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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS COCTaBJeHAa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHMU K pe3ylnbTaTaM OCBOCHUS Ha 0a30BOM YpOBHE OCHOBHOMU
oOpa3oBaTelbHOU mporpamMmel, npeactaBieHHbix B DI'OC 000, a Takxke ¢ yuérom denepaabHOiA
paboueii mporpammbl BociTanust 1 KoHuenuu mpernopaBaHus yueoHoro npeaMera «Dusznukay.
Copepxanuie TporpaMMbel 1O (HU3UKE HANpaBIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYYaIOIIMXCS M OPraHW3alyi0 M3ydeHHs (DU3MKH Ha JEATEIbHOCTHOW OcHOBe. B
IporpaMMe 1o (pU3MKe YUUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO IIpeMeTa B peaau3aluu TpeOoBaHUi
OI'OC 00O k niaaHupyeMbIM JUYHOCTHBIM U METAIIPEIMETHBIM pe3yibTaTaM OOydeHUs, a TaKXKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOMIETO
o0OpazoBaHwUsl.

[Iporpamma mo ¢u3uke ycTaHaBIWBAET paclpejelieHne yueOHOTO Marepuaia Mo rojaM OO0ydeHUs
(o kJaccam), mpeyraraeT MPUMEPHYIO TIOCIIeI0BATEIbHOCTh U3YUEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJICPKAHHSI U YIE€TE BO3PACTHBIX 0COOEHHOCTEH 00yJIaromunXcsI.
[Iporpamma mo ¢usuke pa3paboTaHa ¢ IETbIO0 OKa3aHHWS METOJMYECKOW IMOMOINM YYHUTENIO B
co37aHUU paboyel MporpaMMBbl 10 Y4eOHOMY IIPEIMETY.

@dus3nka SBISETCS CHUCTEMOOOPA3YIOIIUM ISl  €CTECTBEHHO-HAYYHBIX y4eOHBIX IPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JISKAT B OCHOBE IPOIECCOB W SIBIICHH, W3y4aeMbIX XUMHEH,
ouosorueit, actpoHoMHed U (Qu3nYeckol reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTHHY MHpa, TIPEJIOCTABIISIET Hanboee sicHble 00pa3Ilbl MPUMEHEHHSI HAyYHOTO METO/Ia TIO3HAHUS,
TO €CTh CII0CO0Aa MOJYYEHUS TOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 IMaBHBIX 337a4 (prU3nUecKoro oOpa3oBaHUs B CTPYKType OOIIero o0pa3oBaHUs COCTOUT B
(opMHUPOBaHUU €CTECTBEHHO-HAyYHOU T'PaMOTHOCTH U MHTEpECa K HAyKe Y 00yJaromuxcs.
N3yuenue gpu3nku Ha 6a30BOM ypOBHE IPEIIOIaracT OBIaJeHUE CIeIyIOUMMH KOMIIETEHTHOCTMM,
XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

L4 HAay4YHO 00BACHATH SIBJICHUS,

L4 OLICHMUBATh U IIOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCIICAOBAHUA,

L4 HUHTCPHOPCTUPOBATE AAHHBIC MW HCIOJB30BATh HAYYHBIC OO0KAa3aTCJIbCTBA A IMMOJTYYCHHA
BBIBO/JIOB.

enu u3yyeHus: pU3MKU Ha ypOBHE OCHOBHOTO 00miero obpazoBaHus orpeneieHsl B Konuenmuu
npenojaBaHusi yueOHoro mnpeamera «®dusuka» B o0pazoBarenbHbIX opraHuzauusx Poccuiickoit
Oenepanyy, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTeNibHbIEe MPOrPaMMBI,  YTBEPKIEHHOU
pemenueM Kosuterum MunuctepcTtBa mpocsenieHuss Poccuiickoit ®eneparuu  (mpoTokoa oT 3
nexadps 2019 r. Ne [IK-4BH).

Heaun n3yyeHus GpU3NKu:

J puoOpeTeHne MHTepeca U CTPEeMIICHHMsI O00YydaroluXcs K HAydHOMY M3YYEHHUIO NPHUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

J pa3BUTHE  TPEACTaBICHUH O  HAydyHOM MeTOoJe IMO3HaHus U  (QopMupoBaHHe
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

J (dbopMupoBaHME HAYYHOTO MMPOBO33pPEHMsI KaK pe3yibTaTa M3y4eHHUS OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKH;

o (dbopMupoBaHHEe MPEACTaBICHUNA O poJu (PU3MKU Ui Pa3BUTHS JIPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH;

J pa3BUTHE TMpPEJCTAaBICHUH O BO3MOXKHBIX cdepax Oynymed npodeccHoHaNbHOM

ACATCIBHOCTH, CBSI3aHHOM C q)HSHKOﬁ, IOATOTOBKA K ,Z[aJIbHeﬁHJeMy 06y‘leHI/II-0 B 5TOM HAIIpaBJICHUH.
Z[OCTI/I)KCHI/IC ITUX MHeJen nporpamMmmsl 110 (I)I/ISI/IKC Ha YPOBHE OCHOBHOI'O 0611161"0 06p830BaHI/I${
oOecreunBaeTCs PCIICHHUEM CIICAYIONINX 3aJaY.

L4 npnoGpeTeHHe 3HaHUM O JAUCKPCTHOM CTPOCHHH BCIICCTBA, O MCXAHUYCCKHUX, TCIIJIOBLIX,
QJICKTPUYCCKHUX, MAHUTHBIX 1 KBAHTOBBIX ABJICHUAX;



J MprUoOpeTeHne yMEHUN ONHUCHIBATh U OOBSICHATH (DU3MYECKUE SIBIICHUS C HCIOJIB30BAHUEM
MOJIyYCHHBIX 3HAHU;

J OCBOEHHME METOJIOB PEIICHHUS MPOCTEHUIINX PACYETHBIX 33/a4 C UCIOIb30BaHUEM (DPU3MUYECKHUX
MO/IeJIeH, TBOPUYECKUX U MPAKTUKO-OPUECHTUPOBAHHBIX 33/1a4;

J pa3BUTHE YMEHUM HAOMIOAATh MPUPOJHBIC SIBICHUS W BBINOJHATH OIBITHI, JIAOOPATOPHBIE
paboTHI M SKCIIEPUMEHTAIBHBIE UCCIICAOBAHUS C UCTIONB30BAHUEM U3MEPHUTEIBHBIX IIPHOOPOB;

J ocBoeHHE TIpUEMOB paboThl ¢ uHpoOpManmeldn (GU3MUECKOTO COACp)KaHUs, BKIOUYAs
MHOOPMALIUIO O COBPEMEHHBIX JOCTIDKEHUSX (HU3MKH, aHAU3 W KPUTHYECKOE OICHUBAHHE
nH(pOpMAINH;

. 3HAKOMCTBO €O cdepaMu Mpo(ecCHOHAIBHOW JeATEIbHOCTH, CBS3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSMU, OCHOBAaHHBIMH Ha JOCTIKCHHIX (PU3NUECKON HAYKH.

Ha u3yuyenue ¢usuku (6a30BbIi ypOBEHL) HA YPOBHE OCHOBHOTO 00I1I€T0 00pa3oBaHUs OTBOIUTCS
238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezenio), B 8§ kiacce — 68 yacoB (2 vaca B Heneno), B 9
KJ1acce — 102 yaca (3 yaca B HEJIEII0).

[Ipennaraempiii B mporpaMme Mo (u3MKe NepedeHb JabopaTopHbIX pabOT M OMNBITOB HOCUT
pEeKOMEHAATENbHBIA XapaKTep, YUUTENb JIeNaeT BEIOOp MpOBEACHHS Tab0OpaTOPHBIX paboT U OIBITOB
C y4€TOM HHAMBHUAYaJIbHBIX OCOOEHHOCTEH 00ydaroIMXcsi, CIIHUCKA SKCIEPUMEHTAIBHBIX 3aJaHHH,
IIpe/UIaraéMblX B paMKaX OCHOBHOI'O T'OCY/IapCTBEHHOIO K3aMeHa 1o (pu3uke.

COILEP KXAHUE OBYUYEHUA
7 KIIACC

Pasznen 1. ®usnka u €€ posib B MO3HAHUYN OKPYKAKOIIEr0 MUpa.

®usnka — HayKka o npupoje. SABneHus npupoasl. PU3ndecKue SBICHUS: MEXAHUYECKHUE, TEIUIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

®dusndeckue BenuMuuHbL. M3Mepenue dusmdeckux BennuuH. Ousnueckue npudopsl. [lorpemrHocTs
U3MepeHuil. MexayHapoHasi cucTeMa eMHUII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH H3y4aroT MpHpody. EcTecTBeHHO-HaAy4YHBIH METOA
MO3HaHUs: HAOIIOJCHNE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBWKEHHE THUIIOTE3, IKCHEPHUMEHT IO
MPOBEpKE TUIOTE3, OObsicHeHHe HabOmogaemoro siBiaeHus. Omnucanue QU3NYECKUX SBICHUM C
ITOMOIIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. Mexanuueckue, TEII0BbIE, AEKTPUUIECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. Ouznyeckue npUOOPbl U TMpoLEaypa MPSAMBIX H3MEPEHHH aHalOTOBBIM M IU(GPOBHIM
pudopoMm.

Jlabopamopnuwie pabomul u onvimel.

Omnpenenenre eHbI JeNIeHUs KAl U3MEPUTEIBHOTO pudopa.

H3mepenne paccTosiHUM.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO Tea.

Ornpeznenenue pa3MepoB MaJbIX TEJ.

N3mepenue temneparypsl pu MOMOILH KUAKOCTHOTO TEPMOMETPA U IaTYUKA TEMIIEPATYpPHI.
[IpoBenenue nccnenoBaHus MO MPOBEPKE TMIOTE3bI: TATbHOCTh MOJETA MIAPUKA, MYILIEHHOTO
TOPU30HTAIIBHO, TeM 00JIbIlIe, YeM 0OJIbIlIe BHICOTA MTYCKa.

curwhdE

Paspean 2. IlepBoHavyanbHbIe CBeJleHUSI O CTPOCHNH BelleCTBA.
CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. ONbITh, JOKa3bIBAIOIINE JAUCKPETHOE
CTPOEHHUE BEIIECTBA.



JIBr>xkeHue yacTtull BeuiecTBa. CBs3b CKOPOCTH JBUKEHHUS YaCTHUI[ ¢ Temmeparypoil. bpoyHoBckoe
nskenue, muddysus. BzaumoaeiicTBrue 4acTHIl BEIIECTBA: MPUTHKEHUE U OTTAJIKUBAHUE.
ArperaTHble COCTOSIHUS BELLECTBA: CTPOCHUE I'a30B, KUAKOCTEN U TBEPBIX (KPUCTAUINYECKUX) TEI.
BzaumocBs3b MCKAY CBOMiCTBaMH BCIICCTB B pasHbIX arperaTHbiX COCTOSAHHUAX U HX
ATOMHO-MOJIEKYJISIPHBIM CTpoeHrueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. Habnronenne OpoyHOBCKOTO JIBMKEHHUSL.

2. Hab6monenue nuddysum.

3. HaGnronenue sBieHW, OOBACHSIOMUXCA NPUTSDKEHHEM WIM OTTAJIKUBAHHEM YaCTHIL
BELIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OreHka nuaMeTpa aToMa METOJIOM PsiIOB (C UCTob30oBaHueM (oTorpaduii).

2. OnpIThI 10 HAOTIOAEHUIO TEIJIOBOIO PACIIMPEHMSI Ta30B.

3. OmnbITH IO OOHAPYKEHUIO JICWUCTBUS CHJT MOJIEKYIISIPHOTO TIPUTSKECHUSI.

Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.

Mexanuveckoe aBmxkeHue. PaBHomepHOe u HepaBHOMepHoe aBmkeHue. Ckopocth. Cpemnsis
CKOPOCTbH MPU HEPABHOMEPHOM JIBIKEHUH. Pacuér myTu 1 BpeMeHH JIBHIKEHUS.

SBnenne wHepuuMH. 3aKOH WHEpUUH. B3aumopjeicTBuE Ten Kak MpPUYMHA H3MEHEHUS CKOpPOCTH
IBIDKEeHUsT Tell. Macca kak Mepa WHepTHOCcTH Tena. I[lmoTtHocTh BemiectBa. CBsi3b TJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIEe 00bEMA BellleCTBa.

Cuita Kak XxapakTepHCTHKa B3auMoencTBu Teil. Cuita ynpyrocTt U 3akoH ['yka. 3mepenue cuisl ¢
MTOMOIIIBIO TUHAMOMeETpa. SIBJIeHHE TATOTeHUs U cuia TsokecTu. Cuita TSHKECTH Ha IPYruX TUTaHeTax.
Bec tema. HeBecomocth. ClioKeHHE CHII, HANPaBIECHHBIX 10 OJHOW MNpsMoM. PaBHOnencTByromas
cui. Cuna Tpenus. TpeHue CKoJIbKEHUs U TPEHHUE MOKosA. TpeHre B MPUPOJI€ U TEXHUKE.
Hemoncmpayuu.

1. HaOmronenrne MexaHnyecKoro ABWKEHUS Tella.

2. H3Mepenne cCKopocTu MPSAMOJIMHENHOTO ABUKECHHUS.

3. HaGnronenue siBiieHUs] HHEPIIAH.

4, HaGnronenne n3smMeHeHus CKOPOCTH MPH B3aUMOICHCTBUH TEJl.

5. CpaBHEHHME Macc TI0 B3aUMOJICHCTBUIO TEIL.

6. CrnoxxeHue CuiI, HalpaBJICHHBIX 110 OJTHOM TIPSIMO.

Jlabopamopnwie pabomel u onvimel.

1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JBWXKEHUs (IIapuKa B OKHJAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jlajee).

2. Ompenenenue cpenHeld CKOPOCTH CKOJBKEHHS Opycka WM IIapuka T0 HAKJIOHHOMN
IUIOCKOCTH.

3. Omnpenenenye MI0THOCTH TBEPOTO TeEa.

4, OnpITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDKeHUs (Aegopmariui) MpYKHHBl OT
MIPUJIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIME 3aBUCUMOCTb CHIIBI TPEHHUS CKOJBKEHHS OT Beca Telna U

XapaKTepa COMPUKACAIOIINXCS ITOBEPXHOCTEH.

Pasnen 4. /laBienue TBEPABIX TeJl, ) KHIAKOCTEH M ra3oB.

Hasnenue. CiocoObl yMEHBIIICHUS U YBENIWYeHHs AaBneHus. [laBnenue ra3a. 3aBUCUMOCTD JIaBICHHS
raza ot o0wéma, Temmneparypsl. llepenaua naBneHuUs TBEPABIMU TeJIaMH, KUIKOCTSIMH U Ta3aMHu.
3akon [lackans. I[IHeBMaTuueckne MAaIIMHBL. 3aBUCHUMOCTH JABJICHHS KUAKOCTH OT TIIyOWHBI.
IMunpocratuyeckuii mapagokce. CooOmiaromuecs cocyabl. [ napaBnuyeckie MeXaHU3MBbI.

Atmocdepa 3emnn u armochepHoe naBieHHe. [IpUYuHBI CyIIeCTBOBaHMS BO3AYIIHOW OOOJIOUYKH
3emnu. OmbiT Toppuuennu. M3mepenune atMochepHOro AaBieHUs. 3aBHCHUMOCTh aTMOC(EpHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! st u3MepeHust aTMOCEpHOTO JTaBIICHUSI.



JleficTBHE KUJIKOCTU W Ta3a Ha NOTPYXKEHHOE B HUX Tesio. BrITankuBaromias (apxumenoBa) CHia.
3akoH Apxumena. [InaBanue Ten. Bo3gyxomnnaBaHue.

Jemoncmpayuu.

3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenayda naBieHUs )KUIKOCTBIO U Fa30M.

CooOlmarommmecs: CoCypl.

I'mppasinuecknii npecc.

[IposiBnenue aericTBUsS aTMOC(HEPHOTO TABICHMUSL.

3aBUCUMOCTb BBITAJIKUBAIOLIEH CHJIBI OT 00bEMA NMOTPYKEHHOW 4YacTU Tejda U IUIOTHOCTH
AKUIKOCTH.

1. PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BBITECHEHHON KUJKOCTH.

8. VYcnoBue miaBaHus TeN: MJIaBaHUE WM MOTPYKEHUE Tell B 3aBUCUMOCTH OT COOTHOLLIEHHS
IUIOTHOCTEN Tella U )KUIKOCTH.

Jlabopamopnwie padbomel u onvimel.

oakwnE

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOrPYKEHHON B KUJIKOCTh YacTH
Tena.

2. Ornpesenenre BHITATKUBAIOIICH CHJIBI, IEHCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B KUIKOCTD.

3. [IpoBepka HE3aBUCHUMOCTH BBITAIKHWBAIOIICH CHIIbI, IEUCTBYIOIIEH HA TEJIO B XKHUJKOCTH, OT
MAacCChI TeJa.

4. OnbIThL, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJKWBAKOLIEH CHIIBI, AEUCTBYIOIIEH HA TEJIO B
XKHUJKOCTH, OT 00bEMa MOTPYKEHHOH B KHUIKOCTh YaCTH TeJa U OT IJIOTHOCTH KHUIKOCTH.

5. KoHcTpynpoBanne apeomerpa WIM KOHCTPYMPOBAaHUE JIOJAKHM U OINpEACIIeHHEe €€
Irpy30I0AbEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOIIHOCTS.

