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¢. boapmas Eaann 2025 rox
INOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o (u3uke Ha ypOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBJICHa Ha OCHOBE MOJOXEHUI U TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTENbHOM MPOTpaMMBbI, MIPEACTABICHHBIX B
dI'OC OO0, a Takxke c yd€roM QenepanbHOl paboyeil MmporpamMMel
Bocnutanus u Konnenuuu npenogaBanus yueOHoro npeamera « Dusukay.

CopepxaHue mporpamMmbl MO (U3MKE HANpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHON IPaMOTHOCTH OOYYaIOIIUXCS M OPTraHU3alNI0 H3y4CHHUS
GbU3MKK Ha NESITENbHOCTHOM OCHOBE. B mporpamme mo gu3uke y4uTHIBAIOTCS
BO3MOKHOCTH y4eOHOro mpenmMera B peanusanuu tpedoBanuiit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM M METAlpeJAMETHBIM pe3ysbTaTaM OOYy4YeHHs, a
TaKKe€ MEXIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB Ha
YpPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMUs.

[Iporpamma mo (¢u3MKEe YCTaHABIMBACT pacIpeiesieHne Yy4eOHOro
Marepuana mo rogamM oOydyeHus (IO Kiaccam), MNPEIIaraeT MPUMEPHYIO
MOCJIEIOBATEIbHOCTh M3YYEHHS] TEM, OCHOBAaHHYI0 Ha JIOTHMKE pa3BUTHS
MPEAMETHOIO COACPKAHUSA U YyUETE BO3PACTHBIX OCOOCHHOCTEN O0YYAIOIINXCS.

[Iporpamma mno ¢usuke pazpaboTaHa C IENbI0 OKa3aHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duzrka ABISETCS CUCTEMOOOPA3YIOIUM JJII €CTECTBEHHOHAYUYHbBIX
y4eOHBIX MPEJAMETOB, IOCKOJIbKY (DU3UYECKHME 3aKOHBI JIeKaT B OCHOBE
MIPOIICCCOB M SIBJICHUH, HM3y4aeMbIX XHMHEH, OHMOJOTHEH, acTpOHOMHEH H
dbusndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MHUpa, TPENOCTaBIseT HauOoyiee SCHbIE OOpasllbl MPUMEHEHHS HAyYHOTO
METO/1a TMI03HAHMS, TO €CTh CIIOCO0A MOJYUYEeHHSI IOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 riaaBHBIX 3a7a4 (GU3NUECKOro 00pa30BaHUs B CTPYKTYpE 0OIIETo
oOpa3oBaHUsI COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHOW IPAMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE MpeArojiaraeT oOBJaJcHUE
CJIEIYIOUIUMU KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOLUIMMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;
e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



e MHTCPIPCTHUPOBATH JaHHBIC u HCIIOJIB30BaTh HAaY4YHBIC
A0Ka3aTCJIbCTBA I ITOJTYUCHUS BBIBOJOB.

[lenn u3yuyeHus (U3MKUM HA yYpOBHE OCHOBHOTO OOIIETO OOpa30BaHUsA
onpeneneHsl B Konneniuu npenomaBanus ydeOHoro npeamera «Dusuka» B
oOpa3oBarenbHBIX opranuzauusx Poccuiickoit ®enepanuu, peanu3yronmx
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHON pEIICHUEM
Komnerun MunuctepctBa npocsenienust Poccutickoit denepanuu (IpoTOKO
ot 3 nexadps 2019 r. Ne [1K48H).

Heau nzyyenust Gpusnuku:

npUOOpEeTeHNEe HMHTEpPEca M CTPEMIJICHHS OOYYalOIUXCS K HAYYHOMY
U3YYCHUIO TIPUPOJIbI, PA3BUTUE MX HHTEIJICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHWA O HAYYHOM METOJ¢ IIO3HAHHWS |
bopMHpOBaHNUE WCCIICOBATEIHLCKOTO OTHOIICHUSI K OKPYXAIOIUM
SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa M3y4deHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKWY;
dbopMHpOBaHUE TIPEICTABICHUNA O POJIM (DU3HMKH JJIST Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE TMPEJCTABICHUN O BO3MOXKHBIX cepax  Oymymiei
npodeCCUOHAIBHOW ~ JICSITEIBHOCTH,  CBSI3aHHOM ¢ (PUBHKOMH,
MOJITOTOBKA K JaTbHEHIIIEMYy 00YUCHHUIO B 3TOM HAIpPaBJICHUH.

JlocTrKEeHHME 3TUX IIeJIel MPOrpaMMbl 10 (PU3KMKE Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1aY:

npuoOpeTeHre 3HAHUW O JAUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKUX, TCTUIOBBIX, SJIEKTPUYCCKUX, MATHUTHBIX U KBaHTOBBIX
SIBJIICHUSIX

MpUOOpETEHNE YMEHUN OMUCHIBATH U OOBSICHATH (PU3UUECKUE SBIICHUS
C MCTIOJIb30BAaHUEM TIOJyUYCHHBIX 3HAHUMH;

OCBOCHHME METOJIOB pEIICHUS MPOCTEUIUX pacyETHBIX 3a1ad ¢
UCTIOJTb30BaHUEM bu3HIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUW HaOMIOAaTh MPUPOJHBIC SBICHUS W BBIOJHSTH
OTIBITHI, TAOOPATOPHBIE Pa0OTHI U IKCIIEPUMEHTATIBHBIC HCCIICOBAHUS
C MCTIOJIb30BAaHUEM U3MEPHUTENBHBIX TPHOOPOB;



e OCBOGHHE TPUEMOB paboTel ¢ uHbopmammend  PUINIECKOTO
COJIEpKaHusl, BKIIIOUass MH(POPMAIMIO O COBPEMEHHBIX JOCTHKCHHSIX
(bu3MKY, aHATN3 U KPUTUYECKOE OIICHUBaHUE WH(DOPMALINK;

e 3HAKOMCTBO €O cdepamu  mpodecCUOHATLHOW  JIEATEIIbHOCTH,
CBSI3aHHBIMH ¢ (U3UKOH, © COBPEMEHHBIMH TEXHOJIOTHUSIMH,
OCHOBaHHBIMHU Ha JIOCTIKEHUSAX (PU3NICCKON HAYKH.

Ha usyuenue ¢uszuku (6a30BbIli YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus oTBOAUTCS 238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HEJIEIIO0),
B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 gaca B
HEJISTIO).

[Ipennaraemsiii B mporpamMme 1o (u3uKe rnepeyeHb J1adopaTopHbIX padoT
U OIIBITOB HOCHUT PEKOMEHJATEJIbHBIA XapaKTep, Y4YWUTENb JIeJIaeT BBIOOP
MPOBEJICHUS JIa0OpPaTOPHBIX PAOOT M OIBITOB € YYETOM HHIUBHIYAJTbHBIX
O0COOCHHOCTEM  OOydYarommxcs, CHUCKa JKCIEPUMEHTAJIbHBIX  3aJIaHHM,
MpeiaraéMbIX B paMKax OCHOBHOTO TOCYJJapPCTBEHHOT'O K3aMeHa 1o (pU3uKe.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®uszuka — Hayka O mpupone. fBieHus npuponsl. Pusnueckue
ABJICHUS: MEXAHWYECKHE, TEIUIOBBIE, DJJIEKTPUYECKHE, MAarHUTHBIE,
CBETOBbIE, 3ByKOBBIC.

®dusnueckne BenuuuHbl. M3MepeHue  (QU3MUECKUX ~ BEJIMYMH.
®uznueckue mpuoOopel. [lorpemHocts u3MepeHuil. MexayHapoaHas
CUCTEMA €IVHULL.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAayKH H3Y4arOT HPHUPO.LY.
EcrecTBeHHOHay4yHBId METOJ TO3HAaHUSA: HAONIOJEHUE, IIOCTAaHOBKA
HAay4HOI'O BOIIPOCA, BBIABMIKEHHWE THUIIOTE3, JKCIIEPUMEHT II0 IIPOBEPKE
TUIIOTE3, OOBsICHEHHUE HalmromaemMoro sipiaeHus. OnucaHue (HU3NYECKUX
SIBJIEHUH C IIOMOIIBIO MOJEIEH.

Jemoncmpayuu.

1. MexaHu4ecKue, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE

SIBJICHUSL.

2. ®Ousuueckue npuOOpPHl W MOpoUEAypa NPSIMBIX HU3MEpPEHUM
aHAJIOTOBBIM U LU(PPOBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

2. M3mepeHue pacCTOSTHUN.

3. H3zmepenue oO0bEéMa )KUAKOCTH U TBEPJOTO Tea.

4. OmnpeneneHue pasMepoB MaJIbIX TEJ.

5. 3mepenue  TemrepaTypbl IOpU  IMOMOIIA  KHJIKOCTHOTO
TEPMOMETPA U AaT4YUKA TEMIEPATYPBI.

6. IIpoBeneHue wmccienoBaHHUs MO MPOBEPKE TUITOTE3BI: TAIBbHOCTH
noJyi€Ta IIapuKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OOJbIIe, YeM
0o0JIbIlIe BBICOTA ITYCKA.

Pa3znen 2. IlepBoHayajibHbIe CBEeCHUS 0 CTPOEHNH BellleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJIbI, X pa3Mmepbl. OIBITHI,
JTOKa3bIBAOLINE TUCKPETHOE CTPOEHUE BEIECTBA.



JBmxenue yactul BemecTBa. CBs3b CKOPOCTH ABWKEHHS YACTHI[ C
temmnepatypoii. bpoyHoBckoe paBwkenue, auddysus. BzaumoneiicTtBue
YaCTUI] BEIIECTBA: MPUTSHKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHHS BEILECTBA: CTPOCHUE Tra30B, XKUIKOCTEH U
TBEPABIX (KPUCTAJUIMYECKUX) Tell. B3auMocBsI3b MeXay CBOMCTBaAMU
BEILIECTB B Pa3HbIX arperaTHbIX COCTOSHUSX U UX AaTOMHOMOJIEKYJISIPHBIM
cTpoeHrneM. OCOOEHHOCTH arperaTHhIX COCTOSIHUIA BOJIBI.

Jlemoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO JABMKEHHUS.

2. Habmonenue nuddysuu.

3. HaOmionenue sBieHUil, OOBSCHAIOMIMXCA NPUTHKEHUEM WU

OTTAJIKMBAHUEM YACTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OreHka JuameTpa aroMa METOJOM pPsAI0B (C HUCIOJIb30BaHUEM

dboTorpaduii).

2. OmbITHI 10 HAOJIIOICHHUIO TETUIOBOT'O PACIIMPEHHUS Ta30B.

3. OnbITel MO OOHApPYXEHUIO JEHCTBUS CHUJI  MOJIEKYJSPHOTO

MPUTSHKCHHUS.

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl.

MexaHndyeckoe  JBHKEHHME. PaBHOMEpHOE HW  HEPABHOMEPHOE
nBuxeHne. Ckopoctb. CpeqHsst CKOPOCTh MPU HEPABHOMEPHOM JIBUKECHUMU.
Pacuér myTu u BpeMeHU ABUKCHUS.

SlBnenne wuHepHMU. 3aKOH uWHepUMU. B3anmmonencTBue TeNl Kak
NpUYMHA U3MEHEHUsS CKOPOCTH JBWKEHMS Tel. Macca Kak Mepa
uHepTHOCTHU Tena. [oTHOCTh BemecTBa. CBsI3b MIIOTHOCTU C KOJIMYECTBOM
MOJIEKYJ B €IMHHUIIE 00BEMA BEIIECTRA.

Cuna Kak xapakTepuCTHUKa B3auMoJelcTBUs Tesl. Cujla ynpyroctu u
3akoH ['yka. M3mepeHue cuiabpl ¢ NOMOIIBIO AWHAMOMETpa. SIBieHue
TATOTEHUS U cuia TsokecTu. Chila TSHKECTH Ha IpYyrux riaHeTtax. Bec tena.
HeBecomocTh. CrokeHHE CWJI, HANpPaBICHHBIX MO OJHOM MPSMOM.
PaBHogneiictByromasa cwi. Cuna TpeHusi. TpeHHE CKOJIbKEHUS U TPEHUE
nokosi. TpeHue B IpUpOIE U TEXHUKE.

Hemoncmpauyuu.

1. HaOmroneHue MeXaHU4YeCKOTO ABUKEHHUS Tea.

2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBHKECHUSI.



3. HaOmionenue siBneHus HHEPIUU.

4. HaOmroieHue u3MeHEeHUsl CKOPOCTHU MPHU B3aUMOJICHCTBUU TEJI.

5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEI.

6. Cl0)eHue CUJI, HallPaBJIEHHBIX IO OJHOU MPSMOM.

Jlabopamopuvie pabomul u onvimaul.

1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JBMKEHHUS (IIapUKa B
XKUIKOCTH, MOJIEITH JEKTPUUECKOTO aBTOMOOUJISL U TaK Jayee).

2. OnpeneneHue CcpelHEN CKOPOCTH CKOJBXKEHUS Opycka WiIH
[IapUKa [0 HAKJIOHHOW IUIOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  PaCTSHKEHUS
(nedopmanum) npyKUHBI OT TIPUIIO)KEHHOW CHJIBL.

5. OnbITel, JEMOHCTPUPYIOUIME  3aBHCHUMOCTb  CHJIbI  TPEHUS
CKOJBKEHHMS] OT Beca Tela M XapakTepa CONPUKACAIOLIUXCS
ITOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CnocoObl yMEHBUIEHUSI MW  YBEIWYEHUS JIABJICHMSL.
JlaBnenue rasza. 3aBUCUMOCTb JaBJEHHUS raza oT oObEMa, TeMmepaTypsbl.
[lepenava naBneHust TBEPABIMHM TEJAMH, >KUAKOCTSIMH M Ta3aMu. 3aKOH
[Tackayg. IIlHeBMaTuyeckre MallWHBI. 3aBUCUMOCTH AABJICHUS KUIAKOCTH
oT riyounsl. ['mapocratnueckuii mapagokc. CooOmarommuecs COCyJIbl.
['MapaBnuyecKkue MeXaHU3MBbI.

Atmochepa 3emnm u  armocepHoe  gamieHue. IIpuuuHbI
CYLIECTBOBaHMs BO3AYIIHOM o0Oonouku 3emiu. Oneir  Toppuuesuiu.
N3smepenne atMmochepHOTO MaBiCHHs. 3aBUCHUMOCTH aTMOC(HEpPHOTro
JABJICHUS OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopsl mns uzmepeHwus
aTMOC(EpHOTO JTaBJICHUS.

JlelicTBre KHUIKOCTM M Tra3a Ha IMOrpy:)KEHHOE B HUX TEIIO.
Breitankuparomas (apxuMenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten.
BosnyxonnaBanue.

Hemoncmpauuu.

1. 3aBUCHUMOCTbH JABJICHUS Tra3a OT TEMIIEPATYpHI.

2. llepenaua naBieHUs KUIKOCTHIO U Fa30M.

3. CooOmraroruecs: CoCyabl.

4. I'mppaBiryecKui mpecc.



[IposiBinenue nelcTBUsl aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHJIBI OT 00bEMa MOTPY>KEHHOMN
YaCTH TEJA U IIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOU JKHIKOCTH.
VYcmoBue 1U1aBaHus TEJN: IUIAaBAaHUE WA TOTPYKEHHE Tel B
3aBUCHUMOCTH OT COOTHOIIEHUS IJIOTHOCTEM TeNa U JKUIKOCTH.

Jlabopamopnvie pabomul u onvimaul.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tela B BOJE OT 0O0bEMa
MOTPYKEHHOM B KUJIKOCTb YacTH Tea.

OnpeneneHue BBITAIKUBAIOIIEH CHIIbI, JEHCTBYIOLIEH Ha TEIO,
IIOIPYKEHHOE B )KUJIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUIIBL, JEHCTBYIOMIEH
Ha TEJIO B )KUAKOCTH, OT MAcCChl TeJA.

OnbITEI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTH  BBITAJIKUBAIOLIEH
CWIbI, JEUCTBYIOIIEW HAa TEIO0 B JKHUJIKOCTH, OT 0O0bEMa
IOTPYKEHHOM B KUJKOCTb YACTH TEJIA U OT IJIOTHOCTH JKUIKOCTH.
KoHcTpynpoBanune apeoMeTpa WJIM KOHCTPYMPOBAHHUE JOIKH M
OIIpPEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTB.

[IpocTbie MeXaHU3MBI: pblyar, 0JOK, HAaKJIOHHAs IIOCKOCTh. [TpaBuio
paBHOBecud pbruara. [I[puMeHeHne npaBuiia paBHOBECHS pblyara K OJIOKY.
«3onoroe mpaBuio» MexaHuku. KIIJ[ mpocteix mexanusmosn. lIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas U mOTE€HUHAIbHASI YHEPTHSL.
[IpeBpanieHre OMHOrO BHAA MEXAHUYECKOM JHEPrUu B JIPYroil. 3aKoH
COXPaHEHUsI DHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimaol.

1.

Onpenenenue padOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH
TeJa M0 FOPU30HTAIbHON IIOBEPXHOCTH.

HccenenoBanue ycioBui paBHOBECHs pblyara.

N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.

M3yyeHune 3aK0HA COXPaHEHUsI MEXaHUYECKON DHEPTUN.



8 KUIACC

Pa3znen 6. TemioBble siBJIeHUS.

OCHOBHBIE  TOJIOKEHUS  MOJIEKYJIPHO-KUHETUYECKOW  TEOpUH
CTPOCHMS BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OTBITHL,
MOATBEPAKAAIONINE OCHOBHBIC TMOJIOKEHUSI MOJEKYJISIPHOKMHETUYECKON
TEOPUHU.

Mogenu TBEPAOTO, )KUAKOIO U ra3000pa3HOr0 COCTOSIHUI BEILIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOWCTB Ta30B,
JKUJKOCTE U TBEPABIX TEJI HA OCHOBE TOJIOKEHUW MOJIEKYJISIPHO-
KMHETUYECKOW Teopruu. CMayrMBaHWE W KaNWJUISIPHBIE sIBJIICHUS. TernnoBoe
pacuIupeHue 1 cxxatue.

Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIIOBOTO
NBIDKEHUA  vacTull. Buyrpennsss osHeprus. CrnocoObl U3MEHEHUS
BHYTPEHHEH »HEpruu: TeIulonepeaaya MU COBEpIICHHE paboThl. Bumiel
TeIUIonepeaayu: TEMIONPOBOIHOCTh, KOHBEKIIHS, U3JIyUCHUE.

KomngyectBo  TemimoThl. YIelpbHAs  TEIUIOEMKOCTH  BEIIECTBA.
TemooOMeH W TEIJIOBOE paBHOBECHE. YPaBHEHHE TEIUIOBOrO OalaHca.
[InaBreHre W OTBEpPAEBAHME KPUCTALUIMYECKUX BEIECTB. Y AeJbHas
Teriota TiaBieHus. IlapooOGpa3zoBanue u koHjeHcanusi. Mcnapenue.
Kunenue. VYpaenpHas  TemuoTa  mapooOpa3oBaHusl.  3aBUCUMOCTH
TeMIepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JaBJICHHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsl.

[Tpuniuner  paGotel  TemnoBbix aurarenedt  KIIJ  TemoBoro
nBUraresns. TerioBble JBUTATENN U 3alllUTa OKPY>KAIOIIEH CPeIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.

2. HabGmonenue nuddyszuu.

3. HaOnronenue siBieHuN cMauMBaHUs U KaTWJUISIPHBIX SBJICHUM.

4. HabmroieHue TeraoBOro paciuiupeHus Tell.

5. V3mMeHeHue naBlieHUs Ta3a MPpU U3MEHEHUU 00bhEMa U HarpeBaHUU

WJIU OXJIQXKICHUU.
6. IIpaBuna usmepeHus remMnepaTypsl.
7. Bunel Tenonepenayu.



8. OxJjaxaeHue Npu COBEPIICHUH PaOOTHI.

9. HarpeBanue 1nipu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHME TEIIIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HabnrogeHue KUneHus.

12. HaGnroieHue nocTosiHCTBa TeMIIEpaTyphl P IJIaBJICHUU.

13. Moenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopnvie pabomul u onvimaul.

1. OnmpITBl 1O OOHAPYXEHUIO JACHCTBUS CHJI  MOJEKYJISIPHOTO

MPUTSKCHHUS.

2. OnmpIThl TO BBIPALIMBAHUIO KPUCTAILUIOB MOBAPEHHON COJMU WIIH

caxapa.

3. OnpITel 1O HAOJIONEHUIO TEIJIOBOTO PACIIUPEHUs] Ta3oB,

KUJKOCTEH U TBEPABIX TEI.

4. OmnpezneneHue JaBJICHUS BO3IyXa B Oa/JIOHE HITIPUIIA.

OnbIThI, IE€MOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT
ero o0bEéMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.
6. IIpoBepka TUMOTE3bl JTUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA
KUJKOCTH B TEPMOMETPUUECKON TPyOKe OT TeMIIepaTyphl.

7. HaOmionenue n3aMeHeHUs] BHYTPEHHEH SHEPTUH Tela B PE3ysibTaTe
TEIJIoNepeay U padOThl BHEITHUX CHJI.

8. HccnenoBaHue sBJCHUS  TEIJIOOOMEHa MpPU  CMEIIMBAHUU
XOJIOZHOM U TOPSYEr BOJIBI.

9. OmpeneneHre KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW TIpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

10. OnpenenieHne yaeabHON TeTIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliiecca ucnapeHusl.

12. OnipeniesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

Onektpuzaumss  Ten.  J[Ba  pomga  DIIEKTPUYECKHX  3apsioB.
B3aumoneiictBue 3apsikeHHbIX Tel. 3akoH KynoHa (3aBUCHMOCTH CHIIBI
B3aMMOJICHCTBUS 3aPSKEHHBIX TeJl OT BEJIWYUHBI 3apsiIOB U PACCTOSIHUS
MEXIY TEIaMu).



DnekTpudeckoe Tnose. Hanpsk€EHHOCTH  3JIEKTPUYECKOTO  IOJIS.
[IpyHIMNT CyNEepHo3UIMU  AIEKTPUUECKUX MojJed (Ha KaueCTBEHHOM
YpOBHE).

Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHbBINA 3JIEKTPUUYECKHI
3apsa. Ctpoenne aroMa. [IpoBOAHUKH U JUANEKTPUKHU. 3aKOH COXPAaHEHUS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBUA CYUIECTBOBAHUS AJIEKTPUUYECKOTO
TOKa. VMICTOUHMKHM TOCTOSIHHOTO TOKa. JI€MCTBUA SIIEKTPUUYECKOrO TOKA
(TerI0BO€, XMMUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B KUJKOCTIX U
raszax.

Onektpuueckass uenb. Cuila ToKa. DJIEKTPUUYECKOE HAIpSKEHUE.
ConpoTuBIECHHUE TPOBOIHUKA. Y JETBHOE COMPOTUBIICHUE BEMIECTBA. 3aKOH
Oma s yuactka nenu. [lociaenoBaTenpHOE U NapauIeIbHOE COCTUHEHUE
MIPOBOJIHUKOB.

PaGoTta u MouIHOCTH 3JMeKTpUYecKkoro Ttoka. 3akoH J[xoyns—Jlenna.
DnexkTpudecKrue Ienu M MOTPeOUTENn DJIEKTPUUYECKONW IHEPruu B OBITY.
KopoTtkoe 3ambikanue.

[ToctostHHBIE MarHuThl. B3anMoaencTBHE MNOCTOSTHHBIX MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3eMJIM U €r0 3HAYEHUE IS )KM3HU Ha
3emne. OmnwiT Opcrena. MarHUTHOE TIOJ€  AJIEKTPUUECKOTO  TOKA.
[IpumeHeHune 3EKTPOMArHuToB B TEXHUKE. [[€fiCTBME MAarHUTHOTO MOJIS Ha
MPOBOJHUK C  TOKOM.  OJEKTPOJABUTaTelib  IMOCTOSHHOTO  TOKAa.
Hcnonp30BaHne 3JIEKTPOJABUTATENEN B TEXHUYECKMX YCTPOMCTBaX M Ha
TPaHCIIOPTE.

OmnbiTel @apazes. fABiaeHUE dMEKTPOMATrHUTHOW MHAYKUUHU. [IpaBuio
Jlenua. DnexrporenepaTop. CriocoObl MOMyUYEHHUS EKTPUUECKON IHEPTUH.
DJIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpayuu.

1. DnexTpuzanus Tedl.

2. JIea poma JNEKTPUYECKMX  3apsiIOB WU B3aUMOJIECUCTBHUE
3apsIKECHHBIX TEJL.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DNeKTpocTaTUieCcKast HHAYKIUS.

3aKOH COXpaHEHUS FNEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKY U TUDIIEKTPUKH.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaennupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKYN TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne CHIlbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTpUUECKOTO HAMPSKEHUS! BOJBTMETPOM.

Peocrar n MarasuH COIpOTUBIIEHUN.

B3anMopericTBrEe NOCTOSTHHBIX MATHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTH Pa3CIICHUS ITOJI0COB MATHUTA.
MogenupoBaHre MarHUTHBIX I10JIEU IOCTOSIHHBIX MarHUTOB.
OmnsIT Dpcrena.

MarnuTtHOE o€ ToKa. DJIEKTPOMArHHmT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMAarHUTHOM MHIYKLHH.

OmneiTer Qapanes.

3aBUCHMMOCTD HAIlPaBJICHUSI HMHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

OneITEl IO HAONIOACHUIO JJICKTPU3AIUU TENl WHAYKIMCH U TIpH
COTPUKOCHOBCHHH.

HccnenoBanue NeiCTBUS AJIEKTPUUECKOTO OISl Ha TIPOBOAHUKA U
JTUDJICKTPUKH.

COopka u mpoBepka padOThl AIEKTPUUYECKONU IIEMU MOCTOSHHOTO
TOKa.

W3mepenne u peryanpoBaHie CHIIbI TOKA.

W3mepenne u peryanpoBaHne HAMPSHKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TOKa, WAYIIETO 4Yepe3
pPE3UCTOP, OT COMPOTHUBJICHUS PE3UCTOpPAa W HANPSHKEHUS Ha
pesucrope.

OneITB, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH  AJIEKTPHUYECKOTO
COTMPOTUBJICHUS MPOBOAHMKA OT €ro JUIMHBI,  I[UJIOMIAT!
MIOTIEPEYHOTO CEUCHUS U MaTepuaa.



10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

IIpoBepka IpaBuia CJIOXKEHUS HaIPSHKCHUN npu
IIOCJIEIOBATEIILHOM COEUHEHUU ABYX PE3UCTOPOB.

[IpoBepka mpaBmia I CWIBl TOKa IIPU  [APAIIIEIBHOM
COEIMHEHNH PE3UCTOPOB.

Omnpenenenne padOTBl AIEKTPUUYECKOTO TOKA, HAYIIETO Yepe3
pe3ucTop.

OnpeneneHne MOIIHOCTH IEKTPUYECKOTO TOKA, BBIACIIAEMON Ha
pe3ucrope.

HccnmenoBanne 3aBUCHMOCTH  CWJIBI  TOKA, HMIAYLIETO 4Yepe3
JIAMIIOYKY, OT HAIIPsDKEHUs Ha HEH.

Onpenenenue KII/] nHarpeBarens.

HccnmenoBanie  MarHUTHOTO — B3aUMOJCMCTBHSI  IOCTOSIHHBIX
MAarHMTOB.

WN3ydyeHne MarHWTHOrO MOJIA TOCTOSHHBIX MAarHUTOB IpU HX
O00BEIMHEHUU U Pa3JICIICHUN.

HccenenoBanne NEUCTBUSA DJIEKTPUUYECKOTO TOKA HA MATrHUTHYHO
CTPEJIKY.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJECHCTBHS
KATYIIKX C TOKOM M MarHuTa OT CUJIbl TOKA U HaIIpaBJICHKs TOKA B
KaTyILKE.

N3ydeHne nercTBUsI MAarHUTHOTO TOJIS1 HA IIPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u u3ydyeHue padoThl JJIEKTPOABUTATEIS.
N3mepenne KII/] anexkTpoaBuraTeabHON yCTaHOBKH.

OneITl MO  MCCIENOBAHUIO  SBJICHHUS  AJIEKTPOMATHUTHOMN
WHIYKLIWHU: HUCCIIEIOBAHUE W3MEHEHUM 3HAYECHUS W HAIPABIICHMS
WHIYKIIMOHHOT'O TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBukeHHe. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS. PaBHomepHOE
MPSMOJIMHEWHOE JBHXKeHHe. HepaBHOMEPHOE MPSIMOJIMHENHOE IBUKECHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue.  PaBHOYCKOpEHHOE  NPSMOJIMHEMHOE  JIBH)KCHHUE.
CBo0Ooxnoe nmagenue. OneiTel ['anuies.



PaBHOMepHOE nBMXEHHE MO OKpykHOCTH. llepron u wyacrtoTa
oOpamienusi. JluneliHas u yrjoBasi ckopocTd. LleHTpocTpeMutenbHoe
YCKOpEHHE.

IlepBoiii 3akoH Hprorona. Bropo# 3akon Herorona. Tpetuit 3akoH
Herorona. [IpuHUun cynepno3uium cusi.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHusa: cwia TpEHUA
CKOJIbYKEHHSI, CUJIA TPEHUSI TIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH H 3aKOH BCEMHPHOTO TSITOTEHUA. Y CKOPECHHUE
cBoOogHoro mnaxaenus. JIBmwxenune maHer Bokpyr Connma. Ilepsas
KOCMHUYECKasi CKOpOCTb. HeBECOMOCTH U mEperpys3KH.

PaBHOBecue wmaTepuanbHOl TOYKH. AOCONIOTHO TBEPJOE TETO.
PaBHOBecue TBEPAOro Tena ¢ 3aKpEIUVIEHHOW OChIO BpamleHHs. MOMEHT
cuisl. LleHnTp TspkecTH.

Nmnynsc Tema. M3MeHenune wummynbca. HMMnynbCc Cuibl. 3aKOH
COXpaHEHHS UMITyJIbca. PEakTUBHOE ABUKEHHUE.

Mexannueckass pabora M MOIIHOCTh. PaboTa CuI  TSKECTH,
ynpyroctu, TpeHus. CBsi3b dHepruu u paboThl. [loTeHIManpHas >Heprus
TeJla, TMOAHSATOrO HAaJl MOBEPXHOCTHIO 3emud. l[loTeHuumanbHash >HEpPrus
cxarod npyxuHbl. Kunernueckas sHeprus. TeopemMa O KHHETUYECKOU
SHEPIruM. 3aKOH COXPAHEHUSI MEXaHUYECKOUN SHEPTUH.

Hemoncmpauuu.

1. HaOmrogeHue MeXaHWYECKOTO JIBUKEHUS TeJla OTHOCHUTEIIBHO

Pa3HBIX TEJ OTCUYETA.

