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MHNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢u3MKe Ha YPOBHE OCHOBHOT'O 00IIET0 00pa3oBaHUS
COCTaBJICHA HA OCHOBE TMIOJOKEHUM U TpeOOBaHWI K pe3ysbTaram
OCBOEHHSI Ha 0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBI,
npeacraBieHHblx B I'OC OO0, a takxe ¢ y4€toM QenepanbHOR
paboueii mporpamMmbl BocnuTaHud U KoHuenuuu mnpenogaBaHus
y4yeOHoro npeamera «Duznkay.

[IporpaMma 1o ¢u3uke Ha ypOBHE OCHOBHOI'O 0011ero 00pa3oBaHuUs
COCTaBJICHA HA OCHOBE TMIOJOXXKEHUW UM TpeOOBaHWI K pe3ysbTaram
OCBOEHHSI Ha 6a30BOM ypOBHE OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBEI,
npeacraBieHHblx B PI'OC OO0, a takxe ¢ ydeToM (QeaepanbHOR
paboueit mporpaMmbl BOCIIUTAHUS U KOHIICTIIIMH MPETNogaBaHus yueOHOTO
npeaMera «Pu3nKay.

Conepxanue  mporpamMmbl 1Mo (U3MKE  HalpaBJICHO  HA
dbopMHpOBaHHE €CTECTBEHHOHAYYHON TPAMOTHOCTH OOYYaloOUIuXcs u
OpraHu3alMI0 W3y4YeHUs (PU3NKK Ha JACSITENIbHOCTHOM OcHOBe. B
IporpaMMe 1o (pU3MKe YUYUTHIBAIOTCS BO3MOXKHOCTH y4e€OHOTO IpeameTa
B peanuzanuu TpedoBanuit ®I'OC OO0 k mIaHUpPyeMbIM JTUYHOCTHBIM U
MeTaIpeAMETHBIM pe3yjbTaTaM OOYyYEeHHS, a TaKXKe MEXKIPEIMETHbIE
CBSI3M €CTECTBEHHOHAYUYHBIX yU4e€OHBIX MPEIMETOB HA YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHUAI.

[Iporpamma 1o Qu3uke ycTaHaBIMBAET paclpejesieHne y4eOHOTro
Marepuaia mo rojaaMm oOydeHus (Mo Kiaccam), mpeajaraeT MpUMEpHYIO
MOCJIEIOBATEIBbHOCTh M3YyUYEHHs] TEM, OCHOBAHHYIO Ha JIOTUKE pPa3BUTHUS
MPEIMETHOTO COJEp)KaHWs H y4eTe BO3PACTHBIX OCOOCHHOCTEH
00yJarommxcs.

[Iporpamma 1o ¢usuke paszpaboTaHa C 1EIbI0  OKa3aHUS
METOJMYECKON MOMOILIM YYUTEIIO0 B CO3JaHUU paboydeil Mmporpammsbl Mo
y4eOHOMY MpPEIMETY.

®duznka SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX
y4eOHBIX NMPEAMETOB, MOCKOIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE
MIPOIIECCOB U SBJICHUM, M3y4yaeMbIX XUMHUEH, OMOJIOTHUEeH, aCTPOHOMHUEH U
¢dbusnueckoil reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpA, MPEAOCTaBIsAeT Hanboliee siCHble 00pa3lbl NPUMEHEHUS
HAay4yHOr0 METOJa MO3HaHUs, TO €CTh CIOC00a MOIyYeHHs JOCTOBEPHBIX
3HAaHUU O MUpE.



OpnHa W3 THaBHBIX 3a7a4 (PU3UUYECKOro 0Opa3oBaHUSI B CTPYKTYpE
oOmero oOpa3zoBaHUs COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM
I'PaMOTHOCTH U MHTEpECa K HayKe Yy 00ydarommuxcsl.

N3ydyenne ¢usuku Ha 06a30BOM YpOBHE MpEArojaraeT OBJIAJICHUE
CJIETYIOIINMU KOMIETEHTHOCTSIMH, XapaKTepU3yIOIINMH
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSCHSTH SBJICHUS,

e OIICHMBATh U IOHMMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

e UHTEPNPETHPOBATH JAHHBIE W  HCMOJNb30BAaTh  HAy4YHBIC

JI0Ka3aTeNbCTBA IS MOTyYCHUS BEIBOJIOBY.

lemn w3ydyenuss (U3UKK Ha ypOBHE OCHOBHOTO  OOIIETO
oOpa3oBaHMsI ONpPEIEICHbBl B KOHLEMUUU TPENoJaBaHus y4eOHOro
npenmera «Pu3nka» B 00pa3oBaTenbHBIX oOpraHuzauusax Poccuiickoil
@denepanyy, — pealM3yIOIIUX  OCHOBHblE  00LIe00pa3oBaTeIbHbIE
MPOTPaMMBI.

Lenu nzydyenus: pu3nKu:

e IMpUOOpETEHHE HHTEpeca M CTPEMJICHUS OOydYaromMXcsi K
HayYHOMY U3YYEHHUIO PUPOJIBI, pa3BUTHE ux
MHTEJJIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJI¢ TO3HAHUSA W
dbopmMmupoBanue HCCIIEIOBATEIHCKOTO OTHOIIICHUS K
OKPY>KaIOIIUM SIBJICHUSIM;

e (opmHpoBaHME HAYYHOTO MHPOBO33pEHHUSI KaK pe3yJbTaTa
M3YYECHHUS OCHOB CTPOEHHUS Marepuu H (yHIaMEHTAIbHBIX
3aKOHOB (PU3HKWU;

e (opMHpoOBaHHE MPEACTABICHUN O PO (PU3UKU UL pa3BUTHS
JAPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOT Ui,

e pa3BUTHE TIPEIACTABICHUH O BO3MOXHBIX cdepax Oymymieit
MpoeCCUOHATEHON ~ JEATEIBPHOCTH, CBSI3aHHOW C (PU3HUKOM,
MOJIFOTOBKA K JalbHENIEMY 00y4YE€HHIO B 3TOM HaIlpaBJICHUU.

JlocTmkeHHe O3TUX Lejied HporpaMMbl MO (PU3MKE Ha YpOBHE
OCHOBHOTO  00miero  oOpa3oBaHUsi  OOECIEYMBAETCA  PEIICHUEM
CJIEYIOIINX 3a/1a4:

e TMpHOOpeTeHHEe 3HAHUN O TUCKPETHOM CTPOCHUH BEIIECTBa, O
MEXaHUYECKHUX, TEIUIOBBIX, OJJIEKTPHUECKUX, MATrHUTHBIX U
KBAHTOBBIX SIBJICHHSX;

e IPUOOpETEHUE YMEHHH OMNUCHIBATh U OOBACHATH (PU3NUECKHE
SIBIICHUS C UCTIOIb30BAHUEM IMOYICHHBIX 3HAHUIA;



e OCBOEHHE METOAOB PEIICHUS MPOCTEHIIMX PACUETHBIX 3aJad C
UCIIOJIb30BaHUEM  (PU3MYECKMX  MOJENEeH, TBOPYECKUX U
PAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHME yMEHHMIl HaOIOIaTh TNPUPOAHBIE SBICHUA WU
BBITIOJIHATH OTIBITHI, 1abopaTopHbIe paboThI 151
AKCIIEPUMEHTAJIbHBIE ~ HUCCIENOBAHHUS  C  HUCIIOJIb30BAaHUEM
MU3MEPUTENBHBIX TPUOOPOB;

e OCBOCHHE NpHUEMOB pPabOTBl ¢ HHPOpMALUE (QU3nIEeCcKoro
COJIep)KaHus, BKIOYas HMHPOPMALUMI0O O  COBPEMEHHBIX
JOCTHKCHHUSIX (DU3UKH, aHAM3 U KPUTHYECKOE OIICHUBAHHE
uH(popmanuu;

e 3HAKOMCTBO cO cdepamMu Mpo(ecCHOHATBHON eATeNbHOCTH,
CBSI3aHHBIMU C (DU3UKOW, U COBPEMEHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMU Ha JIOCTHXKEHUSAX (PU3NYECKON HAYKH.

OO1ee 9nciio 4acoB, peKOMEHAOBAHHBIX JIJISl U3Y4YeHHs (U3UKHU Ha
0a30BOM ypoBHe, — 238 gyacoB: B 7 ki1acce — 68 acoB (2 yaca B HEJIENI0),
B 8 Kiacce — 68 vacoB (2 yaca B Hezeln), B 9 kiacce — 102 gaca (3 yaca
B HEJIETTIO).

[Ipeanaraemelii B nporpamme 1no (Gpu3uke nepeueHb J1abopaTopHBIX
paboT U OMBITOB SBJSIETCS PEKOMEHATEIbHBIM, YUUTEIb JIeJAeT BHIOOD
Opu TPOBEACHUU Ja0OpaTOpHBIX pabOT H OMBITOB C yYEeTOM
WHJIUBUIYJIbHBIX 0CcOOEHHOCTEM oOyJaromuxcs, CIIUCKA
AKCIIEPUMEHTAJIBHBIX 3aJaHuil, Mpe/iaraéMblx B paMKaX OCHOBHOTO
roCy1apCTBEHHOIO SK3aMeHa M0 (PU3UKE.



COILEPKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa 1 €€ poJib B MO3HAHUHU OKPYIKAKILEro MUpa.

®uszuka — Hayka O npupone. fABneHus npuponbpl. Pusndeckue
ABJIICHHS: MEXAHWYECKHE, TEIUIOBbIE, JJIEKTPUUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3ByKOBBIE.

@dusnyeckue BeaUuMHbL. M3MmepeHue (PU3MUECKUX  BEJIUYUH.
@uznueckue npudopsl. IlorpemHocTs u3MepeHul MexayHapoaHas
CUCTEMA €IVHULL.

Kak ¢usuka u npyrue ecTecTBEHHblE HAyKM M3y4yaloT IMPHUPO.Y.
EcTecTBeHHOHAyuyHBIi METOJ MO3HAHMA: HAOJIIOJEHHE, TOCTaHOBKA
Hay4YHOI'0 BOIIPOCA, BBIJIBM)KEHHE TI'MIIOTE3, SKCIIEPUMEHT IO IPOBEPKE
TUNoTe3, O0bsICHEeHWe HaOmogaeMoro sBiaeHusA. Onucanne (Qpu3ndecKux
SIBJIEHUH C IIOMOIIbIO MOJIEJIEN

Hemoncmpayuu.

1. MexaHu4eckue, TEIUIOBBIE,  JJIEKTPUYECKHE, MAarHUTHBIE,
CBETOBBIE SIBJICHUS.

2. @Ousnueckue NpPUOOPHI M TpoOUEAypa MPSAMBIX HW3MEpPEHUN
AHAJIOTOBBIM U U(PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue IEHBI ASIEHUS Kbl U3MEPUTEITHHOTO TpUOopa.

2. H3Mepenue pacCTOsTHUM.

3. H3mepenue 00bpEMa KUAKOCTH U TBEPOTO TETA.

4. OmnpeneneHue pa3sMepoB MaJIbIX TEIL.

5. M3mepenue TemiepaTypbl IIPU  [OMOIIM  >KMJAKOCTHOIO
TEPMOMETPA U JATUUKA TEMIIEPATYPHIL.

6. lIpoBenenue uccnenoBaHus MO MPOBEPKE TMIOTE3BI: TAIBHOCTD
noJyiéTa IMIapuKa, MyIEHHOT0 TOPU30HTAIbHO, TEM OOJbILE, YEM
0o0JIbIlIE BBICOTA ITYCKa.

IlepBOoHaYa/ILHBIC CBEICHUSI O CTPOCHUHM BelleCTBA.

CrtpoeHue BellecTBa: aTOMbl U MOJEKYJbl, UX pa3Mepbl. OMbITHI,
JOKAa3bIBAOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHue JacTull BemecTsa. CBsA3b CKOPOCTH JIBHXKEHHSI YACTHLL C
TeMriepaTypoil. bpoyHoBckoe npmwkenue, nuddysusa. BzaumoneincTsue
YaCTHI] BEIIECTBA: IPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSIHUSL BEILIECTBA: CTPOEHUE Ta30B, KUIKOCTEN U
TBEPABIX (KPUCTAIMYECKUX) Tel. B3auMocCBsi3b MEXIy CBOMCTBaMU



BEIIIECTB B PA3HBIX arperaTHbIX COCTOSHUSX U UX AaTOMHOMOJICKYJISIPHBIM
ctpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HabGmrogenue OpOyHOBCKOTO JIBHXKECHHSL.

2. HaGmonenue nuddysun.

3. HaOmronmenue sBneHWH, OOBSCHSIOMMXCS NPHUTSHKCHHEM WIIH

OTTAJIKUBAaHUEM YaCTHII BEIIECTRA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka guamMeTpa aToMa METOJOM psIOB (C HCIIOJIb30BAaHUEM

dotorpaduii).

2. OmBITHI 110 HAOIOICHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITel MO OOHAPYXEHUIO JIEUCTBUS CHJI  MOJIEKYJISIPHOTO

MIPUTSDKCHHUS.
JABu:keHre U B3aMOJAeiCTBUE TeJl.

Mexannueckoe JABWKEHUE. PaBHOMEpHOE UM HEPABHOMEPHOE
nemkeHne. Ckopoctb. CpenHssi CKOPOCTb TIPU  HEPABHOMEPHOM
IBIKEHUU. PacueTr myTu U BpEMEHU JIBUKEHUS.

SBneHne wHepuMH. 3aKOH HWHEpUUU. B3auMoJelcTBUE Tell Kak
MpUYMHA M3MEHEHUsS CKOPOCTHM JBWXEHUsS Tel. Macca kak Mepa
uHepTHOCTU Tena. IlnotHocTh BemiecTBa. CBsA3b  IUIOTHOCTH €
KOJINYECTBOM MOJIEKYJI B €IMHUIIE 00beMa BEIIECTBA.

Cuita Kak XapakTepucTuka B3auMoaencTBus Tei. Cuiia ynpyrocT u
3akoH ['yka. M3mepeHue CUIIbl C TOMOIIBK JUHAMOMETpA. SIBIECHHE
TATOTEHUsI U cuia TsokecTd. Cuia TSKECTH Ha JApYyrux IuiaHetax. Bec
tena. HeBecomocTs. CiioKeHME CHUII, HAIIPABICHHBIX 110 OJHOM IMPSAMOM.
PaBHogeiicTByromas cui. Cuna TpeHus. TpeHue CKOJbKEHHSI U TPEHUE
Mokos. TpeHre B IpUpOJE U TEXHUKE.

Jlemoncmpayuu.

1. HabnrogeHme MexaHHMYECKOTO IBYKCHHS TEJIa.

2. M3MepeHune CKOpOCTH MPSIMOIMHENHOTO IBUKEHUS.

3. HaOmronenue siBleHUs UHEPIIUU.

4. HaOmroneHue u3MeHEeHus: CKOPOCTH MPHU B3aMMOJICUCTBUH TEJl.

5. CpaBHEHUME MaccC 110 B3aUMOAECHCTBUIO TET.

6. Cno)keHue CuJji, HalpaBJIECHHbBIX IO OJTHON MPSMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO IBMXKEHHUs (Iapuka B

KUIKOCTH, MOJIEIIH SJICKTPUUECKOTO aBTOMOOUJIS U TaK Jajee).



2. OmnpenenieHUe CpeAHEH CKOPOCTH CKOJBXKEHUS Opycka WIH
[IapUKA I10 HAKIOHHOW IUIOCKOCTH.

OnpeneneHre MIOTHOCTH TBEPAOIO TENA.

4. OnbITBl,  JEMOHCTPUPYIOUIME  3aBUCHMOCTb  PACTSKECHHS
(medhopmann) mpy>KMHBI OT TPUITOKEHHOU CHIIBI.

5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  TPEHHS
CKOJIBKEHUSI OT Beca Tela W XapaKTepa CONPHUKACAIOLIUXCS
IIOBEPXHOCTEM.

JlaBieHue TBEPABIX TeJI, :KUIKOCTEH U ra3oB.

HaBnenne. CrnocoObl yMEHBUIEHUS W YBEIUYECHHUS JaBJICHUS.
JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHUS Ta3a OT 00beMa, TeMIepaTyphl.
Ilepenava naBneHUs TBEPABIMU TElIaMH, KUJIKOCTSAMHM WU ra3aMH. 3aKOH
[Tackas. [THeBMaTHUecKue MalIMHbBI. 3aBUCUMOCTD JABJICHUS KUIKOCTH
oT rnyounsl. I'mapoctatuueckuil mapaaokc. CooOuaronyecss cocybl.
['unpaBnuyeckre MEXaHU3MBbI.

Atmocdepa 3emnmm wu armochepHoe naBieHue. [IpuumHbBI
CYILIECTBOBaHMs BO3AymHON o00o0mouku 3emiu. Oneir Toppuyenm.
N3mepenue arMocepHOro nAaBieHUs. 3aBUCUMOCTb aTMOC(eEepHOro
JaBJIEHUsS OT BBICOTHI HaJ ypoBHeM Mops. llpubopel 11 m3MepeHus
aTMOCc(EepHOro 1aBICHUS.

JlelicTBHE KUJKOCTM W ra3a Ha IMOrPy>KEHHOE€ B HHUX TEJIO.
BrrtankuBatonias (apxumenona) cuia. 3akoH Apxumena. [lnaBanue ter.
Bo3snyxormuiaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbD JAaBJICHUS ra3a OT TEMIIEPaTyphl.

Ilepenayda naBineHUs KUAKOCTBIO U Ta30M.

CooOmiaromuecs cocyabl.

I'mapaBnmyeckwmii mpecc.

[IposiBnenue nectBust atMochepHOTo JaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CUJIBI OT 00BbEMa MOTPYyKEHHOU
YacTH TeJIa ¥ TUIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLIEH CUIIBI BECY BBITECHEHHOM JKHUJIKOCTH.
8. YcnoBue IUIaBaHMs TEJ: IUIABAHME WJIM MOIPY>XEHUE Tel B
3aBUCUMOCTH OT COOTHOIIEHHS INIOTHOCTEH TeJa U KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.
1. HccnenoBanue 3aBHCHUMOCTH Beca Tela B BOAE OT 00bEMa
IIOTPYKEHHOMN B KUJKOCTh YACTH TEJIA.
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2. OmpeneneHue BBITAJKUBAIONICH CHIIBI, JIEMCTBYIOLIEH HA TEJO,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOIIIECH CUJIBL,
JENCTBYIOLIEH Ha TEJIO B )KUIKOCTH, OT MAaCChI TEa.

4. OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH BbITAJIKHUBAIOLIECH
CHJIbI, JICHCTBYIOIIEW Ha TEIO0 B JKUIAKOCTH, OT 00BEMa
MOTPYKEHHOM B JKMJIKOCTh YacTH TeJa M OT IJIOTHOCTHU
KUIKOCTH.

5. KonctpyupoBaHue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKH U
OIIPELIEJIEHUE €€ TPY30IOABEMHOCTH.

Pa0doTa 1 MOIIHOCTH. JHEpPrus.

Mexanuueckasi padota. MOITHOCTb.

[IpocTeie MexaHW3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
IIpaBuno paBHOBecHsi pbryara. IIpumeHeHue npaBuiIa paBHOBECHUS
peyara Kk Onoky. «3omoTtoe mpaBuiio» MexaHukn. KoadduimeHt
nosiesHoro aeuctBusa (nanee — KIIJ[) mpocteix mexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckast Heprus. Knnernueckas v MOTEHUMAJIbHAS SHEPIUsl.
IIpeBpaiieHye OAHOrO BHJA MEXAHMUYECKOW 3HEPrUU B JIPYroil. 3aKoH
COXpaHEHUs YIHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHNU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenne pabOThl CHJIBI TPEHHUS TPU PABHOMEPHOM

JBUKEHUU TeJa [0 TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

3. Hzmepenue KIIJI Hak1OHHOM NIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOM SHEPTUH.

8 KVIACC

TenoBble siBJICHUS.

OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOW  TEOpHH
CTpO€HHUs BellecTBa. Macca M pa3mepbl aTOMOB M MoOJieKyd. OTbITHI,
MIOATBEPKAAOIINE OCHOBHBIE IOJOKEHHSI MOJIEKYJSIPHOKMHETUYECKON
TEOPHH.

Monenu TBEpAOTO, KUAKOTO U Fa3000pa3HOr0 COCTOSIHUI BEIIECTBA.
Kpucramnnueckue u amopdubie Tena. OOBSCHEHHE CBOWCTB TIa30B,
KUIAKOCTEH W TBEPABIX TEI HA OCHOBE IMOJOXEHUUW MOJEKYISIPHO-



KMHETUYECKON Teopur. CMaurBaHUE Y KaMWUIAPHBIE sIBICHUA. TennoBoe
pacuIMpeHne U CKaTue.

Temneparypa. CBsA3p TeMmmepaTypbl €O CKOPOCTBIO TEILIOBOTO
NBWOKEHUs vacTull. BryTpenusis »sHeprus. CrnocoObl U3MEHEHUS
BHYTPEHHEUW SHEpPruu: TeIvionepeaaya M CoBepileHHe paldoThl. Bus
TeTUIoNEepeauu: TEIJIONPOBOIHOCTh, KOHBEKIIHUS, U3JTyYCHHUE.

KonmnuectBo Temnotel. YaenbHas TEIUIOEMKOCTh — BEIMIECTBA.
TerooOMeH U TemIOBOE paBHOBECHE. YpPaBHEHHME TEILJIOBOrO OajaHca.
[InaBneHne ©W OTBEpPAEBAHME KPUCTAUIMYECKUX BELIECTB. Y EIbHas
Teryora TutaBieHus. [lapooOpazoBanme W KoHAeHcanus. VcmapeHwe.
Kunenue. VYaenpHas Temnmora mnapooOpa3oBaHus.  3aBUCUMOCTH
TEeMIIepaTypbl KUTIEHUS OT aTMOC(PEPHOTO JTaBJICHUS.

BrnaxnocTth BO3ayXAa.

DHeprus TOIJIMBA. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Mpuammner  pabotel  TeruoBeix naBurateneid KIIJ  TemmoBoro
nBurartesis. TeraoBble JBUraTeNn U 3allluTa OKPYKaIOIIEH Cpebl.

3aKOH COXpaHEHHS W TMPEBPAIICHUS DSHEPrUM B  TEIUIOBBIX
Ipoueccax.

Hemoncmpayuu.

1. Habmionenne OpOyHOBCKOTO JBUKEHHUSL.

2. HaGmonenue nuddysun.

3. HaOmronenue siBeHU CMauyuBaHUS M KATUJUIAPHBIX SBJICHUM.

4. HabmoeHue TeraoBoro pacuiupeHus Tell.

5. M3MeHeHue paBieHUs Tra3a IpU U3MEHEHUM o00bEMa H
HarpeBaHUM WIH OXJIKICHUU.

[IpaBuiia u3MepeHus: TEMIIEPATYPHI.

Buael Termionepenaymn.

OxJtakaeHue Py COBEPIIICHUHN PaOOTHI.

HarpeBanue npu coBepiieHuu padOThl BHEIIIHUMU CUJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HaGnroneHue KumeHus.

12. HaGnrozieHue mocTosTHCTBA TeMITepaTyphl MPHU IJIaBJICHUU.

13. Moaenu TEMJIOBEIX ABUTATEIIEN.

Jlabopamopnuie padbomot u onvimol.

1. OmpITel 1O OOHAPYXKEHUIO JEHCTBUS CHJI MOJEKYJISIPHOTO
MPUTSKECHHUS.

2. OnBITHI 1O BBIPANIMBAHUIO KPUCTAIJIOB MOBAPEHHOW COJIM WIIH
caxapa.
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3. OmpITel 1O HAOMIONCHUIO TETUIOBOTO pPACIIMPEHHs] Ta30B,
KUJIKOCTEW U TBEPABIX TEIN.

4. OrmpeneneHue NaBjaeHUs BO31yXa B OaJIOHE HINPULIA.

OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT
ero o0bEMa 1 HarpeBaHus WM OXJIaXKICHUSI.

6. [IpoBepka rUMOTE3bI JTUHEHHON 3aBUCHMOCTH JUTHHBI CTOJIOWKA

KHUJKOCTH B TEPMOMETPUIECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOmoneHue u3MeHEHUs BHYTpPEHHEM OHHEpruM Tejaa B

pe3yJibTaTe TEIJIoNnepeaayu U paboThl BHEIIHUX CHUII.

8. HccnemoBanme sBIEHUS TEIUIOOOMEHAa TMPU  CMEUIMBAHUHU

XOJIOZHOM Y TOPSYEN BOJIBI.
9. OmnpeneneHue KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOW IIPH
TEII000MEHE C HArpeThIM METAJUIMYECKUM LIMJIUHIPOM.

10. OnpesenieHne yAeIbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca UCIapeHus..

12. OnpeneneHne OTHOCUTEIBHON BIIAJKHOCTH BO3yXa.

13. OnpenenieHne yaeIbHOM TEIUIOTHI IUIABJICHUS JIbJA.

JJIEKTPUYECKHE U MATHUTHBIE SIBJICHHS.

Onextpuzammss Ten.  JIBa  poma  2IEKTPUYECKHUX — 3apsIOB.
B3aumoneiicTBre 3apspkeHHBIX Tell. 3akoH KyrnoHa (3aBUCMMOCTBH CHJIBI
B3aMMOJICHCTBUS 3aPSDHKEHHBIX TEJl OT BEJIMYMHBI 3aPSI0B U PACCTOSHUSA
MEXy TeJIaMu).

Onextpuyeckoe 1mnone. HampskEHHOCTh AJIEKTPUYECKOrO  IOJI.
[IpyHUMI Cyneprno3uluyd AIIEKTPUYECKUX IMoJed (HAa KayeCTBEHHOM
YpOBHE).

Hocurenu anekTpudecKux 3apsa0B. DIEMEHTAPHBIN JIEKTPUYECKHUM
3apan. Crpoenue aroma. IIpoBOAHMKM W JUANEKTPUKUA. 3aKOH
COXPaHEHUS IEKTPUUECKOTO 3aps/a.

OJIEKTPUYECKAN TOK. YCJIOBUSA CYIIECTBOBAHUSA JIIEKTPUYECKOTO
TOKAa. VICTOYHUKHN MOCTOAHHOIO TOKa. J[eHCTBUSA 3JIEKTPUYECKOrO TOKa
(TernaoBoe, XUMUYECKOE, MarHUTHOE). DJIEKTPUUECKUIN TOK B KHJKOCTSIX
U rasax.

Onektpuueckas nenb. Cuila TOKa. DJIEKTPUYECKOE HaIPSIKECHHE.
ComnpoTuBiieHHE NPOBOJHUKA. YIEIbHOE COINPOTUBJIEHUE BEIIECTBA.
3akoH Oma nus ywyactka nenu. IlocnenoBarenbHOe M INapajuieIbHOE
COCIMHEHNE ITPOBOJHUKOB.



PaboTa 1 MOIIHOCTB 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DNeKTpUYECKHAE TIENU W MOTPEOUTETN SICKTPUICCKON SHEPTHH B OBITY.
KopoTtkoe 3aMbikaHue.

ITocTossHHBIe MarHuThl. B3amMmojelicTBHE NMOCTOSHHBIX MAarHHUTOB.
MarauTtHoe nojie. MaroHuTHoOe 110/1e 3eMJIM M €T0 3Ha4YCHHUE 11 KU3HU Ha
3emisie. OmbIT Opcrena. MarHutHoe TMOJie  3JIEKTPUYECKOrO  TOKa.
[IprmMeHeHue 3IEKTPOMAarHuTOB B TEXHUKE. J[€MCTBME MAarHUTHOTO OIS
Ha TMPOBOAHUK C TOKOM. OJIEKTPOJABUIaTEIb IIOCTOSHHOIO TOKA.
Hcnonb3oBaHUE 2JIEKTPOJBUTATEICH B TEXHUUYECKMX YCTPOMCTBAX U Ha

TPaHCIIOPTE.
Onbitel  @apaness. SBaeHHE  JNEKTPOMArHUTHOW — MHAYKIHH.
[IpaBuno  Jlenma.  DnextporeHeparop.  CrocoObl  MOMXy4YeHUS

ANEKTPUYECKOM  DIHEPruu. IJIEKTPOCTAHIIMM HAa  BO30OHOBIISIEMBIX
HMCTOYHUKAX SHEPTHUU.
Hemoncmpauuu.
1. DneKkTpu3auus Tel.
2. /IBa poma DNEKTPUYECKUX 3apsSOB W B3aUMOJCICTBUE
3apsHKEHHBIX TEIL.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIEeKTpOCTaTUYECKAst UHIYKITHUA.
3aKOH COXPAHEHHUS NEKTPUUECKUX 3aPsI0B.
[IpoBOOHUKY U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HcTounnky NOCTOSIHHOTO TOKA.
JIeHCTBUSA DIEKTPUYECKOTO TOKA.
10. DJNEKTPUYECKUI TOK B HKUJKOCTH.
11. ['a30BbI pas3ps.
12. I3mepeHne cuibl TOKa aMIIepMETPOM.
13. I3MepeHue 3JeKTPUIECKOTro HAMPSKEHUST BOJLTMETPOM.
14. Peoctat u Mara3uH CONPOTUBIICHUI.
15. B3anmoeiicTBUE MOCTOSHHBIX MarHUTOB.
16. MogenupoBaHuE€  HEBO3MOXXHOCTH  pa3[eJIiCHUsI  IOJIFOCOB
MarHura.
17. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18. OnbIT DpcTena.
19. MarHuTHOE MOJI€ TOKA. DIEKTPOMArHUT.
20. /leiicTBME MarHUTHOTO MOJISL HA POBOJHUK C TOKOM.
21. DIEKTPOABUTATENb TOCTOSIHHOTO TOKA.
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22.
23.
24.

25.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHOM MHIYKIIAH.

Omnerter apanest.

3aBUCUMOCTh HAIPABJICHUS WHIYKLIHOHHOIO TOKAa OT YCJIOBHUHI
€ro BO3HUKHOBEHUS.

DIEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnuie padbomot u onvimol.

1.

10.

11.

12.

13.
14.

15.

16.

OnbITHI MO HAOMIOJECHUIO SJICKTPU3ALMKU TEJl MHAYKIHUEH U TpU
COMPUKOCHOBEHHUH.

HccnenoBanue IeMCTBUS 3IEKTPUUECKOTO IMOJISI HA TPOBOJIHUKHU
U TADJICKTPHUKHU.

COopka u mpoBepKa pabOThI AIECKTPUISCKON TN MOCTOSHHOTO
TOKA.

N3mepenue u peryJIMpoBaHUE CUJIbI TOKA.

N3mepenue u peryJIMpoBaHUE HAMIPSIAKCHUS.

HUccnegoBanne 3aBUCUMOCTH CWJIBI TOKAa, HIYLIETO 4YeEpe3
pE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOpPA W HANPSHKECHHUS Ha
pesucrope.

OnpIThl, JAEMOHCTPUPYIOLIAE 3aBUCHMOCTH JJIEKTPUYECKOTO
CONPOTHUBIICHUS MPOBOJHUKA OT €ro JJIMHbI, IUIOLIAU
TIONEPEYHOr0 CEUYCHUS U MaTepurala.

ITpoBepka npaBuia CIIOKCHUS HANPSIKCHUN pu
MOCJIEOBATEIHOM COCIUHEHUH IBYX PE3UCTOPOB.

IIpoBepka mpaBuia Isi CWIbI TOKAa TMpPH MapajieIbHOM
COEIMHEHUHU PE3UCTOPOB.

Omnpenenenre pabOTHI DJIEKTPUUYECKOTO TOKA, HIYIICTO dYepe3
pe3ucTop.

OnpeneneHre MOITHOCTH JIEKTPUUECKOTO TOKA, BBIICIISIEMON Ha
pesucrope.

HUccnenoBanne 3aBUCUMOCTH CWJIBI TOKAa, HWIYLIETO 4YeEpe3
JIAMIIOYKY, OT HAIPSDKCHUS HA HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHUMTHOTO  B3aUMOJECHUCTBHUSL  MOCTOSHHBIX
MAarHuTOB.

N3ydyeHne MarHuTHOrO TMOJS TMOCTOSHHBIX MAarHUTOB MPU HUX
00BbEIMHCHUH U Pa3JICJICHUH.

HccnenoBanue NEMCTBUS BICKTPUYECKOTO TOKA HA MArHUTHYHO
CTPEJIKY.



17. OnBITHI, JNEMOHCTPUPYIOLINE 3aBUCHMOCTD CUJIBI
B3aMMOJICHCTBUS KaTyIIKA C TOKOM M MarHuTa OT CHJIBI TOKA U
HAIIPaBJICHUA TOKA B KaTYyIIKE.

18. I3ydyeHue AencTBUs MarHUTHOI'O I10JI HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBaHue 1 n3ydeHue paboThl JIEKTPOIBUTATENS.

20. M3mepenue KIIJ[ anekTpoaBurareibHOW yCTaHOBKH.

21. OOBITBI IO MCCHEAOBAHUIO  SIBJIEHUSA  DAJEKTPOMATrHUTHOU
VMHIYKIUHU: UCCICA0BAHNE U3MEHEHUM 3HAYCHUs U HaIIPaBIICHUS
MHYKIIMOHHOTI'O TOKA.

9 KVIACC

Mexanuyeckue siBJIeHH.

Mexanndeckoe aBuxkenue. MarepuaibHas Touka. Cucrema oTcuéra.
OTHOCHUTENBHOCTD MEXaHUYECKOT O JBHKCHUS. PaBHOMEpHOE
MPSMOJIMHENHOE BMKeHnEe. HepaBHOMEpHOE IPAMOJIMHENHOE IBUKEHUE.
Cpennsisi 1 MTHOBEHHAs! CKOPOCTh Tea PYU HEPAaBHOMEPHOM JBHYKEHUU.

Yckopenue.  PaBHOYCKOpPEHHOE€ — IPSIMOJIMHEMHOE  JBUJKCHUE.
CBoOomHoe mmagenne. OneITe! [ ammnes.

PaBHOMepHOE nBMKEHME 1O OKpyXHOCTH. Ilepmon m dyacrora
oOpamtenusi. JluneliHas u yrioBas ckopocTH. LleHTpocTpemurenbHOe
YCKOpEHHE.

IlepBoiii 3axoH Herotona. Bropout 3akon Herotona. Tpernii 3axoH
Herorona. [IpuHIMII cynepno3nnum Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujaa TPEHHS
CKOJIBYKEHMsI, CUJIA TPEHUS TIOKOs, APYTUe BUABI TPEHUS.

Cuma TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHSA. Y CKOPEHHE
cBoOomHoro maneHus. JIBmwkenune maaHeT Bokpyr Comnma. I[lepas
KOCMHYECKAsi CKOPOCTh. HEBECOMOCTD M EPETPY3KHU.

PaBHOBecue MaTepuaibHOW TOYKH. AOCOIIOTHO TBEPAOE TEIIO.
PaBHOBecue TBEPAOro Tella ¢ 3aKpEIIEHHONW OCBIO BpalieHus. MOMeEHT
cuisl. LlenTp TsoxecTH.

Nmnynee Tema. U3mMenenne wummynbca. Mmmynbc cuibl. 3akoH
COXpaHEHUS UMITYJIbCa. PEakTHBHOE NBUKEHNE.

Mexannueckass pabota M MomHOCTh. Pabora cui TsbKecTw,
ynpyroctu, TpeHus. CBsi3b 3Hepruu u padotsl. [loTeHIManbHas 3Heprust
Tella, MOAHATOIO HaJl IOBEPXHOCTBIO 3eMiu. lloTeHumanbHas sHeEprus
cxaTton npyxuHbl. KnHetnueckass sHeprus. Teopema O KMHETHYECKOU
DHEPIruu. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTHH.



Hemoncmpauuu.

1.

o v kW

8.
9.

10.
11.
12.
13.

14.
15.
16.

HaGmronenne MeXaHHMYeCKOTO [IBIDKEHHUS Tela OTHOCHTEIHHO
pa3HBIX TE OTCUETA.

CpaBHEHME IIyT€W M TPACKTOPUMN JIBMXKEHHUS OJHOTO U TOTO XKeE
T€JIa OTHOCUTEIBHO PA3HBIX TEJI OTCYETA.

N3MepeHnne CKOpOCTU U YCKOPEHUS MPAMOJIIMHENHOTO JIBUKEHHUS.
HccnenoBanne Npu3HaKOB PaBHOYCKOPEHHOTO IBUKEHUS.
Hab6utoieHne nBUKEHUs Tesa 0 OKPYKHOCTH.

HaGmtonieHne MeXaHMYeCKUX SIBICHMH, MPOUCXOIALINX B
cucreMe orcuéra «Temexka» npu €€ PaBHOMEPHOM H
YCKOPEHHOM JIBKEHUH OTHOCUTEIHHO KaOMHeTa (PU3UKH.
3aBUCUMOCTh YCKOPEHHS TeJla OT MAacChl Tela U JEHCTBYIOLIEN
Ha HErO CUJIBL.

Hab6utoienue paBeHcTBa CUJT ITPU B3aUMOIEHCTBUU TEJL.
N3meHnenue Beca Tesa Mpu yCKOPEHHOM JIBHKCHUU.

Ilepemaya uMITysbca mpy B3aMMOJEHCTBUU TEN.
[IpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUU TEN.
CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.
Coxpanenue VMITYJIbCa pu a0COJIIOTHO yIpyrom
B3aMMO/ICHCTBUHU.

Habmoienne peakTHBHOTO JBUKCHHUS.

CoxpaHeHHe MEXaHMYECKON SHEPTUH ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHWYECKOM 3HEPrMU IPHU JIBWKECHHUH Teia IOJ
JNEUCTBUEM ITPYKUHBI.

Jlabopamopnuie padbomot u onvimol.

1.

KoncTpynpoBanne Tpakta sl pa3rOHa W JIaJbHEUIEro
PABHOMEPHOTO JIBUKEHUS IIAPUKA WU TEIEKKH.

Onpenenenue cpeaHeld CKOPOCTU CKOJIBKEHHSI Opycka WiIu
JBIDKCHUS IIIapUKa 110 HAKJIOHHOM MJIOCKOCTH.

Onpenenenve  yCKOpEHHSl Tela IPU  PaBHOYCKOPEHHOM
JIBWKEHUU MO0 HAKJIOHHOM TJIOCKOCTH.

UccnenoBanne  3aBUCUMOCTM MOYTH OT  BPEMEHH IIpHU
PABHOYCKOPEHHOM JIBMKEHUHU 0€3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBHXKCHUU
0e3 HavyaJbHOM CKOPOCTH IyTH OTHOCSTCS Kak s HEYETHBIX
YHUCEJl, TO COOTBETCTBYIOLIUE MTPOMEKYTKHA BPEMEHN OJNHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHUS.



7. Onpenenenue kodpduureHTa TPEHUSI CKOJIbKECHMUS.

8. OmnpeneneHue KECTKOCTH NMPYKUHBI.

9. Ompenenenre pabOTBl CHJIBI TPEHHs] MPU PABHOMEPHOM

JBMKEHUU TEJIA I10 TOPU30HTAIBHON ITOBEPXHOCTH.
10. OnpeenieHne pabOThl CUJIBI YIIPYTOCTH MPHU MOABEME Ipy3a ¢
MCIIOJIb30BaHNEM HETIOABMKHOTO U TIOJIBUKHOTO OJIOKOB.
11. 3y4yeHue 3aK0Ha COXpaHEHHS SHEPTHUH.
MexaHn4yecKkue KoJ1e0aHus U BOJIHBI.
KonebarensHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTUKH KOJICOaHUI:
Iepuoj, 4YacroTra, aMIUIUTyAa. MaremMaTU4eCKuil W NPYKUHHBINA
MasTHUKU. [IpeBparienne sHEPTUM PU KOJIeOaTeTFHOM IBHKEHHUH.
3aryxaromue KosieOaHus. BoiHykneHHble KojeOaHus. Pe3oHaHc.
Mexanudeckue BOJIHBI. CBOMCTBa MEXaHMYECKUX BOJH. IIpomonbHbIE M
IIONIEpPEYHbIE BOJIHBI. [[IMHA BOJIHBI U CKOPOCTh €€ pacnpOCTpaHEHUS.
MexaHn4ecKue BOJIHBI B TBEPIOM TENE, CEUICMUYECKUE BOJTHBI.
3Byk. ['pomkocTh 3Byka u BbICOTa TOHA. OTpakeHHE 3BYKa.
WHu(pa3Byk U yabTpa3ByK.
Hemoncmpayuu.
1. HaOmonenue kosneOaHui Ten moja ACHCTBUEM CHIIbI TSKECTH U
CUJIBI YIIPYTOCTH.

2. Habmronenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HabitoieHue BeIHYXIE€HHBIX KOJIeOaHUI U pe30HaHCA.

4. PacnpoctpaHeHne NpOAOIBHBIX UM IONEPEYHBIX BOJH (Ha
MOJICTIN).

5. HalGmroneHue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTUYECKUI PE30HAHC.

Jlabopamopnwie pabomul u onvimol.

1. OmpezeneHne 4acTOThl U IEPHOJA KOJECOAHUIT MaTEMaTUYECKOTO

MasATHHKA.

2. OHpGI[CJIGHI/IC 9aCTOTbI M IICpHOIA KoJIcOaHUH IIPY>XUHHOI'O
MasTHHKA.

3. I/ICCJIGIIOBEIHI/IG 3aBUCHUMOCTHU Imepuoga KoJIcOaHUH

MOJIBEILICHHOT'O K HUTH I'py3a OT JJIUHBI HUTH.

4. VccrnemoBaHre 3aBHCHUMOCTH TepHOa KOJEOAHWHN MPY>KHHHOTO
MasiTHUKA OT MAcChI Ipy3a.

5. IlpoBepka HE3aBUCHUMOCTM Iepuojaa  KosieObaHUU  Tpy3a,
MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a.



6. ONBITEI, TEMOHCTPUPYIOLIME 3aBUCUMOCTh MEPHOA KoJieOaHU
MPY>KUHHOTO MasiTHUKA OT MacCChl I'Py3a U KECTKOCTU MPYKHUHBI.
7. W3mepeHue yckopeHus CBOOOJIHOIO IMaJICHUS.
DJIEKTPOMATHUTHOE 10JIe H 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE ITOJIE€. DJIEKTPOMArHUTHbIE BOJIHBIL. (CBOMCTBa
AJEKTPOMArHUTHHIX ~ BOAH.  [llkanma  2JIGKTPOMArHUTHBIX  BOJIH.
Hcnonb30BaHKE 3JIEKTPOMATHUTHBIX BOJIH JJIS COTOBOM CBA3HU.

OnekTpoMarHuTHasi npupoga cera. CKOpocTh cBeTa. BosHOBBIE
CBOWCTBA CBETA.

Jlemoncmpayuu.

1. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. N3ydyeHue CBOWCTB SJIEKTPOMATHUTHBIX BOJH C MOMOIIBIO

MOOWMIIBHOTO TeedoHa.
CgeToBbI€ SIBJICHHS.

JlyueBas wmoxenp cBera. Hcrounuku cBera. [IpsamonuHeinHoe
pactpocTtpaHeHue ceta. 3arMeHus: ConHna u JIyHel. OTpakeHue cBeTa.
[Tnockoe 3epkano. 3aKOH OTPaXKEHHUSI CBETA.

[Ipenomnenne cBera. 3akoH nmpenomuieHuss cBera. [lomHoe
BHYTPEHHEE OTpakeHUE cBeTa. VCmonb30BaHME MOJHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xon nydeit B auH3e. OnTuyeckas cuctema goTtoarirapara,
MHKPOCKOIA U TeJIeCKOoIa. ['J1a3 kak ontudeckas cucrema. bam3opykocTh
Y JTaIbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CroskeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jlemoncmpayuu.

1. IIpAmonnHENHOE pacIpOCTPaHEHHUE CBETA.

2. OTpaxkeHue cBeTa.

3. Ilonmyuenue n3o0paxeHUN B TUIOCKOM, BOTHYTOM M BBIITYKJIOM
3epKajiax.

[Ipenomnenue ceera.

OnTH4ecKuii CBETOBO/I.

Xox nydeii B cOOMparoiei JTnH3e.

XoJ1 1y4el B pacCErBArOIICH JIUH3E.

[Toyyenue n300pa>keHri ¢ TOMOIIBIO JINH3.

[TpunHIMn neiicTBus GoroanmapaTa, MUKPOCKOTIA U TEIECKOTIA.
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10. Monenb riasa.

11. Paznoskenue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6emoro cBeTa Mpu CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. UccrnenoBanue 3aBUCMMOCTH yIJla OTpPaX€HHUsI CBETOBOrO JIyya
OT yIJia maJCHUsI.

2. M3ydyeHue XapakTEpUCTUK HU300paKEHUSI MpPEeIMETa B IUIOCKOM
3epKaie.

3. HccnegoBaHue 3aBUCUMOCTH yTJla MPETOMIIEHUS CBETOBOTO JTyda
OT yIJla MaJICHUSI Ha TPaHUIIEC «BO3IYX—CTEKIIOM.

4. Tlomydyenne n300paxxeHH ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenre (GOKYCHOTO pPACCTOSIHUSI U ONTUYECKOW CHIIBI
cobuparomei JTMH3HI.

6. OTMBITHI 1O Pa3JI0KEHUIO OETIOTO CBETA B CIEKTP.

7. OMBITHI 0 BOCHPHUSITHIO I[BETA TIPEIMETOB MIPH MX HAOIIOICHUH
4yepe3 [BETOBbIE (PUIIBTPHI.

KBanToBbI€E sIBJICHMS.

OmnswiTel Pezepdopaa u minanerapuas mojaens aroma. Mojens atoma
bopa. Mcnyckanue u norjonieHue cBera atomoM. KBaHThl. JIuHelyaToie
CIIEKTPBI.

PamnoaktuBHOCTE. Anb(a, OeTa- m ramma-uznydeHus. CTpoeHwme
aTOMHOrO sAnpa. HykiloHHass Mozelb aTroMHOro sapa. M30Tomsl.
PannoaktuBHbIE npeBpaiieHus. [lepuoa nomypacnaga aTOMHBIX sIIEp.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MACCOBOTO
YHCeIl. JHEPrusl CBSI3U aTOMHBIX sifiep. CBsI3b MAacChl ¥ dHEPTUM. Peakiuum
cuHTe3a U AeneHus saep. Mcrounuku sueprun ColiHIa U 3BE3].

SAnepHas sHepretuka. [leWCTBHUS pPaguOAaKTUBHBIX M3JIYYECHHUU Ha
KUBBIC OPTaHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3JIyYEHHUS U MOTJIOUICHHUS.

2. CHexTpsl pa3JIMYHbIX T'a30B.

3. Comextp BoAopoza.

4. Habmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HabGnrogeHue CIUIONIHBIX U IMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.



2. HccrnemoBanwe TpPEeKOB: HM3MEPEHHE DJHEPIHMM YAaCTUIBI TIO
TOpMO3HOMY TTyTH (TI0 hoTOTpadusiM).

3. W3mepenue pagnoakTUBHOIO (hoHA.

IHoBTOPUTEIBbHO-0000 1A NI MOAYJIb.

[ToBTOpHTENHEHO-0000MAOMNYA ~ MOAYJIh  MPEAHA3HAYCH  JUIS
CUCTEMATU3AMK W 00O0OLIEHUs MNPEIMETHOTO COJEP)KAHHUS W OIbITa
AESTeNbHOCTH, MPUOOPETEHHOTO MPU M3YyYEHUU BCETO Kypca (U3MKH, a
TaK)Ke JJI MOJATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY I10
busuKe 1t 00y4aroIUXCsl, BEIOPABIINX 3TOT YUEOHBIHN MpeMerT.

[Tpu W3YYCHHUH JTaHHOTO MOJTy IS peanu3yoTcs u
CHUCTEeMATHU3HPYIOTCS BBl  JIEATEIBHOCTH, Ha OCHOBE KOTOPBIX
o0ecnieunBaeTcs  JOCTHKEHUE TNPEIMETHBIX UM METalpeaMETHbIX
TJIaHUPYEMBIX pe3ybTaTOB oOyueHus, dopmupyercs
€CTECTBEHHOHay4YHasi T'PaMOTHOCTb: OCBOEHHE HAy4yHbIX METO/OB
WCCIICJIOBaHMS SIBJICHUNA TPHUPOAbI M TEXHHUKH, OBIAJCHUE YMECHHSIMHU
OOBSICHATh (PU3UYECKHE SBICHUS, NPUMEHSS TMOTyYCHHbIE 3HAHHUS,
pemarh 3a7a4u, B TOM YKCIIe KaUeCTBEHHbBIC U IKCIIEPUMEHTAJIbHBIE.

[IpuHnunuanbHO ACATENBHOCTHBIM XapakTep JaHHOTO paszjesa
peanusyeTcs 3a CYET TOTrO, 4TO OOy4arolIMecs BBINOJIHAIOT 3aJaHus, B
KOTOPBIX MM TPEAIaraeTcs:

Ha OCHOBE IMOJIyY€HHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBSICHATH
¢du3nueckre BICHUS B OKPY’KaIOILIEH NpUPOJE U MOBCEAHEBHON KU3HU;

UCIIONIb30BaTh HAY4YHBIE METOAbl HCCIEAOBAHUA  (DU3HMUECKUX
ABIICHUH, B TOM 4YHUCJIE JUIsI TPOBEPKH THUIOTE3 U TOJYYCHHS
TEOPETUIECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJE€e BAXHBIX JOCTHXKCHHIM
COBPEMEHHBIX TEXHOJOTHH, HampuMmep, MPaKTUYECKOTO HCIOJb30BaHUs
pa3IMYHBIX HWCTOYHMKOB SHEPTUM Ha OCHOBE 3aKOHA MPEBpAIICHUS U
COXpPaHEHUs BCEX U3BECTHBIX BUJIOB YHEPTHH.

Kaxxnas u3 TeM AaHHOro MOMIYJs BKIIIOYAET HKCIIEPUMEHTAJIbHOE
uccienoBaHue  oboOmiaromero  xapakrepa. Moaynp  3aBepiiaeTcs
IPOBEJCHUEM JIMarHOCTUYECKOW U OLIGHOYHOM pabdoThl 3a Kypc
OCHOBHOT'O 00IIIETO 00pa30BaHMUsI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
HO ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA

Wzydyenne ¢(u3MKM Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHUS

HalpaBJICHO Ha  JOCTH)XCHHC JIMYHOCTHBLIX, MCTAIIPCAMCTHBIX U
IIpCAMCTHBIX 06p2130BaTCJIBHBIX PE3YJIbTATOB.

B pesynbraTe u3yueHus (PU3MKM HAa YpPOBHE OCHOBHOT'O OOIIETO

oOpa3zoBanmss y oOydJaromierocss OyayT COOPMHUPOBAHBI CIIEAYIOIIHEC
JUYHOCTHBIE PE3YJIbTaThl B YaCTH:

1) IaTPHOTHYECKOr0 BOCIIUTAHUS:

- TPOSABICHHE HMHTEpPECA K HCTOPUU M COBPEMEHHOMY COCTOSHHIO
poccuiickoi ¢hu3nuecKo HayKH;

- LIEHHOCTHOE OTHOIIEHHE K JOCTH)KEHHUSM POCCUUCKHX YYEHBIX-
(U3HKOB;

2) rpamIaHCKOro ¥ IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXJIEHHU OOILECTBEHHO
3HAYUMBIX M OTHUYECKHUX MpOOJEM, CBSI3aHHBIX C MPaKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN (PU3UKH;

- OCO3HaHHWE BAXHOCTHM MOPAIbHO-ITUYECKUX IPUHLHIIOB B
NEATEIBHOCTH YYEHOTIO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:

- BOCIPHUATHE OCTETHUUYECKUX KayecTB (PU3MUYECKOM Hayku: e¢
TapMOHUYHOT'O TIOCTPOEHUS], CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOT'0 NMO3HAHUS:

- OCO3HAaHHWE IICHHOCTHM (PU3MYECKOW HAyKM KaK MOIIHOIO
WHCTPYMEHTA TIO3HAHUSI MHUpa, OCHOBBI PAa3BUTHUS TEXHOJIOTH,
BAKHEMIIIEN COCTABIAIOIIEH KYyIbTYPBHIL;

- pa3BUTHE  Hay4yHOM  JI00O3HATEIBHOCTH,  HMHTEpeca K
UCCJIEI0BATEIBCKON NEATEIbHOCTH;

5) ¢opmMupoBaHMsA KYJBTYPbI 310POBbI H 3MOLHMOHAJIBHOIO
OJ1aromoJryuusi:

- OCO3HaHUE LIEHHOCTU 0€30MacHOro odpasa *U3HU B COBPEMEHHOM
TEXHOJIOIMYECKOM MUpPE, Ba)KHOCTH INpaBUi 0€30M1aCHOTO MOBEICHUS
Ha TPAHCIOPTE, HAa J0pOrax, C DJEKTPUYECKHMM H TEIJIOBBIM
000py/1I0BaHUEM B IOMAIIHUX YCIOBUSIX;

- ¢()OpMHUPOBAHHOCTh HaBbIKa pe(eKCUH, TPU3HAHUE CBOErO IMpaBa
Ha OIIMOKY M TaKOTO € MpaBa y APyroro 4ejaoBeKa;



e 6) TPYZIOBOI0 BOCIMTAHUA:

e - AKTUBHOE y4YaCTHE B PEIICHUH MNPAKTHUYECKHX 3aaad (B pamKax
CEMBH, o0pa3oBaTeNIbHOI OpraHu3alkH, ropoja, Kpasi)
TEXHOJIOTMYECKOM W COLMAJIbHOW HANpaBiICHHOCTH, TPEOYIOIIMX B
TOM YHCJIe U PUBNIECKUX 3HAHUIA;

e - HMHTEpPEC K NPAKTHUYECKOMY H3YYCHHIO Tpo(eccuil, CBSI3aHHBIX C
bu3uKou;

e 7)3KOI0rNYECKOr0 BOCTIMTAHMA:

e - OpHEHTallUs Ha NpPUMEHEHUE (U3NYECKUX 3HAHUM IS pelIeHUs
3a7a4 B 00JIAaCTH OKPYXKAIOIIeH Cpelbl, TNIAHUPOBAHUS MOCTYIKOB H
OILICHKH UX BO3MO>KHBIX TIOCTIEACTBUM TSI OKPYKAIOIIECH CPEeIbl;

e - OCO3HaHHWE TIJIOOAJIBHOTO XapakTepa HSKOJIOIMUECKUX MpodieM U
nyTel UX pelieHus;

e 8) aganTanMum K H3MEHSIOMIUMCH YCJIOBHAM COLMAJBHOH M
IPUPOIHON Cpelbl:

e - MOTPeOHOCTH BO B3aMMOJICHCTBUN MPU BHITIOJTHEHUH HCCIEIOBAHUI
U TNPOEKTOB (PU3UUECKON HANPaBIEHHOCTU, OTKPBITOCTh OIBITY U
3HAHUAM JPYTHUX;

e - IOBBILIECHUE YPOBHS CBOEH KOMIIETEHTHOCTU UY€pe3 MPAKTUUYECKYIO
JeSITENIbHOCTD;

e - TMOTPeOHOCT, B (POPMHUPOBAHMH HOBBIX 3HAHHWI, B TOM YHCIE
(bopMyIMpOBATH UIEH, TOHATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U
SIBJICHUSIX;

e - OCO3HaHHE JCPUIUTOB COOCTBEHHBIX 3HAHUA M KOMIICTCHTHOCTEH B
obnactu (HU3HKY;

e - IUIAaHMPOBAaHUE CBOErO pa3BUTUA B MPUOOPETEHUH HOBBIX
(bu3nyeCKUX 3HAHUIA;

e - CTPEMJICHHE AHAIU3UPOBATh W BBISIBIATH B3aMMOCBS3H MPHUPOJIHI,
oOmecTBa W OJKOHOMHKH, B TOM UYHCJIE€ C HCIOIb30BAaHHUEM
(bu3nyeCKuX 3HAHUIA;

e - OLICHKA CBOMX JICHCTBUM C YUETOM BIUSHUS HA OKPYKAIOILYIO Cpeny,
BO3MO>KHBIX TJI00AJIBHBIX OCIEICTBUN.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe ocCBO€HHMS NOporpaMmbl MO (PU3UMKE Ha YPOBHE
OCHOBHOTO  0O0miero oOpa3oBaHusi y  oOywaromerocss  OymyT
cOpMHUPOBAaHbl  MeTAaNpeAMeTHbIe  Pe3yJabTaThl,  BKJIIOYAIOIINE



ITI03HABATEIIbHBIC YHUBEPCAIBHBIE yueOHbIe NENCTBUA,
KOMMYHUKAaTUBHbIE YHUBEpPCAJIbHbIE YUEOHbIC NEHCTBUSA, PETYISATUBHbBIE
YHHUBEpCaIbHbIC YUEOHbBIE IEUCTBUS.

Ilo3naBaTejibHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jjoruueckue 1eicTBHA:

BBIABJISITH W XApaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKU
00BEKTOB (SIBJICHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIM MpHU3HAK  KiIacCUUKAINH,
OCHOBAHMS /111 000OIICHHS U CPAaBHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH u MIPOTUBOPEUUS B
paccMaTpuBaeMbIX  (pakTaX, JaHHBIX W HAOJIOJCHUSX,
OTHOCAIIUXCS K (PU3UUECKUM SIBIICHUSM;

BBIABJISITh NPUYMHHO-CIEACTBEHHBIE CBSI3M 1IPU  U3YUYCHUH
bu3MYeCKUX SABJICHMM W TPOLECCOB, JI€NaTh BBIBOJABI C
HCIIOJIb30BaHUEM JEeTYKTUBHBIX u WHIYKTUBHBIX
YMOBAKJIIOUCHHUM, BBIIBUTaTh THUIOTE3bl O  B3aUMOCBS3SIX
(U3UYECKUX BEIIMYNH;

CaMOCTOATENILHO  BBIOMpATh  CIMOCOO  pelieHust  y4eOHOHU
dbu3udecko 3agaun  (CpaBHGHHE HECKOJBKMX BapHUAHTOB
pemieHusi, BbIOOp  HauOosiee  MOAXOIAIIEIO C  Yy4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKue 1eHCTBUSA:

HCIIOJIB30BaTh BOIPOCHI KakK HCCIEAOBATENbCKAN HWHCTPYMEHT
MO3HAHUS;

MPOBOJIUTH MO CAMOCTOATEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT,
HECIIOKHBIN busznueckuit JKCIIEpUMEHT, HEeOOoIbIIoe
uccle0BaHue (PU3NIECKOrO SBJICHUS;

OLICHHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH MH(OPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS U IKCIIEPUMEHTA;
CaMOCTOATENLHO (POopMyIHpOBaTh OOOOIICHWS W BBIBOJABI TIO
pe3yJsibTaTaM NpoBEAEHHOTO HAOIIOCHUS, OIIbITA, UCCIICA0BAHUS;
IIPOrHO3MPOBATh BO3MOKHOE JajibHElIIee pa3BUTHE (PU3UUECKUX
MIPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU
B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:



e TPUMEHATHh PA3IMYHBIC METOJbI, MHCTPYMEHTHI U 3aMpOChl MPHU
moucke ® otbope wWHPOpPMAMK WIM JaHHBIX C Y4ETOM
MPeIOKEHHON yueOHOM (U3HUECKOi 3a/1auu;

e AHANM3HUPOBATH, CHUCTEMATU3UPOBaTh U  HUHTEPIPETUPOBATH
WH()OPMAITHIO PA3TUIHBIX BUIOB M (POPM MIPEACTABICHHUS;

e CaMOCTOSITEIHHO BEIOWPATH OTNITUMATBHYIO bopmy
MpeACTaBICHUST WHPOPMAMK W WIIIOCTPUPOBATH pelIacMbIe
3aJlauyd HECIIOKHBIMU CXEMaMH, JUarpaMmmaMu, UHOU Tpadukoit
U UX KOMOMHAIIUSIMHU.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe TelCTBUSA:

e B XO0a€ OOCYXACHHS Yy4eOHOro waTepuanga, pe3yiIbTaToB
7abopaTOpHBIX paboT U TMPOEKTOB 3aJaBaTh BOIMPOCHI 10
CYIIECTBY  OOCYXJaeMoil TeMbl M  BBICKa3blBaTh  HJICH,
HalleJICHHbIE  HA  peIIeHHe  3aJaud W TOJJIep KaHHe
0J1arokenaTeILHOCTH OOIIECHUS,;

e COMOCTABJIATH CBOM CYXIEHHUA C CYXICHHSIMH JIPYTUX
YYaCTHUKOB Juajora, OOHApYXMBaTh pa3IM4U€ U CXOJICTBO

MO3UILIMH;
e BBIPAXaTh CBOIO TOYKY 3PECHUS B YCTHBIX U MTUCbMEHHBIX TEKCTAX;
e IIyOJMYHO MPECTABIATH pe3ynbTaThl BBIITIOJTHEHHOTO

(M3UYECKOT0 OTBITa (IKCIIEPUMEHTA, UCCIIEOBAHUS, TIPOEKTA);

e TMOHMMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHJHOHW U
WHIUBUyaIbHOW  paOOThl  TMPU  PEHICHUU  KOHKPETHOU
busnueckoit mpoOIembL;

e TMPUHUMATH IIEJM COBMECTHOW JEATEIILHOCTH, OPraHU30BBIBAThH
JIEUCTBUA IO €€ JOCTIKEHUIO: PACTIPENENSITh POk, 00CYXKAaTh
MpoIeCChl U Pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh
MHEHHS HECKOJILKUX JIIOJICH;

e BBIOJHATH CBOIO YacTh pabOThI, JOCTHTAs Ka4eCTBEHHOTO
pe3yJbTara MO CBOEMY HAIPaBICHUI0 U KOOPAUHUPYS CBOH
JNEUCTBUS C APYTUMHU YJIEHAMH KOMaH/IbI;

e OIIGHMBATh KA4eCTBO CBOErO0 BKJIaJa B OOIIMA MNPOAYKT IO
KPUTEPUSIM, CAMOCTOSATENILHO CPOPMYTUPOBAHHBIM YYACTHUKAMU
B3aNMOJECHUCTBUA.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIEC YUeOHbIE 1elCTBUS

Camoopranusanus:



BBISIBIIATh NPOOJEMBbI B JKM3HEHHBIX M YYEOHBIX CHUTyalUsX,
TpeOyIOMMX i pemeHus: GU3NIeCKux 3HaAHU;
OPUEHTHPOBATHCSA B PA3JIMYHBIX ITOAXOAAX NPUHATHS PELICHUN
(MHIMBUYyabHOE, NPUHATHE PELICHUS B TpYyIIeE, MPUHATHE
pELIeHU rpynnomn);

CaMOCTOSITENIbHO COCTaBIISATh QJITOPUTM pPEIICHUsT (U3UYECKOM
3alayd  WIM IUJJaHA MCCIIEJOBAaHUSA C YYETOM HMMEIOLIUXCS
pPECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IIpeIaracMble BApUAHTHI PELICHUI;

7eNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJIb, IMOIMOHAJILHbIN UHTEJJIEKT:

NaBaTh AJCKBATHYIO OLEHKY CUTyallUM W Ipeajararbh IIaH €€
VU3MEHEHUS;

OOBSCHATH MPUUYMHBI TOCTHKEHUS (HETOCTUKEHUS) PE3YJIbTaTOB
AESTeNbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JAEATENBHOCTh (B TOM YHCIE B XOJ
BBINIOJTHEHUSI (PU3UYECKOTO HCCIIEIOBAaHUS WIM TPOEKTa) Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBILUXCS CHUTyaluH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIIMX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIIOBHSIM;

