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MNOACHUTEJBHASA 3AIINCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO O0IIEero oOpa3oBaHMsI COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTanuss ¥ KoHuenuuu mnpernogaBaHus y4eOHOTO
npenmeta «Pu3nKa.

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3yilbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpexacraBieHHbix B OI'OC OO0, a Takke ¢ ydeToM
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOro
npenmera «Pu3nKay.

Conmepxanue  mporpaMMbl 1o (U3MKE  HANpaBIeHO  Ha  (OPMHPOBAHUE
€CTeCTBEHHOHAYYHOH TIpaMOTHOCTH OOYYAIOUIMXCS M OpTraHU3alMI0 H3Y4eHUs (QHU3UKH Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npenmera B peanu3anuu  TpeboBanuit ®I'OC OOO K mnIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4EOHBIX MPEJIMETOB HA YPOBHE OCHOBHOTO 00I1IeT0 00pa3oBaHusl.

[IporpamMma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojiam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO I[OCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI) Ha JIOTUKE pa3BUTHS NPEAMETHOTO COJCpXKAaHUA M YYeTe BO3PACTHBIX
0COOEHHOCTEHN 00yUarOIIXCs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKONH OMOIIYU YIUTEIIO
B CO3JIaHMM paboueil mporpamMmsl 0 y4eOHOMY MpeIMETY.

OwusmKa ABISETCS CHCTEMOOOPa3yIOIIUM I €CTECTBEHHOHAYYHBIX YYeOHBIX MPEIMETOB,
MIOCKOJIBKY (hpr3MuecKre 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruel, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, TPEAOCTaBIsSET HaubOosee sICHble 00pa3lbl NPHUMEHEHHs HAydHOTO METoJa
MO3HAHUS, TO €CTh CII0C00a MOMYYESHHUs JOCTOBEPHBIX 3HAHHUH O MHUPE.

OpnHa u3 rNaBHBIX 3a7ad (U3MYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopa3oBaHuUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOHM TI'PaMOTHOCTH M HUHTEpeca K Hayke Yy
o0yJaromuxcs.

W3yuenne ¢usnkun Ha 0a30BOM YpOBHE IMPEIIOAaracT OBIAJACHUE CIIEIYIOIIUMHU
KOMITETEHTHOCTSIMH, XapaKTEPH3YIOITMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® HAy4YHO OOBACHATH SIBICHUS,

® OIICHWBATh ¥ TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIETOBAHMS,

® UHTEPIPETHPOBATH JAHHBIC W UCTIOJIH30BATh HAYYHBIE JIOKA3ATEIBCTBA IS MTOTyUSHHS

BBIBOZIOBY.

[lenmn w3ydeHwss QU3MKKM HA YPOBHE OCHOBHOTO OOIIETO OOpa30OBaHHS ONpEACTICHBI B
KOHIICTIIUM TpernojiaBanus ydeOHoro npeaMera «Pusnka» B 00pa3oBaTeIbHBIX OpraHU3alMIX
Poccuiickoit @enepannu, peaqu3yonumx 0OCHOBHbIE 00111e00pa3oBaTeIbHbIE IIPOTPAMMBI.

[enu nzydyeHus: GU3NKU:

e npuoOpeTeHHe HHTepeca W CTpeMJIeHUS OOyYaromMXCsi K HAyYHOMY H3yYEHHUIO

MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTENH;
® pa3BUTHE TMPEACTAaBICHUI O HAyYHOM METOJ€ TIIO3HaHUi U (OPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;



e (QopmHupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3ysibTaTa U3yuyeHUs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;
e (opMupoBaHHE MPEJCTABICHUNA O POIU (HUUKU JIJIS1 Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHii;
® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanbHOMI
NEeSTEIbHOCTH, CBSI3aHHOM C (DM3UKOM, MOATOTOBKA K JAJIbHEUIIEMY 00YYEHHIO B 3TOM
HarpaBJICHUH.
JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00eCIeunBaETCs pELICHUEM CIeAYIONUX 3a/1a4:
e npuoOpeTeHHe 3HAHM O JAUCKPETHOM CTPOCHHHM BEIIEeCTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
e puoOpeTeHHe YMEHHUI ONHUCHIBaTh U  OOBACHATH (PU3NYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOGHHE METOJIOB PEIICHUS MPOCTEUIINX pPACYETHBIX 3a7ad C HCIOIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHUH HAOMIOAATH TPHUPOJHBIC SBJICHUS W  BBHINOJHATH  OIBITHI,
nabopaTopHble pabOTBI M HKCIEPUMEHTAIbHBIE HCCICAOBAHUS C HCIOJIH30BAHUEM
U3MEPUTEIBHBIX PHOOPOB;
® OCBOCHHME MPUEMOB pabOThl ¢ HHpOpMAIUEH (U3UYECKOTO COACpKaHUs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTI)KEHUSX (U3MKH, aHAIW3 W KPUTHUECKOE
OlIeHUBaHHE UHPOPMALINY;
® 3HAaKOMCTBO €O cepamMu NPoPecCHOHATBHOMN AEATEIIbHOCTH, CBI3aHHBIMU C (DPU3UKOA,
U COBPEMEHHBIMHU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTM)KEHUSAX (PHU3HMUECKON
HayKH.
OO6miee 4KCiIO YacoB, PEKOMEHIOBAHHBIX ISl M3y4YeHUs: QU3MKKA Ha 0a30BOM YPOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefieni0), B 8 kiacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 KJ1acce — 102 yaca 3 yaca B HEJIEI0).

[Ipennaraemplii B mporpaMMe Mo (QU3MKe MepedyeHb J1alOpaTOPHBIX pabOT U OIBITOB
ABJISIETCS. PEKOMEH/IaTeJIbHBIM, YUUTEIb JIeJIaeT BHIOOP MpU NMPOBEIEHNH J1a00paTOpHbIX paboT U
OTIBITOB C YU4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuXcs, CIIUCKA HKCIIEPUMEHTATBHBIX
3aJaHuii, Tpe/JlaraéMblX B paMKax OCHOBHOTIO TOCYAApCTBEHHOIO SK3aMeHa Mo (u3uke



COJEPXKXAHUE OBYUYEHUA
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du3ukKa u e€ poJib B IO3HAHUM OKPY:KAIOLIEro Mupa.

®usnka — Hayka o npupoze. SBneHus npupoxasl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3mepenue ¢usuueckux BenuuuH. Dusndeckue mTpUOOPHI.
[TorpemnocTs u3mMepenuii MexxayHapoHas cCUCTEMa €IUHUII.

Kak ¢usmuka u apyrue ecrecTBeHHble HAayKH H3ydaroT Npupony. EcrecTBeHHOHay4HBbIH
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHe HalmomaeMoro spieHus. OmnucaHue
(bu3nUecKUX SIBICHUH ¢ OMOLIbIO MOAETEH

Hemoncmpayuu.

1. MexaHnuueckue, TEIIOBbIe, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. Owuzuyeckue MpuOOPH U MPOLEAypa MPSIMBIX U3MEPEHHN aHAIOTOBBIM U LU (PPOBBIM

npudopom.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue LEHbI JeISHUS LIKAJIbl H3MEPUTEIBHOTO proopa.

N3mepenne paccTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTHU U TBEPJOTO TENA.
4. OrmpepesieHre pa3MepoOB MaJbIX TEJ.
5. M3mepeHne temmeparypsl NpU IOMOIIM JKHJKOCTHOIO TEPMOMETpa M JAaTyuKa

TEMIEPATypHI.
6. IlpoBemenue wmccineqOBaHUS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIEHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITYCKa.
IMepBoHauya/bHBIE CBEIEHNUSI 0 CTPOEHUH BElIeCTBA.

CtpoeHue BelIecTBa: aTOMbl W MOJEKYTbl, WX pa3Mepbl. OMBITHI, JIOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BEIIECTBA.

JlBmkenne dacTui] BemiectBa. CBSI3b CKOPOCTH JBMIKCHHS YaCTHI[ C TEMIICPATypOM.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI ~BEIIIECTBA: CTPOCHHME Ta30B, IKUAKOCTEH U  TBEPIBIX
(KpHCTaUTMYECKUX) Teld. B3anMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOSHHOCTH arperaTHbIX COCTOSHUH
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue nuddysun.

3. HaGnronenue sBICHUMA, OOBSICHSIOIIMXCS MPUTSDKEHUEM MU OTTAJKHBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OmeHka guamMeTpa aToMa METOAO0M PSAIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OmnbIThl IO HAOJIOICHUIO TEIVIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIT IO 0OHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MTPUTSKEHUS.

J{BMKeHHe U B3aUMOACCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacder myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HMHEpUUU. B3aumopeicTBue Ten Kak MPUYMHA HU3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00beMa BElIeCTBa.

Cwia kak XxapakTepucTtuka B3aumojencTBus Ten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAaIpPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCKOro JBUKCHHS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJl.
5. CpaBHeHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOI.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B YKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpexneneHue cpelHel CKOPOCTH CKOJBXEHHUS OpycKa WIM IIapHKa [0 HAKJIOHHOMN
IJIOCKOCTH.

3. Omnpexnenenue MIOTHOCTH TBEPAOIO TEINA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U
XapakTepa COIPUKACAIOIINXCs TOBEPXHOCTEN.

JlaByieHue TBEPABIX TeJl, JKUAKOCTEl U ra3os.

JaBnenue. CriocoObl yMEHbBIIIEHUS U YBETMYEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT o0bema, Temneparypsl. [lepenaua naBneHus: TBepAbIMU TeIaMH, KUIKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne mMammHbI. 3aBUCUMOCTH JABJIEHUS KHUIKOCTH OT
ryOunbl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBnudeckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonmouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHUCUMOCTh
aTMOC(EpHOro JaBJECHHUS OT BBICOTHI Haja YypoBHeM Mops. IlpuGopsl s u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha TIOTPYXKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBneHUs KUIKOCTHIO U Fa30M.
Coo0bmaronyecs: CoCy/bl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



6. 3aBHCUMOCTh BBITAJKHBAIOMICH CHJIBI OT O00BEMAa TOTPYKEHHOM dYacTH Tela |
IUIOTHOCTHU KUJIKOCTH.

7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITCCHEHHOM KU AKOCTH.

8. VYcinoBue IIaBaHMs TeN: IUIABAHME WM IOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJie OT 00bEMa MOTpyKEHHOH B JKUIKOCTh

4acTH TeJla.

2. OmnpenenieHUE BBITAJKUBAIOUICH CHIIbIL, JIEUCTBYIOIIEH Ha TeJlo, MOrPY>KEHHOE B

KUJKOCTb.

3. IIpoBepka HE3aBHCHMMOCTH BBITAJIKHMBAIOLIEH CWIBI, JCUCTBYIOIIEW HAa TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OnbIThl, TEMOHCTPUPYIOLIKE 3aBUCUMOCTh BBITAJKUBAIOLIEH CUJIIbI, IEUCTBYIOLIECH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUAKOCTh YaCTU TeJIa U OT ILIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHME JIOAKH U OIpEACIICHHE €€
Ipy30I10ABEMHOCTH.

Pabdora u MomHOCTb. DHEpIrHU.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
ppiuara. IlpuMeHeHne mpaBuia paBHOBECHs pbplyara K OJIOKY. «30JI0TO€ MPAaBHIIO» MEXAaHUKH.
Koadduiment mnonesnoro neiictBus (mamee — KIIJI) mpocteix MexaHu3MmoB. I[IpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W noOTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpavyuu.

1. Ilpumepsl MIPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenue pabOTHl CUJIBl TPEHUS TNPU PABHOMEPHOM [BHKEHUH Tela II0

TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue yclI0BHI paBHOBECHS pblyara.

3. HMsmepenue KI1/] HakIOHHON MIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPIHH.

8 KIIACC

TenjoBble ABJIEHUS.

OCHOBHBbIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpUM CTPOECHHS BemiecTBa. Macca
W pa3Mepbl aroOMOB H MoJieKyd. OMbIThl, MOATBEPXKAAIOIINE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BemecTBa. Kpucrammmueckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyumBaHWE M KaoWUIIpHbIE siBlieHUs. TeruioBoe
pacUIMpeHne U CHKaTHue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBM)KEHUS YacTHII.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEH OHEpruu: Terionepenada u
coBepirieHre paboThl. BUIbI TeIUIONEpeaun: TEIIIONPOBOAHOCTE, KOHBEKITUS, H3ITYICHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue W OTBepJeBaHUE KPUCTALTHYCCKHX

BCIICCTB.

VYnenvHas TtemnoTta IuiaBneHus. I[lapooOpazoBanue u KoHaeHcaius. Mcmaperwe.

Kunenue. YnenbHas Ttemiota mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEeMIIEpaTypbl KHWIIEHUS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxnocTs Bo3ayXa.
3H€pI‘ U1 TOIIJIMBA. yIIeJILHaSI TCIJIOTA CTOpAaHUA.

[Tpunnuner pabotel TermoBbix aBuratenei KIIJ[ TemmoBoro auratens. TermioBbie
JIBUTATEJIH Y 3aI[UTa OKPY>KArOIIEH Cpeibl.
3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO JBUKCHHUSI.

2. HaGmopenue nuddysuu.

3. HaOnroneHnue siBneHUN CMauyuBaHUs U KallWJUIPHBIX SIBICHUH.

4. HaOmroneHue TerIoBOro paclupeHus Tel.

5. H3meHeHue naBieHMs raza Ipu M3MEHEHUH 00bEMA U HarpEeBaHUU WM OXJIAXKICHUU.

6. IlpaBuna uzmMepeHus TeMiepaTypsl.

7. Bunel Temionepenayu.

8. OxyaxxaeHue Mpu COBEPILIEHUU padOTHI.

9. HarpeBanue ripu coBepiieHUN pabOThl BHEIIHUMHU CHUIIAMHU.

10. CpaBHeHUE TEIIIOEMKOCTEH pa3IMUHbBIX BEIIECTB.

11. HabmroieHue KuneHusl.

12. HaGmroieHre MOCTOSIHCTBA TEMIIEPATyphl IPU TUIABICHUU.

13. Mojenu TemIOBBIX ABUTaTeNIei.

Jlabopamopuvie padomol u onvimel.

1. OnbIThl O OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO TIPUTSKEHHUSI.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OnbIThl IO HAOJIIOACHUIO TEMJIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTENH U TBEPBIX TEJl.

4. OrmpeneneHue JaBieHUs BO3yxa B OaJUIOHE IIIpUIIa.

5. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABICHHMs BO3/lyXa OT €ro o0béma Hu
HarpeBaHus WINA OXJIaKICHUS.

6. IlpoBepka THMOTE3bl JWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaGmoneHue m3MeHeHHs BHYTPEHHEW SHEPrHM Tela B pe3ysibTaTe TeIulonepenadu u
paboThI BHEIIHUX CHJL.

8. HccnenoBanue siBjeHUs TEIIIOOOMEHA TPU CMENIMBAHUH XOJIOIHOM U ropsiueid BOABI.

9. OmpezneneHue KOJIMYECTBA TEIIOTHI, IOJYYEHHOTO BOJOW TNpU TEIJIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.

10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.

11. HccnenoBanue npouecca UCIIapeHus.

12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AYyXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IUIABJICHUS JIbJA.

3JI€KTpI/l‘leCKI/[e U MAarHUTHBIC SIBJICHUS.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3ApSKEHHBIX T€J1 OT BEJIWYUHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



OnekTpuyeckoe noje. Hanpssk€HHOCTh 3yieKTpuyeckoro mnodid. [IpuHiun cynepno3uuuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aTtoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lMcTOuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTuBIIEHUE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 37IEKTPUUECKOr0o TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
U TIOTPeOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIkaHHeE.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. JIeHCTBME MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMYyYSHHS HIIEKTPHUYECKOW HHEPIUU. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTUIeCKast UHIYKIIHSL.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.
[TpOBOAHMKH U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBblii pa3psn.

. U3MepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMPAKCHUSA BOJIBTMCTPOM.
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. PeoctaT u MmarasuH conpoTUBICHUN.

. B3auMopeiicTBue NOCTOSHHBIX MarHUTOB.

. MopenvpoBaHue HEBO3MOXKHOCTH Pa3AeJIeHUs MOJIOCOB MAarHUTa.
. MozenvupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHoO€ 1moJie ToKa. IJIEKTPOMArHHuT.

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
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. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIU.

N
w

. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIIPaBJICHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUIN €r0 BOZHUKHOBEHHS.
. DIEeKTporeHepaTop NOCTOSHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimol.

OnbITH IO HAOJIIOACHUIO STCKTPU3ALUH TEJ HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIS HA IPOBOJIHUKU U AUDIIEKTPUKH.

COopka u mpoBepka padOThI IEKTPUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

H3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHarna.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUH NPU TMOCIEAOBATEIHLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia Juisl CUJIbI TOKA NP NapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOr0 TOKA, BBIIEIAEMOM Ha pe3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIbI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HalpsDKeHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBaHre MarHUTHOI'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3y4yeHre MAarHuTHOTO TIOJIS TOCTOSHHBIX MAarHUTOB NpH UX OOBEAMHEHUU W
pa3JelIeHNN.

ok wnNRE

16. MccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4yeHne AefcTBHUSI MArHUTHOTO MOJIL HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3smepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITEl 10 HMCCIIEOBAHUIO SIBJICHUSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Mexann4yeckue siBJIeHHS.

Mexanndeckoe asrmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOe aBMXKeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla INPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMonuHelHoe aBrkeHne. CBoOoHoe mageHne. OmbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsoiii 3akon Herotona. Bropoit 3akon Hetorona. Tperuii 3akon HptoroHa. [IpuHimn
CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJBXKEHHS, Cuila TPEHUs
MIOKOSI, IPYTHE BUBI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HIEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOH OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanunueckass pabota U MOUIHOCTb. PaboTa cun TsDKecTH, ynpyroctd, TpeHus. Cs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCjia, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKOW SHEPTHH.

Hemoncmpayuu.

1. HalGmroeHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSAMOJIMHEWHOTO JIBUIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKCHHUS.

5. HaGmoneHue nBUXEeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENBHO KaOMHETa (PU3UKH.
3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MaccChl Tejla U IeUCTBYIOIIEH Ha HETO CUJIBL.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJEHCTBUU TeJl.

9. H3menenue Beca Teia IIpU YCKOPEHHOM JBUYKEHUU.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUHU TEJl.

12. CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOJAECHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JBM)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEprUU pU CBOOOHOM MaICHUH.

16. CoxpaHeHne MEXaHUYECKOW SHEPTUH MPH JIBUKEHUU TeJla MO/ IeUCTBUEM IPY>KUHBI.

Jlabopamopnwvie padbomot u onvimul.

1. KoncTpyupoBaHMe TpakTa I pa3srOHAa M JAJIbHEHIIEr0 PaBHOMEPHOIO JBHKECHUS
IIApUKA WIH TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHs IapHUKa I0
HAaKJIOHHOM IIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPHU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumoTe3sl: €cId MpPH PaBHOYCKOPEHHOM [JBM)KEHUH 0€3 HaudaJbHOU
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUs CKOJIBKEHHsS OT CUJIbl HOPMAJIBHOIO
JIaBJICHMSL.