2. CpaBHeHME MyTE€W U TPACKTOPUN ABUIKEHUSI OJHOTO U TOTO ¥Ke

T€JIa OTHOCUTEJIBHO Pa3HbIX TEJ OTCUETA.
N3Mepenune CKkOpOoCTH U YCKOPEHUS MPSIMOJIUHENHOTO IBUKECHMUS.
HccnenoBanne mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.
Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.
Habnronenne MexaHMueCKuX SIBIICHUN, TPOUCXOISIINX B CUCTEME
orcuéta «Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM
JBH>KCHUU OTHOCUTEJILHO KaOWHETa (PU3UKH.
7. 3aBHCUMOCTb YCKOPEHHS Teja OT MAacChl Tejla U JACHCTBYIOIIECH Ha
HETO CHUJIBI.
HaOnronenue paBeHcTBa CUIJI PU B3aUMOJIECTBUU TEIL.
9. M3meHeHue Beca Tena Ipu YCKOPEHHOM JIBUKEHHUH.
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10.
11.
12.
13.

14.
15.
16.

[lepenada ummynbca Npu B3aUMOICHCTBUY TEll.
[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.
CoxpaHnenue UMITyJIbCA pu abCOJIIOTHO yIPYroM
B3aUMOJICHCTBHH.

HabitoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IIPU CBOOOHOM MaJCHUU.
CoxpaHeHrne MEXaHWYECKOW SHEPIrMH NPU JABVIKEHHM TeJa IOL
JEUCTBUEM IIPYKUHBI.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanne Tpakta JUisi pa3rOHa W JAJbHEUIIETro
PaBHOMEPHOTO JBUKEHUS IIAPUKA WU TEICKKHU.

OnpeneneHue CpeaHEl CKOPOCTU CKOJBXKEHHUS Opycka WM
JIBMDKCHUS IIAPUKA 110 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue yCKOPEHHUs Tejla NpU paBHOYCKOPEHHOM ABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

UccnenoBanrie  3aBUCUMOCTH  TYTH  OT  BPEMEHM  TIpHU
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PAaBHOYCKOPEHHOM JBUKEHUU 0€3
HayaJbHON CKOPOCTH ITYTH OTHOCSITCA KakK Psifi HEUETHBIX YMCEIl,
TO COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.
HccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBXKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUSI.

Onpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKECHUS.

OmnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOThl CUIIbI TPEHUS PU PABHOMEPHOM JIBUXKCHUH
TeJia 10 TOPU3OHTAIBHOM MMOBEPXHOCTH.

Omnpenenenue padbOTHI CUJIBI YNPYTOCTH TPHU TMOABEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe npmxenure. OCHOBHbIE XapaKTEPUCTUKU KOJIEOAHMIA:
IIEpUOJ, 4aCTOTa, aMILIUTyAAd. MaTeMaTH4eCKU U NPYKUHHBIA MasTHUKU.
[IpeBparienue sHepruu Npu KoiaeOaTeIbHOM JABHKEHUU.



3aryxatomue koJsieOaHusi. BoiHykneHHble KkoiiebaHusi. Pe3onaHnc.
Mexannueckue BOJHBI. CBOICTBA MEXaHMYECKHX BOJH. [IpomosnbHble U
MONIEPEYHbIE BOJHBI. J[JIMHA BOJHBI M CKOPOCTh €€ pacHpOCTPaHCHMUSI.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.
3Byk. ['pomkocTh 3Byka © BbicOTa TOHA. OTpaxeHHe 3BYyKa.
Nudpa3Byk u yapTpa3ByK.
Jemoncmpayuu.
1. HaOmronenue konebaHuii Ten MmO IEUCTBUEM CHJIBI TSDKECTH U
CHUJIBI YIIPYTOCTH.
Hab6mronenue xosnebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHY X ICHHBIX KOJI€OaHU U pE30HAHCA.
PacnpocTpaneHne npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKUHN PE30HAHC.
Jlabopamopnvie pabomul u onvimaul.
1. OmpezeneHne 4acTOThl M Mepuoa KoJieOaHUNH MaTEeMaTUYECKOTO
MasiTHUKA.

2. OmpepneneHre 4YacTOoThl M MepuoAa KOJIEOAHWM MNPYKUHHOTO
MasiTHUKA.

3. HccnenoBanue 3aBHCUMOCTH TepHUOJa KOJICOAHHWM TOABEIIEHHOTO
K HUTH TPy3a OT JUIMHBI HUTH.

4. VccrnenoBaHue 3aBUCUMOCTH MEPUOJAA KOJEOAHWI MPYKHMHHOTO
MasTHUKA OT MacChI Ipy3a.

5. [IpoBepka  HE3aBUCMMOCTM  TlepuOJla  KoJieOaHUW  Tpy3a,
MOABEIICHHOTO K HUTH, OT MacChl Ipy3a.

6. ONBITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh TMEPHOJIa KoJIeOaHUI
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Pazgen 10. DileKTpOMATrHUTHOE TOJiE U 3JIEKTPOMATHUTHBIE
BOJIHBI.

DJIEKTPOMarHuTHOE TOJE. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBa
DIEKTPOMArHUTHBIX  BOJIH. [[lxama  >JEKTPOMArHUTHBIX  BOJIH.
Hcnonb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH U1l COTOBOU CBSI3U.

OnekTpoMarHuTHasi mnpupoaa cBera. CKoOpocTh cBeTta. BoyHOBBIE
CBOWCTBA CBETA.
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Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. M3ydyeHue CBOMCTB DJJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO

MOOMIBLHOTO TeedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBass Mogmenbp cBera. Hcrounuku cBera. lIpsmonuHenHoe
pacnpoctpanenue cBera. 3atMeHusi Connua u Jlynesl. OTpaxkeHue cBera.
[1nockoe 3epkano. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenune cBera. 3akoH mpenomiieHuss cBeta. [lomHoe
BHYTPEHHEE OTpakeHUEe cBeTa. Vcmosib30BaHWE MOJTHOTO BHYTPEHHEIO
OTPa)KECHUS B ONTUYECKUX CBETOBO/IAX.

Jlunza. Xon nydeit B ynmnH3e. Ontuueckas cucrtema (oroamnmnapara,
MHUKpPOCKOTA U Tesieckona. ['11a3 kak ontuueckas cucteMa. ban3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenune 6enoro ceera B cnekTp. Omnbithl HbhtoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceeTa.

Jemoncmpayuu.

1. IIpsmosMHENHOE pacnpOCTPAHEHHUE CBETA.

2. OTpakeHue CBeTa.

3. Tlomyyenue u3zo0paxkeHUN B IUIOCKOM, BOTHYTOM M BBITYKJIOM
3epKanax.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

[Tpuniun geiictBus doToanmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopens rinasa.

11. Paznoxxenue 6e10ro cBeTa B CIEKTP.

12. [lomydyeHue 6e0ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yria OTPaKEHUsI CBETOBOTO Jyya OT
yTJia MaJIeHUs.
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2. M3yueHue xapakTEepUCTHK H300pakeHHs NpeIMeTa B IUIOCKOM
3epKale.

3. HccnenoBanue 3aBUCHMOCTH yTIJIa IIPEJIOMIIEHUS CBETOBOIO JIy4a
OT yIUIa MTaICHUS HAa TPAHULE «BO3YX—CTEKIIO.

4. TlonmyueHue U300paKeHUM C MOMOIIBIO COOMPAIOIIEH JIMH3BI.
Onpenenenne (HOKYCHOTO pACCTOSIHUSI W ONTHYECKOM CHJIBI
coOuparoieH JTUH3bI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETA B CHEKTP.

7. OmNbITHI MO BOCHPUATHIO L[BETA MPEAMETOB MPU UX HAOIIOJECHUU
yepe3 UBETOBbIE (PUIIBTPHI.

Pa3gen 12. KBaHTOBBIC SIBJICHHUS.

OmneiTel Pezepdopaa u nnanerapHas Mojenb aroMa. Mojens atoma
bopa. Mcnyckanne u mornomeHue cBera atomom. KBaHThl. JInHenyartebie
CHEKTPBHI.

PagnoaktuBHocTh. Anbda, Oeta- M ramma-usznydeHus. CTpoeHue
aTOMHOro sapa. HykinonHas Mogens aTroMHoOro sapa. HM3oromsl.
PannoaktuBHbIe npeBpaienus. llepuon nomypacnana aTOMHBIX SIED.

SnepHpie peakunu. 3aKOHBI COXPAHEHUS 3apsSAOBOTO U MAaCCOBOTO
qucesl. DHEprusl CBsI3u aTOMHBIX sifep. CBs3b Macchl M dHEpruu. Peaknumn
CUHTE3a U AeseHus saep. Mictounnku s3ueprun CosiHIA U 3BE3N.

Snepnas sHepreruka. JleWCTBHA pagUOAKTUBHBIX M3JIYYEHUN Ha
YKUBbBIE OPTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4€HHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BOAopoa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMUX U3TyUEHUN.

6. Perucrpanus nzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HaGnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKoB: H3MEPEHUE HHEPrUM YaCTULBI IO
TOPMO3HOMY TIyTH (TI0 hoTOrpadusim).

3. W3mepenue pagnoakTuBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001AIOIIIUI MOIYJIb.



[ToBTOpUTENHEHO-0000IIAOIINK ~ MOMYJIb  TMpEAHA3HAueH  JJIA
CHUCTeMaTHU3allid ¥ OO0OOIICHUsS TPEIMETHOTO COJEPKaHUS M OIbITa
NEATETLHOCTH, TMPUOOPETEHHOTO MPU HM3YYCHHH BCETO Kypca (usukm, a
TaK)Xe I TOATOTOBKHM K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY IIO
busuke 111 00yJaronuxcs, BHIOPABIINX 3TOT YYCOHBIM MPEIMET.

[Tpu u3y4eHNN TaHHOTO MOJYJIS PEATH3YIOTCS U CHCTEMAaTU3UPYIOTCS
BUJBI JCSITEILHOCTA, HA OCHOBE KOTOPBIX OOECTICUMBACTCS JOCTHIKCHHE
MPEAMETHBIX W METANPEIMETHBIX IUIAHUPYEMBIX PE3yIbTaTOB OOYYCHHS,
dbopMHpyeTCs €CTECTBEHHOHAYYHAss TPaMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB HCCIEJAOBAHUS SBJICHUN MPUPOABI M TEXHUKH, OBJAJCHHUE
YMEHUSIMU OOBSICHATh (U3UUECKUE SBICHUS, NPUMEHSS TOJy4YCHHbIE
3HAaHWS, pemarh 3aJadyd, B TOM  4YHCJIEC  KAUeCTBCHHBIC W
AKCIIEPUMEHTAJILHBIC.

[IpuHIMNIMANBHO ACATEIBHOCTHBIA XapakKTep MaHHOIO paszena
peanusyeTcsi 3a Cu€T TOro, YTO OOydYarolluecs BBIMOJHSIOT 3aJaHus, B
KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE IMOJTYYCHHBIX 3HAHWU PACIO3HABATh W HAYYHO OOBSICHSITH
bu3uYecKue IBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

UCIIOJIb30BaTh  HAy4YHbIE METOJbl  HCCIEOBaHUS  (U3HUUECKUX
SBJICHU, B TOM YHCJI€ Ui TIPOBEPKH THUIOTE3 W MOJIYYCHUS
TEOPETHYECKHUX BBHIBOIOB;

OOBSCHATh HAy4YHBIC OCHOBBI HambOoOJee BaXKHBIX  JTOCTHIKCHHM
COBPEMCHHBIX TEXHOJIOTUW, HAMpUMeEp, MPAKTUYECKOTO HCIIOIh30BaHUS
pPa3TUYHBIX MCTOYHUKOB SHEPTMM HAa OCHOBE 3aKOHA MPEBpAIEHUS U
COXpaHEHUS BCEX M3BECTHBIX BUIOB SHEPTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBbI
N0 PSU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

N3yyenue ¢u3mkd Ha ypOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
HalpaBJICHO HA  JIOCTMXKEHHE JIMYHOCTHBIX, METANpeAMETHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3yJIbTATOB.

B pesynprare u3ydyeHus (U3MKM HA YPOBHE OCHOBHOIO OOIIETO
oOpa3zoBanust y oOyuaromierocs OyayT cGhOpPMHUPOBAHBI CIETYIOIINE
JUYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) MaTpMOTHYECKOr0 BOCTIMTAHUSA:

e - TMPOSIBJICHHE HHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO
poccuiickoit hu3nUecKoil HayKu;

e - IIEHHOCTHOE OTHOUIEHHE K JOCTHXKECHUSIM POCCHICKUX YUYEHBIX-
(U3HUKOB,;

e 2) rpa:KIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e - TOTOBHOCTb K AKTHUBHOMY YYAacTHIO B OOCYXJI€HUHU OOLIECTBEHHO
3HAYUMBIX M JTUYECKHUX MPOOJIEM, CBS3aHHBIX C MPaKTUYECKUM
NPUMEHEHUEM JIOCTHXKEHUN (PU3UKHY;

e - OCO3HAaHME BAXHOCTH MOpPAJBbHO-ITUYECKUX MPUHLMHIOB B
NESTEIbHOCTU YYEHOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e - BOCHpHUATHE JCTETUYECKUX KayecTB (u3mueckod Hayku: e¢
rapMOHUYHOI'O IIOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

e - OCO3HAaHME IIEHHOCTH (PU3MUYECKON HAYKU KAK MOIIHOIO MHCTPYMEHTA
MO3HAHWS MHUPA, OCHOBBI PAa3BUTUS TEXHOJIOTUM, BAKHEWILIEH
COCTABJIAIOLIEH KYJIbTYPBHI;

e -  pa3BUTHE  HAyyHOM  JHOOO3HATEIHHOCTH, UHTEpeca K
UCCIIEOBATEIBCKOMN €SI TENbHOCTH;

e 5) d¢dopmupoBaHus KyJbTYPbl 3J0POBbS M JIMOIHOHAJIBHOIO
Os1aromoJry4ust:

e - OCO3HaHHME IEHHOCTU Oe3omacHoro olOpas3a >KU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BaKHOCTH IPaBUJl O€3011aCHOTO MOBEJCHUS Ha
TPaHCIIOPTE, Ha JOpOrax, ¢ OJJIEKTPUYECKUM U  TEIJIOBBIM
00Opy10BaHUEM B JOMAIIHUX YCIOBUSIX;



e - c(hOpMHUPOBAHHOCTh HaBbIKA pe(IEKCUH, IPU3HAHUE CBOETO MpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y Ipyroro 4yeioBeKa;

e 6) TPyIOBOIO BOCIIUTAHMSA:

e - aKTMBHOE y4acCTHE B PELIECHUU NMPAKTHYECKHX 3a/]a4 (B paMKaX CEMbH,
oOpa30BaTeNbHOM OpraHu3alui, ropoja, Kpas) TEXHOJOTMYECKOM H
COLIMAJIbHOW HAIPaBJIIEHHOCTH, TPEOYIOIIMUX B TOM YUCIE U (PUINIECKUX
3HaHWM;

e - HHTEpPEC K MNPAKTUYECKOMY H3YyUYEHHIO MpOQEccCuil, CBA3AHHBIX C
bu3HuKoi;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpUEHTAlMs Ha IPUMEHEHUE (PU3MUECKUX 3HAHUM JJIs pelleHus 3a1au
B 00JJaCTH OKPY’KaIOIIEH Cpelibl, IUIAaHUPOBAHUS MOCTYIIKOB U OLEHKH
MX BO3MOXKHBIX MOCIEACTBUM I OKPYKAIOIIEH CpeIbl;

e - OCO3HaHHUE I00ATBHOrO XapaKTepa SKOJOTHYECKHUX MPOOJIEM U IMyTer
UX pEUICHMUS;

e 8) amanTamMm K H3MEHSIOIUMMCH YCJIOBHUSIM COLMAJIBHOH M
NPUPOIHOM Cpeabl:

e - MOTPEOHOCTH BO B3aMMOJECHCTBUU MPU BHINOJHEHUU UCCIIEIOBAHUN U
OPOEKTOB (U3UYECKON HAINpPaBICHHOCTH, OTKPBITOCTh OMBITY U
3HAHUSM JAPYTHX;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO
NEeSATENbHOCTD;

e - TOTPeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIE
dbopMyIUpOBaTh UACH, TOHSATHS, TUIIOTE3bI O (PU3UIECKUX OOBEKTAX H
ABJICHUSIX;

e - OCO3HaHME JIEPUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH B
005acTu QU3HKHY;

e - IUIAHUPOBAHUE CBOETO Pa3BUTHUS B IPHUOOPETEHNUN HOBBIX (PU3UUYECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIU3UPOBATh M BBISBIATH B3aUMOCBS3M HPHUPOBI,
00IIIeCTBa U YKOHOMHKH, B TOM YHCJI€ C UCIOJb30BaHUEM (PU3MUECKHUX
3HAHUU;

e - OLICHKA CBOMX JEHCTBUM C YYETOM BIMSHHS HA OKPYKAIOILIYIO Cpeny,
BO3MOYKHBIX IN100aTbHBIX NOCIEICTBUM.

METAINIPEJMETHBIE PE3YJIBTATBI



B pesynbrare oOcBOeHHS TporpaMMbl MO (U3HKE Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBanus y odydaromierocs 0yayT chopMHUpPOBaHbI
MeTanpeJAMeTHbIe  pe3yJibTaThl, BKIIOYAIOIIME  IO3HABATEJbHbIC
YHUBEpCaJIbHbIE yueOHbIe IEHCTBHs, KOMMYHUKATUBHBIC YHHBEpPCAIbHBIC
yueOHbIe ACHCTBUSI, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHBIC JCHCTBHS.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue AeMcTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB
(s1BICHUIN);

yCTaHABIMBAaTh  CYIICCTBEHHBIA  MPHU3HAK  KJacCU(HUKAIIHH,
OCHOBAaHMSI 17151 0000ILIEHHS U CPAaBHEHHS;

BEISIBIIATH 3aKOHOMEPHOCTH W MIPOTUBOPEYHS B PacCMaTPHUBAEMBIX
dakTax, NaHHBIX W HAOJIOJIEHUSX, OTHOCSIIMXCA K (DU3UYECKUM
SIBJICHUSIM;

BBISIBIIATh  MPUYMHHO-CJCACTBEHHBIC CBSI3M TPU  M3YYCHHH
bU3MYeCKuX SIBICHUH ¥  TIPOIECCOB, JENaTh BBIBOABI C
WCITIOJIb30BAHUEM JICTYKTUBHBIX M WHIYKTUBHBIX YMO3aKIIIOUCHUH,
BBIJIBUTATh TUIIOTE3bI O B3AUMOCBS3SX (PU3NUECKUX BEJIUYMNH;
CaMOCTOSITeJIbHO  BBIOMpATh  CHOCOO  pemieHust  ydyeOHoH
dbuznyeckoii 3aauu (CpaBHEHUE HECKOJIBKUX BapUaHTOB PEIICHUS,
BBIOOp Haubojee MOAXOASAIIEr0 € YYETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

WCITOJIB30BaTh BOIPOCHI KaK HWCCIEAOBATEIIbCKUH WHCTPYMEHT
TTO3HAHUS,

MPOBOJUTH 10 CaMOCTOSATEILHO COCTABJICHHOMY IUIaHY OIIBIT,
HECJIOKHBIN (PU3HUECKUI IKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHNE
(U3UYIECKOTO SBJICHHUS,

OIICHMBATh Ha IMPUMEHHUMOCTh M JIOCTOBEPHOCTh HWH(OpPMAIIHIO,
TIOJIYYCHHYIO B XOJIC MCCIICIOBAHUS UJIH SKCIICPUMCHTA,;
CaMOCTOATENFHO (OpMYyTUpOBaTh OOOOIIEHWSI W BBIBOABI 110
pe3ynbTaTaM MpOBEAEHHOTO HAOIIOACHMS, OTBITA, UCCIIEIOBAHUS;



IIPOTrHO3UPOBATH BO3MOKHOC ,ZI&JIBHGI\/’IHIQG Pa3BUTHC (bHBH‘{CCKI/IX
IMPpOLCCCOB, a4 TAKIKC BbIABUTI'ATh IIPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B
HOBBIX YCJIOBHUAX U KOHTCKCTAX.

Pabora ¢ nundopmanmeii:

MIPUMEHSTh PA3JIMYHbIE METONbI, HHCTPYMEHTBI M 3alpOChl IpHU
noucke #u oTOope wuHGOpPMAIMU WU JAHHBIX C Y4E€TOM
MPEIOKEHHON yueOHOM (hH3MYecKor 3a/1a4H;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATH W  HMHTEPIPETUPOBATH
MH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;
CaMOCTOATENILHO BBIOMPATh ONTUMAJIbHYIO (hOPMY MpECTaBICHUS
uH(MOpPMAIUU U WILTIOCTPUPOBATH PEIllaeMble 3a/1a4l HECIOKHBIMU
CXeMaMH, luarpaMMaMu, HTHOU rpadukoit U ux KOMOUHAIUSIMU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B Xole OOCyxXJeHuss ydyeOHOro wmarepuana, pe3yIbTaToOB
71a060paTOPHBIX pabOT U MPOEKTOB 337aBaTh BOIPOCHI M0 CYIIECTBY
oOCyX/aeMol TeMbl W BBICKA3bIBaTh WJIEHU, HAIICJICHHbIE Ha
pelIeHne 3aa4u ¥ ToAJIepKaHre 0JaroxenaTeIbHOCTH OOIIEHUS,
COTIOCTABJISITh CBOU CYXKJICHHS C CYKJACHUSIMH JPYTUX YYACTHUKOB
nuanora, OOHapyXKUBaTh Pa3IMYUE U CXOACTBO MMO3HIIH;
BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHbMEHHBIX TEKCTAX;
yOJIMYHO MIPECTaBISATh pe3yJbTaThl BBITIOJTHEHHOT'O
(U3UYECKOro OmbITa (3KCIEPUMEHTA, UCCIIE0BAHMS, IPOEKTA);
MOHMMATh W MCIHOJIb30BaTh MPEUMYIIECTBA KOMaHIHOU U
WHUBUTyaJIbHON paOOThl MPU PEIICHUH KOHKPETHON (pU3MUeCKOn
pOOJIEMBI,

NPUHUMATh 1I€JIM COBMECTHOM JI€SITEIbHOCTH, OpPraHW30BBLIBATH
JNEUCTBUSL MO €€ JOCTWKECHUIO: PacClpeleisiTh pOJu, 00CYXKIaTh
MPOIIECCHI U PE3YJIbTaThl COBMECTHOM PabOThI, 00001IaTh MHEHUS
HECKOJIbKUX JIFOICH;

BBITIOJIHATh CBOKO 4YacTh paboOThl, JOCTUTAs KadueCTBEHHOTO
pe3yjibTata MO CBOEMY HAIPaBJICHUI0O U KOOPJAUHUPYS CBOHU
JEUCTBUS C IPYTUMHU YJICHAMH KOMaH/IbI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMMA MPOAYKT 10
KPUTEPHUSIM, CaAMOCTOSITEIILHO C(HOPMYIUPOBAHHBIM YYaCTHHKAMU
B3aUMOJIEUCTBUSL.



PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe JeHCTBUS

CaMoopraHmaunﬂ:

BBISIBJISITH IPOOJEMbl B JKU3HEHHBIX M YYEOHBIX CHUTYalUsX,
TpeOYIOIMX AJIs PeLICHUS] PU3NUECKUX 3HAHUM;

OPUEHTUPOBATHCA B PA3IUYHBIX MOJIXO0JAX MPHHATHS PELICHUN
(MHIMBUAYaJIbHOE, NPHUHITHE PELICHUs B TpyHmne, HTPUHATHE
peuIeHuil Tpynmnom);

CaMOCTOSITEJIBHO COCTaBJISATh AJITOPUTM pPELICHUs (PU3NYECKON
3a/1a4v WM IUIAHA MCCIIEJ0BAHUS C YYETOM UMEIOIINXCS PECYPCOB
U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh Ipearacmble
BAPHUAHTHI PELICHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JlaBaTh AaJICKBaTHYIO OLIGHKY CHUTyallud M Ipeajararb IUlaH €€
M3MEHEHUS;

OOBSACHATH MPUYUHBI JOCTHKEHUS (HEAOCTUXKEHHUSA) PE3yJIbTaTOB
NeSITENIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE B XOA
BBINIOJIHEHUS (PU3NYECKOT0 UCCIEA0OBAHMS WIIM NMPOEKTa) HA OCHOBE
HOBBIX OOCTOSITENIbCTB, U3MEHUBILUXCS CUTYyaI[Ui, YCTAHOBJIEHHBIX
OLIMOOK, BO3HUKILUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yNbTaTa LEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO APYroro 4eyjoBeKa B XOJE Cropa WiId
JTUCKYCCHHM Ha HAYYHYIO TE€My, MOHMMAaTb MOTHBBI, HAMEPEHUS U
JIOTUKY APYroro;

MPU3HABAaTh CBOE MPABO HA OIMMOKY MPU PEIIeHUU (PU3HMUSCKHUX
3a]a4 WM B YTBEPXKJICHUSX Ha HAyYHBbIE TEMbI U TAKOE K€ MPaBO

JpyTOro.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenust B 7 kjiacce npeaIMeTHbIE Pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YYAIOUINXCS YMEHHIA:

HUCIIOJIBb30BaTh ITOHATHA: (I)I/IBI/I‘-IGCKI/IG U XUMHWYCCKHUC SBJICHH,
H36HIOI(CHI/IG, 9KCIICPUMCHT, MOACIIDb, I'uI10oTe3a, CANHUIIBI



bu3MYecKuX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEpHOE, JKUIKOE, Ta3000pa3HOE), MEXaHHYECKOe
JBUKEHUE (paBHOMEpPHOE, HEpPAaBHOMEPHOE, NPSIMOJIMHEWHOE),
TPaeKTOpHs, paBHOACHCTBYIOmas cuia, naedopmarus (ympyras,
IIacTUYecKas), HEBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

paznuyath saBieHus (AUddy3us, TEIUIOBOE JBMXKEHHE YaCTHII
BEILIECTBA, PAaBHOMEPHOE ABWKECHHE, HEPABHOMEPHOE IBUKEHHUE,
WHEPLUSA, B3aUMOJCHCTBHE TEJ, PABHOBECHE TBEPABIX TEI C
3aKpEIIEHHOM OCBhIO BpAILCHHUS, Mepeadya JABICHHUS TBEPABIMU
TeIaMM, JKHJIKOCTAMH M Tra3aMmu, arMoc(epHOe JaBIICHUE,
IUIaBaHUE TeEJI, TPEBPALCHUS MEXaHUYECKOM SHEpPIuM) IO
ONMHMCAHUI0 HX XapaKTePHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YYEHHBIX (PU3NYECKUX SIBICHUI B
OKpYXaloIlleM MHpE, B TOM 4Hcle (U3HUECKUE SBIICHUS B
IPUPOJAE: TPHUMEPHI JBWXKECHHUS C Pa3JIMYHBIMU CKOPOCTSMHU B
KUBOW M HEKHUBOMW MPHUPOAE, ACHUCTBUE CUJIBI TPEHHUS B IPUPOJE U
TEXHUKE, BIMAHUE aTMOC(EPHOTO NABJIEHUS HA KUBOW OPraHu3M,
IUIaBaHUE PBIO, phIYaru B TeJE€ YeJOBEKa, MPU 3TOM IEPEBOAUTH
OPAKTUUECKYIO 3a/Jady B Y4YeOHYIO, BBIACNSATH CYILECTBEHHBIE
CBOICTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA TeN U (DU3UUYECKUE SBIICHHUS,
UCIIONB3Yya (Pu3nueckue BeJUYUHbl (Macca, 00bEM, TMIOTHOCTH
BEILECTBA, BpEMs, IyTh, CKOPOCTb, CPENHSSI CKOPOCTh, CHJIA
YOPYIOCTH, CHJIa TSKECTH, BEC TeJla, CUJla TPEHUS, AAaBJICHUE
(TBEporo  Tena, SKUAKOCTH, Ta3a), BbITAJKHUBAIOLIAS CHIIA,
MexaHuveckass padboTa, MOIIHOCTb, IUIEUO CHJIbI, MOMEHT CHJIbI,
KO3 UIIUEHT MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KUHETUYECKas U
MOTEHIUAJIbHASL YHEPTHUSI), IPU OMUCAHUU MPABWIHHO TPAKTOBATh
(bu3NYECKU CMBICT UCIOJB3YEMbIX BEJIMYMH, UX 0003HAUCHUS U
CAVHUIIBI  (PU3MYECKUX  BEIUYMH,  HAXOAUTh  (POPMYIIBI,
CBSA3BIBAIOLIME JIAHHYI0 (PU3MYECKYIO BEJIMYUHY C JIPYTUMU
BEJIMYMHAMHU, CTPOUTh TpaduKh H3YyYEHHBIX 3aBHCUMOCTEM
(bU3UYECKUX BEIUYWH;



XapaKTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SBICHUS U
MPOLIECChI, HCIMOJIb3ysl MpaBWia CJIOXKEHUS CUI (BIIOJb OJHOU
npsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBuiIo
paBHOBecus pbiuara (0JI0Ka), «30JI0TOE€ TIPABUIIO» MEXaHUKH,
3aKOH COXPAHCHHSI MEXaHMYECKON SHEpPruu, MpU 3TOM JaBaTh
CIIOBECHYI0O  (OpMYJIHMPOBKY 3aKOHAa W  3alUChiBaTh  €ro
MaTeMaTUYECKOE BBIPAXKEHHUE;

OOBSICHATH (PU3MUECKHUE SIBJICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM
YUCII€ U B KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTUPOBAHHOIO
XapakTepa: BbIABIATh MPUUYUHHO-CIEICTBEHHBIE CBS3M, CTPOUTH
oObsicHeHHEe W3 1—2 JoruyYeckux miaroB ¢ omnopol Ha 1-2
M3YUYEHHBIX CBOMCTBa (PM3UYECKUX SBJICHUH, (PU3UYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

peuaTh pacu€THbIC 3a1a4u B 1—2 MEWCTBHS, UCMOJIb3Ysl 3aKOHBI U
dbopmyIbl, CBsI3BIBAIONIME (DU3UUYECKUE BEJIMYMHBI: Ha OCHOBE
aHajnu3a YCIIOBHS 3aJaud  3alKChiBaTh KpaTKOE YCIOBHUE,
MOACTAaBIATh (HPU3NYECKUE BEJIMYUHBI B (POPMYJIbI U MPOBOIUTH
pacuéThl, HAXOJUTh CIIPABOYHBIC JIaHHBIC, HEOOXOIUMBIC JJIsi
pelleHusl  3aJad, OILICHWBATh PEATUCTUYHOCTh  IOJYYEHHOU
(U3UIECKON BEITMYMHBL;

pacro3HaBath MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH
(GbU3MYeCKUX METOJOB, B OIUCAHUU HCCICIOBAHUS BBIJCIATh
MpoBEpsieMOE  MPEAINoJoKeHHe  (TUIOTe3y), pasziuyaTb U
UHTEPIPETUPOBATH MOJYUYEHHBIN pe3ybTaT, HAXOJIUTh OIIMOKHA B
XOJI€ OIbITA, JAEJaTh BEIBOJBI 110 €0 pe3yJibTaTaM;