[IpocTbie MexaHM3MBI: pblyar, OJOK, HakKJIOHHas IJIOCKOCTh. I[IpaBuiio paBHOBecHsl pblyara.
[IpumeHnenne mpaBuia paBHOBECHs pbluara K 010Ky. «3oiyi0Toe mpaBuiioy» mMexanuku. KITJ[ mpocTteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannyeckass sHeprus. KuHeTnueckas W MOTeHIMalNbHas 3Heprus. lIpeBpaieHue ogHOro BUAA
MEXaHUYECKOM HEPTruu B pyroil. 3aKOH COXpaHEHUs YHEPTUHU B MEXaHHKE.

Jemoncmpayuu.

1. [Ipumepbl POCTHIX MEXaHHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Onpenenenre pabOThl CHIIBI TPEHUS IPU PABHOMEPHOM JBI)KEHUU TeJia [0 TOPU30HTAIBHON
MTOBEPXHOCTH.

2. HccnenoBanue yciioBuii paBHOBECHS pblyara.

3. N3amepenne KIIJl HakIIOHHOM MJIOCKOCTH.

4. N3ydeHue 3akoHa COXpaHEHUS MEXaHUUYECKOI SHEPTUU.

8 KUIIACC

Pa3pen 6. TenjioBblie IBJICHUS.

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTpPOeHHMs BellectBa. Macca u
pa3mepbl  atToMOB M MoOJeKyl.  OnbITel, MNOATBEPKIAOIINE  OCHOBHBIE  IOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Monenu TBEPIOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUI BemnecTBa. Kpucrannuueckre U aMmopQHbIe
Tena. OObsCHEHUE CBOICTB Ta30B, JKUIKOCTEH M TBEPBIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYIISPHO-
-KHHETUYECKOU Teoprn. CMauyMBaHUE U KaWIISIPHBIC ABJICHUS. TeIIoBOE paclIupeHUE U CIKATHE.
Temnepatypa. CBsizb TeMmepaTypbl CO CKOPOCThIO TEIUIOBOTO JBMKEHUSA 4YacTUl. BHyTpeHHss
sHeprusi. CmocoObl U3MEHEHUsI BHYTPEHHEH dHEPruu: Terionepenada u coBepiieHue padbotel. Bus
TEIUIOINEePEIayu: TEIIONPOBOIHOCTh, KOHBEKIMS, U3IyYEHHUE.



KonudecTBo TemnoTel. YaenbHas TEIIOEMKOCThH BellecTBa. TermIooOMEeH U TeIJIOBOE PaBHOBECHE.
VYpaBHenue TemaoBoro 6ananca. [InaBjaenue u oTBepAeBaHNE KPUCTAIIMYECKUX BELIECTB. Y IeIbHas
terioTa TuiaBieHus. [lapooOpazoBanue u xonaencauus. Mcnapenue. Kunenue. YaenbHast Temiora
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUMIEHUS OT aTMOC(HEPHOTO AaBICHHS.

Brnaxnocts Bo3ayxa.

OHeprus ToIIuBa. Y iebHasl TEMJI0Ta CTOPAHHUSL.

[Ipunnunsr pabotel TernoBbix asuratenei KIIJI temnoBoro npuratens. TemsoBble ABUraTelnd U
3alIUTa OKPYKAKOLEH CPeibl.

3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUN B TEIUIOBBIX IIPOLECCAX.

Jemoncmpayuu.

Habmoenne 6poyHOBCKOTO JABHKCHUS.

Ha6nronenue auddyzuu.

Habmronenue siBjaeHu cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.

Habntoienue TemnoBoro pacinpeHust Tel.

W3menenue naBieHus raza npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WJIN OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMnepaTypsl.

Bunael Tenonepenayu.

OxnaxkJieHue Npu COBEPLICHUH PaOOTHI.

Harpesanue npu coBepiieHUN padoThl BHEUTHUMH CHUIIaAMH.

0. CpaBHEHME TETUIOEMKOCTEN Pa3INYHBIX BELIECTB.

1. HaOmronenue Kumexus.

12. HaOmronmeHue MOCTOSHCTBA TEMITEPATYPHI TPH TUIABJICHUH.

13. Moenu TeIUIOBEIX ABUTATEIIEN.

Jlabopamopnuie pabomul u onvimeot.

RBEB©ooo~NoOR~wNE

1. OnBITHI 0 OOHAPYKEHUIO ICHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHHS.

2. ONBITHI 10 BRIPAIIMBAHUIO KPUCTAIOB TIOBAPEHHOM COJIM MIIA caxapa.

3. OnbITHI 110 HAOIOACHHUIO TEIJIOBOTO PACIIUPEHHS Ta30B, KUIAKOCTEH U TBEPBIX TEII.

4, Omnpenenenue naBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

5. OnBITHI, TEMOHCTPUPYIOIIUE 3aBHCHMOCTH JaBJICHUS BO3JyXa OT €ro 00bEMa M HAarpeBaHHS
WJINA OXJIAK ICHMSL.

6. IIpoBepka THIIOTE3bl JIMHEWHOW  3aBHCHMOCTH  JUIMHBI ~ CTOJIOMKA JKUIAKOCTH B
TEPMOMETPUYECKON TPYOKE OT TeMIIepaTypHhl.

7. Habmoienne u3MeHeHUs BHYTPEHHEH SHEPryy Tejla B pe3ysIbTare TeIionepeaud U padoThl
BHEIIHUX CHJL.

8. HccnenoBanue sBICHUS TEIIOOOMEHA IPU CMEIIMBAHUN XOJIOJHOW U TOPSiUEH BOJIBI.

9. Omnpenenenre KOJMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOHM MpH TEIIO0OOMEHE C HarpeThiM
METAJUTHICCKUM LIHIIMHIPOM.

10. Omnpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

11. HccenenoBanue npoiiecca nCapeHus.

12. Omnpenenenre OTHOCUTENBHOM BIaXKHOCTH BO3yXa.

13. Omnpenenenve yaenbHOM TEIUIOTHI MIJIaBICHUS JIb/IA.

Pa3nes 7. duekTpryeckne 1 MATHUTHBIC SIBJICHUS.

Onexrpusanus ten. JlBa poja dJMEKTpUYECKUX 3apsiioB. BzanmonelicTBre 3apsKEHHBIX TeJl. 3aKOH
Kynona (3aBUCUMOCTb CHJIBI B3aMMO/ICHCTBHS 3apsSKEHHBIX TeJl OT BEJIMUUHBI 3apsII0B U PACCTOSHUS
MEXIy TellaMu).

Onexrpuueckoe rmoJsie. Hanpsok€HHOCTH  anekTpuueckoro mnois. [IpuHumn — cynepnosunuu
ANIEKTPUUYECKHX TOJIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocutenu »snexkTpudeckux 3apsiioB. OJIEMEHTapHBIM JIEKTpUYeckuid 3apsan. CTpoeHue aroma.
IIpoBOIHUKY M TUAIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUECKOTO 3aps/a.



DONEeKTpUUYECKUN TOK. YCIOBHS CYILECTBOBAHUS IEKTPUUYECKOTO TOKA. VMICTOUHMKM IMOCTOSIHHOTO
TOKa. JefiCTBUS 3JIEKTPUUECKOT0 TOKa (TEIIOBOE, XUMUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B
KUAKOCTAX U rasax.

Onextpuueckas nenb. Cuna Toka. DnekTpuueckoe HampspbkeHue. CONpOTHBIEHHUE IPOBOJHUKA.
VYaenpHOE compoTuBieHHE BellecTBa. 3akoH Oma g yuactka uenu. IlocnepoBarenbHoe U
napajuiesIbHOE COEAMHEHNE TIPOBOIHUKOB.

Pabota W MOIIHOCTH 3JEKTPHUUECKOTO TOKa. 3akoH JDkoyns—JIeHma. DnekTpuueckue Lenu u
MOTPEOUTENHN ICKTPUIECKOH sHepruH B ObITY. KOpoTKoe 3aMbIKaHHe.

[ToctostHHbIE MarHuThl. B3anMoaeicTBHE MOCTOSHHBIX MAarHUTOB. MarHutHoe mnosie. MarHutHoe
mone 3eMild U €ro 3HaueHue i Ku3HM Ha 3emsie. OnbiT Opcrepa. MarautHoe 1oJje
3IEKTPUYECKOTO TOKA. [I[puMEeHEHnEe 3JIEKTPOMAarHuTOB B TEXHHUKE. J[€MCTBHME MArHUTHOTO MOJIA Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJIBUTaTEIh MOCTOSTHHOTO TOKa. VCIoIp30BaHme >IIEKTPOABUTATENCH B
TEXHUYECKUX YCTPONUCTBAX U Ha TPAHCIIOPTE.

Onertel @apanes. SBneHue saekTpoMarHuTHOM wHAyKuuu. [IpaBuno Jlenma. DnexTporenepartop.
CriocoOpl MoTydeHus: dIEKTPUUECKON SHEPTUH. INEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX MCTOYHUKAX

SHEPTruH.
Jemoncmpayuu.

1. DIeKTpu3anus Tell.

2. JIBa poja IEeKTPUICCKUX 3apsAI0B H B3aUMO/ICHCTBHE 3apsHKEHHBIX TEJT.
3. YCeTpoCTBO U IEHCTBHE AIEKTPOCKOTIA.

4. DNeKTpOoCTaTHIeCKAs WHTYKITHS.

5. 3aK0H COXpaHCHHS JICKTPHUSCKUX 3apsJIOB.

6. [TpOBOTHUKY U TUDIIEKTPUKH.

7. MonenrpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.

8. W cTouHMKY TOCTOSIHHOTO TOKA.

9. JlericTBUA SIIEKTPUYECKOTO TOKA.

10. DIEeKTPUYECKUMA TOK B )KHIKOCTH.

11.  Ta30BbIi pa3ps.

12. HM3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13.  M3mepeHue 351eKTPUUECKOTO HAMPSHKEHUS BOJIBTMETPOM.

14.  PeocraT u Mara3uH CONIPOTHUBIICHUH.

15.  B3aumopelicTBUE NOCTOSTHHBIX MAarHUTOB.

16.  MoaenupoBaHrue HEBO3MOKHOCTH pa3esieHus OJ0COB MarHuTa.

17. MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OmneIT Dpcrena.

19.  MaruauTtHOe noje ToKa. DJIEKTPOMarHur.

20.  JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21.  DnexTpoABUrareib MOCTOSHHOTO TOKA.

22.  VccnepoBaHue SIBICHUS 3JIEKTPOMArHUTHON MHAYKIUU.

23. OnbiThl Dapajes.

24.  3aBHUCHMOCTH HAINpaBJICHUs HHIYKIIHOHHOTO TOKA OT YCIOBUHM €r0 BOSHUKHOBEHHUS.
25.  DnexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomot u onvimeol.

OnbIThHI MO HAOTIOACHUIO SJICKTPU3AINH T€T MHIYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanue neicTBUS YIEKTPUIECKOTO TMOJIS HA IPOBOJIHUKH U JUTIEKTPUKH.

COopka u mpoBepKka padoThHI DIEKTPUUECKOH IeTH MOCTOSHHOTO TOKA.

N3mepenue u perynupoBaHUe CUITbI TOKA.

N3mepenue u perynupoBaHue HAMPsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO Yepe3 PEe3UCTOp, OT COMPOTUBICHUS
pEe3UCTOpa U HAMIPSKEHHS Ha PE3UCTOPE.

curwNE



1. OHBITBI, ACMOHCTPHUPYIOIIHUEC 3aBUCUMOCTDL JJICKTPUUCCKOTO COIMPOTHUBIICHUA IMPOBOJHHUKA OT
Cro UIMHBI, IUI0Iaau IMOoncpeyYHOro CCUCHUA U MaTcpuraia.

8. [IpoBepka mpaBWiIa CIOKEHUS HANPSHKCHUH NpPU TOCIEIOBATEIBHOM COCAMHEHHH JIBYX
PE3UCTOPOB.

9. ITpoBepka npaBuia Ajsl CUIIBI TOKA NIPH apauIeIbHOM COSIUHEHUH PE3UCTOPOB.

10.  Omnpenenenue pabOTHI IMEKTPUIECKOTO TOKA, HIYIIETO YEPE3 PE3UCTOP.

11.  OmpeneneHune MOLUTHOCTH 3JIEKTPUUECKOI0 TOKA, BBIAEIIEMOI Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JIAMIOUKY, OT HANPSDKEHHS Ha HEM.
13.  Ompenenenue KI1J] HarpeBarems.

14.  HccnemoBaHue MarHUTHOTO B3aMMOJCHCTBUS MOCTOSTHHBIX MAarHUTOB.

15.  M3y4eHue MarHMTHOTO TOJIS MOCTOSIHHBIX MAarHUTOB MPH X OOBEANHEHUH U Pa3ICIICHHUH.

16.  HccnemoBanme AEWCTBUS SIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmubITBl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIBI TOKA M HalpaBJICHHUS TOKA B KaTYIIKE.

18.  M3ydeHwue AeHCTBHSI MArHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.

19.  KoncrpympoBaHue U u3ydeHHe paboThI dJIEKTPOIBUTATEIS.

20.  Hsamepenue KIIJ] snexTpoaBHTaTeabHON YCTaHOBKH.

21.  OneITBI 1O WCCICMOBAHUIO SIBICHUS OJCKTPOMATHUTHOW WHIYKIIMH: HWCCIIEIOBaHUE
M3MEHEHWI 3HAaYCHUS ¥ HAaIPaBJICHUS] MHyKIIMOHHOTO TOKA.
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Paznen 8. Mexanuveckue siBJieHHS.

Mexannueckoe aBWKeHHE. MarepuanpHas Touka. Cucrema orcuéta. OTHOCHUTENIBHOCTH
MEXaHMYECKOr0  JBIKEHUsA. PaBHOMepHOe mpsiMOJMHEWHOEe  ABWwKeHue. HepaBHoMepHoe
MpsAMOJIMHENHOE IBHKeHHE. CpeHsIss U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.
Yckopenue. PaBHOyckopeHHOE npsiMoInHelHOe nBkeHue. CBoOo1HOE nageHue. OnbIThl [ anmies.
PaBHOMepHOE nBWXKEHHE TIO OKpYxKHOCTH. Ilepmon m vactora oOpamenus. JIuHeitHas U yrioBas
ckopoctu. LleHTpocTpeMuTeNIbHOE YCKOPEHNE.

[TepBriit 3akoH Hprotona. Bropoit 3akon Heiotona. Tperuii 3akoH Hetotona. [lpuniun
CYIIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: cuiia TPEHHS CKOJIbKEHUS, CUJla TPEHUS MTOKOs, ApYyrue
BH/JIbI TPECHHUSL.

Cuna TsKECTM W 3aKOH BCEMHUPHOTO TATOTEHUsS. YCKOpeHHe CBOOOJHOTO majeHus. [IBumxeHue
maHeT Bokpyr Connua. IlepBas kocMuueckas ckopocTs. HeBecoMOCTh U nieperpy3ku.

PaBHoBecue marepuanbHOl TOuku. AOcComOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tema c
3aKpEIJIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynse Tena. IsMenenne umnyinbca. UMmynbC cuibl. 3aKOH COXpaHEHUs UMIyibca. PeakTuBHOE
JBUKEHHUE.

Mexannyeckasi paboTa ¥ MOIIHOCTh. PaGoTa cuil TsbkecTH, ynpyroct, TpeHus. CBs3b SHEPruu U
pabotel. [loTeHumanbHas 3HEpPrusi Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHiuanpHas
SHeprusi ckarod npyxuHbel. Kunernmueckass sHeprus. Teopema O KUHETHUYECKOW SHEPIrUU. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.

1. Habmronenne MexaHu4ecKoro IBIKEHUS Tella OTHOCUTENBHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHME TTyTed M TPACKTOPHUM ABMKEHUS OJHOTO M TOTO K€ TeJa OTHOCHTEIBHO Pa3HbIX
TEJI OTCUETA.

3. N3mepenune ckopocTy U yCKOPEHUSI IPSAMOJIUHEHHOTO ABUKEHUSI.

4, HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKECHHUS.

5. Habmtoienne ABMKEHUS TeNa M0 OKPYKHOCTH.



6. Habmoienne MexaHn4ecKuX sSIBIICHUH, MPOUCXOIAIINX B cucTeMe oTcuéra « Tenexka» mpu e
PaBHOMEPHOM H YCKOPEHHOM JIBKEHUH OTHOCUTEIIBHO KaOMHeTa (PU3UKH.

1. 3aBUCUMOCTb YCKOPEHUS TeJIa OT MAcCChl TeJIa U ICUCTBYIOIIEH HAa HETO CHUJIBI.

8. Habnronenue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJ.

9. N3menenue Beca Tesia Npu yCKOPEHHOM JBUKECHUH.

10. IIepenaya nMmynbca Ipyu B3aMMOIECHCTBUM TEIL.

11.  IlpeoOpa3oBaHus SHEPTHH MIPHU B3AUMOJICHCTBUHU TEJ.

12. CoxpaneHue UMIyNbca IPU HEYPYTOM B3aHMOACHCTBHH.

13.  CoxpaneHne uMIynbca Ipu aOCOIIOTHO YIPYrOM B3aMMOICHCTBHUH.

14.  HaGmioneHue peakTUBHOTO JIBUYKEHHUSI.

15.  CoxpaHeHue MeXaHU4EeCKOW SHEPruu Npu cCBOOOIHOM Na/ICHUU.

16.  CoxpaHeHHe MEXaHUYECKOH SHEPTHH MPH ABIKEHUHN TeJla IO/ JCWCTBUEM MIPYKUHBL.
Jlabopamopnwie pabomuel u onvimel.

1. KoHcTpynpoBanue Tpakra i pa3sroHa M JaJbHEHIIEr0o paBHOMEPHOTO JIBHKEHHS IIapHKa
VI TETIEKKH.

2. Omnpenenenre cpeHel CKOPOCTU CKOJIbKEHUs OpycKa WM JIBMKEHUS LIapyKa 10 HAaKJIOHHOMN
IJIOCKOCTH.

3. Onpenenenre yCKOpeHUs Tejla IpU PaBHOYCKOPEHHOM JIBHKEHHUH 110 HAKIIOHHOM 10 CKOCTH.
4. HccnenoBanue 3aBUCUMOCTH TYTH OT BpPEMEHM IPU PaBHOYCKOPEHHOM JIBUKEHUHM Oe3
Ha4yaJIbHOW CKOPOCTH.

5. [IpoBepka runoTessl: €ciau MpU PaBHOYCKOPEHHOM JIBUYKEHUH 0€3 Ha4aJlbHOM CKOPOCTH MYyTH
OTHOCSITCS KaK Psii HEYETHBIX YHCEIl, TO COOTBETCTBYIOLIUE MPOMEXYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JTaBJICHMUSL.

7. Omnpenenenue kodpPuUIMEeHTa TPEHUS CKOTBKCHUS.

8. Omnpenenenne )XECTKOCTU MPYKHUHBI.

9. Omnpenenenue pabOThl CUIIbI TPEHUS IIPU PAaBHOMEPHOM JBMKEHUM TeJla M0 TOPU30HTAIBHON
MIOBEPXHOCTH.

10.  Ompenenenue paOOTBI CHIBI YIOPYrOCTH TPU TMOABEME Tpy3a C HCIOJIB30BAHHEM
HETO/IBM)KHOTO U TIOJBMKHOTO OJIOKOB.

11.  H3yueHue 3aKkOHA COXPaHEHHS SHEPIHM.

Pa3nen 9. Mexanndyeckue Ko1e0aHusd U BOJHEI.

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: MEepUOJI, YacTOTa, aMIUIUTY/A.
Marematuueckuii M TOpPYKUHHBIH MasTHUKU. [IpeBpaiieHue »Hepruv mnpH KoJsiebaTeaIbHOM
JIBUKCHUH.

3aryxatomue kojebanus. BeiHykaeHHbIe KosiebaHus. Pezonanc. Mexanudeckue BosiHBL. CBOMCTBa
MeXaHW4YecKux BOJIH. IIpomonbpHble W moOmepeuHble BOJHBL JlIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHnueckrue BOJIHbBI B TBEPIOM TeJie, CEHCMUYECKHIE BOTHBI.

3Byk. [’ poMKOCTh 3ByKa 1 BhicoTa TOHA. OTpaxkeHue 3Byka. UH(]pa3Byk u yabTpa3ByK.
Hemoncmpauuu.

Habmonenue xoneGaHuii Tei moj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Habmronenue BIHYXIEHHBIX KOJIEOaHH U pEe30HAHCA.

Pacrmipoctpanenue mpoJOabHBIX U MONIEPEYHBIX BOJIH (Ha MOJIEIH).

Habmtonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI1 pe30HaHC.

ﬂaﬁopamopnbte padomul u onvimol.

curwhE

1. OnpeneneHHe YacCTOTHI U IIEpHUOoaa KOJIeOaHHMI MaTeMaTHYECKOr0 MasTHUKA.

2. OHpC,Z[CJ'ICHI/Ie YaCTOTHI U IIEpHUOaa KoJieOaHMt MPY>XXUHHOT'O MasgTHHKA.

3. HccnegoBanue 3aBHUCHMOCTH nepuoaa KOJIeOaHHIH MNOABCUICHHOI'O K HHUTU I'py3a OT AJIMHBL
HHUTH.



4. HccnenoBanue 3aBUCMMOCTH IIEpUOAA KOJIeOaHUN NPYKMHHOIO MasiTHUKA OT Macchl Ipysa.

o. [IpoBepka HE3aBUCHMOCTH IEpHOAA KoJI€OaHWM Ipy3a, MOJBELIEHHOIO K HUTH, OT MAaccChbl
rpysa.

6. OmnbITHL, IEMOHCTPUPYIOIIKE 3aBUCHMOCTh MEPHO/a KOJICOAHUH MPYKUHHOTO MAasTHUKA OT
Macchl rpy3a 1 )KECTKOCTH NPYKUHBI.

1. N3mepenue yckopeHust CBOOOIHOTO MaIeHUS.

Pa3nes 10. DinekTpoMarHuTHoOe 1MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHUTHOE MoJie. DJIEKTPOMarHuTHbIe BOJIHbI. CBOMCTBa AyeKTpoMarHuTHeIX BOJH. [llkana
3JIEKTPOMArHUTHBIX BOJIH. Vcnonbp30BaHue 371€KTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIe cBolicTBa cBETa.

Jlabopamopnwie padbomel u onvimel.

1. N3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MMOMOIUIbI0 MOOMIIBHOTO TenedoHa.

Pa3nes 11. CBeToBbIe AAIBJICHMS.

JlyueBast mognenb ceta. Mctounuku csera. IlpsiMonmHeliHOe pacnpocTpaHEHHE CBeTa. 3aTMEHHUS
Counna u JIynel. Otpaxenue cBera. [lmockoe 3epkano. 3aKkoH OTpakKeHUs CBETA.

[Ipenomiienne cBerta. 3akoH npesloMIIEHUS cBeTa. [lomHOE BHYTpEeHHEE OTpaKEHHE CBETa.
Hcnonb30BaHKe MOJHOTO BHYTPEHHETO OTPaXKEHHs B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon nmydeit B nuH3e. OnTrdeckas cucreMa QoTtoarmapara, MUKPOCKOIa U Telieckomna. [ a3
KaK OINTHYecKas cucreMa. ban3opyKkocTh U AaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crektp. OnbiTel HbtoToHa. CnokeHue CHEKTPalbHBIX LIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. [IpsimonuHelHOE pacpoCTpaHEHUE CBETA.

2. OTtpaxeHue cBera.

3. [Tonyuenue n306pakeHuit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

4, [Ipenomiienne cBera.

5. OnTUYeCKUN CBETOBO/I.

6. Xon tydeid B coOuparomiei JTuH3e.

7. XoJ ay4del B pacCeUBalollen JIMH3E.

8. [Tonyuenue n3006pakeHH ¢ TOMOIIBIO JINH3.

9. [Ipunnun neiictBus doroanmnapara, MUKPOCKOTA U TEJIECKOTA.

10. Monens riaasa.

11.  PaznoxeHue G€IOTO CBETA B CIICKTP.

12.  Tlomydenue 6enoro cBeTa MPH CIOKEHUHU CBETAa Pa3HBIX 1BETOB.
Jlabopamopnuwie pabomut u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIiia OTPaXEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.
2. N3ydeHne xapakTepuCcTUK H300pakeHUs MIpeIMeTa B INIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCMMOCTH yrja MpeJOMIIEHUS CBETOBOTO Jy4da OT yIyla MajgeHus Ha
TPaHUIIE «BO3IyX—CTEKIION.

4. [Tonyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

5. Omnpenenenre (GOKYCHOTO PAaCCTOSHUS M ONTHYECKON CHIIBI COOUPAIOIIEeH TUH3BI.
6. OnBITHI MO Pa3I0KEHHUIO OEI0T0 CBETa B CIHEKTP.

7. OnBITHI IO BOCTIPUATHIO I[BETA MPEAMETOB IIPHU WX HAOIIOICHUH Yepe3 [[BETOBbIC (PHIIBTPHI.

Pasznen 12. KBanToBbIe IBJICHHS.
Onwitel Pesepdopna u mutanerapHas wmojenb atomMa. Mopens aroma bopa. Hcnyckanue wu
norJyonieHre ceera atomoM. KBanTel. JIuneliuaTsie CIEKTpHI.
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PamnoaktuBHOCTh. Anb(da-, Oeta- u ramma-usnydeHus. CTpoeHHe aTOMHOTO siapa. HykimoHHas
MOJIeNIb aTOMHOTO sapa. M3oronsl. PagnoaktuBHele npespaienus. [lepuos nomypacnaga aTOMHBIX
anep.

SAnepHble peakuu. 3aKOHBI COXPAaHEHUS 3aps0BOTO M MacCOBOTO YMCEI. DHEPIUsl CBSI3M aTOMHBIX
anep. CBsA3b Macchl U 3Hepruu. Peakuuu cuntesa u aenenus saep. Mcrounuku sneprun CosHua u
3BE3L.

SAnepHas sHepreTuka. JleicTBUS palMOAKTUBHBIX U3JIyYCHHUI HA )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

1. CrieKTphpl U3JIy4yeHUs U TOTJIOICHHUSL.

2. CriexTpbl pa3IMyHBIX ra30B.

3. CrexTp BoAOpoO/Ia.

4, HaGnronenue tpexoB B kamepe Buibcona.

o. Pabota cuérunka HOHU3UPYIOMINX U3TYUCHU.

6. Perucrpanus u3mydeHus IPUPOIHBIX MUHEPATIOB U TMPOYKTOB.
Jlabopamopnwie pabomel u onvimel.

1. Habnronenne CrijioNTHBIX U TIMHEHYAThIX CIIEKTPOB W3ITyYEHUSI.
2. HccnenoBanne TPEeKOB: W3MEpPEHHE OJHEPrUM YacTUIBI 110 TOPMO3HOMY TyTH (IO
doTorpadusm).

3. N3mepenue pagnoakTuBHOrO (hoHa.

IloBTOpHUTEILHO-00001IAKOIIIUI MOIYTb.

[ToBTOpHUTENBHO--0000MAOMIMI  MOIYJIb TpeAHa3HAYeH Ui CHCTeMaTH3alMk HW  0000IIeHus
NpEeAMETHOr0 COACPKAHUA U OIbITa ACATCIBHOCTH, HpI/IO6peTéHHOFO IIpru HU3YUYCHHUH BCETO KypcCa
(bu3uKHA, a TakkKe I MOATOTOBKM K OCHOBHOMY TOCYJApPCTBEHHOMY 3K3aMEHY MO (HU3HUKE IS
00yJaroIMXxcsi, BRIOPABIIUX 3TOT YYCOHBIN MPEIMET.

[Ipy m3ydyeHUM NAHHOTO MOJIYJS PEANU3YyIOTCS M CUCTEeMATU3HPYIOTCA BUIbl JEATEIbHOCTH, Ha
OCHOBE KOTOpBIX OOecreynBaeTcsi AOCTHKEHHUE IMPEIMETHBIX W METalpeIMETHBIX IUIaHUPYEMBbIX
pe3ynbTaToB 00y4yeHHs, (HOpPMHpPYETCS eCTEeCTBEHHOHAy4yHasi TPaMOTHOCTb: OCBOCHHE HayYHBIX
METO/IOB HCCIE[OBAHUS SBJICHUI TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSIMU OOBICHSITDH
¢buznueckue SBJICHUS, TPUMEHSISI MTOJIydeHHbIE 3HAHUS, pellaTh 3a/laui, B TOM YHCJIE KaueCTBEHHBIE
U DKCIIEPUMEHTAIbHbIE.

[IpuHIMNHATBEHO AEATEIbHOCTHBIN XapakTep NaHHOrO pasjeia pealus3yercs 3a CYET TOro, 4ro
oOyuaronuecs BRIMOIHSIIOT 331aHUs, B KOTOPBIX UM MpEJIaraeTcs:

Ha OCHOBE IMIOJIYYEHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBACHATH (PU3MYECKHE SIBICHUS B
OKpY’Karollleil TpUpO/ie U TIOBCETHEBHOM KU3HU;

WCII0JIb30BAaTh HAYYHbIE METOJIbI MCCIEAOBaHUS (PU3NUECKUX SBICHUH, B TOM YHCIE Ui MPOBEPKH
TUNOTE3 U MOJYyYEHHUS] TEOPETUUECKUX BHIBOJIOB;

OOBSACHATH HAYYHBIE OCHOBHI Han0OJIee BaKHBIX JOCTIXKEHUN COBPEMEHHBIX TEXHOJIOTUH, HApUMED,
MPAKTUYECKOTO UCIOJIb30BAHUS PA3IMYHBIX HCTOUHUKOB SHEPT UM HA OCHOBE 3aKOHA MPEBPAILCHUS U
COXPaHEHHUS BCEX U3BECTHBIX BUIOB YHEPIHH.

11



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBLI IO ®U3BUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QU3MKKM Ha YpPOBHE OCHOBHOTO o0OmIero oOpa3oBaHMs HAINpPaBIEHO Ha JIOCTH)KEHHUE
JIMYHOCTHBIX, MCTAIPCAMCETHLIX U NPCIMCTHBIX 06pa3OBaTCJIBHBIX PE3YJIbTATOB.

B pesynbrare n3ydyeHus (pU3MKH Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs y 00ydarolierocs
OyayT chOpMHUPOBAHBI CIICAYIONTUE IMYHOCTHBIC PE3YIbTATHI B YACTHU:

. 1) naTpHOTHYECKOr0 BOCTIMTAHUS:

J [] mposiBJIeHHWEe MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (hU3NYecKOi
HayKH;

. (] IEeHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX--(U3UKOB;

J 2) rpaIaHCKOr0 ¥ 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

. [] TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYKJ€HUU OOIIECTBEHHO 3HAYMMBIX U ATHUECKUX
po0sieM, CBA3aHHBIX C PAKTUYECKUM IPUMEHEHNUEM JOCTHKEHUN (DU3HKY;

. (] 0co3HaHME BaXKHOCTH MOPAIBHO--3TUYECKUX IIPUHLIHAIIOB B JIEATEIBHOCTH YYEHOTO;

. 3) 3cTeTH4ecKoro BOCIMTAHMS:

. [ BOCIHpHSTHE ICTETHMUYECKUX KauecTB (pr3nueckoi Hayku: €€ TapMOHHYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

. 4) EeHHOCTH HAYYHOI'0 IMO3HAHHUSA:

. [J oco3HaHWE LEHHOCTH (PU3MUECKON HAayKM KaK MOIIHOTO MHCTPYMEHTAa IMO3HaHUS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENIIIEH COCTABIISIFOLIEN KYJIbTYpBI;

. (] pa3BUTHE HAyYHOU JTHOO03HATEIHLHOCTH, HHTEPECA K UCCIIE0BATEIBCKOM IEATEIIbHOCTH;

. 5) popMupoBaHus KYJbTYPbI 310POBbSI M SMOIMOHAJIBLHOI0 0J1Ar0NOJyYHs:

. [] oco3HaHWE LIEHHOCTH Oe30macHOro oOpas3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM

MHpE, BaKHOCTH TMpaBMI OE30MaCHOTO MOBEACHHUS Ha TPAHCIOPTE, HA IOPOTax, C AMEKTPUUECKUM U
TEIJIOBBIM 00OpPY/IOBAHUEM B JIOMAIIIHUX YCIOBHUSX;

. [J cdopMHUpPOBAHHOCTH HaBbIKa pedIeKCHUU, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO JKe
IpaBa y Ipyroro 4ejoBeKa;

. 6) TPy10BOr0 BOCIIUTAHMS

J [] aKTUBHOE y4acTue B PELICHHH NPAaKTHMUYECKUX 3a7ad (B paMKax ceMbH, 00pa30BaTeIbHOM

OpraHu3aliy, ropojia, Kpas) TEXHOJOTHYECKONW U COI[MAIbHOM HaIlpaBJICHHOCTH, TPEOYIOLIUX B TOM
yuciie ¥ GU3NYECKUX 3HAHUI;

. [J MHTEpEC K MPAKTHYECKOMY U3yUEHUIO MPOdecCuid, CBI3aHHBIX ¢ (PU3UKOI;
° 7) 3KO0JIOTHY€CKOr0 BOCIIMTAHUA:
. (] opueHTaluss Ha TNpUMEHEHHWE (UBMYECKUX 3HAHWN JUIS pelieHus 3aaad B 00JacTu

OKpY)KaIoIllel cpeJibl, MIAHUPOBAHUS TOCTYNKOB M OIEHKM HX BO3MOXHBIX TOCIEACTBUN Ui
OKpPY’KaIoIlel Cpe/ibl;

° [J oco3HaHue I00aTBHOTO XapaKTepa KOJOTHYECKUX MPOOIeM U MyTel UX peleHus;

° 8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOH CPebl:

° [J moTpeOHOCTh BO B3aWMOACHCTBUM TIPU BBHINIOJHCHHHM WCCIICIOBAHUA W TIPOSKTOB
(bu3nuecKoil HaNMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

° [J NOBBILIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO AEATEIbHOCTD;

° [J moTpeOHOCTh B (OPMHUPOBAHUU HOBBIX 3HAHWU, B TOM uucie (GOpMyIHUpOBaTh HJIEH,
MOHATHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

° [J oco3HaHue JePHUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00IacTH (DU3HKH;

° [J mIaHUpOBAaHUE CBOETO PA3BUTHUS B MPUOOPETECHUN HOBBIX (PM3NYECKUX 3HAHUN;

° [J cTpeMIeHHe aHAIM3UPOBATh U BBIABISTH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKH,

B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘1IGCKI/IX 3HaHPII>i;
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. [J omleHKa CBOMX JEHCTBHM C Y4YETOM BIIMSAHMA Ha OKPYKAIOIIYIO CpENy, BO3MOKHBIX
rJ100aJIbHBIX TOCJIEICTBUH.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynprate ocBOeHHMS HpOTrpaMMbI MO (H3MKE Ha YPOBHE OCHOBHOTO OOMIETO0 OOpa3oBaHHS Yy
oOyyaromerocsi  Oynyr  copMHpOBaHBI  MeTampeIMeTHbIe  Pe3yJbTaThl, BKIIOYAIONINE
[I03HABaTe/IbHbIE YHUBEpPCAIbHbIE YUeOHbIE NEMCTBUS, KOMMYHUKATUBHbIE YHUBEPCAIbHbIE YUeOHBIE
JEWCTBUS, PEryISITUBHBIC YHUBEPCAIbHBIC YIeOHbIC ICHCTBHS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

ba3oBble Jornveckue aelcTBUS:

. BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBJICHUI);

. YCTaHaBIMBATh CYIIECTBEHHBIN MpPHU3HAK KilacCU(UKALMKU, OCHOBAHMS JUid OOOOIIEHHS U
CPaBHEHUS,

. BBISIBIISITh 3aKOHOMEPHOCTH M TNPOTUBOPEUHS B pPAcCMaTpUBAEMbIX (akTaX, HaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIIEHUSIM;

. BBISIBJISITh [IPUYMHHO--CIICJCTBEHHbIE CBS3M MPH HM3y4eHUH (GU3NYECKUX SBJICHUNH U

IponeCcCoB, ACIaTb BBIBOABLI C HMCIIOJIB30BAHUEM ACAYKTHBHBIX W WHIAYKTHBHBIX YMOSaKHIOquPlﬁ,
BBIJIBUT'aTh THIIOTE3bI O B3AUMOCBA3AX (1)H31/I‘IGCKI/IX BCIINYHNH,

J CaMOCTOSITENIbHO BBIOMpATh croco0 pemieHus ydeOHOM ¢u3nyeckoil 3anauu (CpaBHEHHE
HECKOJIPKUX BAapUAHTOB DEIICHHs, BHIOOp Hamboyiee MOIXOMSAMIETO C YYETOM CaMOCTOSITEIHHO
BBIJICTIEHHBIX KPUTEPUEB).

ba3soBble nccienoBarejbcKue 1eHCTBUA:

J HCI0JIb30BaTh BOMPOCHI KaK MCCIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMS;

J MPOBOJUTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHY OIBIT, HECJIOXKHBINA (hU3HUECKUit
AKCIEPUMEHT, HEeOOIbIIOE HCCTef0BaHne (PU3UYECKOTO SIBICHHUS;

J OIICHUBATh Ha NPUMEHHUMOCTb U JOCTOBEPHOCTh HWHGOpPMAIUIO, MOJYYECHHYIO B XOJE
HCCIIEIOBAHUS W SKCIIEPUMEHTA;

J CaMoOCTOSITENIbHO (OPMYIMPOBATH 00OOIIEHUSI W BBIBOJBI 10 PE3ylbTaTaM IPOBEIEHHOTO
HaOJIO/ICHUS, OTIbITA, UCCIIEIOBAHMS;

J MIPOTHO3UPOBATh BO3MOKHOE JalbHeWIIee pa3BUTHE (PUINYECKHX MPOLECCOB, a TaKkKe

BBIJIBUTaTh MIPEJIIOJIOKEHUS 00 UX PAa3BUTHUH B HOBBIX YCIOBHUAX U KOHTEKCTAX.

PaGora ¢ undopmanmeii:

. MPUMEHATh PA3JIMYHbIC METOJbI, HMHCTPYMEHTBHI M 3alpoChl TIPU TMOHMCKE H OTOOpE
WHGOPMAIIMY WK TAHHBIX C YIETOM MPEIUIOKEHHOM yueOHOM (PU3MUYECKOH 3a/1auu;

. aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMALIHUIO Pa3TUYHBIX BUJIOB H
(hopM Ipe/ICTaBICHMS,

. CaMOCTOSITEJILHO ~ BBIOMpPATh ONTUMAIbHYIHO (OpPMY TMPEICTAaBICHHUS WHPOPMALUU U
WUTIOCTPUPOBATH pellaeMble 33aJauid HECIOKHBIMH CXeMaMH, JuarpamMmMmamMu, UHOW rpadukoil u ux
KOMOWHAILUAMU.

KoMMmyHukaTuBHbIE YHUBEpPcaIbHbIE yueOHbIe 1eliCTBHUS:

° B XOJIe 00CyXJIeHus ydeOHOro MaTepuaina, pe3yabTaToB JabOpaTOpHBIX PabOT U MPOEKTOB
3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYX/IaeMOil TeMbl M BBICKAa3bIBaTh HJICH, HAlleJICHHbIE Ha
pelIeHne 3a1auu U oJiiepKaHue OIarokeaaTeIbHOCTH OOIIEHHUS;

L4 COIIOCTAaBJIATL CBOU CYXJICHUA C CYKACHUAMU APYTHX YUYACTHUKOB AWajiora, 06Hapy>KI/IBaTL
pas3iiniaue u CXoACTBO HOSHHHﬁ;
L4 BBIPAKaTh CBOXO TOYKY 3PCHHUS B YCTHBIX U IMCbMECHHBIX TCKCTaX,
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. MyOJIMYHO TPEJCTABIATh PE3YyIbTAThl BBHIIOJIHEHHOTO (PU3MYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCIIEIOBAHUS, IPOEKTA);

J MOHMMAaTh M HCIOJB30BaTh MPEHMYLIECTBA KOMAHIHOM M HMHAMBHIYaJIIbHOM pabOTHl MpU
peleHN KOHKPETHO! (PU3NYECKO TPoOIeMbl;
J MPUHUMATh LIEIH COBMECTHOM AEATEIbHOCTH, OPTaHNU30BBIBATh ICHCTBHS MO €€ JOCTHKCHHIO:

pacrnpenensaTh poiu, 00CYyXaTh MPOILECCHl U PE3yIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHUS
HECKOIBKHX JIIOJICH;

. BBIIIOJIHATh CBOKO YacThb pabOThl, JOCTUTas KAyeCTBEHHOIO pe3yjbTaTa I10 CBOEMY
HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUS C IPYTMMU WICHAMU KOMaHbL;
. OIICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSM, CaAMOCTOSITENILHO

chopMyIUPOBAaHHBIM YYACTHUKAMU B3aUMO/ICHCTBHUS.

PerJIHTI/IBHbIe YHuBEpPCAJIbHbLIC y‘-leﬁl—ll)le JelCcTBUSA

Camoopranu3anusi:

J BBISIBIISATh MPOOJEMBbl B JKU3HEHHBIX M YUEOHBIX CHUTyalUsiX, TPEOYIOLIUX Ui pELIeHUs
(buznyecKux 3HaHUI;

J OPUEHTUPOBATHCS B PA3IMYHBIX MMOJXOAAX MPUHATHS pEIIeHUN (MHIUBUIYaIbHOE, IPUHATHE
pelIeHus B IpyIIe, IPUHITHE PELIEHUH TPynnoil);

J CaMOCTOSITEJIBHO COCTaBJATh QJITOPUTM pelieHus (GU3MYecKoW 3aauyd  WiIM  IUIaHa

UCCIIEIOBAHUS C YY4ETOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh
MpeAJIaraéMble BapUaHThl PEIICHU;

. JieNnaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

J JlaBaTh a/IeKBaTHYIO OLICHKY CUTYallMu U MpeJylaraTh IiaH e€ n3MEHEHUS;

J OOBSACHATh TNPUYMHBI JOCTHKEHHUS (HEIOCTH)KEHHUS) PpEe3YyJbTaTOB JEATEIbHOCTH, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY;

J BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBHIMOJIHEHUS (U3HUECKOTO

HCCICOOBAaHHUA HWIHN HpOCKTa) Ha OCHOBE€ HOBBIX O6CT05IT€J'IBCTB, N3MCHHUBIINXCS chyauHﬁ,
YCTaHOBJICHHBIX OIHI/I6OK, BO3HHUKIIHNX pr,Z[HOCTeﬁ;

J OIICHUBATh COOTBETCTBUE PE3YJIbTATa IEJI U YCIOBHSIM;

J CTaBUTH ce0sl HA MECTO JIPYroro 4ejloBeKa B XOJ€ CIOpa WM JAUCKYCCHH Ha HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

J MpHU3HABaTh CBOE MPaBO Ha OIIMOKY IpPU pelleHrnr (HU3MUYECKUX 3a/lay WM B YTBEPIKACHUAX

Ha Hay4HbIE TEMBI U TAKOE K€ MIPaBO APYroro.
INPEIMETHBIE PE3YJIbTATbBI

K xoHiy oOyuenust B 7 Kjacce npeIMEeTHbIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTb
c(OPMHPOBAHHOCTh y OOYHAIOLIUXCS YMEHUI:

o UCIOJIb30BaTh MOHATHS: (PU3MUYECKHE U XUMHUYECKUE SBIICHHs, HaOIIOlEeHHE, HKCIEPUMEHT,
MOJieNb, THUMOTE3a, €IWHUIBI (PU3NYECKHX BEIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS
BemlectBa  (TBEpAOE, JKUAKOE, Ta3000pa3HOE), MEXaHHMYECKOe JBH)KEHHE (paBHOMEpPHOE,
HEpaBHOMEpHOE, MPSMOJIUHENHOE), TPACKTOPHs, paBHOJCHCTBYIOIas cuia, nedopmanus (yrnpyras,
IUTACTHUYECKAs), HEBECOMOCTb, COOOIIAOINECS COCY/IbI;

J pa3nuuarh siBieHus (qudQy3us, TEIIoBoe [BMKEHHE 4YacTUI[ BEIECTBAa, PAaBHOMEPHOE
JBUKEHNE, HEPABHOMEPHOE ABWKEHUE, MHEPLUS, B3aUMOJICHCTBUE TEJl, PABHOBECHE TBEPIBIX TEI C
3aKpEIJIEHHOW OCBIO BpALIEHUS, Nepejada JaBJICHHUs TBEPABIMHU TEJIaMHU, KUIAKOCTAMHM M Ta3aMH,
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aTMoc(epHOe JaBJCHHE, TUIABAHUE Tell, MPEBPAIICHUS MEXaHUYECKOW SHEPTruu) MO OMUCAHUIO0 UX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OMBITOB, ICMOHCTPUPYIOIINX JAaHHOE (DU3HUECKOE SBJICHHCE;
. pacrmo3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UYCCKUX SBICHHA B OKPYXKAIOMIEM MHUpPE, B TOM
grciie (PU3NYeCcKue SIBICHUS B MPUPOJIC: IPUMEPHI IBUKECHUS C PA3ITNIHBIMU CKOPOCTSIMU B KUBOU U
HEXXUBOU MPUPOE, ICHUCTBUE CUIIBI TPEHUS B PUPOJC U TEXHUKE, BIMSHUEC aTMOC(PEPHOTO JTaBIICHUS
Ha KMBOW OpraHu3M, TUIABaHUE PHIO, phIYaru B TEJE YEJIIOBEKA, IIPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO
3a/1auy B y4eOHYI0, BBIICISATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBJICHUM;
. OTIMCHIBATh HW3YYCHHBIC CBOWCTBA Tell W (DU3MUECKHE SIBJIICHUS, HCHOJB3ysd (PU3NICCKHE
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa
YOPYrOCTH, CUJa TSHKECTH, BEC Teja, CUjla TPEHUs, JaBlieHue (TBEPIOTO Tela, JKUIKOCTH, rasa),
BBITAJKUBAIONIAsl CHJIAa, MEXaHW4yeckas padoTa, MOIIHOCTh, IIJIEYO CHJIBI, MOMEHT CHJIBI,
KO(DPHUITMEHT TOJIE3HOTO JEUCTBUS MEXAaHH3MOB, KMHETHYECKass W TOTEHIMAIbHASI DHEPrus), Mpu
OTIMCAaHUU TIPABUJILHO TPAKTOBATh (PU3UUYECKUM CMBICIT MCTOJIB3YEMbIX BEJIIMUWH, UX 0003HAYEHUS U
eAVHUIBI  (PU3UYECKUX BEJIUYHH, HAXOIUTh (OPMYJbI, CBA3BIBAIONIME JAHHYIO (U3HYECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpadUKU H3YyYEHHBIX 3aBUCUMOCTEH (PHU3MUYECKUX
BEJINYUH;
. XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SIBJICHUS M TIPOIIECCHI, MCIOJIB3yS IpaBuia
CIOKeHUs cwil (BJOJh OJHOM TpsiMoit), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena, TpaBUIIO
paBHOBecHsl pbryara (OJ0Ka), «30J0TO€ TPABUIIO» MEXaHWKH, 3aKOH COXpPAaHEHUS MEXaHWYECKOH
SHEPTUH, TIPU STOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alHCHIBATh €T0 MAaTEMaTUYECKOE
BBIpaKEHUE;
. O0OBACHATh (U3UYECKHUE SIBJICHHUS, MPOIIECCHl W CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE
CUTYallMi TMPAaKTHKO-OPUEHTHPOBAHHOTO XapakTepa: BBISBIATH MPUYMHHO--CIEACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHNE U3 |—2 JJOTUYECKUX IIaroB ¢ OMOPOol Ha 1—2 M3YYEHHBIX CBOKWCTBA (PU3HMUECKHUX
SIBJIICHUH, GU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH;
. pemath pacuéTHble 3a1a4u B 1—2 NEHCTBUS, UCIIONIBb3YS 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE
¢busznyeckue BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJayd 3alHChIBATh KPaTKOE YCJIOBHE,
MOJACTaBIATh (PU3MUECKUE BEIMYMHBI B (QOPMYNIBI U MPOBOAUTH PAacyEThl, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JUIsl pEelICHUs 3a/1a4, OLEHUBATh PEATUCTUYHOCTh MOMYyYeHHOU (hrU3HuecKoit
BEJINYMHBI;
. pacrno3HaBaTh MPOOIEMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (PU3HUECKUX METOJOB, B
OMHMCAHUU WCCIEAOBAHUS BBIICIATH IPOBEPSEMOE IMPEAINOJIOKEeHHE (TUIOTe3y), pa3inyaTh H
HMHTEPIPETUPOBAThH MOJYYECHHBIA pe3ylbTaT, HAXOIUTh OMIMUOKU B XOJE OIbITA, JIENaTh BBIBObBI I10
€ro pe3yJIbTaTaMm;
. MIPOBOJUTH OMBITHI 10 HAOIIOACHHUIO (PU3WYECKUX SBIICHUN WM (PU3UYECKUX CBOMCTB Tei:
dbopMynupoBaTh MPOBEpPSIEMbIE TMPEANOJIOKEHUs, COOMpaTh YCTAHOBKY M3 IMPEAIOKEHHOTO
000pyIOBaHus, 3alMChIBATh X0 OMbITa U (POPMYIUPOBATH BHIBOBI;
. BBITIOJIHATh TPSIMbIE H3MEPEHUSI PACCTOSHHS, BPEMEHM, Macchl Tena, 00bEéMa, CHIBI U
TEMIIepaTypbl C HCIIOJIb30BAHMEM AaHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUIA;
. MPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (U3UYECKON BEIMYMUHBI OT JAPYro ¢
WCIOJIb30BAHUEM TPSMBIX U3MEPEHHH (3aBUCMMOCTH TYTH PAaBHOMEPHO [BIKYIIETOCs Tela OT
BpEMEHHU JBIDKEHHUS TeNa, CHJIbl TPEHHsl CKOJBKEHHS OT Beca Teja, KadecTBa 00paboTKu
MOBEPXHOCTEW TEJI M HE3aBUCUMOCTU CHJIBI TPEHUs OT IUIOMIAJAM CONMPUKOCHOBEHHS TEJ, CHJIbI
YIPYTrOCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena
OT IUJIOTHOCTH J>KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJNO, YCIOBUH TUIaBaHMs Tell, YCIOBUI paBHOBECHs pblyara U OJOKOB), y4acTBOBATh B
TUTAHUPOBAHUK y4eOHOTO HCCIEAOBAaHUSA, COOMpATh YCTAHOBKY M BBIMOJHITH U3MEPEHHUS, CIIEIys
MpeI0KEHHOMY TUIaHy, PUKCUPOBATH PE3yAbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BETUYHH
B BHJIE TIPEUIOKECHHBIX TaOIUIl ¥ TpaduKOB, AeTaTh BHIBOIBI M0 Pe3yIbTaTaM UCCIEIOBAHUS;

15



J MIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA JKUIKOCTU U
TBEPJOTO TeNa, CHJIa TPEHUS CKOJILKEHUS, TaBICHUE BO3/1yXa, BHITAIKMBAIOIIAS CHJIA, ICHCTBYIOMIAs
Ha TMOTPYKEHHOE B JKHUIKOCTH TeJNO, KO3(HHUIMEHT MOJEe3HOro NEHCTBUS NMPOCTHIX MEXaHHU3MOB),
clieysl MPeI0KEHHONH MHCTPYKIMH: TPU BBIMOJHEHUH U3MEPEHUH cOOMpaTh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIYHCIISTh 3HAYEHNE HCKOMOW BEITMYHHBI;

J cOOIIOIaTh MpaBHiIa TEXHUKU 0E30MAaCHOCTH IIPU paboTe ¢ 1abopaTopHBIM 000PYAOBAHUEM;

J yKa3bIBaTh MPHUHLUIBI JCHCTBUS MPUOOPOB M TEXHHUUYECKUX YCTPOWCTB: BECBI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONINECs COCYAbl, OapOMETp, pblyar, MOJBWKHBIM W HEMOJBW)KHBIA OJIOK,
HAKJIOHHAS IJIOCKOCTB;

J XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUYECKHX YCTPOMCTB C
OTIOPOH Ha WX ONMHUCAHHS (B TOM YHCJE: MMOANIMITHUKH, YCTPOWCTBO BOJOIPOBO/A, THIPABINICCKUI
pecc, MaHOMETP, BBICOTOMEp, TOPHIHEBOH HACOC, apeoMeTp), HCIONb3ys 3HAaHHS O CBOMCTBAX
(bu3nuecKux SABJIECHUN U HEOOX0AUMbIE GU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

J MPHUBOANTH MPUMEPHI (HAXOIUTh WH(POPMALIUIO O MPUMEPax) MPaKTUIECKOTO UCIOIb30BAHUS
(bu3NYeCKUX 3HAHWU B MOBCEIHEBHOW >KM3HM ISl oOecrieueHus 0€30TacHOCTH TPU OOpalieHuu ¢
npubopaMu ¥ TEXHHYECKHMMH YCTPOWCTBAMH, COXPAaHEHHS 3/J0pPOBbS W COONIONEHHS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPY)KAIOIIEH Cpeie;

o OCYIIECTBIISITH OTOOP MCTOYHWUKOB MHPOpPMANWU B MHTEpHETE B COOTBETCTBHH C 3a/JlaHHBIM
MTOWCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIITUXCS 3HAHUH M TYTEM CPaBHEHHUS PA3IMYHBIX HCTOUYHHKOB
BBIJICIISATh HHPOPMAIIHIO, KOTOPAs SIBJISIETCS TPOTUBOPEUYNBOM MITH MOYKET OBITH HEIOCTOBEPHOM;

o WCTIONb30BaTh TPH BBHITIOJHEHUH YYEOHBIX 3aJaHUi HAyYHO--TIOMYJSIPHYIO JIHTEPATypy
(U3NIECKOTO CONepKAaHMUs, CIIPAaBOYHBIE MaTepHaibl, pecypchl cetn VHTepHeT, BlajeTh mpuémMamMu
KOHCIIEKTUPOBAHUS TEKCTA, IPeoOpa3oBaHus HHPOPMALIMK U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTyIO;

) CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpMalMu (PU3NYECKOTO COJEpXKAHUSA, B TOM 4YHCIE IyOJIMYHO J[esaTh KpaTKue
COOOLIEHH O pe3ynbTaTaXx IPOEKTOB WIM Y4eOHBIX MCCIEIOBaHWM, IPU 3TOM TI'PaMOTHO
UCIOJb30BaTh W3YYEHHBIH MNOHATUIHBIN anmapaT Kypca (U3UKH, CONPOBOXKIATH BBICTYIJICHHUE
MpEe3EHTALNEH;

o IIPY BBIIIOJHEHUHU Y4eOHBIX IPOEKTOB M MCCIEIOBAHUIN paclpelesiiTh 003aHHOCTH B IpyIIie
B COOTBETCTBMM C IIOCTAaBJICHHBIMU 3a/layaMH, CIEAUTh 3a BBIIOJHEHHEM IUIaHA JeHCTBUI,
aJIeKBaTHO  OLIGHMBaTh  COOCTBEHHBI BKJIAJ B  JEATENIBHOCTb  TIPYMIbI,  BBICTpaUBaTh
KOMMYHHUKaTHUBHOE B3aUMOJCHCTBUE, YUUTHIBAsi MHEHUE OKPY/KAIOIIHX.

K xonuy oOyueHust B 8 Kiacce npeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXKaTb
C(OPMHUPOBAHHOCTh y OOyHArOIUXCS YMEHUI:

J HCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBMKEHHE aTOMOB U MOJIEKYII,
arperaTHbIe COCTOSHMSI BEILIECTBA, KPUCTAJUIMYECKME U aMOp(Hble Tela, HACHIILEHHbI H
HEHACBIILEHHBIH Map, BIaKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHsISI SHEPIHsl, TEIJIOBOM JIBUTaTENb,
9JIEMEHTApHbIN 3JIEKTPUYECKUI 3apsj, DIEKTPUYECKOEe I10JIe, IPOBOJHUKUA M JIUIJIEKTPHKH,
MIOCTOSIHHBIM 3JIEKTPUUYECKUI TOK, MAarHUTHOE T10JIE;

J pa3nuyath sBJIEHUs (TEIUIOBOE pACIIMpPEHHE U CKaThe, TeIlonepeaaya, TeljIoBOe
paBHOBECHE, CMauyMBaHHWE, KaNWULIPHBIC SBJICHMs, MCIApEHUE, KOHJCHCAlUs, IUIABJICHHUE,
KpUcTalmu3anus (OTBepJeBaHME), KUIEHME, TeIionepenadya (TEMIONPOBOJIHOCTh, KOHBEKIIHS,
U3IY4YEeHUE), OSIIeKTpU3alus Tell, B3aUMMOJAEHCTBHE 3aps/ioB, IEUCTBUS DJIEKTPUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHHE, B3aHMMOJEHCTBHE MarHUTOB, AEHCTBHE MArHUTHOTO IOJIS HA NPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAasl MHAYKINSA) MO OMIMCAHUIO MX XapaKTEPHBIX CBOIMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PrU3NYECKOe SIBJICHUE;

J pacrio3HaBaTh NPOSIBIIEHHE M3YYEHHBIX (PU3NYECKHX SBICHUH B OKpYXKalOIIeM MHpE, B TOM
yuciae (U3NYECKUe SBJICHHUA B NPUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KAaNWUISIpPHBIEC SBICHUS B
NpUpOJie, KPUCTAJUIBI B Mpupoje, uanydeHue CoiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3BbI,
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oOpa3oBaHue pOCHI, TyMaHa, MHEs, CHEra, >JCKTPUYECKUE SBJICHUS B arMocdepe, IJIeKTpUYecTBO
KHUBBIX OPraHW3MOB, MAarHUTHOE T0JIe 3eMJIH, AP MOITIOCOB, pOJIb MATHUTHOTO TOJIS TS KU3HH
Ha 3emiie, MOJIIPHOE CHSIHUE, IPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B Y4eOHYIO, BBIIEISATH
CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3MUYECKHUX SBICHUM;

J ONKCBHIBATH W3YyYCHHBIC CBOWCTBA TEN M (HU3UUECKHE SBJICHUS, HCIOJB3YS (PHU3UUYECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHsISI SHEPrusi, KOJIMYECTBO TEIUIOTHI, YJENbHAsl TEIIOEMKOCTD
BEIIECTBA, yAETbHAs TEIUIOTAa TUIABJICHUS, YACIbHAS TEIUIOTa MapooOpa3oBaHus, yAeIbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KO3((ULUMEHT TMOJE3HOro JEMCTBHS TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHAS
BIQXHOCTh  BO3JlyXa, OJJEKTPUYECKUM 3apsil, CcuUjla TOKa, DJIEKTPUUYECKOe HaIpsLKEHUE,
CONPOTHUBIIEHUE MPOBOJHUKA, YACIBHOE CONPOTHUBJIEHUE BEIIECTBA, paboOTa U MOILHOCTb
AIIEKTPUYECKOTO TOKA), TIPH OMMCAHWU MPABHIBHO TPAKTOBATH (PU3UUECKUN CMBICIT HCIIOJIB3YEMbIX
BEJIMYMH, O0O03HAUEHUs U €IMHUIBl (U3NYECKUX BEJIMYMH, HAXOAUThb (OPMYJbI, CBS3bIBAIOIINE
JAHHYI0 (U3MYECKYI0 BEJIWYMHY C JpYTMMH BEJIMYMHAMHU, CTPOUTh TpaduKd H3Y4YEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

J XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SIBICHUS M IPOLECCHI, UCIHOJIb3Ys OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHO--KHHETHYECKONM TEOPHUHM CTPOEHMSI BEIEeCTBA, MPUHLMUI CYNEPHO3ULIH
noJjieil (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma JjIs ydacTKa 1emH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUsl SHEPTUH, TIPU 3TOM JaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U
3aMMChIBaTh €r0 MaTEMAaTUYECKOE BBIPAYKEHUE;

J OOBACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA TN, B TOM YHCJIE U B KOHTEKCTE CUTyallUH
MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUYMHHO-CIIEJCTBEHHbIE CBS3U, CTPOUTH
oObsicHeHHEe W3 |—2 JIOTMYECKHWX IIaroB C OMOpOH Ha 1—2 HM3yY4EeHHBIX CBOWMCTBAa (PHU3UYECKUX
SIBIIEHUH, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

o pemaTh pacuéTHbIC 3a1a4i B 2—3 NEHCTBUS, MCIOIb3Ys 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOLINE
¢u3nyeckue BEIMYMHBL: Ha OCHOBE aHalW3a YCJIOBMs 33Jayd 3alUChIBaTh KpPaTKOE YCIIOBHE,
BBISBJIATh HEJJOCTATOK JIAHHBIX JJIsl PELICHU 3a/1a4l, BIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
IS €€ peleHtsl, IPOBOIUTh Pacu€Thl U CPABHUBATH MOJyYCHHOE 3HAUE€HUE (PU3MUECKON BEITMUYHMHBI C
U3BECTHBIMU JIaHHBIMU;

o pacro3HaBaTh MPOOJIEMBl, KOTOPbIE MOKHO PELIMTh MPH MOMOIIM (U3NYECKUX METOJIOB,
UCIOJb3ysl OIUCAHWE MHCCIIEOBAaHUs, BBIJICIATh IPOBEPSIEMOE NPEINOI0KEHUE, OLEHUBATh
IIPABUIILHOCTH MOPsJIKA IPOBEJEHUS UCCIIEI0BAHMUS, /1e1aTh BbIBObI;

o IIPOBOJIUTH OIIBITHI MO HAOIIOAEHUIO (U3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB Tell
(xanuJUIApHBIE SABJIEHUS, 3aBUCUMOCTb JIABJIECHMs BO3JlyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH
Iporecca OCThIBAHUS M HAarpeBaHMs IPU HM3IY4YEHUU OT LBETa H3Jydarollell (Morjouaromne)
MIOBEPXHOCTH, CKOPOCTh UCIAPEHUs BOJIbI OT TEMIEPATYphl )KUAKOCTH U IUIOLIAU €€ IOBEPXHOCTH,
JJIEKTpU3alUs Tel U B3aUMOJICHCTBHE 3JIEKTPUUECKUX 3apsJiOB, B3aUMOJCHCTBUE MOCTOSHHBIX
MarHuTOB, BU3yaJIN3alisl MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, IEMCTBUS MAarHUTHOT'O MOJIS HA
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENsl MOCTOSHHOIO TOKA):
¢dbopMynupoBaTh IpOBEpsAEMbIe NPEANOJIOKEHUs, CcOOUpaTh YCTAHOBKY H3 IPEII0KEHHOTO
000pyZ0BaHUs, OIIUCHIBATh X0 ONbITa U (POPMYJIMPOBATH BHIBOBI;

J BBITNIOJIHATE IPSMbIE U3MEPEHUS] TEMIIEPaTypbl, OTHOCUTEIbHON BIIAXKHOCTH BO3/yXa, CHUJIbI
TOKA, HANPSHKEHUS C HUCIOJb30BAaHMEM AaHAJIOTOBBIX NMPUOOPOB M AATYMKOB (DPU3MYECKUX BEITUYHH,
CpaBHUBATh Pe3y/IbTaThl U3MEPEHUH C YU4ETOM 33JaHHON aOCOJIFOTHON MOTrPEIIHOCTH;

o IIPOBOJIUTH HCCIIEIOBAaHUE 3aBHUCHUMOCTH OJHOW (PU3MUECKOM BETUYMHBI OT JApPYrod ¢
UCIOJIb30BAHUEM TMPSAMBIX M3MEPEHHH (3aBUCHMMOCTb CONPOTUBIIEHUS MPOBOJHHKA OT €ro JUIMHBI,
IUIOLIA/IA TONEPEYHOTO CEYEHUS M YIEIBHOIO COMPOTHBIICHHS BEIECTBA NPOBOJHHUKA, CHIIBI TOKA,
UIYIIETO Yepe3 MPOBOJAHMK, OT HANPSIKEHUS Ha MPOBOJHUKE, UCCIIEIOBAHHUE MOCIIEI0BATEIBHOIO U
napajyieIbHOr0 COEMHEHUI MPOBOJHUKOB): IUIAHUPOBATH HCCIENIOBaHME, COOMpPATh YCTaHOBKY H
BBITMIOJIHATE M3MEPEHUs, Cleys NpeAoKEHHOMY IUIaHy, (UKCHpPOBAaTh Pe3yNbTaThl MOJYYEHHOMN
3aBHCHUMOCTH B BHJIE TaONIUIl U T'paUKOB, JeTIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BAHMS;
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J MPOBOJIUTH KOCBEHHBIE HW3MEPEHUS (PHU3MUYECKHX BEMUYMH (yIelbHAs TEIUIOEMKOCTh
BEIIIECTBA, CONPOTHUBIICHUE MTPOBOIHKIKA, pab0Ta U MOUIHOCTH JJIEKTPHUECKOTO TOKA): IJIAHUPOBATH
U3MEpEHHUs, COOMpPaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAysd HpPEJIOKEHHOW HHCTPYKIHH, H
BBIUMCIIATH 3HAYEHUE BEJTHMYUHBI;
J COOIIOIaTh MpaBHJIa TEXHUKU OE30MTaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000PYI0BAHUEM;
J XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C
OTIOPOI Ha WX ONMHUCaHHA (B TOM YHCIIE: CUCTEMA OTOILUICHHUS JOMOB, THIPOMETp, MapoBas TypOuHa,
amMIiepMeTp, BOJBTMETpP, CUYETUHK ODICKTPUUYECKONW HHEPTUH, DIEKTPOOCBETHTEIbHBIC MPHUOOPHI,
HarpeBaTeJbHBIE JIEKTPONPUOOPHI (IPUMEPBI), NMEKTPHUECKUE MPEAOXPAHUTENHN, IIEKTPOMATHUT,
AIIEKTPOJBHUTATENb MMOCTOSIHHOTO TOKA), MCHOJB3YS 3HAHUS O CBOMCTBAaX (DM3NYECKUX SIBJICHUU WU
Heo0XoIuMbIe (prU3NUECKHEe 3aKOHOMEPHOCTH;
J pacro3HaBaTh MPOCThIE TEXHHUYECKHE YCTPOWCTBA M M3MEPHUTEIBHBIE MPUOOPHI IO CXeMaM U
CXEMATUYHBIM PUCYHKaM (3KHUIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETpP, THIPOMETp, IBUTATEIb
BHYTPEHHETO CTOpaHMsl, DJEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMBI JIIEKTPUYECKHX LENer ¢
MOCIIEIOBATEIHHBIM U TTApaJUIETbHBIM COCAMHEHUEM 3JIEMEHTOB, pa3iinyasi YCIOBHBIE 0003HAUYCHUS
JJIEMEHTOB JIEKTPUUYECKUX LEIEH;
o MPUBOANTH MPUMEPHI (HAXOIUTh WHPOPMAIIHIO O MPUMEpax) MPaKTUIECKOTO WCIOIh30BAHUS
(GU3NYEeCKUX 3HAHWH B MOBCEIHEBHOW >KHM3HM ISl oOecrieyeHus 0€30TacHOCTH TPU OOpalieHuu ¢
npubopaMu W TEXHHYECKHMMH YCTPOWCTBAMH, COXPAaHEHHS 3J0pPOBbS W COONIONEHHUS HOPM
HKOJIOTUIECKOTO MTOBEICHUS B OKPYKAIOIIECH Cperie;
o OCYIIECTBIISAITH TOHUCK HMH(MopManmu (u3mueckoro conuepkaHusi B MHTepHETE, Ha OCHOBE
UMEIOIINXCS 3HAHUM W MyTEM CpPaBHEHUS JOTIOJHUTEIBHBIX WCTOYHHKOB BBIJEISATH MH(OPMAIIHIO,
KOTOpast ABJISIETCS MTPOTHBOPEUMBOM HITH MOXKET OBITH HETOCTOBEPHOM;
o UCIOJb30BaTh IPHU BBHINOJIHEHUM YYEOHBIX 3aJaHUM HaydyHO--TIOMYJSIPHYIO JIMTEPATypy
(GU3MYEeCKOro coJepkKaHus, ClIpaBOYHbIE MaTepHaibl, pecypchl cetu VHTepHeT, BIajeTh npuémMamu
KOHCIIEKTHPOBAHUs TEKCTa, IPeoOpa3oBaHns HHPOPMALIMHU U3 OAHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;
) CO3/1aBaThb COOCTBEHHBIC TIMCHMEHHBIC M KpAaTKUE YCTHBIC COOOIIEeHHs, o00o00mas
MHGOPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (DU3MYECKOrO COJEpXkaHMs, B TOM 4HUCIE IMyOJIUYHO
IIPEJCTABIATh PE3YIbTAaThl IPOEKTHON MM MCCIIENOBATENbCKOM NESATENBHOCTH, IIPU ITOM I'PAMOTHO
UCIOJb30BaTh H3YyYCHHBI NOHATHHMHBIM ammapaT Kypca (HU3UKH, COIPOBOXKIATH BBICTYIJICHHUE
Mpe3eHTaLNEH;
o IPU BBIIOJHEHUM Y4YEOHBIX IPOEKTOB U HCCIENOBaHMM (U3MYECKHX IPOLIECCOB
pacrpenesiaTe OOs3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMM 3aJjayaMM, CIEIUTh 3a
BBITIOJIHEHUEM IIJIaHa JIEWCTBUIM M KOPPEKTUPOBATh €r0, a/leKBaTHO OLICHUBAaTh COOCTBEHHBIN BKJIa B
NEeATebHOCTh T'PYIIbI, BBICTPAaWBaTh KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE, MPOSBISAS I'OTOBHOCTb
paspenatb KOH(QJIUKTHL.
K xoHiy oOyueHus B 9 Kiacce mnpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)kaTh
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:
J UCIOJb30BaTh  MOHATHS:  CHCTEeMa OTCY€ra, MaTepualbHas TOYKA, TPAaeKTOpHs,
OTHOCHUTEJIBHOCTh MEXaHMYECKOro JABMKEHMs, aedopmanus (ynpyras, IUlacTMUYecKas), TpEHHE,
LIEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb W MEepPerpy3kH, LEHTP TSDKECTH, aOCOJIIOTHO
TBEPJIOE TEJO, LEHTP TSUKECTH TBEPAOro Tella, paBHOBECHE, MEXaHWYECKHE KojeOaHWs M BOJIHBI,
3BYK, MH()pa3BYK U YIbTPa3BYK, JI€KTPOMArHUTHBIE BOJIHBI, IIKaja IEKTPOMArHUTHBIX BOJIH, CBET,
OIM30PYKOCTh M JTAJIbHO30PKOCTh, CIIEKTPBl UCIyCKaHWsS M MOTJIONIEHUs, aib(a-, Oeta- U ramma-
W3ITY4YEHUs1, U30TOIIbI, iJiepHasi SHEPreTHUKa;
J pa3nuyarh sBJIE€HUS (paBHOMEpPHOE U HEPABHOMEpPHOE MpPSMOJMHEHHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHUE, CBOOOJHOE TaJICHHE TeJll, PABHOMEPHOE IBUKEHUE 110
OKpPYXXHOCTH, B3aMOJECHCTBHUE TN, PEAaKTUBHOE JBH)KEHHE, KOJIeOaTeIbHOE IBIKEHHUE (3aTyXaolue
U BBIHY)XJICHHbIE KO0JIeOaHUs1), pe30HAHC, BOJHOBOE JBMKEHHE, OTPaKEHUE 3BYKA, MPSMOJIMHEHHOE
pacrpocTpaHeHHe, OTpaKEHHWE M TPEIOMIIEHHE CBETa, MOJHOE BHYTPEHHEE OTpakKeHUE CBeTa,
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pasnokeHue Oeoro CBeTa B CHEKTP W CIOXKCHHE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PaIMOAKTUBHOCTh, BOSHUKHOBEHUE JTMHEHYATOrO CIEKTPa M3IYy4YEHUs) MO OMHUCAHUIO
WX XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIONIUX JAaHHOE (DU3HUECKOE SBIICHHCE,

. pacrmo3HaBaTh MPOSBICHUE U3YUECHHBIX (DU3MYECKHUX SIBJICHUN B OKPYKaroIIeM MUpe (B TOM
gucie (PU3WYeCKHUe SIBJICHUS B MPHUPOJC: TMPWIMBBI U OTJIMBBIL, JBIKCHHE IUIaHeT COJTHEYHOM
CHUCTEMBI, PEAKTUBHOE [IBIDKCHHME JKHBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMJICTPSICEHHE, CEHCMUYECKUE BOJIHBI, IIyHAMH, X0, I[BETA TeJl, ONITUYECKUE SIBJICHUS B MPUPOJIE,
OMOJIOTMYECKOe JICHCTBUE BHJIUMOTO, YIBTPa(UOJICTOBOTO U PEHTTEHOBCKOTO W3IYYCHHI,
€CTECTBEHHBIH PaJMOAKTUBHBIN (DOH, KOCMUYECKUE JIy4d, PAAMOAKTUBHOE W3IIYYEHHUE MPUPOIHBIX
MHHEPAJIOB, ACHCTBUE PAaTUOAKTUBHBIX M3JyUYEHUNW HA OPraHU3M 4YeJIOBEKa), MPU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIICISTH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKH) (UINICCKUX
SIBJICHU;

. OTMCHIBATh W3YYEHHBIE CBOWCTBA TeN M (DU3MYECKUE SIBICHUS, HCIOJB3Ys (pusnyeckue
BEJIMYUHBI (CPeAHsIsi U MTHOBEHHAss CKOPOCTh Tella NPU HEPAaBHOMEPHOM JIBUMIKEHUHU, YCKOpPEHUE,
nepemMeIieHue, myTh, YriioBasi CKOPOCTh, CHJIa TPEHUS, CUJia YIIPYTOCTH, CHJIa TSHXKECTH, YCKOPEHHUE
CBOOOJIHOTO TaJICHHUS, BEC TeJla, UMITYJIbC TeJa, UMITYJIbC CHUJIbI, MEXaHHYeCcKasi paboTa U MOIIHOCTD,
MOTEHIIMAbHAs DHEPrUs Teja, TMOJHSTOTO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAs DHEPTHUs
C)KaTOM TPYKUHBI, KMHETUYECKAsi DHEPTUs, TOJHAsS MEXaHW4YeCKas SHEPrus, MEPHOJ U YacToTa
KoJieOaHWH, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, TOKa3aTelb
MIPEIOMJICHUS CPEJIbI), TIPH OMHUCAHUM MPABUIBHO TPAKTOBATh (M3MYECKUN CMBICI HCIIOIB3YEMBIX
BEJIMYWH, O0O3HAYCHHUS W EAUHUIBI (U3UYECKUX BEIUYHH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIIUE
TaHHYIO (U3WYECKYyI0 BEIMYMHY C JAPYTUMH BEIHYUHAMH, CTPOUTh TpaduKH HU3YYCHHBIX
3aBUCUMOCTEN (PU3UICCKUX BEITUIHH;

. XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKHE SBJICHUS M TPOLECCHl, HCHOJB3YS 3aKOH
COXpPAHEHUsl JHEPruH, 3aKOH BCEMUPHOIO TATOTEHMS, INPUHLHUII CYNEPHO3ULMH CUJ, HPUHIUI
OoTHOcHUTeNbHOCTH ['amunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPENOMIIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAJ0BOT0 M MAacCOBOTO YHCEI IPH SACPHBIX PEaKLMIX,
IpU 3TOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHa M 3alHChIBaTh €ro MaTeMaTH4YecKoe
BBIPAXKEHUE;

. OOBSACHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyallUi
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh INPUYUHHO--CICICTBEHHBIE CBSI3U, CTPOUTH
00bsCHEHHE W3 2—3 JIOTHYECKHX IIIaroB ¢ OMOpod Ha 2-3 HM3y4eHHBIX CBOWCTBA (PU3HMUYECKHUX
SIBJICHUHN, GPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemath pacuy€THble 3aqaud (OMMpAIOUIUEcs] Ha CUCTeMy U3 2—-3 ypaBHEHUIl), HCIOJb3YS
3aKOHBI M (POPMYIIBI, CBSI3BIBAIOUINE (PU3UUECKHE BEJIMYMHBI: HA OCHOBE aHalM3a YCIOBHUS 3a/laud
3alMChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTAIONIME WM H30BITOUHBIC JaHHBIC, BHIOUPAThH
3aKOHBI U (OpPMyNbl, HEOOXOIUMbIE [UIS PEIICHUs, TMPOBOJUTH pPAcYEThl M  OLIEHUBATh
PEATUCTUYHOCTD TIOTYYSHHOTO 3HaYeHUST (PU3NYECKOM BETUUYHHBI;

. pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOLIM (U3UYECKUX METOJOB,
WCIIOJb3Ysl ONHMCAaHUE MCCIEOBAHUS, BBIACIATh IPOBEPSAEMOE MPEINOIOKEHUE, OLICHUBATh
MPaBUJIBHOCTh MOPSAKA MPOBEACHUS MCCIENOBAaHUA, JieJaTh BbIBOAbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIOICHUH U OTBITOB;

. MPOBOJUTH OMBITH MO HAOMIOACHHUIO (DU3MYECKUX SBIECHUN WM (U3NYECKUX CBOWCTB Tel
(u3yyeHne BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHHS OSHEPruu, 3aBUCUMOCTb TepUOoja
KoJieOaHU MPYKUHHOTO MAasTHMKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbI MJIBIX KOJIeOaHUH, MPSMOJIMHEHOE paclIpoCTpaHEHHE CBETa, Pa3lIoKeHHe OEeNoro cBeTa
B CIIEKTp, U3YUEHHUE CBONCTB M300paKeHHs B MJIOCKOM 3epKajie U CBOMCTB N300pakeHUsI IPEMETa B
coOuparomield  JuH3Ee, HAOMIOJEHHE CIUIOMIHBIX W  JIMHEHYaThIX CIEKTPOB  U3IMYYCHHUS):
CaMOCTOSITENIbHO COOUPATh YCTaHOBKY M3 W30BITOYHOrO Habopa oOOpydOBaHUS, OMUCHIBATH XOJI
OTIBITA M €70 PEe3yIbTaThl, GOPMYIHUPOBATH BHIBOIBI;
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J MPOBOJIUTH MPU HEOOXOJMMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpEeNsisi CpejHee 3HAUeHUEe
u3MepsieMoil BenmuuuHBl ((POKYCHOE pPACCTOSHHUE COOMparomiell JIMH3bI), OOOCHOBBIBATH BHIOOD
croco0a u3MepeHus (M3MEPUTENHHOTO Tprbopa);

J MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEN (PM3NYECKUX BEITMYMH C MCIIOJIb30BAaHHEM MPSIMBIX
M3MEpEeHUH (3aBUCHUMOCTh IYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBIDKEHHHM O€3 HadalbHOM
CKOpOCTH, TIepuoJa KoJeOaHU MaTeMaTHYECKOTO MasTHHKA OT JUIMHBI HUTH, 3aBHCHMOCTH yriia
OTpaKEHHsI CBETa OT yrja MaJeHUS W Yrja NpPeJIOMIICHHS OT yrila MaJeHHs). IUIAHUPOBATh
HCCIIEIOBAaHUE, CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pE3YIbTATHI IMOJIYyYCHHOM
3aBHCUMOCTH (PM3MYECKUX BEIMYMH B BHJE TaONMMIl W rpaduKoB, IeNaTh BHIBOJIBI MO PE3yJabTaTaMm
WCCIICIOBaHUS;

J MPOBOJIUTh KOCBEHHBIE M3MEPEHHs (U3NYECKUX BEIHUYUH (CPEIHSS CKOPOCTh M YCKOPEHHE
TeNa MpH PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOIHOTO TaJeHUs, JKECTKOCTh TPYXKHUHBI,
KO3(G(UIMEHT TpPEHUs CKOJBXEHHs, MEXaHWyeckas pabdoTa W MOIIHOCTb, YacTOTa U TEPUOJ]
KoJIeO0aHWH MaTeMaTHYECKOTO M IMPYKUHHOTO MAasTHUKOB, ONTHYECKAs CHJIa COOHMpAIOIIEH JIMH3BI,
panMoaKTUBHBIM (POH): IUIAHUPOBATH HM3MEPEHUs, COOMpATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBITIOJTHATh M3MEPEHHs, CIeays MpPeUIOKEHHOW HWHCTPYKIMH, BBIYUCISATH 3HAYCHHWE BEITMYMHBI H
aHAJM3UPOBATH MOJTyYCHHBIC PE3YIBTATHI C YIETOM 3aIaHHOHN TTOTPEITHOCTH H3MEPEHHIA;

J coOroAaTh MpaBuiia TEXHUKHU 0€30M1aCHOCTH MpHU padoTe ¢ 1abopaTOPHBIM 000PYIOBaHHUEM;

o pa3nuyaTth OCHOBHBIE TNMPH3HAKH W3YYCHHBIX (U3UYECKUX MOJIENICH: MaTepHaibHas TOYKa,
a0COJIIOTHO TBEPNIOE TEJIO, TOUEYHBI MCTOYHHWK CBETA, JIy4, TOHKAs JIMH3A, IJIAHETapHas MOJEIh
aToMa, HyKJIOHHAsI MOJIENTb aTOMHOTO SI/1pa;

o XapaKTepU30BaTh MPUHIUIEI JEHCTBUS M3YYCHHBIX NMPHUOOPOB U TEXHHYECKHX YCTPOWCTB C
OTIOPOH Ha WX ONMCAHMA (B TOM YHMCIIE: COUIOMETp, TATUUKHU MTOJIOKEHHSI, PACCTOSIHUS U YCKOPECHHS,
pakeTra, 3X0JIOT, OYKH, MEPUCKOII, (oToanmnapar, ONTUYECKUE CBETOBOABI, CIIEKTPOCKOI, J03UMETD,
Kamepa BunbcoHa), ucrosb3ysd 3HaHUS O CBOWCTBaX (M3MYECKUX SABJICHUM U HEOOXOAMMBIE
(bu3nyeckne 3aKOHOMEPHOCTH;

o UCIOJb30BaTh CXEMbl M CXEMAaTUYHbIE DPHUCYHKM M3Y4EHHBIX TEXHHYECKUX YCTPOICTB,
MU3MEPUTENbHBIX NPUOOPOB U TEXHOJIOTUYECKHUX IMPOLECCOB MPU PELIEHUH Y4eOHO--IIPAKTUYECKUX
3ajad, ONTUYECKUE CXEMBbl JIs IMOCTPOEHHs H300pakeHUH B IIOCKOM 3epKaje M coOuparouieit
JIMH3E;

o IPUBOAUTH NMPUMEPHI (HAXOAUTh MH(POPMALIUIO O IPUMEpax) NPaKTUYECKOI0 UCIOJIb30BAHUS
¢u3nyecKux 3HaHUN B MOBCEIHEBHOW >KM3HU IJIs1 oOecrieyeHus: 0€30MacHOCTU MpU OOpalleHuH ¢
npubopaMM M TEXHMYECKMMM YCTPOMCTBaMH, COXPAaHEHMs 310pPOBbS U COONIONEHHS HOPM
9KOJIOTMYECKOT0 MTOBE/ICHUS B OKPYKAIOLIEH CpeIe;

o OCYLIECTBIATh NOUCK  MH(opManmuu  ¢usnueckoro  coaepxaHuss B HTepHere,
CaMOCTOATEJIBHO (OPMYJIUPYSI MOMCKOBBIM 3ampoc, HAXOAUTh IyTHU OIpPEAESICHHs JOCTOBEPHOCTH
MOJIy4eHHOH MH(OpMAIMK HAa OCHOBE UMEIOLINXCS 3HAHUN M JONIOJHUTEIbHBIX UCTOYHUKOB,;

J UCIOJb30BaTh MPU BBHINOJIHEHUH YYEOHBIX 3aJaHUM HaydyHO--TIOMYJSIPHYIO JIMTEpaTypy
($U3MYEeCKOro coJepkKaHus, ClpaBOYHbIE MaTepHaibl, pecypchl cetu VHTepHeT, BIajeTh npuémamu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3zoBaHus HHPOPMALIUHU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

. co3/1aBaTh COOCTBEHHbIE NMUCbMEHHBbIE M YCTHBIE COOOLIEHUS HAa OCHOBE HMH(pOpMAlMM U3
HECKOJIBKUX HMCTOYHUKOB (DU3UYECKOTO COJEpXkKaHMs, MYOJINYHO TMPEACTABIATh Pe3yIbTaThl
IIPOEKTHON WJIM MCCIIEeI0BATENbCKON AEATEIIbHOCTH, IIPU 3TOM I'PaMOTHO HCHOJb30BAaTh U3yYEHHBIH
NOHATUHHBIN anmapar U3y4aeMoro pasjena (PU3MKU U COIMPOBOXK/IATh BBICTYIUIEHUE NIPE3EHTAIMeN ¢

y4€ToM 0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Pazjen 1. ®u3uka u e€ poJib B NO3HAHUH OKPY:KAKOIIEro MUpa
bubmmoreka [{OK
1 Pu3uKa - HayKa o pHpoae 2 https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 dOu3nyecKne BeITMIYNHBI 2 1 https://m.eds00.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 MO3HAHUS 2 1 bubmrorexa [JOK
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [IOK
2.1 Crpoenue semecTsa 1 https://m.edso0.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bubnuoreka [JOK
' BeIllECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.eds0o.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bubnuoreka [JOK
3.1 Mexanuteckoe ABIKeHHe 3 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.2 Muepuus, Macca, mioTHoCTS 4 1 https://m.edso00.ru/7f416194
3.3 Cwuna. Bunel cun 14 1 2 bubmorexa LJOK

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

21


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 no pazneny

21

Pasjen 4. /laBjieHue TBEPABIX TeJ, }KMIKOCTEH 1 ra3oB

41 [asnenue. [lepenaya gqaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMU, XXUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2 JlaBIIeHHE KHKOCTH ° https://m.eds00.ru/7f416194
bubmmoreka [IOK
4.3 Arvocdeproe asienne 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE v 3 bubnuoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3nes 5. PaGora u MomiHOCTb. JHeprus
bu6moreka [IOK
51 PaboTa n mommocts 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 HpocThie mexanu3MEL 5 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexasuieckas SHeprus 4 1 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM Kontponbusre  TpakTieckue (undposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pasnen 1. TensoBble siBJeHUs
. bubmmoreka [{OK
11 CrpoeHue u CBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
12 TeruioBeie mporecce! 21 . ° https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DuekTpu4yecKue 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbBIE TEJla 7 1 bubmuotexa [JOK
' U1 UX B3aMMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [JOK
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 https://m. edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarsuTHbIe sBACHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DICKTPOMATHHTHAA HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KUVIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1nchp )
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pazjnen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka [{OK
12 Bsaumoneiicraue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 SaKOHE! COXPaHEHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckue K0J1e0aHUSA U BOJHBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieOaHus 7 3 https://m. edsoo.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znes 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znen 4. CBeToBbIE IBJICHHSA
bu6mmoreka [JOK
4.1 3aKOHBI pacCIIPOCTPAHEHUS CBETa 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 bubmiorexa LIOK