7. Omnpenenenue kodppuimeHTa TPCHUS CKOIBKCHUS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.



9. OmnpeneneHue pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM [BID)KEHUHM Tejla 110
TOPU30HTAIILHON IIOBEPXHOCTH.
10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPH MOABEME Tpy3a C HCIOIb30BAaHUEM
HEMOABMKHOTO U IMOABUKHOIO OJIOKOB.
11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.
Mexanu4yeckue KoJ1e0aHUs U BOJTHBI.

Konebarenbnoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acTOTa,
aMITyna. MaremMatud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kosebaHus. BoiHyxkaeHHble koneOaHus. PezoHanc. MexaHuyeckue BOJIHBI.
CaolicTBa MexaHndeckux BoJiH. [IposionbHbIE U nonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue konebaHuM TeI MO IEUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaGmoaenue xosie0aHuii rpy3a HA HUTH U Ha MIPY>KUHE.

3. HalGnronenue BEIHYXACHHBIX KOJIEOAHUN U pe30HaHCA.

4. PacnpocTpaHeHUE MPOAOJIbHBIX U MOMEPEUYHBIX BOJIH (HA MOJIEIN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTu4eckuil pe30HaHC.
Jlabopamopnwvie padbomot u onvimol.
1. OmpeneneHue 4acTOTHI U MEPUOIA KOJIeOaHUH MaTEMAaTHUYECKOTO MAasSTHHUKA.
2. OmpezaeneHue 4acTOTHI U MEPHOJA KOJIEOaHUH MPYKUHHOTO MasTHUKA.
3. HccnemoBanue 3aBHCHMOCTH TepHoa KoieOaHUi MOJABENIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. HccnenoBaHue 3aBUCHUMOCTH TIEpHOJIa KOJIEOAHHUM MPY>KUHHOTO MAasSTHHKA OT MacChl
rpysa.
5. TlpoBepka HE3aBUCHUMOCTH TepHOAa KoJeOaHW Tpy3a, MOJABEHIEHHOTO K HUTH, OT
Macchl rpys3a.
6. OnbITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEpHOJa KOJEOAHWN MPYKUHHOTO
MasTHHKA OT MAacChl TPy3a U KECTKOCTU TIPYKUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUsI.
DJIeKTPOMATrHUTHOE I10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMAarHUTHBIX
BoyH. [IIkaya sneKTpoMarHuTHEIX BOJIH. MCronb30BaHue SJIEKTPOMArHUTHBIX BOJTH JUIsI COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoNCTBa NEKTPOMATHUTHBIX BOJIH.
2. BoiHOBBIE CBOKCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. H3ydeHue CBOWCTB JEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOMIIBHOTO TenedoHa.
CBeToOBBI€ SIBJICHHS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. IIpsiMonuHeEtHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEeHHEE OTPa)KEHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroanmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U JAIbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

W Nk WDNE

[TpsimonuHEHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300pakeHU B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTu4eckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolei JTMH3E.

[Tony4yeHnue n300paxeHuit C MOMOIIBIO JIHH3.

[Mpunun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens rnasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomryuenue 6em10To CBeTa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccnenosanne 3aBUCHMOCTH yTJIa OTPaKEHHS CBETOBOI'O JIy4a OT YIjla MaJeHHs.
N3y4yeHne xapakTepuCTHK N300pa)KeHUs IIPEeMETa B INIOCKOM 3€pKalle.

Hccnenosanne 3aBUCMMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT yIJla IaJeHUs Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300pakeHHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOIO pacCTOSHUS U ONITHYECKOH CHIIBI COOMpAIOLIEH INH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITel IO BOCHPHATHIO I[BETA MPEIMETOB IPU MX HAOIIONEHUM Yepe3 IBETOBBIE
(UIBTPBIL.

KBaHTOBbBIC IBICHUS.

OmnswiTel Pe3epdopaa u mnanetapHas mojenb aroma. Moaens atoma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHue aTOMHOTO siIpa.
Hyknonnass mopens aromHoro sapa. W3orombel. PammoakTtuBHble mnpeBpameHus. Ilepuon
noJtypacnaaa aTOMHBIX sIJiep.

SnepHbie peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHbIX saep. CBs3p macchl U sHepruu. Peakinuu cuHTe3a u neneHus saep. Vcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUS pagMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwNeE

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrnieKTphl pa3aMyHbIX I'a30B.

CnexTp BogoOpoa.

Habmonenue TpexoB B kamepe BuibcoHa.

PaboTa cuéTrunka HOHU3HPYIONTUX U3TyUEeHUH.

Perucrpanus nznmydeHusi pUpOAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOmro/eHue CIUTOMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHHE HSHEPrHMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENHEHO-0000IAIONINI  MOAYNIb  TNpEeIHA3HAYEH [UIS  CHUCTEeMaTHU3aluu |
0000111eHUSsT TPEAMETHOTO COJICPKAHUS U OTBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYECHUU
BCEro Kypca (pU3MKH, a TaKkkKe sl MOArOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 9K3aMEHY 10
busuke U1t 00yJaroIMXCcs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wW3ydeHWW JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATHU3HPYIOTCS  BUIBI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX 0OecneumBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaNnpeMETHBIX IJIAaHHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOpMUPYETCs E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMHU OOBSICHATH (PUINUYCCKUE SBIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
pemiaTh 3a/1a4yu, B TOM YUCJIC KAYECTBEHHBIC U IKCIICPUMCHTAIbHBIC.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3zelia pealn3yeTcs 3a CUéT Toro,
YTO 00yYaroLIUECs BBIOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

HA OCHOBE IMOJIYYCHHBIX 3HAHWH Pacro3HaBaTh U HAYYHO OOBSICHITH (DU3UUCCKUE SBIICHUS
B OKPYKaroUIed MPUPOJIE U OBCEIHEBHOM KU3HU;

MCIIONIb30BaTh HAayYHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBJICHUI, B TOM YHWCIE IS
MIPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI Han0oJiee BAKHBIX JIOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTUIECKOTO UCIIOIB30BAHUS PA3IMYHBIX MICTOYHUKOB YHEPTUN HA OCHOBE 3aKOHA
MPEeBpAICHHs] U COXPAaHEHHsI BCEX U3BECTHBIX BUOB YHEPTHUU.

Kaxgas u3 TeM JaHHOTO MOJAYNS BKIIOYAeT OJKCIEPUMEHTAIbHOE HCCIEOBaHUE
o0oO1aromiero xapakrepa. Moayinp 3aBepiaeTcsi IpOBECHUEM IUarHOCTUYECKON U OL[EHOYHOMU

paboThI 32 Kypc OCHOBHOTO OOIIIET0 00pa3oBaHus.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA HIPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3nkn Ha ypoBHE OCHOBHOI'O OOILIETr0 0Opa3oBaHUs HAIPABJICHO HA JIOCTHKEHHE

JIMYHOCTHBIX, MCTAITPCAMETHBIX U NPCIMCTHBIX OGp&SOB&TCHBHbIX PE3YyIbTATOB.

B pesynbTare uzydenus GuzMKU Ha ypOBHE OCHOBHOIO 00I1ero oOpa3zoBaHus y o0Oydarouierocs

OyayT chOpMUPOBAHBI CIEAYIOIIUE TNYHOCTHBIE PE3yIbTaThl B YACTHU:

1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

- IPOSIBJIEHUE MHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pU3MuecKoi HayKu;
- LIEGHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTHBHOMY YyYaCTHIO B OOCYXJEHHUU OOIIECTBEHHO 3HAYMMBIX M STHYECKUX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM IPUMEHEHUEM TOCTH)KEHUH (PH3HKH;

- OCO3HAaHHE BaXKHOCTU MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B I€ATEIBHOCTU YUYEHOTO;

3) 3cTeTH4eCcKoro BOCIIMTAHUSA:

- BOCTIPHUSTHE JCTETUYECKUX KAUeCTB (PU3NYECKOM HayKu: €€ TapMOHUYHOTO IIOCTPOCHMUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 NIO3HAHMA:

- OCO3HAHME LIEHHOCTU (PU3MYECKON HAYKH KaK MOIIHOI'O MHCTPYMEHTA [O3HAHUS MHUPA, OCHOBBI
pPa3BUTHUSA TEXHOJIOTUH, BAYKHEUIIIEH COCTABIIAIOLIEN KYIbTYpPHI;

- pa3BUTHE HAYYHOU JTF0003HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON S TENIbHOCTH;

5) dopMupoBaHusi KyJbTYPbl 310POBbS U IMOIHOHAJIBLHOI0 0JIATONOJIYYMS:

- OCO3HAHME ILIEHHOCTH 0e30MacHOro odpa3a >KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHDE,
BaXHOCTH TMpaBUI 0€30MacHOr0 TMOBEIEHHUs Ha TPAHCIOPTE, Ha JOpOorax, C IIEKTPUUECKUM H
TEIJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

- chOpMHPOBAHHOCTh HaBBIKA pedIeKCUU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO K€
1paBa y JIpyroro 4ejoBeKa;

6) Tpya0BOro BOCIMTAHUS:

- AaKTHBHOE YyYacTH€ B pEIIEHUU INPAKTHUYECKUX 3aJay (B pamMKax ceMbd, oOpa3oBaTeIbHOU
OpTraHMU3aIiy, TOPOJa, Kpas) TEXHOJIOTMYECKON U COIMATbHOW HAMpPaBIEHHOCTH, TPEOYIOIUX B
TOM 4ucie U GU3NYECKUX 3HAHU;

- HHTEpEC K NMPaKTUIECKOMY U3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOI;

7) IKOJIOrM4eCKOro BOCIIMTAHUSA:

- OpUEHTAaIMs Ha MpUMeHeHHe GU3NYECKUX 3HaHUMN NI pellieHus 3a1a4d B 00JacTH OKpyKarolen
cpenbl, MIAHUPOBAHUS TMOCTYNKOB M OLEHKM HMX BO3MOXHBIX MOCIEICTBUM ISl OKpYKarouiei
Cpelibl;

- OCO3HaHME MNI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelIeHus;

8) ajanTanuu K U3MEHAIOIMMCS YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpe/bl:

- MOTPeOHOCTh BO B3aMMOJCHCTBUM MPHU BBIMOJHEHUH HCCIEIOBAaHUN U MPOEKTOB (U3NYECKOU
HaIPaBJIECHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTUX;

- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO AEATEIbHOCTb;

- TOTpeOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHWI, B TOM 4ucie GOPMYIUPOBATH HJCH, MOHSITHS,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTAX U SBICHHUSIX;

- 0CO3HaHHE e(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;



® - [UJAHWPOBAHHWE CBOETO PA3BHUTHS B MIPUOOPETEHUU HOBBIX (PU3UICCKUX 3HAHUI;

® - CTpeMJICHHE aHAJIM3UPOBATH M BBISBJISATH B3aUMOCBS3HU MIPUPO/IbI, OOIIECTBA U SKOHOMHUKH, B TOM
YUCJIE C UCTIOIb30BaHUEM (PU3HYCCKUX 3HAHUH;

® - OIlEHKAa CBOMX JCHCTBUI C YUETOM BJIMSIHUS HA OKPYXKAIOUIYIO CPEIy, BOZMOXKHBIX TNIOOAIBHBIX
IOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pe3ynpTaTe ocBOGHUS MPOrpaMMBbI 10 (pU3MKE HA YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus y
oOyuatomerocsi  OyayT  copMUpOBaHbI  MeTanpeaMeTHble  Pe3yJabTaThl,  BKIIOYAIOIINE
MO3HABATEIbHbIC YHUBEPCAIbHBIC y4eOHBIC NEHCTBHS, KOMMYHUKATUBHBIC YHHBEPCAIbHBIC ydeOHBIC
NENCTBUSI, PETYJISITUBHBIC YHUBEPCAIbHBIC YU€OHBIE ICUCTBUSI.

ITo3HaBaTe/IbHBbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble j1oruyeckue geiicTBUA:
® BBIBISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC TIPU3HAKU OOHEKTOB (SIBJICHUH );
® YCTaHABIIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS JUIsI 0000MICHUS WU
CpaBHEHHS,
® BBISBISTH 3aKOHOMEPHOCTH W IPOTHBOPEUYHUST B paccMaTpUBAeMbBIX (aKTax, JAHHBIX H
HAOJTIOICHUSX, OTHOCATINXCS K (DHU3UICCKUM SIBIICHUSIM;
® BBISBISATH NPUYUHHO-CIICICTBEHHBIC CBS3U TIPU W3YYCHHH (DHU3UYECKHX SBICHUH W
MPOIIECCOB, JIeNaTh BBIBOABI C HCIOJIB30BaHWEM JCIYKTUBHBIX W  WHAYKTUBHBIX
YMO3aKTFOYCHHA, BBIIBUTATH TUITOTE3BI O B3aUMOCBS3X (U3NUCCKUX BEITUIHH;
® CaMOCTOSITENBHO BBIOMpATh crmoco0 perneHusl yuyeOHOW (u3ndeckoil 3amauu (CpaBHEHHE
HECKOJIbKMX  BapHaHTOB  pelIeHus, BbIOOp Hambojee TOAXOMAIIET0 C  Y4ETOM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPHUEB).
basoBble ucciienoBare/ibCKie JeHCTBUA:
®  HCIOJIB30BATh BOIPOCH! KAaK UCCIIETOBATEIBCKUI HHCTPYMEHT ITO3HAHHS,
® TMPOBOJUTH IO CAMOCTOSTENILHO COCTABIEHHOMY IIJIAaHY OIIBIT, HECIOXXHBIN (DU3NUECKHii
HKCHEPUMEHT, HEOOIBbIIIOE UCCIIe0OBaHUE (PU3HMUECKOTO SBICHHUS;
® OIICHWBaTh HA TPUMEHHMOCTH M JOCTOBEPHOCTh HH(MOpPMAIHMIO, TOJIYYECHHYIO B XOJe
WCCIIETOBAHUS WU IKCIIEPUMEHTA,;
®  CaMOCTOSITENILHO (OPMYITHPOBATH OOOOIMICHHUS W BBIBOJBI MO pPE3yabTaTaM IMPOBEAEHHOTO
HaOII0IEHUs, OTBITA, UCCIICIOBAHHS,
® TIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PHU3MUECKUX TIPOIECCOB, a TaKXKe
BBIJIBUTATh TIPE/IITOJIOKEHUST 00 MX Pa3BUTHHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
PabGora ¢ undopmanmueii:
® TMPUMEHATh pAa3IWYHBIE METOJbI, WHCTPYMEHTHI M 3alpoChl MpPH TOUCKE U OTOOpe
WH(pOpMaIIUU WU TAaHHBIX C YIETOM MPEIIOKEHHON yueOHOM Pu3nuecKon 3a1auu;
® aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HH(DOPMAIIMIO PA3IMYHBIX BUOB
1 (hopM TpeICTaBICHHUS,;
® CaMOCTOSTENIFHO BHIOMpAaTh ONTUMAIbHYIO (OpMy TpEACTaBICHHS HWH(POpMAIMU U
WJUTIOCTPUPOBATH PEIIaeMble 33]]a4H HECIOKHBIMUA CXEMaMH, JrarpaMMaMu, HHOUW rpadukoit
1 UX KOMOMHAITUSMH.



KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

B X0/ OOCYXJCHHS y4eOHOrO Marepualia, pe3yJbTaToB J1ab0paTOPHBIX pabOT U MPOEKTOB
3aJ1aBaTh BOIIPOCHI IO CYMIECTBY OOCYKIaeMOW TEMbI U BBICKA3bIBaTh UICH, HAIlCJIICHHBIC HA
pelIeHre 3a1a91 U TIOJIJICpKaHKE 0J1aroKenaTeIbHOCTH OOIIECHUS;

COTIOCTABIIATh CBOU CYXKJICHHSI C CY)KICHHUSIMHU JIPYTUX yYYAaCTHUKOB JIMajiora, OOHapyKUBaTh
pa3IM4MUe U CXOJICTBO MO3ULIMIA;

BBIPA)XaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJIMYHO MPEICTaBIATh PE3YJIbTAThl BBIIOJHEHHOTO (DU3MYECKOTO OMbITa (IKCIICPUMEHTA,
WCCJICIOBAHMSI, POCKTA);

MMOHUMAaTh W HCIOJIb30BaTh IPEHMYIIECTBA KOMAHJAHOW W WHIUBUIYAJbHOW pabOTHI mpu
peleH KOHKPETHOU (PU3NIECKOI TPOOIIeMBbI;

MPUHUMATh II€JIM COBMECTHOH JCATEIBHOCTH, OPTraHW30BbIBATh JCHCTBUA 1O €&
JOCTHKCHHIO: PACIPEACTATh POJIH, OOCYKIATh MPOIECChI U Pe3yJbTaThl COBMECTHOU
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

BBIMIOJIHATh CBOIO 4acTh pPalOTHI, JOCTUTas KadyeCTBEHHOTO pe3ylbTaTa [0 CBOEMY
HAIPAaBIICHUIO U KOOPAUHUPYS CBOU JCUCTBUSI C APYTUMHU YICHAMU KOMaH/IbI;

OIICHWBATh Ka4eCTBO CBOETO BKJAJa B OOIIMHA TPOAYKT IO KPHUTEPHUSM, CaMOCTOSTEIBHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBHbIe YHHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCcTBUA

Camoopranmu3anus:

BBISIBJIATE MPOOJIEMBI B KM3HEHHBIX U Y4YEOHBIX CHUTyalMsX, TPEOYIOIIMX s pEeIIeHUs
(bu3nUYecKux 3HaAHUMH;

OPHEHTUPOBATHCS B PA3IMYHBIX MMOJXOAaX NPUHATHS pellleHHH (MHAMBUAYaIbHOE, IPUHSATHE
peleHus B IpyIiie, IPUHATHE peIIeHu rpymmnoil);

CaMOCTOSITEJIbHO ~COCTaBIIATh ~QJTOPUTM  pelleHus (U3NYECKOW 3ajaud WIM IUlaHa
UCCIIEIOBAaHUsT € Y4YETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh NIPEAIaraéMble BAPUAHTHI PEIICHU;

Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYalllu U MpeJylarath MjaH e€ U3MEeHEeHNUS,

OOBSACHATh MHPUYUHBI JOCTHKEHUS (HEAOCTHIKEHUS) pPE3yJbTaTOB JESTEIbHOCTH, NaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATENBHOCTh (B TOM 4MCIE B XOJ BBIOJHEHUS (PU3NUECKOTrO
WCCIIEIOBaHMS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBILIUXCS CUTYalUH,
YCTaHOBJIEHHBIX OIMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTAaTa LEIH U YCIOBUIM;

CTaBUTH ce0sl Ha MECTO JPYroro YeJOBEKa B XOJI€ CIIOpa WIM AUCKYCCUU HA HAYYHYIO TEMY,
MIOHUMaTbh MOTHUBBI, HAMEPEHHUSI U JIOTUKY IPYTOro;

MIPU3HABATH CBOE MPABO HA OIMIMOKY MPH PEUICHUN (PU3HUECKUX 33/1a4 WM B YTBEPKICHUSAX
Ha Hay4yHbIE TEMBbI U TAKOE K€ MPABO JPYroro.

