AHHOTanus K pabodeit mporpamMme 1Mo yueOHOMY MpeaMeTy

HazBanue yueOHOro nipeamera/ ¢buzuka

y4eOHOMY KypCY/KypCy BHEYPOUHOI

JIeSITeIbHOCTH

HopmatusHas 6aza «3akoH 00 oOpazoBanuu B Poccuiickoit deneparinm»

oT 29 nexabps 2012 Ne273 —@3;

denepanabHbI rocy1apcTBEHHBIN 00pa3oBaTeIbHbBII
CTaH/JapT OCHOBHOI'O 0011ero oopa3zoBaHusl,
yTrBepxkacHHoro IIpukazom Mununcrepcrsa
oOpasoBanus u Hayku Poccuiickoit denepanuu oT
17.12.2010 r Ne 1897 «O06 yTBEepKIAeHUH
(henepanbHOTO TOCYIaPCTBEHHOT'O0 00Pa30BATEIHLHOTO
CTaHJapTa OCHOBHOT'O 001Iero 00pa3oBaHUs»;
npuka3 MunucrtepcTBa oOpa3zoBaHus U Hayku PD
Nel577 ot 31 nexabps 2015 r. «O BHeceHUH
M3MEHEHUH B (heJiepalibHbIi TOCy1apCTBEHHbBIN
00pa30oBaTeNbHBIA CTAHJAPT OCHOBHOT'O OOIIETO
o0Opa3oBaHusl, yTBEPKICHHBIA IPUKA30M
MunucTtepcTBa 00pazoBaHus U Hayku Poccuiickoit
Oeneparuu ot 17 nexadps 2010 r. Ne 189

MUCHMO JIeTIapTaMeHTa 00IIero 00pa3oBaHus
MunuctepctBa oOpa3zoBaHus U Hayku Poccuiickoit
®enepanun «O IpUMEpHONH OCHOBHOM
00pa3oBaTebHON MTPOrpaMMe OCHOBHOTO OOIIIETO
obpazoBanus» ot 01 HosOps 2011 r. Ne 03-766;
npukaza MunoOpHayku Poccuu ot 17.12.2010 Ne
1897 «O6 yTBepxaeHuu QenepaabHOro
roCcyapCTBEHHOT0 00pa30BaTEIbHOIO CTaHIapTa
OCHOBHOT0 00111eT0 06pazoBanus» (ganee — ®I'OC
OOO BTOpOro MOKOJIEHHUS);

IIporpammsl Bociutanust MbOVY «COILINe 60

uM. repoes Kypckoit OuTBbD»

Hemn pa3BUTHE MHTEpECa U CTPEMIICHHSI 00YUYaIOIIUXCST K
HAYYHOMY W3YYCHUIO TIPUPOJIBI, Pa3BUTHE MX
MHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEICTABICHHUIA O HAYYHOM METO/IC
MO3HAHUSA U (POPMHUPOBAHUE UCCIETOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOIIHM SIBJICHUSIM;
(bopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK
pe3yJsibTaTa U3yueHHsi OCHOB CTPOCHUSI MATEPUU U
(yHIaMEeHTaIbHBIX 3aKOHOB (PU3UKH;
(dhopMupoOBaHHE YMEHHUI PUMEHSTh (PU3HUECKUE
3HAHUS M HAy4YHBIC T0KA3aTeNbCTBA I O0BSICHEHUS
OKpY>KalOIIHNX SBJICHUN;

(opmMupoBaHKE TIPEACTABICHUN O POJIN (GUIUKHU IS
Pa3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU H
TEXHOJIOTHif;

pa3BUTHE MIPEICTABICHHUIA O BO3MOXKHBIX chepax
Oynymieit mpodecCHOHATBHON AESITELHOCTH,




CBSI3aHHOU C (PM3MKOM, MOATOTOBKA K JJabHEHIIEMY
00y4YEHHIO B 3TOM HaIlpaBJICHUU;

(bopMHpOBaHKE TOTOBHOCTH K JlalbHEHIIEMY
M3Y4YEHUIO (PU3HKHU Ha YyriayOaEHHOM YPOBHE B paMKax
COOTBETCTBYIOIIUX Npoduiieii 00y4yeHus: Ha ypoOBHE
cpemHero o0mero oopa3oBaHusl.

3agaun

MpUOOpPETEHNE 3HAaHUN O JUCKPETHOM CTPOCHUHU
BEILIECTBA, MEXaHUUYECKHX, TEIUIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUSX;
MpUOOpETeHNEe YMEHHUI aHAIU3UPOBATh U OOBICHATD
¢u3nveckue SBICHUS Ha OCHOBE M3YYECHHBIX
(u3MYECKUX 3aKOHOB M 3aKOHOMEPHOCTEI];
OCBOEHHUE METOJIOB PEIICHHS PACUETHBIX U
KaueCTBEHHBIX 3aJa4, TPEOYIOIINX CO3JaHus U
WCTIOJIB30BaHUS (PU3UUECKUX MOJIENICH, BKITIOYast
TBOPUYECKHUE U IPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4U;
pa3BUTHE UCCIIEI0BATENIbCKUX YMEHUN: HA0JI01aTh
SIBIICHUS U U3MEPSTHh PU3NUECKUE BEIIUYUHBI,
BBIIBUTaTh TUIIOTE3bI U IIPEJIaraTh
JKCIIEPUMEHTANIbHBIE CITIOCOOBI UX MTPOBEPKH,
IUIAHUPOBATh U IPOBOAUTD OIIBITHL,
SKCHEPUMEHTAIbHBIE UCCIIEOBAHMS, AHAIN3UPOBATH
MIOJIyYE€HHBIE JAHHBIE U J€JIaTh BHIBObL;

OCBOEHHE IPUEMOB pabOTHI ¢ MHPOpMaIIHeit
(bu3nvecKoro copeprkaHus, BKJItoYast HHHOPMAIIHIO O
COBPEMEHHBIX JOCTHKEHUIX (PU3UKH, UHTEPIPETAIHS
Y KPUTHUYECKOE OIICHWBAaHUE WH(OPMAIINH;
3HaKOMCTBO cO chepamu mpodeccuoHaTbHOMN
NeSITeTLHOCTH, CBSI3aHHBIMU C (DU3UKOM, 1
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha
JOCTHXKEHUSIX (PU3MUECKON HAYKH.

O0beM yacoB Ha peanu3aluio
MporpaMMBI 1O ToJIaM 00yUYeHHUs

Ha m3yuenune pusuku (yriryOn€HHBINH YpOBEHb) Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHuUsl OTBOJIUTCS
340 gacoB: B 7 kitacce — 102 gaca (3 yaca B HeJIeq0), B
8 kimacce — 102 vaca (3 yaca B Heneno), B 9 kiacce —
136 gacoB (4 yaca B HEJIETIIO).

CDOpMLI KOHTPOJII OCBOCHUS
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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
COCTABJICHA HAa OCHOBE MOJIOXKEHHM M TpeOOBAHMI K pe3yjbTaTaM OCBOECHHUS Ha
yIiIyOJIEHHOM ypOBHE OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMBbl, IPEICTABIECHHbIX
B ®I'OC 00O, a paboueit nporpammsl BocnuTanust 1 Konuenuuu npenogaBaHus
yueOHoro npeamera «Pusnka». [Iporpamma pazpaboraHa Ha OCHOBE CIEAYIOIIMX
HOPMAaTUBHBIX aKTOB U Y4€OHO-METOIUYECKUX IOKYMEHTOB:

e «3akoH 00 obpazoBanuu B Poccuiickoit deneparum» ot 29 nexadps 2012
Ne273 —-D3;

o  denepalbHBIN TOCYIApPCTBEHHBIN 00pa30BaTEIbHBIN CTAaHIAPT OCHOBHOTO
oO1mero oopazoBanusi, yreepxaeHHoro [Ipukazom MunucrepcTBa oOpazoBaHus u
Hayku Poccuiickoit @enepaunu ot 17.12.2010 r Ne 1897 «O06 yTBepxknenuu
dbenepanbHOro rocyapcTBEHHOTO 00Pa30BaTEIBLHOTO CTaH1apTa OCHOBHOTO
ob1ero oOpa3oBaHuUs;

e mnpuka3 MunucrepcrBa oOpazoBanusi U Hayku P® Nel1577 ot 31 nexadpst 2015 r.
«O BHEceHUHU U3MEHEHU B (heJiepalibHBIN TOCY1apCTBEHHBI 00pa30BaTeNbHbIN
CTaHJIapT OCHOBHOTI'O OOIIIEro 00pa30oBaHuUsl, yTBEPKICHHBIN MPUKA30M
MunuctepctBa oOpa3oBaHus u Hayku Poccuiickoit @eneparmu ot 17 nexadbps
2010 r. Ne 1897;

® UCHMO JierapTaMeHTa oluiero oopazoBanus MuHUCTEpCTBAa 0Opa30BaHUs U
Hayku Poccuiickoit @enepannu «O mpuMepHON OCHOBHOM 00pa30BaTEIbHON
porpaMMe OCHOBHOTO 00111ero oopazoanusi» oT 01 HosOpst 2011 1. Ne 03-

766;

e npuka3za Munobpuayku Poccuu ot 17.12.2010 Ne 1897 «O06 yTBepxkaeHuH
denepanbHOro rocyJapcTBEHHOr0 00pa3zoBaTEIBLHOIO CTaH/1apTa OCHOBHOTO
obmero oopazoanus» (nainee — @I'OC OOO BTOPOro MOKOJICHUA);

e [Iporpammsl Bocnutanuss MbOY «COILINe 60

uM. repoeB Kypckoii OUTBBI)

Conepkanne mporpamMmbl MO (U3MKE HAMPaBIEHO Ha YIOBJIETBOPEHUE
MOBBIIMICHHBIX 3aMPOCOB  OOYYAIOIIUXCS, CTPEMSIMXCA K Oojee TIyOOKoMy
OCBOCHHUIO (DU3MYECKUX 3HAaHWM, U Ha (POPMUPOBAHHME ECTECTBEHHO-HAYUHOU
rpaMOTHOCTH  oOyuarmuxcs. B mnporpammMe mno ¢uU3MKE  YUUTHIBAIOTCS
BO3MOXHOCTH yueOHOro mpenmera B peanusanuu TpedoBanuit ®I'OC OO0
TUTAHUPYEMBIM JTUYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs], a TAKKe
MEKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAyYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTI'O 00IIIero 0Opa3oBaHusl.



[Iporpamma mo gu3nke ycTaHABIMBAET pacipenesieHne y4eOHoro MaTepuana
Mo rogam oOydeHwus (1Mo KjaccaM), mpejjiaraeT MPpUMEpHYI0 MOCIe0BATEIIbHOCTD
M3yYEHHS] TEM, OCHOBAHHYIO Ha JIOTMKE DPa3BUTHSI MPEAMETHOTO COJCPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYArOIINXCS.

[Iporpamma 1o ¢u3uke pa3paboTaHa C IEJIbI0 OKa3aHHWS METOJIUYECKON
MTOMOIIIHA YYUTEIIO B CO3TaHUH pad0UYeii TPOrpaMMbl 10 y4eOHOMY TIPEAMETY.

®u3nKa ABISETCS CUCTEMOOOPA3YIOLIUM JIJIsl ECTECTBEHHO-HAYYHBIX YUeOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpoHOMUEH U pu3ndecKkoit reorpadueii, BHOCUT
BKJIAJI B €CTECTBCHHO-HAYUHYIO KapTUHY MHpPA, TPEIOCTABISET Hanbosee sICHbIC
00pa3ibl MPUMEHEHUSI HAYYHOTO METOJa MO3HAHUS, TO €CTh Croco0a MOJyYEHUs
JIOCTOBEPHBIX 3HAHUU O MUpE.

OnHa W3 TIaBHBIX 3aj1ad (PU3HYECKOTO OOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHusi COCTOMT B (OPMHUPOBAHWU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
HMHTEpeca K HayKe Yy 00yUYaronmxcs.

N3yuenne ¢u3ukun Ha yriayOoJ€HHOM YpOBHE NpeAroJiaraeT yBEepEeHHOE
BJIQJICHUE CIEAYOUUMU KOMIIETEHTHOCTSMH, XapaKkTepu3y MU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSITH SIBJICHUS;

OIIEHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCJICIOBAHUS;

MHTEPIIPETUPOBATh JIAHHBIE M HCIIOJb30BaTh HAYYHBIE JOKa3aTEIbCTBA JJIS
MOJIYYEHHUS BEIBOJOB.

[enmu wu3ydenuss (GU3UMKU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
onpenenensl B KoHuenmuu mnpenogaBaHusi ydeOHoro mnpeamera «®Duszukay B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoir @expepauuu, peanu3yroIIMX
OCHOBHBIE  00IIe00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHOW peIICHUEM
Komnernn MunuctepctBa npocgenienus: Poccuiickoit ®eneparuu (IpoToOKoa OT 3
nexadps 2019 r. Ne [1K-4Bh).

Henu nzyyenus Gpus3nku Ha yriayOaEHHOM YPOBHE:

pa3BUTHE HMHTEpPECca W CTPeMJICHUs OOyYaronuxcsi K HayYHOMY H3YUYCHHIO
MPUPO/IbI, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHUE TIPEACTABICHUM O HAYYHOM METOJE TMO3HaHUsA U (HOpMHUPOBAHUE
UCCIIE0BATEbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa M3y4YCHHS OCHOB
CTpOeHUs MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHUN TMPUMEHATh (PU3MYECKHE 3HAHUS U Hay4YHbIC
JI0Ka3aTeNIbCTBA JIJIs1 OOBSICHEHUS OKPY>KAIOIIMX SIBJICHUIA;

dbopMuUpoBaHUE TPEACTABICHUM O pOIM (U3UKK IS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHIl;



pa3BUTHE MpeICTaBJICHUI 0 BO3MOYKHBIX chepax Oymytiei
MpOoPECCUOHAIBHON  JIEATeTbHOCTH, CBS3aHHOM C (PU3WUKOW, TMOATOTOBKA K
JajabHeWIleMy 0Oy4eHHIO B 3TOM HAMPABJICHUY;

dbopMUpOBaHHWE TOTOBHOCTHM K JajibHEWIIEMy H3y4YeHUIO (U3UKH Ha
yriy0JEHHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpodusieit 00yueHus: Ha ypoBHE
cpeaHero oomiero oopa3oBaHusl.

JlocTuxeHrue 3TUX IeJed MmporpaMmbl MO (PU3MKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBaHusi 00ECIEYUBAETCS PEIICHUEM CIICTYIONINX 3a/1a4:

npruoOpeTeHre 3HAHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXAHWYECKHUX,
TEIJIOBBIX, DJICKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSX;

NpUOOpPETEHNE YMEHUN aHAIU3UPOBATh U OOBSICHATH (U3UUYECKUE SIBJICHUS HA
OCHOBE M3yYEHHBIX (PU3NUECKHX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUs paCYETHBIX U KaU€CTBEHHBIX 3aj1a4, TPEOYIOIINX
CO37IaHUSl W WCIOJb30BaHUS (PUBMUECKUX MOJIENeH, BKIOYas TBOPYECKUE U
MPaKTUKO-OPUCHTHPOBAHHBIC 3a]1a49H;

pa3BUTHUE MCCIIENOBATEIHCKUX YMEHUN: HAONIOJATh SBJICHHUS W U3MEPSTh
¢busnyeckue BEIMYUHBI, BBIIBUTATh TUIOTE3bI U MpeAJiaraTh 3KCIEPUMEHTAIbHBIC
CIIOCOOBI UX MPOBEPKH, TIIAHUPOBATH M MPOBOJUTH OIBITHI, SKCIEPUMEHTAIbHBIC
MCCIICIOBAHMS, AHAIM3UPOBATH MOTYYCHHBIC TAHHBIE U IeJIaTh BHIBOJIBI;

OCBOCHHME MPUEMOB paboThl ¢ HH(poOpMalueld (U3NYECKOro CoAepKaHUS,
BKJIIOYast MH(POPMAIIMIO O COBPEMEHHBIX JOCTHUKEHUSAX (PU3MKH, HHTEPIPETALUS U
KPUTHUYECKOE OIICHHBaHUE WH(OPMAITNH;

3HAKOMCTBO €O cepamu npodecCUOHAIBHON JAeATeIbHOCTH, CBA3AHHBIMU C
(GU3NKON, W COBPEMECHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHHUSX
(bu3nYecKoil HaAyKH.

Ha uzyuenue ¢pusuku (yriyOn€HHBIA ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIET0O
oOpazoBanus orBoauTcs 340 yacoB: B 7 kiacce — 102 yvaca (3 yaca B Hezieno), B 8
kiacce — 102 yaca (3 yaca B Hefieno), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIO).



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA YTJIYBJIIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenne pusnku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIPaBICHO
Ha JJOCTHKEHHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDI

B pesynbrare uzydenus Gpu3uMKy Ha YpOBHE OCHOBHOTO OOIIET0 00Opa3oBaHUs
y oOyyaromierocss OyayT cqpopMUpOBaHbI CIEAYIOUIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTu:

o l)nampuomuuecxkozo eocnumanus:

IIPOSIBJIEHUE MUHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nyecKoil HayKu;

[IEHHOCTHOE OTHOIIICHUE K JIOCTHKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoancKkozo u 0yX08HO-HPAGCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJIEHUH OOLIECTBEHHO 3HAYUMBbIX U
ATUYECKUX MpPOOJIEeM, CBSI3aHHBIX C MPAKTHUYECKUM TMPUMEHEHHEM JOCTHKEHUN
1)76370:97

OCO3HAHHME BAXXHOCTHU MOPAJIbHO-ITUYECKUX MPUHLMUIIOB B JIEITEIBHOCTH
Y4EHOTO;

e 3)acmemuueckozo 60CHUMAHUA:

BOCHPHUATHE ACTETUYECKUX KaueCTB (PM3MYECKON HAyKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTU, TOYHOCTH, TAKOHUYHOCTH;

o 4)yennocmu HayuHO20 NOZHAHUS:

OCO3HAHHME IIEHHOCTH (PU3MYECKON HAayKHM KaK MOIIHOTO HMHCTPYMEHTa
II03HAHHWS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOIMH, BAXKHEWILIEW COCTAaBIISIOLLEH
KYJbTYpHI;

OpUEHTAlMsI B JEATCIbBHOCTU Ha COBPEMEHHYI) CHUCTEMY HayUYHBIX
peACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPO/IBI;

pa3BUTHE HAY4YHOU Jt0O003HATENFHOCTH, HMHTEpeca K HCCIEA0BATENbCKON
NEeATENbHOCTH;

o 5)popmuposanusn Kynomypel 300p06ba u IMOYUOHATILHO20 DJ1A20N0YYUUA:

OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWiI O€30MacHOr0 TOBEACHUS Ha
TpPaHCIIOPTE, Ha JOpOrax, C OJJIEKTPUYECKUM U TEIUIOBHIM OOOpYJIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

c(hopMHUPOBAHHOCTH HaBbIKA peIICKCUM, TPU3HAHUE CBOETO MpaBa Ha OIINOKY
U TAKOr'o e MpaBa y JPyroro 4ejoBeKa;



e 6)mpyooeozo eochumanus:

AKTUBHOE Y4YacTHE€ B PEIICHUM MPAKTUYECKUX 3alad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3aluM, ropojia, Kpas) TEXHOJIOTUYECKOW U COIUAIBHOU
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIIe U (PU3NUECKUX 3HAHUM;

WHTEPEC K MPAKTUYECKOMY M3YUYEHUI0 Mpodeccuii, CBSI3aHHBIX C (DU3UKOMT;

e 7)IKON102UUECKO20 60CRUMAHUS:

OpUEHTAIMsI Ha TPUMEHEHUE (PU3NUECKUX 3HAHUW JJi1 pelICHUs 3ajlady B
00J1aCTH OKPYKAIOIIEH Cpebl, TUTAHUPOBAHUSI TOCTYIKOB 1 OLICHKU UX BO3MOXXKHBIX
MIOCJICACTBUM JIJISI OKPYKAIOIIECH CPEIbl;

OCO3HaHHWE TI00ATHFHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TMyTed uX

pelieHus;
o 8)adanmauuu K u3MEHAIOWUMCA YCI08UAM COUUATLHOI U NPUPOOHOIL
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUM TIPH BBITIOJHEHUU HWCCIEIOBAHUN U
MIPOEKTOB (PM3MUECKON HAMPABIEHHOCTH, OTKPHITOCTD ONBITY M 3HAHUSIM JIPYTHUX;

MOBBIIICHWE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 IPAKTHYSCKYIO
JeSITEIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHWM, YMEHHH (QOpMYyJIHpPOBATH
WJIEH, TIOHSITHS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBICHUSIX;

oco3HaHHe Ne(UITMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1acTH
busuky;

IUTAHUPOBAHUE CBOETO PAa3BUTHUSI B MPHOOPETEHUH HOBBIX (PUIUUECKUX
3HAHUM;

CTPEMJICHHE aHAJIM3UPOBATH U BBISIBIIATH B3AMMOCBSI3H IIPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE€ C UCIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

OIICHKAa CBOUX JEUCTBUM C y4E€TOM BIUSHUSA Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJ100aTbHBIX TTOCIICICTBUN.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHMs IporpaMmbl o (GU3HKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuawmierocss OyayT chOpMUPOBaHBI MeTampeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TTO3HABATENIbHBIC YHUBEPCATLHBIC YIeOHbIC ICHCTBHS,
KOMMYHHUKATHBHBIC  YHUBEpCAlbHbIC  Y4eOHBIC  JCHCTBHS,  PETyJSITHBHBIC
yHUBEpCaAIbHbIC YUeOHbIC TCUCTBUSI.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbI€e JeiicTBUS
ba3oBble JJornueckue aeicTBu:
BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU O0OBEKTOB (SIBICHU),
KJ1acCU(UIIUPOBATH UX;



BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS] B pacCMaTpHBaeMbIX (aKTax,
JTAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NUECKUM SIBIICHHSIM;

BBISIBJISITh  IPUYMHHO-CJICJICTBEHHBIE CBSI3U TPU  M3YUYCHUH (PU3UUECKUX
SABJIEHUA M TMPOLECCOB, AENATh BBIBOJBI C HCIOJIb30BAaHUEM ACAYKTUBHBIX H
WHIYKTUBHBIX  YMO3aK/IIOUEHUM, BBIIBUTaTh THUIOTE3Bl O  B3aUMOCBS3AX
(U3UYSCKUX BEIMYHH;

CaMOCTOATENIbHO BbIOMpATh cocO0 pelieHus y4eOHOH (u3HuecKou 3ajayu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILECHHUS, BHIOOp HamboJee MOIXOSAIEr0 C
Y4ETOM CaMOCTOSITEIbHO BBIAEICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarebcKue 1eCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;

IPOBOJUTH MO CAMOCTOSITENIbHO COCTABJIECHHOMY IUIAHY ONBIT, HECIIOKHBIM
bu3HYecKuil IKCIEPpUMEHT, HEOOIBIIIOE UCCIIe0BaHNE (PUZNYECKOTO SABIICHUS;

OIICHUBATh Ha MPUMEHUMOCTh M JJOCTOBEPHOCTh HMH(POPMAIIUIO, TTOTYUCHHYO
B XO/JI€ UCCJIEIOBAHMS WJIA SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (DopMyIMpoBaTh 000OIIEHUSI M BBIBOABI MO pe3yJbTaTam
IPOBENEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

IPOrHO3UPOBATh BO3MOKHOE JajibHeIIee pa3BuTue (PU3MUECKUX MPOLECCOB,
a TaKXXe BBIJIBUTaTh MPEANOJOXKEHUs 00 HUX Pa3BUTUU B HOBBIX YCJIOBHUSX U
KOHTEKCTax.

Pabora c nnpopmanmei:

NPUMEHSTh PAa3IUYHbIE METO/bl, HHCTPYMEHTHI M 3alpOChl MPU IMOUCKE U
oTO0pe MH(pOPMAIUU UK JAHHBIX C YYETOM MPEAJIOAKEHHON yueOHOM (hu3ndecKon
3a/1a4u;

aHAJIN3UPOBaTh, CUCTEMATU3UPOBATh W MHTEPIPETUPOBATH HH(POPMALIUIO
Pa3IUYHBIX BUOB U (HOPM MPEACTABICHUS;

OIICHWBATh HAAEKHOCTh HWHPOPMAIMHA 110 KPUTEPHUSAM, TIPEITI0KCHHBIM
YUUTEJIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJIbHYIO  (OpMYy  MpEeACTaBICHUS
uHpOpMAIMM W WUIIOCTPUPOBATH pEIIaeMble 3aJaddl HECJIOKHBIMU CXEMaMHU,
AuarpaMMamu, HHOM rpauKoi 1 uX KOMOUHAIHSIMH.

KoMMyHHKAaTHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe eiiCTBUS:

B X0J1€ 00CYX/IeHUs1 yueOHOro MaTepuaa, pe3yJbTaToB 1a00paTOPHBIX paboT
U TPOCKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TEeMbl M BBICKA3hIBATh
UJICH, HAIlCJICHHBIC Ha peIleHWe 3a7add W TOJJCpXKaHHWe OJarokeaaTelbHOCTH
OOIIIEHNS,

COTIOCTABIIATh CBOM CYXJICHHS C CYKICHUSIMH JIPYTUX YUYACTHUKOB JTUAJIOTa,
OOHapYXUBATh Pa3INYKe U CXOACTBO MO3UIIHIA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX;



nyOJIMYHO TMPEACTaBIATh PE3YJIbTaThl BBHIMOJIHEHHOTO (PU3UYECKOTO OIBITA
(3KCIIEpUMEHTA, UCCIENOBAHUS, IPOEKTA);

NOHUMATh ¥ HCIIOJNH30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHWBUIYaTbHOM
paboThI IPU pELICHNN KOHKPETHON (PU3UUECKOI MPOOIEMBL;

NPUHUMATh LEIU COBMECTHOW JESATENbHOCTH, OPraHU30BbIBATh JEHCTBUS IO
e€ JOCTIDKEHHIO: pacmpelessiTh poyid, OOCYXJIaTh MPOLECCHl W PE3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBINOJIHATh CBOIO YacTh padOThl, JHOCTUras KayeCTBEHHOI'O pe3yjbTara IIo
CBOEMY HAIIpaBJICHUIO U KOOPIAMHHUPYS CBOM JACHCTBHUS C APYTMMHU YJIEHAMHU
KOMaH/Ibl;

OILICHMBATh KAaueCTBO CBOETO BKJIaga B OOMIMI MPOIYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO C(POPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

PerynsiTuBHbIe YHMBepcajibHbIe YUeOHbIe 1elCTBUS
Camoopranm3anus:

BBISIBJISITH ITPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOMUX IS
penieHust (U3NYECKUX 3HAHUM;

OpPUEHTHUPOBAThCA B  Pa3IMYHBIX  MOAXOJAX  NPHUHATUS  pELICHU
(MHIUBUYaJIbHOE, IPUHATHE PELLIECHUS B TPYIIE, IPUHATHE PEIIEHUHN TPYIIIO);

CaMOCTOSITENIbHO COCTABIIATh AJNTOPUTM pELICHUS (PU3MUECKON 3anayu Win
IJJaH MCCIIEJOBAaHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh Npe/ijlaraéMble BAPUAHTHI PEILICHUH;

JieJ1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLIHOHAJIBLHBIN HHTEJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Ipeajararh IUiaH €€ U3MEHEHHS,;

OOBSACHATH  NPUYUHBI  JOCTWKEHUS  (HEJAOCTHMKEHUS)  pe3yJIbTaToB
JEeSTENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCJE B XOJ BBINOJHEHUS
(U3UYECKOTO HCCIEeOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB,
M3MEHUBLIMXCS CUTYalUl, YCTAHOBJIEHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJIbTaTA LIEIU U YCIOBUSM.

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOZE CIOpa WM JUCKYCCHUHU Ha
Hay4HYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOTO.

IpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpPH PEIICHUH (PU3NYECKUX 3a7ad UJIH B
YTBEPKACHUIX Ha HAYYHbIE TEMBI M TaKOE K€ IIPaBO IPYroro.

INPEAMETHBIE PE3YJIbTATBI

K koHiy oOy4eHus npeaMeTHbIe pPe3yabTaThl HAa YIITYOJEHHOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y O0YUaAIOIIUXCS YMEHUM:



UCIIOJIb30BaTh MOHATHS: (PU3NYECKUE U XUMUYECKUE SBJICHUS, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIeJb, TUTIIOTE3a, €AUHUIIBl PU3NIECKUX BEIUYUH, aTOM, MOJIEKYJIa,
arperatHble  COCTOSIHMS  BellecTBa  (TBEpIoe, IKHUAKOE, Ta3000pa3Hoe),
MEXaHUYECKOE JBM)KEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE, IPSIMOJIMHENWHOE),
TPAeKTOpHS, paBHOAEUCTBYIOUIas cuil, Aepopmauus (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOOIIAIOUTNECS COCY/IbI;

YBEPEHHO pa3nuyarh sBieHUs (quddy3us, TEMIO0BOE IABUKEHUE YACTUIIL
BELIECTBA, PAaBHOMEPHOE [BIKEHHE, HEPAaBHOMEPHOE [BIIKEHUE, WHEPLHS,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPBIX TEN C 3aKPEIUIEHHOW OCBIO BpaIEHUS,
nepenavya JaBleHUs TBEPABIMU TellaMH, XHUAKOCTAMU U razamu, aTmochepHoe
JABJICHUE; TJIaBaHUE TEJI, IPEBPAIICHHS MEXAHUYECKOW SHEPTUH ) IO OMMCAHUIO X
XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JaHHOE
(u3nyecKoe sIBIECHUE;

pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PU3NYECKUX SBJICHUH B OKPY’KaIOLIEM
Mupe (B TOM 4Hcie (PU3HYECKHE SIBJICHUS B NPUPOAE: NPUMEPHI IBUKEHUS C
Pa3IUYHBIMU CKOPOCTSMU B JKMBOU U HEKUBOW MPUPOJE, NEUCTBUE CUJl TKECTH,
TPEHUsI, YOIPYTOCTH B MPUPOJEC U TEXHUKE, BIUSHUE aTMOCPEPHOTO AABJICHUS HA
’KUBOM OpraHu3M, IIaBaHUE PbIO, pplYaru B TEJE YEJIOBEKa), IPU 3TOM MEPEBOAUTD
MPAKTUYECKYIO 33/1a4y B YUYEOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH )
(U3HYECKUX SABICHUI;

OINMCHIBATh M3yUEHHBIE CBOICTBa Tel U (PU3MUECKUE SIBJICHHS, UCIOJb3YS
¢u3nueckue BeTUUUHbI (Macca, 00bEM, INTIOTHOCTh BELIECTBA, BPEMS, Iy Th, CPEIHSSA
CKOPOCTb, CHJIa YIPYIOCTH, CHJIA TSKECTH, BEC Tea, CHJIA TPEHUsA, JaBJICHUE
TBEPAOTrO TeJa, JaBJIEHUE CTOI0a KHUAKOCTH, BEITAIKMBAIOIIAS CUJIa, MEXaHUYeCKas
paboTa, MOIIHOCTb, IJIEYO CHJIbl, MOMEHT CHJIbl, KO3(PQULIUEHT MOJE3HOr0
JEUCTBHUS MEXaHU3MOB, KHHETHYECKas U OTEHLUAaIbHAas SHEPIHsl), IPU OMHCAHUU
MpaBWIBHO TPaKTOBaThb (DU3MUECKUNA CMBICT HCHOJB3YEMBbIX BEJIMYMH, UX
0o0O3HaU€HUS W €OUHULBI (PU3UYECKUX BEJIMYUH, HaXOAUTh (POPMYJIbI,
CBA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BETUYMHY C APYTMMH BEJIMUYMHAMU, CTPOUTH
rpadyKi U3y4EeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3MUECKUE SIBICHUS U MPOLIECCHI, HCTIONb3Y I
paBuiia CI0KEeHUs CuJl (BJIOJIb OJIHOM MpsMON), 3aKkoH ['yka, 3akoH [lackans, 3akoH
ApxuMena, IpaBUJIO paBHOBECHS pblyara (0JI0Ka), «30J10TOE NPABUIIO» MEXAHUKH,
3aKOH COXpaHEHUs] MEXAaHWYECKOM »HHEPruu, IpU ITOM J1aBaTh CIIOBECHYIO
(GOopMyITUPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTEMATHUYECKOE BhIPAKECHHE;

CTPOUTH MPOCThIe (U3MUECKUE MOJENIU PEabHbIX O0BEKTOB, MPOLIECCOB U
SABJICHUM, BBIACIATh IIPA OTOM CYLIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA
00BEKTOB, IPOLIECCOB, SBJIECHUH, MPUMEHAThH (PU3UUECKUE MOAEIH 1Ji1 O0bICHEHUS
(GU3nYECKUX MPOLIECCOB U PEIICHUs yUeOHBIX 3a7a4;



OOBSCHATH (PU3UUECKHE SIBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE€ CUTyallMid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M peliaTh
KAueCTBEHHbIC 3aJaud, B TOM YHCIE TPeOYIOUIME YHUCIEHHOrO OLICHUBAHUS
XapaKTEPHBIX 3HAYEHUU (PU3UYECKHX BEIMYUH, IPU 3TOM BBHIOMPATH aIeKBATHYIO
(Gu3HYECKYI0 MOJIEb, BBISBIATh MPUYUMHHO-CIEICTBEHHBIE CBS3U U BHICTPAUBATh
JIOTUYECKYIO0 IIENOYKY PACCYXKICHHM C ONOpOM HAa M3YYCHHBIE CBOMCTBA
du3nyecKuX SIBICHUHN, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/IEIH;

pemiath pacu€THbie 3amauu (B 2—3 NEHCTBUA) MO M3ydaeMbIM TeMaM Kypca
¢busnku, BIOMpas aiekBaTHYIO (U3HYECKYIO0 MOJIENb, C UCIOJb30BaHUEM 3aKOHOB
1 (HopMyJI, CBA3BIBAIOIINX (PH3UYECKUE BETMIMHBI, 3AMICHIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE PELICHUE 3a/1a4H, BBISIBISATH HEJOCTAIOIIUE WK U30BITOUHBIE JAHHBIE,
000OCHOBBIBaTh BBIOOp METOJA pEIICHHsS 3aJayd, HUCIO0JIb30BaTh CIIPABOYHbIC
JaHHBIE, TIPOBOAUTH MAaTeMAaTUYECKHE IpeoOpa3oBaHUs M pacd€Thl, OIICHUBATH
PEATHCTUYHOCTh MOJYYEHHOTO 3HAYCHUsS! (PU3UUECKOW BEIMYUHBI U OINPEICISThH
pa3MepHOCTh (PU3UIECKON BEIIMUNHBI, TOTYUYEHHON MPH PEIICHUH 3a1a4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIITUTH MPU MTOMOITH (PU3UIECKUX
METOJIOB, W TMpeJjaratb OPUEHTUPOBOYHBIA CHOCOO pelIeHUs, B OINUCAHUU
UCCIICIOBAHUSI  paclo3HaBaTh  IPOBEPSEMOE  MPENINOJIoKeHUue  (TUIOoTe3y),
MHTEPIPETUPOBATH MOJYYECHHBIN PE3yJbTaT;

MPOBOJIUTH OMBITHI 10 HAOIIOEHUIO (PU3NUECKUX SIBJICHUN WU (PU3NUECKUX
cBOMCTB Ten (nuddys3usi, TEIIOBOE pacIIMPEHUE Ta30B, SBIEHWE WHEPIIUU,
U3MEHEHHUE CKOPOCTH MPU B3aUMO/JICHCTBUU TEJ, Iepe/iada JaBICHUS )KUJKOCTBIO U
ra3oM, IMpOSIBJIECHUE JEHUCTBHUS aTMOC(PEPHOro JaBIEHUS, IEHCTBHE MPOCTHIX
MEXaHM3MOB): (opMynaupoBaTh MPEANOJIOKEHHUE (TUIMOTE3y) O BO3MOXKHBIX
pe3yibTaTax HaOJII0JEHUH, CAMOCTOATEILHO COOMPaTh YCTAHOBKY U3 U30BITOYHOTO
Habopa 00opyoBaHus U (HOPMYITHUPOBATH BHIBOIBI;

MPOBOJIUTH TPSIMbIE ¥ KOCBEHHBIE W3MEPEHUS (PU3NUECKUX BEIIMUWH
(paccTosiHue, TPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, chiia, TeMIeparypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOrO Tejla, CUiIa TPEHHS CKOJbXKEHUS, JlaBJICHUE
BO3/lyXa, BEITAIKUBAIOIAS CUJIa, JEHCTBYIOIIAs Ha MTOTPYXEHHOE B )KUJIKOCTD TEJO,
KOA((PHUITMEHT TOJIE3HOTO MEWUCTBHSI MPOCTHIX MEXAaHW3MOB) C HCIOJIH30BAHUEM
aQHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP METOJIa M3MEPEHUsI,
dbuKcupoBaTh MOKa3aHus MPUOOPOB, HAXOIUTh 3HAUYEHHUE U3MEPSIEMOU BETUUHHBI C
MOMOIIIBIO YCPEHEHUS PE3YIbTATOB CEPUU U3MEPEHUI U OIIEHUBATh OTPELIHOCTh
W3MEpPEHUN;

IPOBOJUTH HECIOXKHBIE AKCIIEPUMEHTAIbHBIE UCCIEIOBAHUS 3aBUCUMOCTEM
bu3nuecKkux BENUYUH (3aBUCUMOCTHU IMYTH PaBHOMEPHO NBWXKYIIErocs Tejaa OT
BPEMEHU JBUXKEHHUS TeJa, CHJIBI TPEHHsS] CKOJIBKEHUSI OT CHJIbl HOPMAJIbHOTO
JaBJICHUS, KaueCTBa 00pa0OTKH TOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHJIBI TPCHUS



OT IUIOIIAAM CONPUKOCHOBEHMS TEJ, CHJIBI YIPYrOCTU OT YIUIMHEHMS MPYKUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT O0OBEMaA NOTPYKEHHOM YacTH Telda M OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, HA KOTOPYIO
HOTPYXKEHO TEJO, YCIOBUH IUIaBaHMs TE€J, YCIOBUN paBHOBECHUS pblyara 1 OJIOKOB):
COBMECTHO C yuuTeneMm (OpMynupoBaTh 3aJady M THUIOTE3Yy MCCIEeI0BaHus,
CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh  MCCIEAOBAHUE, CAMOCTOSITENIbHO COOMpaTh
AKCIIEPUMEHTAIIHYIO YCTAHOBKY C MCIOJIb30BAaHUEM WHCTPYKIMH, MPEICTABIATH
NOJIyYEHHBIE 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BHJI€ TaOIUIl U TpaduKoOB,
OLICHMBATH MTOTPEIIHOCTH, JE€JIaTh BBIBOJBI 10 pE3yIbTaTaM UCCIIEIOBaHMS;

coOnrofaTh TMpaBWiIa TEXHUKH 0Oe30macHoro TpyAa IMpu  pabore ¢
71a00paTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPUHILIUIIBI AEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMETp, pbluar, Mo IBUKHBIN
Y HETIOJBHKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;

XapaKTepHU30BaTh MPUHIUIIBI IEUCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTMUYECKHUX MIPOLIECCOB C OMOPOMl HAa UX ONMHUCAHMS (B TOM YHCIIE:
HNOJUIMITHUKHN, YCTPOICTBO BOAONPOBOAA, THIpaBIMUYECKUN Tmpecc, CHUQOH,
MaHOMETp, BBICOTOMEpP, NOPIIHEBOM HACOC, APEOMETP), HCIONb3Ys 3HAHUSA O
CBOMCTBax (PU3MYECKUX SIBICHHI H HEOOXOAuMble (PHU3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHHYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPHUOOPOB M TEXHOJOTUYECKUX IIPOLECCOB IIpU
pelIeHn y4eOHO-TPaKTUYECKUX 3a/1ay;

OPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUUECKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHWU B IOBCEJHEBHOW JKU3HM U1 OoOecCredeHus
0e30macHOCTH TpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKMMHU YCTPOMCTBAMU,
COXPAaHEHUS 370POBbS U COONIONEHHS HOPM OKOJOTMYECKOTO TIOBEACHHUS B
OKPYJKaroIIEn CpeLe;

OCYIIECTBIIATH OTOOP UCTOYHHUKOB MHPOpPMAINK GU3UUECKOTO COJAEPKAHUS B
WUuTepHere, caMOCTOATENbHO (DOpPMYIHpYys MOMCKOBBIA 3alpoc, Ha OCHOBE
MMEIOIINXCA 3HAHUW W MYTEM CpPAaBHEHUS Pa3IMYHBIX HCTOYHUKOB BBIAEISATH
uHdopmaluio, KoTopas SBIAETCA MNPOTUBOPEYMBOM MM  MOXKET  OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPU BBIMOJHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy (pU3MUecKoro coaepiKaHus, CIpPaBOYHBbIE MaTepuajbl, PECypChl CETU
WNutepHer, Bnaaerb NpuéMamMH KOHCIEKTHUPOBAHUS TEKCTa, IPeoOpa3zoBaHUs
UH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHbIE KpAaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2-3 HMCTOYHHUKOB HMH(pOpManuu (pU3NUECKOro colepkaHus, B TOM YHUCIIE



nyOJUYHO JeNaTh KpaTKWE COOOIICHHsI O Pe3yibTarax MPOEKTOB WM YUeOHBIX
HCCIICIOBAHNM, NPHU 3TOM T'PaMOTHO MCIOJIB30BATh HM3YYEHHBIM IOHATHWHBIA
anmapar Kypca (GU3HKH, COMPOBOXK/IATh BHICTYIUICHNE TIPE3CHTALINCH;

OpU  BBIMOJHEHUM YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN pacnpenensiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33Ja4aMH, CIEIUTH 32
BBITIOJTHEHUEM IUIaHA JIEHCTBUM, aJ€KBAaTHO OLIEHWBAaTh COOCTBEHHBIN BKJIAJ B
JESTeNbHOCTh TPYMIBI, BBICTpAaBaTh KOMMYHHUKATHMBHOE B3aHUMOJICHCTBUE,
YUUTHIBasI MHCHHE OKPYKAIOIIHX.

UCIIOJIb30BaTh MOHATUS (Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE ABM)KEHUE
aTOMOB W MOJIEKYJI, arperaTHbleé COCTOSIHUS BEIIECTBA, KPHUCTAJUIMYECKUE U
amMop(HBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIM Tap, CHocoObl M3MEHEHUs
BHYTPEHHEH HHEPruu, »dJIEMEHTApHBIA OSJIEKTPUUYECKUNM 3apsij, NPOBOAHUKH,
MOJIYIIPOBOJTHUKH, TUDJIEKTPUKH, UICTOYHUKH TTOCTOSIHHOTO TOKA, DJIEKTPUUYECKOE U
MarHUTHOE TIOJIS, ONTHUYECKass CUCTeMa) U CHUMBOJMYECKUM SI3bIK (DU3UKU IpU
pelIeHnr yU4eOHBIX U MPAKTHYECKHX 3a71a4;

YBEPEHHO pa3iinyaTh SBJICHUS (TEIJIOBOE paCIIMpEeHHE (CKaTHE), TEMI0BOE
paBHOBECHE, MOBEPXHOCTHOE HATSHKEHHE, CMadyMBaHUE, KAaNWUISPHbIC SBICHUS,
UCHapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KPHUCTAUIM3alMsl, KHUIIEHHE, CIOCOOBI
TeIuIonepeaayn (TerIonpPOBOAHOCTh, KOHBEKIIUS, U3ITyUYeHHUE), TEIJIOBBIE TTOTEPH,
AIIEKTpU3aLMs TEJ, B3aUMOJICHCTBUE 3apsAOB, JICHCTBHS DJIEKTPHUYECKOTO TOKa,
KOPOTKOE€ 3aMbIKaHUE, B3aUMOJICIICTBME MATHUTOB, JIEHCTBUE MATHUTHOTO TMOJIS Ha
IIPOBOJIHUK C TOKOM) IO ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHNE U3yUYEHHBIX (PU3NUYECKUX SABICHUHN B OKPYIKaAIOIIEM
Mupe (B TOM uyucie (u3MyecKkue SBICHUS B TNPUPOJE: IOBEPXHOCTHBIE U
KallWJUIpHBIE SBJICHUS B MPHUPOJE, KPUCTAILIBI B Mpupoze, uziydyenue CounHiia,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHKE POCHI, TYMaHa, MHESI, CHETa,
DIIEKTPUYECKUE SIBIICHUS B arMocdepe, SICKTPUUECTBO >KUBBIX OPTaHHU3MOB,
MarHUTHOE MoJje 3eMiH, Apeid MoIrocoB, pojb MarHUTHOTO IO JIJIsl J)KU3HH Ha
3emie, MOJSIPHOE CHUSHUE), TpPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a7ady B
yueOHY10, BBIACIIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NYECKUX SBICHUM;

ONHCHIBATh M3yUYEHHBIC CBOMCTBA Tel U (DM3MUECKUE SIBICHHS, WCIOIb3YS
busnyeckue BeIMUUHBI (TEMIIEpaTypa, BHYTPEHHSIA SHEPTUsl, KOJIMYECTBO TEILIOTHI,
pabota rasa, yneiabHas TEIJIOEMKOCTh BEIIECTBA, yJelbHasl TEIJIOTa IJIABJICHHUS,
yAenpHas TeIIoTa mnapooOpa3oBaHMs, yJAeldbHas TEIJIOTa CropaHusi TOIUIMBA,
KOO(PQOUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOM  MAIIWHBI, OTHOCHUTEJIbHAS
BJIQKHOCTh BO3JyXa, OJIEKTPUYECKHN 3apsi, Cujla TOKa, DIIEKTPUYECKOE
HaMpspKeHUe, COMpoTHBJIeHUE NpoBogaHuKa, DJIC B 1enu MNOCTOSHHOTO TOKAa,
AIIEKTPUYECKOE yNIEeJIbHOE COMPOTUBIEHUE BEIIECTBA, paboTa U MOIIHOCTD



AIIEKTPUYECKOTO TOKA), IPU OMUCAHUU MPABUIBHO TPAKTOBATH (PU3NUECKHI CMBICIT
UCIIOJIb3YEMBIX BEJIIMYMH, UX OOO3HAUYECHUS M EAUHHIBI (PU3UUECKUX BEIMYHUH,
HaXOJUTHh (POPMYJIBI, CBSI3BIBAIOIINE AAHHYIO (U3WYECKYIO BEIMYUHY C JIPYTHMHU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH,;

XapaKTepU30BaTh CBOICTBA Tell, (PU3UUECKUE SIBICHUS U MPOLIECCHI, UCTIONb3Y I
OCHOBHBIE MOJOXKEHUS MOJICKYJISIPHO-KMHETUYECKON TEOPHUH CTPOCHHS BEIIECTBA,
ypaBHEHHUE TEIJIOBOro OajlaHca, 3aKOH COXPaHEHUs IEKTPUUECKOro 3apsa, 3aKOH
KynoHa, npuHIMI CyNepHo3uLMU 3EKTPUYECKUX Mosel, 3akoH OMa JuIsl ydacTka
nenu, npaBuia Kupxrogda, 3axkon Oma 11 nonHoW nemnu, 3akoH [[xoyns-JleHna,
3aKOH COXpPaHEHUs HHEPTUH, MPU STOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE;

CTPOUTH IPOCThIE (PU3MUECKHE MOJEIH pPEalbHbIX OOBEKTOB, MPOLIECCOB U
ABJICHUM, BBIAENATH NpPU STOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBa
00BEKTOB, MPOIECCOB, ABJICHUM, MPUMEHATHh (PU3UICCKUE MOACITH ISl OOBSICHCHUS
(pU3HYECKUX MPOIECCOB U pelIEHUsI y4eOHbIX 3a/1a4;

OOBSACHATH GUBNYECKUE SBICHHUS, MPOILIECCHI U CBOMCTBA TEJI, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa, W peliarhb
KayeCTBEHHbIC 3a/Jauyd, B TOM 4YHCIIe€ TPEOYIOIIUE YHCIEHHOTO OLIEHUBAHUS
XapaKTePHBIX 3HAYCHUH (PU3NYECKUX BEIMYUH, IPU 3TOM BHIOMPATHh a/IEKBATHYIO
(U3NYECKYI0 MOJIEIb, BBIABIATH MPUIMHHO-CIICCTBEHHBIC CBSI3M M BHICTPAUBATh
JOTMYECKYI0 IIETOYKYy PACCyXJIEHUH C Omopod Ha M3yYEHHBbIE CBOWCTBA
(¢u3nyecKux sBICHUHN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH;

YBEPEHHO pelaTh pacy€THbIe 3aAaud (C ONMopod Ha 2-3 ypaBHEHHUA) IO
M3y4aeMbIM TeMaM Kypca (pu3uku, BeIOMpas aleKBaTHYIO (DU3HUECKYI0 MOJIETb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OpMyJI, CBA3BIBAIOIIUX (PU3NYECKUE BEIMUYUHBI,
3alUChIBaTh KPAaTKOE YCIOBUE U Pa3BEPHYTOE pEIIEHUE 3a7aud, BBISBIATH
HEJOCTAIOUINE WM W30BITOYHBIE JaHHBIE, 0OOCHOBBIBATH BHIOOP METO/a PEIICHUs
3a/la4¥, WCIOJB30BaTh CIPABOYHbIC JaHHBIC, NPUMEHSATH METOABl AaHaln3a
pa3MepHOCTEH, MCIOBb30BaTh TpadUvIecKrue METObI PelIeHus 3a7ad, MPOBOIUTH
MaTeMaTUYeCKue MpeoO0pa3oBaHUsl U pacu€rhbl, OIEHUBATh PEATUCTUYHOCTH
MOJIyYEHHOTO 3HA4YEeHMs] (PU3UUYECKOW BEIUUYUHBI M OIpeNesTh Pa3MEpHOCTDH
(Gu3nYECKON BETNYNHBI, MOTYYCHHON IPH PEIICHUH 3a]1a4K;

pacrno3HaBaTh IPOOJIEMBI, KOTOPBIE MOXKHO PELIUTh IPU OMOIIN (PU3UUYECKUX
METOJIOB, W TMpeJularaTb OPUEHTHUPOBOYHBIM CIMOCOO pelIeHus, B ONHCAHUU
WCCIIEIOBAaHUS  paclo3HaBaTh  IPOBEPSEMOE  MPEIINONIOKEeHHe  (THUIOoTe3y),
MHTEPIIPETUPOBATH MOTYUYCHHBIN Pe3ybTar;

IIPOBOJMTH OMNBITHI 110 HAOMIOACHUIO (PU3NUECKUX SBICHUM MU (PU3NUECKUX
CBOMCTB TeNl (KanWJUIApHBIC SIBJICHUS, 3aBUCHMOCTb JaBJIEHUS BO3JyXa OT €ro
o0béMa M TeMIeparypbl, CKOPOCTH TMpollecca OCThIBAaHUS (HAarpeBaHUs) MpU



U3IyYeHUH OT I[BeTa H3iIydaroliel (TOrjiomarmiei) MOBEPXHOCTH, CKOPOCTb
UCIIApPEHUs BOJABI OT TEMIEpPaTypbl KHUAKOCTH M IUIOMIaAUW €€ TOBEPXHOCTH,
AIIEKTPU3ALMS TET M B3aUMOJCHCTBUE SICKTPUUECKUX 3apsI0B, B3aUMOJCHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3yaJIU3alllsi MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB,
JIEUCTBUS MAarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSSHHOTO TOKa): (hOpMyJIHpOBaTh IpPOBEpsieMOe
MPEANONOKEeHHE  (TUIIOTE3y) O BO3MOXKHBIX — pe3yJibTaTax  HaOJIIoACHU,
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyIoBaHUS,
OMKCHIBATH XOJ OMbITa U POPMYIIUPOBATH BHIBOJIBL;

