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IHHOACHUTEJIBHAA 3AIINCKA

[IporpamMma no ¢u3uke Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHUsS COCTaBJI€HA Ha
OCHOBE TIOJIO’KEHUH U TpeOOBaHUU K pe3ylibTaTaM OCBOEHHUSI Ha 0a30BOM ypOBHE OCHOBHOMU
oOpasoBarenbHON Tmporpammel, mnpenactaBieHHBIX B ®I'OC 00O, a Takke ¢ y4EToM
benepanbHOl paboueld mporpaMmbl BocnuTaHusi W KoHuenmuu npenogaBaHusi yueOHOTO
npenmMera «Ou3nKay.
Copepxkanue  mporpamMmbl 1Mo  (QuU3UMKEe  HampaBieHO Ha  (QopMHpOBaHUE
€CTECTBEHHOHAYYHOUW T'PAMOTHOCTH OOYYaIOIIMXCSl W OpPraHM3alfi0 U3ydyeHUs (PU3UKA Ha
NesITeIbHOCTHON OCHOBe. B mporpamme mo ¢u3MKe y4UTHIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanusanuu TpedoBanuid PI'OC OOO K TUIAHHPYEMBIM JIMYHOCTHBIM H
METanpeaIMETHbIM  pe3ylbraTaM  OOydeHHs, a TakkKe  MEeXIpeIMETHbIe  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[IporpaMma o gu3uke ycTaHaBIUBAET paclpeeieHne yueOHOro MaTepuana mo rojam
oOyuenus (mo kKiaccam), MpeuiaraeT MPUMEPHYIO IOCIIEOBATEIbHOCTh HM3YYCHHS TeEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHs TMPEIMETHOTO COAEpKAHUS M Y4ET€ BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIMXCS.
[IporpamMma mo ¢wusuke pa3zpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboueil mporpamMmbl o0 y4eOHOMY IIPEIMETY.
Ou3uka SBISETCS CHCTEMOOOPA3yIOIIUM JUIS eCTECTBEHHOHAYUHBIX  YUeOHBIX
MPEeIMETOB, TOCKOJbKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U SBIICHUH,
M3y4aeMbIX XHUMHEH, Onosoruen, actpoHomMueil u gusndeckoi reorpadueii, BHOCUT BKIIa] B
€CTECTBEHHOHAYYHYI0O KapTUHY MHUpA, MPENOCTaBlsieT Hauboiee sCHbIE 00paslibl
MPUMEHEHUS HAYyYHOTO METO/a MMO3HaHUs, TO €CTh CI10co0a MOTyYeHHS TOCTOBEPHBIX 3HAHUHN
0 MHpE.
Opna 13 raaBHBIX 33734 GU3MYECKOT0 00pa30BaHUS B CTPYKTYpE 0011ero o0pa3oBaHus
COCTOMT B ()OPMUPOBAHUM €CTECTBEHHOHAyYHOH TPAaMOTHOCTH U HWHTepeca K Hayke y
00yJaroIuxcs.
N3ydyenne ¢us3nku Ha 0a30BOM YypOBHE IMPEANONAracT OBJIaJEHUE CIEAYIOUTUMU
KOMIIETEHTHOCTSAMM, XapaKTEPU3YIOLUIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:
® Hay4HO OOBSICHSTDH SBIICHUS;
® OIICHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHMUS;
® UHTEPNPETUPOBATh JAaHHBIE M MCIOJIb30BaTh HAyYHbIE JOKA3aTebCTBA JJIf
MOJTy4YEHUS BEIBOJIOB.
enu uzydenus ¢GU3MKH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS ONpEAeTeHBI B
Konnenmun mnpenoaaBanus ydyeOHoro mpeamera «®Dusmka» B 00pa3oBaTEIbHBIX
opranmzanusax Poccuiickoit ®denepaiinu, peaqu3yrOIIMX OCHOBHBIE 00I€00pa3oBaTEIbHBIE
porpamMMmsbl,  yTBepKIAEHHOM pemenneM Komuterun  MuHHCTEpCTBA  IPOCBELIEHUS
Poccuiickoit @eneparuu (mporokon ot 3 nekadps 2019 r. Ne [TK4BH).
Hean n3yvyenus pU3nKu:
e TMpUOOpPETeHHE WHTEpeca W CTPEeMIICHUS OOYYarIIUXCs K HAaydHOMY H3YUEHHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIIEKTYaTbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAE TO3HaHUS U (OPMHUPOBAHUE
HCCIIEA0BATENIbCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBJICHUSIM;

e (opmupoBaHHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa H3y4eHUS OCHOB
CTpOEHHS MaTepuH U (pyHIaAMEHTATbHBIX 3aKOHOB (DU3UKH;

e (dopmupoBaHue TmpeACTaBICHUH O ponu (PUIMKH NI PA3BUTHUS  JPYTHX

€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

e pa3BHUTHE MPEACTABICHUN O BO3MOXKHBIX cepax Oynymed mpodeccHoHaTbHON

JeSTeNbHOCTH, CBS3aHHON C (DU3MKOW, MOATOTOBKA K JaIbHEUIIEMY OOyYEHHUIO B
3TOM HalpaBJICHHUHU.



JlocTukeHue 3TUX Lesel MporpaMMebl 1o GU3HMKe Ha YpOBHE OCHOBHOTO

o0miero o6pazoBaHus 00ecreUrBaeTCs PEIICHUEM CIIETYIOIMINUX

3ajau:

e [puOOpeTeHHEe 3HAHUW O AMCKPETHOM CTPOCHHMM BEIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puoOpeTeHHe YMEHHUIl ONHCHIBaTh U OOBSICHATH (U3NYECKUE SBICHUS C
UCIIOJIb30BAaHNUEM MOJyYEHHBIX 3HAHUM;

® OCBOCHHME METOJOB PELICHHUS MPOCTEHIIMX Pacu€THBIX 3a/lad C HCIOJIb30BaHUEM
(bu3nyecKux Mojesel, TBOPUECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHUIl HaONI0aTh TPUPOAHBIC SBICHUS U BBHINOJIHATH OIBITHI,
nabopaTtopHbie pabOThl U SKCHEPUMEHTAIbHBIE UCCIEIOBAHUS C HCIOJIb30BAHUEM
M3MEpUTENbHBIX TPUOOPOB;

e OcBOcHHE NMPUEMOB paboThl ¢ HbopMalueil (U3NYECKOro CoJepKaHusl, BKIItOUas
MH(OPMALIUI0O O COBPEMEHHBIX JOCTIKEHUSX (PU3MKM, aHANU3 U KPUTHUECKOE
OlleHHBaHUE UH(POPMAIUY;

® 3HAKOMCTBO cO cdepamMu NPOPEeCCHOHATBHON MAEATEIbHOCTH, CBSI3aHHBIMH C
(GU3MKONW, W COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAaHHBIMH Ha JIOCTHXKEHUSIX
¢bu3nueckoil HayKu.

Ha n3yuenue ¢usuku (0a30BbIi ypoBEHb) Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus

orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezelno), B 8 kimacce — 68 acoB (2
yaca B Hememwo), B 9 wmacce — 102 waca (3 waca B HeJENmo).

[IpennaraeMsiii B mporpamme 1o (usuke mnepevyeHs JabopaTopHBIX pabOT U OMBITOB
HOCHUT PEKOMCHIATENIbHBIA XapakTep, YUUTeNb JAeTaeT BHIOOP MPOBEACHHS Ja0OPaTOPHBIX
paboT W OMBITOB C YYETOM HWHIMBUAYAIbHBIX OCOOCHHOCTEH OOYYaONIMXCS, CIHCKA
IKCIIEPUMEHTAIBHBIX 3a[JaHUi, MpeylaraeMbIX B pPaMKaX OCHOBHOTO TOCYIApCTBEHHOTO
JK3aMeHa o dusuke.



COJEP)KAHUE OBbYYEHUA
7 KJIACC

Pa3znen 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®uszuka — Hayka o0 mnOpupozae. SBiaeHus npupoabl. DU3NUYECKHE SBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue Benu4MHbL. V3mepenue (usmueckux BenuyuH. PuU3NYEcKUe MPUOOPHI.
[TorpemHocTs n3MepeHuid. MexayHapoiHast cucTemMa €IMHMUII.

Kak ¢usmka u npyrue ectecTBeHHbIE HAyKH M3Y4alOT Ipupoy. EcrecTBeHHOHAYUHBII
METOJl TIO3HAaHMs: HAOIIO/JCHHEe, MOCTAaHOBKAa HAYYHOI'O BOMPOCA, BBIABUIKEHHE THIIOTE3,
SKCIIEPUMEHT M0 MpPOBEpPKE THUIOTe3, OObsICHeHHWe Habmogaemoro siBaeHus. OmnucaHue
(bu3MYECKUX SIBJICHUN C TTOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, YIEKTPUUYECKHE, MATHUTHBIC, CBETOBBIC SIBIICHUSI.

2. dusmueckue MNpuOOPH M MpoIeaypa MNpsIMBIX HW3MEPEHHIl aHaJOroBBIM U

U (ppPOBBEIM TPHUOOPOM.
Jlabopamopuuvie pabomot u onvimel.
Omnpenenenre UEHBI JeNIeHUs MIKAIbI K3MEPUTEIHLHOTO Mprbopa.
H3mepenne paccTOsTHUMN.
N3mepenne o0bEMa )KUIKOCTH M TBEPIOTO Tea.
Onpezenenue pa3MepoB MajbIX TEJ.
N3mepenne TtemiepaTypbl MpU MOMOILIM JKUJIKOCTHOTO TEpPMOMETpa W JaTyuKa
TEeMIIepaTypsbl.
6. IlpoBeneHue uccieqOBaHMS MO MPOBEPKE TMMOTE3bl: AANBHOCTh IMOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO, TeM 00JIbIle, YeM OOJIbIIIE BHICOTA ITyCKa.

Pasnen 2. IlepBoHayaibHbIe CBEeACHHS 0 CTPOCHUH BelleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mepbl. ONbITHI, TOKA3bIBAIOIINE
JTUCKPETHOE CTPOEHUE BEILECTBA.

JIBrkeHnue yactull BemiecTBa. CBSI3b CKOPOCTU JIBMXKEHMS! YacCTHUI C TEMIIEPATypoOM.
BbpoynoBckoe nBuxenue, nuddys3us. BzaumoneicTBue yacTHIl BEUIECTBA: MPUTSHKEHHUE U
OTTAJIKUBaHUE.

ArperaTtHble COCTOSIHHS BEILECTBA: CTPOCHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTamnyeckux) Ten. B3auMocBsI3bp MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U X aTOMHOMOJIEKYISPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUMN
BOJIBL.

Hemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO JABHKEHHUSL.

2. Hab6mrogenue nuddysuu.

3. Habmrogenue siBneHUH, OOBACHSAIOMIUXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM

YaCcTHI BEUIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHnka quameTpa aToMa METOJIOM PSAOB (C HCTOIB30BaHUEM (poTorpaduii).

2. OmbIThI IO HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.

Mexanunueckoe nBukeHue. PaBHOMepHOEe M HepaBHOMEpHOE JBUKeHHE. CKOpOCTb.
Cpennsis CKOpOCTh IPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu U BpeMeHU JBUKEHUS.

SBnenue uHepHuu. 3aKOH MHepUUU. B3aumopeicTBue Ten Kak MpUYMHA U3MEHEHHUS
CKOpOCTH JBMXKEHHS Ted. Macca kak Mepa MHepTHOCTH Tena. [InotHocTs BemecTBa. CBs3b
IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B €IUHUIE 00bEMA BEIIECTBA.

orwWNE



Cuna kak xapakTepuCTHKa B3auMojeucTBusa Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO TUHAMOMETpa. SIBiieHHE TArOTeHHs U cuia Tsokectu. Cuna
TSKECTH Ha JIpYyrux Iianerax. Bec tenma. HeBecomocTs. CroxkeHHe CUJl, HAPABICHHBIX 10
oaHoil mpsiMmor. PaBHonelcTByromas cuia. Cwna TpeHusa. TpeHHe CKOJbKEHHS U TPEHHE
nokosi. TpeHue B MpUpo/ie U TEXHUKE.

Hemoncmpayuu.

oukrwbdE

HaOmronenne MeXaHHYeCKOrO IBMKEHUS TEA.

N3mepenne cKkopoCcTH MPSIMOJIMHEHHOTO JIBHYKCHUS.
HalGmronenue siBleHUsI HHEPILIUH.

Hab6mronenne nsMeHeHus1 CKOPOCTH MPU B3aMMOJICHCTBUH TEII.
CpaBHEHHE MacC 10 B3aUMOACHCTBHUIO TEJl.

CrnoskeHue CHI, HallpaBJICHHBIX TT0 OJTHOM MPSIMOM.

.]Iaﬁopamopnbte paodomut u onvimol.

P ow

5.

Omnpenenenue CKOPOCTH PABHOMEPHOTO JBUKEHHSI (LIapUKa B KUJIKOCTH, MOJIEIU
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUs OpycKa WM IIapuKa M0 HaKJIOHHOU
MJIOCKOCTH.

Omnpenenenue MWIOTHOCTU TBEPIOTO TeNa.

OnbITI, TEMOHCTPUPYIOIINE 3aBUCHUMOCThH PaCTSKEHHs (IedopMaIuu) MpyKUHBI
OT MPHUJIOKEHHOM CUJIBL.

OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tella
U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJ, )KUAKOCTEN U ra3oB.

HaBnenne. CnocoObl yMEHBIIEHHMS W yBEIUYEeHHUsS JaBieHus. JlaBneHue rasa.
3aBHCUMOCTh JaBJICHUSA raza oT 00béMa, Temmeparypsl. llepemaua naBieHusi TBEPABIMU
TeJaMU, >KUIKOCTAMA M TazaMH. 3akoH Ilackansa. ITneBMaTHdeckne MallvHBI. 3aBUCUMOCTD
JABJICHUS JKUJIKOCTH OT IIyOouHbl. ['mapocraTudeckuii mapaaokc. CooOmaronecs: Cocyabl.
['mapaBnuyeckre MEXaHU3MBI.

AtMmocdepa 3emnu u atMmocdepHoe naBieHue. [[pHunHbI CylIecCTBOBaHUS BO3AYITHON
obonouku 3emnu. OnbiT Toppuuennu. U3mepenune atmocdepHoro maBieHHs. 3aBUCUMOCTD
aTMoc(epHOro naBieHHS OT BBICOTHI Haa ypoBHeM Mops. [Ipubopsl ans uzMepeHHs
aTMoc(hepHOTro JaBICHHUS.

JleficTBUe KUAKOCTM M ra3a Ha NOTPYy:KEHHOE B HUX Teno. BrlTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.

ocourwbdE

©~

3aBUCHMOCTD JaBJIEHUS ra3a OT TEMIEPATYPBHI.

[lepenaua naBneHus KUIKOCTHIO U Ta30M.

Coobmatommuecs: Cocypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nericTBUs aTMoc(hepHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKWBAIONIEH CHIIBI OT O00BEMa MOTPYKEHHOW YacTH Tela U
IUIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue miaBaHus TeJl: IUIABaHWE WIM TOTPY>KEHHE TeNl B 3aBUCUMOCTH OT
COOTHOIICHHUS MIOTHOCTEH Tea U KUJIKOCTH.

Jlabopamopuvie pabomuvl u onvimol.

1.

2.

HccnenoBanne 3aBUCHMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
JKUIKOCTh YacTH TeJa.

OrnpezeneHne BBITAJIKUBAIOLIEH CHIIBI, ACHCTBYIOLIEH Ha TEJNO, MNOTPYKEHHOE B
JKUIKOCTD.



