubmuorexa [IOK
oOparenus. JInHeiHas ¥ yriaoBasi CKOpOCTH https://m.edsoo.ru/ff0ael76
10 [{leHTpOCTpEMUTENBHOE YCKOPEHHE
11 [Tepssiii 3ak0oH HeroTOHA. BEKTOP CHIIBI fggj}ﬁfgggﬁﬁf 026612
12 Bropoii 3akoH HeroTona. PaBHoelicTByIOILIAs CHIla nggﬁ;?:g;gﬁﬁf 0ae72a
13 Tperuii 3akoH Hetotona. Cynepno3unus cui ngs?;;?:;(szgﬁﬁane%Z
14 Pemenue 3agau Ha npuMeHeHune 3aKkoHOB HproToHa bubnmoreka [JOK
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https://m.edsoo.ru/ff0aeb6c

bu6mmoreka [JOK

15 Cuna yupyrocti. 3akon Iyka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 Pemenue 3amau
bubnmoreka [JOK
18 Cna Tpeii https://m.edsogru/fanﬁss
bubnmoreka [JOK
19 Pemenue 3anay no teme «Cuma TpeHUS» httos://m.e dsocI)_Fru /#0afa26
20 Pewenue 3amau
21 Pemenue 3amau mo reme "3akonsl Hetorona. Cuna ynpyroctu. Cuina bubnunoreka [JOK
TpeHUs" https://m.edsoo.ru/ff0afb8e
99 Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpeHHe CBOOOIHOTO bubnunoreka [JOK
HajgcHus https://m.edsoo.ru/ff0af044
93 Ypok-koHpepeHnus "J{BrkeHne Tell BOKPYT TPaBUTAIIMOHHOTO LIEHTPa
(Conueunas cucrema). ['amaktuxu"
24 Pemenue 3ana4 no teme "Cuia TSHKECTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK
TAroTeHus" https://m.edsoo.ru/ff0af5f8
25 IIepBas kocmuueckast ckopocTb. HeBecoMOCTb 1 neperpy3ku bubmmorexa [OK
https://m.edsoo.ru/ff0af33c
26 PaBHOBecue maTepranbHOW TOUYKH. AOCOTIOTHO TBEPIOE TEIO. bubnmnoreka [JOK
PaBHOBecue TBEPIOTO TEJA € 3aKPETUIEHHON OCBHIO BpaIllCHUS https://m.edsoo.ru/ff0afe36
27 MowmeHT cuinbl. LleHTp TsxecTH
28 Pemenue 3anau no reme "MomeHT cuinbl. LleHTp TsxecT" ngg;ﬁfg;gﬁ; 0b02b4
29 ITonroToBka K KOHTPOJIBHOU paboTe 1o Teme "MexaHuueckoe aABwxkeHne. | bubmuoreka [JOK
B3aumopeiicreue ten" https://m.edso0.ru/ff0b0408
30 KontponbHas padota nmo Teme "MexaHn4ecKoe TBIKECHHE. bubnuoteka [JOK

BsaumogeiictBue Ten"

https://m.edsoo.ru/ffOb06ec
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31 Nmnynbe Tena. UMiynbe cuiibl. 3aKOH COXpaHEHUsI UMITyJIbca. Y Ipyroe bubnuoreka [JOK
Y HEeyNpyroe B3auMOJEICTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3agad no reme "3akoH COXpaHEHUSI UMITYJIbcA" bubmorexa HOK
https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTUBHOE IBHKEHUE B IPUPOJC M TEXHUKE"
bubnmoreka [JOK
34 Mexannyeckas padoTa U MOIITHOCTb httos://m.e dSO(I)_Fru p—
35 PaGota cuibl TsKECTH, CUITBI YIIPYTOCTH U CHJIBI TPEHUS bubmmorexa [JOK
https://m.edsoo.ru/ffob0db8
36 Pewenue 3amau
37 Cas13b sHepruu U padoTsl. [loTeHmanbHas sHeprus
38 Kunernueckas sneprusi. Teopema 0 KHHETHUECKOW YHEPTUU Bubmmorexa LIOK
https://m.edsoo.ru/ffob0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
40 Pemenue 3amau
41 KonebarenbHoe IBUKEHUE U €r0 XapaKTEPUCTUKU Bubnuorexa LIOK
https://m.edso0.ru/ff0b1858
42 3aryxaromue konedanus. BeiHyxneHHbie konebanus. Pezonanc E;:fg;ﬁf;tgﬁ;; 0b20f0
43 MareMaTuueckuii ¥ Npy>KUHHBIA MasITHUKU
44 VYpok-uccnenoBanne «3aBUCUMOCTD TIEPHO/Ia KOJICOAHUH OT KECTKOCTH bubmuorexa [JOK
MIPY’KAHBI U MAcChl Ipy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpariieHre SHePTUr MPU MEXAHUUECKUX KOJEOAHMSIX
bubmuorexka [JOK
46 Pemterrte saza https://m.edsogru/ffOblaec
47 Pemenue 3amau
48 Mexannyeckue BoiaHbI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpomonbpHbIC 1 bubmuoreka [JOK
MTONIEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepeHus "MexaHn4ecKue BOJTHBI B TBEPIOM Telle.
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CelicMuuecKre BOJIHEBI"

50 3Byk. Pacnipoctpanenue u oTpaxeHue 3ByKa
51 VYpoxk-uccienoanue "HabmogeHne 3aBUCIMOCTH BBICOTHI 3ByKa OT
4acTOThI"
52 ['poMKOCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKUN PE30HAHC
bubnmoreka [JOK
53 VYpok-koHpepennus "YnpTpazByk u HHGPa3BYK B MPUPOJIE U TEXHHUKE" httos://m.e dsogru /ff0b23ca
54 [ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo TeMe "3aKOHBI COXPaHEHUSI. bubnuorexa [JOK
Mexanunueckue KoneGaHus ¥ BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KonTponbHast padota no Teme "3akoHbI cOXpaHEHHUs. MexaHn4ecKue
KoJieOaHus U BOJTHBI"
56 DNEeKTPOMarHuTHOE 1oJjie. DIEKTPOMAarHUTHbIE BOJIHBI Bubmmorexa LIOK
https://m.edsoo.ru/ffOb2abe
S7 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
58 VYpoxk-koHpepenuus "[llkana 3meKTpoMarHuTHBIX BOJIH. Mcnonp3oBanue bubnnorexa [JOK
3JEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBsA3H" https://m.edsoo.ru/ffOb2fe6
59 Pemenue 3amaq
50 Pemenue 3a1a4 Ha onpe/eieHrne YacTOThI M ITTMHBI DJIEKTPOMAarHUTHOU
BOJTHBI
61 DnekTpoMarauTHas npupoza ceeta. CKkopocTh cBeTa. BonHOBbIE bubmuorexka [JOK
CBONCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Ucrounnku cBeta. [IpsiMonnHeitHOe pacnpoCTpaHEeHUE CBETa. 3aTMEHUS bubmuotexa [JOK
ComHua u JIyHbl https://m.edsoo.ru/ff0b3658
63 3akoH oTpakeHUs cBeTa. 3epkana. Pemenne 3a1ad Ha MpuMEHEHNE bubnmnoreka [JOK
3aKOHA OTPAKECHHMs CBETA https://m.edsoo.ru/ff0b38c4
64 [Tpenomnenue cBeta. 3aKOH PEIOMIICHHUS CBETa bubmmorexa [JOK
https://m.edsoo.ru/ffOb3aea
65 [TonHoe BHyTpeHHEe oTpaxeHue cBera. Mcnoib30BaHue MOJHOTO bubnmoreka [JOK

BHYTPCHHET'O OTPAXKCHHUSA B OIITUYCCKUX CBECTOBOJAX

https://m.edsoo.ru/ff0b3c5c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

66

Pemrenue 3amau

VYpoxk-koHpepenuus "Vcnonap30BaHne MOJIHOTO BHYTPEHHETO OTPAKCHHUS:

67
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [JOK
68 JI .0
FHSBL DIITTIHCCI CHIA TG https://m.edsoo.ru/ffob3f2c
. bubmuoreka [JOK

69 [TocTpoenne nu3o0paxeHU# B TMH3AX https://m.edsoo.ru/ffobd4da

bubmuoreka [JOK

70 P

CHICHHC sanat https://m.edsoo.ru/ff0b4206
bubmuoreka [JOK

71 - " "

VYpoxk-koupepenuus "OnTHUECKUE TUH3OBBIE TPHOOPHI https://m.edsoo.ru/ffoc0aTe
bubmuoreka [JOK

72 r .3

71a3 KaK ONTHUYECKasi cucTeMa. 3peHue https://m.edsoo.ru/FObA684

73 Ypok-koHpepenuus "Jledexts! 3penus. Kak coxpanuts 3peHue"

74 Pasnoxxenue 6enoro csera B criekTp. OnbiTel HetoToHa. CrioskeHue bubnuotexa [JOK
CIEKTpaJIbHBIX LBETOB. [lucnepcus ceera https://m.edsoo.ru/ff0cOf4c
JlabopaTopHas paboTta "OnbITHI TTO PA3JI0KEHUIO OEJIOT0 CBETAa B CIIEKTP

