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MNOACHUTEJBHASA 3AIINCKA

[IporpamMa mo (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmu mnpenojaBaHus y4eOHOTO
npeaMera «Dusuka.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaroIIMXCS W OpraHu3aluio HM3y4yeHHs (U3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo (u3uKe yUUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha yPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs.
[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepuala 1o rojam
o0yueHust (1Mo Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YyUYECHHUS] TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.
[Tporpamma 1o ¢usuke pazpadboTaHa C HENbI0 OKa3aHHUs METOANYECKON MOMOIIH YYUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®du3snka ABISETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PM3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonorueii, actpoHoMueil U usnueckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHUpa, TPEAOCTaBISET HambOosee SICHble 00pas3ibl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHMS, TO €CTh CIIOCO0A MOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.
OpnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TPaMOTHOCTM W HUHTEpeca K Hayke Yy
oOyyJaronuxcs.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJIAJIEHUE CIEAYIOINUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYyUYHYI0 TPaMOTHOCTD:
® Hay4HO OOBSCHSTH SIBICHUS;
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHMS;
® HHTEPHPETUPOBATH JAaHHBIE W KCIONB30BaTh HAyUYHBIE JOKAa3aTeNbCTBA IS
MOJTy4€HUs BHIBOJIOB.
[lenu wm3yueHuss (QU3MKUM HA ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETeHbI B
Konnenmuu npenoaaBanus yuyebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, pealu3yroOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepkaAEHHONW pemeHneM Koimnermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaloluxcsi K HAay4HOMY H3yYEHHUIO
MPHUPOJIBI, PA3BUTHE UX UHTEIIEKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJe TMO3HaHUA U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY>KAIOILIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (QopmupoBaHuE NPEICTABICHUNA O POIH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHl;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalibHEHIIeMy 00yYeHHIO B 3TOM
HalpaBJICHUH.
JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a1a4:
e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEILICHHUS TNPOCTEHINNX Ppacu€THBIX 33/Ja4 C HCHOJIb30BAHUEM
buznyecKkux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHEC YMCHHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOJIBb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHATU3 W KPUTHUECKOE
OLICHUBaHKE WH(OPMALINU;
® 3HAKOMCTBO CcO cepaMu IpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.
Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4YUTeNb JAejaeT BbIOOp MpOBEACHHs J1a0OpaTOpHBIX paboOT H
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00Yy4arOIMXCs, CIIUCKA SKCTIEPUMEHTAIIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O TOCY/apCTBEHHOIO SK3aMeHa 110 (PU3UKeE.

COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pa3neu 1. ®dusnka u e€ posib B IO3HAHUM OKPY/KAIOLIEr0 MUpa.

®uznka — Hayka o mpupoze. SBneHus npuponabl. PU3NYECKUE SBICHUS: MEXAaHUUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOOpHI.
[TorpemHocTs U3mMepeHuil. MexayHapoHas CHCTEMA €IMHHLL.

Kak ¢u3uka m npyrue ecteCTBEeHHblE HayKH M3y4yaroT MpHUpoAy. EcTecTBeHHO-Hay4YHbII
METOJl TO3HaHMs: HaOJI0JeHHe, IOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBMKEHUE THUIIOTES,
HKCIIEPUMEHT IO TMPOBEpKE THUMOTe3, OOBbsCHEHHEe HabmogaeMoro spieHus. OmnucaHue
(bU3nUeCKUX SABICHUN C TIOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIJIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.



2. ®usnueckue NpuOOPHI U MpoUeAypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM M LU(POBBHIM
npudopom.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenue HeHbl JeJIeHUs HIKAIbl HK3MEPUTEIHLHOTO MpHoopa.

N3MepeHne paccTosiHUM.

N3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeIa.

Onpenenenue pasMepoOB MaJbIX TE.

W3mepenue Temmneparypbl IpU IOMOLIM KUAKOCTHOTO TEPMOMETpa M JaTyuKa

TEMIIEpaTyphl.

e wnNe

6. llpoBeneHue wuccieqoBaHUsS MO IMPOBEPKE TUIOTE3bl: AAIBHOCTh IOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIIbHO, TeM O0JIbIle, 4YeM OO0JIbIIIe BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactui BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEpaTypoOu.
bpoyHoBckoe nBmxkeHue, auddys3us. BzaumMopelicTBHEe YacTHIl BEIIECTBA: NPUTSHKCHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEHW U  TBEPIBIX
(kpucTamInyeckux) Ted. B3auMocCBs3b MeEXIy CBOICTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN
BOJIBL.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO JBUKEHHUSI.

2. HaGmoaenue nuddy3uu.

3. HaGmroneHnue siBieHUN, OOBSICHSIOMMXCS MPUTSDKEHUEM WU OTTAJIKMBAHUEM YacCTHI]

BEILIECTBA.

Jlabopamopuwie pabomel u onvimot.

1. Oruenka AuamMeTpa aToMa METOAOM PsiIOB (C UcTosib3oBaHueM (hoTorpaduii).

2. OmnbIThl O HAOMIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBuikeHue U B3aUMO/IeiiCTBHE TeJl.

MexaHnyeckoe IBMKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBMXKEHHE. (CKOpOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIB>KEHUH. Pacuér myTu u BpeMeHU ABUKEHUSI.

SlBnenve wHepruu. 3aKOH WHEpPIUHU. B3aummonelcTBHEe TeNl Kak NPUYMHA W3MEHEHUS
CKOPOCTH JIBIKEHHS Teld. Macca kak Mepa uHepTHOCcTH Tena. IlnmoTHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIeCTBA.

Cuwia Kak XapakTepucTtuka B3aumojencTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3MepeHne cuiibl ¢ OMOIIBIO TUHAMOMETpa. SIBIIeHHE TIATOTeHHs W cuja Tsokectd. Cuiia
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiiokeHHE CHWII, HAaPABJIEHHBIX I10
onHOI npsmoii. PaBHozelcTByromas cuil. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSI.
TpeHue B npupoie U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCcKOoro JBUKEHHUS Teja.

2. H3mepeHue CKOpOCTH MPAMOIUHENHOIO JBUKEHUS.

3. HalGnronenue siBneHUS HHEPIUU.

4. HabmoneHne N3MEHEHUsI CKOPOCTH MPH B3aMMOACHCTBUH TEJL.



5. CpaBHeHME MacC MO B3aUMOJICUCTBUIO TEN.
6. CroxeHue CuJl, HallPaBJICHHBIX 110 OJHOM NPSMOIL.
Jlabopamopusie pabomsl u onvinol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuUKa B KHJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHUs OpyCKa WM IIapuKa M0 HAKIOHHOM
IJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOIO TEINA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) OpyXKUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUS OT Beca Tela |
XapakTepa COIPUKACAIOIINXCsl IOBEPXHOCTEN.

Pa3neu 4. /laBienne TBEPABIX TeJl, ;KUAKOCTel U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUYEeHUS JaBieHus. JlaBienue ra3a. 3aBUCUMOCTD
JaBjieHus ra3a oT o0béma, Temnepatypsl. [lepenava napneHust TBEpABIMU TeIaMH, KHUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMaTndeckne MammHbl. 3aBUCHMOCTH JABICHHS KHIKOCTH OT
nryownabl.  [wapocratmdeckmii  mapamokc. CooOmaromuecss cocyabl.  [wapaBiwdeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuuHBI CyIIeCTBOBAHUS BO3MYIIHOMN
obooukn 3emymm. Onbit Toppuyermm. M3mepeHue atmMocepHOro MaBicHHS. 3aBUCHMOCTH
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI Haa YypoBHEM Mops. Ilpubopbl ans u3MepeHus
aTMoc(hepHOro JaBICHHUS.

JleiicTBHE )XUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telno. BrlTankuBaromas (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxorniaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIaBJICHHUS T'a3a OT TEMIIEPaTyphl.

[Tepenaua naBieHUs )KUAKOCTHIO M Ta30M.
Coob1maronyecs: Cocy/sl.

I'mppaBnnueckuii mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TaBJICHHUS.

oV ks wNPRE

3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BHITECHEHHON HKUAKOCTH.

8. VYcnoBue I1aBaHMs TeJ: IUIABaHWE WJIM TOTPYXKEHHE Tel B 3aBUCHUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEHN TeJa U KUIKOCTH.

Jlabopamopnwvie padbomut u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BoJie OT 00bEMa MOrpyXKEHHOM B JKUIKOCTh

YacTH Tea.

N

2. OmnpeneneHre BBITAJKUBAKOLIEH CUIIbL, JEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B
KUJKOCTB.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAIOLIEH CHIBI, JECHCTBYIOIIEW HAa TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUAKOCTh YaCTU TeJIa U OT IUIOTHOCTH
KUJKOCTH.



5. KoHcTpynpoBaHue apeoMeTpa WIM KOHCTPYUPOBAHHME JIOAKW M OIpEACICHHE €€
IPy30I0ABEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanuveckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHHKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass »Heprusa. KuHeTnueckas M mNOTeHUMalbHas »sHeprus. IIpeBpamenue
OJIHOT'O BU/Ia MEXaHUYECKOW SHEPTUU B IPYyroi. 3aKOH COXPAaHEHHS SHEPIUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomwt u onvimol.

1. Ompenenenue paOOThl CHJIBI TpPEHUs IpPU PaBHOMEPHOM JBIKEHMM Teja IO

TOPU30HTAIILHON TOBEPXHOCTH.
2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.
3. Hsmepenune KII/l HaKIOHHOM MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTUH.
8 KUIACC

Pa3nen 6. TenoBble siBJIeHUS.

OcHOBHBIE T0JIOKEHUS MOJIEKYJIIPHO--KHHETUYECKON TEOpUHU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MoOJeKyJd. OMbITbl, NOATBEP)KIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUH BemlecTBa. Kpucrammnueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacUIMpeHHe U CKaTuUe.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHHUS YaCTHII.
Buytpennsst osHeprusi. CnocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpPruu: TeIuionepeaadya u
coBeplieHre paboThl. BUpl Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonnuecTBo TEmnoThl. YenbHas TEIIOEMKOCTh BelecTBa. TemnooOMeH U TEerioBoOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OarnaHca. [InmaBneHue u OTBEplIeBaHHE KPUCTATTMYECKUX
BEIIECTB. YeNbHas TemioTa IaBieHus. [lapooOpasoBanue u koHjeHcanus. Mcmapenue.
Kunenue. YnaenbHas Ttemnora mapooOpa3oBaHHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KHWIIEHUS OT
aTMoc(hepHOTo TaBICHHS.

Brnaxnocts Bo3myxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuatmmner padotel TemmoBeix aurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATEIH U 3aLIUTa OKPYKaIOLIEH Cpeibl.

3aK0H COXpaHEHUs U MIPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MIPOIIECCaX.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHKEHUS.

Hab6mronenue nuddysun.

Habmronenue siBJIeHU cMaurBaHMs ¥ KAMAJUTSIPHBIX SBJICHHM.

Hab6nronenue TenioBoro paciimpeHust Tel.

V3MeHeHne AaBlieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUM UJTU OXJIAXICHUU.

e W



6. IIpaBuna uzmepenus TeMiepaTypsl.

7. Bupapl Tenonepenayu.

8. OxyaxkJeHue Mpu COBEPIICHUU PaOOTEHI.

9. HarpeBanue rpu coBepilieHUU paOOTHl BHEIIHUMU CHIIAMHU.

10. CpaBHEHUE TEIIIOEMKOCTEMN pa3IMYHbIX BEIIECTB.

11. HaOmroneHue KUIeHus..

12. HaGmroieHue mocTostHCTBA TEMIIEPATYPhI MPH TJIaBJICHUH.

13. Moaenu TeTIOBBIX JBUTATEIICH.

Jlabopamopusie pabomsl u onvinol.

1. OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

3. OnbIThl 1O HAOJIIOAECHUIO TEMJIOBOTO PaCIIMPEHHs ra30B, KUJIKOCTENH U TBEPIBIX TEI.
4. OmnpeneneHue AaBieHUs BO3yXa B OajJIOHE LIITPUILIA.
5. OnbIThl, JEMOHCTPHUPYIOLIME 3aBUCHMOCTb JaBJIEHUS BO3AyXa OT €ro o0béma u

HarpeBaHus WINA OXJIaKICHUS.
6. IlpoBepka rumoTe3bl JIMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.

7. HaGmronenue u3MeHEHMs] BHYTPEHHEH SHEPIUM Tejla B pe3ysbTare TeIuloneperadu U

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJIeHHS TEIIIOOOMEHA MTPHU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOBI.

9. OmpexneneHue KOJIUYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW TNpU TEIIOOOMEHE C

HarpeTbIM METaJNIMYECKUM I[IUIHHIPOM.

10. Onpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.

11. UccnenoBanue mpolecca UCIapeHusl.

12. Onpenenenre OTHOCUTENIBHOMN BIaKHOCTH BO3/yXa.

13. Onpenenenue yieabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JiiekTpH4ecKue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Ten. J[Ba poja aleKTpUYeCKUX 3apsiioB. B3anmopelicTBre 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aWMOJEWUCTBUS 3apSKEHHBIX TE1 OT BEJIUYUHBI
3apsI0B U PaCCTOSTHUS MEXKy TEIaMH).

Onexrpuueckoe nosne. Hanpsox€HHOCTh 3nexTpudeckoro nons. IIpuHuun cynepnozunun
AIIEKTPUYECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsnoB. DJIEMEHTapHbIM snekTpudeckuil 3apsa. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

ONEeKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHUS JJIEKTPUYECKOr0 ToKa. McTouHMKM
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTSAX U ra3zax.

Onektpuueckasd uenb. Cuna Toka. OJneKkTpuyeckoe HampsbkeHune. ComnpoTHBIIEHHE
IIPOBOJHMKA. YJEJIBHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenpHOE M MapauIeIbBHOE COETMHEHUE TIPOBOJHUKOB.

Paborta u MoUTHOCTH 37EKTpUUECKOro Toka. 3akoH J[koyns—JleHna. DnekTpuueckue 1enu
U TIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocrositHHBIE MarHuTHL. B3auMozaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MarnuTtHoe moje 3eMJId U ero 3Ha4eHue s )ku3HU Ha 3emute. OnbIT DpcTeaa. MarauutHoe mosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBUE MarHUTHOTO MOJISt



Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IMOCTOSHHOrO TokKa. Vcnosb3oBanue
AJIEKTPO/IBUraTeNIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Onpitel  @apagess. SIBneHue  ayeKTpoMarHuTHOM  uHAykuuu. IlpaBuio  JleHna.
OnekrporerHepatop. CrnocoObl MOMyYEHUS AIIEKTPUUYECKOW SHEPruu. ODIJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpusanus Ted.
JIBa poJia aeKTPUYECKUX 3apsiA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOA.
DIIEKTPOCTATUYECKAsI NHIYKLHS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsI0B.
[IpOBOJHUKY U TUBTEKTPUKH.
MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
W cTOYHMKH TOCTOSIHHOTO TOKA.
JeficTBUS 3IEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B JKUJKOCTH.
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. "a30BBbIii pazpsa.
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. 3sMepeHune cuiibl TOKa aMIIEpMETPOM.

=
w

. I/I3MepeHHe QJICKTPHUUYCCKOI'O HAIIPS?KCHUSA BOJIBTMETPOM.

=
H

. Peocrar u Marasu cOnmpoTHUBIIEHUM.

=
Ul

. B3aumoeicTBre NOCTOSHHBIX MAarHUTOB.

[EY
(o)}

. MO[[GJIHpOBaHI/Ie HCEBO3MOXHOCTHU pa3aACICHUA ITOJIOCOB Maroura.

[EY
~

. MO[[GJIHpOBaHI/Ie MarHUTHBIX ITOJIEH ITOCTOSSHHBIX MarHUTOB.

=
(0]

. OmbIT OpcTena.

=
O

. MarautHoe none Toka. BHCKTpOMaFHI/IT.

N
o

. I[eﬁCTBHe MAarauTHOIO ITOJISI Ha ITPOBOJHUK C TOKOM.

N
=

. QHGKTpOI[BI/IFaTCHB IIOCTOAHHOI'O TOKA.

N
N

. UccnienoBanue sABIeHUS 3EKTPOMArHUTHON UHIYKIIVH.

N
w

. OnpiTel Dapanes.

N
ISy

. 3aBUCHUMOCTb HaIrpaBJICHHUA HHAYKOWUOHHOI'O TOKa OT yCJ'IOBI/Iﬁ €0 BOBHUKHOBCHUA.

25. DieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomsl u onvimot.

OI1BITHL 10 Ha6JHO)IeHI/IIO QJICKTPHU3alluU TCII HHHYKHHGﬁ " Ipr COITPUKOCHOBCHWH.

I/ICCJ'ICI[OBaHI/IC I[el\/'ICTBI/Iﬂ SJICKTPHUYCCKOTO ITOJIAA Ha MPOBOJHUKH U JTUIJICKTPUKH.

CoOopxka u mpoBepKa pabOThI AMEKTPUIECKOM TN MOCTOSHHOTO TOKA.

H3mepeHue u peryiupoBaHHUe CUITBI TOKA.

W3mepeHue u peryiupoBaHUe HAMPSIKEHUS.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOP, OT COMPOTHBICHUS

pe3ucTopa M HAPSHKEHHS Ha PE3UCTOPE.

7. OHI)ITI)I, ACMOHCTpHUPYIOIIUE 3aBUCUMOCTH QJICKTPHUICCKOIr o COIIPOTUBJICHUA
MIPOBOIHKKA OT €T0 JITTMHBI, TUTOIIA ! TIONIEPEYHOT0 CCUCHUS M MaTepHala.

8. IlpoBepka mpaBuia CIOKEHUS HANMPSDKEHUH TPU TOCIEIOBATEIbHOM COEIUHEHUH
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia I CUIIBI TOKA MPH MAPaUIEITFHOM COSTUHEHUN PE3UCTOPOB.

10. Ompenenenne paboOTHI IEKTPUIECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOp.

11. OnpeneneHne MOIIHOCTH IIEKTPUYECKOTO TOKA, BBIACTSEMOI Ha Pe3UCTOpE.

oOUswWNRE



12. UccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HalpsHKEHUS
Ha Heu.

13. Onpenenenue KIIJ[ narpeBatens.

14. VccnenoBanue MarHUTHOTO B3aMMOJIEHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. 3yyeHre MarHUTHOTO IIOJISI TOCTOSHHBIX MAarHUTOB MpU UX OOBEAMHEHUU H
pazJieJICHUN.

16. HccnenoBanue NEMCTBHS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJIEHCTBUS KaTyLIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJIEHUs TOKA B KaTYIIIKE.

18. M3yueHue neicTBUSI MarHUTHOIO T10JIS1 HA IPOBOJHUK C TOKOM.

19. KonctpyupoBanue 1 usydeHue paboThl AIEKTPOABUTATEINS.

20. U3mepenue KIIJl anekTpoaBUrareslbHONM yCTaHOBKHU.

21. OnbITHl 10 HMCCIIEAOBAHUIO SIBJICHUSI DJIEKTPOMArHUTHOM WHAYKLHU: HCCIEI0BAaHUE
W3MEHEHUH 3HAaYCHUs U HaIllPaBJICHUS MHIYKIUOHHOTO TOKA.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanunueckoe apuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOIO JBWKEHUsA. PaBHOMepHOe mpsMoiuHEiiHOe aABMkeHue. HepaBHomepHOe
IpsIMOJIMHENHOE ABM>KeHHE. CpenHsss M MIHOBEHHAs CKOPOCTb Tejla IPU HEPAaBHOMEPHOM
JBHKCHUH.

VYckopenue. PaBHoyckopeHHOe npsMonuHeinoe aekenne. CBoooiHoe naaenue. OmnbIThl
lNanunes.

PaBHOMepHOE nBMXeHHE MO OKpykHOcTH. [lepuon u yacrora obpamieHus. JIuneitHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoi 3axkoH Herorona. Tperuit 3akoH Herotona. IIpuHimn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: cuila TPEHUS CKOJBXKEHHS, Cuja TPEHUs
IIOKOS1, APYTUE BUIbI TPEHUSI.

Cuna TSKECTHM W 3aKOH BCEMHUPHOTO TSITOTEHHS. YCKOpEHHE CBOOOJHOrO TaJeHUs.
JBuxenne 1a"Her Bokpyr Connna. IlepBas kocmmueckas ckopocTs. HeBecomocts n
[EepPErpy3KHu.

PaBHOBecue marepuaiabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenne nmmyinbca. MMmynbe cuibl. 3aKOH COXPAaHEHHsI MMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

Mexanunueckasi pabota U MOLIHOCTb. PaboTa cui TsDKECTH, ynmpyroctd, TpeHus. Cs3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOTO HaJa MOBEPXHOCTHIO 3EMIIU.
IToTreHnmanpHas 3HEprus ckaroi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruM. 3aKOH COXPAaHEHUSI MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

1. HabmroieHue MeXaHU4eCcKOro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME IyTEH W TPACKTOPHUM JBUKEHHSI OJHOTO M TOrO K€ Tela OTHOCUTEIBHO

pa3HBIX TEJl OTCUETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MIPSMOJIMHEUHOTO IBUKECHHUSL.

4. HccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOIO JIBUKCHHSL.



o u

HaOnroneHnue 1BuXKeHUs Tela 110 OKPYKHOCTH.

HabumroneHne MexaHUUYEeCKUX SIBJIEHUN, IPOUCXOAIINX B cucTeMe oTcuéra « Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBYKCHHH OTHOCUTENIHO KaOMHETa (PU3UKH.
3aBHCHUMOCTb YCKOPEHHMS TeJIa OT MacChl TeJla U IEHCTBYIOLICH Ha HETO CHUJIBL.
HaOnronenue paBeHCcTBa CUII IPU B3aUMOJAECHCTBUM TeEIL.

M3meHeHne Beca Tea IpU yCKOPEHHOM JBUKCHUH.

. Ilepenaya umirysbca pyu B3aUMOJAEHCTBUAU TEIL.

. IIpeobpazoBanusi SHEPTUM NIPU B3aUMOAEUCTBUH TEIL.

. CoxpaHeHue UMITyJibca IPU HEYIPYTOM B3aUMO/IEHCTBUU.

. CoxpaHeHue nMnyJsbca Ipyu abCOIIOTHO YIPYroM B3aUMOJEHCTBUU.
. HaGmnroienne peakTHBHOTO JBUXKEHUS.

. CoxpaHeHne MeXaHU4ECKOM SHEpruy Ipy CBOOOJHOM MAICHUH.

16.

CoxpaHeHne MEXaHN4ECKOW PHEPTUU NPH IBUKEHUU TeJIa 107 IeHCTBUEM NPY>KUHBI.

Jlabopamopuwvie padbomut u onvimol.

1.

o

10.

11.

KoHcTpyupoBanue Tpakra Al pa3roHa M JajlbHEHIIero paBHOMEPHOIO JIBHXKCHMS
HIapHKa UK TEJIEKKH.

OnpeneneHue cpefaHeld CKOPOCTH CKOJIbKEHHsS Opycka MM JBM)KEHHUS ILIapUKa IO
HAKJIOHHOM INIOCKOCTH.

Omnpenenenne yCKOpEHHs Tella NMPH PaBHOYCKOPEHHOM JIBIKCHHH II0 HAKJIOHHOW
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHU IyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBMKEHUM 0e3
HayaJbHOM CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TNPHU PABHOYCKOPEHHOM JABUKEHUM 0€3 HaudaabHOM
CKOpPOCTH INYTH OTHOCATCA KaK pPiag HEUETHBIX 4quceil, TO COOTBCTCTBYIOIIHE
IPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJbHOTIO
JTABIICHUSL.

Omnpenenenne korpuMeHTa TPEHUS CKOJIBKECHHUSL.

Omnpenenenne KECTKOCTU MPYKHUHBI.

Omnpenenenue paboOTHl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAILHONW MOBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YIOPYTOCTH TPU TOABEME Tpy3a € HCIOIB30BaHUEM
HEIIOABM>XXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

W3yueHne 3akoHa COXPaHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJIHEI.
KonebarenbHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHMIA: MEpPHOJ, 4acToTa,

aMIIMTy1a. Marematndeckuii W TNpPYXUHHBIM MasTHUKM. lIpeBpamienune sHeprum npu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue kojeOaHus. BeinykaeHHble konebaHus. PezoHanc. MexaHuyeckue BOJHBI.
CBolicTBa MEXaHNYECKUX BOJIH. [IposionbHbIE 1 MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJle, CEUCMUYECKUE BOTHBI.

3Byk. [')poMKOCTH 3ByKa M BbicOTa TOHA. OTpakeHue 3ByKa. IHppa3ByK U ynbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue xonebaHuii Tel Mo JSHCTBUEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
2. HaGmonenue koneOaHui rpy3a HA HUTH U Ha IPYXKHUHE.

3. HaOGmroneHne BRIHYKICHHBIX KOJICOaHMI 1 pe30HaHCcA.



4. PacnpocTpaHeHHUE MPOJOJIBHBIX U OTEPEUHBIX BOJIH (Ha MOJEIN).
5. HaGnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
6. AKYyCTUYECKUH PE30HAHC.
Jlabopamopuwvie padbomot u onvimol.
1. Omnpenenenue 4acTOThI U Meproia KoiaeOaHU MaTeMaTHYeCKOro MasTHHKA.
2. OmpezaeneHue 4acTOThI U MEpHOJa KOoJeOaHUN MPYKUHHOTO MasiTHUKA.
3. MHccnenoBanue 3aBUCHMOCTH TEpHOAA KOJEOAHHMH MOABELMICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHoOfa KojeOaHWN MPYKUHHOTO MAasTHHKA OT MaccChl
rpysa.
5. TlpoBepka He3aBUCHUMOCTU MepHoAa KoJeOaHWW Tpy3a, MOJABEUIEHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh I€pHOJA KOJEOAHUW MPY>KMHHOIO
MasTHUKA OT MACChI I'Py3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/ICHUS.
Pasznen 10. DinekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkaa 31eKTpoMarHuTHbIX BOJH. Vcrionb30BaHUE 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3U.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2. BouiHOBBIE CBOMCTBA CBETA.
Jlabopamopuwie pabomsl u onvimot.
1. M3ydeHue CBOICTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBas monenb cera. Mcrounuku cera. lIpsMonuHeliHOe pacnpoCTpaHEHHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
ITpenomiienne cBera. 3aKoH npenomiieHus cBeTa. I1oHoe BHyTpeHHEe OTpaKEeHUE CBETA.
Hcnonb30BaHne NOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKUX CBETOBOJAAX.
JIunza. Xox myuedt B nuH3e. Onrtuueckas cucrema ¢oToamnmnapara, MHUKpOCKoONa H
Teneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U JalbHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNe CEKTPaIbHbIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[TpsimonuHEIHOE pacIpoCTpaHEHHUE CBETA.
OtpaxkeHue cBera.
[Tonyyenue n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
ONOTHYECKUN CBETOBO/I.
Xox myueil B cobuparolieil JInH3e.
Xop Jydeil B paccenBarolle JIMH3E.
[Tony4yeHnue n300paxeHnit C MOMOIIBIO JIMH3.
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. Ilpunnun neiictBus ¢oTtoannapara, MUKPOCKOIA U TEJIECKOIA.
10. Mopens rnasa.
11. Pa3noxeHue Genoro cBeTa B CIEKTP.



12. [Tomryuenue 6em10ro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomsl u onvimot.
1. MHccrnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrJja I1aJeHusl.
2. H3yueHue XxapakTepUCTUK N300paKEHUS MPEAMETA B IIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa IIPEJIOMIIEHUSI CBETOBOIO JIy4a OT yIJla aJcHUs Ha
TPAHULE «BO3AYX—CTEKIION.
[Tony4yenne n300paKeHUH C MOMOIIBIO COOMPAIOIECH JTHH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOMN CHUIIBI COOMpPArOIEii TUH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJIOro CBETa B CIIEKTP.
OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB MPU UX HAOIIOJACHUU Yepe3 IIBETOBBIC
(UITBTPHI.

Pa3znea 12. KBaHTOBLIC SIBJICHUA.

OmnsiTel Pesepdopna n mmanerapuas mozaens aroma. Moaens atoma bopa. Mcmyckanue n
norJomeHe ceeta atoMoM. KBanTel. JInHelyaTeie CIEKTPHI.

PagmoaktuBHOCTh. Anbda-, Oeta- u Tamma-usnydeHus. CTpoeHHE aTOMHOTO sJipa.
Hyxnonnas wmopnens aromHoro sigpa. M3otomsl. PaamoaktuBHble TmipeBpainenus. Ilepuop
[0JTypacnaja aTOMHBIX sLJIEp.

Nowus

SnepHble peakuyy. 3aKOHbI COXPAHEHUs 3apsiZI0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3U
aToMHBIX szaep. CBsa3p macchl M dHepruu. Peakumm cuHTte3a u geneHus suep. Mcrounuku
sHeprun CosHIA U 3BE3 .

Snepnas sHepreTuka. JIeMcTBU paguOAKTUBHBIX U3JIyYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrnexTpsl U3JIy4EHHUs U TOTJIOIICHHUS.

2. CnexTpsl pa3InYHbIX ra30B.

3. CmekTp BosOpoa.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cu€Tunka HOHU3UPYIOLIUX U3TyUYEHUH.

Perucrparus usnydeHus IpUpOIHBIX MUHEPATIOB U MPOJYKTOB.

.]Iaﬁopamopubte padomul u onvimol.

1. HaGmroeHue CIUTOIIHBIX U JTMHEHYATHIX CIIEKTPOB MU3ITYICHUSI.

2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YacTULBI 10 TOPMO3HOMY IyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTENBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBEHO--0000IIAOIINK ~ MOAYJh TpEAHA3HAYeH I  CHUCTEMaTH3allik |
0000IIeHNsT IPEMETHOTO COJIEPIKAHHS U OTIBITA JIEITEIFHOCTH, IPHOOPETEHHOTO TP H3YUYCHUN
BCEro Kypca (PM3MKH, a TaKkKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAAapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00y4arOUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMET.

[lpy wW3ydYeHUH [NAHHOTO MOIYJS PpPEATM3YIOTCS ¥ CHCTEMAaTH3HPYIOTCS — BUJIBI
NEeSITETPHOCTH, Ha OCHOBE KOTOPBIX 0OecreunmBaeTcs JOCTIDKEHHE TMPEIMETHBIX H
METaINpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHHus, (HOpMUpPYETCS eCTeCTBEHHOHAy4Has
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHMSA SBICHUA MNPUPOJBI U TEXHUKH,
OBIIQJICHUE YMEHHSIMHU OOBSICHATh (U3UYECKUE SIBICHUS, MPHUMEHSS TIONyYCHHBIC 3HAHHSA,
pemarh 3aa4, B TOM YHCJIe KaYeCTBEHHBIC U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNHMAIBHO NEeSITeIbHOCTHBIM XapakTep JaHHOTO pasfelia peaau3yercs 3a c4ET Toro,
4TO 00y4Yarolrecs BHIIOIHAIOT 331aHUs, B KOTOPBIX UM MpEAIaracTcs:



Ha OCHOBE IMOJIYYEHHBIX 3HAHHUI pacro3HaBaTh U HAyYHO OOBSACHATH (PU3HUECKUE SABIICHUS

B OKpPY’Karoler MPUPOAE U OBCEIHEBHOM KU3HU;

HCIIOJI30BaTh HAYYHBIC MCTO/AbI MCCJICIOBAHUSA CI)I/ISI/I‘-IGCKI/IX HBJICHHﬁ, B TOM 4YHUCJIC OJIA

IMPOBEPKU T'UIIOTE3 U MMOJTYUCHUS TCOPETHICCKUX BBIBOIOB,
00BACHATH HAayY4YHbIC OCHOBBI Hauboyiee BaKHBIX ,Z[OCTI/I}KGHI/Iﬁ COBPEMECHHBIX TGXHOJ’IOFHﬁ,

HAlmpumep, MPAKTUYCCKOro MCIIOJIb30BaHUA PAa3JIMYHBIX HCTOYHHKOB OJOHCPIrMHM Ha OCHOBC
3aKOHa MPEBpaAlICHUA U COXPAaHCHU BCCX U3BCCTHBIX BUAOB SHCPIUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3yuenne QuU3NKKM HAa ypOBHE OCHOBHOTO 0OmEro oOpa3oBaHMs HAMpaBlICHO Ha

JAOCTHIKCHHUC JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U ITPCAMCTHBIX O6p8.30BaTeJ'IBHBIX pe3yIbTaTOB.

B pe3yjibTaTte HU3Yy4YCHUSA (bHSI/IKI/I Ha YPOBHE€ OCHOBHOI'O O6I_I_ICFO O6p330BaHI/I$I y

oOyuarormierocst OyyT c(hOpMUPOBAHBI CIIEIYIOIINE TNIYHOCTHBIEC PE3YIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

— TPOSIBJICHUE WHTEPECa K HCTOPUUA M COBPEMEHHOMY COCTOSTHUIO POCCHICKOW (hHU3HUYECKOM
HaYyKWU;

— [IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HKOB,;

2) rpa:KIaHCKOTr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTHUBHOMY YUYacTHIO B 00CY>KJIEHUU OOIECTBEHHO 3HAUYMMBIX U ITHUECKUX
poOJIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHEHHEM JOCTHKCHUH (PH3UKH;

— OCO3HaHHE BAKHOCTU MOPAJIbHO--3TUYECKUX TPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) 3cTeTMYECKOro BOCTIMTAHUS:

— BOCIIPUSTHE ICTETHMUECKUX KauyecTB (PU3MUYECKOW HAayKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUIHOCTH;

4) 1eHHOCTH HAYYHOT'0 MO3HAHUA:

— OCO3HaHHE IIEHHOCTH (DU3MYECKON HAyKHW KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaXKHEUIIEH COCTABIISIIOLIEH KYIbTYpHI;

— pa3BUTHE HAYYHOH JIFOO03HATEIHHOCTH, MHTEPECa K UCCIIEeI0BATENIbCKON AeSITENbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS M IMOIMOHAIBHOTO 0J1arONOJTyYHA:

— OCO3HaHME LIEHHOCTH 0e30macHoro obpasa *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpPTe, Ha JOpOrax, c
ANEKTPUUYECKUM U TEIIJIOBBIM 000PYIOBAaHUEM B JIOMAIIHUX YCIOBHSIX;

— copMHUPOBAHHOCTH HaBBIKA pedIeKCHH, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

— aKTUBHOE y4YacTHe€ B PEIICHUU MPAKTUYECKHUX 3a/a4 (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3allM, TOpoJa, Kpas) TEXHOJOTMYECKOM U COUMaIbHOM HANpaBIEHHOCTH,
TPeOYIOIMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHU,

— WHTEpEC K MPAKTUUECKOMY U3YUEHHUIO MPOQECCui, CBI3aHHBIX ¢ (U3UKOM;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:



e — OpHCHTalMsS Ha MPUMCHCHHE (PU3NYCCKUX 3HAHWH I pEIIeHUs 3aaa4 B 00JacTH
OKpYKarolle cpenbl, MIIAHUPOBAHUS MOCTYIKOB U OIICHKHM WX BO3MOXHBIX TOCIEICTBUN
JUTSL OKPYIKAIOIICH CpPeJIbl;

e — OCO3HAHME IIOOATBLHOrO XapaKTepa KOJOTHICCKUX MPOOJIeM U IyTel UX PEIICHUS;

e §8) azanTanuM K U3MEHSIIOIUMCS YCJIOBHSIM CONMATbHON U MPUPOTHOI Cpeabl:

e — MOTPeOHOCTh BO B3aWMOJCHCTBHHM TPU BBIMOTHCHUH WCCIICIOBAaHUN ¥ IMPOCKTOB
(bU3HUYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHX;

e — [OBBINICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUICCKYIO JICATEIBHOCTD;

e — MOTpPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHHWI, B TOM 4YHclie (HOpPMYyJIUPOBATH HJIEH,
MTOHSTHSI, TUTIOTE3bI O (PU3HUYECKUX OOBEKTAX U SIBICHUSX;

e — 0CO3HaHHE NCHUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

® — [JJAHMPOBAHHUE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3UUYECKUX 3HAHMIA,

® — CTpeMIICHHE aHATM3UPOBAThH U BBISBIITH B3aUMOCBSI3H MPUPOIBI, OOIIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOIb30BaHUEM (PU3NICCKUX 3HAHUI;

e — OICHKAa CBOMX JICUCTBUH C Y4YETOM BIHMSIHHMSI HAa OKPYXKAIOIIYIO CPEIy, BO3MOXHBIX
rJ100aJIbHBIX OCJIEICTBUM.

METAINIPEIJMETHBIE PE3YJIbTATBI

B pesymprare ocBoeHHs mOporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydatomierocss OyayT cGhOpPMHpPOBaHBI MeTanpeaMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIIME I103HABaTeIbHbIC YHHUBEpCaJlbHble Y4eOHbIe JEHCTBUS, KOMMYHUKAaTHUBHbBIE
YHHMBEpcaJibHble YUeOHbIE IeHCTBUS, PETYIISITUBHbBIE YHUBEPCAIbHbIE yUeOHbIE NEHCTBHUS.

ITo3HaBaTebHbIE YHUBEPCAJTBHBLIC yqeﬁm,le JeHcTBUA

ba3oBble Jornueckne aeicTBUs:
® BBIBIATH U XapaKTEPU30BATh CYNIECTBEHHBIC MPU3HAKUA OOBEKTOB (SIBICHUN);
® YCTaHABIMBATH CYIIECTBEHHBIA MPU3HAK KIACCU(PUKALMU, OCHOBAHUS AJISI 00OOIICHUS
Y CPaBHEHUS,
® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B paccCMaTpUBaeMbIX (akTaxX, JaHHBIX H
HAOIIOICHUSAX, OTHOCSAIINXCS K (PU3MUECKUM SIBICHUSIM;
® BBIBIATH MPUYUHHO--CIEACTBEHHBIE CBS3W NPU U3YYCHUU (UBUYECKUX SIBICHUN U
MPOLECCOB, JENaTh BBIBOABI C MCIIOJIb30BAaHUEM JEAYKTHUBHBIX WM WHIYKTUBHBIX
YMOSaKJI}OLIeHHfI, BBIIBUT'aThb TUIIOTE3bI O B3ANMOCBA3AX (bPISI/IquKI/IX BCJIIMYHMH,
® CaMOCTOSATENTLHO BBHIOWpATh CMOCO0 pemieHUs y4yeOHOW (u3nmueckod 3amauun
(cpaBHEHHE HECKOJBKHUX BapUAaHTOB pEIIEHUs, BHIOOp HamOoJsiee MOIXOMSIIETO C
y4E€TOM CaMOCTOSTEIbHO BbIIETICHHBIX KPUTEPHUEB).
ba3zoBble uccieaoBarejibckue JecTBUS.
® HCIOJIb30BAaTh BONPOCHI KAK MUCCIEA0BATENBCKUIA NHCTPYMEHT IO3HAHUS;
® [IPOBOAUTH [0 CAMOCTOSITENBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
buznYeCKUit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SBICHUS;
® OIEHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH MH(POPMAIIUIO, TIOJYYEHHYIO B XOE
HCCIIEIOBAHUS UJIU DKCIIEPUMEHTA;



caMOCTOATEeNIbHO  (opMynupoBaTh 0000IIEHHST ©  BBIBOJBI IO  pe3yJbTaTaM
POBEIEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHHS,

MIPOTHO3MPOBATH BO3MOXKHOE JalbHENIIee pa3BUTHE (PU3UUECKHUX MPOIIECCOB, a TAKKE
BBIJIBUTATH TIPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Paborta ¢ nnopmanmeii:

OPUMEHATHh Pa3jIMyHble METO/bl, MHCTPYMEHTHI M 3alpoChl MpPH IMOHCKE U OTOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MPEUIOKEHHON yueOHO (hu3nvecKoi 3a1auu;
aHATM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIMIO PA3TUUHBIX
BUJOB U (pOPM IPEICTABICHHUS;

CaMOCTOSATENIFHO BBIOMpATh ONTHMANbHYIO (GOpMy MpeiacTaBieHus HHpopManuu u
WITIOCTPUPOBATh pELIaeMble 3a/a4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoi U UX KOMOMHAITUSIMH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

B XO0JIe OOCYXJIeHHUS Y4YeOHOro marepuaia, pe3yiabTaTOB JIAOOPATOPHBIX pPabOT u
MIPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MO TEMbI M BBICKa3bIBAaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4U ¥ MMOIep )KaHnue OJIar0XKellaTeIbHOCTH OOIICHNUS,
COMOCTABJISITH CBOU CYXIEHUS C CYXICHHSIMH JIPYTUX YYaCTHUKOB JHAJIOTa,
00HapYKUBATh PA3ININE U CXOACTBO MO3UIIHI;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBIATh  PE3yJbTAaThl  BBIMOJHEHHOTO  (DM3WYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh M WCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAWBHIYAILHON PaOOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIeMsr,

NPUHUMATh 1€ COBMECTHOW J1eATETbHOCTH, OPraHW30BHIBATH JACUCTBUA MO €&
JTOCTYIKEHUIO: PaCIPeIeNIATh POJIH, 00CYXIaTh MPOIECCHl U PEe3yJbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOICH;

BBITIOJHATh CBOKO 4YacTh PaOOTHI, JOCTHUTas KaueCTBEHHOTO pe3yibTaTra MO CBOEMY
HATPABIECHUIO U KOOPAUHUPYSI CBOU JACUCTBUS C APYTUMHU WICHAMHU KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMA TPOAYKT MO KPUTEPUSM,
CaMOCTOSTENNbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JedcTBUA

Camoopranuzanus:

BBISBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOUUX I peIIeHUs
bu3nUecKux 3HaHUMH;

OpUEHTUPOBATbCA B PA3IMYHBIX MOAXOAAX NPUHATUSA pEIICHUH (MHIMBUIYAJIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATHE PEIICHUH IpynIoil);

CaMOCTOSITENIFHO COCTAaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBAaTh MIpearaéMble BApUAHThI PELIEHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pPEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

JaBaThb aICKBATHYIO OLICHKY CUTyallu U MpCjiaraTh IjiaH eé U3MCHCHHUA,



OOBSACHATH MPHUYMHBI JIOCTHXKEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAESTEIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJI BBIOJHEHHUS (PU3NIECKOTO
UCCJIEIOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIHCTB, H3MEHUBIIHXCS
CHUTYyaIHii, yCTAHOBJICHHBIX OIMIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUSM;

CTaBUTH ce€0s Ha MECTO JAPYTOro YeJOBEKa B XOJE CIOpa MM JTUCKYCCUU Ha HAYYHYIO
TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIMMOKY MNpHU pEUIeHWH (GHU3UYECKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHbIE TEMBI M TAKOE K€ IIPaBoO JPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenuss B 7 kJjacce mnpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

UCTIOJIB30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HAOIIOICHNUE,
OKCIEPUMEHT, MOJEINb, TUIIOTE3a, CAMHULBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJICKYII,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKUJKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  IMPSAMOJMHEHHOE),  TpPaeKTOpHs,
paBHOAEHCTBYOIass cuia, jaedopmarus (ympyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnuyats sBieHus (auddys3us, TEII0BOE ABMKEHHE YaCTHILl BEIIECTBA, PABHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE IBW)KCHUE, WHEPLHUsS, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPIBIX TEJI C 3aKPEIUIEHHOM OChbI0O BpallleHMs, Iepejada JaBieHUs TBEPIBIMU
TeJIaMU, KUAKOCTSIMH U razaMH, aTMOC(hEepHOe JaBlIeHue, JIaBaHue Tell, IPeBPalleHus
MEXaHMYECKOW YHEPTHH) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYEeCcKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3YyUCHHBIX (PU3MUECKUX SIBICHUH B OKPYXAaOLIEM MHUpE, B
TOM 4Yucie (pu3uyecKkue SBICHHS B MPHPOJE: MPUMEPHI JABIKEHHS C Pa3TUYHBIMUA
CKOpPOCTSIMH B >KMBOH W HEXHBOW NpHUpPOJE, JEHCTBUE CHIIBI TPEHUS B HPUPOJIE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS Ha >KMBOM OpraHu3M, IJIaBaHHUE DbIO,
pBIYard B TeJe YeJOBeKa, NMPH ATOM IMEPEeBOAUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJIETISITH CYLIECTBEHHbIE CBOWCTBA (TIPU3HAKHN) (PU3NUECKUX SBICHUI;

OIKCBIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3HUECKHUE SBJICHUS, UCHIOIb3Ys (PU3NUECKUE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPETHSS
CKOpOCTh, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BeC Teja, CHJIa TpPEHUs, JaBJCHUE
(TBEpOro TeNa, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHWdeckas pabora,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIBI, KO3(PQHIMEHT TMOJNe3HOTO JCWCTBUS
MEXaHM3MOB, KMHETHUYECKAasl W MOTCHIIHAbHAS SHEPTHs), TPU OIMCAHUU TPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJTMUNH, X 0003HAYECHHUS U €IUHULIBI
(GU3NUeCKUX BENUYMH, HAXOAUTHh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIHMYWHAMH, CTPOUTH Tpa(UKH H3YYEHHBIX 3aBHCUMOCTEH
(bU3UYECKUX BEIIMYNH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHe SIBIEHUS M TPOLECCHI, HCIONb3Ys
IpaBHJia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH



Apxumena, TpaBWIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE TPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHUsS MEXAaHWYECKOM HHEpruu, IpU OSTOM JaBaTb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAYKEHHE;

OOBSCHATh (U3UYECKUE SIBICHUS, IPOLECChl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYalMi NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh INPUYMHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTh OObsICHEHHE U3 1—2 JOrMYecKUX LIaroB ¢ ONOpPOW Ha
1-2 wu3yueHHBIX CBOiicTBa (U3MUYECKUX SBICHHUN, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pewath pacuéTHble 3aaud B 1-2 1eHCTBHSA, HCHOJIb3Ys 3aKOHbI U (OPMYJIBI,
CBsI3bIBalOIME (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJadd
3allUCBIBaTh KPATKOE YCIIOBHUE, MOACTABIATH (U3NYECKHUE BEIMYMHBI B (HOPMYJIBl U
IPOBOJUTH Pacy€Tbl, HAXOAUTh CIIPABOYHbIC JAHHbIC, HEOOXOAMUMBIE IJISl pEIICHUsS
3aJa4, OIEHUBATh PEATMCTUIHOCTD MOJYYCHHON (PU3NYECKON BEIMIHUHEI,
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU TOMOIIH (PHU3HUECKUX
METOJI0OB, B OINMCAHUM MCCIEAOBAaHUS BBIJCIATH IPOBEPAEMOE IPEIIOI0KEHNE
(runotesy), pa3nuyaTh U HHTEPIPETHUPOBATH IOJYYEHHBIM pe3yibTaT, HAaXOIUTh
OLIMOKH B XOJI€ OIbITA, JI€aTh BBIBOJBI I10 €T0 Pe3yibTaTam;

IPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (PU3NYECKUX CBOMCTB
Tes:  (OpPMYIMpPOBATh IPOBEPSiEMble NPEINONIOKEHUs, COOUPATh YCTAHOBKY U3
IPEJI0KEHHOTO0 000PYJ0BAHHUS, 3aIIUCHIBATh XO/1 ONbITA U (POPMYIUPOBATH BHIBOJBL;
BBITOJHATh NPSIMbIE U3MEPEHMSI PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHON MOTPEITHOCTH U3MEPCHHIA,
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYToil ¢
HCIIOJIb30BaHUEM IPSMBIX U3MEpPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHM JIBUKEHUS TeEJla, CHUJIBI TPEHUS CKOJIBKEHUS OT BeEca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TeJ, CUJIbl YIPYTOCTH OT yAJUHEHMS MPY>KUHBI, BBITAIKUBAIOLIEH
CWIBl OT OOBEMa MOrpyXEHHOM YacTM Teda M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Tesa, OT TIIIyOWHBI, Ha KOTOPYIO MOTPY>KEHO TeJoO,
YCIOBUH TJIaBaHMS TeJ, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4€OHOrO HCCIIEeIOBaHMUS, COOMpATh YCTAHOBKY M  BBIIOJHATH
U3MEpEeHUs, cleaysl NMPeUIoKEHHOMY IUIaHy, (PUKCHpOBaTh Pe3yibTaThl MOTYYEHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOiaull M TpaduKoB,
JIENIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

MPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKHX BEJIWYUH (TUIOTHOCTh BeEIECTBa
KUAKOCTHU W TBEPAOrO Te€la, CWJIA TPEHHUSI CKOJIBXKEHHSA, JAaBICHUE BO3AyXa,
BBITAJIKUBAIOIIAs CHUJA, JEMCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTh TEJoO,
KOA(p(UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CleAys MNPesIOKEHHON
MHCTPYKILMU: TIPU BHIOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISTH 3HAUEHUE NICKOMOM BEIMUMHBI;

coOnrofaTh TMpaBuja TEXHUKHM Oe30MacHOCTH TMpu  pabore ¢ 1ab0paTOpHBIM
00opyaOBaHUEM;

yKa3blBaTh MPUHIMMBI JCHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECsS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HETOABMKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;



XapaKTepU30BaTh MPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpPOM Ha WX OMNHCAaHUA (B TOM YHCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THIPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC,
apeoMeTp), UCIOB3Ysl 3HAHHS O CBOWCTBAX (PM3UYECKHUX SIBJICHUNA M HEOOXOJIMMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMI0 O MpHUMepax) MPAKTHYECKOrO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpPAaHEHHs 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOIO IIOBEIACHHS B
OKpYXaroIlIeH Cpeae;

OCYHIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETe B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCSA 3HAHUN U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIICISITh HH(GOPMAIIUIO, KOTOpas SIBISIETCS MPOTHBOPEUUBON
WM MOKET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BAaTh IPH BBINOJIHEHUH YUEOHBIX 3a1aHUN HAy4YHO--TIOMYJIAPHYIO JIUTEPATYPY
(U3NYECKOT0 COJEp)KaHUsS, CIPABOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIAJCTh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU W3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

Co3/1aBaTh COOCTBEHHBIE KpaTKHUE MUCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HUCTOYHUKOB MH(POpPMAIK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MyOJIUYHO AeNaTh
KpaTKue COOOIICHHSI O pe3yibTaTax MPOEKTOB WM YUeOHBIX UCCIEeIOBAaHUI, IPU 3TOM
IpaMOTHO HWCHOJB30BAaTh M3YYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3CHTALNEH;

IPY BBIMOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIIEAOBAaHUM pacrpeneniTs 00sS3aHHOCTH B
IpyIIEe B COOTBETCTBHHU C IIOCTABICHHBIMU 3a/1a4aMH, CJIEANTH 32 BBIITOJIHEHUEM IUIAHA
NeMcTBUHM, aZeKBaTHO OIIEHMBAaTh COOCTBEHHBIH BKIJIAJ B JEATEIbHOCTb TIPYIIIIHI,
BBICTpAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJECHCTBHE, YUNTHIBAsI MHEHUE OKPYKAIOIIHX.

K koniy oOyueHus B 8 kJiacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIINXCSI YMEHUI:

MCIIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABM)KECHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHHS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tena,
HaCBILICHHBIN ¥ HEHACBILICHHBIN I1ap, BIAXXHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSISA
DHEPrus, TEMJIOBOM ABUTaTENb, JIEMEHTAPHBIN AIEKTPUUECKUN 3apsll, dJIEKTPUIECKOe
1oJie, MPOBOJHUKU W JUAIEKTPUKH, TOCTOSIHHBINA 3JIEKTPUYECKUH TOK, MarHUTHOE
ToJIE;

pa3iauyaTth SIBIEHHA (TEIJIOBOE pacCIIMpPEHHE U CXKaTHE, TEIUIoNepenada, TEMJoBOe
paBHOBECHE, CMauMBaHWE, KaNWUIIPDHBIE SBICHUS, WCIAPEHUE, KOHICHCALUS,
IUIABJICHUE, Kpuctaym3anuss  (OTBEpIEBaHUE), KAIIEHUE,  TeIulonepenadya
(TEmIonpOBOHOCTh, KOHBEKIUS, W3JIy4YEHHUE), DJIEKTpU3aLHUs Tell, B3aUMOJIEHCTBUE
3apsA0B, JEUCTBUS DIIEKTPUUYECKOIO TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuToB, JAEWCTBHE MAarHUTHOIO MOJIS Ha MPOBOAHHUK C TOKOM, 3JIEKTpPOMarHuWTHas
UHAYKIUSA) TO0 ONHCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacro3HaBaTh IPOsIBJICHHE N3YYEHHBIX (QU3NYECKUX SBJICHUM B OKpPY’KaIOILEM MHUPE, B
TOM 4yucie (U3MYecKHe SBJIEHUS B TPUPOJE: TOBEPXHOCTHOE HATSKEHHE U
KalWUIIpHBIE SIBJICHHUS B NPHUPOAE, KPUCTALUIBI B Mpupoje, usiaydeHue CounHia,



3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, OSIEKTPUYECTBO JKUBBIX OpPTaHHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpel( MOJII0COB, pOJib MAarHUTHOTO MOJS JUIS KHU3HH Ha
3emiie, MOJSIPHOE CHUSIHUE, IIPU 9TOM MEPEBOAUThH IMPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3HUECKUX SBJICHUH;

OIMCHIBATh U3YYCHHBIC CBOMCTBA Tel U (pU3MUECKHUE SBICHUS, UCTIOIB3Ys (PU3NIECKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHsSISI SHEprus, KOJUYECTBO TEIUIOTHI, YyJAEIbHAs
TEIUIOEMKOCTh ~ BEILLECTBA, YyJE€lbHas TEIUIOTa IUIABJICHUS, YJAEJIbHAas TeIIoTa
napooOpa3oBaHus, yjAelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(QQPHUIMEHT IOJE3HOrO
JeMCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJIbHAS BIAXKHOCTb BO3JyXa, JIEKTPUUYECKHUH
3apsl, CHUJla TOKA, OJJIEKTPUYECKOE HAaIpsDKEHHWE, COINPOTUBIEHUE IPOBOJHUKA,
YAEIbHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JEKTPUUECKOT0 TOKA), IIPU
ONHCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3YEMbIX BEJIUYUH,
0003HaueHMs M eMHUIbI (U3NYECKUX BEJIWYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILUE
JaHHYI0 (U3UYECKYI0 BEIUYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBIEHUS M IIPOLIECCHI, HUCIONIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOpUH CTPOECHMS BEIIECTBA,
OPUHIUI CYNEpHo3uIUM Moje (Ha KayecTBEHHOM YPOBHE), 3aKOH COXPaHEHUs
3apsaga, 3akoH Oma U1 ydacTka nenu, 3akoH J[xoyns—JleHuna, 3akoH COXpaHEHUs
DHEPTUH, MPH STOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U 3alMCHIBATH €TO
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (hU3HMYEecKHe MPOLEecChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyauuin MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
NPUYMHHO-CJIEICTBEHHBIE CBS3M, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX LIaroB ¢
ornopoif Ha 1-2 U3y4YeHHbIX CBOMCTBA (PM3NYECKUX SBICHUHN, GU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemarhs pacy€THble 3agaud B 2-3 JEMCTBUS, MCNOIb3Ys 3aKOHbI U (HOPMYJIbI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUA 3aJauu
3aMMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JAJIS PELICHUs 3aJauH,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE AJIs €€ PEelIeHuUs, IPOBOJUTh pacu&Thl U
CpaBHUBATh MOJIy4€HHOE 3HaUeHUe (PU3NYECKON BETMUUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO PEIIUTh MpU TMOMOIIU (PUINIECKUX
METOJIOB,  MCIIONb3Yysl ~ ONUCAaHWE  MCCIENOBaHUS,  BBIIEIATH  MPOBEPSIEMOE
MPENIOJIOKEHNE, OLIEHWBATh MPaBUWJIBHOCTh TMOPSAKAa MPOBEICHUS HCCIEI0BaHUSA,
JIENIaTh BBIBOJIBL,

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes (KamWUISIPHBIE SIBICHHS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béMa,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCAa OCTBIBAHUS U HarpPEBAHUS NPU U3ITyUYEHUU OT LIBETA
u3NMyvaromeil  (mornomaromnieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHsl BOJBI  OT
TEMIEPATypbl JKUIKOCTH W IUIOMIAgu €€ TOBEpXHOCTH, OJEKTpHU3alus Tel U
B3aMMOJIEMCTBUE DIIEKTPUYECKUX 3apsIiOB, B3aUMOJECHCTBUE IMOCTOSHHBIX MAarHUTOB,
BH3yaJIM3alysl MArHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, I€HCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuUTa, CBOMCTBA 3JIEKTPOJIBUrATENs
MOCTOSTHHOTO TOKa): (OopMyJIHMpoBaTh NPOBEPSEMBIE TPEANOIOKEHUs, COOMpaTh



YCTAaHOBKY M3 IPEUIOKEHHOIO0  00OpYyAOBaHMs, OIUCBHIBaTh XOJ OIbITa U
(bopMyIHpOBaTH BHIBOAKI;

BBIIOJHATh NPSMbIE U3MEPEHUS] TEMIIEPATypbl, OTHOCUTEIbHOW BIAQXXKHOCTH BO3/yXa,
CHJIBI TOKA, HANpPSDKEHUS C MHCIIOJIIb30BAHMEM aHAJIOIOBBIX IPUOOPOB M JIAaTYMKOB
(Gu3n4ecKux BEIMYUH, CPAaBHUBATh pPE3yJbTaThl H3MEPEHUH ¢ y4E€TOM 3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMUYUHBI OT JPYTOH ¢
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHHS MPOBOAHUKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUs U YJEJIBHOIO CONPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYIIET0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha IPOBOJIHUKE,
UCCJICIOBAaHUE I10CIIE0BATEIbHOIO U MAapaJljIeIbHOTO COEJUHEHUH IPOBOJHHUKOB):
IUITAHUPOBATh HCCIE0BaHUE, COOUPATh YCTAHOBKY M BBIIOJHATH U3MEPEHMs, CIeays
IPEJJIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTaThl OJYYEHHON 3aBUCUMOCTU B BUJIE
TaOIHI U TPaQHKOB, AETATh BBIBOAKI 110 pE3yJIbTaTaM HCCIIeIOBAHNUS;

IPOBOJUTh KOCBEHHbIE W3MEpEHUs (U3UUECKUX BEIMUYUH (yJesIbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJIEHUE MIPOBOJHUKA, pPa0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEI0KEHHON MHCTPYKIUH, U BBIYUCIISTh 3HAUEHUE BEJTUUNHBL;

coOuoaTh TpaBWia TEXHUKH Oe30mMacHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € OMOPOM HAa UX ONHMCAHUS (B TOM YHCJE: CUCTEMAa OTOILICHHUS JIOMOB,
TUTPOMETP, MapoBasi TypOMHa, aMIIepMETP, BOJBTMETP, CUETUYMK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IIOCTOSIHHOTO TOKA), HWCIOJIb3ysS 3HAaHUS O CBONCTBaX (U3MUECKUX SBJICHUH U
HeoO0XxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUYECKHUE YCTPOMCTBA M W3MEPUTENIbHbIE MPUOOpPHI IO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHHs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCJIEN0BATEIbHBIM U NapauIeIbHbIM COCIUHEHUEM
AIIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX Lenei;
IPUBOJIUTH MpPUMEPHl (HAXOAUTh MHPOpPMAIMI0 O MpHUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOOpaMH M TEXHUYECKUMH yCTPOWCTBAMU,
COXpaHEHMs 3/I0pOBbSi M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXaroIlIeH Cpeae;

OCYHIECTBIISATh TMOUCK HHpopManuu ¢usnueckoro coaepxanus B HHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M MYTEM CpaBHEHHUS JOIMOJHUTEIbHBIX HCTOYHUKOB
BBIIETATh MHGPOpPMAUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BHITIOJIHEHUH YUeOHBIX 33aJjaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYPY
(GU3NUECKOro Co/Aep)KaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;



CO371aBaTh COOCTBEHHBIC MHCHbMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHHs, 00001as
nH(}pOpMaII0 M3 HECKOJbKMX MCTOYHUKOB (PU3MYECKOTO COJICP)KAHUS, B TOM YHCIIC
nyOJIMYHO  IPENCTaBIsATb  PE3yJbTaTbl I[POEKTHOM WM HCCIENOBATEIbCKOMN
JESTEIIbHOCTH, TP 3TOM TPaAaMOTHO UCIOJIL30BaTh M3YUYCHHBINA MOHATHIHBIN ammapar
Kypca GU3UKH, COMPOBOXKIATh BRICTYIUICHUE TIPE3CHTAIINCH;

IIPU  BBINIOJIHEHUH YYEOHBIX TMPOEKTOB M HCCICIOBAaHUN (DU3UYECKUX IPOIIECCOB
pacnpenensaTh 00sI3aHHOCTH B TPYNIE B COOTBETCTBHH C IOCTaBJICHHBIMH 3aJa4aMH,
CICIUTHh 3a BBIOJHCHHEM IUTaHA JEUCTBUH W KOPPEKTUPOBATh €ro, ajaeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAQJ B  JCATCIBHOCTh  TPYIIBI,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TTPOSBIISISE TOTOBHOCT Pa3pemiaTh KOH(IUKTHI.

K koniy oOyudenus B 9 kjiacce mpeaMeTHbIE pe3ysibTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

UCIIONIb30BaTh TOHATHS: CHCTEMa OTCu€Ta, MaTepUalbHAas TOYKA, TPACKTOPHSI,
OTHOCUTEIIbHOCTh MEXaHUYECKOTr0 JIBMKEeHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TpEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh W TMEPErpy3Ku, IEHTP
TSDKECTH, a0CONIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOro Tella, PaBHOBECHE,
MEXaHUYECKHUEe KoNeOaHWsi U  BOJHBI, 3BYK, UH(QPa3ByK ¥  YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIEKTPHl HCIyCKAaHUS W TOTJIONICHHs, anb(da-, Oera- W ramma-
U3ITyYeHUsl, H30TOIIBI, sSiACpHAs YJHEPTeTHKA,

pasnuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJUHEHHOE JIBH)KCHHE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE TBMKEHHE, CBOOOTHOE TTaJICHUE TEJI, PABHOMEPHOE
IBUKEHHE [0 OKPYKHOCTH, B3aHMOJCHCTBHE TN, PEaKTUBHOE JBUKCHHE,
Kosie0aTeNbHOE NIBIDKEHUE (3aTyXamlllue W BBIHY)KJIEHHBIE KoleOaHus), pPe30HaHC,
BOJIHOBOC JIBIDKCHHE, OTpPaXXEHHE 3BYyKa, TPSIMOJMHEWHOE PACIPOCTPAHCHHE,
OTpa)KE€HUE U MPEJIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETA,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JHMHEHUATOr0 CHEKTpa H3ITYYECHHUS)
M0 OIMCAHUIO WX XaPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIHX
JTaHHOe (U3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3MUECKHX SBIEHUIN B OKpY’KaroIeM Mupe (B
TOM 4yHcie (U3NUECKUe SBICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
CoTHEeYHOM CHCTEMBI, PEAKTUBHOE JBUKEHHE KUBBIX OPTraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICCHHE, CCHCMHUYECKHE BOJIHBI, I[yHAMH, 3XO, IIBETa TEII,
ONITHYECKHWE SBIICHUS B  TPHPOJAE, OHOJOTHYECKOe  JCHCTBHE  BUIAMMOTO,
yIbTPaduOIETOBOTO M PEHTTEHOBCKOTO H3JIYYEHUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
$OH, KOCMHYECKHE IIy4H, PaAHUOAKTHUBHOE W3JIYYCHHE TMPUPOTHBIX MHHEPAJIOB,
NEeHCTBUE PaIMOaKTUBHBIX M3IYYSHHH HA OPraHU3M 4YeJOBeKa), IPU ITOM MEePEBOIUTH
MPAKTUYECKYIO 337ady B Y4eOHYIO, BBUICISATH CYIISCTBEHHBIC CBOWCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yUEHHBIE CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PUINUECKUE
BEJIMYMHBI (CpeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM ABMKCHUU,
YCKOpEHHUE, MepeMellleHne, MmyTh, YIIIOBas CKOPOCTh, CHJIa TPEHHUS, CHJIa YIPYTOCTH,
CUJa TSDKECTH, YCKOPEHHE CBOOOIHOTO MaJCHMsI, BEC Tella, UMITYJIbC TeJa, UMITYJIbC
CHWJIBI, MEXaHUYeCcKasi padoTa U MOIIHOCTb, MMOTCHIHAIBHAS SHEPTHS Teja, MOJTHITOTO
HaJl TIOBEPXHOCTHIO 3€MJIH, MIOTEHIMAIbHAS SHEPTUS CXKATOW NPYKUHBI, KHHETUYEeCKas



SHEprus, IOJHAas MEXaHWYecKas SHEeprus, MepuoJ M 4YacToTa KOJIeOaHUH, JUIMHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTEIb NPEIOMIICHUS
Cpezpbl), IPH ONHCAHUM NPABHIIBHO TPAKTOBATh (DU3MUYECKHH CMBICT HCHOJIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHULBl (PU3NYECKHX BEIMYMH, HaXOIUTh (HOPMYJIH,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYI BEIMYUHY C JPYTUMHU BEIUYMHAMH, CTPOUTH
rpaduKy U3yYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUs 3HEPIMH, 3aKOH BCEMHUPHOI'O TIATOTEHUS, NPUHLUI CYNEPHO3ZULUHN CHII,
IPUHIUI OTHOCUTENbHOCTHU [anunes, 3akoHbl HproTOHA, 3aKOH COXpaHEHUs1 UMITYJIbCa,
3aKOHBl OTPaKE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOI'O YHMCEJ MpU SAEPHBIX peakUMsX, IpU 3TOM JaBaThb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAYKEHHE;

OOBSICHATh (hr3HMYEecKHe MPOLEcChl UM CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyalUl  IpPaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  MPUYHUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX ILIaroB ¢ ONOpPOoil Ha 2—
3 u3yueHHBIX CBOMCTBA (U3UYECKUX SABJICHUM, (U3UUYECKUX 3aKOHOB HIH
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3a/1a4M (OIHUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIOIb3YsI
3aKOHBI U (POPMYIIBI, CBSI3bIBAafONINE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/layd 3allUChIBaThb KPAaTKOE YCJIOBME, BBIABIATH HEJOCTAIOLIUE WU
U30BITOYHBIE JTAaHHBIC, BHIOWPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIS PELICHUs,
OPOBOJIUTH PAacy€Thl M OLIEHWBAaTh PEATUCTUYHOCTh IOJTYYEHHOIO 3HAYEHUS
(U3UYECKON BEJIMYUHBIL;

pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpU TMOMOIIK (PUINYECKUX
METOJIOB,  MCIOJNb3Yysl ~ ONUCAaHWE  MCCIENOBaHUS,  BBIIEIATH  MPOBEPSIEMOE
MPENIOJIOKEHNE, OLIEHWBATh IPAaBUWJIBHOCTh MOPSAKAa IPOBEIACHUS HCCIEI0BaHUSA,
JieNaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yJIbTaThl HAOIIOICHUI U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Ten (M3y4eHHne BTOpOro 3akoHa HplOTOHA, 3aKkOHAa COXPAHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuoja KojiebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJI€OAHUMN, MPSMOIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3lio’keHHe OeJIoro cBeTa B CHEKTpP, U3yueHHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakeHHMsl MpeaMmera B coOMparoliel JIMH3E,
HAOJIIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IYUYEHHs): CaMOCTOSTEIbHO
coOuparh yCTaHOBKY M3 H30BITOYHOr0 HAabOpa 000pyI0BaHMsI, OUCHIBATH X0 ONBITA U
€ro pe3yJbTaThl, (GOPMYIUPOBATH BBIBOIBI;

IOPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 MPSMBIX W3MEPEHUH, OINpenenss cpenHee
3HaYeHHe H3MepseMoil BeNUUMHBI ((OKYCHOE pacCTOsHHUEe COOUpAIOLIeH JIMH3bI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

IIPOBOJAMTH HCCIIEIOBaHHE 3aBUCUMOCTEN (U3NYECKUX BEIUYHUH C HCIOJIb30BAaHUEM
OpSIMBIX M3MEPEHUN (3aBUCHUMOCTb IIyTH OT BPEMEHM IIPM PaBHOYCKOPEHHOM
JIBUKEHUM 03 HaualbHOW CKOpPOCTH, TMepuoja KoJieOaHHM MaTeMaTHYecKOoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJla OTPa)KE€HHsI CBETa OT yrja MaJeHUs U
yria MpeloMIICHHs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIEOBAHUE, CAMOCTOSTENEHO
coOMpaTh YCTaHOBKY, (HUKCHUPOBAaTh pe3yJabTaTbl IOJIYYEHHOW 3aBHCUMOCTH



(Gu3n4ecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOABI MO Pe3ysbTaTaM
UCCJIEIOBAHMSI;

NPOBOJIUTh KOCBEHHBIC H3MEpEHHUS (HU3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpPEHHE Tejia MPU PAaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOJHOTO MaCHHUS,
KECTKOCTh NPYKUHBI, KOXPPUIUHUEHT TPEHHsI CKOJBKEHUS, MeXaHHueckass padora u
MOIIHOCTb, 4YacToTa M MepHoA KoleOaHMH MaTeMaTHMYeCcKOoro MU IpPYKUHHOIO
MasTHUKOB, ONTHYECKas CWIa COOMpAloOmield JIMH3BI, PaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY M BBIIOJHATH
U3MEpEHUS, CeNysl NPEIIOKEHHON MHCTPYKLMH, BBIUUCIIATh 3HAYEHUE BEJIMYUHBI U
AQHAIN3UPOBATh IIOJYYEHHBIE pE3yJbTaTbl C YYETOM 3aJaHHOW IOIPEHNIHOCTH
U3MEPEHHU;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPWU3HAKW M3YYCHHBIX (DU3MYECKHX MOJENEH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IUTaHEeTapHasi MOJEIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O Spa;

XapaKTepu30oBaTh MPUHLUIBI JAEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOPOH Ha UX OMMCAHUS (B TOM YUCIIE: CIUAOMETP, TaTUUKU MOJIOKECHHUS,
paccTOsHUS M YCKOPEHHMsI, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToarnnapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), wucrosib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPU PEIIeHUU y4eOHO--
NPAaKTUYECKUX 3ajlay, ONTUYECKUE CXEMBbI JJIs1 MOCTPOCHUS M300paXKeHUH B IIIOCKOM
3epKajie U coouparolei JTuH3e;

IPUBOJIUTH MpUMEPHl (HAXOAUTh MHPOpPMAIMI0 O MpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUH B TIOBCEJIHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpPAaHEHHs 370pPOBbsi M COONIIOJIEHHS HOPM OSKOJOTHYECKOIO TIOBEACHHS B
OKpYXKaroIleH Cpeae;

OCYILECTBIIATh MOMCK HHPOpManuu (uzndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs TOUCKOBBIM 3allpoCc, HAXOAUTh IIYTH OIpeIeiIeHus
JIOCTOBEPHOCTH TOJY4YeHHOW MH(pOpMAlMM Ha OCHOBE HWMEIOIIMXCS 3HAaHUH U
JIOTIOTHUTEIbHBIX HICTOYHHUKOB;

MCIIOJIb30BATh MPH BBIMOJIHEHUH YYEOHBIX 33/1aHUN HaAyYHO--TIOMYJIAPHYIO JIUTEPATYpPy
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl ceTtu HHTepHer,
BJIAJETh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMALUU M3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIEHUS HAa OCHOBE MH(pOpMaIuu
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOTO COAEpKaHMs, MyOJMYHO TMpPeCTaBIsATh
pe3yNbTaThl MPOEKTHOM WM HUCCIIEI0BATENIbCKON NIEATENbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIA ammapar H3y4aemoro paszgena (U3NKd U
COIIPOBOKJATh BBICTYIUIGHHWE MpE3eHTalel ¢ Y4EToOM OCOOEHHOCTEeH ayIuTopun
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoandecTBO 4yacosB DleKTpoHHble  Peannzauus BOCIIMTATEJILHOI0
Ne HaumenoBaHue pa3jieioB U KonTpo IpakTn (uudposbie) MoTeHUMaNa ypoka (BHABI H  (OpMbI
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WIt416194 obpasza >KU3HH U 3a00THI O 370POBbE JPYTUX
JFOICH; OITBIT OKa3aHHs MTOMOIIIH
OKpYXaroIuM, 3a00Thl O Majblllax WIN
bubnuorexa HOXKHJIBIX JIFOJSX, BOJOHTEPCKUM OIBIT, OIIBIT
13 EcrecTBeHHOHAYYHBIH METOJ 2 1 LIOK CaMOITO3HAHUS W CaMOaHallu3a,  OIIBIT
TTO3HAHUS https://m.eds00.I = conmanbHO NMPUEMIIEMOTO CaMOBBIPAKEHHS W
u/7f416194 camopeanu3aiu. Vcrosb30Banue TPpyImnoBOid,
NapHOM, HHIAUBHIYAILHON (OPM OpraHu3aIu
JESTENLHOCTH
Hroro no pazneny 6
Paspnen 2. IlepBoHayaibHbIE CBEACHHS 0 CTPOCHHH BellleCTBA
Bubnuoreka OmpiT  CaMOCTOSATENBHOIO  HPUOOPETEHHUS
2.1 Crpocnye Bemectsa 1 LIOK HOBBIX  3HAHWH, TPOBEACHHS  HAyYHBIX
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https://m.edso0.r = ucciemoBaHuii, OIIBIT MIPOEKTHO
u/7f416194 JeSATCIBHOCTH; OIBIT HM3YYCHHs, 3alUThl |
T Bubnnoreka BOCCTAHOBJIEHHMSI ~ KYJIBTYPHOTO  HacJIeaus
20 IO CHCTBHE HaCTHIL ) LIOK ‘ICJ‘IOBG‘IGCTBa: OIBIT CO3MaHUS COOCTBEHHBIX
: https://m.edsoo,r TPOM3BENCHHH KyTBTyPEI, OTBIT TBOPYECKOTO
BCILICCTBA u/7FA16194 CaMOBBIP@KEHHS; OIBIT BEICHHS 3I0POBOTO
oOpa3a Xu3HU U 3a00THI O 37J0POBBE NPYTHX
JIIOJICH; OIBIT OKa3aHUs IIOMOIIH
OKpY)KaloIuM, 3a00Thl O Majblllax WIN
BH6HH0TeKa IIOXKHJIBIX JIIOJSAX, BOHOHTCpCKI/Iﬁ OIIBIT;, OIIBIT
23 ATpPEraTHble COCTOSHNS 2 HOK CaMOTO3HAHWsI W CaMOaHalli3a,  OIIBIT
BEINECTBA https://m.eds00.I' | corpanbHO IPHEMIEMOrO CaMOBBIPAKCHHS U
u/7f416194 camopeanu3aiuu. Vcrmoap30BaHne TPYIIIOBOM,
MapHOH, HHANBHUIYaTbHON (POpM OpraHu3anuu
JESITEILHOCTH
Hroro no pazneny 5
Paznen 3. /IBu:keHue U B3aUMOIeiiCTBHE TeJl
bubnuoreka OnbIT  CaMOCTOSITETIBHOTO  TPUOOpPETEeHUs
LIOK HOBBIX  3HAaHWW, TIPOBEIEHUS  HAy4YHBIX
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u/7f416194 JIEATEIIbHOCTH; OMNBIT W3Y4YEHMs, 3allUThl U
BubimoTexa BOCCTAHOBJIEHHSI ~ KYJIbTYPHOTO  HacCJIeaus
ITOK 4eJI0BEYECTBA, OIBIT CO3JAHUS COOCTBEHHBIX
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1IOK OKpY)KaloIuM, 3a00Thl O Majblllax WIN
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u/7f416194 CaMOIO3HAaHWs W CaMOaHaIn3a,  OIBIT

COOHAJIBHO HNPUEMIIEMOI'O CaMOBBIPAXXCHHUA U
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Uroro no pazgeny
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caMmopeanu3anuy. Vcrnonbp3oBaHue rpyninoBoii,
MapHO#, MHANBHIYaTHHON (POpM OpraHn3anuu
JIEATETTLHOCTH

Pasnen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

Tasnene. Mepenaua bubnuoreka OmeIT ~ CaMOCTOSITEILHOTO — TPUOOPETCHUS
P OK HOBBIX  3HaHWH, TIPOBENCHUS  HAyYHBIX
4.1 JIaBJICHUs TBEPIBIMU TEIIAMH, 3 . .
https://m_edsoo_r HCCIICAOBAaHHUHU, OIIBIT IIPOCKTHON
KMAKOCTAMH M rasaMn u/7f416194 NIESATENIbHOCTH; ONBIT W3yYeHUs, 3aIlUTHl H
BuGmoTeKa BOCCTAHOBJIGHHS ~ KYJIBTypHOTO  HACIEIUs
ITOK YeJIOBEUECTBA, OIBIT CO3JaHHS COOCTBEHHBIX
4.2 JaBjieHHue KUIKOCTH 5 https:/m.edsoo.r MPOU3BEIAECHUN KYJBTYPHI, ONBIT TBOPUECKOIO
://m.edsoo.
u/7f416194 CaMOBBIPOKEHUS; OIBIT BEACHUS 3I0POBOIO
— o0Opasa *Hu3HH U 3a00THl O 3I0POBBE JPYTHX
bubnnoreka JFONICH; OIIBIT OKa3aHHUs [TOMOIIH
OK
4.3 AT™MOc(epHOE JaBIeHHe 6 I . OKpYXaroIuM, 3a00Thl O Majblllax WIN
https://m.eds00.I'  moxwIBIX JTHOMSX, BOJIOHTEPCKH OIBIT; OIBIT
u/7f416194 CaMOIO3HAHMS M  CAMOAHANW3a,  OIBIT
Buonuoreka COLIMAJILHO TPHEMJIEMOTIO CaMOBBIPAXKCHHS U
44 JleicTBUE )KUAKOCTH U Taza 7 IIOK camopeanmzanuu. Vcnons30BaHNe TPYIIIOBOM,
' Ha MOTPYKEHHOE B HUX TEJIO https://m.edsoo.r = TTAPHOMN, MHIMBUIYaIbHOMH ¢dbopm opraHuzanun
u/7f416194 JIeSATEIIbHOCTH
Hroro no pazneny 21
Pa3nea 5. PaGora 1 MOIIHOCTB. JHeprus
bubmmoreka OmeIT ~ CaMOCTOSITETLHOTO — TPUOOPETeHUs
51 Pac 3 LIOK HOBBIX  3HAHUHM, TPOBEACHUSA  HAyYHBIX
. aboTa U MOIIIHOCTh . .
i https://m.edsoo.r = MCCIENOBaHMUI, OTIBIT IIPOEKTHOM
u/7f416194 JICATSIIBHOCTH; ONBIT H3yUYEHUs, 3allUThl H
BOCCTAHOBJICGHHSI  KYJIBTypHOTO  HAaCIeIus
5.2 [IpocTeie MexaHU3MBI S) bubnuotexa YIRTYP A
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YEJIOBEYECTBA, OIBIT CO3JaHUS COOCTBEHHBIX
MPOU3BEICHUH KyIbTYPHI, OMBIT TBOPYECKOTO

u/7f416194 CaMOBBIPpQKCHUSI;, OIBIT BEICHUSA 3I0POBOI0
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8 KUIACC
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1.1 7 IIOK 3HAaHUH, TPOBEICHNS HAYYHBIX MCCIETOBAHHUM, OIBIT
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" BOCCTaHOBJICHHA KYJIBTYPHOI'O Hacacaus

YeloBEYeCTBA, OMBIT  CO3J@aHHsS  COOCTBEHHBIX
MPOU3BEACHUIA  KYJIBTYpPBI, OIBIT  TBOPYECKOTO
CaMOBBIPOKEHHS; OTBIT BEICHHS 3J0pOBOrO oOpasa

JKM3HHM U 3a00THI O 3/10pOBbE JIPYTHX JIOJEH; OMBIT

bubnuoreka
OK OKa3aHUs TIOMOIIM  OKPYKAlOIIMM, 3a00THI O
1.2 TeruoBbie MPOLECCHI 21 1 5 I MaJbllIaX WX TOXWIBIX JIIOJAX, BOJIOHTEPCKUI
—M S'//m'edsoo OIIBIT, OIIBIT CaMOIIO3HAaHUA W CaMOaHalin3a, OIIBIT
.ru/7f4181ce
COIIMAIBHO  TPHEMIIEMOTO  CAMOBBIPDAXCHUS U
camopeanu3anuu.  lcronp3oBaHWEe — TPYIIOBOIA,
napHoOW, WHAMBUAYyaIbHOH (opM opraHuzanuu
JeSITeIEHOCTH
Hroro mo pazneny 28
Paznen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
bubnuoteka OmbpIT  caMOCTOATENBHOTO MPUOOPETEHHsT HOBBIX
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LIOK 3HAHUH, IPOBEJACHUS HAYUYHBIX UCCIICIOBAHUN, OTIBIT
2.1 3apsKEHHBIE TeNla U UX 7 1 N .
B https://m.edsoo = TPOCKTHOM AESTEIBHOCTH; OIBIT H3YYCHHS, 3ALUUTHI
B3aUMOZICUCTBHE ru/7f4181ce M BOCCTAHOBJIEHMS  KYJbTYpPHOIO  Hacleaus
YeJI0OBEYECTBA, OIBIT  CO3JMAHUS  COOCTBEHHBIX
bubnnoteka y
. NPOU3BEICHUH  KYJBTYpHI, OIBIT  TBOPYECKOTO
ITocTossHHBIN IIOK p a YIBTYPEL, P
2.2 . 20 1 7 CaMOBBIPAKEHHUS; OIBIT BEJEHUS 3J0pOBOro 00pasa
JJIEKTPUYECKUN TOK https://m.edsoo .
JKM3HU M 3a00THI O 3I0POBbE JPYTHX JIO/CH; OMBIT
Tu/7f4181ce
OKa3aHHWs [OMOIIM  OKPYXKArolMM, 3a00Thl O
BI/I6HI/IOTCKa MaJIblIax WJIKM IIOXWIBIX JIIOJAX, BOHOHTepCKI/Iﬁ
23 MaArHUTHbIE SBICHUS 6 1 15 LOK OIIBIT; ONBIT CAMONO3HAHUS M CAMOAHAJIM3a, OIIBIT
https://m.edsS00 ' conmaneHO TPHEMIEMOrO0  CAMOBBIPAKEHHA M
ru/7f4181ce camopeanu3auuu. Mcmnonp3oBaHne — rpynmoBoH,
Bubnuoreka NapHOH, WHIMBHIYAJIbHOH (opM oOpraHu3anuu
54 DneKTpoMarHuTHas 4 LIOK JEeATEIILHOCTH
' VHIYKIMS https://m.edsoo

.ru/7f4181ce
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PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 3 14.5
YACOB 110 [TPOT'PAMME
9 KIIACC
KosmmuecTBo yacoB
IMpakT DileKTpOHHble =~ PeaNH3aumsi  BOCIUTATEILHOTO NOTEHHHATA
HanmenoBanue
Kontpo - (uudposbIe) ypoka (Buabl 4 ¢GopMbI [1eSITeJIbHOCTH)
pa3aesioB U TeM
n/n Bcero = JbHBIE e o0pasoBarTe/n
NMPOrpamMMbl
padoThbI padot HbI€ pecypcChl
bl
Paszpnen 1. Mexanu4yeckue siBJICHUSA
bubnunoreka OnBIT CaMOCTOSITENIBHOTO TPHOOPETEHUS] HOBBIX
11 Mexanndeckoe JBHKEHUE 10 1 LIOK 3HAHWM, TPOBEICHHS HAYYHBIX HCCICIOBAHH,
U CIIOCOOBI €T0 ONHUCAHUS https://m.edsoo.r ~ ONBIT MPOEKTHOH NEATENbHOCTH; OINBIT M3y4YEHHS,
u/7f41a4a6 3aIUTHl 1 BOCCTAHOBIICHHUS KYJIBTYPHOT'O HACIICIHS
YEeJI0BEYECTBA TIBIT aHusI TBCHHBIX
Bu6ImoTeKa eloBeyec . 0 co3t co0cTBe
[IOK MPOU3BEACHUH  KYJBTYPBI, OIBIT TBOPYECKOTO
1.2 BzaumopetictBue Ten 20 1 3 CaMOBBIPAKCHUS; OIBIT BEICHUS 3JJ0POBOTr0O 00pasa
hitps://m.€0s00.1 KHU3HU U 3a00THI O 3[J0POBbE IPYTUX JIFOJCH; OIMBIT
wrt4lata oKasza OMO OKpYKaro 3a6o’ 0
Ka3aHWs. TOMOIIM  OKPYKAOIIUM, THI
bubmmoreka MaJIbIIaX WM TIOKWIBIX JIIOJSX, BOJOHTEPCKUMN
1.3 3aKOHBI COXpaHEHH S 10 3 LHOK OIIBIT, OIBIT CAMOINO3HAHUS U CAMOAHAJIM3a, OIBIT
https://m.eds00.r counansHO MPUEMIEMOTO  CAMOBBIPRKEHHS U
u/7f41a4a6 camopeanu3aluy.  VICIONB30BaHWE — TPYIIIOBOM,
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MapHOH, WHAWBUIyaTbHOW (OPM OpraHu3aluu
JeSITeIbHOCTH

Uroro no pazgeny

Pa3gen 2. MexaHnn4decKHne KOJe0aHUA U BOJTHBI

40

2.1

2.2

MexaHn4eckue KoneoaHus

Mexannueckre BOJIHBI.
3ByK

Hroro no pazneny

7

15

bubanoreka
HOK
https://m.edsoo.r
u/7f41adab

bubnuoreka
LHOK
https://m.edsoo.r
u/7t41a4a6

OmBIT CaMOCTOSITEIEHOTO TPHOOPETEHNUST HOBBIX
3HAHUH, TIPOBEJIEHUS HAyYHBIX HCCIEAO0BaHUM,
OTIBIT TIPOEKTHOW AESITETHHOCTH; OMBIT H3yUYECHWS,
3alUTHl U BOCCTAHOBJIEHUS KYJIBTYPHOTO Hacleaus
YeJIOBEYeCTBa, OMBIT CO3MaHUS  COOCTBEHHBIX
MIPOM3BENIEHUI  KYNBTYphl, OMNBIT TBOPYECKOTO
CaMOBBIPAKEHHUST; OIBIT BEICHUS 37I0POBOrO 0Opasza
JKU3HU U 3a00THI O 3J0POBbE APYTUX JFOAEH; OIBIT
OKa3aHWs MOMOIIM OKPYXalolmMM, 3a00TBl O
MaNbIllax WIH TOXWUIBIX JIIOJIAX, BOJOHTEPCKUMA
OTIBIT; OIBIT CAMOIIO3HAHUS W CaMOAaHAaJN3a, OIBIT
COLIMAJbHO TMPHUEMIIEMOTO CaMOBBIpAXXEHHUA U
camopeanu3anuu. lVcmonp3oBaHWE — TPYHIIOBOM,
NapHOW, WHIUBUIYaJbHOW (OPM OpraHH3aluH
JeSTeNIbHOCTH

Paznen 3. 3HeKTp0MaFHI/ITH06 moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

3.1

DJIEKTPOMArHuTHOE MOJe
H DJICKTPOMAarHUTHLBIC
BOJIHBI

bubaunoreka
[HOK
https://m.edsoo.r
u/7f41a4a6

OnbBIT CaMOCTOSITENIBHOTO TMPHOOPETEHUS] HOBBIX
3HAaHWH, TPOBEACHUS HAYYHBIX MCCICIOBAHH,
OTBIT TIPOEKTHOW JESITENbHOCTH; OIBIT H3y4YCHUS,
3alIUTHl 1 BOCCTAHOBIICHUS KYJIBTYPHOTO HacJeIus
YeloBeYeCTBa, ONBIT  CO3JaHUS  COOCTBEHHBIX
MPOU3BENICHUI  KYJIBTYPBl, OMNBIT TBOPYECKOT'O
CaMOBBIPAYKEHHMSI; OIBIT BEICHUS 37J0pPOBOrO 0Opasza
KHM3HU U 3a00THI O 3[J0POBbE IPYTUX JIFOJCH; OIBIT
OKa3aHMs MOMOIIM OKPYXaloUMM, 3a00TBl O
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Majblllax WM TOXWIBIX JIOASX, BOJOHTEPCKUI
OTIBIT; OIBIT CAMOIIO3HAHUS M CaMOaHAaJIN3a, OIBIT
COIIMAIBHO  MPUEMJIEMOTO  CAMOBBIPDOKECHHUSI U
camopeanuzauuy. Vcnonap30BaHHE — T'PYNIIOBOH,
MapHOH, WHAMBUIyaIbHOW (OPM OpraHU3aIun

JeATeTbHOCTH
Hroro mo pazneny 6
Pa3znea 4. CBeToBbIC SIBJIEHUS
Bubnunoreka OnbIT  CaMOCTOSITENIEHOTO TPHOOPETEHHS HOBBIX
41 3aKOHBI pacIpOCTPAHEHUS 5 L[IOK 3HAHUM, TIPOBEACHUS HAY4YHBIX HCCIEIOBaHU,
' cBeTa https://m.edsoo_r OIIBIT HpOGKTHOfI ACATCIIBHOCTH, OIIBIT HU3YUYCHUA,
u/7f41a4a6 3aIIUTHl ¥ BOCCTAHOBJICHHUS KYJIbTYPHOTO HACIIETH
BuboTexa YeJOBCUSCTBA, OIBIT CO3MAHUS  COOCTBEHHBIX
JTHSEL I ONTHYCCKIE ITOK IPOU3BEICHUH  KYJIBTYPbl, OMNBIT TBOPYECKOTO
4.2 6 CaMOBBIPaKEHUS; OIIBIT BEJICHUS 3JJ0POBOTO 00pasa
IPUOOPHI https://m.edsoo.r .
U/7f41a436 KHU3HU U 3a00ThI O 3[J0POBbE IPYTUX JIFOJCH; OIMBIT
— OKa3aHWsA TIOMOIIM OKPYXKaroIIMM, 3a00TBl O
Majblllax WIH MOXHJIBIX JIFOASX, BOJOHTEPCKHUI
bubimoreka OIBIT, OIBIT CAMOIIO3HAHHUS M CAMOAHAIN3a, OIBIT
43 Paznoxenue 6enoro caera 3 IOK COIMAIIbHO  MPHEMJIEMOTO  CAMOBBIPQKEHHS H
B CIIEKTp https://m.edsoo.r camopeanuzauun. Mcrons3oBaHue — TPYIIIOBOM,
u/7f41a4a6 MapHO#, WHIUBHIyaIbHOW (opM oOpraHu3anuu
JIeSITeIbHOCTH
Hroro no pazneny 15
Paszpnen S. KBanTOBBIC SIBJICHUA
VeIycKamie i Bbubaunoreka OnpIT CaMOCTOSATEIIBHOTO IPHOOPETEHHMST HOBBIX
51 y 4 L[IOK 3HaHWM, TPOBEACHUS HAYYHBIX HCCIEIOBAHUM,
. MIOTJIOLLEHHUE CBETA

aTOMOM

https://m.edsoo.r
u/7f41a4ab

OIIBIT HpOCKTHOﬁ ACATCIIBHOCTH; OIIBIT HU3YYCHUS,
3aIIUTBI U BOCCTAHOBJICHUA KYJIbBTYPHOI'O HaCJICAUA
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YACOB IIO ITPOTPAMME

Bubaunoreka YyeJIOBEYECTBa, OIBIT CO3JaHHMS  COOCTBEHHBIX
LIOK NPOU3BEACHUN KYJIBTYpbl, OINBIT TBOPYECKOIO
5.2 CrtpoeHne aTOMHOTO sipa 6 1 )
https://m.edsoo0.r = CAMOBBIPAKEHHS; OMBIT BEJICHUs 30POBOToO 0Opasa
u/7f41a4a6 KHU3HHU U 3a00Thl O 3J0POBLE OPYTUX JIIOJEH; OIBIT
OKa3aHWsI MOMOIIM OKPYXKAIOIIUM, 3a00ThI O
B 6 MaJbllmax WK IIOXKHIIBIX JIFOOAX, BOJ'IOHTCpCKPIfI
MOJINOTCKA OIIBIT, OIIBIT CAMOIIO3HAHHI M CaMOaHaJIn3a, OIIBIT
5.3 ﬂ,[[epHBIe peakuuu 7 1 1 L[OK coMaJIbHO IMPpUEMJIEMOI'0O CaMOBBIPAXKCHUA u
https://m.eds00.r  cayvopeanmsammn.  Menons3osanne  rpymmioBoi,
u/7f41a4a6 MapHOW, WHAWBUAYATBHOH (OpM OpraHU3aluu
ACATCIIbHOCTU
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-000011IaI0IUIT MOAYJIb
bubnuoTeka
[ToBTOpEHue u 060061IEeHNE OK
6.1 COJIepKaHUs Kypca 9 2 1
dusuiu 3a 7-9 kace https://m.edso0.r
u/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO
- 102 3 27
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Yyebnuk 7,8,9 kimacc. — [lepeimkun A.B.. — M.: [Ipoda

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