3. ITlpoBepka HE3aBUCHMMOCTH BBITAIKWBAIOIICH CHUJIBI, JCHCTBYIOIICH Ha TEIO B
XKUJKOCTH, OT MACCHI TeJIA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOUICH CHUIIBI, JEHCTBYIOLIEH
Ha TEJIO B >KUJIKOCTH, OT 00BbEMa MOrpy:KEHHON B KHUIKOCTh YacTH Tejla U OT
IJIOTHOCTHU KUAKOCTH.

5. KonctpynpoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOAKU U OIpenaeeHue eé
IPy30I0AbEMHOCTH.

Pa3znesa 5. PaGora 1 MOIIHOCTH. DHEpPrus.

Mexanunyeckas padora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio paBHOBecHs
priuara. [Ipumenenue nmpaBuiia paBHOBECHsI phluara K 0JI0KY. «30JI0TO€ MPaBUIIO» MEXaHUKU.
KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. KuHernueckas m noreHuuanbHas sHeprus. lIpeBpainenue
OJIHOT'O BH/JIA MEXaHUYECKOW SHEPTUHU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomot u onvimel.

1. Ompenenenue pabOThl CHIIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUHM Tela IO

TOPU30HTAIILHON OBEPXHOCTH.
2. VccnenoBaHue yCIOBHI paBHOBECHS phluara.
3. Hsmepenne KIIJI HakIOHHOM IJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.
8 KVIACC

Pa3pen 6. TenioBble IBJICHUS.

OCHOBHbBIE T0JIOKEHHUSI MOJEKYISIPHO-KMHETHUECKOW TEOpUU CTPOCHHUS BELIECTBA.
Macca u pazmepsl aTOMOB M MOJIEKYJ. ONbITBI, NOATBEPKAAIOLINE OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHOKHHETUYECKOW TEOPHUH.

Mogenu  TBEPAOro, JKUAKOTO U ra3o00pa3HOrO  COCTOSIHMM  BelecTBa.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, >KUJIKOCTEH U TBEPHBIX
TEJl Ha OCHOBE TMIOJIO)KEHUH MOJIEKYIsIpHO-KMHETHYeckoid Teopuu. CMadyuBaHuE H
KalWUIsIpHbIe siBJIeHUs. TerioBoe pacivpeHue 1 cxarue.

Temmneparypa. CBsi3b TeMmMmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBIMKEHHS YacTHIL.
Buytpennsas sHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH »HHEpruu: Temonepenadya u
coBeplIeHHe padoThl. Bupl Terionepeaayn: TeIONpoOBOAHOCTb, KOHBEKIIHS, U3Ty4YEHHE.

KonnyectBo TemnoTel. YaenbHast TEMIOEMKOCTh BelECTBA. TemIooOMeH U TEIUIoBOe
paBHOBecHe. Y paBHEHHUE TeIuIoBoro Oanaxca. [InaBneHue u oTBepAeBaHNEe KPUCTAIITMUECKUX
BEIIECTB. YenbHas TeruoTa miasneHus. [lapooOpa3zoBanue n konaeHcaunus. Mcmapenue.
Kunenue. YaenpHas Temiaora nmapooOpa3zoBaHMs. 3aBHCHMOCTb TEMIEPATypbl KUIIEHUS OT
aTMOC(EepHOTO AaBICHHUS.

Bnaxnocts Bo3ayXa.

DOHeprust TOIIMBA. Y 1eJIbHAas TEMI0Ta CTOPaHHSL.

[Tpunnunsl pabotsl TeroBbix asuratenei KIIJ terutoBoro asuratens. TemyoBble
JIBUTATENU U 3alUTa OKPYXKAIOIEH Cpeibl.

3aKOH COXpaHEHHs U MPEeBPAILEHHUs SHEPTUH B TEIUIOBBIX MPOIECcCaX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.

2. Hab6mronenue nuddysuu.

3. Habmionenue siBineHU cMauuBaHUs M KalWJUIAPHBIX SBICHUH.

4. HabmoneHue TemIoBOro paciupeHus Tedl.



5. V3meHeHue pnaBneHuss Ta3a MpuU U3MEHEHWHM OOBEMA M HarpeBaHUM WU
OXJIKJICHUH.
[IpaBuiia u3MepeHus TeMIeparypsbl.
Bune! teronepenayu.
OxunaxieHre Ipy COBepUICHUH PabOThlI.
HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.
0. CpaBHeHuE TEIIOEMKOCTEN PAa3IMYHBIX BEIIECTB.
11. HaOnroneHne KUIIEHUS.
12. HaGmnroeHre mocTOsSHCTBA TEMIIEPATyphl IPU IJIaBICHUU.
13. Mozeny TEemIOBhIX IBUTATEIEH.
Jlabopamopnusie pabomot u onvimel.
1. OmnbIThl 1O OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.
2. OmnbIThI MO BHIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHOM COJIM WIIU caxapa.
3. OmnbIThl 0 HAONIOJACHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, KHUAKOCTEH M TBEPABIX
TeN.
Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE MITIPHIIA.
OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBICHUS BO3JAyXa OT ero o0béma u
HarpeBaHus WIH OXJIXKICHUSI.
6. IlpoBepka rumore3bl JMHEWHON 3aBUCUMOCTU JJIMHBI CTOJIOMKA KHIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTypshl.
7. Habnrogenue n3MeHeHUs BHYTPEHHEW HEPIUM Tella B Pe3yNbTaTe TeIulonepe1aun
Y pabOTHI BHEIIHUX CHIL.
8. HccnenmoBanue sBIeHUS TEIioOOMEHA MPH CMEIIMBAHUU XOJOJHON M Topsueit
BOJIBL.
9. Ompegenenue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOT'O BOJOW MpPHU TEIJIOOOMEHE C
HarpeThiM METALTUYECKUM [IIUHAPOM.

10. Onpenenenue yaensHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCIapeHUs.

12. OnpeneneHne OTHOCUTENBHON BIKHOCTH BO3yXa.

13. OnpeneneHue yaenbHOM TEMIOTHI MIABJICHHS JIbA.

Pa3nes 7. DiiekTpuyecKkne 1 MATHUTHBIC SIBJICHHSA.

DnexTpusanus Ten. [[Ba pona anekTpudecKux 3apsaaoB. BzaumoneincTBue 3apsKeHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTH CHJIBI B3aUMOJEHCTBUS 3apsSHKEHHBIX T€T OT BETUYHMHBI
3apsA70B U PACCTOSTHUS MEXKTY TEIaMH).

Onextpuueckoe mone. Hampsok€HHOCTh  anmekTpudeckoro  mons.  [IpuHiun
CYIIEPIO3UIINH IEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsioB. DIeMeHTapHbIN dekTpuueckuit 3apsia. CtpoeHue
aToMa. [IpoBOTHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHUS IEKTPUUECKOTO 3aps/ia.

DNEeKTPUUECKUN TOK. YCJIOBHSI CYHIECTBOBAHHS AJIEKTPUYECKOTO Toka. MCTOUHMKHU
MOCTOSIHHOTO TOKa. [IeHCTBUS 3JEKTPUUECKOTO TOKa (TEIMJIOBOE, XUMUYECKOe, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax.

Onextpuueckas nenb. Cuna Toka. Dnektpudeckoe HampsikeHne. ComnpoTUBIEHUE
MPOBOJHMKA. YJIENbHOE COINPOTHUBIEHUE BemecTBa. 3akoH Oma ans ydacTKa Iemu.
[locnenoBarenbHOE U MapaIeIbHOE COEAMHEHUE TPOBOJHUKOB.

PaGora u MoOmIHOCTH 3JeKTpUYECKOro Toka. 3akoH J[xoyns—JleHma. DnekTpudeckue
I[N ¥ MOTPEOUTENN AIIEKTPUIECKON dHEprun B ObITY. KOpoTKkoe 3aMbIKaHueE.

[ToctosiHHbIE MarHUTHL. B3anMopeiicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE TMOJIe.
MarauTtHoe nosie 3eMJIU U €ro 3Ha4YeHue A7 Ku3HH Ha 3emue. OnbIT Opcrena. MarHuTHoe
MOJIe DJIGKTPUYECKOro ToKa. lIpuMeHeHue »SIEeKTpOMAarHUTOB B TexHUKe. JlelicTBue
MarHUTHOTO TIOJII Ha TPOBOJHUK C TOKOM. OIEKTPOJBUTATENh IOCTOSHHOTO TOKA.
Hcnonb30BaHue dlIeKTpoIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

RBOoo~No
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OnbiTel  @apajned. SBieHue dIEKTpOMarHUTHOM uWHAyKUMU. I[lpaBwino Jlenna.
Onekrporereparop. CrocoObl MOTYyYEHUS AJICKTPUYECKON SHEPTHH. DJIEKTPOCTAHIIMU HaA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.
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DnexTpu3anus Ted.

JIBa posia aJIeKTpUYECKUX 3apsAI0B U B3aUMOJICICTBUE 3aPSKEHHBIX Tell.
Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOTA.

DneKTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsII0B.

[IpoBOAHUKY M TUAIEKTPUKH.

MonenrpoBaHUE CUIIOBBIX JIMHUHM 3JIEKTPHUYECKOTO MOJIS.

W cTouHnKH TOCTOSIHHOTO TOKA.

JlelicTBUSA PIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B KHUIKOCTH.

. ['a30BBbIi1 pa3psia.

. I3MepeHue cuiibl TOKa aMIIepMETPOM.

. I3MepeHue 3JIeKTpUYECKOro HaNpsHKEHUS BOJIBTMETPOM.

. PeoctaT u MarasuH conpoTUBIICHUH.

. B3auMonencTBre NOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3ieJICHHs MOJIFOCOB MarHUTa.
. MonenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.
. OneIT OpcTena.

. MarauTHoe 1oJie ToKa. DJIEeKTPOMarHur.

. JleficTBME€ MarHUTHOTO TOJIS1 HA MMPOBOJIHUK C TOKOM.

. DJIEKTPOABUTATEIb OCTOSHHOTO TOKA.

. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM MHIYKIUU.

. OnbrTer @apapest.

. 3aBHUCUMOCTh HaITpaBJICHUA UHAYKIIUOHHOTO TOKa OT YCJ'IOBI/Iﬁ €ro BOSBHUKHOBCHUA.
25.

QHGKTpOF CHEPATOP MOCTOAHHOI'O TOKA.

Jlabopamopuwvie pabomol u onvimol.

ocoukrwbdE

10.
11.
12.

13.
14.
15.

16.

OnbITH O HAOTIOAEHUIO SJEKTPU3ALUH TeJl MHAYKIUEH U PH COMPUKOCHOBEHUH.
HccnenoBanue neCTBUSA HIEKTPUYECKOTO T10JI HAa IPOBOJHUKU U AUDIIEKTPUKH.
C6opka 1 mpoBepka pabOThl AMEKTPUUECKON LEMH MNOCTOSTHHOTO TOKA.

H3mepenne u peryaupoBaHue CUIIbI TOKA.

N3mepenue v peryaupoBaHue HaPsKCHUS.

HccnenoBanue 3aBUCHMMOCTHM  CWJIBI  TOKA, MAYLIETO Yepe3 pPE3UCTOp, OT
CONIPOTUBIICHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.

OneITEl, JEMOHCTPUPYIOLUIME 3aBUCUMOCTH DJJIEKTPUUECKOTO CONPOTHUBIICHUS
IIPOBOJHUKA OT €ro JJIUHBI, IIJIOLIAU ITOIIEPEYHOI0 CEYCHHU U MaTepHalla.
IIpoBepka mpaBuiia CIOKEHUs HAIPSKEHUHN IIPU MOCIEA0BATEIBHOM COEIUHEHUU
JBYX PE3UCTOPOB.

IIpoBepka nmpaBuia 1 CUIIbI TOKA IIPU NApAIIIEIIBHOM COEAMHEHUU PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUUECKOr0 TOKA, UAYILIETO YEPE3 PE3UCTOP.
Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH  CWJIBI  TOKAa, MAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEl.

Onpenenenne KII/] narpeBarens.

HccenenoBanne MarHUTHOTO B3aUMOJEHCTBHS IIOCTOSIHHBIX MAarHUTOB.

M3yueHne MarHuTHOTO MOJIA TOCTOSHHBIX MAarHWTOB NpU HMX OOBEAMHEHHM U
pa3leIeHuN.

HccnenoBanue neCTBUSA MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aWMOJEWUCTBUS KaTYIIKU C
TOKOM M MarHuTa OT CHUJIbl TOKA U HaIllpaBJICHUs TOKA B KaTYIIIKE.

18. N3yuenue neiiCTBUS MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue 1 u3yueHue padoThl S1EKTPOABUTATENS.

20. Usmepenne KIIJ anekTpoaBuraTeIbHOM YCTAaHOBKH.

21. OnbITHI IO UCCIIEIOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHON MHIYKIIUHU: UCCIIEI0BAaHUE
M3MEHEHUN 3HaYCHUs U HAIIPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

MexaHn4eckoe JIBIDKCHHE. MarepuanbHas TOUYKa. Cucrema oTcuéra.
OTHOCHUTENIBHOCTh MEXAaHWYECKOrO JBUXEHUS. PaBHOMEpHOE MNpPSIMONMHEHHOE ABUYKECHHUE.
HepaBnomepHoe npsamoninHeriHoe aBvkeHue. CpefaHsisi ¥ MTHOBEHHAsl CKOPOCTh Tejla MpHu
HEPaBHOMEPHOM JIBUKCHUHU.

Yckopenue. PaBHOycKOpeHHOE mpsiMoNiMHEHHOe ABMkeHue. CBOOOHOE TNajeHue.
Omnbite! "anunes.

PaBHOMepHOE nBHKEHUE IO OKpYy)HOCTU. [lepuoa u yactota obpaienus. Jlnneiinas u
yrioBas CKOpocTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHHE.

ITepsoiii 3akoH HeroToHa. Bropoi 3akon HetoTona. Tperuit 3akon HeroTona. [TpuHimn
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHila TPEHUS! CKOJIbXEHUS, CUIIa TPEHUs
MOKOs1, APYTHE BUAbI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOTO TATOTCHUS. YCKOPEHHE CBOOOJHOIO MaJCHUSI.
JIBrxenune mnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeecomocTs u
Neperpys3KHu.

PaBHOBecue MarepuanbHOW TOYKH. AOCOMOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKPeIUIEHHOMN OChIO BpalieHus. MoMmeHT cuibl. LieHTp TsoxecTu.

Nmnynse tena. U3menenune numnynbca. Mmnynbe cuibl. 3aKOH COXpaHEHUsT UMITYJIbCA.
PeakTuBHOE IBHKCHHE.

Mexanuueckasi pabota U MOITHOCTh. PaboTa cui TskecTd, ynpyroctu, TpeHus. CBs3b
sHepruu U pabotel. [loTeHIManpHas dHEPTUs Tena, MOJHSATOrO HaJ MOBEPXHOCTHIO 3€MIIH.
[loTrenuumaneHass sHeprus cxatol mnpyxkuHbl. Kunernueckas osHeprus. Teopema o
KMHETUYECKOM YHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON SHEprUH.

emoncmpayuu.

1. HalGmroneHne MEXaHMUYECKOTO JBMKEHUS Tella OTHOCUTENBHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHHE MyTeH U TPACKTOPUI ABUKEHHS OJJHOTO M TOTO K€ TeJla OTHOCUTEILHO
Pa3HBbIX TeJl OTCUETA.

N3mepenne cKkopoCTH U YCKOPEHUS MPSIMOINHEHHOTO ABUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKEHHUS.

Habmroienne ABMKEHUS TeNa M0 OKPYKHOCTH.

HabOmroienne MexaHWYeCKHX SBJICHHM, NPOUCXOAAIIMX B CHCTEME OTCYETa
«Tenexka» mnpu e€ pPaBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCHUTEIBHO
KaOMHeTa PU3UKH.

