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MNOACHUTEJIbHAS 3AITNCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OO0IEro oOpa3oBaHMsS COCTaBJeHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHUN K pe3yilbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpexactaBieHHbx B DPI'OC OO0, a Takxke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHuws W KoHIenmmu mnpenojaBaHus y4eOHOTO
npenmera «Ou3nKa.

[IporpamMa 1o (¢u3KMKe Ha YpPOBHE OCHOBHOIO 0OIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOMU
oOpasoBarenbHONM Tmporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydeToM
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusl y4eOHOro
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (OpPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIONMXCS M OPraHM3alUI0 HM3Y4YCeHUs (QHU3UKU Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOyueHHus, a  TakkKe  MEXKIPEAMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMS.

[Iporpamma no (u3mMKe ycTaHaBIMBAeT paclpejesieHue y4eOHOTro marepuana Mo rojiam
o0ydeHust (1Mo Kiaccam), NpenjgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHsI MPEAMETHOTO COJEpKaHUS U y4yeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma 1o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHs METOANYECKON TOMOIIU YUUTETIO
B CO3/IaHUU paboyelt MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

dusmka gBIsSETCS CUCTEMOOOPA3yIOIUM Ul €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIBKY (pH3MUecKue 3aKOHBI JISKAaT B OCHOBE IPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruel, actpoHomueld u (uznyeckoil reorpagueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEJIOCTABISET HambOosiee sICHbIe 00pa3ibl NMPUMEHEHHs HAyYHOTO METOoja
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

Opna U3 rNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopazoBaHus
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYYHOH TIpPaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpeNIojiaraeT OBJIAJCHHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMH, XapaKTePHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

® Hay4HO OOBSICHSTH SIBICHUS,

® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;

® UHTEPIPETHUPOBATH JAHHBIC U UCTIOJIH30BATh HAYYHBIE IOKA3ATEIbCTBA JIJIS TIOTYICHUS

BBIBOZIOBY.
Llenu u3yueHust (QU3MKM HA YpPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs ONpEAETCHbI B
KOHIICTIIIUH TIpernoiaBaHust ydeOHoro mpeaMera «DPusnka» B 00pa3oBaTeIbHBIX OpraHU3aIMIX
Poccuiickoit @enepaiinu, peaan3yonmx 0CHOBHbIE 00111e00pa30BaTeIbHbBIE IPOTPAMMBI.
[enu nzydyenust pusuku:
e [puOOpeTeHHEe HHTepeca M CTPEeMJICHHs OOYyYalOMIMXCSl K HAyYHOMY H3YyYEHHIO
MPUPOJIBI, PA3BUTHE UX WHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TPEICTABICHHA O HAYYHOM METOJe TIO3HaHWs © (QopMuUpoBaHHE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOLIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa N3yu4eHHUs] OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHuE MPEACTABICHUN O POJIN (PUIUKU AJI PA3BUTHUSL APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;



pasBUTHE TPEACTAaBICHUNH O BO3MOXHBIX cdepax Oyaymieir mnpodeccnoHaTbHOR
JeATEIFHOCTH, CBSI3aHHOW ¢ (PU3MKOMH, TOATOTOBKA K JAJIbHEHIIEMY OOY4EHHIO B 3TOM
HarpaBJICHUH.

JoctuxeHne S3TUX Ieliell mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00eCIeUNBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:

npuoOpeTeHne 3HaHWH O JAMCKPETHOM CTPOCHUHM BEIIECTBa, O MEXaHUYECKHX,
TETUIOBBIX, MJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSX;

npuoOpeTeHne YMEHHMH ONHCHIBATh W OOBSCHATH (U3WYECKHE SBICHHUA C
HCIIOJIb30BAHHUEM TOJTYUYCHHBIX 3HaHHﬁ;

OCBOCHHME METOJIOB pEIICHUS MPOCTEUIIMX pPACYETHBIX 3a7ad C HCIIOJIb30BaHUEM
(GU3NIECKUX MOJIENIeH, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

pPa3BUTHC YMCHI/Iﬁ Ha6JIIOI[aTB MNpUPOAHBIC ABJICHUA W  BBIIIOJIHATH  OIBITHI,
nabopaTopHble pabOTBl M HAKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C HCIOJIH30BAHUEM
U3MEPUTEIIBHBIX IPUOOPOB;

OCBOCHHE TIPHEMOB paboThl ¢ WH(pOpManmel (GU3NIECKOro COACpKAHMS, BKIFOUAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTI)KCHUSX (U3MKH, aHAIN3 W KPUTHUECKOE
OlLICHUBaHKE UHPOPMALINH;

3HAKOMCTBO cO c(hepamu Tpo(heCCHOHATLHOM JACITeIFHOCTH, CBI3aHHBIMU C (PU3UKOMH,
U COBPEMCHHBIMHU TEXHOJIOTHUSIMH, OCHOBaHHBIMH Ha JIOCTHIKCHHUSAX (PU3UUCCKOM
HAYKH.

OO1iee ynClIo 4acoB, pEKOMEHJAOBAHHBIX NJIS M3Y4YeHUsS (U3UKH Ha 0a30BOM YPOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeni0), B 8 kiacce — 68 yacoB (2 yaca B HE/IEIIO),
B 9 kiacce — 102 yaca (3 Jaca B Hezieio).

[Ipennaraemelii B mporpaMme mo (Qu3uKe INepedyeHb Ja0opaTOpHBIX pabOT M OIBITOB
SBJISIETCS PEKOMEHAATENIbHBIM, YUUTENb JeJaeT BHIOOp MPH MPOBEJCHUN Ja00paTOPHbIX padoT U
OTBITOB C YUE€TOM MHJIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJAEPKAHUE OBYYEHUA

7 KUIIACC
®Du3uka 1 eé poJib B IO3HAHUM OKPY:KAIOIIEero MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3nYeCKUe SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FTIEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ousnueckue BenWUMHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemnocTs nu3mMepenuii MexxayHapoHas CUCTEMa €IUHUII.

Kak ¢usuka m apyrue ecTecTBeHHbIE HAyKH H3Yy4daloT Npupony. EcrecTBeHHOHAYYHBIH
METOJl TO3HaHMs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4yHOIO BOIIPOCA, BBIIBM)KEHUE THIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro spieHus. Omnucanue
(bU3NUECKUX SIBICHHUH C TIOMOLIBIO MOJAETICH

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATOTOBBIM M IU(POBBIM

npuopom.

Jlabopamopnuvie pabomot u onvimel.

Omnpenenenne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO IpUodopa.
N3mepenne paccTOsTHUM.
N3mepenune o0bE€Ma KUIKOCTU U TBEPAOIO TENA.
Ornpezenenue pa3MepoB MajlbIX TEJ.
W3mepenue TemmepaTypbl IHpH IOMOLIM UAKOCTHOTO TEpPMOMETpa M JaTuuKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccienoBaHMs MO IPOBEPKE TMIIOTE3BI: NAJbHOCTH IMOJIETA ILIAPHKA,
MYIEHHOTO TOPU30HTAJIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.
ITepBoHaya/bHBIC CBEICHUSI O CTPOCHUH BelllecTBAa.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBukenue yacTtul] BemiecTBa. CBSI3b CKOPOCTHU JBHKEHHSI YaCTUL[ C TEeMIIEpaTypOu.
bpoyHnoBckoe naBmxkenue, auddysus. B3aummopaelicTBHe dYacTHI] BellecTBa: NPUTSDKEHUE H
OTTaJIKUBAHUE.

ArperaTHple COCTOSIHMS  BELIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH M  TBEPABIX
(kpucTayminyeckux) Ted. B3anMoCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSPHBIM CTpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmonenue nuddys3un.

3. HalGmionenue siBieHUN, OOBSICHSIOMMXCS MPUTSHKEHUEM UM OTTAJKMBAHUEM YacCTHI]

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimel.

1. OueHka AMaMeTpa aToMa METOJIOM PSAJIOB (C UCHOIB30BaHUEM (GoTorpaduii).

2. OnbIThl 1O HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHHs ra30B.

3. OmnbIThl 1O 0OHAPYKEHUIO AEUCTBUSI CUI MOJIEKYJISIPHOTO MPUTSHKEHUS.

J{BMKeHHe U B3aUMOACCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOE JABWKEHHE. CKOPOCTH.
Cpenssist CKOpoCTb ITPY HEPAaBHOMEPHOM JBMKEHHUH. PacueT myTH U BpeMEeHH IBUIKEHUSI.

SBneHne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHe Tesl Kak MNpUYMHA W3MEHEHUS
CKOPOCTH JBMXKEHHMS Tel. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00beMa BElIeCTBa.

uhwnNE



Cwia Kak XapakTepucThka B3aumojnencTtBus Tein. Cuna ymnpyroctd u 3akoH ['yka.
H3mepenune cuiibl ¢ MOMOIIBIO JWHAMOMETpa. SIBleHHEe TATOTeHUs W cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux maHetax. Bec Tema. HeBecomocTh. CnokeHue cuil, HAaIpaBJIEHHBIX I10
oaHoil mpsiMoi. PaBHoaelicTByromas cuil. Cuia TpeHus. TpeHre CKOJIbKEHHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCcKOro IBUKEHUS Tela.
H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABMXKESHUS.
HaburonieHue sBjaeHUS MHEPIUH.
Habmoienue u3aMeHeHus: CKOpocTy MU B3aUMOJICHCTBUH TEIl.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJICHHBIX 110 OJJHON MPSMOH.
Jlaﬁopamopuble pabomwt u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B HKHIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).
2. OmpezneneHue cpelHEd CKOPOCTH CKOJbXEHHUS OpycKa WIM IIapUKa [0 HAKJIOHHOMN
MJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.
4. OmnbIThl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) HIpyKUHBI OT
IIPUIIOKEHHOM CHJIBI.
5. OmnbIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIbKEHHUS OT Beca Tella U
XapakTepa COIPHUKACAIOIINXCS IOBEPXHOCTEH.
JlaByieHue TBEPABIX TeJl, JKUAKOCTEl U ra3os.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETUUEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJeHUs Ta3a OT oO0bema, Temnepatypsl. [lepenava naBneHus: TBEpAbIMU TeAMH, KUAKOCTIMU
u razamu. 3akoH Ilackans. [THeBMaTnueckue MamuHbl. 3aBUCHMOCTH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratuueckuit  mapamokc. CooOmaromuecss cocyasl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe AaBieHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIITHON
o6omoukn 3emnu. OnbiTr Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nns u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo. BrlTankuBaromias (apXxuMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

OUAWN e

w

1. 3aBHCHMOCTB JaBIEHUA raza OT TEMIEPATYPHI.

2. llepenaua naBneHUs KUIAKOCTHIO U ra30oM.

3. CooOmaromuecs cocysl.

4. T'mppaBinyeckuii mpecc.

5. TlposiBieHue neicTBHs aTMOC(HEPHOTO JaBJICHUS.

6. 3aBUCHMMOCTb BBITAJKMBAIOIIEH CHUIIBI OT OO0BEMAa NOTPYXKEHHOW YacTH Telna U
IIJIOTHOCTU KUIKOCTH.

7. PaBeHCTBO BBITAJKHUBAIOLIEH CUIIBI BECY BBITECHEHHOM KM AKOCTH.

8. VYcinoBue IUIaBaHMs TeN: IUIABAHME WM IIOTPY)KEHHE Tel B 3aBUCHMOCTH OT
COOTHOUICHUS IJIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJie OT 00bEMa MOrpy:KEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmpezneneHue BBITAJIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha TEJO, MOIPYKEHHOE B
AKUIKOCTb.



3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECA CHJIBI, JEHCTBYIOLIEM HA TEJIO B
JKUJKOCTH, OT MACCHI TeJA.

4. OnbIThl, TEMOHCTPUPYIOIIKE 3aBUCUMOCTh BBITAJKUBAIOIIEH CUIIBI, IEUCTBYIOIIECH HA
TEJO B KUJIKOCTH, OT 00bEMA MOTrPY:KEHHOHN B JKUJIKOCTh YACTH Te€Jla U OT IUNIOTHOCTH
YKUJIKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKHM U OIpeAelieHHe €€
IrPYy30I0ABbEMHOCTH.

PaGora u MOIIHOCTH. DHeEpPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuiio paBHOBecus
peryara. [IpuMeHeHue mpaBuiIa paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKHU.
Koadpdumuent mnonesnoro aeiictBus (manee — KIIJ[) mpocTteix mexanu3moB. IIpocTwie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunetnmueckas M mnoreHUMalbHas sHeprus. IIpeBpamienue
OJIHOTO BUJIa MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPIHUH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwsie pabomot u onvimeul.

1. Ompenenenue pabOTHl CHJIBI TPEHHS TMPU PABHOMEPHOM JIBIDKEHUM Teja IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.

3. Hsmepenune KII/l HaKIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOU SHEPIHUH.

8 KUIACC

TenoBble ABJICHUS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TeOpUH CTpOeHMs BellecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyJl. OmbITbl, NOATBEPKIAIOIIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPAOTO, JKUIKOTO U ra3000pa3HOT0 COCTOSHUM BelecTBa. Kpucraminueckue u
amopdusie Tena. OObsiCHEHWE CBOWCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauuMBaHME M KaloWUIApHbIE siBlieHUs. TeruioBoe
pAacCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHHS YacTHIIL.
Buytpennsis sHeprus. CrnocoObl U3MEHEHHUS BHYTpPEHHEH »SHepruu: Tervionepenaya u
coBepireHre paboThl. BUpl Teruionepenaun: TerionpoOBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KonudecTBOo TemnoTel. YaenbHas TEIJIOEMKOCTh BEIIECTBAa. 1e€MI000MEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TErUIoBOro OanaHca. [lnaBneHue u OTBepJeBaHUE KPUCTATUIMYECKUX
BEIIECTB. YAeNbHas TemioTa maBieHus. [lapooOpa3oBanume u KoHueHcanus. Vcmapenue.
Kunenue. YnaenbHas Temiora mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEMIIEpaTypbl KHWIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

Bnaxnocts Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuatmuner padotel TemnmoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TermoBbie
JIBUTaTEIH U 3alIUTa OKPY>KArOLIEH Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaX.

Hemoncmpavyuu.

1. HaGmoneHnne 6pOyHOBCKOTO JABHKCHHSL.

2. HaGmoaenue nuddy3uu.

3. HalGnronenue siBneHUI cCMauyuBaHUS M KAWL PHBIX SBICHUH.



4. HabmroneHue TerIoBOro PacuIupeHus TEl.
5. H3meHenue naBieHus raza npu U3MEHEHUU 00bEMA U HarpEeBaHUU WM OXJIAXK]ICHUU.
6. IlpaBuna uzmepeHus TeMiepaTypsbl.
7. Bunel remionepenayn.

8. OxutaxkaeHue npu COBEpPIICHUU PaOOTHI.

9. HarpeBanue rpu coBepilieHUU PaOOTHl BHEIIHUMU CHIIAMHU.

10. CpaBHeHuE TEMIIOEMKOCTEN Pa3InYHbIX BEILIECTB.

11. HaGnroieHue KUneHusl.

12. HabmroieHue moCTOSIHCTBA TEMIIEPATYPhI PH TUIaBJICHUH.

13. Moaenu TerOBBIX JBUTaTEIICH.

Jlabopamopnwvie pabomot u onvimeol.

OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO TPUTSHKCHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OMBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACITUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Oripezenienne 1aBieHUs BO3AyXa B OAJJIOHE IINPHUIIA.

OnBbITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh [IaBJICHHS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHUS.

[IpoBepka THUMOTE3bl JMHEWHOW 3aBUCUMOCTU JUIMHBI CTOJOWMKA >KUIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphbl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH 3HEpPrHM Teja B pe3ysbTare TEIUIoNepenayn 1

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJeHHs TEIIOOOMEHA TPU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MpU TEIUIOOOMEHE C

HarpeTbIM METAJNINYECKUM IIUIHHIPOM.

10. Onpenienenue yeabHON TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

DJleKTpUYeCKHe U MATHUTHBIEC SIBJICHUS.

OnekTtpuzaiusi Ten. J[Ba poma 3JIEKTpHUUECKUX 3apsnoB. BzaumosencTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCUMOCTH CHIJIBI B3aWMOJEUCTBUS 3apSKEHHBIX TeT OT BEIUYHHBI
3apsIIOB U PACCTOSIHUS MEXKTY TEJIaMH ).

Onektpuueckoe nose. Hanpspk€HHOCTD anekTpudeckoro nois. [IpuHuun cynepno3uuuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snextpudeckux 3apsioB. DJIEMEHTapHbIM snekTpudeckuid 3apsa. CtpoeHue
aroMa. [IpOBOHUKY U TUATIEKTPUKH. 3aKOH COXPAHEHHUS AJIEKTPUUECKOTO 3apsiaa.

ONEKTPUUYECKUI TOK. YCIOBUS CYHIECTBOBAHMS JIJIEKTPUUECKOro ToOKa. McTouHMKH
MOCTOSTHHOTO TOKa. JIeHWCTBHSI DJIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XWMHUYECKOE, MAarHUTHOE).
DIIEKTPUUECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1nenb. Cuia Toka. OIJeKTpHuYecKoe HampsbkeHne. CoNpoTHBIEHUE
MPOBOJIHUKA. YIEIbHOE CONpPOTUBJIEHUE BellecTBa. 3akoH Owma A  ydacTka LEIu.
[TocnenoBarenbHOE U MapaJUIETbHOE COETUHEHUE MTPOBOJHUKOB.

PaGota 1 MOIIHOCTD 3NEKTPUUECKOTO TOKa. 3akoH Jlxoyns—JleHna. DnekTpudecKkue emnu
Y TIOTPEOUTEH JIEKTPUUIECKON dHEpTrun B ObITYy. KOpoTKO€E 3aMbIKaHueE.

IlocrosiHHbIE MarHuThl. B3auMonelcTBUE ITOCTOSHHBIX MAarHuTOB. MarHuTHOE MOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[efCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IOCTOSHHOrO ToKa. lcnosb3oBaHue
AJIEKTPOJIBUraTesIe B TEXHUUYECKUX YCTPOUCTBAX U Ha TPAHCIOPTE.
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Onpitel  @apagness. SIBneHue  aneKTpomMarHuTHOM  uHAykuuu. IlpaBuimo  JleHna.
OnekrporeHepatop. CrocoObl MNOMyYeHUS JIIEKTPUUYECKOW SHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

DrneKkTpu3zanus Ted.
JIBa poJia ANEeKTPUYECKUX 3apsS0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DJIeKTpOCTaTUYECKask UHIYKLIHS.
3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.
[IpoBOIHUKY U AUBIIEKTPUKH.
MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. "'a30BbIit pazps.
. U3MepeHne cuiibl TOKa aMIIEpMETPOM.
. I3mepeHue 3JeKTpuYeCcKOoro HarpsKeHNUs BOJIbTMETPOM.
. PeoctaT 1 marasuH conpoTUBIECHUI.
. B3anmopeicTere NoCTOSIHHBIX MarHUTOB.
. MozenupoBaHue HEBO3MOKHOCTH Pa3AeJICHUs IOJIOCOB MAarHUTa.
. MozenvpoBaHue MarHUTHBIX MOJICH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe moJje Toka. JJIeKTPOMAarHur.
. JleficTBMe MarHUTHOTO NOJIA HAa MPOBOJIHUK C TOKOM.
. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OnbrTer @apages.
. 3aBUCUMOCTH HaIpaBJICHUS HHIAYKITMOHHOTO TOKA OT YCIIOBUN €ro BO3SHUKHOBEHHS.
25. DneKkTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnwvie padbomot u onvimol.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIUU Tell MHAYKIUEH U MPU CONTPUKOCHOBEHUH.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAIEKTPUKH.
CoOopka u mpoBepka padOThI IMEKTPUIECKOM MU MOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CUIIbI TOKA.
N3mepenne u peryaupoBaHue HAPsHKCHHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHUS
pE3UCTOpa M HAMPSDKEHUS Ha PE3UCTOPE.
7. OnpITbl, JEMOHCTPUPYIOLIME  3aBUCUMOCTh  3JEKTPUUYECKOTO  CONMPOTHUBIICHHS
MIPOBOJIHUKA OT €0 JIJIMHBI, TIJIOMIAIX TTOTIEPEYHOTO CEYCHHS U MaTepHaa.
8. IlpoBepka mpaBmiIa CIIOXKEHUS HANPSHKEHUW TPHU TOCIEI0BATEILHOM COCIUHEHUH
JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBwiia JIsi CHIIBI TOKA TIPH MApauIeIbBHOM COSTMHEHUH PE3UCTOPOB.
10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOP.
11. OnpeneneHre MOITHOCTH JIEKTPUUECKOTO TOKA, BBIEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UAYLIETO Y€pe3 JIAMIIOUKY, OT HAIpsHKEHUS
Ha Hel.
13. Onpenenenue KIIJ] HarpeBaTens.
14. VccnenoBanne MarHUTHOTO B3aMMOJIEHCTBUS IOCTOSIHHBIX MArHUTOB.
15. 3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pazJieJICHUN.
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16. UccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUS KAaTyIIKU C TOKOM U
Mar"uTa oT CHJbl TOKa U HAaIIPaBJIEHUS TOKA B KaTYyIIIKE.

18. M3yueHue neicTBUSI MAarHUTHOTO T10JIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue paboThl 3J1€KTPOIBUTATEIIS.

20. Usmepenune KIIJI anekTpoaBuraTeibHOM YCTaHOBKH.

21. OnbITHl 110 MCCIIEAOBAHUIO SIBJIEHMSI DJIEKTPOMATHUTHONM HHAYKLMU: HCCIET0BAHUE

M3MEHEHUH 3HAYCHMs U HAIIPABJICHUS MHAYKLIIMOHHOIO TOKA.
9 KJIACC

Mexanun4yeckue siBJICHHA.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO0 JBWKEHHUs. PaBHOMepHOe mpsMoiMHENHOe ABMkeHue. HepaBHomepHoe
npsiMojMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tella IPH HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe npsiMonuHelHoe nBukenne. CBoboiHoe majgenue. OnbIThl
lNanunes.

PaBHOoMepHOE ABMXkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJ10Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. Ilpunnun
CyNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
IIOKOS1, APYTHE BUJBI TPEHUSL.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpEHHE CBOOOIHOIO MaJeHUs.
JBuxenne 1uaHer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[EepPErpy3KHu.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynee tena. M3menenue umnynbsca. Mnynsc cuibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeakTuBHOE IBUKECHHE.

Mexanunueckass paboTa U MOUTHOCTh. Pabota cui TspKecTH, ympyroctu, TpeHus. CBsi3b
sHepruu u pabotel. [loTeHlmanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTeHumanpHas 3HEprus ckarou npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON PHEPTHH.

Hemoncmpayuu.

1. HalmoneHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIBHO Pa3HBIX Te OTCUETA.

2. CpaBHeHME IyTEH W TPACKTOPHUU JBUKEHHSI OJHOTO M TOrO K€ Tejla OTHOCHUTEIBHO

pPa3HBIX TEIl OTCUETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS MPSIMOJTMHEUHOTO JIBUKEHHUS.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOIO JIBUKECHHUSL.

5. HaGmronenue nBuKeHUs Tela MO OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHUN, IPOUCXOAIUX B cucTteMe oTcuéra «Tenexka»

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUXKEHUH OTHOCUTENILHO KaOHHeTa (PU3HKH.

7. 3aBHUCUMOCTb YCKOPEHHs TeJla OT MACCHI TeNla U IEHCTBYIOIIEH Ha HETO CHJIBI.

8. HabmoneHue paBeHCTBA CHII IPY B3aUMOJCHCTBUU TEJI.

9. H3meHeHue Beca Tella IPpU YCKOPEHHOM JBUYKEHUU.

10. IIepenaya ummysbca IIpy B3aMMOJECHCTBUU TEIL.

11. TIpeoOpazoBaHust SHEPTUU TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMIyibca Ipu abCOTIOTHO YIIPYrOM B3aUMOJICHCTBUY.



14. HabmoieHue peakTUBHOTO JIBHKCHUSI.

15. CoxpaHeHre MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM IaICHUH.

16. CoxpaHeHuEe MEXaHUYECKOW SHEPTUU IIPHU JIBUKEHUU TeJla MO IEHCTBUEM IIPYKUHBI.

Jlabopamopuwsie padbomot u onvimeol.

1. KoHcTpyHMpoBaHuE TpakTa Ul pa3roHa W JAJIbHEHIIEr0 PaBHOMEPHOIO ABM)KEHUS
HIapUKa WK TEIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHUS OpycKa WM JBMKCHHS IAapHUKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmpexneneHue YCKOpEHHUs Tejla IPU PABHOYCKOPEHHOM JBMKEHMHM IO HAKJIOHHOUN
IJIOCKOCTH.

4. HccrnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH MPH PABHOYCKOPEHHOM JBUKECHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTes3bl: €CIM MPU PABHOYCKOPEHHOM JBMKEHHHM 0€3 HayalbHOI
CKOPOCTH IIyTH OTHOCSTCS KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
MPOMEKYTKH BPEMEHH OJJMHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI HOPMaJbHOTO
JABJICHHUSL.

7. Omnpenenenne KO3PPHUIUEHTA TPEHUS CKOTBKEHHS.

Ornpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHS NpPU PABHOMEPHOM JIBJKEHUU Teja I10

TOPU30HTAILHOM MOBEPXHOCTH.
10. Onpenenenue pabOThl CHJIBI YIPYTOCTU MPU TMOABEME TpPy3a C HCIHOJIb30BAaHUEM
HEMNOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.
11. M3y4yeHne 3aKOHa COXPaHEHUsI SHEPTUU.
Mexanu4yeckue Koje0aHUs U BOJTHBDI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUH: MepHOA, 4acToTa,
aMIMTyna. MarematudecKuii W NpPYKUMHHBIM MasTHUKM. lIpeBpamieHune sHeprum Ipu
K0J1e0aTeIbHOM JIBUKECHUU.

3aryxatomue konebanus. Beinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CBolicTBa MeXaHN4eCKUX BOJIH. [IpoosibHBIE U OnepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ pacrpocTpaHeHHs. MexaHn4ecKue BOJHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa TOHA. OTpaskeHue 3ByKa. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuii Ten moJ1 AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmionenre BeIHYKACHHBIX KoJIeOaHUI U pe3oHaHca.

PacnipocTpaHenne npoAoabHBIX U MTONEPEYHBIX BOJIH (Ha MOJIENHN).

HabmroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI1 pe30HaHC.

JIaﬁopamopubw pabomwt u onvimol.

1. Ompenenenue 4acTOTHI M NEpHOA KOJIEOAHNH MaTeMaTUYeCKOro MasiTHUKA.

2. OmpezaeneHue 4acTOThI U NEepHOa KoJeOaHUN MPY)KMHHOT'O MasiTHUKA.

3. MHccnenoBanue 3aBUCHMMOCTH IEpHOJa KOJeOaHWH IMOABEUIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH IEpHUOJA KOJEOAHUM MPYKUHHOTO MAasgTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHUMOCTH IepHOAa KOJIOAaHWH Tpy3a, MOABELICHHOTO K HHUTH, OT
Macchl Ipy3a.

6. OmnbIThl, JEMOHCTPUPYIOLIME 3aBHUCHUMOCTh TIEpHOJa KOJeOaHUW MPYKUHHOTO
MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPY>KUHBI.
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7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.
DJIEKTPOMArHUTHOE I10JIe M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHUTHOE I1oJie. DJIEKTPOMAarHuTHblE BOJHBI. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BOJIH. [lIKkasia 351eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHKE 3J€KTPOMArHUTHBIX BOJIH JUIsI COTOBOM

CBs3H.

DnexkTpoMarHuTHas npupoaa csera. CkopocTh cBeta. BonHoOBbIe cBOCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOKCTBA CBETA.

Jlabopamopnwvie padbomot u onvimeul.

1. V3y4yeHue CBOHCTB 3JEKTPOMATHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO Tene(oHa.

CBeToBbI€ SIBJICHHS.

JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeEiiHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connia u JIyasl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpaskeHUs CBETA.

[Tpenomnienue cBera. 3akoH IpeaoMiieHus cBeta. [1oHOe BHyTpEeHHEEe OTpaKEHUE CBETA.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAXKEHHUS B ONTHYECKUX CBETOBOAX.

Jluaza. Xox nydedr B nmmze. Omnrtmyeckas cucrema (oroamnmapara, MHUKPOCKONA |
Teneckorna. ['1a3 kak ontudeckas cuctema. bin3opykocTs U 1aIbHO30PKOCTbD.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CliokKeHHEe ClIEKTPalIbHBIX 1[BETOB.
Hucnepcus ceTta.

Hemoncmpayuu.

RNV AWM

[TpsimonuHEIHOE pacIpOCTpaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBera.

OnTH4eckuii CBETOBOI.

Xon nyuelt B cobuparomeil TuH3e.

Xoq JIydeil B paccenBaroleH JIMH3E.

[Tony4yeHnue n3o00paxeHnit C MOMOIIBIO JTHH3.

[Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mopens riasa.

11. PaznokeHue 6emoro cBeTa B CIEKT).

12. Ionyuenue 6enoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

Nowus

HccnenoBanue 3aBUCHMOCTH yTJIa OTPasKEHHUS CBETOBOT'O JIy4a OT yIja MaJeHHS.
N3yueHne xapakTepuCTHK U300pakeHuUs MpeIMeTa B IIIOCKOM 3epKalie.
HccenenoBanue 3aBUCUMOCTH yIJIa MPEJIOMIICHHS CBETOBOTO JIyda OT YIJIa MajeHus Ha
TPaHHMIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHUi C MOMOIIIBIO COOMPAIOLIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITHYECKOI CHITBI COOMpPAIOIIeH INH3HI.
OnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.

OnpITBI IO BOCTIPHSTHIO I[BETA MPEIMETOB TPH HX HAONIONECHUH Yepe3 IIBETOBBIC
(GUIBTPBI.

