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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o ¢u3uKe Ha YpOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs COCTABIICHA Ha OCHOBE
MOJIOKEHUA W TpeOOBaHMM K pe3yabTaraM OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOMU
oOpazoBarenbHON TporpamMmel, ipeactaBieHHbIXx B I'OC OO0, a Takke ¢ yuérom deneparbHOM
paboueii mporpammsl Bocniutanus 1 KoHuenmmu npenogaBanus yueOHoro npenmera «Pu3nkay.

Copneprkanue nporpaMmsl 110 (U3UKE HAIPABICHO Ha (POPMHUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYalOIIUXCAd W OPraHU3alUI0 W3yueHHs] (U3UKU Ha JEATEIIbHOCTHOW OCHOBE. B
nporpaMMe 1O (U3UKE YYUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOro IpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO Kk mMIaHUpPYEeMBIM JIMYHOCTHBIM W METalpeAMETHBIM pe3ylbTaTaM
00y4eHHUs, a TAK)KE MEXIPEAMETHBIE CBA3M €CTECTBEHHOHAYYHbIX YYEOHBIX IIPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

IIporpamma mo ¢u3MKe ycCTaHaBIMBAeT paclpejeieHHe y4eOHOro marepuaga Mo Tojaam
oOyyenus (IO KiaccaM), IMpeyiaraeT MPUMEPHYIO IIOCIEOBATEIbHOCTh HU3YUCHHS TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOIO COAEP KaHUS M Yy4€Te BO3PACTHBIX OCOOCHHOCTEH
00yJaroIuXcs.

IIporpamma no ¢usuke pa3paboTaHa ¢ LEIbI0 OKAa3aHUS METOJUYECKON IOMOIIY YUUTEIIO B
co3JlaHuH paboueil MporpamMMbl 0 Y4eOHOMY MTPEIMETY.

dusnka SBIAETCS CUCTEMOOOPA3YIOIUM JUIsl €CTECTBEHHOHAYUYHBIX YUEOHBIX IPEIMETOB,
MIOCKOJIbKY (PM3MYECKUE 3aKOHBI JIE)KaT B OCHOBE IMPOIIECCOB U SIBICHUM, M3y4aeMbIX XUMHEH,
Ouosiorueil, acrpoHoMueil u ¢usndyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTHHY MHpa, NpPEIOCTaBIIsIeT Hauboyiee sICHbIE 00paslbl NPUMEHEHUS HAy4yHOrO METoJa
MIO3HAHUs, TO €CTh CII0CO0a MOJYyYEeHUs JOCTOBEPHBIX 3HAHHUM O MUDE.

Opna W3 THaBHBIX 3a4a4 (pU3M4ecKoro oOpa3oBaHUsl B CTPYKType oOuiero oOpa3zoBaHUS
COCTOUT B (OPMUPOBAHMM €CTECTBEHHOHAyYHOW TIPAaMOTHOCTM M MHTEpeca K Hayke Yy
00yJaronmxcs.

W3yuenne ¢u3nku Ha 0a30BOM YpPOBHE MpEAINOJaraeT OBJIAJACHUE CIEIYIOLUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

® HAy4YHO OOBSACHATDH SBIICHMUS,

® OLIEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;

® UHTEpPHPETHPOBATh JaHHbIE M HCIOJb30BaTh HayyHbIE Jl0Ka3aTeNbCTBA JJIs
MIOJTyYEeHHUs BBIBOJIOB.

Henu wu3ydyenuss ¢GuU3MKK Ha YPOBHE OCHOBHOTO o0OIIEro oOpa3oBaHUsS OINPEICICHBl B
Konnenuun npenogaBanus yyeOHoro mnpenmera «@Pusmka» B 00pa30BaTENIbHBIX OpPraHU3ALUSAX
Poccuiickoit @enepanuu, peanu3yrOIIMX OCHOBHBIE 0OIIe00pa3oBaTeIbHble IPOrPaMMBL,
yTBepkaEHHON pemenneM Komrernn MuHncreperBa npocsenieHust Poccuiickoit ®denepannn
(mpotoko:n ot 3 aexadps 2019 r. Ne [IK4BH).

Hean n3yvyenus pu3nKu:

e puOOpEeTEeHHE UHTEpECca U CTPEMJICHHUS 00YyJaroIIUXCsl K HAYYHOMY M3Y4YEHHIO ITPUPOJIbI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
e pa3BUTHE TIPEACTaBICHUI O HAYYHOM METOA€ TMO3HaHWs U  (OpPMUPOBaAHME
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSIM;

e (opMHUpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHsS OCHOB CTPOCHUS
MaTepuH U GyHIaMEHTAJIbHBIX 3aKOHOB (PU3HKHY;

e (opmupoBaHUE MpEACTABICHUN O poiu (U3MKHU A Pa3BUTHUS JIPYTHMX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE NPEICTABICHUA O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
JesITeIbHOCTH, CBSI3aHHOM C (DM3MKOHM, MOJATOTOBKA K JalibHEHIIEMy OOyYeHHIO B 3TOM
HaIpaBJICHUU.
JlocTiwkeHre STUX IeJaed mnporpaMMel 1Mo (u3MKe Ha YpPOBHE OCHOBHOIO OOIIETo
o0Opa3oBaHus 00eCIIeYnBaACTCS PEIICHUEM CIIETYIOMNX 3a1ay:
e npuoOpeTeHHe 3HAHUHN O TUCKPETHOM CTPOCHUHU BEILECTBA, O MEXaHUYECKUX, TETUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e pUOOpETeHNE YMEHUN OMUCHIBATh U OOBSACHATH GU3NYECKUE SBJICHUS C UCIIOJIb30BAaHUEM
MIOJIyYE€HHBIX 3HAHUM;

® OCBOGHHME METOJOB pEIIEHUS MPOCTEHIINX pacu€THBIX 3aJad C HCIOJIb30BAaHUEM
(bu3nyecKrux MoJeNel, TBOPUECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 33/1a4;



® pa3BUTHE YMEHUU HAONIOJATh MPUPOIHBIC SIBICHUS U BBIIOJIHATH ONBITHI, Ja0OpaTOpHbIE
paboOThl M HSKCIEPUMEHTAJILHBIE HCCICAOBAHUS C HCIIOJIB30BAaHHEM H3MEPHUTEIbHBIX
pUOOpPOB;

e oOcBOcHHME MPHUEMOB paboOThl ¢ HHPOpMaLuell (QHU3NUECKOTO COACp)KaHUS, BKIIOYAs
MH(OPMALIMIO O COBPEMEHHBIX JOCTIKEHUSAX (PU3MKHU, aHAIU3 M KPUTHUYECKOE
OlLIEHUBaHHE MHPOPMALINH;

® 3HAKOMCTBO CO cepaMu MpodeccnoHaNbHON 1eATeNbHOCTH, CBA3AHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha usydyenune ¢usuku (6a30BbIi ypOBEHb) HA YpOBHE OCHOBHOTO OOIIET0 OOpa3oBaHHS
otBoautcs 238 vacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezen0), B 8 kiiacce — 68 yacoB (2 yaca B
Hezeno), B 9 kinacce — 102 yaca (3 yaca B HEZEN0).

[Ipennaraemslii B nmporpamme no ¢Gpu3uke NepedeHb JadopaTOPHBIX pabOT U ONBITOB HOCHUT
PEKOMEHIaTeNbHBIN XapaKkTep, YUUTelb JeJaeT BEIOOp MpoBeaeHHs Ta00paTOPHBIX pabOT U OMBITOB
¢ Y4ETOM MHAMBHUAYAIBHBIX OCOOEHHOCTEH O0Yy4aroUIMXcs, CIUCKA IKCIEPUMEHTAIbHbBIX 3a/laHuH,
IpeJylaraéMbIX B paMKaxX OCHOBHOT'O TOCYapCTBEHHOT'0 SK3aMeHa 10 (PHU3HKe.

COJEPKAHUE OBYYEHUA
7 KJIIACC

Paszpnen 1. dusuka u e€ poJib B NO3HAHUM OKPYKAI0LIEro Mupa.

®usuka — Hayka o mpupoje. SBieHus npuponbl. Pusnyeckue SBICHUSA: MEXaHUYECKHUE,
TEIUIOBbIE, SJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMUUMHBL V3Mepenue ¢u3ndeckux BeNWYMH. DHU3MUECKUE MPUOOPHI.
[TorpemHocTs u3mMepeHnii. MexxayHapoHas CHCTEMa €AMHMII.

Kak ¢u3uka u qpyrue ecTeCTBeHHbIE HAyKH M3Y4aloT MPUPOYy. ECTECTBEHHOHAYUHBIH METOA
MO3HaHUsA: HAOJII0I€HUE, TOCTAHOBKA HAYYHOI'O BONPOCA, BBIBM)KEHUE TMIIOTE3, SKCIIEPUMEHT 10
MPOBEPKE THIMOTE3, OOBsICHEHWE HaOmogaeMoro siBueHus. OnucaHue (U3NUECKUX SIBICHHUH C
IIOMOUIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEeIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHMUS.

2. @usnueckue NnpuOOpPbl U MHpoleaypa NPsMBbIX U3MEPEHUH aHAJOrOBBIM U LUGPOBBIM

prudopom.

Jlabopamopuvie padbomol u onvimut.

1. OmpeneneHue 1EHBI IEJICHUS IIKATBI U3MEPUTEIBHOTO MPUOOpa.

2. H3mepeHue pacCTOAHMM.

3. Hsmepenue 00bEMa )KUIKOCTU U TBEPOTO TEa.

4. OrnpezneneHre pa3MepoB MaJbIX TeJ.

5. N3MmepeHue temmepaTypbl MpU IOMOIIM KUAKOCTHOIO TEPMOMETpa M JlaT4MKa
TeMIepaTyphl.

6. IlpoBeneHue wuccinenOBaHUs IO MPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJIETA IIAPUKA,

MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIE BHICOTA MTyCKa.

Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA.

CtpoeHue BemiecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOCHUE BEILIECTBA.

JIBmxkenue dyactui BemiecTBa. CBS3b CKOPOCTH JBWKEHHUS YaCTHI[ C TEMIIEpaTypOu.
bpoynoBckoe nBuxkenue, auddy3us. BzaumoneldcTBHE UACTHI] BEIIECTBA: TMPUTSIKEHHE U
OTTaJIKUBaHHE.

ArperaTtHble  COCTOSIHMS ~ BEIIECTBA: CTPOEHUE Ta30B, OKUAKOCTEM M TBEPIBIX
(KpucTa/IMUecKnx) Ted. B3amMOCBs3b MEXIYy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

1. HaGmonenue 6pOyHOBCKOTO IBHYKEHUSI.

2. Habmonenne nuddys3un.

3. HaGmroneHue sBiIeHM, OOBACHSIONIMXCS MNPUTSIKCHHEM WIH OTTAJKUBAHUEM YaCTHI]

BCIIIECTBA.



Jlabopamopmuvie pabomul u onvimol.

1. Ormenka quaMeTpa aToMa METOJOM PSIOB (C UCTIOB30BaHuEM doTorpaduii).

2. OmnbITH IO HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITbl 1O OOHAPYXKEHUIO ACUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHnne u B3auMo/ieiicTBe TeJl.

Mexannueckoe qBuxeHne. PaBHomepHoe u HepaBHOMepHOeE JBHxkeHHe. CkopocTh. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHUH. Pacuér myTu v BpeMEeHH JIBHKCHHUSI.

SIBnenne wuHepuuu. 3aKOH HMHEpUUH. B3aumojeilcTBue Tel Kak NPUYMHA H3MEHEHHS
CKOpOCTH JBM)KeHUs Tesl. Macca kak Mepa HHepTHocTu Tena. IlnotHocts BemiectBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYI B €IUHUIE 00bEMA BELIECTBA.

Cuna xak xapakTepucTuka B3aumojeiicTsus Tena. Cuna ynpyroctu u 3akoH ['yka. U3mepenue
CHJIBI C MTOMOUIBIO JUHAMOMETpA. SIBIEHUE TATOTeHUs U cuiia TshkecTdu. Cuia TSKECTH Ha APYTrux
mwia"erax. Bec Tena. Heecomoctb. Cro)keHHE CuWIJI, HANpaBIEHHBIX [0 OAHOM MPSIMOM.
PaBHopelictByromas cuit. Cuna tpenus. TpeHue CKOIbXEHUsI U TPEHHE MoKos. TpeHue B mpupojie
Y TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHMYEeCKOro ABMKEHUS Tea.
N3mepenune ckopocTy MPSIMOJIMHEHHOTO ABMKEHUS.
Habnroienue siBJeHUs] UHEPIIUH.
Habnronenne u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUN TEIl.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEIL.
CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.
Jlaﬁopamopubte paodomwt u onvimol.
1. OmpeneneHre CKOPOCTH pPaBHOMEPHOrO JBMKEHUS (IapuKa B IKUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).
2. OrmpeneneHue CpeAHEW CKOPOCTU CKOJNbKEHUs Opycka WIM IIapuKa MO0 HAaKJIOHHOHN
IIJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNA.
4. OnbIThl, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsDKeHUs (nedopmariuu) NPYKUHBI OT
MIPUIIOKEHHOM CHITBI.
5. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHMsI CKOJIbKEHHUS OT Beca Teia U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nea 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

JaBnenue. CriocoObl YMEHBIICHHUS U YBEIWYEHHS naBieHus. J[aBneHue rasza. 3aBUCUMOCTH
JaBJIeHUd ra3a oT o0béma, TeMmneparypsl. [lepenaua naBneHuss TBEPABIMU TEIaMH, KUAKOCTIMU U
razamu. 3akoH Ilackana. [lHeBMaTMueckue MamIMHBI. 3aBUCUMOCTb JIaBJIEHUSI JKUJIKOCTU OT
rryounsl. ['uapocratudeckuii nmapagokc. CooOmrarontuecs: cocyanl. ['uapaBinueckiue MEXaHU3MBbI.

Atmocdepa 3emnn M atmochepHoe napieHue. IIpudMHBI CylIecTBOBaHHMS BO3/YIIHOM
obonoukn 3emnu. Omnbit Toppuuermu. H3mepenune atMochepHOro AaBlieHHs. 3aBUCHUMOCTH
aTMoc(hepHOro aBIeHUs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A usmepenus atMocpepHOro
JaBJICHHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teno. BriTankuBaromas (apXuMeaoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJIEHUS T'a3a OT TEMIIEPATYPh.

[lepenaua naBneHUs KUJKOCTHIO U Ta30M.

Coobmarommuecs: Cocypl.

I'mppasnnueckwmii mpecc.

[IposiBnenue nericTBus aTMoc(hepHOTO TaBICHHUS.

3aBHUCHMOCTD BBITAIKUBAIONIEH CHUIIBI OT 00bEMa MOTPYKEHHOM YacTH TeJla W TJIOTHOCTH

AKUIKOCTH.

PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcroBue miaBaHus TeN: MJIABAaHUE WM MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOUIEHUS
IUIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopmuvie pabomuvl u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BOAE OT 00bEMa MOTpYXKEHHOM B KHUIKOCTh
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YacTH Tela.
2. OmnpeneneHre BBITAJKUBAIONIEH CHJIBI, JCHCTBYIOIIEH Ha TEI0, MNOTPYXKEHHOE B
AKHUJKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CUJIBI, IEUCTBYIOIIEH HA TEIO B KUJIKOCTH,
OT MAaccChl TeJa.
4. OnbIThl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAIKHWBAIOIIECH CHJIIbI, JEUCTBYIOIIEH Ha
TEJIO B XHUJKOCTH, OT 00b&Ma MOTpYyXKEHHOW B JKUJIKOCTh YaCTH Tela M OT IUIOTHOCTH
YKUJIKOCTH.

5. KoncrpyupoBanue apeoMerpa WJIM KOHCTPYHPOBAHUE JIOJKM U ONpeleieHue e&

rpy30H0AbEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTD. JHEprus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTeie MeXaHU3MBI: pbIuar, OJOK, HAKIIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBECHs pbIyara.
[IpuMeHeHue npaBuiia paBHOBECHS pbluara K 0J10Ky. «3o0soToe npaBuiio» Mexanuku. KIT/] mpocthix
MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanundeckas sHeprusi. Kunernueckas v nmoreHiuanbHas sHeprud. [IpeBpaiiienne ogHoro
BHJIa MEXAHUYECKON YHEPTUU B IPYroi. 3aKOH COXPAaHEHHUS SHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onsimol.

1. OmnpeneneHue pabOTBl CHIIBI TPEHUS IPU PABHOMEPHOM JIBIDKCHHMH Tela II0

TOPU30HTAIBHON IIOBEPXHOCTH.

2. HccnenoBaHue ycioBHil paBHOBECHS pblyara.
N3mepenne KII/] HaKIIOHHOM IIOCKOCTH.

4. W3yueHue 3aKOHA COXPAHEHUS MEXaHUYECKOMN SHEPIUH.

w

8 KIIACC

Paznen 6. TerioBble siBjieHHS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUHU CTPOEHMs BellecTBa. Macca u
pa3Mepbl  aToMOB M MOJeKyd.  ONbIThl, TOATBEP)KIAIONIME  OCHOBHBIC  MOJOKECHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPHUH.

Mopenu TBEPAOTO, XUAKOTO M Ta3000pa3HOrO COCTOSIHUM BemecTBa. Kpucrammmdeckue u
amop¢ubie Tena. OObsACHEHHE CBOICTB Ta30B, KUIKOCTEH M TBEPIBIX TEN HA OCHOBE MOJOKEHUHN
MOJICKYJIIPHO-KUHETUYECKOW Teopur. C(CMmauMBaHWE W KaNWUIAPHBIE SBJICHHS. TeIIOBOE
pacIIMpEHHE U CKATHUE.

Temneparypa. CBsi3p TeMmmeparypbl €O CKOPOCTBIO TEIUIOBOTO JBWIKEHHUS YaCTHIL.
Buytpennss sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPTuu: TeIionepeaaya U COBEpIICHUE
paboTel. Buasl Temonepenayun: TEMIoMpoOBOAHOCTb, KOHBEKIIUS, U3TYUCHHE.

KonuuecTtBo TemnoThl. YaenbHas TEMIOEMKOCTh BEIIECTBA. [eMIO00MEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIioBoro OamaHca. IlmaBneHwe u OTBepAeBaHHWE KPHUCTALTUYECKUX
BEIIECTB. YAenbHas TeIuioTa ImiaBieHus. [lapooOpa3oBaHue u KoHAeHcanus. VcmapeHwue.
Kunenue. VYnenpHas Teruiota mnapooOpa3oBaHus. 3aBUCHUMOCTh TEMIEpPaTyphl KHIIEHUS OT
aTMoc(epHOTro JaBICHHUS.

Brnaxnocts Bo3ayXa.

DHeprus TOIIMBaA. Y IeibHas TEIJI0TA CTOPAHUS.

[Ipunnuner  pabotel TemmoBbix aurareneid KIIJ[ temmoBoro naBurartens. TerutoBbie
JIBUTATENH U 3alIUTa OKPYKAIOIIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS PHEPTUU B TEIJIOBBIX IPOLIECCaX.

Hemoncmpayuu.

Habmtonenne 6poyHOBCKOTO JIBUYKEHUSI.

Ha6mronenue quddysun.

Habmoienue sSBiIeHU CMaYMBaHUSI U KAMMJUTSIPHBIX SBJICHHIA.

Hab6mronenne TenioBoro pacuimpeHus Tel.

W3meHeHue gaBiieHus ra3a npyu M3MEHEHUN 00bEMa U HarpeBaHUM W OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTypsl.

Buasl Tenionepenaun.

NoukwNE



8. OxJaxJIeHue Mpu COBEPIICHUU PaOOTHI.

9. HarpeBanue npu coBepiieHUN pabOThl BHEIIHUMHU CHUIIAMHU.

10. CpaBHEeHUE TEIIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HaOnroqeHre KUIIEHUS.

12. HabumoieHre TTOCTOSTHCTBA TEMITEPATYPhI MPH TUTABIICHUH.

13. Moaenu TenI0BBIX IBUTATEIICH.

Jlabopamopnusie pabomot u onvimel.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHMSL.

OnBITHI 110 BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WM caxapa.

OnbITH IO HAOTIOIGHUIO TEIUIOBOTO PACHIMPEHHS a30B, )KUIKOCTEH 1 TBEPIBIX TEI.
Omnpenenenue AaBieHUs BO3yXa B OayUIOHE MITIPHIIA.

OnepIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb [aBJIEHHUsS BO3AyXa OT €ro oobéma Hu
HarpeBaHUs WU OXJIaXKICHHUS.

[IpoBepka THMOTE3bl JIMHEHHOW 3aBUCHUMOCTH JUTMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEeMIIEpPaTypHl.

7. HaOmrogenue u3MEeHEHHsS BHYTPEHHEH HSHEpruM Teja B pe3yibTaTe TeIulonepenayd u

paboThI BHEITHUX CHIL.

8. HccnenoBanue siBJICHUS TEIJIO0OMEHA MTPU CMEUIMBAHUU XOJIOJAHOMN U ropsiYeil BOBI.

9. OmpeneneHne KOJIUIECTBA TETUIOTHI, IIOJIYYEHHOTO BOJOH MPH TETJIOOOMEHE C HarpeThiM

METAJUIMYECKUM [IUIMHAPOM.

10. OmnpenieneHyie yAeabHOU TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpoiecca HCHapeHus..

12. OnpenieneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenue yieabHON TEIUIOTHI IUIaBJICHUS JIbJA.

Paznen 7. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

Onextpuszanus Tena. JIBa poja 3MeKTpUUEeCcKUX 3apsAaoB. BzanMonelicTBrue 3apsyKEHHBIX Tell.
3akon Kynona (3aBUCHUMOCTH CHIIBI B3aMMOJCUCTBHUS 3apsHKECHHBIX TENl OT BEIWYHMHBI 3apsijioB U
paccTOsHUS MEXY TE€JIaMu).

Onekrpuueckoe noisie. Hampsok€HHOCTh 3nektpuyeckoro mnoss. [lpuHnun cynepno3uuuu
ANEKTPUYECKUX I0JIEH (Ha KAaUECTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsiioB. DJIEeMEHTAPHBIN IeKTpruueckuil 3apsaa. CTpoeHue aToma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBaHUS DSJEKTPUUYECKOrOo ToKa. McTouHMKH
MIOCTOSIHHOTO TOKa. JIeHCTBUS 5SIEKTPUUECKOro TOKa (TEIIOBOE, XHMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKHI TOK B )KUJIKOCTSX U ra3ax.

Onextpuueckas uenb. Cuna TOKa. OnekTpudeckoe HampspkeHue. ComnpoTHBIEHHE
MPOBOJIHMKA. YJIETbHOE COINpPOTHUBJIEHHE BemlecTBa. 3akoH Oma Uil ydacTKa UeNu.
[TocnenoBarenbHOE U MapaieIbHOE COETUHEHNE TPOBOJHUKOB.

PaGota u MouIHOCTh ANeKTpUYecKoro Toka. 3akoH J[xoynsa—JleHma. DnekTprudeckue 1enu u
MOTpeOUTENH IEKTPUUECKOM 3Heprun B 0bITy. KopoTkoe 3aMbikaHue.

[TocTostHHBIE MarHuThl. B3aumoaelcTBHE TOCTOSTHHBIX MAarHMTOB. MarHutHoe ToJIe.
MarnuTtHoe nojie 3eMJId U ero 3Ha4eHHe NS KU3HU Ha 3emse. OnbIT Dpcrena. MarHuTHoe mosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3IeKTpOMarHuToOB B TEXHUKE. JIeficTBUEe MarHUTHOTO MOJS HA
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUTATEIb MOCTOSTHHOTO TOKa. Vcronp30BaHne JEKTPOABUTATENEH B
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

OnbiTel  @apanes.  SBieHwe  anekTpoMarHUTHOW — wHAYKnuu. [IpaBuno  Jlenua.
Onektporerepatop. CmocoObl TMONYyYEHHUs OJICKTPUUECKON JHEPrud. DIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DJeKTpu3anus Tell.

JIBa pojia JIEKTPUUECKUX 3apsA0B U B3aUMOJEHCTBUE 3apsKEHHBIX TEll.
Y CTpOoHUCTBO U IEHCTBHE AIEKTPOCKONA.

DneKkTpocTaTU4ecKas MHIYKIHUS.

3aKOH COXpaHEHUs IIEKTPUUECKUX 3apsI0B.

[TpoBOTHHKYN W AUDIICKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUUYECKOTO MOJIS.
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8. HCTOYHMKH MOCTOSHHOIO TOKA.

9. J[lelcTBUA SIEKTPUIECKOTO TOKA.

10. DneKTpUYECKHU TOK B )KUIKOCTH.

11. I"'a30BbIH pa3ps.

12. I3mepeHune CHIIbl TOKa aMIIEPMETPOM.

13. M3Mepenue 3JIeKTpUYECKOro HapsKEHNs BOJIBTMETPOM.

14. Peocrat U Mara3uH CONPOTUBIICHUH.

15. B3auMoIeliCTBHE MOCTOSHHBIX MAarHUTOB.

16. MoaennpoBanre HEBO3MOXKHOCTH pa3JI€JICHUs IOJIFOCOB MarHUTa.

17. MonenupoBaHre MarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB.

18. OnbIT Dpcrena.

19. MaruuTtHoOe 1oJie TOKa. DJIEKTPOMArHuT.

20. JleficTBME MarHUTHOTO TOJISI HA IMIPOBOJHUK C TOKOM.

21. DeKTpoABUIATEINb IOCTOSIHHOTO TOKA.

22. UccnenoBanue sIBJICHUS 3JEKTPOMATHUTHON UHIYKLIHH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HaIIPABJICHUS UHAYKLIHOHHOI'O TOKA OT YCJIOBHUM €0 BO3HUKHOBEHUS.

25. DAeKTpOoreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnuvie pabomot u onvimel.

OmnbITH IO HAOTIOACHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.

HccnenoBanue necTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKYU U IUSJIEKTPUKH.

COopxka u mpoBepka pabOThl AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbl TOKA.

N3mepenue u peryampoBaHue HaPsKEHUS.

UccnepoBanue 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS

pe3uCcTOpa U HAPSKEHUS Ha PE3UCTOPE.

7. OnepIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb AJIEKTPUUYECKOTO COITPOTUBIICHHS MPOBOJIHHKA
OT €ro JJIMHBI, IUTOIIA/IM OIIEPEYHOT0 CEYEHUS U MaTepHala.

8. IIpoBepka mpaBwiIa CIOKEHHS HANPSHKEHUU NPU IMOCIEAOBATEIBHOM COEAMHEHUHN ABYX
PE3UCTOPOB.

9. IIpoBepka npaBwiia Ui CUIIBI TOKA IIPU NApAIIIEIIBHOM COEAMHEHUHN PE3UCTOPOB.

10. Onpenenenne paboOThI HIEKTPUYECKOTO TOKA, HIIYILIETO Yepe3 Pe3UCTop.

11. OmnpenieneHrie MOIIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. VccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, UIYILETO Yepe3 JIAMIIOUKY, OT HANpsKEHUs Ha
HEM.

13. Onpenenenne KIIJ[ Harpesarens.

14. ViccnenoBaHre MarHUTHOTO B3aMMOJIEUCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3ydeHne MarHuTHOTO TIOJSI TIOCTOSIHHBIX MArHUTOB TpU HX OOBEAMHEHUU U
pa3lelIeHun.

16. MccnenoBanne NeUCTBUS dJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbITI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJEUCTBUSl KATYIIKA C TOKOM H
Mar"uTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTyIIIKE.

18. M3yueHue neicTBUSI MAarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3yueHue padoThl AIEKTPOABUTATENS.

20. U3mepenne KIIJI anexTpoaBUraTeIbHON yCTAHOBKH.

21. OnpITHl TO MCCIEIOBAHUIO SIBIICHUSI AJIEKTPOMATHUTHOM WMHIYKLUHMH: HCCIEIO0BAHHE
W3MEHEHU 3HaYeHMs U HalPpaBJIEHUsI HHAYKLIIHOHHOTO TOKa.
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Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannyeckoe nBHkeHHE. MarepuanbHas Touka. Cucrema oTc4€ra. OTHOCUTEIBHOCTH
MEXaHUUYECKOTO JBWKEHMs. PaBHOMEpHOoe mpsMoiuHeiHOe nBWKeHHe. HepaBHoMepHOe
npsMoiuHeiiHoe nBwkeHue. CpeaHsss M MIHOBEHHAsh CKOpPOCTh Tejla MpU HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOyCKOpeHHOE TpsiMoJinHEHHOe aBuxkeHue. CBoOomHoe maneHue. OmbIThI
lanunes.



PaBHOMepHOE ABWXKEHHME 1O OKpYXHOCTU. Ilepumon m uvactora oOpamienus. JluHeiiHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHHE.

Ilepbit 3axkoH HerotoHa. Bropoit 3akon HerotoHa. Tperuit 3akoH Herorona. IlpuHiuun
CYIEPIO3HULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cuiia TPEHUS CKOJIbXEHUS, CUJIa TPEHUS TOKOS,
IpyTHE BUIBI TPEHHUS.

Cuna TsSKECTH M 3aKOH BCEMHPHOTO TATOTEHHSA. YCKOpPEHHE CBOOOIHOTO MaJCHUS.
IBuxenue mianer Bokpyr Connua. [lepsas kocmudeckast ckopocTs. HeBECOMOCTB U TEpErpy3KHu.

PaBHOBecue marepualibHON TOYKH. AOGCOTIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tema ¢
3aKpeNIEHHON OChIO BpanieHus. MomeHT cuibl. LleHTp TsbxecTy.

Wmnynec Tena. M3meHeHune umnyinbca. MMmysnbc cuiibl. 3aKOH COXpPAHEHHUS! HMMIIYJbCA.
PeaktuBHOE BHKEHUE.

Mexanunueckass pabora U MomHOCTh. PaboTa cun TspKecTH, ynpyroctd, TpeHus. Cs3b
sHeprun u pabotel. IloTeHuManbHas »HEprus Tena, MOAHATOrO HAaJ IOBEPXHOCTBIO 3EMIIH.
[TorenumanpHas dHeprus cxkarod npyxxusHsl. Kunerudeckas sHeprus. Teopema 0 KMHETHYECKOU
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MEXaHW4eCKOro IBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE INyTeH U TPACKTOPUN JBUKEHHMSI OJHOTO M TOrO € Tejla OTHOCUTEIBHO

Pa3HBIX TEJ OTCUETA.