3aBUCHMOCTb YCKOPEHHUS Tella OT MacChl Teja U IeUCTBYIOIIEH Ha HETO CHUJIBI.
Habmoienne paBeHCcTBa CUIT IPU B3aUMOICHCTBUU TEll.

N3menenune Beca Tena Npu YCKOPEHHOM JIBHOKEHUH.

0. [lepenavya uMIynbca mpu B3aUMOJIEHCTBUH TETI.

11. IIpeoOpa3oBaHus S3HEPTUH NIPH B3aUMOIECHCTBUH Tell.

12. CoxpaHeHre uMIysbca Mpu HEYIPYroM B3aUMOJCHCTBHH.

13. CoxpaHneHre uMnysbca npu abCoNOTHO YIIPYTroM B3aUMOICHCTBUH.

14. HaGnroreHne peakTUBHOTO JTBUKCHHUSI.
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15.
16.

CoxpaHeHre MEXaHMYECKOM SHEPTHH MPU CBOOOTHOM TaJCHUH.
CoxpaHeHne MeXaHMYECKOM SHEPrUM NpHU JBMKCHMHM Tejla O] JAeWCTBUEM
MIPYKUHBIL.

Jlabopamopuusie pabomot u onvimel.

1.

2.

©ooN

10.

11.

KoHncTpynpoBanue Tpakta AJis pa3roHa U JaldbHEHUIIEro paBHOMEPHOIO JABUKCHHUS
[IapuKa WM TEeJIEKKH.

Omnpenenenue cperHell CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHHSI IIapHKa IO
HAKJIOHHOM TJIOCKOCTH.

Omnpenenenyue yCKOpPeHHs Tejla MpPU PaBHOYCKOPEHHOM JIBMKEHUU 10 HAKIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU YT OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBHXKEHUU
0e3 HauaIbHOU CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIU MPU PABHOYCKOPEHHOM JBMKEHHM 0€3 HadaabHOU
CKOPOCTH IyTH OTHOCSTCS KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHUJIBI TPEHHUS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO
JaBJICHHUS.

Onpenenenue kodhhueHTa TPEHUSI CKOIBKCHHSL.

Omnpenenenue KECTKOCTU MPY>KUHBI.

Omnpenenenue pabOTHl CHUIIBI TPEHHUS MPH PABHOMEPHOM JABMKEHHMU Tella IO
TOPU30HTAIBHOM MOBEPXHOCTH.

Omnpenenenue paboOThl CUIIBI YOPYTOCTH HpPU MOABEME Tpy3a C HCHOIb30BaHUEM
HEMOJIB)KHOTO U MOJBIKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS SHEPTUH.

Pa3zgen 9. Mexann4yeckue KoJe0aHUA M BOJIHBI.

KonebarenpHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/I, YACTOTA,
aMIUIMTyna. MareMaThyeckuil M TOpPYXKUHHBIM MasTHUKH. lIpeBpaiieHne >sHepruv mpu
K0J1e0aTeIbHOM ABIKEHUH.

3aryxawomue KoneOaHus. BwiHyxkIeHHble KojeOanusa. Pezonanc. MexaHuueckue
BOJIHBIL. CBOMCTBAa MEXaHMYECKUX BOJIH. [IpoonbHbIe 1 onepeyHble BOJIHBI. JJIMHA BOJIHBI U
CKOpPOCTh €€ pacrnpocTpaHeHUs. MexaHnyeckue BOJHBI B TBEPAOM Tele, CEHCMUYECKHE

BOJIHBI.
3ByK. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IH(pa3Byk U yabTpa3ByK.
emoncmpayuu.
1. HaOnronenue koneOaHU Tes MO 1EHCTBUEM CHUJIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
2. Habmonenue xonebaHuil rpy3a Ha HUTH U HA IPY>KUHE.
3. HabmioneHue BbIHYKACHHBIX KOJIeOaHUM U pe30HaHca.
4. PacmpocTpaHeHHe NPOIOJIBHBIX U MOMEPEYHbIX BOJIH (HA MOAECIH).
5. HabmoneHne 3aBUCMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYyCTHYECKH pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre 4acTOTHl U Mepro/ia KoIeOaHUul MaTeMaTHYeCKOT0 MassTHUKA.
Omnpenenenre 4acTOTHl U MepHo/ia KOIeOaHUH MPYKUHHOTO MAasTHUKA.
HccnenoBanue 3aBUCUMOCTH TiepHoAa KoyieOaHUI MOIBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HATH.

HccnenoBanne 3aBUCMMOCTH TIepuoia KOJ€OaHW MPYKUHHOTO MasTHUKA OT
Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpro/a KoJebaHui Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a.

OneITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEpUOJAa KOJICOaHWH MPYKHHHOTO
MasTHHKA OT MacChl IPy3a U KECTKOCTHU MPY>KUHBI.



7. W3mepeHne yCKOpEeHUs: CBOOOIHOTO TaICHUS.
Pasznea 10. Di1eKTpOMAarHMTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbBI.
DNEeKTPOMarHuTHOE MoJjie. DJIEeKTPOMAarHuTHbhIe BOIHBI. CBONCTBA 3JIEKTPOMArHUTHBIX
BosiH. [llkanma 51eKTpOMarHUTHBIX BOJH. Vcrosib30BaHME 3JIEKTPOMArHUTHBIX BOJH ISt
COTOBOM CBSI3H.
DnexTpoMarHuTHas npupoa cera. CKopocTh cBeTa. BoiHOBbIE CBOICTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3MEKTPOMArHUTHBIX BOJIH.
2. BomnHOBBIC CBOICTBA CBETA.
Jlabopamopuuvie pabomot u onvimel.
1. WM3yueHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIIbI0 MOOUIBLHOTO TeJle(oHa.
Paznen 11. CBeToBbI€ SIBJICHUS.
JlygeBas mozenb cBera. Mcrounuku cBera. [IpsMonnHeliHOe pacipocTpaHeHHE CBETA.
3armenus Connua u Jlynel. Otpaxenue cBeta. [lnockoe 3epkano. 3aKkoH OTpa)kKeHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHHs cBeTa. [lonHOe BHyTpeHHee OTpakeHHe
cBeTa. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPaXXEHHS B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xopn nydedr B nuH3e. OnThueckas cuctema ¢oroamnmnapara, MHKPOCKONA U
Tesneckomna. [ a3 kak onTudeckas cucreMa. bin3opykocTs U 1anbHO30PKOCTb.
Pasznoxxenue Oenmoro cBera B crekTp. OmnbiTel HptoToHa. CrokeHHE CHEKTPalbHBIX
uBeToB. /ucnepcus ceera.
Hemoncmpayuu.
[IpsimonuHEeitHOE pacpoCcTpaHeHHEe CBETA.
OTtpaxkeHue cBeTa.
[Tonydenue n306pakeHuii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBeTa.
Onrudeckuii CBETOBO/I,.
Xon nyueil B coOuparole aunse.
X0 nydel B pacCEeUBaroOLIeH JINH3E.
[Tonydenne n300pakeHuii ¢ TOMOIIBIO JINH3.
. Ilpunnun peiictBus oToamnmapara, MUKPOCKOIA U TEIECKOTA.
10. Mopens rnasa.
11. PaznoxeHue 6e10ro cBera B CIIEKTP.
12. Tlony4yenue 6enoro cBeTa Mpu CIOKEHUU CBETa Pa3HBIX 1BETOB.
Jlabopamopuwvie padbomol u onvimol.
1. HUccnenoBanue 3aBUCHMOCTH yTila OTPaXKEHUSI CBETOBOTO JIy4a OT YIiia MaJIeHus.
2. VI3yueHue XapakTEpUCTUK U300paKeHHS MPEeMETa B IIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCUMOCTH YTJIa MPEIOMIICHHUS CBETOBOTO JIyda OT yriia MajeHus
Ha I'PaHUIIE «BO3YX—CTEKIIO».
[Tonydenue n3006pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
OMnBITHI 1O Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OnBITHl IO BOCTIPUSTHIO 1[BETA MPEAMETOB MPH MX HAOTIOACHUM Yepe3 I[BETOBBIC
(GUIBTPBHIL.
Paznea 12. KBanToBblIe IBJIeHHS.
OmnsiTel Pezepdopaa u mnaneTapHas Mmoaens atoma. Mognens atoma bopa. Ucmyckanue
U TIOTJIONIeHHE cBeTa aToMOM. KBaHThI. JIMHEeuaTbie CIEKTPHI.
PagnoaktuBHOCTh. Anb(a, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnass monens aromuoro sigpa. M3otombl. PamnoaktuBHble mnpeBpamienus. Ilepuon
noyypacnaaa aTOMHBIX siZIEp.

CoNoOR~WNMDE
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Snepuble peakuuu. 3aKOHBI COXPAHEHMS 3apsAI0BOIO M MAcCOBOIO YHUCEN. DHEprus
CBs3M aTOMHBIX sijaep. CBsi3b Macchl W dSHepruu. Peakuuu cuHTE3a W JelieHUs sep.
Uctounuku sHeprun CosiHIa U 3BE3 .

SnepHas sHepreruka. JlelicTBUs paAMOAKTUBHBIX U3TyYEHUI HA KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTphl U3ITy4eHUs U MOTJIOIIECHUS.

CrieKTphl pa3aryuHbIX T'a30B.

CnekTtp Bomopoaa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaGota cuérurka HOHU3UPYIOMIUX U3TYyUCHHH.

Peructpanus u3inydeHust NpupoJHbIX MUHEPAJIOB U MPOJAYKTOB.

.]Iaﬁopamopnbte paodomut u onvimol.

1. HaGmroneHue CIUIOMIHBIX U TMHEWYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE DHEPTHHM YACTHUIIBI MO TOPMO3HOMY MyTH (110

dboTorpadusm).

3. H3mepeHue paaroakTUBHOTO (hoHa.

IHoBTOpPHUTENBbHO-00001IAKOIINIH MOTYJIb.

[ToBTOpUTENBEHO-0000IIAIOIMIUKA  MOYAb MpEAHAa3HAueH [UJIsl CUCTEeMaTH3aluu |
0000IIeHNST TIPEAMETHOTO COJCpX aHUS M OMbITa JEATEIbHOCTH, MPUOOPETEHHOTO MpH
W3YYEHHH BCEro Kypca (DU3HMKH, a TaK¥Ke AJS MOArOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY
9K3aMeHy Mo (hU3HKe A7 00yUJaroLUXCsl, BHIOPABIINX ATOT y4EOHBII MpeaMeT.

[Ipy wu3yuyeHUU JAHHOTO MOAYJS PpEATM3YIOTCS M CHCTEMAaTU3UPYIOTCS BUIBI
NEeSTeNbHOCTH, HAa OCHOBE KOTOpPHIX oOOecredynBaeTcs JOCTHKEHHE MPEAMETHBIX U
MeTanpeIMeTHBIX TUTAHUPYEMBIX pe3yNnbTaToB oOyueHus, dbopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIEAOBAaHUS SBICHUI
MPUPOABI U TEXHUKHU, OBJAJICHUE YMEHHUSMHU OOBACHATH (PU3NUYECKUE SBIICHUS, MPUMEHSIS
MOJIyYEHHbIE 3HAHUS, PEIIATh 33a4i, B TOM YHCII€ KAUECTBEHHbIE U HKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIHANBEHO AEATENBHOCTHBIM XapakTep AAHHOTO pa3fesia peaau3yeTrcs 3a CUéT
TOTO0, YTO 0OYYAIOIINECs BHIMOIHSIOT 3aJaHMs], B KOTOPHIX UM MpeJiaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHWN PACMO3HABAaTh W HAYYHO OOBACHATH (PUINUYECKUE
SIBJICHUS B OKPYKAIOILIEH MPUPOJIE U TTOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAyYHBIE METOJBI UCCIIEOBAaHUS (PU3NYECKUX SBICHUH, B TOM YHUCIIE
JUTSl IPOBEPKH TUIIOTE3 U MOJIYYEHUS] TEOPETUYECKHUX BBIBOJIOB;

OOBSICHATH Hay4HbIE OCHOBBI HanOoJee BaXKHBIX TOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTUH,
HarpuMep, MPaKTUYECKOr0 HCIONb30BaHUS Pa3IMYHBIX MCTOYHUKOB SHEPIUM HAa OCHOBE
3aKOHAa  TpEBpalleHUss M COXPAHEHMS]  BCEX  M3BECTHBIX  BHJOB  DHEPIHUH.

oukrwbdE



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

W3ydyenue ¢u3vku Ha YpOBHE OCHOBHOrO oOIIero oOpa3oBaHUSI HaMpaBJIEHO Ha

AOCTHXKCHUC JIMYHOCTHBIX, MCTAITPEAMETHBIX U IMMTPEAMETHBIX 06paSOBaTeJ'II)HI>IX PE3YIbTATOB.

B pesynbrare u3ydenus (U3MKM Ha YPOBHE OCHOBHOrO oOIIero oOpa3oBaHUS Y

oOyuatoierocst 0yayT copMUPOBAHbI CIEAYIOLIUE INYHOCTHBIE PE3yIbTaThl B HaCTH:

1) maTprMoTU4YeCKOro BOCIIUTAHUSA:

[] mposiBIeHWE HHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOMN
(bU3HYECKON HAYKH,

[] HIEHHOCTHOE OTHOIIEHHUE K JIOCTHKEHUSM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

[] rOTOBHOCTh K AaKTHBHOMY Yy4YacCTHIO B OOCYXJEHMHM OOIIECTBEHHO 3HAUYMMBIX U
STUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKHY;

[] oco3HaHME BaXKHOCTU MOPAIbHO-3THUECKUX MPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

[] BocHpuATHE OSCTETHYECKMX KauecTB (PU3MYECKOW Hayku: €€ TapMOHHYHOIO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

[] oco3HaHue HEeHHOCTH (PU3HUECKON HAYKHU KaK MOIHOTO MHCTPYMEHTA MO3HAHMS MUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI,

[]  pa3BuTHE Hay4dyHOHl  JIOOO3HATENBLHOCTH, MHTEpPeca K  HUCCIIEJOBATEIbCKOM
JESITEIIbHOCTH;

5) popmupoBaHus KyJLTYPHI 310POBbSI H IMOLMOHAJIBLHOT0 0JIArONOTYYHs:

[] oco3HaHue 1eHHOCTH 0e30MacHOro 0opasa KHU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BOKHOCTH TpaBUI 0OE30MacHOrO IMOBEJACHHS Ha TpPaHCIOpTE, Ha AOporax, ¢
AIIEKTPUYECKUM H TETIJIOBBIM 00OPYIOBAaHUEM B IOMAIIHUX YCIOBHUSAX;

[ chopMHupoBaHHOCTH HaBblKa pediexkcuy, MpU3HAHHE CBOErO MpaBa Ha OMIMOKY M
TaKOT0 K€ MpaBa y IPyroro 4eJaoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

[] akTUBHOE YydYacTH€ B PpEUICHUU NPAKTHUECKUX 3amad (B paMKaxXx CEMbH,
o0pa3oBaTeNbHON OpraHM3aliy, TOpoAa, Kpas) TEXHOJOTUYECKOW | COLHaIbHOU
HANPaBIEHHOCTH, TPEOYIOIMIKUX B TOM YKcie U (PU3MUECKUX 3HAHUM;

[] uHTEpeC K MPaKTUIECKOMY U3yYEHHIO PO eccHil, CBSI3aHHBIX ¢ (PU3UKOIA;

7) 3K0JI0TM4YEeCKOT0 BOCITUTAHUSA:

[] opueHTanus Ha TpUMEHEHHE (PU3WYECKUX 3HAHUM I pelleHHs 3aaad B 00JIacTu
OKpY’Karollle CpeJibl, IUNIAHUPOBAHUS TOCTYIIKOB M OLIEHKHA MX BO3MOXKHBIX MTOCIIEICTBHIA
JUTSL OKpYKAIOIEN Cpeibl;

[] oco3HaHMe TTI00aTBFHOTO XapaKTepa YKOJOTHYECKUX MPOOJIeM U MyTel UX pellieHus;

8) ajanTanuu K U3MEHSIIOIIUMCH YCJIOBUSAM COLMAIBLHON U MPUPOIHOM CPe/bl:

[] moTpeOHOCTh BO B3aMMOJCHCTBUU TPHU BBHIMOJIHEHUU HCCICIOBAHUA W TPOEKTOB
(bu3NYECKOI HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIPYTHUX;

(] MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTD;

[ moTpebHOCTh B (h)OPMUPOBAHUM HOBBIX 3HaHHM, B TOM uucie GOpMyIUpOBaTh HJIEH,
MOHSITHS, TUIIOTE3bI O (PU3UYECKUX OOBEKTAX U SIBICHUSX;

[] oco3Hanue AePUIMTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001aCTH (DU3HKHY;
(] maHUpOBaHKUE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (DM3UUYECKUX 3HAHMIA,

[] cTpemiieHHME aHAIM3UPOBATh M BBISBIATH B3aMMOCBS3U TPUPOJIBI, OOIIECTBA U
HYKOHOMHUKH, B TOM YHUCJIE C UCTIOIh30BaHUEM (PU3NUIECKUX 3HAHUN;

[] OLIEHKa CBOMX ACHCTBUN € Y4ETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPElly, BO3MOMXHBIX
I100aNBHBIX TOCTEICTBUM.



METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHus MporpaMMmbl MO (pU3MKE HAa YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus y oOyuaromierocsi OyayT cQOpMHpOBaHBI MeTalpeAMeTHbIe Pe3yJabTaThl,
BKJIIOYAIOIIME TI03HABaTeNbHbIE YHUBEPCAJIbHBIE Y4eOHBIE NEHCTBUS, KOMMYHUKATHBHbBIC
YHHUBEpCcaJbHbIe yueOHbIC ACUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIC yueOHbIC ACHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble Jjornueckue aeiicTBHA:

BBISIBJISATH M XapaKTePU30BaTh CYIICCTBCHHBIC PU3HAKK OOBEKTOB (SIBJICHHMIA);
YCTaHABIIMBATh CYIICCTBCHHBIM TNPU3HAK KJIacCH(DHUKAIMK, OCHOBAaHUSA IS
0000IIICHNS U CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B pacCMaTpUBaeMbIX (paKTaX, JaHHBIX
1 HAOJIIOJICHUSX, OTHOCSIINUXCS K (PU3HYCCKUM SIBJICHHSIM;

BBISIBJIATh TIPUYMHHO-CJICJICTBCHHBIC CBS3H MPH M3YYCHUH (PU3UYCCKUX SBICHUHA U
MPOIIECCOB, JIENIaTh BBIBOABI C HCIIOJB30BAaHHEM JCIYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOUCHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PU3UYECKUX BEIHYUUH;
CaMOCTOSITENILHO BBIOMpATh Croco0 pemieHus y4eOHOW (M3MYecKod 3amadu
(cpaBHEHHE HECKOJIbKMX BapHUAHTOB pEIICHHS, BHIOOp HanOoJiee MOAXOJSIICIO C
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUECB).

Ba3oBrble ucciienoBarelbLCcKue AeiCTBHSA .

HCIIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IG,ZLOBaTeJ'ILCKI/Iﬁ HHCTPYMCHT IIO3HAHUA;
npoBOAUTL IO CaAMOCTOATCIIBHO COCTABJICHHOMY IIJIAHY  OIIBIT, HECIIOKHBIN
(l)I/ISI/ILICCKI/Iﬁ OKCIICPUMCHT, HEOOJIBIIIOE HCCIICAOBAHUC (I)I/ISI/ILIGCKOFO SABJICHUA,
OICHUBATh Ha IMPUMCHHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/Ho, MOJIYYCHHYIKO B
XO0[4¢€ UCCIICAOBAHUS UJIN OKCIICPUMCEHTA,

CaMOCTOATCIIbHO (I)OpMyJ'II/IPOBaTB O606H_IGHI/I$I U BBIBOJAbI TII0O pE3yJIbTaTaM
HpOBe,I[éHHOFO Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHUA,

IMPOTHO3UPOBATE BO3MOKHOC JalbHEHUIIIEee pa3BUTHE (I)I/ISI/I‘IGCKI/IX nmponeccoB, a
TAKKC BbBIABUTIATb IIPCAIIOJIOKCHUA 00 wux Pa3BUTHU B HOBBIX YCIOBUAX U
KOHTCKCTax.

Padora ¢ undopmanmeii:

IPUMEHATh PA3TUYHbIE METOJbl, HHCTPYMEHTBI M 3aIpOChl MIPHU MOUCKE U OTOOpe
MH(OpMAIUY WK TaHHBIX C YIETOM MpeI0KEeHHON yueOHoM (uznueckoit 3anaum;
aHAJM3UpOBaTh, CHCTEMATU3UPOBATh M  HHTEPIPETHPOBATH  HH(DOPMAIUIO
pa3NUYHbIX BUAOB U (OPM IPEICTABICHUS;

CaMOCTOSITENILHO BBIOMpATh ONTUMANIBbHYIO (OpMY HpeicTaBieHus WHPOpMALUU U
WUTIOCTPUPOBATh pellacMble 3a/1a4 HECIIOKHBIMU CXEMaMH, JuarpaMMaMH, WHOU
rpaduKoi U X KOMOUHALIUSMHU.

KoMmyHuKkaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBHUSA:

B XOJIc OOCYXKICHHS y4eOHOTO Marepuaia, pe3yJIbTaToB JabopaTOpHBIX paboT U
MIPOEKTOB 3a/IaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKJIAeMOW TEMbl U BBICKA3bIBATh
WJCH, HAIlCJICHHbIE Ha pEIICHUE 3aJauyd U MOJIep)KaHhe OJIaroKenaTebHOCTH
0O1IIeHUS,

COIOCTABJISITh CBOU CYXJICHHUS C CYXJCHUSMH JPYTUX YYaCTHUKOB JIHAJIOTa,
OOHapyKUBATh Pa3InYKE U CXOJICTBO MO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHBMEHHBIX TEKCTAX;

NyOJIMYHO TPEJCTABIIATh PE3YJbTaThl BBIMOJHEHHOTO (U3UYECKOTO  OIbITa
(9KCTIepUMEHTa, UCCIICIOBAHHUS, TIPOCKTA);



MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHAUBHUIYaTbHON pabOThI
MIPH PEIICHUN KOHKPETHON (hU3NUYECcKOil mpoOIeMbl;

MPUHUMATh LEIH COBMECTHOW IesTeNIbHOCTH, OPraHU30BBIBATH ICHCTBHS 1O €&
JNOCTUXKEHHUIO: pacHpelesiaTh pojiH, oOOCYyXJaTh TMPOLECCHl U Pe3yibTaThbl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3ysibTara Mo CBOEMY
HaIpPAaBIICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI;
OLICHMBAaTh KAayeCTBO CBOEro BKJaJa B OOLIMI MPOAYKT IO KPHUTEPUSM,
CaMOCTOSITENILHO CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSL.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuszaums:

BBISBJISITH MPOOJIEMBbl B JKU3HEHHBIX U YYEOHBIX CUTYyallUAX, TPeOYIOIUX [is
peuieHus GU3NYEeCKUX 3HAHUM;

OPUEHTHPOBATHCS B PA3IUYHBIX MOJIX0JaX MPHUHIATHUS pelIeHui (MHAMBHUIYaJIbHOE,
MIPUHSATHE PEIlIeHUs B TPYIINe, IPUHATHE PELICHUI TPYIIOif);

CaMOCTOSITENIFHO COCTABJIATH ITOPUTM pelieHus (PU3MUecKOl 3aJauu WU IUIaHa
UCCIIEIOBaHMs C y4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATH IMpeaaraéMble BApUAHTHI PEIICHUM;

JienaTth BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTEJIEKT:

JlaBaTh a/IEKBATHYIO OLICHKY CUTYyallUU U MpeJyiaraTh IlaH €€ N3MEHEHMUS;
OOBSICHATh NPUYMHBI JIOCTUXKEHHUS (HEIOCTH)KEHHUS) pe3yJbTaTOB JEATENbHOCTH,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJIHEHUS
(GU3MYECKOTO MCCIEOBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHUBIINXCS CUTYallMi, yCTAaHOBJIEHHBIX OLIMOOK, BO3HUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM;

CTaBUTh ce0s Ha MECTO Jpyroro 4ejioBeKa B XOJAE CIOpa WIM JUCKYCCHH Ha
Hay4YHYIO TEMY, TIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

NPU3HABATh CBOE MpaBO Ha OMIMOKY MpU pelIeHHH (QU3MUECKUX 3ajady WU B
YTBEPXKICHUSAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPABO APYToro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHIy 00ydeHus B 7 KJiacce IpeJIMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHU:

UCIOJb30BaTh MOHATHUA: (U3NYECKHEe M XUMHUYECKUE SBICHMs, HaOII0JIeHHe,
HKCHEPUMEHT, MOJIeIb, TUIIOTe3a, €AMHUIBI (PU3NUECKUX BEJTMYNH, aTOM, MOJIEKYIIa,
arperaTHble  COCTOSHMsSI ~ BemlectBa  (TBEpAOe,  JKUAKOE, Trazoo0pasHoe),
MEXaHMYEeCKOE JBIDKCHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, INPSMOJIHMHEHHOE),
TpaeKTopus, paBHOACUCTBYIOLIas cuia, aedopmanus (ymnpyras, IUIacTHUECKas),
HEBECOMOCTH, COOOIAIOIINECS COCY/IbI;

paznuyarh sBieHUs (auddys3us, TemIoBoe JABMKEHHE YacTHIl BEIECTBa,
pPaBHOMEpPHOE JIBJKEHUE, HEPABHOMEPHOE IBMKEHHE, MHEPIUS, B3aUMOJAEHCTBHE
T€J, pPaBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOM OChIO BpalEHUs, Iepeaada
JaBleHUs] TBEPABIMM TElIaMH, >KUJKOCTSAMH M Ta3aMH, arMoc(epHOe aBJeHHUE,
IUIaBaHUE TeEJ, MPEBPALLEHUS MEXaHUYECKOM DJHEpPruu) IO OINHCAHUI0 HX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OINBITOB, JIEMOHCTPUPYIOIIMX JAHHOE
¢buznveckoe SIBICHUE;



pacro3HaBaTh MPOSABICHUE H3YYEHHBIX (U3UUECKUX SIBICHUH B OKpY’KarolleM
MHUpE, B TOM 4Hcie (U3NYECKUE SIBICHHS B IMPHPOJE: HMPUMEPHI IBMXKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B J)KMBOW M HEKUBOH IIPUPOJIE, ACHCTBUE CUIIBI TPEHHS B
IpPUPOJE U TEXHUKE, BIUSHHE aTMOC(EpPHOrO MAABICHHUS Ha KHUBOH OpPraHU3M,
IUIaBaHUE pbI0, pplyard B TeJle YeIOBEKa, NMPU 3TOM IE€PEBOAUTH IPAKTUYECKYIO
3ajjadyy B y4eOHYIO, BBIIENATh CYIIECTBEHHbIE CBOICTBa (NpH3HAKU) (PU3NYECKUX
SIBJICHHI;

ONMCBHIBATh M3Y4YEHHBbIE CBOMCTBA Tl U (U3UYECKUE SABICHMS, MHCIOJb3Ys
¢usnyeckue BeaMuuHBl (Macca, O0BEM, IJIOTHOCTh BEIIECTBA, BpEMs, HYTh,
CKOPOCTb, CPEAHsSI CKOPOCTb, CHJa YINPYIOCTH, CHJIa TSDKECTH, BEC Tena, Cuia
TpeHus, JaBieHue (TBEPAOrO Tesa, KUAKOCTH, ra3a), BBITAIKHBAIOLIAS CHIIA,
MexaHu4eckass paboTa, MOILHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbL, KO3((UIUEHT
MIOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KUHETHUYECKasl U MOTEHIMAJIbHAsI SHEPrus), Ipu
OINMCaHUU MPABUIIBHO TPAKTOBATh (PU3MUYECKHIM CMBICI MCIIOJIb3YEMbIX BEJTMUUH, UX
0o0O3HaueHUsT M  €OUHULBl  (PU3MYECKUX BEIMYUH, HAXOAMTh (HOPMYJIHI,
CBSI3bIBAIOIME JIAHHYIO (PU3MUECKYIO BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

XapaKTepu3oBaTh CBOICTBa Tell, (U3MYECKHUE SBJICHUS U IPOLECCHI, HCIIOJIb3YS
IIpaBUJIa CI0XKEHUsS CHII (BIOJIb OJJHOM MpsiMoit), 3akoH I'yka, 3akoH [lackais, 3akoH
Apxumena, MpaBujIo paBHOBeCHs! pblyara (0JI0Ka), «30J0TO€ MPAaBUIO» MEXAHUKH,
3aKOH COXPAaHEHHUS MEXAaHWYECKOW DSHEPIUH, IIPpU OSTOM JaBaTh CIIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUECKHUE SIBIECHUS, NPOLIECChl M CBOMCTBA Tel, B TOM YUCIE U B
KOHTEKCTE€ CHUTyalud  INPaKTUKOOPHMEHTUPOBAHHOTO  XapakTepa:  BbIABIATH
IPUYMHHO-CJIEJICTBEHHBIE CBSI3H, CTPOUTHh 00bACHEHHE U3 1—2 JOrMYECKHUX II1aroB ¢
ornopoil Ha 1-2 M3y4EeHHBIX CBONCTBAa (PM3UYECKUX SIBICHUH, (PU3NYECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH;

pemiaTb pacy€THble 3a7aud B 1—2 neicTBUA, MCHOJB3Ys 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOIIME (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE AaHalM3a YCJIOBUS 3aJau
3aIlUCBIBaTh KPAaTKOE YCJIOBHUE, MOJICTABIATh (PU3HUECKUE BEIMYUHBI B (HOPMYIIBI U
MIPOBOJIUTH PACUEThI, HAXOAUTh CIIPABOYHBIC JaHHBIE, HEOOXOAUMBbIE IJIsl peIIeHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJYYEHHON (PU3NYECKON BETMUHHBI;
pacrio3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU IMOMOIIM (PU3UUECKUX
METOJOB, B OIMCAaHUM HCCIECAOBAHMUS BBIACIATH IPOBEPSIEMOE IPEAIOIOKECHUE
(runore3y), pa3nuyaTb ¥ HMHTEPHPETUPOBATh MOJYUYEHHBIH pE3ysbTaT, HaXOAUTh
OLIMOKH B XO/I€ OIIBITA, JIeNIaTh BHIBOJIBI IO €TI0 Pe3yJIbTaTaM;

IPOBOJIUTH OMBITHI O HAOMIOACHUIO (U3UYECKUX SBICHUNH MM (PU3HYECKUX
CBOHCTB Ted: (opMynupoBaTb MpoOBepseMble MPEANOJIIOKEHUs, COOUpPaTh
YCTAHOBKY M3 TPEAJIOKEHHOT0 O00Opy/IOBaHMS, 3alKChIBaTh XOJA ONbITA U
(bopMyIMpOBaTH BHIBOBI;