CTaBUTH ceOsI HA MECTO APYroro 4eiloBeKa B XOJE CIopa WIH
JUCKYCCUY Ha HAYYHYIO TEMY, IOHUMAaThb MOTHUBBI, HAMEPEHUS U
JIOTUKY APYIoro;

MpHU3HaBaTh CBOE MPAaBO Ha OMIMOKY MPH PEIICHUN (HU3HMUECKUX
3a/1a4 WIKA B YTBEPKICHUIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO
IPyroro.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOyueHus B 7 KJjacce NpeIMETHbIE pe3yJbTaThl Ha
0a30BOM  YpPOBHE JOJDKHBI ~ OTpakaTb  CPOPMHUPOBAHHOCTH Y
0oOy4JaronmMxcsi yMEHUM:

UCIIOJIb30BaTh MOHATHUS: (U3NYECKUE U XUMHUYECKUE SIBIICHUS,
HAOJIIOJICHUE, SKCIIEPUMEHT, MOJENIb, TUIOTE3a, EIUHUIIBI
(¢u3NYeCKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS
BemecTBa (TBEpAOE, JKHUIKOE, Ta3000pa3HOE), MEXaHMYECKOEe
IBUWXKEHUE (PaBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEWHOE),



TPaeKTOPHsI, paBHOJCHUCTBYIOMAs cwia, aedopmarus (ympyras,
MJIACTUYECKAs), HEBECOMOCTb, COOOIIAIOIITHECS COCY/IbI;
paznuyaTh sBieHUs (AUQQy3us, TEMIOBOE BHKECHHUE YaCTHIL
BEILIECTBA, PABHOMEPHOE JABUKEHHE, HEPABHOMEPHOE JIBUKEHUE,
WHEPIUsA, B3aMMOACHCTBUE TEJI, PABHOBECHE TBEPIBIX TEI C
3aKpEIUIEHHONW OCBIO BpAILICHUS, NEeperada JaBJICHUS TBEPIBIMU
TeJaMH, >KUAKOCTIMH H Ta3aMd, aTrMochepHoe JaBJICHHE,
MJIaBaHWE TeJ, TMPEBpaAlIEHUsT MEXaHWYECKOHM DJHEpruu) IO
ONMCAaHUIO HX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HIECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (PU3MYECKUX SBICHUU B
OKpYXKaIOllleM MHpEe, B TOM 4YHCIEe (PU3NYECKHE SBJICHUS B
MPUPOJIC: MPUMEPHI JBUKEHUS C PA3IUYHBIMU CKOPOCTSIMH B
AKUBOW U HEKUBOM MPUPOJIE, NEUCTBUE CUJIBI TPEHHS B MPUPOJIEC
U TEXHUKE, BIMSHUE aTMOC(EpHOro MaBJCHUS Ha KUBOU
OpraHu3M, IJIaBaHHWE PbIO, pblYarv B TEJI€ 4YEJIOBEKa, MPU FTOM
MEPEBOIUTh MMPAKTUUYECKYI0 3aJadyy B Y4YEOHYIO, BBIJCIATH
CYIIIECTBEHHbIEC CBOMCTBA (ITPU3HAKHN) (PU3NUYECKUX SBIICHUN;
OMKCHIBATh HM3YUYEHHBIE CBOMCTBA TEN M (PU3NYECKUE SIBIICHUS,
UCIIONTB3Yysl (PM3MYECKHE BEIUYMHBI (Macca, 00bEM, TUIOTHOCTH
BEIIECTBAa, BPEMs, IYTh, CKOPOCTb, CPEOHAS CKOPOCTh, CHJIA
yOPYTrOCTH, CUJIa TSXKECTH, BEC TeEla, CHJIA TPEHUS, JABIICHHE
(TBEpmoro Tena, SKUAKOCTH, Trasa), BBITAJIKUBAIONIAS CHIIA,
MeXaHuueckas paboTa, MOIIHOCTh, IJIEUO CHJIbl, MOMEHT CHUJIbI,
KO2(DPUITUEHT TOJIE3HOTO MEHCTBHSI MEXaHH3MOB, KHHETHYECKAs
M TOTEHIMajdbHAs dSHEPrus), NpH ONHCAHUH TPABUIBHO
TPaKTOBaTh (PU3MYECKUI CMBICT MCHOJIB3YEMbIX BEJIMYUH, UX
0003HAaUEHNUA W €IWHUIBI (U3WMYECCKUX BEIMYHWH, HAXOIUTh
(GOpMYyJIBI, CBS3BIBAIONIUE JAHHYIO (U3UYECKYI0 BEIHYMHY C
JIPYTUMU  BEJIMYMHAMH, CTPOUTHh  TpaduKd  H3YUYECHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BETUYMH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3MYECKUe SBICHUS W
MPOLIECCHI, WCIONb3ysl MpaBWIA CIOXKEHHS CUI (BIOJb OJHOMN
npsimoii), 3akoH ['yka, 3akon Ilackansa, 3akoH Apxumena,
MpaBUJIO paBHOBecusi pbiyara (0JI0Ka), «30JI0TOE TPABUIION
MEXaHHKH, 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH, IIPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3aIMCHIBATH €ro
MAaTEMATUYECKOE BBIPAKEHHUE;



OOBSICHATH (PU3MUECKUE SBJICHUS, MPOIECCH U CBOMCTBA Tel, B
TOM YHUCIIe 151 B KOHTEKCTE CUTyaluin
MIPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATH IPUUYMHHO-
CJICJICTBEHHBIC CBSI3M, CTPOUTH OOBACHEHHE W3 1—2 JIOTHMYeCKHX
IaroB C Omopoil Ha 1—2 W3Y4YEHHBIX CBOWCTBA (U3HUECKUX
SIBJICHHH, (DU3NICCKUX 3aKOHA WU 3aKOHOMEPHOCTH;

peliarh pacy€THbBIC 3a/1a4n B 1—2 NEHCTBUSA, UCIIOIB3YSI 3aKOHBI U
dbopmybl, CBs3bIBarolMe (U3MUYECKUE BEIMYMHBI: HAa OCHOBE
aHAJIU3a yCJIOBUS 3aJauyd 3allMChIBaTh KpAaTKOE YCIOBUE,
MOJICTABIIATh (PU3HUECKHUE BEIMYUHBI B (DOPMYJIBI M MPOBOJHTH
pacd€Thl, HAXOIUTh CIIPABOYHBIC IaHHBIC, HEOOXOAMMBIC [IJIS
pelieHuss 3aJad, OLEHUBATh PEAIMCTUYHOCTH IIOJYYEHHOU
(U3UYECKON BEIMYUHBI;

pacno3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEIIUThH ITPU TOMOIITU
(U3UYECKUX METO/JOB, B OIMMCAHWU WCCIICIOBAHUS BBIICISATH
MpoBEpPsIEMOE  MPEIINOIOXKEeHUEe (TUMOTe3y), pa3inyarh W
MHTEPIPETUPOBATH MOIYUCHHBIN pe3yiIbTaT, HAXOAUTh OIIMOKU B
XOJI€ OIIBITA, JAEJAaTh BBIBOBI 10 €TI0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 1O HAOIIOJCHUIO (PU3UYECKUX SIBIICHUN WIH
(U3UYECKUX CBOWCTB Tel: (OPMYIHPOBATH IPOBEPSIEMbBIC
MPEANOJIOKEHNs, COOMpaTh YCTAaHOBKY U3 NPEIJI0KEHHOIO
o0OpyJIOBaHUsI, 3aMHUCBhIBATH XOJ| OMNbITa U (POPMYIHPOBATH
BBIBOJIBI,

BBINOJIHATh MPSIMBIE U3MEPEHUSA PACCTOSHUS, BPEMEHH, MaCChI
Tena, OOBEMA, CUJIBI M TEMIEPaTypbl C HCIHOJIb30BaHUEM
AQHAJIOTOBBIX M IUGPOBBIX MPHUOOPOB, 3aAMKUCHIBATH IMOKA3aHUS
npuOOpPOB ¢ Y4YETOM 3aJlaHHOW aOCOJIOTHON MMOTrPEUIHOCTH
U3MEPEHU;

MPOBOJIUTH HCCJICAOBAHUE 3aBUCHUMOCTH OJHOW (DHU3UYECCKOU
BEJIMYUHBI OT APYIOM C HCHOJIb30BAHUEM IIPSAMBIX U3MEPEHUMU
(3aBUCHMOCTH ITyTH PaBHOMEPHO JBIXKYIIIETOCS TejIa OT BpEMEHU
JIBW)XEHUSI Teja, CWJIbl TPEHUsS CKOJBXKEHUS OT Beca Tela,
KauecTBa 00pabOTKHM MOBEPXHOCTEH TEN U HE3aBUCUMOCTH CHIIBI
TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHUS TEJ, CUJIbI YIIPYTOCTH OT
YIJIMHEHUS TPYKUHBI, BBITAJKUBAIONMIEH CHUJIBI OT 00bEMa
MOrPYy’)KEHHOW 4YacTH Tela M OT IUIOTHOCTU JKHUJIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTU Tejla, OT TIIyOWHBI, HA KOTOPYIO
IIOIPYKEHO TEJIO, YCIOBUM IUIABAHUA TEJ, YCIOBUM PABHOBECHUS



pbluara v OJIOKOB), y4acTBOBaTh B ILJIAHUPOBAHUM Y4E€OHOIO
UCCIEeI0BaHMsI, COOUPATh YCTAHOBKY U BBINOJIHATH U3MEPEHMUS,
clenysl TPEeUIOKEHHOMY IUIaHy, (UKCUPOBATh pPE3yJbTAThI
MOJIyYEHHOM 3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BHJE
MPEIOKEHHBIX TAaOMUL W TrpauKoB, JAelaTh BBIBOABI IO
pe3yibTaTam UCCIIeI0BaHNUS;

MPOBOANTh KOCBEHHBIE U3MEpPEHHUS (U3MYECKUX BEIMYUH
(TJIOTHOCTH BEIIECTBA KHUAKOCTU M TBEPJOTO TENa, CUIIA TPEHHUS
CKOJBKECHMS, JIaBJICHHE BO3JyXa, BBITAJKHUBAIOLIAs CUIA,
JEUCTBYIOLIAs HA MOTPYKEHHOE B KUAKOCTH TEJIO, KOA(DPUIIMEHT
MOJIE3HOTO  JACHCTBUS  MPOCTBIX  MEXAaHU3MOB),  CIEAyd
IIPEJIOKEHHOW HWHCTPYKLMU: TPHU BBIIOJHEHUH HW3MEPEHUM
coOupaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY U  BBIUHCIATH
3HAYECHHUE UCKOMOM BEJINYMHBL;

coON0IaTh MpaBUJia TEXHUKH O€30MaCHOCTU MpU padoTe ¢
71a00paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPUHIUIBI JACUCTBUA NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB: BECHI, TEPMOMETpP, AUHAMOMETp, COOOIIAIOIIUECS
cocy/ibl, OapoMeTp, pblyar, MOABMXKHBINA M HEMOJABHKHBIN OJIOK,
HAaKJIOHHAs MJI0CKOCTb;

XapaKTepU30BaTh MPHUHIIMILI JEHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMIOPOM HAa UX ONUCAHUS (B TOM YHCIIE:
MOAIINITHAKY, YCTPOMCTBO BOJONPOBOJA, T'UAPABINYECKHUM
MIPECC, MAHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMeTp),
UCTIONB3YSl 3HAaHHA O CBOWCTBAX (UBWYECKUX SBICHUNH U
Heo0X0oauMbIe (PU3MUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;
NPUBOJUTH NpPUMEPHl (HAXOAUTh HH(MOPMALMIO O MpUMEpax)
MPAKTUYECKOTO  WCIONB30BaHUS  (U3MYECKUX  3HAHUU B
MTOBCETHEBHOM KW3HM I oOecnedeHus: Oe30MacHOCTH MpH
oOpallleHuu ¢ MpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUsI 3JI0pOBbS U COOJIOJAEHUS HOPM 3KOJOTMYECKOTO
IIOBEJICHUS B OKPYIKAIOIIEH Cpele;

OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(popManuu B MHTEepHETE B
COOTBETCTBUM C 33JJaHHBIM IOHCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM W IMYTEM  CPaBHEHUS  Pa3IU4HbBIX
HMCTOYHUKOB BBLICHATH HH(OpMAIMIO, KOTOpas  SBISAETCS
IPOTUBOPEUNBON UM MOXKET OBITh HEJOCTOBEPHOI];



WCIIOJI30BaTh TIPH BBINOJIHEHUM YYEOHBIX 3aJaHUil Hay4dHO-
MTOIYJISIPHYIO JUTEPATYpy buznyecKoro COZEPKAHMS,
CIIpaBOYHBIC MaTepualbl, pecypcbl ceth IHTepHeT, BiIagerhb
npuéMaMM  KOHCIEKTUPOBAHUSA  TEKCTa, MpeoOpa3oBaHUs
MH(pOpMAaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHME€ MHUCHbMEHHBIE H YCTHBIC
cooOIIeHnsT Ha OCHOBE 2-3 HCTOYHHMKOB HH(pOpMAIUU
(¢u3NUYeCcKOro cojJepkaHusi, B TOM 4YHCIE NyOJIMYHO JeaTh
KpaTKHe COOOIIEHUsI O pe3yJibTaTaX IMPOEKTOB WM Y4e€OHBIX
HCCIIEIOBAaHNM, ITPU 3TOM TPAMOTHO MCIIOJI30BATH WM3Y4YCHHBIN
NOHATUMHBIN  ammapar  Kypca  (U3HKH,  CONMPOBOXKIATH
BBICTYILJICHUE IIPE3EHTALIUEM;

IpU  BBINOJHEHUM YYEOHBIX TMPOEKTOB M  HCCJICIOBAHUM
pacnpenenarth O00S3aHHOCTH B TpYyIIlEe B COOTBETCTBUU C
ITIOCTABJICHHBIMM 33/1a4aMM, CIICIWTHh 32 BBINOJHEHUEM ILJIAHA
JNEUCTBUM, aJeKBaTHO OIICHMBATh COOCTBEHHBLIH BKJaJ B
JNEATENbHOCTh  TPYIIbL,  BBICTPauBaTb  KOMMYHHMKATHUBHOE
B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K kxonny oOyueHus B 8 KJacce NpeIMETHbIE pe3yJbTaThl Ha
0a30BOM  YpPOBHE JOJDKHBI ~ OTpakaTb  CPOPMHUPOBAHHOCTH Y
0oOy4JaronmMxcsi yMEHUM:

WCIIOJIB30BaTh IOHATHSA: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE
JBIKEHUE aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA,
KpUCTAIUTMYECKHE MW aMop(dHble Tena, HACHIIICHHBIA U
HEHACBIIICHHBIA Tap, BJIAKHOCTh BO3JyXa, TEMIEparypa,
BHYTPEHHSSI DJHEPrus, TEIUIOBOM JIBUTaTellb, 3JIEMEHTAPHBIN
ANEKTPUYECKUIN 3apsif, SJEKTPUYECKOE II0JIe, IPOBOJHUKHU H
IUAJIEKTPUKHU, TOCTOSHHBIA 3JIEKTPUYECKH TOK, MarHUTHOE
10JIE;

pa3nuuath SIBI€HHUA (TEIJIOBOE pacUIMpEHUe U CHKaTHe,
TerJIonepeaaya, TEIJIOBOE paBHOBECHE, CMa4MBaHUE,
KalWUISIPHBIE SBJICHMS, WCIIAPEHHE, KOHJEHCALUs, IUJIaBJICHUE,
Kpuctajui3auus (OTBEpAECBaHUE), KHUIIEHHWE, TeIJlonepeaaya
(TemIonpoBOIHOCTh, KOHBEKLIMS, H3IYUYEHHUE), FIEKTPU3ALIHS TEll,
B3aUMOJICUCTBUE 3apsioB, JCHCTBUSA JJIEKTPUYECKOrO TOKa,
KOpPOTKO€ 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JICUCTBHE
MAarHuTHOTO IIOJISI Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs



MHIYKIUSA) 110 ONMKUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, JEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOe SBICHUE;
pacrno3HaBaTh MPOSIBICHUE W3YUYCHHBIX (PU3NUYECKUX SIBICHUN B
OKpY)XaloIlleM MHpE, B TOM 4HCI€ (PU3NYECKUE SBICHUS B
MPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KAWILUISIPHBIC SIBJICHUS B
NpUpoOAE, KpUCTaulbl B mpupone, wusnydenue ConHia,
3aMep3aHrue BOJOEMOB, MOpPCKHE OpHu3bl, 00pa30BaHHE POCHI,
TyMaHa, WHEes, CHera, 3JIEKTpPUYECKHE SIBIICHUS B aTtMocdepe,
AIEKTPUYECTBO JKMBBIX OPraHU3MOB, MATHHUTHOE II0J€ 3EMIIH,
aperd MOoN0CcCOB, pOJIb MArHUTHOTO TOJS IJIsl KU3HU Ha 3emiie,
MOJISIPHOE CHUSIHUE, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/1a4y
B Y4YeOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOMCTBa (IIPU3HAKN)
(bu3nyecKuX SBJICHUH;

ONUCHIBAaTh WU3YUYCHHBIC CBOWCTBA TeNl M (PU3MUECKUE SIBJICHUS,
UCIIONB3Yysl (PM3UYECKUE BEIMYMHBI (TEMIEpaTrypa, BHYTPEHHSS
SHEPrus, KOJUYECTBO TEIUIOTHI, YJE€JIbHAs TEIIOEMKOCTb
BEILIECTBA, YJENbHAas TEIUIOTA IUIABJIICHMS, YJEJIbHAas TEIUIOTa
napooOpa3oBaHusi, yJAelbHass TEIJIOTa CrOpaHHUs TOILIUBA,
KO3(Q(QUUUEHT TOJE3HOr0 JAECUCTBHUA TEIJOBOW  MAalIUHBI,
OTHOCUTEJIbHAS BJIAXKHOCTh BO3yXa, AIEKTPUUECKUH 3apsi, CUIIa
TOKa, AIEKTPUUECKOE HANPSKEHHUE, COPOTUBIIEHUE MPOBOIHHKA,
yIE€JIbHOE COINPOTUBICHUE BELIECTBA, padoTa U MOUIHOCTh
AJIEKTPUYECKOTO TOKA), MPU ONUCAHUM IMPABWIBHO TPAKTOBAaTh
(bu3MYECKUN CMBICIT HCTIONBb3YyEMbIX BEJIUYUH, O003HAUCHUS H
CIMHULIBI  (PU3MYECKUX  BEJIMYMH, HAXOAUTh  (OPMYIIBI,
CBSI3BIBAIOLIME JIaHHYIO0 (PU3MYECKYI0 BEJIMYUHY C JPYTUMH
BEJIMYUHAMHU, CTPOUTh TpadUKU M3YyYEHHBIX 3aBUCUMOCTEH
(M3UYECKUX BEIIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (HUIUYECKUE SBICHUS H
IIPOLIECCHI, HCIIONB3YSl OCHOBHBIE IIOJIOKEHHUS MOJIEKYJISIPHO-
KMHETUYECKOM  TEOpUM  CTPOEHHUS  BEIIECTBA,  MPHUHIMII
CYNEpHo3ulMU ToJied (Ha KayeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHusi 3apsana, 3akoH Owma s ydacTKa €N, 3aKOH
Jlxoyns—Jlenna, 3aK0OH COXpaHEHHUsI DSHEPIUH, MPHU 3TOM JaBaTh
CIIOBECHYIO  (OpPMYJIMpPOBKY 3aKOHa M  3alUCBIBATh  €ro
MaTeMaTHYECKOE BBIPAKECHMUE;

OOBSCHATH (PU3UUECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIE
M B KOHTEKCT€ CHUTyallud MPAKTUKOOPUEHTUPOBAHHOIO



XapakTepa: BBISABIATh MPUYUHHOCIEACTBEHHBIC CBSI3U, CTPOUTH
oObsiCHEHHEe W3 1—2 JOorMyYeckux maroB ¢ omopoil Ha 1-2
WU3YYEHHBIX CBOMCTBA (PU3MYECKUX SBICHUN, (DUIUYECKUX
3aKOHOB UJIM 3aKOHOMEPHOCTEN;

peliaTh pacyETHbBIC 3a/1a4d B 2—3 IEHUCTBUS, UCIIOIb3YSI 3aKOHBI U
dbopMyIbl, CBA3BIBaIOIINE (U3UYECKUE BEIUYUHBL: HAa OCHOBE
aHajnu3a yCJIOBUS 3a/a4d 3alMChIBATh KPATKOE YCIOBHE,
BBISIBIIATh HEJOCTATOK JAHHBIX JJIsi PEIICHUS 3a/1aud, BHIOUPATH
3aKOHBI ¥ (hOPMYJIBI, HEOOXOAUMBIE JIJISl €€ pelleHus, IPOBOJIUTD
pacu€Tbl M CpaBHHUBATh IIOJIYYEHHOE 3HA4Y€HHE (HUINUECKOMN
BEJIMYUHBI C U3BECTHBIMU JIAHHBIMU;

pacno3HaBaTh MpoOJIEeMbl, KOTOPbIE MOKHO PEIIUTH ITPU OMOIITU
(Gu3NYECKUX METOOB, HCIOJb3Yysl OIMCAHHE HCCIIEeI0BaHus,
BBLJICIISITh IIpOBEPSIEMOE IIPEIIOI0KEHHUE, OLICHUBATh
IIPAaBWJIBHOCTh IOPSAJKA IPOBEICHHUS HCCIECIOBAHUSA, JIEJIATh
BBIBO/IbI;

MIPOBOJIUTH OTBITHI 1O HAOIIOJCHUIO (PU3UYECKUX SIBIICHUN WIH
(bU3MYECKUX CBOMCTB Te (KaMMJIISIPHBIC SBJICHUS, 3aBUCUMOCTD
JaBJICHUsS BO3AyXa OT €ro o0bEMa, TeMmIepaTypbl, CKOPOCTH
IPOLIECCA OCTBHIBAHWS W HArpEeBaHUs IIPU HU3IYyYEHUM OT LBETA
u3llydaronieil  (moryiomjaronieil) — MOBEPXHOCTH,  CKOPOCTH
HCHApEHUs] BOABL OT TEMIIEPATYPHI KUIAKOCTU M IUIOLIAAA €€
[IOBEPXHOCTH,  DJJIEKTpU3aUMUsl TE€JI W B3aUMOJICHUCTBHUE
DNEKTPUYECKUX  3apsAd0B,  B3aUMOJEHMCTBUE  IOCTOSTHHBIX
MAarHuTOB, BHU3yallM3alUsl MATrHUTHBIX TOJIEM TMOCTOSIHHBIX
MAarHuTOB, JEHUCTBHUSI MarHUTHOI'O TOJISI HA MPOBOJHUK C TOKOM,
CBOMCTBA  DJJICKTPOMArHUTa, CBOMCTBA  JJIEKTPOJBUIATENS
ITIOCTOSTHHOTO TOKa): dbopMynupoBaTh IIPOBEPSAEMBIC
MPEANOJIOKEHNs, COOMpaTh YCTAaHOBKY U3 NPEIJI0KEHHOIO
o0OpyJI0BaHUs, OMNKCHIBATH XOJ OIbITa W (POPMYJIHPOBATH
BBIBO/IbI;

BBITIOJIHATD MPSIMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIbHOM
BIIAKHOCTH  BO3[yXa, CWJIbl  TOKA,  HANpPKEHUA  C
UCIIOJIb30BAHUEM  AHAJOrOBbIX  MPUOOPOB M JIATYMKOB
(U3MYECKUX BEJIMYMH, CPaBHUBATH PE3YJIbTaThl HM3MEPEHHM C
y4€TOM 3aJIaHHOM aOCOTIOTHOMN MOTPEIIHOCTH;

IPOBOAMUTH HCCIIEIOBAHUE 3aBUCUMOCTU OJHOW (HU3HUECKON
BEJIMYMHBI OT JAPYrOM C HCHOJIb30BAaHUEM IMPSMBIX H3MEPEHUU



(3aBI/ICI/IMOCTB COIIPOTUBJICHHUA TIIPOBOJHHMKA OT C€ro JJIWHBI,
mIomaan IIOIEpCeYHOIro CCUHCHUA W YACIbHOI'O COIIPOTHUBJICHHA
BCIICCTBA ITPOBOJAHHMKA, CHJIbI TOKA, HAYIICTO YCPC3 IIPOBOIHUK,

oT HaIPsHKCHUS Ha MIPOBOJAHUKE, UCCIIEJOBAHUE
MOCJIEI0BATEIBHOIO u napajuieabHOro COEAMHEHUM
MPOBOAHUKOB):  TUIAHUPOBATh  HCCIEOBaHWE,  COOMUpATH

YCTAaHOBKY M BBITIOJHATh M3MEPEHUS, CICIyS TPEII0KCHHOMY
iaHy, (GUKCUPOBATh PE3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B
BUJIe Tabnuil ¥ TpaduKOB, JeNaTh BBIBOABI IO pPE3yJibTaTaMm
WCCIICTOBAHMS,;

MPOBOJIUTh KOCBEHHBIC HW3MEPCHHUS (U3MYECKUX BEITUYHH
(ynenpHas TEMJI0EMKOCTh BEIIECTBA, COTIPOTUBJICHUE
MPOBOJIHHMKA, paboTa W MOIIHOCTh AJIEKTPUUYECKOTO TOKA):
IJIAHUPOBATh  U3MEPEHHUs, CcoOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIeAys TPEII0KCHHOW WHCTPYKIIMH, W BBIYUCIIATH
3HAYCHHUEC BEITNUUHBI,

coOIo/IaTh TMpaBUJia TEXHUKH O€30MacHOCTU Mpu padboTe ¢
1a60paTOPHBIM 000PYAOBaHUEM;

XapaKTepHU30BaTh MPUHIHUIBI JEHCTBUS U3YYCHHBIX NMPUOOPOB U
TEXHUYECKHUX YCTPONCTB C OMIOPOH HA MX OMUCAHUS (B TOM YHUCIIE:
CHUCTEMa OTOIUICHUS JOMOB, THUTPOMETp, MapoBas TypOWHa,
aMIIepMETpP, BOJIBTMETP, CUYETYMK DJIEKTPUUYECKON DSHEPIuH,
AJIIEKTPOOCBETUTEIIHLHBIC pUOOPHI, HarpeBaTelIbHbIC
AIEKTPONPUOOPHI (TTPUMEPHI), ICKTPUIECCKUE TPETOXPAHUTEINH,
AIIEKTPOMArHUT,  JJICKTPOJABUTATEIb  TOCTOSHHOTO  TOKa),
UCIIOJIb3Ysl 3HAHMS O CBOMCTBaX (PU3UYECKUX SBJICHUM W
HEe0OXoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh ~ MPOCTBIE  TEXHUYECKHE  YCTPOMCTBA |
U3MEPUTEIbHBIC TIPUOOPHI TTO CXEMaM B CXEMaTHUYHBIM PUCYHKAM
(’KMJIKOCTHBIH TEPMOMETpP, TEPMOC, ICUXPOMETpP, TUTPOMETD,
JIBUTATENIb BHYTPEHHErO CrOpaHus, OJJIEKTPOCKOI, PEeocTar),
COCTaBJISITh CXEMbI JIEKTPUUYECKUX LIETIeH C MOCIE0BATEIIbHBIM
U TapajuieIbHBIM COSAMHEHUEM JJIEMEHTOB, pa3inyasi yCJIOBHbBIE
0003HAYCHHUS PJICMEHTOB JICKTPUUECKUX IICTICH;

MPUBOJAUTH TPUMEPHl (HAXOAUTh WHGOPMAIMIO O MpPUMEpaXx)
MPAKTUYECKOTO  HCMOJb30BaHMS ~ (U3MUECKMX  3HAHUU B
MOBCETHEBHON KU3HM I OOecredeHus Oe30MacHOCTH MIpH
oOpammeHn ¢ TpuOOpaMM W TEXHUYECKHUMH YCTPOHCTBAMH,



COXpaHEHHUS 3/I0POBBS W COOJIONCHHUS HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOILIEH CPEJIE;

OCYIIECTBJISATh OUCK MHGOPMAIUK (PU3NUECKOT0 COACPKAHUS B
NHTepHeTe, HA OCHOBE MMEIOLIMXCS 3HAHUN U MYTEM CPaBHEHUS
JOTIOJIHUTEJIbHBIX UCTOYHUKOB BBIICIATH HH(POPMALINIO, KOTOpast
SIBJISIETCS MPOTUBOPEUUBON MU MOXKET OBITh HEOCTOBEPHOM;
WCIIOJB30BaTh IPU BBINIOJTHEHUHU YYEOHBIX 3aJaHUM Hay4dHO-
MIOMYJISIPHYIO JUTEPaATypy (bu3nIecKoro COAEpKAHMUS,
CIIpAaBOYHBIE MaTepualbl, pecypcbl cethu VHTEepHET, BIaleTh
npuéMamMu  KOHCIIEKTHUPOBaHUSA  TEKCTa,  IpeoOpa3oBaHUs
nH(pOpMaUKU U3 OAHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE NHCHMEHHBIE U KpaTKHE YCTHBIC
cooO1eHus1, 000011as HHPOPMAITUIO U3 HECKOJILKUX HCTOUHUKOB
¢dbu3MYecKoro - coiuepkaHusi, B TOM  4HCle  IyOJUYHO
MPEACTABIATh PE3YIbTaThl MPOCKTHONW WIIM HCCIEA0BATEIBCKOM
NEATEeNIbHOCTHU, MPU ATOM TPAMOTHO HCMOJIB30BaTh W3yUYCHHBIN
MOHSATUUHBIM  anmapar  Kypca  (U3UKHA,  CONPOBOXKIATH
BBICTYIUJICHUE MPE3EHTALINEH;

IpU  BBINOJIHEHUM YYEOHBIX TMPOEKTOB M  HCCJICIOBAHHM
(MBUYECKUX MPOIECCOB PACTIPEEIATh 00S3aHHOCTH B TPYIIE B
COOTBETCTBUM C TIOCTaBJICHHBIMHM 3aJlauaMH, CJIECIUTh 3a
BBIIIOJTHEHUEM IIJJaHA JIEUCTBUH M KOPPEKTHPOBATH  €rO,
aJICKBaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJ B JCSATEIBHOCTH
IPYIIbl, BBICTPAaUBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K kony oOyueHus B 9 KJacce NpeIMETHbIE pe3yJbTaThl Ha
0a30BOM  YpPOBHE  JIOJDKHBI ~ OTpaxkaTb  C(OPMUPOBAHHOCTH Y
0oOy4Jaronmnxcsi yMEHUM:

WCITOJIB30BaTh TOHATHS: CUCTEMa OTCUETa, MaTepruaabHas TOYKa,
TPAeKTOPHs,, OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JIBH)KCHHUS,
nedopmarus (ympyras, rJIacTU4ecKas), TpPEHUE,
[EHTPOCTPEMUTETILHOE YCKOPEHUE, HEBECOMOCTh U TMEPErpy3KH,
HEHTP TSKECTH, aOCOJIOTHO TBEPAOE TENO, LIEHTP TKECTH
TBEPIOTO TEJa, PABHOBECHE, MEXaHUUECKHUE KOJICOAHUS W BOJIHEI,
3BYK, MH(Pa3BYK U YJIbTPa3BYK, J3JIEKTPOMArHUTHBIE BOJIHBI,
[IKaja dJEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh H
JATbHO30PKOCTh, CIEKTPHl MCIYCKAHMS U TOTJIONICHUS, aibda,
0eTa- 1 TaMMa-u3TydeHHUs, U30TOIIbI, SI/IepHas YHEPTETHKA,



paznuyaTh  sBI€HUS ~ (pDaBHOMEpPHOE W HEPaBHOMEPHOE
MPSAMOJIMHEMHOE JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE
IBU)KEHHE, CBOOOIHOE MaJIEHUE Tel, PABHOMEPHOE ABM)KEHUE T10
OKPYXKHOCTH, B3aUMOJEWCTBUE TE€J, PEAKTUBHOE JIBH)KCHMUE,
KojeOaTeNbHOE JBIDKEHHE (3aTyXalollMe W BBIHYKICHHBIC
Kose0aHus1), pe30HAHC, BOJIHOBOE JIBIKEHHE, OTPAKCHHE 3BYKA,
MPSIMOJIMHEWUHOE PACIpPOCTPAHEHUE, OTPAKEHUE U IPEIIOMIICHHE
CBETAa, IIOJIHOE BHYTPEHHEE OTpPAXEHUE CBETa, pPa3JI0KECHUE
0eoro cBera B CHEKTP U CJIOXKEHHE CIEKTPAJIbHBIX I[BETOB,
TUCIIEPCHUS CBETA, €CTECTBEHHAas PaaMOAKTUBHOCTD,
BO3HMKHOBEHHUE JIMHENYATOrO CIIEKTPA U3ITYUEHHS) IO ONTMCAHUIO
MX  XApaKTEpPHbIX CBOWCTB W HAa  OCHOBE  OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE WM3YYEHHBIX (PU3UYECKUX SIBIICHUN B
OKpyXaromeMm Mupe (B ToM uyucie (U3NYECKUe SBJICHHS B
MpUPOJE: NPWIUBBI U OTJIMBBI, ABWXKEHUE IuIaHeT COJIHEYHOMN
CUCTEMBbI, pPEAKTHUBHOE JIBUKEHHUE IKUBBIX  OpPraHU3MOB,
BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 36MJIETPSICEHUE, CEHCMUUYECKUE
BOJIHBI, IlyHaAMH, 3XO0, [IBETA TEJI, ONTUYECKUE SBICHUS B IPUPOJIE,
Ounonornueckoe JEHCTBHUE BHIWMOTO, YIbTPa(pHUOIETOBOTO H
PEHTTE€HOBCKOTO H3JyYEHUM, €CTECTBEHHBIM pPaJUOAKTUBHBIN
GoH, KOCMHMYECKHE JIy4Hd, PpPaJUOAKTUBHOE  H3IyUYCHHE
MIPUPOIHBIX MHUHEPAIOB, NEHCTBUE PAJUOAKTUBHBIX H3ITYUYCHHUI
Ha OpraHU3M YEJOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO
3a7ayy B Y4YeOHYI0, BBIJENATh CYIIECTBEHHBIE CBOWMCTBA
(npuzHaku) GU3UIECKUX SIBJICHUM;

ONUCHIBAaTh WU3YUYCHHBIE CBOWCTBA TeNl M (PU3MUECKUE SIBICHUS,
UCTIONB3YSl (pU3MUecKkre BENUYWHBI (CPelHAS W MIHOBEHHAas
CKOpPOCTh Tejla IpPU HEPABHOMEPHOM JIBHXKEHHH, YCKOPEHHE,
IepeEMENICHUE, IyTh, YIJOBas CKOPOCTb, CWJa TPEHMs, CUia
YIPYTrOCTH, CUJIA TAXKECTH, YCKOPEHHE CBOOOIHOTO MAaJCHMS, BEC
Teja, UMITYJIbC Teja, UMITYJIbC CUJIbI, MEXaHHUYecKasi pabora u
MOIIIHOCTh, TMOTEHLHMAJIbHAS JHEPrus Tena, MOJHIATOrO HaJ
MOBEPXHOCTBIO  3€MJIM, NOTEHIHAJIbHAS SHEPIrHs  CXKaTou
MPY>KUHBbI, KHUHETUYECKAas DHEpPrus, TIOJIHAS MEXaHHYeCKas
SHEPrus, TMEepuoJ U 4YacToTa KoyieOaHW, JUIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTH CBETA, MOKA3aTENb
MPEJIOMJIEHUSI CpEelbl), MPU OMHCAHUM TPABHIBHO TPAKTOBATH



(bu3MYECKUN CMBICIT MCTIONB3YyEMbIX BEJIWYUH, O003HAUCHUS H
CIMHULIBI  (QU3MYECKUX  BEJIMYMH, HAXOAUTh  (OPMYIIBI,
CBSI3BIBAIOLME JIaHHYIO0 (PU3MYECKYI0 BEIUYUHY C JPYTUMHU
BEJIMYUHAMHU, CTPOUTh TpadUKU M3YyYEHHBIX 3aBUCUMOCTEN
(M3UYECKUX BEIMYNH;

XapaKTepHU30BaTh CBOWMCTBA Te€J, (UIUYECKUE SBICHUS H
MPOLIECCHI, HCIOJIb3Ysl 3aKOH COXPAHEHHsS] JHEPruu, 3aKOH
BCEMHUPHOI'O TATOTEHMS, IPUHLMII CYNEPIO3ULIUN CHJI, IPUHIIMII
oTHocuTenpbHOCTH  ['anmies, 3akoHsl  HprOTOHA,  3aKOH
COXpPaHEHUs HUMITYJIbCA, 3aKOHBl OTPAKEHUS M MPEIOMIICHUS
CBETa, 3aKOHBI COXPaHEHUS 3apsA0BOr0 U MacCOBOT'O YUCEN MpHU
ANEPHBIX  peakuusX, MNph  3TOM  J1aBaTb  CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHAa M 3alHUChIBaTh €ro MaTeMaTUYEeCKOe
BBIPAKCHME;

OOBSCHATH (PU3UYECKHUE MPOLIECCHl U CBOMCTBA TEJN, B TOM UYHCIE
MU B KOHTEKCT€ CHUTyallud MPAKTUKOOPUEHTHUPOBAHHOIO
XapaKTepa: BBIABISATH PUYUHHO-CIECACTBEHHBIE CBS3H, CTPOUTH
oOBbsiCHEHHEe W3 2-3 JOTMYECKHX IIaroB ¢ oOmnopoil Ha 2-3
U3YYECHHBIX CBOMCTBa (PU3MUECKUX SBICHUM, (U3MUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemiath pacy€THbIC 3a/1a4yu (OMUpArOLIMecs Ha CUCTEMY M3 2-3
ypaBHEHHUI), HUCHOJB3Ysl 3aKOHbI U (OPMYJIbI, CBS3bIBAIOLINE
¢u3nueckue BEIMYMHBI: Ha OCHOBE aHalM3a YCJOBMS 3a/adyd
3aMUChIBATh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTAIOIIME WIH
U30BITOYHBIE JaHHBIC, BHIOMpPaTh 3aKOHBI U  (HOPMYIIHI,
HEOOXOUMBIE JJIsl PEIICHUs], POBOJUTh PAacUy€Thl U OLEHUBATH
PEATMCTUYHOCTD MOTYYEHHOI'O 3HAYEHUS! (PU3NYECKON BETMUHUHBI;
pacno3HaBaTh NpoOJIEMbl, KOTOPHIE MOKHO PELIUTh IPH HOMOLIA
(GU3MYECKUX METOOB, HCIONb3Yys ONHMCAHWE WCCIeIOBaHUS,
BBIJICIIATH IIPOBEPSIEMOE IIPEAIIOIO0KEHHUE, OLICHUBATh
[IPaBUJIBHOCTh IIOpsJIKA IPOBEACHUS HWCCIEAOBAHUS, JENaTh
BBIBO/Ibl, UHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOACHHUM U ONBITOB;
MIPOBOJIUTH OMBITHI MO HAOIIOJCHUIO (PU3NYECKUX SIBIICHUU WM
¢bu3nUecKux CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HeroToHa,
3aKOHA COXpaHEHMs SHEPTUH, 3aBUCUMOCTb Iepuoia KojaeOaHuin
IIPY’KHHHOI'O MasATHHKA OT MACChI Ipy3a U KECTKOCTU IPYKUHBI
U HE3aBUCHUMOCTb OT aMIUIUTYJbl MaJblX KoJeOaHuH,
MPSAMOJIMHEMHOE PacnpoOCTpaHEHUE CBETa, Pa3joKEeHUe Oenoro



CBETa B CIEKTpP, M3yYCHHE CBOKMCTB M300paKEHUS B ILIOCKOM
3epKaje U CBOWCTB H300paXeHHUsS MpeaMera B coOuparomieit
JWH3e, HaAONIOJEHHE CIUIOMIHBIX U JIMHEHYaThIX CIIEKTPOB
U3IY4YCHUsI):  CaMOCTOATENBHO  COOMpaTh  YCTaHOBKY U3
U30BITOYHOTO Habopa 00OpYIOBaHUS, OMKMCHIBATH XOJ ONBITA H
€ro pe3yJbTaThl, (HOPMYITUPOBATH BEIBOJIBL;

NPOBOJIUTH TMPH HEOOXOIUMOCTH CEPHIO TPSIMBIX H3MEPEHUIA,
OmpeneNss CpelAHee 3HAaYeHHE  U3MEpSeMON  BEIMYUHBI
(bokycHOe paccTosiHue coOuparoliell JUH3bI), 00OCHOBBIBATH
BBIOOD crioco6a u3mMepeHus (M3MEpPUTEIHLHOTO MPUOOPa);
MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTEH (DU3MYECKUX BEIIMYHH C
UCTIOJIb30BAHUEM TMPSIMBIX W3MEPEHUH (3aBHUCUMOCTH IYTH OT
BPEMEHU NpU PABHOYCKOPEHHOM JBM)KCHUU 0€3 HavyalbHOU
CKOpOCTH, TMEepHoja KoJleOaHn! MaTeMaTHUYecKOro MAasiTHUKa OT
JUTMHBl HUTH, 3aBUCHMOCTH yIJia OTPaXXCHHsS CBETa OT YIa
NaJICHUS] U yIiia TPEJIOMIICHUS OT yIjia TaJeHus): TUIAHUPOBATh
UCCIIC/IOBAaHME,  CaMOCTOATENBHO  COOMpaTh  yCTaHOBKY,
¢bukcupoBaTh  PE3yIbTATHI MOJTyYeHHOM 3aBUCUMOCTH
¢u3nUeckux BETMYMH B BUAe TabmuI W rpadukoB, [enarh
BBIBO/IBI TI0 PE3YJIbTaTaM HUCCIICIOBAHUS;

NPOBOJIUTh KOCBEHHBIC W3MEPEHUS (U3NYECKHX BEIMYHH
(cpenHsisi CKOPOCTh M YCKOPEHHE Tela IpU PaBHOYCKOPEHHOM
IBIDKEHUH, YCKOpEHHE CBOOOIHOTO TaJeHHs, KECTKOCTh
NPYXHUHBL, KOA()OUIMEHT TPEHHS CKOJBKCHHUS, MEXaHWYeCKas
pabora ® MOINHOCTh, YacTOTa W TMEPHOA  KoJcOaHMA
MaTeMaTU4YEeCKOTO U MPY>KUHHOTO MAasTHUKOB, ONTHYECKas Chia
coOuparoeld JUH3bL, PAJAUOAKTHBHBIN ()OH): IJIAHUPOBATH
U3MEPEHHUs, COOHMpaTh OKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATh W3MEPCHHUS, CICIysS NPEIOKEHHOW WHCTPYKIIHUH,
BBIUMCIIATh 3HAYCHHE BEJUYMHBI M aHAJTU3UPOBATHh MOJTYYCHHBIC
pe3yJbTaThI ¢ YYETOM 33/IaHHON OTPEITHOCTH U3MEPEHUN;
coOyoaTh MpaBWJia TEXHUKU O€30MacHOCTH IpH paboTe ¢
71a00paTOPHBIM 000PYAOBaHUEM;

pa3nuyath OCHOBHBIC TPHU3HAKU M3YyYCHHBIX  (PH3HMUECKUX
MoJIeNiel: MarepuaibHas TOuYKa, aOCONOTHO TBEPIOE TEIo,
TOUYEYHBI WMCTOYHHMK CBETA, JIyd, TOHKas JIMH3A, IUIAaHETapHas
MOJIeNIb aTOMA, HYKJIOHHAsI MOJIeIb aTOMHOTO /Ipa;



XapaKTEPU30BaTh MPUHIIUAIIBI JEHCTBHUS U3YYCHHBIX MPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA UX OMUCAHUS (B TOM YHUCIIE:
CIIMJIOMETP, JNAaTUYUKU IIOJIOKEHHUs, PACCTOSIHUS U YCKOPECHUS,
pakerTa, 9XOJIOT, OYKH, Mepuckom, ¢oToamnmapar, ONTHUYECKUE
CBETOBOJbI, CIIEKTPOCKOIN, JO3UMETp, Kamepa Buibcona),
UCTIONB3YSl 3HAaHUA O CBOWCTBAX (UBWYECKUX SBICHUNH U
HeoOXoauMbIe (PU3HUECKHUE 3aKOHOMEPHOCTH,

HCIOJIB30BaTh CXEMbl M CXEMATHUYHbBIE PUCYHKU H3YUYEHHBIX
TEXHUYECKUX  YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U
TEXHOJOTHYECKHX  TPOIECCOB  MPH  pEHIeHHH  y4eOHO-
MMPAKTUYECKUX 3a7a4, ONTHUYECKUE CXEMBl [ TOCTPOEHUS
M300paXeHUH B MJIOCKOM 3epKajie U coOuparoiei JuH3e;
MPUBOJUTH TPUMEPHl (HAXOAUTh WHGOPMAIMIO O MpPUMEpaXx)
MPAKTUYECKOTO  HCMOJb30BaHMS ~ (U3MUECKMX  3HAHUU B
MTOBCETHEBHOM KU3HM MJI1 oOecnedeHus: Oe30MacHOCTH MpH
oOpamieHu ¢ nOpuOOpaMH M TEXHUYECKHUMH YCTPONCTBAMH,
COXPAaHEHHUsI 3JI0pOBbS U COOJIOJAEHHUS HOPM 3KOJOTMYECKOTO
IIOBEJICHUS B OKPYKaIOILLEH Cpele;

OCYIIECTBJISATh MOUCK MHGOPMAIMK (PU3NUECKOT0 COACPKAHUS B
NutepHeTe, caMoCTOsTENbHO (POpMYIUpPYsl MOMCKOBBIN 3ampoc,
HAaXOAUTb IYTH OIPEAECIEHUS JOCTOBEPHOCTH IOJIYyYECHHOU
uHpopMaluu  Ha  OCHOBE  HMEIOIIMXCS  3HAHUU |
JOIIOJTHUTEIIBHBIX HICTOYHUKOB;

WCIIOJB30BaTh IPU BBINIOJTHEHUU YYEOHBIX 3aJaHUM Hay4dHO-
MTOIYJISIPHYIO JUTEPATYpy buznyecKoro COAEpKAHMUS,
CIIpaBOYHBIE MaTepHUaibl, pecypcbl cetu HHTEepHEeT, BiIaaeTh
npuéMaMy  KOHCIIEKTUPOBAHHMS  TEKCTa,  IpeoOpa3oBaHUs
nH(pOpMAaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MMCHbMEHHBIC W YCTHBIC COOOICHUS HA
OCHOBE MH(pOpPMAIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3UYECKOTO
coJiepKaHusl, MyOJIMYHO TPENCTABIATh PE3YJIbTAThl MPOSKTHOU
WA WCCIIEIOBATEIIbCKONU JAEATEIIBHOCTHA, IPU 3TOM TI'PAMOTHO
WCMOJIb30BaTh M3YYCHHBIN TMOHSATUMHBIN amnmapar M3y4aeMoro
paznena (U3UKUA U COMPOBOXKAATH BBICTYIJIEHUE MPE3EHTALIMEH C
y4€TOM 0COOEHHOCTEN ayJUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoimnuectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (ungposbie)
Kontpoasn | IlpakTnuec
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThI KHe padoThl
pecypcsbl
Pa3zpnen 1. ®usuka u eé poJib B NO3HAHNH OKPYKAIOLIEr0 MUPA
bu6mmorexa [{OK
1.1 o - 2
HI3HIKE - HayKa o IpHpone https://m.edsoo.ru/7f416194
1.2 DOU3NYECKUES BETUUNHbI 2 1 bubmorera [JOK
https://m.edsoo.ru/7f416194
. bubmuoreka [JOK
1.3 EcrecTBeHHOHay4HBI METO/ O3HAHUS 2 1
https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Paznen 2. [leppoHauyanbHble CBeleHHS O CTPOCHHMH BellecTBa
bu6mmorexa [{OK
2.1 Crtpoenue BemiecTBa 1
TPOCHHE BELIECTB https://m.edsoo.ru/7f416194
27 JIBr>KeHre 1 B3aMMOJICUCTBUE YaCTHUII ) | bubnnoreka [JOK
' BEIICCTBa https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
2.3 ArperatHbie COCTO eriecTBa 2
Iperatipl TOARMA BEIIECTD https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pasznen

3. /IB:KeHHe U B3aUMO/ieilicTBHE TeJl



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

bu6mmorexa [{OK

3.1 M 3
CXAHHHCCROE ABHACHHC https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
3.2 nu 4
HEPIIA, Macca, AoTHOCTE https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 Cuna. B 14
A, BHARL CHIL https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB
41 Jasnenue. llepenaya nasneHus TBEpABIMU 3 bubnuorexa [JOK
' TEIaMH, JKUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 5
Jlapietine KuKOCTH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 A 6
T™MOc(hepHOe TaBIeHUE https://m.edsoo.ru/7f416194
44 JlelicTBue )KUJIKOCTH U Ta3a HA 7 bubnnoreka [JOK
' HOTPYKEHHOE B HUX TEIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Paznea 5. PaGora u MomHoOCTh. JHEprus
bubmuoreka [JOK
5.1 Pa6 3
aboTa 1 MOTHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
5.2 I1 5
POCTRIC MEXAHUIMBT https://m.edsoo.ru/7f416194
5.3 Mexanudeckasi SHEpTus 4 bubmorexa HOK

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

KosmnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudgpoBbie
Ne ni/nt P Kourpoasn | IIpakTHuyeck (upp )
NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
ble padoThbI ue padboThbl
pecypchl
Pazgen 1. TermioBble iBJIeHUSA
1.1 CrtpoeHnue u CBOMCTBA BEIIECTBA 7 bubmmorexa I[IOK
’ p B https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 Teronere mporiecce! 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJIEHUS
)1 DIIEKTpUUYECKUE 3apsbl. 3apsyKEHHbIE 7 1 bubmmoreka [JOK
) Tela U UX B3aNMOJICIICTBUE https://m.edsoo.ru/7f4181ce
b K
2.2 IToCTOSAHHBIN 2JIEKTPUUYECKUIN TOK 20 2 7 nommorexa 110
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBICHUS 6 1 1.5 bubmorexa [OK
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.4 6] 4
FICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[TPOIT'PAMME



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

KosmuecTBo yacos DJIEeKTPOHHbBIE
HaunmeHoBaHue pa3aeaoB H TeM nudpoBbIe
Ne ni/nt P Kontpoabn | IIpakTHyeck (upp )
NPorpamMMbl Bcero o0pa3oBaTtejibHbIE
ble padoThl ue padoThbl
pecypchl
Pasznen 1. Mexannueckue iBJIeHHUA
L1 MexaHU4eCKOe ABUKCHUE U CIIOCOOBI 10 1 bubmuorexa [JOK
) €ro OmucaHus https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 20 1 3
SAUMOCHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3zgen 2. Mexann4yeckue KoJe0aHUS M BOJIHBI
b K
2.1 MexaHnueckue KojieOaHus 7 3 nosmotexa O
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAMHICCKUC BOIHEL IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3jen 3. DiieKTpOMArHUTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIE U 6 ) bu6nuoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6



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

Pa3znea 4.

CBeTOBbBIE ABJIEHUS

4.1 3aKOHBI paclpOCTPaHECHUS CBETA 6 2 bubmorexa HOK
) pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bI 1 on'THYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/ 741 ada6
bubnnoreka [JOK
4. P 2
3 a3JI0KeHHE 0eJIoro CBETa B CIIEKTP 3 hitos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen 5. KBaHTOBLIE fIBJICHUSA
51 Hcnyckanue 1 morjoieHne cBera 4 1 bubmmoreka [JOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
32 CTpoetne aToMHOrO Apa 6 ! https://m.edsoo.ru/7f41a4a6
bubnnoreka [JOK
>3 FlncpHbie peaxiin ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTopuTtenbHO-00001aI0IM i MOYJIb
6.1 [ToBTOpeHue u 00001IeHUE COAePIKAHUS 9 ) bubnmoreka [JOK
' Kypca ¢usmuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 27

[TPOIT'PAMME
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HOYPOYHOE IIVTIAHUPOBAHHUE
7 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

DJIeKTPOHHbIEe HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

®du3uka — Hayka o npupoae. SABnenus
pupopl. Pu3ndecKue SABICHUS

MeXaHI/I‘{CCKI/Ie, TCIIJIOBBIC, DJICKTPHUYCCKUC,
MAarauTHbIC, CBETOBbBIC, 3BYKOBBIC SIBJICHUA

du3nyeckre BETUIUHEI U UX HN3MCPCHUC

VYpok-uccienoanue "N3mepenue
TEMIEPATyphl MPU MOMOIIIH KUIKOCTHOTO
TEPMOMETPA U AaTYUKA TeMIEpaTyphl"

Kak ¢u3uka u apyrue ecTeCTBEeHHbIE HAYKU
M3y4aroT npupoay. EcrecTBeHHOHayYHBIN
MeToJ No3HaHusl. Onucanue PU3nYecKux
SBJICHUM C IIOMOLIBIO MOJEIIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoanue "[IpoBepka rUmoTe3s:
JALHOCTB MOJIETA MAPUKA, MTYIIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbINe
BBICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,
JIOKa3bIBAIOIITUE TUCKPETHOE CTPOCHHUE
BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/Ie HaCTull BCIICCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypoxk-uccnenoanue «OMNbITHI 110

9 HaOJII0JIEHUIO TEIJIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTtHble COCTOSIHHSI BEIIECTBA
B3anmMocBs3bp MeXy CBOMCTBaMU BELIECTB
1 B Pa3HbIX arperaTHbIX COCTOSHUSAX U UX bubnmoreka [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
12 Mexanunyeckoe ABuxeHue. PaBHoMepHoe 1 bubnmnoreka [JOK
HEPABHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05¢c6
bubnuoreka [JOK
13 Cxopoctb. EnuHHIBI CKOPOCTH
P P https://m.edsoo.ru/ff0a079¢c
14 Pacuer myTty ¥ BpeMeHHU OBMKEHUSI Bubmorexa IIOK
vt P https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3aKkoH MHEPIUH.
15 B3aI/II)MOHeﬁCTBHe TeJ‘IpKaK OpUYNHA buGnnorexa LIOK
P https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUIKEHHUS Tell
16 IImoTHOCTH BemecTBa. Pacyer Maccsl u bubnmoreka [JOK
o0beMa TeJia 1o ero TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «Onpenerenue
IJIOTHOCTYU TBEPIOIO TEJIA»
13 Pemenue 3amau no teme "[1noTHOCTE bubnnorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c¢
19 Cuita Kak XapakTepHUCTHKA B3aUMOJICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
20 JlaboparopHnas pabota «3yuenue



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
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3aBHCUMOCTH pacTsoKeHHs (aedopMariim)
IPYKUHBI OT MIPUJIOKEHHOM CHUIIBI»

21 SIBnenue Tarorenus. Cuna TsHKECTH

CBs13b MEXJly CHJION TSYKECTH U Maccoi
bubnuoreka [JOK

22 tena. Bec Tena. Pemenue 3anaq mo teme

| " https://m.edsoo.ru/ff0al778
Cuiia TskecTu

” Cwita TSKeCTH Ha JPYTUX IJIaHeTax. bubnmnorexka [JOK
Pu3nYecKue XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0al502

bu6mmoreka [IOK

24 H3mepenne cun. Jlunamomer

p A p https://m.edsoo.ru/ff0al 8cc
bubnuoreka [JOK

25 Bec tena. HeBecomocth

https://m.edsoo.ru/ff0al778

26 CroxxeHue AByX CHUJI, HAPABJIEHHBIX 110 bubnmnorexka [JOK
OoAHOM npsiMoi. PaBHOEHCTBYIOIAS CHIT https://m.edsoo.ru/ff0ala70

7 Pemenue 3agau no reme
"PaBHonelicTBytOIIAst Crut"

73 TpeHue CKONIbKEHNS U TPEHUE ITOKOSI. bubnuoreka [IOK
Tpenue B IpupoAe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHnas pabota «3yuenue

29 3aBUCHUMOCTH CHJIbI TPEHUS CKOJIBKEHHSI OT bubnmoreka [JOK
CHJIBI JIABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCSI TOBEPXHOCTEI»

30 Pemenue 3a1au Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHUIIBI

31 Pemenue 3agau mo remam: «Bec Tenay, bubnuorexa [JOK

«['paduueckoe n306paxkeHue Cum,

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

«Cunby, «PaBHOACHCTBYIOIIAS CHII

KonTponbhas pabota mo Temam:
«MexaHuueckoe JBIKeHue», «Macca,

32 IUIOTHOCTBY, «Bec Tenay, «I'paduueckoe
n3o0pakeHune cuiny, «CHIb
1 Hasnenue. CriocoObl yMEHbLIEHUS U bu6mmoteka [IOK
YBEJIMUCHUS JABICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS Ta3a bubnmnoreka [JOK
0T 00BEMa, TEMITEPaTyphI https://m.edsoo.ru/ff0a2376
35 [lepenaya naBneHus TBEPABIMU TEIAMH, bubnuoreka [IOK
YKUJKOCTSAMHU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
16 JlaBneHue B UIKOCTHU U ras3e, BbI3BAaHHOE bubnmoreka [JOK
JICICTBUEM CHJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemienune 3amad no teme «/laBneHue B bubnuoreka [JOK
JKUJIKOCTH M Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826
bubnnorexa [JOK
38 Coobmatompecs cocyat https://m.edsoo.ru/ff0a2970
39 I'mapaBanyeckuit mpecc bubmorexa [OK
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [opriHeBOM KUAKOCTHBIN
Hacoc
Atmocdepa 3emin. [IpuanHbn
A1 CYILIECTBOBAHUS BO3IYIIIHONW 000JIOUKHI bubmmoreka [JOK
3emiu. 3aBUCUMOCTb aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MOps
42 Bec Boznyxa. ATmochepHoe naBieHue bu6mmoreka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
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https://m.edsoo.ru/ff0a2970
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https://m.edsoo.ru/ff0a2b5a

43 N3mepenue armocdeproro narieHus. OnbiT bubnmnorexka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCThH aTMOC(HEPHOT0 JaBICHUS OT bubnmoreka [JOK
BBICOTBI HaJl YDPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JIABJICHUE HA PA3JINYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau no reme "Armocdepnoe
nasienue"”
JlelicTBUE JKUIKOCTHU U ra3a Ha
47 IIOTPY’KEHHOE B HUX TeJNO0. ApXUMeEI0Ba bubamorexa LHOK
https://m.edsoo.ru/ff0a3276
cuiia
JlaboparopHas padota «Onpenenenue
48 BLITaJII)KHBI;Iomepﬁ CHUTEI, I[GIfCTBy&HIGﬁ Ha bubnnorexa LIOK
https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPY>KEHHOE B KUJIKOCTHY
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca Teja B bubnmnorexka [JOK
BOJI€ OT 00bEMa MOTPYKEHHOU B KHUAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeJay
bubnuorexa [JOK
30 Hnapartne Tex https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa UM KOHCTPYMPOBAHUE JIOJKH U
omnpeneneHue e€ rpy30noabEMHOCTH"
57 Pemenue 3anau no remam: «IlnaBanue bubmmoreka [JOK
cynoB. Bo3agyxonnaBanuey, «/laBienue https://m.edsoo.ru/ff0a3654
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TBCPABIX TCII, )KHI[KOCTeﬁ " ra3oB»

bu6mmoreka [IOK
>3 Mexanuteckas pabota https://m.edsoo.ru/ff0a3{82
bubnuorexa [JOK
54 Momnocts. EquHUNBI MOITHOCTH hits://m.cdsoo.ru/ff0a3 {82
55 VYpok-uccnenosanue "Pacuér momHocTu,
pa3BUBaeMoOM IpH MoaABEME 1O JecTHULE"
56 [Ipocthie MexanusMsbl. Priuar. PapHoBecue
CHUJI Ha pblyare
Kontponbnas pabota no teme «/laBnenue
57 TBEPJBIX TEJ, )KUJIKOCTECH U Ta30B» /
Bcepoccuiickas npoBepouHas paboTa
PesepBHeIil ypok. Pabora ¢ TekcTamu 1mo
58 teMe «JlaBieHue TBEPABIX TEI, )KUIAKOCTEH bubmmoreka [JOK
1 ra3oB» / Becepoccuiickas nmpoBepoyHas https://m.edsoo.ru/ff0a4ffe
pabora
Poruaru B TexHuke, ObITY U IPUPOJIE.
59 JlaGopaTopHnas pabota <3;40cnllnlz)BaHHe bubmorexa [IOK
~ https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS PblYara
60 Pemenue 3aga4 mo teme «Y CloBus bubnuorexa [JOK
paBHOBeCHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddurment nose3noro necTpust
61 MexaHu3ma. Jlaboparopnas padota
«M3mepenne KII/l HaKJIOHHOM IIJIOCKOCTH
& Pemrenne 3agau mo reme "Pabora, bubnnoreka [JOK
MotHocTh, KITI" https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63 Mexanunueckas sneprusi. Kunernueckas u | bubnmnorexka [JOK
[OTEHIMAJIbHAS DHEPIUsl https://m.edsoo.ru/ff0a4252
. bu6mmoreka [IOK
64 3aKOH COXpaHEHUs1 MEXaHUYECKON SHEpruun 1
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT 11O TEME
"OKCHepUMEHTaIbHOE OIpE/IETICHHUE
65 W3MEHEHUSI KHUHETUYECKON 1 1
MOTEHIIUATIBHOM SHEPTHH MPU CKATHIBAHUH
TeJla MO HaKJIOHHOM MmiIocKkocTh"
66 KontponsHas pabora o Teme «Pabora u 1
MOIIIHOCTb. DHEPTUS»
67 Peseprurlit ypok. Pabora ¢ TekcTamu 1o | bubnmmoreka [JOK
TeMe "MexaHnueckoe aBmxeHue" https://m.edsoo.ru/ff0adec6
68 PesepBurlit ypok. Pabora ¢ TekcTamu 1o 1

teme "Pabota. MomniHocTh. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoaunyecTBo 4acoB

DJIeKTpOHHbIe Hu(poBbIe

Ne ni/m Tema ypoka
Bcero o0pa3oBaTe/bHbIE Pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa LOK
P https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEPIOTO, JKUJKOTO U | bubnmnoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIEeCTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, XKHUJIKOIO U
4 ra3000pa3HOro COCTOSIHUI BellecTBa Ha i
OCHOBE I0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u amopgHsle Tena 1 bubamorexa LHOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 bubnmnorexka [JOK
[ToBepXHOCTHOE HATS)KEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHNe U CKaTUE 1 bubmorexa [JOK
p P https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBs3b TEMIIEPATYpPbI CO |
CKOPOCTBIO TEIJIOBOTO JIBMIKEHHSI YaCTHUII
9 Buytpennsist sneprus. CriocoObl U3MEHEHUs | bubnmoreka [JOK
BHYTPEHHEHN SHEpruu https://m.edsoo.ru/ff0a5c60
bubnmnoreka [JOK
10 Bunael Tenonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
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VYpok-koHpepennus "[Ipaktuueckoe

. bubnmnorexka [JOK
11 HCTIOJIb30BAHUE TETUIOBBIX CBOVICTB BEIIECTB httns:/m.ed 1 /0650
PS://M.€dS00. ab>C
¥ MaTepUaIoOB B IEIsX dHEprocOepexeHus"
12 KommaecTBo TemnoTel. Y nenpHas bubnuorexa [JOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TEIIOBOTO OanaHca. bubnmoreka [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pabora "HccienoBanue BuG OK
noImoTeKa
14 ABJICHUS TEMJI000MEHA MPU CMEIINBAHUN ' 1
XOJI0/THO 1 TOpsYeii BOm" https://m.edsoo.ru/ff0a6a98
PacueT kKommdecTBa TEILIOTHI,
15 HE00X0JUMOro JUIsl HarpeBaHusl Teja U
BBIICIIIEMOTO UM TPU OXJIAXKICHUU
16 JlabopaTtopHas pabota "Onpenenenue bubnmnoreka [JOK
yIEJIbHOU TEIJIOEMKOCTH BemecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIUBA. Y IeJIbHas TEIJI0Ta bubnmoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7bSa
[InaBrneHue u OTBEpAECBaHHE BuG 10K
noIMoTeKa
18 KPUCTAIIIMYECKUX Tell. Y IeJbHas TeraoTa
https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlabopaTtopHas pabota "Onpenenenue bubnmnorexka [JOK
yZIEJIbHOW TEIJIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
)1 Kunienue. Y nenbHast Temiora bubnuoreka [JOK

napoo6pa30BaHH${ 1 KOHACHCAIIUH.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
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3aBUCUMOCTh TEMIIEPATYphbl KUTIEHUSI OT
aTMoc(hepHOro aBICHUS

Brnaxnocts Bo3ayxa. JlJaboparopnas pabota

" . bubnmoreka [JOK
22 OrnpenenieHre OTHOCUTENIbHON BIaKHOCTH
| https://m.edsoo.ru/ff0a7628
BO3/lyXa
” Pewienue 3a1au Ha onpeieseHUE BIaXKHOCTH
BO3/lyXa
[IpuHMnIBI pabOTHI TEMJIOBBIX JBUTATENEH.
24 [TapoBas TypOuna. /[Burarensb BHyTPEHHETO
CropaHus
)5 KII/I TerutoBoro nBurarens. TernoBbie bubnmnoreka [JOK
JIBUTATENIH U 3aLUATA OKPYKAIOUIEH CPEbI https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU
B TEIJIOBBIX MPOIIECCcax
[TonroroBka Kk KOHTPOJILHOM paboTe MO
" bubmmoreka [JOK
27 teme "TeruioBeie sBieHUs. 3mMenenue
. " https://m.edsoo.ru/ff0a83{2
arperaTHbIX COCTOSIHUM BEUIECTBA
KoHnTtponbhas padora mo teme "TemioBbie
bubnnoreka [JOK
28 ABJICHUS. MI3MEeHeHHe arperaTHbix
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHMI BelllecTBa
29 DnekTpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPSI0B
30 VYpok-uccienoBanue "IneKTpusaius T
UHAYKLIHMENW U IPU CONPUKOCHOBEHUH"
31 B3anmopeiicTBre 3apsKeHHBIX Tell. 3aKOH bubnmoreka [JOK

Kynona

https://m.edsoo.ru/ff0a87e4
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https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

Onexrtpudeckoe nose. HanpsykeHHOCTD

32 AIEKTPUIECKOTO 1MoJjis. [IpuHImn bubmmorera [TOK
p P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIUU ICKTPUUECKUX MOJIeH
1 Hocurenu anekTpuyueckux 3apsios.
DneMeHTapHbIil 3apsa. CTpoeHune aroma
14 [IpoBOIHUKY U AUAJIEKTPUKHU. 3aKOH bubnmoreka [JOK
COXPaHEHUs NEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IPUMEHEHUE CBOMCTB bubnmnorexka [JOK
DJIEKTPUYECKUX 3apAa0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €r0
36 cymectBoBaHusl. MicTounuku bubmorexa HOK
Y ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JleficTBUSI SNIEKTPUUYECKOTO TOKA buGmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 AJIEKTPUYECKOTO T10JIsl Ha TPOBOJAHUKY U
JURJIEKTPUKU"
19 DIIEKTPUUYECKHI TOK B METAJLJIaX, bubnmnoreka [JOK
KMAKOCTSX M ra3zax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1eMb U €€ COCTaBHbIC YaCTH
A1 Cuna toka. JlaGopaTopHas pabota bubnmoreka [JOK
"U3mepeHue u peryanpoBaHue CUJIbl TOKA" https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HarpspkeHue. BonbTmerp.
42 JlabopaTtopHas pabota "U3mepenne u bubmorexa [JOK
patop p P https://m.edsoo.ru/ff0a9%¢14
peryaupoBaHue HaNPSKEHUS
43 ConpoTuBiieHUE TPOBOJHUKA. Y JEbHOE bu6mmoreka [IOK
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COIIPOTUBJICHUEC BCUICCTBA

https://m.edsoo.ru/ff0aa738

JlaboparopHas paboTa "3aBHCUMOCTh

44 AIEKTPUYECKOTO COMTPOTUBICHUS bubnmoreka [JOK
MPOBOJIHUKA OT €0 JJIMHBI, IUIOLIAAA https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus: U marepuana”

45 3aBUCUMOCTb CHJIBI TOKA OT HaIIPSHKEHHUS. bu6mmoteka [IOK
3akoH OMa 1l yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHas pabota "HccienoBanue

46 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 bubnmmoreka [JOK
PE3UCTOP, OT CONMPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HamnpspKeHUs: Ha pesucrope”

47 [locnenoBarenpHOE 1 NapauIEIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlabopaTtopnast pabora "[IpoBepka mpaBuia

43 CJIOKEHUS HANPSHKEHUN MPpU bubnmnorexka [JOK
IIOCJIENOBATEIIFHOM COCUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"

JlaboparopHnas padota "IIpoBepka npasuiia
49 JUISt CiJII)I I’)I‘OKaI;)I v Ta aJIJP;GJII)EIOM ’ bubmorexa [JOK
p P " https://m.edsoo.ru/ff0aadle
COCIMHCHUH PE3UCTOPOB

50 Pewienue 3anau Ha npumeHeHue 3akoHa Oma bubnmoreka [JOK
JUISL Pa3JIMYHOrO COCIMHEHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaGoTta 1 MOILITHOCTB ANEKTPUYECKOTO TOKA. bubnmoreka [JOK
3akoH Jxoynsa-JleHna https://m.edsoo.ru/ff0ab124

57 JlabopaTtopHas pabota "Onpenenenue bubnmnorexka [JOK

paboThl ¥ MOILIHOCTH JIEKTPUYECKOT0 TOKa"

https://m.edsoo.ru/ff0ab3e0
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DJEeKTpUYeCcKre eTH U MOTPeOUuTen

53 JIe €CKOH dHE 0 KopoTtkoe bubmorexa HOK
JICKTPUICCKOU SHEPTUH B OBITY. TK
p P M p https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 ITocTossHABIE MAarHUTHI, UX B3aUMOJICHCTBIE
55 VYpok-uccnenosanue "M3yuenue nonei bubnmoreka [JOK
MMOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTHoe nosie. MaraHuTHOE 110JIe 3eMITH bubnuorexa [JOK
Y €ro 3HaYCHHE IS )KU3HHU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo
57 TeMe "DIeKTpUYEeCKHe 3apsiibl. 3apsyKEHHbIE bubnmnoreka [JOK
TeJla U X B3auMoacucTBUs. I1oCTOSHHBIN https://m.edsoo.ru/ff0abd2¢c
ANEKTPUIECKUIN TOK"
KonTponbhas padota no teme
"OnexTpuueckue 3apsaapl. 3apsHKEHHbIE Tela
53 SAMMOLCHE octo N bu6mmoreka [IOK
U UX B3aUMO/ICHCTBUS. TOSHHBIN
. " . https://m.edsoo.ru/ff0abea8
anexTpuueckuii Tok" / Beepoccuniickas
npoBepoyHas padboTa
PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo
59 eme "IlocTo i o71e eckuit ToK" / bubamorexa LHOK
TEM TOSIHHBIHN 3JIEKTPUUYCCKUI TOK
. P https://m.edsoo.ru/ff0acdc6
Bcepoccuiickast mpoBepoyHasi padbota
OnbIT OpcTeaa. MarauTHoe mose
60 (S eckoro Toka Ma oe 1moJe bubmorexa HOK
JICKTPUICCKOTO TOK THUTHOE ITOJT
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHne PIEKTPOMArHUTOB B TEXHUKE.
" . bubnnorexa [JOK
61 JlaboparopHas pabota "M3ydeHue aeiicTBus
https://m.edsoo.ru/ff0ac74a

MAarduTHOTIO I10JId Ha ITPOBOAHHK C TOKOM"
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62

DIEeKTPOABUTATEINb IOCTOSTHHOTO TOKA.
Hcnonp3oBanue 37eKTpoABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U Ha
tpancnopre. JlabopaTopHas pabora
"KoHcTpynpoBaHue 1 u3ydyeHue paboThl
3JeKTpoBUTaTes"

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

63

OnpiTel Dapanes. 3aKOH MEKTPOMArHUTHOM
uHaykuuu. [pasumno Jlenna

64

Onektporerepatop. CrocoObl momydeHus
INEKTPUUYECKON SHEPTrUuu. DNEKTPOCTAHIIUN
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU

65

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIEeKTPUYECKUE U MarHUTHBIE
sBiCHUS"

66

KonTponbnas pabota no teme
"DJIeKTpUYECKUE U MAarHUTHbIC SIBJIICHUS"

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

67

PesepBHsIit ypok. Pabora ¢ TekcTamu 1mo
teme "TerioBbie sBICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo
Teme "MarautHsie SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoaunyecTBo 4acoB

DJIeKTpOHHbIe Hu(poBbIe

Ne ni/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCYpPChI
| Mexanudeckoe nBrxeHue. MarepuaibHas |
TOYKa
5 Cucrema orcuera. OTHOCUTENIBHOCTD 1 bubnmmoreka [JOK
MEXaHNYECKOI'O IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMONIMHEHHOE JBUKCHUE 1 buGmorera HOK
p p https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMOSIMHENHOE
4 nBwxeHue. CpeaHsis U MTHOBEHHas! 1
CKOpPOCTh
5 [IpsimonrHENHOE PAaBHOYCKOPEHHOE 1 bubnmnorexka [JOK
JIBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHENHOTO
6 PaBHOYCKOpPEHHOTIO ABMxeHus. ['paduk 1
CKOpOCTH
JIaGoparopHas padora "Onpenenenne
7 CKO peHI/IE TeJ‘I:) pu aBHOpCKO €HHOM 1 bubnnorexa LIOK
yerop pHp . yerop " https://m.edsoo.ru/ff0adb18
JIBUKEHHHU 10 HAKJIOHHOM IJIOCKOCTH
8 CBobOoxanoe magenue ten. Onertel [anunes 1
PaBHOMEpHOE NBUKEHUE IO OKPYKHOCTH.
9 [Iepuon u yacrora oOpawenus. Jlunelinas u 1 buGnnorexa LIOK
p p | https://m.edsoo.ru/ff0ael176
YIJ10Basi CKOPOCTH
10 LlenTpocTpeMuTENbHOE YCKOPEHHE 1



https://m.edsoo.ru/ff0ad474
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https://m.edsoo.ru/ff0ad8d4
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bubnnoreka [JOK

11 II i H .B
epBbIil 3akoH HproToHa. BekTop cuiib hitps://m.cdsoo.ru/fl0ac6 12
12 Bropoii 3akon HeroTona. bubnuoteka [IOK
PaBHOelicTBYIOIIAsA crla https://m.edsoo.ru/ff0ae72a
13 Tpertunii 3akon Herotona. Cymneprio3uiust bubnmnorexka [JOK
cull https://m.edsoo.ru/ff0ae982
14 Peuienue 3a1au Ha IpUMEHEHNE 3aKOHOB bubnmoreka [JOK
Hsrotona https://m.edsoo.ru/ff0aebbe
bubnuorexa [JOK
15 . r
Chuia ynipyroct. 3ako I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuia ynpyroctu»
17 JlabopaTtopHas padora «Onpenenenue bubnmnoreka [JOK
YKECTKOCTU NPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 C
1A TperHs https://m.edsoo.ru/ff0af738
19 Pewenune 3anau no reme «Cunna TpeHus» bubmmorexa HOK
a p https://m.edsoo.ru/ff0afa26
JlaboparopHnas pabota "OnpeneneHue bubnmmoreka [JOK
20
K03 uImeHTa TpeHU CKOIbKCHUS" https://m.edsoo.ru/ff0af8be
1 Pemenne 3agau mo teme "3akonsl HeroToHA. bubnuorexa [JOK
Cuia ynpyroctu. Cuna TpeHus” https://m.edsoo.ru/ff0afb8e
Cuta TSKECTH U 3aKOH BCEMUPHOTO
22 TATOTEHUs. Y CKOpEHUE CBOOOIHOTO bubamorexa LHOK
' p s https://m.edsoo.ru/ff0af044
najgeHus
” Ypok-koHpepenius "JIBuxeHne Tex BOKpYyT

rpaBuTaniuoHHOTrO 1eHTpa (ConHeyHas
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cucrema). ['amaktuxu"

24 Pewenue 3anau o reme "Cuna Tsxectu u bubmmoreka [JOK
3aKOH BCEMUPHOTO TATOTEHUs" https://m.edsoo.ru/ff0af5f8
)5 [IepBast kocmudeckas CKOpOCTb. bubnuoreka [IOK
HesecomocTts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanibHOU TOUKHU.
%6 AOcomoTHO TBEpIOE Tesno. PaBHOBecHe bubnmnorexka [JOK
TBEPIOTO TEJNA € 3aKPEIVIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MomeHT cuiibl. LIeHTp TskecTn
PaBHOBecue MaTepuanbHOW TOUKHU.
7 AoOcomoTHO TBEpIOE Tenno. PaBHOBecHe
TBEPIOTO TEJNA € 3aKPEIVIEHHOW OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
73 Pemenue 3agad mo reme "MOMEHT CHITBIL. bubnuorexa [JOK
Hentp tsxxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJILHOM paboTe MO
29 TeMe "MexaHnuecKOoe NBUKEHUE buGnnorexa LIOK
. | ' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTponbnas pabota no teme
30 "MexaHn4yecKoe IBUKEHUE buGnnorexa LIOK
N | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten
Nmnynbe Tena. UMnynbsc cuiibl. 3aKoH
31 COXpaHEHHUs UMIYJIbCa. YIIPYroe u bubmmorexa LOK
p y o pyr https://m.edsoo.ru/ff0b07fa
HEYyNpyroe B3auMOJEICTBUE
1 Pemenne 3agau mo reme "3akoH bubnuorexa [JOK

COXpaHEeHMs uMIlyJibca"

https://m.edsoo.ru/ff0b096¢
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Ypok-koHpepennus "PeakTuBHOE

33 JBIKEHUE B MPUPOJIC U TEXHUKE"
34 Mexannueckas paboTa U MOIIIHOCTb E‘:/Itfsj?/ljrifgsignol/l;fObOaM
35 Pabota cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubnmnorexka [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
16 paboThI CUIIBI TPEHUS TIPH paBHOMePHOM
JIBUKEHHUH TeJa 10 TOPU30HTATBHON
MOBEPXHOCTH»
17 Cas3b sHepruu u padboTsl. [loTeHmanbHas
SHEprus
18 Kunernueckas sueprus. Teopema o bubnmoreka [JOK
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 JlaboparopHas pabota «3yuenue 3akona bubnmoreka [JOK
COXPAHEHUSI SHEPT UK https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe IBMKEHUE U €T0 bubnnoreka [JOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaroimue Konebanus. BeiHyX1eHHBIC bubnmnorexka [JOK
KojeOanus. Pe3oHanc https://m.edso0.ru/ff0b20f0
43 MaremaTHuecKkuil U Ipy>KUHHBINA MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTb
44 nepuo/ia KojiebaHuH OT KECTKOCTH buGnnorexa LIOK
https://m.edsoo.ru/ff0b197a
PYKUHBI U MAacChl TPy3a»
45 [IpeBparenue s3HEPrun MPU MEXAHUIECKUX



https://m.edsoo.ru/ff0b0a84
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KOJIEOaHUAX

JlaboparopHas pabota «Onpenenenue

N bubnuorexa [JOK
46 4acCTOTHI U TIEPHOJIa KOJICOaHMI
https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MASITHUKA»
JlaGopaTopHnas pabora «IIpoBepka
. bubnuoreka [JOK
47 HE3aBHCHUMOCTH MepHoJa KojiebaHuii rpysa,
https://m.edsoo.ru/ff0b197a
MO/IBEIIEHHOT'O K HUTH, OT MacChl Ipy3a»
Mexannyeckue BoiaHbl. CBOICTBA
bubnuorexa [JOK
48 MEXaHUYECKUX BOJIH. [IpoonbHbIe 1
https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI
49 VYpoxk-koHpepenuus "MexaHUUECKHE BOJTHBI
B TBEpOM Tene. CeilicMuieckre BOITHBI"
50 3ByK. PacnipocTpaneHnue u oTpakeHue 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
57 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenus "YnbTpazByk u bubnuoteka [IOK
uH(ppa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJILHOM paboTe MO
" bubnmnorexka [JOK
54 TeMe "3aKOoHbI COXpaHEeHHs. MexaHuyeckue
" https://m.edsoo.ru/ff0b250
KoJie0aHusl U BOJHBI
KonTponbhas pabota nmo Teme "3aKoHbI
55 coxpaHeHus. MexaHW4YeCKHUe KoJieOaHus 1
BOJIHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnmnoreka [JOK



https://m.edsoo.ru/ff0b1aec
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QHGKTpOMaFHI/ITHI)IG BOJIHBI

https://m.edsoo.ru/ff0b2abe

57 CBoiiCcTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpok-koHpepennus "Llxana
53 AJIEKTPOMATrHUTHBIX BOJIH. cnosb3oBanue bubnuoreka [IOK
ANEKTPOMATHUTHBIX BOJIH JJIsl COTOBOM https://m.edsoo.ru/ff0b2fe6
cBa3u"
VYpok-uccnenoBanue "M3yueHue cBONCTB
59 TEKTDOMA OJIH ¢ [TOMOLLLIO bubnuorexa [JOK
JIEKTPOMArHUTHBIX BOJIH C TIOMOIIb
P | https://m.edsoo.ru/ff0b2c6¢c
MOOMITBEHOTO TenedoHa
60 Pemienue 3agau Ha onpeieIeHUE YacTOThI U
JUTUHBI 3JIEKTPOMArHUTHOW BOJTHBI
61 DJIeKTpOMarHuTHasi Ipupo/a CBETa. bubnmoreka [JOK
Cxkopoctb cBeTa. BonHoBBIE cBOMICTBa CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsMonuneitnoe
62 acIpocTpaHeHune cBera. 3atMeHust CorHIa bugmnorexa LOK
pactpoctp ) https://m.edsoo.ru/ff0b3658
u Jlynsl
3aKoH OTpakeHUs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha €HEHHE 3aKOHa OTpaXxe bubamorexa LHOK
Jla4 Ha MPUMEHEHHE 3aKOHA OTPAKEHUS
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienne cBera. 3aKOH NPEIOMIICHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[lonHOE BHYTpEeHHEE OTPAXKEHUE CBETA.
65 Hcnonb3oBaHue nojgHOro €HHETO bubamorexa LHOK
M0JIb30BAaHUE TTOJTHOTO BH HHET
yIp https://m.edsoo.ru/ff0b3cS5c
OTpa)KEHHUS B ONITUYECKUX CBETOBOAAX
66 JlaboparopHas pabota "HccrnenoBanue

3aBUCHMOCTH YyTI'Jia IIPEIIOMIJICHUA CBETOBOI'O



https://m.edsoo.ru/ff0b2abe
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Jqyd4a OT yIJla MaJieHus Ha rpaHule "BO3yX-

crexio""

Ypok-koHpepennus "Hcnonp3oBanue

67 MOJIHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnuorexa [JOK
68 JI .0
uH3bl. OnTHYecKas Cuiia JIMH3bI httos://m.edsoo.ru/fOb3F2c
bubnuorexa [JOK
69 [MocTpoenne nzodpakeHwmii 3a
TPOCHHUE HSODPANCHHH B JHH3AX https://m.edsoo.ru/ff0b444a
JlaboparopHnas pabota "Onpenenenue
70 dox I(?HOFE aCfJ)TOHHI/IH U orr)[TquCKOﬁ CHJIBI bubamorexa LOK
Y P ! https://m.edsoo.ru/fi0b4206
coOMparoIIe JTUH3bI
71 Ypok-koHpepenus "OnTudeckue bubnmoreka [JOK
JIMH30BbBIE TTPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['ma3 kak onTuveckasi cucreMa. 3peHue bubmmorexa [JOK
P https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepennus "Jledektsl 3penus. Kak
COXpaHUTH 3peHue"
Paznoxxenue 6enoro cBera B CIIEKTp.
74 OmnebiTel HetoToHa. Coxxenue bubmmorexa LOK
' https://m.edsoo.ru/ff0c0f4c
CHEKTpalibHBIX I[BETOB. [lucnepcus ceera
JlaboparopHas pabota "OnbITHI 110
75 pa3I0kKEHUIO OENIOro CBEeTa B CIIEKTP U bubmmoreka [JOK
BOCHPHUSATHIO I[BETA MPEAMETOB MTPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/ICHUU Yepe3 I[BETOBbIC GUIBTPHI"
76 VYpoxk-npaktukyM "BoigHOBBIE CBOMCTBA
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CBETa: JUcCIepcHs, HHTepPEepeHINs U
mudpakmus”

OmnsiTel Pezepdopaa v miianerapuast Mojieb

bubnuoreka [JOK

77 aroma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moznens atoma bopa
79 Henyckanue v noriomeHne CBeTa aroMOM. bubnuoreka [IOK
KBanThb!. JInHEHUYaThIE CIIEKTPBI https://m.edsoo.ru/ff0c144c
20 VYpok-npaktukym "HaGmroieHue cuekTpoB Bbu6mmoteka [IOK
UCITyCKaHus" https://m.edsoo0.ru/ff0c1550
81 PamnoakTUBHOCTE U €€ BUIBI Bubmorexa IIOK
https://m.edsoo.ru/ff0c1672
%) Crpoenune atoMHOT0 siapa. Hykinonnas Bbu6mmoteka [IOK
MOJeNb https://m.edsoo.ru/ffOc18ac
83 PanunoaktuBHbie npeBpamienus. M3otomnsl ngj;;fg;ggﬁfoclam
24 Pewenue 3anau no reme: "PagnoakTuBHbIE bubnmoreka [JOK
npeBpaieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nomypacnana
26 VYpok-koHpepenuus "PagunoakTuBHbIC bubnmnoreka [JOK
U3JIyYEHUS B IPUPOJIE, METULIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
27 SnepHble peakuuu. 3aKOHbI COXPAHEHUS bubmmoreka [JOK
3apsAI0BOTO U MAaCCOBOI'O YHCEI https://m.edsoo.ru/ff0c1c58
28 DHeprus cBs3U aTOMHBIX si1ep. CBA3b bubmmoreka [JOK
MacChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3anay no teme "SAnepusie
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peakiuu"

Peakiiuu cuHTE3a M eTIEHUS SIEp.

bubnnorexa [JOK

90 ..

Nctounuku sueprun CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenus "AnepHas s3HepreTuka.

91 JeficTBUS paluOaKTUBHBIX U3TyYEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

0 TeMe "DJIeKTPOMAarHUTHOE TOJIE. Bbu6mmoteka [IOK
DeKTpoMarHuTHeIe BoJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHHS"

KonTponbHas padota no teme

93 "DJIeKTPOMarHuTHOE TOJIE.
DneKTpoMarHuTHeIe BoJIHBL. KBaHTOBBIE
SIBJICHHS"

94 [ToBTOpenue, o606menHue. JlabopaTopHbie bubnmnorexka [JOK
pabotsl o Kypcey "BzaumoneiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o600meHne. Pemenne

bubnuoreka [JOK
95 PacYCTHBIX M KaYECTBEHHBIX 337124 110 TEME
" " https://m.edsoo.ru/ff0c2572
TennoBble mporecchl
[ToBTOpenue, o600meHne. Pemenne
bubnuorexa [JOK

96 pPacYeTHBIX M KaYECTBEHHBIX 3a7a4 110 TEME

" . https://m.edsoo.ru/ff0c2a22
KIIJI TennoBBIX ABUTaTEICH
[ToBTOpenue, o600meHne. Pemenne

97 ACUETHBIX U KaUeCTBEHHBIX 3a/1a4 110 TEME bubmorexa [IOK

F') " https://m.edsoo0.ru/ff0c2b30
KII/I anexkTpoycTaHOBOK
98 [ToBTOpenue, o6ob6menue. Jlaboparopusie bubnmnoreka [JOK



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

pabotsl o Kypey "CBeToBbie siBlIeHUS"

https://m.edsoo.ru/ff0c2¢52

[ToBTOpenue, 0600meHNe. PaboTa ¢

bubnuorexa [JOK

99 TEKCTaMH '1'10 TeMe "3aKOHbI COXPAHEHUS B 1 hitps://m.cdsoo.rw/f0c2d6a
MEXaHHUKE

100 [ToBTOpenue, o6o6meHue. Pabota ¢ | bubnmoreka [JOK
tekctamu 110 Teme "Koaebanus v BOJIHBI" https://m.edsoo.ru/ff0c2¢82

101 [ToBTropenue, o6obmenne. Padora c | bubnuoteka [IOK
TekcTtamu 110 TeMe "CBeTOBbIC SBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenwue, 0600meHne. Pabora ¢

102 TekcTamu 1o Teme "KBaHTOBas U sijiepHas 1
buzuka"

OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102



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




IMPOBEPSIEMBIE TPEIMETHBIE PE3YJBTATHBI OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbI
OCHOBHOI'O OBIIIET'O OBPA3BOBAHUS

7 KJIACC

Kox
NnpoBeps
e€MOoro
pe3yJbT
aTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOT'O 00111€r0
o0pa3zoBanus

1.1

HCII0JI30BAaTh U3YYCHHBIC ITIOHATUSA

1.2

Pas3iindaTh ABJICHHA 110 OMMUCAHUIO X XAPAKTCPHBIX CBOICTB Y Ha
OCHOBC OIIBITOB, JCMOHCTPUPYIOIIUX HAHHOC (1)I/IBI/I‘IGCKOC

SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHHE U3YUCHHBIX (PU3NYECKUX SIBICHUN B
OKpYy’KalolleM MHUpe, B TOM 4YHcie (U3MUECKUE SBICHHUS B
IPUPOJE, IPU ITOM MEPEBOJUTH IPAKTUYECKYIO 3aJady B
y4yeOHYyI0, BBIIEIATH CYIIECTBEHHbIE CBOMCTBa (IPU3HAKN)

bu3HYeCKUX SIBICHUI

1.4

ONMCHIBATh M3yUYEHHBIE CBOMCTBA TeN U (PU3UYECKHUE SIBJICHUS,
UCTONB3Ysl (PU3MUECKUE BEIMYUHBI, [IPU ONUCAHUU IPABHIBHO
TpPakTOBaTh (PU3MYECKUIM CMBICI HCHOJB3YEMBIX BEJIMYUH, HX
0003HaYeHUsT W €IUHHULBI (PU3MYECKUX BEJIMYMH, HAXOJUThH
(GopMyJibl, CBS3bIBAIOLIME JAHHYIO (DU3MUECKYI0 BEJIUYUHY C
JPYTUMH  BEJIIMYMHAMH,  CTPOUTh  IpaUKM  HM3Y4EHHBIX

3aBHCUMOCTEH (PU3MUECKUX BEITUYNH

1.5

XapaKTepU30BaTh CBOWCTBA Tel, (U3NYCCKUE SBICHUS U
MIPOLIECCHI, MCIOJIb3Yysd H3yYEHHBIE 3aKOHbI, MPU 3TOM JaBaTh
CIIOBECHYIO  (DOPMYJIMpPOBKY 3aKOHa M  3alUCBIBATh  €r0

MAaTCMAaTHYCCKOC BBIPAKCHUC

1.6

00BACHATH Q)HSHHGCKI/IC SABJICHUA, IIPOLCCChI U CBOMCTBaA TCJl, B




TOM 4YHCII€ H B  KOHTEKCTE  CHUTyallUd  IMPaKTHKO-
OpPUEHTUPOBAHHOTO Xapakrtepa: BBISIBIISITD MPUYKUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JIOrMYecKux
11aroB ¢ onopoil Ha 1 — 2 W3y4YeHHBIX CBOMCTBA (U3MUECKUX

ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTts pacu€THbIE 3aauu B | — 2 EHCTBUS, UCIIOJIB3YS 3aKOHBI
U (hopMymbl, CBS3BIBAIONINE (PU3NIECCKHE BEITMUMHBL HA OCHOBE
aHajau3a YCIOBUSA 3aJayd 3aluChIBaThb KpPAaTKOE YCIIOBHUE,
HOJCTABIATh (PU3MUYECKHE BEIMYUHBI B (POPMYIIBI U TPOBOJHUTH
pacy€rbl, HAXOAUTh CIPABOYHBIE JaHHbIC, HEOOXOIUMBIE IS
pewmieHus 3a7ad, OLEHHUBATh PEAIUCTHYHOCTh IOJYYEHHOMU

buznuecKoil BeTUYHHBI

1.8

pacro3HaBaTh MPoOIEMbl, KOTOPHIE MOXKHO PELIUTh MPH MTOMOIIU
(u3NYECKUX METOJ0B, B ONUCAHUM MCCIEAOBAHUS BBIIEISTH
npoBepsieMoe  MpeanojiokeHue  (TMIOTe3y), pasnudyarb |
MHTEPIPETHPOBATH TOJTYYCHHBIH PE3YIIbTAT, HAXOAUTH OINOKH B

XO0J¢e OIlbITa, ACJIaTh BBIBOALI 110 €TI0 pE3yJibTaTaM

1.9

MPOBOAUTDH OMBITHl MO HAOMIONEHUIO (PU3NYECKUX SBICHUN WU
¢u3MYeCKUX CBOWCTB TeN: (OPMYJIHPOBATH IPOBEpSIEMBbIC
MPENIONIOKEHUs, COOMpaTh YCTAHOBKY W3 MPEATIOKEHHOTO
0o00py/nOBaHus, 3alUChIBaTh XOJA ONbITa U (HOPMYJIUPOBATH

BBIBOJbI

1.10

BBIIIOJIHATH MPSAMbBIE U3MEPEHUS C UCIOJIB30BAHUEM aHAJIOTOBBIX
U OUPOBBIX MPHUOOPOB, 3aNKCHIBATH IMOKa3aHUS HPUOOPOB ¢

yu€TOM 3aJaHHOM a0COJIFOTHON MOTPEUTHOCTH U3MEPEHHIA

1.11

IMpOBOANUTL HCCICAOBAHHUC 3aBHUCUMOCTHU O,Z[HOI>'I @HSHHGCKOﬁ
BCJIIMYHUHBI OT I[perfI C HMCIIOJIB30BAHHUCM IPSAMBIX H3MepeHHfI,
y4aCTBOBaTb B  IIJIAHUPOBAHUUN y‘l€6HOFO HCCIICAOBAaHUs,
CO6I/IpaTI) YCTAaHOBKY MW  BBIIOJHATE HU3MCPCHUA, CIICAYA
MNPEIJIOKCHHOMY IUJIAHY, (1)I/IKCI/IpOBaTB PE3YyJIbTAThI HOHy‘lCHHOﬁ
3aBUCHMOCTH (1)I/I3I/I‘~I€CKI/IX BCJIMYMH B BHAC HNPCHIIOKCHHBIX
Ta6J'II/II_[ n Fpa(bHKOB, ACJIaThb  BBIBOAbI II0 pE3yJibTaTaM

HCCICI0BaHUA




1.12

POBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKUX BEJIHYMUH,
ciaenys  IPENJIOKCHHOW  UHCTPYKLUU: IMPHU  BBIIOJHEHUU
U3MEpPEHUl coOupaTb SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U

BBIYMCIIATHh 3HAYCHHE NCKOMOU BEJIMUMHBI

1.13

CO6J'IIO,I[aTI> npaBujia TCXHHUKH 0e30macHOCTH pu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaTh IMPUHIIUIIBL JIeHCTBUSA HpI/I60pOB N TEXHHYCCKHX
YCTpOﬁCTB, XapaKTCPHU30BaATb IMPHUHIIUIIbLI JEHUCTBUS HU3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHX YCTpOﬁCTB C IIOMOIIIBIO HUX OIIMCAaHMH,
HCIIOJIB3YysS 3HAHUA O CBOMCTBaxX (bHBPILICCKI/IX SBIICHHH |