KBanToBBIE SIBJICHHS.
OmnsiThl Pesepdopna n nnanerapuas mozaens aroma. Moaens atoma bopa. Mcemyckanue u
MOTJIOIIEHHE cBeTa aTOMOM. KBaHThI. JIMHEHYaThie CIEKTPHI.
PagunoaktuBHOCTE. Anbda, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO sifpa.
Hyknonnas Mopzens aromHoro siapa. M3oromel. PanuoaktuBHBIE mnpeBpamieHus. llepuon
noJtypacnaaa aTOMHBIX sIJIEp.



SnepHbie peakiuu. 3aKOHBI COXPAHSHHS 3apSA0BOTO M MACCOBOTO YHCEI. DHEPTHUS CBS3H
aTOMHBIX siep. CBs3b Macchl W SHepruu. Peaknmu cuHTe3a W jAelieHus suep. MCTOYHHMKH
sHeprun CosHIA U 3BE3.

SnepHas sHepreTrka. JIeHCTBUS paalOaKTHBHBIX M3JIYUCHUH Ha )KUBBIC OPraHU3MBbI.

Hemoncmpayuu.

CIHeKTpbl H3JIYUYCHHUS U TIOTJIOIICHHUS.

CIHeKTphl pa3IMYHbIX Ta30B.

CriekTp BogOpOA.

HaGmronenue TpekoB B kamepe BuibcoHa.

Pabora cuéryrika HOHU3UPYIOIIUX U3TyICHHH.

Peructparus uznydeHus mpupoIHBIX MHHEPAIOB U TIPOTYKTOB.

JIaﬁopamopnbte pabomot u onvimol.

1. HaOGmroieHue CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyUeHUSI.

2. HccnemoBanue TPEKOB: WM3MEpPEHUE SHEPTUM YACTUIBI 110 TOPMO3HOMY IyTH (110

dboTorpadusm).

3. HM3mepenue paguoakTHBHOTO (hoHA.

IHoBTOpPUTEIHbHO-000011IAK0 M MOYJIb.

[ToBTOpPUTENHEHO-0000IIAOMINK  MOAY/Ih TpPEIHA3HAUeH JUIsl CUCTEMaTH3alluk |
0000IIeHHUs IPEMETHOTO COJIEPIKAHHS U OTIBITA JIEATSILHOCTH, IPHOOPETEHHOTO MPH U3yYCHUU
BCEro Kypca (pU3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
buznke 15 00yJarommxcsl, BRIOPABIIKUX 3TOT Y4€OHBIHN MpeaMeT.

[Ipy wW3ydyeHWW JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATHU3HPYIOTCS — BUIBI
JEATCIIbHOCTH, Ha OCHOBE KOTOPBIX 00eCHeYHMBAaeTCS JOCTHIXKCHHE MPEAMETHBIX U
METaNpPEIMETHBIX TIAHUPYEMBIX Pe3yJabTaTOB O00y4eHHs, (HPOPMHUPYETCS €CTECTBEHHOHAYJIHAs
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUW MPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMHU OOBSICHATH (PUINUYCCKUE SBJIICHHS, IPUMCHSS ITOJTYYCHHBIC 3HAHUS,
peliaTth 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE M SKCTIEPUMEHTAIILHBIE.

[IpyHIMIIANbHO AEATEIbHOCTHBIA XapaKTep JAHHOIO pa3fena peain3yercs 3a CYET TOro,
YTO 00yYaroUIUeCs BHIMOIHSAIOT 33/I1aHuUs, B KOTOPBIX UM IMpeAaraercs:

Ha OCHOBE IMTOJIYYCHHBIX 3HAHHUH Paclio3HABATh U HAYYHO OOBICHATH (U3HUSCKUE SBIICHUS
B OKpYXKarollel MpHpo/ie U TOBCETHEBHOM KU3HH;

HCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (U3MUYSCKUX SBICHHUA, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSACHATH HAYYHBIC OCHOBBI Han0oJiee BAKHBIX JIOCTHIKCHUH COBPEMEHHBIX TEXHOJIOTHIA,
HaIpUMep, MPAKTHIECKOTO MCIOIh30BaHUS Pa3IMYHBIX HCTOYHUKOB YHEPTHH HAa OCHOBE 3aKOHA
MIPEBPAICHHS K COXPAHCHHSI BCEX U3BECTHBIX BUJIOB SHEPTHH.

Kaxmgas U3 TeM JaHHOTO MOAYNS BKIIOYAET OJKCIEPUMEHTAIbHOE HCCIeA0BaHUE
o0o0maromero xapakrepa. MoIyIb 3aBepIaeTcsi IPOBEACHHEM TUArHOCTHYCCKON U OIICHOYHOMN
paboThI 32 Kypc OCHOBHOTO OOIIIETO 00Opa30BaHMUS.

OUAWN e



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

W3yuyenne ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHWs HaIpaBICHO Ha

JOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MPECAMCTHBIX 06pa30BaT€HBHBIX PE3yJIbTATOB.

B pesynprate usydyenuss (uU3MKM Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs Y

oOyyaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) mnaTpMoOTH4YeCKOro BOCIIUTAHUSA:

- IIPOsIBJICHHE MHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSHHIO POCCUICKON (hU3MYECKOi
HayKH;

- IEHHOCTHOE OTHOIICHUE K TIOCTHKECHUSAM POCCUNHCKUX YUEHBIX-(PHU3HKOB;

2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTHUBHOMY Y4YaCTHIO B OOCYKIEHUH OOILECTBEHHO 3HAUYMMBIX U 3TUYECKUX
pooJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM TOCTHKECHUN (PU3UKH;

- OCO3HAaHUE BAXHOCTH MOPAJIbHO-3TUUECKUX MIPUHIUIIOB B I€ATEIILHOCTH YYEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCTIPUSITHE ACTETHYECKUX KadecTB (PU3NYECKOH HayKH: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHUE IIEHHOCTU (PM3MYECKON HayKH KakK MOILHOTO MHCTPYMEHTa IO3HaHUS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BasKHEHIIEH coCTaBIsIOIIEH KYIbTYpBbI;

- pa3BUTHE HAYYHOH JII0003HATEILHOCTH, MHTEPECA K UCCIIET0BATEIBCKON ACATEIbHOCTH;

5) popmupoBaHus KyJbTYpbl 310pPOBbS U IMOLMOHAJIBHOI0 0JIArONOTyYHs:

- OCO3HaHUE LIEHHOCTH Oe30macHoro obpas3a *KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IaCHOTO TIOBEAEHUS Ha TpPaHCIOpTe, Ha J0porax, ¢
ANEKTPUYECKUM U TETJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBUSIX;

- cpopMHUPOBAaHHOCTh HaBBbIKA pedIieKCHH, MPU3HAHUE CBOETO IpaBa Ha OIIMOKY M TaKOTro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHus:

- aKTUBHO€ Y4acTHE€ B PEUIEHMM MPAKTUYECKUX 33Jay (B pamMKax CeMbH, 00pa3oBaTelbHON
OpraHM3aluM, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJIbHOW HaIpaBIEHHOCTH,
TpeOYIOLIMX B TOM YUCIIE U PU3MUECKUX 3HAHUI;

- UHTEpeC K MPAaKTUYECKOMY M3yUeHUIO Ipodeccu, CBI3aHHBIX C PU3NKOM;

7) 3K0JI0rM4YeCKOr0 BOCIIMTAHMS:

- OpHUEHTalMsl Ha MpUMEHEHHE (U3NYECKUX 3HAHUM [UIsl peleHus 3anad B obiactu
OKpY’KaIoIllel Cpenibl, MUIAHUPOBAHUS NOCTYNKOB U OLEHKH HMX BO3MOJKHBIX IOCIEIACTBHUM
JUISl OKPY>KArOIEe CpeJibl;

- OCO3HaHHeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTeH UX pereHus;

8) aganTannu K M3MEHAIOIMMCS YCJIOBHAM COLMAJILHON M IPUPOIHOM CPeABbI:

- TOTpeOHOCTb BO B3aMMOJEHCTBUM TPU BBINOJHEHUM HWCCIEAOBAaHUNH U MPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM APYTHX;

- TIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO NeSTEIbHOCTb;

- ToTpeOHOCTh B (POPMHPOBAHMHM HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYIUPOBATh HJEH,
MOHATUS, TUTNOTE3bI O (PU3NUECKUX 00BEKTAX U SBJICHUSX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 007acTH (PU3UKY;

- IUVTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

- CTpEMJICHHE aHAIM3UPOBATH U BBIABIATH B3aUMOCBSI3U NPUPOJIbI, OOLIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;



- OLICHKAa CBOUX JEHCTBUM C YYETOM BIMSAHUA HAa OKPYXKAIOLIYI0 Cpeny, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOTO OOILEro

oOpazoBanusi y oOyuatomierocs OyayT c(hOpMUPOBaHBI MeTanpeaMeTHbie pe3yJbTaThl,
BKJIIOYAIOIME I[103HABaTEIbHbIC YHHMBEpCAJbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbIE
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble JJornvyeckue aelcTBUS:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKH O0OBEKTOB (SIBJICHHN);
yCTaHaBJIMBaTh CYIIECTBEHHBIN NMPU3HAK KiIacCH(UKAIMK, OCHOBAHUS JUIS OOOOLICHUS M
CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTU M NPOTHUBOpPEYMsI B paccMaTpuUBaeMbIX (pakTax, AAHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BBISBJISITh [IPUYMHHO-CIICICTBEHHBIC CBSI3M TPH HM3YYEeHHH (U3NYECKUX SBICHUH W
nmponeccoB, A€jlarb BbIBOAbI C  HCIIOJB30BAHUCM  JACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIFOYEHHUH, BBIABUIaTh TUIIOTE3HI O B3aUMOCBS3AX (PU3NUYECKUX BEINYMH;
CaMOCTOSITENIFHO BBIOMpaTh Croco0 pemieHus ydeOHOW (u3mueckod 3amayn (CpaBHEHHE
HECKOJIbKMX BApHAHTOB pEIICHUs, BBIOOP HamboJee MOAXOIAIEro C  y4ETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbCcKue AeiCTBHUA:

MCII0JIb30BAaTh BONPOCHI KaK HCCIIEN0BATEIbCKUII HHCTPYMEHT IMO3HAHHS;

IPOBOJUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOXKHBIM (pu3HuecKuii
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHUE (PU3UYECKOTO SIBICHUS;

OLICHMBAaTh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(POpPMAIUIO, TMOJIYYEHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (hopMyIupoBaTh 0O0OOLIEHHUS W BBIBOABI IO PE3ylbTaTaM IMPOBEAEHHOTO
HaOJI0IeHNUs, OIIBbITA, UCCIICOBAHMS;

IIPOrHO3MPOBATh BO3MOYKHOE JajlbHeWIIee pa3BUTHE (PU3NYECKHX IPOLIECCOB, a TaKKe
BBIIBUTaTh MPEIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTh pa3jIMYHble METOJbl, MHCTPYMEHTBHl M 3alpochl MpU TOHCKE U 0oTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHOU (pu3ndeckoil 3a1auu;
aHAJIN3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHGOPMALIUIO PA3TUYHBIX BHI0B
u GopM IpesICTaBICHHUS;

CaMOCTOSITENIFHO BBIOMpaTh ONTUMaJbHYIO (opMy mpeacTaBieHus HHOpPMAIUH U
WUIIOCTPUPOBATh pEIlacMble 3a7aud  HECIOKHBIMM CXEMaMH, JuarpaMmamu, HWHOU
rpaduKoi U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBUSA:

B X0/ OOCYXXJIeHHs Y4eOHOro MaTepHaia, pe3yiabTaToB JTa0OpPaTOPHBIX padOT U MPOEKTOB
3a71aBaTh BOIPOCHI 10 CYIIECTBY 00CYX/IaeMOW TEMBbI U BHICKAa3bIBaTh MJICH, HAIICIICHHBIC Ha
peleHre 3aa9u 1 NoepKaHie 0JIaroKenareIbHOCTH OOIEHMS;

COITOCTAaBJISITh CBOU CYXJICHUS C CYXJACHUSMH JAPYTHX YIaCTHHKOB JTHAIIOTa, OOHAP Y)KUBATh
pas3n4re U CXOJCTBO TO3HIINH;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;



NyOJIMYHO TPEACTABIATh PE3YNIbTAThl BHITOJHEHHOTO (PU3MUECKOTO OMbITa (IKCIIEPHUMEHTA,
UCCJIEZIOBAHHUS, IPOCKTA);

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W MHIUBUAYaJIbHOW pabOTHI Mpu
peLIeHNH KOHKPETHON (PU3UIECKOM MpoOIeMBbl;

NPUHUMATh LEJIM COBMECTHOH JICSATENbHOCTH, OpPraHU30BHIBATH JEHCTBUSA 1O €&
JOCTHKCHUIO: PACHPEACIATh POJIM, OOCYKAAaTh MPOIECCHl M PE3yNbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh pa0OTHI, JOCTHras KadyeCTBEHHOTO pe3ylbTaTa II0 CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YWICHAMHU KOMaHIbI;

OLICHUBATh KA4eCTBO CBOETO BKJIaZa B OOIIMH MPOAYKT MO KPUTEPHSIM, CaMOCTOSATEIBHO
c(OpMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIe yHHBepcaJIbHbIe yUeOHbIE AeiiCTBUS
Camoopranusauus:

BBISIBJISITH MPOOJEMBbI B KU3HEHHBIX M YYEOHBIX CUTYalUsAX, TPEOYIOIIMX JUIS PEIICHUs
buznyecKuX 3HAHMUIA;

OpUEHTUPOBATbCA B PA3JIMYHBIX [OAXO0JAX NPUHATUA peUIeHUH (MHIUBUIYalIbHOE,
MNPUHITHE PELICHUS B TPYIIEe, IPUHATHE PELICHUI TPYIIIOif);

CaMOCTOSITENIFHO COCTaBJISITh AJITOPUTM pelieHuss (PU3MUYecKoW 3ajaddl WM  TUIaHa
UCCIIEIOBaHMUSI € Y4YETOM HUMEIOUIMXCA pPECYpCcOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHUPOBaTh IIPearaéMble BAPUAHTHI PELLICHU;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJILHBIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJUIaraTh IUIaH €€ H3MEHEHHUS,

OOBSICHATh TPUYUHBI JOCTHIKEHUS (HEJOCTHXKEHUS) pe3yJbTaToB JESATEeIbHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ| BBINOJHEHUS (PU3NUYECKOTIO
MCCJIEIOBaHMS MJIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBIINXCS CUTYallUH,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3y/IbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JPYroro 4esJoBeKa B X0JIe CIOpa UM AUCKYCCUU Ha HAYYHYIO TEMY,
MIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpHU3HaBaTh CBOE MPABO Ha OMIMOKY IPU pelIeHNH PU3NYECKUX 3a7a4 UM B YTBEPKACHHSIX
Ha Hay4HbIE TEMbI M TaKOE e MPaBo JPYroro.

IMPEJIMETHBIE PE3YJIBTATbBI

K konmy oOydenus B 7 kJjacce mpeIMETHBIC Pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUI:

MCIIOJIb30BaTh MOHATHS: (PU3MUECKHE U XUMHUYECKUE sBJIEHUS, HAOIIOAeHUEe, HKCIIEPUMEHT,
MOJiedb, THUIOTE3a, EAMHMIBI (PU3NYECKUX BEIUMYMH, aTOM, MOJIEKyJla, arperaTHble
COCTOSIHUSL BemiecTBa (TBEpHAOE, JKUAKOE, Ta3000pa3HOE), MEXaHHUUECKOE JBHKEHHE
(paBHOMEpHOE, HEPAaBHOMEPHOE, NIPSIMOJIMHEWHOE), TPACKTOPHS, PAaBHOACHCTBYIOIIAs CHJIA,
nedopmanus (ynpyras, niaacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

pasnnyath sBieHus (qud@y3us, TEmIoBoe ABMKEHHME YAacTHIl BEIIECTBA, PaBHOMEPHOE
JBIKCHHE, HEPAaBHOMEPHOE [BIDKECHUE, WHEPLUsS, B3aUMOACHCTBHE TEJ, PaBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpalleHUs, lepefada AaBiIcHUS TBEPIABIMHU TEIaMH,
KMIKOCTAMU M ra3aMmM, arMoc(epHoe [aBjeHUE, IIJIaBaHWE TeJ, MpPEeBpalleHus
MEXAHUUYECKOM PHEPrMM) IO ONUCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJIICHUE;



pacrio3HaBaTh NPOSIBICHUE W3YUYEHHBIX (DU3UYECKHX SIBICHUH B OKpPYXKAIOIIEM MHpPE, B TOM
ymciie pu3ndeckue sSBJICHUS B MPUPOJIE: PUMEPHI ABUKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B
JKUBOW M HEKHMBOW INPUpOJE, NEHUCTBHE CWIbI TPEHHUS B IPUPOAEC U TEXHHUKE, BIUSHHUE
aTMoc(epHOro JaBieHHs Ha >KMBOM OpPraHu3M, IUIaBaHHUE PHIO, pblYard B TeJe YEIIOBEKa,
OpU ATOM IEPEBOAUTH IMPAKTHUUECKYIO 3aJady B Y4YEOHYIO, BBIICNATH CYLIECTBEHHBIE
cBoMcTBa (MpU3HAKHN) (PU3HUECKUX SBICHHM;

OINKCHIBATh W3YYEHHBIC CBOWMCTBA TeN M (PU3MUECKUE SBJICHUS, UCIONB3Ys (husmueckue
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMsI, TyTh, CKOPOCTh, CPETHSS CKOPOCTH,
CWJIa YOPYTOCTH, CHJIa TSDKECTH, BeC Tella, Cuia TpeHus, AaBieHue (TBEPAOro Tena,
KUJKOCTH, ra3a), BBITAJIKUBAIOIIAsA CHJIA, MEXaHUUYECKas padoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CHJIbI, KOA()(UIMEHT TOJE3HOr0 JEHCTBUS MEXaHW3MOB, KHHETHYecKas U
NOTEHIMAJbHAS SHEpPrHs), NMPU OINUCAHUMA MPABUWIBHO TPAKTOBATH (DU3UYECKUN CMBICIT
UCIIONIb3YEMBIX BENUYHMH, MX O0O3HAUYEHHUS M EAWHHIBI (PU3NYECKUX BEIWYMH, HAXOAWUTH
(dopMyInbl, CBS3BIBAIONINE JAaHHYIO (DU3MUYECKYI0O BEIUYMHY C JPYTUMH BEIMYMHAMH,
CTPOUTH TpapUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SBICHHUS M TPOLECCHI, UCIOIB3Ys TpaBUIIa
CIOXKeHMsT cuil (BAOJb OJHOM mpsiMoii), 3akoH I'yka, 3axon Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBecHs pblyara (0JI0OKa), «30JI0TOE MPABUIIO» MEXaHHKHU, 3aKOH COXPaHEHUs
MEXaHUYECKOW OHEpPruu, IpPH OTOM JaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA W
3aMKUChIBaTh €r0 MAaTEMaTUYECKOE BbIPAKEHUE;

OOBSICHATH (pU3MYECKHE SIBICHUS, MPOLIECCH U CBOWMCTBA TEIl, B TOM YMCIIE U B KOHTEKCTE
CUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbIABIATH NPUYUMHHO-CIICICTBEHHbIC
CBSI3U, CTPOUTh OOBSACHEHHE W3 1—2 JIOTMYEeCKUX IIaroB ¢ omopoil Ha 1-2 H3y4eHHBIX
CBOICTBa (PU3NUECKUX SBIECHUHN, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pewath pacuéTHbIe 3a7aui B 1—2 AeHCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE
¢u3nUeckre BeIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 337a4M 3alMChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYNIBI U HPOBOAUTH Pacdy€Tbl, HAXOAUTh
CIpaBOYHBIEC JIaHHBIE, HEOOXOAMMBIE MAJs pelIeHHs 3ajaad, OLEHHMBATh PEATUCTUYHOCTD
MOJIY4YeHHOW (PU3UUECKON BETMYUHBI;

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh NMPHU MOMOLIM (PU3MYECKUX METOOB, B
OTHCAaHUM UCCIIE0OBAHUS BBIACIATH IPOBEPSIEMOE MPEAIONIOKEHUE (TUIIOTE3Y), Pa3IndyaTh U
MHTEPIPETUPOBATh MOJyYEHHBIH pe3yibTaT, HaXOAUTh OMIMOKM B XOJI€ OIbITa, JEJaTh
BBIBOJIBI 10 €T0 PE3YyJIbTaTaM;

MPOBOAMTDH OMBITHI IO HAOMIOACHHUIO (PU3UYECKUX SBICHUM WM (PU3MYECKUX CBOICTB Tell:
dbopMynupoBaTh MpOBEpsieMble MPEANONIOKEHHS, COOMPAaTh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHusl, 3aMMCHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBL;

BBIMIOJHATH TPSMbIE W3MEPEHHUS] pPACCTOSHHUSA, BPEMEHM, Macchl Tela, 00bEéMa, CHIBI U
TEMIIepaTypbl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX M HU(POBBIX MNPUOOPOB, 3alUCHIBATH
MOKa3aHUs TPUOOPOB C YIETOM 3aJaHHOU a0COTFOTHOM MOTPEITHOCTH U3MEPEHHUN;
IPOBOJIUTH HCCIEIOBaHUE 3aBUCHUMOCTH OIHOH (hU3MYECKOM BEIMUYMHBI OT APYro c
UCIIOJIb30BaHUEM TPSMBIX HU3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO ABIIKYIIETOCS Teja
OT BPEMEHHU JIBMXKEHHUS Tella, CUJIbl TPEHUS CKOJIBKEHUSI OT Beca Tesa, KauecTBa o0paboTKu
MIOBEPXHOCTEN TEJI U HE3aBUCUMOCTHU CHUIJIBl TPEHHs OT IUIOLIAAU COIPUKOCHOBEHUS TEI,
CWJIBI YIPYrocTH OT YJIMHEHUS NpPYXHHBI, BBITAJIKUBAIONMIEH CHIBI OT 00BEMaA
MOTPYKEHHOM 4YacTH TeJla U OT IUIOTHOCTH >KUAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH
Tena, OT TIyOMHBI, Ha KOTOPYIO NOTPYXKEHO TelO, YCIOBHI IUIaBaHUS TeJ, YCJIOBUMN
paBHOBECHsI pplyara M OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUU y4eOHOTO HMCCIEIOBAHUS,
coOupaTb YCTaHOBKY U BBINOJHATH HW3MEPEHUS, CJIeAys MPeUIOKEHHOMY IIJIaHy,
(GuKCUpOBaTh pPE3yNbTAaTHl IOJYYEHHONW 3aBUCHUMOCTH (PU3UUECKUX BEIMYMH B BUJE
MPEJIOKEHHBIX Ta0IuIl U TpaduKOB, AeTIaTh BBIBOBI IO PE3yJbTaTaM UCCIEA0BAHNUS;



MPOBOANTH KOCBEHHBIE M3MEpEHUs (PU3MUECKUX BEIHUYWH (TUIOTHOCThH BEIIECTBA KHUIAKOCTU
U TBEPIOTO Teja, CUia TPEHHS CKOJIbKEHHUs, /1aBJIEHWE BO3yXa, BbITAJIKMBAIOUIAs CHJIA,
JNEHCTBYIOMIAs HA TOTPYXKEHHOE B KUAKOCTH TeNO, KOA(P(OUIMEHT TMOJE3HOTO IEHUCTBUS
MPOCTBHIX MEXAHU3MOB), CIIEAYys MPEIOKEHHON MHCTPYKIIMU: TIPU BBIMOJIHEHUN U3MEPEHUN
coOMpaTh FIKCIEPUMEHTAIIHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOM BEJIMYUHBL;
coOiroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
YKa3bIBaTh MPUHIMUIBI IEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOUINECs COCYAbl, 0apOMETp, pbluar, MOJIBHXKHBIM M HEMOJBHKHBINA
0JI0K, HAKJIOHHAs IUIOCKOCTb;
XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpod Ha UX ONHUCaHUsA (B TOM 4YHCIE: MOAMIMIHUKUA, YCTPOHCTBO BOJONPOBOJA,
TUIPABIMYECKUN IIPECC, MAaHOMETP, BBICOTOMEP, MOPIIHEBOM HACOC, apEOMETP), UCIIONb3Ys
3HaHUSA O CBOMCTBaxX (DM3MUYECKUX SIBICHUHA M HeoOXoauMble (U3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;
OPUBOIUTH  NpPUMEpPbl  (HAXOOUTh HH(OpPMALMIO O TMpUMEpPax) MPAKTHYECKOTO
UCIIONb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEAHEBHOW JKM3HM [UIsl oOOecredeHus
0€30IaCHOCTH TIpU O0paIeHNH C TPUOOPAMHU U TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS
3JI0POBBS U COOJIIO/IEHUS HOPM IKOJIOTHUYECKOTO MOBEACHUSI B OKPY KaIoLIei cpejie;
OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(pOpMaIuu B VIHTEpHETE B COOTBETCTBUU C 33JJaHHBIM
MOMCKOBBIM 3aIIpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUW M MYTEM CPAaBHEHHS Pa3IUYHBIX
HMCTOYHUKOB BBIIEIATH HHPOPMAIUIO, KOTOpasl ABJISIETCS MPOTUBOPEUNBOM MIIM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIIONIb30BAaTh TPU BBHIMOJHEHUHM YUEOHBIX 3aJaHUN HAYyYHO-TIONMYJSPHYIO JHTEpaTypy
(bu3nyecKoro cojaepkaHus, CIpaBOYHbIE MaTepuaibl, pecypcbl cetu MHTepHeT, BianeTh
npuéMaMyu KOHCIIEKTHUPOBAHMS TEKCTa, MpeoOpa3oBaHus WHGOPMAIUU U3 OJHOW 3HAKOBOU
CHUCTEMBI B IPYTYIO;
CO37aBaTh COOCTBEHHBIE KpaTKUE THUCbMEHHBIE U YCTHBIE COOOIIEHHWS HAa OCHOBE 2—3
HUCTOYHUKOB HH(OpMAIMK (PU3HMUECKOTO COJAEp)KaHUS, B TOM YHUCIE MyOJIMYHO JenaTh
KpaTKue COOOILEHUsI O pe3ysibTarax MPOEKTOB WM Y4YeOHBIX MCCIEIOBAaHUMN, MPU ITOM
IPaMOTHO HCIIOJIb30BaTh W3YYCHHBIN MOHSITUUHBIN ammapaT Kypca (U3HKHU, COMPOBOXKAATH
BBICTYIUICHHE ITPE3EHTALNEM;
IPU BBIMIOJIHEHUU YYEOHBIX TMPOEKTOB W HCCIEJOBAHHMM paclpeneniaTh OO0S3aHHOCTH B
rpyIIe B COOTBETCTBUM C IOCTABJICHHBIMHU 3a/ladyaMH, CIIEUTh 32 BBINOJHEHHUEM IlJaHa
JNIEWCTBUI, aJEKBAaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTH TPYIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBasi MHEHUE OKPYKAIOLIUX.

K xonny oOyuenus B 8 kjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

WCIIOJIB30BaTh TIOHSTHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JABMKEHHE aTOMOB M
MOJIEKYJI, arperatHbleé COCTOSHHS BEIIECTBA, KPUCTAUIMYECKHE U aMopdHBbIE Tena,
HACBIIICHHBIA W HEHACHIIIEHHBIM Map, BIAXHOCTh BO3/JyXa, TeMIepaTypa, BHYTPEHHsS
SHEPTHs, TETUIOBOM JIBUTATENb, JJIEMEHTAPHBIN IEKTPUUECKUHN 3apsil, dJEKTPUIECKOE TI0JIe,
MPOBOJIHUKYU U TUDJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUYECKUN TOK, MArHUTHOE TOJIE;
paznuyaTh SBJIEHUS (TEMJIOBOE paCIIMPEHHe | CKaThe, TeIUionepenaada, TEeIIoBOe
paBHOBECHE, CMauMBaHWE, KANWJULIPHBIC SBIICHUS, UCTIAPEHHUE, KOHJICHCAIMsI, TIaBJICHUE,
Kpuctajuimzanus  (OTBEpAEBaHUE), KHUIIEHUE, Terulonepenaya  (TEIUIONPOBOJIHOCTD,
KOHBEKIIMS, W3Iy4eHHE), OJCKTPU3AlMSI TeJ, B3aUMOJICUCTBUE 3aps/iOB, JEUCTBUS
ANEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aWMOJECHCTBUE MAarHUTOB, JACHCTBUE
MarHUTHOTO TOJIs1 Ha TIPOBOJHUK C TOKOM, JICKTPOMArHUTHASI MHIYKITUS) 110 OMMCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIONIMX JaHHOE (u3mveckoe
SIBJICHUE;



pacrio3HaBaTh MPOSIBICHUE U3YYEHHBIX (DU3MUYECKUX SIBICHUI B OKpPYXKAIOIIEM MHpPE, B TOM
yuciae (QU3MYECKUEe SBICHUS B NPUPOJE: IMOBEPXHOCTHOE HATSKEHHE U KalWUIIpHbIE
ABJICHUSL B IIPUPOJIE, KPUCTAIUIBI B IpUpojie, usnydeHue CoiHla, 3aMep3aHue BOAOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE DPOCHI, TyMaHa, HHEs, CHEra, >JEKTPUYECKHE SBICHHS B
aTMocdepe, EKTPUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE T0Jie 3eMJIH, Iper( MoI0CcoB,
pOJIb MAarHUTHOTO MHOJIS JUISl KU3HU Ha 3emile, HOJSPHOE CUSHHE, IPU 3TOM IEPEBOAUTH
MPaKTUYECKYI0 3a/auy B Y4eOHYIO, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKH)
(bU3nUeCcKuX SBICHUIA;

OIKCBHIBATh W3YYEHHBIC CBOWMCTBA TeN WU (PU3MUECKUE SBJICHUS, UCIONB3Ys (husmueckue
BEJIMYMHBI (TemmepaTypa, BHYTPEHHSsS DJHEpIHs, KOJIMYECTBO TEIUIOTHI, YAEJIbHas
TEIUVIOEMKOCTb ~ BEILECTBA,  yJeJbHAas  TeIUIoTa  IUIABJIEHMsA,  yJeJbHas  Teliora
napooOpa3oBaHMs, yJelbHas TEIUIOTa CrOpaHusl TOIUIMBA, KOA(PQPHUIMEHT TOJIE3HOTO
JeMCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/YyXa, SJIEKTPUUYECKUN 3apsi],
CHWJIa TOKa, DJJIEKTPUUYECKOE HANpPsDKEHUE, CONPOTHUBIIEHUWE IPOBOJHHUKA, YIEIbHOE
COIIPOTHBJIEHUE BEILIECTBA, pabOTa M MOIIHOCTh 3JIEKTPUYECKOI'O TOKA), NMPU ONUCAHUHU
IPABWJIBHO TPAKTOBATh (PU3MYECKUII CMBICI HCIHOJB3YEMBIX BEIMYMH, O0O3HAu€HUs U
eIMHULB! (PU3MUECKUX BEJTMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYITMMH BEJIMYMHAMH, CTPOHUTh TpapUKd M3YyYCHHBIX 3aBHCUMOCTEH
(U3NYECKUX BEIMYHUH;

XapakTepru30BaTh CBOWCTBA Tell, (PM3WYECKHE SIBICHUS W IMPOLECCHI, MCIIONB3Ys] OCHOBHBIE
MOJIO)KEHUSI ~ MOJIEKYJISPHO-KMHETUYECKOM TEOPHUM  CTPOEHHsSl  BELIECTBA, IPUHIIHUII
CYINEpIIO3UIMU MoJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHMs 3apsja, 3akoH Oma
JUIsL yJacTKa Lienu, 3akoH Jlxoyns—JleHna, 3akoH coOXpaHEHUsI SJHEPTUU, IIPU STOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
00BSACHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE CUTYyalui
PAKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATh [PUUYUHHOCIEIACTBEHHbIE CBA3H,
CTpOUTH OOBsICHEHHE M3 1—2 JOrMYyecKHX IIaroB ¢ Oomnopoil Ha 1-2 M3yuyeHHBIX CBOWCTBA
(bu3nyecKuX SIBIEHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuath pacuéTHbIE 3a7au B 2—3 AEUCTBUS, UCIIOJIB3Ys 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckre BeIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 337a4M 3alMChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUISl pEIleHUs 3a7aud, BBIOMpPATh 3aKOHBI U (QOPMYIIBI,
HE0OX0/uMBbIe A7 €€ pelIeHUs, TPOBOIUTh Pacy€Thl U CPABHUBATH MOJIYYEHHOE 3HAUEHUE
(bu3nYeCcKOi BETNYNHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh MpoOJIeMbl, KOTOPblE MOXKHO PEIIUTh MpPU MOMOIIU (PU3NYECKHX METOJOB,
MCIIOJIb3YS ONMCAHUE UCCIIE0BaHMS, BBIAEIATH IPOBEPSIEMOE IPEAION0KEHNE, OLIEHUBATh
MPaBUJIBHOCTD MOPSIIKA MPOBEIEHUS UCCIIEJOBAHMUSI, JIEJIaTh BBIBO/IBI;

IPOBOJUTH OIBITHI O HAOMIONEHUIO (PU3NYECKUX SBICHHA MM (PU3MYECKHX CBOMCTB Tel
(KanmuJUIApHBIE SIBIEHUS, 3aBUCHUMOCTb JIaBJIEHUS BO3/yXa OT €ro o0bEMa, TemIeparypsl,
CKOPOCTH Tpollecca OCThIBAaHMS W HArpeBaHus MPU U3ITYyYEHUH OT ILBETa H3ITydaroliei
(morjomaoei) MoBEpXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIEpPaTyphl KHUAKOCTH U
ioniaan e€ MOBEPXHOCTH, AJIEKTPU3ALNS TNl U B3aUMOJECUCTBUE AIIEKTPUUECKUX 3apsi0B,
B3aMMOJIEMCTBUE IMOCTOSHHBIX MAarHUTOB, BU3yaJM3allMsi MarHUTHBIX IOJEH IMOCTOSHHBIX
MarHuToB, JEHCTBUS MarHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa,
CBOWCTBA  D3JEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpPMYJIHMpOBaTh IPOBEPsieMbIe
IPENONI0XKEHUs, COOUPATh YCTAHOBKY U3 MPEUI0KEHHOr0 000pyJOBAaHUs, OIUCHIBATh XOJ
OTbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBINOJIHATH MPSAMBIE U3MEPEHUS] TEMIIEPATypbl, OTHOCUTEIBHON BIaXXHOCTH BO3lyXa, CHJIbI
TOKa, HaNpsDKEHUs C UCIOJIb30BAaHUEM AHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DPU3MYECKHX
BEIIMYMH, CpPAaBHUBATh pE3YylbTaThl MU3MEPEHUH ¢ Yy4ETOoM 3aJaHHOH aOCOIIOTHOM
HOTPEIIHOCTH;



MPOBOANTH WCCIICJIOBAHHE 3aBHCHUMOCTH OJHON (PH3UYEeCKOW BEIMYUHBI OT JAPYroll C
UCIOJIb30BAaHUEM IPSMBIX W3MEPEHUH (3aBUCHMOCTh COIPOTHBIIEHHS NPOBOJHUKA OT €ro
JUIMHBL, IUIOLIAJAM IIOIEPEYHOIO CEUYEHUs U YACIBHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYIIETO0 4epe3 HMPOBOAHHUK, OT HANPSKCHHs Ha IPOBOJIHUKE,
UCCIIEIOBAaHUE IIOCJIEOBATEIBHOTO W  IApAJUIEIbBHOTO COEAUHEHMH IPOBOJHHUKOB):
IUIAHUPOBAaTh HCCIIEAOBAaHUE, COOMpaTb YCTAHOBKY U BBIIOJHATH H3MEPEHUs, CIenys
NPEUIOKEHHOMY IIJ1aHy, (PUKCHpPOBATh PE3YNbTaThl MOJYYCHHOW 3aBHCHUMOCTH B BHJIEC
TaOJIMI U TpaUKOB, AETATh BBIBOABI I10 pE3yJbTaTaM HCCIIEeI0OBAHNUS;
IPOBOJIUTh KOCBEHHbIE H3MEpeHUsl (U3NYECKHX BeIMYuH (yJenbHas TEeIIOEMKOCTb
BEIIECTBA, CONPOTHBICHHE INPOBOAHMKA, pab0oTa M MOIIHOCTH 3JIEKTPHUYECKOTO TOKA):
IUIAHUPOBaTb ~ M3MEPEHHUs, CcOoOMpaTh  OSKCHEPUMEHTAIbHYK0  YCTaHOBKY,  CIEIys
IPEJI0KEHHOW MHCTPYKLUH, U BBIYUCIIATh 3HAUEHUE BETUUHUHBL;
co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH ITpU paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHUEM;
XapaKkTepu30BaTh MPUHIUIBI IEHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIOpOIl Ha MX OmHMCaHus (B TOM YUCIE: CUCTEMa OTOIICHHS JOMOB, TUTPOMETp, IapoBast
TypOuHa, amIepMerp, BOJIBTMETD, CUETUHK AIEKTPUYECKON SHEpPruy,
3JIEKTPOOCBETUTENIbHBIE ~ IPUOOPHI,  HarpeBaTelbHbIE  3JIEKTPONpHOOpHl  (IpUMEpHI),
AIIEKTPUYECKHUE MPENOXPAHUTENH, FIEKTPOMArHUT, JIEKTPOABUIATENb [TOCTOSHHOTO TOKA),
UCMONB3Yysl 3HAHUSA O CBOMCTBaX (U3MYECKUX SABICHUM M HEoO0XOAMMBIE (PU3HUECKUe
3aKOHOMEPHOCTH;
pacrio3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOICTBA U U3MEPHUTEIbHbIE IPUOOPHI 110 CXeMaM U
CXEMaTHYHBIM PUCYHKAM (KUIKOCTHBIH TEpMOMETp, TEPMOC, ICUXPOMETP, T'MIPOMETP,
JBUTATE€b BHYTPEHHEr0 CrOpaHMs, JJIEKTPOCKON, pEeocTar), COCTaBISATh CXEMBbI
IIEKTPUYECKUX LENEH C MOCIEN0BATENBHBIM M MAapaJUIEIbHBIM COCIUHEHUEM DJIEMEHTOB,
pasnuyas ycloBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LIETIEeH;
OPUBOANUTH  HpHUMEpbl  (HaXOIUTh HWHPOPMALMIO O MpUMEpax) MPaKTUYECKOro
UCTOJIb30BaHUS (U3UYECKUX 3HAHUH B TOBCEIHEBHOW JKU3HM Ul obOecreueHus
0€30MacHOCTH IpU OOpAIEHUH ¢ MPUOOpPaAMH M TEXHUUYECKUMHU YCTPOICTBaAaMH, COXPaHEHUs
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOIMYECKOT0 TIOBEACHUS B OKpYXKaroIlel cpeje;
OCYIIECTBIIATh MOUCK MHPOpMAIMK (PU3MUECKOTO cojaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HaHUM M MyTéM CpaBHEHUS JOIOJIHUTEIbHBIX MCTOYHHUKOB BBIJCNAThH
UHPOPMaLINIO, KOTOpast SBJIIETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh NPU BBHINOJHEHUM YUYEOHBIX 3aJaHUN HAyYHO-TIONYJSPHYIO JHUTEpaTypy
(GU3MUecKOro cojepKaHus, CIpPaBOYHbIE MaTepHaibl, pecypchl ceTH MHTepHeT, BlaJeTh
npuéMaMy KOHCIIEKTHUPOBAHMSI TEKCTa, MpeoOpa3oBaHusl HHGOPMAIMU U3 OJAHOW 3HAKOBOMU
CUCTEMBI B JIpYTYIO;
co3laBaTb COOCTBEHHbIE TIHMCbMEHHbIE U KpaTKHEe YCTHbIE COOOIIeHHs, 00001mas
MH(OPMALIMI0O W3 HECKOJIbKUX MCTOYHUKOB (DU3MUECKOrO COJEp’KaHUs, B TOM 4YHUCIE
nyOJIMYHO TIPENICTABIATh PE3yJbTaThl MPOEKTHOW WIIM HCCIEI0BATENbCKON J1eATEbHOCTH,
IpU 3TOM TPaMOTHO HCIIOJIb30BaTh W3YYEHHBIM NOHATUHHBIM ammapar Kypca (QU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEH;
IpU BBINOJIHEHWH YYE€OHBIX MPOEKTOB U UCCIEJOBAaHMM (PU3MYECKUX TMPOIECCOB
pacrpeensiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHM C IIOCTaBJICHHBIMHU 3a/layamH,
CJIEIUTH 3a BBIOJIHEHUEM IIJIaHa JAEUCTBUNA U KOPPEKTHUPOBATh €ro, aJ€KBaTHO OLIEHUBATH
COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TIPYNIbI, BBICTPaUBaTh KOMMYHHKaTHBHOE
B3aUMO/IEIICTBHE, IPOSBIIASA TOTOBHOCTh pa3peniaTb KOH(QIUKTHI.

K xoHny oOyueHust B 9 kiacce npeIMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

UCIIONIb30BAaTh  IOHSTHUA: CHUCTEeMa OTcY€Ta, MaTepuaibHash TOYKa, TPACKTOPHUS,
OTHOCHUTEIIbHOCTh MEXaHHYECKOIro JBIKeHUus, nedopmanus (ympyras, IutacTudeckas),



TpPEHME, LIEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh U INEPETPY3KU, LEHTP TAKECTH,
a0COJIIOTHO TBEPJOE TENO, LEHTP TSXKECTH TBEPJOrO Tella, PaBHOBECHE, MEXaHUUYECKHUE
KoJIeOaHUsI M BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJHBI, IIKaa
9JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTAIbHO30PKOCTh, CIIEKTPbI UCITYCKaHUS U
HOTJIOIIEH s, anb(da, 6eTa- u raMMa-u3IydeHus, U30TOIIbI, AepHas SHEPreTUKa;

pasinyath sBJIEHHS (paBHOMEPHOE M HEPaBHOMEPHOE MPSAMOJMHEHHOE JIBHIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKEHHE, CBOOOIHOE TIAaJeHHE TeJI, PaBHOMEPHOE
JBIDKEHUE IO OKPYXHOCTH, B3aUMOJEHCTBUE TeJl, PEaKTUBHOE JBMKEHME, KojebaTeabHOoe
JBIDKEHUE (3aTyXalolMe W BBIHYXKJICHHBIE KOJeOaHWs), pE30HAHC, BOJHOBOE JIBUKCHUE,
OTpa)Ke€HHE 3BYKa, IPSIMOJIMHEHHOE paclpOoCTpaHEHHE, OTPaKEHUE U IPEJIOMIICHHUE CBETa,
[I0JIHOE BHYTPEHHEE OTpPaKEHUE CBETa, Pa3joKeHUE OeJoro CBeTa B CIIEKTP U CIIOKEHUE
CIEKTPAJIbHBIX L[BETOB, TUCIIEPCHUsl CBETA, €CTECTBEHHAs! PAJMOAKTUBHOCTh, BOSHUKHOBEHHE
JMHENYaToro CreKTpa M3JIY4eHMs) IO ONMCAHUI0 MX XapaKTEpPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

pacrno3HaBaTh MPOSBIIEHUE U3YYEHHBIX (PU3MUECKUX SIBICHUN B OKpY’KaIOLEM MUpPE (B TOM
qrcie GU3NIecKue SBICHUS B IPUPOJE: MPHIUBBI U OTJIMBHI, IBHKEeHUE TulaHeT COTHEYHOH
CUCTEMBI, PEAKTHBHOE JBMKCHHME >KUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB XKMBOTHBIMH,
3eMJIETPSICEHHE, CEHICMUYECKHE BOJHBI, L[yHAMH, 3XO, L[BETA TEJI, ONTHUUYECKUE SIBJICHUS B
npupoje, OUOJOrHYecKoe AEHCTBHE BUAMMOIO, YIbTPa(UOIETOBOIO U PEHTTEHOBCKOTO
U3JTYyYCHUH, €CTeCTBEHHBI pPaaUOaKTUBHBIA (POH, KOCMHUYECKHE Iy4H, pPaTHOAKTHBHOE
U3JIy4eHUuEe MPUPOJHBIX MHUHEPAJIOB, NCHCTBHE PaJMOAKTUBHBIX W3Jy4eHUH Ha OpraHu3M
YyelioBeKa), MpU OSTOM IE€PEBOJUTh NPAKTHUUECKYI 3aJadyy B Yy4eOHYI, BbLICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

ONMCHIBATh W3YYEHHbIE CBOMCTBA Tel M (DU3MUECKUE SIBJICHUS, MCIONb3Ys (U3HUECKUe
BEJIMYMHBI (CpeqHsi M MIHOBEHHAs CKOPOCTh Teja IpPH HEPaBHOMEPHOM JBHKEHHH,
YCKOpEHUE, NEPEMELIEHUE, IIyTh, YIJIOBasi CKOPOCTh, CHJla TPEHHUs, CHJAa YIPYTOCTH, CHIIa
TSKECTH, YCKOPEHHE CBOOOJHOTO MaJeHUsl, BEC Tela, MUMIYJIbC Telda, UMITYJIbC CHIIBI,
MeXaHudeckass paboTa M MOIIHOCTb, MOTEHIMalbHas HHEpPrus Teja, MOIHITOrO Haj
MOBEPXHOCTBIO 3€MJIM, IOTEHIIMAIbHAS SHEPT Ul CKATOM MPYKUHBI, KHHETUYECKasl SHEPTus,
NOJIHAsE MEXaHW4ecKasl SJHEeprus, NepuoJl U 4acToTa KojeOaHH, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMIIEHUS CPEIbl), IPU OMHCAHUU
NPaBUIbHO TPAaKTOBaTh (DU3MUYECKUI CMBICT HCHOJIb3yEeMbIX BEJIWYMH, O0O3HAUEHUS U
eAMHULIBI (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE JAaHHYIO (GU3UUYECKYIO
BEIMYMHY C JIPYTMMH BEJIMYMHAMH, CTPOUTH TpapUKd M3YyYEHHBIX 3aBUCUMOCTEH
(UBUYECKUX BEITMYHH,

XapakTepu3oBaTh CBOMCTBa Tej, (U3UYECKHE SIBJICHUS U IPOLECCHI, HCHOIb3yd 3aKOH
COXpPaHEHMsI HHEPrUM, 3aKOH BCEMHUPHOIO TITOTEHMs, IPHUHLHUII CYNEPIO3ULIHUUA CHII,
NPUHLIAIT OTHOCUTENbHOCTH ['anmunes, 3axkoHbl HplOTOHA, 3aKOH COXpaHEHMsI HMITYJIbCA,
3aKOHBI OTPAXXEHHS U INPEJIOMIIEHUSI CBETA, 3aKOHBI COXPAaHEHUs 3apsJ0BOrO M MacCOBOIO
YyHCesl MpHU SIIEPHBIX PEaKIUsAX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMMChIBAaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

O00BACHATH (hPU3MUYECKHE MPOLECCHl U CBOMCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE CUTyalui
MPAKTUKOOPHUEHTUPOBAHHOTO  XapakKTepa: BbBIABIATh MPUUYUHHO-CIEIACTBEHHbIE CBA3H,
CTpOUTH OOBsICHEHHE W3 2—3 JIOrMYECKHX IAaroB ¢ OMopoil Ha 2—3 M3yueHHBIX CBOWMCTBA
(bu3n4ecKux sIBICHUH, GPU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTts pacu€THble 3a4auM (ONUparoIIMecs Ha CUCTEMY M3 2—3 ypaBHEHUI), MCIONb3Ys
3aKOHBI M (OPMYIIbI, CBS3bIBAIONIINE (PU3NYECKHE BEITMYMHBL: Ha OCHOBE aHAIM3a YCIOBUS
3aJlauyl 3alMChIBaTh KPaTKOE YCIIOBHE, BBIABIATh HEJOCTAIOIINE WU U30BITOUYHBIE JAHHBIE,
BBIOMpPATh 3aKOHBI U (OPMYINbI, HEOOXOJUMBIC ISl pEIICHUs, MPOBOAMTH PACUYETHI H
OLIEHUBATh PEATMCTUYHOCTD MTOJYYEHHOTO 3HAUCHUS (PU3NUYECKON BETMYHHBI;



pacmo3HaBaTh MPOOIEMBI, KOTOPbIE MOXHO PEIINTh MPU MOMOIIN (PU3HUYECKUX METOJIOB,
UCIIOJIB3YS ONMCAHUE UCCIENOBAHUS, BBIICIATH MPOBEPSIEMOE MPEIIION0KEHNE, OLIEHUBATh
MPAaBIJIBHOCTh TOPSKA MPOBEACHUS HCCIEAOBAHUS, NIE1aTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIOIEHUH U OIBITOB;

MIPOBOAMTH OIBITHI IO HAOMIOACHHUIO (PU3MYECKHUX SIBJICHUN WM (PU3NYECKUX CBOMCTB Tell
(u3yuenue BToporo 3akoHa Hpl0TOHa, 3aKOHAa COXpAaHEHUs YHEPIUH, 3aBUCHUMOCTb I1€pHOJa
Koje0aHuN MPYKUHHOTO MasTHUKA OT MAacChl TIpy3a M JKECTKOCTH NPYXKHUHBI U
HE3aBUCHMOCTh OT AaMIUIMTYIbl MajbIX KoJeOaHWH, MPSIMOJMHEHHOE pacipocTpaHeHHEe
CBETa, pa3joXKeHUe Oeloro cBeTa B CIEKTp, U3yYEHHE CBOWCTB M300pa)K€HHUS B IJIOCKOM
3epKajie U CBOWCTB M300paKeHHsI IpeIMeTa B cOOMparoIei JInH3e, HaOII0IeHHE CIUTOIIHBIX
U JIMHEWYaTBhIX CIEKTPOB U3IYy4YEHHS): CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY U3
u30BITOYHOTO Habopa 00OpYyIOBaHUS, ONKCHIBATH XOJA OINbITa M €ro pe3yJbTarhl,
(dbopMynUpOBaTh BHIBOJIBI;

IIPOBOAMTH MPU HEOOXOIMMOCTH CEPUIO NMPSAMBIX U3MEPEHUH, ONpeAess CpeHEe 3HAaUCHNE
u3MepsieMoil BenWYHMHBI ((POKyCHOE paccTosHuE COoOHparomedl JIMH3bI), 0OOCHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

MIPOBOIMTH MCCIICIOBAHUE 3aBUCUMOCTEH (PH3NYCCKUX BEIIMYMH C MCIIOIH30BAHUEM IPSMBIX
U3MEPEHHI (3aBUCHUMOCTh TYTH OT BPEMEHH MPHU PABHOYCKOPEHHOM [BIDKEHHH 0€3
HAYaJIbHOM CKOPOCTH, Mepuojia KoyiebaHNil MaTeMaTH4eCKOro MasTHUKA OT JUIMHBI HHUTH,
3aBUCHUMOCTH yIja OTpPaXEHMs CBETa OT YyIJla MaJeHUs U yria IpejJoMJIeHHs OT yria
najieHusi): IUIAHUPOBAaTh  UCCIENOBaHHE, CaMOCTOSTENILHO  COOMpaTh  YCTaHOBKY,
(GuKCHPOBATh PE3yIbTATHI MOTYICHHON 3aBUCUMOCTH (PM3MUYECKUX BEIUYHH B BUIC TAOIHUI]
U TpaduKOB, AeTaTh BBIBOABI IO pe3yabTaTaM UCCIEIOBAHUS;

MPOBOJIUTH KOCBEHHBIC M3MEpPEHUs (PU3NUYECKUX BEIMYMH (CPEIHSISI CKOPOCTh M YCKOpPEHHUE
Tela NpPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHME CBOOOJHOrO MajaeHus, KECTKOCTh
MPYKUHBI, KOOPPHUIIMEHT TPEHHSI CKOTBKEHUSI, MEXaHU4YecKasi paboTa U MOIIIHOCTbh, YaCTOTa
U TIEpUoJ KoJieOaHWH MaTEeMaTHYECKOTO M MPY>KUHHOTO MAasTHHKOB, OINTHYECKas CHIIa
coOuparomie JWH3bI, pPATUOAKTUBHBIA (OH): TMJIAHHUPOBATH HW3MEPEHHs, COOMpaTh
OKCIIEPUMEHTAJIHYIO YCTAHOBKY W BBINOJHATH M3MEPEHUs, CIEAys MPeI0KEHHON
WHCTPYKIIMH, BEIUUCIISTh 3HAYCHUE BEIMYMHBI U aHAJTM3UPOBATH MOJTYYECHHBIE Pe3ybTaThl C
Y4E€TOM 3a/IaHHOM MTOTPENTHOCTH U3MEPEHUH;

coOroAaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
pa3ianyaTh OCHOBHBIE MPHU3HAKU M3YUYEHHBIX (U3UYECKUX MOJENe: MaTepuanbHas TOYKa,
a0CONMIOTHO TBEPAOE TENIO, TOYCUHBIM MCTOYHUK CBETA, JIy4, TOHKas JIMH3a, IUIaHeTapHas
MoJieIb aTOMa, HYKJIOHHAsl MOJIeIb AaTOMHOTO f/Ipa;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OTIOpOH Ha UX OMHUCAHHS (B TOM YHCIIC: CIUIOMETP, JATUYUKHU TIOJIOKCHHS, PACCTOSHUSI U
YCKOpEHUS, pakKeTa, HXOJOT, OYKH, MEPUCKOIN, (oToammapaT, ONTUYECKHUE CBETOBOJIBI,
CHEKTPOCKOII, JI03UMETp, Kamepa BuiabcoHa), HCTIONB3ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX
SBIIEHUH ¥ HEOOX0AUMBbIe (PU3UYEeCKIe 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMBbl M CXEMATHYHBIC PUCYHKH HW3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPHUOOPOB U TEXHOJOTMYECKHX IPOLIECCOB IMpPU pEIIeHUH YydeOHO-
MPAKTUYECKUX 3a/lady, ONTHYECKHUE CXEMBbI I IMOCTPOSHUS H300paeHH B IIJIOCKOM
3epKkajie U coduparouieit TuH3e;

OPUBOJIUTH  NPUMEPHl  (HAXOAUTh HMH(DOpPMANMIO O TMpUMEpPax) MPAKTHIECKOTO
UCTIONb30BaHUsl  (DU3MYECKUX 3HAHWW B TOBCEAHEBHOW JKM3HH JJs oOecredeHus
0€30MacHOCTH MPU OOPAIIEHUH C MPUOOPAMU M TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHCHUS
3JI0pOBbSI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIlei cpejie;
OCYIIECTBIISAITh  MOUCK HHpopMmanuu  ¢u3nyeckoro conaepxkanus B HHrepHere,
CaMOCTOSITENIbHO (D OPMYNIUPYsl TIOMCKOBBIM 3alpoc, HAXOAWUTh IYTH ONpeAesieHus



JOCTOBEPHOCTH  TOJYYEHHOM HMH(POpPMALMM HA OCHOBE HWMEIOIIMXCS 3HAaHUM U
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB;

UCITIOJIb30BaTh TPH BBHIMOJHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO JUTEpaTypy
(GU3M4ecKoro colepkaHus, CIpPaBOYHbIE MaTepHaibl, pecypcbl ceTH VHTepHeT, BiajaeTh
npuéMamM KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHuss HHPOPMALMU U3 OJIHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIECHUS Ha OCHOBE MH(OpMAIUH U3
HECKOJIbKUX MCTOYHHUKOB (PU3NYECKOTO COAEPIKaHUs, MYOJIUYHO MPEJICTABISATh PE3yJIbTaThl
IIPOEKTHOM WJIM MCCIEN0BATENbCKON NEATEIbHOCTH, NP 3TOM I'PaMOTHO HCIIOJIB30BATh
U3yYCHHBIN TOHATUHHBIA ammapaT H3y4aeMoro pasjena (U3MKA H  COIPOBOXKIATH
BBICTYIIJICHHUE TIpPe3eHTalMel ¢ yu€TOM 0COOEHHOCTEH ayTMTOPUU CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM Kontponbuste  TpakTiueckue JuaekTpoHHbIe (HU(POBHIE)
n/n NMPOrpamMMbl Bcero paGoThi paGoTHI o0pa3oBaTe/ibHbIE PECYPCHI
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAIOLIEro MUpa
1.1 ®du3uka - HayKa O IpUpoe 2 0 0 https://m.edsoo.ru/ZJ2UI3BMX
1.2 duznyecKkue BeITUINHbBI 2 0 2 https://m.edsoo.ru/UDCTCSRID
1.3 EcTecTBeHHOHAy4HBIN METO/ MO3HAHUS 2 0 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazgeny 6
Pasznen 2. [lepBoHayaibHbIE CBeIEeHUS 0 CTPOEHUH BellleCTBA
2.1 CtpoeHue BelecTa 1 0 0 https://m.edsoo.ru/2SJI51M41
2.2 JIBIDKCHUE U B3AUMOJICHCTBHE HaCTHIL 2 0 0 https://m.edsoo.ru/ZXDKQLXCC
BEIIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEIIECTBa 2 1 0 https://m.edsoo.ru/ONOV1XY1K
Hroro no paszneny 5
Pa3znen 3. /IBuskeHue U B3aUMo/IeiicTBHE TeJl
3.1 MexaHn4deckoe IBUKEHUE 3 0 0 https://m.edsoo.ru/SFPMEBWOK
3.2 Nuepuus, macca, INIOTHOCTH 4 0 2 https://m.edsoo.ru/GXPU4MTSP
3.3 Cuna. Bunsr cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEi U ra30B
Hasnenue. Ilepenaya naBnenus
4.1 TBEPABIMU TeJIaMH, KUIAKOCTSIMHU U 3 0 0 https://m.edsoo.ru/XODW367P2
rasamu
4.2 JlaBIieHME KUIKOCTH 5 0 0 https://m.edsoo.ru/2MVXZ0KIL 4
4.3 ATMochepHoe TaBiieHe 6 0 0 https://m.edsoo.ru/T7134SXNO
4.4 JlelCTBHE KHAKOCTH M rasa Ha 7 1 2 https://m.edsoo.rs/NFE6OYSNK

IIOI'PY>KEHHOE B HUX TEJO



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK

Uroro no pazgeny
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus

21

5.1 PabGora u MomHOCTH 3 0 0 https://m.edsoo.ru/7SLMREDY 1
5.2 [IpocTbie MExaHU3MBI 5 0 2 https://m.edsoo.ru/504NQXKX9
5.3 MexaHnuueckasi SHeprus 4 1 0 https://m.edsoo.ru/G30454EMT

Uroro no pazgeny 12

PesepBHoe Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 63 4 11

I[TPOIT'PAMME

8 KJIACC

KoaunuyecTBO 4acoB
Ne ni/nt HanmeHoBaHMe pa3jeioB U TeM Kontposbnbie  TIpaxriecke DJleKTpoHHbIe (LM (poBbIE)
NMPorpamMmbl Bcero paGoTHI paGoTH! o0pa3oBaTe/bHbIE PecypChl

Pa3pgean 1. TensioBbIe IBJICHUSA
1.1 CrtpoeHue u CBOICTBA BELIECTBA 7 0 0 https://m.edsoo.ru/R8QZNCIPM
1.2 TernoBbIe TPOLECCHI 21 2 4 https://m.edsoo.ru/FI42A5VZA

Hroro no pazgeny 28

Pa3nes 2. JinekTpuyecKue H MATHUTHBIE SIBJICHUSA
2.1 IICKTPHHECKHC 3APHALL. SAPSKCHHEIC 7 0 1 https://m.eds00.ru/R4QORCTQ4

Tejla U MX B3aUMOJCHCTBUE

2.2 [ToCTOSIHHBIN MEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/PBOBOWS2B
2.3 MarsuTHsIC SIBICHUAS 6 1 2 https://m.edsoo.ru/BULAFRBRA
24 DneKTpoMaruHuTHasi MHIYKIUS 4 1 0 https://m.edsoo.ru/7QODSEL15

Uroro no pazgeny 37

PesepsHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 63 5 14

[NPOT'PAMME



https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/n NPOrpamMmbl Bcero Koutpoaphbie  Ipaxkruieckue o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
1.1 gfgxoa;*;:;’;‘;e ABIDKCHHE H CTIOCOOH! 10 1 1 https://m.eds0o.rs/CEOGHRGTL
1.2 B3aumopeiicTBue Ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHbI COXPAHEHUS 10 1 1 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJie0aAHUS U BOJHBI
2.1 Mexanuyeckue KojieoaHus 7 0 3 https://m.edsoo.ru/SSVIGSAI3
22 MexaHuuyecKue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/DHIJG8AS0
Hroro no pazgeny 15
Pa3nen 3. Dj1eKTPOMArHUTHOE T0JI€ U YJIEKTPOMATHUTHBIE BOJIHBI
3.1 DMIEKTPOMATHHTHOE N10J1E 6 0 2 https://m.edsoo.ru/DT9SBSEY0
ANEKTPOMArHUTHBIE BOJHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
4.1 3aKOHBI pacIIpOCTPAHEHHUS CBETA 6 1 2 https://m.edsoo.ru/HBN3INMK2M
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 0 3 https://m.edsoo.ru/20WNYKRX1
43 Pa3noxxeHue 6emoro cBera B CEKTP 3 0 2 https://m.edsoo.ru/2Z5AHODTO
Hroro no pazgeny 15
Paszgen S. KBanToBbIe siBJIeHUA
5.1 i%rggﬁa‘me 1 HoTIoMerHe ebeta 4 0 1 https://m.edsoo.ru/BKSE4AQQS8
5.2 Crtpoenue aTOMHOTO sijipa 6 0 1 https://m.edsoo.ru/U3WX2R6IB
5.3 S nepHbie peakunu 7 1 1 https://m.edsoo.ru/TMMVY9VSF



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF

Uroro no pazgeny
Pasnen 6. [loBTOpuTEIbHO-00001IAI0IIUIT MOAYJIb

[ToBTOpenue u o6o0IIEHNE

17

https://m.edsoo.ru/JKQXVISBE

6.1 cozepkanus Kypca ¢pusuku 3a 7-9 9 2
KJ1acc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I1O0 102 25
[MPOTPAMME



https://m.edsoo.ru/JKQXVJ8BE

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

®du3uka — Hayka o npupozne. AsBneHus
npuponbl. Pu3nyecKue sIBICHUS

Koaun4gecTBO 4acoB

Bcero

KonTtpoanb
HbIE
padoThI

HpakTn4
ecKue
padoThI

JlaTa
U3y4eHus:

01.09

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

https://m.edsoo.ru/35YPBIWSK

MeX&HI/IquKI/Ie, TCIIIIOBBIC,
SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC,
3BYKOBBIC SIBJICHUSA

03.09

https://m.edsoo.ru/I116US3L6H

Ou3nyecKue BEJIMYUHBI U UX U3MEPEHHE
JlabopaTtopHnas pabota Nel
"OnpeneneHue nNoKazaHuit
HU3MEPUTENILHOTO Mpudopa”

JlaGopaTopnas pabora Ne2
"Onpezenenne pa3MepoB Mabix Temn"
Kaxk ¢usuka u npyrue ecTeCTBEHHBIE
HayK{ U3Yy4aroT PUPO.y.
EcTecTBeHHOHAy4HBIN METO/ MO3HAHUS.
Onucanune QU3NYECKUX SIBICHUH C
IIOMOIIBIO MOJICICH

JlabopaTtopnast pabota Ne3 "U3zmepenue
o0bema TBeporo Tena"

08.09

10.09

15.09

17.09

https://m.edsoo.ru/6ZYFTFPA7

https://m.edsoo.ru/VOQGCNSIMP

https://m.edsoo.ru/3LPP2HPX?2

https://m.edsoo.ru/9YLZITEMU

Crpoenue BemiectBa. ONbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEILECTBA

22.09

https://m.edsoo.ru/FSPU40LYR

JIBU>KEeHME YyacTHUI BELIECTBA.
bpoynoBckoe npmwxkenue. nddysusi.
B3aunmopeiicTBue yacTHI] BEIIECTBA:
MIPUTSKEHUE U OTTAJTKUBAHUE.

24.09

29.09

https://m.edsoo.ru/HQ31SN1F3

https://m.edsoo.ru/FT87UNTLS



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS

10

ArperaTHble COCTOSHUS BELIECTBA.
B3anMocBs3b MeXy CBOMCTBAMHU
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOAHUAX U UX ATOMHO-
MOJICKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BO/JIBI

01.10

https://m.edsoo.ru/STRDWACXM

11

KonrponbHas pabora no reme
«IIepBoHayYanbHBIE CBEACHUS O
CTPOEHUH BEILECTBA»

06.10

https://m.edsoo.ru/AWMI1DBI48

12

MexaHnueckoe ABUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JIBUJKEHUE

08.10

https://m.edsoo.ru/3AW6CCIHB1

13

CxopocTb. EAMHUITBI CKOPOCTH

13.10

https://m.edsoo.ru/29GPTJAKL

14

Pacuer IIYTH 1 BpEMCHU NBUXKCHUA

15.10

https://m.edsoo.ru/PVHMNWAUA

15

16

Nuepuns. Macca — Mepa HHEPTHOCTH
ten. Jlaboparopuas pabora Ned
"U3mepenue maccol Tena"

IInoTHOCTE BemiecTBa. PacueTr Maccel u
o0beMa Teja 1o €ro IIOTHOCTU

20.10

22.10

https://m.edsoo.ru/KX5510IBX

https://m.edso0o0.ru/0S71X3DPS

17

JlaGoparopHas paboTa Ne5
«Ornpenenenue MIOTHOCTH TBEPAOTO
Tena»

05.11

https://m.edsoo.ru/OH22PX7CX

18

19

Pemenue 3agaq mo teme "IHOoTHOCTE
BemecTna”

Cuna xak XxapakTepuCTHKa
B3aMMOJIEUCTBUSA TeEIl.

10.11

12.11

https://m.edso00.ru/SODYVYG49

https://m.edsoo.ru/NVS56FY 1G2

20

21

SIBnenune tarorenus. Cuia TSHKECTH

Cuna ynpyroctu. 3akoH ['yka.
JlaGopatopHas padota Ne6 «M3yueHnue
3aBHCUMOCTH PACTSIKEHHS
(medopmanuun) NpyKHUHbI OT

17.11

19.11

https://m.edsoo.ru/OCWIXFNOE

https://m.edsoo.ru/PXXW6DHXE



https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/PXXW6DHXE

HpHJIO)KCHHOﬁ CHJIBI»

22

CBA3b MEXY CHUJION TSKECTH U MacCOM
tena. Bec Tena. Pemenue 3amad mo teme
"Cunna Tsoxecta"”

24.11

https://m.edsoo.ru/8PZHPV1Y]J

23

Bec Tena. HeBecoMmocTh

26.11

https://m.edsoo.ru/UAOQ1SQSRE

24
25

26

Cuna TspKecTH Ha IPYTUX IUIaHETax.
Pu3nyecKue XapaKTEPUCTUKHU IIIaHET
H3mepenue cun. JluHamomerp
CrnoxeHue IByX CHJI, HAIIPaBJIEHHBIX 110
OJIHOM ITpsAIMOM. PaBHOZEMCTBYIOIAS
cull

01.12
03.12

08.12

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1ZGKCKH

https://m.edsoo.ru/L6SNUZVZS8

27

28

Penienue 3amad mo teme
"PaBHonelicTBytomas cui'"

TpeHue CKOJIbKEHUS U TPSHHE ITOKOSI.
TpeHue B npupoJic U TEXHHUKE

10.12

15.12

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1IEOSMMH

29

30

Jlaboparopnas pabota Ne7 «3yuenue
3aBHCUMOCTH CHJIBI TPEHHS CKOJIbKCHHUS
OT CHJIBI IaBJICHUS U XapaKTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN»

Pemenue 3agau Ha onpeneneHne
PABHOJICMCTBYIOILEH CUIIBI

17.12

22.12

https://m.edsoo.ru/TAQP4B30A

https://m.edsoo.ru/5YY23XXSD

31

32

33

Pemenne 3amau mo remam: «Bec Tenay,
«I'paduueckoe n300paxkeHue CU,
«Cunby, «PaBHOACHCTBYIOIIAS CUIT»

KonTposabHas padota no Temam:
«MexaHnuecKkoe JIBIKEeHHEY, «Macca,
IIOTHOCTEY, «Bec Temay,
«['padrueckoe n300pakeHue CU»,
«CHnsl»

Jasnenue. CriocoObl yMEHbILIEHUS U
YBEJIUYEHUS JIaBJICHHUS

24.12

29.12

12.01

https://m.edsoo.ru/T9V639RZF

https://m.edsoo.ru/P4AROSWE4D

https://m.edsoo.ru/25TVM1FDL

34

I[aBJ'IeHI/Ie rasza. 3aBUCHMOCTb JaBJICHUA

14.01

https://m.edsoo.ru/544YMX9WR



https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

ra3a ot o0b&ma, TeMInepaTypbl

[Tepenada naBneHus TBEPALIMH TECIIAMH,

35 19.01 https://m.edsoo0.ru/CG5POSNWO
SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais

36 JlaBeHuE B KHIKOCTH H rase, 21.01 https:/m.edsoo.r/K7T1219UC
BBI3BAHHOE JEHCTBUEM CHUJIBI TSKECTU

37 Pemenue saznau no reme «Jlasiexue s 26.01 hitps://m.edsoo.rs/UHHCSRB6W
JKMOKOCTH U rasze. 3akoH ITackams»

38 CooOrmaromnuecs COCyIbI 28.01 https://m.edsoo.ru/7HDBMDHR?2

39 Bec Boznyxa. AtmocdepHoe qaBieHue 02.02 https://m.edsoo.ru/PYRNEDISY
AtMmocdepa 3emiu. [Ipuannbl
CYIIIECTBOBAHMS BO3IYIIHON 00OJIOUKH

40 3emiu. 3aBUCUMOCTh aTMOC(EPHOTO 04.02 https://m.edsoo.ru/DRQ6ZPW 1M
JABJICHUSI OT BBICOTHI HAJl YPOBHEM
MOpsI

41 Msmeperie aTMochepHoro AaBIeHus. 09.02 https:/m.eds0o.ru/2183TIPD4
OneiT Toppuuennu

42 bapowmerp-anepoun. ATmocgepHoe 11.02 https:/m.edsoo0.ru/WBNXTP7GR
JaBJICHHE Ha Pa3UYHBIX BHICOTAX

43 3aBHOHMOCTE aTMOC(ICPHOTO A2BICHIS 16.02 https://m.edsoo.ru/YWJFWMZIJ
OT BBICOTHI HaJT YDOBHEM MODSI

44 I'mapasinnyeckui npece 18.02 https://m.edsoo.ru/67X2L.F396

45 ﬁi‘;gMeTp”" HopurHeBoH KHAKOCTHEIH 25.02 https:/m.eds00.ru/5G846G7I8

46 Pemenne sanas no Teme "Ammoceproe 02.03 https://m.edsoo.rs/YWVWL5STA1
JaBJICHHE
JlelicTBUE KUIKOCTH U Ta3a HA

47 MOTPYXEHHOE B HUX TeJN0. ApXUMe0Ba 04.03 https://m.edsoo.ru/SMGIFR466
cuiia
JlaGopatopHas paborta Ne8

48 «OTpefIeneHne BhITATKHBAIOMEH CUITbI, 09.03 https://m.eds00.ru/7U40IDLK2

HeﬁCTByIOIHCﬁ Ha TEJIO, MMOIrPpy’>KCHHOC B
KHUAKOCTDB



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2

49

II;maBanue ten

11.03

https://m.edsoo.ru/UMAE9Q10Y

50

51

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tela
B BOJIE OT 00bEMA MOTPYKEHHOH B
KUJKOCTh YaCTH TEJIa»

JlaboparopHas paboTa
"KoHncTpyrpoBaHue apeoMeTpa Win
KOHCTPYUPOBAHUE JIOJIKH U
onpezaeneHue e€ rpy30n0abEMHOCTH"

16.03

18.03

https://m.edsoo.ru/OUOBGKKSW

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxomnnaBanue», «JlaBienue
TBEPBIX TEJN, KUAKOCTEH U ra30B»

23.03

https://m.edsoo.ru/R7VHLA600Q

53

Mexanunueckas paboTa

25.03

https://m.edsoo.ru/1 YIR6J7LS

54

55

MormHocts. EquHuiisl MOIHOCTH

Pemenne 3amau no remam "Pabora.
MomsocTs", "Pacyét MomHoOCTH,
pa3BUBAaEMOM IIPH MOIBEME 110
jectauie"

06.04

08.04

https://m.edsoo.ru/4AUUXIHR1X

https://m.edsoo.ru/GDB065558

56

57

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha ppryare

KonTposnbHas pabora no teme
«/laBreHue TBEpBIX TEJ, KUIAKOCTEH U
ra3oB» / Bcepoccuiickasi mpoBepouHas
pabota

13.04

15.04

https://m.edsoo.ru/SYRUOUGS2

https://m.edsoo.ru/DWLOWQXQZ

58

Pabora ¢ Texkcramu no Teme «J/laBienue
TBEPABIX TN, KUAKOCTEN U Ta30B» /
Bcepoccuiickas npoBepouHasi paboTa

20.04

https://m.edsoo.ru/RFCSYBI9FS8

59

60

Prruaru B TexHuKe, OBITY U IPUPO/IE.
JlaGopatopHas pabota «MccnenoBanue
YCIIOBHI paBHOBECHSI pbI4ara

Pemenue 3agad mo reMe «Y CI0BUS
pPaBHOBECHUS pbluara

22.04

27.04

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6AXDHFS8N



https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N

Koaddurnuent nonesHoro nercTBus
Mexanu3ma. Jlaboparopuas pabota
«3mepenue KII/] HaknoHHOM
TTIOCKOCTHY

61

Pemrenne 3agau mo teme "Pabora,

62 MomHocTh, KIT/T"

29.04

04.05

https://m.edsoo.ru/4AYEYZDMW

https://m.edsoo.ru/VESXBQLVS

Mexanunueckas sHeprusi. Kunetnueckast
Y OTEHIMAIbHAS SHEPT U

63

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPIrUU

64

06.05

11.05

https://m.edsoo.ru/3HQE7HOYK

https://m.edsoo.ru/46Y227ZPME

Pemrenne skcniepuMeHTAIBHBIX 3a7a4 110
teme "OnpeneneHue n3MeHEeHUs

65 KUHETHYECKON U MOTEHIINAILHON
SHEPTUHU MPHU CKATHIBAHUU TEJIA TI0
HaKJIOHHOM IJTIOCKOCTH"

13.05

https://m.edsoo.ru/SM7E7YTZC

KonTtponpsHas padora no teme «Pabora
66 ¥ MOIIIHOCTb. DHeprus»/ Torosas
KOHTpOJIbHAs paboTa.

Pesepaublii ypok. Pabora ¢ Tekctamu mo

67 n n
TeMe "MexaHn4eCKOe ABHKEHUE

18.05

20.05

https://m.edsoo.ru/AECZ9T7EC

https://m.edsoo.ru/MJJPGGSA3

PesepBHslit ypok. Pabora ¢ Tekctamu mno
teme "Pabora. MomtHocTs. JHeprus”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68

11

25.05

https://m.edsoo.ru/ XT2SMNZYM



https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KJIACC

KoauuecTBO 4acoB

Ne Tema ypoKa KOHTpO HpaKTn I[aTa 3ﬂeKTp0HHLIe III/I(l)[)OBLIe
n/n Bcero JbHbIE YyecKue u3ydeHusi 00pa3oBaTeJbHBIC PeCypPChI
padoThI padoThI

OCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-

1 KMHETUYECKOM TEOPUHU U UX OIBITHbIE 1 03.09 https://m.edsoo.ru/10BIEJ8GQ
MIOJITBEPKICHUS

2 Macca u pazMep aTOMOB U MOJIEKYJT 1 04.09 https://m.edsoo.ru/OMIN4E3EH

3 Monesu Tacpaoro, &iKoro i 1 10.09 https:/m.edsoo.r/HVW3WMRAS
ra3000pa3HOro COCTOSTHUM BEIIECTBA
OObscHeHre CBOMCTB TBEPAOTO, KHUIKOTO

4 H ra3000pasHOro COCTOAHMIE BEICCTB Ha 1 11.09 https://m.edsoo.r/DIYTZQHS3
OCHOBE TOJIOKEHHI MOJICKYJISIPHO-
KMHETUYECKOU TEOPUHU

5 Kpucranmuueckue u amopdHbIe TeIa 1 17.09 https://m.edsoo.ru/8G73PVM40

6 CMAtUBaHie i KAMHLIAPHOCTS. 1 18.09 https://m.eds00.ru/7XZHOXTSK
[ToBepXHOCTHOE HATSXKEHUE

7 TermoBoe paclIMpeHue U C)KaTUE 1 24.09 https://m.edsoo.ru/I3N3OKS8L.

8 Temnepatypa. CB3b TEMIEPATypEL CO 1 25.09 https://m.edsoo.ru/SXSV6F15B
CKOPOCTBIO TETUIOBOTO JIBHKCHUS YACTHI]

9 Buyrpentss oueprita. Criocodst 1 01.10 https://m.edsoo.rs/BBVCIOMH6
W3MCHCHHUS BHYTPEHHEH SHEPTHH

10 Bunel Temonepenaun 1 02.10 https://m.edsoo.ru/WF4J3070P

11 Konrpostkras pabora no reme "Crpockne 1 1 08.10 https://m.eds00.rus/UU910QFZW
BelecTBa. TeIIOBhIE SIBICHUS

12 KonmiecTBO TeMIOTH. Y AenbHas 1 09.10 https://m.eds00.ru/88291DDIZ
TEIIIOEMKOCTh

13 YPABHEHHE TCILIOBOrO Gananca. 1 15.10 https://m.edsoo.ru/P52QUVQIE
TemmooOMeH 1 TEMIOBOE paBHOBECUE

14 JlaGopatopHnas pabora "HccnenoBanue 1 1 16.10 https://m.edsoo.ru/FR2ZN6NSGV



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV

15

16

SIBJICHUS TETUIOOOMEHA MPY CMEITUBAHUH
XOJIOAHOU U ropsiueit Boabl"

Pacuer koanM4ecTBa TEILIOTHI,
HEOOXOMMOTO JIJII HarpeBaHus Tea U
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
Jlaboparopnas pabota "Onpenencaue
yAEIbHOM TEIIOEMKOCTH BelecTBa "

22.10

23.10

https://m.edsoo.ru/JSMRA 1 APW

https://m.edsoo.ru/40IT1ZJAH

17

18

19

20

DHeprus TOIMBA. Y JebHas TeIoTa
CTOpaHHUs

[InaBnenue u oTBepIEeBaHUE
KPUCTAITTMYECKHX Tell. Y IeJbHas
TeIIOTa TUTABIICHUS

Jlaboparopnas pabota "Onpenenenue
YACJIBbHOU TEIIOTHI TJIaBICHUS Jibaa"
[TapooOpa3zoBaHue 1 KOHICHCAIIHSL.
Hcmapenue

05.11

06.11

12.11

13.11

https://m.edso00.ru/683AIXYWS

https://m.edsoo.ru/JHESA1PJF

https://m.edsoo.ru/LCOXVHGHD

https://m.edsoo0.ru/CQG4DQKML

21

22

23

Kunenue. Y nenpHas temnora
nmapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHUMOCTh TeMIIepaTyphl KUTIEHUS OT
aTMOC(EepHOTO TaBJICHUS

BrnaxsocTs Bo3ayxa. JlaboparopHas
pabota "OnpeneneHre OTHOCUTEIBHON
BJIQ)KHOCTH Bo3ayxa"

Pemenue 3agau Ha onpeneneHue
BIIQXKHOCTH BO3/1yXa

19.11

20.11

26.11

https://m.edsoo.ru/Y7HDJM2GZ

https://m.edsoo.ru/7KP37W0J 1

https://m.edsoo.ru/N4AXJEXGAL

24

25

26

[TpuHIUIIBI paOOTHI TETIJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraresb BHYTPEHHETO CTOPaHUs

KII/ TermoBoro nurarens. TenmnoBbie
JBUTATEIN U 3alllUTa OKpYKaroLen
Cpenbl

3aKOH COXpaHEHHMSI U MTPEBPALICHUS

27.11

03.12

04.12

https://m.edsoo.ru/6BKWSWYG6

https://m.edsoo.ru/UJA3DRDOH

https://m.edsoo.ru/B1KX6RPQ9



https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9

OHCEPI'MHU B TCIIOBBIX ITPOIECCax

Pemrenue 3agad mo teMe "TemnoBrie

27 aBJieHUs. lI3MeHeHue arperaTHbIx 10.12 https://m.edsoo.ru/9AQS3CC7C
COCTOSIHUH BerecTna"
KontponbHas pabora mo reme

28 "TemnnoBsie sByieHus. MzmMenenue 11.12 https://m.edsoo.ru/0X03133KU
arperaTHbIX COCTOSIHUI BeecTna'

29 Jnexrpusaius Tei. [isa posa 17.12 hitps://m.edso0.ru/9E8SKDQMD
JIEKTPUUECKUX 3aPsIIOB

30 YPOK-HCCIIENIOBANNE "INEKTPH3AIIMS e 18.12 https://m.edsoo.ru/JALQFK67]
WHIYKIIUCH U TIPU COIPUKOCHOBEHHUH

31 B3anMOCHCTBHE 3apAXKCHHEIX TCI. 24.12 https://m.edsoo.ru/LIICQZZS9
3axoH Kynona
Dnekrpudeckoe noje. HanpskeHHOCTh

32 aneKTpudeckoro noss. [puniun 25.12 https://m.edsoo.ru/N79CZGZ1J
CYIEPIIO3UIIMH DIICKTPUYCCKHUX TOJIeH

33 Hocureimu oIIeKTpHHeckiX 3apsos. 14.01 https://m.edsoo.ri/AFOIKADMYV
DOneMeHTapHbIi 3apsa. CTpoeHue aroma

34 TTpOBOAHMKI H JUDIICKTPHKIL. 3akoH 15.01 https://m.edsoo.ru/USIR991PB
COXPaHCHHS AJIEKTPHUECKOTO 3apsiia

35 Perutertie sazia:t Ha IPHMEHEHHE CBOHCTS 21.01 https://m.edsoo.r/SXWWOSWIJ5
AIIEKTPUUYECKUX 3aPsIIOB
DNEKTPUYECKUH TOK, YCIIOBHS €T

36 cyuiectBoBanus. McTounuku 22.01 https://m.edsoo.ru/ISIMP3J3M
AJIEKTPUYECKOTO TOKA

37 JlericTBUS DIIEKTPUYECKOTO TOKA 28.01 https://m.edsoo.ru/QEWUTCKVT

38 DICKTPHUECIHH TOK B METAIIaX, 29.01 https://m.eds00.ru/EACOOOYPF
KUOKOCTAX U ra3ax

39 f;f;gpmecm" HEHD 1 €6 COCTABHDIC 04.02 https://m.eds00.r/ROW7KUDDO

40 Cuna toka. JlabopaTopHast padora 05.02 https://m.edsoo.ru/9LHH7UNII

"N3mepeHue 1 peryJiupoBaHHe CUJIbI



https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI

TOKA"

41

42

DIEeKTPUUECKOE HATIPSKEHHE.
Bonbsr™merp. JIaboparoprast pabota
"M3mepenue u peryampoBaHue
HanpspkeHus"

CornpoTuBiieHHE POBOAHUKA. Y ACIBHOE
COIPOTHBIICHUE BEILIECTBA

11.02

12.02

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/ESUO0SPC4G

43

44

JlabopaTopHas paboTa "3aBUCUMOCTh
AJIEKTPHUECKOTO COMTPOTHBIICHUS

MIPOBOJIHUKA OT €T0 JJTUHBI, IJIOIIAT!
MIONEPEYHOr0 CEUYeHusl U Marepuana”

3aBUCHMOCTH CUJIEI TOKA OT HaIps>KCHUA.

3akoH OMa U1t yyacTKa Lenu

18.02

19.02

https://m.edsoo.ru/4JDASGZNX

https://m.edsoo.ru/VEZPE70Q80

45

Jlaboparopuas padota "Vccienopanne
3aBHCHMOCTH CHJIBI TOKa, UIIYILErO Yepe3
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA
Y HampspKeHUs Ha pe3uctope”

25.02

https://m.edsoo.ru/X5STHIN3RM

46

KonTponbHas pabota mo Teme
"DnexTpuueckuit Tok. 3akoH Oma J1st
ydacTtka menu"

26.02

https://m.edsoo.ru/ZHMKZM4JU

47

48

IlocnenoBatenbpHOE U napajijieJIbHOC
COCIMHCHUA IMMPOBOAHUKOB

Jlaboparopunas pabdota "IIpoBepka
MIpaBHJIa CIOKEHHSI HAMIPSHKEHUN TIPH
MOCJICI0BATEIFHOM COCTMHEHUH JIBYX
pe3uctopos”

04.03

05.03

https://m.edsoo.ru/HJ9903493

https://m.edsoo0.ru/VO3VYPOTS

49

JlaGopatopnas pabora "IIpoBepka
MpaBHJIA JUTS CHITBI TOKA TIPH
apajuIeIbHOM COEAMHEHNH PE3UCTOPOB"

11.03

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenne 3aaa4 Ha IPUMCHCHHUEC 3aKOHa
Owma I PA3JIMYHOTO COCANHCHUA
IIPOBOAHHUKOB

12.03

https://m.edsoo.ru/19ZEFKZ74



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
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51

52

53

54

PaboTa 1 MOUTHOCTB AEKTPHUECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

Jlaboparopuas pabota "Onpenencaue
paboThI U MOLTHOCTH AJIEKTPHYECKOTO
TOKa"

DJEeKTpUYECcKUe ey U MOTPeOuTeNnn
AIIEKTPUYECKON SHEPTHHU B OBITY.
Kopotkoe 3aMmbikanune

[TocTostHHBIE MAarHUTBI, UX
B3aMMOJEICTBUE

18.03

19.03

25.03

26.03

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92V8JHA

https://m.edsoo.ru/1L3KZ2XI.M

https://m.edsoo.ru/KL1ZHIKQF

55

56

VYpok-uccnenopanue "M3yuenue nonei
IMOCTOSSHHBIX MarHutoB"

MaruautHoe nojsie. MaruuTHoe 1oJie
3eMiId U €ro 3HaUYE€HHE JUISA JKU3HU Ha
3emie

08.04

09.04

https://m.edsoo.ru/1GL7RJQOR

https://m.edsoo.ru/R3XXJCRVK

57

58

59

60

61

Pemenue 3aiad no reme "IneKkTpuueckue
3apsibl. 3apsHKEHHBIC TeJla U UX
B3auMoaercTBus. IToCcTOSHHBIHN
ANEKTpUYECKUi TOK"

KonTponbhas padota no teme
"DnexTpudeckue 3apsaabl. 3apsHKCHHbBIE
TeJla ¥ uX B3anMoaercTBHA. I10CTOSTHHBII
anekTpuueckuil Tok" / Beepoccuiickas
IIpoBepoyHas padora

Pabora ¢ TexkcTamu 1o Teme
"ITocTosIHHBIN ANIeKTpUYecKHii ToK" /
Bcepoccutiickas mpoBepouHas pabota
OmneiT Opcrena. MarHuTHoe 1osue
AJIEKTPUUYECKOTO TOKa MarHuTHOE 1ose
KaTyIIKA C TOKOM

[IpumMeHeHHe IIeKTPOMarHuToB B
TexHuke. JJaboparopras pabora

15.04

16.04

22.04

23.04

29.04

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD



https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
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https://m.edsoo.ru/R3XXJCRVK
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https://m.edsoo.ru/KG8XDIUWD

62

"N3y4yenue nelcTBUS MarHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM"

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue 35eKTpoaBUraTencii B
TEXHUYECKUX YCTPONCTBAX U Ha
Tpancmopre. JlabopaTopHas pabora
"KoHCcTpynpoBaHH€e U U3y4eHUE paObOTHI
AJIEKTPOABUTATEIS "

30.04

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

63

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHOM MHAYKImu. ITpaBuno
Jlenma

06.05

https://m.edsoo.ru/YSDW34FV0

64

65

66

Onexrporereparop. CriocoObl MOTyYSHUS
JIEKTPUYECKON SJHEPIUH.
DNEeKTPOCTaHIIMK Ha BO30OHOBIIIEMBIX
HCTOYHHUKAX SHCPTHUU

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
Teme "DJIEKTPUUECKUE U MarHUTHBIE
saBIIeHUS"

KonTponbHas pabota mo Teme
"JJIeKTpUUECKUE U MAaTHUTHBIC
sBieHus"/IToroBast KOHTpoJbHAs paboTa

07.05

13.05

14.05

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFSO9PNCEB

https://m.edsoo.ru/APBXXTADS

67

68

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
teme "TeruioBbie siBICHUS"

Pesepsubiii ypok. Pabora ¢ Tekctamu mo
Teme "MaruuTHele siBIeHUS"

20.05

21.05

https://m.edsoo.ru/4B8GKYQ1X

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

14



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

KoaudecTBO 9acoB

Ne Tema ypoKa KOHTpO HpaKTn I[aTa 3ﬂeKTp0HHLIe III/I(l)[)OBLIe
n/n Bcero JbHbIE YyecKue u3ydeHusi 00pa3oBaTeJbHBIC PeCypPChI
padoThI padoThI

1 MeXAHHCCKOC JBHIKCHILC. 1 01.09 https://m.eds00.ru/UP3I88VCD
MarepuaibHas TOYKa

’ Cucrema orcuera. OTHOCUTENBHOCTh 1 9a 02.09 https://m.edsoo.rt/UWELOQ33T
MEXAHUYECKOTO IBUKECHUA 96 03.09

3 PaBHOMeEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 04.09 https://m.edsoo.ru/E6SRWOZKO
HepasHoMepHOE NpsIMOIMHENHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1 08.09 https://m.edsoo.ru/L043PYTGB
CKOPOCTH
[IpssMonMHENHOE paBHOYCKOPEHHOE

5 AABIDCHHC. }’cxopeHHe. Cropocte 1 09.09 https://m.edsoo.ru/SKUYWCHBO
MPSIMOJIMHEITHOTO PaBHOYCKOPEHHOTO 10.09
neuxenus. ['paduk ckopoctu
JlaGopatopHnas pabota "Onpexnenenue

6 YCKOPEHHUSI TeJa MPU PaBHOYCKOPEHHOM 1 1 11.09 https://m.edsoo.ru/1KKINJFOS8
JBUYKEHUHU 110 HAKIIOHHOM MIIOCKOCTH"

7 CBoGoAHOS MazeHie Texl. OEITE 1 15.09 https://m.edsoo.1/NMQA4GGEO
lanunes
PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH. 16.09

8 [lepuon u yactoTta oOpaieHus. 1 17' 09 https://m.edsoo.ru/PVRBIDTTH
JInHeliHas U yrimoBas CKOPOCTH ’

9 [{eHTpOCTPEMHUTEIILHOE YCKOPEHHE 1 18.09 https://m.edsoo.ru/OSLEGWEZY
KonTponbHas pabota mo Teme

10 "PaBHOMEpHOE 1 paBHOYCKOPEHHOE 1 1 22.09 https://m.edsoo.ru/HXCDF3ZC8
nBIOKeHHue"

. 23.09
11 IIepBbiit 3ak0oH HproToHa. Bexktop cuiibl 1 24.09 https://m.edsoo.ru/T4ADTURL3K



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/T4DTURL3K

Bropoii 3akon HrroToHa.

12 . 25.09 https://m.edsoo.ru/SA28NGVEV
PaBHOpelicTByrOIIAs cHita

13 |pemmitsaon Hetorona. Cyneprosi 29.09 https://m.edso0.ru/XPFYG64RM

14 Pemienue 3aga4 Ha NPUMEHEHUE 3aKOHOB 30.09 https://m.edso0o.ru/GEM2S4HK9
Hrrotona 01.10

15 Cuiia ynpyroctu. 3akoH ['yka 02.10 https://m.edsoo.ru/BHBXXRIJQ

16 Peimenne 3agas o Teme «Cira 06.10 https://m.edsoo.rs/HML1AMN12
YIIPYTOCTH

17 Jlaboparopuas pabota «OnpeneneHue 07.10 https:/m.cdsoo.ru/TAPAJAFV
KECTKOCTHU MPYKUHBI» 08.10

18 Cuia TpeHus 09.10 https://m.edsoo.ru/B4AWPRASI7

19 Pemenue 3agaud no reme «Cusa TpeHUSI» 13.10 https://m.edsoo.ru/PJDH2DCO9T

o  Jlabopatopuai pabora "Onpeacncnne 14.10 https://m.edsoo.ru/CS6RDSKXS
KO3 pHUIHEHTa TPEHUS CKOIBKEHUS 15.10
Pemenue 3amau o reme "3aKkoHbI

21 Herorona. Cuia ynpyrocru. Cuna 16.10 https://m.edsoo.ru/VT3T38KBU
TpeHus"
Cuia TSHKeCTH U 3aKOH BCEMHUPHOTO

22 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO 20.10 https://m.edsoo.ru/MEETXGF6Q
MaJCHUS
VYpoxk-koHpepenuus "JIBrxeHue ten 21.10

23 BOKPYT TPaBUTAIIMOHHOTO LIEHTpa 22' 10 https://m.edsoo.ru/BLGGQ9259
(Conueunas cucrema). ['anaktuxu" )

24 Pernenue 3124 o Teme "Cuia TiokecTu 23.10 https://m.eds00.ru/VO2GVSYAT
Y 3aKOH BCEMUPHOTO TATOTEHUS

75 [TepBas kocMu4ecKasi CKOPOCTb. 06.11 https://m.eds0o.ru/563XRG6ED
HesecoMocTh 1 neperpysku 05.11
PaBHOBECHE MaTeprabHONW TOUYKH.

26 A§.COHmTHO TBEPALOE TEITO. PaliHOBeCHe 10.11 https://m.edsoo.ru/AONEMB459
TBEPAOIO TeNa C 3aKPENIIEHHON OChIO 06.11

BpaieHusi. MoMeHT cuibl. LleHTp



https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459

TAXKCCTHU

PaBHOBeCcHE MaTepruanbHOM TOUKH.
AobcomotHo TBEpAOE Teno. PaBHOBecue

27 TBEPAOTO Teja C 3aKPEIIEHHON OChIO } (l)ﬂ https://m.edsoo.ru/GAMQWA4SLS
BpaieHusi. MoMeHT cuibl. LleHTp )
TSKECTH

78 Pemrenue 3amau :‘IO Teme "MOMEHT CUJIBI. 13.11 https://m.eds0o.ru/00JSN205C
LenTp TsxecTn 12.11

29 'I‘)GHIGHI/IG ANt o TeN,[,e 17.11 https://m.edsoo.ru/8D7SUVXSJ

BsaumonelicTBue Ten 13.11

KonTponbHas pabora no teme 18.11

30 " . " https://m.edsoo.ru/JIBOUJ2YG

BzaumopeiictBue Ten 17.11

Nmnynbc Tena. Umnynsc cuiibl. 3aKoH 20.11

31 COXpaHEHUS UMITYJIbca. YTIPYroe u 1 9'1 1 https://m.edsoo.ru/7PISBWQD2
HEYNpYroe B3auMoJeiCTBHE )

32 Pemerue 3afad no Teme "3axox 2411 https://m.eds00.ru/LQO6EHSF9
COXpAHEHUS UMITYJIbCa 20.11

33~ YPoKkoHbepeniuis PeakTiproe 2311 https://m.edsoo.r/3UH32HARL
JIBU>)KEHUE B IIPUPOJIE U TEXHUKE 24.11

34 Mexanuyeckas paboTa U MOIIHOCTh ggﬁ https://m.edsoo.rut/FCOHVOY XP
Pabota cuibl TSKECTH, CUITBI YIIPYTOCTH 01.12

35 https://m.edsoo.ru/Y4H20MDHI
U CUJIBl TPEHUS 27.11
Jlaboparopnast pabota «Ornpezaenenue

36 paloThI CUIIBI TPEHUS ITPU PaBHOMEPHOM 02.12 https://m.edso0o.ru/609HFE] P8
JBH>)KEHUU T€Jla IO TOPU30HTATBLHON 01.12
MMOBEPXHOCTU»

37 CBA3L, SHEprIH U PACOTEL 04.12 https://m.edsoo.ru/ZIFB7LSEF
[ToTenumanpHas SHEpPTrUst 03.12

38 KI/IHeTI/I‘—IeCKaf[ sHeprus. Teopema o 08.12 https://m.edsoo.ru/WKXL7NXVR
KMHETUYECKOU DHEPIUU 04.12

39 3aKOH COXpaHEHHUs SHEPTUH B MEXAHUKE 09.12 https://m.edsoo.ru/FMM2S69EB



https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB

08.12

40 KontponbHas padoTa mo Teme «3aKoHbI 11.12 https://m.edsoo.ru/0TVKSKIXB
COXPAHEHUSD) 10.12

A1 KonebarenbHoe 1BUKEHUE U €r0 15.12 https://m.edsoo.ru/3EQ3BHBZ3
XapaKTEePUCTUKHI 11.12

42 3aryxatomue kojiebaHus. BeiHyK1eHHbIE 16.12 https://m.edsoo.ra/I3ZKD2M12
KoJjiebanus. Pesonanc 15.12

43 MatemaTHyeCkui 1 NPy KHHHEIH 18.12 https://m.edsoo.ru/O7 IPZDMI1 1
MAasITHUKHU 17.12
Jlaboparopnas paboTa «3aBHCHMOCTh 2 12

44 repuo/a KojiebaHUuM| OT KECTKOCTH 18. 12 https://m.edsoo.ru/BACA6R4KS
MIPYKUHBI U MAcCHI TPy3a» )

45 llpeBpaieHue SHEpruu npH 23.12 hitps://m.eds00.r/RPN7BU655
MEXaHUYECKHUX KOJICOAHMIX 22.12
Jlaboparopnas pabota «Onpenenenue 2512

46 9acTOTHI U TIeproJIa KojaeOaHmi 5 4'12 https://m.edsoo.ru/FVIY2NUGC
MPYKUHHOTO MasiTHUKa» )
JlaGopatopHnas pabota «IIpoBepka

47 HE3aBHCHMOCTH TIepHoJia KoJeOaHmit 29.12 https://m.eds0o.ru/6Y GEHWSDT
rpy3a, MOABELUICHHOIO K HUTH, OT MAacChl 25.12
rpy3a»
Mexanunyeckue BoaHbI. CBOMCTBA 30.12

48 MeXaHU4eCKHUX BOJIH. [IponosnbHbIE U 29'12 https://m.edsoo.ru/QHBQ3USXV
ONEPEUYHBIE BOJIHBI )
Ypok-koHpepenmus "MexaHnndeckue

49 BOJIHBI B TBEpJOM Tene. CelicMuyeckue 12.01 https://m.edsoo.ru/6PNOHXSJA
BOJIHBI"
3Byk. PacnipocTpanenue u oTpaxeHue 13.01

50 https://m.edsoo.ru/NTZLRXDBS
3BYyKa 14.01

51 Ypok-uccnesiosaue "Habmogenne 15.01 https://m.eds0o.r/SRPRGGZVS
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI

52 I'poMKOCTB 3ByKa M BbICOTA TOHA. 19.01 https://m.edsoo.ru/AOY3HSN3G



https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
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AKYCTUYECKUI PE30HAHC

53 YPOK-KOH(EPCHLLI "YILTPA3EYK 1 20.01 https:/m.eds0o.r/AU3Z0S07U
nH(}Pa3BYK B IPUPOJIC U TEXHUKE 21.01
Pemenue 3amau no reme "3akoHbl

54 coxpaHeHus. MexaHn4ecKre KojaeOaHus 22.01 https://m.edsoo.ru/7YAJAVS5TM
Y BOJIHBI"

55 Kourpomsras pabora no rese , 26.01 https://m.edsoo.ru/ZVD7Z44VH

Mexannueckue KoneGaHus 1 BOJTHBI

56 DMCKTPOMATHHTHOE nore. 27.01 https://m.edsoo./KAKCTHSCG
DNEeKTPOMarHUTHbIE BOJIHbI 28.01

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH 29.01
Ypoxk-koupepennus "Llkana

58 JACKTPOMATTIITHBIX BOITH. 02.02 https://m.edsoo.ru/7E1J2VY03
Hcnonb30BaHMe AIIEKTPOMATHUTHBIX BOJTH
I COTOBOM cBsA3U"
VYpok-uccnenopanue "M3yyeHue cCBONCTB 03.02

59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO 0 4' 00 https://m.edsoo.ru/SHN7BSEB4
MOOMIIBHOTO TenedoHa" )

60 Pemneriiie sajat Ha OMPEENCHIE HACTOTH! 05.02 https://m.eds00.r/WIGCO6QSN
Y JUTUHBI AJICKTPOMArHUTHOUW BOJTHBI
DneKTpOMarHuTHas NpHupo/ia CBeTa.

61 CxopocTts cBeta. BonHoBbIE cBOMCTBA 09.02 https://m.edsoo.ru/ZFGOBMGFX
cBeTa
Ucrounnku cBeta. [IpsmonuHeitHoe 10.02

62 pacnpocTpaHEeHUE CBEeTa. 3aTMEHUS 11' 00 https://m.edsoo.ru/NLIADWAXN
Connua u Jlynst :
3aKOH OTpa)k€HUs CBETa. 3epKaia.

63 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHA 12.02 https://m.edsoo.rt/QONUKCDOB
OTpakKeHHUS CBETa

64 Hpenowseiite caeta. 3akor 16.02 https://m.edsoo.r/NF1PZFEV3
MPEIOMIIEHHUS CBETA

65 [TosniHOE BHYTpEHHEE OTPAKEHHE CBETA. 17.02 https://m.edsoo.ru/FZ7THV6E2W



https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
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Hcnonb3oBanue MoJHOTO BHYTPEHHETO 18.02
OTPaKCHUS B ONTHYECKUX CBETOBOAX
Jlaboparopuas pabota "HccrnenoBanue

66 JABHCHMOCTH yIIIa TIPCTOMICHI 19.02 https://m.edso0.ru/R800IT10S
CBETOBOTO JIy4a OT yIJia MaJieHus Ha
rpanute "Bo3ayx-crexsio’"

67 JIunzel. OnTryeckast cuiia JIMH3bI ggg% https://m.edsoo.ru/ZV702L97F

68 [TocTpoenne n300paXeHH B TUH3AX 26.02 https://m.edsoo.ru/MWU2YHLIN
Jlaboparopuas padota "Onpenencaue

69 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM 02.03 https://m.edsoo.ru/3XTVNZNJJ
CWJIBI COOMparomei JIMH3b!"
Ypok-koHpepenmus "OnTudeckue
JUH30BBIC IPHOOPEL. Vcronbp30Banme 03.03

70 MOJIHOTO BH}I?TpeIfHeFO OTPaKCHUS: 04.03 hitps://m.eds00.rw/KKVRKOP3D
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBSI3b"

71 I'na3 kak ontuyeckas cucreMa. 3peHue 05.03 https://m.edsoo.ru/KP1ACI9PW

72 Egﬁ‘g;‘;;?;‘;i‘*;ﬁ Acerutspena. 09.03 https:/m.edsoo.rw/ZKWLQ3CHI
KonTponbHas pabota mo Teme "3aKOHBI .

3 pacn;)OCTpaHeEm ceera. JIua3pr" i(l)gg hitps://m.eds00.r/0LIF63ZRU
Paznosxenue 6enoro ceera B CIEKTP.

74 Omneitel HetoTona. Crnoxenue 12.03 https://m.edsoo.ru/ZPRFN4D5V
CIEKTPAITLHBIX I[BETOB. Jluciepcus cBeTa
JlaGopatopnas pabdota "OnbITh O

75 PA3IOKCHHIO GEJIOrO CBETA B CIEKTP I 16.03 https://m.eds0o.ru/ESISL6TCH
BOCTIPUSATHIO [IBETA IPEIMETOB MPH HX
Ha0JII0/IEHUH Yepe3 1[BETOBbIE PUIBTPHI"
Ypok-npakTukyM "BoHOBBIE CBOMCTBA 17.03

76 CBeTa: nIucrepcus, nHTepdepeHIus u 18.03 https://m.edsoo.ru/A1F3HB8Y9
nudpaxus’”

77 OmneiTel Pe3epdopaa u ruranerapHas 19.03 https://m.edsoo.ru/P922QVFIV
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MOACJIb aToOMa

78 [Toctynatel bopa. Monens atoma bopa 23.03 https://m.edsoo.ru/OBJPHEOG?2

79 Henyciaine n HOTIIOICHIE CBETa 24.03 https://m.edsoo.ru/MILRTHPCO
atoMoM. KBanThl. JIuHelyaTbie CIEeKTpbI 25.03

80 Ypox-npaxtukym "Hadmoenne 26.03 https://m.edsoo.rus/7NCLNW296
CHEKTPOB UCITYCKAHUS

81 PannoakTUBHOCTE U €€ BUIBI 06.04 https://m.edsoo.ru/22H32JWLM

32 Crpoenue atomHoro siipa. Hykionnas 07.04 https://m.edsoo.r/IRVESKOFK
MOJEIh 08.04

83 PannoaktuBHbIE peBpaieHus. M30Tomnbl 09.04 https://m.edsoo.ru/RA796TPSP

84 Pemenue sanas o Teme: ) 13.04 https://m.edsoo.ru/WX2HQP2S6

PannoakTrBHBIC IPEBpAIICHUS

85 [lepuon nonypacnana iggj https://m.edsoo.ru/WZDJCOESR7
Ypok-koHpepenus "PagnoakTuBHBIC

86 W3JIY4eHHS B IPUPOJIE, MEIUIIMHE, 16.04 https://m.edsoo.ru/X1J4002C4
TeXHHUKE"

87 FLAepHBIE peakiuii. 3AKOHLI COXpaHCHHs 20.04 https://m.edso0.ru/Y OQ2XMKOO
3apsI0BOTO U MAacCOBOTO YHCE

88 OHeprus cBA3M aTOMHBIX sziep. CBsA3b 21.04 https://m.eds0o.ru/NSTEUFIO3
MacChl U SJHEPTUU 22.04

gg ~  Pelerne sanatmo reme Aieprbie 23.04 https:/m.edso0.ru/OD4KHLQAT
peaxkuuu

90 Konrpobnas pabora no Teme 27.04 https://m.edsoo.ru/SUTJAFD6U

KBanTOBBIC SIBIICHUS

91 Peaxiiin CHHTe3a 1 1eNeHHA AACD: 28.04 https://m.edsoo.rt/RMBFQBND?7
Ncrounuku sHeprun CoaHIa U 3BE3] 29.04
Ypok-kondepenmus "Anepras

92 sHepreTHka. JIeicTBus paguoaKTUBHBIX 30.04 https://m.edsoo.rt/QTNWEW90Q
U3JIy4YE€HU! Ha )KUBbIE OPraHU3MBbI"

93 [ToBTOpenue, 06o6meHue. JJaboparopusie 04.05 https://m.edsoo.ru/2GFCLJOJJ
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pabotsl 110 Kypcy "B3aumoneiictBue ten"

[ToBTOpenue, o6o0menue. Pemenue

94 pacyeTHBIX U KaYeCTBEHHBIX 3a/a4 10 1 8282 https://m.edsoo.ru/MMINLZOSQ
teme "TemnoBsie nmpouecch” ’
[ToBTOpenue, o6o0menue. Pemenue

95 pacyeTHBIX U Ka4YeCTBEHHBIX 3aa4 M0 1 07.05 https://m.edsoo.ru/H7THKU30G3
teme "KIIJ] TennoBeIx apurareici'”
[ToBTOpenue, o6o0menue. Pemenue

96 pacyeTHBIX U KaYeCTBEHHBIX 3a/a4 M0 1 11.05 https://m.edsoo.ru/XP2HRNAY4
teme "KIIJI snexkrpoycraHoBOK"

97 [ToBTOpEHME, 0606"1_1_[6HI/IG. Ha60paTopI'{‘ble 1 1 12.05 https://m.edsoo.ra/FK30FNRHX
paboTsl o Kypcy "CBETOBBIE SIBICHUS 13.05
[ToBTOpenue, 0600meHne. Pabora ¢

98 TEKCTaMU 10 TeMe "3aKOHBbI COXPAHCHHS 1 14.05 https://m.edsoo0.ru/91XS3CXDT
B MeXaHuke"

99 HroroBas koHTposbHAs paboTa 1 18.05 https://m.edsoo.ru/TBOXBI9TUO

100 [ToBTOpEHME, 0606HleHHe. Pabota c . 1 19.05 https://m.edsoo.rw/L3YKVIINT
TekcTamu 1o Teme "KosnebGaHust U BOJHBI 20.05

jor ~ [losropenne, obobmenme. Paborac 1 21.05 https:/m.eds00.ru/LG3271SQ6
TekcTaMu 1o TeMe "CBETOBBIE SIBICHUS
IToBTrOopenue, o6o0menue. Pabora ¢

102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1 25.05 https://m.edsoo.ru/W7IE16NU8
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 102 75
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ITPOBEPAEMBIE IIPEAIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KUIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1.1
1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

HCII0JIb30BATh U3YUCHHBIC ITIOHATHUSA

Pas3iinviaTh ABJICHUS 110 OIIMCAHHUIO X XAPAKTCPHBIX CBOMCTB 1 HA OCHOBE
OIIBITOB, JEMOHCTPUPYIOIINUX JAaHHOC (bHSH‘ICCKOG SIBJICHUC

1.3

1.4

pacrio3HaBaTh IPOSBJICHHE M3YYEHHBIX (U3MYECKUX SIBICHUH B
OKpY’KaloIIeM MHpE, B TOM YuCie (PU3NIECKUE SBICHHUS B MIPUPOJIE, TIPU
9TOM THEepeBOJIUTHh MPAKTHUYECKYI0 3aJadyy B Y4eOHYIO, BBIICIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI

OIMCHIBATh U3YYCHHBIE CBOMCTBA TN U (U3NUECKUE SBJICHHUS, UCIIOIB3YS
¢usnyeckue BEIWYMHBI, MpPU ONUCAHMM NPAaBUIBHO TPAKTOBATh
(GU3NYEeCKUH CMBICT HCIOJB3YEMBIX BEIMYMH, WX OO0O3HA4YEHUS U
eIMHUIIBl (PU3MUECKUX BEJIWYMH, HAXOAUTh (OPMYIbI, CBSA3bIBAIOIINE
JTaHHYI0 (U3MYECKYI0 BEJIUMYMHY C JPYrUMU BEIMYMHAMHU, CTPOUTH
rpadMKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BETMUYUH

1.5

1.6

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SIBIECHUS M IPOIECCHI,
HCIOJIb3Yysl U3YYEHHBIE 3aKOHBI, IPU OTOM J1aBaTh CIIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MAaTEMATUUYECKOE BHIPAKEHUE

OOBACHATH (PU3MUECKHE SBJIEHMS, MPOLECCHl U CBOWCTBA TEI, B TOM
yycllie W B  KOHTEKCTE CHUTyallUd MPaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATh INPUUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHUE U3 1 — 2 JOrMyecKuX IaroB ¢ onopoi Ha 1 — 2 U3y4eHHBIX
CBOMcTBa  (U3MYECKUX  SBJIIEHUM, (U3NYECKUX  3aKOHA  WJIHU
3aKOHOMEPHOCTH

1.7

1.8

1.9

pemare pacuéTHble 3a1aud B 1 — 2 JEWCTBHSI, HCIOJIB3YS 3aKOHBI U
(dhopmynel, CBsA3BIBaIONME (PU3MUECKUE BEJIMYMHBI: Ha OCHOBE aHAIM3a
yCIOBUSL  3aJaud  3alMChbIBaTh  KpPAaTKOE  YCJIOBHME, IOJCTaBIATh
¢u3nueckrue BeNUYUHBI B (OPMYJIBI U MPOBOAUTH PACUEThI, HAXOIUTh
CIpaBOYHBIC JIaHHBIC, HEOOXOMUMBIE ISl pEIleHUs 3a]ay, OLCHHUBATh
PEATUCTUYHOCTh MOTYyYeHHON (PU3UUECKOI BETNUHHBI

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOKHO PEUIUTh IMpPU IOMOIIH
(¢uU3NYeCKUX  METO/A0B, B  OINUCAaHMM  HUCCIEAOBAHHS  BBIICIATH
MIPOBEPSIEMOE MIPEATIONIOKEHUE (rumoresy), pasinyaTh u
UHTEPIPETHUPOBATh MOJIYYEHHBIH pe3yiabTaT, HAXOIUTh OIIMOKH B XOJe
OIIbITa, ACJIATh BBIBOJBI IO €I'0 pE3yjibTaTaM

MPOBOJIUTH OIBITHI TI0 HAOMIOJCHUIO (U3UYECKUX SBICHUH WIH
¢buznIecKux CBOICTB TEJ: bopmynupoBaTh IIPOBEPSIEMBIE
NPEANONIOKEHNS,,  cOOMpaTh  YCTAaHOBKY W3  IIPEIUIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ OINbITa U (POPMYIHUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE TPSAMBIC HM3MEPEHHS C HCIOJIb30BAHHEM AaHAJIOTOBBIX H
nupoBBIX MPHOOPOB, 3aMHCHIBaTh MOKa3aHUA NPUOOPOB C YUETOM
3a/TaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI




1.11

MPOBOJIUTH UCCIIEOBAaHUE 3aBHCHUMOCTH OIHOW (PU3WUECKON BETUYHHBI
OT JApPYrod C HCIOJb30BAHUEM MPSIMBIX H3MEPEHUN, Y4acTBOBATh B
IJIAHUPOBAaHUU y4eOHOTO HCCIICIOBAHUS, COOMpPATh YCTAaHOBKY U
BEITIONTHATh M3MEPEHUS, CIIeAys MPEIOKCHHOMY TUIaHy, (UKCUPOBATH
pe3yabTaThl TOJYYCHHOW 3aBHCHUMOCTH (DU3MYECKUX BEIMYMH B BHJC
MPEITIOKEHHBIX TaOMUI] U TpaduKOB, eiaTh BBIBOABI IO pE3ylIbTaTaM
HCCIIEIOBAHUS

1.12

1.13

IPOBOJUTh KOCBEHHBIE HW3MEPEHUs (U3UUYECKUX BEIUYHMH, CIEays
MPEUIOKEHHOW WHCTPYKIMHU: MPHU BBINOJIHEHUH HM3MEpPEHUI codupartb
JKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAYCHHE HMCKOMOM
BEJINYUHBI

coOmomaTh TpaBWja TEXHUKM O€30macHOCTH Tpu  paboTe ¢
1abopaToOpHBIM 000PYIOBAHUEM

1.14

yKa3blBaTh MPHUHIMIIBI ASHCTBUS NMPUOOPOB U TEXHUUYECKUX YCTPOWCTB,
XapaKTepu30BaTh MPUHLMIBI JEHCTBUS H3YYEHHBIX HpUOOpOB U
TEXHUUYECKUX YCTPOWCTB C MOMOILBIO UX ONMCAHMS, UCIOJIb3Yysl 3HAHUA O
CBOWCTBaX (PM3MUYECKUX SBICHUN U HEOOXOIUMBIE (PH3UIECKUE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

1.16

1.17

NPUBOJUTH  MpUMepbl  (HaxoAuTh HHPOpPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUI B IMOBCEAHEBHOU
KHU3HH 11 00ecTiedeHns1 0e30MacHOCTH MPH OOpPAIIeHUH ¢ IPUOOpaMu U
TEXHUYECKUMHU YCTPONUCTBAMHU, COXpPAHEHHS 3J0pPOBbS U COOIIOJICHUS
HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKpPY’Kalollel cpefie

OCYILIECTBIISITh OTOOpP HCTOYHMKOB HH(popmanuu B cetu MHTepHEeT B
COOTBETCTBUM C 3aJlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAaHUH W TNyTEM CpPaBHEHUS Pa3JIMYHBIX HCTOYHUKOB
BBIIENATh MH(pOpPMAIMIO, KOTOpas SBISIETCS NPOTUBOPEUMBOM WU
MOXKeET OBITh HEJOCTOBEPHOI

HCIOJIb30BaTh NPU BBIMOJIHEHUH YYEOHBIX 3a/laHuii HayYHOIOMYJISIPHYIO
auTeparypy (U3MYECKOTro COJep)KaHus, CIpPaBOYHbIE MaTepHallbl,
pecypcebl cetu IHTEepHET, BiaseTs NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusl HHPOPMAIIUHU U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

cOo3/1aBaTh COOCTBEHHBIE KPAaTKHUE NMMChbMEHHbIE M YCTHBIE COOOIIEHUs Ha
OCHOBE 2 — 3 HCTOYHHMKOB MH(pOpManuu (U3NYECKOTO COAEpXKaHUs, B
TOM 4Hcie MyOJIMYHO JenaTh KpaTKUE COOOIIEHUS O pe3ylbTaTax
MPOEKTOB WJIM Y4YeOHBIX HCCIEAOBAaHWUN, TMpPH STOM TPaAMOTHO
UCIOJb30BAaTh M3YYCHHBIM MOHATHHHBIA amnmapar Kypca (DU3HKH,
COTIPOBOYKAATh BBICTYIIJICHHE MTPE3EHTAIHeH

MIpU BBIMOJHEHUH Y4YE€OHBIX MPOEKTOB U HUCCIEIOBAHUN paclpeiensiTh
0053aHHOCTH B TpPYINE B COOTBETCTBMHU C IOCTABJICHHBIMU 3a/la4aMH,
CIEINTHh 3a BBINOJIHEHUEM IUIaHA JCHCTBUM, aJEKBaTHO OLICHUBAaTh
COOCTBEHHBIH  BKJaJ B  JEATENbHOCTb  TPYIIBI,  BBICTPaWBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOIIHNX

8 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eTr0 00pa30BaHUs




1.1

HUCIIOJIBb30BaTh IMOHATHA

1.2

1.3

pa3auyath SBJICHUS 110 OIMCAHMIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBICHUE

pacro3HaBaTh IPOSIBJICHWE M3YYCHHBIX (U3UYECKUX SIBICHHHA B
OKpY’KarollleM MHUpe, B TOM 4Hciie pU3ndecKue sSBICHUS B IPUPOJE, PU
9TOM MEpPEBOJUTh IPAKTUYECKYIO 3ajadyy B Y4YeOHYIO, BBLIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHK) (PU3NYECKUX SBICHUI

1.4

1.5

1.6

OIMCHIBATh U3YyYCHHBIE CBOMCTBA TeJ U (U3NYECKUE SABJICHUS, UCIIOJIb3YS
¢usznyeckue BEIWYHMHBI, MpPHU ONUCAHUHM NPABUIBHO TPAKTOBATH
(bu3n4YecKuil CMBICI UCIIOJIb3YEMbIX BEIMYUH, 0003HAYEHUS U €AUHULIBI
(U3NYEeCKUX BEIMYMH, HAXOAUTh (DOPMYIBI, CBS3BIBAIOLINE TaHHYIO
(Gu3MYeCKyl0 BEIMYUHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH TIpapuKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYHH

XapaKTEepU30BaTh CBOMCTBA TeJ, (DU3WYECKUE SBICHUS M IPOIIECCHI,
HCIOJIb3ysl U3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTh CJIIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA U 3aIMHUCHIBATh €70 MATEMATHICCKOE BBIPAKCHHE

OOBSCHATH (hU3MUECKHE MPOIECCHl U CBOWCTBA Te, B TOM 4YHCIE U B
KOHTEKCTE  CHUTyallud  MPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBA3HM, CTPOUTH OOBACHEHHE U3 1 —
2 JIOTMYECKUX IIaroB ¢ TOMOmbl 1 — 2 U3y4eHHBIX CBOMCTBA
(bu3nUecKuX sIBICHUN, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemath pacu€THble 3a7ayd B 2 — 3 JEHCTBHS, HUCMOJIB3YS 3aKOHBI U
(hopmynbl, CBs3BIBAIONME (PU3MUECKHE BEITWYMHBI: Ha OCHOBE aHaIM3a
YCIIOBHSI 3a/1aud 3allMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEAOCTATOK
JaHHBIX JJIs pELIeHUs 3aJadyd, BbIOMpAThb 3aKOHBI U  (QOPMYIIBI,
HeoOxonuMble Uis €€ pelIeHUs, MPOBOIUTH Pacdy€Thl M CpPaBHUBATH
IMOJIYYCHHOC 3HAYCHUC (i)HSH‘ICCKOi/JI BCJIIMYNHBI C U3BECTHBIMU JAHHBIMU

pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPHIE MOKHO PEUIUTh MpPU IOMOIIU
(GU3NYEeCKUX METOJOB, UCHOJb3ys OMUCAHUE HCCIIEAOBAHUS, BBIICISATH
MIPOBEPSIEMOE  MPEIIIOIOKEHNE, OLEHUBATh IPABWIBHOCTh IOPSAIKA
IIPOBEACHUS UCCIIEIOBAHNS, 1€JaTh BEIBOIbI

1.9

1.10

MPOBOANTh OMBITBI 1O HAOMIOACHUIO (PU3UYECKUX SBICHHUHA WIH
(dbuzmgecKkux CBOWCTB TEJL: dbopmyaupoBaTh MPOBEPSAEMbIC
MPENANONIOKEeHHs,  COOMpaTh  YCTAaHOBKY W3  MPEUIOKEHHOTO
000pyI0BaHMsI, OTTUCHIBATH X0 OMBITA U (POPMYITUPOBATH BHIBOJIBI

BBITIOJTHATh TPSMBIE HM3MEPEHUS C HCIOJb30BAaHHUEM aHAJOTOBBIX

MpuOOPOB M JATYUKOB (PU3UYECKUX BEIUYHMH, CPABHUBATH PE3YyIbTAThHI
M3MepeHuil ¢ yuéToM 3a/1aHHOI a0COMOTHON MOTPEITHOCTH

1.11

MIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PM3NYECKON BETMUMHBI
OT Jpyrol C UCIOJB30BAHUEM IMIPSAMBIX HW3MEPEHUN: IUIAHUPOBATh
UCCIIeIOBaHNEe, COOMPATh YCTAaHOBKY W BBINOJIHATh M3MEPEHHs, CIEys
MpeNIOKEHHOMY  IUIaHy, (DUKCHpOBaThb pe3yJbTaThl  IOJY4EHHOMN
3aBUCUMOCTH B BHJAE TabmuI M TpaduKoOB, JeNaTh BBIBOJABI I10
pe3yabpTaTaM UCCIIEI0BaHNS

1.12

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEJIWYMH: MJIAHUPOBATh
U3MEpeHusi, coOuparh SKCIEPUMEHTANBHYIO  YCTaHOBKY, CIEHYs
IIPEII0KEHHOW NHCTPYKLIUHU, ¥ BBIYMCIIATh 3HAYCHUE BEITUYHHBI

1.13

coOmolaTh MpaBWJIa TEXHUKH OE30macHOCTH Tpu  paboTe ¢




71a00paTOPHBIM 000PYIOBAaHUEM

1.14

1.15

1.16

1.17

1.18

XapaKTepu30BaTh MPHUHLMIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOPON HA UX ONMCAHMS, UCIIONb3Ys 3HaAHUS O
CBOMCTBaX (PU3MUECKUX SIBICHUH U HEOOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH

pacro3HaBaTh NIPOCTBIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIbHBIE
npuOOpHl MO CXeMaM U CXEMAaTUYHBIM PHCYHKAaM, COCTaBISITh CXEMBbI
JJIEKTPUYECKUX LENed ¢ IMOCIEAOBAaTEIbHBIM M  IapajuleIbHbIM
COEIMHEHUEM 3JIEMEHTOB, Pa3jinyasi YCIOBHbIE 0003HAUYEHHUS JIEMEHTOB
BJIEKTPUYECKUX LIETIEN

OPUBOAMTH TpPUMEpPbl  (HAXOAWTh HWHPOPMALHKIO O TpUMepax)
MPAKTUYECKOI'O MCIIOJIb30BaHMUs (PU3NYECKUX 3HAHUN B ITOBCEIHEBHOM
XKHU3HU Uil o0ecrieueHus: 0€30aCHOCTH TP OOpaleHUH ¢ Ipubopamu u
TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHUS 3/0pOBbS U COOIIOACHUS
HOPM PKOJIOTMYECKOTO MOBEJICHUS B OKPY’KaloLlel cpesie

OCYIIECTBIISATh MOUCK WH(POpPMAIUU (PU3UIECKOTO COACPKAHUS B CETH
HNutepHer, Ha OCHOBE MMEKIIMXCSA 3HAHUM M IYTEM CpPaBHEHUS
JIOTIOJTHATEIBHBIX ~MCTOYHHKOB  BBIICIATH HH(OPMANNIO, KOTOpas
SIBJIICTCS. IPOTUBOPEUUBOM MJIH MOKET OBITh HEOCTOBEPHOM

HCII0JIb30BaTh IIPU BBIIOJHEHUH YUEOHBIX 3aJlaHUI HAYYHO-IIOMYJISIPHYIO
nuTepatypy (U3UUECKOro COAEpKaHHs, CIPaBOYHbIE MaTepHabl,
pecypcesbl cetu IHTepHeT; BinaneTs NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusl HHPOPMAIIUHU U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

1.1
1.2

CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIIEHUS,
0000mast wHMOpPMAIMI0O M3 HECKOJBKHX HWCTOYHUKOB (HU3UIECKOTO
COJlep’KaHusi, B TOM 4YHCIE NYyOIMYHO TMPEACTABIATh PE3YIbTaThI
MIPOCKTHOHN HMITU MCCIICIOBATEIIbCKON JIEATEILHOCTH, IIPH 3TOM TPaMOTHO
WCIONIb30BaTh M3YYEHHBIM TMOHATHIHBIA ammapaT Kypca (QU3UKH,
COITPOBOKAATh BBICTYIIJICHUC HPGSGHTaIII/IGfI

IIpHU BBIITOJIHCHUHN y‘Ie6HI)IX IIPOCKTOB H I/ICCJ'IC}IOB&HI/II\/'I (bmnqecxnx
MPpOLECCOB PpaACIIPEACIIATH 0053aHHOCTH B rpynmne B COOTBETCTBHUHU C
IIOCTAaBJICHHBIMU 3aa4aMH, CJICINUTD 3a BBIIIOJIHCHUEM IIJIaHA ]:[GI\/JICTBI/II\/'I u
KOPPCKTHPOBATH €TI0, AACKBATHO OLCHHUBATH COOCTBEHHBIH BKJIaJd B
JACATCIBHOCTD T'PYIIIIEI, BBICTpanBaTh KOMMYHUKATHBHOC
BSaHMOHCﬁCTBHe, MMPOABJIAA TOTOBHOCTL pa3pClIaTh KOH(I).HI/IKTBI

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUA

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

pasiuyaTh SABJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMIMX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacrmo3HaBaTh MPOSIBJICHHE W3YYCHHbIX (U3NYECKUX SIBICHUH B
OKpYKaroIllleM MHUpe, B TOM 4rclie (pu3udeckue BICHUS B IPUPOJIE, IPH
9TOM TMEpPEBOJUTH IMPAKTUUECKYI0 3aJadyy B Yy4eOHYIO, BBLACIATH
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM ) (PU3NIECKUX SIBICHUI




1.4

1.5

1.6

1.7

1.8

OTMCHIBATh U3YUEHHBIE CBOMCTBA TeJN U (PU3HMUECKUE SIBJICHUS, UCTIOIb3Ys
¢usznyeckue BEIWYHMHBI, MPU ONHUCAHUM NPABUIBHO TPAKTOBATh
(bu3MYeCKUi CMBICT HCIOJIb3YEMBIX BETUYMH, 0003HAYEHUS U €TUHUIIBI
(Gu3NYEeCKUX BEIMYMH, HAXOAUTh (DOPMYIBI, CBS3BIBAIOLINE TAHHYIO
(uU3MYECKYI0 BEIUYHMHY C JPYTUMH BeJIMYMHAMHU, CTPOUTH Tpaduxu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH

XapaKTepU30BaTh CBOMCTBa Tell, (DU3WYECKHE SBICHHUS M MPOIECCHI,
WCIIONb3Ysl W3YYEHHBIE 3aKOHbI, IpU OSTOM JaBaTh CIOBECHYIO
(hOpMyIIMPOBKY 3aKOHA U 3aMMHUCHIBATh €70 MATEMATUYECKOE BBIPAKCHHE

OOBSICHATh (hU3MYECKHE TPOLECCHl W CBOICTBA TEJN, B TOM 4YHCJIE U B
KOHTEKCT€  CHUTyallMii  NPAaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBIIATh IPUYMHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2 —
3 JIOTMYECKMX MIaroB C IOMOIIBI0 2 — 3 HW3Yy4CHHBIX CBOWCTBA
(bU3NYECKUX SIBICHHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemate pacy€THblEe 3a7ayd (OmMparollyecss Ha cucreMy w3 2 — 3
YpPaBHEHHIA), UCTIONB3YS 3aKOHBI U ()OPMYJIBI, CBS3BIBAIOIIIE (PU3UICCKUE
BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/la4d 3alUCHIBATh KPaTKOE
YCJIOBHE, BBISBIIATH HEOCTAIOIINE WM N30BITOUYHBIC JTaHHBIC, BEIOMPATh
3aKOHBI U (POPMYITBI, HEOOXOIUMBIE ISl PEIICHUS, IPOBOJAUTE PACUETHI U
OLICHMBATh PEATMCTUYHOCTh IOJYYEHHOTO 3HAYCHHs (UIUUECKON
BCJINYHHBI

PacIIO3HaBaTb HpO6J'I€MBI, KOTOPBIC MOXXHO pPCIIWUTL IIpU IIOMOIIA
(1)I/ISI/I‘I€CKI/IX MCTOAOB, HCIIOJB3Yyd OIMMCAHUC HCCICAOBAHUA, BBIACIATH
IpOBEPAEMOC  MPCAINOJIOKCHUEC, OHLHCHUBATL TIPABUIIBHOCTL  IIOPSAOAKa
IIPOBCACHHUA HCCJICAOBAHMA, JCIaThb BBIBOJbI, HHTCPIIPETUPOBATH
PE3YJIbTATHL Ha6J'IIOI[eHI/II71 1 OIIBITOB

1.9

1.10

IPOBOJIUTH OMNBITHI 1O HAOMIOJEHHIO (HU3UYECKUX SBJICHUN WiIn
(U3MYECKUX CBOWMCTB TEN: CaMOCTOATEIBHO COOMpaTh YCTAaHOBKY W3
n30bITOYHOTO Habopa OOOpYAOBaHMs, OMMCHIBATH XOJ| ONBITA M €ro
pe3ynbTaThl, (GOPMYJINPOBATh BHIBOJIBI

MPOBOJIUTH TIPY HEOOXOANMOCTH CEPUIO TPSMBIX U3MEPEHUH, Ompeersis
cpeAHee 3HAueHHe u3MepseMoil BeauuuHbl ((HOKycHOE paccTosHue
coOuparomiel JHH3bI), OOOCHOBBIBaTH BBIOOpP crmoco0a HU3MEpPEeHUs
(U3MepHuTETHLHOTO MPUOOpa)

1.11

MPOBOJUTH HCCIIEIOBAaHUE 3aBHUCUMOCTEH (PU3MUECKUX BEIMYUH C
WCIIOJIb30BAHUEM MPSAMBIX H3MEPEHMI: IUIAaHUPOBATh MCCIIEOBAHUE,
CaMOCTOSITENILHO  cOOMpaTh YCTaHOBKY, (UKCHPOBATh PpPe3yJIbTaThbl
MOJIYYEHHOM 3aBUCHUMOCTH (PU3MYECKHX BEJIWYMH B BUAE TaOIULU
rpauKoB, JIeNaTh BHIBOJIBI IO PE3Y/IbTAaTaM HUCCIIEIOBAHUS

1.12

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUsl (PU3MUYECKUX BEIMYHUH: TJIAHUPOBAThH
U3MepeHus, coOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIIOJHSATH
U3MEPEHUS, CIIEAys NPEUIOKEHHON UHCTPYKLUH, BBIYUCIIATh 3HAYEHUE
BEJIMYMHBl W AHAM3UPOBATH IIOJIYYEHHBIE pE3yJbTaTbl C Y4ETOM
3aIaHHOU MTOTPELIHOCTH U3MEPEHUN

1.13

coOmolaTh  MpaBWiIa TEXHUKH  O€30macHOCTH Tpu  paboTe ¢
1a00paTOPHBIM 000pYIOBaHHEM

1.14

pa3nuyaTth OCHOBHBIC MPHU3HAKH HM3YYCHHBIX (PU3MUECKUX MOJETICH:
MaTepuagbHas TOYKa, abCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHHK
CBETa, JyY, TOHKas JIMH3a, IJAHETapHas MOJEJb aTOMa, HYKJIOHHas




MOJIEJIb ATOMHOTO sI7Ipa

1.15

1.16

XapaKTepu30BaTh MPHUHLMIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPONCTB C ONOPOM HA UX OMMCAHMSI, UCIIOJIb3YS 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUH U HEOOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH

HCII0Ib30BATh CXEMbI M CXEMATHYHbIE PUCYHKH U3YUYEHHBIX TEXHUUECKUX
YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTUYECKUX IPOILIECCOB
IpU pelIeHUN y4eOHO-TPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMBbI IS
MIOCTPOCHHUSI U300paKEHUI B IJIOCKOM 3epKalie M COOMparolei JInH3e

1.17

NPUBOAMTH TpPUMEPHl  (HAXOAWTh HWHGPOPMANMIO O  [PUMEpPaXx)
MPAKTUYECKOTO HCIOJB30BaHUS (DU3MUYECKUX 3HAHWA B IOBCEIHEBHOMN
YKU3HM U1 o0ecrieueHus 0€30MMacHOCTH MpU O00paIleHu: ¢ IprudopamMu u
TEXHHMYECKUMHU YCTPOHCTBAMHU, COXPAHEHHS 3J0POBbS U COOJIIOJICHUS
HOPM 3KOJIOTMYECKOTO TIOBEICHHUS B OKPYXKAFOIIEH cpejie

1.18

1.19

1.20

1.21

OCYILLIECTBIATh MOMCK MHPOpPMALUU (HU3NYECKOIO COJIEp’KaHHUs B CETH
WuTepHer, camocToATenbHO (HOpMYTHPYsI TOUCKOBBIN 3aIpOC, HAXOAUTh
IyTH ONpEIeNeHHUs] JOCTOBEPHOCTH NOJIYYEHHOM HHpOpMaLuu Ha
OCHOBE MMEIOLIUXCS 3HAHUU U JOTIOJHUTEIBHBIX HCTOYHUKOB

WCIOJIb30BaTh MPH BBHIMIOJHEHUH YUEOHBIX 3a/laHUIl HAYYHO-TOMYIISIPHYIO
TuTepaTypy (U3MYECKOTO COACPIKAHMS, CIPABOYHBIC MAaTEPHAIIBI,
pecypcebl cetu IHTepHeT; BiaieTh npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
peoOpa3oBanus HHHOPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

cO3/1aBaTh COOCTBEHHbIE NMMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
nHpOpMalMd U3 HECKOJIBKMX HCTOUYHUKOB (PU3MUECKOTO COJCpMKKAHMUSA,
nyOJIM4HO IIPEACTABIIATh pe3ynbTaThl IIPOEKTHOMN WU
HCCIIEA0BATENIBCKON ACATENBHOCTH, IIPU OTOM I'PAMOTHO HCIIOJIb30BaTh
M3Y4YCHHBI MOHATHMHBIN anmapar HW3ydyaeMoro pasjaena (U3NKU U
COIIPOBOKIATh BBICTYIUIEHHE IMpe3eHTalue ¢ yd4éToM OcoOEeHHOCTEeH
ayJIUTOPUHU CBEPCTHUKOB

IIpHU BBIITOJIHCHUHN y‘Ie6HI)IX IIPOCKTOB H I/ICCJ'IC}IOB&HI/II\/'I (1)I/ISI/I‘I€CKI/IX
MPpOLECCOB PpaACIIPEACIIATH 0053aHHOCTH B rpynmne B COOTBETCTBHUHU C
IIOCTAaBJICHHBIMU 3aJa4aMH, CJICINTH 3a BBIIIOJITHCHHUECM IIJIaHA ﬂGﬁCTBI/IfI n
KOPPCKTHPOBATH €TI0, AACKBATHO OLCHHUBATH COOCTBEHHBIH BKJIaJd B
JACATCIBHOCTD T'PYIIIIEI, BBICTpanBaTh KOMMYHUKATHBHOC
B3aHMO,Z[CI>'ICTBI/IC, MMPOABJIAA TOTOBHOCTL pa3pClIaTh KOH(bJII/IKTBI



ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHThI COACPKAHUS
pasaena 3J1eMeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA
®uszuka — Hayka O Ipupone. JSIBIEHHS NPUPOIBIL.
1.1 ®usnueckue  SBICHUSA:  MEXaHUYECKUE,  TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
dusnueckue BeNUYUHbL. M3Mepenne pU3nuecKux BETHUUH.
1.2 Ousnueckue  mpubopel.  [lorpemHocTs  M3MEpEHMI.
MexnyHapoaHas CHCTEMA €IMHUIL
EctecTBeHHOHayuyHBIi METOJ IIO3HAaHUA: HaOJIOJIEHUE,
1 13 IIOCTAHOBKA HAyYHOI'O BOIPOCA, BBIIBM)KEHUE THUIIOTE3,
SKCIIEPUMEHT 110  IPOBEpPKE THUIOTE3, OOBbsSCHEHUE
Ha0I10/1aeMOT0 SIBIICHUS
1.4 Onucanue pU3NYECKUX SBICHUM ¢ TOMOIIbIO MOJENIEN
[IpakTuueckue padbOTHI:
H3mepenne paccTostHUM.
15 N3mepenne 00bEMa JKUAKOCTH U TBEPAOTO TeTa.
' Omnpenenenne pasmMepoB MaJIbIX TEIl.
N3mepenune TEeMIIEpaTypbl npu MTOMOLIA
KUJKOCTHOTO TEPMOMETpPA U JaTUYNKA TEMIIEPATYPHI
ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNHN BEIIIECTBA
721 CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJIBI, MX DPa3MEPBI.
' OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA
JIBukenue vactuil BeulecTBa. CBsI3b CKOPOCTH JIBHUKEHHS
2.2 4acTHLl C TeMIeparypoi. bpoyHOBCkoe  JIBHXKEHUE,
b dysus
23 B3aumopeinicTBue 4acTHI] BEIIECTBA: IPUTSKEHUE U
OTTaJIKUBaHUE
ArperatHble  COCTOSHMSI BEHIECTBA: CTPOCHHE Ta30B,
2 KUIKOCTEH W TBEPABIX  (KPUCTAIMYECKUX)  Tell
24 B3anmocBs3p MeXAy CBOMCTBAaMH BENIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSAX M HUX AaTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuueckue padboOTHI:
Onenka  guamerpa aromMa  METOAOM  psagoB  (c
26 ucrnoiyib3oBanueM ¢otorpaduit).
OnbITH IO HAOTIOIEHUIO TEIUIOBOTO PACHIMPEHHS ra30B.
OneITl IO OOHAPYKEHHUIO JEHCTBUS CUJI MOJEKYJISIPHOTO
HMPUTSKEHUS
JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI
3 31 Mexanunyeckoe 1BuxkeHne. PaBHOMEpHOE U HEPABHOMEPHOE
JIBUYKEHUE
3.2 Cxopoctb. CpenHsisi CKOPOCTh NP HEPABHOMEPHOM




IBIDKEHUU. PacuéT myT u BpeMEHH JIBHKCHHS

SIBnenne wHepuuu. 3aKOH MHEepUMH. B3ammopencTBue Ten
33 KaK IpUYMHA U3MEHEHMs CKOpPOCTH IBMKeHUd Ten. Macca
KaK Mepa MHEPTHOCTHU Teja

IInoTHOCTE BCIIIECTBA. CBs13b IIJIOTHOCTHU C

34 <
KOJINYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl C
MTOMOIIBIO JUHAMOMETPA

3.6

SIBneHne TAroTeHUd U cuia TshkecTH. Cuia TSHKECTH

3.7
Ha Apyrux maHerax. Bec rena. HeBecomocTs

Cuia TPpCHUA. TpeHI/IC CKOJIBJKCHUA W TPCHHUC IIOKOS.

3.8
Tpenue B IpUpoae U TEXHUKE

CrnoxxeHue cuj, HalpaBJIEHHBIX IO OJHOM MpPSIMOU.

3.9 N
PaBHopeiicTByIOIIAs CHIT

[IpakTuueckue paboOTHI:

Omnpenenenne CKOPOCTU PABHOMEPHOIO JIBUKEHUS (ILIapUKa
B JKUIKOCTH, MOJETH JJIEKTPUUYECKOIO0 aBTOMOOWJIS M TaK
nanee). OmnpeneneHue CpelHEW CKOPOCTH CKOJIbXKEHUS
Opycka WM IIapuKa 1O HAKJIOHHOW  IUIOCKOCTH.
3.10 Onpenenenue IJIOTHOCTH — TBEpAOro  Tena.  ONBITHI,
JEMOHCTPUPYIOILNE 3aBHCHUMOCTh pacTsbKeHus
(mepopmaniun) Mpy>XKUHBI OT MPUIOKEHHON CHUITBI. OTIBITHI,
JEMOHCTPUPYIOILNE 3aBUCHMOCTh CHJIBI TpPEeHHUS
CKOJIb’KEHUSI OT Beca Tejla U XapaKTepa COMPUKACAIOIINXCS
IOBEPXHOCTEN

dusnyeckue SBICHUSA B IPUPOJE. NPUMEPHI JBUKCHUS C
3.11 Pa3IMYHBIMM CKOPOCTSMH B XMBOW M HEKHWBOM IPHUPOJE,
JCICTBHUE CUJIBI TPEHMSI B IPUPOJIE U TEXHUKE

3.12 TexHnueckue ycTpoicTBa: ATMHAMOMETP, MOJIIUITHUKH
JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEN 1 TA30B
HNasnenue tBEpmoro Tema. CrnocoObl yYMEHBIICHHS] U

4.1 YBEJIMUEHHUS JaBJICHUS

49 JlaBileHMe rasza. 3aBHCHMOCThH JAaBJCHHS ra3a OoT 00b&Ma,
TeMIrepaTypbl

43 Ilepenaua naBneHus TBEPABIMU TEIAMH, XUIAKOCTAMHU U

razamu. 3akoH Ilackains. [ITHeBMaTHUeCKHE MAIIMHEI

3aBUCHUMOCTh  JABJCHHS  KUAKOCTHU  OT  TJIyOHWHBI.
4.4 I'mapocratudeckuii mapagokc. CooOmaromuecss COCY/IbI.
['mapaBnuueckre MEXaHU3MBbI

Atmochepa 3emmm u armocdepHoe nasieHue. [IpuamnbI
CYIIECTBOBAHMS BO3AYIIHOW 000mouku 3emmn. OmbIT

4.5
Toppuyennu. 3aBUCUMOCTH aTMOC(EPHOTO JABICHHUS OT
BBICOTHI HAaJl YPOBHCM MOPs

46 W3mepenune armocdepHoro masneHus. [Ipubopsr s

M3MepeHust aTMOc(hepHOro JaBJIeHUS

4.7 JlelicTBuE XKMAKOCTH W ra3a Ha MOrpy>KEHHOE B HHUX TEJO.




BritankuBaromas (apxuMenoBa) cuiia. 3aKkoH Apxumeaa

4.8

[InaBanue ten. Bo3gyxormnnaBanue

4.9

4.10

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCHMMOCTH Beca Teja B BOAC OT 00bEMa
MOrPY>KEHHOM B JKMAKOCTh dYacTh Tena. OnpenerneHue
BBITAJIKUBAIOIIECA  CWJIBIL, JEHUCTBYIOLIEH HAa  TEJO,
NMOrpy>k€HHOE B KUAKOCTb. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOIEA CWJIbIL, JEWUCTBYIOLEHW Ha TEIO0 B
JKUJIKOCTH, OT Macchl Tena. OmnbIThl, JAEMOHCTPUPYIOIIUE
3aBUCUMOCTb BBITAJIKUBAIOLIEH CHJIBI, JEHCTBYIOLIEH Ha
TEJI0 B JKUIKOCTH, OT 00bEMa MOTPYKEHHOW B YKHUIKOCTH
YacTH Tela M OT IUIOTHOCTH XKUAKOCTH. KoHCcTpyHnpoBaHue
apeoMeTpa UM KOHCTPYUPOBAHUE JIOJIKU U ONpeeieHue eé
Irpy30I0AbEMHOCTH

dusnueckue SBJICHUS B MPUPOJEC: BIUSHHE aTMOC(hepHOro
JIaBJICHUsI HA )KUBOM OpraHu3M, IIaBaHUe pblO

4.11

TexHuuyeckue ycTpoicTBa:  COOOIIAIOUINECS  COCY/BI,
YCTPOMCTBO  BOJOMPOBOJA, THAPABIMYECKUM  Tpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOIIHOCTDB, OHEPI'MA

5.1 Mexanunueckas paboTa

5.2 MexaHudeckas MOIIHOCTb

53 [TpocTble MexaHU3MBI: pbluar, 0JIOK, HAKJIIOHHAS MJIOCKOCTb.
IIpaBuno paBHOBeCHsI ppI4ara

54 [TpumeHeHue mpaBuia paBHOBECHUS pblyara K OJI0Ky
«3on0T0€ mpaBUiIo» MexaHuku. Koaddunuent nosaesHoro

5.5 neiictBusl MexaHu3MoB. IIpocTele MexaHM3Mbl B OBITY U
TEXHHUKE

5.6 [ToTeHumanpHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas 3Heprus

53 [TonHass MexaHuuYeckas SHEPTHs. 3aKOH M3MEHEHUS W
COXpaHEHMsI MEXaHUYECKON SHEPTHH
[TpakTiueckue paboThI:

Onpenenenne  paboOTBl  CWJIBI  TPEHUS  NPH

59 pPaBHOMEpPHOM  JBMKEHHUM TeJa 1O TOPHU30HTaIbHOU
nosepxHocTu. MccnenoBanue ycinoBuil paBHOBECHs pblyara.
Nsmepenne KII/1 HaknonHO# mmockocT. M3yueHne 3akoHa
COXpaHEHMsI MEXaHUYECKON YHEPTHH

5.10 Pu3nuecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEIOBEKA
TexHuueckne  yCTpPOWMCTBA:  pblyar, TOABWKHBIA U

5.11 HEMOJIBIKHBIA OJOKHM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIS

MEXaHU3MBI B OBITY




8 KJIACC

Kon Koa
IIpoBepsiemble 3J1eMeHTHI COIePKAHUS
pasaea 3JIeMeHTa
TEITJIOBBIE SABJIEHU A

OcCHOBHEBIE ITOJIOKESHUS MOJIEKYJISIPHO-KMHETUYECKOMN

6.1 TEOpUM CTPOEHUs BellecTBa. Macca U pa3Mepbl MOJIEKYII.
OnbIThl,  MOATBEPXKAAIOUIME  OCHOBHBIE  TOJIOKEHUS
MOJICKYJIIPHOKMHETHYECKON TEOpUH

6.2 Mogenu TBEPAOTO, KUAKOTO M ra3000pa3zHOrO COCTOSHUM
BemecTBa. Kpucrammmyeckue u amopdHbie TeIa

63 O0BscHeHnE CBOﬁSTB ra3oB, KHAKOCTEH U TBélzz[LIX TEI Ha
OCHOBE TMOJIOKEHHUI MOJIEKYISIPHOKUHETHYECKON TEOPUH

6.4 CmayuBaHue U KaWJUISIPHBIC SIBICHUS

6.5 TemnnoBoe pacIupeHre U CkaTue

6.6 Temneparypa. CBsi3b TemmepaTyppl CO  CKOPOCTBIO
TEIIOBOI'O ABMKCHHS YACTHI]

6.7 Buyrpennss saeprusi. CriocoObl M3MEHEHHS BHYTpPEHHEH

) SHEPTHH: TEIUIONEpe1ada U COBEpIIEHNE PabOThI

6.8 Buael Tenmonepenayu: TEMIONPOBOJHOCTb, KOHBEKIIUS,
W3IIy4CHUE

6.9 KommyecTBo TemmoTel. Y aelbHas TENI0EMKOCTh BEIISCTBA

6.10 TemmooOMeH ©  TeMIOBOE paBHOBECHE. Y PaBHEHHE

’ TEIIOBOro OanaHca
6.11 [InaBneHue u OTBEpAECBAaHUE KPUCTALTUYECKUX BEIIECTB.
6 VaenbHas TemIoTa IaBICHUS

[TapoobpazoBanue u konaeHcanus. Mcnapenue. Kumnenue.

6.12 VnenpHast TemoTra mapooOpa3oBaHUsA.  3aBUCUMOCTH
TEMIEPaTypbl KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS

6.13 Brnaxxnocts Bo3nyxa

6.14 OHeprus ToIMBA. Y IelbHAasl TENJI0Ta CTOPAHUS
[Ipunnuns! padots! TernoBeix asurareneii KI1/] temnosoro

6.15 nBuratens. TerynoBble JBUraTead M 3alluTa OKpYKAroIIel
cpenbl

6.16 3aKOH COXpaHEHHs W TPEBPAIICHHS DYHEPTUU B TEIUIOBBIX
npoiieccax
[IpakTudeckue pabOTHI:
OneIThl 0 OOHAPYKEHUIO JCHCTBHS CHUJI MOJEKYJISIPHOTO
MIPUTSKEHUSL.
OMBITEI TI0 BBIPAIMBAHUIO KPHUCTAJIJIOB TTOBAPEHHOU COJH
WJIU caxapa.

6.17 OmbITEl 1O HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,

YKUAJIKOCTEN U TBEPJBIX TEIL.

Onpenenenue JaBieHUs BO3yXa B OaJUIOHE IINPUIA.
OnbIThl, JEMOHCTPUPYIOUIUE 3aBHUCUMOCTb  JIaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaKICHUS.
[IpoBepka ruUMoOTE3bl JMHEWHOW 3aBUCHUMOCTH JUIMHBI
CTOJIOMKA JKUJIKOCTH B TEPMOMETPHYECKON TpyOKe OT




6.18

6.19

TeMITepaTypHhI.

HaGmoienne W3MEHEHHUsT BHYTPEHHEW JHEPruu Telia B
pe3ysbTaTe TeIuionepeaady U padoThl BHEITHUX CHIL.
UccnepoBanue siBIeHUs TEMI000OMEHA NpPH CMEUIMBAHUHU
XOJIOJTHOW U rOpsiY€il BOJIBI.

OrmpezenieHne KOJUYECTBA TEIUIOTHI, MOJTYYEHHOTO BOIOU
Npyd  TEIJIOOOMEHE ¢  HAarpeThiM  METAUIMYECKUM
LAITUHIPOM.

Omnpenenenne yaeIbHON TEIIIOEMKOCTH BEIECTRA.
UccnenoBanue npoliecca uCapeHus.

OrnpenenieHne OTHOCUTEIIBHON BIIAXKHOCTH BO3yXa.
OrnpenenieHue yaeIbHON TEIIOTHI TUIABJICHHUS JIbJIA.

dusnyeckue SABICHHUS B NPUPOJE: IOBEPXHOCTHOE
HaTSOKEHHE M KalmWUIIpHBIE SIBJICHHUS B  IPUPOJIE,
KpUCTaJIbl B Ipupone, uzinyueHue CoiHIa, 3amep3aHue
BOJOEMOB, MOpCKHE OpHu3bl; 00pa3oBaHHE POCHL, TyMaHa,
UHesl, CHera.

TexHudyeckue  yCTpOMCTBA:  KaOWUIAPBI,  IPUMEPHI
HCIOJIb30BaHNSl KPUCTAJLJIOB, JKUIKOCTHBI TEPMOMETD,
JATYMK TEMIEpaTyphl, TEPMOC, CUCTEMA OTOIUIEHUS JIOMOB,
TUTPOMETPBI, NCUXPOMETp, MapoBas TypOWHA, IBUraTellb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba poaa 371EKTpUUECKUX 3aps10B
B3anMoneiictBue  3apsbkeHHBIX  Tel.  3akoH  Kyinona

7.2 (3aBHCUMOCTh CHJIBI B3aUMOJICHCTBUSL 3apsKEHHBIX TENl OT
BEJINYMHBI 3aPsIJIOB M PACCTOSIHUSI MEXTY TEJIaMH)
Onexrpuueckoe mnoisie. HampsykEHHOCTH ANEKTPUYECKOTO

7.3 nosist. [IpuHIUIT CyTIeprno3uluy AJIEKTPUIECKUX Toyier (Ha
KayeCTBEHHOM YPOBHE)
Hocurenn  snexkTpuYeckux  3apsiioB.  DJIEMEHTapHBIN

7.4 anexktpuyeckuil 3apsa. Ctpoenue atoma. [IpoBogHuku u
JUDJIEKTPUKH

7.5 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

76 DNEeKTPUUECKUI TOK. Ycnosus CYLIECTBOBaHMS
AIIEKTPUYECKOT0 TOKa. MICTOUHHKY MOCTOSIHHOTO TOKa

77 JIeCcTBHUS 2JEKTPUUECKOTO TOKa (TEMJIOBOE, XMMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Tazax

73 Onektpuueckass uenb. Cwia  Toka.  DJIEKTPUYECKOE
HapsDKEHUE

79 ConpoTuBieHHe NPOBOJHUKA. Y IEIBHOE CONPOTHUBIICHUE
BelIeCTBa

7.10 3akon Oma 1S ydacTKa 1enu

711 [TocmenoBarenbHOe WM NApPAUIEIBHOE  COCAMHEHHE
IIPOBOJHMKOB

712 PabGoTa 1 MOITHOCTH JEKTPUUYECKOTO TOKA. 3aKoH Joyrs
— Jlenua

7.13 OJNeKTpuYecKue Iend U TOTPEOUTENH BIIEKTPUYECKOH




sHepruu B ObITy. KopoTkoe 3aMbIkaHue

7.14

7.15

IlocTossHHBIE MaruuThl. B3amMoaeHCTBUE NOCTOSHHBIX
MAardmToOB

MaruuTtHoe 1ojie. MarHuTHoOe 1oJjie 3eMJIA U €ro 3HaueHHUe
JUIS SKM3HU Ha 3emiie

OnbiT Opcrena. MarHuTHOE MOJE SJIEKTPUYECKOrO0 TOKA.
[IpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE

JleficTBMe MarHuTHOrO IIOJISI Ha IIPOBOJHUK C TOKOM.
DnexTpoJBUrarenb IOCTOSHHOTO Toka. Mcnomp3oBaHue
JJIEKTPOJBUIaTeIe B TEXHUYECKMX YCTPOMCTBAaX MU Ha
TpaHCIIOpTe

Onpitel @apazest. SIBiaeHNE 3I€KTPOMAarHUTHON MHAYKLHU.
[IpaBuio Jlenna

Onexrporenepatop. CrnocoObl MONyYeHUs SICKTPUUECKOM
SHEpPruH. DNEeKTPOCTAHITNHI Ha BO300HOBJISIEMBIX
MCTOYHUKAX SHEPTUU

7.20

[TpakTuueckue paboThI:

OnpITHl 110 HAOJIOJEHUIO 3JIEKTPU3ALMM TNl UHIYKIUEH U
IIPU CONPUKOCHOBEHHUH.

HccnenoBanue  IEHWCTBUS  DIEKTPUYECKOIO  IOJIA  HA
MIPOBOJIHUKU U TUSJICKTPUKH.

COopka u TmpoBepka pabOTHl JJIEKTPUUYECKON Ienu
IIOCTOSIHHOTO TOKa.

W3mepeHue u peryJmpoBaHHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTU CHJIBI TOKA, WAYIIETO Yepes3
pPE3UCTOpP, OT COMPOTUBIIEHUSI PE3UCTOPA U HAIPSIKEHUS Ha
pesucTope.

OnBbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOTO
COMPOTUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

[IpoBepka mpaBwiia  CJIOXEHUS  HANPsDKEHUH NP
MIOCJIEAOBATEIbHOM  COEAMHEHMHM  JIBYX  PE3HCTOpOB.
[IpoBepka mpaBuiia A CWJIbI TOKAa MpH MapajielIbHOM
COEIMHEHUU PE3UCTOPOB. Onpenenenue paboThI
AIIEKTPUYECKOTO  TOKa, MAYIIEr0  4Yepe3  Pe3UcTop.
Onpenenenue MOIIHOCTH AIIEKTPUYECKOTO TOKa,
BBIJIETISIEMO Ha pe3uctope. MccnenoBaHne 3aBUCUMOCTH
CUJIBI TOKa, UAYIIETO Yepe3 JIAMIIOUKY, OT HANpsLKEHHs Ha
Heil. Ompenenenue KIIJ[ narpeBarensa. HMccnenoBanue
MarHUTHOTO B3aMMOJIEUCTBHUS TMOCTOSIHHBIX ~MAarHUTOB.
N3yuenne MarHuTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB TIPH UX
oO0beMHEHUH U pasjaeneHud. VcciemoBaHue IeHCTBUS
ANEKTPUYECKOTO TOKAa HAa MArHUTHYIO CTpenky. OIBITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh CHWJIbl B3aWMOJICHCTBUSA
KAaTYIIKA C TOKOM M MarHuTa OT CHJIbI TOKA M HAIPABJICHUS
TOKa B Karymke. M3yueHue AeHCTBUS MarHUTHOTO IOJISL HA
IIPOBOJHUK C TOKOM. KoHCTpyupoBaHue u u3ydeHHE
paboThI JIEKTPOJABUIATEIIS. N3mepenue KILJ




7.21

AIEKTPOJBUTATEIILHOMN YCTaHOBKH. OnbITHI o
UCCJICIOBAHUIO SBJICHHUSI JJIEKTPOMAarHUTHOM WHAYKIIMU:
UCCJIEIOBAaHNE HM3MEHEHUN 3HA4YeHHs] U HaIpaBJCHUS
WHIYKLIMOHHOTO TOKa

@u3nuecKkue SABICHUS B IIPUPOJE: IIEKTPUUECKUE SBIICHUS
B arMmoc¢epe, dIEKTPUYECTBO HKHUBBIX  OPraHU3MOB,
MarHuTHOE Toie 3eMiH, JApeid TMONI0COB,  pOib
MarHMTHOTO TI0JIS IS )KU3HU Ha 3eMJle, ITOJISIPHOE CUSHUE

7.22

TexHHueCcKne yYCTpOMCTBA: DJIEKTPOCKOI, aMIEpPMETP,
BOJIBTMETpP, PEOCTaT, CYETUYHUK IIIEKTPUYECKOM DHEPIUH,
AIIEKTPOOCBETUTENBHbBIE npudopsl, HarpeBaTeNbHbIE
AIIEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
[IPEIOXPAHUTENHN,  DJIEKTPOMArHuT,  JJIEKTPOJBUTATEIb
IIOCTOSIHHOT'O TOKa, FT€HEPaTOp NOCTOSIHHOT'O TOKA

9 KVIACC
Kon
pasica Konx snementa IIpoBepsiemble 27IEMEHTHI COAEPKAHUS
MEXAHUWYECKMUE SABJIEHUA

21 MGXE}'HI/I‘IGCKOG NBIKeHUe. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS

8.3 PaBHOMepHOE NpSAMOIMHENHOE IBUKEHUE
HepaBHomepHoe mpsimonuHeitHoe aBwkeHue. CpemHss u

8.4 MIHOBEHHAas CKOpPOCTb Tejla IPU  HEPaBHOMEPHOM
JIBYKEHUH

8.5 Yckopenune. PaBHOYCKOpEHHOE MPSIMOTHMHEIHOE IBUKEHUE

8.6 CBoOoauoe nmagenne. OneITe! [ anunes
PaBHOMepHOE nBHKEeHHME 1O OKpyxkHOocTu. [lepuon wu

8.7 yactota oOpauienus. JluHelHas u yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

g 8.8 Ilepssiii 3akoH HploTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akoH HproToHa

8.11 [IpuHLHUI CynIEPIIO3UIUU CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

313 Cuna TpeHHUs: cuJla TPEHHUS CKOJBXKEHMs, CHUJla TPEHHUS
MIOKOS, IPYTHe BUAbI TPEHHS

314 Cuna TsKECTH U 3aKOH BCEMUPHOTO TSATOTEHUS. Y CKOPEHHE
CcBOOOIHOTO ITaJCHNSA

815 JBmxenue mianet Bokpyr Comuima. IlepBas kocmuueckas
cKopocTb. HeBecoMOCTh U Ieperpysku

816 PaBHOBecue marepuanbHON TOYKU. AOCONIOTHO TBEpPIOE
TEJIO

817 PaBHOBecue TBEpmOro TeEda € 3aKPEIUIEHHOHM  OCBHIO

BpaieHusi. MoMeHT cuibl. LIeHTp TskecTn




8.18

Nmnynbce Tena. M3menenue nmnyibca. IMmysnbe cuiibl

8.19

3aKkoH COXpPAaHCHHA UMITYJIbCa

8.20

PeaktuBHOE JABHKCHHEC

8.21

Mexanndeckas pa60Ta 1 MOIIHOCTb

8.22

8.23
8.24
8.25

Pabora cui TshxecTH, ynpyroctd, TpeHus. CBsA3b SHEPrUu
U paboThI

[ToreHnmanbHass  dHEprus  Teja, IMOJHATOTO  HAJ
MOBEPXHOCTHIO 3eMJIU

IToTeHnmanpHas YHEPrUs CKATOU NPYKUHBI

Kunernueckass »sHeprusa. Teopema O KHHETHYECKOU
SHEPruu

8.26

3aKoH COXpaHCHUA MEXaHUYEeCKOMH OQHCPIUH

8.27

[TpakTuueckue paboOThI:

Ormpenenienne cpeaHel CKOPOCTH CKOJIBKEHHsI Opycka
WIK JIBIDKEHUS IIapuKa 10 HAKJIOHHOW IUIOCKOCTH.
OnpeneneHue yCKOpPEHMsI Tejla NpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH IMYTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 Ha4albHOW CKOPOCTH.
[IpoBepka THUMOTE3bI: €CIAM TPU PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HAa4allbHOM CKOPOCTU MYTH OTHOCSITCS Kak
PSAI HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE TPOMEKYTKU
BPEMEHU OJIMHAKOBHI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXKEHUS
OT CWJIBI HOpMajgbHOTO pAaBieHus. OnpeneneHue
ko duimenta TpeHus CcKoapxkeHus. OnpeneneHue
KECTKOCTU TpyXuHbl. OrmpeneneHre padOTHl  CHUITBI
TPEHUsT TPU PaBHOMEPHOM JBIDKEHUHM Tella IO
TOPU30HTANBHOM TOBepXHOCTH. Omnpenenenne padOThI
CHJIBI YIIPYTOCTH MPHU TOIBEME Tpy3a ¢ MUCIOJIb30BAaHUEM
HEMOJIBUYKHOTO U TTOJIBIYKHOTO OJIOKOB

8.28

8.29

du3nueckue SABJICHUSA B IprUpoac: MPUIIUBBI U OTJIUMBEI,
JABMKCHUEC IINIAHET ConHeyHOH CUCTCMbI, PCAKTHBHOC
JABVKCHUC )KMBBIX OPTraHU3MOB

TexHuueckne  yCTpOMCTBa: CIIUAOMETP,  JNATYUKH
MOJIOKEHUSL, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHIMA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHBIC XapaKTCPUCTHUKHU

9.1 KOJICOaHMI: IEPHOJT, YaCTOTa, aMILUTHTY/a
92 Maremarnueckuit 51 MPY’KWHHBIN MasITHUKH.
[IpeBpartrieHre sHEpPruu Npu KoineOaTeIbHOM JABHKEHUU
9.3 3aryxatomue KoseOaHus. BpIHYXIeHHBIE KOJI€OaHUS.
Pe3onanc
Mexanuyeckue BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononeHble UM mMoOmNepedyHble BOJIHBL. J[nMHA BOJHBI U

CKOpOCTh €€ pacmpocTpaHeHUs. MeXxaHWYeCKUe BOJHBI B
TBEPOM TeJIe, CEICMUYECKUE BOJHBI




10

11

9.5

3ByK. ['pOMKOCTH ¥ BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpas3Byk u yabTpa3Byk

9.7

9.8

9.9

[TpakTryeckue paboOTHI:

Onpenenenne  4YacTOTBl M Iepuoaa  KoJjeOaHMiA
MaTEeMaTHYeCKOro MasiTHUKA.

Onpenenenne  4YacTOThl M Iepuoga  KoJjeOaHMi
HPY>KUHHOI'O MasiTHUKA

HccnenoBanue  3aBUCHMMOCTU  Ilepuoja  KojeOaHuit
NOJBEIIEHHOI0 K HHUTH TIpy3a OT JUIMHBl HHUTH.
HccnenoBanue  3aBUCHMMOCTU  Ilepuoja  KojeOaHuit
IOPY)KUHHOIO MasTHHUKa OT Maccel rpys3a. Ilposepka
HE3aBUCHMOCTHU neprozaa KoJieOaHmi rpysa,
HOJBEIIEHHOI0 K HMTH, OT MAacChl Ipy3a U KECTKOCTH
npyXuHbl. MI3Mepenne yckopeHus CBOOOIHOTO MaIeHUs
duznyeckue SBICHUS B npupoac: BOCIPUATHEC 3BYKOB
KUBOTHBIMHU, 3€MJIETPSCEHUE, CEHCMHUYECKUE BOJIHBI,
LIyHaMH, dXO

TexHudyeckne  yCTpPOMCTBA:  3XOJOT, HCIOJIb30BAHUE
yJBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 ONEeKTPOMarHUTHOE IoJie. DJIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH

10.2 IIIxana >1eKTPOMarHUTHBIX BOJIH

10.3 OnexTpoMarHuTHas npupona csera. CKOpOCTb CBeTa.
BonHoBEBIE CBOMICTBA CBETa
[TpakTiueckue paboThI:

10.4 N3y4eHne CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C ITOMOIIBIO
MOOMIBHOTO TenedoHa
@dusnueckue SABICHUA B TNpUpojAe: OMOJOrHMYEcKOoe

10.5 neiicTBue BUJUMOTO, yIABTPaQHOIETOBOTO u
PEHTTEHOBCKOTO M31y4eHHUN

10.6 TexHuueckue yCTpOMCTBA: _ HCIOIb30BAHHE
AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U

CBETOBbBIE ABJIEHUA

11.1 JlydeBasg monenb cBera. IcTOUHUKY cBETa

11.2 [IpsimonHENHOE pacipoOCTpaHEHHUE CBETA

113 Otpaxenne cBera. [Inockoe 3epkao. 3aKOH OTpaKeHUS
cBETa

114 [Ipenomnenne cBera. 3akoH npenomiieHus ceta. [lomHoe
BHYTPEHHEE OTPAKEHUE CBETA

11.5 JInnza. Xox Jiydei B JINH3E

116 Onrtuyeckast cucrema QoToanmnapara, MHKPOCKONA H
TEJIECKOma

11.7 I'maz kak onTuyeckas cucrema. bauM3opykocTh H
JAJIbHO30PKOCTh

118 Pasznoxxenue Genoro ceera B crektp. OnbiTel HploTOHA.

CloxeHne CeKTpallbHBIX LBETOB. /lucnepcus ceera




[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCHMMOCTH YIJla OTPaXXEHHS CBETOBOTO
Jyd4a OT yriia majieHusl.

W3ydyeHne XapaKTepUCTHK H300paKeHUS TpeaMeTa B
TUIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCHMOCTH YIJla MIPEJIOMIICHHUSI CBETOBOTO
Jy4a OT yIJia NaJIcHUs] Ha TPAHMIIE «BO3AYX — CTEKIION.

11.9 - .
[Tonyyenne wu300paXeHUH C TOMOILIBIO COOHMpArOIICH
JIMH3BL.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUJIIBI
coOuparoniel JTMH3bI.
OnBITH IO PA3TI0KEHHUIO OEJIOTO CBETa B CHIEKTP.
OneITbl 10 BOCHPUATUIO LBETa NPEIMETOB IIPU HX
HaOJIIOICHNH Yepe3 BETOBbIE (DHUIBTPHI
dusnyeckue sBICHUS B npupoje: 3arMmeHus CoiHua u

11.10 JlyHbl, 11BeTa TeN, ONTUYECKUE sABIEHUS B aTMocdepe (1BeT
HeOa, pedpakuus, paayra, MEPax)

11.11 TexHUYeCKHEe yCTpOHCTBA: OYKH, MEpUCKoI, (oToammapar,
ONTUYECKUE CBETOBOBI

KBAHTOBGIE ABJIEHUA

121 OnbiTel  Pesepdopma u maHerapHas MOJENb aToOMA.
Mogaens aTtoma bopa

122 Hcnyckanue W TOIVIOIIEHUME CBETa aToMoM. KBaHTHI
JInHelyaTeie CIIEKTPBI

12.3 PannoaktuBHOCTh. Anb(a, 6eTa- U raMMa-u3ITydeHus

1.4 Crpoenue aromHoro siapa. HykioHHast Mojenb aTOMHOTO
sanpa. N3oTomsl

125 PannoaktuBHble mnpeBpamieHusa. llepuox momypacnana
ATOMHBIX s1ep

12.6 SnepHble peakiuu. 3aKOHBI COXpPAaHEHUS 3apsIOBOr0 U
MacCOBOI'0 YHCET

12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

1 12.8 Peakuun cunTe3a u geneHus snaep. VcTouyHuku sHEpruu

Connua u 38€31

12.9 Snepnas _ DHCPICTHKA. JeicTtBue  pagMOaKTHBHBIX
U3ITy4YeHUH Ha )KUBbIE OPraHU3MbI
[TpakTiueckue paboThI:
HaOnroneHue  CIUIOIIHBIX W JMHEWYAThIX  CIEKTPOB

12.10 U3ITyYEHUS.
HccnenoBanue TPEKOB: M3MEPEHHE DHEPIUU YaCTULBI I10
TOpPMO3HOMY TIyTH (110 hoTOrpadusm).
M3mepenue painoakTuBHOro hoHa
@usnueckue  SABICHUSA B IPUPOAC:  €CTECTBEHHBIN

12.11 palMOaKTUBHBIA ()OH, KOCMUUYECKHE JIy4H, PajHOaKTHBHOE
U3JITy4YeHUe MIPUPOAHBIX MUHEPAJIOB, JeicTBue
paZlMOaKTUBHBIX U3IIy4€HUN HA OPraHU3M 4EJIOBEKa

12.12 TexHu4eckue yCTpOUCTBaA: CIIEKTPOCKOII, UHAUBUAYAIbHbII

JIO3UMETP, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 10O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsSIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOM 00pa3oBaTe/IbHO
NPOrpaMMbl OCHOBHOI0 0011ero odpa3zoBanusi Ha ocHoBe PT'OC

[lonumanne  ponmu  GU3MKM B HAyYHOH  KapTUHE  MUDA;
c(OPMHUPOBAHHOCTh 0A30BBIX MPEJCTABICHUH O 3aKOHOMEPHOM CBSI3U U
MO3HABAEMOCTH SIBJICHUN MPHUPOJBI, O POJU IKCIEPUMEHTA B (hU3HKe, O
cucreMooOpasyromeil poau (U3UKH B Pa3BUTUM €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH, 00 BOIIONUH (PU3NICCKUX 3HAHUHA M UX POJH B
LIEJIOCTHOM €CTECTBEHHOHAYYHOM KapTUHE MUPA, O BKJIAJ€ POCCUNCKHUX U
3apyOexHbIX YYEHBIX-QU3UKOB B pa3BUTUE HAyKH, OOBICHEHUE
IIPOLIECCOB OKPYIKAIOLIEr0 MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHUA 0 BUAAX MaTepuH (BELIECTBO U I0JIE), O IBMKEHUHU KaK criocode
CYLIECTBOBAHMSI MaTepUu, 00 aTOMHO-MOJIEKYJIIPHOM TEOPUH CTPOEHUS
BEIIECTBA, 0 (GU3NYECKOI CYIIHOCTH SIBIEHUH NPUPOIB! (MEXaHUUECKUX,
TEIUIOBBIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHE pa3inyaTh
SIBJICHUS 10 ONMCAHUIO UX XaPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX  JaHHOE  (U3WYECKOE  SBJIGHUE;  yYMEHHE
pacrio3HaBaTh IPOSBJICHHE M3YYEHHBIX (U3MYECKUX SIBICHHH B
OKPY’KaIOIlleM MUPE, BbIIEIISS UX CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

BJ'IaIICHI/Ie OCHOBaMH ITOHSITHHHOTO arnmapara 1 CUMBOJIMYECKOT'O A3bIKa
(I)I/I3I/IKI/I N HUCIIOJIB30BAHUC HUX IUIA PCHICHUSA y‘Ie6HBIX 3aaa4; YMCHUC
XapaKTCPU30BaTh CBOMCTBaA TCII, (1)H3H‘-ICCKI/I€ SABJICHUA W TIPOLECCHI,
HCIIOJIb3YA (I)YHI[aMCHTaJIBHBIe 1 OMIIMPUYICCKHUEC 3aKOHBI

VYMeHnune onmchBaTh HN3YYCHHBLIC CBOICTBa TEII U (1)I/I3I/I‘-ICCKI/I€ SIBJIICHUA,
HCIIOJIb3YA (I)I/ISI/IIIGCKI/IC BCIMYHMHBI

Bnanenne ocHOBaMM METOJIOB HAayyHOro IIO3HaHHUA C  Y4ETOM
coOmro/ieHusT TIpaBWJI 0€30MacHOTO Tpynaa: HaOmoAeHue (Pu3nyecKux
SIBJICHUM:

YMEHHE CaMOCTOSITEIHbHO COOMPATh SKCIIEPHUMEHTAIBHYIO YCTAHOBKY W3
JAHHOTO Habopa 00OPYAOBaHUS [0 MHCTPYKIIMHU, OMHUCHIBATh XOJ OIbITA
Y 3aIHCHIBATh €r0 Pe3yJabTaThl, GOPMYyITHUPOBATH BEIBOIHI;

MPOBEICHUE TPSMBIX U KOCBEHHBIX M3MEPEHHUIl (U3NUECKUX BETUYMH:
YMEHHE  TUIAHUPOBATh  W3MEPEHUsS, CaMOCTOSTENbHO  COOMpATh
HKCHEPUMEHTAIbHYIO YCTAaHOBKY 110 MHCTPYKLIMH, BBIYUCIATH 3HAUEHUE
BEIMYMHBl W aHAJIM3MPOBATH TIOJYUYEHHBIE pPE3yabTaThl C YUETOM
3aJJaHHOH MMOTPELTHOCTH Pe3yIbTaTOB U3MEPEHUH;

MPOBEJCHNWE  HECIOXKHBIX  JKCIIEPUMEHTAIBHBIX  HCCIIETOBAHHIA;
CaMOCTOSITENIBHO ~ COOMpaTh  HKCHEPUMEHTAIbHYI0  YCTAaHOBKY U
MPOBOJIUTH HCCIIEOBAHUE MO WHCTPYKIWH, TPEICTABIATH TOTyYECHHBIC
3aBUCUMOCTH (DUM3MYECKMX BEIMYMH B BUAE TaOIUI U TpaduKoB,
YUUTBHIBaTh ~ TNOTPEIIHOCTH, JeNaTh  BBIBOABI IO  pe3ylibTaTaM
UCCIIEIOBaHHS

ITonnmanue XapaKTepHBIX CBOMCTB du3nyeckux MoOZeIIen
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJACIUA CTPOCHHS
ra3oB, JKMJIKOCTEM M TBEPABIX TeN, IUIAHETapHAs MOJEIb aTOMa,




HYKJIOHHAs MOJIEJIb AaTOMHOTO S/Ipa) M YMEHHE MPHUMEHATh HX JUIA
00BsICHEHUS (PU3HUECKUX TPOIIECCOB

YMmenue oObSCHATh (pr3nUYecKre MPOLEcCh U CBOWCTBA Tell, B TOM YHCIe
U B KOHTEKCTE CHUTYyallMii NPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa, B
YaCTHOCTH, BBISBIATH MPUYMHHO-CIC/ICTBEHHbIE CBS3M W CTPOHTH
OOBSCHEHHE C ONMOPOI Ha M3YyYCHHBIE CBOMCTBA (M3MUYECKUX SIBICHUMH,
¢du3nvecKkre 3aK0HbI, 3AKOHOMEPHOCTH U MOJEITH

YMmenue pemats pacuéTHble 3amaud (Ha 0Oa3ze 2 — 3 ypaBHEHHi),
UCIOJb3Yys 3aKOHBI U (POPMYJIbI, CBSI3bIBAOLINE (PU3HMUECKUE BETUYMHBI,
B YaCTHOCTH, 3allUCbIBATh KpPATKOC YCJIOBHC 3aJiaiu, BbIABJIATH
HE/IOCTAIOIIe JTaHHbIC, BHIOUPATh 3aKOHBI U (HOPMYJIbl, HEOOXOIUMBIE
Ul €€ peLIeHMs], HUCIOJb30BaTh CIPABOYHbIE JIaHHBIE, IPOBOAUTH
pacuéTbl U OLIEHHWBAaThb PEAIMCTUYHOCTb IIOJIyYEHHOI'O 3HAYCHMS
(U3NYECKOil BEIMYMHBI, YMEHHE ONPEACISITh pa3MEepHOCTh (HHU3NIECKOM
BEJIMYMHBI, TOJIYYCHHOH NPH peILIeHUH 3aJjaui

YMeHHe — XapakTepu3oBaThb  NPUHLUMBI  JEHCTBUA  TEXHMYECKHX
YCTPOHCTB, B TOM 4YHCIE OBITOBBIX MNPHOOPOB, W MPOMBIILICHHBIX
TEXHOJIOTUYECKUX IPOIECCOB MO0 WX OMMCAHHUIO, MCIOJb3YS 3HAHHUS O
CBOWCTBaX (M3MUYECKMX SBICHUH MW HEOOXOIUMbIE (U3UIECKHE
3aKOHOMEPHOCTHU

10

YMeHue UCIonbp30BaTh 3HAHUS O (DU3HUECKUX SBICHHUSIX B TOBCEIHECBHON
KU3HHM I oOecrieueHusl 0€30MacHOCTH MPU OOpalleHuHd ¢ OBITOBBIMHU
npuOOpaMu M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 370POBbS U
COOIOZICHUSI HOPM JKOJIOTHYECKOTO MOBEJEHHS B OKpY)KAIOIEH cpeje;
MOHMMAaHUE HEOOXOIMMOCTH TPUMEHCHHS JOCTHIKCHHA (QU3UKH U
TEXHOJOTHH JIsl pallMOHATBHOTO MTPUPOIOTIOIBE30BAHUS

11

OnbIT moucka, MNpeoOpa3oBaHUs W TNPEACTaBICHUS HHPOpPMALUU
(U3MYECKOTO COJIEpP)KaHHUS C  HUCIOJIb30BaHUEM HH(OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; yMEHHE OLICHMBAaTh JIOCTOBEPHOCTh
MOYy4YeHHON WH(OpManMu HA OCHOBE HMEIONIUXCS 3HAHUU U
JIOTIOJTHUTENIBHBIX UCTOYHUKOB; YMEHHUE HUCIIOJIB30BATh IIPH BBINOJIHEHUN
y4eOHBIX 3aJlaHuil HAYYHO-NOMYJISIPHYIO JIUTEpaTypy (QHU3NYECKOTro
COJIep/KaHus, CIPAaBOYHBIE MaTepHallbl, pecypcbl cetn IHHTepHerT;
BJIaJieHHEe 0a30BBIMU HAaBBbIKaMU MTpeoOpa3oBaHus HHOPMALIUY U3 OJHON
3HAaKOBOM CHCTEMBbl B JpYryl; YMEHHME CO3/1aBaTh COOCTBEHHBIC
NMUCbMEHHBIE W YCTHBIE COOOIICHUS HAa OCHOBE WH(oOpManuu u3
HECKOJIbKUX HCTOUYHUKOB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA OI'D 110

OU3SUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 MEXAHMWMYECKHUE SABJIEHUA
1.1 Mexannyeckoe  nBmkeHue. MarepuanbHas — Touka.  Cucrema  oTcuéra.
] OTHOCUTENBHOCTD JIBHXKCHHS
PaBnomepHoe u HepaBHOMepHOe naBmxeHue. Cpeansisi ckopocth. dopmyna s
1.2 BBIUKCIEHUS CPEAHEN CKOpOCTHU: V = S/t
PaBHOMEpHOE NPSAMONMHENHOE [BH)KEHHE. 3aBHCUMOCTb KOOPAWHATHI Te€la OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEMHOTO TBUXKEHUS:
13 x{t)=x,+ut
['paduku 3aBUCUMOCTH OT BPEMEHHM [UJIsI TPOEKLUUU CKOPOCTH, TPOEKIUU
NepeMENICHUS, TyTH, KOOPIUHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM JABUKECHUU
3aBUCUMOCTh KOOpPAMHATBI Tella OT BPEMEHH B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO IBU>KEHUS:
2
Sy =V, * I+ ay* <
Fn
®opMynbl  JUIST TPOEKIIUU TIEPEMEIICHUs], MPOEKIIMH CKOPOCTH U MPOCKIUU
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKEHUU:
2
14 .s].(a‘)=vm.-r+a].-?.
U_\'('f) =Upx T4, Z,
a.(t)=canst,
Ulrc‘ - L’}l:r‘ =2HISI
['padukn 3aBUCUMOCTH OT BpEMEHH I MPOEKIUH YCKOPEHHS, MPOEKIUU
CKOPOCTH, TPOEKIMHU TEePEeMEIEHUs, KOOpPAHHATHI TMPH PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUJKEHUU
CBoOonmHoe magenue. DopMmysbl, OMUCHIBAIOIIME CBOOOAHOE TMaJeHHWE Tela I0
|5 ~ BepTMKamM (mBM>KEHHME Tejla BHU3 WJIM BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3E€MJIH).
' I'paduky 3aBUCHUMOCTH OT BpEMEHU Ui TPOCKIUU YCKOPEHHUs, MPOCKINH
CKOPOCTH M KOOPAMHATHI IIPH CBOOOTHOM TAJACHHUH TeJa IO BEPTUKATH
CKopocTh PaBHOMEPHOTO JBIDKCHHSI Tela TIO0 OKpPYKHOCTH. HampasieHue
CKOPOCTH.
®dopmyna s BBIYHCICHHS CKOPOCTH Yepe3 paauyc OKPYKHOCTH W TIEPHOT
oOpareHus:
b= iMR
1.6 T
LlenTpocTpemMurensHoe  yckopeHue. HampaBneHue  HEHTPOCTPEMHUTEIBHOTO
yckopenusi. @opmyiia Jisi BBIUUCIECHUS YCKOPEHUS:
2
b
WTR




®dopmyra, CBSI3bIBAIONIAS IEPUOJ] M YACTOTY OOpaIeHHUs:

volL
T

1.7

Macca. IInoTHOCTB BCIICCTBA. CDOpMy.]'Ia JJI1 BBIYUCIICHUA ITIJIOTHOCTH:

_m
V

1.8

Cuia — BCKTOpHAasA (1)I/ISI/I‘ICCKa$I BenmuuHa. CloKeHUEe CUJI

1.9

SIBnenue nunepuu. Ilepsoiit 3akon HproToHa

1.10

Bropoii 3akon HeroTona:
F=m.d

CoHarnpaBieHHOCTh BEKTOpPA YCKOPEHHUSI TeJla U BEKTOpa CHJIbI, ICUCTBYIOIICH Ha
TEJ0

1.11

1.12

1.13

Bzaumopeiicteue ten. Tperuit 3akoH HeroToHa:

Fryy=-F,

TpeHHe IOKOAA U TPCHHUEC CKOJILKCHMUA. CDOpMYJ'Ia AJId BBIYUCIICHUA MOAYJISA CHIIbL
TPCHUS CKOJIbXKCHUA:

FTP=].L-;"'-T

Hedopmarust Tenma. Ympyrue u Heymnpyrue aeopmanuu. 3aKoH YOPyroi
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

my -1
F=Gg.-—L1 _2

R
Cuna TsxecTd. Y cKopeHHe cBOOOIHOTO MaIeHusl.

dopmyna a7 BEIYUCIECHUS CUJIBI TSKECTH BOIM3H noBepxHocTH 3emun: F = mg.
JiBmxenue mianet Bokpyr Connua. IlepBas kocmudeckas ckopocts. HeBecomocThb
U IIEPETPY3KU

Nmitynbe Tena — BekTopHas (u3uvecKas BeTuIrHa.
D=md

Nmnynsc cucremsl teil. M3menenue ummyisca. MiMnyibsce cuisl

1.16

3aKOH COXpaHEeHHsI UMITYJIbCa I 3aMKHYTOM CUCTEMBI Te:




1.17

p=myUy +m, U, =const
PeakTuBHOE NBIKEHUE
Mexannueckas pabota. @opmyna ajisi BEIYUCICHHS paOOThI CHITBL:

A=Fsooscx

Mexanunueckas MOITHOCTD:

N=4
I

1.18

1.19

Kunernueckas u noreHmanbHas 3Heprus. @opmyiia sl BBIYUCICHUS
KMHETUYECKON DHEPIUu:

H!Uz
Bem
Teopema o kuHeTHUeCKOU dHeprun. Popmyra i BBIYUCICHUS TOTCHIMAIBHON

SHEPrUH TeJla, MOJHATOrO
HaI 3eMIIEH:

E,=mgh

MexaHnueckas SJHeprusi:
E=E;+E p
3aKOH COXpaHEHMs MEXaHU4eCKOoU sHeprun. Popmyiia i 3aKOHA COXPAHEHUS

MEXaHWYECKON YHEPIUU B OTCYTCTBHE CHJI TpeHUs: E = const.
IIpeBpaleHre MEXaHUYECKOW DHEPTUU NIPU HAJTUYMU CUJIBI TPEHHUS.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Peryar. Momenr cuier: M - Fl.
YcnoBue paBHOBeCHs pblyara:

M +M, +..=0
[ToxBwxHbIN 1 HenoABWKHBIHN Ooku. KIIJ] mpocThIXx MeXaHU3MOB,
n= A‘]IME&H&H
Aﬂrpaqmama

1.21

[aBiienue TBEpIOTO TENA.
®dopmyrna s BEIYUCICHHUS IaBICHHS TBEPAOTO Tela:
F
P= Kl
JlaBnenue raza. ATMocgepHoe AaBICHHE.
I'mapocTaTtudeckoe 1aBiieHHE BHYTPH KHIKOCTH.
dopMmyia 1 BBIYMCIICHUS NABJICHNS BHYTPU KUIKOCTU:

p=pgh+p_,




1.22

1.23

1.24

1.25
1.26

1.27

3axoH [lackans. I'mapaBauyeckuii npecc

3akoH Apxumena. Dopmyna sl ONPENEICHUS BBITAIKUBAIOIICH  CHIIBI,
JICHCTBYIOIIEH Ha TEJO0, TOTPYKEHHOE B KUJKOCTh UJIH Ta3:

Fap =pEV

Ycnopue miaBanus Tena. [InaBanue CYJOB 1 BO3AYXOILIABAHUC

Mexannueckue Kojiebanus. AMIUIUTY/IA, IEPHO U YyacToTa Konebanuii. @opmya,
CBSI3BIBAIOIIIASl YACTOTY U MEepUOJ KoJeOaHuH:

MaremaTuyeckuii Y NOPYKUHHBIM MasATHUKU. lIpeBpaieHue »sHepruu Ipu
K0JIeOATEITbHOM JIBUKCHUHT

3aryxaromue xKonebanus. BerHyxneHnsie konedanus. Pesonanc

MexaHn4eCKHe BOJIHEI. HpOIIOHLHLIG N TOINCPCUYHLIC BOJIHBI. I[JH/IHa BOJIHbBI U
CKOPOCTB pacClpOCTpaHCHUA BOJIHbI:

L=v-T

1.28

1.29

3ByK. ['poMKOCTB 1 BbICOTA 3ByKa. OTpa)keHHe 3BYKOBOM BOJIHBI Ha FPAHUIIE JIBYX
cpen. Hdpa3ByK U yIbTPa3BYyK

Ilpakmuueckue pabomol

N3Mepenne cpelHeW IUIOTHOCTH BEUIECTBA; APXUMENOBOM CHUIIBI;, KECTKOCTHU
NPY>KUHBI; KO3(PUIIMEHTa TPEHUS CKOJIBXKEHUs; PabOThl CHIIBI TPEHUs, CHIIBI
VIPYTOCTH; CpPeJHEH CKOPOCTH IBIKEHHUS Opycka MO HAaKIOHHOW IJIOCKOCTH;
YCKOpeHHs1 OpycKa MpH JBUKEHUM IO HAKJIOHHOM MIOCKOCTH; YacTOTHI U TIEPHOJIA
KojeOaHUN MaTeMaTH4YecKOoro MasTHUKA; YacTOThl M TepuoAa KojeOaHui
MPY>KAUHHOTO MasiTHUKA,; MOMEHTa CHJIbI, JIEHCTBYIOIIETO Ha phluar; paboThl CHIIBI
VIPYTOCTH MPHU MOABEME TPy3a C MOMOIIBI0 HETOABMKHOTO 0JI0Ka; paboThl CHITBI
YOPYTOCTH MPHU MOABEME IPy3a ¢ MOMOIIBIO MTOABUKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOU CHJIBI OT 00bEMa MOTPYKEHHON YacTH
Tejla ¥ OT TNIOTHOCTH JKHUJIKOCTH; HE3aBUCUMOCTH BBITATKHUBAIOIIEH CHIJIBI OT MAacCHI
T€Jla; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbl HOPMAJIbHOI'O JABJIEHUS U OT pojJa
MOBEPXHOCTH; CHWJIbI YOPYTrOCTH, BO3HUKAIOIIEW B TNPYKHUHE, OT CTENEHU
nedopManuu MPYXKUHBL, YCKOpEeHHUs Opycka OT Yrila HakJIOHa HamlpaBISIOIIEH;
nepuonaa (4acToThl) KOJIEOAHWM HHUTSHOTO MasTHUKA OT JJIMHBI HHUTH, TIEPHOJA
KoeOaHuN TPYKUHHOTO MAasTHHKAa OT MAacChl Tpy3a M JKECTKOCTH TPY>KUHBI,
MCCJIEIOBAaHNE HE3aBUCUMOCTH MEeproa KOJeOaHUl HUTSHOTO MasTHUKA OT MacChl
rpysa. [IpoBepka yciioBHusi paBHOBECHUS pblyara

1.30

Qusuueckue asnenus 6 npupode: TPUMEPbI IBHKEHUS C Pa3INYHBIMU CKOPOCTSIMU
B )KMBOM M HEXWBOW NPUPOJE, NAECUCTBUE CHIIBI TPEHUS B NPHUPOAEC U TEXHHUKE,
OPWIMBBl M OTJINBBI, JBWXKEHUE IUIaHET COJHEYHON CHCTEMBI, PEaKTUBHOE
JBUKEHHE KUBBIX OPraHU3MOB, pbIUaru B TeJle YeJOBeKa, BIUSHUE aTMOCHEPHOTO
JIABJICHUS Ha JKUBOM OpraHu3M, IUIaBaHHE PbIO, BOCHPUATUE 3BYKOB JKUBOTHBIMH,
3EMJIETPSACEHUE, CEHCMUYECKUE BOJIHBL, I[YHAMH, DXO0

1.31

Texnuueckue ycmpoticmea. CHUJOMETP, NATYUKH TIOJIOKEHUS, PACCTOSHUS W
YCKOpEHUs, JWHAMOMETp, TMOJIIWIHUKYA, PAaKeTbl, pbluar, MOJABWKHBIA U
HETOJIBIKHBINM OJIOKM, HAKIIOHHAsl TJIOCKOCTh, IMPOCThIE MEXAaHU3MBI B OBITY,
COOOIIAOIINECs] COCYIbl, YCTPOWCTBO BOJOINPOBOJA, THAPABIMYECKHH Mpecc,




MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOH HACOC, apeoMeTp, IXOJIOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE TOJO0KEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH CTPOCHHMS BEIIECTBA.
2.1 Mopenu  TBEPIOTO, IKUAKOTO M  Ta3000pa3HOTO  COCTOSHMH  BEIIECTBa.
Kpucrannuueckue u amopdHbIe Tena
29 JBuwxenue yactull BemiecTBa. CBsi3b CKOPOCTU JIBUKEHUS YACTHUI C TEMIIEPATYPOH.
) bpoyHoBckoe nBmkenue, muddy3us
2.3 = CMauyuBaHHE U KaWUIAPHBIE SIBICHUS
24  TemnoBoe paclIMpEeHUE U CHKATUE
2.5  TemnoBoe paBHOBECHE
26 Buyrpennsss suHeprus. Pabora u Teruionepenadya Kak CIIOCOObI M3MEHEHUS
' BHYTPEHHEHN 3HEpruu
2.7 = Bwuppl Temnonepenayu: TEIIONPOBOAHOCTb, KOHBEKLIUS, U3IIyUCHUE
HarpeBanue u oxnaxnenue ten. KonruecTBo TEMIoThl. Y AelibHAs TEIIOEMKOCTD:
28  QO=am(t,—1,)
3aKOH COXpaHEHUsI SHEPrUM B TEIUIOBBIX IIpoleccax. YPaBHEHHE TEIJIOBOIO
OanaHca:
2.9 —
O +0,+..=0
Hcnapenne u koHJeHcaus. 3MeHeHHWe BHYTPEHHEW HSHEPrHM B MPOLECCE
510 YCHapeHus M KOHICHCALMH. Kunenne xuakoctu. VYaenbHas  Temuora
' napooOpa3zoBanusi: L = Q/m
2.11  BnaxnocTb BO31yXa
[InaBnenue u kpuctrammsanus. M3MeHeHne BHYTpEHHEW SHEPTHH MPU IJIaBICHUN
Y KpUCTAJUIM3alMU. Y JelIbHAs TeIIOTa TUIABJICHHUS:
212, _0
m
BuyTpeHnHss sHEprust cropaHus TOILIMBA. Y IefibHAs TEIUIOTa CTOPAHMS TOIUIMBA: ¢
213 =0/m
2.14  Ilpunuunsl padboTsl TernoBbix Asurareneit. KI1J TeroBoro npurarens
IIpakxmuueckue pabomoi
U3smepenue yaenbHON TEIUIOEMKOCTH METAIMYECKOTO LMWIMHJPA; KOJUYeCTBa
TEIUIOTHI, MMOJIYY€HHOTO BOJONM KOMHATHOW TeMIeparypbl (MKCUPOBAaHHONW MAacChl,
B KOTOPYIO OINYIIEH HarpeTblii UWIUHAP; KOJWYECTBA TEIUIOTHI, OTAAHHOTO
2.15 mHarpeTbIM IWIMHIPOM, MOCJIE OMYCKAHUS €ro B BOAY KOMHATHOW TeMIepaTyphl;

OTHOCHUTEIIBHOM BI@XHOCTH BO31yXa; YAEIbHOW TEIUIOTHl IUIABJICHHSA JIBJA.
HccnenoBanne W3MEHEHHsS TeEMIEpaTypbl BOJAbI IIPU  Pa3IMUYHBIX YCIIOBUSX;
SBJICHUS TEIUIOOOMEHA IpU CMEIIMBAaHUM XOJOAHON M ropsueil BOABI; Ipolecca
ucnapeHus




Duszuveckue A61EHUS 8 npupode: IMOBCPXHOCTHOC HATSXKCHHUEC W KaIllHUJIIAPHBIC

2.16  sBieHUs B MpPUPOJE, KPUCTAIBI B mpupone, uznydenue ConHIa, 3amep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHL, TYMaHa, UHEsl, CHEera
Texnuueckue ycmpouicmea: KalWUIAPbI, MPUMEPhl HCIOJIb30BaHUS KPUCTAILIOB,
217 XKUJKOCTHBIM TEPMOMETp, JAaTYMK TEMIEpPaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUIPOMETpPBI, IICUXPOMETp, MapoBas TypOWHA, ABUraTeilb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 = Dnexrtpusanus Tein. /[Ba Buaa 3J€KTPUUECKUX 3apsioB
3.2  BzaumogeiicTBue 3apsKeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHMS ICKTPUUYECKOro 3apsaa
34 OnexTtpuyeckoe mozie. Hanpsk€HHOCTh  3nekTpuyeckoro nois. [IpuHummn
CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu osnextpuueckux 3apsanoB. JlelicTBUE 3JIEKTPUYECKOrO IO  Ha
3JIeKTpHUecKue 3apsbl. [IpOBOAHUKY U TUAIIEKTPUKH
[TocTosiHHBIN 3nekTpuueckuil TOk. JleficTBus 3nekTpuyeckoro Toka. Cuia TOKa.
3.6  Hanpsxenue.
I=q/t,U=A/q
DJEeKTpUYECcKoe CONPOTUBIICHUE. Y ACTbHOE 3JIEKTPUUECKOE CONPOTUBIICHUE:
37  R=plSs
33 3axon OMa a1 yyacTka aiekrpudeckoit uenu: I = U/R
[TocnenoBarenbHOE COEANHEHUE IPOBOIHUKOB!
I, =1, U=U,+U,: R=R +R,
3.9 IlapamrensHoe coeqMHEHNE IPOBOJHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=1+1I; R:%.
CMmeniaHHble COETUHEHHS] IPOBOTHUKOB
310 PaboTa u MomHOCTH 35ekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[xoyins — Jlenna:
3.11 0= Jr2 R-t
312 OnpiT 3vaTez[a. MarautHoe 1ojie MpsSMOro IpPOBOAHMKA C TOKOM. JImHum
MarHMTHON MHIIYKIIUU
3.13  MarsuTHOE noJje NOCTOSHHOI0 MarHnuTa. B3aumonelicTBue NOCTOSIHHBIX MATHUTOB
3.14  [leficTBHE€ MarHUTHOTO IOJI HA TPOBOJIHUK C TOKOM
3.15 | OmusbiTel @apanes. SABneHue 3nekTpoMarHuTHOM nHAyKuu. [Ipasuno Jlenna
Ilpakxmuueckue pabomul
W3mepeHue  3JIEKTPHUUECKOTO COIIPOTHBIIEHUS  PE3UCTOPA; MOUIHOCTH
3.16  »IEKTPUYECKOTO TOKA; pabOTHI AIEKTPUUYECKOTO TOKA.

I/ICCJ'IC,I[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKA4, BO3HHUKAOOICTO B IIPOBOIHHKE
(pGSI/ICTOpH, naMnqua), OT HAIPSOKCHHUSA Ha KOHIOAX IPOBOJHHWKA; 3aBUCUMOCTU




COMPOTUBIIEHUSI OT JUIMHBI MPOBOAHMKA, IUIOMIAA €r0 TOMEPEUYHOTO0 CEYCHUs U
YIEIBHOTO CONPOTUBIICHHUS.

[IpoBepka mpaBuia JUisl AJNEKTPUYECKOTO HAIPSDKEHUS HPU TOCIEI0BATEIBHOM
COCIMHEHUHU IMPOBOJHUKOB; TMpaBWia [UJIi CHUJIBI JJIEKTPUUYECKOTO TOKa IpHU
napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUYKA)

Qusuueckue sA6leHUs 6 nNpupooe: DBICKTPUUECKUE sBIEHUS B arMmocdepe,

3.17 | SNEKTPUYECTBO JKUBHIX OPraHW3MOB, MAarHUTHOE IOJE€ 3eMIIM, IPEiQ IMMOIOCOB,
POJIb MATHUTHOTO TIOJISI JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmea: SIEKTPOCKOI, aMIIEPMETp, BOJIBTMETpP, pPEOCTar,
CYETUUK  DJIEKTPUYECKOM  SHEPruM,  DJIEKTPOOCBETUTEIbHBIE  IPHUOOPHI,

3.18 | HarpeBaTenbHBIE 3IEKTPONPHUOOPHI (MPUMEPHI), FMEKTPUUYECKUE MPEIOXPAHUTENH,
AIIEKTPOMArHuT, 3JEKTPOABUIATENb IOCTOSIHHOIO TOKA, I'€HEpaTop IMOCTOSHHOIO
TOKa

3.19  DnexktpoMarHuTHbIE BOJIHBI. [1Ikana 31eKTpOMarHUTHBIX BOJIH

3.20  JlyueBas mojnens cBeta. [IpsmonnHeitHoe pacnpocTpaHEHUE CBETa

3.21 | 3akoH orpakeHus cseta. [lmockoe 3epkaino

3.22  Ilpenomienue cBera. 3aKOH IIPEJIOMIICHUS CBETa

3.23 | [lucnepcus cBera

304 Jlunza. Xox nydeit B nuH3ze. DOKyCHOE paccTosiHue JUH3bI. OnTHYecKas cuia
muH3bl: D = 1/F

3.25 I'ma3 xak ontuueckas cuctema. OnTudeckue npuoopsl
IIpakxmuueckue pabomoi

H3mepeHne onTUYECKOM CUIIBI cOOUparoIiei JIMH3bL; (POKYCHOTO PACcCTOSHUS
coOuparoniel JUH3bI (10 CBOMCTBY PaBEHCTBA Pa3MEPOB MpeaMeETa U U300paKeHus,
KOrJla TpeIMeT pacloNioKeH B JABOWHOM (pokyce), mokazaTels MpeIoMICHUS

3.26  crekia.

HccnenoBanne CBOWMCTBa W300pa)KeHHs, TOIYYEHHOTO C  TOMOIIBIO
coOuparomiel JUH3bI; U3MEHEHHsI (OKYCHOTO PAaCCTOSIHUSI JIBYX CJIOYKEHHBIX JIMH3;
3aBUCHMOCTH yTJla MPEJIOMIIEHUSI CBETOBOTO Jy4ya OT yria MaJeHus Ha TpaHule
«BO3J1yX — CTEKJIO»

397 Qusuueckue se6nenus 6 npupode: 3atrmenuss ConHna u JlyHbl, 1BeTa Ted,
ONTHYECKHUE SBJICHH B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)

398 Texnuueckue ycmpoiicmeéa: OYKHM, TIE€pUCKOMN, (poToammapar, ONTHUYECKUE
CBETOBOJIBI

4 KBAHTOBGIE ABJIEHUA

41 PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-usnyueHus. Peakuum ambda-u Oera-
pacnaga

4.2 Omnsitel Pezepdopaa mo paccesHuto anbda-uactuil. [Inanerapuas moaens aroma

4.3 = CocraB aTomHOro siapa. M3oromnst

4.4 | Tlepuon nmomypacmnaga aTOMHBIX SEp

4.5 | SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsA0BOTO U MACCOBOTO YUCET
Qusuueckue sA61eHUs 6 npupode. €CTECTBEHHBIM pPaJWOAKTHUBHBIA  (OH,

4.6 = KOCMHUYECKHUE JIyUH, PAIMOAKTUBHOE M3JIyYCHHE MIPUPOJHBIX MUHEPAJIOB, IEHCTBHE
paZlMOaKTUBHBIX U3ITyYEHUI Ha OpraHU3M YeJIoBeKa

47 Texnuueckue ycmpoiicmea: CHEKTPOCKON, WHIANBUAYAJIbHBIN TO3UMETp, Kamepa

BunbcoHa, siepHast JHEpreTuka




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Gusuka: 7-# kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacce/ [lepeimkun V.M., IBaHoB
AN., Axmonepnoe obmectBo «M3narensctBo «lIpocBemienuey

» dusuka: 8-i kiacc: 6a30BBIN ypoBeHb: yueOHHK, 8 kimace/ [lepeimkun Y. M., FiBaHoB A.
H., Axunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

» dusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 9 kmacc/ [leppimkun U. M., I'yrauk E.
M., BanoB A. ., IletpoBa M. A., AkunonepHoe o6miectBo «M31arenbcTBo
«IIpocsemienne»

» ®usuka, 9 xnacc/ Kabapaun O.0., Akimoneproe o0miectBo «M31aTenbeTBo
«IIpocsemienne»

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA

COopnuk 3anay no ¢usuke: 7-9 knacc; k yueonukam A. B. [leporkuna u ap. "®dusnka. 7
knacc", "®dusmka. 8 kinace", "®@usnka. 9 xiracc" ®I'OC/A. B. Ilepoimkun, 3naTenbcTBo
"Ok3amen"

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET

https://prosv.ru/

https://dusukapisscex.pd

OueHouHble npoueaypsl no pusuke 2027

Bce onncanust u 06pasiel Bcepoccniickux mpoBEpOYHBIX pabOT MOYKHO ITOCMOTPETh Ha
camre https://fioco.ru/obraztsi i _opisaniya vpr

Bcepoccuiickas npoBepovHasi padora nmo ¢pusuke 7 Kjiace
Ha Beimonnenue mpoBepouyHoil paboThl Mo (usrke 0a30BOrO YpOBHSI OTBOJIMTCS JABa

ypoka (He 6omee 45 MUHYT Kaxabiii). PaboTa cocTouT M3 ABYX 4YacTeil u BKiIrovyaeT B cebs 10
3amanuii. O6e yacTu paboThl MOTYT BBINOJIHATHCA B OJIMH JI€Hb C IepepbhiBOM He MeHee 10
MUHYT WJIH B pa3HbIE JTHU.

B uwactu 1 comepxkarcs 3amanust 1-5; B wactu 2 — 3aganus 6—10. 3amaHusa Kaxaou
YaCTH Pa3JIMYaAIOTCs 10 COJACPKAHUIO U MPOBEpseMbIM TpeboBaHusaM. 3ananus 1, 2, 4, 6, 8 u
9 TpebyroT KpaTkoro orBeTa. 3amanusg 3, 5, 7, 10 mpeamonaraioT pa3BepHYTYIO 3alMCh
pelLIeHns U OTBETA.

https://fioco.ru/Media/Default/Documents/%D0%92 % D0%9F % D0%A0 2027/VPR FI-
7 DEMO (B) 2027.pdf

Bcepoccniickasi npoBepouHasi padora no ¢pusuke 8 kiace
Ha Beimonnenue mpoBepouyHO paboThl MO (u3uKe 0a30BOTO YPOBHS OTBOJIUTCS JIBa

ypoka (He 6omee 45 MUHYT Kaxpiii). PaboTa cOCTOMT M3 ABYX YacTeil u BKiIro4yaeT B cebs 10
3amanuii. O6e yacTu paboThl MOTYT BBIMOJIHATHCSA B OJIMH JI€Hb C IepepbhiBOM He MeHee 10
MUHYT WJIM B pa3Hbl€ THU.


https://физикадлявсех.рф/
https://fioco.ru/obraztsi_i_opisaniya_vpr
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2027/VPR_FI-7_DEMO_(B)_2027.pdf
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2027/VPR_FI-7_DEMO_(B)_2027.pdf

B uwactu 1 comepkarcs 3amanusi 1-5; B wactu 2 — 3aganusa 6—10. 3amaHus Kaxaoun
YaCTH Pa3JIMYaloTCs 1O COJIEPKAHUIO U TIPOoBepseMbIM TpeOoBanusaM. 3ananus 1-3, 6, 8 u 9
TpeOYIOT KpaTKoOro oTBeTa. 3ananus 4, 5, 7 u 10 npeanoararoT pa3BepHYTYIO 3allHCh OTBETA

HJIN pCUICHUSA.

https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F %D0% A0 2027/VPR_FI-
8 DEMO (B) 2027.pdf

MYHMU,M NMAJIbHOE MoanwucaHo ungposon
noanuncbIo:

KA3EHHOE MYHULIMNANTBHOE
OBLLUEOBPA3OBATEJ] KA3EHHOE

bHOE VY PE)KH,EH NE OBbLUEOBPA3OBATEJIbHOE
YUYPEXKIOEHNE "CPEOHAA

"CPEAHAA LUKOMA N oA e 11
11" [.NANITACOBKM  T-NATNACOBKY
BOJ] FOFPA,[I,CKO|7| BO/ITOrPAJCKOW OBJTIACTU

[laTa: 2026.09.11 09:27:01
OBNNACTU +03'00"



hhttps://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2027/VPR_FI-8_DEMO_(B)_2027.pdf
hhttps://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2027/VPR_FI-8_DEMO_(B)_2027.pdf
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