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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha yYpOBHE OCHOBHOT'O 00IIero o0pa3oBaHUs
COCTaBJICHA HA OCHOBE IMIOJOXXKEHUM U TpeOOBaHWN K pe3ysbTaram
OCBOEHHSI Ha 0a30BOM ypOBHE OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBI,
npeacraBieHHblx B I'OC OO0, a takxe ¢ y4€toM (QenepanbHOR
paboueit mporpammbl BocnutaHus U KoHuenmuu —mpenogaBaHus
y4eOHOTo ipeaMera « Du3nKay.

Conepxanue  mporpamMmbl 1Mo (U3MKE  HalpaBJICHO  HA
dbopMHpOBaHNE €CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYalOUIMXCsA U
OpraHu3alMI0 W3y4YeHUs (PU3NKK Ha JACSITENIbHOCTHOM OcHOBe. B
nporpamme 1o (pU3NKe YIYUTHIBAIOTCS BO3MOXKHOCTH y4€OHOTO MpeaMeTa
B peanuzanuu TpedoBanuit ®I'OC OO0 k mIaHUpPyeMbIM JTUYHOCTHBIM U
MeTaIpeAMETHBIM pe3yjbTaTaM OOYyYEeHHS, a TaKXKe MEXKIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHUAI.

[Iporpamma 1o Qu3uke ycTaHaBIMBAET paclpejesieHne y4eOHOTro
Marepuaia mo rojaaMm oOydeHus (Mo Kiaccam), mpeajaraeT MpUMEpHYIO
MOCJIEIOBATEIBbHOCTh M3YyUYEHHs] TEM, OCHOBAHHYIO Ha JIOTUKE pPa3BUTHUS
MPEIMETHOTO COJEp)KaHWs ¢ y4€Te BO3PACTHBIX OCOOCHHOCTEH
00yyJarommxcs.

[Iporpamma 1o ¢usuke paszpaboTaHa C 1EIbI0  OKa3aHUS
METOJMYECKON MOMOIIU YYUTEII0 B CO3JaHUU padodeil mporpamMMmbl IO
y4eOHOMY MPEIMETY.

®dwusuka SBISETCS CUCTEMOOOPA3YIOIINM /TSl €CTECTBEHHO-HAYIHBIX
y4eOHBIX MPEAMETOB, MOCKOIbKY (DU3MYECKUE 3aKOHBI JIEKAT B OCHOBE
MIPOIIECCOB U SBJICHUM, N3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH U
¢u3mdeckoil reorpadueit, BHOCHUT BKIAJ B €CTCCTBEHHO-HAYYHYIO
KapTUHY MUpA, MPEAOCTaBIsIeT Hanboliee siCHble 00pa3lbl NPUMEHEHUS
HAay4YHOT'O0 METOJIa TIO3HAHUS, TO €CTh CI0CO0a MOJyYEeHHs TOCTOBEPHBIX
3HAaHUU O MUpE.

Opnna u3 riIaBHBIX 3a7a4 (PU3UYECKOrO OO0pa3oBaHUSI B CTPYKTYpE
o0miero oopazoBaHusi COCTOUT B (DOPMHUPOBAHUH €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH M MHTEpEca K HayKe Yy 00ydaromuxcsl.

N3yuenue pusuku Ha 0a30BOM YpPOBHE MpEIOJIaracT OBJIAJCHHE
CIEAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yUMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAay4YHO OOBSCHSTH SIBJICHUS;



OLICHUBATh U IOHUMAaTh OCOOEHHOCTH HayYHOI'O UCCIEAOBaHUS;
MHTEPIPETUPOBATh JAHHBIE W HUCIIOJIb30BaTh HAy4YHbIE J10KAa3aTEIbCTBA
JUISL TIOJTYYEHUS BBIBOJIOB.

[enn wu3ydyeHuss (U3MKK Ha ypOBHE OCHOBHOTO  OOIIETrO
oOpa3zoBanus omnpeneneHsl B KoHuenuuu mnpenogaBaHusi y4eOHOTo
npeamera «@Pusnka» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
@denepanyy,  pealM3yOIIUX  OCHOBHBIE  00mIeo0pa3oBaTeIbHBIC
Iporpammsl, yTBepkAEHHOW pemenneM Komuterum MuHuncrepcTa
npocsetienus: Poccuiickoit @enepanuu (mpotokon ot 3 aexadps 2019 r.
No [TK-48H).

Hean nzyvyenus Gpuankm:

NpUOOpETEHNE HWHTEpeca M CTPEeMJICHHMs] OOydaroluxcs K HAay4YHOMY
U3YYEHUIO NPHUPOABI, PAa3BUTHE WX HMHTEIUIEKTyAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI];

pa3BUTHE TNPEICTABICHWA O HAy4YHOM METOAE€ TO3HaHUS U
dbopMHpOBaHHE WCCIEIOBATEILCKOTO OTHOIICHHS K OKPYXKaIOIIUM
SBJICHUSIM;

(GopMHpOBaHHE HAay4YHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa H3y4EHUs
OCHOB CTPOEHHS MaTepUH U (PyHAAMEHTAJIbHBIX 3aKOHOB (PU3UKU;
dbopMupoBaHUEe MPEACTABICHUI O poid (U3UKHK IS Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUI;

pa3BUTHE  MpPEACTABIEHUH O  BO3MOXKHBIX  cepax  Oymyuiei
po(hecCHOHAIBHOM AEITEeIbHOCTH, CBA3aHHON ¢ (PU3UKOM, IOJrOTOBKA K
JanbHeieMy oOy4eH!IO B 3TOM HAlpaBJICHUU.

JlocTmkeHne OSTUX Ieled mporpaMMbl MO (PU3MKEe Ha ypOBHE
OCHOBHOTO  00miero  oOpa3oBaHUsi  OOECIIEYMBAETCA  PEIICHUEM
CJIEIYIOIIMX 3a4a4:
npuoOpeTeHue 3HAHUKW O JUCKPETHOM CTPOEHHUU  BEIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SABJICHUSX;

NpUOOpPETEHUE YMEHUI ONUCHIBaTh U OOBACHATH (PU3UUYECKUE SIBJICHUS C
WCIIOJIB30BAHNEM ITOJIyYEHHBIX 3HAHMI;

OCBOCHHME METOJOB pEUIEHUS MPOCTEHIIMX PacUyE€THBIX 3aJad C
HCIIO0JIb30BAaHUEM (bu3nUecKux MOJEJIEH, TBOPUYECKUX u
IIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJI01aTh TPUPOIHBIE SIBICHUS U BBIIOJIHATH OIBITHI,
nabopaTtopHble pabOThl M SKCIEPUMEHTAJIBHBIE HCCIEIOBAaHUS C
MCIIOJIb30BaHNEM U3MEPHUTEIHHBIX MPUOOPOB;



OCBOCHHE MPUEMOB paboTHl ¢ mHpOpMaIel (U3UIECKOTO COMIepKaAHUS,
BKJTFOYast HH(OPMAITUIO O COBPEMEHHBIX JOCTIKCHUSIX (PU3UKH, aHAIA3 U
KPUTHUYECKOE OIICHUBaHUE HH(OpMAIUY;

3HaKOMCTBO €O  cdepaMu  NpOPECCHOHATBHOW  JIEATENbHOCTH,
CBS3aHHBIMH C  (HU3WKOW, ¥  COBPEMCHHBIMH  TEXHOJOTHSIMH,
OCHOBAaHHBIMU Ha IOCTHKEHUSIX (PU3UUYECKON HAYKH.

Ha u3ydenue ¢usuku (06a30BbINi YpPOBEHb) Ha YpPOBHE OCHOBHOTO
oOmero odpa3zoBanus oTBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2
yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B HefeNn0), B 9 kiacce —
102 yaca (3 yaca B HEJIETIIO).

[Ipeanaraemelii B nporpamme 1no (Gpu3uke nepeueHb J1abopaTopHBIX
paboT U OMBITOB HOCUT PEKOMEHIATENbHBIA XapaKTep, yUYUTEhb JellaeT
BBHIOOp TMpOBENEHUSI JIA0OPATOPHBIX pabOT U OMNBITOB C Yy4€TOM
WHJIUBUIYJIbHBIX 0COOEHHOCTEHN oOyyJarornuxcs, CIIUCKA
AKCIEPUMEHTAJIbHBIX 3aJlaHuM, MpejiaraéMbIX B paMKax OCHOBHOIO
rocyJapCTBEHHOTO 9K3aMeHa 1o (U3HUKe.



COILEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. @usuka v €€ posib B IO3HAHUU OKPYIKaK0IIEro MUpa.

®uszuka — Hayka O mnpupone. fBneHuns npuponbpl. Pusndeckue
SABJICHUS: MEXAHUYECKHE, TEIUIOBBIE, DSJIEKTPUUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3ByKOBBIE.

dusnyeckne BeMWUWHBL M3MmepeHwe (PU3NYECKHX  BEIUYHH.
@uznueckre mpuoOopel. [lorpemHocts wu3MepeHuil. MexayHapoaHas
CUCTEMA €AUHMUII.

Kak ¢usuka u apyrue ectecTBEHHbIE HAyKH H3Y4alOT IMPUPOILY.
EcTecTBeHHO-HayuYHBII METOJ TMO3HAHUSA: HAONIOJCHUE, TOCTaHOBKA
Hay4HOTO BOIIPOCA, BBIJIBMKEHUE THUIOTE3, DKCICPUMEHT MO IMPOBEPKE
TUnoTe3, o0bsICHEeHWe HaOmrogaeMoro sBiaeHusA. Omnucanne (Qpu3ndecKux
SIBJIEHUH C IIOMOIIbIO MOJIEJIEN.

Hemoncmpayuu.

MexaHnueckue, TEIUIOBbIE, SJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC
SIBJICHUSL.

duznyeckre MPUOOPHI U MPOIIeIypa MPAMBIX U3MEPEHHUA aHAJIOTOBBIM H
ur(ppOBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OmnpenenenHue 1EHbI IeEHUs TKaIbl U3MEPUTEIBHOTO MPUOopa.
N3mepenne paccTOsSHUM.

H3mepenne 00bEMa KUAKOCTH U TBEPIOTO TEA.

Ornpenenenre pa3MepoB MajbIX TEI.

N3mepenne Ttemmeparypsl MpPU MOMOIIU >KUIAKOCTHOIO TEPMOMETpaA H
JaTYuKa TeMIEpaTyphl.

[IpoBeaenune uccaeqoBaHUs MO MPOBEPKE TUIIOTE3BI: AATBHOCTh MOJIETA
IapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIBIIE BHICOTA
MyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBeICeHUS 0 CTPOCHUM BelllecTBa.

CrpoeHue BeleCTBA: aTOMbI U MOJIEKYJbI, UX pasmepbl. ONbITHI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEUIECTBA.

JIBr>keHue yactul] BeuiectBa. CBsI3b CKOPOCTU JBUKEHUS YACTHILL C
TeMriepaTypoil. bpoyHoBckoe nBmwkenue, nuddysusa. BzaumoneincTsue
YaCTHIl BEIIECTBA: MPUTHKCHUE U OTTAIIKUBAHUE.



ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH U
TBEPABIX (KPUCTAUIMYECKUX) Teld. B3auMoCBsI3b MEXAYy CBOMCTBaMH
BEILIECTB B pPa3HbIX arperaTHbIX COCTOSIHUSIX u 150:
ATOMHO-MOJICKYJIIPHBIM  cTpoeHHeM.  OCOOEHHOCTH  arperaTHbIX
COCTOSIHUU BOJIBI.

Hemoncmpayuu.

Hab6nronenne 6poOyHOBCKOTO IBYKCHHSL.

Habmonenune nuddysun.

HaGnronenue  siBneHud,  OOBSACHAIONIMXCA ~ TNPUTSHKEHUEM — WIU
OTTAJIKUBAaHUEM YaCTUII BEIIECTRA.

Jlabopamopnuie padbomot u onvimol.

Onenka JuaMeTrpa aTomMa METOJOM psAI0B  (C  HCMOJIb30BaHUEM
dbotorpaduit).

OnbITH IO HAOIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

OnBITH IO OOHAPYKEHUIO IEUCTBHS CHIT MOJICKYJIIPHOTO TIPUTSDKCHHS.

Pa3znea 3. /IBuskeHue U B3aMMOJAeHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE U  HEPABHOMEPHOE
newxkeHue. Ckopocts. CpenHsii CKOPOCTh MpPHU HEPABHOMEPHOM
IBIKEHUU. PacyéT myTu U BpEMEHU JIBUKEHUS.

SBnenne wHepuMM. 3aKOH HHEpUUH. B3auMMOIEHCTBHE TeENI Kak
MpUYMHA M3MEHEHUsSI CKOPOCTH JBWXEHUs Tel. Macca kak Mepa
uHepTHOCTH Tena. IlnotHocTh BemecTBa. CBA3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTRA.

Cuita Kak XapakTepucTrKa B3auMoAencTBUs Te. Chita yrpyrocTy u
3akoH ['yka. M3MepeHue cuibl ¢ MOMONIBIO AWHAMOMETpA. SIBIIeHUE
TATOTEHUSI U cuia TsokecTu. Cuia TSKECTH Ha JAPYyTrux IulaHeTax. Bec
tena. HeBecomocTh. CrioKeHUE CUII, HANIPABICHHBIX MO OJHOM MPSIMOIA.
PaBHopencTByromas cui. Cuna tpeHus. TpeHue CKOJBKEHHS U TPEHUE
nokos. TpeHue B IpUpoJie U TEXHUKE.