MPOBOAUTEL OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SIBICHUN WU
bu3nUecKkux CBOMCTB Tel: (POPMYNHpPOBATH  IPOBEPSIEMbIC
MPEANOJIOKEHUs, CcoOUpaTh YCTAHOBKY U3 TMPEIJIOKEHHOTO
o0opyZ0oBaHUs, 3alMChIBaTh XOJl OMmbITa W (OPMYIHPOBATH
BBIBO/IbI;

BBITIOJTHATD TIPSIMbIE W3MEPEHUSI PACCTOSIHUS, BPEMEHHM, MacChl
Tena, o0ObEMA, CWIBI M TEMIEpaTyphl C HCIOJIb30BAHUEM
AHAJOTOBBIX M IM(POBBIX NPUOOPOB, 3aNMUCHIBATH IMOKA3AHUS
npuOOpoB C y4€TOM 3aJaHHON aOCOTIOTHOW TMOTPENTHOCTH
W3MEPEHNM;



MPOBOJUTH HCCJIEJIOBAHUE 3aBUCUMOCTH OJHON (pu3nuecKon
BEJIMYMHBI OT JPYrod C HCIOJIb30BAHUEM MPSIMBIX H3MEpPEHUM
(3aBHCHMOCTH ITyTH PAaBHOMEPHO NIBIDKYIIETOCS Tella OT BPEMEHU
JBIDKEHUS TeJla, CUJIBl TPEHUS CKOJIBKEHHUS OT Beca Tella, KauecTBa
00pabOTKH MOBEPXHOCTEH TEJN U HE3aBUCUMOCTH CHJIBI TPEHHS OT
IUJIOIIAN COMPUKOCHOBEHHMS TEJ, CHIIbI YIIPYTOCTU OT yAJUHEHUS
MIPY>KUHBI, BEITAIKHWBAIOIIECH CHIIBI OT 00BEMA TOTPYKEHHON YacTh
TeJa ¥ OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCHUMOCTH OT TUIOTHOCTH
Tena, OT TJIyOWHBI, HAa KOTOPYIO TMOTPY>KEHO TEJO, YCIOBHI
IJIaBaHUs TeJ, YCIOBUW pPABHOBECUS pblyara U  OJIOKOB),
y4acTBOBaTh B IUIAHWPOBAHUU YUEOHOTO MCCIEAOBaHUS, COOUPATDH
YCTAaHOBKY U BBINIOJHATh H3MEPCHHS, CIEIys MPEIIOKECHHOMY
wiaHy, (QUKCHpOBaTh PE3yNbTATHl IOJYYCHHOW 3aBHCHMOCTHU
(U3MYECKUX BEJIUYHMH B BHJIE€ MPEII0KEHHBIX Ta0IUI U rpauKoB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE M3MEpPEHUs  (PU3MYECKHX  BEJIMYUH
(TUTOTHOCTH BEIIECTBA KUAKOCTH M TBEPIOTO Teja, CHJIa TPEHUS
CKOJIbKEHUS, JaBJICHHE BO3JyXa, BHITAIKHBAIONIAs  CHIIA,
JEeHUCTBYIOIIAsl Ha MOTPYKEHHOE B KHUIKOCTH TeI0, KOd(PhUIIMEHT
MOJIC3HOTO  JCWCTBUSL ~ MPOCTHIX  MEXaHU3MOB),  CIeAys
MPEIIOKCHHOW WHCTPYKIIMHM: TPU  BBINOJHEHWW HW3MEpPEHUN
coOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISITH 3HAUCHUE
HCKOMOM BEJIUYMHBI;

COONIO/IaTh TMpaBHJIa TEXHUKH OE30MaCHOCTH TMpU padoTe ¢
71a060paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh TPUHIUIBI JACHCTBUS TNPHUOOPOB M TEXHHUYECCKUX
YCTPOMCTB: BECHI, TEPMOMETpP, AMHAMOMETP, COOOIIAIOIIHECS
COCyZIbI, OapoMeTp, phluar, MOABUKHBIM W HEMOJIBIKHBIN OJIOK,
HAKJIOHHAs TUIOCKOCTB;

XapaKTEePU30BaTh MPHUHITUIBI JIEHCTBHUSI M3YyUYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOI Ha MX ONMUCAHUA (B TOM YHCIIC:
MOIIIUITHAKH, YCTPOMCTBO BOJONPOBOA, THAPABIMYCCKUI TIpecc,
MaHOMETp, BHICOTOMED, MOPILIHEBOI HACOC, apEOMETP), UCIIONb3Ys
3HaHHWS O CBOMCTBaX (PU3MYECKUX SBICHUH HW HEOOXOAMMbBIC
(bu3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;



NPUBOJUTH TNPUMEPHI (HAXOAUTh HHGPOPMALMIO O TMPUMEPaX)
MPAKTUYECKOTO  HCMOJb30BaHUS  (U3MUECKMX  3HAHUH B
MOBCEITHEBHON >KM3HM JJig oOecredeHus O€30MacHOCTH MpH
oOpalieHu C npudopaMu M TEXHHUUYECKUMU YCTPOMCTBAMH,
COXpaHEHHUsI 370pOBbS U COOJIOJIEHUS HOPM 3KOJOTUYECKOTO
MIOBEJICHUS B OKPY>KalOILIEH CpeJIe;

OCYUIIECTBJISATh OTOOp MCTOYHUKOB HMH(popmanuu B MHTepHeTe B
COOTBETCTBHM C 3a/IaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOIIMNXCS 3HAHUM M MTyTEM CPABHEHUS PA3JIUYHBIX MCTOYHHUKOB
BBIICNISITh MHPOPMALIUIO, KOTOpas SBJSETCS MPOTUBOPEUUBOM HIIN
MOJKET OBITh HEJIOCTOBEPHOM;

WCIIOJB30BaTh MPU BBINOJHEHUHM YUYE€OHBIX 3aJaHUA Hay4HO-
HNOMYJISIPHYIO JTUTEPATYPY (PUZHUECKOTO COAEPkKaHUs, CIIPABOYHbIE
MaTepuaibl, pecypcsl cetu HTepHer, BnaaeTh NpuéMamu
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHusi WHOOpMAIUU U3
OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIE KpaTKUE MHCbMEHHBIE M  YCTHBIE
COOOIIEHHsI HAa OCHOBE 2—3  HCTOYHUKOB HH(pOpManuu
bu3MYecKoro Ccojaep)aHus, B TOM 4YHUCJIE MyOJUYHO JenaTh
KpaTKHE COOOIICHHS O pe3yJbTaTax IPOCKTOB WM Yy4eOHBIX
WCCIICOBAHNM, MPHU 3TOM TIPAMOTHO HCIIOJIb30BaTh H3yYECHHBIN
NOHATUUHBIM ~ ammapar  Kypca  (U3HKH,  CONPOBOXKJIATh
BBICTYIUIEHUE MTPE3EHTALINEN;

Opy  BBIMOJHEHWHW  YYEOHBIX TPOEKTOB H  HCCIEIOBAaHUMN
pacnpenensiaTh OOsS3aHHOCTH B TPyNIe B COOTBETCTBUU C
MIOCTABJICHHBIMM 3aJa4aMH, CJECAWTh 34 BBITOJIHEHUEM ILJIaHA
NEMCTBUM, aJEeKBAaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B
JNEATENbHOCTh  TPYNIBI,  BBICTPAWMBaTb  KOMMYHHKATHUBHOE
B3aUMOJEHUCTBUE, YIUTHIBASI MHEHUE OKPYKAIOLINX.

K xoniy o0yuenust B 8 kiiacce rnpeiMeTHbIe pe3yibTaThl Ha 6a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YJArOIINXCSl YMEHUM:

UCIIOJIB30BaTh TOHATHS: MAacca W pa3Mepbl MOJEKYN, TEIUIOBOE
JNBW)KEHUE ATOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILECTBA,
KpUCTAIUTMYECKME U aMOop(dHble  Tela, HACHIIIEHHBI |
HEHACBILLEHHBIM  Iap, BJIAXHOCTb BO3JAyXa, TeMIeparypa,



BHYTPEHHSISI DHEPIusi, TEIUIOBOM JIBUTaTellb, JJEMEHTApHBIN
AICKTPUYECKUN 3apsil, DJICKTPUYECKOE II0JIe, IPOBOJAHUKHA U
JUBJIEKTPUKU, TTOCTOSIHHBIN JIEKTPUUYECKHUIN TOK, MATHUTHOE TI0JIE;
paznuuath  SABJCHUS  (TEIUVIOBOE  pacHIMpeHUE U CXKaTwue,
Terionepeaaya, TEIJIOBOE paBHOBECHE, CMauyrBaHHE,
KalWJUISIpHBIC SIBJICHUS, HCHApeHHe, KOHJCHCAIMs, IUIaBJICHHE,
KpucTaJii3aius (OTBepJieBaHUE), KUIICHHE, TeIlonepeaaya
(TeTI0MPOBOHOCTh, KOHBEKIUSI, U3TyUYCHHE), DJICKTpU3ALUs Tel,
B3aUMOJICUCTBUE 3apAJIOB, JCHUCTBUSA DJICKTPUYECKOrO TOKA,
KOPOTKOE 3aMBIKAaHUE, B3aUMOJCHCTBUE MArHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, 3JICKTPOMarHUTHas
WHJYKIIMS) 110 ONMKMCAHUI0 WX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBJICHUA B
OKpYXalollleM MHpe, B TOM uucie (undeckue SBICHUS B
MPUPOJIE: TTOBEPXHOCTHOE HATSKEHUE W KalWIUISPHBIE SIBJICHUS B
MpUPOJIe, KPUCTAILIBI B mipupoje, uznydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHWE POCHI, TyMaHa, WHeEs,
CHEera, SJIEKTpUYECKHE SIBJICHHS B artMmocdepe, HIEKTPUUECTBO
JKUBBIX OPTaHM3MOB, MarHUTHOE MOJie 3eMJIH, Apeid IOII0COB,
pOJIb MATHUTHOTO TOJISL JI KU3HM Ha 3emiie, MOJISIPHOE CHUSHUE,
IpU OSTOM TMEPEBOJUTH TMPAKTHUECKYIO 3ajJadyy B Y4eOHYIO,
BBIJICNISATh CYLIECTBEHHbIE CBOMCTBAa (IPU3HAKH) (PU3HUECKHUX
SIBIICHUI;

ONKCHIBATh HM3yYCHHBIE CBONCTBA Tel M (U3MUECKHUE SBICHUS,
UCIIONB3Ysd (PU3MYECKHE BEIUYUHBI (TeMmIepaTypa, BHYTPECHHSS
SHEPrusi, KOJUYECTBO  TEIUIOTHI, YJeidbHas  TEIIOEMKOCTh
BEILIECTBA, yJeEJIbHAs TEIJIOTa IUIAaBJIEHUSA, YAElIbHAs TEIIoTa
napooOpa3oBaHus, yJeidbHAs TEIJIOTa CropaHus TOIUIWBA,
KO3(pOUIIMEHT  IOJE3HOr0  JCUCTBUS  TEIJIOBOM  MAIlMHBI,
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3/AyXa, DJIEKTPUUYCCKUM 3apsij, cuiia
TOKa, DJICKTPUYECKOE HAIMPSHKEHUE, COMPOTUBJICHUE MPOBOIAHUKA,
yAEeIbHOE CONMPOTHBIIEHHWE BEIIeCTBA, paboTa W MOITHOCTH
ANEKTPUYECKOTO TOKa), MPU ONHCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT UCIIOIb3YEMbIX BEIIMYMUH, OO0O3HAYCHUS U



CAVHUIIBI  (PU3MYECKUX  BEIUYMH,  HAXOAUTH  (HOPMYIIHI,
CBS3BIBAIOLIUE JIAHHYI0 (U3MYECKYIO BEIMYUHY C JIPYTUMU
BEJIMYMHAMHU, CTPOUTh TpaduKd M3YyYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEINYNH;

XapaKTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SBICHUS U
MPOILIECCHI, HCMOJb3ysl OCHOBHBIE IIOJIOKEHUS MOJEKYJISPHO-
KUHETUYECKOM  TEOPUM  CTPOCHHSI  BEMIECTBA,  IPUHLUII
CyNepHo3ului Tojedl (Ha KadeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHusi 3apsana, 3akoH Oma Juisl yyacTka IeNnH, 3aKOoH
Jlxoyns—JIeHna, 3aKOH COXpaHEHHsI SHEPrUM, IPU ITOM J1aBATh
CIIOBECHYIO  (OPMYJIMpPOBKY 3aKOHa W  3allUCBIBaThb  €rO
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3NUECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CHUTYallMil MpPaKTUKOOPHEHTHPOBAHHOIO XapakTepa:
BBISBJISTh IPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1-2 noruyeckux IIaroB ¢ OMopoi Ha 1—2 HM3y4YEHHBIX CBOMCTBA
bu3nUecKux SABJICHUU, bu3nYecKux 3aKOHOB WIIN
3aKOHOMEPHOCTEW;

pemaTth pacyéTHble 3a4a4 B 2—3 JEUCTBUS, UCIIOJIb3Ys 3aKOHBI U
dopMyIibl, cBsi3bIBatOLIME (PU3MYECKUE BEIUYMHBI: HA OCHOBE
aHaiM3a yCcJIOBHS 3aJa4d 3alHUChIBATh KPATKOE YCIOBHE, BBISBIISATH
HEJIOCTATOK JAHHBIX JUISl PEIICHMs 3aJlayd, BBIOMPATh 3aKOHBI U
(bopmyIbl, HEOOXOAUMBIE JUIsl €€ pelIeHus], MPOBOAUTh PACUEThl U
CpaBHHUBAaTh NOJYyYEHHOE 3HadeHHE (U3UYECKON BETUYMUHBI C
W3BECTHBIMH JJTAHHBIMU;

pacno3HaBaTh MPoOOJIEMbl, KOTOPHIE MOKHO PEUIUThH MPHU MOMOIIH
(GU3MYEeCKUX METOJIOB, UCIIOJb3ysl OINHCAHUE MCCIEIOBaHUA,
BBIACIIATh IPOBEPAEMOE IIPEATNOIOKEHHUE, OLICHUBATh
NPaBUIBHOCTh TOpPSAJIKA IPOBEACHMS HUCCIEAOBAHMS, JENaTh
BBIBOJIBL;

MPOBOJUTH OMBITHI MO HAOMIOJIEHUIO (PU3MYECKUX SBJICHUM WU
bu3nUecKux CBOMCTB TeN (KamWJUISIPHbIE SIBJICHUS, 3aBUCHUMOCTD
JABJIEHUSI BO3yXa OT €ro o00bEMa, TeMIlepaTypbl, CKOPOCTH
npolecca OCTBIBAHMS M HArpeBaHWs MpPU M3JIYyYEHUH OT LBETA
U3JTy4darolien (Moriomnaroieil) moBepXHOCTH, CKOPOCTh UCTIAPEHUS



BOJIBI OT TEMIEPATYPbl KUAKOCTU U IUIOMIAAU €€ MOBEPXHOCTH,
AJIEKTpU3aLdsA Tl U B3aUMOJACHUCTBHE DJIEKTPUUYECKUX 3apsiioB,
B3aMMOJICUCTBUE  IOCTOSIHHBIX  MAarHWTOB,  BU3yaJIH3alus
MarHUTHBIX TOJIEH TOCTOSIHHBIX MAarHUTOB, JCHCTBHUS MarHUTHOTO
10JIs1 HA IPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBa
AJIEKTPOJIBUraTeNIs  IMOCTOSHHOTO  TOKa):  (OpMyJIHpOBaTh
IpOBEpsiEMbIE  TMPEANOJNIOKEHUS, COOMpaTh  YCTAaHOBKY U3
NPEMIOKEHHOr0  000pYJOBaHUsA, OIKCHIBATh XOJ OIbITa U
bopMyIUpOBaThH BBIBOBI,

BBINOJHATh MPSIMBbIE HU3MEPEHUs TEMIIEpPaTypbl, OTHOCUTEIIbHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKA, HANPSKEHUS C MCIOIb30BaHUEM
aHAJIOTOBBIX TMPUOOPOB M JATUYUKOB (UBMYECKUX BEIUYHH,
CpPaBHUBATh pPE3yJIbTaThl M3MEPEHUH C YYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH;

IPOBOAUTH HCCIIEJOBAaHUE 3aBUCHUMOCTH OJHON (U3UYECKOM
BEJMYMHBI OT JAPYrol € HCIOJIb30BAHUEM IMPSIMBIX H3MEPEHHI
(3aBUCHUMOCTb  COTNPOTUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI,
IUIOIIAAN TOMEPEYHOTO CEUEHUS M YJEIbHOTO CONPOTUBIICHUS
BElIECTBa MPOBOJIHUKA, CHJIbI TOKA, UTYIIErO Yepe3 MPOBOJHUK, OT
HaNpsDKEHUs. Ha MPOBOJHUKE, UCCIIEOBAHHUE IOCIIEN0BATEILHOTO
U MapajuleIbHOrO COEIWHEHUH NPOBOJHUKOB): IUIAHHPOBATH
UCCJIEIOBAHNE, COOMpATh YCTAHOBKY M BBIMOJHATH W3MEpPEHHS,
cienysl TMpEUIOKEHHOMY IUIaHy, (PUKCHpPOBATh pe3yibTaThl
NOJyYEHHOM 3aBUCHUMOCTH B BUJE TaOiull U TpapuKoB, JIeaTh
BBIBO/JIbI 110 pE3yJIbTaTaM UCCIIEJOBAHMUS;

OPOBOAWTH  KOCBEHHBIE HM3MEpPEHHS] (PU3NYECKUX  BEIUYHH
(ynenbHasi TEIIOEMKOCTh BEIIECTBA, COMPOTUBIIEHUE TIPOBOIHUKA,
paboTa ¥ MOUIHOCTh OJJIGKTPUYECKOTO TOKA): IUJIAHUPOBATh
U3MEpEeHHs, COOMpaTh 3KCIEPUMEHTANbHYIO YCTaHOBKY, CIEIys
peI0KEHHON HHCTPYKIIUH, U BBIYUCIISATH 3HAUEHHUE BEJIMUMHBI,
coOI0JaTh MpaBHJIa TEXHUKU O€30MaCHOCTU Mpu pabdoTe ¢
71a00paTOPHBIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX ONUCAaHUA (B TOM YHCIIE:
CUCTEMa OTOIUIEHUS [JIOMOB, THUIPOMETp, IapoBas TypOHHA,



aMIIEpMETpP, BOJIBTMETP, CUYETUMK DJEKTPUYECKOM DSHEPIruu,
AIEKTPOOCBETUTEIIbHbBIC npuoOopkI, HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (IIPUMEPHI), IEKTPUUYECKHUE MPEIOXPAHUTEIIH,
ANEKTPOMArHuT,  AJEKTPOABUTATEIb  IMOCTOSSHHOTO  TOKa),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBaX (PU3MYECKUX SBICHUU U
Heo0XxoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MIPOCTHIE TEXHUYECKUE yCTpOWCTBA U
U3MEPUTEIbHBIE MPUOOPHI IO CXEMaM M CXEMATHUYHBIM PUCYHKaM
(KMJKOCTHBI TEPMOMETpP, TEPMOC, TCUXPOMETP, THUTPOMETP,
JIBUTATEIb BHYTPEHHEIO CropaHus, »JJIEKTPOCKOI, PpPeocTar),
COCTaBIISAITh CXEMBbI AJIEKTPUUECKUX IIENEN C MOCIEA0BATEIbHBIM U
napajuielibHbIM COCJAMHEHUEM JJIEMEHTOB, pasjiuyas YCIOBHBIC
0003Ha4YEeHUs AJIEMEHTOB JIEKTPUUYECKUX 1IETICH;

MPUBOJUTh MPUMEPHI (HAXOAUTh HUHPOPMAIMIO O TMpUMEpax)
MPAKTUYECKOTO  HCIMOJb30BaHUS  (U3MUECKUMX  3HAHUH B
MOBCEHEBHON JKU3HU JUIA oOecreueHuss Oe30MacHOCTH TpHU
oOpaiieHu C TpudOpaMM W TEXHUUYECKUMU YCTPONCTBaMH,
COXpPAHEHHSI 3JIOPOBbS U COONIOJEHUS HOPM HKOJOTHUYECKOTO
MOBEJICHUA B OKPYKAOIIEH Cpee;

OCYHIECTBJISATh MOUCK MHGOpPMAIUU (PU3UIECKOTO COJEpKaHUS B
HNHTepHeTe, HA OCHOBE UMEIOIIMXCSA 3HAHWUU U MyTEM CpaBHEHUS
JOTIOJITHUTENIBHBIX MCTOYHUKOB BBIICIATH MH(POpMAIMIO, KOTOpas
SBJISIETCS MPOTUBOPEUUBON UITU MOXKET OBITh HEJOCTOBEPHOMT;
UCIIOJIb30BaTh TMPU BBIMOJTHEHUH YYE€OHBIX 3aJaHUN HAy4YHO-
MOMYJISIPHYIO JTUTEPATYPY (PUZHUECKOTO COMNEPKAHUS, CIIPABOYHBIC
MaTrepuaibl, pecypcbl cetu HHTEepHET, BIAAETh NPUEMAMU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusi WHOOpMALUU U3
OJIHOW 3HAKOBOW CUCTEMBI B JPYTYIO;

co3faBaTh COOCTBEHHBIE TUCHMEHHBIE U KpAaTKHUE YCTHbBIC
cooOmeHust, 00001mas HHPOPMAIUI0 U3 HECKOJbKUX HCTOYHHUKOB
(bU3UYECKOro CoAepKaHusl, B TOM YUCIIC MyOJIUYHO MPEICTaBIATh
pe3yabTaThl NMPOEKTHOW WIIM HCCIIEIOBATEIILCKON HEATEIBbHOCTH,
IpA 3TOM TPaMOTHO HCHOJIB30BaTh W3YYEHHBIM TTOHSITUWHBINA
anmmapar  Kypca  (GU3WKHA,  CONPOBOXIATh  BBICTYIUICHUE
MIPE3CHTALIUEN;



OpU  BBINOJHEHUHM YYEOHBIX TIPOEKTOB M MCCIEIOBaHUMN
(bu3MUeCKUX TPOLIECCOB paCIpeieiaTh O00S3aHHOCTH B TPYIE B
COOTBETCTBMM C IIOCTaBJIICHHBIMM  3ajadaMu, CJIEAUTh 3a
BBITIOJTHEHUEM TJIaHa JICUCTBUM U KOPPEKTUPOBATH €r0, aICKBATHO
OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TPYIIIIHI,
BBICTpanBaTh KOMMYHHMKATHBHOE B3aUMOJCHCTBHUE, MPOSIBISSA
TOTOBHOCTH pa3peiiatb KOH(IUKTHI.

K xoHny oOyuenus B 9 kijacce npeaMeTHbIe pe3yJibTaTbl HA 0a30BOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHS: CUCTEMa OTCYETA, MaTepHalibHas TOYKa,
TPACKTOPHUS,, OTHOCUTEIBHOCTb  MEXAHUYECKOrO  JIBUXKEHUS,
nedopmarius (ynpyras, IJIaCTUYECKas), TpEHUE,
[EHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M TMEPETPy3KH,
HEHTP TSKECTH, aOCONIOTHO TBEPAOE TENO, UEHTP THKECTH
TBEPAOIO Teja, paBHOBECUE, MEXAaHUUYECKUE KOJICOAHUsI U BOJIHBI,
3BYK, HMH(pa3ByK M YJIbTPa3BYyK, DJEKTPOMAarHUTHBIE BOJIHBI,
IIKajxa dJICKTPOMAarHUTHBIX BOJIH, CBET, OIU30pPYKOCTh H
JATbHO30PKOCTh, CTIEKTPHl MCIYCKaHUS M TOTJIONIEHUs, anbda,
OeTa- ¥ raMMa-u3JIy4eHUsI, U30TOIIbI, s/IEPHAsl SHEPTeTUKA;
paznuuath  SIBIE€HUS ~ (paBHOMEPHOE UM HEpaBHOMEPHOE
NPSIMOJIMHEHOE JBMKEHHE, PaBHOYCKOPEHHOE MPSIMOJMHEHHOE
JBUKEHHE, CBOOOIHOE TMajJeHUE TeJ, PABHOMEPHOE IBIKEHHUE IO
OKPY)XKHOCTH, B3aUMOJCWCTBHE TE€J, PEAKTHUBHOE BUKCHHE,
KojebaTrenpHOe JBWKEHUE (3aTyXawllhue ¢  BBIHYXKICHHBIC
Kosie0aHus), PE30HAHC, BOJIHOBOE JBMKEHHE, OTPAKCHHE 3BYKa,
NPSIMOJIMHEHOE PacpOCTpaHEHHE, OTPAKEHUE U TPETOMIICHHE
CBETa, IOJTHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JI0KEHHE OeJI0ro
CBETa B CIEKTP M CJIOXKEHHE CHEKTPAJIbHBIX LIBETOB, TUCIEPCHUs
CBETa,  €CTECTBEHHAss  paJUOaKTUBHOCTb,  BO3HMKHOBEHHE
JMHEWYaTOro CHEKTpa U3MyUYEHUs) MO OMHMCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIONINX JaHHOE
bu3nuecKoe SIBICHHUE;

pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (U3HUECKUX SBJICHUN B
OKpyXamIeM Mupe (B TOM uyucie (u3nueckue sBICHUS B
NpUpOJE: TMPWIMBHI M OTIUBBI, ABWXKeHUE MaHeT CoJHEeYHOU



CUCTEMBI, PEAKTUBHOE JIBH)KCHUE KUBBIX OPTaHU3MOB, BOCIIPUSITHE
3BYKOB JKMBOTHBIMH, 3E€MJIETPSICEHUE, CEUCMHYECKHE BOJIHBI,
IlyHaMH, 5XO0, IIBE€Ta TeJ, ONTHUYECKHE SBICHUS B TMPUPOJE,
OMoNOrHUecKoe JEHCTBHE BHIUMOTO, YIbTPa(QHOIETOBOTO U
PEHTI€HOBCKOTO M3yY€HUN, €CTECTBEHHBIN paJuOaKTUBHBIN (OH,
KOCMUYECKHAE JIy4HM, paJAOAKTUBHOE W3JIYyYEHUE TPUPOIHBIX
MHUHEPAJIOB, ACHUCTBHE PAJUOAKTHUBHBIX H3IYYECHHN HAa OPraHu3M
YyeJoBeKa), MPU HSTOM TMEPEBOAUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJEISATh CYIIECTBEHHbIE CBOMCTBAa (MPU3HAKH)
buU3NYeCKUX SBICHUI;

ONKCHIBATh M3yUYEHHBIE CBONCTBAa Tel M (U3HUECKHUE SIBICHUS,
UCIOJB3Yd (PU3MYECKUE BEIUYUHBI (CpEIHsIi W MIHOBEHHas
CKOPOCTh Te€Jla NpH HEPAaBHOMEPHOM JABWXKEHHUH, YCKOPEHUE,
nepeMeIleHne, IMyTh, YIJOBash CKOPOCTh, CHJIA TPEHHUs, CHUIIA
YOPYTrOCTH, CHJIA TSXKECTH, YCKOpEHHE CBOOOJHOTO IMaJIeHUs], BEC
Tejla, WMITyJIbC Tea, UMIYJbC CHJIBI, MEXaHW4yeckas pabora u
MOIITHOCTh, TOTEHIHAIbHAS DSHEPrus Tejia, MOAHATOTO Haj
MOBEPXHOCTHIO 3€MJIM, TOTEHIIMAJIbHAS SHEPTUS CKATON MPY>KUHBI,
KUHETUYECKas SHEprus, MOJIHAsI MEXaHUYECKas SHEPIUs, IEpUo U
yacToTa KojeOaHWid, JJIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA
TOHA, CKOPOCTb CBETa, IOKa3aTelb MPEIOMIICHUSI CpeIbl), MpHU
OMUCAaHWU  TPABWIBHO  TpakToBaTh  (PUBUYECKUN  CMBICI
UCIIOJIB3YEMbIX BEJMYUH, 0003HAYCHUS W €AUHUIIBI (PU3UYECKUX
BEIIUYMH, HAXOAUTh  (GOPMYJbI,  CBS3BIBAIOIIME  JIAHHYIO
GU3MYECKYI0 BEIMYMHY C JIPYTUMU BEIHMYUHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapakTepu3oBaTh CBOMCTBa TeJ, (U3MYECKUE SBJICHUS W
MPOIIECChI, HCHOJIb3ys 3aKOH COXPAHEHHS DHEPruu, 3aKOH
BCEMUPHOTO TATOTCHUS, MPUHIUII CYNEPHO3ULIUM CHJI, TPUHIHUII
OTHOCHUTENBbHOCTH [ anunes, 3akoHbl HbI0TOHA, 3aKOH COXpaHECHUS
UMITYJIbCA, 3aKOHBI OTPAXXEHUSI M TPEJIOMJICHUS CBETA, 3aKOHBI
COXpAaHEHMS 3aps0OBOIO W MAacCOBOIO YHCENI TMpU SIAEPHBIX
peaknusx, TPy 3TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA H
3aMUCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;



OOBACHATH (pU3MUECKHEe TPOIIECCH U CBOWCTBA TEIl, B TOM YHCIIE U
B KOHTEKCTE CHUTyalluii MPaKTHKOOPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH MIPUYMHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHUE
U3 2—3 JOTMYECKUX IIAaroB C ONMOPOW Ha 2—3 M3Y4YEHHBIX CBOMCTBA
buznyecKux SIBIICHUM, buznyecKux 3aKOHOB 17001
3aKOHOMEPHOCTEH;

pemate pacu€THbie 3amaud (OMHUpAIONIHecs] Ha CUCTEMY U3 2—3
yYpaBHEHHUI), HCIONb3ySd 3aKOHBl W (OPMYIbI, CBSI3BIBAIOIIHE
¢usznyeckne BENMYMHBL: HAa OCHOBE aHalW3a YCIOBHUS 3aadd
3aMMChIBaTh KPaTKOE YCIOBUE, BBIABIATH HEAOCTAIOUIME WIIH
M30BITOUYHBIE  JlaHHBIE, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJMMBIC JJIs PEIIECHUs, MPOBOJUTH PACUYEThl U OIICHUBATH
PEATUCTUYHOCTH TOTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUIHHBI,
pacrno3HaBaTh IPOOJIEMbI, KOTOPBIE MOKHO PEIIUTH MPHU MOMOIIU
(¢u3NYECKUX METOAOB, HCHOJB3ysl OINHUCAHUE HCCIIEJOBAHMUS,
BBIJIETISATh poBepsieMoe IPEIO0JI0KEHNE, OLIEHUBAaTh
NPaBWJIBHOCTh TOPSAKA TIPOBEIACHUS HCCIICOBAHUS, JeJaTh
BBIBO/IbI, MHTEPIIPETHPOBATH PE3YIbTAaThl HAOIIOCHUN U OTIBITOB;
IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (PU3NYECKUX SBICHUN WIH
bu3nYecKuX CBOMCTB Tell (M3ydeHHE BTOPOro 3akoHa HbIOTOHa,
3aKOHA COXpPaHEHUsS SHEPTUH, 3aBUCUMOCTh Teprojaa KoyeOaHMit
NPYXKHHHOTO MasiTHUKA OT MAacChl IPpy3a M KECTKOCTH MPYKUHBI U
HE3aBHCHUMOCTb oT aMILTATY I MaJIbIX KOJIeOaHUi,
OpSIMOJIMHEMHOE paclpoCTpaHEHUE CBETa, pasjiokeHue Oeoro
CBETa B CHEKTp, M3Y4YCHHE CBOWCTB H300pAKEHUS B IJIOCKOM
3epKajie U CBOMCTB M300paKeHUS MpeIMETa B COOMpPAIOIICH JTUH3E,
HAOO/IEHNE CIUIONIHBIX W JIMHEHYAThIX CHEKTPOB H3IYUCHHS):
CaMOCTOSITENIbHO COOMpPaTh YCTAHOBKY M3 M30BITOYHOro Habopa
0o0Opy/lOBaHUs, OIHUCHIBATH XOJ OMNbITA M €ro pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

