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HOSACHUTEJIBHAS 3AIIUCKA
[Iporpamma mo Qu3uke Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHHsl COCTaBlieHAa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHuws W KoHIenmwu mnpenojaBaHus y4eOHOTO
npenmMera «Pu3nKay.
Conmepxanue  mporpaMMbel 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio H3ydyeHus (U3UKH Ha
JeSITeIbHOCTHOM OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOTO
npeamera B peanmmsanuu  TpeboBannit PI'OC OOO K 1IaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylibTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHMUs.
[Tporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeiesicHHe y4eOHOro MaTepualia 1Mo rojam
oOyueHus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh H3yYEHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA [PEJAMETHOTO COJEpXKaHUS M Y4YET€ BO3PACTHBIX
0COOCHHOCTEH 00yYaromMnXCs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO31aHUU paboyel MPorpaMMBbl 10 y4eOHOMY MTPEIMETY.
OwusmKa SABIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIBKY (PU3UYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonoruelt, actpoHOMHUeH M GU3NIECKOi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPeIoCTaBiseT HauOojee sICHble OOpas3lbl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUs JJOCTOBEPHBIX 3HAHUN O MUpE.
OpHa M3 IIaBHBIX 3a7a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IMIpENIOJaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAIMH, XapaKTEPUIYIOLUIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHUS;
® UHTEPHPETUPOBATh JAHHBIE U MCIOJb30BaTh HAy4YHBIE JOKa3aTelIbCTBA IS
MOJIY4EHUS BBIBOJIOB.
[lenn u3yuyeHus (U3MKUA HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konnenmun npenoaaBanus ydeOHoro npenMera «®Dusnka» B 00pa3oBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yrBepxkaA€HHON pemeHnneM Kosnernn MunucrepctBa npocsemienusi Poccuiickont denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJICHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE IMIPEJICTaBICHUH O HAyyHOM MeETOAe TMO3HaHUS U (OPMHpPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmupoBaHHE HAYYHOI'O MUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHMUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHUE TPEACTABICHUN O PO (PU3UKU IS PA3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHU;

® Dpa3BUTHE TMPEICTABICHUNA O BO3MOXHBIX cdepax Oyaymied mnpodeccuoHaTbHON
JIeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JajJbHEUIIIEMY 00yUEHHIO B 3TOM
HaIpaBJICHUU.



JlocTkeHne STUX TIeNedl mporpamMmbl 1Mo (U3MKE HAa YpPOBHE OCHOBHOTO OOIIEro

00pa3oBaHUs 00ECIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e npuoOpeTeHHe 3HAaHWUK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHUYECKUX,
TETUIOBBIX, MJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;

e nmnpuoOpeTeHHEe YMEHUH ONUCBIBATH UM  OOBACHATH (U3HUYECKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PCIICHHS IPOCTEHINNX pacU€THBIX 3a7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJICJICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

e pa3BUTHEC YyMEHUW HAOMIOAaTh MPHUPOJHBIC SIBICHUS ©  BBHIIOTHATH  OIBITHI,
nabopaTtopHbie Pa0OTHl W AKCIIEPUMEHTAILHBIC HCCICIOBAHUS C HCIOJIb30BaHUEM
U3MEPUTEITBHBIX PUOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHKE UHPOPMALINY;

® 3HAKOMCTBO €O cepamu NnpodhecCuOHANBHOU AEATEIHLHOCTH, CBA3AHHBIMU C (DU3UKOH,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIENI0).

[Ipennaraemsrii B mporpamMme mo (Gpusmke nepedeHs J1ad0paTOpHBIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNbHBIN XapakTep, yYYUTENb JeiaeT BbIOOp MpoBelneHus j1abopaTopHBIX paboT u
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00y4JaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Pazgea 1. ®usuka v e€ poJib B MO3HAHUU OKPYKAKILEro MUpa.

®uznka — Hayka o npupoze. SIBneHus npuponabl. PU3NYECKUE SBICHUSA: MEXaHUUECKHE,
TEIJIOBBIE, YIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Pusnueckue MNpudOpHI.
ITorpemHocTs n3MepeHuid. MexayHapoaHas cucTemMa €IMHMUII.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAayKH M3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbBIN
METOJ TMO3HaHMA: HaOJIIOJeHHE, IOCTAaHOBKA HAYYHOI'O BOIPOCA, BBIIBUKEHHWE THUIIOTE3,
HKCIIEPUMEHT IO TMPOBEpKE THUMOTe3, OOBsCHEHHEe HalmogaeMoro sBieHus. OmnucaHue
(bu3NUECKUX SBICHHUH C IOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEeMIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®usnueckue NpuOOPHl U MpOLEAYpa NPSAMbIX U3MEPEHUN aHATOTOBBIM M LU(POBBIM

npuOOpoOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHue 1eHbI IeIEeHUS MKaIbl HK3MEPUTEIHFHOT0 IpUdopa.

N3MepeHne paccTosTHUM.

N3mepenue 06bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenne pasmMepoB MaJbIX TEI.

W3mepenne Temmeparypbl IpH ITOMOLIM YKHUAKOCTHOIO TEPMOMETpa M JaT4hKa
TEMIEPATYPHI.
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6. IlpoBeneHue wuccieqoBaHUs MO IPOBEPKE TMIIOTE3bI: NAJBHOCTH MOJETA IIAPUKA,
MYIEHHOTO TOPU30HTAIIbHO, TeM 00JIbIle, YeM OOJIbIIIe BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOCHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pasMepbl. ONBITH, JO0Ka3bIBAKOLINE
JMCKPETHOE CTPOCHUE BELIECTBA.

JBuxenune yactui BemiecTBa. CBf3b CKOPOCTH JBM)KEHHUS YacTHL C TEMIIEpaTypOH.
bpoynoBckoe nBmxkeHue, auddys3us. B3zanmopelicTBHe dYacTHI[ BEIIECTBA: MPHUTSHKCHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSL ~BELIECTBA: CTPOEGHHME Ta30B, JKUJAKOCTEH M TBEPABIX
(kpucTaminyeckux) Teia. B3auMoCBs3b MeEXIy CBONCTBaAaMH BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSIHUUN
BOJIBI.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO JBUKECHHUS.

2. HaGmronenue nuddys3un.

3. HaGmropenue siBieHUi, OOBSICHSIOMIMXCS MPUTHKEHUEM UM OTTAKMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwsie pabomot u onvimeol.

1. Ormenka guamMerpa aToMa METOAOM PSIIOB (C UCIoyIb3oBaHueM (hoTorpaduwii).

2. OmbIThl IO HAOMIOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl 0 OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:keHnune U B3auMo/ieiicTBre TeJl.

Mexannueckoe IBUXKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBMXKEHHE. (CKOpOCTb.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JBHKEHUH. Pacdy€T myTH v BpeMeHH JBUKEHUSI.

SBnenne wmHepuuMu. 3aKOH MHepUuHU. B3anMopelcTBHE Tell Kak NPUYMHA M3MEHEHHS
CKOPOCTH JIBWKEHHUS Teld. Macca kak Mepa umHepTHOCTH Tena. [lmoTtHocTh BemiectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cunma ynpyroctd M 3akoH ['yka.
W3mepeHne cuibl ¢ MOMOIIBIO JWHAMOMETpa. SIBieHue TAroreHus M cuwia Tspkectu. Cuna
TSOKECTH Ha Jpyrux ImiaHetax. Bec Tema. HeBecomocTh. CrnokeHue cuil, HaImpaBJIEHHBIX I10
onHOI npsmoii. PaBHozaelcTByronas cui. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHn4eckoro JBUKEHHs Tena.

N3mepeHne ckopocTy NPSIMOIMHENHOTO ABH>KEHHUS.

HabGnronenue siBeHUs HHEPITUU.

HabmioneHne u3MeHeHus: CKOPOCTH MTPH B3aUMOJICHCTBUH Tell.

CpaBHEHME Macc M0 B3aUMOJICUCTBUIO TEN.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSMOH.

ﬂaﬁopamopubte padomul u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuKa B JKMJIKOCTH, MOJIEIH
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jiasee).

2. OmpezneneHue cpelHed CKOPOCTH CKOJBbXEHHUS OpycKa WIM IIapHKa [0 HAKJIOHHOMN

IJIOCKOCTH.

OrnpezeneHne mI0THOCTH TBEPAOTrO Tea.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) HpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tena U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pasznea 4. /[aBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3os.
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Hasnenne. CriocoObl yMEHbIICHHS U YBEIUYCHUA JaBiieHus. [laBneHne ra3a. 3aBUCUMOCTh
JaBjeHus ra3a oT o0béma, Temnepatypsl. [lepenada napneHust TBEPAbIMU TeIaMU, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamnHbl. 3aBUCUMOCTH JABJICHUS KHUAKOCTH OT
rnyounsl.  ['mppocratumueckuit  mapagokc. CooOmarommecs cocyabl. [uapaBianueckue
MEXAHU3MBI.

Atmochepa 3emnm u atmocdepHoe naBineHue. [IpUYMHBI CYIIECTBOBAHMS BO3YIIHOW
obonouku 3emmmn. Onbit Toppuyermmm. M3mepenue atmocepHOro MaBicHHs. 3aBUCHMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOTro JaBICHHS.

JleiicTBHE )XUKOCTH U ra3a Ha NOTpyXEHHOE B HUX TeJo. BelTankuBatomnias (apXxuMe0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHuUs: KUIKOCTHIO U ra30M.
CooOmiarommecs COCy/Ibl.
I'uppaBnmueckuil mpecc.
[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.
3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTrPYKEHHOM dYacTu Tena M
IJIOTHOCTHU KUIKOCTH.
PaBeHCTBO BBITAIKMBAIOUIEH CUJIbI BECY BBITCCHEHHOM XKUJIKOCTH.
8. VYcinoBue IMIaBaHMs TeNl: IUIABAHME WJIM IOTPYKEHHE Tel B 3aBUCUMOCTU OT
COOTHOLLIEHUS TUIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie padomol u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BOJ€ OT 00bEMa MOrpyKEHHOM B JKUIKOCTb

4acTH TeJa.

2. OmpeneneHue BBITAIKUBAIOLIEH CHIIbI, JEHCTBYIOIIEH Ha TENO, IMOTPYKEHHOE B

KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIBI, JCHCTBYIOIIEH HA TEJIO B
XKHUAKOCTH, OT MaccChl TeJa.

4. OMbIThI, TEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJKUBAIOIIEH CUJIIBI, IEUCTBYIONIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrpYKEHHOHN B KUAKOCTh YacTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYMPOBAHME JIOJAKHM M OIpEACIICHHE €€
IPY30I0ABbEMHOCTH.

Pa3pnen S. PaGora u MOIIHOCTb. DHEpPIUs.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJI nmpocTsix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexannueckas sHeprus. KunHermdeckas W mnoTeHUuanbHas »Heprus. IIpeBpamienue
OJIHOTO BH/Ia MEXaHUYECKOW SHEPTHUH B IPYroil. 3aKOH COXPAHEHMS YJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenue pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM [BIKEHUHM Tela IO

TOPU30HTAIILHON ITIOBEPXHOCTH.

2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.

3. HMsmepenue KII/] HakIOHHOM MIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHECHHS] MEXaHUYECKON SHEPIUH.

8 KIIACC
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Pa3gen 6. TensioBbIe IBJICHHUSA.

OcCHOBHBIE 10JIOKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUU CTpOEHUs BellecTBa. Macca
U pasMepbl aroMOB M MOJeKyJl. OnbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH.

Mogenu TBEpAOro, KHUJIKOTO U ra3000pa3HOro cocTosiHUM BeniecTa. Kpucrannnueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TN HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO--KMHETUYeCKOM Teopuu. (CmaunMBaHuWE M KalWULIPHBIE sBIEHUA. TeruioBoe
paclIupeHHe U CxKaTHE.

Temneparypa. CBA3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHM)KEHUS YacCTHUILI.
Buytpennsas sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH SHEpruM: TeIvionepenaya M
coBepieHre padoThl. Bupl Temonepeaayu: TeIONpOBOIHOCTh, KOHBEKIHS, U3TyUYCHHUE.

KosnnyectBo TenmnoTel. YienpHass TEIMIOEMKOCTh BelleCTBa. TerooOMEeH M TeIIoBOe
paBHOBecHe. YpaBHEHHUE TeIUloBoro OanaHca. IlnaBieHue m oTBeplieBaHHE KPUCTANIMYECKUX
BEIIECTB. YenbHas TerioTa IulaBieHus. [lapooOpazoBanue u KoHzeHcauus. Vcmapenue.
Kunenune. VYnaenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EpPHOTO JaBJICHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y IeJbHas TEIIOTa CrOPaHMsL.

[Tpunuunsr pabotbl TemnoBelx aBurareneit KIIJ[ rtemmoBoro nsurarens. Temsosbie
JIBUTATEIIU U 3aILUTa OKPYKAIOLIEH CPEebl.

3aKOH COXpaHEHMsI U IPEBPALLEHHS SHEPTUU B TEIUIOBBIX IIPOLECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.
HaGmronenue nudoysuu.
Habmonenune siBneHnit cMaunBaHUs ¥ KalWUISIPHBIX SBJICHUI.
HaGnroeHue TeminoBoro pacuMpeHus Tell.
V3MeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.
[TpaBuiia u3MepeHMs TEMIIEPATYPHI.
Bunel Teronepenayu.
OxJaxieHre Ipu COBEPLICHUH PaOOTHI.
HarpeBaHue npu coBepiieHUH paboThl BHEIIHUMH CHUIIaMHU.
. CpaBHeHUE TEMI0EMKOCTEN pPa3INYHBIX BEILIECTB.
. HaGmonenue kumenus.
. HabmroieHue nocTostHCTBa TeMIEpaTyphl MPH TUIaBIECHUH.
13. Mojenu TemIOBLIX ABUTaTenei.
Jlabopamopuvie pabomul u onvimel.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.
OneITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpeznenenue AaBIeHUS BO3yXa B OAJUIOHE IMINPHIIA.
OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JIaBJICHHS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WINA OXJIaXKICHUS.
6. IlpoBepka THMIOTE3bl JMHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJOWKA JKHUJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPBHI.
7. HaGmoneHue m3MeHEHHs BHYTPEHHEW SHEPIHM Tela B pe3yJbTaTe TeIuIoNepenadu u
paboOTHI BHEITHUX CHIL.
8. MHccnenoBanue siBICHUS TEMIOOOMEHA PU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJBI.
9. OmnpeneneHue KOJUYECTBA TEIJIOTH, IOJIYYEHHOIO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.
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10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpoiiecca uCIapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIaXXHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABJICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuzanus Tenl. J[Ba pona 3JIEKTpHUUECKUX 3apsAloB. BzaumonelcTBHe 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHJIBI B3aMMOJEUCTBHS 3apSKEHHBIX TET OT BEJIIMYUHBI
3aps70B U PACCTOSTHUSI MEXKTY TEIaMH).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro mnojs. [IpuHuun cynepro3uiun
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3jeKkTpuueckuil 3apsia. CTpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

DNEeKTPUUECKUI TOK. YCIOBUSI CYIIECTBOBAHMS JJIEKTpUUECKOro Toka. McTouHukm
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTUBIIEHUE
IPOBOJAHMKA. YJIEIIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
[locnenoBarenbHOE U MapaielIbHOE COETMHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3/IEKTpUUECKOro ToKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KOopoTkoe 3aMbikaHUe.

ITocrosiHHbIE MarHuThl. B3anMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IIOJe€.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JUIs )ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe nosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. J[eCTBHE MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO ToOKa. lcnonb3oBaHue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter  @apagnes. SBnenHue  anekTpomMarHuTHOM  wHAykuuu. IIpaBuimo  JleHna.
OnektporeHeparop. CrocoObl TOJYYCHHUS JJIEKTPUUYECKON HHEPruu. ODIJIEKTPOCTAHIIUUA Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.
JIBa poJia ANEeKTpUYECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apSyKEHHBIX TEll.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DNIeKTpOCTaTUYECKass UHTYKLIUS.
3aKOH COXPaHEHUs AEKTPUUECKUX 3apsI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopaenupoBaHHU€e CHIIOBBIX JUHUM SJIEKTPUYECKOTO MOJIA.
W cToYHMKY TOCTOSIHHOTO TOKA.
JlercTBUA DIIEKTPUYECKOTO TOKA.
. DJIEeKTPUYECKUHN TOK B )KUIKOCTH.
. 'a30BBblii pa3psa.
. I3sMepeHune cuiibl TOKa aMIIEpMETPOM.
. U3mepenue 31eKTpuYecKOoro HanpsKeHUs BOIBTMETPOM.
. PeoctaTt 1 marasuH conpoTUBIECHUN.
. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHS TIOJIFOCOB MATHUTA.
. MozennpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.
. OnbIT Opcrena.
. MarauTHOE moJie TOKa. DJIEKTPOMArHuT.
. JlelicTBue MarHUTHOTO ITOJIS1 HA IIPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
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22. UccrnenoBanue sIBICHUS JIEKTPOMArHUTHON MHAYKITUH.
23. OnbiTel Dapajes.
24. 3aBUCUMOCTD HaIlpaBJIEHUs HHAYKIIMOHHOTO TOKA OT YCJIOBHUM €ro BO3HUKHOBEHHS.
25. DneKkTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopuvie pabomol u onvimol.
OnbITHI 1O HAOIIOCHUIO SJIEKTPU3ALUU TeJl MHAYKLIHEH U PU COTPUKOCHOBEHUU.
HccenenoBanue NeUCTBUSA JIEKTPUYECKOTO MOJISA HA IPOBOJHUKY U TUIJIEKTPUKH.
COopka 1 mpoBepka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.
W3mepeHne u peryampoBaHue CUIIbI TOKA.
W3mepenne U peryaupoBaHue HaIPsHKCHUS.
HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO YePe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3UCTOpa U HAIPSKEHMS Ha PE3UCTOpE.
7. OneITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUUYECKOTO  CONPOTHUBIICHMS
IIPOBOJIHHKA OT €0 JUIMHBI, IJIOMAAU IONEPEYHOT0 CEYEHHS U MaTepHaa.
8. IIpoBepka mpaBuiia CIIOXKEHUS HAIPSHKEHUN MPU IOCIEI0BATEIBHOM COEIUHEHHU
JIBYX P€3UCTOpPOB.
9. IIpoBepka mpaBuiia Juisi CUIIbl TOKA IIPU NMAPAJUICIIBHOM COEIMHEHUH PE3UCTOPOB.
10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYILETO Yepe3 Pe3UCTOP.
11. OnpeneneHne MOIHOCTH IEKTPUYECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTU CHUJIbI TOKA, MAYLIETO Yepe3 JIAaMIIOYKY, OT HaIlpsSKEHUs
Ha HEu.
13. Onpenenenne KI1/] narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOJAEHCTBUS TOCTOSTHHBIX MAarHUTOB.
15. I3y4yeHre MAarHUTHOTO TIOJS TOCTOSHHBIX MAarHUTOB TpU UX OOBEAMHEHUU H
pa3ieIeHNN.
16. HccnenoBanue NEMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbIThl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIbl B3aUMOAECHCTBUS KAaTyILIKK C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.
18. 3yueHue 1elcTBUsI MAarHUTHOIO MOJI HA IIPOBOJIHUK C TOKOM.
19. KoHcTpyHrpoBaHue U U3ydeHue paboThl AIEKTPOABUTATENS.
20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.
21. OnbITHl 10 HMCCIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEI0OBaHUE
M3MEHEHUH 3HAYEHUs U HallpaBJIE€HUS NHIYKIMOHHOTO TOKa.
9 KIIACC

oukwnE

Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIHHOCTH
MEXaHUYECKOTO JBWKEHUs. PaBHOMepHOe mnpsMoiuHEeHHoe ABuxkeHue. HepaBHomepHOe
npsiMOJIMHEHOE NBIKeHHe. CpemHsii W MTHOBEHHAs CKOPOCTh Tela TNpPH HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMonuHeiHoe aBrkenne. CBoOoHoe mageHne. OmbIThI
lNanunes.

PaBHOMepHOE NBWXEHHE MO OKPYXKHOCTH. [lepuoa m ywactora oOpamienus. JluHeitHas u
yriaoBasi CKopocTu. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

ITepsoiii 3akoH HeroTona. Bropo#i 3akon Hptorona. Tpertuii 3akoH HeroroHna. [lpuHumn
CYNEPIO3ULNU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUS, Cuiia TPEHHUS
MOKOS1, APYTHUE BUbI TPEHUSL.



Cuna TSOKECTH W 3aKOH BCEMHUPHOTO TSTOTCHUS. Y CKOpPEHHE CBOOOIHOTO TaJCHUS.
JBuxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecomocTs u
neperpy3KH.

PaBHOBecue maTtepuanbHON ToOUukH. AGCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpEIUIEHHON OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenune umnyinbsca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun TskecTH, ynpyroct, tpeHusi. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&SI OHEpIruda TCJIa, MOAHATOrO HaJd MOBCPXHOCTHIO 3CMIIM.

[ToreHmansHas sHeprus cxartoil npyxunbl. Kunernueckas sneprus. Teopema 0 KHUHETUYECKOU
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOTO JBUKEHUS Tela OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEHME IIyTE€Hd U TPACKTOPUN IBMXKEHHS OJHOTO M TOTO K€ Te€Jla OTHOCUTEIIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U YyCKOPEHUS MPSAMOJIMHEWHOTO IBHIKEHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JIBHKCHHUS.

5. HaOmoneHue nBUXeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTEIBHO KaOUHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJIa U AEUCTBYIOLIEH Ha HErO CHIIBIL.

8. HalOmroneHue paBeHCTBa CUJI IPU B3aUMOJAECUCTBUH TEIL.

9. H3menenue Beca Teia IIpU YCKOPEHHOM JBUYKEHUU.

10. IIepenaya nmmysbsca Ipu B3aMMOJICHCTBUH TEIL.

11. IlpeoOpazoBaHust SHEPTUU IPU B3aUMOJICHCTBUN Te.

12. CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHHe uMIyibca Ipy abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPU CBOOOIHOM I1a/ICHUH.

