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MNOACHUTEJIbHASA 3ATINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHUI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpammel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENmu TmpernojaBaHus y4eOHOTO
npeaMera «PU3ukKay.

[Iporpamma mo ¢Qu3ukKe Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHs COCTaBJIeHA Ha
OCHOBE MOJIOKEHUI M TpeOOBaHUN K pe3yiabTaTaM OCBOEHMsSI Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd4eToM
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILENIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «Pusukay.

Copepxanue  mporpaMMmbl 1O (u3Mke — HampaBieHO  Ha  (OpMHUpOBaHME
€CTECTBEHHOHAyYHOW I'PaMOTHOCTM OOYYarOIIMXCS M OpraHu3alldio H3y4eHHs (U3NKU Ha
NeSITeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYMTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBanuit PI'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U
MeTanpeIMeTHBIM  pe3yibraTaM  OOydeHHs, a  TaKKe  MEXKIPEIAMETHBIE  CBSI3H
€CTECTBEHHOHAYYHBIX Y4EOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMUsl.

[IporpamMma mo Qu3suke ycTaHaBIMBaeT paclpeielieHne y4yeOHOro maTepuana o rojaam
oOyueHusi (1Mo Kiaccam), MpejylaraeT MOCIeI0BaTEIbHOCTh HM3YYEHHs] TEM, OCHOBAHHYIO Ha
JIOTUKE Pa3BUTHUS IIPEIMETHOTO COIEPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEN 00yUYaroIXCsl.

®duszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX YU4E€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB UM SBJICHUN, M3y4aeMbIX XUMHEH,
OunoJsioTHel, acTpoHOMUEH U (PU3MYEeCcKoil reorpadueit, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOro MeToja
MO3HAHUS, TO €CTh CII0co0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3UYECKOTO 0Opa30BaHUS B CTPYKTYpe OOIIero oOpazoBaHHs
COCTOMT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINOJaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIUMHU €CTE€CTBEHHOHAYYHYIO IPaMOTHOCTb:

® Hay4dHO OOBSICHSTH SIBICHUS,

® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;

® UHTEPHPETUPOBATH JAHHBIC U UCIOIH30BaTh HAYYHBIC TOKA3aTEIbCTBA JUIS TIOTYYCHHUS

BBIBOJIOBY.
Henn wm3yueHus (U3HKUA HAa yYpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OIpeIeieHbl B
KOHLIETIIUH TpernogaBaHusi yueoHoro npenMera «Dusmnkay B 00pa3oBaTENbHBIX OPraHU3aLUAX
Poccuiickoit @eneparuu, peanns3yonmx OCHOBHbBIE 00IIe00pa30BaTeIbHbIE IPOTPAMMBI.
enu nzydyenus GU3MKuU:
e npuoOpeTeHHe HHTEpeca M CTpeMJeHHs OOy4arolMuxcs K HAyYHOMY H3YYCHHIO
IPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE MPEJCTABICHUA O HaydyHOM MeTOAe TMO3HaHus U (HopMupoBaHHE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pPe3ysbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKHY;

e (opMupoBaHHE MPEJCTABICHUNA O PONU (HUBUKHU ISl PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU ¥ TEXHOJOTHUH;



® pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cdepax Oynymeill npodeccuoHaIbHON
JEeATeIbHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOJrOTOBKA K AajbHEHIIeMy 00yYeHHIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX Iefiell mporpamMmbl 1O  (pU3MKe Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00€CIICUNBACTCS PEIICHUEM CIEAYIONINX 3a/1a4:
e npuoOpeTeHHe 3HAHUW O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,
TETUTOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e npuoOpeTeHHWEe YMEHHMH ONHCHIBaTh M OOBICHATH (PU3MYECKHE SBICHHS C
WCTIOJIb30BAHMEM TIOJTyYCHHBIX 3HAHUIA;
® OCBOGHHE METOJIOB PEIICHUS MPOCTEHUIIMX pPACUYETHBIX 33/7a4 C HCIOJIb30BaHUEM
(bU3NIECKUX MOIEIIEeH, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 33/1a4;
® Dpa3BUTHE YMEHUH HAOIIONATh MPHUPOJHBIC SBJICHUS W  BBHINOJHATH OIIBITHI,
nabopaTopHble pabOThl M AIKCIIEPUMEHTANBHBIE HCCIIEAOBAHUS C HCIIOJIB30BaHUEM
M3MEPHUTEIBHBIX PHOOPOB;
® OCBOGHHE INPHEMOB pabOTHl ¢ MHPOpPMANUEH (PHU3MUECKOTO COACP)KAHUS, BKIIOYAS
WHPOPMAIIMIO O COBPEMEHHBIX JIOCTW)KCHUSAX (U3WKH, aHaIW3 W KPUTHYIECKOE
OlleHHBaHME UH(OPMaLINY;
® 3HAKOMCTBO cO chepamu NpodecCUOHATBEHOM MeATeTLHOCTH, CBI3aHHBIMU ¢ (U3UKOM,
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTH)KCHHUSIX (PH3HMUECKON
HayKH.
OO6miee ynciI0 4acoB, pEKOMEHIOBAHHBIX I M3YYCHHS (PU3UKU Ha 0a30BOM YpOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiracce — 68 yacoB (2 4aca B HEJEIIO),
B 9 KJiacce — 102 yaca (3 yaca B HEJICITIO).

[Ipemmaraemerii B mporpamMmme 1o (U3WKE TEepeueHb JTa00OpaTOPHBIX PAbOT W OMBITOB
SIBIISICTCSI PEKOMEHIATEIHHBIM, YUUTEIhb JeJIaeT BHIOOD MPH MPOBEICHUH JTA00PAaTOPHBIX paboT u
OTBITOB C YY4ETOM UHIUBUIYAJIbHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHWH, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o (hu3HKe.



COJEPKAHUE OBYYEHUA

7 KJIIACC
Du3uKa U €€ posib B IO3HAHUHM OKPY/KAIOLIEro MUpa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXaHHUUYECKHE,
TEIUIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BeNMWYMHBL V3MepeHue ¢u3ndeckux BenuuuH. Duszndeckue MpUOOPEL.
[TorpemHocTe n3MepeHnii MexyHapoiHasi CUCTEMa €IMHMII.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH H3Y4aroT NMpUpoay. EcTecTBeHHOHAay4YHBIN
METOJi [O3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAyyHOTO BOIPOCA, BBIABM)KEHHUE THIIOTE3,
SKCHEPUMEHT [0 TMPOBEpPKE THUNOoTe3, O0ObsicHEeHHe HalmogaeMoro spieHus. OnucaHue
(u3nyYeCcKuX SABJIEHUHN C TIOMOILBIO MOJEEeN

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIEC SIBJIICHHUS.

2. ®usnueckue NpubOpsl U Mpoleaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM M LU(POBBIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue LEHbI IeICHUS IIKaIbl K3MEPUTEIHLHOTO NMpHoopa.

N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Onpenenenne pa3MepoB MAJIbIX TEJ.

W3mepenue Ttemmeparypbl MpH IOMOILIM >KUAKOCTHOTO TEpMOMETpa M JaTyhKa
TEMIEPATYPHI.
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6. IlpoBeneHue wuccienoBaHHs MO MPOBEPKE THMIOTE3bl: NAIbHOCTh MOJIETA IIApHKA,
MYIIEHHOTO0 TOPU30HTAIBHO, TeM 0OJIbIle, YeM OOJIbIlIEe BHICOTA MYCKa.
IlepBoHaya/ibHbIE CBeIeHUSI 0 CTPOEHUM BelllecTBa.

CrpoeHue BeleCcTBA: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. OIBITHI, JA0Ka3bIBAIOIINE
JMICKPETHOE CTPOCHUE BELIECTBA.

JIBukenune uacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI[ C TEMIEPaTypOM.
BbpoynoBckoe naBwxkenue, muddysus. BzauMoneilicTBue dYacTull BeUIeCTBa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M  TBEPAbIX
(kpucTamuinyeckux) Ten. B3auMocBs3b MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX

COCTOSIHUSIX U UX aTOMHOMOJIEKYJISAPHBIM cTpoeHneM. OcoOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIEL

Hemoncmpayuu.

1. HaGmroneHnue 6poOyHOBCKOTO JABIKEHUSI.

2. HaGmonenue nuddys3uu.

3. HaGmionenue siBieHUiA, OOBSICHAIOMUXCS MPUTSHKEHUEM WU OTTAKUBAHUEM YaCTHI]
BEIIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).

2. OmbITHI IO HAOIOJIEHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPHUTSIKEHUS.
JABukeHue U B3auMoaeiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKOpoCTb [P HEPAaBHOMEPHOM JBUKEHUU. PacueT nmyTu u BpeMeHH JIBUKEHUS.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBMXEHHUS Tel. Macca kak mepa umHepTHOCTH Tena. IlnotHocte BemectBa. CBsi3b
TUTOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 0ObeMa BEIIECTBA.

Cuna Kak XapakTepucTuka B3aummojencTBus Tein. Cuiia ynpyroctd M 3akoH [yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTByromas cui. Cuna tpeHusi. TpeHue CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHs] CKOPOCTU IIPY B3aMMOJIEUCTBUU TeEJ.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHue cpeqHel CKOPOCTH CKOJIBbXEHHA Opycka WM IIapHKa MO HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHs CKOJIbKEHHUSI OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

JaBJjieHne TBEPABIX TeJ, ;KMIKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT oO0bema, Temnepatypsl. [lepenaua naBneHuss TBEpAbIMU TEIaMU, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
riyounbsl.  [mapocratumueckuii  mapagokc. CooOmiaromuecs cocynsl. ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obonoukn 3emimn. OnbiT Toppuyermnu. M3mepenne aTtmocdepHOro naBieHHS. 3aBUCHUMOCTH
aTMOoc(epHOrO JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubopbl i u3MepeHUs
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha NMOTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMUYECKU Mpecc.
5. TlposiBneHue aeicTBHs aTMOCHEPHOTO TaBICHUSI.



6. 3aBHCHMOCTH BBITAJKUBAIOUICH CHJIBI OT O0BbEMA MOTPY)KEHHOM YacTH Tena |
IJIOTHOCTH XKUAKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOM JKUIKOCTH.

8. VYcnoBue muaBaHus TeN: IUIABAHME WJIM IOTPY)KEHME Te€l B 3aBUCUMOCTU OT
COOTHOILIEHUS TNIOTHOCTEH Teja U KUAKOCTH.

Jlabopamopubvie padbomot u onvimel.

1. MHccnemoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOW B KHUIKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITAJKUBAIONICH CHJIbI, JEHCTBYIOLIEH Ha TeNO, MOTPYXKEHHOE B
KHUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOIIECA CHJIbI, JCHCTBYIOIIEHM Ha TEJIO B
XKUJKOCTH, OT MAcChl TeJa.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIbI, JCUCTBYIOMICH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KHUJIKOCTH.

5. KoHcTpympoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHHME JIOAKM M OIpEAeNIeHHe €€
Irpy30II0AbEMHOCTH.

PabGora u MOIIHOCTB. JHEpPrus.

Mexannyeckas pabota. MOITHOCTb.

[IpocThie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus
priuara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
Koadpdumuent mnonesnoro geiictBust (mamee — KIIJ[) mpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunernueckas W mnoTeHUualbHass »Heprus. llpeBpamienne
OJHOTO BHJa MEXAHMYECKOU SHEPTUH B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepbl IpPOCTHIX MEXAaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHHUH Tela IO

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yclOBUI paBHOBECHS pblyara.
N3amepenne KIIJl HaKIIOHHOM IJIOCKOCTH.

4. H3yuyeHue 3aK0HA COXPAHEHUS MEXaHUYECKOI SHEPTUHU.

w

8 KVIACC

TenioBble ABJIEHHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOPUH CTPOECHMS BemiecTBa. Macca
U pa3Mepbl aroMOB U MOJeKyld. OTbITb, MNOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUHU.

Monpenu TBEPAOTO, KHUAKOTO U ra3000pa3HOT0 COCTOSHUM BemecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun. CMauuMBaHMEe W KalnWUIApHBIE sBIeHUS. TemnoBoe
pacLIUpPEHUE U CHKATHE.



Temneparypa. CBs3p TemmepaTypsl €O CKOPOCTbIO TEIUIOBOTO JIBJKEHUS YaCTHULL.
Buyrpennsis sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEM »SHEpruu: TeIvionepenada u
coBepiieHre paboTel. Bupl Teronepeaayn: TeIIONPOBOAHOCTD, KOHBEKIIHS, U3ITyUCHHE.

KomnuectBo TeruoTel. YaenpHas TEIUIOEMKOCTh BeIIeCTBA. TermmooOMeH U TEIioBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTo OanaHca. IlnaBneHue um oTBepleBaHUE KPUCTAIIIMYECKUX
BEILIECTB. Y/elbHas TemioTa rasieHus. [lapooOpasoBanue u koHaeHcauus. Mcnapenwue.
Kunienne. YnenpHast Temuiora mapooOpa3oBaHus. 3aBHCHMOCTh TEMIEpaTypbl KUIEHHS OT
aTMOC(EpPHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[Ipunnunsr padotsl TeruoBbiXx aBurareneit KIIJ[ temmoBoro nBuratens. TeruioBble
JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPALLEHHs JHEPTUH B TEIUIOBBIX IIpOLEccax.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6nronenue auddysun.
HaGnronenue siBeHnit cMauyMBaHUs M KalTWJUTSIPHBIX SIBICHUI.
Habntoienue TemnoBoro paciupeHus Tei.
W3menenue naBieHus ra3za npyu U3MEeHEHUU 00bEMA U HarpeBaHUU WIIH OXJIAXKICHHUH.
[IpaBuna n3mMepeHus TeMepaTypsbl.
Buael Tenonepenayu.
OxmnakJieHue Mpy COBEPLICHUHN PaOOTHI.
Harpesanue npu coBepiieHIH padOThl BHEUTHUMH CHUIIaAMH.
. CpaBHEHME TEIUTIOEMKOCTEN PA3IMYHbBIX BEUIECTB.
. HaGmroneuue xumnenus.
. Habnionenue nocrosiHCTBa TEMIIEpaTyphl MPH TUIABJICHUU.
13. Moenu TEIUIOBEIX ABUTATEIIEN.

LNk WN e

[ S
N P O

Jlabopamopnwie pabomel u onvimel.
1. OmnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO IIPUTSKEHUS.
OnbITHI 0 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIK caxapa.

3. OneITHI 110 HAOTIOICHUIO TETNIOBOTO PACIIMPEHHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEIl.
4. OrnpenereHne 1aBJICHUS BO3ayXa B OAJIJIOHE IIMPHUIIA.
5. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH JaBIEHUS BO3/AyXa OT ero o0béma u

HarpeBaHUs WIH OXJIaKICHUSI.
6. IlpoBepka rumoTe3pl JIMHEHHON 3aBUCMMOCTH [UIMHBI CTOJOMKAa JKUIKOCTH B
TEPMOMETPHUECKOMN TPyOKe OT TeMIIepaTyphl.
7. HalGmioneHue u3MeHeHHs] BHYTPEHHEW SHEPruu Teja B pe3yNbTaTe TEIUIONepenadyu U
paboThl BHEIITHUX CHUIL.
8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MPH CMEUITMBAHUH XOJIOIHOW U TOpSYe BOIBI.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJIOW MpH TEmIoOOMeHe ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.
10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue nporecca nCnapeHusl.
12. OnpenieneHne OTHOCUTENBHOM BIa)KHOCTH BO3yXa.
13. Onpenenenue yaenbHOM TEIIOTHI IUIABIEHUS JIbJA.
DJleKTPpUYeCKHe U MATHUTHBIE SIBJICHUS.



Onexrpuszanus Ten. JlBa poja 3lEeKTpUYECKUX 3apsaoB. B3aumoneicTBue 3apsKeHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHUJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJl OT BEIUYHHBI
3apsJI0B U PACCTOSIHUSL MEXKIY TEIAMM).

Dnektpuyeckoe noJie. Hanpspk€HHOCTD AnekTpuueckoro noss. [IpuHuun cyneprio3uimmn
AIIEKTPUYECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [TpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsja.

DNEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOTO ToKa. McTounuku
MOCTOSTHHOTO TOKa. J[eMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHBIIEHHE
MIPOBOJHHUKA. YJIeIbHOE COINpPOTUBIEHUE BemecTBa. 3akoH Oma Ui ydacTka LeMu.
[TocnenoBarenbHOE 1 NapauIeIbHOE COETMHEHUE TPOBOJHUKOB.

Pabota 1 MOILTHOCTD 3MIEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TOTpeOUTENHN IIEKTpUUIECKOr sHeprun B ObITy. KOopoTKoe 3aMbIkaHue.

[ToctostHHbie MarHuThl. B3auMoneicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
MaruauTHO€ noJie 3eMJIM U €ro 3Ha4eHue IS )Ku3HU Ha 3emiie. OnbIT DpcTena. MarHuTHoe mose
AIEKTPUYECKOTO TOKa. [[puMeHeHue 3JIeKTpOMarHuTOB B TEXHUKE. J|eCTBUE MAarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJIEKTPOJBUTATENTh TIOCTOSHHOTO TOKa. lcrmosip3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBneHuwe  snexkTpoMarHWuTHOM  uwHAYyKUWH. IlpaBuno  Jlenna.
OnekrporeHeparop. CrocoObl TOJyYEHHs] DIICKTPUUECKOW SHEPruu. ODJEKTPOCTAHIIMU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsiA0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DNeKTpocTaTUYeCKass UHYKLUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH OCTOSTHHOTO TOKA.
JlericTBUsA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B KUIAKOCTH.
. ['a30BbIi1 pa3psi.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHNs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielficTBre MOCTOSTHHBIX MarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU Pa3eJICHHs] TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJEeKTPOMarHur.
. JleficTBM€ MarHUTHOTO MOJISI HA POBOJAHUK C TOKOM.
. DIIEKTPOABUTATETH TOCTOSIHHOTO TOKA.
. UccnepoBanue siBIeHUS 31€KTPOMArHUTHOM UHIYKIIUH.

LN A WNRE
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23.
24,
25.

OnsiTel Dapagnes.
3aBHCHUMOCTH HaIlpaBJICHUA UHAYKIIMOHHOTO TOKAa OT yCJIOBI/Iﬁ €ro BOBHUKHOBCHU.
OneKkTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopusie padomot u onvimel.

1. OnbIThl IO HAOIIOCHUIO JICKTPU3AIUHU TEJl MHAYKIUEH U TIPU COMPUKOCHOBECHHUH.

2. HccnenoBanue AeWCTBUS AIEKTPUUYECKOTO MOJISI HA TPOBOJHUKHU U TUAIIEKTPUKU.

3. CoOopka u mpoBepKa padOTHI AIEKTPUUECKOM LIETIH MOCTOSTHHOTO TOKA.

4. H3mepeHue U peryJaupoBaHUEe CUIIbI TOKA.

5. H3mepeHue u peryinupoBaHue HANPSKECHUSL.

6. HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, TYLIETO YEPE3 PE3UCTOP, OT CONMPOTUBIICHUS
pe3ucTopa M HAMPSKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOUIHME  3aBUCUMOCTb  JJIEKTPUYECKOTO  CONPOTUBIICHUS
MIPOBOJIHHUKA OT €ro JJIMHBI, TUIOIIAIN MONIEPEYHOr0 CEYEHHs U MaTepHara.

8. IlpoBepka mpaBuiia CIIOKEHHS HAIPSDKEHUH MpU TOCIEN0BAaTEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuia Ajsl CHJIbI TOKA MpY NapajuIeIbHOM COEMHEHUN PE3UCTOPOB.

10. Omnpenenenne pabOThI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11. OmnpenieneHre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JIAMIIOUKY, OT HaIlpsHKEHUS
Ha HEW.

13. Onpenenenune KIIJ[ HarpeBaTens.

14. UccnenoBaHue MarHUTHOTO B3aUMOJICHCTBHS MMOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MarHMTHOTO TMIOJISI TOCTOSIHHBIX MArHUTOB MpU UX OOBEAWHEHUU W
pa3esieHun.

16. UccnenoBanue neHCTBUS JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBHS KaTYIIKU C TOKOM U
MarHuTa OT CUJIbl TOKAa M HaIllPaBJICHUS TOKA B KaTYIIIKE.

18. N3ydeHue neicTBHUSL MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHre padoThl 3JEKTPOABUTaTENs.

20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.

21. OnbITHl 1O HMCCIIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHAYKIUHU: HCCIIEIOBAaHHE
W3MEHEHUI 3HAYEHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKa.

9 KVIACC

Mexannuyeckue siBJCHMS.

Mexanuueckoe ABukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBI)KEHUs. PaBHOMepHoe mpsMOJMHENHHOe [ABWkeHue. HepaBHOMepHOE
npsMOIMHENHOe JABWKeHue. CpeAHsss U MIHOBEHHAas CKOPOCTh Teja MpPU HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOyckopeHHOE TpsiMOsTMHEHOE ABMkeHne. CBoOoHOe maieHue. OnbIThI

T"amunes.

PaBHOMepHOe NBMKEeHHE MO OKpykHOCTH. Ilepron m uyacroTta oOpamienus. Jlunelinas u
YI10Bast CKOPOCTH. LIEeHTpPOCTPEMUTEIIBEHOE YCKOPEHHUE.

IIepsbiit 3akoH Hprotona. Bropoii 3axkon Hserorona. Tperuit 3akoH Herorona. IIpuninun
CYNEPIIO3UIIMH CUJL.



Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJILKEHMsS, CUjia TPEHHS
IIOKOS, IPYTU€ BUJIbI TPEHUSL.

Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
IBuxenue 1uiaHer Bokpyr Comnnua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEpPErPY3KHU.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummynabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. Cs3b
SHepruu U paboTel. [loTeHnuanbHas 3Heprus Tena, MOTHATOrO HaJ TMOBEPXHOCTHIO 3EMIIU.
[ToreHumanpHas 3Heprus ckarod npyxuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTHUH.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4EeCKOTro JIBUKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IyT€Hl M TPACKTOPHUH JBWKEHHS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO
PAa3HBIX TEN OTCUETA.

N3mepenune ckopocTr U yCKOPEHHUS IPSAMOJIUHENHOTO IBHKEHHS.
HccnenoBanme Npu3HaKoB paBHOYCKOPEHHOTO JIBUKECHMUS.
Habntoienue ABM>KEHUS TeNa M0 OKPYKHOCTH.

o v hkw

HaGnronenne MexaHWYeCKUX SBJIICHHUM, POUCXOANINX B cUCTeMe OTCUETa « Tenmexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHUH OTHOCHUTEIILHO KaOnHeTa (PU3UKH.

7. 3aBHCUMOCTb YCKOPEHHS Tea OT MACChl Teja U ACHCTBYIONICH HA HETO CUJIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEI.

9. H3MeHeHuUe Beca Teja MPU YCKOPEHHOM JIBUKEHUU.

10. Ilepenavya uMmynbca Npyu B3aUMOJACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH [TPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHue UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHre UMITYJIbCA MPU a0COTFOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HaGmroieHne peakTUBHOTO JBUKCHUSI.

15. CoxpaHeHrne MEXaHUYCCKOHN PHEPTUHU ITPU CBOOOTHOM TaICHHH.

16. CoxpaHeHHe MEXaHUYECKOW SHEPTUH MIPU ABUKEHUHU TeJIa MOl JCHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoncTpyupoBaHue TpakTa Jyuisl pa3srOHa U JajJbHEHIIEro pPaBHOMEPHOIO IBMKEHUS
[IapyKa UJId TEIEKKH.

2. OmpeneneHue cpeiHEld CKOPOCTU CKOJIBKEHUS Opycka WM JABMXKEHUS MIapUKa IO
HaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tejla MPU PABHOYCKOPEHHOM JIBMXKEHMHM I10 HAKJIOHHOM
IIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HayalabHOUN CKOPOCTH.

5. TlpoBepka rumoTe3bl: €CIAM MPU PABHOYCKOPEHHOM IBMKEHUHM O€3 HadalbHOU
CKOPOCTH IyTH OTHOCATCA KaK psAJd HEYETHBIX YHUCENI, TO COOTBETCTBYIOIIUE
MPOMEXYTKH BPEMEHU OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJbl HOPMAaJIbHOTO

JIaBJICHHSL.



7. Omnpenenenne K03PPUIMEHTA TPEHUS CKOIBKEHUSL.

o

Onpenenenne KECTKOCTU IPYKUHBI.
9. Ompenenenne pabOThl CHIBI TPEHHUS TIPU PABHOMEPHOM JBIWKCHMH TeJla IO
TOPU30HTAJIBHON IIOBEPXHOCTH.
10. Onpenenenue padOTHI CHIIBI YIPYrOCTH NpPU TOABbEME Tpy3a C HCIOJIB30BAaHHEM
HEIOABUKHOTO U MOJABMKHOTO OJIOKOB.
11. M3yyeHune 3aK0HA COXPAHEHUS SHEPTHUU.
Mexanu4yeckue KoJjie0aHus U BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHMIA: MEPUOJI, 4acToTa,
amMImTyna. MareMatud4ecKuil M NPY)KMHHBIM MasTHUKM. lIpeBpamienwe »sHeprum Ipu
KoJie0aTeIbHOM JBU)KEHUU.

3aryxatomue kojebanus. BeiHykaeHHbIe KOonebanus. Pesonanc. MexaHM4ecKue BOJIHBI.
CpoiicTBa MexaHU4eCKHX BOJIH. [Ipo/iosibHBIE U MOTNEpeuHble BOJIHBL. JIJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHnYeCKHe BOJHbI B TBEPJOM TEJE, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByKk U ynbTpa3ByK.

emoncmpayuu.

1. Habmronenue xoneGaHuil Te MO/ IEHCTBUEM CHIIBI TSXKECTH U CUIIBI YIPYTOCTH.
2. HaGmonenue koneGaHuil rpy3a Ha HUTH U Ha MPYKUHE.

3. HaOmronenne BRIHYXACHHBIX KOJICOAHUH 1 pe30HaHCA.

4. PacnpocTpaHeHHe IpoA0JIbHBIX U MONEPEUYHbIX BOJIH (HA MOJIEINN).

5. HaOnroneHnue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HaHC.

Jlabopamopnuwie pabomel u onvimel.

1. Ompenenenue 4acTOThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmpezeneHue 4acTOTHI U MepHOJa KoJIeOaHUM MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepHoJa KojieOaHUM MOJBEHIEHHOTO K HUTH Tpy3a OT

JUIMHBI HUTH.

4. WccnegoBaHue 3aBHUCHUMOCTH IepHOJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl

rpysa.

5. IlpoBepka HE3aBUCHUMOCTH MeEpHOJa KOJeOaHUU Tpy3a, MOJBEIICHHOTO K HUTH, OT

Macchl rpysa.
6. OmnbIThl, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh IEpHOJa KoJeOaHWW MPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. WsmepeHue yckopeHHs! CBOOOIHOTO MaICHUSI.
DJIEKTPOMATrHUTHOE 110JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHUTHOE ToJie. DJIEKTPOMarHuTHbIE BOJHBL CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 31eKTPOMAarHUTHBIX BOJH Ui COTOBOM
CBSI3U.

DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 31E€KTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomot u onvimol.

1. HW3ydeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MOMOIILI0 MOOMIBHOTO TenedoHa.

CaeToBblI€ SIBJICHHS.



JlyueBas mozenb cBera. VMcrounuku cera. lIpsMosMHEHOE pacnpOCTpaHEHUE CBETA.
3armenust ConHua u JIlynel. Otpakenue ceta. [lnmockoe 3epkano. 3aKOH OTpakKeHUsI CBETA.
[Ipenomnenue cBeta. 3akoH IpenomiieHus cBeTa. IlojIHOe BHyTpeHHEE OTpaKEHUE CBETA.
Hcnosib30BaHNE NOJHOTO BHYTPEHHETO OTPaXXEHHs B ONTHYECKUX CBETOBOJAX.
JIunza. Xox nyueit B nmn3ze. Omnrtudeckas cucremMa (QoToanmapaTa, MHKPOCKONA H
Teneckomna. ['a3 kak ontudeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. Onbitel Hetotona. CiioskeHHe CIIEKTPaIbHBIX I[BETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpssmonurHeNHHOE pacpoOCTPaHEHHUE CBETA.
OtpaxxeHue cBeTa.
[Tony4yenue n300pakeHU B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.
OnTHyeckuii CBETOBO/I.
Xox mydeil B coOuparoiieil JnH3e.
XoJ my4der B pacCEUBAIOIIEH JIMH3E.
[Tonydyenue n300pakeHUI C TOMOIIIBIO JTHH3.

Lo ~NNUEWNE

. Ilpunuun peictBus oToamnmnapara, MUKPOCKOIIa U TEJIECKOTA.
10. Mogmens riasa.
11. PaznoxxeHue 6esoro cBeTa B CIEKTP.
12. [lonyueHue 6e10T0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH YyIJla OTPa)KEHUSI CBETOBOTO JIy4ya OT yrija MajaeHusl.
2. UM3ydeHue xapaKTEpUCTHK M300paK€HUs MpPeMeTa B IIIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCHMOCTHU yIiia MPEIOMIICHHUS CBETOBOTO Jy4a OT yIJjia MaJeHus Ha
IPaHULIE «BO3TyX—CTEKIION.
[TonydyeHue n300pakeHUI C MOMOIIBIO COOMPAFOIICH JTUH3HI.
Omnpenenenre (GOKYCHOTO PacCTOSTHUSL M ONTHYECKON CUIIbI COOMPAIOIIe TUH3HI.
OnbITHI IO Pa3IoKeHHUIO 0EI0ro CBETa B CHEKTP.
OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBHI.
KBaHTOBBIC SIBJICHUS.

OmnsiTel Pesepdopaa u nnanerapuas mojnens aroma. Monens atoma bopa. Mcnyckanue u
norjoieHre ceera aromoM. KBanTel. JInHeiuaTpie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO sfpa.
Hyxionnass monens aromHoro siapa. Mzotombl. PaguwoaktuBHble mnpeBpaimienus. llepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakuny. 3aKOHBI COXPAHEHUs 3apsiIOBOIO U MAacCOBOIO YHCEN. DHEPIUs CBA3U
aToMHBIX saep. CBsi3p mMacchl M SHepruu. Peaknuum cuHte3a u AeneHust anep. VcrouHuku
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleiicTBUA paAMOAKTUBHBIX U3JIyYEHHUI Ha )KUBbIE OPTaHU3MBbI.

Jemoncmpayuu.

1. CnekTpsl U3MyYEHUs U MOTJIONICHUSI.

2. CrekTpsbl pa3IM4HbIX T'a30B.

3. CnexTp BoJOpoJa.

4. Habmogenue TpekoB B kamepe Bunbcona.

No wu s



5. Pabora cuérunka HOHU3UPYIOUINX U3ITyICHUH.

6. Perucrpauus nzmydeHus IpUPOIHBIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopusvie padbomot u onvimel.

1. HaOmoneHue CIUTOMIHBIX M JMHEWYAThIX CIIEKTPOB U3TyUCHHS.

2. HccnenoBaHue TPEKOB: HW3MEPEHUE SHEPTUM YacTULI MO0 TOPMO3HOMY IyTH (IO

dororpadusim).

3. HM3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpHTEILHO-00001IAKOIIINI MOIYIb.

[loBTOpUTENBbHO-0000IAOIIMKA ~ MOIY/Ib  IpEAHAa3HAuY€H s CHUCTEMaTH3aluud U
00001IeH!sT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCEro Kypca (pU3UKH, a TaKkKe IS MOArOTOBKM K OCHOBHOMY TI'OCY/IapCTBEHHOMY 3K3aMEHY IO
¢uzuke U1 00yJaromMXcsl, BBIOPABIINX 3TOT Y4€OHBIN MpeaMerT.

[Ipy wu3ydyeHuUM [AHHOTO MOJYJS pealu3yloTCd M CHUCTEMATU3UPYIOTCS — BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTeCTBEHHOHAY4Hasl
IPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCIEJAOBAHMS SIBICHUNW MPUPOABI M TEXHUKH,
OBJIaJIECHUE YMEHHSIMH OOBSICHATh (U3NYECKHE SBJICHMS, NPUMEHSSI TOJTy4YE€HHbIE 3HAHUS,
pelarth 3a/1a4u, B TOM YHCIie KaYeCTBEHHbIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIIMNIHAIBHO AEATETbHOCTHBIM XapakTep AAHHOTO pa3jeiia Peaanu3yeTcs 3a CU€T TOro,
9YTO 00y4aroLUecs BHIMOIHSIOT 33/1aHNs, B KOTOPBIX UM Ipeasiaraercs:

Ha OCHOBE MOJYYE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBIICHUS
B OKPYXaIoIIell PUPOJE U OBCEIHEBHOM KU3HU;

WCIO0JIb30BAaTh HAyYHbIE METOJIbl MCCIeAOBaHUS (PU3UUYECKUX SIBJICHHUM, B TOM YHCIE Ui
MIPOBEPKHU TMIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH Hay4YHbIE OCHOBBI Han0oJiee BaKHBIX TOCTHKEHUN COBPEMEHHBIX TEXHOJOTHUH,
HampuMep, MPaKTUYECKOr0 UCMOIb30BaHUS PA3IMYHBIX HCTOYHUKOB SHEPIHMH HAa OCHOBE 3aKOHA
MIPEBPALLIEHUS U COXPAaHEHHS BCEX U3BECTHBIX BUJIOB SHEPTHUU.

Kaxngas w3 Tem JgaHHOrO MOAYJs BKIIOYAET OJKCIEPUMEHTAIbHOE HCCIEA0BAHUE
oboObmaromiero xapakrepa. Moayinab 3aBepuiaeTcsi IpOBEACHUEM TUATrHOCTHUECKON U OLIEHOYHOM
paboTHI 32 Kypc OCHOBHOT'O 00IIIETr0 00Opa3oBaHuUs.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne Qu3MKM Ha YPOBHE OCHOBHOTO o0O0OwIEro 0Opa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy

oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THNYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

- TPOSIBJICHHE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM (PU3UUECKON
HayKu;

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIXKEHHUSM POCCUUCKUX YUEHBIX-(U3UKOB;

2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX U ATHYECKUX
po6JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (PU3UKH;

- OCO3HAHHUE BAXHOCTU MOPAIBHO-3TUYECKUX TPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

- BOCHPHSITHE 3CTETUUYECKUX KauyecTB (PU3MUECKOW HAyKW: €€ TapMOHHYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 IMMO3HAHHUSA:

- OCO3HAHWE IEHHOCTH (PU3NYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa TO3HAHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONIEH KyIbTYpHI;

- pa3BUTHE HAYYHOU JII0003HATETLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TENbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI U IMOIHOHAJIBLHOI0 0J1ATONOJYYHS:

- OCO3HaHHE LIEHHOCTH Oe30macHoro oOpas3a XKM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaKHOCTH TMpaBWi O€30MacHOr0 IMOBEACHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

- c(opMHUPOBAHHOCTH HaBbIKa peduIeKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMUOKY U TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE y4acTHe€ B PELICHUM IMPAKTHUYECKUX 3a]ay (B paMKax ceMbH, 00pa3oBaTeIbHOU
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM  HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

- HHTEPEC K MPAKTUYECKOMY H3y4eHUI0 podeccuil, CBA3aHHBIX C (PU3UKOM;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

- OpUEHTAaIMsl Ha MNpUMEHeHHe (U3NYECKUX 3HAHUW JUIs pelleHus 3aaad B olnactu
OKpYXarollel cpefipl, MIaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpYKaroLIel cpebl;

- 0CO3HAHUE III00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTel UX PEIICHNUS;

8) ajanTannu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBLHON U MPUPOIHOH CPebl:

- TOTPEeOHOCTh BO B3aUMOJCHCTBUM TIPU BBIIOJHEHUH HCCIEIOBAHUM U MPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

- TIOBBILLIEHUE YPOBHS CBOE€M KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JeATEIbHOCTb;

- TOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcle (GOpMyIHpOBaTH HJEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

- 0CcO3HaHUE JIePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu (hU3HKHY;



® - [UITAHMPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (PU3MUYECKUX 3HAHMIA;

¢ - CTPCMJICHUC AHAJIIM3UPOBATH WU BBISABJIATH B3aMMOCBA3U ITPUPOJIEI, 06L[I€CTBa N SKOHOMUKH,
B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘-IGCKI/IX 3HaHHfI;

e - OIICHKAa CBOMX JACUCTBUH C Y4ETOM BIMSAHUA HA OKPYKAIOLIYI0 CpeAy, BO3MOXHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe oOcBOeHHs HporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOUAIOLIME TO3HABaTeJIbHbIE YHHUBEpCaJbHbIE YueOHbIE JI€WCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3zoBble Jornuyeckue AeiicTBUA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MMPU3HAKU 0OBEKTOB (SBJICHMIA);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIINKN, OCHOBAHUS i1 0000IIEeHHS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS. B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HAOJIOICHUSX, OTHOCSIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJISATh TTPHUYHMHHO-CJICIICTBEHHBIC CBSI3U TPU HM3YyYCHUU (DU3HYECKUX SIBICHUU WU
MPOIECCOB, JENaTh BBIBOJABl C HCIOJB30BAHUEM JICAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYECHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PHU3UYCCKUX BEITHUYHH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus Yy4eOHOW (u3MUecKoW 3aaadu
(cpaBHEHHE HECKOJIBKUX BAapUAaHTOB PEIICHUS, BHIOOp Hambosee MOAXOMISIIET0 ¢
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebcKHe N1eCTBUA

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IpoOBOAWUTE II0O CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCECHT, HEOOJIBIIOE HUCCJICJ0BaHUC (1)I/I3I/ILICCKOI‘O SABJICHUA,
OLOCHUBATL HAa HNPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(bOpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HCCIICAOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB O606H.I€HI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I$I, OIIbITa, UCCIICAOBAHUA,

IIPOrHO3HUPOBATH BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX IpouecCoB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

IPUMEHATh PA3IMYHbIE METObl, MHCTPYMEHTBl W 3alpochl MpH IMOHCKE U OTOOpe
nHGOpMAIMY WK TaHHBIX C YIETOM IMpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH MH(POPMALUIO PA3THUHBIX
BUJIOB U ()OPM IPECTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpMY MpeAcTaBlIeHUs HHGOPMALMHU U
WUTIOCTPUPOBATh pelIaeMble 3a7auydl HECJIOXXKHBIMH CXE€MaMH, JAuarpamMmaMmy, HWHOU
rpaduKoil u uX KOMOMHAIUSAMHU.



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 337aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOI TEMBbI U BBICKAa3bIBATh HJIEH,
HAalleJICHHbIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTeIbHOCTH O0IeHHS;
COTOCTABIATh CBOM CYXJACHHUS C CYXICHHUSAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

BBIpaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBIOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIepuMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIpH pELIeHUH KOHKPETHON (pr3nuecKoil mpoOiemsl;

MPUHAMATh LEIH COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBATH JCHCTBUS IO €€
JOCTIKEHHUIO: PACIIPENeIATh PO, 0OCYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTasi Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaTPaBJICHUIO U KOOPIUHUPYS CBOU JACHUCTBUS C NPYTUMH YICHAMH KOMaHIBI;
OIICHMBATh KA4eCTBO CBOETO BKJIAAa B OOMMI TPOIYKT 1O KPHUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHble yHUBEpcalbHbIEe YUeOHbIE 1€l CTBUA

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHUTYAIUSX, TPEOYIOMUX ISl PEIICHUS
(bM3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMUYHBIX TOAXOJAX MPHUHITHS pENICHUH (MHIUBUAyaIbHOE,
MIPUHSATHUE PEIICHHSI B TPYIIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEIIEHO COCTAaBJIATh QITOPUTM peIleHUs] (PU3MUYECKOW 3ajayd WM ITUTaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHIA;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

J1aBaTh aIeKBATHYIO OLIEHKY CUTYalluH U MpeJylaraTh IU1aH e€ U3MEHEHUS;

OOBSICHATh MPUYUHBI JIOCTHXKEHUS (HEIOCTH)KEHUS]) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI MM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIHUXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEIH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCHUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

IIpU3HABaTh CBOE NpPaBO Ha OMMOKY MNpH peuieHuH (GU3NYEeCKUX 3aJad WId B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN:

® UCMOJb30BATh TMOHATHS: (HU3UYECKUE U XUMHUYECKHE SBJICHUS, HAOIOJCHNUE,
SKCIEPUMEHT, MOJelNb, TUNIOTEe3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
NBUKEHHE  (paBHOMEPHOE,  HEpaBHOMEPHOE,  MpPSMOJIMHEIHOE),  TpaeKTopHs,
paBHOJIEHCTBYIOIAsl cwia, Aedopmanus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznuuath sBieHUs (AUQdy3us, TEIIOBOE IBHKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEpLUs, B3aUMOJCHCTBUE Tel, paBHOBECHE
TBEPABIX TEJ C 3aKpEIUIEHHOW OChbIO BpalleHus, Iepeaaya JaBieHUs] TBEPABIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBleHUE, IIaBaHUe T, IPEBpallleHus
MEXaHUYECKOH HEPTUH) IO OMHMCAHUIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JTaHHOE (PU3NYECKOE SBIICHUE;

® pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpYXKAIOLUIEM MUpE, B
TOM 4ucie (QU3NYECKHE SBJICHUSA B IMPHUPOJE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TEXHUKE, BJIMSHHE aTMOC(HEPHOTO IaBJICEHHS Ha XUBOM OpraHusM, IIaBaHUE pbIO,
pBIUard B TeJie 4YeJlOBEKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBICHHUI;

® OIUCHIBaTh U3yYEHHBIE CBOMCTBA TN U (PU3HUECKUE SBICHUS, UCIOIb3YS (PU3NUYECKHE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JaBlIEHUE
(TBEpHOrO TeEna, JKMAKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IUJICYO CHJIBI, MOMEHT CHWJIbI, KOX(POHUIUEHT TMOJE3HOTO JEHCTBUS
MEXaHHU3MOB, KMHETHUYECKas U MOTEHIMaJIbHAsl SHEPTUs), IPU OMHCAHUM TMPABUIBHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETMYHH, UX 0003HAUCHUS U €TUHULIBI
(bu3nyecKuX BEIWYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE JTaHHYI (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKud H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYMH;

® XapaKTepU30BaTh CBOMCTBA Ted, (U3MYECKHE SBICHHUS U IPOLIECCHl, HCIOJIb3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesna, MpaBUIIO paBHOBECUs pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXAHUKU,
3aKOH COXPAaHEHHUS MEXaHWYECKOW »HHEpruu, MpH OSTOM JaBaTh CJIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHE;

e O00BSICHATH (PU3MUECKHE SIBIICHUS, MPOIIECCHl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTYalluil MPaKTHKOOPHUEHTUPOBAHHOTO XapakTepa: BBISBIATH MPUYUHHO-
CJI€ZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 UW3y4YyeHHBIX CBOMcCTBa (U3MUECKUX SABICHUH, (QU3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemarbh pacu€THble 3agayd B 1-2 feHCTBUA, HCHOJb3YS 3aKOHBI M (QOPMYIIBI,
CBsI3pIBalOIME (PU3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (hPU3NYECKHE BEIWYMHBI B (OPMYJIBl U
MPOBOJIUTH PAcuéThl, HaXOAUTh CIpPABOYHBIC JAaHHBIE, HEOOXOAMMBIE ISl pPELIeHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (PU3NUECKOI BETUUNHBL;



pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pELIMTh TNPH MOMOIIU (PU3HUYECKHX
METO/IOB, B OIMCAaHUM MCCIEAOBAHUSA BBIICIATh IPOBEPAEMOE IPEIIOJIOKEHUE
(rumoTesy), pasnuuaTh W HMHTEPIPETUPOBATH IIOJYYEHHBIH pE3yabTaT, HaXOAMUTh
OLIMOKH B XOJI€ OTIBITA, /IENATh BBIBOIKI 110 €T0 PE3yJbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aUCHIBATH XO/1 OTIBITA U (POPMYIIMPOBATH BHIBOIBI;
BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIIEpaTyphl C KCIOJB30BAaHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH UCCJEI0OBAaHUE 3aBUCUMOCTU OJHOW (PU3MYECKOM BEIMYHMHBI OT JAPYroW ¢
HCII0JIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
Tela OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TENl ¥ HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOMIAIN
CONPUKOCHOBEHHUSI TeJ, CHJIbl YIIPYrOCTH OT YIIMHEHMS MPYKUHBI, BbITAJIKUBAIOLIEH
CWIbl OT OOBEMA MOTPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUW TUJIaBaHUSl TeJ, YCJIOBUI paBHOBecHsl pbhluara M OJOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCJIeOBaHUs, COOMpaTh YCTAaHOBKY U  BBIIOJHATH
U3MepeHus, cleAysl MpPeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (PU3UYECKUX BEJIWYUH B BUJE MPEUIOKEHHBIX TaOIUIl U TpaduKOB,
JIeNIaTh BBIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUIKOCTH W TBEPAOrOo TeNa, CUila TPEHHsS CKOJIBKEHHUs, [IaBJIEHME BO3/1yXa,
BBITAJIKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasd Ha MOIPYKEHHOE B IKUIKOCTh TEJIO,
KO3 PUIIMEHT MOJE3HOTO JCHCTBUS MPOCTHIX MEXaHW3MOB), CIEAYs MPEITI0KCHHOU
WHCTPYKUMU: MIPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOU BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH TMpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHUEM;

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCYbl, OapoOMeTp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TUIOCKOCTh;

XapaKkTepu30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpPOl Ha WX omHMcaHud (B TOM YHKCIE: MOAUIUIHHKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMJPABIMYECKUNA Mpecc, MAHOMETP, BBICOTOMEP, MOPIIHEBOM HAcoC,
apeoMeTp), MCIOJIBb3Ysl 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBICHUN U HEOOXOJUMBIE
¢u3nyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOAUTH TpUMEPHl (HAXOAUTh MH(POPMALMIO O TMpUMeEpax) MPAKTUYECKOro
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM Il OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpudopaMu U TEXHUYECKUMH YCTpOMcTBaMmuy,
COXpaHEHMs 3JI0pOBbsI M COONIOJICHHS HOPM HKOJIOTHYECKOTO IOBEIEHHUS B
OKpYyKarollen cpene;

OCYIIECTBIATH OTOOP HMCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBHU C
3aJJaHHBIM TOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLINXCS 3HAHUHI U ITyTEM CpaBHEHUS



Pa3IUYHBIX UCTOYHUKOB BBIICTATH HH(OPMAIINIO, KOTOPAS SBISETCS MPOTUBOPECUMBOM
WJIM MOXKET OBITh HEJ0CTOBEPHOM;

WCII0JIb30BaTh MPH BBITIOJIHEHUU YYEOHBIX 33JJaHUI HAYYHO-MIOMYJISIPHYIO JINTEPATYPY
(U3MUECKOTO COJIep)KaHus, CIPaBOYHBIE MaTepuanbl, pecypchl cetu VIHTepHer,
BIIQJICTh MPUEMAMH KOHCIICKTHPOBAHMS TEKCTa, NpeoOpa3oBaHus WHGOpMAIUU U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

co3/7aBaTh COOCTBEHHBIC KPAaTKHUE IMHCHMEHHBIC M YCTHBIC COOOIIEHUS HAa OCHOBE 2—3
HMCTOYHUKOB WH(pOPMAIUU (PU3NISCKOTO COJACPIKAHUS, B TOM YHCIIC IyOJUYHO JCTaTh
KpaTKue COOOIIEHHS O Pe3yIbTaTax MPOCKTOB WM YIeOHBIX MCCIICIOBAHUMN, TPH ITOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBIN TOHATUHHBIM ammapar Kypca (QU3UKH,
COTIPOBOXIATh BBICTYIUICHHE MPE3EHTAIUEH;

MIPU BBITIOJIHEHUH YYEOHBIX TTPOCKTOB M MCCIEAOBAHUI paclpeessiTh 00s13aHHOCTH B
TpyIIe B COOTBETCTBHH C MIOCTABJICHHBIMU 3a/1a4aMU, CJIEUTH 32 BHITIOJIHEHUEM TJIaHA
NEHUCTBUM, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTH TPYIIIIHI,
BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOITUX.

K koHiy oOyueHus B 8 kJacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

HCMOJIb30BAaTh MOHATHS: Macca M pa3Mepbl MOJIEKYN, TEMJIOBOE JIBIKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMop(HBIE Tena,
HACBHIIICHHBIN 1 HEHACBIIIEHHBIN Map, BIa)KHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSS
SHEPrus, TEIIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUYECKUN 3apsijl, JICKTPUUECKOE
10JI€, MPOBOJHUKH W AUDJIEKTPUKH, MOCTOSIHHBIA AJIEKTPUYECKHI TOK, MarHUTHOE
oJIe;

pasznuyath SBJICHUS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBECHE, CMAauMWBaHWE, KaNWUIAPHBIC SBICHUS, UCHApEHUE, KOHACHCALMS,
IIJIaBJICHUE, KpUCTAJUIN3aLUs (oTBEpaeBaHue), KHUIICHUE, Terionepeaada
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps/ioB, JCHCTBUSA AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MAarHuTOB, JNEHCTBUE MAarHUTHOTO IOJS Ha MPOBOJHHMK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIKS) 1O ONHMCAHHUIO HX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX 1aHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YUYCHHBIX (U3NYECKUX SBJICHUI B OKpPYXKAIOUIEM MUpE, B
TOM uucie (u3udeckue SBICHUS B NPUPOJE: TOBEPXHOCTHOE HATIKEHUE H
KalWUIApHbIE SBJIECHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uzinydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE SBIEHUS B aTMocdepe, SIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emuu, Apeid MOICOB, pOJib MAarHUTHOTO TOJS JAJS SKU3HM Ha
3emIie, ONSPHOE CUSHUE, MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJIETISATH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKHX SBIICHHIA,

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BENTUYMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPTUs, KOJIWYECTBO TEIUIOTHI, YAeIbHas
TEIUIOEMKOCTb  BEIECTBA, YZAEJIbHAs TEIUIOTA I[UIABJICHUS, YyJAEJIbHAsA TEIUIOTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CrOpaHHs TOMUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAILMHBI, OTHOCUTEIBHAS BJIAXXHOCTb BO31yXa, AJIEKTPUUYECKUU
3apsj, CUJla TOKA, DJJIEKTPUYECKOE HANpsDKEHUE, CONPOTHUBIIEHUE IIPOBOJIHUKA,
yIIeJIbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh JEKTPUUYECKOTO TOKA), TPHU



ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HUCIOIb3YyEeMbIX BEIHYUH,
0003HaueHHS ¥ eIUHUIBI (PU3NYECKUX BEIWYHH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0O BEJIMYMHY C JPYTMMHU BEJIWYHMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJB3Ys
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA,
NPUHIMI CYNEPHO3ULMHU MO0Jed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsja, 3akoH Oma juia ydacTka nenu, 3akoH JDxoyns—JIeHna, 3akoH coxpaHeHus
SHEPTHH, TPU STOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alHMCHIBATH €TO
MaTeMaTHYECKOE BbIPAXKEHHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIuit MIPaKTUKOOPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOrMYeCKHUX LIaroB C
omnopoit Ha 1—2 U3yuyeHHBIX CBOMCTBA (PU3MUECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiath pacy€THble 3ajaud B 2-3 JeMCTBHS, HCHOJIb3ysd 3aKOHBI U (HOPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 3aJa4yu
3aMMChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEIOCTATOK JAHHBIX Ui PELICHUS 3a/]ayH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJTY4YE€HHOE 3HAUeHHE (PU3HUECKO BETUYUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO pPELIUTh MpPU TMOMOIIN (PUIUYECKUX
METONOB,  MCHOJb3ysd  ONHCAaHWE  HUCCIEINOBAHMSA,  BBIICIATH  IIPOBEPSIEMOE
IIPEAIIOJIOKECHAE, OLICHUBATH IPAaBUIBHOCTh IOPSAKA INPOBEICHMS MCCIEAOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWUCTB
Tesl (KalWUISPHBbIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3JyXa OT €ro o0béMma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCa OCTBIBAHUS U HAIPEBAaHUs IIPU U3IYYCHHUH OT LBETa
u3Iyqaoume  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYPbl JKUAKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICHICTBUE VIEKTPUYECKUX 3apsIOB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA JJIEKTPOJBUTATENs
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepsieMble IPEANOI0KEeHUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(opMynupoBaTh BBIBOABI;

BBIIIOJIHAT NPSAMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBLHON BIIQKHOCTH BO3.yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(¢u3NYeCKUX BEIMYUH, CPAaBHMBATH pe3yJbTaThl HM3MEPEHMH C Y4ETOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro [UIMHBI, IUIOIIAJU MNOMEPEYHOI0 CEYEHUs M YIEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HAa IPOBOJHUKE,
UCCIIeZIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINIOJHATH M3MEpPEHHs, CIeays



MPEUI0KEHHOMY TUTaHy, (PUMKCUPOBATh PEe3yNIbTaThl MOJYYCHHOH 3aBUCUMOCTH B BUJE
TaOaMIl U TpaUKOB, IEIaTh BBIBOKI 110 PE3yabTaTaM HCCIIECIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yAETbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTHBIICHHE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, CcoOHUpaTh OSKCIEPUMEHTAJIBHYIO YCTAHOBKY, CJeays
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

e coOmomaTh TMpaBWJa TEXHUKH Oe30mMacHOCTH T1pH pabore ¢ J1aOOPaTOPHBIM
o0opynoBaHuEM;

® XapakTepu30BaTh MPHUHIUMBI JCHCTBHA W3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha MX ONHUCAHMS (B TOM YHCIE: CUCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMETp, BOJBTMETP, CUETUMK DIEKTPUUECKOMN
SHEpPruM, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEINb
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
Heo0XoIuMble (prU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOICTBAa M HM3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (PKHUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX IIeTel ¢ MOCIe0BaTEeIbHBIM U MapajuleIbHbIM COEAUHEHUEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUYECKUX LEMeil;

® T[PUBOAUTH NpHUMEpHl (HaXoAUTh HUHGOPMALMIO O TpUMepax) MNPAKTUYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH sl oOecreueHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OKOJOTMYECKOTO TMOBEACHUS B
OKpY»Kalolllel cpene;

® OCYHIECTBIATH NOMCK HH(popmanuu ¢usndeckoro cojnepkanuss B HHrepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNATE MHMOPMAIMIO, KOTOpas SBJSETCS MNPOTHBOPEUYMBONM MM MOXET OBITh
HEJIOCTOBEPHOM;

® 1CIIOJIb30BATh MPU BBHINOJIHEHUU y4eOHBIX 3a/laHUl HAayYHO-TIOMYJISIPHYIO JUTEpaTypy
(u3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi HWHGOpMaLUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHBbIE MHCbMEHHBIE U KpaTKHE YCTHBIE COOOIIeHus, 00001mas
MH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXaHHUSA, B TOM YHCIE
NyOMMYHO  MPEACTaBIATh  PE3yJabTaThl  MPOEKTHOM  HWIIM  MCCIEI0BATENIbCKOM
NEeSITeNIbHOCTH, TMPU STOM T'PAMOTHO HCHOJB30BaTh M3yYCHHBIN MOHATHIHBIN ammapar
Kypca (pU3UKH, COIPOBOXK/IATh BHICTYINICHHE MTPE3eHTAIUEH;

® [pU BBINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNM (U3UUYECKUX MPOLECCOB
pacripesiesiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJayamH,
CIIEZIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKIaJ B  JIEATENBHOCTh  TPYIIbI, BbICTPaUBaTh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(DIMKTHI.

K xoHiy obyuenust B 9 kJjacce mnpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHU:



HUCIIOJIB30BaTh IIOHATHA: CHCTEMaA OTC‘IéTa, MaTrCpuajibHasA TOYKa, TPACKTOpPUs,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrmpyras, iacTuueckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3Ku, IEHTP
TSDKECTH, aOCOJIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPJIOrO Tela, paBHOBECHUE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHUTHBIX BOJIH, CBECT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CIEKTPbI HCIYCKAHWUA W IIOITIOLICHMA, aﬂb(ba, Oera- W raMma-
H3JTy4CHUS, U30TOIIbI, AACPHAA OHCPICTUKA,

pasiindaTtb SABJICHUSA (paBHOMCpHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKCHNE, CBOOOIHOE NaICHNE TeJl, PABHOMEPHOE
JABUMXKCHUEC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTUBHOC JABMKCHUC,
KoJieOaTeIbHOE JBIDKEHUE (3aTyXalolle W BBIHYX/ICHHbIE KOJICOAaHWS), PE30HAHC,
BOJIHOBOE [BIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaXXCHHE U MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3IOoKCHNE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJbHBIX IIBETOB, IHCIIEPCHUS CBETa,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUEC JIMHEWYaTOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
10 OINMMCAHUIO HUX XaPAKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJIEHUN B OKpYyKaroleM Mupe (B
TOM 4YHUCJIC (1)PI31/I‘-IGCKI/IG SABJICHHA B NPUPOJC: MPUIKMBLEI U OTJIWBBI, ABHUXXCHUC TIJIAHCT
CorHeyHoM CHUCTEMBbI, PCAKTUBHOC ABMXKCHHUEC KUBBIX OPraHM3MOB, BOCIIPUATUEC 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa TeIl,
ONTHYECKWE SBICHWS B  NpUpojae, Owojormyeckoe ACHCTBHE  BHIUMOTO,
yAbTPa(UOIETOBOrO W PEHTIEHOBCKOTO M3IyYEHHUH, €CTECTBEHHBIH paIrOaKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, pAAMOAKTHBHOE M3IIyYCHHE NPUPOJHBIX MHHEPAJIOB,
JeHCTBHE PaJOAaKTHBHBIX M3TYUYCHUH HA OPraHU3M YeJOoBeKa), IPH 3TOM NEPEBOIUTH
MPaKTHYECKYIO 33/1a4y B y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOWCTBA (IMPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3YYCHHBIE CBOMCTBA TeNl U (PU3UUECKHE SIBICHUS, UCTIONB3Ys (pruzndeckue
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAsh CKOPOCTh Tella NPH HEPaBHOMEPHOM JABIKEHUH,
YCKOpEHHE, MEepeMEelNIeHNe, MyTh, YII0Basi CKOPOCThb, CHJIA TPEHUS, CHIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC TEJd, UMITYJIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTh, OTCHIMAIbHASL PHEPTHs Tela, NOJHATOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTCHIMAIbHASI SHEPT Ul CXKATON MPYKHHBI, KHHETHYECKAs
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MEepuoJ M YacToTa KoJeOaHuH, THHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPEIOMIICHHS
cpensl), TIpU OMUCAHUM TMPABUIBHO TPAKTOBATH (PM3MUECKHH CMBICI HCIIOJIB3YEMBIX
BEJIMYUH, OOO3HAYEHMS M EIMHUIBI (U3MUECKUX BEJIMYMH, HAXOAUTH (HOpMYIIHI,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JPYrMMH BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUH;

XapaKkTepu30BaTh CBOIMCTBA Tell, (GU3NUECKUE SIBICHUS M MPOLECCHI, UCHOIb3Ys 3aKOH
COXpAHEHMs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, NPUHIMII CYNEPIO3ULUU CHII,
MPUHLUI OTHOCUTENbHOCTH ["anmuites, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHUS M TPEJIOMJICHUS CBeTa, 3aKOHBl COXPAHEHHUs 3apsi0BOIO U
MaccoBOTO YHCEJl MpPHU SJEPHBIX peakuusiX, MHOpU OSTOM JaBaTh CIOBECHYIO
(OopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;



OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluii  TPAaKTHKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  MPUIHUHHO-
CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIAroB C OMOPOi Ha 2—
3 W3yuYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCIIOIb3Ys
3aKOHBI U (POpPMyJBI, CBS3BIBArOIINE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIU3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIC Ul PEUICHHUS,
MPOBOJUTH pAacy€Tbl W OIEHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

pacrio3HaBaTh TPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh NpPU TOMOIIH (PHU3UIECKUX
METOJIOB,  WCIIOJIb3YySl ~ ONHCAHWE  WCCIEIOBAaHUS,  BBLICIATH  IIPOBEpsSEMOe
MPEIOJI0KEeHNE, OIEHUBATh IPABMWIIBHOCTh TOPSIKAa TPOBEACHUS MCCIEIOBAHMUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHUH 1 OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAONIOICHUIO (PU3UUECKUX SIBICHUH MM (U3MYECKUX CBOMCTB
TelN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs DHEPTUH, 3aBHCUMOCTh
nepro/a KoJIeOaHui PyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUTUTY/bl MAJIBIX KOJI€OaHWH, MTPSIMOJIMHEHHOE pacTpoCTpaHeHHe
CBETa, pa3JIoKEHHE OeNoro CBeTa B CIEKTpP, M3yuyeHUE CBOMCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)ke€HHs MpeAMeTa B coOMparouieil JnH3e,
HaOIOJIEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB U3IYYEHHUS): CaMOCTOSATEIbHO
coOMpaTh YCTaHOBKY M3 U30BITOYHOTO HAOOPa 000pyIOBaHMS, OMMUCHIBATH XO/1 OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI,

MPOBOJUTH MpPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenessis cpeaHee
3Ha4YCHHE U3MepsieMOl BenuuuHbl ((POKycHOE paccTossHHME coOuparomeld JIUH3bI),
000CHOBBIBATH BBIOOP CIIoco0a U3MEPEHHS (M3MEPHUTEIIBHOTO MPUO0Opa);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJb30BAaHUEM
NPSMBIX HM3MEPEHUH (3aBUCHUMOCTh IMYTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOHW CKOpPOCTH, TMepuojaa KoyiebaHHl MaTeMaTH4eCcKOTo
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTU yrja OTPa)KEHUsS CBETa OT yrja MaJeHHs u
yria mpeloMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBAaTh UCCIIEOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHMOCTHU
(¢u3MuecKuX BETUYMH B BUJIE TaOMUIl U IpadUKOB, JeiaTh BBIBOJABI M0 pe3ylbTaTam
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefa MPU PaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHUE CBOOOIHOTO Ma/JeHUs,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJbXKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W TEepUoa KoJNeOaHW MaTeMaTH4YeCKOro W MPYKHMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOUparomiel JUH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHSATH
W3MepeHusi, cleAys MPEeIOKEHHOW MHCTPYKIIMH, BBHIYHUCISATh 3HAYEHHUE BEIUYHHBI U
aHAIM3UPOBATh TONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWJia TEXHUKH Oe30MacHOCTH T1pu paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKUA HM3YYEHHBIX (DU3MYECKHX MOJENEH: MarepuaibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUCYHBIH HMCTOYHHUK CBETA, JIyd, TOHKAs JIMH3a,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOT'O S/Ipa;

XapaKTepU30BaTh MPHHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHMYECKHX
YCTPOMCTB C OMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUOMETP, AATUYUKU TOJIOKEHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBO/JIbl, CIEKTPOCKOIN, J03UMETp, KaMepa BuiabCOHa), HCIOJB3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCTIOJIb30BATh CXEMBI U CXEMAaTHYHBIC PUCYHKH H3yYCHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB IMPHU PELIEHUH y4eOHO-
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JJIsl MOCTPOCHMS] M300paKeHUH B IMJIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTE TNpUMEPHl (HAXOAUTh HMHPOPMALMIO O TMpPUMEpPAX) MPAKTUYECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ NOpuOopaMH M TEXHUYECKHMMM YCTPOHCTBaMU,
COXPAaHEHHUs 370pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpY»Karollen cpene;

OCYILIECTBIISITh TOUCK HWHpopManuu Qu3nueckoro cojepxkanuss B HHrepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsS. TOMCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeaAeTIeHHs
JIOCTOBEPHOCTH TIOJNydeHHOW WH(GOPMAIlMd HAa OCHOBE WMCIONIMXCA 3HAHUN W
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

HCII0JIb30BaTh MPH BBITIOJHEHUU YYEOHBIX 3a/laHUui HAYYHO-MOMYJISPHYIO JINTEPATYpPy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIZIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi WHGOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIEC NMMUCHMEHHBIE U YCTHBIE COOOIECHUSI HA OCHOBE MH(OpMaIUU
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOro COAEp)KaHUS, IyOJUYHO IPEACTaBIATh
pe3yNbTaThl MPOEKTHOM WIIM MCCIIEI0BATEIbCKOM NIEATEIBHOCTH, IPU 3TOM I'PAMOTHO
WCIO0JIb30BAaTh H3YYEHHBIN NOHATUHHBIA ammapar HM3y4aeMmoro pasjena (QU3uKd u
COMPOBOXKIATh BBICTYIUIEHHWE MpEe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
No HanmeHnoBanue pa3aejioB 4 TeM KosmuecTBo yacos
DJIeKTpOHHbIe (L1 (POBbIE)
n/n NPOrpaMMbl Bcero Konrpoiabubie | IlpakTHyeckue
o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
1.1 ®dwusmKa - HayKa O IPUPOJIE 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 duznyecKne BeITNIYNHBI 2 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHay4YHBINH METO/1 MO3HAHUS 2 https://m.edso0.ru/ZOL7QLIIS
Hroro mo pazueny 6
Paspnen 2. IlepBoHayanbHbIe CBeICHUS O CTPOCHUH BelleCTBA
2.1 Crtpoenue BemecTa 1 https://m.edsoo.ru/2SJ151M41
BI)KEHHUE U B3aMOJICHCTBUE YaCTH
2.2 A A B 2 1 https://m.edsoo.ru/ZXDKQLXCC
BeIlleCTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.edso0.ru/ONOV1IXY1K
Hroro mo pazgeny 5
Paznen 3. /IBu:keHHe U B3auMO/JeiicTBUE TeJl
3.1 MexaHnuecKoe IBMKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Wuepnus, Macca, MIOTHOCTh 4 https://m.edsoo.ru/GXPU4MT5P
3.3 Cuna. Bunpe! cun 14 1 https://m.edsoo.ru/9RNDRUONW
Utoro mno pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH M ra3oB
1 N
4.1 Aapnerite. Llepenana napnerus TeepabIMI 3 https://m.edsoo.ru/X0DW367P2
TeJIaMu, )KUAKOCTSIMU U razaMu
4.2 JlaBiaeHHE KUIKOCTH 5 https://m.edso0.ru/2MVXZ0KL4



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

4.3 ATMoOcdepHOe naBieHUE 6 https://m.edso00.ru/T7134SXNO
4.4 JlelieTRMe RIUAKOCTH 1 rasa Ha 7 3 hitps://m.eds00.ru/NFE6OYSNK
NOrpyXEHHOE B HUX TEJIO

Hroro no pazgeny 21

Pa3nen 5. PaGora u MomHOCTb. DHEprus
5.1 PaboTa u MomHOCTH 3 https://m.edsoo.ru/75LMREDY1
5.2 [IpocThie MEXaHU3MBI 5) https://m.edso0.ru/504NQXKX9
5.3 MexaHudeckast SHEPTUsl 4 https://m.edso0.ru/G30454EMT

Hroro mo pazgeny 12

PesepBHOE Bpems 3

OBHIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KUIIACC

HaumenoBanue pa3xae/ioB U TEM

KoaudecTBo 9acoB

DJIeKTpOHHbIe (L (PPOBbIE)

Ne n/m
nporpamMmal Beero Konrpoubusie | IlpakTuyeckne | 00pa3oBaTe/ibHbIe pecypehbl
padoTsbI padoThI
Paznen 1. TennioBble siBJIeHUs
11 CtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TennoBsie mporecch 21 1 5 https://m.edsoo.ru/FI42A5VZA
Wroro mo pazueny 28
Paznea 2. DiekTpuvyecKkue 1 MATHUTHbBIE SIBJICHUSA
2.1 Jnexrpueckie 3ap5im)1. 3apsxennbre 7 1 https://m.edsoo.ru/R4QORCTQ4
TeJIa U UX B3aUMOJICHCTBHE
2.2 [TocTOSIHHBIN AMEKTpUUYECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuutHbI€ SIBICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpOMarHuTHasK WHIYKITUS 4 https://m.edsoo.ru/7QOD8EL15
Hroro mo pazgeny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

I[TPOTPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 9acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznen 1. Mexanuveckue siBJIeHUSA
M 0
11 CXAMITTCCROE ABIDRCHIE 1 CHOCODHL €ro 10 1 https://m.edso0.ru/CEOGHRGTL
OTIMCAHUS
1.2 BsaumonetictBue ten 20 1 3 https://m.edsoo.ru/UC1IRQAF4C
1.3 3aKOHBI COXpaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazueny 40
Paznea 2. MexaHuveckue KoJieO0aHUsI M BOJIHbI
2.1 Mexannyeckue KoyieGaHus 7 3 https://m.edso0.ru/S5VIGSAI3
2.2 MexaHu4ecKre BOJHBI. 3BYK 1 3 https://m.edsoo.ru/DHIJG8AS50
Hroro mo pazgeny 15
Pa3znesn 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
C)
3.1 JICKIPOMATHITHOE Noie 1 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMArHUTHBIE BOJTHbI
Utoro no pazneny 6
Pa3znen 4. CBeToBbLIE IBJICHHSA
4.1 3aKOHBI pacIpOCTPaHEHHUs CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONITHYECKHUE TPUOOPHI https://m.edso0.ru/2Z0WNYKRX1
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 3 2 https://m.edso0.ru/2Z5AH0ODTO
Hroro no paszneny 15



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

Paznena 5. KBanTtoBbie iBJIEeHUSA

nu
5.1 CHIYCIAIIE 1 HOTIOMIEHHE cheta 4 1 hitps://m.eds00.ru/BK5E4AQQS
aTOMOM
5.2 CrpoeHne aTOMHOTO sjipa https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHbie peakuuu https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pa3nes 6. IloBropuTe/ibHO-0000 a0 1M MOYJIb
I1 000
6.1 OBTOPCHILE H ODODIICHHE COACPHATI 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca ¢usuku 3a 7-9 knacc
Hroro mo pazueny 9
OBUIEE KOJIJMYECTBO YACOB I1
11 OJI CTBO YACOB I1O 102 97

I[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®du3nKa — HaykKa O MPUPOJIE.
SBnenus npuposl. dusnyeckue
SIBJICHUS

https://m.edso0.ru/35YPBIW5K

MexaHu4decKkue, TCILUIOBEIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJICHUS

https://m.edsoo.ru/116 U53L6H

Ouznyeckue BEINYNHBI U UX
U3MepeHue

https://m.edsoo0.ru/6ZYFTFPA7Y

Ypok-uccienoBanue
"U3mepenue teMmnepaTypsl Ipu
MTOMOIIY >KUJIKOCTHOTO
TEPMOMETpA U JaTyuKa
TemnepaTrypsr"”

https://m.edsoo.ru/VQGCNS8IMP

Kak ¢usuka u npyrue
€CTECTBEHHbBIC HAYKH U3YYalOT
npupoy. EctecTBeHHOHAaYyYHBIT
MeTo no3Hanus. Onucanue
(bU3NYECKUX SBICHHI C
MOMOIIIBIO MO/IeIIEH

https://m.edsoo.ru/3LPP2HP X2

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro
TOPU30HTAIBHO, TEM O0JIbIIE,

https://m.edsoo.ru/QYLZITEMU



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

gyem OoJtbllie BBICOTA ITycKa"

Crpoenue BemectBa. OIMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/F5PU40LYR

JIBM>KEHHE YacTull BEIEeCTBa

https://m.edsoo.ru/HQ31SN1F3

VYpox-uccnenoBanue «OMbITHI
10 HAOJIOIEHUIO TEIUIOBOTO
pacIIupeHus Ta30By»

https://m.edsoo.ru/FT87UNTLS

10

ArperatHble COCTOSIHUSI
BEIECTBA

https://m.edso0.ru/STRDWACXM

11

B3anMocss3p Mexay
CBOMCTBAMH BEIIECTB B PAa3HBIX
arperaTHBIX COCTOSTHUSX U MX
aTOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI

https://m.edsoo.ru/AWM1DBI148

12

Mexannueckoe OBMKEHHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
NIBIDKEHUE

https://m.edsoo.ru/3SW6CCIHB1

13

Ckopoctb. EquHuliibl ckopocTu

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

14

Pacuer IIYTHU 1 BPEMCHU
JABUIKCHUA

https://m.edsoo.ru/PVHMNWAUA

15

Wueprius. 3akoH HHEPITUH.
BzaumopelicTBue TN Kak
MPUYMHA U3MEHEHUSI CKOPOCTHU
IBIKEHUS TEN

https://m.edsoo.ru/KX55101BX

16

IInoTHOCTHE BemiecTBa. Pacuer
Macchl 1 00beMa Telia o ero

https://m.edso0.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

IIJIOTHOCTH

17

JIaboparopHas paboTa
«OrnpeneneHue mIOTHOCTU
TBEPIOTO TETA»

https://m.edsoo.ru/OH22PX7CX

18

Pemenue 3a1au o reme
"TImoTHOCTH BemecTra"

https://m.edso00.ru/50DYVYG49

19

Cuna xak xapakTepucTUKa
B3anMoieicTBus Ten. Cua
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlabopaTtopHnast pabota
«M3yueHne 3aBUCUMOCTH
pacTspkeHus (aegopmarivn)
MPYKUHBI OT TIPHUIIOKECHHOM
CHJIBI»

https://m.edsoo.ru/PXXW6DHXE

21

SIBnenune tarorenusa. Cuia
TSKECTH

https://m.edsoo.ru/OCWJIXFNQE

22

CBs3b MEXKTY CUIION TSKECTH U
Maccoii tena. Bec Tena.
Pemrenue 3agay o teme "Cuiia
TsKecTH"

https://m.edsoo.ru/8PZHPV1YJ

23

Cua TsDKeCcTH Ha APYyrux
nna"erax. @u3nyeckue
XaPaKTCPHUCTUKHU TIJIAHCT

https://m.edsoo.ru/IM2DOKYLI

24

H3mepenne cui. Jlunamomerp

https://m.edsoo0.ru/IT1ZGKCKH

25

Bec tena. HeBecomocTh

https://m.edsoo.ru/UA01SQ8RE

26

CnosxeHue 1ByX cui,
HaIPaBJICHHBIX 110 OJHON
npsaMoi. PaBHOieHCTBY OIS

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

CHUJI

27

Pemenue 3anau no reme
"PaBHogeiicTByrOmas cui"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHune CKoIbXKEHUS U TPEHUE
nokos. Tpenue B npupojie u
TEXHUKE

https://m.edsoo.ru/TALIEOSMMH

29

JlabopaTtopHnas pabota
«M3yueHne 3aBUCHUMOCTH CUJIBI
TPCHUA CKOJIBXXCHUSA OT CHUJIbI
JIaBJIICHUS U XapakKrepa
COTPUKACAIOLIUXCS
ITOBEPXHOCTEN»