Hemoncmpayuu.

Ha6nronenue MexaHM4ecKoro IBMKEHUS Tela.

N3mMepeHne cKkopoCTH MPSIMOJIIMHENHOTO JBUKECHMUS.
HaGnronenue siBJeHUS WHEPITUH.

Ha6nronenue n3MeHeHHsI CKOPOCTH TIPH B3aUMOJCHCTBUH TEIL.
CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEI.

CroxeHue CUJl, HalpaBJICHHBIX 10 OJHOU MPSAMOW.

Jlabopamopnwie pabomul u onvimol.



OrnpeneneHre CKOPOCTH PaBHOMEPHOTO IBUKEHUS (IIApUKa B AKUJIKOCTHU,
MOJIEJTH JICKTPUUECKOr0 aBTOMOOMIIS M Tak Jiajee).

Omnpenenenre cpeaHEl CKOPOCTH CKOJIBKEHHUS Opycka WM IIapuka Mo
HAKJIOHHOU IJIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPIOTO TEa.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PaCTsKEeHUs (aedopmanun)
MPY>KUHBI OT MPUII0KEHHOM CHUITBIL.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUSI CKOJIBKEHHS OT
BECa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znea 4. /laBiieHne TBEPABIX TeJl, dKMAKOCTEH U ra30B.

HaBnenne. CrnocoObl yMEHBUIEHUS W YBEIUYECHHUS JaBJICHUS.
JlaBnenue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a OT 00bEMa, TEMIEpPaTypBhl.
Ilepenaua naBneHUs] TBEPABIMHU TENAMU, KUAKOCTAMHU M TrazaMH. 3aKOH
[Tackans. ITHeBMaTHUeCKUE MalIMHBI. 3ABUCUMOCTD JAaBJICHUS KUJKOCTH
oT rnyounsl. ['mapoctatuueckuii mapamokc. CooOmaronmecss cocybl.
[M'uapaBianyeckre MEXaHU3MBI.

Atmochepa 3emaum u armocepHoe naBineHue. [IpuuuHbI
CYILIECTBOBAHMS BO3AYIIHON o00osouku 3emin. Onwir Toppuyenu.
N3mepenne armocdepHOro AaBieHHUS. 3aBHUCHUMOCTb aTMOC(HEpHOTO
JaBJICHUS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl mis w3MepeHus
aTMOC(EepHOro 1aBICHUS.

JlelicTBME XKUIKOCTH M Tra3a Ha MOTPYKEHHOE B HHUX TEJIO.
BritankuBaromias (apxumenoBa) cuiia. 3akoH Apxumena. [lnaBanue tei.
Bosngyxonnasanue.

Hemoncmpauuu.
3aBUCHUMOCTb JAaBJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya gaBIeHUS )KUAKOCTHIO M Ta30M.

Coobmiaroiuecs: CoCy/ibl.

I'mpapaBnmyeckwmii mpecc.

[IposiBieHue necTBUS aTMOCHEPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJIIKMBAIOIIECH CUJIBI OT O0BEMA MOTPYKEHHOM YacTH
TeJa U MIIOTHOCTH )KUIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUKOCTH.
VYcnoBue miuaBaHus TE: MJIaBaHUE WIM MOTPYKEHUE TEJ B 3aBUCUMOCTHU
OT COOTHOUIIEHUS IUIOTHOCTEN TEJa U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON
B JKUJIKOCTh YacTH TeJa.



Onpenenenrue  BBITAJIKMBAIOIICH  CWIbL, JCHCTBYIOIIEWM Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CHWIIbL, JIEUCTBYIOLICH Ha
TEJIO B KUJKOCTH, OT MACChI Tea.

OnbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKUBAIONIEH CHIIBI,
JNEUCTBYIOIIE Ha TEJIO B XUIAKOCTH, OT OOBEMA NOrpyKEHHOH B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KUJIKOCTH.

KonctpynpoBanne apeomerpa WM KOHCTPYMPOBAHUE JIOAKA H
omnpeelIeHUE €€ rpy30MOAbEMHOCTH.

Paszpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexannueckas padbota. MoIHOCTb.

[IpocThie MeXaHW3MBI: pbl¥ar, OJOK, HAKJIOHHAS IUIOCKOCTb.
[IpaBuio paBHOBecusa pbryara. lIpuMeHeHMe mpaBUJIa pPaBHOBECHUS
peiuara K O10Ky. «3omotoe mpaBuwio» MexaHuku. KIIJ[ mpocteix
MexaHu3MOB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. KuHetndyeckas U mOTEHIIMAIbHASI YHEPTUSL.
[IpeBpaiienrie OJHOTO BHJIa MEXAHUYECKON SHEpruvd B APYroil. 3akoH
COXpPaHEHUS YHEPTUHU B MEXaHHKE.

Hemoncmpayuu.

[TpumMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopnuie pabomot u onvimol.
Omnpenenenre padOTHI CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Teja
10 TOPU3OHTAIBHON MOBEPXHOCTH.
HccnenoBanue yciioBril paBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IITIOCKOCTH.
N3ydenne 3aKkoHa COXpaHEHUSI MEXaHUYECKOM YHEPTUH.
8 KIIACC

Pa3nen 6. TensioBble siBJeHUS.

OCHOBHBIC TIOJIOKEHUA  MOJIEKYJISIPHO--KUHETUYECKONH  TEOpUU
CTpOEHHUs BeliecTBa. Macca W pa3Mepbl aTOMOB M MOJEKYJ. OIBITHI,
MOJTBEPKAAIOIIME OCHOBHBIE IOJOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM
TEOpUHU.

Monenu TBEPAOTO, KUJIKOTO U Ta3000pa3HOI0 COCTOSIHUI BEIECTBRA.
Kpucrannmuueckue u amopdubie Tena. OObSICHEHHE CBOWMCTB Ta3oB,
KUJKOCTEM W TBEPIBIX TEJI HA OCHOBE IIOJIOKEHHUH MOJICKYJISIPHO-
-KUHETHYeCKOM Teopuu. C(CmadyuBaHMEe U KANWUISIPHBIC SBJICHUS.
TennoBoe paciMpeHue U cxaTue.



Temmneparypa. CBsA3p TeMmmepaTypbl €O CKOPOCTBIO TEILUIOBOTO
NBIDKEHUST vacTull. BHyTpeHHsii »sHeprus. CrnocoObl HU3MEHEHUs
BHYTpPEHHEH SHEpPruM: TeIvionepenaya U COBEpIIeHHEe padoThl. Bumabl
TEIUIONEPEIaYu: TEIJIONPOBOIHOCTh, KOHBEKIHUS, U3TyUCHHUE.

KomnuectBo Temnotel. YaenpHas TEIUIOEMKOCTh — BEMIECTBA.
TermmooOMeH m TeIIoBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OajaHca.
[ImaBneHne W OTBEPACBAHME KPHUCTAJUIMYECKUX BEILIECTB. Y IEIbHAs
teryiora ruiaBienus. [lapooOpazoBanue u KoHjeHcauusa. Vcmapenue.
Kunenue. VYaenbHas Temora mapooOpa3oBaHus. 3aBUCUMOCTD
TEeMITepaTypbl KATICHUS OT aTMOC(EPHOTO JTaBIICHU.

BnaxHocTts Bo3myXxa.

DHeprus TOIJIMBA. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Ipunnunel pabotel  TemnoBbix ABurateneit KIIJ[ TemmoBoro
nBuratess. TeraoBble ABUTATEIU U 3aIIUTA OKPYXKAIOIIEH CPEIbL.

3aKOH COXpaHEHUSI M TMPEBpPAIICHUS DHEPIUM B  TEIUIOBBIX
Mponeccax.

Hemoncmpayuu.

Hab6nronenue OpoyHOBCKOTO JIBH>KECHHSL.

Hab6nronenue nuddysun.

HaGnronenue siBjeHUi cMauMBaHUS U KaMLISIPHBIX SBJICHUH.
Hab6nroneHue TemioBoro pacimmpeHus Tel.

W3meHenue naBiieHUs ra3a MpU U3MEHEHUM 00bEMa U HArpeBaHUM WITU
OXJIAXKJICHUU.

[IpaBwiia u3MepeHus TeMIEpaTyphl.

Buae! Termmonepenayn.

OxJtaxkieHue Ipyu COBEPIIICHUHU paOOThI.

HarpeBanue npu coBepIiiieHUN padoThl BHEITHUMU CUJIaMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
HaOmronenne kurenus.

Hab6nronenue noctosiHCTBA TeMIIepaTyphl MPH MJIABJICHUU.
Mojenu TenaoBbIX ABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

OnBITH IO OOHAPYKEHUIO IEUCTBHSI CHIT MOJICKYJIIPHOTO TIPHUTSDKCHHS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAILUIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbIThl IO HAOIOJIEHUIO TEIUIOBOTO PACIIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue qaBiaeHUs BO3yXa B Oa/IOHE IINPUIIA.



OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTH JIAaBJIEHUS BO3JyXa OT €ro
00BbEMa M HarpeBaHUs WIH OXJIAXKICHUSI.

[IpoBepka rumoTe3pl JMHEHHOM 3aBUCHUMOCTH JJIMHBI ~ CTOJOMKA
KHUJIKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHEHHMs BHYTPEHHEH OSHEpPruu Tejda B pe3yJbTare
TEIJIoNnepeayl U padOoThl BHEITHUX CHJL.

HccnenoBanue sBICHHUS TEMJIO00OOMEHA MPU CMEIMIMBAHUM XOJOJHON H
ropsityer BOJBL.

OnpeneneHre  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOW IIpH
TEMJI000MEHE C HATPEThIM METATMYECKUM HUIUHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BENIECTBA.

HccenenoBanue npouecca UCapeHus..

OnpeneneHre OTHOCUTEIBHOMN BIAKHOCTH BO3yXa.

Onpenenenre yeapHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3nen 7. JnekTpuyecKue U MATHUTHbIE SIBJICHUS.

OnexkTpu3zaumss Ten. JIBa  poma  DIEKTPUYECKUMX — 3aps/iOB.
B3aumopeiictBue 3apsbkeHHbIX Ted. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI
B3aMMO/JICUCTBUS 3aPSIKEHHBIX TEJl OT BEJIMYMHBI 3apsAJIOB U PACCTOSHUS
MEXy TeJIaMu).

DnekTpuueckoe Tmoje. Hanpsok€HHOCTh 3JIEKTPUYECKOrO  MOJIS.
[IpyHUUI Cyneprno3uluyd AIIEKTPUUECKUX IOy (HAa KayeCTBEHHOM
YPOBHE).

Hocurenu anekTpudecKux 3apsa0B. DJIEMEHTAPHBIN JIEKTPUYECKHUM
3apsn.  Crtpoenune aroma. [IpOBONHMKM ©  JUAIEKTPUKHU. 3aKOH
COXpaHEHUS IEKTPUUECKOT0 3apsiia.

DONEeKTpUYECKHA TOK. YCJIOBHUS CYLIECTBOBAHHUS BIIEKTPHUYECKOTO
TOKa. MICTOYHMKM IOCTOSHHOrO TOKa. [IEHCTBHS BJIEKTPHUYECKOTO TOKa
(TemioBo€e, XUMUYECKOE, MAarHUTHOE). DIIEKTPUUECKUI TOK B KUJKOCTAX
U Ta3ax.

Onextpuyeckas uenb. Cunma TOKa. DJIEKTPUYECKOE HaIpPsHKEHHE.
ComnpoTuBIileHHE MPOBOJHHKA. Y IEIBHOE COINPOTHUBIICHUE BEIIECTBA.
3akoH Oma qus ywactka nenu. IlocnenoBarenpbHOE M IMapajuleIbHOE
COEIMHEHHE MTPOBOIHUKOB.

PaboTa 1 MOIIHOCTB 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DJeKTpUYECKUEe LIENHU U MOTPEOUTENN 3JIEKTPUUECKON SHEPruu B OBITY.
KopoTtkoe 3aMbIKaHue.

ITocrosiHHBIE MarHUTHL. B3anMoJielicTBUE MOCTOSIHHBIX MarHUTOB.
MaruauTtHoe noje. MarauTHOE 1moJjie 3eMJIM ¥ €ro 3Ha4eHUe JJIs )KU3HU Ha



3emisie. OmbIT Opcrena. MarHutHoe TMOJie  3JIEKTPUYECKOrO  TOKA.
[IprumMeHeHne 3IEKTPOMAarHuTOB B TEXHUKE. J[€MCTBME MAarHUTHOTO OIS
Ha MNOPOBOAHUK C TOKOM. OJIEKTPOJABUIaTEIb IIOCTOSHHOIO TOKA.
Hcnonb3oBaHuE 2JIEKTPOJBUTATEICH B TEXHUUYECKMX YCTPOMCTBAX U Ha
TPaHCIIOPTE.

Onbeiter ®apaned. SfIBneHuMe  DIEKTPOMAarHUTHOM — MHIYKLIHM.
[IpaBuno  Jlenua. DIIEKTPOreHepaTOP. CnocoObl  MoJay4YeHUs
ANCKTPUYECKON DHEPruu. JEKTPOCTAHIIMM Ha  BO300OHOBIISIEMBIX
HWCTOYHMKAX SHEPTUM.

Hemoncmpauuu.

DIIeKTpU3aLHUS TE.
JIBa pojia SIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3apSHKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DJIeKTpOoCcTaTU4EeCKasi MHAYKIIUS.
3aKOH COXPAHEHHUS NEKTPUUECKUX 3aPsI0B.
[TpoBOHUKY U AUDIICKTPUKH.
MoienupoBaHr€ CUIOBBIX JIMHUN SJIEKTPUUECKOIO MOJISI.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JIenCTBUS NEKTPUUECKOTO TOKA.
DIIEKTPUYECKHUM TOK B )KUJKOCTH.
["a3oBbI1i pa3psia.
N3Mepenune cuiibl TOKa aMIEPMETPOM.
N3MepeHnune 2eKTpUIeCcKOro HaNps>KEeHUST BOJIbTMETPOM.
Peocrar u MmarasuH CONpOTUBIIEHUN.
BzanmopericTBrE MOCTOSTHHBIX MAarHUTOB.
MoienupoBaHr€ HEBO3MOXKHOCTH Pa3/IeICHUS MOJI0COB MarHUTa.
Mo ienupoBaHr€ MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.
OnsIT Opcrena.
MarauTHoOE MoJjie TOKa. DJIEKTPOMATHUT.
JlelicTBHE€ MAarHUTHOTO TOJIs Ha TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATED TIOCTOSHHOI'O TOKA.
HccnenoBanue siBICHUS 2JIEKTPOMATrHUTHOW UHAYKIIMH.
Omnerter apanest.
3aBUCUMOCTh HAIlPaBJICHUs] HWHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHS.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.



OnbITel 1O  HAOMIONCHUIO DJSKTpU3aALUM Tel HWHAYKUMEH W Mpu
COIPUKOCHOBEHUM.

UccnenoBanne neMCTBUS SIEKTPUYECKOrO IO HA MPOBOAHUKH H
TUBIEKTPUKHU.

COopka 1 mpoBepka padOTHI IIEKTPUIECKOMN TN MTOCTOSHHOTO TOKA.
N3mepenune u peryampoBaHue CHIIbI TOKA.

N3Mepenue u perynmmpoBaHUE HAMPSIKEHHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO 4Y€pe3 Pe3ucTop, OT
CONIPOTHUBJICHUS PE3UCTOPA U HANIPSIKEHUS! HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOILITUE 3aBUCUMOCTD 3JEKTPUYECKOTO
COIPOTHUBIICHUA NPOBOJHUKA OT €ro JJIMHBI, IUIOMAIA MONEPEYHOrO
CEUYEHUs U MaTepHaa.

[IpoBepka mnpaBuia CIOKEHHS HAIPSKEHUM MpPH TOCIEI0BATEIbHOM
COCMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia s CWIbI TOKa NPU MAPAJLICTBHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI IEKTPUUECKOI0 TOKA, UAYIIETO YePE3 PEIUCTOP.
Onpenenenrve MOIIHOCTA AJEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, MAYIIETO 4YEpe3 JAaMIIOUYKY, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMO/JICHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydyeHnne MAarHUTHOTO TIOJAS TOCTOSHHBIX MAarHUTOB TMpPU  HX
00BEIMHEHNH U PA3ACIICHUH.

HccnenoBanue neicTBUS 3JIEKTPUIECKOIO TOKAa HA MArHUTHYIO CTPEJIKY .
OnbITel, JEMOHCTPUPYIOIIUE 3aBUCHMOCTh CHWJIBl B3aUMOJCHCTBUS
KaTyIlIKu C TOKOM M MarHuTa OT CWUJIbI TOKa U HalpaBJieHUS TOKa B
KaTyIIIKE.

N3ydenne neiicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHctpyrpoBanue u uzydeHue padoThl 3J€KTPOIBUTATES.

N3mepenune KII/I anexTpoaBUraTeIbHON yCTaHOBKH.

OnpITEI MO UCCIAETOBAHUIO SIBJICHUS DJIEKTPOMATHUTHOW WMHIYKIUU:
HCCIIeIOBAaHNE W3MEHEHUM 3HAYEHMsI U HAMPABJICHUS WHIYKIIMOHHOTO

TOKA.
9 KUIACC

Pasznea 8. Mexanndeckue AiBJICHHUSA.



Mexannueckoe aprxkeHue. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCHUTENBHOCTD MEXaHUYECKOT O JBHKCHUS. PaBHOMepHOE
IIPSIMOJIMHENHOE BYKeHHEe. HepaBHOMEpHOE NPAMOIIMHENHOE IBUKEHHUE.
Cpennsisi 1 MTHOBEHHAs! CKOPOCTh Tela IPYU HEPAaBHOMEPHOM JBHKEHUU.

Yckopenne.  PaBHOYCKOpeHHOE  NPSIMOJIMHEMHOE  JIBUYKCHUE.
CBoOomHoe nmagenne. OneITe! [ ammnes.

PaBHOMepHOE nBMKEHME 1O OKpyXHOCTH. Ilepmon m wyacrora
oOpamtenusi. JluneliHas u yrioBas ckopocTH. LleHTpocTpemuTenbHOe
YCKOpEHHE.

IlepBoiii 3ax0oH Hprotona. Bropout 3akon Herotona. Tpernii 3axoH
Herorona. [IpuHIMII Cyniepno3uim CUll.

Cunma ympyroctu. 3akoH [I'yka. Cuna TpeHMs: CcWia TpPEHHS
CKOJIB)KCHUS, CHJIa TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuma TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. Y CKOPEHHE
cBoOomHoro maneHus. JIpmwkenue muaHeT Bokpyr Comnma. Ilepas
KOCMHYECKAsi CKOPOCTh. HEBECOMOCTD U EPETPY3KHU.

PaBHOBecue MaTepuanabHOW TOUKH. AOCONIOTHO TBEPAOE TEIIO.
PaBHOBecue TBEPAOro Teila € 3aKpEIUIEHHOM OCBhIO BpalleHUs. MOMEHT
cuisl. LlenTp TsoxecTH.

Nmnynee Tema. U3menenne wummynbca. Mmmynbc cuibl. 3akoH
COXpaHEHUS UMITYJIbCa. PEakTHBHOE NBMKEHNE.

Mexannueckass pabota M MomHOCTh. Pabora cun TsbKecTw,
ynpyroctu, Tpeaus. CBsi3b 3Hepruu u padotsl. [loTeHIManpHas 3Heprus
TeJla, MOAHATOTO HaJ MOBEPXHOCTBIO 3eMiu. lloTeHumanbHass sHEprus
cxaTton npyxuHbl. KnHetnueckass sHeprus. Teopema O KMHETHYECKOU
DHEPIUU. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUM.

Hemoncmpayuu.

Habmoienne MexaHU4eCKOro JABMKEHHUS Tela OTHOCUTEIHHO Pa3HBIX Tl
OTCYETA.

CpaBHeHME NyTE€Hd M TPACKTOPUM JBMXXEHHMS OJHOIO U TOTrO K€ Teja
OTHOCHUTEJIBHO PAa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanne Npu3HaKOB PaBHOYCKOPEHHOTO IBUKEHUS.

HaGumroienne NBMKEHUS TeNa 0 OKPYKHOCTH.

HaGntonenne MexaHWYEeCKUX SIBJICHUH, MPOUCXOIALUIMX B CHUCTEME
orcu€ra «Tenexka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM JIBHKCHUU
OTHOCUTEJILHO KaOMHETa (PU3UKHU.



3aBUCUMOCTh YCKOPEHHS TeJa OT MAacChl Tela M JEHCTBYIOLIEH HAa HETro
CHUJIBL.
HabutoieHue paBeHCcTBa CUJT ITPU B3aUMOJIEHCTBUU TEJL.
M3meHeHue Beca Tena pyu yCKOPEHHOM JBUKEHUU.
Ileperaya uMITysbca py B3aMMOJEHCTBUU TEN.
[IpeoOpazoBaHus S3HEPTUU MPU B3aUMOJACHCTBUU TEJL.
CoxpaHeHne UMIyJibca MpHU HEYIIPYTOM B3aUMOJECHCTBHM.
CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
HabutoieHne peakTHBHOTO ABMXKEHUS.
CoxpaHeHre MEXaHUYECKOW IHEPTUU TPU CBOOOHOM Ia/IEHUH.
CoxpaHeHHE MEXaHMYECKOW HSHEPrud IMpu JBWKEHUU Tejla IMO0A
JNEUCTBUEM IIPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.
KoncTpynpoBanue TpakTta [jsi pa3roHa W JajJbHEWIIEr0 PaBHOMEPHOIO
JBIDKCHUS IIapUKA U TETICHKKH.
OmnpeneneHre CpeaHEH CKOPOCTH CKOJIBKCHHSI OpycKa WM JIBYDKCHHS
IapUKa 110 HAKJIOHHOM IUIOCKOCTH.
OnpeneneHne yCKOpEHHUs Tella IPU PaBHOYCKOPEHHOM JIBHJKEHHH IIO
HAaKJIOHHOU INIOCKOCTH.
HccnepoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IMPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauyaJlbHOU CKOPOCTH.
[IpoBepka ruUMmOTE3bl: €CIU NpPU PABHOYCKOPEHHOM JIB)KEHUU 0€3
HayaJbHOM CKOPOCTH IIYTH OTHOCSTCA KaK psii HEUETHBIX YHUCEI, TO
COOTBETCTBYIOIIHNE MPOMEXYTKH BPEMEHHU OJTUHAKOBBI.
HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.
Omnpenenenre kKodhPUIMEHTa TPEHUS CKOJIBKEHUS.
Ornpenenenne KECTKOCTH NMPYKHUHBI.
Omnpenenenne pabOThl CUIIBI TPEHHUSI TIPU PABHOMEPHOM JIBIDKCHUHU Tela
10 TOPU30HTAIIBHON TOBEPXHOCTH.
Omnpenenenne paboThl CUJIBI  YIPYIOCTH TpU MNOABEME TIpy3a C
MCIIOJIb30BaHNUEM HEMOJBUKHOIO U TIOJIBUKHOTO OJIOKOB.
N3yuyeHune 3aK0HA COXpaHEHHSI SHEPTHUH.

Pa3znen 9. Mexannuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarensHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKH KOJICOaHUI:
Mepuoj, 4YactoTa, aMIUIUTyAa. MaremMaTUYecKuii W  NOPYKUHHBIN
MaaTHUKH. [IpeBpaiiienre sHepruu mpu KoyiedaTeIbHOM JIBIKCHHH.



3artyxatomue kosiebaHus. BriHyxkaeHHble KoseOaHusa. Pe3zoHaHc.
Mexannueckre BOJIHBL. CBOWCTBA MEXaHWYECKUX BOJH. [IpogonbHbIe U
MONepeYHble BOJIHBL. JlIMHA BOJHBI U CKOPOCTHh €€ paclpOCTpPaHEHUS.
MexaHnuecKue BOJIHBI B TBEPJOM TENE, CEICMUYECKUE BOJTHBI.

3Byk. ['pomkocTh 3Byka u BbICOTa TOHA. OTpakeHHE 3BYyKa.
NHuppa3Byk U yabTpa3ByK.

Hemoncmpauuu.

Ha6nronenue xoneOaHuii Ted MOJ ACHCTBUEM CHIIBI TSXKECTH W CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebaHuii Tpy3a HA HUTH U Ha TIPYKUHE.

HaGnronenue BRIHYKISHHBIX KOJICOaHMI 1 pe30HaHCA.

PacnipocTpanenue npoi0iabHBIX U MOMEPEYHBIX BOJIH (Ha MOJICIIN).
Hab6nroneHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimol.

Onpenenenve 4YacToThl W Iepuoja KojieO0aHUM MaTEeMaTHYE€CKOTO
MasiITHUKA.

Omnpenenenre 4acTOTHI U Meproa KoJieOaHU! MPY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepuojia KojaeOaHuil Mo IBEIIEHHOTO K HUTH
rpy3a OT JIJIUHbI HUTH.

HccnenoBanne  3aBUCUMOCTH  TIepHojaa  KOJ€OAaHWH  TPYKUHHOTO
MasiTHUKA OT MAcChI Ipy3a.

[IpoBepka HE3aBUCUMOCTH NEpHOJa KOJeOaHuil Tpy3a, MOABEIHIEHHOTO K
HUTH, OT MACChI Ipy3a.

OnbITh, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh MEpHOJia  KoJeOaHUi
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Pazgea 10. DiieKTpOMarHMTHOE I0JIe M JJIEKTPOMATHUTHBIE
BOJIHBI.

DJIEKTPOMAarHUTHOE IOJI€. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBa
ANEKTPOMArHWTHbBIX  BOAH.  [llkama  3JIEKTPOMArHUTHBIX  BOJIH.
Hcnonb30BaHuE 3EKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DIJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BoyiHOBBEIE
CBONCTBA CBETA.

Hemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.
Jlabopamopnuie padbomot u onvimol.



N3ydenne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOIO
tenedona.

Pazgen 11. CBeTroBble sIBJICHHS.

JlyueBas wmopxens cBera. lMcrounuku cBera. IIpsMonuHeinHoe
pacnpoctpaHenne cBera. 3atmMenus Connna u Jlynel. OTpaxkeHue cBera.
IImockoe 3epkano. 3aKOH OTPaKEHHUSI CBETA.

IIpenomnenne cBera. 3akoH nmpenomuieHuss cBera. [lomHoe
BHYTPEHHEE OTpa)k€HHE cBeTa. VCcronb30BaHME MOJHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX CBETOBOJAX.

JIunza. Xon nyueidt B nuH3e. Ontudeckas cucrema ¢oToanmapara,
MUKPOCKOIIA U Tejleckomna. a3 kak ontuyeckas cucrteMa. bimsopykocTs
U JaTbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CroskeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenue n300pakeHui B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

OnTHYeCcKui CBETOBO/I.

Xox myueit B coOuparoiieit InH3e.

XoJ1 1y4el B pacCErBarOIIECH JIUH3E.

[Toyyenue n300pa>keHri ¢ TOMOIIBIO JINH3.

[TpunHmn neicTBus GoroanmapaTa, MUKPOCKOTA U TEIECKOTIA.
Mopens rinasa.

Paznoxenue 6e1oro cBera B CIEKTP.

[Toyyenue 6em0ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimol.

HccnepoBanue 3aBUCUMOCTU yria OTPa)KEHUs CBETOBOTO Jyya OT yria
TaJICHHUS.

N3yuenune xapakTepucTUK U300paKeHus IpeIMETa B INIOCKOM 3epKalie.
Hccnenoanne 3aBUCUMOCTH yTila MPEIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

[Tomydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIIEH JIMH3HI.
Omnpenenenre GOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI COOMpArOIIeH
JINH3BI.

OnBITHI IO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.



OnbITEI MO BOCHPUATHIO I[BETA MPEIMETOB MPU MX HAOIIOJACHUU Yepe3
LIBETOBbIE (DPUIIBTPBHI.

Pa3gen 12. KBanToBbI€e sIBJIEHHS.

OmnswiTel Pezepdopaa u minanerapuas mojaens aroma. Mojens aToma
bopa. Ucnyckanue u normonieHre ceera atomoM. KBaHuThl. JInHenyaTeie
CIIEKTPBI.

PamnoaktuBHOCTE. Anb(da-, O6era- u ramma-uszmydeHus. CTpoeHHe
aTOMHOro snpa. HykiloHHass Monelb aTroMHOro sapa. M30Tombl.
PannoaktuBHbIE peBpaiienus. [lepuoa nomypacnaga aTOMHBIX sIIEp.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIIOBOTO M MACCOBOTO
YHCeIl. JHEPrusl CBSI3U aTOMHBIX sifiep. CBsI3b MAacChl M 3HEpTUM. Peakiuun
cuHTe3a U AeneHus saep. Mcrounuku sueprun ColiHIa U 3BE3.

Snepnasa sHepreruka. [[evCTBUsS pPaJUOAKTUBHBIX HW3JIyYEHHH Ha
KUBbIE OPTaHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3Ty4YeHUS U MTOTJIOMIECHUS.

CnekTpbl pa3InyHbIX ra30B.

CnekTp Bogopo/a.

Ha6nronenue TpekoB B kamepe Busnbcona.

Pabora cuéTunka HOHU3UPYIOUIUX U3ITYYCHUH.

Peructpanus uzmydeHus NpupoOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomoul u onvimol.

Hab6nrofieHue CruioniHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.
UccnenoBanne TPeKoB: U3MEPEHUE DHEPTUM YACTUIIBI MO TOPMO3HOMY
nytu (1o poTorpadusim).

N3mepenne paanoakTUBHOTO (hoHa.

IoBTOPUTEIBbHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENHEHO--0000MIAIONUH MOy  TPEIHA3HAYCH  JIS
CUCTEMATU3AMK W 000OLIEHUs MPEIMETHOTO COJEP)KAHHUS U OIbITa
JeSATENBbHOCTH, TPUOOPETEHHOTO TIPU U3YyYEHUU BCEro Kypca (pusuku, a
TaKXe JJIsl TOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IIO
buzuKe 1t 00y4aromuXCsl, BEIOPABIINX 3TOT YU4EOHBIN MpeMeT.

[Tpu M3yYCHUU JTAHHOTO MO/TYJISI peanu3yroTcs u
CUCTEMAaTU3UPYIOTCS  BHUJIBl  JIEATEIIBHOCTH, Ha OCHOBE KOTOPBIX
oOecrieunBaeTcsl  JOCTHKEHUE TMPEIMETHBIX M METalpeIMETHBIX
IJIAHUPYEMBIX pEe3yJIbTaTOB o0y4eHwus, dbopmupyeTcs
€CTECTBEHHOHAy4YHasi TPAaMOTHOCTh: OCBOEHUE HAy4YHBIX METOJIOB
UCCIICIOBAHUS SIBJICHUN TPUPOJBl W TEXHUKH, OBJIAJICHUEC YMECHUSIMHU



OOBSICHATh (PU3UYECKHE SBICHUS, NPUMEHSS TMONTyYCHHbIC 3HAHMUS,
pemarTh 3a1a4M, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.
[IpyuHUMNIMANBEHO AEATEIBHOCTHBIA XapakTep MJaHHOIO pasziena
peanusyeTcs 3a CYET TOTrO, 4TO OOydarolIUecs BBINOJIHSIOT 3aJaHus, B
KOTOPBIX UM MPEIIaracTcs:
Ha OCHOBE IMOJIyYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHATH
buznueckre SIBICHHS B OKPY>KAIOIIEH MPUPOJIE U MMOBCEAHEBHON KU3HU;
UCIIOJIb30BaTh HAy4YHBIE METOJbl HCCIEOBaHUS  (U3UYECKUX
SABJICHUM, B TOM UYHCIE JUIl TPOBEPKU THUIIOTE3 U IOJYYCHUS
TEOPETUYECKUX BBIBOJIOB;
OOBSACHATH HAay4YHblE OCHOBBI HamOoOJiee BaXKHBIX JIOCTHXKEHHI
COBPEMEHHBIX TEXHOJIOTUM, HaIpUMEP, MPAKTUYECKOTO UCIOJIb30BAHUS
PAa3IMYHBIX MCTOYHUKOB DHEPrMH HA OCHOBE 3aKOHA IMPEBPALLCHUS U
COXPAaHEHUS BCEX U3BECTHBIX BUJIOB JHEPIUU.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
HO ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA

N3yuenne ¢Gu3WKM Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHHS
HaMpaBJICHO HA JOCTUKEHUE JIMYHOCTHBIX, METAlpeAMETHBIX U
MpEeAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

B pesynbraTe u3yueHus QUMK HAa YpPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanust y oOydaronierocss OyayT CGOPMUPOBAHBI CIEAYIOIINE
JUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) naTpMOTHYECKOr0 BOCTIMTAHUSA:

— TPOSIBJIEHUE HMHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccHiicKol (U3NUECKO HAYKH;

— IIEHHOCTHOE OTHOUIEHHWE K JOCTHKEHUSIM POCCUMCKHUX YUYEHBIX-
-(pU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K AaKTHBHOMY Yy4YacTUIO B OOCYXJIEHUHM OOIIECTBEHHO
3HAYUMBIX ¥ OTHYECKUX TMpOOJeM, CBSI3aHHBIX C MPAKTHUYCCKUM
MPUMEHEHUEM JOCTHKEHUN (DU3UKH;

— OCO3HAaHUE BAXKHOCTH  MOPAIBHO--3TUYECKUX  IPUHIUIIOB B
NESTEIIbHOCTU YYEHOT0;

3) 3¢TeTH4eCKOTr0 BOCIIUTAHMS

—  BOCHPHSATHE OCTETUYCCKUX Ka4deCTB (U3MUECKOW HaykKu: e€
rapMOHUYHOTO TOCTPOCHUSI, CTPOTOCTH, TOUHOCTHU, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

— OCO3HaHUE IIEHHOCTU (PU3MUECKON HAayKH KaK MOIIHOIO MHCTPYMEHTa
MO3HAHUSI MHPA, OCHOBBI PA3BUTHUS  TEXHOJIOTMHM, Ba)KHEWILEH
COCTaBJISIOIIEN KYJIbTYPBHI;

— pa3BUTHE Hay4YHOU T10003HATEITHLHOCTH, HWHTEpeca K
MCCIIEIOBATENbCKOM AEATEIbHOCTH;

5) ¢opMupoBaHusi KyJAbTYpPbl 3I0POBbSI W 3MOIHOHAJIBHOIO
0/1aronoJry4us:

— OCO3HAaHHE IIEHHOCTH 0€30IMacHOTO o0pa3a J>KM3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BaXKHOCTU MPaBHl 0€30MMaCHOTO TMOBEJACHUS Ha
TpPaHCIIOPTE, HA IOPOTaX, C AICKTPUICCKUM U TEIUIOBBIM 000pYyI0BaHUEM
B JIOMAIITHUX YCJIOBUSIX;



— cOopMHUPOBAaHHOCTHh HaBbIKA pedieKCuu, MPU3HAHUE CBOETO IpaBa Ha
OIIUOKY U TaKOTO € MpaBa y APYyroro 4ejIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— aKTMBHOE Y4acTHE B PEUICHUU MPAKTUYECKUX 3aj7ad (B paMKaxX CEMbH,
o0pa3oBaTeIbHONM OpraHu3aluy, TOopojaa, Kpasl)) TEXHOJOTHYECKOU U
COIIMAJIbHOW HAINpPaBIEHHOCTH, TPEOYIOIIMX B TOM YHUCIIE U (HU3UIECKUX
3HAHUU;

— HWHTEpPEC K MPaKTUYECKOMY H3YYEHHUIO Mpodeccuii, CBS3aHHBIX C
bu3uKoN;

7) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

— OpUEHTAalUs Ha MpUMeHeHue GU3NUECKUX 3HAHUM JIJIS pelleHus 3a/1a4y
B 00JIaCTH OKPY’KAOIICH Cpebl, IJIaHUPOBAHMS TTOCTYIKOB U OIICHKH MX
BO3MO>KHBIX MTOCJIEACTBUM JIJIsI OKPYKAIOIIEH CPEIbI;

— OCO3HAHHUE TJIOOAIBHOIO XapaKkTepa 3KOJIOTMYECKUX MpoOsieM U MmyTei
WX PEIICHUS;

8) amantamum K U3MEHAIOIUMCS YCJIOBUSM CONHAJIBHOU H
NPUPOJAHON cpeabl:

— MOTPEOHOCTh BO B3aUMOJICCTBUU IPHU BBIIOJIHEHUHN UCCIEIOBAHUN U
MPOEKTOB (PM3MUECKONW HAMPABIECHHOCTH, OTKPHITOCTH OMBITY W 3HAHHUSAM
IPYTHX;

— TMOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPaKTHUYECKYIO
NEATEIbHOCTD;

— moTpeOHOCTh B (POPMHUPOBAaHWUM HOBBIX 3HAHWA, B TOM YHCIC
(bopMyIUPOBaTh UACH, TOHSTHS, THIOTE3bl O (PU3UUECKUX OOBEKTaX H
SBJICHUSIX;

— OCO3HaHHE ACPUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B
obnactu HU3HKHY;

— IUITAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETECHUU HOBBIX (DU3UUYECKUX
3HAHUU;

— CTPEMJICHUE aHaJu3UpPOBaTh W BBISBISATh B3aUMOCBSI3U TMPUPOJIBI,
oOIecTBa U YKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (HU3UYECKUX
3HAHUU;

— OLICHKA CBOMX JEHUCTBUH C YYETOM BIIHMSHHUS HAa OKPYXAIOIIYIO CpELy,
BO3MO>KHBIX TJI00AJLHBIX MOCJIECICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI



B pesynapTaTe ocBOeHHMs NOporpaMmbl MO (PU3MKE Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBanus y  oOyuaromerocs  OyayT
cOpMHUPOBAaHbl  MeTAaNpeAMeTHbIe  Pe3yJabTaThl,  BKJIIOYAIOIINE
MO03HABaTEIJIbHbIE YHHUBEpCaIbHbIE yueOHbIe JeucTBUS,
KOMMYHHKATHUBHBIC YHHBEpPCAIbHBIC YUCOHBIC NECUCTBUA, PETYJISATUBHBIC
YHUBEpPCATIbHbIC yueOHbIC TCHCTBHUS.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YUeOHbIE eiiCTBUSA

Bba3oBble Jioruyeckue aeiicTBUS:
BBISBJISITh W XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKA OOBEKTOB
(ssBIeHUN);
yCTaHaBJIMBATh CYIIECTBEHHBIN TMpHU3HAK KiIacCU(UKAIIMU, OCHOBAHUS
U1l 000OLIEHUSI U CPABHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTUBOPEUHST B PAacCMaTPUBACMBIX
dakTax, MaHHBIX W HAOTIOACHUSX, OTHOCAIIMXCA K (U3HUECKUM
SIBJICHUSIM;
BBISIBIIATh MIPUYUHHO--CJICICTBEHHBIC CBSI3U MPU M3YyUYCHUM (DU3NYECKUX
SIBIICHUH U TIPOIIECCOB, JIeJaTh BHIBOJBI C UCIIOIB30BAHUEM JICTYKTHBHBIX
Y WHAYKTHBHBIX YMO3AKIIOUCHUH, BBIIBUTATh TUIIOTE3HI O B3aMMOCBSI3IX
(M3UYECKUX BEIIMYNH;

CaMOCTOATENILHO BBIOUPATh CIOCOO pelieHus Y4yeOHOM (U3UUEeCKOM
3a/1auu (CpaBHEHHME HECKOJbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJIAIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICJICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckue J1eiCTBUS:
MCII0JI30BATh BOMIPOCHI KaK MCCIIEOBATEIHCKUNA HHCTPYMEHT ITO3HAHMUS;
MPOBOJIUTH IO  CAaMOCTOSATEIHLHO COCTABICHHOMY TIUIaHY  OTIBIT,
HECJIOKHBIA  (DU3MUECKUN OSKCIEPUMEHT, HEOONBIIOe HCCIEIOBaHHE
(DUBUIECKOTO SBIICHUS;

OIICHMBAaTh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIyYEHHYIO B X0/1€ UCCIIEIOBAaHUS WM SKCIIEPUMEHTA;

CaMOCTOATENLHO  ()OPMYJIUPOBATh  OOOOMMICHWS ¥  BBIBOJABI  IIO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOCHHS, OTIBITA, HCCIICIOBAHNS;
MPOTHO3MPOBATh BO3MOXKHOE JallbHEHWIee pa3BUTHE (UBHMUECKUX
MPOIIECCOB, a TaK)X€ BBIJBUTATh MPEANOJNOKEHUSI 00 MX pa3BUTUU B
HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:



MPUMEHSTH Pa3InIHbIC METO/bI, HHCTPYMEHTHI U 3aIIPOCHI TIPU TIOUCKE U

otOope MH(MOpPMALMKA WM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOU

¢bu3nueckoil 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(POPMALIUIO

pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHUS,

CaMOCTOSITENIFHO ~ BBIOMpAaTh ONTUMANbHYIO (OpMy TPEICTABICHUSA

uHGOpMAllMM W WUIIOCTPUPOBATh pEIIAEMble 3a/adll HECIOKHBIMH

CXE€MaMH, IMarpaMMaMu, HHOU rpadUKoi U 1X KOMOMHALIUSMH.
KoMMmyHukaTHBHBIE YHHBepcaibHbIe y4eOHbIe 1eHCTBHUS:

B Xoje oOCyXJeHusi ydeOHOTO MaTepualia, pe3yibTaToB JIaOOpaTOPHBIX

paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOil TeMbI

U BBICKa3bIBaTh WJICH, HALIEJICHHBIC HAa PEIICHUE 3aJa4l U HOJJepKaHue

OJ1aroXxenaTeIbHOCTH OOIIECHNUS;

COTIOCTABJIATh CBOU CYXKJEHUS C CYXKICHUSMU JPYIMX YYaCTHHUKOB

auanora, OOHapyKHBaTh Pa3IU4HUe U CXOACTBO TO3UIIHIA;

BBIP2YKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YJbTAaThl BBIIOJHEHHOTO (PU3NYECKOrO

OmbITa (FKCIIEPUMEHTA, UCCIICOBAHMUS, IPOEKTA);

NOHMMAThb W HUCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHAHOH U

WHANBUAYyAIbHONH pabOThl TpU PEIICHWH KOHKPETHOW (U3UYECKOM

po0OIIeMBlI,

IPUHUMATD 1I€JI1 COBMECTHOM AESITEIbHOCTH, OPraHU30BBIBATh AEHCTBUS

no e€¢ JOCTWKEHHUIO: paclpeiessiTb pOJH, OOCYXAaTh MpPOLECCHl U

PE3yNbTaThl COBMECTHOM pabOThI, 000011aTh MHCHHS HECKOIBKUX JIFO/ICH;

BBITIOJHATH CBOIO YacTh PaOOTHI, JOCTUTas KAUeCTBEHHOTO Pe3ysbTara 1o

CBOEMY HAIPaBJICHUI0O U KOOPJAUHHUPYS CBOM JEUCTBUS C APYTUMHU

YJIEHaMU KOMaH/1bl;

OILICHMBATh Ka4eCTBO CBOETO BKJIa/a B OOMIMI MPOIYKT MO KPUTEPHSIM,

CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YIaCTHUKAMU B3aMOJICHCTBHSL.

PeryasiTuBHbIE yHUBEpPCAJIbHbIEC YUeOHbIE 1elCTBUS

Camoopranusanmusi:

BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CHUTYyAIUIX, TPEOYIOMNX
TSt petieHust GU3NYECKUX 3HAHU;

OPUEHTHUPOBAThCS B  PA3IMYHBIX [OJXOJAX TMPHUHATHA PEIICHUM
(MHAMBUAYATBHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHHUMA
rpynmoin);



CaMOCTOSITENIFHO COCTaBISITh AJTOPUTM peHieHus (U3NYECKON 3amauu
WIM TUIaHa MCCIENOBAaHMUS C YYETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX  BO3MOXKHOCTEH,  apryMEHTHpOBaTh  IpejJiaracMble
BapUaHTHI pEIICHUM;
7enaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOIIHOHAJILHBIN HHTEJJIEKT:
JaBaTh aJ€KBaTHYIO OLIEHKY CUTYyalluu U MpeJiararh MjiaH €€ U3MEHEHHUS,;
OOBSCHATh TMPUYUHBI JOCTHXKEHUS (HEJOCTIKECHUS) Ppe3yIbTaToB
JESTEHbHOCTH, JaBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY;
BHOCHUTH KOPPEKTHUBBI B JICATCIBHOCTH (B TOM YHCJIE B XOJ| BBIIIOJTHEHUS
(bu3MYECKOTO HWCCIEeNOBaHUS WM TIPOEKTa) Ha OCHOBE HOBBIX
00CTOSITEIHCTB, W3MEHHUBIIMXCS CHUTYalllid, yCTAaHOBJICHHBIX OIINOOK,
BO3HUKIIKNX TPYIHOCTEW;
OIICHUBAaTh COOTBETCTBHE PE3YyJIbTATa LEIN U YCIOBUSIM;
CTaBUTbH CeOs1 HA MECTO JIPYroro 4ejJoBeKa B XOJE Copa WK AUCKYCCUU
Ha Hay4YHYIO TeMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTrOro;
MpU3HaBaTh CBOE MpaBO Ha OIMIMOKY MpU pelieHuu (PU3NYECKUX 3aj1ady
WJIM B YTBEPKJCHUSX HA HAYYHBIE TEMbI M TAKOE K€ MPaBO JPYTOro.

HPEIMETHBIE PE3YJIBTATDI

K konny oOyueHus B 7 KJjacce NpeIMETHbIE pe3yJbTaThl Ha
0a30BOM  YpPOBHE  JIOJDKHBI ~ OTpaxkaTb  C(OPMUPOBAHHOCTH Y
0oOy4JaronmMxcsi yMEHUM:

WCIIONB30BAaTh  TMOHATHS: (PU3MYECKHE W  XUMHUYECKHE  SIBICHUS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIENb, TMIIOTE3a, €AUHUIBI (PU3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUS BeulecTBa (TBEpHOE,
KUIKOE, Tra3000pa3HOE), MEXaHWYECKOe JBUKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHENHOE), TPAECKTOPHUS, PaBHOACHCTBYIOIIASL
cwia, gepopmanus  (ympyras, — IUIacCTUYECKasi)),  HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IbI;

paznmuuath sBieHus (Aud@y3usi, TemIOBOe IBUXEHUE YaCTUI] BEIIECTBA,
PAaBHOMEPHOE  JIBDKCHHE, HEPABHOMEpPHOE JBWKEHUE, HWHEpUus,
B3aMMOJCHMCTBUE TEJ, PABHOBECHUE TBEPIBIX TEJI C 3aKPEIUIEHHOW OCHIO
BpalleHUs, Iepelada JaBJICHUs TBEPIABIMU TEIaMH, >XUIKOCTAMH U
razaMy, arMoc(epHOEe [aBJ€HHE, IUIABaHHE TeJ, IPEBpAICHUS
MEXaHUYECKON SHEpPruM) MO OMNHUCAHHMIO MX XApaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;



pacno3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpY)KalollleM MHpEe, B TOM 4YHCIe (PU3MYECKHe SBICHHUS B MPHPOJE:
MIPUMEPHI ABWKECHUS C PA3IMYHBIMH CKOPOCTSIMHU B YKUBOW M HEKHUBOU
MpUpone, ACUCTBUE CUJIbl TPEHUS B MPUPOAEC U TEXHUKE, BIUSHHE
aTMOC(EpPHOro JaBJICHUS HA KUBOM OPraHH3M, IUIABAHHE PbIO, pblUaru B
TeJe YeNIOBeKa, P STOM MEPEBOANTH MPAKTUUECKYIO 3a/1a4y B yUeOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) PUBHUECKUX SBJICHUM;
OMKCHIBATH N3YUECHHBIC CBOMCTBA Te U (PU3NUYECKUE SIBJICHUS, UCTIONIb3YSI
¢u3nueckue BenUYMHBI (Macca, 00bEM, IUIOTHOCTh BEILIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIA YIPYTOCTH, CUJIA TAKECTH, BEC
Tena, cuia TpeHWs, JaBieHue (TBEPAOro Tena, JKHUJIKOCTH, Trasa),
BBITAJIKMBAIONIAs CUJla, MEXaHU4eckasi paboTa, MOITHOCTb, TJIEYO CHUIIBI,
MOMEHT CHJbl, KO3()(QHUIMEHT IOJIE3HOIO JACUCTBUS MEXaHU3MOB,
KUHETHYeCKasi M IMOTEHIMalIbHasl DHEPrus), Mpyu OMHCAHUM IMPABUIBHO
TPaKkTOBaTh  (PU3MYECKUH CMBICH  HUCIOJB3YyEMbIX  BEJIMYMH, HX
0003HAYCHHUS W €IUHUIBI (PU3UYECKUX BEIHYMH, HAXOAUTH (OPMYIIBI,
CBSI3bIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMYUHY C APYTUMHU BEIUYUHAMM,
CTPOUTH TPpaUKK N3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYUH;
XapaKTepu30BaTh CBOMCTBA TeJd, (PU3MUYECKUE SIBICHUS U IPOLECCHI,
WCTIOJB3YS MpaBuia CIOXEHUs cuil (BIOJIb OJTHOW MpsIMOM), 3akoH ['yka,
3akoH [lackains, 3aKkoH Apxumena, MpaBuiIO paBHOBECHs pblyara (6510Ka),
«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M
3aMHUCBIBATH €70 MATEMATUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3NYECKHE SIBICHUS, POLECCHI U CBOWCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMid NPaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa:
BBISIBJIATh IPUUMHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1-2
JIOTUYECKHUX IIaroB ¢ ONopod Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKHUX
ABIICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTth pacy€THble 3a7ayd B -2 JAEHCTBHS, HCIOJIb3YS 3aKOHBI H
(bopMyIibl, CBA3BIBAIOIINE (U3NYECKUE BEIMYMHBI: HA OCHOBE aHaM3a
yCJIOBUSL  3a/laud  3allMChIBaTh  KPAaTKOE  YCJIOBUE, IMOACTAaBIATH
busznueckne BeNMWYUHBI B (POPMYJIBI M MPOBOJUTH PacuEThl, HAXOAWUTH
CIIPaBOYHBIE JaHHbIE, HEOOXOAMWMBbIE JUJISl pElIeHUs 3aJad, OLEHUBATH
PEATUCTUYHOCTD NOJTYYeHHOU (PU3NYECKON BETMYHUHBL;

pacrno3HaBaTb MPOOJEMBbl, KOTOpPbIE MOYKHO PEUIUTh MpPU I[OMOIIU
(GU3MYECKUX  METOJOB, B  ONHCAHHM  WCCIEJOBAaHUS  BBIJCIATH
MIPOBEPSIEMOE MPEIOT0KEHNE (rumortesy), pa3nuyath 51



WHTEPIPETUPOBATH TOJYUCHHBIA pe3yiIbTaT, HaXOAUTh OIIUOKH B XOJE
OTIBITA, JIETIATh BHIBOJIBI IO €70 PE3YJIbTaTaM;

MPOBOJIUTH OMNBITHI TIO HAOJMIOJEHUI0O (PU3UYECKUX SIBICHUU WIU
bu3nIecKux CBOICTB Tel: dbopmynupoBaTh MIPOBEPSIEMbIEC
MIPEOJIOKEHMUS, cobupaTh  yCTaHOBKY  H3  IPEIJIOKEHHOTO
000pyI0BaHUs, 3aUCHIBATH X0/ OMNbITAa U (DOPMYITUPOBATH BHIBO/IBI;
BBINIOJIHATh MPSIMbIE WU3MEPEHUsSI PACCTOSIHMS, BPEMEHH, MAacChl Tela,
00béMa, CHJIBI W TEeMIEepaTypbl C HUCIOIb30BAHUEM aHAJIOTOBBIX M
M(poBLIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS TPUOOPOB C YyUETOM
3aJIaHHON a0COJIIOTHOM MOTPEITHOCTH N3MEPEHUI;

MPOBOAUTEL UCCIIECIOBAHUE 3aBUCUMOCTH OJHOU (PU3MYECKON BEIMYMHBI
OT JAPYroi C MCHOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JBHXKYLIETOCSl TEla OT BPEMEHHW [BUKEHHUS TEJa, CHUJIbI
TPEHUsI CKOJBKEHHUS OT Beca Teja, KauecTBa 0OpabOTKHU MOBEPXHOCTEH
TEJl ¥ HE3aBUCUMOCTHU CUJIbI TPEHMSI OT IUJIOIIAIA CONMPUKOCHOBEHUS TeEN,
CUJIBl YOPYTOCTU OT YAJIMHEHUS TPY>KUHBI, BBHITAJKUBAIOMICH CHIIBI OT
00béMa MOTPYKEHHOW YacTH Tella W OT IUIOTHOCTH IKUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TJIyOWHBI, Ha KOTOPYIO
MOTPYEHO TEJO0, YCIOBUM IJIABaHUA TEJI, YCIOBUN PABHOBECHUS pblyara u
0JIOKOB), ydYacTBOBaTh B IUIAHHPOBAHWUH YYEOHOTO HCCIICIOBAHMS,
coOMpaTh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUSI, CIIEysl MPEI0KEHHOMY
miaHy, (UKCHUpOBaTh  pE3yJbTaThl  IMOJYYEHHOHM  3aBUCHMOCTH
(bu3MYeCKUX BETUYMH B BHUJE MPEUIOKEHHBIX TaOMUIl U Tpadukos,
JienaTh BBIBOJIBI MO pe3yJibTaTaM UCCIIe0BaHuUs,

MIPOBOJIUTh KOCBEHHBIC HM3MEPCHUS (DU3NICCKUX BENMYHUH (TIJIOTHOCTH
BEIIECTBA JKUJIKOCTM U TBEPAOrO TENA, CHIIA TPEHUS CKOJIbXKEHUS,
NABJICHHE  BO3[yXa, BbITAJKUBAKOIIAs CWila, JICUCTBYIOLIAs Ha
MOTPYKEHHOE B KUJKOCTh TeEJIO, KOA(DPUIMEHT MOJE3HOTO ICUCTBUS
MPOCTBIX MEXAHU3MOB), CJEAYyd MPEIAJIOKEHHON UHCTPYKIUMU: MPH
BBITIOJIHEHUHM U3MEPEHHU CcOOMpaTh IKCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCIISITh 3HAYEHNE NCKOMOM BEJIMYUHBI;

coOmo/laTh  MpaBWJIa TEXHUKH  OE30MacHOCTH TMpu  pabore C
71a060paTOPHBIM 000PYI0OBAaHUEM;

yKa3bIBaTh MPUHIUIIBI JEUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOMNCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMeTp,
phIuar, MOJBUKHBIN 1 HETIOJBHUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPON HAa UX OMHUCAaHUS (B TOM YHCIIE:



MOJAIINIHUKY, YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN Ipecc,
MaHOMETpP, BBICOTOMEp, IMOPIIHEBOW HACOC, apPEOMETp), HCIONb3Ys
3HaHUA O CBOMCTBaX (PU3MYECKUX SBJICHUI U HEOOXOAMMBIE (PU3NUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOIUTH  MPUMEpPHl  (HAXOAUTh HHGMOPMALMIO O  TMPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWM B TOBCEIHEBHOM
KHU3HU [Tl o0ecrieueHns 0e30MacHOCTH MpU OO0palieHUH ¢ MprudopaMu
TEXHUYECKUMU YCTPOMCTBAMM, COXpPAHEHMsI 370pPOBbsl U COOJIOJCHUS
HOPM 3KOJIOTHYECKOIO ITOBEJCHUS B OKPYKAIOIIEH Cpele;
OCYIIECTBIISITh OTOOpP HCTOYHMKOB uWH(popManuu B HHTepHere B
COOTBETCTBMM C 3a/JlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHMM M IyTEM CPaBHEHUS pa3IMYHBIX HCTOYHHKOB
BBIIEIISAITH UH(POPMALIUIO, KOTOpAasi SBJISETCS IPOTUBOPEUUBON UM MOYKET
OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU  BBINOJHEHUM  Y4YEOHBIX 33JaHUl  Hay4HO--
NOMYJSIPHYIO  JTIUTEPATypy (PU3UUECKOrOo CONEp)KaHus, CIPABOYHBIC
Marepuaibl, pecypcel  cetu  VHTepHeT, BiaAeTh  OpUEMaMu
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HH(OpMALMM W3 OJHOM
3HAKOBOU CHCTEMBI B JPYTYIO;
co3/1aBaTh COOCTBEHHBIE KpaTKUE MUCHhbMEHHBIC M YCTHBIE COOOIIECHUS HA
OCHOBE 2—3 MCTOYHHUKOB MH(POpMAIUU (PU3UIECKOTO COAEPIKAHUS, B TOM
qyciie MyOJMYHO JeNaTh KpaTKUE COOOILEHHUs O pe3yibTaTax MPOEKTOB
WIM Y4YeOHBIX HCCIEJOBaHHUM, MpU 3TOM TIPaMOTHO MCIIOIb30BATh
M3YYEHHBI TOHATUHHBIN amnmapaT Kypca (U3HKH, COIPOBOXKIATh
BBICTYIUICHUE MPE3CHTAIIAECH;
IPU BBINIOJIHEHUU YYEOHBIX IMPOEKTOB U HCCIEIOBAaHUI pacnpeneisiTh
00s13aHHOCTH B TpyNIl€ B COOTBETCTBUU C IOCTAaBJICHHBIMH 3a/ayami,
CIEIUTh 32 BBINOJHEHUEM IUIAHA JIEUCTBUM, aJEKBATHO OLIEHUBATH
COOCTBEHHBI  BKJIaJl B  JIEATEJIbHOCTh T[PYMNIbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aMOJEHCTBUE, YUUTHIBAsI MHEHHE OKPYKAFOIINX.
K konmy oOyueHus B 8 KJacce NpeIMETHbIE pe3yJbTaThl Ha
0a30BOM  YpPOBHE  JIOJDKHBI ~ OTpaxaTb  C(POPMUPOBAHHOCTH Y
0o0y4Jaronmnxcsi yMEHUM:
MCIIOJIB30BATh MOHATHUSA: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE ABUKEHUE
aTOMOB M MOJIEKYJ, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTATUINYECKUE
U amop(HbIe Tena, HACHIIICHHBI M HEHACHINIECHHBIN Map, BIaKHOCTb
BO3/lyXa, TEMIEparypa, BHYTPEHHSS DSHEPIUs, TEIUIOBOM JIBUTaTellb,
ANIEMEHTApHBIA  JJIEKTPUYECKUI  3apsij,  JJEKTPUYECKOE  TIOJIE,



MPOBOAHUKU UM  JUAJICKTPUKH, TOCTOSHHBIA 3JIEKTPUUECKUH  TOK,
MAarHuTHOE TOJIE;

pasznuyaTh SIBJICHUS (TEIJIOBOE pAaCIIMPEHUE U CKaTHe, TeIulonepeaaya,
TEIIOBOE PAaBHOBECUE, CMAUMBAHUE, KAMWIUISIPHBIE SIBJICHUS, UCIAPEHHUE,
KOHJICHCAIUs, IUIaBJICHUE, KpHUCTaUIM3alus (OTBEpACBAaHUE), KUIICHHE,
Temonepenaya  (TEMIONPOBOIHOCTD, KOHBEKIIUS, W3JIyYEHHUE),
ANIEKTpU3AIMS TEJ, B3aUMOJICUCTBUE 3apsIOB, JEUCTBUS DJICKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJECHCTBUE MArHUTOB, JECHCTBHE
MarHUTHOTO TOJIsl HAa TPOBOJHUK C TOKOM, DJIEKTPOMAarHuTHasi MHAYKITUS)
M0 ONHCAaHWUIO MX XapaKTepHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SBIICHNUE;

pacro3HaBaTh TMPOSIBJICHHE HW3YYEHHBIX (U3HYECKUX SBICHUUA B
OKpYXalollleM MHUpE, B TOM 4ucie (U3NYECKUE SIBICHHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUWE U KalWUISPHBIE SIBJICHUS B MPHUPOJE,
KpUCTaUIbl B mpupone, uznydenue ConHIa, 3amMep3aHue BOJOEMOB,
MOpckue Opu3bl, 00pa3oBaHWE pOCHI, TymMaHa, WHEsS, CHeEra,
ANIEKTPUYECKUE sBJICHUS B  arMmocdepe, DIEKTPUYECTBO  KUBBIX
OpraHU3MOB, MAarHUTHOE ToJie 3emMJid, Jpeiid TMOJCOoB, PpOJb
MAarHUTHOTO TOJISL JUIsl KWU3HU Ha 3emile, MOJIAPHOE CHUSIHUE, MPU 3TOM
MEePEeBOJIUTh  MPAKTHUUECKYI0  3aJadyy B  y4eOHYIO,  BBIJICITATH
CYIIIECTBEHHbIEC CBOMCTBA (TpU3HAKK) (PU3UUECKUX SIBJICHU;

OMKCHIBATh U3YUECHHBIC CBOMCTBA TEN U (PU3MUYECKUE SIBJICHUS, UCIIONIb3YSI
(bu3nYecKue BeTUYNHbBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTUsI, KOJIMYECTBO
TEIJIOTHI, yJeNbHAsg TEIUIOEMKOCTh BEIIECTBA, YZAEJNbHAas TEIUoTa
IJIaBJICHUS, yleNbHas TEIIoTa MapooOpa3oBaHUs, YAENbHAs TEIoTa
CropaHusi TOIUIMBA, KOA(D@PUIIMEHT TMOJE3HOTO JEHCTBUS TEIIOBOM
MAaIlIMHbI, OTHOCUTEIIbHASI BIIA)KHOCTh BO3/lyXa, AJIEKTPUUYECKUHN 3apsi,
CUJia TOKa, DJIEKTPUYECKOE HaIpsKEHUE, CONMPOTHUBJIICHUE MPOBOJHUKA,
yAETbHOE  CONpPOTHBJICHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO TOKAa), TPH OMNHCAHUM MPABUIBHO  TPAKTOBATh
(U3UYECKUN CMBICI KCIONIb3YyEMBIX BEIMYMH, 0003HAYEHUSI U €IUHUIIBI
(bU3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(GU3UYECKYI0 BEIMYHMHY C JPYTHMH BEIWYHMHAMH, CTPOUTH TpaduKH
M3YYCHHBIX 3aBUCUMOCTEH (PU3MIECKUX BEITNINH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJICHHUS U IPOIIECCHI,
HCIIOJIb3Ysl OCHOBHBIE IMOJOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOU TEOPUH
CTPOEHHUS BEIIECTBA, IPUHIIUI CYMEPIO3UIIMK ToJieH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa JiJ1sl ydacTKa 1eH, 3aKOH



Jlxoyns—JleHna, 3aKOH COXpaHEHWs DJHEpPruu, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYIHpPOBKY 3aKOHA M 3aMUCHIBATH €r0 MAaTEMaTHYECKOE
BBIPAKCHME;

OOBSCHATH (PU3MUECKHE IPOLECCHl U CBOMICTBAa Tel, B TOM YHUCIE U B
KOHTEKCT€  CUTyallMii  MPaKTUKO-OPHUEHTHPOBAHHOIO  Xapakrepa:
BBISIBJIATh IPUYMHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH OOBsCHEHHE U3 12
JIOTUYECKHUX IIaroB ¢ ONopod Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKHUX
ABJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI];

pewmiatb pacy€THbIC 3a1ayd B 2—3 JEUCTBUSA, HUCIOJIB3Yysl 3aKOHBI U
bopMysbl, CBsA3BIBaIONIME (U3MUCCKUE BEIMYMHBI: HAa OCHOBE aHAIIM3a
YCJIOBHS 33/laud 3alHChIBATh KPATKOE YCIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX JJI pElIeHUs 3aJayd, BbIOMpaThb 3aKOHbI M (OPMYJIBI,
HeoOXoauMble JUIsl €€ pelIeHMs, MPOBOJUTH Pacd€Tbl U CPABHUBATH
MOJIy4YE€HHOE 3HauU€HUE (PU3NYECKON BEIMYUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh NPOOJEMBI, KOTOPbIE MOKHO pPEHIUTh MNPU MOMOIIU
(bu3MYECKUX METO/OB, HCIONb3Yysl OMUCAHHE HCCICIOBAHUS, BBIICIATDH
IIPOBEPSIEMOE  IIPEAIOIOKEHNE, OLEHMUBATh IPABUIBHOCTh IOPSAKA
IIPOBE/ICHMSI MCCIIEOBAHUS, A€JIaTh BBIBOBL;

IPOBOAMTH ONBITBI IO HAOMIOAECHHIO (U3MUECKUX SBICHUM WM
bu3nuecknx CBOMCTB Ten (KaMWUISIPHBIE SIBICHHUS, 3aBUCHUMOCTD
JaBJIEHUSl BO3AyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH Mpolecca
OCTBIBAHMSI W HArpeBaHWs IpU M3IYYEHUU OT LBETa W3JIy4Yarolleu
(mornomaroniel) MOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOABI  OT
TEMIIEPaTypPhl KUIKOCTU U IUIOMIAINA €€ TOBEPXHOCTH, ANEKTPU3ALUS Tell
M B3aUMOJCICTBUE  BJIEKTPUUYECKUX  3apA]0B, B3aUMOJCHCTBHUE
IIOCTOSIHHBIX MAarHuTOB, BU3YyaJM3alHds MarHUTHBIX IOJIEH IOCTOSTHHBIX
MarHuTOB, I€VUCTBUS MAarHUTHOT'O TOJISI HA IPOBOJHMK C TOKOM, CBOMCTBA
ANIEKTPOMATrHUTA, CBOMCTBA 3JEKTPOABHUIATENsl IOCTOSHHOTO TOKA):
(bopMyIMpOBaTh MPOBEPSIEMBIE TIPEIMONIOKEHUs, COOUPATh YCTAHOBKY U3
IOPEUIOKEHHOTO  O0OpyJIOBaHMs,  ONUCHIBATH  XOJ  ONbITAa U
(GbopMyJIpOBaTh BHIBOIBI;

BBIIIOJIHATh ~ IIPSIMBIE  U3MEPEHUs  TEMIIEpaTypbl, OTHOCHTEIBHOMN
BJIQKHOCTH BO3JyXa, CHJIbI TOKA, HANPSDKEHHS C HCIOJb30BaHUEM
aHAJIOTOBBIX MPHOOPOB U JATYMKOB (DM3HUECKUX BEIMYWH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUH ¢ YUETOM 3aJaHHOM a0COJIFOTHOM MOTPEUIHOCTH;
IPOBOAMUTH UCCIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PU3MUECKON BEIMUMHBI
OT Jpyrod ¢ HCIIOJIb30BAHUEM IMPSMBIX HW3MEpPEHUI (3aBUCUMOCTD
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JJIWHBI, IUIOMAAW IOMNEPEYHOro



CEUYCHUS M YIEIHHOTO COMPOTUBIICHHUS BEIIECTBA MTPOBOIHUKA, CHIIBI TOKA,
HIOyIIEero depe3 TPOBOJHWUK, OT HANPSKCHHWS Ha IPOBOJIHHKE,
UCCJIEIOBAHUE TOCIEAOBATEIbBHOTO M IMapajuIeIbHOTO  COSAMHEHUN
MIPOBOJIHMKOB): TJIAHUPOBATh HCCIEJOBAaHUE, COOMpATh YCTAHOBKY U
BBITIOJTHATh M3MEPCHHS, CIACAYs INPEII0KCHHOMY IUIaHy, (PUKCHpPOBATh
pEe3yNbTaThl TONYYCHHOW 3aBUCHUMOCTH B BHJEC TaONHIl U TPaUKOB,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIC H3MEPEHUs] (PU3MUECKUX BEIWYUH (yIeibHas
TEIJIOEMKOCTh  BEIIECTBa, CONPOTUBIEHHWE TMPOBOJHUKA, padoTa U
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): ITJIAHUPOBATh W3MEPCHHUs, COOUpaTh
AKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIEIys MPEII0)KEHHON MHCTPYKIINH, U
BBIYHUCIISITH 3HAYCHUE BEJIMYUHBI;

coOmo/laTh  MpaBWJIa TEXHUKH  OE30MacHOCTH TMpu  pabore C
1a60paTOPHBIM 000PYAOBaHUEM;

XapaKTepU30BaTh TPHUHIUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYCCKUX YCTPOMCTB C OMOPOM HAa WX OMUCaHWA (B TOM YHCIE:
CUCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETYUK DJIECKTPUUYECKON HHEPTrUu, SJIECKTPOOCBETUTEIILHbBIE
pUOOPHI, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsr),
ANEKTPUYECKUE TPETOXPAHUTENH, DJICKTPOMArHUT, JJICKTPOBUTATENb
MMOCTOSTHHOTO TOKa), HWCIOJB3YysS 3HAHWUS O CBOWCTBAX (PU3MUYECKHUX
SBJICHUM U HEOOXOAMMbIEC (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIbHBIC
mpuOOpeIl M0 CXEMaM H CXEMAaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIH BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUECKUX
Hernel ¢ mocyieIoBaTeIbHBIM U MapalieTbHbIM COSAMHEHUEM DJIEMEHTOB,
paszinuas ycIoBHbIE 0003HAYCHUS AIIEMEHTOB JIEKTPHUUECKHX IIETIeH;
MPUBOANTh  NpUMEpPHl  (HAaXOOWTh HHPOpPMAIMIO O  IPUMEpPaX)
MPAKTUYECKOTO MCIOIb30BaHMS (DU3MYECKUX 3HAHUM B IOBCETHEBHOMN
KU3HU J1J1 o0OecrieueHus: 0€30MacHOCTU Mpu OOpaIieHUH ¢ mpudopaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3/I0pPOBbsi M COOJIOJCHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpManuK (HU3UIECKOTO COACPKAHUSI B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUH W TYTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX ~MCTOYHUKOB  BBIACIATH HMHGOpMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON UM MOXKET OBITh HEJIOCTOBEPHOIA;



WCIONB30BaTh NPH  BBIIOJIHEHWH  Y4YeOHBIX  3aJaHUN  HAy4HO-
-TIONYJISIPHYIO  JIUTEpaTypy (U3HUECKOTO COACpKaHUs, CIPABOYHBIC
Marepuaibl, pecypcel  cetu  MHTepHeT, BuaaeTh  OpuUEMaMu
KOHCIIEKTUPOBAaHUSl TEKCTa, MpeoOpa3oBaHus HHPOpMALMM W3 OJHOM
3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KPAaTKHE YCTHBIE COOOIICHMS,
0000mass uHGOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIepKaHusi, B TOM 4YHCIEe MyOJMYHO TNPEACTAaBIATh PE3YJbTaThl
IIPOEKTHOM WJIM MCCIEN0BATEIBCKONW NEATEIBHOCTH, IIPH 3TOM I'PAMOTHO
WCIIONBb30BaTh HM3YYCHHBI TOHATUWHBIA ammapar Kypca (U3HKH,
CONPOBOXK/IATh BHICTYIUICHHE MTPE3CHTALINEH;

IPU BBIOJIHEHUN Y4YE€OHBIX HPOEKTOB U HCCIENOBAaHUN (PU3MUECKUX
IPOLIECCOB PACHpPENeNATh OO0S3aHHOCTU B TPYNIE€ B COOTBETCTBUM C
IIOCTaBJICHHBIMM 33J]a4aMH, CJIIEIUTH 3a BBIIIOJIHEHUEM IUIAHA IEUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAa B
JEeSATENbHOCTD TPYIIIIbI, BBICTPaNBaTh KOMMYHUKATHUBHOE
B3aMMOJICIICTBHE, IPOSBIISSA TOTOBHOCTh pa3peliaTb KOH(IUKTHIL.

K kony oOyueHus B 9 KJacce NpeIMETHbIE pe3yJbTaThl Ha
0a30BOM  YpPOBHE  JIOJDKHBI ~ OTpaxkaTb  C(OPMUPOBAHHOCTH Y
0o0y4aronmxcsi yMEHUM:

UCIIOJIb30BaTh IMOHATUA: CHUCTEMa OTCU€Ta, MarepuaigbHas TOYKa,
TPaeKTOPUs, OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBWKEHUS, AedopMarus
(ynmpyrasi, miaacTuyeckas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U TMEPETpy3KH, HEHTP THKECTH, aO0COIOTHO TBEPAOE TEIO,
HEHTP THKECTH TBEPIIOTO Tella, paBHOBECHE, MEXaHHUUECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, MHQPa3ByK U YJIbTPa3ByK, 3JIEKTPOMATrHUTHBIC BOJIHBI,
IIKaJa AIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAJIbHO30PKOCTh,
CTHEKTpPHI UCITYCKAHMsI ¥ TIOTJIONICHHUS, ajb(a-, 0eTa- 1 raMMa-u3TydeHHs,
M30TOIBI, iIEpHAs SHEPreTUKA;

pa3ianuath SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHEMHOE
IBU)KEHHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE JABMKEHUE, CBOOOJIHOE
[IaJICHUE TEJ, PABHOMEPHOE JBUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBIKEHHUE, KOJIeOATeNIbHOE JABWKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJI€OaHHsI), PE30HAHC, BOJIHOBOE JABUKEHUE, OTPAKEHUE
3BYyKa, IPSAMOJIMHEMHOE paclpOCTPAaHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, NIOJIHOE BHYTPEHHEE OTPa)KEHUE CBETA, Pa3JoKEeHUE OEoro cBera
B CHEKTP MW CIOXXEHHE CIEKTPaJIbHBIX IIBETOB, AMCIEPCHS CBETA,
€CTECTBEHHAs PaJMOAaKTHBHOCTb, BOSHUKHOBEHHUE JIMHEMYATOTO CHEKTpa



U3JIy4YEeHUS) 110 OITMCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOe SBICHHE,

pacno3HaBaTh MPOSIBJICHHE W3YYEHHBIX (U3MYECKUX SIBICHUUA B
OKpyXaroleM Mupe (B TOM uucie (PU3NYECKUE SIBICHUS B IMPHUPOJE:
NPWIMBBL W OTJIMBBL, JBWKEHHE IUIaHeT COJHEYHOW CHCTEMBI,
PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB
KUBOTHBIMU, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3X0, [[BETA
T€l, ONTHUYECKHE SBJICHHUS B TMpUPOAE, OHOJIOTHYECKOE JIEHCTBUE
BUJUMOTO,  YJbTPa(UONETOBOTO U  PEHTTEHOBCKOTO  M3JIy4YEHUH,
€CTECTBEHHBIN PaaOAKTUBHBIN don, KOCMHUYECKHE Jy4H,
PAaAMOAKTUBHOE  M3JIyYEHUE MPUPOJHBIX  MHUHEpAJIOB, JEHCTBUE
PAMOAKTUBHBIX H3JIYYCeHUH Ha OpraHu3M 4elioBeKa), IpU ITOM
MEpPEeBOINTh  MPAKTUYECKYI0  3aJadyy B y4eOHyIO,  BBIJCIATh
CYIIIECTBEHHbIEC CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SBIICHUN;

OTIHCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (DU3UUECKHE SIBICHUS, UCIIONb3YS
busznueckne BENMWYUHBI (CPEAHSISI U MTHOBEHHAs CKOpPOCTh Tella MpU
HEPaBHOMEPHOM JBWXCHUH, YCKOPEHHE, NEPEMEIICHHUE, IyTh, YIoBas
CKOPOCTb, CWJIa TPEHMsI, CUIa YIPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMaJICHUs, BEC Tejla, HUMIIYJIbC Tela, UMITYJIbC CHIIBI,
MeXaHu4yeckas padoTa W MOIHOCTh, MOTEHIMAIbHAA JHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, NOTEHIIMAIbHAS YHEPIUs CHKATOU
MPY>KUHBbI, KUHETUYECKAass DSHEpPrus, IOJHAs MEXaHWYECKass SHEprus,
MEPHO/T U YacTOTa KOJeOaHMi, JJIMHA BOJIHBI, TPOMKOCTh 3BYyKa U BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTelb MPEIOMIIEHUS CPEJIbl), IPU ONUCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3UUYECKUH CMBICI HMCIHOJb3YEMbIX BEJIUYMH,
0003HauEHUA W €AUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMYUHY C APYTHMHU BEIUYUHAMM,
CTPOUTH I'papUKN N3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;
XapaKTepu30BaTh CBOWCTBA TeJd, (M3MUECKHUE SBICHHUS W TPOIIECCHI,
WCIIOJIb3YSl 3aKOH COXPAaHEHMsI HEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
MPUHLNN CYNEPHO3ULHNKA CUJ, NPUHLUI OTHOCHUTENIbHOCTH [ anmies,
3aKOHbl HbIOTOHA, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKECHUS U
MPEJIOMJIEHUSI CBETA, 3aKOHBI COXPAHEHMs 3apsIOBOIO M MacCOBOIO
yucesNl MpU SACPHBIX PpPEAKUUSAX, 0OpPH 3TOM JaBaThb CJIOBECHYIO
(hOpMyYITMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAKCHHE,
OOBSCHATh (PU3MUECKHE IPOLECCHl U CBOICTBAa TEJl, B TOM YHUCIE U B
KOHTEKCT€  CUTyallhd  MPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO--CJICJICTBEHHBIC CBSI3U, CTPOUTH 00BICHEHUE U3 2—3



JIOTUYECKHUX IIaroB ¢ ONOpPOM Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3NYECKHUX
ABIICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiate pacuéTHble 3aJaud (ONHMparoluMecs Ha cucTeMy u3 2-3
ypaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (POPMYJIbL, CBS3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBL: Ha OCHOBE aHalM3a YCIIOBHS 33Ja4yd 3allMChIBaTh KPaTKOE
YCIIOBUE, BBISBIIATH HEJOCTAIOIIUE WM U30BITOUYHBIC TaHHBIE, BHIOMPATH
3aKOHBI ¥ ()OPMYJIbI, HEOOXOAUMBIE TSI PELICHHS], TPOBOIUTEH PACUETHI U
OLICHMBATh PEATUCTUYHOCTh IIOJYYEHHOIO 3HAa4YeHHUs (PU3NYECKOU
BEJINYMHBL;

pacno3HaBaTh NPOOJEMBI, KOTOPHIE MOKHO pPEHIUTh MHPU MOMOIIU
(bu3MYECKUX METO/OB, HCIONb3Yysl OMUCAHHE HCCICIOBAHUS, BBIICIATDH
IIPOBEPSIEMOE  IIPEAIOIOKEHNE, OLEHMUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHMSI  MCCIIEIOBAaHUs, J€JaTh BBIBOJABL, HWHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIOJIEHUI U OIIBITOB,;

OPOBOANTH OMBITBI 1O HAOMIOACHUIO (DU3MYECKHX SBICHUA WM
¢bu3nuecKux CBOMCTB Ten (M3ydeHHe BTOPOTO 3akoHa HproTOHA, 3aKoHa
COXPAaHEHHUsl PHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJEOAHUN MPYKUHHOIO
MasATHHKA OT MaccChl Irpy3a M >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATY Il MAJIBIX KOJI€OaHUH, PSMOJIMHENHOE PaCIpPOCTPAHEHUE CBETA,
paszioxeHue 0ejoro cBeTa B CIEKTP, U3yYEHHE CBOWCTB M300paKeHUS B
IJIOCKOM 3€pKajie M CBOMCTB HM300pa)KEHUsI MpeaMeTa B cOoOMparomieit
JIMH3€, HAOIOJIEHUE CIUIOUIHBIX U JMHEMUYaThIX CIEKTPOB U3IYUYEHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY W3 M30BITOUHOrO Habopa
o0OpyJOBaHUs, ONHCHIBATH XOJ ONbITA M €ro  pe3yJbTaThl,
(hOpMyIHPOBATH BHIBOIBI,

IPOBOAMUTH IPU HEOOXOJUMOCTU CEPUIO MPSIMBIX U3MEPEHUH, ONPEAEIIss
CpeqHee 3HAaYeHHE M3MEpsIeMON BeIMYMHbI ((POKYCHOE paccTosHUE
coOuparomeld JTUH3bI), OOOCHOBBIBATH BBIOOP CHOCO0a H3MEPEHUS
(M3MepUTENBHHOTO TPUOOpPA);

IPOBOAMTH MCCIEAOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIUYHMH C
UCIIOJIb30BaHUEM MPSIMBIX MU3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHU
IpU PABHOYCKOPEHHOM JBM)XEHMHM O€3 HayaJbHOM CKOPOCTH, MEpHoJa
Koje0aHui MaTeMaTUYeCKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBHCHUMOCTH
yIjla OTpaXkKeHUsl CBETa OT yIJia MaJeHUsl M yria MpeJoMIIEHHS OT yria
NaJeHUsl): IUJIAaHUPOBATh MCCIIEJOBAHHME, CaMOCTOSTENbHO CcOOUpaTh
YCTaHOBKY, (DUKCHpPOBaThb pE3yJbTaThl IOJYYEHHOH 3aBHCHUMOCTH
(¢u3nyecKuX BEIWYMH B BUJE TAaOIMI U IpadUKOB, AEIaTh BBIBOABI IO
pe3ynibTaTaM HCCIIEIOBAaHUS;



MPOBOANTh KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIUYUH (CpPEHHSI
CKOpPOCTh M YCKOpEHHE Tela TpU PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHUE CBOOOIHOrO MajieHUsl, *KECTKOCTh MPYKUHbBI, KOAP(PULIUEHT
TPEHUSI CKOJIbKEHUS, MEXaHHueckass padoTa M MOIIHOCTb, YacTOTa U
nepuoj; KojeOaHWW MaTeMaTUYeCcKOr0 W MPYKHHHOTO MAasTHUKOB,
ONTHYECKasl Cuja coOuparomed JMH3bIL, pPaguoOaKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHUS, COOMpaTh IKCIEPUMEHTAJIbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUSI, CIEYS MPEI0KEHHON NHCTPYKIIUHU, BBIYUCIISATh
3HAUYCHHUE BEJIMYMHBI M aAHAJU3UPOBATH TIOJYUYEHHBIE PE3YyIbTaThl C
Y4ETOM 3aJTaHHOU MMOTPEIIHOCTH N3MEPEHHU;

coONroaTh MpaBWa TEXHUKH O€30MacHOCTH TMpH  paboTre ¢
1a60paTOPHBIM 000PYAOBaHUEM;

paznuyaTh OCHOBHBIC TNPU3HAKU W3YUYEHHBIX (DU3NYECKUX MOJIETIeH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOUCYHBIM HMCTOYHHK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOpPOM Ha HMX ONHUCaHUSA (B TOM YHUCIHE:
CIUJOMETp, JaTYUKU TOJIOKEHUS, PACCTOSHUA U YCKOPEHHUS, DPaKeTa,
9XOJNOT, OYKH, IMEepHUcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHUM U HEOOXonuMble (hU3HUEcKUe
3aKOHOMEPHOCTH;

HCITOJIB30BATh CXEMBI M CXEMaTHYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHYECKHX IMPOIIECCOB
MpU PEIICHUH YYEOHO--TIPAKTUYECKUX 3aj]lad, ONTHUYECKHE CXEMbI IS
MOCTPOCHHUS N300paKEHUH B IJIOCKOM 3€pKajie M COOMpArOLIEH TMH3E;
MPUBOANTh TNPUMEpPHl  (HaXOomWTh HWHPOpPMAIMIO O  TIPUMEpPaX)
MPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHHM B TOBCEIHEBHOM
KU3HU JJ1 o0OecrieueHus: 0€30MacHOCTU Mpu OOpaIieHUH ¢ MpudopaMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXpPAHEHMsI 370pPOBbsI U COOJIIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOIIEH Cpe/ie;

OCYIIECTBIISITh TOWCK HHPOpManuu (U3MUECKOTO COJEp)KaHUS B
WNHTepHeTe, caMOCTOSTENBHO  (GOPMYIUPYS  ITOMCKOBBIM  3ampoc,
HAXOJIUTh MyTHU ONPEJIETICHUSI TOCTOBEPHOCTH MOIyYeHHOU HHMOpMAIUU
Ha OCHOBE UMEIOIIUXCS 3HAHUHN U JIOTIOJTHUTEIIbHBIX HCTOYHUKOB;
UCIIOJIb30BaTh MPU  BBIMOJHEHWH  Y4YEOHBIX 3aJaHUil  Hay4HO--
NOMYJSIPHYIO  TIUTEPATypy (PU3UYECKOr0 CONEp)KaHus, CIPABOYHBIC



Marepuanbl, pecypcbl cetu  WHTepHeT, BiIaAeTh  NpUEMaMU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOpPMAIMH U3 OJHOM
3HAKOBOM CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIEC NMUCbMEHHBIE U YCTHBIE COOOIIEHMSI HA OCHOBE
nH(GOPMAILlMM W3 HECKOJBKHX HCTOYHUKOB (PU3UUYECKOTO COJCpIKAHUS,
myOJIMYHO NPEICTABIIATh pe3ynbTaThl POEKTHOM WIH
MCCIIEI0BATENbCKOW JESITENbHOCTH, MPU 3TOM T'PaMOTHO HCIOJIb30BaTh
M3YYCHHBIM TOHATUUHBIN anmapar u3y4aemMoro pasjaena GU3UKd U
COTIPOBOXAATh BBICTYIUICHHE IpE3EHTAlel ¢ y4éToM O0COOEHHOCTEN
ayJIUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoimyecTBo 4acoB DJIEeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM K n (uu¢posbIe)
n/n NMPOrpaMMbI Bcero OHTpﬁOJIbH paK;“quK oOpa3oBaTejibHbIE
ble padoThbI ue padboThbl pecype
Paznea 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
bu6mmorexa [{OK
R 2
11 PusmKa - Hayka O pUPOIC https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2 1
12 QU3HIECKAS BT IHHEL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIA METOJT TO3HAHUSI 2 1 Bubmorexa LHOK
) Y a https://m.edsoo.ru/7f416194
Hroro 1o paszaeny 6
Pazneu 2. [lepBoHayaibHble CBeJIeHUS 0 CTPOEHUH BelleCTBA
bubmuoreka [JOK
1
2.1 Crpoenne BemecTEa https://m.edsoo.ru/7f416194
29 JIBM>KeHue U B3aUMOJICMCTBUE YaCTHII ) 1 bubmuoreka [JOK
’ BelleCTBa https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
2
2.3 ArperaTHble COCTOSIHHS BEILIECTBA hitps://m.edsoorw/ 7416194
HWtoro mo pazmeny 5
Paznen 3. /IBu:keHune u B3auMojieiicTBue Te
bu6mmorexa [IOK
3.1 MexaHreckoe JBIKCHAE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4 1
3.2 Huepuws, Macca, IIIOTHOCTS https://m.edsoo.ru/7f416194
3.3 Cuna. Buasl cun 14 1 2 bubanorexa [JOK



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

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

Hroro 1o pazaeny 21
Paznen 4. /laBienne TBEPABIX TeJ, JKUAKOCTE U ra3oB
41 Jasnenue. llepenaya naBnenust TBEpABIMU 3 bubmuotexa [JOK
' TeJIaMU, JKUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
4.2 Jlasnienne xKuaKocTH > https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
4.3 ATmochepHoe naBieHne 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUIKOCTH U Ta3a Ha 7 3 bu6mmorexa [IOK
] MOTPYKEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro 1o paszaeny 21
Paznen 5. Pabora u MmomHOCTh. JHEpIrus
bubmuoreka [JOK
3 1
>-1 Pabora u momHocTs https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1
>-2 Hpoctere mexanusmel > https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
4 1
>-3 Mexannueckas sueprus https://m.edsoo.ru/7f416194
Hroro 1o paszaeny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 63 12

I[TPOTPAMME
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8 KVIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
Ne ni/nt HanmeHoBaHMe pa3/ie/ioB U TeM K 0 (uu¢possbie)
B NMporpamMMbl Bcero OHTpﬁO‘m’H p aK;"quK o0pa3oBaTejibHbIE
ble padoThI He padoTsl pecypes
Pasnen 1. TensioBble siBaeHUs
1.1 CTpoeHHe U CBOMCTBA BEIIECTBA 7 bubmiorexa [JOK
: https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
21 1 5
1.2 Tennosrie npouecch! https://m.edsoo.ru/7f4181ce
Hroro o pazaeiny 28
Pazjen 2. DieKTpuyeckne 1 MATHUTHbBIE SIBJIEHUS
71 DNeKTpUYECKHe 3apsiibl. 3apsHKEHHBIC Tella 7 1 bubmmroreka [{JOK
) U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
N N bubmuoreka [JOK
22 [TOCTOSHHBIN >IEKTPUUECKHH TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
bubnuoreka [JOK
2.3 MarsuTHbIC AB/ICHNA 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
4
2.4 DJICKTPOMArHHTHas HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro o pazaeiny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 63 3 145

[TPOT'PAMME
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9 KJIACC

KosmyecTBo yacos DJIeKTPOHHbBIE
Ne ni/nt HaunmeHoBaHMe pa3/jie/ioB U TeM K 0 (uu¢possbie)
B NPOrpaMmbl Bcero OHTpﬁOM)H p alc;nqeac o0pa3oBaTte/ibHbIE
ble padoThl ue padoTsbl pecypes
Pa3zjnen 1. Mexanuyeckue siBJIeHUs
11 MexaHu4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bubnnoreka [JOK
] OIHMCAHUS https://m.edsoo.ru/7f41a4a6
N bubnuorexa [JOK
20 1 3
1.2 Bsaumonetictaue Ten https://m.edsoo.ru/7f41a4a6
bubnnoreka [JOK
10 3
1.3 3aKoub coxpaneHus https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 40
Pazgen 2. Mexann4yeckue KoJe0aHUS M BOJHBI
bu6mmoreka [IOK
7 3
2.1 Mexanuteckue koneOanus https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
8 1 3
2.2 MexanuiecKue BOIHbL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 15
Pa3nea 3. DjieKTpOMarHuTHOE 10Jie U 3J1eKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJe U 6 ) bubnmnoreka [JOK
] 3JICKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 6
Pa3nena 4. CBeToBbIe IBJICHUS
bu6mmoreka [IOK
2
4.1 3aKOHBI paCIIpOCTPAHEHHUS CBETA 6 https-//m.edsoo.r/7f41a4a6
4.2 JIMH3BI U ONTUYECKHE TPUOOPHI 6 3 buGnnorexa LIOK

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

4.3 Paznoxxenne 6e10ro CBETa B CIIEKTP 3 2 https:/m.edsoo.rw/7¢4 ladat
Wroro no pazneny 15
Pa3nen 5. KBaHTOBBIE SIBJICHHSA
5.1 Hcnyckanue U mOTJIOUIeHHE CBETa aTOMOM 4 1 EH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a4a6
>-2 Crpoenue aToMHoro aaipa 6 ! ngs?;;?:é(sigrou}gﬂlﬂﬁ
53 S nepHble peakuu 7 ! ngs?;;?:é(sigrou}é f41a4a6
Hroro no pazneny 17
Pa3nea 6. IlopTopuTte1bHO-00001IaI0IM I MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 P bu6mmoreka [IOK
Kypca ¢u3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA
» dusuka, 7 knacc/ [epsimkun A.B., O011ecTBO € OrpaHUYEHHON

OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe o0I1eCTBO

«M3parenserBo «lIpocBemenne»

» ®usuka, § kacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHU4YeHHOMN
OTBETCTBEHHOCTHIO «/[PODAY»; AkinonepHoe o011eCTBO
«3narensctBo «IIpocBemenue»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O61iecTBo ¢

OTPAaHUYEHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIMOHEPHOE

O6HI€CTBO «M31aTenbpcTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET
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