H606XOI[I/IMI>IG (bHBPI“ICCKI/Ie 3aKOHBbI 1 3aKOHOMCPHOCTHU

1.15

OPUBOJIUTH HPUMEPHl (HAXOIUTh HH(OPMALKMIO O TMPUMEPAX)
MPAKTUYECKOTO  HUCHONB30BaHUS  (U3MYECKUX  3HAHUM B
MOBCEIHEBHON JKM3HU s oOecriedeHus Oe30MacHOCTU MPHU
oOpaileHud ¢ mpubopaMu U TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHUS 3J0pPOBbS U COOIIOJEHUS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYXKAKOUIEH cpee

1.16

OCYILIECTBJIATh OTOOP HCTOYHHUKOB HMH(OpPMAMM B CETH
HMHTepHET B COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alPOCOM,
Ha OCHOBE MMEIOIIUXCS 3HAHUM U IIyTEM CPaBHEHHUsI Pa3JIMYHBIX
UCTOYHUKOB  BBLACTATh HMHGPOpPMALMIO, KOTOpas sBISeTCA

IIPOTUBOPEUUBON NI MOXKET OBITh HEJOCTOBEPHOM

1.17

UCNOJb30BaTh  INPH  BBINOJHEHUMM  Y4eOHBIX  3aJlaHUi
HAYYHOIIOIYJISIPHYIO JIUTEPaTypy (PHU3HMUECKOro COAep:KaHus,
CIIpaBOYHBIC Marepuaibl, pecypcbl cetu MHTepHer, Bianers
npuéMamMM  KOHCIIEKTUPOBAaHMSI  TEKCTa,  NpeoOpa3oBaHMs

uH(pOpMaIMK U3 OJHOM 3HAKOBOW CUCTEMBI B JAPYTYIO

1.18

co37aBaTb COOCTBEHHBIE KpPATKUE THCHbMEHHBIE M YCTHBIC
COOOIIEHUsT Ha OCHOBE 2 — 3 KCTOYHHUKOB HMH(POPMAIIUH
(U3HYECKOTO COJCpXKaHUS, B TOM YHCIIE NyOJIMYHO JeJaTh
KpaTKue COOOIIEHUs O pe3yiabTaTax MPOEKTOB MM Y4EOHBIX
WCCJIEIOBAHUM, TP 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYCHHBIN

NOHATUMHBIN  ammapar  Kypca  (U3HMKH,  CONPOBOXKIATH




BBICTYIUICHHE IIPE3CHTAUEN

1.19

OpH  BBINOJHCHHH YYCOHBIX IPOCKTOB U  HCCIICIOBaHUN
pacnpenensaTh OO0S3aHHOCTH B TPYIIIE B COOTBETCTBHH C
IMOCTAaBJICHHBIMU 3aJadyaMH, CJCIUTHh 3a BBIIOJIHEHHWEM IIJIaHa
NENCTBUIN, aJeKBaTHO OICHMBAaTh COOCTBEHHBIH BKJIan B
JEATEIbHOCTh  T[PYIIbI,  BBICTPAaMBaTh  KOMMYHHKAaTHBHOE

B3aUMOJICVCTBUE, YUUTHIBAsI MHEHHUE OKPYKAOLINX

8 KVIACC

Kox
nposep
f1eMOro
pe3yJbT
aTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT'O 00111er0
o0pa3zoBaHus

1.1

HCIIOJBb30BaTh IMMOHATHA

1.2

Pas3iinvdaTh SABJCHUA 110 OMMUCAHUIO UX XaPAKTCPHBIX CBOMCTB U Ha
OCHOBC  OIIBITOB, JCMOHCTPUPYHOIIHUX JdHHOC (1)I/IBI/I“IGCKOC

SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YyYCHHBIX (U3UYECKUX SBICHUU B
OKpYy’KalolleM MHpe, B TOM uucie (u3nyeckue sBICHUS B
IPUPOJE, IpPU HSTOM IEPEBOJMUTH IPAKTHUECKYIO 3a7ady B
y4eOHYyI0, BBIJICJIATh CYLIECTBEHHbIE CBONCTBAa (IIPU3HAKH)

bu3HYEeCKUX SIBICHUI

1.4

ONMCHIBATh M3YYEHHbBIE CBOWCTBA T€l M (PU3NYECKUE SIBICHMUS,
UCNONb3Yysl (PU3MYECKHE BEIMYUHBI, NPU OINUCAHUU IPABUIBHO
TPakTOBaTb (PU3UYECKUI CMBICH HCIOJIB3YEMbIX BEJIMYMH,
0003HaYeHUsT M €IUHHUIBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(GopMyJibl, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEIUYUHY C
JPYTUMH  BEJIMYMHAMM,  CTPOUTh  IpadUKU  HM3YYEHHBIX

3aBHCUMOCTEH (PU3MUECKUX BEIUIHH

1.5

XapakTEepU30BaTh CBOWMCTBA Tel, (U3WYECKUE SIBICHUS U

IMpoHecCChl, HUCIOJIb3Yyd HU3YUYCHHBIC 3aKOHBbI, IIpU 3TOM HO4aBaTb




CIIOBECHYI0  (OPMYJIMpPOBKY 3aKOHa H  3allUCBIBATh  €ro

MAaTCMaTHYCCKOC BBIPAKCHUC

1.6

O0BSACHATH (PU3UUYECKUE TIPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIC U
B KOHTEKCTE CUTYyallUi MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa:
BBISIBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHCHHE
n3 1 — 2 jgornyeckux IAroB ¢ MOMOWbK | — 2 U3y4eHHBIX
CBOWCTBAa (DM3MYECKHX SBICHHUN, (U3NYECKHX 3aKOHA WA

3aKOHOMCPHOCTH

1.7

pelaTth pacy€THbIE 3a1a4i B 2 — 3 IEHCTBUS, UCIIONb3Ysl 3aKOHBI
U (GOpMyIIbI, CBA3BIBAIONINE (DU3UYECKHE BEIMYUHBI: HA OCHOBE
aHajaM3a yCJIOBMS 3aJayd 3allMChIBaTh KPAaTKOE YCJIOBHE,
BBISIBJISITH HEJOCTATOK JIAHHBIX JUIsl PEIICHUs 3ajaud, BbIOMpPATH
3aKOHBI ¥ (hOpMyYJIBI, HEOOXOIUMBIE Ul €€ peleHHs], TPOBOJUTh
pacuéTbl M CpaBHUBATh IIOJIyUEHHOE 3HAueHUE (U3NUECKOI

BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

paciio3HaBaThb HpO6HeMI>I, KOTOPBIC MOKHO PCHINTL IIPU ITOMOIIN
(1)I/I3I/III€CKI/IX MCTOOOB, MHCIIOJNB3Yys OIIMCAHUC HCCICAO0BaHMA,
BBIACIATD IIPpOBEPSACMOC MMpCAITI0JI0KCHHUC, OLICHUBATh
IMPaBUJIBHOCTL MOpAgAKa IMIPOBCACHUA HUCCICAOBAHUA, OCIATh

BBIBOJbI

1.9

IPOBOJIUTH ONBITHl MO HAOMIOJEHUIO (PU3MUYECKUX SIBICHUN WIIH
¢u3nveckux CBOMCTB Ten: (QOPMYNIHPOBAaTH IPOBEpsSEeMbIe
HPEANOoN0XKEeHUs,, cOoOUpaTh YCTAHOBKY U3 HPEIOKEHHOIO
0o0Opy/OBaHUs, ONMUCHIBATH XOJ ONBITa U (OPMYyJIUPOBATH

BBIBOJbI

1.10

BBINOJIHAT NIPSIMBIE U3MEPEHUS C UCIOJIb30BAaHUEM aHAJIOIOBBIX
npuOOpoB U JAaTYUKOB (PU3WYECKUX BEJIIMYMH, CpPAaBHUBATH
pe3ynbTaThl HM3MEpeHHH ¢ y4éToM 3aJaHHONl abCOMIOTHOU

MOIPEIIHOCTH

1.11

IPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOW (U3NYECKOU
BEJIMYMHBI OT JPYTrOd C HCIOJB30BAaHUEM IPSAMBIX H3MEPECHHM:
IUTAHUPOBATh HMCCIIEOBAHUE, COOMPATh YCTAHOBKY U BBITIOIHATH

HU3MCPCHUA, CIICAYyd MPCAIOKCHHOMY IIJIAHY, (bHKCI/IpOBaTL




pe3yNbTaThl TOJYYCHHOW 3aBHCHMOCTH B BHJIE TaOMUIl |

Fpa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3YJIbTaTaM UCCICAOBAaHUA

1.12

POBOJWTh KOCBEHHBIC W3MEPCHHUS (PU3UYCCKUX BEIUYHH:
IUIAHUPOBATh ~ M3MEPEHHUs, CcoOUpaTh  IKCHEPUMEHTAIbHYIO
YCTAHOBKY, CHEAYs MPEIJI0KEHHON WHCTPYKIUU, U BBIUYUCIATH

3HAYCHUC BCINYNHBI

1.13

coOuoIaTh TpaBWiIa TEXHUKH O€30IacHOCTH MpH padoTe ¢

1a00paTOPHBIM 000PYJOBaHUEM

1.14

XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS M3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOM HA MX ONMCAHMSA, UCIIOIb3YS
3HaHUS O CBOMCTBaX ()M3MYECKHX SIBICHUA W HEOOXOJMMBIC

(1)I/ISI/I‘IGCKI/IC 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb IIPOCTBIC TEXHUYCCKHUC YCTpOﬁCTBa n
HN3MCPUTCIIbHBIC HpI/I60pI)I 10 CXEMaM U CXECMATUYHBIM PHUCYHKaM,
COCTaBJIATb CXCMbI JJICKTPUUCCKUX LerneH ¢ mociaeI0BaTeIbHBIM U
napaujiCIbHbIM COCAWMHCHUCM JJICMCHTOB, pa3jindad YCJIOBHBIC

0003HaYEHHS DIIEMEHTOB QJICKTPHUUYCCKUX ueneﬁ

1.16

NPUBOJIUTh TMPUMEPHl (HAXOAWTh HH(POPMAIUIO O TMpUMEpax)
MPAKTUYECKOTO  WCIOJBh30BaHUS  (DU3MYECKMX  3HAHWH B
MOBCEHECBHOM KHM3HH Il oOecreueHUs: OE30MacHOCTH TpHU
oOpamieHud ¢ TpuOOpaMu M TEXHUYCCKHUMH YCTPONCTBaMH,
COXpaHEHHs 370POBbsS M COOJIOJACHUS HOPM SKOJIOTMYECKOTO

MOBEJICHUS B OKPYXKAIOUIEH cpeae

1.17

OCYIICCTBIISATh MOUCK MHMDOPMAMHA (PUINIECCKOTO COICPKAHUS B
cetu IHTepHET, Ha OCHOBE MMEKIIUXCA 3HAHUM U NYTEM
CpaBHEHUSA JOTIOJTHUTEITLHBIX WCTOYHHUKOB BBIJICIIATH
nH(pOpMaIo, KOTOpasi SBISICTCS MPOTUBOPEUYUBOM WM MOKET

OBITh HETOCTOBEPHOM

1.18

UCTIOJIB30BaTh TPU BBIMOJHEHUH YYEOHBIX 3aJaHUi Hay4dHO-
HOIYJIAPHYIO JUTEPATYPY ¢bu3nueckoro colepKaHus,
CIIpaBOYHBIE MaTepUalbl, pecypchl cetu IHTepHer; BiangeTh
npuéMaMM  KOHCIIEKTUPOBaHMsS  TEKCTa,  IpeoOpa3oBaHus

uH(pOpMAIMK U3 OJHON 3HAKOBOW CUCTEMBI B JAPYTYIO




1.19

co31aBaTh COOCTBCHHBIE THUCHbMCHHBIE M KpAaTKUE YCTHBIC
coo01ieHus1, 00001mas nHGOpPMAIUIO U3 HECKOJbKUX HUCTOYHHKOB
(U3HYECKOTO COJIEPKaHUs, B TOM YHCIIE TyOJIMYHO TPECTABIIAT
pe3ynbTaThl MPOEKTHON WM MCCIEAO0BATEIbCKON NIEeATEIbHOCTH,
IIPU 3TOM TIPaMOTHO MCHOJIb30BaTh HM3Y4YECHHBIM ITOHATHWHBIN
anmapar  Kypca  (U3HKH, CONPOBOXIATh  BBICTYIUICHHE

Mpe3eHTauuen

1.20

OpH  BBINIOJIHEHUH YYCOHBIX MPOCKTOB W  HUCCIICJOBAHHMA
(U3HYECKUX TIPOIIECCOB PACIPEACIATh 00S3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTABJICHHBIMU 3aJladyaMu, CIEOUTh 3a
BBIIIOJJHEHUEM IUJIaHA JEUCTBUM W KOPPEKTUPOBATh  €ro,
aJIecKBaTHO OIICHMBATh COOCTBEHHBIN BKJaJ B JESITEIBLHOCTD
TPYIIbI, BBICTPAUBATh KOMMYHHKATHUBHOE B3aWMOJIEHCTBUE,

IMPpOABJIAA TOTOBHOCTD pa3pCulaTh KOH(bHI/IKTLI

9 KJIACC

Kon
npoBepsi
eMOoro
pe3yJibTa
Ta

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHO# 00pa3oBaTe/JIbHOI NMPOrpaMMbl OCHOBHOI0 001IIEr0
o0pa3oBaHus

1.1

HCIIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

pa3inuaTh SIBICHUS MO OMHMCAHUIO UX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (Qu3nyeckoe

SABJICHUC

1.3

pacrio3HaBaTh MPOSIBICHHE M3YyYEHHbIX (U3MUECKUX SIBICHUH B
OKpY)KaloIlleM MHupe, B TOM uucie (U3NUEeCKHe SBICHUS B
Opupoze, NpU 3TOM IEPEeBOAUTH IPAKTUUECKYIO 3aJady B
yueOHYI0, BBIIENATh CYLIECTBEHHbIE CBONCTBA (IPU3HAKK)

buznyecKux sIBICHUN

1.4

OIMUCBIBATh U3YYCHHBIC CBOMCTBa TE€I W (bHBPILIeCKI/Ie SIBJICHHA,
HCIIOJIb3YA (1)I/I3I/I'~I€CKI/I€ BCJIMYHHBI, IMIPHU OIHMCAHUU IIPABUIIBHO

TPaKTOBATb @HSHHGCKI/Iﬁ CMBICJI HUCIIOJIB3YEMBIX  BCJIMYHH,




0003HaUCHUS U CAWMHUIIBI (1)I/I3I/III€CKI/IX BCIIMYHMH, HaXOJIWUThb
(1)OpMy.TII>I, CBA3BIBAOMIUC JTAHHYIO (1)H3H“ICCKYIO BCJIIMYUHY C
APpyruMunu BCIN4YNHaMU, CTPOUTH I‘pa(bI/IKI/I HU3YUYCHHBIX

3aBUCUMOCTEN @HSHHGCKI/IX BCINYHNH

1.5

XapaKTepu30BaTh CBOWCTBAa Tel, (U3HUECKHE SBICHUS U
MPOLIECCHl, UCIOJNB3YSl HM3YYCHHBIC 3aKOHBI, IPU 3TOM JaBaTh
CIIOBECHYI0  (pOpPMYJIIMpPOBKY 3aKOHa ¥  3allUCBIBaTh  €T0

MAaTCMAaTHYCCKOC BBIPAKCHUC

1.6

O0OBSACHATH (PU3NYECKHUE TTPOLIECCH U CBOMCTBA TEII, B TOM YHCIIE
U B KOHTEKCT€ CHUTyallMii MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakKTepa: BBIABIATh MPUYUHHO-CIICICTBEHHBIC CBS3H, CTPOUTH
o0bsicHeHHEe U3 2 — 3 JOrMYECKHX IIaroB ¢ IIOMOIIBI0 2 — 3
U3YUYCHHBIX CBOMCTBAa (DU3MUECKHUX SBICHUH, (PUINYECKUX

3aKOHAa UJIK 3aKOHOMEPHOCTHU

1.7

pemate pacu€THbIC 3a/1a4n (OMUpAIOIIecs Ha CUCTeMy H3 2 — 3
YpaBHEHUI1), WCIONB3Ys 3aKOHBI U (OPMYJIBI, CBS3BIBAOIIHE
¢u3nyeckne BETMUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3aJaudl
3alUChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOLIME HIIH
U30BITOYHBIC JAHHBIC, BBIOMpPATh 3aKOHBI U  (POPMYIIBI,
HEOOXOAUMBIE JUISl PELICHUS, TPOBOJUTH PACUEThl M OLIEHUBATH
PEATUCTUYHOCTh ~ MOJYYCHHOTO  3HAYeHHS  (U3NYECKOMH

BCINYHMHBI

1.8

paciio3HaBaTb HpO6HeMI>I, KOTOPBIC MOXKHO PCIIWUTL IIPpHU ITOMOIIH
(1)I/I3I/I‘-I€CKI/IX MCTOAOB, MCIIOJIB3Yyd OIIKMCAHUC HCCICAOBAHUAA,
BBLACIIATH IIPOBEPACMOC MMPCAIIOJIOXKCHUC, OLICHUBATh
I[MPaBUJIBHOCTL TIOpAAKa IMPOBCIACHHA HCCICOAOBAHUA, OCJIaTh

BbIBO/JIbI, MTHTCPIIPECTUPOBATL PE3YJIbTATHI Ha6J'IIO,I[eHI/II71 H OIIBITOB

1.9

IPOBOJUTH ONBITHI 110 HAOMIOAEHUIO (U3NYECKUX SBICHUN WIH
(Gu3HUECKUX CBONCTB TEJ: CAMOCTOATENIHO COOUPATh YCTAHOBKY
U3 U30BITOYHOr0 Habopa 00OPYAOBaHUS, OMMUCHIBATH X0/ OIbITA

U €T0 Pe3yJIbTaThl, JOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOAUTH NPU HEOOXOJUMOCTHU CEPHUI0 IMPSMBIX H3MEpPEHUH,

OIIpeacisaa cpe€aHcee 3HAa4YCHUC PISMCpHCMOﬁ BCINYHHBI




(bokycHOe paccTosHUE COOMparOmIeH JIMH3BI), 0OOCHOBBIBATH

BBIOOp crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa)

IPOBOJUTH MCCIIEOBAHNE 3aBUCUMOCTEH (PM3UUECKUX BETUYNH
C  UCIOJIb30BAaHWEM  IMPSAMBIX  HM3MEPEHUMN:  IUJIAHUPOBATh
UCCIIEJOBAaHUE,  CAMOCTOSTEIBHO  COOMpAaTh  YCTaHOBKY,
bukcupoBarthb pe3ynbTaThl MOJIYYEHHOMN 3aBUCUMOCTH
¢u3MUecKuX BENIWYMH B BHJE TaOMUIM Tpa(uKOB, [eNaTh

BBIBOJBI 11O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJIUTh KOCBEHHBIE M3MEpeHUs (U3MYECKHX BEJIUYMH:
IUIAHUPOBATh  M3MEPEHHsI, CcOOMpaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY W BBIIOJHATh HM3MEPEHUs, CIenys NPeaJIOKEHHON
WHCTPYKLMH, BBIUYUCIIATh 3HAYCHNUE BEJIUYMHBI U aHAIM3UPOBATh
IIOJIyYEHHBIE PpE3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH

MU3MEPEHUI

1.13

CO6J'IIO,I[aTI> IIpaBujia TCXHUKHU 0e30IacHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

pa3inyaTth OCHOBHBIC TIPU3HAKH M3YYCHHBIX (PU3UUCCKUX
MoOJieNieii: MaTephalibHas TOYKa, aOCOMIOTHO TBEPAOE TEIO,
TOUYCYHBI MCTOYHUK CBETA, Jy4, TOHKas JIMH3a, IUIAaHETapHas

MOZACIIb aTOMa, HYKJIOHHAasd MOACIIb aTOMHOTO s/pa

1.15

XapaKTepu30BaTh MPUHIUIIBI ACHCTBUS U3YYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OIIOPOM HA MX ONHCAHUS, UCIONb3Ys
3HaHUS O CBOMCTBAaxX (U3UYECKUX SIBJICHUH M HEOOXOIHMMBIC

(1)H31/I‘{CCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTHYHBIC PUCYHKH H3y4ECHHBIX
TEXHUYECKUX  YCTPOWCTB, H3MEPUTENIbHBIX MPUOOPOB U
TEXHOJIOTUYECKUX  IPOLECCOB  IpU  pELIeHHH  y4deOHo-
IIPAaKTUYECKUX 3aJa4, ONTHUYECKHE CXEMbl JUI IIOCTPOECHUS

M300pakeHHI B MJIOCKOM 3epKajie U coOuparomiei TuH3e

1.17

OPUBOJUTH MPUMEPHI (HAXOIUTh WHGOPMAIUIO O TMPUMEPAX)
MPaKTUYECKOTO0  HUCIMOJIb30BaHUA  (U3MYECKUX  3HAHUU B
MOBCE/IHEBHON JKU3HU s oOecreueHus Oe30MacHOCTH MpH

oOparieHun ¢ TpuUOOpaMU U TEXHUYECKHMH YCTPOWCTBaMH,




COXpPAaHCHUA 3O0POBbSA U CO6JIIOI[€HI/I$I HOPM 3KOJIOTMYCCKOTO

MOBEJICHUS B OKPYKAIOIIeH cpene

1.18

OCYIIECTBIISAThH MOUCK HHPOpMAHH PU3NIECKOTO COJICPIKAHUS B
cetu UHTepHeT, camocTOSATENbHO (GOPMYIUPYS TTOUCKOBBIMA
3ampoc, HAXOAWUTb IYTH  OINpPEAENEHUs  JOCTOBEPHOCTH
MOJy4eHHOW HMH(OpPMalMM Ha OCHOBE HMEIOLIUXCS 3HAHUHM U

JOITIOJIHUTCIBHBIX UCTOYHUKOB

1.19

UCIIOJIb30BaTh IPU BBINOJIHEHUHM Y4E€OHBIX 3aJaHUN HAay4dHO-
HOMYJIAPHYIO JUTEPATYPY ¢du3nueckoro colepKaHus,
CIIpaBOYHBIC MaTepUalbl, pecypchl cetu MHTepHeTr; BiangeTh
npuéMaMHM  KOHCIIEKTHPOBAaHMS  TEKCTa, IpeoOpa3oBaHus

UH(POPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B JIPYTYIO

1.20

CO3/1aBaTh COOCTBCHHBIC TUCHMECHHBIC U YCTHBIC COOOIICHHS HA
OcHOBe MHGOpPMAIUU U3 HECKOJIBKHX UCTOYHUKOB (PU3UYECKOTO
coJIepXaHusl, MyOJIMYHO TPEACTABIISITh PE3YJIbTAThl MPOEKTHON
WM HCCIIEOBATENbCKOM AESATENbHOCTH, MPU 3TOM I'PAMOTHO
WCIIOJIb30BaTh W3YyYECHHBIM MNOHATUWHBIA anmapar H3y4aeMoro
paszzena GU3UKH U COMPOBOKIATH BHICTYIICHUE MPE3eHTAIlUEH C

y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB

1.21

Opyd  BBIIOJHEHWH Y4YEOHBIX TIPOEKTOB W  HCCIECIOBAHHUN
(bu3nUecKuX MPOLECCOB PACIpPENeATh 00sI3aHHOCTU B IPyIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMM 3aJadyaMH, CIEIUTb 3a
BBINIOJITHEHUEM IUIAaHA JIEUCTBUH M KOPPEKTUPOBATH  €TO0,
aJIcKBaTHO OIIEHMBAaTh COOCTBEHHBIM BKJaJ B JESITEIbHOCTD
IPYIIBI, BBICTPAWBaTh KOMMYHHMKAaTUBHOE B3aMMOJIECHCTBHUE,

IPOSIBIISS TOTOBHOCTB pa3peniaTb KOH(PIUKTbI




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
pa3n
ejia

Kox
3JIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUS

OU3NKA U

EE POJIb B IO3HAHMH OKPYXXAIOLIEI'O MUPA

1.1

®usuka — Hayka O npupoie. SIBIeHUS NPUPOIBI.
dusnyecKue SIBICHUSA: MEXAHWYECKHE, TEILIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

O®uznyeckue BelWyuHbL M3Mepenue (usmueckux
BennuuH. Pusnueckue npubdopsl. [lorpenHocTs

n3MepeHuil. MexxayHapoHas CUCTEMA €IMHULL

1.3

EcrecTtBeHHOHAYUYHBIN METO/ MO3HAHUS:
HaOO/IeHUe, TOCTAaHOBKAa HAY4YHOrO BOIIPOCa,
BBIJIBHOKEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE

THIIOTC3, 00BsACHEHHE Ha6HI-O,Z[aeMOFO SABJICHUA

1.4

Omnwncanue (bHBI/I‘ICCKI/IX SIBJICHHH C IIOMOIIBIO

MoJieIe

1.5

[IpakTuyeckue paboOTHI:

#H#Par###lI3MepeHne pacCTOSTHUM.
#iHPar#H#l3mepenne  00bEMa  KHUAKOCTH U
TBEPJOTO TeENA.

#HH##Par###OnpeneneHue pa3sMepoB MallbIX TeJl.
###Par###13mepenne Temneparypbl IpU MOMOIIU
YKUJIKOCTHOTO TepMoMeTpa u JaTYNKa

TEeMIEPaTypPhl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNUN BEIIECTBA

2.1

#H##Par###CtpoeHue BEIIECTBA: aTOMEI u
MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE

JUCKPETHOC CTPOCHUC BCIICCTBA




2.2

#it#Par##t]|Bokenne dactur BemecTtBa. CBs3b
CKOPOCTH JIBIDKCHHSI YacTUI[ C TEeMIEpaTypou.

BpoynoBckoe nBuxenue, mupdy3us

23

B3aHMO[[€I>'ICTBH€ JaCTuUIl BCUICCTBA: IIPUTAKCHUEC U

OTTAaJIKUBAaHHUC

24

###Par### ArperaTHple  COCTOSIHUSL ~ BEIIECTBA:
CTpOGHUE  Ta30B, JKUAKOCTEH U TBEPIBIX
(kpuctainyeckux) Ted. BzauMocBsi3b MEXIy
CBOWMCTBAMHM BEILECTB B PAa3HbIX arperaTtHbIX
COCTOSIHUSIX M UX  aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

Oco0EeHHOCTH arperaTHbIX COCTOSTHUN BOIBI

2.6

[IpakTuyeckue pabOTHI:

###Par###0Onenka 1uaMeTrpa aroMa METOIOM
PAIOB (C UCIOIB30BaHKEM GoTorpaduii).
HHHPar###ONBITEI 10 HAONIONEHUIO TETIOBOTO
pacuIMpeHus ra3oB.

HHHPar###OnbIThl 10 00HAPY)KEHUIO ACUCTBUS CHIT

MOJICKYJISIDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanuyeckoe  JBHKeHUE. PaBHOMepHOE W

HCPABHOMCPHOC IBHIKCHUC

3.2

#H##Par###Ckopocth. CpenHsii CKOpPOCTb  IIpH
HEpaBHOMEPHOM JBWXKEHUH. Pacu€r mnytu u

BPCMCHHU NABUKCHUS

33

SIBienue HWHEPIUH. 3akoH WHEPIUH.
B3aumopeiictBue Tenm Kak NpUYMHA HU3MEHEHUS
CKOPOCTH JBWXKEHHUs Tell. Macca Kak Mepa

HHCPTHOCTH TCJIa

34

#HPar###1 ImorHocTh BemecTBa. CBA3b MJIOTHOCTH
C KOJNMYECTBOM MOJEKyd B eauHuie oO0bnéma

B€IICCTBa




3.5

Cuita KaK XapakTepUCTHKA B3aUMOICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3mepenue cuibl ¢

IMOMOIIbIO TUHAMOMETPA

3.7

#HH#HPar###SIBnenne TATOTEHUS M CHJIA TSDKECTH.
Cuna TsbxkecTM Ha Jpyrux IuiaHerax. Bec Tena.

HeBecomocTn

3.8

Cuna Tpenus. TpeHHE CKOJBXKEHHS UM TPEHUE

ITOKO4. TpeHI/IC B IIPUPOJC U TCXHUKE

3.9

#H##Par###CloxXeHue Cujl, HalpaBJICHHBIX 10

OJIHOM ITpsIMOM. PaBHOAECHCTBYIOIIAs CUIT

3.10

[IpakTuyeckue paboOTHI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBMXKCHUS
(mapuka B JKHJIKOCTH, MOJEIN 3JIEKTPUIECKOTO
aBTOMOOWJIS M Tak jgajiee). OnpeseneHne cpenHei
CKOPOCTH CKOJIBKCHHUSI OpycKa WM IIapuKa II0
HAKJIOHHOHW IIockocT. OmpeneneHne MmIOTHOCTH
TBEpHoro Tena. ONBITBI, JEMOHCTPUPYIOIIHE
3aBUCUMOCTD pacTsDKEHUS (medopmarun)
OPYKUHBl OT TPHUIOKEHHOW CHibl.  OIBITHI,
JIEMOHCTPUPYIOIIUE 3aBUCHMOCTh CHJIBI TPCHUS
CKONIBXKEHHS OT Beca Tela U XapakTepa

COIIPHUKACAOIMIUXCs HOBCpXHOCTCfI

3.11

@dusnueckue SABICHUS B MPUPOJE: TMPUMEPHI
JBWO)KEHUSI C PasIMYHbIMU CKOPOCTSMHU B >KUBOM U
HEXUBOW MPHUpPOJE, JIECHCTBUE CHJIBI TPEHHS B

IIPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpOﬁCTBaZ JAUHAMOMCTD,

INOAIIHMITHUKN

JIABJIEHUE TBEPIBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

HaBnenue TBEpnoro tena. CrocoObl yMEHbILIEHUS

U YBCIIMUCHUA NABJICHUS

4.2

I[aBJ'ICHI/Ie rasa. 3aBHCHMOCTH JaBJICHHUA Trasa OT




00BEMa, TeMIiepaTypbl

4.3

[Iepenaua JaBJICHUS TBEPABIMU TeJlaMH,
JKUOKOCTIMMA M raszamu. 3axkoH  Ilackaums.