HNPEAMETHBIE PE3YJIbTATbBI



K xonmy oOyuenuss B 7 KJjacce MpeIMETHbIE pPe3yabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCS YMEHUN:

UCTOJIb30BATh MOHATUS: (PU3MYECKHE M XUMHUYECKUE SBJICHHS, HAOIIOJCHNE, IKCIICPUMEHT,
MOJIEJIb, TUTIOTE3a, CIUHUIIBI (PU3UUECKUX BEITMYNH, aTOM, MOJIEKYJa, arperaTHbIE COCTOSHUS
BeuiecTBa (TBEPIOE, KUAKOE, razoo0pa3HOE), MEXaHHUYECKOe ABM)KEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOpHs, PaBHOJEHCTBYIOIIAs Cuia, aedopmanus
(ympyras, rmiaacTu4eckas), HeB€COMOCTh, COOOIIAIOIINECS COCY/IbL;

pasznmuyath sBiueHus (AudQy3us, TEmIoBOe BMKEHHWE YACTHI[ BEIECTBAa, PaBHOMEPHOE
JBWKCHHE, HEPABHOMEPHOE JBWKEHUE, WHEPLHs, B3aUMOJICHCTBUE TEJI, pPaBHOBECUE
TBEPABIX TEN C 3aKPEIUVIEHHOM OCBIO BpAIlCHUs, Iepefaya AaBJICHUS TBEPABIMU TEIaMU,
KUAKOCTAMU M Ta3amH, arMocdepHoe [aBleHHe, IUIaBaHWE TeJ, IPEeBpaICHUS
MEXaHHYECKON SHEPruu) MO OINUCAHUIO MX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAaHHOE PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3MUYECKHUX SBJICHUN B OKpPYXKAIOIIEM MHpE, B TOM
grcie (U3NYECKHe SBICHUS B MPHUPOJIE: IPUMEPHI IBUKECHHUS C PA3IMYHBIMH CKOPOCTSIMU B
KUBOM M HEXMBOW INPUPOAE, NEHCTBUE CWJIbI TPEHUS] B MPUPOAE M TEXHHUKE, BIUSHUE
aTMoc(hepHOro JaBJICHHs HA )KUBOM OpraHu3M, IIaBaHUE PBIO, phIUary B TEJE YeloBeKa, pu
STOM MEPEeBOJIUTH MPAKTHUUYECKYIO 3a7auy B y4eOHYIO, BBIIEJSATH CYIIECTBEHHBIE CBOWCTBA
(npu3HaKM) pU3NUECKUX SIBICHUI;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TNl M (DM3UYECKHE SIBICHHS, HCIONB3YS (ru3mueckue
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTD BEILIECTBA, BPEMS, IIyTh, CKOPOCTh, CPENIHSS CKOPOCTb,
CWJIa YIpPYrocTH, CHUJa TSKECTH, BeC Tejla, CWiIa TpeHus, JaBieHue (TBEPAOro Teia,
KHUJKOCTH, Ta3a), BHITAJIKMBAIOIIAS CHIIa, MeXaHW4eckas paboTa, MOIIHOCTh, TUIEYO CHIIBI,
MOMEHT CHJIbl, KO3(p(UIMEHT T1OoJIe3HOr0 JeHCTBUS MEXaHU3MOB, KHHETHYECKas |
MOTEHLIMAJIbHAsl SHEPrusl), NpH ONMCAHWU NPABUIBHO TPAKTOBAaTh (PU3NYECKUN CMBICI
UCIOJIb3YEMBIX BEJIWYUH, UX OOO3HAUYECHHS W €AMHULBI (PU3NYECKHX BEIMYMH, HaXOAWUTh
(hOpMyIIbI, CBSI3BIBAIOIINE NaHHYIO (U3UUYECKYIO BEIHUMHY C IPYTUMH BEIMYMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (DM3MUYECKUX BETUYHH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS W TPOLECCHI, UCIIONb3yd IMpaBHIa
CIIOXKeHUs cuil (BIOJIb OJHOW TpsiMoit), 3akoH ['yka, 3axon I[lackans, 3akoH Apxumena,
MpaBWJIO paBHOBECHUS pbluara (0JI0Ka), «30J0TOE MPABUIO» MEXAHUKU, 3aKOH COXPaHEHHUS
MEXaHUYECKOM SHEPrHH, IPHU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIMCHIBATh
€r0 MaTeMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHE SBIEHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XAapaKTepa: BBISIBIATh MPUUYUHHO-CIIEICTBEHHbIE
CBSI3H, CTPOUTH OOBSICHEHHE M3 |—2 JOrMYecKHX IIAaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX
CBOMCTBa (pU3MUECKUX ABICHUH, PU3NUECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemaTb pacy€THbIe 331a4l B 1—2 EHCTBHS, UCTIONB3Ys 3aKOHBI M (DOPMYJIbI, CBA3BIBAIOIINE
¢dbu3nueckre BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1auMl 3allMChIBaTh KPAaTKOE YCIOBUE,
MOJICTaBIATh (PU3MYECKHE BENMYMHBI B (OPMYIbl U MPOBOJUTH PACUEThI, HAXOAUTH
CIpaBOYHBIC JaHHBIC, HEOOXOIUMBIC MJIsi DPELICHHs 3a]ad, OLEHUBATh PEATUCTUYHOCTD
MOJTYYEHHOUW (PM3MUECKOM BEIIMUNHBI;

pacrno3HaBaTh MpOOJIEMbl, KOTOPbIE MOXKHO PEHIMTh MPU MOMOIIM (PU3UUYECKUX METO/OB, B
OINHMCAaHUU UCCIIEI0OBAHUS BBIICIATH MPOBEPIEMOE MPEANONIOKEHHE (TUTIOTE3Y), pa3nuyaTh U
MHTEPIPETUPOBATh TMOJTYYECHHBIH pe3yibTaT, HaXOAUTHb OIIMOKM B XOJ€ OMNbITa, JeNaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;



MPOBOAUTH OMBITHl MO HAOIIOACHHUIO (PU3MUECKHUX SIBICHUN WM (PU3NYECKUX CBOMCTB TEI:
(dbopMyIpoBaTh MPOBEPsSEMbIE MPEANOIOKEHHSI, COOMPATh YCTAHOBKY M3 IPEIIONKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJHATh NPSMbIE HU3MEPEHMsI PACCTOSHHUSA, BPEMEHHM, Macchl Tena, o0bEMa, CUIbl U
TEMIIEPaTypbl C HCIOJB30BAaHHEM AaHAJOTOBBIX M HUQPPOBBIX MPHOOPOB, 3aMUCHIBATH
MMOKa3aHus MPHOOPOB C YIETOM 3aJaHHON aOCONFOTHON NMOTPEITHOCTH U3MEPEHUN;
MPOBOAUTH HCCIEIOBAaHUE 3aBUCHMOCTH OAHOW (DM3MUECKON BEIMYUHBI OT JPYro ¢
HCII0JIb30BAHNUEM NIPSIMBIX W3MEpPEHUI (3aBUCUMOCTH IIYTH PaBHOMEPHO JIBHIKYILEIOCs Tella
OT BPEMEHH JIBHKEHUS Tejia, CUJIbl TPEHHUS CKOJIbKEHHUS OT Beca Tella, kKauecTBa 00padoTKu
IIOBEPXHOCTEW T€I M HE3aBUCUMOCTH CHJIBI TPEHHs OT IUIOLIAJAM CONPUKOCHOBEHUS TEl,
CHJIbI YIIPYTOCTU OT YJUIMHEHUS NPYKUHBI, BHITAIKUBAIOLIEH CUIIBI OT 00BbEMa NOrpyKEHHON
YacTH TeJa U OT IUIOTHOCTHU XKUAKOCTHU, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Jla, OT IIIyOUHBI,
Ha KOTOPYIO IMOTPYXEHO TeJIO, YCIOBUW IJIAaBaHMs TeJl, YCIOBUW PAaBHOBECHUS pblyara u
OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUHU y4EOHOTO HCCIENOBAaHMs, COOMpPATh YCTAHOBKY U
BBIIIOJHATh HW3MEPEHMs, CleAysd MpeAJIOKEHHOMY IUIaHy, (PUKCHUpOBaTh peE3yJbTaThl
MOJTyYEHHON 3aBUCUMOCTH (M3WYECKHX BEJIMYMH B BHUJAE MPEIIOKEHHBIX TaONMUI W
rpaduKoB, JeNaTh BHIBOJBI [0 PE3yJIbTaTaM HCCIEIOBAHNUS;

MIPOBOJUTH KOCBEHHbBIE N3MEPEHHs (PU3NYECKUX BEITUYHMH (IIJIOTHOCTh BEIIECTBA XKUAKOCTU U
TBEPJOTO Tela, CWIA TPEHUS CKOJIBKEHHs, JAaBICHHE BO3/yXa, BbITAJIKMBAIOLIAs Cuia,
JCUCTBYIOMAs HAa TOTPYKEHHOE B JKUIKOCTH TEJNO, KOA(PQHUIMEHT MOIE3HOrO IeHCTBUS
MPOCTBIX MEXAHU3MOB), CIEAys MPEAI0KEHHON MHCTPYKLIMU: MPH BBIOJHEHUU U3MEPEHUN
coOupaTh IKCIEPUMEHTATIBHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHUE NCKOMOM BEIIMYUHBI;
co0Jro1aTh MpaBuiIa TEXHUKH O€30MIaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000pYI0BAHUEM;
yKa3bIBaTh NMPUHIMIIBI JEHCTBUS NMPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAIIINEcs COCyAbl, 0apoOMEeTp, pbluar, MOJABMKHBI M HENOJBHKHBIN
0JI0K, HAaKJIOHHAsI MJIOCKOCTB;

XapaKTepu30BaTh NMPUHLMUIBI IEHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OIOpOM Ha MX omnucaHus (B TOM YHCIE: NOJIIMIIHUKYM, YCTPOWCTBO BOJOIPOBOAA,
THJIPaBINYECKUI Tpecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBONW HACOC, apeoMeTp), UCIOIb3Ys
3HaHHUA O CBOMCTBax (U3HUECKUX SBICHUM M HEOOXOAUMble (QU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANUTE IPUMEPHI (HAXOAUTh HH(POPMAIUIO O TPUMEPAX) MPAKTUYECKOTO UCTIONb30BaHUS
¢u3nyeckux 3HAHMU B TIOBCEAHEBHOM KM3HM s obOecreueHUs O€30MacCHOCTH IpH
oOpamieHun ¢ npubopaMM W TEXHUYECKUMM YCTPOMCTBaMH, COXpaHEHHUS 3I0POBbS H
COOJTIOICHUSI HOPM SKOJIOTMYECKOTO TIOBEIEHUS B OKPYKaIOILEH Cpee;

OCYILIECTBIATH OTOOpP UCTOYHUKOB MHPOpMAIMK B VIHTepHETE B COOTBETCTBUHU C 3aJJaHHBIM
MTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAHUW M MYyTEM CpaBHEHHS Pa3IMYHbIX
MCTOYHUKOB BBIJIENIATh HHPOPMAIIHIO, KOTOpAs ABJSETCS MPOTUBOPEUNUBOIN UM MOXKET OBIThH
HEJI0CTOBEPHOM;

UCMOJb30BAaTh MPU BBHIMOJIHEHUH YYEOHBIX 33/JaHUl HAy4YHO-TIOMYJISPHYIO JIUTEpaTypy
($u3MYeCKOro Cojep)KaHus, CHpPaBOYHBbIE MaTepHallbl, pecypchl ceTd HHTepHeT, BianeTh
npuéMamMi KOHCIIEKTUPOBAHMSI TEKCTa, MPeoOpa3oBaHus MHPOPMALMU U3 OJHON 3HAKOBOH
CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHWE THCHMEHHBIC M YCTHBIE COOOIEHWS Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpManuu (U3MUECKOTO COJEp’KaHus, B TOM YHCIE IMyOJUYHO JeNaTh



KpaTKHe COOOIIEHUS O pe3yibpTaTax IPOEKTOB WIM Y4EOHBIX MCCIEJOBAHUHN, IPU ITOM
IPaMOTHO HCIIOJIb30BaTh U3YUCHHBIN MOHATUHHBIN ammapar Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHHUE IIPE3CHTALIUEM;

IIPY BBINOJIHEHUH Y4EOHBIX IPOEKTOB U MCCIEI0BAHNIN paclpeAessaTh 00A3aHHOCTU B IpyIIIe
B COOTBETCTBMM C IIOCTABJICHHBIMHU 33Ja4aMH, CJICIUTh 3a BBINOJIHEHHUEM IlIaHA ACUCTBHH,
aJIcKBaTHO OLIEHUBaTb COOCTBEHHBIM BKJaJ B JESITEIbHOCTb TIPYIIbI, BBICTPAUBATh
KOMMYHHKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHUX.

K konmy oOyyenus B 8 Kiacce mpenMeTHBIC pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

UCIIOJIb30BaTh IOHATHA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHSI BEIIEeCTBA, KpHUCTAUIMUecKue U amopdHble Tena,
HACBILIEHHBIA M HEHACBHIIIEHHBIM Tap, BIAKHOCTh BO3[yXa, TeMIepaTypa, BHYTPEHHS
SHEprus, TEIIOBON JIBUraTellb, 3JIEMEHTAPHBIN AIIEKTPUUECKUM 3apsi, AJIEKTPUUYECKOE TOJIE,
MIPOBOTHUKY U JIUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TOJIE;

pa3nuyath sBIEHUSA (TEIUIOBOE pacCHIMpEeHHWE U CKaThe, TeIionepeaaya, TemIoBOe
paBHOBECHE, CMAauMBaHUE, KaWUISIPHbIE SBJICHUS, MCIApEHUE, KOHJEHCALlUs, IUIaBJICHUE,
Kpuctainu3anus  (OTBeplAeBaHME), KHUIEHHe, Terulonepenadya  (TEIIONPOBOIHOCTD,
KOHBEKIIMSI, W3Iy4yeHHUE), ODIEKTpU3alus Tell, B3aUMOJCHCTBUE 3apsioB, JEHCTBUS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JEiCTBUE
MarHUTHOTO TI0JI HA TIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHASI MHIYKIIUS) TIO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB W HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE (QHU3UYEeCcKoe
SIBJICHUE;

pacro3HaBaTh MPOSBICHUE MU3YUYCHHBIX (DU3UYECKUX SIBICHUN B OKPYXKAIOIEM MUPE, B TOM
yrcine (QU3NYecKue SBICHUS B MPHUPOJAE: TMOBEPXHOCTHOE HATSHKEHHE M KaWUISIPHBIC
SBJIGHUSl B IPUPOJIE, KPUCTAJUIBI B mpupoje, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpPCKHE Opu3bl, 00pa30BaHUE POCHI, TymMaHa, HHEsS, CHEra, JJICKTPUUECKHE SIBICHHUS B
aTMocepe, IMEKTPUUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMITH, JIpeid MOI0COB,
pOJIb MarHUTHOTO TOJIS JJis JKU3HU Ha 3emJjie, MOJSIPHOE CUSIHUE, TIPH 3TOM MEPEBOIUTH
MPAaKTUYECKYI0 3a7ady B Y4eOHYIO, BBIJIETSATH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUN;

OMKCHIBATh HM3yYEHHBIC CBOMCTBA Tel W (U3MUYECKUE SBJICHHS, UCHONB3Ys (DU3MUecKue
BEeIIMYMHBI  (TeMIleparypa, BHYTPEHHSSI DJHEPrus, KOJUYECTBO TEIJIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yJelbHas  TEIJIOTa  IUIaBIEHUsS, yAelbHas  TEIUloTa
napooOpa3oBaHusi, YyAeNbHas TEIJIOTa CropaHusl TOIUIMBA, KOA(PGUIUEHT IOJIE3HOIO
JeMCTBUS TEIUIOBOM MallMHbBI, OTHOCUTENbHAS BIAXKHOCTh BO3/yXa, AJIEKTPUUECKHUI 3apsf,
cuia TOKa, DJEKTPUYECKOE HaIpsDKEHHWE, CONPOTUBIICEHHE MPOBOAHHUKA, YAEIbHOE
COMPOTHUBIIEHUE BEUIECTBA, padOTa M MOIIHOCTH JJEKTPUYECKOrO TOKAa), MPHU OMHUCAHUU
MPaBWIBHO TPAKTOBaTh (PU3UYECKUI CMBICT HCHOJIB3YEMbIX BEIUYMH, OOO3HAYEHUS W
eAVMHUIBI (PU3MUECKUX BEIWYWH, HAXOIUTh (DOPMYJIBI, CBSI3BIBAIOIINE TaHHYIO (PU3MUECKYIO
BEJIMUYUHY C JPYTUMH BEJIMYMHAMHU, CTPOUTh TpapuKd HM3YYEHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIIUYNH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3MUYECKUE SBJICHHS M MPOLECCHI, UCTIOIb3YsI OCHOBHBIC
MOJIOKEHUS ~ MOJICKYISIPHO-KUHETUYECKOM  TEOpUM  CTPOEHHUS  BEUIECTBA, MPUHLUII
CYINEpHOo3UIHNH ToJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsia, 3akoH Oma
JUIg ydacTka 1enu, 3akoH J[xoyns—JleHna, 3aKOH COXpaHEHHUs IHEpPruH, MpU 3TOM J1aBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMUCBIBATH €0 MATEMAaTHUECKOE BBIPAKCHHUE;



OOBSICHATH (PU3MYECKHE MPOLECCHl U CBOWCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CUTYalMi
IIPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BbIABIISATH IPUUMHHOCIIEACTBEHHbBIE CBSI3U, CTPOUTD
o0bsicHeHUE U3 1—2 JTOrMYEeCKHUX IIaroB C OMOPOM Ha 1—2 M3ydeHHBIX CBOHMCTBA (PU3NYECKUX
SABIICHU, (PU3UUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3a1auu B 2—3 IEHCTBHSI, UCIIOJIb3Ys 3aKOHBI U (hOPMYJIbI, CBA3BIBAIOIINE
¢u3nveckre BeTUYMHBL: HA OCHOBE aHAJIM3a YCJIOBHS 33JayMl 3allMCHIBATh KPATKOE YCIIOBHE,
BBISIBJIATh HEJOCTATOK JAaHHBIX MAJIS peIIeHUs 3a/Jadyd, BbIOMpaTh 3aKOHbI U (HOPMYIIHI,
HeoO0XoAuMBIe Ul €€ peleHMs], IPOBOAUTh PACUEThl U CPAaBHHUBAThH I1OJIyYEHHOE 3HAUYEHUE
($U3M4IeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh IpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOILIM (U3NIECKUX METOJIOB,
UCIOJIb3YSl OIMCAHUE HCCIIEIOBaHUS, BBIACIATH MPOBEPSIEMOE MPEANONIOKEHHE, OLIEHUBATD
MIPaBWJIbHOCTb MOPsI/IKA IPOBEIEHUS UCCIIEJOBAHMUSI, JIENIaTh BBIBOIBL;