16. CoxpaHeHHE MEXaHUYECKOW YHEPTUU NIPH JIBUKEHUU TeJla MO IEHCTBUEM IPY>KUHBI.

Jlabopamopnuvie padbomuvt u onvimol.

1. KoHcTpynpoBaHHE TpakTa Uil pa3rOHa M JAJBHEHIIEr0 PaBHOMEPHOTO ABM)KECHHUS
HIapHUKA WM TEIIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHUS OpycKa WM JBHXKEHHS IapHUKa 0
HAaKJIOHHOM INIOCKOCTH.

3. OmpezneneHue YCKOpEHHUs Tella IPU PABHOYCKOPEHHOM JBMKEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0e3
HayaJbHOW CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPH PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJIbHOU
CKOPOCTH IIyTM OTHOCSTCS KakK ps HEYETHBIX YHUCENI, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJJMHAKOBBI.

6. HccrnenoBanue 3aBUCHUMOCTH CHIIBI TPEHHUs CKOJIBKEHHS OT CHUJIbI HOPMAJIBHOIO
JIaBJICHMS.

7. OmnpeneneHue Ko3PpPHUIUEHTA TPEHUS CKOIBKEHHUS.

8. Omnpenenenue XECTKOCTH MPYKUHBI.

9. OmnpeneneHne pabOTHl CUJIBI TPEHUS IPH PABHOMEPHOM JIBIDKEHUHM Tella 10
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenienenne pabOTHl CHIIBI YNPYrOCTH MPHU MOABEME Ipy3a C HCIOJIb30BAaHUEM

HCIIOABHKHOI'O U TOABUXKHOI'O OJIOKOB.



11. M3ydeHune 3aKk0OHA COXpPAHEHUs SHEPTHUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHusA U BOJHEIL.

KonebarenbHoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
aMmIuTyna. MaremarudyeckKuil W NpPYKUHHBIA MasTHUKM. lIpeBpamienue sHeprum mnpu
K0JIe0aTEIbHOM JIBUKECHUU.

3aryxaromue konebanus. Beinyxnennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposionbHbIE U MonepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPAOM TEJI€, CEICMUYECKNE BOIHBI.

3ByK. I'poMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmonenue xonebanuii Tex 1moJjx AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habumronenne BbIHYX/I€HHBIX KOeOaHUI 1 pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
Habumtonenre 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlaﬁopamopnbte pabomot u onvimol.

1. OmnpeneneHue 4acToThl U Ieproia KoiaeOaHU MaTeMaTHYeCKOro MasTHHKA.

2. OmpexneneHue 4acTOTHI U MEpHOJa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IepHoja KoyieOaHUI IMOJBEIIEHHOTO K HUTHU Ipy3a OT

JUTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH IepHoja KojeOaHUM MPYKUHHOTO MasTHUKA OT Macchl

rpysa.

5. TlpoBepka HE3aBUCUMOCTH TepHoOJa KOJeOaHWIl Tpy3a, MOABEIIEHHOTO K HUTH, OT

Macchl rpys3a.
6. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh IE€pHOJA KOJEOAHWW MPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJeHHUS.

Pa3nen 10. DiieKTpOMarHuTHoOe 1M0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMarHUTHOE INOJIE. JJIEKTPOMAarHUTHbIE BOJHBL. (CBONMCTBA 3JEKTPOMArHUTHBIX
BoJH. [lIkana 31eKTpoMarHuTHbIX BOJH. Vcronb30BaHUe 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.

DneKkTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoNCTBa NEKTPOMATHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie pabomot u onvimol.

1. V3y4yeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOLIbI0 MOOUIIBHOTO TeedoHa.

Pa3zpnen 11. CBeroBbIe siBICHHS.

JlyueBas mognenb cBera. Mcrounuku cera. [IpsMonnHeElHHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xox nmyuedt B nmH3e. Omnrtuyeckas cucrema (oroanmapara, MUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Paznoxenne 6enoro ceera B criektp. OnbiTel HptoToHa. CliojkeHue CrieKTpaIbHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. IIpsMonuHeHOE pacpOCTPAHEHHUE CBETA.

2. OrtpaxeHue CBeTa.
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[Tony4yenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

OnrTuyeckuii CBETOBO/I.

Xon Jydeit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Toryuenue n300pakeHU C MOMOILBIO JTUH3.

[Tpuniun aeictBus goroarnmapara, MUKPOCKOTA U TEIECKOIA.

10 Mogens rnasa.

11. Pa3noxeHue Genoro cBeTa B CIEKTP.

12. Iloydenue Genoro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimeol.

1. MHccrnenoBaHue 3aBUCUMOCTH yIJla OTPaKEHMsI CBETOBOTO JIyya OT yriia MaJeHusl.

2. H3yueHue xapakTepUCTUK U300paKEHHs MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa MPEIOMIIEHHSI CBETOBOTO Jiyda OT yrja NaJeHUs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomyuenue n300pakeHUii ¢ TOMOIIbIO COOMPAIOIIEH JTNH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHIIBI COOMPATOIIEH JTNH3BI.
OMBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKT.

OnpITEl IO BOCTIPHSTHIO I[BETA MPEIMETOB NPU HX HAONIONECHHH Yepe3 IIBETOBBIC
(UITBTPBI.

Pa3nen 12. KBanTtoBble fiBJI€HUS.

Omnsitel Pesepdopaa u mnanerapuas mojnens aroma. Moaens atroma bopa. Mcnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(da-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas momens aromHoro siapa. M3otomsl. PaanoaktuBHBIE TpeBpamenus. Ilepuop
noJtypacnaaa aTOMHBIX sIJIEp.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsA0BOI0 U MAacCOBOIO YHCET. DHEPTUs CBA3U
aToOMHBIX saep. CBsa3p macchl W dHepruu. Peakuum cuHte3a W JeneHus saep. McrounHuku
sHeprun CosHIA U 3BE3 .

Snepnas snepreTuka. JleiicTBUA paAMOAKTUBHBIX U3IYYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrHeKTphl U3JIy4€HUs U TIOTJIOIIECHHUS.

CreKTpbl pa3aMyHbIX T'a30B.

CnekTp Bogopoaa.

Habmionenue TpexoB B kamepe Busbcona.

Pabora cuéryrka HOHU3UPYIOMINX U3TYyISHHH.

Peructpanus nznydeHus NpupoaHbIX MUHEPAJIOB U MIPOJYKTOB.

JIaﬁopamopubw pabdomwt u onvimol.

1. HaOGmoeHue CIUIOIHBIX U JIMHEHYAThIX CIIEKTPOB U3Ty4eHHUs.

2. HccnenoBanue TPEKOB: HM3MEpPEHUE SHEPTUM YacTUIIBI 1O TOPMO3HOMY NyTH (MO

dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QOHA.

IHoBTOpPUTEIBbHO-0000111a0 M MOYJIb.

[ToBTOpUTENBHO--0000IIAIOIINKA  MOAYJIb TpPEAHA3HAYeH JJIs  CUCTEeMaTH3allMu |
0000111eHUS TPEIMETHOTO COACP KAHMS U OIbITA IEATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYEHUU
BCEro Kypca (PM3MKH, a TaKkKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuke st 00yJaromMXCcs, BRIOPABIINX 3TOT YYCOHBIN MPEAMET.

IIpy wu3ydyeHMM JAHHOTO MOJYJS pPEAIU3YIOTCd M CHCTEMAaTU3MPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecrneuuBaeTcs JOCTHKEHHE TPEAMETHBIX H
MeTarpeaAMETHBIX IJIAaHUPYEMBIX pe3yJIbTaToB o0yueHus, dbopmupyercs

©ENDU AW
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€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB MCCIEAOBAaHMS SIBJICHUN
OPUPOAbl U TEXHHUKHU, OBJIAJICHME YMEHUAMU OOBICHATH (DU3MUECKUE SIBICHHUSA, NPUMEHSSA
MOJYYCHHBIEC 3HAHUS, PEIIATh 3a/1a4M, B TOM YHUCJIE KAYECTBEHHbBIE U SKCIIEPUMEHTAJIbHBIE.
[IpyHUIMIIANBHO AEATEIbHOCTHBIA XapaKTep NaHHOIO pas3zelia peaausyercs 3a CU€T Toro,
9TO 00yYaIONIUECs BBITOIHSIOT 33/I1aHUs, B KOTOPBIX MM IMPEIIaraercs:
Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUM pacro3HaBaTh U HAYYHO OOBSICHITH (PU3NYECKUE SIBICHUS
B OKPYKaroUIEH MIPUPOJE U OBCEIHEBHOM KU3HU;
HCIOJIb30BaTh Hay4HbIEe METOJbI MCCIEAOBAHUA (U3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
MIPOBEPKU TUIOTE3 U MOJTYUYECHUS TEOPETUUECKUX BBIBOJOB;
OOBSCHATH HAay4YHbIE OCHOBBI HambOoyiee Ba)XKHBIX JIOCTHXKEHUII COBPEMEHHBIX TEXHOJOTHUH,
HalpUMEpP, MPAKTUYECKOTO HCIIOJIb30BAHUS PA3JIUYHBIX HMCTOYHMKOB SHEPrMA HAa OCHOBE
3aKOHA MPEBPALLEHUS U COXPAHEHHUS BCEX N3BECTHBIX BUJIOB SHEPTUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOrO 00IIero oO0pa3oBaHMsS HAMpaBiICHO Ha
JOCTUKEHHUE IMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX PE3YyIbTaTOB.
B pesynprate wusydyenuss (U3MKM HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Y

oOyuarormierocst OynyT c()OpMUPOBAHBI CIEIYIOIINE JIMYHOCTHBIC PE3YIbTATHI B YACTH:

e 1) maTpHOTHYECKOr0 BOCTIMTAHMS:

® — IPOsIBJIEHUE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3NYECKOM
HayKH;

® — [ICHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX --(PU3HKOB;

e 2) rpa’kIaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

® — TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIE€HHUU OOIIECTBEHHO3HAUUMBIXH 3TUYECKUX
po06JieM, CBA3aHHBIX C IPAKTUUECKUM IPUMEHEHUEM JOCTHKEHUH PU3UKH;

® — OCO3HAHME BAKHOCTHU MOPAJIbHO--3TUYECKUX NPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIIMTAHMSA:

® — BOCHPUATUE ICTETUUYECKUX KA4yeCTB (PU3NYECKOM HAyKH: €€ rapMOHUYHOI'O MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI'0 NMO3HAHMSA:

® — OCO3HaHME LIEHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIONIEN KYJIbTYpHI,

® — pa3BHUTHE HayYyHOU JI0003HATEIBHOCTH, HHTEPECA K HCCIIEI0BATEIbCKOMN I€ATENIbHOCTH;

e 5) popmupoBaHus KYJIbTYPHI 310POBbSI M IMOLUMOHAJIBLHOTO 0JIATOTIOTYYHSI:

® — OCO3HaHHME ILIEHHOCTH 0Oe30macHOro oOpasza >KU3HH B COBPEMEHHOM TEXHOJIOIMYECKOM
MHpE, BaXXHOCTH IMpaBWil O€30MacHOro IMOBEACHMS Ha TpaHCIOpTe, Ha JOpOrax, C
AJIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHHUX YCIOBHSIX;

e — c(hopMHUPOBAHHOCTh HaBBIKA pedIeKCUH, IPU3HAHUE CBOETO IMpaBa Ha OMUOKY U TaKOTro
XK€ MpaBa y Jpyroro 4ejoBeKa;

e 6) TPy10BOro BOCIIMTAHUS:

® — aKTMBHOE y4yacCTHe B PEHICHHM MPaKTUYECKHX 3a7ad (B paMKax ceMbd, 00pa3oBaTeIbHOM
OpraHM3aliu, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJbHOW HaIpaBIEHHOCTH,
TpeOYIOIIMX B TOM YHCIE M PU3NISCKUX 3HAHUN;

® — HMHTEpeC K MPaKTUYECKOMY M3y4eHUIO0 Ipodeccui, CBI3aHHBIX C PU3UKOI;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMS:



o - OpI/IeHTaI_II/IH Ha HpI/IMeHeHI/IG (1)I/I3I/I‘ICCKI/IX 3H3.HPII>1 JJIA pCH_IeHI/ISI 3a1a4 B 06HaCTI/I
OKPYKaIOIEeH Cpe/ibl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH HMX BO3MOJKHBIX TOCIEIACTBUN
JUISL OKPY>KArOIEeH CpeJibl;

® — OCO3HaHHE TI100aTLHOTO XapaKTepa SKOJOTUUECKHUX MPOOIEM U IyTeH X PEIICHHUS;

e 8) aganTauuM K M3MEHSIIOMIUMCS YCJIOBUAM COIMAJIBHON U MPUPOIHON Cpeabl:

L - HOTpe6HOCTB BO BSaI/IMOIIGf/'ICTBI/II/I HpI/I BBIITOJITHCHUHN I/ICCJIeI[OBaHI/Iﬁ )41 HpOCKTOB
(bu3n4ecKoil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM APYTHX;

® — [IOBBIIICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIEATeIbHOCTD;

e — T1OTPeOHOCTH B (OPMHUPOBAHUHM HOBBIX 3HAHWH, B TOM uucie (OPMYIHPOBATH HJIEH,
IIOHATHSA, TUIIOTE3bI O (bl/ISI/II-IeCKI/IX OGT:GKTaX U ABJICHUAX,

® — OCO3HaHHE JCPHUIIUTOB COOCTBEHHBIX 3HAHUHA U KOMIIETCHTHOCTEH B 00J1acTH (PU3UKH;

¢ — IUIAHMPOBAHUE CBOETO PA3BUTHS B MPHOOPETECHUN HOBBIX (PM3UYECKUX 3HAHUH;

® — CTpEMJIEHUE aHAIU3UPOBATh U BBISBIISITH B3aUMOCBSI3U MIPUPOBI, OOIIECTBA U SKOHOMHUKH,
B TOM UYHCJIE C UCIIOJb30BaHUEM (PU3NUYECKUX 3HAHUM;

e — OIICHKAa CBOMX JEWCTBUM C YYETOM BIMSHUSA Ha OKPYKAIOIIYIO CpELy, BO3MOKHBIX

TJI00AIbHBIX TOCIEACTBUMH.
METAIIPEJIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs TporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanust y oOyuatomierocs OyayT c(hOpMUpOBaHb MeTampeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHBIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCaJbHblE YUeOHbIE IeHCTBHS, PETYIATUBHbBIE YHUBEPCAIbHbIE YUeOHbIE IEHCTBHUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS

ba3oBble Jlorn4yecKue AeicTBUA:
® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUH);
® YCTaHABJIMBATh CYLIECTBEHHBIN NMPHU3HAK KJIACCU(UKALMU, OCHOBAHUS JUI 0000IEeHUS
Y CPaBHEHUS;
® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEUUS B pacCMaTpUBAEMbIX (akTaxX, JaHHBIX U
HAOJII0JIEHUSX, OTHOCAIIMXCS K (PU3NUECKUM SBIICHUSM;
® BBUIBJISATH NPUYUHHO--CIIEICTBEHHbIE CBS3U NPU M3YUYEHUU (PU3HUECKUX SBICHUH U
IIPOLIECCOB, JI€laTh BBIBOJABI C MCIOJIb30BAHUEM JAEIYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITHMUNH;
® CaMOCTOSTENILHO BBIOMpaTh crmocod pemeHus y4yeOHOM (¢u3nyeckod 3anaun
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASAIIETO C
Y4ETOM CaMOCTOSATEIbHO BbIIETIEHHBIX KPUTEPHUEB).
ba3osrble uccienoBare/bCKue 1eHCTBHA!
®  ICIIOJIB30BATh BOMPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CaMOCTOSTEIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
(bu3nUecKuil SKCIIeprUMEHT, HeOOIbIIIOE HccieloBaHnEe (PU3NUECKOTO SBIICHHS;
® OIICHUBaThb Ha NMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIMIO, TOITYYEHHYIO B XOJ€
VICCIICIOBAHMSI MJIU DKCIICPUMEHTA;
® CaMOCTOATENIbHO  (hopMynaHpoBaTh 0OOOIIEHMS M BBIBOABI 10  pe3yiabTaTaMm
pOBEIEHHOTO HAOIIOAEHUS, OTIBITA, UCCIICIOBAHMS;
e [IPOrHO3UPOBATh BO3MOXHOE JaJIbHEHIIee pa3BUTHE (PU3NYECKUX MPOLECCOB, A TaKKe
BBIJIBUTATh IPEANIOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBUSX U KOHTEKCTAX.
Pabora ¢ nnopmanmeii:



MPUMEHSTh Pa3IUYHBIE METOJbI, WHCTPYMEHTBHI U 3alpoChl MPH TOUCKE H OTOOpE
UH(POPMAIIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (DU3NYECKOi 3a1auu;
AHAIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH UHPOPMAIUIO PA3ITHUYHBIX
BUJIOB 1 (DOPM Tpe/ICTaBICHMUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBbHYIO (hOpMy TpeAcTaBiIeHUs HHDopManuu u
WLTIOCTPUPOBATh pelIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JuarpaMMaMu, WHON
rpaduKoif 1 UX KOMOUMHAIIHSIMH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB Ja0OpaTOPHBIX paboT u
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3hIBAThH HJICH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a4H | MO JIep)KaHue OJ1aroKeaTeIbHOCTH OOIICHUS;
COIOCTaBJISITh CBOM CYXKACHHS C CYXKICHHSAMH JAPYrUX YYaCTHHUKOB JIMAJIOTa,
00HapyXUBATh Pa3ININE U CXOJCTBO MMO3UIUH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTaBISITH  PE3yJAbTaThl  BBIIOJHEHHOTO  (DU3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHUMAaTh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAHIHONH W WHIWBUAYAJIbHOW pabOTHI
IIPH PEIICHUN KOHKPETHON (DPU3UYCCKOM MPOOIIEMBI;

OPUHUMATh I1[EJIM COBMECTHOH JIEATEIIbHOCTH, OpPraHW30BBIBATH JCHCTBUSA IO €&
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIHOJICH;

BBITIOJHATh CBOKO 4YacTh PaOOTHI, JOCTUTAs KAYECTBEHHOTO pe3yjbTara IO CBOEMY
HaMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMUA KOMAH/IbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJAa B OOMUH TNPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJIHTI/IBH])Ie YHuBEpPCAJAbHbIC yqeﬁﬂue JeHCcTBUA

Camoopranusanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIIeHUS
bu3nyecKuX 3HAHMI;

OPUEHTUPOBATLCSA B Pa3IMUYHBIX MOAXOAAX INPUHATHS PEIICHUH (MHIUBUAYAIbHOE,
IPUHITHE PELIEHUs B TPpYIIe, MPUHATHE PELICHUHN IPYIIO);

CaMOCTOSITEJIbHO COCTAaBJIATH AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIIOBaHUS C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEIICHNN;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’IL, AMOLMOHAIbHBIA HHTEJJIEKT:

JaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJaH e€ H3MEHEeHHUS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAESITEeIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIHLHOCTh (B TOM YHCJIE B XOJ BBITOJHEHHS (U3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTyallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3Y/bTAaTa LENH U YCIOBUIM;

CTaBUTH ce0s1 Ha MECTO APYroro 4yesJoBeKa B XOJE CIopa WU JUCKYCCUU Ha HAay4YHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHWH (GHU3UYECKUX 3aJad HiId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE JK€ IIPaBO APYTOro.



INPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeaIMETHBIE Pe3ylbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCTOJIb30BaTh TOHATHS: (HU3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
HKCIEPUMEHT, MOJEINb, TUIOTE3a, CAUHULBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KHUJKOE, ra3000pa3HOe), MEXaHHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TPaeKTOpHsi,
paBHOAEHCTBYIOIast cuia, aedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pasnnyath sBieHus (1ud¢y3us, TEI0BOE IBUKEHHUE YaCTUI] BEIIECTBA, pABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBID)KEHUE, MHEPLHUs, B3aUMOJCHCTBUE Tell, paBHOBECHE
TBEPABIX TeJI C 3aKpEeIUIEHHOW OChbIO BpAallleHUs, Iepefada JAaBleHUs TBEPIAbIMU
TeJIaMU, JKUAKOCTSMH U razaMu, aTMOC(EpHOe JaBlIeHue, IJIaBaHue Tell, IPeBPaLleHUs
MEXaHUYECKOM HEPIUin) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIbITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh IPOSIBICHUE U3YYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4YHcie (pU3MyYecKue SBICHHS B MPHUPOJE: NMPUMEPHI ABIKEHHS C PA3TUYHBIMUA
CKOpPOCTSIMH B JKMBOH W HEXHUBOW NpHUpPOJE, NEHCTBUE CUIIBI TPEHUS B HPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHu3M, IUIaBaHHE DHIO,
pblYary B TeJe YelOoBEeKa, IPU 3TOM NEPEeBOIUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TPU3HAKHU) (PU3UUECKUX SBIICHUM;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3NUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWiIa TPEHHs, JaBlieHUE
(TBEpOro Tena, KUAKOCTH, Tas3a), BBITAJKMBAIOLIAs CHJIA, MEXaHH4ecKas padora,
MOIIIHOCTb, IIJIEYO CHUJIBI, MOMEHT CHJbl, KOI(QQUIUEHT IOJIE3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsl), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUYEHHUS U €IUHULIBI
(GU3NYeCKUX BEJIMYMH, HAXOIUTHh (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPYIMMH BEJIMYMHAMM, CTPOUTH TpapUKU H3YYEHHBIX 3aBUCHUMOCTEN
(U3UUECKUX BEIHYMH,