ITHeBMaTHYECKHE€ MAILIMHBI

4.4

3aBUCUMOCTh JIaBJICHUS KHUIKOCTH OT TIIyOWHBI.
I'mopocratuueckuit  mapagokc.  Coobuiaronuecs

COCYIHhI. FI/II[paBJ'II/ILIeCKI/Ie MCXaHHU3MBbI

4.5

AtMocdepa 3emnu u armochepHOe TaBICHHUE.
[IpyuuuHbl CymiecTBOBAHUS BO3AYIIHON 000JIOYKH
3emumn.  Omnbir  Toppuuemnu.  3aBUCHUMOCTH
aTMoc(hepHOro JaBJICHHS OT BBICOTHI HAJI YPOBHEM

Mopst

4.6

W3mepenune armocdeproro nasieHus. [Ipudopsi

JUISL U3MEpPEHUs aTMOC(EPHOTO JaBJIECHUS

4.7

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX
Teno. BeitankuBaromas (apxuMenoBa) cuia. 3akoH

Apxumena

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Te€la B BOJE OT
00bémMa MOrpyXEHHOM B KHMJKOCTb 4YacTU Tela.
Onpenenenue BBITAJIKMBAIOLIEH CUJIBL,
JICHCTBYIOILEH HaA TENO, MOrpPyKEHHOE B )KUJIKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOLEH CHUJIBL,
JICHCTBYIOIIEH HA TEIO B JKMAKOCTH, OT MAacChl
tena. ONbITHl, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTD
BBITAJIKUBAIOLIEH CHWJIbI, JICMCTBYIOIIECH Ha TEJIO B
KUAKOCTHU, OT 00bEMA MOTPYKEHHOU B KUAKOCTH
YacTH Tela W OT IUIOTHOCTH  KMJIKOCTH.
KouctpynpoBanue apeoMerpa W
KOHCTPYHPOBAaHHE JIOJKM U OIIpeJeleHue €€

prBOHOI[’LéMHOCTI/I

4.10

dus3nyeckue SABICHUS B npupoac: BIIHUSAHUC




atMoc(epHOro JaBIICHUS HA JKABOH OpraHU3M,

IJIaBaHUE PBIO

4.11

Texuuueckue yCTpOMCTBa: coo0Imaromuecs
COCY[IBI, YCTPOHCTBO BOJIONPOBO/A,
THJIPaBIMYECKUN TIpecc, MaHOMeETp, Oapomerp,

BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP

PABOTA, M

OIIHOCTD, DHEPT'UA

5.1

Mexannueckas paboTa

5.2

Mexanudeckast MOIITHOCTh

53

[IpocTpie MexaHU3MBI: pbIYar, OJIOK, HAKIOHHAsS

m10ckocTh. [IpaBuiio paBHOBECHS phlyara

54

HpI/IMCHCHI/IC I[IpaBujia paBHOBECHUS pbIvyara K 6HOKy

5.5

«3onoTroe mpaBwioy MexaHuku. KoaddummeHnt
IOJIE3HOTO  JACUCTBHS  MexaHu3MoB. IIpocTbie

MEXaHU3MBbI B 6I)ITy U TEXHUKE

5.6

HOTGHLII/IaJII)Haﬂ OHCpPIruM TCJjia, IMOAHATOrO0 HaxI

3eMnéi

5.7

Kunernueckas OHCPI'uia

5.8

ITonnas mMexaHu4deckas OHCPIUs. 3aKOH M3MEHEHMU

N COXpaHCHHA MEXaHUYEeCKOM OHEpPIruun

5.9

[IpakTuyeckue pabOTHI:

###Par###Onpenenenre padboThl CUIIBI TPEHUS TPU
PaBHOMEPHOM JBM)KEHHUHU TeJla [0 TOPU30HTAIBHOM
noBepxHocTu. MccnenoBanue ycioBHUil paBHOBECHUS
ppraara. M3mepenue KIIJ] HaKJIOHHOM ITOCKOCTH.
N3yyeHne 3akOHa COXpaHEHUsI MEXaHUYECKOU

SHEPruu

5.10

duznueckue SIBICHUS B ImpupoAc: pbldaru B TCJIC

YCJIOBCKA

5.11

TexHuueckue yCTpOﬁCTBaZ pbryar, MOJBMIKHBIN M

HEIOABIDKHEIA  OJIOKH, HAKJIOHHAS INIOCKOCT,

IMPOCTBIC MCXAHU3MBbI B 6I>ITy




8 KVIACC

Kon
Kon
pazae IIpoBepsiemble 3J1eMeHTHI COAePKAHMS
3JieMeHTa
Ja
TEIUJIOBBIE ABJIEHUA
OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOCHHUs BellecTBa. Macca
6.1 U pa3Mepbl MoJIeKyJl. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOXKEHUS
MOJICKYJIIPHOKMHETHYECKON TEOPUH
Mogenu TBEPAOTO, KHUIKOTO W Ta3000pa3HOTO
6.2 cocrossHUM  BemectBa. Kpucrainmueckue u
amopdHbIe TeIa
OOBSICHECHHE CBOWMCTB Ta30B, JKHIKOCTCH H
6.3 TBEPABIX ~ Tel ~ HAa  OCHOBE  MOJIOKECHHIA
MOJICKYJIIPHOKUHETHYECKON TEOPHUH
6.4 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS
6
6.5 TemioBoe paciIupeHue U cxaTue
Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO
6.6
TEIIJIOBOTO JIBMKEHUS YaCTHI]
Buytpennsas osHeprus. CnocoObl H3MEHEHUS
6.7 BHYTPEHHEH  DJHEpruu:  Teluionepenada U
coBeplleHne paboTh
Buaslt  Temsonepenauw: TEIJIONPOBOAHOCTb,
6.8
KOHBEKIIHS, U3ITy4YeHUE
KonnuectBo TemioTel. YaenbHas TEIUIOEMKOCTb
6.9
BEleCTBa
TernmooOMeH U TEmI0BOEe paBHOBECHE. Y paBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [InaBnenue u oTBepAEeBaHHE KPUCTAIMYECKUX




BCIIIECTB. Y IeIbHAS TCIUIOTA IUIABIICHUS

[TapooOpa3oBanne u KoHaeHcaius. Fcmapenue.

Kunenue. YaenbHas TeEIIoTa nap006pa30BaHH${.

612 3aBHCHMOCTD TEeMIIEPATypPhI KUIIEHUS OT
aTMoc(hepHOro JaBICHHUS

6.13 BnaxHocTs Bo3ayxa

6.14 DHeprus TOIIMBA. Y IeibHas TENJI0Ta CrOpaHus
[Tpuniunbel paboTel TermaoBbIX aBuratenei KIT

6.15 TEIJIOBOrO JBHUraTeis. TeIIoBble IBUraTelIN U
3aIUTa OKpY>Karolei cpebl

616 3aKOH COXpaHEHUS M TPEBPAIICHUS JHEPTUU B

' TEIJIOBBIX ITPOIIeccax

[IpakTHueckue paboTHI:
##HPar#H##0OnpITl 0 OOHApYKEHUIO JEeWCTBUA
CHUJI MOJIEKYJISIPHOTO TMPUTSKEHUS.
H#HPar#H##ONbITHl 0 BBIPAILIMBAHNUIO KPUCTAJJIOB
MOBAapPEHHOM COJIM MJIA caxapa.
#HAPar###ONBITEL 0 HAOIIOAEHUIO TEILIOBOrO
pacUIMpeHus Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
##HtPar#H##OnpeneneHue JaBiIeHUs BO3AyXa B
OaJUTOHE IIPHUIIA.

6.17 #HAPar###ONBITHI, JIEMOHCTPUPYIOLLIHE

3aBHCHUMOCTH JIaBJICHHS BO3[yXa OT €ro o0béma u
HarpeBaHus WIN OXJIaKICHUS.

#H##Par### IpoBepka TUTIOTE3BI JIMHEWHOM
3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKE OT TeMIIEpATyphI.
#i#HtPar#H##HabmoneHne M3MeHEHUs BHYTpPEHHEU
SHEPruu Teja B pe3ylbTaTe TeIIonepenayn u
paboThl BHEITHUX CHIL

#H#Par###AccnenoBanue SBJIEHUSA TEIJIOOOMEHA




MIPY CMEIIMBAHUM XOJIOJHOU U TOPSYEN BOJIBI.
#HH##Par###Onpenenenre KOJIUYECTBA  TEIUJIOTHI,
NOJYYEHHOTO BOJOH TpH  TEIUIOOOMEHE ¢
HarpeThiM METAUTMYCCKUM ITUIHHIPOM.
###Par###Onpenenenye yaeabHON TEI0EMKOCTH
BEIICCTBA.

Hi#HtPar#HH#lccnenoBanue npoiecca HCIapeHus.
#H##Par###Onpenenenre OTHOCHUTEIbHOH
BJIQXKHOCTH BO3JyXa.

###Par###Onpenenenre  yAeIbHOW  TEIUIOTHI

IJIaBJICHUS JIbJA.

®dusnueckue SBICHUS B MPHUPOE: TOBEPXHOCTHOE
HATSKCHUC W KAIIWJUIAPHBIC SABJICHHUA B IIPUPOIL,
6.18 KpUcTauibl B Tpupone, wusnydenne ConHila,
3aMep3aHue  BOJOEMOB,  MOpPCKHE  OpH3BI;

O6paSOBaHI/IC POCEL, TYMaHa, UHEA, CHEra.

TexHu4eckue yCTpOMCTBA: KANWIIAPBL, IIPUMEPHI
UCIIOJIb30BaHUs KPUCTAILIOB, JKUJKOCTHBIN
6.19 TEPMOMETpP, JAATYUK  TEMIIEpaTypsl, TEPMOC,
. cucTeMa  OTOIUIEHMS  JOMOB, THIPOMETPBHI,

ICUXpOMCECTp, ImapoBasd Typ6I/IHa, JABUTaTCIIb

BHYTPCHHCT'O CI'OPpaHU.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHUA

9HeKTpI/IBaI_II/I$[ TCII. Z[Ba poaa JSICKTPUYCCKHUX

7.1
3apsIoB
B3aumonelictBue 3apsokeHHbIX Tell. 3akoH Kysona
75 (3aBUCHMOCTb CHJIbI B3aMMOJICHCTBHSI 3apsKECHHBIX
. TeJ OT BEJIWYMHBI 3apsiIOB U PACCTOSHUS MEXKIY
TeJIaMu)
73 DIIeKTPUYECKOE oJe. HanpspxkénaocTh

NEKTpUYECKOro moisd. IIpuHnun cyneprno3unuu




JIEKTPUYECKUX I10JIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenn 3JIEKTPUUYECKUX 3apsi/ioB.
7.4 DJleMeHTapHbIN 3JeKTpudeckuil 3apsan. CtpoeHue
atoma. [I[poBOAHUKY U JUANEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
DJIEKTPUYECKUI TOK. YCJIOBHUS CYLIECTBOBAHMS
7.6 3JIEKTPUYECKOTO TOKa. VICTOYHUKHM IMOCTOSTHHOTO
TOKa
JleficTBUSL  AEKTPUYECKOTO TOKa  (TEIUIOBOE,
7.7 XUMHYECKOE, MarHUTHOE). DIEKTPUYECKU TOK B
KUJKOCTSX M razax
Onexkrpuueckas uenb. Cuna Toka. DJIEKTpUYECKOoe
7.8
HaIpsKCHUE
79 CormnpoTuBieHue MPOBOJIHHUKA. VY nenbHOE
' COTPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa aJ1s yyacTKa Lenu
[locnenoBarenpHOe U NapalJICNIbHOE COEIUHEHHUE
7.11
MIPOBOJIHUKOB
PaGota 1 MOIIHOCTB 2NEKTPUUECKOTrO TOKa. 3aKOH
7.12
Jxoynsa — Jlenua
DIIEKTpUUYECKUE Lenu u noTpeduTenn
7.13 JNeKTpudYeckol osHepruu B ObiTy. KopoTkoe
3aMbIKaHUE
ITocTostHHBIE MAarHuTHI. B3aumoneiicteue
7.14
MOCTOSIHHBIX MarHUTOB
71s MarunuTtHoe nosne. MaroutHoe 1mosie 3eMJId U €ro
' 3HAYEHHE JIJIS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MarHuTHOE 10J€ 3JIEKTPUIECKOTO
' Toka. [[puMeHeHne 21eKTPOMarHuTOB B TEXHUKE
7.17 JlelicTBM€ MarHUTHOTO TIOJSI Ha IPOBOJHUK C




TOKOM. OJEKTPOABUIaTelb IOCTOSHHOIO TOKa.
Hcnons3oBanue AJIEKTpOIBUraTeNIeh B

TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

7.18

Onpitel @apazess. SIBneHue 3JIEKTPOMarHUTHOM

uHaykuuu. [Ipasuno Jlenna

7.19

DIIEKTPOreHepaTop. Cnoco6bl MOJTYy4YEHUS
ANEKTPUUECKOM JHEPruu. OJIEKTPOCTAHIIUU Ha

BO300HOBIISIEMBIX HCTOYHHKAX SHEPTUn

7.20

[IpakTnueckue padbOTHI:

OnpITel 1O HAONIOACHUIO DJIEKTPU3ALUU TN
WHAYKIHEW U TpU CONPUKOCHOBEHUH.
HccnenoBanue nelcTBUS SJIEKTPUUECKOTO MOJIS Ha
MIPOBOJHHUKY M TUNJICKTPUKH.

COopka 1 TpoBepKa pabdOTHI SJIEKTPUICCKOHN IIeTTH
MOCTOSTHHOTO TOKa.

H3mepeHue u peryIupoBaHHUe CUIIbI TOKA.
W3mepenue u peryanpoBaHue HapsHKEHUsI.
HccnenoBanmne 3aBUCUMOCTH CHIIBI TOKA, UYIIETO
yepe3 pe3ucTop, OT COMPOTHUBICHUS PE3UCTOpa U
HaANPSDKEHUS Ha PEe3UCTOpe.

OnbITHI, JIEeMOHCTPHPYIOIINE 3aBHCUMOCTh
AIIEKTPUYECKOTO COMPOTHBIICHUS] MPOBOJHUKA OT
€ro JUIMHBL, IUIOLIAJM TOMEPEeYHOr0 CEUYECHUS U
MaTepuana.

[IpoBepka mpaBwiia CIOXKEHHSI HANPSDKEHUH TPH
MI0CJIEIOBATEIIFHOM COCAMHEHUH TIBYX
pesuctopoB. [IpoBepka mpaBmiia Ajis CHJIBI TOKa
Opy MapajyieIbHOM COEIMHEHUU PE3UCTOPOB.
Onpenenenne pabOTBl  IIEKTPUYECKOTO  TOKA,
yaymero — gepe3  pesucrop.  Omnpexnenenue
MOIIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha

peE3UCTOPC. HccnenoBanue 3aBUCHUMOCTH  CHUIIBI




TOKa, WIYLIEr0 Yepe3 JIAMIOUKY, OT HaIpsHKEHUS
Ha Hed. Omnpenenenne KIIJ[ warpesarens.
HccnenoBanne  MarHUTHOTO — B3aWMOJEWUCTBHUSA
IIOCTOSIHHBIX MAarHuToB. M3ydyeHHe MarHuTHOrO
0JIS IOCTOSTHHBIX MarHUTOB IIPU UX 00BbEIMHEHUN
U pa3JCICHUH. HccnenoBanue  nercTBus
AJIEKTPUYECKOTO TOKAa HA MArHUTHYIO CTPEJKY.
OneITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTbH CHIIBI
B3aMMOJEICTBHUS KaTyIIKH C TOKOM M MarHura ot
CHJIBl TOKa W HallpaBJIEHHUA TOKAa B KaTyIlKe.
WN3yueHne peWcTBUS MAarHUTHOIO IIOJIA  Ha
IPOBOAHMK C TokoM. KoHcTpynpoBanue u
u3yuyeHue paboThl 3neKkTpoaBurarens. M3mepenue
KIIJI snextpoaBurarenbHOM ycTaHOBKHU. OTBITHI
[0 MHCCJIENIOBAHUIO SBJIEHUS AJIEKTPOMAarHUTHOM
MHAYKLIHMH: UCCIIEJOBAHUE U3MEHEHUN 3HAYEHUS U

HallpaBJICHUS MHAYKIIUOHHOTO TOKa

7.21

®usnyeckue sSBIEHUS B MPHUPOJE: dIEKTPUUECKHE
ABIIEHUST B aTrMocdepe, SIEKTPUYECTBO JKUBBIX
OpraHM3MOB, MAarHuTHOe ToJie 3emiH, Aperd
MOJIFOCOB, POJIb MATHUTHOTO TIOJSI JJIsL KU3HHU Ha

3emJie, MOJISIPHOE CUSHUE

7.22

TexHnueckue YCTpOICTBA: JIEKTPOCKOII,
aMIepMeTp,  BOJBTMETpP, peocTar, CUYETUUK
JIEKTPUUECKONW IHEPIUH, 3JIEKTPOOCBETUTENIbHBIE
npuboOpbl,  HarpeBaTelbHbIE  AJIEKTPOIPUOOPHI
(mpumepbl), JIEKTPUYECKUE  IMPEAOXPAHUTEINH,
AJIEKTPOMArHuT, AJIEKTPOJBUIaTeNlb IOCTOSHHOIO

TOKa, reHepaTop MMOCTOAHHOT'O TOKA

9 KJIACC




Kon Kon
[IpoBepsieMble 37IEMEHTHI COJIEP KaHUS
paszznena JJIeMEHTa
MEXAHUWYECKUE SABJIEHUA
Mexannueckoe JBWXKeHUE. MarepuanpHas
81 Touka. Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUUECKOTO JIBHYKCHUS
8.3 PaBHOMEpHOE NIPSIMOIMHENHOE IBUKEHUE
###Par###HepaBHOMEpHOE  TPSIMOJIMHEWHOE
8.4 nBukeHue. CpelqHsss U MTHOBEHHAsl CKOPOCTh
TeJa MpU HEPABHOMEPHOM JIBHKCHUHN
VYckopenue. PaBHOyCKOpEHHOE
53 NPSIMOJIMHEHOE IBHKEHUE
#H#H#Par###CBoOOIHOE aJcHue. OIBITEI
5.6 lanunes
###Par###PaBHomMepHOE JBUYKEHUE o
okpyxHoctu. [lepuon u yactora oOpaieHusl.
8 5.7 JIuneitnas 51 YriaoBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepBbiii 3akoH HetoTOHA
8.9 Bropoii 3akon Herotona
8.10 Tpetuii 3akon HeroToHa
8.11 #H#APar###] [puHunn cynepno3unuu cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
#H##Par###Cuna  TpeHus:  cuJla  TPEHMS
8.13 CKOJIbKEHUS, CHJIa TPEHUS IIOKOs, JIpyrue
BU/JIbI TPEHUS
#H##Par###Cuna TSHKECTH U 3aKOH BCEMHUPHOTO
.14 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO A ICHUS
Jewxenue mmanetr Bokpyr Comuna. IlepBas
8.15 KOCMHUYECKasi CKOpocTh. HeBecoMocTb U
neperpy3ku




PaBHOBecue MaTepHaIbHOU TOYKH.

8.16 AOGCOTIOTHO TBEPAOE TEIO
#H##Par###PaBHoBecue  TBEpAOro Tela C
8.17 3aKpeIUIEHHOM OChIO  BpallleHHus. MOMEHT
cuibl. LlenTp TsxecTn
818 Nmnynec  Tema.  M3MmeHeHue — MMIysbca.
' Nmnynbsc cuibl
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 #H#HPar###PeakTUBHOE IBUKEHUE
8.21 Mexanuueckasi paboTa 1 MOITHOCTb
822 PaGora cunm TsxKecTH, YNPYrocTH, TPEHUS.
' CBs13b SHEpruu 1 paboThl
223 [loTeHuumanbHas SHEpPrus Teia, NOJAHITOrO Haj
' MOBEPXHOCTHIO 3eMJIU
8.24 [loTenunanpHas 3HEPIrUst CxKATON MPYKUHBI
825 #H##Par##H#Kunernueckas >Heprus. Teopema o
' KMHETUYECKOU SHEPTUU
#H##HPar###3akoH COXpaHEHUS MEXaHUYECKOH
8.26
SHEPIruun
[TpakTuueckue paboThI:
Ornpenenienne cpeaHell CKOPOCTH CKOJIbKECHHS
Opycka WU BHKEHUS LIapUKa MO HAKJIOHHOMN
miockocTd. OmnpenenieHne yCKOPEHHs Teja
IpU  PAaBHOYCKOPEHHOM  JIBDKEHMHM IO
HAKJIOHHOM IUIOCKOCTH.
227 HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU

Ipyd  PABHOYCKOPEHHOM  JBWKEHUH  0e€3
Ha4yaJIbHOU CKOPOCTH.

IIpoBepka TUTIOTE3BL: eciu npu
PaBHOYCKOPEHHOM JBMXEHHM 0e3 HaualbHOU
CKOpPOCTH NYTH OTHOCSATCS KaK psAJl HEYETHBIX
Yyucel, TO COOTBETCTBYIOLIME MPOMEKYTKHU

BPEMCHH OJJUHAKOBBEI.




HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS
CKOJIBXKEHUS OT CUJIbl HOPMAJIBHOTO JIABJICHUS.
Onpenenenue K03 unreHTa TpeHus
CKOJIbJKEHUS. Onpenenenue  KECTKOCTH
npyxussl. Onpezenenue paboThl CUIIbI TPEHUS
OpU paBHOMEPHOM JBMXKEHMM Tela IO
TOPU30HTAILHOW NoBepXxHocTU. OmnpexnencHue
paboThI CUJIBI YIIPYTOCTH NPU NOIBEME Ipy3a €
UCIIOJIb30BaHUEM HETOJBH)KHOTO u

IIOABMKHOI'O 0J0KOB

®u3nyecKue ABJICHHS B MPUPOAE: IIPWIMBBI U

OTJIUBBEI, JBHXXCHHC IIJI1aHCT ConHeuHoM

.28 CHCTEMBI, DPEAaKTUBHOE JBI)KEHHE IKUBBIX
OpPraHUu3MOB
TexHuueckue YCTPOWCTBA: CIIUJIOMETD,
8.29 JaTYUKU  I[IOJIOKEHUS,  pPACCTOSIHMS U

YCKOPCHHS, PAKECTBI

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JBUKCHHUE. OcHoBHbIE
9.1 XapaKTEPUCTUKH KOJIeOaHu: IIEPUOJ,

qacCToTa, aMIUINTyAa

MaremMaTu4ecKuii U TNPYKUHHBI MasTHUKH.
9.2 [IpeBpamenue sHepruu mpu KojeOaTeTbHOM

JBHXXCHHUHN

93 3aryxaromue  KoineOaHus.  BbIHYXIeHHbBIE
koJiebanus. Pesonanc

Mexanuueckue BOJIHBI. CaoiicTBa
MEXaHM4YeCKUX  BOJH.  [IpomonbHble U
9.4 MOTIEPEYHbIE BOJIHBI. J[JTMHA BOJHBI U CKOPOCTh
e€ pacnpoctpaHeHus. MexaHu4ecKue BOJIHBI B

TBEPIOM TeJIE, CEICMUYECKUE BOJHBI

0.5 3ByK. I'poMKOCTh 1 BbICcOTa 3ByKa. OTpakeHue
3ByKa




9.6

WNHuppa3Byk u yapTpa3Byk

9.7

[IpakTuyeckue pabOTHI:

Ompenenenne 4acTOThl U NeproAa KoJeOaHui
MaTeMaTHYEeCKOr0 MasiTHUKA.

Ompenenenne 4acTOThl U NeproAa KojeOaHui
HPY)KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMOCTHU neproza
KoJicOaHHW TO/IBEIICHHOTO K HHUTH Ipy3a OT
JUITMHBI HHUTH. MccliemoBaHue 3aBUCUMOCTH
nepuoaa KojeOaHHi MPYKHHHOTO MasTHUKA
OT Macchl rpy3a. [IpoBepka He3aBHCHMOCTH
nepuoja KoyieOaHWi rpysa, MOJABEIICHHOTO K
HHTH, OT MaCChl Ipy3a U XECTKOCTH IMPYKHHBIL.

I/IBMCPCHI/IC YCKOPCHUA CBO6OI[HOI‘O naacHus

9.8

duznueckue SBICHUSA B IIprupoac: BOCHPUATUC
3BYKOB JKHUBOTHBIMU, 3CMIICTPACCHUC,

celicMuuecKue BOJIHBI, HYHAMH, 3XO

9.9

TexHuueckue YCTPOWCTBA: 9XO0JIOT,
UCTIOJIB30BaHUE  YIbTpPa3Byka B OBITY U

TCXHHUKC

10

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI
101 DIEKTPOMAarHUTHOE ToJie. DJIEKTPOMarHUTHbIE
' BOJIHBL. CBOMCTBA AEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMarHUTHHIX BOJIH
103 DneKTpoMarHuTHas npupojaa cera. CKOpocTh
' cBera. BoinHOBBIE CBOMCTBA CBETA
[IpakTuyeckue pabOTHI:

10.4 N3yyeHue cBOWCTB AJIEKTPOMATHUTHBIX BOJIH C
MOMOIIbI0 MOOMITBHOTO TeedoHa
duznyeckue SIBJICHUS B pUpoae:

10.5 Ouosoruueckoe neiicTBue BUJIUMOTO,

yabTpaUoOIECTOBOTO M PEHTI€HOBCKOTO




W3IIYYEHU

TexHudeckue yCTpPOWCTBA: HCIOJIb30BAHUE

11

10.6 AJIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3U
CBETOBBIE SIBJIEHU I

11.1 JlyueBas monens cBera. IcTOUHMKM cBETa

11.2 [IpsimonHENHOE pacpOCTpaHEHHUE CBETA

13 Otpaxenue csera. I[lmockoe 3epkano. 3aKoH
' OTpaKEHHUS CBETA

114 [Ipenomnenne cBera. 3aKOH MPETOMIICHHS
' cBera. [lonHOe BHyTpeHHEE OTpaKeHUE CBETA

I1.5 JInnza. Xop yyen B JIMH3E

116 Ontuueckas cHCTEMA (dboToanmapara,
' MHKPOCKOIIA U TeJIeCKOoma

117 ['ma3 kak onrtuyeckas cucreMa. ban3opykocTb
' U TaJIbHO30PKOCTh

Paznoxenue Genoro ceera B cnekTp. OmbITHI
11.8 Hprotona. CrnoxkeHue CHeKTpalbHBIX ILIBETOB.

Hucniepcus ceera

11.9

[IpakTuyeckue paboOTHI:
###Par###lccnenoBanue 3aBUCUMOCTH  yrija
OTpPa)KEHHUS CBETOBOIO JIyya OT yIJia MaJCHHUs.
###Par###3yuenue XapaKTePUCTUK
MU300paXKCHHMSI TPEMETA B TUIOCKOM 3epKajle.
###Par###lccnenoBanue 3aBUCUMOCTH  yrija
MpEJIOMJIEHUsT CBETOBOTO Jiyda OT yrja
MaJeHUs Ha TPAHUIIE «BO3YX — CTEKIION.
#iHPar## lomyuenue n300paKeHHA c
MOMOIIBIO COOMPAIOIIIEH JINH3BI.
H#HtPar#H##OnpeneneHue ¢doxycHoro
pPacCTOSHUS U ONTUYECKON CHUITBI COOMparoIeit
JIUH3BL

HH#HPar###ONBITEI TIO  pa3JIOKEHUIO Oeoro

CBETa B CIIEKT.




H#HParf#H##0nbpITBL 110 BOCHPUSITUIO  I[BETa
OpeJMETOB TIpH MX HaONIOJACHUH Yepes

I[BETOBBIC (DUIIBTPHI

11.10

OusndecKkue SBICHUS B NPHPOJC: 3aTMEHUS
Conama u JlyHbl, 1IBeTa Ted, ONTUYECKUE
sBJIcHHsS B aTMocdepe (1Bet Heba, pedpakius,

paayra, MUpax)

11.11

TexHu4eckue yCTpPOMCTBA: OYKH, IEPHUCKOIL,

@OTO&HHapaT, OIITHYCCKHUEC CBECTOBOALI

12

KBAHTOBLBGIE SABJIEHUA

12.1

OmneiTel Pesepdopaa u mnaHerapHas MoJENb

aroma. Moznens aroma bopa

I/ICHyCKaHI/Ie N IIOTJIOIICHHME CBCTa aTOMOM.

12.2 KBantbl. JIuneluaTbie CIEKTPhI
123 PannoaktuBHOCTh. Alnbda, Oera- W ramma-
' U3IIy4CHUS
124 Crtpoenue atomHoro siapa. Hykimonnas Mozenb
' aTOMHOro siapa. M3otonsl
125 PanuoaktuBuble  mnpeBpauieHus.  llepuon
' noJiypacnaja aTOMHBIX sJiep
126 Snepuble peakuuu. 3aKOHBI  COXpaHEHUS
' 3aps1I0BOIO U MAacCOBOT'O YUCEI
OHeprusi CBsI3u aTOMHBIX siiep. CBsA3b Macchl U
12.7
SHEPTUu
198 Peakuuu cunrtesa u nenenus snep. Mcrounuku
' sHepruu CoJiHLA U 3BE3]
SnepnHas SHEPTETHUKA. JeiicTBue
12.9 PaaMOAKTUBHBIX  H3JIIy4eHUHM Ha  JKUBBIC
OpraHU3Mbl
[TpakTuueckue paboThI:
12.10 HaGnronenue  CIUIOMIHBIX W JTUHEHYATBIX

CIICKTPOB U3JIYUCHUS.




HccnenoBanne TpPEeKOB: W3MEPEHUE HHEPIHUU
YacTUIBl 1O  TOPMO3HOMY mytd (1O
dboTorpadpusam).