IIPOBOJIUTH OMBITHl MO HAOMIOJNEHHUIO (PU3MUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB Tel
(KanuJuIApHBIE SBJICHMS, 3aBUCHUMOCTH JaBJICHMS BO3/yXa OT ero o0ObéMa, TeMmepaTypsl,
CKOpPOCTH IIpollecca OCTBIBAaHMSI M HAarpeBaHMs NpU H3IYyYEHUH OT LBeTa HU3JIy4darollel
(moruomatoniei) MOBEPXHOCTH, CKOPOCTh UCHApEHUsi BOJABI OT TEMIIEPaTyphbl KUAKOCTU U
iomaau €€ MoBEpXHOCTH, 3JIEKTpU3aLMsl TeJl U B3aUMOJCHCTBUE IEKTPUUYECKUX 3apsJIOB,
B3aUMOJICHCTBHE IOCTOSIHHBIX MarHUTOB, BU3yaJW3alMsi MAarHUTHBIX IOJIEH MOCTOSHHBIX
MarHuTOB, JEHCTBHSI MarHUTHOI'O MOJI Ha MIPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHMTa,
CBOMCTBA  AJIEKTPOJBHUIraTeNsl IOCTOSHHOTO TOKa): (OpMYyJIuUpOBaTh IPOBEpsEMbIC
MIPENIOJIOKEHNSI, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOIO 000PYIOBAaHUSI, OMUCHIBATH XOJ
omnbITa U (OpMyYIHpPOBATh BHIBOBL;

BBITIOJHATH NPSIMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BJIAXKHOCTU BO3/yXa, CHJIBI
TOKa, HANpPsDKEHHWsI C HCHOJIb30BAHHMEM AaHAJOTOBBIX MPUOOPOB M JATYMKOB (DU3MUYECKUX
BEIMYMH, CpPaBHMBATh pE3ylbTaThl H3MEPEHUH C Yy4€ToM 3aJjaHHOM aOCOIIOTHOM
MOTPEIIHOCTH;

MPOBOAUTHh HCCJIEIOBAaHUE 3aBUCHMOCTH OAHOW (DU3MUECKOH BENMYUHBI OT JPyrol ¢
UCIOJIb30BAaHUEM TPSMBIX M3MEPEHUHN (3aBUCHUMOCTbH CONPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IUIOHIAJM TIONEPEYHOTO CEYEHUS M YJAEIbHOIO CONPOTHUBIIEHUS BEIIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYIIETO 4Yepe3 IPOBOAHMK, OT HANPSDKEHUS Ha IPOBOJHHUKE,
UCCIIEIOBAaHUE IIOCIEN0BATENbHOIO M  NApaUIEIbHOTO COECIUHEHWH IPOBOAHMKOB):
IUIAaHUPOBATh HCCIIEJJOBAaHME, COOMpATh YCTAaHOBKY U BBINOJHATH HU3MEPEHHs], Cleays
MpeIIOKEHHOMY IJIaHy, (UKCUpPOBAaTh pPe3yJbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUJE
TabIUI] ¥ TpaHKOB, JAETaTh BEIBOBI M0 PE3yJIbTaTaM MUCCIET0BaHMS;

IPOBOJIUTh KOCBEHHBIE M3MEpEHUs (U3UUECKUX BEIMYMH (yHelbHas TEIIOEMKOCTb
BEIIECTBA, CONPOTUBJICHHWE IPOBOJAHMKA, pabOTa W MOIIHOCTH AIIEKTPUUYECKOTO TOKA):
IUIAHUPOBaTh ~ U3MEPEHUs, COOMpaTh  HAKCHEPUMEHTAIbHYI0  YCTAaHOBKY,  CIEIys
MPeITI0KEHHOW MHCTPYKILMHU, ¥ BBIYUCISATH 3HAYEHHE BETUUHHBI;

co0JIroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYI0BaHHUEM;
XapaKTepu30BaTh NMPUHLMUIBI JEHCTBUS N3YYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOMCTB C
ONOPOM Ha MX OMMCaHUs (B TOM YHCIE: CUCTEMA OTOILICHHs JOMOB, THIPOMETp, IapoBast
TypOuHa, amIepmerp, BOJIETMETP, CU€TUUK IEKTPUUECKON SHEPIHUH,
AJIEKTPOOCBETUTENIFHBIE  NMPUOOPBI,  HarpeBaTeNIbHbIE  DIEKTPONPUOOpPHI  (TpUMEpPHI),
NEKTPUYECKUE NPEIOXPAHUTENH, dJIEKTPOMArHUT, 3JIEKTPOABUIATENNb MOCTOSHHOIO TOKA),
UCTOJb3ys 3HAHUS O CBOMCTBAX (M3MYECKUX SBICHMH M HEOOXOoOuMble (usnueckue
3aKOHOMEPHOCTH;



pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U N3MEPUTEIIbHBIE IPHOOPHI O CXeMaM U
CXEMAaTHYHBIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETpP, TEPMOC, IICHXPOMETP, TUTPOMETD,
JBUTATeNlb  BHYTPEHHETO CrOpaHHWs, JJIEKTPOCKOIN, PpEOCTaT), COCTaBIATH CXEMBI
AJIEKTPUUYECKUX LIENe ¢ TMOCIe0BATEIIbHBIM U MapaJJIebHBIM COCTUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHBIE 0003HaUCHHS HJIEMEHTOB 3JIEKTPHUYECKUX LIETIEH;

IPUBOIUTH IPUMEPHI (HAXOIUTh HH(POPMALIHIO O IPUMepax) MPAKTUIECKOT0 HCIIOIb30BAHHS
¢u3MUeCKNX 3HAHMH B IIOBCEJHEBHOW JKM3HM JUIsI oOecneueHHs O€30MacHOCTH IpU
oOpamieHMH ¢ TpUOOpaMH M TEXHHMYECKUMH YCTPOWCTBAMH, COXPAHEHUS 30POBbS U
COOJIIO/IEHHSI HOPM IKOJIOTUYECKOT0 TIOBEICHHS B OKPYKaloIel cpese;

OCYIIECTBIATh MOMCK HMH(pOpMAMK (U3NYECKOTO cojaepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAHUA W TYyTEM CPaBHEHHUS JOMOJHHUTEIBHBIX HMCTOYHUKOB BBIIEIATH
WH(POPMAIIHIO, KOTOPAst SBJISETCS IPOTUBOPEUHNBOI MM MOKET OBITH HEIOCTOBEPHOM;
UCIIOJIB30BATh TIPH BBIMOJIHEHUM YYEOHBIX 33/laHHil HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3MUECKOTO CO/EpXKAaHUs, CIIPABOYHBIC MaTepualibl, pecypchl ceth VHTepHeT, BianeTb
npuéMaMi KOHCIIEKTHPOBAHMS TEKCTa, NMpeoOpa3oBaHus MH(MOPMALMH M3 OJHON 3HAKOBOIA
CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE ITUCHMEHHBIE W KpaTKUE YCTHBIE cooOmenus, 0000mmas
UHPOPMALIMIO W3 HECKOJBKHX HCTOYHHUKOB (U3UYECKOTO COACp)KaHUS, B TOM YHCIE
myOJIMYHO TPECTABIATh PE3YNbTAaThl MPOSKTHOW MIIM HMCCIENOBATEIBCKON e TeIbHOCTH,
IpU 3TOM TPAaMOTHO HCIIOJb30BaTh HM3YYCHHBIH IOHATHHHBIA ammapaT Kypca (U3UKH,
COIIPOBO’KAATh BBICTYIIJICHHE NPE3eHTalueH;

IpH  BBIIIOJHEHWH YYEOHBIX TPOEKTOB W HCCIEAOBAaHUN (U3NYECKUX MPOIECCOB
pacripenienaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUM C TIOCTaBJIEHHBIMH 33/1a4aMH, CIIEAUTh
32 BBIIOJHEHWEM IUIaHA JICHCTBHUM W KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBAThH
COOCTBEHHBIM BKJQJ B JCATEIBHOCTh TPYIIbI, BHICTPaWBaTh KOMMYHHKATHBHOE
B3aUMO/JIeHICTBHE, MPOSIBIISASA TOTOBHOCTD pa3periaTb KOH(QIUKTHI.

K KOHIY O6y‘leHI/I$I B 9 KJiacce NpECAMETHBIC PE3YyJIbTATBI Ha 0a30BOM YPOBHE HOJI?KHBI

OTpaxkaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

UCIOJIb30BaTh  TOHATUS: cHUcTeMa  OTcuéra, MaTepuajgbHas TOYKa, TPaeKTOpHUs,
OTHOCHUTENIbHOCTh MEXaHUYECKOro JBIKEHUS, naedopmauus (ympyras, IjacTHUecKas),
TpeHHe, IIEHTPOCTPEMUTENLHOE YCKOPEHUE, HEBECOMOCTh U TEpPEerpy3kH, IEHTP TSKECTH,
a0COJIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOIO Tela, paBHOBECHE, MEXaHHUYECKHUE
Kosie0aHUs W BOJHBI, 3BYK, HH(QPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaja
ANIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTb, CIIEKTPBl MCITYCKAHUS U
MoTJIoLIEeH s, anb(a, OeTa- U raMMa-u3JIydeHus, U30TOIbI, epHAas YHEPreTHKA;

paznuyath sABJIEHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHENHOE JIBUJKEHUE,
PaBHOYCKOPEHHOE TMPSMOJIUHEHHOE JBWKEHHE, CBOOOJHOE MaJeHUE Tell, PaBHOMEpPHOE
JBMDKEHUE 110 OKPY)KHOCTH, B3aUMOJCHCTBUE TeJ, PEaKTHBHOE JBM)KEHHUE, KoyebaTeiabHOe
IBUKEHHE (3aTyXalolllue U BbIHYXKICHHbIE KOJIeOaHUs), pE30HAHC, BOJHOBOE JBUKEHHE,
OTpa)KE€HHE 3BYKa, NMPAMOJUHENHOE PaclpOCTpaHEHHE, OTPAKEHHE U IPEJIOMIICHHE CBETa,
IIOJJHOE€ BHYTPEHHEE OTPAaXCHHE CBETA, Pa3jIOKEHUE OENOoro CBETa B CHEKTP U CII0KEHUE
CIEKTPAJIBbHBIX I[BETOB, TUCIIEPCUSl CBETA, €CTECTBEHHAs PAaIMOAKTUBHOCTH, BOSHUKHOBEHHUE
JMHENYaTOro CHEKTpa M3JIy4€HHUs) IO ONUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHNUE U3YyYEHHBIX (PU3NYECKUX SIBICHUH B OKpY)KaroLleM Mupe (B TOM
quciae GU3NYecKue ABJICHUS B IPUPOAE: NPUWINBBI U OTJIMBBI, IBUXKEHHE I1aHeT COoHEeYHOM



CUCTEMBbI, PEaKTUBHOE JBM)KEHUE >KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJIHBI, LIYHAMH, 3XO, L[BETa TEJ, ONTUYECKHUE SIBJICHUS B
npupoje, OHONOruyYeckoe AEHCTBHE BHUIMMOIO, YIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO
U3IIy4YeHUHN, €CTECTBEHHBIM paJMOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaJuOaKTHBHOE
U3Iy4eHUEe TPUPOJTHBIX MHHEpAIoOB, JCHCTBHE PaJMOAKTUBHBIX H3JIyY€HUH Ha OpraHu3M
4eJl0oBeKa), IpU H3TOM I[E€PEBOJAUTH IPAKTUYECKYIO 3a7adyy B Y4YEOHYIO, BBLIEIATH
CYIIECTBCHHBIC CBOMCTBA (IPU3HAKHM) (PU3NICCKUX SBIICHUI;

ONKCHIBATh HM3y4YEHHBbIE CBOMCTBA Tel W (U3MYECKUE SIBJICHHS, HCIOJb3yd (U3HUecKue
BEJIMYMHBI (CPElHSsI M MIHOBEHHass CKOpPOCTb Teja IMpPU HEPABHOMEPHOM JBUIKCHHH,
YCKOpEHHue, MepeMellleHre, MyTh, YIJIoBask CKOPOCTb, CHJIa TPEHUS, CUJIa yIPYroCTH, CUIIa
TSYKECTH, YCKOPEHHE CBOOOIHOrO MaJeHHs, BEC Teja, UMIIYJIbC Tejla, HUMIIYJIbC CHJIBI,
MexaHuuyeckas paboTa M MOIIHOCTb, INOTEHLUAIbHAs HHEPrUsl Tela, MOJHATOrO Haj
MOBEPXHOCTHIO 3€MIJIM, TIOTEHIIUAIbHAS YHEPTUSI CXKATOW MPYKUHBI, KHHETUYECKasi SHEPTus,
MOJIHAsT MEXaHWYecKasi dHEPrus, MepUoj U YacToTa KoyieOaHWil, /UIMHA BOJHBI, TPOMKOCTb
3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, IOKAa3aTelb MPEIOMIICHUS CpPEAbl), TP ONHCAHUU
MPaBUIBHO TPAKTOBAaTh (DU3MUECKUI CMBICI HCIONB3YEMBIX BEIWYMH, OOO3HAYCHHS U
€AMHULIBI (PUBNYECKUX BEITUYHMH, HAXOIUTh (POPMYIIbI, CBS3BIBAIOIIUE JaHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYUHAMH, CTPOUTh TpapuKd HM3yYEHHBIX 3aBHUCHUMOCTEH
(bU3MYECKUX BEIUYUH;

XapaKTepu30BaTh CBOICTBa Tei, (DU3MUECKHUE SIBICHHUS M IHPOLECCHI, HUCIOJb3Ys 3aKOH
COXPAHEHHs DHEPruu, 3aKOH BCEMUPHOIO TATOTEHUS, HPHUHLMUII CYNEpPHO3ULUU CHII,
MPUHLIMIT OTHOCUTENbHOCTU ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJbCa,
3aKOHBI OTPAKEHUS M INPEIOMIICHUSI CBETA, 3aKOHBI COXPAaHEHUS 3apsiloBOrO U MacCOBOIO
qucen MpU SAACPHBIX PEAKLUAX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA H
3aMMChIBaTh €T0 MATEMaTUUYECKOE BbIPAXKEHHUE;

OOBACHATH (PU3HUECKHE MPOILIECCHl U CBOICTBA TeJll, B TOM YHUCJIE U B KOHTEKCTE CUTYyallui
MIPaKTUKOOPUEHTHUPOBAHHOIO  XapaKTepa: BbIABIATh MPUYMHHO-CIIEJICTBEHHBIE  CBSI3H,
CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIAaroB ¢ OMOpPOW Ha 2—3 M3Y4YEHHBIX CBOWCTBA
(bu3NYeCKUX SBICHUH, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiaTh pacyé€THble 3ajaud (OMMpAloIIMecs Ha CUCTeMy U3 2—-3 ypaBHEHMi), HUCHOJb3Ys
3aKOHBI M (POPMyIIBI, CBSI3bIBAIOIIME (DU3MYECKHE BEJIWYMHBI: HA OCHOBE aHAJIM3a YCIOBHS
3aJ]auu 3alUCBIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEOCTAIOIIME WM W30BITOYHBIC JaHHBIE,
BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE MJIsi PEUIeHHs, MPOBOAUTH PACUETHI H
OLICHHUBATh PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHHs (PU3NUECKON BEITHUMHBI,

pacrio3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NPU MOMOLIM (U3NUYECKUX METOOB,
UCIOJIb3YSl OIMCAHUE HCCIIEOBaHUS, BBIACIATh MPOBEPSIEMOE MPEANIONOKEHUE, OLIEHUBATD
MPaBUIBHOCTH TMOPSIKA NPOBEICHUS HCCIEAOBAaHM, JeNaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

MIPOBOAUTH OMNBITHI 10 HAOMIOACHHUIO (PU3NYECKUX SBJIEHUN WM (U3MYECKUX CBOWCTB Tell
(u3yuenue BTOporo 3akoHa Hpl0TOHa, 3aKOHa COXpaHEHUS SHEPTUH, 3aBUCUMOCTH Meproaa
KojeOaHui MPYKUHHOTO MAasTHUKa OT MacChl TIpy3a M KECTKOCTH TPYKHUHBI U
HE3aBUCHUMOCTh OT AaMIUIMTYAbl MaJbIX KOJeOaHHUH, NPSAMOJIMHEHHOE paclpoCTpaHEHHUE
CBETa, pa3NioKEHHE Oenoro cBeTa B CIEKTP, U3YYEHUE CBOWCTB M300paXKEHUS B IIOCKOM
3epKaJie ¥ CBOWCTB M300pakKeHUS MpeIMeTa B COOMPAFOIICH JTUH3€e, HAOII0IEHUE CTUTONTHBIX
U JIMHEHYaThIX CIEKTPOB H3JIyUYEHHUs): CaMOCTOATEIbHO COOUpAaTh YCTAaHOBKY U3



M30BITOYHOTO Habopa 0O0OpYyIOBaHMs, OMKCHIBATH XOJ OIBITA W €ro pPe3yibTaThl,
(hopMyIIMpPOBaTh BHIBOJIBI;

MPOBOJIUTH MPU HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHUM, ONPEACTsas cpelHee 3HAaUCHNe
U3MepsIeMOi BeHMUUHBI ((POKYCHOE pacCTOsIHHE COOMPAIOLIe JHH3bI), 000CHOBBIBATH BHIOOD
croco0a u3MepeHust (M3MEPHUTEIILHOTO MPUOopa);

MIPOBOAUTH UCCIIEJOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BETUUYHMH C UCIIOJIb30BAHUEM MPSAMBIX
u3MepeHuil (3aBUCUMOCTh IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBIKEHUU 0e3
HAYaJbHOM CKOpPOCTH, Meproja KojeOaHUN MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH,
3aBHCUMOCTH yIJIa OTPaXECHHUS CBETa OT yIJla MaJeHHs U yIjia NPEeIOMICHHs OT Yria
MaJieHus):  IJIAaHUPOBAaTh  HMCCIENOBaHME, CAMOCTOSTENBHO  cOOMpaTh  yCTAHOBKY,
(buKcUpOBaTh PE3yNbTAThI MOJTYYEHHON 3aBUCUMOCTH (PU3MUECKHUX BEIMYUH B BUE TaOJIHIl U
rpaduKoB, JeNaTh BHIBOJBI [0 PE3yJIbTaTaM HCCIEIOBAHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIHUYWH (CPEIHSS CKOPOCTh M YCKOpEHHE
Tela MpPH PaBHOYCKOPEHHOM [BUXEHHH, YCKOPEHHE CBOOOJHOTO MaJeHus, >XECTKOCTb
MPY>KUHBL, KOOPPUIMESHT TPEHUS CKOJILKECHHUS, MEXaHUYecKasi paboTa U MOIIHOCTh, 4aCTOTa
U TIepHoj KoJeOaHWH MaTeMaTHYeCKOrOo W MPYKHHHOTO MAasTHHKOB, OINTHYECKas CHJa
coOuparomield JHH3bL, PaJUOAKTHBHBIA (OH): IUIAHUPOBATH H3MEpPEHHUs, COOUpaTh
OKCIIEPUMEHTAIbHYI0 YCTAaHOBKY M BBINONHATH HW3MEPEHHS, CIenys MpeaaoKeHHOM
WHCTPYKIINH, BEIYMCIIATH 3HAUCHUE BEJIMYMHBI U aHAIM3UPOBATH MOyYCHHBIE PE3YIbTATHI C
YYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHU;

co0Jro1aTh MpaBuiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYy/I0BaHUEM;

pa3nuyaTh OCHOBHBIC MPHU3HAKH HM3YYEHHBIX (DHU3UYECKHUX MOJEJEH: MaTepuanbHas TOYKa,
a0COJIOTHO TBEPIOE TEJO, TOYCUHBIH MCTOYHHMK CBETA, JIyY, TOHKAs JIMH3A, TUIAaHETapHas
MOJIeJIb aTOMa, HyKJIOHHAs: MOJIeJIb aTOMHOT'O $51/1pa;

XapaKTepu30BaTh NMPUHLMUIBI JEHCTBUS W3YUYE€HHBIX MPUOOPOB M TEXHUUYECKHX YCTPOMCTB C
ONOpOM Ha MX ONHUCAHMA (B TOM YHCIE: CIIUIOMETP, JATYUKU IMOJOKEHUS, PACCTOSHUS U
YCKOpEHUs, pakeTa, 3XOJIOT, OYKH, IMEepHUcKom, (oToamnmapar, ONTHYECKHE CBETOBOHI,
CHEKTPOCKOII, TO3UMETpP, Kamepa BuiibcoHa), UCIONB3ysl 3HAHUS O CBOMCTBaX (PU3MUYECKUX
SIBIIGHUN ¥ HEOOXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTOJb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH HW3YUYEHHBIX TEXHHYECKHUX YCTPOMHCTB,
W3MEPHUTENBHBIX TMPHOOPOB ¥ TEXHOJOTHYECKUX TIIPOLECCOB MPH PEUICHHH Y4eOHO-
MPAKTUYECKHX 33134, ONTUYECKHE CXEMBI JJIsl TOCTPOCHUS U300pAKEHUH B TNIOCKOM 3epKajie
U cobuparoreit TuH3e;

MPUBOANTH PUMEPHI (HAXOAUTh HH(POPMAITHIO O TPUMEPaX ) MPAKTHIECKOTO UCTIONB30BaHUS
¢u3NYecKnX 3HAHWH B TIOBCEAHEBHOW JKHM3HH s oOecriedeHus: Oe30MacHOCTH IIpH
oOpamieHnu ¢ TpuOOpaMH W TEXHHYECKUMH YCTPONCTBaMH, COXPAHEHHUS 3I0POBBS H
COOJIIOICHHSI HOPM 3KOJIOTMYECKOT0 TIOBECHHUS B OKpYXKaroIlel cpene;

OCYLIECTBIATh  MOMCK uHGpopMmanmu  ¢uU3MUEecKoro conepxkanus B  MHTepHere,
CaMOCTOSITENIbHO  (OpMYJIHMPYSd TOUCKOBBIA 3ampoC, HAXOMUTh IyTH OINpeIeIeHus
JOCTOBEPHOCTH  IMOJYYEeHHOH HMH(OpManmuu Ha OCHOBE HMEIONIMXCS 3HAaHUH U
JIOTIOJTHUTEIBHBIX UCTOUHUKOB;

UCIOJIb30BaTh IPU BBHIMOJHEHUHM YYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO JIUTEpaTypy
(bu3MYECKOTO CcoJlep:KaHus, CIIPaBOYHBIE MaTepHallbl, pecypchl cetu VHTepHeT, BianeTh
npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpazoBaHus MHGOPMAIMU U3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;



CO3/1aBaTb COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE HMH(pOpPMAIMU U3
HECKOJIbKUX MCTOYHUKOB (PM3NYECKOI0 COJEpXkaHMs, MyOIMYHO MPEACTaBIATh PE3yIbTATh
IIPOCKTHOM WJIM HCCJIEN0BATEIBCKOW JEATEIbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIB30BaTh
W3YYCHHBI TIOHATHMHBIM ammapaT uW3y4yaemoro pasjena (U3HKH U CONPOBOXKIATH
BBICTYIIJICHHE IIPE3E€HTAalMeN ¢ yd€TOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
IS T HayIa © HpHpoe https://m.edso0o.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BetecTRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMITICCIOT ABIDICHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6mmoreka [JOK



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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexarHsMEI > 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
>3 Mexattireckas oHeprits 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHE 10 3
KOHPHL COXpateii https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue KoJe0aHusi M BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1
>3 FICPHBIC peardiitt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. dusnveckue
SIBJICHUS

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

du3nyeckre BEININHEI U UX
U3MepeHne

Ypok-uccnenosanue "OnpeneneHue
LIEHBI JIJICHUS] U3MEPUTEIHHOTO
npubdopa”

Kak ¢usuka u apyrue ecTecTBeHHBIE
HayK{ U3Yy4aroT MPUPOTY.
EcrecTBEeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJIEHUU C IIOMOIILIO MOJIeIel

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIposepka
THITOTE3BI: JAJTBHOCTH MOJNIETA MIAPHKa,
MYIIECHHOI'O TOPU30HTAJIBHO, TEM
00Jb111e, yeM OOJIbIIIe BHICOTA ITycKa"

Crpoenue BeniectBa. ONBITHI,

bu6nmoreka [JOK



https://m.edsoo.ru/ff09f72a

AOKAa3bIBAOIUEC JUCKPETHOC CTPOCHUC

https://m.edsoo.ru/ff09fe0a

BEIECTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccinenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUH
BOJIBI
MexaHn4eckoe ABHKEHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa HOK
P P p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
bu6mmoreka [IOK
13 Ckopocthb. ETUHUIEI CKOPOCTH
P JUHHTL P https://m.edsoo.ru/ff0a079c
14 Pacuer myTH U BpeMeHHU OBIKEHUS bubmmorexa [IOK
yr p https://m.edsoo.ru/ff0a0ae4
Huepnys. 3aKoH HHEPIIUU.
15 B3aPII)MOI[eﬁCTBHe TeJ‘IpKaK MIpUYHHA bubnmorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHIKEHUS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00beMa TeJla O €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue

IUIOTHOCTH TBEPAOTO TENA»



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Permtennie 3agaud o reme "I1oTHOCTE

bubmuoreka [JOK

18 BenrecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3aumoieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas padorta «3ydueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SBnenune Tarorenus. Cuja TSHKECTH
CBsi3b MEX]Ty CUJION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorera [JOK
https://m.edsoo.ru/ff0al1778
3aga4 no treMe "Cuna Tsoxecta”
93 Cuia TsSKeCTH Ha APYTHX IJIaHeTax. bubnnoreka [JOK
DuU3NYECKUE XapAKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [JOK
24 Hswmepetie ciu. JlsamomeTp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrokeHne ABYX CHJI, HapaBJICHHBIX
26 10 OJHOM HJ;SI?\I/IXOI\;I. ’ bubmmorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIASA CHIT
97 Pemenue 3agau mo reme
"PaBHonelicTByromas cui"
78 TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnorexka [JOK
Tpenue B IpUpOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas pabota «3ydeHue bubnmnoreka [JOK

3aBUCHUMOCTH CHUJIbI TPCHHA

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

CKOJIBXXCHHUA OT CHUJIbI JaBJICHUA 1
XapakTepa COIMpHUKaACAOIINXCA

MOBEPXHOCTEI»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI
Pemrenue 3agau mo remam: «Bec

31 Tenay, «I'paduueckoe n3o0pakeHNe bubnnoreka [HOK
cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

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

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe m3o00paskeHre CHII,
«Cunbi»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUIMOCTh

34 JaBIIEHUS Ta3a OT 00bEMa bubmmorera [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepemaua maBimeHUS TBEPIABIMU
35 TGJ'II;I\?I/I, )KEI[KOCT?[MI/I u f“)iaMI/I. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlieHuE B )KUJKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «Jlapnenue B bu6mmorexa [IOK
’KUJIKOCTH U Taze. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826

38 CooOrmarommumecs cocyabl bubmmorexa [TOK

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

bubmuorexa [JOK

39 Pnapagmirieckiii mpece hitps://m.eds00.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannb
CYIIECTBOBAHUS BO3AYIIHOM
41 O}GIE-IJIO‘-IKI/I 3emiu. 3::3y;(-3[I/IMOCTB bubmmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Boznyxa. AtmocdepHoe gaBieHue httos://m.edsoo.ru/ff0azbsa
43 N3mepenune aTMOCHEpHOTO JaBJICHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 JTABJICHUS OT BBICOTHI HaJl YPOBHEM bubnnorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pewmrenne 3amau o reme
"ATmocdepHoe naBieHue"”
JlelicTBue ®UIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK
JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTB)
49 JlaGopatopHast paboTa 1o Teme bubnuorexa [IOK



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

«HccnenoBanue 3aBUCHUMOCTH Beca
Teja B BOJIE OT 00bEMa MOTPYKEHHOM
B KHUJKOCTb YacTH TEJa»

https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

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

51

Jlaboparopnas pabota
"KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHoOCTH"

52

Pemenne 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBiIeHHE TBEPABIX TEN, JKUIKOCTEH
U Ta30B»

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

53

Mexannueckast pabora

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

54

55

MormnocTs. EquHUIBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM Mpu
HoabEME IO JIeCTHHUIIE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

56

57

58

[Ipocteie MexaHu3MBI. Pryar.
PaBHOBecHE cun Ha peiyare

KonTponbHas pabota mo Teme
«/laBrneHue TBepaBIX TEN, )KUIKOCTEN
1 ra3oBy» / Beepoccwuiickas
IpoBepoyHas pabora

PesepBHrlit ypok. Pabora ¢ Tekctamu

1o Teme «/laBinenue TBEPABIX TeE,
XKHJKOCTe! U ra3oB» / Beepoccuiickast

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

npoBepouHas paboTa

59

60

61

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
Jlaboparopnas pabota
«HMccienoBanue ycioOBHi paBHOBECHS
pbIyara

Pemrenue 3agad mo teMe «Y CJI0BUSA
paBHOBECHsI pbIYara

Koaddumnment nonesnoro aecTpus
MexaHu3ma. JlaboparopHas padora
«3mepenue KII/ nakinonHoM
IJIOCKOCTH

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

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

62

Pemenue 3ama4d no treme "Pabora,
motHocTh, KITI"

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

63

64

65

66

Mexanunyeckas SHEpIusl.
Kunerndeckas u noTeHIMaibHas
SHEPIUs

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUU

YPOK-3KCIIEPUMEHT MO TEME
"DKCIepUMEHTAIBHOE OIIPENETICHHE
WU3MEHEHHNS KHHETUYECKON U
MOTEHLIMAJIbHON YHEPTUH NIPU
CKaTbhIBaHWM TeJja 110 HAKIIOHHOU
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBubrii ypok. Pabora ¢ Tekctamu
o TeMe "MexaHuueckoe aBMKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHelit ypok. Pabora ¢ Tekctamu

68 o teMe "Pabdorta. MOIHOCTE. 1
Oueprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME




8 KUIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHbIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 AKHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
p pe https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



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

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoabI"
Pacuer konmuecTBa TEIIOTHI,

15 He00XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

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

17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubnmnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpIeBaHUE

18 KPUCTAJUTMYECKUX I;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmuorexa [JOK
yEeIbHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

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

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



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

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

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXa"

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

23

24

Pemenue 3amau Ha onpeencHue
BJIAYKHOCTH BO3/TyXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JIBurarenb BHyTPEHHETO CrOpaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3alLIATA
OKpY’Karollel cpebl

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

26

27

28

29

3aKOH COXpaHEHMSI U MIPEBPALLICHUS
OHCPTHH B TCIJIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermmnoBble siBIcHUA. I3MeHeHne
arperaTHbIX COCTOSIHMH BemiecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPST0B

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEN
Hocurenu snexTpruueckux 3apsiioB.
33 OnemeHTapHbI 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiectBoBanus. Mcrounnkn bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DNEeKTpUYECKU TOK B MeTaJljax, bubnmoreka [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U €€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



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

DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIabopaTopHas pabota

bubmuorexa [JOK

42 "U3mepenue u peryinpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUeHusl U Marepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnmnorexa [IOK

https://m.edsoo.ru/ff0aad4a

emnu
JlaGoparopHnas pabora
"HccnegoBaHne 3aBUCUMOCTH CUJIBI

46 TOKQ, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”

47 [TocnegoBarenbHOE U MapaieTbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabora "I[IpoBepka

48 MIpaBUJIA CIIOKEHUS HAIIPSHKEHUN TTPU 1 bubnnorexka [JOK
[IOCIEA0BATEILHOM COCIMHEHNUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajyuieIbHOM COeTMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3aga4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60prl u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 3JIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanme
54 ITocTosTHHBEIE MAaTHUTEI, UX
B3aUMOJECUCTBUE
VYpok-uccnenosanue "M3yuenue bubnnoreka [JOK
55 5 "
MOJIEU ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
56 3eMIIH U €ro 3HaYeHHue JUIS )KU3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTpUIECKHUE 3apAab.
57 3apsHKEeHHBIE TeJl:a U UX ’ bubmmorexa LHOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIN
AIEKTPUUYECKUN TOK"
KonTponbnas pabota mo teme
"DHIEeKTPUUECKHE 3aPSIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE TeJla U UX

B3auMozeucTBuUsA. [10CTOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIii ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUSI MArHUTHOTO
TOJIs1 Ha MPOBOJIHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSHHOTO
Toka. Micnonp3oBaHue
JIEKTpOBUraTeneil B TeXHUYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI AJIEKTpOoaABUTATENS "

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOb!
MOJTYYCHHUS DIICKTPUUCCKON DHEPTUH.
DJEKTPOCTAHIINK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUU

[ToaroroBka K KOHTPOIBHOU paboTe
110 TeMe "DIJIEKTPUUECKHE U

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MArHUTHBIE SIBJICHUS"

KonTponbhas pabota no teme

66 "DJIEKTPUUECKHE U MAarHUTHBIE 1 Bubmaorexa ITOK
P | https://m.edsoo.ru/ff0acb14

SIBJICHUS
PesepBHblit ypok. Pabota ¢ TekcTamu bubnmoreka [JOK

67 1
o teme "TemnoBele sBaeHus" https://m.edsoo.ru/ff0accse

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
o teMe "MargautHele BiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

[NPOT'PAMME



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

9 KUIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fll:;:el{l/lﬂ :)l;l[()l:ll:())]]z};fe.ﬂbﬂble
padoThI padoThI pecypeni

1 MexaHuuyeckoe TBUKEHHE. 1
MartepuanbpHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka [HOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. Bektop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cwnaynpyroemu. Saon I'ya o0 s
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezenenue bubnnorexa [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpeiis https://m.edSO(]:)_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cua bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
KO3 pHUIIMEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



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
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

naacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT IPaBUTALMOHHOTO IIEHTPA
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOI'O bubmorexa HOK
. P https://m.edso0.ru/ff0af5f8
TSATOTEHUS
o5 [TepBas kocMHYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepUAIBHONW TOYKHU.
AOCOIIOTHO TBEPIOE TENIO.
26 PaBHoBecue TBépIIOFO Tena bubmorexa [IOK
. N P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENa C
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmenT cuibl. LienTp TsoxecTn
28 Pemenue 3agau mo teme "MoOMEHT bu6nmorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHOHU padoTe 110
29 TEME "MexaHquch))e ILBI/I)KCEI/I@ bubmiorexa LHOK
. " ' https://m.edso0.ru/ff0b0408
BzaumopeiicTBue Ten
KonrtpoabHas padbora mo Teme
30 "MCXIZIHI/I‘ICCK(I))G IBHKEHUE bubmorexa HOK
N ) ' https://m.edsoo.ru/ff0b06ec
BzanmoneiicTBue Ten
31 Nmnynee Tena. Umnynbe cuiibl. 3aKoH bu6muoreka [JOK



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

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMOICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akoH

bub6nmmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
Bu6mumoteka [JOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.e dso:;.[ru p—
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b HEpPrUM U PabOTHI.
[ToTrenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka HOK
KUHETUYECKON DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 Jlaboparopnast padota «13yuenue bubnmnorexa [JOK
3aKOHA COXPAHEHUS YHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE TBMIKEHUE U €T0 but6mmorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxatromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil U py>KUHHBIA

MasaATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTU
MIPYXUHBI U MAcChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

45

46

47

48

IIpeBpaiienue 3Hepruu npu
MEXaHUUYECKUX KOJIeOaHUsIX

JlabopaTtopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHM
MPYKUHHOTO MasiTHUKa

Jlabopartophnast pabora «I[IpoBepka
HE3aBUCHMOCTH MIEPUOJIa KoJeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBONMCTBA
MeXaHW4YeCKUX BOJH. [IpomosbHbIC 1
MONIEPEYHBIE BOJIHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypok-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

Ypok-koupepenius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHusi U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

KonrponsHas pabora o teme

55 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJieOaHHS U BOJHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypoxk-koupepenuus "Llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcnons30BaHue 27€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubmuoreka [IOK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
. https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:())TI) cBeTa BOHII{)OJI:He CBOMCTBa brbmmorexa LIOK
P ' https://m.edso00.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBeTa. 3aTMECHHUS bubmorexa [TOK
pacnpoctp ' https://m.edso00.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemienue 3a1a4 Ha MpUMEHEHNE bubnnorexa [JOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 IIpenomiienune cBeta. 3aKkoH bubmuoteka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpCIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

bubnmoreka [IOK

65 Vcnonp30BaHue MOIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3c5e
OTPaKEHHSI B ONITUYECKUX CBETOBOAX
JlabGopaTtopHas padora "VccienoBanue
66 3aBUCHMOCTH YTIJla IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJieHus Ha
rpanuue "Bo3yx-crexkno""
Ypok-konpepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JMH3bI https://m.edsoo.ru/FOb3f2c
. bubmuoreka [IOK
69 [TocTpoenue n3o00pakeHUi B JIMH3aX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "OmnpeneneHue
70 (bOKyEHOFE paCCpTO}IHI/I}I " OII)ITquCKOﬁ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
7 Ypok-koupepenius "OnTuyeckue bubmuoreka [IOK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuueckas cucrema. 3peHue bubmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3penne”
Paznoxenue 6em0ro cBeTa B CIEKTP.
72 OmeiTel Herorona. Crnokenne bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [ucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

75 BOCITPHUSATHIO IIBETA MPEIMETOB IIPH UX bubmmorexa [JOK
P t pedl P https://m.edsoo.ru/ffOc0e2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTepdepeHus u qudpaxuus"
77 Omnbitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u OrIoneHue cBera
79 atomoM. KBanTel. JInHeluaTeie bubmorexa [JOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktukyMm "Habnrogenue bubnnorexa [JOK
CIEKTPOB HUCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHJIBI bubmmorexa [TOK
a a https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnmnorexa [JOK
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorekxa [IOK
"PannoakTuBHBIE peBpameHns” https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypoxk-koH(pepenus "PannoakTuBHbIE
P Gep 8 but6mmorekxa [IOK
86 U3JIy4EeHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHbI
COXPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunorexa LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUu

Pemenue 3agau no reme "SnaepHeie
peakuuu"

Peakiuyu cuHTe3a U AeneHud siaep.
Uctounuku sHeprun CosiHIla U 3BE31T

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBBIC
OpraHu3Mbl"

92

[ToaroroBka kK KOHTPOJIBHOM paboTe 1Mo
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsbic siBieHHs"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanTosnle sBaeHus"

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHble pabOThI 110 KypCy
"B3anmoperiicteue ten"

