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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma mo ¢u3uKe Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUSl COCTaBlieHA Ha
OCHOBE TOJOXEHUH M TpeOOBaHMII K pe3yiabTaraM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tmporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Ttakke ¢ yd4€ToM
denepanpHOl pabodeid mporpammbl BocmuTaHuss W KOHIENuu mpemnofaBaHus y4eOHOTO
npenmera «Du3nKay.

Conmepxanue  mporpaMMbl 1o (U3MKEe  HampaBlieHO  Ha  (OpMHUpOBaHHE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOIIMXCS M OPraHu3alMui0 U3ydyeHus (QU3MKU Ha
NeSITeIbHOCTHONH OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOTO
npeamera B peanusanuu  TpeboBanuit PI'OC OOO Kk MmIaHUPYEMBIM JMYHOCTHBIM M
METalpeIMETHbBIM  pe3yibTaTaM  OOydeHHs, a  TaKKe  MEXIpPEIMETHBIE  CBS3HU
€CTeCTBEHHO-HAYUHBIX YYEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHusI.

[IporpamMma no (u3uke ycTaHABIMBAET paclpelielieHre yueOHOro Marepualia Mo rojam
o0ydeHust (1Mo Kjiaccam), MpeajaracT MPUMEPHYIO TOCIEAOBATEIIBHOCTh HU3YUYEHUSI TEM,
OCHOBAaHHYI0 Ha JIOTMKE pa3BUTHs MPEAMETHOTO COACpKaHUS U y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Iporpamma mo ¢usmke pazpaboTaHa C IEIbI0 OKa3aHUs METOINIECKOM TTOMOIIH YIUTEIIO
B CO3/1aHUU pabouell mporpaMMel [0 y4eOHOMY MTPEIMETY.

®du3uKa SBISIETCA CUCTEMOOOPA3YIOLIUM JJIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX IIPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHUM, U3y4aeMbIX XHUMUEH,
Ouonoruelt, actpoHoMueil 1 GU3NIECKOil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, MPEeAOoCTaBisieT HauOojee siCHble oOpa3ibl NMPUMEHEHHS HAyYHOIO0 METoja
MIO3HAHMS, TO €CTh CII0CO0a MOIY4YEHHs JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa M3 IIaBHBIX 337a4 (QU3MUecKoro oOpa3oBaHUs B CTPYKType o0Iiero odpa3zoBaHus
COCTOMT B (OPMHUPOBAHHWU €CTECTBEHHO-HAy4YHON TIpaMOTHOCTM M HHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuyenne ¢usukn Ha 0a30BOM YypOBHE MPEANONAracT OBJAJACHHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYUYHYIO IPaMOTHOCTD:

L4 HAay4YHO O0OBICHATH SABJICHUA,
L4 OLICHUBATHb U ITIOHUMATb 0COOEHHOCTH HAaY4YHOT'O UCCIICAOBAHU,
L4 HHTCPHNPECTUPOBATL HNAHHBIC HW HCIIOJIB30BaTh HAYYHBIC [OKA3aTCJILCTBA JJIA

MIOJIyY€HUS BBIBOJIOB.
Henu u3yueHuss pu3MKM Ha ypoOBHE OCHOBHOIO 0OIIero oOpa3oBaHHUS ONpEIENICHbl B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa30BaTeNIbHBIX OpraHU3AIUAIX
Poccuiickoit ®enepauuu, peamu3yrolIMX OCHOBHBIE O0II€00pa3oBaTelIbHbIE POrPaMMBI,
yrBepxkaA€HHON pemenneM Komnernn MunucrteperBa mnpocselieHus Poccuiickoin @enepanyu
(mpotokoin ot 3 nexkadbps 2019 r. Ne [1K-48H).
Hean uzydeHus PU3MKH:
e IpUOOpPETEeHNE HHTEpeca U CTPEMIICHHS OOydYaromMXCs K HaydyHOMY H3YyYEHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TIPEJCTaBICHUH O HAYYHOM METOJ€ TMO3HaHusi U (HOpPMUpPOBaAHHE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSM;
e opMUpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa M3YYEHUs] OCHOB CTPOEHUS
MaTepuu U GyHJaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
¢ popmupoBaHUe NpEACTABICHUN O POIM (U3UKHU I Pa3BUTHS APYIHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;
® pa3BUTHE NIPEJCTaBICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHOM
NESATeTLHOCTH, CBS3aHHOM ¢ (U3MKOHM, MOATOTOBKAa K JajdbHEHIIEMy OOYYEHHI0O B OSTOM
HaIpPaBJICHUU.
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JIOCTIXKEHHE STHX LeNeld mporpaMMbl 1Mo (HU3MKE Ha YPOBHE OCHOBHOIO OOIIEro
o0OpasoBaHus 00eCIIeYnBACTCS PEIICHUEM CIICAYIOMNX 3a1ay:

® IPHOOPETEHNE 3HAHUI O TUCKPETHOM CTPOCHHUH BEIECTBA, O MEXAaHUYECKHX, TETUIOBBIX,
ANEKTPUYUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSIX;

e IpHOOpPETEHNE yMEHUH ONUCHIBATH M OOBACHATH (DUHYECKHE SIBICHUS  C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA,

®OCBOCHHE METOJIOB PEIICHHS MPOCTEHIINX pacu€THBIX 3a/Jad4 C HCIOJIb30BaHUEM
(bU3nUeCKUX MOJIeJICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMCHHI HAOIIOIaTh PUPOTHBIC SIBIICHUS U BBIIOJHATH OMBITHI, Ta00OPATOPHEBIE
paboThI U SKCIIEPUMEHTAIILHBIC UCCIICIOBAHNUS C UCIIOIh30BAHUEM H3MEPUTEIBHBIX TPUOOPOB;

® OCBOCHHE NPHEMOB pPabOTHI ¢ HWHPOpMaIHer (U3NIECKOTO COJNEPKAHUs, BKIIOYAS
UH(GOPMAIIUI0O O COBPEMEHHBIX IOCTHKCHHSIX (PU3UKU, aHAIN3 U KPUTHYECKOE OIICHUBAHUE
nHpopMmanuu;

® 3HAKOMCTBO O chepamu poecCHOHATBHON IS TEIbHOCTH, CBI3aHHBIMU C (QU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha JIOCTHKCHHUAX (U3UUECKON HAYKH.

Ha uszyuenue ¢usuku (6a30BbIi YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
otBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezieno), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 kimacce — 102 yaca (3 yaca B Heeno).

[IpeiaraemMslii B mporpamMme 1o Gu3uKe nepedeHb J1adopaTopHbIX padOT M OIBITOB HOCHT
PEKOMEH/IATEIIbHBIA XapaKTep, YYHUTENb JENacT BBHIOOp MPOBEACHUS JIAOOPATOPHBIX pabOT U
OTIBITOB C YYETOM MHAWBUIYAIBHBIX 0COOCHHOCTEH 00YyJaIOMIMXCsl, CIUCKA SKCIIEPUMEHTAITBHBIX
3aJlaHUH, IIPeJIaraéMbIX B paMKaxX OCHOBHOI'O TOCY/IapCTBEHHOT'O SK3aMeHa 1o (pH3HKe.

COJAEP/)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®usuka u e€ poJib B IO3HAHUM OKPY:KAKOIIEr0o MUPA.

®usnka — Hayka o npupoje. SAsnenus npupoasl. Ousznyeckue SABICHUA: MEXaHUYECKHUE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnyeckue BenuuuHbl. M3mepenue @usnyeckux BenuuyuH. Puznyeckue HpUOOpHI.
ITorpemnocts u3MepeHui. MexxayHapoaHas CucTeMa eIuHULL.

Kak ¢usuka n apyrue ecrecTBeHHblE HayKH H3Yy4aroT NMpupoay. EcrecTBeHHO-HAay4HbII
METO/ TMO3HaHMA: HaOIIOJECHUE, IOCTAaHOBKAa HAyYHOIO BONPOCA, BBIABI)KEHUE THIIOTES,
OKCIEPUMEHT [0 TMPOBEpKE THUIOTE3, OObsICHEHHE HabionaeMoro sBieHus. OnucaHue
(bU3NUECKUX SIBICHUH C IOMOLIBIO MOJETEH.

Jemoncmpayuu.
1.  MexaHuueckue, TEIIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHMUS.
2.  ®wusnueckue NpuOOPHI U MPOIeIypa MPSIMbBIX U3MEPEHUN aHATOTOBBIM U ITU(PPOBLIM
npudopom.

Jlabopamopmuvie pabomuvt u onvimol.
OnpeneneHue EeHbI JeeHHs IIKAIbl K3MEPUTEIBHOT0 pudopa.
N3mepenne paccTOsTHUM.
N3mepenue 06bEMa KUIKOCTH U TBEPAOTO Tea.
OnpeneneHre pa3sMepoB MAJIbIX TEN.
N3mepenne TtemmepaTypsl NpU IOMOLIM KMJIKOCTHOTO TEPMOMETpa M JaTdyuka
TEMIEPATYPHI.
6. ITpoBeneHme uccnenoBaHus M0 MPOBEPKE TMIIOTE3BI: JAIBHOCTD MOJIETA HIapUKa,
MYIEHHOTO TOPU30HTAJIbHO, TEM 0OJIbIIIE, YeM OOJIbIIIE BHICOTA ITyCKA.
Paznen 2. [lepBoHayajibHbIE CBeICHHS O CTPOEHUN BelIeCTBA.
CrpoeHune BeliecTBa: aToOMbl M MOJIEKYNBI, UX pa3Mepbl. OIBITHI, JOKA3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BELIECTBA.

Nk W=
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JIBrxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YACTUIl C TEMIEpaTypoOu.
bpoyHoBckoe nBwxenue, muddysus. BzaumonencTBhe YacTHIl BEIIECTBA: NPHUTDKCHHE U
OTTAaJIKUBAHUC.

ArperatHble COCTOSIHMSI ~ BEIECTBA: CTPOCHHME Ta30B, IKUAKOCTEH U  TBEPIBIX
(kpucTaminyeckux) Teia. B3auMocBA3b MeX1y CBONCTBAMH BELIECTB B Pa3HbIX arperaTrHbIX
COCTOSIHUSIX M UX aTOMHO-MOJEKYJSpPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN

BOJIBI.
Hemoncmpayuu.
1. Habmtoienue OpoyHOBCKOTO TBUKEHUSI.
2. Ha6monenue nuddysum.
3. Habmronenue sBieHuit, 00bACHSIIOMUXCS TPUTHKEHUEM WM OTTAaJIKMBAHUEM YaCTHII
BEIIeCTBA.
Jlabopamopnusie pabomot u onvimel.
l. Orenka AuaMerpa aroMa METO/I0OM PSIOB (C UCTIOIb30BaHUEM (QoTorpaduii).
2. OnbIThI 10 HAOIOJICHUIO TEIIJIOBOTO PACHIMPEHHUS T'a30B.
3. OnBITHI 1O OOHAPY)KEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHUSL.

Paznen 3. /IBu:xenne u B3auMoeiicTBHeE TeJl.

Mexannyeckoe aBuxkeHue. PaBHOMEpHOE W HeEpaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBUKEHUU. PacuéT myTu v BpeMEHH JBUKEHUS.

SBnenue wHepnuu. 3aKOH HMHEpUMU. B3auMopeicTBue Ten Kak MpPUYMHA H3MEHECHHS
CKOpPOCTH JIBM>KEHMsI Tell. Macca kak mepa umHepTHOCTH Tena. I[lnotHocts BemectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEIIECTBA.

Cuiia Kak XapakTepucTHKa B3aumoneuctBus Ten. Cunma ynpyroctd M 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOIIBIO JWHAMOMETpa. fIBileHHE TArOTeHUs M cuia TskecTH. Cuna
TSXKECTU Ha Jpyrux Iuianerax. Bec Ttema. HeBecomocTs. CrokeHHME CHUJI, HANpPaBIEHHBIX IO
onHOI npsmoil. PaBHozeicTByromas cuil. Cuna TpeHusi. TpeHHue CKONbKEHUS U TPEHUE MOKOS.
TpeHnue B IpUpoe U TEXHUKE.

Jemoncmpayuu.

1. Hablmronenrne MexaHu4ecKOTo ABMKEHUS Tea.
2. N3mepenne ckopoCTH MPSIMOIUHEHHOTO JBUKEHUSI.
3. Habmroienue siBleHUs HHEPIINU.
4. Habmtoienne u3sMeHeHs: CKOPOCTH TPU B3aUMOICHCTBUH Te.
5. CpaBHeHHE MacC 1O B3aUMOJICUCTBHUIO TEJ.
6. CrnosxeHue cuil, HallpaBJICHHBIX MO OJHOM MPSMOIA.
Jlabopamopuvie pabomot u onvimol.
l. OrnpeziesieHre CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapuKa B KUIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS U TaK Janee).
2. Ornpenenenne cpeaHei CKOPOCTH CKOMBKEHHUSI OpycKa WU IIapuKa M0 HAKJIOHHOU
MJIOCKOCTH.
3. OrnpeiesIeHHeTIIOTHOCTUTBEPIOTOTENA.
4. OMnBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCT PACTHKEHUS (IehopMaIiuu) Npy>KUHbl OT
MIPUIIOKEHHOM CHJIBI.
5. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJBXEHHUs OT Beca Tella U

XapakTepa CONMPUKACAIOITUXCS TOBEPXHOCTEH.

Paspnen 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenue. CiocoObl yMEHBIIICHUS U YBEIMUCHUS 1aBlieHus. [[aBnenue raza. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya naBieHus TBEPABIMU TEIAMU, KUTKOCTSIMH
u razamu. 3akoH [lackang. [THeBMaTHyeckue MamivHbl. 3aBUCUMOCTBH JIaBJICHUSI KUJKOCTH OT
ryounbl.  [mapocratumueckmii  mapamokc. CooOmiaromuecss cocyasl. [ mapaBiaudeckue
MEXaHU3MBI.

AtMocdepa 3emnn u atmocdepHoe naBneHue. [[pUUMHBI CYIIECTBOBAHMS BO3AYIIHOMN
o6omoukn 3emnu. Ombit Toppuuemnu. M3mepenne arMochepHOTO HaBICHHUS. 3aBUCHUMOCTH
atMoc(epHOr0 MJaBJIEHHUS OT BBICOTHI HaJa YpoBHeM Mops. I[lpubopel ans w3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.
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JlelicTBUE KUAKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teo. BrlTankuBaromnias (apXuMe08a)
cuna. 3akoH Apxumena. [InaBanuneren. BoznyxomnaBanue.
Jemoncmpayuu.

1. 3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYpPHI.

2. [lepenava gaBieHUs KUAKOCTHIO U Ta30M.

3. Coobmaronmecs: CoCy/Ibl.

4. I'mapaBanyeckuii mpecc.

3. [TposiBnenue neicTBrst aTMOC(HEPHOTO TABICHHUS.

6. 3aBUCHUMOCTh BBITAIKUBAIOUICH CHIIBI OT 00bEMA MOTPYKEHHOM YacTu Teja U MIIOTHOCTU
JKUJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLLIEH CUJIbI BECY BBITECHEHHOM JKUKOCTH.

8. VYcinoBue 1iaBaHMs TeN: IUJIaBaHUME WM MOTPYKEHHE Tel B 3aBUCHUMOCTH OT

COOTHOUIEHUS IUIOTHOCTEN TeJIa U KUIKOCTH.

Jlabopamopuviepadbomuot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa MOTPY:KEHHOH B JKUAKOCTh
YacTH TeJa.

2. OnpeneneHue BBITAIKUBAIOIIEH CHIIBI, JEMCTBYIOLIEH Ha TENO, MOTPYKEHHOE B
KUJKOCTb.

3. ITIpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOUIEH CUJIbI, TEUCTBYIOLIECH HA TEJIO B KUJIKOCTH,
OT Macchl TeJa.

4. OIBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKMUBAIOLIEH CHUJIBI, ICUCTBYIOIIECH Ha
TEJO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHOHN B JKUIKOCTh YACTH TeJIa U OT IJIOTHOCTHU KHUIKOCTH.
3. KoHcTpynpoBanue apeoMerpa WIH KOHCTPYHPOBAaHUE JIOAKH M OIpPEACIICHHE €€
rPY30I0AbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTb. DHEPrHUs.

Mexanunyeckas padora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBeCHs
ppiuara. IlpuMeHeHne npaBuia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPaBWIIO» MEXAHUKH.
KIIJI mpoctbix MmexaHuzMoB. [IpocTbie MEXaHU3MEBI B OBITY 1 TEXHUKE.

Mexanuveckass sHeprud. KuHeTnueckas M TNOTeHIManbHas osHeprus. IlpesBpanieHue
OJIHOTO BHJIa MEXAHUYECKON SHEPTUHU B APYroi. 3aKOHCOXPAHEHUSIDHEPTUU B MEXAHUKE.

Hemoncmpayuu.
l. IIpumepsI IPOCTBIX MEXaHU3MOB.
Jlabopamopuvie pabomovt u onvimel.
1. Onpenenenne pabOThl CHUIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHHUH Tela TIO0
TOPU30HTAJIBHOM MTOBEPXHOCTH.
2. HccnenoBanue ycaoBuil paBHOBECHS pblyara.
3. N3mepenne KITJ] Hak1TOHHOM TIIIOCKOCTH.
4. N3y4eHne 3aK0Ha COXpaHEHUSI MEXaHUYECKOW YHEPIHH.
8 KUIACC

Paznen 6. TenioBblie iBJIeHMS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO--KMHETUYECKON TEOpUU CTpOeHUs BellecTBa. Macca
M pa3Mepbl aTOMOB U MoOJeKyd. ONbITbl, MOATBEPKIAIOIIME OCHOBHBIE IOJOXKEHHS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Monenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSHUM BelecTBa. Kpucrammmueckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHuE M KalWUISIpHBbIE SIBIIEHUS. TeraoBoe
paclIMpeHne U CHKaTHe.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBUXKEHUS YAaCTHII.
Buytpennsis sHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH »SHepruu: Terjonepeaada Hu
coBepireHre paboThl. Buapl Temonepenadn: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3ITyUEHUE.

KommuectBOo Temnorel. YaelpHas TEIUIOEMKOCTH BeEIIECTBA. 1emIOO0OMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro Oamanca. [lmaBreHue u oTBepIeBaHHE KPHUCTATUITMUECKUX
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BEIIECTB. YelbHas TemyoTa IutaBileHus. I[lapooOpa3oBanue W KoHaeHcanus. Mcmapenue.
Kunenue. YnenpHas Temiora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHUIEHUS OT
aTMOC(EpHOTO JaBIICHUSL.
BnaxxnocTs Bo3nyXa.
OHeprus TOIUIMBA. Y IebHAs TEIUIOTA CTOPaHUsL.
[Tpunnumner padotel TernoBbix asurateneii KIIJ[ temmoBoro npurarens. TersioBbie
JIBUTATENIH U 3aLUATA OKPYKAIOMIEN CPEBI.
3aKOH COXpaHEHUs U IPEBPALLEHUS SHEPTUH B TEIUIOBBIX MIpOIeccax.
Jlemoncmpayuu.
Ha6:ro1eHne0poyHOBCKOTOABUKCHHUS.
Hab6mronennenuddysum.
Habmtoienue siBieHni cMauMBaHus U KalWUISIPHBIX SBJICHUI.
HabGntonenuerernioBoropaciupeHusTes.
V3MeHeHure naBieHus ra3a Mpu M3MEHEHUH 00bEMa U HAarpeBaHUK MU OXJIAXKICHUU.
[IpaBunan3MepeHUs I TEeMIEPaATYPHI.
Bunsirenionepenauu.
OxJ1a IeHUETIPUCOBEPIICHUUPAOOTHI.
HarpeBanue npu coBepiieHur paboThl BHEIIHUMU CUIIAMHU.
CpaBHEHUETEMI0EMKOCTEHPA3TNUHBIXBEILIECTB.
Habmonenuexumnenusi.
HaGmronenue nocTosHCTBa TEMIIEpATYpPhI IIPH TJIABJICHUU.
MoaenuTemioBEIX IBUTaTEIICH.
Jlabopamopuviepadbomot u onvimel.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKSHHUSL.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOW COJIM UJIU caxapa.
OnbITHI 110 HAOJIFOICHUIO TETVIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEI.
Omnpenenenue AaBieHUs BO3yXa B OaJJIOHE HINPHULIA.
OMBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb JAaBJICHUS BO3JIyXa OT €ro 00bhEMa u
HarpeBaHUs WIN OXJIaKICHUS.
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6. [IpoBepka TUMOTE3bl JMHEHMHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEepaTyphl.

7. HaOnronenue u3MeHeHus: BHYTpEeHHEH SHepruu Tella B pe3yJbTaTe Terionepeaadn u
paboThl BHEIIHUX CHJL.

8. HccnenoBanue siBI€HUS TEINIOOOMEHA ITPU CMEIIMBAHUH XOJIOIHOM U TOpsiueii BOBI.

9. OnpeneneHye KOIMYECTBA TEIUIOTHI, TOJIyYEHHOT'O BOJIOM MPH TEMJI000MEHe ¢ HarpeThIM
METAJITNYECKUM LIUIMHIPOM.

10.  OmnpeneneHneynenbHONTEINIOEMKOCTUBEILIECTBA.

1. UccnenoanuenpoueccancnapeHus.

12. OnpeneneHNEOTHOCUTEIBLHOMBIIAXKHOCTUBO3TyXa.

13.  Omnpenenennie yaeIbHON TEMIOTHI TIABJICHUS JIH/A.

Pa3nes 7. DnekTpuyecKkue U MarHuTHbIE SIBJICHUS.

Onektpuzanus Ten. J[Ba poaa aneKTpUYECKUX 3apsiioB. B3aumoneicTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aUMOJACHMCTBUS 3apsHKEHHBIX TeNl OT BEIMYMHBI
3apsI0B U PACCTOSHUS MEXTY TEIAMH).

Onexrprueckoe nose. Hanpsok€HHOCTE anekTpudeckoro nois. [IpuHounm cyneprno3unuun
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurtenn snexTpudeckux 3apsioB. DIEMEHTapHbIA JJIEKTpHueckuil 3apsan. CTpoeHue
atoma. [IpoBOAHUKH U TUAIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DJIEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUSA JJIEKTPUUYECKOTO ToOKa. M CTOYHUKH
MOCTOSIHHOTO TOKa. JIeWCTBHUS AIIEKTPUYECKOT0 TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KUAKOCTAX U razax.

Onektpuueckass 1enb. Cuia Toka. DiekTpuueckoe HampsbkeHue. CoOmpoTHBIICHHE
MPOBOJHMKA. YJIETbHOE CONPOTHUBICHUE BemiecTBa. 3akoH Oma g ydacTka IIemwu.
ITocnenoBarenbHOE U MAapaIENbHOE COEJUHEHUE TPOBOJHUKOB.
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Pabota 1 MoImHOCTH 3yieKTprudeckoro Toka. 3akoH J[xoyns—JIeHna. DiekTpudyeckue 1enu
U TIOTpeOUTENH MEKTpUYeCcKoil sHepruu B ObITy. KopoTkoe 3ambikaHHe.

[TocrossHHbIE MarHuThl. B3auMopeicTBHE NOCTOSHHBIX MAarHuTOB. MAarHMTHOE MOJIE.
MaruutHoe noJie 3eMJId U €ro 3HaueHue Jyis Ku3Hu Ha 3emiie. OnbIT Dpcreaa. MarHuTHoe 1mose
ANEKTPUYECKOTO TOKa. [[puMeHeHne 3JIEKTPOMAarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIATENb IIOCTOSIHHOrO ToKa. Mcnonb3oBaHue
AJIEKTPOJIBUTaTENIEH B TEXHUUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel  @apagness. SIBieHue  3JEKTpOMarHuTHOM  uHAyKuuu. IlpaBuino Jlenna.
Onektporereparop. CrnocoObl TONYYEHUS! BICKTPUUYECKONM SHEPruu. JIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHHU.

Jemoncmpayuu.
l. DINeKTpU3aLUsATE.
2. JIBa posia 37IEKTPUUECKUX 3apSAI0B U B3aUMOAECHCTBUE 3apsKEHHBIX TEIl.
3. Y CTpoicTBO U IEHCTBUEITIEKTPOCKOTIA.
4. DNEeKTpOCTaTUUECKASIMH TyKIIHSI.
5. 3aKOHCOXPaHEHUIIEKTPUUECKUX3aAPSI0B.
6. [TpoBOAHMKY U AUDIEKTPUKHU.
7. MonenrpoBaHue CUIOBBIX JHHHUMA AIEKTPUIECKOTO MOJIS.
8. M CTOYHUKUIIOCTOSSHHOTOTOKA.
0. JleCTBUARIEKTPUYECKOTOTOKA.
10.  DIeKTpUYECKUHUTOK B KHUIAKOCTH.
11. I"a3zoBbIiipazps.
12.  V3mepeHHecHIBITOKaaMIEPMETPOM.
13.  VI3MepeHuesneKTpuYECKOrOHANPKEHUSIBOIBTMETPOM.
14. Peoctat u Mara3nuHCONPOTHUBIICHUH.
15.  B3auMoaeicTBHENOCTOSIHHBIXMAarHUTOB.
16.  MogenupoBaHue HEBO3MOKHOCTHU Pa3AeNieHHs MMOJII0COB MarHUTA.
17.  MopenupoBaHue MarHUTHBIX MOJE€H MOCTOSHHBIX MATHUTOB.
18. OneITOpcerena.
19.  MarnuTHoemnoneToka. DIeKTPOMarHuT.
20.  JleficTBME MarHUTHOTO MOJIS HA TIPOBOJIHUK C TOKOM.
21.  DHeKTpoABUIaTEeIbIOCTOSIHHOIOTOKA.
22.  HccnenoBaHUESBICHUSINIEKTPOMArHUTHOMHHTYKITUH.
23. Omnerteidapanest.
24.  3aBUCHMOCTb HaIlpaBJIEHUS UHAYKIIMOHHOTO TOKA OT YCIOBHI €r0 BOSHUKHOBEHHS.
25.  DNeKTpOreHepaToprnoCTOSIHHOTOTOKA.
Jlabopamopuviepadbomot u onvimel.
1. OMnBITHI 10 HAOTIOACHUIO IEKTPU3AINH TET UHAYKIIMEH U PU CONTPUKOCHOBEHUH.
2. HccnenoBanue 1elCTBUS 3JIEKTPUUECKOTO MMOJIS HA MPOBOJAHUKHU U IUAJIEKTPUKH.
3. CoOopka u mpoBepKa padOThI MIEKTPUUECKOM LTI MTOCTOSIHHOTO TOKA.
4. M3MmepeHue U peryJupoBaHNuEe CUIIbI TOKA.
5. N3mepenne u peryinmpoBaHUEHAPSKEHHUS.
6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO YEPE3 PE3UCTOp, OT CONMPOTHUBIICHUS

pe3ucTopa M HaMpPSHKEHUS Ha PE3UCTOPE.

7. OnbIThL, JEMOHCTPUPYIOUTUE 3aBUCUMOCTb 3JIEKTPUUECKOTO COMPOTUBIICHUS IIPOBOJHUKA
OT €ro JUTMHBI, TUIOIIA/INA MOMEPEYHOr0 CEUCHUS U MaTepHaia.
8. IIpoBepka npaBmiia CI0KEHUS HANPSHKEHUH MPHU MOCIEA0BATEILHOM COEAUHEHHH JIBYX
PE3UCTOPOB.
9. IIpoBepka nmpaBuiia 1uisi CUJIbI TOKA MPH MapaJIeIbHOM COEIUHEHUN PE3ZUCTOPOB.
10. Onpenenenne pabOTHI IEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
11.  Omnpenenenrie MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.
12. HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO YepPe3 JIAMIIOUKY, OT HANIPSKEHUSI HA
HEW.
13. Onpenenenne KIIJ[ narpesarens.
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14. I/ICCJIGI[OBaHI/Ie MAar"auTHOI O B3aI/IMOI[eI‘/JICTBI/I}I IIOCTOAHHBIX MAarHuToOB.

15.  HM3yuyeHue MarHMTHOrO TOJS TMOCTOSHHBIX MAarHUTOB TNpU UX OOBEAUHEHUU U
pa3elIeHuN.

16. Uccnenoanue AeHCTBUS AIEKTPUUECKOTO TOKAa HA MATHUTHYIO CTPEJIKY.

17.  OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIbI B3aUMOJICHCTBUS KaTyIIKH C TOKOM U
MarHuTa OoT CHJIbl TOKa U HAIPaBJICHUS TOKA B KaTYyIIIKE.

18.  M3yueHue neHCTBUS MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM.

19.  KonctpyupoBaHue u usyueHue paboThl JJIEKTPOIBUTATEIS.

20.  Usmepenue KI1/] anexTpoaBUrarebHONyCTaHOBKH.

21.  OmnbITHI 10 UCCIEAOBAHUIO SBJICHUS AJIEKTPOMArHUTHONW MHAYKIIMU: UCCIIEI0BAaHUE

W3MEHECHHI 3HAUYCHUS U HaIlpaBJICHHUA UHAYKIIMOHHOT'O TOKaA.

9 KUIACC

Paznen 8. Mexannueckue siBJeHHS.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO [JBHKEHHs. PaBHOMepHOe mpsMOiIuHEHHoe nABWkeHue. HepaBHOMepHOE
npsIMOJIMHENHOe ABMKeHHe. CpenHssi U MTHOBEHHas CKOpPOCTb Tejda IPU HEPABHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeiiHoe apukeHne. CBoboHoe najgeHue. OMnbIThl
[Nanunes.

PaBHOMepHOE JBMXKEeHUE M0 OKpykHOCTH. Ilepuon u wacrora obpamienus. JIuneitHas u
YIJI0Basi CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

[Tepsniit 3akoH HeroToHa. BTopoii 3akon Herotona. Tperuit 3akon Herotona. [Ipuniun
CYNEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHMsI: CHJla TPEHHUSI CKOJIB)KEHUS, CUJIa TPEHUs
IIOKOS1, APYTHE BUBI TPCHMUS.

Cuna TsKECTM M 3aKOH BCEMHMPHOI'O TATOTEHHs. YCKOpPEHHUE CBOOOIHOTO TaJeHHS.
JBuxenne tutaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTb. HeBecomocTs U
[epErpys3KHu.

PaBHOBecue MarepuanbHOM TOukH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEILIEHHOM OCbIO BpauieHuss. MomeHT cuiibl. LieHTp TskecTu.

Nmnynee Tena. U3menenne ummynbca. VMiynbe cuibl. 3aKOH COXpaHEHUS MMITYJIbCA.
PeakTuBHOE IBUXKECHUE.

Mexannueckass pabota U MomHOCTb. PaboTa cun TskecTH, ynpyroct, TpeHus. Cs3b
3Heprun u pabotel. [loTeHUManbHas SHEpPrus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
IToTrennmanpHas 3HEprus ckaroi npyxxuHsl. Kunernueckas sHeprus. TeopemMa 0 KHHETHYECKOU
DHEPruu. 3aKOHCOXPAaHEHUAMEXAHUYECKONIHEPTUH.

Jemoncmpayuu.
1. Habmronenrne MexaHU4eCcKOTO ABMKEHUS Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.
2. CpaBHEHHE TTYTE U TPACKTOPHI ABMKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIHLHO
pPa3HBIX TEJl OTCYETA.
3. N3mepeHnnie CKOpOCTH M YCKOPEHUS TPSIMOJIMHEMHOTO JIBHKECHHUSL.
4. HccnenoBanuenprusHakoBpaBHOYCKOPEHHOT OABUKEHHUS.
5. HabGnronenue nBuKeHUs Telia o OKPYKHOCTH.
6. Habnronenne MexaHWYeCcKHX SBJICHHM, MPOUCXOAAIUMX B cucTeMe oTcuéra «Tenmexkar
pu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHUH OTHOCHUTEIbHO KaOuHeTa (PU3UKH.
7. 3aBUCUMOCTD YCKOPEHHMS TeJla OT MAacChl TeJla U JEHUCTBYIOIEH HA HETO CUJIBL.
8. Habmronenne paBeHCcTBa CUIT TIPH B3aUMOJICHCTBUH TETI.
0. N3MeHeHue Beca Tela Ipu YyCKOPEHHOM JIBUKEHUH.
10. Ilepenaya nmnysnbca npyu B3aMMOACHCTBUU TEN.
11. [TpeoOpa3zoBaHus YHEPTUH MIPU B3aUMOICHCTBUU TETI.
12. CoxpaHeHue UMITyJIbca IIPU HEYIIPYTroM B3aUMOJIEHCTBUH.
13.  CoxpaHeHue uMmIyibca Mpu aOCOITIOTHO YIPYTrOM B3aUMOICHCTBHH.
14. Hab6nronennepeak TMBHOTOIBHKCHHS.
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15.  CoxpaHeHue MEXaHUYECKOM SHEPTHH MTPU CBOOOTHOM A ICHUH.

16. CoxpaHeHre MEXaHUYECKOM YHEPTUH MPU IBUKEHUH TeJIa MO ACHCTBUEM MIPY>KUHBI.
Jlabopamopuviepadomot u onvimel.

l. KoncrpynpoBanue TpakTa Uil pa3roHa W JajJbHEMIIEr0 PaBHOMEPHOTO JBHKEHUSA

HIapUKa UIH TEISKKH.

2. Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHUS OpycKa WM JBW)KEHHUS IIapHKa II0

HAKJIOHHOM IJIOCKOCTH.

3. Omnpenenenue yCKOpeHHS Tela TNPH PAaBHOYCKOPEHHOM JBM)KEHHH IO HAKJIOHHOU

MJIOCKOCTH.

4. HccnenoBanue 3aBHCUMOCTH IYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JIBUKEHUHU 0e3

HAYaJIbHOM CKOPOCTH.

5. [TpoBepka rUIOTE3BI: €CIIM IMPU PABHOYCKOPEHHOM JIBIKEHHH 0€3 HauyalbHOW CKOPOCTH

NyTH OTHOCATCA KakK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE MPOMEKYTKH BPEMEHU

OAHNHAKOBBI.

6. HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHHUS CKOJBXKEHHUS OT CHJIbl HOPMAaJbHOTO

JaBJICHUS.

7. OnpenenennexkodGUIHEHTATPEHUACKOIbKECHHUS.

8. OnpeneneHnexECTKOCTUTIPYKUHBL.

9. Onpenenenue pabOThl CUJIBI TPEHHsS] TPU PABHOMEPHOM JBMKEHUH Tella [0

I“OpI/I?;OHTaJ'IBHOI\/JI ITOBCPXHOCTH.

10.  Omnpenenenue pabOThl CHJIBI YOPYTOCTH IMpPH MOABEME Tpy3a C HCIOIb30BAHHEM

HCIIOABM>XXHOI'O MU ITOABHUXHOI'O 6HOKOB.

11.  M3yueHue3zakOHACOXPaHEHHUSIIHEPTUU.

Pa3znen 9. Mexannueckue Ko1e0aHuA U BOJHEI.

Konebarenpaoe nemxenne. OCHOBHBIE XapaKTEPUCTHKH KoOJeOaHMiA: MEPUOJ, 4acToTa,
amMIuMTyna. MaTemaTuueckuid M TNPYKUHHBIA MaaTHUKH. [IpeBpaiieHue »sHepruu mpu
K0JIe0aTeIIbHOM JIBHKCHUH.

3aryxaromue konebanus. BeiHyxneHHble koneOaHusa. Pezonanc. MexaHnueckue BOJHBI.
CaolicTBa MeXaHWYEeCKUX BOJIH. [IpoI0JIBHEBIE U TIOTIEpeUHbIe BOJIHEI. JIJTMHA BOJHBI M CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4eckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOTHBI.

3Byk. ' pomMkocTh 3ByKa 1 BbicoTa ToHa. OTpakeHue 3ByKka. IHppa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.

1.  Habmronenue xosnebaHuii TeN MOA AEMCTBUEM CHIIBI TSDKECTH U CUJIBI YIIPYTOCTH.

2.  HabGmonenue xosnebaHuii rpy3a Ha HUTU U Ha IPYXKHUHE.

3.  HabGmroneHue BBIHYKACHHBIX KOJIeOaHUI U pe30HaHca.

4.  PacnpocrpaHeHue NpoA0iIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIN).

5.  HabmroneHue 3aBUCMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6.  AKycTHYECKHIpE30HaHC.

Jlabopamopuviepadomut u onvimol.

1. Omnpenenenue 4yacTOTHI U Iepuo/a KojaeOaHUH MaTeMaTUYECKOTO MasTHUKA.

2. Ompenenenue 4yacTOTHI M IeproJia KojaeOaHUi IPYKUHHOT'O MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpUOa KOJIEOAHUN TOABEIICHHOTO K HUTH Tpy3a OT

JUTUHEBI HUTH.
4. UccnenoBanue 3aBUCHMOCTH Teproa KoJeOaHuil MPYy>KUHHOTO MasTHUKA OT MacChl

rpysa.
5. TIpoBepka He3aBUCHUMOCTH NE€pHO/a KOleOaHU rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl

rpysa.
6.  OmpITbI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb MEPHOAA KoleOaHUH MPYKUHHOTO MasiTHUKA

OT MacChl Ipy3a U KECTKOCTU NIPYKHUHBI.

7. VI3MepeHHneycKOpeHHUsICBOOOTHOTOMAICHUSI.

Paszpen 10. DiekTpoMarHuTHoOE 10J1€ M 3JIEKTPOMATHUTHBIE BOJHBI.

DNEeKTPOMarHUTHOE TIOJIe. DJIEKTPOMAarHWTHBIE BOJHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoaH. [lIkana OJICKTPOMArHUTHBIX BOJIH. Hcnonp3oBanue QJICKTPOMArHMuTHBIX BOJIH IJIA COTOBOM
CBSI3H.
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DnekTpoMarHuTHas npupona ceera. CKopocTh cBeTa. BoaHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.
CBOMCTBadIEKTPOMArHUTHBIXBOJIH.
BonHoBriecBolicTBacBeTA.
Jlabopamopuviepadbomot u onvimel.
l. W3y4eHne CBOMCTB IEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOUIIFHOTO TesedoHa.
Paznen 11. CBeToBbI€ IBJICHHUS.
JlyuyeBast monenb cBera. Mcrounuku csera. [IpsimosnumHeiHoe pacmpocTpaHeHHE CBeETa.
3atmenust Conuua u Jlynsl. Otpaxkenue ceera. [Lnockoe 3epkano. 3aKkOH OTpa)kXE€HHUsI CBETA.
IIpenomiienue cBera. 3akOH npenoMieHus cBeTa. [1oiHoe BHyTpeHHEee OTpaKeHUE CBETa.
Hcnonp30BaHre MOJHOTO BHYTPEHHETO OTPaKEHHUS B ONTHYECKUX CBETOBOAX.
JIunza. Xox mydeir B nuH3ze. OnTudeckas cucreMa (QoToarmapara, MUKPOCKONA U
Teneckomna. ['a3 kak ontuyeckas cucrema. bin3opykocTs U 1adbHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. ClloXKEeHNE CIEKTPATbHBIX I[BETOB.

N —

Hucnepcusiceera.
Jemoncmpayuu.

l. [IpsamonnHETHOEPACTTPOCTPAHEHUECBETA.

2. OTtpaxeHuecsera.

3. [Tony4yenne n300pakeHUH B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKajax.

4. [Ipenomnenuecsera.

5. OnTUYECKUICBETOBO/I,.

6. Xox nydeit B cobuparomieit mmH3e.

7. Xox Iydel B pacCEenBArOLIEH JIMH3E.

8. [Toryuenue n300paskeHU C TOMOIIBIO JIMH3.

9. [Tpunun neiictBus GpoToanmnapaTa, MUKPOCKOIIA M TEJIECKOTIA.

10. Mopensriasa.

11.  Pa3znoxxenue 6eyoro cBera B CIEKTP.

12.  Tlomydenwue 6esoro cBeta MpH CIOKEHUHU CBETA Pa3HBIX IIBETOB.
Jlabopamopuviepabomot u onvimol.

l. HccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHUs CBETOBOTO Jy4a OT YIJla MaJieHusl.

2. N3ydeHne xapakTepuCTUK U300pakeHUs IPEeMETA B IUIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCUMOCTH yIJla MIPEJIOMJIEHUSI CBETOBOTO Jiyda OT yria HaJeHus Ha

IPaHULIE «BO3LYX—CTEKIIO».

4. [Tomyuenue n300paskeHUH C MOMOIIBI0 COOMpPAOIIEN JTMH3BL.

5. Omnpenenenne (OKYCHOIO PaCCTOSIHUS M ONTHYECKOMN CUITbI COOMpAaroIIel JTUH3BI.

6. OMBITHI IO Pa3NIOKEHUIO OEIOTO CBETA B CIEKTP.

7. OMnBITEI IO BOCIPHUATHIO I[BETA MPEIMETOB MPU MX HAOIIOJCHUH Yepe3 IBETOBBIC

(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE SIBJICHUS.

OmneiTel Pesepdopna u nnanerapHas mozaens atoma. Mogens atoma bopa. Mcnyckanue u
norsiouieHre ceera atoMoM. KBaHTsl. JInHelHyaTbie CIEKTPHI.

PanmnoaktuBHOCTE. Anb(a-, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOTO sjIpa.
HyxnonHas wmognens aromHoro sgapa. M3ortombsl. PagmoaxkTuBHbBlE mpeBpamieHus. Ilepuop
noJlypacmajia aTOMHBIX sIJIEp.

SAnepHble peakuuy. 3aKOHbI COXPAHEHUs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3U
aToMHbIX siziep. CBs3b Macchl U dHepruu. Peakuuu cuHTe3a u geneHus saep. Mctounuku
sHeprun CosHLa U 3BE3.

SAnepHas sHepreTuka. J[ecTBUSA paIMOAKTUBHBIX U3JIYYEHHUI HA )KUBBIE OPraHU3MBI.
Hemoncmpayuu.
CHeKTpbl U3J1y4€HUs U MOTJIOIEHUS.
CrnexTphl pa3IMYHbIXIa30B.
CrnexTp BogOpoIa.
Habmonenue Tpexo B kamepe Bunbcona.
PaboTacuéTunkanOHM3UPYIOMUXU3ITYICHHH.

Nk W=
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6. Perucrpanus usiydeHusi npupoAHBIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopuusie pabomot u onvimel.

1. Hab6nroneHnune CrutonIHbIX U JIMHEHYAThIX CIIEKTPOB U3ITYUYCHHS.

2. HccnenoBanue TPEeKOB: M3MEPEHHE HHEPrUM YACTULIBI MO TOPMO3HOMY IyTH (I10
dororpadusm).

3. W3mepenue paainoakTUBHOTO(OHA.

IToBTOpPHTEIBLHO-000011IAKOIIUITMOTYJIb.

[ToBTOpUTENBEHO--0000IIAIONUI  MOAYAh TpEJHA3HAYCH [UIsl CHCTEMAaTH3alid |
0000IIeHHUsT TPEIMETHOTO COJICPKAHKSI M OIBITA JICATEIIEHOCTH, IIPUOOPETEHHOTO TIPU U3yUCHHUU
BCEro Kypca (PM3MKH, a TaKkKe JJs MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
busuKe 11t 00yJaroIIMUXCsl, BRIOPABIIMX 3TOT YUYEOHBIH MPEIMET.

[Ipy w3yyeHHMH JAHHOTO MOJIYJS PEAIM3YIOTCS W CHCTEMAaTH3HPYIOTCS  BHJIBI
NeSITeIPHOCTH, Ha OCHOBE KOTOPBIX O0CCIIEYMBACTCS  JIOCTUKCHHUE TIPEJAMETHBIX U
MeTaIpeIMETHBIX TUTAHUPYEMBIX pe3yabTaToB o0y4eHus, dopmupyercs
€CTeCTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICAOBAHUS  SIBIICHHM
NOPUPOJbI U TEXHHUKH, OBJAJICHHUE YMEHHSIMHU OOBSICHATH (PU3NYCCKUE SBICHHS, NPUMCHSS
NOJTyYCHHBIC 3HAHMSI, PEeIIaTh 33J]aud, B TOM YHCJIC KaYeCTBEHHBIC H DKCIICPUMCHTAJIbHBIC.

[IpyHIMIIAATBHO NEATEIbHOCTHBIA XapaKTep JAHHOIO Pa3zena pealn3yercs 3a C4ET TOoro,
YTO 00YYaIOIIHECs BBIMOJHSIOT 33/1aHUS, B KOTOPBIX UM TPEIaracTcs:

Ha OCHOBE ITOJIyYEHHBIX 3HAHUN PACIIO3HABATH U HAYYHO OOBSICHATH (PU3UUECKUE SIBICHUS
B OKpYJKAroIlel MPUPO/Ie U MOBCETHEBHON KU3HU;

WCIIOJIb30BATh HAYYHBIE METO/BI UCCIEIOBAaHHUS (PU3UYECKUX SIBICHUH, B TOM YHCIE IS
NPOBEPKH TMITOTE3 U TIOJIYYCHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAay4HBIE OCHOBBI HaWOOJE€ BAXKHBIX JOCTHIKCHHH COBPEMEHHBIX TEXHOJOTHH,
HapuMep, MPAKTUYECKOTO KCIIOJIb30BAaHUS Pa3IHMYHBIX HCTOYHUKOB JHEPrUU HA OCHOBE
3aKOHA MPEBPAIICHUS M COXPAHEHUS BCEX M3BECTHBIX BUIOB DHEPTUU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IPEIMETA
JIMYHOCTHBIE PE3VYJIBTATHI B HACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUSA:

- MIPOsIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (hU3NUECKOit

HayKH;

= [ICHHOCTHO€ OTHOILIEHHE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX--(DU3UKOB;
2) rpaIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIINTAHMS
- TOTOBHOCTh K AaKTMBHOMY YyYacTHUIO B OOCYXJIEHUHM OOLIECTBEHHO3HAYMMBIX ATHUYECKUX
po0JieM, CBSA3aHHBIX C MPAaKTUYECKUM IPUMEHEHUEM JIOCTHXKEHUN (PU3HKHY;
- OCO3HaHHUE BAKHOCTH MOPAJIbHO--3TUYECKUX ITPUHIIUIIOB B I€ATEIBHOCTU YYEHOIO;
3) 3¢cTeTM4YeCKOro BOCIMTAHUS:
- BOCIIPHUSTHE 3CTETUYECKMX KauyecTB (pU3MUecKOW HayKu: €€ TapMOHHYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI0 MIO3HAHUS:
- OCO3HaHUE IIEHHOCTH (PU3UYECKOM HayKH KaK MOILTHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJOTHUN, BaKHENIIEH COCTABIISIIOLIEN KYJIbTYpPHI;
- pa3BUTHE HAYYHOH JTF0003HATENFHOCTH, MHTEpPECa K UCCIIEI0BATENbCKOM IeITeNbHOCTH;
5) popmupoBaHus KyJbTYPbl 3A0POBbs H IMOLHOHAIBHOIO0 0J1ar0NOJIYYHS:
- OCO3HaHME IIEHHOCTH Oe30omacHOro oOpas3a *H3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU TPaBHJI OE30MaCHOTO MOBEJAEHHUS HAa TPAHCIOPTE, Ha JOpOrax, ¢ 3JEKTPUUYECKUM U
TEIIOBBIM 000PY/I0BaHHEM B IOMAIITHUX YCIOBUSX;
- c(hopMUPOBAHHOCTHh HaBbIKa pedIeKCUU, TPU3HAHNE CBOETO MpaBa Ha OIMMOKY M TaKOTO XKe
IIpaBa y Ipyroro 4ejoBeKa;
6) TPyA0BOr0 BOCIMTAHMSA:
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- aKTHBHOE y4YacTHE B DEIICHUH NPAKTHUYECKUX 3a1ad (B paMKax CEeMbH, 0Opa3oBaTeIbHOU
OpraHu3aIy, ropojia, Kpasi) TEXHOJIOTHYECKON U COI[MAIbHON HampaBiIeHHOCTH, TPEOYIOIIHNX B
TOM 4HcIe U GU3NIECKUX 3HAHUM;

- UHTEpEC K MPAKTUUECKOMY U3YUEHHIO MPOQECCHii, CBA3aHHBIX C (PUBUKOM;

7) 3K0JI0TrHYeCKOr0 BOCIIUTAHUS:

- OpUeHTalMs Ha NpUMEHeHHe (U3MYECKHX 3HAHUM A pelleHus 3agad B o0JacTu
OKpYXKarollel cpelibl, MIIaHUPOBAHUS MOCTYIKOB M OLIEHKH HUX BO3MOXKHBIX MOCJIEICTBUN IS
OKpYKarollel Cpebl;

- OCO3HaHME MI00ATBHOT0 XapaKTepa SKOJOTHYECKUX MPOOJIeM U MMyTeil UX pelIeHus;

8) apanTanum K U3MEHSIOIMMCS YCJIOBHUAM COUMAJBLHOM M PUPOJIHOM Cpeabl:

- MOTPeOHOCTh BO B3aUMOJICHCTBUU IMPU BBHINOJIHEHUU HCCIECIOBAHUM U MPOEKTOB (U3UUYECKOM
HAIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JPYTHUX;

- TIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITEbHOCTD;

- TOTPeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHH, B TOM 4yHuciie HOpMyIUpoBaTh UACH, TOHATHS,
TUIOTE3bI O (PU3UUECKUX O0BEKTaX U SBICHUSIX;

- OCO3HaHUE Je(PUINUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTE! B 00J1aCTH (DU3UKH;

- IJTAHUPOBAHUE CBOETO PA3BUTHS B IPHUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUI;

- CTPEMJICHHE aHAIU3UPOBATh U BBIABIIATH B3aUMOCBS3U IPUPO/Ibl, OOLIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

- OLIEHKA CBOMX JECMCTBMI ¢ yUETOM BIUSHUS HA OKPYKAIOLIYIO CPEY, BOZMOXKHBIX IN100AIbHBIX
OCJICICTBUMN.

METAINPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YueOHbIE 1elCTBUS
Ba3oBble JJornyeckne aefcTBUA:

. BBISIBJISATh M XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUI);

. yCTaHaBJIMBATh CYLECTBEHHBIH MPU3HAK KJIaCCU(PUKAILIMK, OCHOBAHU I 0000IIEHUS U
CpaBHEHUS;

. BBISIBJISITH 3AKOHOMEPHOCTH U IMPOTUBOPEYHUS] B paccMaTpUBAEMbIX (paKTax, JAHHBIX U
HAOJII0JIEHUSX, OTHOCAUINXCS K (PU3UUECKUM SIBIICHUSM;

. BBISIBJIATh IPUYMHHO--CIICAICTBEHHBIE CBSI3U MNpPU H3YYEHUM (GU3UUECKUX SBICHUH H

MponeccoB, A€JaTb BbIBOJbI C UCITOJIB30BAHUEM JCAYKTUBHBIX U UHAYKTHUBHBIX YMOSaKHIOIICHI/IfI,
BbIABUI'aTh THUIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCINYNH,
o CaMOCTOSITENIbHO BBIOMpPATh croco0 pelieHus: yueOHol Qu3ndeckoi 3aaauu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pELICHUs, BHIOOP Haubosee MOIXOSAIIEro ¢ y4éTOM CaMOCTOSTEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKue A1eiicTBUA:

L4 HCIIOJIB30BAaTh BOIIPOCHI KaK HCCIIeA0BAaTEIbCKHUIM HHCTPYMCHT IIO3HAHUA;

L4 MMpOBOAUTH IO CaMOCTOATCIBHO COCTAaBJICHHOMY IIJIAHY OIIBIT, HECJIOKHBIN (1)I/I3PI‘IGCKI/II>’I
9KCIICPUMCHT, He0O0JIbIIoE HUCCICIOBAaHUC (I)I/I3I/I‘-ICCKOI‘O SIBJICHUA,

L4 OLICHUBATHL HA IIPUMCHUMOCTD U JOCTOBCPHOCTDH I/IH(I)OpMaI_II/IIO, IMMOJIYYCHHYIO B XOIC
HCCJIICOOBAHUS UJIN SKCIICPUMCHTA,

L4 CaMOCTOATCIIbHO (I)OpMy.]'IHpOBaTL 0606H_ICHI/IH " BBIBOJIBI ITO PC3YyJIbTaTaM HpOBC,[[éHHOI‘O
Ha6J'IIOIlCHI/I$I, OIlbITa, UCCIICOOBAHUA,

L4 IMPOrHO3UPOBATHE BO3MOXKHOC )IﬁJ'IBH@fIHIGG Pa3sBUTHC (I)I/ISI/I‘—IGCKI/IX IponeccoB, a TaK¥XKeE

BBIJIBUTATh TPEATONI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.
Pabora ¢ nngopmanmeii:

o OPUMEHSATh PA3TUYHbIE METOJbI, HHCTPYMEHTBI U 3aIpOChl MIPU MOMCKE U 0TOOpe
uH(pOpMaLlMU WK JaHHBIX ¢ YYETOM MpeIoKeHHOW yueOHOo! pu3nueckoi 3a1auu;
o aHaAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO Pa3IHUHBIX

BUJIOB U (hOpM IpeicTaBICHUS;
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o CaMOCTOSITENIHO BBIOMpATh ONTHUMAJbHYIO (opMy mpencTaBieHUs HHPOpPMALUU U
WLTIOCTPUPOBATh PellacMble 3a/1a4i HECIOKHBIMU CXEMaMH, AUarpaMMaMH, HHOUW rpadukoi u
WX KOMOUHAITUSMHU.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBHA:
o B Xolle¢ OOCYXKIeHHsS Y4eOHOro MaTepuana, pe3ylbTaTOB JIa0OpaTOpPHBIX pabdoT U
IPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMoil TEeMbl M BBICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHHUE 3a/1a4d U MOAJepKaHue 01aroenaTeIbHOCTH OOIICHHMS,

° CONOCTABIAThL CBOM CYXKICHUS C CYXKICHUSMH JPYIMX YYaCTHHKOB JIMAJIOra,
00HapyYXUBATh Pa3IUUHe U CXOACTBO IMO3UIIUH;

° BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

° MyOJMYHO  TMPEACTABIATH  PE3YJNbTaThl  BBIIOJHEHHOTO  (DM3WYECKOrO  OIbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

° MMOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHIUBUIYATHHOW pabOTHI MpH
peLIeHNH KOHKPETHON (PU3NUECKOi MPOOIeMBbl;

° MPUHUMATh LEJIH COBMECTHOW JEATEIIbHOCTH, OPraHU30BbIBATH JCHUCTBUS IO €€

JTOCTIIKEHUIO: PaCIpelleisiTh PO, 00CYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOW padOTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

. BBIIIOJIHATh CBOIO 4acTh pabOThl, JOCTUrasi KaueCTBEHHOrO pe3yJbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPIAUHUPYS CBOM JACUCTBUSA C APYTHUMH YJICHAMU KOMAH/IbI;
o OLICHMBATh KaYeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT 10 KPUTEPUSIM, CAMOCTOSATEIHHO

c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

PeryisiTuBHBIEe yHHBepcalbHble Y4eOHbIe JelicTBUSA

Camoopranusauus:
o BBISIBJIATh NTPOOJIEMBl B )KM3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOUIMX JUIsl PELICHUs
bu3nyeCKuX 3HaAHMIA;
o OPHEHTUPOBATbCSI B PA3IMUYHBIX TOAXOJAX MPHHATUSA pEleHUH (MHIMBUAYaAJIBHOE,
IPUHITHE PELLIEHUs B TPYIIIE, IPUHATHE PEILIEHUIN IpyNoi);
. CaMOCTOSITEJILHO COCTaBISATh AQITOPUTM pelIeHHus (u3MuecKod 3aJaud WM IJIaHa

UCCIEIOBaHUsI € Y4ETOM  HMEIOIIMXCS PECypcoB W COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTUPOBATh MpPEIJIaracMble BApUAHThI PEIICHU;

o JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 peIlIeHHE.
CaMOKOHTPOJIb, SMOLIMOHAIBHBIN HHTEIJICKT:
o JlaBaTh aJIEKBATHYIO OLIEHKY CUTYallH U IIpejiaraTh IulaH €€ 3MEHEHMUS,
o OOBSACHATH MPUUMHBI JOCTH)KEHUS (HEJOCTUIKEHUSI) pe3yJIbTaTOB JIEATEIbHOCTH, AaBaTh
OLIEHKY IPUOOPETEHHOMY OTIBITY;
o BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTh (B TOM YHUCIE B XOJ BBIOJHEHUS (PU3NYECKOTO

WCCJICIOBAHMS WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, M3MEHUBIIUXCS CHUTYaIUH,
YCTaHOBJICHHBIX OIMIMOOK, BOSHUKIIINX TPYAHOCTEH;

o OLIEHHMBATh COOTBETCTBUE PE3yJIbTATa IIeJIU U YCIOBUSM;
. CTaBUTH ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJE CIOopa WM AMCKYCCHUM Ha HAyYHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTrOro;

. NpU3HABAaTh CBOE MpaBO HA OMMOKY MpH pemeHuH (U3NYECKUX 3aJad WiIH B

YTBCPIKACHUAX Ha HAYUYHBIC TEMbI U TAKOC K€ IIPaBO APYyroro.

MHNPEAMETHBIE PE3YJIBTATBI
K xonuy oOyueHust B 7 Kjaacce NpeiMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y OOYUAIOLIUXCSI YMEHUI:
o UCIIOJIb30BaTh  MOHATHS: (U3NYECKHEe M XUMUYECKHE SBJICHMS, HaOJI0/IeHNUE,
HKCIEPUMEHT, MOJIEIb, TUIIOTE3a, EAMHUIBI (PU3NYECKUX BEIUYHH, aTOM, MOJIEKYJa, arperaTHbie
COCTOSIHUS BelecTBa (TBEPIOE, JKUAKOE, Ta3000pa3HOE), MEXaHHUECKOE IBHMIKECHHUE
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(paBHOMEpPHOE, HEPaBHOMEPHOE, IPSIMOJIMHEIHOE), TPAeKTOpHUs, PABHOACHCTBYIOLIAs CHIIA,
nedopmarus (yrnpyras, IiIacTUYecKas ), HEBECOMOCTh, COOOIIAIOIITUECS COCY/IBI,

o paznuuath sBiIeHUS (Iuddy3us, TEMIOBOE NBHUKEHHE YACTHI] BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBI)KEHUE, WHEPIHsI, B3aUMOJICHCTBHE Tell, paBHOBECUE TBEPIBIX
TE€J C 3aKpEIUIEHHOM OCBIO BpAIICHHUs, Iepeaada JaBiIeHUs TBEPAbIMU TEJaMH, )KUIKOCTAMHU U
razamu, arMocdepHoe NaBieHHE, IUIaBaHHE TeJl, MPEBpAllleHHUs MEXaHHMYeCKOHW SHEepruu) Io
ONMCAHUIO HX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIbBITOB, JEMOHCTPHUPYIOIIHUX JIaHHOE
buznyeckoe sBICHUE;

o pacrno3HaBaTh MPOSIBICHUE H3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOIIEM MHpE, B
TOM yuciie pu3ndeckue sIBJICHUs B IPUPOJE: IPUMEPHI IBIXKEHUS C PA3IUYHBIMU CKOPOCTSIMU B
JKUBOM W HEKUBOW IIpUPOJE, ACUCTBUE CHUIBl TPEHUS B INPUPOAEC U TEXHHUKE, BIIUSHUE
aTMoc(epHOro JaBlIeHUs Ha UBOW OpraHu3M, IUIABaHHE PbIO, pblUuard B TeJlie 4YeJOBEKa, MpU
3TOM TEPEBOJUTH MPAKTHUYECKYI0 3a/ady B Yy4eOHYIO, BBIIENATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

. OIMCHIBATh M3YYCHHBIC CBOWCTBA TENT W (PU3UYECKUE SIBICHUS, UCIONB3Ys (U3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEILLECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHSSI CKOPOCTb,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tella, CHJia TPEeHU, JaBieHue (TBEPAOro Temna, KUIKOCTH,
ra3a), BbITAJIKMBAIOIIAsl CUJIa, MEXaHUYECKas padoTa, MOUIHOCTh, IJIEYO CHUJIbI, MOMEHT CHJIbI,
KOA((UIIMEHT TOJE3HOTO ACWCTBUS MEXaHM3MOB, KMHETHYECKas W IMOTCHLHAJIbHAs IHEPrHs),
IpU ONHCAHUM IPaBWJIBHO TPAaKTOBaTh (PU3UYECKUN CMBICT MCIONb3YEMbIX BEJIUYMH, HX
0003HaYeHHs] U €IUHUIBI (HU3MUECKUX BEIWYMH, HAXOAUTh (DOPMYIBI, CBSI3BIBAIOIINE AAHHYIO
(GU3NUECKYI0 BEIMYHHY C JAPYTHMH BEITMYMHAMH, CTPOUTH IpadUKH M3YYEHHBIX 3aBUCHMOCTEH
(bu3NYECKUX BEIUYUH;

o XapaKTepu30BaTh CBOWCTBA Tell, PU3NUYECKUE SIBICHUS U IPOLECCHI, UCIONb3Ys MpaBuiia
CJIOKEHMSI CHJI (BJIOJIb OJHOM MpsAMOil), 3aKkoH I'yka, 3akoH [lackais, 3akoH Apxumena, npaBuio
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEpPTUU, TMpH OJTOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHAa U 3alHCHIBATH €T0
MaTEMAaTUYECKOE BBIPAKEHUE;

o OO0BACHATH (PU3UUECKUE SIBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull NPAaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbBIABIATh MPUUMHHO--CIIEACTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTMYECKUX IIaroB ¢ OMOpoiM Ha 1—2 M3yyeHHBIX CBOWCTBA
bu3nYecKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

o pemiaTb pacu€THble 3agaud B 12 JeicTBUSA, HUCHONB3ys 3aKOHbI M (OPMYIbI,
CBsI3bIBaroOIlMEe (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3aJaud 3alHUChIBATh
KpaTKOE YCIIOBUE, MOJACTABIATh (PU3MUECKHUE BEIMYMHBI B (HOPMYNBI M MPOBOJUTH PACUETHI,
HaXOJIUTh CIIPaBOYHbIE JJaHHBIC, HEOOXOAUMBIE /ISl PELICHUs 3a/1ay, OLEHUBATh PEATUCTUYHOCTD
MOJIY4YeHHOW (PU3MUECKON BETUYUHBI;

o pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXHO PEIIUTh NMPH NOMOIIM (PU3MYECKHX METOJIOB,
B ONMCAHUU HCCIIEJOBAHMS BBIICIATH MPOBEPSIEMOE MPEAINOoNIoKeHHe (TUIOTe3y), pa3iuyaTh U
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3ylbTaT, HAaXOAUTh OMIMOKU B XOJI€ OIBITA, JAENaTh BHIBOIbI
II0 €ro pe3yabTaTam;

o MPOBOAUTH OMBITHI MO HAOJIONEHUIO (PU3NUECKUX SBICHUM WM (U3HUECKUX CBOICTB
Ten: GOopMyIUPOBAThH MPOBEPSIEMbIE MPEANONIOKEHHSI, COOMpPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py/10BaHus, 3alIUCHIBATh X0/ ONbITa U (POPMYITHPOBATH BHIBOBL;

. BBINOJIHATE MpsSIMble M3MEPEHMsI PAacCTOSHHS, BPEMEHM, Macchl Tena, 00bEMa, CHIIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aNHMCHIBATh MMOKa3aHUS
pUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPECHHI;

. MIPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTU OJIHOW (PM3MYECKOM BEIWYMHBI OT JPYToil ¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHUH (3aBUCUMOCTH IyTH PaBHOMEPHO JIBHXKYILETrOCs Tela OT
BPEMEHHU JIBUKECHHUS TeNla, CHJIbI TPEHUs CKOJBXEHUS OT Beca Tella, KauecTBa 00pabOTKH
MOBEPXHOCTEN T€JI U HE3aBHUCUMOCTH CWJIBI TPEHMS OT IUIOIIAJU CONPUKOCHOBEHHS TEJN, CHUJIBI
YIPYroCTH OT YJUIMHEHUS NPYKUHBI, BBITAIKUBAIOIIEH CUIBI OT 00BbEMa MOrpYyKEHHOW YacTH
TeNa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Teja, OT TIyOHHBI, Ha
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KOTOPYIO MOTPYXKEHO TEJO, YCIOBUH TUIaBaHUS TEN, YCIOBHI PAaBHOBECHS phluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO HCCIENOBaHMS, COOMpATh YCTAHOBKY U BBHINOJHATH
U3MEpPEHUS, CIeAys MPEeATOKEHHOMY IUIaHy, (UKCUPOBATh PE3ylbTaThl TOTYyYECHHOU
3aBUCUMOCTH (PU3WYECKUX BEJIUYMH B BHJIE NPEIOKEHHBIX TaOnuil U TpaduKoB, JeJaTh
BBIBO/JIbI [10 PE3YJIbTaTaM UCCIICOBAHMS;

. MPOBOANTh KOCBCHHBIE W3MEpPEHHS (U3MUECKUX BENMYWH (TUIOTHOCTH BEHIECTBA
KUJKOCTU U TBEPIOTO TeNa, CHJIa TPEHUs CKOJIBKEHHUS, JaBICHHUE BO3/lyXa, BBITAJIKHUBAIOILIAS
Cuia, JAeMCTBYIOLIAas Ha MOTPYKEHHOE B JKUIKOCTH TeNO, KOA()(UIMEHT MOJE3HOTO AEeUCTBUS
MPOCTBIX MEXAHU3MOB), CIIEys MPEUIOKEHHON HHCTPYKUMU: TPHU BBITOJIHECHUH W3MEPEHUM
coOupaTh SKCIEPUMEHTAILHYIO YCTAHOBKY U BBIUUCIISATH 3HAUEHUE UCKOMOW BEIHYMHBI,

o coOmogaTh TpaBWiIa TEXHUKH Oe30macHOCTH mpu  pabore ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;
. yKa3plBaTh MNPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB:  BECHI,

TEPMOMETpP, JTUHAMOMETpP, COOOIIAIONINECS] COCYABI, OapoMeTp, pblYar, TOJBKHBIA H
HENOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTE;
° XapaKTepU30BaTh MIPHUHIIUIIEI ICHCTBHUS H3y4YSHHBIX TPHUOOPOB U TEXHUYECCKHX YCTPOMCTB
C Omopod Ha HUX onucaHus (B TOM 4YHCIE: TOIUIUIHUKH, YCTPONCTBO BOJOMPOBOJA,
TUIPABIMYECKUN TIPecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), HCIOJNb3Ys
3HaHMS O CBOWMCTBAX (U3MUYECKUX SBJICHHA W HEOOXOMuMbIe (DU3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;
° MPUBOJUTL MPUMEPH  (HAXOAWTh WH(GOPMAIMIO O TPHUMEpax) MPAKTUYECKOTO
WCIIOJIb30BaHUsT (PM3UYECKUX 3HAHHWK B MMOBCEIHEBHOMW KU3HU JUIs oOecrieueHus 0e301macHOCTH
npu oOpaiieHuu ¢ NpudopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3J0POBbS H
COOJTI0IEHHST HOPM IKOJIOTHYECKOTO MTOBEACHUS B OKPY KaIOIIEH Cpejie;
° OCYIIECTBISTH OTOOp MCTOYHUKOB HH(popManuu B HVHTEepHETE B COOTBETCTBHH C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M MNYyTEM CpaBHEHUS
Pa3IUYHBIX UCTOYHUKOB BBIACIATH HMH(POPMAIUIO, KOTOpAsl SBISETCS MPOTHBOPEUYUBON HITH
MOJKET OBITh HEIOCTOBEPHOM;
° WCIIOIb30BaTh MPU BBINMOTHEHUH YUEOHBIX 3aJaHUN HAYy4YHO--TIOMYJSIPHYIO JUTEPATYPY
buznyecKoro coaep:KaHus, CIpaBOYHBIE MaTepuaibl, pecypchl ceTu HTepHeT, BIageTh
npuéMaMyl KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHMsl MHPOpPMAMU M3 OJHON 3HAKOBOM
CHUCTEMBI B IPYTYIO;
° co371aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHHUKOB MH(pOpMaIMu (PU3NUECKOTO COAEPKaHMs, B TOM YHCIIE IMYOJIMYHO JeNaTh KPaTKUe
COOOIlEHUsI O pe3ylbTaTax MPOEKTOB WM Y4YEeOHBIX MCCIENIOBAaHUM, MPU ATOM TPaAMOTHO
WCIIOJIH30BaTh M3YYCHHBIM MOHATHHHBIN armapaT Kypca (U3UKH, COMPOBOXKIATH BHICTYILJICHUE
MIpE3EHTALUEN;
° MIPU BBITOJTHEHUH YYEOHBIX MPOEKTOB U HMCCIEIOBAHUN pACTIPENENsiTh 00sI3aHHOCTH B
TpyIie B COOTBETCTBUM C TIOCTaBJICHHBIMHM 3aJa4aMH, CICIUTh 3a BBINOJHEHUEM IIJIaHa
NENCTBUI, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKIAJ B JIEATEIHHOCTH TPYIIIbI, BHICTPAUBAThH
KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, YIUTHIBAsi MHEHHUE OKPYKAIOIIIHX.

K koniy oOydenus B 8 kjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYIAFOIITNXCSI YMEHHI:
° WCIIONBb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBH)KEHHE aTOMOB HU
MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTALTUIECKIE H aMOP(HBIE TeJa, HACHIIIEHHBIN
Y HEHACHIIICHHBIA MMap, BIAXHOCTh BO3/yXa, TeMIepaTypa, BHYTPECHHSS JHEPTUs, TEIUIOBOM
JIBUTaTEeNb, DJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsll, DJIEKTPUUECKOE I0Jie, MIPOBOJHUKH U
TUAJICKTPUKH, TTIOCTOSTHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
° paznuuaTh SBJIEHHS (TEIJIOBOE pAacIIMPEHHE M C)KaThe, TeIulonepeaaya, TEeIIoBOe
paBHOBECHE, CMayMBaHUE, KalWULSIPHbIC SBJICHUS, HCIApeHHE, KOHJIEHcalus, IUIaBJICHUE,
Kpuctaun3anus (OTBEp/IeBaHNE), KHUIEHUE, Teruionepenada (TerIonpOBOIHOCTh, KOHBEKIIHS,
U3IIy4CHHE), SJEKTpU3aIUs TeJ, B3aHUMOJICUCTBHE 3aps0B, ACHCTBUS 3JIEKTPUUECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJECHCTBUE MATHUTOB, JEHCTBUE MArHUTHOTO MOJIsl HA TPOBOJAHUK C
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TOKOM, 3JIEKTPOMAarHUTHAsE MHAYKIIMS) MO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOITUX JTaHHOE (PU3UIECKOE SIBJICHUE;

° pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3WYECKUX SBICHUH B OKPYXKAIOIIEM MUPE, B
TOM uuciie (U3UYECKUE SBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSDKCHHE M KaIWJUIAPHBIC
SABJICHUS B MPUPOJE, KPUCTALUIBI B mpupoje, uznydeHue CoiHla, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, oOpa3oBaHHE pOCHI, TyMaHa, HWHES, CHEra, JJCKTPUYECKHUE SIBJIICHHUS B
atMocdepe, IMEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHMUTHOE IOJie 3eMiu, Apeld moarocos,
pOJIb MarHMTHOTO TOJISI IS JKM3HM Ha 3emile, MOJISIPHOE CHUSIHHE, MPH 3TOM TMEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B Y4COHYIO, BBIICAThH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PH3UIECKIX
SIBIICHHI,

° OIKCHIBATh M3yYEHHBIC CBOMCTBA Tel W (PU3MUECKUE SBICHUS, UCIOJB3Ys (DU3HUECKUE
BEJIMYUHBI (TeMIEepaTypa, BHYTPEHHSSI SHEPTUsl, KOJUYECTBO TEIUIOTHI, YACIbHAs TEIIOEMKOCTh
BEIIIECTBA, YJENbHAs TEIUIOTa IUIABJICHUS, YACJbHAas TEIIoTa MNapooOpa3oBaHMs, yAeTbHAs
TEIUIOTAa CrOpaHWs TOIUIMBA, KOA(D(DHUIIMEHT TMOJe3HOro JCWCTBUS TEIUIOBOW MAIIWHBI,
OTHOCUTEJIbHAS BJIAKHOCTh BO3/yXa, OJJICKTPUUECKUW 3aps], Cuila TOKa, JJIEKTPUUYECKOE
HANPsDKEHUE, COTNPOTHBIICHUE NPOBOJHUKA, YIEIbHOE COMPOTUBICHHE BemlecTBa, paboTa u
MOIIIHOCTh AJICKTPHYECKOTO TOKA), MPU ONMMCAHWM MPABHIILHO TPAKTOBAaTh (DH3WUYCCKUN CMBICI
UCIIOJIb3YEMBIX BEIIMYMH, 0003HAYCHUS U CIUHUIIBI (PU3NICCKUX BEIMYNUH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIWYHHY C APYTMMU BEITUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCHMOCTEH (PH3UICCKUX BEITUYHH;

° XapaKTepU30BaTh CBOMCTBA TeJI, (PU3MUCCKUE SIBICHUS U MPOIIECCHI, UCIIOJIb3Ys OCHOBHEIC
MOJOKEHUS ~ MOJIEKYJSIPHO--KMHETUYECKOM  TEOpUH  CTPOEHHUSI  BEUIECTBA, MPUHIIUTT
CYINEpHO3UINK ToJiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma amns
ydacTka 1enu, 3akoH /[xoyns—JIeHna, 3aKkoH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CJIOBECHYIO
bopMyITHUPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

° OOBSCHATH (PU3UUYECKUE TIPOIECCHI U CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIISITh MPUYUHHO-CICICTBEHHBIE CBS3H, CTPOHUTH
o0BsicHeHHEe u3 1-2 JMOTMYEeCKHX MIaroB C OMOpoil Ha 1-2 M3Yy4eHHBIX CBOMCTBA (PU3NYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

° pemiate pacuy€THbE 3aJa4yd B 2-3 JEWUCTBUA, HCIONB3ySd 3aKOHBI U  (OpMYIHI,
CBs3bIBaONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHANIM3a YCIOBHS 3aJayd 3alUChIBATh
KpaTKO€ YCJIOBHE, BBISABIISITH HEAOCTATOK NAHHBIX JJISi PEIICHHs 3aJa4M, BHIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOaUMBIE I €€ pelIeHHs, TPOBOAUTH PAcu€Thl U CPaBHUBATH MOTYyYEHHOE
3HAYCHHE (PU3NUECKON BETMYMHBI C U3BECTHBIMU JaHHBIMH;

° pacmno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (U3UYECKUX METOJIOB,
UCIIOJNIb3Yysl OINKMCAHUE HCCIEAOBAHUSA, BBIACIATH IPOBEPSAEMOE IPEAIIOIOKEHUE, OLICHUBATh
MPaBUJIBHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHUS, JEIATh BHIBOIBL;

° MIPOBOJIUTH OTBITHI IO HAOTIOIEHUIO (PU3UYECKUX SBICHUN UITH (PU3NUECKUX CBOWCTB TEll
(KanmwIIsipHbIE SIBICHUS, 3aBHUCUMOCTH JIaBJICHHS BO3JyXa OT €ro o0béMma, TeMIepaTyphl,
CKOPOCTH TpOIECcCa OCTBIBAHUS W HArpeBaHWs NPU M3JIYYEHUHU OT IBETa H3JIydarouen
(mornommaromei) MOBEPXHOCTH, CKOPOCTh HCIAPEHHs] BOJBI OT TEMIEpPaTyphbl >KUIKOCTH H
Iom@aan €€ TMOBEPXHOCTH, JJIEKTpU3alMd TEI U B3aUMOJICHCTBUE HJIEKTPUYECKUX 3apsJIOB,
B3aUMOJICCTBUE TMOCTOSIHHBIX MAarHMTOB, BH3Yyaju3allMsi MAarHUTHBIX TMOJ€H MOCTOSHHBIX
MAarHuTOB, JIEMCTBUSI MAarHUTHOIO IOJs Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa,
CBOMCTBA  DNEKTPOJABUTATENST  IMOCTOSHHOTO  TOKa):  (OpPMYyIUpOBaTh  IMPOBEpPsSEMBIC
MIPEAMNOIOKEHHS, COOMPATh YCTAHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBAHHUS, OMHUCHIBATH XOJI
ombITa ¥ (HOPMYITHPOBATH BBIBOIBL;

° BBIMIOJIHATh TMPAMbIE MU3MEPEHUs TeMIEepaTypbl, OTHOCUTEIBbHON BIAXKHOCTH BO3/yXa,
CHJIBI TOKA, HAMPSDKCHHS C WCIIOIh30BAHMEM aHAJIOTOBBIX MPUOOPOB M JTATYMKOB (PU3MUECKHUX
BEITMYNH, CPABHUBATH PE3YJIbTAThl H3MEPEHUN C yUETOM 3aJJaHHOM aOCOTIOTHOMN MOTPEIIHOCTH;

° MPOBOJIUTH KCCIIEIOBAHNWE 3aBUCHMOCTH OJHOW (PU3MUECKOW BEJIMYMHBI OT JIPYroM ¢
WCIIOJIb30BAHUEM TIPSIMBIX HW3MEPEHUM (3aBUCHUMOCTH COMPOTHBIICHHUSI MPOBOJHHMKA OT €T0
JUIMHBI, TUIOLIAIA TONEPEYHOr0 CEYEHHS U YAEIBbHOIO CONPOTHUBIIEHUS BELIECTBA IPOBOJAHUKA,
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CUJIBl TOKa, HIYIIEro 4epe3 MPOBOJHUK, OT HAIPSHKEHUS Ha MPOBOJHUKE, HCCIEAOBAHHUE
MOCNEAOBATEIbHOIO M MapajlielbHOTO  COEAMHEHWH  NPOBOJHUKOB):  IUIAHUPOBATH
WCCJICIOBaHKE, COOMPATh YCTAHOBKY W BBIMIOJHITH U3MEPEHHUSI, CIEAYs MPEITI0KEHHOMY ILIaHy,
¢bukcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBHCUMOCTH B BUIE Tabuull U rpauKoB, [enaTh
BBIBO/JIbI [10 PE3YJIbTaTaM UCCIIEJOBAHMUS;

. MIPOBOJIUTh KOCBEHHBIE H3MEpeHHs (U3NYECKUX BeIMYUH (yAeTIbHAs TEII0EMKOCTh
BEIIECTBA, CONPOTUBICHHE IMPOBOJHUKA, pabdOTa M MOIIHOCTH JJIEKTPHUECKOTO TOKA):
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIysl MpPeII0kKEHHON
WHCTPYKIUH, U BBIUUCIISATH 3HAUCHHE BEIMUNHBI;

o coOmogaTh TpaBWiIa TEXHUKH Oe30macHOCTH mpu  pabore ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;
. XapaKTepu30BaTh MPUHIUIIBI ICHCTBUS U3YYEHHBIX PUOOPOB U TEXHUYECKUX YCTPOMCTB

C OIOpOM Ha MX onucaHus (B TOM YHUCIIE: CHCTEMa OTOIIEHUS JOMOB, TMTPOMETp, [1apoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK UIEKTPHUUECKOW SHEPruu, 3JIEKTPOOCBETHUTEIbHBIE
npuOOpbI, HarpeBaTeIbHbIE ANEKTPONPUOOPHl (IIPUMEPHI), IEKTPUUECKUE MPEIOXPAHUTENH,
3JIEKTPOMArHuT, 3JEKTPOJBUIATENb IIOCTOSHHOIO TOKA), HCIOJIb3YS 3HAaHUS O CBOMCTBAax
(du3nyeCcKuX SIBICHUN U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
o pacrio3HaBaTh IPOCTble TEXHUYECKUE YCTPOHMCTBA W M3MEpHUTEIbHBbIE MPUOOPHI 110
CXeMaM M CXEMaTHYHbIM pHCYHKaM (KHMJIKOCTHBIM TEpMOMETp, TEpMOC, IICUXPOMETD,
TUTPOMETp, JBUIATEIb BHYTPEHHETO CrOpaHMs, SJIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMBI
JIEKTPUUECKUX LeNed C MOoCIel0oBaTeIbHbIM M HapajyIelIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznuyasi yCIIOBHbIE 0003HA4YEHUS 3JIEMEHTOB JIEKTPUUECKUX LIENEH;
o IPUBOAUTH IpPUMEPHl (HAXOIUTh HMHPOPMALMIO O HpPUMEpax) MPaKTHUYECKOro
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU Uil obecrieueHus: 6e3011acHOCTH
npu oOpamieHHd ¢ NpUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS M
COOJIIOJICHHSI HOPM 3KOJIOI'MYECKOI'0 TIOBEJICHUS B OKpY Karollel cpesie;
o OCYIIECTBIIATH MOUCK MH(OpMaIu (Gru3ndecKoro coaepkanus B MIHTepHETE, HA OCHOBE
UMEIOUINXCA 3HAHUW U TYTEM CpaBHEHUS JONOJHMUTEIbHBIX HCTOYHHMKOB  BBIICNATH
UH(POPMALINIO, KOTOpas SIBJISETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEZJOCTOBEPHOI;
o UCIOJIb30BaTh IMPH BBINOJIHEHUU YYeOHBIX 3aJaHUM HAay4dHO--TMIONYJSPHYIO JIUTEPATYPY
du3nyecKkoro cojaepkKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTtu IHTepHeT, BiageTh
npuéMaMM KOHCHEKTHPOBAaHUS TeKCTa, MpeoOpa3oBaHUs HH(OpPMAIMM M3 OIHON 3HAKOBOM
CHCTEMBI B JIPYTYIO;
o co3/laBaTb COOCTBEHHBbIE IIMCbMEHHBIE M KpaTKME YCTHBIE COOOLIeHHs, 0000mas
UH(POPMALIMIO U3 HECKOJIIBKUX MCTOYHUKOB (PU3NYECKOTO COAEp)KaHUs, B TOM YHCIE ITyOJIUYHO
NPEJICTaBIATh PEe3yNbTaThl MPOEKTHOW WM MCCIEI0BATENbCKOW JESTENbHOCTH, IMPU 3TOM
IPaMOTHO HCHOJb30BaTh H3YyYEHHBIN MOHATHHHBIA anmapaTr Kypca (U3HMKH, COIPOBOXKAATH
BBICTYIUICHHE ITPE3CHTALNEN;
o IPU BBINOJHEHUH YYEOHBIX MPOEKTOB M MCCIEJOBaHUN (U3NYECKUX MPOLECCOB
pacrpenensaTs 00s3aHHOCTH B TPYIIIE B COOTBETCTBUH C TIOCTaBIEHHBIMHU 33JjauaMH, CIEAUTh 3a
BBIMIOJTHEHUEM IUIaHA JIEHCTBUN U KOPPEKTHPOBATh €ro, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ] B JIEATEIBHOCTb TPYIIIBI, BHICTPauBaTh KOMMYHUKAaTUBHOE B3aWMOJAEWUCTBUE, MPOSBIAS
TOTOBHOCTb pa3peiaTs KOHQIUKTHI.

K xoHmy oOyueHus B 9 kjacce mnpeiMeTHbIE pe3yibTaThl HA GA30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:
o UCIOJIb30BaTh IMOHSATHS: CHUCTEMA OTCYETa, MaTepuanbHas TOYKa, TPAcKTOpus,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIo JBHXEHHUd, nedopmanus (ympyras, IiacTHUEcKas), TpEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U IEPErpy3Kd, LEHTP TAXKECTH, aOCOIIOTHO
TBEPJI0€ TEJO, IEHTP TSLKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KoeOaHHs U BOJHBI,
3BYK, HHQPA3BYK U YJIbTPA3BYK, 3JEKTPOMArHUTHBIE BOJHBI, IIKala 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh M JIAbHO30PKOCTb, CIIEKTPBI MCIYCKAHUs M IMOTJIOIIEHUs, anbda-, 6eTta- 1
ramma-u3J1y4eHus, U30TOIbl, AepHas YHEPTeTHKA;
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o pa3nuyath SIBIEHHUS (PAaBHOMEPDHOE U HEPaBHOMEPHOE IPSMOJIMHEWHOE JABUXKECHHUE,
PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE [BH)KEHUE, CBOOOAHOE MaJEHUE Tel, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aMMOJICHCTBHE Te€J, pPEaKTHUBHOE IBIKEHHE, KojeOaTenbHOe
JBIDKEHUE (3aTyXarolle M BbIHY)KICHHbIE KoJIeOaHUs), PE30HAHC, BOJHOBOE JIBUXKEHHE,
OTpaXEHHE 3BYKA, IPSAMOJIMHEHHOE pACIPOCTPAHEHUE, OTPAKEHUE U IPEIOMIIEHHE CBETa,
IIOJJHOE BHYTPEHHEE OTpak€HHE CBETa, Pa3JIoKEeHHE Oeloro CBeTa B CIEKTP M CI0XKEHHUE
CHEKTPAJIbHBIX I[BETOB, IUCIEPCUSl CBETa, €CTECTBEHHAs PaJUMOAaKTHUBHOCTh, BO3HHUKHOBEHHE
JUHEWYaTOro CHEeKTpa H3JIy4eHHs) IO ONUCAHUIO HX XapaKTepHbIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIKX JJAHHOE (PU3HUECKOE SBJICHUE;

. pacro3HaBaTh IPOSBICHUE M3YUYEHHBIX (PM3NYECKHUX SBICHHN B OKpY)Karolem Mupe (B
TOM 4Hclie (U3NUECKUE SBICHUS B IPUPOE: MPUIMBBI U OTJIMBBI, IBMKEeHUE 11aHeT COoNHEYHOM
CUCTEMBI, PEAKTUBHOE JBMJKCHUE OJXUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHHUE, CEHCMUYECKUE BOJIHBI, I[yHaMM, 3XO0, LIBETa TeEJl, ONTHYECKUE SIBICHUSA B
npupojie, OHOJIOTMYECKOe JeicTBUE BHUAUMOrO, YIbTPapHUOIETOBOIO MU PEHTITEHOBCKOIO
U3Y4YeHUH, eCTECTBEHHBIH paJMOAKTHBHBIM (OH, KOCMHUYECKHE JIy4d, paJnOAKTHUBHOE
U3JIy4EHUE NPUPOJHBIX MMHEPAJIOB, NEHCTBUE PAJUOAKTUBHBIX H3JIyYEHUH Ha OpraHu3M
YeJoBeKa), IIPH 3TOM MEPEBOIUTH MPAKTHYECKYIO 33/1a4y B yUeOHYIO, BBIICISATH CYIIECTBEHHBIE
cBoMcCTBa (IPU3HAKHN) GU3UUECKUX SIBJICHUH;

o OIMCHIBATh M3YYCHHBIC CBOWCTBA TENT W (PU3UYECKUE SIBICHUS, UCTONB3Ys (U3NIECKHE
BEJIMYMHBI (CPEAHSISl U MTHOBEHHAs CKOPOCTh TeJla TP HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE,
IepeMelIeHUe, IIyTh, YIJIOBas CKOPOCTb, CWJIa TPEHMs, CWIA YIPYTOCTH, CHJa TSKECTH,
YCKOpEHUE CBOOOJHOrO TMaJeHus, BEC Teja, UMIYJIbC Tela, UMITYJIbC CHJIbI, MEXaHHWYecKas
paboTa M MOILIHOCTb, MOTEHLUAJIbHAS SHEPrHsl Tesa, MOAHATOrO HaJl IOBEPXHOCTBIO 3EMIIH,
NOTEHLMAJIbHAsL DHEPIUsl CKATOM NPYKUHBI, KMHETUYECKAas SHEPrus, NOJIHAs MEXaHU4YecKas
SHeprus, Mepuoj M 4acToTa KojeOaHWiH, JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOPOCTb CBE€Ta, IOKa3aTellb MPEIOMJIEHMSI Cpellbl), MPU ONUCAHUHM IPABWIBHO TPAKTOBAaTh
(bu3nUecKuil CMBICI UCIIOIb3YEMBIX BEJIMYMH, 0003HAUCHUS U €AMHUIBI (PU3UYECKUX BEIUUUH,
HAXOIUTh (OPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIIMYMHY C JAPYTHMH BEITMYMHAMH,
CTPOUTH TpapUKHU U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

o XapaKTepu30BaTh CBOICTBa Tell, (pU3MUECKHE SIBICHUS M MPOLECCHI, UCHOJB3YS 3aKOH
COXpaHEHMs DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS, MPUHIMUI CYNEPIIO3ULIUN CHJI, TPUHLIHUII
OTHOCUTENBHOCTH ['anmunes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHMs] HMITYJIbCA, 3aKOHBI
OTpaXEHMsI U MPEJIOMJICHUSI CBETa, 3aKOHBI COXPAHEHHUs 3apsS0BOIO M MAacCOBOTO UHCEN MPHU
SJIEPHBIX peaKklUsaX, IpU 3TOM JaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3alUCBIBaTh €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

o OOBSICHATH (PU3NUECKHE TPOLIECCH U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIISATh NPUYMHHO--CICICTBEHHBIE CBS3U, CTPOUTH
00BsicHEeHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 2—3 M3YYEHHBIX CBONCTBA (PU3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemars pacu€THbIE 3a/1auil (ONMUpPAIOIINECs HAa CUCTEMY U3 2—3 ypaBHEHMI), UCIOIb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOLINE (PU3NYECKUE BETMUMHBI: HA OCHOBE aHaJIN3a YCIOBUS 3a7aun
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISBIATH HEAOCTAIOIIME WM M30BITOYHBIE JaHHBIE, BHIOMpAThH
3aKOHBI M (QOpPMYJbl, HEOOXOIMMBIE [UIsl pELIeHHs, NPOBOAUTH pPACUYETHI U OLIEHHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaYeHUS (PU3NYECKON BETMUHHBI,

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIMTh IIPU MOMOIIM (PU3HUECKHUX METOJIOB,
UCIIONIb3YSl ONUCAHHE WCCIIEOBAHMS, BBIIEIATH MPOBEPSEMOE MPEIOI0KEHUE, OIIEHUBAThH
IIPABWJIBHOCTh IOpPsIIKA IPOBEIEHUS MCCIEAOBAHUSA, JAENaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HA0JI0IEHUH U OIBITOB;

o MIPOBOJIUTH OMBITHI [0 HAOIIOIEHUIO (PU3NUECKUX SBICHUH UM (PU3HUECKUX CBOMCTB Tel
(u3y4yeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXPAHEHUS PHEPruH, 3aBUCHUMOCTb IE€pPHOA
Kosie0aHuM MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABI MaJibIX KoJieOaHui, MPsMOJIMHENHOE PacIpOCTPaHEHUE CBETA, PasIoKeHHe Oenoro
CBETa B CIIEKTpP, U3YUYEHHUE CBOICTB M300pa’keHMsI B IUIOCKOM 3€pKajie U CBOWCTB M300pakeHUs
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npeaMeTa B COOMpAroIei JIMH3e, HA0MI0ACHUE CIUTONTHBIX M IMHEHYAThIX CIIEKTPOB U3JIyUeHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOopa 000pyAOBaHUS, ONMUCHIBATH X0/
OTIBITA U €T0 PEe3yIbTaThl, POPMYITUPOBATH BEIBOJIHI;

o MPOBOJUTH TPH HEOOXOAMMOCTH CEpUI0 NPSMBIX H3MEPEHHIA, OIpeneNss CpeaHee
3HAUCHUE U3MEPSEMON BEIMUUHBI ((POKYCHOE PacCTOSTHUE COOMpAIONICH JTHMH3BI), 000CHOBLIBATH
BBIOOp crioco0a u3MepeHust (M3MEPHUTEIIBLHOTO MPUOopa);

o MPOBOJIUTh HMCCIICJOBAHUE 3aBUCHUMOCTEH (U3UYECKUX BEIMYUH C HCIOJIH30BAHUEM
NPSMBIX M3MEPEHUH (3aBUCHMMOCTh IYTH OT BPEMEHH INPH PaBHOYCKOPEHHOM JBM)KEHUH 0€3
HAYaIbHOM CKOpPOCTH, MepHoJa KoJeOaHWl MaTreMaTHYeCKOro MasTHUKAa OT JJIMHBI HHTH,
3aBUCUMOCTH yIJIa OTPAKEHHsSI CBETA OT yIJia MaJCHHUS U yIiia IPEIOMIICHHUS OT yrila MaJeHus):
IUTAHUPOBATh MCCIIEOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3yIbTATHI
MOJTYYCHHOM 3aBHCUMOCTH (DPU3NYECKUX BEIUYMH B BHUJE TAOJHIl U TPAQHKOB, JeiaTh BBIBOJIBI
10 pe3yJbTaTaM HCCIICIOBaHUS;

o MPOBOJIUTh KOCBCHHBIC W3MEPEHUs (HU3MUECKUX BEIWYHH (CpemHSsT CKOPOCTh U
YCKOpPEHHE Teja TPH PABHOYCKOPEHHOM JIBUKCHHHU, YCKOPEHHE CBOOOJHOTO IaJICHHS,
KECTKOCTH MPYKUHBI, KOO()PHUIMEHT TPEHUSI CKOJBKEHUS, MEXaHW4YecKast paboTa U MOIIHOCTB,
YacToTa M MEPHOJ] KoJeOaHU MaTeMaTHYeCKOro U MPYKHMHHOTO MAasSTHUKOB, ONTHYECKAs CHJIa
coOuparonield  JUH3bI, PAJAMOAKTHBHBIA  (OH): IUIAHUPOBAaTH HW3MEPEHHUs, COOUpaTh
IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIOJIHATH H3MEPCHHUS, CIICAYS IPEJI0KEHHOW HHCTPYKIIHH,
BBIYUCIISATH 3HAYEHUE BEIMYMHBI U aHAIM3UPOBATH MOJTYYEHHBIC PE3YIIBTATHI C YUETOM 3aJJaHHOM
MOTPEIIHOCTH U3MEPEHUIA,

o coONMoaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JIabopaTOpHBIM
000pyI0BaHUEM;
o pas3iindaTb OCHOBHLIC MPU3HAKHU U3YUCHHBIX (1)I/I3I/I‘~ICCKI/IX MOIIGJIGI;'II MarcpHraJibHasd TOUKaA,

a0COIOTHO TBEPAOE TEJIO, TOYEUHBIM UCTOYHUK CBETA, JIy4, TOHKAsl JINH34, [IJJaHETapHasi MOJIENb
aToMa, HyKJIOHHAsi MOZIeNIb aTOMHOTO SI/1pa;

° XapaKTepu30BaTh MPUHIUIIBI ICHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OHOpOI\/JI Ha HUX OIIMCaHUuA (B TOM YHCJIC! CIIUAOMCETP, AATHYUKHU ITOJOKCHUA, paCCTOAHUA H
YCKOpEHUS, pakKeTa, 3XOJOT, OYKH, TMEpPUCKOM, QoToanmapar, ONTHUYECKHE CBETOBOJIBI,
CIIEKTPOCKOII, JIO3UMETP, Kamepa BuiabcoHa), MCMONB3ys 3HAHUA O CBOMCTBAX (U3HUYECKUX
SBIIEHUH 1 HEOOXOIUMBbIe (PU3NUECKIEe 3aKOHOMEPHOCTH;

o HCIIOJIB30BATh CXEMbI M CXCMATHYHBIC PUCYHKHU H3YYCHHBIX TCXHHUYCCKUX yCTpOﬁCTB,
W3MEPUTEIIBHBIX MPUOOPOB M  TEXHOJOTHYECKHUX TIPOIECCOB TPH PEHICHUH Yy4eOHO--
MPAKTUYECKUX 3a7a4, ONTHYECKHE CXEMBbI JIJIsl TIOCTPOSHUS M300pakeHUH B MIOCKOM 3epKaje U
coOuparoIe JTMH3eE;

o MPUBOJUTh TMpUMEpPhl (HAXOAUTh WHGOPMALMIO O TMpHUMepax) MPAKTUUYECKOTO
UCIIONIb30BaHUsl (PU3UYECKNX 3HAHHWI B MOBCEAHEBHOM XKU3HU IS oOecrieueHus 0e30MmacHOCTH
npu oOpalieHuu ¢ NpudopaMM M TEXHUUYECKUMHU YCTPOMCTBAMM, COXpPAHEHHS 370pOBbS M
COOJIOZICHHSI HOPM SKOJIOTHUYECKOT0 TIOBE/ICHUS B OKPYKaIOIIEH Cpee;

] OCYIIECTBIATh MOMCK HH(popmauuu ¢usnyeckoro cojaepxkanuss B HTepHere,
CaMOCTOSITENIbHO  (OPMYNUPYST  TIOMCKOBBIM  3alpoc, HAXOOUTh MYTH  OMNpPEIENICHUS
JIOCTOBEPHOCTH TIOJIYYCHHOW MH(OpPMAIMK HA OCHOBE MMEIOIINXCS 3HAHWUW U JIOTIOJIHUTEIbHBIX
HMCTOYHHUKOB;

. UCIOJIb30BaTh IMPH BBINOJIHEHUN YYEOHBIX 3aJaHUM Hay4dHO--TIONYJSPHYIO JIUTEPATYPY
bu3znyecKkoro cojaepKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu IHTepHeT, BiageTh
npuéMaMyu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusi HMHPOPMAIMH M3 OJHON 3HAKOBOM
CUCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHBIC MICHbMEHHBIC U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpManuu u3
HECKOJIbKUX HMCTOYHHKOB (DU3MUYECKOTO COJEPIKaHUA, MyOTUYHO TMPEACTABISATh PE3YIbTAThI
HpOGKTHOﬁ HIIN HCCHG}IOB&T@HBCKOﬁ ACATCIBHOCTH, IIPU OTOM TIPaMOTHO HCIOJb30BaTh
W3YYCHHBIN MOHITHIHBIN anmapar u3ydaeMoro paszena GU3uKd U COMPOBOXKAATH BHICTYILICHUE
MIPE3CHTAIMEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHUME
7 KJIACC

N KoanyecTBO 4yacos
[1]
B K Mpak DJIeKTPOHHbIE
I HaumeHoBaHue pa3/iesioB U TeM OHTpP THYeC (undposbie)
/ NMPOrpamMmbl Bcero 0.111;;11,1 KHe o0pa3oBaTe/ibH
€paooT paﬁoT ble epecypcehl
II bl
bl
Pazgen 1.®u3uka u € poJib B NO3HAHUM OKPY:Ka0IIero MUpa
bubnuoreka
1HOK
1.1 | ®usuka - Hayka 0 IpUpoze 2 https://m.edsoo.ru
/71416194
Bubmnoreka
1HOK
1.2 | dusnyeckue BeITUUNHBI 2 1 https://m.edso0o.ru
/71416194
bubnuoreka
EcTecTBEHHO Hay4HBII METO/ 1HOK
1.3 2 1
[MO3HAHUA https://m.edsoo.ru
/71416194
Uroromnopazaeny 6
Pasznea 2.1lepBoHayasibHbIE CBeIeHNSI O CTPOEHNH BelleCTBA
bubnuoreka
1HOK
2.1 | Crpoenue BemecTBa 1 https://m.edsoo.ru
/71416194
bubnunoreka
JIBUKEeHUE U B3aMMO/ICVICTBUE HOK
2.2 2 1
YaCTHI] BEIIECTBA https://m.edsoo.ru
/71416194
Bbubnuoreka
1HOK
2.3 | ArperartHbie COCTOSIHHS BEIIECTBA 2 https://m.edsoo.ru
/71416194
Hroromnopaszaeiy 5
Paznen 3./IBu:keHUue U B3auMoeilicTBUE Te
Bubnuoreka
IIOK
3.1 | Mexannueckoe IBHKEHHE 3 https://m.edso0o.ru
/71416194
bubnunoreka
1HOK
3.2 | Huepuwms, macca, IIIOTHOCTh 4 1 https://m.edsoo.ru
/71416194
Bubnuoreka
3.3 | Cuna. Buasl cun 14 1 2 HOK
https://m.edsoo.ru
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| /7416194
Hroromnopaszaeiy 21
Pa3znen 4./[aBjieHne TBEPABIX TeJl, dKHUIKOCTEH 1 ra30B
Bbubnuoreka
Hasnenue. [lepenaya naBnenus ITOK
4.1 | TBEPABIMU TEJIAMH, KUJIKOCTIMHU U 3 https://m.edsoo.ru
rasamu /7416194
Bubmnoreka
1HOK
4.2 | JlaBineHue sKUIKOCTH 5 https://m.eds0o.ru
/71416194
Bubmnoreka
LHOK
4.3 | AtmocdepHOe naBieHUE 6 https://m.edsoo.ru
/71416194
bubnuoreka
JelicTBHE KUJIKOCTH U Ta3a Ha HOK
44 . 7 1 3
NOrpyXEHHOE B HUX TEJIO https://m.edsoo.ru
/71416194
Hroro no pazneny 21
Pa3nes 5.PaGora n MOIIHOCTDH. JHEprus
Bubmnoreka
1HOK
5.1 | Pabora 1 MOIIHOCTb 3 1 https://m.edsoo.ru
/71416194
bubnuoreka
1HOK
5.2 | IIpocTsle MEXaHU3MBI 5 1 https://m.edsoo.ru
/71416194
bubnuoreka
HOK
5.3 | Mexanuueckas SHEpTus 4 1 1 https://m.edsoo.ru
/71416194
Hroro no paszueny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YHACOB I10 68 3 12
I[TPOI'PAMME
8 KJIACC
N KoanuecTBouacoB
* Ipa JJIeKTPOHHbIE
I HaumeHoBaHuepas3ae/ioB U Koutp KTHY (uu¢posBbie)
/ TEMIIPOrpaMMBblI Bcero Om’gbl eCKH o0pa3oBaTe/ibHbI
cpaobot epad epecypchbl
n bl
OThI
Pasznea 1. Tenj1oBbIessBJIeHUA
bu6mmorexka 1IOK
1.1 | CrpoeHue u CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/
7f4181ce
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bu6mmorexka 1IOK
1.2 | Tennossle npouecchbl 21 1 5 https://m.edsoo.ru/
7f4181ce
Uroromnopazaeny 28
Pa3zgen 2.9jekTpryeckre H MATHUTHBIE SIBJICHUSI
DNEeKTPUUYECKHE 3apsibl. bubnmnorexa [{JOK
2.1 | 3apspKeHHbIE Tea U UX 7 1 https://m.edsoo.ru/
B3aUMOIEHCTBHUE 714181ce
bubmuorexka 1TOK
2.2 | TlocTOSHHBI JIEKTPUIECCKHI TOK 20 1 7 https://m.edsoo.ru/
7f4181ce
bu6mmoreka 1IOK
2.3 | MarauTHble SIBICHUA 6 1 1.5 https://m.edsoo.ru/
7f4181ce
bu6mmoreka [IOK
2.4 | DnexTpoMarHUTHA HHIYKIIHS 4 https://m.edsoo.ru/
7f4181ce
Wroro no paspeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 14.5
ITPOI'PAMME :
9 KJIACC
KoandecTtBouacoB
Ne 1pa DJIeKTPOHHbIE
HaumenoBaHue pa3ieioB U TeM Konrtpo KTt (undgposbie)
1 Bcer €CKH
/ NMPOrpaMmbl o JbHBI e o0pa3oBaTebHbI
€ pecypchl
. padoTsI pa6o pecyp
ThbI
Pasznen 1.MexannueckuesiBJICHHUS
M bubnmorexa 1IOK
1.1 exalénqecxoe JIBKDKCHHC 1 10 1 https://m.edsoo.ru/
CIIOCOOBI €r0 OMMCAHUS 7F41a4a6
bubnmorexa 1IOK
1.2 | BzaummopeiicTBue Ten 20 1 3 https://m.edsoo.ru/
7f41a4a6
but6moreka 1IOK
1.3 | 3akoHBI cOXpaHEHUS 10 3 https://m.edsoo.ru/
7f41a4a6
Uroro no pazaeny 40
Pasznen 2. Mexannueckne KoJie0aHHA U BOJTHEI
but6moreka 1IOK
2.1 | Mexanndeckue KojaeOaHus 7 3 https://m.edsoo.ru/
7f41a4a6
but6moreka 1IOK
2.2 | MexaHu4ecKknue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/
7f41a4a6
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Hroro no pasueny ‘ 15 ‘

Pa3zgen 3.9/1eKTpOMArHuTHOE MOJIE€ U JIEKTPOMATHUTHbIE BOJIHbBI

DIEeKTPOMArHUTHOE TI0JIE U bubmmorexa LIOK
3.1 P . 6 2 https://m.edsoo.ru/
3JICKTPOMArHUTHBIC BOJIHBI 764 1ada6
Wroro no pazneny 6

Pa3zgen 4.CBeTOBBI eABJICHUSA

but6mmorexa 1IOK
4.1 | 3akoHBI paCIpPOCTPAHCHHUS CBETA 6 2 https://m.edsoo.ru/
7f41a4a6

but6mmoreka 1IOK
4.2 | JIuH3BI U ONTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/
7t41a4a6

bubnunorexa LIOK

4.3 | PasnoxeHue 06e10ro cBETa B CIEKTP 3 2 https://m.edsoo.ru/
7t41a4a6

Wroro no paspeny 15

Pa3zgen 5.KBanrToBble iBJIeHUSA

" bubmmorexka 1{OK
51 CITyCKaHHE U MOTJIONICHUE CBETa 4 1 https://m.edsoo.ru/
ATONoM 7f41a4a6
bubmmorexka 1{OK
5.2 | CrpoeHue aTOMHOrO s1pa 6 1 https://m.edsoo.ru/
7f41a4a6
bubmmorexa 1{OK
5.3 | SpepHble peakuuu 7 1 1 https://m.edsoo.ru/
7f41a4a6
Htoro no pazaeny 17
Pa3nes 6.I1oBTOpUTEIHHO-00001I2101IIM MOYJIb
[ToBTOpenue u 060061IIeHIE bubnnorexka [JOK
6.1 | coxepxanus Kypca pusuku 3a 7-9 9 2 https://m.edsoo.ru/
KJ1acc 7f41a4a6
Hroro no pasneny 9
OBLIEE KOJIMYECTBO YACOB I1O 102 3 7
I[TPOI'PAMME

YYEBHO-METOJUYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O

IMPOIIECCA

Oos3aTesbHbIC Y4eOHbIe MaTePHAJIbI 1JIsl Y4CHHKA

» ®uswnka, 7 knace/ [epeimkun .M., UBanoB A.U., AkunonepHoe o0iiecTBo «M31aTenscTBO

«IIpocsemienune»

» dusnka, 8 xknace/ [epeimkun .M., BanoB A.W., AkunonepHoe o6mectBo «M3naTenbeTBo

«ITpocBemenne»

» ®usnka, 9 knace/ [epeimkua M.M., I'yrauk E.M., Banos A.W., [TerpoBa M.A.,

AxmmonepHoe obmectBo «M3natensctBo «IIpocBemenne»

MeToanuyeckue MaTepuaJIbl JI yYUTes
» ®uswnka, 7 knacce/ [epeimkun .M., UBanoB A.U., AkunonepHoe o0miecTBo «M31aTenscTBO
«Ipocsemenue»
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» dusnka, 8 knace/ [lepeimkun .M., IBanos A.U., AkiionepHoe o0riectBo «M3naTenscTBo
«ITpocBemenune»

» ®usnka, 9 knace/ [epeimkua .M., ['yrauk E.M., Banos A.U., [TerpoBa M.A.,
AxnmonepHoe obmectBo «M3narenscTBo «IIpocBemenne»

Hudposbie 00paszoBaTeibHbIEe peCYpPChl M PeCypchbl CeTH HHTEPHET
Marepuansl «Mos IKoaa»
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JIuct cormacoBanus k moxkymeHnty Ne 58 ot 28.10.2023
HNunumarop cornacoanusi: Baneesa ®@.M. 3am.1upekropa
CornacoBanne nauIuupoBano: 28.10.2023 10:01

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! Mupcuanosa I A. 28.10.2023 - 10:07
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