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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3uKe Ha YpOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs COCTaBJICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHWM K pe3yabTaraM OCBOCHHMS Ha 0a30BOM YypPOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpamMmebl, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ y4€Tom
denepanbHOl paboyeil mporpamMmbl BocnuTaHus W KoHIenmu mnpenojaBaHus y4eOHOTO
npeaMera «Pu3ukay.

Copeprxanue mporpamMmsl 10 (PU3UKE HANpaBJIeHO HAa (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH OOYYAIOIIMXCSI U OPTaHU3AIUI0 H3Y4YeHUS! (PU3UKU Ha JEATEIHHOCTHOW OcHOBE. B
nporpaMme 1o (PHU3MKE YYUTHIBAIOTCS BO3MOXXHOCTH YYEOHOTO TIpeAMeTa B pealn3alnuu
tpeboBarnii ®I'OC OOO K TUIAHUPYEMBIM JIMYHOCTHBIM WM METANpEeIMETHBIM pe3ylIbTaTam
oOyueHusi, a TaKKe€ MEXKIIPEJIMETHBIE CBSI3U E€CTECTBEHHO-HAYYHBIX Y4E€OHBIX NpPEIMETOB Ha
YpPOBHE OCHOBHOTO 00I1I€TO 00pa30oBaHuUs.

[Iporpamma mo (u3MKe yCTaHaBIMBAET pacHpelieieHHe y4yeOHOro maTepuana Mo rojam
oOyuenus: (o Kjiaccam), NpeajaraeT MPUMEPHYIO TIOCIEIOBATEIBHOCTh HM3YUYCHUSI TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA MPEIMETHOTO COJIepKaHUs M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usnke pazpadboTaHa ¢ I€JIbI0 0Ka3aHUS METOJIMYECKONH MOMOIIM YYUTEIIO B
co3gaHuu paboyel mporpaMMBbl 1o y4eOHOMY MIPEIMETY.

Oduznka SBISETCS CUCTEMOOOPA3YIOMIMM Ul €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, U3ydyaeMbIX XUMUEH,
6uonorueil, actrpoHomueil U usnueckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT Hauboliee sicHble oOpa3lbl NMPUMEHEHHs HAaydHOTO MeTojia
MO3HAHUS, TO €CTh CII0co0a MoIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna W3 TaBHBIX 3a1a4d (usnyeckoro oOpa3oBaHUsI B CTPYKType OOIIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢u3umku Ha 06a30BOM ypOBHE MpEANoOJaraeT OBJAJCHHE CIEAYIOIINMHU
KOMIIETEHTHOCTSMHU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyYHYIO IPAMOTHOCTD:

®  Hay4yHO OOBSICHSTD SIBIICHUS;

®  OLEHHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;

®  MHTEPIPETUPOBATH JAAHHBIE M HUCIOJIb30BaTh HAy4YHBIE J0KA3aTENbCTBA JJIA MOIY4YEHUS
BBIBO/IOB.

Henn wusydyeHus (U3MKKM Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHMs OIpPENEICHbI B
Konuenuuu npenogaBanust yueOHoro npeaMera «dusuka» B 00pa30BaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, peamu3ylOIIUX OCHOBHBIE 0011€00pa3oBaTelIbHbIE MPOTPaAMMBI,
yrBepxka€HHON pemenneM Kosernn MunncrepcrBa npocsemieHusi Poccuiickoit denepanuun
(mpotokomn ot 3 nekadpst 2019 r. Ne [TK-48H).

Heaun n3yyeHus GpU3nKu:

e mpuoOpeTeHne UHTEepeca U CTPEMIICHHS 00YJaIOMIMXCS K HAYYHOMY U3YYEHHUIO TPUPOIBI,
Pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABIECHUH O HAaydyHOM MeToJe TMO3HaHUA U  (QOpMUPOBaHUE
HCCJIEIOBATENILCKOIO OTHOIIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMHUpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3Y4eHHs OCHOB CTPOEHHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (opMupOBaHME MPEJCTABICHUNA O POyl (PU3MKM U Pa3BUTHUS APYIMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

® Dpa3BUTHE TMPEJACTABIEHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaNbHOMI
NeATeNbHOCTH, CBSA3aHHOW ¢ (U3MKOHM, MOArOTOBKAa K JalbHEHIeMy OOy4eHHIO B 3TOM
HaIpaBJICHUU.



JlocTIbKeHHe 3THX IeJIei porpamMMsbl o (GU3MKE Ha YPOBHE OCHOBHOTO 0011er0 00pa3oBaHus
o0ecrieynBaeTcsl PEHICHUEM CIeIyIOUINX 3a/1a4:

e npuoOpeTeHHe 3HAHWH O TUCKPETHOM CTPOCHHHM BELIECTBA, O MEXaHMUECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e qnpuoOpeTeHHE yMEHH ONHUCHIBAaTH W  OOBSACHATH  (DU3HYECKHE SBICHUS C
MCIIOJIb30BAHMEM TTOJTyYCHHBIX 3HAHUIA;

® OCBOCHHME METOJOB pEHICHUS TNPOCTEHIINX pAacYETHBIX 337a4 C HCIOJIB30BAHUEM
(bU3NIECKUX MOIETICH, TBOPUECKUX U NPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

®  pa3BUTHE yMEHHH HAOIOIATh IPUPOIHBIC SBJICHUS U BBIIOJHATH OIBITHI, TJa0OpaTOPHbIE
paboTHI M SKCIIEPUMEHTAIBHBIE UCCIICIOBAHUS C UCTIONB30BAaHUEM N3MEPHUTEIBHBIX IIPHOOPOB;

e ocBoeHHE TPUEMOB pabOTHl ¢ WHpopManued (GU3MUECKOro CoJepKaHus, BKIIOYAs
MHPOPMAIMIO O COBPEMEHHBIX NOCTIKEHUSX (DU3HWKH, aHAIM3 M KPUTHYECKOE OIICHHBAHHE
uHpopmanuy;

® 3HAKOMCTBO cO cdepamu MpodhecCHuOHATBLHON NeATeTbHOCTH, CBI3aHHBIMU C (DPU3HKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHKEHHUAX (PU3MUECKON HAYKH.

Ha wuzyuyenune ¢usuku (0a30BbIil ypoBeHb) Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 "yacoB (2 yaca B Hezeno), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEINIO).
[Ipennaraemplii B mporpamMme no (¢u3uke NepeyeHb J1a0OpaTOPHBIX pabOT U OMBITOB HOCHUT
PEKOMEHIATENBHBIN XapakTep, YUUTeNb JelaeT BhIOOp TPOBENCHHS JTaOOpaTOpHBIX paboT U
OTIBITOB C YYETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaIONIIXC s, CITUCKA KCIIEPUMEHTATEHBIX
3aJJaHAH, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o (hr3HKe.

COJEPKAHUE OBYYEHUA

7 KIIACC

Pa3znen 1. ®usuka u €€ posib B NO3HAHUM OKPY:KAOUIEro MUPA.

®uszuka — Hayka o mpupone. SBieHuss npupoipl. Duznueckue SBICHUS: MEXaHUYECKHUE,
TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuUMHBL. M3Mmepenue Qusnyeckux BenuyuH. Puzndyeckue MNPUOOPHI.
[TorpemHocTh M3MepeHnA. MexXayHapoIHas CUCTEMA €IHHMUII.

Kak ¢usuka u 1gpyrue ecTecTBEHHbIE HAyKH HM3y4yalOT NpUpoly. EcTecTBeHHO-HAay4dHBIH
METOJ TMO3HAHUS: HAOIIOJEHHE, IMOCTAHOBKAa HAy4yHOTO BOMPOCA, BBIABIKEHHUE THIIOTE3,
SKCIEPUMEHT [0 TMPOBEPKEe TUIoTe3, O0ObsicHeHHe HalmogaeMoro sBieHus. OnucaHue
(bu3NYeCKUX ABJICHUH C TIOMOIIbIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIC SIBJICHMS.

2. ®usunueckue NmpuOOPHI W MpoLEAypa MPSMBIX U3MEPEHHI aHaJOrOBBIM U IU(GPOBHIM
pudopoM.

Jlabopamopnuie pabomel u onvimel.

Omnpenenenre eHbI JeNIeHUs KAl K3MEPUTEIBHOTO pudopa.
N3mepenue paccTosHUiA.

N3mepenune 00bEMa KUAKOCTH U TBEPJIOTO TeTA.

Ornpeznenenue pa3MepoB MaJIbIX TEJ.

5. H3mepenue TtemmepaTypbl NOpH TMOMOIIM JKAJKOCTHOTO TepMOMETpa U JlaTYMKa
TeMIepaTypshl.

6. IlpoBengeHue wuccienoBaHUA IO MPOBEPKE THUIOTE3bl: JNAJBbHOCTh MOJETA IIapuKa,
MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIbINe, YeM OOJIbIIE BHICOTA MyCKa.

Paznean 2. IlepBoHauyasnbHbIe CBeJICHUSI 0 CTPOCHUM BellecTBAa.
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CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepsbl. OIBIThI, 10Ka3bIBAIOLIUE AUCKPETHOE
CTPOEHHE BEILIECTBA.

JiBuxenue wyactull BemiecTBa. CBs3b CKOPOCTH JIBWKEHHMS YacTUL[ C TeMIIEpaTypoil.
BbpoynoBckoe naBmwkenue, muddy3us. BzauMopelicTBHe 4YacTHIl BEUIECTBA: MPUTSDKCHHE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHMSI ~ BEILlECTBA: CTPOEHHME  TIa30B, OJKUAKOCTEH UM TBEPIBIX
(kpuctaynueckux) Tena. B3auMocBsS3p MeXAy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYISIpHBIM cTpoeHHeM. OCOOSHHOCTH arperaTtHbIX COCTOSIHUH
BO/IBI.

Jemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JIBH)KECHUSI.

2. HabGmonenue muddysuu.

3. HaOmoneHue sBICHUH, OOBICHSIIONMXCS MPUTSHKEHUEM WIH OTTAIKMBAHUEM YaCTHI]
BEIIECTBA.

Jlabopamopusvie pabomot u onvimel.

1. OrueHka nuaMeTpa aToMa METOJIOM PSIOB (C UCTOIb30BaHueM (hoTorpaduii).

2. OmnbIThI 110 HAOJIOIEHUIO TETNIOBOTO PACIIMPEHHUSI TA30B.

3. OnbIThI 110 OOHAPYXKEHUIO ACUCTBUSI CUIT MOJIEKYSPHOTO MPUTSKEHUS.

Pa3znen 3. /IBuikeHue u B3auMoAeiCTBHE TeJl.

Mexannyeckoe nBukeHne. PaBHoMepHOe 1 HepaBHOMepHOe JBUxkeHHe. Ckopoctb. Cpeansist
CKOPOCThH MPU HEPAaBHOMEPHOM JIBIDKCHUH. Pacuér myTH 1 BpeMeHH JIBIKECHUS.

SBnenne nHepuun. 3aKoH UHEpUU. B3anmoaeiicTBHE TeN KaK MPUYMHA U3MEHEHHUS CKOPOCTH
nBUKEeHHs Tesl. Macca kak Mepa uHepTHOCTH Tena. [lnmoTHocTh BemectBa. CBsA3b MIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHHULIEe 00BbEMA BellleCTBa.

Cua Kak XxapakTepucTuKa B3aumozencTus ten. Cuna ynpyroctu u 3akoH ['yka. smMepenue
CWJIBl C MOMOUIBIO JUHAMOMETpa. SIBlIeHHME TATOTEHUs M cuia TshkecTH. Cuia TSHKECTH Ha
npyrux minanerax. Bec tena. HesecomocTh. CliokeHHE CHII, HATPABJIECHHBIX MO OJHOW MPSIMOA.
PaBHopelictBytomas cwi. Cuna TpeHus. TpeHue CKOJBXKEHUS U TpeHue NokosA. TpeHue B
MIPUPOJIE U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHu4ecKoro IBHKEHHS Tela.

N3mepenune ckopocTy NpsSMOJIMHENHOTO IBUXKEHHS.
Habntonenue siBjaeHUs] HHEPIUH.

Habnonenne n3aMeHneHus CKOpOCTH MPH B3aUMOIEHCTBUHU TeJl.
CpaBHEHME MacC N0 B3aUMOJCICTBUIO TEJl.

CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJIHOM IPSIMOM.

Jlaﬁopamopnbte pabomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO [BIDKEHHS (IIapUKa B JKUIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOUIIS M TaK Jlanee).

2. OrmpeneneHue cpeiaHeld CKOPOCTH CKOJIbXEHHS Opycka WM IIapuKa MO HaKJIOHHOU
IIJIOCKOCTH.

3. OmnpezaeneHue MIOTHOCTH TBEPIAOTO TENA.

4. OmnbIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTh pacTshkeHus (nedopmaiu) MpyKUHBI OT
MIPUIIOKEHHOMN CHUIIBI.

5. OneIThl, NEMOHCTPUPYIOLIME 3aBUCHUMOCTb CUJIbI TPEHUS CKOJBXEHHUS OT Beca Tella U
XapaKTepa COMPUKACAIOIINXCSA MOBEPXHOCTEM.

Paznen 4. /laBienue TBEPABIX Teul, :KUAKOCTEN U ra3oB.

Hasnenne. CriocoObl YMEHBIICHHSI U yBeTUYEHUs NMaBieHus. JlaBieHue raza. 3aBHCHUMOCTh
JaBJICHUA Ta3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHus TBEPABIMU TEIAMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [lHeBmaTMueckue MamuHbl. 3aBUCUMOCTh JABJIEHUS KUAKOCTH OT
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ryounsl.  ['mapocratmueckuit  mapagokc. CooOmarommecss cocynsl.  ['mapaBmudeckue
MEXaHU3MBI.

Atmocdepa 3emnm u atmocdepHoe naBieHue. I[IpUYMHBI CyIIECTBOBAHUS BO3AYIIHOMN
obosoukn 3emimn. OnbiT Toppuuerm. M3mepenne atmocdepHOro naBicHUS. 3aBHCHUMOCTH
aTMOoc(epHOTO0 JaBJICHHUS OT BBICOTHI HAJ ypoBHeM Mops. [Ipubopbl ist U3MepeHHs
aTMOC(EpHOTO JTaBICHHUS.

JleificTBUE KUAKOCTH U Ta3a HA MOTPYKEHHOE B HHUX TeJl0. BeiTamkuBaromias (apxumenoBa)
cwia. 3akoH Apxumena. [1naBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPATYpBHI.

Ilepenada naBieHUs )KUIKOCTBIO U Fa30M.

Coobmmaromuecs: CoCcy/bl.

I'mppaBnnuecknii npecc.

[IposiBnenue neiicTBUs aTMOC(HEPHOTO AABJICHHUS.

3aBUCUMOCTD BBITAIKHUBAIONICH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH TeJla U TIIOTHOCTH
KHUJIKOCTH.

7. PaBEHCTBO BBITAIKUBAOUIEH CHJIBI BECY BHITECHEHHOW KUJIKOCTH.

8. VYcinoBue mnnaBaHUS TeN: IUJIaBaHWE WM TMOTPY)KEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS MIIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopnwie pabomel u onvimel.

1. WccnenoBaHue 3aBHCHMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOW B KUIAKOCTD
4acTH Tena.

2. OmnpeneneHre BBITAJKUBAIONIEH CWIBI, JCUCTBYIOIIEW HA TENO, IOTPYKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAIKMBAIOUICH CHIIbI, JEHCTBYIOIIEH Ha TEIO B KHUAKOCTH,
OT Macchl Tena.

4.  OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIbI, JEHCTBYIONIEH Ha
TEJI0 B XKHUAKOCTHU, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTH TeJA U OT IIOTHOCTHU KHUJIKOCTH.

5. KonctpyupoBanue apeomerpa WM KOHCTPYMpPOBaHHE JIOAKH U OIpeneieHue eé
IPy30I10bEMHOCTH.

Pa3zpnesa 5. Pabora u MOIIHOCTB. JHEPrus.

Mexanuveckast padora. MOIIIHOCTS.

[IpocThie MexaHU3MBI: pblYar, OJ0K, HAKIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpuMeHeHne mpaBmiIa paBHOBECHS pbluara kK OJoKy. «3o0sioToe mpaBuiio» MexaHuku. KIIJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHNU3MBbI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kuneruueckas u noteHuuanbHas 3Heprus. [IpeBpaienue ogHoOro
BHJIa MEXaHUYECKOM SHEPTrUu B IPYroi. 3aKOH COXPAaHEHHUS SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Omnpenenenue paOOTHl CHJIBI TPEHUA [P PABHOMEPHOM JBI)KEHUU Tella II0
TOPU30HTAJIBHOM TTOBEPXHOCTH.

2. HccnenoBaHue yClIOBUM paBHOBECUS pblyara.

3. HMsmepenne KII/] HakIOHHOM MIOCKOCTH.

4. MW3yuyeHue 3aK0HA COXPAHEHUS MEXAHUYECKOUN SHEPIUH.
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Pa3gen 6. TenJioBbie SIBJICHHUS.



OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO--KUHETUYECKOU TEOPUH CTPOEHUs BellecTBa. Macca u
pa3Mepbl aTOMOB U MoJieKyd. OTmbITBI, MOATBEP)KIAIOIINE OCHOBHBIC  IOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHUU BeriecTBa. Kpucramimueckue u
amopHsbie Tena. OOBsICHEHNE CBOWCTB ra30B, JKUJIKOCTSH U TBEPABIX TN HA OCHOBE TOJOXKEHUI
MOJIEKYJIIPHO--KUHETUUECKOU Teopund. (CmauMBaHWE | KaNWUIIPHBIE sBIeHUsA. TemioBoe
paciIMpeHue u cxxarue.

Temmneparypa. CBsi3b TeMImepaTrypbl €O CKOPOCTbIO TEIUIOBOTO JBUKEHHUS YaCTHIL.
Buyrpennsis  sueprusi. CrnocoObl HW3MEHEHHsI BHYTPEHHEH OJHEpPruu: Tervionepeaadya u
coBepIleHHe padoThl. Buibl Terionepenayu: TEmIOnpoBOHOCTh, KOHBEKIIUS, U3TyUEHHE.

KonudecTtBo TemioTel. YaenbHas TEIIOEMKOCTh BeEIIeCTBA. TeMIO0OOMEH M TeIIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro OanaHca. [lnaBieHue u OTBep/ieBaHHME KPUCTAJUTMUECKHX
BEIIECTB. YJelbHas TemioTa ruaBieHus. [lapooOpasoBanue u koHjaeHcanus. Mcmapenue.
Kunenue. YnenbHas TteruoTa mnapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHIEHHUS OT
aTMOC(hepHOTO /1aBJICHHUS.

Brnaxnocts Bo3ayxa.

DHeprus TOIUBa. Y IelbHas TEMJI0Ta CrOPaHUSL.

[Ipunnumer padoTel TemwmoBeix aeuraresneit KITJ[ termoBoro npurarens. TerioBbie JBUTATEH
Y 3al1UTa OKPYXKAIOLIEH Cpeibl.

3aK0oH COXpaHEHHUs U MPEBPAICHUS YHEPTUHU B TEIIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO TBIYKEHUS.

Ha6mronenue auddysun.

Habmonenue sBiaeHu cMauylBaHUS U KaWJUTSIPHBIX SIBJICHHM.

Habnronenue TemnoBoro paciupeHus Ted.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuina u3mMepeHus TeMneparypsl.

Buael Tenonepenayu.

OxnaxkJieHue Mpu COBEPLICHUH PaOOTHI.

Harpesanue nipu coBepiieHUH padOThl BHEUTHUMH CHUIaAMH.

0. CpaBHeHHUE TETUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HabGnronenue KuneHus.

12. HaGnropeHue nMocTOSIHCTBA TEMIEPaTyphl MPH IIaBICHUH.

13. Mopenu TEeIIOBRIX IBUTATEICH.

Jlabopamopnuie pabomel u onvimel.

OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TMPUTSKEHHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJJIOB [TIOBAPEHHOM COJIM WIIM caxapa.

OnpIThI 10 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre AaBlieHUs BO3lyXa B OasioHE IINpUIIa.

5. OmnbITel, AEMOHCTPUPYIOLIUE 3aBUCHMOCTH [ABICHHUS BO3JyXa OT ero o0béma
HarpeBaHus WU OXJIAKICHUSA.

6. IIpoBepka ruMOTE3bl IJWHEHHOW 3aBHCUMOCTH JUIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPHYECKOU TPyOKe OT TeMIepaTyphl.

7. HaOnroneHne W3MEHEHHs] BHYTPEHHEHW SHEpruu Tela B pe3ylbTare Teruonepefadd u
paboThl BHEIITHUX CHUIL.

8. MHccnenoBanue siBJIeHUS TEMJI000MEHA IPU CMEIIMBAHUU XOJIOJHOU U TOPsiUEit BOBI.

9. OmnpexneneHne KOIMYECTBA TEIJIOTHI, MOJTYYEHHOTO BOJON MPH TEIIOOOMEHE C HarpeThiM
METAJUTMYECKUM LUITUHAPOM.

10. Ompenenenue yneabHOU TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBanue npouecca uCapeHusl.
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12. OnpeneneHue OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

13. Omnpenenenue yaenbHON TEIUIOTHI TUIABICHUS JIbJA.

Pasjen 7. DilekTpuyecKkne U MATHUTHbIE SIBJICHUS.

Dnektpusalus Tell. JBa poja 3JIeKTpUYECKUX 3apsiioB. B3aumoaeicTBue 3apspKeHHBIX TEI.
3akon KyioHa (3aBUCUMOCTB CHJIbI B3aUMOJICHCTBUS 3apSKCHHBIX TEJT OT BEJIMYMHBI 3apsijioB U
PACCTOSTHUS MEXKTy TEIaMu).

Dnektpuyeckoe moje. Hanmpspk€HHOCTH 3neKkTpudeckoro mnosis. [lpuHimmn cyneprno3uiun
ANIEKTPUYECKUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DIEMEHTAPHBIN dIeKTpuueckuil 3apsaa. CTpoeHue aroma.
[IpoBOAHMKY W AMDIEKTPUKH. 3aKOH COXPAHEHUS FICKTPUUECKOTO 3aps/ia.

DNEeKTPUYECKUM TOK. YCIIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOTO TOKa. McTouHHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUSI 2JIEKTPUUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onektpuueckass nenb. Cuna Toka. Onekrpuueckoe HampsbkeHue. ComnpoTuBiieHHE
MIPOBOJHHUKA. YJIEIbHOE CONpPOTUBJIEHHE BemecTBa. 3akoH Oma 118 ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIeIbHOE COETMHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTH 3JEKTpUUECKOTO TOKa. 3akoH J[xoyns—JleHuna. DnekTpuueckue Lenu u
MOTPEOUTENHN AIIEKTPUUECKOM dHEeprun B ObITYy. KOopoTKoe 3ambIkaHme.

[ToctostHHble MarHuThl. B3amMonelcTBHE TNOCTOSIHHBIX MAarHuToOB. MarHuTHoe ToJe.
MaruauTHO€ noJie 3eMJIM U €r0 3HaYeHue Ui KU3HU Ha 3emie. OnbeIT Dpcrena. MarHuTHoeE noJie
AIEKTPUYECKOTO TOKa. [[puMeHeHue 3JIeKTpOMarHuToB B TEXHHUKE. [[eicCTBMEe MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBHUTATeIh IMOCTOSIHHOTO ToKa. Mcmonbs3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  Dapanes.  SIBneHue  synekTpoMarHuTHOM — wHAYKIWU. [IpaBmiio  JleHma.
OnekrporeHeparop. CrocoObl TONydEeHHsI DJISKTPUUECKOW DSHEPruu. ODJIEKTPOCTAHIIMU Ha
BO30OHOBIISIEMBIX HICTOYHHKAX SHEPTUH.

Hemoncmpayuu.

DIeKTpu3aIus Tell.

JIBa posia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DNeKTpOoCTaTUYECKask UHIYKLUS.

3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKY U ANDIIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIS.
HcroyHuky MoCTOSTHHOTO TOKA.

JlericTBUA 3IIEKTPUYECKOTO TOKA.

0. DaeKkTpu4ecKUil TOK B )KUIKOCTH.

11. T"a30BbIi pa3ps.

12. N3mepeHue cuiibl TOKa aMIEPMETPOM.

13. N3mepeHue 3IeKTpUYECKOro HAMPSKEHUS BOJIBTMETPOM.

14. PeocraT u Mara3uH CONPOTUBIICHUI.

15. B3auMopeicTBre MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHu€e HEBO3ZMOXXHOCTH pa3/ieNICHUs MOJIOCOB MarHUTa.
17. MoaenupoBaHu€ MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
18. OmeIT Dpcrexa.

19. MarauTHoe noje Toka. JIeKTPOMArHuT.

20. JleiicTBME MarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM.

21. DnekTpoABUTaTeNb MOCTOSTHHOTO TOKA.

22. WccnenoBaHue SIBIEHUS AIEKTPOMATHUTHOM UHIYKIIUH.

23. OmnbiTel Papajes.
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24. 3aBUCHMMOCTD HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BO3SHUKHOBEHHSI.
25. DnekTporeHepaTrop MOCTOSSHHOTO TOKA.
Jlabopamopusvie padomot u onvimel.
OnbITHI MO HAOTIOACHUIO JICKTPU3AINH T MHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsL Ha TPOBOJHUKHU U TUAJICKTPUKH.
COopxka u mpoBepka pabOThI AMEKTPUIECKOH IEMH MOCTOSHHOTO TOKA.
N3mepenue u perynmupoBaHue CUJIbI TOKA.
N3mepenue u peryaupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, MAYIIETO Y€pe3 PE3UCTOP, OT COMPOTUBIICHHS
pe3ucTopa U HANPsHKCHUS Ha Pe3UCTOPeE.

7. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUUYECKOTO CONMPOTUBIICHUS ITPOBOIHUKA
OT €ro JUTMHBI, IUIOIIAIA MTOTIEPEUYHOTO CEYCHUS U MaTepHaa.

8. TlpoBepka mpaBuiia CIOKEHUS HANPSDKEHHUH TPHU MOCIEA0BATEIbHOM COCIMHEHUU JBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuia Ajsi CUJIBI TOKA TIPH MApAJIICIIBHOM COEAMHEHUHU PE3UCTOPOB.

10. Ompenenenue pabOTHI AMEKTPUIECKOTO TOKA, HAYIIIETO Yepe3 PE3UCTOP.

11. Omnpenenenre MOITHOCTH JIEKTPUUECKOTO TOKA, BBIACIIEMOM Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYHIErO Yepe3 JaMIOUKy, OT HANPsHKEHUs Ha
HEW.

13. Omnpenenenne KII/I narpesarens.

14. VccnenoBaHre MarHUTHOTO B3aMMOJIEVCTBHS IOCTOSIHHBIX MAarHUTOB.

15. N3ydyeHue MarHWTHOTO TIOJS TIOCTOSIHHBIX MAarHUTOB TIPU HUX OOBEIWHEHUU W
pas3JesieHun.

16. HccnenoBanue ASMCTBUS DIICEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThl, IEMOHCTPUPYIOUINE 3aBUCUMOCTb CHJIBI B3aMMOJECHCTBUSL KATYIIKHU C TOKOM M
MarHuTa OT CUJIbl TOKa U HaIllPaBJICHUS TOKA B KaTYIIIKE.

18. M3ydeHue neicTBUS MarHUTHOTO TOJIs Ha MPOBOTHUK C TOKOM.

19. KonctpyupoBaHue U u3yueHue paboThl AIEKTPOIBUTATEIS.

20. Uszmepenue KIIJI anekTpoaBUraTeIbHON YCTAaHOBKH.

21. OnbITel MO UCCIEAOBAHUIO SBJICHUS 3JICKTPOMArHUTHONW WHAYKIUU: HCCIEeI0OBaHUE
W3MEHEHUI 3HAYEHUS U HAMIPABJICHUSI HHAYKIIMOHHOTO TOKA.
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Paznen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe nBrxeHue. MarepuanbHas Touka. Cucrema orcyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBM)KEHUs. PaBHOMepHOe mpsMoiuHeHHoe ABMkeHue. HepaBHomepHOe
npsAMoIMHEeNHOoe JaBMkeHue. CpeAHsss U MIHOBEHHAas CKOPOCTh Teja IPU HEPaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOyckopeHHOE TpsiMONHMHEHHOe aBuxkeHue. CBoOomHoe majaeHue. OIBIThI
lanunes.

PaBHOMepHOE nBMKEHHE TO OKpyxkHOcTU. [lepuon u uactotra obOpamienus. JluHeitHas u
yIJIOBasi CKOPOCTU. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprorona. Bropoi 3akon Herorona. Tperuit 3axkoH Herotona. IlpuHnun
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujla TPEHUS CKOJIBKEHUS, CUjla TPEHUS MOKOS,
Jpyryue BUAbI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpeHHe CBOOOTHOTO MajeHus. J[BrxkeHne
nmnaHeT Bokpyr Connua. [lepBas kocMuueckast ckopocTb. HeBecoMOCTh U mieperpy3Ku.

PaBHOBecue maTepuanbHOi TOukd. AOCOMIOTHO TBEPOE Teno. PaBHOBecHe TBEPAOTO Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsokecTH.



Nmnynec Tena. W3menenne wummynbca. MMiynbe cuibl. 3aKOH COXpaHEHHUS UMITyJbCa.
PeaktuBHOE nBHKEHUE.

Mexanndeckass pabota W MOMIHOCTh. Pabora cuil TshkecTH, ynpyroctu, TpeHus. CBsi3b
sHeprun u pabotel. lloTeHnManbHas SHEpPrus Teia, MOAHATOrO HAaJ TMOBEPXHOCTHIO 3EMIIH.
IToreHnmanpHas 3Heprus c:karod npyxuHbl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON SHEPTHH.

emoncmpayuu.

1. HaOnroneHne MEXaHUYECKOTO ABMKEHHUS T€la OTHOCUTENIBHO Pa3HbIX TNl OTCUETA.

2. CpaBHeHME IyT€d W TPACKTOPUH JABWKEHHUS OJHOTO M TOTIO € Teja OTHOCUTEIbHO
PAa3HBIX TEJ OTCYETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS IPSIMOJIMHENHOTO ABHKEHUS.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBMKEHHUSL.

5. HaOmronenue nBukKeHUs Teja M0 OKPYKHOCTH.

6. HaOmoneHne MexaHUYECKUX SIBIICHUM, MPOUCXOANINX B cucTeMe OoTcuéTa «Tenmexkay
IpHu €€ paBHOMEPHOM U YCKOPEHHOM JBM>KEHUU OTHOCUTENIbHO KaOuHeTa (QU3HKH.

7. 3aBUCHMOCTb YCKOPEHHUS Tela OT MAcChl Teja U JeMCTBYIOLIEH Ha HETO CUIIBI.

8. Habmronenne paBeHCTBA CUIT TIPU B3aUMOJICHCTBUH TEJl.

9. H3meHeHue Beca Tena NpHU yCKOPEHHOM JIBUKECHHUH.

10. Ilepemaua uMmIrynbca npy B3aNMOJEHCTBUN TEN.

11. Tlpeobpa3zoBaHusi HEPTUU TP B3aUMOJICHCTBUU TEN.

12. CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJCHCTBUU.

13. CoxpaHeHue uMITyabca Mpu adCOIIOTHO YIIPYroM B3aUMOIEHCTBUH.

14. HabGmroneHune peakTUBHOTO JBUKCHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHHEe MEXaHUUECKOW SHEPTHH MPU JBIKEHUH Teja MO/ ICUCTBUEM TIPYKUHBI.

Jlabopamopnuwie pabomel u onvimel.

1. KoncTpynpoBaHue TpakTa Uisl pa3roHa W JaJdbHEWIEr0 PaBHOMEPHOIO JBUKEHUS
[IapUKa WU TEJIEKKHU.

2. Ormpenenenue cpeaHed CKOPOCTH CKOJBKEHHS OpycKa WM JBIDKCHHS IIapuKa TI0
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHrne YCKOPEHHsI Tejda IPU PABHOYCKOPEHHOM [JBHKEHHHM IO HAKIOHHOU
IIJIOCKOCTH.

4. VccnepoBaHue 3aBHCHUMOCTH IYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM JBIKEHUHU 0e3
HayaJbHOUN CKOPOCTH.

5. TlpoBepka rumoTessl: €ciau MpU PAaBHOYCKOPEHHOM JIBHXKEHUHM 0€3 HauyalbHON CKOPOCTH
IYTH OTHOCSTCS KaK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEXYTKH BpPEMEHU
OJIMHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIBKEHUS OT CHJIbl HOPMAJIBHOTO
JTaBJICHUSI.

7. Omnpenenenue KO3PPUIIMEHTA TPEHHS CKOTIBKECHHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Onmnpenenenne pabOThl CUJIBI TPEHHS NPU PABHOMEPHOM JIBXKEHHH Tela 10
TOPU30HTAIBHON MOBEPXHOCTH.

10. Omnpenenenre paboOTHl CWIBI YIPYTOCTH NpU MNOIBEME TIpy3a C HCIOIb30BAHUEM
HETO/BM)KHOTO U TIOJBMKHOTO OJIOKOB.

11. M3yueHue 3aKkoHa COXpaHEHUS YHEPTHH.

Pazgen 9. Mexannveckue KoJ1e0aHUs M BOJIHBI.

KonebarenbHoe papmwkeHne. OCHOBHBIE XapaKTEpUCTHKH KoJieOaHUI: MepHoJ, YacToTa,
aMIuTyna. Marematuueckuili M OpPYKMHHBIM MasTHUKHM. [IpeBpaiieHue »Hepruu mnpu
Kos1e0aTeIbHOM JIBUKECHUH.



3aryxatomue KosiebaHus. BwiHyxaeHHble KosieObanus. Pe3onanc. MexaHu4yeckue BOJIHBI.
CpoiicTBa MexaHM4ECKUX BOJIH. [Ipo/10sibHBIE M MONIEpEeYHbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MeXaHUYEeCKHE BOJHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. 'pOoMKOCTB 3ByKa M BbIcOTa TOHA. OTpakenue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Jemoncmpayuu.
Habnronenue xonebanuii Te Mo AEHCTBHEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habmonenue xonebanuil rpy3a Ha HUTH U Ha TIPY>KUHE.
Habnroienue BbIHYKJIEHHBIX KOJIEOaHUM U pe30HAHCa.
Pacrnipoctpanenuie mpoJ0abHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).
Habntoenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYyCTHYECKHMI pE30HAHC.

JIa6opamoprze pabomot u onvimol.

1. OmnpezneneHue 4acTOTHI U NMEPHOJIA KOJIeOaHUI MaTeMaTHUYECKOIO MasiTHUKA.

2. OmnpezaeneHue 4acTOThI U NepHoJa KoJieOaHUM MPYKUHHOTO MasiTHUKA.

3. MHccnenoBaHue 3aBUCHMOCTH IepHoJa KoJeOaHWH MOJBEUIEHHOIO K HUTH TIpy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCHMMOCTH TEpHOJAa KOJeOaHUIl MPYKMHHOTO MasTHHUKAa OT MaccChl

rpysa.
5. TlpoBepka HE3aBUCHMOCTH HepHoia KoJieOaHHUM rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl

rpy3a.

6. OMBITB, T1EMOHCTPUPYIOIINE 3aBUCUMOCTD MEpHoaa KojeOaHnil MPYKMHHOTO MAasTHHKA
OT MacChl TPy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOIHOTO Ma/ICHUS.

Pa3znesn 10. JjieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE MoJie. DJIEKTPOMarHuTHhIE BOJHBI. CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH.
[IIkasa >IE€KTPOMAarHUTHBIX BOJIH. VICHOJb30BaHME AIEKTPOMATHUTHBIX BOJIH I COTOBOM
CBS3U.

DJneKTpoMarHuTHas mpupoa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuwie pabomel u onvimel.

1. V3yueHue CBOMCTB MEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIILHOTO Tee(oHa.

Pa3nen 11. CBeToBLI€e SIBJEHUS.

JlyueBas mopenb cBeta. Mctounuku cBera. IIpsMonmHeEiiHOEe pacrnpocTpaHEHHE CBETa.
3armenust Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpa)KeHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomiieHus: cBera. llomHoe BHyTpeHHeEe OTpa)K€HUE CBETa.
Hcnonp30BaHue NOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.

JIunza. Xox nyuedt B auH3e. OnTudeckas cuctema ¢oroanmnapara, MUKPOCKOIA M TEJIECKOIa.
I'na3 kak ontuueckas cucrema. ban3opykocTs U JalbHO30PKOCTb.

Paznoxxenne 6enoro ceera B crnekTp. OnbiTel HetoToHa. CriojkeHHE CHEKTpaibHBIX I[BETOB.
Jucnepcus cera.

Hemoncmpayuu.

[IpsiMonMHENHOE pacTIPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTuyeckuii CBETOBO/I.

Xon nyuei B cobuparomiei JuHse.

XoJ Jlydel B pacCenBaroLey JIMH3E.
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8. TMomydenue n300paxxeHUH ¢ MOMOIIBIO JIMH3.

9. Ipunuun neiictBus oroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mogens rnasa.

11. PaznoxxeHue 6enoro cBeTa B CHEKTP.

12. Tlomydyenue Geyoro cBeTa MpH CIOKCHUH CBETA PA3HBIX IIBETOB.

Jlabopamopubvie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yrjla OTPakKeHUsI CBETOBOTO Jyda OT yIJla MaJeHHUs.

2. H3yuyeHue XxapaKTepUCTHK U300paxKeHUs MPEAMETa B IUIOCKOM 3€pKale.

3. MHccnenoBanue 3aBUCHMOCTH yrja IMPEIOMJIEHHS] CBETOBOIO Jiyya OT yIJjla MaJeHHsl Ha
I'PaHULIE «BO3LyX—CTEKIION.

4. TlonmydyeHue n300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Omnpenenenre HOKYCHOTO PACCTOSTHUS U ONITHYECKON CHJITBI COOMPAIOIIEH JINH3BI.

6. OmbITHI IO Pa3IOKEHUIO OEJIOT0 CBETA B CHEKTP.

7. OmnbITBl NO BOCHPHUATHIO I[BETA IPEIMETOB MNpPHU HMX HAONIOIEHUU 4Yepe3 I[BETOBbIE
(GUIBTPBIL.

Pa3znen 12. KBanToBbI€ SIBJIEHHS.

OmneiTel Pezepdopna u manerapHas mojaenb aroma. Mogenb aroma bopa. Hcmyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oera- u ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnas Monens aromHoro snpa. M3otombl. PaanoaktBHBIE mpeBpainenus. [lepuon
MOJIypacmnaia aTOMHBIX sIJIEp.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUsS 3apsJIOBOTO M MAacCOBOTO YMCEN. DHEprus CBS3U
aToMHbIX sep. CBs3p Macchl W SHepruu. Peaknuum cuHTe3a W jaeneHust snaep. McrouyHuku
sHepruu CoJiHIA U 3BE3.

Snepnas sHepreTuka. JledcTBUS paguoOaKTUBHBIX U3JTYYCHUN HA KUBBIE OPTraHU3MBI.

emoncmpayuu.

CrieKTphl U3IIy4eHUs U TIOTJIOMICHHUSL.

CrieKTphl pa3IU4HbIX Ia30B.

Cnekrtp Bogopoaa.

Habmonenue TpekoB B kamepe BuibcoHa.

PaGota cuérunka HOHU3UPYIOMIUX U3TYyUCHHI.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

]Iaﬁopamopubte pabomot u onvimol.

1. HaOnroneHue CIIOMIHBIX U TUHEHYATBIX CIIEKTPOB U3TYUCHHUS.

2. MHccnemoBaHue TPEKOB: H3MEpPEHUE OHHEPrUM YaCTUIBI 1O TOPMO3HOMY IyTH (1O
dhoTtorpadusim).

3. H3mepeHue painoaKkTUBHOTO (OHA.

IHoBTOPHUTEILHO-00001IAKOIIMIA MOLYJIb.

[ToBTOpUTENBHO--0000MIAIOIUI MOAYNb MPEAHA3HAYEH JJIs CUCTeMaTHh3alui U 0000IeHHs
MIPEIMETHOTO COACPKAHUS U ONbITA JAESITENLHOCTH, TPUOOPETEHHOTO MPH U3YUEHHH BCETO Kypca
(bu3MKK, a Takke JUIsl TOArOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY IO (U3HKE AJis
oOyyaronuxcs, BEIOpaBIINX 3TOT y4eOHBINH MpeaMeT.

IIpn m3ydeHun NaHHOTO MOIYJS PEAN3YyIOTCA M CUCTEMATU3UPYIOTCS BHIBI IEATEIBHOCTH,
Ha OCHOBE KOTOPbIX OOecleYuBaeTcsi JOCTHKEHME MPEIMETHBIX M MeTalpeIMEeTHbIX
IUTAHUPYEMBIX pe3yibTaToB o0O0y4eHus, (opMuUpyeTcss ecCTeCTBEHHOHAy4yHas TIPaMOTHOCTD:
OCBOCHHE HAYYHBIX METOJOB MWCCIENOBAHUSA SBICHUM IPUPOABI W TEXHUKH, OBJIAJICHHE
YMEHUSIMH OOBSACHATh (PU3UYECKHE SBICHUS, TPUMEHSIS MOJTyYCHHbIE 3HAHUS, PelIaTh 3a/1a4d, B
TOM YHCJI€ KAUECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMIMAIBHO NEATENBHOCTHBIN XapaKTep JaHHOTO pa3JieNia pealn3yeTcs 3a CUET TOro, YTo
oOyyJaronuecst BHIIOJIHSIIOT 3aJaHNs, B KOTOPBIX UM IIPeJIaraercs:

N



Ha OCHOBE TOJYYEHHBIX 3HAHUH Paclio3HaBaTh M HAYYHO OOBACHATH (PU3MUYECKHE SBICHUS B
OKpY’KaroLel NPUPOJIE U MOBCEAHEBHON KU3HU;

HCIIOJIb30BATh HAYYHBIC MCTOAbI HUCCIICAOBAHUA (1)I/ISI/II-ICCKI/IX HBHCHHﬁ, B TOM 4YUCIIC IJIA
MMPOBCPKU TUIIOTE3 U MOJTYUCHUS TCOPECTUICCKUX BBIBOAOB,

OG'LHCHHTB HAay4YHBIC OCHOBBLI HanOoJIee BaXKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX TGXHOJIOI‘I/II?I,
HaImpuMeEp, NPaKTUICCKOro MCII0JIb30BaHUA Pa3JIMYHbIX KCTOYHUKOB SHECPIrMM Ha OCHOBC 3aKOHA
MMpeBpaliCHUA 1 COXpPaHCHHA BCCX U3BCCTHLIX BUOB SHCPIrHUH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3ydenne ¢pu3nku Ha ypOBHE OCHOBHOI'O 0O0IIEro 0Opa3oBaHMs HAIpPaBJIEHO Ha JOCTH)KEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTebHBIX PE3YIIbTATOB.

B pesynbrare wusydeHuss (PU3MKM Ha YpPOBHE OCHOBHOrO o00Iero oOpa3oBaHus Yy
obyuarorierocs OynyT chOpMUPOBaHBI CIEAYIONTNE TUYHOCTHBIE PE3y/IbTaThl B YaCTHU:

* [AaTPUOTHYECKOr0 BOCIUTAHUS:

— TPOSBICHHE UHTEPECA K HCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (PU3MUECKOn
HayKH;

— IIEHHOCTHOE OTHOIICHHE K JIOCTHKEHHUSIM POCCHHUCKUX YUEHBIX--(DU3UKOB;

® TPakKIAAHCKOIO U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— TOTOBHOCTH K aKTHBHOMY yYacTHIO B 00CYX/IEHUH OOIIECTBEHHO 3HAYMMBIX U dTHYECKUX
po0JIeM, CBS3aHHBIX C MPAKTUIECKUM IIPUMEHEHUEM JTOCTH)KEHUH (PH3HKH;

— OCO3HaHUE BAKHOCTH MOPAIbHO--3TUUYECKUX MPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

® ICTETHYECKOI0 BOCIIMTAHMSA:

— BOCHPUATHE ICTETUYECKUX KayecTB (U3NYECKON HAyKu: €€ TapMOHHYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

¢ [EHHOCTH HAYYHOI'O MO3HAHMSA:

— OCO3HaHUE LIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHI, BAXKHEUILIEH COCTABISIONICH KyJIbTYpBHI;

—  pa3BUTHE Hay4yHOIl JIF0O03HATEIILHOCTH, HHTEPEca K UCCIEA0BATEIbCKON AEITEIbHOCTH;

e ¢opmMupoBaHHs KYJIbTYPbI 310POBbS U SIMOIMOHAIBLHOI0 HJ1ar0NOJIYYHSI:

— OCO3HaHUE IIEHHOCTH 0e30macHOro oOpas3a >XM3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MUpE, BAXKHOCTHU MPaBHII 0€3011aCHOTO MOBECHHS Ha TPAHCIIOPTE, HAa IOPOTAX, C ANEKTPUUECKUM
Y TETUIOBBIM 000PYAOBAHUEM B JJOMAITHUX YCIOBUSIX;

— cpOopMHUPOBAHHOCTH HaBbIKa pedIeKCUU, MPU3HAHNE CBOETO MpaBa Ha OMMOKY U TaKOTO
e TMpaBa y APYroro 4eloBeKa;

¢ TPYI0BOr0O BOCHIMTAHMA:

— aKTUBHOE y4acTHe B PEUICHUM IMPAaKTHUYECKUX 3a]ad (B paMKax CeMbH, 00pa30BaTEIbHON
OpraHu3aIiy, TOpPoJia, Kpas) TEXHOJIOTHYECKON U COLMATbHOM HAIPaBIEHHOCTH, TPEOYIOIUX B
TOM 4Hcye U PU3NUEeCKUX 3HAHUM;

— HHTepec K MPaKTHUECKOMY U3YUEHHUIO MPOoQeCcCcHii, CBA3aHHBIX C (UBUKOM;

®  JKO0JIOTHYeCKOro BOCIIMTAHMS:

— OpHUeHTalMs Ha TMpPUMEHEeHHe (QHU3WYECKHX 3HAHUW JUIS pelleHdus 3adad B 00JacTu
OKpYKaloIlel Cpefpl, MIAaHUPOBAHHS MOCTYIKOB M OIEHKHA MX BO3MOXKHBIX TMOCIEACTBHM IS
OKpYKaroLlen Cpeibl;

—  OCO3HaHHeE IM100ATBHOTO XapaKTepa KOJOTMUECKUX MPoOIeM U MyTel UX pelieHus;

*  aJanTalUM K U3MEHSIIOIIUMCS YCJIOBUSIM CONMAIBHOI U MPUPOIHOI Cpeabl:



— TMOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBIOJHEHUU WCCIEAOBAaHUA W MPOECKTOB
¢bu3nvecKoil HalPaBIECHHOCTH, OTKPBITOCT ONBITY U 3HAHHUSIM APYTHX;

— TIOBBIIICHHUC YPOBHA CBOEHM KOMIICTCHTHOCTHU 4Cpe3 NPAKTUUICCKYIO ACATCIIBHOCTD,

— mOTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM 4Hcie (hopMyaupoBaTh HIEH,
MOHATHS, TUIIOTE3BI O (PU3NUYECKUX 0OBEKTaX U SIBICHUSIX;

— OCO3HaHHWE JIePHUIHUTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH B 00JacTH (PU3UKH;
— IJJAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHNH HOBBIX (DU3MUYECKHUX 3HAHMIA;

— CTPEMJICHHUC aHAJIM3UPOBATL W BBIABJIAATH B3aMMOCBA3U NPUPOIHLL, O6HI€CTB3, n
O9KOHOMHMKH, B TOM YHUCJIC C UCIIOJIb30BaAHHUCM (1)I/ISI/II-IGCKI/IX 3H8,HPII>1;

— OIICHKa CBOMX JICUCTBUU C YYETOM BIMSHHUS HAa OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX
TJIOOAIBHBIX TTOCIENCTBHIA.

METAINIPEAMETHBIE PE3YJIbTATHI

e B pesynprare ocBOeHHWS TpoTpamMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
obpaszoBaHusi y oOydwaromierocss OyayT copMUpOBaHBI MeTampeaMeTHbIEe Pe3yJbTaThl,
BKIIIOHAIOIIKWE IIO3HABATCIIBHBIC YHHUBEPCAJIBHEBIC yqe6HHe JIeI\/'ICTBI/IH, KOMMYHUKAaTUBHBIC
YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUS, PETYISTUBHbIE YHUBEPCaIbHbIE yUEOHbIE IEHCTBUS.

e [Ilo3HaBaTe/bHbIe YHUBEpPCaIbHbIe y4eOHbIe 1elicCTBUA

e ba3oBble Jornyeckmne A1eMCTBUA:

®  BBIIBIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MIPU3HAKU OOBEKTOB (SBICHHN);

®  YCTaHaBIMBATh CYIICCTBEHHBIH NMPHU3HAK KiIaCCHU(DHUKALINU, OCHOBAHHS JJIsi 0000IICHUS U
CpaBHEHHS,

®  BBIIBISITh 3aKOHOMEPHOCTH W MPOTHBOPEUUS B pacCMaTpUBaEeMBIX (hakTaX, JaHHBIX U
HAOJTIOICHUSX, OTHOCSAIINXCS K (PU3UUECKUM SIBIICHHSIM;

®  BBIIBISITH TPUYMHHO--CIICACTBEHHBIE CBS3W TPU HM3YyYCHUU (U3NYCCKUX SIBICHUH H
MIPOIIECCOB, JICNIATh BHIBOJIBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX M HHIYKTUBHBIX YMO3aKIIIOUCHUH,
BBIJIBUTaTh THIIOTE3bI O B3aUMOCBSI3SX (PU3NYECKUX BEITHYHH,

®  CaMOCTOATENILHO BBIOMPATh CHOCOO pemieHus yuyeOHol (u3udeckol 3amauu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PEIICHHS, BHIOOP HamOoOJIee MOAXOISIIEIO C yY4ETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUER).

e basoBrble uccienoBarejhLcKue JeHCTBUA:

®  WCIOJIb30BATh BOIPOCHI KAK UCCIIEIOBATEIbCKII HHCTPYMEHT ITO3HAHMSI,

®  TPOBOJUTH IO CAMOCTOSTEIILHO COCTABJICHHOMY IUIAHY OTIBIT, HECIIOXKHBIH (PH3HUSCKHUI
IKCTIIEPUMEHT, HEOOJIBIIIOE UCCIIC0BaHNE (PU3HMUECKOTO SBICHUS;

® OIICHMBaTh Ha NMPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(OPMAIMIO, TOJYYCHHYIO B XOJIE
UCCIICIOBAHUS UJIH DKCTICPUMEHTA,;

®  CaMOCTOSTEIILHO (OPMYJIUPOBATH OOOOIIECHHUS M BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,

e [POTHO3UPOBATH BO3MOXKHOE AalibHEHIIee pa3BUTHE (DU3HUECKUX MPOIECCOB, a TaKKe
BBIJIBUTaTh MPENOIOKEHUsI 00 UX Pa3BUTUU B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

e Padora c nndpopmanueii:

® [PUMEHSTh PA3NUYHBIE METOJbI, MHCTPYMEHTHI W 3alpochl MpU TOHCKe U OoTOOpe
nH(OPMALIUY WIH JAaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHO! (r3nueckoit 3a1a4u;

®  aHAIW3UPOBATh, CHUCTEMATU3UPOBATh W HUHTEPIPETUPOBATH HHPOPMAIMIO PA3ITUIHBIX
BUJIOB ¥ JOPM TMpEACTABICHUS;



®  CaMOCTOSTENILHO BBIOMpAaTh ONTHMAIbHYIO (OpPMY MpPEICTaBICHHUS HWHPOPMALUN |
WUTIOCTPUPOBATH pellacMble 3a/1a4i HECIOKHBIMH CXEMaMH, TUarpaMMaMu, HHOW TpaduKoi U
WX KOMOWHAIUSMHU.

e KoMMmMyHuKaTHBHbIE YHHBepPcaJbHbIe Y4eOHbIe Aeii CTBUA:

e B XoJe OOCYKICHHs Y4eOHOTO MaTepuaja, pe3ylIbTaTOB JIAOOPATOPHBIX paboT
MIPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbl W BBICKa3bIBaTh WJEH,
HAaIleJICHHBIE Ha PEIICHUE 33/1a41 U TOJIepKaHue 01aroKenaTeIbHOCTH OOIIEHS;

® COMOCTaBISATH CBOM CYXKIEHHS C CYXACHUSMH JpPYyrHX YYaCTHHKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

®  BBIPAXAaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX;

e TyONMYHO  TPEACTABIATH  PE3yJAbTaThl  BBINOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIeprMeHTa, UCCIIEAOBAHMS, TPOCKTA);

® TIOHMMAaTh W HMCIOJB30BaTh MPEUMYIIECTBA KOMAHAHON W WHIUBUAYaTbHON pabOTHI MPH
pELIeHNH KOHKPETHON (pr3nuecKoil mpoOiemsl;

® TpUHUMATh IEJIM COBMECTHON JEATENbHOCTH, OPraHW30BBIBATH JEHCTBUS 10 €&
JOCTIDKEHHUIO: PaCTIPEeNieNIATh POJH, OOCYKIIaTh MPOIECCHl U PEe3yNbTaThl COBMECTHOW palOTHI,
000011aTh MHEHHS HECKOJIbKUX JTFOCH

®  BBINOJHATH CBOK YacTh pPabOTHI, JOCTHTAs KAUYECTBEHHOTO pe3yJbTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU ACHUCTBHS C APYTHMH WICHAMH KOMaH/IBI;

®  OIICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT IO KPUTEPUSIM, CAMOCTOSITEIIHHO
CcOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOACHCTBHSL.

PeryasiTuBHbIe YHHBepPcaJIbHbIe YUeOHbIe 1eiCTBHS

Camoopranuszanms:

®  BBIABIATH NMPOOJIEMBbl B )KU3HEHHBIX U YUYE€OHBIX CUTYalHUSX, TPEOYIOMIMX JUIsl pelIeHus
(bU3UYECKUX 3HAHU;

® OpHUEHTUPOBATHCA B PAIUYHBIX TMOJIXOJaX MPUHATHS pelleHud (MHIUBUAYaJIbHOE,
MPUHSATHE PEIIeHUs B TPyIIe, IPUHITHE PELEHUI IPyMIoii);

®  CaMOCTOATEIBHO COCTABJIATH AQNTOPUTM pelieHUs (U3NYECKOW 3ajaud WM IUIaHa
UCCIIEIOBAaHUS € Y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh MpeiaraeMble BapUaHThl PEeLICHU;

e  JenaTh BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

e  JaBaTh a/ICKBATHYIO OIICHKY CUTYyallUu U IpeJyiaraTh MiaH e€ U3MEHEeHHUS,

e OOBACHATH MPUYMHBI JOCTHKCHHS (HEJOCTHKEHUSI) Pe3ylbTaTOB JESATENbHOCTH, 1aBaTh
OIICHKY IPUOOPETEHHOMY OTIBITY;

® BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh (B TOM YHUCII€ B XOJ BBINOJHEHHUS (PU3NUYECKOTO
UCCIIEIOBAaHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBILIUXCA CHUTYaIlHil,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYIHOCTEIH;

®  OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

e CTaBUTH ce0s Ha MECTO JAPYroro 4eloBeKa B XOJ€ CIOpa WM JAUCKYCCHH Ha HAY4YHYIO
TeMy, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO;

e [puU3HaBaTh CBOE MpaBO Ha OMMOKY MpU pemeHuH GU3NYECKUX 3aJad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI M TAKOE K€ MPaBO APYTOro.

NPEJMETHBIE PE3YJIbTATBI
K koHmy oOydyeHuss B 7 KJjacce INpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUarOIUXCS YMEHUI:



®  WCIOJIb30BAaTh TMOHATHS: (PU3MYSCKHE ¢ XUMHUYECKHE SBIICHUS, HaOIIOACHUE,
AKCIEPUMEHT, MOJEIh, THITOTE3a, SAMHULIBI (PU3NYECKUX BEIMYMH, aTOM, MOJICKYJa, arperaTHbIC
COCTOSIHMSI  BemiectBa (TBEpHOE, IKUAKOE, Tra3000pa3HOE), MEXaHMYECKOe JBH)KECHUE
(paBHOMEpHOE, HEPABHOMEPHOE, IPSMOJUHENHOE), TPAcKTOpHs, PaBHOACHUCTBYOIAs CuUIa,
nedopmarus (ynpyras, miacTU4eckas), HeBECOMOCTb, COOOIIAOIIUECS COCYIbI;

e paznmuuath sBieHUS (AUdQy3usi, TEMIOBOE MBMKEHUE YACTHI[ BEIIECTBA, PABHOMEPHOE
NBKEHHUE, HEPABHOMEPHOE JBM)KCHHE, MHEPIIMs, B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX
T€J C 3aKpEIIEHHOW OCBhIO BpalleHMs, Iepefada JaBiIeHUs] TBEPIbIMU TeJlaMH, KHUAKOCTAMU U
razamu, aTMoc(epHOe IaBlieHHE, IUIABaHUE TeJ, NPEBpAIICHHs MEXaHHYEeCKOH SHEprud) IO
OTNMCAHUIO WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOUIUX ITaHHOE
¢bu3nveckoe sIBICHHE;

®  pacro3HaBaTh MPOSBICHHE U3YyYCHHBIX (DU3UYECKUX SIBJCHUN B OKpYXKAIOIeM MHpE, B
TOM uuciie PU3NYECKHe SBJICHUS B MPUPOJIC: TPUMEPHI IBUKEHHUS C PA3TUYHBIMU CKOPOCTSMH B
KUBOW W HEXWBOW TIPUPOJE, NEUCTBUE CHJIBI TPEHHS B TPUPOJE U TEXHUKE, BIIUSHUE
aTMOC(epHOro AaBJIEHUS Ha >)KMBOW OpPraHu3M, IUJIaBaHUE pbIO, pblyaru B TeJ€ YeJOBeKa, MpU
ATOM TIEPEBOJUTH MPAKTUYECKYIO 3a/Jadyy B Y4YeOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKyM) pU3NUECKUX SIBICHUI;

®  OMWCHIBaTh M3yYEHHBIE CBOWCTBA TelI M (PU3UYECKUE SIBJICHHS, HUCIIONB3YS (PU3MUECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBa, BPeMs, MyTh, CKOPOCTb, CPEIHSs CKOPOCTH,
CHJIa YIIPYrOoCTH, CHJIa TSDKECTH, BEC Tejla, CUjia TPEHUS, JaBiieHue (TBEPAOro Tena, KUAKOCTH,
ra3a), BBITAJIKUBAIOIIAs CUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHUJIbI,
KO3(DPHUITMEHT MOJE3HOTO JEHCTBHSI MEXaHM3MOB, KMHETHYECKas W TOTCHIIMAIbHASI DHEPTHs),
NPy OMHUCAHWUU TPABUIBHO TPAKTOBATh (PU3UUYECKUNM CMBICT MCIOJIB3yeMbIX BEJIHYUH, WX
0003HaYeHHs] U €IWHUIBI (U3UYECKUX BEITUYMH, HAXOAUTh (OPMYJIIbI, CBA3BIBAIOLINE AHHYIO
(bu3NYeCKy0 BETUYHUHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH T'padMKU M3YyUEHHBIX 3aBUCHMOCTEH
(hMBUYECKUX BEIMYNH,

®  XapaKTepU30BaTh CBOMCTBA Tel, (PM3MUYECKUE SBJICHUS U MPOLECCHI, UCTIONb3Ys MpaBUIia
CJIOKEHUs cui (BAOJb OHOM IpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH ApxuMmesa, MPaBHIIO
paBHOBecHs pbluara (010Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXpaHEHUS! MEXaHMYeCKON
SHEpruM, TMpH OSTOM JaBaThb CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U 3alHUCBIBATH €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

e  O00BACHATH (PU3NYECKHE SBJICHMUS, MPOLIECCH] U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh MNPUYHMHHO--CIIEICTBEHHbBIC
CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JIOTMYECKHUX IIaroB ¢ OMOpPOi Ha 1—2 M3Y4EeHHBIX CBOMCTBA
(buznyecKux ABJIeHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemarh pacy€THble 3amaud B 1—2 JEWCTBUA, HCIOJB3YsSd 3aKOHBI M (HOPMYIIBI,
CBs3bIBalOIIME (U3MYECKHE BETUYMHBI: HAa OCHOBE aHalu3a YCJIOBHS 3aJlaud 3allUChIBATh
KpaTKO€ YCIOBUE, MOJCTABIATh (U3MUECKUE BEIUYUHBI B (OPMYJIbl U MPOBOAUTH PACUETHI,
HAXOJHUTh CIIPABOYHBIE IaHHBIC, HEOOXOAUMbIE IJIs PEIICHUs 33/a4, OIICHUBATh PEATUCTUYHOCTh
MOJIy4€HHOU (PU3NUECKON BEIHYMHBI,

®  pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIU (HUZUYECKUX METOJIOB,
B OMMCAHWUU HCCIENOBAHUS BBIACIATH MPOBEPAEMOE MPEAINOJIOKEeHUEe (TUMOTEe3y), pa3iudarh U
WHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTaT, HAaXOAUTh OMIMOKK B XOJE OMbITA, IeaTh BBHIBOJbI
10 €ro pe3yJbTaTaM;

® [POBOJUTH OMBITHI MO HAONIONEHUIO (PU3UYECKUX SIBICHUH WM (U3MUECKUX CBOICTB
Ten: GopMynupOBaTh MPOBEPSEMBIE MPEANONIOKEHHSI, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOTO
000pynoBaHus, 3aMMCBIBATh X0 OMBITa U (POPMYTUPOBATH BHIBOJIBI;

®  BBINIOJIHATH MPSIMBIE M3MEPEHUsI PACCTOSHUSA, BPEMEHH, MacChl Tena, 00b&éMa, CHIIBI U
TEMIEPATYPhl ¢ UCMOJIB30BAHUEM aHAIOTOBBIX M MU(PPOBLIX MPUOOPOB, 3aMHCHIBATH MOKA3aHUS
mpuOOPOB ¢ YIETOM 33aJaHHON aOCOTIOTHON MOTPENTHOCTH U3MEPEHUIA;



® TPOBOJUTH HCCIIECAOBAHUE 3aBHCHMOCTH OJHON (PU3MUECKOW BEIMYUHBI OT JAPYTOH C
HCI0JIb30BAHUEM IPSIMBIX U3MEPEHUM (3aBUCUMOCTH IIyTH PAaBHOMEPHO ABMKYILErocs Teja OT
BPEMEHHU JIBIKEHUS Tella, CHJIbl TPEHUS CKOJIbKEHHMS OT Beca Teja, KadyecTBa o0paboTKu
IIOBEPXHOCTEN TEJI U HE3aBUCHUMOCTH CUJIBI TPEHHS OT IUIOLIAAM COIPUKOCHOBEHUS TEJ, CHIIbI
YIPYTOCTH OT YUIMHEHHS MPYKUHBI, BBITAIKHBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH
Tela U OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TIyOMHBI, Ha
KOTOPYIO MOTPYXEHO TEJO, YCIOBHI IUIABaHUS TeJl, YCIOBHA PaBHOBECHS pbluara M OJIOKOB),
y4acTBOBAaTh B IUIAHWPOBAHWU Y4YEOHOI'O HCCIIEAOBAHMS, COOMPATH YCTAHOBKY U BBINOJHATH
WU3MEpEHUs, CcJenysd NpeUIOKCHHOMY IUIaHy, (UKCHPOBATh Ppe3yJbTAaThl IONyYCHHOUH
3aBHCUMOCTH (U3UYECKUX BEIMYUH B BHUJAE NPEAIOKEHHBIX Tabnui W TpaduKoB, [eNaTh
BBIBOJIbI 110 PE3YJIbTaTaM MCCIIEJOBAHUS;

® [POBOJUTH KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIMYUH (TUIOTHOCTh BEIIECTBA
KUAKOCTU U TBEPJOTO Tela, CHJIa TPEHUS CKOJIBKEHHUS, JaBJICHHE BO3/yXa, BBITAJIKUBAIOIIAS
Cuia, JEUCTBYIOIIAs HAa MOTPYKEHHOE B KHUIKOCTh TEJO, KOA(D(UIIMEHT MOJIE3HOTO NEeUCTBHS
MPOCTBIX MEXAHWM3MOB), CIEeAys MPEAJOKEHHOM WHCTPYKIMM: MPHU BBINOJHEHUU W3MEpPEHUi
coOuparh dKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUHCIISITh 3HAUEHNE NICKOMOM BEIMYNHBL;

e coOmojaTh IpaBWiIa TEXHUKHM O€30MacHOCTH TMpu  pabore ¢  J1abopaTOpPHBIM
000pyI0BaHUEM;

e yKa3plBaTh NPUHLHUIIBI JEHCTBUS TNPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETpP, JAWHAMOMETp, COOOIIAOIIUECs COCYAbl, OapoMeTp, pblyar, MOABIKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs IIOCKOCTh;

®  XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS U3yYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopod Ha HUX omnucaHus (B TOM uYHWCie: MOIUIMIHUKH, YCTPOMCTBO BOJOIPOBOJA,
TUIPaBINYECKUN TPecc, MaHOMETP, BBHICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCIOJIb3Ys
3HAHUSI O CBOMCTBax (U3MYECKUX SBJICHUH W HEOOXOoAWMBbIC (PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

® TMPUBOJUTH TpUMEPHl (HAXOAUTh HWHPOPMAIMIO O TPUMEPaX) MPAKTHIECKOTO
WCIO0JIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM XHU3HU JUId oOecrieyeHus: 0e30MacHOCTH
npu oOpalieHuu ¢ MNpuOOpaMH MW TEXHUYECKMMHU YCTPOWCTBAMHU, COXPAaHEHUS 3/I0pOBbI U
coOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKAIOIIel cpeje;

®  OCYHIECTBIIATH OTOOpP HMCTOYHHKOB HH(popMmanuu B VHTepHETeé B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HUMEIOUIUXCA 3HAHMM M MyTEM CpaBHEHHS
Pa3IMYHBIX HCTOYHHKOB BBIACNATH MH(YOPMAIIMIO, KOTOpas SBISETCA MPOTHUBOPEUMBON HIIU
MOJKET OBITh HEJIOCTOBEPHOI;

®  WCIIOJIb30BaTh NPH BBINOJHEHWU y4EOHBIX 3a/laHUl HAYYHO--TIONYJSIPHYIO JHUTEpaTypy
(bu3MUecKOTo CcoJepKaHHUs, CIpaBOYHBbIE MaTepuainbl, pecypchl cetu VHTepHeT, BialeTh
npuéMaMH KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHPOpPMAMKU W3 OIJHOW 3HAKOBOM
CUCTEMBI B JAPYTYIO;

e co3JIaBaTh COOCTBEHHBIE KpaTKHEe MUCHbMEHHBbIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
MCTOYHUKOB MH(OpMaLnu (HU3HUECKOTO COJIEp)KaHUs, B TOM YHCIIE IMyOTUYHO JeNaTh KpaTKue
COOOILEHUs O pe3ylabTaTaX MPOEKTOB WM Y4YEOHBIX HCCIEIOBAHHM, MPU 3TOM TPAMOTHO
UCIOJb30BaTh U3YYEHHBIH MOHATUHHBINA anmmapaT Kypca (U3UKH, COTNPOBOXKIATh BBICTYIUICHUE
MpE3EHTALNEN;

® IpU BBHINOJHEHUH Y4eOHBIX NMPOEKTOB U HCCIEAOBAHHI pacHpelensiTh 00sS3aHHOCTH B
IpylIe B COOTBETCTBUM C IIOCTaBJICHHBIMM 3aJadyaMH, CJIECOUTh 3a BBIIIOJHEHUEM ILIAHA
NeUCTBUH, aJJleKBaTHO OLICHMBATh COOCTBEHHBIN BKIJIAJ B JESATEIBHOCTb I'PYIIIBI, BBICTPAUBATH
KOMMYHHMKaTHUBHOE B3aUMO/JICHICTBUE, YUUTBIBasi MHEHUE OKPY)KAIOILIKX.

K koniy oOydeHus B 8 kiacce npenMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHU:



®  WCIIOJIb30BaTh IMOHATHS: Macca W Pa3sMEpPbl MOJEKYJ, TEIJIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHE U aMOp(HBIE Tella, HACHIICHHBIH
U HEHaCHIICHHBIN IMap, BJIAKHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS HSHEpPrusi, TEIJIOBOMN
JBUTaTeb, 3JEMEHTAPHBIM AUIEKTPUYECKUI 3apsii, 3JIEKTPUUYECKOE I10Jie, IPOBOJHUKU U
JUBJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TI0JIE;

e pa3nuuarh sBJIEHUS (TEIUIOBOE pacIIMpPEeHHE U C)KaThe, TeIulonepeaayda, TEIIOBOe
paBHOBECHE, CMauMBaHUE, KalWJUIPHBIE SIBJICHUS, HCIApPEHHME, KOHJEHCALlMs, IUIaBJICHUE,
Kpuctaun3anusi (OTBEpAEBaHHUE), KUIICHHUE, Teruionepenavya (TerIonpoBOAHOCTb, KOHBEKIIHS,
U3JIy4yeHHUE), DJIEKTpU3alus Tell, B3aUMOJCHCTBUE 3aps/iOB, ACUCTBUS IJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBHE MarHUTOB, IEHCTBUE MAarHUTHOT'O MOJIsl HAa IPOBOJHUK C
TOKOM, 3JIEKTPOMarHUTHAsE MUHIYKLMS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUECKOE SIBJICHUE;

®  pacrno3HaBaTh IMPOSIBIICHUE M3YyYEHHBIX (PU3UUECKUX SIBJICHHM B OKpY)KAlOIIEM MHUpE, B
TOM uucie (U3NYECKUe SIBJICHHUSI B NPUPOJIE: TMOBEPXHOCTHOE HATSDKEHHWE W KallWJUIIpHbIE
SBJIIEHUS B TPUPOJE, KpUCTaUIbl B mpupoje, usnydeHue CoiHIa, 3amep3aHHe BOJOEMOB,
MOpckHe Opu3bl, 00pa3oBaHUWE pOCHI, TyMaHa, HHEs, CHera, JJEKTPUYECKUE SIBICHUS B
aTMocdepe, 3JIEKTPUYECTBO JKUBBIX OpPraHM3MOB, MarHUTHOE MoJje 3eMiH, Apeid MOJIICOB,
pOJIb MarHUTHOTO TMOJIS JUId KU3HU Ha 3emiie, MOJSPHOE CHUSHUE, NMPU 3TOM IMEpPEeBOAUTH
MPaKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACTSATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) PU3NUECKUX
SIBIICHHUIA,

®  ONUCHIBATh M3yYEHHBbIE CBOWCTBA TeNl M (PU3MYECKHUE SBIICHUS, UCIONb3Ys (PU3HUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIUYECTBO TEIUIOTHI, yeIbHAs TEIIOEMKOCTb
BEIIECTBA, yJeNbHAas TEIUIOTa IUIaBJICHUS, yJAelbHas TeIuloTa mnapooOpa3oBaHUs, YAeIbHas
TEIJIOTa CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJEe3HOro JAEWCTBUSA TEIUIOBOW MAIIUHBI,
OTHOCHUTEIIbHAs BJIAXKHOCTh BO31yXa, OJJIEKTPUYECKUN 3apsj, CHJIa TOKA, >SJIEKTPUUYECKOE
HampspKeHHWe, CONMPOTHUBJICHHE IPOBOJHUKA, YIEJIbHOE CONPOTHBIICHHE BeIecTBa, paboTa u
MOIIIHOCTh AJIEKTPUYECKOTO TOKa), MPU OMUCAHUU MPABUILHO TPAKTOBATh (PU3UYECKHI CMBICI
UCIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €TUHULIBI PU3NYECKUX BEJIMYUH, HAXOAUTh (DOPMYJIBI,
CBS3BIBAIOIINE JAHHYIO (M3MUYECKYIO0 BEIMUYMHY C JAPYrUMH BEIMYMHAMH, CTPOUTH Ipaduku
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIHUNH;

®  XapaKTepu30BaTh CBOWMCTBAa Tes, (U3NYECKUE SBJICHUS U TMPOLECCHI, HCHOJIB3YS
OCHOBHBIE€ TIOJIO)KEHUSI MOJIEKYJIIPHO--KMHETHYECKOW TEOPUU CTPOEHUs BEIIECTBA, MPUHLHII
CYIEPIO3UIMH ToJiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHeHUs 3apsja, 3akoH Oma ams
ydacTka 1enu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHEHUs SHEPTUH, IPU STOM J1aBaTh CIOBECHYIO
(bOopMyIUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUECKOE BhIPAKCHHUE;

e  00BACHATH (PU3HUECKUE MTPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTyallui
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH IPUUYUHHO-CIEACTBEHHbBIE CBS3H, CTPOUTH
oObsicHeHHEe U3 1—2 JOTMYECKHX IIaroB C OMOpPOM Ha 1—2 M3yUEHHBIX CBOMCTBA (PU3UUECKHUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

e pemath pacy€THble 3a7aud B 2—3 JEWUCTBUA, HCIOJB3ysd 3aKOHBI U  (HOPMYIIBI,
CBs3bIBalOIIME (U3MYECKHE BEIUYMHBI: HAa OCHOBE aHalu3a YCJIOBHS 3aJlaud 3allHChIBATh
KpaTKOE YCJIOBHE, BBISBIISATH HEJOCTATOK JAHHBIX JJISl PEIIEHUs 3aJaud, BHIOMpATh 3aKOHBI U
¢bopmynbl, HEOOXOAUMBIE sl €€ pelIeHUs,, TPOBOJUTh PACYEThl U CPaBHMBATH IOJIy4EHHOE
3HaueHUe (PU3NYECKON BETMYUHBI C U3BECTHBIMU JIAHHBIMH;

®  pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELIUTh MPU MOMOIIN (PU3NUYECKUX METOOB,
UCIOJIb3YSl ONMCAHHWE HCCIEIOBAaHMs, BBIACIATH IPOBEPSIEMOE IPEAINOJIOKEHUE, OLCHUBATD
MPaBUIILHOCTh NOPsI/IKAa MPOBEJICHUS UCCIEA0BaHUs, JEJIaTh BbIBOIbI;

®  [IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKHUX SBICHUN WM (PU3UIECKUX CBOUCTB Tell
(kanmwIsipHBIE SIBJICHMS, 3aBHUCUMOCTH JaBJICHHS BO3AyXa OT ero o0bBéMa, TeMIeparypsl,
CKOPOCTH IIpollecCa OCTBIBaHWS M HAarpeBaHWs IpU HU3IYYEHUM OT IBETa WU3JIydarollen



(moromaromnieil) MOBEPXHOCTH, CKOPOCTh HWCHAPEHUs BOIBI OT TEMIIEPATYPhI KUIKOCTH H
WIOMmA N €€ MOBEPXHOCTH, DJIEKTPU3ALMA TEI U B3aUMOACUCTBHE 3JICKTPHUYECKUX 3apsioB,
B3aMMO/JICHCTBUE TMOCTOSIHHBIX MAarHUTOB, BU3YQJIM3alMsl MAarHUTHBIX TIOJICH IMOCTOSIHHBIX
MarHuToOB, JCHCTBUS MAarHUTHOTO TOJII Ha IMPOBOJAHHMK C TOKOM, CBOHCTBA 3JICKTPOMATHHTA,
CBOMCTBA  DBJIEKTPOJBUTATENS  MOCTOSIHHOTO  TOKa):  (OpMYNIHpOBaTh  IpOBepseMbIe
MPEIOJI0KEeHUs, COOMPAaTh YCTAaHOBKY W3 MPEIUIOKEHHOTO OO0OpYAOBaHUS, OMHUCHIBATH XOJI
ombITa ¥ (POPMYIIMPOBATH BHIBOJIBL;

®  BBINOJIHATH TMPSMBIC U3MEPCHHS TEMIIEPATyphl, OTHOCUTEIHHOW BJIQKHOCTH BO3/IyXa,
CWIBI TOKA, HANPSOHKCHUS C MCIOJIh30BAaHUEM aHAIOTOBBIX NMPHOOPOB M JATYUKOB (PUIMUCCKUX
BEJIMYUH, CPABHUBATH PE3YyIbTAThl U3MEPEHUH C yUETOM 33JaHHON aOCOIOTHON MOTPEIIHOCTH;

® TPOBOJUTH HCCIIEIOBAHUE 3aBHCHMOCTH OJHON (PM3MYECKON BEITUYMHBI OT JPYroi ¢
WCIIOJIb30BAHUEM TIPSIMBIX H3MEpPEHUH (3aBUCHMOCTH COIPOTHUBJICHHS IPOBOJHUKA OT €ro
JUTUHBI, TUTOINAH TOTIEPEYHOT0 CEYEHUS M YAEIHHOTO COTPOTHUBIICHHUS BEIIECTBA MPOBOIHHKA,
CWIBI TOKa, WAYIIErO Yepe3 IPOBOJHHWK, OT HAIMPSHKCHHS HA TPOBOJHUKE, HCCICIOBAHHE
MOCTIEIOBATEIHbHOTO W MMapajulelbHOTO  COCAMHEHWH  MPOBOJHUKOB):  IUIAHUPOBATH
HCCIIeIOBaHUE, COOMpaTh YCTAHOBKY M BBITIOJHSTH H3MEPEHHS, CIIEAys MPEAI0KEHHOMY IIJIaHYy,
(dbuKCcHpOBaTh PE3yJIbTATHl TOJYICHHOW 3aBUCUMOCTH B BHUjE TaOMUI] W TpaduKOB, JeiaTh
BBIBO/JIBI TIO PE3YJIbTATaM MCCIICIOBAHUS;

® [IPOBOJUTH KOCBEHHBIC HW3MEpPCHHS (M3MUSCKUX BEIUYHMH (yaeiabHas TeII0EMKOCTh
BEIIECTBA, COMPOTHBIICHHE MPOBOJHUKA, paboTa H MOIMHOCTh DIEKTPUYECKOTO TOKa):
TUTAHUPOBATh M3MEpEHHsI, COOMPATh AKCIEPUMEHTANBHYIO YCTAaHOBKY, CIEAysl TpPEIIoKEHHON
WHCTPYKIIUHU, ¥ BBIYUCIIATH 3HAYCHUE BEIININHEL;

e coOmomaTh TpaBWiIa TEXHUKA O€30MacHOCTH mpu  paboTre ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

®  XapaKTepU30BaTh MPHUHIIMIIBI JEHCTBUS U3yYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpoW Ha MX omucaHus (B TOM 4YHCIE: CHCTeMa OTOIUIEHHSI JAOMOB, THTPOMETp, HapoBas
TypOHHa, aMIEpMETp, BOJIBTMETP, CUETUUK DIEKTPUUECKON SHEPIUH, 3JIEKTPOOCBETHTEIbHBIE
MpUOOPHI, HArpeBaTeIbHBIE AJICKTPONPHUOOPHI (MMPUMEPHI), IICKTPUUYECCKUE TPEIOXPAHUTEIH,
AIIEKTPOMArHUT, JJIEKTPOJBUraTeNIb IOCTOSHHOTO TOKA), MCIOJB3YyS 3HAHHMS O CBOMCTBax
(buznyecKkux ABJICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M HM3MEpUTEIbHbIE MPUOOPHI MO
CXeMaM M CXEMaTUYHbIM pHUCYHKaM (KHJIKOCTHBIH TEpPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHHs, JIEKTPOCKOIN, PEOCTaT), COCTaBJISATh CXEMbI
ANIEKTPUYECKUX IENeil ¢ MOCIeNOBaTeIbHBIM U MapalieIbHBIM COCIUHEHHEM SJIEMEHTOB,
paznuyas ycioBHbIE 0003HAYEHHUSI 3JIEMEHTOB AJIEKTPUUECKUX IIeTIei;

® [PUBOAUTH TNpuUMEpbl (HAXOAWTh UWHGOPMALMIO O TpHUMEpax) MPAKTHYECKOrO
WCIO0JIb30BaHUs (PU3NYECKUX 3HAHHWM B MOBCEJIHEBHOMW XU3HU JUIsl oOecrieueHus 0€30MacHOCTU
npu oOpalieHuu ¢ NpUOOpaMH W TEXHUYECKMMHU YCTPOWCTBAMHU, COXPAaHEHUS 3/I0POBbI U
cOOIOICHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKAIOIIeH cpeje;

®  OCYHIECTBIIATH MOUCK UH(POpMAIUN (PU3UUECKOTO coaepkaHus B MIHTepHEeTe, Ha OCHOBE
UMEIOIUXCA 3HaHWA W TyTéM CpaBHEHUS JOMOJHUTEIbHBIX HMCTOYHHUKOB  BBIICTATH
nH(OPMAIINIO, KOTOpas BJSETCS MPOTUBOPEUNBON MITH MOXKET ObITh HEJIOCTOBEPHOM;

®  WCIOJIb30BaTh MPH BBHIMOJHEHWU yYEOHBIX 3a/laHUl HAYYHO--TIONYJSIPHYIO JHUTEpaTypy
(U3MYECKOTO COJEepXKaHUs, CIPaBOYHBIE MaTepUalbl, pecypchl ceth HHTepHeT, BIaneTh
npuéMaMH KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHPOpPMAIMKU W3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;

e co3maBaTh COOCTBEHHBIE MHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHs, 0000mmas
MH(OPMAIIUIO U3 HECKOJBKHUX MCTOYHHUKOB (PH3UYECKOTO COJACpNKAHUS, B TOM YHUCIE MyOIHYHO
MPENICTaBIATh PE3YNbTaThl MPOCKTHOW WM HCCIENOBATENbCKON AEATeTbHOCTH, TPU ITOM



IPaMOTHO HCHOJB30BAaTh HM3Y4YCHHBIM MOHATUHHBIN ammapaT Kypca (HU3UKH, COMPOBOXKAATH
BBICTYIUICHUE IIPE3CHTALIUEM;

® pU BBHINOJHEHUH YYEeOHBIX TPOEKTOB MW HCCICIOBAaHUNA (DU3UYECKUX TIPOIIECCOB
pacrpenenats 005 3aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABICHHBIMH 33J]adyaMH, CICAUTH 3a
BBITMIOJTHEHUEM IUIaHAa JCHCTBHIA M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN
BKJIaJl B JIESATEJIbHOCTh TPYIIbI, BHICTPAUBaTh KOMMYHHKAaTUBHOE B3aWMOJEWUCTBUE, IPOSBIIAS
TFOTOBHOCTb pa3peliaTb KOHQIUKTBHI.

K konmy oOydyenuss B 9 KJjacce NpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y O0OyUAIOIINUXCS YMEHUN:

®  UCIIOJIBb30BAaTh IOHATHUSA: CHUCTEMa OTcuéra, MarepualbHas TOYKa, TPAEKTOPHS,
OTHOCHTEIIFHOCTh MEXaHWYECKOTO NIBWKEHUs, nedopmanus (ympyras, rmiacTudeckas), TpeHue,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U TEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO
TBEPIOE TEJO, LIEHTP TSHKECTU TBEPAOTO Teja, paBHOBECUE, MEXaHUYECKHE KOeOaHUs U BOJIHBI,
3BYK, MHQPA3BYK U YJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI, IIKaJa 3J€KTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTAIbHO30PKOCTh, CIEKTPbl UCIYCKaHUs U MOTJIOLIeHus, anb(da-, 6era- u
ramma-Hu3J1y4eHus, U30TOIbI, /IepHast SHEPreTHKA;

e pa3nuuaTh SBIEHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJMHEHHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MpPSMOJIMHEITHOE JIBM)KEHHE, CBOOOJHOE TAaJeHHE Tell, pPaBHOMEpPHOE
JIBUKEHHE TI0 OKPYXHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE MBI)KEHHE, KojeOaTeslbHOe
NMBIDKEHHUE (3aTyXalwIllue W BBIHYKJEHHBIE KOJICOAHWs), PE30HAHC, BOJIHOBOE JIBH)KCHHE,
OTpakKeHHE 3BYKa, MPSIMOJMHEHHOE pacHpoCTpaHEHUE, OTpPaKEHWE M TMPEJOMJIEHHE CBETa,
MOJIHOE BHYTPEHHEE OTpaKEHHE CBETa, pa3jioKeHHe OEoro CBeTa B CIEKTP M CIOXKEHHUE
CIEKTPAJbHBIX I[BETOB, AMCIIEPCHSI CBETA, €CTECTBEHHAs pPaJMOAKTHUBHOCTh, BO3HHKHOBEHHE
JUHENYaToro CreKTpa HU3Ay4YeHHs) MO OIMUCAHHIO MX XapaKTEpHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

®  pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (U3MUYECKUX SBIICHUN B OKpyXaroliem Mupe (B
TOM yHciie GU3NYECKUE SBICHUS B IPUPOJIE: IPUIMBBI U OTJIMBHI, ABMKEeHUE M1aHeT COoMHEeUHOM
CUCTEMBI, PEaKTUBHOE JBW)XEHHE MKUBBIX OPraHU3MOB, BOCHPHUITHE 3BYKOB JKHBOTHBIMU,
3€MJIETPSCEHUE, CEHCMUYECKHE BOJIHBI, IIyHaMH, 3XO, LBETAa TeEJl, ONTHUYECKHUE SIBICHUSA B
npupoje, OHOJOrMYecKoe JAeWCTBUE BUIUMOIO, YIbTPa(QHUOIETOBOIO M PEHTTEHOBCKOIO
U3ITy4YeHUHN, €CTeCTBEHHBIM paJMOAKTUBHBIA (OH, KOCMUYECKHE JIy4d, paAHMOaKTHUBHOE
W3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, JECUCTBUE PAAUOAKTUBHBIX M3JIyYEHUH HA OPraHu3M
YeJl0BeKa), MPH ITOM MEePEeBOAUTH MPAKTHUECKYIO 3a/1a4y B YU€OHYIO, BBIACISAThH CYILIECTBEHHBIE
cBOMcCTBA (NMPU3HAKN) (PU3HYECKUX SBICHUH;

®  ONUCHIBATH M3YyYEHHBIE CBOWCTBA Tell M (PU3UYECKHUE SBIICHUS, UCIONB3Ys (U3HUECKUE
BEITUYMHBI (CPEHSSI U MTHOBEHHAsI CKOPOCTh Tella MIPU HEPAaBHOMEPHOM JIBHKEHHH, YCKOPEHUE,
nepeMenieHue, MyTh, YIoBas CKOPOCTb, CHJIa TPEHWUS, CHJIa YIOPYIOCTH, CHUJIa TSDKECTH,
YCKOpEHHE CBOOOIHOTO MaJieHUs, BEC Tejla, UMIYIAbC Tela, UMITYJIbC CUJIbl, MEXaHH4YecKas
paboTa ¥ MOIIHOCTh, MOTEHIMATIbHAS DHEPrus Tejla, MOTHSATOrO Haj MOBEPXHOCTHIO 3EMIIH,
MOTEHUMAaIbHAs SHEPrusl CXKAaTOM MNPYXKUHbI, KUHETHUYECKas SHEPrus, IMOJIHAsg MeEXaHH4YecKas
SHEprusi, Mepuoj M 4YacTtoTa KoJieOaHWid, UIMHA BOJHBL, TPOMKOCTH 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, IOKa3arelb MPEJOMIIEHUS Cpebl), NMPU ONUCAHUM TMPaBWIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCHOJB3YyEeMbIX BETMYMH, 0003HAYEHUSI U €IUHUIBI (PU3UUECKUX BEIUYUH,
HaXouTh (OPMYJbI, CBA3BIBAIOIINE AAHHYIO (PU3MUECKYIO BEIMYMHY C JPYTMMHU BEIMYMHAMH,
CTPOMTH IpaUKH U3yUYEHHBIX 3aBUCUMOCTEHN (PU3NMUECKUX BEJINYMH;

®  XapaKTepHu30BaTh CBOICTBa Tel, (pu3ndeckue sSBICHHUS M INPOLECCHI, MCIOJb3Ys 3aKOH
COXPAHEHHUsl DHEPIUH, 3aKOH BCEMHPHOIO TITOTEHHUs, MPUHLHUI CYNEPHO3ULUU CHJI, IPUHLUI
OTHOCUTENBHOCTH [anunes, 3akoHsl HbIOTOHA, 3aKOH COXpaHEHHUs HMITYJbCa, 3aKOHBI
OTPaXXEHMsI U IPEJIOMJIICHUSI CBETA, 3aKOHBI COXPAaHEHUs 3apsA70BOIO M MACCOBOTO YHUCEN NPHU



SJICPHBIX pEaKIUsIX, IPU ATOM JaBaTh CIOBECHYIO (POPMYTUPOBKY 3aKOHA W 3alUCHIBATH €ro0
MaTeMaTH4YEeCKOE BHIPAKCHNUE;

e  OOBICHATH (PU3NUECKUE TPOIIECCHl M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYaIHi
MIPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBISBIISTH MPUYHHHO--CIICJICTBCHHBIC CBS3HU, CTPOHTH
oObsicHeHHEe M3 2—3 JIOTUYECKUX IIaroB € OMOpPOW Ha 2—3 M3YYCHHBIX CBOWCTBA (PH3MUECKUX
SBJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacy€THBIC 3a7aun (OMUPAIONIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI), UCIOJIb3YS
3aKOHBI M (HOPMYIBI, CBS3BIBAIOMIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBUS
3aJaud 3alUChIBaTh KPAaTKOE YCIOBHE, BBISABIISATH HEIOCTAIONIME WM HM30BITOYHBIC JaHHBIC,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOUMEIE IS PEIICHUS, MPOBOJANTH PACUETHI U OICHUBATH
PEATMCTUYHOCTH MOJYYCHHOTO 3HaUCHUs (PU3UYECKON BEIINIHHBL,

®  pPacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOYKHO PEUIUTH MPH MOMOIIN (PU3UIECKUX METOJIOB,
UCTIONB3Yysl OTHCAHWUE WCCIENIOBAHMS, BBLICIATH IPOBEPSIEMOE MPEAINOJIOKEHUE, OICHUBAThH
MPaBUIBHOCTh TOPSAKA TPOBEACHUS WCCIEIOBAHUS, JelaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yIbTaThl HAOIIOACHUH U OTIBITOB;

®  IIPOBOJUTH OIBITHI MO0 HAOTIOACHUIO (PU3NICCKUX SBICHUN WM (PU3UUECKUX CBOMCTB TEJ
(u3ydyeHue BTOpPOrO 3akoHa HbBIOTOHA, 3aKOHA COXpAaHEHHS DSHEPTHH, 3aBHCUMOCTH IepHOJa
KOJIEOaHWH TIPY)KUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aAMILTUTYIBI MaJIbIX KOJEOaHUH, MPSIMOJMHEHHOE PACcCIPOCTPAaHEHUE CBETA, Pa3jioKeHUE Oeoro
CBETa B CHEKTp, M3yUYEHHE CBONCTB M300paK€HUS B IUIOCKOM 3€pKajieé U CBOHCTB M300pakeHUS
npeaMeTa B COOMpaAroNieil JTH3e, HaOMI0IeHNe CIUTONIHBIX U TMHEHYaThIX CIICKTPOB M3ITyICHNUs):
CaMOCTOSITEIIEHO COOMPAaTh YCTAaHOBKY M3 U30BITOYHOTO Habopa 000pyHAOBaHUS, OTIMCHIBATH X0/
OTIBITa M €T0 PEe3yJIbTaThl, POPMYITHUPOBATH BHIBOIBI,

® [POBOJIUTH NpPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HU3MEPEHH, Ompenenss cpeaHee
3HAYCHHE M3MEPSIEMON BeTUYUHBI ((POKYCHOE PacCTOSTHHE COOMparoIIel JTMH3bI), 000CHOBBIBAThH
BBIOOD crtoco0a n3mepeHus (M3MEPUTEIIBHOTO MPUOopa);

® [POBOJUTH HCCJIENOBAaHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYMH C HCIOJIb30BAHUEM
MPSMBIX M3MEpEHUil (3aBUCUMOCTh MYTH OT BPEMEHM NpPU PAaBHOYCKOPEHHOM JBHKEHHH O€3
Ha4yaJlbHOM CKOPOCTH, Mepuoja KoJeOaHW MaTreMaTH4YeCKOro MasTHHKAa OT JJMHBI HUTH,
3aBUCHUMOCTH YTJla OTPa)KE€HHUs CBETAa OT yrja MaJeHus U yria MpeJoOMIICHUs OT yriia MajeHus):
IUTAHUPOBATh MCCIIEOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTATHI
MOJIyY€HHOM 3aBUCHMOCTH (PU3WYECKUX BEJIMYUH B BUJIE TaOIUI] U TpadUKOB, JeJIaTh BHIBOIbI
0 pe3ysibTaTaM HCCle0BaHMUS;

® [POBOJUTH KOCBEHHBIE H3MEpPEHUs (PUINYECKUX BEJIUYUH (CpelHsii CKOPOCTb U
YCKOpEHHE Tejla MpU PaBHOYCKOPEHHOM [IBIKEHUH, YCKOpEHHE CBOOOJHOTO TMaJeHus,
KECTKOCTh MPYKUHBI, KOIPPHUIIMEHT TPEHUSI CKOIbKEHHUS, MEeXaHu4eckas paboTa U MOITHOCTb,
4acToTa U MepuoJ KojaebaHui MaTeMaTH4eCcKOro U MPY>KUHHOTO MasTHUKOB, ONTHYECKas CHiia
coOuparomield  JUH3BL, PAJAUOAKTUBHBIN  (OH): IUTAHMpPOBATH U3MEpPEHHs, coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBITIOJHATH U3MEPEHHUSI, CIEAYS MPEI0KEHHON HHCTPYKIINH,
BBIYHCIISATH 3HAYCHUE BEIMYMHBI U aHAIU3UPOBATH MOJYYCHHBIC PE3yIbTaThl C YIETOM 3aJlaHHOM
MOTPEIIHOCTH U3MEPEHUN;

e coOmoOjaTh TMpaBWiIa TEXHUKHM Oe30macHoCTH Tmpu  paboTre ¢ J1abopaTOPHBIM
obopynoBaHueMm;

e  pa3iMyaTh OCHOBHBIC MPU3HAKH M3YYECHHBIX (DU3MUECKUX MOJIENe: MaTeprallbHas TOUKa,
abCOIOTHO TBEPAOE TENO, TOYSUHBIN HCTOUHUK CBETA, JIy4, TOHKAs JIMH3A, MJIaHEeTapHas MOJIeTh
aToMa, HyKJIOHHAsI MOJIeNIb AaTOMHOTO SI/Ipa;

®  XapaKTepU30BaTh MPHUHIIMIIBI JEHCTBHS U3y4EHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C OMOpoi Ha WX OmHMCaHUs (B TOM YHUCIE: CIHIOMETP, JATUYUKHU TOJOKEHHUS, PACCTOSHUS U
YCKOpEHUS, pakKeTa, OJXOJIOT, OYKH, IMEepHUCKOl, (oToammapar, ONTHYECKHE CBETOBOJIbI,



CIIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUSA O CBOMCTBAX (U3UUECKUX
SABJICHUH U HEOOXOJUMBbIE (PU3HUECKIE 3aKOHOMEPHOCTH;

®  HCIIOJIb30BAaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKHU H3YYEHHBIX TEXHUYECKHX YCTPOICTB,
U3MEPUTENBHBIX MPUOOPOB UM  TEXHOJOIMYECKUX IPOLIECCOB IPU  PELIEHUU Yy4eOHO--
MPAKTUYECKUX 3a]ad, ONTHUYECKUE CXEMBI ISl IIOCTPOCHUS M300pakeHUI B TUIOCKOM 3e€pKajie U
coOuparoIel JuH3e;

® TPUBOAUTH MpUMEpPHl (HAXOAWTh WHGOPMAIMIO O TMPUMEpax) MPAKTHIECKOTO
WCTIOJb30BaHUsl (PU3MYECKUX 3HAHWI B TOBCEAHEBHOW JKM3HU Ui oOecrieyeHns 0€301macHOCTH
npu oOpamieHHd ¢ NpuOOpaMH W TEXHHUYECKHMMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBBS W
COOITIOJICHHUS HOPM KOJIOTUYECKOTO TIOBEJICHUS B OKPY)KAIOLIEH Ccpeie;

® OCYHIECTBJIATh MOUCK HHPOpManuu (¢usndeckoro cojepkanus B HHTepHere,
CaMOCTOSITENIBHO  (OpMyNnUpyst  MOUCKOBBIM  3ampoc, HAXOAWTh IYTH  OIpENeICHUS
JIOCTOBEPHOCTH TMOJTY4€HHON MH(OpPMalMM HA OCHOBE MMEIOLIUXCS 3HAHUM U TOTIOJTHUTENIBHBIX
HCTOYHUKOB;

®  WCIIOJIb30BaTh INPH BBINOJIHEHWN YYEOHBIX 3a/laHUi HAayYHO--TIONMYJSIPHYIO JHUTEpaTypy
(Gbu3NUeCcKOTro CcoJepXxaHus, CIpaBOYHbIE MaTepuasbl, pecypcbl cetu HTepHeT, BianeTh
npuéMaMH KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHMs HHPOpPMALMKU W3 OJHOW 3HAKOBOM
CUCTEMBI B APYIYIO;

e  Cco3JaBaTh COOCTBEHHbIE MMCHMEHHBIE U YCTHBIE COOOIIEHHs HAa OCHOBE MH(OPMAIINH U3
HECKOJIbKUX HMCTOYHHMKOB (DU3UYECKOTO COJIEp’KaHUsl, MyOIMYHO MPEJCTaBIsTh PE3yJIbTaThl
MIPOEKTHOM WJIM HCCIEI0BATENbCKOW NESATENIbHOCTH, IMPH ATOM TIPaMOTHO HCIOJIb30BaTh
M3YYEHHBIN MOHATUIHBIN ammapar u3y4yaemoro pasjena (pU3MKd U COMPOBOXKAATH BBICTYIJICHHE
MIPE3CHTAINEH C YIETOM 0COOCHHOCTEH ayIUTOPHUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonnuecTBo yacos
HaumenoBanue
No Pa3IEIIOB 1 TeM Bee KonTpons | Ilpakruuec | OIEKTpOHHBIE (IU(POBLIE)
/o HBIE KHe 00pa3oBaTeNIbHbBIE PECYPCHI
MIPOrPaMMBI ro
paboThl paboThl

Pa3nes 1. @usuka u eé poJb

B IIO3HAHUU OKPYKAKOIIECT0 MUPa

11 ®dusnka - HayKa O ) 0 bubnuotexa [JOK
' IpUpOJIe https://m.edsoo.ru/7f416194
10 duznueckue ) 1 bu6moreka [IOK
' BEJIMYMHEI https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAY4HBIN ’ 1 bubnuoreka [IOK
’ METO/, O3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazgeny 6
Paspnen 2. IleppoHayasibHbIe CBeICHUSI 0 CTPOCHUH BEIECTBA
bu6moreka [IOK
2.1 Crpoenme emectsa I 0 https://m.edsoo.ru/7f416194
2.2 falsii}fa?ggme 2 1 bubmorexa HOK
’ o https://m.edsoo.ru/7f416194
YaCTHI[ BEIIECTBA
73 ArperatHbie ’ 0 bubnuorexa [JOK
) COCTOSIHUS BEIIECTBA https://m.edsoo.ru/7f416194
Hroro mo pazgeny 5
Paznen 3. /IBu:keHHe U B3auMoO/ieiicTBUE TeJl
31 MexaHndeckoe 3 0 bu6mmoreka [IOK
’ JIBUKEHUE https://m.edsoo.ru/7f416194
39 Wuepius, macca, 4 1 bu6moreka [IOK
' IUIOTHOCTD https://m.edsoo.ru/7f416194
bu6moreka [IOK
3.3 | Cuna. Buper cun 14 2 https:/m.edsoo.ru/7f416194
Wroro no pazgeny 21
Paznea 4. J/laBienne TBEPABIX TeJl, JKUAKOCTE U ra3oB
Hasnenue. [lepenaua
41 JTABJICHUS TBEPABIMU 3 0 bu6mmoreka [JOK
) TeIaMH, JKUJIKOCTIMU https://m.edsoo.ru/7f416194
¥ Ta3zaMu
bu6mmoreka [JOK
4.2 | Jlasnenue xumcoctu > 0 https:/m.edsoo.ru/7f416194
43 AtmocdepHoe 6 0 bubnuoreka [IOK
) JIaBIICHUE https://m.edsoo.ru/7f416194
JlelicTBUE KUIKOCTH
44 U ra3a Ha 7 3 bubmuoreka [JOK

MOTPY’KEHHOE B HUX
TEJ0

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




Hroro no pazneny

| 21 ]

Paznen 5. Pabora m MoHOCTBL. JHeprus
bubnuoreka [IOK
> Pabora 1 mompocTs 3 I https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctsie MexaHH3MEI > ! https://m.edsoo.ru/7f416194
53 MexaHndeckas 4 1 bu6mmorexa [IOK
' SHEPTUst https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 12
YACOB I10 ITPOT'PAMME




8 KVIACC

KonnuectBo yacos

No Hanvenosaine K 11 DOnexTpoHHbIe (ITU(GPOBHIL)
n/_n PasicJIon 1 TeM Bee o o e 00 a3cI))BaTeanI§e gc CBI
[POrpaMMbI ro HBIC Kue p pecyp
paboTsl paboThl
Paznen 1. TensioBble siBJIeHUsI
11 Crpoenue u 7 0 bubnuorexa [JOK
' CBOMCTBA BEIIECTBA https://m.edsoo.ru/7f4181ce
10 TermoBeie 71 5 bu6mmorexa [IOK
' IPOLIECCHI https://m.edsoo.ru/7f4181ce
Wroro no pazgeny 28

Pazjnen 2. DilekTpuyecKre U MATHUTHbIE SIBJIEHHU S

DNEeKTPUUYECKUE
71 3apsbl. 7 1 bubnuotexa [JOK
3apspKeHHBIE Tea U https://m.edsoo.ru/7f4181ce
WX B3aUMOJICHCTBUE
29 ITocTossHHBIH 20 7 bu6moreka [IOK
ANEKTPUIECKUIN TOK https://m.edsoo.ru/7f4181ce
73 MaruutHbie 6 15 bubnuotexa [JOK
SIBJICHHSI https://m.edsoo.ru/7f4181ce
24 DJIEKTpOMarHuTHas 4 0 bubnuorexa [JOK
WHTYKITAS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 63 3 145

YACOB I10 [IPOI'PAMME




9 KJIACC

KonnuectBo yacos

No HanmenoBanme K 11 INEKTPOHHEIS
0 Be OHTPOJ paKThye (bpossie)
1/ pa3esioB U TeM b c
I HPOrPaMMBI e e e 00pa3zoBaTesbHbIC
ro pecypchl
paboThl paboTsl
Paznea 1. Mexanun4yeckue iBJICHUSA
1\/1[;12;1;1;2;1(06 bu6moteka [IOK
1.1 A 10 1 https://m.edsoo.ru/7f41a4a
CIIOCOOBI €10 6
OITMCAHUSs =
B3anmopeiictere bubmorexa LOK
1.2 a 20 3 https://m.edsoo.ru/7f41a4a
Te
6
3aKOHbI bu6moreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a4a
COXpaHCHHUS p
Hroro no pazneny 40
Pa3pen 2. Mexannyeckue KoJj1e0aHus1 M BOJTHBI
MexaHnn4deckue bubmorexa IIOK
2.1 7 3 https://m.edsoo.ru/7f41a4a
KOJIeOaHus 6
Mexanndeckue bubmorexa IIOK
2.2 8 3 https://m.edsoo.ru/7f41a4a
BOJIHBL. 3BYK 6
Hroro no pazneny 15

Pa3znes 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI

eaiZIjITep;MarHHTHO bubnuorexa [JOK
3.1 6 2 https://m.edsoo.ru/7f41a4a
AIIEKTPOMArHUTHBI 6
€ BOJIHBI =
Uroro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
3aKOHbI bubmuoreka [JOK
4.1 pacnpocTpaHeHus 6 2 https://m.edsoo.ru/7f41a4a
cBeTa 6
JIMH3BI 1 bu6mmoreka [JOK
4.2 ONTHYECKHE 6 3 https://m.edsoo.ru/7f41a4a
pUGOPHI 6
Paznoxenue bu6mmoreka [JOK
4.3 Oenoro ceera B 3 2 https://m.edsoo.ru/7f41a4a
CIIEKT] 6
Hroro no paszneny 15

Pa3nen 5. KBaHTOBELIE SIBJEHUS




Hcnyckanue u

bubmuoreka [IOK

5.1 MOIJIOIIIEHUE CBETA 4 1 https://m.edsoo.ru/7f41a4a
aTOMOM 6
CrhocHIe bu6mmoreka [{OK
5.2 P 6 1 https://m.edsoo.ru/7f41a4a
aTOMHOTO si/Ipa 6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a
6
Hroro no pazneny 17

Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOYJIb

[ToBTOpEHUE N
00001eHne

bu6mmoteka [IOK

6.1 coJiep’KaHus Kypca 9 2 https://m.edsoo.ru/7f41a4a
¢usuku 3a 7-9 6
KJiace
Uroro no pazneny 9
OBIEE KOJIMYECTBO
YACOBIIO 102 27

[TPOT'PAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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