OPOBOANTH TPSAMbIE U KOCBEHHBIE H3MEPEHUA (PUIUYECKHX BEITUYHH
(TeMmeparypa, OTHOCHUTENbHAs BIAXHOCTb BO3JyXa, CHJa TOKa, HaIpsDKEHUE,
yAelbHasl TEIJIOEMKOCTh BEIIECTBAa, COMPOTUBIEHHWE TIPOBOJHUKA, paboTa U
MOIIIHOCTh 3JEKTPUYECKOTO TOKA) C HCIOJb30BAaHHEM aHAJIOTOBBIX U IU(POBBIX
pubOpoB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpeHus, (HUKCUPOBATH IMOKA3aHUs
npuOOpOB, HAXOAUTHh 3HAYCHUE M3MEPSEMOI BEIMUYMHBI C TIOMOIIBIO YCPEAHCHHUS
PE3yJIbTaTOB CEPUU U3MEPEHUI U OLIEHNBATh MOTPEIIHOCTh U3MEPEHU;

IIPOBOJIUTH AKCIIEPUMEHTAIbHBIE UCCIEAOBAHUSI 3aBUCUMOCTEH (PU3NUYECKUX
BEJIMYMH (3aBUCHMOCTH JaBJICHUS BO3JyXa OT ero o0béMa M HarpeBaHUs WIH
OXJTAKICHUS, UCCTIEIOBAHUE SIBJICHHS TETNIOOOMEHA MPU CMEIINBAHUN XOJIOJHOU U
ropsiael BOJbI, 3aBUCIMOCTD COITPOTUBIICHHS POBOTHUKA OT €T0 JIIMHBI, TIOMIaAN
MOTIEPEYHOT0 CEUEHUS U YJIETbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOIHUKA, CUIIBI
TOKa, MPOTEKAIOUIEr0 Yepe3 MPOBOJHMK, OT HANpsDKEHUS Ha TMPOBOJHUKE,
MCCIIEIOBaHUE TTOCIEA0BATEIBHOIO U apauIeIbHOTO COSMHEHH TTPOBOIHUKOB):
COBMECTHO C yuuTeneMm (HOpMyIupoBaTh 3aJady M THUIOTE3Yy HCCIEI0BaHNUS,
CaMOCTOSITENIbHO ~ TUTAHMPOBAaTh  MCCIEAOBAaHUE, CaMOCTOSTENIbHO COOMpaTh
HKCIIEPUMEHTAIIbHYIO YCTAHOBKY C HCIIOJIb30BAHUEM HHCTPYKLHUH, HPEICTABIATH
MOJIyYEHHBIE 3aBUCUMOCTH (DM3MYECKUX BEIMYUH B BHUJAC TAOIUI] UM TPadUKOB,
OLICHMBAThH MOTPEIIHOCTH, J€JIaTh BBIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHMS;

coOmro/laTh MpaBuiIa 0O€30MacHOTO TpyAa HpU padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI TEHCTBUS U3YYEHHBIX MPHUOOPOB, TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTHYECKHUX MPOIIECCOB C OMOPOI Ha X ONMUCAHUS (B TOM YHUCIIE:
CUCTEMAa OTOIUJICHUS IOMOB, TUTPOMETD, MapoBasi TypOUHA, aMIIEPMETP, BOJIbTMETP,
CUETYMK  DJIEKTPUUECKOH  HHEPruM,  DJIEKTPOOCBETUTENbHbIE  MPUOOPHI,
HarpeBaTeIbHbIC AJIEKTPONPUOOPHI (PUMEPHI), TPETOXPAHUTENHU U KX IPUMEHEHHE
B OBITY M TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,
AIIEKTPOJBUTaTENh TIOCTOSHHOTO TOKA), WCIIONB3ys 3HAaHUS O CBOMCTBax
bu3nUecKuX SIBICHUM, HEOOXOUMBbIE (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;



pacrno3HaBaTh IPOCThIE TEXHUUYECKHE YCTPOUCTBA U U3MEPHUTENIbHbIE TPUOOPHI
M0 CXeMaM M CXEMaTU4YHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JABUTaTellb BHYTPEHHErO0 CrOpPaHUs, 3JIEKTPOCKOI,
peocTar), COCTaBIATH CXEMbl DJIEKTPUYECKUX LIeTMed C TMOCIeA0BaTeIbHbIM U
napajijieibHbIM COEAMHEHUEM DJIEMEHTOB, pa3jinyas YyCIOBHbIE O0O3HAYEHUS
AJIEMEHTOB JJIEKTPUUYECKUX IIETIeH, UCIIOIb30BATh CXEMbI 1 CXEMAaTUYHbIE PUCYHKU
M3YYCHHBIX  TEXHHYECKHMX  YCTPOMCTB,  HM3MEPHUTENbHBIX  MPHOOPOB U
TEXHOJIOTUYECKHUX MPOLIECCOB MPHU PELICHUN YUeOHO-TIPAKTUYECKUX 3a/a4;

IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMAIIUIO O TPUMEPAX) MPAKTUIECKOTO
MCIOJIb30BaHUsA (PU3UYECKUX 3HAHWN B TMOBCETHEBHOM JKM3HM Uil 0OECIEUeHHUs
0€e301acCHOCTH MpU OOpallleHHH ¢ NpuOopaMu M TEXHUYECKMMHU YCTPOMCTBAaMU,
COXpaHEHUs 3J0pOBbsi U COOJIOJAEHUS HOPM DJKOJIOTHYECKOrO TOBEICHUS B
OKpY>Karollen cpeje;

OCYIIECTBIISATh MOUCK HHpOpMAIK (Hr3HUecKoro coaepxanus B lurepuere,
CaMOCTOATENBbHO (POPMYIUPYS MOMCKOBBIN 3alIPOC, HA OCHOBE MMEIOUIUXCS 3HAHUI
U CpPaBHEHUS JTOTIOJHUTEIbHBIX HMCTOYHUKOB BBIACIATH WH(MOPMAIHIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON U MOKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMNOJHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUsS, CIPABOUYHbIE MaTEpHalbl, PECYPChl CETU
WNutepHer, Bnaaerb NpuéMamMu KOHCIEKTHUPOBAaHUS TEKCTa, IpPeoOpa3zoBaHUs
uHdOpMaIuU U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/l1aBaThb COOCTBEHHbIE IMCHMEHHBIE U KpPAaTKHE YCTHBIE COOOIICHMUS,
0000111ast UHPOPMALMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COAEPIKAaHUS, B
TOM  4ucie MyOJIMYHO  MPEACTaBIAThH  PE3yJIbTaThl  MPOEKTHOM  WIIU
UCCIIeI0BATENbCKON EATETbHOCTH, IIPU ATOM IPAMOTHO MCIOJIb30BaTh N3yYEHHBIN
MOHSTUUHBIN anmapat Kypca PU3UKH, COTPOBOXKIATh BRICTYIIJICHUE TIPEe3EHTAIUEH;

MPYU BBIMOJHEHUH yYEOHBIX MPOEKTOB U MCCIEAOBAHUN (PU3NUYECKUX MPOIECCOB
pacnpenensiartb OOS3aHHOCTH B TPYIINE B COOTBETCTBUM C IOCTaBICHHBIMU
3a/layaMu, CIEAUTh 32 BBINOJHEHUEM IJIaHA JEHCTBUM M KOPPEKTHPOBATH €TO0,
a/IeKBaTHO OLIEHHWBATh COOCTBEHHBIN BKJIAJ B JACSTEIbHOCTD I'PYMIIbl, BHICTPAUBATh
KOMMYHHMKAaTUBHOE  B3aHUMOJECHCTBHE, TMpPOABIsAS TOTOBHOCTh  pa3pemniarhb
KOH(DIJIUKTBHI.

UCIOJIb30BaTh MOHATUSA (CHUCTEMa OTCYETa, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBUKEHUSI, HEBECOMOCTb U MEPETPY3KH, LUEHTP TAKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, MH(Pa3BYK U YIbTPa3ByK, JJIEKTPOMArHUTHBIE BOJHBI, PEHTTEHOBCKOE
U3JIy4YEeHHE, IKada 3JIE€KTPOMArHUTHBIX BOJIH, ICTOUHUKH CBETA, OJIM30PYKOCTh U
JaIbHO30PKOCTh, CIIEKTPbl UCIYCKAHMS U TOTJIONICHUs, anbda-, OeTa- U raMma-
U3ITy4YECHUsI, U30TOMBI, S/IepHasi U TEPMOSJICpHAs SHEPTreTUKa) U CUMBOJIUYECKUN
A3BIK (PU3UKU MIPU PEIICHUN YUEOHBIX U MPAKTHUECKUX 3a7a4;



YBEPEHHO  pa3nu4arh sABJICHUS (paBHOMEpDHOE U  HEPaBHOMEPHOE
MPSIMOJIMHEWHOE  JIBIDKCHHE, PaBHOYCKOPEHHOE TMPSIMOJIUHEHHOE JBHXKCHHE,
CBOOOJHOE MaJeHHE TeJ, ABUKEHUE II0 OKPYKHOCTH, B3aUMOJIEUCTBHE TeEl,
paBHOBECHE MaTepUAIbHOM TOYKH, PpEAKTHUBHOE JBHU)KEHHUE, HEBECOMOCTb,
KonebarenpHOe JABMKEHHE (TapMOHHMYECKHE, 3aTyXarollhe, BBIHYXICHHbBIC
KoJieOaHus1), pE30HAHC, BOJIHOBOE JBUXKEHUE (PaCIpOCTPAaHEHUE U OTPAKEHUE
3ByKa, WHTEep(depeHius u nudpakius BOJH), MPIMOIHHEHHOE PacIpOCTPAHCHHE,
OTpaXE€HUE U TMPETOMIICHHE CBETa, IOJIHOE BHYTPEHHEE OTPAKEHHE CBETa,
pasnokeHre Oenoro cBeTa B CIHEKTP U CIOXKEHHE CIEKTPAIbHBIX IIBETOB,
€CTECTBEHHAsl  PaJWO0aKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOTO  CIIEKTpa
W3JIyYCHHS) TI0 OMHCAHWI0 WX XapaKTEepPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX JaHHOE (U3HYECKOE SIBIICHHC,

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3MUECKHUX SBJICHUN B OKPY>KaIOIIEM
mupe (B TOM uucie (U3MYECKuEe SBICHUS B MPHUPOJC: TPUIUBBI U OTIIUBBHI,
newkenne 1iaHeT CoOJNHEYHOW CHUCTEMBI, PEaKTHBHOE JBUKCHHE IKHBBIX
OpraHWU3MOB, BOCIIPHATHE 3BYKOB JXHBOTHBIMH, 3EMIICTPSCEHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, IIBETa TE€J, ONTUYECKHUE SIBJICHUS B MIPUPOJIE, OMOIOTUYECKOe
JIEUCTBUE BUIUMOTO, YIBTPA(QHOJIECTOBOTO U PEHTTEHOBCKOTO M3ITyYCHUMH,
€CTECTBCHHBI PAJMOAKTUBHBIN (OH, KOCMHUYECKHE JIYUH, pPaTAO0AKTUBHOE
W3JIyYCHUE TPHUPOAHBIX MHUHEPAJIOB JCHCTBHE PAJAMOAKTHBHBIX W3IyYCHUN Ha
OpraHu3M 4YeJOBeKa), MPU ATOM IMEPEBOAUTH MPAKTUYECKYIO 3aady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN) (U3HUUECKHUX SBJICHUM;

OMKCHIBATh M3YyYCHHBIC CBONCTBA TEN U (DPU3WUYCCKUE SIBIICHUS, WCIIONB3YS
¢usndeckue BEMMYMHBI (CpeHSss W MTHOBEHHAs CKOPOCTh Tela IpH
HEPaBHOMEPHOM JIBH)KCHHH, YCKOpPEHHUE, IMepeMelIeHUuEe MPU PAaBHOYCKOPEHHOM
NPSIMOJIMHEWHOM  JIBMDKCHUH,  yIJIOBas  CKOPOCTh,  IIEHTPOCTPEMHTEIIbHOE
YCKOpEHHE, Cujla TPEeHHUsI, CHJIa YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHUE CBOOOTHOTO
MajJieHus, BEC TeNa, MEHTP TSHKECTH TBEPIOTO TeJa, UMITYJIbC Tela, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHHUYECKas paboTa U MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TEIa,
MOJIHSITOTO HAJl TOBEPXHOCTHIO 3€MJIM, MTOTEHIIUATbHAS YHEPTHUS CKATOU MPYKUHBI,
KHHETHYECKasi JHEPrus, IOJHAs MEXaHW4YecKas HHEprus, MepuoJl W 4YacToTa
KoJIeOaHui, mepruo] MaTeMaTHIYECKOTO M MPYXKUHHOTO MAasTHUKOB, JTMHA BOJIHEI,
I'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETAa, MOKAa3aTedb IPEIOMIICHHUS
Cpelibl), IPU OMKUCAHUU MPABUIILHO TPAKTOBATH (PU3NUYECKUN CMBICI UCIIOJIB3YEMBIX
BEJIMYMH, X 0003HAUCHUS U €TUHUIIBI (PU3NUECKUX BEIMYNH, HAXOAUTH (POPMYJIHI,
CBSI3BIBAIONIUE JAHHYIO (PU3WUYECKYIO BETUYNHY C APYTHMH BEIIMYNHAMU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIINYHNH;

XapaKTepHU30BaTh CBOMCTBA TeJl, PU3NYECKUE SIBICHUS U MPOIECCHI, UCTIOIb3YS
3aKOH COXpAHEHUS DSHEPIWH, 3aKOH BCEMUPHOTO TATOTCHUS, TPUHIIUI



CYyHEPNO3ULIMY CUJI, IPUHLMII OTHOCUTENBHOCTH ['anmunes, 3akonsl Hpr0TOHA, 3aKOH
COXpPAaHEHUSI MMITYJIbCA, TEOPEMY O KMHETHYECKOM JHEpPruu, 3aKoH ['yka, 3aKOH
bepHymin, 3aKOHBI OTPaXEHHSI U MPEIOMJIEHUSI CBETa, (POPMYIly TOHKOW JIMH3BI,
IIJJAHETAPHYI0 MOJECNIb aTOMa, HYKIOHHYIO MOJE/Ib aTOMHOIO sApa, 3aKOHBI
COXpaHEHUS 3apsAI0BOI0 U MAacCOBOI'O YMCEI IIPU SNECPHBIX PEAKUUAX, IIPU ITOM
pa3ianyaTth CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BHIPAKEHUE;

CTPOUTH (PU3NYECKHUE MOJENH peajbHBIX OOBEKTOB, IMPOLECCOB U SIBJICHUH,
BBIIEATh IIPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIEHHBIE CBOMCTBAa OOBEKTOB,
IPOLECCOB, SIBICHUN, MPUMEHATh (PU3NYECKUE MOJEIN MJii OOBSACHEHUs
(GU3MYECKUX MPOLIECCOB U PEIICHUs yUeOHBIX 3aa4;

OOBSACHATH (PU3UUYECKHE SIBJICHUS, POLECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE€ CUTyalluld IPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa, M pelarhb
KayeCTBEHHbIE 3a/auyd, B TOM 4HCIIe TPEOYIOLIUE YHCIEHHOTO OLIEHUBAHUS
XapaKTEepHBIX 3HAYEHUH (U3NYECKUX BEIMYUH, IPU 3TOM BHIOMpATh aJIEKBaTHYIO
(pU3HYECKYI0 MOJENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBA3U M BBICTPAMBATH
JIOTHYECKYIO0 LEMOYKY PACCYKICHHM M3 2—-3 MIaroB ¢ ONOpPOM Ha W3yYECHHBIE
CBOMCTBa (PU3NUECKUX SABICHUH, (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN;

YBEPEHHO pelaTh pacy€THBIE 3aJaud 110 U3y4aeMbIM TeMaM Kypca (DU3HKH,
BbIOMpas aIeKBaTHYIO (PU3UUYECKYIO MOJIENb, C UCIIOJIB30BAHUEM 3aKOHOB U (DOPMYJI,
CBSA3BIBAIOUIMX (DU3MYECKUE BEJIMYMHBI, 3alHUCHIBATH KPATKOE YCIOBHE U
pa3BEpPHYTOE pelICHUE 3aa4H, BISBIATH HEOCTAIOIINE WM U30BITOUHBIE JAHHBIE,
00OCHOBBIBaTh BBIOOpP METOAa pEUIeHHs 3a7aydd, HCIOJb30BaTh CIPaBOYHBIC
JAHHBIE, TPUMEHATh METOJIbI aHAJIU3a Pa3MEPHOCTEM, UCIIOIB30BaTh rpapuyecKue
METO/bI PEIIeHUs 3a1a4, TPOBOAUTH MaTeEMaTHUECKUE IPEOOpPa30BaHUs U PACUETHI,
OLICHUBATh PEATUCTUYHOCTh IMOJIYYEHHOTO 3HA4YE€HUS (PU3MYECKON BEIMYHMHBI U
OIpEAEIATh Pa3MEPHOCTh (PU3NYECKOM BEIMYMHBI, MOJYyUYEHHOW MpU PpEUICHUU
3ajauu;

pacno3HaBarh MPoOJIEMbl, KOTOPHIE MOKHO PEIIUTh TPU MOMOILIU (HU3HUYECKUX
METOJ0OB, W TMpejlaraTb OPUEHTHUPOBOYHBIM CHOCOO pEIIeHUs, B ONHCAHUU
UCCJIEIOBAHMSI  pAcClO3HaBaTh  IPOBEPSIEMOE  IPEAINOJIIOKEHUE  (THUIOTE3Y),
OLICHUBATH NIPABUIILHOCTD NOPSAKA IPOBEACHUS UCCIICAOBAHUSA, UHTEPIIPETUPOBATH
IIOJIyYEHHBIU pE3yibTar,

IIPOBOJMTD OMNBITHI 110 HAOMIOACHUIO (PU3NUECKUX SBICHUM MU (PU3NUYECKUX
CBOMCTB TeJl (M3y4eHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs YHEPIHUH,
3aKOHAa COXPAHEHHs MMITYJIbCa, IEWCTBUE 3aKOHA DEpHYy/UIM M BO3HUKHOBEHHE
NOABbEMHOM CHJIBI KpbUIA, 3aBUCUMOCTb MepuoAa KoOJIEOAHUN NPYKUHHOIO
MasITHUKA OT MacChl I'py3a U )XECTKOCTU MPY>KUHBI U HE3aBUCUMOCTD OT aMIUIUTYbI
MaJIbIX KOJIeOaHUM, MPSMOJIMHENHOE paCIIPOCTPAHEHUE CBETA, PA3JI0KEHHE OEI0ro
CBETa B CIIEKTP, U3YUYCHHUE CBOMCTB M300pa’KEHUS B IJIOCKOM 3€pKaje M CBOWCTB



n3o0pakeHusl IpeaMera B coOMparomieil JnH3e, HaAONIOACHUE CIUIOMIHBIX U
JTUHEHYATBIX CIIEKTPOB W3ITYYCHHUS ): bopMyIHpOBATH IpoOBEpsIEMOe
MpEANONoKEeHHEe  (TUIIOTe3y) O BO3MOXKHBIX — pe3yJibTaTax  HaOJIIoACHU,
CaMOCTOATENbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyJoBaHUS,
OMKCHIBATH XOJ OMbITa U POPMYIUPOBATH BHIBOJIBL;

MPOBOJIUTH TP HEOOXOTUMOCTH CEpPHUI0 TPSMBIX HU3MEPEHHH, OMpenemss
CpeIHee 3HaueHNE N3MEPSEMON BEIMUNHBI U ONTPEACIISISI TOTPENTHOCTD PE3yJIbTaTOB
OPsIMBIX U3MEpPEHNH, 000CHOBBIBATH BHIOOP CIIOCO0a M3MEpEHUs (U3MEPUTEIIBHOTO
npuoopa);

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PHU3NUECKUX BEIMUYMH (CPETHSS CKOPOCTh
U YCKOpPEHHE Tela TpPHU PaBHOYCKOPCHHOM JBM)KCHHH, YCKOPEHHWE CBOOOIHOTO
najfieHus, >KECTKOCTb MPY>KUHBI, KOAOUIIMEHT TPEHUS CKOJIbKEHUSI, MEXaHUYeCcKas
paboTa M MOIIHOCTh, YacTOTa W TMEPUOJ KOJICOAHUHW MaTeMaTHUYeCKOro W
NPY>KUHHOTO MAasTHUKOB, (OKYCHOE pacCTOSHUE COOMparomiel auH3bl U eé
ONTHYECKAsi CHJIa, PATUOAKTUBHBIA (POH) C WCIOJB30BAaHWEM aHAJIOTOBBIX W
U (poBbIX MPUOOPOB: 0OOCHOBBIBATH BHIOOP METOJA M3MEPEHUs, IUIAHHPOBATH
U3MEPEHHUs, CAMOCTOSITEIBHO COOMpATh JKCHEPUMEHTANBHYIO  YCTAHOBKY,
BBIUMCIIATh 3HAUYEHHWE BEJIMYMHBI M aHAJU3UPOBATH IMOJYUYEHHBIC PpE3YJIbTaThl,
OIICHUBAS MTOTPEITHOCTH PE3YJIHTATOB KOCBEHHBIX H3MEPCHUIA;

IIPOBOJIUTH AKCIIEPUMEHTAIbHBIC HCCIEIOBAHUS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBUCHUMOCTh IIyTH OT BPEMEHH IMPU PABHOYCKOPEHHOM JIBIKEHHUH 0e€3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBKEHHS OT CHIIBI
HOPMAJIGHOTO JaBJICHUS, TEPHOJa KOJIeOaHW MaTeMaTHYeCKOrO0 MasTHHKA OT
JUIMHBI HUTH, OMPEICICHUE YCKOPEHUS CBOOOMHOTO IIaJeHUs, HCCIICIOBAHHE
WU3MCHCHUS BEJIMYMHBI M HAIMPABJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTH YIJIa
OTpa)XE€HUs CBETA OT yTJja MaJIeHus, YIia MPEJIOMIICHUS OT yTia MMaJIeHus CBETOBOTO
Jy4a, UCCJIEIOBAHNE TPEKOB: U3MEPEHHUE DHEPTHH YACTHUIIBI IO TOPMO3HOMY IyTH
(mo ¢otorpadusm)): COBMECTHO C yuuTeseM (GOopMyJIUpOBaTh 3ajauy U THIIOTE3Y
UCCJICIOBAHMSI, CAMOCTOSTEIBHO IUIAHUPOBATh HCCIICAOBAHHUE, CAMOCTOSTEIHHO
coOupaTh  HKCIEPUMEHTAJIbHYI0  YCTAaHOBKY, TMPEACTAaBIATh  MOJyYECHHbBIC
3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUAEC TaOMUI[ W TpaduUKOB, OIICHUBATH
MOTPEITHOCTH, JIENAaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

coOnoIaTh MpaBWiIa 0O€30MacHOTO TpyAa HpU padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTePU30BaTh MPUHITUIIBI ICUCTBHUS U3YYCHHBIX MTPUOOPOB, TEXHUUECKUX
YCTPONCTB M TEXHOJIOTHYECKHX IIPOIIECCOB C OTIOPOM HA X ONMHUCAHKS (B TOM YHCIIC:
CIIUJOMETP, TaTUYUKH MOJOKEHHUS, PACCTOSHUS U YCKOPEHHUSI, paKkeTa, 3X0JIOT, OUKH,
nepuckon, (Qoroanmapar, MHKPOCKOI, TEJIECKON, ONTHUYECKHE CBETOBOJIBI,
CIEKTPOCKOT, JTO3UMETp, Kamepa BuibcoHa), WCMONB3ys 3HAHUS O CBOWCTBAaX



busnueckux  ABJICHUA W HeoOXonumble  (GU3MUYECKHE 3aKOHOMEPHOCTH,
HCTIONb30BaTh CXEMbl M CXEMATHYHBIE PHUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOILIECCOB MPH
pelIeHNN Y4eOHO-IPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMbl ISl MOCTPOCHUS
M300paKeHU B INIOCKOM 3€pKalie U coOuparomieit JuH3e;

MPUBOANTH MPUMEPHI (HAXOIUTh WHHOPMAIIHIO O MMPUMEPaX) MPAKTUIECKOTO
WCTIONb30BaHUs (PU3NUYECKUX 3HAHUN B MOBCEIHEBHOM KU3HU JJIsi 0OECIIeUEHUs
0e30macHOCTH TMpU OOpallleHuH ¢ NpudopaMu U TEXHUYECKMMHU YCTpPOMCTBaAMU,
COXpaHEHUs 370pOBbsi W COOJIOJCHUS HOPM DJKOJIOTHYECKOTO TOBEJCHUS B
OKPYXarUIEn Cpee;

OCYILIECTBIIATh MOUCK MHPOpMaLu Gpuzndeckoro cojaepxxkanusi B Intepuere,
CaMOCTOATENbHO (POPMYIIUPYS MOUCKOBBIN 3ampoc, HAXOAUTH MYyTH OMpeneIeHuUs
JIOCTOBEPHOCTH TOJYyYEeHHON HWH(GOpMAIlMM Ha OCHOBE HWMEIOIIUXCS 3HAHUM U
JOTIOJIHUTENBHBIX UCTOYHUKOB;

WCTIOJIb30BaTh MPU BBIMOJHEHUH YYEOHBIX 3aJaHUM Hay4YHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUs, CIPABOUYHbIE MaTEpHalbl, PECYPChl CETH
WNutepuer, Bnaaerb npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(pOpMaITK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO37aBaTh COOCTBEHHbIE MUCBMEHHBIE M YCTHbIE COOOLIEHUS Ha OCHOBE
uH(pOpMaIUU U3 HECKOJIBKUX MCTOYHHKOB (PM3MUECKOTO COAEpKaHUS, MyOIMYHO
NPEACTABIIATH PE3YJIbTAThl IPOCKTHOMN MU UCCIEI0BATENbCKON AEATEIbHOCTH MPU
3TOM TI'PaMOTHO MCIIOJb30BaTh M3YyYEHHBIM MOHSATUMHBIN ammapar M3y4aeMoro
paznena (U3MKM M CONPOBOXAATh BBICTYIUIEHWE MpPE3EHTaUEd ¢ Y4ETOM
0COOEHHOCTEH ayJMTOPUN CBEPCTHUKOB.