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHITBI

https://m.edso0.ru/5YY23XXSD

31

Pemenue 3agay mo remam: «Bec
tenay, «I'paduueckoe
n3o0pakeHue i, «CHIb,
«PaBHOACHCTBYIOIIAS CUID»

https://m.edso0.ru/T9V639RZF

32

KonTtponbHas paboTa o TemMam:
«MexaHn4YecKoe ABIKCHUCY,
«Macca, IIIOTHOCTRY, «Bec
Tenay, «I papuyeckoe
n3o0pakeHue cuim», «CUbhy

https://m.edsoo.ru/P4RO8SWE4D

33

JHasnenue. CriocoObl
YMEHBIIIEHUS U YBEIHMYCHUS
JaBJICHUS

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

34

JlaBiaeHwue raza. 3aBUCUMOCTD
JaBJIEHM ra3a oT 00bEMa,

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



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

TEMIIepaTypbl

35

Ilepenaua naBineHus TBEPABIMU
TCJIaMH, ) KUAKOCTAMU U ra3daMu.
3axoH [lackans

https://m.edsoo.ru/CG5P08NWO

36

I[aBJICHI/Ie B XXUJKOCTH U rasec,
BBI3BAHHOC IIGﬁCTBPIGM CHJIbI
TSAXKECTU

https://m.edsoo.ru/K7T71219UC

37

Pemrenue 3agad mo reme
«JlaBlieHUE B )KUJKOCTH U Ta3e.
3axoH Ilackamsa»

https://m.edsoo.ru/UHHC5RB6W

38

CooOmaromuecs cocyabl

https://m.edsoo.ru/7THDBMDHR2

39

I'mppasnnuecknii npece

https://m.edso0.ru/67X2LF396

40

Manowmertpsl. [TopuraeBoi
SKAIKOCTHEIN HAacoC

https://m.edso0.ru/5G846G718

41

Atmocdepa 3emun. [IpuanHsn
CYILIECTBOBAHUSI BO3IYIIHOM
0007109KkH 3eMJTi. 3aBUCUMOCTh
aTMOC(EepHOTro NaBJICHUS OT
BBICOTHI HaJl YDOBHEM MODSI

https://m.edsoo.ru/DRQ6ZPW1M

42

Bec Bo3myxa. ATmochepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

N3mepenue atmochepHOro
nasienus. OnelT Toppuuesu

https://m.edso0.ru/2183TIPD4

44

3aBUCHUMOCTB aTMOC(HEpPHOTrO
JABJICHUS OT BBICOTHI HaJI
YPOBHEM MOps

https://m.edsoo.ru/YWJFWMZI1J

45

bapomerp-anepoun.
ATMocdepHoe TaBiieHue Ha

https://m.edsoo.ru/M\WVBNXTP7GR



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

PAa3JIMYHBIX BBICOTAX

46

Pemenune 3amad mo teme
"ATtmoctepHoe naBneHue"”

https://m.edsoo.ru/YWVWL5TA1L

47

JlelicTBUE )KUJIKOCTH U Ta3a Ha
IIOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

JlabopaTtopHnas pabota
«OmnpeneneHue BHITATKABAIOIIEH
CHUJIbI, ICVCTBYIOILIEHN Ha TEJO,
MTOTPYKEHHOE B KHUIKOCTE)

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHast paboTa 1Mo Teme
«HccaenoBanue 3aBUCUMOCTU
Beca Tejia B BoJe OT 00bpEMa
MOTPY>KEHHOU B JKUJIKOCTh YaCTH
Teay

https://m.edsoo.ru/OUOBGKKSW

50

IImaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

o1

JlaGopaTtopnast pabota
"KonctpynpoBaHue apeoMeTpa
WM KOHCTPYUPOBAHUE JIOJKU U
OmpeJieNicHue e€
rpy30n0AbEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenne 3amag mo Temam:
«IlnaBanue cynoB.
Bosznyxomiasanuey, «/laBnexnue
TBEPABIX TEN, KUIAKOCTEU U
ra3oBy

https://m.edsoo.ru/R7VHLAGOQ

53

Mexanndeckas paborta

https://m.edso0.ru/1YIR6J7L5

54

Momaocts. EanHuiist

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



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X

MOIIHOCTH

55

VYpoxk-uccnenosanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM IIPH
noabéMe 1o jecTHuue"

https://m.edsoo.ru/GDB065558

56

[IpocTeie Mexanu3mel. Peryar.
PaBHOBeCHE cuil Ha peryare

https://m.edsoo.ru/8YRUOUGS?2

57

KonTponsHas pabora o teme
«/laBneHue TBEpABIX TEN,
XKUAKOCTEN U ra3oBy /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/DWLOWQX0QZ

58

PesepsHslit ypok. Pabora ¢
TEKCTaMHU 10 TeMe «/laBieHue
TBEPABIX TEJ, KUAKOCTEH U
razoBy / Bcepoccuiickas
poBepoyHasi pabora

https://m.edsoo.ru/RFCSYB9F8

59

Poruaru B TexHuke, ObITY U
npupoe. JlabopatopHas pabora
«HccnenoBanue ycnoBuit
paBHOBECHS pblUara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemrenue 3agau mo reme
«YCJIOBUSI paBHOBECHS pbluara

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

61

KoaddumumenT nosesnoro
NeWCTBUS MEXaHU3Ma.
JIaGoparopHas paboTa
«M3mepenne KII/I HakioHHOM
TJIOCKOCTH

0.5

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

62

Pemienue 3amad no teme

https://m.edsoo.ru/VF5XBOLVS



https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS

"Pabora, momuocts, KIT/I"

63

Mexanudeckast SHEpTUsl.
Kunerndeckas u noreHuuanbHas
SHEPrus

https://m.edso00.ru/SHQE7HOYK

64

3aKOH COXpaHEHUs
MEXaHUYECKOHN SHEPTrUn

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT IO TEME
"DKcrnepuMEeHTaIbHOE
OIpENEICHUE U3MEHEHUS
KUHETUYECKON U
MMOTEHITMATFHON YHEPTUU TIPH
CKaTBIBAaHHH TeJIa TI0 HAKIIOHHOU
IJI0CKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTtponsHas paboTa o reme
«PaboTa 1 MOIITHOCTh. DHEPTHUS»

https://m.edsoo.ru/AECZ9T7EC

67

Peseprubiit ypok. Pabora ¢
TEKCTAMU 110 TEME
"MexaHudeckoe IBUKeHue"

https://m.edsoo.ru/MJIPGGSA3

68

PeseprubIit ypok. Pabora ¢
Tekctamu 1o teme "Pabora.
MomHocTh. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



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

8 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/ibHbIe pecypchl

OcCHOBHBIE TIOJIOKECHUS
MOJIEKYJIIPHO-KUHETHYECKO M
TEOPUU U UX OTBITHHIE
TIOITBEPKICHUS

https://m.edsoo.ru/10BIEJ8BGQ

Macca u pazMep aTOMOB H
MOJIEKYJ

https://m.edsoo.ru/OMIN4E3EH

Monenu TBEpPAOTO, )KUAKOTO U
ra3z000pa3HOro COCTOSTHUMN
BEIECTBA

https://m.edsoo.ru/HVW3WMRAS

OObsicHEHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0
COCTOSIHHMH BEIIeCTBA HA OCHOBE
MTOJIOKCHHUI MOJICKYJISIPHO-
KHHETHYECKOM TeOpHuu

https://m.edso0.ru/DJYTZQHS83

Kpucrannumueckue u amopdubie
Tena

https://m.edso0.ru/8G73PVM40

CMauuBaHue 1 KallWJIAPHOCTD.
HOBerHOCTHOC HaTsHKCHUC

https://m.edso0.ru/7XZHOXTSK

TemoBoe pacmupenue u
cKaTue

https://m.edsoo.ru/I3N30KS8L

Temmneparypa. CBa3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO JABM)KEHUS YaCTHULL

https://m.edsoo.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buyrpennss sneprus. Crioco0bl
M3MEHEHHs BHYTPEHHEH SHEPruu

https://m.edsoo.ru/BBVCI9IMHG6

10

Buael Tennonepenaun

https://m.edsoo.ru/WF4J3070P

11

VYpox-koHpepeHuus
"[IpakTHUecKOe UCII0JIb30BaHNE
TEIUIOBBIX CBOMCTB BCIICCTB U
MaTCprualoB B LCIIAX
sHeprocoepexeHus"

https://m.edsoo.ru/UU910QFZW

12

KonmuectBo TemioTsl. Y aenpHas
TCIIIIOEMKOCTD

https://m.edso0.ru/88291DDIZ

13

VYpaBHEHHE TEIUIOBOTO OasiaHca.
TennooOMeH u TeTIOBOE
paBHOBeCHE

https://m.edsoo0.ru/P52QUVQJE

14

JlaGopaTtopnas pabota
"UccneqoBanue IBICHUA
TEMI000MEeHa MTPU CMEIITMBAHUHT
XOJIOJTHOM U TOopstdeil BOAbI"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer xommuecTBa TCIIJIOTHI,
HCO6XOI[I/IMOFO JJI1 HarpeBaHUs
T€J1a U BBLACIIAAEMOI'O UM IIPU
OXJIAXKACHHUHU

https://m.edsoo.ru/JSMRALAPW

16

JlaGopaTtopHas pabota
"OnpeneneHue yaeabHOU
TEIJIOEMKOCTH BeniecTna'

https://m.edso0.ru/401T1ZJAH

17

3Hepr1/m TOILIMBA. Y AeTbHas
TCIIOTA CTOpaHUA

https://m.edso0.ru/683AIXYWS

18

IInaBnenue u OTBCPACBAHUC
KpUCTAJTNINYCCKUX TCJI.

https://m.edsoo.ru/JHES5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

VYnennrHad TeIwioTa IUIaBICHUS

19

JIaboparopHas paboTa
"Onpenenenue yaeiabHOM
TEIUIOTHI TUIaBJICHUS JIbaa"

https://m.edsoo.ru/LCOXVHGHD

20

[TapooOpazoBanue u
KoHAeHcauus. Mcrapenne

https://m.edso0.ru/COQG4DQKML

21

Kunienne. Y nenpHas Temiora
napooOpa3oBaHus U
KOHJICHCAIMU. 3aBUCHMOCTD
TEMITepaTyphbl KATICHHS OT
aTMOC(hepHOTO TaBJICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BrnaxnocTs Bo3ayxa.
JlabopaTtopnasi pabota
"OnpeneneHne OTHOCUTEIIBHOM
BJIAKHOCTH BO3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3a1a4y Ha onpe/iesieHre
BJIQYKHOCTH BO3/yXa

https://m.edsoo.ru/N4XJEXGAL

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurareneit. [lapoBas TypOuHa.
JIBurarens BHyTPEHHETO
CropaHus

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

25

KIIJI TenmoBoro aBurarers.
TermnoBrle IBUTATEIN U 3aIIATA
OKpYXarolen cpebl

https://m.edsoo.ru/UJA3DRDOH

26

3aKkoH COXpaHCHUA U
IpeBpaliCHUs SHCPIUn B
TCIUIOBBIX IIPpOLECCax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroToBka Kk KOHTPOJIBHOU

https://m.edso0.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

pabote o Teme "TeruioBbie
siBJieHUs. VI3MeHenne
arperaTHbIX COCTOSIHUI
BemlecTna"

28

KonTtposnsHas paboTa o teme
"TerIoBbIC SABJICHHUS.
W3meHeHne arperaTHbIx
COCTOSTHHH BerecTna'

https://m.edso0.ru/0X03133KU

29

Dnektpuzarus Ten. [[Ba pona
EKTPUICCKHIX 3aPAIOB

https://m.edsoo0.ru/9ES5KDOMD

30

Ypok-uccienoBanue
"DneKkTpu3anus e UHAYKIIHEH
Y MIPU CONIPUKOCHOBEHUH"

https://m.edsoo.ru/JALQFK67J

31

B3anmopnerictBue 3apsoKeHHBIX
ten. 3akoH Kymona

https://m.edsoo.ru/L1JCQZZS9

32

DIIEKTPUYECKOE TIOJIE.
HanpsixkeHHOCTh
aneKkTpudeckoro nois. [Ipunun
CYIEPIO3UINH FIEKTPUUECKUX
noJien

https://m.edsoo.ru/N79CZGZ1J

33

Hocwutenu snexrpuueckux
3aps/10B. DIIEMEHTApHbIN 3apsl.
Crpoenue atoma

https://m.edsoo.ru/AFOIKADMYV

34

[TpOoBOHUKY U AUIIIEKTPUKH.
3aKOH COXpAaHEHHUs
ANIEKTPUYECKOT0 3apsizia

https://m.edsoo.ru/U8JR991PB

35

Pemienue 3amaq Ha MMPUMCHCHUC
CBOMCTB QJICKTPUYCCKHUX 3apaa0B

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTpUUECKU TOK, YCIOBHUS
€ro cyuectsoBanus. IcTouHuKu
AIIEKTPUYECKOTO TOKA

https://m.edso0.ru/ISIMP3J3M

37

JIeNCTBHS SIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/Q8WUTCKVT

38

VYpoxk-uccnenopanue "JleiictBue
AIEKTPUYECKOTO TOJIsI HA
MIPOBOTHUKY U JUDJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DNEeKTPUYECKUM TOK B METaJIAX,
JKUJIKOCTSIX U ra3zax

https://m.edsoo.ru/E4ACOOOYPF

40

DJIeKTpUYECKas LEMb U €€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlaboparopHas
pabora "U3mepenue u
pEeryJIMpOBaHUE CHIIBI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DIIEKTPUYECKOE HANIPSKEHHUE.
Boabtmerp. JlaboparopHas
pabota "U3mepenue u
peryJimpoBaHue HanpsKEeHU"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

COHpOTI/IBJ'ICHI/IC IMPpOBOAHHKA.
y,[[eJ'ILHOG COITPOTUBJICHUE
BCIICCTBA

https://m.edsoo.ru/ESUO5PC4G

44

JlaGopaTopHas pabota
"3aBUCUMOCTb 3JIEKTPUUYECKOTO
COMPOTHBIICHUS IPOBOJIHUKA OT
€ro JUIMHBI, TJI0IAI1
MIONIEPEYHOTO CEYECHUSI U
Marepuana"

https://m.edso0.ru/4JDASGZNX

45

3aBUCHMOCTBH CHJIbI TOKA OT

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

HanpspkeHus. 3akoH Oma 1ms
ydJacTKa Lenu

46

Jlaboparopnas paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pE3UCTOpa M HAIPSDKEHUS Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocnenoBaTenpHOE U
MapauieTbHOE COCTUHCHUS
HpOBO)IHI/IKOB

https://m.edsoo.ru/HJ99Q3493

48

JlabopaTtopHnast pabota
"[IpoBepka npaBuiIa CIOKEHUS
HanpsHKEHUW Mpu
MOCJIEIOBATEILHOM COEIMHEHUU
JIBYX pe3UCTOPOB"

https://m.edso0.ru/VQ3VYPOTS8

49

JlaGopaTtopHnas pabota
"IIpoBepka npaBuia AJisi CUIIbI
TOKa MpU MapajieIbHOM
COCJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenne 3a1a4 Ha IPUMCHCHHUC
3akoHa Oma A Pa3jInIHoro
COCAUHCHUA ITPOBOIHHUKOB

https://m.edso0.ru/19ZEFKZZ4

51

PaboTta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

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

52

JIaGoparopHas paboTa
"Onpeznenenue paboThl U
MOIITHOCTH 3JIEKTPHUECKOTO

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

TOoKa"

53

DIEKTPUYECKUE LIETTH U
MOTPEOUTEINN IIEKTPUIECKOIM
sHepruu B ObITy. KopoTkoe
3aMBIKaHUEC

https://m.edsoo0.ru/1L3KZ2XLM

54

ITocTossHHBIE MarHuTHI, UX
B3aUMO/JEHCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccnenosanue "M3yuenue
OJIEN TTOCTOSTHHBIX MArHUTOB"

https://m.edso00.ru/1GL7RJQOR

56

MaruutHoe 1ojie. MargurtHoe
mose 3eMIu U ero 3HauYeHue s
’KU3HM Ha 3eMiie

https://m.edso0.ru/R3XXJCRVK

57

[ToaroToBka Kk KOHTPOJIBHOM
pabote 1Mo Teme
"DnexkTpuyuecKue 3apsapbl.
3apsKEHHbIE TeJla U UX
B3auMoaeiicTBud. IlocTosTHHBIN
AJIEKTPUUECKUN TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KounTponbnas pabora o teme
"DnexkTpuyuecKue 3apspl.
3apsiKeHHbBIE Tella U UX
B3auMoaeiictBud. [locTosTHHBIN
ANEKTPUYECKUH TOK" /
Bcepoccuiickasi mpoBepodHas
pabota

https://m.edsoo.ru/ZISSW4Z7W

59

PezepBHblit ypok. PaboTa ¢
TekcTaMu 1o Teme "[1oCTOsHHBIM
ANIeKTpUUYECKHi TOK" /
Bcepocculickas npoBepoyHas

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

pabota

60

OmnsiT Opcrena. MarautHoe
I10JI€ JIEKTPUUYECKOTO TOKa
MarauTHO€E 10JIe KaTYIIKHU C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

HpI/IMCHeHI/IC QJICKTPOMAarHuToOB
B TexHuke. JlabopartopHast
pabora "N3yuenue aercTBus
MardvTHOTIO I1I0JI Ha MPOBOJHUK
C TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DJEKTPOBUTATEIH TIOCTOSTHHOTO
Toka. Mlcmonp30Banmue
AJIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA
TpaHcnopre. JlabopaTopHas
pabota "KoHcTpynpoBanue u
n3ydeHue paboThl
aneKTpoaBurarens"

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

63

OnbiTel Papajes. 3aKoH
ANIEKTPOMArHUTHOW WHYKITUH.
[IpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

DnextporeHepatop. Crocoobl
MOJIyYEHUS DIIEKTPUIECKOH
SHEPruu. DIIEKTPOCTAHLUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTrUu

https://m.edsoo.ru/LM1C70D7A

65

[ToaroToBka Kk KOHTPOJIBHOU
paboTte o Teme
"DNeKTpUUeCcKre U MarHUTHbBIE

https://m.edsoo.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

SABJIEHUS"

66

KonTtposneHas paboTa o teme
"DJIeKTpUUECKHEe U MAarHUTHBIC
siBIICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepsHblii ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBbie
SABIIEHUS"

https://m.edsoo0.ru/4AB8GKYQ1X

68

PesepsHblit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarduTHbIe
saBiieHud"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68
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https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

Mexanndueckoe OBIDKEHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3188VVCD

CucremMa orcuera.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpPHOE ITpsAMONIMHEHOE
JIBUKEHHE

https://m.edsoo.ru/E65RWOZKO0

HepaBHoMepHOE npsIMOTIUHENHOE
nBrokeHue. CpenHsis u
MT'HOBEHHAs1 CKOPOCTh

https://m.edsoo.ru/L043PYTGB

[Ipsimonunelrinoe
PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO

CKOpOCTh MPAMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBHKEHUS.
I'paduk ckopoctr

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHas pabota
"OnpeneneHue yCKOpEeHUs Tena
MIPH PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOM
miockoctu”

https://m.edsoo.ru/1IKKINJFO8

CBoboanoe nagenue teil. OnbITH
Tamunes

https://m.edsoo.ru/NMQA4GGEQ



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

PaBHOMEpHOE IBUKEHHUE 110
okpyxHocTu. Ilepron u gacrora

9 . https:/m.edsoo.ru/PVRBIDTTH
oOpamienus. JInneiHas u yriaoBas
CKOPOCTH

10 Herrpoctpentrersiioe https:/m.eds00.ru/O5L FGWFZY
YCKOpEHUE
I1 i H .B

11 CPBBIH 3AKOH HILIOTOHA. BEKTOP https://m.eds00.ru/T4ADTURL3K
CHJIbI
Bropoit 3akon HeroToHa.

12 y https://m.eds00.ru/5A28NGVEV
PaBHOfelicTBYIOIIIAS CHITa
T i H .

13 PETHH SAKOH HpI0TOHa https://m.edsoo.ru/XPFYG64RM
Cynepno3unus cui
Pemenue 3agau Ha CHEHUE

14 THICHIE 3a/131 Ha npHMenei https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CLICHIE ST HO Teme «-Hia https://m.edsoo.ru/HML1AMN12
YIIPYrOCTHY
JlaGopaTtopHnas pabota

17 «OmnpeneneHue KECTKOCTH https://m.edsoo.ru/T4APAJAFV1
MPYKUHBD»

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRA8I7
P C

19 CLICHHE 3aAaT HO Tene «ia https://m.edsoo.ru/PJDH2DCIT
TPEHUS»
JlaGopaTtopHas pabota

20 "Onpeznenenue koddduimenta https://m.edsoo.ru/C56RD8K X8
TPEHUS CKOJIbXKEHUS"
P "3

21 CLICHIE 3a7aT O TEME ~ SaKOmHb! https://m.edsoo.ru/VT3T38KBU

Herorona. Cuna ynpyrocru. Cuna



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

TpeHus"

22

Cuiia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.
YckopeHnue cBOOOHOTO TaICHUS

https://m.edsoo.ru/MEET XGF60Q

23

VYpox-koudepenuus "/[Bmxenue
TEJI BOKPYT TPaBUTALIMOHHOTO
uentpa (ConHeyHas cucrema).
lNanaktukn"

https://m.edsoo.ru/BLGGQ9259

24

Pemrenne 3amau no treme "Cuita
TSOKECTH M 3aKOH BCEMUPHOTO
TaroreHusa"

https://m.edsoo.ru/\V02GV8YAT

25

[IepBas kocmMu4eckasi CKOpOCTb.
HesecomocTs u neperpysku

https://m.edso0.ru/563XRG6ED

26

PaBHOBecue MarepuasibHOI

TOYKH. AOCOJIIOTHO TBEPOE TEJIO.

PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OChIO BpAILICHUS.
MowmeHnT cuisl. LlenTp Tsxectu

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MarepualibHOI

TOYKU. AOCOJIIOTHO TBEPJIOE TEJIO.

PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAIlICHUSI.
MowmenT cunbl. LlenTp Tsxectu

https://m.edsoo.ru/GAMQWA4SLS

28

Pemienue 3a1a4 no reme
"MowmenT cunsl. Llentp Tsoxectn”

https://m.edso0.ru/0QJSN205C

29

[ToaroToBka Kk KOHTPOJIBHOM
paboTe o Teme "MexaHn4ecKoe
nBrkenue. Bzaumoneiictsue ten"

https://m.edso0.ru/8D7SUVX5J]



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

KonTtposnsHas paboTa o teme
"MeXxaHN4eCKOE IBUKECHUE.
Bsaumonetictsue ten"

https://m.edso0.ru/J1BOUJ2YG

31

Nmnynsce Tena. IMITynbc CUIIBL.
3aKOH COXpaHEHUS UMITYJIbCA.

Ynpyroe u Heynpyroe
B3aMMO/ICVCTBHE

https://m.edsoo.ru/7PI5BWQD2

32

Pemenue 3anau no teme "3akoH
COXpaHEHUs UMIysbca"

https://m.edsoo.ru/LQO6EH8F9

33

Ypok-koHpepennus "PeakTuBHOE
JBUKECHHE B MIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanudeckas paboTta u
MOIITHOCTh

https://m.edsoo.ru/FCOHVOY XP

35

PabGoTta cunibl TSDKECTH, CHITBI
YIOPYTOCTH M CHITBI TPEHHUSI

https://m.edsoo.ru/Y4H20MDHI

36

JlaGopaTtopHnas pabota
«OmnpeneneHre pabOTHI CUITBI
TPEHUS TIPU PABHOMEPHOM
JIBVDKCHUU TeJa T0
TOPH30HTAILHOW TIOBEPXHOCTHY

https://m.edsoo.ru/609HFE1P8

37

CBs13b SHEpruu 1 paboTHI.
[ToTenumanpHas sHEpPTrUs

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KMHETUYECKOM dHEepruu

https://m.edsoo.ru/M\WKXL7NXVR

39

3aKkoH COXpaHCHU SHEPTHUU B
MCXaHUKEC

https://m.edsoo.ru/FMMZ2S69EB

40

JIaGoparopHas paboTa
«M3ydeHue 3aK0Ha COXpaHEHHUs

https://m.edso0.ru/0TVK8KJIXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

SHEPTUM»

41

Konebarensnoe JABHKCHHUE U €T'0
XapaKTCPUCTUKU

https://m.edsoo.ru/3EQ3BHBZ3

42

3aryxaromue KojaeOaHusl.
BriHyX1eHHBIE KOJIeOaHusI.
Pes3onanc

https://m.edsoo.ru/13ZKD2M12

43

MareMaTnyecKkuii U NpyKUHHBIA
MAasITHUKH

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccienoBanue
«3aBHCHUMOCTH TIEpHOJIA
KOJe0aHMH OT KECTKOCTH
MPYXKUHBI K MacChl TPy3a»

https://m.edsoo.ru/BACAG6R4KS

45

[IpeBpamienue 3HEpruy npu
MEXaHHUYECKUX KOIeOaHUAX

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtopHnas pabota
«OmnpezeneHne 4acToThl U
neproia KoJieOaHui Mpy>KMHHOTO
MasITHHKA

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGopaTtopHnas pabota
«[IpoBepka HE3aBHCUMOCTH
nepuo/ia KoJiebanui rpysa,
MOJIBEIICHHOTO K HUTH, OT MacChI

rpy3a»

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

48

Mexaandeckue BoJIHBI. CBOMCTBA
MEXaHHYECKUX BOJIH.
[IpoaonpHbIE U TONIEPEYHBIE
BOJIHBI

https://m.edsoo0.ru/QHBQ3U5SXV

49

VYpoxk-koHpepeHuus

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



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

"MexaHU4ecKue BOIHBI B
TBEpOM Teie. CelicMuueckue
BOJIHBI"

50

3BykK. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

https://m.edsoo.ru/NTZLRXDB5

51

Ypok-uccienoBanue
"HabmtoieHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YacTOTHI"

https://m.edsoo.ru/5SRPRGGZV8

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHI pe30HaHC

https://m.edsoo.ru/AOY3HSN3G

53

VYpoxk-koudepennus "YapTpa3zByk
1 uH(pa3ByK B IpUpOJIE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "3aKOHbI
COXpaHEeHUsA. MeXxaHn4eCcKue
KoJeOaHus ¥ BOJIHEI"

https://m.edsoo.ru/7YAJAV57M

55

KounTponbnas pabora no teme
"3aKOHBI COXpaHEHHUS.
MexaHnnyeckue KoyieOaHus u
BOJIHBI"

https://m.edsoo.ru/ZvVD7Z44VH

56

9J'IeKTpOMaFHI/ITHOC I10JIC.
BHCKTpOMaFHI/ITHLIC BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa AJIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koupepennus "[lkana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnons3oBanue

https://m.edsoo.ru/7E1J2VY03



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

BHCKTpOMaFHI/ITHBIX BOJIH IJIs
COTOBOM CBs31"

59

VYpok-uccnenosanue "N3yuenue

CBOMCTB QJICKTPOMArHuTHBIX BOJIH

C HOMOIILI0 MOOMIIBHOI'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI M JUTHHBI
3IEKTPOMArHUTHOMN BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DJIEKTpOMarHuTHasi Ipupoaa
ceeta. CKOpOCTh CBETA.
BosHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hctounuku cBera.
[Ipsimonunelrinoe
pacnpoCTpaHEHHE CBETA.
3atmenus CosHna u JIyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTPaKEHUS CBETA.
3epkana. Pemenue 3anad Ha
MIPUMEHEHHE 3aKOHA OTPAKEHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomiienue cBera. 3akoH
MIPEIOMIICHHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

ITonnoe BHYTPCHHCC OTPAKCHUC
cBeTa. Mcronp30BaHue MOJTHOTO
BHYTPCHHCTO OTPAXKCHUA B
OIITHYCCKUX CBECTOBOAAX

https://m.edsoo.ru/FZ7HV6E2W

66

JIaGoparopHas paboTa
"HccmeqoBaHnue 3aBUCUMOCTH

https://m.edsoo.ru/R800IT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

yIJla IPEIOMIIEHHUS] CBETOBOTIO
Jyda OT yIJIa IaJeHus Ha
rpasuue "Bo3yx-crexsio""

67

VYpox-koHpepeHuus

"M croib30BaHKE ITOJIHOTO
BHYTPEHHETO OTPaXKECHUA:
CBC€TOBO/JbI, OIITUKOBOJOKOHHAaA
CBS3L"

https://m.edsoo.ru/0L9F63ZRU

68

JInnazelr. OnTHYeckas CHiIa JIMH3BI

https://m.edsoo0.ru/ZVV702L97F

69

[TocTpoenue n3obpaxkeHuit B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopnast pabota
"Onpenenenre GOKYCHOTO
PacCTOSIHHS U ONITHYECKOH CHITBI
cobuparomei TMH3bI"

https://m.edsoo0.ru/3XTVNZNJJ

71

Ypoxk-koHpepeHus
"OnTruyecKkue TMH30BbIE
npudopsr"

https://m.edsoo.ru/KKVVRKOP3D

72

I'ma3 kak ontuyeckasi cucTeMa.
3peHue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koupepenus "leexTs
3penus. Kak coxpanutsb 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasnoxxenue Genoro cBeta B
cnektp. OnbiTel HpioTOHA.
CrnoxeHue CieKkTpalbHbIX
uBeToB. /{ucnepcus cera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaboparopHas padoTa "OnBITHI
0 Pa3NoKEHUI0 OEIOro CBETa B

https://m.edsoo.ru/E518L6TCH



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
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https://m.edsoo.ru/E5I8L6TCH

CIIEKTP U BOCIIPUATHIO LIBETA
MPEIMETOB IIPU UX HAOIIIOICHUU
gyepe3 IBETOBbIC (MIBTPHI"

Ypok-npaktukym "BosHoBbIE

76 CBOWCTBa CBETa: JUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTephepeHys u audpaxus”
O P

77 meiThl Pesephopa m https://m.edso0.ru/P922QVFIV
TJIaHeTapHas MOJIeNb aToMa
I1 Bopa. M

78 OCTYTIATRT bopa. VIOAITb aToMa https://m.edsoo.ru/OBJPHEQG?2
bopa
Hcnyckanue u MoTJIONEHUE CBETa

79 atoMoM. KBanTrl. JIunenyartsie https://m.edsoo.ru/MILRTHPCO
CHEKTPBI
VYpoxk-npaktukym "Habmonenne

80 " https://m.edsoo.ru/7NCLNW296
CIEKTPOB UCITYCKAHUS

81 PagmoakTBHOCTE U €€ BUIIBI https://m.edsoo.ru/22H32JWLM
C .

82 TPOCHHE ATOMHOTO Aipa https://m.edsoo.ru/IRVFSKOFK
Hyxknonnas moziens
P )

83 AMOAKTHUBHBIC TPCBPAIICHHA https://m.edsoo.ru/RA796 TPSP
M3oTtomsr
P :

84 " CHICHIE SaAat TO TeMe " https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIE MpeBpaleHUs

85 [Tepuon nomypacnana https://m.edsoo.ru/WZDJCOES87
Ypok-koHbepeHus

86 "PanuoakTuBHBIE U3TyYEHUS B https://m.edso0.ru/X1J4002C4
IIPUPOJE, MEAULIMHE, TEXHUKE"
s .3

87 FICPHRIC PEAKIITH. SAKOHDT https://m.edso0.ru/YOQ2XMKO0

COXpPAaHCHUA 3apAa10BOTO U
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https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
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MaCCOBOI'0O YHUCCII

88

DHeprus cBSI3M aTOMHBIX SIJIED.
CBs13b Macchl U SHEPIUU

https://m.edsoo.ru/NSTEUFIO3

89

Pemenne 3amad mo Teme
" nepuble peakuun”

https://m.edso0.ru/OD4KHLQ4T

90

Peakuuu cunTe3a u AeneHUs
saep. cTouHuKM SHEprun
ConHua u 38€31

https://m.edsoo.ru/RMBFQBND7

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaaOaKTUBHBIX U31y4€HUHN Ha
JKVBBIE€ OpPTraHU3MbI"

https://m.edsoo.ru/QTNWFW900Q

92

[ToaroToBka Kk KOHTPOJIBHOU
pabote 1Mo Teme
"DNeKTpOMarHUTHOE TOJIE.
DJIEKTPOMArHUTHBIEC BOJIHBI.
KBanToBnIC ssBiIeHNS"

https://m.edsoo.ru/TBOXB9TUO

93

KounTponbnas pabora no teme
"DeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanToBbIe siBIeHUS"

https://m.edsoo.ru/5UTJAFD6U

94

[ToBTOpEHME, 06OOIICHNE.
JlaGopatopHbie pabOTHI IO KypCy
"BzaumonaeiictBue Ten"

https://m.edsoo.ru/2GFCLJOJJ

95

IToBTOpenue, o6oOIIeHNE.
Pemenne pacueTHbIX 1
Ka4eCTBEHHBIX 33j1a4 110 TEMe
"TennoBble mpoueccol”

https://m.edsoo.ru/MMJINLZOSQ
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https://m.edsoo.ru/MMJNLZOSQ

96

[ToBTOpenue, oboOIICHNE.
Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a/1a4 10 TeMe
"KII/] TerutoBeIX ABUTATENICH"

https://m.edsoo.ru/H7THKU30G3

97

[ToBTOpenue, o6o0IICHNE.
Pemenne pacueTHeIX 1
Ka4eCTBEHHBIX 3a]1a4 10 TeMe
"KIIJ] anexkrpoycTtaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpEnue, 060061IEeHNE.
JlabopaTopHbie pabOTHI 1O KypCy
"CBeToBbIE SIBJIICHUSA"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, o606menue. Pabora
C TEKCTaMH I10 TeMe ""3aKOHBI
COXpaHEHUA B MexaHuKe"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, o606menue. Pabora
¢ Tekctamu 110 Teme "Koebauus
Y BOJIHBI"

https://m.edsoo.ru/L3YKVILINT

101

[ToBTOpenue, o6o6menue. Pabora
¢ TekctamMu o teme "CBeTOBbIC
sBJIEHUS"

https://m.edso0.ru/LG3271SQ6

102

[ToBTOpenue, o6o6menue. Pabora
¢ TekcTamu 110 Teme "KBaHTOBas
u snepHas ¢puzuka"

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ1BHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

1.1

HCII0JIb30BAaTh U3YYCHHBIC TIOHATUA

1.2

pasiindaTtb ABJICHUSA II0 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOMIUX JAHHOC (i)I/ISI/I‘IeCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHUE W3YYEHHBIX (U3NYECKUX SBICHUI B
OKpY)KaIoIlleM MHUpe, B TOM uucie (u3NYecKue SIBICHUS B MPUPOJIE,
MIPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 33aady B Y4eOHYIO, BBIICNATH

CYyILIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBIICHUI

1.4

OTIMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3UYCCKHE SBIICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TIPU OINUCAHWU MPABUIHHO
TPaKTOBaTh (U3UYECKUH CMBICT HCIOJIB3YEMbIX BEJIHYUH, WX
0003HaYCHHS U CAUHUIIB (PU3HUUECKUX BETUYNH, HAXOIUTh (POPMYITBI,
CBSI3BIBAIOIIME JaHHYIO (PU3HUYECKYI0 BEIHYMHY C JPYTUMHU
BEIIMYMHAMHU, CTPOUTh  TpadUKHd  H3YUYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOICTBa TECII, (bl/ISI/I‘IeCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3Yysd H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3alIucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
yuciae M B KOHTEKCTE CHUTyallMHd IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbISABIATH [PUYUMHHO-CICICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3NUYECKUX SBICHUH, PU3HMUECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

peuiaTb paC‘léTHLIe 3aga4du B 1 -2 HeﬁCTBHH, HCIIOJIb3Yysl 3aKOHBI U
(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/ISI/I‘ICCKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a

YCIOBUA  3aJa4d  3allUCbIBATh KPATKOC YCJIOBHUC, TIOJACTABJIATH




¢u3nvecKkrue BeTUYUHBI B (JOPMYIIBI M TPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JaHHBIC, HEOOXOMMBIC JUIS PEIICHHs 3a]a4, OLlEHUBATh

PEAUTUCTUIHOCTD TIOMYICHHOU (PU3MYECKON BEIIMUMHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOIIU
(i)mnqecxnx METOAOB, B OIHCaHHUM HCCICIOBAHUA BbIACIATH
IpOBEpsieMOE  MpPEANoJOXKeHHue  (TUIoTe3y),  pa3auyarb U
HHTCPIIPETUPOBATH HOJIy‘IGHHbeI PE3yibTaT, HAXOJUTH OLINOKHA B

XO0J¢€ OIibITa, ACJaTb BBIBOJBLI 110 €TI0 pE3yJibTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UYECKUX SBICHUU WIH
(¢bu3uYecKkux  CBOMCTB  Tel:  (GOpPMYJIHpPOBATH  MPOBEpsieMbIe
MPEANOJIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  NPEIJIOKEHHOTO

000py/10BaHus, 3alIUChIBATh X0/ OMBITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATh NpPSIMbIE U3MEPEHHsI C MCIOJIb30BAaHUEM aHaJOrOBBIX U
1M (pOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB € y4ETOM

3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEOBAaHUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHMUIA,
y4acTBOBaTh B IUTAHMPOBAHMM YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTAHOBKY M BBINOJHATh U3MEPEHHUS, CIIEIys MPETIOKEHHOMY TUIaHY,
(bUKCUpOBaTh PE3YNIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUECKHUX
BEJIMYMH B BUJIC MTPEIJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0OBaHHUA

1.12

IPOBOAUTH KOCBEHHbIE H3MEpEHUs (PU3UUECKUX BEJIUYUH, CIEys
NPEIOKEHHOW MHCTPYKIMH: MPU BBINOJIHEHUN U3MEPEHH cobupaTh
9KCMEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIYHCISATH 3HAYEHHE HCKOMOU

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaTb IIPpUHOUIIBL HeﬁCTBHH HpI/I60p0B H TCXHHYCCKHUX
YCTpOﬁCTB, XapaKTCpU30BaTb MPUHIUAIIbLI JIENCTBUSA HU3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBIO HX OIIMCAaHMUA,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBaxX (1)I/ISI/I‘IGCKI/IX SIBJICHUI n

HeO6XO,[[I/IMLIC (bI/I3I/I‘-IeCKI/Ie 3dKOHBI U 3dKOHOMCEPHOCTHU

1.15

NPUBOAUTH TNpUMEphl (HAXOAUTh HMHPOpPMALMIO O MpUMepax)

MPaKTUYICCKOT'O UCIIOJIb30BAHUA (I)PBPI‘ICCKI/IX 3HAaHUM B IIOBCEIHEBHOM




KU3HH Juis  oOecrieyeHHuss O€30MacHOCTH Tpu  oOpalieHuu ¢
npubopamMu ¥ TEXHUYECKHMMH YCTPOMCTBAMHU, COXPAHEHUS 3/10POBbS U

COOJTIO/ICHHSI HOPM IKOJIOTUYECKOTO IOBEACHHSI B OKPYKAIOIEeH cpesie

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManmu B ceTu VHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIICNIATE MH(DOPMAIUIO, KOTOpas SBISETCS NPOTHBOPECYMBON HITH

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCIIOJIb30BAThH pu BBIIIOJIHCHUH y4eOHBIX 3a/laHAN
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEpXKaHus,
CIpaBOYHBIE MaTepuaybl, pecypcel cetn VHTepHeT, BIaIeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIU

W3 OJTHOM 3HaKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPaTKUE MUCHbMEHHBIE U YCTHBIC COOOIICHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpPMAIMH (U3HIECKOTO
COJIEpXKaHUs, B TOM YHCJIe MyOIHMYHO AeNaTh KpaTKUe COOOIIEHHUS O
pe3ynbTaTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, NpU 3TOM
rpaMOTHO HCMOJIb30BAaTh W3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(bu3HKHM, COMPOBOXK/IATh BHICTYIICHUE TPE3eHTalIUe

1.19

MIPHU BBITIOJTHEHUH YU4EOHBIX NMPOEKTOB U MCCIEI0BAHUN paCIpeesTh
00513aHHOCTH B IPYNIIE B COOTBETCTBUU C IOCTABICHHBIMH 33/1a4aMH,
CIIEIUTHh 3a BBINOJHEHUEM IUIaHA JIEHCTBUM, a/JIeKBaTHO OLIEHUBATH
COOCTBEHHBIM BKJIaJ B JEATENBHOCTb TIPYIIbL, BBICTpaUBaTh
KOMMYHUKATUBHOE B3aNMO/IeHCTBIE, YYUTHIBAs MHEHHE

OKpPY>KaIOIIHUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BaThb MOHATHA

1.2

pa3andyaTh SABJICHUA IO OINHNCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘-IGCK06 SABJICHHUC

1.3

pacrio3HaBaTh IMPOSABJICHUC HU3YUYCHHBIX (I)I/I3I/I‘-IGCKI/IX SIBJICHUHU B




OKpYXKAloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
IIpU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7ayy B y4eOHYIO, BBIJICISATH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKM) PU3NICCKUX SIBICHUI

1.4

ONHCBHIBATh W3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SBJICHUS,
UCTIONB3YS (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUH TPABHIBHO
TPaKTOBaTh  (PU3MYECKWI  CMBICA  HWCHOJB3YEeMBIX  BEJIHYUH,
0003HaueHHS ¥ €AMHUIBI (PU3UYECKUX BEIMYNH, HAXOIUTH (DOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMH,  CTPOUTb TIpapUKd  U3YYEHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BEJIMUMH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (HPU3UYECKUE SIBJICHHUS U IPOIECCHI,
HCMOJIb3ysl H3YYEHHBIE 3aKOHbI, IMPH 3TOM JaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

00BACHATH (hU3MUECKHE MPOLIECChl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTHUPOBAHHOTO  Xapakrepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTHYECKHMX INaroB ¢ momMombio 1 — 2 HM3ydeHHBIX CBOMCTBA

(busnueckux sABIeHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarh pacu€THbie 3a7a4u B 2 — 3 JACHCTBUS, UCHOJB3YSl 3aKOHBI U
(hopmyIibl, CBsA3bIBaOLIME (PU3HUECKUE BEIMYMHBI: HA OCHOBE aHAJINM3a
yCIIOBUS 33/1a4M 3aIllMChIBATh KPATKOE YCIIOBUE, BBISBIISATH HEAOCTATOK
JAHHBIX JJIS pelleHus 3aJa4yd, BbIOMpaTh 3aKOHBI U (OPMYIIbL,
HEoOXouMBbIe JUIsl e€ pelleHUs, MPOBOAUTH PacuéThl U CPAaBHUBATH
MOJIyYeHHOE 3HAaueHHEe (PU3UUECKONW BEIMYMHBI C W3BECTHBIMU

JaHHbIMH

1.8

paciIo3HaBaThb l'IpO6J'IeMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(I)I/ISI/I‘IGCKI/IX MCTOJOB, UCIIOJIB3YyS OITMCAHUC UCCIICAOBAHUSA, BBIACIIATD
IMPOBECPACMOC IIPCAIIOJIOKCHUC, OLCHHBATL IIPABUJIBHOCTL IIOPAAKa

IMPOBEACHUA UCCIICAOBaHNA, ACJIaTh BBIBOAbI

1.9

IOPOBOJUTH OIBITHI IO HAOMIOAECHUIO (U3MUECKUX SBICHUA WU
¢u3nyeckux  CBOMCTB  Teln:  (QOpPMyIUpOBaTh  IpPOBEpsieMble
OpPEANOoNoXKEeHUs,, coOuparh  YCTAHOBKY M3  MPEUI0KEHHOTO

06opyz[013aHH;1, OIIMChIBATH XOJ OIIbITa U (I)OpMy.TII/IpOBaTL BBIBObI

1.10

BBIIIOJIHATE TPAMBIC HU3MCEPCHHUA C HCIIOJIb30BAHUCM aHAJIOTOBBIX




puOOPOB U JATYMKOB (PU3MUECKUX BEIUYHH, CPABHUBATH PE3yIbTATHI

HM3MEPEeHUH ¢ Y4€TOM 3aJaHHOM a0COJIFOTHOM MOTPEUTHOCTH

1.11

MPOBOJUTH  HMCCIEIOBAHME 3aBUCUMOCTH  OIHOM  (hU3MUeCKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBAaTh HCCIIEJJIOBaHUE, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpeHusi, clexys  NpeJIOKEHHOMY  IUIaHy,  (DUKCHPOBAThH
pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH B BHJE TAOJHII U TPaHKOB,

ACJIaTh BBIBOABI 110 PE3YyjIbTaTaM HUCCICAO0OBAHMA

1.12

MPOBOJUTh  KOCBEHHbIE  M3MEpPEHUs  (U3NYECKHUX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh FKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys NPEeNIOKEHHOM HHCTPYKIMM, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHocTH mpu  paboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX ONMCAHUsA, HCHOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SABJICHUM U HEOOXOJUMBbIE

(bu3uvIecKrue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHHUYECKHUE YCTPOICTBA U HM3MEPUTENIbHbBIE
MpUOOPHI MO0 CXEMaM U CXEMAaTUYHBIM PUCYHKaM, COCTaBJISTh CXEMBbI
JNEKTPUYECKUX IeNeld C TMOCIeNOBAaTeNbHbIM M  IapajljIeIbHBIM
COCIMHEHUEM  DJIEMEHTOB, pa3iuyas YCJIOBHbIE O0O3HAUYECHUS

OJIEMECHTOB JJICKTPHUUYCCKUX neremn

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HMCIOJIb30BaHUS (PU3NYECKUX 3HAHHUI B MOBCEIHEBHOU
KU3HU Juia  oOecriedeHuss 0Oe30MacHOCTH Tpu  oOpalieHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHY€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.17

OCYIICCTBJIATDH IMOUCK I/IH(bOpMaI_II/II/I (1)I/IBI/I‘leCKOFO COACPpIKaHUA B CCTU
I/IHTepHeT, Ha OCHOBE€ HMECIONIUXCS 3HAHUH H HYTeM CpaBHCHHA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATDH I/IH(I)OpMaI_II/IIO, KOTOpasa

ABJIACTCA HpOTHBOpG‘H&BOI’I WJIA MOXET OBbITh HGHOCTOBepHOﬁ

1.18

UCMOJb30BaTh TPU  BBIMOJHEHUMM Y4YeOHBIX 3aJaHUNH  HAY4YHO-
MOMYJISIPHYIO JIUTEPaTypy (HU3NYECKOTO COJEp)KaHus, CIPaBOYHbBIE

Marepuansl, pecypchl cetu VHTepHeT; BuaaeTe INpuéMamu




KOHCTIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus WHPOPMAIMU U3 OIJHOU

3HAKOBOM CHUCTEMBI B JAPYT'yIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000mas MHPOPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB (PHU3UICCKOTO
COJIEp’KaHUs, B TOM YHUCIE IYOJMYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIENI0BATENIbCKOM JIEATENbHOCTH, IPU 3ITOM
IPAaMOTHO HCIIOJIb30BAaTh WM3Y4YEHHBIM IOHATUHHBIM anmapar Kypca

(U3UKH, CONTPOBOXKAATH BHICTYIUICHUE MPE3EHTALIUCH

1.20

MPU BBHITIOJIHEHUH YYE€OHBIX MPOEKTOB U MCCIEIOBAHUN (PU3UUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBINIOJIHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYMIBI, BBICTPANBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniath KOH(IUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pasiinydaTtb ABJICHHA II0 OINHMCAHWIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIMIUX JaAHHOEC (1)I/ISI/ILIGCKOG SIBJICHHUC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUN B
OKpyxKaromeM MHUpEC, B TOM YUCIIC (1)1/1314%010/16 SABJICHUA B IIPpUPOIC,
IIpu 3TOM MEPCBOAUTH INPAKTHYCCKYIO 3a1a4y B yqe6Hy10, BBIACIIATH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKU) (PUINUECKUX SBICHUI

1.4

ONMCBHIBATh H3yYEHHBIE CBOMCTBA Tel W (U3MYECKHE SIBIEHUS,
UCTONB3Ys (U3UYECKUE BEJIWYHMHBI, TPH ONHMCAHUM TMPABHIBHO
TPakTOBaThb  (PU3MYECKMI  CMBICA  HCHOJb3YEMBIX  BEJIMYUH,
0003HaueHMs ¥ €AUHUIB! (PU3NUYECKUX BEIMYMH, HAXOIUTh (POPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYIrUMH
BEJIMYMHAMM, CTPOUTh TpadUKHd  H3YUYEHHBIX  3aBHCHMOCTEH

(I)I/I3I/I‘-IGCKI/IX BCINYUH




1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS W TIPOIIECCHI,
WCIIONb3ysl HW3Y4YEHHBIE 3aKOHBI, MpPU JTOM JaBaTh CIIOBECHYIO
(GOpMyITHMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTHYECKOe

BBIPA)KCHUE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCHl U CBOMCTBA TElN, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluld IMPaKTHKO-OPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBIIATH IPUYMHHO-CJICICTBEHHBIE CBS3U, CTPOUTH OOBICHEHHE U3 2
— 3 JOTMYECKUX WIaroB C IMOMOIIBIO 2 — 3 HW3y4YCHHBIX CBOICTBA

(u3nuecKux sBJIEHUHN, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH

1.7

pemiate pacu€THbIe 3agaud (OmMMparomuecs Ha cucremy u3 2 — 3
YpaBHEHHUI), UCHONb3yd 3aKOHbl U (OPMYJIbI, CBSI3bIBAIOLINE
(du3nyeckue BEIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBHS 33Ja4d
3alMChIBaTh KPAaTKO€ YCIOBHUE, BBIABIATH HEAOCTAIONIME  WIIU
M30bITOYHBIE TAaHHBIE, BEIOWPATh 3aKOHBI U (OPMYIIbI, HEOOXOIMMBIE
JUIS pelleHusi, MPOBOJUTH Pacu€Thl M OIEHMBATh PEATUCTHUUYHOCTD

MOJIyY€HHOTO 3HAYEeHUS (PU3NUECKON BETUUNHBI

1.8

pacro3HaBaTth NpPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIH
(u3MUecKuX METOJIOB, HCIOJBb3Ys OMMCAHUE WCCIIEAO0BAHUSA, BBIICIAThH
MpoBEpsieMOe TPEIIOI0KEHNE, OLIEHUBATh MPABUILHOCTh MOPSIKA
MPOBEICHUST MCCIENOBAaHUs, JleflaThb BbBIBOJbI, HHTEPIPETHPOBATDH

pe3ynbTaThl HAOMIOICHUN 1 OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/II-O (1)I/I3I/ILICCKI/IX SIBIICHUN WU
(1)I/ISI/ILICCKI/IX CBOMCTB TEJ: CaMOCTOSATEIBHO CO6I/IpaTB YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIKUCBIBATh XOJ OIIbITa U €ro

pe3ynbTaThl, GOPMYINPOBATH BHIBOIBI

1.10

NPOBOJUTh TPH HEOOXOJMMOCTH CEPHIO MPSIMBIX H3MEPCHHUH,
ompeneNssi CpelHee 3HAYCHUE H3MEpseMOd BennvyuHbl (PoKycHOe
paccTosiHue coOMparomel JUH3bI), 000CHOBBIBaTh BBIOOP crocoOa

U3MEpeHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

IOPOBOJUTH HCCIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
UCIIOJIb30BAHUEM IIPSAMBIX M3MEPEHUN: IIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOHMpaTh YCTaHOBKY, (PUKCHpOBaTh pe3yibTaThl
HOJy4eHHOM 3aBUCHUMOCTH (M3MUECKUX BEIMYMH B BHJE TaOIuLIU

l"pa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

IpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (I)I/ISI/I‘-ICCKI/IX BCJIIMYHH:




IJIAaHUPOBATh U3MEPEHUs], COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH HW3MEPEHMs, Cleays MPEUIOKEHHOW HWHCTPYKLIHH,
BBIYMCIIATh 3HAYEHHUE BEJIMYMHBI W AHAIM3UPOBATh IIOJIyYCHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmonarh TMpaBWia TEXHUKHM Oe30macHOCTH Tpu  padore ¢

1a00paTOpPHBIM 000PYI0BaHUEM

1.14

pa3nu4aTh OCHOBHBIC NMPU3HAKH HM3YYCHHBIX (DH3UYCCKHX MOJIETICH:
MarepuaiabHas TOYKa, abCOIIOTHO TBEPJOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUTAHETapHas MOJIeJIb aToMa, HYKJIOHHAas

MOJECJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HU3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCIOJb3YS
3HaHMSI O CBOMcCTBax (PU3MUECKUX SBJICHHMM U HE0OXOIUMBbIE

(u3nyeckrue 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENBbHBIX npuOopoB u
TE€XHOJIOTMYECKUX IMPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TJIOCKOM

3epKaie ¥ cOOMparomIeit JTNH3e

1.17

MPUBOIUTL TIPUMEPHl  (HAXOAUTh HMHPOPMAINMIO O TIPUMEPAX)
NPaKTUYECKOTO MCIOJIb30BaHUS (DU3MYCCKUX 3HAHHI B TIOBCEIHEBHOM
KHU3HU Ui o0ecrieyeHus: O€30MacHOCTH MpH  OOpameHuu ¢
npubOpaMH U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbS U

CO6J'IIO,Z[€HI/I${ HOPM 3KOJIOTHYECKOI'O IMTOBCACHUS B Oprmammeﬁ cpeac

1.18

OCYILIECTBIISATh MOUCK UH(POpMAIUHU (PU3MUECKOTO COACPIKAHUS B CETU
WNurtepuer, camoctosiTenbHO  (OPMYIUpPYs TOMCKOBBIM  3ampoc,
HaXOJAWTb TIYTH  OMNpPENEJICHHUS  JIOCTOBEPHOCTH  TOJYYEHHOU
uH(GOPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHUM M JOMOJHUTENbHBIX

HCTOYHHKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHUMM Y4YeOHBIX 3aJaHUH  HAy4YHO-
HOMYJSPHYIO JINTEpaTypy (GHU3UYECKOTO COJIEp)KaHus, CIpPaBOYHbIE
MaTtepuainsl, pecypcbl cetu MHTepHer; BmageTts  npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus WHGOpPMAIMU U3 OHOMN

3HAKOBOM CHUCTEMBI B APYTYIO

1.20

CO31aBaThb COOCTBEHHBIE ITMCbMEHHEIC U YCTHBIC COO6I_I_ICHI/ISI Ha




OCHOBE WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PHU3NIECCKOTO
coJiepKaHus, MyOIUYHO TPEACTABIATH PE3yJAbTaThl MPOEKTHOW HITU
UCCIICIOBATENIbCKOM  JESATEeNBHOCTH, TNPH  3TOM  T'PaMOTHO
VCIIOJIb30BATh U3yYEHHBIN MOHATUNHBIN anmapaTr u3y4aeMoro pasiena
(GU3MKH M COMPOBOXKAATh BBICTYIUICHHWE IIPE3CHTAled ¢ Y4ETOM

0COOEHHOCTEN ayAIUTOPUU CBEPCTHUKOB

1.21

NP BBITIOJIHEHUHM YYE€OHBIX TMPOEKTOB M HCCIICIOBAHUN (PU3UICCKHIX
IPOIIECCOB PACHpPEeAesITh 00S3aHHOCTU B TPYIIE B COOTBETCTBHU C
MOCTABJIECHHBIMUA  3aJa4aMHy, CJIEIWTh 32 BBIIOJHEHHEM IUIaHa
JEUCTBUA W KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYNIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISL  TOTOBHOCTh

paspeniath KOH()IUKTHI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kox Koa
IIpoBepsiemble 3J1eMeHTHI COJlePKAHUSA
paszjiena 3JieMeHTa
®U3UKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA
®usuka — Hayka O Mpupone. SIBieHus npUPOABL
1.1 dusnyeckre  IBJICHHA. MEXaHHMYECKHE, TEIUIOBLIC,
JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
O®uznueckue BenuuuHbl.  M3Mepenue — usmueckux
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemrHocTts
U3MepeHnil. MexxayHapoaHasi CHCTEMa €IMHHUI]
EcrtecTBeHHOHay4yHBI METOJl MO3HAaHUA: HAOIIOJEHHE,
1 13 IIOCTAHOBKAa HAay4yHOTO BOIPOCA, BBIJABM)KEHHUE TMIIOTES,
SKCIEPUMEHT II0 TPOBEPKE THUMOTE3, OOBSICHEHHE
HAOJIIOTAEMOT'0O SABJIEHUS
1.4 Onucanne PU3NIECKUX SBJICHUN C TTOMOIIBIO MOJIETIEH
[IpakTnueckue pabOTHI:
H3mepenue paccTosHMi.
15 N3mepenune o0bEMa KUIKOCTH U TBEPIOTO Tea.
Ornpenenenne pa3MepoB MAIIbIX TEJ.
H3mepenune Temneparypsl IpH MOMOIIH KHIKOCTHOTO
TEPMOMETPA U JATYUKA TEMIIEPATYPBI
INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHMH BEIIIECTBA
CrpoeHue BemecTBa: aTOMbl M MOJIEKYNBI, HX
2.1 pasmepbl. OMBITHI, JOKA3BIBAIOIINE IUCKPETHOE CTPOCHHE
BEUICCTBA
JBuxenne wyactun BemectBa. CBA3b  CKOPOCTH
2.2 JBYKCHMS  4YacTUL C  Temieparypod. bpoyHoBckoe
nBIKeHHe, Tuhdy3ust
23 BsaumonelicTBue yacTull BEIECTBA: NPUTSDKEHUE U
OTTAJIKMBAHUE
ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHHUE Ta30B,
2 KUAKOCTEH M TBEPABIX  (KPUCTAUIMUECKHX)  TeJl.
2.4 B3aumocCBsA3p MeXIy CBOWCTBAMU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM
2.5 OC0oOCHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[IpakTuyeckue paboOThI:
Onenka jauamerpa aromMa MeETOAOM pAIOB  (C
UCIOJIb30BaHueEM (oTorpaduii).
2.6 OnbITel 1O HAONIOJEHUIO TEIUIOBOTO PACIIUPEHUS
ra3os.
OnbITel 1O OOHApYXEHMIO  JEHCTBUS  CHJI
MOJIEKYJISIDHOTO MPUTSKEHUS
3 JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

3.1

MexaHu4deckoe JABHIKCHUC. PaBHOMCpHOC )51




HEpPaBHOMEPHOE JIBIXKEHUE

3.2

Ckopoctb. CpenHsisi CKOpPOCTb IPHU HEPABHOMEPHOM
JBHKECHUU. Pacuér nyTu ¥ BpeMEeHU JIBUKECHUS

3.3

SBnenne uHepuuu. 3akoH uHepuuu. B3aumopeiicTBue
TEJ KaK NpUYMHA M3MEHEHUs CKOPOCTH IBUKEHUS TEIL
Macca Kak Mepa HHEPTHOCTH Tejla

3.4

IInotHOCTH BCIICCTBA. CBs3b IJIOTHOCTHU C
KOJMYCCTBOM MOJICKYJI B CIMHHUIIC 00BéMa BCIICCTBA

3.5

Cuila KaK XapaKTepUCTUKA B3aUMOICUCTBUS TEI

3.6

Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl C
IMOMOIIIBIO AMHAMOMCECTpPA

3.7

SIBienune TArorenus U cuia TshKecTH. Cuia TsSHKeCcTH
Ha Jpyrux mia”erax. Bec tema. HesecomocTh

3.8

Cuna Ttpenus. TpeHHE CKOJBXKEHUS U TPEHHUE IOKOS.
Tpenue B Ipupoae U TEXHUKE

3.9

CroxeHue CWJI, HalpaBJIEHHBIX IO OJHOM MNPSAMOMN.
PaBHOIElicTBYIOIIIAS CHIT

3.10

[IpakTnueckue pabOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO  JIBHKCHHS
(mrapyka B KHUAKOCTH, MOJCIH  DJICKTPHUECKOTO
aBToMoOmWIsE M Tak ganee). OmnpeneneHue cpenHein
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka 10
HaKJIOHHOM 1uiockocTH.  OmpeneneHue  IIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCHUMOCTB pacTsDKeHUs (nedopmariuu) mpyKUHBI OT
NPUJIIOKEHHONM  cwiibl.  OMBITHL, JA€MOHCTPHUPYIOIINE
3aBHCHMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT Beca Tesa U
XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEHN

3.11

dusndeckue SIBICHUSI B IIpupoac: NpuMEPLI IBMXKCHUA C
Pa3IMIHBIMU CKOPOCTAMH B JKMBOM M HEXKUBOM IIpupoac,
,HCfICTBHG CHUJIbI TPEHUA B ITPUPOAC U TEXHUKE

3.12

Texandeckue YCTpOﬁCTBai AWMHaAMOMCECTP, MO AINHUITHUKH

JABJIEHUE T

BEPJIBIX TEJI, )KUIKOCTEM 1 TA30B

4.1

I[aBJ'ICHI/IC TBép,Z[OFO tena. CrocoObl YMCHBIICHUSA U
YBCIUYCHHS OABJICHUA

4.2

JlaBienue raza. 3aBUCUMOCTD JIaBIICHUS T'a3a OT 00bEMa,
TEeMIIEPaTypPhl

4.3

Hepeﬂaqa JaBJICHUA TBépI[LIMI/I TCI1aMHU, XHUAKOCTAMHU U
razamu. 3akoH Ilackans. [TneBMaTHdecKre MaIIuHbB

4.4

3aBUCHUMOCTh  JaBJCHUS JKUAKOCTH OT TIyOHHBI.
lunpocraruyeckuii mapagokc. CooOuiaronmecs coCyabl.
I'mapaBnuueckne MeXaHU3MBbl

4.5

Atmocdepa 3eman u atMmocdepHoe aasneHue. [Ipuunnel
CYIIECTBOBaHMs BO3AYIIHON o000nouku 3emiu. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenue armocdepHoro mapneHus. [lpubopsl ams




U3MEepeHUs: aTMOC(HEPHOTO JaBJICHUS

4.7

JlefictBre KUAKOCTH M Tra3a Ha IOTPY)KEHHOE B HUX
Teno. BreitankuBaromas (apxuMmenoBa) cujaa. 3aKOH
Apxumena

4.8

[InaBanue ten. Bo3nyxonnaBaHue

4.9

[IpakTnueckue pabOThI:

HccnenoBanue 3aBUCMMOCTM Beca Tejla B BOJAE OT
00béMa TNOTrpYyKEHHOM B JKUAKOCTb 4YacTH Tela.
Omnpenenenre BhITAIKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH Ha
TEN0, NOrpyk€éHHoe B  Kuakocte.  I[IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHUJIbI, JAEHCTBYIOIICH
Ha TeJIO B KHUAKOCTH, OT Macchl Tena. OmbIThL,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIIKMBAIOLIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00bEMa
NOTPYKEHHOW B JKUJKOCTb YAaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa  wim
KOHCTPYMPOBAHHME  JIOAKM W  OIpeAesieHHe  eé
Irpy30N0AbEMHOCTH

4.10

du3nyeckue  SBICHUS B NIPUPOJE: BIIMSTHUE
aTMOoc(hepHOTO JaBJICHUS Ha )KMBOM OpPTaHU3M, TJIaBaHUE

pBIO

411

TexHuyeckre yCTpONCTBA: COOOIIAIOUIUECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THUIPABIUYECKUNA TIpeEcCC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp

PAGOTA, MOITHOCTD, DHEPT'MA

5.1 Mexanudeckas pabora
5.2 MexaHnuyeckasi MOIIIHOCTb
53 [IpocTble  MeXaHM3MbI: pblyar, OJOK, HaKJIOHHAs
IUI0CKOCTbh. [IpaBuilo paBHOBeCHsI pblyara
5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J0Ky
«3on0T0e  mpaBwio»  MexaHuku.  Koaddunuenrt
5.5 II0JIE3HOTO nencTBus MEXaHU3MOB. ITpocTsie
MEXaHHU3Mbl B OBITY U TEXHUKE
5.6 [ToTeHumanpHasi SHEPruM TeJa, MOAHATOr0 Hajl 3eMiIEn
5.7 Kunernyeckas sHeprus
53 [Tonnas mexaHuueckast SHEprus. 3aKOH H3MEHEHUs U
COXpaHEHMs MEXaHUYECKOM SHepruu
[IpakTuyeckue paboOTHI:
Onpenenenne  pabOTBl  CWJIBI  TPEHHs  TIpHU
59 pPaBHOMEPHOM  JIBIKEHMHM Telda 1O TOPU30HTAIBHOU
noBepxHocTu. MccieoBanue ycaoBUi paBHOBECHS pblyara.
N3mepenune KIIJI HaknonHOM miockocT. M3ydueHne 3akoHa
COXpaHEHMs MEXaHUYECKOM dHeprun
510 dusnyeckue SBIEHUS B MPHUPOJE: phluyard B Teje
4eJI0BeKa
5.11 TexHudyeckue yCTpOMCTBA: pblyar, MOABWKHBIM U




HETIOIBIDKHBIA OJOKH, HAKJIOHHAS TIOCKOCTh, HPOCTHIE
MEXaHU3MBbI B OBITY

8 KJIACC
Kona Kona
pasnena D IeMEHTa IIpoBepsiemble 3jIeMeHTBI COAEPKAHUS
TEITUJIOBBIE ABJIEHUA

OCHOBHBIE  TIOJIO)KEHHSI  MOJICKYJISIPHO-KHHETHYECKOM

6.1 TEOPUU CTPOEHHUs BemecTBa. Macca u  pasmepsl
Mojiekya.  OmbIThI, TOATBEPXKIAIONIME  OCHOBHBIE
MOJIOKEHHUS MOJICKYJISIPHOKHUHETUYECKOU TEOPHH
Mopgenu  TBEPAOro, OSKHAKOTO U  Ta3000pa3HOTO

6.2 cocrosiHuil BemectBa. Kpucramnuueckue u amopdHbie
Tena
OObsicHEHNEe CBOWCTB Ta30B, KUIAKOCTEH U TBEPIBIX TEJ

6.3 Ha OCHOBE TOJOXCHUH MOJEKYIIPHOKHHETHYECKON
TEOPUHN

6.4 CMmaunBaHue U KallWUTSIPHBIC SIBIICHUS

6.5 TennoBoe pacimpeHue U CKaThe

6.6 Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO
TEIJI0OBOTO ABMKEHUS YaCTHI]

6.7 Bayrpennss sneprus. CriocoObl H3MEHEHUsT BHYTPEHHEH
SHEPTHH: TeIUIONEepeada U COBEPIICHHE PaOOThI

6.8 Buapl Tennonepegaun: TEIIIONPOBOAHOCTh, KOHBEKIIHS,

6 W3JIyYEHUE

6.9 KomnuectBo  TemnoThl.  YaenbHas  TEINIOEMKOCTH
BEIIECTBA

6.10 TennooOMeH U TEIUIOBOE paBHOBECHE. YPaBHEHHE
TEIIOBOro OaraHca

6.11 [InaByiieHue 1 OTBEpJICBaHUE KPUCTATUTMYECKUX BELIECTB.
VY nenpHas TEIIOTA IJIABICHUS
[TapooOpazoBanne u  KoHAcHcarus.  Mcmapenwue.

6.12 Kunenne. VYaenpHas  Temora  mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOTro
JIaBJICHHS

6.13 BrnaxHocTh BO3yxa

6.14 DHeprus TOIIMBA. Y IelbHas TEIJI0TA CTOPAHUS
[Mpunnuner  pabotel  TeroBbix asurartenein  KITJ

6.15 TEIJIOBOTO JBUTaTesis. TeraoBble JBUTATENIM U 3alluTa
OKpY’Karollen cpeibl

6.16 3aKOH COXpaHEHUs U MPEBPALEHUS SHEPTUH B TEIUIOBBIX
npoiieccax

6.17 [IpakTdeckue pabOTHI:

OnbiTBl MO OOHApy)KEHHIO  JeWCTBUS  CHJI




MOJIEKYJSIPHOTO MPUTSIKEHUSI.

OnpITHl 10 BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOU
COJIN WJIM caxapa.

OneITEl 10 HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB, KUIAKOCTEH U TBEPIBIX TEJ.

Ornpezenenue MaBieHUs BO3Ayxa B OAJIJIOHE MITIPHUIIA.

OMBITEL, JEMOHCTPUPYIOIINE 3aBHCHUMOCTH JIaBJICHUS
BO3/lyXa OT €ro 00bhEMa M HarpeBaHUs WIH OXJITAKICHUS.

IIpoBepka rumoTe3bl JUHEWMHOW 3aBUCUMOCTH JUITMHBI
CTOJIOMKA JKUJKOCTM B TEPMOMETPUYECKOH TpyOKe OT
TEeMIIepaTypHhI.

HabGmronenne naMeHeHus: BHyTpEHHEN SHEPrUu Tela B
pe3yibTaTe Teruionepeaayu U padoThl BHEITHUX CHUJI.

HccnenoBanue SIBJICHUS Ter1000MeHa pu
CMEIIMBAHUM XOJOAHON U rOpsYE BOJIBI.

OrmpeenieHne KOJIMYECTBA TEIUIOTHI, MOJY4€HHOTO
BOJIOM MpU TEIJIO0OOMEHE C HarpeTbiM METaNIMYeCKUM
[IWJTAHIPOM.

Onpenenenne yaeabHOW TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHus.

Onpenenenre OTHOCUTEIBLHOM BJIAXKHOCTH BO3TyXa.

OnpeneneHne yaeabHOW TeTUIOTHI MIJIABJICHUS JIbA.

6.18

du3nyeckue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE
HATSDKEHHE W KalWULIPHBIC SIBJICHHS B TPHPOJIE,
KPHCTAJUTBI B TIpupoze, uanydeHne CoJHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,
WHesl, CHera.

6.19

TexHuueckue  yCTpPOMCTBA:  KaMWUIAPHI, PUMEPHI
UCIIOJIb30BAaHUSl KPUCTAIUIOB, >KUJIKOCTHBIA TEPMOMETP,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MHapoBas TypOuHa,
JIBUTATENIb BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHMS

7.1 DnekTpuzanus Tei. J[Ba posa AIeKTprUIecKuX 3apsiioB
BzaumopeiictBue 3apsbkeHHbIX  Ten.  3akoH Kynona

7.2 (3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apPSHKCHHBIX TEI OT
BEJIMYMHBI 32PSIJIOB U PACCTOSIHUSL MEXKTY TEJIaMH)
Dnekrpuyeckoe moje. Hanpsk€HHOCTh AIIEKTPUUECKOTO

7.3 noJsia. [IpuHIUI Cynepno3uuK SIEKTPUUECKUX MOJei
(Ha Ka4eCTBEHHOM YPOBHE)
Hocutenu osnexTpuueckux 3apsaoB. DJIeMEHTapHBIN

7.4 anektpudeckuii 3apsan. Ctpoenue aroma. [IpoBogHUKHN U
TVDIIEKTPUKU

7.5 3aKOH COXpaHEeHHMsI IJICKTPUUECKOTO 3apsiia

76 DNeKTpuueckuié  TOK.  YCIOBHS  CYyHIECTBOBaHUS
ANEKTPUYECKOTO TOKA. VICTOUHMKH MOCTOSTHHOTO TOKA
HenicTBus 3JIEKTPUUECKOTO TOKa (TeruioBoe,

7.7 XUMUYECKOe, MAarHUTHOE). DIEKTPUYECKUH TOK B

KHUAKOCTAX U ra3ax




Onexrpuueckas 1enb. Cuia TOKa. DIEKTPUUECKOE

7.8
HaIpsKEHUE

79 ConpoTuBieHue MIPOBOJHUKA. VYaensHOE
CONIPOTHUBIICHUE BEIIECTBA

7.10 3akon OMa jyig ydacTka 1enu

711 [TocnenoBarenbHOoe W HapajjielbHOE  COEAMHEHUE
MIPOBOJIHUKOB

712 PaGota u MOIIHOCTH DJIEKTPUYECKOTO TOKAa. 3aKOH
Jxoyna — Jlenna

713 DJEeKTpUYecKre IeNMu M MOTPEOUTENTH SIEKTPHYECKON
sHepruu B ObITy. KopoTkoe 3ambikaHne

714 [ToctostHHbIE MarHuThl. B3anMonelcTBUE TMOCTOSTHHBIX
MarHuTOB

715 MarnutHoe moie. MarHutHOoe TONie 3€MJIM U €ro
3HAYCHHE JIJIs1 )KU3HH Ha 3emiie

716 OneiT Opcrena. MarHuTHOE MOJIE SIIEKTPUYECKOTO TOKA.
[IpuMeHenue 3eKTPOMarHuTOB B TEXHUKE
JlelicTBME€ MarHWTHOrO TMOJSI Ha MPOBOJHUK C TOKOM.

717 SHGKTpO)IBI/IFaTeJ'IBv MOCTOSIHHOTO TOKA. HCEIOJIBSOB&HI/IG
AJIEKTPOJIBUTATENIE B TEXHUYECKUX YCTPOMCTBAX W Ha
TPaHCTIIOPTE

718 OnbiTel  Dapaned.  SBiaeHuE  AIEKTPOMATHUTHOM
naaykuuu. [Ipasuno Jlenna
DIIeKTpOTEeHEPATOP. Crioco0mI MOJTyYEHUSI

7.19 ANEKTPUYECKON  DHEprum. DJIeKTpOCTAaHIIUK  Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHU
[IpakTrueckue paboOTHI:
OnpIThl 0 HAOTIOACHUIO SIEKTPU3ALMHN TEJ UHIYKIHeH
U TIPU COTPUKOCHOBEHHUU.
HccnenoBanue AeWCTBUS 3JICKTPUYECKOTO TOJNS HA
MPOBOJAHUKY U TUAIICKTPUKU.
COopka u mpoBepka pabOThl DIEKTPUYECKOW Lenu
MOCTOSIHHOTO TOKa.
W3mepenue u perynmpoBaHue CUJIbI TOKA.
N3mepenue u perynupoBaHue HAMPSKCHHUSL.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3

720 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOpPA U HAMPSLKEHUS

Ha pe3UCTope.
OnblITH, J€MOHCTPHUPYIOLIHE 3aBUCUMOCTh
JIEKTPUUYECKOTO COIMPOTHUBIICHUS] MPOBOJHHMKA OT €ro
JUIMHBI, TUIOIA/IM TIONEPEYHOTO CeYEeHUsI 1 MaTepuaa.

[IpoBepka nmpaBuia CIOXKEHUS HANpsDKEHUH  MpH
HOCJIeIOBATEeIbHOM  COEIMHEHUU JIBYX PpE3UCTOPOB.
[IpoBepka mpaBuia Uit CUJIBI TOKa MPHU MapajuleIbHOM
COEIMHEHUU  pe3uctopoB.  Ompenenenue  paboOThI
JJIEKTPUYECKOTO TOKAa, MIYLIErO0 Yepe3 pPE3UCTOop.
OmnpeneneHre  MOILIHOCTH  JJIEKTPHUUECKOTO  TOKa,
BbIJIeNIIEMOM Ha pe3ucrtope. MccienoBanue 3aBUCUMOCTH




CWJIBI TOKA, UIYIIETO YEepe3 JaMIOYKy, OT HalpsKEHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAar"guTHOI'O BBaHMOHeﬁCTBHﬂ INOCTOAHHBIX MAar"HMTOB.
I/I3yquI/Ie MAaruvTHOIO IIOJIA NOCTOAHHBIX MArHUTOB ITPU
ux oObenuHeHMM U  paszgeneHuu. HMccinenoBanue
JICACTBUSA AJIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnpIThl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIbI
B33PIMOI[GI7[CTBI/I$I KaTyIIKH C TOKOM W MarouTa OT CHJIbL
TOKa M HampaBJ€HUs TOKAa B Karymike. 3yueHue
I[ef/'ICTBI/ISI MAarovuTHOrO I0Jis1 Ha MPOBOAHUK C TOKOM.

KoncrpynpoBanue u U3y4EeHUE paboThl
3IIEKTPOIBUTATEIIS. H3mepenne KITA
3JIEKTPOIBUTATENIBHOMN YCTaHOBKH. O1BITEI o

WCCIIEIOBAHUIO SIBJIEHUS AJIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHUE HM3MEHEHUM 3HAYCHHS W HalpaBJICHUS
WHIYKIIMOHHOTO TOKa

7.21

Ousznveckue SBICHUS B MPUPOJIE: DIICKTPUUECKHE
SIBJICHUA B aTMOC(bepe, SJICKTPHUYECTBO KHBBIX
OpraHu3MOB, MarHUTHOE TOJIe 3eMITH, Aperd IMOFOCOB,
POJIb MarHUTHOI'O TIOJIA JJIA ’)KM3HU Ha 3CMJ'I6, MOJIAPHOC
CUsSIHUC

1.22

TexHn4ecKknue yCTpPOMCTBA: 3JIEKTPOCKOIl, aAMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DJICKTPUYECKON DHEPIHUU,
IEKTPOOCBETUTENIbHBIE ~ IPUOOPBI,  HarpeBaTelbHbIC
AIEKTPOTPUOOPHI (Ipumepsr), ANEKTPUUECKHIE
IIPEIOXPAHUTEIHN, DIIEKTPOMArHUT, JJIEKTPOJBUTATEIb
IIOCTOSIHHOTO TOKa, TEHEPATOP MOCTOSHHOTO TOKa

9 KJIACC
Kon
paszena Kox snemenra [TpoBepsieMble NIEMEHTHI COJIePKAHUS
MEXAHUWYECKMUE ABJIEHUA
81 MexaHnnueckoe JBMXKEHHE. MarepuanbHas TOYKA.
Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUUECKOTO JIBUYKEHUS
8.3 PaBHOMepHOE NPsIMOJIMHENHOE ABHKEHHE
HepaBHomepHoe IpSIMOJIMHEIHOE JIBIDKEHHE.
8.4 CpenHsii W MIHOBEHHass  CKOpPOCTb  Telna  IIpHU
8 HEpaBHOMEPHOM JIBUKEHUHU
85 YckopeHue. PaBHOyCKOpEHHOE MIPSAMOJIMHEWUHOE
JIBIDKEHUE
8.6 CBoboanoe nagenue. OnbiTel ["amunes
PaBHOMepHOe ABMXKEHHE 10 OKpY)XHOCTH. [lepuon u
8.7 yacTtoTa oOpameHus. JluHelHas M yrioBas CKOPOCTH.
LleHTpOCTpEeMHUTENIbHOE YCKOPEHUE
8.8 [IepsrIii 3akoH HproToOHA




8.9

Bropoii 3akoH HeroToHa

8.10

Tperuit 3akoH HproToHa

8.11

[IpuHIMD cynepno3uuuu cui

8.12

Cuiia ynpyroctu. 3akoH ['yka

8.13

Cuna TpeHus: cuia TpPEHHsS CKOJBXKEHUS, CHIIA
TPEHUs TOKOSI, APYTUE BUJBI TPEHUS

8.14

Cmia TSOKECTM M 3aKOH BCCMHUPHOI'O TATOTCHMUS.
YckopeHne cBOOOIHOTO T ACHUS

8.15

Hewxenne  tuianer  Bokpyr  Cosnma.  Ileppas
KOCMUYecKasi CKOpocTh. HeBecOMOCTh M meperpy3ku

8.16

PaBHOoBecue  maTepuanbHOW  TOUKH.  AOCONIOTHO
TBEPIIOE TEJIO

8.17

PaBHOBecue TBEPHOrO Tela C 3aKPEIUIEHHOW OCHIO
BpaiieHusi. MoMeHT cwibl. LIeHTp TshkecTn

8.18

Nmnynec tena. Mi3menenne ummyibca. UMnynbe Criibl

8.19

3aKOH COXpaHEHUs UMITYJIbCA

8.20

PeakTnBHOE IBIKEHIE

8.21

Mexannyeckasi paboTa ¥ MOIIIHOCTb

8.22

PabGora cun Tsxectw, ympyroctH, TpeHHs. CBs3b
SHEPruu U paboThI

8.23

[loTenuuanbHas dSHeprus Tena, MOAHIATOTO  Hal
MOBEPXHOCTHIO 3eMJIU

8.24

IToTeHnmanbHas SHEPTUsl CHKATOM MPYKUHBI

8.25

Kunernueckass sHeprusi. Teopema 0 KHUHETHYECKOU
SHEPruu

8.26

3aKOH COXpaHEHUSI MEXaHUYECKON AHEPTUHN

8.27

[TpakTudeckue paboOTHI:

OmnpepeneHre cpeaHei CKOPOCTH CKOJBKEHHS Opycka
WIA JBIKCHHS IIapUKa [0 HAKJIOHHOW IUIOCKOCTH.
OmnpezencHre yCKOPEHHs Tella MPH PAaBHOYCKOPEHHOM
JIBHYKEHHUH 10 HAKJIOHHOM IIJIOCKOCTH.

WccnenoBanue 3aBHCHMOCTH IyTH OT BPEMCHH IIPH
PaBHOYCKOPEHHOM JIBI)KECHHH 0€3 HaYaabHO# CKOPOCTH.
ITpoBepka THIOTE3bl: €CIH TPU PABHOYCKOPCHHOM
JIBIDKCHUN 0€3 HAdaJbHOW CKOPOCTH IMYTH OTHOCSTCS
KaK psAd  HEYETHBIX YHCET, TO COOTBETCTBYIOIINE
POMEXYTKH BPEMEHHU OJJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHSI CKOJIBKEHUS
OT CWJIBl HOpPMaJbHOro JaBieHus. OrmnpenerneHue
koddunmenTa TpeHus CkKoJmkeHus. OmnpeneneHue
KECTKOCTH TpYXKUHBL. OnpeneneHue pabOThl  CHITBI
TPEHUsT TIpU PAaBHOMEPHOM JIBIKCHHH Tella IO
TOPU30HTAIBHOW TOBepxHOCTH. OrmpeneneHue pabOTHI
CHJIBI  YOpYyrocTH  TNpH  TOabéME  Tpy3a  C
WCIIOJIG30BAHMEM  HEMOJBI)KHOTO W IOJBHKHOTO
0JI0KOB

8.28

dusnyeckue sSBJICHUS B Ipupoac: NpUJIMBBI U OTJIIUBEI,




JABMKXCHUEC IIJIAHCT ConHeuHOMI CHUCTCMbI, PCAKTHUBHOC
JABWIKCHUC )KUBBIX OPraHu3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CIUMIAOMETP, JAaTYUKH
MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHU S, PAKETHI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

9.1

KonebarenbHoe nBrxeHne. OCHOBHbIE XapaKTEPUCTUKU
KoJe0aHui: Iepuo, 4acToTa, aMIIMTY1a

9.2

Maremarnueckuit U NIPYXKUHHBIN MAasITHUKHU.
[IpeBparenue sHepruu Mpu KoyiedaTeIbHOM ABHKCHUT

9.3

3aryxarouue KkosneOaHus. BpIHyXIeHHbIE KojaeOaHUs.
Pe3onanc

9.4

Mexannueckue BOJIHEL. CBOICTBa MEXaHUYECKHUX BOJIH.
IIpomonbHBIE M TIONIEpEeYHBbIE BOJHBL J[JIMHA BOJIHBI U
CKOpPOCTh €€ pacrnpoCTpaHeHUs. MexaHWYeCKUEe BOJIHBI
B TBEPIOM TeJI€, CEICMUYECKUE BOJTHBI

9.5

3ByK. [']pOMKOCTB M BbICOTA 3ByKa. OTpaKkeHUE 3ByKa

9.6

WNudpa3Byk u yapTpa3Byk

9.7

[IpakTnueckue pabOTHI:

OmnpeneneHnne YacTOThl MW TepuoAa  KoJieOaHUH
MaTEMAaTUYECKOTO MAsITHUKA.

OmnpeneneHne YacTOThl MW TepuoAa  KoJieOaHUH
MPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBHCHUMOCTH — TEepuoAa  KoJIeOaHHI
MOJBEINICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBHCHUMOCTH — IEepuoAa  KoJIeOaHMI
MPY)KHHHOTO MasTHHKa OT Macchl Tpys3a. IIpoBepka
HE3aBUCHMOCTH nepuo/ia KoJieOaHmi rpy3a,
MOJBEIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
NPYXXUHBI. M3MepeHne yCKopeHus: CBOOOTHOTO TaICHUS

9.8

duznyeckue sABICHUSI B IIprupoac: BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3CEMIICTPSACCHUC, celicMHUYecKue BOJIHEI,
IIYHaMH, 3XO

9.9

TexHuueckue yCTpONCTBa: 53XOJOT, HCIOJIb30BAaHUE
yJIbTPa3BYKa B ObITY U TEXHUKE

10

OJIEKTPOMAI'HUTHOE ITOJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

9HeKTp0MaFHI/ITHOC I1I0JIC. 3J'IeKTpOMaFHI/ITHbIe BOJIHBI.
CBolicTBa QJICKTPOMArHUTHLIX BOJIH

10.2

[[Ixana 351eKTPOMAarHUTHBIX BOJIH

10.3

DneKTpoMarHuTHas npupoja cBera. CKOpOCTh CBETa.
BonHoBEIE cBOlicTBa CBeTa

10.4

[IpakTuueckue pabOTHI:
N3ydyenne CBOWMCTB  9JEKTPOMArHUTHBIX BOJH C
MOMOIIHI0 MOOMIIBHOTO TenedoHa

10.5

®dusznyeckue SABICHHUS B mnpuponae: OMOJIOTUYECKOE
JIeiicTBHE BUJIHUMOTIO, YJ'ILTpa(I)I/IOJ'ICTOBOI“O u
PCHTIT'CHOBCKOT'O H3Hy‘leHHfI

10.6

Texauueckue YCTpOﬁCTBaZ HCIIOJIB30BAHHUC




SJICKTPOMAIrHUTHBIX BOJIH JJIsA COTOBOH CBS3HU

CBETOBBIE ABJIEHUA

11.1

JlygeBas monens cBeta. MicTouHuKuU cBeTa

11.2 [IpssMOsIMHENHOE PAacIPOCTPAHEHHUE CBETA
113 Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTPaKEHUS
cBeTa
114 [Ipenomnenune cBera. 3akOH NPEJOMIIEHHS CBETA.
[lonHoe BHYTpEHHEE OTpaXKEHUE CBETA
11.5 JInnza. Xox yden B JIMH3E
116 OnTnueckast cucrema QoroanmnapaTa, MHUKPOCKONAa U
TeecKomna
117 I'maz kak onrtudeckas cucrema. bimszopykocts u
JTAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B cnektp. OnbiTel HptoTOHA.
CrnosxeHue CieKTpaJbHBIX 11BETOB. /lucnepcus cBeta
[IpakTnueckue pabOTHI:
UccnenoBanue  3aBUCMMOCTH  yrila  OTpPaKeHHUS
11 CBETOBOTO JIy4a OT yIJia MaJeHHUs.
N3ydyenne xapakTepucTUK U300pa’keHUs MpeaMeTa B
IIJIOCKOM 3€pKaje.
HccnenoBanue 3aBUCMMOCTH  yIyla  IPEIOMIJICHHUS
CBETOBOTO Jlyya OT yrja MaJeHus Ha IPaHULE «BO3AYyX —
11.9 CTEKIJIO».
[Tony4yenre n300paKEHHUI C TIOMOIIBI0 COOMPAOIIIEH
JIMH3BI.
Onpenenenne POKYCHOTO PAaCCTOSTHUS U ONTHYECKOM
CHJIBI COOMPAFOIIICH JIMH3HI.
OMnBITHI MO Pa3I0KEHUIO 0EJIOTr0o CBETa B CHEKTP.
OnpITHl 1O BOCHPHUSTHIO IIBETa NMPEAMETOB MPU HX
HAOJIOJICHUH Yepe3 [IBETOBbIE (DHIILTPHI
Oduznyeckue ABIEHUS B mpupoje: 3arMenus CoiHIa u
11.10 JlyHBI, IIBETa TeJ, ONTHUYECKUE SBJICHUS B arMmocdepe
(uBeT HEOa, pedpakums, paayra, MUPax)
11.11 Texuuueckue yCcTpoiicTBa: OYKH, TIEPUCKOTI,
doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBEBLIE SAABJIEHU A
121 Onwitel Pesepdopna u muianerapHas MOJENb aToOMa.
Mopens atoma bopa
122 Hcnyckanne u morjoieHne cBeTa aToMoM. KBaHTHI.
JIunenyaTele CIEKTPBI
12 12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-U3ITydeHHs]
124 Crpoenne aromHoro sjapa. HykioHHas Mopenb
aTOMHOTO sifipa. M3oTomsl
195 PagnoaxkTuBHble mpeBpamienus. [lepuon momypacmana
ATOMHBIX sI7Iep
126 SnepHble peakiuu. 3aKOHBI COXpAaHEHMS 3apsA0BOTO U

MAaCCOBOT'0 YHCCJI




12.7

3Hepr1/151 CBsA3H aTOMHBIX AJCP. CBsi3b MaccChl U OHCPIruu

Peakuun cunresa u nenenus saep. Mictounuku 3Hepruu

12.8 N
CouHua u 3B€311
129 Snepnas § sHepreTuka. JledcTBue  pagMOaKTUBHBIX
U3JTyYEHHUI Ha )KUBbIE OPraHU3MBI
[IpakTnueckue pabOThI:
Habntonenne crjomHbIX M JIMHEWYAThIX CHEKTPOB
1210 U3JIy4CHHUS.
HccnenoBanue TPEKOB: M3MEPEHHUE SHEPIMM YACTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoToTrpadusim).
N3mepenue pagnoakTuBHOro poHa
®usnyeckue SBICHUS B IPUPOJE: €CTECTBEHHBIN
paaMoaKTUBHBII ¢on, KOCMHMYECKHE Jy4H,
12.11 PaaMOaKTUBHOE H3JIy4EHHE NPUPOJHBIX MHHEPAJOB,
JICCTBHE PAJMOAKTHBHBIX M3JIy4CHUM Ha OPraHHU3M
YEJI0BEKa
12.12 Texnuueckue YCTPOICTBA: CIIEKTPOCKOTI,

WHJVBHIyAIbHBINA JO3UMETp, KaMepa Buimbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yJabTaTaM
NpoBepPsIeMoro 0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
TpeOOBaHuUsl NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonnmanme ponmu  GU3UKM B HAYYHOH  KapTHHE  MHPa;
c(hOpPMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3H
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJIM HKCIEPUMEHTa B
¢uszuke, o cucreMooOpasyroleil ponau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrud, o0 3BOIIOLUU
(UBUYECKUX 3HAHUM M WX POJU B IIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE€ POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOLIErO
MUPa, Pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHMS O BHJAX MaTepuu (BEIIECTBO U TOJIE), O IBWKEHHH Kak
croco6e CylecTBOBaHUS MaTepUH, 00 ATOMHO-MOJIEKYJISIPHON TEOpUU
CTpPOEHHUS BEIEeCTBa, O (PU3UYECKON CYIIHOCTU SIBICHUNA MPUPOJIBI
(MEXaHMYECKHX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHE pa3inyaTh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SBIIECHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YUYEHHBIX (PU3MUECKUX SIBICHUI
B OKpYKAIOIIEM MHpE, BBIJICNAS HUX CYLIECTBEHHbIE CBOWCTBA
(TTpu3HAaKM)

BJ'Ia,Z[eHI/Ie OCHOBAaMHM TIOHSITHMHOI'O armapara U CHMBOJHUYCCKOIO
sA3bIKa (bI/ISI/IKI/I M HCIIOJIB30BAHUC HX IJId PCIICHUSA yqe6H1>1x 3aJa4,
YMCHHE XapaKTECpHU30BaTh CBOMCTBaA TECII, (1)I/ISI/I‘ICCKI/I€ SABJICHUA H
IIPOLECChI, UCIIOJIb3YA (I)yHI[aMCHTaJ'IBHBIG N OMIINPHUYCCKUE 3aKOHBI

VYMenune onmceBaTh HN3YUYCHHBIC CBOMCTBA TENI U (1)I/I3I/ILI€CKI/I6 SIBJICHMA,
HCIIOJIb3YA (bI/ISI/I‘IeCKI/Ie BCJIIMYHUHBI

Bnagenue ocHoBaMM METOJOB HAy4YHOTO I[IO3HAHUS C Y4ETOM
coO0IeHNs MPaBWI 0€30MacHOTO TpyAa: HabOmroaeHue (PU3NUECKUX
SIBJICHUM:

YMEHHE CaMOCTOSTEIbHO COOMpATh AKCHEPUMEHTANIbHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 00OpYAOBaHMS MO WHCTPYKIMH, OMHCHIBATH XOJI
OTIBITA U 3aMHCHIBATh €r0 Pe3yNabTaThl, (GOPMYIUPOBATH BHIBOIbL;
IPOBEJCHUE MPAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIHUMH:
YMEHHME IUIAHUPOBAaTh HW3MEPEHHs, CaMOCTOSATEIbHO CcOOUpaTh
OKCMIEPUMEHTAJIbHYI0 YCTAaHOBKY IO HWHCTPYKIUH, BBIUUCIATH
3HaUEHUE BEIMYMHBI M aHAJU3UPOBATH IMOJIYYECHHBIE PE3YNbTAThl C
y4€TOM 3aJaHHOM MOTPEITHOCTH PE3yJIbTaTOB U3MEPEHU;
NPOBEJCHNE  HECIOXKHBIX  OKCIIEPUMEHTANBHBIX  HCCIEAOBAHMIA,
CaMOCTOSITENIBHO  cOOMpaTh OKCIEPUMEHTAIBHYI0 YCTaHOBKY U
OpPOBOJAWTH  HCCIAEAOBAaHWE MO  WHCTPYKIHMH,  TMPEACTaBIATH
MOJIy4€HHBIE 3aBHCHUMOCTH ()M3MYECKUX BEIUYMH B BHJIE TaONHIl U
rpauKoOB, YYUTHIBATh MOTPEIIHOCTH, JIENATh BHIBOJIBI 110 pe3y/IbTaTaM
WCCIIEeIOBAHUS




[lonnManue  XapakTepHBIX  CBOHCTB  (PU3MYECKHX  MOJENei
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPIOE TENO, MOJEITU CTPOCHHS
ra3oB, JKMJKOCTEHd W TBEPABIX TeJ, I[UIAHETApHas MOJIEIb aToMa,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/pa) U YMEHHME NPUMEHATb UX AN
00BsICHEHUS] PU3MUECKUX TIPOIIECCOB

YMeHne oOBACHATh (U3UYECKHE TPOIECCHI M CBOIMCTBA TE, B TOM
9guciae W B KOHTEKCTE CHUTyallMd MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIIATH IPUYNHHO-CIICICTBEHHBIC CBSI3U U
CTPOHTH OOBSICHEHHE C OMOPON HAa M3yYCHHBIE CBOMCTBA (PH3UUECKUX
SBJICHHUH, (PU3NIECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJCIH

YMmenue pemate pacuéTHbele 3afauu (Ha Oaze 2 — 3 ypaBHEHUM),
UCIIOJIb3YSl 3aKOHBI U (QOpPMYyNbl, CBS3bIBaOIIME  (U3HYECKUE
BCJIMYMHBI, B YaCTHOCTH, 3alMCBIBATHL KpPATKOC YCJIOBUC 3aJayu,
BBISIBIISITh HEJOCTAIOLME JIaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBL,
HE0OXoIuMBbIe JUIsl €€ pelleHHs], UCI0Ib30BaTh CIPABOYHbIE JaHHBIE,
IIpOBOAUTH pvaéTm U OLCHUBATHL PCATUCTUYHOCTL IMOJYYCHHOI'O
3Ha4YeHHS (PU3NYECKON BEIIMYMHBI; YMEHUE OMPEACIATh Pa3MEPHOCTh
(bu3nyecKoi BeIMYMHBI, TOJYYSHHON IIPH PEILIeHUH 3aauu

YMeHne XapakTepu30BaTh MPUHIMUIIBI JEUCTBUS  TEXHHYECKHX
YCTPOWCTB, B TOM YHCJI€ OBITOBBIX MPHOOPOB, W TPOMBIIIICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCTIONB3Ys 3HAHUS O
CBOMCTBaX (DM3MYECKUX SBJICHUH U HeoOXoaumble (Qu3mdeckue
3aKOHOMEPHOCTH

10

YMeHHe HWChoib30BaTh 3HAaHUS O (PU3HUYECKUX  SBICHHUAX B
MOBCETHEBHOW KW3HM i1 oOecrieueHUss O€30MacHOCTH TP
oOpamieHun ¢ OBITOBBIMH ~ TIpUOOpaMHU W TEXHHUYECKHUMU
YCTPOHCTBAMH, COXPAHEHUS 3/IOpOBbS W  COOJIONECHUS HOPM
HKOJIOTUYECKOTO TOBENIEHHsI B OKPYXKAWOMIEH cpene; MOHMMaHUe
HEOOXOJIMMOCTH TPUMEHEHHS JIOCTIXCHHNA (PU3MKH W TEXHOJIOTHH
VTSl PAllMOHAIIBHOTO MPHUPOIOTIOJIE30BaAHHSI

11

OneIT moOMCKa, NpeoOpa3oBaHUs M MpPeACTaBiIeHUs HWHMOpPMALUU
(bu3MUecKoro coaep)kKaHus C UCMHOJIb30BaHHEM HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHE OLIEHUBATh JIOCTOBEPHOCTH
MOJIy4eHHOM MHQOpMAIMK Ha OCHOBE UMEIOIIMXCS 3HAHUA U
JOTIOTHUTEIBHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJTHEHUH Y4eOHBIX 3a/laHuil Hay4yHO-TIOMYNSPHYIO JIUTEPATypy
(bu3nuecKoro coaep)kaHusi, CIpPaBOYHBIE MaTepuaibl, PECYpPChl CETU
Wurtepuer; BnageHue 0a30BBIMH  HaBBIKAMH  [IPEOOPa30BaHUA
uHbOpMAllMM U3 OJHON 3HAKOBOM CHCTEMBbI B JAPYryl; yMEHHE
co3ZaBaThb COOCTBEHHBbIE IMCHMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE HH(OpMAIMU U3 HECKOJIBKMX HCTOUHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kox IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe BuKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
OTHOCHTETHHOCTD JABHIKCHUS
PaBHOMepHOE M HepaBHOMepHOE aBmxkeHHe. CpenHss ckopocts. @opmyna ams
1.2 BBIYKCIICHUS CpeHelt ckopocTtu: V = S/t
PaBHOMEpHOE TpsSMOIMHEWHOE IBIKEHHE. 3aBUCUMOCTh KOOPIMHATHI TEJla OT
BPEMEHH B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKCHHUS:
1.3 x(7) =Xp T U_'t‘f
I'paduky 3aBHCUMOCTH OT BpPEMEHH [UIS TIPOEKIUH CKOPOCTH, MPOCKIHH
MEepPEeMEIIEeHUs, IIyTH, KOOPJAWHATHI TPH PABHOMEPHOM TPSIMOJIHMHCHHOM
JIBUKCHUHT
3aBHCUMOCTh KOOPAWHATHI Tella OT BPEMEHH B CIydae PaBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO JIBUKCHHUS:
2
Sl =v,, #1+a, * ;
2
@opmynbl UIsl MPOEKUUU MepeMelIeHHUs, MPOEKIUU CKOPOCTH M MPOEKIUU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKECHHUH:
2
1.4 .s].(r)=vm.-r+a].-3.
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ulrz - Ul.'rz zzax‘gr
I'paduku 3aBUCUMOCTM OT BpEeMEHH Uil NPOEKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, NPOEKIUU TIEepEeMElIeHUsl, KOOPAUHATHI MPU PaBHOYCKOPEHHOM
IPSIMOJIMHEITHOM JBH>KEHUU
CBoOonHoe maneHue. GopMynbl, OMUCHIBAIOIINE CBOOOAHOE MajJeHUE Tella Mo
BEPTHKAIU (JBW)KEHUE Teja BHHU3 WM BBEPX OTHOCUTEIIHHO IOBEPXHOCTU
1.5 3emnu). ['paduxu 3aBUCMMOCTH OT BpeMEHU [UIs TMPOEKUIUU YCKOPECHHS,
OPOEKIIMA CKOPOCTH U KOOPAMUHATHI TMpU CBOOOJHOM TAaJeHUU Tejla TIo
BEPTHKAIH
CKOpoCTh pPaBHOMEPHOTO JBIDKEHHUS Tella MO OKpyXHocTu. HampaBienwue
CKOPOCTH.
dopmyna AnsS BBIYHCICHUS CKOPOCTH 4Yepe3 paJuyc OKPYKHOCTH U TEPUO
oOparieHus:
1.6 . 2R
T

HeHTpOCTpeMI/ITeJ'ILHOC YCKOPCHHUC. HaHpaBHCHI/IC HOCHTPOCTPEMUTCIILHOT'O
YCKOPCHUS. <DopMyJ1a JJI1 BBIYUCIICHUS YCKOPCHUS:




1.7

Macca. ITnotHoCTB BemecTBa. @opmyiia sl BBIYUCICHHS TIJIOTHOCTH:

_m
v

1.8

Cuna — BektopHas uzndeckas BennunHa. ClI0KeHne Chil

1.9

SIBnenue nnepuuu. Ilepssiii 3akoH HproToHA

1.10

Bropoit 3akon HeroTona:

-

F=m-a

CoHarnpaBieHHOCTh BEKTOpA YCKOPEHHUS TeJla M BEKTOpa CHJIbI, ICUCTBYIOIIECH Ha
TEJ0

1.11

Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

1.12

TpeHI/Ie IMOKOSA U TPECHUEC CKOJILXKCHUA. d)opMyna JJIs1 BBIYMCIICHUA MOYJISL CHIIbL
TPEHUSA CKOJIBXKCHUA:

FTP:M-N

1.13

Hedbopmarus Ttenma. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YOpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IPHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My - 114
F=G.-—L1_2

I'E
Cuna tspxecTu. Y CKOpeHHe CBOOOTHOTO MaJACHUS.

®opmyna JUTsl BBIYUCICHUS CUJIbI TSDKECTH BOIM3H moBepxHocTH 3emiu: F = mg.
JIBmxenue mianet Bokpyr Connna. [lepBas kocmMudeckast CKOPOCTb.
HeBecomocTh 1 neperpysku

1.15

Nmnynsc Tena — BekTopHas puznyecKkasi BeJIHurHa.
D=mi

I/IMHy.]'ILC CHCTEMEI Tell. MI3MeHeHue HMITYJIbCA. I/IMHy.TIBC CHJIBI

1.16

3aKkoH COXpaHCHU UMITYJIbCA IS 33.MKHYTOI>’I CHUCTEMBI TCII:
D=0, i, U, =const

PeakTuBHOE ABIKEHHE

1.17

Mexanuueckas pa60Ta. cDO]Z)MyJ'Ia JJII BBIYUCIICHUA pa6OTI:>I CHIJIBI:

A=Fsooso

MexaHu4yeckass MOIITHOCTb:




n=4
I

Kunernueckas u noreHumanbHas sHeprus. @opmyiia Jisi BBIYACICHUS
KUHETHUYECKON SHEPIUU:

J'HUE
E =——
1.18 2 . .
Teopema o kuHeTHUUECKOM SHEpPTUN. DopMyra sl BBIYUCICHUS TOTCHIIMAIBHOM
SHEPTHH TeJia, OHITOTO
Haj 3eMIEi:
E,=mgh
Mexanudeckast SHEPTHs:
E=E,+E »
1.19 .
3aK0H COXpaHEeHHS MeXaHu4eckoil sHepruu. dopmyna 1 3aKk0Ha COXpaHEHUS
MEXaHUYECKOI SHEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpareHne MEXaHMYECKOM YHEPTUU TTPH HATUYUHU CUJIBI TPCHUSI.
[IpocTeie MeXaHU3MBIL. «30J0TOE TIPABUIIO» MEXAHHKH.
Poruar. Momenr cuiter: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20 . .
[ToasmwxHbIN 1 HeMOABWKHBIN O050ku. KITJI mpocThIXx MeXaHU3MOB,
n= Aﬂmm.ﬂ:aa
A‘S&I‘I:E‘IEEE&H
JlaBnenue TBEPAOTO Tena.
®dopmyra Juisl BBIYUCICHUS TaBJICHUS TBEPIOTO Tea:
_F
P75
121 JaBnenue raza. AtMocdepHoe JaBiacHUE.
' lM'unpocraTtuyeckoe AaBiieHUE BHYTPH KUIKOCTH.
®opmyna JUisl BBIYUCICHUS JaBICHUS BHYTPH KHIKOCTH:
P=pgh+DPp,
1.22 3akoH [lackans. ['uppaBnuyeckuii npecc
3akoH Apxumena. @opMmyna a8 ONPEACICHHUS BBITAIKUBAIOIIECH CHIIBI,
JEUCTBYIOUIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM ra3:
1.23 qu:ﬁ =pgV
VYcnosue niaBanusd tena. [naBanue cyoB U BO3yXOIJIaBaHUE
Mexannyeckue KonebaHus. AMIUIMTYHA, TEPUOJ M dYacToTa KoJjeOaHui.
194 ®dopmyra, CBSI3bIBAIOIIA YaCTOTY U MEPHO] KOJICOaHUIA:




1.25

MareMatnueckuii M NPYKMHHBIM MasTHUKU. [IpeBpamienue sHepruum npu
K0J1€0aTeIbHOM JIBIKCHUU

1.26

3aryxaromue Kosebanusi. BeinyxieHubie kosebanus. Pesonanc

1.27

Mexannueckue BOJHBL. [IpofoJibHBIE U MOINEpPEUYHbIE BOJIHBL. [[1MHA BOJIHBI U
CKOPOCTbh paclpOCTPaHEHUS BOJIHBI:

L=v-T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HA TPaHHUILIE
nByx cpen. MHdpa3Byk u ynbTpa3ByK

1.29

Ilpakmuueckue pabomul

N3mepenne cpenHeil MIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBI, HKECTKOCTH
MPYXUHBL, KOYPPUIIMEHTa TPEHUSI CKOJIBXEHUS; padOThl CUIIBI TPEHHS, CHJIbI
YOPYTOCTH; CPEIHEH CKOPOCTH IBWIKEHHUs OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
YCKOpEeHHsI Opycka MpH JBIKCHHH II0 HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H
nepuoaa KOJ'I€6aHI/II\/JI MaTeMaTU4YCCKOTO MasaTHHUKA, YaCTOTblI MW II€pHoaa
KoJIeOaHUM MPYKUHHOTO MasiTHUKA,; MOMEHTA CHWJIbI, JIEHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YIPYTOCTH TMPU TOABEME Tpy3a C IMOMOIIBIO HETMOIBUKHOTO
0JI0Ka; pabOTHI CUITBI YIPYTOCTH TPH MOIBEME TPy3a C MOMOIIBIO TOABHKHOTO
OJI0Ka.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOM CHIIBI OT O0BEMA MOTPYKEHHOU
HacTHu TCJIa U OT INNIOTHOCTH XUJKOCTH, HE3aBUCHUMOCTH BI)ITaJ'IKI/IBaIOHleI\/II CHUJIbI
OT MAcCCHI T€Jia; CUJIbI TPCHUA CKOJIBXKCHUA OT CUJIBI HOPMAJIBHOTO AAaBJICHUA U OT
poJa TMOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIOIICH B MPY)KUHE, OT CTCIICHH
nedopmaluy NpYyKHHBI, YCKOPEHHUsT OpycKa OT yrila HakJOHa HaIpaBIISIONICH;
nepuoaa (4acToThl) KOJCOAHWI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; IEepUoa
KoJIeOaHUN MPYKMHHOTO MAasSTHHKAa OT MAacChl Tpy3a U KECTKOCTU TMPYKUHBI;
HCCIeOBaHNE HE3aBUCUMOCTH Tepuoja KoJeOaHWHW HUTSHOTO MasTHHKA OT
Macchl Tpy3a. [IpoBepka ycimoBusi paBHOBECHS pblyara

1.30

Qusuueckue s6NeHUs 6 nNpupoode: TIPUMEPHl ABWKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B KUBOM M HEKUBOI MPUPOJE, IEHCTBUE CUIIBI TPEHHUS B IPUPOJC U
TE€XHUKE, TPWINBBl W OTIUBBL, JBWKeHHE IUIaHeT COJHEYHON CHCTEMBI,
PEaKTUBHOE JIBUYKEHUE KUBBIX OPraHU3MOB, pblYaru B Telle YejOBeKa, BIUSHUE
aTMOC(epHOro [aBJeHHUS Ha XKUBOM OpraHus3M, IUIaBaHHE pbIO, BOCIPHUSTHE
3BYKOB KUBOTHBIMU, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IlyHAMH, 9XO

1.31

Texuuueckue ycmpoticmea: CIUJOMETP, JATYUKU TOJIOKEHHUS, PACCTOSHUS U
YCKOpEHUS, JWHAMOMETp, TMOAIIUMHUKA, pPAaKeThl, pblYar, MOJIBWKHBIA H
HETOJIBWKHBIA OJIOKM, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY,
cooO0IIaroIIrecss CoCyAbl, YCTPOWCTBO BOJOINPOBOJAA, THAPABIMYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BAaHUE YIbTPa3BYKa B OBITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OcHoBHBIE TTIOJIOKCHHUA MOHCKYHHPHO'KI/IHGTH‘IGCKOI}'I TCOpHUU CTPOCHUMA
BellecTBa. Moaenu TBépI[OFO, KUIKOIro 1 ra3006pa3Horo COCTOSIHUM BEILIECTRA.
KpI/ICTaJ'IJ'II/IquKI/Ie n aMop(beIe TCJ1a

2.2

JIBmxenne dyactun BeniectBa. CBsI3p  CKOPOCTH  JBW)KEHMSI 4acTHIl C
Temneparypoil. bBpoyHoBckoe nBHxeHue, mudysus

2.3

CMauuBaHue U KalmWJUJISIPHBIC ABJICHUA

2.4

TennoBoe PACIIUPCHUC U CIKATHUC




2.5

TermoBoe paBHOBECHE

Buyrpennss osueprusi. Pabotra u Temuonepenada Kak CHocoObl M3MEHEHUS

2.6 BHYTPEHHEHN SHEPrun

2.7 Buipl Tenonepeaun: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3Ty4CHUE
HarpeBanne wu oxnaxaenue ten. KomgnuectBO — TEIIOTHI. Y ienbHas
TEILIOEMKOCTb:

28 O=cm(t,—t,)
3aKOH COXpaHEHMsI PHEPTUM B TEIIOBBIX Ipolieccax. YpPaBHEHUE TEIUIOBOTO
OanaHca:

291 0+0,+..=0

1 2

HUcnapenne u koHzaeHcauus. M3MeHeHHE BHYTPEHHEN SHEPruM B MPOLECCE

210 ucnapeHus W KoHaeHcauuw. Kumenwe Kuakocth. YaenbHas —TeioTa
napoo6pasoBanus: L = Q/m

211 BraxxaocTts Bo3myxa
[InaBnenne w kpuctammsanus. [3MeHeHHe BHYTPEHHEH SHEpPruM IIpH
TJIABJICHUU W KPUCTAJUTH3AIMHU. Y JIelIbHAs TETUIOTa TUTABJICHHUS:

2.12 3 o

m

BuyTpenHsis sHeprusi Cropanusi TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPAHUS TOTUIMBA:

2.13 g=0Q/m

2.14 [Tpunnume! paboTe! TeroBeix AsuraTenei. KITJ[ TemmoBoro auratens
Ilpakmuueckue pabomol
N3mepenne ynenpHOM TEMIOEMKOCTH METAUIMYECKOro IUIMHApPA; KOJIWYECTBa
TEIJIOTHI, TOJYYCHHOTO BOJOW KOMHATHOM TeMIepaTrypbl (UKCHPOBAHHOM
MacChl, B KOTOPYIO ONYIIEH HarpeThli MHWIMHAP;, KOJHMYECTBA TEIIOTHI,

2.15 OTJAHHOTO HArpeThiM IMJIMHIPOM, IOCJE OIMYCKaHUsS €ro B BOJy KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAXKHOCTU BO3[yXa; YJEIbHON TEIJIOTHI
IaBieHuss JbAa. McciaenoBaHue M3MEHEHHs TeMIIepaTypbl BOJbI  IpU
pa3IMYHBIX YCIIOBHUAX; SBJICHUS TEIJIOOOMEHAa NPU CMELIMBAHUU XOJOJIHOU U
ropsiyeil BOJIbl; poliecca ucrapeHus
Qusuyeckue s61eHUs 8 Npupoode. TIOBEPXHOCTHOE HATSHKCHHE M KallWJUISPHBIC

2.16 SIBJICHUSI B MPUPOJIE, KPUCTAIUIBI B Ipupoje, usnydenne ConHua, 3aMep3aHue
BOJ0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEes, CHera
Texnuueckue ycmpoucmea: KanwuIApbl, IPUMEPbl UCHOJIb30BaHMs KPUCTAIIOB,

217 KUJKOCTHBIM TEPMOMETp, JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIICHHS
JIOMOB, TUT'POMETPBI, TICUXPOMETp, MapoBasi TypOMHA, JBUTATENh BHYTPEHHEIO
CropaHus

3 OJIEKTPOMAT'HUTHBLIE SABJIEHW A

3.1 Dnektpusanys Ten. /[Ba Buaa 3JeKTpUUYECKUX 3apsiioB

3.2 B3aunmoelictBue 3apskeHHbIX Tell. 3akoH Kynona




3.3

3aKkoH COXpaHCHUS DJICKTPHUYCCKOIO 3apsaa

3.4

Onexrpuueckoe mnosie. HanpsxkéHHOCTh asekTpudeckoro mnois. IIpuHiun
CYIEPIO3UIIH IEKTPUUYECKUX T0JIEN (HAa KAUECTBEHHOM YPOBHE)

3.5

Hocurenu »snexkrpuueckux 3apsaoB. JledicTBHE AJIEKTPUYECKOTO TMOJs Ha
AIEKTPUYECKHUE 3apsi/ibl. [[pOBOTHUKY U TUAIEKTPUKU

3.6

[TocrostHHBIN 2neKTpUYecKuid TOK. JlecTBUs anekTpuyeckoro Toka. Cuia Toka.

Hanpsixenue.
l=qg/t,U=A/

3.7

DJEeKTPUYECKOE COMPOTUBJICHHUE. Y ICTBHOE MEKTPUIECKOE COTIPOTUBIICHHE:

R =pl/S

3.8

3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R

3.9

IlocnegoBaTenpHOE COSIMHECHIE MMPOBOAHUKOB:

1, =1, U=U,+U,. R=R, +R,
HapannenLHoe COCIMHCHHUEC ITPOBOJHNKOB PaBHOI'O COIMMPOTHUBIICHUSA:

ngug;fzflﬂz;fa:%.

F-

CMeniaHHbIe COCAUHCHHS ITPOBOJHNKOB

3.10

PaboTa u momHOCTH AnekTpuueckoro Toka. A = Ult, P = Ul

3.11

3akoH J[xoynsa — Jlenna:

O=I"R-t

3.12

OnbiT Opcrena. MarHutHOe TOJie MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOW MHIYKIIHH

3.13

MarauTHoe 1OJIe TOCTOSHHOTO MAarHuTa. BSaHMOﬂeﬁCTBHe IIOCTOSAHHBIX
MardimTOB

3.14

I[eﬁCTBHC MArdUMTHOI'O I10JIsI Ha ITPOBOJHUK C TOKOM

3.15

Omnsitel @apases. SBienue snekTpoMarHuTHON HHIYKIMH. [IpaBuio Jlenna

3.16

Ipaxmuueckue pabomol

HN3mepeHne  3IEKTPUYECKOrO0  CONPOTUBICHHUS  PE3UCTOpPA;  MOILIHOCTHU
ANEKTPUYECKOTO TOKa; PabOTHI ANEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CWJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHUKE
(pe3ucTopsbl, TaMIOYKa), OT HAMpsHKEHUST Ha KOHIAX MPOBOIHUKA; 3aBUCHMOCTH
COITPOTHUBIICHUS OT JUIMHBI IPOBOJHHUKA, IJIOLIAJNA €0 IOIEPEYHOI0 CEUCHUS U
YAEIBHOIO CONPOTHUBIICHUS.

[IpoBepka npaBuiia JUIsl JIEKTPUYECKOTO HAINPSDHKEHUS IIPU IMOCIEI0BATEIBHOM
COCIMHEHUN IIPOBOJHMKOB; IpaBWia Ui CUJbl AJIEKTPUYECKOTO TOKA IIpU
napauieIbHOM COSIMHEHUH MTPOBOIHUKOB (PE3UCTOPHI U JIAMITOYKA)

3.17

Qusuueckue a61eHUs 6 Npupooe: DBIEKTPUUECKUE SBICHUS B aTrMmocdepe,
ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE ToJie 3eMJIH, JIpeid MmorocoB,




POJIb MAaroHuTHOI'O ITOJIA JJId JKU3HU Ha 3€M.He, MOJIAPHOC CUAHUC

Texnuueckue ycmpoucmea: 3IEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTar,
CU€TUYMK  DJIEKTPUYECKOW  DHEPIUHM,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,

3.18 HarpeBarebHbIE AIIEKTPOIPUOOPHI (mpumepsr), IIEKTPUYECKUE
MPEIOXPAHUTEHN, JJIEKTPOMArHUT, ODJIEKTPOJBHUIATElIbh IOCTOSIHHOTO TOKa,
TeHepaTop NOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHBIC BOJHBL. [1IKaa 3JeKTpOMarHUTHRIX BOJTH

3.20 JlygeBast mosienb cBeta. [IpsiMoNMHEIHOE pacipoCTpaHEeHUE CBETA

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH MPEJTOMIICHHUS CBETa

3.23 Hucnepcus cera

324 Jlunza. Xoxa mydeit B nun3e. DOKycHOE paccTosHUE JIMH3BL. OnTHYecKkas cuia
mansel: D = 1/F

3.25 I'ma3 xak ontndeckas cucrema. OnTHIecKue mpruoopsl
Ipakmuyeckue pabomul

N3mepenue ontuueckoil cuiibl coOuparomiel JUH3bI; POKYCHOTO PacCTOSHUS
coOuparolie JIMH3bI (II0 CBOMCTBY paBEHCTBA pa3MEpOB MpeAMETa U N300pakeHMUs,

396 | KOT/Ia TPE/IMET PacIIOJOKEH B TBOWHOM (hOKYCe), TIOKa3aTessl MPEeIOMIICHHS CTEKIIa.

UccnenoBanme cBoOiCTBA M300pa)K€HUs, TIOJYYEHHOTO C  TIOMOIIBIO
coOuparomiel JHH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSIHUS JBYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH yIJIa TPEJIOMIJICHHS CBETOBOTO JIyda OT yrjla MajeHWs Ha TPaHUIE
«BO3ITyX — CTEKIIO»

397 Qusuueckue senenus 6 npupode: 3atmenus ComHma u JlyHBI, 1Bera Ted,
ONITHYECKHE sBJICHUS B aTMoc(epe (1iBeT Heba, pedpakius, paayra, MUPax)

398 Texnuueckue ycmpoticmea: OYKH, TEPUCKOI, (oToanmapaTr, ONTHYECKUE
CBETOBO/IBI

4 KBAHTOBBGIE SBJIEHUA

41 PanmnoaktuBHOCTh. Anbda-, Oera-, ramma-usnydeHus. Peakuun anbda-u Oera-
pacmaja

4.2 OmnbiThl Pesepdopna mo paccesnuto anbha-vactui. [InanerapHast Moienp aToMa

4.3 CocraB aToMHOTO sizpa. M30Tomb!

4.4 [Tepuon monmypacnaga aTOMHBIX SEp

4.5 SlnepHbie peakinuu. 3aKOHBI COXPAHEHUS 3apsIOBOIO M MACCOBOTO YHCEI
Qusuueckue se6leHUs 8 Npupode: ECTECTBEHHBIH PaMOAKTUBHBIA  (OH,

4.6 KOCMHYECKUE JIyYH, PaJUOAKTUBHOC W3JIYYCHUE TPUPOJHBIX MHHEPAJIOB,
JICVCTBUE PAJIMOAKTUBHBIX U3JIYUYCHUI HAa OPTaHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBHUIYaIbHBIN JO3UMETP, Kamepa

BI/IJ'ILCOHa, AACpHAd SHEPreTuKa







