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Pabouas nporpamma o yue6Homy npeamery «Dusuka» (6a30Bblii ypoBeHb) (IpeaMeTHas 001acTh
«EcTecTBEeHHO-HAyYHBIC TIPEIMETHI») (Iajiee COOTBETCTBEHHO — mporpamMma 1o ¢usnke, (QU3UKa)
BKJIIOYAET TIOSICHUTEIBHYIO 3alHCKy, COJAEp)KaHue OOydueHHs, IUJIAaHUPYEMbIE pe3yiIbTaThl OCBOCHHS
MIPOrpamMMBbI IO (pHU3UKE.

IosicHuTeIbHAA 3aMIKCKA.

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMsA COCTABIICHa Ha OCHOBE
MIOJIOKEHU W TpeOOBaHMWI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTeIbHOMN
nporpammsl, npexactaBieHHBIX B PI'OC OO0, a takxke ¢ yuéroMm QenepanbHoil pabodell mporpaMMel
BOCIMTAHUS ¥ KOHILICINH MTPEToIaBaHus yueOHoTo npenmera «DPusnkay.

Copepxanuie mporpamMMmbl 10 (pU3MKE HamNpaBiIeHO Ha (GOPMHUPOBAHHE ECTECTBEHHOHAYYHOU
IrPaMOTHOCTH OOYYalOIMXCSl M OpraHu3alMi0 H3y4eHHs] (U3MKKM Ha JESITeIbHOCTHOM OCHOBe. B
nporpaMme Mo (puU3HMKe YYUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO IpEeaMeTa B pealu3alud TpeOOBaHHMA
OI'OC OOO Kk mnIaHupyeMbIM JIMYHOCTHBIM U METAaNpeIMETHbIM pe3ylibTaTaM OOy4YeHHs, a TakKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAyYHBIX YY€OHBIX IpPEIMETOB Ha YpPOBHE OCHOBHOIO OOLIEro
o0OpazoBaHwUsl.

[Iporpamma mo ¢gu3uke ycTaHaBIMBAET paclpe/eeHue YIeOHOro Marepuana 1o rojgamMm o0ydeHus
(mo kiaccam), mpejylaraeT MPUMEPHYIO IMOCJIEI0BAaTENIbHOCTh M3YYEHMs] T€M, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COAEPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00ydaromnXcsl.

[Iporpamma mo ¢usuke paspaboTaHa C I[ENbI0 OKAa3aHHUS METOJMYECKON MOMOIIM YYHUTENII0 B
co3gaHuu paboyel mporpaMMBbl 10 y4eOHOMY MIPEIMETY.

O®u3nka SBISETCA CHUCTEMOOOPA3yIOIIMM JUIsl E€CTECTBEHHOHAyYHBIX Y4YEOHBIX IMPEIMETOB,
MOCKOJIbKY (hM3HUECKre 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U ABJIEHUH, U3y4aeMbIX XUMHEH, OHOIOTHEeH,
acTpoHOMHeW W (u3MUecKoil reorpadueil, BHOCHUT BKJIAaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpA,
MpeloCTaBIsieT Haubosee sCHble 00pa3lbl MPUMEHEHUs HAydyHOTOo METOoJ/a MO3HAaHUS, TO €CTh Crocoba
MIOJIy4EeHHUs1 JOCTOBEPHBIX 3HAHUM O MUpE.

Onna w3 raaBHBIX 3371a4 (PU3nYecKoro 00pa30BaHUs B CTPYKType 001Iero o0pa3oBaHusl COCTOUT B
(opMUPOBaHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECA K HayKe y 00yJaromuxcs.

W3yuenne ¢u3nkun Ha yrayOn€HHOM ypOBHE HPEANOJaraeT OBJAJAEHUE  CIEIYIOUMMU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:

Hay4YHO OOBSACHSATH SIBJICHUS,

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HAyYHOI'O MCCIIEJOBAHNUS;

MHTEPIPETUPOBATh JAHHBIE U UCIIOJIb30BaTh HAyYHbIE JI0KA3aTEIbCTBA JUIS [IOJYyYEHUS] BEIBOJOBY.

enn n3yueHust GU3MKU Ha YpOBHE OCHOBHOI'O OOILEro oOpa30BaHUs OINpENesIeHbl B KOHLEMIUN
npenojaBaHus yuyeOHoro mnpeamera «®Pusuka» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit
denepanyy, peaau3youX OCHOBHbIE 00111€00pa30BaTeIbHble IPOTPaMMBbI.

Ienu nzydyenus pu3MKu:

npuoOpeTeHue HUHTepeca U CTPEMJIEHHS OOYyJalolMXCs K HAaydHOMY M3Y4YEHUIO IPHUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE IPEJICTABICHUH O HAyYHOM METOJ€ NO3HaHUS M (POpMUPOBAHHE HCCIIEA0BATEILCKOTO
OTHOILIEHHSI K OKPY>KAIOIIUM SIBJICHUSIM;

(dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3yJbTaTa W3ydyeHHUs OCHOB CTPOCHHUS MAaTE€pPUU U
(byHIaMEHTAJIbHBIX 3aKOHOB (PM3UKHY;

(dbopMupoBaHHE TNpEACTaBIEHUN O poiau (U3MKU AT pa3BUTHS JPYrMX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTUH;

pa3BUTHE MpPEICTAaBICHUNH O BO3MOXHBIX cepax Oynymied mpodeccnoHaTbHON NesSATeNbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJaJIbHEHIIeMy 00YUYEHHUIO B 3TOM HAIlPaBJICHUH.

JlocTikeHre 3TUX Lieled mporpamMmbl MO (UM3KMKE HAa YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
o0ecrieunBaeTcsl pelIeHUeM CIeAYIOIUX 3a1ay:

npuoOpeTeHnue 3HAHMH O JUCKPETHOM CTPOEGHUHM BEIIECTBA, O MEXaHHYECKUX, TEIJIOBBIX,
IEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHUH OINHUCBIBaTH M OOBSACHATH (M3WYECKUE SBJICHUS C MCIOJIb30BaHUEM
MIOJIyYEHHBIX 3HAHUM;

OCBOEHHME METOJIOB pEIIEHUS MPOCTEHIIUX PACUETHBIX 33734 C MCIOJIb30BAaHUEM (PU3MUYECKHX
MoJeled, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOII0JaTh IPUPOTHBIE SIBIICHUS U BBIIOJIHATH OMBITH, TAOOPAaTOpHBIE pabOTHI U



IKCTIEPUMEHTAILHBIC HCCIICAOBAHUS C UCTIOB30BAHIEM U3MEPHTEILHBIX IPUOOPOB;

OCBOEHHE MPUEMOB pabOThI ¢ HH(popManuel GU3NIECKOTO COoACPIKAHMSI, BKITIOYast HHPOPMAITUIO O
COBPEMEHHBIX JIOCTIDKCHUSAX (DU3UKH, aHATH3 U KPUTHYECKOE OLICHMBAHUE HH(POPMAIIHH;

3HAKOMCTBO CcO cdepamu mTpo(decCHOHATBHOM JEATCIBHOCTH, CBSI3aHHBIMH C (u3uKOW, U
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha JOCTUKCHUSIX (PU3MYCCKOM HAYKH.

OO11ee yuCIIO 4acoB, pEKOMEHAOBAHHBIX Ul U3y4YeHusl (pu3nku Ha 6a30BOM ypoBHE, — 238 4acoB:
B 7 kiacce — 68 yacoB (2 vaca B Hezleno), B 8 kiacce — 68 yacoB (2 yaca B Hezleln0), B 9 kiacce — 102 vaca
(3 yaca B HefeniO).

[Ipennaraempiii B mporpamMMe Mo (Gu3MKe MepeveHb JTadOPaTOPHBIX PAaOOT M OMIBITOB SBJISETCS
PEKOMEIOBATEIILHBIM, YYHTEIb JIeJIaeT BEIOOP MPH MPOBEICHUH JIA00PATOPHBIX pabOT U OIBITOB C y4ETOM
WHJIUBUIyJIbHBIX OCOOCHHOCTEH 00yJarOLIMXCs, CIIMCKA SKCIIEPUMEHTAIBHBIX 3a/IaHHM, TIPEIIaracMbIX B
paMKax OCHOBHOTO TOCYIapCTBEHHOTO K3aMEHa 1Mo (hU3HUKE.

Conep:xanue o0ydyenus B 7 Kjacce.

du3uka u eé poJib B IO3HAHUH OKPY:KAKOILIEro MUpa.

dusnka — Hayka o pupoe. SBnenus npupoabl. Ouznyeckue sIBICHUS: MEXaHUYECKUE, TETIJIOBBIE,
ANEKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3mMepenne ¢puszndecknx BenudnH. Ousznueckue nmpuoopsl. [lorpenrHocts
n3MepeHu MexayHapoiHasl CHCTEMa €IUHUIL.

Kak ¢u3mka m apyrue ecrecTBEHHbIE HAyKH HM3YyYarOT MPHUPOTY. ECTECTBEHHOHAYYHBIM METOT
MO3HAHMS: HAOMIO/IEHWEe, TMOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABMIKEHUE THIIOTE3, SKCICPUMEHT I10
MIPOBEPKE TUIIOTE3, 00BsICHEHNE HaOI0MaeMoTo siBieHus. Omucanne (HU3MIECKUX SBICHUNU C TMOMOIIBIO
MOJIEJIEH.

JdemoHcTpaumnu.

MexaHu4ecKkue, TEIIOBBIC, JMEKTPUIECKIE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

Ouznyeckue NpuOOpsl U MpoLeaypa MPSIMbIX U3MEPEHNUN aHAIOTOBBIM U HU(POBBIM IPUOOPOM.

JlaGopaTopHblie padoThbI M ONBITHI.

Omnpenenenre HeHbI JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3Mepenne pacCTosTHUM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO Tea.

Ornpenenenne pa3MepoB MAJIbIX TE.

N3mepenue Temneparypsl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPHI.

[IpoBenenue wuccnenoBaHus NO IPOBEPKE TUIOTE3bl: JNAIBHOCTh IMOJIETA IIAPUKA, IMYIIEHHOTO
TOPU30HTAIIBHO, TeM 00JIbllIe, YeM 0OJIbIlIe BHICOTA ITYCKa.

IlepBOoHaYaJIbHBIC CBEICHHUS 0 CTPOCHHMH BellecTBA.

CrpoeHue BewiecTBa: aToMbl M MOJIEKYJbl, UX pa3Mmepbl. ONbITHI, J0KA3bIBAIOLIME JUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBrkeHue yactul BeniecTBa. CBsA3b CKOPOCTH JBMXKEHHS YACTUIl C TeMIlepaTypoil. bpoyHoBckoe
nBuxkenue, quddysus. BzanmoaelicTBre 4acTull BEIeCTBa: MPUTSHKEHUE U OTTAIKH BaHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHHE Ta30B, KUIAKOCTEH U TBEPABIX (KPUCTATLTUYECKHX)
Ten. B3auMoOCBs3b MEXIy CBOMCTBAMU BEILIECTB B PAa3HbIX arperarHbIX COCTOSIHUSIX U HUX AaTOMHO-
MOJIEKYJSIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOIbI.

JdemoHcTpanum.

Habmtonenue 6poyHOBCKOTO IBHYKEHUSI.

Habmronenue nuddysuu.

Habmronenue sBiaeHui, 00BACHSIONUXCS MPUTSHKEHUEM MM OTTATKUBAHUEM YaCTHI] BEIIECTBA.

JlabopaTopHble padoThI M ONBITHI.

OrneHka AuaMeTpa aToMa METOJIOM PsIIOB (C UCTONIb30BaHuEM (oTorpaduii).

OnpIThI MO HAOTIOACHUIO TETNIOBOTO PACIIUPEHUS Fa30B.

OnbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKECHHUS.

JABuKeHHne U B3auMoaeiicTBHE TeJl.

Mexanuueckoe nBUKEeHHE. PaBHOMepHOEe M HepaBHOMEpHOe aABMkeHHe. CkopocTh. CpenHss
CKOPOCTb MPU HEPABHOMEPHOM JIBIKEHHMH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SBnenue wHepuuu. 3aKOH HMHEpUUHU. B3anmonelcTBHe Ten Kak MpUYMHA MU3MEHEHHUS CKOPOCTH
JNBWKEHUsT Ten. Macca kak Mepa uHepTHOcTH Tena. [lnmotHocTe BemiectBa. CBSI3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIeCTRa.



Cuna xak xapakTepucTUKa B3auMojecTeus ten. Cuia ynpyroctu u 3akoH ['yka. M3mepenue cuibl
C TIOMOIIIBIO TMHAMOMETpa. SIBiIeHMEe TArOTeHUs U cuia TsbkecTd. Cuila TSHKECTH Ha IpYrux Iutanerax. Bec
tena. HesecomocTs. ClioxkeHue CuJjl, HapaBJICHHBIX MO OJHOM npsMoi. PaBHoxelicTByromas cui. Cuna
TpeHus. TpeHue CKOJIbKEeHUs U TpeHUE NoKosi. TpeHue B MpupoJie U TEXHUKE.

JdemoHcTpanuu.

Habnronenne MexaHU4eCKOTO ABIKEHHS Tea.

N3mepenune ckopocTy MPpSMOJIMHEHHOTO IBH>KECHHUS.

HaGnronenue siBiieHUS] HHEPLIUU.

Habnronenne u3MeHEHUsI CKOPOCTH TPH B3aUMOICHCTBHHU TEIl.

CpaBHeHHE Macc 110 B3aUMOIEHCTBUIO TEJL.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

JlabopaTopHble paGoThI U ONBITHI.

Omnpenenenrne CKOPOCTH PaBHOMEPHOTO JIBUYKEHUS (ILIapHKa B HKUAKOCTH, MOJIENIH 3JIEKTPUUECKOTO
aBTOMOOWJIS U TaK J1ajee).

Omnpenenenne cpeHel CKOPOCTU CKOJIBKEHUS OpycKa WM IapyKa [0 HAKIOHHOW TJIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPOTO TeENA.

OmbITEL, JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTh  pacTsikeHus  (nedopmariuu) TMOpPYyKHHBI  OT
MIPUIIOKEHHOMN CHUIIBI.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHHS CKOJIbKEHHUS OT Beca Tella M XapakTepa
CONIPHUKACAIOIINXCS TOBEPXHOCTEN.

[aBjieHue TBEPABIX TeJl, KUAKOCTENH U ra3oB.

HaBnenue. CnocoObl yMEHBIIEHHMs] W YBEIMUYEHHUs JaBieHus. JlaBneHue rasza. 3aBUCUMOCTH
JaBJICHUA raza oT o0bEéMa, Temieparypsl. Ilepenada naBiaenust TBEpIAbIMH Te€IaMH, KUIKOCTSIMHU U ra3aMu.
3akon [Ilackamsa. IlneBMarwdeckue MamuHBL. 3aBUCHUMOCTh JaBJICHUS JKHJIKOCTH OT TIIyOWHBI.
I'uapocratuyeckuii mapagokc. CooOrmiaroniuecs cocyasl. [ uapaBirnaeckiue MEXaHu3MBbI.

AtMmocdepa 3emnn u atMmochepHoe naBiaeHue. [I[puduHBI CyIeCTBOBaHMS BO3AYITHOW 000JI0YKH
3emmu. Onwit Toppuuemmn. M3mepenue arMmochepHOTO JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsl. [Ipubops! 1715 u3MepeHus aTMOCPEepHOTo TaBICHUS.

JleiicTBHE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaromas (apXxumenoBa) cuia.
3akoH Apxumena. [InaBanue Ten. BozmyxomnaBanue.

JdemoHcTpaumnu.

3aBUCHUMOCTD JaBJICHUS I'a3a OT TEMIEPATYPHI.

[lepenaua naBneHus )KUJIKOCTBIO U Fa30M.

CooOmaromuecs coCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMaA MOTPYXKEHHOM 4YACTH Tella W IJIOTHOCTH
AKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue mniaBaHus Tel: IUIABAHWE WM TOTPYKEHHUE Tell B 3aBUCUMOCTH OT COOTHOLUEHUS
IJIOTHOCTEN TeJa U KUJIKOCTH.

JlaGopaTopHble padoThbI M ONBITHI.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJIe OT 00bEMa MOrpy>kKEHHON B )KHJIKOCTh YaCTH Tela.

OrnpezeneHre BHITATKUBAIOLIEH CUIIBI, JCHCTBYIONIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, IEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT MAacCChl
Tena.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKMBAIOIIEH CHIIbI, JCUCTBYIOLIEH Ha TEIO B
KUAKOCTH, OT 00BEMA MOTPYKEHHOM B KUAKOCTh YaCTH TENA U OT MJIIOTHOCTHU KHIKOCTH.

KonctpynpoBanue apeomerpa WM  KOHCTPYUPOBAaHUE JIOAKA W ONpelelneHue e
IPY30II0bEMHOCTH.

PabGora u MOIIHOCTB. DHeEprus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pblYar, OJIOK, HAKIOHHAs TUIOCKOCTh. [IpaBmiio paBHOBECHS pblyara.
[IpumeHeHne mpaBuiIa paBHOBECHS pblyara K OJOKY. «305I0TOo€ mpaBuio» MmexaHukd. KoadduimeHT
nosie3Horo aeictust (ganee — KI1J]) mpocTthix Mexanu3mMoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckasi sHeprusi. Kunernueckast 1 nmoTeHUuanbHasi sHeprusd. lIpeBpaienne oHOTO BUIa



MEXaHUYECKOM 3HEPTUU B ApYyroil. 3aKkOH COXpaHEHMs SHEPTUU B MEXAHUKE.

JdeMoHcTpanuu.

[Ipumepbl NpOCTHIX MEXaHNU3MOB.

JlabopaTopHble paGoThI U ONBITHI.

Omnpenenenue pabOThl CHIIBI TPEHUS IMPU PABHOMEPHOM JBI)KCHHU Tella 1O TOPH30HTAIBHOU
IIOBEPXHOCTH.

HccnenoBanue ycioBuid paBHOBECHS pblyara.

N3mepenue KII/] HaKJIOHHOM IIOCKOCTH.

N3ydeHue 3aK0Ha COXpAaHEHUS MEXaHUYECKOI SHEPTUH.

Conep:xanue o0ydyenus B 8 Kiacce.

TenjoBble sIBJICHHS.

OcCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHOKMHETHYECKON TEOpUH CTPOCHMsI BemiecTBa. Macca u
pa3Mepbl aToMOB W MOJEKYJI. OTmbIThI, TOATBEPKIAIOIINE OCHOBHBIE TOJOXKEHUSI MOJICKYIISIPHO-
KUHETHUYECKON TEOPHH.

Mogenu TBEPAOTO, >XUIKOTO M Ta3000pa3HOTO COCTOSIHUM BemlecTBa. Kpuctamwinyeckue Hu
amopdubie Tena. OOBsICHEHHWE CBOWCTB Ta30B, JKUJAKOCTEM M TBEPIBIX TET HA OCHOBE TOJIOKCHHUI
MOJIEKYJIIPHOKHHETHYECKOM Teopuu. CMaunBaHWE W KaNWJULSIPHBIE sBJICHHS. TeIoBoe pacuiupeHue u
cKatue.

Temmepatypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABMKEHHUS YacTwil. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUs] BHYTPEHHEW JHEpPruu: TeIviornepenada M COBEpIICHHE padoThl. Buibl
TETUTOTIEPEIavuy: TEIIONMPOBOAHOCTh, KOHBEKITUS, H3TyUeHHE.

KomnuecTBo TermoTsl. Y nenbHas TEIUIOEMKOCTH BellecTBa. TemiooOMeH U TEIIOBOE PaBHOBECHE.
VYpaBHuenue TteruioBoro Oananca. [lmaBieHwe W OTBEpAEBaHWE KPUCTAUTMYECKUX BEIIECTB. Y IEIbHAs
terota TuiaBiaeHus. [lapooOpasoBanne u kouaeHcamus. Wcmapenue. Kunenue. VYaenbHas Temota
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyPhl KUTIEHUS OT aTMOC(EPHOTO JTaBJICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeJbHAs TEII0Ta CrOPaHHs.

[Tpunnumer padotsl TeroBbix asurateneit KIIJ temmoBoro apurarens. TemioBbie nBUraTeinu u
3aluTa OKPYKarolel Cpeibl.

3aKOH COXpaHEHHMS U MPEBPAILICHUS SHEPTUU B TEIUIOBBIX MPOIIECCaX.

JdemoHncTpauuu.

Ha6nronenne 6poyHOBCKOTO JIBHYKEHUS.

Ha6mronenue quddysun.

HaGnronenue siBIeHU I CMauyMBaHUs M KalTWJUISIPHBIX SIBICHUH.

HalGnrogenue TeniaoBoro pacuiupeHus Tel.

N3menenue naBieHus ra3a npu K3MEHEHUH 00bEMA U HArPeBaHUU WJIH OXJIAKICHUU.

[IpaBuna n3mepeHus Temneparypsl.

Buael Tenonepenayu.

OxJaxxiIcHue TIPH COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHur paboThl BHEITHUMH CHJIAMH.

CpaBHeHME TEMIOEMKOCTEH pa3IuyHbIX BEIIECTB.

HaGnronenue KumneHus.

Habmronenue noctossHCTBa TeMIIEPAaTyphl MPU TUTABICHUU.

Moenu TEIJIOBBIX ABUTaTEIICH.

JlabopaTopHble padoThI M ONBITHI.

OnbIThI MO0 OOHAPYKEHUIO IEHCTBUS CUIJI MOJICKYIISIPHOTO MPUTSKEHHUS.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbIThI 10 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHHS Ta30B, KUAKOCTEH U TBEPBIX TEII.

Omnpenenenre AaBleHUs BO3yXa B OalsIOHE MITIPHIIA.

OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHHS BO3AyXa OT €ro 00héMa W HarpeBaHWs WIH
OXJIQXKICHHSL.

[IpoBepka TUMOTE3bI THHEHHON 3aBUCHUMOCTH UIMHBI CTOJIOMKA >KUAKOCTH B TEPMOMETPHUYECKON
TpYyOKe OT TEMIEPATYPHI.

Habmioenne mM3MeHEHHsT BHYTPEHHEH HHEpruM Tela B pe3yiabTaTe Temionepenadyd u paboThl
BHCIIIHUX CHIL



HccnenoBanue sABieHUS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOAHOM U TOpSYei BOBI.

OmnpeneneHrue KOJMYECTBA TEIUIOTHI, TOJIYYEHHOTO BOJOW MPH TEINIOOOMEHE C HarpeThiM
METAJNINYECKUM LIMIMHAPOM.

Omnpenenenne yaenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npoiiecca ucnapeHus.

Onpenernenne OTHOCUTENBHOM BIIaXXHOCTH BO3yXa.

Onpenenenne yaenbHONW TEIUIOTHI IJIABJICHUS JIbJIA.

DJleKTpUYeCKHe U MATHUTHbIE SIBJICHUS.

Dnektpuzaius Tel. J[Ba pojna anekTpuyueckux 3apsaoB. BzanMoaeiicTBrue 3apsiKeHHBIX Tell. 3aKOH
Kynona (3aBUCHUMOCTb CHJIBI B3aUMOJAEWUCTBUS 3apsDKEHHBIX TEJI OT BEJIMYMHBI 3apsIOB U PACCTOSIHUS
MEXAY TeJlaMu).

Onexktpuueckoe mnoze. Hampsk€HHOCTH dsnekTpuueckoro mnois. I[lpuHnun cymepno3uuuu
ANIEKTPUYECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexTpuuyeckux 3apsaoB. DJIEMEHTApHBIA 3JeKTpuueckui 3apsia. CTpoeHue aroma.
[IpoBOIHUKYN U TUANIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DNeKTpUUYeCKUil TOK. YCIIOBHUS CYILIECTBOBAHHUS AIIEKTPUUECKOr0 TOKa. MICTOUYHMKU MOCTOSIHHOTO
TOKa. [leficTBUS AJIEKTpHUYECKOro TOKa (TEMIoBO€, XMMHYECKOE, MarHUTHOE). DJIEKTPUYECKHIl TOK B
KHUJKOCTSAX U razax.

Onextpuueckas nenb. Cuna Toka. DieKkTpuueckoe HampspkeHue. COonpoTHBIEHHE MPOBOJHUKA.
VY nenbHOE CONMpOTUBIEHUE BemecTBa. 3akoH OMa Ju1s ydactka uenu. [lociaenoBarenbHoe U apamuieabHOe
CO€IMHEHHE NMPOBOTHUKOB.

PaGora m MOIIHOCTH 3J1€KTpUYECKOTO ToKa. 3akoH Jxoyns—JleHna. DnexTpuyeckue Lenu M
MOTpeOUTENN dNEKTPUUECKOi sHeprun B ObITy. KOopoTKoe 3aMbIkaHue.

[ToctostHabie MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX MarHUTOB. MaruutHoe mnoJie. MarHutHoe
noJjie 3eMJIM M €ro 3HauyeHHe JJId *Ku3HU Ha 3emuie. OnbIT DpcTega. MarHuTHOE Mo 3JIEKTPUUYECKOTO
ToKa. [IpumMeHeHne >1eKTpOMarHuTOB B TE€XHHKE. /[efiCTBHE MAarHUTHOTO IOJS HA IPOBOJHUK C TOKOM.
DJIEKTPOABUTATEINb TOCTOSIHHOTO TOKa. MCroap30BaHNEe 3IEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPaHCHOpTE.

OnbiTel Dapanes. SABneHue 35eKTpoMarHuTHOM MHAYKUUK. [IpaBuno Jlenua. DnexkrporeHeparop.
CriocoObl  TONYyYEHHS] BIEKTPUYECKOM SHEpruu. DJIEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HMCTOYHUKAX
SHEPrUH.

JdemoncTpauuu.

DJIeKTPU3AUA TeJl.

JIBa poJia AIEeKTPUYECKUX 3apsii0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.

YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.

DneKkTpocTaTU4ecKas HHIYKLHUS.

3aKOH COXpaHEHUs NEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKY U AUDIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

HcroyHukH NOCTOSTHHOTO TOKA.

JlericTBUs 3IIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B )KHJIKOCTH.

I"a3oBblit pa3ps.

W3mepenue cuilbl TOKa aMIIEPMETPOM.

W3mepenue 31eKTpUYecKOro HanpsyKEHUS! BOJIBTMETPOM.

Peocrar u mara3uH conpoTHBIICHUM.

B3anMoelicTBrE MOCTOSTHHBIX MAarHUTOB.

MonenrpoBaHue HEBO3MOXKHOCTHU Pa3/IE€ICHMs MIOJIFOCOB MATrHUTA.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmnsIT Opcrena.

MarnuTHo€ noJie ToKa. JJIEeKTPOMarHur.

JleficTBHE€ MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM.

OneKTpoBUraTeb MOCTOSIHHOTO TOKA.

UccnepoBanue siBIEHUS 3I€KTPOMArHUTHOM UHIYKIIUH.

Omnbrtel @apages.

3aBUCHUMOCTD HAIIPABICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHSI.



DneKTporeHepaTop MOCTOSIHHOTO TOKa.

JlabopaTopHble paGoThI M ONBITHI.

OnbITH IO HAOIOICHHUIO IEKTPU3AIMH TEJI MHAYKIHEH U IIPH COMPUKOCHOBEHHU.

HccnenoBanue neicTBUS IEKTPUIECKOTO MO HA IIPOBOAHUKH U IUAIICKTPUKH.

C6opka u mpoBepka pabOThI AMEKTPHUUECKON HEH MOCTOSIHHOTO TOKA.

W3mepenue u peryimMpoBaHue CHIIbI TOKA.

W3mepenue u perympoBaHue HANPSKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYILErO Yepe3 PEe3UCTOpP, OT COMPOTUBIICHHUS PE3UCTOPA
Y HaNpsDKEHUS Ha PE3UCTOpE.

OmnBITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTD AJIEKTPUYECKOTO COMPOTHBIICHHS MPOBOJHUKA OT €ro
JUTUHBI, TUIOIIA/IN TIONIEPEYHOTO CEYCHUSI U MaTepraa.

[IpoBepka mpaBWiIa CIOKEHHS HANPSHKEHUH TPHU  TIOCIEIOBAaTEIbHOM COEIWHEHHH JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuia U CUITBI TOKA MIPH MapauIeTbHOM COSTUHEHUN PE3UCTOPOB.

Omnpenenenne paboThl AIEKTPUUECKOTO TOKA, UIYLIETO YepPe3 PE3UCTOP.

OmnpeneneHne MOITHOCTH AJIEKTPHYECKOTO TOKA, BBIJCTSIEMON Ha PE3NCTOpE.

HccnenoBanue 3aBHCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAIpsHKCHUS Ha HEH.

Onpenenenue KII/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS TIOCTOSTHHBIX MAarHUTOB.

W3yueHrie MarHUTHOTO TIOJIS IIOCTOSTHHBIX MarHUTOB NIPU X OOBEMHEHUH U Pa3/ICIICHUH.

HccnenoBanue nelcTBUS SIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OmBITHL, IEMOHCTPHUPYIOIIHE 3aBUCUMOCTD CHITBI B3aUMOJICHCTBHUS KaTYIIKH C TOKOM M MarHuTa OT
CHJIBI TOKA W HAIpPaBIICHUS TOKA B KaTYIIKE.

W3yueHne neiicTBUS MarHUTHOTO TIOJISE HA POBOIHUK C TOKOM.

KoHnctpynpoBanue n n3ydeHne padoThI AIIEKTPOABATATEIIS.

N3amepenne KIIJI anekTpoaBUraTeIbHOM YCTAHOBKH.

OnpITHl MO HMCCIEAOBAHUIO SBJICHUS AJIEKTPOMATHUTHOW MHAYKIMHU: UCCIIEJOBaHHE HW3MEHEHUMN
3HAYEHUS U HANpPaABJICHUS UHIYKIIMOHHOTO TOKA.

Conep:xanue o0yueHnus B 9 kiacce.

MexaHn4yecKkue siBJICHHS.

Mexannueckoe paBuaeHMe. MarepuanbHag Touka. Cucrema orcuéra. OTHOCHUTENIBHOCTH
MEXaHUYECKOTO JIBH)KEHUs. PaBHOMEpHOE npsMonMHEtHOe nBMkeHne. HepaBHOMepHOE NpsIMOJIMHENHHOE
nBrkeHue. CpeHss 1 MTHOBEHHAs: CKOPOCTh TeJla ITPU HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsMosuHelHOoe nBrkeHue. CBoOomHoe maneHue. OTMbBITHI
lanunes.

PaBHoMepHOe nBHXKEHHE TO OKpY:KHOCTH. Ilepuon u yacrota oOpamienus. JIuneiinas u yrioBas
ckopoctu. LleHTpocTpeMuTeNIbHOE YCKOPEHHE.

[TepBriit 3axkoH Herotona. Bropoit 3akon Hpetorona. Tperuit 3akon Hprotona. Ilpunuun
CYIEPIIO3UINHU CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUSl CKOJIBKEHMS, CUJla TPEHUs IOKOS,
JIpYrue BUIbl TPEHUSL.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TSATOTEHHUS. YCKOpeHHE CBOOOJIHOro majeHus. JIBukeHue
nmaHeT Bokpyr Connua. IlepBas kocMuueckast ckopocTb. HeBecoMOCTh U mieperpy3Ku.

PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO TBEpHOe Teno. PaBHOBecue TBEPAOro Tena C
3aKpEIUIEHHOM OCBIO BpalieHuss. MoMeHT cuiibl. LleHTp TsokecTu.

Nmnynbe Tena. MI3Menenne umnynbca. iMiynbe cuiibl. 3aKOH COXpaHEeHHs uMITyJbca. PeakTuBHOE
JBUKEHHUE.

Mexannyeckasi paboTa U MOITHOCTh. PaboTa cHll TsKEeCTH, YOpyrocTd, TpeHus. CBs3b SHEPTUU U
paboTtel. [loTeHnManbHas SHEPTUs TeNa, MOIHATOrO HaJ MOBEPXHOCTHIO 3eMin. [loTeHIManpHas SHeprus
cxkatoil mpyxuHbl. Kunernmueckass sHeprusi. Teopema O KHMHETHYECKOM SHEPruU. 3aKOH COXPAHEHMS
MEXaHUYECKOW SHEPTUH.

JdemoHcTpanmuu.

Habmoenne MexaHu4ecKoro IBIKEHHS Tella OTHOCUTEIBHO Pa3HBIX TE OTCYETA.

CpaBHeHME MyTeHl M TPACKTOPHUI JBMKEHHUSI OJHOTO M TOTO K€ TeJa OTHOCUTEIBHO Pa3HBbIX Tel
OTCYETA.



N3mepenune ckopocTy U yCKOPEHUsSI IPSIMOIUHEHHOTO ABMKECHUSL.

HccnenoBanue Npru3HakoB paBHOYCKOPEHHOTO JIBMKEHUS.

Habnronenue nBuXeHHs Tela M0 OKPYKHOCTH.

HaOmroienne MexXaHWYeCKUX SIBJICHUN, MPOUCXOIAIMX B cucteme orcuéra «Tenexka» mpu eé
PaBHOMEPHOM H YCKOPEHHOM JIBKEHUH OTHOCUTEIIBHO KaOMHEeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS TeJIa OT MAcChl TeJla U ICHCTBYIOIIEH HA HETO CUJIBI.

HaGnronenue paBeHCTBA CHII IPY B3aUMOJICHCTBUY TEJ.

N3menenue Beca Tena Npu yCKOPEHHOM JIBUKEHUH.

Ilepenaya nMmynbca Ipyu B3aMMOIECHCTBHH TEIL.

[IpeoOpazoBaHust JHEPTUU NP B3AaUMOICHCTBUH Tell.

CoxpaHeHue UMITYJIbCA IIPU HEYIIPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHue UMITYJIbCa IPU a0COJIIOTHO YIPYTrOM B3aUMOAECHCTBUU.

Habnronenne peakTHBHOTO JIBHKEHHS.

CoxpaHeHre MEXaHUUECKON IHEPTUH ITPU CBOOOTHOM A ICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTHH MPU JBWKEHUU TeJa MO IeUCTBUEM TIPYKUHBI.

JlabopaTopHble paGoThI U ONBITHI.

KonctpynpoBanue TpakTa Jjisi pa3roHa W JabHEWUINET0 PaBHOMEPHOTO JBMIKEHUS IIApUKa WU
TEJEKKH.

Omnpenenenne cpeqHEel CKOPOCTH CKOJIBKEHUS Opycka WM JBIKEHHS IIapUKa M0 HAKIOHHOU
MJIOCKOCTH.

Omnpenenenre ycKOpeHHs Tejla IpU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3 HadaIbHOU
CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIM MPU PABHOYCKOPEHHOM IBWKEHWU 0€3 HavyalbHOW CKOPOCTH IyTH
OTHOCSITCS KaK P/l HEYETHBIX YHCEIT, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJTMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS CKOJIBKEHHS OT CHIIbI HOPMAJIBHOTO JTaBJICHHUSL.

Omnpenenenne kKodpPUIMEHTa TPEHUS CKOTBLKCHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS MPH PABHOMEPHOM JBIKEHHH Tella MO TOPHU30HTaIbHOU
MTOBEPXHOCTH.

Omnpenenenre paboThl CUIIBI YIIPYTOCTU MPH MOABEME IPy3a C HCIOIb30BAaHUEM HEIMOJBUKHOTO U
MOJABIKHOTO OJIOKOB.

N3ydeHnue 3akoHa COXpaHEHUSI SHEPTUU.

MexaHn4yecKkue KoJae0aHusl M BOJIHBI.

KonebartenbHoe amkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: eproi, 4acToTa, aMIUIUTY/Ia.
Marematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpanieHre snepruu npu KosiedaTeIbHOM JBUKEHUU.

3aryxatomue kosiebanus. BeiHyxneHHbIe Kosiebanus. Pesonanc. Mexanndeckue BosiHbl. CBOMCTBA
MEXaHUYEeCKUX BOJNH. [IpomonbHble U TONepedHble BOJHBL. JlMMHA BOJHBI U CKOPOCTH €&
pacrnpocTpaneHus. MexaHnueckue BOJIHBI B TBEPIOM TeJie, CEHCMUYECKHE BOJHBI.

3Byk. [’ poMKoCTh 3ByKa U BhicoTa TOHA. OTpaxkeHue 3Byka. UH(}pa3Byk u yabTpas3ByK.

JdemoHcTpanum.

Habmronenue xoneGanuii Tei Mo 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmronenue BBIHYKIEHHBIX KOJIEOaHH U pE30HAHCA.

Pacmipoctpanenue mpooabHBIX U MOTIEPEYHBIX BOJIH (HAa MOJIENH).

Habmronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI1 pe30HaHC.

JlabopaTopHble padoThI M ONBITHI.

Omnpenenenre 4acTOTHI U MIepro/1a KOJIeOaHU MaTeMaTUYECKOTO MasiTHHUKA.

Omnpenenenre 4acTOTHI U MIepro/ia KoaeOaHu MPy>KUHHOTO MasSTHUKA

HccnenoBanue 3aBUCUMOCTH TIepHOAa KoJeOaHU MOIBEIIICHHOTO K HUTH Ipy3a OT JITMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIepHoa KoJebaHui MPYKMHHOTO MasiTHUKA OT Macchl Tpy3a.

[IpoBepka HE3aBHCUMOCTH MEepHOIa KoJIeOaHHii Irpy3a, MOBEIICHHOTO K HUTH, OT MacChl Tpy3a.

OnBITHI, JEMOHCTPHUPYIOINIUE 3aBUCUMOCTH MIEPHOAa KOIeOaHUI MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a U *KECTKOCTU MPYKUHBI.

N3mepenue yckopeHHst CBOOOTHOTO TaCHHMSL.



DJIeKTPOMATrHUTHOE 10J1e M JIeKTPOMArHUTHbIE BOJIHBI.

DNEeKTPOMarHUTHOE I0Jie. DJIEKTPOMAarHuTHblE BOJHbI. (CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.
[lkana 37€KTpOMarHUTHBIX BOJIH. VCI0JIb30BaHNE 3JIEKTPOMATrHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

JdemoHcTpanuu.

CBolicTBa AJIEKTPOMATHUTHBIX BOJIH.

BousiHOBBIE CBOMCTBA CBETA.

JlabopaTopHble paGoThI M ONBITHI.

W3yueHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MMOMOIIBIO MOOMIIBHOTO TesedoHa.

CBeToBbIE SIBJICHUS.

JlyueBast Mmozenb cBeta. Mcrounuku cBera. [IpsmonuHeiiHoe pacnpocTpaHeHHE CBETA. 3aTMEHHS
Comnnua u Jlyasl. Otpaxxenue cBera. [1nockoe 3epkaiio. 3aKkoH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomyieHUs cBeTa. llolHOE BHYTpEeHHEE OTpakKeHHE CBETa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPaXXEHHs B ONTHYECKUX CBETOBOAX.

Jlunza. Xon nydeii B nmuH3e. OnTuueckasi cucteMa oroarapara, MUKpOCKOIa U Teseckona. a3
KaK OINTHYecKas cucTeMa. ban3opyKocTh 1 AaTbHO30PKOCTb.

Paznoxxenne Oenoro ceera B cnektp. OmnbiTel HbloToHa. CroxeHHe CIEKTpalbHBIX IIBETOB.
Jucnepcus cera.

JdemoHcTpaumnu.

[IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuenue n306pakxeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

[Ipenomiienue cpera.

OnTuyeckuil CBETOBOJI.

Xon tydeii B coOuparomiei JInH3e.

XoJ ay4der B pacCEeUBarolel JIMH3E.

[Tonydyenue n300paskeHUI C TOMOIIIBIO JTHH3.

[Tpunnum neiictBus GoTroanmapara, MUKPOCKOTIA M TEJIECKOTIA.

Mopens riasa.

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

[Tonyuenue 6e10ro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

JlaGopaTopHblie padoThbI M ONBITHI.

HccnegoBanue 3aBUCMMOCTH YIJ1a OTPAKEHHS CBETOBOTO JIyda OT yIJla MaJeHHUs.

N3ydeHne xapakTepuCcTUK U300pakeHUs MIpeIMeTa B INIOCKOM 3epKalie.

HccnepoBanue 3aBUCUMOCTH YIUIa MPEIOMIICHHSI CBETOBOIO JIyda OT yrja MHaJCHHs Ha T'PaHHULe
«BO3yX—CTEKIJIO».

[TonydyeHue n300pakeHUI C MOMOIIIBIO COOMPAFOIIICH JTUH3HI.

Omnpenenenre (OKYCHOTO PacCTOSIHUS M ONTUYECKON CHIIBI COOMPAIOIEH JIMH3HI.

OnbITHI MO Pa3I0KEHUIO OEI0T0 CBETa B CIHEKTP.

OnBITHI IO BOCTIIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIOICHUU Yepe3 [[BETOBbIC (DUIIBTPHI.

KBaHTOBBIC SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHas monenb atoma. Mogens aroma bopa. Wcmyckanue u
noryionieHue ceera atomoM. KBanTel. JInHeluaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(da, Geta- u ramma-uznydeHus. CTpoeHue aTOMHOTO siapa. HykinoHHas
MO/IeNIb aTOMHOTO fAjipa. M3otonsl. PagroaktuBuble npespaiienus. [lepuosa nomnypacnaaa aTOMHBIX siiEp.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHS 3apsAI0BOTO U MaCCOBOTO YUCEN. DHEPTHUs CBSI3U aTOMHBIX
snep. CBsa3b Macchl U 3Hepruu. Peakunu cuntes3a u aenenusd saep. Mcrounuku sneprun ConHIla U 3BE3I.

AnepHas sHepretuka. JleicTBUS paAMOAKTUBHBIX U3JIyYEHUM HA )KUBbIE OPTaHU3MBbI.

JdeMoHcTpanuu.

CriekTpbl U3JIy4€HHS ¥ TIOTJIOIIECHHUSL.

CriekTpbl pa3IuyYHBIX Ta30B.

CrnexTp BoAopoa.

Habmonenue TpekoB B kamepe BuibcoHa.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHUH.

Perucrpanus uznydeHus npupoaHbIX MUHEPATIOB U TPOTYKTOB.

JlabopaTopHble padoThI U ONBITHI.



Habmroienue CIoNHbIX U JIMHEWYAThIX CIIEKTPOB U3JTYICHUS.

HccnenoBanue TpeKOB: U3MEPEHNE SHEPTHU YaCTHIIBI TI0 TOPMO3HOMY ITyTH (110 poTorpadusim).

W3mepenune paanoakTUBHOTO (OHA.

IloBTOpPHTENIHLHO-00001IAOIIINI MOTYIb.

[ToBTOpUTENEHOOOOOMAIOIINK  MOYAb MpPEJHA3HAYCH I CUCTEMaTH3alMd W 0000UeHHs
MPEIMETHOTO COJEP)KAHUS U OTBITA JESITEIBHOCTH, TPUOOPETEHHOTO NP U3YUYEHUH BCETO Kypca (PU3HKH,
a TaKKe Ui MOJATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHY MO (H3UKEe A 00ydaromuxcs,
BBIOPABIUX ATOT YICOHBIN TIPEIMET.

[Ipy m3yueHuM JAHHOIO MOJYJSl PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUABI JIEATEIbHOCTH, Ha
OCHOBE KOTOpBIX OOECIEeYUBACTCS JOCTIXKCHHE TMPEAMETHBIX W METalpeIMETHBIX IUIAHUPYEMbBIX
pe3yabTaToB 00ydeHus, GOpMUPYETCS €CTECTBEHHOHAY4YHas TPaMOTHOCTb: OCBOEHHE HAYUHBIX METOJIOB
WCCTIEIOBAHUS SBJICHUM TPUPOJIbI M TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSCHATH (DU3HMYECKUE SIBIICHUA,
MIPUMEHSISI IOJTyYEHHBIE 3HAHMSI, pelIaTh 337]a4i, B TOM YHCJIE KAYECTBEHHBIC U SKCTIEPUMEHTAIbHBIC.

[IpyHIHMNIMATIBEHO AESTENBHOCTHBIM XapakTep MaHHOIO MOJIYJS peanu3yercs 3a CYET TOro, 4To
oOyuaroluecs BBIMOIHSIIOT 331aHNs, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HaHUI pacro3HaBaTh W HAayyHO OOBACHATH (PU3MUECKUE SBJICHUS B
OKpY’Karolllell TPUPO/Ie€ U TIOBCETHEBHOM XKU3HU;

WCIIOJIb30BaTh HAYYHBIE METObI UCCIICIOBAHUS (PU3MUECKHUX SIBJICHUHN, B TOM YHCJIE /ISl IIPOBEPKU
TUTIOTE3 U TIOJY4YCHUSI TEOPETUIECKUX BHIBOJIOB;

OOBSCHATH HaydyHbIE OCHOBBI HamMOOJEe BaXKHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHM,
HampuMep, MNPAKTUYECKOTO KCIOIb30BaHUS PA3IUYHbIX HCTOYHUKOB HHEPrMM HAa OCHOBE 3aKOHa
MIPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB SHEPTHU.

Kaxnas u3 TeM naHHOTO MOy BKJIIOYAET AKCIEPUMEHTAJIbHOE HCCieloBaHue 000O0IIaroIero
xapakTepa. Mopynb 3aBepliaeTcsi TPOBEICHHEM TUAarHOCTUYECKOW W OIEHOYHOW paboThl 3a Kypc
OCHOBHOTO 00111eT0 00pa30BaHMsI.

Ilianupyemblie pe3yJbTaTbl 0cBOeHUs] (pU3UKU (0a30BbIid YPOBEHb) HA YPOBHE OCHOBHOI0O
00111ero oOpa3oBaHus.

N3yuenne ¢u3uku Ha ypoBHE OCHOBHOTO 00ImIero oOpa3oBaHHS HAIPaBJIECHO Ha JOCTIKCHHE
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeNbHBIX PE3YJIbTATOB.

B pesynbraTe m3ydenus (U3MKM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS y O0OYyYaroIIeTOoCs
OyayT chOpMUPOBaHbI CIEAYIOUIUE JINYHOCTHBIE PE3YIbTaThl B YACTH:

1) maTpHOTHYECKOTO BOCIIUTAHUS:

MPOSIBIIEHUE UHTEPECca K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (prU3HuecKoi HayKu;

LIEHHOCTHOE OTHOIIEHUE K JTOCTHKEHUSAM POCCUNCKUX YUEHBIX PU3UKOB;

2) TpaXIaHCKOTO U lyXOBHO-HPABCTBEHHOTO BOCITUTAHHMS:

FOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXJEHHU OOIIECTBEHHO-3HAYUMBIX M 3TUYECKUX
po0sieM, CBA3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JOCTIKEHUN (DU3HKY;

OCO3HaHHE BXHOCTU MOPAIbHOATHYECKUX MPUHIIUIIOB B JICATEIHHOCTH YUEHOTO;

3) 3CTETHYECKOTO BOCIIMTAHHUS:

BOCIIPUSTHE OSCTETHMUECKUX KadecTB (U3MUECKOM Hayku: €€ TapMOHMYHOTO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'O TIO3HAHUS:

OCO3HAaHHE IEHHOCTU (PU3UYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHUpPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUN, BAXKHENIIEH COCTABIISIIOLIEH KYJIBTYPHBI;

pa3BHUTHE HAYYHOU TH0003HATETLHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKON e TENIbHOCTH,

5) hopMupoOBaHUS KyAbTYPBI 30POBbS i IMOIIMOHAILHOTO OJIar OOy H S

OCO3HaHME LEHHOCTH Oe30MacHoro oOpa3a XHU3HH B COBPEMEHHOM TEXHOJOIMUECKOM MHUDE,
BKHOCTH TMpaBUJI 0€30MacHOrO MOBEACHHS Ha TPAHCIOpPTE, HA AOPOrax, ¢ AIEKTPUUYECKUM U TETIOBBIM
o0opynoBaHUEM B JOMAIIHUX YCIOBHSIX;

c(hOpMUPOBAHHOCTH HaBbIKa peduieKCUU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO XKe MpaBa
y JpYTrOoro 4ejoBeKa;

6) TpyJI0BOTO BOCITUTAHUSI:

7) aKTMBHOE y4YaCTHE B PCIICHHU TMPAKTUYECKUX 3amad (B paMKaX CeMbH, 00Opa30BaTeIbHOU
OpraHu3aliy, HACEIEHHOTO MYHKTA, POJHOTO Kpas) TEXHOJIOTMYECKON M COLMAIIbHOM HAIpaBJIEHHOCTH,
TpeOYIOIMMX B TOM YHCIIe U (U3NIECKUX 3HAHU;

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO PO (heccuii, CBSI3aHHBIX ¢ (PU3UKOI;
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8) 9KOJIOTHYECKOTO BOCIIUTAHUSI:

OpHUEHTAIMsl HAa pUMEHEeHHEe (PU3MUYECKUX 3HAHUU Ui peIleHUs 3aJad B OOJIACTH OKpYXKaromei
Cpenbl, IJIAHUPOBAHUS MMOCTYNKOB U OLIEHKH MX BO3MOKHBIX ITOCIIECTBUI JJIS1 OKPY>KAIOLICH Cpe/Ibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHX MPOoOIeM U IyTeil UX pelIeHus;

9) aganTanuyu K M3MEHSOIMMCS YCIIOBUSM COLIMAIILHON M TIPUPOTHOM Cpebl:

NOTPeOHOCTh BO B3aWMOJICHCTBUM TIPH BBIIIOJHEHWH MCCIEIOBAHUN M TPOEKTOB (PU3HUECKOU
HaNpPaBJICHHOCTHU, OTKPHITOCTH OTBITY M 3HAHUSAM JIPYTHUX;

TIOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO J1eITEIbHOCTD;

noTpeOHOCTh B ()OPMHUPOBAHWHM HOBBIX 3HAHWH, B TOM YHuCIe (OPMYIHpPOBATH HJEH, TOHSTHS,
THIIOTE3bI O PU3NIECKUX OOBEKTaX U SBICHUSIX;

OCO3HaHHE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEHN B 00J1acTU (PU3UKY;

TUTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETECHUN HOBBIX (DM3NYECKUX 3HAHUM;

CTpEMJICHUE aHAIM3UPOBATH U BBISBIATH B3aMMOCBSI3U HPUPOJBI, 00IIECTBA M SKOHOMHUKH, B TOM
YHCIIe C UCTIONBb30BaHNEeM (PU3MYECKUX 3HAHUM;

OIIEHKa CBOMX JCWUCTBUI C YY4ETOM BIHSHUS Ha OKPYXAIOIIYIO CpPEly, BO3MOXHBIX TJIOOABHBIX
IIOCJIEICTBU M.

B pesynbpraTe n3ydeHus QU3MKM Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus y oOydarouierocs
OynyT chOpMHpPOBAHBI METANPEIMETHBIE PE3YNIbTaThl, BKIIOYAIONINE TO3HABATEILHBIC YHUBEPCAIbHBIC
yueOHble JIeHCTBHUS, KOMMYHUKAaTUBHBIC YHHBEpCAJbHBIE y4eOHBIE JICHCTBHSA, pETYISTHBHBIE
YHHUBEpCaJbHbIC YIeOHBIE ICHCTBHSL.

OgafieHre yHUBEPCATBHBIME yIeOHBIMU TTO3HABATEIIEHBIMH JICHCTBUSMH:

1) 6a3oBbI€ JTOTUYECKUE NEHCTBUS:

BEISIBIIATH M XapaKTepU30BaTh CyIIECTBEHHBIC IPU3HAKN 0OBEKTOB (SIBIICHHIA);

YCTaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KiIacCH(UKAIMK, OCHOBAHWSA IS OOOOIICHUS W
CpaBHEHWS,

BBISBJIATE 3aKOHOMEPHOCTH U IPOTHUBOPEUUS] B pacCMaTpUBaeMbIX (aKkTax, MJaHHBIX U
HaOJIIOICHUAX, OTHOCALINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBJIATh NPUYMHHOCIIEACTBEHHBIE CBSI3UM IPU M3YyYEHUU (PU3MUYECKUX SIBJIEHUH U IPOLIECCOB,
IIPOBOJIUTH BBIBOJABI C MCIIOJIb30BAHUEM JIE€AYKTHBHBIX M HMHIYKTUBHBIX YMO3aKJIIOUEHHH, BBIIBUIaTh
TUIIOTE3bI O B3AUMOCBS35X (PU3NYECKUX BEJIMUNH;

CaMOCTOSITEIPHO BBIOMpATh CHOCOO pemnieHus ydeOHOW ¢u3MYecKod 3amaun  (CpaBHEHHE
HECKOJIbKUX BApPHAHTOB pEIICHUs, BBHIOOp Haubosiee MNOAXOAALIET0 C YYETOM CaMOCTOSATENIBHO
BbIJICTIEHHBIX KPUTEPUEB).

2) 6a30BbIe UCCIIEAOBATEIIBCKUE ICHCTBUSL:

HCIOJIb30BaTh BOIIPOCH] KaK UCCIIEA0BATEILCKUN HHCTPYMEHT IIO3HAHUS;

IPOBOJUTh II0 CAaMOCTOSATENBHO COCTaBIEHHOMY IIJJaHY OIBIT, HECJIOXHBIA (pu3nuecKuii
JKCIIEPUMEHT, HEOOJIbIIOE UCCIIE0BaHNE (PU3UUECKOTO SIBICHUS;

OLIEHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMALIHIO, OJIYYEHHYIO B XOJI€ UCCIIEI0BAHUS
WIN SKCIIEPUMEHTA;

CaMOCTOATENIBHO  (POpPMYyIHpOBaTh OOOOIIEHMS M BBIBOABI IO pe3ylbTaTaM IMPOBEAEHHOIO
HaOJII0/IeHUs, OIIbITA, UCCIIC0BAHMS;

IIPOrHO3UPOBATh BO3MOXKHOE JalbHelIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a TAKXKE BBIJIBUTATh
IPENOJI0KEeHNs 00 UX PA3BUTUU B HOBBIX YCIOBHSAX U KOHTEKCTaX.

3) pabora ¢ uHpopMmanuei:

IPUMEHSATH pa3IMYHbIe METO/Ibl, HHCTPYMEHTHI U 3alIPOChI IPU MOUCKE U 0TOOpe MH(pOpMaIK WK
JAHHBIX C YYETOM IPEIIO’KEHHON yueOHOH (U3nuecKoil 3a1auu;

aHAJIM3UpPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBaTh MHGOPMAIMIO PA3IMYHBIX BHUJIOB U
¢bopM npencTaBiIeHus;

CaMOCTOSITEJILHO ~ BBIOMpaTh  ONTUMaJbHYIO  (opMy mpexacTaBieHuss uHPOpMAUU U
WUTIOCTPUPOBATh peIllaeMble 337a4d HECIIOKHBIMU CXE€MaMHM, AMarpaMMaMM, HHOM rpadukoil U ux
KOMOMHAIUSMH.

OBnajieHre yHUBEPCAIbHBIMH y4€OHBIMU KOMMYHUKATUBHBIMH JEHCTBUSMU:

1) obuienue:

B X0Jie OOCyXJeHHs y4eOHOro marepuaina, pe3ylbTaToB JabOpaTOpHBIX pPabOT M IMPOEKTOB
3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYKJIaeMON TeMbl M BBICKA3bIBaTh WJICH, HAlleJICHHBIE Ha pellIeHHE
3aJjauyl 1 Moiep kaHue 01aroxenaTebHOCTH OOIIeHNUS;
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COTIOCTABJISATh CBOM CYXICHHS C CYXICHUSAMH JPYIHMX YYaCTHHUKOB JUAIOra, OOHapyXUBATh
pa3IM4Mue U CXOJCTBO MO3ULIU;

BBIpakaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

NyOJIMYHO TPEACTABIATH PE3YJIbTaThl BBIOJHEHHOTO (PU3MUYECKOTO OIBITa (IKCIEPUMEHTA,
HCCIIEI0BaHUs, IPOEKTA).

2) coBMeCTHast ACSITEIILHOCTD (COTPYAHUYECTBO):

MMOHUMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHTHOW ¥ MHIUBUAYATLHON paOOTHI IPU PEIICHUH
KOHKPETHOU (hU3MIeCcKoi poOIIeMBI;

MPUHUMATh L€ COBMECTHOW JESTENbHOCTH, OPraHU30BBIBATH JEUCTBUS MO €€ JOCTHKEHUIO:
pacmpeiensiTb pojik, OOCYXAaTh IPOLECCHl W Pe3yabTaThl COBMECTHOW palboThl, 0000IIaTh MHEHUS
HECKOJIbKUX YEJIOBEK;

BBIIIOJIHATH CBOIO YacThb PaOOTHI, JOCTUras KAUECTBEHHOTO Pe3y/ibTaTa 0 CBOEMY HANpPaBJICHUIO U
KOOPJAMHUPYS CBOU ACUCTBUS C APYTUMH WICHAMHU KOMAH/IbI;

OIICHMBAaTh KayecTBO CBOEr0 BKJaJa B OOMMHA NOPOAYKT IO KPHUTEPHUSM, CaMOCTOSTEIbHO
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUSI.

OBnaneHue yHUBEPCAIbHBIMH YU€OHBIMU PETYJISTUBHBIMU JICHCTBUSAMMU:

1) camoopranuzanus:

BBIBJSITH TPOOJEMBI B JKM3HEHHBIX M YUYEOHBIX CHUTyallUsX, TPEOYIOIIMX MJsi PpPelIeHUs
(bu3nyecKux 3HaHUI;

OPHEHTHPOBATHCS B PA3MYHBIX TMOIXO0JaX TMPUHATHS pEIIeHUd (MHIUBUAYATbHOE, TPUHSITHE
pelIeHUs B IpyIIe, IPUHITHE PELIEHUH Tpynoil);

CaMOCTOSITENIbHO COCTABJIATH AJITOPUTM pellieHus (prU3nuecKoi 3a1auu WK IJIaHa UCCIIEOBAHUS C
y4€TOM HMEIOIIMUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh IpeJiaracMbie
BAPUAHTHI PEIICHU;

IIPOBOJUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 3 PELICHHE.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY CUTYALlMH U Ipeyiarath IUIaH €€ N3MEHEHUS;

OOBSACHATh MPUYUHBI JTOCTHKEHUS (HEIOCTHIKEHHS) Pe3yJbTaTOB AESTENbHOCTH, JaBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh (B TOM 4YHCJIE€ B XOJl BBINOJIHEHHUS (PUINYECKOTO
UCCIIEIOBAaHUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENbCTB, W3MEHUBIIUXCA CUTYallUH,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUSM.

3) SMOITMOHAIbHBIM WHTEJUICKT:

CTaBUTh ce0s Ha MECTO JAPYroro 4YejioBeKa B XOJI€ CIOpa WIH JUCKYCCHM Ha HAY4YHYIO TEMY,
INIOHUMATh MOTUBBI, HAMEPEHUS U JIOTHUKY JPYIrOTO.

4) npunsatue ceOs U APYTHX:

MpHU3HABaTh CBOE MPaBO Ha OLIMOKY MpU peuieHUH (PU3MYECKUX 3a]ad WM B YTBEPXKICHUSX Ha
Hay4HbIE TEMbI U TAKOE K€ IPABO APYTOro.

IIpeameTHbIe pe3yJbTATHI 0CBOCHUS NIPOrpaMmbl N0 (pusuke (0a30BbIi YPOBEHB).

IIpexMeTHbIe pe3yJbTAaThl OCBOCHHUS IPOrPpaMMBbI IO (PM3HKe K KOHILY 00y4yeHHs B 7 Kjacce:

[IpenmeTrHbie pe3ynbTaThl Ha ©0a30BOM ypOBHE JOJKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
oOyuarouuxcs yMeHHi:

WCIOJIb30BaTh TMOHATHUS: (U3MUECKHe M XUMHUYECKHE SIBICHMS, HAONIOJCHUE, HSKCIEPUMEHT,
MOJEeNb, TUMOTEe3a, SIUHUIBI (U3NYECKUX BEIIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS BEIIECTBa
(TBEpmoe, KHIKOE, Tra3000pa3HOE), MeEXaHHMYECKOe [BI)KEHHE (paBHOMEpPHOE, HEpaBHOMEpHOE,
MpSMOJIMHENHOE), TPAeKTOpHUs, paBHOAEWCTBYIomIast cui, aedopmanus (ympyras, TIJIacTHUEcKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

pasnuyath sBiaeHus (AudQy3us, TEMI0BOE ABIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE JIBIKEHUE,
HEPAaBHOMEPHOE ABWKEHUE, UHEPLUS, B3aUMOJICICTBUE TEJ, PaBHOBECHE TBEPIBIX TEJ C 3aKpEIJIEHHOU
OCBIO BpallleHus, Iepeada JaBJIeHUs TBEPABIMU TeTIaMU, )KUIKOCTSIMHU U Ta3aMu, aTMoc(hepHoe JaBlIeHuE,
IJIaBaHUE TeJl, MPEBPAICHUsT MEXaHMYeCKOW SHEpPruu) MO OMHCAHUIO UX XapaKTepHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

pacmo3HaBaTh MPOSIBICHUE M3YYCHHBIX (DU3MUECKUX SIBJICHUN B OKPYXKAIOIIEM MHpE, B TOM YHUCIIe
¢buznueckue SBICHUS B MPUPOJE: MPUMEPHI ABIKCHUS C PA3IUYHBIMU CKOPOCTSIMU B KUBOW M HEKUBOI
MpHUpOJie, ACUCTBUE CHIIBI TPEHHSI B MIPHUPOJIE M TEXHUKE, BIUSHUE aTMOC(HEpPHOrO AABIICHUS Ha KUBOU
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OpraHu3sM, IUIaBaHUE pbIO, pblYaru B TEJE 4YEIOBEKa, MPU 3TOM MEPEBOAUTH NPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBLACTATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SIBICHUMH;

OTMCHIBATH U3YUYCHHBIE CBOMCTBA TeN M (PU3NYECKUE SBICHUS, HCIIONb3YS (PU3UUYECKUE BEINUMHBI
(macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA
TSKECTH, BEC Tela, CUja TPEHUS, JaBieHHE (TBEPIOIO Tela, )KMJIKOCTH, ras3a), BbITAJIKUBAIOLIAs CHIIA,
MEXaHW4YecKas paboTa, MOIIHOCTh, TUICYO CHIIBI, MOMEHT CHJIbI, KOI(PQPHUIMECHT MOJE3HOTO JCUCTBUS
MEXAaHHU3MOB, KHHETUYECKass U IOTEHLMAIbHAs DJHEPIus), IpU OINHUCAHUU MPABUIBHO TPAKTOBATH
(GU3NYECKUH CMBICT HCHOJB3yEMBIX BEIMYHMH, MX OOO3HAUYEHUS M CIWHULBI (PU3MUYECKHX BEIWYHH,
HaXOJUTh (HOPMYJIBI, CBA3BIBAIOUINE NAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTMMHU BEITUYWHAMH, CTPOUTH
rpadMKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOICTBA TeJ, PU3NUYECKUE SIBJICHUS U MPOLIECCHI, UCTIONb3YS MTpaBUIa CJIO0KEHUS
cuJI (BJ10JIb OJTHOM MpsiMOi), 3aKkoH ['yka, 3akoH Ilackains, 3akoH Apxumezaa, IpaBWIO PaBHOBECHUS pblyara
(6;10Ka), «30J710TO€ MPABWIIO» MEXAHWKH, 3aKOH COXPAHEHHS MEXaHHMYECKOW DHEPTuu, MpPU 3TOM IaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCBIBATh €0 MaTEMaTUYECKOE BbIPAKEHHUE;

OO0BSACHATH (PU3NYECKUE SIBJICHMSI, IPOLIECCHI U CBOMCTBA TE€J, B TOM UHCJE U B KOHTEKCTE CUTyallui
MIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISIBIISITh IPUUMHHOCIEACTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE
n3 1-2 5oruyeckMx MIAroB C MCHOJb30BaHMEM |—2 HU3YUEHHBIX CBOMCTBAa (PU3MYECKHUX SIBICHUMH,
(u3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemate pacu€THble 3agaud B 1—2 AelcTBHs, UCNOJb3ys 3aKOHbI U (DOPMYJIBbI, CBSI3BIBAIOLINE
(bu3nyeckue BEIWYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 33Ja4Yy 3alHCHIBATh KPATKOE YCIOBUE, MOICTABIATh
¢uznueckue BENUYMHBI B (QOpPMYNIbl U TPOBOJAUTH pPacuéThl, HAXOIUTh CIPABOYHBIE JAHHBIE,
HE0OX0IMMBIE [l PEeIICHUS 3a/1a4, OLIEHUBATh PEATUCTUUHOCTD MOTY4€HHON (U3NYECKON BETUUHHBI;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE€ MOXXHO pEIIUTh MpU MOMOUIM (PU3MYECKUX METOJIOB, B
ONMHMCAHUU HCCIEIOBAHMUS BBIJIENATH IPOBEpsAEMOE MPEANojokKeHHe (THMoTe3y), pa3nuyaTb |
MHTEPIPETUPOBATH MOJTYUEHHBIN PE3yabTaT, HAXOIUTh OLIMOKHU B XOJI€ OMBITA, TPOBOJAUTH BBIBOJIBI 110 €r0
pesyabTraTam;

IPOBOJUTH OMBITHI MO HAOMIOAEHHUIO (U3UYECKUX SBICHUH WIM (PU3MYECKUX CBOWCTB TEIl:
(bopMynHUpOBaTh MPOBEPsEMBbIE IPETNOIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEIUI0AKEHHOTO 000Py10BaHMU,
3aIUCBIBATH XOJ1 OTBITA U (POPMYIUPOBATH BHIBOJIBL;

BBITOJIHATh IPSAMBIE U3MEPEHUS PACCTOSIHUSI, BpEMEHH, Macchl Teja, 00bEMa, CHIIbI U TEMIIEPATYpPhI
C HCIIOJIb30BAaHUEM AHAIOTOBBIX M LHU(POBBIX MPUOOPOB, 3aMUCBHIBATh MOKa3aHUs MPUOOPOB € y4ETOM
3a/IaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUM;

IIPOBOJIUTh HCCIEIOBAHUE 3aBHUCUMOCTHM OJHONM (DU3MYECKOM BEJIMYMHBI OT JApPYrod ¢
UCIOJIb30BAHUEM NPAMBIX U3MEPEHUH (3aBUCHUMOCTH IyTH PABHOMEPHO JBMXKYLIETOCS Tejla OT BPEMEHU
NBYDKEHUS Tella, CHJIbI TPEHHsI CKOJBXEHHUS OT Beca Teja, KauyecTBa OOpabOTKU IMOBEPXHOCTEH Tesl U
HE3aBMCHUMOCTH CWJIBl TPEHMs OT IUIOIIANU CONPUKOCHOBEHHS TEJl, CHIIBl YINPYTOCTH OT YAJMHEHUS
IIPYKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOrpYKEHHOW YacTU Tesla U OT IJIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TNIyOMHBI, HA KOTOPYIO IOTPYKEHO TENO, YCIOBUHN MJIaBaHUs Tell,
yCIOBUH paBHOBECHs pbluyara M OJIOKOB, Yy4acTBOBaTh B IIJJAHUPOBAHUM Y4YEOHOTO HCCII€IOBaHUS,
coOMpaTh YCTAaHOBKY M BBINOJHATh M3MEPEHHUs, Ccilenysd NpeAJIoKEHHOMY IUlaHy, (UKCHpPOBATh
pe3yibTaThl MOJYYEHHOH 3aBUCUMOCTU (PU3NYECKUX BEJIMUYUH B BUJIE MPEATIOKEHHBIX TaOIUI U I'PapHKOB,
IIPOBOJUTH BBIBOJBI 10 PE3YJIbTATAM HUCCIIEIOBAHUS;

IIPOBOJIUTh KOCBEHHBbIE HM3MepeHHs (U3UYECKUX BEJIWYMH (IUIOTHOCTh BEIECTBA >KUJIKOCTU U
TBEPAOIO Teja, CUJIA TPEHUSI CKOJIBKEHHUS, JaBJICHUE BO3/lyXa, BBITAJIKUBAIONIAS CHJIA, IEHCTBYIOIIAs Ha
NOTPYKEHHOE B JKUAKOCTH TENO, KOAPPHUIMEHT MOJE3HOro AEHCTBHUS MPOCTHIX MEXaHW3MOB), CIeys
MPEUI0KEHHONW MHCTPYKIMH: MIPH BBINOJHEHUH U3MEPEHUI cOOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYMCIIATh 3HAYEHNE NCKOMOW BEJIMYMHBI;

coOuro1aTh MpaBuiia TEXHUKU 0€30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYI0OBAaHHEM;

UMETh MpPEJCTaBICHUE O MNPHUHLMIAX JEHCTBHS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETp, COOOLIAIOIIMECS COCYAbI, OapoOMeTp, phlyar, MOABHKHBIA M HENOJBHKHBIH
0JI0K, HAaKJIOHHAsI MJIOCKOCTb;

XapaKTepU30BaTh MPUHIMIBI ACHCTBUS H3YYEHHBIX NPUOOPOB M TEXHHUUECKUX YCTPOMCTB C
UCIOJIb30BAHUEM UX OINHUCAHMA (B TOM YHCIE: MOIMIUITHUKH, YCTPONCTBO BOAOIPOBOA, THAPABIMYECKUNA
Ipecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HAcOC, apeoMeTp), HCIOJIb3ysl 3HAaHUS O CBOWCTBax
¢bu3nUecKux SBICHUNH U HEOOXO0UMbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh HMHGPOPMALMIO O HpUMEpax) MPAKTHUYECKOTO HCIOIb30BaHUS
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(Gu3MuecKuX 3HAHWUN B TOBCETHEBHOW >KM3HM JUIsi oOecriedeHuss O€30MacHOCTH MPHU OOpaImieHuu ¢
npuboOpamMu U TEXHUYECKHUMHU YCTPONUCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAOLIEH CPELIE;

OCYIIECTBIISITH OTOOP HMCTOYHMKOB HH(opMammu B HHTEpHETE B COOTBETCTBUU C 3aJlaHHBIM
IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CpPaBHEHMS Pa3jIMYHBIX HNCTOYHHKOB
BBIJICIIATH MH(POPMALIUIO, KOTOPAs SIBISETCS MPOTUBOPEUUBOI UM MOKET OBITh HEJIOCTOBEPHOM;

MCIOJIB30BATh MPHU BBIOJHEHUN YI€OHBIX 3aIaHUH HAYYHOTIOMYIISIPHYIO JIUTEPATYpy (HU3HIecKOro
COJIep’KaHus, CIPaBOYHbIE MaTepHalibl, pecypchl ceTu MHTepHeT, BiIaaeTh npuéMaMy KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU U3 OJTHOW 3HAKOBOI CUCTEMBI B PYTYIO;

co3/1aBaTh COOCTBEHHBIE KPaTKHE MMCbMEHHBIE U YCTHBIE COOOIIECHNUS Ha OCHOBE 2—3 MCTOYHHKOB
uHpOpMaIMK, B TOM YHUCIE MYOJUYHO HPOBOJHUTH KPAaTKHE COOOIICHUS O pe3yabTaTrax NMPOEKTOB WIH
Y4eOHBIX HCCIIEIOBAHUI, MPU 3TOM TPAMOTHO HCIIOJIb30BATh M3YUYCHHBIH TMOHATHHHBIA anmapaTr Kypca
(GU3UKH, COPOBOXKIATH BHICTYINICHHE MTPE3CHTAIINCH;

IIPY BBIMIOJIHEHUU Y4E€OHBIX MPOEKTOB U MCCIENI0BAHUM pacHpelensTh 00s3aHHOCTU B TpYIIE B
COOTBETCTBUU C IOCTABJIEHHBIMU 3a/ladyaMH, CIIEAUTHh 32 BBHINOJHEHUEM IUIaHA JIEHCTBHI, OLIEHUBATh
COOCTBEHHBIM BKJIaJ B JEITEIbHOCTb TIpYIIbI, BBICTPAaWBAaTh KOMMYHUKATHBHOE B3aWMOJICHCTBUE,
YUUTBIBAs MHEHUE OKPYXKAIOIIHX.

IIpenmeTHble pe3yabTaThl 0CBOEHHUSI IPOrPaAMMBI 110 (pu3nKe K KOHIY 00y4ueHus B 8 kiiacce:

[IpenmeTrHble pe3ynbTaThl Ha ©0a30BOM YpPOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
oOyuaroumxcs yMeHHH:

UCIOJIb30BaTh TOHATHUSA: Macca M pa3Mepbl MOJIEKYJ], TEIJIOBOE JBM)KEHHE aTOMOB M MOJIEKYI,
arperaTtHble COCTOSTHUS BELIECTBA, KPUCTAJUIMUYECKUE U aMOp(HbIE Tesla, HAChIIIEHHBIH 1 HEHACHIIIEHHbII
nap, BJI@KHOCTb BO3/yXa, TemIlepaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOM ABUraTelb, 3JIE€MEHTApHBIN
AIIEKTPUYECKHI 3apsijl, JIEKTPUYECKOe MOJie, MPOBOJHUKHA U TUAJIEKTPUKHU, MMOCTOSHHBIA 31EKTPUUYECKUI
TOK, MarHUTHOE I10JIE;

pasnuyath sIBICHUS (TEIJIOBOE pacIIUpeHHe M CKaTue, Tervlonepenada, TEIJIOBOE paBHOBECHE,
CMauMBaHME, KaNWUISpPHbIE SBJIEHUS, UCHapeHHe, KOHACHCAlUs, IUIABJICHUE, KPUCTAJUIM3AIMS
(oTBepneBaHuE), KUMCHHUE, TEIIonepenava (TerIonpoOBOHOCTh, KOHBEKIUS, U3IyYCHUE), dIECKTPU3ALIH
TeJ, B3aUMOJICHCTBUE 3apsAA0B, JEMCTBUS 3JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBUE
MarHuToOB, JEWCTBHE MAarHUTHOTO TMOJII HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas WHAYKIUS) T10
OTHMCAHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMX JaHHOE (PU3HUecKoe
SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE HU3YYCHHBIX (PU3MUECKUX SIBICHUN B OKpPYXKAIOUIEM MHpE, B TOM YHUCIIe
¢uznueckue sBIECHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE U KallWJUIAPHBIC SIBICHUSA B IPUPOJIE,
KpUCTAJLJIBI B Ipupoje, uznydenue ComHila, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHKE POCHI,
TyMaHa, HHes, CHera, JJICKTpUYeCKHe SBICHUS B arMmocdepe, 3JIEKTPUYECTBO KHUBBIX OPraHU3MOB,
MarHuTHOe moje 3emud, Apeiid MOIICOB, POJIb MArHUTHOTO TMOJIA Ui KU3HU Ha 3emiie, MOJSpHOE
CUSTHUE, TIPH TOM IEPEBOJUTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICISTH CYIECTBEHHBIE CBOMCTBA
(mpu3Haku) PU3NYECKUX SBIICHUA;

OTHCHIBATh U3yYCHHBIC CBOMCTBA Tel U (PU3WYECKUE SIBICHUS, UCHOIb3YsS (PU3NYECKHE BEIUYUHBI
(TemmepaTypa, BHYTPEHHSS SHEPIHsl, KOJIMYECTBO TEIUIOTHI, YIeIbHAas TEIIOEMKOCTh BEIIECTBA, yAeIbHAs
TEIUIOTa IUIaBIICHUS, YyJAeJdbHAas TeIioTa MapooOpa3oBaHUsl, yiaeJdbHAass TEIJIOTa CropaHHsl TOIUIMBA,
KO3(G(GUIIMEHT TOJEe3HOT0 JCWCTBHUSI TEIJIOBOM MAaIIMHBI, OTHOCHTEJIbHAs BJIAXKHOCTh BO3IyXa,
AIEKTPUYECKUM 3apsijl, CHJIa TOKa, SJIEKTPUUECKOE HANpPSIKEHHE, CONPOTUBIICHUE NPOBOJHUKA, YIECIBHOE
COINPOTHUBJIEHUE BELIECTBA, pab0oTa M MOIIHOCTh 3JEKTPUYECKOTO TOKa), MPU OMHCAHUU TPABHIBHO
TPAaKTOBaTh (U3MYECKUN CMBICT MCIIOJIB3YEMbIX BEJIMUYMH, O0O3HAUEHUS U EAUHUIBl (PU3NYECKUX
BEJIMYUH, HAXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE AAHHYIO (U3NYECKYIO BEJIWYMHY C JPYTUMH BEJIMUMHAMM,
CTPOUTH Ipa(UKH U3Y4EHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBa Tel, (u3MYeckue SBICHUS M IPOLECCHI, HCIOJIb3Ysl OCHOBHBIE
MOJIOKEHHSI MOJIEKYJIIPHOKUHETHUECKOW TEOPHH CTPOSHHSI BEIIECTBA, IPUHIIHII CYIIEPIIO3UIIUH Tosel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMsI 3apsija, 3akoH Oma 1 yyacTka Lemnu, 3akoH /[xoynsa-Jlenna,
3aKOH COXPaHEHHs YHEPIuu, PU 3TOM yYMETh (GOPMYIUPOBATH 3aKOH M 3alUCHIBATh €0 MAaTEMAaTHYECKOe
BBIPAKEHUE;

OOBSICHATh (PU3MUECKHE NPOLECChl M CBOWCTBA Tell, B TOM 4YHUCIE€ M B KOHTEKCTE CHUTYaIHi
MPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH MPUUNHHOCIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE
u3 1-2 JOrMYecKMX IIaroB C UCHOJb30BaHHMEM |—2 HW3Yy4eHHBIX CBOMCTBAa (PU3MUECKUX SIBICHUH,
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(U3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacd€THble 3amadd B 2—3 JCWCTBHSI, WCIOJB3ys 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIINE
(du3nuecKrue BENMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 3aJa4d 3alUChIBATh KPAaTKOE YCIOBUE, BBISBISATH
HEJOCTAaTOK JaHHBIX IS PEHICHUs 3aJadd, BBIOUPATh 3aKOHBI M (OPMYJbI, HEOOXOAMMBIC s €€
pelIeHHs, MPOBOJUTH pPacdy€éThl M CPAaBHUBATH IOJIydEHHOE 3HAYCHHE (DU3MUECKON BEIMYMHBI C
HM3BECTHBIMU JIAHHBIMH;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPBIE MOXKHO PEIINTh TPHU TOMOIIM (PUIUIECKHX METOJIOB,
KCIOJIb3Ys OMKMCAaHUE UCCIEA0BAHUS, BBIJEIATh IPOBEPAEMOE PEANOJIOKEHHUE, OLIEHUBATh MPABUIBHOCTh
MOPsKa MTPOBEJACHUS UCCIIEIOBAHUS, TPOBOIUTEH BHIBOJIBI;

MPOBOJHNTH ONBITHI IO HAOMIOACHUIO (PU3WYCCKUX SIBICHUN WM (U3HYECKUX CBOWCTB TeIl
(KanwJUISIpHBIC SBJICHHS, 3aBHUCHMOCThH JABJICHUS BO3AyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH
mporecca OCThIBAHWS W HArpeBaHHs TMpPU U3IYyYEHUHU OT I[BETa W3JIydaromieil (Mmoriomaromnei)
MOBEPXHOCTH, CKOPOCTh HCHAPEHUs BOAbI OT TEMIIEPATYpPbl JKUAKOCTA M IUIOIIAAM €€ IMOBEPXHOCTH,
AIEKTPU3ALHNS TN U B3aUMOJICUCTBUE AIEKTPUUECKUX 3aPSAI0B, B3aUMOJICHCTBUE MMOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3aIisl MATHUTHBIX TIOJIEM TIOCTOSIHHBIX MarHUTOB, JCHCTBUS MarHUTHOTO TOJISI HA MPOBOJHUK C
TOKOM, CBOWCTBA DJIEKTPOMArHWTa, CBOWCTBA AJIEKTPOJBHUTATEINS MOCTOSIHHOTO TOKa): (OPMYIHPOBATH
MPOBEPSIEMbIE MTPEANOIOKEHHS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYI0BAHHUS, OTIMCHIBATH X0/
OTIbITa U (POPMYITUPOBATH BHIBOJIBI;

BBITIOJTHSATH MPSIMbIE U3MEPEHUSI TeMIIepaTyphbl, OTHOCUTEIbHON BJIAXKHOCTH BO3/JyXa, CHJIBI TOKa,
HaIpsDKEHUS C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JTATYMKOB (DM3UYECKUX BEIUYHMH, CPABHUBATH
pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHONM a0COFOTHOM MOTPEITHOCTH;

MPOBOJIUTHh  WCCJIEAOBAHUE 3aBUCHMOCTH OJHOW (PU3WYECKOW BEIMYMHBI OT JPYyrod ¢
WCTIOJIb30BAHUEM TIPSIMBIX HW3MEPEHHH (3aBHCHUMOCTH COINPOTHBJICHHUS MPOBOJHUKA OT €ro JJIMHBI,
IUION[AX TOMEPEYHOTO CEYEHUsS M YJEIBbHOTO COIMPOTHBIICHHS BEIIECTBA IMPOBOJHHUKA, CHIIBI TOKAa,
WUIYIIEro 4epe3 MPOBOJHMK, OT HANpPsHKEHUsS HAa TMPOBOJHHUKE, WCCIEIOBAHHME IOCIENOBATEIBHOTO U
MapajuieIbHOTO COCIMHEHWM TPOBOJHUKOB): IUIAHUPOBATh HCCIIEIOBAHUE, COOMpPATh YCTAHOBKY H
BBITIOJTHATh M3MEPEHHS, CIeAysd TMPEIOKCHHOMY IUIaHy, (UKCHPOBAaTh PE3yJAbTaThl IMOJTYyYCHHOMN
3aBHCHMOCTH B BHJIC TaOJIHI] U TPaPUKOB, TPOBOIUTH BBIBOIBI 110 PE3y/IbTaTaM HUCCIICAOBAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEpeHUs (U3NUECKHX BENIMYMH (yneibHas TEIUIOEMKOCTH BEIIECTBA,
COTNIPOTHUBIICHHUE TMPOBOJAHHMKA, pab0Ta W MOIIHOCTH JJIEKTPHUYECKOTO TOKA): TUIAHUPOBATH WU3MEPCHHSI,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEIOKEHHON WHCTPYKIIMH, U BBIYUCIISTH 3HAYCHUE
BEJIMYUHBI;

coOJr01aTh MpaBHUJIa TEXHUKU O€30MaCHOCTH MpH padboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

XapaKTepHU30BaTh MPHUHIUIBI JIEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
HCIIOJIb30BAHUEM UX ONMHCaHUS (B TOM YHCIIE: CUCTEMa OTOIICHUS JOMOB, THTPOMETp, MapoBasi TypOuHa,
aMIiIepMeTp, BOJBTMETP, CUETUYHMK OJICKTPHUUECKOM DHEPTrud, DSJIEKTPOOCBETUTEIbHBIC MPHOOPHI,
HarpeBaTeIbHBIC 3JEKTPONPUOOPHI  (IPUMEPBI), DIICKTPUUECKHE NPEIOXPAHUTEIH, JJICKTPOMArHHUT,
AJIEKTPOJIBUTaTeb TMOCTOSIHHOTO TOKA), HCIOJb3ysd 3HAHUS O CBOWCTBAaX (U3UYECKUX SIBICHUU H
HE0O0X0oquMbIe PU3NUECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HM3MEpHUTEIbHBbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHbIM pHUCYHKaM (KMIKOCTHBIH TEPMOMETpP, TEPMOC, IMCUXPOMETpP, TUTPOMETpP, IBUTATEINb
BHYTPEHHETO CrOpaHUs, OJIIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl OJIIEKTPHYECKHX Iemnei ¢
MOCJIEIOBATENIbHBIM U MapajlyIeNIbHBIM COEIMHEHUEM DJIEMEHTOB, pas3linyas yCJIOBHbIE OOO3HAuEHUS
3JIEMEHTOB JIEKTPUUECKUX LEMEH;

MPUBOJIUTh TPUMEPHl (HaXOoAWTh WHGOPMAIUIO O MPUMEpPax) MPAKTHUYECKOTO HCIMOIb30BaHUS
(bu3nyecKux 3HAHUN B TMOBCETHEBHOW >KM3HM JUIsl oOecredeHuss Oe30MacHOCTH MpHU OOpalleHUuH C
puOOpaMH U TEXHUYECKHUMH YCTPONUCTBAMU, COXPAaHEHUS 37I0POBBS M COOIIOICHHSI HOPM SKOJIOTHIYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpELE;

OCYILIECTBIISITh MOUCK HWH(MopManuu Qusndeckoro coaepxkanus B HVHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUA M MyTEM CpPaBHEHHS JOTMOJHUTENBHBIX HCTOYHUKOB BBIICIATH HH(OpMAIIHIO,
KOTOpasi SIBISETCS MPOTUBOPEUYHUBOM WIIM MOKET ObITh HEIOCTOBEPHOM;

WCIOJIb30BATh MIPH BHITIOJIHEHUH YUeOHBIX 3aJaHII HAYIHOMMOMYJISIPHYIO JTUTEPaTypy (PU3HMUecKOro
COJIepXaHus, CIIPaBOYHbIE MaTepHUalibl, pecypchl cetu VHTepHeT, BlaieTh NpUEMaMU KOHCIIEKTUPOBAH U
TEKCTa, MpeoOpa3zoBaHus HHPOPMAIUHN U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U KpaTKUE YCTHBIE COOOIIeHUs, 0000mas nHpopMaIuo 13
HECKOJIbKUX HMCTOYHUKOB, B TOM 4YHCIE MyOJUYHO TMPEACTABIATh pPEe3ylbTaThl MPOCKTHOW WU
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HCCIIEA0BATENIbCKON NEATEIbHOCTH, IIPYU 3TOM I'PaMOTHO HCIIOJIb30BAaTh U3YYEHHBIN ITIOHATUHHBIN anmapar
Kypca (HU3UKH, COIPOBOXKIATH BHICTYIICHHE MTPE3CHTAINCH;

IPU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAaHHHA (DU3NYECKUX MPOIIECCOB paclpeneNiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33/1a4aMH, CJICIUTHh 32 BBIMOJIHEHUEM IUIaHA
JEeWCTBUI U KOPPEKTUPOBAThH €T0, OLICHWBATh COOCTBEHHBIN BKIIAJ] B IEATEIBHOCT TPYIIIBI, BEICTPAHBATD
KOMMYHHUKAaTHBHOE B3aUMOJCHUCTBUE, MIPOSBIISASL TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI.

IIpenmeTHble pe3yJbTaThl 0CBOEHHUS IPOrPaMMBI 10 (pH3HKe K KOHIY 00y4eHus B 9 kiacce:

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE [OJDKHBI OTpPaXaTh COHOPMHPOBAHHOCTH Y
00yJaromuxcst yMEHHIA:

UCI0JIb30BATh MOHSTHS: CHUCTEMa OTCYETA, MaTepuaibHas TOYKA, TPAEKTOPUS, OTHOCUTEIbHOCTD
MEXaHUYECKOTO JABIMXKEHHUA, Aepopmanus (ymnpyras, IJacTHUYecKas), TPEHHUE, LEHTPOCTPEMUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh M MEpPerpy3Kd, LEHTP TKECTH, aOCOJIIOTHO TBEPAOE TEJNO, LEHTP TSHKECTH
TBEPAOro Tela, PAaBHOBECHUE, MEXAaHMYECKHE KOJeOaHUs U BOJHBIL, 3BYK, MH(QPAa3BYK M YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U JIaIbHO30PKOCTb,
CIEKTpPbI UCIIYCKaHUs U MOTJIOUIEHHUS], alb(a, OeTa- 1 raMMa-u3JIydeHus, U30TOIbI, /IepHasl SHEPreTHKa;

paznuyath  SABJI€HHMS  (paBHOMEpPHOE U  HEpaBHOMEpPHOE  MPSIMOJMHEHHOE  JIBUYKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABWKEHHE, CBOOOJHOE MaJieHUE TeJl, paBHOMEPHOE JABIKEHUE IO
OKPY’KHOCTH, B3aUMOJICHCTBUE TEJ, pEaKTUBHOE JBUKEHHUE, KOojeOaTelbHOE JABIKEHUE (3aTyXarollue U
BBIHYX/ICHHbIE KOJEeOaHus), pPE30HAHC, BOJHOBOE JIBIKEHHE, OTPaK€HUE 3BYKa, MPSIMOJUHENHOE
pacnpocTpaHeHue, OTpaKeHUe U IPeJOMIIEHHE CBETa, MOJIHOE BHYTPEHHEE OTPaXKEHHE CBETA, Pa3jioKeHHe
0enmoro cBeTa B CIEKTP M CIIOKEHHUE CIEKTPAJIbHBIX IIBETOB, JUCIEPCHUS CBETa, €CTECTBEHHAs
PaZvo0aKTUBHOCTh, BO3HUKHOBEHHUE JMHEMUYATOrO CIEKTpa H3JIyueHHUs) MO OMHMCAHUI0O UX XapaKTEepHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOLIUX JTJaHHOE (PU3MUecKoe SIBJICHHUE;

pacrno3HaBaTh MPOSBIEHUE U3YYEHHBIX (U3NUYECKUX SBJICHUN B OKpY)KalollleM Mupe (B TOM 4YHUCIIe
¢buznueckue SBJICHHS B MPUPOAE: MPHIMBBI M OTIUBBI, JBUXKEeHHE IaHeT COJHEYHOM CHUCTEMBI,
PEaKTHUBHOE [BWKEHHE JKUBBIX OPraHU3MOB, BOCIHPUATHE 3BYKOB JKHBOTHBIMH, 3E€MIIETPACEHHUE,
ceificMuueckue BOJHBI, I[yHaMH, 3XO, I[BETa TeJ, ONTHUYECKHE SIBICHUA B MPHUPOJAE, OHOJIOrHYECKOe
NEHCTBUE BUIUMOTO, YIBTPA()UOIETOBOTO M PEHTTEHOBCKOTO M3TyUYE€HUN, €CTECTBEHHBIN PaMOaKTHBHBII
(hoH, KOCMUYECKHE JIy4Hd, paJHOAKTUBHOE U3Iy4€HHE PUPOIHBIX MUHEPAJIOB, JEHCTBUE PalMOAKTUBHBIX
U3JTy4YeHU Ha OpraHu3M YesloBeKa), IPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO, BBIICTATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN ) GU3HUECKHUX SBICHHIA;

OMHCHIBATh U3yYCHHBIC CBOMCTBA Tel U (PU3MUECKUE SBICHUS, UCIOIB3YS (PU3NYECKUE BEIMYUHBI
(cpenHsist © MTHOBEHHAs! CKOPOCTD TeJla IIPH HEPAaBHOMEPHOM JIBUKEHHH, YCKOPEHHE, TepeMEIlleHUE, MyTh,
yIJ0Basi CKOPOCTh, CUJIa TPEHHUs, CUjla YIPYrOCTH, CUJia TSHKECTH, YCKOpeHHe CBOOOJHOTO MaJIeHusi, BeC
Teja, UMITYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHHuYecKass paboTa U MOIIHOCTb, OTEHIMAIbHAS SHEPrUs Teja,
MOJHATOrO HaJ IOBEPXHOCTHIO 3€MJIM, IMOTEHLMAJbHAsg SHEPIUsl CKATOM NPYKHUHbI, KUHETHYECKas
SHEprus, MoJiHas MEXaHUUYeCKas SHEPrus, Mepruo/1 U 4acToTa KoJieOaHU, TMHA BOJIHBL, TPOMKOCTh 3BYKa
Y BBICOTA TOHA, CKOPOCTh CBETA, OKA3aTeJb MPEIIOMIICHHUS CPEJIbl), IPU OITMCAHUU MTPABHIIBHO TPAKTOBATh
(bu3MYECKU CMBICI UCMOJIB3YEMBIX BETUYMH, 0003HAYCHUS U €IUHUIBI (U3UUYECKUX BEIHUMH, HAXOIUTh
(GbopMyIibl, CBS3BIBAIONINE NAHHYIO (PU3UYECKYI0 BEIIMYMHY C APYTUMHU BEIMUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBA Teld, (U3NUYECKUE SABIICHUS U MPOIIECCHI, UCIOIb3Ys 3aKOH COXpaHEHUs
SHEPruM, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHLUII CYHEPIO3ULUU CUJI, NPUHIUI OTHOCHUTEIBHOCTH
I'anunest, 3axoHbl HplOTOHA, 3aKOH COXpaHEHUS UMITYJbCA, 3aKOHBI OTPAKEHHS U IPEJIOMIIEHHUS CBETA,
3aKOHBI COXPAHEHUS 3apsAA0BOTO U MAacCOBOTO YHCENl MPH SJEPHBIX PEaKLUsAX, IPH 3TOM (opMyIHpoBaTh
3aKOH U 3aIlUChIBaTh €r0 MaTEMaTHUECKOE BBIPAKECHHUE;

OOBSICHATh (PU3MUECKHE MPOLECChl M CBOWCTBA Tel, B TOM YHUCIE M B KOHTEKCTE CHUTyalUi
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABJIATH MPUUMHHOCIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE
U3 2-3 JIOTMYecKMX IIaroB C UCHOJb30BaHHMEM 2-3 H3Yy4EHHBIX CBOMCTBAa (DU3MUECKUX SIBJICHUH,
($U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHbIe 3a7aun (OMUPAOIINECST HA CUCTEMY M3 2—3 ypaBHEHUN), UCIOJIb3Ys 3aKOHBI U
¢dopmynbl, cBs3bIBaroImMe (hU3MYECKHE BETUYMHBI: HAa OCHOBE aHalW3a YCJIOBMS 3a/laud 3alMChIBaTh
KpaTKoe YCIIOBHUE, BBISBIIATH HEJOCTAIOIIME WM M30BITOYHBIC JTAaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBL,
HEOO0XOAMMBIE JJIsl pEellIeHHs], IPOBOJAUTE PACU€Thl U OLEHUBATh PEATMCTUYHOCTh MOJyYEHHOTO 3HAYEeHHUs
($U3N4YEeCKO BETUYHHBL;

pacro3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXHO PpEIIUTh MPH MOMOIIM (U3NYECKUX METOJOB,
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UCTIOJIB3Ysl ONMCAHUE UCCIIeIOBAHMSI, BEICIATH IPOBEPSIEMOE TPEATOJIOKEHUE, OIICHUBATH MPABHIILHOCTh
MOps/IKa TIPOBEJICHUS UCCIIC0BAHUS, TPOBOIUTH BBIBOJIbI, HHTEPIIPETHUPOBATH PE3YJIbTaThl HAOIIONCHUH 1
OTIBITOB;

MPOBOJIUTH OTBITHl MO HAOMIOACHUIO (DU3MYECKUX SBICHUH WM (DU3MYECKHX CBOMCTB Tel
(u3ydenue BTOpOro 3akoHa HbIOTOHa, 3aKOHA COXpAaHEHMs SHEPTUH, 3aBHCHUMOCTH NEpHoja KoJieOaHMi
NPYKUHHOTO MasTHUKA OT MacChl Tpy3a M JKECTKOCTH MPYKUHBI M HE3aBUCHMOCTb OT aMIUIUTY/bI MaJIbIX
Kosie0aHul, MPSAMOJIMHEHHOE pPacIpOCTpPaHEHUE CBETAa, Pa3NIOKEHHE OENoro cCBeTa B CHEKTP, M3yYCHHE
CBOMCTB M300paXCHUS B IJIOCKOM 3€pKaje M CBOMCTB M300pa)KCHUS MpEAMETa B COOHMpAromeil TuH3e,
HaOJI0/IEHUE CIUIONIHBIX M JIMHEHYATHIX CIEKTPOB M3IIyYEeHHUs): CAMOCTOSTEILHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO HAabOpa 000PYIOBAHMSI, OTIUCHIBATH XOJI OTIBITA U €TO PE3YJbTAaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBOJIUTH TPH HEOOXOIMMOCTH CEPUI0 MPSIMBIX H3MEPEHUH, ONpenenss cpenHee 3HauCHHE
u3MepsieMoil Benn4yuHbl ((POKyCHOE paccTOsHUE cOOMparomieil JHH3bI), 000CHOBBIBATH BBIOODP Croc0o0a
u3MepeHus (U3MepUTEeNbHOTro mpudopa);

MIPOBOJIUTh HCCIIEIOBAaHHE 3aBHUCHUMOCTEH (M3WYECKUX BEIWYMH C WCIOJB30BAHUEM IPSIMBIX
M3MEpEeHUH (3aBUCHMOCTb ITYTH OT BPEMEHHU MPHU PAaBHOYCKOPEHHOM JIBIKCHHH 0e3 HavyalbHON CKOPOCTH,
nepruosia KoJieOaHui MaTeMaTHYECKOTO MAasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJIa OTPa)KCHUS CBETa
OT yrila MajieHusl M yriia IpeoMIICHHUsS OT yIJia TaJeHus ): TUIAaHUPOBATh UCCIIEIOBAaHHIE, CAMOCTOSTEIEHO
coOMpaTh YCTAaHOBKY, (PUKCHPOBATH PE3YNILTATHI TMOJYYCHHON 3aBHCUMOCTH (PU3MUYECKUX BEITMYMH B BUJIC
TaOIUI] ¥ TPApUKOB, TPOBOIUTH BBEIBOJIBI IO PE3YJIbTATAM HUCCIICIOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs! (PM3MUECKHX BETMYWH (CPEIHSSI CKOPOCTh M YCKOpEHHE Tela
IpH  PaBHOYCKOPEHHOM JIBW)KCHWHW, YCKOPEHHE CBOOOJHOTO TAaJeHHs, KECTKOCTh TPYKHUHBI,
KO3(pPHUITMEHT TPEeHUs CKOJIBKEHUS, MeXaHU4YeCcKass paboTa ¥ MOIIHOCTh, YacTOTa W TEPHOJ KOJICOaHHI
MaTeMaTHYEeCKOTO M MPYKUHHOTO MasTHUKOB, ONTHYECKas CHJIa COOMpAIOIIEH JIMH3BI, PaldOAKTUBHBINA
(GOH): MIAHUPOBATH MU3MEPEHUs, COOMpATh IKCIIEPHUMEHTAILHYIO YCTAHOBKY W BBITIONHSATH H3MEPEHUS,
Cllefysl TIPEIIOKEHHON WHCTPYKIWHU, BBIYHCIATH 3HAUYEHUE BEIMYMHBI M aHAJIM3UPOBATH TOJTYYCHHBIC
pE3YABTATHI C YYETOM 3aJaHHOMN MOTPEIIHOCTH U3MEPEHMUIA;

coOJr01aTh MpaBUJIa TEXHUKU O€301TaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM 000pYA0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKM U3YUEHHBIX (U3MUYECKUX MOJIeNel: MaTepualbHas TOYKa,
abCOTIOTHO TBEPAOE TENI0, TOYCUHBIH HUCTOUYHUK CBETA, JIyd, TOHKAs JHMH3a, INIaHEeTapHas MOJIelb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO Spa;

XapaKTepU30BaTh MPUHIUIMBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
UCIIOJIb30BAHMEM HX ONHCaHus (B TOM 4YHCIE: CHUAOMETpP, NAaTYUKH TOJIOKEHUS, PACCTOSHUS U
YCKOpPEHUsI, paKeTa, 5XOJOT, OUYKH, MEPUCKOI, (oToammapar, ONTUYECKUE CBETOBOMBI, CIEKTPOCKOIL,
N03UMeTp, Kamepa Bunbcona), ucnonb3ys 3HaHHA O CBOMCTBaxX (PU3MUECKHUX SBJICHUN U HEOOXOIMMbIE
(buznueckue 3aKOHOMEPHOCTH;

UCIOJIb30BAaTh CXEMbl M CXEMaTU4YHbIe PHUCYHKHM M3YYEHHBIX TEXHHUYECKUX YCTPOWUCTB,
M3MEPUTENbHBIX TPUOOPOB U TEXHOJIOTMUECKUX IMPOLIECCOB MPHU PEHICHUH y4eOHONMPAKTUYECKUX 3ajad,
ONTUYECKUE CXEMBI [Tl TOCTPOEHUS H300paKeHUH B TUIOCKOM 3€pKalie U COOMparolei JIMH3E;

MPUBOJUTH TpUMEPHl (HaXoAuTh WHGOPMAIUIO O MPUMEpPax) MPAKTHYECKOTO HCIMOIb30BaHUS
¢buznuecKux 3HAHUN B TMOBCETHEBHOM >KM3HMU JUIsi obOecriedeHuss Oe30MacHOCTH MPHU OOpalleHUH C
npudopaMu U TEXHUYECKHUMH YCTPONUCTBAMU, COXPAaHEHUS 37I0POBBS I COOIIOICHHS HOPM 9KOJIOTUYECKOTO
MOBEICHUS B OKPYXaIOIIeH cpeje;

OCYILIECTBIIATh TOUCK HH(popmanuu B HHTepHeTe, caMOCTOATEIbHO (HOPMYIUpPYS MOUCKOBBIN
3aMpoc, HaXOAUTh MYTH ONPEAETIeHUs TOCTOBEPHOCTH MOJYYEHHON MH(POPMALIMK HA OCHOBE HMEIOIUXCS
3HAHUN U JOTIOJHUTENBHBIX HCTOYHHKOB;

MCI0JIb30BATh MPH BBIMOJHEHUN Y4EOHBIX 3aJaHU HAYYHOTOMYJISIPHYIO TUTEPATypy, CIPAaBOYHbIE
MaTepuanbl, pecypchl ceTu MHTepHeT, BIaaeTh NpuéMaMi KOHCIEKTUPOBAHUSA TEKCTa, MPEeoOpa3oBaHUs
nH(pOpMaIUU U3 OJHOI 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE ITUCbMEHHBIE W YCTHBIE COOOLIEHHS Ha OCHOBE HHPOpPMALUU U3
HECKOJIbKUX HCTOYHUKOB, MyOIMYHO TMPEACTaBISATh PEe3ylbTaThl MPOEKTHON WM HCCIIET0BATENbCKON
JeSITeNLHOCTH, IIPU 3TOM IPAaMOTHO HCIIOJIb30BaTh U3YUCHHBIN TOHSITUIMHBIN ammapar u3y4aeMoro paszena
GU3MKH W CONPOBOXKJATh BBICTYIUICHHE TMpe3eHTalueil ¢ y4€ToM OCOOCHHOCTEH ayquTOpHU
oOyJaronuxcs.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC ®U3UKA

Ne | HaumeHoBanme KoanyecTB |J/IeKTpOHHBIE o0pa3oBaresbHbIE
/I | pa3geIoB W TeM | O 4YacoB [pecypchbl
MPOrpamMMbl
1. | ®usuxa u eé poJjp B 6 https://resh.edu.ru/subject/28/7/?
NO3HAHUM ysclid=16rtc99d09739338021
OKpYysKawuero Mupa.
1.1 | ®dusuka — Hayka o 2 https://resh.edu.ru/subject/28/7/?
pHUpoIe. ysclid=16rtc99d09739338021
1.2 | ®dusnyeckue 2 https://resh.edu.ru/subject/28/7/?
BEJINYMHBI. ysclid=16rtc99d09739338021
1.3 | EcrectBeHHO- 2 https://resh.edu.ru/subject/28/7/?
HAYYHBIH METOT ysclid=16rtc99d09739338021
IIO3HAHUSL.
2. | [epBonayaibHbIe 5
CBeJeHUs 0
CTPOCHUMU BeHIECTBA.
2.1 | CtpoeHue BerecTBa. 1 https://resh.edu.ru/subject/28/7/?
ysclid=16rtc99do9739338021
2.2 | IBmxenue 17§ 2 https://resh.edu.ru/subject/28/7/?
B3aMMOJIEHCTBHE ysclid=16rtc99do9739338021
Y4aCTHI] BEIlleCTBA.
2.3 | ArperaTtHoe 2 https://resh.edu.ru/subject/28/7/?
COCTOSTHHE BEIECTBA. ysclid=16rtc99d09739338021
3. | ABum:kenue u 21
B3auMMo/ielicTBHE
TeJl.
3.1 | Mexanuueckoe 3 https://resh.edu.ru/subject/28/7/?
IBIDKEHME. ysclid=16rtc99do9739338021
3.2 | Uneprus, Macca, 4 https://resh.edu.ru/subject/28/7/?
IUIOTHOCTb. ysclid=16rtc99do9739338021
3.3 | Cuna. Buasl cuit. 14 https://resh.edu.ru/subject/28/7/?
ysclid=16rtc99do9739338021
4. | laBiaeHue TBEPABIX 21
TeJd, SKHAKOCTEeH u
ra3os.
4.1 | Hasnenne. Ilepenaua 3 https://resh.edu.ru/subject/28/7/?

JaBJICHUS TBépI[LIMI/I
TCIaMH, XUJIKOCTAMHU
H ra3amMu.

ysclid=16rtc9qdo9739338021
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4.2

I[aBJ'IeHI/Ie KHAKOCTH.

https://resh.edu.ru/subject/28/7/?
ysclid=16rtc9qd09739338021

4.3

AtmochepHoe
JIaBJICHHE.

https://resh.edu.ru/subject/28/7/?
ysclid=16rtc9qd09739338021

4.4

JlecTBUE JKUIKOCTH
u rasa Ha
HOTPY’KEHHOE B HUX
TENO.

https://resh.edu.ru/subject/28/7/?
ysclid=16rtc9qdo9739338021

PaGora "
MOUIHOCTB.
JHeprus.

12

5.1

Pabora 1 MOIHOCTB.

https://resh.edu.ru/subject/28/7/?
ysclid=16rtc9qdo9739338021

5.2

IIpocteie
MEXAHU3MBI.

https://resh.edu.ru/subject/28/7/?
ysclid=16rtc9qdo9739338021

5.3

Mexauuueckas
SHEprusl.

https://resh.edu.ru/subject/28/7/?
ysclid=16rtc9qdo9739338021

®uzuka u eé poJb B
NMO3HAHUM
OKPY:Kaloliero Mupa.
IlepBoHayanbHbIE
cBeJleHHs 0
CTPOEHUM BelllecTBa.
JIBM:xeHue u
B3auMMo/ielicTBHUE
TeJl.

JaByienne TBEpABIX
TeJl, JKHIKOCTel 1
ra3oB.

Pa6oTta u
MOIIHOCTB.
JHeprus.

OBIIEE
KOJIMYECTBO
YACOB 13(0)
[TIPOTPAMME

68

8 KJIACC

Ne
n/n

HaumenoBanue
pa3/iesioB U TeM
NMPOrpaMMbI

KoanuectBo
4acoB

DJIeKTPOHHBIE (HH(ppoBbIE)
o0pa3oBaTe/ibHbIe pecypchl

Pasnen 1. TensnoBbie
ABJICHUSA

28

1.1. Crpoenue u
CBOMCTBA
BEILIECTBA

https://resh.edu.ru/subject/28/8/

1.2. TeruioBele
MIPOIIECCHI

21

https://resh.edu.ru/subject/28/8/
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Paznen 2.
JyleKTpHYecKue u
MarHuTHBIE
SIBJIEHUS

37

2.1. DnexTpuyeckue
3apsansl. 3apsKEHHBIE
TeNna U ux
B3auMMOJCHCTBHE

https://resh.edu.ru/subject/28/8/

2.2. TTocTostHHBIH
3IIEKTPUYECKUH TOK

20

https://resh.edu.ru/subject/28/8/

2.3. MarautHsie
SIBIICHUSA

https://resh.edu.ru/subject/28/8/

2.4.
DNeKTpOMarHuTHAS
WHIYKIUS

https://resh.edu.ru/subject/28/8/

TennoBble siBJIeHUS
JyleKTpUYECKHE U
MarHUTHbIE
sIBJICHU S

3

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68

9 KVIACC

Ne
n/
n

HaumMmenoBaHnue
pa3naesioB U TeM
nporpaMmmbl

KoanuectB
0 4acoB

DyieKTpoHHBIE (LU (PPOBLIE)
o0pa3oBaTeibHbIEe pecypchl

Pa3zgen 1.
Mexanuyeckne
SIBJICHUS

40

1.1. MexaHHYECKO
€ JIBIDKEHUE U
CIIOCOOBI €ro
OIIMCaHMS

20

https://resh.edu.ru/subject/28/9/

1.2. B3aumopneiicteue
Tel

10

https://resh.edu.ru/subject/28/9/

1.3. 3aKOHBI
COXpaHEHUs

10

https://resh.edu.ru/subject/28/9/

Paznea 2.
Mexannueckne
K0J1e0aHHUS U BOJHDBI

15

https://resh.edu.ru/subject/28/9/

2.1. Mexanuueckue
Koe0anus

2.2. Mexanuueckue
BOJIHBI. 3BYK

https://resh.edu.ru/subject/28/9/

Pazpen 3.
JIEeKTPOMATHUTHOE
noJie u
3JIEKTPOMarHNTHhIE
BOJIHBI

3.1.
ONeKTpOMarHuTHOE

https://resh.edu.ru/subject/28/9/
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IoJjaec u
QJICKTPOMAarHMTHBIC
BOJIHBI

Pasnea 4. CBeroBLIe
ABJICHUSA

15

4.1. 3aKoHBI
pacnpocTpaHeHUs
cBeTa

https://resh.edu.ru/subject/28/9/

4.2. JIuu3zel 1
ONTHYECKHE TIPUOOPHI

https://resh.edu.ru/subject/28/9/

4.3. Paznoxenue
0eroro cBeTa B CIEKTP

https://resh.edu.ru/subject/28/9/

Pa3znea 5.
KBaHTOBELIE AIBJIeHUSA

17

5.1. Ucniyckanue u 4 https://resh.edu.ru/subject/28/9/
IIOIJIOIICHHUE CBETa

aTOMOM

5.2. Ctpoenne 6 https://resh.edu.ru/subject/28/9/

aTOMHOTIO siApa

5.3. AnepHble peakiuu

https://resh.edu.ru/subject/28/9/

Pa3nen 6.
MexanuyecKkune
SAIBJICHUS
MexaHnnyeckue
K0J1e0aHUS U BOJHBI
J1eKTPOMATHUTHOE
noJie U
3JIEKTPOMATHUTHbIE
BOJIHBI

CBeToBBIE SIBJICHHS
KBaHTOBbBIE SIBJIEHUS

https://resh.edu.ru/subject/28/9/

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102

21
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