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

4.3 Paznoxenne 6enoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pazgea S. KBanTOBBIE sIBJICHUS
bubmmoreka [{OK
5.1 Hcnyckanue u moriomneHrne CBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.2 Crpoenue atommoro spa 6 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 SnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOAYJIb
6.1 [ToBTOpeHue u 0000mEeHNEe COACPIKAHUS 9 5 bu6moreka [IOK
' Kypca dhu3uku 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
Ne KoanuecTBo 4acoB JlonotHUTeILHASI
Tema ypoka
n/n Bcero KoHTpoJbH IpakTuyeckn | HMHpopManus
ble padoThI e padoThl
1 ®du3nka — Hayka o0 npupoje. SABaeHus npupoasl 1
2 duznyecKue ABICHUS 1
3 duznyecKkue BEIMINHBI U KX U3MEPCHHE 1
4 VYpok-uccnenoBanue "M3mepenue remnepaTypbl Ipy MOMOLIN 1 1
XKUJKOCTHOTO TEPMOMETpA U JIJaTUHMKa TeMIeparypsl"”
5 Merto1b1 Hay4HOTO l'£03HaHI/I$I. Onucanve GU3NIECKUX SIBICHUI 1
C TIOMOIIIBIO MOJIeTIeH
VYpok-uccnenoanue "[IpoBepka rUnoTe3bl: JaIbHOCTD MOJETA
6 [Iapuka, MymeHHOT0 TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM 1 1
OoJIbIe BBICOTA ITycKa"
7 Crpoenue BemiectBa. OMNbITHI, JOKa3bIBAIOIIUE TUCKPETHOE 1
CTPOCHHE BEIIECTBA
8 JIBY>KEHHE YaCTHII BEIeCTBa 1
9 Ypok-uccnenoanue «OMbITHI 10 HAOIIOICHUIO TETIOBOTO 1 1
pacIIUPEHUS Ta30BY
10 ArperaTHble COCTOSIHHS BEIIECTBA 1
11 Oco0EHHOCTH arperaTHhIX COCTOSTHUHN BObI. O000IIEHHE TT0 1
pazneny «llepBoHayanbHbIE CBEACHHS O CTPOCHUU BEUIECTBA
12 Mexanudeckoe ABHKeHHEe. PaBHOMepHOE 1 HEpaBHOMEPHOE 1
JIBIKCHUE
13 Ckopoctb. Equnuiibl ckopoctu 1
14 Pacuer nyTu ¥ BpeMeHU IBUKEHUS 1
15 Wuepumsi. Macca — Mepa HHEPTHOCTH TeEI 1
16 [TnotHOCTH BemrecTBa. Pacuer maccel 1 00beMa Tena Mo ero 1
TJIOTHOCTH

26




Jlaboparopuas padota «OnpeerneHne IIOTHOCTH TBEPIOTO

17 1
TeIa»

18 Pemenue 3agau o reme "[lnoTHOCTh BemecTa" 1

19 Cuiia KaKk XapaKTepucTuka B3aumoiercteus Ten. Cuiia 1
ynpyroctu. 3akoH ['yka

20 JlaboparopHas padoTa «/3yueHne 3aBUCUMOCTH PaCTsKCHHUS 1
(medopmanyiu) Ipy>KUHBI OT IPUIIOKEHHOU CHUIIBI»

21 [[SABnenue Tsrotenus. Cuia TSHXKECTH 1

22 CBsi3b MEXIy CHIION TSXKECTH U Maccoil Tena. Bec Tena. 1
Pemenue 3agau mo reme "Cua tsprkectu”

23 Cuta TskecTH Ha Apyrux aHetax. Gusndeckue 1
XapaKTEPUCTHKH TIAHET

24 N3mepenue cuit. Jlunamomerp 1

25 Bec Tema. HeBecomocth 1

26 CroxxeHue AByX CUJI, HAMPABJIEHHBIX MO OJTHOM MPSMOM. 1
PaBHOielicTByIOIIAs CHIT

27 Pemenne 3amgad nmo reme "PaBHoaelicTByromas cui'” 1

28 Cuna TpeHus u e€ BUIbl. TpeHre B IPUPOJIEC M TEXHUKE 1
JlaboparopHas paboTa «/3yueHue 3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIBXKEHUS OT CHJIbI IaBJICHUSI U XapaKTepa 1
COIPUKACAIOIIUXCS TOBEPXHOCTEM»

30 Pemrenue 3aga4d Ha onpeieneHUEe paBHOICHCTBYIOMICH CHITBI 1

31 Pemenue 3agau o Temam: «Bec Tenay, «'paduueckoe 1
nzo0paxenue cunmy, «Cuibly, «PaBHOIEHCTBYIONIAS CHUIDY
KonTtponbHas paborta o temam: «MexaHH4ecKoe TBUKEHUEY,

32 «Macca, mIoTHOCTHY, «Bec Tenay, «I'padudeckoe 1
n3zo0paxenue cuimy, «CHib»

33 Jasnenue. CriocoObl yMEHbUICHNS U YBEJIMUECHUS JABICHUS 1

34 JlaBneHue ra3a. 3aBUCUMOCTD JaBJICHUS Ta3a 0T 00bEMa, 1
TEMIIEPATYPHI

35 [lepenaua naBiaeHus TBEPIBIMU TEIAMU, )KUJIKOCTSIMH U 1
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razamu. 3akoH Ilackais

I[aBHCHI/Ie B XXMJKOCTH U I'a3€, BBI3BAHHOC I[GflCTBPICM CHIJIbI

36 1
TSKECTH

37 Pemenue 3agau mo reme «J/laBneHue B KUAKOCTH U raze. 3aKoH 1
[Tackaysa»

38 CooOmiarommecs COCYIbI 1

39 IMunpaBnmueckuii mpece 1

40 Manowmetpsl. [IopiiHeBOM KUIKOCTHBIN HACOC 1

41 ATmocdepa 3eMiu U IPUYMHBI €€ CYIECTBOBAHUS 1

42 Bec Bo3nmyxa. ATmMocdepHoe naBiieHne 1

43 Nsmepenue armocheproro nasnenus. OneiT Toppuuemm 1

44 3aBHCHMOCTh aTMOC(EPHOTO AaBIICHHSI OT BHICOTHI HAJ 1
YPOBHEM MOPSI

45 Bapomerp-anepouns. ATMochepHOe TaBiIeHUE HA Pa3IMIHBIX 1
BBICOTax

46 Pemenne 3agaud mo reme " AtmochepHoe naBieHue" 1

47 JlelicTBUE )KUJIKOCTHU M Ta3a Ha MOTPYKEHHOE B HUX TEJO. 1
ApxumenioBa cuia

48 Ha?opaTopHa“;I pabota «Onpeenenre BHITATKUBAIOIIEH CHJIBI, 1
JeMCTBYIONIEH Ha TeJI0, HOTPYKEHHOE B )KUJKOCTH
JlaboparopHas pabota no teme «lccnenoBanue 3aBUCUMOCTH

49 Beca TeJia B BOJIE OT 00bEMa MOTPYKEHHOH B )KHJIKOCTh YaCTH 1
TEea»

50 [1naBanue ten 1
JlaboparopHas padota "KoHCTpynpoBaHUE apeoMeTpa Hin

51 KOHCTPYHPOBAHUE JIOJKHU U OIpeieieHne e 1
rpy30n016EMHOCTH"
Pemenue 3aaau o temam: «IlnaBanue cynos.

52 BosnyxomnaBanuey, «JlaBnenue TBEpAbIX Tel, )KUIKOCTEH U 1
ra3oB»

53 KonTposnpHast pabota o Teme «/laBjieHue TBepAbIX Tell, 1
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JKUJIKOCTEU U ra3oBy

o4 Mexanndeckas paboTta 1

95 MorHocTs. EquHuiie MOIHOCTH 1

56 ypOK:I/ICCJIeILOBaHI/Ie ”'l')acqéT MOIIIHOCTH, Pa3BUBAEMOM Ipu 1 1
noAbEME IO JIECTHULIE

o7 [IpocTeie Mexanu3Mmsl. Peryar. PaBHOBECHE CHII HA pblyare 1

58 Prruaru B Texuuke, ObITY U ipupo/ie. JlaboparopHas padota 1 05
«MccnenoBanue ycaoBHil paBHOBECHS PbIUara

59 Pemrenne 3agad mo reme «YClI0BUS PaBHOBECHUS pblUara 1
KoadpunmenT noneznoro neicTBUs MEXaHU3MA.

60 JlaboparopHuas padota «M3meperne KI1J] HakmoHHON 1 0.5
MIJIOCKOCTH

61 Pemenne 3agau o reme "Pabota, momuOCTH, KITJ[" 1

62 Mexannueckast sHeprus. KnHeTHYeckas ¥ moTeHIaaIbHast 1
SHEprus

63 3aK0H COXpaHEHUSI MEXaHUYECKON YHEPTUHU 1
YPOK-3KCIIEpUMEHT 10 TeMe " IKCIIEpUMEHTAITBLHOE

64 omnpeeseHue N3MEHEHHUSI KHHETHUECKON U TTOTEHITHATBHOU 1 1
SHEPrUU MPU CKAThIBAHUU TEJIa M0 HAKIIOHHON TJIOCKOCTH"

65 [IpomexxyTouHas aTTecTarus (TECTUPOBAHHME) 1

66 PeSepBHBII:/'{ ypok. Pabora ¢ Tekctamu 1o Teme "MexaHu4Yeckoe 1
JIBUKCHHE

67 PesepBHriit ypok. PaGota ¢ Texkcramu o teme "PaboTa. 1
MoiHocTh. JHeprus"

68 PesepBHbIi ypok 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIACC

Ne KoauvecTBo yacoB
i Tema ypoka KonTpousn TE— JonosHUTEIbHAS
Bceero uHopmanus
ble padoThI e padoThl
1 OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON 1
TEOPUHU U MX OIBITHBIE TIOITBEPIKICHHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEPIOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSIHUM 1
BEIllECTBA
OObsicHEeHHEe CBOMCTB TBEPJIOTO, JKUIKOTO M ra3000pa3HOTO
4 COCTOSIHM BEIIECTBA HA OCHOBE MOJIOKEHUI MOJIEKYJISIPHO- 1
KMHETUYECKON TEOpUU
5 Kpucrannmaeckue u amopdasie Tena 1
6 CmaunBaHue U KamWUISIpHOCTh. [loBepxHOCTHOE 1
HaTSKEHHE
7 TennoBoe paciMpeHne u cyKaTue 1
8 Temneparypa. CBa3b TeMIEPATYpPhl CO CKOPOCTHIO 1
TEIUIOBOTO JIBM>KEHUS YaCTHUIL
9 Bayrpennsis sueprus. CriocoObl ”3BMEHEHHS BHYTPEHHEH 1
SHEPruu
10 Bupl Teronepenaun 1
Ypoxk-koudepennus "[IpakTruueckoe UCIOIb30BaHNE
11 TEIJIOBBIX CBOMCTB BEILIECTB U MAaTEPUAJIOB B IENIAX 1 1
sHeprocoeperkeHus"
12 KonuuectBo TenmnoTel. Y aeabHas TENIOEMKOCTD 1
13 VYpaBHeH#He TerioBoro 6ananca. TermiooOMeH U TeraoBoe 1
paBHOBECHE
JlaboparopHas pabota "VccrienoBaHue siBIEHUS
14 TETMI000MEHa MPU CMEIIMBAHUU XOJIOJHON U ropsueit 1 1
BOOBI"
15 PacueT kojnuecTBa TEIIOTHI, HEOOXOIUMOTO IS 1
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HarpCBaHus TCJia U BBIACIIKICMOI'0 UM ITPU OXJIAKIACHUHN

Jlaboparopnas padota "OnpeneneHue yaeabHON

16 g 1
TEIJIOEMKOCTH BeEIeCTBa

17 OHeprus TOIIMBA. Y ieibHasl TEIJI0Ta CTOPAHUS 1

18 [InaBnenue u oTBEepAEBaHUE KPUCTAIUIMYECKUX TEII. 1
VY aenpHas TEIJIOTA MJIaBJICHUS

19 JlabopaTtopHas pabota "Onpenenenne yaeabHON TETIOThI 1
IUIaBJIEHNS JIbaa"

20 ITapooOpa3oBanue u KoHeHcanws. Vicnapenue 1
Kunenue. Y aenbHas Temiota napooOpazoBaHus U

21 KOHJICHCAIIUH. 3aBUCUMOCTh TEMIIEPATyphl KHTIEHUS OT 1
aTMOC(hepHOTO TaBJICHUS

29 Bnaxxnocts Boznyxa. JlabopaTopHas pabota "OnpeneneHue 1
OTHOCHUTEILHOW BJIAXKHOCTH BO3/TyXa"

23 Pemenne 3aga4d Ha onpeneseHUe BIAKHOCTH BO3ayXa 1

24 [TpuHnume! paboThl TEMIOBBIX ABUTaTenei. [Tapoas 1
TypOuHa. JIBUraTeh BHyTPEHHET0 CTOPAHUS

o5 KIIJI TermoBoro auratens. TemaoBele ABUTATEIN U 1
3aIlATa OKPY)KAIOIIECH CPeIb

26 3aK0H COXpaHEHUS U MPEBPAIICHUs SHEPTUHU B TEIUIOBBIX 1
nporeccax

27 [ToaroroBka K KOHTPOJILHOM padoTte mo Teme "TermmoBbie 1
siBJICHUs1. MI3MeHeHHe arperaTHbIX COCTOSTHUNA BeniecTBa"

28 KontponbHas padota o Teme "TernnoBbie sSBICHUS. 1
M3MeHenune arperaTHbIX COCTOSIHUH BelecTa'

29 Dnektpusanys Tel. J[Ba posa aIeKTpruIecKuX 3apsioB 1

30 Ypok-uccnenopanue "DineKTpu3anus Te1 UHAYKIUEH U IPU 1
COIIPUKOCHOBEHUU"

31 B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona 1

32 Dnektpuueckoe nose. HanpsykeHHOCTh 3JIEeKTPUUECKOTO 1

T10JI4. HpI/IHHI/IH CYIICPIIO3UTINHU SJICKTPUUCCKUX oJiei
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Hocwutenu snextpuueckux 3apsiioB. DIEMEHTApHBIN 3aps.

33 1
Crpoenue aToMa
34 [IpoBOAHMKY M AMAIEKTPUKH. 3aKOH COXPAaHEHUS 1
AIEKTPUYECKOTO 3apsia
35 Pemrenue 3agau Ha MpUMEHEHUE CBOMCTB IEKTPUUECKUX 1
3apsI0B
36 DNEeKTPUYECKUN TOK, YCIOBHSI €T0 CYIIIECTBOBAHMSL. 1
HcToYHMKH 2IEKTPUYECKOTO TOKA
37 JIeNCTBHS IIEKTPUYECKOTO TOKA 1
38 VYpoxk-uccnenoanue "JlefcTBHE ANMEKTPUUECKOTO MOJIS Ha 1 1
MPOBOJTHUKHU U TUAIEKTPUKHU"
39 DIEKTPUUECKUN TOK B METAIIIaX, )KHJIKOCTSIX U Ta3ax 1
40 DJIEKTpUYECKas 1ENb U €€ COCTABHBIE YACTH 1
a1 Cuna Toka. JlabopaTopHnas pabora "M3mepenue u 1 0
eryIUpPOBaHUE CUJIBI TOKA" &
Y.
42 Dnektpuyeckoe Hanpspkenue. BonsTmetp. JlabopaTopHas 1 05
pabota "M3mepeHne u peryaupoBaHue HaPsDKCHHS " '
43 ConpoTuBiieHUE MPOBOJHUKA. Y IEIBHOE CONPOTUBIICHUE 1
BEIECTBA
JlaGopaTopHas paboTta "3aBUCHMOCTH AJICKTPUUECKOTO
44 COTNIPOTHUBIICHHUS MMPOBOJHHUKA OT €T0 JITMHBI, TIJIOIIAH 1 1
MOTMEPEYHOro CEYeHUs U MaTepraia"
45 3aBUCHUMOCTh CHJIbI TOKA OT HanpsbkeHus. 3akoH Oma st 1
y4acTKa [enu
Jlaboparopnas padota "VccrienoBaHue 3aBUCUMOCTH CHIIBI
46 TOKa, UJIYIIET0 Yepe3 Pe3UCTOp, OT COMPOTUBIICHHUS 1 1
pE3UCTOpa U HAMPSIKEHUS HAa pe3ucTope”
47 [TocnenoBarenbHOE M NapaIENbHOE COCTUHEHUS 1
MIPOBOJIHUKOB
48 JlaboparopHas padoTa "IIpoBepka mpaBuiia CIOKEHUs 1 1

HaHpH)KeHPII’I IIpU MOCJICAOBATCIILHOM COCIMHCHNU ABYX
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pe3uctopos"

Jlaboparopuas padota "IIpoBepka mpaBuiia Ajsl CHIbI TOKA

49 MIPU NApAJUIEILHOM COCTUHEHUU PE3UCTOPOB" 1
50 Pemrenue 3agau Ha mpumenenue 3akona Oma st
Pa3IMYHOTO COCMHEHUS TPOBOJHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO TOKA. 3aKoH J[>KOyIisi-
Jlenua
52 JlabopaTopHas pa60Te'1' "Onpenenenre paboThl U MOIIIHOCTH 1
AIEKTPUIECKOTO TOKA
53 DneKTpuyecKue HenH U MOTPEeOUTENN AEKTPUIECKON
sHeprum B ObITy. KopoTkoe 3ambpikaHme
[ToaroToBka K KOHTPOJILHOU paboTe MO TeEMe
o4 "DnexTpuueckue 3apsabl. 3apsKeHHbIE Tella U UX
B3auMoJeiCTBUA. [10CTOSTHHBIN 2IEKTPUUECKUI TOK"
KonTtponbHas padoTa o Teme "DIEeKTpUIECKUE 3apsiIbl.
55 3apsoKeHHBIC TeJla U UX B3auMOAeUCTBUS. [10CTOSIHHBIN
AJIEKTPUYECKUN TOK"
56 ITocTosAHHBIC MarHUTHI, UX B3aUMOJCHCTBHE
57 ypOK-I/ICC.j"IeIl;OBaHI/Ie "N3yueHue mosie mocToSHHBIX 1
MarHuToB
58 MaruuTHO€ nosie. MarHuTHOE 1oJie 3€MJIM U €r0 3HaYCHHUE
IUIA )KU3HU Ha 3eMiie
59 OnbIT OpcTena. MarHuTHOE MOJIE JIEKTPUUYECKOTO TOKA
MarauTtHoe noJje KaTylKd ¢ TOKOM
[IpumeHeHue MeKTPOMarHuToB B TeXHUKE. JlabopaTopHas
60 pabota "U3yuyeHue neicTBUs MarHUTHOTO TOJIS Ha 0.5
MPOBOJIHUK C TOKOM"
DNeKTpoABUTraTENb MOCTOSTHHOTO TOKa. Mcnonb30Banue
61 AIIEKTPOABUTaTENeH B TEXHUUECKUX YCTPONUCTBAX U Ha

Tpancnopte. JlaboparopHas padora "KonctpyupoBanue u
u3yueHue paboThl 3JeKTpoBUraresns”
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OnsiTel ®apases. 3aKOH MEKTPOMArHUTHOM MHIYKLIHH.

62 [IpaBuno Jlenua !
DnekrporeHeparop. CrocoObl MOTYyYEHUS FNEKTPUIECKO N

63 SHEPruu. DIIEKTPOCTAHIINN Ha BO30OHOBIISIEMBIX 1
VCTOYHHUKAX SHEPTHH

64 [ToaroToBka K KOHTPOJILHOU paboTe MO TEME 1
"DJIeKTpUUECKHE U MAaTrHUTHBIC SIBIICHUS"

65 [TpomexyTouHas aTTecTanus 1

66 PGSCpBHI;II\/JI ypok. Pabota ¢ Tekctamu o Teme "TernnoBsie 1
SIBIICHUS

67 Pe?;epBHI;II\/'I ypok. Pabora ¢ Tekcramu no teme "MarHuTHbie 1
SIBIICHHS

68 PesepBHEIH ypoK 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 14.5
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9 KUIIACC

No KoJsinyecTBo 4yacoB JlonoJiHUTEILHASI
Tema ypoka
n/m Bcero KonTpoabu [MpakTuyecku nHpopmanus
ble padoThI e padoThl

1 Mexanundeckoe aBukeHue. MarepranbHas TOUKa 1

2 Cucrema orcyera. OTHOCUTEIBHOCTh MEXaHUYECKOTO 1
JIBUKCHUS

3 PaBHOMEpPHOE IPAMOJIMHENHOE BHKEHUE 1

4 HepaBnomMepHoe npsimonuuerinoe apuxenue. CpenHssi u 1
MTHOBEHHAsI CKOPOCTh

5 [IpssMonMHENHOE PABHOYCKOPEHHOE JIBUKECHHE. 1
Yckopenue

6 CKopoCTh MPSAMOJIMHENHOTO PAaBHOYCKOPEHHOTO 1
nsuxenus. ['paduk ckopoctu
JlaGopaTtopHnas padota "OnpeaeneHne YCKOPEHUs Tena

7 MIPU PAaBHOYCKOPEHHOM JBMKEHUH 10 HAKIIOHHOMN 1 1
J10cKOCTH "

8 CBoOoguoe magenune tei. OneiTe! [ anunes 1

9 PaBHOMepHOE ABHKEHUE TIO OKpYXHOCTH. [lepuon u 1
yacTtoTa oOpaieHus. JIuneitHas u yrioBasi CKOPOCTH

10 LleHTpOoCTpEeMHUTEILHOE YCKOPEHUE 1

11 [TepBriii 3akoH HeroToHa. Bektop cuibl 1

12 Bropoii 3akon HetotoHa. PaBHogelicTBYIOIIas cuiia 1

13 Tperunii 3akoH Herotona. Cynepno3uuus Cui 1

14 Pemenne 3agau Ha mpuMeHeHue 3aKkoHOB HproToHa 1

15 Cuna ynpyrocru. 3akoH I'yka 1

16 Pemenue 3anau no teme «Cuia ynpyroctu» 1

17 JlaboparopHas pabota «OnpeneneHne KecTKOCTH 1 1
MIPYKUHBDY

18 Cuna tpenus 1
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19 Pemenue 3anau no teme «Cusa TpeHus» 1

20 JlaboparopHnas padota "Onpenenenue KodphuIueHTa 1
TPEHUS CKOJIbKEHUS"

21 Pemenue 3agau o reme "3akonsl Hetorona. Cuna 1
ynpyroctu. Cuia Tpenus"

29 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TSATOTEHUS. 1
Yckopenue cBOOOTHOTO TMaJIeHUs
VYpoxk-koupepenius "JIBuKeHUE TET BOKPYT

23 rpaBuTaniioHHOTO 1eHTpa (CoHeYHas CUCTEMA). 1
lamaxTukn"

24 Pemenne 3amgad no teme "Cra TSHKECTH M 3aKOH 1
BCEMUPHOIO TATOTCHUSA"

o5 [TepBast kocmMuveckasi CKOpocTh. HeBecoMocTh u 1
eperpy3Ku
PaBHOBecue MaTepuanbHOW TOUKH. AOCOTIOTHO TBEPAOE

26 Tesno. PaBHOBecue TBEPAOTO TeJa ¢ 3aKpeIIEHHONW OChIO 1
BpallleHUS

27 MowmenT cuibl. LleHTp TsxecTn 1

28 Pemenue 3agau no reme "MomeHT cuibl. L{eHTp 1
TSOKECTH"

29 [ToaroToBka Kk KOHTPOJILHOU paboTe MO Teme 1
"MexaHndeckoe IBukeHue. Bizaumonencraue Tea"

30 KontponbHas padoTa o Teme "MexaHn4deckoe 1
nBmwxkenue. Bzaumonencraue tea"

31 Nmnynsc Tena. UmMnysabe cuiibl. 3aK0H COXpaHEHUS 1
UMITyJbCa. YIIPYroe U HEeYMPYyroe B3auMoICHCTBUE

32 Peurenue 3agau no reme "3akoH coOXpaHEHUs] UMITYJIbCca" 1

33 Ypok-koHpepenus "PeakTuBHOE IBHKEHUE B IPUPOJIE 1
Y TeXHUKe"

34 Mexannyeckasi paboTa ¥ MOIIIHOCTb 1

35 PaboTa cusbl TSDKECTH, CUIIbl YIPYTOCTH U CUJIIbI TPEHMS 1
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JlaboparopHas pabota «OnpeneneHue paboThl CHIIBI

36 TPEHMSI IPU PABHOMEPHOM JIBUYKEHUH TEJa 110 1
TOPU30HTAIEHON TTOBEPXHOCTH

37 Cas13b sHepruu 1 padoThl. IloTeHnnanbpHas SHEprus 1

38 Kunernueckas sneprus. Teopema 0 KHHETUYECKON 1
SHEPTUU

39 3aKOH COXpaHEeHHUsI PHEPTUU B MEXAHUKE 1

40 JlabopaTtopHnast pabota «M3ydeHue 3akoHa COXpaHEHHS 1
SHEPrUN»

41 KonebarenbHoe ABM)KEHHE U €T0 XapaKTEPUCTUKU 1

42 3aryxaromue kojaedanus. BeiHyX/IeHHbIE KOJIeOaHu . 1
Pe3onanc

43 MareMaTHuecKknii 1 NpyKMHHBIM MAsITHUKH 1

44 VYpok-uccnenoBanne «3aBUCUMOCTh TIEPHOIa KOJIeOaHUi 1
OT YKECTKOCTHU MPYKUHBI U MacChl TPy3a»

45 [IpeBparenue dHEPTrUN MPU MEXaHUUYECKUX KOJICOaHUIX 1

16 JlaGopaTtopHnas padota «OrnpeneneHrne 4acTOThl U 1
nepuoja KojebaHuii Mpy>KMHHOTO MasiTHUKa
JlaboparopHas padota «IIpoBepka HE3aBUCUMOCTH

47 nepuoja KojiebaHu# rpy3a, MOABEIICHHOTO K HUTH, OT 1
Macchl rpy3a»

48 Mexanunueckue BoJaHbL. CBOMCTBA MEXAHUYECKUX BOJIH. 1
[Ipo1osibHBIE U IOTIEPEYHBIE BOJIHBI

49 Ypok-koHpepenus "MexaHndeckie BOJHBI B TBEPIOM 1
tene. CelicMuuecKre BOJIHbI"

50 3BykK. PactipocTpaHeHne u oTpakeHue 3ByKa 1

51 Ypok-uccienoBanue ”Ha6inoneHHe 3aBUCUMOCTH 1
BBICOTHI 3BYKa OT YaCTOTHI

52 I'poMKOCTB 3BYKa U BBICOTA TOHA. AKYCTUYECKUI 1
pE30HaHC

53 Ypoxk-koHpepeHuus "YnpTpa3Byk U HHPPa3BYK B 1
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IIPUPOJIE U TEXHUKE"

[ToaroroBka K KOHTPOJBHON paboTe 1Mo Teme "3aKOHBI

o4
coxpaHeHus. MexaHn4ecKue KoJieOaHus U BOJTHBI"

55 KonTtposnsHast pabota o Teme "3aKoHbI COXpaHEHHUS.
MexaHn4yeckue KoyieOaHus ¥ BOJTHBI"

56 DNEKTPOMarHUTHOE MOJI€. DJIEKTPOMATrHUTHBIE BOJIHBI

o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpoxk-koupepennus "lllkana s7eKTpoMarHUTHBIX BOJIH.

58 Hcnons3oBanue 3€KTPOMArHUTHBIX BOJIH JIJISI COTOBOM
cBs3u"
VYpok-uccnenoBanue "M3ydyeHne CBOUCTB

59 ANIEKTPOMATrHUTHBIX BOJIH C TIOMOIIbIO MOOUIIEHOTO
tenedona"

60 Pemenue 3amau Ha OMPE/Ie/IEHHE HACTOTBI M JUTHHBI
3JIEKTPOMArHUTHOM BOJIHBI

61 DJeKTpoMarHuTHas nmpupoaa cera. CKOpoCTh CBETA.
BosiHOBBIE CBOIICTBA CBETA

62 Hctounuku ceta. [IpsamosinHeitHOe pacpoCTpaHEHUE
ceeta. 3atmeHust ConHua u JIyHsl

63 3aKkoH OTpakeHHUs CBeTa. 3epkaiia. Pemenue 3agad Ha
MIPUMEHEHHE 3aKOHA OTPAKEHUSI CBETa

64 [Ipenomienue cBera. 3aKOH MPETOMIICHUS CBETA
[TonHoe BHYTpeHHee oTpaxkeHue cBeTa. Vcnonb3oBaHue

65 MIOJIHOTO BHYTPEHHETO OTPaXKEHUS B ONITUYECKUX
CBETOBOJIaX
Jlaboparopnas padota "HccienoBaHue 3aBUCUMOCTH

66 yria MpeIoMIICHHs CBETOBOTO Jiy4ya OT yIJia MaJeHus Ha
rpaHule "Bo31yX-cTexsio""
Ypok-koHpepenmus "Vcnonp30BaHue TOTHOTO

67 BHYTPEHHETO OTPAKEHHUS: CBETOBO/IBI,

OIITUKOBOJIOKOHHAS CBA3L"
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68 Jluna3el. OnTHveckast cuia JIMH3bI 1

69 [TocTpoenne n300pakeHUH B INH3AX 1

70 Jlaboparopuas padota "Onpenenenre (HOKyCHOTO 1
paccTOsIHUS U ONITUYECKOM CUJIbl coOMparolel JIUH3b1"

71 Ypoxk-korpepenuus "OnTHUecKue JUH30BbIE MPHOOPHI" 1

72 ['1a3 xak onruueckas cucrema. 3peHue 1

73 ypOK-K"OH(bepeHHI/ISI "JledexTsl 3penus. Kak coxpanuth 1
3peHue

74 Paznoxxenue Genoro ceera B cnektp. OnbiTel HetoTOHA. 1
CrnosxeHre CIeKTpaIbHBIX IIBETOB. Jlucepcus cBeTa
JlabopaTtopHnast pabota "OMBITHI 1O Pa3I0KEHUIO OEJI0TO

75 CBETa B CHEKTP U BOCIIPUATHUIO [[BETA MPEIMETOB MPU UX 1
Ha0JI0/IEHUH Yepe3 1[BETOBbIE GUILTPHI"

76 Ypoxk-npaktukyMm "BoHOBBIE CBOWCTBA CBETA:! 1
qucnepcusi, tHTephepeHus U audpaxums'”

77 OmnbiTel Pe3epdopaa u mianeTapHasi MOJIEbh aTOMa 1

78 [Tocrynatel bopa. Monens aroma bopa 1

79 Hcnyckanue u noryionieHue cBera aroMmoM. KBaHTHI. 1
JluneityaThie CEKTPbI

80 Ypoxk-nipaktukym "HabOmoneHne ciekTpoB ucnyckanus' 1

81 PagmoakTuBHOCTE U €€ BUIIBI 1

82 Ctpoenue atomHoro siipa. HykiionHast Mmoienb 1

83 PannoaktuBHbIC npeBpanieHus. M30Tomns 1

84 Pemenue 3aﬂa;1 no teme: "PannoakTuBHBIC 1
TIpeBpAICHUS

85 Ilepuon nomypacmana 1

86 Ypok-koHpepeHIus "PaJJI/IoaK"TI/IBHLIe U3JIyYEHUs B 1
MIPUPOJIe, MEAUIIMHE, TEXHUKE

87 SnepHble peakiuu. 3aKOHBI COXpaHEHUS 3apsSA0BOTO U 1

MaCCOBOI'O YHUCECJI
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88 DHeprusi cBs3M aTOMHBIX sjiep. CBsA3b Macchl M SHEPTUU 1
89 Pemenue 3a1a4 mo teme "SnepHsie peakiun" 1
90 Peakumu cunTe3a u gencHus suep. cTOUHUKH SHEPTUU 1
ConHua u 38€31
91 Ypok-koupepenmus "SAnepuas snepreruka. JeicTBus 1 1
PaJIMOAKTUBHBIX U3ITyYCHUH HA KUBBIC OPraHU3MbI"
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
92 "DIeKTPOMAarHUTHOE ToJIe. DIIEKTPOMArHUTHBIE BOJIHBI. 1
KBanToBbIC siBIICHUS"
93 KoHnTponbHas pabota o Teme "IIeKTpOMarHuTHOE 1
noJie. DJIEKTPOMarHuTHEIE BOJIHBI. KBaHTOBbIE sABICHUS"
94 [ToBTOpenue, o6o6menue. JlaboparopHsie pabOTHI IO 1 1
Kypcy "Bzaumoneiictue ten'"
95 [ToBTOpenue, 06061meHne. Pemenne pacyeTHbIX U 1
Ka4eCTBEHHBIX 3a7a4 no Teme "TenaoBbie mpoiecch”
IToBTOpenue, 0000meHNEe. Peienre pacyeTHBIX U
b
96 KadecTBeHHBIX 3aAa4 o Teme "KIIJ[ TermmoBsix 1
nsurareiaen"
97 [ToBTOpeHue, 0600meHne. Penmenne pacueTHBIX 1 1
KadyecTBeHHBIX 3a7a4 no Teme "KIIJ[ anekTpoycTaHoBOK"
98 [ToBTOpenue, o6o6menue. JlaboparopHsie pabOTHI IO 1 1
kypcy "CBeToBbi€ sIBJICHUS"
[ToBTOpenue, o606menue. Pabora ¢ TekcTamu 1o Teme
%9 "3aKkOHbI COXpaHEHUs1 B MEXaHUKe" 1
100 [ToBTOpeHue, 06006mEeHne. Pabora ¢ TekcTamu 1o Teme 1
"Konebanus u BoJHbI"
101 [IpomexyTouHas aTTectanus (TECTUPOBAHUE) 1
102 IToBTOpenue, o6odeHue. Pabora ¢ TekcTamMu 1o TeMe 1
"KBanToBas u siaepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHUME

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
» Gusuka, 7 knacc/ Ileppiukun A.B., O611ecTBO ¢ OrpaHUYeHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AkiimonepHoe o0miecTBo «M31aTenbeTBO
«IIpocsewenue»

» dusuka, 8 knacc/ [lepeimkun A.B., O011ecTBO ¢ OrpaHUYEHHOMN
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M31atenbeTBO
«IIpocsewienue»

» dusuka, 9 knacc/ Ieppiukun A.B., I'ytauk E.M., O61iecTBo ¢ orpaHU4eHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo
«IIpocBemenue»
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