NPOBOJAUTH TPU HEOOXOJUMOCTH CEpPHI0 MPSIMBIX HW3MEPEHHMH,
Onpefenssi cpeHee 3HaUYeHuEe U3MepsieMOl BeJMYuHBI ((POKyCHOE
paccTosIHUE COOMpArOIICH JIMH3bI), 000CHOBBIBATH BHIOOP criocoba
U3MepeHus (M3MEPUTENBHOTO prubopa);



IPOBOJNUTH UCCIIEJOBAHUE 3aBUCUMOCTENW (PU3NYECKUX BEJIUYUH C
UCIIOJIb30BaHUEM TMPSIMBIX HU3MEPEHUHM (3aBUCUMOCTb IYTH OT
BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBJKEHHHM 0€3 HadalabHOU
CKOPOCTH, Tepuojia KojJeOaHWH MaTeMaTH4YeCKOro MasTHHKAa OT
JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)K€HUS CBETa OT Yyrja
NaJicHus M yria MpeIOMIICHUs OT yIJla MaJeHus): IUIaHUpPOBAaTh
UCCIIEJOBaHUE, CaMOCTOSITENIBHO cobupatb YCTaHOBKY,
(UKCUpPOBATh PE3YNbTAThl MOJIYYEHHOW 3aBUCUMOCTH (PU3UYECKHUX
BEIMYMH B BUAE TaOmuU W TrpaduKoB, Je€JaTh BBIBOJABI IO
pe3yibTaTaM MCCIIEI0BaHNUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUSI (PUBNUECKUX BEJIIMUUH (CPEIHSS
CKOPOCTh M YCKOpPEHHME Tejla MpPU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE  CBOOOJHOTO  MAaJeHUs, JKECTKOCTb  MPYKHUHBI,
KO3((PUIIMEHT TpEeHUs CKOJbXKEHUs, MeXaHWuyeckas pabora u
MOIIHOCTb, YacTOTa M NEpUoj KoleOaHUI MaTeMaTHYeCKOro U
OPYKMHHOTO MasiTHUKOB, ONTHYECKas CUjla COOMpAIOLIEH JIMH3BI,
pPaauoOaKTUBHBIA (OH): TUIAHUPOBAaTh H3MEPEHHUs, COOMPATH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIAEAys
IPEIOKEHHOW WHCTPYKLMH, BBIYUCIIATH 3HAUEHUE BEJIWYMHBI U
aHAIM3UPOBAaTh IIOJyYECHHBIE PE3YJIbTATHl C YYETOM 3aJaHHOMU
MOTPEIIHOCTH U3MEPEHNN;

coONI0aTh MpaBHJIa TEXHUKU O€30MacCHOCTU Mpu paboTe ¢
71a00paTOPHBIM 000PYI0BAHUEM;

pa3nnyaTh OCHOBHBIC IPU3HAKU W3YYEHHBIX (PU3NUYECKUX MOJIEIEH:
MaTepuajgbHas TOYKa, aOCOJIIOTHO TBEPJAOE TENO, TOYECUHBIH
MCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, MJIaHETapHasi MOJIeTb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTIO $]1pa;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa UX ONHUCAaHUA (B TOM YHCIIE:
CHOUAOMETP, JATYUKHU TIOJOKEHHUS, PACCTOSHHMS M YCKOPEHUS,
pakeTa, 5XOJOT, OYKH, Mepuckor, (oTroanmnapar, ONTHYECKHUE
CBETOBOJbI, CIHEKTPOCKON, JO3UMETp, Kamepa Buibcona),
UCTIONIB3YySl 3HAHUA O CBOMCTBaX (DU3UYECKUX SBICHUM H
HE0O0X0oaMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbl W CXEMAaTUYHbIE PHCYHKHM H3YyYECHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPUTENbHBIX  NPUOOPOB U
TEXHOJOTUYECKUX  TPOIECCOB  MpPU  PEHICHUU  y4eOHO-
MPAKTUYECKUX 3aJa4, ONTHUYECKHE CXEMBI [JI1 MOCTPOCHUSA
M300paKEHUI B IJIOCKOM 3€pKaJie U cOOMparolei JTUH3E;
NPUBOAUTH TNPUMEPHI (HAXOAUTH HHGPOPMALMIO O MPUMEPaX)
MPAKTUYECKOTO  HCMOJb30BaHUS  (U3MUECKMX  3HAHUH B
MOBCEIHEBHON KU3HM IS oOecreueHus: Oe30MacHOCTU MpH
oOpaiieHu C TpudOpaMu W TEXHUUYECKUMU YCTPOHCTBaMH,
COXpaHEHUsI 370pOBbS U COOJIOJIEHUS HOPM SKOJOTUYECKOTO
IIOBEJICHMS B OKPY’KaIOILLEH Cpelie;

OCYILECTBJISITh MOUCK MHGOpMaUU (HU3NYECKOTO COJEpKaHUs B
HNuTtepHeTe, caMOCTOSITENbHO (POpMYIUpPYsl TMOMCKOBBIM 3ampoc,
HAXOJAWUTh MYTH ONPEAEIEHUS JOCTOBEPHOCTH IOJYYEHHOU
uH(pOpMAaIUU HA OCHOBE MUMEIONINXCS 3HAHUUN U JIOTIOJTHUTEIbHBIX
VICTOYHHKOB;

WCIIOJIb30BaTh MPU BBINOJHEHUHM YYE€OHBIX 3aJaHUN HaAy4HO-
MONYJISIPHYIO JTUTEPaTypy (PU3UUECKOr0 COACPKaHUS, CTIPABOYHbIC
Marepuainbl, pecypcbl cetu MHTepHeT, BiaaeTe IpuéMaMu
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHuss WHGOpPMAIUU U3
OJIHOM 3HAKOBOU CHUCTEMBI B IPYTYIO;

Co3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE HWH(OpMAIMK U3 HECKOJIbKUX HMCTOUYHHUKOB (PU3UUECKOTO
cCoJlep KaHMsl, IMMyOJMYHO TPEICTABISATh PE3YJbTAaThl MPOECKTHOU
WA HCCIENOBATENBCKON AEATEIIBHOCTHA, IMPU 3ITOM TI'PAMOTHO
WCTIOJIb30BaTh W3YYEHHBIM TOHATUWHBIM anmapar H3y4yaemMoro
pazzaena (pU3MKU U COMPOBOXKIATh BHICTYIUICHUE TIPE3CHTAIUEH C
y4€TOM OCOOCHHOCTEH ayTUTOPUNA CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NPOrpaMMblI Bcero Kontpoarsrie| IHpakruieckne o0pazoBare/ibHbIEC
padoThI padoThI pecype
Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bubmnoreka IIOK
1.1 ) - 2
VISHIA 7 HayKa O HpHpOAe https://m.edso0o.ru/7f416194
bubnuorexa [JOK
1.2 ) 2 1
HISHHCCIHE BEMITIHHRL https://m.edsoo.ru/7f416194
bubanoreka LIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METOJI IO3HAHUS httos://m.edsoo.ru/7fA16194
Hroro o pasneny 6
Pa3nes 2. [lepBoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6anoreka IIOK
2.1 C 1
TPOCHIE petiiecta https://m.edso00.ru/7f416194
59 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHI] 2 1 but6mmoreka [IOK
' BEIIIECTBA https://m.eds00.ru/7f416194
2.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA 2 bubmuoteka [IOK



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

Uroro no pazueny S)
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubnunoreka LIOK
3.1 MexaHmteckoe ABIKCHHE 3 https://m.eds00.ru/7f416194
bubnunoreka LIOK
2 n 4
3 HIEPIITL, Macea, TUIOTHOCTE https://m.edsoo.ru/7£416194
bubmuoreka [{OK
: .B 14
33 (-una. Bk cin https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya gaBneHus: TBEPAbLIMU 3 bubmuoreka [IOK
' TeJIaMH, KUIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bubmnoreka IIOK
4.2 S
Jlaprerie KAKOCTH https://m.eds00.ru/7f416194
bubmnoreka IIOK
4.3 A 6
TMOC(EepHOE JTaBJICHHE https://m.edso0o.ru/7f416194
44 JlelicTBHE KUJIKOCTH U Ta3a HA 7 bubmuoreka [{OK
' MOrPYKEHHOE B HUX TEJO https://m.eds00.ru/7f416194
Hroro no pazneny 21



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

Paszgea S. Pabora u MOIIHOCTH. JHEPrUust

bu6nmoreka [IOK
51 Pabora n momHoCTE 3 ! https://m.edso0.ru/7f416194
bu6nmoreka [IOK
5.2 HpocThie mexanusMel S 1 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
53 Mexanuteckas sneprus 4 L https://m.eds00.ru/7f416194
Htoro no paznemny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPO'PAMME



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

8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpamMMbl Bcero Kontposbubig) Ilpakraieckne o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeb
Pa3gean 1. TensioBbIe IBJICHUSA
bu6mmoreka [IOK
1.1 C 7 7
TPOCHHE I CBOHCTRA BEMleCTRa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DeKTpUUecKue 3apsiabl. 3apssKeHHbBIS 7 1 bubnuotexa [JOK
' TeJa M MX B3aMMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOAHHBIH SICKIPHACCRII TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 Ma e sIBJIC 6 1 1.5
PHITTHBIC ABICHITE https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHask UHIYKIUS 4 bubmmorexa [JOK

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



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

Uroro no pazgeny

37

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5




9 KUIIACC

KonnuaectBo yacos
Ne n/n|| HanmeHnoBaHue pa3iesoB U TEM MPOTrpamMMbl DTIEKTPOHHEIC (1HBPOBEIC)
2 pasa porp Beero Konrtponbsnsie || [Ipaktuueckue 06pasoBaTelbHbIE PECYPCh
paboThl padoThI

Pa3nen 1. Mexanuueckue ABJICHUA |
11 MexaHuueckoe IBUKEHUE U CITIOCOOBI €ro 10 1 bubnnoreka [JOK

' OIHCAHHMS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK

12 BaanmopeicTBRe TEx 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK

13 3aKOHEI COXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6

‘ Hroro no pazneny H 40 H |

‘ Pasznen 2. Mexanuueckue KojaeOaHus U BOJIHbI |
bu6mmoreka [JOK

2.1 Mexannueckre KoeOaHus 7 3 https://m.edso0.ru/7f41ada6
bu6mmorexa [IOK

2.2 MexaHn4ecKre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6

‘ Hroro no pazneny H 15 H |

‘ Paznen 3. DnekTpoMarHuTHOE 1oJIe ¥ 3J€KTPOMAarHUTHbIE BOJIHBI |
31 DJIEKTPOMArHuTHOE TOJIE U 6 2 bubnuorexa [JOK

' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6

‘ HToro no pazneny H 6 H |

‘ Pa3nen 4. CBeTOBEIE SBIICHUS



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

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 Bubaitorexa IOK
: pacrpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI U OITUYECKUE ITPUOOPHI 6 3 https://m.eds00.ru/7f41a4a6
bubmuorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edso0.ru/7f41a4a6
| Wiroro o paszeny L 15 H |
‘ Pasnen 5. KBanToBbIE sIBICHUS |
bu6mmoreka [IOK
5.1 Vcnyckanue 1 NoromeHe ceera atomom || 4 1 https://m.edso0.ru/7f41a4a6
bubmuorexa [JOK
5.2 || Crpoenne aTOMHOTO s1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 SlnepHble peakiu 7 1 1 https://m.edsoo.ru/7f41a4a6
‘ Hroro mo paszeny H 17 H |
‘ Paznen 6. IloBroputenbH0-00001aI01UMI MOTYIIb |
6.1 IToBTOpenue n 0600IIEHNE CONIEPKAHUS 9 2 bubnuoreka [IOK
' Kypca ¢u3uku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
‘ Hroro no pasueny H 9 H |
OBLIEE KOJIMYECTBO YACOB 1O 102 3 27
[TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Tema vooKa Hara uudposbie
M
n/n P Bcero Konrpoanusiel| Ipakrudeckue u3ydeHusl| oOpa3oBaTe/ibHbIE
padoThI padoThI pecype
®usuka — Hayka O pUpoE.
1 SBnenus npu y(f bl Qfmlzlqecxne 1 bubmorexa HOK
PHPOZBL. https://m.edsoo.ru/ff09fe0a
SIBJICHUS
MexanndecKkue, TEIUIOBEIC,
2 AJICKTPUUYCCKHEC, MAarHUTHBIC 1 bubmorexa LHOK
p ’ ’ https://m.edsoo.ru/ff09fe0a
CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 duznveckre BEIUYUHBI U UX 1 bu6mmorexa [IOK
HU3MEpEHHEe https://m.edsoo.ru/ff09fe0a
VYpok-uccnenosanue "M3mepenne
4 TEMIIEPATYPHI IPU TOMOIIH 1 1 bubnuoreka [IOK
YKUJIKOCTHOTO TEPMOMETPA U https://m.edsoo.ru/ff09fe0a
JaT4yruKa TeMIeparypbl”
Kaxk ¢usuka u npyrue
5 €CTECTBEHHbBIEC HAYKH U3YYalOT 1 bubnmuotexa [JOK

npupony. EcrecTBeHHOHay4YHBIN
MeToA no3Hanus. Onucanue

https://m.edsoo.ru/ff09f72a



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

(hbU3UYECKUX SBJICHUH C
HOMOUILIO MOJEIEN

VYpok-uccnenosanue "[Iposepka
THIIOTE35I: JAITLHOCTD MOIETa

6 [IapUKa, IYIIEHHOrO buGnnorexa LIOK
phka, My https://m.edsoo.ru/ff09fe0a
TOPU30HTAIILHO, TEM OOJIbIIIE,
4yeM OoJibliie BhICOTA MycKa"
Crpoenne BeniecTa. ONbITHI,

7 OIIZaSBIBaIO e JUCKPETHOE bubmmorexa [TOK
a HUE JHCKp https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIeCTBA

8 JIBr>KeHre 4acTHI] BEIIECTBA bubmmorexa [IOK

tsem https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HAOJIIOIEHUIO TEINIOBOIO bubmmorexa [TOK
https://m.edsoo.ru/ff09fe0a
pacIIMpPEHHUS Ta30B»

10 ArperatHble COCTOSHUS bubnuoreka [IOK
BelllecTBa https://m.edsoo.ru/ff09fe0a
B3anmocBsA3b MEXy CBOMCTBaAMU
BEILIECTB B Pa3HBIX arperaTHbIX

11 COCTOSTHHSIX Ml MIX bubmuorexa [JOK

aTOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI

https://m.edsoo.ru/ff0a0378



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

Mexanndeckoe JABUKCHUC.

bu6mmoreka [IOK

12 PaBHOMEpHOE ¥ HEpaBHOMEPHOE https://m.edsoo.ru/ff0a05c6
JIBHKCHHUE

13 C E bubmuoreka [JOK

KOPOCTD. BAMHHIILT CKOPOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer nytu u BpemeHu bubnuoreka [IOK
IBUKCHUSA https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3aKkoH UHEPLUH.
BzaumoneiicTBue TN Kak bubmuorexa [JOK

15
IIpUYMHA U3MEHEHHS CKOPOCTH https://m.edsoo.ru/ff0a0c10
JIBHOKCHUS TEI
IInoTHOCTE BemiecTBa. Pacuer

16 5 bu6mmorexa [IOK
MACCRL I ODBEMA TEiTa O ero https://m.edsoo.ru/ff0a0fee
IUIOTHOCTHU
JlaGopatopHas pabora

17 0 patopHai p bubmuorexa [JOK
« “npez(eneHne TIOTHOCTH https://m.edsoo.ru/ff09fe0a
TBEPJOTO TENA»

18 Pemenne 3agay mo Teme bu6mmoreka [JOK
"ITmoTHOCTH BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak xapakTepHuCcTHKa

i K Kz( DAKTEPHCTHI bu6mmoreka [JOK
19 B3aumoercTeus Ten. Cuna

ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff09fe0a

JlaGopaTopHas pabora
«M3y4eHne 3aBUCUMOCTH

20 acTspkenus (nedopmarv) bubmmorexa [JOK
p Ale@opmal ¢ https://m.edsoo.ru/ff09fe0a
MIPYKUHBI OT MIPHUIIOKECHHOM
CHJIBI»
21 SBnenne Tarorenus. Cuna bu6mmoreka [IOK
TSOKECTH https://m.edsoo.ru/ff09fe0a
CBs13b MEX]ly CHIION TSKECTH U
22 maccoi tena. Bec tena. Pemenue bubnmorexa LOK
e ' | https://m.edsoo.ru/ff0al1778
3aga4 o reMe "Cuia TsKeCTH
Cua TsSDKecTy Ha Ux
23 IUIaHEeTax CDI/IBI/I‘IE;Z:DII)(}II/II;: bubnmorexa [IOK
' https://m.edsoo.ru/ff0a1502
XapaKTePUCTHKH TUIAHET
bu6mmoreka [IOK
24 41 .
3vepenne cut. JluHamMomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
2 B .H
> e Teia. HEBeCoOMOCTh https://m.edsoo.ru/ff0al778
CrnoxxeHne OByX CHUII,
26 HaI aBHeHIi[BIZ,(XHO OJHOH bubmmorexa [TOK
p N N g https://m.edsoo.ru/ff0ala70
npsMoii. PaBHoelicTByIOIIAs CHUIT
97 Pemenue 3anau mo teme bu6mmorexa [IOK

"PaBHonelicTByromas cui"

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
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/ff0a1de0

Tpenue ckoybXeHUs: U TpeHHUE

28 nokosi. TpeHue B mpupose u Bubmiorexa LIOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JIaboparopHast pabota
«M3ydeHne 3aBUCUMOCTU CUJIBI

29 TPEHUsI CKOJIbKEHUS OT CHJIBI bubnnorexa [HOK
JIABJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS
MTOBEPXHOCTEN»

30 Pemenue 3anay Ha onpeneneHue bubnnoreka [JOK
PaBHOJEHCTBYIOLIEH CUIIbI https://m.edsoo.ru/ff0alde0
Pemenue 3agau no remam: «Bec

31 Tenay, «['paduueckoe bubnnoreka [JOK
n300pakeHue cuny, «CHIIbI», https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CUII»

KonTponbHas pabota no remam:
«MexaHnueckoe JBUKEHUEY,
32 «Macca, nnoTHOCTBY, «Bec bubmmoreka LIOK
’ ’ https://m.edsoo.ru/ff0alde0
tenay, «['padpuueckoe
n3o0paxeHue cumy, «CHIIbI»
JNaBnenue. CriocoObl
bu6mmoreka [JOK
33 YMEHBIICHUS U YBEIINICHUS

JaBJICHUA

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JaBieHue raza. 3aBHCUMOCTD

bu6mmoreka [IOK

4 ..
3 AABIICHNA ra3a OT 00BEMa, https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBineHust TBEPILIMUA
35 TGJII;.MI/I JKUIKOCTAMU U Ir)a:«;aMI/I Eubmorexa ITOK
> KUA ) https://m.edsoo.ru/ff0a25b0
3akon [Tackains
JlaBaeHue B )KUAKOCTH U rase,
36 BBI3BAHHOE JEHICTBUEM CHJIbI bubnmorexa LOK
A https://m.edsoo.ru/ff0a2718
TKECTU
Pemienue 3amad mo teme
37 «/laBieHUE B )KMAKOCTH U ra3e bubmorexa [JOK
A ' https://m.edsoo.ru/ff0a2826
3akou [Tackamsy
bu6mmorexa [IOK
38 Coo0
OODIIAIOIIHECA COCY I https://m.edsoo.ru/ff0a2970
39 I'mapasinnueckuii mpecc bubmorexa [IOK
s p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopiineBoit bubnnoreka [JOK
JKHUIKOCTHEIM HAacoC https://m.edsoo.ru/ff0a4ee6
Atmocdepa 3emnu. [Ipuunnel
CYILIECTBOBAHUS BO3 HOU
i AV Bu6nuorexa LIOK
41 000JIOYKH 3eMIIU. 3aBUCUMOCTD

aTMOC(I)CpHOFO JaBJICHHUA OT
BBICOTBI HaZl YPOBHEM MOPA

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2376
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https://m.edsoo.ru/ff0a2718
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https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a2b5a

Bec Bo3ayxa. ATmMocdepHoe

bu6mmoreka [IOK

42
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOTro bubnunoreka [HOK
nasienus. Onelit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI H4, bubmorexa LHOK
A s https://m.edsoo.ru/ff0a2fc4
YPOBHEM MODS
bapomerp-anepou.
45 ATI:wocq): Hoep aBi['IeHI/Ie Ha bubmorexa LHOK
PHOC A https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTaX
46 Pemenue 3anay no teme
"AtmochepHoe naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOrPY>KEHHOE B HUX TEJIO bubmmorexa [TOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTopHas pabota
48 «OmpeneneHne BHITAIKUBAIOIICH bubnuotexa [JOK
CHUJIbI, IEVCTBYIOILIECH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIAKOCTb)
JlaGopatopHnast paboTa 1o Teme
49 «HccnenoBanne 3aBUCUMOCTH bu6mmoreka [JOK

Beca Tella B BoJie OT 00bEéMa
MOTPY>KEHHOM B KUJKOCTh YaCTH

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

TCIa»

bu6mmoreka [IOK
I1
>0 flaBame Tel https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota
"KoHncTt OBaHHE apeoMeTpa
51 WIIN KOI?(Z? , OBaHI/II; 110, KIE u bubmorexa LOK
pynp“ A https://m.edsoo.ru/ff0adee6
onpeneneHue eé
Ipy30n0JbEMHOCTH"
Pemenue 3aga4 o remam:
«IInaBanue cynos.
52 Bo3nyxomnaBanuey, «/laBineHnue bubmorexa HOK
yE N https://m.edso0.ru/ff0a3654
TBEPJbIX TEJ, )KUJIKOCTEH U
ra3oB»
bu6mmoreka [JOK
53 M
exanieckas pagora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
>4 MoutgocTs. EuHANE MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, pa3BUBACMON PU bubmorexa [JOK
= . P " p https://m.edsoo.ru/ff0a4eeb
MOIBEME TI0 JISCTHHIIES
[IpocTeie MexaHu3MBbl. Phruar. bubnuoreka [IOK
56
PaBHOBecue cui Ha peiuare https://m.edsoo.ru/ff0adee6
57 Kontponbras padoTa mo teme bubnmuotexa [JOK



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

«JlaBreHyE TBEPIBIX TEI,
KHUJIKOCTEH U ra30By /
Bcepocculickas npoBepodHas
pabora

https://m.edsoo.ru/ff09fe0a

PesepBHrIit ypok. Pabora ¢
TEKCTaMHM 110 TeMe «JlaBieHue

58 TBEPBIX T, )KUJIKOCTEH U bubmorexa LHOK
P > A . https://m.edsoo.ru/ff0a4ffe
ra3oB» / Beepoccuiickas
MpoBepoyHas paboTa
Poruaru B TexHuke, ObITY U
59 npupoje. JlaboparopHas pabora 05 bubnnoreka [JOK
«MccnenoBanue ycIoBHiA ' https://m.edsoo.ru/ff0a478e
PaBHOBECHSI phIUara
Pemenue 3amad mo reme bu6mmoreka [IOK
60
«Y ClOBUSI PABHOBECHUS pblyara https://m.edsoo.ru/ff0a48a6
Ko dunnent noneznoro
efCTBUS MEXaHU3MA.
61 ?’Ia60 aTopHas pabora 0.5 bubmorexa HOK
PaTOpHaA p . ' https://m.edsoo.ru/ff0adee6
«M3mepenne KI1/I HaknoHHOM
MJIOCKOCTH
62 Pemenue 3amaua mo teme "Pabora, bu6mmoreka [JOK
MomHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
63 Mexanudeckas SHEepTHs. bubnmuotexa [JOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4c48

Kunernueckas u noTeHOaJlbHadA

https://m.edsoo.ru/ff0a4252

JHEpPTruUs

64 3aKOoH COXpaHEHUs 1 bubnunoreka [HOK
MEXaHUYECKON IHEPTrUn https://m.edsoo.ru/ff0a4360,
YPOK-3KCIIEPUMEHT 1O TEME
"DKcneprMeHTalIbHOE
ONpeiCICHUE U3MEHECHUS bu6mmorexa [IOK

65 . . 1 1
KUHETUYECKON U ITOTEHIINAILHON https://m.edsoo.ru/ff0a4ee6
SHEPTHH MPU CKATHIBAHUH TEJIa
10 HAKJIOHHOM IIOCKOCTH"

66 KoHntposbHas paboTta 1mo Teme 1 bubnmnoreka [JOK
«PaboTa u MOIIHOCTb. DHEPTUs» https://m.edsoo.ru/ff0a4ee6
PesepBublii ypok. Pabora ¢

67 TeKC”lsaMI/I noer)eMe 1 bubmorexa [IOK
" " https://m.edsoo.ru/ff0a4ee6

Mexanudeckoe OBIDKEHHE
Pesepubiit ypok. Pabora ¢
68 TexkcTaMH 1o TeMe "Pabora 1 bubmorera [TOK
) https://m.edsoo.ru/ff09fe0a
MouHocTh. DHeprus"
OBILIEE KOJIMYECTBO HACOB I10 68 12

I[TPOT'PAMME



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

KoanuectBo yacon DJIeKTPOHHbIE
Ne T Hara uudgposbie
eMa ypoka
n/n P Bcero Konrpoabnbie| Ilpakradeckue u3yuyeHusi| oOpa3oBaTejibHbIE
padoThI padoThI pecypeb
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETUUECKON 1 bubnuoreka [IOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
5 Macca u pazmep aToMOB U 1 bubnnorexa [HOK
MOJIEKYJI https://m.edsoo.ru/ff0a5256
Mopaenu TBEpIOro, )KUIAKOTO U
3 ra3zoo0 a3Holio COCTOSTHHIA 1 bubmorexa HOK
p https://m.edsoo.ru/ff0a540e
BEILIECTBA
OObscHeHne CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOro
4 COCTOSIHHI BEIIECTBA HA OCHOBE 1 bubmmorexa [TOK
. = https://m.edsoo.ru/ff0a5256
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU
5 Kpucranmmaeckue u amopdabie 1 bubnmuotexa [JOK
Tena https://m.edso0.ru/ff0a5800,
6 CmauuBaHue M KallWJUTBSIPHOCTb. 1 bubnmuotexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5800

HOBCpXHOCTHOC HaTs2KECHUEC

https://m.edsoo.ru/ff0a5530

bu6mmoreka [IOK

7 T
CILIOBOE PaCIiMpeiHe 1 xatue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b

8 TEMIIEPATYPhI CO CKOPOCTHIO
TEIJIOBOTO ABM)KEHUS YACTHII

9 Buytpennss sueprusi. Crioco0Obl bubnnoreka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 B

WKL TeoTepelatH https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHIus
"[IpakTHUecKOe UCTIOIB30BAHUE
11 TETJIOBBIX CBOMCTB BEILIECTB U bubmmorexa [TOK
B https://m.edsoo.ru/ff0a65c0
MaTepHajIoB B IEJISIX
sHeprocOepexxeHus"

12 KommaectBo TemnoTel. Y aenpHas bubmuorexa [JOK
TEIIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHeHUE TEIJIOBOTO OaaHca.