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600menue. Pemenue

but6mmorekxa [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYeCTBEHHBIX 3aja4 M0
teme "KIIJ] TennoBeIX apurareici'”

https://m.edsoo.ru/ff0c2a22

[ToBropenue, o6o0menue. Pemenne

bu6nmoreka [IOK
97 pacyYETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTtaHOBOK"
[ToBTOpeHME, 0000IIEHNE.
98 JlabGopaTopHbie pabOTHI IO KYPC 1 1 bubnnorexa LHOK
" patop P " ey https://m.edsoo.ru/ff0c2¢52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa IOK
N https://m.edsoo.ru/ffOc2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmiorexa HOK
\ https://m.edso0.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c3044
SBJICHUS
IToBTropenue, 06o0mmenue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJbBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kox
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJI30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3indaTtb SABJICHHUA M0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/ISI/I‘ICCKO€ SABJICHUC

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUYECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIAThH

CYyIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SABJICHUN

1.4

ONKCHIBaTh H3YYCHHBIE CBOMCTBA Tel U (PU3MYECKHE SBICHMUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEIMUYUH, HAXOIUTh (POPMYIIBI,
CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTHUMH
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITHMYNH

1.5

XapaKTCPU30BaATh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallud MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBISIBIATh INPUYMHHO-CICICTBEHHBIC CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYeckux ImaroB ¢ omopod Ha 1 — 2
U3y4YCHHBIX CBOMCTBA (PM3NYECKUX SIBICHUH, (GU3MUECKUX 3aKOHA WIIN

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 nelcTBUSI, UCIIONB3YS 3aKOHBI U




(dbopMyITbl, CBS3BIBAIONINE (PM3MUECKHE BEITMYMHBI: HA OCHOBE aHAN3a
YCIIOBHS 33J1a4ll  3allUChIBATh KPAaTKOE YCJIOBHE, IMOJCTABIAThH
¢u3nveckre BeTUUMHBI B (POPMYIIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUIsI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYYCHHON (PU3UYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYECKUX METOJOB, B ONHMCAHUU HCCIECJOBAaHUS  BBIICISTH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasnyarh u
WHTEPIPETUPOBATh MOJYUYEHHBIH pPe3yJabTaT, HAXOAUThb OIIUOKU B

X0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHWIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (QOpMyIHpOBaTH  IMPOBEpsiEMbIe
OPEINONI0KEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBAaTh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATh TPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
u(ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHUS MPUOOPOB € YUYETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINOJIHATh U3MEPEHUS, CIEAYS NPEAI0KECHHOMY ILUIAHY,
¢ukcupoBaTh pPE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, JeJIaTh BBIBOIbI

0 pe3yJibTaTaM HCCIeA0BAHUS

1.12

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
HpCHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBIITOJHCHUN I/I3MCpCHI/II71 CO6I/IpaTB
SKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHLUNBI  JACHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTEpHU30BaTb IPHUHLMIIBI JCUCTBUS W3YYECHHBIX
npUOOPOB M TEXHUYECKMX YCTPOMCTB C IMOMOUIbIO MX OIMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBax (PU3MYECKUX  SIBICHUH U

He0oOXoauMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOANUTH TPHUMEPHl (HAXOAUTh HH(OPMAIMIO O MpPHUMEpax)
NPAaKTUYECKOTO UCTOIb30BaHUs (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOT0 IOBE/ICHHSI B OKPYXKAIOLIEH cpelie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B ceTd VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W MyTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISETCS MPOTHBOPEYMBOW HIIH

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH Y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3WYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX MCCIEJOBAHUN, TPU 3ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{HeI>i

IIPY BBITIOJTHEHUH Y4EOHBIX MMPOEKTOB M UCCIIEI0BAHUI paclpeeiaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUHU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CIEINTHh 3a BBIIIOJIHEHUEM IUIAHA JIEWCTBHM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBASI MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIBb30BaTh IOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SAIBJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUZNYECKUX SIBICHUN

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tl U (PU3MUECKUE SBIIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, TMPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJINWYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIME JIaHHYIO (PU3MUECKYI0 BEIUYUHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKd  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTrcMaTu4diCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldid TPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBJIGHI/Iﬁ, (bI/I3I/I‘IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTH

pemiath pacyéTHble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dhopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4y 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JAHHBIX I pelIeHHs 3aJadyd, BbIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOMUMBIC Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€éThl U CPAaBHUBATH
MOJIydYeHHOE 3HadyeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-ICCKI/IX METOOOB, UCITOJIB3YS OMMMCAHUEC UCCIICAOBAaHMsA, BBIACIIATD
MMPOBCPACMOC TMPCANOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTH IOpsAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BHIBOIBI

1.9

NPOBOANUTH ONBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble

MPENIOoNIOKEeHNUs, coOupaThb  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHATH MPSMbIE HM3MEPEHUSI C HCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHHH C YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSMBIX H3MEPECHUM:
IUIAHUPOBATh HCCJIEOBaHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpEHus, cienysd  IpeUIOKEHHOMY  IUIaHy,  (DPUKCHPOBAaTh
pe3yJbTaThl MOJIyYEHHOM 3aBUCUMOCTU B BUJE TaOJIUIl U IrpaUKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBaHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEpPEHHUs  (U3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelys. INPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOpPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
npuOOphI IO CXeMaM M CXEMaTUYHBIM PUCYHKAM, COCTABIISITh CXEMBI
JNIEKTPUYECKUX LENeld C IOCIEAOBATEIbHBIM W IapalIeIbHBIM
COCVHEHUEM  JJIEMEHTOB, pa3juyas YCIOBHbIE 0003HA4YEHUS
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOANUTH TNpPHUMEPHl (HAXOAUTH MH(OPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (U3NYECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYILECTBIISATh MOMCK MHPOPMALIUU (PU3NIECKOTO COJIEPIKAHUS B CETH
NHTepHeT, HAa OCHOBE HMMEIONIUMXCS 3HAHUW W TYTEM CpaBHEHUSA
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(l)OpMaLII/IIO, KOTOpasa

ABIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCMOJb30BaTh NPU  BBINOJHEHHHM YYEOHBIX 3aJaHUA  HAy4YHO-




1.19

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COACPIKAaHUS, CIIPABOYHBIC
MmaTtepuaibl, pecypcsl ceth MHTepHeT; BiageTb INpuUEMaMu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHGOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MMChMEHHbBIC  KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
OPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIIJICHUE MTPE3EHTaLuel

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IIPU BBIOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATENBHOCTb IPYIIBbl, BBICTPaUBAaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

paspemaTrh KOH(OIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BATh U3YYCHHBIC ITIOHATUS

pas3indaTth ABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘-ICCKOC SIBJICHUC
pacno3HaBaTb MPOABJIICHHUC H3YUCHHBIX (I)I/I3I/I"IGCKI/IX SIBJICHUN B
OKpYy»KaromeM MHpe, B TOM YUCIIC CbI/ISI/ILIeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 3TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a1a41y B yqe6HyI0, BBIACIIATD

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKN) GUZUUYECKUX SIBIICHUN

14

ONMCHIBATh HW3y4YCHHBIE CBOMCTBA Tl M (PHU3MUYECKHE SBICHHA,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHUU TMPABUIBHO
TPAaKTOBaTh  (DU3MYECKMH  CMBICT  HCIOJIB3yEeMBIX  BEJIMYMWH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIWYHHY C  JIPYTHUMH




1.5

BEIMYMHAMHU, CTPOUTH  TpapuKHd  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3dKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa H  3alluChlBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0OBSCHEHUE U3 2
— 3 JOrMyYecKux ILIaroB ¢ IMOMOIIbI0 2 — 3 H3y4eHHBIX CBOICTBa

(bU3NUeCKUX SIBICHHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3afadyd (omuparomuecs Ha cuctemy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTAIOIIME HIIU
M30BITOYHbIE JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCHIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys OMMCAHUEC HCCIICIOBAHHA, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

MPOBOAWTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

1.10

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 TMPSIMBIX H3MEPEHHI,
OTpesieNisis CpeAHee 3HAUYCHHE H3MepseMOil BenHuuHBI ((POKyCHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

MU3MEepeHUs (M3MEPUTENBHOTO TPUOopa)

1.11

NPOBOJUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3NYECKUX BEIMYUH C
HCTIONIb30BAHUEM IPSIMBIX M3MEPEHUH: IUIaHWPOBAaTh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl

HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




I‘pa(bI/IKOB, ACJIaTh BbIBOALI 110 PE3YyJibTaTaM UCCICOAOBAHUA

1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEJHYMWH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Cilenys NPEJIOKEHHOW HHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIM3UPOBATh IOJIyYECHHBIE

pe3yJbTaThl C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

J1ab0paTOPHBIM 000PYTI0BAHUEM

pasinyaTh OCHOBHBIE INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepU30BaTh MPHHIUIBI JCHCTBHS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHUH U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMaTUYHblE PHUCYHKH H3Y4YEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPaKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS N300paKEHUH B MIOCKOM

3epkajie u coOuparoIeii T1uH3e

1.17

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HM 171 oOecriedueHHs 0€30MacHOCTH TMpU  OOpaleHuu ¢
npruOopaMy U TEXHUIECKUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HMUECKOTO COAECPKAHUS B CETH
WutepHer, caMocTosATeNnbHO (OpMYIHpYs IOMCKOBBIA  3aIpoc,
HaXOJUTh IYTH  ONpPENEJCHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCIONIb30BAaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COACpXkKAaHUSA, CIpPAaBOYHBIC
Marepuansl, pecypcbl ceth HTepHeT; BiIageTh INpUEMaMHU

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON




3HAKOBOU CHUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIE ITHUCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpMAallMM M3 HECKOJIBKUX HCTOYHMKOB (DU3NYECKOTrO
CoJlep)KaHusl, MyOJIMYHO NPEACTAaBIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3yYEHHBIN NTOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uMKKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3CHTalUed ¢ y4EToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IIPU BBIINOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpenesTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTAa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

1.1

®uszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
dusnyeckue SBICHUSA: MEXaHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EctecTBeHHOHay4yHBII METOJ| MO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHMIKEHUE TUIIOTE3,
OKCIIEPUMEHT 10 TMPOBEpPKE TUIMOTE3, OOBSICHEHHE

Ha6n10z[aeM0ro SABJICHUSA
Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

ITpakTuueckue paboTHI:

U3MmepeHne paccTOsSTHUMN.

Nzmepenne 00bEéMa )KUIKOCTH M TBEPIOTO TENA.

OmnpeneneHue pa3MepoB MaJbIX TEI.

N3mepenre TemmnepaTypsl PU MOMOIIHU KUAKOCTHOIO TEPMOMETpA U
JIaTYNKaA TEMIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEIIIECTBA

2.1

CtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pPa3MepHI.
OnbIThI, TOKa3bIBAIOLINE TUCKPETHOE CTPOEHHE

BE€IICCTBA

2.2

JIBI/I)KCHI/IG HaCTHll BCUICCTBA. CBi13b CKOPOCTH IOBWXCHUSA

qacTuI C TeMnepaTypoﬁ. BpOy'HOBCKOC JABHIKCHUC,

nuddy3us

2.3

B3anmoneiicTBre YacTHI] BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC

24

ArperaTHHe COCTOSAHUA BCIICCTBA: CTPOCHHUC Ta30B,

KUIKOCTEH ©  TBEPABIX  (KPUCTAUIMYECKUX) T




BzaumocBs3b MCKOY CBOMCTBaMH BCIICCTB B pPa3HbIX

arpe€raTHblX COCTOSHHUAX H HX aTOMHO-MOJICKYJISAPHBIM

CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIBI

[TpakTuyeckue pabOTHI:

OneHka jauamerpa atomMa METOAOM  psamoB (¢
25 UCTONIb30BaHueM GoTorpaduit).

OnbIThl 10 HAOJIIOAEHUIO TEIJIOBOTO PaCIIMPEHUs ra30B.
OnbIThI 1o 00HapyXEHUIO JNEUCTBUSA cui

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuyeckoe JBUYKEHUE. PaBHOMeEpHOE u
' HEpPaBHOMEPHOE JIBIKCHHE
3.9 Ckopoctb. CpenHssi CKOPOCTh IPU HEPABHOMEPHOM
' JIBIDKEHUH. Pacu€Tr myT u BpeMeHH JIBHKEHUS
SBnenune uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
3.3 TeN Kak MpUYMHA U3MEHEHUs CKOPOCTHU JBUKEHUS TeEl.
Macca kak Mepa UHEpPTHOCTH Teja
34 [TnotHoCTh BemiecTBa. CBSI3b TUNIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJ B €IUHUIIE 00bEMa BellecTBa
3.5 Cuita Kak XapakTepUCTHKA B3aUMOJICUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cumibl ¢
' MOMOIIbIO JMHAMOMETpA
37 SIBneHue TAroreHus U cuia Tsbkectu. Cuia TsHDKECTH Ha
' Npyrux mianerax. Bec tena. HeBecomocTh
38 Cuna Tpenusi. TpeHHE CKOJMBXKEHUS W TPEHHUE ITOKOS.
' Tpenue B mpupoje U TEXHUKE
39 CrnoxeHue Ccui, HaNpaBICHHBIX 10 OJHOM MPsSMOM.
' PaBHOelcTBYIOIIASA CHIT
[TpakTrueckue paboTHI:
OrmnpeneneHre CKOPOCTH PABHOMEPHOTO  JBUIKEHUS
3.10 (mapuka B OJKHIKOCTH, MOJEIH  JJICKTPUIECKOTO

aBToMoOmWiIs u Tak ganee). OmnpeneneHue cpemHen

CKOPOCTH CKOJIbKEHHs Opycka WIM IIapuka Io




3.11

3.12

HAKJIOHHOM  MIOCKOCTH.  OlpelesneHue  MIOTHOCTH
TBEPJIOTO Tela. OnbITHI, JI€MOHCTPHUPYIOIUE
3aBHCHUMOCTB pacTshkeHus (aedopMarnuu) mpyXuHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBUCUMOCTb CHJIbl TPEHUSI CKOJIBKEHHUS OT Beca Teja U

XapakTepa COIIpHUKaCaAOIIUXCA HOBerHOCTCﬁ

dusnuecKue SBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUSA C
pa3IMYHBIMKM CKOPOCTSIMU B )KMBOW U HEXXHMBOU IIPUPOJE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texauueckue yCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUS U

1 YBEJIMYEHUS JaBJICHUS
42 JaBnenue raza. 3aBUCUMOCTD JIaBlIEHUS ra3a OT 00bEMa,
' TEMIIEPATYPHI
43 [lepenavya naBneHus: TBEPABIMU TEJIAMHU, KUAKOCTIMU U
' razamiu. 3akoH [lackans. [TneBMaTHUeCKHe MaITHBI
3aBUCHUMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratudeckuit mapagokc. CooOmaronmecs cocyabl.
['unpaBnuyeckue MeXaHU3Mbl
ATtmocdepa 3emnu 1 atMocdepHoe fasieHue. [IpuunHb
A5 CyIIIECTBOBaHUSl BO3AYIIHOW 000m0ukn 3emin. OmnbIT
' Toppuuenu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTBI HAJ] YPOBHEM MOPS
16 W3mepenune arMmocdepHoro aasneHus. llpuGopsl s
' U3MepeHus: aTMOC(epHOro aBiIeHus
[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BeiTankuBawomas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue
[TpakTrueckue paboTHI:
49 HccnenoBaHue 3aBUCUMOCTM BEca Tela B BOAE OT

00béMa MOTpYXKEHHONH B KHUAKOCTH YacTH Tela.

Ornpezenenrie BHITAIKMBAIONICH CUJIBI, IEUCTBYIONIECH Ha




TEeno,  MOrpyxEHHOE B  JKUIAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKMBAIOIIEH CHUIIbI, JEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKHBAIOIIECH
CHJIBI, JACUCTBYIOLIEH Ha TEJIO B KHUIKOCTH, OT 00BEMa
MOTPYKEHHOM B MKUJKOCTh YAaCTHU Teja U OT IJIOTHOCTH
JKUIKOCTH. KouctpynpoBanue apeoMerpa WA

KOHCTPYHpOBaHUE  JIOJKM W  ompejeiieHue  eé

TPYy30I0IbEMHOCTH

®dwusnyeckue  SBICHUS B NPUPOJE:  BIUSHUC
4.10 aTMOC(EpHOTO0 JaBJICHUS Ha )KUBOH OpraHu3M, IJIaBaHUE

pBIO

TexHu4eckne YCTPOWCTBA: COOOINAIOMIMECS COCY/bI,
411 YCTPOMCTBO  BOJONPOBOJA, THAPABINYCCKHN IIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, HMOPIIHEBOH Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, DOHEPT'UA

5.1 Mexanudeckas pabora
5.2 Mexanudeckasi MOIITHOCTb
£ 3 [Ipocthie MeXaHW3MBI: pbluar, OJOK, HaKJIOHHas
' mI0cKOCTh. [IpaBuiio paBHOBECHUS pblyara
5.4 [TpumeHeHue paBuia PaBHOBECHUS pbldyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHWkKd.  Koaddumment
9.5 MOJIE3HOTO nercTBUs MEXaHHU3MOB. [Ipoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
£ g [TonHass mexaHuueckass SHEpPrus. 3aKOH H3MEHEHHS U
' COXpaHEHHUsI MEXaHUYECKOW SHEPTUU
[TpakTudeckue paboThI:
###Par###Onpeneneaue pabOTBHl CHIBI TPEHUS TIPH
5.9 PaBHOMEPHOM [JBWKEHUM Te€Ja IO TOPU3OHTAIBHOU

noBepxHoctu. MccienoBanue yclIOBUH  paBHOBECHS

peiuara. Msmepenne KIIJI HakIOHHOM MJIOCKOCTH.




N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUr

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YenoBeKa
TexHuueckue YCTpOMCTBA: pblYar, TMOJABUXHBIA U
5.11 HETOJIBIKHBINA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasziena 3j1eMeHTa
TETUJIOBBIE ABJIEHU A
OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
6.1 TEOpUU CTPOCHUS BellecTBa. Macca ©  pa3Mepbl
' MoJieKys.  ONBITBI,  TOATBEP)KIAIOIINE  OCHOBHBIC
MIOJIOKEHHST MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mogenmn  TBEPAOro, OKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHMil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObscHEHUE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKHHETHYECKON
6 TEOPHH
6.4 CMaunBaHUWe U KalTWJUISIPHBIC STBIICHUS
6.5 TemtoBoe pacIipeHne U C)KATHE
6.6 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEpruu: Tersionepeada 1 copepiieHue padoThbl
6.8 Bunel teronepenayn: TEMIONPOBOJHOCTh, KOHBEKLIHUS,
' U3Iy4YeHUe
KomnuectBo  Temnotel.  YaenpHas — TEINIOEMKOCTH
6.9
BEIIIECTBA




TemsiooOMeH U TEIOBOE pPaBHOBECHE. Y paBHEHUE

6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenbHas TemioTa MiaaBiIeHUs
[TapoobOpazoBanue w  KoHAeHcamws. McmapeHue.
6.12 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
' 3aBHCHUMOCTh TEMIIEpPATypbl KUIEHUS OT aTMOC(EpPHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TomMBa. Y ieibHasl TEMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENM U 3alluTa
OKpY>KaroIlEen cpeibl
3aKOH COXpaHEHHUsI U MPEBPAIIECHUS SHEPTHH B TEIJIOBBIX
6.16
rporeccax
[IpakTudeckue pabOTHI:
OnebIThI o 0oOHapyXEHHIO JIEHCTBHUS cui
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnpITl 1O BBIPAIIMBAHUIO KPUCTAIUIOB IOBAPEHHOMN
COJIU WJIU caxapa.
OMnbITHI IO HAOIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
Omnpenenenue JaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS

BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIAXKICHUS.
[IpoBepka ruMOTE3bl JUHEHHONW 3aBUCUMOCTH JIJTMHBI
CTOJNIOMKA KHMJIKOCTH B TEPMOMETPHUYECKOW TPYyOKe OT
TEeMIIepaTyphl.