COILEPKAHUE OBYUYEHUA

Pa3znen 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KalOUIero Mupa.

®usuka — Hayka O mpupoje. SBJIeHUS NPUPOALI (FIEMEHTHI COJEPKAHUS, BKIIOYAIOIINE MEKIIPEIMETHBIE CBSI3H).
DU3NYECKUE SBIICHUS: MEXaHUYECKUE, TEIJIOBBIC, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusunyeckue BeMunuHbl. PazmepHocts. Equnuiipl pusndeckux BennuuH. M3Mmepenue Gu3ndeckux BeTUYrH. DTaJIOHBI.
Ouznueckue npudopsl. llena nenenus. Ilorpemnocts u3Mepenuit. IlpaBuna Oe3omacHoro Tpyda mnpu padoTe C
nabopaTopHbIM 000py0BaHNEM. MexTyHapogHas cucteMa eauHull. [lepeBo BHecucTeMHbIX enunuil B enuHuibl CH.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKW U3Yy4aloT MpuUpoay. EcCTecTBEHHO-HAyuYHbIH METOJ IO3HAHUS:
HaOJII0/IeHNE, TTOCTAHOBKA HAYYHOTO BOIMPOCA, BBIJIBMIKEHHE THIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmogaemMoro sBieHus. Onucanue GU3nUecKuX sIBICHHUM ¢ MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

Mexanuueckue, TENIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE SIBJICHUS.

®dusnyeckue npuOOPHI U MPOIEypa NPSIMbIX U3MEPEHUM aHATIOTOBBIM U ITU(PPOBBIM MMPUOOPOM.

Jlabopamopnuie padomol u onvimol.

Omnpenenenue 1EeHbI IeTEHUs Kbl U3MEPHUTEIBHOTO MTPUOOpa.

N3mepenne paccTossHUN.

N3mepenue miomaau u o06bémMa. MeToa majieTku.

N3mepenne BpeMeHHU.

N3mepenne 00bEMa )XKUIKOCTU U TBEPAOTO TENa.

Onpenenenre pa3MepoB MajbiX Teld. MeToa psioB.

[IpoBeneHue ucciaeqoBaHUsl O MPOBEPKE TMIIOTE3bI: JATBHOCTH MOJIETA MIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJibiiie, 4eM OOoJIbIIIE BHICOTA ITYCKa.

Paznen 2. IlepBoHayasibHble CBeeHNsI 0 CTPOEHHH BellecTBA.

CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMNBITHI, JOKA3bIBAIOIIKUE JUCKPETHOE CTPOEHUE
BEIIIECTBA.



JIBrxkeHne vactul] BemiecTBa. CBA3b CKOPOCTH JBUKEHHUS 4YacTHI] C TEMIIEpaTypod. BpOoyHOBCKOE ABUKEHUE.
Huddysus. BzanmopaeiicTBre 4acTUIl BEIECTBA: MPUTSKEHUE U OTTAaJIKUBaHUE.
ArperatHble COCTOSIHHS BEILECTBA: CTPOEHUE ra30B, KUJIKOCTEUH U TBEPIBIX (KPUCTAIMYECKUX) Tesl. B3anmocBs3b

MCIKOY CBOMCTBaMH BCHUICCTB B PA3HBIX AI'PCraTHBIX COCTOAHUAX U UX ATOMHO-MOJICKYJIAPHBIM CTPOCHHCM. OcobeHnHocTH
AI'pCraTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

Habmronenue 6poyHOBCKOTO ABUKEHHUS.

Habmonenue nuddysumn.

HaGmtonenue sinenuit, 00bICHIIONMXCS MPUTSHKEHUEM WJTM OTTAJIKWBAHUEM YaCTHUIl BEIIECTBA.

Jlabopamopnuie pabomot u onvimol.

OueHka quaMeTpa aToMa METOJIOM PSZIOB (C ucnoib3oBaHueM gororpaduit).

OnbIThI 110 HAOJIOJIEHUIO TETNIOBOTO PACIIUPEHUS Ia30B.

OMnBITHI 110 OOHAPY>KEHUIO IEUCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSIKEHUSI.

Pa3nen 3. /IBu:keHHe U B3aUMOAelCTBHE TeJl.

Mexanuueckoe neuxkenue. [lyte u nepemenienrie. PaBHOMepHOE U HepaBHOMEpHOE ABMkeHUEe. CBOOOIHOE MajeHHe
KaK IPUMEp HEPABHOMEPHOTO BUkKEHUSA Tell. CKopocTh. CpeHss CKOPOCTh IPU HEPABHOMEPHOM JABHKEHHUH. PacuéT mytn
Y BPEMEHHU JIBUKEHUS.

I'paduku 3aBUCHMOCTEH BENMYUH, OMUCHIBAIOUIMX JBHKeHHE. OOuue MoHATHS 00 OTHOCHUTEIBHOCTH JBUKECHHUS.
CiioxkeHne CKOpOCTeN I TeJl, ABMKYIIMXCS TapaJlIENIbHO.

SBnenne nHepuuu. 3aKOH UHEpIMU. B3anmoaeicTBre Ten Kak NTpUYMHA U3MEHEHUST CKOPOCTH JIBH>KeHUs Tell. Macca
KaK Mepa MHEPTHOCTH TeJla B IMOCTyNaTelbHOM ABWKEHHHU. IlnoTHOCTh BemiecTBa. CBS3b IUIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B equHuIe 00bEéMa BejecTBa. CMmecu U cruiaBbl. [loBepXHOCTHAS U JIMHEMHAS MIJIOTHOCTb.

Cuna kak XxapakTepucTuka B3auMozaeucTeus Ten. Cuia ynpyroctd M 3akoH I'yka. M3mepeHue cuibl ¢ MOMOIIBIO
IMHAMOMeETpa. SIBl€HUE TATOTEHUS M cuia TsokecTu. Cuia TsKeCTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocTsb.

Crnoxenue CUJI, HAITPABJICHHBIX 110 O,HHOﬁ HpHMOﬁ. PaBHOHCﬁCTBymmaH cun. Cumna TPCHU. TpCHI/IC CKOJIBKCHHA U TPCHHUC
ITOKOA, BA3KOC TPCHHUC. TpeHI/Ie B IIpUpPOAC U TCXHUKC.

Jlemoncmpayuu.



Habmronenne MexaHn4eckoro JIBUKEHUS Tefa.

N3mepenne cKkOpOCTH NMPSAMOJIUHENHOTO JBUKECHHS.

Hablntonenue siBjieHus MHEPLUU.

HaburoieHne n3MeHeHus: CKOPOCTH IIPU B3aUMOJIEHCTBUY TEIL.

CpaBHeHME Macc 110 B3aUMOJICHCTBUIO TE.

CnoxxeHue Cuil, HapaBJIEHHBIX 110 OAHOU MPSMON.

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHne CKOpOCTH paBHOMEPHOT'O JIBUYKEHUS (LIapUKa B )KUAKOCTU, MOJENHN AIEKTPUIECKOTO0 aBTOMOOMIISI U TaK
nanee).

Omnpexenenne cpeHe CKOPOCTH CKOJIbKEHHS OpyCKa MM [LIapUKA 110 HAKJIOHHOW MJIOCKOCTH.

Ornpenenenre MIOTHOCTH TBEPIOTO TENA.

OneIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD PACTSKEHUS (J1ehopMaliui) NPYy>KUHBI OT NPUIOKEHHON CHUIIBIL.

OnbITEl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT CWIbl JaBJICHUS U XapakTepa
COIPUKACAIOLINXCS TOBEPXHOCTEN.

Paszpnen 4. /laBjieHue TBEPABIX TeJl, sKMAKOCTEH U ra30B.

Hasnenue. Cuna napnenus. CiocoObl yMEHbIIEHHS U YBEIUYECHUS laBiieHud. JlaBieHue raza. 3aBUCUMOCTb J1aBJICHHUS
raza or oobéMa u Temmneparypbl. [lepenaua naBieHust TBEPABIMH TeIaMH, KUIKOCTSIMM M razamu. 3akoH [lackans.
[THeBMaTHYECKUE MALIVHBI.

3aBUCUMOCTb JJaBJICHUS )KUJKOCTHU OT INIyOMHBI Horpyskenus. ['uapocratnueckuit mapagokc. CooOmaromumuecs Cocyasl.
I'mapaBimnueckue MexaHu3mbl. VCnonb30BaHME BBICOKMX [JABJICHUM B COBPEMEHHBIX TEXHOJOTUSAX. Y CTPOMCTBO
BOJOIIPOBO/IA.

AtMmocdepa 3emnu u armocdepHoe aaBieHue. [IpuynHBI CyIIeCTBOBaHMS BO3AYIIHON oOosouku 3emin. OnbIT
Toppuuennu. U3mepenne arMochepHOro JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHUS OT BbICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 15 u3MepeHus arMoc(hepHOro TaBJICHHUS.

JleiicTBHE XUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX Teno. BriTankuparonias (apxuMenoBa) cuiia. 3akoH Apxumena.
VYcnoBrue BO3HUKHOBEHHS BBITAIKUBAIOIIEH (apXUMEIOBOM) CUJIbl, moaTekanue. [InaBanue ten. BoznyxoriaBanue.

Jlemoncmpayuu.



3aBUCHUMOCTbH JAaBJIEHUS ra3a OT TeMIEPATYPHI.

[Iepenaua naBiieHUS JKUAKOCTBIO U Ta30M.

Coobmiaroiuecs: CoCy/ibl.

['mppasnuueckui mpecc.

[IposiBieHue neicTBUst aTMOCPEPHOTO JTABIICHUS.

Cudosn.

3aBUCUMOCTH BBITAJIKUBAIOINIECH CHIIBI OT 00bEMA NOTPYKEHHOM B KUJKOCTh YAaCTU TEJIa U IMJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOW JKHIKOCTH.

VYcioBue IJ1aBaHus TEN: IUJIABAHUE WIIA IOTPYKEHHUE TEJl B 3aBUCHUMOCTH OT COOTHOLICHHS IUJIOTHOCTEW Tella U
KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

WccnegoBanue 3aBUCUMOCTH Beca Tejia B BOAE OT 00bEMa MOTrpy>KEHHON B KUJKOCTh YaCTH TeJa.

OrnpeneneHre BbITAIKUBAIOUIEH CUJIbL, IEUCTBYIOILIEH HA TEJIO, HOTPYKEHHOE B KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEMCTBYIOIIEW HA TEJIO B JKUAKOCTH, OT MACChI TEA.

OnbIThL, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOIIECH CHUJIbI, JEHCTBYIOIIEH HA TEIO B KUIKOCTH, OT 00bEMa
MOTrPYKEHHOM B )KUAKOCTh YaCTH TEJIa U OT MIIOTHOCTHU KUJIKOCTH.

Koncrpynposanue apeomerpa uim KOHCTPYUPOBAHUE JIOJKU U OIPEAEIICHUE €€ TPy30I0AbEMHOCTH.

Pa3znen 5. PaGota u MomHOCTH. JHeprus.

Mexanuueckas paboTa JJisl CHJI, HalpaBJICHHBIX BAOJb JUHUU NEpeMeIieHuss. MOITHOCTb.

[IpocThie MeXaHWU3MBI: pbluar, BOPOT, OJIOK, MOJMCHACT, HAKJIOHHAS IJIOCKOCTb, HOXXHUYHBIA MeXaHu3M. MOMEHT
cuibl. PaBHoBecue poruara. [IpaBuno momentoB. [IpuMeHenne npaBuiia paBHOBECHsI pblyara K 0JI0Ky. «30JI0TO€ MPaBUIION
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY, TEXHUKE, KUBBIX OpraHU3MaXx.

Mexanuueckas sHeprus. Kunerndeckass M mOTEHUMaIbHAs 3HEprus. [IpeBpamieHne OJHOrO BHJIA MEXAHWYECKOU
SHEPTUM B APYTrOi. 3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

[IprMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimol.



Hccenenosanue ycioBUi paBHOBECHs pblyara.

Nsmepenne KII/] HakIOHHON INTIOCKOCTH.

N3yuenue npaBuia peryara JJist MOABUAKHOTO U HEMOJBUKHOTO OJIOKOB.

Omnpenenenne KIIJ] noaBrKHOro ¥ HENOABUKHOTO OJIOKA.

Omnpenenenue padbOThl CUIIBI YIIPYTOCTH IPU MOBEME IPY30B TP MOMOIIY OBUKHOTO OJIO0KA.
N3ydenue 3aKkoHa COXpaHEHUS MEXaHUYECKON YHEPTHH.

Pasnen 6. TenuioBble siBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUs BemlecTsa. Macca M pa3Mepbl aTOMOB U
MoJieKyJa. OnBIThL, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUU.

Mopenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro COCTOSsIHUI BeniecTBa. Kpuctammnueckue u amopdusie Tena. ['paden —
HOBBIN MaTepUal AJisl HOBBIX TEXHOJOTUHM. TeXHOIOrnu NoMyuyeHus: HCKyCCTBEHHBIX aiMa30oB. OObsACHEHNE CBOWCTB ra3os,
KUJIKOCTEN M TBEPIBIX TEJ HA OCHOBE IOJOKECHUN MOJEKYJISIPHO-KMHETHYECKONM Teopuu. [I0OBEpXHOCTHOE HATSKEHUE,
CMayMBaHUE, KaMWUISpHbIE SBJICHUS. TEmIoBOe paclIMpeHHe M C)KaThe. 3aBUCUMOCTh JaBJEHHUS Ta3a OT 00bEMma,
TEMIIEPATYPHI.

Temnepatypa. CBsi3b TeMmmepaTypbl CO CpeIHEM KHHETUYECKOW DSHEprued TemIoBOro JBMIXKCHHUS YaCTHII.
TemriepaTypHbI€ IIKaJIbI.

Buytpenuss sHeprus. CiocoObl M3MEHEHHsI BHYTPEHHEN 3HEpruu: Teruionepeaadya U coBepuieHue padoTsl. Bubl
TEeIJIoNepeaun: TEMIONPOBOIHOCTh, KOHBEKIUS, U3IydeHre. Buibl Teronepeaaun B npupojie u Texuuke. HeoOpaTtumocTtsb
TEIIOBBIX IPOLIECCOB.

KonuuecTBo TemnoThl. Y ienbHas TEIIOEMKOCTh BellecTBa. TemiooOMeH U TemioBoe paBHoBecue. 3akoH HeroToHa-
Puxmana. YpaBHeHue TemioBoro 6ananca.

[InaBneHue M OTBepJEBaHHWE KPUCTAUIMUECKUX BEIECTB. YJelbHas TemioTa riaBieHusd. [lapooOpasoBanue u
koHAeHcauus. Mcnapenue. Kunenue. YaenpHas TemioTa mapooOpa3oBaHUs. 3aBUCHMOCTb TEMIIEpPAaTypbl KUIMEHUS OT
atMocepHoro naBieHus. HachlmeHHbIl 1 HEHACHIIICHHBIHN map. BiaxkxHocTh Bo3myxa.

DHeprus TOIUIMBa. Y IeJIbHAs TEII0Ta CTOPaHUs.



[TpuHIHIBEI paboTh TerToBbIX ABUraTeneii. KI1/] remioBoro asurarens. TermioBple IBUTATEN U 3aIlIUTa OKPY Karoen
cpenpl. TermoBbie MOTEPHU B TEILIOCETSIX.

3aKOH COXpPAHEHHUS U MPEBPAIIECHUS S HEPTUU B MEXAaHUYECKHUX M TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO ABHUIKSHHUS.

Hab6monenue nuddysun.

Habmronenue siBjieHU MOBEPXHOCTHOTO HATSKEHUS, CMAYMBAHUS U KAMWMJUISIPHBIX SIBIICHUM.

Habmronenue TenaoBoro pacimpeHus Tei.

N3MeHeHune naBiaeHus ra3a npu M3MEHEHUN 00bEMa U HarpeBaHUH WUTH OXJIKICHUH.

[IpaBuita u3MepeHus TEMIIEPATYPBI.

Bub! Teruionepenauu.

OxnaxjaeHue Mpu COBEPIIEHUN PaObOTHI.

HarpeBanue npu coBepiieHur padOThl BHEIITHUMU CHJIAMH.

CpaBHeHHUE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

Habmronenue kuneHus.

Habmronenue nocTossHCTBa TeMIepaTyphl MPH TIJIaBJICHUH.

Mojenu TeIIOBbIX JBUTaTelIeH.

Jlabopamopnsie pabomut u onvimol.

OnbIThI IO OOHAPYKEHUIO IEUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSIHKEHUS.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

N3mepenure Temiieparypbl Ipy MOMOIIH XKUAKOCTHOTO TEPMOMETPA U JIATUUKA TEMIIEPATYPHI.

OnpITH 10 HAOJIFOACHUIO TETUIOBOTO PACIIMPEHHS Ta30B, KUJIKOCTCH B TBEPABIX TEI.

Onpenenenre JaBJieHNs BO31yXa B Oa/VIOHE MITPULIA.

UccnenoBanue 3aBUCHMOCTH JIaBJICHUS BO3/IyXa OT €ro 00bEéMa 1 TeMIIepaTyphl.

[IpoBepka ruUmoTe3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA >KUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TeMIepaTyphbl.

HaOmronenue usmMeHeHusi BHyTpeHHEN SHEPruM Teja B pe3yiabTaTe Terionepeaay U paboThl BHEIIHUX CHUJL.



Uccnenosanue siBiieHNs TEMI000MEHA MPU CMENTMBAHUY XOJOAHOM U TOPsTY€il BOBI.

OnpeneneHre KOIMYECTBA TEMIOTHL, TOIYYEHHOTO BOJIOHN MPHU TEMIO0OMEHE C HArPEThIM METAJUNIMYECKUM IIMIHHAPOM.

Omnpezenenre MOIIHOCTH TEIJIOBBIX OTEPh (3akoH HbroToHa-Puxmana).

Onpenenenre yaenbHON TENIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCapeHusl.

OnpeneneHre OTHOCUTEILHON BIIA)KHOCTH BO3AyXa.

Onpenenenne yaenbHON TEMIOTHI IUIABJICHHUS JIbJA.

Paznen 7. DjiekTpryecKrue 1 MATHUTHBIE SIBJICHUS.

DnekTpuzauus Ten. JBa poaa 3lIeKTpuYecKuX 3apsaaoB. BzauMoaercTBue 3apsskeHHBIX Tell. 3aKoH KynoHa.

OnekTpudeckoe nojie. Hanpssk€HHOCTh 35ieKTprudecKkoro noiis. [IpuHImMn cynepno3uiuuy 3MeKTPUYECKUX Mojen (Ha
KaueCTBEHHOM YPOBHE).

Hocurenn nsnexkTpuyeckux 3apsioB. OJIEMEHTapHBIM snektpuueckui 3apsan. Crpoenue aroma. [IpoBoaHUKH,
IUBJIEKTPUKU U TTOTYNIPOBOJHUKHU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUIM TOK. Y CIIOBHS CYIIECTBOBAHUS DJEKTPUUYECKOTO TOKA. MICTOYHHMKK MOCTOSHHOTO ToKa. JlercTBus
AIEKTPUUECKOTO TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIIEKTPUUYECKUM TOK B METAILIAX, )KUIKOCTSAX U ra3ax.

Dnektpuueckas 1enb. Cuiia Toka. DIEKTPUUECKOe HAPSHKEHUE. AMIEPMETP U BOJIBTMETP B LIENHU MOCTOSIHHOTO TOKA.
ComnpoTuBiieHHE TPOBOAHUKA. Y JEIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH OMa miig ydactka nenu. [locienoBarensHoe u
napajjieJibHoe coeluHeHue MpoBOoAHUKOB. DJIC B 1enu MOCTOSSHHOrO Toka. 3akoH Oma niia mosjHoi nenu. IlpaBuna
Kupxroda. Pacuér npocTbix 31exkTpuueckux neneil. HenmmHuelHble 31eMEHTBHI.

Pabota ¥ MOLIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jlxoynsa-JleHma. OnekTpuyeckue Uend MU NOTPEeOUTENH
AIEKTPUUECKOU sHEepruu B ObITy. KopoTkoe 3aMbikaHMe.

[TocrosiHHbIE MarHUTHL. B3anMoielicTBUE MTOCTOSTHHBIX MarHUTOB. MaruuTHoe noJjie. MarHuTHOe nosie 3eMiid U €ro
3Ha4YeHue I Ku3HM Ha 3emute. OnbIT Opcrena. MarHutHoe nose syekTpudeckoro Toka. Onbeir Amnepa. [Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[eiCTBME MArHUTHOTO IOJIS Ha MPOBOJHUK ¢ TOKOM. Cumiia AMmepa U OmnpejesieHue €€
HaIlpaBJICHUS. DJIEKTPOABUTATEIb TOCTOSTHHOIO TOKA. MIcoIb30BaHKE AIEKTPOABUTATENIEH B TEXHUUECKUX YCT-POMCTBAX U
Ha TPAHCIIOPTE.



OnbiTel @apanes. SBrnenune snekTpoMarHuTHOM wuHAYKUMU. [IpaBuiio Jlenna. Onekrporeneparop. CrocoObl
MOJIYYEHUS] AIEKTPUUYECKON HHEPruM. ODJIEKTPOCTAHIIMM Ha BO300OHOBIISIEMBIX HCTOYHMKAX SHEPrUU. DKOJIOTHYECKHUE
po0JieMbl SHEPreTUKU. TOIIMBHBIC JIEMEHTHI U SJIEKTPOMOOUIIH.

Hemoncmpayuu.

DIIeKTpU3aLUS TEJL.

JIBa poJ1a 3JIEKTPUUECKUX 3apsAI0B U B3aUMOJICVCTBUE 3APSIKEHHBIX TEJL.

Y CTpORCTBO U AEHCTBUE IEKTPOCKOIIA.

DIIEKTpPOCTaTUYECKAS] HHAYKIHS.

3aKOH COXpAaHEHUS AIEKTPUUECKUX 3aPsI0B.

MopenupoBaHue CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIs ¢ TOMOIIBI0 OYMa)KHBIX CYJITAHOB.

[IpOoBOHUKY U JTUATIEKTPUKHU.

M cTOYHMKY TOCTOSTHHOTO TOKA.

JIeWCTBHS DIEKTPUYECKOTO TOKA.

DIEKTPUYECKUM TOK B KUJKOCTH.

["a30BbIi paszps.

N3mepenure cuibl TOKa aMIEPMETPOM.

N3mMmepenune 371eKTpUUeCcKOro HAIPsHKEHUsT BOJIBTMETPOM.

Peocrar 1 marazuH cCOnpoOTUBIICHUM.

B3auMojelicTBrE TOCTOSIHHBIX MAarHUTOB.

MoenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.

MoenupoBaHre€ MarHUTHBIX I10JIEW MOCTOSTHHBIX MATHUTOB.

OmnbIT Dpcrena.

MarauTHOE MoJie TOKa. DJIEKTPOMATHUT.

JlercTBME MarHUTHOTO TOJIsI HA IPOBOJHUK C TOKOM.

DIIEKTPOJIBUTaTENb OCTOSIHHOTO TOKA.

Onsitel apanes.

DIIEKTPOTreHepaTop MOCTOSIHHOTO TOKA.



Jlabopamopnsie pabomul u onvimol.

OnbIThl IO HAOJIIOACHUIO JICKTPU3ALNU TEJI IPU COMTPUKOCHOBEHUU U MHTYKIIUEH.

HccnenoBanue aecTBUS JIEKTPUUECKOIO MO HA MPOBOAHUKHU U AUDIIEKTPUKH.

COopka 1 UCIIBITAHUE IECKTPUUYECKON 1IENH MOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHUJIbI TOKA, MPOTEKAIOUIETO0 YEPE3 PE3UCTOpP, OT HAIpPSHKEHHST Ha PE3UCTOpE U
CONIPOTHUBIIEHUS PE3UCTOPA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh DJIEKTPUUECKOTO COMPOTUBIICHUS! MPOBOJHUKA OT €ro JJIMHBI, TIOIIAIN
NONEPEYHOr0 CEYEHUS U MaTEpHUAIIA.

Onpenenenre yaeiabHOTO CONPOTUBIIEHUS MPOBOIHUKA.

[IpoBepka mpaBuia CI0KEHUS HAMPSYKEHUI MPU MOCIEI0BATEIIbBHOM COSIUHEHUU ABYX PE3UCTOPOB.

IIpoBepka npaBuia it CUIIbI TOKA IPH MAPAJIIETBHOM COEAUHEHUH PE3UCTOPOB.

Onpenenenne D/1C 1 BHYyTPEHHETO CONPOTUBIIEHUSI HICTOYHHUKA TOKA.

[Tposepka nmpasun Kupxroda.

IIpoBepka BbInoNHEHUS 3aKkoHa OMa JJ1sl OJTHOM LETIH.

N3ydeHune BoJibTaMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX JIEMEHTOB (JIaMIThl HAKAJIMBAHUS UJTU IOy TPOBOIHUKOBOTO
MO1a).

Omnpexenenue padOTHI IEKTPUUECKOTO TOKA, UAYIIIETO YEPE3 PEIUCTOP.

OnpeznerneHre MOITHOCTH 3JEKTPUUYECKOr0 TOKA, BBIIEIAEMOI Ha PE3UCTOPE.

Onpenenenne KII/I narpeBares.

UccnenoBanne MarHuTHOTO B3aUMOJIEUCTBHUSI TOCTOSTHHBIX MarHUTOB.

N3yueHnne MarHuTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB MIPH UX 00bETMHEHUN U Pa3JICIICHUH.

Uccnenosanue AeCTBUS IEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUS KATYIIKM C TOKOM M MarHuTa OT CHJIBI U
HaIpaBJICHUS TOKA B KATYIIKE U OT HaJIu4us (OTCYTCTBHUS) CEpJICUHUKA B KaTYIIIKE.

N3ydenune AeiCTBUS MAarHUTHOTO MOJISl HA TPOBOAHUK C TOKOM.

KoncTpyupoBanue u uzyueHue padoThl 3JE€KTPOABUTATEIS.

Nsmepenne KII/] anekrpoaBurarebHON yCTaHOBKH.



OnpITBI 1O HCCICAOBAHUIO SBJICHHA BHCKTpOMaFHHTHOﬁ HHAYKOHUH: HCCICAOBAHHC W3MEHCHMN 3HAUCHMUS U
HaIIpaBJICHUSA HHAYKIIMOHHOI'O TOKaA.

Paznen 8. Mexannueckue siBJICHHSI.

Mexanuueckoe aBuxeHue. MarepuanbHas Touka. CrocoObl ONMMCaHUST MEXAHWYECKOI'O JIBMOXKEHHS: TaOJIMYHBIH,
rpaduueckuii, ananutuueckuii. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABUKEHUSI.

BekTopHble BEIMYMHBI, ONEpalMd C BEKTOPAaMH, IIPOCKLMU BEKTOpa. Paanyc-BEKTOp MaTrepuajJbHOW TOYKH,
IIEpEMENIEHUE Ha IIOCKOCTU. PaBHOMEpHOE NpsIMOJIMHENHOE NBMKEHUE. HepaBHOMEpHOE NPSMOJIMHENHOE JBUKECHUE.
Cpennsist 1 MTHOBEHHAsI CKOPOCTh TeJIa TP HEPABHOMEPHOM JIBUKCHUMU.

Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE ABMKEHUE. Y CKOpeHUe CBOOOAHOTO najeHus. Onbithl ["amuies.

I'paduueckas uHTEpIIpETaIsl YCKOPEHUS, CKOPOCTH, MPOWJIEHHOTO MYTH M TEpPEMEIICHUs IJIsl MPSIMOIUHEHHOTO
JBUKECHUSL.

JIBukeHue Tena, OpOUIEHHOr 0 MO YIIIOM K TOPU30HTY.

JIBUKEeHUE 10 OKPYKHOCTH. JIMHEHast CKOPOCTb, YII0Basi CKOPOCTh, IEPUO U YAaCTOTa 0OpaIlleHUs P PABHOMEPHOM
JIBH>KEHUU 110 OKPYKHOCTU. CKOPOCTh U YCKOPEHUE MTPU ABUKEHHUH MO OKPYKHOCTH.

Bekrop cunel. PaBHOAEHCTBYIOIIAs CUJIa.

IlepssIii 3ak0oH HproToHa. BTopon 3akon Herorona. Tperuit 3akoH Herorona. [IpuHiun cynepno3unuu cum.

Cuna ynpyrocru. 3akoH ['yka. Cuita TpeHUs: CHAJla TPEHUS CKOJIBKEHHMSI, CUJIa TPEHUSI IOKOSI, IPYTUE BUIbI TPEHUS.
Koaddunment tpeHus.

JIBUKEHHE T IO OKPYKHOCTHU MOJ IEMCTBUEM HECKOJIBKUX CHIL

3akon bepnynnu u nogbémHas cuina Kpbuia. COBpEMEHHbBIE JIETaTENbHBIE allllapaThl, Cy/la Ha MOJBOJHBIX KPBUIbSX,
AHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWIISIX. JIBHKEHUE T0€3/1a HA MATHUTHOM MOJTyIIIKE.

Cuiia TSKECTH M 3aKOH BCEMUPHOT'O TSTOTEHUS. [[BUKEHUE Tell BOKPYT IPaBUTAIMOHHOTO IIEHTpPa (B TOM YHUCIIE TIJIaHET
BoKpyr Comnnua). [lepas kocmudeckas ckopocTb. HeBecoMoCTh 1 neperpy3Kku.

PaBHOBecue marepuanbHOl TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOro Tena ¢ 3aKPEIIEHHON OCBHIO
BpauieHuss. MomeHT cuibl. LIeHTp TskecTH.



Nmnynbe Tena. U3menenne ummynbca. UMmynbe cuibl. YOPYroe U HEYNpyroe B3auMoAeCTBHE. 3aKOHbI U3MEHEHUS
Y COXpPaHEHUs UMITYyJIbCa. PEakTHUBHOE JBHKEHUE.

Mexanuyeckass pabora W MOIIHOCTb. Pabora cuil TsKecTu, ynpyroct, TpeHus. CBsi3b 3HEpruM U padOThI.
[ToTeHumnanbHass >HEPrUsl Tejla, MOJHIATOTO HAJA MOBEPXHOCTHIO 3eMiH. [loTeHnManbHas 3HEPrus CKaToud NPYKHUHBL.
Kunernueckas sHeprus. Teopema 0 KHHETUUECKON YHEPTUH. 3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUYECKON SHEPTHUH.

Jlemoncmpayuu.

Habntonenue MexaHM4ecKoro ABMKEHUS TeJla OTHOCUTENIbHO PAa3HBIX TN OTCYETA.

CpaBHeHUE IMyTel U TPACKTOPUI IBUKEHUS OJHOTO U TOTO K€ T€Ja OTHOCUTEIBHO PAa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUSL.

HccnenoBanne npu3HaKoB paBHOYCKOPEHHOTO IBUKEHHSL.

Halntonenue ABUKEHUS TeNa 10 OKPYKHOCTH.

Halntonenue mMexaHuuecKux SIBIICHUN, MPOUCXOIAIUX B cucteme orcuéra «Tenmexka» mpu €€ paBHOMEPHOM H
YCKOPEHHOM JIBU’KEHUU OTHOCHUTENIbHO KaOuHeTa (GU3UKH.

HaGmtonenue paBHOBecusi Ten, CBOOOAHOTO TajeHUS, KOJeOaHUs MasTHUKA B HMHEPIMAIbHBIX CHCTEMaxX Kak
MOJATBEPKACHUE TPUHIIMIA OTHOCUTEIIBHOCTH.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT €r0 MacChl U JEUCTBYIOUIEN HA HETO CUIIBL.

HaGntonenue paBeHcTBa CUJT TPU B3aUMOJICHCTBUU TEIL.

N3meneHne Beca Tena pyu yCKOPEHHOM JIBUKECHUU.

[lepemaya nmiysbca pyu B3aMMOJIEHCTBUU TEI.

[IpeoOpazoBanus SHEPTUU MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHue UMIyJibca pu a0COTIOTHO HEYIIPYTOM B3alMO/ICHCTBHH.

CoxpaHeHue UMITyJIbca P YIIPYTOM B3aHUMOICHUCTBUU.

Hablntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHue dHepruu NnNpyu CBOOOTHOM A ICHUU.

CoxpaHeHue 3HEepruu Mpy JABUKEHHUH Tela MO AEHCTBUEM MIPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

KoncrpynpoBanue Tpakra s pa3sroHa U JaJbHEUIIIEr0 pABHOMEPHOTO ABHXKEHUS IIaPUKA WU TEJIEKKH.



Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCKa WK JBUKEHUS IIapyKa 110 HAaKJIOHHOM MIIOCKOCTH.
Omnpezenenre yCKOPEHHs Tejla IPU PaBHOYCKOPEHHOM JIBH>)KEHHH 110 HAKJIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU ITPU PaBHOYCKOPEHHOM JIBH>)KEHUH 0€3 HauaJbHON CKOPOCTH.

HpOBCpKa TUIIOTC3bI: CCJIN IIPH PABHOYCKOPCHHOM JABHIKCHUN 0e3 HayaJbHOU CKOpPOCTH IIYTH OTHOCATCA KaK Pl
HEUYETHBIX qUCCJI, TO BpCMCHA OAMHAKOBEI.

HccnenoBanue ABMKEHUS TeJa, OPOIIEHHOTO MO/ YTJIIOM K TOPU30HTY.

HccnenoBanne 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CUIJIbI HOPMAJIbHOTO JIABJICHHUS.

Omnpenenenue kKodhPUIIMEHTA TPEHUS CKOJILKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

HccnenoBanue 3aBUCUMOCTU CHIIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENeHH JehOopMaIlui NPy >KUHBI.
Omnpexenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBUYKEHUU TeJa 10 TOPU30HTAIBHOM MOBEPXHOCTH.

Omnpenaenenne pabOThI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHHEM HEIOABUKHOTO M IOJIBHYKHOTO
OJIOKOB.

Pa3znen 9. Mexannuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe nBuxeHne. OCHOBHbBIE XapaKTEPUCTUKHU KOJEOaHUI: epruoj, 4acToTa, aMIuuTyaa. ['apMonuyeckue
KoJjebaHusl. 3aryxaroiiye koyedanus. BeinyxneHHsie konedanus. Pesonanc.

MaremaTruyeckuil ¥ Npy>XKUHHBIA MassTHUKH. [IpeBpaiiienne sHEepruu mpu KosiedaTeIbHOM JIBHKCHHH.

Mexannueckue BOJHBL I[IponosbHble W momnepeuHble BoJIHBL. CBONCTBA MEXaHMYECKHUX BOJH: MHTEpepeHIus u
nugpakuus. J[JinHa BOJHBI U CKOPOCTh €€ pacpocTpaHeHus. MexaHn4eCcKUe BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKHUE BOJIHBI.

3Byk. PacnipocTpanenue u oTpaxkeHue 3Byka. ' poMKOCTh 3ByKa U BbicOTa TOHA. Pe3onanc B akyctuke. UH]pa3Byk u
yJIbTpa3ByK. Mcnonb3oBaHue yiabTpa3Byka B COBPEMEHHBIX TEXHOJIOTHUSIX.

Hemoncmpauuu.

Hab0ntonenue koneOaHuii e N0 AEMCTBUEM CUIIBI TSKECTH U CUIIBI YIIPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGntonenue BeIHYKIEHHBIX KOJIEOaHUI U pe30HaHcA.

PacnpocTpaneHnne npoaoabHbIX U NONEPEYHBIX BOJIH (HA MOJENH).

Habnronenue nateppepeHunu 1 qupakiiii BOJH Ha TOBEPXHOCTH BOJBI.



HaGmronenue 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHM PE30HAHC.

Jlabopamopnwie pabomul u onvimol.

Omnpezenenre 4acTOThl ¥ MIEpUOa KoJieOaHUNH MaTeMaTHUYECKOr0 MAasiTHUKA.

Omnpezenenne 4aCTOTHI ¥ MIEpUOIa KoJIeOaHUN MTPY>KUHHOTO MasSTHUKA.

HccnegoBanue 3aBUCUMOCTH MTEPUOJIa KOJIEOaHM rpy3a Ha HUTH OT JJIMHBI HUTH.
HccnegoBanue 3aBUCUMOCTHU MTEPUOJIa KOJIEOaHUI NPy KUHHOTO MasiTHUKA OT MaccChl rpys3a.
[IpoBepka HE3aBUCUMOCTH Mepuoja KojieOaHuM rpy3a, MOABEIIEHHOIO K JIEHTE, OT MacChl Ipy3a.

OMBITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh TIEPHO/1a KOeOaHuii MPy>KMHHOTO MAasITHIUKA OT MacChl TPy3a U )KECTKOCTH
MPYUHBIL

N3mepenne yckopeHus: CBOOOIHOTO NaJeHUsl.

Paznen 10. Dj1eKTPOMATrHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHUTHOE  MOJE€.  DJIEKTPOMarHuTHble BOJIHBL.  CBoicTBa  3JIEKTpOMarHUTHbIX BoiH. [llkana
ANEKTPOMArHUTHBIX BOJIH. Vcnonb30BaHME 3JEKTPOMATHUTHBIX BOJIH AJIS COTOBOM cBsizu. Pannonokanus. Kocmuueckas
CBSI3b.

DnexkTpomMarHutHas npupoja ceeta. CKkopocTh cBeTa. BomHOBBIE cBOMCTBA cBeTa: MHTEp(PEpeHLNs U Tu]pakiius.

Hemoncmpauyuu.

CBoiicTBa 3IEKTPOMATHUTHBIX BOJIH.

Nurepdepenuus u qudpakuus cBeTa.

Jlabopamopnwie pabomul u onvimol.

N3yuenune CBONCTB 371€KTPOMATrHUTHBIX BOJH C IIOMOIIBI0 MOOMIIBHOTO TenedoHa.

[IpoBeaeHME OMBITOB MO HAOTIOACHUIO HHTEPhEPEHITUN U TU(PPAKITUN CBETA.

Paszpnen 11. CBeToBbIe sIBJICHMS.

JlyueBasg MoJenb cBETa U reomerpuueckas ontuka. Mcrounuku csera. [IpsMosiMHEliHOE pacnpOCTpaHEHUE CBETA.
3armenust Connua u Jlynsl. OTpaxkenue ceta. [lnockoe 3epkano. 3akoH oTpaxeHus: cBera. [locTpoenue nzobpaxeHui,
c(hOpMHUPOBAHHBIX 3EPKATIOM.



[Ipenomnenue cBera. 3aKoH npenomieHus ceeta. [lonHoe oTpaxenue ceera. Mcnonap30BaHue MOJIHOIO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX, ONTOBOJOKOHHAS CBA3b.

JIun3a, xon nyueil B munH3e. opmyna Toukoi uH3bL. [locTpoenne n3o0paxkeHuii, coOpMUPOBAHHBIX TOHKOW JTMH3OM.
OnTtuueckas cucrema ¢oToamnmapara, MUKpockona M Teineckona. ['na3, kak onruueckas cucrtema. biHM30pyKOCTh H
JaTbHO30PKOCTb.

Pasnoxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. ClloKEHNE CIEKTPaJIbHBIX LIBETOB. Jlucnepcus ceera.

Jlemoncmpayuu.

[IpsAMonrHENHOE pacnpOCTPaHEHHUE CBETA.

OtpaxxeHue cBera.

[TonmyueHnue n300pakeHU B IJIOCKOM 3€pKaje.

[Ipenomnenue ceera.

Onrtuueckuii CBETOBO/.

Xop nydeit B coOuparomieit JImHse.

XoJ1 JIy4el B pacCEUBAIOIICH JIUH3E.

[TonyueHnue n300pakeHUi ¢ TOMOLIBIO JINH3.

[Ipunuun geiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

Mopens riasa.

PasnoxxeHnue 6e10ro cBera B CIIEKTP.

[Tonyuenue 6esoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX L[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccenenoBaHue 3aBUCUMOCTH yTJIa OTPAXKEHUSI CBETOBOI'O JIy4a OT yIJIa aJCHUs.

N3yuenune cBONCTB N300pakeHMS B TNIOCKOM 3epKaJie.

HccnegoBanue 3aBUCUMOCTH yTJ1a IPETOMIICHHS OT yTJla aJeHHs CBETOBOIO JIyda Ha TPAHUIIE «BO31YX—CTEKIIO.

[Tonydenune nzo0paxeHuii ¢ MOMOIILI0 COOUPAOIICH JIMH3HI.

Omnpenenenre GOKYCHOTO PaCCTOSHUS M ONITUYECKON CHIIbI COOMpPAOIEH JTMH3BI.

OnBITHI IO Pa3JI0KEHUIO 0EJI0r0 CBETa B CIEKTP.

OnBITHI IO BOCTIPUSATHIO I[BETA MPEMETOB MIPH UX HAOIIOJCHUH Yepe3 LIBETOBbIC (PHIIBTPHI.



Pa3nen 12. KBanToBbI€E SIBJICHHUS.

Omnerter Pe3epdopaa u miranerapuas moaens aroma. Mojaens atoma bopa. Mcnyckanue u morsiomneHne cBeTa aTOMOM.
KBanTel. JIuneWyaTsie CIEKTPHI.

PanuoaktuBHOCTb. Anb(a-, Oera- u ramma-usnydenus. CTpoeHue aToMHOro siipa. HykiioHHas Mozesib aTOMHOTO sijipa.
N3otonsl. PannoaktuBHbIe npeBpaiienus. [lepuoa nomypacnaaa aToMHbIX saep. JleiicTBre paluOaKTUBHBIX U3TyYeHUIN Ha
YKUBBIE OPTaHU3MBIL. 3alUTa OT PAJIUOAKTUBHOTO U3ITyUECHUS.

SAnepHpie peakuyu. 3aKOHBI COXPAaHEHHUS 3apsI0BOTO M MACCOBOIO YUCEN. DHEPTHUs CBSI3U aTOMHBIX s1ep. CBA3b MacChl
u 3Hepruu. Peakunu cunte3a u nenenus saep. crounuku sneprun ConHLa v 3BE31. SiepHas SHEpreTUKa. DKOJIOTHYECKUE
IPOOJIEMBI SIIEPHON SHEPTETHKHU.

Jlemoncmpayuu.

CrexTpbl U3JTy4eHUS U MOTJIOIICHHUS.

CnekTpbl pa3aTuYHbIX ra30B.

CnekTp Bogopoa.

HaGmronenue TpekoB B kamepe Buiibcona.

Pabora cuérunka HOHU3UPYIOIIUX U3JTYyYEHUN.

Peructpanus uzinyueHus npupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padomol u onvimol.

HalGronenue CrutoniHbIX M IMHEHYAThIX CTIEKTPOB U3TyUYEHUSI.

HccnenoBaHue TpeKOB: U3MEPEHUE IHEPTUM YACTHUIBI 10 TOPMO3HOMY IyTH (110 PoTorpadusim).

N3Mmepenue paanoakTUBHOTO (hoHAa.

IToBTOPUTEIHLHO-0000IIAKO U MOTYJIb.

IToBTOpHTENTEHO-0000IIAIOIIHMI MOYJIb IPEAHA3HAYCH JUIS CHCTEMAaTU3aIlu| U 0000IIEHUS TIPEAMETHOTO COJIEP KaHUS
U ONbITa ACSATEIbHOCTH, MPUOOPETEHHOTO NMPU M3YYEHUU BCEro Kypca (pu3MKu yriiyOJ€HHOTO YpOBHS, a Takke s
MOATOTOBKU K OCHOBHOMY I'OCYJIapCTBEHHOMY 3K3aMEHY 10 (U3HKE.

B mponecce u3ydeHuss NaHHOTO MOAYJS PEAM3YIOTCS U TOJYy4YaloT JalibHEWIee pa3BUTUE ydeOHbIE NeWCTBHS,
oOecreunBaronfe JOCTUKEHUE MPEIMETHBIX U METalpeAMETHBIX PE3ylIbTaTOB 00y4YeHUs, (pOopMUpPOBAHHE ECTECTBEHHO-
HAy4YHOW TpPaMOTHOCTH: OOBSCHEHHWE W ONHCAHWE SBICHWA Ha OCHOBE NPUMEHEHUS (PU3NUECKUX 3HAHUH,



HCCIIeIOBATeNIbCKUE IEUCTBUSA (BBIABI)KEHHUE TUIIOTE3, TOCTAHOBKA LI U TUIAHUPOBAHHUE MCCIIEIOBAHUS, AaHATU3 TaHHBIX
Y TIOJIyYEHHUE BBIBOJIOB).

[IpennoururenpHON (HOPMOIT OCBOCHHS MOYJIS SIBISIETCS IPAKTUKYM, POTpaMma KOTOPOTO BKITIOYAECT:

peleHue 3a1a4, OTHOCAIIMXCS K Pa3IMYHbIM pa3/ieiaM U TeMaM Kypca (pU3HKH, B TOM YHCIIE 3a/1a4, HHTETPUPYIOLIIX
coJiepKaHNe PAa3HBIX Pa3JIeNoB;

BBITIOJTHEHHE J1a00paTOPHBIX pabOT U OMBITOB (BKIItOUYAsk paOOTHI M OIBITHI U3 IEPEYHEH K pa3zenaM Kypca) B YCIOBHIX
CaMOCTOSITENIbHOTO TJIAHUPOBAHUSI MPOBEACHUS HMCCIIEOBaHMs, BbIOOpa M OOOCHOBAHMS METO/a M3MEPEHUS BEIMYMH,
cOOpKH SKCIIEPUMEHTAILHON YCTaHOBKH;

BBINOJIHEHUE MPOOJEMHBIX 3aJaHUl MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa (3aJaHus IO €CTECTBEHHO-HAay4YHOMH
IPaMOTHOCTH), B TOM YHUCJIE 33JJaHUI C MEKIIPEIMETHBIM COJIEPIKaHUEM;

paboTy HaJ rPyNIOBBIMU WM WHIUBUIYaTbHBIMU TPOEKTAMU, CB3aHHBIMH C COJICPKAaHUEM Kypca (pu3uKy.

H3ydenue moBTOPUTEIbHO-0000IIAIONIET0 MOIYJI MOXKET 3aKaHYMBATHCS POBEICHUEM AUArHOCTHYECKON pabOThI 32
Kypc ¢Gu3UKK YriyOJIEHHOTO YpOBHS, BKIIOYAIOIICH 3aJaHUs PAa3HOTO YPOBHS CIOXHOCTH. Pe3ynbTaTbl BBITOTHEHUS
JIMarHOCTUYECKON pabOThl MOTYT IOKa3bIBaTh CTENEHb I'OTOBHOCTU OOYYaIOLIUXCS K OCHOBHOMY TIOCYAapCTBEHHOMY
’K3aMeHy o (pu3HKe, a TaK)Ke CBUACTEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON IPaMOTHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoaunyecTBo yacos
No 1/ HaunmeHoBaHMe pa3/ie/ioB U TeM Koutpoasnsie | Tpaxruseckue JIeKTpPOHHbBIE (LM (pPOBbIE)
NpOrpaMMbl Bcero paGoTLI - o0pa3oBaTeJ/IbHbIE pecypchl
Pa3neu 1. @u3uka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpa
11 duznka — HayKa O PUPOJIC 2 bubmorexa HOK )
https://resh.edu.ru/subject/28/
1.2 OuznvecKue BeJTUINHbBI 4 3 bubmorexa IIOK
https://resh.edu.ru/subject/28/
13 EcTecTBEHHO-HAYUYHBII METO 5 L but6mmoreka [JOK -
TIO3HAHHS https://resh.edu.ru/subject/28/
Hroro no pazneny 8
Pasnean 2. [lepBoHayanbHbIe CBEACHHS 0 CTPOCHHH BellleCTBA
2.1 Crpoenue BeriecTna 2 1 bubamorexa HOK .
https://resh.edu.ru/subject/28/
99 JIBUKEHHUE U B3aMMOJIEHCTBUE 4 5 bu6anoreka [JOK
4aCTHI] BEIIECTBA https://resh.edu.ru/subject/28/
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 1 bubnuorexa LIOK .
https://resh.edu.ru/subject/28/
Hroro no pazaeny 7
Pa3znen 3. /IBuskeHune U B3auMo/ieiicTBUE Tel
3.1 MexaHnu4ecKoe IBUKEHUE 10 2 but6mmoreka [JOK




https://resh.edu.ru/subject/28/

32 - 9 bubmmoreka IJOK
. HEpILIMs, Macca, TNIOTHOCTh ;
pH https://resh.edu.ru/subject/28/
33 c B 15 bubmmoreka IJOK
. uiia. buabl CUJI .
8 https://resh.edu.ru/subject/28/
Uroro mo pazneny 34
Pa3znea 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
» }laj?ﬂeHI/Ie. Ilepenaya naBnenus i BuGmorexa [IOK
. TBEPABIMHU TCJIaMH, ) KUJKOCTAMU U .
pA 8 https://resh.edu.ru/subject/28/
radamMu
45 1 6 but6mmoreka [JOK
. ABJICHUC KUAKOCTHU .
8 https://resh.edu.ru/subject/28/
bu6muoreka [JOK
4.3 A 5 .
TMOChepHOS AaeRIte https://resh.edu.ru/subject/28/
JleiicTBHE KMIKOCTH | Ia3a Ha but6mmoreka [JOK
4.4 . 12 .
HOIPYKEHHOE B HUX TEIIO https://resh.edu.ru/subject/28/
Hroro no paszneny 28
Paznen 5. Pabora 1 MOIIHOCTB. JHEPTrUs
- Pac 6 bu6anoreka [JOK
. a00Ta 1 MOIIIHOCTH .
B https://resh.edu.ru/subject/28/
bu6anoreka [JOK
5.2 I1 8 .
POCTRIE MEXAMIEMEL https://resh.edu.ru/subject/28/
5.3 MexaHnyeckasi SHeprus 5 bubmorexa HOK

https://resh.edu.ru/subject/28/




Hroro no pazneny

19

Pa3nea 6. [loBTopuTebHO-0000 1210 1M I MOAYJIb

6.1 IToBTOPUTETHEHO-0000 A0 6 bu6muoreka [JOK
' MOy JTb https://resh.edu.ru/subject/28/
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102 93

[NPOI'PAMME




TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosnuecTBo yacos
Ne HanmeHoBaHMe pa3/e/ioB U TeM DJIeKTpPOHHbBIE (LM (pPOBbIE)
Koutpoabubie | IlpakTnyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCcypchl
padoThI padoThI
Pa3nea 1. TenuioBble siB1eHUSA
11 c 5 6 but6mmoreka [JOK
. TPOEHHE U CBOICTBA BEIlIECTBA .
P https://resh.edu.ru/subject/28/
bu6muoreka [JOK
1.2 TemnoBwle IpOLIECCH 33 1 6.5 )
P https://resh.edu.ru/subject/28/
Hroro mo pazaeny 39
Pa3znen 2. DiekTpryeckue 1 MATHUTHbIE SIBJICHUS
91 DIIEKTPUYECKUE 3apsiibl. 3apsKEHHBIE 9 1 bu6anoreka [JOK
' Tela U MX B3aUMOJIEHCTBHUS https://resh.edu.ru/subject/28/
bu6anoreka [JOK
2.2 [TocTOSsTHHBIN PTEKTPUIECKUNA TOK 31 1 10 .
P https://resh.edu.ru/subject/28/
bu6anoreka [JOK
2.3 MaruutHsle sBICHUS 11 2 4 )
https://resh.edu.ru/subject/28/
24 5 . 1 1 bub6mmoreka [JOK
. JIEKTPOMAarHUTHAs! HHIYKIHS .
P Y https://resh.edu.ru/subject/28/
Hroro mo pazneny 58

Pa3nea 3. [loBropuTebHO-00001Iar0 1M I MOAYJIb




[ToBTOpHUTENHEHO-0000IAFOIIINI

bu6moreka [JOK

3.1 5 :
MOJyJIb https://resh.edu.ru/subject/28/
Hroro mo pazgeny 5)
OBIIEE KOJIMYECTBO YACOB I10 102 295

[TPOTPAMME




TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIACC
KosnuecTBo yacos
Ne HanmeHoBaHMe pa3/e/ioB U TeM DJIeKTpPOHHbBIE (LM (pPOBbIE)
Koutpoabubie | IlpakTnyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCcypchl
padoThI padoThI
Pa3nes 1. Mexannueckue siBJICHUSI
MeXaHu4ecKoe JBHKEHHUE U CIIOCOOBI but6mmoreka [JOK
11 30 1 4 .
€ro OMHMCAHMUSL https://resh.edu.ru/subject/28/
bu6muoreka [JOK
1.2 B3aumoneiictBue ten 18 4 .
https://resh.edu.ru/subject/28/
bu6muoreka [JOK
1.3 3aKOHBI COXPAHEHUS 15 1 2 .
P https://resh.edu.ru/subject/28/
Hroro no paszneny 63
Paspnen 2. Mexanuveckue K0J1e0aHUSA U BOJTHBI
”1 v 5 g 35 bu6anoreka [JOK
. €XaHHNYCCKHE KOJICOaHUA . .
https://resh.edu.ru/subject/28/
bu6anoreka [JOK
2.2 MexaHuuyeckre BOJIHBL. 3BYK 10 3 )
Y https://resh.edu.ru/subject/28/
Hroro mo pazneny 18
Pa3nes 3. DiIeKTPOMArHUTHOE MOJIE H 31eKTPOMATHUTHbBIE BOJIHBI
31 DJIeKTPOMArHUTHOE TI0JIE U 4 but6mmoreka [JOK
' DJIEKTPOMATHUTHBIE BOJIHBI https://resh.edu.ru/subject/28/




Hroro no pazneny 4
Pa3nea 4. CBeToBbIe SIBJICHHUS
41 3 10 but6mmoreka [JOK
. aKOHBI PAaCIPOCTPAHEHUS CBETA .
PACTpOsIP https://resh.edu.ru/subject/28/
42 1 6 6 bubmmoreka [JOK
. WH3BI U OIITUYCCKHUEC ITPHUOOPHL .
pubop https://resh.edu.ru/subject/28/
13 P 6 ) bubmmoreka IJOK
. a3J10’keHHe O€I0ro CBETa B CIIEKT )
P https://resh.edu.ru/subject/28/
Hroro no pazneny 18
Pa3nen 5. KBaHTOBBIE IBJICHUSA
HcnyckaHue ¥ NOrIOMIEHHE CBETA but6mmoreka [JOK
5.1 5 .
aTOMOM https://resh.edu.ru/subject/28/
. c 4 bub6mmoreka [JOK
. TPOEHHE aTOMHOTO S/pa .
P P https://resh.edu.ru/subject/28/
£ 3 4 . but6mmoreka [JOK
. JIepHBIE PEaKIIUH .
PHEED https://resh.edu.ru/subject/28/
Hroro mo pazgeny 16
Pa3nea 6. [loBTopuTe1bHO-000011a10 1M I MOYJIb
ot i\/lexaHquCKHe HBJ;&:I;H;I ) . Bu6suorexa [[OK
. HOBTOPUTETHHO-0000 a0 M .
P https://resh.edu.ru/subject/28/
MOJTYJIb)
6.2 TemioBbie sBIEHNS (TIOBTOPHUTENLHO- 3 bu6anoreka [JOK

0000maromuii MOAYJIb)

https://resh.edu.ru/subject/28/




3J'ICKTpOM3FHHTHBI€ SIBJICHUA

bubmmoreka IJOK

6.3 MOBTOPUTEIHEHO-0000 A0 ITHIA 3 1 .
(nosrop https://resh.edu.ru/subject/28/
MOJTYyJIb)
CBeTOBbIE ABJIEHHS (IIOBTOPUTENLHO- but6mmoreka [JOK
6.4 . 1 1 .
06006AONIHiT MOJTYJIb) https://resh.edu.ru/subject/28/
65 [ToBTOPHUTETHHO-0000 A0 4 bu6muoreka [JOK
' MOJTYITb https://resh.edu.ru/subject/28/
Hroro mo pazaeny 17
OBIIEE KOJIMYECTBO YACOB I10 136 26.5

[NPOIT'PAMME







KaﬂeﬂuapHO-TeMaanecxoe INIAHUPOBAHUEC

7 KIIACC
Homep Homep
ypora ypora B HanmeHnoBaHHMe TeMbI ypOKa Komriectso JJIeKTPOHHBbIE PeCcypChl
no pasneJie/Teme 4acoB HA
NOPAAKY H3y4eHue
but6mmoreka [IOK
https://lesson.edu.ru/lesson/d6851966-
1 ®dusuka — Hayka o npupoze. SBieHnus npupoabl 1 c4bf-4374-8a3b-
664814b67e7d?backUrl=%2F03%2F07
2 1 but6mmoreka [IOK
N — https://lesson.edu.ru/lesson/5cdf146¢c-
aa9e-4144-ablb-
a3e425496458?backUrl=%2F03%2F07
1 dusnuecKkue BeIM4YUHbI. Pa3MEpHOCTS. ! bubmorexa [TOK
https://lesson.edu.ru/lesson/026dfb50-
Ouznueckue npudbopsl. [lorpemrnoctu mpu 534¢-4368-3094-
FIDAMBIX H3MEpCHITX 2e0066874850?backUrl=9%2F03%2F07
2 VYpok-uccienoBanue "M3MepeHne IMHEHHBIX 1
pa3MepoB Tell U MPOMEKYTKOB BpeMeHU"
3 JlaGopatopHnas padora "M3mepenue oobéma 1
JKUJIKOCTH U TBEPIOTO Teya"
4 1 but6mmorekxa [IOK

JlaboparopHnas pabota "OmnpenenaeHue pa3mMepoB
MalbIX Tea1. Meron psiio”

https://lesson.edu.ru/lesson/b05dbf51-
f780-4058-b7b7-
c3aa9646fcde?backUrl=%2F03%2F07



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/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://lesson.edu.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458?backUrl=%2F03%2F07

7 MeTtobl HaydyHOTO nIo3HaHus. Onucanue bubnuoreka [IOK
(GU3NUECKHX SIBICHUH ¢ TOMOIIBIO MOJIeTIeH https://m.edsoo.ru/ff09fe0a
Ypok-uccnenosanue "[IpoBepka runoress:
8 JANbHOCTH MOJETA HIapyKa, MyIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE
BBICOTA ITycKa"
9 Crpoenue BeuiectBa. ONbITHI, JOKa3bIBAIOIINE bu6nmoreka [JOK
JMCKPETHOE CTPOEHHUE BEIIECTBA https://m.edsoo.ru/ff0a013e
JlabopaTopHast pabota "OreHka 1uameTpa ) bubmorexa TIOK
https://lesson.edu.ru/lesson/88037acl-
10 aToMa MeToilc?'M PSA0B (C UCTIOIB30BAaHUEM 5663-4b68-9703-
Gororpauii) 21428f5120667backUrl=%2F03%2F07
Ypoxk-uccienopanue "HalmoneHne TemioBoro Bubmuorexa HOK
https://lesson.edu.ru/lesson/fca99943-
11 pa(inmpeHHH ra3oB. OIBITHI 110 06Hapy>1<eHI/{'I0 Acf2-Aee9-blee-
FICHCTBIL CHIT MOJICKYIBIPHOTO TPHTACHI d1cObaf82597?backUrl=%2F03%2F07
12 JBmwxeHue yactun Beuectna. Auddysus. bubnuorexa LIOK
BpoyHOBCKOE IBHKEHHUE https://m.edsoo.ru/ff0a05c6
VYpoxk-uccnenopanue "Habmonenue u bubmuotexa [JOK
13 00BsCHEHHE OPOYHOBCKOTO JIBUKCHUS U https://m.edsoo.ru/ff0a079c
mudpdy3un"
B3auMoeicTBie yacTHIL BEILIECTBA: but6mmorexa [IOK
14
NPUTSDKCHUE W OTTAJIKUBAHUE https://m.edsoo.ru/ff0a0ae4
15 ArperaTHble COCTOSIHUS BEILIECTBA. bubnuorexa [IOK
OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI https://m.edsoo.ru/ff0a0c10
16 Mexanunyeckoe npuwxenue. [IyTb, TpaekTopus, bubmuorexa [{OK

niepeMelieHue

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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

17

PaBHOMEpHOE U HEpAaBHOMEPHOE JIBUYKEHUE.

CxkopocTb
3 bub6muoreka [IOK
18 HaxosxaeHre CKOpoCTH, IyTH U BpEMEHH TIPU https://lesson.edu.ru/lesson/21aa9ee4-
PaBHOMEPHOM MPSIMOJHHEHHOM JBIKCHUN 643c-4bc0-b3a9-
a039679d8fa3?backUrl=%2F03%2F07
19 4 JlaGopaTopHas padora "OnpezneneHre CKOPOCTH
PaBHOMEPHOTO JBHKEHUS"
> I'paduku npssMOTMHEHHOTO PABHOMEPHOTO bubmorexa TIOK
20 https://lesson.edu.ru/lesson/c9833e5f-
ABHACHIE 3400-4fda-a493-2fcc26043b76
6 Pemenue 3anau no reme "Pacuer cpenneit bubmmorexa LIOK
21 . https://lesson.edu.ru/lesson/cd2e8afa-
cropoct 192d-4ela-a722-bbca213114bb
7 JlaboparopHnas padota "OmnpenencHue cpenHei bubmuorexa [OK
22 CKOPOCTH CKOJIBKEHHS OPyCKa WM MAPHKA 10 https://lesson.edu.ru/lesson/cd2e8afa-
HaKJIOHHOM MI0CKOCTH" 192d-4ela-a722-bbca213114bb
8 OTHOCHUTEIBHOCTD ABMKEHUS. ClIOKEHHE bubmorexa [TOK
23 . https://lesson.edu.ru/lesson/1ed4fc63-
CKOpOCTEH MpH MapauieIbHOM TBUKCHUU 567h-deh7-8746-618239106f85
24 9 [Tonyuenue u ananus rpauKoB 3aBUCUMOCTH
IIYyTU U CKOPOCTU ABHUKCHUA OT BPECMCHU
10 Pemrenue rpadguueckux 3agad no TemMe bubnuorexa LIOK
25 "Mexanuka. PaBHOMEpHOE TPAMOITHHEHHOE https://m.edsoo.ru/ff0al778
nBIKeHne"
26 . SIBnenue nHepuu. 3aKOH UHEPITUU bubmorexa [TOK

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1b9c

B3EH/IMOI[€I>10TBI/IC TCJI KaK NprUYrHa U3SMCHCHUA

butmmoreka [IOK

27 ckopocTh. Macca Tena Kak Mepa HHEPTHOCTH https://lesson.edu.ru/lesson/30ccasda-
TeJa MPH MOCTYNAaTeIbHOM ABHKCHUN b678-4824-8b9e-7d39700e9918
28 VYpok-uccienoBanue "CpaBHEHHE MaccC MO
B3aUMOJeicTBHIO TeT"
29 [ImoTHOCTH BeliecTBa
JlabopaTopHnas padota "OmnpenencHue bubmuorexa [JOK
30 i
IUIOTHOCTH TBEP10T0 Tea" https://m.edsoo.ru/ff0ala70
31 Pemenue 3amau mo reme "Macca Tena.
[InoTHOCTH BemecTBa"
32 Cwmecu u crutaBbl. [ToBepxHOCTHAS U JIMHEHHAS
IIJIOTHOCTH
[MonroroBka K KOHTPOIBHON paboOTeE MO TeMe bubnuoreka [IOK
"®duznka — HayKa O IPHPOJIC. https://m.edsoo.ru/ff0a20a6
33 [TepBoHavanbpHBIC CBEICHHUS 00 ATOMHO-
MOJICKYJIIPHOM CTPOCHHUH BEIESCTBA.
Mexanuka"
Konrtponsnas padora no teme "®duznka — bubnuorexa [IOK
34 Hayka o npupoje. [lepBoHayanbHbIe CBEICHUS https://m.edsoo.ru/ff0a2376
00 aTOMHO-MOJICKYJIIPHOM CTPOCHUH BEIIECTBA.
Mexanuka"
35 Cuna. SBnenune tarorenns. Cuiia TSHKECTH Bubmmorexa LIOK
https://m.edsoo.ru/ff0a25b0
36 N3obpaxenue cui. Pemenne 3amad mo reme
"OnpeneneHue CUIbl TIKECTH"
but6muorexa [IOK
37 Cura ynpyroctit. akon Iyka https://m.edsoo.ru/ff0a2718
38 Bec Tena. M3mepenne cun. luaamMmomerp



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

39 5 Ypoxk-uccienopanue "HalmoneHnne n3aMeHeHHUS bubnuorexa [JOK
CKOPOCTH TIPH B3aUMOJICHCTBUH Te" https://m.edsoo.ru/ff0a2970
40 6 Pemenue 3anau no teme "Cuna ynpyroctu. Bec bubnuorexa LIOK
Tena" https://m.edsoo.ru/ff0a3136
7 JlabopaTtopHast pabota "OMBITHI, bubmuorexa [JOK
41 JEMOHCTPUPYIOIINE 3aBUCUIMOCTh PACTIKECHUS https://m.edsoo.ru/ff0a2b5a
(nedopmarnn) Npy>KUHBI OT MPHIOKEHHOMN
cuibl"
42 8 Cuna Tpess bubnuorexa [JOK
https://m.edsoo.ru/ff0a2da8
9 bub6mmoreka [IOK
43 Cnoxxenue cui. PaBHoJeHCTBYOIIAs CHla https://lesson.edu.ru/lesson/62d051e3-
f3f8-4ba6-85db-5185f96291ca
10 Pemenue 3amau no teme "CiioKeHUE CUIL. but6mmoreka [IOK
44 .
PaBHoseiicTByromas cuna" https://m.edsoo.ru/ff0a2fc4
45 11 Pemenue 3anau no teme "B3aumoneicTeue Ted.
Cuiibl B MexaHuke"
12 Pemenne 3agad mo teme "Cuna tpenus”. Ypok- bubmuorexa [JOK
46 nccaenosanue no teme "VcenenoBanue https://m.edso0.ru/ff0a3276
3aBUCHUMOCTH CHJIBI TPEHHSI OT TUTOIIA TN
CONPUKOCHOBEHUS"
13 JlaGopaTopHast pabota "OIBITHI, bubmuorexa [JOK
47 JIEMOHCTPHUPYIOLIHE 3aBUCHMOCTb CHIIBI TPEHHSI https://lesson.edu.ru/lesson/74407ba4-
CKOJIBKEHUS OT CHJIBI IaBIICHHS U XapaKTepa 3539-49aa-b084-55662bf34bb7
COIPUKACAIOIINXCSI TOBEPXHOCTEH"
48 14 Pemenne 3amay nmo reme "B3aumoneiicTBue Tel.

Cuibel B MexaHuKe"



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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49 15 KonTponbhas pabora o teme bubnuoreka [IOK
"B3aumozeiicTue Temn" https://m.edsoo.ru/ff0a3a96
1 but6mmoreka [IOK
50 JlaBieHue TBEPABIX Tel https://lesson.edu.ru/lesson/e2288c0c-
6331-4db5-a18a-6d54df19fbcc
51 2 VYpoxk-sxcniepumenT "CrnocoOsl ornpeaesieH s
JlaBJICHUS TBEPAOro Tena"
59 3 Ypoxk-uccienopanue "3aBUCUMOCTD JaBICHUS
rasa oT TeMIeparypsbl"
53 4 JlaBienue »x)uakocteit u ra3oB. 3akoH [lackams
54 > [IHeBMaTHyeckue ycTponcTaa bubmorexa LIOK
https://m.edsoo.ru/ff0a3f82
55 3aBUCHMOCTD JIaBIICHUS KHUJIKOCTH OT TITyOUHBI
butmmoreka [IOK
56 I'mapocratnveckuii mapaaokc https://lesson.edu.ru/lesson/0f3604f7-
08b0-4b67-bad6-db724ddf7634
3 Ypok-nipoekT "M3ydeHne coo0Imarmuxcs bubmorexa TTIOK
57 | https://lesson.edu.ru/lesson/0f3604f7-
cocyaoB 08b0-4b67-bad6-db724ddf7634
58 4 VYpoxk-koudepenuus "I mapaBiuyeckue
MEXaHU3MBI"
° Hcnonb30BaHre BHICOKHX JIaBIICHUH B bubmorexa LIOK
59 https://lesson.edu.ru/lesson/0f3604f7-
COBPENHIR TEXHOTOTIE 08b0-4b67-bad6-dh724ddf7634
60 Pemenue 3agau o teme "JlaBineHue KUIKOCTH"
ATmocdepa 3eMiu U IpUIHUHBL €€ ) Bubmmorexa [IOK
61 https://lesson.edu.ru/lesson/0f3604f7-

CyHICCTBOBaHUA

08b0-4b67-bad6-db724ddf7634



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3f82

VYpoxk-uccnenopanue "[IposiBnenue aeiicTBus

62 "
aTMoc(epHOTo TaBIeHUS
63 N3mepenue atmocepHoro aaBienus. OnbIT
Toppuuennu
but6mmoreka [IOK
3aBUCUMOCTBH aTMOC(EPHOTO 1aBICHUS OT https://m.edsoo.ru/ff0a4252
64 BBICOTHI HaJl ypoBHEM Mops. [Ipubops! mis
M3MEPEHUsST aTMOC(HEPHOTO AaBICHUS
65 Bapomertp-anepounna. AtmocdepHoe naBieHne Ha Butmorexa LOK
PasTIHTHRIX BrICOTax https://m.edsoo.ru/ff0a4360
bubmmoreka [IOK
https://lesson.edu.ru/lesson/d6851966-
66 BrrtankuBatomias cuna. 3akoH Apxumena c4bf-4374-8a3b-
664814b67e7d?backUrl=%2F03%2F07
but6mmoreka [JOK
67 p " A \ https://lesson.edu.ru/lesson/5cdf146c¢-
eIIeHHe 3a/1a4 1Mo TeMe "3akoH Apxumena 2396-4144-ab1b-
a3e425496458?backUrI=%2F03%2F07
Ypoxk-uccienoBanue "IKCIEpUMEHTATHLHOE bubmorexa [1IOK
b A N p https://lesson.edu.ru/lesson/026dfb50-
68 oOHapyXeHHe IeHCTBUS )KUIKOCTH U ra3za Ha 534¢-4a68-a094-
HOTPYRCHHOC B HHX TEHO 2e0d6687485d?backUrl=%2F03%2F07
JlabopaTopHnast padota "OmnpenencHue
69 BBITAJIKABAIOIIECH CUIIBI, ICHCTBYIOIIEH Ha TEIIO,
HOTPYXEHHOE B )KUJIKOCTh"
70 [InaBanue ten



https://m.edsoo.ru/ff0a4252
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JlabopaTopHast pabota "HccnenoBanue

but6mmoreka [IOK
https://lesson.edu.ru/lesson/b05dbf51-

71 3aBchMocmvBeca T€Ja B BOJIE OT O6’I)SM21 £780-4058-b7h7-
MOTPYEHHOM B HUAKOCTE HaCTH TEA c3aa9646fc4e?backUrl=%2F03%2F07
7 bu6nmoreka [JOK
72 B !
OSAYROILIABAHYE. LUIABARYe CYAI0B https://m.edsoo.ru/ff09fe0a
73 8 Pemenue 3agau no teme "3akoH Apxumena.
VYcnoBus maBanus ten'”
74 9 Pemenue 3agau o reme "JleicTBHE KUIKOCTH bubmuoreka [JOK
U rasa Ha MOTpy>eHHOe B HUX TeJo" https://m.edsoo.ru/ff0a013e
10 butmmoreka [IOK
75 VYpok-mipoekt "KoHcTpynpoBanue apeomerpa https://lesson.edu.ru/lesson/88037acl-
WIH JIOAKH U OTIpeJIeIeHue rpy30HoabEMHOCTH" 566a-4b68-9703-
2f4a8f51a0e6?backUrl=%2F03%2F07
11 bubmnoreka IIOK
76 IToaroToBka K KOHTPOIBHOI paboTe Mo TeMe https://lesson.edu.ru/lesson/fca99943-
" JlaBnieHHEe TBEPBIX TEI, KUIKOCTEH U ra30B" 4cf2-4ee9-blee-
d1cObaf82597?backUrl=%2F03%2F07
12 KonTponbrast padora o teme "JlaBieHune bu6nmorexa [JOK
77 .
TBEP/ABIX TeJ, KUAKOCTEH U ra3oB” https://m.edsoo.ru/ff0a05c6
78 1 MexaHnnueckas paboTa Bubnuorexa LIOK
P https://m.edsoo.ru/ff0a079c
2 but6muorexa [IOK
79 M
OHHoCTy https://m.edsoo.ru/ff0a0ae4
80 3 Pemenue 3agad Ha onpenenenrue padboThl U bubmuotexa [JOK
MOIIIHOCTH https://m.edsoo.ru/ff0a0c10
4 bu6muorexa [IOK
81 PaGota cuiibl TSKECTH U CHITBI TPCHHS

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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VYpoxk-uccienopanue "Pacuét MmomHoCTH,

82 pa3BUBaEMOM NP MOIBEME 110 JIeCTHHIIE"
bub6muoreka [IOK
83 TTpocTsie MeXaHm3ME https://lesson.edu.ru/lesson/21aa9ee4-
643c-4bc0-b3a9-
a039679d8fa3?backUrl=%2F03%2F07
84 MowmenT cuinsl. [IpaBuiao MOMEHTOB
JlabopaTopHast pabota "U3yueHnue mpaBuia bubnuoreka [JOK
85 phIYara uis OABH/KHOTO H HEIIOBIKHOTO https://lesson.edu.ru/lesson/c9833e5f-
6JI0KOB" 3400-4fda-a493-2fcc26043b76
bu6nuorexa [IOK
86 "3010TOC TIPABIIIO" MEXaHUKH https://lesson.edu.ru/lesson/cd2e8afa-
192d-4ela-a722-bbca213114bb
Pemenue 3aga4 no reme "30710TO€ MPaBUIIO butmmoreka [IOK
87 mexanukn" / Beepoceniickast mpoBepodHast https://lesson.edu.ru/lesson/cd2e8afa-
paboTa 192d-4ela-a722-bbca213114bb
Pemenue 3aa4 mo Teme "Pabora cuiibl TSHKECTH bubnuorexa [JOK
88 u cuibl Tpenus" / Beepoccuiickast mpoBepovHas https://lesson.edu.ru/lesson/1ed4fc63-
paGora 567b-4eb7-8746-618a391b6f85
89 Ypox-nipoekT "[IpoekTrpoBaHue MOJIHUCTIACTOB C
3a/laHHBIMU [TapameTpaMu”
90 Ypoxk-koHpepennus "IIpocTbie MEXaHU3MBI B bubmuorexa [JOK
OBITY, TEXHHKE, )KUBBIX OpraHu3max" https://m.edsoo.ru/ff0al778
o1 KoaddummenT nosie3Horo qeiicTBus MpoCThIX bubnuoreka [IOK
MEXaHU3MOB https://m.edsoo.ru/ff0alb9c
bu6mmoreka [IOK
92 Jlabopatopnas pabora "Onpenenenne KI1/L https://lesson.edu.ru/IesEon/SOccana-

MIOJIBMYKHOIO ¥ HEMOABMKHOTO OJIOKOB"

b678-4824-8b9e-7d39700e9918



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1b9c

2 Mexannyeckas sHeprus. Knnernueckas u

93
MIOTEHIIMATbHAS] SHEPTUS
94 3 3aKOH COXpaHEHHSI MEXaHUYECKOW IHEPrUU
Ypok-3kcriepuMeHT " IKCIIepUMEHTaIbHOE bubnuorexa [{OK
95 orpe/iejIeHNEe M3MCHEHUS KHHETUIECKOMN 1 https://m.edsoo.ru/ff0ala70
MOTEHIIUATBHON YHEPTUH MPU CKATHIBAHUU Tella
110 HAaKJIOHHOM MIOCKOCTH"
96 5 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"Pabota u MouHOCTh. DHeprus"
97 1 Konrtpomnsnas padota o teme "Pabota u
MOILHOCTb. DHEprus"
08 2 Pa6ora ¢ Tekcramu 1o Teme "MexaHH4ecKoe but6mmoreka [IOK
JBIKeHUE" https://m.edsoo.ru/ff0a20a6
99 3 Pabora ¢ Tekctamu 1o Teme "CTtpoeHue bubnuorexa [IOK
BerecTBa https://m.edsoo.ru/ff0a2376
4 bu6mmorexa [IOK
100 Pabota ¢ Texctamu 1o Teme "Cuisl B mpupoie”
pHp https://m.edsoo.ru/ff0a25b0
101 5 PaGora ¢ Texctamu no Teme "JlaBnenue
TBEPABIX TEJ, )KUIAKOCTEH U ra3oB"
102 6 Pabota c Tekctamu 1o Teme "DHeprus. bubmuotexa [JOK

[IpocTbie MexaHU3MBI"

https://m.edsoo.ru/ff0a2718

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
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KaﬂeﬂuapHO-TeMaanecxoe IJIAHUPOBAHUEC

8 KUIACC
Homep Howmep KoanuectBo
ypora Ypora B HaumeHoBaHHEe TeMbl YPOKa 4acoB HA DJIeKTPOHHBIE PecypChl
no pasneJie/Teme -
NOPSIAKY
1 1 OCHOBHBIE TIOJIOKEHUS] MOJIEKYJISIPHO-KMHETUYECKOM 1 bubnuorexa [JOK
TEOPHHU M UX OIBITHBIC TIOATBEPIKICHHS https://m.edsoo.ru/ff0a5256
2 2 Macca u pa3Mep aTOMOB U MOJIEKYJI ! bubmorexa LIOK
https://m.edsoo.ru/ff0a5256
3 3 Mopenu TBepI0TO, )KHAKOTO ¥ ra3000pa3HOTo 1 but6mmoreka [IOK
COCTOSTHHI BEIIECTBA https://m.edsoo.ru/ff0a5256
4 4 Ypok-koHpepenmus "Kpucrammudeckue u amophHbIe 1 bubmmoreka [JOK
tena. ['paden. [lomyuenune nckyccTBeHHBIX aIMa30B" https://m.edsoo.ru/ff0a5256
5 5 CmauuBaHue 1 KanuuisipHOCTh. [loBepxHOCTHOE 1 bubnuotexa [JOK
HaTsHKECHHE https://m.edsoo.ru/ff0a5256
6 0 TerutoBoe paciIMpeHne U CKATHE ! bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
7 1 Tennosoe nBuxeHue. Temmeparypa ' bubanoreta LIOK
https://m.edsoo.ru/ff0a5256
8 2 TemmepatypHbIe MIKaIIbI ! bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
9 3 BuyTpeHHss sHeprus u cnocoObl €€ N3MEeHEHUs ! Bubmorexa LIOK
https://m.edsoo.ru/ff0a5256
4 1 bu6nunorexa [IOK
10 Bunel Teronepenaun

https://m.edsoo.ru/ff0a5256
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VYpoxk-koupepennus "Mcrnonp30BaHNEe TEIIIOBBIX

11 CBOICTB BEILIECTB U MATEPHAJIOB B LETSAX bubmorexa TOK
https://m.edsoo.ru/ff0a5256
sHeprocOepexeHus"
12 6 KonuuectBo TemnoTel. Y aeapHas TEMI0EMKOCTD bubmorexa TIOK
https://m.edsoo.ru/ff0a5256
7 VYpoxk-uccnenopanue "[IpoBepka runoresbl JUHEHHOMN
13 SaI])?;I/ICI/IMOCTIfI[ JIAHEI CT(I))J'I6I/III:a SKUJIKOCTH B bubmorexa OK
. https://m.edsoo.ru/ff0a5256
TEPMOMETPHUUYECKOMN TpyOKe OT TemmepaTypsl”
14 8 VYpaBHeHHe TEII0BOTO Oananca. TernmooOMeH u bubnuorexa [JOK
TEIJIOBOE paBHOBecHe. 3akoH Hptorona—Puxmana https://m.edsoo.ru/ff0a5256
9 Jlaboparopnas pabota "HccnenoBanue siBIeHUs
15 TeHJI(f)O6MIZHa nlf)n CMemHBaHI/Ii[I XOJIOAHOU W Topsiuei bubnrotexa LOK
., https://m.edsoo.ru/ff0a5256
BOJIBI
16 10 Pemenue 3agad o reme "Temaoo0MeH U TEIIOBOE bubnunoreka [IOK
paBHOBecue" https://m.edsoo.ru/ff0a5256
11 JlaboparopHas pabota "OnpeneneHne KOIU4ecTBa
17 TGHJI£I‘LI Eonyf{)eHHoro BO;)OI;[ IIpU TEIII000MEHE C bubmorexa LIOK
’ | https://m.edsoo.ru/ff0a5256
HArpeThIM METAJUIMYECKUM IIITHHAPOM
18 12 [InaBnenue u oTBEp/IEBaHNE KPUCTATUTMYECKUX bubnuorexa [JOK
BEIIECTB. Y IEIbHAS TEIUIOTA TUIABJICHUS https://m.edsoo.ru/ff0a5256
19 13 Pemenue 3agau no teme "[lnaBneHue u oTBepieBaHUE bubmuorexa [HOK
KPHCTAJUTMYECKUX Te" https://m.edsoo.ru/ff0a5256
20 14 JlaboparopHas pabota "OmnpeneneHue yaeabHON bubnuorexa [JOK
TEIUIOTHI TJIABJIEHUS JIpaa" https://m.edsoo.ru/ff0a5256
15 VYpoxk-uccnenopanue "CpaBHEHUE TPOLIECCOB BuGnmorexa LOK
21 TUTABJICHUS KPUCTAILTUYECKUX TEJ U Pa3MsITUEHUS TPy

HarpeBaHuu aMOpQHBIX Ten"

https://m.edsoo.ru/ff0a5256
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16

butmmoreka [IOK

22 [TapooGpazoBanre u KoHeHcanus. Mcmapenue https://m.eds0o.ru/ff0a5256
17 K .Y 0 .
2 Yaswciniocns remepatypy ke or Brbmiorexa LIOK
patyp https://m.edsoo.ru/ff0a5256
aTMOC(EpHOTO TaBJICHUS
24 18 Pemenue 3ama4 no teme "IlapoobpazoBanue u bubmmoreka [JOK
kuneHue" https://m.edsoo.ru/ff0a5256
o5 19 Ypoxk-uccienopanue "OO0bsICHEHNE 3aBUCUMOCTH butmmoreka [IOK
TEMIIEPATYPbl KUIICHHS OT JaBJICHUs" https://m.edsoo.ru/ff0a5256
26 20 HacolenHslif 1 HeHachIeHHBIH nap. BiaxHoCTh bubnunoreka [IOK
BO3/yXa https://m.edsoo.ru/ff0a5256
. 21 Bngchlc(;b BO3/IyXa M €€ u3MepeHue. vJIa6opaTopHaﬂ BuGmorexa LIOK
pabora ) MpeIeJICHHe OTHOCUTEIIBHOMN BIIAYKHOCTH https://m.eds0o.ru/ff0a5256
BO3yXa
22 butmmoreka [IOK
2 P "B "
8 ellIeHHe 3a1a4 1o TeMe ""BiraxkHoCTh https://m.edsoo.ru/ff0a5256
23 Pemrenue 3aga4d u aHanu3 cuTyanui, CBI3aHHBIX C bubmnoreka IIOK
29
SIBJICHUSIMH UCTIAPECHUSI U KOH/ICHCALIUH https://m.edsoo.ru/ff0a5256
30 24 DHe 0 a. Y IelbHas TEIIoTa cropa bubmmorexa LIOK
Heprus TOILINBA. JIbHAs TCILJIOTa CTOPaHUs
P A P https://m.edsoo.ru/ff0a5256
31 25 IIpuHnune pabOTHl TSIUIOBBLIX JBUTATEICH bubamorexa LOK
pHHi P A https://m.edsoo.ru/ff0a5256
26 bu6 OK
32 [TapoBas TypOuna. /[BUratenb BHyTPEHHETO CTOPaHUs h:tlpgl;ll:é;z:)lo.ru 1035256
27 bubmuorexa [JOK
33 KII
/L TemuoBoro ABHraTens https://m.edsoo.ru/ff0a5256
28 bu6 OK
34 Pemenue 3agau o teme "KII/] TennoBoro asuraremns” nosmorexa I

https://m.edsoo.ru/ff0a5256
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29 VYpoxk-koupepenuus "TernaoBsie IBUTATENH U 3aIIUTA bubnuotexa [JOK
35 .
OKpYy»aroliei cpebl” https://m.edsoo.ru/ff0a5256
36 30 TennoBble moTepH B TEIIIOCETIX bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
31 3aKOH COXpaHEHUs U MpEeBpallleHus] YHEPTUU B bubmuoreka [IOK
37
MEXaHHMYECKHX U TEIUIOBBIX MPOIeccax https://m.edsoo.ru/ff0a5256
32 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
38 "TSHJ'IOBBIC HBJ‘IGHI/I?II). HSMeHepHI/Ie arperaTHbIX bubnuorexa LIOK
. " https://m.edsoo.ru/ff0a5256
COCTOSTHUH BEIIeCcTBa
39 33 KonTponbhast pabora 1o Teme "TerioBbie BICHUS. bubmmoreka [JOK
H3meHeHue arperaTHbIX COCTOSIHUHN BeriecTBa https://m.edsoo.ru/ff0a5256
40 L DnexTpusanus Teln. J[Ba poaa 3apsuoB Bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
41 2 VYpoxk-uccnenoanue "VccnenoBanue crnocoboB bubmmoreka [IOK
pas3IMYHBIX BEIIECTB HAJICKTPU30BBIBATHCS" https://m.edsoo.ru/ff0a5256
3 . bubnunoreka [JOK
42 BsaumonerlicTBue 3apsikeHHbIX Ten. 3akoH Kynona https://m.edsoo.ru/ff0a5256
4 DnekTpuueckoe none. Hanps>xk€HHOCTD
43 aneKT;quCKoro OJIS. HpI/lI:)HI_II/IH CYTEepHO3UIINH bubnuorexa LOK
» https://m.edsoo.ru/ff0a5256
INEKTPUUYCCKUX TTOJICH
m 5 HocuTenu snekTpuyeckux 3apsioB. DJIeMEHTAPHBIM bubmuorexa [HOK
3apsn. CTpoeHue atoma https://m.edsoo.ru/ff0a5256
45 0 3aKOH COXpaHEHUS JIEKTPUUECKOI0 3apsiia bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
46 ! [TpoBOTHHUKH, TUAIIEKTPUKH U TIOTYTTPOBOTHUKH brbmiorexa LIOK
’ https://m.edsoo.ru/ff0a5256
47 8 VYpoxk-koHpepeHus "IaeKTpu3aius B MOBCEIHEBHON bubnuorexa [JOK

KA3HA"

https://m.edsoo.ru/ff0a5256
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48 9 Pemenue 3agad mo teme "3akoH cOXpaHEHUs bubnuotexa [JOK
AJIEKTPHUYECKOTO 3apsia https://m.edsoo.ru/ff0a5256
49 1 OnexTpuueckui TOK. ICTOUHUKH 3J1EKTPUYECKOTO bubmmoreka LIOK
TOKa https://m.edsoo.ru/ff0a5256
2 VYpoxk-uccnenoBanue "VccinenoBanue neicTBUs
50 BHI;KTPI/I‘ICCI)(IOFO TOJIsL Ha prBonHHKHHH Bubmmorexa LIOK
| https://m.edsoo.ru/ff0a5256
TUDIIEKTPUKU
51 3 DIIEKTPUUYECKHUI TOK B METaJIax bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
52 4 DIIEKTPUYECKHI TOK B JKUJKOCTAX U Ta3zax bubmiorexa LIOK
https://m.edsoo.ru/ff0a5256
53 > DJeKTpuyecKas 1elb bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
54 6 Cuna Toka. AMmiepmeTp bubmiorexa LIOK
’ https://m.edsoo.ru/ff0a5256
55 ! DnekTpuueckoe HanpshkeHue. Boabtmerp bubamorexa LIOK
https://m.edsoo.ru/ff0a5256
56 8 JIaGopatopHas padora "COopKa 1 UCTIBITAHNE bubmmoreka LIOK
AJIEKTPHUECKOM IIEIH TOCTOSTHHOTO TOKa" https://m.edsoo.ru/ff0a5256
57 9 3aBUCUMOCTD CHJIBI TOKA OT HampshkeHus. 3akoH Oma bubnuorexa [JOK
JUISL y4acTKa LeTH https://m.edsoo.ru/ff0a5256
10 JIaGopatopHas pabora "VccrnenoBaHue 3aBUCUMOCTH
58 CHUJIbI TOKA, TPOTEKAIOLIETO Yepe3 PE3UCTOP, OT bubnuorexa [JOK
HAINpPsDKEHHS Ha PE3UCTOPE M COMPOTHUBIICHHUSI https://m.edsoo.ru/ff0a5256
pe3uctopa"
59 11 DNeKTpUUECKOe COMPOTUBIICHHUE. Y IeIbHOE bubnmnoreka [JOK

COIIPOTUBJICHUEC

https://m.edsoo.ru/ff0a5256
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50 12 JlaboparopHas pabota "OnpenenaeHue yaeabHOro bubnuoreka [IOK
CONPOTHUBIICHHS MPOBOIHUKA" https://m.edsoo.ru/ff0a5256
61 13 Pemenue 3anau no teme "DnekTpuueckoe bubmmoreka LIOK
COIPOTHBIICHHUE. Y IeBHOEC CONPOTHUBIICHHE" https://m.edsoo.ru/ff0a5256
62 14 Pemtenue 3amay o reme "3axkon Oma" bubmorexa TIOK
https://m.edsoo.ru/ff0a5256
63 15 [TocnenoBatenbHOE M apaIeIbHOE COCTUHEHUS butmmoreka [IOK
IIPOBOTHUKOB https://m.edsoo.ru/ff0a5256
16 JlaboparopHas padota "[IpoBepka mmpaBuiia CI0KEHUS
64 Hanp:meﬂiﬁ H;)I/I nocne,u:BaTeleLHoffl COCIMHEHUH bubanoreta LIOK
. https://m.edsoo.ru/ff0a5256
JIBYX PE3UCTOPOB
65 17 Pemenue 3amau no teme "IlocnenoBaresHOE U but6mmoreka [IOK
napasuieIbHOEe COSTUHEHUS TIPOBOTHUKOB" https://m.edsoo.ru/ff0a5256
66 18 JlaGopatopHas pabota "IIpoBepka mpaBuia it CHIIBI bubmmoreka [IOK
TOKa IPH Mapajie]IbHOM COEIUHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0a5256
67 19 Pemenue 3agad Ha mpumeHeHue 3akoHa Oma aJis but6mmoreka [IOK
Pa3IMYHOTrO COCAMHEHUS MPOBOTHUKOB https://m.edsoo.ru/ff0a5256
68 20 O/1C u BHyTpeHHEE CONIPOTUBIIEHUE NCTOYHHUKA TOKA. bubmmoreka LIOK
3akoH Oma U1 OJTHOM LEenu https://m.edsoo.ru/ff0a5256
21 Pemenne 3amau no teme "IJ1C, BHyTpEeHHEE
69 COHpOTI/IBJIeiI/Ie I/ICTO‘IHI/IKaJiOKa. 3}:1(12)1{ Owma mst bubmmorexa LIOK
. \ https://m.edsoo.ru/ff0a5256
MIOJIHOM LIeTn
70 22 JlabopaTtopHast padota "Onpenenenne I/1C u bubnuorexa [JOK
BHYTPEHHEI'O COIPOTHUBIICHHS UCTOYHHUKA TOKA" https://m.edsoo.ru/ff0a5256
23 bubmuorexa [JOK
& Hpasitra Kupxroga https://m.edsoo.ru/ff0a5256
72 24 JIaGopatopHas pabora "IIpoBepka mpasun Kupxroda" bubamoreta LIOK

https://m.edsoo.ru/ff0a5256
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73 25 VYpok-uccienoBanue "M3ydeHue BOIbT-aMIIEPHbBIX bubnuoreka [IOK
XapaKTePUCTHK HEIIMHEWHBIX DJIEMEHTOB" https://m.edsoo.ru/ff0a5256
26 Pa6ora snexTpuueckoro Toka. MouHocTb bubmmoreka LIOK
74
AJIEKTPHUECKOTO TOKA https://m.edsoo.ru/ff0a5256
27 JlaboparopHas pabota "Onpenenenue paboThl U bubmuoreka [IOK
75
MOIIHOCTH 3JIEKTPUIECKOro TOKa" https://m.edsoo.ru/ff0a5256
76 28 3akon J[xoyns-Jlenna. [Torpedutenu 3eKTpUIECKOTO bubnuorexa [JOK
Toka. KopoTkoe 3aMbikaHne https://m.edsoo.ru/ff0a5256
. 29 YPVOK-KOH(I)epeHHI/ISI "OObsACHEHHE U TIPUHLIUATT BuGmorexa LIOK
€CTBUS JOMAIIIHUX AJIEKTPOHAT PEBATEIbHBIX
8 f[ PoHarp https://m.edsoo.ru/ff0a5256
npubopoB
30 IT i pabd
; R
KTPHYECKHU STBI. 3apsDKEHHBIE Tela U UX
FIeKTP . PA P . : . | https://m.edsoo.ru/ff0a5256
B3auMOIeUCTBH. [10CTOSTHHBIN AJIEKTPHUECKUI TOK
31 K 0 "3
79 s, Sapxese 113 1 oAl Bumionesa LIOK
PABL. pu . . A ’ https://m.edsoo.ru/ff0a5256
[TocTOSIHHBIH AIIEKTPHUYECKUI TOK
80 1 IlocTosiHHBIC MarHUTEL. MarauTHoOE HoJie 3eMJIN U €T0 bu6nunoreka [IOK
3HAYECHUE I )KU3HU HA 3eMJie https://m.edsoo.ru/ff0a5256
2 VYpok-uccaenoBanue "M3yyeHre MarHUTHOTO OIS
MOCTOSTHHBIX MarHUTOB TPU X 00bEUHEHUH U bubnmnorexka HOK
81
pasaencHun. Busyanu3zaiiust mosisi HOCTOSHHBIX https://m.edsoo.ru/ff0a5256
MarHuToB"
82 3 OmneiT OpcTena. MarHuTHOE T0JIE JIEKTPUIECKOTO bubnuorexa [JOK
TOKa https://m.edsoo.ru/ff0a5256
83 4 OmnbiT AMniepa. MarHuTHOE 110J1€ KaTyIIKH C TOKOM. bu6mmoreka LIOK

HpI/IMeHeHI/Ie QJICKTPOMAruuTOB B TCXHUKE

https://m.edsoo.ru/ff0a5256
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butmmoreka [IOK

84 Cuna Ammnepa u onpenieieHue e€ HanpaBIeHUs https://m.eds0o.ru/ff0a5256
6 Pewenue 3agau no reme "Cuna Amnepa u bu6nunorexa [IOK
85 "
ornpeesieHne eé HampaBiIeHus" https://m.edsoo.ru/ff0a5256
. 7 I?IJIGKTpO}IBI/IFaTCJH) MOCTOSIHHOTO TOVIfa. BuGorexa LIOK
CHOJIVLzoBaHI/Ie AIEKTPOABUTATENCH B TEXHUYECKUX https://m.edsoo.ru/ff0a5256
yCTPOMCTBAaX U HA TPAHCTIOPTE
87 8 B uiickasi mpoBepoyHas pabora bubmmorexa LIOK
cepocerie POBEPO pabo https://m.edsoo.ru/ff0a5256
88 9 B . 5 bubnunoreka [IOK
cepoccHiickasi mpoBepoyHas paboTa https://m.edsoo.ru/ff0a5256
10 JlabopaTtopHast pabota "N3yuenue neicTBus bubnuorexa [JOK
89
MarHUTHOTO TIOJISI Ha MTPOBOJAHUK C TOKOM" https://m.edsoo.ru/ff0a5256
11 Ypoxk-konpepenuus "[IpakTuyeckoe npuMeHeHNE bubmmoreka [IOK
90 N
AJIEKTpOABUraTeeii" https://m.edsoo.ru/ff0a5256
1 JlaboparopHas padota "KoHcTpyrpoBaHue u bubnuoreka [IOK
91
u3ydeHue paboThl AIEKTPOABUraTEs " https://m.edsoo.ru/ff0a5256
92 2 JIaGopatopHas padora "W3zmepenue KITJ] bubmmoreka LIOK
JJIEKTPOIBUTATEILHON YCTAaHOBKH" https://m.edsoo.ru/ff0a5256
93 3 Omnbitel @apazesi. 3aKOH JIEKTPOMArHUTHON bubnuorexa [JOK
unnyknuu. [pasuio Jlena https://m.edsoo.ru/ff0a5256
94 4 VYpok-uccienosanue "HccnegoBanue n3MEeHEHHUI bubnmnoreka [JOK
3HAYCHHS U HAIMPaBICHHUS HHIYKIIHOHHOTO TOKa" https://m.edsoo.ru/ff0a5256
95 5 Pemenue 3aau no teme "3aKoH 31€KTPOMarHUTHOM bubnuoreka [IOK
unnyknuu. [Ipasuo Jlenna" https://m.edsoo.ru/ff0a5256
96 6 DnextporeHepatop. CrocoObl momydeHus bubnuorexa [JOK

AJIEKTPOIHEPTHU

https://m.edsoo.ru/ff0a5256
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o7 7 oot o s, T biGmnorexa LIOK
9KOJIOTHH. TOMIUBHBIC YJIEMEHTHI U AJIEKTPOMOOMIH" nitps://m.edso0.u/ff0a5256
98 L Konrponbnas pabota "DinekTpoMarHuTHbIC sBICHUA" ﬁ:tlggl;ll:e;i,i()l’llf/ 6045256
2 Bubmnunoreka [IOK
99 Pabota c Tekctamu 1o Teme "TermmoBeie siBiaeHUS" https://m.e dsc])_E).ru 1025256
100 3 Pabota ¢ Tekctamu 1o Teme "DIEKTPUIECKUE 3apsIbl. bubnuoreka [JOK
3apsKeHHBIC Tella M X B3aMMOjielCTBHE" https://m.edsoo.ru/ff0a5256
101 4 Pabora ¢ Texcramu 1o Teme "IloCcTOSHHBINH bubnunoreka [IOK
ANEKTPUYECKUH TOK" https://m.edsoo.ru/ff0a5256
102 5 Pabora ¢ Tekcramu 1o Teme "MarHuTHbBIC SIBJICHUS U but6mmoreka [IOK
3JIEKTPOMArHUTHASI MHAYKIUS" https://m.edsoo.ru/ff0a5256

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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KaHeHHapHO-TeMaTH‘leCKOG IJIAHUPOBAHUE

9 KUIIACC
Ho H
Mep Ep YpOra KosmnuecTBo
YpPOKa B
HanmeHnoBaHue TeMbl ypoKa 4acoB HA JJIeKTPOHHBbIE PecypChl
no pasjaene/Teme
H3y4eHue
NOPSAAKY
1 Mexannueckoe qBmkeHue. MarepuanbHas Touka. CriocoOsl 1 bubnuorexa [IOK
OIMMCAHUS MEXAHUUECKOTO ABUKEHUS https://m.edsoo.ru/ff0a5256
2 Cucrema orcueta. OTHOCHUTEIHLHOCTh MEXaHUIECKOTO 1 but6mmorekxa [IOK
JIBHOKESHHS https://m.edsoo.ru/ff0a5256
3 BekropHble BETUYMHBI, ONIEPALMH C BEKTOPAMHU, IPOCKLIUN 1 bubnuorexa [IOK
BEKTOPOB https://m.edsoo.ru/ff0a5256
4 Panuyc-BekTop MatepuaibHOM TOUKH, IEpEMEIICHNE Ha 1 bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/ff0a5256
> PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 Bubmmorexa [IOK
P P A https://m.edsoo.ru/ff0a5256
6 Pemenue 3agad mo reme "PaBHOMEpHOE NIPSIMOJIMHEHOE 1 bubmuorexa [IOK
JBIKEHHE" https://m.edsoo.ru/ff0a5256
7 HepaBHoMepHOE npsimonuHeitHOoe aBrkeHue. CpenHssa u 1 bubnuorexa LIOK
MI'HOBEHHAs CKOPOCTD TeJla IIPH HEPABHOMEPHOM JBHKCHHH https://m.edsoo.ru/ff0a5256
8 J1a6 6ota "O 7
JIBKEHUS WJIU IBUKEHUS IIapuKa 1Mo H HHOI
| by A P https://m.edsoo.ru/ff0a5256
IUIOCKOCTH
9 . but6mmorekxa [IOK
PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABM)KEHUE. Y CKOPEHHE 1

https://m.edsoo.ru/ff0a5256
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10 10 CKOpOCTh paBHOYCKOPEHHOT'O MPSIMOJIMHENHOTO IBHYKECHHUS. bubmuorexa [JOK
I'paduk ckopoctn https://m.edsoo.ru/ff0a5256
11 Pemenue 3anau no teme "CKoOpoCcTh paBHOYCKOPEHHOTO bubnuoreka [IOK
11 .
NPSMOJIHHEIHOTO JIBIKCHUS " https://m.edsoo.ru/ff0a5256
12 12 [Tepemenienre npu paBHOYCKOPEHHOM MPSMOJIUHEHHOM bubmuorexa [JOK
JBYOKCHUH https://m.edsoo.ru/ff0a5256
13 13 Jlaboparopnas padota "OrnpeneneHue yCKOpeHus Tesa npu bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBM>KEHUH 10 HAKJIOHHOHN MIIOCKOCTH" https://m.edsoo.ru/ff0a5256
14 14 Pemenue 3amaud mo reme "llepemenienne npu but6mmorekxa [IOK
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBH)KEHHH" https://m.edsoo.ru/ff0a5256
15 JlabopaTopnas padora "VccrienoBaHue 3aBUCUMOCTH ITyTH OT
15 BpeM:HH r?pn pszHoyCKopeHH:M JIBIDKEHUM 0e3 HaanZHOﬁ bubamoreta LIOK
. https://m.edsoo.ru/ff0a5256
CKOPOCTH
16 ['paduueckas MHTEpIIpETaLINS YCKOPEHUS, CKOPOCTH,
16 n}r))ogl)):[eﬂﬂoro HyTI/IpI/I iepeiemiﬂnf JUIst HpHMEHHHeﬁHOFO bubanoreta LIOK
https://m.edsoo.ru/ff0a5256
JIBUKCHHSI
17 Pemenue 3amad mo reme "I'padudeckas uaTEpIpeTAIHS
17 YCKOPEHUS, CKOPOCTH, IMPOMIEHHOIO ITyTH U MEPEMEILICHUS Bubmorexa IOK
N . https://m.edsoo.ru/ff0a5256
JUTS IPSIMOJIMHEHHOTO IBHKCHHUS
18 bu6muorexa [IOK
18 Yckopenue cBoboiHOTO najeHwust. OnbITe [anwes https://m.edsoo.ru/ff0a5256
19 19 Pemenue 3agad mo reme "Y ckopeHrue cBOOOTHOTO MMajieHus " bubmorexa [OK
https://m.edsoo.ru/ff0a5256
20 20 JIBuxeHue tena, OpOIIEHHOTO O]l YIJIOM K TOPU30HTY bubmmorexa LIOK
’ https://m.edsoo.ru/ff0a5256
21 21 Pemenue 3agau o reme "J[BukeHue tesa, OpOIIEHHOTO MO/ bubnuorexa [IOK

YIJIOM K TOPU30HTY"

https://m.edsoo.ru/ff0a5256



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256

99 22 Jlaboparopnas padota "HccneqoBanue ABHKCHUS Tea, bubmuorexa [JOK
OpOIICHHOTO IO/ YIJIOM K TOPHU3OHTY" https://m.edsoo.ru/ff0a5256

93 23 Pemenue 3agau no reme "JIBuxkeHue moja 1elCcTBHEM bubnuorexa [JOK
YCKOpeHUsI CBOOOHOTO MaieHus " https://m.edsoo.ru/ff0a5256

24 24 JIBrKeHME 110 OKPYKHOCTH bubanoreta LIOK
https://m.edsoo.ru/ff0a5256

25 25 JluneliHas u yriioBasi CKOpOCTh, TIEPHO] M 4aCTOTa Bubnuorexa LIOK
https://m.edsoo.ru/ff0a5256

26 26 CKOpOCTb U YCKOpEHHE MPH JBHKEHUH 110 OKPYKHOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256

27 27 Pemenue 3amad mo reme "J[BrkeHue mo oKpy HOCTH" bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256

08 28 Ypok-koubhepennus "PacrnosnaBanue U npuOIMKEHHOE bubmuorexa [JOK
OIMCAHUE PA3INYHBIX BUIOB MEXaHUYECKOTO IBHYKCHHS" https://m.edsoo.ru/ff0a5256

29 29 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1o Teme "MexaHnuecKoe bubnuoreka [IOK
JIBHYKEHHUE U CIIOCOOBI €ro onucanus” https://m.edsoo.ru/ff0a5256

30 30 KontponbHas paboTa o teme "MexaHn4eCcKoe IBIKCHHE U bubnuorexa [IOK
CHoco0bI ero onucaHus" https://m.edsoo.ru/ff0a5256
31 1 IIepBeiit 3akoH HeroToHa. Bextop cuiib Egg:ﬁ:ﬁ%;iiﬁﬁl 025256
32 2 Bropoii 3akon Herotona. PaBHOaelcTBYIOIIAs1 cuma ﬁggg?;;;iii?ﬁlffoﬁ 956
33 3 Tpetnii 3akoH HetoroHa. Cynepro3uiys Cui ﬁggﬁ?ﬁg;ﬁ;ﬁﬁﬁl 1045256

34 4 Cuna ynpyroctu. 3akoH ['yka bubmorexa LIOK

https://m.edso0.ru/ff0a5256
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but6mmoreka [IOK

35 Pemenwue 3amau o Teme "Cuia ynpyroctu https://m.edsoo.ru/ff0a5256
6 Jlaboparopnast padota "MccnenoBanue 3aBUCUMOCTH CHIIbI
36 yHPYII‘)OCTIf, Bozimca}omeﬁ B HII)[y)KI/IHe, OT CTETICHU bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
nedopmanuu npyxuHb"
7 but6mmorekxa [IOK
37 Cuuia TpeHH, KOB(I)(I)I/ILII/ICHT TpeHi https://m.edsoo.ru/ff0a5256
38 8 JlabopaTopnas pabota "OnpezneneHue ko3puuneHTa TpeHus bubnuorexa LIOK
CKOJIBXKEHHs" https://m.edsoo.ru/ff0a5256
39 9 Jlaboparopnas padota "MccnenoBanue 3aBUCUMOCTH CHJTBI bubnuotexa [JOK
TPEHHSI CKOJILKEHHS OT CHJIBI HOPMAJIBbHOTO JaBICHUS " https://m.edsoo.ru/ff0a5256
40 10 JIBI>KeHMe TeJ M0 OKPY>KHOCTH MO JeHCTBUEM HECKOJIBKUX bubnuorexa LIOK
CHIT https://m.edsoo.ru/ff0a5256
41 1 3akon bepHymin u nogbEMHas CUla Kpblia bubmorexa LIOK
https://m.edsoo.ru/ff0a5256
12 VYpok-koH(pepenuus "CoBpeMeHHbIE JIeTaTeIbHbIE alnapaThl,
42 c;z[a Ha nc()llljozufmx KpBIJIII;{X AHTUKPBUIO Ha CKOpOCTHII:IX Bubnuorexa LIOK
’ . https://m.edsoo.ru/ff0a5256
aBToMOOWIAX. J[BM)KeHHE TI0€3/a Ha MarHUTHOM Moy ike"
43 13 Cuita TSDKECTH 1 3aKOH BCEMHUPHOTO TATOTCHUS Bubamorexa IOK
https://m.edsoo.ru/ff0a5256
14 JIB>keHUEe Tea BOKPYT TpaBUTAIMOHHOTO 1eHTpa. [lepBas bubnuorexa [IOK
44
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0a5256
45 15 HeBecomocTb u neperpysku Bubmorexa IOK
https://m.edsoo.ru/ff0a5256
46 16 PaBHOBecue MatepuaabHON TOUKU. AOCOIIOTHO TBEPIOE TEIIO bubmorexa LIOK

https://m.edsoo0.ru/ff0a5256
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17 bubmuorexa [JOK
47 MowmeHnT cunbl. [IpaBuino MOMEHTOB htts://m.e dS(])_E).ru 11035256
48 18 Ypok-uccnenosanue "OmnpeneneHue HEHTPA TAKECTH bubnuoreka [IOK
pa3IuUHBIX TN https://m.edsoo.ru/ff0a5256
49 1 Nmnynse Tena. U3menenne nmiynbsca. IMnyiibe CUmbl. bu6nuoreka [JOK
Yapyroe u HEynpyroe B3auMO/ICHCTBHE https://m.edsoo.ru/ff0a5256
50 2 3aKOHBI U3MEHEHHUS M COXPAHCHHS UMITYJIbCa Bubnuorexa LIOK
https://m.edsoo.ru/ff0a5256
51 3 PeaktuBHOE nBHKEHUE bubmorexa [OK
https://m.edsoo.ru/ff0a5256
52 4 Pemenue 3anau no Teme "3aKoH COXpaHEHUs UMITYJIbCA. bubnuorexa [IOK
PeaktuBHnoe nBmxenue" https://m.edsoo.ru/ff0a5256
53 > Mexanuyeckas paboTa 1 MOIIIHOCTb bubmorexa OK
https://m.edsoo.ru/ff0a5256
54 0 PaGota cuitbl TSDKECTH, CHITBI YIPYTOCTH M CHJIBI TPCHUS Bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
7 Jlaboparopnas padota "Ornpenenerre padOTbl CHIIbI TPEHUS
55 npu pI;BH(fMepHIZ)M anmeHiHﬂTena 1o Ir)0p1/13OHTaJH)HT(;I;I bubanorewa LIOK
HoBepxHOCTH" https://m.edsoo.ru/ff0a5256
8 bubmuorexa [JOK
%6 CBssb oHeprHit 1 paboTh! https://m.edS(])_E).ru/ff0a5256
9 Jlaboparopnas padota "Ompe HU ThI CHJIBI
S7 yHPYII‘)OCTIf Hpnpnom,éMe rpr;ilef iICHZJI;):f(?BaH:Iel\JjI bubmmorexa LIOK
HEMOJIBYKHOTO U MOJIBUKHOTO OJI0KOB" https://m.eds00.0/1f0a5256
58 10 [loTeHumanbHas SHEPTUs bubmorexa [OK

https://m.edsoo0.ru/ff0a5256
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59 1 Kunernueckas sneprus. Teopema 0 KHHETUUECKON SHEPTUU bubmmorexa LOK
https://m.edsoo.ru/ff0a5256

60 12 3aK0H U3MEHEHUS U COXPaHEHUSI MEXaHUIECKON YHEPTUr Bubnuorexa LIOK
https://m.edsoo.ru/ff0a5256

61 13 Pemenue 3aga4 no reme "3aKkoHbI U3BMEHEHUS U COXPAHEHUS but6mmoreka [IOK
MEXaHUYeCKO# sHeprun” https://m.edsoo.ru/ff0a5256

62 14 ITonroroBka Kk KOHTPOJIBHON pabOTE MO TEME bubnuoreka [IOK
"B3aumonelicTBue Tenl. 3aKOHBI COXpaHEHHs" https://m.edsoo.ru/ff0a5256

63 15 KontponbHas paboTa o Teme "B3aumoaelicTBue Tel. 3aKOHBI bubnuorexa [IOK
coxpaHeHus" https://m.edsoo.ru/ff0a5256

64 1 KonebarensHoe nBuxenne. OCHOBHbBIE XapaKTEPUCTHKU bubnuorexa [IOK
Kosie0aHui: IepPUo/I, YacToTa, aMIUTUTYAa https://m.edsoo.ru/ff0a5256

s : aors “Hoaemomasis sanitinioom Tepuca Konsant bumorera LIOK
\ https://m.edsoo.ru/ff0a5256

rpy3a Ha HUTH OT JUTMHBI HUTU

66 3 Jlaboparopnas padota "HccnenoBanue 3aBUCUMOCTH TEpUO/Ia bu6nmoreka [JOK
KOJIeOaHHI TPYKHHHOTO MasiTHUKA OT Macchl rpy3a’ https://m.edsoo.ru/ff0a5256

4 bu6mnoreka IIOK
o Fapuoniecihe koebars https://m.edsi.ru/ff0a5256

68 5 Jlaboparopnas pabota "U3mepenue yCKOpeHHs CBOOOTHOTO bubmuorexa [JOK
najneHus" https://m.edsoo.ru/ff0a5256

69 6 3aryxaromme KonebaHus. BeiHy X IeHHbIC KOJIeOaHUS. bubnuorexa [IOK
Pe3onanc https://m.edsoo.ru/ff0a5256

70 ! [IpeBparieHre SHEPrUK MpU KOJIeOATEITHHOM ABHKEHUH bubanoreta LIOK
https://m.edsoo.ru/ff0a5256

71 8 VYpoxk-uccnenosanue "[IpoBepka He3aBUCUMOCTH MEPHUOJIA bubnuorexa [JOK

KoJieOaHui T'py3a, HOABCHICHHOI'O K JICHTC, OT MaCChI rpy3a"

https://m.edsoo.ru/ff0a5256
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72 1 MexaHnuecKre BOJTHBI: MPOJIOIbHBIE U TIOTIEPEYHBIE bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256

73 2 CBoiicTBa MEXaHUYECKUX BOJIH. JlJINHA BOJIHBI U CKOPOCTH €€ bubnuoreka [IOK
pacrpocTpaHeHHs https://m.edsoo.ru/ff0a5256

74 3 Ypok-uccnenosanue "HabmoaeHne naTeppepeHIng 1 bubmuorexa [JOK
JUGPaKIUK BOJIH HA TIOBEPXHOCTH BOIBI" https://m.edso0.ru/ff0a5256

75 4 Ypok-koHpepeHnus "MexaHndeckre BOJIHBI B TBEPIOM TelIe. bubnuoreka [IOK
CelicMuueckue BOJIHBI" https://m.edsoo.ru/ff0a5256

76 > 3Byk. PacnipocTpaHeHue U oTpaxkxeHHe 3ByKa bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256

6 bubmuoreka [JOK
" Pemerne sanati 1o Teme "3eyK” https://m.edscﬂa.ru/ff0a5256

78 7 Ypoxk-uccienoBanue "IKCIEPUMEHTAIBHOE ONPEICTICHNUE bubmuorexa [JOK
IPaHHUI] YACTOTHI CJIBIIIMMBIX 3BYKOBBIX KOJeOaHUi" https://m.edsoo.ru/ff0a5256

79 8 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHI PE30HAHC. Bubamorexa IOK
https://m.edsoo.ru/ff0a5256

80 9 VYpok-uccnenosanue "HaGmonenue u o0bsiCHEHNHE but6mmorekxa [IOK
aKyCTHYECKOTO pe3oHaHca" https://m.edsoo.ru/ff0a5256

81 10 Wudpassyk u ynerpa3syk. Kondepennus "Hcnonb3oBanue bubnuorexa [IOK
yIBTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSX" https://m.edsoo.ru/ff0a5256

82 1 DJIEeKTPOMarHUTHOE MOJI€ U 3JIEKTPOMATrHUTHBIE BOJTHBI bubmorexa LIOK
https://m.edsoo.ru/ff0a5256

83 2 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256

3 VYpok-koHpepennus "lkana 31eKTPOMarHUTHBIX BOJIH.
84 HI:HOHBBOEaIfI/IG I;JIGKTpOMaI‘HI/ITHBTIE BOJIH JIJII COTOBOH CBS3U. bubmorexa [IOK

Panuonokanusg. KocmMuueckas cBs3p "

https://m.edsoo0.ru/ff0a5256
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85 4 Pemenue 3aga4 Ha onpeieieHUE YacTOThI U JITTUHBI but6mmoreka [IOK
AJIEKTPOMArHUTHOMN BOJTHBI https://m.edsoo.ru/ff0a5256

86 1 DJIeKTpOMaruuTHas npupoja csera. CKOpocTh CBETa Bubnuorexa LIOK
https://m.edsoo.ru/ff0a5256

87 2 BounHoBbIe cBolicTBa cBeTa: MHTEphepeHIus 1 JUpaKkuus bubanoreta LIOK
https://m.edsoo.ru/ff0a5256

88 3 JlyueBas Mozenb CBETa U reoMeTprUecKkas ontuka. IcTouHuku bubnuorexa [{OK
CBETa https://m.edsoo.ru/ff0a5256

89 4 [IpamonuneiiHoe pacnpocTpaneHue cBera. 3atMenus: CoiHIa bubnuorexa [IOK
u JlyHbl https://m.edsoo.ru/ff0a5256

90 > 3akoH oTpaxkeHus cBeTa. [Imockoe 3epkaio bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256

91 0 [Toctpoenue nzo0paskeHu, CHOPMUPOBAHHBIX 3€pKATIOM bubamoreta LIOK
’ https://m.edsoo.ru/ff0a5256

92 7 IIpenomiienne cBeta. 3akoH npenomieHus csera. [TomHoe bubnuoreka [IOK
OTpa)XCHHE CBETA. https://m.edsoo.ru/ff0a5256

8 Jlaboparopnas pabota "HccnenoBanue 3aBUICUMOCTH YIJia

93 Hpencl))Mneinﬂ OI; yria Haz[eHI/Ii[ CBETOBOTI'O JTyJa Ha I‘pZHI/IIIe bubmmorexa LIOK

. https://m.edsoo.ru/ff0a5256
«BO3JTyX-CTEKIIO»

94 9 Ypok-uccnenoBanue "AHaau3 U 00bICHEHHE ONITHYECKOTO but6mmoreka [IOK
Mupaxa" https://m.edsoo.ru/ff0a5256

95 10 Ypoxk-korpepenuus "Mcnoab30BaHne TOIHOTO BHYTPEHHETO bubnuoreka [IOK
OTpPa)XCHUS: CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b" https://m.edsoo.ru/ff0a5256

96 1 Jlun3a, X0 myuel B TWH3E bubmorexa OK
’ https://m.edsoo.ru/ff0a5256

97 2 dopMmyra TOHKON JTUH3bI Bubnuorexa LIOK

https://m.edsoo.ru/ff0a5256
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98 Jlaboparopnas pabota "Ornpenenenre (poOKyCHOT0 pacCTOSHUS bubmuorexa [JOK
1 ONTHYCCKOM CHITBI COOMPATOIICH THH3HI" https://m.edso0.ru/ff0a5256

99 [Tonyyenne n300pa>keHMI ¢ TOMOIIBIO COOUpArOIEH 1 bubnuoreka [IOK
pacceuBaroLIeil JINH3 https://m.edsoo.ru/ff0a5256

100 Ypok-kouhepennus "TIpuHIUN TEHCTBUS ONTHYSCKUX bubmuorexa [JOK
npubOpoB (MUKPOCKOII, TeecKort, poToarnmapar)" https://m.edsoo.ru/ff0a5256

101 I'ma3 xak onruyeckas cuctema. bam3opykocTs u bubnuoreka [IOK
JATbHO30PKOCTh https://m.edsoo.ru/ff0a5256

102 Paznoxxenune 6emnoro ceeta B cniektp. OnbiTel HptoTOHA. bubnuorexa [IOK
CroXeHne CreKTpaibHBIX BETOB. Jlucnepceus cBeTa https://m.edsoo.ru/ff0a5256

103 onoenti Seaoro e s onot. Tomyacns Genoro. Buomorera LIOK
S —— https://m.edsoo.ru/ff0a5256

104 OmnwiTel Pe3epdopna v mianeTapHas MOJICTb aTOMa Bubnuorexa LIOK
https://m.edsoo.ru/ff0a5256

105 IToctynater bopa. Monens atoma bopa. Mcnyckanue u bu6nmoreka [JOK
MOTJIONICHUE CBETA ATOMOM. https://m.edso0.ru/ff0a5256

. bubnuoreka [JOK
106 KBanTe1. JIuneiiyaThie CIIEKTPHI https://m.e dS(IJ_E).ru 1045256

107 Ypok-nipaktukyM "HaOmroaeHue CIUTONTHBIX U JIMHEHYaThIX bubmuorexa [JOK
CIICKTPOB M3JTyUCHHS U UCITyCKaHUS" https://m.edsoo.ru/ff0a5256
108 PannoaktuBHOCTH. Anb(a-, 6eTa- ¥ raMMa-u3TydeHUs ﬁgg::jllcr)rffdasiérf/fm%% 6

109 Ctpoenue aTomHoro siipa. HykiioHHast MoJiesib aTOMHOTO sijipa bubanoreta LIOK
https://m.edsoo.ru/ff0a5256

110 PannoaktuBHBIC IpeBpanieHus. M30Tomns bubmorexa [IOK

https://m.edsoo.ru/ff0a5256
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but6mmoreka [IOK

111 [Tepuron nonypacmazia https://m.edsoo.ru/ff0a5256

112 ot opras, s o1 pssoaroTe Bumiorexa LIOK
. https://m.edsoo.ru/ff0a5256

U3ITyYeHUs

113 S nepHble peakiiu. 3aKOHBI COXPaHEHUS 3aps0BOT0 U bubnuorexa [IOK
MAaCCOBOTO YHCEIl https://m.edsoo.ru/ff0a5256

bubnuorexa LIOK
114 OHeprus cBsI3u aTOMHBIX siiep. CBA3b Macchl U SHEPTUn https://m.e dS(I)_E).ru 1035256

115 Pemenue 3agad no teme "SnepHbie peakiyu. JHeprus cBA3u" bubmorexa LIOK
https://m.edsoo.ru/ff0a5256

116 Peakuuu cunTesa u nenenus saep. Mcrounuku sHepruu bubnuorexa LIOK
CounHua u 3B€31 https://m.edsoo.ru/ff0a5256

117 VYpok-koHpepeHnus "AnepHas sHepreTuka. IK0I0rHuecKue bubnuoreka [IOK
npoOJIeMBI SICPHOI YHEPreTUKHU" https://m.edsoo.ru/ff0a5256

118 [ToaroToBka Kk KOHTPOJIBHOM paboTe 1o Teme "Konebanus u bubnuorexa LIOK
BOJIHBI. CBETOBBIC M KBAHTOBBIC SIBIICHUS" https://m.edsoo.ru/ff0a5256

119 Konrponsnas padora no teme "KoneGaHust ¥ BOTHBI. bubnuoreka [JOK
CBeTOBbIC U KBAHTOBBIC SIBJICHHS" https://m.edsoo.ru/ff0a5256
120 Pemenue pacueTHbix 1o Teme "MexaHuueckoe IBUKeHHE" ﬁgg:jﬁiii?ﬁ/ 025256

121 Pemrenne pac4eTHBIX M KAYECTBEHHBIX 33/a4 10 TEME bubnuoreka [IOK
"B3aumoneiicTue Ten" https://m.edsoo.ru/ff0a5256

122 Pemienue pacueTHbIX M KaU€CTBEHHBIX 3a/1a4 MO TeMe "3aKOHBI but6mmoreka [IOK
COXpaHEHUsI SHEPTUH U UMITYJIbca" https://m.edsoo.ru/ff0a5256

123 JlaGopartopusie paboThl o TeMe "MexaHnuecKkoe BIKeHHE" bubmmorexa LIOK

https://m.edsoo.ru/ff0a5256
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but6mmoreka [IOK

124 "B i "
JlaGoparoprbie paboThI o Teme "B3anmopeiicTBue Ten https://m.edsoo.ru/ff0a5256
" " bubmmnoreka IIOK
125 JlaGoparopusie paboThl mo TeMe "[IpocThie MEXaHU3MBI https://m.eds0o.ru/ff0a5256
126 Pemienue pacueTHBIX M KaU€CTBEHHBIX 3aJ1a4 110 TEME bubmuorexa [JOK
"TermoBbie MPOIEcCh” https://m.edsoo.ru/ff0a5256
127 Pemienue pacueTHbIX M KaU€CTBEHHBIX 33]1a4 110 TEME but6mmoreka [IOK
"BnaxHocts" https://m.edsoo.ru/ff0a5256
128 Pemenue pacueTHbIX ¥ KauecTBEHHBIX 3a71a4 1o Teme "KII/] but6mmorekxa [IOK
TEIUIOBEIX ABUTATEICH" https://m.edsoo.ru/ff0a5256
129 Pemennie pacueTHBIX U KAUECTBEHHBIX 33/1a4 110 TeMe "3aKOHBI bubnuorexa [IOK
IIOCTOSIHHOTO TOKa" https://m.edsoo.ru/ff0a5256
Pemenue pacueTHbIX 1 KauecTBEHHBIX 3a71a4 1o Teme "KII/] but6mmorekxa [IOK
130
3JIEKTPOYCTaHOBOK" https://m.edsoo.ru/ff0a5256
131 a6 5 "3 " bubmuoreka [JOK
abopaTopHbie pabOThI 1O TeMe ""3aKOHBI TOCTOSTHHOT'O TOKa https://m.eds0o.ru/ff0a5256
but6mmorekxa [IOK
132 J1a6 0 "C "
aboparopnbie paboThl o Teme "CBETOBBIC SBICHUS https://m.edsoo.ru/ff0a5256
133 Pabora ¢ TexcTamu 1o Teme "3aKOHBI COXpaHEHUS B bu6nmorexa [JOK
MexaHuke" https://m.edsoo.ru/ff0a5256
bu6mmorekxa [IOK
134 Pa6 "Kone6 "
abota ¢ Tekctamu 1o Teme "KoseOaHus v BOJHBI https://m.edsoo.ru/ff0a5256
bub OK
135 Pa6ora ¢ Texcramu 1o Teme "CBeTOBBIC SBICHUS" hgp::jl/(r)séeliiasg)—}).ru 1025256
bu6 OK
136 PaGota c Texctamu 1o Teme "KBaHToBas u sinepHas ¢puzuka' nomoteta 11

https://m.edso0.ru/ff0a5256
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YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30OBATEJILHOI'O
MMPOLIECCA
OBSIBATEJILHBIE YUEEHBIE MATEPUAJIBI /151 YYEHUKA

» ®uswnka, 7 knacc/ [epeimkua .M., UBanoB A.U., AkunoHepHOE 00IIeCTBO
«3marensctBO «IIpocBemenue»

» ®usnka, 8 xinacc/ [lepeimkun .M., iBanoB A.I., AkiinoHepHoe 00111eCTBO
«3marensctBO «IIpocBemenune»

» ®usnka, 9 xnace/ [epeimkun .M., I'ytauk E.M., Banos A.U., [TerpoBa M.A.,
AxrmonepHoe obmectBo «M3narensctBo «IIpocBemnieHuey

METOAUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA
7 KITACC
1.Metoandeckoe nocobue k yueonunky .M. [lepeimkuna, A.W. BaHOBa;

2.®u3uka. CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl. 7 Kitacce (aBTopel:A. E. Mapon, E.
A. Mapon). — M.: Ipoda, 2016

8 KITACC
Metoauueckoe nocobue k yueounuky .M. [lepsimkuna, A.W. MiBaHosa;
Kupuk JI.A., ®uzuka-8, caMocTosATENbHBIE U KOHTPOJIbHBIE paboThl. — M: «Mnekcay, 2014 r.

9 KIIACC
Metoauueckoe nocobue k yueounuky .M. [lepsimkuna, E.M. I'ythuk, AWM. Banosa,
M.A. IlerpoBoit

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

Enunas xomteknus mudpoBbix odpasoBatesibHbIXx pecypcos http://school-collection.edu.ru
Poccuiickuii 061eoopasoBatenbHbiii optan http://experiment.edu.ru

WudopmarmonHsie TexHOIOTHH B ipenogaBanuu pusuku http://ifilip.narod.ru
HayuHo-nionyisipHblii hu3uKo-mareMatudeckuii xypaan "Ksaut" http://kvant.mccme.ru/
[Tyts B Hayky http://yos.ruhttps://resh.edu.ru/

Pocculickas snekTpoHHAs IIKOJa