BBINOJIHATH MPSIMbIE U3MEPEHUs PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CUIIbI
U TeMIepaTypbl C HCIOJb30BaHUEM AaHAJOrOBBIX M LUQPOBBIX MPUOOPOB,
3aMMCBIBaTh MOKa3aHUs MPHUOOPOB ¢ YYETOM 3a/laHHON aOCOIOTHOM MOrPEeIIHOCTH
U3MEPECHU;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PM3NUYECKOI BETHMUMHBI OT APYron
C HCIIOJIb30BAaHMEM IMPSIMBIX M3MEPEHUN (3aBUCHUMOCTH IIYTH pPaBHOMEPHO
JBUKYIIETOCS Tela OT BpEMEHM JIBUYKEHUS TeJla, CUJIbI TPEHUS CKOJIBKEHUS OT Beca
Tena, KayecTBa 0OpabOTKM MOBEPXHOCTEH TeN M HE3aBUCHUMOCTH CHUJIBI TPEHHUS OT
IUIOUIAId CONPUKOCHOBEHUS TE€J, CWIbl YIPYTOCTH OT YJUIMHEHMsI NPYKHHBI,
BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa MOTPYKEHHOW YacTH Tela M OT IJIOTHOCTH
KHUJIKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO



MOTPYKEHO TEeJO, YCIOBUH TUTABaHUS Tell, CIOBUN PaBHOBECHS pbhluara u OJIOKOB),
YYacTBOBaTh B IUIAHUPOBAHWW YYEOHOTO HWCCIIEIOBAHMS, COOMpATh YCTAHOBKY W
BBINOJIHATh U3MEPEHUs, CIICAYS IPEUIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3yNIbTaThl
MOJTYYCHHOHM 3aBUCUMOCTH (DM3UYECKUX BEIWYHMH B BUJC TMPEIIOKCHHBIX TAOIUI] U
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC M3MEPCHUs (U3NYECKUX BEIMYUH (TUIOTHOCTHh BEIIECTBA
KHUIIKOCTH W TBEPIOTO TeNa, CHja TPEHUS CKOJBKEHUS, IaBIICHHE BO3/IyXa,
BBITAJIKUBAIOIIAs CHJIA, JICHCTBYIONIAs HA TOTPYKEHHOE B JKUAKOCTH TEJIO,
KOX(QPHUIMEHT MOJIE3HOTO JACHCTBUS MPOCTHIX MEXaHH3MOB), CIICIyS MPEI0KESHHON
WHCTPYKIIMU: TIPU BBITIOJHCHUU M3MEPEHHH CcOoOMpaTh HKCIEPUMEHTAIBHYIO
YCTaHOBKY Y BBIYHCIISITh 3HAYCHUE HCKOMOW BEITMYHHBI;

coONomaTh MpaBWa TEXHUKHM O€30MacHOCTH Tpu pabore ¢ IabopaTOpHBIM
o0opyIoBaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYCCKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECs COCY/IbI, 0apOMETp, phlyar, MO BUKHBIH
Y HETIO/IBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh TMPUHIHUIBI JICHCTBUS HM3YYCHHBIX NPUOOPOB MU TEXHUYECCKHUX
YCTPOKMCTB C OMOPOH HA WX ONUCaHHs (B TOM YHUCIIE: TOJIIUITHHUKK, YCTPOHUCTBO
BOJIOTIPOBO/IA, TUAPABIMYECKHII MIPECC, MAHOMETP, BHICOTOMED, TIOPIIHEBON HACOC,
apeoMeTp), UCTIONB3Ysl 3HAHHS O CBOMCTBAaX (DU3MYECCKHUX SIBICHHA M HEOOXOIUMbIE
(busnveckre 3aKOHbI ¥ 3aKOHOMEPHOCTH;

MPUBOAMUTh TPUMEPHI (HAXOAUTh HHPOPMAIHMIO O TpPUMEpPax) MPAKTHYECKOTO
UCIIOJIb30BaHUsT (PM3MUECKUX 3HAHMW B IOBCETHCBHON JXU3HU Ui OOCCIICUYCHUS
0€30MacHOCTH TpH OOpalleHHH ¢ NpuOOpaMu M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHCHHS 3[I0POBbSI W COOJIOJCHUS HOPM DKOJIOTUYECKOTO IIOBEICHUS B
OKpYJKaroleH cpene;

OCYIIECTBISATH OTOOp MUCTOYHUKOB MHpopManuu B MHTepHETE B COOTBETCTBUH C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIONIMXCSA 3HAHUH U IMYyTEM
CpPaBHEHHUS DPA3IMYHBIX MCTOYHHUKOB BBIICTATH MH(OpPMAIHIO, KOTOpas SBISETCS
MIPOTUBOPEYUBOM U MOXKET OBITH HEJJOCTOBEPHOIA;

UCIONIb30BaTh MPHU  BBIMOJHEHUH Y4YeOHBIX 3aJaHUi  HAYYHO-TIOMYJSIPHYIO
TuTepaTypy (U3MUECKOTrO COAepKaHHs, CIPaBOYHBbIE MaTepHAIIbl, PECYPChl CETH
WuTtepHer, BmageTh mnpuéMamMu KOHCIEKTHPOBAHMSI TEKCTa, MpeoOpa3oBaHUs
nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE KPAaTKHE MUChbMEHHBIC U YCTHBIE COOOIEHUSI Ha OCHOBE 2—
3 uCcTOYHUKOB MH(OpMaMK (PU3UIECKOTO COAEPIKAHUS, B TOM YHCIE MyOIMYHO
JieNaTh KpaTKue COOOIIEHHUs O pe3yNbTaTax MPOEKTOB MK yYeOHBIX HCCIEI0BaHUH,
IpH 5TOM TPAMOTHO HCHONIB30BaTh HM3YyUEHHBIM MOHSATHMHBIN ammapaT Kypca
(bU3HKH, COMPOBOXKIATH BBICTYINICHUE MPE3CHTAIEH;

MIPY BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIENOBAHUI paclpeneisaTh 00sI3aHHOCTH
B TPYIIE B COOTBETCTBUU C MOCTABIEHHBIMU 33J]a4aMU, CICIUTH 32 BBHITOTHEHUEM
IJIaHa JIeHCTBUM, aJeKBaTHO OIICHMBATh COOCTBEHHBIA BKJIAJ B JEATEIHHOCTH
TpYNIbl, BbICTpaBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAS MHEHUE
OKPYKaOIIHX.

K xoHIy 006yuenus B 8 kjiacce rnpeaMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

HCIOJIb30BATh MOHATHA: MacCa U pa3MCpPbl MOJICKYIJI, TCTIJIOBOC ABUKCHUC ATOMOB U
MOJICKYJI, arp€raTHbl€ COCTOAHUS BCIICCTBA, KPUCTAJUIMYCCKUC U aMOp(bHLIC TCIa,
HACBHIIICHHBIA W HEHaCHIIIECHHBIN nap, BJAXHOCTb BO3[yXa, TEMIICpATypa,
BHYTPCHHAA SHCPIrus, TEIJI0BOM JABUTIaTClIb, BHGMCHTapHLIﬁ Z-)JIGI(TpI/I‘-IGCKI/Iﬁ 3apsn,



ANEKTPUYECKOE T0JI€, MPOBOAHUKU M JUAICKTPUKH, MOCTOSHHBIM 3JIEKTPUUYECKUN
TOK, MAarHUTHOE T10JIE;

pasnuyath sIBICHUA (TEIUIOBOE PAacIIMpEHHE W C)KaTue, TeIulonepenaya, TEerjaoBoe
paBHOBecHE, CMauMBaHHE, KANWUISPHbIC SIBICHUSA, HCIAapeHHe, KOHACHCALUs,
IUIaBJIGHUE,  KpHUCcTauiM3auus  (OTBepAeBaHUE), KWUIIEHHE, TeIUionepeaaya
(TEerIonpoBOHOCTD, KOHBEKIUS, U3ITyUYEHUE), DIIEKTPU3ALUs TeJl, B3aUMOJICHCTBHE
3aps70B, JEHCTBUS AJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE
MarHuToB, J€HCTBHE MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM, AJIEKTPOMAarHuTHas
UHIYKIMS) [0 OIMCAaHUI0 HUX XapaKTEpHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh NPOSIBICHHE H3YYEHHBIX (PU3MUECKHX SBIEHUH B OKpY)KaIOIIEM
MHUpE, B TOM uncie GU3NYecKue SBJICHUS B MPUPOE: TOBEPXHOCTHOE HATSIKEHUE U
KaNnWJUISIpHBIE SIBJICHUSI B MPUPOJIE, KPUCTAIIBI B Ipupoze, uzinydenue CoiHia,
3aMep3aHue BOJIOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHera,
JNEKTpUYECKUE SIBICHUS B aTtMocdepe, DIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE moiie 3emiid, apeid Moa0CcoB, POb MArHUTHOTO MOJIS AJS KU3HU Ha
3emile, TOJIAIPHOE CHUSIHUE, IPU 3TOM IEPEBOAUTH MPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIIETISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SBIICHHUIA,
OMKCHIBATh M3y4YCHHBIE CBOMCTBA Tel U (U3UYECKUE SIBICHUS, HCIONb3YS
(bu3nyecKkre BeJIMYMHBI (TeMIIepaTypa, BHYTPEHHSISI SHEPT U, KOJIMYECTBO TEIIOTHI,
ylenbHas TEIIoEMKOCTh BEUIECTBa, YAENbHAs TEIUIOTa IUIABJICHUS, yJelabHas
TeIIoTa MapooOpa3oBaHus, y[eNlbHAs TEIJIOTa CrOpaHus TOIINBA, KodhduuueHt
MOJIE3HOTO JICWCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAs BIAXKHOCTH BO3yXa,
ANEKTPUYECKUI 3apsll, Cujia TOKa, DJIEKTPUUYECKOE HANpsIKEHUE, CONMPOTUBICHUE
MPOBOAHKKA, YAENbHOE CONPOTUBJICHHME BeELIECTBa, paboTa ©  MOIIHOCTh
ANEKTPUYECKOTO TOKA), PU ONKCAHUU MPABUIBHO TPAKTOBATh (DU3MUECKUI CMBICT
UCIONIb3YEMBIX BEJIMYMH, OOO3HAYEHHS M €IUHUIBI (PU3UYECKHX BEIWYHH,
HaXOJIUTh (OPMYIBI, CBS3BIBAIOIINE TAaHHYIO (PU3UYECKYIO BEIMYUHY C IPYTHMH
BEJTMYUHAMU, CTPOUTH IPapUKU H3y4EHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;
XapaKTepu30BaTh CBOWMCTBA TeJ, (U3NYECKUE SBICHHSI M TPOIECCHI, HCIOIB3YS
OCHOBHBIE TOJOKEHUSI MOJEKYISIPHO-KUHETUYECKON TEOpUU CTPOECHMS BEUIECTBA,
MPUHIIMIT CYMEPHO3UIMK ToNIel (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS
3apsana, 3akoH OMa JuIs yyacTka 1enu, 3akoH Jlxoyns—JleHna, 3akoH coxpaHeHus
SHEPTUH, TPU STOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA M 3aIMCHIBATH €T0
MaTeMaTHUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3UYECKUE TPOIECCHl M CBOWCTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTyaLui MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MIPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 NOTWYECKUX IIaroB ¢
ornopoit Ha 1-2 U3y4eHHBIX CBOICTBAa (PU3UUECKUX SBIECHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemiate pacdy€THpIEe 3amaydl B 2—3 JEHCTBUS, WCIONB3YysSd 3aKOHBI U (OPMYIIBL,
CBs3bIBatONME (DU3MUYECKHME BEIMYMHBI: Ha OCHOBE aHalu3a YCIOBUS 3aJaud
3alUChIBaTh KPATKOE YCIOBHE, BBIABISATH HEAOCTATOK JAHHBIX IS pEHIeHUs
3a/1a4yu, BEIOMPATh 3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE IS €€ pelIeHUs, POBOIUTH
pacuéTel W CpaBHUBATh I[IOJIYYCHHOE 3Ha4YeHHE (U3MUECKON BETUYMHBI C
W3BECTHBIMU JaHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIM (PU3UUECKHX
METOJOB, HCIOJIb3ysd OINHCAHUE UCCIENOBAaHMS, BBIACIATH IPOBEpPsSEMOE
MPEANOI0KEHUE, OLIEHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS HCCIEAOBAHUS,
JIeaTh BBIBOJIBI;



MPOBOAUTH OMBITHI IO HAOMIONEHUI0 (DU3MUECKUX SBICHUA WIH (DU3HUECKUX
CBOMCTB Tes (KamWUISIpHBIE SIBJICHUS, 3aBUCUMOCTH JaBJICHUS BO3JyXa OT €ro
o0bEMa, TeMIlepaTrypbl, CKOPOCTH IIpolLlecca OCThIBAHHMSI M HarpeBaHUs MPHU
U3IIy4EHUU OT IBeTa H3JIydaroulel (Toriomaoieid) MOBEepXHOCTH, CKOPOCTb
UCHApeHUs BOAbl OT TEMIEPATypbl >KUIKOCTH M IUIOMAAN €€ MOBEPXHOCTH,
ANEKTpU3alUs Te U B3aUMOJACHCTBHE 3JEKTPUUECKUX 3apsoB, B3aUMOJCHCTBUE
MMOCTOSIHHBIX MarHUTOB, BU3yaJlM3allis MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMra,
CBOMCTBA 3JIEKTPOJBUTATENS TMOCTOSIHHOTO TOKa): (OPMYJIMPOBATH MPOBEpPsSEMbIC
MPENIONIOKEeHNs, CcOOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOrO0 000pyJOBaHMUs,
OIMCHIBATh XOJ1 OMbITA U (POPMYITHPOBATH BHIBOIBL;

BBINIOJIHATh MpPSIMbIE U3MEPEHHS] TEMIIEPaTypbl, OTHOCUTENIbHON BIAXHOCTH
BO3/lyXa, CHJIbI TOKA, HANpPSDKEHUS C HMCIOJIb30BAaHHMEM aHAJIOTOBBIX MPUOOPOB U
JIaTYNKOB (DU3MUYECKUX BEIUYMH, CPAaBHHUBATh PE3yJbTaThl U3MEPEHHUI ¢ y4EToM
3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH;

MIPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHON (PU3NYECKOW BENTUUYHMHBI OT APYroit
C HCIOJIb30BAaHHEM TMPSAMBIX HM3MEPEHHH  (3aBUCUMOCTH  COINPOTUBICHUS
MPOBOAHUKA OT €ro JUIMHBI, IUIOIIAJU TONEPEYHOr0 CEYEHUS U YACIbHOTO
COIPOTHUBIICHUS BEUIECTBA MPOBOIHUKA, CHUIIBI TOKA, UIIYIIEr0 Yepe3 MPOBOIHUK, OT
HaNpsHKEHUs Ha MIPOBOJHMKE, UCCIIE0BAHUE TTOCIEA0BATEIBHOIO U MapalIeIbHOTO
COEIMHEHMI MPOBOJHHUKOB): TUIAHUPOBATh UCCIEIOBaHUE, COOMPATh YCTaHOBKY U
BBITIOJTHATH U3MEPEHUS, CIENysI IPEUI0KEHHOMY TUIaHy, (PUKCHUPOBATh PE3yIbTaThl
MOJIYYEHHON 3aBHCHUMOCTH B BHUAE TaOmuI] W rpaduKoB, IeNaTh BBIBOABI IO
pe3ylbTaTaM HCCle0BaHUS;

MIPOBOAUTH KOCBEHHBIEC U3MEpPEHUS (PU3MUECKUX BETUYMH (yIeTIbHas TEINIOEMKOCTh
BEIIECTBA, COMPOTHBIICHHE MPOBOJAHMKA, paboTa M MOIIHOCTH SJIEKTPHUUECKOTO
TOKa): T[UJIAHUPOBATh WU3MEPEHHs, COOMpATh OSKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienysl NpeayioKeHHOM MHCTPYKIMU, U BBIYUCIIATh 3HAYEHUE BEITUUYHHBL
coOMroaTh TMpaBWiIa TEXHUKH O€30MacHOCTH Tpu padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHCIE: CHCTEMa OTOIJICHUS JOMOB,
TUTPOMETp, TapoBasi TypOWHA, amMmepMeTp, BOJIBTMETP, CUETUHUK DICKTPHUECKOMN
SHEPTUH, JJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelbHBIE SIEKTPONPHOOPHI
(mpuMepbl), NMEKTPUYECKUE MPEIOXPAHUTENH, FIEKTPOMATrHUT, SIEKTPOABUTATENb
MOCTOSIHHOTO TOKAa), MCIONb3ysd 3HAHHS O CBOMCTBAX (DU3UYECKUX SIBICHUH U
HeoOxouMBbIe (HPHU3HUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIe TEXHUYECKHE YCTPOWCTBA U M3MEPHUTENbHBIE MPUOOPHI MO
CXeMaM M CXEMaTHYHBIM pHUCYHKaM (OKUAKOCTHBI TEpPMOMETp, TEPMOC,
MICUXPOMETpP, TUTPOMETP, JBHUTaTellb BHYTPEHHErO CrOpaHus, 3JIEKTPOCKOIL,
peocTaT), COCTaBISATh CXEMBI JIEKTPUYECKHX IENeil ¢ MOClIeqoBaTeIbHbIM U
napajulebHBIM COCUHEHHEM JIIEMEHTOB, pas3linyas yCIOBHBbIE OO0O3HAYCHUS
AJIEMEHTOB JIEKTPUUECKUX LIETIEH;

MPUBOJUTL TPHUMEPHl (HAXOIUTh HWH(GOPMAIMIO O TMPUMEpPAx) MPAKTHUYECKOTO
WCMONIb30BaHUsl (DU3UYECKUX 3HAHUU B TOBCEIHEBHOW KH3HU ISl 0OECIIeYCHHUS
0e30macHOCTH Tpu OOpalieHud ¢ MpUOOpaMH U TEXHUYECKHMMH YCTPONCTBaMH,
COXPAaHEHHUS 3JI0pPOBbS W COONIOACHHS HOPM OSKOJOTHYECKOTO TIOBEACHHUS B
OKpY>Karollen cpere;

OCYIIECTBIATh MOMCK MH(pOpManmuu Gu3ndeckoro cojepxkanusi B MHTepHeTe, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CPAaBHEHUS JIONMOJHUTENbHBIX MCTOYHHUKOB



BBIZICISITE MHGOPMAIIMIO, KOTOpAas SIBISIETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOIb30BaTh TIPW  BBINIOJIHEHWHM YYEOHBIX 3aJlaHUid  HAyYHO-TIOMYJISPHYIO
auTepaTypy (DU3WYECKOro colepiKaHus, CIPABOYHBIC MaTe€pUalbl, PECYpPChl CETH
WNHutepHer, Biagerp mnpuéMaMu KOHCICKTUPOBAHUS TEKCTa, IpeoOpa3oBaHMs
nH(pOpMaIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC NMHUCHMEHHBIC M KPAaTKHWE YCTHBIE COOOIIeHHs, 00001as
MH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB (DU3UYECKOTO COJICPKAHUS, B TOM UHCIIE
MyOoJMYHO TIPEACTABIATh PE3YyJAbTaThl IMPOCKTHOM WM  HCCIEIOBATEIBCKOMN
NEATEIbHOCTH, TMPH AITOM T'PAMOTHO HCIOJIB30BaTh HW3YYCHHBIM MOHATHHHBINA
amnmapar Kypca (U3UKH, COITPOBOK/IATh BBHICTYIUICHUE MTPE3CHTAINCH;

MPU BBITIOJHEHWH YYEOHBIX IMPOCKTOB M HMCCICIOBAHUN (DU3HMYECKUX IPOIECCOB
pacmpeenaTh O0S3aHHOCTM B TPYIINE B COOTBETCTBHM C TOCTaBJICHHBIMU
3a/1ayaMu, CJEAUTh 3a BBHINIOJIHCHHEM IUIaHa JEHCTBHM M KOPPEKTUPOBATH €rO,
a/IeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaJ B ACSITEIbHOCTH IPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE  B3aMMOJICHCTBUE, TMpOSABIAS  TOTOBHOCTH  pa3peliaTh
KOH(JIMKTHI.

K xoniy o0yuenus B 9 kJjiacce nmpeaIMeTHbIe pe3ylbTaThl HA 6a30BOM YpOBHE JOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

UCIIONIb30BaTh TOHATHUS: CHCTeMa OTCY€Ta, MaTepualibHas TOYKa, TPaeKTopus,
OTHOCUTENILHOCTh ~ MEXAaHWYECKOTro  JBWXKeHHs,  jAeopmarus  (ympyras,
IJIaCTUYECKas), TpPEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U
Meperpy3ku, IeHTP TSKECTH, aOCOMIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
Tela, paBHOBECHE, MEXaHMYECKHe KoieOaHus W BOJHBI, 3BYK, HH(pa3ByK u
yIAbTPa3BYK, 3JEKTPOMArHUTHBIC BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJH, CBET,
OIM30PYKOCTh U JTATbHO30PKOCTh, CIIEKTPbI MCIYCKAHMS U MOTJIOIICHUs, aibda,
0eTa- 1 raMMa-u3Ty4eHHUs], U30TOIIbI, siIepHAsi SHEPTreTHKa;

pasnuyath sBIeHUs (paBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE TBUKECHHE,
PaBHOYCKOPEHHOE TPSIMOJMHEWHOE JBIDKEHHE, CBOOOJIHOE TMaJeHue Tell,
PaBHOMEpPHOE JBUKEHUE IO OKPYXKHOCTH, B3aUMOJIEUCTBUE TE€J, PEAKTHUBHOE
JBUKEHHE, KOJle0aTenbHOE JABIKEHNE (3aTyXalollue U BHIHYKICHHbBIE KoJeOaHus),
p€30HaHC, BOJIHOBOE  JBWJKEHHE, OTpPaXEHHE  3ByKa, NPSIMOJIMHEIHOE
pacnpocTpaHEHUEe, OTPAKEHHWE U TMPEJIOMIIEHHE CBETa, IIOJHOE BHYTpPEHHEE
OTpaXKeHUE CBETa, pa3NioKeHHE OEJIOro CBeTa B CIEKTP M CIOKEHHE CIEKTPaTbHBIX
LIBETOB, JUCIEPCUSl CBETA, €CTECTBEHHAas pPaJMOAaKTUBHOCTh, BO3HUKHOBEHHE
JTUHENYaToro CreKTpa M3JIy4eHHUs) MO OMUCAHUIO0 MX XapaKTEepPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECcKOe SBICHHE;

pacrno3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3NYECKHX SBICHUI B OKPYKAIOIIEM MHUPE
(B TOM uymcne (u3NUecKue SBICHUS B MPHUPOJAE: MPUIUBBI U OTIUBBI, TBUKCHHE
minaHeT COJHEYHOW CHUCTEMbI, PEAKTUBHOE JBUKEHUE IKUBBIX OPraHU3MOB,
BOCIIPUSITHE 3BYKOB KMBOTHBIMH, 3€MJIETPICEHHE, CEMCMUYECKUE BOJIHBI, IIyHAMH,
9X0, I[BETa Tell, ONTUYECKHE SBICHUS B MPHUPOJAE, OUONOTHYECKOEe EeHCTBUE
BUJIUMOTO, yIbTPA(PHOIETOBOTO M PEHTTEHOBCKOTO W3MyYEHUH, €CTECTBEHHBIN
pPaMOaKTUBHBIN (POH, KOCMUYECKUE YU, PAAMOAKTUBHOE M3ITYYCHUE TPUPOTHBIX
MUHEPAJIOB, JCUCTBUE PAJMOAKTUBHBIX M3TyYEeHUN Ha OpPraHM3M 4YelOBEeKa), MpHU
9TOM TEPEBOAHUTH MPAKTHYECKYIO 3a7ady B Y4eOHYIO, BBIIETSATH CYIICCTBEHHBIE
CBO¥cTBa (IpU3HAKU) PUINIECKUX SBICHUM;

OMKCHIBATH W3y4YCHHBIE CBOWMCTBA Tel W (PU3UYECKUE SIBICHUS, HCIIONb3YS
¢u3nueckue BETWUYMHBI (CpeAHsisl W  MTHOBEHHAsh CKOPOCTh Tella MpH
HEPaBHOMEPHOM JIBUJKEHHH, YCKOPEHHE, MEepEMENICHUE, MyTh, YIJIOBas CKOPOCTb,
CWJIa TPEHHs, CHJIa YIOPYTOCTH, CHUJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO MajeHUs,



BEC TeJla, WMIIYNbC TeNa, MMITYJIbC CHJIBI, MEXaHHYECKass padoTa W MOIIHOCTH,
NOTCHIMAIbHAs JHEPrusl Teda, MOJHATOrO HaJ IOBEPXHOCTHIO  3E€MIIH,
NOTCHIMAbHAS HYHEPTUsl CXKATOW MPYXUHBI, KUHETHYECKas JSHEPrusi, IOJIHAs
MeXaHW4ecKasi PHEPTrHs, NepUO U 4acTOTa KoieOaHuH, [UIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOT@ TOHA, CKOPOCTb CBETa, MOKAa3aTelb MPEIOMIICHHS CPEIbl), MpH
OIMCAHUM TIPABHJIBHO TPAKTOBATh (PU3MYECKUN CMBICT HCIIOIb3yEMBIX BEIHYUH,
00O3HaUeHWs W CIUHUIBl (U3MYECKUX BEIMYHMH, HAaXOAUTh  (HOPMYIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYHMHY C APYTHMMHU BEIMYMHAMH, CTPOUTH
rpaduKy N3y4eHHBIX 3aBUCHMOCTEH (DPU3NUECKUX BEITHUYHH;

XapaKTepU30BaTh CBOMCTBA TeJd, (PU3UUECKUE SBICHUS M IPOIECCHI, HCIONIB3Ys
3aKOH COXPAaHEHHS JHEPrHH, 3aKOH BCEMHPHOTO TSTOTCHHS, IPUHLUI
CYNEPIIO3ULIMN CHJI, TPUHIIUIT OTHOCHTENbHOCTH ["anuies, 3akonsl HproToHa, 3aK0H
COXpaHEHHsS HMIIYJIbCA, 3aKOHBl OTPAKEHUS M TPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHHsI 3apsJOBOTO M MAacCOBOT'O YHCEJ IPH SACPHBIX PEAKUUSX, MPH ITOM
J1aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA ¥ 3alMCHIBATh €ro MaTeMaTHYeCKOe
BBIPAKCHUE;

OOBSACHATH (PU3MUYECKHE TPOIECCHl M CBOWCTBA TEN, B TOM YHCJIE U B KOHTEKCTE
CUTyalliii  NPaKTHKOOPHEHTHPOBAHHOTO  XapakTepa: BBIABIATh  MPUYUHHO-
CIIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHX IIaroB ¢ OMOpOH Ha
2-3 W3y4YEeHHBIX CBOWCTBA (DM3NYECKUX SIBICHUH, (U3MUECKHX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemiate pacuéTHbIE 3agaud (OMMpAroUIMecss Ha CUCTeMy U3 2-3 ypaBHEHHUH),
UCTIOJNIB3YS 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PU3UUECKIE BEIMYMHBI: HA OCHOBE
aHaJIM3a YCJIOBUS 33/1a4M 3aIllUChIBATH KPATKOE YCIOBHUE, BBIABIISATH HEJOCTAIOLINE
WIN W30BITOYHBIC JIaHHBIC, BHIOMpATh 3aKOHBI M (OPMYJbI, HEOOXOAUMBIE IS
peuIeHusl, MPOBOAMTH pAacyEThl M OLEHUBATH PEATHUCTUYHOCTH IOIYYEHHOTO
3Ha4eHUs PU3NUECKOI BETMUNHBL;

pacrio3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3HUUECKUX
METOJIOB, MCIIONb3ysl ~ OMMCAaHUE HCCIIEAOBAaHMS, BBIIEJIATH IMPOBEPSIEMOE
MPENOI0KEeHNE, OLIEHUBATh NMPABWIBHOCTh MOPSJIKa MPOBEAECHUS HCCIEI0BAHNU,
JieNIaTh BBIBO/IbI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUI U OMBITOB;
IPOBOJIUTH OMBITHI O HAOMIOACHUIO (HU3UYECKUX SBICHUNH MM (PU3HYECKUX
CBOWCTB Tel (M3y4eHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs HHEPIuH,
3aBUCUMOCTh TEpHOAa KoJIeOaHWH NPYKUMHHOTO MasTHUKAa OT Macchl Tpy3a U
KECTKOCTH MPYXKHUHBI WU HE3aBHUCUMOCTh OT AaMIUIMTYAbl MaJIbIX KojeOaHW,
NpSIMOJIMHEIHOE paclpoCTpaHEeHHe CBeTa, Pas3sioKeHHe Oeloro cBeTa B CHEKTD,
U3yYeHHE CBOICTB M300pakeHUs B IUIOCKOM 3€pKajie M CBOICTB M300pa’keHUs
npeaMera B coOuparoliel JuH3e, HabaroAeHUe CIJIONIHBIX U JIMHEHYaThIX CIEKTPOB
U3IY4YEHHUs1): CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY M3 H30BITOYHOro Habopa
00Opy/ZIOBaHUs, OINHKCBHIBATH XOJI OMNbITA M €ro pe3yiabTarhl, (OPMYIUPOBATH
BBIBO/IbI;

MIPOBOJIUTH MPU HEOOXOIUMOCTH CEPUIO MPSIMBIX MU3MEPEHHH, ONpeness cpeaHee
3Ha4YeHHE H3MepseMoi BenuuMHBI ((POKYyCHOE paccTosHHE cOOMparoliei JHMH3bI),
000CHOBBIBaTh BBIOOP crioco0a u3MepeHus (M3MepUTeNsHOro Npudopa);

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUYHMH C UCIOJIb30BAHUEM
OPSMBIX HM3MEpPEHHUH (3aBUCUMOCTh HYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKEHUM O€3 HayalbHOM CKOPOCTH, Mepuoja KoJeOaHUHl MaTeMaTHu4ecKoro
MasiTHUKA OT JUTMHbBI HUTH, 3aBUCUMOCTH yIJla OTPa’KEHHsI CBETa OT yIJia MaJeHus U
yria TpeloMIIEHHs OT yIja TajJeHus): IUIAaHUPOBaThb  UCCIIEJOBaHHE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh pPE3YJIbTaThl IOJYy4YEHHOH



3aBHCUMOCTH (PH3MUECKUX BEIMYMH B BUE TAOIHII U TPaQHKOB, Je7IaTh BHIBOIBI 110
pe3yabTaTaM HCCIICJOBAHNUS;

MIPOBOJIUTh KOCBEHHBIC HM3MEpEHHs (PU3MUYECKHX BEIWYHH (CPEIHSS CKOPOCTh
YCKOpPEHHE Teja TpU PaBHOYCKOPCHHOM JBIKEHHH, YCKOPEHHE CBOOOTHOTO
MaJICHUs, )KECTKOCTh NPYKUHBI, KOYPPHUIIUEHT TPESHHUS CKOJIBKEHHS, MEXaHUYeCKast
paboTa M MOIIHOCTh, YacTOTa W TMEpPHOA KoJeOaHMH MaTeMaTH4ecKoro u
MPYXKHHHOTO MAasTHUKOB, ONTHYECKAs CHJIa COOMPAIOIIEH JTMH3BI, PaIHOAKTUBHBIN
(GOH): IIAHMPOBaTh H3MEPEHUs, COOMpPATh HSKCHEPUMEHTAIBHYIO YCTAaHOBKY W
BBINOJIHATh U3MEPEHUS, CIICAYS IPEUI0KEHHOW WHCTPYKIIMU, BEIYUCIISATH 3HAYCHUE
BEIMYMHBI M aAHAJM3UPOBATH TIOJYYCHHBIC pE3YNIbTaThl C Y4YETOM 3aJaHHOUN
MOTPEUTHOCTH U3MEPEHUH;

coONomaTh MpaBWa TEXHUKHM O€30MacHOCTH Tpu pabore ¢ IabopaTOpHBIM
o0opyIoBaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKU U3YUCHHBIX (PH3MUSCKUX MOJICNICH: MaTepHaIbHas
TOUKa, a0COJIOTHO TBEPIOE TENO, TOYCUHBIH UCTOUHUK CBETA, JIy4Y, TOHKAs JIMH3A,
IUTAHETapHAasi MOJIE) b aTOMa, HYKJIOHHAsI MOJIEJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TMPUHIHUIBI JICHCTBUS HM3YYCHHBIX NPUOOPOB MU TEXHUYECCKHUX
YCTPOHCTB C ONOpOM HAa WX OMHUCaHUS (B TOM YHCJC: CIIMIOMETp, IaTYUKU
MOJIOXKCHHSI, PACCTOSHUS M YCKOPCHUS, pakKeTa, 3XOJOT, OYKH, MEPUCKOIL,
doroamnmapar, ONTHYECKHE CBETOBOJIBI, CIIEKTPOCKON, JO3MMETp, Kamepa
BuiibcoHa), uCronb3ys 3HaHUSI O CBOMCTBAaX (PM3NYECKUX SBJICHUN U HEOOXOIUMbIC
¢busnveckre 3aKOHOMEPHOCTH;

UCIIOJB30BAaTh CXEMbl W CXCMAaTHYHBIC PUCYHKA HM3YYCHHBIX TEXHUYCCKHUX
YCTPONCTB, HW3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB IPHU
pellieHHH Y4eOHO-IIPAKTUYECKUX 3aJ1a4, ONTHYECKHUE CXEMBI Ui MOCTPOCHHS
M300paKeHMIT B TUIOCKOM 3€pKalie ¥ COOMPAIOIICH JIMH3E,

MPUBOJUTh MPHUMEPHl (HAXOIUTh HWHGOPMAIMIO O TMPUMEpPax) MPaKTHUUYECKOTO
WCIONIb30BaHUsl (DU3UYECKUX 3HAHUU B TOBCEIHEBHOW KH3HU ISl 0OECIeYeHHUs
0e30MmacHOCTH Tpu OOpalleHuu ¢ MpUOOpaMH U TEXHUYECKHMMH YCTPONCTBaMH,
COXPAaHEHHUS 3/I0pPOBbS W COOJIOACHHS HOPM OSKOJOTHYECKOTO TMIOBEACHHS B
OKpY>Karollen cpere;

OCYIIECTBISATh TOHMCK HHpopManuu ¢Gu3ndeckoro cojepxkaHus B HHTepHere,
CaMOCTOSITENTLHO (POPMYIUPYST MOMCKOBBIN 3allpoc, HAXOAWTh MYTH OMpPEIEICHUS
JOCTOBEPHOCTH TONYyYEeHHOW HH(OpMAIMK Ha OCHOBE HUMEIONIMXCA 3HAHUH U
JIOTIOTHUTEIBHBIX HCTOYHUKOB;

UCIONIb30BaTh MPHU  BBHIMOJHEHHH Y4YeOHBIX 3aJaHU  HAYYHO-TIOMYISIPHYIO
TUTepaTypy (U3UUECKOTrO COAEpKaHHs, CIPaBOYHBbIE MaTEepPHAIIbI, PECYPChl CETH
WuTtepHer, BmageTh mnpuéMamMu KOHCIEKTHPOBAHMUS TEKCTa, MpeoOpa3oBaHUs
nH(OpPMAaIIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE TMHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
nH(OpPMALIUK U3 HECKOIBKUX UCTOYHUKOB (DU3MUECKOTO COJEpKaHUs, MyOIHYHO
MIPEJICTABIATh PE3YyIbTaThl TPOSKTHOM WM UCCIIEN0BATENICKON e TEIbLHOCTH, TIPU
3TOM TPaMOTHO HCHONB30BaTh HM3yYCHHBIH MOHSATUIHBIA ammapar M3y4yaeMoro
paznena (GU3NKA M COMPOBOXKIATHh BBICTYIUICHHE TMpe3eHTaluei ¢ y4eTom
ocoOeHHOCTeH ayJIMTOpUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Kosan4yectBo 4yacos
Ne HaumeHnoBaHue pa3ieiioB DJIeKTpOoHHbIe (LM (ppoBbIE)
KoHnTtpoJbHbie IIpakTH4eckue
/Il | | TeM NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa 0 MpUPoJe 2 Bubmiorexa LIOK
' yKa 0 TpHpoa https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 (DUSHICCKAC BEIHHLI 2 . https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAy4HBIN 5 1 bubnuorexa [JOK
' METO/I TO3HAHUSI https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Paznes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [IOK
2.1 C
TPOCHIE BeMecTEa L https://m.edso0.ru/7f416194
2.2 izlf/[ﬁi)mz;::{mne 4acTu 2 1 Bubamorexa IOK
' 8 B https://m.edsoo.ru/7f416194
BElIeCTBA
53 ArperaTHbl€ COCTOSIHUS ) bubmuorexa [IOK
' BEILIECTBA https://m.edso0.ru/7f416194
Wroro no pazmeny 5

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl



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

bubmuoreka [JOK

A M
3 CXAHITICCROC JBIDKEHHC 3 https://m.edso0.ru/7f416194
3.9 Wuepnusi, macca, 4 bubmuoreka [JOK
' [JIOTHOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Buppt cnn 14 https://m.edso00.ru/7f416194
Hroro no pazgeny 21

Pasznen 4. /laBjienne TBEPABIX TeJl,

JKMAKOCTEH U ra3oB

Hasnenue. [lepenaua

41 JIaBJICHUS TBEPIBIMU 3 bu6mmoreka [JOK
' TEJIAMH, KMIKOCTSIMHU U https://m.edsoo.ru/7f416194
rasamu
4.2 JlaBrieHME KUIKOCTH 5 bubmorexa LIOK
' g https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 A
TMOC(EPHOE JaBIEHHE 6 https://m.edsoo.ru/7f416194
JleficTBue )KUJAKOCTH U Tasza Br6morexa LIOK
4.4 é
fa TIOTPY’CHHOE B HHX ! https://m.edso00.ru/7f416194
TEJNO
Hroro no pazgeny 21
Pa3pnen S. PaGoTra u MOIHOCTB. JHeprus
bu6mmorekxa [OK
A P
° 460Ta 1 MOIHOCTE 3 https://m.edso00.ru/7f416194
5.2 ITpocThie MEXaHU3MBI 5 bubnuorexa [IOK



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

https://m.edso0.ru/7f416194

bu6mmoreka [JOK

: M
>3 CXATITCCRAL FHEpTiA 4 . https://m.edsoo0.ru/7f416194
Uroro no pazaeny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO
68 12

YACOB I10 ITPOIT'PAMME



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

8 KVIACC

HaumeHoBaHue KosaunuyectBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
Pa3pgen 1. TensioBbIe IBJICHUS
11 CrpoeHnue u cBOMCTBa 7 bubnnoreka [HOK
' BEIL[ECTBA https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
1.2 T
SIDIOBHIS HPOHECCHl 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpu4ecKkue H MATHUTHBIC SIBJICHUSA
o ?;IeKTEquceKH: 3aaps[)11>1. , ) Bumorexa LIOK
: SOKEHHBIC TEJIA U UX
P . https://m.edsoo.ru/7f4181ce
B3alMOJIeIiCTBHE
59 [TocTostHHBIM 20 1 7 bubmuorexa [JOK
' SIIEKTPUYECKHH TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.3 M
ATHITTHBIC ABICHIA 6 . 15 https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnmoreka [JOK
' WHIYKIHS https://m.edsoo.ru/7f4181ce
Wroro no pazmeny 37
PesepBHOE Bpems 3



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

145




9 KJIACC

HaumeHnoBanme KoanuyecTBO yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
Pa3zgen 1. Mexann4deckue siBJICHUA
M
11 B:;i:;;: ?22000651 10 1 bubmmorexa LOK
' A https://m.edsoo.ru/7f41a4a6
€ro OIKMCaHUs
bubmuorexa [JOK
12 B 5
SAMOACHETBHE TET 20 1 3 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHHUS 10 3 bubmmorexa LTOK
' p https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 40
Pa3znen 2. Mexannueckue Koj1e0aHusI U BOJTHBI
51 Mexaandeckne 7 3 bu6mmoteka [IOK
' KoJe0anus https://m.edsoo.ru/7f41a4a6
99 MexaHU4eCKHUE BOJIHEI. 3 1 3 bu6nuoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMarHuTHOE Bumiorexa [IOK
3.1 oJjic u 6 2

SJICKTPOMArdHuTHBIC

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

BOJIHBI

Hroro no pazneny 6

Pa3znen 4. CBeToBbBIE ABJICHHSI
41 3aKOHBI 6 bu6nmoreka [IOK

' pacipoCTpaHEeHUs CBETA https://m.edsoo.ru/7f41a4a6
42 JIMH3BI ¥ ONTUYECKHE 6 bubmuorexa [JOK

' IprOOPEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6eaoro 3 bubmuorexa [JOK

' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 15

Pasznen 5. KBanToBbBI€ sIBJIeHUS

n

5.1 H(()::J'I};)CK?:IIIZGG I::IBeTa 4 bubnuorexa LOK

' . https://m.edsoo.ru/7f41a4a6

aTOMOM

59 Ctpoenue aToMHOTO 6 bubmuotexa [JOK

' sapa https://m.edsoo.ru/7f41a4a6
53 e e pea - bubmmorexa [JOK

: HBI KIIMH

Hep beaxtl https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6. [ToBTopuTe1bHO-00001IaK0IIMIT MOAYJIb

6.1

IToBTOpEHME U
000611IeHNe
coJiep’KaHus Kypca

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

¢u3uku 3a 7-9 xnace

Uroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

27







INOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

Ne

~

Tema ypoka

KoanuyecTBO 4acos

KoHnTpoJanLHbIe
Bcero P
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — Hayka o
npupoae. SBienus
IIPUPOJIBI

dusznyeckue SABICHUS

dusnyecKkue BeTUIHHBI U
WX U3MEpEHUe

Ypoxk-uccienoBanue
"U3mepenue Temneparypsl
IIPU TIOMOIIH YKUJIKOCTHOTO
TEPMOMETpPA U AaTYUKA
TEeMIEpaTyphl"”

Meroasl Hay4HOTO
no3HanuA. Onrucanne
(bu3MYECKUX SIBICHUN C
IMIOMOIIBIO MOJACIEH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f7
2a

Ypoxk-uccienoBanue
"[IpoBepka runoTessl:
JaJIbHOCTH MOJIETA apHUKa,



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

MYIIEHHOTO
TOPU30HTAIBHO, TEM
OoubllIe, 4eM OOJIbIIIE
BbICOTA ITycKa"

CrpoeHue BeliecTsa.
OnbITEI, JOKA3EIBAIOIINE

bubmuorexa [JOK

7 https://m.edsoo.ru/ff09fe
JUCKPETHOE CTPOEHHUE 0a
BEILIECTBA
bu6mmoreka [IOK
8 Alemietiite dacTill https://m.edsoo.ru/ff0a01
BEILIECTBA 3e
Ypoxk-uccienoBanue
9 «OnbITE IO HAOIIOAECHUIO
TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSHUS
BEIIECTBA
Oco0eHHOCTH arperaTHbIX
COCTOSIHUHU BOJBI.
O600mmenue H):) paznmeny bubmmorexa LIOK
11 https://m.edsoo.ru/ff0a03
«IIepBoHauanbHbBIE 78
CBEJICHUS O CTPOEHUU -
BEIIECTBA
MexaHn4eckoe ABMKEHHUE. bu6mmorexa [IOK
12 | PaBHOMepHOE U https://m.edsoo.ru/ff0a05

HEpPaBHOMEPHOE JIBUKEHUE

c6



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6

Cxopocts. Enunuiist

bubmuoreka [JOK

13 https://m.edsoo.ru/ff0a07
CKOPOCTH
9c
Pacuer iyt 1 BpeMeHHu bubmorexa HOK
14 Y p https://m.edsoo.ru/ff0a0a
JBUKEHUSA
ed
bu6mmoreka [IOK
u .M —
15 HepiA. viacea — Mepa https://m.edsoo.ru/ff0a0c
WHEPTHOCTH TEJ
10
[ImoTHOCTH BemiecTna. bu6mmoreka [IOK
16 | Pacuer maccel 1 0ObeMa https://m.edsoo.ru/ff0a0f
TEJIa 10 €ro IMIOTHOCTU ee
JIaGoparopHas pabota
17 | «Omnpenenenue MIOTHOCTH
TBEPAOTO TEJIa»
Perienne 3aga4 mo Teme bubmmorexa [IOK
18 | 8 | https://m.edsoo.ru/ff0al2
[InoTHOCTE BelecTBa
3c
Cuna xak XapakTepuCTHKa
19 B3auMoaercTeug Ten. Cuia
ynpyrocta. 3akoH ['yka
JIaGoparopHas paboTa
«3yueHne 3aBUCUMOCTH
20 | pacrskeHus

(medhopmanun) mpy>KUHBI
OT TPUIIOKEHHOW CHITBI»



https://m.edsoo.ru/ff0a079c
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https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a

JlaGopaTtopHnast pabota
"UccnenoBanue
3aBUCUMOCTH CHJIBI TOKa,

bu6mmoreka [IOK

46 | wmaymiero yepes pe3ucTop, https://m.edsoo.ru/ff0aa0
OT COMPOTHUBIICHUS 4e
pE3UCTOpa U HAIIPSHKEHUS
Ha pe3ucrope”
[TocnenoBarenbHOE U
47 | mapauIeNbHOE COCTMHEHUS
MIPOBOJHHUKOB
JlaGopaTopHnas pabota
"[IpoBepka nmpaBuiia ) BuGnorexa LIOK
4g | CTOTREHIL HANPIIRCHIH https://m.edsoo.ru/ff0aaa
MIPU MOCJIEIOBATETFHOM 58
COCTUHEHUH JIBYX
pe3uctopos"
JlaGoparopHas paboTa
"ITpoBepka npaBuiia ais bubnuoreka [IOK
49 | cusbl TOKA IPU https://m.edsoo.ru/ff0aad
napaienrbHOM le
COEIMHEHUH PE3UCTOPOB"
Pemenue 3anayd Ha BuGmorexa LIOK
5o | PHMCHEHIE SaKoma Owa https://m.edsoo.ru/ffOaaf
JUTSL Pa3TUIHOTO 8a
COCTMHEHUS TIPOBOTHUKOB =
51 PabGora 1 MOIIHOCTH Bbubmmoreka [JOK

OJICKTPHUYCCKOI'0 TOKA.

https://m.edsoo.ru/ff0ab



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

3akoH J[xxoyns-JleHua

124

JlaGopaTtopHnas pabota
"Omnpexnenenue padoOThl U

bubmuorexa [JOK

52 https://m.edsoo.ru/ffOab
MOIIIHOCTH 3JIEKTPUIECKOTO
" 3e0
TOKa
DNeKTpUYecKHe ey 1
noTpeOuTenn bubnuorexa [JOK
53 | aNeKTPUUYECKO YHEPIHUU B https://m.edsoo.ru/ff0ab
osITy. KopoTkoe 660
3aMbIKaHUE
ITonroroBka k
KOHTPOJIbHOH pabore 1o
TeMe "DIeKTpUYECKue bubnuotexa [JOK
54 | 3apsjabl. 3apsoKeHHBIC Tea https://m.edsoo.ru/ff0ab
U X B3aUMOJICHCTBUSI. d2c
[TocTostHHBIN
ANEKTPUUECKUI TOK"
KonTponbHas pabora no
TeMe "DIeKTpUYECKue
3 P bubnmoreka [JOK
3apsabl. 3apsHKCHHbBIE Tella
55 p p N https://m.edsoo.ru/ff0abe
U UX B3aMOJICHCTBUSI. 28
ITocTostHHBIN =
ANIEKTPUYECKUM TOK"
56 [TocTosiHHBIE MATHUTHI, KX
B3aUMO/ICHCTBUE
957 | VYpok-uccienoBaHue bu6mumoreka [IOK