HaGmonenne m3MeHeHUs BHYTPEHHEW SHEPTUM Teja B
pe3ynbTaTe Teronepeaadu 1 paboThl BHEITHUX CHUII.
HccnenoBanue siBIeHUS TEIMII0O0OMEHA MPU CMEITUBAHUT
XOJIOAHOU U rOpsiYeil BOMBL.

OHpeI[CJ'ICHI/IC KOJIM4YCCTBA  TCIJIOTHI, IIOJTYYCHHOI'O




BOZOW TMPHU TEIUIOOOMEHE C HArpeThiM METaTMYECKUM
AJTAHIPOM.

OmnpeneneHne yaeIbHON TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue npoiecca uCapeHusl.

OnpeneneHre OTHOCUTENILHON BIAXXHOCTH BO3IyXa.

OHpCI[CJ'ICHI/IC y,I[CJ'IBHOﬁ TCIJIOTHI IIJIABJICHUS JIbJA.

6.18

dusnueckue SBICHHS B NPUPOJAC: IMOBEPXHOCTHOE
HATSOKCHWE W KAaNWUBIPHBIC SIBICHUS B IPHUPOJE,
KPUCTaJUIBI B TIpupoe, uainyueHue CoHIa, 3aMep3aHue
BOZOEMOB, MOpPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHes, CHera.

6.19

TexHuuyeckue  ycTpoMCTBa:  KalWJUIAPBL, MPUMEPHI
WCIIOIb30BaHUS KPUCTALIOB, >KUJIKOCTHBIH TEPMOMETD,
JATYNK TEMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOWHA,

ABUTATCJIb BHYTPCHHCTO CI'OPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusanus Tel. [[Ba posia aIeKTpUIECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aps/10B U PACCTOSTHUS MEXY T€JIaMHU)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPUYECKOTO

7.3 nons. lIpyHIUD Cyneprno3uiuu 3JIEKTPUYECKUX TOJIER
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn osnexkrpuueckux 3apsaoB. OJEMEHTApHBIN

7.4 anekTpudeckni 3apsaa. Ctpoenue aroma. [IpoBogHukn n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHHMS ANEKTPUUYECKOTO 3apsiaa

- ONEeKTpUYEeCKU  TOK.  YCJIOBHA  CYLIECTBOBaHMS

' JNEKTPUYECKOr0 TOKA. MICTOYHMKM IOCTOSTHHOTO TOKA
24 HenicTBust 3JIEKTPUYECKOTO TOKa (TemoBoe,

XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B




KHUOKOCTAX U ra3ax

Onexrpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

7.8

HaIpsHKEHUe

ConpotuieHue MPOBOJIHUKA. VnenabpHOE
7.9

COMPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma a1 y4acTka 1enu

[TocnenoBarenbHOE W MapajUIeIbHOE  COCIUHEHUE
7.11

MPOBOJTHUKOB

PaGora W MONIHOCTH JJICKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyinsa — Jlenna

3 DNEeKTPUYECKHE ILEeNH U TMOTPEOUTENN IICKTPUUECKOM

7.1

sHepruu B ObITy. KopoTkoe 3amMblkaHue

IlocTtossnable MarHuthel. B3amMonelcTBUE HOCTOSHHBIX
7.14

MarduToB

MargutHoe mose. Mar"uTHoe Ioje 3eMIIM U €ro
7.15

3HaYEHHE IS KU3HU Ha 3eMiie

6 OmnpiT Dpcrena. MarHuTHOE 1MOJIE PIAEKTPUUECKOTO TOKA.

7.1

[IpuMeHeHue >JeKTPOMArHUTOB B TEXHUKE

JleficTBUe MarHMUTHOTO TOJII HA MPOBOJHUK C TOKOM.

DNeKTpOABUTATENIb MOCTOSSHHOTO TOKa. Vcmons3oBaHue
7.17

JJIEKTPOJBUIaTeIe B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCHopTe

Onbertel @apanes.  SIBneHume  IIEKTPOMArHUTHOM
7.18

nHaykiuu. [Ipasumno Jlenna

DNeKTpOTeHEePaTop. Crioco0wr TTOTyYEHUS
7.19 BJIEKTPUYECKON SHEPIum. DIIEKTPOCTaHIIUH Ha

BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTrueckue pabOTHI:

OnbITH 10 HAOTIOJACHHUIO STEKTPHU3AIUHN T UHIYKITUEH
7.20 U IIPU COTNIPUKOCHOBEHUH.

UccnenoBanue nACUCTBHS SJIEKTPUYECKOrO OIS  Ha

IIPOBOAHHKHU U JUBJICKTPUKH.




COopka u mpoBepka pabOTBI SICKTPHUECKON Ienu
IIOCTOSIHHOTO TOKa.

W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HAIIPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD
ANEKTPUYECKOTO0 CONMPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TJI0LAU ONEPEYHOr0 CEUeHH U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHHUS  HAlpPSKEHUH IpU
MIOCJICZIOBATEIbHOM ~ COEIMHEHUU JBYX PpPE3HCTOpOB.
[IpoBepka mpaBuiia s CUJIbl TOKA MpHU MapajjieIbHOM
coequHEeHUH  pe3ucTtopoB.  OmpexneneHue  pabOTHI
JJEKTPUYECKOTO TOKa, MAYLIETO0 Yepe3 Ppe3UcTop.
OnpeneneHne  MOIIHOCTH  DJIGKTPUYECKOIO  TOKa,
BBIIIEISIEMON Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEpPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUS IMOCTOSHHBIX MarHUTOB.
N3ydyeHre MarHuTHOTO MOJIsl IOCTOSIHHBIX MarHUTOB MPU
ux o0beAMHEHUM U pasjeneHuu. VcciegoBaHue
JEMCTBUS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBlIeHHUs TOKa B Karymike. V3yuenue

JIENCTBUSL MarHMTHOTO IIOJS Ha IMpOBOAHUK C TOKOM.

KonctpynpoBanue u U3y4yeHue paboTsI
3IIEKTPOJIBUTATEITS. N3mepenne KII/
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. OnbITHI o

HUCCICIOBAaHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIUU:
HUCCICIOBAaHUC W3MEHEHHMI 3HaYeHUSI u HaIrpaBJICHUA

WHIYKIIHOHHOTO TOKa




7.21

dusnueckue SBICHUS B MPUPOJE: IIIEKTPUUECKUE
SBJIEHU B  arMmocdepe, OBJICKTPUUECTBO  KUBBIX
OpraHU3MOB, MarHWTHOE Moje 3emiiu, JApeld MmooCcoB,
pOJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

1.22

TexHudeckue YCTpPOWCTBA: DJIEKTPOCKOIl, aMIIEpMETP,
BOJIBTMETD, PEOCTaT, CYETYUK DJIECKTPUYECKON DHEPIUH,
JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HArpeBaTelbHbIC
AIEKTPONIPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEIOXPAHUTENHN, JIIEKTPOMATHUT, 3JIEKTPOJBUTrATEIb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KUJIACC
Kon
Kox snemenra [IpoBepsieMbie 2IE€MEHTHI COAEePKAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuueckoe JBWKeHHe. MaTepuanbHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTETHPHOCTh MEXaHUIECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE MPAMOTMHEHHOE IBHKCHHE
HepaBnomepHoe npsimonuHerHoe ABWKeHHE. CpemHss

8.4 W MTHOBEHHas CKOPOCTh Tella MPH HEPaBHOMEPHOM
JIBUKCHHUH

8 8.5 Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHENHOE
' TIBUKCHHE

8.6 CBobOoanoe nagenue. OneiTh [ anunes
PaBHOMepHOE ABUWKEHME MO OKpYXHOCTH. llepuon u

8.7 gactoTa oOpamieHus. JIuHelHass W yrioBas CKOPOCTH.
LenTpocTpeMuTeNbHOE YCKOPEHHE

8.8 [TepBerit 3akoH HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpertwnii 3akon HeroToHa




8.11

[IpuHIMN cyneprno3unuu cui

8.12 Cuita ynpyrocrtu. 3akoH ['yka
813 Cuna TpeHMs: cujia TPEHUs CKOJIbKEHUS, CUjla TPEHUS
' IIOKOS1, IPYT'He BUJIbI TPECHUS
814 Cuna TsKECTM M 3aKOH BCEMHUPHOIO TATOTECHHS.
' YckopeHnue cBOOOAHOTO MaACHHUS
515 JBuwxenne  muaHer  Bokpyr  Cosnua.  Ilepsas
' KOCMHU4YecKasi CKopocTb. HeBecoMoCTh U neperpysku
PaBHOBecue matepuanbHON TOUKU. AOCOIIOTHO TBEPIOE
8.16
TEN0
8.17 PaBHOBecue TBEpPIOro Tela € 3aKPEIUIEHHON OChIO
' BpauieHusi. MomeHtT cwibl. LIeHTp Tsxectn
8.18 Nmnynsc Tena. U3menenne nMirynbca. MIMmnyinbsce cumsl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 PeakTtuBHOE ABMXKEHKE
8.21 Mexanunueckast paboTa U MOIIHOCTb
822 Pabora cun TsKecTH, yHOpyroctw, TpeHus. CBs3b
' SHEPruu U paboThl
893 [loTrenumnaneHass d3Heprus Tejna, MOJHATOrO  HaA
' MTOBEPXHOCTBHIO 3eMIIH
8.24 [ToTeHunanpHas 3HEPTUs CKATON IPY>KUHBI
Kunernueckass »Heprus. Teopema O KHHETHYECKOU
8.25
SHEPrUu
8.26 3aKOH COXpaHEHUST MEXaHUUECKOW YHEPTHU
[IpakTuyeckue paboOTHI:
OmpesenieHne CpeHe CKOPOCTH CKOJBXKEHUs Opycka
WIM JIBWKEHUS IIapuKa II0 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHnue yCKOpeHUsl Tela MPU PABHOYCKOPEHHOM
8 97 JBUKEHHUHM 110 HAKIIOHHOW IMJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BpEMEHH IMpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HaualbHOM CKOPOCTH.
[IpoBepka THUIOTE3bl: €CIM NPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayallbHOW CKOPOCTH IIYTH OTHOCSATCS

Kak pian HEUYETHBIX Ynuceil, TO COOTBECTCTBYIOIIIHC




8.28

8.29

IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.
HccnenoBaHue 3aBUCMOCTH CHUJIbI TPEHUS CKOJIbKEHUS
OT CWJIbl HOpMalbHOro JamieHus. OrmnpeneneHue
KodpduuueHTa TpeHus ckKoabxeHus. Omnpenenenue
KECTKOCTU TMpyxkuHbl. OrnpeneneHue padOThl CHIIBI
TPEHUS TpU PABHOMEPHOM JIBUKEHMH Tejla IO
rOpU3OHTaIbHONW ToBepXHOCTH. Ormpenenenue padboTHI
CWJIBl  YOpyrocTu  Ipu  HoabéMe  Ipy3a C
HCIOJIb30BAHUEM  HEMOABM)KHOIO M IOJBHUYKHOTO

010KOB

dusnyecKue SABJICHUS B MPUPOC: NPUIUBLI U OTIHBBI,
neukeHre TutaHeT COJMHEYHOW CHUCTEMBI, PEaKTHBHOE
JIBHKCHHE KUBBIX OPraHU3MOB

TexHuueckue yCTpOﬁCTBaZ CIINAOMCETP, JaTYUKHU

IIOJIOYKEHUSI, PACCTOSIHUSA U YCKOPEHUs, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHoBHbBIE XapaKTCPUCTHUKU

o1 KOJIeOaHUM: TIEPHO/I, YaCTOTa, aMIUTUTY/a
9.2 Maremarnueckuit u MIPYKAHHBIN MasiTHUKHU.
' [IpeBpartieHre SHEPrUx Npu KoJeOaTeIbHOM JBHKEHUH
0.3 3aryxatomue KoyiebaHus. BbIHYXJeHHBIE KoJeOaHUs.
' Pe3onanc
Mexannueckre BosiHbl. CBOWCTBa MEXAaHUYECKUX BOJIH.
9.4 [IpononbHble M monepedHble BONHBI. JlJIMHA BOJHBI U
' CKOpPOCTh €€ pacnpocTpaHeHUs. MeXaHU4YEeCKUE BOJIHBI
B TBEP/IOM TeJI€, CECMUYECKUE BOJIHBI
9.5 3Byk. I'pomMKoCTb 1 BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WNudpasByk u yapTpa3zByK
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToThl M Hepuoja  KojeOaHuit
MaTeMaTHYeCKOro MasiTHUKA.
9.7 Omnpenenenue 4acToThl M Hepuoja  KoieOaHuit

HPY>KMUHHOTO MasiTHUKA
HccnenoBanne 3aBUCMMOCTH — TepHoja  KojieOaHui

IMOABCIICHHOIO K HHUTHU TIpy3a OT [JJIHWHbBI HHUTH.




10

11

HccnenoBanne 3aBUCUMOCTH — TepHoJa  KoJieOaHWi
IPY)KUHHOTO MasATHUKAa OT Maccel rpy3a. IIpoBepka
HE3aBHUCUMOCTH nepuoaa Kose0aHui rpys3a,
MOJIBEIIEHHOIO0 K HHUTH, OT MAaccChl Ipy3a U KECTKOCTU
npyXuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs
dusnuecKue SBICHUS B NMPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI,
IyHaMH, 9XO0
9.9 TexHudeckue yCTpOWCTBA: 3XOJOT, HCIOJIB30BAaHUE
' yIbTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI
101 DNEeKTPOMAarHUTHOE I0Jie. DJIEKTPOMArHUTHbIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH
102 OnexkTpoMarHutHas npupoaa csera. CKOpocTb cBera.
' BonHoBEIE cBOlICTBa CBETa
[IpakTuueckue padbOTHI:
10.4 N3ydeHne CBOMCTB  JJEKTPOMarHMTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIHOTO TenedoHa
duznyeckue SABICHUS B MpUpoje: OHOJIOTHYECKOe
10.5 JeiicTBHE BUJUMOTO, yAbTPaUOIETOBOTO "
PEHTI€HOBCKOI'O N3JIy4eHUI
106 Texnuueckune YCTpOMCTBA: HCIIOJIb30BAaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JlyueBast monens cBera. MicTouHMKYM cBETa
11.2 [IpsimonnHENHOE pacIpOCTpaHEHHUE CBETA
113 Otpaxenue cBera. [Inockoe 3epkano. 3akKOH OTpaKeHUS
. cBeTa
114 [Ipenomnenne cBera. 3aKOH MPEIOMJICHHS CBETA.
' [lonmHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JIunza. Xop jty4yen B IMH3e
116 Ontuyeckast cuctema Qoroarnmnapara, MHUKPOCKONa M
' TeJIeCKOIa




I'maz xak onrtuyeckas cucrema. bnm3opykocTts u

11.7
JaJIbHO30PKOCTh
118 Paznoxxenue 6enoro ceera B criektp. OnbiTel HeroTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus ceTa
[IpakTuueckue padbOTHI:
HccnenoBanme  3aBUCUMOCTH  yrjia  OTPaKCHHUS
CBETOBOTO JIy4a OT yIJla MaJeHuUs.
N3ydyenune xapakTepuCTHUK H300paxKeHHs MpeaMeTa B
IIJIOCKOM 3€pKaJie.
HccnenoBanne  3aBUCHMOCTH — yIila  MPEIOMIICHHUS
CBETOBOT'O JIy4a OT yIJja IMaJIcHUs Ha TPAHUIIC «BO3IYX —
11.9 CTEKJION.
[Monyyenne wu300paXeHUH C MOMOILNBIO COOHMparomieit
JTUH3BI.
Omnpenenenne (OKYCHOTO PACCTOSIHUS W ONTHYCCKOM
CHJIBI COOMpAIOIIEH TNH3HI.
OMNBITHI 1O PA3JIOKEHHUIO OSJIOTO CBETA B CIICKT.
OneITl 1O BOCHOPHATHIO IIBETa MPEIMETOB MPHU UX
HaOJTIOICHUH Yepe3 I[BETOBBIC (PUITBTPHI
dusndeckue sBICHUS B npupoje: 3atMerus CoyHIa u
11.10 JIyHbl, 11BETa Tell, ONTHYECKHUE SIBICHHS B atMocdepe
(uBeT HEOa, pedpakius, paayra, MUPax)
111 TexHuueckue yCTpOICTBA: OUKH, MIEPUCKOIIL,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
121 Onpitel Pezepdopma u maHeTapHass MOJENb aTroMa.
' Mogens aroma bopa
129 Hcnyckanwe M TOTJIOIICHHE CBETa aTOMOM. KBaHTEHIL
1 ' JInnenyaThle CIIEKTPHI
12.3 PanuoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
124 Crtpoenue aromHoro siapa. HykinoHHas Mopens
' aTOMHOTO siapa. M30Tomnsl
125 PagnoaktuBubie mpeBpanienus. [lepuon monypacnana

ATOMHBIX AICP




SAnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsI0BOIO U

12.6
MacCOBOI0 YHCE
12.7 OHeprus cBA3M aTOMHBIX siep. CBsA3b MACCHl U SHEPTUU
128 Peakuuu cunTtesa u nenenus anep. Mcrounuku sHepruu
' CounHua u 3B€31
12.9 Snepnas osHepreruka. JlelicTBHUE  paMOAKTUBHBIX
' U3JIy4E€HUH Ha )KUBBIE OPraHU3MBbI
[IpakTyeckue paboTHI:
HaGntonieHne CIUIOMIHBIX M JMHEWYaThIX CIEKTPOB
12.10 U3JIy4EHUs.
HccnenoBanue TPEeKOB: M3MEPEHHUE SHEPTUU YACTHULIBI
10 TOPMO3HOMY TTyTH (TI0 hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA
dusnyeckue SABIEHUS B IPUPOJE: €CTECTBEHHBIN
PaavoOaKTUBHBIN ¢om, KOCMHUYECKHE Ty4H,
12.11 pPaAMOaKTUBHOE M3JIY4YCHHE MPUPOAHBIX MHMHEPAJIOB,
JEUCTBHE PpAJMOAKTHBHBIX MW3JIIYYEHUH HAa OpraHu3M
4eJI0BEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJIMBUIYAJIbHBIA TO3UMETP, KaMepa Buiibcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUN TPUPOIBI, O POJH DKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld ponu (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(UBHYECKUX 3HAHMM U UX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M TMOJE), O JBHKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTHU SIBICHUH HpUPOAbI
(MEXaHWYECKHUX, TEIUIOBBIX, OJEKTPOMArHUTHBIX W KBAaHTOBBIX),
YMEHHUE pa3ianyaTh SBJICHH 110 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKUX SBICHUHN
B OKpYXKalOIIeM MHpe, BBIACHAS WX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBaMH TOHSATHHHOTO armmapara ¥ CHMBOJIHYECKOTO
A3bIKa (PU3UKK M MCIIONB30BaHME UX ISl pElIeHUs y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MMpoNHeCChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

