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IosicHUTENLHAA 3aNMNCKA

Conepxanue.

1. ILlenu n3agaun

2. Ilmanmpyembie pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 (U3MKE HA YpPOBHE

OCHOBHOTO 00TIIeT0 00pa30oBaHUs

3. Conepxanue 00yyeHUsI.

4. TemaTuueckoe MIAHUPOBAHUE C YKa3aHUEM KOJMYECTBA YaCOB HA TEMY.

5. ITloypouHoe miianupoBaHue

1. lleaun n 3agaun

[Iporpamma no ¢u3MKe HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs COCTaBjieHa Ha
OCHOBE TOJIOKEHUN U TpeOOBaHUU K pe3yJbTaTaM OCBOCHHsSI Ha 0a30BOM YypOBHE
OCHOBHOM 00pazoBarenbHO# mporpaMmsl, npeactaBieHHbx B DT'OC OO0, a Takxke
c yuétom QeaepasbHOM paboueld mnporpamMmbl BocnuTaHus U KonHuenuuu
mpenojaBanus  ydeOHoro mpeamera «@Pusmkay. OmHAa W3 TUIABHBIX  3a7ad
duzuyeckoro oOpa3oBaHUS B CTPYKType oOImero oOpa3oBaHUs COCTOUT B
(GbOpMHpPOBAaHNN E€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH M HWHTEpeca K HayKe Yy
00yyaromuxcs.
N3yuyenune ¢u3nku Ha 0a30BOM ypOBHE NPEAINOJaraeT OBJAJECHUE CIEAYIOLIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

. HAy4YHO OOBSACHSTDH SIBJICHHUS;

. OILICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMUS;

. WHTEPHPETUPOBATh JAHHBIE W HCIIOJIb30BAaTh HAYYHBIC JI0KA3aTEIbCTBA JIJIS
MOJIYYECHUS BBIBOJIOB.
Ienu n3yueHus: GU3NKA HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs OIpPE/ISICHBI B
Konnenuuu mnpenogaBanus ydeOHoro mnpeamera «dDusuka» B 00pa30BaTENIbHBIX
Opra”Hu3aLusIX Poccniickon deneparnum, peAU3YIOIIUX OCHOBHBIE
o01ieo0pa3oBareyibHble  MPOTrpaMMbl,  YTBEpKIEHHOW  pemeHueM  Kosuieruu
MunuctepctBa mnpocsenieHusi Poccutickoit ®enepanuu (MpoToKoa OT 3 aekadps
2019 r. Ne TIK—4BH).
Henu nzydyenus: Gpu3HKu:

. prUoOpEeTEeHNE UHTEPECA U CTPEMIICHHSI O0YYAIOIINXCSl K HAYYHOMY M3y4YEHUIO
PUPOIBI, PA3BUTHE WX UHTEIJICKTYATbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIE TMO3HAHWS W (POPMUPOBAHUE
MCCIIEIOBATEIIbCKOIO OTHOLIEHUS K OKPYKAIOLINUM SIBIICHUSIM;

. dbopMHUpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa HU3y4eHUsS OCHOB
CTpPOCHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DHM3UKU;

. dbopMHUpOBaHUE TIPEACTABICHUA O pONM (PU3UKH 7T PA3BUTUA JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

. pa3BUTHE NPEICTABICHUNA O BOBMOXHBIX cpepax Oyayiien npodeccnoHanbHOU

NEeSTEIbHOCTH, CBS3aHHOW ¢ (DU3MKOHM, MOArOTOBKA K JajbHEHIIEMY OOYYEHUIO B
3TOM HalpaBJICHUU.



JlocTikeHrue ATHX 1eieil mporpaMMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs 00ECTIEUNBAETCS PEILICHUEM CIEAYIOIINX 3a/1ay:

. npUOOpPETEeHNE 3HAHUM O TUCKPETHOM CTPOEHUM BEIECTBA, O MEXAHWYECKHUX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

. npuoOpeTeHNE YMEHUN OIUCHIBaTh M OOBACHATH (PU3NUYECKUE SIBICHUS C
UCIOJIb30BAaHUEM TOJTyYCHHBIX 3HAHUM;

. OCBOCHHE  METOJOB  pCIICHUS TMPOCTCUINMNX  pacyéTHBIX 3amad ¢
WCITOJIh30BaHUEM (PU3UYECKUX MOJEIICH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX
3ajady;

. pa3BUTHE yMEHUN HAOII0IaTh TPHUPOJHBIC SBICHUS W BBITOJHITH OIBITHI,
nabopaTopHble paOOTBI M SKCIEPUMEHTAIBLHBIE HCCIICNIOBAHUS C HCIOJIH30BAHHEM
W3MEPUTEITLHBIX TPUOOPOB;

. ocBoeHHEe TpuéMOB paboThl ¢ uHpoOpManuerd (U3NMUECKOTO COJIEpIKaHus,
BKJIIOYasi MHQPOPMALIUIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3UKH, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE MHGOPMAIIHH;

. 3HAKOMCTBO €O c(epamu mpodeccuoHATBLHON JESTEIBHOCTU, CBS3AHHBIMU C
(Gu3NKO, W COBPEMEHHBIMH TEXHOJOTUSIMU, OCHOBAaHHBIMHU Ha JOCTHXKEHHUIX
(bu3rUecKol HayKHu.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOIO OOIIIEro
oOpazoBaHusi oTBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeeN0), B 8
Kiacce — 68 gacoB (2 gaca B Heeno), B 9 kinacce — 102 gaca (3 gaca B HEEIMIO).
2.IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS TTPOI'PAMMGBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUMA

N3yuyenne (Pu3MKu Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HANPABICHO HA
JTOCTIKCHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynprare u3yueHus (U3MKH Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Y
obOyuarormierocss OyayT copMHpOBaHBI CIEAYIONIME JTUYHOCTHBIC PE3yJIbTaThl B
4acTH:

1) maTpuoTUYECKOT0 BOCIIUTAHUS:

*IPOSIBIICHHE HHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUHCKON
(u3HUecKoi HayKH;

*IICHHOCTHOE OTHOIIIEHUE K JOCTIKEHUSM POCCUHUCKUX YUEHBIX-"(DHU3HKOB,;

2) rpakIaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

*TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX W
TUYCCKUX TMPOOJIEM, CBS3aHHBIX C TPAKTUYCCKUM TIPUMCHCHHEM JTOCTHKCHHM
bu3uKy;

*0CO3HAHKE BAXKHOCTH MOPAJIbHO-"ITHYCCKUX MPHUHIIUIIOB B JICATCILHOCTH YIEHOTO;
3) 3CTETUYECKOr0 BOCIIUTAHUSI:

* BOCHPUSITHE DJCTETHMUECKMX KadecTB (DU3UYECKON HaAyKu: €€ TapMOHHYHOTO
MMOCTPOEHUS, CTPOTOCTU, TOYHOCTH, JIAKOHUYHOCTH;



4) HeHHOCTH HAyYHOT'O ITO3HAHUS:

*0CO3HAHUE LIEHHOCTH (PU3MYECKOM HAyKM KaK MOILIHOIO HMHCTPYMEHTA IO3HAHUS
MUPA, OCHOBbI pa3BUTHS TEXHOJIOIMM, BaKHEHMIIIEH COCTABIAIOLIEH KYJIbTYpHI;

* pa3BUTHME Hay4yHOH JIOOO3HATENBHOCTH, MHTEpEca K HCCIEI0BATENIbCKON
JESITEIbHOCTH;

5) GopMupoBaHUs KyJIbTypbl 310POBbS U SMOLMOHAIBHOIO OJIArONOIyYHs:
*OCO3HAHUE [IEHHOCTH  Oe30macHoro  oOpa3a KH3HM B  COBPEMEHHOM
TEXHOJOTMYECKOM MHUpPE, BAKHOCTH MPaBUI OE30MaCHOTO MOBEACHUS Ha TPAHCIOPTE,
HAa JIOpOrax, C 3JEeKTPUUYECKUM U TEIUIOBBIM 000pYAOBaHHUEM B JOMAITHUX yCIOBHSIX;
*c)OpMUPOBAHHOCTh HaBBIKA pe(dICKCHU, TMPU3HAHME CBOETO MpaBa Ha OIIHUOKY U
TaKoro K€ MpaBa y Ipyroro 4ejoBeKa;

6) TPy10BOTO BOCITUTAHHSI:

* AKTMBHOE Yy4YacTHE€ B pELICHWM MPaKTUYECKHX 3a7ad (B paMKax CEMbH,
oOpa30BaTeNbHOM OpraHu3aluM, TopoAa, Kpas) TEXHOJOTMYECKON W COLUalIbHOU
HaIpaBJIE€HHOCTH, TPEOYIOLIUX B TOM YUCIIE U (PU3NUYECKUX 3HAHU;

* HHTEPEC K MPAKTUYECKOMY U3yUEHUIO Mpodeccui, CBI3aHHBIX C PU3UKOM;

7) DKOJIOTUYECKOT0 BOCIIUTAHUS:

*OpHEHTAalLlUs Ha NMpUMEHEHHE (PU3MUECKUX 3HAHWM Ui pelleHus 3ajad B 00J1acTu
OKpYXXAloIllel Cpeapl, IUIAHUPOBAaHUSA IIOCTYNIKOB M OLEHKM HMX BO3MOYKHBIX
MOCJIEJICTBUM JIJIs1 OKPYKAlOLIEH Cpeibl;

* OCO3HaHHE INI00ATBHOTO XapakTepa 3KOJIOTHYECKUX MPOOJIeM U MyTEeH UX PELICHUS;
8) aganTanyy K U3MEHSIOUIUMCS YCIIOBUSM COLMAIBHON U MPUPOTHOM CpeJIb:
*[IOTPEOHOCTh BO B3aWMOJEHCTBUU IPU BBINOJIHEHUH HUCCIEIOBAHUA M MPOEKTOB
(u3HYECKON HANPaBIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM JPYTHX;

* IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTD;
*IOTPEOHOCTHh B (POPMUPOBAHUU HOBBIX 3HAHMI, B TOM uHncie (popMyInpoBaTh UJIEH,
HOHATHUSA, TUIIOTE3bl O PUINYECKUX OOBEKTAX U SIBIICHUSX;

*0CO3HaHHUE JEPUIIUTOB COOCTBEHHBIX 3HAHMH W KOMIICTEHTHOCTEH B 00JIacTH
busuKy;

* JIJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUI;

* CTpEMJICHHE aHAJIM3UPOBaTh U BBISIBIATH B3aUMOCBS3M HPHUPOJbI, OOLIECTBa U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUN;

* OLIEHKAa CBOMX JECHCTBUU C y4ETOM BIMSHUS HA OKPYXKAIOILIYIO CPEAY, BOZMOMXKHBIX
rJ1I00aJIbHBIX MOCTIEACTBUH.

METAIIPEMETHBIE PE3YJIbTATDI

B pesynbTare ocBOeHHs MpOrpaMMbl 1Mo (U3MKE HAa YPOBHE OCHOBHOIO OOIIETO
oOpazoBanust y oOywatomerocss OyayT c@opMUpOBaHBI  MeTalpeAMETHbBIC
pe3yNbTaThl, BKJIIOYAIONIME IMO3HABATENIbHBIE YHHUBEpCAJIbHbIE yueOHbIE IEHCTBUS,
KOMMYHHMKaTHUBHbIE  YHHUBEpCajbHble  yuyeOHble  JCHCTBHUS,  pEryJsTHUBHBIC
YHUBEpCaJbHbIE yueOHbIC TEHCTBUS.



[To3HaBaTenbHbIE YHUBEPCAJIbHBIE YUE€OHBIE IEHCTBUS

ba3oBbie Jornueckue neCTBUS:

. BBISIBIISITH U XapaKTePH30BaTh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBICHUN);

. YCTaHABIMBATh CYNICCTBEHHBIH TNPHU3HAK KIACCU(PHUKALUKN, OCHOBAaHHS JUIS
00001IEeHHS ¥ CPaBHEHUS;

. BBISIBIIITh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B pPacCMATPUBAEMBIX (hakTax,
JTAHHBIX ¥ HAOIOJCHUSX, OTHOCSIIUXCS K (PU3NICCKUM SIBIICHHUSIM;

. BBISIBIIITh TIPUYMHHO -CIICJICTBEHHBIE CBSI3W TPH HM3YYCHUU (UBNICCKUX

SBJICHUW W TMPOIECCOB, JeiaTh BBIBOJLI C HCIOJIB30BAHUEM JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOYCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX (DM3UIECCKUX
BEJIMYMH;

. CaMOCTOATENLHO BBIOMpATh CHOCOO pelieHus ydeOHoW (u3uyeckoit 3amadu
(cpaBHEHME HECKOJBKHX BapHAHTOB pEIICHUS, BbIOOpP HamOoJiee MOIXOSIIETO C
Y4ETOM CaMOCTOSITEIbHO BBICICHHBIX KPUTEPUEB).

ba3oBble ncciie1oBaTenbCKue qeHCTBUS:

. MCIIOJIb30BaTh BOIIPOCHI KAK HCCIEN0BATENbCKUI HHCTPYMEHT TO3HAHMS;

. MPOBOJAUTH IO CAMOCTOSTENBHO COCTABICHHOMY IUIAHY OMBIT, HECIIOKHBIMI
(U3UYECKUI SKCTIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3UUECKOTO SABJICHUS;

. OIICHUBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(GOPMAIIUIO, TTOTYYEHHYIO B
XO/JI€ UCCIIETOBAHMS HIIN SKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (DOpMyIMpoBaTh OOOOIIEHHST W BBIBOJBI IO pe3yjibTaTaM
MPOBEAEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

. MIPOTHO3UPOBATh BO3MOXKHOE JIaJIbHEIIIee pa3BUTHE (PU3NUECKUX MPOLIECCOB, a

TAaK)K€ BBIJIBUTATH TMPEANOJIIOKCHUS 00 WX pa3BUTHM B HOBBIX YCJIOBHSAX W
KOHTEKCTaXx.

PaboTa ¢ undopmarueii:

. MPUMEHSTh PA3IMYHbIE METOJbl, MHCTPYMEHThI U 3alpochl MpPU TOUCKE H
otOope mHMOPMAIIMU UK JTAHHBIX C YYETOM MPENJIOKEHHON y4eOHOU (u3nuecKon
3a/1auu;

. aHaJIM3UpOBaTh, CUCTEMATH3UPOBATh M HHTEPHPETUPOBATH HHGOPMALIUIO
Pa3IMYHBIX BUJOB U POPM IIPEACTABICHHUS;
. CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAJbHYIO  (GOpMY  NIPEACTABICHHUS

uHDOpMAIMU W WILIIOCTPUPOBATH pEIIaeMble 3aJaud HECIOXHBIMA CXEMaMH,
auarpaMmMamMu, HTHOU rpadukoil 1 uX KOMOMHAIIUSIMHU.

KoMMyHHKaTHBHBIC YHUBEpCATbHBIC YICOHBIC NECHCTBUS:

. B X0JI€ 00CYXXJIeHUsI yueOHOro MaTepuaia, pe3yabTaToB Ja00paTOPHBIX PadOT
U TIPOCKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOW TEMbl M BBICKA3BIBAThH
WJIeU, HalleJICHHbIE Ha peIIeHWEe 3aJaydl W TOJJIEp’KaHue OJiarokenaTeaIbHOCTH
OOIIICHHS;

. COTIOCTAaBIISATh CBOU CYXXJICHHS C CYXICHUSMU JIPYTUX YYaCTHUKOB JTUAJIOra,



O6H&pY)KI/IBaTB pasindnue nu CXoAaCTBO HOBPIHI/Iﬁ;

. BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
. nyOJUYHO MPENCTABISATh PE3YJIbTaThl BBIMOJHEHHOTO (PU3UYECKOTO OIbITa
(aKCrIepuMEeHTa, UCCIIeIOBAaHUs, TPOEKTA);

. MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHAMBUAYaJIbHOU
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIEeMBI;

. MPUHUMATH 1[EJTU COBMECTHOM JESTEILHOCTH, OPTraHU30BbIBATH ICUCTBUS IO €€

JOCTIDKEHUIO: PACIIPEICIATh PO, 00CYKAATh MPOIECCH M Pe3yJIbTaThl COBMECTHOM
paboThI, 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;

. BBITIOJHATh CBOIO YacTh Pa0OTHI, JOCTHras KadeCTBEHHOI'O pe3yJibTaTa I1o0
CBOCMY HAIpABJICHUIO M KOOPAWHHPYS CBOW JEWCTBUS C JPYTHMH WICHAMH
KOMAaHIbl;

. OIICHWBAaTh Ka4yeCTBO CBOCTO BKJIaJa B OONIMH MPOIYKT IO KPUTCPHSM,
CaMOCTOSATEIILHO C(HOPMYTMPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBHSL.

PGFYJ'IHTI/IBHBIC YHUBCPCAJIbHBIC y‘-I€6HI)I€ I[GﬁCTBHSI

Camoopranusanus:

. BBISIBJISITH NIPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOUIUX st
penieHus GU3NYEeCKUX 3HaAHU;

. OPUEHTUPOBATBCA B  PA3JIMYHBIX  MOAXOAAX  NPHUHATHS  PEIICHUHN
(MHAMBUAYAJIBHOE, IPUHATHE PELICHUS B TPYIIIE, IPUHATHAE PELLICHUN TPYIIION);

. CaMOCTOATENIHO COCTAaBJSATh AJITOPUTM PEIICHUS (PU3UYECKON 3adaud WM
IJlaHa HCCIEJOBaHUS C YYETOM MMEIOLIUMXCS PECYypcOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apTyMEHTHPOBATH NIPEIJIaracMble BAPUAHTHI PELLICHU;

. nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELIECHUE.

CaMOKOHTpPOJIb, SMOIIMOHAJIBHBIN UHTEIJIEKT:

. JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeyiararh IjaH €€ U3MEHEHHS],

. OOBSICHATH  NPUYUHBI  JOCTWKEHHS  (HEJOCTWXKEHUS])  pe3y/ibTaToB
JesITeNIbHOCTH, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

. BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM 4YHUCJIE B XOJ BBIIIOJIHEHUS

(GU3HUEeCKOT0 UCCIENOBAHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB,
M3MEHUBIINXCS CUTYaIlUH, YCTAHOBIICHHBIX OIMOOK, BOSHUKIITUX TPYIHOCTEH;

. OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

. CTaBUThb C€0s1 HA MECTO APYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHUM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;

. NPU3HABATh CBOE MPaBO Ha OLIMOKY MpHU pelieHuH (PU3MYECKUX 3a/1ad WU B

YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MTPABO APYTOTO.
ITPEJIMETHLIE PE3VYJIBTATBI

K xonIty 00y4deHus B 7 Kjacce mpeaIMeTHbIC pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI



OTpaxaTb C(HOPMHUPOBAHHOCTD Y OOYUAIOIIUXCSI YMEHUI:

. UCIIOJIb30BaTh MOHATHS: (PU3MUYECKUE U XUMHUYECKHUE SIBJICHMs, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIENb, TUNIOTE3a, EAUHMIIBI (PU3NUYECKUX BEJIMYMH, aTOM, MOJIEKYJA,
arperaTtHble COCTOSIHUS BelecTBa (TBEPAOE, KUIKOE, ra3000pa3HOE), MEXaHUUECKOE
IBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEMHOE), TpPaeKTOpHs,
paBHOJEHCTBYIOIIAsA cuia, Aedopmanus (ympyras, IJacTHUecKasl), HEBECOMOCTD,
COOONIAIONINECS COCYBL;

. pa3nuuath sBIeHUS (aud@ysus, TemaoBoe IBUKEHHE YACTHI] BEIIECTBA,
PABHOMEPHOE [BW)KCHUE, HEPAaBHOMEPHOE IBWKECHHE, WHEPLUS, B3aWMOJCHCTBUE
TEJI, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BPAIllCHUS, IIepeiada JaBJICHUS
TBEPIABIMU TEJIAMM, KUJIKOCTAMH M Ta3aMu, aTMOC(EPHOE NaBJICHUE, IJIaBaHUE TEJ,
MIPEBPAILICHHS] MEXAHUYECKOW 3HEPTUM) 0 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha
OCHOBE OITIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHUE;

. pacrno3HaBaTh MPOSIBIIEHUE U3YUYEHHBIX (PM3NUYECKUX SIBICHUN B OKPYXKalOLIEM
MHUpE, B TOM 4YHUCIE (PU3NYECKUE SIBJICHUS B MPUPOJE: NPUMEPHl JBUKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B JKUBOW W HEXUBOW NPUPOJE, NECUCTBUE CUIIBI TPEHUS B
OpUPOJIE M TEXHUKE, BIMSHUE aTMOC(EPHOTO [aBJICHHS Ha JKUBOM OpraHu3M,
IUIaBaHUE PBIO, phIYAru B TEJ€ YEJIOBEKA, MPH 3TOM IEPEBOAUTH MPAKTHUYECKYIO
3aJa4y B y4yeOHYIO, BBIIEIATh CYUIECTBEHHbIE CBOMCTBA (IpU3HAKU) (PUINUYECKUX
SIBIICHUI;

. ONKCHIBATh W3YYEHHBIE CBOMCTBA Te€l W (PU3UYECKUE SIBICHUS, HUCIOJIb3Ys
¢u3znueckue BeNIMYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMs, MYTh,
CKOpPOCTb, CpPEIHSA CKOPOCTb, CHJAa YIPYTOCTH, CHJIA TSKECTH, BEC Tena, CHiIa
TpeHUs, JaBiieHHe (TBEPAOrO TeNa, >KUJIKOCTH, Ta3a), BBITAJKHBAIOLIAsA CHUJIA,
MexaHudeckas padoTa, MOLIHOCTb, IJIEYO CHJIBI, MOMEHT CHJbL, KO3(Q(UIIHEHT
MOJIE3HOTO JIEHCTBHUS MEXAHU3MOB, KMHETUYECKAs] U MOTEHIMAIbHAS SHEPIHs), IpH
OMHCAaHUU MPABWIIBHO TPAKTOBaTh (PU3MUECKUI CMBICI MCIIOJIBb3YEMbIX BEJIIMYUH, UX
0003Ha4YEHUS U €IMHULBI PU3NYECKUX BEJINYUH, HAXOIUTH (DOPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIUYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

. XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUYECKUE SABJICHUS U MPOLIECCHI, UCIIONIb3YS
npaBuiia CIOXKEHUsS CUJ (BIOJIb OJHOM MpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, MpaBUIO paBHOBecHs pblyara (0J0Ka), «30J0TO€ MPaBUIIO» MEXaHUKH,
3aKOH COXpPAaHEHUS MEXaHMYECKOM DHEPrUM, IMpPU OTOM JaBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3alIMChIBATH €0 MAaTEMATUYECKOE BBIPAKEHHUE;

. OOBSACHATH (PU3UYECKUE SBJICHUS, MPOLECCHl U CBOICTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE  CUTyaluld  MPAKTUKO 'OPUEHTHPOBAHHOTO  XapakTepa:  BbISABIATH
NPUYUHHO-"CJICJICTBEHHBIE CBA3H, CTPOUTH O0BsICHEHUE U3 1—2 JIOTMYECKUX IIaroB C
onopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SABJICHUM, PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

. pemiath pacué€THble 3a7auu B 1—2 AeWCTBUA, UCIIONB3Ys 3aKOHBI U (POPMYJIBL,
CBsI3bIBAIOIIME (DU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHUS 3aJaud



3aMKUChIBaTh KPATKOE YCIOBHE, MOJACTABIATH (PU3NYECKHUE BEIUYUHBI B (DOPMYIBI U
POBOJUTH PACU€Thl, HAXOAUTh CIPABOYHBIC JAaHHBIE, HEOOXOAUMBIE JISl PEIECHUs
3a/1ay, OLIEHUBATh PEATUCTUYHOCTD MMOTYYEHHOU PU3NYECKON BETUUHHBIL;

. pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOILIU (PU3UYECKHUX
METOJIOB, B OIKMCAHUU HCCIEIOBAHUS BBIJCIATH MPOBEPSEMOE MPEANOI0KEHUE
(rumoTesy), pa3nuuaTh W HUHTEPIPETHUPOBATH IMOJYUYEHHBINH pe3ysbTaT, HAaXOIUTh
OIMOKH B XOJI€ OMBITA, EIaTh BBIBOJIBI TI0 €r0 PE3YJIbTaTaM;

. MIPOBOJIUTH OMBITHI 1O HAOMIOACHHUIO (DM3MYCCKUX SBICHUA WU (U3HMICCKUX
CBOMCTB Tel: (hOpMYIUPOBATh MPOBEPSEMBIE TTPEANOIOKECHUS, COOMPATh YCTAHOBKY
M3 TPEIJIOKEHHOTO OOOpYJOBaHUS, 3alUCBIBATh XOJ OIbBITAa W (POPMYIHPOBATH
BBIBOJIBL

. BBITIOJIHATH TIPSIMBIE M3MEPEHUsSI PACCTOSIHHSI, BPEMEHH, MAacChl Tela, 00BhEMa,
CHWJIBl M TEMIIEpaTypbl C WCIOJIb30BAaHUEM AaHAJIOTOBBIX U IU(POBBIX TPUOOPOB,
3aMKUChIBaTh MOKAa3aHUS MPUOOPOB C YU4ETOM 3alaHHOM aOCOJIIOTHOM MOTPENTHOCTU
U3MEPEHUN;

. MPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOU (DM3MYECKOM BEIUYUHBI OT
JIPYroi C HMCMOJB30BAHUEM IMPSMBIX HU3MEPEHHUM (3aBUCUMOCTH IYTH PAaBHOMEPHO
JIBKYIIIETOCS TeJla OT BPEMEHU JBUKCHUS Tella, CHJIbI TPEHUS CKOJBXKEHUSI OT Beca
Tela, KayecTBa OOpaOOTKU MOBEPXHOCTEW TeNl U HE3aBUCHUMOCTU CHJIBI TPEHHS OT
IJIOMIAN COMPUKOCHOBEHHUS TEN, CHJIBl YINPYrOCTH OT YIJIWHCHHUS TMPY>KUHBI,
BBITAIKMBAIOIICH CHJIBI OT 00BEMa TOTPYXKEHHOW dYacTH Teja M OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeJia, OT TJIyOHMHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBHUH IUIaBaHUS TEJ, YCIOBUH PAaBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHWPOBAHUU YYCOHOTO HCCIEAOBAHUS, COOMpPATh YCTAHOBKY H
BBITIOJTHATh M3MEPEHHUS, CIACAYS MPEIIOKCHHOMY IUIaHy, (DUKCHPOBATh PE3yIbTaTh
MOJTYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BUIE MPEIOKEHHBIX TAOIUI] U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yIbTaTaM HUCCIICAOBAHMUS;

. MPOBOJUTh KOCBEHHBIE U3MEpeHUs (PU3NYECKUX BeIMYUH (TJIOTHOCTH
BEIIECTBA KUJKOCTU U TBEPAOIO TeJla, CUjla TPEHHUS CKOJIbKEHUS, TaBJICHUE BO3IyXa,
BBITAIKUBAIONIAS] CWJIA, JEUCTBYIOIIAs Ha TMOTPYXKEHHOE B KHUIKOCTh TEJO,
KOA(DUIIMEHT MOJIE3HOTO JIEUCTBHS MPOCTHIX MEXAHU3MOB), CIEIys MPEIIOKEHHON
WHCTPYKIIMM: TIPU  BBINOJHEHUH HM3MEpPEHUN coOUpaTh HKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBIUHCIISATH 3HAUCHUE NCKOMOM BEITUYHHBL;

. coO0aTh MpaBuia TEXHUKU O€30MacHOCTH IMpu padboTe ¢ 1adopaTopHbIM
000py10BaHUEM;
. yKa3bIBaTh MPHUHIIMIBI AEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbI, 0apOMETP, phlyar, MOABMKHBIN U
HETIOIBIKHBIN OJI0K, HAKJIOHHASI TNIOCKOCTh;

. XapaKTepU30BaTh MPUHITUIILI ACHUCTBUSI M3YUEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOpPOM Ha WX omnucaHus (B TOM 4YHUCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJIOIIPOBO/IA, TUIPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOW HACOC,
apeoMeTp), UCIOJIb3ysl 3HAHUSI O CBOMCTBAX (DM3MYECKUX SBICHUNA M HEOOXOAUMBIC



(u3nyecKkue 3aK0Hbl U 3aKOHOMEPHOCTH;

. IPUBOJUTH MPUMEPHI (HaXOAUTh MHPOPMALMIO O MPUMEpPax) MPAKTHUECKOIrO
UCIOJb30BaHUSl (PU3NYECKUX 3HAHWN B TMOBCEJHEBHOW XHU3HU IJs OOECreueHus
0€30MacHOCTH MpU OOpalleHUH ¢ NpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHHUSl 3/I0pOBbS U COOJIIOJEHUS HOPM DKOJOTMYECKOTO TOBEACHUS B
OKpPYXKaloIlEH Cpeae;

. OCYILIECTBISATH OTOOP UCTOYHUKOB MH(pOopManu B IHTepHETE B COOTBETCTBUU
C 3aJaHHBIM IOMCKOBBIM 3alpOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUW U IIYTEM
CpPaBHEHUS pPAa3JIMYHBIX HCTOYHUKOB BBIIEIATH HHPOPMAIMIO, KOTOpAsl SBIAETCS
MIPOTUBOPEYUBOMN WK MOKET OBITh HETOCTOBEPHOM;

. UCIIONIb30BaTh TPU BHINIOJHEHUH YYEOHBIX 3aJaHUN HAyYHO -TIOMYJSPHYIO
auTepaTypy (pU3MUECKOro CoOJep)KaHus, CIPABOYHBIE MAaTE€pPHANbI, PECYPCHl CETH
WuTtepner, BnaaeTp mnpuéMamMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHuUs
MH(POpPMAIMU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHbIE KpATKHWE IHCbMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE 2—3 HCTOYHUKOB HMH(pOpMaLMU (PU3NYECKOTO COJAEp’KAaHUS, B TOM YHCIIE
nyOlIMYHO JenaTh KpaTKUE COOOILIEHUS O pe3yibTarax MPOEKTOB WM Y4eOHBIX
UCCJIEI0BAHNMN, ITPH 3TOM I'PAMOTHO MCIIOJIb30BAaTh U3yYECHHBIN NOHATUIHBIN anmapar
Kypca (pU3HKH, CONPOBOXKIATh BBICTYIICHUE TIPE3EHTALIUEH;

. IpU BBINOJHEHUHU YYEOHBIX NPOEKTOB M UCCIEJAOBAHUIA PpaCIpEeAesTh
003aHHOCTH B TPYIIE€ B COOTBETCTBUU C IOCTAaBJIECHHBIMHU 3a/ladyaMu, CIEAUTH 3a
BBIIIOJIHEHUEM I[UJIaHAa JE€HMCTBUM, aJ€KBaTHO OLEHUMBATh COOCTBEHHBIM BKIIAJ B
NEeSATEIbHOCTh IPYIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aAUMOIEHCTBUE, YUUTHIBAS
MHEHHUE OKPYKAOIIUX.

K koHIly 00y4yeHus B 8 Kiacce npeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

. UCIIOB30BaTh IOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHIKCHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEILIECTBA, KPUCTAUINYECKHE U
amop(Hble Tena, HACBIIICHHBIH W HEHACBIIIEHHBIM Map, BIAXHOCTh BO3AYyXa,
TEMIIEpaTypa, BHYTPEHHSs DJHEpPrus, TEIUIOBOM JBUraTellb, SJIEMEHTapPHBIN
JJEKTPUYECKUN  3apsl, OJJEKTPUYECKOE II0JIe, IIPOBOJHUKA M  JIUDJIEKTPUKHU,
IIOCTOSTHHBIN JIEKTPUYECKUN TOK, MATHUTHOE I10JIE;

. paznuyarh SIBJICHUS (TEIUIOBOE paclIMpeHHe M CKaTue, Terulonepeaaya,
TEIJIOBOE pPAaBHOBECHE, CMauMBaHWE, KANWUIAPHbIC SBJIICHUS, HCIapeHUE,
KOHJEHCAIU, TIJIABJICHUE, KpUCTaJUTU3aUs (oTBepieBaHUE), KHUIICHUE,

Teruionepeaaya (TemIONPOBOAHOCTb, KOHBEKIIUS, H3JIyYEHHE), SJEKTpU3ALMs Tel,
B3aUMOJECHCTBUE 3apsgoB, JEUCTBUS DJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKAHHE,
B3aUMOJCHCTBUE MAarHUTOB, IECWCTBME MArHUTHOTO TOJISI Ha IMPOBOJHHUK C TOKOM,
ANEKTPOMATHUTHAS MHAYKIIHMS) MO OMUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

. pacro3HaBaTh MPOSABICHUE U3YyUYEHHBIX (PU3NYECKUX SBICHUH B OKpYKaIOIIEM
MHUpE, B TOM 4Hciie (PU3NYECKUE SBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHHUE U



KaNWUIAPHBIE SIBIICHUS B IPUPOAE, KPUCTAIBI B mpupoae, uzinydeHue CouHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHEra,
ANIEKTPUYECKUE SABJICHUS B arMmocdepe, dJIEKTPUUYECTBO JKUBBIX OpPraHW3MOB,
MarHuTHOE MoJje 3eMJid, Apeid MOoJII0COB, POJIb MArHUTHOTO MOJS IS JKM3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MIPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a7ja4y B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (U3UUECKUX SBJICHUM;

. ONHKCHIBaTh M3YYCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, HCIOIB3YS
¢u3nyeckue BETUYMHBI (TeMIrepaTypa, BHYTPEHHSSI SHEPTUs, KOJUYECTBO TEILIOTHI,
yAelbHAsT TEIUVIOEMKOCTh BELIECTBA, VYJAEJbHAs TEIUIOTA IUIABJICHUS, YAEJIbHAS
TEIIoTa MmapooOpa3oBaHMsl, yAeNbHAs TEIUIOTa CrOpaHUs TOIUIUBA, KOA(PPUIIUCHT
MOJIE3HOTO JICMCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENbHAs BJIAXXHOCTHh BO3/1yXa,
ANEKTPUYECKUI 3apsf, CHJIa TOKa, AIEKTPHUUECKOE HAIPSKEHUE, CONPOTHBIICHHE
MPOBOAHMKA, YICIBbHOE COMPOTHUBIECHHE BEIIeCTBa, paboTa W  MOIIHOCTb
AIEKTPUUECKOT0 TOKA), MPU OMHCAHUM MPABHILHO TPAKTOBATh (PU3UYECKUI CMBICI
UCIIOJIb3YEMBIX BEJIMUYMH, 0003HAUEHUS U €AUHULBI (PU3MUECKUX BEJITUYMH, HAXOIUTh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUMHY C JPYTMMU BEITUYUHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

. XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SBJICHUS U MPOLECCHI, UCIIOIbB3YS
OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-"KMHETUYECKON TEOPUH CTPOECHUS BEIECTBA,
MPUHIUI CYNEPIO3ULUU ToJied (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiaa, 3akoH OMa Juis ydacTka nenu, 3akoH J[xoyms—JIeHna, 3aKkoH COXpaHeHUs
SHEPrUuu, MPU 3TOM JaABaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alMCBHIBATH €r0
MaTEeMaTUYECKOE BBIPAKEHHE;

. OOBSACHATH (PU3NYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTYaLHH MIPaKTUKO "OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITh
MPUYMHHO "CJIEICTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHUE U3 |—2 JOTMYECKUX IIaroB C
omopoil Ha 1-2 M3Y4YEHHBIX CBOMCTBA (M3MUECKUX SBJICHUM, (DU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

. pemiats pacué€THble 3a7aud B 2—3 AEWCTBHUA, UCIIOJIB3Ys 3aKOHBI U (POPMYJIBL,
CBs3bIBaIOIIME (DU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHajiM3a YCJIOBHS 3aJadu
3alMUCBIBaTh KPATKOE YCIIOBUE, BBISBIATh HEJNOCTATOK JAHHBIX JUIS PELUEHUS 3aa4H,
BbIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIIs €€ pelleHus, IPOBOAUTH PacUEThI
M CpaBHUBATh MOJYYEHHOE 3HayeHUE (U3UUYECKON BEIMYHUHBI C W3BECTHBIMU
JTaHHBIMU;

. pacno3HaBaTh NPOOJIEMbI, KOTOPHIE MOKHO PELIUTh MPU MOMOIIN (PU3UUECKUX
METO/IOB,  HUCIOJIb3ysl ~ ONMCAaHWE  MCCIEIOBAaHUSA, BBIACIATH  MPOBEPSIEMOE
IPEANoI0KEHNE, OLEHUBATh MPABUIBHOCTH MOPSAKA MPOBEICHUS HCCIEI0BaHUS,
JIeNaTh BBIBOJIBI;

. MPOBOJUTH OMBITHI MO HAOMIOACHHUIO (PU3MUECKUX SBICHUM WU (U3HUYECKUX
CBOMCTB TeJl (KallWUIAPHBIE SIBJICHUS, 3aBUCUMOCTBH JaBJIEHHS BO3JyXa OT €ro
o0bEMa, TeMIlepaTypbl, CKOPOCTH TIpollecca OCTHIBAaHUS U HarpeBaHus Ipu
M3JIy4YCHUM OT LBETAa U3JIydarlled (MOrjomarlleli) MNOBEPXHOCTH, CKOPOCTh



MCTIApEeHUs] BOJBI OT TEMIIEPAaTyphl JKUAKOCTH M IUIOMAIU ©€ IOBEPXHOCTH,
ANIEKTPU3AIMS TET M B3aMMOJCHCTBUE DICKTPUUECKUX 3apsliOB, B3aMMOJICHCTBUE
TIOCTOSTHHBIX MarHWTOB, BHU3yallM3allls MarHUTHBIX TOJIEH TOCTOSHHBIX MarHHWTOB,
JACUCTBHSI MarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHMTA,
CBOMCTBA DIICKTPOJBUTATEINsl IMMOCTOSHHOTO TOKa): (OPMYJIHMPOBATh MPOBEPSICMBIC
MPEANONOKEHUS,, COOUpaTh YCTAHOBKY W3 MPEUIOKEHHOTO 000pyIOBaHUs,
OIMCBIBATH XOJI OTIBITA U JOPMYIIUPOBATEH BHIBOJIBI;

. BBITIOJIHATH TPSIMBIE U3MEPEHUS] TEeMIepaTypbl, OTHOCHTEIBHOW BIIAKHOCTH
BO3/yXa, CHJIBI TOKA, HANPSHKCHHS C HCIOJB30BAHHEM AaHAJIOTOBBIX MPUOOPOB H
JaTYNKOB (DPM3MYECKUX BEIIMYMH, CPABHHUBATH PE3YJIbTaThl M3MEPEHUH C Y4ETOM
3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH;

. POBOJUTHh HMCCIICAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIHMYUHBI OT
APYrol C HCIOIB30BAaHHEM TNPSMBIX H3MEPEHHH (3aBUCHMOCTH COTPOTUBIICHUS
MPOBOJHUKA OT €ro JUIMHBI, IUIONIAJH IIOTIEPEYHOTO CEYCHUS U YACIBHOTO
COIIPOTHUBJICHUS BEIIECTBA MPOBOAHUKA, CHIIBI TOKa, UIYIIETO Yepe3 MPOBOJHUK, OT
HanpsHKeHUsT Ha MPOBOJHUKE, UCCIEAOBAHKE MOCIEA0BATEIIEHOTO U MapaJlIeTbHOTO
COCIMHEHUI MPOBOJHUKOB): IJIAHUPOBATH HCCIENIOBaHHE, COOMpATh YCTAaHOBKY M
BBITIOJIHATh U3MEPEHUs, CIelysl IPEVIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YJIbTAThI
MOJYYCHHOW 3aBUCHMOCTH B BHJAE TaOmuI W rpadukoB, AenaTh BBIBOABI II0
pe3ynbTaTaM HCCIeJOBaHHS;

. NPOBOJUTh KOCBCHHBIC W3MEPEHUs (PHU3MUECKUX BeMW4yuH  (yAelbHas
TETUIOEMKOCTh  BEIIECTBA, COMPOTUBJICHUE IPOBOJHUKA, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh HM3MEPEHHsI, COOMPATh JKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEAYS MPEAIOKEHHON HHCTPYKIIUH, U BBIYUCIISATH 3HAUYCHUE BEJTMYUHBI;

. coOI0aTh MpaBuia TEXHUKU O€30MacHOCTH INpu padboTe ¢ 1adopaTopHbIM
000py10BaHUEM;
. XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX

YCTPOMCTB C OMOPOW Ha UX ONHMCaHMs (B TOM YHCJE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIIEpMETP, BOJBTMETP, CUETUMK AIIEKTPUUYECKOU
SHEPruM, HIIEKTPOOCBETUTENIbHbIE MNPHUOOPBI, HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI
(mpuMepsbl), 3JIEKTPUYECKHE MPEIOXPAHUTENTH, JIEKTPOMAarHUT, 3JIEKTPOJBUraTellb
IOCTOSTHHOTO TOKa), HMCIOJb3ysl 3HAHUS O CBOMCTBaX (U3MUECKUX SIBICHUUA U
HE00X0ANMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIbHBIE MPUOOPHI
M0 CXeMaM M CXEMaTUYHBIM pUCYHKaM (CKUIKOCTHBIH TEPMOMETp, TEpPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATEIHL BHYTPEHHETO CTOPAHUs, HIEKTPOCKOII, PEOCTaT),
COCTaBIISITh CXEMBI ANIEKTPUUYECKUX IIETICH C TMOCIEeN0OBATEIbHBIM M TapauieTbHbIM
COCIMHEHHEM  DJIEMEHTOB, pa3jiuyas  YCJIOBHbIE  OOO3HAUEHHUS  DJIEMEHTOB
AJIEKTPUYECKUX LEIIEH;

. OPUBOJUTH MPUMEPHI (HaXOIUTh MHPOPMAIMIO O MpUMEpax) MPaKTHUECKOro
MCIOJIb30BaHUsl (U3WYECKUX 3HAHUM B TIOBCEIHEBHOM >XM3HU A1 OOecCHedeHHus
0e30omacHOCTH TpU OOpalieHHH C MPUOOpaMU M TEXHUUYECKHUMH YyCTPONCTBAMU,



COXPAHEHHUS 3/I0pOBb U COOJIIOJEHUS HOPM DHKOJIOTMYECKOTO IIOBEIEHUS B
OKpYIKaroUIEH Cpee;

. OCYILECTBIATh MOUCK MHpOpManuK (usnueckoro cojepxanus B MHTepHere,
Ha OCHOBE MMEIOIIMXCS 3HAHUM U IyTEM CPaBHEHUS TONOJHUTEIBHBIX HCTOYHUKOB
BBIIETATh MHQOpMALMIO, KOTOpas SBISETCS NPOTUBOPEYMBONM WM MOXKET OBITh
HEJ0CTOBEPHO;

. UCIIONIb30BaTh TPU BHINIOJHEHUH YYEOHBIX 3aJaHUNl HAyYHO-"TIOMYJSPHYIO
aUTepaTypy (PU3MUECKOro CoJep)KaHus, CIPABOYHBIE MAaTE€pPHANbI, PECYPCHl CETH
Wutepner, BnaaeTh mnpuéMamMu KOHCIEKTUPOBAaHUS TEKCTa, MpPeoOpa3oBaHuUs
nH(OpMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

. co3gaBaTh COOCTBEHHbIE IHCbMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHMS,
0000mas uHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB (PM3MUYECKOTO COJEp)KaHUs, B
TOM 4YHCJIe TyOJUYHO MPEACTABIATh PE3YJIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, IIPY 3TOM I'PaMOTHO MCIIOJIb30BaTh U3yYEHHBIN NOHATUIHBIN anmnapar
Kypca (pU3HKH, CONPOBOXKIATh BBICTYINIEHUE MPE3CHTALlUEH;

. OpU BBINOJIHEHWH YYE€OHBIX MPOEKTOB M HCCIEAOBAaHUN  (PU3MUECKUX
IPOLIECCOB PACIPENEsATh 003aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTaBICHHBIMU
3a/layaMy, CJIEAWTh 3a BBIIOJIHEHUEM IIJaHA JCHCTBUHM M KOPPEKTHPOBATH €ro,
aJIcKBaTHO OIIEHMBAaTh COOCTBEHHBIN BKJaJd B JESATEIBHOCTh TPYIIIBI, BHICTPAUBAThH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, TPOSBIISISI TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

K koHnI1y 00y4yeHus B 9 kiacce npeaMeTHbIe pe3yabTaThl Ha 0230BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

. UCITIOJIb30BaTh MOHATHUS: CHCTEMa OTCUYETA, MaTEpHalIbHAsl TOYKA, TPAEKTOPHS,
OTHOCUTEIBHOCTb MEXaHUYECKOTO JBUKEHUS, nedopmarius (ympyras,
IJIaCTUYECKasi), TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh H
Meperpy3ku, LEHTP TAKECTH, aOCOMIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOIO
TeJNa, pPaBHOBECHE, MEXaHWYECKHE KoJieOaHWsi W BOJIHBI, 3BYK, HH(]pa3Byk u
YJIBTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U AAbHO30PKOCTh, CIEKTPhl MCIYCKaHMsI W TMOTJIOIIEHUs, albda—,
0eTa- 1 raMMa-u3Iy4eHHMsI, U30TOIIbI, sIepHAst SHEPTeTUKA;

. pa3nuuaTh SIBI€HHA (paBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE
IBUKEHHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE, CBOOOAHOE MaJCHUE Tell,
PaBHOMEpPHOE JBMKEHUE MO OKPYXKHOCTH, B3aUMOJCICTBUE TeJl, PEaKTUBHOE
JBUKEHUE, KOJeOaTeIbHOE JIBI)KEHHE (3aTyXarolulue M BBIHYXACHHbIE KOJeOaHUs),
pPE30HAaHC,  BOJIHOBOE  JIBIDKEHHE,  OTPAKEHHE  3ByKa,  MPAMOJUHEHHOE
pacnpoCTpaHEHUE, OTpPaXEHUWE U MPEJOMIICHHE CBETa, IIO0JIHOE BHYTPEHHEE
OTpaXEHUE CBETA, Pa3JIOkKEHUE OEJOoro CBETa B CIEKTP M CIOXKEHUE CIEKTPATbHBIX
[[BETOB, JUCIIEPCUSl CBETAa, €CTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HUKHOBEHHUE
JMHENYaTOro CHEKTpa M3JIy4YeHHUs) MO OMHCAHUI0 MX XApaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBIICHUE;

. pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (PU3UYECKUX SBJICHUN B OKpPYKaIOIIEM
Mupe (B TOM yHciie (pU3NUecKue sIBICHUS B PUPOJIE: TPUIUBBI U OTJIMBBI, IBUKCHUE



wiaHeT CONHEYHOM CHUCTEMBbl, PEaKTUBHOE JIBUJKEHUE JKMBBIX OPIaHU3MOB,
BOCIIPUSTUE 3BYKOB JKMBOTHBIMHU, 3€MJIETPSCEHHUE, CEHCMMUYECKUE BOJHBI, I[yHAMH,
9X0, LBETa TeJ, ONTHUYECKHE SBJIEHHS B NpUpOJE, OMOJOTMYECKOe JAeHcTBHE
BUJUMOIO, YJIBTPapUOJETOBOIO U PEHTTEHOBCKOTO W3IYYEHHH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMUYECKHE YUY, PaAHMOAKTUBHOE M3IYYEHHE MPUPOIHBIX
MUHEPAJIOB, JIEHCTBUE PAJMOAKTUBHBIX H3JIyYEHUN HA OpPraHU3M 4YeJIOBEKa), IpHU
3TOM MEPEBOAUTh MPAKTUYECKYIO 3aJady B y4e€OHYIO, BBIIEIATH CYIIECTBEHHBIC
cBOlCTBa (TIpU3HAKK) (DU3UICCKUX SBICHUM;

. ONKCHIBaTh M3Y4YCHHBIC CBOMCTBA TeN W (UINYECKUE SIBICHUS, HCIOIB3YS
(¢usnyecKkue BeTMUMHBI (CPEAHSSI 1 MTHOBEHHAs! CKOPOCTh Teja MPU HEPABHOMEPHOM
IBWKEHUU, YCKOPEHHE, NepEMENIEHUE, MyTh, YII0Basi CKOPOCTb, CHJIA TPEHUS, CUIIA
YOPYIOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOJHOrO MaJeHHMs, BEC TeJjld, UMITYJIbC
TeJa, UMITYJIbC CHJIbI, MEXaHHYECKasi paboTa U MOIIHOCTb, MOTEHIMATIbHAS SHEPTU
TeNa, MOJHATOrO HaJ IOBEPXHOCTBIO 3€MJIM, IMOTEHLIMAJIbHAs HHEPIUsl CXKATOU
OpYKUHBI, KUHETHYECKas SHEpPrusi, MOJHAas MEXaHW4YecKas SHEeprus, MNepuoa u
yacToTa KoyieOaHWi, JJIMHA BOJHBI, IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOpPOCTb
CBETa, MOKa3aTeslb IMPEIOMIICHUSI CPENbl), NMPU ONHUCAHUU MPABUIBHO TPAKTOBATH
(u3UYECKUI CMBICI UCTIOJIb3YEMBIX BEJIMYUH, 0003HAUECHUS U €AUHULIBI (PU3MUECKUX
BEJIMYMH, HAXOJAUTh (POPMYJIbI, CBS3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEJIUYUHY C
APYTUMH BEJIMYMHAMH, CTPOUTH TpadUKH W3YYCHHBIX 3aBHCHMOCTEH (PH3NUIECKUX
BEJINYMH;

. XapaKTEpHU30BaTh CBOWCTBA TeJ, PU3NYECKUE SIBJICHUS U MPOIIECCHI, UCTIONb3YS
3aKOH COXpaHEHUS YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHITUI CYTIEPIIO3UIINN
CWJ, MPUHUMUII OTHOCHUTENBHOCTH ['anmunes, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUs
HMMITyJIbCa, 3aKOHbl OTPAXKEHUA W TPEIOMIICHHMS CBETa, 3aKOHbl COXPaHEHHS
3apAI0BOTO M MAacCOBOTO YHCEN TMpHU SACPHBIX pPEAKUUsAX, MPU STOM JaBaTh
CJIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3alIUCBIBATh €M0 MaTEMATHUECKOE BBIPAKECHUE;
. OOBACHATH (PU3NYECKUE TPOLECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallull MPaKTUKO OPUEHTUPOBAHHOIO XapakTepa: BBIABIATh NPUYUHHO -
CJIEJICTBEHHbBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX LIAroB C OMOpOil Ha
2-3 W3Y4YEHHBIX CBOMCTBA (PU3UYECKUX SBJICHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

. pemats pacy€THhIE 3a7aud (OMUpAIOIIMEcs Ha CHCTEMy W3 2—3 ypaBHEHUH),
MCIIONIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOIINE (DU3MUECKUE BEIMYMHBI: HA OCHOBE
aHajM3a YCJIOBHUS 33JauyM 3alHChIBATh KPATKOE YCJIOBHME, BBISBISATH HEAOCTAIOIINE
WM W30BITOYHBIE JaHHbIE, BHIOMpPATh 3aKOHBI W (POPMYIIbI, HEOOXOAUMBIEC MJIs
pelleHus], TPOBOAUTH pPacy€Thl W OIEHUBATh PEATUCTUYHOCTH IMOJyYEHHOTO
3HaYeHUS PU3NICCKON BEITMYMHBI,

. pacrno3HaBaTh IPOOJIEMbI, KOTOPBIE MOKHO PEIIUTh IPU TOMOIIN (PU3NIECKUX
METOJIOB,  HMCIOJIb3ySl ~ ONHUCAHHE  HUCCIEJOBAHMS, BBIICISATH  IPOBEPSEMOE
MPEIOJIOKEHNE, OLEHUBATh MPAaBWJIBHOCTh MOPSAIKAa MPOBEACHUS HCCIIEIOBAHUS,
JIeJ1aTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U OIBITOB;



. MPOBOJUTH OMBITHI MO HAOMIOACHHUIO (PU3MUECKUX SIBICHUM WU (U3HUYECKUX
CBOMCTB Ten (M3ydeHwe BTOporo 3akoHa HbroTOHa, 3aKOHa COXpAaHEHMsI SHEPIUH,
3aBUCUMOCTh Tepuoja KojieOaHUW MPYKUHHOTO MasATHUKAa OT Macchl Ipy3a H
KECTKOCTU TPYKUHBI U HE3aBUCUMOCTh OT aMIUIMTYJbl MaJlbIX KoJeOaHUil,
NPSIMOJIMHEWHOE PacHpOCTPAHEHHE CBETa, PA3IOXKEHUE OeNoro cBeTa B CIEKTP,
U3y4YeHUE CBONCTB H300pakKeHHs B IUIOCKOM 3€pKalie U CBOWCTB HM300paKeHUs
npeaMera B coOMparonieil TuH3e, HaOMI0JeHNEe CIUIONIHBIX U JIMHEWMYaThIX CIIEKTPOB
M3JIYYEHHUSI): CaMOCTOSITEIbHO CcOOUpaTh YCTAHOBKY U3 H30BITOYHOrO Habopa
000pyI0BaHUS, OMIMCHIBATH XOJI OMBITA U €r0 PE3YNIbTATHI, (HOPMYIUPOBATH BHIBOIHI;
. MPOBOJUTh TIPU HEOOXOTUMOCTH CEpPUI0 TPSMBIX H3MEPEHUH, ONpeAeIIss
CpeqHee 3HAYeHUE HU3MEpsSeMO BeMMUYMHBI ((POKYCHOE pacCTOsIHHE COOMparoIiei
JIMH3BI), 000CHOBBIBATH BHIOOP CIIOCO0a 3MEpeHUs (M3MEPUTEITLHOTO IPrO0pa);

. MPOBOJUTh  WMCCIICIOBAaHWUE  3aBUCUMOCTEH  (PU3NYECKMX  BEJIMYHUH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEpPEHUN (3aBUCMMOCTh MYTH OT BPEMEHU TpHU
PAaBHOYCKOPEHHOM JIBIDKEHHMU 0€3 HauyaJbHOM CKOPOCTH, NEepHoja KoJeOaHHit
MaTEMaTUYECKOT0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTrja OTPaKEHHs CBETa
OT yrIjla TMaJeHus U Yyrja TMpeloMJieHus OT yrjia TMajeHus): IUIaHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATh PE3yJbTaThI
MOJIYYCHHON 3aBUCUMOCTH (PU3NYECKUX BETUYHUH B BHUJIC TaOIUI] U TpauKOB, AeiIaTh
BBIBOJIBI 11O pE3yJIbTaTaM HCCIICTIOBAHMSI,

. MIPOBOJIUTH KOCBEHHBIC M3MEPCHUS (DU3UICCKUX BEIMYHUH (CPEIHSS CKOPOCTh U
YCKOpPEHHE Tela MpH PaBHOYCKOPEHHOM JBIKEHHUH, YCKOPEHHE CBOOOIHOTO
MajeHus, KECTKOCTh MPYKUHBI, KOADOUIIMECHT TPEHHS CKOJIBLKCHUS, MEXaHUIECKas
paboTa W MOIIHOCTh, YacTOTa M TEpPHOJ KojJeOaHWH MaTeMaTHYeCKOro H
MPY’KWHHOTO MasTHUKOB, ONTHYECKAs CHJIa COOMpPAIONIEH JWH3BI, PaJHOaKTHBHBIA
¢GOH): TUTAHUPOBATH HW3MEPCHHUS, COOMPATH OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh M3MEPEHUs, CIeaysl MPEJIO)KEHHON MHCTPYKIIMH, BBIYUCIATH 3HAUYCHUE
BEIMYMHBl W aHAJU3UPOBATh TOJYYCHHBIC PE3yNbTaThl € YYETOM 3aJaHHOU
IIOIPELTHOCTHA U3MEPEHUN;

. coOI0IaTh TpaBWjla TEXHUKH O€30macHOCTH Mpu paboTe ¢ abopaTopHBIM
000py10BaHUEM;
. paznuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (DU3UYECKUX  MOJIETei:

MatepualibHasi TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYCUHbIH MCTOUYHHUK CBETA, JIyY,
TOHKas JINH32, IUIAHETapHAsI MOJEb aTOMa, HyKJIOHHAs! MOJI€JIb ATOMHOTO SIApa;

. XapaKkTepUu30BaTh MPUHITUIIBI ACHCTBUSI M3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpOM HA HX omnucaHus (B TOM YMCIE: CIOHIOMETP, JaTUYUKH
MOJIOKEHUSI, PACCTOSIHUS W YCKOPEHMS, pakKeTra, »3XOJIOT, OYKH, IEPUCKOIL,
dboToanmapaT, ONTUYECKUE CBETOBObI, CIEKTPOCKOM, JO3UMETp, Kamepa BuibscoHa),
UCIIOJIb3Ys 3HAHUSI O CBOMCTBAX (PU3MYECKUX SBJICHUN M HEOOXOauMbIe (U3UUYECKUE
3aKOHOMEPHOCTH;

. WCIMOJIb30BaTh CXEMBl M CXEMATHUYHBIE PUCYHKH HW3YyUYECHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTETHHBIX TPUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB MPHU PEIICHUH



y4eOHO-IIPaKTUYECKUX 3aJa4, ONTUYECKUE CXEMbI JJI1 TOCTPOEHUSI U300paKeHUM B
IUIOCKOM 3€pKajie U COOMpAaroIIeH TMH3E;

. IPUBOAUTH MPUMEPHI (HAXOIUTh MH(OpPMAIMIO O MPUMEpPax) MPAKTHUYECKOro
UCIOJIb30BaHUsl (PM3MYECKUX 3HAHUN B TOBCEAHEBHOM >XKM3HM 1Jisi oOecreyeHus
0e30macHOCTH MpU OOpallleHHH C MpUOOpaMU U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUsl 3J0pPOBbSI U COONIOACHUS HOPM DKOJIOTMUECKOTO TIOBEACHHUS B
OKPYXaroUIen Cpee;

. OCYILECTBIATh MOUCK MH(pOpMaIK (usnueckoro coaepxkanus B HTepHere,
CaMOCTOSITENIbHO (OPMYNIUPYsl TMOMCKOBBIM 3ampoc, HAaXOAWTh IyTH OMPEICIICHUs
JIOCTOBEPHOCTH TIOJIyYeHHOW HWH(OpPMAIMM HAa OCHOBE HWMEIONIMXCS 3HAHUU W
JOTIOJIHUTEJIbHBIX UCTOYHUKOB;

. UCIIOJIb30BaTh NPU BHINIOJHEHUH YYEOHBIX 3aJaHUNl HAyYHO -TIOMYJSPHYIO
aUTepaTypy (pU3MUECKOro CoJep)KaHus, CIPABOYHBIE MAaTE€pPHANIbI, PECYPCHl CETH
WNurtepHer, BnageTh MNpuéMaMyd KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMs
uH(pOpMAaIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B JAPYTYIO;

. CO3/1aBaTh COOCTBEHHbIE INHCHMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
uH(pOpPMAIIUM U3 HECKOJbKHX HCTOYHUKOB (DU3UYECKOTO COACpKaHUS, TyOIUYHO
NPEACTABIATh PE3YIbTATHI MPOEKTHON WIIM UCCIEN0BATEIbCKOU JEATEIIBHOCTH, TIPU
3TOM TPAMOTHO HCIOJb30BaTh HW3YUYCHHBIM TOHSITUHHBINA amnmapar H3y4yaeMoro
paznena (U3MKM W CONPOBOXKAATH BBICTYIUICHHE MpE3CHTAlMEl C Yy4ETOM
0COOEHHOCTEN ayJJuTOPUN CBEPCTHUKOB.

3. Cogepxanue 00y4yeHust

7 KIIACC

Paznen 1. @usuka v €€ posib B IO3HAHUU OKPY/Ka0IIero Mupa.

®usuka — Hayka o npupoae. fBineHus npupoapl. PU3NYECKUE SIBICHMUS:
MEXaHUYECKHUE, TEIIOBBIE, JJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznueckre BenuuyuHbl. M3Mepenue @usznueckux BenuuuH. Dusnyeckue
npuoopsl. [lorpenHocts u3mepeHuili. MexayHapoaHasi cUCTeMa €IMHHII.

Kak ¢u3uka u npyrue ecTtecTBEeHHbIE HAyKH M3ydaroT npupoay. EcrecTBeHHO-
Hay4YHbIH METOJ TO3HAHWs: HaOJI0/IeHWEe, IIOCTAaHOBKA HAy4YHOro BOIpPOCA,
BBIIBDKEHUE TUIOTE3, OKCIEPUMEHT 10 IMpPOBEpPKE TUIOTE3, OObICHEHUE
HaOmogaemoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUH C MOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEMIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®uznyeckue NpuOOPHl U Mpoleaypa NPSIMbIX M3MEPEHUN aHAJTIOTOBBIM U

U(POBBIM PUOOPOM.
Jlabopamopnuie pabomul u onvimol.
1. Onpenenenue UEHbI IeIEHUS NIKAJIbl U3MEPUTENBLHOTO TprbOpa.



HN3mepenue paccTossHui.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJA.

OnpeneneHue pa3MepoB MabIX TEJ.

N3mepenue temieparypbl IMpU NOMOIIMA JKUAKOCTHOTO TEPMOMETpa W
JNaTYNKa TEMIIEPaTyphI.

6. IlpoBeneHue wuccneAOBaHUSA IO TPOBEPKE THUIOTE3bI: JAaTbHOCTh IMOJIETA
IapuKa, MyIEHHOTO TOPU30HTAJIBHO, TEM OOJIbIe, YeM OOJIBIIIEe BHICOTA
IyCKa.

ok wn

Paznen 2. IlepBoHayasibHble CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHne BemiecTBa: aroMbl M MOJEKYJIbl, HUX pa3Mmepbl. OMBITHL,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIECTBA.

JIBi>kenue yactui] BemiecTBa. CBsI3b  CKOPOCTH JBIKEHHUS YaCTHUI[ C
TemriepaTypoil. bpoyHoBckoe nBwkenue, auddys3us. BzaumoneicTBue 4YacTHIl
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, >KUAKOCTEH M TBEPABIX
(kpuctammuyeckux) Teda. B3amMOCBsI3b MEXIy CBONCTBaAaMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M HMX ATOMHOMOJEKYJSIPHBIM CcTpoeHueM. OcOoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmroneHue OpOyHOBCKOTO JABMKEHHUS.

2. Habmonenue nuddysnmn.

3. HaOmronmenue siBiieHUA, OOBSICHIIONTUXCS MPUTSHKCHUEM WITH OTTATIKHBAHUEM

YacTHIl BEIIECTBA.

Jlabopamopnwie pabomuel u onvimol.

1. Ouenka nuameTrpa aToMa METOJOM PSJIOB (C UCTOIb30BaHUEM (oTorpaduii).

2. OTBITHI 110 HAOJIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThI MO OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuikeHue U B3auMo/ieiicTBHE TeJl.

MexaHnueckoe JABUXKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE [IBUKECHUE.
Cxopoctb. CpenHssi CKOpOCTh NPU HEPABHOMEPHOM JABWKEHUHU. Pacuér mytu u
BPEMEHHU JIBUKEHUSI.

SBneHne wHepuMU. 3aKOH HHEpUMH. B3auMojeicTBHME TeNl Kak MpUYMHA
MU3MEHEHHUSI CKOPOCTH JIBUKEHUA Tel. Macca Kak Mepa MHEPTHOCTH Teia. [InoTHOCTh
BelecTBa. CBsA3b IUIOTHOCTH C KOJIMUYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIlleCTRA.

Cwia Kak XapakTepUCTHUKa B3auMoJecTBUs Tesl. Cuila ynpyrocTd U 3aKOH
I'yka. M3mepenue cuiibl C TOMOINBIO JUHAMOMETpA. SIBJIEHUE TSITOTEHUS W Cuja
TsokecTd. Cuila TsKeCcTU Ha Jpyrux mianetax. Bec tena. HeBecomocTs. Crnoxenue
CUJI, HaIpaBJICHHBIX MO OJHOW mpsiMoil. PaBHoxeicTByromass cui. Cuiia TpeHws.
TpeHue CKoJIbXKEeHHS U TPeHUE MOoKosA. TpeHre B MpUPOIe U TEXHUKE.



Jlemoncmpayuu.

ok wnrE

Habmonenne MexaHu4ecKoro JBUKEHHS Tea.

N3mepenne cKkoOpOCTH NPSIMOJIMHENHOTO JBUKECHMUS.
HabutoieHue siBJeHUs] UHEPIUH.

HabitoieHne n3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUU TEJI.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEIL.

CrnoxxeHue CHJl, HallPaBJICHHBIX 110 OJHOM IPSIMOA.

Jlabopamopnwie pabomel u onvimol.

1.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOI'O JABMXKEHHUS (IIapHKa B KUAKOCTH,
MO/JIEJH AIEKTPUYECKOTO aBTOMOOMIIS M TaK Jajee).

OnpeneneHne cpeaHel CKOPOCTH CKOJIbKEHHA Opycka WM IIapuka o
HAaKJIOHHOW IIOCKOCTH.

Omnpenenenre IIOTHOCTU TBEPAOTO TENA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb pacTsbkeHus (nedopmanyn)
IOPYXUHBI OT IPWJIOKEHHON CHJIB.

OnepIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJIBXKEHHS OT
BEca TeJa U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, KMIKOCTEN M ra30B.

HNanenue. CriocoObl yMEHBIIIEHUS W yBEJIWYEHUS NaBiieHus. JlaBlieHue rasa.
3aBUCUMOCTh JaBJieHUs] raza OT oO0béMa, TemmnepaTrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMM, KHUJKOCTAMU M razamu. 3akoH [lackans. I[IHeBmaTuueckue
MAaIllMHbI. 3aBUCHUMOCTH JAaBJICHUSI JKUJKOCTH OT TIyOuHBL. ['HapocTaTUyecKuil
napanokc. Coob1aromuecs cocyapl. [ uapaBindyeckue MexaHU3Mbl.

Atmocdhepa 3emuin u arMmochepHoe napienue. [IpuyMHBI CyIIECTBOBaHUS
BO3AyIHOM oOosiouku 3emnu. OnweiT Toppuuennu. M3Mepenue arMmochepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EpPHOTO JaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 17151 M13MepeHus aTMOC(hEepHOTO J1aBJICHUS.

JlelicTBHE XKUIKOCTH W ra3a Ha IOIPYKEHHOE B HHUX Teno. BelTankuparonias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Hemoncmpauyuu.

ok wnE

3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBieHUs ) KUIAKOCTBIO U Ta30M.

Coobmiaromuecs: CoOCy/Ibl.

I'mppasiueckuit mpecc.

[IposiBeHue necTBUs aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOM YaCTH Tea U
IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOW KUIKOCTH.



8. YcnoBue miaBaHus TeN: IMUIABaHUE WM MOTPYKEHHUE TeNl B 3aBUCUMOCTH OT
COOTHOIIEHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HUccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAEC OT 00bEMa MOTPYKEHHOHN B
KUJKOCTh YaCTH TEJIA.

2. OnpeneneHue  BBITATKUBAIONICW  CHJIBI,  JIEHCTBYIOIIEH Ha  Teo,
MOTPYKEHHOE B KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BBITATKUBAIOLICH CHIIBI, IEUCTBYIOUIECH Ha TEJO B
KHUJIKOCTH, OT Macchl Tea.

4. OnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  BBITAJKUBAIOUIEH  CHUJIbI,
JEUCTBYIOUIEN HAa TEJNO B KHJIKOCTH, OT 00BEMA MOTIPYKEHHOW B KUIKOCTb
YacTH TeJla U OT IJIOTHOCTHU KUJKOCTH.

5. KoncrpyupoBanue apeoMerpa Uil KOHCTPYUPOBAHUE JIOJIKU U OTpeIeTICHUE

€€ Ipy30H0AbEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocThle MexaHU3MbI: pblYar, OJOK, HAaKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl prluara. [IpuMeHeHre npaBuiia paBHOBECUS pblyara K OJIOKy. «30510To€
npasuiio» MexaHuku. KIIJ] nmpocteix mexanuzmoB. [IpocTeie MexaHU3MbI B OBITY U
TEXHUKE.

Mexanuueckass sHeprus. KuHeTmyeckas © = NOTEHUUAIbHAs  SHEPIHs.
IIpeBpamienre 0JHOTO BHIA MEXAHWUYECKOM IHEPTUM B JIPYroWl. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Onpenenenne paOOTHI CUIIBI TPEHUS MPU PABHOMEPHOM JIBH)KEHUU TeEJNa IO

TOPU30HTAIBHOM ITOBEPXHOCTH.
2. UccnenoBanue ycnoBuil paBHOBECHS pblyara.
3. Usmepenue KII]I HakIIOHHON TIOCKOCTH.

4. V3ydeHue 3aKOHA COXpPaHEHUS! MEXaHUYECKOU SHEPIHH.
8 KUIACC

Pa3nea 6. TenjioBbIe AIBJIEHUS.

OCHOBHBIE  TIOJIO)KEHUSI  MOJICKYJISIPHO-KMHETUYECKOM  TEOPUM  CTPOCHUSA
BemiecTBa. Macca W pasMepbl aTOMOB U MOJIEKYJd. OTBITHI, MOATBEPKIAIOUINE
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mopenu TBEPHOro, JKHUJIKOTO W Tra3000pa3HOTO COCTOSIHMM  BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHWE CBOMCTB Ta3oB, KUIKOCTEH U



TBEPIBIX TEI HA OCHOBE IIOJIOKEHHW MOJEKYISIPHO-KUHETUYECKOH TEOPHHU.
CmaumBaHKe U KamWUISIpHBIE siBJIeHUs. TemnoBoe pacliupeHue U CKaThe.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBHIO TEIUIOBOTO JIBHXKCHUS
yacTull. BuyTpenHsas osHeprus. CrnocoObl HW3MEHEHUSI BHYTPEHHEW SHEPIUH:
TeIUIonepeaadya U coBeplleHrue padoThl. Buibl Temionepeaadu: TEmIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYCHUE.

KonmudecTBo TemmoTel. YienbHas TEIUIOEMKOCTh BeIIecTBa. 1emiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOro Oamanca. [1naBieHue u oTBepieBaHme
KPUCTAUIMYECKUX BEIIECTB. YenbHas Teriora IuiaBieHus. I[lapooOpazoBanue u
koHjeHcanus. Mcmapenue. Kumnenuwe. VYnaenbHas TeIuiota mnapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPHI KUIICHHUS OT aTMOC(HEPHOTO TaBJICHHUS.

BnaxHocTts BO3myXa.

DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CTOPAHUs.

[Ipunnuner pabotel TerioBbix nBurareneit KIIJ TtemmoBoro aBuratesns.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUs YHEPTUU B TEIUIOBBIX MPOIECCaX.

Jlemoncmpayuu.

Hab6nronenue 6poyHOBCKOTO JIBHKEHHUSI.

Habmonenune nuddysun.

HaOnronenue siBieHU CMauyMBaHUS U KaMWUIAPHBIX SIBIICHUM.

HaOnronenue TeniaioBoro pacuimpeHus Ted.

N3MeHeHne naBiieHUsl rasa MNpu W3MEHEHHH 00bEMA M HArpeBaHUU WIIH

OXJIAXKJICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bune! Termonepenaun.

OxJtaxkieHue npyu COBEpUICHUU paOOTHI.

. HarpeBanue nipu coBepiiieHUM pabOThl BHEITHUMU CUJIAMHU.

10 CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

11.Ha6nroneHue KumeHus.

12.HabnroaeHue moCTOSHCTBA TeMITepaTyphl P TIaBJICHUH.

13.Mopaenu TemI0BbIX JBUTATEIEH.

Jlabopamopnwie pabomuel u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO NEUCTBHS CHII MOJICKYJISIPHOTO IPUTSHKEHUSI.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJIOB MTOBAPEHHOM COJIM UJTM caxapa.

3. OnbITel MO HAOJNIOACHUIO TEIJIOBOTO PACHIMPEHHUs] Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4. OmnpenencHue TaBICHUS BO3AyXa B OJTOHE MITIPHUIIA.

5. OmbIThI, IEMOHCTPHUPYIONTHE 3aBUCUMOCTh TABJICHHS BO3/IyXa OT €ro 00béMa
Y HarpeBaHMsI WM OXJIaXKICHUSI.

akrwn e
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6. [IpoBepka rumnore3bl JUHEMHONW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaOGmonenne wW3MEHEHUsS BHYTPEHHEH OHEpPrHMHM Tela B pe3yibTaTe
TerUIonepeaauu U padoThl BHEITHUX CHUJI.

8. UccnenoBanue sBiIeHUS TEIOOOMEHA MpPU CMEIIMBAHUM XOJIOAHOW U

ropsiueu BOJBI.

9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOAOW MPH TEIIOOOMEHe

C HAarpeThIM METAJUIMUYECKUM LIJIMHAPOM.

10.0Omnpenenenue yaenbHON TEMIIOEMKOCTH BEILIECTBA.

11.WccnenoBanue npolecca UCHapeHHusl.

12.0Onpenenenre OTHOCUTENBFHOM BIAXKHOCTH BO3AyXa.

13.Onpenenenve yaeabHON TETUIOTH TUIABICHUS JIb/A.

Paznen 7. DjaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa 3IEKTpUYECKUX 3apsaoB. B3anmoneilicTBue
3apsbKEeHHBIX Tesl. 3akoH KynoHa (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsS>KEHHBIX
TEJ OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKTY TEIaMu).

OnekTpudeckoe mnose. Hanpssk€HHOCTR  dnekTpudeckoro mons. [IpuHiun
CYTIEPIIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu »55ekTpudecKuX 3apsoB. DJIEMEHTAPHBIA SJIEKTPUYECKUN 3apsl.
Crpoenne aroma. [IpOBOTHUKH Y AUAIEKTPUKHU. 3AaKOH COXPAHEHUS IEKTPUUYECKOTO
3apsaa.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAaHHS DJIEKTPUUECKOrO  TOKa.
WNCcTOYHHMKM TOCTOSSHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOIO0 TOKa (TEILIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUH TOK B )KUJIKOCTAX U Ta3ax.

Onektpudeckass  nenb. Cuima  TOKa.  DJIEKTPUYECKOE  HANPSOKEHUE.
ConpoTuBiieHHE NPOBOAHUKA. Y AEIBHOE COMPOTUBIIEHUE BElIECTBA. 3aKOH OMa i
y4dacTka uenu. [locienoBarenbHoe U napalieIbHOE COEAMHEHNE MPOBOJHUKOB.

Pabota ® MOMmHOCTH dJEKTpuyYecKoro Toka. 3akoH Jxoyns—Jlenna.
DNEeKTpUYECKUE 1EeNU U MOTPEOUTENN IICKTPUUECKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTostHHBIE MarHUTHI. B3anmMoAeNCTBUE MOCTOSIHHBIX MarHuTOB. MarHutHoe
nosie. MarHuTHOE 1oJjie 3eMJIM U €ro 3HaYeHHE ISl )KU3HU Ha 3emiie. OnbIT DpcTena.
MarHutHOE o€ 3JIEKTPUIECKOro Toka. [I[puMeHeHne 3IeKTpOMarHuTOB B TEXHUKE.
JleficTBUE MAarHUTHOTO TIOJsi HA TMPOBOAHUK C TOKOM. OJIEKTPOJBHUTATENb
MOCTOSTHHOTO ~ TOKa. lcrosip30BaHUE  DJEKTPOJBHUraTesied B TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitel @apanes. SABnenue snexkrpoMarHuTHOW WHAyKuuu. [IpaBuno Jlenua.
DJIEKTpOreHeparop. Cnoco0Ob1 MOJTYYEHUS AJIEKTPUIECKOM SHEPTHUH.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.



Jlemoncmpayuu.

DnexkTpu3anus Tell.

JIBa poa 3JIEKTPUYECKUX 3apsiIOB U B3AaUMOJICHCTBUE 3aPSAKEHHBIX TeEl.
YCTpOUCTBO U JIEUCTBUE JIEKTPOCKOIA.
DJIEKTpOCTaTUYECKask UHAYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

M CTOYHMKH ITOCTOSTHHOTO TOKA.

. JlefcTBUS AIIEKTPUUYECKOTO TOKA.

10 DJIIEKTPUYECKUM TOK B 5KUIKOCTH.

11.T"a30BbIii pa3psia.

12.MI3MepeHue CHiibl TOKa aMIIepMETPOM.

13.M3MepeHne 3JIeKTPHUIECKOT0 HAMPSHKEHUS BOJIBTMETPOM.
14.PeocTaT u Mara3uH CONPOTUBIICHHM.

15.B3aumoieiicTBrE MOCTOSIHHBIX MAarHUTOB.
16.MonenupoBaHue HEBO3MOXKHOCTH Pa3ICICHUS TOJIFOCOB MarHNTA.
17.MonenupoBaHre MarHUTHBIX TTOJIEH TTOCTOSSHHBIX MarHUTOB.
18.0OmmIT Dpcrena.

19.MarauTHoe€ 1oJjie TOKa. DJIEKTPOMAarHuT.

20. [leticTBEe MarHUTHOTO TIOJISI HA TIPOBOTHUK C TOKOM.
21.D5eKTpoABUTATENb MIOCTOSTHHOTO TOKA.

22.ViccnenoBaHue SIBICHUS AJICKTPOMAarHUTHON WHTYKITHH.
23.0mnbiTer Dapages.

©Coo~NoOk~WNE

24.3aBUCHMOCTh HampaBleHUS HWHAYKIMOHHOTO TOKa OT YCIOBUH €ro

BO3HHKHOBEHHUSI.
25.D5IeKTpOreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnwie pabomuel u onvimol.

1. OnpITel 1O HAOMIOACHUIO DJEKTPU3AIMH Tl HMHAYKIUEH U TIpH

COIIPUKOCHOBCHUMU.

2. WccnemoBanne NEWUCTBUS JJIEKTPUYECKOTO TOJS HAa TMPOBOJHUKUA U

TUDJIEKTPHKHU.
C6opka u mpoBepka paboThl JEKTPUUECKOH LIETTH MOCTOSHHOTO TOKA.
N3mepenuie u peryaupoBaHie CUIIbI TOKA.

N3mepenuie u peryampoBaHie HAMPSKEHUS.

©o 0k~ w

CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

HccnenoBanue 3aBHCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 Ppe3UCTop, OT

7. OHBITBI, ACMOHCTPUPYHOHIUEC 3aBUCUMOCTD JJICKTPHUYICCKOTO COIIPOTHUBIICHUSA

IMPOBOJHHUKA OT €TI0 AJIMHBI, INIOIIAaAX IOIICPCYHOI0 CCUCHUA U MaTCpurala.



8. IlpoBepka mnpaBWia CIOKEHUS HANPSHKEHUH MpPU  OCIEA0BATEILHOM
COEAMHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia sl CHUJBl TOKA MpPH MapajUIebHOM COEIUHEHUU
PE3UCTOPOB.

10.Onpenenenne paboThl JEKTPUUECKOTO TOKA, UIYILETO YePE3 PEIUCTOP.

11.0Onpenenenre MOITHOCTH 3IEKTPUUECKOr0 TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

12.VccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HMIYIIETO 4Yepe3 JIaMIIOYKY, OT
HaIIpsKEHUS Ha HEW.

13.Onpenenenne KIIJ| narpeBarens.

14 .VccnenoBanne MarHUTHOTO B3aUMOJAEUCTBUS TOCTOSIHHBIX MarHUTOB.

15./M3y4eHre MarHuTHOTO TIOJISl TOCTOSTHHBIX MAarHUTOB NIPU UX OOBETUHEHUU U
pa3ieiICHUN.

16.UccnenoBanue neicTBUS 3JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17.0nbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJAECUCTBUS KaTyIIKU
C TOKOM M MAarHuTa OT CHJIbI TOKA U HaIPaBJICHUS TOKA B KaTYIIKE.

18./3y4uenune AeiicTBUSI MArHUTHOTO TIOJISl HA MPOBOIHUK C TOKOM.

19.KoHcTpynpoBaHue U U3ydeHrue padOoThI JIEKTPOIBUTATEIIS.

20.U3mepenue KI1/] anekTpoaBuraTebHONW yCTAaHOBKH.

21.0npITBI  TIO  HUCCIICAOBAHUIO  SIBJICHUSI DJIEKTPOMArHUTHOW —HMHIYKIUU:
UCCJIEI0BAaHNE U3MEHEHUI 3HAUYECHUS U HANIPABJICHUS MHIYKIMOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJICHUsI.

Mexannueckoe ABWKeHUWE. MarepuanbHas Touka. CuctemMa  oTcuéra.
OTHOCUTENBHOCTh MEXaHUYECKOrO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
newxkeHue. HepaBHOMepHOe mnpsimMosiMHENMHOE ABMKeHHE. CpenHsisi U MIHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMonuHelHoe aBuxkeHue. (CBoOomHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE ABM)XEHME MO OKpY>KHOCTH. llepuong u wacrota oOpaieHus.
JIuHeitHas u yrioBast CKOpocTH. LIeHTpoCcTpeMUTENIbHOE YCKOPEHUE.

ITepseiit 3akoH Hprorona. Bropoii 3axkoH Herotona. Tperui 3akoH HproToHa.
[IpuHUMI CynEpNIO3UIIMN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHus: cuia TPEHUSI CKOJIbKEHUS, CUJla
TPEHHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cwia TSHKECTH W 3aKOH BCEMHPHOTO TATOTEHUs. Y CKOPEHHE CBOOOJIHOTO
najnenus. JIBwkenue maHeT Bokpyr Connna. IlepBas kocmuyeckass CKOpOCTb.
HesecomocTs u neperpysku.



PaBHoBecne maTepuanbHON TOUkH. AOCOJNIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIIIEHHOM OCBIO BpaleHuss. MomeHT cuiibl. LleHTp TsxecTn.

Nmnynsc Tena. M3menenne ummyinbca. Mmmnynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE ABMKEHUE.

Mexannueckasi paboTa U MOUTHOCTb. PaboTa cuil TS¥KECTH, YIPpYyrocTy, TPEHHUSL.
CBs3pb sHepruu u  padotTel. [loTeHumanbHash »HEprus Tena, MOAHATOrO HaJ
ITIOBEPXHOCTBHIO 3eMJIM. [loTeHIManbHas SHEpPrus CKaTou NpyXUHbL. KuHETHUeckas
sHeprusd. Teopema O KHMHETHYECKOW 3HEPruu. 3aKOH COXPAaHEHHS MEXaHUYECKOM

SHEPIUHu.
Jlemoncmpayuu.

1.

o 0k~ w

8.
9.

Habmoienne MexaHMYECKOrO JABIKEHHUS Tella OTHOCHUTEIBHO Pa3HBIX Tell
OTCU€Ta.

CpaBHeHHE MyTe W TPAeKTOPUN [BMKEHUS OJHOTO U TOro XKe Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS IPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.

HaGnronenue nBM>KEHUS Tella 10 OKPYKHOCTH.

HaGitonieHne MexaHM4ecKuX SIBJICHHUM, MPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexka» pu €€ paBHOMEPHOM M YCKOPEHHOM JABUXEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMsI Tejla OT Macchl Tela M JCUCTBYIOIIEH Ha HEro
CHUJIBI.

Habutoienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUU TEIL.

M3meHeHue Beca Tena npyu yCKOPEHHOM JIBUYKEHUU.

10.ITepenava ummynbca Ipy B3aUMOCHCTBUH TE.

11.TIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEll.

12.CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

13.Coxpanenne UMIysbca Ipu a0COIOTHO YIIPYTOM B3aUMOJICHCTBUU.
14.HabmroneHue peakTUBHOTO JIBH)KCHUS.

15.CoxpaHeHrie MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM Ia/ICHUU.
16.CoxpaHeHre MEXaHUYECKON HSHEPTUU MPH IBUKCHHUH Tella TOJ| JEHCTBUEM

IIPY>KUHBL.

Jlabopamopnwie pabomuel u onvimol.

1.

KoncTpynpoBanne Tpakra [yl pa3srOHa M JAJIBHEHIIETO PABHOMEPHOIO
JBYKEHUS MIAPUKA WIH TEJIEHKKU.

OnpeneneHue CpelaHEel CKOPOCTH CKOJIBKEHHS OpycKa WM JIBUKEHUS
HIapyuKa MO HaKJIOHHOM MIIOCKOCTH.

OnpeneneHre yCKOpPEHHs Tela IpU PaBHOYCKOPEHHOM JBMKEHUH IO
HAKJIOHHOM IJIOCKOCTH.



4. VccnenoBaHue 3aBUCUMOCTH TYTH OT BPEMEHH MpPH PAaBHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHOW CKOPOCTH.

5. TlpoBepka THIOTE3BI: €CIM TIPH PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJbHOM CKOPOCTH ITyTM OTHOCATCS KakK pSAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. UccnenoBanme 3aBUCUMOCTH CHJIBI TPEHHS CKOJBKCHHS OT  CHUIBI
HOPMAaJILHOTO JIABJICHUS.

7. Onpenenenne korhUIIMEHTa TPEHUS CKOIBKCHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

9. Omnpenenennie paboThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBUKEHUU TeJa IO

TOPU30HTAIBHON TOBEPXHOCTH.
10.Ompenenenne pabOThI  CHJIBI  YIPYrOCTH TPU TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJABM)KHOIO U MOABUKHOTO OJIOKOB.

11.3y4yeHue 3aKoHa COXpaHEHUS SHEPTHH.

Paznen 9. Mexanuveckue Ko1e0aHus U BOJIHBI.

KonebarensHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: TEPHOI,
4acToTa, aMIUIATyZa. MaTreMaTU4eCKHi W TNpYKUHHBIM MasTHUKHU. [IpeBpainenune
SHEPTUU MPHU KOJIeOATETHHOM JIBIXKCHHH.

3aTtyxaronme KoJIeOaHuUs. BriHyX1€HHbBIE KoJIeOaHus. Pe3onaHnc.
Mexannueckre BoJHbI. CBOMCTBAa MEXaHUYECKUX BOJH. [IpononbHbIe M monepeyHbIe
BOJIHBI. JIJIHA BOJIHBI U CKOPOCTH €€ pacmpocTpaHeHus. MeXaHWM4eCKHe BOJIHBI B
TBEPAOM TEJE, CEUCMUYECKHUE BOIHBI.

3Byk. 'poMkocTh 3Byka u BbicoTa TOoHa. OTpakenue 3Byka. MHpasByk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaGmronenue koneOaHMM TelI IION JEHCTBUEM CHIIBI TSOKECTH M CHJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY)KUHE.

Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

HaOntonenue 3aBUCMMOCTU BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomuel u onvimol.

1. OmnpeneneHue 4acTOThl M IEPUOIa KOJIEOAHUN MATEMAaTHUYECKOTO MasiTHUKA.

2. OmnpenesieHUe YacTOTHI U TIepro/ia KojieOaHuil Ipy>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TMEpHOJia KOJeOaHWN TOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccnenmoBaHue 3aBUCUMOCTH TIEpUOa KOJIeOaHUN TTPY>KUHHOTO MasSTHUKA OT
Macchl Ipy3a.
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5. IlpoBepka HE3aBUCUMOCTH IepHOJia KojeOaHUW Tpy3a, MOJBELIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmpITeI,  JEMOHCTPHUPYIONIME  3aBUCUMOCTh  TEepHoja  KoJeOaHWi
IPYKMHHOTO MasgTHUKA OT MACChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. U3mepeHune yckopeHus CBOOOIHOTO MaJCHUSI.

Pa3nen 10. DiiekTpoMarHuTHoe 1oJjie M 3JIeKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE  TOJIeE. DONEeKTpOMarHUTHBIE  BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX BOJIH. Illkanma sneKkTpoMarHWTHBIX BOJIH. Mcmoab3oBaHMe
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DJneKTpoMarHuTHas npupoaa ceera. CkopocTh cBera. BonHOBBIE CBONMCTBa
CBETa.

Jemoncmpayuu.

1. CgoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.

2. BomHoBBIE CBOICTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yyeHue CBOWMCTB 3JIEKTPOMATHUTHBIX BOJIH C IOMOIIbIO MOOMJIBHOIO

tenedona.

Pa3znes 11. CBeToBbBIC AABJICHUS.

JIyueBas mozens cBerta. Mcrounuku ceera. IIpsimonmHeliHOe pacrpocTpaHeHue
ceeta. 3armenus ComHua u JlyHel. Otpaxenne cBeta. [lmockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

[Ipenomnenne cBera. 3akoH TmpenomiieHuss cBera. llomHoe BHyTpeHHEe
oTpakeHue cBeTa. Vcronp30BaHne TIOJHOTO BHYTPEHHEIO OTPAXKEHUS B ONTUYECKHUX
CBETOBOJAX.

JInnza. Xon nydeit B nuH3e. OnTuyeckas cucteMa ¢oToarmapaTa, MUKPOCKOIA
u Teneckona. ['na3 kak ontuyeckas cucrema. biim3opyKkoCcTh U 1adbHO30PKOCTb.

Paznoxenue Oenmoro cBeta B cnekrp. Omnbitel  HetoTona. CrnokeHue
CIEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.

[IpssMonrHEHOE pacIpOCTPaHEHHE CBETA.

OtpaxeHune cBeTa.

[Toyuenue n300paxeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

ONTHYECKUH CBETOBO/I.

Xon nyyei B coOuparoliei JImHse.

X0 Iy4el B pacCenBaroIIeH JUH3E.

[Tomyuenune n300pakxeHUii ¢ TOMOIIBIO JIMH3.

. [Ipunnun aeiictBus poroanmnapara, MUKPOCKOIIA U TEJIECKOTA.
10.Mopens ri1asa.
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11.PaznoxxeHue 6e10ro cBeTa B CHEKTP.
12.Tlonyuyenue Oenoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie pabomel u onvimol.

1.

HccnegoBanue 3aBUCHMMOCTH yIjla OTPa)KEHUS CBETOBOrO Jiydya OT yrjia
najeHusl.

N3yuyeHune XxapakTepUCTUK U300paKEHUs IPEIMETA B INIOCKOM 3€pKaJie.
HccnegoBaHue 3aBUCUMOCTH yria MPEJIOMIIEHUST CBETOBOIO Jyda OT yrjia
MaJICHUSI HA TPAHULIE «BO3TyX—CTEKIIOM.

[Toyyenue n300pakeHUi ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTHYECKOM CUIIBI coOuparoiei
JIMH3BI.

OnBbITHI IO Pa3IOKEHUIO OEJIOr0 CBETA B CHEKTP.

OnpIThl IO BOCHPHUATHIO IIBETa MPEAMETOB MPU WX HAOIIOJECHUU Yepes
[IBETOBbIC (DUIIBTPHI.

Pa3nen 12. KBanTOBBIE SIBJICHHUS.

Omneitel Pezepdopna um nnanerapHas mozenb aroma. Mogenb atoma bopa.
Hcnyckanne u nornomenue ceera atoMoM. KBaHTBI. JInHEHYaThIe CIIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eta- U ramma-uzinydeHus. CTpoeHHE aTOMHOIO
anpa. HykinonHast Mojienp aTOMHOTO sigpa. M3otomnsl. PainoakTuBHbIE NpEeBpaICHUSI.
Ilepnon mosrypacmiaia aTOMHBIX SIED.

SAnepHple peakuuu. 3aKOHBI COXPaHEHWs 3apsA0BOTO M MAacCOBOTO YHCEI.
OHeprusi CBA3W aTOMHBIX snep. CBsA3b Macchl M SHEpru. Peaknuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CoHIa U 3BE3I.

SnepHas oHepretuka. JleMCTBUS pagMOAKTUBHBIX W3JIYYCHUM Ha IKUBBIC
OpTraHU3MBI.

Hemoncmpauyuu.

o0k own Pk

CrexTpbl U3ITy4YeHUsI U TTOTJIONICHHUS.

CrexTpsl pa3IMvyHbIX Ta30B.

CnekTp Bogopo/ia.

Habnronenue tpexkoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIOUIUX U3JTYyYCHUH.

Perucrparus nznydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1.
2.

3.

HaGnronenue CruioniHbIX U JIMHEWYAThIX CIEKTPOB U3JIY4YECHHUS.
HccnenoBanue TPEKOB: U3MEPEHHE SHEPTUM YACTHUIIBI [0 TOPMO3HOMY MYTH

(no dotorpadusam).
N3mepenue paaroakTuBHOTO (oHAa.

IHoBTOpUTEIBLHO-0000 AN MOYJIb.



[ToBTOpUTENBHO-00001IAOIINK MOAYNb MPEJHA3HAYEH [JIsl CUCTEMATU3ALUU U
0000IIEeHUsT MPEMETHOTO COJAEPXKAHUA U OMbITA JAEATEIbHOCTH, MPUOOPETEHHOTO
Opy HM3yYEeHUU BCEro Kypca (U3MKH, a TaKKe IS MOJATOTOBKA K OCHOBHOMY
rOCy/IlapCTBEHHOMY 53K3aM€Hy MO (u3MuKe aiasi oOydaroluXcsl, BBIOPABIIUX 3TOT
y4eOHBIN TpeaMET.

[Ipy W3ydeHHH JAHHOTO MOJYJIA PEANM3YIOTCS M CHCTEMATU3UPYIOTCS BHUIIbI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTHKEHUE NPEIMETHBIX H
METanpeaMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOyueHus,  (Gopmupyercs
€CTECTBEHHOHAy4YHass TI'PAMOTHOCTh: OCBOCHHME HAy4HBIX METOJOB MCCIIEIOBaHUs
ABJICHUM TPUPOJBl U TEXHUKH, OBJAJCHUE YMEHUAMH OOBSICHATH (PU3NUECKHUE
ABJICHMS, TPUMEHSS TOJYyYEHHbIE 3HAaHMS, pelarb 3aJaud, B TOM YHUCIE
KAueCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATBHO NEATEIBHOCTHBIM XapakTep AaHHOTO paszelia peanu3yeTcs 3a
CU€T TOTO, YTO OOYUAIOLMECS BBINOIHSAIOT 33/1aHUS, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAaHUM pacrno3HaBaTh M HAyYHO OOBACHATH
(u3nuecKue IBJICHUS B OKPY KaIOIIEH MPUPOJIE U MOBCEIHEBHON KU3HH;

HCIIOJIb30BaTh HAay4YHbIE METOJAbl MCCIEAOBaHUS (PU3NYECKUX SIBJICHUN, B TOM
YUCIIE ISl IPOBEPKH FMIIOTE3 U MOJyYEHHS TEOPETUUECKUX BBIBOJIOB,;

OOBSCHATh Hay4dHble€ OCHOBBI HauOoJiee Ba)XXHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTHI, HampHUMep, MPaKTHUYECKOrO0 HCIOJIb30BAHUS PA3IUYHBIX HMCTOYHUKOB
SHEPIrUd HAa OCHOBE 3aKOHA IMPEBPAIICHMS U COXPAHEHUS BCEX HM3BECTHBIX BHUOB
SHEPTHUH.



IIpoBepsieMble MpeaAMeTHBIE Pe3YJIbTAThI 0CBOCHHUS

OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOTI'0 00111€ro

o0pa3zoBanus 1o npeamery «pusuka» (7 kiacc)

Kox
poBepsieM
oro
pe3yibTara

[IpoBepsiembie MpeAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IIIETO 00pa30oBaHuUs

1.1

HCIIOJIB30BATh N3YUCHHBIC ITOHATHUA

1.2

pa3iindaTh ABJICHUA 110 OIMMCAHHUIO UX XAPAKTCPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, ICMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/I‘ICCKOC SBJICHHC

1.3

pacmo3HaBaTh TMPOSIBJICHUE W3YYCHHBIX (PU3UUECKHX SBICHUHA B
OKpPYXaIOIlleM MUpPE, B TOM 4uCie (PU3NUECKUE SIBJICHUS B MPUPOJIE, MPU
ATOM TIEPEBOJUTH MPAKTUYECKYIO 3aJauyy B Yy4eOHYI0, BBIICISITh
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SIBJICHUMN

1.4

ONKCHIBATh U3YUYEHHBIE CBOICTBA TeNl U (DU3UUECKHUE SIBICHUS, UCIIONb3Ys
¢usznyeckue BEJWYMHBI, TPU ONUCAHUM MPABWIBHO TPaKTOBATh
(U3MYECKUI CMBICI UCIHOJIb3yeMbIX BEIMYHMH, WX O0O3HAYEHUS U
eIUHULBl (U3NYECKUX BEJIMYMH, HAXOAMUTH (POPMYJIbI, CBS3bIBAIOLINE
JAHHYI0 (PU3MYECKYIO BEJIMYMHY C JPYTMMH BEIWYMHAMU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tei, (PU3MYECKUE SIBICHHUS M TPOIECCHI,
WCMOJIb3ySl HM3YYEHHBIE 3aKOHBI, IIPU O3TOM JaBaThb CJIOBECHYIO
GbopMyJIMPOBKY 3aKOHA U 3aMKUCHIBATh €r0 MAaTEMATUUECKOE BhIPAKEHUE

1.6

OOBSACHATH (PU3NYECKHE SIBJICHUS, IPOLIECCHI M CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyallUl IPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH TPUUMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTHh OOBsICHEHHE U3 1 - 2
JIOTMYECKHX ILIaroB ¢ OMopoi Ha 1 - 2 U3yyeHHBIX CBOMCTBA (PU3UUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WIIA 3aKOHOMEPHOCTH

1.7

peuiaTh pacyeTHble 3aauu B | - 2 [EUCTBUS, UCMOJB3yS 3aKOHBI U
(dbopMyIibl, CBs3bIBarOIINE (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaiu3a
YCIJIOBHS 3aJ]a4M 3alUChIBATh KPATKOE YCIOBHUE, MOJICTABIATh (PU3NYECKHE
BETUYUHBI B (DOPMYJIBI U TPOBOJIUTH PACUETHI, HAXOJIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOIUMBbIE JJIsl PEIEHUs 3a]]a4, OLIEHUBATh PEAIUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUNHBI

1.8

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPU TMOMOIIH
¢uznyecKux  METOAOB, B  ONHCAHMM  HCCJIENOBAaHUS  BBIIEIATH
IIPOBEPSAEMOE IIPEANIOJIOKEHNE (runotesy), pa3nnyarth "
UHTEPIIPETUPOBATh MOJYUYEHHBIH pe3ysbTaT, HaXOAUTh OIIMOKU B XOJ€
OIBITA, I€JIATh BBIBOJBI 11O €0 pe3yjibTaTaM




1.9

OPOBOIUTH OMBITHl 1O HAOMIOACHUIO (U3NYECKUX SIBICHUN WIH
buznyeckux CBOICTB TeN: dopmynupoBath IpOBEpsEMbIE
OpPEANoNoKeHusl,  coOuparb  YCTAaHOBKY M3  IPEAJIOKEHHOTO
000pyZ0BaHus, 3aIUCHIBATH X0 ONbITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBIMOJHATh MpPSMBIE M3MEPEHMSI C MCIOJIb30BAHUEM aHAJIOIOBBIX U
upOBBIX MNPUOOPOB, 3AMUCHIBATh IMOKa3aHUS TPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

IPOBOJNUTH MCCIIEAOBAHUE 3aBUCUMOCTU OJHOM (DPU3MUECKON BEITUYMHBI
OT Jpyrod C HCHOJB30BAHMEM INPSAMBIX HW3MEPEHHMM, Y4YacTBOBAaTb B
IUIAHUPOBAaHUM Y4YEOHOTO HCCJENOBaHUS, coOuparb YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CIEAysd MPEeANoKEHHOMY IUIaHy, (DPUKCHpOBATH
pe3yJIbTaThl IMOJIyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHUJE
NpeJIOKEHHBIX TAaOMUI] U TpaduKOB, JeNaTh BBIBOJBI MO pe3ysbTaTaM
WCCIIEIOBAHUS

1.12

INPOBOJUTL KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCIIMYMH, CJICay
HpCIUIO)KGHHOﬁ HHCTPYKIHH: IIPpU BBIIIOJHCHHUHA H3MepeHHﬁ CO6I/IpaTB
SKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIYMCIIATH 3HAYCHUC HCKOMOM
BCINYMHBI

1.13

coONIOaTh  TpaBWJIa TEXHUKH O€30macHOCTH TpU  pabore ¢
71a60paTOPHBIM 000PY0BAHUEM

1.14

yKa3bIBaTh MPHUHLMIIBI AEHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOWCTB,
XapaKTEepU30BaTh MPUHLMUIIBI ACHUCTBUS H3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOKCTB C NOMOIIBIO UX OINKCAHHUS, UCIIOJIb3Ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBICHUI U HEOOXOAUMbIE (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

OPUBOAUTH  TpUMEpPHl  (HaXoAuTh UWHGOpPMAIMIO O  MpUMepax)
MPAKTUYECKOTO MCIOJB30BaHUS (PU3NYECKUX 3HAHWKW B TOBCEIHECBHOU
KU3HH JUIsl 0OecTieueHusi 0€30MacCHOCTH MPU OOpalleHnu ¢ IpudopamMu M
TEXHUYCCKUMU YCTPOMCTBAMHU, COXPAHEHHUS 30POBbS M COOIIOICHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEeH cpefie

1.16

OCYUIECTBJISITh OTOOp MCTOYHMKOB HH(popmanuu B cetu HHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM  3allpOCOM, Ha OCHOBE
UMEIOIIUXCA 3HAaHUM M TYTeM CpPaBHEHHUS PA3JIUYHBIX HCTOYHUKOB
BBIIETISATH MH(OPMALIMIO, KOTOPas SIBJISETCS MPOTUBOPEUUBON UM MOKET
OBITH HEJIOCTOBEPHOI

1.17

WCITOJIB30BAaTh MPHU BBITIOJHEHUN YUEOHBIX 3aJaHUN HAYIHO-TIOMYIISIPHYIO
JUTEPATYpy (UBHUECKOTO COJAEpXKAHUS, CIPABOYHBICE MaTEpHAIbI,
pecypchl cetu IHTEpHET, BIaAeTh MPUEMaMU KOHCTIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusi THGOPMAIIUUA U3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO




1.18

cOo3/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2 - 3 UCTOYHHKOB HHPOpMaAIUU HU3UUECKOTO COAEPKAHUs, B TOM
yuciae MmyOIuyHO JAenaTh KpaTKhe COOOLIEHHsI O pe3yibTaTax MPOEKTOB
WK y4eOHBIX HCCIENOBAaHUM, IPU O5TOM TPAMOTHO UCIOIB30BATh
U3yYCHHBI TOHATUHHBIA ammapaT Kypca (HU3UKH, CONPOBOXKIATH
BBICTYIIJICHHE MIPE3CHTAIHEH

1.19

IIpX BBIIIOJIHCHUHA yqe6HBIX IIPOCKTOB H I/ICCJIC,Z[OBaHHﬁ pacnpeacisiTh
00513aHHOCTH B rpyare B COOTBCTCTBHUU C IIOCTABJICHHBIMU 3aJladaMU,
CJIICIUTL 3a BBIIIOJHCHHCM IIJIaHA I[GfICTBHﬁ, AZICKBAaTHO OICHHMBATDH

COOCTBEHHBIN BKJIaz B ACATCIIBHOCTD T'pPYIIIBI, BBICTPpAHBAaTb
KOMMYHHKAaTHUBHOC BSaHMOHCﬁCTBHe, YUUTBIBAA MHCHUC OKPYIKAIOIINX

IIpoBepsieMble 3JIeMEHTBI COJePKaHUs 1Mo npeaMety «puzuka» (7 Kiacc)

Kon Kon [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
pasziena | 3JIEMEHT
a
1 OU3UKA U EE POJIb B ITIOBHAHNUU OKPYXXAIOIIET'O MUPA

1.1 |®usuka - Hayka O mpupoje. SBieHus npupoabl. DuznUecKue
SIBJICHHSI: MEXaHWYECKHE, TEIUIOBBIC, DJIEKTPUYECKHUE, MarHUTHBIC,
CBETOBEIE, 3BYKOBHIE

1.2 |®usudeckue BenuuuHbL. M3MmepeHne (QU3NYECKUX  BEJIMYHUH.
Pusnyeckue nprOOPBHL. [TorpemHocTs M3MEPEHUM.
MexayHapoaHasi CHCTeMa €IMHUIT

1.3 |EcrecTBeHHO-Hay4YHBI METO]I MO3HAHUS: HAOII0/ICHHE, TOCTaHOBKA
HAy4YHOTO BOMPOCA, BBIJIBMKEHUE THUIIOTE3, OSKCHEPUMEHT TIO
IIPOBEPKE TUIIOTE3, O0BICHEHUE HAOIIOJAEMOT0 SIBJICHUS

1.4 |Onucanuie PU3NYECKUX SBICHUN C TTIOMOIIBIO MOJIEIICH

1.5 |IIpaktuueckue paboOTHI:
N3mepenune paccTossHUM.
H3mepenune o6beMa KUAKOCTU U TBEPIOTO Tea.
Omnpenenenue pa3MepoB MajbIX TeJ.
N3mepenne TemmepaTypbl IpH MTOMOIIH KUIKOCTHOTO TEpMOMETpa
U JIaTYrKa TEMICPaTyPhl

2 ITEPBOHAYAJIbHBIE CBEJJEHA O CTPOEHWHU BEILIECTBA

2.1 |CTtpoeHue BelIecTBa: aTOMbl U MOJEKYJbl, UX pa3Mmepbl. ONbITHI,
JTOKa3bIBAIOIIHE TUCKPETHOE CTPOSHUE BEIECTBA
2.2 | IBwxkeHue yactuil BemecTBa. CBsA3b CKOPOCTHU JBUXKEHUS YACTHIL C




Temneparypoil. bpoynoBckoe nBmwxkenue, nupdysus

2.3 |BzammopeiicTBHe YaCTHIl BEIIECTBA: IPUTSHKEHUE W OTTAKUBAHNE

2.4 | ArperartHble COCTOSIHHS BEILECTBA: CTPOCHHUE ra30B, KUIAKOCTEH U
TBEPAbIX  (KPUCTAUIMYECKHX)  Tel.  B3auMOCBsI3b  MEXIy
CBOMCTBaMH BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSX U HUX
ATOMHO-MOJICKYJIIPHBIM CTPOSCHUEM

2.5 | Oco0eHHOCTH arperaTHbIX COCTOSHUN BOJIbI

2.6 |I[IpakTudeckue pabOTHI:

Ouenka auaMeTpa aToMa METOJOM psIOB (C HCIOJIb30BaHUEM
dororpaduii).

OnbIThl 10 HAOTIOAEHUIO TETIJIOBOIO PACILIMPEHUSI Fa30B.

OneITBl 1O  OOHAPYXEHUIO JEHUCTBUSA CHJ  MOJIEKYJISIPHOTO
MPUTSHKEHUS

JIBUOKEHME U B3BAUMOJEUCTBUE TEJI

3.1 |Mexannueckoe JBWKeHHE. PaBHOMEpHOE U HEpPaBHOMEPHOE
TIBUKCHUE

3.2 |Cxkopoctb. Cpennsisi CKOpPOCTb NpPU HEPABHOMEPHOM JBU)KCHUU.
Pacuer nyTu u BpeMeHH IBUKEHUS

3.3 |IBneHue uHepuuu. 3aKOH HMHepuuu. B3aumopeilcTBue Tenm Kak
NpUYMHA W3MEHEHHs] CKOPOCTH JBIDKEHHs Tel. Macca kak mepa
WHEPTHOCTH Teja

3.4 |IInotHOCTH BemiecTBa. CBsI3b MIIOTHOCTU C KOJUYECTBOM MOJIEKYII B
eAHUIE 00BheMa BEIECTBA

3.5 |Cuna kak XxapaKTepUCTHKA B3aUMOICUCTBUS T

3.6 |Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢ MOMOIIBIO
JMHAMOMETpa

3.7 |SBneHue TAroteHus M cuia TsxkecTH. Cuia TSHKECTH Ha APYTUX
manerax. Bec tena. HeBecomocTs

3.8 |Cuna tpenus. TpeHue CKOJIb)KEHHUS M TPEHHUE MOKOA. TpeHue B
MIPUPOJIC U TEXHUKE

3.9 |CnoxeHue  cuj,  HampaBlI€HHBIX 1O  OJAHOM  MPSIMOM.
PaBHOzelcTBYIOIIAs CHIT

3.10 |IIpakTtrueckue paboOTHI

Onpenenenue CKOPOCTH PABHOMEPHOIO JIBDKEHUs (IIapuKa B
KUIKOCTH, MOJIEITH SJIEKTPUIECKOTO aBTOMOOUIISI U TaK Jlajee).




Onpenenenue cpeHeld CKOPOCTU CKOIBKEHHUsS OpycKa WM IIapuKa
10 HAKJIOHHOM TUIOCKOCTH.

Omnpenenenue MWIOTHOCTH TBEPIOTO Tea.

OnbITHI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTD pacTsKEHUS
(medopmarun) Mpy>KUHBI OT MPUIOKEHHOM CHITHI.

OnpIThl,  JEMOHCTPUPYIOUIUE  3aBUCUMOCTh  CHUJIBI  TPEHUS
CKOJNIbKEHUSI OT Beca Tella W XapakTepa CONPUKACAIOIIUXCS
MMOBEPXHOCTEN

3.11 |®usnueckue SABICHUS B NOPHUPOAE: MPUMEPHl JBUKEHUA C
Pa3IUYHBIMU CKOPOCTSMH B KHBOW M HEKUBOU MPUPOJE, EHCTBHE
CHJIBI TPEHUS B IPUPOJIC U TEXHUKE

3.12 |TexHu4eckue yCTpOHCTBA: TUHAMOMETP, MOAIIUITHUKA

JJABJIEHUE TBEPJIbIX TEJIL, X)KUJKOCTEM U I'A30B

4.1 |HaBnenue TBepAoro tena. CrocoObl YMEHBIIEHUS W YBEIHYEHHS
TaBJICHUS

4.2 |[laBnenue Tra3a. 3aBUCHUMOCTh JaBJEHHS ra3za OT o00beMa,
TEeMIIepaTyphbl

4.3 |llepemaua naBieHUsT TBEPIABIMH TEJIaMH, >KUJIKOCTSAMHU M Ta3amHu.
3akoH [lackans. [THeBMaTuueckue MalmHbl

4.4  |3aBUCUMOCTD JaBJICHUS KUAKOCTU OT MIyOHHBI. [ mapocTaTndeckuit
napagokc. CooOuaromuecs: cocyabl. [ uapaBindecKkue MEXaHU3Mbl

45 |Atmochepa 3emuin U atmMocepHoe naaBieHue. IIpuyuHBI
CYLIECTBOBAaHMSI BO3yIIHON 00010uku 3emiun. OnbiT Toppuuemniu.
3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHHUS OT BBICOTBHI HaJ YPOBHEM
Mops

4.6 |Usmepenue armocdepHoro napieHus. [IpubGopsl mis u3mepeHus
aTMOC(EpHOTO JTaBJICHUS

4.7 |[elicTBME KUIKOCTM M Ta3a Ha MOTPYKEHHOE B HHUX TeJIO.
BritankuBaromias (apxumeioBa) cuiia. 3aKoH Apxumena

4.8 |IInaBanue Ten. Bo3ayxomnaBanue

49 |IIpakTuueckue pabOTHI:

HUccnegoBanne 3aBHCMMOCTH Beca Tella B BojJe OT o0Obema
MOTPY>KEHHOM B )KUAKOCTh YaCTH TeJIa.

OnpeneneHue BBITAIKUBAIONIEH CUJIbI, JEHUCTBYIOIIEH Ha TeJo,
MOTPYKEHHOE B )KUIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOLIECH CHUJIbI, JECUCTBYIOLIEH
Ha TE€JIO B )KUJKOCTH, OT MAaCChI TEJa.




OneITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAOIIECH CHUJIBI,
JCHCTBYIOIIEH Ha TENO B >KMJIKOCTH, OT 00beMa MOTrpy>KEHHOU B
KUJKOCTb YAaCTH TEJIA U OT IIJIOTHOCTH JKUJIKOCTH.
KoHcTpynpoBaHne apeomeTpa WM KOHCTPYMPOBAaHUE JIOAKH U
OIIpEJEIICHUE €€ IPY30II0ABEMHOCTH

4.10 |®dusnyeckue SABICHUA B MPUPOAE: BIUSHUE aTMOCHEPHOIrO
JaBJICHUS Ha )KMBOW OpPTaHM3M, IJIaBaHUE PhIO
411 |TexHuyeckue yCTpPOMCTBA: COOOIIAIOIIMECS COCYIbI, YCTPOWCTBO

BOJIONIPOBOJIa, THUIPABIMYECKUI TMpecc, MaHOMETp, OapoMmerp,
BBICOTOMED, MOPIIHEBOM HACOC, ApEOMETP

PABOTA, MOIIIHOCTD, OHEPI' 151

5.1 |Mexannueckas paboTa

5.2 |Mexanndeckas MOIITHOCTb

5.3 |IIpocThie MexaHU3MBI: pbIYar, OJIOK, HAaKJIOHHAs IUIOCKOCTh.
[IpaBuiio paBHOBECHS pblUara

5.4 |llpumeneHue npaBuiia paBHOBECHUS pblyara K 0OJIOKY

5.5 |"3omotoe npaBuno" Mmexanuku. KoaguuueHt nonesHoro AeicTBus
MexaHu3MOB. [IpocTble MexaHU3MBI B OBITY M TEXHUKE

5.6 |IloTeHnmanbHas SHEPTHH TeJa, IOTHATOTO HaJ 3eMei

5.7 |KuHernueckas SHEprus

5.8 |llonHas mMexaHudeckasi SHEPrusa. 3aKOH MU3MEHEHHsS] U COXpPaHEHUS
MEXaHUYECKOU IHEPIUU

5.9 |IIpakTuueckue pabOThI:
Omnpenenenre padOThI CUJIbI TPEHUS NIPU PABHOMEPHOM JIBHXKEHHH
TeJa M0 TOPU30HTAIILHON MOBEPXHOCTH.
HccenenoBanue ycaoBUN paBHOBECHUS pblyara.
N3mepenne KII/] HakIOHHON ITIOCKOCTH.
N3yuenune 3aKoHa COXpaHEHHs] MEXaHUYECKOW SHEPTrUun

5.10 |®wusuueckue SBICHUS B IPUPOJIC: PHIYArd B Tl YeTOBEKa

5.11 |TexHuyeckue yCTpOWCTBA: pblYar, NOABUKHBIA W HEMOJBUKHBIN

0JIOKH, HAaKJIOHHAS TIJIOCKOCTb, MTPOCTHIE MEXAHU3MBI B OBITY




IIpoBepsieMble TpeOOBAHUSA K Pe3y/abTATAM OCBOEHHSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMsbl 1o npeaMery ¢pusuka (8 kiacc)

Kox
poBepsieM
oro
pe3yibTara

[IpoBepsiembie peAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IIIETO 00pa30oBaHuUs

1.1

HCIIOJIB30BaTh IIOHATHUA

1.2

pa3iindaTh ABJICHUA 110 OIMMCAHHUIO UX XAPAKTCPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, ICMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/I‘ICCKOC SBJICHHC

1.3

pacmo3HaBaTh TMPOSIBJICHUE W3YYCHHBIX (U3HYECCKUX SBJICHHA B
OKPYXaIOIlleM MUpPE, B TOM YHuCJe PU3NUECKUE SIBICHUS B TIPUPOJE, MIPU
ATOM TIEPEBOJUTH MPAKTUYECKYIO 3aJauyy B Yy4eOHYI0, BBIICISITh
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SIBJICHUMN

1.4

OMKCHIBATh U3YUYEHHBIE CBOMCTBA TeNl U (PU3UUECKUE SIBJICHUS, UCTIOIB3YS
¢usznyeckue BEJWYMHBI, TPU ONUCAHUM MPABWIBHO TPaKTOBATh
(U3UMYECKUI CMBICI MCIOJb3YEMbIX BEJIMYMH, 0003HAYEHUS W €IMHUILIBI
(¢u3NYeCKUX BEIMYMH, HAXOOUTh (OPMYJIbI, CBSA3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIMYHMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

1.5

XapaKTepu30BaTh CBOMCTBA Ted, (PU3WYECKUE SBJICHUS M MPOIECCHI,
WCMOJIb3ySl HM3YYEHHBIE 3aKOHBI, IIPU O3TOM JaBaThb CJIOBECHYIO
GbopMyJIMPOBKY 3aKOHA U 3aMKUCHIBATh €r0 MAaTEMATUUECKOE BhIPAKEHUE

1.6

OOBSACHATHh (PU3MYECKHUE TMPOLIECCHl M CBOWMCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CUTYallui IIPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTeEPa: BBIABIIAThH
NPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsicHeHWe u3 1 - 2
JOTHYECKHX I1aroB ¢ NOMOUIbI0 1 - 2 u3yd4eHHbIX CBOICTBA (PU3NUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WIIA 3aKOHOMEPHOCTH

1.7

peliaTh pacyeTHble 3aJa4u B 2 - 3 JIEUCTBUS, UCIOJb3yS 3aKOHbI U
dbopmyIbl, CBs3bIBarONIME (DU3MYECKHME BEITUYMHBI: Ha OCHOBE aHaIM3a
YCJIOBUS 3aJjayd 3aIlMChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEAOCTATOK
JAHHBIX JJIA PEIICHUs 3aJadd, BBIOMpaATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMBbIC JJIsI €€ PpEIICHHs, MPOBOJIUTH pacyeThl U CpPaBHUBATh
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU

1.8

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPU TMOMOIIH
($u3NYECKUX METOAOB, HCIOJIb3YS OMHCAHME MHCCIENOBAaHUS, BBIICIATH
MIPOBEPSAEMOE MPEIIIOIOKEHUE, OLEHMBATh IPABUIBHOCTh MOpPAJIKA
MIPOBEIECHNUS UCCIIEIOBAHUS, JENATh BEIBOBI




1.9

OPOBOIUTH OMBITHl 1O HAOMIOACHUIO (U3NYECKUX SIBICHUN WIH
buznyeckux CBOICTB TeN: dopmynupoBath IpOBEpsEMbIE
OpPEANoNoKeHusl,  coOuparb  YCTAaHOBKY M3  IPEAJIOKEHHOTO
000pyZIOBaHUs, ONKICHIBAThH X0 OIMbITA U (POPMYITUPOBATH BHIBOIBI

1.10

BBINIOJIHATh MPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM  aHAJIOTOBBIX
npuOOPOB M JATYMKOB (PU3MUECKHX BEIUYHH, CPABHUBATH PE3YIbTATHI
U3MEPEHUN ¢ YUETOM 33JJaHHON a0COIOTHON MOTPEIIHOCTH

1.11

IPOBOANUTH HCCIEAOBAHNUE 3aBUCUMOCTU OIHON (PU3NYECKON BEIMYMHBI
OT JPYrod C HWCHOJIB30BAHUEM MPSIMBIX HW3MEPEHUU: ILIAHUPOBATH
UCCIIEJOBaHUE, COOMPATh YCTAaHOBKY M BBINOJHATh W3MEpPEHUs, CIEeays
OpeJIOKEHHOMY — IJIaHy, (HUKCHPOBAaTh  pe3ydbTaThl  IMOJTYYCHHON
3aBUCUMOCTM B BuA€ Ta0nul U TIpaduKoOB, JeNaTh BBIBOJABI IO
pe3yibTaTaM UCCIEAOBaHUS

1.12

IPOBOJUTH KOCBEHHBIE M3MEpEHUsl (U3NYECKUX BEJIMYMH: IUIAHUPOBATH
U3MEpPEHHUs, COOMpaTh HKCIEPUMEHTAJIbHYI0  YCTAaHOBKY, Cleays
MPENI0KEHHOW HHCTPYKIUU, U BBIYUCIATh 3HAYEHUE BETUUHHBI

1.13

coONI0aTh  NpaBWJIa TEXHUKM Oe30omacHOCTH Tpu  pabore ¢
71a60paTOPHBIM 000PY0BAHUEM

1.14

XapaKkTepU30BaThb MPUHUUIBl JCHCTBUS HM3yYEHHBIX HNpUOOpOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha UX ONHCAHUS, UCIOJIb3YS 3HAHUS O
CBOMCTBaX (U3NYECKUX SBJICHUH M HEOOXOAUMBbIE (PU3MUECKHE
3aKOHOMEpPHOCTHU

1.15

pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEILHBIC
MpUOOPHl IO CXeMaM M CXEMaTHYHBIM PHUCYHKaM, COCTaBJISATH CXEMBbI
ANEKTPUYECKUX IEMe C TMOCIENOBAaTEIbHBIM M  NapauIeIbHbIM
COCIMHEHUEM JJICMEHTOB, pa3jiiyas yCJIOBHBIC 0003HAUYCHUS JJICMEHTOB
AJIEKTPUYECKUX LIETICH

1.16

OPUBOAUTH  TpUMEpPHl  (HaXoauTh HUH(OpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO MCIOJB30BaHUS (PU3NYECKUX 3HAHWKA B TOBCEIHECBHOU
KU3HH JUIsl 0OecTieueHrsi 0€30MacHOCTH MPU OOpalieHnu ¢ IpudopamMu u
TEXHUYCCKUMU YCTPOMCTBAMH, COXPAHEHUS 370POBbS M COOIIOICHHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYIKAIOIIEH cpefie

1.17

OCYIIECTBJIATh MOUCK HH(POpMANUK (PU3NYECKOTO COACPKAHUS B CETH
NHTepHer, Ha OCHOBE HMEIOIIMXCS 3HAHUHW H TyTEM CpPaBHEHUSA
JOTIOTHUTEIHPHBIX ~ MCTOYHUKOB  BBIJICTATH  WH(MOpMAIUIO, KOTOpas
SIBJISIETCS IPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM

1.18

WCITIOJIB30BATh MPU BITIOJHEHUN YUEOHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO
auTepatypy (U3HUYECKOTO0 COJEpKaHWs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT; BIajeTh NprueMaMHi KOHCIIEKTUPOBAHUS TEKCTa,




npeoOpa3zoBaHus HHPOPMAIIUN U3 OAHOU 3HAKOBON CUCTEMBI B JIPYTYIO

1.19

co3qaBaTh COOCTBEHHBIC MHUCHMEHHBIE M KPATKHUE YCTHBIC COOOIIEHUS,
o0o06mass uH(pOpMAIMI0O W3 HECKOJBKHX HCTOYHUKOB (PU3HMYECKOTO
CONepKaHMWsA, B TOM YHCIE IMyOJMYHO TPEACTABISTh PE3YJIbTAThI
MPOCKTHOW WJIM MCCJIEAOBATEIBCKOM JCATEIBHOCTH, TIPH 3TOM IPaMOTHO
UCIIONb30BaTh HW3YYCHHBIA TOHSATUIHBIA ammapar Kypca (QHU3UKH,
COMPOBOXK/IaTh BBHICTYTUICHUE MTPE3CHTAINEH

1.20

IpU BBITIOJIHEHUH Y4YE€OHBIX NPOEKTOB U MCCIENOBAaHUN (PU3NUECKHUX
IPOLIECCOB paclpeAcsiaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 33/1a4aMU, CJIEIUTh 32 BBIIIOJIHEHUEM IUIaHA IEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBAaTh COOCTBEHHBIH BKJIad B

ACATCIBHOCTD T'PVYIIIIHL, BBICTPANBATDH KOMMYHHUKAaTHUBHOC
B33HMO,Z[CI>'ICTBH€, IMPOABJIAA TOTOBHOCTH Pa3pCIlaThb KOH(l)J'II/IKTBI

IIpoBepsieMble 3JIeMEHTBI COACPKAHUA M0 NMpeaMeTy «(pu3uka» (8 kiacc)

Kon Kon [IpoBepsiemMbIe 371E€MEHTHI COACPKAHUS
pazzien | IEeMEHT
a a
6 |TEIUIOBBIE SABJIEHUA

6.1 |OcCHOBHBIE TOJIOKEHHSI  MOJEKYJIAPHO-KUHETUYECKOW  TEOpUHU
CTpoeHHsl BemiectBa. Macca u  pa3mepbl Mosekyd. OmbITHL,
MOJITBEP K TAIOIITHE OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHN

6.2 |Mogenu TBEpOTO, KUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdHbIie Tena

6.3 |OOBsCHEHHE CBOICTB ra3oB, KUJIKOCTEH M TBEPHABIX TEJI Ha OCHOBE
MIOJIOKEHUU MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU

6.4 |CmaumBaHue M KaNWUISIPHBIC SIBICHUS

6.5 |TemmoBoe pacupeHne u CKaTHE

6.6 |Temneparypa. CBsi3b TemmepaTrypbl CO CKOpPOCTBIO TEIMJIOBOIO
JBUYKCHUS YaCTHII

6.7 |Buyrpennss sHeprus. CrocoObl U3MEHEHUS BHYTPEHHEW SHEPIHH:
TEIUIONEpeaua U COBepIIeHHE PaboThI

6.8 |Buasl Tertonepenayn: TEMIONPOBOAHOCT, KOHBEKITUS, U3TyUCHHE

6.9 |KosnnuecTBo TEmIOTHL. Y aenbHas TEMIOEMKOCTh BEIlIECTBa




6.10

TermmooOMeH © TEIJIOBOE paBHOBECHE. YPAaBHEHHE TEILIOBOTO
OajtaHca

6.11 |[InaBneHue U OTBEpJIEBAHME KPUCTAIMYECKUX BEIIECTB. Y ACNIbHAS
TEIIOTA TJIaBJICHUS

6.12 |IlapooOpa3zoBanue u kouaeHcanus. Mcnapenue. Kunenue. Y aenbHas
TEII0Ta MapooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPhl KUMEHUS OT
aTMOC(EpHOTO JIaBJICHUS

6.13 |BmaxxHOCTH BO3TYXa

6.14 |Dueprus ToruMBa. Y IeTbHAS TEIJIOTA CTOPAHUS

6.15 |Ilpunuunsl pabotbl TeruoBbix aurateneit KIIJ[ TemioBoro
nBurarenis. TeroBble JBUTATEIU U 3alllUTa OKPYKAIOIIEH Cpeabl

6.16 |3akoH coxpaHEHHUS W MPEBPAIICHUS YHEPTHH B TEIUIOBBIX MTPOIIECCax

6.17 |IIpakTuueckue pabOThI:
OnpITl  TIO  OOHAPY)XEHUIO  JACHCTBUS CHJI  MOJIEKYJISIPHOTO
IPUTSKEHUS.
OnbITel 1O BBIPAIMBAHUIO KPUCTAUIOB TMOBAPEHHON COJMU WJIIU
caxapa.
OnbIThI 110 HAOJIOACHUIO TEMJIOBOTO PACHIMPEHUS Ta30B, XKUAKOCTEH
Y TBEPJIbIX TEIL.
Omnpenenenue gaBiaeHUs BO3yXa B Oa/IOHE IINPHULA.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJIICHUS BO3/yXa OT €0
o0beMa M HarpeBaHus WIN OXJIAKICHHUS.
[IpoBepka TruMoOTE3bl JUHEHHON 3aBUCMMOCTH [JIMHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUUECKON TPYyOKEe OT TeMIIepaTyphl.
HaGnronenue m3meHeHus: BHYTPEHHEH SHEPruu Tella B Pe3yJibTare
TerIonepeaayn U paboThl BHEITHUX CHUJL.
WccnenoBanue sBieHUs TEMIOOOMEHA MPU CMEIIUBAHUHU XOJIOAHON
Y TOPSTYEN BOJIBL.
OnpeneneHrve KOJIWMYECTBA TEIIOTHI, MOJYYEHHOIO BOJON TMpHU
TEMJI000MEHE C HArPEThIM METAITMYECKUM ITUITHHIPOM.
Onpenenenue ynenbHOM TEMIOEMKOCTH BellecTBa. MccienoBaHue
Mpoliecca UCTIAPEHUS.
OrnpeneneHrne OTHOCUTEIBLHOM BIIAYKHOCTH BO3AYXa.
Onpenenenue yAenbHON TEMIOTHI MIJIABICHUS JIbAA

6.18 |®duszuyeckue sBIECHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSHKEHUE U
KaNWUISIPHBIE  SIBICHUSI B MPUPOJAE, KPUCTAJIBI B MPHUPOJE,
nznyuyenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI;
o0pa3oBaHUE€ POCHI, TYMaHa, UHES, CHETa

6.19 |TexHuyeckue yCTPONCTBA: KaNWLISAPBI, MPUMEPHl HCIIOIb30BAHUS




KPUCTAJJIOB, JKUJIKOCTHBIM TEPMOMETP, MJAaTYUK TEMIIEPATYpBH,
TEPMOC, CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETPBI, IICUXPOMETD,
napoBas TypOMHa, JBUTATEIb BHYTPEHHETO CTOPaHUs

SJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 |Dnexrpuszauus Tei. [Ba posia aMeKTpUUECKUX 3apsiioB

7.2 |BzaumopeiictBue 3apsikeHHBIX Tenl. 3akoH Kynona (3aBUCHUMOCTD
CUJIbl B3aMMOJEHCTBUSA 3apSKEHHBIX TEJI OT BEJIMYMHBI 3apsiioB U
PACCTOSIHUS MEXY TEJIaMM )

7.3 |Dnekrpuueckoe mojie. HampsykeHHOCTh 3IEKTPUYECKOTO IMOJIs.
[IpyuHUMI Cynepno3uuuy 3JIEKTPUYECKHX MOJIeH (Ha KaueCTBEHHOM
YPOBHE)

7.4 |Hocurenu 37€KTpUYECKHUX 3apSAI0B. DIEMEHTAPHbBIN 3JIEKTPUYECKHMA
3apsan. Ctpoenue aroma. [IpOBOJHUKH U TUAIEKTPUKU

7.5 |3akoH COXpaHEHUs NEKTPUUECKOTO 3apsia

7.6 |DNEeKTpUYECKUH TOK. YCIOBUSA CYLIECTBOBAHMS AIIEKTPUUYECKOTO
TOKa. ICTOUHHKN TOCTOSHHOTO TOKa

7.7 |JleficTBUSL  DJEKTPUUECKOTO  TOKa  (TEIJIOBOE, XHMHUYECKOE,
MAarHuTHOE). DJIEKTPUYECKUNA TOK B KUIKOCTAX U razax

7.8 |Dnextpuueckas nenb. Cuina ToKa. JIEKTPUIECKOE HAMIPSHKCHHE

7.9 | ConpoTuBieHHue MPOBOAHUKA. Y IEIbHOE CONIPOTUBIICHUE BEILIECTBA

7.10 |3akon Oma juist yyacTKa 1enu

7.11 |IlocnengoBaTenbHOE U apalIeIbHOE COSUHEHHUE MPOBOIHUKOB

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

7.13 |DnekTpuuecKue LENU U MOTPEOUTENH AIIEKTPUUECKOW SHEPruu B
obITy. KopoTkoe 3aMmbikaHue

7.14 |IlocTostHHBIE MarHUTHl. B3anMo ielicTBUE TOCTOSTHHBIX MarHUTOB

7.15 |MaruutHoe mnosie. MaruuTHoe mojie 3eMJIM UM €ro 3HaueHue I
KU3HU Ha 3emJie

7.16 |OmeiT Opcrena. MarHuTHoe —MoJie  DJIGKTPUYECKOrO0  TOKA.
[IpumeHeHne HMEeKTPOMArHUTOB B TEXHHUKE

7.17 |JleficTBe = MArHMUTHOTrO TMOJsi HA TMPOBOJHUK C  TOKOM.

DIIEKTPOBUTATENb OCTOSHHOTO TOKA. Hcnoas3oBaHue




ANEKTPOABUTATEIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18 |OnbiTel @apanes. SABaeHue 31eKTPOMArHuTHON MHAYKUMU. [IpaBuio
Jlenna

7.19 |Dnexrporeneparop. CnocoObl MOJYYEHUS JIECKTPUUECKON DHEPTHUH.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTUU

7.20 |IIpaxkTrueckue pabOTHI:

OneITel 10 HAOMIOACHUIO 3JEKTPU3aUMKA TEJl HHIYKUHEW WU INpu
CONPUKOCHOBEHHH.

UccnenoBanne OEUCTBUS DJIEKTPUYECKOTO MOJIA HA MPOBOJHUKHU U
TUBJIEKTPUKHU.

COopka u mpoBepka pabOThl SJIEKTPUUYECKON IIEMU MOCTOSHHOTO
TOKA.

W3mepeHne u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryaupoBaHue HAMPSKEHUS.

HccnegoBanne 3aBUCUMOCTH CHJIBI TOKA, MIIYILIETO Yepe3 Pe3UCTop,
OT CONIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OneITel,  JEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUUYECKOTO
CONPOTHUBJIEHUSI IPOBOJHUKA OT €ro JUIMHBI, TUIOMIAJH MONIEPEYHOTO
CEYECHMS U MaTepraa.

[IpoBepka npaBuiia CIOKEHUS HAIPSHKEHUH MPU MOCIeA0BaTEIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia Ui CUJIbI TOKA IPH MAapaUIEIbHOM COEIMHEHUN

PE3UCTOPOB.
Omnpenenenue pabOTHI AJIEKTPUUECKOTO TOKa, WAYIIETO dYepe3
pe3ucTop.
OmnpeneneHre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACISIEMOW Ha
pesucTope.

Hccnenoanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO Y€pe3 JIAMIIOUKY,
OT HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ nHarpeBarens.

HccnenoBanne  MarHMTHOTO  B3aUMOJCHCTBHUS ~ MOCTOSIHHBIX
MarHuTOB.

N3ydyeHne MarHUTHOTO TOJS TOCTOSIHHBIX MAarHUTOB MpPH HX
00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne NOEUCTBUA DJIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
CTpETIKY.

OnbITEI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTb CHJIbI B3aWMOJICHCTBUS
KaTyIIKu ¢ TOKOM W MarHuTa OT CWJIbl TOKa W HAMpaBJICHUS TOKa B
KaTyIIKE.

N3ydenue neiicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.
KoncTtpyupoBanue u uzyueHue paboThl AJIEKTPOABUTATEIS.
Nsmepenue KIIJI asekTpoaBUrareibHOM yCTaHOBKH.

OMNBITHI 110 WCCIIEAOBAHUIO SBJICHUS JIEKTPOMArHUTHOW WHIYKIIUH:




HCCIICAOBAHUC W3MEHECHUH 3HA4YCHHUA u HaIrpaBJICHUA
HWHAYKIIHOHHOI'O TOKAa

7.21 duznyeckue SBICHUSI B mpuponac: IJJICKTPUYCCKUC ABJICHUA B

atMocepe, ANEKTPUUYECTBO KUBBIX OPTraHM3MOB, MarHUTHOE TOJIE
3emiu, Apeid MNOJIOCOB, POJIb MArHUTHOTO MOJS AJI KU3HU Ha
3emiie, OJIIPHOE CUSTHUE

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

peocTaT, CUETYUK DJIEKTPUUECKON SHEPIUH, DJIEKTPOOCBETUTEIbHBIC
npuOopHI, HarpeBaTelIbHbIE  AJIEKTPOIPUOOPHI (mpumepsr),
AIIEKTPUYECKUE IpEeIOXPaHUTENH, AJIEKTPOMAarHur,
AJIEKTPOJIBUraTENb MOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA

IIpoBepsieMble TPeOOBAHUSA K Pe3yIbTATAM OCBOEHHMSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpamMMbl 0 nmpeaMety «usuka» (9 Kiacc)

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
IpOBEPSIEM o0pazoBaTeIbLHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
oro
pe3ynbTaTa

1.1 WCMOJIb30BaTh U3YYEHHBIC OHSITHS

1.2 paznyaTh SABJICHUS MO OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE

1.3 pacro3HaBaTh TPOSBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUNA B
OKpY’KarolIeM MHPE, B TOM 4uclie (Pu3nuecKkue sBJICHUSI B MPUPOAE, HPU
9TOM TMEPEeBOAUTh MPAKTUYECKYIO0 3a7ady B Y4e€OHYIO, BBIACHSTH
CYIIIECTBEHHbBIEC CBOMCTBA (IPU3HAKH) (PU3UYECKUX SBICHUN

1.4 ONMKCHIBATh M3YUYCHHBIC CBOMCTBA TeNl U (DU3UYECKUE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BEIWYUHBI, TPU OMNHCAHWU TMPABUIBHO TPAKTOBATH
(bU3MYECKU CMBICT MCIOJB3YEeMbIX BEJIMYMH, 0003HAYEHUS U €IMHUIIBI
(bU3MYECKUX BEJIMYMUH, HAXOJUTh (POPMYJIbI, CBS3BIBAIOIIME JAaHHYIO
GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUHH

1.5 XapaKTEepU30BaTh CBOMCTBAa TeJ, (PU3MYECKHE SIBICHUS W MPOLECCHI,
UCIIOJNB3YSd H3YYEHHBIE 3aKOHbI, MpPU OSTOM JaBaThb CIIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA U 3alUCHIBATH €T0 MATEMATHUYECKOE BHIPAKCHHE

1.6 OOBSCHATHh (DU3MYECKHE TPOILIECCHl M CBOWCTBA TEJ, B TOM YHCIIC U B

KOHTEKCTE CUTyalluid MPAaKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBIABIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3M, CTPOUTh OOBsicHEeHWe wu3 2 - 3




JOTHYECKHUX MIaroB ¢ noMoumbro 2-3 HN3Y4YCHHBIX CBOMCTBA (I)I/I3I/I‘ICCKI/IX
HBJ’ICHI’Iﬁ, (I)PI?)PI‘I@CKI/IX 3aKOHAa WJIK 3aKOHOMECPHOCTH

1.7

pemaTrh pacyeTHble 3aJadd (Omuparonyecss Ha cucremy u3z 2 - 3
ypaBHEHHUI ), UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3a/lauyd 3aIlHChIBaTh KpPaTKOE
YCIIOBHUE, BBISIBIISITH HEOCTAIOIINE UM U30BITOUHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE JJI PEIICHUS, IPOBOAUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHsS] (U3UUYECKOM
BEJIMYUHBI

1.8

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPU TMOMOIIH
(GU3UYECKUX METOJIOB, WCIOJIB3YysI OMHMCAHWE WCCIIECIOBAHUS, BBIICIATH
pOBEpSIEMOE TMPEANOJIOKEHUE, OICHUBATh MPaBUIBLHOCTh MOPSIKA
MPOBEJCHUSI UCCIICIOBAHMS, JIeJlaThb  BBIBOJIBI, HMHTEPIPETHUPOBATH
pe3yJbTaThl HAOJIOICHUI U OTIBITOB

1.9

MPOBOJUTH ONBITHI 10 HAOMIOACHWIO (DU3WYECKUX SBICHUA WA
(bU3MYEeCKUX CBOMCTB TeEJI: CaMOCTOSITEIbBHO COOUpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUSA, OMUCHLIBATH XOJ ONBITA U €0
pe3ynbTaThl, HOPMYIUPOBATH BHIBOIBI

1.10

IPOBOAUTH MPU HEOOXOAUMOCTH CEPHUIO MPSMBIX U3MEPEHUMN, ONpeaesis
CpellHEe 3HAaY€HUE U3MepsAeMOM BeIMUYMHBI ((POKYCHOE paccTosHue
coOuparoiel JIMH3bI), OOOCHOBBIBATH BHIOOP cCrHoOcO0a U3MEPEHUS
(M3MEpUTENIHHOTO MPUOOPA)

1.11

MPOBOJIUTh HUCCJICIOBAHUE 3aBUCUMOCTEH (PU3UYECKUX BEIMYHH C
WCMOJIb30BAaHUEM MPSIMBIX HM3MEPEHHI: IUJIAHUPOBATh HCCIEAOBAaHHUE,
CaMOCTOATENILHO COOMpaTh yCTAaHOBKY, (DUKCHUPOBATH PE3yJIbTAThHI
MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BHUAC TaONHI] U
rpauKoB, AeNaTh BEIBOABI 110 PE3yIbTaTaM HCCIICI0BaHUs

1.12

MIPOBOJAUTH KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIWYWH: TUIAHUPOBATH
U3MEPEHUs, COOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJHSTH
W3MEpPEHMS, CIeAys MPEIIOKEHHOW WHCTPYKIUM, BBIYUCIIATH 3HAYEHUE
BEJIMUYMHBl M AHAJIM3UPOBATh TOJIyYEHHBIE pE3yJbTaTbl C YYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIN

1.13

coON0aTh NpaBWIa TEXHUKM  0O€30MacHOCTH MpU  pabore ¢
71a00paTOPHBIM 000PYA0OBAHUEM

1.14

paznuyaTh OCHOBHBIC TMPU3HAKK W3YYEHHBIX (PU3UYECKUX MOJICIICH:
MaTepuajibHas TOYKa, a0COJIOTHO TBEPJIO€ TENO, TOUCUHBIH HCTOYHUK
CBETa, JIy4Y, TOHKas JIMH3a, IUIAHETapHAas MOJEIb aTOMa, HYKJIOHHAs
MO/IEJIb ATOMHOTIO Sipa

1.15

XapaKTEepPU30BaTh TMPHUHIUIIBI  JACHCTBUS U3YyYEHHBIX TNPUOOPOB W




TEXHUYECKUX YCTPONCTB C OMOPOI Ha MX ONMHMCAHUS, UCTIONB3Ys 3HAHUS O
CBOMCTBaX (U3NYECKUX SBICHUH M HEOOXOAUMbIe (PHU3UUECKHE
3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIEC PUCYHKU MU3yUYEHHBIX TEXHUYECKHX
YCTPOHCTB, U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOIECCOB
OpU PEIICHUH Y4eOHO-TIPAKTHYECKUX 3a]ad, ONTHUYECKUE CXEeMbl IJis
NOCTPOEHUS N300pAKEHU B INTIOCKOM 3€pKajie U COOMpPAIOLIEH JIMH3E

1.17

NPUBOJUTH  TPUMEPHl  (HaXOOUTh HWHPOPMAIMIO O  TpUMeEpax)
MPAKTUYECKOTO MCIOJIB30BaHUS (PU3NYECKUX 3HAHWWA B TOBCEIHECBHOU
JKU3HU I oOecrieueHusi 0€30MacHOCTH MpH 0OpallleHUuu ¢ mpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHUS 370POBbS M COOJIOICHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaloIel cpesie

1.18

OCYULIECTBJISATh MOMCK HMHPOpMaUUUd (PU3NYECKOTO COAEPKAaHUS B CETU
HuTepHeT, caMocTosATeIbHO (GOPMYIHPYS MOMCKOBBIN 3alpoC, HAXOIUTh
NyTH ONPEIEICHUS JOCTOBEPHOCTH MOIYyYEeHHOU MH(OpPMAIIMU Ha OCHOBE
MMEIOIITUXCSl 3HAHUMN U JOTIOJIHUTEJIbHBIX UCTOYHUKOB

1.19

UCITIOJIb30BaTh MPU BBITIOJHEHUN YUEOHBIX 3aJJaHUi HAYyYHO-TIOMYJISIPHYIO
auTepatypy (U3UMYECKOTO COJEpKaHWs, CIPABOYHBIE MaTepHUabl,
pecypcsl cetu HTEepHET; BIaaeTh NPUEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

co3/7[aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
MHpOpMAIIMK U3 HECKOJIbKUX HCTOYHMKOB (DU3UUECKOTO COJIepKaHuUs,
yOJIUYHO NPEACTABIATh pe3yJbTaThl MIPOEKTHOM W
MCCIIE0BATENbCKON JEATEIPHOCTH, IIPU 3TOM TPAMOTHO HCIIOJIb30BaTh
W3YYCHHBIM TOHATUWHBINA amnmapaT H3yd4aemMoro pasjaena (U3UKA U
COMPOBOXK/JIaTh BBICTYIUICHUE MPE3EHTAIMEN C Yy4eTOM OCOOCHHOCTEH
ayAUTOPUU CBEPCTHUKOB

1.21

IPU BBITIOJIHEHUH Y4YE€OHBIX TPOEKTOB W HCCIEIOBAaHUN (PU3UUECKHUX
MPOLIECCOB paclpeAesiiarh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
ITIOCTABJICHHBIMM 33Jla4aMU, CJIICAUTH 3a BBIIIOJHEHUEM IIJIaHA IEMCTBUM U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHHWBAaTh COOCTBEHHBINM BKJIAJ B
JESATENBHOCTD IPYIIBI, BBICTPAUBATh KOMMYHUKAaTHBHOE
B3aMMOJICUCTBHE, MMPOSIBIISSE TOTOBHOCTH Pa3peiaTh KOH(PIUKTHI

IIpoBepsieMblie 3JjieMeHTBI coaepkaHus (9 Kiace) mo npeamery «Pu3nKa»

Kon Konx [IpoBepsieMble 3JIEMEHTBI COAEPKAHUS
pazjzena | 3JIEMEHT
a
8 MEXAHUYECKUE SABJIEHUA




8.1

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cucrema oTcuera

8.2 |OTHOCHUTENBbHOCTh MEXAHUYECKOTO JIBHIKEHUSI

8.3 |PaBHOMepHOE NMPSMOJMHENHOE JBUKEHUE

8.4 |HepaBHomepHOoe  mpsiMoiimHeWHOe  ABWkeHHe. CpenHsss
MT'HOBEHHAsi CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBUXKEHUU

8.5 | Yckopenue. PaBHOyCKOpEeHHOE MPSIMOIMHEITHOE TBUKEHUE

8.6 |CBoOonnoe nmagenue. OneiThl ['anunes

8.7 |PaBHOMepHOE [BWXXEHHME 0O OKpyxHocThu. Ilepwoxg u wacrora
oOpareHus. Jluneiinas u yrioBas CKOPOCTH.
LleHTpocTpeMUTETHLHOE YCKOPEHUE

8.8 |Ilepssiii 3akoH HetoTOHA

8.9 |Bropoii 3akon HproToHa

8.10 |Tperwuii 3axkoH HproTona

8.11 |[IpuHUMI CYNEPIO3UIINH CHUIT

8.12 |Cwuna ynpyroctu. 3akoH ['yka

8.13 |Cuna TpeHus: Cwia TPEHUS CKOJIBKEHHUS, CHJIa TPEHUs IOKOS,
JIpYTUe BUIBI TPECHUS

8.14 |Cuna TSKECTM W 3aKOH BCEMHPHOIO TSITOTEHUS. Y CKOpPEHHE
CBOOO/THOTO TMaJIEHUS

8.15 |/IBwxkenune rmaHer Bokpyr Connna. IlepBas kocmudeckas
cKkopocThk. HeBecomocTh M meperpy3ku

8.16 |PaBHOBecue maTepualibHON TOUKH. AOCOITIOTHO TBEPJIOE TEIIO

8.17 |PaBHOBecue TBEpAOro Tejla C 3aKPEIUICHHOW OChIO BpaIlllCHHUS.
MowmenT cuibl. LeHTp TskecTn

8.18 |Ummnynwc Tena. U3menenue ummnynbca. UMIynbC CHITbI

8.19 |3akoH coxpaHEHUs UMITYJIbCa

8.20 |PeakTuBHOE IBHMKEHUE

8.21 |MexaHnuueckas paboTa U MOIIIHOCTh

8.22 |Pabota cun TspKeCTH, ypyrocTH, TpeHus. CBs3b DHEPTUU U pabOThI

8.23 |IloTeHumanbHasi SHEPrusi Teja, IMOJHATOrO HAJ IMOBEPXHOCTHIO




3emutn

8.24

[ToTeHmanbHas 3HEPrUst CKATOU MPY>KUHbI

8.25

Kunernueckas OHCPIHUA. TeopeMa 0 KHHETUYECKOU OHCPIUHU

8.26

3aKOH COXpaHEHUs] MEXaHUYECKOW SHEPTHH

8.27

[IpakTrueckue pabOTHI:

OmnpeneneHue cpeiHEed CKOPOCTH CKOJBXEHMs Opycka WM
JIBMKEHUS IApUKa 10 HAKJIOHHOM MIIOCKOCTH.

OmnpeneneHre yCKOpEHUsl Tena NMPU PaBHOYCKOPEHHOM JIBUYKEHUU
10 HAKJIOHHOM TUIOCKOCTH.

WccnegoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU

IIPY PaBHOYCKOPEHHOM JIBH’KEHHH 0€3 HayalbHOU CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PAaBHOYCKOPEHHOM JABIXKEHUHU 0€3
HaYaJIbHOM CKOPOCTH IMYTH OTHOCATCS KaK psiJl HEUETHBIX YUCEI, TO
COOTBETCTBYIOIINE IPOMEKYTKHA BPEMEHH OJAMHAKOBBI.
HccnenoBanne 3aBHCUMOCTH CHIJIBI TPEHHSI CKOJBKEHHUS OT CHIIBI
HOPMAJIHLHOTO JaBJICHUS.

Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKCHUS.

Omnpenenenue KeCTKOCTU IPYKUHBI.

Omnpenenenre paboOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBUKEHHUU
TEJa MO0 TOPU30HTAIBHON OBEPXHOCTH.

Omnpenenenre pabOTHl CUIIBI YNPYrOCTH NpPU MOABEME TIpy3a C
MCIIOJIb30BaHUEM HEMOBUKHOIO U TOJBUKHOIO OJIOKOB

8.28

dusnyecKre ABJICHUS B IPUPOAE: NPUIIMBBI U OTJIMBBI, JBUKCHUE
mwiaHeT COJHEYHOW CHCTEMBI, PEAKTUBHOE JIBUKEHHUE >KUBBIX
OpTaHU3MOB

8.29

TeXHUYEeCKHEe YCTPOMCTBA: CIHUAOMETDP, AATUYUKHA ITOJIOKECHUS,
PACCTOSIHUS M YCKOPEHMUS, PAKETHI

MEXAHNYECKHUE KOJIEGAHUA U BOJIHBI

9.1 |KonebarenbHoe JBH)KCHUE. OcHoBHbIE XapaKTepUCTUKHU
KOJIeOaHMil: IepUo/], 4aCTOTa, aMILTUTY1a

9.2 |Marematnueckuii W NOpPYXUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPU KOJIeOATETHHOM JIBIKCHHUH

9.3 |3aryxaromue konebanus. BeinyxaeHnbie konebanus. Pezonanc

9.4 |Mexannueckue  BoyHbL.  CBOMCTBA  MEXaHUYECKUX  BOJIH.

[IponosibHBIE W TIONEpPEYHbIC BOIHBI. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHM4YeCcKue BOJHBI B TBEPJAOM TelIE,
CEVCMUYECKHE BOJTHEI




9.5

3ByK. ['poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa

9.6 |HHudpa3ByK U yIbTpa3ByK

9.7 |IlpakTudeckue pabOTHI:
Omnpenenenre 9acTOTHl M TIepUOa KOJIEOAHWH MaTeMaTHYECKOTO
MasiTHUKA.
OmnpeneneHre YacTOThl W MEpUOJa KOJEOAHWN MPYKUHHOTO
MasiTHUKA
HccnenoBanue 3aBUCUMOCTH TIepHoAa KoJie0aHUi TTOIBEIIEHHOTO K
HUTH IPpy3a OT JITMHBI HUTH.
HccnenmoBanne 3aBUCMMOCTH TepHoOJa KOJIeOaHWH TMPYKUHHOTO
MasiTHUKa OT Macchl Tpy3a.
[IpoBepka  HE3aBUCUMOCTHM  TMepuoja  KojebaHui  rpysa,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTU MPYKHUHBI.
N3mepenne ycKopeHusi CBOOOIHOTO MaJCHUS

9.8 |®usnyeckue SBICHUS B MPUPOJEC: BOCTIPUSITHE 3BYKOB KUBOTHBIMH,
3eMJIETPSCEHNE, CECMUYECKUE BOJHBI, I[yHAMH, X0

9.9 |TexHuyeckue ycTpoicTBa: 3XOJIOT, UCIOJIb30BAaHUE YIIbTPa3ByKa B

OBITY M TEXHUKE

10 |DJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI
10.1 |DnexkTpoMarHUTHOE IMoJe. DJIEKTPOMAarHUTHBIE BOJIHBI. (CBOWCTBa
ANIEKTPOMATHUTHBIX BOJIH
10.2 |IlIxana 37€KTPOMArHUTHBIX BOJIH
10.3 |DnexrpomarauTHas npupoaa cBera. CKopocTh cBeTa. BoyiHOBbIE
CBOICTBA CBETA
10.4 |IIpakTtuyeckue pabOTHI:
N3yyeHne CBOWMCTB AJIEKTPOMATHUTHBIX BOJH C IOMOILBIO
MOOUJIBLHOTO TenedoHa
10.5 |®wusnueckue SBIECHUS B TMPUPOAE: OHOJOTHMYECKOE JIECTBHE
BUJIUMOTO, YJIbTPa(UOIETOBOIO U PEHTT€HOBCKOT0 U3TyYEHUN
10.6 |TexHuueckue yCTpPOMCTBa: MCIONb30BAHUE 3JIEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOM CBSI3H
11 |CBETOBBIE SABJIEHUA
11.1 |JIyueBas monens cBeTa. ICTOUHMKH CBETa
11.2 |IIpsmoiuHEHHOE PacCIPOCTPAHCHHUE CBETA
11.3 |Otpaxxenue cBeta. [nockoe 3epkasio. 3aKOH OTPAKEHUS CBETA




11.4 |IlpenomisieHue cBeTa. 3akOoH nmpesnomiieHus cBera. [losHOE
BHYTPEHHEE OTPaKEHHE CBETa

11.5 |Jlunza. Xop ty4yei B TUH3E

11.6 |OnTtuueckas cuctema poroamnmapara, MUKPOCKOIIA U TEIECKOTa

11.7 |I'ma3 xak onTu4eckas cucreMa. bim3opykocTs U 1adbHO30PKOCTh

11.8 |Pa3noxenue Oenoro ceera B cnekTp. OnbiTel HetoToHA. CrioskeHue
CHEKTpaJbHBIX IBETOB. Jlucniepcus cBeTa

11.9 |IIpaktrueckue pabOTHI:
WccnegoBanue 3aBUCUMOCTU yTJla OTPAaXKEHHUS CBETOBOIO Jiyya OT
yria najcHusl.
N3yueHne XapakTEpUCTHK H300paXeHHs NpeIMeTa B IJIOCKOM
3epKaie.
HccnenoBanue 3aBUCUMOCTH yTIJIa MPEJIOMIIEHUS CBETOBOIO JIyda OT
yIJia naJicHusl Ha TpaHule 'BO3AYyX - CTEKIIO".
[Tonyuenue n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
OnpeneneHne (QOKYCHOIO pacCTOSSHUS M ONTUYECKOW  CHJIBI
coOuparoniei JTMH3HI.
OnbITHI 110 Pa3yIoKEHUIO OEJI0r0o CBETa B CIEKTP.
OnbITEl MO BOCHPUATHIO I[BETa MPEIMETOB MPU UX HAOIIOJECHUU
Yyepe3 [IBETOBBIE (PHIIBTPHI

11.10 |®wusuueckue sBiaeHUS B ipupoje: 3arMenus Connia u JIyHbl, iBeTa
TeJ, ONTUYECKUE sIBIEHUS B atMocdepe (uBer Heba, pedpaxuus,
paayra, MUPax)

11.11 |TexHuueckue yCTpPOWCTBA: OYKH, IMEPUCKOI, (QoToamnmnapar,
ONTHYECKUE CBETOBOJIbI

12 |KBAHTOBBIE ABJIEHU A

12.1 |Onswitel Pe3epdopna u manetapHas Mojelib aroMa. Mojenb atoma
bopa

12.2 |Hcmyckanue u moriyonieHne cBera atroMoMm. KBautel. JIuHeituatbie
CHEKTPBI

12.3 |PammoakTuBHOCTH. Anb(a-, OeTa- U raMMa-u3TydeHUs

12.4 |Ctpoenue atomHOro siapa. HykioHHas MoOJenb aTOMHOIO sipa.
N3oTombl

12.5 |PagmoaktuBHble mnpeBpanieHus. Ilepuon mnosypacnaga aTOMHBIX
anep




12.6 |SnepHbie peakiuu. 3aKOHbI COXPAHEHHUs 3apsOBOTO U MacCOBOTO
qucen

12.7 |DnHeprus cBsi3u aTOMHBIX sifiep. CBsI3b Macchl U SHEPTUU

12.8 |Peakmuu cunrte3a u aeneHus sjep. Mcrounuku sHeprun CosHia u
3BE31

12.9 |Snepnas sHepretuka. JleficTBUE paguOaKTUBHBIX M3ITYyYECHUN Ha
KUBBIE OPTAHU3MBI

12.10 |TIpakTrueckue pabOTHI:

HaGiroieHne CrTOmHbIX U JIMHEHYAThIX CIIEKTPOB M3JTYYICHUS.
HccnemoBanne TpPEKOB: H3MEPEHHUE JHEPIHUM  YaCTHUIBI 10
TOpMO3HOMY TTyTH (110 poTorpadusm).

W3mepenue paanoakTuBHOTO (hoHA

12.11 |®wusuueckue SBICHUS B MPUPOJE: €CTECTBEHHBIM PaJMOAKTHBHBIN

(OH, KOCMUYECKHUE JIy4d, PaJMOaKTUBHOE H3Iy4YEHHUE MPHUPOJHBIX
MHHEDPAJIOB, JCHUCTBHE PAAUOAKTUBHBIX W3JIYYEHUUM HaA OPraHU3M
4eJI0BEKa

12.12 |TexHuueckue yCTpPOWCTBA:  CIEKTPOCKOI,  HWHAMBUAYaJIbHBIN

NO3UMETp, Kamepa Buibcona

IIposepsiembie Ha OI'D no ¢usuke TpedGOBaHUA

K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM NPOIrPaMMbl

OCHOBHOI'0 00111er0 00pa30BaHMs

Kon
poBEpsIEM
oro

TpeboBaHUs

[TpoBepsiembie TpeOOBAHUS K PESIMETHBIM pe3y/IbTaTaM 0a30BOT0
YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOT'O
obmero odpazoanus Ha ocHoBe PI'OC

1

[Tonnmanue ponu GU3NKU B HAYYHON KapTUHE MUPA;

c(OpPMUPOBAHHOCTh 0A30BBIX MPEJCTABICHUN O 3aKOHOMEPHOM CBSI3U U
MO3HABAEMOCTHU SIBJICHUN TPHUPOABI, O POJU IKCIEPUMEHTA B (PU3HKE, O
cucremMooOpa3zyromed ponu (UMUK B Pa3BUTHH ECTECTBEHHBIX HayK,
TEXHUKUA U TEXHOJIOTUH, 00 3BOJIIOLMHN (PU3NYECKUX 3HAHUM U UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTUHE MHUPA, O BKJIAJAE POCCUNCKUX U
3apyO€XHbIX Y4YEHBIX-(QU3UKOB B pPa3BUTHE HayKd, OOBICHEHHE
IIPOLIECCOB OKPY>KAIOILIETO MUPA, PA3BUTHE TEXHUKUA U TEXHOJIOTUI

3HaHUs O BUJIaX MaTepuu (BEIIECTBO M TMOJIE), O JBMXKEHUU KaK CIocoOe
CYLIECTBOBAHMS MaTepuu, 00 aTOMHO-MOJEKYJISPHOW TEOPUU CTPOCHUS
BEILECTBA, 0 (PM3UYECKOW CYIIHOCTH SIBICHHUN MPUPOAbI (MEXAHHUECKUX,
TEIJIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX );




YMEHUE pa3anuyarh SBJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SABJICHHUE;
YMEHHE PaclO3HaBaTh MPOSBICHUE M3YUEHHBIX (DU3UYECKUX SBICHUN B
OKpPYXAaIOILLEM MUPE, BBIIEISAA X CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH )

Biagenue ocHOBaMM INMOHSATUHHOTO anmnapara U CUMBOJIMYECKOTO S3bIKA
(M3KMKH U UCHIOJIb30BAHUE UX JUI PEIICHUs yUYEOHBbIX 3a/1a4;

YMEHHE XapakTepu30BaTh CBOMCTBA Tel, (U3MUECKHE SIBICHUA U
MPOLECCHI, UCTIOB3YS (PYyHIAMEHTAIBHBIE U IMIUPUICCKUE 3aKOHBI

YMeHHe OnucChIBaTh HN3YUYCHHBIC CBOMCTBA TE€I U (1)H3PI“ICCKI/I6 SIBJICHHA,
HCIIOJIB3YA (1)PI3H‘I€CKI/I€ BCIINYMHBI

Bnagenne ocHOBaMM METOJOB HAyyHOTO IIO3HAHMS C  YYETOM
COOJIIO/IEHU ITPaBUJI OE30MACHOTO TPy Ia:

HaOJ0IeHNEe (PU3NYECKUX SBJICHUI: YMEHHUE CaMOCTOSITENIbHO COOMpaTh
AKCTIEPUMEHTAJIbHYIO YCTAHOBKY M3 JAaHHOTO Habopa o0OpYJ0BaHUS IO
WHCTPYKIMH, OIIMCHIBATh XOJ OIbITa M 3alMCBIBaTh €r0 PpEe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOBI;

IPOBEJCHUE MPSMBIX M KOCBEHHBIX H3MEPEHUM (PU3NUECKHX BEIMYUH:
YyMEHUE  IUJIAHUPOBATh  M3MEPEHHUsA,  CaMOCTOSITENBHO  COOMpATh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY IO MHCTPYKLHH, BBIYUCIISTH 3HAYCHUE
BEJIMYMHBl M AHAJIM3UPOBATh IMOJYYEHHBIE pE3YyJbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTU PE3YJIbTATOB U3MEPEHHIA;

IPOBEICHUE  HECIIOKHBIX  JKCIEPUMEHTAIBHBIX  MCCIIEJOBAaHUM;
CaMOCTOATENBHO COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY M TPOBOJIUTH
UCCJIEI0BAHNUE 11O UHCTPYKIUH, IIPEACTABIIATH NOJIYYEHHBIE 3aBUCUMOCTH
(U3MYECKUX BEJIMYMH B BUAE TAaOIUI] W TpapUKOB, YUYHUTHIBATH
IOTPEUIHOCTH, AEJIaTh BBIBOJBI I10 PE3YyJIbTaTaM UCCIEAOBaHUS

[Tonnmanue xapakTEepHBIX CBOMCTB (PU3NUYECKUX MOJIENEH (MaTepuaibHas
TOYKa, a0COIIOTHO TBEPAOE TEJI0, MOJIENU CTPOEHUS T'a30B, KUIKOCTEN U
TBEPJBIX TEJl, IMJIAHETapHAs MOJIEJIb aTOMa, HyKJIOHHAsI MOJEJIb aTOMHOTO
A7Ipa) U YMEHUE IPUMEHSTh UX JIJIs1 O0BICHEHUS (PU3NYECKUX TIPOLIECCOB

YMeHue o0bACHATH (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
M B KOHTEKCTE CHUTyallUil NPAaKTUKO-OPUEHTHPOBAHHOI'O XapaKTEpa, B
YaCTHOCTH, BBISBIISITh TMPUYUHHO-CIICICTBEHHBIE CBSI3U W CTPOUTH
OOBSICHEHHE C OTMOpPOM Ha M3y4YEHHBIE CBOWMCTBA (DM3MUECKUX SIBIICHUH,
bu3nUecKue 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETTH

YMeHue pemath pacueTHble 3amaud (Ha 0Oaze 2 - 3 ypaBHEHHUN),
UCIIOJIB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOININE (DU3UUECKUE BEIMUYUHBI, B
YAaCTHOCTH, 3alKChIBaTh  KPAaTKOE  YyCIOBHE  3aJayd, BbIABIATH
HEJIOCTAIOIINE JIaHHbIC, BHIOUPATh 3aKOHBI M (OPMYJIbI, HEOOXOAUMBIE
JJIE €€ PEIIeHUs, MCIOJIb30BaTh CIPABOYHBIE JdaHHbBIC, ITPOBOIUTH
pacueTbl M OIIEHHWBaTh PEAJUCTUYHOCTH TOJYYEHHOrO0 3HA4YCHUs




(bu3MYEeCcKO BEIWYUHBI, YMEHHUE ONpPENEsaTh Pa3MEepHOCTh (U3HUECKOU
BEJIMYMHBI, TOJIYYEHHOU NP PEIICHUH 3a/1a41

9 YMeHue XxapakTepu30BaTh MPUHIIMIIBI JEHCTBUSI TEXHUUECKUX YCTPOUCTB,
B TOM YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX TEXHOJIOTHYECKHUX
MpOILIECCOB 1O UX ONHCAHWIO, UCIOJIb3ysl 3HAaHMUS O CBOWMCTBax
bu3nYecKuX SBICHUN U HEOOXOUMbIE PU3NYECKUE 3aKOHOMEPHOCTHU

10 YMeHre UCTIoNb30BaTh 3HAHUS O (PH3NYECKUX SBJICHHUSX B MIOBCETHEBHOU
KU3HU JJI1 obecriedeHuss 0€30MacHOCTU MPH OOpalieHuHd C OBITOBBIMHU
npubopaMu U TEXHHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3I0POBBS U
COOJIIOJICHUST HOPM DKOJIOTHYECKOTO TOBEACHHS B OKPYIKAIOIICH Cpee;
MOHMMAaHUE HEOOXOAMMOCTH TIPUMEHEHHS JOCTIWKEHUUA (QU3UKK U
TEXHOJIOTHH VISl pallOHATIBFHOTO MPUPOIOTIOTE30BaAHUS

11 OneiT moucka, mnpeoOpa3oBaHMsl M MPEACTaBICHUS HWH(MOpPMALUU
(GuU3NYECKOTO  COJEp)KaHUs C  HCHOJB30BaHUWEM HH(OPMalMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH;

YMEHHE OLIEHUBAThH IOCTOBEPHOCTH MOIYYEHHON MH(OpPMALMU HAa OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

YMEHHME HCIIONb30BaTh IMPU BBHINOJHEHUHM YYEOHBIX 3aJaHuil Hay4yHO-
MOMYJISIPHYIO  JIATEpaTypy (U3HUECKOTO COJEp)KaHus, CIpPaBOYHBIC
MaTepuasl, pecypchl cetu HTepHeT;

BJa/ieHne 0a30BbIMHM HaBbIKaMu MpeoOpa3oBaHus HH(GOPMALUU U3 OJHON
3HaKOBOM CHCTEMBl B JIpyr'yl0; YMEHHE CO3[aBaTh COOCTBCHHBIC
NUCHbMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE UHGpOpMaluu U3
HECKOJIbKMX UCTOYHUKOB

IlepedeHb 371eMEHTOB coep:KaHusA, npoBepseMbix HA OI'D o pusuke

Kon [IpoBepsieMblii IEMEHT COJIEPHKAHUS

1 MEXAHNYECKUE ABJIEHW A

1.1 |Mexanuyeckoe JBWXKeHUE. MarepuanbHas Touka. Cucrema oOTcCYeTa.
OTHOCHUTENBHOCTD JBUKEHUS

1.2 |PaBHOMepHOe M HepaBHOMepHOe aABMkeHHE. CpenHsas cKopocTb. Dopmyia
JUTS1 BBIYUCIIEHUSI CPEHEN CKOPOCTH:

S
v=—
t

1.3 |PaBHOMepHOE TPSMOJUHEHHOE IBM)KEHHUE. 3aBUCHMOCTh KOOPAMHATHI Tejia
OT BPEMEHU B ClIy4ae paBHOMEPHOTO MPSMOJIUHEUHOTO ABUKEHUS:

X(t) = Xg + Wyt.




I'paduxu 3aBUCUMOCTH OT BpPEMEHHU JiIi NPOEKIMH CKOPOCTH, MPOEKIUU
MEepEMENICHHS], IMMYTH, KOOPAWHATHI P PABHOMEPHOM MPSIMOJUHEHHOM
JBU>KCHUU

1.4

3aBUCUMOCTh KOOPJMHATHI TeJla OT BPEMEHU B CIy4ae PaBHOYCKOPEHHOIO
MPSAMOJIMHEMHOTO IBUYKEHHUS :

2

t
X(t) =%, +v,,t+a, o

@opMyIbl IS TPOEKIUU TMEePEMENICHUs, TPOCKIIMU CKOPOCTH M MPOEKIUU
YCKOPEHHUSI PU PABHOYCKOPEHHOM IPSIMOJIMHEUHOM JIBUKCHUU:

t2
s, (t)=v,, -t+a, Y
v, (t)=v,, +a,-t,
ax(t) = const,

Vox’ = Vi’ = 28,5y

I'padukn 3aBUCUMOCTH OT BPEMEHHU JUIsl MPOEKIHH YCKOPEHUSs, MPOEKIUU
CKOPOCTH, TPOEKIMH MNEPEMEIIECHUs, KOOPJIMWHATHI MPU PaBHOYCKOPEHHOM
MPSAMOJIMHEMHOM JBUKEHUU

1.5

CBobOogHoe nageHue. @opMyiibl, ONMUCHIBAIOIINE CBOOOJHOE MAJCHUE TeNa M0
BEPTUKAIN (ABM)KEHHE Tejla BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTHU
3emnu). ['paduxu 3aBUCMMOCTH OT BPEMEHHU Ul TMPOEKIUH YCKOPEHHS,
MPOEKIUU CKOPOCTH W KOOPAMHATHI MPHU CBOOOJHOM TMAJE€HUU Tela IO
BEpPTUKAIIN

1.6

CKOpOCTh PaBHOMEPHOTO IBIDKEHHUS Tela 10 OKPYXKHOCTH. HampaBieHue
CKOPOCTH.

dopMyna TSl BEIYUCICHHUS] CKOPOCTH Yepe3 paguyc OKPYKHOCTH U TIEPHO]T
oOpallieHus:

27R
V="r,
T

LlenTpocTpemMuTenbHOE ycKOpeHue. HampaBieHne NIEHTPOCTPEMHUTEIHLHOTO
yckopenus. @opmyria Jy1sl BBIYUCIEHUST yCKOPEHUSI:

i

V2
a =—.
R

dopMyia, CBSI3bIBAIOIIAS TIEPUOJT U YACTOTY OOpAIICHHUS:




1
V==

1.7

Macca. IInoTHOCTB BCIICCTBA. CDOpMYJ'Ia JJIA BBIYMCIICHHUS ITIJIOTHOCTH:

P:v

1.8

Cuna - BekTopHas ¢uszndeckas BennanHa. CII0KSHUE CHIT

1.9

SAsnenne naepuuu. llepsoiit 3akon HeroTona

1.10

Bropoii 3akon HeroToHa:

F=m-a

CoHanpaBiIeHHOCTh BEKTOpa YCKOPEHUS Tella U BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TEJIo

1.11

Bzaumopericteue Tein. Tpertuii 3akoH HeroToHa:

F2—>1 = _F1—>2

1.12

TpeHI/IC IIOKOA U TPCHHUC CKOJIBKCHHA. (DOpMYHa JJIs1 BBIYHUCIICHUA MOOYJIA
CUJIbI TPCHUA CKOJIbKCHUA!

F,=u-N

1.13

Hedbopmanus Tena. Ynopyrue u Heynpyrue aedopmanuiv. 3aKOoH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe TAroreHue. 3akOH BCEMUPHOTO TATOTCHUS:

m,-m
_ 1 2
F - G * T .
Cuina TsbkecTu. Y CKOpeHre CBOOOHOTO MaJIeHUS.
dopmyna Jyisl BEIYUCICHUS CUJTBI TSKECTH BOJIU3U MOBEPXHOCTH 3€MITH:
F =mqg.

JBmwxenne rmaHer BOKpyr Comnoa. IlepBag kocmuueckas CKOPOCTb.
HesecomocTts u neperpysku

1.15

Nmnynbe Tena - BekTopHas pusnyeckasi BeIMUUHA.
p=mv

NMnynbe cucTeMBI TeEl.




N3menenune ummynsca. IMmynsc cuibl

1.16 |3akoH coxpaHEHUSI UMITYJIbCA JJIsl 3aMKHYTOW CUCTEMBI TeJl:
p =mV, + m,V, = const.
PeakTuBHOE nBUXKEHUE
1.17 |Mexanuueckas padbora. @opmyiia Jijisi BEIYUCISHUS paOOThI CHIIBI:
A=Fscosa.
MexaHudeckasi MOITHOCTb:
A
N=2
t
1.18 |Kunerndeckas ¥ MOTCHIIMAIbHAS SHEPTHS.
dopmyna Jisl BBIYUCICHUS KHHETUYECKOW SHEPTUU:
2
mv
E =
2
TeopeMa 0 KHHETHYECKON IHEPTUU.
dopMyna sl BBIYUCICHHS] TTOTCHIIMAIIBHON SHEPTryuu Teja, MOJHSATOTO Ha
3emuiei:
E, = mgh
1.19 |MexaHu4eckas SHEPTHUS:
E = Ex + E,.
3aKOH COXpaHEHUs MEXaHW4ecKorM »dHepruu. QPopmyna s 3aKOHA
COXpPaHECHUSI MEXaHUUECKON IHEPTUM B OTCYTCTBUE CUJT TPEHUS:
E = const.
[IpeBparieHre MEXaHUUECKOW SHEPTUU TTPU HAIMYUU CUIIBI TPEHUS
1.20 |IIpocThie MexaHU3MEI. "30J0TO€ MPaBUIO" MEXaHHKH.

Ppryar. MoMeHT CHIJIBI:
M = FI.
YcnoBue paBHOBECHS phlyara:

M1+M2+...=O.

[ToaBr>XKHBIN 1 HENOABUYKHBINA OJIOKH.




KII/I mpocThIX MEXaHU3MOB,

1.21

JlaBneHue TBEpAOTO TEIA.
®opwmyna 11l BBIYUCIEHUS JABJICHHS TBEPAOTO Tena:

JlaBnenwue raza. ATMoc(hepHOe TaBJICHUE.
['mapocraTdeckoe aaBlieHNe BHYTPH JKUIKOCTH.
dopmyna s BEIYUCIICHUS JaBICHUS BHYTPU KHUIKOCTH:

p :pgh+ paTM

1.22

3akoH [Tackans. ['uapaBnudeckuii npece

1.23

3akoH Apxumena. dopmyna sl ONPENCTICHUS BBITAJKUBAOLICH CHIIBI,
JNEUCTBYIOIIEN Ha TEJO, MOTPYKEHHOE B )KUJIKOCTh WJIH Ta3:

I:Apx. = pgv .

VYcnosue niaBanus Tena. [lnaBanue CYAO0B U BO3AYXOIINIABaAHHC

1.24

Mexannueckue KojeOaHus. AMIUIMTYJA, TEPUOJ U YacToTa KOJeOaHUHU.

o 1
dopmya, CBSI3bIBAIOIIAsl YACTOTY U NEPUOA KOJICOAHUM: V = =

1.25

MaremaTnyeckuii U TNpPYKUHHBIA MaATHUKH. [IpeBpaiieHune sHepruu mnpu
KO0JIE0ATEJILHOM ABIKCHUH

1.26

3aryxaroniue kojaebanus. BeiHyK1eHHbIe Kojie0aHus. PezoHanc

1.27

Mexannuyeckue BOJHBL. [Ipo10JIbHBIC U MTONIEpEeYHbIC BOJIHBL. J[ITMHA BOJHBI U
CKOPOCTb PacIpOCTPAHCHHUS BOJIHBI:

A=v-T

1.28

3ByK. ' poMKOCTB M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HA TPAHHUILIC
nByx cped. MHppa3Byk U yIbTpa3BykK

1.29

[IpakTuueckue paboThbI

HN3mepenue cpelHEN TJIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI;, dKECTKOCTH
NPY>XKUHBL, KOYPPUIIMEHTA TPEHUS CKOIBKEHUS; pa0OThl CUJIbI TPEHUS, CUJIBI
YOPYTOCTH; CPETHEN CKOPOCTH ABUKEHUSI OpyCKa 1O HAKJIOHHOMW TUIOCKOCTH;
yCKOpeHHUsI OpycKa Mpu JABWKEHUHM MO HAKJIOHHOM IUIOCKOCTH; YacCTOThI U
nmepyuoga KoyiecOaHM MaTeMaTHYeCKOr0 MasSTHHKA;, YacTOTHl M IEpHoja
KOJieOaHUN TMPYKUHHOTO MasiTHUKA; MOMEHTa CHJIbI, JEHWCTBYIOIIEro Ha
peruar; pabOThl CHJIBI YOPYTOCTH TPU TOABEME Tpy3a C TOMOIIBIO
HETOJBIKHOTO 0JI0Ka; pabdOThl CHJIBI YIPYTOCTU NpPH TOAbEME TIpy3a C




MTOMOIIIBIO TIOJIBFXKHOTO OJI0KA.

HccnegoBanue 3aBUCUMOCTUA apXMMEIOBOM CHJIBI OT 00beMa MOTPY>KEHHOU
YacTU TeJla U OT IUIOTHOCTH KUIKOCTHU;, HE3aBUCUMOCTU BBITAJIKMBAIOIIECH
CHJIBI OT MAcChl Tella; CUJIbI TPEHUS CKOJIBKEHHUSI OT CHUJIBI HOPMaJbHOTO
JABJICHUSI U OT pojJa TOBEPXHOCTU; CHUJIbBI YIPYTrOCTH, BO3HUKAIOUICH B
OpYy>XUHE, OT CTeNeHu AedopMalii MPYKUHBI, YCKOPEHUsI Opycka OT yria
HaKJIOHA HampaBIsIONIeH; mepuoja (4acTOThl) KOJIEOAHWI HUTSAHOTO
MasTHHKA OT JUIMHBI HUTH, MEPUOJa KOJIeOaHW MPY>KUHHOTO MasTHHUKA OT
Macchl Tpy3a M KECTKOCTH TMPYKUHBI, HCCIEAOBaHUE HE3aBUCUMOCTHU
nepuoja KoiaeOaHuii HUTSHOTO MasTHUKA OT MacChl Tpy3a.

[IpoBepka ycnoBusi paBHOBECHUS pbluara

1.30

@u3N4EeCKUE SBICHHS B IPUPOJE: NPUMEPBI JBWXKEHUSA C Pa3IMYHBIMU
CKOpPOCTSIMA B KUBOW WM HEXKHUBOW IPUPOJAE, ACHCTBUE CHUIIBI TPEHHUS B
MPUPOAE U TEXHHUKE, NPWIMBBI U OTJIMBBI, JBWKEHHE IaHeT CoaHEeYHOU
CUCTEMBI, PEAKTUBHOE JBHKCHHME OJKUBBIX OpPraHU3MOB, pbIYard B TEIE
YeJI0BEKa, BIMSAHUE aTMOC(PEPHOro AaBJICHUS HA KMBOM OpraHu3M, IJIaBaHUE
pbIO, BOCHPUATHUE 3BYKOB JKUBOTHBIMH, 3E€MIIETPSICEHHE, CEUCMUYECKHE
BOJIHBI, IIyHaMH, 3XO0

1.31

TexHnuecKue yCTpONCTBA: CIUIOMETP, AATUYMUKH IIOJOKEHUS, PAcCTOSHUSA U
YCKOPEHUS, TMHAMOMETp, MOAIIMUIHUKY, PAKEThl, pblYar, MOJABUKHBIN U
HETOJBUKHBIA OJIOKH, HAKJIOHHAS IJIOCKOCTh, MPOCThIE MEXAHU3MBI B OBITY,
COOOIAOIIUECS COCYbl, YCTPONCTBO BOJOIPOBO/A, THAPABINYECKHII IIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HACOC, APEOMETpP, 3XOJIOT,
UCIIOJIb30BaHUE YJIbTPA3BYKa B OBITY M TEXHUKE

TEIIIOBBIE ABJIEHA

2.1

OCHOBHBIC TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUUYECKOM TEOPUU CTPOCHUS
BelecTBa. Mojenu TBEpAOro, >KUAKOIO U Tra3000pa3HOro0 COCTOSIHUH
BemiecTBa. Kpucraimuueckue u aMopgHbIe Tena

2.2

JIBxkenue uactuil BemiecTBa. CBs3b CKOPOCTH JIBJKCHHUSI YaCTHUI[ C
TemriepaTypoil. bpoyHnosckoe asmxenue, nuddysus

2.3

CmauuBaHue U KalTMJUIAPHBIC SABJICHUS

2.4

TennoBoe paclIMpeHne U CKaTUE

2.5

TerutoBoe paBHOBECHE

2.6

BuyTtpennsis sueprusa. Pabora u Temonepenada Kak CHocoObl M3MEHEHUS
BHYTPEHHEUN YHEPIUU

2.7

BI/II[BI TCILIONCPpCaaun: TCIINIOIIPOBOAHOCTD, KOHBCKIUSA, N3JTYUCHHUC

2.8

HarpeBanne wu oxnaxiaenue Tten. KomudecTBo TemnoTel. Y aenbHas
TEIJIOEMKOCTD:




Q=cm(tz - ty)

2.9 |3aKoH COXpaHEHMs SHEPIrUU B TEIUIOBBIX MpOLECcCax. YPaBHEHUE TEILIOBOTO
OanaHca:
Qi+Q2+..=0
2.10 |Ucnapenune u xonaeHcaus. V3MeHeHHWE BHYTPEHHEH PHEPruu B IpoLecce
UcHapeHuss M KoHJeHcauuu. KumeHue >XKMIKOCTH. YjenbHas TemIoTa
napooOpa3oBaHUsL:
=2
m
2.11 |BmaxxHOCTH BO3TyXa
2.12 |IlnaBneHue u Kpuctayumzauus. V3MeHeHHe BHYTpEHHEH DBSHEpruud mpu
IUIaBJIEHUU U KPUCTAJIM3aLUU. Y IeJbHas TEIJI0Ta IIaBJICHUS:
=2
m
2.13 |BHyTpeHHsi1 SHEprusi CropaHus TOIUIMBA. YJelbHas TEIUIOTa CrOpaHus
TOILIUBA:
Q
q=—=
m
2.14 |Ilpunuumnst paboTs! TerioBbix Asurareneil. KI1J] TerioBoro npuratens
2.15 |IIpakTtuueckue paboThI
W3mepenue  y[enbHON  TEMJIOEMKOCTH  METAUIMYECKOrO  IMWJIMHJIPA;
KOJIMYECTBA TEIJIOTHI, TOJYyYEHHOTO BOJOW KOMHATHOM TeMIEpaTyphl
(UKCUpOBaHHON Macchbl, B KOTOPYIO OMYIIEH HarpeTblid IWIUHID;
KOJIMUYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM LUJIMHIPOM, TOCIE OMYCKAHHS
€ro B BOJy KOMHATHOH TeMmmepaTypbl; OTHOCUTEIbHON BIIAXXHOCTU BO3YyXa;
yJIeJIbHON TEIUIOTHI TUIaBJICHUS JIbJIA.
HccnenoBanne M3MEHEHUS TEMIEPATypbl BOABI MPHU Pa3IMYHBIX YCIOBHSIX;
SBIICHUSI TEIJIOOOMEHa TMpPHU CMENIMBAaHUHM XOJIOJHOW M TOpSYEH BOJBI;
Mpoliecca UCTIapeHus
2.16 |®usunueckue SBICHUS B MNPUPOJE: TMOBEPXHOCTHOE HATSHKEHUE U
KalWUIIPHBIE SBJICHUS B MPHUPOJAE, KPUCTAUIBI B MPHUPOJE, HU3ITyUYCHHE
Connila, 3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, Hesl, CHera
2.17 |TexHuyeckue  YCTpOMCTBA:  KaNWUIAPHI, MOPUMEPHl  HUCHOJb30BAHUS

KPUCTAJJIOB, >KUAKOCTHBIA TEPMOMETP, HNATUYUK TEMIIEPATYpPbl, TEPMOC,
CHUCTeMa OTOIUICHHS JOMOB, THTPOMETpPHI, MCUXPOMETpP, MapoBas TypOHHA,




JBUTaTeJIb BHYTPEHHETO CrOPAaHMs

3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 |Dnexrpuzanus tein. JBa Buaa 3MEKTPUUYECKUX 3apsI0B
3.2 |BzaumoneiicTBue 3apsoKeHHBIX Tell. 3akoH Kynona
3.3 |3aKoH coXpaHEHHUS ICKTPUICCKOTO 3apsiaa
3.4 |DOnextpuueckoe mnose. HanpspkeHHOCTh 3iieKTpuyeckoro mnois. [lpuHimn
CYTIEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
3.5 |Hocurenu nsnextpuyeckux 3apsijioB. JleiiCTBHE 3JIEKTPUUYECKOTO MOJs Ha
ANEKTpUYECKHUE 3apsanl. [[pOBOTHUKY M TUAICKTPUKA
3.6 |IlocrosiHHbIN anekTpuueckuii Tok. JlecTBus anekTpuueckoro toka. Cuia
Toka. Hampsikenue.
=4
t
u==
q
3.7 |DneKTpUYecKOoe COMPOTUBIICHUE. Y IENbHOE 3JIEKTPUUECKOE COITPOTUBIICHHE:
I
R=E2
S
3.8 |3axon Oma a1 ydacTKa JIeKTPUIECKON 1ETH:
| = U
R
3.9 |IlocnenoBarenbHOE COSAUHEHHUE MPOBOTHUKOB:
|1:|2;U:U1+U2;R:R1+R2.
[TapannensHOE coeTMHEHNE TPOBOTHUKOB PABHOTO COTIPOTUBIICHUS:
Ui=Up 1=l + 1 R=.
CwMmerianHbIe COeTMHEHUS IPOBOTHUKOB
3.10 |PabGota 1 MOUTHOCTB AIEKTPUUECKOTO TOKA.
A=U-T1-t;,P=U"-1
3.11 |3akon [Ixoymns-Jlenmna:

Q=I°"R-t




3.12

OngIT ngTCI[a. MarsuTHoe moJje npsAMOro mnpoBOJHHKA C TOKOM. JInHun
MarHUTHOM HWHAYKIINH

3.13 |MarHutHOe TOJIe MOCTOSIHHOTO MarHurta. B3auMopeilcTBHE NOCTOSHHBIX
MarHuTOB

3.14 | leficTBHE MarHUTHOTO IOJIs1 HA POBOJAHUK C TOKOM

3.15 |Omnswitel Gapanes. SABnenue snekTpoMarHuTHON HHAYKUIKU. [IpaBuio Jlenma

3.16 |IIpaxTuueckue pabOTHI
WN3mepeHre  SIEKTPUYECKOTO  COMPOTHUBJICHHUS  PE3UCTOPA;  MOIIMHOCTH
AIEKTPUUECKOTO TOKA; pabOThI AIEKTPUUECKOTO TOKA.

WccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B IMPOBOJIHHUKE
(pe3ucTopbl, JnamMmoyka), OT HaNpsHKEHUS Ha KOHLAX MPOBOJHUKA;
3aBUCUMOCTH CONPOTUBIEHUS OT JJUHBI TPOBOJHUKA, IUIOMIAAM €ro
[OTIEPEYHOT0 CEUEHUS U YACIBHOTO COIIPOTUBICHHUS.

[IpoBepka  mpaBuina AN BJIEKTPUUYECKOTO HANpSDKEHUST  TIpH
[OCJIEI0OBAaTEIbHOM  COCAMHEHUHM TPOBOJHUKOB; MpaBWia ISl CHJIbI
AJIEKTPUYECKOTO TOKAa MpU MapalieIbHOM COEJUHEHHHM MPOBOJAHHUKOB
(pe3ucTophl U JaMIIOYKa)

3.17 |®uzuyeckue SBICHHUS B IPUPOJE: ANIEKTPUUYECKUE SIBJICHHSI B aTmocdepe,
AIIEKTPUYECTBO JKMBBIX OPraHW3MOB, MAarHUTHOE ToJie 3eMiH, apeid
MOJIFOCOB, POJIb MArHUTHOTO TIOJIS /IJIs1 )KM3HU Ha 3emiie, OJISIPHOE CUSTHHUE

3.18 |TexHuueckne yCTpOMCTBA: 3IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT,
CUETYMK DJIEKTPUUYECKOM DSHEPIUH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTesbHbIC AIIEKTPONIPUOOPHI (mpumepsl), AJIEKTPUYECKUE
MPEeIOXPAHUTENH, JJICKTPOMATrHUT, JJIEKTPOABUTaTElbh MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 |DOnexrpomaruutHbie BoJHBI. [1Ikana 31eKTpOMarHuTHBIX BOJTH

3.20 |JlyueBas momenb cBeta. [IpsaMonMHEIHOE pacpOCTpaHEHHUE CBETa

3.21 |3axon oTpaxenwus cera. [mockoe 3epkano

3.22 |Tlpenomiienue cBeTa. 3aKOH MPETIOMIICHHS CBETA

3.23 | ducriepcus cBera

3.24 |JIunza. Xopx nyuelt B nuH3e. DokycHOE paccTosiHUE JIMH3BI. OnTHYECcKas Cuiia
JIMH3BI:

D=1/F
3.25 |I'ma3 kak ontuueckas cucrema. OnTudeckue npudopbl
3.26 |IIpakTuueckue pabOThI




M3MmepeHue onTUYEeCKON CUIIbI COOMparoel JIMH3bI; (POKYCHOTO pPacCTOSIHUS
coOuparomeld JuH3bl (IO CBOMCTBY paBEHCTBAa pa3MEpOB MpeaMeTa Hu
N300pakeHMs, KOTJa MpeAMET PacIIOIOKEH B IBOMHOM (hoKyce), mokazaTesis
IPEJIOMJICHUS CTEKJIA.

HccnenoBanne CBOWCTBA HW300pa)XeHHs, TMOJYYEHHOTO C  TMOMOIIBIO
coOuparoIiel JIMH3bI; U3MEHEHUSI (DOKYCHOTO PACCTOSIHUS JBYX CJI0KEHHBIX
JIMH3; 3aBUCHMOCTH YIJIa MPEJIOMJIEHUSI CBETOBOIO JIy4ya OT yria MaJeHUs Ha
rpaHuile "BO3/1yX - CTEKJIO"

3.27 |duszuyeckue siBneHusi B npupone: 3armenus Comuua u JlyHbl, 1Beta Te,
ONTHYECKHE sIBJIeHUs B aTMocdepe (1BeT Heba, pedpakius, paayra, MUpax)

3.28 |TexHuueckue yCTpOHCTBA: OYKH, MEpUCKOI, (oToanmapar, ONTUYECKHE
CBETOBO/IbI

4 KBAHTOBBIE ABJIEHUA

4.1 |PammoakTuBHOCTh. Aunb(da-, Oera-, raMma-uzinydeHus. Peakuuu anbda- u
OeTa-pacnaaa

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

4.3 |CoctaB aToMHOTO sijipa. M3oTombl

4.4  |Ilepuon mosypacmaaa aTOMHBIX JIEp

4.5 | Snepubie peaknun. 3aKOHBI COXPAHECHHS 3aPSI0BOTO U MaCCOBOTO YHCEI

4.6 |Dusuueckue SBICHUS B TMPHUPOJE: ECTECTBEHHBIM pPaTuOaKTUBHBIA (OH,
KOCMHYECKHE Jy4Yd, PaJUOAKTUBHOE H3IYUYCHUE TPUPOIHBIX MHUHEPAJIOB,
JEHUCTBYE PaIMOAKTHBHBIX W3ITyYCHHUA Ha OPTaHNU3M YeJIOBEeKa

4.7 |TexHWueckue YCTPOWCTBA: CHEKTPOCKON, WHIAWBUAYAIbHBIH TO3UMETD,

kamepa BuiibcoHa, siiepHasi SHEpTreTHKa

TemaTnueckoe MIaHUPOBAHUE

7 Knacc
No HaumenoBanue pa3ziesioB 1 TeM MpoOrpaMMbl KosnmuecTBo yacos
n/m Bcero | KoHTponbHbIe
paboThI
1 ®dusuka u e€ posib B TO3HAHUU OKpY’Karouero | 6
MHUpa
2 [TepBoHayvasibHBIE CBEAECHUS O CTPOCHUU 3)

BCIICCTBa




3 JIBr>keHne 1 B3aMOJICHCTBHUE Tell 21
4 JlaBrieHne TBEPABIX TeJ, )KUJIKOCTEH U Tra30B 21
5 PaboTta 1 MOIITHOCTE. DHEpPrus 12
6 PesepBHoe Bpemsi. O0o01maroniee moBToperne | 3
Hroro 68
8Kjacc
Ne /1 | HaumeHnoBanue paszenoB u TeM nporpammsl | KonmrdecTBo yacos
Bcero | KontposbHbie paboThl
1 TeruioBbIe SBICHUS 28
2 DNEKTPUYECKUE U MArHUTHBIE SIBJICHUS 37
3 Peszeps. O0o061Iaro1ee moBTOpeHNe 3
Hroro 68
9kmacc
Ne HanmenoBaHue pas3iesioB U TeM IpOrpaMMbl KomndecTBo yacos
/1 Bcero | KoHTpoabHbIe
paboThI
1 MexaHn4decKHe SIBICHUS 40
2 MexaHH4YeCKHE KOJICOaHHS U BOJIHEI 15
3 DIIEKTPOMarHuTHOE TIOJIE U 6
DIIEKTPOMATrHUTHBIC BOJTHBI
4 CBeTOBBIC SIBICHHUSA 15
5 KBaHnToBBIC IBICHUS 17
6 [ToBTOpHTETHEHO-0000IIAIOIINI MOTYITh 9
Hroro 102




TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kourpoubnbie IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa
bubmuorexa [JOK
1.1 ®dusnka - HayKa o ole 2
HBHKa - Hayka o TIpHpost https://m.edsoo.ru/7f416194
1.2 dDusnyeckie BEITUINHEI 2 1 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
. bubnuotexa [JOK
1.3 EcrecrBennona €TOJI [TI03Ha 2 1
TCCTBEHHOHAYTHBII METOL TTOSHAMHA https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pasnean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHNH BelleCTBA
bu6mmorexa [IOK
2.1 CTtpoenue BelecTna 1
p teeTs https://m.edsoo.ru/7f416194
99 JBH>kxeHue 1 B3aUMOJICHCTBUE YaCTHIL 5 1 bu6mmorexa [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2
P m https://m.edsoo.ru/7f416194
Wroro no pazueny 5

Pasznen 3. /IBuskeHue U B3aUMo/ieiicTBHE Te



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

bubmuorexa [JOK

31 Mexatirieckoe ABIXCHIE 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
3.2 Huepuus, Macca, 110THOCTS 4 . https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bt o 14 ! 2 https://m.edsoo.ru/7f416194
Htoro no paznemny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bubmuorexa [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlaprerite xuAKocTA > https://m.edso00.ru/7f416194
bu6mmoreka [JOK
4.3 ATMOC(epHOe faBIeHHe 6 https://m.edso00.ru/7f416194
44 JlericTBueE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 1 3 bubnmnorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
>1 Pabora i mowrocTs 3 . https://m.eds00.ru/7f416194
bubmuorexa [JOK
52 Hlpoctere MexarH3MEI > . https://m.eds00.ru/7f416194
bubmuorexa [JOK
>3 Mexattireckas oneprits 4 . . https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3



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

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

12




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbie IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEITUINHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTIHNKa
TeMmeparypbl"”

Kak ¢usuka u gpyrue ecTeCTBEHHbBIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METO/T
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA MapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIIe, YeM OOJIbIIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa LHOK
a [HHE TUCKD p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperaTtHble COCTOSIHHSI BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EeHHOCTH arperaTHbIX COCTOSTHUI
BOJbI
MexaHnueckoe IBIKEHHE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBUKCHUA bubmnorexa [IOK
yr p ! https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aKk0H HHEPIINH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK IpUYHHA bubmnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIDKECHUS TEIT
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00beEMa TeJla [0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
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

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo reMme "IIOTHOCTE

bu6mmoreka [IOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepucTUKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCUMOCTH PACTSDKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
' ' https://m.edsoo.ru/ff0a1778
3amay o teme "Cuiia Tsokectu"
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
dusnuecKne XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 nu .
3Mepenne cuil. Jlnamomerp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 B .H
eC TeIa. HIEBECOMOTTR https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
26 10 OJHOM nﬂﬂi’;ﬁ ’ bubmorexa HOK
AR TP ' https://m.edsoo.ru/ff0ala70
PaBHopeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. bubnmnoreka [JOK
28
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «M3yueHue bubnmoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCUCTBYIOIIEH CUIIbI
Pemenune 3aga4d no temam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHoAeCTBYOIIAs https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe n300paKeHUE CUIT»,
«Cuib»

33 JlaBnenue. CriocoObl yMEHbBILIEHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00béEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaya naBieHusT TBEPALIMUA
35 TeJ'IpaMI/I, KHUJIKOCTSIMHA B Ea3aMI/1. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlaBienue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst Cocy bl bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
KHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CyILIECTBOBA 03 HOU
41 }GIHI TB B3 - 3 e OCTh bubmuoreka [JOK
ODOTIOHI SEMIH. SaBHCHM https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Boszyxa. Ammocheproe nasene https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMoChEpHOTO JaBICHHUS. bubnuorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 BHCHMOCTD aTMOCGepHOT — bubmuorexa [JOK
JIABJICHI OT BLICOTBL HAl YPO https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme "
AtmocdepHoe naBieHue"
ICTBHE oc a3a Ha
- Jle#icTBHE XKUJAKOCTH U Ta3a H BuGmiorexa LIOK
HTOTPYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEH CUJIIBL, bubmuorexa [JOK

JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Telsa B BoJie OT 00bEMa MOrpyKEHHOM
B JKUJKOCTh YaCTH TeJay

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopuas pabora
"KoHncTpynpoBaHnue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Kontponbnas paboTa mo teme
«/laBneHue TBEPABIX TEN, KUIAKOCTEH
Y Ta30B»

54

Mexanuueckas padota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomntHocts. EquHUIEI MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

VYpoxk-uccienopanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
HOIBEME IO JIeCTHHUIE"

57

58

[Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cun Ha peiyare

Pbruaru B TexHHKE, OBITY ¥ IPUPOJIE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHUil paBHOBECHS

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

pbIyara

59

60

61

Pemrenue 3agad mo teMe «Y CI0BUA
paBHOBECHUSI pblUara

Koaddumnuent nonesnoro necTpust
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padora,
momHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexannyeckas SHEpIusl.
Kunernueckas u noTeHaibHas
SHEPIUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

64

65

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIIPEEIICHHE
WU3MEHEHHNS KHHETUYECKON U
MOTEHIMATIBHON SHEPTUU IPU
CKaThIBAaHUHM TeJIa MO0 HAKJIOHHON
mockocTu"

KonTponbHas pabota mo Teme
«PaboTa ¥ MOIIHOCTh. DHEPTHSI»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

66

Peseprubrit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHuueckoe ABMKeHue"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ee6

67

Peseprubrit ypok. Pabora ¢ Tekctamu
o teme "/laBnenue TBEPABIX T,
JKUIKOCTEN U ra3oB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHelit ypok. Pabora ¢ TekcTamu



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

1o teme "Pabora. MOIIHOCTS.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Konrpoabnbie IIpakruueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJIKOTO U Ta3000pa3HOT0 COCTOSIHHMA 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBsi3b TEMIIEpPATyphI CO
8 CKOPOCTBIO TETNIOBOTO JIBUKCHHSI 1
YaCTHII
9 Buytpennss sneprusi. Crioco06st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacyer konmyecTBa TEMIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3yXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/I TermmoBoro aBurarens.
TenuoBble ABUTATENN U 3aILATA
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermmnoBble siBIcHUA. 3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U IPU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpruueckux 3apsiaoB.
33 OnemeHTapHbIi 3apsn. Ctpoenue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBUSI €T0
36 cymiectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOTHUKH 1
U JUDJIEKTPUKHA"
39 DNEeKTpUYECKU TOK B MeTalJIax, bubnmnoreka [JOK
JKUJKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bubmuorexa [JOK
41 "U3mepeHue u peryJIupoBaHUe CHUITBI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHnas padota "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_I:I)OCTI/I 3JleKTpI/Iqec1<oro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIEeKTPUIECKHUE 3apSIb.
54 3apsKEeHHbIE TeJrI)a U UX ’ bubmorexa HOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbHas pabota no teme
"DHEeKTPUUECKHE 3apsIIbI.
55 3a H)KCI;IHBIG Tea I/IpI/IX bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBusl. [10CTOSIHHBIH
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aUMOJIENCTBUE
57 VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
MOJIEW ITIOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHue JUIS )KA3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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59

OmneIT OpcTena. MarauTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >EeKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOWCTBAX M HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHncTpynpoBaHnue u usyueHue
paloThI eKkTpoaBUraTesns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenua

63

Onektporereparop. Crocoos
MTOJTYYCHUS JICKTPUICCKON SHEPTHH.
DNeKTPOCTaHIIUHU Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

64

65

[ToaroroBka K KOHTPOILHOM padoTe
o TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
SIBIICHUS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHelIit ypok. Pabora ¢ Tekctamu

bubmuorexa [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBele ssBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIil ypok. Pabora ¢ TekcTamu

R . bubmuorexa [JOK
o7 HO TEME HOCTUMHH,I: 11/1 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHsbl€e siBiIeHUS"
OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
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9 KVIACC

KoanyecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoxka Koutpossn  IlpakTnueckue
n/n Bcero U3Y4YEeHUsS oOpa3oBaTe/ibHbIE pecypchl
ble padoThI padoThI

1 MexaHnnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcyera.

2 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0ad474

JIBUKCHHUS
PaBHOMEpHOE npsiMOJIMHEWHOE bubmmoreka [JOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIMHENHOE

4 nekeHue. CpeHsst © MTHOBEHHas 1
CKOpPOCTh
[IpsiMonHENTHOE paBHOYCKOPEHHOE bubnnorexa [JOK

5) 1
JBUKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHIKEHHUSI. 1
I'padux ckopoct
JlabopaTopHas pabota

7 "OnpeneneHue yCKOpeHus Teja npu 1 1 bubnuoteka [JOK

PaBHOYCKOPEHHOM JIBHKEHUU TI0
HAKJIOHHOM IIIOCKOCTH"

https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
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https://m.edsoo.ru/ff0adb18

CBoOoaHoe nagenue tei. OnbiTel [anunes

PaBHOMCpHOC JABYIXCHUC 110 OKPY>KHOCTH.

9 [Tepron u yactota obpamieHus. JluneitHas u bubmmorexa [TOK
https://m.edsoo.ru/ff0ael76
YIII0Basi CKOPOCTH
10 LleHTpOoCTpEeMUTENLHOE YCKOPEHHE
. bubnmoreka [JOK
11 [Tepsrrit 3akon HeroToHa. BexTop critbt https://m.e dsogru /026612
12 Bropoii 3akoH HeroTona. PaBHonelicTByromas bubnnorexa [HOK
cuiIa https://m.edsoo.ru/ff0ae72a
. bubnuorexa [JOK
13 Tperuii 3akon Hetotona. Cynepno3unus cui https://m.e dsogru /£026982
14 Pemenue 3aga4 Ha NPUMEHEHUE 3AKOHOB bubnnoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocti. 3akon 'yka ngs?E;?:;zgglllfanecaZ
16 Pemenue 3amau mo reme «Cuiia ynpyroctu»
17 JlaGopatopHas pabota «OnpeneneHne 5KxecTKOCTH bubnnorexka [JOK
MPY>KUHBD» https://m.edsoo.ru/ff0aee28
bubnnorexka [JOK
18 Chua Tpenus https://m.edsogru/fanfYSS
bubnnorexka [JOK
19 Pemenwue 3anay mo Teme «Cumna TpeHUS» httos://m.e dsogru /F0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
Kod(duUleHTa TPEHUS CKOBXKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3amayd mo reme "3akonsl HptoToHA. bubnmnoreka [JOK
Cwuita ynpyroctu. Cuia TpeHus” https://m.edsoo.ru/ffOafb8e
99 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. bubmuoreka [IOK

YckopeHnue cBOOOAHOTO TaACHUS

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
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Ypok-koHpepeHmus "J[BIKeHNUE TEI BOKPYT

23 rpaBuTarmoHHoro neHrpa (ConHedHas cucrema).
lamakTukn"
24 Pemenue 3agad mo teme "Cuma TSHKECTH M 3aKOH bubmuorexa [JOK
BCEMHUPHOI'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 [TepBas kocmuyeckasi ckopoctb. HeBecoMocTh 1 bubnnoreka [HOK
neperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHoBecue marepuaibHON TOYKU. AOCOIIOTHO
26 TBEpAOE Teio. PaBHOBecHe TBEPAOro TENa C bubnuorexa [JOK
3aKpEeIUIEHHON OChIO BpallleHUsl. MOMEHT CHUJIBI. https://m.edsoo.ru/ff0afe36
LlenTp TsHKECTH
PaBHOBecue marepuaibHON TOUKU. AOCOIIIOTHO
97 TBEpI0E Tenno. PaBHOBECcHe TBEPAOTO TeNa €
3aKpEIUIEHHOW OChIO BpallleHUss. MOMEHT CHUIIBI.
LenTp TsxecTn
28 Pemenue 3amau mo reme "MomeHT cuitbl. L{eHTp bu6mmoreka [IOK
TKECTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
29 "MexaHnuyeckoe IBIKeHne. B3anmonencreue bubmmorexa [IOK
" https://m.edsoo.ru/ff0b0408
Ten
30 KonrtponsHas padora no reme "MexaHuueckoe bubnnorexka [JOK
nBrokenne. B3aumoneiicteue ten" https://m.edsoo.ru/ff0b06ec
Nmnynee Tena. Umnynse cuibl. 3aKoH
31 COXPAHEHHUS UMITYJIbCa. YTIPYroe U HEYNPYroe bubmmorexa LIOK
. https://m.edsoo.ru/ffOb07fa
B3aUMO/IeIICTBUE
39 Pemrenue 3amad mo reme "3aKkoH coXpaHEHUS bubnmnoreka [JOK
nMIyibca' https://m.edsoo.ru/ff0b096c
33 Ypok-koH(pepeHus "PeakTuBHOE IBIKEHUE B



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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https://m.edsoo.ru/ff0b096c

IIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOITHOCTh bubmmorexa [TOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuIIbI TSKECTH, CHITBI YIIPYTOCTH U CHITBI bubnnoreka [JOK
TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTopHas paborta «Onpenenenrue padoTh
36 CHWJIBI TPEHUS TIPU PABHOMEPHOM JIBHKEHUU Tella
10 TOPU3OHTAIBHOM MMOBEPXHOCTH
37 Cs3b sHepruu u padotsl. [loTeHmanpHas
SHEprus
Kunernueckas sneprus. Teopema o bubnunoreka [JOK
38 .
KUHETHUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE
40 Jlaboparopnast pabora «M3yueHue 3akoHa bubnuotexa [JOK
COXPAHEHUS SHEPTULD) https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €T0 bu6nmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue koneOaHus. BeiHyX1eHHBIE bubnuotexa [JOK
konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnueckuil 1 Npy>KUHHBIM MAsITHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh NIEPHOJIA
44 Kfne6aHm‘/’I (J;[T JKECTKOCTHU MIPYKUHBI U ﬁacfm bubmmorexa LIOK
https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBparieHre SHEPTUN TPU MEXAHUUECKUX
KoJeOaHusIX
46 JlabopaTtopHas pabota «OmnpeaeneHne 4acTOThl U bubnnoreka [HOK
nepuo/ia KojieobaHu MPYKUHHOTO MAasSTHHKA https://m.edsoo.ru/ffOblaec
47 JlaGopatopHnas pabota «IIpoBepka bubmuoreka [IOK



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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https://m.edsoo.ru/ff0b1aec

HE3aBUCHMOCTH Tepro/ia KojaebaHuii rpysa,
MOJIBEILIEHHOTO K HUTHU, OT MacChl Ipy3a»

https://m.edsoo.ru/ffOb197a

Mexaunueckie BOJHBI. CBONCTBA MEXaHUUYECKUX

bu6mmoreka [IOK

48
BOJIH. [IponosbHBIE U TIONIEpEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepeHius "MexaHn4YeCKue BOJHBI B
TBEPAOM Teiie. CeiCMUYECKUE BOTHBI"
50 3ByK. Pacripoctpanenue u oTpakeHHe 3ByKa
51 Ypok-uccnenoBanue "Habnronenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"
59 I'poMKOCTb 3ByKa U BHICOTA TOHA. AKYCTHUECKHIA
pe30HaHC
53 Ypok-koH(pepeHmus "YibpTpa3ByK U HHPPA3BYK B bubnnoreka [JOK
MIPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
ITonroToBka K KOHTPOJBHON paboOTeE MO TeMe BuG 10K
noJInoTeKA
54 "3akoHbI coxpaHeHus1. MexaHndeckue KoiaeOanus
" https://m.edsoo.ru/ff0b25f0
1 BOJIHBI
KonTtponbHas paboTta 1o Teme "3aKoHbI
cOoXpaHeHHus. MexaHndeckue KojieOanus u
55 p M 0
BOJIHBI"
56 DJIEKTPOMArHUTHOE T0JI€. DIEKTPOMarHuTHhIE bubnuorexa [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJH
VYpoxk-koHpepenuus "[lkana 371eKTPOMarHUTHBIX BuG 1OK
nonuoTexa
BOJIH. Mcnionp30BaHueE 3J1EKTPOMAarHUTHBIX BOJIH
58 141 P
. " https://m.edsoo.ru/ff0b2fe6
JUIS COTOBOM CBSI3U
VYpok-uccnenosanue "M3ydeHue cBONCTB Eu6 1IOK
noIMoTeKa
59 AJIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO

MOOMIIBHOTO Tenedona"

https://m.edsoo.ru/ff0b2c6c



https://m.edsoo.ru/ff0b197a
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Pemenue 3aga4d Ha OIpCaACIICHUC YaCTOThI U

60
JUIMHBI 3JIEKTPOMArHUTHOM BOJIHBI
61 DnekTpoMaruuTHas mpupoza ceera. CKOpocThb bubnnoreka [HOK
ceera. BoinHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsimonuneitHoe
62 acnpoctpaHeHue csera. 3arMmenus ConHia u bubmmorexa [TOK
pacipocip ' https://m.edsoo.ru/ff0b3658
JlyHb1
63 3akoH oTpa)keHus cBeTa. 3epkana. Pemenue bubnuorexa [JOK
3a7a4 Ha MIPUMEHEHHUE 3aKOHA OTPaKEHUS CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA bubmorexa LHOK
P ' P https://m.edsoo.ru/ff0b3aea
[TostHOE BHYTpPEHHEE OTPAKCHHE CBETA.
65 Hcnonb30BaHMe OJHOTO BHYTPEHHETO bubmorexa LHOK
yp https://m.edsoo.ru/ffOb3c5c
OTpPaXEHUS B ONTHYECKHUX CBETOBOJAX
Jlaboparopnast paborta "HccnenoBanue
66 3aBHCHUMOCTH yTJIa IIPETOMIICHHS CBETOBOTO JTyda
OT yTJIa TIaJICHUs Ha TpaHuIle "BO3TyX-CTEeKI0""
Ypok-koHpepennus "Vicrnoab30BaHuE MOTHOTO
67 BHYTPEHHET0 OTPa’KEHHUS: CBETOBO/IBI,
ONTHUKOBOJIOKOHHAS CBS3b"
bubmuoreka [JOK
68 JInn3el. OnTryeckas cuiia JMH3bI
https://m.edsoo.ru/ff0b3f2c
bubmuorexa [JOK
69 [TocTpoeHre N300paKeHHI B TMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabora "Onpeznenenue GoKyCHOTO
70 aCCTOSIHUS U OIITUYECKON CUIIBI COOMpPArOIer bubmnorexa [IOK
P " P https://m.edsoo.ru/ff0b4206
JIUH3bI
71 VYpoxk-koHpepenuus "OnTHUECKUE TUH3OBbIC bubmuoreka [IOK



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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npubopsr"

https://m.edsoo.ru/ff0cOa7e

bu6mmoreka [IOK

72 I'na3 kak ontuyeckas cucreMa. 3peHue https://m.edsoo.ru/FObA684
73 VYpoxk-koupepenuus "edexrs 3penus. Kak
COXPAaHUTH 3peHue"
Pasnoxxenue 6enoro csera B ciekTp. OMNbITHI
74 Herotona. CrnoxeHnue cieKTpalbHbIX [[BETOB. bubmmorexa [TOK
https://m.edsoo.ru/ffOc0f4c
Jlucniepcus cBeTa
Jlaboparopnas padoTa "ONBITHI IO PA3I0KEHUIO
75 0enoro cBeta B CIEKTP U BOCHPUSITHIO 1IBETA bubnuorexa [JOK
MIPEAMETOB MPU UX HAOJIOJICHUH Yepe3 IIBETOBBIC https://m.edsoo.ru/ffOcOe2a
¢bunbTphI"
76 VYpok-nipakTukym "BoiHOBbIE CBOICTBA CBETa:
nucnepcusi, uHTepdepeHnns u Audpaxmms"
77 OmnerTel Pe3epdopaa u uranerapHas MOJENb bubnunoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 ITocrynarsl bopa. Monens atoma bopa
79 Hcnyckanve v MOrIonieHue CBeTa aTOMOM. bubnnorexka [JOK
KBanTs1. JInHElHuaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukym "HabnroneHre CrieKTpoB bubnmnoreka [JOK
HCITyCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIBI bubmnorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenune aToMHOTO sijipa. HykiioHHast Mojiens bubmmorexa [JOK
https://m.edsoo.ru/ff0c18ac
bubmuoreka [JOK
83 PannoaktuBHBIC TpeBparieHus. M30Tomns httos://m.edsoo.ru/ffoc1ald
84 Pemtenue 3amay o reme: "PannoakTUBHEIE bu6mmoreka [IOK
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npeBpatieHus " https://m.edsoo.ru/ffOcib4a

85 [Tepnox monypacnana

86 Ypok-koHpepeHnus "PagroakTHBHBIE H3TYICHUS bubnmoreka [JOK
B MPUPOJIC, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiy. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3apsiJ0BOTO U MACCOBOTO YUCET https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3M aTOMHBIX sijiep. CBs3b MacChl U bubnnoreka [JOK
SHEpPruu https://m.edsoo.ru/ffOcld7a

89 Pemenue 3anau o teme "SnepHpie peakiun"

90 Peakuuu cuntesa u nenenus aaep. Mcrounnku bu6mmoreka [IOK
sHeprun CoJiHIa U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "AnepHas sHepreTuka.

91 JlencTBUA paguOAKTUBHBIX U31y4YE€HUN Ha KUBBIC
OpraHus3msl"

[ToaroroBka Kk KOHTPOJBHOU paboTe MO TeEMe
92 "DJIeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHbIE bubmorexa HOK
P e P https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIE SIBJICHUS
KonTponbHas pabota no teme

93 "DIEKTPOMAarHUTHOE T0JIe. DJIEKTPOMAarHUTHBIC
BOJIHBI. KBaHTOBBIE ABIEHUS"

94 [ToBTOpenue, o6o6menue. Jlaboparopusie bubnmoreka [JOK
pabotsl o Kypcy "B3aumoneiicteue Ten" https://m.edsoo.ru/ff0c245a
[ToBTropenue, o0o0meHue. Penienne pacueTHbIX U

95 KaueCTBEHHBIX 3a1a4 1o Teme "TernnoBsie bubmmorexa [OK

" https://m.edso0.ru/ff0c2572
IIPOLIECCHI
[ToBTOpenue, o600IIeHNE. Perenne pacueTHBIX U
" bubnuorexa [JOK
96 KadeCcTBeHHBIX 33114 1o TeMe "KII/] TermnoBsix

nBuraresieir"”

https://m.edsoo.ru/ff0c2a22
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[ToBTrOopenue, o0o0meHue. Penienne pacueTHbIX U

97 Ka4eCTBEHHBIX saz[e'l'q o Teme "KII/] 1 ngj;j;f;igﬁ}:f 0c2b30
ANEKTPOYCTAaHOBOK
08 [ToBTOpenue, 0606menue. Jlaboparopusie 1 1 bubnnoreka [HOK
paboTsl 1o Kypcy "CBeToBbIC IBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6o0menue. Pabora ¢ TekcTamu 1o 1 bubnnoreka [HOK
TeMe "3aKOHbI COXpaHEHHs B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu mo 1 bubnuorexa [JOK
teme "Konebanus u BonHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, o6o0menue. Pabora ¢ Tekctamu 1o 1 bubnuoreka [IOK
teme "CBeToBBIC ABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600menue. Pabora ¢ TekcTamu 1o 1
teme "KBaHTOBas u sijaepHas ¢puszuka'
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJNYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

o ®usuka 7 knacc/ [lepeimkun A.B., IBanoB A.U. ; AkinonepHoe oOmiectBo «M31aTenbcTBO
«IIpocsemenune»

o ®usuka 8 knacc/ [lepeimkun A.B., iBanoB A.U.: AkimorepHoe o6mectBo «M31aTenbcTBO
«ITpocBemenune»

o Owmsuka 9 xnacc/ [leppimkun A.B., ['yrauk E.M. O01iecTBo ¢ orpaHUYeHHOM
0TBETCTBEHHOCTHIO «/IPODA»; AkonepHoe obmecTBo «M3narenscTBo «IIpocBerienne

e 3agayHuK 1Mo GU3MKE JUII OCHOBHOM IIKOJIBI C IPUMEpPaMHU peIIeHui 7-9
knacc/I'enaensimreiin JI.O., Kupuk JILA. I'ensdrar .M.:HNnekca

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

e Mertoauueckoe nocobue ag yuurens 7,8,9 ki OO1IEeCTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «JIPODAY»; Axkuoneproe odmiectBo «M3narensctBo «IIpocBemenuey

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubamorexa I{OK https://m.edsoo.ru







