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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o ¢Qu3MKe Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHHs COCTaBJIE€HA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOCHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHmenmuu mnpemnojaBaHusi y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanne  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYArOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKUA Ha
NeATeIbHOCTHON OCHOBe. B mporpamMme mo ¢u3uKe y4YUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.
[IporpamMma no Qu3suke ycTaHaBIMBAaeT paclpeleleHHe ydyeOHOro Marepuaia Mo rojam
oOydenus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENIOBATEILHOCTE H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IeJIbI0 OKa3aHUS METOIMYECKON MOMOIIY YUUTEIIO
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
Ou3urKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
OunoJsiorueit, acTpoHoMuer u GU3NUeCKo reorpadueif, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CII0Cco0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnHa w3 TIaBHBIX 33/7a4 (U3UYECKOTO 00pa3oBaHUS B CTPYKType OOIero oOpazoBaHHs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTepeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MPENAIOJiaraecT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTeCTBEHHO-HAyYHYIO IPaMOTHOCTb:
® Hay4dyHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W MCIOJb30BaTh HayyHbIE JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wu3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOINEro 0Opa3oBaHUsA OMIpPEICIICHBI B
Konueniuu npenogaBanus yuyebnoro npeamera «dusmka» B 00pa3oBaTelIbHBIX OpPraHU3aIUIX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHON pemenneM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne I1K-4BH).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YUEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0Opa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIIEIYIONINX 3aa4:

e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
MCII0JIb30BAHNEM IOJIy4YEHHBIX 3HAHUM;

® OCBOGHHME METOJIOB pEeIIeHUs NPOCTEMIINX pPAacCYETHBIX 3aJady C HCIOJIb30BAHUEM
(uznueckux MoJenei, TBOPUECKUX M MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YyMEHUN HaOIIOAATh MPHUPOJHBIE SBJIEHUS M  BBIIOJIHATH OIBITHI,
nabopaTtopHble pabOThl M 3KCIEPUMEHTAIBHBIE MCCIEI0BAHUS C MCIOJIb30BAHUEM
M3MEPUTENbHBIX TPUOOPOB;

® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
MH(OPMALIMI0O O COBPEMEHHBIX JOCTH)KEHMSIX (U3MKH, aHaTU3 U KPUTHYECKOe
OlleHHBaHME UH(OpPMaLINY;

® 3HAKOMCTBO cO cepamu MpoheCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMU C (DU3UKOH,
U COBPEMEHHBIMU TEXHOJIOTUAMHU, OCHOBAHHBIMU HA JIOCTHXEHUAX (PU3MUECKON HAYKH.

[Ipemaraemerit B mporpaMme 1o Gpu3nke nepedeHs J1a00paTOPHBIX padOT M OMBITOB HOCHT
PEKOMEHIATENBHBIN XapakTep, YYUTENb JelacT BBIOOp TMpOBeIeHHs JaOOpaTOPHBIX PadOT H
OTIBITOB C YYETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaIONIMXC s, CITUCKA SKCIIEPUMEHTATBHBIX
3aJJaHNl, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.

MecTo yueOHOro npeaMera B y4eOHOM IJIaHe

Ha n3ydyenune ¢puszuku (6a30BbIH ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
OTBOJUTCA: B 7 Kitacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 kiacce — 102 yaca (3 yaca B HEZCIIO).

COJEPKAHUE OBYYEHUA

7 KIIACC

Pa3nen 1. ®usuka u e€ poJib B IO3HAHMHU OKPY/KAKOIIEr0 MUpPa.

®dusnka — Hayka 0 npupoje. SBneHus npupoabl. OU3nUecKue SIBICHUS: MEXaHUUYECKHE,
TEIJIOBBIE, SJIEKTPUYECKUE, MATHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

Ouznyeckue BeMMUMHBL W3MmepeHue ¢usnueckux BenuuuH. Du3ndeckue MNPUOOPHI.
[TorpemHocTs U3MepeHnid. MexayHapoHasi cUCTeMa €IMHMUII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3y4daloT mpupony. EcTecTBeHHO-Hay4HBIN
METOJ TO3HAHUS: HAONIOJeHHE, IMOCTAHOBKA HAYYHOTO BOTMPOCA, BBIABMIKEHHE THUIOTE3,
OKCIEPUMEHT IO TPOBEPKE THUMNOTe3, O0OBsicHEeHHe HabmomaeMoro seieHus. Onucanue
(bu3MYECKUX SABICHUHN C TIOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.



1. MexaHnnyeckue, TEMIOBbIE, JJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®wuznyeckue npuOOpHl U MPOLEAypa MPSIMBIX U3MEPEHUH aHAJIOTOBBIM M IM(PPOBHIM
puOOpOM.

Jlabopamopusvie pabomot u onvimel.

Onpenenenre HeHbl JeJIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTossHUi.

N3mepenne 00bEéMa JKUAKOCTH U TBEPIOTO Tea.

Ornpenenenue pa3MepoB MaJbIX TEJ.

W3mepenue temmeparypbl IpH IOMOLIM JKUAKOCTHOTO TEpPMOMETpa M JlaT4uMKa

TEMIEPATYPHI.

s wbhE

6. IIpoBenenne uccienoBaHHWS MO MPOBEPKE THIOTE3BI: JAJIBHOCTH IMOJIETA IIApUKa,
MYIEHHOTO0 TOPU30HTAIBHO, TEM 0OJIbIlIe, YeM OOJIbIIIE BHICOTA MTYCKA.

Paznea 2. IlepBoHauyanbHble CBeleHHSI 0 CTPOCHHHU BellecTBa.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mmepbl. ONbITHI, J10Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JBmxenne dvactuil BemiectBa. CBA3b CKOPOCTH JBHMXKEHUS YacTUI[ C TEMIEpaTypoi.
BbpoyHoBckoe nBuxenue, muddys3us. B3auMoneiicTBHEe YacTHI[ BEIIECTBA: MPUTHKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHHSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U  TBEPIBIX
(kpucTaynuecknx) Tel. B3amMocBsI3p MEXAy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJISIPHBIM CTpoeHneM. OCOOCHHOCTH arperaTHbhIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue GpOyHOBCKOTO JIBHYKCHUS.

2. HabOmonenue nuddyzun.

3. HaOmronenue sBIeHHM, OOBACHIIOMMXCS MPUTSHKEHUEM WIH OTTAJIKHMBAaHUEM YacTHUIL

BEILIECTBA.

Jlabopamopnuwie pabomel u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAJIOB (C UCTOJIb30BaHUEM doTorpaduii).

2. OmbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMoAeicTBHE TeJl.

Mexanuueckoe aBMxeHUEe. PaBHOMepHOe U HepaBHOMEpHOE JBUKeHUE. (CKOpOCTb.
Cpennsisi CKOPOCTh TP HEPABHOMEPHOM JABUKEHUU. PacUET MMyTH U BpEMEHU JBUKEHUS.

SBneHue wHepuuu. 3aKOH HHepuuU. B3aumonelcTBue Tell KaK NPUYMHA W3MEHEHUs
CKOpPOCTH JBWKEHMs Tell. Macca kak Mepa uHepTHOcTd Tena. [lmoTHocth BemectBa. CBA3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna Kak XapakTepucTuKa B3aumojenctBus Teil. Cuiia ynpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO JAUHAMOMETpA. SIBI€HHE TAroTeHUss M cuia TsokecTd. Cuia
TSDKECTH Ha Apyrux ruaHerax. Bec tema. HeBecomocTs. CrnoxeHue cuil, HampaBJI€HHBIX I10
onHOH npsmoii. PaBHogelcTByromas cwil. Cuna tpeHus. TpeHne CKOJIbKEHHS U TPEHUE TOKOS.
Tpenue B mpupoae U TEXHUKE.

Jemoncmpayuu.

1. HaGmromeHue MEXaHU4YeCKOTO IBHKEHHUS Tela.

2. VI3MepeHHe CKOPOCTH MPSIMOJMHEWHOTO JIBUKEHHUSI.

3. HabnroneHnue siBI€HUS UHEPIIHH.



4. HabmoaeHne U3MEHEHUS CKOPOCTH TIPU B3aMMOJICHCTBHH TEI.
5. CpaBHeHME Macc IO B3aUMOJECHCTBUIO TEIL.
6. CnosxeHue CHII, HANPaBJICHHBIX IO OJTHON TPSMOM.
Jlabopamopusvie pabomot u onvimel.
1. Ompenenenne CKOpPOCTH PaBHOMEPHOTO ABM)KEHUS (IIapUKa B KHUJIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOMIISI U TaK Jlajee).

2. OmpeneneHune cpenHeil CKOPOCTH CKOJNBXKEHHS OpycKa WM IIapuKa MO0 HAKIOHHOMN
IIJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, TEMOHCTPUPYIOIINAE 3aBUCHMOCTh pacTsHKeHHs (AeopMarum) MpyKHHBI OT
MIPUIIOKEHHOMN CHUJIBL.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUS OT Beca Tena U
XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBinenune TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIEHUA Tra3a oT 00bEMa, Temnepatypsl. [lepenaua gaBneHus TBEPABIMU TeaMU, KUAKOCTIMU
u razamu. 3akoH [lackansg. ITHeBMaTHueckue MamuHBL. 3aBUCUMOCTH JIaBJICHUS KUJIKOCTH OT
riyounbl.  ['mapocratmueckuit  mapagokc. CooOmiaromuecs — cocynsl.  ['mapaBiudeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atmochepHoe naBieHue. [IpuunHBI CyliecTBOBaHHS BO3IYLIHOM
o6onoukn 3emnu. OnbiT Toppuuennu. M3mepenue atrmochepHOro aBleHHsA. 3aBUCHMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJl YypoBHeM Mops. [lpubGopbl 11 u3MepeHUs
aTMOC(hepHOTO JTaBJICHHUS.

JleiicTBHE KUJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJI0. BrITamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYypPHI.

[lepenaua naBneHus )KUJIKOCTBIO U Fa30M.

CooOmaromiuecst COCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aelcTBUs aTMOC(EPHOTO IaBICHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHUJIBI OT 00bEMa NOrPYKEHHOM 4YacTH Tela M
IJIOTHOCTHU KHUJKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue 1mnnaBaHus TeN: IUIABAaHUE WIM TOTPY)KEHHE TeJl B 3aBUCHUMOCTU OT
COOTHOUIEHUS IVIOTHOCTEH TeJa U KUIAKOCTH.
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Jlabopamopnuie pabomel u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMA MOrpyKEHHON B KUIAKOCTD
YacTH TeJa.

2. OmpepneneHue BBHITATKUBAIOIICH CHUJIBI, JEHCTBYIOIIEW Ha TeNO, MOTPYKEHHOE B
KUJKOCTb.

3. TlpoBepka HE3aBUCHUMOCTH BBITAIKUBAIONIEH CHIIBI, [EHCTBYIOIIEH Ha Telo B
XKUJKOCTH, OT MACCHI TEJA.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIONIEH CHIIBI, IEHCTBYOMIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOHN B KHUAKOCTh YaCTU TeJia M OT IUIOTHOCTH
AKUJKOCTH.



5. KoncrpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKM WU OIpeneieHue e
I'PYy30II0JbEMHOCTH.

Paznea 5. PaGora u MomiHOCTb. JHEprus.

Mexanunueckasi pabota. MOITHOCTb.

[Ipoctbie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecus
peryara. [IpuMeHeHne mpaBmiia paBHOBECHSI phlyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
KIIJ nmpocteix MmexaHu3MoB. IIpocTbie MeXaHU3MBbI B ObITY U TEXHHKE.

Mexannueckas sHeprus. KuHermueckas W noTreHUualnbHass 3Heprus. lIpeBpaimenne
OJIHOTO BUJa MEXaHUYECKOM 3HEPruu B APYyroil. 3aKOH COXpaHEHUS IHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. Tlpumepbl NPOCTHIX MEXAHNU3MOB.

Jlabopamopusie pabomot u onvimel.

1. Ompenenenne pabOTHl CHJIBI TPEHHUS NpPU PABHOMEPHOM JBMKEHHUU Teja II0

TOPU30HTAIBHON IOBEPXHOCTH.

2. HccrnenoBanue ycIOBHA PaBHOBECHSI phlyara.

3. Usmepenne KIIJ] HaKJIOHHON TIOCKOCTH.

4. W3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPTUH.

8 KITIACC

Pa3nen 6. TenioBblie siB1eHHS.

OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPHUH CTPOEHUS BelecTBa. Macca
U pa3Mepbl aTOMOB U MoJieKyl. OIbIThl, TOATBEP)KIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOT0 COCTOSIHHM BemecTBa. Kpucrammuaeckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopur. (CMauuMBaHME U KalWUISPHBIC sBJICHHA. TemuoBoe
pacIIMpEeHHE U CXKATHE.

Temneparypa. CBsA3p Temmeparypsl €O CKOPOCTBIO TEIUIOBOTO JBW)KCHMS YaCTHII.
Buyrpennsas oHeprus. CrocoObl H3MEHEHMs BHYTPEHHEW SHEpruu: Temonepegadya u
coBepleHre padoTel. Bupl Temnonepeaayn: TeIONPOBOAHOCTb, KOHBEKIIMS, U3ITyUEHHE.

KonuuectBo TeroTel. YaenpHas TEIUIOEMKOCTh BellecTBa. TemIooOMeH U TeIuioBoe
paBHOBecue. YpaBHEHUE TeIloBoro 6OanaHca. IlnaBieHune m oTBepAeBaHUE KPHCTAIIMYECKUX
BElIECTB. YaenbHas TemiaoTa IulaBieHusa. [lapooOpa3oBanue u koHzaeHcauus. Vcnapenwue.
Kunenue. YnenpHass Temuiora mnapooOpa3oBaHus. 3aBHUCHMOCTb TEMIEpaTypbl KUIEHHS OT
aTMOC(EpHOTO JAaBJICHHUS.

BnaxHocTh Bo3qyXa.

OHeprus TOIIMBA. Y IebHAasl TEIJI0TAa CTOPAHMUSL.

[Ipunuunsr pabotel TermioBblx JBuraresedt KIIJ[ rteruoBoro asuratens. TeruoBsle
JBUTAaTEI U 3allUTa OKPYKAIOUIEH cpeabl.

3aKOH COXpAaHEHHUs U IPEBPALICHNS] SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Habnronenue OpoyHOBCKOTO JIBMKEHHUSL.

Habmronenue nuddysum.

HaGnronenue siBneHuil cMauMBaHuUs M KalTWJUISIPHBIX SIBIICHUH.

HaGnroneHue TerioBoro pacumpeHust Tel.

W3meHeHue naBieHus ra3a npu n3MeHeHnH 00bEMa U HarpeBaHUM WM OXJIAXKICHHUH.
[IpaBuna n3mMepeHus TeMIepaTypsl.
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7. Bunel Temonepeaayu.

8. OxJaxJeHue Ipu COBEPIICHUH PAOOTHI.

9. HarpeBanwue npu cOBepIICHHH PaOOTHI BHEITHUMH CHUIIAMHU.

10. CpaBHeHuE TEIUIOEMKOCTEH pa3IUYHBIX BEIIECTB.

11. HaGnroieHne KUneHus.

12. HabOmroieHue IOCTOSTHCTBA TEMITEPATYPhI IPH TUTABIICHUH.

13. Mojenu TeIIOBBIX JBUTATEICH.

Jlabopamopubvie pabomot u onvimel.

OmnbITH IO OOHAPYKEHUIO JICWCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKCHUSI.

OnpIThI 10 BhIpAIIMBAaHUIO KPUCTAJIOB IOBAPEHHOM COJIM WIIK caxapa.

OnpIThI 10 HAOTIOACHUIO TEIIJIOBOIO PACIIUPEHUS Fa30B, )KUJKOCTEH U TBEPIBIX TEll.
Ornpenenenue naBieHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OneIThI, AEMOHCTPUPYIOUIME 3aBUCHUMOCTb JaBJICHHS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUS.

ok wpnE

6. ITlpoBepka THIIOTE3bl JMHEHHOW 3aBHUCHMOCTH JITMHBI CTOJIOMKA IKUJKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.

7. HaOnroneHnne M3MeHEHUs BHYTPEHHEH SHEPrUM Teja B pe3yibTaTe TEIUIONepeaaun u

paboTHl BHEIIIHUX CHIL.

8. HccnenoBaHue sSBIICHUS TEIUIOOOMEHA ITPH CMETTUBAHUH XOJIOTHON W rOpsideii BOIBI.

9. OmpeneneHue KOJWYECTBA TEIUIOTHI, ITOJYYEHHOTO BOJIOM TIPH TEIUIOOOMEHE ¢

HarpeThiM METATHIECKUM ITUTUHAPOM.

10. OnpenencHue yaeapHON TEIUIOEMKOCTH BEIIIECTBA.

11. ViccnenmoBanue mpoiiecca UCHapeHHus..

12. OnpeneneHrue OTHOCUTEIHLHOM BIAXKHOCTH BO3IyXa.

13. Ompenenenue yneabHOM TEIUIOTHI MIJIaBIEHUS Jb/IA.

Pa3znen 7. diiekTpruyeckne 1 MAarHuTHbIE SIBJICHHSI.

Onextpuzanus Ten. JlBa poja JEKTpUYECKHX 3apsioB. B3zaumopelicTBue 3apsyKEHHBIX
ten. 3akoH Kynona (3aBUCHMOCTB CHJIBI B3aMMOJCHCTBUS 3apsSKEHHBIX TEI OT BEJIUYUHBI
3aps70B U PACCTOSIHUS MEXKY TEIaMHU).

Dnextpuueckoe nose. Hanpsx€HHOCTh 3nekTpuyeckoro nosst. [lpuHuun cynmepno3uuuu
AIIEKTPUYECKHX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snektpuyeckux 3apsaoB. DJIEMEHTApHBIN 3ieKTpudeckuid 3apsia. CtpoeHue
atoma. [IpoBOAHUKH U JTUAIEKTPUKU. 3aKOH COXPAHEHUS ANEKTPUUIECKOTO 3aps/ia.

DNeKTpUYeCKUid TOK. YCIOBHUS CYIIECTBOBAHHUS OJIIEKTPUYECKOro Toka. Mcrounuku
MOCTOSIHHOTO TOKa. JlelcTBUSA AIEKTPUYECKOTO0 TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEKTPUUYECKUN TOK B JKUJIKOCTSIX U Ta3ax.

Onexktpuueckas uenb. Cuna Toka. JJiekTpuueckoe HampspkeHue. CONpOTHBIECHHE
MPOBOJHHUKA. YJIENbHOE CONPOTHUBIEHHE BemlecTBa. 3akoH Oma Ui ydacTka Lemu.
[TocnenoBarenbHOE M apaIEIbHOE COEUHEHNE TPOBOJHUKOB.

PaGota u MoIHOCTH 3MEeKTprYecKkoro Toka. 3akoH Jxoyns—JleHna. DnekTpudeckue memnu
Y IOTPEOUTENH IEKTPUUYECKOI dHeprun B ObITy. KOopoTkoe 3aMbIKaHHeE.

[locTrosiHHble MarHuThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe ToJe.
MarnuTHO€ noJie 3eMJIM U €ro 3HaueHHe [ Ku3HU Ha 3emie. OnbIT Dpcerena. MarHutHoe noJie
ANEKTPUUECKOTO TOKa. [I[puMeHeHune 31eKTpOMarHuToB B TEXHUKE. [[eficTBHe MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUTaTeNb IOCTOSHHOTO TOKa. lMcmonb3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Oneitel  @apapness. SIBieHue  snekTpomMarHuTHOM  uHaykuuu. IlpaBuwio  Jlenuna.
OnexkrporeHeparop. CrocoObl IMOJIy4EHUS 3JIEKTPUYECKOM HHEpruu. OIEKTPOCTAHIUH Ha

BO300HOBJISIEMBIX HCTOYHUKAX SHCPTHUH.

Jemoncmpayuu.

1. Dnexrpuszanus Ten.

2. JIBa pojia 3NMEKTPHYSCKUX 3aPsIIOB U B3aUMOJCHCTBUC 3aPSKCHHBIX TEI.

3. YCTpoiicTBO M ACHWCTBHUE AIMEKTPOCKOTIA.

4. DruexTpocTaTHYeCcKas WHIYKIIHS.

5. 3aKOH COXpaHEHUs AIEKTPUUYECKUX 3apsi/I0B.

6. TIpOBOJHHKY U JUDICKTPHKH.

7. MopaenupoBaHHu€e CUJIOBBIX JUHHUNA AIEKTPUUYECKOTO TOJISL.

8. VICTOYHHKH MOCTOSIHHOTO TOKA.

9. JleHcCTBUS IIEKTPUIECKOTO TOKA.

10. DneKkTpuUYecKHid TOK B )KHIKOCTH.

11. T'a30BBbIii pa3psi.

12. 3mepeHune CHITBI TOKa aMIIEPMETPOM.

13. 3mepenue 3MeKTPHIeCKOT0 HAPSOKEHUST BOJIETMETPOM.

14. Peoctat u Mara3uH CONMPOTHBIICHUH.

15. BzaumoelicTBre MOCTOSTHHBIX MarHUTOB.

16. MoenupoBaHue HEBO3MOXXHOCTH Pa3JICJICHUS TOJFOCOB MarHUTA.

17. MoenupoBaHue MArHUTHBIX TTOJICH MOCTOSTHHBIX MarHUTOB.

18. OnmwiT Opcrena.

19. MaruuTtHOe 10JI€ TOKa. DJIEKTPOMAarHuT.

20. JleiicTBME MarHUTHOTO TIOJISI HAa TIPOBOJTHUK C TOKOM.

21. DneKkTpoaABUTATENh MIOCTOSTHHOTO TOKA.

22. ViccnenoBaHue SIBIICHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

23. Onbrter Dapages.

24. 3aBUCHMOCTbH HAIIPaBJICHUS HHIYKIHOHHOTO TOKA OT YCJIOBUI €ro BO3SHUKHOBEHHUSL.

25. DnexkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomel u onvimel.

1. OmnpIThl O HAOTIOJEHUIO SJIEKTPU3ALUU TeJl UHAYKLIUEH U MPU COTPUKOCHOBEHUHU.

2. WccnenoBaHue AeMCTBHS AIEKTPUUYECKOTO MO HA TPOBOJHUKHU U TUAIIEKTPUKU.

3. CoOopka u npoBepka paboThI JIEKTPUUECKOH 1IETTH MTOCTOSHHOTO TOKA.

4. W3mMepeHue U peryaupoBaHHUEe CUIIBI TOKA.

5. H3mepeHue u perynrpoBaHuE HAMPSKECHUSL.

6. HccnemoBaHue 3aBUCHMOCTH CHIIBI TOKA, HAYILIETO Yepe3 Pe3ucTop, OT COMPOTUBICHUS
pEe3UCTOpa U HAMIPSKEHUS Ha PEIUCTOPE.

7. OmnbIThl, JEMOHCTPHUPYIOIIUME  3aBHUCUMOCTh  3JEKTPUUECKOTO  COMPOTHUBIICHUS
MIPOBOJIHHKA OT €ro JJIUHBI, TUIOIIAIH MOMIEPEYHOTO CEYSHHs K MaTepHana.

8. IlpoBepka mpaBuia CIOXEHUS HAMPSDKEHUW TPHU TMOCIENOBAaTEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuia Ajsl CHIIBI TOKA MPU MapauIeNbHOM COEUHEHUN PE3UCTOPOB.

10. Ompenenenne pabOThI AMEKTPUUECKOTO TOKA, HAYIIETO Yepe3 Pe3UcTop.

11. Ompenenenrie MOIIHOCTH JEKTPUUYECKOTO TOKA, BBIIEISIEMO Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO 4Yepe3 JaMIOUKYy, OT HaIMpsHKCHHUS

Ha Hel.



13. Onpenenenne KI1J] narpeBarens.

14. NccnenoBanue MarHMTHOIO B3aUMOJEMCTBUS TOCTOSSHHBIX MAarHUTOB.

15. 3yueHne MarHMTHOrO I0JIsI IOCTOSIHHBIX MArHUTOB IpU UX OOBEAWHEHUU W

pa3zieneHun.

16. UccnenoBanue AEWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITbI, AEMOHCTPUPYIOUINE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBHS KaTYIIIKU C TOKOM U

MarHuTa OT CUJIbl TOKA U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18. 3yyenne AeHCTBUS MarHUTHOTO IOJISI HA TPOBOTHHUK C TOKOM.

19. KoncrpynpoBanue u u3ydeHue paboThl 3JEKTPOIBUTATEIS.

20. Usmepenne KI1/{ anexkTpoaBuraTenbHON YCTaHOBKH.

21. OUBITHl 1O WCCIEIOBAHUIO SIBIICHHUS 3JICKTPOMArHUTHOW WHIYKIIMU: HCCIEIOBAaHUE

W3MEHEHUI 3HaYEHUS U HallpaBJICHUsI HHAYKIIMOHHOTO TOKa.
9 KJIACC

Paszpnen 8. Mexanuveckue siBJIeHH.

Mexannueckoe npuxeHune. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mnpsMoJuHEHHoe nABukeHue. HepaBHomepHOoe
npsiMoJiuHeitHoe JBmkeHue. CpeaHsisi ¥ MTHOBEHHAs CKOpPOCTh Tejla IMpU HEpPaBHOMEPHOM
JIBUKECHUH.

VYckopenue. PaBHOyckopeHHOE TipsiMosinHelHOe aBkeHne. CBoOoaHoe manenne. OmnbIThI
lanunes.

PaBHOMEpHOE ABMKEHHE TIO OKPYXKHOCTH. [lepron u yactorta oOpamenus. JIuaeitHas u
YIJIOBasi CKOPOCTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHE.

ITepBriit 3akoH Herotona. Bropoit 3akon Herotona. Tpetuii 3akon Herotona. [IpuHiun
CYIIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cuiia TPEHHUSI CKOJIBKEHUS, CUjla TPEHHS
MIOKOS1, IPYTUE BUABI TPEHUSI.

Cuna TsSKECTH U 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOJHOIO TMa/JeHUs.
JBwxxenune mnaHer Bokpyr Comnnua. IlepBas kocmuueckas ckopocTb. Heecomocts u
Meperpy3KH.

PaBHOBecue MarepuanbHOi TOUkH. AOco0THO TBEPIOE Teno. PaBHOBecue TBEPAOTo Tena
C 3aKpEeIUIEHHOM OChIO BpauieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynse Tena. 3menenne umnynbsca. Mmmnynbe cuiibl. 3aKOH COXPAaHEHHUS! UMITYJIbCA.
PeakTuBHOE NBMXKEHUE.

Mexanuyeckass pabota U MOIIHOCTb. PaboTa cun TsbkecTH, ynpyroctd, TpeHusi. Cs3b
SHepruu U paboThl. [loTeHIManbHas SHeprus Tena, MOTHATOrO HaJa MOBEPXHOCTHIO 3EMIIU.
[ToreHunanpHas 3Heprus cxarod npyxxunbl. Kunernueckas sneprusi. Teopema 0 KUHETUYECKOU
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON SHEPTHUU.

Jemoncmpayuu.

1. HaOmoieHre MeXaHU4eCKOTO JIBWKEHHUS Tella OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

2. CpaBHeHME NyTeW W TPACKTOPUM JBMKEHUS OJHOTO M TOTO e Tella OTHOCUTEIHHO
Pa3HBIX TEJ OTCUETA.

W3mepenune CKOPOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBHKEHUS.

HccnenoBanue Npru3HaKoB paBHOYCKOPEHHOTO JIBHKEHUS.

Habnronenue nBuxkeHHs Tena 1Mo OKPYKHOCTH.

Habnronenne MexaHMYeCKHX SIBICHUN, TPOUCXOAIIUX B cucTeMe oTcuéra «Tenexka»
npu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHHH OTHOCHUTENBHO KaOMHeTa (PU3UKH.

o0k w



3aBUCUMOCTb YCKOPEHUS TeJIa OT MACChl TEJIa U ICUCTBYIOIIEH HAa HETO CHUJIBI.
Habnronenue paBeHCTBA CHII IPY B3aUMOJICHCTBUH TEJ.
N3meneHnue Beca Tenia Npu yCKOPEHHOM JBUKECHHH.

. Ilepenada nmmynsca Ipyu B3aMMOIECHCTBUM TEIL.

. IIpeoOpazoBanus SHEPTUH MTPH B3aUMOJICHCTBUHU TEJ.

. CoxpaHeHue UMITyJIbca IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

. CoxpaHeHue uMIysbca pu a0COJIIOTHO YIPYTOM B3aUMOJEHCTBUM.

. Habnroienue peakTuBHOIO ABUKEHHUS.

. CoxpaneHne MEeXaHU4YeCKOH SHEPTUH MPH CBOOOTHOM M ICHUH.

. CoxpaHeHHe MEXaHMYECKON PHEPIUU NIPU IBUKEHUH TeJIa MO JIEHCTBUEM NPy UHBI.

Jlabopamopusvie pabomot u onvimel.

1.

oo

10.

11.

KoHncTpynpoBanue TpakTa il pa3roHa W JAJbHEWIIEr0 PaBHOMEPHOTO JBWKEHUS
IrapuKa U TCIICIKKH.

Onpenenenne cpelHell CKOPOCTH CKOJBXKEHMsI Opycka WM JIBUYKEHHS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

Onpenenenre yCcKOpeHHUs Teja IMPU PAaBHOYCKOPEHHOM JBM)KEHHUU 1O HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JBM)KEHUU 0e3
Ha4aJbHOW CKOPOCTH.

[IpoBepka rumore3bl: €cCiIM MPH PAaBHOYCKOPEHHOM JBW)KEHHU 0€3 HadyalbHOU
CKOPOCTH IIYTU OTHOCATCA KaK pAan HEYETHBIX YUCCil, TO COOTBECTCTBYIOIIHC
MIPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMAaJIbHOTO
JTABJICHMUS.

Omnpenenenue kodPpPUIMEHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenve pabOTbl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBWXKEHHHM Tela IO
TOPU30HTAIBHOM MOBEPXHOCTH.

Omnpenenenvne pabOThl CUJIBI YIPYrOCTU MPU NHOIBEME TIpy3a C HCIOJIB30BAHHEM
HEMOABUXKHOTO U MOJABMKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUSI SHEPTUU.

Pa3nen 9. Mexannueckue Ko1e0aHus U BOJHEI.

KonebarenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHCTHKU KOJEOaHWH: MEpPHOJ, 4acToTa,
amMIuityna. MaTtemMatuueckuid M NPYXKUHHBIA MaaTHUKUA. [IpeBpaiieHue 5sHeEpruu Mpu
KO1€0aTeIbHOM IBIKEHHUU.

3aryxaromue konebanus. BeiHyxneHHsie koneOanus. Pesonanc. Mexanndyeckue BOJHBI.
CpoiicTBa MexaHH4YecKuX BOJIH. [IpoonbpHBIC W TIONIepeyHbie BOIHBL. JIJIMHA BOJHBI M CKOPOCTh
e€ pacnpocTpaHeHusl. MeXaHUYECKHE BOJIHBI B TBEPJIOM TeJ€, CCHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa 1 BbIcOTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk U ynbTpa3ByK.

Hemoncmpayuu.

ok wnPE

Habnronenue xonebanuil Ten noJx AeHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuil rpy3a Ha HUTH U Ha TIPY>KUHE.

HabnroneHnue BeIHYX/IEHHBIX KOJIe0aHUI U pe30HaHca.

PacnipocTpaneHnune npoJoabHBIX U MMOTIEPEUHBIX BOJIH (Ha MOJIENN).

Habnronenue 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHUECKHI pE30HAHC.



Jlabopamopuwvie padbomot u onvimel.
1.
2.
3.

1.
Paznen 10. DinekTpoMarHuTHOE M0OJ1€ M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHUTHOE ToJie. DJIEKTPOMarHuTHble BOJHBL. CBOWCTBA 3JEKTPOMArHUTHBIX

Omnpenenenre 4acToThl U IEpHo/ia KojaeOaHui MaTeMaTHYeCKOr0 MasTHUKA.
Omnpenenenre 4acToThl U IIEpUO/ia KOJIeOaHnl IPYy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH TepHoJAa KojeOaHWH IMOJBEUICHHOTO K HUTH Ipy3a OT
JJIMHBbI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpUOJia KOJEOAHUN NPYKMHHOIO MasiTHHUKa OT MaccChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuM Tpy3a, MOABEIIEHHOTO K HHUTH, OT
Macchl Ipy3a.

OneIThI, JEMOHCTPUPYIOLME 3aBUCUMOCTb IIepuoja KoJieOaHMM HPYKMHHOIO
MAasiTHUKA OT MAacChl I'py3a U JKECTKOCTU IPYKUHBL.

N3mepeHne yckopeHust CBOOOHOTO MaJCHUs.

BOJIH. [IIKkana 31neKTpOMarHUTHBIX BOJIH. MCIIOB30BaHNE IIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DJieKTpoMarHuTHas npupoa ceera. CKopocTh cBeTa. BOJIHOBBIE CBOWCTBA CBETA.
emoncmpayuu.

1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BoxHOBBIE CBOMICTBA CBETA.

Jlabopamopnwie pabomel u onvimel.

1. V3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3nen 11. CBeroBble sIBICHHS.

JlyueBas mopens cBera. VMcrounuku cBeta. IIpsiMosiMHEITHOE pacnpoCTpaHEHUE CBETA.
3atmenus CousHina u JIynel. Otpaxkenue cBera. [Lnockoe 3epkaio. 3aKOH OTPaXKEHHS CBETA.

[Ipenomiienne cBera. 3akoH npenaomieHus cBeTa. [loHOe BHYTpeHHEe OTpaKeHUE CBETA.

Hcnonb30BaHKe NOJTHOTO BHYTPEHHETO OTPAXKEHHS B ONTUYECKUX CBETOBOJAX.

Jluuza. Xox nyuedr B numH3e. Omntuueckas cuctema ¢oToammapata, MUKPOCKOINA H
Teneckomna. ['1a3 kak ontudeckas cucreMa. baM3opykocTs U 1ajdbHO30PKOCTbD.

Paznoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHa. ClioskeHHE CIEKTPaIbHBIX [IBETOB.
Hucnepcus cBera.

emoncmpayuu.

CoNoO LD PE

[IpsimosmHENHOE pacpoCTpaHEHHUE CBETA.

OtpaxeHnue cBera.

[TomyyeHne n300pa’keHHi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.

OnTHyeckuil CBETOBOI.

Xox mydeii B coOuparoliieit TuH3e.

XoJ Jlydel B pacCenBaroLeH JIMH3E.

[Tomy4yenne n300pa>keHui ¢ TOMOLIBIO JTUH3.

ITpunnun neiictBus oroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Monens rnasa.

11. PaznoxeHue Georo cBeTa B CIIEKT).

12. Tlonyuenue 6e10ro CBETa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH yIJIa OTPaXKEHUSI CBETOBOTO JIy4a OT YIiia MaJeHus.



2. N3ydeHue xapakTepUCTHK M300paXeHUS IPEAMETa B ITIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yIila MPEJIOMIIEHHS CBETOBOIO JIyda OT yIJla IMaJcHUs Ha

w

IPaHUIIC «BO3LyX—CTEKIIO.

[Toyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenre GOKYCHOTO PACCTOSIHUS M ONITHYSCKOM CHITBI COOMPAIOIICH JIMH3BI.
OMBITHI 110 PA3TI0KEHUIO OEIIOr0 CBETA B CIICKTP.

No gk

OmnbITEl IO BOCIPHSATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJCHHH Yepe3 I[BETOBBIC
GUIBTPHI.

Pa3nen 12. KBanToBbIE SIBJICHHS.

OmnpiTel Pesepdopna n mmanerapaas moaens aroma. Mozens atroma bopa. Mcmyckanne u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeIie CIIEKTPHI.

PanmnoaktuBHOCTh. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOIO sapa.
Hyknonnass Mozens aromHoro snapa. M3otombel. PamnoaktuBHbIE mpeBpamienus. llepuon
roJypacnaaa aTOMHBIX sSIIEp.

SnepHble peakiiiy. 3aKOHbBI COXPAHEHHUS 3apsiI0BOIO U MAacCOBOIO YMCET. DHEPTUs CBS3H
aToMHbIX siaep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHust sjep. VMcrounuku
sHepruu CoJiHIA U 3BE3 L.

AnepHas sHepreTuka. JleicTBHS paAMOAKTUBHBIX N3JIy4€HHUI Ha )KUBbIE OPTAHU3MBI.

emoncmpayuu.

CrieKTphl U3IIy4eHUs U TOTJIOMICHHUSI.

CrieKTphl pa3IU4HbIX Ia30B.

Cnekrtp Bogopoaa.

Ha6nronenue tpexoB B kamepe BuibcoHa.

PaboTa cuéTurka HOHU3UPYIOUTUX U3TyUEHUH.

Perucrpanus nsiydeHus npupoaHbBIX MUHEPAIOB U IPOTIYKTOB.
Jlabopamopnuie pabomel u onvimel.

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHUSI.

ok wnE

2. HWccnenoBaHWe TPEKOB: HM3MEPEHHE JHEPIHMHM YacTHUIBI 110 TOPMO3HOMY IyTH (I10

dboTtorpadusim).

3. H3mepenwne paguoakTUBHOTO (OHA.

IToBTOPUTEIbHO-00001IAKOIIHUIA MOAYJIb.

[ToBTOPUTEIIBHO--0000IIAIOMMKA  MOIYIb MpEAHA3HAYCH JUIS CHCTEMAaTH3allud |
0000I1IeHUsT TPEIMETHOTO COJICPIKAHUSI U OTIBITA JIEITEILHOCTH, IPHOOPETEHHOTO MPH U3YYCHUU
BCEro Kypca (pusmkm, a Takxke s MOATOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY I10
¢buzuke s 00yJaromuxcs, BEIOPABIIMX 3TOT YU€OHBIN MPEAMET.

[Ipy wW3y4YeHWUM MJaHHOTO MOJYJS PEATM3YHOTCS W CUCTEMAaTH3UPYIOTCS  BHIBI
NCSATCILHOCTH, HAa OCHOBE KOTOPBIX OOECHeUYMBACTCA JOCTHIKEHHE IPEAMETHBIX U
METaNpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HOpMHUpPYETCs €CTECTBEHHOHAydHas
IPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB HCCIEAOBAHUS SIBICHUNW MTPUPOIBI U TEXHUKH,
OBJIaJICHUE YMEHHSIMH OOBSCHATh (U3NYECKHE SBICHUS, MPUMEHSSI TOJTy4YeHHBIE 3HAHUS,
peliaTh 3a/1a4u, B TOM YHCIlIe KaYeCTBEHHBIE M SKCTIEPUMEHTAIIbHBIE.

[IpuHIMIHATEHO AEATETFHOCTHBIN XapakTep AJAHHOTO pasjiena peaan3yercs 3a cué€T Toro,
9TO 00yUaroLIUeCs BHIMOIHIIOT 33aHUs, B KOTOPBIX UM MPEAIaraercs:

Ha OCHOBE MOJYYECHHBIX 3HAHUI paclo3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBICHUS
B OKpY)Karollel Mpupoie U MOBCETHEBHOM KU3HH;



WCIIOJIb30BaTh HAYYHBIE METOIBI MCCIEIOBAHUS (PU3UUECKUX SIBICHUH, B TOM YHUCIE IS
IIPOBEPKU TMIIOTE3 U MOJIyY€HUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HaydyHbIE OCHOBBI HamboJiee BAXKHBIX JIOCTHKCHHHA COBPEMEHHBIX TEXHOJOTH,
HalpuMep, MNPAaKTHYECKOIO HCIOJIB30BAHUSA PA3IUYHBIX HMCTOYHUKOB DHEPIUM HA OCHOBE
3aKOHA MIPEBPALICHUs U COXPAaHEHUS BCEX U3BECTHBIX BUJIOB YHEPIUM.
INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3yuenne QuU3NKKM Ha YpOBHE OCHOBHOTO OOmEro 0OOpa3oBaHHs HAINPaBICHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U MMPEAMCTHBIX O6pa3OBaTCJH)HI)IX PE3YyIbTAaTOB.

B pesynpraTte wu3ydyenus ¢uU3NKA Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
obOyuarorierocs OynyT chOpMUPOBAHBI CIEAYIONINE TUYHOCTHBIE PE3Yy/IbTaThl B YaCTHU:
¢ 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

® — IPOSBIIEHUE MHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM (pm3nueckoit
HayKH;
® — [[EHHOCTHOE OTHOILIEHHUE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpaskIaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

® — FOTOBHOCTHh K aKTUBHOMY yYacCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYUMBIX U 3THUYECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHUEM JTOCTHKEHUHN (HU3HKH;

® — OCO3HAHHWE BAXHOCTH MOPATHHO--3TUYECKUX MPUHIIUIIOB B JACSITEIBHOCTH YUEHOTO;

e 3)3CcTeTH4ecKOro BOCIIUTAHMS:

® — BOCHpPHUATHE ICTETHUYECKUX KAuecTB (PU3NYECKOM HAyKH: €€ FapMOHHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

® — OCO3HaHHWE LIEHHOCTH (PU3MYECKONW HAyKU KaK MOIIHOTO MHCTPYMEHTAa MO3HAHHS MHpa,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXXHEUIIIEH COCTABISIONIEH KyIbTYpHI;

e — pa3BUTHE HAYYHOM JTHOO03HATEIHLHOCTH, HHTEPECA K UCCIEI0BATENbCKON AESITETbHOCTH;

e 5) popMupoBaHus KyJbTYPbI 310POBbSI M IMOIMOHAJIBLHOT0 0JIATONOJTYYMSI:

® — OCO3HaHHWE ILIEHHOCTH Oe30macHOro o0pasa XM3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWi OE€30MacHOr0 IMOBEJCHUS Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;

e — copMUPOBAHHOCTH HaBbIKA pedICKCUH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO
K€ IIpaBa y Jpyroro 4eloBeKa;

e 6) TPyZIOBOro BOCIIUTAHUA:

® — aKTHBHOE y4acTH€ B PEUICHHH MPAKTUYECKHX 3aJad (B paMKax ceMbH, 00pa3oBaTEeIbHOMN
OpraHM3aliy, TropoJa, Kpas) TEXHOJOTHYECKOW U COIMANbHOM HAaNpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIe U GU3NIECKUX 3HAHUM;

® — HMHTEpecC K MPaKTUIECKOMY U3yUYEHHIO TIpodeccuil, CBI3aHHBIX C PUIUKOIL;

e 7) 3KOJIOrMYECKOr0 BOCTIMTAHUS:

e — OpHeHTalMs Ha NpUMEHEHHe (U3NYECKUX 3HAHWKM MO pelieHus 3axady B 00macTu
OKpYXarollleld cpefibl, MIAaHUPOBAHUS MOCTYNKOB M OLIEHKHM HMX BO3MOYKHBIX IMOCIEACTBUMN
JUISL OKpYKaroLIel cpebl;

e — OCO3HaHHE MI0OATHFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel X pelieHus;

e §8) ajanTanyMu K U3MEHSIOIIUMCS YCJI0BUAM COUMATBHON U NPUPOAHOM Cpe/bl:



e — TOTPeOHOCTP BO B3aUMOJICHCTBUM TIPU BBIOJHEHUH MCCIEIOBAaHUNA M TPOEKTOB
(bu3n4ecKoil HalPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHHUSIM JAPYTHX;

® — [IOBBILICHHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€PE3 IIPAKTUUYECKYIO JEATEIbHOCTD;

e — 1OTpeOHOCTH B (OPMHUPOBAHWUHM HOBBIX 3HAHWUH, B TOM 4HUcle (OPMYIUPOBATH HJIEH,
MOHATHS, TUTIOTE3BI O (PU3NUECKUX 0OBEKTaX U SIBICHUSIX;

e — oco3HaHME JAe(HUIIUTOB COOCTBEHHBIX 3HAHMUI M KOMIIETEHTHOCTEH B 00J1acTH (PU3HKH;

¢ — JUIAHMPOBAHHE CBOETO PA3BHUTHUS B MPHOOPETEHUU HOBBIX (PM3UUECKUX 3HAHUM;

® — CTpEMIICHHE aHAJIM3UPOBAThH U BBIABIISTH B3aUMOCBSI3U MTPUPOIBI, OOIIECTBA U SKOHOMUKH,

B TOM 4HCJIC C HCITIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/H\/JI;

¢ — OICHKAa CBOMX JICUCTBHU C YYE€TOM BIIHSHHS Ha OKPYXKAMOIIYIO CpPEIy, BO3MOXHBIX
TJI00AIBHBIX TTOCIEACTBHIA.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe OCBOEHHS TpOrpaMMbl 1O (M3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyu4atomerocss OyayT copMUpOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TO3HABaTeNIbHbIE YHUBEpCaJbHblE YueOHbIE JI€HCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCaJbHbIE yUeOHbIE AEUCTBUSI, PETYIATUBHbBIE YHUBEPCAIbHbIE YUeOHbIE AEUCTBHUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble jJornueckue neiicTBu:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC TIPU3HAKU OOBEKTOB (SBICHHIA);
yCTaHaBIIMBaTh CYIIECTBEHHBIN MPU3HAK KiacCH(UKAIUK, OCHOBAHHUS JJIsi 0000IIeHUS
Y CpaBHCHHS,

BBISIBJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pPacCMATPUBAEMbIX (paKkTax, JTaHHBIX U
HAOJTIOICHUSX, OTHOCSIIUXCS K (PU3UYECKUM SIBIICHHSIM;

BBISBJISATh TIPUYMHHO--CIICICTBEHHBIC CBS3M TPU HM3YYCHUHM (PU3HUYECKHUX SIBICHUH WU
MPOIECCOB, JIeNaTh BBIBOJBI C HCIOJIb30BAHUEM JCAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYECHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PH3UYCCKUX BEITHUYHH,
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemeHHs Y4eOHOW (U3MUECKOW 3aaadu
(cpaBHEHHE HECKOJIbKUX BapUAHTOB pELICHHS, BbIOOp HamOoyiee MOIXOMASAIIETO C
y4ETOM CaMOCTOSITEIILHO BBIICIICHHBIX KPUTEPHECB).

Ba3oBrble ncciienoBareibcKue AeiicCTBHSA .

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HWHCTPYMCHT IIO3HAHUA;

npoBOAUTE IO  CAMOCTOATCIBHO  COCTAaBJICHHOMY  IIJIAHY  OIIBIT, HECIIOKHBIN
(I)I/IBI/ILIGCKI/Iﬁ 9KCIICPUMCHT, He0O0IbIII0e HCCICIOBAHUC (1)I/I3I/IIICCKOFO SBJICHUA,
OICHUBATh HAa MPUMCHUMOCTb U JOCTOBCPHOCTDH I/IH(I)OpMaI_[I/IIO, MOJIYYCHHYIO B XOJC
HCCIICAOBaHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMyJIHpOBaTB O606H.I€HI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBe,[[éHHOFO Ha6J'IIO,[[eHI/IH, OIIbITAa, UCCIICAOBAHUAA,

MIMPOTHO3UPOBATH BO3MOXKHOC JalIbHEHIIIEee pa3sBUTHE (1)I/I3I/I"ICCKI/IX mponeccoB, a TaKKe
BbIIBUT'aTh IMMPCATIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undopmanueii:



NPUMEHATh Pa3IMYHbIE METObI, HHCTPYMEHTHI M 3alpocChl MPH IMOHWCKE M OTOOpe
nHGOpMAIINY WK TAaHHBIX C YIETOM IMPEUIOKEHHOH yueOHo# pusnueckoit 3a1a4m;
aHaJTM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH MHPOPMALUIO PAZTHUHBIX
BUJIOB U (OPM IIPECTABICHHUS;

CaMOCTOSITEIIEHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpEACTaBICHUS HHGOPMAIMH H
WUTIOCTPUPOBATh pPElIaeMble 3aJa4il HECJIOXHBIMH CXEMaMH, AHarpaMMaMiy, WHOU
rpaduKoi ¥ X KOMOMHAIUSMHU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

B XoJe OOCyXKJcHHs y4eOHOTrO Marepuaia, pe3yJbTaTOB JIAOOPATOPHBIX paboOT U
MIPOEKTOB 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI M BBICKA3bIBATh UJICH,
HaIleJICHHBIE Ha PEIICHUE 3a]1a91 U TI0JyIep KaHe OJIaroKeIaTeIbHOCTH OOIICHHS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
O0OHapY)XHBaTh Pa3JININE U CXOACTBO TTO3UIIHIA,

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MMUCHbMEHHBIX TEKCTaX;

MyOMYHO  TPEJACTaBIATH  PE3yAbTaThl  BBIMOJTHCHHOTO  (DM3MYECKOTO  OIBbITa
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA);

MMOHMMATh M HMCIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIWBHIYyaTbHOW pPabOTHI
MIPH pEIeHUH KOHKPETHON (pr3HuecKoil mpoOiIeMbl;

MPUHUMATh IIeTH COBMECTHOW JEATEIhbHOCTH, OPraHHM30BBIBATH JCHCTBUS TO €€
JMOCTIIKEHHIO: PaCIpeIeNIATh POJId, 00CYKIaTh MPOIECCHl M PE3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJTHATE CBOKO YacTh PalOTHI, JOCTHTas KAa4eCTBEHHOTO pe3ysbTaTa 1O CBOEMY
HaIpaBJICHUIO ¥ KOOPIAUHUPYS CBOU JCHCTBUS C APYTUMH WiCHAMU KOMAaH/IbI;
OIIEHMBATh KauyeCTBO CBOETO BKJaJa B OOMMH MPOAYKT TIO KPHUTEPHUSIM,
CaMOCTOSITENIHHO C(HOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMO/ICHCTBHSL.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS

Camoopranuszanmsi:

BBISIBIISITH MTPOOJIEMBI B KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMUX I PEeLICHUS
(buznyecKux 3HAHUI;

OpUEHTHPOBATHCSA B PA3IMYHBIX MOJXOJaX MPHUHATHS pelIeHUN (MHIUBUAYyabHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUHN IPYIIO);

CaMOCTOSITENIBHO COCTAaBJIATh aNTOPUTM pelieHus (U3MYECKON 3aJayd WM IUIaHa
HCCIIEIOBAHUSI C YYETOM HMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh MpeAsiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHUE.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

JlaBaTh aI€KBATHYIO OIIEHKY CUTYalLlMH U MpeJylaraTh MjaH e€ H3MEeHEeHMs,;

OOBSICHATh MPUYUHBI JIOCTHXKEHMS (HEIOCTH)KEHUS) Ppe3yJabTaTOB JEATeNbHOCTH,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEZIOBAaHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHMBIIMXCS
CUTYallUi, yCTAaHOBJIEHHBIX OIIHNOOK, BO3HUKIIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;



® CTaBUTH ce0s1 HA MECTO APYTOro 4eJI0BEKa B XOJI€ CIOpa WM JUCKYCCUU HA HAY4HYIO
TEMY, IOHUMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

e [pU3HABATH CBOE MpaBO HA OMMOKY NpU pEHICHWH (U3NYECKUX 3a]ad WIH B
YTBEPKJICHUX HA HAy4HBIE TEMBI U TAKOE K€ IIPABO APYTOro.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 KJjacce mpeaMETHBIE pe3yIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y O0yUAIOIIUXCS YMEHUN:

® UCMOJB30BAaTh TOHATHS: (U3NYECKHE W XHMHUYECKHE SIBJICHHSA, HaOIIO/IeHHE,
OKCTIEPUMEHT, MOJIeJb, TUTIOTE3a, CAUHHIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTtHble COCTOSIHMSI BellecTBa (TBEpAOE, >KMJIKOE, ra3000pa3HOE), MEXaHHUECKOe
IBIKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  TPSMOJMHEHHOE),  TPaeKTOpHS,
paBHOJIEHCTBYIOIAsl cwia, Aedopmarus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTbD,
COOO0IIIAOIINECS COCY/IbI;

e paznmuuath sBiIeHUs (uQdy3us, TETIOBOE IBIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPAaBHOMEpPHOE IBW)KEHUE, WHEPIHs, B3aWMOJICHCTBHE TEJ, PAaBHOBECHE
TBEPIBIX TEN C 3aKPEIVIEHHOH OChIO BpaIlleHMs, Iepeaada aBICHUS TBEPIBIMU
TEJIaMU, JKUAKOCTSMH U Ta3aMH, aTMOC(HEpHOE JTaBIICHUE, IJIaBaHUE Tell, TPEBPAICHHUS
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (Pr3nYecKoe SBIICHUE,

® pacro3HaBaTh MPOSBICHUE W3YUYECHHBIX (PU3NYECKUX SBICHUI B OKpPYXKAIOLUIEM MHpE, B
TOM uucie (QU3NYECKHE SBJICHUA B MPHUPOJAE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTAMHU B XKMBOW M HEKHUBOW NPUPOJE, NECUCTBUE CUJIBI TPEHUS B MPUPOAEC U
TEXHUKE, BIMSHHE aTMOC(HEPHOTO AaBJICHHS Ha XUBOW OpraHusM, IUIaBaHUE pbIO,
pBIUard B TeJjie 4YeJOBEKa, MPU 3TOM IMEPEBOIUTH MPAKTHUUECKYIO 337ady B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHbIE CBOMCTBA (ITPU3HAKHU) (PU3UUECKUX SIBICHHUIA;

® OIUCHIBATh U3yYEHHBIE CBOMCTBA TEN U (HU3UUECKUE SIBICHUS, UCTIONb3ys GU3NUYECKUE
BEITMYMHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BPEMs, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYroCTH, cUja TSDKECTH, BeC Tesla, Cujla TPEHUs, JaBlieHUE
(TBEpIoro Tema, XKUAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIA, MeXaHHYecKas pabora,
MOIIIHOCTh, TIUJI€Y0 CHJIBL, MOMEHT CHJIbI, KOI(PQUIMEHT TMOJE3HOTO ACHCTBUS
MEXaHHU3MOB, KUHETHUYECKasi U MOTEHIMAaJIbHAs PHEPTus), MPU OMHCAHUM MPABUIBHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yeMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYECKUX BEIUYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE MaHHYIO (PU3UUYECKYIO
BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH TpadUKU H3YYEHHBIX 3aBHUCHUMOCTEN
(bu3MYECKUX BEIUYMH;

® XapakTepu3oBaTb CBOMCTBa Teid, (U3MYECKHE SBIECHUS M IPOLECCHl, HCIOJb3Ys
IIpaBUJIa CIIOKEHUs CHII (BJOJb OJHOM MpsiMoil), 3akoH ['yka, 3akoH [lackains, 3akoH
ApxumMmena, NMpaBWJIO paBHOBecUsl pblyara (0J0Ka), «30J0TOE IMPaBHIIO» MEXaHUKH,
3aKOH COXpaHEHHMs MEXaHHMYeCKOM »Hepruu, NpU OSTOM J1aBaThb CIIOBECHYIO
(opMYITHPOBKY 3aKOHA M 3aITUCBIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;

e OOBACHATH (U3NYECKUE SBJICHUS, MPOIECCHl M CBOMCTBA Tell, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYallui MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYHHHO-
-CIIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE M3 1—2 JOTMYECKUX ILIaroB ¢ OMOPOW Ha



1-2 wu3yd4eHHBIX CBOWCTBa (PU3MUYECKMX SBJICHUH, (UBNUYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemath pacy€THble 3a7adyd B 12 JEUCTBHS, HCIOJB3ys 3aKOHBI W (HOPMYIIHI,
CBsI3pIBAlOIIME (PU3UYECKUE BEIWYMHBI: HAa OCHOBE aHajHM3a YCIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (DPU3NYECKHE BEIWYMHBI B (POPMYIBI U
MPOBOJIUTH PACU€Thl, HAXOAWTh CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIEC ISl PELICHHUS
3aJa4, OLEHUBATh PEATMCTUIHOCTD MOTYYeHHOW (PU3NIECKON BEITMIHNHBL,
pacrio3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXXHO PEUIMTHh TPH MOMOIIN (PU3HUYECKIX
METOJIOB, B OIMCAHMM HCCJIECAOBAHMS BBIICIATH IPOBEPSIEMOE IIPEAIIOJIOKEHNE
(rumoTesy), pasnuyaTh W HHTEPIPETHUPOBATH IOJIyYEHHBIH pEe3ylbTaT, HAXOIUTh
OLIMOKY B XOJ€ OTBITA, JA€TaTh BHIBOBI IO €r0 Pe3yJIbTaTaM;

MIPOBOJIUTH OMBITHI IO HAOIIOAEHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB
Ten: (GopMynHpoBaTh MPOBEPSEMBbIE MPEANOIOKEHHS, COOUMpaTh YCTAaHOBKY W3
MPEI0KEHHOTO 000PYA0BAaHHUS, 3aMIUChIBATh XO/1 ONbITa U (POPMYJIMPOBATH BHIBOJBL;
BBITNIOJIHATH MPSIMbIE U3MEPEHUS! PACCTOSTHUS,, BPEMEHHU, MacChl Tena, 00bEéMa, CUJIbI U
TEMIEPATYphbl C HCIOJIb30BAaHHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMHCHIBATh
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPEHUI;
MIPOBOJUTH UCCJEIOBAaHUE 3aBUCUMOCTU OJHOW (M3MUECKON BEIMUYMHBI OT JPYroil ¢
HCIOJIb30BAHMEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeJaa OT BPEMEHU JBWKEHUS TEJa, CUIIbI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TeNl © HE3aBUCUMOCTH CHJIBI TPEHHsI OT IUIOIIAn
COIIPUKOCHOBEHUS TEJ, CUJbl YIIPYrOCTU OT YAJWUHEHUs IMPYKUHBI, BHITAIKUBAOIIEH
CHIBl OT O0OBEMA MOTPYKEHHOM YacTH Tela W OT IUIOTHOCTH JKHJIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTIPYKEHO TeJo,
yCIIOBUM TIJIaBaHUS TeJ, YCJIOBUI paBHOBECUs pblyara M OJIOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIeOBaHUs, COOMpaTh YCTAaHOBKY U BBINOJHSATH
U3MepeHus, cleAys MPeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOITYYEHHOMN
3aBUCHUMOCTH (PU3MYECKUX BEJIIMYMH B BUJE MPEIOKEHHBIX TaOMUI U TpaduKoB,
JIENIaTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUJOKOCTU W TBEPAOro Teja, Cuila TPEHUS CKOJIBKEHHUs, JIaBJICHME BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasg Ha MOTPYKEHHOE B KUIAKOCTh TEJIO,
KO3 (GUIMEHT MOJIE3HOTO JAEHUCTBUS MPOCTHIX MEXAaHU3MOB), CIEIys MpPeIOKEHHOU
WHCTPYKIHUU: MPU BHIMIOJHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ 1abopaTopHBIM
obopynoBaHuem;

yKa3blBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pbluar, MoJBHKHBIN U
HETO/IBI)KHBIN OJIOK, HAaKIIOHHASI IIIOCKOCTB;

XapaKTepu30BaTh MPHUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHMYECKHX
YCTPOMCTB € OMOPOH Ha WX OmHMcaHus (B TOM 4YHUCIE: TMOAUIMITHUKU, YCTPOHCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUA M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;



NPUBOAUTH TIPUMEPHl (HAXOAUTH HMH(POPMAIMIO O TMpHUMeEpax) MPAKTHYECKOTO
WCTIOJb30BaHUS (PU3UYECKUX 3HAHMM B TIOBCEAHEBHOW KHU3HHM i OOECreueHus
0€30MaCHOCTH TpH OOpaIleHud C NPUOOpaMU W TEXHHUUYECKUMH YCTPOMCTBaMH,
COXPAaHEHHUS 310pOBbsI M COOJIIOJIEHUS HOPM 3KOJOTMYECKOIO IOBEJCHHS B
OKpYKalollel cpere;

OCYIIECTBIISITH OTOOP HMCTOYHUKOB HH(popMmanmu B HHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM TOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX CTOYHUKOB BBIJIEISATH HHPOPMALIHIO, KOTOPAst SBJISIETCS TPOTHBOPEUYMBOM
WJIH MOKET OBITh HEJIOCTOBEPHOM;

HCII0JIb30BATh MPYU BHINOJHEHUHU Y4EOHbIX 33JaHUI HAyYHO--TIOMYJISIPHYIO JIUTEPaTypy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHer,
BJIAJETh MpUEMAMHM KOHCIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHus MHGOpMaLUU U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHCHMEHHBIE M YCTHBIE COOOIIEHUsT HA OCHOBE 2—3
HCTOYHUKOB MH(pOpMauu PU3NYECKOTO COAEPKAHUS, B TOM YHCIE IMyOJUYHO AenaTh
KpaTKue COOOIIEHHs O pe3ybTaTax MPOEKTOB WM Y4eOHBIX MCCIeI0BaHUMN, TPH ATOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM MOHATUHHBIM ammapar Kypca (usmukw,
COMPOBOKATh BHICTYIUICHHUE MTpEe3eHTAIINEH;

IIPY BBIIIOJIHEHUH Y4EOHBIX NMPOEKTOB M HCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTABJICHHBIMU 33/1a4aMH, CJI€AUTD 3a BBIIIOJIHEHHUEM TUIaHa
NEeNCTBUM, aJeKBAaTHO OLEHUBATh COOCTBEHHBIH BKJIAaJ B JESITEIBHOCTb TPYIIIBI,
BBICTpanBaTh KOMMYHUKATHBHOE B3aHMO/ICHCTBHE, YIUTBIBAsI MHEHUE OKPY/KAIOIIHX.

K xoHmy oOyueHust B 8 kJjacce mpeaMeTHBIC pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

WCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJICKYJ, TETUIOBOE JIBIDKCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTA/UIMUECKHE W aMOop(HBIE Tena,
HACBIIIICHHBIA W HEHACBIIICHHBIN Map, BIAKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPCHHSIS
SHEPTHsl, TEIUIOBON JABUTATEIb, AJIEMEHTAPHBINA AJICKTPUUCCKHUI 3apsil, DJICKTPUUECKOE
1oJie, MPOBOJHUKH M IUAJICKTPUKH, MOCTOSHHBIA AJIEKTPHUYECKHUH TOK, MarHUTHOE
ToJie;

pasnuuaTth SBJIEHUS (TEIUIOBOE pACHIMpPEHUE M CKaTHe, TeIulolnepenaya, TEIUIOBOE
paBHOBECHE, CMauWBaHHWE, KaNWUIAPHBIC SBJICHUS, UCHApeHUE, KOHJACHCAIHS,
ILIaBJICHUE, KpUCTAJUTH3aIIUs (oTBepeBaHKE), KHUIICHHE, TerIonepeada
(TerIonpoBOIHOCTh, KOHBEKIUS, W3JIy4€HHUE), SIIEKTPU3allus Tell, B3auMOJICHCTBUE
3apsJioB, JCHCTBUS DJICKTPHYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MarHuTOB, JACHCTBHE MAarHUTHOTO ITOJIS Ha MPOBOJHHUK C TOKOM, JJICKTPOMArHWTHAS
WHIYKIHS) 1O ONHCAHMIO MX XapaKTepPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GUZNYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHpE, B
TOM uucie (u3uveckue SBIEHUS B MPUPOJIE: TOBEPXHOCTHOE HATSIKEHHE U
KalWUIpHbIE SBJICHUS B MPUPOJIE, KPUCTAIBI B mpupone, uznydeHue CouHila,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE sBIEHUS B aTMocdepe, OIEKTPUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOe moje 3emid, Apeid MOI0COB, pOJib MAarHUTHOTO TOJS MJIS KU3HU Ha
3emiie, ONMSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKHX SBIICHHIA,



OTIMCHIBATh M3YYEHHBIC CBOMCTBA TeN U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PU3HUECKHE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPrUs, KOJIMYECTBO TEIUIOTHI, YZEJIbHas
TEIUIOEMKOCTh ~ BELIECTBA, yJEJbHAasg TEIUIOTA IUIABJIECHUSA, YJAEIbHAas TeIUIoTa
napooOpazoBaHus, y/AelbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(P(UIMEHT MOIEe3HOTO
JNEUCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTEIbHASI BIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUUN
3aps], CUJla TOKa, OJJIEKTPUYECKOE HaIpsDKEHHWE, CONPOTHUBIIEHUE IPOBOJIHUKA,
yII€JIbHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA), IpU
ONMCAHUU MPaBWIbHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
0003HauCHHS ¥ €IUHHIBI (PU3UIECKUX BEIMYHMH, HAXOIUTH (POPMYJIBI, CBA3BIBAIOIINE
JaHHYIO (HU3MUYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA Tes, (PU3MUECKHUE SIBICHHUS M IPOLECCHI, HCIOJB3Ys
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOpPHH CTPOEHHS BEIIECTBA,
MPUHIMI CYNEPHO3UIUN ToJed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsna, 3akoH OMa aiis ydacTka Lenu, 3akoH Jxoyns—JleHna, 3akoH coXpaHEHUS
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alHCHIBATh €ro
MaTeMaTH4eCKOe BhIPaXKEHHUE;

OOBACHATH (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaIuit MIPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBJISITh
MIPUYHUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX ILIAroB C
onopoit Ha 1-2 M3ydyeHHBIX CBOMCTBA (PU3UUECKUX SBICHUH, (PU3NUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEM;

pemaTth pacy€THbIC 3amaydl B 2—3 JEWCTBHS, WCIIONB3yS 3aKOHBI W (POPMYIIHI,
CBs3bIBaIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3aJa4yu
3alUCBIBaTh KPaTKOE YCIIOBHE, BBIABIIATh HEJOCTATOK JAHHBIX U PEIICHUS 3aayH,
BBIOMPATH 3aKOHBI U (GOPMYJIbI, HEOOXOAUMBIE I €€ PEelIeHHUs], IPOBOIUTH PACUETHI U
CpaBHHMBATh MOJyYEHHOE 3HAUCHHE (PU3HUECKOI BETUYUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUIUYECKUX
METOJIOB,  HCIIOJIb3ys  ONMCAaHUE  HCCIEAOBAHMUS,  BBIACIATH  MPOBEPSEMOE
MPEANOJIOKEHUE, OLICHUBATh IPAaBUJIBHOCTh NOPSAJKA IPOBEICHUS HCCIEIOBAHNUS,
JIENIaTh BBIBOJIBI;

MIPOBOJUTH OMBITHI IO HAOMIOAECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwuIsipHbIEe SIBJICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCThIBAHUS U HATPEBAHUSI IIPU U3TYyYEHUHU OT LIBETA
u3nyyaroiel  (moryomaromied) MOBEPXHOCTH, CKOPOCTh HCIApEHUs BOJABI OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAAM €€ MOBEPXHOCTH, DJIEKTpU3alUs Tel H
B3aMMOJICIICTBUE SJIEKTPUUYECKUX 3aps0B, B3aUMOJCHCTBUE MOCTOSIHHBIX MAarHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEN NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha IPOBOJAHHMK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBONCTBA JJIEKTPOJBUTATENs
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEANOI0KEeHNUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOTO  00OpyIOBaHMs, OIKCHIBaTH XOJA OIBITa U
(GbopMynupoBaTh BBIBOJBI;

BBINIOJIHATH MPSAMBIE U3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBHON BIIQ)KHOCTH BO3/yXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(GU3NYeCKUX BEIMYUH, CPAaBHUBATh pE3yNbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOU
abCOJIIOTHON MOTPEIIHOCTH;



MIPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTH OJHOW (PM3UUECKO BEIHMYMHBI OT JPYrou ¢
HCII0JIb30BAHUEM TPSAMBIX U3MEPEHUHN (3aBUCHUMOCTb COIPOTHUBIJIEHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJU NOMNEPEYHOI0 CEYEHUS U YJEJIBHOIO CONPOTHUBIIEHUS BELIECTBA
IIPOBOJTHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK, OT HANPSHKEHUS Ha POBOJIHUKE,
UCCIICZIOBAaHUE IIOCIIEAOBATEIBbHOIO U MAPAJIEIbHOIO COCAMHEHUN IIPOBOJHHKOB):
IUIAaHUPOBATh UCCJEI0BAHUE, COOMpATh YCTAaHOBKY U BBINOJHATH U3MEPEHUs, CIEAys
MPEI0KEHHOMY IUIaHy, (PUKCUPOBATH PE3Y/IbTAThl MOJYYEHHONW 3aBUCUMOCTH B BHUJIE
TaOaHIl U TPaUKOB, IETaTh BBIBOKI 10 PE3yIbTaTaM HCCIIECIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BEIHUYWH (yIeNnbHas TEIUIOEMKOCTh
BEILECTBA, COIPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOLIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, coOupaTb SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIYs
MPEI0KEHHON UHCTPYKIMH, ¥ BHIYUCIISATH 3HAUCHUE BETUUYHHBI;

coOnroAaTh TMpaBuja TEXHUKUM O€30MacHOCTH Mmpu paboTe ¢ JabopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHLUIBI JIEHCTBUS HW3YyYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOICTB C OMOpOW Ha WX ONMHUCaHHs (B TOM YHCIE: CUCTEMAa OTOIJICHHUS OMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK DIEKTPHUUECKON
SHEpPruH, OJJIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTETH, DJIEKTPOMArHUT, 3JEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHMUYECKHE YCTPONCTBA M H3MEPUTENbHBIE HPUOOPHI MO
cXeMaM M CXE€MaTHYHbIM PUCYHKaM (JKUAKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMET,
TUTPOMETp, JBUraTellb BHYTPEHHErO CTOpPaHMs, 3JEKTPOCKOI, peocTar), COCTaBIATh
CXEMBI DJIEKTPUYECKUX LIEeNeH ¢ MOCIeN0BaTEeIbHBIM U MapauIeIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAUEHNUs 3JIEMEHTOB JIEKTPUUECKUX LIEMeil;
IPUBOAUTH TpPUMEPHl (HAXOAUTh MH(OpPMALUIO O MpUMEpax) MPAKTUYECKOIO
UCIOJb30BaHUSA (PU3MUECKUX 3HAHMM B IIOBCEAHEBHOM KHU3HM I oOecredyeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHHUUECKUMH YCTpOMCTBaMuy,
COXpaHEHMs 3JI0pOBbsl M COONIONEHHS HOPM JKOJIOTUYECKOTO IIOBEJECHUS B
OKpyXarolleH cpene;

OCYILIECTBIIATh IMOMCK HHPOpManuu (uzndyeckoro cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIUXCS 3HAHUM U MyTéM CpaBHEHUS JIOTOJIHUTENIbHBIX HMCTOYHUKOB
BBIIEIATh MHGPOPMALMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON MM MOXKET OBITh
HEI0CTOBEPHOI;

UCIOJIb30BATh MIPH BBHINOJHEHUN Y4EOHBIX 3aJaHUH HayYHO--NIOMYJISIPHYIO JIUTEPATyPy
(U3NYECKOro COAEp)KaHUs, CIpaBOYHbIE MaTepualbl, pecypchl cetu HMHTepHer,
BIA/IeTh NPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYT'YIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUe YCTHBIE COOOLIeHMs, 00001as
MHGOPMAIIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COJIEp)KaHUs, B TOM YHUCIIE
NyOJIMYHO  MpPEACTAaBIATh  pe3yibTaThl MPOEKTHOM WM  HMCCIeloBaTelbCKON
JESITEIbHOCTH, NP 3TOM T'PaMOTHO HCIOJIb30BaTh M3YYECHHBIN MOHATUHHBIA anmapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUECH;

IPU BBIMOJHEHUH Y4eOHBIX TPOEKTOB M HCCIENOBaHMHA (U3NYECKUX MPOLECCOB
pacrpeneniaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJauyaMH,



CICIWUTH 32 BBIIIOJIHECHUEM IUIAHA JACUCTBUM M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHMBATh  COOCTBEHHBIM BKJaX B  JEATEIBHOCTH  TPYIIBI, BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MIPOSBIISISI TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xonmy obyuenust B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

HCIIOJIB30BAaTh IIOHATHUA. CHUCTECMA orcqéra, MaTepI/IaJII)HaSI TOYKa, TpaeKTOpI/Ifl,
OTHOCHTEIIFHOCTh MEXaHHUYECKOTO IBWKEHUS, nedopmanus (yrmpyras, miacTU4eckas),
TPEHHE, IEHTPOCTPEMHUTEIIPHOE YCKOPEHHE, HEBECOMOCTh M IEPErPy3KH, IICHTP
TSOKECTH, aOCOJIFOTHO TBEPAOE TEJO, LEHTP TSHKECTH TBEPIOrO Tella, PaBHOBECHE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
3J'IeKTp0MaFHHTHBI€ BOJIHBI, IIIKaJia BJIGKTpOMaFHI/ITHI)IX BOJIH, CBET, 6J'II/130pyI(OCTI> nu
)IaJ'II)HO30pKOCTB, CHCKTpI)I I/ICHYCKaHI/IFI N IIOIJIOIICHUA, anmba-, 6CTa- n ramMma-
I/I3J'IyquI/I5[, HU30TOIIHBI, smepHasl 3H€pF€TI/IKa;

paznuuaTh SIBIICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE JBMKCHHIE, CBOOOTHOE MaJICHUE TEJl, PABHOMEPHOE
IBHUKCHHUC 110 OKPY)KHOCTI/I, BSaHMO)IeﬁCTBHe TCI, peaKTI/IBHOG JABMKCHUC,
KoJieOaTelbHOE JIBIDKCHHE (3aTyXalollue W BBIHYKICHHBIC KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JIBHOKCHHE, OTPAKEHUE 3BYKa, MNPSIMOJMHEHHOE paclpoOCTpaHCHHE,
OTpaXXCHHE U MPEIIOMIICHHE CBETA, MIOJTHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JI0KCHHE
0emoro cBeTa B CIEKTP M CIIOXCEHHE CIEKTPATbHBIX IIBETOB, JUCIEPCHS CBETa,
CCTCCTBCHHAsA pa)]l/IoaKTI/IBHOCTB, BO3HUKHOBCHHC .]'H/IHGf/i‘-IElTOl"O cneKTpa I/I3J'Iy‘—IeHI/I$I)
10 ONMCAaHWI0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINUX
naHHOe (M3MUECKOE SBIICHHCE,

pacrno3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3MYECKHX SBJIICHUH B OKpYyXXaromeM Mupe (B
TOM 4YHciie (PU3HYSCKUE SBJIICHUS B MPUPOJIC: MPHIUBLI M OTIUBBI, JTBHKCHHE TUIAHET
COJIHEYHOM CHCTEMBI, PEAKTUBHOEC JIBHKCHHE JKUBBIX OPraHM3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMIICTPSCCHHME, CCHCMHUYCCKHE BOJIHBI, IyHaMH, 3XO, IIBETa TEII,
ONTHYECKUE  SABJICHUSA B  MPHUPOJAE, OHOJOTHYECKOE  JICHCTBHE  BHUIAMMOIO,
yIBTPA(PHOJIECTOBOIO M PEHTTCHOBCKOTO H3JIy4CHUH, €CTECTBEHHBIA pPaIOaKTHBHBIN
(GOoH, KOCMHUYECKHE JIy4YH, PATUOAKTHBHOE H3IYYCHHUE TPUPOJHBIX MHHEPAJIOB,
JCHCTBHUE PAIMOAKTUBHBIX M3JIYYCHHUH Ha OpPraHUu3M 4ejoBeKa), IPH 3TOM MEPEBOINUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIICIATH CYHISCTBEHHBIC CBOMCTBA (IPU3HAKH)
(U3HYECKUX SIBJICHUI;

OIHMCBIBATh M3YYCHHBIC CBOMCTBA Tell U (PU3HUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHUEC
BEJIUYHMHBI (CPEIHSS WU MTHOBEHHAs CKOPOCTh Tella IMPH HEPAaBHOMEPHOM JBHIKCHHH,
YCKOPEHHUE, MepeMelICHUE, MyTh, YIII0Bas CKOPOCTh, CHUJIa TPEHUSs, CWJIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOIO TaJeHUs, BEC Tela, UMITYJIbC Telld, MMITYJIbC
CHWJIBI, MEXaHH4ecKas paboTa U MOILIHOCTb, MOTEHIIUATIbHAS PHEPTHsl TeJa, MOJAHITOTO
HaJl TOBEPXHOCTHIO 3eMJIM, TIOTEHIIUAIbHAS DHEPTUS CKATOM MPYKUHBI, KHHETUYECKas
JHEprus, TMOJHAS MeXaHW4ecKas SHEeprusi, Mepuoj M YacToTa KoJeOaHWii, IMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEIOMICHHUS
Cpelbl), MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICT HCIOJIB3YEMBIX
BENTUYMH, OOO3HAYEHUS M EIUHHIBI (U3NYECKHX BEIMYWH, HAXOTUTh (OPMYIHI,
CBSI3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEIUYHHY C JPYITMMH BEITUYMHAMHU, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEN (PM3HMUECKUX BEIINYMH;



XapaKTepu30BaTh CBOMCTBA Tell, (PM3UUECKUE SIBICHUS M MPOIECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUS 3HEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULIUU CHJI,
MPUHIIUI OTHOCUTENBHOCTH [ anuines, 3akoHsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPaKEHMsI M MPEIOMIICHHS CBETA, 3aKOHbl COXPAHEHUS 3apsOBOrO U
MaccoBOIO 4YMCEI NpPU SAEPHBIX pPEAKUMSIX, IpPU OITOM JaBaTh CJOBECHYIO
(GOopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTyallull  IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH  INPUUUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ OMOPOM Ha 2—
3 W3ydYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemarh pacué€THbIe 3a/1a4M (OMHUPAIOLKEcs HAa CUCTEMY U3 2—3 ypaBHEHUI ), UCTIOIb3Ys
3aKOHBI M (POPMYIBI, CBSI3BIBAIOLINE (PU3NYECKHE BEJIWYMHBI: HAa OCHOBE aHajIu3a
YCIIOBUS 3aJauyd 3alHChIBaTh KPATKOE YCJIOBHME, BBIABIATH HEJOCTAOLIUE WIH
130bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYNbI, HEOOXOJUMBIE Ui PEIIEHu,
MPOBOJUTh pacué€Thl W OLIEHUWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAuYeHUs
(bM3UYECKON BETUIMHBL

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUINYECKUX
METO/IOB,  MCHOJb3ys  ONUCAHUE  MCCIEAOBaHUSA,  BBLACIATH  IPOBEpsieMOe
MIPENIONIOKEHNEe, OIIEHUBATh MPABUIBHOCTh MOPSAKAa IPOBENEHUS HCCIEIOBaHMS,
JIeNIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOJEHUHN U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWMCTB
TeJ (U3yd4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs PHEPIUH, 3aBUCUMOCTh
nepuoja KoyieOaHuil NpyKMHHOTO MasiTHUKA OT Macchl Ipy3a U AKECTKOCTH MPYKUHBI U
HE3aBUCUMOCTb OT aMIUINTYAbI MaJIbIX KOJeOaHUH, PSIMOJIMHEIHOE PaclpoOCTpaHEHNE
CBETa, DPA3JIO’)KEHUE OeJoro CBeTa B CIHEKTpP, M3Y4YEHHUE CBOMCTB H300paKeHHs B
IUIOCKOM 3€pKajle ¥ CBOMCTB H300pakeHHUs IpeaMeTra B coOuparoleil JuH3e,
HaOJIO/IeHUE CIUIOUIHBIX M JIMHEWYaThIX CIEKTPOB H3JIYYEHHUs): CAMOCTOSITEIBLHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMsI, ONUCHIBATE XO/1 OIbITA U
€ro pe3yibTarhl, ((OPMYJIUPOBATH BBIBOIbI;

IIPOBOJIUTh IPU HEOOXOAMMOCTH CEpPHIO HIPAMBIX W3MEPEHUH, ONperAesss cpeaHee
3HaYeHHe u3MepseMol BeJWYMHBI ((OKYCHOE paccTOsHHUE COOMpAIOLIe JIMH3bI),
000CHOBBIBAThH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO IIPUO0pa);

IIPOBOJIUTH HCCIIEJJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJb30BaHUEM
OpSIMBIX HM3MEpPEHHH (3aBHCHMOCTh IYTH OT BpPEMEHHM IpU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpocTH, mepuoja KojeOaHWi MaTeMaTHYecKOro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIjla OTPaXKEHHUs CBETa OT yrja HaJeHHus U
yIJia MpeoMIIeHHs OT yrila MajJeHus): IIAHUPOBAaTh HUCCIEIOBAaHUE, CAMOCTOSITEIBHO
coOMpaTh YCTaHOBKY, (HUKCHpPOBaTh pe3yiabTaTbl IMOJIY4YEHHOW  3aBHCHMOCTHU
(¢u3nYecKux BEIMYMH B BUJAE TaOJIUI U rpadUKoB, JeNaTh BBIBOJBI 10 pe3ylbTaTaM
HCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIUYMH (CpeiHss CKOpOCTb H
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOHOTO MasieHUs,
KECTKOCTh NPYXKHUHBI, KOAPPUIUEHT TpeHHs] CKOJIBKEHUs, MeXaHuuyeckas pabora U
MOIITHOCTh, YacTOTa W TMepHoj KojeOaHWi MaTeMaTH4eCKOT0 U MPYKUHHOTO
MasiTHUKOB, OITHYECKas cuja coOuparomel JMH3bI, paJUOAKTUBHBIA  (OH):



IUTAHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHSTH
U3MEpEeHUs, cleaysl NPeJIOKEHHON MHCTPYKLMH, BBIYMCIATh 3HAUEHHWE BEIMYMHBI U
aQHAJIM3UPOBATh IIOJYYEHHBIE pE3yJbTaThl C Y4ETOM 3a/JlaHHOM IMOIPEUIHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWjia TEXHUKA O€30MacHOCTH Tmpu pabore ¢ J1abopaTopHBIM
o0opynoBaHuEM;

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHHWK CBETA, Jyd, TOHKAs JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOTO S/Ipa;

XapaKTepU30BaTh MPHUHIUNBI JCHCTBUS W3YYEHHBIX MNPHOOPOB W TEXHHYECKHX
YCTPOICTB C ONMOPOM Ha WX ONMHUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKHU [OJIOKEHHUS,
PaccTOSHUS U YCKOPEHMUs, paKkeTa, 3X0JI0T, OYKH, IEPUCKOI, poToanmapaT, ONTHIECKHUE
CBETOBO/JIbl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), HCHONb3ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX ABJIEHUN U HEOOXOAMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
HCI0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMUYECKUX MPOLECCOB MPHU pElIeHHH Yy4eOHO--
MPaKTUYECKUX 3a/lay, ONTHYECKUE CXEMBI JJISi MOCTPOEHUS M300paKE€HUI B IJIOCKOM
3epKajie ¥ coouparouieil JInH3e;

MPUBOJUTh TNpUMEpbl (HAXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (DM3MUYECKUX 3HAHWM B TOBCEIHEBHOM JKHU3HH ISl oOecreueHus
0e30mMacHOCTH TpU oOpamieHuH ¢ OpudopaMu U TEXHHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHs 3JI0pOBbsi M COOMIONEHHMS HOPM HKOJIOTMYECKOTO IOBEICHUS B
OKpY»Kalolllel cpene;

OCYLIECTBIATh MOMCK HH(popManuu (¢usndeckoro coaepxkanus B HHTepHere,
CaMOCTOATENIBHO (OPMYJIUpPYST IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpEaeSICHHs
JOCTOBEPHOCTH TOJY4Y€HHOH HMH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCA 3HAHUH U
JOTIOJIHUTEIbHBIX UCTOYHUKOB,;

UCIOJIb30BATh IIPH BBIOJHEHUN Y4EOHBIX 3aJaHUi HayYHO--NIOMYJISIPHYIO JINTEPATypy
(U3NYECKOro COAEp)KaHUs, CIpPaBOYHblE MaTepualbl, pecypcbl cetu MHTepHer,
BIaJeTh NpHUEMAaMU KOHCIEKTHUPOBAHUS TEKCTa, IpeoOpa3oBaHus HMHGoOpMaALMU U3
OJIHOM 3HAKOBOW CUCTEMBI B JAPYT'YIO;

CO3/1aBaTh COOCTBEHHbIC MUCbMEHHbIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpPMAIIH
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOro COAEp)KaHUs, MyOIMYHO MpPeCTaBIATh
pe3yabTaThl MPOEKTHOM MIIM HCCIIEA0BATENILCKOM EATENbHOCTH, IPU 3TOM I'PaMOTHO
UCIOJb30BaTh M3YyYEHHbIM NOHATUHHBIA amnmapar H3ydyaeMmoro pasjaena (pusuku u
COINPOBOKJATh BBICTYIUICHHE Ipe3eHTalueld ¢ yuy€ToM OCOOEHHOCTEeH ayIuTOpHH
CBEPCTHHKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
N KosmnuecTBo yacos DJIeKTPOHHbIE
°

HaumeHoBaHue (undposbie)
n/ Bcer | KoHTpoabH IIpakTHyeck

pa3/iesioB H TeM o0pa3oBaTe/bHbIE
n 0 ble padoThl He padoThl

NPOrpaMMmblI pecypcsl
Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY KaloLero Mmupa (6 4acon)
bu6moreka [IOK

®du3uKa - HayKa O

1.1 2 0 0 https://m.edsoo.ru/7f416
MIPUPOJIC
194
DIBIecKIe bu6moreka [IOK
1.2 2 0 1 https://m.edso0.ru/7f416
BEJIMYUHBI
194
EcrecTBeHHOHAay4H bubnuoreka [JOK
1.3 BIN METOT 2 0 1 https://m.edso0.ru/7f416
MMO3HAHUSI 194

Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BelecTBa (5 yacoB)

Crpoctiie bu6moreka [IOK
2.1 TPOCHH 1 0 0 https://m.edsoo.ru/7f416
BEIIECTBA
194
JIBrmxeHue u bu6moreka [IOK
2.2 B3aUMOICIICTBUE 2 0 1 https://m.edso0.ru/7f416
YaCTHII BELIECTBA 194
ArperaTHblie bubnuorexa [JOK
2.3 COCTOSIHUS 2 1 0 https://m.edsoo.ru/7f416
BEIIECTBA 194
Paznea 3. /IBu:kenue u B3aumojeiicreue Tea (21 gac)
MexaHudeckoe Bubmmorexa LIOK
3.1 3 0 0 https://m.edsoo.ru/7f416
NBIDKEHUE
194
MHenmis. Macca bubmuoreka [JOK
3.2 CPHIE, Macea, 4 0 1 https://m.edsoo0.ru/7f416
IUIOTHOCTE
194
bu6mmoreka [JOK
3.3 Cuna. Bunsl cun 14 1 2 https://m.edso0.ru/7f416

194

Pasnen 4. laBjieHue TBEPABIX TeJl, JKMAKOCTeH 1 ra3os (21 1ac)

4.1

JlaBneHue.
[Iepenaua

3

0

0

bu6mmoreka [JOK
https://m.edsoo.ru/7f416
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aBJIICHUS 194
TBEPABIMU TEJIAMHU,
KHUIOKOCTSIMU U
rasamu
Tannene bu6mmoreka [IOK
4.2 5 0 0 https://m.edsoo.ru/7f416
JKHUOKOCTH
194
ArocdepHoe bubnuorexa [JOK
T™ H
4.3 P 6 0 0 https://m.edsoo.ru/7f416
JTaBJICHHE
194
[elictBue
KHIKOCTH I Fasa bubmmoreka [{OK
4.4 g . 7 1 3 https://m.edsoo.ru/7f416
Ha TIOTPYXEHHOE B
194
HHUX TEJIO
Pasnen 5. Pa6ora u MmourHocth. JHeprus (12 yacon)
bu6moreka [IOK
Pab
51 | - oooran 3 0 1 https://m.eds00.ru/7f416
MOII[HOCTb
194
Mboctiie bu6moreka [IOK
THI
5.2 P 5 1 1 https://m.edsoo.ru/7f416
MEXaHU3MBbI
194
Mexanndeckas bubamorexa LOK
5.3 eI 4 1 1 https://m.edsoo.ru/7f416
P 194
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO
YACOB I10 68 5 12
I[TPOI'PAMME
8 KJIACC
N HanMenoBame KoauvecTBo yacos JJIeKTPOHHBbIE
(ungposbie)
n/ paszienoB uTeM | Bcer | Kourpoabusl | IIpakTuueck
oOpa3oBaTeJibHbIE
I NmporpaMmMal 0 e padoThbl e padoThbl
pecypchl
Paznea 1. TensioBble siBjieHust (28 4acoB)
Crpoenue u bubnuorexa [IOK
11 CBOMCTBa 7 0,5 0 https://m.edsoo.ru/7f4181
BeIlleCTBa ce
TeruioBbe bubmuoreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MPOIIECCHI co
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Paznen 2. DiiekTpuyeckne 1 MArHUTHbIE siBJIeHHs (37 4acoB)

DIEeKTPUUYECKUE
3apsibl. bubnuorexa [JOK
2.1 3apsKeHHbIE Tena 7 0 1 https://m.edsoo.ru/7f4181
U UX ce
B3aMMO/ICHCTBHUE
[TocTostaHbII bu6mmoreka [IOK
2.2 ANMEKTPUICCKHUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHbL bubmmoreka [{OK
2.3 6 1 15 https://m.edsoo.ru/7f4181
SIBJICHUSI co
5 bu6moreka [IOK
JIEKTPOMAarHuTH
2.4 4 1 0 https://m.edsoo.ru/7f4181
ast MHTYKITAS co
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB IO 68 4,5 14.5
I[TPOI'PAMME
9 KJIACC
N HanMenoBame Koan4yecTBo 4acos DJIeKTPOHHBbIE
(ungposbie)
n/ | pasgeaoBuTeM | Beer | Komrpoann | IIpakruyeck
oOpa3oBaTeJibHbIE
I MmporpaMmMabl 0 ble padoThI e padoThbl
pecypchbl
Pazngen 1. Mexanunueckue siBjieHus (40 yacon)
M
B;):::;:;Koe bubmuoreka [JOK
1.1 A 10 0,5 1 https://m.edsoo.ru/7f41a
CITIOCOOBI €0
4a6
OTIMCaHUS
BzaumopeiictBue Bubmmorexa LIOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41a
Ten
4a6
3aKOHLI bubmuoreka [JOK
1.3 10 0 3 https://m.edsoo.ru/7f41a
COXpaHEHUs
4a6
Paznen 2. Mexannyeckue Kojed0anusi M BOJHbI (15 yacoB)
Mexanuueckue bubmmorexa LIOK
2.1 7 0,5 3 https://m.edsoo.ru/7f41a
KoJIeOaHus

4a6
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29 Mexanunyeckue
' BOJIHBL. 3BYK

bubnuoreka [IOK
https://m.edsoo.ru/7f41a
4a6

Pazjen 3. DilekKTpOMarHuTHoOe 1MoJie M 3JIeKTPOMATHUTHBIE BOJIHBI (6 YacoB)
DNeKTpOMarHuTH BuGmiorexa LIOK
3.1 oc roe 6 0 2 https://m.edsoo.ru/7f41a
AJIEKTPOMArHUTH
bIC BOJTHBI 438
Pasnen 4. CBeroBble siBjeHus (15 yacon)
3aKoHBI bubnuotexa [JOK
4.1 pacrpocTpaHeHH 6 0 2 https://m.edsoo.ru/7f41a
s CBETA 436
JIuH3eI B bu6moreka [IOK
4.2 ONITHYECKUE 6 0 3 https://m.edsoo.ru/7f41a
pUOOPHI 4a6
Paznoxxenue bubnuotexa [JOK
4.3 0esoro cera B 3 0 2 https://m.edsoo.ru/7f41a
CHEKTP 436
Pazgen 5. KBanToBble siBjienus (17 yacos)
Ucnyckanne u bubnuorexa [JOK
51 MOTJIOIICHUE 4 0 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4ab
Crpocrue bu6mmoreka [JOK
5.2 6 0 1 https://m.edsoo.ru/7f41a
aTOMHOTO Sipa
436
Sneprsie bu6mmoreka [JOK
5.3 7 1 1 https://m.edsoo.ru/7f41a
peakuu

486

Paspean 6. IloBropurenbHo-00001maw0mmii MoayJab (9 4acoB)

IToBTOpEHUE 1

000011IEHNE bu6mmoreka [JOK
6.1 COJICPKAHHS 9 2 https://m.edsoo.ru/7f41a
Kypca (pU3UKH 32 4a6
7-9 xnacc
OBILEE
KOJIMYECTBO
YACOB IIO 102 > 2t

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

1. ®wusuka, 9 wimacce/ Ileppmmkun U.M., I'ythuk E.M., HBanoB A.U., IlerpoBa M.A.
AxunonepHoe o6mectBo «M3narensbctBo «IIpocserienuey.

2. ®dwusuka: 7-i kimacc: 6a30BbI YpoBeHb: y4eOHUK, 7 kinacc/ [lepoimkun .M., MiBanoB
A.N., Axunonepnoe o6miectBo MznarensctBo «IIpocBemienuey.
3. ®dwusuka: 8-it knacc: 6a30BbIid ypoBeHb: yueOHuk, § kiacce/ [lepeimkun U. M., FiBanoB

A. W., Akunonepnoe o6mectBo M3narensctBo «lIpocBemenney.
METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1.  ®wusuka.Tectsl.7 kiacc. (aBropbl: H. K. Xannanos, T.A.XaHHaHoBa.)

2.  ®wusuka.CamMOCTOSTENIbHBIC U KOHTPOJIbHBIE paboThl.7 Kiacc (aBTopel: A. E. MapoH.
E.A.Mapon) -M.; poda,2016.

3.  Owuswmka. lumakruyeckue MaTepuanbl.7 kiacc (aBTopsl: A. E. MapoH, E.A.MapoHn) -M.;
Hpoda,2018.

4,  Owuzmka. Jmarnoctudeckue paboThl.7kmacc. (aBTopsl:B.B.Illaxmaroa,O.P.1ledep.)
M. Ipoa,2018.

5.  ®wuszuka.COoopHMK BompocoB W 3amad.7 kimacc (aBropel: A.E.Mapon. E
A.Mapon.C.B.Ilo3otickuii.)-M.; Ipoda.2017.

6.  ®wuswuka.Tectsl.8 knacc. (aBroper:H. K. Xannanos, T.A. XaHHaHOBA.)

7 .Ousuka.CamMoCTOATENIbHBIE W KOHTPOJBbHBIE paboOTHLS  KIacc.
(aBTopsr:A.E.Mapon,E.A.Mapon.) M, [Ipoda.2016.

8. ®dwusuka./[marnoctudeckue padotel.8 kiacc. ( aBropsl:B.B.1llaxmarosa,O.P.11ledep.)
M. Ipoda 2018.

0. Oduszuka. J{unakrudeckue marepuansl.8 kinace (aBtopel: A. E. Mapon, E.A.Mapon) -
M.; Ipoda,2018.

10. ®usnka.COopHUK BompocoB U 3amad.8§ kimacc (aBtopel: A.E.Mapon. E.
A.Mapon.C.B.Ilo3oiickuii.)-M. Ipoda.2017.

1. ®duzuka.COoopHHK BompocoB W 3amad.9 kiacc (aBropel: A.E.Mapon. E .
A.Mapon.C.B.ITo3otickuii.)-M.. [Ipoda.2017.

12.  ®wusuka./luarnoctuueckue padoTsl.9 kiacc. ( aBtopsl:B.B.Illaxmatosa,O.P.Iledep.)
M. Ipoda 2018.

13. ®dusnka. JlupakTuaeckue Marepuaisl.9 kinacc (aBTopsl: A. E. Mapon, E.A.MapoHs) -
M.; ipoa,2018.

14. Ouszuka.CaMocTOsITENbHBIE M KOHTPOJbHBbIE paboOThLY  Kiacc.
(aBTopbl:A.E.Mapon,E.A.Mapon.) M, [Ipoda.2016.

15. ®dusuka. Tectsl.9 knacc. (aBTopsl: H.K. Xannanos, T.A.XanHaHoBa.)

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

http: //school-collection.edu.ru

https: //m. edsoo.ru

https: //resh.edu.ru
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