13 TernnmooOmeH u TemioBoe bubmmorexa [OK

https://m.edsoo.ru/ff0a7088
paBHOBECHE

14 JlaGopatopHnas pabora bubnnoreka [JOK

"HccnenoBaHue IBIEHUS

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5530
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TEIII000MEHA MPU CMENTUBAHUN
XOJIOAHOU U ropsiueit Boabl"

Pacuer koanuuecTBa TEILIOTHI,
HE00XO0AMMOTO JJIsl HarpeBaHUs

bu6mmoreka [IOK

15
T€JIa Y BBIJIEISAEMOr0 UM IIpU https://m.edsoo.ru/ff0a5256
OXJIaXKICHUH
JlaGopaTopHas pabora
16 "Onpenenenue yaenbHOU bubamorexa LOK
pedt 4 y https://m.eds00.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIEeCTBA
17 DHeprus ToIMBa. Y IeiabHas bubnnoreka [JOK
TEII0Ta CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAJUTMYECKUX TeJl. Y AeNIbHAs bubmmorexa [TOK
P tde https://m.edsoo.ru/ff0a71d2
TEII0Ta TUIaBJIEHUS
JlabopaTopHas paboTta
19 "OnpeneneHne yaenbHOI bubmmorexa [OK
P Y " https://m.edsoo.ru/ff0a72fe
TEIUTOTHI TUIABJICHUS JIbA
20 [TapooOpazoBanue u bubnnoreka [JOK
KoHJeHcauusd. Mcnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas Temnora
91 napooOpazoBaHus U bubmuoreka [IOK

KOHJICHCALIUU. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT

https://m.edsoo.ru/ff0a786¢
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aTMOC(l)CpHOFO JaBJICHH A

22

BrnaxxHocTh Bo3myxa.
Jlaboparopnas pabota
"OnpeneneHne OTHOCUTEIbHOM
BJIQ)KHOCTH Bo3ayXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4d Ha onpeneneHue
BJIAKHOCTH BO3/1yXa

24

[TpuHIMIBI paGOTHI TETIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraresnb BHYTPEHHETO
CrOpaHus

25

KIIJI TenmoBoro aBurares.
TertoBeIe IBUTATEIN U 3aIIATA
OKpY>Karolle cpeibl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
IIpeBpalleHus DHEPTUU B
TCIJIOBBIX ITpoLeccax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5256

27

IToaroroBka Kk KOHTPOJIBHON
pabote mo Teme "TemnnoBsie
siBneHust. I3menenne
arperaTHbIX COCTOSIHUI
BelecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonuTponbnas pabora no teme

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a83f2

"TeruioBele saBieHUA. I3MeHeHNne
arperaTHbIX COCTOSTHHUI
BemecTna"

https://m.edsoo.ru/ff0a86ae

Dnekrpusanus Ten. [[Ba pona

bu6mmoreka [IOK

29
BJIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a5256
Ypoxk-uccienoBanue
30 "DeKTpu3anug TeJl UHAYKIUEH U bubnmorexa LOK
pra 'I‘[y B https://m.edso0.ru/ff0a5256
MIPU COMPUKOCHOBCHUH
31 B3anmoaeiicTBre 3apsyKeHHBIX bu6mmoreka [IOK
ten. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.
32 HanpsskeHHOCTB 3JIEKTPHUUECKOTO bubnnoreka [JOK
noss. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJEH
Hocurenu snexkrprueckux
33 3apsAIoB. DIIEMEHTapHLIN 3aps bubmorexa [JOK
P ’ P PAL. https://m.edsoo.ru/ff0a8a0a
CrpoeHue atoma
IIpoBOAHUKH U TUDIEKTPHUKH.
34 3£<0H ilox aHCHMS ’ bubmmorexa LHOK
p https://m.edsoo.ru/ff0a8ef6
AIEKTPUYECKOTO 3apsiaa
35 Pemrenue 3a1au Ha npuMeHEHUE bu6mmoreka [JOK

CBOICTB SJICKTPHUYCCKUX 3aps/10B

https://m.edsoo.ru/ff0a90cc
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https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DIJIEKTPUUYECKUHN TOK, YCIOBUSA

bu6mmoreka [IOK

N

3 A https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA

37 JlelicTBUS SJIEKTPUYECKOr0 TOKA buGnnorexa LIOK

p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 3J1peKT I/ILIGCIfOFO OJIS IHla 1 bubmorexa [JOK
P " https://m.edsoo.ru/ff0a8al0a
MIPOBOIHUKH M TUIJICKTPUKH

39 DNEeKTPpUYECKUM TOK B MEeTaJlJIax, bubnnoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb 1 e€ bubnuorexa [JOK
COCTaBHBIE YaCTH https://m.edsoo.ru/ff0a8ala
Cuna toka. JlabopaTopHas

41 adora "M3mepenue u 0.5 bubmorexa [JOK
p p | ' https://m.edsoo.ru/ff0a8bd6
pEryIUpOBaHKE CUJIBI TOKA
DNEKTPUUECKOE HATIPSKEHHE.

42 Bonbr™merp. JlabopaTopHas 05 bubnuoreka [IOK
pabora "M3mepenue u ' https://m.edsoo.ru/ff0ade14
peryaupoBaHue HanpsoKeHUs "

ConpoTuBieHrE MPOBOTHUKA.
P POBOA bubmuorexa [JOK

43 VY aensHOe CONPOTUBIICHHE

BEIECTBA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

44

JlaGopaTopHas pabora
"3aBUCUMOCTB AJIEKTPUUYECKOTO
COIIPOTHBIICHUS IPOBOIHUKA OT
€ro JUIMHBI, TUIOINAIH
MOTIEPEYHOT0 CEUCHHS U
Marepuaia"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBHUCUMOCTE CHJIBI TOKA OT
HanpspbkeHus. 3akoH Oma st
y4acTKa [enu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad44a

46

JlaGopaTopHas pabora
"UccaenoBaHue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIErO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa 1 HanpsLKeHUs Ha
pesuctope"

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocenoBaTenbHOE U
napajieIbHOE COCTUHEHUS
MIPOBOJIHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ala

48

JIaGoparopHas paboTa
"[IpoBepka mpaBuiIa CIOKEHUS
HaIpsDKEHUN TPU
MOCJIEI0BATEIHHOM COETMHEHUN
JIBYX PE3UCTOPOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0aaa58

JlaGopaTopHas pabora
"[IpoBepka nmpaBuiia AJisi CUIIbI

bu6mmoreka [IOK

49
TOKA TP MapaAIICIIbHOM https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB"
Pemenue 3a1a4 Ha npuMEHEHUE
50 3akoHa OMa JIJIsl pa3IngHOTO bubmorera [JOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHS TIPOBOJHUKOB
Pabora u MomHOCTh
51 3JIEKTPUYECKOI0 TOKA. 3aKOH bubmorexa [JOK
P ' https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JlaGopaTopHas pabora
59 "Onpenenenue padboTsl U bubnuorexa [IOK
MOIIHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DNEeKTPUYECKHE LIETH U
53 MOTPEOUTENH IIEKTPUUECKOI bubnnoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660]
3aMbIKaHUE
54 ITocTosiHHBIE MArHUTHI, UX bu6mmoreka [IOK
B3aHMOJeHCTBUE https://m.edsoo.ru/ff0a8ala
55 VYpok-uccnenosanue "M3yuenue bubmuorexa [JOK
MoJied MOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTHOe nosie. MarHuTHOE bubnmuotexa [JOK



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0ac3d0

roJsie 3eMJIM U €ro 3HauYeHUue s
JKA3HU Ha 3emiie

https://m.edsoo.ru/ff0acOba

S7

IToaroroBka K KOHTPOJIBLHON
pabote 1o Teme "DIeKTpUYECKHe
3apsibl. 3apsKEHHBIC TeJla U UX
B3aumoercTBus. [locTostHHBIN
AJIEKTPUYECKUM TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c

58

KonTponbnas pabora no teme
"DJIeKTpUUECKHUE 3apsbl.
3apsiKeHHbIE TeNla U UX
B3auMoaercTBUA. I1oCTOSIHHBIH
AIIEKTPHUYECKUI TOK" /
Bcepocculickas npoepodHas
paborta

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8

59

PesepBHblit ypok. Pabora ¢
TekcTaMu 1o TeMe "TlocTOsHHBIH
ANEKTPUIECKHii TOK" /
Bcepoccuiickas nmpoBepodHas
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT Opcrena. MarauTHoe nosue
ANEKTPUYECKOTO TOKa
MarauTHO€ 1oJie KaTyIIKH C
TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acld2



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2

61

[TpuMeHeHHe AIIEKTPOMArHuTOB B
texauke. Jlaboparopuas pabota
"U3yuenue nencTBus
MarHUTHOTO TIOJISI HA TIPOBOIHUK
¢ TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Micnonp3oBaHue
3JIEKTpOBUraTesneil B
TEXHUYECKUX YCTPOUCTBAX U Ha
Tpancnopte. JlaboparopHas
pabora "KoHcTpynpoBanue u
n3ydyeHue paboThbl
aeKTpoaBUrarens'”

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbrTel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenua

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8ala

64

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DIICKTPHUCCKON
SHEPruu. DIIEKTPOCTAHIIUHU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

65

[ToaroToBka Kk KOHTPOJIBHOU
pabote 1o Teme "DiaeKTpUUeCcKre
W MarduTHbIE SBiIcHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ala



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a

KonTponbnas pabora no teme

66 "DHIEKTPUUECKUE U MATHUTHBIE 1 bubmorexa LOK
p | https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHsblil ypok. Padora ¢
67 TeKcIT)aMH ngﬁeMe "TerioBbIe 1 bubmorexa [IOK
\ https://m.edsoo.ru/ff0accse
SIBJICHUS
PesepBHylit ypok. Pabora ¢
68 TEKCTaMH 110 Teme "MardauTHele 1 bubmorexa [JOK
) https://m.edsoo.ru/ff0a8ala
SIBJICHUS
BHIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CcO O 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0a8a0a

9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne T Hara uugposbie
eMa ypoka
n/n P Bcero Konrpoaeneie| Ipakruieckne u3yueHusi|| oOpa3oBaTesbHbIE
padoThI padoTshI pecypebi

1 MexaHn4ecKoe JBHKCHHUE. 1 bubnuoreka [IOK
MarepuanbHas TOYKa https://m.edsoo.ru/ff0ad474
Cucrema orcuera.

2 OTHOCUTEIBHOCTD 1 bubmorexa LOK

https://m.edsoo.ru/ff0ad474

MEXaHUYECKOTO JIBUKEHUS

3 PaBHOMepHOE npsAMoOnMHEHHOE 1 Bbu6moreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE psiMOTMHEWHOE

4 BI/FI))KGHI/IG IC)? e H}I;)}I u 1 bubmorexa HOK
A - ~PeA https://m.edsoo.ru/ff0ad474
MTHOBEHHAsi CKOPOCTh
IIpssMonuHeiiHOE

5 ABHOYCKOPEHHOE JIBU)KEHHE 1 bubmorexa [JOK
P YCKOp g ' https://m.edsoo.ru/ff0ad8d4
VYckopenune
CkopocThb MPSAMOIMHENHOTO

bubnunorexa LIOK
6 PaBHOYCKOPEHHOTO JBIKEHHS. 1

I'paduk ckopoctu

https://m.edsoo.ru/ff0ad474



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad474

JlaGopaTtopHnas pabota
"Omnpezenenre yCKOpeHus Tena

bu6nmmoreka [IOK

7
IIPY PABHOYCKOPEHHOM JIBMKCHUH https://m.edsoo.ru/ff0adb18
M0 HAKJIOHHOM TMJIOCKOCTH"

8 CBobonHoe nageHue Teil. OIbIThI bubnunoreka LIOK
lanmmies https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IBHKEHUE TIO

9 okpyxHocTu. [lepuoa u yacrora bubmmoreka [JOK
oOpartenus. JIuneitnas u yrimonas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 [lenTpocTpemMuTenbHOE bubnnorexa [JOK
YCKOpEHHUE https://m.edsoo.ru/ff0ad474

11 [Iepsriii 3akon HetoTona. BexTop bubmuoteka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroTona. bubnmnorexa [JOK
PaBHOelicTBYIOIIAA cHIla https://m.edsoo.ru/ff0ae72a

13 Tperwnit 3akon HeroToHa. bubmuoreka [IOK
Cyniepnio3unust CUit https://m.edsoo.ru/ff0ae982

14 Pewrenne 3anad Ha npuMeHeHUE bubmmnoreka HOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c

15 Cuia ynpyroctu. 3akoH ['yka bubmorexa HOK

https://m.edsoo.ru/ff0aeca2



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

Pentenue 3amau mo teme «Cuiia

bub6nmmoreka [IOK

1
0 YIIPYTOCTH https://m.edsoo.ru/ff0ad474
JlaGopaTopHas pabora
17 «Om I; GHI::HI/ICI))KGCTKOCTI/I bubmmorexa [IOK
bedl https://m.edsoo.ru/ff0aee28
PY>KAHBD»
bubnunoreka LIOK
18 Chuta Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo teme «Cuna bubnuoreka [{OK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopnas pabora
20 "On Ie) eJII;HI/Ie Izcoa(b(pn HEHTA bubmorexa OK
ped " B https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKECHUS
Pemenne 3amau mo reMe "3aKOHEBI
21 HrroTona. Cuma octu. Cuna bubsmorexa [TOK
. Yipyr ’ https://m.edsoo.ru/ff0afb8e
TpEHUs
Cuia TSDKEeCTH M 3aKOH
22 BCEMHPHOTO TATOTCHHS bubmorexa [JOK
P ' https://m.edsoo.ru/ff0af044
YckopeHnne cBOOOIHOTO MaeHHs
VYpok-koHpepenmus "JIBuxenue
93 TEJ BOKPYT TPaBUTAI[MIOHHOTO bubnuoreka [IOK

nenTpa (ConHeyHas cucrema).
lanmaktukn"

https://m.edsoo.ru/ff0ad474



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0ad474

Pentenue 3amaud mo treme "Cuiia

bubmuorexa [IOK
24 TSXKECTU U 3aKOH BCEMUPHOTO 1
" https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [IepBas kocMu4eckasi CKOpOCTb. bubnuoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepuaIbHOI
TOYKH. AGCOTIOTHO TBEPAOE TEIO. BuG LIOK
~ nonImoTexa
26 PaBHOBecue TBEpHOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpPEIIEHHON OChIO BpalllCHMS. T '
MowmeHT cunebl. LleHTp TsxecTn
PaBHOBecue maTepuaibHOW
TOYKH. AOGCOJIOTHO TBEPIOE TEIIO. o 10K
. nonoTeKa
27 PaBHoBecue TBEpHOTO TENA C https://m.edsoo.ru/ff0ad474
3aKPEIUIEHHON OCHIO BPAIEHUS. T '
MowmeHT cuibl. LeHTp TsKECTH
28 Pemenne 3aga4 mo teme "MoMeEHT bubmunoreka IIOK
cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4|
IToaroroBka K KOHTPOJIBHOM
bubmuoreka [IOK
29 pabote no Teme "MexaHndyeckoe _ 1
BwKerwe. BaanvoelicTsie ten" https://m.edso0.ru/ff0b0408
KonTponpHas pabota mo Teme BuG OK
nonroTexa
30 "MexaHn4ecKoe IBHKEHHE. 1

BzaumonaerictBue ten"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynbce Tena. UMnynbe cUbl.
3aKOH COXpaHEHMsI UMITYJIbCA.

bu6nmmoreka [IOK

31
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBUE
32 Pemenue 3anay no teme "3akoH Bu6mumoteka [JOK
COXpaHEHUs UMITyjbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenius "PeaktuBHOe bubmmoreka [JOK
JIBUSKEHUE B PUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0ad474
Mexanunueckas padota u bubmmoreka [JOK
34
MOII[HOCTb https://m.edsoo.ru/ffOb0a84
35 PabGota cuIBI TSDKECTH, CHIIBI bubmuoreka [IOK
YIPYTOCTH U CHIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa
«Onpenenenue paboThl CUITBI
36 TPEHUS TIPU PAaBHOMEPHOM bubmmorexa [IOK
https://m.edsoo.ru/ff0ad474
JBYD)KEHUH TeJa 10
TOPU30HTAILHON TTIOBEPXHOCTH
37 CBs13b DHEPTUU U padOTHI. bubmuoreka [IOK
IToTennmanpHas SHEPrus https://m.edsoo.ru/ff0ad474
38 Kunernueckas sneprus. Teopema bu6muoreka [IOK
0 KMHETUYECKOU JHEPTUH https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHMsI DHEPTUU B bubnuoreka [IOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0b0c32

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

40 JlaGopaTtopHnas pabora «3yueHue bubnmnoreka HOK
3aKOHA COXPAHEHUs SHEPTUK https://m.edsoo.ru/ff0b12fe

41 KomnebaTenpbHOE IBHIKCHHUE U €TI0 bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
3aryxaroiue KojaeoaHusl.

42 BI)IZX K :iIHI)IG KoJICOaHHS bubmmorexa [JOK

YA ' https://m.eds00.ru/ff0b20f0
Pe3onanc

43 Marematuueckuil 1 NpyKUHHBIA bubmmoreka [JOK
MasiTHUKHU https://m.edsoo.ru/ff0ad474
Ypok-uccienoBaHue

44 «3aBUCUMOCTb MIEPUOJA bubnnorexa [JOK
KoJIe0aHUM OT )KECTKOCTHU https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl TPy3a»

45 [IpeBparenue sHepruyn Npu bubnnorexa [JOK
MEXaHUYECKUX KOJIeOaHUsIX https://m.edsoo.ru/ff0ad474
JlaGopaTtopHnast pabota

46 «OnpeneneHue 4acToThbl U bubmmnoreka HOK
nepuoJia KojaeOaHui MpyKMHHOTO https://m.edsoo.ru/ffOblaec
MasiTHUKa»

47 JlaGopatopHas pabora «IIpoBepka bu6muoreka [IOK

HC3aBUCUMOCTH TICpUOJa

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

Kosie0aHul Tpy3a, MOIBEIICHHOTO
K HUTH, OT Macchl rpy3a»

Mexaunueckue BoiHbl. CBOKWCTBA
MEXAHUYECKUX BOJIH.

bub6nmoreka [IOK

48
IIpononbHbIE M TONEPEYHBIE https://m.edsoo.ru/ffOb21fe
BOJTHBI
Ypok-koHpepeHIus

49 "MexaHn4ecKue BOJIHEI B bubnunoreka LIOK
TBEPAOM Tele. CelicMUYecKue https://m.edsoo.ru/ffOb21fe
BOJIHBI"

50 3Byk. Pactipoctpanenue u bubnnorexa [JOK
OTPa’KEHHE 3BYKa https://m.edsoo.ru/ff0b21fe
Ypok-uccnenoBanue

o1 "Habito1eHue 3aBUCUMOCTH bubmmorexa [TOK

A | https://m.edsoo.ru/ff0b21fe
BBICOTHI 3ByKa OT YaCTOTHI

59 I'pOMKOCTB 3ByKa M BBICOTA TOHA. bubmmnoreka HOK
AKYCTHYECKHI pe30HaHC https://m.edsoo.ru/ffOb21fe
Ypok-koHpepenus "Ynprpass

53 " EIH(I) a3Bq) pB IpUpoOJIE U e bubmorexa LOK

P | YiE B HpHpoa https://m.edsoo.ru/ff0b23ca
TEXHUKE
IToaroroBka Kk KOHTPOJIBHOU
. bubnunorexa LIOK
54 pabote o Teme "3aKOoHBI

coxpaHeHus. MexaHn4ecKue

https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KoJieOaHus U BOIHBI"

KontponbsHas paboTa o reme
"3aKOHbBI COXPaHEHUS.

bub6nmoreka [IOK

55
Mexanuueckue Konebanus u https://m.edsoo.ru/ffOb21fe
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubmmoreka [JOK
DJIEKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb21fe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX bubmmoreka [JOK
BOJIH https://m.edsoo.ru/ffOb21fe
Ypok-konpepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH.
58 Hcnonp3oBanne bubmorexa LHOK
https://m.edsoo.ru/ffOb2fe6
DJIEKTPOMATrHUTHBIX BOJH JIJISI
COTOBOM CBsI3U"
VYpok-uccnenosanue "M3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH bubmmnoreka HOK
59
C TIOMOIIIbI0 MOOMIIBHOTO https://m.edsoo.ru/ff0b2c6c
tenedona"
Pemenue 3a1au Ha onpe/eneHme
60 YaCTOTHI M JJIMHEI ’ bubnmorexa HOK
a . https://m.edsoo.ru/ffOb21fe
AIIEKTPOMATrHUTHOW BOJIHBI
61 DJNeKTpOMarHuTHas pupoaa bubnmnoreka [JOK

cBera. CKOpOCTH CBeTA.

https://m.edsoo.ru/ff0b31d0
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BoHOBEIE cBOIiCTBA cBETa

HcTouHuKkH cBeTa.

62 [IpsimonuHeliHOe bubnuoreka [JOK
pacnpoCcTpaHEHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl
3aKOH OTpa)KeHMsI CBETa. 3epKaJa.

63 Pemenue 3amay Ha npuMeHenne bubmorexa HOK

p https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKEHUS CBETA

64 [Ipenomnenue cBera. 3aK0H bubmmoreka [JOK
MIpEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonnHOE BHYTpEHHEE OTpaKEHUE

65 cBeta. Mcnonp30BaHKE IOJIHOTO bubmuoreka [IOK
BHYTPEHHETO OTPAKECHUS B https://m.edsoo.ru/ff0b3c5¢c
ONITHYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH

66 J1a TIPEJIOMJICHHSI CBETOBOTO brbmmorexa LTOK
yraatp https://m.edsoo.ru/ffOb21fe
Jy4a OT yIJia aJIieHHus Ha TPaHUIEe
"Bo3myx-crexno""

VYpok-koHpepeHuus
67 "Hcnonp30BaHue IOIHOIO bubnunorexa LIOK

BHYTPCHHCTO OTPAKCHU:
CBE€TOBOAbI, OIITUKOBOJIOKOHHAsA

https://m.edsoo.ru/ffOb21fe
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CBSI3b"

bub6nmoreka [IOK
68 Jluna3el. OnTudeckas Cuiia JIMH3bI httos://m.edsoo.ru/ffOb3f2c
69 [Toctpoenue nzobpaxeHuii B bubmmoreka [JOK
JIMH3aX https://m.edsoo.ru/ffOb444a
JlaGopaTopHnas pabota
70 "Onpenenenne GOKyCHOTO bubnnorexa [JOK
pacCTOSIHUS U ONTUYECKOUN CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3b1"
Ypok-koH(pepeHus
71 "(g)nmqecg)nf JII/IIIIJIBOBI)IG bubmorexa OK
B https://m.edsoo.ru/ff0cOa7e
npuOopbI
79 I'ma3 xak onTuyeckas cucTeMa. bubmunoreka IIOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-konpepentus "JlepexTo bubmuoreka [IOK
3penusi. Kak coxpanutsb 3penue" https://m.edsoo.ru/ff0c0f4c
Paznoxxenue 6enoro cBeta B
74 cnektp. OnbiTel HetoTOHA. bubnnorexa [JOK
CroxeHue CeKTPaIbHBIX I[BETOB. https://m.edsoo.ru/ff0c0f4c
Hucniepcus ceera
75 JlaGopaTtopHnast pabota "OMBITHI bubmmoreka [JOK

110 Pa3JI0KCHUTO Oejoro ceera B

https://m.edsoo.ru/ffOcOe2a
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CIIEKTpP U BOCTIPHSTHUIO [IBETA
MPEIMETOB MPU MX HAOIIOICHUN
yepe3 BETOBBIE (PHIBTPHI"

VYpok-nipaktukym "BoaHoBbIe

76 CBOICTBA CBETa: JUCTICPCHUS bubmmorexa [JOK
A pewt, https://m.edsoo.ru/ffoc0f4c
uHTEepepeHms u auppaxuus”
Omnsitel Pesepdopaa u bubmmoreka [JOK
77
IJIaHeTapHasi MOJIE/Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynartel bopa. Monens atoma bu6mmoteka [JOK
bopa https://m.edsoo.ru/ff0cOf4c
HcnyckaHue 1 TOTJIONICHHE CBETA
79 atomoM. KBauTsl. JIuneliyarsie bubmmorexa [IOK
’ ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
VYpoxk-npaktuky™m "Habmrogenue bubnnorexa [JOK
80
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUBI brbmmorexa LTOK
A g https://m.edsoo.ru/ff0c1672
82 Crpoenue aToOMHOTrO siapa. bubnnorexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
83 PanuoaxkTuBHBIE TPEBpAIICHHUS. bubnuoreka [IOK
N3otonbl https://m.edsoo.ru/ff0clal4
84 Pemenne 3amay o reme: bubanoreka [JOK
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"PaanoakTuBHBIE TTpeBpalicHus "

https://m.edsoo.ru/ffOclb4a

bub6nmoreka [IOK

85 [Tepuoxa moaypacmnaja
pHOA oTypacHan https://m.edsoo.ru/ff0c0f4c
Ypok-koHdepeHuus
86 "ff)a I/IoaKgIBII){m: W3JIy4YCHHS B bubmorexa HOK
8 i | https://m.edso0.ru/ff0c2126
MIPUPOJIE, MEAUITMHE, TEXHUKE
SlnepHble peakyu. 3aKOHbI
87 ccflx paHeHEﬂ 3au51 OBOI'0 H bubmorexa [JOK
P AR https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEN
88 DHeprus CBSI3u aTOMHBIX SIIIEP. bubnnorexa [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenne 3aa4 1o Teme bubnunoreka LIOK
" nepuble peakuun” https://m.edsoo.ru/ff0cOf4c
Peakmuu cuHTE3a U IeTICHUS
90 Eh(S HI/ICTOLIHI/IKI/I 31—?6 W50 bubsmorexa [TOK
A1eP- . p https://m.edsoo.ru/ff0c1e88
ConHiia u 3BE311
Ypok-koHpepenus "Anepuas
01 sHepreTuka. JleicTBus bubnnorexa [JOK
pPalMOAaKTUBHBIX U3Ty4YCHHUI Ha https://m.edsoo.ru/ffOc0f4c
JKUBBIEC OpPTraHU3MBbI"
92 [TonroroBka K KOHTPOJIBHOM bubnuoreka [IOK

pabore 1o Teme

https://m.edsoo.ru/ff0c223e
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"DEeKTPOMarHuTHOE MOJIE.
DNIEKTPOMArHUTHBIE BOJHBI.
KBanToBsic siBneHus"

KontponpHas pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.

bubnunoreka LIOK

93
DIIeKTPOMArHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c0f4c
KBanTosrle aBienus"

[ToBTOpEeHME, 000OIICHHE.

94 JIaGopatopHsbIle pabOTHI ITO KyPC bubmorexa HOK

" P pu P | pey https://m.edsoo.ru/ff0c245a
BzanmoneiictBue ten
[ToBTOpEHME, 000OIICHUE.

95 Pemenne pacdyeTHsIX U bubnuoreka [IOK
KadeCcTBEHHBIX 3371a4 110 TEME https://m.edsoo.ru/ff0c2572
"TemnoBbie Mporecch”

[ToBTOpEeHnue, 06061IEHNE.
Pemenue pacueTHbIX u bubmmnoreka HOK

96
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBeIX aBurarencii”

[ToBTOpenue, o6o0IIEHHE.

97 Pemenue pacueTHbIX U bubnuoreka [IOK
KaueCTBEHHBIX 3a7a4 IO TEME https://m.edsoo.ru/ff0c2b30
"KII/I anexTpoycTaHOBOK"

98 [ToBTOpeHME, 0000IIEHNE. bu6moreka [JOK
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JlaGopaTopHbie pabOThI 11O KypCy
"CBeToBbIC sIBJICHUS"

https://m.edsoo.ru/ff0c2c52

[ToBTOopenue, o6obmenne. Pabora

bu6nmoreka IIOK

" 1
%9 © TERCTANIL IO TeMe 3alf,0 e https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOpenue, o6odbmenne. Pabora
100 ¢ tekcramu 110 TeMe "Koiebanus 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c2e82
1 BOJIHBI
[ToBTOpenue, 0600meHue. PaGoTra
101 ¢ TekcTtaMH 110 TeMme "CBeTOBEBIE 1 bubmorexa HOK
" https://m.edso0.ru/ff0c3044
SIBIICHUSA
[ToBTOpenue, 0600meHue. PaGora
102 ¢ TekcTtamu 110 Teme "KBanroBas 1 bubnmorexa [JOK
| https://m.edsoo.ru/ff0c0f4c
u sijiepHas pusrkKa
BIIEE KOJIMYECTBO YACOB IT
OBII] OJ1 CTBO CO (@) 102 97

[TPO'PAMME
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

7 KJIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOM
oﬁpasonaTe.m)Hoﬁ nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3jindaThb ABJICHUA 110 OIMMMCAHUIO X XAPAKTCPHBIX CBOICTB M Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘IGCKOG SABJICHHUC

13

pacrio3HaBaTh MpPOSBICHHE M3YyYCHHbIX (U3NYECKUX SIBICHUH B
OKpYXarolleM MHpE, B TOM 4ucie PU3NYECKue SBJICHUS B MPHUPOAE, MPH
3TOM MEpPEeBOJUTH MPAKTUYECKYI0 3a7ayy B Yy4eOHYI0, BBLIAEIATH

CYyILIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBJICHUN

1.4

ONKCHIBATh U3YUYEHHBIE CBOMCTBA TEN U (PU3UUECKUE SBJICHUS, UCIOIb3Ys
¢u3nyeckue BEJIWYMHBI, MpPHU ONMCAHUM IPABUIBHO TpPaKTOBAThb
¢u3nyecKuit CMBICT HCIHOJB3YEMBIX BEIMYMH, HUX OOO3HA4YeHUA U
eMHULBl (PU3MUECKUX BEJIWYMH, HAXOJUTh (OPMYJbI, CBSA3BIBAIOIINE
JaHHY!0 (U3MYECKYI0 BEIUYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH

rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BETMUUH

1.5

XapaKTEpHU30BaATh CBOMCTBaA TCII, (1)I/ISI/ILIGCKI/IG SBJICHUA W IIPOLCCCHI,
HUCIIOJIB3YsA  HU3YYCHHBIC  3dKOHBI, IpHU 3TOM JaBaTb CJIIOBECHYIO

(I)OpMYJ'II/IpOBKy 3aKOHa U 3allMCbIBATh €0 MAaTCMATHYCCKOC BBIPAKCHUC

1.6

OO0BSACHATH (PU3NUECKHE SIBJICHUSI, POIIECCHI U CBOMCTBA TEJI, B TOM UHUCIIE
U B KOHTEKCTE€ CHUTYyallMldl IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00bsACHEHHE U3 1 — 2
JIOTHYECKHUX IIIAaroB ¢ ornopoi Ha | — 2 U3y4eHHBIX CBOWCTBA (PU3HMUECKUX

SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH




1.7

pemiath pacuy€THble 3amauyd B 1 — 2 JEHCTBUS, UCHOJIb3YS 3aKOHBI U
dbopMynbl, cBsi3bIBaOLINE (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a
YCIIOBUS 33/1a4U 3aIKMCHIBATh KPATKOE YCIOBUE, MOACTABISATh (PU3NICCKUE
BEJIMYMHBI B (OPMYJIbI M TPOBOAUTH PAacu€Thl, HAXOJUTh CIPABOYHBIC
JIaHHbIE, HEOOXOIUMBbIE ISl pelIeHUs 3a/1a4, OIICHUBATh PEATUCTUYHOCTD

MOJTYYCHHOW (PU3HUECKON BETMUHNHBI

1.8

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MpPH [OMOIIU
(UBUYECKUX METOJIOB, B ONTMCAHUU MCCIIEAOBAHUS BBIICIATH IPOBEPSIEMOE
OpelanoyiiokeHue  (TUMOTe3y),  pa3iuyarh W HUHTEPIPETHPOBATH
MOJIYYCHHBIA PE3yNbTaT, HAXOIUTh OIMMOKH B XOJIe OIbITa, JeJaTh

BBIBOJBI ITO €T0 pE3yJIibTaTaM

1.9

OPOBOAMWTH OMBITHI 1O HAOMIOACHUIO (DU3MUECKUX SBJICHUN WU
bu3nIECKUX CBOWCTB TEJI: dbopmynupoBaTh MIPOBEPSIEMbIC
MPEIOJIOKEHHUS, cobuparp YCTaHOBKY u3 PEIOKEHHOTO

000pyI0BaHus, 3alIUChIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObI

1.10

BBIIIOJHATh TPSMbIE HM3MEPEHMsS] C HCIOJIb30BAHHEM AaHAJOTOBBIX U
UGPOBBIX MPUOOPOB, 3alMCHIBATh IOKAa3aHUsS NPUOOPOB € YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