3. H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHMUS.

5. HaOmnropeHue BHXKEHUS Tella 110 OKPYKHOCTH.

6. HaOnromenne MexXaHMYECKHX SIBICHUH, MPOUCXOIAIIMX B cucTeMe oTcuéra «Temexkan

pu € paBHOMEPHOM U YCKOPEHHOM JIB’KEHHH OTHOCHUTEJIBHO KaOMHETa (PU3UKH.
7. 3aBHUCHUMOCTb YCKOPEHHUS Te€la OT MACChl Tejla U JEHCTBYIOIIEH Ha HETO CUJIBL.
8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TE.
9. H3meHeHue Beca Tena pyu yCKOPEHHOM JIBUKEHHH.
10. Ilepenaya umIrysbca pu B3auMOIEHCTBUU TEIL.
11. IlpeoOpa3oBaHus SHEPTHH TPU B3AUMOJICHCTBUHN TEJI.
12. CoxpaHeHue UMITYNbCa [IPU HEYIPYTOM B3aUMOAECHCTBUH.
13. CoxpaHeHne uMnysbca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.
14. HabntoieHne peakTUBHOTO ABM)KECHHUS.
15. CoxpaHeHne MeXaHU4eCKOM SHEPrHH MPU CBOOOTHOM MaJICHUH.
16. CoxpaHeHue MEXaHUYECKOW SHEPTUH MPH JIBUKEHUU TeJla MO/ IeUCTBUEM IPY>KUHBI.
Jlabopamopuvie padomol u onvimul.
1. KoncTtpyumpoBaHue TpakTa A1 pasroHa W JAJIBHEHMIIEr0 pPAaBHOMEPHOIO JBHKCHHUS
HIAPUKA WU TEJIEKKH.

2. OmnpezneneHue cpenHeil CKOPOCTU CKOJNbXKEHHs Opycka MM JBM)KEHHUS IIapHKa IO
HAaKJIOHHOM TUIOCKOCTH.

3. OmpenencHue yCKOpeHHUs Tejla IIPH PaBHOYCKOPEHHOM JIBKEHMM IIO HAKJIOHHOHN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH ITyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBHKEHHMU Oe3
Ha4aJIbHOW CKOPOCTH.

5. IlpoBepka rumoTe3bl: €CIU MPH PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HayaJlbHOW CKOPOCTH
IIYTH OTHOCATCS KAK PsIi HEYETHBIX YHCEI, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU

OJITMHAKOBBI.

6. HccrnenoBaHue 3aBUCHMOCTM CWJIBI TPEHUS CKOJBXEHUS OT CHJIbl HOPMaJIbHOTO
JaBIICHHUSL.

7. Ompenenenue kod(ppuimeHTa TPEHUS CKOTBKCHHSI.

8. OmpeneneHne KECTKOCTU MPYKUHBI.

9. Ompenenenve pa®OTHl CHJIBI TPEHUS NPU PABHOMEPHOM JIBIDKEHHUHM Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YIPYrOCTH MpHU NOABEME TIpy3a C HCHOIb30BaAaHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

11. M3yueHue 3aKk0HA COXpAHEHUsS] JHEPTUH.



Pa3znen 9. Mexanuveckne KoJjie0aHus U BOJIHBI.

KonebarenpHoe nBrwkenne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHWI: TEPHOJ, YacToTa,
amIMTyna.  MareMaTHdeckuii W IPYKUHHBIM MadATHUKU. [IpeBpamieHue »sHeprum Ipu
KoJ1e0aTeIbHOM JABM)KEHUU.

3aryxatomue kojeOaHus. BeiHyxIeHHble KoseOanus. Pe3onanc. MexaHndeckue BOJHBI.
CBoiicTBa MexaHH4YeCKUX BOJH. [IpoonbpHbIe U nonepeyHble BOIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHusi. MexaHnu4eCcKre BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

Habmonenue xosnebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmoienue BeIHYX/IEHHBIX KOJIeOaHUIl U pe30HaHca.

PacripocTpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).

Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUUYECKUI pEe30HaHC.

JIaﬁopamoprle padomout u onvimol.

1. OmpeneneHue 4acTOThl U IEpUOIa KojdeOaHU MaTeMAaTUYECKOTr0 MasiTHUKA.

2. OmpeneneHue YacTOThI U NIEpHOa KOJEOAHUN TPY)KMHHOI'O MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH IEpHOJa KoJieOaHHWI TMOABEIIEHHOTO K HHUTH TIpy3a OT
JUTMHBI HUTH.

4. WccnegoBaHue 3aBUCHMOCTH TepHOAa KOJeOaHUI MPYXKUHHOTO MasTHHUKA OT MAacChl

rpysa.
5. IlpoBepka HE3aBHCUMOCTH MEPHO/A KOJCOaHHI TPy3a, MOJABEIICHHOTO K HUTH, OT MacChl

rpy3a.
6. OnBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh IMEPHOIa KOJICOAHUI MPY>KUHHOTO MasTHHUKA
OT MAacChl I'py3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHusi CBOOOJIHOIO Ma/IeHuUS.
Pazpnen 10. DinekTpoMarHuTHOE M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3J€KTPOMAarHUTHBIX BOJIH.
[IIxana 3meKTpOMarHuTHHIX BOJIH. VICOIb30BaHNe 3JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoJHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomsl u onsimol.
1. H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIBIO MOOMIBHOTO TenedoHa.
Pa3nea 11. CBeToBbIe sIBJICHUS.
JlyueBass mognens cBera. Mcrounuku cBera. [IpsMonnHeilHOe pacmpocTpaHEHUE CBETaA.
3armenus Comnnia u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomiienne cBera. 3akoH npenomiieHus: csBera. [losiHOE BHyTpeHHee OTpa)KEHHME CBETA.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.
JIunza. Xon myyeit B muH3e. OnTudeckas cuctema ¢oroanmnapara, MUKPOCKOIIAa U TEJIECKOTa.
I'na3 kak ontuyeckas cucreMa. biM3opyKkocTh U JaTbHO30PKOCTb.
Pasznoxxenue Genoro ceera B cnekTp. OnbiTel HhtoToHA. ClloK€HHE CIIEKTPATbHBIX I[BETOB.
Jucnepcus cera.
Hemoncmpayuu.
[IpsiMonuHetHOE paclIpOCTPAHEHUE CBETA.
OtpaxeHue cBeTa.
[Tonydenue n300pakeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenominenne cpera.
OnTuyeckuii CBETOBO/I.
Xon nydeil B cobuparouieil 1uH3e.
XoJ J1y4eil B pacCeuBarollen JTUH3E.
[Tonmy4yenue n300pa’keHUIA C TOMOIIBIO JIMH3.
[Tpunumn neiicTBus goroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
10 Mopens riasa.
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11. PaznoskeHue Oenoro cBera B CIEKTp.

12. Ilony4eHue Oenoro cBera Mpu CIOKEHUH CBETA Pa3HbIX L[BETOB.

Jlabopamopmuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH YIUIa OTPAXKEHHS CBETOBOTO JIyda OT yIjla IMaJeHUs.

2. H3zyueHue xapaKkTEpUCTHK U300paXeHHUs MpeaAMETa B IIJIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCHMOCTH yIJla IIPEJIOMIICHUS CBETOBOIO Jy4a OT yrja IaJeHus Ha
I'PaHULE «BO3yX—CTEKIIO».

[Tonydenue n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne GOKYCHOIO pacCTOSTHUS U ONITUYECKOM CHIIbl COOMparoILei INH3BI.

OMnBITH IO PA3NIOKEHHUIO OETIOTO CBETA B CHEKTP.

OnbIThl [0 BOCHPUATUIO LBETAa NPEAMETOB IPU UX HAOMIOJEHHM uepe3 ILIBETOBBIE
GUIBTPHL

Pa3nen 12. KBanToBbI€e IBJICHHUS.

OmnsiTel Pesepdopna u mmanerapuas mozens aroma. Mogens atoma bopa. Mcnyckanue u
IIOTJIOLEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIE CIIEKTPHI.

PamnoaktuBHOCTE. Anb(da, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyxnonnas wmogens atoMHoro szapa. M3zoromsl. PaguoaxkTtuBHble mnpespamenus. Ilepuon
10JIypacnaia aTOMHBIX sJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsilOBOIO M MAacCOBOTO YMCEI. DHEPrUsl CBA3H
aToMHBIX sifep. CBs3b Macchl U dHepruu. Peaknuu cunres3a u aeneHus saep. MIcTouHUKYM SHEpruu
CoinHna u 3B€31.

SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JTy4yeHUs U MOTJIOIIEHUS.

CrieKTphl pa3avyHbIX I'a30B.

Crnektp Boznopoza.

Habmronenune TpexoB B kamepe BuibcoHa.

PaGota cuéryrka HOHU3UPYIOMINUX U3TYyUCHHIH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlaﬁopamopubte padomwl u onvimol.

1. HaOnroneHue CIUTONIHBIX M THHEHYATBIX CIIEKTPOB U3IYICHUSI.

2. HccnenoBanme TpEKOB: M3MEPEHUE DHEPIUM YACTUIBI 10 TOPMO3HOMY IyTH (1O

¢dororpadusam).

3. WM3mepenue paguoakTUBHOTO (poHa.

IToBTOpPHTE/IBLHO-00001IAKO NI MOLYIb.

[ToBTOpHUTENBHO-0000IIAOIINIT MOTY/b TIPEAHA3HAYEH /I CHCTEMAaTH3aIliu U 0000IIeHuUs
MPEIMETHOTO COAEP)KaHUS U OINbITAa JEATEIIBHOCTH, IPUOOPETEHHOIO MPU M3YYEHUHU BCETrO Kypca
¢bu3MKM, a TakXkKe A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (pu3uKe Uit
o0yyaromuxcs, BEIOpPaBIIMX 3TOT y4eOHBIH MpeaMeT.

[Ipn M3ydyeHun JAaHHOTO MOAYJS PEaTU3yIOTCSI U CUCTEMATU3UPYIOTCS BUABI JESTEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECTIeUMBAETCS JOCTHIKEHHE MPEAMETHBIX M METANPEIMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs, (OpPMUPYETCS €CTECTBEHHOHAYYHAsrPaMOTHOCTb: OCBOCHHE HAay4HbIX
METOZIOB HCCIEOBaHMs SIBJICHUNH TPUPOABI U TEXHUKH, OBJIAJCHHE YMEHHUSIMHU OOBSICHATH
¢bu3nueckue SBIEHUS, IPUMEHSS MOJyYEeHHbIE 3HAHMSI, peIlIaTh 3a/1a4, B TOM YHCIIe KaYeCTBEHHbIE
U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIHATBEHO AEATENBHOCTHBIA XapakTEp JAHHOTO pas3felia pealu3yercs 3a CYET TOro,
4TO 00y4arolecs BhIMOIHAIOT 33aHus, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HaHUU Paclo3HaBaTh U HAyYHO OOBACHATH (U3NUYECKUE SIBJICHUS B
OKpY>KaroIllell IPUPOJIE U TIOBCETHEBHOM KU3HH;

WCIIOJIb30BaTh HAy4YHbIE METOJbl HCCIIEIOBaHUS (PU3NYECKUX SIBJICHUH, B TOM YHUCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYUEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4Hble OCHOBBI HauOoJiee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHUH,
HalpuMep, MPAKTUYECKOr0 UCIIOJIb30BAHMS PA3IMYHBIX HUCTOUYHMKOB DHEPIUU HA OCHOBE 3aKOHA
MPEBPALICHHS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUH.

Nowuk

ounkwnNRE



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA
W3yuenune Gu3MKKU Ha ypOBHE OCHOBHOTO OOIIIEr0 0Opa30BaHMs HAINPABICHO HA IOCTHUKECHUE

JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00Pa30BaTENIbHBIX PE3yIbTATOB.

B pesymbrare wu3ydeHuwss QUMK HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS Y
oOyyarorerocst 0y1yT coOpMHpPOBAHBI CIEYIOIUE JTUNYHOCTHBIE PE3YNIbTAThl B YACTH:
1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

® - NPOSIBIIEHUE HHTEpeca K MCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCHMCKOM (hU3MYECKOil
HaYKU;

® - [IGHHOCTHOE OTHOLICHHE K JTOCTHKCHHUAM POCCUUCKUX YUEHBIX-(PH3HKOB;

2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

® - TOTOBHOCTh K AaKTMBHOMY Y4YacTHIO B OOCYXJEHUHU OOIIECTBEHHO3HAUUMBIXU ITUYECKHUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUHN (PHU3HKH;

® - OCO3HaHUE BaKHOCTH MOPAIbHO-3TUYECKUX IIPUHLUIIOB B AEATEIBHOCTU YUEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMSL:

® - BOCIPHATHE ICTETUYECKHX KadecTB (PU3MUECKOW HAayKH: €€ TapMOHUYHOTO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

® - OCO3HaHUE LIEHHOCTH (PU3MUYECKONM HAYKHM KaK MOIIHOTO HMHCTPYMEHTa IO3HaHUS MMHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUILEH COCTABIIAIONIEH KYJIbTYpPHI;

® - pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTH, UHTEPECa K UCCIIE0BATENILCKON e TeIbHOCTH;

5) popmupoBaHus KyJIbTYPbI 310POBbS H 3MOLMOHAIBHOI0 0JIATONIOTY UM

® - OCO3HAHME IEHHOCTH 0e30MacHOro o0pas3a KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
BaXHOCTHU IpaBUJ OE30MaCHOr0 MOBEAEHUS HA TPAHCHOPTE, Ha J0pOorax, ¢ 3JIEKTPUUECKUM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

e - chopMHUpOBAaHHOCTH HABBIKA pedIIEeKCHUH, PU3HAHUE CBOETO MPaBa Ha OMIMOKY U TaKOTO XKe
IpaBa y ApYyroro 4ejJoBeKa;

6) Tpya0BOro BOCIMTAHUS:

® - AaKTUBHOE YYacTHE B PELICHUM MPAKTUUYECKUX 337ay (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3aluy, ropoja, Kpasi) TEXHOJIOIMYECKON U COLMaIbHON HAIpPaBICHHOCTH, TPEOYIOIUX B
TOM 4ucIie U GU3NYECKUX 3HAHU;

® - MHTEpeC K MPaKTUUYECKOMY U3YUEHHUIO podeccri, CBSI3aHHbIX C (PU3UKON;

7) 3K0JIOTM4YECKOT0 BOCTTUTAHUSA:

e - OpHEHTAlMs Ha NpUMEHEHUEe (U3NYECKUX 3HAHUU s peuleHus 3ajad B 00JacTH
OKpYXKarollel cpesbl, IUIAHWPOBAHUSI TIOCTYIKOB M OLIEHKU MX BO3MOXKHBIX MOCJIEJICTBUMN JIs
OKpYXKaroIlel Cpebl;

® - 0CO3HaHUE I00aTbHOIO XapaKTepa dKOJOTHUYECKUX MPOOJIeM U MMyTel X peleHUS;

8) aganTannu K M3MEHSIOIIMMCH YCJIOBUIM COUMAJIBLHON ¥ IPUPOIHOM Cpeabl:

e - OTPeOHOCTh BO B3aUMOAEHUCTBUM MPU BBIOJHEHUU MCCIIEOBAaHUN U NMPOEKTOB (PU3NUECKOMH
HAIPAaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM JIPYTHX;

® - [IOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO AESITEIbHOCTD;

e - O0TPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4ucie GOpMyTupoBaTh UJIEH, OHITHS,
TUIOTE3bI 0 (PU3NYECKUX 00BEKTaX U SIBJICHUSX;

® - 0CO3HaHUE AEPUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 001acTH (DU3UKH;

® - [UIAHUPOBAHME CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

® - CTpeMJICHHME aHAJIM3UPOBATh M BBIABIATH B3aMMOCBS3H MPUPOABI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJIE C UCTOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKAa CBOMX JCHCTBHM C Yy4€TOM BIMSIHHMS Ha OKPYXAIOUIYI0 Cpely, BO3MO>KHBIX
17100aJTbHBIX TOCIIEICTBUHA.

METANPEJMETHBIE PE3YJIbTATHI
B pesynbrare ocBoeHHs IpOrpaMMBbl 0 PU3UKE HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs
y oOygaromerocs OyayT chopMupoBaHbl MeTamnpeIMeTHble Pe3yJbTaThbl, BKIIOYAIOININE
MO3HABATENbHBIE YHUBEpCANbHbIE Y4eOHBIE JEHCTBUS, KOMMYHUKATHBHBIE YHUBEPCAIbHBIC
yueOHbIe JeMCTBUS, PETYJISITUBHBIE YHUBEPCAJIbHbIE YUeOHBIE JEHCTBUS.



Ilo3naBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble Jjornueckue aeiicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIIECTBEHHBIE MPU3HAKN O0BEKTOB (SBJICHHIA);
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIMUA, OCHOBAHUS I 0000IICHUS U
CpaBHEHUSI,

BBISBJISTH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B pacCMAaTPUBAEMBIX (aKTax, JaHHBIX U
HAOIIOICHUSX, OTHOCAIINXCS K (DU3UIESCKUM SIBIICHUSIM;

BBISIBIIITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M IPH H3YYCHUM (PHU3UUCCKUX SIBICHUH W
MPOIIECCOB, JIENIaTh BBIBOJBI C HCIOJb30BAHUEM JICAYKTUBHBIX ¥ HHIYKTUBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SX (PHU3NUIECKUX BEIHUNH;
CaMOCTOSATENILHO BBIOMpATh CIOCOO pelieHus ydeOHOH (u3nueckon 3ajayu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHHUs, BBHIOOP HamOoyiee TMOAXOAIIEIO C  y4ETOM
CaMOCTOSITEITLHO BBIJICICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKkue NeicTBUA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHMS,

MIPOBOJIUTH MO CAMOCTOSITENIHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIA (PU3MUECKUI
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeI0BaHNE (PU3HUECKOTO SIBIICHHUS,

OLICHUBATh Ha MPHUMEHUMOCTh M JIOCTOBEPHOCTh HH(POPMAIIHIO, MOJYYCHHYIO B XOJC
HCCIICIOBAHMS MIIH SKCIICPUMEHTA,;

CaMOCTOSITENILHO (DOPMYITHPOBATH OOOOIICHUS M BBIBOJBI 110 PE3YJIbTaTaM IPOBEAEHHOTO
HaOJIIOIEH NS, OIIBITA, UCCIEIOBAHMS;

MIPOTHO3MPOBATh BO3MOXHOE JajbHEHIIee pa3BUTHE (DU3MUSCKUX IPOIIECCOB, a TaKKe
BBIABUT'AaThb Hpe[IHOJIO)KCHI/ISI 06 nux pa3BI/ITI/II/I B HOBBIX yCJIOBI/ISIX 1 KOHTCKCTaXx.

PabGora ¢ undopmanmeii:

MPUMEHSTh pa3jMyYHble METOJbl, MHCTPYMEHTbI U 3allpoChl IpH IOUCKE U OTOOpE
nHGOPMAIINY WK TaHHBIX C YIETOM MPEIOKEHHON yueOHOM (hru3ndecKoi 3a1a4m;
aHAJIM3UPOBaTh, CHUCTEMATU3UPOBAaTh U HUHTEPHPETHPOBATH HHOOPMALMIO PA3TUUYHBIX
BUJIOB U ()OPM IIPECTABICHMUS;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMy NpelacTaBiIeHUs HHPOpMaLMM U
WUIIOCTPUPOBATh pelIaeMble 3a/ayd  HECJIOKHBIMM CXEMaMM, JAuarpaMMaMy, HWHOU
rpaduKoi ¥ ©X KOMOMHAIUSAMHU.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJBHBLIC yqeﬁm,le JeHCcTBUA:

B X07ie 00CyX/1eHus1 ydeOHOro MaTepuana, pe3yibTaToB JabopaTOPHBIX padOT U MPOEKTOB
3aJjaBaTh BOINPOCHI O CYILECTBY 00CYXIaeMOM TeMbl M BbICKa3bIBaTh UJEH, HAll€JICHHBIE
Ha pelIeHHe 3a/1a4M U MojepKaHue 0JaroKeaaTeIbHOCTH O0IEeHus;

COIOCTABJIATh CBOM CYXKJIEHHS C CYXIEHUSAMHM JpYrUX YYacTHUKOB JIMAJIOTa,
oOHapyXUBaTh pa3IN4Me U CXOACTBO MO3UIIHIA;

BBIPA)XaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyoJIMYHO  TNPEACTaBIATh  PE3YJIbTaThl  BBIIOJHEHHOTO  (DU3MYECKOrO  OMbITa
(9KCcTIepUMeHTa, UCCIeI0BaHNs, IPOEKTA);

MOHWMATh M WCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIAYAIIbHOW pabOTHI MpU
pelIeHnH KOHKPETHON (pU3NYecKOi npoOIembl;

NPUHUMATh LEJIW COBMECTHOH JIeSTeNbHOCTH, OpPraHMU30BBIBATH JAEUCTBUS 1O €€
JOCTH)KEHHUIO: PAaCHpeAeNsiTh pOJiM, OOCY)XIaTh IMPOLECCHl M Pe3yJbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

BBIMOJIHATE CBOIO YacTb pPabOThI, JIOCTUTas KAaueCTBEHHOTO pe3yjbTaTra IO CBOEMY
HaMpaBJICHUIO U KOOPJMHUPYS CBOU JCHCTBUS C APYTUMH YWIEHAMH KOMaH]Ibl;

OILICHHMBATh KauyeCTBO CBOETO BKJa/a B OOLIMN MPOJYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOJACHCTBHSL.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA
Camoopranuszauus:

BBISIBJISATH NMPOOJIEMBI B J)KM3HEHHBIX U YYEOHBIX CHUTYallUsX, TPEOYIOIIUX Ui PELIeHUs
(bu3NyYecKrX 3HaAHUI;

OPUEHTHPOBATbCS B PA3IUYHBIX IMOAXOJAX MPHUHATHUS pEIIEHUN (MHIUBUIYAIbHOE,
IIPUHATHE PELLIECHUS B IPYIIE, IPUHATHE PELIEHUI IPYNIION);



CaMOCTOSITENIbHO COCTABIISATh AJTOPUTM pelieHus (U3NYECKON 3ajauyd WM IUlaHa
UCCIICIOBAaHUsI C Y4ETOM HMEIOIIMXCS PECYpCcOB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh NIpEAaraéMble BAPHAHTHI PEIICHHH;
JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/VIEKT:

JaBaTh a/IEKBaTHYIO OIICHKY CUTYalllu M MpeJyIaraTh IuiaH e€ N3MEHEeHMS,

OOBSICHATh MPUYMHBI JOCTHKEHUS (HEJOCTH)KEHUS) PE3yNIbTaTOB JEATENbHOCTH, J1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B JESITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHS (HU3MUECKOTO
UCCIICOBAaHUS MM MPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIUXCS
CUTYyallUd, YCTAHOBJIEHHBIX OIINOOK, BOSHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IETH U YCIOBHSM;

CTaBUTHh ce0s HA MECTO JPYroro 4ejoBeKa B XOJE CHOpa MM JUCKYCCHH Ha HAYYHYIO
TEeMY, HOHUMATh MOTHUBBI, HAMEPEHHS U JIOTHKY JPYyTroro;

NpU3HABATh CBOE IMpPaBO Ha OMMOKY MNpU pemieHud (U3NYECKUX 3a4ad Wi B
YTBEPK/ICHHUSIX Ha HAyYHBIE TEMBI U TAaKOE K€ MPaBO JAPYTOro.

HNPEAMETHBIE PE3YJBbTATbBI
K koHumy oOydeHuss B 7 Kjacce NpeiMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMINXCSI YMEHUI:

UCIOJb30BaTh MOHATUSA: (U3WYECKME W  XUMHUYECKHE SIBIICHUs, HaOJIOJCHHE,
9KCHEPUMEHT, MOJelb, I'MIIOTe3a, €AMHUIbl (U3NYECKUX BEIMYMH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSIHUS BelecTBa (TBEPAOE, JKUAKOE, ra3000pa3HOE), MEXaHHYECKOEe
JBUKCHHE (paBHOMEpHOE, HEPaBHOMEPHOE, OpSMOJIMHEHHOE),  TpaeKkTopus,
paBHOJEHCTByIOIas cuia, Jnaedopmanus (ympyras, IUIacTHYecKas), HEBECOMOCTb,
cooOmIaroIIecs COCY/Ibl;

pa3nmuyath sBieHUs (TUQQy3us, TEIIOBOE ABIKEHHE YACTHIl BEUIECTBA, PAaBHOMEPHOE
JBAKEHHE, HEPABHOMEPHOE [IBUJKCHHME, WHEPLUSA, B3aUMOJICHCTBUE TEJ, PaBHOBECHE
TBEPABIX TEJ C 3aKPEILNIEHHON OCBIO BpALICHMs, Iepeaada JaBIeHUs TBEPABIMU TEIaMH,
KHUIKOCTAIMA M Tra3amH, arMoc(epHOe MaBlieHHE, IIJIaBaHWE TEJ, MPEBPAIICHUS
MEXaHUYECKOH 3HEpruM) Mo ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh INPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBICHUH B OKpPY)KAIOLUIEM MHUDE, B
TOM uucie (U3NYECKHe SBJIEHUS B MPHPOJIE: MPUMEPHl ABIKEHHUS C pPa3IUYHBIMU
CKOPOCTSIMM B KHUBOM U HEXKUBOM IIPUPOJE, IEHCTBUE CHIIBI TPEHHUS B IIPUPOJIE U TEXHUKE,
BIIMSIHME aTMOC(HEPHOro JaBJeHUs Ha KUBOW OpraHM3M, IUIaBaHUE PbIO, pblYaru B Tele
4elioBeKa, MpH 3TOM MEpPEeBOJUTH NPAKTHUECKYIO 3a/ady B Y4YeOHYIO, BBLAEIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUM;

ONMCHIBATh U3YyYEHHBbIE CBOWCTBA Tel M (PU3NYECKUE SIBJICHUS, UCHOJIb3Yys (U3NUECKUe
BEIMYMHBI (Macca, OOBEM, IUIOTHOCTH BEUIECTBA, BPEMs, IyTb, CKOPOCTb, CpPEIHSS
CKOpOCTh, CHJIa YIPYTrOCTH, CHJIa TSXKECTH, BeC Teja, CHJla TPEHUs, JaBjieHue (TBEPIOro
Tena, ’KUJIKOCTH, ra3a), BbITAJIKMBAIOIIAsl CUJIa, MEXaHW4Yeckasi paboTa, MOIIHOCTb, MJIEY0
CHJIBI, MOMEHT CHJIbI, KOA((UIIMEHT MOJIE3HOT0 JAEHCTBHUSI MEXaHU3MOB, KUHETHYECKask U
MOTEHIIMAJIbHAsl SHEPrusi), NMPU ONMUCAHUM IPaBWIBHO TPAKTOBaTh (PU3NYECKHUI CMBICI
UCTOJIb3yEeMBbIX BEJIMYHMH, UX 0003HAYEHUS U €AMHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh
(GbopMyIibl, CBSI3bIBAIOIINE JaHHYIO (DU3MYECKYI0 BEIUYMHY C JIPYTMMM BEJTUYMHAMU,
CTPOUTH TPaPUKH N3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, GU3NYECKUE SBJICHHUS U MPOLECCHI, UCIOIb3Ys MpaBuiia
CIIOKEeHMsI CUJT (BIOJIb ONHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
MIPAaBUJIO paBHOBECHs pbluara (6J10Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS
MEXaHMYECKON »SHepruu, MpU STOM JaBaTh CIOBECHYIO (DOPMYIMpPOBKY 3aKoHa U
3aIUCBIBATh €T0 MATEMAaTUYECKOE BBIPAKECHHUE,

OOBACHATH (pU3MUECKHE SBICHMSI, IPOLIECCH U CBOMCTBA TeJl, B TOM YHCIIE€ U B KOHTEKCTE
CUTYyallMil MPAKTUKOOPHUEHTHUPOBAHHOIO XapakKTepa: BBISABIATh NMPUYMHHO-CIIECICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOrMYecKHX IIaroB ¢ OMopoil Ha 1-2 H3y4EeHHBIX



CBOMCTBA (pU3MUECKUX SABJICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amayd B 1—2 JEWCTBHUS, WCHOJB3Ys 3aKOHBI M (OPMYIIBI,
CBsI3bIBAIONME (PU3UYECKUE BEJIMYUHBI: HA OCHOBE aHAJIM3a YCIIOBHUS 3aJa4M 3alHiChIBAaTh
KpaTKoe YCJIOBHE, NOJCTaBIATh (PHU3UYECKHE BEIUYMHBI B (HOPMYJbl M IPOBOAUTH
pacuéThl, HAXOAUThH CIIPABOYHBIC JaHHbIC, HEOOXOIUMBIE JIJIsl PEeIICHUs 3aja4, OLEHUBATh
PEAUTUCTUIHOCTD TOTYYCHHOU (PU3HUECKOMN BEIMIMHBL;

pacrno3HaBaTh npoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIU (PU3MUECKUX METOJIOB, B
ONMCAaHWU MCCIEAOBAHUSA BBIIEIATh IPOBEPAEMOE  IPEANONOKEHHE (TUIIOTE3Y),
pasnuyaTth M MHTEPIPETUPOBATH MOJYYEHHBIH pe3yibTaT, HAXOIUTh OIIMOKH B XOJ€
OIIbITA, JIEJIaTh BBIBOJIBI I10 €70 PE3YJIbTaTaM;

MIPOBOAUTH OMBITHI IO HAOIIOIEHUIO (PU3UUECKUX SBICHUI WK (PU3NUECKUX CBOMCTB Tel:
dbopMynupoBaTh  MpOBEpsSEMble  MPEANOIOKEHHsS,  CcOOMpaTh  YCTAHOBKY W3
MPEUI0KEHHOTO 000PYI0BaHUS, 3aUCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBI,
BBITNIOJIHAThH NPSIMbIE U3MEPEHHs] PAcCTOSHUS, BPEMEHHU, MAacChl Tena, 00bEMa, CHIIbI U
TEMIIEpPaTypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX M IM(PPOBBIX HPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHON MOTPEITHOCTH U3MEPECHHIA,
MIPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYUHBI OT JPYrou ¢
UCIOJIb30BaHUEM TMPSMBIX U3MEPEHHH (3aBUCHMOCTH MYTH PAaBHOMEPHO JBIIKYILEroCs
TeJda OT BPEMEHU JBUKEHMS Tella, CUJIbl TPEHUS CKOJIBKEHHS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEN M HE3aBUCUMOCTU CHJIBI TPEeHHs OT IUIOUIaad
COIPUKOCHOBEHHUSI TeJl, CUJIbl YINPYrOoCTU OT YAJIMHEHUS MNPYKUHBI, BBITAJKHUBAIOIIEH
CHJIBI OT 00BEMA MOTPYKEHHOI YaCTH TeJa U OT IIIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU T€Ja, OT IIYOUHbI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUM IJIaBaHUs Tell,
YCIIOBUI paBHOBECHs] pblyara H OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHHH Y4eOHOTO
HCCIIEIOBaHMsI, COOMpPATh YCTAHOBKY U BBIIOJHATh MU3MEPEHUS, CIIEAYys MPEAI0KEHHOMY
1aHy, (UKCUPOBATh PE3YNbTaThl MOJTYYCHHONW 3aBUCHUMOCTH (U3MUYECKUX BEIMYUH B
BUJEC TMPEUIOKEHHBIX TaOmui, ¥ TrpaduKoOB, JeJlaTh BBIBOABI 10 pe3yiabTaTaM
HCCIIEA0BAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHHs (U3NYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KHUAKOCTU M TBEPAOrOo Tejla, Ccujla TPEHUS CKOJIbKEHHUS, JaBJICHHE BO3/1yXa,
BBITAJIKMBAIOIIAS CUJIA, IEUCTBYIOMIAs HA MOTPYKEHHOE B KUJKOCTh TeJ0, KO3pPuiueHt
MIOJIE3HOTO JIEUCTBUSA MPOCTBHIX MEXAHU3MOB), CIEAys MPENI0KEHHOW MHCTPYKLUU: MpU
BBITIOTHEHUH H3MEpPEHUN CcOoOMpaTh JKCHEPUMEHTANbHYI0 YCTaHOBKY M BBIYHCIATH
3HAYCHNE NCKOMOM BEIIUUHNHEL,

coOmogaTh MpaBHia TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢ JabOpaTOPHBIM
000pynOBaHUEM;

YKa3bIBaTh MPUHIMIIBI JEHCTBHS IPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOIINECS COCYbl, OAPOMETp, pblUar, MOJABUKHBIA U HEMOJBUKHBIN
0JI0K, HAaKJIOHHAs! MJIOCKOCTh;

XapaKTepU30BaTh NMPUHIUIBI IEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPONCTB
C OMOpOM Ha WX ONUcaHus (B TOM YHCIE: MOJUIMIIHHUKH, YCTPOMCTBO BOJONPOBOJA,
TUIPaBIMYECKUNA TIPECC, MAaHOMETp, BBICOTOMEp, IIOPLIHEBOW HAcOC, apeoMeETp),
UCIOJIb3YSl 3HAHMS O CBOMCTBAX (PU3MUECKHX SBJICHUNH U HEOOXOAMMBbIE (U3HUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTL TpUMEpPHl (HAXOAWTh HH(OpPMALMIO O MpHUMEpax) MPaKTHYECKOrO
UCTOJb30BaHUS (PU3MUECKUX 3HAHMW B IIOBCEJHEBHOM JKU3HU Uil OOecredeHus
0e30MmacHOCTH Mpu OOpalleHHd ¢ TNpudopaMM M TEXHUYECKHUMH YCTPONCTBaMH,
COXpPAHEHMS 37I0POBbsl M COOJIIOJICHUSI HOPM SKOJIOTHUECKOTO MOBEJCHHS B OKpYXKarolei
cpene;

OCYILLIECTBIATH OTOOpP HMCTOYHHMKOB HH(popMmanuu B HHTepHeTe B COOTBETCTBHH C
3aJJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HAa OCHOBE HMMEIOIIUXCS 3HAHMM U MYTEM CpaBHEHUS
Pa3IMYHbIX UCTOYHHKOB BBLACIATH HMHPOPMAIMIO, KOTOpas SBJISETCS MPOTUBOPEUMBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BaTh IPHU BBIMOJIHEHUN YYEOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bu3MYECKOTO CONep KaHUs, CIIPaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMamMi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIMM U3  OJHOM



3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHE TMUCHMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE 2—3
HMCTOYHUKOB HMH(OpManuu (U3NYECKOTO COJEp)KaHWs, B TOM 4HCIe MyOIMYHO JeNaTh
KpaTKHe COOOILICHHS O pe3yibTaTax MPOEKTOB WIJIM y4eOHBIX HMCCIIEJOBAHUHM, MPU ITOM
rPaMOTHO  HKCIIOJIb30BAaTh  M3Y4YCHHBIH MOHATHUHHBIA  ammapar Kypca  (U3HKH,
COIIPOBOKAATH BHICTYIJICHUE TPE3CHTAINEH;

IIpY BBIMOJHEHUN YYE€OHBIX MPOEKTOB M HCCIIEJOBAHMUN paclpeiensiTh O0S3aHHOCTH B
TpyIIe B COOTBETCTBHM C MOCTABICHHBIMH 3aJadyaMH, CJICIUTh 32 BHIIOJIHEHUEM IUIaHA
NeCTBUM, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaJ B JAEATEIbHOCTh TPYIIIIHI,
BBICTPaNBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, YUIUTHIBAsi MHEHHE OKPYKAIOIIHX.

K xonmy oOyuenus B 8 kiacce mpenMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

UCIIOJIb30BaTh IIOHATHS: Macca U pasMepbl MOJIEKYN, TEIJIOBOE IBHKEHHE aTOMOB U
MOJICKYJI, arperaTtHbleé COCTOSIHHSI BEIIECTBa, KPUCTAJUIMYECKHEe W aMmop(dHbie Tea,
HACBIIEHHBI W HEHACBHIICHHBIN Iap, BIAXKHOCTb BO3AyXd, TEMIlEpaTypa, BHYTPEHHSA
SHEprus, TEIUIOBOM JBHUIaTellb, 3JIEMEHTAPHBIA 3JICKTPUUYECKUN 3apsll, SJIEKTPHUYECKOE
110JI€, IPOBOJIHUKH U AUDJICKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE T10JIE;
pa3nuuath SIBIE€HUSA (TEIUIOBOE pacIIMpEHHE M C)KaTue, TeIuloleperada, TEemjIoBoe
paBHOBECHE, CMauyMBaHUeE, KallUJUIAPHBIE SIBICHUS, UCIIApEHNE, KOHIEHCallVsl, TUIaBJIeHNUE,
KpucTajum3zanus (OTBEpJEBaHME), KUICHHME, Terulonepenaya (TEIIONPOBOAHOCTb,
KOHBEKIIMSI, H3JIy4eHME), DJCKTpHU3alus Tel, B3aUMOJAECHCTBHE 3apsiioB, JEHCTBUS
NIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHME, B3aUMOJEHCTBUE MArHUTOB, JIEHCTBHE
MarHMTHOI'O TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIUS) 110 ONKUCAHUIO
UX XapaKTEePHbIX CBOMCTB M Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOLIMX JaHHOE (U3NYECKOE
SIBJICHUE;

pacrio3HaBaTh INPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUH B OKpPY)KAIOLIEM MHUDE, B
TOM uuclie (PU3NYECKHE SIBICHUS B IIPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KallUJUIIpPHbIE
SIBJIGHUSI B IIPUPOJIE, KPUCTAIIBI B NpUpoAe, uznydeHue CoiHIa, 3aMep3aHrue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, 3JIEKTPUUYECKHE SIBICHUS B
aTMocdepe, DIIEKTPUYECTBO JKUBBIX OpPraHW3MOB, MAarHUTHOE IMoyie 3emid, Apeid
IIOJIFOCOB, POJIb MArHUTHOTO MOJIA Ul JKU3HU Ha 3eMile, MOJIIPHOE CUSHUE, NPU ITOM
MEPEeBOJUTh MPAKTUYECKYIO 3a7auy B Y4YeOHYIO, BBIIESATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKy) PpU3NYECKUX SIBICHUM;

ONMCHIBAaTh U3YYEHHBbIE CBOWCTBA Tel M (U3NYECKUE SIBJICHUS, UCIOIb3ysd (PU3NUYECKUE
BEJIMYMHBI (TeMIEepaTrypa, BHYTPEHHSS OJHEpPrus, KOJUYECTBO TEIUIOTHI, Y/AelIbHas
TEIUIOEMKOCTh  BEIECTBA, YACJIbHAas TEIUIOTa IUIABJIEHUSA, YAEJIbHasg  TEIUIOTa
napooOpa3oBaHusi, yJAeidbHAs TEIJIOTAa CrOpaHusl TOIUIMBA, KOA(G(GUIUEHT I0JIE3HOTO
NEHCTBYUS TEIJIOBOM MaIlMHBI, OTHOCUTENIbHAs BJIAXKHOCTb BO3/yXa, 3JIEKTPUYECKHN
3apsij], CHJia TOKa, AJIEKTPUUYECKOE HAIpPSKEHHE, CONPOTUBIICHUE NPOBOJHUKA, YEIbHOE
COIIPOTHBJIEHUE BEIIECTBA, padoTa M MOIIHOCTh 3JEKTPUUYECKOTO TOKA), MPU OMUCAHUU
MPaBWJIbHO TPAKTOBaTh (PU3NYECKUN CMBICH MCIIOJIBb3YEMbIX BEIMYHMH, OOO3HAUCHUS U
eIUHUIBl  (U3NYECKUX BEJIMYUH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JIAHHYIO
(U3NYECKYI0 BEJIWYUHY C JIPYTUMHU BEJIWYMHAMH, CTPOUTh TpapuKd H3YUYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (M3HUECKUE SABJICHUS U MPOLIECCHI, UCTIONb3YsI OCHOBHBIE
MOJIOKEHNUS  MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIeCTBA, IPHUHIIMII
CYNEpIIO3UIMHU ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma
JUIS y4dacTKa Lemnu, 3akoH Jxoyns—JIeHia, 3aKkoH COXpaHEeHUs SHEPTUU, TIPU ITOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
OO0BACHATH (PH3MUECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYaI[Uil
MIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATh MNPUUMHHOCIIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 1—2 JOTMYECKUX LIaroB ¢ omnopoil Ha 1—2 M3yueHHBIX CBOICTBa
(bu3nyecKux SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adayd B 2—3 JEHCTBHs, UCIONb3YS 3aKOHbI U (POPMYIIBL,
CBSI3bIBaONIME (PU3MUECKUE BEJTMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJaud 3alUCHIBAThH



KpaTKO€ YCIIOBHME, BBIABIISATh HEIOCTATOK MAHHBIX JJISi PELICHHUS 3a/lauyd, BbIOUPATh
3aKOHBI ¥ (hOPMyJIbl, HEOOXOUMBIE Ul €€ PEeLICHUs, IPOBOAUTE PAcUYEThl U CPABHUBATH
MOJTyYeHHOE 3HaYeHHE (PU3NIECKOI BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MPOOJIEMBbl, KOTOPbIE MOYXHO PELIMTh IPU MOMOIIU (PU3UUYECKUX METOIOB,
UCIOJb3ys ONMCAHUE HCCIEAOBAaHMs, BBIACIATh IPOBEPAEMOE  IPEAIOJIOKEHHE,
OLICHUBATh IIPABWJIBHOCTD MOPsIIKA IPOBEIECHUS UCCIICOBAHMSL, IEJIaTh BBIBOIBI,
IIPOBOJIUTH OIBITHI IO HAOMIOJCHUIO (GU3UYECKUX SIBICHUHN WK (PU3MUECKUX CBOMCTB Tel
(KanmuJUIApHBIE SIBIICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT €ro o0bEMa, TeMIEpaTyphl,
CKOpPOCTH IIpoliecca OCTBHIBAaHHMS M HarpeBaHMs MpH HM3JIy4YEeHHM OT LIBETa H3JIydaroliel
(moromaroneii) HOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJbI OT TEMIIEPATYPHI )KUJIKOCTH U
IUIOINAAX €€ TOBEPXHOCTH, 3JEKTpU3alUs Tel U B3aUMOACHCTBUE SJICKTPUYECKUX
3aps/ioB, B3aMMOJEHCTBHE IOCTOSHHBIX MAarHUTOB, BU3yalM3alldsi MarHUTHBIX IOJIEH
MOCTOSIHHBIX MarHuTOB, JICHCTBHS MarHUTHOTO IOJISi HA MPOBOJHUK C TOKOM, CBOWMCTBA
JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABMUIraTessl IMOCTOSHHOIO TOKa): (OpPMYIMPOBATH
MIpOBEpsAEMBIE MPEAIOIOKEHHS, COOMpPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHUS,
OIMCBIBATh XOJ OIbITA U (POPMYIUPOBATH BHIBOJIBI;

BBINOJIHATE TIPSAMBbIE M3MEpPEHHsI TEMIepaTypbl, OTHOCHTEIbHON BIIAYKHOCTH BO3AYXa,
CWJIBl TOKAa, HANpsOKEHUs C MCIOJAb30BAaHMEM aHAJIOTOBBIX NPUOOPOB U JTATUUKOB
(GU3NYEeCKUX BEIMYUH, CpPAaBHUBATh pPE3YJIbTAaThl HM3MEpEHHH C Yy4ETOM 3aJaHHOMN
a0COJIIOTHON HOIPEIIHOCTH;

MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCHMOCTH OJHOW (PU3MUECKOW BETMYMHBI OT JAPYroMl C
HCI0JIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTb COIIPOTUBIICHUS ITPOBOAHHUKA OT €ro
JUIMHBI, TIJIOUIAJU IIONEPEYHOr0 CEYEHUs U YAEIbHOI'O CONPOTHUBIIEHHS BELIECTBA
IIPOBOJHMKA, CUJIbl TOKA, MAYILErOo 4Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha IPOBOJHHUKE,
HCCIIEIOBAaHUE IIOCJIEOBATENIBHOTO W MApajUIeIbHOIO COEIMHEHMH MPOBOJHHUKOB):
IUIAaHUPOBATh HMCCIIEIOBaHUE, COOMpPATh YCTAHOBKY U BBINOJHATH HM3MEPEHUs, CIEAys
IIPE/UIOKEHHOMY IUIaHy, (UKCUpPOBAaTh PE3yJbTaThl MOJTYYEHHOW 3aBUCHUMOCTH B BHJIE
TaOIUI] ¥ TPaUKOB, AETATh BEIBOBI 0 PE3yJIbTaTaM HUCCIIETOBAHMS;

IIPOBOJIUTh KOCBEHHBbIE M3MepeHHsl (u3nueckux BeNW4YMH (yAelabHas TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBIECHUE MPOBOJHMKA, paboTa M MOIIHOCTb 3JIEKTPUYECKOTO TOKA):
IUIAaHUPOBAThb ~ M3MEPEHMs, CcOOMpaTh  AKCIEPUMEHTAJIbHYIO  YCTaHOBKY, CIEAys
NPEUI0KEHHONH MHCTPYKIIUH, U BBIYUCIIATH 3HAUCHNE BEJIMUHHBI,

coOnrofaTh TMpaBWiIa TEXHUKU Oe30macHOCTH IMpu padbore ¢ J1abopaTOpHBIM
o0opyI0oBaHUEM;

XapaKTepu30BaTh NPUHIUIBI JEHCTBUS U3yYEHHBIX NMPHUOOPOB U TEXHUUYECKHX YCTPOUCTB
C OIOPOH Ha UX OMMCaHUs (B TOM YHCIIE: CUCTEMA OTOIJICHUS JOMOB, TUTPOMETp, apoBast
TypOuHa, amIepMerp, BOJIbTMETD, CUETUHUK INEKTPUUYECKOU SHEpruu,
3JIEKTPOOCBETUTENbHBIE MPHUOOPBI, HarpeBaTelbHbIE AJIEKTPONPHOOPHl  (IIPUMEPBHI),
ANEKTPUYECKUE TPEJOXPAHUTENH, JJIEKTPOMArHUT, 3JEKTPOJABUTATENb IOCTOSHHOIO
TOKa), MCIIOJIb3Ysl 3HAHUSA O CBOWCTBaX (U3UYECKUX SBICHUH M HEOOXOAUMBIE
(u3nyecKrne 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCThIE TEXHUUECKUE YCTPOICTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXeMaM
U CXEeMAaTUYHBIM PUCYHKaM (’KMJIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETD,
NBUTATEIb BHYTPEHHErO CrOopaHHUs, OJJIEKTPOCKOI, pEeoCcTar), COCTaBIATh CXEMbI
JIEKTPUUECKUX 1Tl ¢ MOCIe0BaTeIbHbIM U MapajuIeIbHbBIM COSJMHEHUEM JIEMEHTOB,
paznuyas ycioBHbIe 0003HAYEHHS 3JIEMEHTOB JIEKTPUYECKUX LIETeH;

NPUBOAUTH TpUMEpPHl  (HAXOAUTh HWHPOPMALKMIO O MpPUMEpax) MPAKTUYECKOTrO
UCTOJb30BaHUS (PU3MUECKUX 3HAHMW B IIOBCEJHEBHOM JKU3HU Uil OOecredyeHus
0e30MmacHOCTH Mpu OOpalleHnd ¢ MNpudopaMH M TEXHUYECKHUMH YCTPONCTBaMH,
COXpaHEHHMs 37J0POBbS M COOJIIOJICHUSI HOPM HKOJIOTHUECKOTO TIOBEJCHUS B OKPYKAIOLIEH
cpene;

OCYILIECTBIATh MOUCK MHpOpManun (PU3NYecKoro cojepxanus B MHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHWA M TYTEM CpaBHEHUS JOMOJHHUTEIBHBIX HMCTOYHHKOB BBIJIEIATH
uH(pOpMaIINIO, KOTOPasi SBJISIETCS MPOTUBOPEUUBOIM MIT MOKET OBITh HEIOCTOBEPHOM;
WCIOJIb30BaTh IPHU BBIMOJIHEHUN YYEOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bu3MYECKOTo co/ep KaHUs, CIIPaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BiaaeTh



npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIMM W3  OJHOM
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3llaBaThb COOCTBEHHBIE IHCHMEHHBIE W KpaTKHEe YCTHBIE COOOLIeHHs, 0000mas
MHPOPMALMIO M3 HECKOJIBKUX HCTOYHHUKOB (H3MUECKOTO COICp)KAHUSA, B TOM YHUCIIE
yOJINYHO NPEICTABIATh Pe3yJIbTaThl IPOEKTHOM WU MCCIIEe10BATENbCKON AEATEIbHOCTH,
IPU 3TOM TPaMOTHO HCIIOJIIb30BaTh WM3YYEHHBIH MOHATHHUHBIA ammapar Kypca (U3UKH,
COIIPOBOXAATH BBICTYIUICHUE ITPE3ECHTALIUEH;

IpPU BBIIOJHEHUH YYEOHBIX MIPOCKTOB M HCCIEAOBAHMM (U3NYECKUX IPOIECCOB
pacrpenieniaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUHM C IIOCTABJICHHBIMH 3aJayaMH,
CJIEAUTH 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUI U KOPPEKTUPOBATh €0, aJI€KBaTHO OLIEHUBATh
COOCTBEHHBIH BKJaJ B JIEATEIBHOCTb TPYIIbl, BBICTpPAUBaTh KOMMYHUKAaTHBHOE
B3aUMOJICHCTBHE, MIPOSIBIIASA TOTOBHOCTD pa3peliaTb KOHQIUKTHI.

K xoniy oOyuenus B 9 kiacce mpeaMeTHBIC pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJIKHEI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

HCIOJIb30BaTh IIOHATHSA: CUCTEMAa OTCYETAa, MaTepUalbHas TOYKa, TPaeKTOPHS,
OTHOCHTEJIFHOCTh MEXaHHYECKOIro IBMKeHUus, aedopmarus (ynpyras, MjiacTudeckas),
TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U MEPErPY3KH, LICHTP TKECTH,
abCOMIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPAOrO Tea, PAaBHOBECHE, MEXaHHUUECKUE
Kosie0aHUs U BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPa3BYK, 3JI€KTPOMAarHUTHbIE BOJIHBI, IIKaJa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JJaIbHO30PKOCTb, CIEKTPBI UCIYCKAHUS
U TIOTJIOLIEeHHUS, anb(a, OeTa- U raMMa-U3JIydeHuUs], U30TOIbL, SA€pHAs YHEPTreTHKA;
pa3nuyarh SBICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MNPSMOJIMHEWHOE [BUKEHHE,
PaBHOYCKOPEHHOE MpPsIMOJUHEIHOE JBUYKEHHE, CBOOOJHOE MAaJCHHUE TEJl, PaBHOMEPHOE
JIBMDKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBHE TEJ, PEAKTUBHOE JBH)KEHUE, Koje0aTeaIbHOe
JBUKEHME (3aTyXaloIllMe U BBIHY)KJIEHHBIE KOJIeOaHMsI), PpE30HAHC, BOJIHOBOE JBUKEHUE,
OTpa)KeHHE 3BYKa, PSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE U NIPEJIOMIICHUE CBETA,
MOJTHOE BHYTPEHHEE OTPaKEHHE CBETA, PAa3JIOKEHHE OEsIoro CBETa B CHEKTP M CIOXKECHUE
CIEKTPAJBHBIX  LIBETOB, JAMCIIEPCUS  CBETA, E€CTECTBEHHAs  PaJUOAKTHUBHOCTb,
BO3HUKHOBEHUE JIMHENYATOT0 CIEKTpa M3JIy4YEHHs) [0 ONUCAHUI0 MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OINBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;
pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3UYECKUX SIBICHUI B OKpYy)KamolleM Mupe (B
TOM 4uciie (U3NYECKUE SIBICHUS B MPUPOJE: MPWIMBBI U OTJIMBBI, JBHKEHUE IIJIAHET
ConHeyHOU CUCTEMBI, PEaKTHBHOE JBM)KEHUE >KMBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE BOJIHBI, I[yHaMH, 53XO0, I[BETa TeJ,
ONTUYECKHWE  SBJICHUS B  TpUpoAe, OHONOrHYecKoe  JIeHCTBHE  BHUIUMOTO,
YIbTPa(QHUOIETOBOTO U PEHTTEHOBCKOTO U3JIYUCHHM, €CTECTBEHHBIN PaJIMOaKTUBHBIN (DOH,
KOCMHUYECKHE JIy4YH, PaAMOAKTUBHOE W3IyYEHUE NPUPOJHBIX MHUHEPAIOB, JEHCTBHE
paAMOAKTUBHBIX H3JIyUeHUH HaA OpPraHW3M uYeloBeKa), IpU OTOM IEpPEeBOAUTH
MPAKTUYECKYI0 3aJadyy B y4eOHYIO0, BBLACIATH CYIIECTBEHHbIE CBONCTBa (IIPU3HAKH)
(bu3NYECKUX SIBICHUN;

OIMCHIBATh U3yYCHHbIE CBOMCTBA Tel M (pu3MUECcKHe SIBICHUS, UCHOIb3Yys (pusnueckue
BEIMYMHBI (CpElHSAS M MTHOBEHHAs CKOPOCTh Tejla NPH HEPAaBHOMEPHOM JBHKEHHH,
YCKOpEHUE, NepeMelieHne, MyTh, YIIoBas CKOPOCTh, CUJIa TPEHUS, CUJIa YIIPYTOCTH, CUIa
TSKECTH, YCKOPEHHE CBOOOJHOTO MaJEHUs, BEC Tela, UMIYJbC Telld, UMIYJIbC CHIIBI,
MexaHuuyeckas paboTa M MOIIHOCTb, MOTEHIMAJIbHAs SHEPIHsl Teja, MOAHITOrO Haj
MIOBEPXHOCTBIO 3€MJIM, IOTEHUMAJbHAs DHEPrusi C)KATOM MNpYKUHBI, KUHETHYECKas
SHEprus, MOJHAs MEXaHWYEeCKas dHEprus, MepHoj U YacToTa KoyieOaHWil, IJIMHa BOJIHBI,
I'POMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb MPEIOMIIEHHSI CPEbI), IPU
ONMCAaHWU TMPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICT UCHOJIb3YEMBIX BEJIMYHUH,
0003HaYeHUs U EIUHHUIBI (PU3MYECKHX BEIMYHH, HAXOAUTH (OPMYJBI, CBS3BIBAIOLINE
NaHHYIO0 (PU3UYECKYIO0 BEJIMYMHY C JAPYTUMHU BEIMYMHAMU, CTPOUTH IpaQUKU U3YUYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOWCTBA Tej, (pU3MYECKHE SIBIECHUS M MPOLECCHI, UCIONb3Yys 3aKOH
COXPAaHEHHUs DSHEPIuH, 3aKOH BCEMHPHOTO TATOTEHHS, MPUHLUI CYNEPHO3ULUH CHII,
IIPUHLMII OTHOCUTENBHOCTU ['anmunest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHWsS MMITYJIbCa,



3aKOHBI OTPAXKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsAI0BOT0 U MacCOBOTO
qucel NPU SJIEPHBIX PEAKLMsX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U
3aIMCBIBAaTh €T0 MATEMAaTUYECKOE BBIPAXKCHNUE;

OOBSICHATD (PU3NYECKHE MTPOLIECCHI M CBOMCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE CUTYaIUi
IIPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATh IPUUYUHHO-CICIACTBEHHbBIE CBSA3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX LIaroB ¢ OMOpPOH Ha 2—3 M3y4eHHBIX CBOMCTBA
(bu3nYecKuXx sIBICHUH, GU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemars pacu€THble 3aaud (ONUPAIOIIMECS HAa CUCTEMY U3 2—3 ypaBHEHUI), HUCIOJIb3Ys
3aKOHBI U (POPMYJIBL, CBA3BIBAIOLINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAINM3a YCIOBUS
3aJjaud 3alUCBhIBaTh KPAaTKOE YCIOBUE, BBIBIATH HEIOCTAIOIIME WJIM HU30BITOYHBIE
JlAHHbIe, BBIOMpATh 3aKOHBI U (OPMYINbI, HEOOXOAMMBIEC JUIsl PELIEHUs, MPOBOAUTH
pacy€Thl U OLIEHUBATh PEATUCTUYHOCTD I1OJIyYEHHOTO 3HauUeHHs! (PU3MUecKOil BEIMUHHBI,
pacro3HaBaTh MpoOJIEeMbl, KOTOPhIE MOXHO PELIMTh MPU MOMOIIU (PU3UUYECKUX METOIOB,
UCIOJb3ys ONMCAHUE HCCIEAOBaHMs, BBIACIATh IPOBEPAEMOE  IPEAIOIOKEHHE,
OLIEHUBATh MPABUJIBHOCTh MOPSAAKA TPOBEJACHUS WCCICNIOBaHMSA, JeNaTh BBIBOJHI,
MHTEPIPETHUPOBATh PE3Y/IbTaThl HAOIIOAEHUHN U OIBITOB,;

MIPOBOJIUTH OTIBITHI IO HAOIOJCHUIO (PU3UYECKUX SBICHUHN WIN (PU3HMUECKUX CBOMCTB TEl
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3akOHa COXpaHEHUsS DSHEPIUH, 3aBUCUMOCTH
nepuoJsia KonebaHui Mpy>KMHHOTO MasgTHUKA OT MAacChl Ipy3a U JKECTKOCTH HPYKUHBI U
HE3aBHCUMOCTb OT aMIUIMTY/Abl MajbIX KOJEOAHUMH, NMPSAMOJIMHEHHOE pacHpOCTpaHEHUE
CBETa, pa3joXeHue 0enoro cBera B CIEKTpP, U3yYeHHE CBOWCTB M300pa)KeHUs B IJIOCKOM
3epKaie W CBOWMCTB M300pakeHWs MpeaMera B coOuparomieil jmH3e, HaOIroaeHue
CIUIOLIHBIX U JMHEHYAThIX CIIEKTPOB M3JIY4YEHHUs): CAMOCTOSTEIBHO COOMpPATh YCTAHOBKY
u3 u30bITOYHOTO Habopa OOOpYJOBaHWS, OMHCHIBATH XOJ[ OMBITA M €r0 pPe3yNbTaThl,
(bopMyIMpOBATH BBIBOABI;

MIPOBOAUTh IPU HEOOXOAMMOCTH CEpPHUI0 MpPSMBIX H3MEpPEHUH, OINpeaenss cpeaHee
3HaYeHHWE u3MepseMoll BeMWYMHBI ((POoKycHOE paccTosiHHEe COOHMpAIONIeld JIMH3HI),
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHus (M3MEPHUTEIIBLHOTO MTPUOopa);

MIPOBOJIUTH HCCIIECJIOBAHUE 3aBUCHUMOCTEH (PU3UYECKUX BEIHMYMH C HCIOJIH30BAHUEM
MPSIMBIX W3MEPEHUH (3aBHCHUMOCTB ITyTH OT BPEMEHH INPH PAaBHOYCKOPEHHOM JBIIKECHHH
0e3 HavyaJbHON CKOPOCTH, Nepuojia KojJeOaHU MaTeMaTH4eCKOro MasTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yIjla OTPa)KEHHUS CBETa OT yIJIa MaJeHHs W yrjla IpeJoOMJIEHUS OT
yrila MajeHus): IUIaHUPOBAaTh HCCIEIO0BaHME, CaMOCTOSTENbHO COOMpPATh YCTaHOBKY,
(buKCUpOBaTh PE3yNbTaTHl MOJYYCHHOW 3aBUCHMOCTH (DH3MUECKUX BEIUYMH B BHJIE
TabIUI ¥ TpaUKOB, JAeTaTh BEIBOBI M0 Pe3yJIbTaTaM UCCIIEI0BaHMS;

MPOBOJIUTh KOCBEHHBIE W3MEpeHHsT (PU3MUECKNX BeNWYWH (CpeAHsAs CKOPOCTh U
YCKOpEHHUE Teja MpPU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHE CBOOOJHOrO MajeHus,
KECTKOCTh MPYXKHUHBI, KOI(D(UIMEHT TPEHUs CKOJIbXKEHUS, MeXaHuueckas paboTa u
MOIIIHOCTb, YacTOTa U MEPHOJ] KoJieOaHU MaTeMaTH4eCKOro U MPYKUHHOTO MasTHUKOB,
OINITHYECKasl cUjla COOMpAIOLIEeH JIMH3bI, PAJUOAKTUBHBINA (OH): IUIAHUPOBATh U3MEPEHUS,
coOuparh AKCIEPUMEHTAJIbHYIO YCTAaHOBKY U  BBINOJHATH H3MEpPEHUs, Ccleays
NPE/UIOKEHHOW HWHCTPYKIMH, BBIYUCIATh 3HAUEHUE BEJIUYMHBI M aHAIN3UPOBATH
MIOJIy4YE€HHBIE PE3YJIbTAThl C YUYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOmogaTh MpaBUia TEXHUKUM Oe3omacHOCTH Mpu  pabore ¢ JabOpaTOPHBIM
000pynOBaHUEM;

pa3nauyaTh OCHOBHBIE MPU3HAKU MU3YyYEHHBIX (DU3MUECKUX MOJENeil: MaTepuaabHas TOUKa,
abCOIOTHO TBEPOE TENO, TOUEYHBI UCTOYHUK CBETA, Jy4, TOHKas JIMH3a, IJIaHEeTapHas
MOJIeNIb aTOMa, HYKJIOHHAs: MOJIeNIb aTOMHOT'O 5/1pa;

XapaKTepU30BaTh MPUHIIMIEI JEHCTBUS H3YYEHHBIX MPHOOPOB U TEXHUYECKHX YCTPOUCTB
C ONOpOH Ha MX ONHUCAHMA (B TOM YHCIE: CIIUAOMETP, TATUUKU MOJIOKEHUS, PACCTOSHUS U
YCKOpPEHUs, paKeTa, 3XOJOT, OYKH, MEpPHUCKOM, (oToammapar, ONTHUYECKUE CBETOBOJIBI,
CIIEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), wHcmonb3ys 3HaHMS O CBOMCTBax
(bu3nyecKuX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX TEXHHYECKHUX YCTPOWCTB,
M3MEPUTENBHBIX TNPHOOPOB M TEXHOJIOTMYECKUX IPOLECCOB IMPH pPEUIeHUH Y4eOHO-
MPAKTUYECKUX 3aJla4y, ONTHYECKHE CXEMbl Ui MOCTPOCHHUS H300paKeHHH B IJIOCKOM



3epKajie ¥ cCOOMparonieit TuH3e;

MPUBOAUTL TPUMEPHl  (HaXOAUTh HWHPOPMAIMIO O TMpUMEpax) MPAKTHIECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUH B IIOBCEJHEBHOM JKU3HU Ui OOecredyeHus
0e30macHOCTH TMpH oOpameHMH ¢ OpudopaMH W TEXHUYECKUMH YCTPOWCTBaMH,
COXPAHEHMs 37J0POBbs U COOJIIOJICHHUSI HOPM IKOJIOTMUYECKOTO MOBEJAECHUS B OKPYKAOLIEH
cpexe;

OCYLIECTBIATh MOMCK HHpopMmauuu (Qusnyeckoro coxaepxanuss B MHrepHere,
CaMOCTOSITENIbHO  (OPMYNHPYsl TOMCKOBBIN 3alpoc, HAXOAWTh IIYTH OIpPEIeICHUS
JOCTOBEPHOCTH IOJIyU€HHOM HH(POPMALMU HAa OCHOBE HMEIOIIMXCS 3HaHUM U
JOTIOJTHUTEIbHBIX UCTOUHUKOB,;

UCIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 33aJaHM HAy4YHO-TIONYJSIPHYIO JIUTEPaTypy
(bu3n4ecKoro cojepkKaHus, CIIpaBOYHbIE MaTepUabl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMaMi KOHCIIEKTHPOBAHMS TEKCTa, MNpeoOpazoBaHus HHGOpPMAMU M3 OJHOU
3HAKOBOW CUCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHbIE MMCHMEHHBIE U YCTHBIE COOOIIECHHSI Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX  MCTOYHHKOB  (PU3MUECKOTOo  COAEp)KaHHs, MyOIMYHO TMPEICTaBIsATh
pe3yabTaThl MPOEKTHOW MM MCCIEJOBATENBCKON AEATENbHOCTH, IPU 3TOM T'PaMOTHO
WCIOJB30BAaTh M3YYCHHBIM TOHATUHHBIN ammapaT W3y4aeMoro paszzuena (U3NKH |
COIIPOBOKAATh BBICTYIUIGHHWE IIpe3eHTaluuel ¢ yduéToM OCOOCHHOCTEH ayAuTOpHH
CBEPCTHHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
Ne HaumeHoBanue KoanyecTBO 4acoB DJIeKTPOHHbIE
n/ pa3iesioB H TeEM Bcer | Konurpoabnnl | [lpakTuueckn (undposbie)
n MPOrpaMMblI 0 e paboThbl e paboThbl o0Opa3oBaTe/bHbIE
pecypchl
Pa3nes 1.®Pu3uka u e€ poJib B NO3HAHMHU OKPY:Kal0lero Mupa
1.1 | ®uzuka - HaAyKa O 2 bubnunorexa [JOK
OpUpoIe https://m.edsoo.ru/7f41619
4
1.2 | ®usnyeckue 2 1 Bbubmmoreka ITOK
BCJIIMYHHBI https://m.edso0.ru/7f41619
4
1.3 | EcrecTBeHHOHAYYHBI 2 1 bubmmorexa [JOK
W METO/I TO3HAHUS https://m.edso0.ru/7f41619
4
Wroro mo pazneny 6

Paspnen 2.1lepBoHayasibHbIe CBeICHUSI O CTPOCHUM BeleCTBA

2.1 | Ctpoenue BemecTBa 1 bubnnoreka [IOK
https://m.edsoo0.ru/7f41619
4
2.2 | JImwxkenue " 2 1 bu6mmoreka [IOK
B3aUMO/ICHCTBUE https://m.edsoo.ru/7f41619
YACTHI[ BEIECTBA 4
2.3 | ArperaTHble 2 Bubmmnorexa [JOK
COCTOSIHHS BEIIECTBA https://m.edso00.ru/7f41619
4
Hroro mo pazaeny 5
Pa3nen 3./IBu:xeHure u B3aumMojieiicTBUe TeJl
3.1 | Mexanuueckoe 3 bubmuoreka IJOK
JIBYDKEHUE https://m.edso00.ru/7f41619
4
3.2 | Unepmus, Mmacca, 4 1 Bbubmmorexa [IOK
IIOTHOCTh https://m.edso00.ru/7f41619
4
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3.3 | Cua. Bugs! cun 14 1 2 bubaunoreka [JOK
https://m.edsoo.ru/7f41619
4
Hroro mo pazaeny 21
Paszneua 4./laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
4.1 | laBnenue. Ilepemaga 3 bubnnorexa [JOK
JaBJICHUS TBEPABIMU https://m.edsoo.ru/7f41619
TeJlaMH, >KUIKOCTSIMHU 4
Y Ta3aMu
4.2 | JlaBneHue KUIKOCTH 5 bubmuorexa IJOK
https://m.edsoo.ru/7f41619
4
4.3 | AtmochepHoe 6 bu6muoreka [IOK
JaBJICHUC https://m.edsoo.ru/7f41619
4
4.4 | JleiicTBHE KHUIKOCTH 7 2 3 bu6mmoteka LIOK
u rasza Ha https://m.edsoo.ru/7f41619
MOTPY)KEHHOE B HUX 4
TEJI0
Utoro no pazneny 21
Paznen S5.Pabora m MOIIHOCTB. JHEPIUs
5.1 | PaGora 1 MOLIHOCTH 3 1 bubmuoreka I[JOK
https://m.edsoo.ru/7f41619
4
5.2 | IIpocThie MEXaHU3MBI 5 1 bu6mnoreka [IOK
https://m.edsoo.ru/7f41619
4
5.3 | MexaHnnueckas 4 1 1 Bubanorexa [IOK
SHEPTHUs https://m.edsoo.ru/7f41619
4
Wtoro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68 4 12
YACOB IIO
I[TPOT'PAMME
8 KJIACC
Ne HaumeHoBanue Koan4yecTBO 4acoB DJIeKTPOHHbIE
n/n pa3aesioB U TeM Bcero | KonTpoabnsie | [IpakTudyeckne (undpossbie)
NPorpamMmbl padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchbl
Pa3nea 1.TensioBble sAiBJIeHUs
1.1 | Crpoenue U 7 bubnnorexa [JOK
CBOICTBA BEIEeCTBA https://m.edsoo.ru/7f4181ce
1.2 | TemnoBsie 21 1 5 Bbubimoreka [JOK
IIPOLIECCHI https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3ned 2.2yieKTpryecKre 1 MATHUTHBIE SIBJICHHUS
2.1 | DnexTpuyeckue 7 1 bubmnorexa [JOK
3apsAIbL. https://m.edsoo.ru/7f4181ce
3apspKeHHbIE Tena U
UX B3aNMOJICHCTBHE
2.2 | IlocTosTHHBIM 20 2 7 Bbubimoreka [TOK
DIIEKTPUIECKHUI TOK https://m.edsoo.ru/7f4181ce
2.3 | MaruuTHbIe 6 1 15 Bbubimoreka [TOK
SIBIICHHUS https://m.edsoo.ru/7f4181ce
2.4 | DnekTpoMarHuTHas 4 bubaurorexa [JOK
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| https:/m.edsoo.ru/7f4181ce

\ WHTYKITHSI
Uroro mo pazneny 37
PesepBHOe Bpems 3
OBIIEE 68 4 14.5
KOJIMYECTBO
YACOBIIO
I[TPOI'PAMME
9 KJIACC
Ne HaunmenoBaHmue KoaudecTBO 9acoB DJIeKTPOHHbIE
n/n pa3iesioB U TeM Bceero | KonrpoJabh | [IpakTuyec (undposbie)
NMPOrpaMmblI bie padoThl KHe o0pa3oBaTe/ibHbIE
padoThI pecypchl
Paznen 1.Mexannueckue siBJeHHUS
1.1 | MexaHnuueckoe IBHUKEHUE 10 1 bubimoreka [TOK
U CIIOCOOBI €ro OIMUCaHUs https://m.edsoo.ru/7f41a4a6
1.2 | B3aumopeicTBue Tea 20 1 3 bubimoreka [TOK
https://m.edsoo.ru/7f41a4a6
1.3 | 3akoHBI cOXpaHEHHS 10 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2.Mexanuveckue KoJjieOaHUsI M BOJHbI
2.1 | Mexanuueckue 7 3 bubnuoreka I[TOK
KOJIEOAHUS https://m.edsoo.ru/7f41a4a6
2.2 | Mexanuueckre  BOJIHBL. 8 1 3 Bbubnuoreka I[JOK
3ByK https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 15
Pazjen 3.2/ieKTpOMarHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI
3.1 | DAeKTpOMarHuTHOE TOJIe 6 2 bu6mmoreka [IOK
" 5JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Wroro mo pazneny 6
Paznen 4.CBeToBbIe sIBJI€HUS
4.1 | 3aKoHBI pacIpOCTPaHEHUS 6 2 Bubarorexa [IOK
CBeTa https://m.edsoo.ru/7f41a4a6
42 | JIuH3bl H  ONTHYECKHE 6 3 bubnuoreka LHOK
IpuOOPEI https://m.edsoo.ru/7f41a4a6
4.3 | PasnmoxeHnue 0eIoro ceera 3 2 bubmmoreka IJOK
B CIIEKTD https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 15
Pa3znena S.KBaHTOBbBIE SIBJIEHUA
5.1 | Ucnyckanue U 4 1 bubnnorexa [JOK
MOTJIOIIECHUE CBETa https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 | CTpoeHHEe aTOMHOTO sIpa 6 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.3 | SlnepHble peakiuu 7 1 1 bu6nunorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6.IloBTOpuTE/ILHO-00001IIAIOIINI MOIYIb
6.1 | [ToBTOpEHUE U 9 2 Bubnurorexa [IOK
0000IEenne  ComepKAHUS https://m.edsoo.ru/7f41a4a6
Kypca ¢uzukun 3a 7-9

KJ1accC
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Hroro no pazneny

OBIIEE KOJMYECTBO
YACOB I10 ITPOTPAMME

102

27

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoanb
HbIe
padoThI

IMpakTnuec
KHe
padoThI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®dusuka — HayKa O NpUPO/IE.
SIBnenusa MIPUPOJIBI.
dusnueckue IBICHUA

MexaHn4ecKue, TEIJIOBEIC,
3JEKTPUYECKHE, MAarHUTHBIE,
CBETOBBIC, 3BYKOBBIC SIBJICHUS

dusnyeckue BEIUYNHBI H HX
HU3MCPCHUC

VYpok-ucciaenoBanue
"U3mepeHnue  Temmeparypbl
IPU TIOMOIIY JKHJIKOCTHOTO
TEpMOMETpa W  JaTyuka
TeMrneparypsl"”

Kak ¢usuka wu
€CTECTBEHHBIC HayKu
H3y4YarOT MIPUPOY.
EcrecTtBeHHOHAYUYHBI METOJ
MO3HAHMUS. Onucanue
(U3UYECKUX  SBICHHHA  C
IIOMOIIBIO MOICICH

Jpyrue

bubnunoreka IJOK
https://m.edsoo.ru/ff09f72a

Ypok-uccrienoBanue
"[IpoBepka TUIIOTE3bI:
JANbHOCTh TMOJETa IIapuKa,
MYIIEHHOTO TOPU30HTAILHO,
TeM Oojblle, 4eM OOJIbIIe
BBICOTA ITycKa"

Crpoenue
OnkITHI,
JTUCKPETHOE
BEIIeCTBA

BCIICCTBA.
JOKa3bIBaIOIUINEC
CTPOCHUC

bubmuorexa LIOK
https://m.edsoo.ru/ff09fe0a

Z[BI/I)KGHI/IC HaCTull BEIICCTBA

bubmuorexa LIOK
https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue
«OnpITel MO HAOTIOJECHUIO
TEIJIOBOTO pacIIMpeHus
ra3oB»

10

ArperatHbie
BEILECTBA

COCTOSIHHUA

11

BzanmocBs3n
CBOMCTBAMHM  BEIISCTB B
paSHI)IX aneFaTHI)IX
COCTOSTHUSIX H 150:4
aTOMHOMOJIEKYJISIPHEIM

CTPOEHHEM. OcobeHHOCTH
arperaTHHx COCTOS[HI/Iﬁ BOJbI

MEXIY

butmoreka [IOK
https://m.edsoo.ru/ff0a0378

12

MexaHu4deckoe JABHIKCHUC.

bub6nmoreka IJOK
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PaBrOMepHOE 51 https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBI)KEHUE

13 | CxopocTts. Enuuunier Bubmumoreka ITOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c

14 | Pacuer nyTM U BpeMEHU bubnmnorexa [JOK
JIBHKEHUS https://m.edsoo.ru/ff0a0ae4

15 | Unepuus. 3akoH HWHEPLHUU. bubnmnorexa [JOK
B3auMoeiicTBue Ten  Kak https://m.edsoo.ru/ff0a0c10
MIpUYKHA U3MEHEHUS
CKOPOCTH JIBHKEHUS TEJ

16 | IInoTHOCTH BEIIECTBA. bubnuoreka ITOK
PacueTr Maccel 1 00ObeMa Teja https://m.edsoo.ru/ffOa0fee
T10 €ro MJIOTHOCTH

17 | JlJabopaTtopHas pabora
«OrmnpeneneHue  IIOTHOCTU
TBEPJIOTO TEJIAN

18 | Pemenne 3amau 1o TeMe bubnuoreka ITOK
"TlnoTHOCTH BewecTna" https://m.edsoo.ru/ff0al23c

19 | Cuma kak XapaKTepHUCTHKa
B3aumoeiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

20 | JIaboparopHas pabora
«M3yueHue 3aBUCUMOCTHU
pactsbkeHus  (nedopmanun)

MPYXUHBl OT TPUIOKEHHON
CHJIBI)

21 | SlBmenme Tarotenus. Cuia
TSKECTH

22 | CBs13b M@Ky CHIION TSKECTH bu6morexa [JOK
U Maccou Tteya. Bec Tena. https://m.edsoo.ru/ff0a1778
Pemienne 3amau mo Teme
"Cuna tsoxkectn"

23 | Cuna TSDKECTH Ha JPYTHX bubimoreka [IOK
JIaHeTax. dusnueckue https://m.edsoo.ru/ff0a1502
XapaKTePUCTHKU TUIAHET

24 | U3mepenue CHIL bubnnorexa [JOK
JIuHAMOMETD https://m.edsoo.ru/ff0al8cc

25 | Bec Tena. HeBecomocTh bubimoreka [JOK

https://m.edsoo.ru/ff0al1778

26 | Cinoxenue JIBYX CHII, bubimoreka [IOK
HAMpaBJICHHBIX 0  OJHOM https://m.edsoo.ru/ff0ala70
npsiMoii. PaBHonencTByromas
CHUJI

27 | Pemenme 3amad 1O TeMe
"PaBHOzelNcTBYIOIAs cuir”

28 | TpeHue  CKONBXKCHHS U buGmoreka [JOK
TpeHue TMOoKosi. TpeHHe B https://m.edsoo.ru/ff0alb9c
MIPUPOJIC U TEXHUKE

29 | JJabopaTtopHas pabota buGmoreka [JOK
«3yuenue 3aBUCUMOCTH https://m.edsoo.ru/ff0alcc8
CWJIBI TPCHHSI CKOJIBKECHUS OT
CWJIBI JaBJICHUS U XapakTepa
COTIPUKACAIOIITUXCS
IIOBEPXHOCTEH)

30 | Pemrenue 3a7a4 Ha

OIPCACIICHUC



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
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PaBHOJAECUCTBYIOIIEN CUJIIbI

31 | Pemrenue 3amad IO TeMaM: bubimoreka I[TOK
«Bec Tema», «I'paduueckoe https://m.edsoo.ru/ff0alde0
n3o0paxeHue cun», «CHiIb,

«PaBHOIEUCTBYIOIIAS CUIT»

32 | KoutponpHast pabota 1O
TeMaM: «MexaHn4geckoe
JIBHKCHHEC), «Macca,

IUIOTHOCTh», «Bec Temay,
«['paduueckoe mzobpakeHue
cuiy», «CHUIIbD»)

33 | /laBieHue. CrocoObI Bubmmoreka [JOK
YMCHBIIICHUS W YBEIUYCHHUS https://m.edsoo.ru/ff0a20a6
JABJICHUS

34 | JlaBneHue ra3a. 3aBUCHMOCTh bubmauroreka [JOK
JaBlIeHUs] raza oT o0bEMa, https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl

35 | Ilepenaua JABIICHUS bubmmnoreka [JOK
TBEPABIMH TeJlaMH, https://m.edsoo.ru/ff0a25b0
KUJIKOCTAMH W Tra3amu.
3akon Ilackams

36 | /laBmeHne B OKMJIKOCTH U bubaunoreka [JOK
rase, BBI3BaHHOE [eHCTBHEM https://m.edsoo.ru/ff0a2718
CHUJIBI TSDKECTH

37 | Pemtenne 3amad mo TeMme Bbubnuoreka [TOK
«/laBjaeHME B JKHIKOCTH U https://m.edsoo.ru/ff0a2826
rase. 3akoH ITackams»

38 | CooOmrarommecst CoCyabl bubaunoreka IJOK

https://m.edsoo.ru/ff0a2970

39 | 'mapaBnuaeckuii mpecc bubmmoreka [JOK

https://m.edsoo.ru/ff0a3136

40 | Manometpel.  [lopmrneBoii
JKMIKOCTHBINM HACOC

41 | Atmocdepa 3emun. bubnmnorexa [JOK
[IpyyMHBEI  CYIIECTBOBAHHS https://m.edsoo.ru/ff0a2b5a
BO31YLIHOM 000JI0UKH
3emMiu. 3aBHCUMOCTD
aTMoc(hepHOro AaBIEHUS OT
BBICOTHI HAJl YDOBHEM MODSI

42 | Bec Bo3nyxa. ATmocdepHoe Bu6mmoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a

43 | U3meperue  aTMoc(epHOro Bubmoreka [JOK
JaBJICHUS. OmbIT https://m.edsoo.ru/ff0a2da8
Toppuuennun

44 | 3aBUCHUMOCTh aTMOC(EPHOIO bubmmorexa [JOK
NIABJIEHUS OT BBICOTHI HAal https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPSI

45 | bapomeTp-aHepou/I. bubnmnorexa [JOK
Atmoc(epHOE IaBlIeHHE Ha https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX

46 | Pemenne 3amad 1mo TeEMeE
"ATtmocdepHoe naBieHue"

47 | JleficTBHE JXHAKOCTH WM Ta3a bubmmoreka ITOK
Ha MOTPYKEHHOE B HUX TEJO. https://m.edsoo.ru/ff0a3276
ApxumesnoBa cuia

48 | JlaboparopHas pabora buGmorexa [JOK
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«Onpenenenue

BBITAJIKABAIOIEH CHIIBI,
JEUCTBYIOLIEH  HA  TEJO,
MOTPY>KEHHOE B )KUIKOCTh)

https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHass paboTta 110
TEME «HccnenoBanue
3aBHCUMOCTH Beca Tejla B
BOJIC oT 00BEMa
MOTPY)KEHHOW B JKUJIKOCTb
YaCTH TeJay

bubmuoreka LIOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue ten

bubmuoreka LIOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas pabora
"KoncrpyupoBanue
apeomeTpa WA
KOHCTPYHpPOBAaHUE JIOJKH U
ONpeAcIIcHUE eé
rpy3010abEMHOCTH "

52

Pemenne 3amad 1mo Temawm:
«ITmaBanne CYyJIOB.
BosnyxoraBanuey,
«/laBnenue TBepABIX Tell,
JKUIKOCTEH U Ta30By

bubnunoreka IJOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckasi paborta

bubmuoreka LIOK
https://m.edsoo.ru/ff0a3f82

54

MontHocCTb. Ennnuner
MOIIIHOCTH

bu6nmnoreka IJOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, pa3BUBACMOii
IIpH oabEME 10 JecTHULE"

56

[IpocTeie MEXAaHU3MBIL.
Prriyar. PaBHOBecue cui Ha
pbryare

57

KontponsHast pabGora 1o
Teme «/laBneHune TBepABIX
TeJ, >KUIKOCTEH M Ta3oBy» /
Bcepoccutickas
IIpoBepoYHas pabora

58

PesepBHblii ypok. Paborta c
TEKCTaMHu o TeMe
«/laBnenue TBEPABIX Tell,
KHIKOCTeH W rTaszoB» [/
Bceepoccutickas
IIpoBepoyHas pabora

bubmuorexa LIOK
https://m.edsoo.ru/ff0a4ffe

59

Pbluarn B TexHHKe, OBITY U
MIPUPOJIE. JlaGopaTtopHas
pabota «HMccnenoBanue
YCIIOBUI paBHOBECHS
phIyara»

0.5

butmuorexa LIOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3amau 1no Teme
«YcnoBus paBHOBECHS
pblyara

bub6nmoreka IJOK
https://m.edsoo.ru/ff0a48a6

61

Koadpdurment MOJIE3HOTO
necTBus MeXaHU3Ma.
JlaGopaTopHas paborta
«M3mepenue KIIJ

0.5



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
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HAKJIOHHOM IJIOCKOCTI)

62 | Pemenne 3amay 1o Teme 1 bubimoreka I[TOK
"Pa6oTa, MomiHoCTh, KIT/T" https://m.edsoo.ru/ff0a4c48

63 | Mexanuueckas SHEPrusl. 1 bu6nmnorexa [JOK
Kunetnueckas u httpS://m.edSOO.rU/ffoa4252
MOTEHIMAIbHAsL SHEPTUS

64 | 3akoH COXpaHEHUs 1 bubnuoreka [JOK
MeXaHMYECKOH YHepruu https://m.edsoo.ru/ff0a4360

65 | YpOK-IKCIIEpUMEHT IO TeMe 1 1
"DKCHepUMEHTaIbHOE
orpezeseHue U3MEHEHUS
KUHETHUYECKON 51
MOTEHLIUAJIBLHON SHEPTUH NPU
CKaTbIBAHUU Tena o
HAKJIOHHOM MJIOCKOCTH"

66 | KonTponbHas pabora 1o 1 1
TeMe «PaboTa U MOIIHOCTD.

OHeprus»

67 | PeszepBHblii ypok. Pabora c 1 bubmunorexa [JOK
TEKCTaMU o TeMe https://m.edsoo.ru/ffO0adee6
"MexaHnueckoe aBrxenue"

68 | PesepBHbiii ypok. Pabora c 1
TekcTtamu 1o Teme "Pabora.

MouHocTb. DHeprus"
OBIIEE KOJIMYECTBO 68 4 12
YACOB I10 ITIPOI'PAMME
8 KIIACC
KoJunyecTBo 4yacoB DJIeKTPOHHBIE
Ne KonTpoasn uudposbie
n/n Tewa ypoka Bcero m,[:e Hpakruyeck 06pa3oq;ETeanble
padoThI ue pagorel pecypchl
OcHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON bubmorexa LHOK

1 1 https://m.edsoo.ru/ff0a525
TEOPUHM ¥ HUX  ONBITHBIC 6
MOATBEPKICHUS

2 Macca u pasmep aroMoB U 1
MOJIEKYJT
Mogenu TBEPAOTO, KUIKOTO Bu6nnoreka [JOK

3 U ra3000pa3HOro COCTOSIHMNA 1 https://m.edsoo.ru/ff0a540
BEII[ECTBA e
OOBsicHeHUe CBOWCTB
TBEPJOTO, AKUIKOTO u

4 razoo0pa3HOro  COCTOSTHUU 1
BEILIECTBA Ha OCHOBE
MOJIOKEHUNH  MOJIEKYISIPHO-

KHHETUYECKOU TEOPUH
Kpucrannuueckue u bubsmorexa LHOK

5 1 https://m.edsoo.ru/ff0a580
amopdHBIE Tea 0
CMauynBaHue u bubmuoreka IJOK

6 KamUIIPHOCTD. 1 https://m.edsoo.ru/ff0a553
[ToBepXHOCTHOE HATSKEHUE 0

7 TennoBoe pacmupeHue U 1 bubmmoreka [JOK
cxKaTue https://m.edsoo.ru/ff0a5a2
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Temneparypa. CBs3b
8 TEMIIEpaTypbl CO CKOPOCTBIO
TEIJIOBOT'O JABM)KEHHUS YaCTHUII
Buytpennsis JHEPrus. bubnuorexa [IOK
9 CrocoObI U3MCHCHUS https://m.edsoo.ru/ff0a5c6
BHYTPEHHEN DHEPTUH 0
bubmunoreka IIOK
10  Bwuasl Teruionepenayn https://m.edsoo.ru/ff0a641
2
Ypoxk-koHpepeHuus
"[IpakTHueckoe
UCIIOJIb30BAaHUE  TEILJIOBBIX bubmorexa LHOK
11 . https://m.edsoo.ru/ff0a65c
CBOICTB BEIIECCTB u 0
MaTepHuajoB B LEeTsX
sHeprocoepekeHus"
KomnnuectBo TEIUIOTHI. bubmorexa LHOK
12 https://m.edsoo.ru/ff0a697
VY aenbHas TEIIOEMKOCTb 6
YpaBHeHue TETJIOBOTO bubnuorexa LJOK
13 Oamanca. TemmooOMeH u https://m.edsoo.ru/ff0a708
TEIJIOBOE PABHOBECHUE 8
JlaboparopHas pabora
"UccneqoBanue SIBJICHUSI Bubmmoreka ITOK
14  remnooOmeHa pu https://m.edsoo.ru/ff0a6a9
CMEIIMBAHUM XOJOJHOW H 8
ropsiueit BozbI"
Pacyer konuuecTBa TEIJIOTHI,
HE0OXOMMOTO JUTSt
15 mnarpeBanus Tea u
BBIJICJISIEMOTO UM npu
OXJIQKJICHUU
JlaGopatopHas pabota bubmmoreka [IOK
16  "Ompenenenue YIIEIBHOM https://m.edsoo.ru/ff0aébb
TEIIOEMKOCTH BellecTnBa" 0
OHeprus ToIUIMBa. Y JeNbHAs bubmmorexa [IOK
17 https://m.edsoo.ru/ff0a7b5
TEIJIOTa CTOPaHuUs 3
[InmaBnenne u oTBepAcBaHUE
KPUCTAITTIECKHIX Ted. bubmorexa LHOK
18 https://m.edsoo.ru/ff0a71d
VYV nenbHas TEII0Ta 5
TUTaBIICHUS
JlaGopatopHas pabota Bubmmnoreka [JOK
19  "Onpenenenue YIACTBHOM https://m.edsoo.ru/ff0a72f
TEIUIOTHI IIJIaBJIeHUs abaa" e
[Tapoo6pa3zoBanue u bubimorexa LOK
20 https://m.edsoo.ru/ff0a740
KoHJeHcauus. Ucnapenue c
Kunienne. Y nenpHas Temiora
napooOpa3oBaHUs u Bubmrorexa [IOK
21  xoHmeHcamMu. 3aBUCHUMOCTH https://m.edsoo.ru/ff0a786
TEMIEPATypbl KUIMEHUS OT c
aTMOC(hEepHOTO JTaBJICHHS
22 BnaxxHocth BO3/IyXa. bubmuoreka LIOK

JlaGopatopHas pabota

https://m.edsoo.ru/ff0a762
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"Onpenenenue 8
OTHOCHUTEJIBbHONM  BJIAXKHOCTHU
BO3yxa"
Penrenue 3a7a4 Ha
23 | ompeneicHHE BJIQXKHOCTH
BO3JIyXa
[TpuHIIATIBI paboThI
TEIIOBBIX JIBUTATCIICH.
24 TlapoBas TypOuHa.
JIBurareinb BHYTPEHHETO
CropaHus
KIIJ remioBoro aBurarens. bu6moreka [IOK
25 | TemnoBele  aBUraTenyd U https://m.edsoo.ru/ff0a7c7
3alUTa OKPYKAIOICH cpeibl c
3aKkoH COXpaHEHUs i
26 mpeBpalleHWs dJHEPTHH B
TEIIOBBIX MPOIIeccax
[TogroroBka K KOHTPOJIBHOM
pabote mo teme "TeroBbie bu6mmoreka LIOK
27  sBIICHUS. HN3menenue https://m.edsoo.ru/ff0a83f
arperaTHbIX COCTOSIHUH 2
BerniecTna"”
KontponpHast pabora 1o
TeMe "TeIuioBble SBIICHHA Eubmiorexa OK
28 ) https://m.edsoo.ru/ff0a86a
H3smenenne arperaTHbIX A
COCTOSIHM BelrecTna"
29 Onektpusanus Ten. /[Ba pona
ANEKTPUUECKUX 3aPsI0B
Ypok-uccrienoBanue
30 "3JIeKTpI/I3VaIII/I$I TeN
UHAYKIHEH u npu
COTMIPUKOCHOBEHUU"
Bianmoneiictue Bubmmoreka ITOK
31 3apspKeHHBIX  Tel.  3aKOoH https://m.edsoo.ru/ff0a87e
Kynona 4
DIIeKTpUUIECKoe oJie.
HarmpsixeHHOCTB bubmmorexa [JOK
32 | 3IeKTPUYECKOro TTOJISI. https://m.edsoo.ru/ff0a8a0
[TpunIMI CYIEpIO3ULINH a
AIEKTPUYECKUX TMOJIEH
Hocurenn  smektpuueckux
33 | 3apsmoB. OneMeHTapHBIN
3apsia. CTpoeHue aTtoma
[TpoBOTHUKYN U TUAIIEKTPUKH. Bu6nuoreka [JOK
34  3axon COXpaHEHHUs https://m.edsoo.ru/ff0a8ef
DIIEKTPUIECKOTO 3apsiza 6
Pemenune 3a1a4 Ha Bu6nuoreka [JOK
35  mnpumeHeHHE CBOWCTB https://m.edsoo.ru/ff0a90c
AIEKTPUUECKUX 3apsI0B C
DNIEKTPUUECKUI TOK,
bubmuoreka LIOK
36  YOIOPHA CTO CYIICCTBOBAHMA. https://m.edsoo.ru/ff0a95a

Hcrounuku SJICKTPUYICCKOTO
TOKa

4



https://m.edsoo.ru/ff0a7628
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JelcTBusa  3IIEKTPUYECKOTO

Bu6mmoreka IJOK

37 https://m.edsoo.ru/ff0a96b
TOKa 5
Ypok-uccnenoBanue
38 "JlelicTBUE DJIEKTPUYECKOTO 1
MoJis Ha TPOBOJHUKU H
JIADIICKTPUKH"
DJIEKTPUUYECKU I TOK B bubnnorexa [IOK
39 Merammax, OKHAKOCTIX U https://m.edso0.ru/ff0a983
raszax 8
40 OnekTpuueckas ILenb U e
COCTaBHBIC YaCTU
Cuna Ttoka. JlabGoparopuas Bubmmoreka [IOK
41  pabGora "U3mepeHue u 0.5 https://m.edsoo.ru/ff0a8bd
peryIMpOBaHKe CHJIBI TOKA" 6
DneKTpuuecKoe HamnpsKeHUe.
Bonsrmerp.  JlaGoparopHas bu6nuoreka [IOK
42  pabora "U3mepeHue u 0.5 https://m.edsoo.ru/ff0a9el
peryJupoBaHue 4
HanpspKeHus"
ComnpoTuBieHne bubmnorexa LIOK
43  TPOBOJHHKA. V nensHOE https://m.edsoo.ru/ff0aa73
COIMPOTHBIICHUE BEIIECTBA 8
JlaGopaTopHas pabora
"3aBUCUMOCTH
3JIEKTPUUECKOTO Bubmuoreka [JOK
44 conmpOoTHUBJICHHS TPOBOJHUKA 1 https://m.edsoo.ru/ff0aa73
OT €ero JUIMHBI, IUIOIAAH 8
MONEPEUYHOTO0  CEUCHHUs] U
Marepuaia"
3aBHCHMOCTh CHJIBI TOKa OT bubmuoreka LIOK
45 | Hanpspbkenus. 3akoH Oma s https://m.edsoo.ru/ff0aa44
y4JacTKa [enu a
JlaGopatopHas pabota
"UccnenoBanue
bubaunoreka IIOK
4 | GApUCHMOCTH — CIIHL  TOKa, 1 https://m.edso0.ru/ff0aa04
UYIIEro Yepe3 pe3ucTop, OT A
COTIPOTHUBIICHUS PE3UCTOpa U
HaIpsKEHUs Ha pe3ucrope”
ITocnenoBarenbHOE u
47 | mapamienbHOE — COEAMHEHUS
MIPOBOJHHUKOB
JlaGopatopHas pabota
"IIpoBepka IpaBuiIa
CIIOKCHHsI HANpPSHKEHUN TpH bubmorexa HOK
48 1 https://m.edsoo.ru/ff0aaab
MOCJIETIOBATETLHOM 8
COEIMHEHUU TBYX
pe3uctopon"
JlaGopaTopHas pabota
"IlpoBepka  mpaBwia A bu6nmnoreka LIOK
49  cwibl TOKa pu 1 https://m.edsoo.ru/ff0aadl
napajuieTbHOM  COSIUHEHHH e
pe3ucTopos"
50 @ Pemenue 3aga4 Ha Bbu6mmoreka ITOK
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npuMeHeHue 3akoHa Oma aJist

https://m.edsoo.ru/ff0aaf8
a

pa3IUYHOTO COCIMHEHHUS
IIPOBOJIHUKOB
PaGora u MOIIHOCTH Bbubnuoreka ITOK
51  BIEKTPUYECKOTO TOKa. 3aKOH https://m.edsoo.ru/ff0ab12
Jixoyns-Jlenna 4
JlaboparopHas abora
"OHpIG)I[eJIEHI/Ie pa6OEbI u bubmmorexa LHOK
52 1 https://m.edsoo.ru/ff0ab3e
MOIIIHOCTA ~ 3JIEKTPUYECKOTO 0
ToKa"
OJIeKTpUYECKHEe  Lenu |
N bubnunoreka [IOK
53 1OTP COMTEIIN SNCKTPHUECKON https://m.edsoo.ru/ff0ab66
sHepruu B ObITy. KopoTkoe 0
3aMbIKaHUE
54 HOCTOHHHE)IG MarHuThl, HX
B3aUMOJICHCTBUE
VYpok-uccienoBanue bu6mmoteka LIOK
55  "Uzyuenme noJIeH 1 https://m.edsoo.ru/ff0ac3d
MIOCTOSIHHBIX MarHUTOB" 0
MaruutHOo€e oJe.
MarnutHoe monie 3eMiu u bubmorexa LHOK
56 https://m.edsoo.ru/ff0acOb
€ro 3Ha4Y€HHE ]IS J)KU3HU Ha a
3emie
[IogroroBka K KOHTPOJIBHOM
pabore o TeMe
"DreKTpuuecKue 3apsiibl. bubnuoreka [IOK
57  3apspkeHHble Tela M HX https://m.edsoo.ru/ffO0abd2
B3aUMO/JICHCTBUA. c
IToCTOSAHHBIN AJIEKTPUYECKUI
TOK"
Kontponbaas pabota 1o
TeMe "DreKTpUUecKue
3apsapl. 3apsDKEHHBIE TENa U bubnnorexa [JOK
58 ux B3aUMOJECHCTBH. https://m.edsoo.ru/ff0abea
IToCTOSHHBIN 3IEKTPUYECKUN 8
TOK" / Bcepoccuiickas
poBepoyHas paborta
PesepBHblii ypok. Pabota ¢
TEKCTaMH o TeMe
"MocTosHAb bubmmorexa [IOK
59 . " https://m.edsoo.ru/ff0acdc
ANEKTPUYECKUAMN TOK / 6
Bcepocculickas mpoBepoyHas
paborta
Oneir Opcrena. MarautHoe
MOJIE 3JEKTPUUYECKOTO TOKa bubmorexa HOK
60 https://m.edsoo.ru/ff0acld
MarautHo€e Mmojie KaTymKHu C 2
TOKOM
IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE.
JlaGopatopHas pabora bubmorexa [IOK
61 |, . 0.5 https://m.edsoo.ru/ff0ac74
N3yuenue JIEUCTBUS 3
MarHUTHOTO oJIs Ha
IIPOBOJTHUK C TOKOM"
62  DneKkTpoaABHUraTeNb bu6nuoreka [IOK
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ITOCTOSTHHOTO TOKa.
Hcnons3oBaHue
3JIEKTPOJIBUTATENCIT B
TEXHHUUYECKHUX YCTPOUCTBAX U
Ha TpPaHCIIOPTE.
JlaboparopHas pabora
"KonctpyupoBanue u
U3y4EHUE paboThI
3JeKTpoBUTaTes"

https://m.edsoo.ru/ff0ac86
c

OnbiTel  @apanes.  3akoH
63 | syeKTpOMarHUTHOM
uHaykiuu. [Ipasuno Jlenna

DJIEKTPOTeHEPATOP.

Crioco6b1 MOJTyYCHUS
INEKTPUYECKON SHEPIHH.
DIEeKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX
HUCTOYHUKAX SHEPTUU

64

[ToaroroBka K KOHTPOJBHOM
pabore o TeMe
"DeKTpuUecKue u
MarHuTHBIC SIBJICHHS"

65

Kontponbnass pabGora 1o
66 Teme "DiekTpuueckue U
MarHUTHBIC SIBJICHHS"

PesepBHblit ypok. Pabota c
67 @ Tekcramu 1o TEME
"TerutoBble ABIICHUA"

PesepBHblit ypok. Pabota c
68 | Tekcramu 1o TEME
"Mar"auTtHsbie SBiaeHus"

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

9 KVIACC

145

bubmuoreka LIOK
https://m.edsoo.ru/ff0acbl
4

Bu6nnoreka [JOK
https://m.edsoo.ru/ff0accs
e

Ne Tema ypoka

KoJgnuyecTBo 4acoB

Bcero

Konrtpoas
HbIe
padoThI

IIpakTHYeck
ue padoTsl

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypcbl

1 Mexannueckoe  OBUKEHHUE.
MarepuanbHasi TOUKa

2 Cucrema OTCYeTa.
OTHOCUTENHLHOCTD
MEXAHUYCCKOT'O ABUXKXCHUSA

bubmoteka [IOK
https://m.edsoo.ru/ff0ad47
4

3 PaBHOMEpHOE
HpﬂMOHHHeﬁHoe JABUXXCHUEC

bu6nmoreka IJOK
https://m.edsoo.ru/ff0ad19
a

4 HepasaomepHoe
MPSAMOJIMHENHOE JIBU)KECHUE.
CpenHsis ¥ MIHOBEHHast
CKOpOCTH

5 [IpssMmonuHeitHOE
PaBHOYCKOPEHHOE
JIBHOKEHUE. Y CKOpEHUE

bubnmnoreka [IOK
https://m.edsoo.ru/ff0ad8d
4

6 CkopocTh  NPSMOJIMHENHOTO
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PaBHOYCKOPEHHOI'O

JIBIKCHUS. ['pacdux
CKOpPOCTH

7 JIaGoparopHas pabota bu6mnorexa [JOK
"OmnpeneiacHiue  YCKOPCHHS https://m.edsoo.ru/ff0adb1
TeNa MPH PABHOYCKOPCHHOM 8
JIBUKEHUM 10 HAKJIOHHOU
mockocty"

8 CBoOOmHOE majcHue TeI.

Omnprtel [Nanunes

9 PaBHOMepHOE JIBHXKEHHE IO bubmuoreka LIOK
okpyxHoctu. Ilepuox https://m.edsoo.ru/ffO0ael7
JacTtoTa oOparleHus. 6
JInnennas u yrjioBas
CKOPOCTH

10 | HenTpocTpemMurenbHoOe
YCKOpEHHUe

11 |IlepBbiii 3akoH HproTOHA. bubmuoreka [JOK
BexkTop cuibr https://m.edsoo.ru/ff0ae61

2

12 | Bropoit 3akon HeroToHA. bubmoreka [JOK

PaBHoneiicTByOIIAs criia https://m.edsoo.ru/ff0ae72
a

13 | Tperuii 3akoH HproToHAa. bubmmoreka [JOK

Cyrnepro3uius Cuil https://m.edsoo.ru/ff0ae98
2

14 | Pewrenune 3a7a4 Ha bubnuoreka [TOK
MIPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ffO0aeb6
Herorona c

15 | Cuna ympyroctu. 3akoH buGmoreka [JOK
I'yka https://m.edsoo.ru/ff0aeca

2

16 | Pemenue 3amad mo Teme
«Cua yrpyrocTu

17 | JlaGopaTopHas pabota bubnmnorexa [JOK
«OmpeneneHne  KECTKOCTH https://m.edsoo.ru/ff0aee2
TIPYKUHBDY 8

18 | Cuna tpenus bu6mmorexa [IOK

https://m.edsoo.ru/ff0af73
8

19 | Pemenne 3agau 10 TeMe Bbubmmoreka ITOK

«Cuna TpeHus» https://m.edsoo.ru/ff0afa2
6

20 | JJabopatopHas pabota bubnmnorexa [JOK
"Onpenenenne https://m.edsoo.ru/ff0af8b
KodppunmeHTa TPEHHUs e
CKOJIb)KeHUS"

21 | Pemenne 3amau 10 TeEMeE bubimoreka [TOK
"3akousl Hrprotoma. Cia https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuna tpeHus"” €

22 | Cuna TSDKECTH W 3aKOH bubauroreka [JOK
BCEMHUPHOI0 TATOTEHUS. https://m.edsoo.ru/ff0af04
YckopeHne CBOGOJTHOTO 4
TaJCHUS

23 | Ypok-KkoH(pepeHIus

"JlBukeHHe  Ted  BOKpPYT
TPaBUTAIMOHHOTO  IIEHTPA
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https://m.edsoo.ru/ff0afb8e
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(Conneunas CUCTEMA).
lNamakTukn"

24 | Pemienne 3amad 1mo TeEMe Bubmuoreka ITOK
"Cuma TSKECTH ¢ 3aKOH https://m.edsoo.ru/ff0af5f
BCEMUPHOIO TSITOTCHUS" 8

25 | [lepBas KOCMUYECKast bubmoreka [JOK
ckopocTh. HeBecomocTh https://m.edsoo.ru/ff0af33
Neperpy3Ku c

26 | PaBHOBecue MarepHalbHON bubnunorexa [JOK
TOUKU. AOGCONIOTHO TBEPIOE https://m.edsoo.ru/ff0afe3
Teno. PaBHoBecue TBEPAOIO 6
T€Jla C 3aKPEIUIEHHOW OCBhIO
BpalleHus. MOMEHT CHJIBL
LlenTp TsxecTH

27 | PaBHOBecue MarepuaabHON
TOYKH. AOCOTIOTHO TBEPIOE
Teno. PaBHoBecue TBEPAOIO
T€Jla C 3aKPEIUIEHHOW OCBhIO
BpalleHus. MOMEHT CHJIBL
LlenTp TsKECTH

28 | Pemenne 3amadu mo TeMe bubnuoreka [TOK
"MomeHnT  cuabl.  Llentp https://m.edsoo.ru/ffOb02
TsKecTn" b4

29 | IloaroroBka K KOHTPOJBHOU bu6morexa [JOK
pabore o TemMe https://m.edsoo.ru/ffOb04
"MexaHu4yeckoe JBUKEHUE. 08
BsaumogeiictBue Ten"

30 | KontpombHass pabora 10 Bu6iumoreka IIOK
TEME "MexaHndeckoe https://m.edsoo.ru/ffOb06e
nBUKeHHe. B3anMmoneiicTBre c
ten"

31 |HWmmynsc Tema. Mmmynse bu6mmotexa IIOK
CHJIBI. 3aKOH COXpaHCHHUS https://m.edsoo.ru/ffob07f
UMIyasca.  YIOpyroe W a
HEYNPYyroe B3auMoJICHCTBHE

32 | Pemenne 3amau 1o TeMeE bubimoreka [JOK
"3akoH COXpaHEeHHS https://m.edsoo.ru/ffob09
umnynbca" 6c

33 | Ypok-koHpepeHus
"PeakTuBHOE JABUXKEHUE B
MIPUPOJIC U TEXHHUKE"

34 | Mexanuueckas pabota U bubnmnorexa [JOK
MOIITHOCTE https://m.edsoo.ru/ff0b0a8

4

35 | Pabora cuibl TSKECTH, CHIIBI bubimoreka [JOK
YIPYTOCTH M CUJIBI TPEHUS https://m.edsoo.ru/ff0b0d

b8

36 | JlaboparopHas paborta
«Ornpenenenue paboOThI CHITBI
TPEHHUS TIPH PABHOMEPHOM
JBUKCHUH Tena o
TOPU30HTAIBHON
TTOBEPXHOCTH

37 | CBsa3p dHepruum W pPaOOTHI.

[ToTennuanpHas SHEpPTUs
38 | Kunernueckas SHEprusl. bubmmorexa [JOK
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Teopema O KHHETUYECKOMN
SHEPrUH

https://m.edsoo.ru/ffOb0c3
2

39 | 3aKkOoH COXpaHEHHS SHEPTUHU
B MEXaHHKE

40 | JIaboparopHas pabota bu6nuorexa [JOK
«3yuenue 3aKoHa https://m.edsoo.ru/ffOb12f
COXPAHEHHUSI SHEPTUN €

41 | KonebarenpHOE JIBHKEHHE U bubimoreka [TOK
€ro XapaKTePUCTUKH https://m.edsoo.ru/ff0b18

58

42 | 3aryxaromme KoJIe0aHusL. bubmmnoreka [JOK
BreiHyKIeHHBIE  KOJIeOaHUs. https://m.edsoo.ru/ff0b20f
Pe3onanc 0

43 | MaTeMaTH4YeCKUMA u
MPYXKUHHBIA MasSTHUKU

44 | Ypok-ucciieqoBaHue bubaunoreka [JOK
«3aBHUCUMOCTD nepuoa https://m.edsoo.ru/ff0b19
KOJIeOaHUH OT JKECTKOCTH 7a
MIPYKUHBI U MAcCHI TPy3a»

45 | IlpeBpallieHue 3HEpPruu Mpu
MEXaHHUYECKUX KOJICOaHMSIX

46 | JJaboparopHas pabora Bu6mumoreka IJOK
«OmnpeneneHre 4YacTtoThl | https://m.edsoo.ru/ffOblae
nepuoja KoJIeOaHui c
MPYXUHHOTO MasiTHUKa»

47 | JlaboparopHas pabora bubimoreka [TOK
«HpoBepKa HE3aBUCUMOCTHU https://m.edsoo.ru/ff0b19
nepuoaa KoyiebaHuil rpysa, 7a
MOJBEIIEHHOTO K HUTH, OT
MAacChI TPy3a»

48 | MexaHHU4YecKHe BOJIHBI. bubnuoreka I[TOK
CBoiicTBa MeXaHMYeCKUX https://m.edsoo.ru/ff0b21f
BOJIH. [TpononbHbIE u e
MTOTICPEYHBIC BOJTHBI

49 | Ypok-KkoH(pepeHIus
"MexaHW4YeCcKU€ BOJIHBI B
TBEPAOM TeIe.

CeiicmMuieckue BOJTHBI"

50 |3Byk. Pacmpocrpanenue wu
OTpakKCHUE 3BYKa

51 | Ypok-uccnenoBaHue
"HaGmronenne 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

52 | I'poMKOCTh 3ByKa M BBICOTA
TOHA. AKycTHYECKHI
pEe30HaHC

53 | Ypok-koHpepeHus bu6mmoreka [IOK
"VibTpa3Byk u MH(}pa3ByK B https://m.edsoo.ru/ff0b23c
MIPUPOJIE U TEXHUKE" a

54 | IloaroroBka K KOHTPOJBHOU bubnmnorexa [JOK
pabore 1o TeMe "3aKOHBI https://m.edsoo.ru/ff0b25f
coxpaHeHus. MexaHudecKue 0
KoJieOaHus U BOJTHBI'"

55 | KontponbHass pabora 10

TeMe "3aKOHbl COXPaHEHUS.
MexaHuueckue KosneOaHus H



https://m.edsoo.ru/ff0b0c32
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BOJTHEI"

56 | DnekTpoMarHuTHOE  TOJIE. bu6mmnorexa [JOK

DNeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2ab
e

57 | CBolicTBa
AJICKTPOMArHUTHBIX BOJIH

58 | Ypok-koupepenmus "llkana Bu6imoreka IIOK
JJIEKTPOMArHUTHBIX ~ BOJIH. https://m.edsoo.ru/ffOb2fe
Hcnons3oBanue 6
3JIEKTPOMArHUTHBIX BOJTH
JJISl COTOBOM CBSI3U"

59 | Vpok-uccnenopanue bubnuoreka ITOK
"Uzydyenue CBOJCTB https://m.edsoo.ru/ffOb2c6
AJICKTPOMArHUTHBIX BOJH C c
ITOMOIIIBIO MOOHJIBHOT'O
tenedona"

60 | Pemenue 3ama4 Ha
ompeNeJIeCHue  4YacTOThl U
JUIMHBI  3JIEKTPOMAarHUTHON
BOJIHBI

61 | DmekTpoMarHuTHasE MPUPOJA bubmmoteka [JOK
ceera.  CKOpPOCTh  CBeETa. https://m.edsoo.ru/ffOb31
BoJsiHOBBIE CBOMCTBA CBETA do

62 | UcTounuku CBeETA. bubimoreka I[TOK
[IpsmonuneitHOe https://m.edsoo.ru/ff0b36
pacmipocTpaHeHue CBeTa. 58
3armenust Connua u JIyHbl

63 |3akoH OTpakeHHs  CBeTa. Bu6iumoreka IIOK
3epKaJ1a. Pemenue 3agau Ha https://m.edsoo.ru/ff0b38c
MIPUMCHCHUE 3aKOHa 4
OTpa)KEHUs CBETA

64 | [IpemomiieHue cBeTa. 3aKOH buGmoreka [JOK
MPETOMIIEHHS CBETA https://m.edsoo.ru/ffObSae

a

65 | ITomHoe BHYTPECHHEE bu6moreka [IOK
OTpaXKEHHE CBETA. https://m.edsoo.ru/ff0b3c5
Hcnonb3oBanue TOJIHOTO c
BHYTPEHHETO OTpaXeHHsI B
ONTHYECKUX CBETOBOJIAX

66 | JJaboparopHas pabota
"UccnenoBanue
3aBUCUMOCTH yria
MIPEITOMIICHUST CBETOBOTO
ay4a OT yIJla TaJeHUs Ha
rpaHuIle "BO31yX-CTeKI0""

67 | Ypok-koH(pepeHIus
"Hcnonb30BaHUE  MOJHOTO
BHYTPEHHETO OTpaKCHHSI:

CBETOBOJBI,
ONTHKOBOJIOKOHHAS CBSI3h"

68 | JIum3el. OnrTHueckas cuia bubimoreka [TOK

JIMH3bI https://m.edsoo.ru/ffOb3f2
c

69 | IlocTpoenue nzobpakeHH B Bubimoreka IIOK
JIHH3aX https://m.edsoo.ru/ffOb44

4a

70 | JJabopatopHast pabota bubnmnorexa [JOK
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"Omnpenenenne  (GOKycHOTO
pacCTOsAHUS U ONTHYECKOU
CHJIBI COOMpAIONIe JTMH3bI"

https://m.edsoo.ru/ff0b42
06

71 | Ypok-koHpepeHus bu6mnorexa [JOK
"OnTuueckue NMHH30BEIE httpSZ//I’ﬂ.@dSOO.fU/ffOCO&?
npubops" e

72 | I'nas KakK ONTHYECKAs bubnuoreka ITOK
cucrema. 3peHue https://m.edsoo.ru/ff0b46

84

73 | Ypok-koHpEepeHITUs
"Nedexkrsr  3penms.  Kax
COXPAHUTH 3peHue"

74 | Paznoxxenue Oeoro ceera B bubmmnoreka [JOK
cnektp. OmnbiTel  HproTOHA. https://m.edsoo.ru/ffOc0f4
CroxxeHre  CHEKTPaJbHBIX c
1BeToB. /lucnepcus ceera

75 | JJabopatopHast pabora Bu6imoreka IIOK
"OnmpITel  TIO  Pa3JI0KECHHIO https://m.edsoo.ru/ff0c0e2
Oeroro cBera B CHEKTp H a
BOCHPUSATHUIO BETa
MIPEIMETOB npu ux
HaOII0IEHUU qyepes
1[BETOBbIE (QUIBTPHI"

76 | YpOK-TIpaKTHKyM
"BosHOBBIE CBOICTBa CBETA:
aucnepcusi, UHTepQepeHus
u nuppaxums”

77 | Ompitel  Pesepdopma  m buGmoreka [JOK
IUIaHEeTapHask MOJICIIb aTOMa https://m.edsoo.ru/ff0c12a

8

78 | Ilocrymatel bopa. Mojens
aroma bopa

79 | UcnyckaHwe W TOTJIONICHUE Bubnnoreka ITOK
cBeTa  aToMOM. KBaHTEHL https://m.edsoo.ru/ff0c144
JluneiuaTple COEKTpPbI c

80 | Ypok-npakTuKyMm bubnmnorexa [JOK
"Habmonenue CIIEKTPOB https://m.edsoo.ru/ff0c155
UCIyCKaHMs" 0

81 | PannoakTHBHOCTE U €€ BUIbI bubmoteka [IOK

https://m.edsoo.ru/ff0c167
2

82 | CtpoeHne aTOMHOTO sfpa. bubimoreka [TOK

HyxknoHHas Mozens https://m.edsoo.ru/ffOc18a
c

83 | PagmoakTuBHBIC bubimoreka [JOK

npeBpatieHus. M3oromsl https://m.edsoo.ru/ffOclal
4

84 | Pemenne 3amady 1o TeMe: bubmauroreka [JOK
"PanoakTHBHBIE https://m.edsoo.ru/ffOc1b4
npeBpaneHus" a

85 | [lepuon monypacmana

86 | Ypok-koH(pepeHus bubnmnorexa [JOK
"PagnoakTUBHBIE W3ITY4CHHS https://m.edsoo.ru/ff0c212
B MpUPOAE,  MEIUIIUHE, 6
TeXHHUKE"

87 | SlmepHble peakuuu. 3aKOHBI bubnmnorexa [JOK

COXPAaHCHUA 3apsA0BOro Hu

https://m.edsoo.ru/ffOclch
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88

3Hepr1/1;1 CBs3H1 ATOMHBIX
saep. CBs3b  Macchl U
SHEPIUH

bubnmoreka IJOK
https://m.edsoo.ru/ff0c1d7
a

89

Pemenne 3amau 1o TeMme
" nepubie peakuu"

90

Peaxknun cunTesa M AelIeHUA
anep. HMcrouyHuku sHepruu
CouHiia 1 3831

bubmuoreka LIOK
https://m.edsoo.ru/ffOcle8
8

91

VYpox-koHpepeHuus
"Anepnas SHEpreTUKa.
JleficTBUS ~ pajiIMOaKTUBHBIX
U3ITy4yeHU Ha KHUBBIC
OpraHu3msl"

92

[ToaroroBka K KOHTPOJIBHOMH
pabote 1o TeMe
"DNEeKTpOMAarHUTHOE  TIOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBanToBrie sBaeHUS"

buomuoreka LIOK
https://m.edsoo.ru/ff0c223
€

93

KoutponbHast pabora 1o
Teme  "DIJIEKTpOMarHuTHOE
noyie.  DJIEKTPOMArHUTHbBIE
BOJIHBL. KBaHTOBBIC siBieHUS"

94

[ToBropenue,  oOoOmIeHHE.
JlaGopaTopHble pabOTBHI TIO
Kypcy "B3aumojeicTeue

n

TCI

bubnunoreka IJOK
https://m.edsoo.ru/ff0c245
a

95

[ToBropenue,  oOoOmIeHHE.
Pemienne  pacueTHeIX H
Ka4eCTBEHHBIX 3a7a4 110 TEME
"TemioBbie nponecch”

bu6nunoreka IJOK
https://m.edsoo.ru/ff0c257
2

96

IToBropenue,  oOoOIieHue.
Pemlenne  pacueTHeIX H
KayeCTBEHHBIX 3a/1a4 [0 TeMe
"KILJ TEIJIOBBIX
nBuraresein”

bubmuorexa LIOK
https://m.edsoo.ru/ff0c2a2
2

97

[ToBTOpenue,  oboO1ieHuE.
Pemenne  pacueTHbIX U
KaueCTBEHHBIX 3aJa4 10 TeMe
"KIIJI asekTpoycTaHoBOK"

bubmoteka [IOK
https://m.edsoo.ru/ff0c2b3
0

98

[ToBTOpenue,  oboO1ieHuE.
JIaGopatopHble paboOTHl IO
Kypcy "CBeToBbl€ sIBJICHUS"

bubmoteka [IOK
https://m.edsoo.ru/ff0c2c5
2

99

IToBropenue,  oOoOIieHue.
Pabora ¢ TexcTtamu mo teme
"3aKOHBI ~ COXpPAaHEHHS B
MeXaHuke"

bubmuorexa LIOK
https://m.edsoo.ru/ff0c2d6
a

100

[ToBropenue,  oOoOIIeHHE.
Pabora ¢ TexkcTamMu mo Teme
"Konebanus 1 BOJIHBL"

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c2e8
2

101

[ToBTOpEHME, 000011eHNE.
Pabora ¢ TekcramMu mo Teme
"CseToBbI€e gBiIeHUS"

bubmmoreka [IOK
https://m.edsoo.ru/ff0c304
4

102

IToBropenue,  oOoOIieHue.
Pabora ¢ TekctamMu 1Mo TEMeE
"KBaHnToBas u siAepHas
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ITPOBEPAEMBIE IIPEJIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

Koxa
MPOBEPAEMOro
pe3yJbTara

7 KJIIACC

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHus

11

HCII0JIb30BAaTh N3YUCHHBIC ITIOHATHUA

1.2

1.3

pa3nuyaTth SBJICHUS 10 ONMCAHHUIO MX XAPaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SIBICHUE

pacrio3HaBaTh  NPOSBICHHE  M3YYCHHBIX  (U3MYECKHX  SBICHUHA B
OKpY)KalollleM MHpe, B TOM 4ucie (pU3MUECKHUe SIBICHUS B MPUPOAE, MPU
3TOM TEpPEeBOJUTHh MNPAKTUYECKYI0 33hadyy B y4eOHYIO, BBIIENATH
CYILIECTBEHHBIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI

14

1.5

OIMCBIBATh M3YYEHHbIE CBOICTBA Tel U (PU3UYECKHUE SIBICHUS, HCIIONb3Ys
¢bu3nvecKre BeTUYMHBI, IPH ONMCAHUH TMPABIWIIBHO TPAKTOBATH (PU3UIECKUI
CMBICJI UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U €IUMHMIBI (PU3NUECKUX
BEIMYMH, HAXOIUTh (OPMYJbI, CBA3BIBAIONIME JaHHYIO (U3NYECKYIO
BEIMYMHY C JAPYTUMHM BEJIMYMHAMH, CTPOUTh TpaQUKd H3yYEHHBIX
3aBUCUMOCTEH (PU3MUYECKIX BEINYUH

XapaKTCPU30BaTh CBOICTBaA TCI, (1)I/ISI/IIICCKI/IG SABJICHUA W IIPOLECCHI,

WCIOJIb3Ysl ~ M3YYEHHBIE  3aKOHBl, INPU O3TOM  J1aBaTh  CJIIOBECHYIO
(hOpMYIIMPOBKY 3aKOHA U 3aIUCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE

1.6

OOBSICHATH (PU3MUECKUE SBJICHUS, IPOLIECCHI U CBOICTBA TeJ, B TOM YHCIE U
B KOHTEKCTE CHUTYyalMil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BHIABIATh
[IPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTHh O0OBsICHEHUE U3 1 — 2 JTOTHYecKuX
maroB ¢ omnopod Ha 1 — 2 M3y4yeHHBIX CBOWMCTBA (PU3UUYECKHUX SIBJICHUM,
(U3MYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacy€THble 3amaud B 1 — 2 OeWCTBUS, HCHOJB3YyS 3aKOHBI U
dbopmynbl, CBsA3BIBAIONIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHalM3a
YCJIOBHS 3a/1ayM 3alKChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (hU3NUECKHE
BEJIMYMHBI B (OpPMYJIbl M TMPOBOJIUTH PacU€Thl, HAXOJUTh CIIPABOYHBIE
JlaHHbIe, HEOOXOIUMBIE JUIsl pelleHHs 3a]ad, OLEHHBATh PEaTMCTUYHOCTh
MOJIYY€HHOU (pU3NUYeCcKOl BETUUHUHBI

pacrno3HaBaThb MpOOJEMBbI, KOTOPbIE MOXKHO pEIIUTh MpPH I[OMOIIU
(GuU3MYEeCKUX METOJI0B, B ONMCAHMU HCCIEIOBaHUS BBIIENIATH MPOBEpsSEMOe
MIPENIoJIoKEeHNE (TUIOTe3Y), pa3iuyaTh U UHTEPIPETUPOBATH MOJYUYEHHBIH
pe3yabTaT, HaXOIUTh OMIMOKM B XOJA€ OMNbITA, JeNaTh BBIBOABI IO €ro
pe3yabpTaTam

MIPOBOAUTH OMBITHI MO HAOTIOJCHUIO (PU3NUECKUX SIBICHUN WM (PU3NYECKUX
CBOWCTB Tel: (OPMYIHMPOBATH MPOBEpSEMbIE INPEANONIONKEHUS, cOOUpaTh
YCTaHOBKY M3 NPEIJIOKEHHOro 00OpYHOBaHUS, 3alUCHIBATH XOJ OMbITa U
(GbopMyIHpPOBATH BBIBOIBI

1.10

1.11

BBIIIOJHATE HOPAMBIC HN3MCPEHUA C HUCIOJB30BAHMEM  aHAJIOTOBBIX U
UG POBBIX MPUOOPOB, 3aMKUCHIBATH TOKA3aHUS IPUOOPOB € YIETOM 3a/1laHHON
a0COIIOTHON MOTPENIHOCTH U3MEPEHUI

MPOBOJIUTH HCCJICIOBAHNUE 3aBUCHUMOCTH OJHOW (M3MYECKOW BEITUYHHBI OT
JpYyrol C HCHOJIb30BAHUEM IIPSAMBIX U3MEPEHHM, y4acTBOBATb B
MJIAHUPOBAHUHU Y4€OHOTO MCCIIEIOBaHUsI, COOUPATh YCTAHOBKY M BBITIOTHSTH
U3MEpEeHUs], Cleaysd MPeUIOKCHHOMY TUIaHy, (UKCHPOBATh pE3YNIbTAThI




HOJ'Iy‘ICHHOﬁ 3aBHCHUMOCTH (1)PI31/I‘I€CKI/IX BCJIIMYMH B BHUAC MNPCIIOKCHHBIX
T3_6JII/ILI u Fpa(l)I/IKOB, ACJIaThb BBIBOJELI IO PE3yJIibTaTaM UCCICAOBAHUA

1.12

1.13

MPOBOANTh KOCBEHHBIC H3MEpEHUs (PU3UYECKUX BEIWYUH, CIEAys
MPENIOKEHHOW WHCTPYKUUU: TPU BBINOJIHEHUH HM3MEpPEHH coOuparthb
AKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYHUCIIATH 3HAYCHUE UCKOMOM BETMYUHbI

coOoaTh MpaBUjIa TEXHUKU O€30MacHOCTH MpH padoTe ¢ 1abopaTopHBIM
obopynoBaHHEM

1.14

1.15

1.16

1.17

yKa3blBaTh MPUHLUIBL ACHCTBHUS MPHUOOPOB M TEXHUYECKUX YCTPOICTB,
XapakTepu30BaTh  NPUHIUIBI  IEHCTBHUS  HM3YYCHHBIX TNPHOOPOB U
TEXHUYECKUX YCTPOWCTB C NOMOILIBIO HUX OIMCAHUS, UCIOJIb3ys 3HAHUSA O
CBOMCTBAaX (U3NYECKUX SIBICHUN U HEOOXOoAUMble (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

MPUBOAUTH MPUMEPHI (HAXOIUTHh HHPOPMAIUIO O IPUMEPaAX) MPAKTHYECKOTO
UCTIONIB30BaHUS  (M3MYECKUX 3HAHWH B TIOBCETHEBHOW JKU3HHM  JUIS
obecrieyeHus: 6€30MacHOCTH MpU OOpAILIEHUN ¢ TPUOOPaMU U TEXHUYECKUMHU
yCTPOMCTBaMH, COXPAHEHUS 370POBbS U COOIOICHNSI HOPM 9KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEN Cpee

OCYIIECTBISATH OTOOp MCTOYHMKOB wHH(popManuu B cetu HHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOLIUXCS
3HAaHUH u HYTGM CpaBHCHHA Pa3JINYHBIX HUCTOYHHUKOB BBIACTIATH
uHbOpMalLMIO, KOTOpas SBISETCs NPOTUBOPEYMBOW WIM MOXET OBITh
HEJIOCTOBEPHOM

WCTIOJIBb30BAaTh TPU BBHIMOJHEHUH YYEOHBIX 3alaHUi HAyYHOIOIYISPHYIO
TuTepaTypy (pU3MYEecKoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl
cetu WHrepHer, BnaxeTrp nOpuéMaMu  KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3oBanus HH(GOPMAIIMK U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

1.19

Kon
NPOBEPAEMOro
pe3yJbTara

1.1
1.2

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE 2 — 3 HMCTOYHHMKOB MH(OpManuu (U3NIECKOTO COJCPKAHUS, B TOM
qyclie MyOIMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3ysbTaTtax MPOEKTOB WU
Y4eOHBIX HCCIIEJOBAaHUM, TPU ITOM T'PAMOTHO HCIIOJIB30BaTh HM3yYCHHBIN
MOHATUMHBIN ammapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHHE
Mpe3eHTalnen

MpU BHINIOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAHUN paclpenensTh
00s3aHHOCTH B Irpymnmn€ B COOTBETCTBHMM C IIOCTABJICHHBIMU 3ajJjavdyaMu,
CIEAUTh 3a BBIIOJHEHUEM IUIaHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHDIH BKJIa[ B JACATCIIbHOCTD TpYIIIbI, BBICTpanBaTh
KOMMYHUKATUBHOE B3aUMOJECHUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX

8 KJIACC

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIB30BaTh IMMOHATHA

pas3iinydaTth SABJICHUA IO OIMMCAHUIO HUX XAPAKTCPHBIX CBOIMCTB W Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (I)I/ISI/I‘-ICCKOC SBJICHUC

13

14

pacrio3HaBaTh  NpOSBIEHHE  M3YYEHHBIX  (U3MYECKHX  SBICHUHA B
OKpY)KalollleM MHpe, B TOM uucie (U3HUecKUe SIBICHUS B MPUPOAE, MpHU
9TOM TEpPEeBOJUTHh MPAKTUYECKYI0 33hadyy B y4eOHYI0, BBIIENATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBICHUI

OIMMCbIBATh HM3YUCHHEIC CBOMCTBaA TEII H (1)I/I3I/ILIGCKI/I6 SABJICHUS, HUCIIOJIb3Ys
(bI/ISI/ILICCKI/Ie BCJIMYUHBI, ITPU OIMMMCAHUH MTPABHUIIBHO TPAKTOBATH (I)I/I3I/I"IGCKI/II71
CMEBICJI HCIIOJB3YEMBIX BCJIIMYUH, 0003HaUYCHHUS H CANHUIbI (1)I/ISI/ILI€CKI/IX
BCINYHNH, HaAXOIUTHb (bOpMy.]'IBI, CBA3BIBAIOIIUC JTAHHYIO (pI/ISI/ILICCKyIO
BCIMYHUHY C JApPYIrUMH BCIUWYMHAMH, CTPOUTH rpa(bmq/l HN3YUCHHBIX




3aBUCHUMOCTEH (PU3NYECKIX BETUYHH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (U3MYECKUE SBJIEHUS U TPOILECCHI,
WCIONB3ysl  W3Y4YEHHbIE 3aKOHBI, TMpPH OTOM JaBaThb  CJOBECHYIO
(hOpMyIIMPOBKY 3aKOHA U 3aIllMCHIBATh €M0 MaTEMATHUYECKOE BhIPAKECHHE

1.6

OOBSICHATh (U3NYECKHE NPOLECcChl U CBOWCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYallUd IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IIPUYMHHO-CJIE/ICTBEHHBIE CBSA3U, CTPOUTh OOBsICHEHHE U3 | — 2 JIOTMYeCKuX
maroB ¢ nmomompio 1 — 2 M3ydeHHBIX CBOWMCTBA (PU3MUECKUX SIBICHUM,
(U3MYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemate pacyéTHble 3aJadyu B 2 — 3 JeMCTBHS, HCHONB3YS 3aKOHBI U
¢dbopMyIbl, cBsi3bIBatOLIUE (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
yCIIOBUSI 3a/layd 3alUChIBaTh KPAaTKOE YCIIOBUE, BBISIBISATH HEIOCTATOK
JTaHHBIX JJIS1 peLIeHUS 3a7auu, BEIOUpaTh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBbIE
JUIsl €€ pelleHus, MPOBOAUTH PACU€Thl U CPAaBHUBATH MOJTYYECHHOE 3HAYEHUE
(bu3nyecKoil BeMYNHBI C U3BECTHBIMU JAHHBIMU

1.8

1.9

paciio3HaBaTb HpO6JI€MBI, KOTOPBIE MOXHO PpCHIMTh IIPH IIOMOLIU
(1)I/I3I/I‘ICCKI/IX MCTOOB, HUCIIOJB3Yyd OIMMCAHUC HCCICAOBAHWA, BBIACIATH
IIPpOBEPSACMOC MMPCAITIOJI0KCHUC, OLICHUBATh IpaBUJIbHOCTDb nopsaKa
IMPOBCACHUA UCCIICA0OBAHN, ACJIaTh BbIBOAbI

MIPOBOMTH OIBITHI TIO HAOTIOCHHUIO (PH3UUCCKUX SIBJICHUN WIIN (PU3NICCKUX
CBOMCTB Ten: (OpMyIHUPOBATh MPOBEPSEMBbIC MPEINOIOKEHUs, COOUpPATh
YCTAaHOBKY M3 TPEUIOKEHHOTO O0OpYIOBaHMS, OMUCHIBATH XOJI OIbITA U
(GbopMyIHpOBaTh BHIBOJIBI

1.10

BBINOJIHATH IPSMBbIE U3MEPEHUS C HCII0JIb30BAaHUEM aHAJIOTOBBIX IPUOOPOB U
JTaTYNKOB (PM3MYECKUX BEJMYMH, CPaBHHUBATH PE3YyJbTAaThl HM3MEPEHHU C
y4€TOM 3a/1aHHON aOCOIFOTHON NOIPEIIHOCTH

1.11

1.12

IIPOBOJIUTH MCCJIEOBAHUE 3aBUCUMOCTH OJHOM (U3MUECKOM BEITUYMHBI OT
APYrol ¢  WCHOJB30BAHUEM  MPAMBIX  HM3MEPEHUH:  IUIAHUPOBATH
UCClIeIoBaHNE, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEpPEHUs, CIEmys
NPENJIOKEHHOMY  IUIaHY,  (UKCUpOBaTb  pPE3yJdbTaTbl  IOJYYEHHOU
3aBUCUMOCTH B BHJ€ TaOauIl U rpaduKoOB, IeJIaTh BBIBOJBI M0 pe3ysibTaTaM
UCCIICIOBAHMS

IIPOBOJIUTh KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEIWYMH: IUIAHHUPOBATH
U3MepeHusi,  coOupaTh  SKCIEPUMEHTAIbHYIO  YCTAHOBKY,  CIEAys
NPEUI0KEHHONH MHCTPYKIIUH, U BBIYUCIISTh 3HAUCHNE BEJIMYHUHBI

1.13

1.14

coOIoaTh MpaBWiIa TEXHUKHU OE30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
o0opynoBaHUEM

XapaKkTepu30BaTh  NPUHLUIBl  JEHCTBUS  HM3YyYEHHBIX NOpUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM Ha MX ONMCAHUSA, UCIOJb3Ys 3HAHUSA O
CBOMCTBaX  (U3MYECKUX  SBJIEHUH U  HeoOXoauMble  (pU3HUECKHE
3aKOHOMEPHOCTH

1.15

pacro3HaBaThb IPOCTBIE TEXHUYECKUE YCTPOMCTBA H  HU3MEPUTEIbHBIE
HpI/I60pI>I II0 CXeMaM U CXEMAaTHU4YHbIM pI/ICYHKaM, COCTABJIAATH CXCEMBbI
AJIEKTPUYECKUX LIETIEN € MOCIEI0BATEIbHBIM U NMapAJLIEIBbHBIM COCITMHEHUEM
AJIEMEHTOB, pa3jinyasi YCJIOBHBIC O0O3HAYEHHS DJIEMEHTOB DJJIEKTPUUYECKUX
Heneun

1.16

MIPUBOJIUTH MPUMEPHI (HAXOAUTh MH(POPMAIIHIO O TPUMEPaX) MPAKTUIECKOTO
WCTIONB30BaHUsST (PU3WYECKHX 3HAHWM B TIOBCEIHEBHOW JKWM3HH IS
obecrnieueHrs 0€30MacHOCTH MPH OOpaIIEHUH ¢ TPUOOPaMU U TEXHHUUECKUMU
YCTpOMCTBaMH, COXpaHEHUs 30POBbsI U COOTIOZEHHSI HOPM IKOJIOTHUECKOTO
MOBEJICHUS B OKPYXKAIOLIEN Cpee

1.17

OCYIIECTBJISATh TOWCK HWHGOPMAIUK (PU3NUECKOTO COACpPXKAHUS B CETH
NHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUW UM NYTEM CpPaBHEHHUS
JOTIOJTHUTEIFHBIX MCTOYHHKOB BBIICISITH MH(GOPMAIINIO, KOTOpAasi SIBISETCS




MIPOTHBOPEUYNBOMN MM MOXKET OBITh HEIOCTOBEPHOU

1.18

1.19

WCIOJIb30BaTh IPHU BBIMOJHEHUU YUEOHBIX 3a/llaHuil Hay4YHO-TIOMYJISAPHYIO
TuTepaTypy (pU3MYECKOro coAepiKaHHs, CIPAaBOYHBIC MaTepUaibl, PeCypChl
cetu MHTepHeT; Biuaaerb NOpuUEMamMM  KOHCIEKTHUPOBAHMS  TEKCTa,
npeoOpa3oBanus HH(OOPMAIIUY U3 OJHON 3HAKOBOU CUCTEMBI B JPYTYIO

CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE W KpaTKUE YCTHBIC COOOIICHHS,
0000mast wWHPOPMAIMIO W3 HECKOJbKMX HCTOYHHUKOB (PU3HUYECKOTO
COJIEp>KaHUsl, B TOM YUCJIE MyOJMYHO MPEACTABISATh PE3yIbTaThl MPOCKTHOU
W UCCIIEIOBATEIIBCKON JEATEIbHOCTH, TP ATOM T'PaMOTHO HCITOJIb30BaTh
W3YYCHHBIH TOHATUHHBIA ammapar Kypca (HU3HKH, CONPOBOXKAATh
BBICTYIUICHHUE MPE3CHTAIUCH

1.20

Koxa
NMPOBEPAEMOro
pe3yJbTara

1.1
1.2

IpU BBINOJHEHUHM YYeOHBIX IPOEKTOB MW HCCIEIOBAHUN (PU3MUECKUX
IIPOLIECCOB  pacHpeAessaTh OOS3aHHOCTM B TIpyNNe B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3a/Ja4aMM, CJICIUTH 3a BBIIOJHEHHWEM IlIaHA JEUCTBUM U
KOPpPEKTHpOBaTh €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIH BKJIAJ B
JEeATEIbHOCTh TPYIIIBI, BBICTPAUBATh KOMMYHMKAaTHBHOE B3aUMOJCHCTBUE,
IIPOSIBJISISI FOTOBHOCTD pa3pelaTh KOH(INMKTHI

9 KJIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

HCII0JIb30BATh U3YUCHHBIC ITIOHATUSA

pasiiniaTtb ABJICHUSA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIINUX JAaHHOC (1)I/I3I/I‘IGCKOC SIBJICHHUC

1.3

14

pacrio3HaBaTh  IMPOSIBIICHHE M3YYEHHBIX  (PU3MUecKUX  sBIEHUA B
OKpY’KaroleM MHpe, B TOM 4Hcie (U3MUEcKue SBICHHS B MPHUPOJIE, MPH
9TOM HEpPeBOJIUTHh MPAKTHUYECKYI0 3ajady B y4eOHYyI0, BbLIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3NUECKUX SBJICHUI

OIMCHIBATh M3yYCHHBIC CBOWMCTBA Tel U (PU3WYECKUE SIBICHUS, UCIOJB3Ys
¢usnyeckue  BEIMYMHBI, MpPU  ONMCAHUU NPAaBWIBHO  TPaKTOBAThb
(¢u3NYeCKUil CMBICI HCIIOJBb3YEMbIX BEJIWYMH, O0O3HAUYEHHS M €IWHULIBI
¢u3nYecKUX BEJIWYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOLINE JIAHHYIO
(¢u3NYeCKyl0 BEIWYMHY C JAPYTMMHU BEJIUYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINUUH

1.5

1.6

1.7

1.8

XapakTEepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCIOJIb3ysl ~ U3YYEHHBIE 3aKOHBI, IIpU OTOM  JaBaTh  CJIOBECHYIO
(hopMyYITUPOBKY 3aKOHA U 3aUCHIBATh €r0 MAaTEMATUUYECKOE BHIPAKEHHE

OOBACHATh (PU3MUECKHE TMPOIECChl W CBOMCTBAa T, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluii MpPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHO-CIIEJCTBEHHBIE CBSA3HU, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTHYECKUX
[IaroB ¢ TOMOINbI0 2 — 3 HM3yYEHHBIX CBOICTBA (PU3WYECKUX SIBICHUH,
(hbU3UYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

pemarh pacu€THple 3amaud (Omuparompecs Ha cucteMy w3 2 — 3
ypaBHEHMI), UCHOIB3YsS 3aKOHBI U (OPMYJBI, CBS3bIBAIOLINE (prU3HUECcKHe
BCJIMYMHBI: Ha OCHOBC aHA/IM3a YCIOBUA 3aJjadd 3alHrChiBaTb KPaTKOEC
YCJIOBHE, BBISBJIATH HENOCTAIOIIME WM M30BITOYHbIE JaHHbIE, BHIOMPAThH
3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE AJISl PEUIeHUs, IPOBOAUTH PAcU€Thl U
OLIEHUBATh  PEAIMCTUYHOCTh  IOJIYYEHHOTO 3HAYeHHS  (PU3UUECKOM
BCJIINYHHBI

pacro3HaBaTh MpPOOJEMbI, KOTOpPbIE MOXHO pPELIUTh MpU TOMOIIU
(GU3MYECKUX METOJIOB, HCIOJb3Ysl OINMCAHUE MCCIEAOBAHUS, BBLICIATh
IIPOBEPSIEMOE  MPEAINOJIOKEHNE,  OLICHMBAaTh  IMPABWJIBHOCTH  MOPSJIKA
IIPOBEJICHUS UCCIIEI0OBAHMUs, AEIaTh BBIBOJBI, HHTEPIIPETUPOBATL PE3YJILTATHI




HaOJIFOIEHUH U OIIBITOB

1.9

1.10

MPOBOIUTH OTBITHI [0 HAOIIOCHUIO GU3MUYCCKUX SBJICHUI MIN (PU3HMUYCCKUX
CBOWCTB TEJI: CaMOCTOSTEIBHO COOHMpaTh YCTAHOBKY W3 H30BITOYHOTO
Habopa O00OpYIOBaHUs, OINKCHIBATH XOJ ONbITa W €ro Ppe3yJabTaThl,
(hopMyIIMpPOBaTh BHIBOJIBI

MPOBOJUTH NPU HEOOXOAMMOCTH CEPHIO NPSAMBIX HM3MEPEHUH, ONpEnesss
cpenHee 3HA4YE€HHE H3MEpsAEeMON BenMUYUHBI ((DOKYCHOE pacCTOsSHUE
coOupatomeld  JUH3BI), OOOCHOBBIBATH BBIOOP CIOCOOa HM3MEpPEHHS
(n3MepuTeILHOTO IPHOOpPA)

1.11

1.12

1.13

IPOBOJUTh HCCIEIOBAaHME 3aBUCUMOCTEH (DU3MYECKMX BEIMYUH C
UCIOJb30BAHUEM MPSIMBIX HM3MEpPEHHMH: IUIAHMPOBATh MCCJIEIOBAHUE,
CaMOCTOSITENILHO ~ COOMpaTh  yCTaHOBKY, (DUKCHPOBaTh  pe3yJbTATHI
IIOJy4YEeHHOM 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHJE TaOIULU
rpaduKOB, JIeNIaTh BEIBOJIBI IO PE3YJIbTATaM HUCCIICIOBAHUS

MPOBOJIUTh KOCBEHHBIE H3MEPEHHUs (PU3UUECKUX BEIMYMH: IUIAHUPOBATH
U3MEpEHUs, coOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBIIOJHSATH
U3MEPEHUS, CIEeAys NPEIIOKEHHOW HMHCTPYKLIMM, BBIYKMCIATH 3HAYEHUE
BEJIMYMHBI ¥ aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJIBTATHl C YUETOM 3aJaHHON
IIOIPEIHOCTH U3MEPEHUI

coOIII0IaTh MpaBwiia TEXHUKH O€30IMacHOCTH NP paboTe ¢ 1abopaTopHBIM
00opynoBaHUEM

1.14

1.15

pa3nuyath OCHOBHBIE IPU3HAKM M3YYEHHBIX (U3UUYECKUX MOJIENEH:
MaTepuagbHas TOYKa, a0OCOJIIOTHO TBEPIOE TENO, TOYEYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUIaHeTapHasi MOJIeJIb aTOMa, HYKJIOHHAsi MOJIeJb
aTOMHOTO si/ipa

XapaKTepu30BaTh NPUHIUNBI  JIEHCTBUA  HW3YyYCHHBIX TNPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOPOM Ha MX ONMCAHHUSA, UCIIONb3Yys 3HAHUA O
CBOWCTBaX  (U3MYECKUX SBJICHUH ©  HeoOXomumble  (pusmyeckue
3aKOHOMEPHOCTHU

1.16

HCIIOJIB30BATh CXEMbI M CXCMATUYHBIC PUCYHKH H3YYCHHBLIX TCXHHYCCKHUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB 1 TCXHOJIOTMYCCKUX IMPOLECCOB IIPU
pEeIICHUN y‘~IC6HO-HpaKTI/I‘I€CKI/IX 3aaad, OIITUYCCKUC CXEMBI JUIA
IOCTPOCHUMA H306pa)I(CHI/II>'I B IIJIOCKOM 3€pKaJic U co614pa}0mel71 JIMH3C

1.17

OPUBOAUTH  TNpHUMEphl  (HAXOAMTh  HMH(OpMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUSI (DU3WYECKHX 3HAHUH B TIOBCEAHEBHOM
KHU3HM Ui oOecredeHns 0e30MacHOCTH MpU OOpalleHuu ¢ npubopamu M
TEXHUYECKHMHU YCTPOWCTBAMH, COXPAaHEHHS 37I0POBbSI M COOJIIOJICHHSI HOPM
9KOJIOTMYECKOro MOBEAEHUsS B OKpYXKarollel cpene

1.18

1.19

OCYILIECTBIATh IMOMCK HHGpOpMaLUU (PHU3HMUECKOTO COJEpPKAHUSA B CETH
WuTepHer, camocTosITeNbHO (OPMYIUpPYs MOUCKOBBIM 3ampoc, HAXOIUTh
IyTU OIpeJeNeHUs] TOCTOBEPHOCTH IMOJIy4YeHHONH MH(POpPMALMU HAa OCHOBE
MMEIOIINXCS 3HAHUMN U JONOJHUTENIBHBIX HCTOYHUKOB

WCIOJIb30BaTh MPHU BBIIOJHEHUH YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO
TuTeparypy (pu3nuecKoro copaepxaHus, CIpaBOYHbIE MaTE€pUalIbl, PECypCh
cetu HWHrepHer; Bnaaerb MNpuUéMaMH  KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHusi HHPOPMAIIUHN U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

1.21

co3/laBaThb COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOILICHHMS Ha OCHOBE
nH(pOpMAllUM M3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJEpKaHus,
nyOJIMYHO MPEACTABIATh PE3YyIbTaThl MPOEKTHOM WIIM HUCCIEI0BATENBCKOM
JEATEIIbHOCTH, IPU ATOM IPaMOTHO UCITOIb30BaTh U3YUYECHHBIN MOHATHUIHBIN
afnmapar HM3y4aeMoro pasjena (U3MKA MU CONPOBOXKAATh BBICTYIICHUE
Mpe3eHTaluen ¢ y4éToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

MpPU BBIOJIHEHUH YUYEOHBIX TPOEKTOB M HCCIEAOBAaHUN (DU3HUECKUX
MIPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C




[TOCTaBJICHHBIMM 33J]a4aMH, CICAUTh 32 BBIIOJHEHHEM IUIaHA ACHCTBUN U
KOPpPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKJIAJ B
NEeSATEIbHOCTh T'PYIIIbI, BBICTPAaUBAaTh KOMMYHHUKAaTUBHOE B3aWMOJECHCTBHUE,
MIPOSIBJISISI TOTOBHOCTD pPa3periaTh KOH(MINKTHI

Kon
pa3nesa

IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

Koxa hinemenTa

7 KJIACC

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIET'O MHUPA

11

®usuka — HayKa o npupoje. SABinenus npupobl. dusznueckue
SIBJICHUSI:  MEXaHUYECKUE,  TEIUIOBBIE,  DJIEKTPUUYECKHUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBHIE

1.2

1.3

dusnyeckue BenWUWHBL. M3MmepeHune (GU3NYECKUX BEIUYHH.
dusnyeckue PUOOPBHI. [TorpemHocTh HU3MEpPEHU.
MexayHapoaHasi CUCTEMa €UHULL

EcrecTBeHHOHAy4HBI ~ METOJ TMO3HAHMA:  HAOIIOACHUE,
IIOCTAHOBKA HAY4YHOI'O BOIPOCA, BBIABMKCHHE THIIOTES,
9KCIIEPUMEHT 1[I0  IPOBEpPKE  TUNOTE3,  OOBsSCHEHHE
Ha0JII0AaeMOTr0 SIBJICHUS

14

Onucanne PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIEICH

1.5

[IpakTrueckue pabOThI:

N3mepenue paccTossHUAMN.

N3mepenune o0bEMa )KUIAKOCTH M TBEPIOTO Tea.
Omnpenenenre pa3smMepoB MaJIbIX TEl.

N3mepenne Ttemmeparypbl OpH  [OMOIIM  KUIKOCTHOTO
TEPMOMETPA U JATUUKA TEMIIEPATYPHI

[NEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEILIECTBA

2.1

2.2

Crpoenue BeliecTBa: aTOMbl M MOJIEKYJIBI, HUX pa3Mephbl.
OnbIThI, TOKa3bIBAIOUINE TUCKPETHOE CTPOCHHUE BELLIECTBA

JIBukeHne dactul BemiecTBa. CBS3b CKOPOCTH JBUKECHHS
qacTull ¢ Temneparypoil. bpoynoBckoe nBmxenue, iuddysus

2.3

2.4

BzauMogeiicTBHe YacTHUII BEIIECTBA: MMPUTKCHUC U
OTTAJIKUBAHHUC

AFpCFaTHLIe COCTOSIHHUA BCIICCTBA: CTPOCHUC ra3oB,
JKUIKOCTEN U TBép,[[BIX (KpI/ICTaJ'IJ'II/ILIeCKI/IX) Tea. B3auMocBs3b
MCKAY CBOMCTBAMHM BEIISCTB B Pa3sHbIX  arperaTHbIX
COCTOSIHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[IpakTuueckue padbOTHI:

OneHka AuaMeTpa aToMa METOJIOM PSJIOB (C UCIOJIb30BaHUEM
dboTorpadwuii).

OnbITel 10 HAOMIONEHUIO TEIJIOBOTO pPACUIMPEHHs Ta3o0B.
OneITel MO OOHApPY)KEHUIO JEHCTBUS CHJI MOJEKYJSIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

MexaHnuueckoe IBI)KeHHE. PaBHOMEpHOE W HepaBHOMEPHOE
JIBIDKEHUE

Ckopoctb. CpenHsii  CKOpPOCTb IpU  HEPaAaBHOMEPHOM
JBMKEHUH. PacuéT nmyTu U BpeMeHH JBU)KEHUS

3.3

SBnenue nHepuuu. 3aKoH UHepUUU. B3anMozeiicTBre Ten Kak
MpUYMHA W3MEHEHHUs CKOPOCTH JBHKEHHsS Tel. Macca Kak
Mepa UHEPTHOCTHU Teja




3.4

IImoTtHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJHUYECTBOM
MOJIEKYJ B €IMHUIIE 00hEMA BEIECTBA

3.5

Cuna kak XapPaKTCPUCTHUKA BSaHMOHCﬁCTBHH TCII

3.6

Cuna ynpyroctu u 3akoH I'yka. MI3MepeHne cuibl ¢ MOMOIIBIO
JUHAMOMETpa

3.7

3.8

3.9

SBnenue TAroTeHMSA U cuia TsokecTH. CHila TSDKECTH Ha
Ipyrux mianerax. Bec tena. Hesecomocts

Cuna tpenus. TpeHue CKOJIBKEHUS U TpeHUE NOKOos. TpeHue B
IIPUPOJIE U TEXHUKE

CnoxxeHue cuj, HaOpaBJIEHHBIX 110 OJHOM  NPSMOM.
PaBHOelicTBYIOIIAS CHIT

3.10

3.11

3.12

[IpakTryeckue pabOTHI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBMXKEHHS (ITapuKa B
KHUJIKOCTH, MOJCIH D3JCKTPUYECKOTO aBTOMOOWIS M Tak
nanee). OnpeneneHne cpeHel CKOPOCTH CKOJIbKEHUs Opycka
WIM IIapuKa 10 HAKIOHHOW TuIockocTH. OmpeneneHue
MIOTHOCTH TBEpAOro Tena. OmbITh, JIEMOHCTPUPYIOIIUE
3aBHCUMOCTh pacTsHKeHHS (IepopManuu) TPYKUHBI  OT
MPUIIOKEHHOU CUIIBI. OnbITHI, JIEMOHCTPUPYIOLIINE
3aBHCUMOCTh CHJIBI TPEHHUSl CKOJIBKCHHS OT Beca Tena |
XapakTepa CONPUKACAIOMIUXCS MOBEPXHOCTEN

@usnyeckue SBICHWS B IPUPOJE: IPUMEPHI IBUXKCHHA C
pasUYHBIMM CKOPOCTSMHU B JKMBOM M HEKUBOW IIPHUPOJE,
JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHHAMOMETP, TOAIINITHUKA

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

HaBnenue TBEpmoro Tena. CnocoObl yMEHbBIIEHUS U
YBCIMYCHUA OAaBJICHUA

JaBnenue rasza. 3aBUCHUMOCTb JaBJCHHUS Ta3a OT OO0BEMA,
TEMIEPATYPhI

4.3

4.4

4.5

4.6

Hepenaqa JaBJICHUA TBép)IHMI/I TCJIaMH, MXHUAKOCTAMH U
razamu. 3axoH Ilackais. ITHeBMaTHUeCKHEe MAIIMHEL

3aBUCHUMOCTH JaBJICHUS KHUIOKOCTHU oT FJ'Iy6I/IHI>I .
I'mapocratuueckuit  mapagokc. Coolmarommecss  COoCybl.
anpaBnnqecxne MEXaHU3MBbI

Atmocdepa 3eman u arMmocepHoe agaBineHue. I[IpuumHbI
CYIIECTBOBAHMUS  BO3AYIIHONW oOosouku 3emud. OmbIT
Toppuuennu. 3aBUCHUMOCTb aTMOC(HEPHOrO JIaBJI€HUS OT
BBICOTHI HaJl YPOBHEM MOPSI

N3mepenne armochepunoro nmaenenus. [lpuboper  ans
HU3MepeHust aTMOC(hepHOro JaBICHUS

4.7
4.8

4.9

JlelicTBUE KUAKOCTH W Ta3a Ha NOTPYKEHHOE B HUX TEIO.
BrrTankuBatoniast (apxuMezioBa) cuia. 3aKoH Apxumena

[InaBanue ten. BoznyxonnaBanue

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tella B BOAE OT 00OBEMa
MOrPY’KEHHOM B JKHUIKOCTh YacTh Tena. OnpeneneHue
BBITAJIKUBAIOLLEH CUIIBL, IEUCTBYIOLIEH HA TEJO0, ITOIPYKEHHOE
B KUAKOCTb. [IpoBepka HE3aBUCUMOCTH BBITAIKHABAIOIICH
CUJIbI, JEUCTBYIOLIEH Ha TEJIO B KUIAKOCTH, OT MAacCChl Tea.
OMNBITEL, TEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIOIIEH
CWIIBI, JCWCTBYIOLIEH Ha TeNo B JKUIKOCTH, OT O0BEMa
MOrPY’KEHHOM B JKUAKOCTh YAaCTH TeJa U OT IUIOTHOCTH




KUJKOCTH. KoHcTpynpoBanue apeoMeTrpa 1581071
KOHCTPYUPOBAHUE JIOKHU u OIpeeIcHue eé
TPy30MOABEMHOCTH

4.10

411

Odusnyeckue SBICHUS B NPUPOJE: BIMSHHE aTMochepHOro
JIaBJICHUS HA )KUBOM OpraHu3M, IIaBaHUE PbIO

Texnudeckue  ycTpoiicTBa:  COOOINAIOIIMECS — COCYHBI,
YCTPOHCTBO  BOAONPOBOJA,  THMApPABIMYECKU  mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, DOHEPI'M A

5.1 Mexannueckast pabora

5.2 MexaHuueckas MOILHOCTb

53 [IpocTble MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb.
IIpaBuiio paBHOBecus pblyara

5.4 [IpuMeHeHne npaBuiia paBHOBECHUS pbluara K 0JIOKY
«3070TO€E mpaBwiIo» MexaHUku. KordduuueHt mnonaeznoro

5.5 neiicTBusl MexaHu3MoB. lIpocTble MexaHM3Mbl B OBITY H
TEXHHUKE

5.6 [loTeHumanpHas 3HEPTUU Tea, HOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sneprus

S 58 [lonnas mexaHudeckas _DHEprHs. 3aKOH HW3MEHEHUs W

COXPAHEHHs MEXaHUUYECKON SHEPTUU
[IpakTuyeckue paboOTHI:
Omnpenenenne pa®OTBl CHIBI TPEHHS TPU PaBHOMEPHOM

59 JOBUKCHMM  Telda 10  TOPHU3OHTAJIbHOM  IIOBEPXHOCTH.
HccnenoBanue ycnoBuid paBHOBecus peluara. I3mepenue
KIIJ] naknoHHOHN mIocKOCTH. M3ydyeHne 3aKOHa COXpaHEHMs
MEXaHUYECKON IHEPTUn

5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEIIOBEKA
TexHudyeckue  yCTpPOMCTBA:  pblyar,  IOABWXKHBIM U

5.11 HETIOJBVIKHBIM ~ OJIOKH, HaKJIOHHAs IIJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY

8 KVIACC
Kon Kon 2s1emenTa IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS
pasjgena
6 TETUJIOBBIE ABJIEHU A
6.1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU

CTpoeHHs BemiecTBa. Macca U pa3mepbl MoJieKysl. OIBITHI,
MIOATBEPKIAIOIINE OCHOBHBIE MIOJIO’KEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUH

6.2 Mopnenu TBEPAOro, KUAKOTO U Ta3000pa3HOrO COCTOSHUMN
BeniecTBa. Kpucrammyeckne u amopdHbIe Tena

6.3 OOBbsicHEeHHE CBOWCTB Ta30B, JKUIKOCTEH M TBEPABIX Tel Ha
OCHOBE TTOJIOYKCHHI MOJICKYJISIPHOKHHETUIECKOI TEOPHH

6.4 CMaurBaHUe U KallWJIJISIPHBIE SIBJICHUS

6.5 TemioBoe paclIupeHye U cxaTue

6.6 Temnepatypa. CBsi3b TemMmepaTypbl CO CKOPOCTHIO TETJIOBOTO
JIBMDKEHUS YaCTHUIL

6.7 Buytpennsas osueprus. CnocoObl H3MEHEHHS BHYTpPEHHEH
SHEPI'UH: TerIonepeaya U CopepiieHue padoThl

6.8 Bunsl  Terutomepenaum:  TEIUIONPOBOTHOCTH, KOHBEKIIWS,

H3JTy4YCHUC




6.9

KonnuecTBO TEIIOTHI. V,Z[G.HBHaSI TEIUIOEMKOCTD BCIICCTBA

6.10

TernmooOMeH U TeII0OBOe paBHOBECHE. Y paBHEHUE TEILIOBOTO
OanaHca

6.11 [InaBnenue u OTBEpACBAaHUE KPUCTANIMYECKUX BEIIECTB.
VY nenpHas TEMI0Ta IJIABIECHUS

6.12 [TapooOpazoBanne u kouzaeHcanus. Mcmapenue. Kumenue.
VYnaenpHas  Temuora  napooOpa3oBaHUs.  3aBUCHUMOCThb
TEMIIEPaTypbl KUIIEHUS! OT aTMOC(EPHOT0 TaBICHUS

6.13 BraxxnocTh Bo3yXxa

6.14 OHeprus ToIMBa. Y ieibHasl TENJI0Ta CTOPAHUS

6.15 [Ipunnuner pabotel TemnoBbix asurateneit KIIJ[ termoBoro
naBUraTens. TeroBble IBUTATENM M 3alllUTa OKPYKAIOLICH
cpeabl

6.16 3aKOH COXpAHEHHUsI M MPEBpAILCHHUS SHEPTHMH B TEIUIOBBIX
poreccax

6.17 [IpakTrueckue pabOTHI:

OnbITHl 10 OOHAPYXKEHUIO NEHCTBHS CHI MOJEKYJISIPHOTO
HPUTSKECHHUS.

OnbIThI 10 BRIPAIIMBAHHUIO KPUCTAJUIOB IOBAPEHHOM COJIN MU
caxapa.

OnbITel MO HAOIIOJEHUIO TEIUIOBOTO PACHIMPEHUs] Ta30B,
KHUJIKOCTEH U TBEPBIX TEN.

OrnpeneneHue JaBieHUs BO3ayXa B OaJJIOHE MITIPHUIIA.

OnbITHl, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh JJaBJICHUS BO3yXa
OT ero 00bEMa 1 HarpeBaHuUs WU OXJIAXKICHHUS.

IIpoBepka rumore3bl JIMHEHHONH 3aBUCUMOCTH  JIJIMHBI
CTOJIOMKA JKUAKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPaTypHI.

HaOmtoneHne u3MEHEHUsT BHYTPEHHEH OSHEpruu Tejla B
pe3yibTare Teruionepeaayd U padboThl BHEIIHUX CHIL.
HccnenoBanue sBiIEHHs TEIUIOOOMEHA IPU CMEIIMBAHUU
XOJIOJTHOW U TOpsTY€ BOJBI.

OmnpezeneHne KOIUYECTBA TEIJIOTHI, TOJYYEHHOTO BOJION MPH
TETIOOOMEHE C HarPeThIM METAIUTHYECKUM IIUITHHIPOM.
Omnpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA.
HccnenoBanue npoiecca uCnapeHusl.

OmnpeneneHne OTHOCUTENILHON BIaKHOCTH BO3/yXa.
OmnpeneneHne yaeapHON TETUIOTHI TUTABJICHHS JIbJIA.

6.18 dusnueckue SBICHUS B MIPUPO/JIE: TIOBEPXHOCTHOE HATSKEHHE
U KalWUISIpHbIE SBJICHUS B NPUPOJE, KPUCTAIIIBI B MIPUPO/IE,
n3nyyenue CouHia, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI;
o0pa3oBaHMe POChl, TYMaHa, MHEsl, CHEera.

6.19 Texauueckne YCTpOKCTBA: KaITWJUISIPEI, IpUMEPHI

UCIIOJIb30BAaHNS  KPHUCTALUIOB, JKUAKOCTHBI  TEPMOMETP,
JaTYUK TEMIEpaTypbl, TEPMOC, CUCTEMa OTOIUIEHHS JOMOB,
THUTPOMETPHI, TICUXPOMETp, MapoBas TypOWHA, JBHraTelb
BHYTPEHHET0 CTOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUYECKUX 3apsI0B

7.2 B3aumopeiictBue  3apspkeHHBIX  Ten.  3akoH — Kymona
(3aBHCHIMOCTh CHJIBI B3aUMOJICHCTBHUS 3apsDKEHHBIX TENl OT
BEJIMYMHBI 3aPs1I0B U PACCTOSIHUS MEXKTY TEJIaMH)

7.3 Onektpuueckoe mone. Hanpssk€HHOCTH  ANEKTPUUYECKOTO
nonst. IlpuHIun cynepno3unuy 3IeKTpUUYEcKuX mosed (Ha
KaueCTBEHHOM YpPOBHE)

7.4 Hocurtenn  snekTpuyeckux  3apsjoB.  DJIeMEHTapHBIN




anekTpuueckuil 3apsan. Crtpoenue artoma. IIpoBogHuku u
JUDJICKTPUKU

7.5 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa

7.6 DNeKTpUYECKUI TOK. Ycnosus CyILLIECTBOBaHUS
AIEKTPUYECKOr0 TOKa. VICTOYHMKM OCTOSTHHOTO TOKA

1.7 JIelcTBUS DJIEKTPUUECKOr0 TOKa (TEIIOBOE, XHUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KMJIKOCTSIX U Ta3ax

7.8 Onextpuueckass  nenb. Cuna  Toka.  DJIEKTPUYECKOE
HarpsHKeHHe

7.9 CornpoTuBiieHHE TPOBOJHUKA. YEIbHOE COMNPOTHBICHUE
BelIeCTBa

7.10 3akon OMa Juist yyacTKa Lenu

7.11 ITocnenoBarensHOE u napajiebHOe COEIMHEHUE
MIPOBOJIHUKOB

7.12 Pabota 1 MOITHOCTH AIIEKTPUIECKOTO TOKA. 3akoH J[oyis —
Jlenna

7.13 DNEeKTpUYECKHe LEeNu W TOTPEOUTENH  AICKTPUUYECKOM
sHepruu B ObITy. KopoTkoe 3amblkaHne

7.14 Iloctosnaple MarguThl. B3amMonIeWcTBHE  ITOCTOSHHBIX
MarHiToB

7.15 MaruutHoe nosje. MaruutHoe moje 3eMiIM U €ro 3HaueHue
JUISL )KU3HU Ha 3emiie

7.16 OneiT Opcrena. MarHutHoe moJ€ 3JIEKTPUYECKOrO TOKa.
[IpumeHeHne AIeKTPOMarHuTOB B TEXHUKE

7.17 JleicTBHE€ MArHUTHOIO TMOJS Ha IPOBOJAHUK C TOKOM.
DNeKTpoABUTaTeIh IOCTOSHHOTO ToKa. Vcmonb3oBaHue
JJIEKTPOJBUIaTeNe B TEXHMYECKUMX YCTPOWCTBAX M Ha
TpaHCIIOpTE

7.18 OneiTel @apaness. SIBneHHe 3JIE€KTPOMArHUTHONW WMHIYKIUH.
IIpaBuiio Jlenna

7.19 Onekrporerepatop. CrnocoObl MOTYYEHHUS AIEKTPUUYECKOM
SHEPruH. DIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUYHUKAX
SHEPIUU

7.20 [IpakTuueckue padbOTHI:

OneITel MO HAOMIOEHUIO ANEKTPU3ALUU TEN HHIAYKIHEH U
MIPU COMPUKOCHOBEHHH.

UccnenoBanue  A€HCTBUA ~ DIEKTPUYECKOTO  MMOJS  Ha
MIPOBOJTHUKH U JUDJICKTPUKH.

COopka u mpoBepka pabOTHl DSIEKTPUUECKOH  IIeTH
MOCTOSTHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSIKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYLIETO dYepe3
pPEe3UCTOp, OT CONMPOTUBIICHUSI PE3UCTOPA M HAMPSHKEHUS Ha
pe3ucrope.

OMBITEL, JEMOHCTPUPYIONTUE 3aBUCUMOCTH JJIEKTPHUUECKOTO
CONPOTHUBIIEHUS TNPOBOJHUKA OT €ro JJUHBI, IUIOLIAIN
MOTNIEPEYHOr0 CEUYEHHUS U MaTepuaa.

[IpoBepka  mpaBuia  CJIOXKEHUS  HANPSHKEHUW  TpU
MOCJIEZIOBATEILHOM COEIMHEHUH ABYX pe3ucTopos. [IpoBepka
npaBujia JJIg CUJIbl TOKA MPU TNapaJlIeIbHOM COEAUHEHUU
pesuctopoB. OmpeneneHue pabOThl AIEKTPHUUECKOTO TOKa,
uaynero  4epes  pesucrop.  OmnpeneneHue  MOLIHOCTH
JNEKTPUYECKOTO  TOKa,  BBLIENSEMOM Ha  pe3nucrope.
HccnegoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYLIETO dYepe3
JIAaMIIOYKy, OT HampspbkeHus Ha Heil. Omnpenenenue KITJI




HaneBaTeHH. I/ICCJIGI[OBaHI/Ie MAardiuTHOI o BSaHMOHeﬁCTBI/IH
MOCTOSIHHBIX ~ MAarHuToB. V3ydeHWe MarHWTHOTO  TIOJIS
IIOCTOAHHBIX MAI'HUTOB HpI/I nux OGT;GI[I/IHGHI/II/I )41 paSHGJIeHI/II/I.
UccnenoBanue  OEHCTBUSA  AJIEKTPUYECKOTO  TOKAa  Ha
MarHUTHYIO CTPEIKY. OnbIThI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHS KaTyIIKHM C TOKOM U
MarivuTra OT CHJIBI TOKa H HaHpaBJIeHI/ISI TOKa B KaTYIJ_IKe.
N3yuenue nedcTBHS MarHUTHOTO TIOJII HA MPOBOJHHK C

TOKOM. KounctpynpoBanue u H3y4yeHue paboTsI
anektpoasurarens. Mamepenue KIII anextpoaBurarenbHoi
ycTaHoBKA.  OmbITBI 1O HMCCJICAOBAHUIO  SIBJICHUS

SHCKTpOMaFHHTHOﬁ HHAYKOUH: MCCIICI0BAHUC H3MEHEHHI
SHAYCHHA U HAITPABJICHUSA MHAYKIIMOHHOT'O TOKa

7.21 dusnueckue sIBICHUS B IPUPOJE: IEKTPUUECKUE SBJICHUS B
aTMocdepe, EKTPHUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3eMid, Apedd MOJIICOB, POJIb MArHUTHOTO MOJS IS
YKU3HH Ha 3eMJIe, MOJISIPHOE CUSTHUE

7.22 TexHuueckue  yCcTpOMCTBA:  AJIEKTPOCKOIN,  aMIIEPMETP,

BOJBTMCTpP, PCOCTAT, CUETUYMK SHGKTpH‘ICCKOﬁ OHCPI'HUH,

AJIEKTPOOCBETUTEIILHBIC prOOPHI, HarpeBaTeIIbHbBIC
AIEKTPONPUOOPHI (mpumepsl), AJICKTPUUCCKUE
MPEeIOXPaHUTEIH, JJIEKTPOMArHUT, AJICKTPOJIBUTATEITh

IIOCTOAHHOI'O TOKA, rCHCPATOP NOCTOAHHOI'O TOKA

9 KJIACC
Kox Kona baemenrta IIpoBepsiemble 3JIeMEHTHI COIEPKAHUSA
pasneJa
8 MEXAHMWYECKUE SIBJIEHUA
8.1 Mexannueckoe nBuxkeHue. MatepuanbHas Touka. Cucrema

oTcuéra

8.2 OTHOCHUTEITBHOCTh MEXaHUYECKOTO IBUKCHHUS

8.3 PaBHOMEpHOE NMPSMOIMHEHHOE IBHKEHHE

8.4 HepaBHoMepHoe mpsiMonuHeliHoe JBukeHue. CpenHss H
MTHOBEHHAsI CKOPOCTH TeJla TPH HEPABHOMEPHOM JIBHKCHHUHU

8.5 Yckopenue. PaBHOycKOpeHHOE NPSIMOJIMHEHHOE IBU)KEHUE

8.6 CBoboanoe nagenue. Oneitel ["anmmes

8.7 PaBHOMepHOE ABMKEHHE IO OKpYXHOCTH. [lepros u yacrora
oOparieHusl. JInneiinas u yrjioBas CKOPOCTH.
L{eHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 ITepsrrit 3akon HeroToHa

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akoH HproToHa

8.11 [TpuHIIUT CyepIIO3UITNH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHHUs: CHiIa TPEHUS CKOJIBKCHUS, CHJIa TPEHHUSI TIOKOS,
JpyTUe BUJIbI TPEHUS

8.14 Cwta TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHE
CBOOOJIHOTO Ma/ICHUS

8.15 JBmwxenne mnmaner Bokpyr Comnuna. llepBas kocMmuueckas
cKopocTh. HeBeCOMOCTh U Ieperpy3ku

8.16 PaBHOBecue MaTepuanbHOM TOUKU. AOCOIIOTHO TBEPIOE TEIO

8.17 PaBHOBecue TBEpIOTO TEa ¢ 3aKPETUIEHHON OChIO BPAILICHUSI.
MowmeHT cuibl. LieHTp Tsxectu

8.18 Nmnynsc Tena. M3menenue ummynbsca. IMmynsc cuisl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa




8.20

PeakTuBHOE NBMKEHUE

8.21

MexaHunueckasi paboTa U MOIIHOCTb

8.22

PaboTa cun TspkecTH, ynpyroct, TpeHus. CBsi3b dHEPTruu U
paboThI

8.23

[ToreHnuanbHass ~ 3HEpPruUs  Tela,  HOJHATOTO  HAJ
MOBEPXHOCTHIO 3eMJIU

8.24

[ToTeHnnanbHas SHEPrus CXKAToON NPYKUHBI

8.25

Kunernueckas sHeprus. Teopema 0 KWHETUYECKOW SHEPIUU

8.26

3aKkoH COXpPAaHCHUA MEXaHUYEeCKOH OHEPIrun

8.27

[TpakTuyeckue pabOTHI:

OnpezneneHue CpeHed CKOPOCTH CKOJIBKCHHS OpycKa WId
JIBIDKCHUS IIAPUKA 110 HAKIOHHOM TuIocKocTh. OnpeaeneHue
YCKOPEHHUsI Tela TpPHU pPaBHOYCKOPEHHOM JIBUKCHUHU IO
HaKJIOHHOM IJIOCKOCTH.

HccnenoBaHnre 3aBHCHUMOCTH TYyTH OT BPEMEHU IpH
PaBHOYCKOPEHHOM JIBU)KEHHH 0€3 HayallbHOH CKOPOCTH.
[TpoBepka rUMOTE3bI: €CIIH MPH PABHOYCKOPECHHOM JIBHYKCHHUU
0e3 HaYaIbHOW CKOPOCTH MYTH OTHOCSTCS Kak psiji HEUETHBIX
YHCEel, TO COOTBETCTBYIOIIME IPOMEXKYTKH BpPEMCHH
OJIMHAKOBBHI.

HccnenoBaHre 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBKEHHS OT
CWJIBI HOPMAJIBHOTO JaBiieHus. Onpenernenne KodphuimeHTa
TPEeHUsI CKOJbXKeHUs. OmpenesieHue XECTKOCTH MPYKHHBI.
Omnpenenenre pabOThl CHJIBI TPEHUS IPU PABHOMEPHOM
JNBW)KCHUW  Tela 1O TOPU3OHTAILHOW  TOBEPXHOCTH.
OmnpeneneHne padoThl CHIIbI YIPYTOCTH MPH MOIBEME Tpy3a C
UCIIOJIb30BAHUEM HENOJIBH)KHOTO U TIOIBHIKHOTO OJIOKOB

8.28

du3nyuecKkue SBICHHUSI B npupoac: MNPHUIIMBBI KU OTJIHMBBEI,
JBHXKCHHUEC  IIJIAHCT ConHeuHom CUCTCMBbI, PCAKTUBHOC
JABVKCHUC )KMBBIX OPIraHN3MOB

8.29

TexHu4eckue ycTpoucTBa: CIMAOMETP, AATYUKHU IOJ0KECHMS,
pacCTOSHUS U YCKOPEHHMS], PAKETHI

MEXAHNWYECKU

E KOJIEBAHI A 1 BOJIHbI

9.1

KonebarenbHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKU
KOJICOaHUI: IEPHUOJI, YaCTOTa, aMIUIUTY/a

9.2

MareMaTtuyeckuii ¥ NpYKUHHBIM MasATHUKU. [IpeBpainenue
SHEPrUM MpU KoJIeOATETbHOM JIBUKEHUN

9.3

3aryxamomue  konebaHua. BbIHYyXIeHHbIE  KOIEOaHMS.
Pe3onanc

9.4

Mexanudeckue BoJHBI. (CBOWCTBA MEXaHUYECKHUX BOJIH.
[IpononbHbie W TONEpEeYHBbIE BOJIHBL. J[MMHA BOJHBI U
CKOpPOCTb €€ pacnpocTpaHeHus. MeXaHW4YecKHe BOJIHBI B
TBEPAOM TeJIe, CEICMUYECKUE BOJHBI

9.5

3ByK. [’ poMKOCTb 1 BbICOTa 3ByKa. OTpa’keHUE 3ByKa

9.6

WHbpa3ByK U yIbTpa3ByK

9.7

[TpakTiueckue paboOThI:

Onpenenenue 4acTOTBI u nepuozaa Kose0aHui
MaTeMaTHYeCKOTr0 MasiTHUKA.

OnpezneneHre 4acToThl U Nepuojia KojJeOaHUH MPYXKUHHOTO
MasTHHKA

HccnenoBanue 3aBUCHUMOCTH nepuoja KosebaHuit
MOJIBELLIEHHOTO K HUTHU Ipy3a OT JUIMHBI HUTH. MccnenoBanue
3aBHCHMOCTH TMepHoja KoJeOaHul MPYKUHHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka HE3aBUCHMOCTH Teproaa KoieOaHuit
rpy3a, IOJBEUIEHHOIO K HUTH, OT MaccChl Ipy3a U KECTKOCTU
npyXuHbl. M3MepeHne yckopeHusi cBOOOIHOTO NaJleHus




9.8 @dusnyeckue SBICHHUS B INPUPOJE: BOCIPUATHUE 3BYKOB
’KUBOTHBIMH, 3€MJIETPSICEHHE, CEIICMUUECKHE BOJIHBI, IIyHAMH,
9X0

9.9 TexHuueckue  ycTpOMCTBA:  9XOJOT,  MCIOJIb30BaHUE
yIbTpa3ByKa B OBITY U TEXHUKE

10 DJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DONEeKTPOMarHUTHOE TMoJie.  DJIEKTPOMAarHUTHbIE  BOJIHBIL.
CBOICTBa AJIEKTPOMArHUTHBIX BOJTH

10.2 [IIxana 37eKTPOMarHUTHBIX BOJIH

10.3 OneKkTpoMarHuTHas npupojga cBera. CKOpoCcTh  CBeTa.
BonHoBBIE CBOMICTBa cBETa

10.4 [TpakTuyeckue pabOTHI:

W3ydyeHrue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOIIBIO
MOOUITBEHOTO TenedoHa

10.5 dusnueckue SBICHHUS B MPUPOJIC: OMOJIIOTHYECKOE JCHCTBHE
BUAMMOTO,  YIbTPAa(UOIETOBOTO U  PEHTTCHOBCKOTO
W3JTy4CHU I

10.6 TexHuueckue yCTpOICTBA: UCIIOJIb30BaHUE
HJIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U

11 CBETOBBIE SIBJIEHU A
11.1 JlyueBast monens cBera. MicTouHMKM cBETa
11.2 [TpssMonmHEITHOE pactipocTpaHEeHNEe CBETa
11.3 Otpaxkenue cBera. [lmockoe 3epkano. 3aKOH OTPaKEHUS
CBeTa
11.4 [Ipenomiienue cBera. 3akoH npenomiieHus: csera. [lomHoe
BHYTPEHHEE OTPAKEHUE CBETA
11.5 JIunza. Xop nyyen B JIMH3E
11.6 OnTtuueckass cuctema (oroammapara, MHKPOCKONA H
TeJecKoma
11.7 I'ma3 kak onrudeckas cucrema. bIM30pykocTh W
JAIbHO30PKOCTh
11.8 Paznoxenue Oenoro cBera B crekTp. Omnbitel HbroToHA.
CrnoxeHue CeKTpalIbHbIX 11BeTOB. Jlucnepcus cBera
11.9 [TpakTiueckue paboThI:
HccnenoBaHue 3aBUCHUMOCTH Yrja OTPaKEHHsS CBETOBOTO
Jqyda OT yIiia maJieHusl.
W3yueHne XapakTepUCTHK HU300paKeHHs IMpeaMmera B
TUTOCKOM 3€pKaie.
HccnenoBanue 3aBUCUMOCTH YIila MPEOMJIEHHUS CBETOBOTO
Jy4a OT yTJia maJieHUs Ha TPaHHIIE «BO3IAYX — CTEKIION.
[Tony4yeHnne n300paxeHuit ¢ MOMOIIBIO COOMPAIOLIEH JTUH3HI.
Ornpenenenrie (POKYCHOTO PACCTOSHHS M ONTHYECKON CHITBI
coOuparoIien JMH3BL.
OMnBITH TIO PA3TIOKEHHUIO OEIIOTO CBETa B CIIEKTD.
OnbITBl MO BOCHPUATHIO LBETAa MPEIMETOB TMpH  UX
HaOJIFOICHNH Yepe3 IIBETOBbIC (DHUIBTPHI

11.10 dusnyeckue sABiIeHUs B npupoae: 3atMeHus ConHua u JIyHsl,
[[BETa TeJ, ONTHYECKHE sBJICHHUs B aTMocdepe (1BeT Heba,
pedpaxkuusi, pajayra, MUpax)

11.11 TexHUYEeCKHE YCTpPOMCTBA: OYKH, MEPHUCKOIN, QoToamnmapar,
ONTUYECKHUE CBETOBOIbI

12 KBAHTOBGIE SIBJIEHUA

121 OmneiTel Pezepdopaa u mnanerapHas Mozeinb atoma. Mojenb
aroma bopa

12.2 Hcnyckanve # TOMJIOUIEHHE CBeTa aroMoM. KBaHTBHI
JInHenyaTele CIIEKTPBI




12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3IydeHHs

12.4 Crpoenue atomHoro sapa. HykioHHass MoOZelb aTOMHOIO
sapa. 30Tomnsl

12.5 PannoaktuBubie  mpeBpamenus. I[lepuox  monypacnana
ATOMHBIX JEP

12.6 SnepHble peakuuu. 3aKOHBl COXPAHEHUS 3apslOBOrO U
MacCOBOT'0 YHCET

12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakiun cuHTe3a W neneHus saep. VICTOYHUKM SHEpruu
ConHua u 3B€311

12.9 SnepHas sHepreTuka. JleiicTBue paaguoaKTUBHBIX WM3ITYyYECHHUI

Ha JXUBBIC OPIraHU3Mbl

12.10 [TpakTuueckue pabOTHI:

HaGmioieHne  CIUIOMIHBIX W JIMHEHYAThIX  CIEKTPOB
U3JTY4CHUSI.

HccnenoBanue TPEKOB: HM3MEPEHUE SHEPTUU YACTHIBI TI0
TOpPMO3HOMY TTyTH (110 (hoTorpadusim).

W3mepenne paagroakTUBHOTO (OHA

12.11 @usznueckue  ABIEHUS B IIPUPOJE:  €CTECTBEHHBIN

paZvoOaKTUBHBIN (DOH, KOCMUYECKHE Ty4yH, PaJlOaKTUBHOE
W3JIy4YEHHE MPUPOAHBIX MUHEPAJIOB, JICUCTBUE
PaAMOAKTUBHBIX MU31yYEHUN HA OPTraHU3M YeJIOBEKa

12.12 TexHu4ecknue yCTpPOMCTBA: CIEKTPOCKOI, HWHIWBHUIYaIbHBIN

JO3UMCTP, KaMEpa Bunbscona

IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O

Kox
NpoBepsieMoro
TpeOOBaHUs

OBLIETI'O OBPA3OBAHUA

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yjbTaTaM 6a30BOro
YPOBHSI OCBOCHHMSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI0
o0u1ero oopazoBanus Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKM B HAy4yHOH KapTHHE MHpa; c(HOPMHUPOBAHHOCTH
0a30BbIX MPE/ICTaBICHUI O 3aKOHOMEPHON CBSI3U U MO3HABAEMOCTH SIBIEHUHN
IPUPOJIBI, O POJU AKCIEPUMEHTa B (U3MKE, O CUCTEeMOoOpa3yrolle posu
Gu3uKN B pPa3BUTHM €CTECTBEHHBIX HAayK, TEXHUKH M TEXHOJOTMH, 00
IBOJIOIMM  (U3MUECKUX 3HAHMH M HUX  POJIM B  IIEJOCTHOH
€CTECTBEHHOHAyYHOW KapTHMHE MHpa, O BKJIAJE POCCUHCKUX U 3apyOerKHBIX
yu€HBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, Pa3BUTUE TEXHUKU U TEXHOJOTUI

3HaHMS O BHJAX MaTepuu (BELIECTBO M MOJIE), O IBHKEHUHM KaK crocode
CYIIECTBOBaHMS MaTepuu, 00 AaTOMHO-MOJIEKYJISPHOH TEOpPUM CTPOEHHUs
BelIeCTBa, O (PU3MYECKON CYIIHOCTU SIBICHUM NpUPOJbI (MEXaHUYECKUX,
TEIUIOBBIX, 3JIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHUE pa3jivyaTh SBICHUS
[0 ONHMCAHHWIO UX XapaKTEepPHBIX CBOHCTB K HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JlaHHOE (U3NYECKOe SBJICHUE; YMEHHUE PAacCIO3HaBATh
NPOSIBIEHUE HW3YYEHHBIX (DU3MUECKUX SBJIEHUN B OKpPYXKAIOIIEM MHpE,
BBIJIETISIS MX CYLLIECTBEHHBIE CBOMCTBA (ITPU3HAKHU)

BJ'IaI[eHI/Ie OCHOBaMH HOHSITHHHOTO arrmapara U CHUMBOJIMYECKOI'O s3bIKa
(1)I/ISI/IKI/I U HCIOJIB30BAHUC HUX I PCUHICHUA yqe6HI>1x 3aaa4; YMCHHC
XapaKTCPpU30BaATh CBOICTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUA W HPOUECCCHI,
HCIIOJIb3YyA (bYHJIaMeHTaJ'H)HBIe 1 OMIIMPHUYCCKUEC 3aKOHBI

YMeHne OIHCHIBaTh HN3YUCHHBIC CBOMCTBA TEII H (1)I/ISI/I'-IGCKI/I6 SIBJICHUA,
HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCJIMYHHBI

Bnanenue ocHOBaMHM METOJOB HAay4HOIO MO3HAHUS C Y4ETOM COOJIOACHUS
paBmJI O€30MMACHOTO Tpy/ia: HaboIeHue PU3NYECKUX SBJICHUI:




YMEHHE CaMOCTOSTEIFHO COOHMpaTh HKCIIEPUMEHTAIBHYIO YCTaHOBKY U3
JTAaHHOTO Habopa O0O0OPYAOBaHUS 10 MHCTPYKIMM, OMHUCHIBATH XOJ| ONbBITA U
3aIHCHIBATh €TI0 Pe3yIbTaThl, HOPMYINPOBATH BBIBOJIBL;

NPOBEICHUE TPSAMBIX M KOCBEHHBIX HM3MEPEHHH (PHU3MUECKUX BEIHYUH:
yMeHHe IUTAHUPOBATh U3MEpeHNS, CaMOCTOSITEIILHO coouparthb
HKCIEPUMEHTAIBHYIO YCTAHOBKY 110 HHCTPYKLMH, BBIYHUCIATH 3HAYCHUE
BEJIMYMHBI ¥ aHAIN3UPOBATH IMOJYYEHHBIC PE3YNbTAThl C YYETOM 3aTaHHOMN
MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;

IPOBEJICHUE HECJIOKHBIX IKCTIEPUMEHTAILHBIX U CCIICIOBAHMIA;
CaMOCTOSITENIbHO COOMPATh AKCHEPUMEHTAIBHYIO YCTAaHOBKY M IPOBOJIUTH
UCCJIEIOBAaHUE IO WMHCTPYKLUH, IMPEJCTABIATh IOJYYCHHBIE 3aBUCHMOCTH
(¢u3nUecKUX BETUYMH B BUAE TAOIHIl U IPpaMKOB, YUUTHIBATh MOTPEIIHOCTH,
JIeTIaTh BBIBOJIBI 110 PE3YyIbTAaTaM HCCIEAOBAHUS

[TonnmaHnue xapaKTepHBIX CBOMCTB (hHM3MUECKUX Mojejeil (MarepuaibHas
TOYKa, aOCOJIIOTHO TBEPAOE TEJIO, MOJIETH CTPOCHHS Ta30B, KUIKOCTEH U
TBEPABIX TeEJ, IJIAHETapHAas MOJENb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO
S7Ipa) ¥ YMEHUE IPUMEHSTh UX JUIsl OObSCHEHUS (PU3HUECKUX MPOIIECCOB

VYMmeHnne oObICHITh (1)I/ISI/IT-IGCKI/I€ MpoueCChl 1 CBOMCTBaA TCJI, B TOM YHCJIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ IPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTEpa, B YaCTHOCTH,
BBIABJIATH IPUYXMHHO-CIICACTBCHHBIC CBA3HU U CTPOUTH 00BSICHEHHE C OHOpOfI
Ha H3YYCHHBIC CBOMCTBaA (bHSH‘lCCKPIX HBHCHHﬁ, (1)I/I3I/IIIGCKI/IC 3aKOHBI,
3aKOHOMCPHOCTH U MOJCIN

YMenue pemath pacu€THble 3afaun (Ha 6aze 2 — 3 ypaBHEHUH), HUCTIONb3YA
3aKOHBI U ()OPMYIIBI, CBSI3BIBAONINE (PU3MUECKUE BETUYMHBI, B YaCTHOCTH,
3alKUChIBaTh KPATKOE YCIIOBUE 3aJauM, BBISBIATH HEJOCTAIOIINE JaHHBIE,
BBIOMPAaTh 3aKOHBI ¥ (GOPMYNBI, HEOOXOoIWMBIE [UIs €€ pelIeHus,
HCIIOJIb30BaTh CIIPABOYHBIE JIaHHbIE, IPOBOJIUTH paCUYETbl U OLIEHUBATh
PEATUCTUYHOCTD TMOJYYSCHHOTO 3HAYeHHS (U3NYECKON BEITMYMHBI, yMEHHE
ONpeAeNATh pPa3MEpPHOCTh (DU3MUYECKON BEIMYUHBI, TMOJYYEHHOH THpu
pELIeHNUH 3a/1a4u

YMeHHe XapakTepHu30BaTh NPUHIMIBI JEHCTBUS TEXHUYECKHUX YCTPOMCTB, B
TOM 4YHClle OBITOBBIX IMPHOOPOB, M TPOMBIIUIEHHBIX TEXHOJIOIMYECKHX
MIPOLIECCOB MO UX OMMCAHUIO, UCMOJb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX
SBJICHUH U HEOOXOAMMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH

10

11

YMeHue HCIosib30BaTh 3HAHHUS O (PU3UYECKUX SBICHUSAX B IOBCEIHEBHOU
KU3HU Js oOecrieyeHUs 0€30IaCHOCTH MpU OOpalieHUH ¢ OBbITOBBIMU
npubopaMu M TEXHMYECKMMM YCTPOMCTBAMH, COXPaHEHHs 3I0pOBbs U
COOJIIOJIEHHSI HOPM JKOJOTMUYECKOrO IIOBEACHUS B OKpYXKaloIleH Ccpele;
NOHUMaHHe HEOOXOAMMOCTH TPUMEHEHUs JOCTHXKEHMH (U3MKH U
TEXHOJIOTHH JIIsl pallMOHATIBHOTO MPUPOI0NIOIB30BAHUS

OnplT  moMCKa, TpeoOpa3oBaHMsT U HpEICTaBICHHMs  HHOpMaLUu
¢u3nueckoro - coiepkaHus € MCIOJb30BaHMEM  HMH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX ~TEXHOJOIMH; yMEHHE OLEHHUBAaTh JIOCTOBEPHOCTH
NOJYy4eHHOW  MH(pOpMalMM Ha  OCHOBE HMEIOIIMXCS  3HaHUH U
JIOTIOJTHUTEIbHBIX MCTOYHUKOB; YMEHHE HCIIOJIb30BATh IPHU BBINOJIHEHUU
y4yeOHbIX  3a/laHuil  HAy4HO-TIOMYNISAPHYIO  JIUTepaTypy  (usuueckoro
coJlep’KaHusl, CIIpaBOYHbIE MaTepualbl, pecypchl cetu VHTepHeT; BlajeHue
0a30BbIMM HaBBIKAMU MpeoOpa3oBaHusi MHPOPMALUU M3 OJHOM 3HAKOBOH
CUCTEMBI B JIpYT'yl0; YMEHHE CO3/]aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE
cOO0OIIeHNs Ha OCHOBE MH(OPMAIIUH U3 HECKOJIBKUX HCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA OI'D 110 ®PU3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1

MEXAHNWYECKUE ABJIEHUA

1.1

MexaHnuyeckoe  JBUJKEHHE. MarepuanbHast ~ TOYKa. Cucrema  orcuéra.
OTHOCHUTENBHOCTD IBHKEHUS

1.2

1.3

14

1.5

1.6

PaBHOMepHOe u HepaBHOMepHOe jBiKeHue. Cpenmssi ckopocts. Dopmyna s
BBIYHCIICHUS CpeIHEe ckopocTH: V = S/t

PaBHOMEpHOE NPAMOIMHENHOE JBM)KCHHE. 3aBUCUMOCTb KOOPIMHATBI Te€la OT
BPEMEHH B CIly4ae PaBHOMEPHOI'O IPSIMOJIMHEWHOIO JIBUKEHHUS:

x(f)=x,+vt

['paduku 3aBUCUMOCTH OT BpPEMEHU Ui MPOEKIHH CKOPOCTH, MPOEKIUU
nepeMeIIeH s, MyTH, KOOPJIUHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM JABUKECHUU

3aBUCHUMOCTh KOOpPAMHATHI Tejla OT BPEMEHU B Cllydae pPaBHOYCKOPEHHOIO
HPSMOJIMHEHHOTO IBUKEHUS:

Si(t) =V, * t+ay*

l‘-:'l =

q)OpMYJII)I AJI MPOCKI MU NEPEMCIICHMA, ITPOCKINU CKOPOCTH U NPOCKINHN YCKOPCHHUA
IIpU paBHOYCKOPECHHOM HpHMOHHHeﬁHOM JABUKCHUU:

+2
s.(D=vy, -t+a, R

U.\'('f] =y, T4, T,

a (f)=canst,

9 3

2 2_ 4,
Usy Uy ==2a,5,

I'paduku 3aBuCHMOCTH OT BPEMEHHU JUIsl MPOEKLUU YCKOPEHUS, TPOEKIIMH CKOPOCTH,
IIPOEKLIUH TEPEMEILEHUs, KOOPAMHATBl IPU PABHOYCKOPEHHOM IPSIMOJIMHEHHOM
JBUKECHHUH

CBobonHoe mnanenue. Popmysbl, ONMCHIBAIOIIME CBOOOJHOE TMaJeHHE Tena I0
BEPTUKAIN (JIBUKEHUE Tella BHU3 WMJIU BBEPX OTHOCUTEIbHO MOBEPXHOCTH 3EMIIN).
['padmku 3aBUCUMOCTH OT BPEMEHH JJIsl MPOEKIIMH YCKOPEHHUSI, TPOESKIIUU CKOPOCTH U
KOOpJAUWHATHI IIPpU CBO6OI[HOM IMaaACHUM TCJIa IO BEPTUKAIIN
CKOpOCTh PaBHOMEPHOTO JBIKEHUS TeJIa M0 OKPYKHOCTH. HampaBnenne ckopocT.
Qopmyna Uis BBIYUCICHUS CKOPOCTH YEpe3 paJuyc OKPYKHOCTH U MEpPHOJ
oOparieHus:
L= 2MR

T

IenTpocTpemMuTenbHOE YCKOpEHHE. Hanpasnenune LEHTPOCTPEMUTEIBHOTO
yckopeHus. @opmyiia 71 BBIYACICHUS! YCKOPEHUS:

CDOpMy.TIa, CBA3bIBAIOIIAA NMEPUOA U HACTOTY 06pameHI/1;1:

vl
T

1.7

1.8
1.9

Macca. [InotHocts BemectBa. @opmyiia sl BBIYUCICHUS TITIOTHOCTH:
_m
v

Cwita — BekTopHas ¢puzudeckas BennuuHa. CI0oKeHHe CHT

SIBnenne nnepruu. Ilepssiii 3akoH HeroToHa




Bropoii 3akon HerotoHa:

1.10 F=m-a
CoHarnpaBIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CHIIbI, IEUCTBYIOIIEH Ha TEJO
Bzaumopeiicteue ten. Tperuit 3akon HproToHa:
1.11 F. . —_F
217 T 12
Tpenue nokoss W TpeHue CcKoJapxkeHus. Popmyna Uisl BBIUUCICHUS MOIYJSI CHIIbI
TPEHUS CKOJIbKEHUS:
112 P
F_=u-N
= H
Hedopmarus tena. Yupyrue u Heynpyrue aehopmaiui. 3aKoH yupyrou aegopmanun
3aKoH ['yka):
113 y«a)
F=k-Al
Bcemupnoe tarorenue. 3aKkoOH BCEMUPHOTO TSTOTEHUS:
My -1,
F=G- 1 _2
1.14 R
: Cuna TspKecTu. Y cKOpeHHe CBOOOTHOTO MaIeHHS.
®opmyna 1715 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JBuxenue nnanet Bokpyr Connua. IlepBas kocMuueckast ckopocts. HeBecomocTs u
neperpy3Ku
Hmnynec Tena — BeKTOopHas pu3ndeckasi BeIMYMHa.
1.15 P=mi
HNmnynbe cucremsl Ten. U3Menenne umnynbsca. MMiynbse cuibl
3aK0oH COXpaHEHUsI UMITYJIbCa JJIsi 3aAMKHYTOM CUCTEMBI TEJ:
116 p=nyU+n,U, =const
PeaktuBHOE NBHXKEHUE
Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:
A=Fscoso
1.17 MexaHu4eckasi MOIIIHOCTD:
A
N==
r
Kunerndeckas u nmoteHImanbpHas sHeprus. Gopmya [yl BBIYUCICHUS] KWHETUYECKON
SHEPIHH:
HE)E
E =——
2
1.18 . s
TeopeMa o kuHeTHuecKou sHeprun. Popmyra s BBIYMCICHHS TOTEHIIMAIbHOU
SHEPTUHU TeJa, TOTHATOTO
Haj 3eMIIEN:
E,=m gh
MexaHnueckast SJHEprusi:
E=E;.+E »
1.19 .
3aKOH COXpaHEeHMsI MeXaHN4eCcKOoH sHeprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHMYECKOUM SHEepPTuu B OTCYTCTBHE CUII TpeHwus: E = const.
[IpeBpanieHre MEXaHMYECKOW YHEPTUH MPU HATUIHH CHIIBI TPCHHS.
1.20 [TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poruar. Moment cuiisl:M - FI.




VYcioBue paBHOBECHS pbluara:
M +M, +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O6510Kku. KITJ] mpocThix MeXaHU3MOB,
n= Aﬂmma
A‘S&I‘IIHHH

JlaBneHue TBEPIOTO TENA.
@opmyina i1 BBIYMCIICHMS IaBJICHUs TBEPIOIO Tea:

_F
P= Ch
121 JlaBnenue raza. ATMocdepHoe aBiieHue.
I'unpocratuyeckoe qaBieHNE BHYTPU KUIKOCTH.
®opmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pZ+ Py
1.22 3akoH [lackans. ['mppaBnuyeckuii mpecc
3akon Apxumena. opmyna ist onpeaeeHus BHITAIKABAIOIICH CHIIBI, JEHCTBYIOIIEH
Ha TeJo, MOTPYKEHHOE B KHUAKOCTh WM Ta3:
Ycnoue iaBanus Tena. [IaBanue cyoB U BO3AyXOIIaBaHHE
Mexanuueckue kojeOaHus. AMIUIMTYZAQ, MEPUOJ U yacToTa Kojebanuil. Dopmyina,
CBSI3BIBAIOINAS YACTOTY U TIEPHOJ] KOJICOAHMIA:
1.24
veL
T
195 Marematuueckuii ¥ TOpPYKUHHbIH  MasTHUKU. [lpeBpamieHue »SHEpruu mpu
K0J1e0aTeIIbHOM JIBH)KCHUN
1.26 3aryxatomue Konedbanus. BerHyxneHnsie konedanus. Pesonanc
Mexanuueckue BOJHBL. [IpojonpHBle M momnepeyHble BOJHBL. JlJIMHA BOJHBI U
1.27 CKOPOCTb PacIpOCTPAHEHHUS BOJIHBI:
h=v-T
128 3Byk. ['pomKkoCTh M BBICOTA 3ByKa. OTpaskeHHE 3BYKOBOH BOJIHBI Ha TpaHUIE ABYX
cpen. H(ppa3ByK U yIbTpa3ByK
Ipaxmuuyeckue pabomul
H3mepenne cpeaHed IUIOTHOCTHM BENIECTBA; apXUMEAOBOM CHIIbI; KECTKOCTH
OpYXHUHB;, Kod(h(dUIIMEHTa TpPEHUs CKOJNbXKEHUs; paboThl CHIIBI TpPEHUs, CHUJIbI
YVIOPYTOCTH; CpEAHEH CKOpOCTH JBMXKEHHMs Opycka [0 HaKJIOHHOM IJIOCKOCTH;
YCKOpEeHUsi OpycKa MpH JBHKEHUU MO HAKIOHHON IUIOCKOCTH; YacTOTHI M MepHojia
Koje0aHUM MaTeMaTHYecKoro MasTHUKA; 4YacTOThl W Iepuoaa  KoseOaHui
OPYKUHHOTO MasTHUKA; MOMEHTA CHIIbI, JEHCTBYIONIErO Ha pblYar; padOThl CHJIBI
YIOPYTOCTH MpH NOIBEME Ipy3a C MOMOIIbIO HEMOJBIKHOTO OJI0Ka; pabOThI CHIIbI
199 YIPYTOCTH MPH NMOABEME Tpy3a ¢ TOMOIIbIO MOABHKHOTO OJIOKA.
HccnenoBanue 3aBUCUMOCTH apXHMEIOBON CHIJIBI OT O0BEMaA MOTPYKEHHOM YaCTH
Tela U OT IUIOTHOCTH XKUIKOCTH; HE3aBUCUMOCTH BBITAKUBAIOIICH CHIIBI OT MAacCChl
TeNa; CWJIBI TPEHHS] CKOJIBKEHUS OT CHUJIbI HOPMAJIBbHOTO [aBJ€HHS U OT poja
MOBEPXHOCTH; CHIIBI YIIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTENEHU aedopMaIiuu
NPYXKHHBI, YCKOpEHHs OpycKa OT yrja HaKJIOHa HalpaBJFOLICH; meproaa (4acToThl)
KoJe0aHUN HUTSHOTO MasTHUKA OT JJIMHBI HUTH; Mepuoja KojleOGaHul MpPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTU TNPY>KUHBI; UCCIEIOBAHUE HE3aBHCHUMOCTH
nepuoAa KojeOaHWH HUTSHOTO MasTHMKa OT Macchl Tpy3a. [IpoBepka ycioBus
paBHOBECHsI ppluara
1.30 Qusuueckue s671eHUsI 8 Npupooe: TPUMEPHI IBKEHUSI C PA3IMYHBIMU CKOPOCTSMHU B




’KUBOU M HEXUBOW MPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IPHIIUBbI
U OTJIUBBI, ABWXEHUE TiaHeT COJHEYHOM CHUCTEMBbI, PEaKTUBHOE JBUKEHUE >KHBBIX
OpraHU3MOB, phIYaru B TeJI€ YeJIOBEKa, BIMSHUE aTMOC(EpPHOTO NaBlIeHUS Ha >KUBOMN
OpraHW3M, TIUIaBaHWE PbHIO, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSCEHUE,
ceiicMHuYecKHe BOJIHBI, IIyHaMH, 9X0

Texnuueckue yCWlpOﬁCWl@G.’ CIIMAOMETP, JaTYUMKKW IIOJOXKCHHA, pacCTOSIHUA U
YCKOpPCHUA, AUHaAMOMCTP, IOAIIHUITHHUKH, PAaKETHI, pbIyar, MMOJBVKHBIN n
HCHO,I[BI/I)I(HBIP'I 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IIPOCTBIC MCXAaHU3MBI B 6BITy,

131 cooOmurarommecst CoCyAbl, YCTPOWCTBO BOJOIPOBOJA, TUAPABIMYECKHHA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TMOJOXKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOpPUH CTPOEHUsS BELIEeCTBa.

2.1 Mopnenn  TBEpOOro, JKMUAKOTO M Ta3000pa3HOrO  COCTOSIHMM  BEIECTBA.
Kpucrannudeckue 1 amopgHsble Tena

29 JBmxenue yactul BemecTBa. CBA3b CKOPOCTH ABMXKEHMs YAaCTHUL] C TEMIIEPATYpPOM.
BpoynoBckoe nBmxenue, mudpy3us

2.3 CMauuBaHue ¥ KalWUISIPHbIE SIBICHUS

2.4 TennoBoe pacupeHne u CxaTHe

2.5 TemnoBoe paBHOBECHE

26 Buytpennss sHeprus. PaboTa u Temtonepenada Kak criocoObl U3MEHEHHS BHYTPEHHEH
SHEepruu

2.7 Bunps! Temonepenauun: TeIIONPOBOIHOCT, KOHBEKIIHS, U3TyYCHUE
HarpeBanue u oxnaxaenue Ten. KoamuecTBo TemIoThL. Y IenbHas TeII0EMKOCTS!

2.

° O=am(t,-1))
3aKOH COXpaHEHUs SHEPTUH B TEIUIOBBIX MTpOLeccax. Y paBHEHUE TEIUIOBOro OajaHca:

29 0 +0,+..=0
Hcnapenne u konaeHcanus. MIsMeHeHne BHYTPEHHEH SHEPTUU B IPOLECCE UCITAPEHNUS

2.10 ¥ KoHJeHcaln. KuneHnue sxuakocTh. Y aebHas Terora napooopasosanus: L = Q/m

211 BnaxuocTs Bo31yXxa
[TnaBnenue u kpuctaumsauus. Mi3MeHeHne BHYTpeHHEH SHEPrUM INpH IUIABIECHUU U
KpUCTAJUTU3AIMH. Y IeTbHAS TETUIOTA TUIABICHUS:

2.12

_9
~ m

213 BHyTpeHHsIsI DHEpPTHsl CrOpaHus TOIUIMBA. Y JIeNbHAs TEIUIOTa CTOPaHHs TOIUTHBA: ( =
Q/m

2.14 [Tpuntmmne! pabotel TeroBbix aeurareneil. KI1J[ rermioBoro apuraresns
Ilpakmuueckue pabomul
W3mepenne ynenpbHON TEINIOEMKOCTH METAJUIMYECKOTO [HJIMHIPA; KOJIUYECTBa
TEIUIOTHI, TIOJYYEHHOTO BOJIOW KOMHATHOW TeMIepaTypbl (PMKCHPOBAHHOW MacChl, B

515 KOTOPYIO OMYIICH HArpeThIi MWIMHAP; KOJUYECTBA TEIUIOTHI, OTAAHHOTO HarpeThIM
WIMHAPOM, MOCTI€ OMYCKAHUS €r0 B BOAY KOMHATHOM TeMIlepaTyphl; OTHOCUTEIbHOMN
BJI&KHOCTH BO3/yXa; YICIHHON TETUIOTHI TUIABJICHUS Jbjaa. VccnenoBanne n3MeHEHUs
TEMIepaTypbl BOJbBl TPU PA3IUYHBIX YCIOBUAX; SBJICHHS TEIUIOOOMEHa Npu
CMEIIMBAaHUH XOJIOJHOM U ropsidel BOJbI; MPOLECCa UCTIAPEHUS
Qusuueckue sA61eHUA 6 npupooe: TOBEPXHOCTHOE HATSHDKEHHWE M KalWJUISIPHBIE

2.16 SBJICHUS B TMPHPOJIE, KPUCTAJUIbI B mpupone, u3nyueHue CoiHIa, 3amep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17 Texnuueckue ycmpoiicmea: KalWUISAPbl, NPUMEPbl HCIIOJIB30BAaHUS KPUCTAJUIOB,




KUIKOCTHBIM TEPMOMETP, JaTYMK TEMIEPATYPBI, TEPMOC, CUCTEMA OTOIJIEHUS JIOMOB,
THTPOMETPHI, IICUXPOMETP, TapoBast TypOUHa, IBUTATENIb BHYTPEHHETO CTOPaHHS

3 DOJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexkrpu3zanus Tei. J[Ba BUa 3JIEKTPUUECKUX 3apsii0B
3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia
34 Onektpuueckoe mone. Hanpsoxk€HHocTh  anekTpuyeckoro  mois.  [lpunnun
CYNEPIIO3UINH JICKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenun »snextpuueckux  3apsiioB. JleficTBUE  3JEKTPUUYECKOTO MOJds  Ha
aeKTpudecKue 3apsiabl. [IpOBOTHUKY U AUDIEKTPUKHU
[TocTrosiHHBIN BaeKkTpudeckuid TOK. JledcTBHs snekTpuyeckoro Toka. Cuia Toka.
3.6 Hampsokenue.
I=qg/t,U=A/q
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y AeIbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
R =pl/S
3.8 3akon Oma just yyactka snekrpuueckoi memum: | = U/R
[TocnenoBarenbHOE COETUHEHUE POBOTHUKOB:
I, =1, U=U,+U,. R=R, +R,
3.9 [TapannensHOE cCoelMHEHNE MPOBOJIHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;I=I+I;R=2.
2
Cwmenranable COeTMHEHUS TPOBOTHUKOB
3.10 Pabora u momHOCTE AnmekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OneiT Opcrena. MarHuTHOE 1OJIE TPSIMOTO MPOBOJHUKA C TOKOM. JIMHUKM MarHUTHOM
WHIYKIAH
3.13 MarnuTHO€ 1oJie TOCTOSIHHOTO MarHuTa. BzauMoneicTBiue MoCTOSIHHBIX MAarHUTOB
3.14 JleiicTBre MarHUTHOT'O NOJISI HA POBOJIHUK C TOKOM
3.15 OneiTel @apazes. SIBnenue snekTpoMarHuTHOM UHAYKIMU. [IpaBumo Jlenua
Ipaxmuueckue pabomul
N3mepenue 3eKTpUUEeCcKOro COMPOTUBIIEHUSI PE3UCTOPA; MOUTHOCTH 3JIEKTPHUYECKOIO
TOKa; pabOTHI IIEKTPHUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHHKAIOIIETO B TIPOBOJHUKE (PE3UCTOPHI,
316 JaMIIOYKa), OT HANPsOKEHUS Ha KOHIaX MPOBOAHHUKA; 3aBUCUMOCTH COMTPOTUBIICHHS OT
JUTMHBL ~ TIPOBOJHMKA, IUIOMAAM €ro TMONEPEYHOT0 CEYEHUs U  YACIBHOIO
CONPOTHUBIICHUS.
[IpoBepka mpaBuia A SIACKTPUYECKOTO HAMPSIKEHUS TIPU  TOCIEI0BATEILHOM
COCIMHEHUU TMPOBOJHUKOB; IpaBUja JUIsl CHJIBl BJIEKTPUYECKOTO TOKA MpHU
napajuieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)
Qusuueckue A6NeHUs 6 Npupode: DIEKTpUYECKHe sBIeHHs B aTMmocdepe,
3.17 AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MArHUTHOE TOJIe 3eMiH, apeld MmomrocoB, poib
MarHUTHOTO TIOJIS JISl )KU3HU Ha 3eMIie, TIOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETpP, BOJIBTMETP, PeOCTar, CUETUUK
318 DIIEKTPUYECKOM DHEPTHH, DJICKTPOOCBETUTEIbHBIE NPUOOPHI, HArpeBaTEIbHBIE
AJIEKTPOTPUOOPH!  (TIPUMEPHI), DJIEKTPUUYECKHE MPEIOXPAHUTETH, DJICKTPOMArHuT,
AJIEKTPOJIBUraTeIb MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 DnekTpoMarHuTHbIe BOJHBL. [1Ikana s5mekTpoMarHuTHRIX BOJTH
3.20 JlyaeBas mojienb cBeta. [IpssMOTMHEIHOE pacipOCTpaHEHUE CBETA




3.21

3akoH oTpaxxeHus cBera. [nockoe 3epkano

3.22 [Tpenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETa

3.23 Hucniepcust cBera

3.24 JIunza. Xon nydeit B mnH3e. okycHOE paccTosiHUE JUH3bL. OnTHYECKas: CUJla JIMH3bL:
D=1/F

3.25 I'na3 kak ontuyeckas cucrema. OnrTuueckue mpudopsl
Ilpaxmuueckue pabomul
N3mepenne onTHYECKOH CHIIBI coOuparomield JUH3bI; (OKYCHOTO PacCTOSHUS
coOuparoield JMH3bI (110 CBOMCTBY PaBEHCTBA Pa3MEpPOB MpeIMeTa U M300pakeHus,

3.26 KOT'J1a IPEIMET PACIONIOKEH B ABOMHOM (OKYCe), TOKa3aTels IPEeIOMIICHHUS CTEKIIA.
HccnenoBanue cBoWcTBa H300pa)K€HUs, MOJYyYEHHOrO C IOMOIIBIO coOHparoleit
JUH3bI, U3MEHEHHSI (POKYCHOTO PACCTOSHUS JBYX CIOXCHHBIX JIMH3; 3aBUCUMOCTU
yrja MpejoMJIeHHs] CBETOBOTO Jiyya OT yrja MaJeHusl Ha TPaHMIIe «BO3AYyX — CTEKIIO»

397 Qu3suueckue aenenus 6 npupoode: 3aTmenust Conuna u JIyHsl, iBeTa TeJ, ONTHYECKHE
sBIICHUA B aTMOcdepe (1BeT Heba, pedpakius, paayra, MUPax)

3.28 Texnuueckue ycmpoticmaa: OYKH, IEPUCKOII, POTOAMIAPAT, ONTHICCKHE CBETOBO/IBI

4 KBAHTOBBGIE ABJIEHUA

4.1 PagnoaktuBHOCTh. Anb(da-, 6eTa-, ramma-u3nydenus. Peakiuu anbda-u Oeta-pacnana

4.2 OmnsiTel Peszepdopaa mo paccesauto anbda-yacrui. [Inanerapuas mogens aToma

4.3 CoctaB aToMHOTr0 sifipa. M3oTorbl

4.4 [Tepuox momypacmnajga aTOMHBIX SAEp

4.5 SnepHbie peakiui. 3aKOHbI COXPAHEHHUS 3apsAJ0BOrO U MAaCCOBOTO UHCEN
Qusuueckue sA61eHUs 8 NpUpoOe: eCTECTBEHHBIA PaIMOAKTUBHBIM (POH, KOCMUYECKHE

4.6 Jy4H, PaIMOAKTUBHOE U3TYUCHUE IPUPOIHBIX MHHEPAJIOB, ICHCTBUE PAIMOAKTHBHBIX
U3ITy4YeHU Ha OpraHU3M YeJOBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHINBUAYAIBHBIA JO3MMETp, Kamepa

BI/IJ'IBCOHa, AACPpHAsA DOHECPICTHKA