HCIIOJIB3Yys (1)I/ISI/I‘ICCKI/IG BCJIIMYHHBI

Brnagenne ocHOBaMHM METOZOB HAy4HOTO IIO3HAHUS C Y4ETOM
coOuo/IeHus MpaBuil 0€30MacHOro Tpyna: HaOioIeHHe (HU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMPATh HKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUI (PU3NUECKUX BETUYMH:
yYMEHUE IUIaHUPOBATH HM3MEPEHHs, CaMOCTOATEIIBHO CcOOMpaTh
OKCIEPUMEHTAIBHYIO YCTAaHOBKY 10 HHCTPYKIMH, BBIYHCIATH
3HA4YEeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEJOBaHUll;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY W
OPOBOJIUTH  MCCIEJOBAaHUE IO  MHCTPYKUUH,  IPEJICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, YUYUTHIBATh [TOTPELIHOCTH, J€JIaTh BHIBO/IbI IO Pe3yjIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myecKkux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX I

00BbsSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITH IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (U3NYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

VYMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONB3ys 3aKOHbl W (OpPMYJbl, CBS3bIBAIOIINE (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BBHIOMpATh 3aKOHBI U (HOPMYIIBI,
HE0O0XoAuMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTD IIOJTYUCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETMYNHBI, TOTYYEHHON IPU PEIIEHUH 3aauu

YMeHue XapakTepu30BaThb INPUHUMUIBI  JCHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TE€XHOJIOTHYECKHUX IPOLECCOB MO0 MX ONHMCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (PHU3HMUECKUe




3aKOHOMEPHOCTHU

10

YMeHue UCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJOTMYECKOrO IIOBEJICHUS B OKpYXKAIOLIEH cpele; MOHUMAaHUE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAEp)KaHus C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLEHUBATH JOCTOBEPHOCTb
HOJYy4eHHOM HMH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIIOJIHEHUM YYEOHBIX 3a/JaHUIl HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3NYECKOT0 COJIEp)KaHUs, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BiageHue O0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uHpopMani ©3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryi0; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCUTEIBHOCTD JABHKEHUS
PaBHOMepHOE U HepaBHOMepHOe naBHkeHHe. Cpenusis ckopocTh. Dopmyna st
1.2 BBIYHCIICHUS CpeIHEel ckopocTH: V = S/t
PaBHOMepHOE mpsMONMHENHHOE IBH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BpPEMEHHU B CIy4ae PaBHOMEPHOTO MPSIMOJIIMHEHHOTO TBUYKCHUS:
13 (1) =x,+vt
I'paduku 3aBHCMMOCTH OT BPEMEHH [UIS TPOCKIHUU CKOPOCTH, MPOCKIHH
nepeMelleHus, MyTH, KOOpPAMHATHl MpPHU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBYOKEHUHT
3aBUCUMOCTh KOOPAWHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
HIPSMOJIMHEHHOTO JIBUKEHUS:
2
S =vg # i+ ay = ;
2
@opMynbl Ui MPOEKLUUH TMEepeMELIeHNs, MPOEKIHMH CKOPOCTH U MPOEKIHUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM TIPSIMOJTMHEHHOM JBYKEHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['paduiky 3aBUCUMOCTH OT BPEMEHH [UIS TPOCKIIMH YCKOPEHHS, MPOCKINU
CKOPOCTH, NPOEKIMH TMEpPEeMEIIeHUsl, KOOPJIUHATHI TPU PABHOYCKOPEHHOM
PSIMOJIMHEHHOM JABMXKEHUU
CBoboxnoe nagenue. GopMyIbl, ONMUCHIBAIOIIKME CBOOOJHOE MAJCHHUE Tela I10
15 BepTUKAIN (ABMKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKUUH YCKOPCHHS,




NPOCKIIMH CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIDKEHHUS Tella IO OKpyXHocTdu. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
2nR
L=
T

LenTpocTtpemurenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBHOTIO

16 yckopeHus. @opMmyiia Uit BBIYMCICHUS YCKOPEHUS:
2
a. — v
" R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
V= 1
T
Macca. IInotHocts BewmecTBa. @opmyiia i BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennunHa. CloKeHue Cui
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, IEHCTBYIOIIEN Ha
TEJ0
B3anmopeiicteue Ten. Tperuit 3akoH HeroToHa:
1.11 F p _P-l—}E
112 TpeHne nokos u TpeHUe CKoabkeHUs. DopMyna 11 BEIYUCICHUS MOIYJIS CHIIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedopmaruss tena. Ynpyrue u Heymnpyrue aepopManuu. 3aKoH yIpYyroi
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHoe TArOTEHHE. 3aKOH BCCMUPHOTI'O TAT'OTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
dopmyna a7l BEIYUCICHUS CUJIBI TSHKECTH BOJIM3H MOBEepXHOCTH 3emun: F = mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
HNmnynec Tena — BeKTOopHas pu3ndeckasi BeNUYnHa.
=m0

HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMiynbse cuibl

1.16

1.17

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJIS SaMKHyTOI\/JI CUCTCMEI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. (I)OpMYJ'Ia JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckas MOITHOCTE:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIrus. d)opMyJIa JJIA BIYUCIICHUA

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHueckou sHeprun. opmMyra AJisi BEIYUCIEHUS MOTEHIIUAIbHOU




SHCPTrHUHU TCjia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

MexaHnueckas SQHEprus:

E=E;.+E 2
119 3aK0oH COXpaHEHHUs MEeXaHWYeCKOM sHeprun. PopMyia JjIsl 3aKOHA COXPAHCHUS
MEXaHMYECKOI SHepruu B OTCyTCTBUE Uil TpeHus: E = const.
[IpeBparienue MexaHUYECKO YHEPTUU TIPU HATMYUHU CHUIIBI TPCHHSI.
[IpocThie MexaHU3MBbI. «30J10TO€ MPABUIIO» MEXAHUKH.
Poruar. Momenrt cuiisl: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M +..=0
1.20
[TonBukHbIHM 1 HenoABMKHBIN O0510KK. KII/I mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®opmyna 1751 BBIYUCIICHHS 1aBJICHUs TBEPIOTO Tena:
_F
P= G
191 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocraTuyeckoe naBieHre BHYTPH KUAKOCTH.
®dopmyra 7151 BBIYUCICHHS TaBJICHHS BHYTPU KHUIKOCTH:
P=pgh+Dg,
1.22 3akoHn [lackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. Popmyna IS ONPEACICHUS BBITAIKUBAIOIIEH CHJIBI,
JICHCTBYIOILEH Ha TEJO, IOTPYKEHHOE B KUIKOCTD WM ras:
1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanue CYAO0B 1 BO3AYXOIIABAHUC




1.24

1.25

Mexannueckue KoneOaHus. AMIUIMTYHA, TEPUOJ M YacToTa KoJeOaHUH.

®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruud mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue Konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTB paClpOCTpaHCHUS BOJIHDI:

h=v-T

3By'K. rpOMKOCTB U BBICOTA 3BYKA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIIC

nByx cpell. IHdpa3Byk u yiIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIBI; >KECTKOCTH
OPYXHUHBL; KO3(PPUIIEHTa TPEHUS CKOJIbXKEHHUS; pabOThl CHIIBI TPEHUS, CHIIbI
YIPYTOCTH; CPEIHEH CKOPOCTH JBHMXKEHHs Opycka NO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus Opycka Npu ABMKEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOIEro Ha phlyar;
paboThl CWJIBI YIPYroCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6s10ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOIO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHUJIBI OT 00BbEMa MOTPYKEHHON
YacCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO JAABJICHUS U OT
pOZia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAOIIEH B MPYKUHE, OT CTEIECHH
negopMaluu MpYKUHBI, YCKOPEeHUs: Opycka OT yrjla HakJOHA HaIlpaBIISIOIICH;
nepuoa (4acToThbl) KoseOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Mepuoaa
KOJIEOAaHUH MPY)KUHHOTO MasTHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
HCCJIEIOBAaHNE HE3aBHCUMOCTH IEpHojJa KoJieOaHUl HUTSAHOTO MasTHHUKA OT

Macchl rpysa. [IpoBepka ycioBus paBHOBECHS pblyara

1.30

Qusuueckue AGNeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C  Pa3IMYHBIMU
CKOPOCTSAMU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBBI W OTIUBBI, JABUKXCHUC TIJIAHCT CoaHeyHon CHUCTCMBEI,




PEaKTHUBHOE JIBI)KEHHE >KUBBIX OPraHU3MOB, PblYard B TEJE YeJIOBEKA, BIMSHUE
atMoc(epHOro HaBieHUS Ha KUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CeliCMUYECKUe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPECHUA, AOWHAMOMECTpP, IIOAIIMWIIHUKHK, PAKEThI, pbIYyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

L3l COOOILAoIIUeECs] COCY/Abl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY 1 TEXHUKE

2 TEIIVIOBBIE ABJIEHU A
OCHOBHBIE ~ TOJIO)KEHUSI ~ MOJIEKYJIIPHO-KUHETUYECKOH  TEOpUU  CTPOEHHUS

2.1 BemecTBa. Mozenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopgHble Tena

Y JIBuxenne dyactun BemiectBa. CBsI3b  CKOPOCTH  JBMKEHMSI YacTHUIl C

' Temneparypoil. bpoyHoBckoe aBumxenue, nuddysus

2.3 CMaunBaHue U KalWUISPHBIE SIBICHUS

2.4 TemoBoe paclIupeHne U CxaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennsist sHeprus. PabGora u Temuomepenauya Kak CIOCOObI HM3MEHEHMS

' BHYTPEHHEHN HEPTrUun

2.7 Bunel Tenonepenayn: TeMIONPOBOIHOCTh, KOHBEKIINS, U3TyUCHHE
Harpesanne wu oxnaxzaeHue Tten. KoaudectBo  TemnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAHEHHWsS PHEPIMM B TEIUIOBBIX MPOIECCAX. YPABHEHHE TEIIOBOTO
OanaHca:

2.9
QO +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHEHHE BHYTPEHHENM OSHEPrUU B IPOLIECCE

210 ucnapeHus W KoHjaeHcanuu. KumeHue IKUIKOCTH. YJelbHas TerioTa

' napooOpazoBanusi: L = Q/m

2.11 BraxxnocTs Bo31yXa




2.12

2.13

2.14

2.15

[InaBnenne wn Kpucrasmsanus. I3MeHeHWe BHYTpEHHEH OHEpPIUM IIpH

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpCHHHH OHEPIYs CropaHus TOILJIMBA. Y,Z[CJ'II)HaH TCIJIOTA CrOpaHus TOILIIMBA:

q=Q/m

[Tpuntumne! paboTe! TermoBbix ABuratenei. KI1J[ TermoBoro aurarens

Ipaxmuuyeckue pabomul

H3mepenue ynenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOM TeMIepaTypbl (QUKCUPOBAHHOM
MacChl, B KOTOPYHK) ONYIIEH HArpeTbli UIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/JAHHOT'O HArpeThIM LWJIWHIPOM, IOCJIE OIYCKAHMS €ro B BOAY KOMHATHOM
TEMIEPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTU BO3AYXa; YACIbHOM TEIUIOTHI
IJIaBJIeHUs Jbpja. MccinenoBaHue M3MEHEHMsS TEMIIEpATypbl  BOABI  MPU
pa3MYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa MPU CMEIIUBAHUU XOJOJHOU U

ropsiuei BOJbI; MpoIecca UCTIapEeHUs

2.16

Duszuueckue s61eHUS 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B NIPHUPOAC, KPUCTAJUIBI B IPUPOALC, U3IIYUCHHUC COJ'IHI_[a, 3aMCpP3aHUC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETp, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUa 3JEKTPUUECKHX 3apsiioB
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn

CYTMEPIO3UINH YJCKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsgoB. /[lelicTBHE DJIEKTPUYECKOrO MO Ha

aeKTpuyecKue 3apsiabl. [[poBOIHUKN U AUDTIEKTPUKHU

3.6

[TocTosiHHBIN AIEKTpUYECKU TOK. JlecTBUS 3neKTprudyeckoro Toka. Cuiia Toka.




Hanpsixenue.

I=qg/t,U=A/q

DJIeKTPUYECKOE COPOTUBIICHHE. Y ICTbHOE AIEKTPUIECKOE COIPOTUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma ayis1 yyactka snekrpuueckoi rernu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
39 [TapanenpHOE COeTUHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUS:
U=U:I=I+1; Rz%.
CwmenianHble COETMHEHUS TPOBOIHUKOB
PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlena:
3.11 2
O=I"-R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHH
MarHUTHON HHIIYKIIUU
313 MarauTHoe TmoOJI€ TOCTOSHHOI'O MarHmra. BsamMonelcTBHE NOCTOSHHBIX
MarHHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHne >5ekTpoMarauTHoN nHAyKIuu. [Ipasuio Jlenna
Ilpakmuueckue pabomol
W3mepenne  DJIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3UCTOpPA;  MOITHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
316 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B TIPOBOJHHUKE

(pe3ucTopsl, 1aMIIO4Ka), OT HANPSKEHHUs] HAa KOHLIAX IIPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTUBIIEHUs OT JJIMHBI IIPOBOJHUKA, ILIOIIAAN €ro IMONEPEYHOr0 CEYEHUs U
YAEIBHOIO COIIPOTUBIICHHUS.

[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM




COCIMHCHUH IIPOBOAHUKOB; IIpaBuWjia IJId CHJIbI SJICKTPUYCCKOrO TOKa IIpH

napauieIbHOM COEIMHEHUU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuueckue sA6leHUs 6 nNpupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE TOJIE 3eMJIH, IPEi( MOIIOCOB,
POJIb MArHUTHOTO TIOJIST JUISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AICKTPUICCKHE
NPEIOXPAHUTEIHN, DIEKTPOMArHUT, OSJIEKTPOJBUTATENbh MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoOMarHUTHBIX BOJH
3.20 JlyueBas monensb cBeta. [IpsMonuHeiiHOe pacpocTpaHeHUe CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cseta
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JUH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mMpudopsl
IIpaxmuueckue pabomoi
###HPar#t#13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTostHAs COOMPAIONIE JIMH3HI (IT0 CBOMCTBY PaBEHCTBA pa3MEpOB IpEAMETa 1
U300pakeHHsl, KOr/la MpeaMeT PacHojoXeH B JBOWHOM (oKyce), MmokazaTess
3.26 MPEIOMIIEHUS CTEeKIA.
###HPar#t#lccnenoBanue CBOMCTBA M300paKEHUS, MOTYYCHHOTO C TTOMOIIBIO
coOuparomiel JHMH3bI, W3MEHEHUS (OKYCHOTO PACCTOSIHHUSI JIBYX CJIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIja TMPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHHULIE «BO3/IYX — CTEKJIO»
327 Qusuueckue saenenusi 6 npupode. 3arMmenHuss ComHua u JlyHel, 1Berta Teu,
' ONTHYECKHE SBJIEHUS B aTMocepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.98 Texnuueckue ycmpoticméa: OYKH, TEpUCKON, (oToannapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
a1 PagnoaktuBHOCT. Anb(da-, Oeta-, ramma-uznyuyenus. Peaknuu anbda-u Oera-

pacnazia




4.2

Omnsitsl Peszepdopaa no paccessuuro anbga-yactun. IlnanerapHas Mozaens aToma

4.3 CocraB aTomHOrO sipa. M30ToIs!

4.4 [Iepnon nonypacnaza aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOI0 U MaCCOBOT'O YUCEN
Qu3uueckue s61eHUs 6 Npupooe. €CTECTBEHHBIN pPaJAMOAKTUBHBIN (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3JIyY€HHUE IPHUPOJHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4EJI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAIBHBIN JO3UMETpP, Kamepa

Bunbcona, snepHas s3HEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» dusuka: 7-i kacc: 6a30BbIA YPOBEHB: YUEOHUK; 3-¢ U3aHuE, TepepadOTaHHOE
[Tepeimkun .M., IBanoB A.W. AxuimonepHoe o6111ecTBo «31arenbeTBo
«IIpocBemienue»

» Gusuka: 8- kmacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/laHue, nepepadboTaHHOe
[Teprimkun .M., IBanoB A.M. AkuronepHoe o611ecTBo «31arenbeTBo
«IIpocBemenue»

» duzuka: 9-i kiacc: 0a30BbI YPOBEHB: YUEOHHUK; 3-€ U3/IaHue, epepadoTaHHOE
[eppimkua .M., I'ytauk E.M., IBanoB A.U. u ap. AkiiroHepHO€e 00111eCTBO
«H3marensctBo «lIpocsemienue»

Jlykammk B.1. Coopnauk 3amau o gusuke. 7-9 k.- M. : IIpocsemenue, 2015-

240c.

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA

®dwusnka: 7 kiacc: 6a30BbI YPOBEHB: JUAAKTUUECKUE MAaTepUANIbl: TUIAKTHYECKOE mocoone /
A.E. Mapom, E.A. Mapon. — 3 uznanue — [IpocBemenue, 2023.

®dwusmka: 7 knacc: 6a30BbI YPOBEHB: COOPHUK BOIPOCOB M 3a7a4: yueOoHoe mocodue / A E.
Mapon, E.A. Mapon. — 3 uzganue — [Ipocsemenue, 2023.

®dusmka: 8 knacc: 6a30BbIA YPOBEHbB: UIAKTHUUECKUE MAaTepUaIbl: TUIAKTUUECKOe mocooue /
A.E. Mapown, E.A. MapoHn. — 3 uznanue — [Ipocsemienue, 2023.

®dusmka: 8 knacc: 6a30BbIM YPOBEHB: COOPHUK BOMPOCOB M 3a1a4: yueOoHoe mocodue / A E.

Mapon, E.A. Mapon. — 3 uzganue — [Ipocsemenue, 2023.



®dusmka: 8 knacc: 6a30BbI YPOBEHB: AUIAKTHUECKHAE MaTEPHANIBL: TUIAKTHYECKOE TTocooue /
A.E. Mapown, E.A. MapoH. — 3 uznanue — [Ipocsemienue, 2023.

®dusmka: 8 kinacc: 6a30BbI YPOBEHB: COOPHUK BOIPOCOB M 3a1a4: yueOHoe mocodue / A E.
Mapon, E.A. MapoHn. — 3 uznanue — [IpocBemenue, 2023.

Odusuka: 9 knacc: 6a30BbI YPOBEHbB: IUJAKTUYECKUE MaTePHAIIbI: TUJaKTHYECKOe Tocooue /
A.E. Mapown, E.A. MapoH. — 3 uznanue — [Ipocsemienue, 2023.

®dusuka: 9 knacc: 6a30BbId ypOBEHB: COOPHUK BOIIPOCOB M 33/1a4: yuebHoe nocodue / A.E.
Mapon, E.A. Mapon. — 3 uzganue — [Ipocsemenue, 2023

Jlykamuk B.U. COopHuuk 3anau no ¢usuke. M- : [Ipocsemenue,2015-240c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[Tnardopma «Poccuiickasi 3EKTPOHHAS TITKOJIA

http://resh.edu.ru.

3aouHas pusuko-rexuuveckas mkoina MOTU

http://school.mipt.ru

http://www.fizika.ru/— caiiT as yautenei Gu3uku, yqanmxcs 7-9 KIaccoB U UX POJMTEINEH

bubmmoreka [{TOK https://m.edsoo.ru/ff0c245a