75 Y BOCIIPHUSTHUIO IBETA MPEIMETOB IIPH X HAOIIOJCHUHN Yepe3 [IBETOBBIC bubmorexa HOK

P t pedl P A pes it https://m.edsoo.ru/ff0cOe2a
¢bunabTpel"

76 Ypok-nipakTukyM "BoJHOBBIE CBOMCTBA CBETA: NUCTIEPCHUS,
uHTepdepenus u nuppaxmaus”

bubmuoreka [JOK

77 P
OmpiTel Pe3epdopaa u uranerapHas MOJIENbh aTOMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynater bopa. Moaens atroma bopa

79 Ucnyckanue u nornouieHue ceera atomoM. KBautel. JIuneituareie bu6mmorexa [IOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c

bu6mmoreka [JOK
- "H n
80 VYpoxk-npaktuky™m "HabitoieHre CuekTpoB UCITyCKaHUs https://m.edsoo.ru/FOC1550
81 PagnoakTUBHOCTE U €€ BUIIBI bubmnorexa [IOK

https://m.edsoo.ru/ff0c1672
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bu6mmoreka [JOK

82 Crtpoenue aToMHOTO siipa. HykioHHass Mojienb httos://m.edsoo.ru/ffocL8ac
83 PannoakTuBHBIC TipeBpaiieHus. M30Tombt bubnnorexa [IOK
https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau no treme: "PaguoakTuBHbBIC peBpalieHus" buGnnorexa [IOK
https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmanga
86 VYpoxk-koHpepenuus "PagroakTHBHBIE H3IIydeHHsS B IpUpoe, MeauiinHe, | bubnuoreka [JOK
TeXHHUKe" https://m.edsoo.ru/ff0c2126
87 SAnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsZIOBOT0 U MaCCOBOTO YHCE bubmmorexa [JOK
https://m.edsoo.ru/ff0c1c58
88 DHeprust CBA3HM aTOMHBIX sijiep. CBs3b MacChl M SHEPTUU Bubmmorexa LIOK
https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau mo teme "SnepHsie peakiun”
90 Peakuuu cunTesa u nenenus saep. Ucrounuku sHepruu ConHIA U 3BE3NT bubmmorexa [TOK
https://m.edsoo.ru/ff0c1e88
o1 Ypok-koHpepenmus "SAnepHas sHepreTrka. J[edcTBUS paquoaKTUBHBIX
U3JIy4E€HU! Ha )KUBbIE OPraHU3MBbI"
92 [ToarotroBka Kk KOHTPOJBHOM paboTe Mo Teme "INEKTPOMArHUTHOE TOJIE. bubnuotexa [JOK
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE siBIeHUS" https://m.edsoo.ru/ff0c223e
93 KonTponbHas padota no Teme "IJIeKTpOMarHUTHOE IOJIE.
DJIEKTpOMAarHuTHbBIE BOJHBI. KBaHTOBbBIE ABIEHUA"
94 [ToBTOpenue, 0606menue. JlaboparopHsie paboTHI IO Kypcy bubnmnoreka [JOK
"BzanMopaencTBue Tem" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 060061mIeHne. PenieHne pacueTHBIX U Ka4eCTBEHHBIX 3a/1a4 bubmuorexka [JOK
1o TeMe "TernoBble npouecchl” https://m.edsoo0.ru/ff0c2572
96 [ToBTOpenue, 0600mEeHne. Perenne pacueTHBIX U KaYeCTBEHHBIX 3a/1a4 bu6mmoreka [IOK
mo teme "KIIJ[ TennoBeIX aBuraresneit'” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 0600mEeHne. Perenne pacueTHBIX U KaYeCTBEHHBIX 3a/1a4 bubmuoreka [JOK

no teme "KIIJ] anexrpoycTtaHoBOK"

https://m.edsoo.ru/ff0c2b30
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08 [ToBTOpenue, o6o0menue. Jlaboparopasie padoThl 1o Kypcey "CBeToBbIE bubnuoreka [JOK
sIBJICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o600meHne. Pabora ¢ TekcTamu 1o Teme "3aKoHbI bubmuoreka [JOK
COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 IToBTopenue, o606menue. Pabora ¢ Tekcramu no Teme "Konebanus u bubnuotexa LIOK
BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 IToBTOpenue, o600meHne. Pabora ¢ Tekcramu mo Teme "CBeTOBbBIC bu6mmoreka [JOK
siBJIeHUS " https://m.edsoo.ru/ff0c3044
102 IToBTOpenue, 0000meHue. Pabora ¢ Tekctamu o Teme "KBaHTOBas U

snepHas pusuka"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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