W3mepenne paanoakTuBHOTo hoHa

duznyeckue SIBIICHUS B pupoe:
€CTECTBCHHBIN paZlOaKTUBHBII dox,
T KOCMHUYECKHE Jy4u, PaIOaKTUBHOE
. U3ITy4YeHUE MPUPOJHBIX MHHEPANIOB, NEHCTBUE
pPaIMOAaKTUBHBIX W3JIYYCHHH Ha OpraHu3M

YeloBeKa
TexHuyeckue  yCcTpOMCTBa:  CHEKTPOCKOIL,
12.12 VHJIUBU Y AJIbHBII JIO3UMETD, Kamepa

Bunbcona




HHPOBEPSAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM
OBPA3OBATEJBHOM ITPOIT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

Kon
nposep
s1eMOro
TpedoBa
HUSA

IIpoBepsiemble TPeGOBaHUS K PEAMETHBIM pe3yJbTaTaM
0a30BOr0 yPOBHSI OCBOCHHS OCHOBHOM 00pa3oBaTe/ibHOMI
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHUs HA OCHOBE
orocC

Ilonnmanue ponu ¢GU3MKM B HAY4YHOM KapTHHE MUDA;
c(OPMHUPOBAHHOCTh 0A30BBIX MNPEJCTABICHUNH O 3aKOHOMEPHOMU
CBA3M W IIO3HABAEMOCTH  SIBJICHUM IPUPOABI, O POIU
HKCHEpUMEHTa B (PU3HUKE, O CUCTEMOOOpa3ytoliel poiau GU3UKU B
pa3BUTHH €CTECTBEHHBIX HAayK, TEXHUKH M TEXHOJIOIHH, 00
HBOJIOLMM (PU3MUECKUX 3HAHUH U MX pOJIM B I€JIOCTHOU
€CTECTBEHHOHAyYHOU KapTMHE MHpA, O BKJIAAEC POCCHHUCKUX U
3apyOeKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OObSCHEHHE
IIPOLIECCOB  OKPYXKAIOLIETO  MHUpa, pa3BUTHE TEXHUKA U

TEXHOJIOTUU

3HaHUs O BUJAX MaTepuu (BEIIECTBO M TOJIE), O JIBIXKCHHH Kak
crocobe CyImecTBOBaHUS MaTepuu, 00 aTOMHO-MOJEKYJISIPHOM
TEOpUU CTPOCHHUS BEIeCTBa, O (PM3MUECKOM CYIIHOCTH SBICHUN
NpUpoasl  (MEXaHUYECKUX, TEIUIOBBIX, JJICKTPOMAarHUTHBIX U
KBaHTOBBIX); YMEHHE pa3nyaTh SBJICHHUS IO OIMUCAHUIO HUX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHUX
naHHoe (pu3nueckoe sBICHUE; YMEHHE pAaclio3HaBaTh MPOSBICHUE
W3YYCHHBIX (DHU3UYECKMX SBICHUH B OKPYKAIOIIEM MHUPE,

BBLACIIAA UX CYHICCTBCHHBIC CBOMCTBaA (HpI/ISHaKI/I)

BJ'IaI[eHI/Ie OCHOBaMHU MOHITHUHHOIO arapara ¥ CMHMBOJUYCCKOI'O
sSA3bIKa (1)I/I3I/IKI/I U HCIOJB30BAHUC HX I PCIICHHA y‘IG6HI)IX
3ala4;, YMCHHC XapaKTCpHU30BaATb CBOMCTBA TCI, (1)I/ISI/IIIGCKI/I6
ABJICHUA W HIPOHCCChI, HCIOJb3yd q)YHHaMeHTa.HI)HI)IG n

OMITUPUICCKHEC 3aKOHBI




YMeHue onuchiBaTh W3YYEHHBIE CBOWCTBAa Tell U (PU3NYECKUE

SIBJICHUSL, UCIIOJIb3Y:1 @HSHHGCKI/IC BCJINMYHHBI

Brnanenne ocHOBaMHM METOMOB HAyYHOTO IIO3HAHUS C Y4ETOM
coOmroieHHss  mpaBWi  Oe30mMacHOro  Tpyda:  HaOmroJeHue
(U3NIECKUX SIBIICHUIA:

YMEHHE  CaMOCTOSATENIBHO  COOMpaTh  AIKCIIEPUMEHTAIBHYIO
YCTaHOBKY W3 JAHHOTO Habopa 00OpYAOBaHUS IO HMHCTPYKIUH,
ONUCHIBATH XOJ ONbITA W 3alUCHIBATH €ro  pPe3yJbTaThl,
(hOopMyIIUPOBATH BEIBOJIBI;

NPOBEJCHUE TPSAMBIX M KOCBEHHBIX M3MEPEHHH (U3NYECKUX
BEIMYMH: YMEHHE IUIAHUPOBATh H3MEPEHHS, CAMOCTOSTEIHLHO
coOMpaTh HKCIEPHUMEHTAIBHYIO YCTaHOBKY 110 HWHCTPYKIIHH,
BBIUUCIIATh 3HAUEHHE BEIMYMHBI M aHAIM3HPOBATH TOTYYCHHBIC
pe3ysibTaThl ¢ Y4€TOM 33/IaHHOI IOTPELIHOCTH Pe3yIbTaTOB
U3MEPEHU;

NPOBEJCHNUE HECIIOXKHBIX JKCIIEPUMEHTAIBHBIX HCCIEJOBAHMIA;
CaMOCTOSITENIFHO COOMpPATh HKCHEPUMEHTAIBHYIO YCTAaHOBKY W
NPOBOANUTH HCCIENOBAHUE IO WHCTPYKIHH, TPEICTABIATh
MIOJTyYCHHBIE 3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BHJE TaOJIHIL
U TrpadUKOB, YYHTHIBaTh IOTPEIIHOCTH, JIETIaTh BBIBOJBI IIO

pe3ysibTaTaM HCCle0BaHUs

[loHnMaHue XapakTepHBIX CBOWCTB (U3UYECKUX MOJEIeH
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPHOE TEJIO, MOJENU
CTPOEHHsI Ta30B, JKUIAKOCTEH W TBEPABIX TeN, IUIAHETapHas
MOJIeJIb aTOMa, HYKJIOHHas MOJENb aTOMHOTO f]pa) U yMEHHE

MPUMEHSTH UX JUIA OOBSICHEHUS! (PU3UIECKUX MTPOLIECCOB

YMeHne oOBACHATH (PU3MUYECKHe TPOIECChl M CBOMCTBA Tel, B
TOM 4YHACI€ M B  KOHTEKCTE  CHUTyallUii  IPaKTHKO-
OPHEHTHPOBAaHHOTO  XapakTepa, B  YacCTHOCTH, BBIIBIIATH
IPUYMHHO-CIIEJICTBEHHBIE CBSA3U U CTPOUTH OOBSICHEHHE C ONOPOH
Ha M3YYCHHBIC CBOWCTBAa (DU3MYECKUX SBICHHH, (U3NIECKHE

3aKOHbI, 3dKOHOMCPHOCTHU U MOACIIN

YMmenue pemath pacy€THole 3agaun (Ha 6a3e 2 — 3 ypaBHEHHUN),

UCTIONB3Yysl 3aKOHBI W (DOPMYJIbI, CBSI3BIBAIOIIME (U3NIECKHE




BEJIMYMHBI, B YACTHOCTH, 3aIUCHIBATh KPATKOE YCJIOBHE 3aJlayu,
BBISBJISITH HEJOCTAIOIINE JaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIbI,
HeoOxoauMmble sl €€ pelIeHHs, HCIOJIb30BaTh CIPABOUYHBIC
JaHHbIE, TPOBOJUTH PACUYETHl W OLEHHUBATh PEANTMCTUYHOCTH
MOJIyYCHHOTO 3HA4YCHHsS] (U3NYCCKOW  BCIIMYUHBL, YMCHUE
OMPENEATh Pa3MEPHOCTh (DU3UYECKON BEIMYUHBI, MMOTYy4YEHHON

IIPY PEILIEHUH 33a]a4l

YMeHue xapakTepu3oBaTb NPUHLUIBl ACUCTBUS TEXHUUYECKUX
YCTPOHCTB, B TOM YHCJIE OBITOBBIX MPUOOPOB, U MPOMBIIICHHBIX
TEXHOJIOTMYECKUX IIPOLECCOB II0 HX OIMCAaHUIO, HCIIOIb3Ys
3HaHUS O CBOWCTBaX (M3WYECKUX SBICHHA M HEOOXOJMMBIC

(bHSH‘leCKI/IC 3aKOHOMCPHOCTH

10

YMeHHe UCNoNIb30BaTh 3HAHUA O (U3MYECKHX SBICHUSAX B
MOBCEHEBHON KHM3HH sl obOecredeHus: Oe30MacHOCTH NpHU
oOpamieHMH C OBITOBBIMH TNpHOOpaMH U TEXHHYECKHMHU
YCTPOWCTBAMH, COXPAHEHHUS 30POBbsi M COOJIOACHUS HOPM
9KOJIOTUYECKOTO TOBEICHHUS B OKPYKAIoOIIEH cpezie; MOHMMaHHe
HEOOXOJMMOCTH  MPHUMEHEHHS  JOCTIKCHHHA  (QU3UKH U

TEXHOJIOTUH A1 PpaiOHAJIbHOI'O IIPUPOAOIIOJIb30BaAHUS

11

OnbIT noucka, npeodpazoBaHusl U MpeJCTaBIeHUsT WH(pOpMaLUU
(bU3NIeCKOro Cofep)KaHusl C UCIOIb30BaHUEM HH(DOPMAIIMOHHO-
KOMMYHHUKaTHBHBIX TEXHOJIOTUH; yMeHue OLIEHUBATh
JOCTOBEPHOCTh ~ IOJY4YEHHOM  MH(pOpManuu Ha  OCHOBE
UMEIOIIUXCA 3HAHUM M JOMOJIHUTEIbHBIX MCTOYHUKOB; YMEHHE
HCIIOJIB30BaTh IIPpHW BBIIIOJIHCHUHN y‘IG6HI)IX SaI[aHI/Iﬁ HAay4YHO-
HOMYJISPHYIO JUTEPATYPY ¢buznyeckoro cojiep KaHus,
CIIPaBOYHBIE Marepuaibl, pecypcbl cetu VHTepHeT; BiageHue
0a30BbIMHM HaBBIKAMH IpeoOpa3zoBaHUs MH(MOPMALMU W3 OJHOU
3HAKOBOW CHCTEMBI B JIPYI'YH0; YMEHHE CO3/1aBaTh COOCTBEHHEBIC
IUCbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE MH(popMaIuu u3

HECKOJBbKHUX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA OI'2 10O ®U3UKE

Kon

IIpoBepsieMblii 3JIeMeHT colepKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexanuueckoe ABH>keHUe. MarepuanbHasg Touka. CucremMa oTcuéra.

OTHOCHUTENHLHOCTD JABUKCHUA

PaBHOMepHoe U HCPABHOMCPHOC JIBHIKCHHC. Cpez(H;m CKOpPOCTbh.

1.2 dopmyiia st BBIMUCICHUS CPEeAHEN CKOpocTu: v = S/t
PaBHOMepHOE IPSIMOJIMHEMHOE JBUKCHHUE. 3aBUCUMOCTh
KOOpJMHAThl TeJa OT BPEMEHM B CiIy4a€ paBHOMEPHOTO
Hpi[MOJII/IHef/'IHOFO JABUXCHUA:
1.3 xf)=x,+uf
I'paduky 3aBUCUMOCTH OT BPEMEHU MJIs HPOEKLHH CKOPOCTH,
MNpoCKIMU TMEPEeMCIICHUA, IYTH, KOOPAHWHATHBI IIPH PABHOMCPHOM
IPSMOJIMHEHMHOM JIBUXKEHUHU
3aBUCUMOCTb ~ KOOpPAMHATBI Tela OT BPEMEHM B  CiIydae
PaBHOYCKOPEHHOI'O NPSIMOJIMHEWHOTO IBUKEHHUS:
2
Sx(f}=1'g:*f—a=*;
2
@opMynbl Uil NPOCKLUUH IEPEMEIICHUS, MPOEKIUH CKOPOCTH H
IPOEKIMY YCKOPEHHsI TP PABHOYCKOPEHHOM MPSIMOJIMHEHHOM
JBUXCHUMU:
1.4 2

¢
Sy (f) =Upy - a‘_g_ﬂrnc’ 3 E 3
U.\'('f) =Up, +4d, -1,

a.(f) =canst,

3 2

U!.‘r‘ == Uhf ZEGISI
I'paduke 3aBHCHMOCTH OT BPEMEHH JUIS IMPOCKIIMU YCKOPCHHUSI,
IPOCKIIMKU CKOPOCTH, NPOCKIHUHU IICPEMCIICHUA, KOOPAHMHATHI IIPpH

PaBHOYCKOPEHHOM MPAMOJIMHENHOM JBHKECHUU




1.5

CBoOognoe nageHue. GopmyIibl, ONMUCHIBAIOIINE CBOOOIHOE Ma/ICHNUE
TeNa Mo BEPTHKANU (IBUKEHHE Tela BHU3 WM BBEPX OTHOCHUTEIHHO
noBepxHoctu 3emun). ['paduku 3aBUCMMOCTH OT BpEMEHHU JUId
MPOEKIIUA YCKOPEHUS, MPOEKUUU CKOPOCTH U KOOPAWHATHI MpPH

CBO6OI[HOM MaaCHUM TCJIa 10 BEPTUKAIIN

1.6

CkopocTb PaBHOMEPHOIO  JBMKECHMSI Telda [0 OKPYKHOCTH.
Hanpasnenue ckopocTu.
®opmyna 1 BBIYUCIEHUS CKOPOCTH 4Y€pe3 paauyC OKPYKHOCTH H

nepuoJ1 00OpaIeHus:

2R
T

LlenTpocTpemuTenbHOE YCKOpEHHE. Hanpasnenue
LHEHTPOCTPEMUTENBHOTO ycKOpeHus. Dopmyna s BBIYMCICHUS

YCKOPEHUSL:

1.7

Macca. IInoTHOCTB BCIICCTBA. CDopMyJIa JJIA BBIYMCIICHUA

IIJIOTHOCTU:

_m
V=5

1.8

Cuita — BektopHas ¢puzudeckas BennuuHa. CoKeHne CUil

1.9

SIBnenne nnepuuu. llepsslii 3akoH HeroToHa

1.10

Bropoii 3akon HeroTona:

F=m-a
CoHarnpaBieHHOCTh BEKTOpPA YCKOPEHHUsI TeJla U BEKTOpa CUJIbI,

JEeHCTBYIONIEH Ha TEJO




Bzaumopeiicteue Ten. Tperuit 3akoH HeroToHa:

Fy y=-Fis

TpeHI/Ie IMOKOSA W TPCHUEC CKOJILKCHUA. CDOpMy.]Ia JJIsA BBIYMCIICHUA

MOAYJIA CHJIbI TPCHUA CKOJIbKCHUSA:

1.12 F_=n-N
p =L
Hepopmanus tena. Ympyrue u Heynpyrue nedopmanuu. 3aKkoH
ynpyroit nedpopmanuu (3akoH I'yka):
1.13 F=k-Al
Bcemuphoe tarorenue. 3akoH BCEMUPHOT'O TATOTEHHUS:
My - M
F=G-——=
R
Cuna 1spxecTu. Y CKOpeHHe CBOOOHOTO MaIeHHS.
1.14
@opmyna A BBIYHCICHHUS CHIIBI TSHKECTH BOJIU3M TIOBEPXHOCTH
3emuu: F =mg.
JIBmxenue maneT Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpys3ku
Hmnynec Tena — BeKTopHas Gpu3ndeckasi BeIMYUHA.
1.15 p=mo
Hmnynsc cuctemsl Teln. M3Menenue ummynbca. IMIynsc CHITbI
3aKOH COXpaHEeHHsI UMITYJIbCa I 3aMKHYTOM CHUCTEMBI Te:
1.16 D=nyUy +n, Uy =const
PeaktuBHOE NBHXKEHUE
Mexanunueckas pabora. @opmyra A BBIYUCICHUS PaOOThI CUJIBIL:
1.17

A=Fscosc

Mexanudeckast MOIITHOCTb:




(578

4'1I'Ir= =

1.18

Kunernueckas u noteHunaiibHas sHeprus. Gopmyia s

BBIYMCIICHHST KHHETUYECKOM OHCPIUM:

:

mu-
B3

Teopema o xkuHeTHuecKkou s3Heprun. Gopmyia It BBIYUCICHUS

NOTEHLIUAJIbHON PHEPIUH TEJa, TOJAHATOTO

HaI 3eMIIEN:

E,= mgh

1.19

Mexanunueckas OHCPIUsi:
E=E;+E,

3aKOH COXpaHEHHs] MeXaHU4ecKol sHepruu. Popmyiia 1Jid 3aKOHa
COXpAHEHHsI MEXaHUYECKOW YHEPTUH B OTCYTCTBUE CUJI TpEHUs: £ =
const.

HpeBpameHHe MEXaHUYEeCKOU OHCPIUH IIpU HAJIMYHUU CHUJIbI TPCHUS.

1.20

[IpocThie MexaHU3MBI. «300TOE TPABUIIO» MEXAHUKHU.
Preruar. MomenT cwiiel: M - Fl.

VYciioBre paBHOBECHS phluara:
M +M, +..=0
[TonBukHbIM 1 HenoABWKHBINA O0510ku. KII/] mpocThIx MexaHH3MOB,

iji= AAuonem.a

SATPATEHAA &

1.21

JlaBneHue TBEpAOTO Tena.

dopMyia 11 BBIYMCIICHMS 1aBJICHHs TBEPIOTO Tena:

ol




JaBnenue raza. ATMocepHoe aBieHuE.
['unpocraTyeckoe AaBleHUuEe BHYTPH KUIKOCTH.

d)opMyﬂa AJI1 BBIYUCJIICHUA OABJICHUS BHYTPH ) KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBauueckuil npecc

1.23

3akon Apxumena. Popmyna I ONPENETICHHUS BBITAIKUBAIOIIEH

CHIJIBI, ﬂeﬁCTByI'OH_[eﬁ Ha TCJIO0, HOpr)KéHHoe B X KUAKOCTH UJIN I'a3:
E A T pgv

Ycnosue nnaBanud Tena. [lnaBanue CYZAO0B 1 BO3AYXOIIAaBAHUC

1.24

MexaHu4eckue KoyieOaHHs. AMHJ’II/ITy,I[a, nepuoa MU 4acrora

kosiebanuii. Dopmyria, CBA3BIBAIOIIAS YACTOTY U MEPHOJ] KOJICOAHHIA:

1.25

Marematndeckuil U NpyKUHHBIA MasSTHUKH. [IpeBpaienue sHepruu

IIpu KoJIe0aTEIbHOM JBHXXCHHUH

1.26

BaTYXaI-OH_II/Ie KoJIeOaHHSL. BLIHY)KI[GHHBIC konebanus. Pe3onanc

1.27

Mexanuueckue BOJIHEI. HpO,Z[OJ'IBHBIC H IIOINCPCUYHBLIC BOJIHBI. Z[J'II/IHa

BOJIHBI U CKOPOCTH PACIIPOCTPAaHCHHWA BOJIHBI:

L=b-T

1.28

3Byk. I'poMkocTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha

rpanune AByx cped. MudpasByk u ynpTpa3Byk

1.29

Ilpaxmuueckue pabomuol

H3mepenne cpeaHed IUIOTHOCTH BEIIECTBA; apXHUMEIAOBOM CHJIBI;
KECTKOCTU TPYKUHBI; KO (PUIIMEHTa TPEHHs CKOJbKEHUS; paOOThI
CUJIBI TpPEHUS, CHWJIbl YIPYrOCTH; CPEOHEH CKOPOCTH JIBUKEHHUS
Opycka 1o HaKJIOHHOM IMJIOCKOCTH; YCKOpPEeHHs OpycKa Mpu JBUKCHUH
[0 HAKJIOHHOW IIJIOCKOCTH; YacTOThl W TIEpHOAA KOJICOAHHIA
MaTeMaTHYeCKOT0 MasATHHUKA; YacTOThl M Tepuojaa KoieOaHwuii
IMNPY>XUHHOI'O MassTHHKA, MOMCHTa CHWIJIBI, HeﬁCTBYIOHIGFO Ha pbI4yar,

pa6OTI>I CUJIbl  YIIPYIroCTHU IIpU noabEmMe I'py3a € HIOMOHIBIO




HETOABIKHOTO OJI0Ka; pabOThI CHIIBI YIIPYTOCTH MIPH MOAbEME Tpy3a
C TIOMOIIIBIO MOJBUKHOTO OJIOKA.

HccrnenoBanue 3aBUCHMOCTH apXUMEIOBOM CHIIBI 0T 00BEMa
NOTPY)KEHHOM 4YacTW Teda M OT  IUIOTHOCTH  JKUJIKOCTH;
HE3aBUCUMOCTH BBITAIKHABAOLIEH CUJIBI OT MACChl T€Na; CUJIbl TPEHUS
CKOJIBXKEHUS OT CWIbl HOPMAJIBHOIO JABJICHUA M OT pojaa
IIOBEPXHOCTH; CWIbl YIPYIOCTH, BO3HMKAIOWIEH B IPYKHHE, OT
CTeNeHH JepopMali IPYXKUHBL, YCKOpeHUs Opycka oOT yria
HAKJIOHA HampaBJSIOLIEH; nmepuoja (4acToThl) KOJieOaHU HUTSHOTO
MasiTHUKa OT JJWHBI HHUTH; Tepuojaa KoJleOaHuid MpY>KUHHOTO
MasTHHKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHbBI; HCCIECIOBAHUE
HE3aBHCUMOCTH TepHuoja KoieOaHUN HUTSHOTO MasiTHUKA OT MAacChl

rpy3a. [IpoBepka yciaoBus paBHOBECHS pbluara

1.30

Qusuueckue s61eHUsA 6 npupode. TIPUMEPBI IBUKEHUS C PA3INYHBIMU
CKOPOCTSIMH B )KMBOM U HEKUBOW NPUPOJE, IEUCTBUE CUJIBI TPEHHUS B
OPUpPOLE W TEXHHKE, NPUIMBBI WM OTJIMBBI, JABM)KCHHE IIJIaHET
ConHeyHOM CUCTEMBI, pEaKTUBHOE JIBUKEHUE JKHUBBIX OpPraHU3MOB,
pblYard B TeJle 4YeJOBEKa, BIMSHHME aTMOC(EpPHOro JaBJICHUS Ha
JKUBOM OpraHusM, IJIaBaHUE PbIO, BOCIPUATHE 3BYKOB JKUBOTHBIMHU,

3CMIICTPSACCHUC, celicMUUecKue BOJIHBI, HYHaMH, 5X0O

1.31

Texnuyeckue ycmpoticmea: CIUJOMETP, IaTUYUKH IOJIOKECHHUS,
PacCToOsAHUA MW YCKOPCHUSA, AUWHAMOMCTpP, ITOAUIMIIHUKH, PAKETHI,
pbIYar, MOJIBMXKHBIM U HEMOJBWKHBIM OJOKH, HAKJIOHHAS IJIOCKOCTH,
MPOCTBIC MEXAHU3MBI B OBITY, COOOIIAIOIINECS COCYIbI, YCTPOHUCTBO
BOJIONPOBO/IA, THUAPABIUYECKHI Tpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, MOPILIHEBOW HACOC, apEOMETpP, 3XOJIOT, UCIIOJIb30BAHHE

yIBTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHWA

2.1

OcCHOBHBIE  TOJIOKEHHS ~ MOJEKYISIPHO-KMHETUYECKOW  TEOpHH
CTpOEHUs BemecTBa. Mojenu TBEPIOTO, KUAKOTO M Ta3000pa3HOro

COCTOSIHUM BCIICCTBA. KpI/ICTaHHI/I‘leCKI/IC n aMOp(bHBIC TCl1a

2.2

I[BI/I)KGHI/Ie 4aCTull BCIICCTBA. CBs3b CKOPOCTHU JABMIKCHHA YaCTUILl C

Temrneparypoii. bBpoyHoBckoe nBuxenue, mudppy3us




23

CMayuBaHue u KalWJIISAPHBIC ABJICHUA

24 TemioBoe paciiupeHue u cxatue
2.5 TennoBoe paBHOBecHE
6 Buytpennsist sHeprus. Pabota u Temiomepenada Kak CIIOCOOBI
' U3MEHEHMs BHYTPEHHEN 3HEeprun
2.7 Bunel Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3ITyUYEHUE
HarpeBanue u oxnaxzaenue ten. KonmdecTBo TemnoThl. Y enbHas
TEIUIOEMKOCTb:
2.8 : :
Q=cm(t,—1,)
3aKOH COXpaHEHMsI SHEPruu B TEIUIOBBIX IIpolieccax. YpaBHEHHE
TEIUIOBOro OanaHca:
29
G +0, +..=0
Hcnapenne u KoHzaeHcauus. l3MeHeHHe BHYTpEHHEH »HEpPruu B
210 npolecce UcHapeHuss U KoHJeHcauuu. KuneHwe KUIKOCTH.
' VY nenwHas Temiora napoodpazosanusi: L = O/m
2.11 BiaxxnocTs Bo3iyxa
[lnaBnenue u kpucramuzanus. 3mMeHeHune BHYTpEeHHEW >HEpPruu
IpY IJIABJICHUU U KPUCTAJUIM3ALMU. Y AeNIbHAS TEIUIOTA MJIaBICHUS:
2.12
=2
m
BuyTpeHHsist sHeprus cropaHus TOIUIMBA. YJelbHas TeIUIOTa
2.13 CropaHus TorumBa: g = Q/m
514 [Mpuanunsr  paGoter  TemnoBbix asurateneii. KIIJ]  TemmoBoro
' JIBUTATEIs
515 Ilpakmuueckue pabomol

W3mepenue ynenpHON TEIUIOEMKOCTH METAIMYECKOTO LUIUHAPA;




KOJIMYECTBA TEIJIOTHI, IIOJYYEHHOTO BOJIOM KOMHATHON TEMIIEPATYPbI
(UKCUPOBAHHOM Macchl, B KOTOPYIO OIYLIEH HarpeTblii LUIUHID;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HArpeTbiM LWJIMHAPOM, IOCIE
OIyCKaHUs €ro B BOJYy KOMHATHOM TEMIIEPATypbl; OTHOCUTEIbHOU
BIQXHOCTH  BO3/lyXd; YyJIEIbHOM TEIUIOTHl IUIABJICHHS  JIbJA.
WccnenoBanne W3MEHEHHs TeMIlepaTypbl BOJbI IPHU  PA3IUYHBIX
YCIIOBHSX; SIBICHHS TEIJIOOOMEHa NpPHU CMENIMBAHWU XOJOJHOH W

ropsiuei BOJbI; MpoIecca UCIapEeHHs

Dusuueckue s61eHUS 8 npupode: IMOBCPXHOCTHOC HATAXKCHUC U

KallWJUUIIPHBIC  ABJICHHUA B IIPUPOAC, KPHUCTAJIBI B IIPUPOAC,

216 uznyyenue CoiHLa, 3aMmMep3aHue BOJAOEMOB, MOpPCKHE OpH3BI;
o0pa3oBaHuE POChl, TyMaHa, UHesl, CHera
Texnuueckue ycmpoucmeéa: KalWULIPbl, IPUMEPbl HCIOJIb30BaHUA
517 KPUCTAJIJIOB, KUAKOCTHBIM ~TEpPMOMETp, JaT4yuK TeMIEpaTyphl,
' TEPMOC, CUCTEMA OTOIUIEHUS [OMOB, THIPOMETPBI, ICUXPOMETP,
napoBasi TypOHHa, JBUTraTeIb BHYTPEHHETO CrOpaHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onexktpuzanus Tei. J[Ba BUa 3J€KTPUUECKHUX 3apsii0B
3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUYECKOTO0 3apsiia
Onekrpuueckoe moje. HanpsEHHOCTh AJIEKTPUYECKOTO  IOJISL.
3.4 [TpuHIMI cynepno3uLUU 3JIEKTPUYECKUX MOJeH (Ha KaueCTBEHHOM
YPOBHE)
35 Hocurenu snexrpuueckux 3apsiioB. [leficTBUE 3IEKTPUUECKOTO MO
' Ha 3JIEKTpUYECcKHe 3apsapl. [[pOBONHUKYN U TUAIIEKTPUKI
IToCTOSIHHBIN 2JIEKTPUUYECKUN TOK. JIEMCTBUS AIEKTPUUYECKOTO TOKA.
Cuna toka. Hanpsxenue.
3.6 I=q/t, U=A4/4
ONEKTPUYECKOe  CONPOTHUBIIECHUE.  YZIEIbHOE  JJIEKTPUUYECKOE
3.7 COIIPOTHBIICHUE:

R =pl/S




3akon OMa 11 yyacTka anekTpudeckoit uenu: = U/R

3.8
[TocnenoBarenbHOE COEIMHEHNUE IPOBOITHUKOB:
—F -U=l7 +].- = -
I,=I,: U=U,+U,; R=R +R,
3.9 [TapannensHOE COETMHEHUE TPOBOAHUKOB PABHOT'O CONPOTHUBIICHUS:
U =00 F=1L +L:R=£.
1 e | § - -.3
CwmelniaHHbIe COCTMHEHUS MPOBOTHUKOB
3.10 Pabota u MomHOCTb A5ekTprdeckoro Toka. 4 = Ult, P = Ul
3akoH oy — Jlenua:
3
3.11 O=I"-R-t
312 OnbiT OpcTena. MarHuTHoOe MoJ€ NPSMOIO MPOBOJHHUKA C TOKOM.
JIvHUY MarHUTHOW UHAYKUIUH
113 MarautHoe 1oJie  IIOCTOSHHOrO  MarHura. Bj3amMmouelcTBue
IMOCTOSIHHBIX MarHUTOB
3.14 JlelicTBME€ MAarHMTHOTO TOJISl HAa MPOBOJHUK C TOKOM
315 Omnbitel @apazes. SBneHne 31eKTpOMarHuTHOM UHAYKUMU. [IpaBuno
Jlenma
Ilpakmuueckue pabomuol
H3mMepenne 3JIEKTpUYECKOro COMPOTUBIIEHUS PE3UCTOPA; MOIIHOCTH
AJICKTPUUYECKOTO TOKA; pabOTHI JIEKTPUUECKOTO TOKA.
HccrmenoBanne 3aBHCHMOCTH CHJIBI  TOKa, BO3HHKAIOIIEIO B
316 MPOBOJIHUKE (PE3UCTOPHI, JIAMIIOYKA), OT HANpsDKCHUS Ha KOHIAX

IIPOBOJIHHKA; 3aBUCUMOCTH COIIPOTHBIIEHUS OT JUIMHBI IIPOBOJIHUKA,
IJIOLIAU €0 MOIEPEUYHOI0 CEYCHUSA U YAEIbHOIO COIPOTUBIICHU.

IIpoBepka mpaBwia [ DJIEKTPUYECKOIO  HANPSDKEHHUS  IIPU
[IOCJIEIOBATEIbHOM COEAMHEHUN NPOBOAHUKOB; IIpaBUia IS CUIIbI

SJICKTPHUYCCKOI'O TOKA ITPU MapauICIbHOM COCAMHCHUU ITPOBOJAHNKOB




(pe3uCTOpHI U JIAMITOYKA)

3.17

Qusuueckue A6leHUs 6 Npupooe: BIEKTPUYECKUE SIBICHUSA B
aTMocdepe, IEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE IIOJIE
3emiu, apeid MOIIOCOB, POJb MArHUTHOTO TOJNS JJIsl JKU3HU Ha

36MHC, MOJIAPHOC CUSAHHC

3.18

Texnuueckue ycmpoticméa. 3JEKTPOCKOI, aMIIEpPMETP, BOJIBTMETP,
peocTar, CU€T4UK 3JIEKTPUYECKON SHEPruH, 3JIEKTPOOCBETUTENIbHBIE
npuOopsl, HarpeBaTelIbHbIC AIIEKTPOIPUOOPHI (mpumepsl),
JJEKTPUUECKUE IPEOXPaHUTENH, 3JIEKTPOMArHur,

SJICKTPOABUIATCIIb TOCTOAHHOT'O TOKA, TCHEPATOP MMOCTOAHHOI'O TOKA

3.19

3J'I€KTpOMaFHI/ITHI)I€ BoxaHEl. IIkana OJICKTPOMArdMuTHBIX BOJIH

3.20

queBaﬁ MOACJb CBETA. HpHMOHHHCﬁHOG pacipoCTpaHCHHUEC CBCTA

3.21

3akoH oTpaxeHus cera. [lnockoe 3epkano

3.22

[Ipenomnenue cBera. 3aKOH MIPEIOMIICHHUS CBETA

3.23

I[I/ICHepCI/IH CBCTa

3.24

JImnza. Xopx usyderr B smH3e. DOKYCHOE pacCTOSHUE JIMH3BIL.

Onrnueckas cwiia JuH3el: D = 1/F

3.25

I'ma3 kak onrudeckas cucteMa. OnTHYSCKUE HpI/I60pI>I

3.26

Ilpaxmuueckue pabomuol

#HiHHPar##lI3MepeHe  ONTHYECKOW CHIIBI  COOHMpAIOIIECH  JIMH3BI;
(GOKycHOrOo pacCTOsHHA COOHMparomei JHH3BI (10  CBOWCTBY
paBeHCTBAa pa3MEpoOB NpeAMETa W H300paKeHHs, KOTr/a IpeaMeT
pacnoyoxeH B JBOMHOM (hoKyce), ImoKa3aTes NpeJoOMIICHUS CTEKIIa.
##H#H#Par##llccienoBanue CBOMCTBAa HM300paKEHUs, MOIYYCHHOTO C
IIOMOIIBIO COOMPAIOIIECH JIMH3bI; H3MEHEHHSI (POKYCHOTO PacCTOSHUS
JIBYX CIIOKCHHBIX JIMH3; 3aBHCHMOCTH YTJIa TPEJIOMIICHHUSI CBETOBOTO

JIyda OT yrJjia maCHusd Ha I'paHULEC «BO3AYX — CTCKIIO»

3.27

Qusuueckue asieHus 6 npupoode: 3atmenus Connua u JIlyHbl, 11BeTa
TEJ, ONTHYECKHE sBICHUS B arMmocdepe (1Ber Heba, pedpaxiius,

paayra, MUpax)

3.28

Texnuueckue  ycmpoiicmeéa: OYKHM, Tepuckom, (oToammnapar,

OIITUYCCKUEC CBETOBOAbI




KBAHTOBBIE SABJIEHUA

PaguoaktuBHOCTh. Anb(a-, Oera-, ramma-usziiyueHus. Peaxuuu

+ anbga-u Oera-pacnanga
4o Omnwitel Peszepdopna mo paccesnuro anba-yactui. Ilmanerapnas
. MOJIEb aTOMa
4.3 CoctaB aroMHOTrO0 sifipa. M3oTorbl
4.4 [Tepuon monypacmnanga aTOMHBIX siAEp
45 Snepuble peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOIO U MacCCOBOTO
' gmcen
Qusuueckue s61eHUss 6 Npupoode. €CTECTBEHHBIN paaOaKTUBHBIN
46 doH, KOCMHYECKHE JIy4H, PAJUOAKTUBHOE HU3ITyYCHHE MPHUPOIHBIX
' MUHEpAJIOB, JEUCTBUE PATUOAKTUBHBIX H3JIYYCHHH Ha OpraHu3M
YeJIoBeKa
47 Texnuueckue  ycmpoticmea: — CHEKTPOCKON,  WHAWUBUIYaJIbHBIN

JI03UMETp, Kamepa BuiibcoHa, siiepHas sHepreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET






