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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o (Qu3nke Ha ypOBHE OCHOBHOIO 00IEro 00pa3oBaHMs
COCTaBJICHa Ha OCHOBE TMOJIOKEHUHM U TpeOOBaHUU K pe3yJIbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 0Opa30BaTEIbHON MPOTpaMMbI, MPEICTABICHHBIX B
dI'OC 000, a Takke c¢ yu€toMm denepanbHOl pabodelt mporpaMMbl
BocnuTanus u Konuenuuu npenojiapanus yueoHoro npeamera « usukay.

Copepxanue mporpaMMmbl MO (HU3UKE HaAMpaBIeHO Ha (POPMHUPOBAHHUE
€CTECTBEHHOHAYYHON I'PaMOTHOCTH OOYYalOUIMXCS U OpPraHU3alUIi0 U3y4EHUS
¢bu3MKK Ha JesATEeIbHOCTHOM OCHOBe. B mporpamme mno (Qu3uke y4UTHIBAIOTCS
BO3MOXHOCTH yueOHOro npeamera B peanusanuu tpedoBanuii ®I'OC OO0 «k
IJIAHUPYEMBbIM JIMYHOCTHBIM W METANpPEIMETHBIM pe3ysibTaTaM OOydeHus, a
TaK)K€ MEXKIIPEJIMETHBIC CBS3U €CTECTBEHHOHAYUYHBIX Y4YEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMs.

[Iporpamma 10 (uU3MKE yCTAaHABIMBAET paclpejiesieHne Yy4eOHOro
Marepuaia Mo TrojgaM oOyudeHusi (MO Kiaccam), MOpeajaraeT HTPUMEPHYIO
MOCJIEIOBATENIbHOCTh M3YYEHUS TEM, OCHOBAaHHYI0 Ha JIOTHUKE pPa3BUTHUSA
MPEIMETHOTO COACPIKAHUS U yUETE BO3PACTHBIX 0COOCHHOCTEH 00yHarOIINXCS.

[Tporpamma no ¢u3uke pazpaboTaHa C LEJIbI0 OKa3aHHS METOJMYECKOU
IOMOILM YYUTENIO B CO3/JaHUN paboYeil MporpaMMbl IO Y4EOHOMY IIPEIMETY .

dusmnka sBISETCS CUCTEMOOOPA3yHOIIMM Il E€CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, IMOCKOJIbKY (HU3UUYECKHUE 3aKOHBI JIe)KaT B OCHOBE
MPOILIECCOB U SIBJICHUM, M3y4aeMbIX XUMHEH, OUOJIOTHEH, acTpOHOMHUEUH U
¢usnyeckoit reorpadueii, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, TMPEeAOCTaBlsAeT Haubosiee SCHbIE OO0pa3Ibl MPUMEHEHHUS HAYYHOTO
METO/1a MO3HaHUSI, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa U3 riIaBHBIX 33724 PU3HUECKOTO 00pa30BaHUsl B CTPYKTYpe 0OIIero
o0Opa3oBaHMs COCTOUT B ()OPMHUPOBAHUN €CTECTBEHHOHAYYHOH T'PAaMOTHOCTH H
UHTepeca K HayKe y 00ydyaronuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE MPEIIOJAraeT OBJaJCHHE
CJIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUUMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

® HAy4YHO OOBSCHSTH SIBJICHHUS;

® OIICHMBATh U MOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIEIOBaHUS;

® UHTEpPHPETUPOBaTh JaHHbIE W  HCIOJIb30BaTh  Hay4HbIE
JIOKAa3aTeJbCTBA JIs IOJyYEHHUSI BBIBOJIOB.

enmn wm3ydenuss ¢GU3MKM HAa ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuu npenogaBaHusi yuyeOHoro mnpeamera «Pusnkay B



oOpa3oBaTenbHBIX oOpraHuzanusx Pocculickoit @enepanuu, pearu3yroOIIUx
OCHOBHBIE 00111€00pa30BaTe/IbHbIE MPOrPAMMBI, YTBEPKIEHHON pelICHUEM
Konnernn MunucrepcrBa npocsemienust Poccuiickoii denepanuu (IpoTOKOI
ot 3 nexabps 2019 r. Ne [1K4BH).

Heau uzyyeHust Pu3MKu:

IPUOOPETCHUE HMHTEpeca M CTPEMJICHUS OOYyYarolmuXxcs K HayYHOMY
U3YUYCHUIO MPHUPOJIbI, PA3BUTHE MX HHTEIUICKTYyaIbHBIX M TBOPUYECKHX
CITOCOOHOCTEM;

pa3BUTHE TIPEACTABJICHWA O HAYyYHOM METOAC TIIO3HAHWS U
dbopMHUpOBaHUE WCCIEAOBATEILCKOTO OTHOIICHUS K OKPY KoM
SIBJICHUSIM

dbopMupoBaHHE HAYyYHOTO MHUPOBO33PECHHUS KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHS MaTepuu U (PyHTaAMEHTAIbHBIX 3aKOHOB (DH3HUKH;
(dbopMHUpOBaHUE MPEACTABICHUH O POJIM (DM3UKH IS PA3BUTHUS JIPYTHUX
CCTECTBEHHBIX HAyK, TCXHUKU U TEXHOJIOTHH;

pa3BUTHEC  TPEJCTaBICHUH O BO3MOXHBIX cdepax  Oymyiei
po(eCcCHOHATBLHOMN AEATENBHOCTH, CBI3aHHON ¢ (DU3MKOM, TOATOTOBKA
K JaTbHEHIIeMy OOYUYEHHUIO B 9TOM HaIPABJICHHH.

JIocTHKeHHE ITHX IIEJIeH MpOorpaMMbl 1Mo (pHu3uKe Ha ypOBHE OCHOBHOTO
o01rero 006pa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a4aY:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHMM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JIEKTPUUECKHUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSX;

NpUOOpPETeHNE YMEHUN OMHUCHIBATH U OOBSICHATH (PU3UYECKUE SIBJICHUS
C MCMOJb30BAHUEM MOJYyUYECHHbBIX 3HAHUMH;

OCBOCHHME METOJIOB pEUIEHUS MPOCTEMIINX pacuyE€THBIX 3a1ad C
UCII0JIb30BaHUEM (bu3HYeCcKuX MoJIeNIeH, TBOPUYECKHUX u
IPAKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HaOIIOaTh NPUPOAHBIC SIBICHUS U BBINOJHATH
OTIBITHI, JTAOOpATOPHBIE PAOOTHI U SKCIIEPUMEHTAIbHbBIE UCCIEA0BAHNUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

OCBOCHHME MNpuUEMOB paboTel ¢ uHoOpManuendn  (puzmyeckoro
COJIep KaHMsl, BKJIIOYas MH(DOpPMALUI0O O COBPEMEHHBIX JOCTHUKEHUSIX
(U3KKY, aHAJIU3 U KPUTUYECKOE OLIEHMBAHUE HH(POpPMaLIUK;
3HaKOMCTBO €O cdepaMu  MNPOPECcCCHOHANIBHON  JEeSTENbHOCTH,
CBSI3aHHBIMM C  (U3MKOH, U  COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JOCTHXKEHUAX PU3NYECKON HAYKH.



Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus 0TBOUTCS 238 "yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJIENIO), B
8 kmacce — 68 4JacoB (2 yaca B Hemenmo), B 9 kmacce — 102 gaca (3 4gaca B
HEJIEIII0).

[Ipennaraemslii B mporpamMMe mo Qpu3uke nepeyeHs 1adopaTOpHBIX padboT
U ONBITOB HOCHT PEKOMEHAATEIbHBIH XapakTep, YUMUTEIb JeNlaeT BHIOOD
NpOBEIEHUS JIa0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHAMBHUIYaTbHBIX
0COOEHHOCTEN  00y4arollMXCsl, CIHCKAa HSKCHEPUMEHTANbHBIX  3aJaHUi,
HpeJlaraéMblX B paMKax OCHOBHOI'O TOCYJJapCTBEHHOT'O 3K3aMeHa Mo (PU3HKe.



COJEPXAHME OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KAIOIIEro Mupa.

®usuka — Hayka o npupone. SBneHust npupoasl. OUNUECKUE SIBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, JJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeauuHuHbl. M3Mepenue pusnyeckux BennuuH. Ousnueckue
npubopsl. [lorpemHocTs n3Meperuit. MexxayHapoaHas CUCTeMa €IMHHIIL.

Kakx ¢usuka w Jpyrue ecTeCTBEHHbIE HAyKH M3YYalOT MPUPOIY.
EcTecTBeHHOHAYUYHBII METO/ MO3HAHUS: HAaOIIOJEHUE, TOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIABWKCHUE THUIIOTE3, OJKCIEPUMEHT II0 MPOBEPKE THUIIOTE3,
oObsicHeHne HabmomaeMoro sBieHus. Onucanue (QU3NYECKUX SBICHUU C
IIOMOILBIO MOJIEJIEN.

Jemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBBIE, AJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIE

SIBJICHHS.
2. ®usznyeckue npuOOPHI U MPOIEAYpa NPSIMBIX U3MEPEHUN aHAIOTOBBIM
U 1IU(GPOBBIM PUOOPOM.

Jlabopamophuie padbomosl u onvimol.

OrnpeneneHue UeHbl JeIeHUs Kbl U3MEPUTEIBLHOTO MPUOOopa.
N3mepenue paccTosiHUMN.

N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TEIA.

Ornpenenenue pa3MepoB MajbIX TeJ.

N3mepenune temnepaTypbl OpU MOMOIIM KUJIKOCTHOIO TEPMOMETpPA U
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JaTYMKa TeMIEpaTyphl.

6. IIpoBeneHue nccien0BaHus MO MPOBEPKE TMIIOTE3BI: JAIBHOCTH MOJIETA
HIapyvKa, NYIIEHHOIO TOPU30HTAJIbHO, TE€M Oo0Jblle, 4YeM OOJblIe
BBICOTA ITyCKA.

Pa3znen 2. IlepBoHavaibHbIe CBEACHUS 0 CTPOCHNH BelIeCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIb, HMX pa3Mmepsl. OmbIThI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBrxenue uactuil BemiecTBa. CBsA3b CKOPOCTH JABMKEHUS YAaCTHI[ C
TemriepaTypoil. bpoyHoBckoe nBrkenue, nuddysus. BzanmozeiictBue gacTuiy
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH U
TBEPABIX (KPUCTATUIMYECKHX) Tel. B3auMOCBsA3b MEXKy CBOIICTBAMHU BEIIECTB B



Pa3HBIX arperaTHbIX COCTOSIHMSIX M HX aTOMHOMOJEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGmtonenue OpOyHOBCKOTO ABUKECHUSI.

2. Hab6monenue nuddyzum.

3. HaGmionenue  siBJeHUN, OOBSCHSIOMIMXCS — MNPUTSHKEHUEM — WJIU

OTTAJIKUBAHUEM YaCTHIl BEIIECTRA.

Jlabopamopnuie padbomost u onvimol.

1. Ouenka guamMeTrpa aTromMa METOAOM psI0B (C HCIOJb30BAHUEM

dotorpaduii).

2. OnbIThI IO HAOTIOICHUIO TEIIOBOT'O PACIIUPEHUS Ta30B.

3. OnbITHI O OOHAPYKEHUIO JEHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBuskeHue U B3aUMoO/IeliCTBHE TeJl.

Mexanuueckoe JBH)XeHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. Cpeansisi CKOPOCTh TPU HEPABHOMEPHOM JIBUKEHHU. Pacuér nmytu u
BPEMEHHU JIBUKEHUS.

SBnenue uHepuuu. 3aKOH MHEpUMU. B3aummonencTBre Ten Kak MpUYMHA
W3MEHEHUsI CKOPOCTH JBIDKCHHS Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSA3b MIOTHOCTU C KOJMYECTBOM MOJIEKYJl B €AUHUIIEC
00BEMa BelecTna.

Cuna Kak XxapakTepucTuka B3auMozeiicTBus ten. Cuia yrnpyrocTa v 3aK0H
['yka. 3mepenune cuiibl ¢ MOMONIBI0 AUHAMOMETpA. SIBJIeHHUE TATOTEHHS U CUJia
TsokecTd. Cuia TsSHKECTH HA Jpyrux IutaHerax. Bec tema. HesecomocTs.
CroxeHue cull, HalpaBJICHHBIX MO OAHOW mpsiMoi. PaBHOAeWCTByromIast CuUIlL.
Cuna tpenus. TpeHue CKOJIbXKEHUS M TpEeHUE TOKos. TpeHue B Mpupone U
TEXHUKE.

Jemoncmpayuu.

HaGnronenne MexaHnuecKoro JIBIKEHUS TeTa.

N3mepenne ckopoCTH MPSIMOTUHEHHOTO ABUKECHHUSI.

HaGmroienve siBeHust THEPIIUY.

Habnronenune naMeHeHus CKOpPOCTH MPU B3aUMOJICUCTBUU TEJ.

CpaBHeHHE MacC MO B3aMMOJICHCTBUIO TEI.

6. CnoxxeHue CHJl, HAIIPABJICHHBIX MO OJHOU MPSIMOIA.

Jlabopamopnuie padbomosl u onvimot.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBWXKEHUS (IIapuka B
KUIKOCTH, MOJIEITH SJIEKTPUIECKOTO aBTOMOOUIIS U TaK Jajee).

2. OmpeneneHue cpeaHeil CKOPOCTH CKOJIbKEHHUsI OpyCcKa WM MIapUKa 10
HAKJIOHHOM TIOCKOCTH.

M



3. OmnpeneneHue IIOTHOCTUA TBEPIOTO TEA.

4. OmnbITbl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHHs (nedopmariim)
HOPYKUHBI OT TPUIOKEHHOU CHJIBI.

5. OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbXECHUS
OT BEca TeJa U XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paszpnen 4. JlaBineHue TBEPABIX TeJl, dKMIKOCTEH U ra30B.

JHanenue. CriocoObl yMEHBIIEHUS] M yBEIMYEHHs JaBieHus. JlaBieHue
raza. 3aBHUCHUMOCTh JaBJE€HHMS Ta3a OT o00bEéma, Ttemmeparypsl. [lepemaua
JNABJICHUS] TBEPABIMU TEJIaMHU, JKHAKOCTAMH UM Tra3aMd. 3akoH [lackais.
[THeBMaTHUeCKME MAIIMHBI. 3aBUCHUMOCTb JaBJICHUS >KUJIKOCTU OT TIyOHHBI.
I'mppocratnueckuit napagokc. CooOuatonuecss cocynabl. ['mapaBiandeckue
MEXaHU3MBI.

AtMocdepa 3emin u atmocdepHoe naBiaeHue. [I[puuuHbl cynecTBOBaHUsA
BO3aylIHON 000siouku 3emun. OnbiT Toppuuennu. U3mepenue atmochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC()EpPHOTO JABJIECHHSI OT BBICOTHI HaJ YpPOBHEM
mops. [Ipubops! 175t m3mMepenus aTMoc(hepHOTO JTaBJICHHUS.

JlefictBMe KMAKOCTM W Ta3a Ha IMOrPYKEHHOE B HHUX TEJO.
BreitankuBaromias (apxumenoBa) cwia. 3akoH Apxumena. IlmaBanue Ten.
BosgyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbH JABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

I'mppaBnuueckuii nmpecc.

[IposiBneHue necTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAIKMBAIOMIEH CHIIBI OT 00bEMa MOTPY>KEHHOM YacTH

TeNa U MJIOTHOCTU KUAKOCTH.

PaBeHCTBO BRITAIKUBAOIIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue nmnnaBaHus TeN: IUIaBaHWE WM [OTPY)KEHHE Tel B

3aBUCUMOCTH OT COOTHOIIEHUS TUIOTHOCTEH Tela U KUJIKOCTH.

Jlabopamophuie padbomosl u onvimol.

1. UccnenoBaHnue 3aBUCUMOCTM Beca Tela B BOJAE OT o00bEMa
NOTPYKEHHOMU B )KUJIKOCTh YACTH TEJIA.

2. OmnpeneneHue BBITAJKUBAIONICH CHIIBI, JIEUCTBYIOLIEW Ha TeEJoO,
NOrPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBMCUMOCTH BBITAJIKUBAIONICH CHJIbI, ACHCTBYIOIIEH Ha
TEJIO B )KUAKOCTH, OT MAccChl TeJa.
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4. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTbh BBITAJIKHUBAIOIIECH CHUIIBL,
JNEUCTBYIOIIIE Ha TEJIO0 B JKUJIKOCTH, OT 00bEMa MOrpYKEHHOU B
AKUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKU U
onpeesieHHe €€ rpy30M0AbEMHOCTH.

Pa3zpnesn S. PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckast pabota. MOLIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecus pbruara. [IpuMeHeHue mnpaBuiia paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJ mpocTteix wmexanuzmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. KuHermyeckas M NOTEHUMAIbHAs SHEPIHSL.
[IpeBpaiieHrie OJHOrO BHAA MEXAHUYECKOW OHHEPruu B APYyroil. 3aKkoH
COXpaHEHUs YHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. TIpuMepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie padbomosl u onvimet.

1. Onpenenennie pabOThl CHJIbI TPEHUS NPU PABHOMEPHOM JBUKEHUU

Teja M0 TOPU30HTATBHOM MOBEPXHOCTH.
2. HccnenoBaHue ycliOBUN paBHOBECHUS phlUyara.
3. Nsmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUS MEXaHUYECKON SHEPIHUH.
8 KUIACC

Pa3znesn 6. TeruioBbie ABJIEHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS
BellecTBa. Macca U pa3Mepbl aTOMOB UM MOJIEKYJI. OIBITBI, TOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPIOTO, XKUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KHJIKOCTEH
M TBEPABIX TEJI HA OCHOBE IOJIOKEHUUW MOJIEKYJIAPHO-KUHETUYECKOU TEOPHUH.
CmaumnBaHKe U KamWUISIPHBIE siBJICHUS. TermioBoe pacliupeHue U CKaThe.

Temneparypa. CBsI3b TEMIEpATYpPbl CO CKOPOCTBIO TEIJIOBOTO JBUKECHHS
yactull. BHyTpenHsisi sHeprusi. CrnocoObl W3MEHEHUsI BHYTPEHHEW HHEPTUu:
Terjionepegaya M coBepiieHue  pabotel.  Buasl  Temonepemauu:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3IIyYCHHUE.

KonuvectBo TemnoTel. Y aenbHas TeII0EMKOCTh BelecTBa. TermioooMeH u
TEMJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. I[lnaBiaenue wu



OTBEPACBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koujeHcanus. Mcnapenue. Kunenue. Y nenbHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIEPATypbl KHUIIEHUS OT aTMOC(EPHOrO
JABJICHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIIMBA. Y I€JIbHAS TEMIOTA CTOPaHUSL.

[Ipunuuner padotel TernoBbix Asurateneid KIIJ[ temnmoBoro asuratesns.
TennoBbIe IBUTATENN U 3aIIUTA OKPYKAIOIIECH CPEIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.

JHemoncmpayuu.

Nk =

© =R

9.

Habnronenune OpoyHOBCKOTO ABUKEHUS.

Habmonerne nuddysun.

HaGnronenue siBjeHui cMaurBaHus U KalMWJUTSIPHBIX SIBJICHU.
HabnroeHue TermioBoro paciimpeHus Tel.

N3MeHenne naBieHus raza npu U3MEHEHUH 00bEMa U HAarpeBaHUM WU
OXJIKICHUH.

[IpaBuna n3mMepeHus TeMrepaTyphbl.

Bubl Teruionepenaymu.

OxutaxkaeHue npyu COBEpUIEHUHU padOThI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMHU CHJIAMHU.

10.CpaBHEeHME TEMIOEMKOCTEN PA3IMUHBIX BELIECTB.
11.HabGaronenue KumneHus..

12.Habnro1eHre moCTOSHCTBA TEMIEPATYPBI IPH IJIABJICHUU.
13.Mopnenu TEIUIOBbIX ABUTATENEH.

Jlabopamopnuie padbomost u onvimet.

1.
2.
3.

OnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MIPUTSKEHHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnBITHI M0 HAOIIOJAECHUIO TETVIOBOT'O PACIIUPEHUS T'a30B, )KUIAKOCTEH U
TBEPABIX TEIL.

Ornpenenenue qaBieHUs BO3yXa B OaJTOHE HIIPUILA.

OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh JIaBJIEHUS BO3AYyXa OT €ro
00bEMa M HArPEBaHUS WA OXJIKICHHS.

[IpoBepka ruMOTE3Bl JHUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOHMKA
KUJKOCTH B TEPMOMETPUIECKON TPyOKe OT TeMIepaTyphl.
HaOnronenne wu3MeHeHUs] BHYTPEHHEW HSHEPruud Tella B pe3yjbTare
TeIuIonepeaayu U padoThl BHEIIHUX CHJI.

HccnenoBanue sBiaeHUs TEIJI0OOMEHA MPU CMEIIMBAHUW XOJOJIHOU U
ropsiueu BOJIBI.



9. OnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJIOH IIpH
TEII000MEHE C HArPEeThIM METAJUNIMYECKUM LIUJIUH]IPOM.
10.0Onpenenenune ynenbHOM TEINIOEMKOCTH BEILIECTBA.

11.WccnenoBanue npoiiecca uCHapeHusl.

12.0npenenenrie OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13.Omnpenenenne yaeapHON TEMIIOTHI IJIABJICHHUS JIbJA.

Pazngen 7. JaekTpuyeckue 1 MATHUTHBIE SIBJICHHS.

DnekTpuzanus Ten. JIBa poja 3ieKkTpuuecKux 3apsioB. BauMonaelictBue
3apsokeHHbIX  Ten. 3akoH Kynona (3aBUCMMOCTh CHIJIBI  B3aUMOJICUCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEIIaMH ).

Onektpuueckoe noiie. Hanpsxk€HHocTs dnekTpudeckoro nosst. [Ipuamun
CYyNEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »snekTpudecKkux 3apsgoB. ODIJIEMEHTApPHBIA AIEKTPUYECKUI
3apsa. Crpoenue atoMa. [IpOBONHMKM M AMANEKTPUKH. 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsia.

DJEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUSA 3JIEKTPUUYECKOIO TOKA.
Hcrounrkn mOCTOSHHOTO TOKA. JIeHCTBUA SJIEKTPUUYECKOTO ToKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckas nenb. Cuina ToOKa. ONEKTPUYECKOE  HANPSHKEHUE.
ComnpoTuBiieHHEe TPOBOAHUKA. YJEIbHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma nmna ywactka nenu. [locnenoBaTenbHOE W MApPAIIIENbHOE COECAMHEHUE
MIPOBOTHUKOB.

Pabota W MOIIHOCTH 3NEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHuma.
DONeKTpUYecKue Iend M TMOTPEOUTENH JIIEKTPUUECKOW OHHEPTruu B  OBITY.
KopoTtkoe 3ambikanue.

[TocTosiHHBIE ~MarHuThl. B3aMMOIENCTBHE TOCTOSHHBIX  MAarHUTOB.
MarautHoe mnone. MarHuTHOE moje 3eMJId U €r0 3HAYEHHE ISl >KU3HU Ha
3emue. OnbIT OpcTena. MarHutHoe moJie 3JeKTprudeckoro Toka. [Ipumenenue
AIIEKTPOMArHuTOB B TEXHUKE. [lelicTBME MAarHMTHOTO MOJISI Ha MPOBOJHUK C
TOKOM. DIIEKTPOABUTATENb IIOCTOSIHHOTO TOKa. Hcnonp3oBanue
AJIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCTIOPTE.

Onbitel @apajnes. SBleHHE BIEKTPOMAarHUTHOW WHAYKuuu. IIpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MOMy4YEHUsS! AIEKTPUUYECKON SHEPrUu.
DJIEKTPOCTAHIIUU HA BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

1. Dnexkrpuzanus Ted.

2. JIBa poma 3IJIEKTPUYECKHX 3apsS0B U B3aMMOJEHCTBUE 3aPSKEHHBIX

TEI.



XN R

9.

YCTpOUCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTAaTUYECKAsE UHAYKIIHS.

3aKOH COXpPAHEHUS JICKTPUUECKUX 3aPSAI0B.
[IpoBOTHUKY Y TUAJIEKTPUKHU.

MoenupoBaHre CUIOBBIX JIMHUU 3JIEKTPUYECKOTO IOJIS.
M cTOYHHUKH TOCTOSSHHOT'O TOKA.

JIeHiCcTBUSA DIEKTPUYECKOTO TOKA.

10.D5eKTpruUeCcKrii TOK B )KHJAKOCTH.

11.T"a30Bblit pa3psi.

12.I3MepeHne CUibl TOKa aMIIEPMETPOM.

13.1i3MepeHune aneKTpUYECKOro HAaPSIKEHNS BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH CONPOTUBIICHU.

15.B3anmoeiicTBiE NOCTOSHHBIX MAarHUTOB.
16.MogenupoBaHuE HEBO3ZMOXHOCTH pa3/IeJICHUs MOJIFOCOB MarHMTa.
17.MonenupoBaHue MarHUTHBIX MOJIEN MMOCTOSHHBIX MAarHUTOB.
18.0mbIT OpcTena.

19.MarauTHoe noJjie Toka. JIeKTPOMarHur.

20./leiicTBE MATHUTHOTO TIOJISI HA IPOBOJIHHUK C TOKOM.
21.DneKkTpoaBHraTesnp MOCTOSHHOIO TOKA.

22 MccnenoBaHue SIBJIEHUS 3IEKTPOMATHUTHON MHAYKLIMH.
23.0nbiTel Dapanes.
24.3aBUCHMOCTh HAIIPaBJICHUSI WHIAYKIMOHHOTO TOKa OT YCJIOBHUU €ro

BO3HHMKHOBCHMUA.

25.2nekTporeHeparop MoCTOSIHHOIO TOKA.
Jlabopamopnuie padbomost u onvimet.

1.

AN IS

OneITEl TIO HAONIOACHHWIO DJJICKTPHU3AIlMU TeJl HMHAYKIHCH W TIpH
COTIPUKOCHOBCHHH.

UccnenoBanue AEUCTBUS DJIEKTPUUECKOTO TOJS HA MPOBOJHUKH U
TDIIEKTPUKH.

CoOopka u nmpoBepka pabOTHI AIEKTPUIECKON LIETTH MOCTOSTHHOTO TOKA.
N3mepenre u peryaupoBaHue CHIbI TOKA.

N3mepenne u peryanpoBaHie HAMPSHKEHUS.

HccnenoBanue 3aBUCHIMOCTH CHITBI TOKA, UAYIIETO Yepe3 PE3UCTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS Ha PE3UCTOPE.

OMBITHI, JTEMOHCTPUPYIOIIHEC 3aBUCUMOCTD AIIEKTPUIECKOTO
COTPOTHUBJICHUSI MPOBOJAHUKA OT €r0 JUIMHBI, IUIOMIAJNA TOTEPEYHOrO
CCUCHUS U MaTepuaia.



8. IlpoBepka mpaBmiia CIOKEHUS HANPSHKEHUW TPHU TOCIEI0BATEIHLHOM
COEIMHEHUHU JIBYX PE3HCTOPOB.
9. IlpoBepka mpaBuiia sl CUJIbI TOKA NPH NapajIeIbHOM COEIUHEHUU

PE3UCTOPOB.

10.0Onpenenenne pabOThl  IJIEKTPUUECKOTO TOKa, MJIYIIEro 4epes
pe3ucTop.

11.0npenenenne MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

12.MccnenoBaHue 3aBUCUMOCTH CWJIBI TOKA, UAYILIErO Yepe3 JaMIIOUKy, OT
HaIpPsKEHUS Ha HE.

13.0npenenenune K111 narpeBarens.

14.VccnenoBaHue MarHUTHOI'O B3aUMOJAEHCTBUS TOCTOSSHHBIX MarHUTOB.

15.13ydyeHre MarHMTHOrO ITIOJII IIOCTOSHHBIX MAarHuUTOB IIpU  HX
00bEIMHEHUU U Pa3/ICJICHHUU.

16.lccnenoBanne [JEWCTBUS DJIEKTPUYECKOTO TOKA HAa MATrHUTHYIO
CTPEJIKY.

17.00bITEI, EMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aWMOJCHCTBUS
KaTyIIKd ¢ TOKOM W MarHuTa OT CWJIbl TOKa W HaIlpaBJ€HUs TOKa B
KATYILKE.

18.13yueHne NeiCTBUS MarHUTHOT'O MOJIsl HA IPOBOJHUK C TOKOM.

19.KoHCcTpynpoBaHue 1 u3ydeHue paboThl AJIEKTPOIBUTaATES.

20.1U3mepenue KIIJI 35eKTpoABUTraTeIbHOW YCTaHOBKHU.

21.00bITBI TI0 MCCIIEIOBAHUIO SIBJICHUSA SJICKTPOMArHUTHOM WHIYKIUU:
UCCJIEIOBAHNE U3MEHEHUI 3HAUYECHMsI W HANPABICHHUS] WHIYKLIHMOHHOIO

TOKaA.
9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe ABWXKEHUE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAHWYECKOT0 JBHKEHUS. PaBHOMEpHOE MPSAMOJIMHEWHOE
nBwxkenue. HepaBHomepHoe nmpsaMonuHerHOe aBWkeHue. CpenHsa u
MTHOBEHHAsI CKOPOCTH TeJia TP HEPABHOMEPHOM JIBUKCHUU.

VYckopenue. PaBHOyCKOpeHHOE MpsSIMOJIMHEHHOE nBmkeHue. CBoOOIHOE
nagenue. OnbIThl ["anues.

PaBHOMepHOE ABMXKEHUE 1O OKpYKHOCTHU. [lepuon u yactora oOpaiieHus.
JInnelrHas u yriaoBas cKOpocTh. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.

[IepBpii 3axkoH Herorona. Bropou 3akoH Hserotona. Tperuin 3akoH
Hprorona. [IpuHUIun cyneprno3uiuu cusi.



Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: CHiIa TPEHMS CKOJIBKEHUS,
CuJia TPEHUs MOKOS, IPYTUE BUIBI TPEHHUS.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHMS. Y CKOPEHHE CBOOOIHOTO
nageHus. JIBmwxenue ranet Bokpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HesecoMocTh U iEeperpyskHu.

PaBHoBecue MmarepuadbHOM  TOYKH. AOCONIOTHO TBEpPHOE  TEJO.
PaBHOBecHe TBEPAOro Tena ¢ 3aKpEIIEHHOM OCBhIO BpalleHus. MOMEHT CUJIbI.
LlenTtp TsxKECTH.

Nmvnynsc  Tena. M3meHenue uMiynbsca. MMiynsC  cuiabl.  3aKOH
COXpaHEHUs UMITyJibca. PeakTUBHOE IBM>KEHHE.

Mexanuueckass pabota u MoOIIHOCTh. PaboTa cui TskecTH, YNpyrocTw,
TpeHus. CBs3b 3Hepruu U pabotsl. [loTeHumanbHas Heprus Tena, MOIHATOrO
HaJ TOBEPXHOCTbIO 3eMiH. [loTeHnumanbHas DHEPrUs CKATOM NPYKUHBI.
Kunernueckas sneprusi. Teopema 0 KHHETUYECKON SHEPrUU. 3aKOH COXPaHEHUS
MEXaHUYECKOU YHEPTHH.

Hemoncmpayuu.

1. HabmtoieHue MeXaHM4ecKoro JBMKEHMsI Tela OTHOCUTENBHO Pa3HbIX

TEJI OTCYETA.

2. CpaBHeHuME IyTE€Hd W TPACKTOPHUM ABMIKEHHSI OJHOTO M TOTO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IIPSIMOJIMHEWHOIO IBUYKEHUS.
HccnenoBanue Npu3HaAKOB PABHOYCKOPEHHOTO ABUKEHHUSI.
Habnronenue nBr>xXeHus Tela Mo OKPYKHOCTH.

Habnmionenne MexaHW4ecKUX SIBICHUM, MPOUCXOISAIIMX B CHUCTEME
orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KCHHUU
OTHOCUTEJIBHO KaOMHeTa PU3UKH.

SN kW

7. 3aBUCUMOCTb YCKOPEHMS Tejla OT MAacChl TEJIa U JICUCTBYIOIIEH HA HETO
CHUJIBI.

8. HaGmroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH TEII.

9. U3meHeHue Beca Teja NpyU yCKOPEHHOM JIBUYKEHUU.

10.Ilepenava nuMmirysabca npu B3aUMOJACHCTBUU TEIL.

11.IIpeoOpa3zoBaHust SHEPTUU MIPU B3aUMOJECHCTBUM TE.

12.CoxpaneHue uMIlyIbca Mpu HEYIPYroM B3auMOJEHCTBUU.

13.CoxpaHeHue umMmyJibca npu abCOIOTHO YIIPYTroM B3aUMOJIEHCTBHH.

14.HaOnroieHrne peakTUBHOTO JIBUKEHU.

15.CoxpaHeHre MEXaHHYECKOM SHEPTUH MTPU CBOOOTHOM TIa/ICHHH.

16.CoxpaHeHue MEXaHUYECKON DSHEpPrud IMpu ABWKEHHM TeElla TMOJ
JNEUCTBUEM IIPYKUHBI.



Jlabopamopnuie padbomosl u onvimot.

1.

*

KoHcTpynpoBaHue TpakTa i pa3roHa U JAIBHENIIETO0 paBHOMEPHOTO
JBIDKEHUS IIAPUKA U TEJICHKKH.

Onpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUS OpycKa WU JABUKCHUS
HIapyKa M0 HaKJIOHHOW ITOCKOCTH.

OrnpeneneHne yCKOpPEHUs Tejla NMPU PAaBHOYCKOPEHHOM JBUKEHUU I10
HaKJIOHHOM TIOCKOCTH.

Uccnenosanne 3aBUCUMOCTH IyTU OT BPEMEHU MPHU PAaBHOYCKOPEHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIM MPH PABHOYCKOPEHHOM [IBM)KEHUHU 0€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCA KaK psAJl HEUETHBIX YHUCEI, TO
COOTBETCTBYIOIINE IPOMEKYTKU BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHIIbI
HOPMAaJILHOTO JaBJICHUS.

Onpenenenue ko3P puiiieHTa TPEHUSI CKOJIbKEHMUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JABUKEHUU
TeJa M0 TOPU3OHTAILHOM MMOBEPXHOCTH.

10.0mpenenenue pabOThl CUJIBI YOPYrOCTH NpH MOABEME Tpy3a C

HCIIOJBb30BAHHMCM HCIIOABMXKHOI'O U ITIOABHKHOI'O OJIOKOB.

11.13ydenne 3aKkoHa COXPAHEHHUS YSHEPTUH.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHbI.

KonebarenbHoe nBumkeHue. OCHOBHbIE XapaKTEPUCTUKU KOJICOAHMI:
IIEPUOJI, YacTOTa, AMIUIATyJda. MaTeMaTU4eCKuid W NPYKUHHBIA MasTHUKHU.
[IpeBparienue sHeprun Npu KoaedaTeIbHOM JBUKEHUU.

3aryxatouue  kosieOaHus.  BpIHykneHHble  KojeOanus.  Pe3onaHc.
Mexanuueckne BoOJHBL. (CBOMCTBA MEXaHWMYECKUX BOJH. [IpomonbhHbie wu
nonepevyHble BOJIHBL. J[IMHA BOJHBI M CKOpPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJIOM TENE, CEHCMUYECKUE BOJTHBI.

3Byk. '/poMKOCTh 3ByKa U BbicOTa ToHa. OTpakeHue 3Byka. UHPpa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

l.

A o

HaGmrogenne xoijiebanuii Te IMOI AEHCTBHEM CHIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmronenne BeIHYXICHHBIX KOJICOAaHWH M pe30HaHCA.
PacnipocTpaHeHne MpoI0JIBHBIX M MOMEPEYHBIX BOJIH (HA MOJICTIH).
HaGroneHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



6. AxycTUYeCKui pe30HaHC.
Jlabopamopnuie padbomoul u onvimot.
1. Ompenenenue 4YacToThl M TepuoAa KoJeOaHUNW MaTEeMaTUYECKOTO
MasTHHKA.

2. OmpeneneHue 4acTOTh M IEPHO/Ia KOIeOaHW MPYKMHHOTO MAasITHUKA.

3. WccnenoBanue 3aBUCUMOCTU TepuoOjaa KoJieOAHUM TMOJBEIICHHOTO K
HUTHU I'py3a OT IJIMHBI HUTHU.

4. WccnenoBaHne 3aBUCMMOCTH MEpHOJa KOJIEOAHWM MPYKUHHOTO
MasATHUKA OT Macchl rpy3a.

5. TlpoBepka HE3aBUCUMOCTH Tepuoja KojeOaHul rpy3a, MOoJBEIICHHOTO
K HUTH, OT MacChl rpy3a.

6. OmbITEI, JEMOHCTPHUPYIOUIUME 3aBUCUMOCTh Tepuoja KoyeOaHui
NPYKMHHOTO MAasgTHUKA OT MaccChl Ipy3a U )KECTKOCTHU MPYKUHBI.

7. U3mepenue ycKopeHus: CBOOOHOTO TaIeHHUS.

Paznen 10. Dy1eKTpOMArHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE MOJe. ODJIEeKTPOMAarHuTHble BOJHBL.  (CBOliCTBa
ANEeKTpoMarHuTHeIX BOJH. Illkana snexkTpomMarHUTHBIX BOJH. Mcmosib3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DIIeKTpOMarHuTHas npupona cseta. CKopocTh cBeTa. BOoJIHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

1. CpolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BosnHOBBIE CBOICTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. V3y4yeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOMIBLHOTO

TenedoHa.

Paznen 11. CBeroBble siBJICHUS.

JlyueBas mopens  cBera. HMcrounwkum  cBerta.  IIpsiMonuHerHOE
pacnpoctpaHeHue cBeta. 3atmMeHuss Connua u JlyHel. OTpakeHue CBeTa.
[Tnockoe 3epkano. 3aKOH OTpakKeHHUs CBETA.

[Ipenomnenune cBera. 3akOH mpenomieHus cBera. [losHoe BHyTpeHHEE
OoTpaxkeHHe cBeTa. lcmosib30BaHWE TIOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKHX CBETOBOJAX.

Jlunza. Xonm nydet B smH3e. Ontuueckas cuctema (oroarrapara,
MUKpPOCKONa M Tejieckomna. ['Jla3 kak onruueckas cucrema. biam3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oenoro ceera B cnekTp. OmbiTel HbioroHa. CrokeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.



Jemoncmpayuu.

1. IIpssmonuHENHOE pAaCTIPOCTPAHEHUE CBETA.

2. OrtpaxeHue cBeTa.

3. Ilonmyuyenue wu300pakeHWA B IUIOCKOM, BOTHYTOM M BBIITYKIOM
3epKajiax.

IIpenomiieHue cBera.

Onrryeckuii CBETOBO/I.

Xox mydei B cOOMpAroIIei TnH3e.

XoJ JIyder B paCCEeUBAIONIEH JINH3E.

[Tonyyenune n300paxeHuit ¢ TOMOUIBIO JTUH3.

9. IlpuHuun aeicTBus poroanmnapara, MUKpPOCKOIA U TEJIECKOMA.
10.Monens rnasa.

11.Pa3znoxenue 6enoro cBera B CIEKTP.

® Nk

12.TTonyuenue Georo cBeTa MpU CI0KEHUU CBETa Pa3HbIX IIBETOB.

Jlabopamophuie padbomosl u onvimol.

1. MccnenoBanue 3aBUCUMOCTH YTjla OTPaXKEHHUs CBETOBOIO Jiyda OT yIJjia

NaJCHUA.

2. W3yueHue xapaKTepUCTHK M300paKeHUsI MpeIMeTa B IIJIOCKOM 3epKaJle.

3. HccrnenoBaHne 3aBUCMMOCTH YIjla MPEIOMJICHHS CBETOBOTO Jyda OT

yIJia MaJICHUs] Ha TPAHUILE «BO3LyX—CTEKIIO».

4. TlonmydeHnue U300pakeHHI ¢ MOMOIIBIO COOUpAIOIIEH JTUH3BI.

5. Onpenenenrie  (POKYCHOTO  pacCTOSIHUSL UM ONTHYECKOM  CHJIBI

cobuparonien JUH3bI.

6. OTBITHI 110 PA3NTOKEHUIO OEIOTO CBETA B CTIEKTP.

7. OmnbITHI 10 BOCHPUATHIO IIBETA MPEIMETOB MPU UX HAOIIOACHUU Yepe3

BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pezepdopaa u mnanerapHas Mmojens aroma. Mojens aroma bopa.
Hcnyckanue u nornoiieHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIIEKTPHI.

PanuoaktuBHOCTE. Aunbda, Oeta- U Tramma-uziaydeHus. CTpoeHue
aTroMHOro  sanpa. HykimoHHas Momens  atomHoro  sigpa.  M3oTombl.
PannoaktuBHbie npeBpaiienus. [lepuoa nomypacnaga aTOMHBIX sI€p.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUsI 3apsSA0BOTO U MAacCOBOI'O YHCEIL.
DHeprusi CBsI3M aTOMHBIX Anep. CBA3b Macchl U dHepruu. Peakiuu cuHTe3a u
nenenus snep. Uctounuku sneprun ConHua U 3BE3I.

SnepHas sHepreruka. JleMCTBUA pPaguOAKTUBHBIX W3JIyYCHUN Ha YKUBBIE
OpraHU3MBI.

Jemoncmpayuu.



CrieKTpbl U3TyY€HHUS U MOTIIOIICHHUS.
CrieKkTpbl pa3IMYHbIX Ta30B.

CnekTp Bogopo/a.

HaGnronenue TpekoB B kamepe Bunbcona.
PaboTa cuérunka HOHU3UPYIOIINX U3ITYYSHHH.

6. Peructpaiius u3iaydeHus NPUPOIHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamophuie padbomosl u onvimol.

1. HaGmtoneHue CIuTONTHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYYCHHS.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUM YACTHUIIBI IO TOPMO3HOMY

nytu (1o gororpadusim).

3. U3mepeHue paanoakTUBHOTO (hoHa.

IHoBTOPHUTEILHO-00001IAOINIA MOTYJIb.

[ToBTOpUTENHEHO-00001IIAIOIIINI MOJYJTb npeaIHa3HavYeH LIS
CUCTEMATH3allMM U  O0000IIeHUs MPEAMETHOTO COJAEpKaHUS U  OIbITa
NEeSATENbHOCTH, MPUOOPETEHHOrO NPH MU3YYEHHH BCEro Kypca (PU3MKH, a TAKKe
JUIS TOATOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY IO (U3UKE IS
00yJaroImuxcsi, BRIOPABIIMX 3TOT yUeOHBIN MPeIMeT.

[Ipn u3yuyeHHWH AAHHOTO MOAYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS
BUJbl JICSATENIBHOCTH, Ha OCHOBE KOTOPBIX OOecneuynBaeTcsi JOCTHKEHUE
NPEIMETHBIX W METANpeIMETHBIX IUIAHUPYEMBIX PE3yJbTaToB OOyYCHHS,
dbopMHpyeTCsl €CTEeCTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJ/IOB
WCCIIEIOBAHUS SIBIICHUM TIPUPOJIbI U TEXHUKH, OBJIAJIEHUE YMEHUSIMU OOBICHSIThH
(u3nuecKue SBJICHUS, IPUMEHSS NOJyYCHHbIE 3HAHUS, PEIIATh 3aJa4u, B TOM
YHUCJIE KaY€CTBEHHBIE U HKCIIEPUMEHTAJIbHBIE.

[IpunnunuanbHO  JAEATEIBLHOCTHBIM — XapakTep  JaHHOTO  pasjesa
peanu3yeTcs 3a CUET TOro, YTO 00YyYarOUIUECs BBITOIHSIOT 3a/1aHMs], B KOTOPBIX
UM IIpeJiaraeTcs:

HA OCHOBE IMIOJIyYEHHBIX 3HAHUW paCro3HAaBaTh M HAYYHO OOBICHSTH
dbusnueckue sIBJICHUS B OKPY>KaloIel MPUpPOJIe U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJbI HCCIEAOBaHUS (U3HUECKUX SBICHUM, B
TOM YHCIIE JJIs IPOBEPKU TUIIOTE3 U MOIYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBHI HamOOJee BaXXHBIX JOCTHIKEHHA COBPEMEHHBIX
TEXHOJIOTUW, HampuMep, MPAKTUYECKOTO  HCIOJIb30BAHUS  PA3TUYHBIX
MCTOYHUKOB SHEPrUM HA OCHOBE 3aKOHA IMPEBpAICHUS U COXpPaHEHUsS BCEX
U3BECTHBIX BUJIOB SHEPIUHU.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

N3yuenne ¢usnku HaA ypoOBHE OCHOBHOTO 00mero oOpa3oBaHUS
HAIPaBJICHO Ha JIOCTMXKCHHE JUYHOCTHBIX, METANpPEIMETHBIX W MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB.

B pesynbrare w3yueHus GUINKA HAa YPOBHE OCHOBHOTO OOIIETro
oOpazoBanmsi y oOydaromerocss OyayT CchOPMHPOBAHBI  CIEAYOIIHE
JMYHOCTHBIE PE3YyIbTAThl B YACTH:

e 1) IATPHOTHYECKOTr0 BOCIIUTAHUS:

® - TMPOSBICHHUE WHTEpECa K WCTOPUU M COBPEMEHHOMY COCTOSHHUIO
POCCUNCKOM (PU3NUECKON HAYKH,

® - [ICHHOCTHOE OTHOIIEHNE K JOCTIKCHUSIM POCCUUCKHUX YUEHBIX-(DH3UKOB;

e 2) rpa:kIaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

® - TOTOBHOCTh K AaKTUBHOMY VYYacTHIO B OOCYXIEHHUU OOIICCTBEHHO
3HAUYMMBIX ¥ JTHYECKUX TPOOJIeM, CBS3aHHBIX C MPAKTUIECKUM
MPUMEHEHUEM JOCTKEHUN (DU3UKU;

® - OCO3HAHHE BAKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIMIIOB B JIEATEIHLHOCTH
YUYEHOTI0;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

® - BOCIPHUATHE ICTETUYECKUX KAYeCTB (PU3UIECKON HAYKHU: €€ TApMOHUIHOTO
MOCTPOCHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

® 4) IEHHOCTH HAYYHOT'0 MO3HAHMSI:

® - OCO3HaHWE IIEHHOCTH (PU3NYECKOW HAYKHM KaK MOIIHOTO HHCTPyMEHTa
MO3HAHUA  MHpPA, OCHOBBI  pPa3BUTUS  TEXHOJIOTHM,  BaKHEHIIEH
COCTaBJISIOLIEH KYJIBTYPBHI;

® - pa3BUTHE HAyYHOH IFOOO3HATENFHOCTH, UHTEpECa K HCCIIEI0BATEIbCKOM

NEeSATENbHOCTH;

e 5) dopMupoBaHus KYJbTYPbl 3I0POBbSI M 3MOLHMOHAJIBHOIO
0s1aromoJry4ms:

® - OCO3HAaHHE LIEHHOCTH Oe30macHoro ooOpa3a XHU3HH B COBPEMEHHOM

TEXHOJIOTHYECKOM MHpPE, BaXXHOCTH IpaBWJ OE€30IaCHOrO IOBEICHUS Ha
TpaHCIOpPTE, HA JOPOrax, C AMEKTPUYECKUM U TEIUIOBBIM 000PYIOBAHUEM B
JIOMAIITHUX yCIIOBUSX;

e - copMUPOBaHHOCTh HaBbIKa pedieKCUH, MPU3HAHHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4eioBeKa;

e 0) TPYA0OBOI0 BOCIIMTAHUA:



® - AaKTHMBHOE yYacTH€ B PCIICHUU MPAKTHUYECKUX 3a/ay (B paMKax CEMbH,
oOpa3oBaTeIbHON OpraHu3alliyd, TOpoJa, Kpas) TEXHOJOTUYECKOW U
COLIMAJIbHOM HAIpaBiIEHHOCTH, TPEOYIOIUX B TOM YHUCIE€ U (PU3MYECKHUX
3HAHUI;

® - HUHTEpPEC K MPAKTUUYECKOMY U3YUYEHUIO TPOQECCUid, CBI3aHHBIX ¢ (PUBUKOIL;

e 7)3KO0JOTM4eCKOr0 BOCTIMTAHUA:

® - OpUEHTAIMsl Ha NMPUMEHEHUE (PU3MYECKUX 3HAHWM JJIs pellleHHs 3a7ad B
o0JlacTU OKpY’Kalollel Ccpeibl, TUIAaHUPOBAHUS IOCTYNKOB U OIEHKH HX
BO3MOYKHBIX ITOCIIEJICTBUN JIJI1 OKPYKAIOILIEH CPEBI;

® - OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U MyTel UxX
pELICHUS;

e 8) aganTanuM K M3MEHSKIIMMCS YCJIOBHAM COIHAJIbHON U MPHUPOIHOM
cpeabl:

® - MOTPEOHOCTH BO B3aUMOJICMCTBUU TPHU BBIMNOJHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3MUECKOW HAMPABIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSIM
JPYTHUX;

® - T[IOBBIINICHUE YPOBHA CBOEH KOMIETEHTHOCTH YEpPE3 IMPAKTUUECKYIO
JIESTENbHOCTb;

e - mnorpeOHOCT B (OPMUPOBAHMM HOBBIX 3HAHUN, B TOM YHCIIE
GbopMyTMpOBAaTh HJEH, TOHSATHS, THUNOTE3bI O (DU3UYECKUX OOBEKTaX u
SABJICHUSIX;

® - oco3HaHUE ACPUIMTOB COOCTBEHHBIX 3HAHMM MU KOMIIETEHTHOCTEH B
00J1acTH (PU3UKHY;

® - TUIAHHPOBAHHUE CBOETO PA3BUTUS B MPUOOPETEHUH HOBBIX (HU3UYECKUX
3HAHUM;

® - CTPEMJICHHE AaHAJM3UPOBATh M BBIABISATH B3aUMOCBSI3U IPUPOJBI,
oOlecTBa U DKOHOMHUKH, B TOM YHCII€ C MCHOJb30BAHUEM (PU3MUECKUX
3HAHUI;

® - OLEHKAa CBOMX JCHUCTBHM C YYETOM BIMSHHUSA HAa OKPYKAIOUIYK Cpeny,
BO3MOYHBIX TNI0OQJIBHBIX MOCIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynprare OCBOCHHS TMpOTpamMMbl MO (DHU3WKE HA YpPOBHE OCHOBHOTO
oOmero  oOpa3zoBaHusg y  oOywaromerocs  OyayT — copMUpOBaHbI
MeTamnpeIMeTHbIe pe3yJbTaThl, BKJIIOYAIOLIIE NO3HaBaTEbHbIC



yHHUBEpCaJbHble Yy4eOHble JAEWCTBUSA, KOMMYHUKATUBHbBIE YHHMBEpCAJIbHbIE
y4eOHbIE IeUCTBUS, PETYJIATUBHbIE YHUBEPCAIbHBIEC yUeOHbIE IEHCTBHUS.

ITo3HaBaTe/IbLHBIE YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHﬂ

ba3zoBble 1oruyeckue AecTBU:
® BBUSIBIISATH U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB
(ssBIIEHUN);
® yCTaHaBJIMBATh CYUIECTBEHHBIM MPHU3HAK KiacCU(PHUKAIMK, OCHOBAHUS
JUTst 000OIIEHUSI U CPABHEHUS;
® BBISIBISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B PACCMATPUBAEMBIX
dakTax, MaHHBIX MU HAOJIOJEHUAX, OTHOCSALIUXCA K (U3NUECKUM
SIBJICHUSIM;
® BBISBIATH MPUINHHO-CIICACTBEHHBIC CBSI3U MPHU MU3YYCHUH (PU3UUECKHUX
SABJICHUNA W TMPOLECCOB, JielaTh BBIBOJABI C  HCIOJIb30BAHHEM
JNENYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUYEHUMN, BbIJIBUTATh TUIIOTE3bI
0 B3aMMOCBS3SX (DU3NYECKUX BEITUYHH;
® CaMOCTOSITENBHO BBIOMPATH CINOCOO pelieHus y4eOHOU (u3MuecKou
3a/1auM (CpaBHEHUE HECKOJIbKUX BAPUAHTOB pEIIeHUs, BEIOOp HauboJsee
MOAXOJISIIETO C Y4ETOM CAMOCTOSITENIHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBareJbCcKue 1eCTBHUA:
® CMOJIb30BaTh BOIPOCHI KaK  HUCCIEAOBATEIbCKUNA  MHCTPYMEHT
MO3HAHUS;
® [POBOJUTH 1O CaMOCTOSITEJIBHO COCTaBJIEHHOMY TIUIaHy OIIBIT,
HECJIOKHBIN (U3HUECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIIeIOBAaHUE
(bU3UYECKOrO SIBJICHUS,
® OICHMBaTh HAa MPUMEHHUMOCTh M JOCTOBEPHOCTh WH(MOpPMAILIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;
® CaMOCTOSTENIbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOABI IO
pe3yabTaTaM MpoBEeAEHHOTO HAOIIOACHHUS, OTIBITA, UCCIICIOBAHUS;
® TMPOTHO3WPOBATH BO3MOXXHOE MallbHEWIEEe pa3BUTHE (HUIUICCKUX
MPOIIECCOB, a TAKXK€ BBIIBUTATH MPEANOIOKEHUS 00 WX pPa3BUTHUU B
HOBBIX YCJIOBUSIX U KOHTEKCTAX.
Pabora ¢ undpopmaunmeii:
® MPUMEHSTH PA3TUYHBIE METOJIbI, HHCTPYMEHTHI U 3alpPOChl NPU MOUCKE
1 0TOOpe MH(POPMALIUU UK JaHHBIX C YUETOM MPEATIOKEHHON yueOHON
dbuznyecko 3a1auu;



aHaJIN3UPOBATb, CHCTEMATU3UPOBATH 151 MHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (OPM MIPEICTABICHNUS,
CaMOCTOSITEJILHO BBIOMpPATh ONTUMAJIbHYIO (OpMYy TpEeACTaBICHUS
uHboOpMaIIMM U WUIIOCTPUPOBATh pelIaeMble 3aJladydl HECIOKHBIMU
cXeMaMu, JuarpaMmMaMu, HTHOU rpaduKoi U uX KOMOHWHAIIUSIMU.

KOMMyHI/lKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

B X0Ji¢ OOCYXJICHHS y4eOHOTO MaTepHuaia, pe3yabTaToOB J1ab0paTOPHBIX
paboT M MPOEKTOB 3aJaBaThb BOMPOCHI MO CYIIECTBY OOCYXaaeMoil
TEMbl M BBICKA3bIBaTh HJIEU, HAIEJICHHBbICE HA peEIIeHUE 3aJauyd U
nojjiep>kaHue 0JaroxenareIbHOCTH OOLIEHUS;

COTIOCTAaBJISATh CBOW CYXJICHHUS C CYXACHUAMH APYTHMX YYaCTHHKOB
Jyanora, 0OHapy>KUBATh pa3Inuue U CXOJACTBO MO3UIINA;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
nyOJIMYHO TPEACTAaBIATh PE3YJIbTAThl BBITIOJIHEHHOTO (DHU3NYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

NOHUMAaTh W  MCIHOJB30BaTh  MPEUMYINECTBA  KOMaHIHOM U
WHIUBUIYaIbHOH paOOThl MPH PpEUICHUU KOHKPETHOW (u3nyeckoin
npo0IeMBblL;

NpPUHUMATh I[EIM COBMECTHOM  JIEATEILHOCTH, OPTraHH30BLIBAThH
JNeUcTBUSL TO €€ JOCTHKEHHUIO: paclpeleisiTb poJid, 0O0CYXKIaTh
MPOILIECChl U PE3YyJbTAaThl COBMECTHOW pPabOThI, 0000IIATh MHEHUS
HECKOJIbKUX JIFO/ICH;

BBITIOJIHATH CBOIO 4acTh palOThI, JOCTUTAs KAUECTBEHHOTO pe3yJbTaTa
M0 CBOEMY HAIMPABICHUIO U KOOPJIUHUPYS CBOU JCUCTBUS C JPYTUMHU
YJICHAMH KOMaH]IbI;

OIICHMBATh Ka4y€CTBO CBOETO BKJIAJla B OOIIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITETLHO C(HOPMYJIMPOBAHHBIM YUYACTHUKAMH B3aUMOICHUCTBUSI.

PerynsiTuBHBIC YHMBeEpPCaJbHbIe Y4eOHbIe NeliCTBUA

Camoopranusanus:

BBUBJISITH  NMPOOJEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalMsX,
TpeOYyIOIMMX IJIs pelieHUs] PU3NUECKUX 3HaHUH;

OpUEHTHUPOBAThCA B PA3JIMYHBIX MOAXOJaX MPUHATHUS PELICHUN
(MHIMBUAYaAJIbHOE, NPUHATHE PELICHUS B IPYIIE, MPUHATHE PEUICHUN
rpymIon);



CaMOCTOSITEJIFHO COCTAaBJISATh QJITOPUTM pelIeHuss PU3NYECKON 3a1adu
WIM IUJJaHA HCCIIENOBAHUA C YYETOM HMEIOLIUXCA pECypcoB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTUPOBaTh  IpeiJlaracMble
BAPUAHTHI PEUICHU;

® JieNiaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJCKBATHYIO OLEHKY CHUTyallud M [pejyiaraTh IUlaH €€
U3MEHEHMUS;

OOBSACHATh MNPUYUHBI JIOCTHKEHHUS (HEIOCTHKEHUS) pe3yJIbTaToOB
NeSATEeNbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTUBBI B JIEATEILHOCTH (B TOM YUCJIE B XOJ1 BHIIIOJTHEHUS
(U3HYECKOr0 HCCIEIOBAaHUSA WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, U3MEHHUBILIUXCS CUTYyallMil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILIUX TPYJHOCTEH;

OLIEHHBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBUSIM;

CTaBUTh Ce€0sl Ha MECTO JpYroro 4eloBeKa B XOAE CIOpa WM
JUCKYCCUM HAa HAy4YHYK TEMy, I[OHMMAaTbh MOTHBBI, HaMEpEHUs U
JIOTUKY Jpyroro;

npuU3HaBaTh CBOE MPaBO HA OMIMOKY MpH pelIeHUH (PU3UYECKUX 3a/ad
WIN B YTBEPXKACHUAX HA HAYYHBIE TEMBI M TAKOE YK€ IIPABO JIPYIroro.

IHNPEJMETHBIE PE3YJIBTATBI

K koHly oOyuenuss B 7 KJjacce NpPEeIMETHBIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTb c(pOPMHUPOBAHHOCT y 00YUAIOIIHUXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: (U3MYECKHE U XUMHUYECKUE SIBJICHUA,
HAOJII0/ICHHE, SKCIIEPUMEHT, MOJIENb, TUTIOTE3a, CAMHUIIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE,
XKUJKOE, Tra3000pa3HOE), MEXaHMYECKOE JBWXKEHHE (paBHOMEPHOE,
HEPABHOMEPHOE, MPSMOJIMHENHOE), TPAaCKTOpHS, PaBHOJAECHCTBYIOIIAS
cwia, naedopmanus  (ympyras, —IUIacTHYeCKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbI;

paznuyath sBieHus (qud@y3us, TEMIOBOE€ JBUKEHUE YaCTHUIL
BEILIECTBA, PABHOMEPHOE [IB)KEHHE, HEPAaBHOMEPHOE JIBHXKECHHE,
VWHEpLMS, B3aUMOJCHCTBUE TEJ, pPABHOBECHE TBEPABIX TEI C
3aKpEIUIEHHOM OCBIO BpalleHMs, IlepeAada JaBJICHHUsS TBEPABIMU
TelaMH, >KHJIKOCTSIMH M Ta3aMu, aTMOc(hepHOE [aBlieHUE, IJIaBaHUE
T€l, MPEeBpallleHUs] MEXaHWYECKOHM SHEpPruv) MO OMNHCAHUI0 UX



XAPAaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JACMOHCTPUPYIOIIMX
JaHHOE (PU3UYECKOE SIBJICHUE;

® pacro3HaBaTh IMPOSIBICHUE M3YYECHHbIX (PU3NYECKUX SIBIICHUUA B
OKpY’KalollleM MHUpPE, B TOM 4YHCIE€ (PU3NYECKHE SIBICHUS B MPHUPOJE:
IPUMEPHI ABMKEHUS C Pa3IUYHBIMUA CKOPOCTSIMU B KUBOW M HEXUBOU
NpUpPOAE, ACHCTBUE CHIIBI TPEHUS B INPUPOJIE M TEXHUKE, BIUSHUE
aTMOC()EepHOI0 JaBJICHUS HA )KMBOW OPraHU3M, IUIaBaHUE PbIO, pblUaru
B TeJ€ YeJOBeKa, NPH 3TOM INEPEBOJUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJIEISTH CYyIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PU3HUECKHIX
SIBIICHUM;

® OMNUChIBaThb HU3YYEHHbIE CBOMCTBA Tel U (PU3NYECKUE SIBICHUS,
UCTOJNb3ysl (PU3MYECKUE BEIWYMHBI (Macca, OO0BEM, IUIOTHOCTh
BELIECTBA, BpEMs, MyTh, CKOPOCTb, CPEAHSSI CKOPOCTb, CHJIa YIIPYTOCTH,
CWJIa TSKECTH, BEC Teja, CHJa TPEHHWs, JaBieHue (TBEPAOro Tena,
XKHUJKOCTH, Tra3a), BBITAJKMUBAIOIIAs CHJIA, MeXaHHuYeckas paloTa,
MOII[HOCTb, IIJIEYO CHJIBI, MOMEHT CHJbl, KOA((UIUEHT MOJE3HOTO
NENCTBUSA MEXaHU3MOB, KUHETUYECKAsl M IOTEHIIMAJIbHASL SHEPTHs ), IPU
ONMCAHUM MPaBUIBHO TPAKTOBATh (PU3NUYECKUN CMBICI HCIOIb3YyEMBIX
BEJIMYMH, HX OOO3HAYeHHs] W €IUHUIBl (U3NYECKUX BEIUYUH,
HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE AAHHYIO (PU3UUYECKYIO BEJIMUUHY C
JPYTUMU BEJIUYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBHCHUMOCTEU
(U3UYECKHUX BEJIMYUH;

® XapaKTepHu30BaTh CBOWCTBA TeJ, (PU3NUYECKUE SIBICHHUS U MPOIECCHI,
UCIIOJIb3Yysl TMpaBUJIa CIIOKEHUS CHJI (BAOJIb OJHOM MNpsSMOM), 3aKOH
I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUIO0 PaBHOBECHs pblyara
(0n0ka), «3070TOE MpaBWIIO» MEXAHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOW 3HEpPIruM, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3allMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHUE;

e OOBACHATH (pU3MUECKHE SBJICHMS, MPOIECCHl U CBOMCTBAa TEl, B TOM
YuCI€ M B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTHUPOBAHHOIO
XapaKkTepa: BBIABISITH IPUYUHHO-CIECJICTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHHE U3 1—2 JOrMYecKUX 1IaroB ¢ ONopoil Ha 1—2 U3y4YeHHBIX
CBOMCTBA  (IUM3MYECKUX  SBJICHHHM, (U3MYECKUX  3aKOHA  WJHU
3aKOHOMEPHOCTH;

e pemarh pacy€THbIE 3a7a4yd B 1—2 JEHCTBHS, UCHOJIB3Ysl 3aKOHBI U
(GopMyIibl, CBsI3bIBAIOLINE (PU3NYECKUE BEJIMUMHBI: HA OCHOBE aHaIM3a
YCIOBHs  3aJa4d  3alUChIBaTh KpPAaTKOE YCIOBUE, IIOJCTaBIATH



¢u3nyeckue BEITUYUHBI B (OPMYJIbI U MPOBOAUTH PACUETHI, HAXOIUTh
CIPAaBOYHbIE JaHHbIE, HEOOXOAUMBIE JJI PEUICHUs! 3a]lay, OLIEHUBATh
PEATMCTUYHOCTh MOJYYEHHON (PU3HUECKON BEJINYUHBI,

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PEMIMTh MpPU MOMOIIU
¢u3nyecKkux METOAOB, B ONUCAHUM HCCIEAOBAaHUS  BBLACIATH
IIPOBEPsIEMOE MIPEIIOI0KEHNE (rumoresy), pas3nuyarb 151
UHTEPIIPETUPOBATH MOJyUYEHHBIM Pe3yJIbTaT, HAXOAUTh OLIMOKU B XOJI€
OMbITA, JIeJIaTh BBIBOJBI IO €0 pe3yJbTaTaM;

IPOBOJUTH OMBITHI O HAOMIOACHUID (PU3HYECKUX SBICHUN WU
(¢u3nUecKMX  CBOMCTB  Tel:  (OpMyJUpoBaTh  NIPOBEPSEMbIE
OPEINONIOKEHUsI,  CcoOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000py/10BaHus, 3aIIUCHIBATH X0/ OIBITA U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATH IPSIMBIE M3MEPEHUsl PAcCTOSIHMS, BPEMEHM, MACChl TEIa,
o0béMa, CUJIBI M TEMIIEpaTypbl C HCIIOJIb30BAHMEM aHAJIOIOBBIX U
nu(ppoBBIX NPUOOPOB, 3aMKMCHIBATH IMOKAa3aHUS NPUOOPOB € y4ETOM
3aJJaHHOU aOCOMIOTHON MOTPEITHOCTH U3MEPEHHI;

IPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI
OT JIPYTrO# € UCHOJIB30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH
PAaBHOMEPHO ABWXKYILEroCs Tela OT BPEMEHM JABWKCHHUS TEJA, CHIIBI
TPEHUS CKOJIbKEHUS OT Beca Tela, KauecTBa 00pabOTKHU MOBEPXHOCTEN
T€1 W HE3aBHUCUMOCTH CWJIbl TPEHHS OT IUIOIIAAU CONPUKOCHOBEHUS
T€J, CWIbl YIPYIOCTH OT YJIMHEHUS NPYKUHBI, BBITAJKUBAIOLIEH CUIIBI
0T 00béMa MOrpyXEHHON 4YacTU Teja U OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIJIyOMHBI, Ha KOTOPYIO
IOTPYKEHO TENO, YCIOBUU IUIABAHUS TEJI, YCIOBUN PABHOBECHUS pblyara
U OJIOKOB), y4acTBOBaTh B IUIAHHPOBAHMU Y4E€OHOTO HCCIIEI0BaHUS,
coOupaTh  yCTAaHOBKY W  BBINOJHATH  WM3MEPEHHUs,  CIEIys
NPEAJIOKEHHOMY  IJIaHy, (UKCHUPOBAaTh pe3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (DPU3MYECKUX BEIUYMH B BUJAE MPENI0KEHHBIX TAOIHI] U
rpaduKoB, AeIaTh BBIBOJBI [0 PE3YJIbTaTaM HCCIEIOBAHNUS;

IPOBOJUTh KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEIMUYUH (TIOTHOCTh
BEIECTBA KUIKOCTU W TBEPAOrO Teja, CUIa TPEHUS CKOJIbKEHUS,
JABJICHUE BO31yXa, BBITAIKUBAKOIIAA CHJA, JCHCTBYIOIAs Ha
NOrpY’KEHHOE B JKUAKOCTb TENO, KO3(D(PUIMEHT MOJIE3HOTO ACHCTBUS
IPOCTBIX MEXAHU3MOB), CJE€Ays MNPEIIOKEHHON WHCTPYKUUU: MpHU
BBIMOJIHEHUH U3MEpPEHUN coOupaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYMCIIATH 3HAYEHHE HCKOMOM BEJIMYUHBL;



coOnoaTh MpaBWia TEXHUKH Oe3omacHOCTH Tmpu  pabore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHIUIIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPONCTB:
BECHI, TEPMOMETpP, JTUHAMOMETP, COOOIAIOIIMNECS COCYIbI, OapoMeTp,
phIuar, MOABMYKHBIN M HETIOABMKHBIN 010K, HAKJIOHHAS IIOCKOCTH;
XapaKTepU30BaTh MPHUHIUIIBI JCHCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIIE:
NOJIIMITHUKHN, YCTPONCTBO BOJOMPOBOJA, THUAPABINYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), HUCIOJIb3Yys
3HAHUS O CBOMCTBaX (U3MYECKUX SBICHUH U HEOOXOAUMbBIE
¢usnyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEpPHl  (HaXOAWTh WH(GOPMAIMI0O O MpUMepax)
NPAaKTHYECKOTO HCIIONb30BaHUA (U3NYECKUX 3HAHWN B MOBCEIHEBHOMN
KU3HU I 00ecTieueHnuss 0€30MacHOCTH TPU 0OpaIlleHuy ¢ MpudopaMu
U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUSI 3I0POBbs U COOMIOJCHUS
HOPM 2KOJIOTUYECKOTO MOBEACHHSI B OKPY KaIOIIEH cpee;
OCYLIECTBJIATh OTOOpP HMCTOYHUKOB HHpopMmanuun B HHTepHeTe B
COOTBETCTBHHM C 3aJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCSl 3HAHUN W TYTEM CpaBHEHUS PaA3UYHBIX HCTOYHHKOB
BBIICNIATh HMH(POPMAILIMIO, KOTOpas SBISIETCS TPOTUBOPEUYMBOM WIIU
MOKET ObITh HEIOCTOBEPHOM;

UCIIOJIB30BaTh MPU  BBIMOJHEHWW  Y4YEOHBIX 3aJaHUNl  HAay4dHO-
MOMYJISIPHYIO JTUTEpaTypy (DU3MUECKOrO COAep)aHUs, CIPaBOYHBIC
mMaTepuanbl, pecypchl cetu  VHTepHeT, BIaAeTb MpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUsl MHPOPMAIUA U3 OJIHOMN
3HAKOBOM CHCTEMBI B PYTYIO;

co3/aBaTh COOCTBEHHbIE KpPAaTKHE MUCbMEHHBbIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHHKOB MH(OpPMALIUU (PU3UYECKOTO COJEPKAHUS, B
TOM 4YHCJIE€ MyOJWYHO JeNlaTh KpaTKWe COOOIIEHUS O pe3yibTaTrax
MPOCKTOB WM YYEOHBIX HCCIAEAOBAHWI, TPH OSTOM TPaMOTHO
WCIIOJIb30BaTh M3yUYCHHBIM TOHATUWHBIA anmapat Kypca (U3UKH,
COTPOBOXK/IaTh BBHICTYIUICHHUE MPE3CHTAIINEH;

NIPU BBHIMIOJTHEHUH YYEOHBIX MPOEKTOB M WCCICIOBAHHUMA pacTpeaeisiTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 3aJ[a4aMH,
CIIEIUTHh 3a BBIIOJIHEHHWEM IUIaHA ACWCTBHIA, aJCKBATHO OICHUBAThH
COOCTBEHHBIH BKJIAJl B JIEATEIBHOCTh TPYNIbI, BBICTPANBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPY>KAIOIIIUX.



K koniy oOydenuss B 8 kJjacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE
JIBM)KCHHE aTOMOB W MOJIEKYJ, arperatHbleé COCTOSIHUS BEIIEeCTBa,
KPUCTAJUTMUECKHUE U aMOp(HBIE Tella, HACHIIICHHbBIN U HEHACBIIICHHBIN
nap, BIJIQXHOCTh BO3/AyXa, TeMIlepaTypa, BHYTPEHHSS OSHeprus,
TEIUIOBOM  JBUTaTelb, JJEMEHTApHBIM  DJIEKTPUUECKUH  3apsiji,
JIIEKTPUYECKOE TI0JIe, MPOBOAHUKH U AMAJIEKTPHUKH, TOCTOSHHBIN
AIIEKTPUYECKHI TOK, MAaTHUTHOE TOJIE;

pa3inyath ABJIEHUS (TEIIOBOE paclIMpEeHUe U CKaTue, TeIuionepeaaya,
TEIUIOBOE  paBHOBECHE, CMAayuBaHUE, KANWUIAPHBIE  SIBJICHMS,
UCIapeHue, KOH/ICHCalus, IUIaBJICHUE, KPUCTAJUIU3ALIHS
(oTBEepAEeBaHUE), KUIEHUE, Temonepenaya (TEIIONPOBOAHOCTb,
KOHBEKIMS, U3TyYEHUE), FIEKTPU3aLUs TEN, B3aUMOICHCTBUE 3aps/IOB,
JercTBUS AIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJIEMCTBHE MAarHUTOB, J€MCTBHE MAarHUTHOI'O OJII HA TPOBOAHUK
C TOKOM, DJJEKTPOMAarHWTHas WMHAYKIUS) TI0 OINUCAaHUIO WX
XapaKTepHBIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPHUPYIOIINX
JTaHHOe (DM3UYECKOE SIBJICHUE;

pacrmo3HaBaTh IMpPOSBICHUE M3YYEHHBIX (PU3MUYECKUX SBJICHUM B
OKpYy’KarollleM MHpe, B TOM uucje (U3NYECKUE SIBJICHUS B MPUPOJE:
NOBEPXHOCTHOE HATSKEHHE W KAaNWJULSIPHBIE SBJIEHUS B IPHUPOJE,
KpUCTallIbl B mpupone, uznydeHue CoaHua, 3aMmep3aHue BOJOEMOB,
Mopckue Opusbl, o00pa3oBaHWE pOCBHl, TyMaHa, WHes, CHera,
AIIEKTPUYECKHE SBJICHUS B arMmocdepe, 3JIEKTPUUYECTBO KUBBIX
OpraHM3MOB, MarHUTHOE IoJ€ 3eMiM, Jpeid MoncoB, poib
MarHUTHOTO TOJIS Ui JKU3HU Ha 3emiie, MOJIAPHOE CHUSHHE, MIPH 3TOM
NEPEeBOAUTh  MPAKTUYECKYI0  3aJady B  Y4YeOHYIO,  BBLACIATH
CYILIECTBEHHbIE CBOMCTBA (TpU3HAKU) (PU3UUECKUX SIBICHHUI;
ONUCHIBATh H3YYEHHBIC CBOICTBAa Tel M (PU3HYECKUE SIBIICHUS,
UCHOJNb3ysl (U3NYECKUE BEIMYMHBL  (TeMIeparypa, BHYTPEHHSSA
DHEprusi, KOJIMYECTBO TEIUIOTHI, YAENbHAs TEMJIOEMKOCTh BEIECTBa,
yJAelibHas TEeIUIOTa IUIABJICHUS, yJeJIbHas TEIUIoTa MapooOpa3oBaHUs,
yaeiabHas TEeIUIOTa CropaHHsl TOIUIMBA, KOA(M(QUIMEHT IMOJIE3HOTO
JEUCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTENIbHAs BJIAXXHOCTh BO3/AYyXa,
NEKTPUUECKUI 3apsi], Cuila TOKa, OJIJIEKTPUYECKOE HAIpsKEHUE,
CONPOTHUBJIEHUE TMPOBOJAHUKA, YAEIbHOE COMPOTUBICHUE BEUIECTBA,



paboTa ¥ MOIIHOCTH JIEKTPUUYECKOTO TOKA), MPU ONMHUCAHUU TTPABUIHHO
TpPaKTOBaTh (PU3NUECKUN CMBICIT UCIIOIB3YEMbIX BEJIMUUH, 0003HAUCHUS
U eUMHUIBI PU3NUECKUX BEJIMYMH, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYUHY C JPYTUMH BEIUYUHAMHU, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tell, (PU3MYECKUE SIBJICHUS U TPOIECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETHUECKON TeOpuu
CTPOCHMS  BEIECTBA, MPHUHIUII  CyNEepHo3ulMu  moJjied  (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma s
ydacTka 1enu, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHeHUs! SHEPTUH, TPU
TOM J1aBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHAa W 3alHUChIBaTh €ro
MaTeMaTU4YECKOe BhIPAXKEHNUE;

OOBSICHATH (PU3MUECKUE MPOIIECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE€  CHUTyallM  NPaKTUKOOPUEHTHUPOBAHHOTO  XapakrTepa:
BBISIBJISITH IPUYMHHOCIIEJICTBEHHBIE CBS3U, CTPOUTH OOBbACHEHUE U3 12
JIOTUYECKHUX IIaroB ¢ OMopoi Ha 1—2 U3yUeHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, (PU3UYECKUX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

pemiaTth pacy€THble 3a7ayu B 2—3 JEUCTBUSA, HUCIOIb3YysS 3aKOHBI U
dbopmyIibl, cBs3bIBatOIME (PU3MUYECKUE BEITMYMHBI: HA OCHOBE aHAIIM3a
YCJIOBUS 33J]Ja4 3allMChIBATh KPATKOE YCJIOBHE, BBIABIISTH HEIOCTATOK
JAHHBIX [JIS PEIIeHUs] 3a]adyd, BBIOMpATh 3aKOHBI W (OPMYJIBI,
HeoOXxonuMble uisl €€ pelieHusi, IPOBOJUTh PACUEThl M CPaBHUBATh
MOJIyYEHHOE 3HayeHWe (PU3MYECKOM BEJIMYMHBI C U3BECTHBIMU
JAHHBIMH;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh TPH TTOMOIIIH
(bU3HYECKUX METOJIOB, UCIIOJIb3Ys OMHCAHUE UCCIICIOBAHUS, BBIIEISAThH
IPOBEPSAEMOE TMPEINOJIOKEHUE, OICHUBATh IMPABWIBHOCTh MOPSAKA
MIPOBEJICHUS UCCIICIOBAHUS, A€IaTh BEIBOIBI,

MPOBOJUTH OMNBITHI MO HAOMIOEHUI0 (U3UYECKUX SBJICHUN WIH
bU3UYECKUX CBOMCTB TeN (KamWUISpHBIE SIBIICHHS, 3aBUCUMOCTH
JIABJICHUS BO3/yXa OT €ro oobéMa, TeMmepaTypbl, CKOPOCTH Ipoliecca
OCThIBAaHWS M HArpeBaHHsl MPU H3IYUYCHUH OT LBETa H3IIy4arolleu
(moryomjaronieil) MOBEPXHOCTH, CKOPOCTh MCHApeHHs BOJBI  OT
TEMIEPATYPhl KUIAKOCTU U TUIOMIAIN €€ MOBEPXHOCTH, DJICKTPHU3ALIMS
TeT U B3aUMOJECHCTBHE AIEKTPUUYECKUX 3aps/IOB, B3aUMOJCHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIM3alldsl MATHUTHBIX MOJIEH TTOCTOSIHHBIX
MarHuTOB, JEUCTBUSI MAarHUTHOTO IIOJISI HA MPOBOJHUK C TOKOM,



CBOICTBa 3JIEKTPOMArHUTa, CBOMCTBA DJIEKTPOABUTATENSI MOCTOSHHOTO
TOKa): (OpMYJHUPOBaTH MPOBEPSEMBbIC MPEANOI0XKEHUA, COOUpPaTh
YCTaHOBKY U3 MPEUIOKEHHOTO 000PYIOBaHUSA, OMUCHIBATH XOJ OMBITA
1 GOpMYITUPOBATH BHIBO/IHI,

BBIMOJHATh NpPSIMbIE HM3MEPEHUs TEMIIepaTypbl, OTHOCHUTEIbHON
BJIQXKHOCTH BO3/yXa, CHJIbI TOKAa, HANpPSDKEHUS C HUCHOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB U TaTYUKOB (DU3UUYECKUX BEIIMYUH, CPABHUBATh
pe3yJbTaThl  M3MEpPEHHM ¢ y4€TOM  3aJlaHHOM  aOCOJIFOTHOM
HOTPEIIHOCTH;

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUHHBI
OT JApPYrol ¢ HUCHOJB30BAaHUEM MPSMBIX HU3MEPEHHM (3aBHCUMOCTb
COMPOTHUBJICHUS MPOBOAHUKA OT €ro JUIMHBI, MIIOMIAJA MOMEPEYHOTO
CEUEHHUs] W YJIETHHOTO COMPOTUBJICHHS BEUIECTBA MPOBOIAHHMKA, CHIIBI
TOKa, MIYIIEr0 Yepe3 MPOBOIAHHUK, OT HAMNpSIKEHUS Ha MPOBOTHUKE,
UCCIIEJIOBAHUE IMOCJIEOBATEILHOTO W NapajuIeIbHOTO COEIUHEHUMN
MPOBOJHUKOB): IJIAHUPOBATh HMCCIEIOBAHUE, COOMpPATh YCTAHOBKY M
BBITIOJTHATh U3MEPEHUs, CIIeAys MPEAT0KEHHOMY TUTaHy, (UKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHUAE TaOMUI] U TpaduKoOB,
JIeNIaTh BBIBOJIBI 10 pE3yJibTaTaM UCCIIEOBAHMS;

IPOBOJUTH KOCBEHHbBIE H3MEPEHMsS (PU3NYECKUX BEIWYHMH (yAeTbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTHBIICHWE NPOBOJHUKA, padoTa U
MOIIIHOCTh 3JIEKTPUUYECKOI0 TOKA): TUIAHUPOBATh U3MEpPEHHUs, cOOUpaTh
OKCMEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYS MPEAT0KEHHOW WHCTPYKIINY,
Y BBIYUCJIATH 3HAYEHUE BETUUHHBI;

coOoaTh TpaBWia TEXHUKH Oe3omacHocTH Tmpu  pabore ¢
71a60paTOPHBIM 000PYIOBAHUEM;

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX MNpHOOPOB U
TEXHUYECKUX YCTPONCTB C ONOpPOM Ha UX OMHCaHUs (B TOM 4YHCIIE:
cUCTeMa OTOIIEHUS IOMOB, TUTPOMETp, MapoBasi TypOUHA, aMIIEPMETP,
BOJIbTMETP, CUETUUK DIEKTPUUECKON IHEPTHH, IEKTPOOCBETUTEIHHBIE
puOOpHI, HarpeBaTeIbHbIE AIIEKTPOTIPUOOPHI (mpumepsr),
AJIEKTPUYECKHE MPEeTOXPAaHUTENH, 3JIEKTPOMArHuT, 3JEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), MCIOJb3ys 3HAHMS O CBOMCTBaX (PU3UYECKHUX
SBJICHUW U HE0OXOAUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M HM3MEPUTEIHHBIC
npuOoOpbl MO CXeMaM U CXEMAaTUYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO



K

CrOpaHusi, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI JIEKTPUUECKUX
nened ¢ TOCIETOBATENBHBIM W TMapaJUIeIbHBIM  COSTUHEHUEM
AJIEMEHTOB,  pa3jnyasl  yCJIOBHbIE  OOO3HAYEHHUSI  BJIEMEHTOB
AJIEKTPUYECKUX LCTIEH;

OPUBOJUTH TpUMEpPHl  (HaXOAUTh WHEOOPMAIMIO O MpuUMepax)
MPAKTUYECKOTO HCIOIB30BAHMS (DU3NYECKUX 3HAHUIM B MOBCEIHEBHOMN
KU3HU 711 obecriedeHus 0€30MacHOCTH MpU oOpalieHuu ¢ IpudopaMu
U TEXHUYCCKUMH YCTPONCTBAMHU, COXPAHECHHSI 3I0POBbS U COOJIOICHUS
HOPM SKOJIOTHUYECKOTO TTOBEACHUS B OKPYIKAIOIIEH CpeJIe;
OCYIIECTBJIATh TMOWUCK HWH(OpManuu (U3NUECKOTO COACpPKAHUSI B
HuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUN W IMyTEM CpaBHEHUS
JOTIOJTHUTENbHBIX HMCTOYHUKOB BBIJEIATh HH(OpMaIMo, KOTopas
SIBIIICTCS IPOTUBOPEYNBOM MIIH MOXET OBITh HEOCTOBEPHOM;
UCIIOJIB30BaTh MPU  BBIMIOJHEHWW  Y4YEOHBIX 3aJaHUNl  HAy4dHO-
MOMYJISIPHYIO JIUTEPaTypy (PHU3NYECKOTO COMep)KaHus, CIPAaBOYHBIC
MaTepuasbl, pecypchl cetu MuTepHer, BiuaaeTh npuéMamMu
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUsi MHPOPMAIUA U3 OJIHOMN
3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE W KPaTKHUE YCTHBIC COOOIICHUS,
000011ass UHPOPMAIIUI0O W3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOIO
CONep)KaHWs, B TOM 4YHCIE TMYOJIMYHO TPEICTABISATh PE3yJIbTAThI
IPOEKTHOM WJIM HMCCIIENOBATEIbCKOM JIESTEIBbHOCTH, IPU 3ITOM
IPaMOTHO MCIOJIb30BaTh W3YYEHHBIM MOHATUMHBIA ammapar Kypca
(U3HKHU, COPOBOXKIATh BHICTYTUICHHUE MTPE3CHTAIINCH;

NIPY BBITTOTHCHUHM YYEOHBIX TIPOEKTOB W HWCCIICIOBAHUHA (PH3NUCCKUX
MIPOIIECCOB PaCHpenesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTABJICHHBIMU 3aJ[a4aMH, CJICIUTh 3a BBHITIOJIHCHUEM TUTaHA JICUCTBUI
U KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
JEeSTENHHOCTD TpyIIIbI, BBICTPAUBaTh KOMMYHUKATHUBHOE
B3aMMOJICHCTBHE, TTPOSIBIIASA TOTOBHOCTh pa3pemaTh KOHMINKTHI.

KOHILy o0ydeHHs B 9 KJjacce NpeaMETHBIE Pe3ysbTaTbl Ha 0a30BOM

YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IIOHATHA: CUCTEMa OTCYETa, MaTepuanbHas TOYKa,
TPAcKTOPHsI, OTHOCUTEJIBHOCTb MEXaHUYECKOTO JBUKEHUS,
nedopmarus (ynpyras, miacTUYecKas), TpEHUE, HEHTPOCTPEMUTENBHOE
YCKOPEHHE, HEBECOMOCTh M IMEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO
TBEPAOE TENO, LEHTP THHKECTU TBEPAOrO Tejla, PaBHOBECHUE,



MEXaHWYECKUE KOJIeOaHUsl U BOJIHBI, 3BYK, MH(Pa3BYK U YyJIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJMM30PYKOCTh M JAIbHO30PKOCTh,  CIEKTPbl  WCIYCKAHHUS U
noryiomnieHus, ainbgpa, 6eTa- U ramMma-u3JIydeHus, WU30TOIbI, sAepHas
JHEPreTHKa,

pa3ianyath sBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBU)KEHHE, PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBUXKEHHUE, CBOOOIHOE
najeHue  TeJd, PAaBHOMEPHOE  JABWKEHHUE IO  OKPYXHOCTH,
B3aUMOJICHCTBHE  TEJ, PEAKTUBHOE JBWKEHUE, KOJeOaTeIbHOE
JBWKEHHE (3aTyXallllueé W BbIHYXJCHHbIE KoyieOaHUs), PE30HaHC,
BOJIHOBOE€  JIBUJKEHHE,  OTPAKEHUE  3BYyKa,  IPSIMOJIMHENHOE
pacipoCTpaHEHUE, OTPAXKEHHE W NPEJOMIEHUE CBETA, IIOJHOE
BHYTPEHHEE OTpPaKCHHE CBETA, passioKeHUE OENOoro cBeTra B CHEKTP U
CIIOKEHHUE CIIEKTPAJIBHBIX IBETOB, JHCIIEPCUS CBETa, €CTECTBEHHAas
PaZvoOaKTUBHOCTb, BOZHUKHOBEHUE JINHEHYATOTO CIEKTPa M3IYyUYECHHS)
[0 ONHUCAHUI0O HMX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacrmo3HaBaTh MpPOSBICHUE M3YYEHHBIX (QPU3UUYECKUX SBICHUM B
OKpy’KarolleM Mupe (B TOM yHclie (U3NUecKHue SBICHUS B MPUPOJE:
OpUIUBBl U OTJIMBBI, JABWKEHHE IulaHeT COJHEYHOM CHUCTEMBI,
PEaKTUBHOE JBUKEHUE JKHUBBIX OPraHW3MOB, BOCIIPHUSITUE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, LIYHAMH, 3XO,
[[BETa TE€JI, ONTHYECKUE SBJICHUS B MPUPOJE, OMOIOrHUECKOoe IeHCTBUE
BUJUMOIO, yJIbTPaUOJETOBOIO M PEHTIC€HOBCKOI'O M3JIy4YEHHUH,
€CTECTBEHHBI  paJMOaKTUBHBIA  (OH,  KOCMHYECKHE  JIyYH,
paMOAaKTUBHOE W3JIyYEHHE MPUPOAHBIX MHUHEPAJOB, JEHCTBUE
PAaAMOAKTUBHBIX M3JIYyYEHWH Ha OpPraHuW3M 4eJIOBEKa), MpH 3TOM
NEPEeBOAUTh  MPAKTUYECKYK  3aJady B  Y4YeOHYyIO,  BBLACIATH
CYILIECTBEHHbIE CBOMCTBA (MpU3HAKU) (PU3UUECKUX SIBICHHUIA;
ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel M (U3MYECKUe SBICHUS,
UCHOJIb3Ys (PU3MYECKHUE BEIMYUHBI (CPEIHSASI U MTHOBEHHas CKOPOCTh
TeJa NpU HEPABHOMEPHOM JIBUJKEHUH, YCKOPEHHE, IEPEMENIEHUE, TYTh,
yIJ0Basi CKOpPOCTb, CHJIA TPEHUS, CWa YIPYTOCTH, CHJIA TSDKECTH,
YCKOpEHUe CBOOOAHOIO MAaJEHMs, BEC TeNd, UMIIYJbC TEJa, UMITYJIbC
CWJIbI, MEXaHH4YecKas paboTa U MOIIHOCTb, MOTEHIMAIbHASI SHEPIUs
Tena, MOAHATOrO0 HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHUUAJIbHAS YHEPTUs
C)KATOM IIPY’KWHBI, KUHETUYECKAas SHEPIHs, IOJHAas MEXaHW4YecKas
DHEprus, NEpUoa M dYacToTa KoieOaHui, JJIMHA BOJHBI, IPOMKOCTb



3ByKa M BBICOTA TOHA4, CKOPOCTh CBETa, IOKAa3aTelb MPEIOMIICHHUS
Cpellbl), MpPU OMUCAHUU TPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS M E€IUHULBI (PU3NYECKHX
BEJIUYHMH, HAXOAUTH (OPMYJIbI, CBSI3BIBAIONINE JTAHHYIO (DU3UUYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpaduKH H3YUYEHHBIX
3aBUCUMOCTEN PU3NYECKUX BEJTUYHH;

XapaKTepHU30BaTh CBOWCTBA Tell, (PU3NYECKHUE SIBJICHUS U MPOLECCHI,
UCIOJIb3YsI 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMUPHOI'O TATOTEHUS,
HNPUHIUIN CYyNEPHO3ULIMU CHUJI, TNPUHIUII OTHOCHUTeNbHOCTH ['anuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS U
NPEJIOMJICHUS] CBETA, 3aKOHbI COXPAHEHHUs 3apsIOBOIO M MacCOBOTO
yuceNl TMpU ANEpPHBIX peakuusax, IOpU H3TOM JaBaTh CIOBECHYIO
GopMyIUpPOBKY 3aKOHa M  3alHCBIBaTh €ro  MaTeMaTHYecKoe
BBIPAKEHUE;

OOBSACHATH (PU3MYECKUE TPOILIECCHl M CBOWMCTBA TEJ, B TOM 4YHCIIC U B
KOHTEKCT€  CUTyalluli  NPaKTUKOOPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—
3 JOrMyeckuMx mIaroB € ONOpOM Ha 2-3 U3Y4YEHHBIX CBOWCTBA
bu3HUecKuX SABJICHUN, (U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemarh pacu€THhIC 3adaud (OMHUpAOIIMEcs Ha cucremMy u3 2-3
ypaBHEHUI), UCHOJb3Ys 3aKOHBI U  (OPMYJbI, CBS3BIBAIOIINE
¢bu3nueckue BEIWYUHBI: HAa OCHOBE aHallu3a YCIOBUS 3aJlayu
3alMChIBATh KPaTKOE yCIIOBUE, BBIABIATH HEAOCTAIOIIME WU
U30BITOYHBIE JaHHbIC, BHIOUPATh 3aKOHBI U (HOPMYIbI, HEOOXOIMMbBIE
JUISl PELICHHs, MPOBOJIUTH PACUYEThl M OLEHUBATh PEATUCTUYHOCTH
MOJIYYEHHOT0 3HAYeHUS (PU3UUECKON BEJIMYUHBI,