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

"N3y4yenue nosein
HOCTOSIHHBIX MAarHuTOB"

https://m.edsoo.ru/ff0ac3
do

MarnutHoe 1one.
MarnautHoe 1oie 3emMiu u

bubmuorexa [JOK

58 https://m.edsoo.ru/ff0ac0
€ro 3Ha4eHHe JUIs KU3HU ba
Ha 3emiie -
OmnsiT OpcTena.
MarauTHoe 1oJIe bu6mmoreka [IOK
59 | 3IeKTPHUYECKOro TOKa https://m.edsoo.ru/ff0acl
MarnuTtHoe 1oJie KaTyIku d2
C TOKOM
IIpumeneHune
AJIEKTPOMAarHUTOB B
TexHuke. JlaboparopHas bubnnoreka [JOK
60 | pabora "U3yuenue 0.5 https://m.edsoo.ru/ff0ac7
JIEMCTBUSI MATHUTHOTO 4a
MOJISI Ha IPOBOJHUK C
TOKOM"
DNEeKTPOABUTATEID
MIOCTOSTHHOTO TOKa.
Hcnonp3oBanne
ANEKTPOJABUIATENICH B bubnmoreka [JOK
61 | TEeXHHUYECKUX YCTPOHCTBAX https://m.edsoo.ru/ff0ac8

¥ Ha TPaHCTIOpTE.
JlaGopaTtopHnast pabota
"KonctpyupoBanue u
u3ydeHe padoThl

6¢



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

aneKTpoBuUraress"

62

OnbiTel Papajes. 3aKoH
ANEKTPOMArHUTHOMN
uHaykuuu. [pasumno Jlenna

63

DJIEKTPOTreHEPATOP.
CrniocoOsI nosydeHus
ANEKTPUYECKOU SHEPIUH.
DIIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX
HUCTOYHUKAX SHEPTUU

64

IToaroroBka x
KOHTPOJIbHOM paboTe 1o
Teme "DIeKTpuIecKue u
MarHUTHBIE sIBJIEeHUS"

65

KonTponbnas padota no
Teme "DIeKTpuIecKue u
MarHuTHBIC SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach
14

66

PesepsHblii ypok. Pabora ¢
TEKCTAMU I10 TEME
"TensioBele sBJIEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc
5e

67

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TEME
"ITocTostHHBIM
3JIEKTPUYECKAN TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acd
c6

68

PesepHblit ypok. Pabora ¢
TEKCTaMU 110 TEME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

"MarauTHble SBiaeHud"

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

145




9 KJIACC

N KoanuecTBo yacos DJIeKTPOHHbIE
]
Hara uudposbie
n/ Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
n padoThI padoThI
pecypchbl
1 MexaHn4ecKoe IBHKCHUE. L
MarepuanpHas TOUKa
Cucrema orcuera. bu6mmoteka IIOK
2 OTHOCHTEIBHOCTD 1 https://m.edsoo.ru/ffOad
MEXAaHUYECKOIr'0 IBUKEHUS 474
PABHOMEDHOE bubmnoreka IIOK
BHOMEPH
3 P . 1 https://m.edsoo.ru/ffOad
MPSIMOJTMHENHOE JIBHKEHHE
19a
HepasHomepHoe
4 NPAMOJIMHENHOE JBUKECHHUE. 1
Cpenusis 1 MTHOBEHHAs
CKOPOCTH
[IpsimonuHeitHoe bu6muoreka [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ffOad
JIBMKEHHUE. Y CKOPCHHE 8d4
CKopoCTh MPSMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO L
neuxenus. ['padux
CKOPOCTH
7 JlabopaTopHas pabota 1 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

"OnpeneneHue yCKOpeHus
TeJa MPU PaBHOYCKOPCHHOM
JBUKEHHUH 10 HAKJIIOHHON
IJIOCKOCTH"

https://m.edsoo.ru/ffOad
b18

CB00OIHOE aJIEHUE TEIL.

8
Omnpitel [Nanmmtes
PaBHOMEpHOE ABMXKEHUE 11O
okpyxHoctu. [lepuon u bubnmnorexka HOK
9 4acToTa O0paIICHUS. https://m.edsoo.ru/ff0ae
Jluneiinas u yrioBas 176
CKOpOCTH
10 LenTpocTpemMuTenbHoe
YCKOpEHHUEe
[TepssIii 3akoH HproTOHA bubamorexa LOK
11 P ' https://m.edsoo.ru/ffOae
Bexkrtop cuibl
612
Bropoii 3akon HerotoHa bubmmorexa LIOK
12 P . ' https://m.edsoo.ru/ff0ae
PaBHOnelicTBYIOIIAs cHita
12a
Tperuii 3akoH HeroTtoHa Bubmmorexa LIOK
13 P ' https://m.edsoo.ru/ff0ae
Cynepno3uuus cui
982
Pemenue 3aga4d Ha bubnunorexa LIOK
14 MPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ff0ae
Hprotona b6c
15 Cuna ynpyroctu. 3aKoH bubnmoreka [JOK



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c

I'yka

https://m.edsoo.ru/ff0ae
ca2

Pemenue 3agay no reme

16
«Cuiia ynpyroctun»
JlaGopaTopHas pabora bubnuotexa [JOK
17 «OrpeeneHue )KeCTKOCTH https://m.edsoo.ru/ffOae
PYKUHBD» e28
bubmuoreka [{OK
18 Cuna TpeHus https://m.edsoo.ru/ffOaf
738
Pemenue 3amgad mo reme bubmmorexa LIOK
19 A https://m.edsoo.ru/ff0af
«Cuna TpeHus»
a26
J
" OaﬁogaZiiEzZ pabora bubmuoreka [IOK
20 pel https://m.edsoo.ru/ffOaf
KO3 pUIMEeHTa TpeHUs She
CKOJIbKCHUS" -
Pemienue 3amad mo teme bub6nmorexa LIOK
21 "3akonsl HeroTona. Cuia https://m.edsoo.ru/ff0af
ynpyroctu. Cuia TpeHus" b8e
eentnoro Tarorens Bnmotaca LOK
22 P ' https://m.edsoo.ru/ffOaf
YckopeHue cBOOOTHOTO
044
MaJICHUS
93 VYpok-koHpepeHus

"JIBUKEHUE TET BOKPYT



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

IPaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema).
lanaxktukn"

Pemenue 3agay no reme

bubnunoreka LIOK

24 "Cuia TSKECTH U 3aKOH https://m.edsoo.ru/ffOaf
BCEMHPHOTO TATOTCHUS" 518
[lepBas kocMuueckas bubnmnorexka HOK

25 ckopocTb. HeBecomocTs u https://m.edsoo.ru/ffO0af
neperpy3Ku 33c
PaBHOBecue maTepuanbHONW
TOYKH. AOCOJIIOTHO TBEPOE bubnmnorexka HOK

26 Teno. PaBHoBecue TBEPIOTO https://m.edsoo.ru/ffO0af
TeJa ¢ 3aKPeIIEHHON OChIO e36
BpAaIICHUS

97 MowmenT cunsl. LlenTp
TSDKECTH
Pemienune 3amad mo teme bu6nunorexa [IOK

28 "MowmenT cuibl. LlenTp https://m.edsoo.ru/ff0b0
TsoKecTH" 2b4
HO6,Z[I‘OTOBI(a K KOHTPOJIbHOMN Bubmiorexa [IOK

29 }? FOOTE TIO TEME https://m.edsoo.ru/ff0b0

MexaHn4uecKkoe ABIKEHIE. 408

BsaumopeiictBue Ten" -
KonrponsHas pabora no bubmuoteka [IOK

30 Teme "MexaHndeckoe https://m.edsoo.ru/ff0b0

IBIKeHUE. B3zaumonencTaue

6ec



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

Ten"

Nmnynbce Tena. Umnynbe
CWJIBbL. 3aKOH COXpPaHEHUs

bubnunoreka LIOK

31 https://m.edsoo.ru/ffOb0
HMITYJIbCa. YTIPYroe u 2fa
HEYNPYroe B3auMOJCICTBHE T
Pertenuie 3agad mo reme bu6nuorexa [IOK
32 "3aKOH COXpaHEHHUsI https://m.edsoo.ru/ff0b0
umIyibca" 96¢
Ypok-koHbepeHIus
33 "PeakTUBHOE IBUXEHUE B
MIPUPOJIE U TEXHUKE"
Mexanunueckas paboTa u bubmmorexa LIOK
34 https://m.edsoo.ru/ffOb0
MOIIIHOCTb 284
PaGora cunbl Ts:KECTH, CUITBI bubmmorexa LIOK
35 ’ https://m.edsoo.ru/ff0b0
YIPYTOCTH U CUJIBI TPEHUS
db8
JIaGoparopHas paboTa
«OrnpeneneHue padoOThI CUITBI
36 TPEHHS IPU PABHOMEPHOM
JBUKCHHUH TeJa 0
TOPU30HTAIILHOU
MTOBEPXHOCTH
37 CBsi3b DHEPTUH U PAOOTHI.
[ToTennuanbHas SHEPTUS
38 Kunernueckas sueprus. bubnmoreka [JOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

Teopema 0 KHHETUYECKOM

https://m.edsoo.ru/ffOb0

SHEpPruu c32
39 3aKOH COXpaHEHUS SHEPTUU
B MEXaHHKE
JlaGopaTopHas pabora bubnuotexa [JOK
40 «3ydenue 3akoHa https://m.edsoo.ru/ffOb1
COXPAHEHHUSI SHEPTUN» 2fe
KonebartenbHoe IBHKEHUE U bubmmorexa LIOK
41 A https://m.edsoo.ru/ffObl
€ro XapaKkTepPUCTUKH
858
3aryxaromiue KoueOaHusl. bu6nmorexa [IOK
42 BriHyX1eHHBIE KOJICOaHMS. https://m.edsoo.ru/ff0b2
Pesonanc 0f0
43 MaremaTuueckuil u
MPYXUHHBIA MasTHUKU
Vpok-
Gasmemoers nepuons buGorera LIOK
44 N PHOA https://m.edsoo.ru/ffObl
KoJe0aHui OT KECTKOCTH 97a
MIPYKUHBI U MAcChI Tpy3a» —
45 [IpeBpamienue sHepruu npu
MEXaHHYECKUX KOJICOAHHSX
JIab 0
aGoparopias pacora BuGmorexa LIOK
«Om JICHUE YaCTOThI U
46 pedl . https://m.edsoo.ru/ff0b1
nepuo/ia KojieoaHui 260
MPY>KUHHOT'O MasATHHUKA» T
47 JlabopaTopHas paboTa bubnuorexa [JOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec

«[TpoBepka HE3aBUCUMOCTH
nepuoja Koiebanuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

https://m.edsoo.ru/ffObl
97a

48

MexaHU4ecKHe BOJIHEL.
CBolicTBa MEXaHUYECKHUX
BoJIH. [IpogosibHBIE U
MOIEPEYHbIE BOJTHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2
1fe

49

VYpoxk-koHpepeHuus
"MexaHU4YeCKHE BOIHBI B
TBEPJIOM TEJIE.
CelicMuyecKkue BOIHBI"

50

3ByK. Pacripoctpanenue u
OTpakeHUE 3BYyKa

o1

Ypoxk-uccienoBanue
"HabutoieHne 3aBUCHMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHAN
pe30HaHC

53

VYpoxk-koHpepeHuus
"VbpTpa3Byk U HH(QPa3BYyK B
MIPUPOJIE U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b2
3ca

54

[ToaroroBka Kk KOHTPOJIBLHOM
pabote mo Teme "3aKOHbI
coxpaHeHusa. MexaHndyeckue

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2
5f0



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0

KoyieOaHusa U BOJTHBI"

KonrtpomnbHast pabora 1o
TeMe "3aKOHBI COXPAHEHHUS.

> Mexanuyeckue KojiebaHus u
BOJIHBI"
DNeKTPOMarHuTHOE ToJIe. bubnrorexa LIOK
56 https://m.edsoo.ru/ffOb2
DNeKTPOMarHUTHBIE BOJHBI
abe
57 CaoiicTBa
ANEKTPOMArHUTHBIX BOJH
Ypok-koupepennus "lkana
ANEKTPOMArHUTHBIX BOJIH. bubnmnoreka [HOK
58 Hcnons3oBanue https://m.edsoo.ru/ff0b2
AJIEKTPOMArHUTHBIX BOJIH fe6
JUTsI COTOBOM CBsI3H"
Ypok-uccneroBanue
"N3yueHue cBOMCTB bubnmnoreka [JOK
59 AJIEKTPOMATrHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2
IIOMOIILI0 MOOMIILHOTO c6e
tenedona"
Pemenue 3anau Ha
60 OTIpe/IeTICHUE YaCTOThI U )
JUTHHBI AJIEKTPOMArHUTHON
BOJTHBI
61 DneKTpoMaruuTHast Ipupoaa bubmmoreka [JOK

ceeta. CKOpOCTh CBETA.

https://m.edsoo.ru/ffOb3



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

BosHoBrIE CBOMCTBA CBETA

1d0

HcTounuku cserta.

Mpsvonmeiinoe Bu6muoteka [JOK
62 pacHpocTpaneHIe cBeTa https://m.edsoo.ru/ff0b3
1T TPaHCHU BETA.
658
3armenus Connua u JIyHsl
3aKOH OTpa)KeHHsI CBETA.
bubmuoreka [IOK
3epkana. Pemenue 3a1au Ha 1
63 PUMEHEHIE 3aKOHa https://m.edsoo.ru/ff0b3
IIPUMCHCHHN KOH
8c4
OTpaKCHHS CBETA -
bubnuorexa [IOK
[Ipenomnenue cBera. 3aKoH A
64 CITOMICHIS CBOTA https://m.edsoo.ru/ffOb3
IIPCIIOMIICHHUA CBET
P aea
ITonHoe BHyTpeHHEE
OTpa)K€HUE CBETA. bubnuoteka [JOK
65 Hcnonp30BaHue MOTHOTO https://m.edsoo.ru/ff0b3
BHYTPEHHET0 OTPAKEHHUS B c5¢c
ONITHYECKUX CBETOBOJIAX
JlabopaTopHas paboTta
"HUccnenoBanne
66 3aBHCUMOCTH yTJIa
MPEJIOMIICHUST CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpanuie "Bo3ayx-crekno""
VYpok-koHpepeHus
67 "Ucmonp30BaHme MOTHOTO

BHYTPEHHETO OTPa)KEHHUS:



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

CBETOBOJIBI,
ONTUKOBOJIOKOHHAS CBS3b"

Jlumsel. OnrTnyeckast cuiia

bubnunoreka LIOK

68 https://m.edsoo.ru/ffOb3
JTUH3BI
f2c
oCThoCHIE H3060AKCHIL bubnuorexa [IOK
TPOCHUE U JKESHUH B
69 P P https://m.edsoo.ru/ffOb4
JUH3aX
442
JIab 0
"Onpescacre pokyerioro biorera LIOK
70 ped Y N https://m.edsoo.ru/ffOb4
PacCTOSTHUS U ONITUYECKOU 206
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