IPOBOJUTH MCCIIEJOBAHNE 3aBUCUMOCTH OJHOM (PM3UYECKOM BETUYNHBI OT
JpPYroil ¢ HCIOJIB30BAHMEM MPSMBIX H3MEPEHUM, y4acTBOBaThb B
IUTAHUPOBAaHUM  Y4€OHOrO MCCIEI0BaHUs, COOUpATh YCTaHOBKY U
BBINOJIHATh M3MEPEHUs, CIeays MpeUIOKEHHOMY IUIaHy, (PUKCHPOBATh
pe3yNbTaThl TMOJTYYEHHON 3aBHCHUMOCTH (U3WYECKUX BEJIMYUH B BUJIE
NPEUIOKEHHBIX TaOaull M rpaduKoB, JielaTh BBIBOJBI MO pPe3ylbTaTaMm

HCCIIEIOBAHUSA

1.12

IPOBOJUTh KOCBEHHBIE M3MEpPeHHMs (U3NYECKHX BEIUYMH, CIEAys
MPEJIOKEHHOW HMHCTPYKIMHU: TPH BBINOJIHEHUH H3MEPEHUN CcoOHpaTh
DKCIICPUMEHTAJIBHYI0 YCTAHOBKY W BBIUMCIATH 3HAYEHHE HCKOMOM

BCJIMYNHBI

1.13

co0JII0/1aTh MpaBWIa TEXHUKH 0€30MacHOCTH MPpHU padboTe ¢ 1a00paTOPHBIM

obopynoBaHueM




1.14

yKa3bIBaTh MPUHIMIIBI JEHCTBUS MPHUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh MPUHIUIBl JEUCTBUA HM3YUYEHHBIX MPUOOPOB U
TEXHUUYECKHUX YCTPONCTB C IOMOIIbIO UX ONMCAHMSI, UCIIOJIb3Ysl 3HAHUS O
cBOiicTBax (hU3MUECKUX SIBJICHHUM U HE0OXOoauMble (HU3MUYECKHE 3aKOHBI U

3aKOHOMEPHOCTH

1.15

OPUBOAUTH  TpPUMEpPbl  (HaXOAWTh  HMHGOPMAIMIO O  IMPHUMEpax)
IPAaKTUYECKOI'0 MCIOJIb30BaHUsl (DPU3MYECKMX 3HAHUM B IOBCEIHEBHOM
KHU3HH U oOecrieueHusi 6€30MacHOCTH NP 0OpameHn: ¢ IpudopaMu u
TEXHUYECKMMU YCTPOWCTBAMH, COXPAaHEHMs 3J0pPOBbS U COOJIIOAEHUS

HOPM DKOJIOTUYECKOTO MOBEJCHMSI B OKpY KaIOLIEl cpeze

1.16

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HH(popMauuu B cetu VHTepHET B
COOTBETCTBUM C 3aJIaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE HUMEIOIIHUXCS
3HAHMUH M TyTEM CpPaBHEHUS pPAa3JIMYHbIX MCTOYHHUKOB BBIIEIATH
uHpOpMaLKIO, KOTOpas SBISETCS NPOTUBOPEUMBOM WM MOXKET OBITH

HEJIOCTOBEPHOMU

1.17

MCIIOJIb30BaTh IPU BBHINOJHEHUM Y4YE€OHBIX 3aJaHUil Hay4YHONOIYJISPHYIO
auTepatypy  (U3MYECKOrO  COAEp)KaHUs, CIpPaBOYHBIE MaTepHalbl,
pecypcebl cetu MaTEpHET, BilageTs NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpa3oBaHust HHGOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpAaTKUE NMHCbMEHHBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2 — 3 HUCTOYHUKOB HH(OpMaMK PU3NYECKOTO COAECPKAHUS, B TOM
yuciae MyOJaMYHO JieNaTh KpaTKHe COOOIIEHHUsS O pe3yibTarax NpPOEKTOB
WIKM Y4eOHBIX HCCJIEeIOBaHUM, NPU OSTOM TIPaMOTHO HCIIOIb30BATh
U3yYeHHBI TOHATHHMHBIA ammapaT Kypca (U3HKH, CONpPOBOXIATh

BBICTYIIJICHHE MPE3CHTAIMEN

1.19

IMIpU BBIITOJHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJICILOBaHI/II\/'I pacnupeaciaTb
00sA3aHHOCTH B rpymmne€ B COOTBECTCTBHU C IIOCTABJICHHBIMU 3aladaMu,
CIICAUThL 3a BBIIIOJHCHUEM IIJIaHA HCﬁCTBHﬁ, aICKBATHO OLICHUBAThb
COOCTBEHHBIH BKJIa/J B JACATCIBHOCTD T'PYIIIIGI, BBICTpanBaTh

KOMMYHUKATHBHOC B3aI/IMOI[eI\/JICTBI/IC, YUUTBIBAsI MHCHUC OKPYXKAIOMIUX




8 KUIACC

Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

11

HCIIOJIB30BaTh IMOHATHA

1.2

pa3indaTtb ABJICHHA IO OMHUCAHUIO MX XApPaKTCPHBIX CBOMCTB U Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘IGCKOG SABJICHHUC

13

pacrio3HaBaTh IPOSIBIEHHUE HW3YYEHHbIX (U3MYECKUX  SBICHUH B
OKpYXarollleM MHUpEe, B TOM 4uciie (PU3NUYECKUE SBJICHUS B IPUPOJE, NPU
3TOM NEpPEeBOJUTh MNPAKTUYECKYI 3aJadyy B Y4eOHYIO, BBLIEIATH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUIN

1.4

OIKCHIBATh W3YYEHHBIC CBOWCTBA TN U (U3NYECKUE SBICHUS, UCTIOIB3Ys
¢u3nyeckue  BEIMYMHBI, IPU  ONUCAHUM TPABWIBHO  TPaKTOBATh
(Gu3NYECKUN CMBICT HCHOJB3YEMBIX BEJIWYMH, 0003HAYEHMS] U €IWHULIBI
¢u3nUecKux BENWYMH, HAXOAMTh (OPMYIBI, CBA3BIBAIOIIME JIAHHYIO
(Gu3NYECKyI0 BEIWYUHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH TIpaduku

HN3YUCHHBIX 3aBHCUMOCTEM (I)I/ISI/ILIGCKI/IX BCIIMYHH

1.5

XapaKTCpPU30BaATb CBOMCTBaA TCI, q)HSH‘{CCKI/Ie SABJICHUS W IPOUCCCHI,
HCIIOJIb3Yys HN3YUCHHBIC 3aKOHBI, Inpnu OSTOM  JaBaThb CJIOBECCHYIO

(I)OpMy.]'II/IpOBKy 3dKOHa U 3aIUMCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUEC

1.6

OOBSICHATh (DU3UYECKHE IMPOLECCHl M CBOWCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyallul MPaKTUKO-OPUEHTHPOBAHHOIO XapakKTepa: BBIABIATH
NPUYHHHO-CJIC/ICTBEHHbIE CBSI3U, CTPOMTh OObACHeHHMe U3 1 — 2
JIOTUYECKHUX IIAroB ¢ MOMOIIbI0 1 — 2 M3ydeHHBIX CBOMCTBA (pU3MUECKUX

HBHCHHﬁ, (I)I/IBI/I‘-ICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTU

1.7

pemarh pacu€THbIC 3a7ayd B 2 — 3 JCHCTBUS, HUCIONB3Ys 3aKOHBI M
dbopMyIbl, CBA3BIBaOIIME (U3MUECKHUE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIOBHUS 3aJlayd 3alMChIBATh KPATKOE YCIIOBHUE, BBISBISITH HEIOCTATOK
JAHHBIX JUIS peIIeHHWs 3a7add, BHIOMpaTh 3aKOHBI U (HOpPMYIHI,

HeoOXoauMble [Uisi €€ pelIeHHs, MPOBOAUTH pPacdy€Tbl M CpPaBHUBATH




MMOJIY4YCHHOC 3HAUCHUC (1)H3H‘-I€CKOI>1 BCJINYMHBI C U3BCCTHBIMU JaHHBIMUA

1.8

pacrio3HaBaTh IMPOOJIEMBI, KOTOPBIE MOXHO pPEIIUTh NPU MOMOIIA
(Gu3nYecKuX METO/OB, MCIIOJb3Ysl ONUCAHHUE HCCIEIOBaHMS, BbIIEIATH
IIPOBEPSIEMOE  NPEAINOJIOKEHUE, OLEHUBAaTh IPAaBUIBHOCTb IOpPsIKa

IMPOBEACHUA UCCICA0BaHMA, ACJIaTh BBIBOIABI

1.9

IPOBOAWTH ONBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUUA WM
bu3nIECKUX CBOICTB TEJI: dbopmynupoBaTh MPOBEPSAEMbIE
MPEIOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYyI0BaHUS,

OIIHCHIBATH XOJI OTIBITAa U (POPMYJIMPOBATH BHIBOJIBI

1.10

BBIIIOJIHATD MPAMBIC USMCPCHHA C NUCITIOJIb30BAHUEM aHAJIOIOBBIX HpI/I60pOB
Hn JaT4YuKOB (1)I/ISI/I‘I€CKI/IX BCJIIMYMH, CPABHUBATH PE3YJIbTAThI I/ISMepeHI/Iﬁ C

y4€TOM 3a/1aHHOM a0COJIFOTHOM MOrPEUIHOCTH

1.11

IPOBOJUTH UCCIIEI0BAaHUE 3aBUCUMOCTH OJHON (PU3UYECKOM BEIUYHHBI OT
JIpyroi ¢ HCIOJNB30BAaHHEM IIPSAMBIX  H3MEPEHHMN:  I[UIAHUPOBATh
UCClieIoBaHUe, COOMpPATh YCTAHOBKY W BBIMOJHATH HM3MEPEHHUs, CIenys
NpeUIOKEHHOMY — IUIaHy, (UKCUpOBaTh  pe3yiabTaTbl  MOJYy4YEHHOU
3aBHCUMOCTH B BHJI€ TaOIMIl U TpaMKOB, JIeNaTh BBIBOJIBI 110 pe3yJbTaTaM

HCCIIEIOBAHUS

1.12

MMPOBOAWUTE KOCBCHHBIC HU3MCPCHUA (1)H3H‘-I€CKI/IX BCJIIMYMH: TIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYTO YCTaHOBKY, cenys

HpCI[J'IO)KGHHOfI HWHCTPYKIWHW, U BEIYUCIIATh 3HAUCHUC BEJIMYHNHBI

1.13

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM

obopynoBaHueM

1.14

XapaKTepu30BaTh MPUHLUMBI JEHCTBUS  M3YYEHHBIX NpUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C OMOPON HAa UX ONHCAHMS, UCIOJb3Yys 3HAHUSA O
CBOWcTBaX  (M3MYECKMX SIBIEHMM W  HeoOxoaumble  (uznueckue

3aKOHOMEPHOCTHU

1.15

paciio3HaBaTb IPOCTBIC TEXHUUYCCKUEC yCTpOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pBI o CxeMaM " CXCMAaTUYHBIM PUCYHKAM, COCTaBJISITb CXCMbI
SJIICKTPHUICCKUX uenefl C IO0CIC€10BAaTCIIbHBIM n napaaiCiIbHbBIM

COCAMHCHUCM JBJICMCHTOB, pasjindasi YCJIOBHBIC 0003HAaYCHHS DIIEMCHTOB




ANEKTPUYECKUX LETIEN

1.16

OPUBOAUTH  TPUMEpPHl  (HaXOAUTh  WHPOPMALUIO O  HPUMEPAX)
HPaKTUYECKOr0 HKCIOJIb30BaHHsl (U3MYECKUX 3HAHWI B IIOBCEIHEBHOW
KU3HH 7151 o0ecriedeHns 0e301MacHOCTH NpU oOpalieHnH ¢ npudopamMu u
TEXHUYECKHUMH YCTPOUCTBAMH, COXPAHEHHS 37I0POBbSl H COOJFOICHUS] HOPM

HKOJIOTMUYECKOTO TIOBEJICHUS B OKPY>KaIoILEH cpefie

1.17

OCYIIECTBIISATh TOWCK HWHGPOpMAIUU (U3NYECKOTO COACPXKAHUS B CETH
WNHtepHeTr, Ha OCHOBE HMEIOIIUXCS 3HAHUNM W NYyTEM CpPaBHEHUS
JIOTIOTHATEITLHBIX UCTOYHUKOB BBIICIATH HHPOPMAIIHIO, KOTOPAsl SBISCTCS

MIPOTUBOPEUNBOM U MOXKET OBITH HEJOCTOBEPHOI

1.18

MCIOJIb30BaTh MPHU BBINOJHEHUN YYeOHBIX 3aJaHUil Hay4YHO-TIOMYJISPHYIO
TUTEpaTypy PU3NISCKOTO COACPKAHUS, CIIPABOYHBIC MAaTEPUAIIBI, PECYPCHI
cetu VHTepHeT; BiageTh NpuEéMaMU  KOHCIEKTHUPOBAaHUS  TEKCTa,

npeoOpazoBanus HHGOPMAITUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co37aBaTh COOCTBEHHbIE MHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHUS,
0000mass wHGOpPMAIUI0O U3 HECKOJIBKUX HCTOYHUKOB (HUUIECKOTO
COJlep’KaHUs, B TOM 4HCIE NYyOIMYHO TPEACTABIATH PE3YIbTATHI
MPOEKTHON WJIM HCCIIEIOBATEILCKON JCSITETLHOCTH, TIPH 3TOM TPaMOTHO
WCIIONIb30BaTh M3YYEHHBIM TOHATUHHBIA ammapaT Kypca (U3HKH,

COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{I/IeI71

1.20

IIprU BBIINOJIHCHHUHN y‘~I€6HI>IX IMIPOCKTOB H I/ICCJ'IGI[OB&HI/Iﬁ (1)1/13I/I‘ICCKI/IX
nponeccoB pacupeCaAcCIsATb 00513aHHOCTH B rpyamne B COOTBETCTBUH C
IIOCTAaBJICHHBIMU 3aJadaMU, CJICIWUTH 3a BBIIIOJHCHHEM IIJIaHA )IefICTBPII\/’I n
KOPPCKTHPOBATH €ro, aJACKBAaTHO OICHHUBATH COOCTBEHHBIHI BKJIaJd B
ACATCIIBHOCTD I'PYIIIbI, BRICTPAUBATh KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHe,

MMPOsABJIAA TOTOBHOCTH paspeIllaThb KOH(I)JII/IKTBI

9 KIIACC

Kon
NpoBePsSIEMOro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUus




pe3yJabTara

11

HCII0JIb30BAaTh U3YUCHHBIC TIOHATUA

1.2

pas3iiniaTth ABJICHUA IO ONMMCAHUIO UX XApPaKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, JEMOHCTPUPYIOIINX JaHHOC (bHBH‘IeCKOG SABJICHUC

1.3

paciio3HaBaTb MPOABJICHUC H3YUYCHHBIX (I)I/IBI/I‘ICCKI/IX SIBJICHUM B
OKpYZKaromeM MUpe, B TOM YUCJIC (I)I/I3I/I‘IGCKI/IG SABJICHUA B IIPUPOAC, IIpU
9TOM TIEPCBOAUTL IPAKTHYCCKYIO 3aaa4dy B yqe6Hy10, BBIACIATDH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (PUZNUECKUX SIBICHUIN

14

OIUCHIBATh M3YYEHHBIE CBOMCTBA TeNI U (PU3MUECKUE SBICHMS, UCIIOIb3Ys
¢usznyeckue BENWYMHBI, TPH ONHCAHWU  TPABWIBHO  TPAaKTOBATh
(Gu3n4YeCKUi CMBICI HCHOJIb3YEMBIX BEJIMYMH, OOO3HAYEHUS U €IUHUILIBI
(GU3NYECKUX BENUYMH, HAXOAWTh (OPMYIBI, CBA3BIBAIOIIME JAHHYIO
¢u3nNYecKyl0 BEIWYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaduKu

HU3YUYCHHBIX 3aBUCHUMOCTEH (1)I/I31/III€CKI/IX BCJIMYUH

1.5

XapaKTCPU30BaTh CBOICTBa TCII, (1)I/ISI/I'~I€CKI/I€ ABJICHHUA W MPOHECCCHI,
HCIIOJIb3YA HU3YYCHHBIC 3aKOHBI, Ipu 9TOM JdaBaTb CJIOBCCHYIO

(hopMyTUPOBKY 3aKOHA U 3aIUCHIBATh €r0 MAaTEMATUUYECKOE BBIPAKEHUE

1.6

OOBSICHATh (PU3MUYECKHE MPOLECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABITH
MIPUYMHHO-CJIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2 — 3 JTOTMYECKUX
1aroB C MOMOINBIO 2 — 3 HM3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBJICHU,

(bHSI/IquKI/IX 3aKOHa UK 3aKOHOMCPHOCTHU

1.7

pemaTh pacy€THble 3ajaud (omMparoluecss Ha cuctemy u3 2 — 3
YpaBHEHHUI), UCTIONB3Yysd 3aKOHBI M (POPMYIIbI, CBSI3bIBAIOIINE (PU3HMUECKHE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHUS 3aJadyd 3alluChIBaTh KpaTKoe
YCIIOBUE, BBISBISATH HEJOCTAIOLIUE WM WU30BITOYHBIE JTAaHHBIE, BHIOMPATH
3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE JJISI PELICHHs], IPOBOJAUTE PAcUEThl U
OLICHUBATh  PEATUCTHUYHOCTh  IIOJIYYEHHOI'O 3HadeHUus  (PU3HYECKOH

BCINYHHBI




1.8

pacrio3HaBaTb IpOOJEMbI, KOTOpbIE MOXKHO pPELIUTh IIPU HOMOIIYU
(GU3MUECKUX METOOB, HCIOJb3ys OIMCAHUE MHCCIEOBAHUsS, BBIJEIATH
IIPOBEPAEMOE  IPEAIOJOKEHNE, OLIEHUBATh  IPABWIBHOCTh  IOPSAKA)
IIPOBEJCHUS UCCIIEA0BAHUS, JIe/IaTh BBIBO/IbI, MHTEPIIPETUPOBATh PE3YIbTATHI

HAOJIFOIEHUN U OIIBITOB

1.9

MPOBOJUTH OMBITHI MO0 HAOMIOAEHUIO (U3NYECKUX SBICHUH  WIN
(Gu3MYEeCKUX CBOMCTB Tel: CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3
M30BITOYHOTO Habopa OOOPYIOBaHUS, OINHUCHIBATH XOJ[ ONBITA U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOJIUTH TP HEOOXOIUMOCTH CEPHUIO NPSIMBIX WU3MEPEHUH, Ompesenss
cpeaHee 3HAYEHHE W3MeEpseMOil BenuuuHBl ((OKYCHOE pacCTOsSHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BHIOOpP cIoco0a HM3MEpeHUs

(u3MepUTenLHOro prudopa)

1.11

MPOBOJUTH HCCIECOBAHNE 3aBUCHUMOCTEH (DU3MUECKMX BEIMYUH C
HCIOJIb30BAHUEM IMPSAMBIX H3MEPEHUH: IIJIaHUPOBATh HCCIIEJOBAHHUE,
CaMOCTOSITENIbHO ~ coOMpaTh  yCTAHOBKY, (UKCHpPOBaThb  pPE3yJbTaThl
MOJy4YeHHOM 3aBUCHUMOCTH (PU3MUECKHMX BEJIMYMH B BHJEC TaOIULU

Fpa(l)I/IKOB, ACJIaTh BBIBOJLI IO PE3yJIbTaTaM UCCICAOBAHUA

1.12

NNpOBOAUTL KOCBCHHLIC H3MCPCHUS (1)I/I3I/ILICCKI/IX BCJIMYNH: TUIAHUPOBATH
HU3MEPCHMUAI, CO6I/IpaTI> SKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATH
U3MEPCHHA, CIICAYA HpGI[J'IO)KGHHOﬁ HHCTPYKIUH, BBIYHUCIIATH 3HAYCHHC
BCJIMYHUHBI U aHAJIU3UPOBATH IMOJIYYCHHLIC PE3YJILTATHI C y‘{éTOM 3aJlaHHOH

MOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'IIO,I[8.TB IpaBHJIa TCXHUKU 0e30IMacHOCTH npu pa60Te C J'Ia60paTOpHBIM

obopynoBaHuEM

1.14

pa3nuyaTh OCHOBHBIE TIPU3HAKKM M3YYEHHBIX (PU3UYECKUX MOJENEeNn:
MaTepuajbHas TOYKa, aOCOJIOTHO TBEPJOE TENO0, TOYEUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJECIIb aTOMa, HyKJIOHHAs MOJEIIb

aTOMHOTO siipa




1.15

XapakTepu30BaTh TMPUHIMIIBI  JCUCTBUS  W3YyYCHHBIX TNPUOOPOB U
TEXHHYECKUX YCTPOMCTB C ONOPOW HAa MX ONMHCAHUS, UCIIONB3YS 3HAHUS O
CBOWCTBaX  (pu3MUECKUX SABICHMA U  HEOOXOAMMBIE  (pu3HUECKUE

3aKOHOMCPHOCTH

1.16

HCIIO/B30BATh CXEMbl U CXEMAaTUYHBIE PUCYHKU H3YYECHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTMYECKUX ITPOLIECCOB IPU
pelieHMH  y4eOHO-TIPAaKTUYECKUX  3a/]ady, ONTHYECKHE CXEeMbl JJIs

MOCTPOEHHSI N300paKEHUH B IUIOCKOM 3€pKajie M COOMparoIeii TNH3e

1.17

NPUBOJUTh  MpUMEpbl  (HAXOOuTh  HHGQOpPMaLKMIO O  [pUMeEpax)
IIPAKTUYECKOI'O HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B IOBCEIHEBHOM
XKU3HU 1715 obecrieyeHus: 0€30IaCHOCTU MpU OOpalleHuH ¢ npudopamu u
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 3[J0OPOBbs U COOJIIOJCHUS HOPM

9KOJIOTMUYECKOT'0 TIOBEJICHUS B OKPY>KaIoIlel cpefie

1.18

OCYILECTBIIATh IMOUCK HMH(OpManUM (U3NYECKOTO COJIEPKAaHUA B CETU
WHTepHeT, caMoCTOATENbHO (OPMYIUpPYs MOUCKOBBIM 3ampoc, HaXOAWUTh
MyTU OMNpeeNeHUsl JOCTOBEPHOCTH MOJy4YeHHOW MH(pOpMallui Ha OCHOBE

HMEIONIUXCS 3HAHUM U IOMIOJTHUTEIbHBIX HCTOYHHUKOB

1.19

HCIOJIb30BaTh IMPH BBHINOJIHEHUN YYE€OHBIX 3aJaHUN HAyYHO-MOMYJISPHYIO
IUTeparypy (pU3HYECKOro COoAepKaHMs, CIIpaBOYHbIE MaTepUaIIbl, PECYpPChI
cetu MutepHer; Biagers npUEMaMU  KOHCIEKTHMPOBAHHS  TEKCTa,

npeoOpa3zoBanus HHGOPMAIIMHU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
I/IH(bOpMaI_[I/II/I N3 HECKOJbBKHUX HNCTOYHHUKOB (I)I/IBI/I‘ICCKOI‘O COZCpIKaHuA,
MyOJIMYHO TPEICTABIATh PE3yIbTaThl IPOSKTHON HIIM HUCCIEI0BATENbCKON
JCATCIIBHOCTH, npu 3TOM rpaMOTHO HUCITI0JIB30BATH I/I3Y‘-IGHHBII71
MOHATHHHBIN ammapaT W3y4aeMoro pasjaena (QU3MKH U COMPOBOXKIATH
BBICTYIUICHHE TIPE3E€HTAallUe C y4E€TOM OCOOCHHOCTEM ayIUTOPHH

CBCPCTHUKOB




1.21

IpU BBIOJHEHUH YYEOHBIX IPOEKTOB M HCCIENOBaHUHN (Pr3MUECcKUX
IIPOLIECCOB  PACHpPEeNsATh O00A3aHHOCTH B TIpyIIEe B COOTBETCTBUU C
IIOCTaBJICHHBIMU 33Ja4aMHM, CJICIUTH 3a BBIIOJIHCHUEM ILIaHA JCUCTBUN U
KOPpPEKTHpOBaTh €ro, aJeKBaTHO OLCHMBATh COOCTBEHHbI BKIaa B
JEATEIbHOCTb I'PYIIIBI, BBICTPAUBATh KOMMYHUKATUBHOE B3aMMOJEHUCTBUE,

IPOABJIASA TOTOBHOCTD pa3peliaTh KOH(i)J'II/IKTBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kon Kon

pa3aeiia 3JIEMEHTA

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

1.1

1.2

1.4

1.5

®duzuka — Hayka O mpupone. SBneHus npupoabl. dusznueckue
SIBJICHHS: MEXaHUYECKHE, TEIUIOBBIC, JIEKTPUUECKUE, MATHUTHBIE,

CBCTOBBIC, 3BYKOBLIC

®dusnueckue BeaMUUHBL. [3MepeHHe (U3NYECKUX BEJIUYUH.
Puznueckue puOOpHI. ITorpemnocTs U3MEPECHUM.
MexayHapoaHas cUCTeEMa €IUHUL]

EcrecTBeHHOHAy4HBIN METOJ MIO3HAHMUS: HaOmro1eHue,
IIOCTAHOBKA  HAY4YHOTO  BOIIPOCA, BBIABM)KEHUE  THUIIOTE3,
HKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHNE HAOII01aeMOT0o

SIBJICHUSA

Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen

[TpakTyeckue paboOTHI:

#H#HPar###l3mepenne pacCTOSTHUN.

HH#HPar#t#13Mepenne 00bEMa JKUIKOCTH U TBEPJOTO Tea.
#HHPar###Onpeenienne pa3MepoB MajbIxX TeJ.
#HiHParf##l13Mepenne TemnepaTypsl IPpH NOMOIIM SKUIKOCTHOTO

TEPMOMETPA U JATYMKA TEMITEPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

2.1

#H#HParfi##CTpoeHHEe BellecTBa: aTOMbl M MOJIEKYJBI, HX
pasmepel. OTBITBH, JIOKa3bIBAIOIINME JUCKPETHOE CTPOCHHE

BCIICCTBA



2.2

2.3

24

2.5

2.6

#HiHParf##]lBuokenne  vactun  BemectBa. CBs3p  CKOpOCTH

JIBUKEHHSI 4YacTHI] ¢ TemmepaTypoil. bpoyHoBckoe nBHKEHUE,

T dy3us
B3auMoeiicTBre 4acTHIl BEIIECTBA: MPUTSHKEHUE U

OTTAJIKHMBAHHUC

HH##Par#H#H ArperaTHble COCTOSIHUSI BELIECTBAa: CTPOEHUE Ta30B,
KUAKOCTEH M TBEPABIX (KpUCTAUIMYECKUX) Tesl. B3aumocBszb
MEXJly CBOMCTBaMM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHHSIX

U MX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM
Oco0EeHHOCTH arperaTHbIX COCTOSTHUNA BOJIBI

[TpakTuyeckune paboOTHI:

###Par###O1eHka JuamMeTpa aToMa METOJIOM  psaaoB  (C
UCTOJIb30BaHueM (GoTorpaduii).

HH#HPar#H#0ONBITEl 10 HAOMIOACHUIO TEMJIOBOTO  PaCIIUpPEHUS
ra3oB.

HH#HPar#H#OneITEl 10 OOHapy)KEHUIO  JCWCTBUS  CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

MexaHU4ecKoe IBHKCHHE. PaBHOMepHOC U HCPABHOMCPHOC

NIBIDKEHHE

#iHHPar###Cropoctb. CpenHsisi CKOPOCTh HPHU HEPABHOMEPHOM

JBIDKeHUH. Pacyér IMyTH 1 BpCMCHU NBUKCHUA

SBneHne wHepuuU. 3aKOH HMHEpUUH. B3auMopnencTBue Ten Kak
MPUYMHA U3MEHEHMUSI CKOPOCTH JIBHXKEHUs Ted. Macca kak mepa

HHCPTHOCTHU TECJIa

#A#Par### [moTHOCTD BEIECTBA. CBsa3b  IUIOTHOCTH C

KOJINYECTBOM MOJIEKYJ B elMHHIIe 00BhEMa BeIlecTBa
Cua Kak XxapaKTepUCTHKA B3aMMOACHCTBHS Tel

Cuna ynpyroctd u 3akoH ['yka. M3MepeHHe Cuiibl C TTOMOIIBIO

JMHAMOMETpa



3.7

3.8

3.9

3.10

3.11

3.12

#H#HPartH##SIBnenne TAroTeHud U cwia TsokecTH. CHila TIKECTH

Ha JpYrux IJiaHeTax. Bec Tema. HeBecoMmocTh

Cuna tpenusi. TpeHue cCKoiIbXKEeHHS U TpeHHE MOKOs. TpeHue B

IIPUPOJIE U TEXHUKE

HH#Par##H##Cio)KeHUe CHUJI, HaIpPaBJICHHBIX MO OJHOW MPSIMOI.

PaBHOelicTBYIOIIAsA CHIT

[TpakTuueckue paboThI:

OrmpezenieHre CKOPOCTH PaBHOMEPHOTO ABMXKEHHUs (IIapuka B
KUAKOCTU, MOJICTH 3JECKTPUUECKOTO aBTOMOOWIIS U Tak Jaiee).
OrmpezenieHne CpeIHEM CKOPOCTH CKOJIbXKEHUsA Opycka Wi
miapuKa IO HAKJIOHHOM IuiockocTh. OmpeneneHue IUIOTHOCTH
TBEpHoro tena. ONBITB, JEMOHCTPUPYIOIIME 3aBUCUMOCTD
pactspkenus (nedopmanuu) OPYKUHBI OT MPUIOKEHHOW CHIIBL.
OHI)ITI)I, ACMOHCTpUPYIOIIHE 3aBUCUMOCTH CHJIbI TPCHUA
CKOJIbXKEHUsI OT Beca Tella M XapaKTepa CONPUKACAIOLIUXCS

MMOBEPXHOCTEN

@usuyeckue sBICHUSA B IPUPOAE: IPUMEPHI JBWKEHHUSA C
Pa3IMYHBIMHM CKOPOCTSIMH B KMBOM M HEXXHMBOU MPUPOJIE, AEUCTBHE

CHJIBI TPCHHUA B IPUPOAC U TCXHUKE

TexHUYeCcKre yCTPOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUIKOCTEM 1 T'A30B

4.1

4.2

4.3

4.4

Hasnenue tBEpHoro tena. CriocoObl YMEHbIIEHUS U YBEJIUYEHUS

JaBJICHUS

JlaBnenne rasza. 3aBHCUMOCTH JaBJCHHS Ta3a oOT o00bEMa,
TeMIepaTypbl

Ilepenaya naBneHust TBEPABIMH TEJIAMH, KUJIKOCTIMHU U Ta3aMH.
3akoH Ilackang. ITHeBMaTHUeCcKHEe MaITHHEI

3aBHCUMOCTh JaBJICHUS KUJKOCTH oT TJTYOWHBI.

I'mapocratnueckuit  mapagokc.  CooOmiaronecs — COCYIbl.

FI/II[paBJ'II/I‘IeCKI/Ie MEXaHU3MBbI



4.5

4.6

4.7

4.8

4.9

4.10

411

Atmoctepa 3emanm u atmochepHoe JaBieHue. I[IpuunHBI
CyIIECTBOBaHUS  BO3AYIMIHOW  00ojouku  3emiu.  OmbIT
Toppuuennu. 3aBUCHMOCTh aTMOC(HEPHOTO JABJICHUSI OT BBICOTHI

HaJ YpOBHEM MOps

Uzmepenune atmochepHoro aasneHus. [Ipubopsl i u3mepenus

aTMoc(hepHOro JaBICHHUS

JlelicTBME JKHUIKOCTM W Ta3a Ha MNOTPYKEHHOE B HHUX TEJIO.

BeitankuBatomas (apxuMeoBa) cuia. 3akoH Apxumesaa
IInaBanue Ten. Bo3gyxomnaBanue

[TpakTuyeckune paboOTHI:

HccnenoBaHue 3aBHCHMOCTH Beca Tela B BOAE OT 00bEMa
HNOTrpYyXKEHHOW B JKUAKOCTb 4acTtu Tena.  Onpenenenue
BBITAJIKMBAIOIIEH CHJIBI, JEHCTBYIOLIEH Ha TEJO, NOrPYKEHHOE B
KUAKOCTh. [IpoBepka HE3aBUCHMOCTH BBITAJIKHWBAKOLICH CHIIBL,
JEHCTBYIOIIEH Ha TENO B >KUJIKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIIKUBAKOIIECH  CHJIBL,
JeMCTBYIOIIEH Ha TeNO B )KUJIKOCTH, OT 00bEMa MOrpYKEHHON B
JKUJKOCTh YacTH TeJa W OT  IUIOTHOCTH  JKHJKOCTH.
KoHcTpynpoBanue apeomeTpa WM KOHCTPYHPOBAHME JIOJKH H

OIpeNIeNIEHNE €€ TPY30I0IbEMHOCTH

®dusnyeckue SABJIECHUS B TMPHUPOAE: BIUSHUE AaTMOC(HEPHOro

JaBJICHUS Ha )KUBOM OpraHusMm, IJIaBaHUC pLI6

TexHuueckue ycTpoicTBa: cOOOIIArOIUEcs] COCYIbl, YCTPOMCTBO
BOJIOTIPOBOJIA, THIPABIMYECKUI TIpecc, MaHOMETp, OapoMeTp,

BBICOTOMCD, HOpI.HHCBOfI HacCocC, apCoOMETP

PABOTA, MOITHOCTD, OHEPT'UA

5.1
5.2

5.3

Mexanudeckas pabora
Mexanudeckas MOITHOCTE

HpOCTLIe MCXAaHU3MEI: pblyar, 6J'IOK, HaKJIOHHasA IIJIOCKOCTb.

IIpaBuno paBHOBeCHs pbI4yara



5.4 [TpumeHeHue paBuiia paBHOBECUS pblyara K 0JIOKy

«3omotoe mpaBuwio» MexaHuku. Kosdduuuent mnonesHoro

5.5
JEHCTBUS MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHManbHas SHEPTUM TeJla, MOJHATOr0 HaJ 3eMEi
5.7 Kunerudeckas sHeprus
58 [Tonnas mexaHnndeckasi SJHEpPTrUsl. 3aKOH U3MEHEHHUS U COXPAHECHUS
MEXaHUYECKON IHEPTUU
[TpakTuyeckune paboOTHI:
#iHPar###Onpenenenre paboThl CUIIBI TPEHUS ITPU PABHOMEPHOM
59 JIBIDKEHMM  Tela 10  TOPU3OHTAIBHOW  IOBEPXHOCTH.
HccnenoBanue ycinoBuil paBHoBecusi pbruara. M3mepenue KIIJ]
HAaKJIOHHOM  IUIOCKOCTH.  M3ydyeHume  3aKkOHAa  COXpAaHEHMS
MEXaHUYECKON IHEPrUun
5.10 ®u3nueckue sIBJICHUS B IPUPOJIE: PhIUar B TEJI€ YEIOBEKa
511 TexHu4eckne yCTpONCTBA: pblYar, IMOJABHKHBIA U HEIOJBUKHBII

6.]'IOKI/I, HAaKJIOHHAA MIJIOCKOCTD, IIPOCTHIC MCXAaHNU3MbI B 6BITy

8 KJIACC
Kon
Kox ssementa IIpoBepsiemble 3JIeMEHTbI COIEPKAHUSA
pasnena
TEITJIOBBIE SABJIEHUS
OCHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpHUH!
5 CcTpoeHus BemiecTBa. Macca M pa3mepbl MoJieKyd. OTbITHI,
A
HO}ITBep)K)IaIOHH/Ie OCHOBHBIC ITOJIOKCHU S
6
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.2 Mopenu TBEPAOTO, >XKUAKOTO W Ta3000pa3HOTO COCTOSHHIA
BemecTBa. Kpucrannuieckue u amopHbIe Tena
6.3 OOBsicHEeHHE CBOWCTB Ta30B, JKHJIKOCTEH W TBEPABIX TEN HA




OCHOBE IT10JIOKEHHI MOHCKyanHOKHHCTH‘ICCKOﬁ TCOPHUU

6.4 CMauuBaHue U KallWJUISIPHBIE SBJICHUS
6.5 TennoBoe pacupeHue u cxaTHe
56 Temmneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIIOBOTO
' JIBYDKEHUS YaCTHIL
6.7 Buytpennss osHeprus. CnocoObl HU3MEHEHUS BHYTpPEHHEH
' SHEPIUu: TeIrionepeaaya U CoBepiieHre padoThl
68 Buasl  Teruomepenayd:  TEIIONPOBOAHOCTh,  KOHBEKITHS,
' U3JIy4YeHue
6.9 KonngecTBo TeruoTsl. Y aenbpHas TEMIOEMKOCTh BEIIECTBA
TernnmooOMeH U TEII0BOe paBHOBECHE. YpPaBHEHHE TEIUIOBOTO
6.10
OanaHca
6.11 [lnmaBneHne © OTBEpAEBAaHUE KPUCTAJUIMYECKUX BEIIECTB.
. VY nenbHas TEmIoTa IMIaBIeHUs
[TapooGpa3oBanue u koHaeHcanus. Mcnapenwe. Kumenwue.
6.12 VnaenbHas ~ Temyora  mapooOpa3oBaHUs.  3aBHCHMOCTb
TeMIepaTypbl KUIIEHUs OT aTMOC(EPHOTO JaBICHUS
6.13 BnaxuocTs Bo31yxa
6.14 OHeprus TOIIMBA. Y IeNbHAsI TEII0Ta CTOPaHus
[Tpunuuns! pabotsl TemnoBbix apurateneit KIIJ| Ttemmosoro
6.15 nBUratens. TemnoBble ABUraTeNd W 3alIUTa OKpY)Karollen
cpezbl
3aKOH COXpaHEHHMs] M TPEBPALICHUS SHEPIHMM B TEIJIOBBIX
6.16
npolieccax
[TpakTuyeckue paboTHI:
6.17 OnbITel 1O OOHAPY)KEHUIO HEUCTBUS CHJ MOJEKYJISIPHOTO

IIPUTIKCHU.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHON COJIM WM




caxapa.
OnpITel MO HAONIONEHHUIO TEIJIOBOTO PACIIMPEHUS] Ta30B,
JKUJIKOCTEN U TBEPJIBIX TEIL.

Onpenenenue AaBIeHUs BO3yXa B OaJUIOHE LINPUIIA.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO31yXa
0T ero 00bEMa U HarpeBaHus WM OXJIAXKICHHS.

[TpoBepka runore3bl JIMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIONKA
KUJKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
HaOnronenue wu3MeHEHMs BHYTPEHHEH OSHEpPruu Tena B
pe3yibTare Terionepeaayu U paboThl BHEIIHUX CHUIL
HccnenoBanue sBiEHUS TEIJIOOOMEHa MpU CMEIIMBAaHUU
XOJIOJHOW M ropsiuei BOABI.

OnpeneneHyue KOIMYECTBA TEIUIOTHI, IOJYyYEHHOTO BOJOW IIPU
TEII00OMEHE C HarpeThIM METAITMYECKUM LIUIHHPOM.
Omnpenenenue yieabHONU TEIIOEMKOCTH BEILIECTBA.
HccenenoBanue nporecca UCIapeHusl.

OmnpeneneHne OTHOCUTENIBHOMN BIAXKHOCTH BO3yXa.

OnpeneneHI/Ie y,HeHBHOﬁ TCIUIOTHI IIJIABJICHUA JIbJA.

du3znyeckue SBICHUS B npupoac: MOBEPXHOCTHOC HATAKCHUC

N KAallWUIAPHBIC ABJICHHUA B NPUPOAC, KPUCTAJJIBI B IMPUPOIC,

°.18 uznyyenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpU3bI;
0o0pa3oBaHuE pOChl, TyMaHa, UHEsl, CHera.
TexHuueckue YCTpOMCTBA: KaluJuIsIphl, IIPUMEPBHI
MCII0JIb30BaHUsl KPUCTAIUIOB, )KUIKOCTHBIM TEPMOMETP, AATUUK
6.19 TEMIEPATYpbl, TEPMOC, CUCTEMA  OTOIUIEHUS  JOMOB,

TUTPOMETPBI, TCUXPOMETp, MapoBasi TypOWHa, JBUTaTENb

BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHWA

7.1

Onextpuzanus Tel. J[Ba poja 3JeKTpUUECKUX 3apsiioB




B3aumopeiictBue  3apspkeHHbIX  Tell.  3akoH  KysoHnal

7.2 (3aBMCUMOCTh CHJIBI B3aMMOJICHCTBUS 3apsHKEHHBIX TEN OT
BEJIMYMHBI 3aps/10B U PACCTOSTHUS MEXY TEJIaMHU)
OnekTpuueckoe nojie. Hanpspk€HHOCTD AJIEKTPUUECKOTO OIS,

7.3 [IpyHUMI ~ CyHeprno3uLUU  3JIEKTPUYECKUX  Hojell  (Ha)
KaueCTBEHHOM YpPOBHE)

Hocurenu  anexTpuyeckux  3apsjos. DneMeHTapHbIN
7.4 anekTpudeckuit 3apsin. Crtpoenue artoma. I[lpoBoaHuKH U
JUDIIEKTPUKH
7.5 3aKOH COXpaHEHHsI STIEKTPUUECKOTO 3apsiia
- DeKTpUYeCKui TOK. YcnoBus CYIIIECTBOBAHHUS
' AIIEKTPUYECKOTO TOKA. ICTOUYHMKYU MOCTOSITHHOTO TOKa

27 JlelicTBUSL DIEKTPUYECKOr0 TOKa (TEIUIOBOE, XMMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUH TOK B )KUJKOCTSAX U Tazax

. Onektpuueckas  uenb. Cuia  Toka.  DJIEKTPUYECKOE
' HarnpsKeHue

29 ConpoTuBieHHEe NPOBOJHUKA. Y IEIBHOE COINPOTUBIICHHE
' BEIIECTBA

7.10 3akoH OMa 1JIs ydacTKa Lenu
ITocnenoBarenbHOE U NapajuIeIbHOE COEIMHEHUE

7.11
IIPOBOJHHMKOB
PaboTa ¥ MOIIHOCTH 3JEKTPUYECKOro Toka. 3akoH Jxoyms

7.12
Jlenna

213 DJeKTpuYecKre HEenH U MOTPEOUTENN HIEKTPUUECKON SHEPTUU

' B ObITy. KOopoTkoe 3aMbikaHue

214 ITocrossHHBIE ~ MarHuTBHL.  B3amMmonelicTBue  MOCTOSHHBIX

Mar"duToB

7.15

MarautHoe nojie. MarHuTHoOE I0Jie 3EMJIU U €ro 3HA4YEHUE




VIS JKU3HU Ha 3eMiie

OnbiT Opcrena. MarHuTHOE TMOJIE DJIEKTPUYECKOrO TOKaA.

710 [IpuMeHeHne PJIEKTPOMArHuTOB B TEXHUKE
JleficTB€ MarHMTHOTO TIOJII Ha TPOBOJHHUK C TOKOM.
717 DJIeKTpOABUTATEIb  TIOCTOSIHHOTO  TOKa.  Vcmosb3oBaHue
. JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBAX M HA
TpaHCIIOpTe
- 18 Onbitet @apanes. SIBieHHE SJICKTPOMArHUTHOW HWHIYKIIHH.
' IIpaBuno Jlenna
OnektporeHeparop. CrocoObl TMOMYYEHHUS AICKTPUUECKOM
7.19 SHEPTUH. DJIEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX HMCTOYHHKAX
SHEPTUH
[TpakTudeckue paboOTHI:
OnBITH IO HAOTIOACHUIO DNIEKTPU3AIIMU TENT UHIYKIIUEH U TIpU
COTNIPUKOCHOBEHUH.
UccnenoBanue  [E€UCTBUS ~ AIEKTPUYECKOTO  TOJSI  HA|
MPOBOJAHHUKH U TUIIIEKTPUKHU.
CbOopka u mpoBepka pabOTBl  JNMEKTPUUYECKOW  IIeTH
IMOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
7.20 N3mepeHnne U peryinpoBaHye HaPsHKEHUS.

WccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYLIETO Yepes
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOpA M HAMPSKCHUS Ha
pe3ucTope.

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb AJIEKTPUUYECKOTO
CONPOTUBIIEHUS] TMPOBOAHUKA OT €ro JJIMHBI, IUIOLIATU
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

IIpoBepka MpaBIa CJI0’KEHUS HaNpsLKeHU ! npu

IIOCJIEZI0BATENbHOM COEIMHEHNHU JIBYX pe3ucTopoB. IIpoBepka




IpaBuja Uil CWJIbl TOKa MpPH NapaJJICIbHOM COEIMHEHUH
pesucrtopoB. Ompenenenue pabOTHI AIIEKTPUUYECKOTO TOKa,
uaymero dyepe3  pesucrop. OrmpezneneHue  MOIHOCTH
ANEKTPUYECKOTO  TOKA,  BBIACISIEMOM  HAa  PE3HUCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HMAYLIETO 4epes
JAMIIOUKy, OT HampsbkeHus Ha Hed. Omnpenenenue KIIJ]
Harpesareiyisd. lcciaegoBaHne MarHUTHOTO B3aMMOJIECHCTBUS
MOCTOSIHHBIX ~ MarHuToB. M3ydyeHWe MarHuTHOrO  MOJs
MOCTOSIHHBIX MAarHUTOB MpPH WX OOBEIUHEHHH U pPa3/ICICHHH.
HccnenoBanue AeCTBUS 3JEKTPUYECKOIO TOKA HA MAarHUTHYIO
cTpeniky. ONBIThI, JEMOHCTPUPYIOIIUE 3aBHCHUMOCTb CHIIBI
B3aMMO/JICHCTBUS KATYIIKU C TOKOM U MarHuTa OT CHJIbI TOKa U
HalpaBJ€HUsT TOKa B Karymke. [3ydenwe JelcTBUS
MarHuTHOTO TOJISI Ha IPOBOAHUK ¢ TOKOM. KoHCTpyHnpoBaHue
U uzydeHue paboTwl snektponasurarens. Miamepenue KII
AJIEKTPOJIBUTATEIbHON yCTaHOBKUA. ONBITHI 1O HCCIIECTOBAHUIO
SBJICHUS  DJICKTPOMAarHUTHOW  MHAYKIMU:  HUCCIEJIOBaHUE

W3MEHEHMI 3HaYEHUS U HaIlpaBJICHUA UHAYKIIUOHHOTO TOKa

du3znyeckue SIBICHHUSI B MpUPOAC: BJICKTPUUCCKUC ABJICHUA B

aTMocq)epe, QJICKTPUYCCTBO JKUBBIX OPraHU3MOB, MAIHUTHOC

2 nosie 3eMiu, apedd MoiarocoB, PO MAarHUTHOTO TIOJS JIIst
KU3HU Ha 3eMJie, TOJISIPHOE CUSIHUE
TexHUUecKkne  yCTPOMCTBA:  AJEKTPOCKON,  aMIIEPMETD,
BOJITMETP, PEOCTAaT, CUETUYUK JJIEKTPUUECKOM HHEpPruw,
— AIIEKTPOOCBETUTENBHbIE npudopHI, HarpeBaTellbHbIE
' AIEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKHE
MpeloXpaHUTeN !, AJIEKTPOMAarHur, AJIEKTPO/IBUTaTelb

MOCTOAHHOI'O TOKA, TCHEPATOP MMOCTOAHHOT'O TOKA

9 KIIACC




Kon Kon
[TpoBepsieMbie JIEMEHTHI COICPIKAHUS
pasznena 9JIEMEHTA
MEXAHNWYECKUE SABJIEHUA
8.1 Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cucrema
' oTcyéTa
8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMepHOE NPSAMONTMHENHOE IBUKEHUE
8.4 HepaBHoMepHOe mnpsMonuHerHoe naBuwxeHue. CpenHsas U
' MIHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU
8.5 Yckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEHHOE IBUKEHUE
8.6 CBob6oauoe nagenne. OnbITel [anunes
PaBHOMepHOE nBIKEHUE MO OKpYy:XHOCTH. Ilepron u yacrota
8.7 oOpareHusl. JIuneiinas 151 yrJI0Bast CKOpOCTH.
LleHTpOoCTpeEMUTENBHOE YCKOPEHHE
o 8.8 Ilepssiii 3akoH HproTOHA
8.9 Bropoii 3akoH HeroTona
8.10 Tperuii 3akon HeroToHa
8.11 [IpuHIMI Cyneprno3uIuu CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
513 Cuna TpeHus: cujia TPEHUS CKOJBXEHUS, Cujla TPEHHUS IMOKOS,
' JpYTH€ BUbI TPEHUS
8.14 Cuna TSDKECTM M 3aKOH BCEMHUPHOIO TATOTEHUsS. Y CKOpPEHHE
' CcBOOOIHOTO ITaICHNA
8.15 JBrxenne mianer Bokpyr CoisHma. IlepBas kocmuueckas
' ckopocTb. HeBecoMocTh 1 neperpy3ku
8.16 PaBHOBecue MarepuanbHOi TOUkH. AOCOIIOTHO TBEPOE TEIO
8.17 PaBHOBecue TBEPAOro Tena ¢ 3aKpErIEHHONM OChIO BpaLCHHUS.
' MowmeHnT cuibl. LleHTp TsokecTn




8.18

Nmnynbc Tena. M3menenune nmnyibca. IMIynsc cuiibl

8.19

3aKOH COXpaHEHMs UMITYJIbCA

8.20

PeakTuBHOE NBUKEHUE

8.21

Mexanndeckast pa60Ta 1 MOIIHOCTb

8.22

PaGora cun TspkecTH, ynpyroctd, TpeHUs. CBsi3b dHEPTUU U

paboThI

8.23

HOTGHHI/I&J’IBH&H OHEpIrui TCjIa, MOAHATOr0 HaJl MOBCPXHOCTBIO

3emMiin

8.24

ITorennmanpHas OHCPIusa c)KaTon MPpY>XUHbI

8.25

Kunernueckas OHCPI'HU. TeopeMa 0 KHHETHYECKOM OHCPI'un

8.26

3aKoH COXpaHCHHA MEXaHUYeCKOH OHCPIun

8.27

[IpakTuueckue paboOTHI:

OmpeneneHne CpelHed CKOPOCTH CKOJIBKEHHS Opycka WIIu
JBIWKEHUS IIapUKa MO HAKJIOHHOW IuiockocTH. OmnpeneneHue
YCKOpE€HHA TCJIa IpU PABHOYCKOPCHHOM JBWIXCHHU 110
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTM IyTH OT BpPEMEHH IIpHU
PaBHOYCKOPEHHOM JIBI>KEHUHU 0€3 HaualbHOU CKOPOCTH.
[IpoBepka rMmoTe3sl: €Ciau NPHU PaBHOYCKOPEHHOM JABUKEHUU
0e3 HayallbHON CKOPOCTH MYTH OTHOCSITCS KaK psJ HEYETHBIX
YHCEIl, TO  COOTBETCTBYIOIIME IIPOMEKYTKH  BpPEMEHU
OJIMHAKOBBI.

I/ICCJ'IG,ZIOBaHI/Ie 3aBUCUMOCTHU CHWJIBI TPEHUA CKOJIBXKCHUA OT
CWJIBI HOpPMaNIbHOTO JaBieHus. Omnpenenenue KodPuimeHTa
TPEHUA CKOJIbKCHHUA. OnpeneneHI/Ie JKECTKOCTHU IPY>XUHBI.
Omnpenenenre pabOThl CHIIBI TPEHUS TMPU PaBHOMEPHOM
ABNXKCHUN TCJ1a 10 FOpI/I3OHTaJIBHOﬁ IMOBEPXHOCTH.
Omnpenenenue pabOThl CUIIBI YIPYTOCTH MPH MOABEME Tpy3a C

HUCITIOJIB30BAHHUEM HEIIOABHIXHOI'O U IMOJBUXKHOI'O 0J10KOB

8.28

dusznyeckue SBJICHUS B nopupoac: IMPUIWBBI W OTJIMBBI,




JABHMKCHUC IJIaHET ConHeuyHoOH CHUCTCMBI, PCAKTUBHOC

JABUXXCHUC )KHUBBIX OPTraHU3MOB

8.29

Texunyeckue YCTPOﬁCTBai CIIMAOMETP, AATYHUKH ITOJIOXKCHMHA,

pPaccTOsSIHUS U YCKOPEHMSI, PaKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarenpHoe JBHKCHUC. OCHOBHBIC XapaKTEPUCTUKU

KOJIeOaHUM: IEPHO/I, 4aCTOTa, aMIUTUTY/a

9.2

MaremMarnueckuii M INpYKUHHbIM MasTHHUKU. [IpeBpamenue

OHCPI'UH IIpU KoJIeOaTeIbHOM JBHXXCHHUH

9.3

3aryxaomue — KoieOaHus. Bremyxaennole  KoleOaHHs.

Pe3onanc

9.4

Mexaunueckmne BoOJHBI. CBOIiCTBA MEXAHUYECKHUX  BOJIH.
[IponosibHBIE U OTIEPEYHBIE BOJIHBI. J[IMHA BOJIHBI M CKOPOCTH
e€ pacnpocTpaHeHusi. MexaHndecKkue BOJIHBI B TBEPIAOM TellE,

celiCMUYECKHE BOJIHBI

9.5

3Byk. I'pomkocCTh 1 BbICcOTa 3ByKa. OTpa)keHHe 3ByKa

9.6

WHudpa3Byk u yabTpa3Byk

9.7

[IpakTuyeckue paboTHI:

Omnpenenenue 4acTOThI u nepuoja Kosie0aHuit
MaTEMaTHYECKOr0 MasiTHUKA.

OmnpeneneHue 4acTOThl W IepUOJa KOJEOaHUU MPY>KUHHOTO
MasiTHUKa

HccnenoBanue 3aBHCUMOCTH nepuoja Kose0aHui
MIO/IBEILIEHHOTO0 K HUTHU I'py3a OT JUIMHBI HUTHU. MccienoBanue
3aBUCHUMOCTH Mepuojia KoueGaHuil MPYy>KUHHOTO MasTHHUKA OT
Macchl rpy3a. [IpoBepka HE3aBUCUMOCTH Mepuosa KojeOaHHit
rpy3a, MOJBEIIEHHOTO K HUTH, OT MAacchl Ipy3a U >KECTKOCTH

npyXxuHsl. I3mepenne yckopeHus cBOOOIHOTO MaieHUs

9.8

duznyeckue SIBICHUS B npupoac: BOCHPHUATUC 3BYKOB

JKUBOTHBIMH, 3E€MJICTPSICCHHUE, CEHCMUUECKHE BOJIHBI, IIYHAMHU,




29X0

9.9

Texnuueckue YCTPOMCTBA: 9XO0JIOT, UCIIOJIb30BaHUE

yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

ONEKTpOMarHUTHOE  MOj€.  DJIEKTPOMArHUTHBIE  BOJIHBI.

101 CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas npupona cera. CKOpocTh — CBeTa.
' BonHoBEBIE cBOlICTBa CBETa
10 [IpakTuueckue padbOTHI:
10.4 W3ydeHnne CBOWCTB 3JCKTPOMATHUTHBIX BOJH C IOMOIIBIO
MOOHITEHOTO TeIe(oHa
105 ®duznyeckue SBICHUS B MIpPUpOJE: OMOJOTMYECKOE IeicTBHE
' BUJIMMOT0, YIbTPa(UOIETOBOTO U PEHTI€HOBCKOTO M3IIy4eHH
10.6 TexHnueckue ycTpoicTBa: UCIOIB30BAHNUE HIEKTPOMArHUTHBIX
' BOJIH JIJI1 COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounuku cserta
11.2 IIpsimonuHETHOE pacIpoCTpaHEHHUE CBETa
11.3 Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKeHUs CBETa
114 [Ipenomnenue cBera. 3akoH mpenomiieHus cBera. llomHoe
' BHYTpPEHHEE OTPaXCHUE CBETa
11 11.5 Jlunza. Xox nydeii B muH3e
11.6 Onrtrueckas cuctema QoTtoarmapara, MUKPOCKOTIA M TeJIECKOITa
117 I'maz kak  onThyeckas  cucTeMa.  biIuM3opykocTh U
' JaTbHO30PKOCTh
118 Paznoxxenne OGenoro cBera B crekTp. OmbiTel HploTOHA.
' CrnoxeHune CrieKTpalibHBIX IIBETOB. Jlucnepcus cBeta
11.9 [IpakTuyeckue pabOTHI:




HccnenoBanue 3aBUCUMOCTH YIila OTPaXKEHUSI CBETOBOTO JTy4a
OT yrJja MajeHusl.

N3ydyeHne xapakTepUCTUK M300paxeHUS MPEIMETa B TUIOCKOM
3epkKa

Y€ 3aBHCHMOCTH YTJia MPEJIOMIIEHHUSI CBETOBOTO Jiyya OT yIJia
MaJeHHs Ha TPAHUIE «BO3JIYX — CTEKIION.

[Tony

neneHue (OKYCHOTO PACCTOSIHUSL M ONTHYECKOW  CHIIBI
coOuparoIen TUH3HI.

OnBITHI O Pa3JIKEHUIO OEJIOT0 CBETa B CIIEKTP.

OneIThl 1O BOCHPUATHIO 1IBETa MPEIMETOB MpU  HX

HaOJII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI

dusznueckue SIBICHUS B npupoAc: 3aTMCHUA COJ'IHI_Ia u HYHLI,

11.10 I[BeTa TeJ, ONTHYECKUE SIBJICHUS B arMocdepe (mBer HeOa,
pedpakius, pagyra, MUPax)

111 TexHuueckue ycTpoiicTBa: OuKM, HepuCKoM, (oToanmapar,

' OTNITUYECKHE CBETOBO/IBI
KBAHTOBEBIE SABJIEHUA

121 OmnbiTel Pezepdopna u manerapHast Moaenb atoma. Mojenb
' aToma bopa

199 Hcnyckanue W TOTJIOMIEHHWE CBeTa aToMoM. KBaHTHI.
' JInnenyaTele CIIEKTPbI

12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3nydeHus

12 194 Crpoenue atoMHoro sapa. HykiaoHHast MOeTIb aTOMHOTO Si/1pa.

' N3otonst

125 PagmoaktuBHble — mpeBpamieHus.  [lepwoxm — moirypacmana
' aTOMHBIX sJIEp

126 SnepHble peakuuu. 3aKOHBI COXPAaHEHHs 3apsOBOIO U
' MaccOBOI'0 YHCEN

12.7 DHeprusi CBI3u aTOMHBIX siep. CBs3b MacChl U SHEPTUH




Peakuun cuHTe3a u genenus saep. McrodyHMku sHEpruu

12.8
CouHiia u 3831
12.9 Snepnas sHepretuka. JlelicTBHE paJMOAKTUBHBIX H3TyYCHHI
' Ha >)KMBbIE OPTaHU3MBbI
[IpakTuyeckue pabOTHI:
Haburoienne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHUS.
12.10 HccnemoBanne TPEKOB: HM3MEPEHUE OJHEPTHHM YACTHIBI 10
TOpMO3HOMY TyTH (TI0 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO GOHA
®usznyeckue  SABICHUSA B [IpUpoAeE: €CTECTBEHHBIN
111 paAMoOaKTUBHBIN (HOH, KOCMHYECKHE JIy4d, PaAHOAKTUBHOE
' U3JIy4eHUe MPUPOAHBIX MUHEPAJIOB, IEUCTBUE PaJOAKTUBHbBIX
W3ITy4eHU Ha OpraHU3M YeJoBeKa
1212 TexHu4eckue yCTpOMCTBA: CHEKTPOCKON, WHAMBUAYAJIbHBIN

AO3UMETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOT'O OBIIEI'O

IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM pe3yJabTaTaM
0230B0Or0 YPOBHsI OCBOEHHsI OCHOBHOIi 00pa3oBaTe1bHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanusi Ha ocHoBe PT'OC

[lonnmanue ponau (U3UKK B  HAYYHOM KAapTUHE  MHDA,;
c(OPMHUPOBAHHOCTh 0a30BBIX MPEACTABICHUNH O 3aKOHOMEPHOU
CBS3U U [IO3HABAEMOCTH SIBJICHUM MPUPOJIbI, O POJIU IKCHEPUMEHTA B
¢usuke, o cucremooOpasyromeid poau (U3MKH B Pa3BUTHUHU
€CTECTBEHHBIX HAyK, TEXHHUKH M TEXHOJOTHH, 00 3BOIIOLUHU
(bU3UYECKUX 3HAHUM M MX POJIU B IEJIOCTHON €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJ€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOLECCOB OKPYKAIOILIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHUSA O BHMJAX MaTepuu (BELIECTBO U IOJE), O JBMXKEHUH Kak
crocobe CylIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJEKYJISIPHOU
TEOPUM CTPOEHHUS BELIECTBA, O (U3NYECKOH CYIIHOCTH SIBICHUMN
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIJIOBBIX, SJICKTPOMArnHuTHBIX u
KBAaHTOBBIX); YMEHHE pa3IuuyaTh SBJIECHUS IO ONMCAHHIO HX
XapaKTCPHBIX CBOWMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX
JTaHHOe (U3MYECKOe SIBJICHHWE; YMEHHME paclo3HaBaTh MPOSBICHUE
HU3YUYCHHBIX (1)1/[3PI‘—ICCKI/IX SIBIICHUI B OKpYyXaromeM MHPEC, BBIACIIAA

UX CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH)

BJ'Ia,Z[eHI/IC OCHOBAaMH MOHSITHIHOIO arrapara U CHMBOJHUYCCKOI'O
A3bIKA (1)I/ISI/IKI/I M HUCIIOJIB30BAHUC UX JJIA PCIICHUA y‘-Ie6HBIX 3aaa4,
YMCHHC XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I?:I/I‘-ICCKI/IC SABJICHUA H

MIPOLIECCHI, UCTIOB3YS (PyHIAMEHTANbHbIE U YMIUPUYECKUE 3aKOHBI

OBPA30OBAHMUS
Kon

NpoBePsIEMOro
TpeOoOBaHUs

1

2

3

4

YMeHue onuceiBaThb H3YYEHHbIE CBOMCTBA Telnl U (pusmueckue




SABJICHUS, UCTIOJIB3YA (I)I/I?;I/I‘ICCKI/IG BCJIMYHHBI

Bnanenne OcCHOBaMH METOJOB HAYYHOTO TIO3HAHUS C Y4YETOM
COOIOICHHSI TIPABUJI OE30IMMACHOTO TPYyAa: HAOIIOCHIE (PUBNICCKUX
SIBJICHU:

YMEHHE CaMOCTOSTEIILHO COOMPATh IKCIICPUMECHTAIBHYIO YCTAHOBKY
U3 JIaHHOTO Habopa 000pyIOBaHMS 110 HHCTPYKIIMH, OTIUCHIBATH XO]]
OTIBITA U 3aIKMCHIBATH €r0 PE3yJIbTaThl, (HOPMYIHUPOBATH BHIBO/IbI;
MPOBEJICHUE TPSIMBIX M KOCBEHHBIX W3MEpeHUi (puzmueckux
BEIMYMH: YMCHHE IUIAHUPOBATh HW3MEPEHHUS, CaMOCTOSITEIBHO
coOMpaTh AKCHEPUMEHTAIBHYI0 YCTAaHOBKY 110 HWHCTPYKIIUH,
BBIUUCIIATh 3HAYCHHUE BEIMYMHBI W aAHAJU3UPOBATh IOJTYUYCHHBIC
pe3yabTaThl € Y4ETOM 3aJaHHOW TOTPEIIHOCTH PE3yJbTaTOB
U3MEPECHU;

MPOBEJCHUE HECIOXKHBIX OAKCIEPUMEHTAIBHBIX HUCCIICIOBAHHIA;
CaMOCTOSITENILHO COOMpPAaTh OKCIEPUMEHTAJIBHYIO YCTAaHOBKY U
MPOBOJIUTh  MCCIICOBAHWE TI0  WHCTPYKIUH, MPEICTABIAThH
MOJIyYCHHBIE 3aBUCHMOCTH (DU3MUYECKUX BEJIMUYUH B BUIE TAOJHUI[ U
rpadMKOB, YYHUTBIBATH MOTPENIHOCTH, JeJaTh BBIBOJABI  I10

pe3yJibTaTaM HCClIeA0BAHUS

[loHnmanue  XapakTepHbIX  CBOMCTB  (DU3MUECKHUX  Mojejel
(MaTepuanbHas TOUKa, aOCOIIOTHO TBEPJIOE TEJO, MOJIEIHU CTPOCHUS
ra3oB, >KMJIKOCTEH M TBEPIBIX TeJ, IUIAaHETapHas MOJENb aroMma,
HYKJIOHHAasi MOJIeJIb aTOMHOTO $iipa) M YMEHUE MPHUMEHATh UX IS

00BsICHEHUS] PUBNYECKUX MTPOLIECCOB

YMmenue oObsACHATH (pU3MUEcKHe MPOILECChl U CBOMCTBA TEl, B TOM
YUCJIE€ U B KOHTEKCTE CUTyallUd IIPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBISATH NPUYMHHO-CIIEACTBEHHBIE CBI3H
U CTPOUTh OOBSICHEHHE C ONOpOH Ha H3y4YeHHbIE CBOWCTBA
(bu3nuecKkux SBIEHUHM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U

MOACIN




YMenue pemarb pacu€rHble 3agaun (Ha 0aze 2 — 3 ypaBHEHHI),
UCIIONIb3YSl 3aKOHBI U (QOpMYyJbl, CBs3bIBatOLIUEe (pusmveckue
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBUC 3ald4H,
BBISIBJISITH HEJOCTAIOIIME JIaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIbI,
HeoOXomuMBbIe Ui €€ peIIeHUs, WCIOJIb30BaTh CIPABOYHBIC
JaHHbIC, TPOBOJUTH pacué€Thl W OLEHHUBATH PEATUCTHYHOCTD
[IOJIyYEHHOTO  3HA4eHMUs]  (PU3NYECKOM  BEJIIMYMHBI,  YMEHHE
OTIPEACIATh Pa3MEPHOCTh (PU3UUECKON BETMYHMHBI, TOTYYEHHOU TpU

pELLIECHUH 33141

VYmenue XapaKTCPU30BaAThL MPUHIIUAIIBL I[CﬁCTBI/I?I TEXHHUYCCKHUX
YCTPOﬁCTB, B TOM 4YHCJIE OBITOBBIX HpI/I60pOB, H IIPOMBIIIJICHHBIX
TCXHOJIOTUYCCKUX MNPOLUECCOB M0 MX OIMHMCAHWIO, UCIIOJIb3Ys 3HAHUA
0 CBOICTBax (1)I/ISI/IIICCKI/IX SIBIICHUH H H€O6XOI[I/IMLIC (i)I/ISI/ILIeCKI/Ie

3aKOHOMEPHOCTH

10

YMeHue ucnoibp3oBaTh 3HAHUS O (PU3MUECKUX SBICHUSX B
MOBCEJTHEBHON JKM3HM Il obecredyeHUs: 0€30MacHOCTU  MpHU
oOpamieHun ¢ OBITOBBIMH ~ MPUOOpPaMH U TEXHUUYECKUMHU
YCTPOMCTBAMHU, COXpPAHEHHs 3JI0pOBbsI U  COOJIIOJICHHS HOPM
9KOJIOTMUECKOTO MOBEACHUS B OKpYXKalolled cpene; MOHUMaHHe
HEO0XOAMMOCTH TMPUMEHEHUS JOCTHXKEHUH (UMK U TEXHOJIOTUH

IJId palfMOHAJIBHOTO IMPUPOA0IIOJIBb30BaAHUS

11

OneIT moucka, mpeoOpa3zoBaHUs U NpPEACTaBIeHUS HHMOpMauu
(U3MYECKOTO COJNIEpPKaHUs C HCIOJIB30BAHHEM HH(POPMAIIIOHHO-
KOMMYHHKAaTHUBHBIX TCXHOHOFHI)’I; YMCHUC OCHUBATH
JIOCTOBEPHOCTH TMOJYYCHHON MH(pOpMAIMK HA OCHOBE WMEIOLIUXCS
3HaHUHA " JOMOJHHUTEIBbHBIX HCTOYHHKOB; YMCHHEC HCIIOJIB30BATh
MpU  BBHIMOJMHEHUH Y4YeOHBIX 3aJaHUN  HAYyYHO-TIOMYISPHYIO
JTUTEPaTypy (U3HYECKOTO COJEPIKAHUS, CIPABOYHBIC MaTepHAIIbI,
pecypcel cetn UWHTepHer; BnajaeHue 0a30BBIMH  HABBIKAMHU
npeoOpazoBanus WHGOPMAIMK W3 OJHOW 3HAKOBOW CHCTEMBI B
Ipyryl0; YMEHHE co37aBaTb COOCTBEHHBIC MHCbMEHHBIC M YCTHBIC

COO6HICHI/IH Ha OCHOBC I/IH(bOpMaI_[I/II/I N3 HECKOJIbKMX HCTOYHHKOB







INEPEYEHDB 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMBIX
HA OI'2 1O PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAECPKAHMS
1 MEXAHWYECKUE ABJIEHUA
11 Mexanunueckoe JBUKCHUC. MaTepI/IaJIBHaH TOYKaA. Cucrema oTcuYéTa.
. OTHOCI/ITGJII)HOCTI) JOBUXKCHUA
PaBHOMepHOe U HepaBHOMepHOe nBuxKeHue. Cpemnsisi ckopocTh. PopMmyna s
1.2 BBIUHCIICHUS CPEAHEN CKOpPOCTH: vV = S/t
PaBHOMepHOG HpHMOHHHeﬁHOG JBUKCHHUC. 3aBHUCUMOCTH KOOpAMWHATBI TCJia OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEMHOIO IBUKECHHUS:
13 x(t)=x,+u t
I'padukn 3aBUCHMOCTH OT BpPEMEHU JUISI MPOEKIHMH CKOPOCTH, TPOEKINH
NEepeMCIICHUSA, ITYTH, KOOPAWHATEI ITPU PaBHOMEPHOM HpHMOHHHeﬁHOM JABUXXCHUN
3aBUCUMOCTD KOOpAUHATBI TCJla OT BPEMCHU B CJIyda€ PaBHOYCKOPECHHOI'O
pr[MOJ'II/IHGI\/'IHOFO JOBUXKCHUS:
.
Se(f) =vo, #1+ay ;
2
@opMynbl Uil MPOEKLUUH IEPEMEIIECHUs, IPOEKIMH CKOPOCTH M TNPOEKIHH
YCKOPCHUS IpU PABHOYCKOPCHHOM HpHMOHHHCﬁHOM JBUKCHUUN .
FE
1.4 s () =u,, "'+“n.-'j~

U.\'(f) =gy T4, £,

a.(f)=caost,

3 9

U:.'r‘ - UI.TL = EJISI
rpa(bI/IKI/I 3aBUCUMOCTU OT BpPEMCHH [UIA TPOCKIOHWH YCKOPEHUA, IPOCKIIUN
CKOpPOCTH, TMPOCKIHHU TICPEMCUICHHUA, KOOPAWHATBI IIPU PaBHOYCKOPCHHOM

HpHMOHHHGﬁHOM JBHUXCHHNHN




CBobGonnoe manenue. POpPMyIbl, ONMHUCHIBAIOIIME CBOOOAHOE MAZCHHWE Tela IO

BEpTUKAIU (I[BI/I}KCHI/IG TEJIa BHU3 HUJIKM BBEPX OTHOCHUTCIBHO ITOBEPXHOCTHU 3CMJ'II/I).

1.5
I'paduku 3aBUCUMOCTH OT BPEMEHH JIJIsl IPOCKIIUU YCKOPEHUS, TPOSKLIUU CKOPOCTH
Y KOOPJUHATHI ITPU CBOOOIHOM Ia/ICHUH Teja 110 BEPTUKAIIH
CKOpOCTb PAaBHOMEPHOI'O JIBXKEHMs Tejla MO0 OKpYXHOCTH. HampasneHue
CKOpPOCTH.
@opmyna sl BBIYMCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPY)KHOCTH U IEpHUOJ
oOpareHus:
_ ImnR
T
LenTpocTtpeMutenbHoe  yckopeHue.  HampaBineHue — LIEHTPOCTPEMMTEIHLHOTO
16 yckopenusi. Dopmyia JUis BBIUUCIEHUS YCKOPEHHUSL:
2
a — L
“ R
®opmyiia, cBsI3bIBaIOLIAst IEPUO U YACTOTY OOpaIeHUS:
V= 1
T
Macca. IInotHocTs BemecTsa. @opmyra s BEIYUCIEHUS TUIOTHOCTH
_m
1.7 P=7
1.8 Cuna — BekTtopHas puznueckas BenuurHa. CroxxeHue cui
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBJIe€HHOCTh BEKTOpPA YCKOPEHHUS Tela U BEKTOpa CHIIbI, JEUCTBYIOIIEH HA
TENO
1.11 B3aumopeiictBue Ten. Tperuit 3akoH HeroToHa:




Fy y=-F,

1.12

TpeHHe IIOKOA U TPECHUEC CKOJILXKCHUA. (DOpMy.]'Ia IJIs1 BBIYMCIICHHUSA MOIOYJIsI CHJIbL

TPCHUA CKOJIbXKCHUS!

Fm:p-;‘ﬁf

1.13

Hedopmarus Tena. Ynopyrue u Heynpyrue aeopmanuu. 3aKoH YHOpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

My -1a
F=G 1—_3
R
Cuita TshkecTH. Y CKOpeHHEe CBOOOTHOTO MaeHUS.
®opmyra 1715 BBIYUCIIEHUS CUIIbI TSHDKECTH BOJIM3H noBepXHOCTH 3emun: F = mg.
JBmwxenue mianet Bokpyr Counniia. [lepast kocMudeckast CkopocThb. HeBecoMocTh

U IIEpEerpy3Ku

1.15

Nwmmynse Tena — BekTopHas (pu3ndeckas BeInInHa.
=mi

Nmnynbe cucremsl Ten. U3Menenne nmnyinbca. UMIynbe Cuiibl

1.16

3akoH COXpPaHCHUA UMITYyJIbCa JJIA SaMKHyTOI\/’I CHUCTEMBI TCII:
Dp=nyUy +m, U, =const

PeakTtuBHOE ABHKEHHE

1.17

Mexanunueckast pabota. @opmyiia A BBIYUCICHUS PaOOThI CHIIBI:

A=Fscosa

Mexannueckass MOIITHOCTD:




1.18

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. @OpMy.Ha JJIA BBIYUCIICHUSA

KHHETHYECKOM OHCPIHUHU:

HEJE
BT

TeopeMa 0 KHHETHYECKOU OHCPI'Uu. CDOpMYJ'Ia JJIs1 BBIYUCIICHUA HOTCHHH&J’IBHOﬁ

OHCPIvH TCJia, IOAHATOrO

HaJ 3eMIEN:

E,= mgh

1.19

Mexannyeckas dJHEeprus:
E=E;.+E p

3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEeXaHMUYECKOH 3HEpPIUu B OTCYTCTBHE CUJI TpeHus: E = const.

HpeBpameHHe MEXaHU4YeCKOM SHEPTHHU IIPU HAJIINUYUU CUJIBI TPCHUS.

1.20

[TpocThie MeXxaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Peruar. MomenT cuisl: M - FI.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToxBwxHbIN 1 HenoABWXKHBIN 0;10ku. KT/ mpocThIX MEXaHU3MOB,

n= Anonesnas
‘%r]:ﬁqenm.i

1.21

JlaBrieHue TBEPAOTO TeNa.

@opMyita s BBIYMCIICHU NAaBJICHHs TBEPIOIO Tena:




_F
P=75-

JaBnenue raza. ATMmocepHoe 1aBJICHHE.

FI/II[pOCTaTI/ILIeCKOC JaBJICHUEC BHYTPH KUIKOCTH.

@opMyita U1 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIAKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBiandeckuii mpecc

1.23

3akon Apxumena. Dopmyna ans  onpeneseHHs  BBHITAIKHBAIOIICH  CHIIBI,

JEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:

Fam =PEV

Ycnosue ninaBanus Tena. IlnaBanue CYZAO0B H BO3AYXOIIABAHUEC

1.24

Mexanunueckue konebaHus. AMIUIMTYIa, IEpUo U yactora kojebanuil. dopmyina,

CBSI3bIBAIOIIAS YACTOTY M MEPUOJT KoeOaHuil:

1.25

MaremMaTtnueckuii W TNPYKUHHBIA MasTHUKU. [IpeBpamieHue oSHEprum mpH

KoJie0aTeIbHOM JBHKXCHHUH

1.26

3aTYXEIIOH_II/IC KOJIeOaHHS. BBIHY)KILGHHLIe koJsieOanus. Pe3onanc

1.27

MexaHU4eCKHUE BOJIHEL. HponoanHe U TOICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI H

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

L=v-T

1.28

3By1(. FPOMKOCTB H BBICOTA 3BYKa. OTpa)KCHI/IC 3ByKOBOI>'I BOJIHBI HAa T'paHUILC IBYX

cpen. UudpasByk u ynbTpa3Byk

1.29

IIpakmuyeckue pabomul

N3Mepenne cpenHedl IJIOTHOCTH BEIIECTBA; APXUMEIAOBOM CHJIBI; KECTKOCTH
NPYXUHBL, KOd((UIIMEHTa TPEHUS CKOJIBXKEHHUS; pabOThl CHIIBI TPEHHUS, CHIIBI
YIIPYrOCTH; CpPEIHEH CKOPOCTH [BW)KEHHS Opycka IO HAKJIOHHOW IUIOCKOCTH;

ycKopeHus: Opycka MpH IBHKEHUU 10 HAKIOHHOW TUIOCKOCTH; YaCTOTHI U TEpUOIa




Kose0aHUH MaTeMaTH4YecKOro MasTHUKA; YacTOThl M Mepuojna KojeOaHuit
MPYXKUHHOTO MasTHUKA; MOMEHTa CUJIbI, JEHCTBYIOIIErO Ha pbluar; padoThl CHJIBI
YIPYTOCTH MPHU NOAbEME TPy3a C MOMOIIBIO HEMOJBMKHOIO 0JI0Ka; pabOTHI CHIIBI
YIOPYTOCTH MPHU NOIBEME IPpy3a C MIOMOIIBIO MOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00BbEMA MOTPYKEHHON 4acTH
TeJa U OT INIOTHOCTH KUJAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIBI OT MAcChl
T€a; CWIbl TPEHUs CKOJIBKEHHMS OT CHJIbI HOPMAJIBHOI'O JABJIEHHMS M OT poja
MIOBEPXHOCTH; CHUJIbI YOPYrOCTH, BO3HUKAIOUIEH B NPYXKUHE, OT CTEIEHU
nedopmaluu MpYKUHBI, YCKOpPEeHHs Opycka OT yrIjla HakJOHa HaNpaBIISIONICH;
nepuoja (4acToThl) KOJeOAHWN HUTSHOTO MasTHUKA OT JJIMHBI HUTH; MEpUoAa
KojeOaHui MNPYKMHHOIO MAasTHUKAa OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIeIOBaHNE HE3aBHUCUMOCTH IMepHoja KojJeOaHui HUTSHOTO MasTHUKA OT MaccChl

rpy3a. [IpoBepka ycinoBusi paBHOBECHSI ppluara

1.30

Dusuueckue 61eHUs 8 npupoc)e: IMPUMEPDBI ABMXKCHUS C PA3JIMUYHBIMU CKOPOCTSAMU B
)KMBOWI M HEXXHBOH npupone, HCfICTBHe CUJIbl TPCHUSA B IMPUPOAC U TCEXHHUKE,
INPUJIUMBBEI W OTJIHWBBI, JABWKXCHHUC ILIAHCT ConHeyHoOH CUCTCMbI, PCAKTUBHOC
ABUIKCHUC KUBBIX OPraHU3MOB, pbIldaru B TCJIC YCIIOBCKA, BIIUAHUC aTMOC(l)epHOI‘O
JaBJICHHA Ha JKHBOI OpraHu3M, IJIaBaAHUC pI)I6, BOCIIPHUATUC 3BYKOB KMBOTHBIMH,

3CMIJICTPSICCHUC, celicMUYECKHe BOJIHBI, HYHaAMH, 5X0

1.31

Texnuueckue ycmpouicmea: CHUJAOMETp, JAaTYUKH TOJOXKEHUS, PACCTOSHUS U
YCKOpPEHHS, JUHAMOMETp, TOAIMIUIIHUKHA, pPAaKeThl, pbluar, TOJBIKHBIA U
HETOJBIKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTb, MPOCTbIE MEXaHU3MBl B OBITY,
COOOIIAIOIINECS] COCYIIbl, YCTPOMCTBO BOAOINPOBOAA, THAPABIMYECKUN Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, TOPIIHEBOH HAcoc, apeoMeTp, 3XOJIOT,

HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIC TIOJIOKEHHUS MOJ'ICKy.]'IprHO-KPIHGTH'—IGCKOﬁ TCOPHU CTPOCHHA BCHICCTBA.
MOI[CJ'II/I TBép,Z[Ol"O, KHAKOTO n ra3006pa3Horo COCTOSIHUI BCIICCTBA.

Kpucrannnieckne u amopdHsbie Tena

2.2

JIBrkenue yactull BeuiecTBa. CBA3b CKOPOCTHU JIBHXKEHHS YACTHUI] C TEMIIEPATYPOM.

BbpoyHoBckoe nmxkenue, nuddys3us




2.3

CMauuBaHue U KallWJUIAPHBIC SABJICHUA

2.4 TemoBoe paciiupeHue u cxxatue
2.5 TemoBoe paBHOBECHE
25 Buytpennss sHeprus. PaGora um Temomepemada Kak CIOCOOBI H3MEHEHHSI
BHYTPEHHEHN HEPruu
2.7 Buasl Terionepeaaun: TemIONPOBOHOCT, KOHBEKIIHS, U3TyUEHUE
HarpeBanue u oxnaxaenue ten. KonudecTBo TemaoThl. Y AelibHAS TEMIOEMKOCTD:
2.8 = [ — ]
QO=cmlt, -1,
3aKOH COXpaHEHHs SHEPrMM B TEIUIOBBIX MpoIleccax. YpPaBHEHHE TEIJIOBOTO
OasaHca:
2.9
O +0,+..=0
Ucnapenne u xonzaeHcanus. V3mMeHeHUWe BHYTpPEHHEH OSHEpPrUM B IIpoliecce
210 WCHapeHuss W  KOHJEHcaluu. KumeHue KUIKOCTH. YellbHas  TemioTa
napoobpasoBanus: L = Q/m
2.11 BnaxxHocTh Bo3yxa
[InaBnenue u kpucramumszanus. V3MeHeHne BHYTpeHHEN SHEPTUu NPH TUIABJIIEHUH U
KpUCTAJUTH3alUU. Y JIebHAS TETUIOTA TUTABJICHHUS:
2.12 Q
m
BuyTpeHnHsis sHEprusi cropaHus TOIUIMBA. Y IelbHAs TEIJIOTa CTOPAHMs TOIUIMBA: (
2.13 =Q/m
2.14 [Tpunnumne: padoTe! TermoBsix aurateneit. K1/l remmoBoro qsurarens
215 Ilpakmuueckue pabomol

N3mepeHne yaenpHOW TEIUIOEMKOCTH METAUIMYECKOr0 LUJIMHIPA; KOJUYECTBa




TETJIOTHI, TOJyYeHHOTO BOJIOW KOMHATHOW TeMIIepaTypsl (PUKCUPOBAHHOW MacChl, B
KOTOPYIO OIIYIIEH HArpeThIi NWINHJP; KOJINYECTBA TEIJIOThI, OTAAHHOIO HAarpEThIM
LMAJIUHAPOM, IIOCI€ OIYyCKaHHWs €ero B BOAY KOMHATHOM TeMIeparypsl,
OTHOCHUTEJIBHOM BIIQ&XKHOCTH BO3/yXa; YIENbHOW TEIUIOTHl IUIABICHUS JIbAA.
HccenenoBanue n3aMeHEHUs TEMIIEPATyphl BOJBI IIPU PA3JIMYHBIX YCIOBUAX; SBICHUS

TEI000MeHa IIpu CMCIIMBAaHUHU XOJ'IOI[HOI71 u FOpH‘ICﬁ BOJKI; ITpoL€CcCa UCIIAapCHUA

Qu3uueckue s6l1eHUs 6 npupooe: TOBEPXHOCTHOE HATSDKEHHWE U KalWUIpHbIC

2.16 SIBJICHUSI B TPHUPOJE, KPUCTAUIBI B mpupojne, usinydenue CoJiHIA, 3aMep3aHue
BOZ0EMOB, MOpCKHUE OpU3bl; 00pa30BaHUE POCHI, TYMaHa, HHEesl, CHera
Texnuueckue ycmpoiicmea: KaWUISAPbl, NPUMEPbl HCHOJIb30BaHUSA KPHUCTAJIOB,
T KUJKOCTHBIM TEPMOMETp, NAaTYUK TEMIEpaTyphl, TEPMOC, CHCTEMa OTOILICHUS
' JIOMOB, TUTPOMETpBI, TCHUXPOMETpP, MapoBas TypOWHA, JBHUraTellb BHYTPEHHETrO
cropaHus
3 OJIEKTPOMAI'HUTHBIE SIBJIEHU I
3.1 Onektpusanus Ten. /[Ba BUa aIeKTpUYecKuX 3apsiaoB
3.2 B3aunmMopeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsaa
34 Onektpuueckoe none. Hanpsok€HHOCTh  3nekTpuueckoro moss. [IpuHnun
' CYIEPHO3UIINH NEKTPUUYECKUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn osnextpuueckux 3apsigoB. JIeHCTBUE BIEKTPUYECKOrO TOJS  Ha
' aNeKTpuUecKue 3apsabl. [[pOBOAHUKN U JUAIEKTPUKU
[TocTostHHBIN B3nekTpuyeckuid TOk. JlelcTBus snekTpuyeckoro Toka. Cuia Toka.
Hamnpsixenne.
3.6 I =qg/t,U=A/q
DIEKTPUYECKOE COMPOTUBIIEHUE. Y ACIIBHOE ANEKTPUUECKOE COMIPOTUBIICHUE:
3.7 R =pl/S

3.8

3akon Oma aiis yuactka anektpudeckou nenu: | = U/R




IlocnemoBaTeabHOE COCIUHCHHIE IMPOBOAHUKOB:

I =I,. U=U,+U,: R=R +R,

3.9 [TapannenbHoe coeJMHEHUE TPOBOAHUKOB PAaBHOTO COIIPOTUBIICHUS:
U=U:I=1+I;R=2.
2
CMeliaHHbIE COEIMHEHMs! TIPOBOIHUKOB
Pabota u MmomHOCTS AnekTprdeckoro Toka. A = Ult, P = Ul
3.10
3akoH oy — Jlenua:
3.11 0= 172 ‘R-t
312 OnbiT Opcrtena. MarHuTHoe TOJ€ MPSMOTO IPOBOJHUKA C TOKOM. JImHUM
' MarHMTHON MHYKIIUU
3.13 MarauTHoe 1ose MOCTOSHHOTO MarHuTa. BzauMoaeicTBUE MOCTOSHHBIX MarHUTOB
3.14 JlelicTBre MarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKUMU. [IpaBuno Jlenna
Ipakmuyeckue pabomul
N3mepenue AIEKTPUYECKOTO COMPOTHUBIIEHUSI  PE3UCTOPA; MOIIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, BO3HHMKAIOUIETO B IMPOBOJHUKE
316 (pe3ucTopbl, JIaMIOYKa), OT HANpsHKEHWS Ha KOHLAX MPOBOJHMKA; 3aBUCHUMOCTH
' COTMPOTUBIIEHUS! OT JUIMHBI MPOBOJHUKA, IUIOMIAAN €ro IOMEpPEeYyHOro CEeYeHHs U
YIIE€IBHOTO COMPOTHUBIICHUS.
[IpoBepka mpaBmiia AJisi AJNEKTPUYECKOTO HANPSIKEHHsI MPHU TOCIEI0BATEIbHOM
COEIUHEHUH NPOBOAHMKOB; IIpaBWJA JUIsl CHJIBI DJIEKTPUYECKOTO TOKAa TIpHU
napajyuieIbHOM COEIMHEHNH TPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A6neHus 6 npupooe: DIEKTPUUYECKHE SBIEHUS B arMocdepe,
3.17 AJIEKTPUUYECTBO JKMBBIX OPraHM3MOB, MarHUTHOE TOJe 3eMJH, Apeiid MOII0CoB,

POJIb MAariHuTHOI'O ITOJIA AJId JKU3HU Ha 3CMJ'IC, IOJIIPHOC CUAHUC




Texnuueckue ycmpoucmea: 3IIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PpEOCTar,

CU€TUYMK  DJIGKTPUYECKOW  OSHEPIHH,  DJIEKTPOOCBETUTEIbHBIC  TPUOOPHI,
3.18 HarpeBaTelbHbIE AEKTPONPUOOpHI (IPUMEpPBI), IJIEKTPUUECKHE IPEIOXPAHUTENH,
AJIEKTPOMATHUT, JJIEKTPOJBUTATENIb MOCTOSHHOTO TOKA, I'€HEPaTop MOCTOSIHHOTO
TOKa
3.19 OnexTpoMarauTHbIe BOJHBI. [1IKkana 3JeKTpOMarHUTHBIX BOJIH
3.20 JlygaeBast Mmonenb cBera. [IpsMonrHEHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaino
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Jlucniepcust cera
394 Jlunza. Xon nyueit B nuH3e. DoKycHOe paccTosiHUE JIMH3BL. OnTHYECKas cuja
' mumsel: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue npruoopsl
Ipakmuueckue pabomul
W3mepeHue ONTHYECKOM cuibl coOuparomieid JUH3bL, (POKYCHOTO pacCTOSHMS
coOuparolei JUH3bI (110 CBOMCTBY PaBEHCTBA pa3MEpPOB IpeaMeTa U U300pakeHus,
KOTJa IpeIMeT paclojioKeH B JBOHHOM (oOKyce), IMoKa3aTens NpeloOMIICHHS
3.26 CTEKJIa.
HccnenoBanue cBoiicTBa M300pakeHUs, MOIYYEHHOTO C MOMOILBIO cOOMparoei
JIMH3BI; U3MEHEHHsI (POKYCHOTO PACCTOSHUS IBYX CIIOKEHHBIX JIMH3; 3aBHCUMOCTH
yrila TpeloMJICHHs CBETOBOIO Jiyda OT yrja MaJeHUs Ha TPaHULE «BO3IyX —
CTEKIIO»
397 Qusuueckue senenus 6 npupoode: 3atmenns Comnna wu JlyHBI, 1BeTa Tel,
' OINITHYECKHUE SIBIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea. O4KH, IEPUCKOII, GOTOAIIapaT, ONTUYECKHE CBETOBOIBI
4 KBAHTOBGBGIE ABJIEHUA
41 PannoaktuBHOCTh. Anbda-, OeTa-, ramMma-uznydeHus. Peakumm anbda-u Oera-
' pacriaga
4.2 OmnbiThl Pesepdopaa no paccesnuto anbga-uactuul. [lnanerapHas Moaens aroma
4.3 CocraB aromHoro sipa. M3oromst




4.4

[Tepuon monypacnana aTOMHBIX SIAEP

4.5 SAnepHble peakyy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI
Qusuueckue ae6lenuss 6 npupode: €CTECTBEHHbIM  PaJAMOAKTUBHBIA  (OH,

4.6 KOCMMYECKHE JIy4H, PaJllOAKTUBHOE U3Iy4E€HUE IIPUPOJHBIX MUHEPAIOB, AEHCTBHUE
PaarOaKTUBHBIX H3JIy‘-IGHPIﬁ Ha OpraHu3M 4CJIOBCKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, HWHIMBHyaJdbHBIH NO3MMETp, Kamepa

Bunbcona, simepHas sHEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usnka: 7-i knacc: 0a30BbIN ypoBeHb: YueOHUK, 7 kiacc/ [lepsimkun .M., FiBanoB
A.N., Aximonepnoe obmiectBo «M3narensctBo «lIpocBerienne

» ®usnka: 8-i kimacc: 0a30BBIN ypoBeHb: yueOHHK, § kiacc/ [lepeimkun U. M.,
WBanoB A. U., AkuuonepHoe obiectBo «M3narensctBo «Ilpocsenienue

» ®uszuka: 9-i kiacc: 6a30BBIN ypoBeHb: yueOHHK,9 kiacc/ [leppimkun M. M., FiBanoB

A. U., Akunonepnoe o6mectBo «M3narenbcto «IIpocserienue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET