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUIUTh NpPH MOMOIIH
(bU3HYECKUX METOJ0B, UCIOJIb3Ys OMHCAHUE UCCIIEIOBAHUS, BBIIEIAThH
IPOBEPAEMOE MPEIINOJIOKEHUE, OLICHUBATh IMPABWIBHOCTh MOPSAKA
MPOBEJEHUSA HCCIENOBaHUsA, JeJaTh BbIBOJbI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHHUH U OIBITOB;

IPOBOJUTH OIBITHI IO HAOMIOACHUIO (U3MYECKUX SBICHUW WU
bu3nUecKX CBOMCTB Tel (M3ydeHHne BTOPOro 3akoHa HeioToHa, 3aKkoHa
COXpaHEHUs! SHEPIHH, 3aBUCUMOCTb Mepuoa KOoJIeOaHU MpYyKUHHOTO
MasiTHHKa OT MACChl Ipy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTMTYJbl MaJIbIX KOJEOaHWM, MNPSMOIMHEHHOE pacnpocTpaHEeHUe
CBETa, pa3OXKEHUEe OeNoro cBeTa B CHEKTP, H3yYCHHE CBOWCTB



M300paKEeHUS B IJIOCKOM 3€pKalie U CBOMCTB M300pakeHUs MpeMeTa B
cobuparonieit TuH3€e, HaOII0/ICHUE CIUIOMIHBIX U JIMHENYAThIX CIIEKTPOB
W3ITy9CHHS): CaMOCTOSITEIPHO COOMpAaTh YCTAaHOBKY M3 W30BITOYHOTO
HaOopa 0OOpyJIOBaHUS, OMHCHIBATH XOJ ONBITA U €ro Pe3yibTaThl,
(bopMyIMpPOBATH BHIBOIBI,

OPOBOJUTh MpU HEOOXOAUMOCTH CEpUI0 TMPSMBIX H3MEPEHHI,
ompejenssi CcpeJHee 3HaueHHe Hu3MepseMol BeauuuHbl ((PokycHoe
paccTosiHMe coOuparolei JMH3bI), O0OCHOBBIBATH BHIOOp crocoba
U3MepeHus (M3MEPUTETBLHOTO IpHOO0pa);

MPOBOJUTH MCCIEOBAHWE 3aBUCUMOCTEH (DH3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU
IpU paBHOYCKOPEHHOM JBM)XEHUM 0€3 HayalbHOW CKOPOCTH, MEPHOJA
KOJIeOaHMII MaTEMaTHYECKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yTiia OTPaKCHUS CBETA OT yIJa MaJeHUs W YIja MPEIOMIICHUS OT yTiia
najieHus): TUIAHUPOBATh KCCIIEIOBAHUE, CAaMOCTOSITEIbHO COOHMpaTh
YCTaHOBKY, (DUKCHUPOBATh pe3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTHU
bU3UYECKUX BEJIMYUH B BUJIE TAOJIUIl U TpadUKOB, JeJIaTh BHIBOJBI MO
pe3ynbTaTaMm HCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBIC HW3MEpPEHUS (PU3NUECKUX BEIMYWH (CpeaHss
CKOPOCTh W YCKOpPEHHE Tejia MPU PaBHOYCKOPEHHOM JBWIKEHUH,
YCKOpEHHE CBOOOJHOTO MAaJeHUs, )KECTKOCTh MPYKUHBI, KOAPHUIITUESHT
TPEHUsS] CKOJBXKEHUS, MEXaHU4ecKkas padoTa M MOIIHOCTh, 4acTOTa U
NepuoJ; KOJeOaHW MaTEeMaTHYECKOTO W MPYKHWHHOTO MAasTHUKOB,
ONTHYECKas CUja COOWpAONIeH JIMH3BI, PATUOAKTUBHBIA (OH):
TUTAHUPOBATh U3MEPEHHs, COOMPaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY U
BBINIOJIHATD ~ WM3MEPEHMs, CHeAys MPEUIOKEHHONM  HMHCTPYKIHUU,
BBIYKCIIATh 3HAYCHUE BEIUYMHBI W aHAIM3UPOBATH IOJyYCHHBIE
PE3yIBTAThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHU;

coOoaTh TpaBWia TEXHUKH Oe3omacHoCcTH Tmpu  pabore ¢
J1a60paTOPHBIM 000PYIOBaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKKA H3YUYEHHBIX (PU3NUYECKHX MOJIEICH:
MaTepHalibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJNO, TOYCUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJeJb aTOMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOPOW HA WX OMUCaHWA (B TOM YHCIE:
CIUIOMETp, JATUYUKHU TOJIOKEHUS, PACCTOSHHS W YCKOPEHHS, PaKerTa,



9XOJOT, OYKH, MEpPUCKOIN, (oToamnmapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKOM, J03UMETp, Kamepa BuiabcoHa), MCMHONB3ys 3HAHUS O
CBOMCTBaX (U3MUECKUX SBJICHMM M HEoOXoauMble (U3UUECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M  CXEMAaTHUYHBIE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, WU3MEPUTEIBHBIX npubopoB "
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEUICHUU Y4eOHO-MPAKTUYECKHUX
3a]1a4y, ONTUYECKUE CXEMBbI JUIsl MOCTPOEHUS M300paKEHUN B IIOCKOM
3epKaJie ¥ coOuparomei TMH3e;

OPUBOJIUTH MpUMEpbl  (HaXoAWTh HHGOPMALMIO O HIpHUMEpax)
IPAaKTHYECKOTO HCIOJIb30BaHUS (PU3UYECKUX 3HAHUU B MOBCEIHEBHOMN
JKU3HU I oOecriedeHns O€301MacHOCTH MpU oOpaleHuu ¢ IpudopaMu
U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3I0POBbs U COOMIOACHUS
HOPM 3KOJIOTUYECKOTO OBEACHUS B OKPYIKAIOILEH CPeJIE;
OCYHIECTBIIATh TMOUCK HHPOpMAIMH (U3MUYECKOTO COACPKAHUS B
WNHTepHeTe, CcaMOCTOATENbHO (POpMYyJIHpYysl TOMCKOBBIA  3aIpoc,
HaXOOUTh  NYTH  ONPENEICHUS  JIOCTOBEPHOCTH  IOJyYEHHOU
uH(pOpMaIlMM HAa OCHOBE MMEIOUIMXCS 3HAHMM U JOMOJHUTEIbHBIX
HCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBINOJHEHWM Y4YEOHBIX 3aJaHUil  HAay4dHO-
NOMYJISIPHYIO JIUTEPATypy (PHU3UUYECKOTO COIAEpKAHMS, CIPABOYHbBIE
MaTepuaibl, pecypcbl ceth  MHTepHer, Biaaerb NpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUsi MHPOPMALUU U3 OJIHOMN
3HAKOBOM CHUCTEMBI B JIPYIYIO;

cO3/1aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEHHS] HA OCHOBE
uH(pOpMaIMU U3 HECKOJIBKUX MCTOYHUKOB (PM3UUECKOTO COAECpPKaHUA,
myOJIMYHO MPEICTABIIATh pe3ynbTaThl IPOEKTHOM WIH
UCCJIEI0BATENbCKON JAEATENBHOCTH, IPU 3TOM I'PAMOTHO HCIIOJIB30BaTh
W3YYEHHBIM TOHSATHUMHBIA anmapar HM3y4yaeMoro pasjaena (Qpusuku u
COMPOBOXK/JATh BBICTYIUICHUE MPE3EHTAlMe ¢ y4€TOM OCOOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauuecTBO yacos
Ne HaumenoBanue pa3ienoB DJIeKTpOHHbIe (HU(POBHIE)
KonTtposabHbie IIpakTuyeckne
n/m | ¥ TeM NpPOorpamMmbl Beero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3neu 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpa
bubnuoreka [JOK
1.1 ®dusznka - HayKa o ozae 2
H3HIKE - Hayka O pHpos https://m.edsoo.ru/7f416194
bubnunoreka [JOK
1.2 DOu3nYeCcKue BEITUYNHBI 2 1
https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHaYUYHBIN ) | bubnuoreka LIOK
' METOJI ITO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazaeny 6

Paspnen 2. IlepBoHayaibHbIE CBEAEHHS O CTPOCHHH BellleCTBA

2.1 CTpoeHUE BeIIECTBA 1 buGnnorexa LIOK
) p t https://m.edsoo.ru/7f416194
JIBrxeHue n
2.2 B3aMOJICUCTBUE YaCTH 2 1 bubnmorexa LIOK
) A & https://m.edsoo.ru/7f416194
BEIIIECTBA
)3 ArperaTHbl€ COCTOSIHUS ) bubmumoreka [IOK
’ BeEIlECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Paznen 3. /IBuskeHune U B3aUMoOAelicTBUE TeJl



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

bubmuoreka [JOK

3.1 Mexanuteckoe ABiokenue 3 https://m.edsoo.ru/7f416194
19 Wuepmusi, macca, 4 but6mmoreka [JOK
’ IJIOTHOCTH https://m.edso0o.ru/7f416194
bubnuoreka [JOK
33 Cuna. Bunpt cun 14 https://m.edsoo.ru/7f416194
Uroro no pazaeny 21

Paspnen 4. /laBienue TBEpPABIX TeJl, KUAKOCTEH M Ta30B

Hasnenue. [lepenaua

41 JIaBJICHUS TBEPIBIMU 3 bu6mmoreka [JOK
' TeJIaMH, KUJKOCTIMH U https://m.edsoo.ru/7f416194
razaMu
bubmuoreka [JOK
42 Jlapnenue xuakoctn > https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.3 ATMOC(epHOE JaBICHHE 6 https://m.edsoo.ru/7f416194
elicTBHE >KUIKOCTH U Ta3a
4.4 fa or méHIi[oe B HUX 7 bubnnorexa LIOK
’ py https://m.edsoo.ru/7f416194
TEJI0
Uroro no pazaeny 21

Pa3nea 5. PaGora n MOIIHOCTB. DHeprus

but6mmoreka [JOK

> PadoTa MomHocT: > https://m.edsoo.ru/7f416194
b K

52 [TpocThie MEXaHU3MBI 5 ubmoreka [10

https://m.edsoo.ru/71416194



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

but6mmoreka [IOK

5.3 Mexanuueckasi JHEPTUs 4 1 https://m.edsoo.ru/7f416194
HToro 1o pasaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME



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

8 KVIACC

HaumMmeHoBaHHUe KoauuecTBo 4acos
Ne DJIeKTpOHHBIe (HU(POBbIE)
pa3eJioB U TeM KonTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NporpamMmsbl padoTbI padoTbI
Pa3nen 1. TensioBble siBJIeHUA
L1 CtpocHHE U CBOMCTBA . bubnmnoreka [JOK
' BELIECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [{OK
1.2 T 21 1 5
CILTOBBIC POLECERT https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28
Pazpen 2. DuekTpuyeckne u MATHUTHBIE SIBJICHUS
DNeKTpUYECKUE 3apsiibl.
2.1 3apsKeHHBIE TeJIa U UX 7 1 bubnmorera [TOK
’ P B https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBHUE
29 IlocTosiHABIH 20 ) 7 bubmuoreka [JOK
' AJIEKTPUYECKUNA TOK https://m.edsoo.ru/7f4181ce
2.3 MarauTHbIC SIBICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
24 DneKkTpoMarHuTHas 4 bubnuorexa [JOK
) WH Ty KIIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 4 14.5



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

HaunumMeHoBaHHue KoanuyecTBO 4acoB
Ne DJIeKTpOHHBIe (HU(POBbIE)
Pa3aejioB U TEM KonTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NporpamMmsbl padoTbI padoTbI
Paznea 1. MexaHn4yeckue siBJeHHSA
Mexannueckoe Bu6 LLOK
HOINOTEKA
1.1 BWJKEHUE U CIIOCOOBI 10 1
a https://m.edsoo.ru/7f41a4a6
€ro OIUCaHUI
bu6mmorexa [IOK
1.2 BsaumoneiictBue Te 20 1 3
MMOACHCTBIE TCT https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBI COXpaHCHHUA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znea 2. MexaHn4ecKHe K0J1€0aHUA U BOJHEI
)1 MexaHudeckue 7 3 bu6mmoreka [{OK
’ Kose0anus https://m.edsoo.ru/7f41a4a6
29 MeXxaHUYEeCKHE BOJHBI. 2 | 3 bubmuoreka [JOK
’ 3ByK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3pen 3. DieKTpoMaruuTHOE MoJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
DIIEKTPOMAarHuTHOE
P but6mmoreka [JOK
3.1 oJIE U 6 2

QJICKTPOMAT'HUTHBIC

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



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

BOJIHBI

Hroro no pazneny 6
Pa3nen 4. CBeToBbIE SIBJI€eHUS
41 3aKOHBI 6 bubnuoreka [JOK
' PacIpoCTpaHeHUs CBETA https://m.edsoo.ru/7f41a4a6
47 JIMH3BI M ONTUYECKHE 6 bu6nuoreka [JOK
' npuOOpEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenne 6emoro 3 bubmuorexa [[OK
’ CBETAa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3gen 5. KBaHTOBLIE SIBJICHUSA
Hcnyckanue un
5.1 MOIJIOLIEHUE CBETA 4 bubmorexa [JOK
) m https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Crtpoenue aTOMHOTO 6 bubnuorexa [JOK
’ aapa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 s
FICPHBIC peakitin 7 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17

Pa3znea 6. IloBTopuTe 1bHO0-00001IA0IMIH MOYJIb

6.1

[ToBTOpEHUE U
000011eHne
coJiep’KaHus Kypca
¢buzuku 3a 7-9 knacc

but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

7 KIIACC

Ne

~

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchbl

®dusnka — HaykKa o
npupojie. SIBneHus
npupoibl. Guznyeckue
SIBIICHUS

MexaHudecKue, TCIIOBEIC,
AIEKTPUYECKHUE,
MarHuTHBIC, CBETOBEIC,
3BYKOBBIE SIBJICHUS

du3nyeckre BEJIUUYUHbBI U
WX U3MEepeHne

VYpok-uccienoBaHue
"M3MepeHne TeMieparypbl
IIPU TTOMOIIH KUIKOCTHOTO
TEpMOMETpa U JaT4yuKa
TeMreparypsl"”

Kax ¢usuka u qpyrue
€CTECTBEHHBIE HAYKH
U3YYaloT MPUPOAY.
EcrecTBeHHOHAayUYHBIN

bubmnoreka LJOK
https://m.edsoo.ru/ff09172a



https://m.edsoo.ru/ff09f72a

METO/, ITIO3HAHMSL.
Onucanue pusnueckux
SIBIICHHI C IOMOIIBIO
MozeaeH

Ypok-uccienopanue
"IIpoBepka runoTe3bI:
JaJIbHOCTH MOJIETA [IapHUKa,
MyIIEHHOTO
TOPU3OHTAIBHO, TEM
OoubIlIe, YeM OOJIBIIE
BBICOTA ITycKa"

CTpOCHI/Ie BCIICCTBA.
OHBITBI, JOKa3bIBAIOIINEC
AUCKPETHOC CTPOCHUC
BCIICCTBA

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

JIBMIKEHHE YacTHIl
BEIIECTBA

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

Ypok-uccnenoBaHue
«OTBITH IO HAOITIOICHUTO
TEIJIOBOTO PACIIUPEHUS
ra3oB»

10

ArperaTHbl€ COCTOSIHHS
BeEIlEeCTBA

11

B3anMocssa3p Mexay
CBOMCTBaMH BEIIECTB B
Pa3HBIX arperaTHhIX
COCTOSIHUSX U UX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378



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

ATOMHOMOJIEKYJISIPHBIM
crpoerreM. OcCOOEHHOCTH
arperaTHbIX COCTOSIHHI

BOJIBI
MexaHn4decKoe ABIKCHUE.

12 PaBHOMEpHOE U bubmorexa HOK

p https://m.edsoo.ru/ff0a05¢c6
HEpPaBHOMEPHOE JIBHIKEHHE

13 Ckopoctb. EnunHuiibe bubnuoreka [IOK
CKOPOCTH https://m.edsoo.ru/ff0a079¢

14 Pacuer nytu 1 BpeMeHu bubnuoreka [IOK
JBHKCHHUS https://m.edsoo.ru/ff0a0ac4
WNuepuus. 3aKkoH MHEPLIMH.

15 BzaumMmogeiicTBue TENI Kak bu6mmorexa [JOK
[IPUYNHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBUKEHHUSI TEI
[I;moTHOCTE BelecTBa.

16 Pacuer macchl n 00bema bubmorexa IIOK

https://m.edsoo.ru/ff0a0fee
TeJa 0 €ro MIOTHOCTH
JlaGopartopHnast pabota

17 «OmnpeneneHue IIOTHOCTH
TBEPIOTO TEIA»

18 Pemenwne 3agau mo Teme bu6mmorexa [JOK
"[InoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23¢c
Cuita Kak XapakTepuCTHKa

19 B3auMoencTus Tei. Cuiaa

yrpyroctu. 3akoH ['yka



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

JlaGopaTtopHnast pabota
«/3yueHne 3aBUCUMOCTH

20 | pacTsoxkeHus (aegopmariin)
MPY>KUHBI OT MPUIIOKEHHOMN
CHITBD»
)1 SBnenue Tarorenus. Cuia
TSDKECTH
CBsI3b MEXKly CHUIION
” TSKECTH U MaccoH Tena. bubmuorexa [JOK
Bec tena. Penrenne 3amag https://m.edsoo.ru/ff0al778
no Teme "Cua TskecTn"
Cuna TSKecTH Ha APYTUX
23 wiadHeTax. ®u3ndeckue bubmorexa TIOK
) https://m.edsoo.ru/ff0al1502
XapaKTEePUCTUKHU TIJIAHET
24 W3mepenue cui. bubmuoreka [IOK
Junamomertp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. Hesecomocth
https://m.edsoo.ru/ff0al 778
CrnoxxeHue IByX CHIL,
HaIPAaBJICHHBIX 10 OJHON bubnuorexa LIOK
26 .
IPSIMOU. https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIIAsA CUIT
7 Penrenue 3amad mo reme
"PaBHoelicTBYIOIIAs CHIT"
78 TpeHue CKOJIbKEHUS U bubmuoreka [IOK

TpeHue nokosi. TpeHue B

https://m.edsoo.ru/ff0alb9c



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

IIPUPOJE U TEXHUKE

29

JlaGopatopHas pabota
«W3yuenue 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKEHUS
OT CHJIBI JIaBJICHUS U
XapakTepa
COIIPHKACAIOIIUXCS
IIOBEPXHOCTEN»

bu6muoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha
omnpeaeieHue
PaBHOJICVICTBYIOIIEN CHITBI

31

Pemenue 3amgayd no remam:
«Bec Temay, «I'padnueckoe
N300paKEeHHUE CHITY,
«Cuieny,
«PaBHOIEMCTBYIOIIAS CHII»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonrposbHas padora mo
TeMaM: «MeXaHHIeCKOe
IBIKEeHHEeY, «Macca,
IUIOTHOCThY, «Bec Temay,
«I'papuueckoe
HU300paKEHUE CUITY,
«Cunbl»

33

HaBnenne. CriocoObl
YMCHBIICHUS U
YBCIIMUCHUA NAaBJICHUA

bu6moreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBnenue raza.

bubmnoreka LIOK



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

3aBUCUMOCTB JTaBJICHUS
raza oT o0beMa,
TEMIIEPATYPhI

https://m.edsoo.ru/ff0a2376

Ilepenaua naBneHus
TBEPABIMU TEIIAMHU,

bu6mmorexa [JOK

35
KUAKOCTSIMH U I'a3aMU. https://m.edsoo.ru/ff0a25b0
3akou ITackans
JlaBneHue B )KUIKOCTH U
36 rase, BbI3BaHHOE Bubmiorexa OK
L https://m.edsoo.ru/ff0a2718
NEUCTBUEM CWJIBI TKECTH
Pentenue 3amad mo teme
37 «/laBreHue B )KUJIKOCTH U buomorexa [TOK
8 https://m.edsoo.ru/ff0a2826
rase. 3akod [lackaisoy
bu6mmorexa [JOK
38 CooOmaromumecs cocyabl
THarom ya https://m.edsoo.ru/ff0a2970
39 I'mnpaBianyueckuil mpecc bubnnorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopmHeBoin
SKUJIKOCTHBII HACOC
ATtmocdepa 3emin.
[IpuunHbI cyliecTBOBaHUS
BO3/IYIITHOM 000JIOYKHU
bubmnoreka LIOK
41 3emMiti. 3aBUCUMOCTD

aTMoc(hepHOTro JaBICHHUS
OT BBICOTHI HaZl YPOBHEM
Mopst

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376

Bec Bo3nyxa.

bubmnoreka LIOK

42
ATMOC(epHOe 1aBIeHHE https://m.edsoo.ru/ff0a2bSa
N3zmepenne atmochepHOTO
43 aBJ‘IeFI){I/IH OngIT her bubmotera [IOK
A ' https://m.edsoo.ru/ff0a2dag
Toppuyennu
3aBUCHMOCTD
44 aTMOC(EPHOTO JTaBJICHUS bubnuoreka [IOK
OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOps
Bbapomerp-anepou.
45 ATII)VIOC@): Hoep aBJICHUE Ha bubmorexa [TOK
P A https://m.edsoo.ru/ff0a2fc4
Pa3IUYHBIX BBICOTAX
46 Pemenue 3amay no teme
"ATtmocdepHoe naBneHue"”
JleiicTBHE KUAKOCTH U T'asza
47 Ha MOTPY’KEHHOE B HUX bubmorexa TIOK
Py https://m.edsoo.ru/ff0a3276
TeI0. ApXUMEI0Ba CHJIa
JlaGopaTtopHnast pabota
«Onpenenenue
48 BBITAJIKMBAIOIIEH CUJIBI bubmorexa TIOK
. IP ’ https://m.edsoo.ru/ff0a33fc
JIEWCTBYIOIIIEH Ha TeJO,
MOTPY>KEHHOE B KUJKOCTHY
JlaGopaTopHnast pabora 1o
49 TeMme «MccinenoBanue bu6mmorexa [JOK

3aBUCUMOCTH BecCa TEa B
BOJIe OT 00BEMa

https://m.edsoo.ru/ff0a3514



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

MOTPY>KEHHOU B KUJKOCTh
YacTH TeJIay

50

[I;maBanue Ten

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopartopHas pabota
"KoHcTpynpoBaHue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKH U
ompenesieHue e€
rpy3onoabéMHOCTH"

52

Perenue 3aga4 no TemMam:
«IInaBanue cynos.
BosnyxoruiaBanuey,
«/JlaBneHue TBEPABIX TEN,
JKUJKOCTEH U Ta30BY

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

MomHocTh. Enuaunesl
MOILIHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

Ypok-uccienoBanue
"PacuéT momHOCTH,
pa3BUBAaEMOM IIPH MOABEME
110 JiecTHHUILIE"

56

[IpocTeie MEXaHU3MBI.
Poruar. PaBHOBecuHe cuil Ha
ppruare



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

57

KonTponbhas padota no
TeMe «/laBieHue TBEPAbIX
TeJ, JKUAKOCTCH U ra3oBy /
Bcepoccutickas
IpoBepoyHas pabora

58

PesepBHblii ypok. Pabora ¢
TEKCTaMU 10 TeME
«JlaBnenue TBEPABIX TEN,
JKUJKOCTEH U Ta30B» /
Bcepocculickas
IIpoBepoyHas pabora

bubmnoreka LIOK
https://m.edsoo.ru/ff0adffe

59

Pbruaru B TexHuke, ObITY U
npupoze. JlaboparopHas
pabota «VccrnenoBanue
YCIIOBUI paBHOBECHUS
pbIyara

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a478e

60

Penrenue 3amad mo reme
«Y CcIoBUs paBHOBECHUS
phIdara

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

61

Koad¢unment nonesnoro
JECUCTBUS MEXaHU3Ma.
JlaGopaTtopHnast pabota
«3mepenune KII1/]
HaKJIOHHOM TIIIOCKOCTH

0.5

62

Pemenue 3amau rmo teme
"Pabota, momuocts, KITJ["

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanudeckas dHEprusl.

bubmnoreka LIOK



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

Kunernueckasa u
MOTEHLMAIbHAS SHEPTUS

https://m.edsoo.ru/ff0a4252

3aKOH COXpaHEHUS

64
MEXaHUYECKON SHEPTUn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEpUMEHT 110
TeMme "DKCIEepUMEHTAIbHOE
ompeieTICHuE N3MECHECHHS
65 KUHETHYSCKOH U
MOTEHITUATBLHOM SHEPT U
MIPU CKaThIBAHWH TeJa 1O
HaKJIOHHOM INIOCKOCTH"

KonTponbhas padota no
66 | Tteme «PaboTa 1 MOIIHOCTD.
DHeprus»

PesepBHbIii ypok. Pabora ¢
¢7 | TeKeTamH 1o Teme
"MexaHuyeckoe

nBmxenne"

bu6muoreka [JOK
https://m.edsoo.ru/ff0adee6

PesepBHbIii ypok. Pabora ¢
68 TekcTamu 1o teme "Pabora.

MomnocTh. DHeprus"

OBILIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68

12



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

8 KVIACC

Ne KoanuectBo yacon
DJIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KonTposabubie IIpakTHyeckue
Bcero U3ydeHus o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypcsbl
n
OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO- 1 bu6nuoreka [JOK
KMHETUYECKON TEOPUH U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOJITBEPKIACHUS
) Macca u pa3mep aTOMOB U 1
MOJIEKYJI
Mopenu TBEpIOTO,
3 SKHJIKOT0 ¥ ra3000pa3Horo 1 buGnnorexa [IOK
. p https://m.edsoo.ru/ff0a540e
COCTOSIHMI BeIlllecTBa
OObscHEHUE CBOMCTB
TBEPJIOTO, )KUJKOTO U
4 ra3000pa3HOr0 COCTOSTHUI |
BElIeCTBA Ha OCHOBE
MOJIO’KEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
5 Kpucrannnueckue n 1 bubnuoreka [JOK
amop¢HbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBaHue u
6 1 bubmuorexa [JOK
KaluJUIIPHOCTb.
P https://m.edsoo.ru/ff0a5530
IToBepxHOCTHOE



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

HaTAXCHHUC

TemioBoe pacimpenue u

bu6mmoreka [JOK

7
coKaTtue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b
g TeMIepaTypbl CO
CKOPOCTBIO TEIJIOBOTO
JIBMYKEHUS YaCTHI]
BnyTtpenHss sHeprus.
9 Crioco0ObI U3MEHEHUS bubmorexa LOK
N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH YHEPrUuun
10 Bunsr Temnonepenaun bubmmorexa IIOK
A pel https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIms
"IIpakTuueckoe
1 HCIIOJIb30BaHUE TEILUIOBBIX bubmnoreka LIOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65¢c0
MaTepHuasoB B IEJISIX
sHeprocOepexeHus"
12 KonnuecTBO TEIIOTEHL. bubmuoreka [{OK
VY neapHas TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIOBOTO
13 Oamanca. TemmooOMeH u bubmmorexa TIOK
) https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
Jlaboparopnas padbora
patoprai p bubmuoreka [JOK
14 "UccnenoBaHue SBJICHUS

TEII000MEHa IpU

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26

CMEIIMBAHUH XOJIOJIHOU U
ropsiaei Bojipl"

Pacuer koau4yecTBa
TCIIJIOTHI, HCO6XO,Z[I/IMOFO

15 JUIsl HAarpEeBaHMs Tella U
BBIJIEJISIEMOT0 UM TIPU
OXJIQXKIEHUH
JlaGopaTtopHnas pabota
16 "Onpenenenue yaeaIbHON Bubmiorexa OK
pedl yA " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIECTBA
OHeprus TOIINBA.
17 VY eapHasd TEIUIOTa bubmorexa LOK
8 https://m.edsoo.ru/ff0a7b5a
CropaHus
IInaBnenue n
OTBEp/ICBaHUE
18 KPUCTAIINYECKHUX TEII bubmorexa LOK
p ' https://m.edsoo.ru/ff0a71d2
VYenpHasg Temiora
IUIABJICHUS
JlaGopaTtopHnas pabota
19 "Onpenenenue yaeabHON Bubmiorexa OK
pedl yA " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IUIABJIEHUS JIba
20 [TapooOpa3oBanue u bubmuorexa LIOK
KoHaeHcauus. Mcnapenune https://m.edsoo.ru/ff0a740c
Kuneuwne. Y nenbnas
a bu6mmoreka [JOK
21 | remnora mapooGpasoBaHus

1 KOHACHCAIHn.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a6bb0

3aBUCUMOCTb TEMIIEPATYPhI
KHUIEHUS OT aTMOC(EpHOTO
JTABJICHUS

22

Brnaxxnocts Bo3yxa.
JlaGopatopHas pabota
"Onpenenenue
OTHOCUTEJIbHOW BJIIAXKHOCTH
BO3IyXa"

bubmnoreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pemrenne 3aJa4 Ha
OIIPCACIICHUC BJIA)KHOCTHU
BO3yXa

24

[TpuHLIMIIBI paOOTHI
TEIJIOBBIX JBUTATENCH.
[TapoBas TypOuHa.
JIBurarenab BHYTPEHHETO
CropaHus

25

KII[ TermoBoro
nBurareis. TermioBnle
JIBUTATEH U 3alUTa
OKpYXarolIel Cpepl

bubmnoreka LIOK
https://m.edsoo.ru/ff0a7c7¢c

26

3akoH COXPAHCHUS U
MMpEBpalICHUA SHCPTHUU B
TCIUIOBBIX IIpoHeccax

27

IToaroroBka k
KOHTPOJIbHOK paboTe 1o
teme "TemnoBsie sIBIEHUS.
M3MeHeHune arperaTHbIxX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2



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

COCTOSHHII BerrecTBa"

28

KonrposbHas pabora no

TeMme "TemnnoBbIe SIBICHUS.

N3meHnenue arperaTHbIX
COCTOSIHH BerrecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpuzanus ten. JBa
POJIa AIEKTPUIECKUX
3apsIoB

30

Ypok-uccnenoBaHue
"DnexTpu3anus Tei
WHIYKIUEN U TIPU
COTNPUKOCHOBEHUN"

31

B3aumonelictBue
3apSKEHHBIX TeJl. 3aKOH
Kynona

bu6moreka [JOK
https://m.edsoo.ru/ff0a87¢e4

32

DJIEKTPUYECKOE TOJIE.
Hanpspokennoctsb
AIIEKTPUYECKOTO TMOJIS.
[TpuHIMI CynIepHO3UITIH
AIIEKTPUYECKUX MOJIeH

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

33

Hocurenu anexrpuyecknx
3apsAA0B. DJIeMEHTapHBIN
3apsan. CtpoeHne atoma

34

[IpoBoaHUKY 1
JIUAJIEKTPUKU. 3aKOH
COXpaHEHUs

bubmuoreka [IOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a86ae

SJICKTPUYCCKOTI'O 3apsaaa

35

Pemenune 3agay Ha
MIPUMEHEHUE CBOMCTB
ANEKTPUUECKUX 3apsI0B

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a90cc

36

DJIEKTPUYECKUH TOK,
YCIIOBUS €TO
CYILIECTBOBAHHSI.
Uctounuku
AIIEKTPUYECKOTO TOKA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a95a4

37

JleficTBHS 2I1EKTPUYECKOTO
TOKa

bubmnoreka LJOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccienopanue
"JleticTBue
ANEKTPUYECKOTO MOJIs Ha
MIPOBOJIHUKHU U
JIUBIIEKTpUKN"

39

DJIEKTPUYECKUI TOK B
MeTaax, XUJIKOCTIX U
razax

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9838

40

DneKkTpuyecKas merb 1 e€
COCTaBHBIC YaCTH

41

Cuuna Toka. JIabopatopHas
pabota "M3mepenue u
pEryJIMpOBaHUE CUJIIBI
ToKa"

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8bd6

42

DJIEeKTpUYECKOE

0.5

bubmuorexa [JOK



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

HanpsbkeHue. BonsTmerp.
JlaGopaTtopHnast pabota
"N3mepenue u
peryiupoBaHue
HarpsokeHus"

https://m.edsoo.ru/ff0a%14

43

ConpoTuBieHnue
IIPOBOJIHUKA. Y IETIbLHOE
COIIPOTHUBIICHUE BEILIECTBA

bubmnoreka LIOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHnas pabota
"3aBUCHUMOCTH
AIIEKTPUYECKOTO
COTPOTHBIICHUS
MIPOBOIHMKA OT €T0 JIJIHHBI,
IUIOLIA/IN TIOTIEPEYHOTO
ce4eHHus U MaTepuana"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTh CHJIbI TOKA OT
HanpspbkeHus. 3akoH Oma
JUTSL y4acTKa Lenu

bubmuorexa [JOK
https://m.edsoo.ru/ff0aad44a

46

JlaboparopHnas pabota
"UccnenoBanue
3aBUCHUMOCTH CHUJIbI TOKA,
UAYIIETO Yepe3 Pe3ncTop,
OT COIIPOTUBJICHHUA
pe3nUCTOpa U HAIPSKECHUS
Ha pe3ucrope”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBaTensHOE U
napajuieJIbHOE COSTUHEHUS



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

IMPOBOAHUKOB

JlaGopatopHas pabota
"IIpoBepka mpasuiia

43 CJIO’KEHUSI HANPSKEHUI bubnmoreka [JOK
IIPH TIOCIEA0BATEIEHOM https://m.edsoo.ru/ff0aaas8
COCIMHEHUH JIBYX
pe3uctopoB”
JlaGopaTtopHnas pabota
"IIpoBepKka mmpaBwia i1
49 CI/IJfLI T(f)Ka I pH bubmorera [JOK
P https://m.edsoo.ru/ff0aadle
napauieIbHOM
COEIMHEHUH Pe3UCTOpPOB"
Pemenne 3amay Ha
npuMeHeHue 3akoHa Oma bubnuorexa LIOK
50
JUIA pa3iIA4HOrO https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS MPOBOIHUKOB
Pabota u MmoutHOCTH
51 AIIEKTPUYECKOTO TOKA bubnmorexa [JOK
p i https://m.edsoo.ru/ff0ab124
3akon J[>xoyns-Jlenna
JlaGopaTtopHnas pabota
5 "OnpezneneHue padoThl U bubnuorexa [IOK
MOILHOCTH JJIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DJIEKTPUYECKUE LENH U
53 oTpeOuTeTN bubmuorexa [JOK

AIIEKTPUYECKON IHEPTUH B
onITy. KopoTkoe

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaa58

3aMbIKaAHUC

54

ITocTostHHBIE MAar"HuThbl, UX
B3aUMOJCHUCTBHUE

55

Ypok-uccienoBanue
"U3yuenue nonen
IMOCTOSTHHBIX MarHUTOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

56

MarauTHoOe MoJe.
MarnuTHOE 110J1€ 3EMJIH U
€ro 3HauYeHHe I KU3HA
Ha 3emie

bubmnoreka LIOK
https://m.edsoo.ru/ff0acOba

57

IToaroroBka k
KOHTPOJIbHOM paboTe mo
TeMe "DIIeKTpUIeCcKHe
3apAbl. 3apsKEeHHBIE Tea
Y UX B3aUMOJICHCTBUS.
[TocTossHHBINM
ANEKTPUUECKUM TOK"

bu6moreka [JOK
https://m.edsoo.ru/ff0abd2c

58

KonTponbhas pabota no
TeMme "DIeKTpUUECKre
3apAibl. 3apsKEHHBIE Tea
1 UX B3aUMOJECHCTBUA.
[TocTosiHHBINM
AJIEKTpUYECKHi TOK" /
Bceepocculickas
poBepoyHas pabora

bubmuoreka [{OK
https://m.edsoo.ru/ff0abea8

59

PesepHbIii ypok. Pabora ¢
TEKCTaMH TI0 TEME

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



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac3d0

"[TocTostHHBII
AIIEKTPHUYECKHI TOK" /
Bcepoccutickas
IpoBepoyHas pabora

60

OmnsIT Opcrena.
MarnuTHO€ 1osue
AJIEKTPUYECKOr0 TOKA
MarsuTHO€ 10JI€ KaTyIIKH
C TOKOM

bubmnoreka LIOK
https://m.edsoo.ru/ff0ac1d2

61

[Ipumenenue
AIIEKTPOMArHUTOB B
texHuke. Jlaboparopnas
pabota "U3yuenue
JeCTBUSL MArHUTHOTO
MOJIs1 HAa IPOBOJIHUK C
TOKOM"

0.5

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DJIEKTPOIBUTATED
MOCTOSIHHOTO TOKa.
Hcnonb3oBanue
AJIEKTPOJABUraTese B
TEXHUYECKHUX YCTPOHUCTBaX
U Ha TpaHCIOpTe.
JlaboparopHnas pabota
"KoHcTpyupoBaHue u
u3yyeHue paboThl
aneKTpoaBUraTesns”

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

63

OnbiTel @apazes. 3aKoH



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

3JEKTPOMATHUTHOMN
nHaykuuu. [pasumno Jlenna

DneKkTporeneparop.
CrniocoOblI monyyeHus

64 AIIEKTPUUECKON SHEPTHH.
DNEeKTpOCTaHIIMHU Ha

BO300HOBIIIEMBIX
HNCTOYHHKaAX 3HepFI/II/I

IToaroroBka x
65 KOHTPOJIbHOM pabote 1o
TeMme "DJIEeKTpUUECKUe U

MAarHUTHBIE IBJIeHUSA"

Kontponbhas pabota 1no
66 | Teme "DnekTpuueckue u
MAarHUTHBIC SIBJICHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

PezepsHslii ypok. Pabora c
67 TEKCTaMU 110 TEME
"TeruioBble gBcHUA"

bubmnoreka LIOK
https://m.edsoo.ru/ff0acc5e

PesepBHbIii ypok. Pabora ¢
68 TEKCTaMHM 110 TeME

"MarguTtHble aBiaeHusd"

OBILIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68

14.5



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

9 KVIACC

N KoJuunyecTBO 4acoB DJIeKTPOHHbIE
]
Hara uudposbie
n/ Tema ypoka KouTtposbnbie IIpakTu4yeckue
Bcero U3yqeHmust o0pa3oBaTe/ibHbIE
n padoThI padoThI
pecypchbl
| Mexannueckoe IBIDKCHHUE. 1
MarepuaiibHasi TOYKa
Cucrema orcuera. Bbu6morexa [JOK
2 OTHOCHUTENBHOCTh 1 https://m.edsoo.ru/ff0ad47
MEXAHUYECKOTO JABHKEHUS 4
bubmuoreka [JOK
PaBHoMepHOe
3 . 1 https://m.edsoo.ru/ff0ad19
MIPSMOJIMHEHOE JIBIKEHUE .
HepasHomepHoOe
4 MPSMOJIMHEMHOE JIBUKEHHE. 1
CpenHsis 1 MTHOBEHHAS
CKOPOCTH
[IpsimonuneitHoe bu6mmorexa [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
JIBIDKCHHE. Y CKOPEHHE 4
CkopocTh NPSIMOJTMHEHHOTO
6 PaBHOYCKOPEHHOTO 1
nerxeHus. ['padux
CKOpOCTH
7 JlaGopaTtopHnast pabota 1 | bubnmoreka [JOK
"OnpeneseHne yCKOPEHUst https://m.edsoo.ru/ff0adb1



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

TeJla IIPU PaBHOYCKOPEHHOM

I'yka

JIBIKEHUHU 10 HAKJIOHHOM 8
MI0CKOCTH"
g CBoOo/1HOE Ma/IeHUE Tell.
Onbitel [Nanunes
PaBHOMEpHOE NBHKEHUE TIO
oKkpykHOCTH. [lepron n bubnuoreka [IOK
9 4acToTa OOpalieHus. https://m.edsoo.ru/ff0ael7
JIuHeitHas u yrioBas 6
CKOpOCTH
10 LenTpocTpeMHUTENBHOE
YCKOpEHHUe
IIepBrIii 3ak0H HproTOHA. bubmotera [JOK
11 https://m.edsoo.ru/ff0ae61
Bexrop cuiel )
Bropoii 3akoH HeroTOHA. bubmorexa T[IOK
12 . https://m.edsoo.ru/ff0ae72
PaBHOpelicTByIOIIAdA crta .
Tpernii 3akoH HproToHAa. bubmoreia HOK
13 https://m.edsoo.ru/ff0ae98
Cynepno3unus cui 5
Pemenue 3amau Ha bubmuorexa [JOK
14 [IPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Hprorona ¢
bubmnoreka LIOK
Cwuita ynpyroctu. 3akoH
15 https://m.edsoo.ru/ff0aeca

2



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

Perenue 3agay o reme

16
«Cuna ynpyroctm
JlaGoparopHas pabota bubnuorexa [IOK
17 «Omnpenenenune )KeCTKOCTU https://m.edsoo.ru/ff0aee2
HPYKUHBI» 8
bu6mmoreka [IOK
18 Cuna TpeHus https://m.edsoo.ru/ff0af73
8
bu6mmorexa [JOK
Pewenue 3amau no reme
19 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» p
JlaGopaTopHnas pabota
" bu6mmoreka [IOK
Onpenenenue
20 https://m.edsoo.ru/ff0af8b
Kod(duLmeHTa TpEeHUs .
CKOJIbKeHUs" B
Penrenue 3amad mo teme bu6mmoreka [IOK
21 "3akonbl Herorona. Cuna https://m.edsoo.ru/ff0afb8
yrpyroctu. Cuna tpeHus" €
Cuna TSKECTH U 3aKOH
Bbu6mmorexa [JOK
BCEMHUPHOT'O TATOTCHHUS.
22 https://m.edsoo.ru/ff0af04
YckopeHue cBOOOIHOTO 4
TaJICHUS B
Ypok-koHpepeHus
"JIBM>KEHHE TEJI BOKPYT
23 IPaBUTALUOHHOIO LICHTPA

(ConHeuHas cucTema).
I'amakTuxn"



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

Perenue 3agay o reme

24 "Cuia TSKECTH U 3aKOH bubmorexa HOK
" https://m.edsoo.ru/ff0af5f8
BCEMHPHOTO TATOTCHUS
IlepBas kocMHuueckas bubmuoreka [IOK
25 ckopocTs. HeBecomocTs n https://m.edsoo.ru/ff0af33
HEPErpy3Ku €
PaBHOBecue MaTepuanbHON
TOYKH. AOCOJIIOTHO TBEPAOE
" bubmuoreka [JOK
Teno. PaBHOBecue TBEPAOTO
26 . N https://m.edsoo.ru/ff0afe3
TeJla ¢ 3aKpeIUIEHHON OChIO 6
BparieHusi. MOMEHT CHIIBI. -
enTp TsKECTH
PaBHOBecHe MaTepuabHON
TOYKH. AOCOIIOTHO TBEPAOE
7 Teso. PaBHOBecHe TBEPAOTO
TeJla ¢ 3aKPEIUIEHHOI OChIO
BpailieHusi. MOMEHT CHJIBI.
LlenTp TsKECTH
Pemenwe 3agau mo Teme bubmnoreka [IOK
28 "MowmenT cuibl. Llentp https://m.edsoo.ru/ff0b02b
TsKecTH" 4
IToaroroBka Kk KOHTPOJIBHOM
bubmuoreka [JOK
pabote 1o Teme
29 " https://m.edsoo.ru/ff0b040
MexaHn4ecKkoe ABIKCHHE. 2
Bzaumogeiictsue ten" -
30 Kontponbhas pabota no bubnuorexa [IOK

TeMe "MexaHnueckoe

https://m.edsoo.ru/ff0b06e



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

nBkenne. Bzanmonencraue

Tex"

(]

Nmnynsc Tena. UMirysase
CUJIBL. 3aKOH COXPaHEHUS

bu6mmoreka [JOK

31 https://m.edsoo.ru/ffOb07f
UMITyJIbCa. YIIPpyroe u N
HEYIIPyroe B3auMO/ICHCTBHE -
Pemenue 3amau no teme bubmuorexa [JOK
32 "3aKkoH coxpaHeHUs https://m.edso0.ru/ff0b096
uMIyJbca" c
Ypok-koHbepeHIHs
33 "PeakTrBHOE TBIKEHHUE B
IpUpOJIE U TEXHUKE"
Mexanuyeckast pabota u bubmorexa LIOK
34 https://m.edsoo.ru/ff0b0a8
MOIIIHOCTb i
bu6mmoreka [IOK
PaboTa cHIIBI TSOKECTH, CHIIBI
35 https://m.edsoo.ru/ff0b0db
YIOPYTOCTH U CUJTBI TPEHUS g
JlaGopaTtopHnast pabota
«Onpenenenne padoThl CUIIbI
36 TPEHUs IPU pAaBHOMEPHOM
JIBI>KEHUHU TeJa 1o
TOPU30HTAJILHOM
MMOBEPXHOCTH»
37 CBsi3b 2HEprUH U PabOTHI.
[TorenuuanpHas SHEPTUSA
38 Kunernueckast sHeprus. bubnmnorexa [[OK



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b06ec

Teopema 0 KHHETHYECKOU https://m.edsoo.ru/ff0b0c3
DHEPTUH 2
19 3aKOH COXpaHEeHHsI SHEPTUU
B MEXaHHUKE
JlaboparopHas paboTa bubnuoreka [IOK
40 «3yueHune 3akoHa https://m.edsoo.ru/ff0b12f
COXPAaHEHHUS SHEPTUN €
bu6morexa [JOK
KonebaTenbHoe NBIKEHUE U
41 https://m.edsoo.ru/ff0b185
€ro XapaKTEePUCTUKH "
3aryxatomue KojaebaHusl. bubnuoreka [IOK
42 By KIeHHBIE KOTeOaHMs. https://m.edsoo.ru/ff0b20f
Pe3onanc 0
43 MaremaTuyueckuii u
MIPYKUHHBIH MasTHHKA
Ypok-uccnenoBaHue
bu6mmorexa [JOK
«3aBUCUMOCTH TIEpHOJa
44 N https://m.edsoo.ru/ff0b197
KoJie0aHU# OT )KECTKOCTHU .
IIPY’KUHBI U MacChl rpy3a» -
45 [IpeBpatieHre SHEPTUU MpU
MEXaHUYECKUX KOIEOAHUIX
JlaGopaTtopHnast pabota
bubmnoreka LIOK
«OmpeneneHue 9acToThl U
46 . https://m.edsoo.ru/ff0blae
nepuo/ia KojaeoaHui .
IPYKUHHOTO MasiTHUKa -
47 JTaGoparopHas pabora Bbubnmoreka [IOK



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

«IIpoBepka HE3aBUCHMOCTH
nepuojia KojaebaHuii rpysa,
IIOABCIHICHHOI'O K HUTH, OT
Macchl Tpy3a»

https://m.edsoo.ru/ff0b197
a

48

MexaHW4eCKHUe BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJH. [IpogonbHbIe 1
MOTIEPEYHBIE BOJIHBI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b21f
e

49

Ypok-koHpepeHus
"MexaHH4eCKHE BOJIHEI B
TBEPJIOM TEJIE.
CelicMuyeckue BOJHEI"

50

3ByK. Pacnipoctpanenue u
OTpaKeHHE 3BYyKa

51

Ypok-uccnenoBaHue
"HaluroieHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOTHI"

52

['poMKOCTb 3BYyKa U BbICOTA
TOHA. AKyCTUYECKHUI
pEe30HaHC

53

VYpok-koHpepeHus
"VnbpTpa3Byk U HUHQPA3BYK B
MIPUPOJE U TEXHUKE"

bubmnoreka LJOK
https://m.edsoo.ru/ff0b23c
a

54

IToaroroBka K KOHTPOJIBHOMU
pabote mo Teme "3aKOHBI
coxpaHeHus. MexaHnyeckue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f
0



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

KoJicOaHUA U BOJTHBI"

55

KonrponbHas pabora no
TeMe "3aKOHBI COXPAHEHUS.

MexaHn4ecKHe KoueOaHus u

BOJIHBI"

56

DIIeKTpOMarHuTHOE TOJIE.
3J'I€KTpOMaFHI/ITHBIe BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2ab
e

57

CaoiicTBa
AJIEKTPOMATHUTHBIX BOJH

58

Ypok-koudepennus "[lkana

AIIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBaHue
ANIEKTPOMATHUTHBIX BOJIH
IJISE COTOBOM CBS3H"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe
6

59

Ypok-uccienopanue
"N3y4yeHue CBOMCTB
AIIEKTPOMATrHUTHBIX BOJIH C
MOMOIIbI0 MOOMJIBHOTO
tenedona"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6
c

60

Pemenne 3amau Ha
OIpEAEICHUE YaCTOThI U
JJINHBI BHGKTpOMaFHHTHOﬁ
BOJIHBI



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe

DneKTpOMarHuTHas pupoia

bubmnoreka LIOK

61 cBera. CKOpOCThH CBETA. https://m.edsoo.ru/ff0b31d
BoJHOBBIE CBOICTBA CBETA 0
M CcTOYHUKHN CBETA.
[IpsamosnnHeitHOE bubnnorexa [IOK
62 PACIpOCTpaHEHIE CBETa https://m.edsoo.ru/ff0b365
NIPOCTPaHEHHUE CBETA.
8
3armenus Connua u JIyHsl
3aKOH OTpa)KE€HUsI CBETA. Bt OK
NOINOTEKA
3epkana. Pemenue 3amad Ha 1
63 https://m.edsoo.ru/ff0b3 8¢
MPUMEHEHHUE 3aKOHA
4
OTpak€HHUs CBETa -
bubmunoreka IHOK
[Ipenomnenue cera. 3aK0H 1
64 - cpera https://m.edsoo.ru/ff0b3ae
MPETOMIIEHHS CBET
P a
ITonHoe BHyTpeHHEE
OTpa)KCHHUE CBETA. BubmauoTeka 1HOK
65 Hcnonp30BaHue MOJIHOTO https://m.edsoo.ru/ff0b3c5
BHYTPCHHCIO OTPAXXCHUS B €
OINTUYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccneqoBanue
66 3aBUCUMOCTH yIJ1a
MIPEJIOMJIEHUSI CBETOBOI'O
Jy4a OT yIJia MaJIeHUs Ha
rpanune "Bo3ayx-crexsio""
67 VYpok-koHpepeHus

"Hcnoip30BaHue IIOJTHOIO



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0

BHYTPEHHETO OTPA>KECHUS:
CBETOBO/IBI,
ONITUKOBOJIOKOHHAS CBA3b"

JInnzel. OnTHyeckas cuia

bu6mmorexa [JOK

68 https://m.edsoo.ru/ff0b32
JIUH3BI
(Y
n . bu6mmoreka [IOK
OCTPOEHHE N300paKEHH B
69 https://m.edsoo.ru/ff0b444
JTUH3aX
a
JlaGopaTtopHnast pabota
"Onpeneneane HOKyCHOTO bubmorexa LIOK
70 . https://m.edsoo.ru/ff0b420
pacCTOSHUS ¥ ONITHIECKON p
CHJIBI COOMparoNIeH JTNH3bI" -
VYpox-KkoH(pepeHus bub6nuoreka [IOK
71 "Onruyeckue JINH30BbIE https://m.edsoo.ru/ff0c0a7
npudopsr” e
r bu6mmoreka [IOK
71a3 KaK ONTHYeCKas
72 https://m.edsoo.ru/ff0b468
cucrtema. 3peHue A
VYpok-koHpepeHuus
73 "edextol 3penus. Kak
COXpaHUTH 3peHue"
Paznoxenue Oenoro ceera B
bu6mmoreka [IOK
cnektp. OneiTel HptoTOHA.
74 https://m.edsoo.ru/ff0c0f4
CrnoxeHue CreKTpantbHbBIX .
nBeToB. [{ucnepcus ceera -
75 JIaGopartopHas paborta buburoreka IIOK



https://m.edsoo.ru/ff0c0f4c
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"OnBITHI MO PA3JI0KEHUIO
0enoro cBeTa B CHEKTP U
BOCHIPUATHUIO LIBETA
IPEMETOB MPH UX
HaOJIOZICHUY Yepe3
1[BETOBBIE (QUIHTPHI"
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YPOK-IIPaKTUKYM
"BoaIHOBBIE CBOIICTBA CBETA:

76
Jycriepcust, HHTepQepeHnus
u nudpakaus”
bubmuoreka [JOK
Omnbithl Pe3epdopna u
77 phopa https://m.edsoo.ru/ff0c12a
IUTaHeTapHasi MOZeIb aToMa g
73 [Toctynatel bopa. Moaens
aroma bopa
Hcnyckanue 1 NOrJIouieHre bub6nuorexa [IOK
79 cBeTa aToMOM. KBaHTHI. https://m.edsoo.ru/ff0c144
JInnelyaTeie CIIEKTPBI c
YPOK-TIPaKTHKYM Bub6mnorexa LIOK
80 "Habmroienne ciekTpoB https://m.edsoo.ru/ff0c155
ucnyckanus" 0
bubmnoreka LIOK
81 PannoakTHBHOCTE U €€ BUILI https://m.edsoo.ru/ff0c167
2
CtpoeHure aTOMHOTO sijipa bubmorexa LIOK
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HYKJ'IOHHaH MOACIb
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bu6mnoreka [IOK

PannoaktuBHbIE

83 . https://m.edsoo.ru/ff0clal
npeBpaieHus. M30tormnsl 4
Pemenwne 3agau o Teme: bu6mmoreka [JOK

84 "PanuoakTuBHBIC https://m.edsoo.ru/ff0c1b4
npeBpauieHus " a

85 [Tepuon nomypacmnana
Ypok-koH(pepeHIus
";)a,Z[I/IOB.KfI)/IBIiILIe U3IYUYCHUS Bubmiorexa [JOK

86 Y https://m.edsoo.ru/ff0c212
B MIPUPO/JIE, MEAUIUHE, p
TexHuKe" a
SnepHble peakuu. 3aKOHBI bubnuoreka [IOK
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MacCOBOTO YHCE 8
DOHeprus CBA3M aTOMHBIX bubnmorexa [IOK

88 anep. CBsI3b Macchl U https://m.edsoo.ru/ff0c1d7
dHEPIrun a

29 Pewenue 3amau no reme
" nepusle peakuun”
Peakuuu cuHTe3a U AeieHus bubmuoreka [{OK

90 anep. UctouHuku sHepruu https://m.edsoo.ru/ff0c1e8
ComnHna u 3BE31 8
VYpok-koHpepeHIus

91 "SI nepHas SHEpreTHKa.

JlelicTBUA paIOaKTUBHBIX
W3JIYYEHHUI Ha )KUBbIE
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OpraHu3msl"

IToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme

bu6mmorexa [JOK

92 "DeKTpOMarHuTHOE MOJIE. https://m.edsoo.ru/ff0c223
DNEeKTPOMAarHUTHHIE BOJHBI. e
KBanToBEI€ siBieHUA"
KoHnTtponbhas pabota mo
93 Teme "DJIEeKTPOMArHUTHOE
moJie. DJIEKTPOMarHuTHBIC
BoJIHBI. KBaHTOBBIC sIBICHUS"
[ToBTOpEeHME, 00600IIECHNE. Eut6 OK
noInoTEKA
JlaGopaTopHnbie paboThI 1O !
94 pey "BaanmoeiicTsie https://m.edsoo.ru/ff0c245
Kypcy HMOJIEHCTBH
Ten" :
[ToBTOpeHue, 06001IIeHNE. Eu6 OK
nOJINOTEKA
Pemenue pacueTHbIX U !
95 aMeCTRe a8 110 https://m.edsoo.ru/ff0c257
YECTBEHHBIX 3aa4 II
2
teme "TeruoBbie poiecch”
[ToBTOpEeHME, 000OIICHHE.
Pelenue pacueTHbIX U bubnunoreka [JOK
96 KayeCTBECHHBIX 3aJ1a4 1O https://m.edsoo.ru/ff0c2a2
teme "KIIJ TemioBbix 2
nBuraresei”
[ToBTOpenwme, 0600IICHHE.
’ bub6mnoreka [IOK
Pemenne pacueTHbIX 1
97 p https://m.edsoo.ru/ff0c2b3

KaueCTBEHHBIX 3aJ1a4 110
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AIEKTPOYCTAaHOBOK"

[ToBTOpenue, o6o0IIEHHE.

bu6mmoreka [JOK

98 JlaGopaTopHbie pabOTHI 11O 1 1 https://m.edsoo.ru/ff0c2c5
Kypcy "CseToBbl€e siBIEHHA" 2
[ToBTOpenue, 0600IICHHE.
Pabora ¢ TekcTamMu o TeMe bubmorexa LIOK

99 " 1 https://m.edsoo.ru/ff0c2d6

3aKOHBI COXpPaHEHUs B .

MexaHuke" -
[ToBTOpenue, obo0mImIEeHHE. bubmmoreka [IOK

100 Pabota ¢ TexcTaMu 1o TEMeE 1 https://m.edsoo.ru/ff0c2e8
"Kone6anus u BoJHbBI" 2
[ToBTOpenue, o6o0IIeHHE. bubnuorexa [IOK

101 Pabora ¢ TekcTamMu o TeMe 1 https://m.edsoo.ru/ff0c304
"CseTOBbI€E ABlIEHUT" 4
[ToBTOpenue, 0600IICHHE.

102 Pabora ¢ TekcTamMu o TeMe 1
"KBanToBas u saepHas
¢$uzuka"
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MPOBEPAEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBbI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

7 KIIACC
Kon nposepsiemoro IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbI
pe3yabTara OCHOBHOT0 00111er0 00pa3oBaHus
1.1 UCIMOJIb30BaTh U3YyUYEHHbIE TOHATHUS
- pa3nuyaTh SBICHUS MO OMHCAHHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
' JTaHHOE (PU3UUYECKOE SIBJIICHUE
pacro3HaBaTh MPOSBICHHWE HM3YYCHHBIX (HU3MUECKUX SIBJICHUH B OKPYXKAlOIIEM MHpE, B TOM YHCIIE
1.3 ¢buznyeckue SBJICHUS B MPUPOJIE, TIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIIEIATH
CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UIECKUX SBICHHM
OIMCHIBATh M3YUYECHHBIE CBOWCTBA TeJ M (PU3MUYECKHE SABJICHHUS, UCIONB3Ys (DPU3UYECKHE BEIUYHMHBI, IPU
14 ONHCAaHUU TPABWIBHO TPAKTOBAaTh (PU3MYECKUN CMBICI HCIOIb3YyEMbIX BEIMYMH, UX OOO3HAUECHUS U
' €AUHULIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (DOPMYIIBI, CBA3BIBAIONINE JAHHYIO (PH3UYECKYIO BEIUYUHY C
IPYTUMH BETTMUYMHAMHU, CTPOUTH TPa(UKK U3yUEHHBIX 3aBUCUMOCTEH (HPU3MUECKIX BEITNIUH
s XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SABICHHS W MPOIECCHI, UCTIONb3Ysl U3yYeHHbIE 3aKOHBI, IPU
' 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alUCHIBATh €T0 MATEMAaTUUYECKOE BhIpaKCHHE
1.6 OOBSICHATh (DU3UYECKHE SIBJICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE CHUTyalul




MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBISIBIATh MPUUYMHHO-CICCTBEHHBIE CBSA3H, CTPOHUTH
o0BsICHEHHE W3 | — 2 JTOTMYECKHUX IIaroB ¢ ONmopoi Ha 1 — 2 U3ydeHHBIX CBOMCTBA (DU3UYECKUX SBICHHM,

(bI/I?;I/I‘-IeCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemaTh pacuéTHbIe 331a4u B 1 — 2 AeWCTBUS, UCIIONB3Ysl 3aKOHBI M (POPMYJIbI, CBA3BIBAIOIINE (PU3UYECKHE
BEJIMYMHBI: HA OCHOBE aHaJlM3a YCJIOBHS 3aJlauM 3allMChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3NUECKUE
BEIMYMHBI B (OPMYJbl U NPOBOAUTH Pacu€Thl, HAXOAMTH CIIPABOYHbBIC IaHHBIE, HEOOXOIMMBbIE IS

peiCHus 3a1a4, OUCHUBATH PCATTUCTUIHOCTD HOHy‘IGHHOI\/JI (1)I/ISI/I‘ICCKOI\/’I BCJINYHHBI

1.8

paciio3HaBaThb HpO6JIeMI)I, KOTOPBIC MOXHO PCHIUTH IMPU ITOMOIIH CI)I/ISI/I‘-IGCKI/IX MCTOA0B, B OIIMCaHUH
HUCCIICAOBAHUA BLIACIIATH IMPOBEPACMOC IPCAIIOJIOKCHUC (FI/IHOTCS}’), pas3iniuaTb U HUHTCPIIPCTHPOBATDH

HOJIy‘-IGHHBIﬁ PE3ybTaT, HAXOJUTH OIINOKHU B XOJ¢ OIlbITa, ACJIAaTh BBIBOJBI 11O €T0 pC3yJIibTaTaM

1.9

NPOBOJIUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUN WM (PU3HMUECKUX CBOMCTB  Tell:
(dbopMyIIHpOBaTh MPOBEPSEMBIE MPEANIONIOKEHHS], COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYy10BaHUS,

3allMChIBATh XO/J OIIbITAa U (bOpMyJ'H/IpOBaTL BBIBOJbI

1.10

BBIIIOJHATL IIPAMBIC U3MCPCHUA C HUCIIOJIB30BAHHUEM AHAJIOTOBBIX U I_II/I(l)pOBBIX HpI/I60p0B, 3allMChIBAThb

MOKa3aHusi IPUOOPOB C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

IIPOBOAMTH MCCIIEAOBAHUE 3aBUCHUMOCTH OJHOM (PU3NYECKOM BEJIMYUHBI OT APYroil C MCHOIb30BAaHUEM
IOPSAMBIX M3MEPEHUH, y4yacTBOBaTh B IUIAHMPOBAHHWU Y4E€OHOI'O HCCIIEOBaHUs, COOMpaTh YCTAaHOBKY U
BBIMIOJIHATh M3MEPEHUs], cJexys MpeaoKEeHHOMY IulaHy, (UKCHPOBATh pe3yJbTaThbl IMOJTYYEHHOU
3aBHCHUMOCTH (DU3MUYECKUX BEIUYMH B BHJIE MPEAJIOKEHHBIX TaONUIl U TpaduKOB, JeJIaTh BBIBOABI I10

pe3yiibTaTaM HUCCICAOBaHUA

1.12

MMpOBOAUTL KOCBCHHBIC U3MCPCHUA (I)I/ISI/I‘ICCKI/IX BCJIMYHH, CJICAYS npennomeHHoﬁ HHCTPpYKIUU: TIpU

BBIIIOJHEHUHM M3MEPEHHH COOMpaTh SKCIEPUMEHTAIbHYI YCTAHOBKY M BBIYMCISATH 3HAUEHHE HCKOMOM




BCIINYHHBI

1.13

coOIroIaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH IPU paboTe ¢ 1abopaTOpHEIM 000y I0OBaHUEM

1.14

yKa3bIBaTh TMPHHLMUIBI JEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB, XapaKTE€PU30BaTh IPUHIIMIIEI
NEHCTBUS M3yUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C MOMOIIBIO UX OMHCAHUS, UCIIONIb3YS 3HAHUS

0 CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MIPUBOIUTH PUMEPHI (HAXOAUTh MH(POPMALIUIO O MPUMEpax) MPaKTHUECKOTO UCIOIb30BaHUs (PU3NUECKUX
3HaHUU B TOBCEIHEBHON XHU3HU JuIs oOecredyeHuss Oe30macHOCTU IMpH oOpallleHuu ¢ mnpudopamu U
TEXHUYECKUMHU YCTPOHCTBAMMU, COXPAHEHHS 310POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHNUS B

OKpY’Karollleu cpese

1.16

OCYHICCTBJIATH OT60p HCTOYHUKOB PIH(bOpMaI_[I/II/I B CCTHU I/IHTepHeT B COOTBCTCTBUU C 3aJaHHBIM
IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE HMCIOIIUXCH 3HAaHUM | HYTéM CpaBHCHHA Pa3JIMYHBIX HMCTOYHHKOB

BBIJICJIATH MHPOPMALIUIO, KOTOPAs SIBJISIETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM

1.17

UCMOJIb30BaTh IPH BBIMOJHEHUM YYEOHBIX 3aJaHUN HAyYHOIOMYJSAPHYIO JUTepaTypy (usnueckoro
CoJlepKaHusl, CIIpaBOYHbIE MaTepUalbl, pecypchbl ceTu MHTepHeT, BiaieTh NpuéMaMu KOHCTIEKTUPOBAHUS

TeKCTa, MpeoOpa3oBaHus HH(POPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO371aBaTh COOCTBEHHbBIC KPAaTKUE NMHCHMEHHBIE M YCTHBIE COOOILICHHS HAa OCHOBE 2 — 3 HCTOYHHUKOB
uHpopManuu (PU3MUECKOTO COAEp)KaHUS, B TOM 4HCIe NyONWYHO [enaTh KpaTKHe COOOUICHHS O
pe3ynbTaTax MPOEKTOB WIIM YYEOHBIX HWCCIEIOBAaHHM, NMPH 3TOM TPAMOTHO HCIIOJIb30BAaTh H3yUYECHHBIN

MOHATUIHBIN anmapat Kypca (U3HMKH, COTPOBOXKAATH BBICTYIIJICHHUE TPE3eHTalUeH

1.19

IIpU BBIIIOJIHCHUHA y‘-Ie6HBIX IIPOCKTOB U I/ICCJ'IGIIOBaHI/Iﬁ pacupeaciATb 00513aHHOCTH B rpynmnec B
COOTBCTCTBHH C IIOCTAaBJICHHBIMHU 3aJadaMHu, CJICIHUTHb 3a BBIIIOJJHCHHEM IlJIaHa I[Gf/iCTBHﬁ, aICKBaTHO

OLICHHUBATH COOCTBEHHBIH BKJIal B  OCATCIIBHOCTb  T'PYIIIIbI, BBICTPANBATH KOMMYHHKATHBHOC




B3aHMOII€I>'ICTBI/IC, YUUThIBasA MHCHHUEC OKPYIKAIOIIUX

8 KUIACC

Kon nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI 00pPa30BaTe/IbHOI MPOrpaMMBbl
OCHOBHOTIO 00111ero 00pa3oBaHus

1.1

HUCIIOJIB30BaThb IOHATHUA

1.2

pa3jiniaTth SBJICHUA IO OIHMCAHUIO UX XapPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIHUX

JTaHHOE (PU3MUECKOE SBJICHHUE

1.3

pacro3HaBaTh NPOSIBICHUE HW3YyYEHHBIX (U3NYECKUX SBICHHHA B OKpPY)KalOIMeM MHpE, B TOM YHCIE
¢uznyeckre SBICHUS B MPHUPOJE, NMPU ATOM IMEPEBOAUTH MPAKTUYECKYIO 3aJadyy B y4eOHYIO, BBIICIATH

CyLIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUN

1.4

OIMCHIBATh M3yYEHHBIC CBOMCTBA Tel M (U3MYECKUE SBICHHS, MCIONb3Ys (U3NUYECKUE BEIUYMHBI, MPU
ONMCaHWM NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3yEMbIX BEIMYMH, 0003HAUCHUS U €IUHHIIBI
($u3NYeCKUX BEJIMYMH, HAXOIUTHh (POPMYJIbI, CBA3BIBAIOIIME JaHHYIO (DU3NYECKYIO BEIUYHHY C JAPYTHMMHU

BEJIMYMHAMU, CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PHU3HUECKUX BEIUYUH

1.5

XapaKTCpPU3oBaTh CBOMCTBa TCII, (bHSI/I‘-IGCKI/Ie ABJICHUA W NPOUECCChI, UCIIOJIB3Ys M3YUCHHLIC 3aKOHBI, ITPU

9TOM aBaThb CJIOBCCHYIO (1)0pMy.TII/IpOBKy 3aKOHAa U 3alIMCBIBATh €I'0 MAaTCMAaTUYCCKOC BBIPAKCHUC

1.6

OOBSACHSATH (1)1/131/[‘{601(1/16 mpouecCChbl U CBOMCTBaA TCJI, B TOM 4YHCJIC N B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPaKTHUKO-
OPHUCHTHPOBAHHOTO XapaKTEpa: BBIABIATH MPUIUHHO-CIICACTBCHHBLIC CBA3U, CTPOUTH o0bsAcHeHHe n3 1 — 2

JIOTUYECKUX IIaroB ¢ MOMOINIBI0 | — 2 W3yYeHHBIX CBOMCTBA (DU3HUYECKUX SBJICHUH, (DU3NUYECKUX 3aKOHA WU




3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbIe 3a7auu B 2 — 3 NeCTBUS, UCIOIB3YsI 3aKOHBI M (HOPMYJIBI, CBSI3BIBAIONINE (DU3NIECKHE
BEIWYMHBI: Ha OCHOBE aHaIW3a YCJIOBMS 3aJayM 3allMChIBATh KPATKOE YCJIOBHE, BBIABIATH HEAOCTATOK
JAHHBIX JUIS PELICHUs 3a/1a4M, BBIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE Ul €€ PelIeHus, IPOBOIUTh

pvaéTBI M CPAaBHUBATH NNOJIYUYCHHOC 3HAYCHHE (1)H31/I'—IGCKOI>1 BCJINYHHBI C U3BECTHBIMU JaHHBIMU

1.8

pacrio3HaBaTb HpO6J'IGMBI, KOTOPBIE MOXXHO pPEIIHUTHL IIpU IMOMOIIH (1)1/131/1qu1<1/17( MCTOOOB, HCIOJb3Ys
OIMMCAHUC HCCIICAOBAHUS, BBIACIIATH IMPOBCPACMOC NPCAIIOJIOKCHUC, OLCHUBATH IPABUIIBHOCTHL ITOPAAKA

IIPOBCACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOAbI

1.9

MIPOBOJIMTH OIBITHI IO HAOIOICHUIO (PU3UUYCCKUX SBICHUN WM (U3NICCKUX CBOWCTB TeIl: (OPMYITUPOBATH
MPOBEPSEMBIC MPEAIOIOKEHHS, COOUPATh YCTAHOBKY W3 MPEUIOKEHHOTO 000pYyIOBaHHS, OMHMCHIBATH X0

orbITa ¥ GOPMYyIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATL IIPAMBIC H3MCPCHUA C HCIIOJIB30BAHHUCM AHAJIOTOBBIX HpI/IGOpOB U JAaTYHUKOB (I)I/IBI/I‘-IGCKI/IX

BEJIMYMH, CPAaBHUBATh PE3YJIbTAThl U3MEPEHUI ¢ YUETOM 3a1aHHOM a0COJIFOTHOM MOrPEeNIHOCTH

MIPOBOJIUTH KCCJICIOBAHNE 3aBUCUMOCTH OIHOM (PU3MUECKOW BEJMYMHBI OT JAPYTOHM C HCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUI: MJIaHHUPOBATh MCCIEAOBaHNUE, COOMPATh YCTAHOBKY U BBHIMOJIHATH U3MEPEHUS, CIEIys
MIPEITIOKEHHOMY TIJIaHy, PUKCUPOBATH PE3YNIBTATHI OJyYSHHOW 3aBUCUMOCTH B BUJIC TaOJIHI] U rpaduKOB,

ACJIaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIECA0OBaHUA

1.12

MPOBOANTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUMX BEJIMYMH: IUIAHUPOBATh U3MEpeHHs, coOuparb

OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYS HpCI[HO)KeHHOfI HHCTPYKIMU, U BEIYUCIIATh 3HAYCHUC BCIIMYNHBI

1.13

co0uro1aTh MpaBuiIa TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI AEWCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOW Ha MX

OMMCAHUs, WCIOJIb3Ys 3HAHUS O CBOMCTBaX (U3MYECKUX SIBJICHUH U HE0OXoAuMble (U3HUYECKUe




3aKOHOMEPHOCTH

1.15

pacro3HaBaThb MPOCTBIC TEXHUYCCKUC yCTpOfICTBa U U3MCPUTCIILHBIC HpI/I60pI>I 10 CXEMaM U CXCMaTHUYHBIM
PUCYHKaM, COCTaBJIATE CXCMbI JICKTPHICCKUX ueneﬁ C IIOCJICAOBATCIIbHBIM U IIAPAJIJICIIbHBIM COCAMHCHUCM

QJICMCHTOB, pa3jindasl YCJIOBHBIC 0003HaYEHHS JIIEMECHTOB QJICKTPHUICCKUX ueneﬁ

1.16

MIPUBOAUTH TPUMEPHI (HAXOAUTh MH(POPMAIIUIO O MPUMEPAX) MPAKTUYECKOTO MCIOIb30BaHUS (UZUUECKUX
3HAHUWA B TOBCEIHEBHOW MU3HU g oOecriedeHHs Oe30MacHOCTH MpH OOpalleHuH C MNpudopamMu U
TEXHUYECKUMHU YCTPOICTBaMHU, COXPAHEHUS 3[JOPOBbS U COOJIIOJICHHUSI HOPM HKOJIOTHYECKOTO MOBEICHUS B

OKpY’Karollen cpene

1.17

OCYIIECTBIISATH MOUCK WHGOpMANUU (HU3MIECKOTO COAepKaHus B CeTH MHTEpHET, Ha OCHOBE MMEIONTUXCS
3HAaHUUA U MyTEM CPAaBHEHUS JOMOJHUTENbHBIX HCTOYHUKOB BBIACIATH MH(OpPMALMIO, KOTOpAsl SBISETCS

MIPOTHUBOPEYNBON MIIM MOXKET ObITh HEJTOCTOBEPHOM

1.18

UCTOJb30BaTh TPU BBINOJIHEHUH YYE€OHBIX 3aJaHUi HayYyHO-IOIMYJSIPHYIO JIUTEpaTypy (HU3HIECcKOro
COZIepKaHus, CIPABOYHBIE MAaTepUasbl, pecypchl cetn MHTEpHET; BianeTh NpuéMaMu KOHCIEKTHPOBAHHUS

TCKCTa, Hp606p330BaHI/I5{ I/IH(l)OpMaLII/II/I W3 OJJHOM 3HAKOBOM CHCTEMEI B APYTYHO

1.19

cOo31aBaThb COOCTBEHHBIE IHCbMEHHBIE U KpaTKUC YCTHBIC COO6H.I€HI/I$I, 060611[8.5{ I/IHq)OpMaI_[I/IIO u3
HCCKOJBKHX HCTOYHUKOB (1)I/I3I/I‘~I€CKOFO COJACpIKaHud, B TOM YHUCJIC Hy6JII/I‘-IHO NpEACTABIATE PC3YJIbTAThL
HpOCKTHOﬁ nin HCCHGHOB&TGHBCKOfI ACATCIIBHOCTH, IIPU 3TOM TI'PaMOTHO HCIIOJb30BaTh I/ISY‘ICHHBIﬁ

MOHATUIHBIN anmapat Kypca (pU3MKH, CONPOBOXKAATH BRICTYIIJICHUE TIPe3eHTalnel

1.20

IIPU BBITMOJIHEHUH YYE€OHBIX IPOSKTOB U UCCIEA0BAaHUN (DPU3NYECKHX MPOLIECCOB paclpeeisiTh 00I3aHHOCTH
B IpylIleé B COOTBETCTBHM C IIOCTAaBJIECHHBIMHU 33Ja4aMH, CJIECIAWTHh 34 BBIIOJHEHHEM ILJIaHA JEUCTBUM H
KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B J€SITEIbHOCTb I'PYMIIbI, BHICTPAUBATh

KOMMYHHKAaTHBHOC B3aHMOII€I>'ICTBI/IC, MMPOsABJIAA TOTOBHOCTH Pa3speulaThb KOH(bJ'II/IKTBI




9 KUIIACC

Kon nposepsiemoro IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM ITPOrPaMMBbI
pe3yJjbTara OCHOBHOI0 00111er0 00pa30BaHus
1.1 WCII0JIb30BaTh U3yUYEHHBIE TOHATHS
- pa3nuuaTh SBJICHUA 110 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX
' TaHHOE (PU3HUYECKOE SIBIICHUC
pacro3HaBaTh TNPOSBICHHE H3YYECHHBIX (U3NUECKUX SIBICHUI B OKpPYXKAIOUIEeM MHpPE, B TOM YHCIE
1.3 (uznueckue sSBIEHUS B MPHUPOJE, IIPH 3TOM MEPEBOJUTH MPAKTUUYECKYIO 33Jauy B y4eOHYIO, BBIICIATD
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHM) (PU3NIECCKUX SIBICHUI
OIMCHIBATh U3yUCHHBIE CBOMCTBA Tel U (pU3MUECKHE SBICHHS, UCHOB3Ys (PU3MUECKUE BETUYMHBI, IPU
14 OMMCAaHWU TPABUIBHO TPAKTOBaThb (PU3UUYECKHI CMBICI HCHOJb3YEMBIX BEJIMYUH, OOO3HAUEHUs U
. €IMHUIIB! (PU3MYECKUX BETUYMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO BEIUYHHY C
JPYTMMU BETMYMHAMU, CTPOUTH I'papUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETMUHH
s XapaKTepu30BaTh CBOICTBA TeJl, PU3NUECKUE SIBJICHHS U MIPOLIECCHI, UCIIONIb3Ysl U3yUEHHBIE 3aKOHBI, IPU
. 3TOM J]aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMAaTUYECKOE BhIpaKECHHUE
OOBSACHATH (PU3MUEcKHe MPOIEeCChl U CBOWCTBA TEJ, B TOM YHUCJIE M B KOHTEKCTE CUTyaIMil MPaKTHKO-
L6 OPUEHTUPOBAHHOT'O XapaKTepa: BBIABIATh MPUYMHHO-CICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2 —
' 3 JOTMYECKHUX IIaroB C MOMOIIBI0 2 — 3 U3YUYEHHBIX CBOWCTBA (PM3MUYECKUX SIBICHUN, GPU3NYECKUX 3aKOHA
WJIA 3aKOHOMEPHOCTH
1.7 pemaTts pacu€THbIe 3a/1a4yd (OMUPAOIIMEcss HAa CUCTeMY W3 2 — 3 ypaBHEHHUH), MCIONb3Yysl 3aKOHBI U




(i)OpMy.HI)I, CBA3bIBAIOIINEC (1)I/I3I/I‘-IGCKI/I€ BCJIMYHMHBI: Ha OCHOBC aHa/JIM3a YCJIOBUA 3ada4dMd 3allCbhbIBATb
KpaTKO€ YCJIOBHUEC, BBIABJIATL HEAOCTAOIIUC HIIN HM30BITOYHBIE JaHHBIC, BBI6I/IpaTL 3aKOHbI 1 (bOpMYJ'IBI,
HCOGXOIII/IMLIC JJIg PpCIICHUA, TPOBOAUTH paC‘-IéTLI 1 OICHHUBATH PCATITMCTUIHOCTD IMOJTYYCHHOI'O 3HAYCHU A

(hbU3UIECKON BETUUHHBI

1.8

pacro3HaBaTb l'IpO6J'IeMBI, KOTOPBIC MOXHO pPEHIUTH IIPU ITOMOIIU (bHSH‘IeCKI/IX MCTOA0B, HCIIOJIB3YS
OIMMCAHUC HCCIICAOBAHUWA, BBIACIIATH MPOBCPACMOC IPCAIIOIOKCHNUE, OLUCHHUBATH IPABUWIBHOCTL IOPAAKA

MIPOBCACHHA NCCICAO0OBAHUs, ACTIAaTh BbIBOAbI, MHTCPIIPETUPOBATE PE3YJIbTATHI Ha6HIOI[eHI/II>JI " OIIBITOB

1.9

NPOBOJUTH ONBITBI 1O HAOMIOAEHUIO (U3MYECKUX SBICHUH WIM (U3MUYECKUX CBOHCTB TEIl:
CaMOCTOSITENIbHO cOOMPATh YCTAaHOBKY M3 N30BITOYHOIO Habopa 000py10BaHMUs, ONUCHIBATH X0/ ONbITA U

€ro pe3yNbTaThl, (HOPMYIHUPOBATH BHIBOIBI

1.10

MIPOBOJIUTH NMPH HEOOXOAMMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeieNsisl cpeiHee 3HaUCHHE U3MePIeMOi
BeMMYUHBI ((POKYCHOE pacCTOsSTHUE COOMparolieii JMH3bI), 0OOCHOBBIBATH BBHIOOp CTIOCO0A HM3MEpPEHUS

(u3mMepuTEILHOrO NMpUdOpa)

1.11

HPOBOJUTH UCCIIEJOBaHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH C UCTIOIb30BaHUEM MPSMBIX U3MEPEHUMA:
IUIAHUPOBATh HCCIEAOBAHUE, CAaMOCTOSITEIbBHO CcoOUpaTh YCTAHOBKY, (UKCHUPOBATH pE3yJIbTaThl
HOJY4YEHHOM 3aBUCUMOCTH (M3NYECKMX BEIMYMH B BUAE TaOnMMUU rpaduKoB, JelaTh BHIBOJBI I10

pe3yabTaTaM UCCIeI0BAHUS

1.12

MIPOBOJIUTh KOCBEHHbIE W3MEPEHUs (PHU3MUECKUX BEJIWYMH: IUIAHUPOBATH HM3MEpPEHHs, COOHpaTh
SKCIEPUMEHTAIBHYI0 YCTAHOBKY W BBINOJHATH WM3MEPEHUs, CIeQys IpeMIOKEHHOM WHCTPYKIUH,
BBIYKCIIATh 3HAYEHUE BEIMYMHBI U AHAIM3UPOBATH IIOJYYECHHBIC pE3yJbTaTbl C Y4ETOM 3aJaHHOU

MIOTPEIHOCTH U3MEPEHUIN

1.13

coOJIr0IaTh MpaBUiIa TEXHUKH 0€30MaCHOCTH IPU paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM




1.14

pasnuyaTh OCHOBHBIC MPU3HAKH WM3YYCHHBIX (DH3UYECKHX MOJICJCH: MarephalibHas TO4YKa, aOCOIFOTHO
TBEPOE TEJ0, TOUCUHBI UCTOYHHUK CBETA, JIy4, TOHKas JINH34a, TUIaHETapHAas MOJIeNb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOWCTB C OMOPOM Ha
WX OINUCAaHMs, HUCIOJIb3YsS 3HAHHUS O CBOWCTBAaX (PU3MYECKUX SABJIEHUN M HEOOXOAUMble (QHU3NYECKHE

3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaThb CXEMbl U CXEMaTUYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX
npuOOPOB M TEXHOJOTHYECKUX MPOIECCOB NMPH PEIICHHH Y4eOHO-PAKTUYECKUX 3a/1ad, ONTHYECKUE

CXEMbI IJIA IMTOCTPOCHUA H306pa)KeHHI>i B IINTOCKOM 3€pKaJIC U 006I/Ipa}ome171 JINH3C

1.17

NPUBOJIUTh TpPUMEPHl (HAXOMUTh WHPOPMALMIO O MPHUMEPax) MPAKTUYECKOTO HCIIOIb30BaHUS
(u3MuecKUX 3HAHWN B TOBCETHEBHOW >KM3HHU Ui oOecredeHus O€30MacHOCTH TpH OOpalieHuu ¢
npuOoOpaMr W TEXHWYSCKHUMH YCTPOWCTBAMH, COXPAHEHHUS 3J0POBbSI W  COOJIFOJICHUS HOPM

3KOJIOTUYECKOI0 MMOBEJICHUS B OKpY KaroIeH cpefie

1.18

OCYIIECTBIISATh TMOUCK HH(pOpMAIK (PU3MUECKOro coAepKaHUs B ceTu VHTEpHET, caMOCTOSTEIhHO
(dbopMyHpysT TIOMCKOBBIH 3ampoC, HAXOAWTh IIyTH OINPEACICHUS JOCTOBEPHOCTH IOJYYCHHOMN

HH(bOpMaHI/IPI Ha OCHOBC UMCIOIIUXCA 3HAHWHN U JOITOJIHUTCIIBHBIX KCTOYHHUKOB

1.19

UCIOJIb30BaTh MpPH BBINOJHEHWH YYE€OHBIX 3aJaHUil HAYYHO-MOMYJISIPHYIO JHUTEpaTypy (PU3NYECKOTro
COJIepKaHus, CIIPaBOYHbIE MaTepHUaJIbl, peCYpChl ceTH MIHTepHET; BlIageTh NpuéMaMu KOHCTIEKTUPOBAHUS

TeKCTa, MpeoOpa3zoBaHus HHPOPMAIMH U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO

1.20

co3aaBaThb COOCTBEHHBIE ITHUCHbMEHHEIEC U YCTHBIC COO6HIGHI/I$I Ha OCHOBC I/IH(bOpMaI_[I/II/I N3 HECKOJBKHX
HNCTOYHHUKOB (1)1/1314%01(01“0 COACpKaHu, HY6HI/ILIHO NpCACTABIATE PC3YJIbTATHL HpOGKTHOfI nin

VCCJIEIOBATEIBCKON JIESTENBHOCTH, IPU 3TOM TI'PAMOTHO HCIIOJIb30BATh W3YYEHHBIM TOHITUIHBINA




anmapaTr u3y4daemoro paszzena (U3MKA U COMPOBOXKIATh BBICTYIUICHHE TIpE3eHTAlMed ¢ y4ETOM

0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

IIpH BBIIOJIHCHHUU y‘le6HBIX IIPOCKTOB H I/ICCJ'IeI[OBaHI/II\/'I (bHSH‘IGCKI/IX mMpoucCCoB pPacCHpCACIsATb
00513aHHOCTHU B rpyari€e B COOTBETCTBUU C NMMOCTABJIICHHBIMHA 3aja4yaMiu, CJICAUTH 34 BBINIOJIHCHUCM IlJIaHA
)ICI\/'ICTBI/II‘/’I U KOPPCKTUPOBATH €r0, aICKBATHO OLUCHHUBATH COOCTBEHHBIN BKJIaa B ACATCIIBHOCTDb T'PYIIIIbI,

BBICTPANBATb KOMMYHHUKATUBHOC B3aI/IMO,Z[eI>'ICTBPIe, MMPOsABJISAA TOTOBHOCTD Pa3peIllaTh KOH(I)J'II/IKTLI







IMPOBEPAEMBIE DJIEMEHTbBI COAEP/ KAHUSA

7 KIIACC
Kon Kon
IIpoBepsieMble 31€MEHTHI COAEPKAHUSA
pasjaena 3JIEeMEHTa
®U3UKA U EE POJIb B IIO3HAHWM OKPYXAIOIIEI'O MHUPA
. ®dusuka — Hayka O mnpupoze. SBneHus npupozabl. OU3NUECKHE SBICHHUA: MEXaHUYECKHE,
' TEIJIOBBIE, dJIEKTPUYECKHAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
. Ousnueckue BenMYMHBL. 3Mmepenue ¢usndeckux BenuuuH. Duzmueckue NPUOOPHI.
' ITorpemHocTs H3MepeHuil. MexayHapoaHasi CHCTEMa €IMHNALL
EcrecTBeHHOHAy4HbIM MeTOJ| MO3HAHMs: HAOJIOJEHHE, IMOCTAHOBKA HAYYHOIO BOIPOCA,
| 1.3 BBIJIBKCHHUE THUIOTE3, HKCIEPUMEHT I10 IPOBEPKE THUIOTE3, OOBACHEHHE HAOII0aeMOro

SIBIICHUS

1.4 Onucanue GpU3NUECKUX SBICHUN C IOMOIIIbIO MOJIeIen
[IpakTuueckue padbOTHI:
H3mepenne pacCTOSIHUM.

1.5 N3mepenne 00bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenne pasMepoB MabIX TEIN.
W3mepenue temiepaTypsl IpyU IOMOLIH KUJKOCTHOIO TEPMOMETPA U 1aTYMKa TEMIIEPATyphbl

) INEPBOHAYAJIbHBIE CBEJJEHW A O CTPOEHNU BEIIECTBA
2.1 CrpoeHue BeulecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE TUCKPETHOE




CTPOCHHUC BCIICCTBA

JBmxenue yactun, BemiecTBa. CBS3b CKOPOCTH JBHKEHHUS YAacTHI[ C TEMIIEpaTypoil.

22 BbpoyHoBckoe nBmxenue, muddysus
23 B3aumMoneiicTBre 4acTHIl BelecTBa: NPUTSHKEHUE U OTTAIKMBAHUE
ArperaTHble COCTOSHHsSI ~ BEIECTBAa: CTPOECHUE Ta30B, IKUAKOCTEH U  TBEPABIX
24 (KkpucTaNIMYecKuX) Tesl. B3auMocBsA3b MEXIy CBOMCTBaAMM BELECTB B Pa3HbIX arperaTHbIX
COCTOSIHMSIX U HX aTOMHO-MOJICKYJISIPHBIM CTPOSHHEM
2.5 OCOoOEHHOCTH arperaTHbIX COCTOSIHUI BOJBI
[MpakTrueckue paboTHL:
Y OreHka AuaMerpa atoMa METO0M PSIJIOB (C UCIONIb30BaHEeM (GoTorpaduii).

OnBITH IO Ha6J'IIO,I[eHI/II-O TCILIOBOI'O paClIUPCHUA I'a30B.

OnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJIIPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AVMOJIEVICTBYE TEJI

3.1 Mexanundeckoe JBrkeHue. PaBHOMEpHOE M HEpaBHOMEPHOE JIBUKECHHE

19 Ckopoctb. CpenHsisi CKOpPOCTh IPU HEPABHOMEPHOM JBHXKEHMM. Pacuér myTu M BpeMeHu
' JIBKEHUS

13 SIBneHue nHepuuy. 3aKOH MHEPLMHU. B3anmozeiicTBie Ten Kak MpUYNHA U3MEHEHUS! CKOPOCTH
' IBUKEHUS Tell. Macca Kak Mepa HHEPTHOCTH Teja

34 [TnotHoCcTh BemiecTBa. CBSA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHHIE 00BEMa
' BelIeCTBa

3.5 Cuna kak XapakTepuCTHKa B3aUMOJIEHCTBUS Tell

3.6 Cuna ynpyroctu u 3akoH ['yka. I3mMepenne ciiibl ¢ MOMOIIBI0 JUHAMOMETpPA




SIBnmenne TATOTEHHMS M cuiia TsKecTH. CHila TSDKECTHM Ha APYyrux IUIaHCTaXx. Bec Tena.

3.7
HesecomocTs

3.8 Cuna tpenus. TpeHue CKOJbXKEHUs U TPeHUE MOKosl. TpeHue B Mpupoie U TEXHUKE

3.9 CrnosxeHue Cuil, HallpaBJIEeHHBIX MO OJHOM mpsMoi. PaBHomelcTByOMmIAs CHT
[TpakTudeckue paboTHI:
OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIDKEHUS (IIapuKa B JKUJIKOCTH, MOJEIH
ANEKTPUYECKOr0 aBTOMOOWIS M Tak naiee). OmpeneneHue cperHell CKOPOCTH CKOJIbKECHUS

3.10 Opycka WM IIapuKa MO HAKJIOHHOW TuiockocTu. OmpenerneHue IIOTHOCTH TBEPIOTO Tela.
OnbIThI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsikeHHs (IedopMaluu) TpPYKHHBI OT
MPUIOKEHHOM criibl. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHUS OT
Beca Tella U XapaKTepa COMPUKACAIONINXCS TOBEPXHOCTEN

T du3nyeckue SBJICHUS B IPUPOJIE: MPUMEPBI IBUKEHHSI C PA3IUYHBIMU CKOPOCTSIMHU B KUBOU U

' HEXHBOU IPUPOJIE, NEHCTBUE CHIIBI TPEHHSI B IPUPOJIC U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIUITHUKH

TABJIEHUE TBEP/IBIX TEJ, )KUJIKOCTEN 11 TA30B

4.1 Jasnenune TBEporo tena. CrnocoObl YMEHBIIEHHS U YBEIUUEHUS 1aBICHUS

4.2 JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHUS r'a3a OT 00bEMa, TEMIEPATYPbI

43 [lepenaua paBiaeHust TBEPABIMU TellaMM, SKHAKOCTSIMH M Ta3aMu. 3akoH [lackais.
' ITneBMaTH4ECKHE MAIIUHBI

44 3aBUCUMOCTh  JaBJICHHUS JKUIKOCTHM OT TIyOWHBI. ['mapocratnyeckudl  mapajiokc.
. Coobmarommuecs cocysl. ['uapaBinyeckue MeXaHU3Mbl

45 Atmocdepa 3emnan M atMmochepHoe JaBieHue. I[IpuumHBI CyIIECTBOBaHMS BO3TYLIHON

060m04ku 3emun. Onbit Toppuderum. 3aBUCHMOCTh aTMOC(HEPHOTO JIABJICHHUS OT BBICOTHI HAJT




YpOBHEM MOpsi

4.6

N3mepenue atmocdepHoro aasnenus. [Ipubopsl 1uist u3mepenust atMochepHoOro JaBieHUs

4.7

JlelicTBrE KUAKOCTH U Ta3a Ha MOTPYXEHHOE B HUX TeJo. BeITankuBaromas (apXxumenoBa)

cuia. 3akoH Apxumena

4.8

[ImaBanue ten. Bo3gyxoriaBanue

4.9

[IpakTuueckue paboOThI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B JKUIAKOCTh YaCTH
tena. OnpeneneHre BBITAJKUBAIOMICH CHIIbI, JICMCTBYIOIICH HAa TEI0, MOTPYXKEHHOE B
KUAKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKHMBAIOLIEH CWIBI, JEHUCTBYIOLIEH Ha TEIO B
KUIKOCTH, OT Macchl Tena. OMNBIThI, JEMOHCTPHUPYIOIIHME 3aBUCUMOCTH BBITAIKHUBAIOIICH
CHJIBI, IEWCTBYIONICH Ha TENO B KUAKOCTH, OT 00BbEMA MOTPYKEHHON B )KHUJIKOCTh YacTH Tela
U OT IUIOTHOCTH KUJKOCTH. KOHCTpyupoBaHHE apeoMeTpa WM KOHCTPYHPOBAHHUE JIOAKH U

ornpezeneHue e€ rpy30noIbEMHOCTH

4.10

dusnueckue SIBICHUS B MpupoAc: BIHMAHUC aTMOC(l)epHOFO JaBJICHHA Ha JKUBOH OpraHu3M,

TUIaBaHUE PHIO

4.11

Texnuueckue  ycTpoiicTBa:  COOOIIAIOIIMECS  COCYABbI,  YCTpPOMCTBO  BOAONIPOBOJA,

THPABIMYECKUI IPECcC, MAHOMETP, OapOMETp, BRICOTOMED, TIOPIIHEBOW HACOC, APEOMETP

PABOTA, MOIIHOCTbD, DHEPTUA

5.1 Mexanudeckas padbora

5.2 MexaHnueckasi MOIIHOCTb

53 [IpocTeie MexaHU3MBL: pbYar, 0JI0K, HAKJIIOHHAs MII0CKOCThb. IIpaBuiio paBHOBEeCHS pbluara

54 [IpumeHneHne npaBuiia paBHOBECHUS pbldyara K 0JI0Ky

5.5 «3o7n0Toe nmpaBuio» Mexanuku. Koaddunment noneznoro neiictsusi Mmexanu3moB. Ilpocteie




MEXaHU3MbI B OBITY U TEXHUKE
5.6 [ToreHmanpHast SHEPrum Tela, MOJHATOrO HajJ 3eMIER
5.7 Kunernueckast sneprus
5.8 [Tonnas mexaHuyeckas FHeprusi. 3aKOH U3MEHEHUSI U COXPAHEHUS MEXaHUYECKOH 3HepTuu
[IpakTuueckue padbOTHI:
50 Omnpenenenre padoOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBM)KEHUU TeJa M0 TOPU30HTAIBHOM
. nosepxHoctu. Mccnenosanue yciosuii paBHoBecus pbryara. Msmepenne KIIJI HaxkimoHHOU
IJIOCKOCTH. M3ydeHne 3akoHa COXpaHEHUsI MEXaHUYECKOM YHEPTrUun
5.10 ®uznueckue sIBICHUS B IPUPOJE: PbIUary B TEJIe YEIOBEKa
- TexHuyeckue ycTpoiicTBa: pblyar, MOABIKHBIM U HEMOABIKHBIM OJIOKM, HaKJIOHHAS
' IUIOCKOCTB, MIPOCThIE MEXAHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COCPKAHUS
pasjaena 3J1eMeHTa
TEIIJIOBBIE ABJIEHUA
OcHOBHBbIE MOJOXKEHHUSI MOJIEKYJIIPHO-KHHETHUYECKON TEOPUM CTPOEHUs BellecTBa. Macca u
‘ 6.1 pa3Mepsbl MOJIEKYI. OnbITHI, MOJTBEPKIAIOIINE OCHOBHbBIE MOJIOKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUU
62 Mopenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSHUM BemlecTBa. Kpucraminueckne u
. aMmopdHbIe Tea




OObsicHEHWe CBOWMCTB Ta30B, JKUIKOCTEH U TBEPABIX TEI HA OCHOBE TIOJOKCHHM

o MOJIEKYJISIPHOKMHETHYECKON TEOPUHU

6.4 CMaunBaHue U KalWUISIPHBIE SBJICHUS

6.5 TeruoBoe paciIMpeHue U cxKaTue

6.6 Temneparypa. CBa3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBHXKEHHUS YaCTHI]

67 Buytpennsas sHeprus. CrnocoObl U3MEHEHHsT BHYTPEHHEH SHepruu: Terionepeaadya H
‘ coBeplIeHHEe padoThI

6.8 Bunel Temnonepenadn: TEMIONPOBOJHOCTb, KOHBEKLUS, U3ITyYCHHUE

6.9 KonnuecTBo TemnoTel. Y aenbHas TEIUIOEMKOCTD BEIIECTBA

6.10 TernnmooOMeH 1 TEIIOBOE paBHOBECUE. Y paBHEHHE TEIJIOBOTO OallaHca

6.11 [InaBneHue u oTBEpIeBaHNE KPUCTAINIMYECKUX BEIIECTB. Y €IbHAS TEIUIOTA TUIABICHUS

612 [TapooOpazoBanue wu koHaeHcamnus. Hcnapenuwe. Kumenwe. VYnaenbHas —TemioTa
' napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOro JaBJICHUS

6.13 BnaxHocTh Bo3ayxa

6.14 DHeprus TOIIMBA. Y JeibHas TeII0Ta CropaHus

6.15 [Ipunuuner pabotsl TemnoBbix asurarenei KIIJ TemmoBoro asurarens. Temsosble
' JIBUTATENIH U 3aIUTA OKPYKArOLIEH CpeJibl

6.16 3aKOH COXpaHEHMsI U ITPEBPALLEHUS SHEPTUN B TEIUIOBBIX IpoLEccax

617 [IpakTuueckue padboOTHI:

OmnbITEI IO O6H3py>KeHI/IIO JIENUCTBUS CUI MOJICKYJISIDHOT'O ITPUTAKCHHA.




OMBITHI 11O BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WIIM caxapa.

OMBITHI 110 HAOJIFOICHHUIO TETIOBOT'O PACIITMPEHHMSI Ta30B, KUJIKOCTEH U TBEPABIX TElL.
Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE IINPHILIA.

OHI)ITI)I, I[CMOHCTpI/Ip}IIOHII/Ie 3aBUCUMOCTH OJAaBJICHUA Bo3ﬂyxa OT €ro 06”I>éMa nu HarpeBaHI/m
I OXJIAKIECHUS.

[IpoBepka THUMOTE3bl JIMHCHHOW 3aBHCHMMOCTH JUJIMHBI CTOJIOMKA JKHJIKOCTH B

TEPMOMETPUUYECKON TPYOKE OT TeMIEPATypHI.

HaGnronenne n3MeHeHHWs BHYTPEHHEH HSHEPrHM Tela B pe3yibTaTe TeIUIoNepenadn U
paboThl BHEITHUX CHIL.

HccnenoBanue SBICHUS TEMII000OMEHA IIPH CMEIIIMBAHUHU XOJIOTHON U TOPSYEH BOJIBI.
Onpe;[eneHHe KOJINYCCTBA TCIIJIOTHI, HOJ'Iy‘-IeHHOFO BOHOP'I HpI/I TCHHOOGMGHC C HaneTbIM
MCTAIINIMYCCKUM III/IJII/IHIIpOM.

Onpenenenne yIeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrapeHusl.

OHpeI[eHCHI/Ie OTHOCI/ITGJILHOf/’I BJIQ2KHOCTHU Bo3ﬂyxa.

OnpezneneHue yaeIbHON TEIUIOTHI IUIABICHUS JIbJA.

dusnueckue SABICHUS B npupoac: MOBEPXHOCTHOC HATAKCHHNE W KAIIUJIJIAPHBIC SABJICHHUA B

6.18 NpUpOJIe, KpUCTAUIbl B Ipupoae, uznydeHue CousiHIa, 3aMep3aHHe BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera.
TexHnueckue  yCTpOWCTBAa:  KalmWJUISAPBL, TNPHMEPHl  HCIOIb30BAaHHS  KPHUCTAJUIOB,
6.19 KHUJIKOCTHBIM TEpPMOMETp, NaT4YUK TeMIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS JIOMOB,

THTPOMETPHI, IICUXPOMETP, TapoBast TypOUHA, TBUTATEIIb BHYTPEHHETO CTOPAHMUS.




OJIEKTPUYECKUE U MAT'HUTHBLIE SBJIEHUS

7.1 OnexTpusanus Tei. /[Ba poga 371EKTpUUECKUX 3apsI0B

75 BiaumoneiictBue 3apspkeHHBIX Tenl. 3akoH Kysona (3aBUCHMMOCTH CHJIBI B3aMMOJAEHCTBHS
' 3apsHKEHHBIX TEJl OT BEJIMUYUHBI 3apsi/I0B U PACCTOSHUS MEKIY TEJIaMu )

73 DnekTpuyeckoe noiie. Hampsok€HHOCTBH anekTpudeckoro modia. [IpuHuun cynepno3uuuun
. ANEKTPUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)

74 Hocurtenn snexktpuueckux 3apsanoB. DJIEMEHTApHBIM siekTpuyeckuil 3apsia. CTtpoeHue
. atoma. [IpoBOAHUKH U AUAIIEKTPUKU

7.5 3aKOH COXpaHEHUs ATEKTPUUECKOTO0 3apsiaa

6 DONEeKTpUYECKU TOK. YCIIOBUS CYIIECTBOBAaHUS DSJIEKTPUYECKOro ToKa. VcTouHukmM
' MIOCTOSIHHOTO TOKa

-7 JIeHCTBUS DJIEKTPUUECKOTO TOKA (TETUIOBOE, XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUH TOK
' B JKUJKOCTSIX M razax

7.8 Dnektpuyeckas menb. Cuina Toka. DIEKTPUIECKOe HaMPSHKEHNE

7.9 CornpoTuBiieHre TPOBOAHUKA. Y A€IIBHOE COMPOTUBIICHUE BEILIECTBA

7.10 3akon Oma 15 ydacTKa Lenu

7.11 [TocnenoBarenbHOE U NapalieIbHOE COEIUHEHNE TPOBOJHUKOB

7.12 PaGota u MOLTHOCTH 3NIEKTPUUECKOro ToKa. 3akoH Jxoyms — Jlenua

13 DNEeKTpUYeCKHe Ienu W TOTpeOUTEeNH DIIeKTpUYecKod »sHepruu B ObiTy. KopoTkoe
' 3aMbIKaHUE

7.14 [TocTossHHBIE MAarHUTHI. B3auMo1eCTBHE MOCTOSHHBIX MATHUTOB




7.15

MarnuTtHoe noie. MaraHuTHoe noJie 3eMId U €T0 3HAUCHUC JJIA )KU3HU Ha 3emite

7.16

OngpIT 9pCTez(a. MaramuTHOE I10JIe QJICKTPHUYCCKOI'O0 TOKaA. HpI/IMeHeHI/Ie QJICKTPOMArauTOB B

TCXHHUKC

7.17

HeﬁCTBHe MAarauTHOI'O ITI0JIA Ha IMMPOBOAHUK C TOKOM. BJ'ICKTPOI[BI/IFaTeJ'IB IIOCTOSHHOI'O TOKA.

Hcnonp3oBanue BJIeKTpO,I[BI/IFaTeHeﬁ B TCXHHYCCKHX YCTpOﬁCTBaX H Ha TPaHCIIOPTC

7.18

OnsiTel @apanes. SABnenue aneKTpoMarHuTHON uHyKuu. [Ipasuno Jlenna

7.19

Onextporerepatop. CrnocoObl MOTYYEHHUS SIEKTPUUECKON SHEPTHU. DJICKTPOCTAHIMH Ha

BO300HOBJISIEMBIX UICTOYHHKAX OHEPIrUun

7.20

[IpakTryeckre pabOTHI:

OIBITEL IO Ha6JHO,Z[eHI/IIO QJICKTpHU3aluU TCII I/IH,Z[yKI_II/Ief/'I " IIpU COIIPUKOCHOBCHHUU.
HCCHGI{OB&HI/IC HeﬁCTBHﬂ QJICKTPHUYCCKOI'O IT0JIA Ha IIPOBOJHUKHA U JUIJICKTPUKH.

COopka u mpoBepKa pabOThI ANEKTPUIECCKON IIETH MOCTOSHHOTO TOKA.

V3mepeHue u peryaupoBaHUEe CHITbI TOKA.

N3mepenue u peryaupoBaHue HAIPSKCHUS.

HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 PE3HCTOp, OT COMPOTHBICHHS
pe3ucTopa M HANPSHKEHHS Ha PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPHUYECKOTO COMPOTUBIICHUS POBOJHUKA OT
CT0 IJIMHBI, IJIOMAAu IMMONCPEYHOro CCUCHUA U MaTCpuaja.

HpOBepKa IpaBujia CJIOXCHUA HaHp)DKeHI/Iﬁ IIpru IMOCJICAOBATCIBHOM COCAWMHCHUN OBYX
pesuctopoB. IlpoBepka mpaBwia s CWIBI TOKa MPH TApAIUICTbHOM COCTUHCHUHU

PE3UCTOPOB. OnpeneneHI/Ie pa6OTLI QJICKTPHUYCCKOI'0 TOKa, HAYIICTO HYCpPEC3 PE3UCTOP.




OnpeneneHre MOITHOCTH JIEKTPUYECKOr0 TOKA, BhIAECISIEMON Ha pe3ucTtope. MccnenoBanne
3aBUCUMOCTH CHJIBI TOKA, UAYILIETO Yepe3 JaMIIOUKy, OT HANpsKeHUs Ha Hel. OnpeneneHue
KIIJI narpeBarens. McciienoBaHue MarHUTHOIO B3aUMOJEHCTBUSI MOCTOSHHBIX MAarHUTOB.
N3yuenrne MarHUTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPU UX OOBEAMHEHUHU W pa3/ielICHUU.
UccnenoBanue ACUCTBHUS SJIEKTPUYECKONO TOKA HA MATrHUTHYHKO CTpesKy. OTMbITHI,
JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHJIbI B3aUMOJICHCTBUSL KaTYIIKHM ¢ TOKOM M MarHuTa OT
CWJIBl TOKa M HAIpaBJ€HHUs TOKa B Karywke. M3ydeHue nelcTBUS MArHUTHOTO TOJIs Ha
MPOBOJIHUK C TOKOM. KoHCTpyupoBaHue u u3ydeHune padoThl AIeKTpoaBuratens. Mamepenue
KII[ »nektpoaBurarenbHO  ycTaHOBKH. ONBITBI MO HCCIEIOBAHUIO  SIBIICHUS
3JEKTPOMArHUTHOM HWHIYKUWU: MCCIEOBAHUE W3MEHEHUN 3HA4YEeHHs W HaIlpaBJiICHUS

WHIYKIMOHHOI'O TOKa

Oduznyeckue SBICHUS B MPUPOJE: DIEKTPUUECKHUE SBJIEHUS B aTMocdepe, 3IEKTPUIECTBO

7.21 KUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMIIH, Ipeid MOI0COB, POJIh MATHUTHOTO TMOJIS IS
KU3HU Ha 3emiie, NOJIPHOE CUSTHUE
TexHHuuecKue yCTpOWCTBA: 3JEKTPOCKON, aMIIepMETP, BOJBTMETP, PEOCTAT, CUETUUK
NIEKTPUYECKOW  SHEPrHM,  3JIEKTPOOCBETUTENIbHBIE  MPHOOPHI, HarpeBaTelIbHbIE

7.22
ANEKTPONpUOOPsl  (IPUMEPHI),  ANEKTPHUECKHE  TPEIOXPAHHUTENH,  SJIEKTPOMArHHUT,
AJIEKTPOIBUraTeNb MOCTOSHHOTO TOKA, TEHEPaTOp MOCTOSHHOTO TOKa

9 KJIACC
Kon Kon [IpoBepsieMble 371€MEHTHI COAEPKAHUS




pasznena JJIeMEHTa
MEXAHUWUYECKUE SBJIEHUA

8.1 Mexanudeckoe ABmxkeHHEe. MatepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBHYKECHUS

8.3 PaBHOMEpHOE NpsSMOJIMHENHOE TBUKEHHE

2.4 HepaBnomepHoe npsmonuHeliHoe nBuxeHue. CpenHsas U MTHOBEHHas CKOPOCTh Tejia MpHU
' HEPaBHOMEPHOM JBUKEHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKECHUE

8.6 CBoOoauoe nmagenue. OmneITe [ annnes

g7 PaBHOMepHOE nBMXKEHHE TIO OKpYXHOCTH. [lepuon m wactora obOpamienus. Jlunelinas u
' yIjoBasi CKOpocTU. LleHTpocTpeMuTeNIbHOE YCKOPEHNE

8 8.8 ITepsbrii 3axkoH HproToHA

8.9 Bropoii 3akon HeroTona

8.10 Tpertuii 3akon HeroToHa

8.11 [IpuHUMI cyneprno3uuu CUil

8.12 Cuna ynpyrocrtu. 3akoH ['yka

8.13 Cuna TpeHus: cuiia TpEHUS CKOJIbKEHUS, CUJIAa TPEHUS TIOKOs, APyTHUE BUIBI TPEHHUS

8.14 Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHUE CBOOOIHOTO MaIeHUs

8 15 IBumxenue 1uianer Bokpyr Cosnna. IlepBas kocMuueckas ckopocts. HeBecomocTs u
' neperpy3Ku

8.16 PaBHOBecue maTepuaibHON TOUKU. AOCOIIOTHO TBEPAOE TEIO

8.17 PaBHOBecue TBEPAOro Tejga C 3aKPEIUIEHHOW OChbIO BpamieHus. MomeHT cwibl. LleHTp




TAXCCTHU

8.18 Nmnynbe Tena. U3menenune nmnyinbca. UIMmynbe cuiibl

8.19 3aKOH COXpaHEHHS UMITYJIbCA

8.20 PeaxTuBHOE NBUXKEHNE

8.21 Mexannyeckasi paboTa U MOILITHOCTh

8.22 PaGora cun TsxecTH, ynpyroctu, TpeHus. CBsi3b S3HEprUH U pabOThI

8.23 [loTeHunanbHas 3HEPrUs TeNa, HOJHATOrO HaJl TOBEPXHOCTHIO 3eMJIIU

8.24 [ToTeHunanbpHast 3HEPrus CXKaToN NPY>KUHbI

8.25 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTUH
[IpakTuueckue padbOTHI:
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHHsI OpyCcKa MU IBUKEHUS IIapHUKa 10 HAKJIOHHOU
w1ockocTd. Onpezenenne yCKOpeHus Tela P paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIIOHHOM
MJIOCKOCTH.
VccnenoBanue 3aBHCHMOCTH IYTH OT BpPEMEHHM IPH PaBHOYCKOPEHHOM JBID)KEHUHM 0e3
Ha4aJIbHOW CKOPOCTH.

8.27

[TpoBepka rUMOTE3BI: €CIIM IPU PABHOYCKOPEHHOM JIBIKEHUH 0€3 HaualbHOW CKOPOCTH Iy TH
OTHOCATCA KaK psan HEYETHBIX quCCJ, TO COOTBCTCTBYIOIIUC TIIPOMCKYTKU BPCMCHHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJBXKEHHSI OT CHJIBI HOPMAaJbHOTO JaBJICHHUS.
Ompenenenue kodhdumreHTa TpeHUS CKoJbxkeHus. OnpeneneHue XECTKOCTH TPYKUHBI.
Omnpenenenre padOThI CHIIBI TPEHUS TPU PABHOMEPHOM JBMKEHHH Tella 0 TOPU30HTAIBHOM

noBepxHocTu. OnpeneneHue pabOThl  CHUJIBI  YOPYTOCTH TpPU  NOIBEME Tpy3a C




HCITIOJB30BaHHUEM HECTIOABHIKHOI'O M ITOJBHUXKXHOI'O 0J10KOB

8.28

duznyeckue SABICHUA B npupodc: MPUIMBbBI W OTJIHUBBI, ABHMXXCHHUC IIJIAHCT ComHeunoi

CHUCTCMbI, PCAKTUBHOC JIBUKCHUC )KUBBIX OPTraHN3MOB

8.29

TexHu4ueckue YCTPOﬁCTBaZ CIIMAOMCETP, AATUUKH IIO0JIOKCHUS, PACCTOSAHUA W YCKOPCHUA,

paKeThl

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe nBukeHue. OCHOBHBIE XapaKTEPUCTHKH KojeOaHMH: MEpHOJ, 4acToTa,

9.1
aMIUIUTY 1A
97 MareMaTuuecKkuii U TPYXUHHBIA MasTHUKU. [IpeBpaimieHne 3HEpruvd mpu KojaedaTeIbHOM
' JBUKCHUU
9.3 3aryxatomue konedbanus. Beinyxkaennsle konebanus. Pesonanc
Mexannueckue BoiHbl. CBONCTBAa MEXaHMYECKUX BOJIH. [IpononbHble U onepeyHble BOIHBI.
9.4 JlinHa BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHHs. MexaHndyeckue BOJIHBI B TBEPAOM Tele,
ceificMHuecKHe BOJHbI
9.5 3ByK. [']poMKOCTH M BbICOTa 3ByKa. OTpa’keHHUE 3ByKa
9.6 HNHdpa3Byk u yIbTpasByk
[IpakTrueckue pabOTHI:
OmnpeneneHne 4acTOThI U IEPHOAA KOJIeOaHUH MaTeMaTHYeCKOr0 MasiTHUKA.
Onpenenenre 4acToThl U Mepro/ia KoueOaHuil NpyKUHHOTO MasiTHUKA
9.7 VccnenoBanue 3aBUCUMOCTH Tepuoja KoieOaHUH MOABELICHHOTO K HUTH I'py3a OT JUIMHBI

HUTHU. I/ICCJIGI[OBaHI/IC 3aBUCUMOCTH IICPUOIa KOJIcOaHMt MPY>XUHHOI'0O MasTHHKa OT MAacCChI
rpysa. HpOBepKa HCE3aBUCHUMOCTH II€pUOaa KoJieOaHMi I'py3a, MOABCIICHHOI'O K HHUTHU, OT

MAacChI Tpy3a U )KECTKOCTH MPYKUHBI. VI3MepeHue yCKOpeHHst CBOOOTHOTO MaICHHS




9.8

®Ousnyeckue SIBICHHSI B npupoac: BOCHPHUATHUEC 3BYKOB XKHWBOTHBIMH, 3CMIICTPSACCHUC,

ceilicMUuUYecKue BOJIHBI, HYHaMH, 3XO

9.9

Texnuueckue YCTpOﬁCTBaI 9XO0JIOT, UCTIOJIb30BAHHUC YJIbTPA3BYKa B 6BITy 1 TCXHUKEC

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

QHGKTpOMaFHI/ITHOG I10JIC. BJIGKTpOMaFHI/ITHBIC BosHEI. CBOlMCTBa OJICKTPOMATHUTHBIX BOJIH

10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH
10.3 DneKTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA
10 104 [IpakTuueckue paboTHI:
. N3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOMIIBHOTO TenedoHa
105 dwuzuveckue SBICHUS B MPUPOJIE: OMOIOTHYECKOe NEHCTBUE BHIUMOTO, YIBTPa(pHOIETOBOTO
' Y PEHTTEHOBCKOTO M3Ty4YCHHUH
10.6 TexHnuecKue ycTpoicTBa: NCIOJIB30BAHNE MIEKTPOMATHUTHBIX BOJIH JJII COTOBOM CBSI3H
CBETOBBIE SABJIEHUA
11.1 JlyueBasa monenb cBeta. ICTOYHUKM cBeTa
11.2 [IpsamonnHEeHOE pacIpOCTpaHEHUE CBETA
11.3 OTtpaxenue ceta. [Lmockoe 3epkaiio. 3aK0H OTpakeHHs CBETa
11 11.4 [Ipenomienue cBera. 3aKoH npesioMmiieHus cBeTa. [loiHOe BHyTpeHHEE OTpakeHHE CBETa

11.5

JInnza. Xox nydei B JIMH3E

11.6

Onrtuyeckas cucreMa ¢oroarmapara, MUKPOCKOIA U TeJecKoma

11.7

I'na3 xak ontuyeckas cucrema. bin3opykocTs U JaIbHO30PKOCTh

11.8

Paznoxenune Oenoro ceera B crektp. Onbitel HptoToHa. Crio’kKeHHME CHEKTPAIbHBIX IIBETOB.




Hucnepcus cera

11.9

[IpakTuueckue paboTHI:
HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHUsI CBETOBOTO JIy4a OT yIJia NaeHusl.
N3ydenune xapakTepUCTHK H300paXKeHUS IPEMETa B IIIOCKOM 3epKaJe.
HccnenoBanue 3aBHCUMOCTH YIJIa TPEJIOMIJICHUS CBETOBOTO Jy4a OT YIJla TaJeHHs Ha
IPaHHIIEC «BO3IYX — CTEKIION.
[TomyueHnue n300pakeHUI ¢ TTOMOIIBIO COOUPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHUIIBI COOMpArOIeit TUH3BI.
OMnBITH IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OmnBITH IO BOCIIpHUATHUIO OBETA TPCAMETOB IIPU UX Ha6J'IIOI[eHI/II/I 4Yepe3 OBETOBLIC (I)I/IJIprBI

®du3znueckue SBICHUS B npupone: 3aTMCHUSA COJ'IHI_Ia n .HyHBI, OBE€Ta TCJI, OINTHYCCKHEC

H-10 sBIIeHUs B aTMoc(epe (IBeT Heba, pedpakius, pagyra, MUPaK)
11.11 TexHuueckue yCcTporucTBa: OUKH, NEPUCKOTL, (OTOANIaApaT, ONTHYECKHE CBETOBOIBI
KBAHTOBLGIE ABJIEHUA

12.1 OmneiTel Pesephopaa n mmanerapuas moens aroma. Mogaens atoma bopa
12.2 Henyckanue u nornonieHue ceera aromoM. KBaHThI. JInHelHyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(a, 6eTa- u raMmma-u3IydeHus

12 12.4 Crpoenue atoMHoro siipa. HykinonHas Mmozens aroMHoro sapa. Mzoromnst
12.5 PannoaxrusHble IpeBpanieHus. llepron noiypacnana aTOMHBIX s1ep
12.6 SAnepHble peaky. 3aKOHbI COXPAHEHUS 3aps0BOI0 U MACCOBOTO YNCEN
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
12.8 Peakuuu cunrtesa u nenenus saep. Mcrounuku sueprun CoJiHLA U 3BE3N




12.9

Snepnas sHepretuka. JleicTBUE paMOAKTUBHBIX U3TyYCHUH HA KUBbIE OPraHU3MbI

[IpakTuueckue paboTHI:

Ha6J’II-OI[eHI/Ie CILUIOIIHBIX U JIAHEHYATHIX CIICKTPOB HU3JIYUCHUS.

12.10 HccnenoBanne TpEeKOB: H3MEpPEHUE HSHEPrud 4YacTHIBl 110 TOPMO3HOMY NyTH (IO
dhoTorpadusam).
W3mepenue paanoakTuBHOTO (poHa
dusnueckue SABICHHUS B MPUPOJE: €CTECTBEHHBIN paJIMOAKTUBHBIN (DOH, KOCMUYECKHE JTy4H,
12.11 pPaJMOaKTUBHOE H3JIyYECHHE MPHUPOJIHBIX MUHEPAIOB, ICHCTBUE PATUOAKTUBHBIX M3ITyYEHUU
Ha OpPTraHU3M YeJIOBEKa
12.12 TexHu4yeckue ycTpoiCcTBa: CIEKTPOCKOI, MHAUBUAYAIbHBIN JO3UMETP, Kamepa Buibscona







MMPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOI MPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

Koa nposepsiemoro
TpeOoBaHMs

IIpoBepsiembie TPeOOBaHUS K NMPEIMETHBIM Pe3yJibTaTaM 0a30BOI0 YPOBHSI OCBOEHHSI OCHOBHO#
o0pa3oBaTe/IbLHON MPOrpaMMbl OCHOBHOT0 00111ero o6pa3oBanusi Ha ocuoBe PI'OC

[Tonumanue ponu pu3uku B HaydyHOW KapTHHE MHpa; CHOPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O
3aKOHOMEpPHOI CBSI3M U I03HABAEMOCTH SIBICHUN MPHUPOJABI, O POJM DSKCHepUMeHTa B (uU3HKe, O
cucteMoobOpa3symomieil ponu QUMK B pa3BUTHM €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH, 00
ABOJIONHMH (PU3UUECKUX 3HAHUN M MX POJIH B LIEIOCTHON €CTECTBEHHOHAYYHOH KapTHHE MUPA, O BKIIAJIEC
POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO

MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUA O BUAAX MaTepuu (BEUIECTBO M MOJIE), O ABMKEHUH KaK CIIOCOO€ CyIIeCTBOBAaHHS MaTepuu, 00
aTOMHO-MOJIEKYJIIDHOW TEOpPUH CTPOEHHUS BEUIeCTBa, O (PU3NYECKOW CYIIHOCTH SIBICHUIN NPUPOIBI
(MEXaHMYECKHX, TEIUIOBBIX, JJEKTPOMATHUTHBIX M KBAaHTOBBIX); YMEHHE pa3iNyaTh SBJICHUS IO
OTMCAaHHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3UIECKOe
SBJICHUE; YMEHHUE PACIO3HABAaTh MPOSBICHUE M3YYEHHBIX (U3UYECKUX SIBICHUN B OKPY’KAIOIIEM MHUPE,

BBIJIENISIS MX CYILIECTBEHHBIE CBOMCTBA (IIPU3HAKN)

Branenne ocHOBaMU MOHSATHITHOTO ammapaTa U CUMBOJIMYECKOTO S3bIKa (DM3WKU U HMCIIOJB30BAHHE MX
JUISL peuieHusl y4eOHbIX 3ajlady; YMEHHE XapaKTepH30BaTh CBOMCTBAa Tel, (UM3UYECKHUE SBIICHUS U

IMPOLCCChI, UCIIOJIb3YH (I)YHI[&MCHT&J'IBHLIC " OMIINPUYICCKHUC 3aKOHBI

VYMeHHue OInuchIBaTh HU3YYCHHBIC CBOMCTBA TE€I H (1)1/131/1%01(1/16 SABJICHUS, HUCIOJIb3YAd (I)I/I3I/IIIGCKI/IC

BCJIMYHUHBI

Bnagenue ocHoBaMu METOJIOB HAayY4YHOTI'O ITO3HAaHUA C y‘IéTOM CO6J'IIOI[€HI/IH IIpaBUJI 0€3011acCHOTO Tpyaa:




HaOMoeHNE (PU3HUCCKUX SBICHHI:

YMEHHE CaMOCTOSITENIbHO COOMPATh IKCIEPUMEHTANIBHYIO YCTAHOBKY U3 IaHHOTO Habopa 000pyaoBaHuUs
10 WHCTPYKIIMH, OTMCHIBAThH XOJI OTIBITA M 3aIMCHIBATEH €T0 PE3yIbTAThI, (OPMYITHPOBATH BHIBOIBL;
MPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEeHUN (PU3MUEeCKUX BEIHUMH: YMEHHE IUIAHUPOBATh H3MEPEHUS,
CaMOCTOSITENILHO COOMpaTh SKCIICPUMEHTAILHYI0 YCTAaHOBKY IO WHCTPYKIWH, BBIYHCISATH 3HAYCHHE
BEIIMYMHBI ¥ aHATM3UPOBATH MOJYUYEHHBIC PE3yJIbTaThl ¢ YYETOM 3aJaHHOW MOTPEITHOCTUH PE3yJIbTaTOB
U3MEPEHUN;

MPOBEJICHHUE  HECIOXKHBIX  JKCIICPUMEHTAIBHBIX  HCCIICIOBAHHM,  CaMOCTOSTELHO  COOMpAaTh
DKCMIEPUMEHTAIbHYI0O YCTAaHOBKY M TIPOBOJAUTH HCCIEAOBAHHWE IO WHCTPYKIMH, TPEICTABIAThH
MOJTyYEHHBIC 3aBUCUMOCTH (DU3MUSCKUX BEIMYWH B BHJIE TAOIUI] M TPAUKOB, YUUTHIBATH ITOTPEITHOCTH,

JCJIaTh BBIBOJBI 11O PE3YyJIbTaTaM HCCIICIOBAHUS

[TonnmaHnue XapakTepHBIX CBOMCTB (pU3MUECKHX MoJenel (MarepualibHas TOuyka, adCOJIIOTHO TBEpAOE
TEJI0, MOJIEIN CTPOEHUS Ta3oB, KUJIKOCTEH M TBEPIBIX TN, IUIAHETApHAs MOJEIb aToMa, HYKJIOHHas

MoOJieJIb ATOMHOTO /Ipa) U YMEHHUE MPUMEHSATh UX Ui 00bsACHEHUS (U3NYECKUX MTPOLIECCOB

YMenne oOBACHATh (U3MYECKUE TMPOIECChl M CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE CHUTYaIluil
MIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YAaCTHOCTH, BBISBIATH IPUYUHHO-CIICICTBEHHBIEC CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOWM HA M3yUEHHBIC CBOWCTBA (DM3MYCCKHUX SIBICHHN, (PU3NUYCCKUE 3aKOHBI,

3aKOHOMCPHOCTH U MOJCIIN

YMmenue pemarb pacu€THble 3amaduu (Ha 0ase 2 — 3 ypaBHEHUI), HUCIOJB3YysS 3aKOHBI M (OPMYJIBL,
CBsI3bIBarOIME (PU3NYECKUE BEIMUYMHBI, B YACTHOCTH, 3aIIMCHIBATh KPATKOE YCIOBUE 3a7ayH, BBISBIATH
HEIOCTAlONINe JJaHHbIe, BEIOUpaTh 3aKOHBI U (YOPMYJIbI, HEOOXOAUMBIE 7Sl €€ pelIeHHs], UCII0JIb30BaTh
CIPaBOYHBIE JAHHBIE, NPOBOJIUTH PACUETHI U OLICHUBATH PEAIUCTUYHOCTH IIOJYUYEHHOTO 3HAYEHUs
¢u3nyecKoil BENTMYMHBI; YMEHHUE ONPEAENATh Pa3sMEPHOCTb (PU3NYECKOW BETUYMHBI, MOJYyYEHHOH Npu

PCUICHUHU 3a1a9Un




YMeHue xapakTepu3oBaTh NPUHIUIBI JEHCTBUS TEXHUYECKUX YCTPOICTB, B TOM 4YHCIE OBITOBBIX
npuOOpPOB, U MPOMBINIICHHBIX TEXHOJIOTUYECKUX IMPOIECCOB MO WX OINUCAHUIO, UCIONB3Ys 3HAHUS O

CBOMCTBAX (PU3UYECKUX SIBJICHUN U HEOOXOUMbIE (PU3UIECKHE 3aKOHOMEPHOCTH

10

YMeHue HCIOJIb30BaTh 3HAHUS O (U3MUYECKUX SIBIICHUSX B TOBCEIHEBHOHN JKU3HM IS OOECIICUCHUS
0e30MacHOCTH MPHU OOpalleHHH ¢ OBITOBBIMU MPUOOpPAMU M TEXHHUUYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS
3I0POBbS. M COOJIOJICHUS HOPM DKOJIOTMYECKOTO IOBEACHHSI B OKpYKAIOIICH cpeae; MMOHUMaHHE
HEOOXOJUMOCTH  MPUMEHEHHS  JOCTIKEHUH  (U3MKM W TEXHOJOTHMM Jfs  palloHaIbHOIrO

MMPpUPOIOIIOJIL30BAHUA

11

OnbIT moOMCKa, MpeoOpa3oBaHUs W MpeICTaBIeHUS HHPOpPMALUU (U3UYECKOTO COJIEpXKaHHUS C
UCIOJIb30BaHUEM MH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHI; YMEHNE OLIEHUBATh I0CTOBEPHOCTh
MOJy4YeHHOW MH(OpMAalMM HAa OCHOBE MMEIOIIMXCS 3HAHWM U JOMOJIHUTENBHBIX MCTOYHUKOB; YMEHHE
UCTIOJIb30BaTh TPU BBIMOJHEHUHM YYEOHBIX 3aJaHMi HAYYHO-TIONMYJSIPHYIO JUTEpaTypy (U3NUIECKOTO
COJIep’KaHus, CIpPaBOYHBIE MaTepuaibl, pecypchl ceTu HHTepHeT; BianeHue 0a30BBIMH HaBBIKAMU
npeoOpa3oBaHus HH(POPMAIIK U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYI0; YMEHHE CO3/1aBaTh COOCTBEHHbBIE

IMUCbMCHHBIC U YCTHBIC COO6I]_[6HI/I$I Ha OCHOBC I/IH(bOpMaI_[I/II/I U3 HECKOJBKHUX UCTOYHUKOB







INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, TIPOBEPAEMbIX HA OI'D 10 ®PU3UKE

Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUSA
1 MEXAHUWYECKUE SBJIEHUA
1.1 Mexanunyeckoe aBuxeHue. MarepuanpHas Touka. Cucrema oTcuéra. OTHOCUTENBHOCTD JIBHXKEHHS

19 PaBHOMepHOE 1 HepaBHOMEpHOE JiBkeHue. CpeaHss ckopocTb. DopMmyiia il BBIUMCIEHUS cpelHeil ckopocTh: v = S/t

PaBHOMepHOE mpSIMOIMHEHHOE ABM)KEHHE. 3aBHUCHUMOCTh KOOPAMHATHI Tejla OT BPEMEHH B CIydyae pPaBHOMEPHOIO

HpﬂMOHHHeﬁHOF O IBHUIKCHHA:

1.3 x(f)=x,+vt
Fpa(l)I/IKI/I 3aBUCUMOCTH OT BPEMCHH MJIA MPOCKIUHU CKOPOCTH, MPOCKIHU INECPCMCUICHUA, IIYTU, KOOPAHWHATHI IIpU

PAaBHOMCPHOM Hp?[MOJ'IHHGﬁHOM JBHUXCHUHN

3aBHCHMOCTD KOOpAMWHATHI T€JIa OT BpECMCHHU B ClIy4a€ paBHOYCKOPECHHOI'O Hp?[MOJIHHCfIHOFO JABHXCHHA:

-

zl...
S(f) =V, *I+a* =

i

@opMynbl I TPOEKIUH IEPEMELICHUs, MPOEKIMH CKOPOCTH U IPOEKIHMH YCKOPEHMsI IPU PAaBHOYCKOPEHHOM

1.4 HpﬂMOJ’IHHGﬁHOM JBHXXCHUM:

-

¢
s =y, -t+a,- 7

U.TU) =Upy T, £,




['paduku 3aBUCUMOCTH OT BpPEMEHHM JUIsI MPOCKIUH YCKOPEHMs, MPOEKIHMU CKOPOCTH, IMPOEKIUH I[epEeMEIICHNUs,

KOOpAWHATHI IPHU PABHOYCKOPCHHOM HpﬂMOHHHCI‘;IHOM JABMKCHUUN

1.5

CBO60I[HOC naaCHHUC. cDOpMYJ'HJI, OITMCBhIBAIOIIMEC CBO60,[[HO€ naacHUue TeEjla MO0 BCPTUKAIN (I[BI/I)KCHI/Ie TCJIa BHU3 WU

BBEPX OTHOCHUTEIBHO MOBEpXHOCTU 3emin). ['paduku 3aBUCUMOCTH OT BpEMEHH JUIsl MIPOEKLHUH YCKOPEHMsI, TIPOEKLIUN

CKOPOCTH U KOOPJAUHATLI ITPH CBO6OI[HOM MMaJICHUH TCJIa 110 BEPTUKAJIHN

1.6

CKopocTh paBHOMEPHOTO ABMKEHHSI T€JIa 10 OKpYKHOCTH. HanpaBieHne ckopocTH.
dopmyia a7 BBIYUCICHUSI CKOPOCTH Yepe3 paguyC OKPY>KHOCTH U IEpUO]] OOpaIieHus:

2R
T

LenTpocTpemurensHoe yckopeHue. HarpaBieHHe LEHTPOCTPEMHUTEIBLHOTO YCKOPEHHUS.

YCKOPCHUSL:

®opmysa s BBIYUCIEHUSA

1.7

Macca. ITnotHoCTh BemecTBa. Popmyiia il BBIYUCICHUS TIJIOTHOCTH:

_m
=i

1.8

Cuna — BCKTOpHAad (I)I/I3I/IIICCKEUI BennunHa. CIIOKEHUE CUIT




1.9

SBnenune unepuuu. [lepsriit 3akoH HproToHa

1.10

Bropoii 3akon HeroToHa:

F=m-a

CoHanpaBJIE€HHOCTh BEKTOpPA YCKOPEHHUS Tela U BEKTOpa CHIIbL, JEHCTBYIOIIEH HA TEJIO

Bzaumoneiictue ten. Tperunii 3akon HeroToHa:

Fy g=-F 5

TpeHI/Ie ITIOKOs U TPCHUC CKOJILKCHUA. d)opMyJIa AJI1 BBIYUCJICHUA MOAYJIA CUJIbI TPECHUA CKOJIBKCHUS L

F_=p-N
1.12 =l
Hedopmarnus Tena. Yrpyrue u Heynpyrue aegopmanuu. 3aKoH ynpyrou aedopmanuu (3akoH ['yka):
BcemupHoe TsaroTeHre. 3aKOH BCEMHUPHOTO TATOTCHUS:
Hiy -1,
}-'_ — G z '—_‘—
1.14 R

Cuna TspKecTd. Y CKOpeHue CBOOOHOTO TaICHHS.
dopmyna a7 BEIYUCICHUS CUIIBI TSDKECTH BONIM3H MoBepxHOCTH 3emiu: F = mg.

JBmwxenue mnanet Bokpyr Comnina. [lepBas kocMuueckast ckopocTb. HeBecoMOCTh U mieperpy3ku




1.15

Hmnynbc Tena — BeKTOpHas pu3nueckasi BeIMYHHA.
p=mo

HNmnynse cucremsl Ten. 3Menenune umiyiabca. UMnynbe cuisl

1.16

3akoH COXpPaHCHUA UMITYJIbCa JJIA 3aMKHYTOI\/JI CHUCTCMBI TCJI:
p=myUy +m,U, =const

PeakxtuBHOE JABHXKCHUC

1.17

Mexannyeckast pabora. @opmya s BBIYUCIECHUS PaOOThl CHIIBIL:

A=Fsoosct

Mexannueckas MOITHOCTE:

1.18

Kunernueckas u NMOTCHLIMAJIbHAA DOHCPIUs. d)opMyna JUIA BBIYUCIICHU A KHHETHYECKOM OHCPIUU:

2
o
B

Teopema 0 kuHeTHUeCKOU dHeprur. PopmyIa 1 BHIYUCICHNS IIOTCHIIMAIBHON YHEPIUNU Tena, IIOJHATOTIO

HaJ 3eMIéil:

E,= mgh

1.19

MexaHudeckasi SHEPTHS:




E=EE+EP

3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyiia 1 3aKOHA COXPaHEHUSI MEXaHUYECKOW YHEPTUHU B OTCYTCTBHE
cui TpeHus: E = const.

HpeBpameHI/Ie MEXaHUYeCKOM OHCPIr'uU IIpHU HAJIMIUHU CUJIbI TPCHHA.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXaHUKH.
Peruar. MomeHnT cuibl: M - Fl.

VYcioBre paBHOBECHS pbluara:
M +M, +..=0
[MoxBwxHbIN 1 HenoABWXKHBIHA 010ku. KI1/ mpocThix MexaHU3MOB,

n= Anonesnan
-“j-aa'q:aqa:ﬂ:ﬁraﬂ

1.21

JlaBiienue TBEpIOTO TENA.

®dopmyra 17151 BEIYUCIICHHSI 1aBJICHUs TBEPIOTO Tea:

.
=5

[aBnenue raza. ATMmochepHoe 1aBleHUE.

FI/I[[pOCTaTI/I‘-IeCKOC JaBJICHUC BHYTPH KUAKOCTHU.

d)opMyna JJIs1 BBIYMCIICHUA JaBJICHUS BHYTPHU ) KUAKOCTH:

P=pgh+p_,

1.22

3axoH Ilackans. ['mapaBianueckuii mpecc




3akon Apxumena. dopMmyna s ONpelneseHHs BBITAIKUBAIOLICH CHIIbI, JCHCTBYIOIIEH Ha TEJIO0, MOTPYXKEHHOE B

KUOKOCTDh MJIM ras:

1.23
F A —PE v
VYcnosue maBanusd tena. I[lnaBanue cynoB u Bo3ayxoluiaBaHUe
Mexannueckue KojebaHus. AMIUIMTYJA, MEPHOA U dacToTa KosiebaHuil. dopmyia, CBA3BIBAIOIIAS YacTOTY M NEPHOJ]
Kosie0aHuil:
1.24
_— 1
T
1.25 MatemaTnueckuil U Npy>KUHHBIN MasTHUKH. [IpeBpaliieHre sHepruu npu KonedaTeIbHOM JIBUKEHUU
1.26 3aryxaromue Koyiebanus. BeiHyxeHHbIe KoieOanus. Pezonanc
Mexannueckue BoJiHbL. [IpoonbHbIE U IONIEpeUHbIe BOIHBI. J[JIMHA BOJIHBI U CKOPOCTh PACIPOCTPAHEHUS BOJIHBI:
1.27 h=uv-T
1.28 3ByK. ' poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI HA TpaHMIIe IBYX cpell. MH(ppa3Byk U yIabTpa3Byk
Ipakxmuueckue pabomul
W3mepenne cpeaHed IUIOTHOCTH BEIECTBA; apXUMENOBOW CHIIBI, JKECTKOCTH NPYKUHBI, KOX(PUIMEHTa TPEHUS
CKOJIbJKEHUS; pabOThI CUJIBI TPEHMSI, CHJIbI YIIPYTOCTH; CPEIHEN CKOPOCTU ABMXKEHUS OpyCKa MO HAKJIOHHOM IIOCKOCTH;
ycKopeHusi Opycka MpH IBUKEHHH MO HAKJIOHHOM TMJIOCKOCTH; YacTOThl M Tepuojaa KoyieOaHWil MaTeMaTH4eCcKOro
1.29

MasTHUKA; YaCTOTHI U MEPUO/a KOJIEOAHUN MPY>KMHHOTO MasTHUKA; MOMEHTA CHUJIbI, IEHCTBYIOIIETO Ha pblyar; padoThl
CHJIBI YIIPYTOCTH TIPH MOABEME TPy3a C TOMOIIBIO HEMOJABMKHOTO OJIOKA; PaOOThI CHIIBI YIIPYTOCTH TP MOABEME TPy3a ¢
IIOMOILIBIO TOABIKHOIO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPYKEHHOW YAaCTH Tela W OT IUIOTHOCTH JKHUIKOCTH;

HE3aBHUCHMOCTH BBITAJIKHUBAIOIIEH CUJIBI OT MaCChI TCJIa; CWJIbI TPCHUS CKOJIBXKCHUS OT CHUJIbI HOPMAJIBHOT'O AABJICHUSA U OT




poJla MOBEPXHOCTH; CUJIbl YIIPYTOCTH, BOSHUKAIOIIEH B MPYKHUHE, OT CTENEHH Ae(opMaliy Npy>KUHBI, YCKOpeHHs Opycka
OT yrIja HaKJIOHAa HaNpaBJAIOIIeH; mepuojaa (4acToThl) KoJeOaHWH HUTSHOTO MAasTHHKA OT JJIUHBI HUTH; NEpPHOAA
Kosie0aHUIl MPYKUHHOTO MasTHUKA OT MacChl Tpy3a M KECTKOCTU MPYKHUHBI; UCCIEIOBAaHHE HE3aBHCHUMOCTH IEpHOJIa

KOJIEOAHNH HUTSIHOI'O MasgTHHUKA OT MacChl Ipy3a. HpOBepKa YCJI0BUS PABHOBCCHS pblUara

Qusuueckue s6l1eHUs 68 Npupode: TPUMEPHl IBUKEHHUS C PA3NUYHBIMU CKOPOCTSMHU B KMBOW W HEXKHUBOW MPUPOJIE,

I[CﬁCTBHG CUJIbI TPCHHUA B MIPUPOAC U TCXHUKEC, ITPUIIUBLL U OTJIMBbBI, ABMKCHUC TUIAHCT ConneyHom CHUCTCMBbI, pCAKTHUBHOC

130 JBUKEHHE XUBBIX OPraHMW3MOB, PbIYard B TeJE YelIOBEKa, BIUSHUE aTMOCHEPHOIO JaBJICHUS Ha >KUBOM OpraHusM,
TUTaBaHKE PHIO, BOCIIPHUSITHE 3BYKOB KUBOTHBIMU, 3€MIICTPSICEHHE, CEHCMUYECKHE BOTHBI, IlyHAMH, 9XO
Texnuueckue ycmpoticmea: CUUAOMETP, AATUYUKHU TOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, AUHAMOMETP, MOIIIMITHUKH,
131 pakeThl, pbIYar, TOIABMKHBIM ¥ HETOJBIKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTh, MPOCThIE MEXAaHW3MBI B OBITY,
. COOOIIAIOIIUECS COCYAbl, YCTPOMCTBO BOAOIPOBOAA, THUAPABIUYECKHH Tpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
HOPIIHEBON HACOC, apEOMETP, 3XO0JIOT, UCIIOJIBb30BAaHUE YIbTPa3ByKa B ObITY U TEXHUKE
2 TEITJIOBBIE SABJIEHU A
51 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTPOEHUs BemiecTBa. Mojaenu TBEPAOTO, KHUIAKOTO H
' ra3oo0pa3Horo coctosiHuil Bemecrsa. Kpucrammueckue u amopgHbie Tena
2.2 JIBmxenue yactuil BeujectBa. CBs3b CKOPOCTH JIBHKEHUS HAaCTHIL C TeMIiepatypoid. bpoyHoBckoe aBmxenue, iuddysus
2.3 CmauyuBaHue U KaWJUISIPHBIC SIBICHUS
2.4 TemnnoBoe pacuiupeHue U ckaTue
2.5 TennoBoe paBHOBECHUE
2.6 Bnytpennss sueprus. Pabora u Teronepeaada kak crocoObl K3BMEHEHHS BHYTPEHHEH SHEPTHH
2.7 Bunel Teruionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3TyYEHUE
2.8 HarpeBanue u oxnaxnenue ten. KoauyecTBo TeIOTH. Y AeibHAsA TEMIOEMKOCTD:




i 1

QO=cml|t,—1,)

3aKOH COXpaHEHMs SHEPTUU B TEIIOBBIX Mpolieccax. Y paBHEHHE TEIIOBOToO OanaHca:

2.9 QI_QE +..=0
Ucnapenne u kxonaeHcanusi. V3MeHeHHe BHYTpEHHEW HSHEPrUM B IMPOILIECCe HCMAPEHUs U KOoHJAeHcauuu. Kumenwe
2.10 XKUJKOCTHU. Y IeIbHasl TeIyioTa napoodpazosanus: L = O/m
2.11 BnaxnocTe BO31yxa
[InaBnenue u kpucramnuzauus. VIsMeHeHre BHYTpPEHHEN SHEPTUH NPU MJIABJIEHUU U KPUCTAJUIM3aLUUU. Y IebHas TerIoTa
IUIABJIEHHUS:
2.12 Q
A==
iy
513 BHyTpeHHsIs SHeprus cropaHus TOIUIMBA. Y ebHas TEIUIOTa CropaHus TotumBa: g = Q/m
2.14 [Tpunnumne: padoTs! TermnoBsix Asuratenei. KI1J[ remmoBoro asurarens
Ilpakmuueckue pabomuol
N3mepenue yienpHOM TEMIOEMKOCTA METAJUTMYECKOTO IIMJIMH/IPA; KOJUYECTBA TEIUIOTHI, MOJIYyYE€HHOTO BOJOM KOMHATHOM
2.15

TeMIeparypbl (UKCUPOBAHHON Macchl, B KOTOPYIO OIMYIIEH HArpeThlii IWJIMHAP;, KOJWYECTBA TEIUIOTHI, OTAaHHOTO
HarpeThIM LWIMHAPOM, IIOCIE OIyCKaHMs €ro B BOAY KOMHATHOM TEMIEpaTypbl; OTHOCUTEIIBHOM BIAXKHOCTH BO3IyXa;

YILCJIBHOI\/'I TCIIJIOTHI IIJIaBJICHUA JIbJA. I/ICCJIG,Z[OBaHI/IC N3MCHCHUS TCMIICPATYPhI BOJAbLI IIPH PA3JIMIHBIX YCIIOBUAX; SABJICHUA




TeriooOMeHa Npy CMEIIMBAHUU XOJIOJHOM U Topsiueld BOJIbI; Mpoliecca NCIapeHus

Dusuueckue s161eHus 8 npupode.‘ MMOBEPXHOCTHOC HATSAKCHUC U KAITUJUIAPHBIC ABJICHUSA B IIPUPOJAC, KPUCTAJIIBI B IIPUPOJIL,

210 u3nydyenue CoiHIa, 3aMep3aHue BOA0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUE pOChI, TYMaHa, WHesl, CHera
Texunuueckue ycmpoiicmea: KanWIISAPbl, NPUMEPHl HCIONb30BaHUS KPUCTAIIOB, JKUIKOCTHBIA TEPMOMETP, NAT4YHUK
2.17 TEMIIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS JIOMOB, THUTPOMETPBI, TICUXPOMETp, TMapoBasi TypOWHa, JIBUTATEINb
BHYTPEHHETO CTOPaHuUs
3 OJIEKTPOMAT'HUTHBLIE ABJIEHUA
3.1 Onexrpusanus Tei. /[Ba BUaa dJIEKTPUUECKUX 3apsioB
3.2 BsaumonerictBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaaa
34 Onextpuueckoe mnosie. Hanpsok€HHOCTh anekTpuyeckoro mnois. [IpuHIMI Cyneprno3uiuu 3JeKTpUYecKuX Imosiel (Ha
' KaueCTBEHHOM YPOBHE)
15 Hocurenu nsnexrpuueckux 3apsnoB. JleMCTBUE JJIEKTPUYECKOTO IIOJIS HA JJIEKTpudeckue 3apsasl. [IpoBomHuMkM H
' JUDJIEKTPUKU
[TocTostHHBIN EKTpUUECKUi TOK. JleficTBus anekTpudeckoro Toka. Cuna Toka. Hanpsikenne.
16 I=q/t, U=A4/4
DNEeKTPUUECKOE CONPOTUBIICHHE. Y IETBHOE ANEKTPUYECKOE CONPOTUBIICHUE:!
3.7 R =pl/S

3.8

3akon Oma a1 yyacTka annekrpudeckoit nenu: [ = U/R




ITocnenmoBareapHOE COEUHEHHE IMPOBOJHUKOB!

I,=1,: U=U,+U,; R=R,+R,

3.9 [TapannensHoe coeJMHEHUE TPOBOIHUKOB PABHOTO COIIPOTHBIICHUS:
U=U,I=I+1;R=—.
-7 ST 2
CMel1aHHbIE COEAMHEHMSI TPOBOIHUKOB
3.10 Pabota u MmomHOCTh 251ekTprueckoro Toka. 4 = Ult, P = Ul
3akon J[xoyns — Jlena:
3.11 2
: Q=1 -R-t
3.12 OmneiT OpcTena. MarHuTHoe noJie pSIMOro NPOBOJIHKKA ¢ TOKOM. JIMNHUKM MarHUTHON MHIyKIUU
3.13 MarauTtHoe 1oJie MOCTOSHHOTO MarHuTa. BzaumoieficTBuE NOCTOSIHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOTO 110JI1 HAa IPOBOJIHUK C TOKOM
3.15 OneiTel Dapanes. SBnenue 3neKTpoMarHuTHON uHyKuuu. [IpaBuio Jlenna
IIpakmuueckue pabomoi
W3mepeHne 31eKTpUUECKOro CONPOTHBIIEHUS PE3UCTOPA; MOLIHOCTH 3JIEKTPUUYECKOIO TOKA; PabOThl 3JIEKTPUYECKOTIO
TOKa.
3.16

HccnenoBanne 3aBUCHMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, JaMIIOYKa), OT HANpPsHKEHUS Ha

KOHIAax IMPOBOAHUKA;, 3aBUCUMOCTH COIPOTUBJIICHHUA OT IJIMHBI IIPOBOJHHUKA, TUIOINAAU €ro HONCpCHHOI0 CCUCHUA U

YACIBHOT'O COIIPOTUBJICHHA.




[TpoBepka npaBuia JUIsl AEKTPUYECKOTO HAIPSHKEHUS MPU MOCIEA0BATEIbHOM COSIUHEHUH MTPOBOAHHUKOB; MpaBUiIa IJis

CHJIBI SJICKTPHUYCCKOI'O TOKA IPH MapaJlJICIbHOM COCAUHCHUN TPOBOJHUKOB (pe3I/ICTOpBI u naMnqua)

Duzuueckue s61eHUs 8 npupode: QJICKTPHUYCCKUC ABJICHUA B aTMocq)epe, QJICKTPHUYCCTBO KUBBIX OPTaHU3MOB, MAIrHUTHOC

317 noJie 3eMJiu, apeid moyrocoB, poib MArHUTHOTO MOJIS AJIs )KU3HU Ha 3emiie, TIOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: 5SIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CYETUMK JJIEKTPUUYECKOW DSHEpruu,
3.18 JIEKTPOOCBETUTENbHBIE MPHOOPHI, HArpeBaTENIbHBIE 3JEKTPONPUOOPHI (IpUMEPHI), ITEKTPUUECKUE IPeTOXPaHUTENH,
3JIEKTPOMAarHuT, 3JE€KTPOJBUTATEIb IOCTOSIHHOIO TOKA, FEHEPAaTOp MOCTOSIHHOIO TOKa
3.19 OnexTpoMarHuTHble BOJIHbI. [1Ikana 3eKTpOMarHUTHBIX BOJIH
3.20 JlyueBast monens cBeta. [IpsimonnHeitHOe pacipocTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceerta. [linockoe 3epkaio
3.22 [Ipenomiienune cBeta. 3aKOH NMPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
3.24 JIunza. Xox myuyeit B mun3e. @okycHoe paccrostHue JIMH3bL. OnTudeckas cuna quH3bl: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTuyeckue npuoops
Ilpakxmuueckue pabomwl
W3mepenune onTHueckod cuibl coOuparomiel JIMH3bI; (POKYCHOTO PacCTOSHUS CcOOUparomied JUH3bI (110 CBOMCTBY
paBeHCTBa pa3MepoB NpeAMeTa U M300pakeHus, Korja NpeIMeT paclolioKeH B JABOMHOM (okyce), mokasaress
3.26 IPEJIOMJICHUS CTEKIIA.
HccnenoBanue cBOWCTBAa M300pa)K€HHUs, MOJYYEHHOIO C IOMOINBIO COOMpArOUIel JIMH3bI, M3MEHEHHs (DOKYCHOro
paccTOsHUS JBYX CIIOKEHHBIX JIMH3; 3aBUCHUMOCTH YIJIa MPEJIOMJIEHUS CBETOBOrO Jiyya OT yrja MaJeHUs Ha TpaHUIE
«BO3JYX — CTEKIIO»
307 Qusuueckue asnenus 6 npupoode. 3atmenust Conxua u JIyHsl, 11BeTa Tej1, onTHYECKUE ABICHUS B atMocdepe (1BeT HeOa,

pedpakius, pagyra, MUPax)




3.28 Texnuueckue ycmpoticmea: 04KH, IEpUCKoI, (poToanmapar, ONTUIECKUE CBETOBO/IBI

4 KBAHTOBBIE SABJIEHU A
4.1 PannoaktuBHOCTH. Anb(a-, OeTa-, ramma-usnydenus. Peakuun ansda-u 6eta-pacmana
4.2 OmnpiTel Pe3epdopaa o paccesHuto anbda-gactuul. [lnanerapuas moaens atroma
4.3 CoctaB atromHoro sijipa. M3otonst
4.4 [Tepuon monypacmnaga aTOMHBIX sIIEp
4.5 SAnepHble peakuy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MacCOBOTO YHCEN

16 Qusuueckue s61eHUs 8 Npupooe: €CTECTBEHHBIM paJuoaKTUBHBIA (POH, KOCMUYECKHE JIyYH, paAHOAKTHBHOE M3ITyuyeHUE

IMPUPOJHBIX MUHEPAJIOB, HeﬁCTBHe PaAnO0aKTHBHBIX I/IBJ'IyLIeHI/Iﬁ Ha OpraHu3M 4YCJIOBCKaA

4.7 Texnuueckue ycmpoucmea: CIEKTPOCKON, HMHANBUIYaJIbHBIA TO3UMETP, Kamepa BunbcoHa, siepHas sHEpreTuka




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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