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYECKHe SBJICHHUS M MPOLECCHl, HCHOJb3YS
IpaBuUJia CIOKEHUsI cuil (BOJb OAHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECHs pbluara (0J0Ka), «30J0TO€ MPAaBUIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM »HHEepruM, NpH OSTOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OO0BSACHATh (U3UYECKUE SBJICHMSI, MPOLIECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyallui MPaKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa: BISBIATh NPUYUHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OObSICHEHHE U3 1—2 JOTMYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yuyeHHBIX CBOiicTBa (U3MUECKUX SABIEHUM, (UINYECKUX 3aKOHA WJIHU
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3aaud B 1—2 JCHCTBUA, WCHONB3Yysd 3aKOHBI M (HOPMYJIBI,
CBs3bIBalOIME (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHalW3a YCIOBUSA 3aJauu
3aMMChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATH (PU3NYECKUE BETUYMHBI B (POPMYNBI U
IPOBOJIUTH PAacy€Thl, HAXOAUTh CIIPABOYHBIC JAHHbIC, HEOOXOAUMBIE AJIS PEIICHUsS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (PU3NYECKON BETMUHHBI,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pELIMTh IMpU MOMOIIM (PU3HUECKUX
METOJI0B, B OINMCAHMM MCCIEAOBAaHUS BBIACIATH IPOBEPSIEMOE MPEANIOIOKEHHUE



(runotesy), pas3iInyaTh W HHTEPIPETUPOBATH IIOJYUEHHBIM pe3ylbTaT, HAaXOIUTh
OLIMOKH B XOZI€ OIBITA, JIe1aTh BBIBOBI 110 €I0 PE3yJIbTaTaM;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATh IPOBEPSIEMblE NPEANOIOKEHHUA, COOUpaTh YCTAaHOBKY U3
NPEIOKEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tela, 00béMa, CUibl U
TEeMIIepaTypbl C UCIOJIb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3alHUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCMMOCTH IIyTH PaBHOMEPHO JIBHXKYILEIOCs
T€Na OT BPEMEHU JIBUKEHHS Tella, CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbI TPEHHUS OT IUIOLaau
CONPUKOCHOBEHMSI TeJI, CUJIbl YIPYTOCTH OT YJUIMHEHMS MPYKUHBI, BHITAIKUBAOLIECH
CWIBl OT OO0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT INIyOWHBI, Ha KOTOPYIO IOTPYKEHO TEJO,
YCIOBUH MJaBaHMS TeJN, YCIOBHHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMSA, COOHMpaTh YCTAHOBKY M  BBINOJHATH
U3MEpEeHus, cienys MpeUIoKeHHOMY IUIaHy, (PUKCHpOBaTh pe3yibTaThl MOIY4YEHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOJIHIl W TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICJOBAHMS;

NPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU M TBEPAOrOo Tela, CHJIA TPEHUS CKOJIBXKEHHS, JaBJIEHUE BO3/AYyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOLIas Ha MOTPYKEHHOE B KHUIKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPeasIOKEHHON
UHCTPYKLIMU: IPU BBIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUEHUE UICKOMOM BEJIIMYUHBI;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH Mpu paboTre ¢ J1abOpaTOPHBIM
o0opynoBaHuEeM;

yKa3blBaTh MPUHIMNBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIat0IIMecs COCyibl, OapoMeTp, pblyar, MOJABHKHBIN U
HEMOABIKHBIN OJIOK, HAKJIIOHHAS IUIOCKOCTB;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX ONMCaHUA (B TOM YMCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJIOIIPOBO/A, THUAPABIMYECKUM INpecc, MaHOMETpP, BBICOTOMED, IMOPIIHEBON HAacoc,
apeoMeTp), UCHOJB3Ysl 3HaHHUS O CBOMCTBaX (PU3MYECKUX SBICHUM M HEOOXOIUMbIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpUMeEpax) NPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ OpuOopaMu U TEXHUYECKHMMH YCTPOMCTBAMH,
COXpaHEHMsI 3JI0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJEIATh HH(POPMALIHUIO, KOTOpasl SBJISIETCS IPOTUBOPEUUBON
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh IIPH BBIIIOJHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYPy
(U3MYECKOro COAEp)KaHus, CIpaBOYHblE MaTepHaibl, pecypchl cetu HHTrepHer,
BJIAJCTh MpHUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusl WHGPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIC M YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gpu3n4ecKoro coaep kaHusi, B TOM 4UCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB WM YU4eOHBIX MCCIEOBAHUMN, IIPU STOM
IPaMOTHO HCIOJb30BAaTh M3YyYCHHbIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3EHTALUECH;

IIPY BBINOJIHEHUH Y4EOHBIX IIPOEKTOB U HCCIIEAO0BAaHUM pacrpenenarb 00sS3aHHOCTH B
IPYyNIE B COOTBETCTBUHM C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JeMCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATENBHOCTH TPYIIIH,
BBICTPAauBaTh KOMMYHUKATHUBHOE B3aUMOACUCTBHE, YUUTHIBAs MHEHUE OKPY/KAIOIIUX.

K xonmy oOyuenust B 8 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJICKYJI, arperatHble COCTOSIHHS BEUIECTBA, KPHCTAIMUECKHE M aMOp(HBIEC Tela,
HaCBILICHHBIN ¥ HEHACBILICHHBIN I1ap, BIAXXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUN 3apsl, FIEKTPUUECKOE
110JIe, MPOBOJHUKU W JUIIEKTPUKH, TOCTOSIHHBIA JJIEKTPUYECKUH TOK, MarHUTHOE
110JIE;

pasnnyarh siBIeHUs (TEIUIOBOE pacIIMpEeHHEe W cXKaTue, Terlonepenaya, TeIuioBOe
paBHOBECHE, CMauMBaHHUE, KaNWUIIPDHBIC SBJICHUSA, MCIAPEHUE, KOHICHCALIUS,
IUIaBJICHUE, Kpuctajum3anuss  (OTBEpJeBaHuE), KUIIEHUE,  Terulolepenaya
(TEerIONpPOBOJHOCTb, KOHBEKLMS, W3Iy4YEHUE), DJICKTPU3aLUs Tel, B3aUMOJACHUCTBHE
3apsA0B, ACHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMblKaHUE, B3aUMOJEHCTBHE
MarHuToB, AEUCTBHE MarHUTHOIO IOJII Ha MPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHas
UHAYKIMS) TIO0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (PM3NUYECKUX SBJICHUI B OKPY)KAIOIIEM MHpE, B
TOM uyucie (U3NUECKUe SBJIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIDHBIE SIBJIEHUST B IPHUPOAE, KpHUCTaLuIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
AIIEKTPUYECKHE SIBIIEHUS B aTMocdepe, HIEKTPUUECTBO HKHUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOJII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, MOJIIPHOE CHSIHUE, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33]auy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBJICHUI;

OIMCHIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3HUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSsS HHEPrus, KOJUYECTBO TEIIOTHI, YyHAEIbHAas
TEIUIOEMKOCTh ~ BEILECTBAa, yJeibHas TEIUlOTa IUIABJICHUSA, YJAeNbHas TeIioTa
napooOpa3zoBaHMs, yJAelIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(QHUIMEHT MOJE3HOTO
JNENCTBUS TEIJIOBOM MalllMHBI, OTHOCHUTEJIbHAsI BIAXKHOCTh BO3/lyXa, 3JIEKTPUUECKUMN
3apsl, CHUJla TOKA, OJJIEKTPUYECKOE HAIPsDKEHHWE, COINPOTHUBIEHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIIEHHE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU
ONUCAaHUM TMPABUIBHO TPAKTOBATh (U3NYECKUNH CMBICI HCMOIb3yEeMBIX BEJIUYMH,
0003HaYeHHs] M €AVHULIBI (PU3MUYECKUX BEIMYMH, HaXOIUTh (POPMYIIbI, CBSA3BIBAIOIINE
JAHHYIO (U3UYECKYI0 BEJIUYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapakTepu3oBaTh CBOMCTBA TeJd, (PU3MUECKUE SBJICHUS U MPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETHUUECKON TEOPUM CTPOEHMS BEIIECTBA,
IOPUHIUI CYNEpHo3UuIUHM MoJeH (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHUs
3apsna, 3akoH OMa nans ydacTka Lenu, 3akoH J[xoyns—JleHuma, 3akoH COXpaHEHHUs
SHEpPIruM, NMPHU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHUE;



OOBSACHATh (PU3MUYECKHE TMPOIECCHl M CBOMCTBA TEJ, B TOM YHUCI€ MU B KOHTEKCTE
CUTyaumn MIPAKTHUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
ornopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SIBICHHUH, (PU3HMUYECKUX 3aKOHOB HIIN
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyud B 2-3 JEWUCTBUSA, HCIOJB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBaONIME (U3MUECKHE BEJIMYMHBL: HAa OCHOBE aHalIM3a YCJIOBHS 3ajadd
3aMMChIBaTh KPATKOE YCJIOBHE, BBISABISATH HEIOCTATOK JAHHBIX JJISi PEHICHUS 3aadH,
BbIOUpATh 3aKOHBI U (OPMYJIIBI, HEOOXOAUMBIE AJIsl €€ pellleHus, TPOBOAUTH PACUEThI U
CPaBHHBAThH MMOTYYCHHOE 3HAYCHHE (DU3MUECKON BEIIMUUHBI C U3BECTHBIMH JAHHBIMU;
pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXKHO pELIUTh MPU TMOMOIIU (PUIUYECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  KCCICAOBaHUS,  BBIICHATH  MPOBEPSIEMOE
NPENOI0KEHNE, OICHWBATh TPABWIBHOCTh TIOPSIKAa MPOBEACHUS HCCIEIOBAHUS,
JIeJIaTh BBIBO/IBI,

MIPOBOJIMTH ONBITHI TI0 HAOIOICHUIO (PU3UYECKUX SIBJICHUN WM (PU3NICCKUX CBOHCTB
Ten (KamWwUISIPHBIC SIBICHHS, 3aBHCHMOCTb JIAaBJICHUS BO3JyXa OT €ro o0béMa,
TEMIIEPaTypPhl, CKOPOCTH MPOIIecca OCTHIBAHUS U HarPEBAHUS MPU U3IYUYEHUU OT LIBETa
U3Nydaronie  (MOrjomarie) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIEPATypbl JKUIKOCTH U IUIOMIAAu €€ TMOBEPXHOCTH, DIEKTpH3alUs Tel Hu
B3aMMOJICHCTBHUE JJIEKTPUICCKUX 3apsIOB, B3aMMOJICHCTBUE MOCTOSHHBIX MAarHUTOB,
BU3YalIHM3alisi MATHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA JJEKTPOMArHWTa, CBOHCTBA AJIEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (OpMyIHpOBaTh MpPOBEpSiEMble TMPEINONIOKEHUs, COOHpaTh
YCTAaHOBKY W3 TMPEUIOKEHHOTO O00OpY/ZOBaHMs, OMUCHIBATH XOA OIBITa U
dbopMynUpOBaTh BHIBOJIBI;

BBITIOJHATE MPSMBIC U3MEPEHUS TeMITepaTypbl, OTHOCHTEIHHONW BIQXKHOCTH BO3IyXa,
CWJIBl TOKa, HANpPSDKEHUS C HCIIOJNB30BAaHWEM aHAJIOTOBBIX MPHUOOPOB W JTATYMKOB
bu3nYeCKUX BENWYHH, CPaBHHUBATh PE3YNbTAaThl W3MEpPEHUN ¢ y4&TOM 3aJaHHOI
a0COTIOTHON MOTPEIIHOCTH;

MPOBOANTH MCCIETOBAHNE 3aBHCHUMOCTH OIHOW (DPU3UYECKOW BETUYMHBI OT JIPYroW C
HCIIONIb30BAaHUEM MPSIMBIX U3MEpPEHUN (3aBHCHUMOCThH COMPOTHBIICHUS MPOBOJHUKA OT
€ro JITMHBI, TUIOMAN TOTEPEYHOTr0 CEUYEHUs M YAETbHOTO CONPOTUBIICHHUS BEMIECTBA
MPOBOJHMKA, CHIIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHHS Ha MPOBOIHUKE,
WCCIICIOBAaHUE IOCIICIOBATEIbHOTO M TAPAJUIETHLHOTO COCAMHEHUH TPOBOTHHUKOB):
IUTAHUPOBATh UCCIIEOBAaHNE, COOMPATh YCTAaHOBKY U BBHIMOIHITH U3MEPEHUS, CIeAys
NPEUIOKEHHOMY TUTaHy, (PUKCHPOBATh PE3yJIbTAThl MOJYYCHHOW 3aBHCHMOCTH B BHJIE
TabNuUIl ¥ TpauKOB, IeTaTh BHIBOJBI IO Pe3yIbTaTaM HUCCIICIOBAHUS;

MIPOBOJINTH KOCBEHHBIC M3MEpeHUs (U3WUSCKUX BEIMYUH (yIeiabHas TEIIOEMKOCTh
BEIIECTBA, COMPOTUBIICHHE MPOBOIHIKA, pab0Ta U MOITHOCTh JIEKTPUIECKOTO TOKA):
IUTAHUPOBATh U3MEPEHHs, CcOoOUpaTh OKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYs
MPEUIOKECHHOW WHCTPYKITUH, M BEIYHUCIISATH 3HAUCHUE BETMYNHBI,

coONrofaTh TMpaBuia TEXHUKM Oe30macHOCTH Tmpu  paboTe ¢ 1abOpaTOpHBIM
00opy0BaHUEM;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS M3YUYEHHBIX NPHOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpPON HAa WX OMHCAHUS (B TOM YHMCIE: CUCTEMa OTOILICHHS JIOMOB,
TUTPOMETpP, MapoBasi TypOHWHA, aMIIepMETp, BOJBTMETP, CUETUYHK AIIEKTPUUYECKOM
DHEPrUH, JIIEKTPOOCBETUTEILHBIC TPUOOPHI, HArpeBaTEIbHBIC SIEKTPONPHOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEh
MOCTOSTHHOTO TOKA), HWCIOJNB3Yysl 3HAaHUS O CBOWCTBaX (DU3MUECKUX SBICHUNA U
HeoOXoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;



pacrio3HaBaTh MPOCThIE TEXHHUYECKUE YCTPOHCTBA M W3MEPUTENIbHBIE MPUOOPHI 1O
CXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, IBUIATEIb BHYTPEHHEI'O CTrOpPaHHUs, 3JEKTPOCKOI, PEoCTaT), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHX LIeNel C MOCIEeI0BATENbHBIM U MapajuleIbHbIM COEIMHEHUEM
AIIEMEHTOB, pa3Inyasi yCIOBHBIE 0003HAUYEHUS 3JIEMEHTOB JIEKTPHUECKUX IIeTIeH;
IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPaKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMH B TIOBCEJAHEBHOW XM3HM A OOecredyeHus
0€30MaCHOCTH TpH OOpalleHuH C NPUOOpPaMU W TEXHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IOBEACHUS B
OKpYXKaroIlEeH Cpese;

OCYILLECTBIIATh MOMCK HH(pOpManuu (uzndyeckoro conepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIUXCA 3HAHUN M NYTEM CpaBHEHUS JONOJIHMUTENbHBIX HCTOYHHMKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SBISCTCS TNPOTUBOPEUYMBON HWIM MOXKET OBITh
HEJI0CTOBEPHOI;

MCIIOJIb30BAaTh IPH BBINOJIHEHUH YUEOHBIX 3a/1aHUN HAY4YHO--TIONYJISIPHYIO JIUTEPATYPY
($u3NYECKOro COJEep)KaHUs, CIPAaBOYHbIE MaTepuaibl, pecypcel cetu WHTepHer,
BJIAJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaThb COOCTBEHHbIE NIHCbMEHHBIE M KpaTKUE YCTHblEe COOOLIeHHs, 00001as
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  OPEJCTaBISITH  PE3yiabTaTbl  MPOEKTHOM WM HCCIIENOBATEIbCKOMN
NeSITeIbHOCTH, MPU 3TOM IPAaMOTHO HUCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIN amnmapar
Kypca (PU3HKHU, CONTPOBOXK/IaTh BBICTYIUIEHNE IPE3EHTALIUEN;

OpU BBIOJHEHUHM Y4YeOHBIX MPOEKTOB W MCCIECIOBAHUN (PU3MUECKUX MPOIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYMIE B COOTBETCTBHM C IOCTABJIEHHBIMU 33Ja4aMH,
CIIEIUTh 3a BBINOJHEHHEM IIJJaHa JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBaThb COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHUKaTHUBHOE B3aMMOJEHCTBHE, POSBIISS TOTOBHOCTD pa3peliaTbh KOH(IUKTHI.

K xoHuy oOyuenust B 9 Kiacce mnpeaMeTHbIE pe3yibTaThl Ha 6a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCIIONIb30BAaTh TOHATHS: CHCTeMa OTcu€Ta, MaTepualibHas TOYKa, TPACKTOpHs,
OTHOCHUTENIbHOCTh MEXaHUYECKOTO JIBHKEHHUs, nedopmanus (yrnpyras, TiacTU4ecKas),
TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPCHHE, HEBECOMOCTh M TIEpPErpy3Kd, ICHTP
TSDKECTH, a0CONIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MEXaHWYeCcKne KojiedaHWsi W  BOJIHBI, 3BYK, MHQpPa3ByK U  yIbTPa3BYK,
AIIEKTPOMATrHUTHBIC BOJIHBI, ITKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPHl HMCIYCKaHWsS W TOTJOMIeHUs, anbda-, O6era- M ramma-
U3ITy4eHUs], U30TOIBI, SACpHAs DHEPTEeTHKA,

paznuyaTh SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIUHEHHOE JIBIKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOTHOE MaIeHUE Tell, pABHOMEPHOE
JOBHUXXCHHUC 10 Opr)KHOCTI/I, BSaHMOﬂeﬁCTBHe TECJI, peaKTI/IBHOG JBWXKCHUC,
Kose0aTeNbHOe NIBIDKEHUE (3aTyXamwllue W BBIHYXKIEHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTpPaXXCHHE 3BYyKa, MPAMOJIMHEHHOE PpaclpoCTpaHCHHE,
OTpaKCHHE U TIPEIIOMIICHUE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3NIOKEHUE
6GJIOFO CB€Ta B CHGKTp N CIOXKXCHHUC CHGKTpaHLHLIX OBCTOB, ,Z[I/ICHCpCI/Iﬂ CB€Ta,
€CTECTBCHHAs] PaTUOAKTHBHOCTh, BOZHUKHOBEHHE JMHEHYATOrO CIICKTPa M3JIYUCHUS)
[I0 OIMCAHUI0 UX XapaKTEpPHBIX CBOMCTB U HAa OCHOBE OIIBITOB, JACMOHCTPUPYIOIIMX
JTaHHOE (PU3HYECKOE SBJICHHC,

pacrio3HaBaTh MPOSBICHHE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKaroleM Mupe (B
TOM 4YHcie (U3HUSCKUE SBIICHUS B NPUPOJIC: MPHIMBBI U OTJIUBBI, JIBFOKCHUE TUIAHET



CoJIHEeYHOM CUCTEMBI, PEaKTUBHOE JIBUKEHHE )KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMHU, 3E€MJIETPSICEHUE, CeiiCMHYEeCKHe BOJIHBI, ILIYHaMH, 3XO, LBETa Tell,
ONTUYECKHE SBJICHUS B  MPHUPOJIE, OHOJOTHMYECKOe JCWCTBHUE  BHIUMOTO,
yIAbTPa(uOJETOBOTO U PEHTIE€HOBCKOIO W3JIY4YEHHUH, €CTECTBEHHbIN paJuOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPATUOAKTUBHOE W3IIyYCHHE TPUPOJHBIX MHHEPAJIOB,
JieficTBUE palnOAKTUBHBIX M3JIyYCHUH Ha OPraHU3M 4elloBeKa), IPU ITOM NE€PEBOAUTH
NPaKTUYECKYIO 337ady B y4eOHYIO, BBIICIATH CYLIECTBEHHBIE CBOWCTBA (IPU3HAKU)
(bu3nUecKux sBICHUIA;

OIKCHIBATh U3YYEHHBIE CBOMCTBA TN U (PU3MUECKUE SBJICHUS, UCHIOIB3Ys (PU3UUECKUE
BEJIMYMHBI (CPEAHssl U MTHOBEHHAs CKOPOCTb Tejla NPH HEPaBHOMEPHOM JIBUXKEHUHU,
YCKOpEHUE, MEepEMEILEHUE, TyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMsS, CUJIa YIPYTrOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJieHHs, BEC Tela, UMILYJIbC Tejla, UMITYJIbC
CHJIBI, MEXaHHYECKasi padoTa U MOIHOCTh, MOTEHIIHAIbHAS SHEPTHS Tela, TMOIHITOTO
HaJl TIOBEPXHOCTHIO 3€MJIM, MOTEHIMANIbHASL SHEPTUs CKATOM NPY>KUHBI, KUHETHYECKast
DHEPTUs, TOJHAs MEXaHWYeCKas HSHEeprus, MepuoJl M 4YacToTa KoJeOaHWH, IUIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTAa TOHA, CKOPOCTb CBETa, [1OKa3aTellb MPEIOMIICHUS
Cpezpl), IPU ONMCAHWH TPABHIBHO TPAKTOBATh (PM3MYECKHIA CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAUYEHUS M €IUHHULBl (PU3NYECKHX BEJIMYMH, HAXOIUTh (HOpMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIHMYMHAMHU, CTPOHTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYNH;

XapakTepu3oBaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Ys 3aKOH
COXpPaHEHHs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, HMPUHIMII CYNEPIIO3ULUU CHII,
HPUHIUI OTHOCUTENBbHOCTHU [ anuies, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa,
3aKOHBI OTPAKEHUS W TPEIOMJICHHUS CBETa, 3aKOHBI COXPAaHEHHs 3apsIoBOTO H
MaccoBOro 4YHcCeld TMpU SACPHBIX peaklusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GOpMyITHPOBKY 3aKOHA U 3aIMCHIBATH €r0 MAaTEMATHYECKOE BBIPAYKEHHE;

OOBSICHATh (pr3MYECKHE MPOLECChl W CBOWMCTBA Tell, B TOM YHUCIE M B KOHTEKCTE
CUTyallUd  IPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYMHHO--
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTOTUYECKHX IIaroB ¢ OMOpOil Ha 2—
3 u3yuyeHHBIX CBOMCTBAa (U3UYECKUX SBICHHM, (UINUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pewath pacy€THbIe 3aaun (OMUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCTIOIb3Ys
3aKOHBI U (OPMyIIBl, CBsI3bIBafOlIMe (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIIOBHS 3a/layd 3alliChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIAE WA
U30BITOYHBIE JTaHHBIE, BHIOWPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PELICHUS,
NPOBOIUTh PACYETHIl W  OICHWBATh PEATUCTUYHOCTh TIOJTYYEHHOTO 3HAYCHUS
(bu3nUecKoil BETUUNHBL;

pacrio3HaBaTth TPOOJIEMBI, KOTOPhIE MOXXKHO PEUINTh TPU TMOMOIIN (PHU3HUECKUX
METO/IOB,  HCIIONB3ys ~ ONHCAaHWUE  WCCIEAOBAaHUS,  BBIIENATH  IPOBEPSIEMOE
NpPENONI0KEeHNE, OICHWBAaTh IPABWIBHOCTh TOpPSJIKAa MHPOBEIECHUS MCCIEOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOICHUN U OTIBITOB;

IPOBOJUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tels (M3ydeHue BTOpOro 3akoHa HpioTOHaA, 3aKOHA COXpaHEHHs SHEPTHH, 3aBUCUMOCTD
nepuojia KojaebaHuil NpyKMHHOTO MAasATHUKA OT MacChl rpy3a U KECTKOCTHU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJIeOaHUH, MPSIMOJIIMHEHHOE pacpoCTpaHeHue
CBETa, DPa3JloKeHHe OeJIoro cBeTa B CHEKTP, U3y4CHHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakeHHsI MpeaMmera B coOMparolel JIMH3e,
HaOJIOZICHNE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYYEHHUs): CaMOCTOSITEIbHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PYAOBaHMS, OMIUCHIBATH X0 ONbITA U
€ro pe3yiabTaThl, OPMYIUPOBATH BBIBOIBI;



IPOBOIUTH TPU HEOOXOAMMOCTH CEPUI0 TPSMBIX W3MEPEHUH, OINpenenss cpenHee
3HaUYCHHE H3MepsieMOoil BeaM4MHBI ((HOKYCHOE pPACCTOSHHE COOMparomiedl JIMH3bI),
000CHOBBIBAThH BBIOOP CIIOc00a M3MepeHus (M3MEPUTEITHLHOTO MPUO0Pa);

MPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (M3UYECKUX BEIMYHH C HCIOJIb30BAHHEM
OpSIMBIX  M3MEpPEHU (3aBUCHUMOCTh IYTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM
JIBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KoJeOaHWd MaTeMaTHudecKoro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCHUMOCTH yIjla OTPaXeHHsI CBETa OT yrjia MaJeHUus U
yIiia MpeoMJICHHUs OT yIJia MaJCHus1): TUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSTEIHLHO
coOuparb yCTaHOBKY, (UKCHpPOBAThb pE3ylbTaThl IOJYYEHHOH 3aBHCHUMOCTH
¢u3nUecKuX BEIWYMH B BHJE TAOMUIl U rpaduKOB, AeTaTh BBIBOJABI MO PE3ylIbTaTaM
UCCJIEJIOBAHMUS,

NPOBOJIUTh KOCBEHHBIC H3MEpEHHS (QHU3UUYECKUX BEIUYMH (CpemHssi CKOpOCTh U
YCKOpEHHUE Tejla MPHU PaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHUE CBOOOIHOTO IaJCHHS,
KECTKOCTh MPYKUHBI, KOOPOUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIIHOCTh, YacTOTa M TMEpPHOA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasiTHUKOB, OITHYecKas CHJa COOMpAroiei JUH3bI, paAUOAKTUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY W BBINIOJHATH
U3MEpEeHUs, cienysl MPEeAJIOKEHHON MHCTPYKIMH, BBIUUCISATh 3HAUCHUE BEIUYUHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yabTaThl C YYETOM 3aJaHHOH TOTPEIIHOCTH
U3MEPEHU;

coOuoaTh TpaBWia TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHKEM;

pa3in4yaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (PU3MYECKMX MoJeNel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJO, TOUYEUHBI MCTOYHMK CBeTa, JIyd, TOHKas JIMH3a,
IUTaHEeTapHast MOJENIb aTOMa, HYKJIOHHAs! MOJIeJIb @aTOMHOT'O S/pa;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPO Ha UX OMMUCAHUS (B TOM YHUCIIE: COUAOMETP, TaTUUKU MOJIOKEHHUS,
pacCTOSIHUS U YCKOPEHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOII, OTOoaImapaT, ONTHIECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), uCHOnb3ys 3HaHUA O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAMMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH M3yYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOTHYECKUX IMPOLIECCOB MPU PELIEHUH Y4eOHO--
NPaKTUYECKUX 3aJad, ONTUYECKUE CXEMBI /ISl TOCTPOCHHUS M300paKCHUH B INIOCKOM
3epKajie U coouparolei TuH3e;

OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpHUMEpax) NPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHWHA B TOBCEJIHEBHOW >KM3HM M oOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

OCYIIECTBIIATh MOMCK HMH(OpManuu (¢uzndeckoro cojaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYs TOUCKOBBIM 3alpoc, HAXOJIUTh HYTH OINpeAeIeHHUs
JIOCTOBEPHOCTH TIOJyYeHHOW WH(GOPMAIlMM HAa OCHOBE WMEIONIUXCS 3HAHUN W
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
bu3NYeCKOro cojJep)KaHus, CIPAaBOUYHbIE MaTepualbl, pecypchl cetu HWHTepHer,
BJIAJCTh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpPMALUU W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOILICHNUS HAa OCHOBE MH(POPMALUU
U3 HECKOJBKUX HMCTOYHHKOB (H3UYECKOTO COACp)KaHUs, IyOJIMYHO TPEICTaBIATh
pe3yJbTaThl MPOEKTHOW WM HCCIIEI0BATENbCKON NEATENbHOCTH, IPU 3TOM I'PaMOTHO



UCITOJIb30BaTh HM3YYCHHBIM MOHATUHHBIA anmapar M3y4yaeMmoro pasaena (U3uKd Hu
COIIPOBOKIATh BBICTYIUIEHUE HpPE3CHTalMed ¢ y4€ToM OCOOEHHOCTEH ayAuTOpHUH
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero 0;1 TPOTLHBIC p6aKanec1me o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Paznen 1.0u3nka u €€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUpa
bu6mmoreka [IOK
11 Pu3HKa - HayKa o mpupose 2 https://m.eds00.ru/7416194
bu6mmorexa [IOK
12 PH3HYCCKHUC BETHHHbI 2 ! https://m.eds00.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAy4HBIH METO MO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2.1lepBoHauyasnbHble CBeJIeHUS O CTPOCHMH BelllecTBa
bu6mmoreka [IOK
21 Crpoenne pemectsa . https:/m.eds00.ru/7f416194
29 JIBM>XKeHUE U B3aUMOJICMICTBUE YaCTHIL 2 1 bu6mmorexa [IOK
' BEIIECTBA https://m.edso0o.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 Bubmiorexa IJOK
' https://m.edso00.ru/7f416194
Htoro no pazneny 5
Pasznen 3./IBu:kenne u B3auMo/ieiicTBue Tej
bu6mmoreka [JOK
31 Mexarmeckoe npikenue 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
3.2 Muepuus, macea, m10THOCTS 4 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.3 Crna. Buer cun 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazmeny 21



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.edsoo.ru/7f416194

Pa3znea 4./laBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB

41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJIaMHU, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlanenue xuaKoctn S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHoe aBicHHe 6 https://m.edso0.ru/7f416194
44 JlelicTBuE XKUIKOCTHU U T'a3a HA MOTPYKEHHOE 7 1 3 bubnnoreka [HOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3zgen 5.Pabora u MOIIIHOCTH. JHEPIHs
bubmuorexa [JOK
51 PaGota u mommoCTs 3 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctsie Mexanusmel S 1 https://m.eds00.ru/7416194
bubmuorexa [JOK
5.3 Mexanueckas Sueprus 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
8 KIIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/m IporpaMmb1 Beero KOﬁHTpO.}Ile)Ie l'[pﬁaKanecmle 0GPA30BATEBHBIE
padoTbI padoThI pecypeb
Pazgea 1.TensioBble siBJIeHUs
. bu6mmoreka [IOK
11 CtpoeHue u cBOICTBA BellecTBa 7 https://m.edsoo.ru/7f4181ce



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/7f4181ce

bu6mmoreka [IOK

1.2 Tenuospie mpouecch! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Pa3nen 2.2/ekTpuyeckre 1 MATHUTHBIE SIBJICHUS
21 DJNeKTpUUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 1 bubnunoreka [HOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTOSIHHBIN 27EKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarsnThbic AB/ICHA 6 1 1.5 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 ONeKTPOMArHUTHAs HHAYKLHA 4 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145
9 KJIACC
KonuyecTBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m NporpaMMEl Beero KOﬁHTpOJIbHI)le HpﬁaKanecmle 0GpazoBaTeNbHBIE
padoTsI padoTbI pecypeb
Paznen 1.Mexannueckue siBJeHHs
11 MexaHndecKkoe ABMXKEHHE U CIIOCOOBI ero 10 1 bu6mmoreka [JOK
' OIMHCaHU https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
1.2 Bsanmoneiictsue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKoHbI coXpaneHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40



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

Pa3zgen 2.Mexannueckue KoJ1e0aHus U BOJHDBI

bu6mmoreka [IOK
2.1 Mexanndeckue KoiaeOaHus 7 3 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
2.2 MexaHu4ecKkre BOJTHBI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 3.2/1eKTpOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbI
31 DJIEKTPOMAarHuTHOE MOJIE U 6 2 bubnmoreka [JOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nen 4.CBeToBbIe SIBJIEHUS
bu6mmoreka [IOK
4.1 3aKOHBI pacIIPOCTPAHCHUS CBETA 6 2 https://m.edsoo.ru/7f41adab
bubmuorexa [JOK
4.2 JIMH3BI ¥ OITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 PaznoxeHnue 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3znen 5. KBanToBble IBJIEHUA
bu6mmoreka [JOK
51 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
9.2 CTpoeHHE aTOMHOTO 571pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6.I1oBTOpUTEIBHO-0000IHAI0IM I MOYJIb
6.1 [ToBTOpeHme u 0000IIEHNE CONEePKAHUS 9 2 bubmuorexa [JOK
' Kypca ¢usnku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KoJunyecTBO yacoB Jlara JJIeKTPOHHBbIE HU(PPOBHIE
h Tema OKa KoHuT BbHBI IIpaKkTH4YeCcKun o0pa3oBaTe/ILHbIE
n/n P Bcero OHTPOILHBIC p CCRUE ' y3yuenns P
padoThI padoThI pecypchl
1 ®duznka — Hayka o IpUpoJIe. 1
SIBnenus npupobl
2 dusnyeckue SABICHUS 1
3 dusnyuecKkre BeTUYUHBI U UX 1
U3MEpPEHNe
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPU TOMOIIN 1 1
AKUJKOCTHOTO TEPMOMETPA U
JaT4ruKa TeMIepaTypbl”
MeTo/1bl Hay4HOrO TO3HAHUS.
Il i bubmuorexa [JOK

> OmHCaRKE PU3HICCKHX ABICHH C L https://m.edsoo.ru/ff09f72a
IIOMOIIIBO MOJCIICU

Ypok-uccnenosanue "IIpoepka
TUMOTE3bI: TaTbHOCTh MONETA

6 apuka, mymeHHOro 1 1
TOPU30HTANILHO, TEM OOJIbIIIE, YUeM
OomplIie BhICOTA MMycKa'

Crtpoenue BemiecTBa. ONBITHI,
7 JOKa3bIBAIOIINE TUCKPETHOE 1
CTPOCHHE BEIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

bu6mmoreka [JOK

8 JIBIDKEHHE HaCTALL BellleCTna . https://m.edsoo.ru/ff0a013e

VYpoxk-uccienoBanue «OnbITH IO
9 HaOJIIOAEHUIO TEIJIOBOrO 1 1
pacIIUPEHHUS Ta30B)»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

AFpCFaTHBIe COCTOsIHHA BCIIIECCTBa

OcoOeHHOCTH arperaTHbIX
cocTossHUHA Boabl. O000IIEHHE 110

bu6mmoreka [IOK

1 pazneny «IlepBoHavanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHUSI O CTPOCHUHU BEUIECTBA»
o | Mo B LOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bu6mmoreka [IOK
13 Cropocts. Exuruie! ckopoctn https://m.edsoo.ru/ff0a079c
14 Pacyer myTtu ¥ BpeMeHH BUKEHUS bubmmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubnnorexa [HOK
HHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
16 wacemn obmewa rena o ero. Bubmorera LIOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTHU
JlaGopatopHnas pabora
17 «Ornpesenenue MIOTHOCTH TBEPAOTO
Tenay
18 Pemienue 3amad mo teme bu6mmoreka [JOK
"IInoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaencTeug Ten. Cuna
ynpyrocti. 3akoH ['yka
JlabopaTtopHas pabota «3ydueHue
20 3aBUCHMOCTH PACTSKCHHUS
(medopmaniun) py>KUHBI OT
MIPUIIOKEHHOMN CUIIBD)
21 SBnenne Tarorenus. Cuna TSKECTH
29 CBsi3b MEX]1y CHIION TSKECTH U bubnmnoreka [JOK

Maccol tena. Bec tena. Pemenune

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

3aza4 o teme "Cuna tsokect"”

Cuia TsDKeCTH Ha APYTrux IJ1aHETax.

23 dusnyuecKue XapakTepUuCTUKI bubmorexa LHOK
https://m.edsoo.ru/ff0al502
IJIaHeT
bu6mmoreka [IOK

24 HMswepene cu. Jlunamomerp https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK

25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778

| L B 0K

o ' https://m.edsoo.ru/ff0ala70
PaBHOzelcTBYIOIIAs CHIT

27 Pemenue 3agau no reme
"PaBHonelicTByrO1mas cui”

8 Cuiia TpeHus u e€ Bubl. TpeHue B bubnnoreka [JOK
MPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «3yueHue

| oo Bumorera LOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAFOIINXCS
MMOBEPXHOCTEI»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJCHCTBYIOLIEH CUIIBI
Pemenue 3agau nmo remam: «Bec

31 tenay, «['paduueckoe n3oodpaxxkeHue bubnnorexka [JOK
cuiny, «CUIsl», https://m.edsoo.ru/ff0alde0
«PaBHOIEMCTBYIOIIAS CUIT»

KonTponbHas pabota mo Temam:
«MexaHn4uecKkoe JBUKEHUEY,
32 «Macca, nnoTHOCThY, «Bec Tenay,
«['papuueckoe nzoOpakeHue cun,
«Cuib»
33 JaBnenue. CriocoObl yMEHbIICHUS U bubnuorexa [IOK



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

YBCIIUYUCHUA TaBJICHUS

https://m.edsoo.ru/ff0a20a6

JaBienune raza. 3aBUCUMOCTD

34 JaBJICHUS Ta3a OT 00bEMa bubmorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Bt oo i s Butmorexa LIOK
’ ' https://m.edsoo.ru/ff0a25b0
3axon [lackans
3B o seiemmmen o Butmorera LIOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3aga4d no teme «/laBienue bubmuorexa [JOK
B )KHIKOCTH H rase. 3axon Ilackas https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmaromuecs cocypt https://m.edsoo.ru/ff0a2970
39 IManpaBnrueckuii mpece bubmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
YKUJKOCTHBIM HacoC
a1 ATMmocdepa 3eMu ¥ IPUUUHBI €€ bubnnoreka [JOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK
JIaBIICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue armochepHOro bubnuoreka [IOK
nasnenus. OnbiT Toppruerum https://m.edsoo.ru/ff0a2da8
44 322/11211/{111:14; ((:)T[BBaiz/[(?Ti?le{gio;IgOBHeM bubmaorexa LJOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepouna. AtmocdepHoe bubnmuorexa [JOK
JIaBJICHHUE Ha Pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amgaud no reme "
46
ATtMmocdepHoe naBieHue"”
47 JleficTBUE KUJIKOCTH U Ta3a Ha bubmuorexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia
Jlaboparopnas pabota
«OmnpenenenHre BITAIKMBAIOIIEH

https://m.edsoo.ru/ff0a3276

bu6mmoreka [IOK

48 CHJIBI, JICUCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKUIKOCTbY
JlaGopaTopHas paboTa 1o Teme
o | Socrmommms smemorn e e 10K
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUJIKOCTh 9aCTH
TeIa»
bubmuorexa [JOK
50 Hnaanme rex https://m.edsoo.ru/ff0a3a96
Jlaboparopuas pabora
"KoHcTpynpoBanue apeomeTpa uiu
o1 KOHCTPYHPOBAHUE JIOAKU U
ompeJiesieHue e€
Ipy30n0JbEMHOCTH"
Pemenue 3amau mo remam:
59 «[lnaBanue cynoB. bubnuoteka [JOK
BosznyxoruiaBanuey, «JlaBneHue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
KonTponbHas padota no teme
53 «/laBrneHue TBepaBIX TEN,
JKUJIKOCTEH U Ta30B»
bu6mmoreka [IOK
>4 Mexanmreckas pabora https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
> MoEOCTS. EHHHAIE MOEHOCTH https://m.edsoo.ru/ff0a3fs2
VYpoxk-uccienopanue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMOM IIpU

OIBEME TIO JiecTHUIlE"



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

57

58

[IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cui Ha peiuare

Prruaru B TexHuke, OBITY U
npupoje. JlaboparopHas padora
«HccnenoBanne ycioBHit
pPaBHOBECHSI phlyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

60

Pemrenue 3agad mo teMe «Y CJI0BUSA
paBHOBECHSI pblyara

KoaddutmenT monesnoro neicTBust
MexaHu3ma. JlaboparopHas padora
«M3mepenue KIIJI HaknOHHON
TUTOCKOCTH

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

62

Pemenue 3agau mo teme "Pabora,
mMomtHocth, KIT/1"
MexaHudeckas SHEPTHsl.
Kunernueckas ¥ moTeHIuaIbHas
SHEPTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEpUMEHT MO TEME
"DKCIEpUMEHTAIBHOE OIPENEICHHE
W3MEHEHUS KUHETUYECKON 1
MOTEHIMATIBHON SHEPTUU IPU
CKaThIBAaHUHM TeJIa MO0 HAKJIOHHON
MJIOCKOCTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

65

66

67

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTb. DHEPTHUS»
PesepBHblit ypok. Pabora ¢
TEeKCTaMH 110 TeMe "MexaHn4yecKoe
nBIkeHne"

PesepBHyIit ypok. Pabora ¢
TekcTtamu 1o Teme "JaBiaeHune

bubnmoreka [JOK
https://m.edsoo.ru/ff0ad4ee6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

TBEPABIX TEJ, KUIKOCTEH U ra3oB"

PesepBHbIit ypok. Pabora ¢

68 TekcTamu 1o teme "Pabora. 1
MouHocTb. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 3 12
[MTPOI'PAMME
8 KIIACC
KosmnuecTBo yacoB JJIeKTPOHHbIE
(1)
Jl:;_n Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fd[:;‘?EHl/lﬂ :)Igg:ll;zil;lfenbnm e
padoThI padoThI pecypebi
L menmeeror reopm 1 o 1 Butmorexs LIOK
P —— https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpAOTO, )KUIKOIO U 1 bubnnorexka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO,
4 KHJIKOTO U Ira3000pa3HOro COCT(B}IHI/II\/'I 1
BEIIECTBA HA OCHOBE MOJIOXKEHUN
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH
5 Kpucrannunueckue u amopgHble Tena 1 Egggﬁ%ﬁ;{;gﬁiﬁf%%oo
6 CmauvBaHme M KalUJUTBSIPHOCTb. 1 bubnmnoreka [JOK
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo0.ru/ff0a5530
7 TennoBoe paciimpenue u cxxarue 1 BH6J_IHOTeKa 0K
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsizb TEMIIEpaTyphl CO 1

CKOPOCTBHIO TCIVNIOBOT'O ABUKCHU A



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

YaCTHI]

9 Buyrtpennsis sueprus. CriocoObt bubnmoreka [JOK
M3MEHEHUs] BHYTPEHHEN S3HEPruu https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun buGmuorexa LIOK
5 pea https://m.edso0.ru/ff0a6412
Ypok-koudepennus "[IpakTuueckoe
11 HUCIIOJIb30BAHUE TETJIOBBIX CBOMCTB bubmuorexa [JOK
BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonunuectBo TerioTsl. Y aeinbHas bubmuorexa [JOK
TEIIOEMKOCTb https://m.edso0o.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOIro OanaHca. bubnnorexa [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora
14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"
Pacuer koaudecTBa TEIIOTHI,
15 He0OXO0IMMOTO JIJIsl HAarpeBaHUsI Teja
Y BBIJICJISIEMOTO UM TIPH OXJIKIEHUN
Jlaboparopnast paborta "Onpenenenue bubnmnorexa [JOK
16 > n .
YAENbHOMN TEIJIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIMBA. Y IeJbHas TEIJIOTa bubnnorexka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[naBnenue u oTBEpACBaAHUE
18 K anfanljﬁ/lqzcx;i I;JelnBS}HanHaﬂ bubmmorexa LOK
p ghda https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUSI
19 JlabopaTopHas pabota "OnpeneneHue bubnuorexa [JOK
yZIeNIbHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue U KOHIEHCAITNS. bu6mmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenapHas Temiora bu6mmoreka [JOK



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

apooOpazoBaHMsI U KOHICHCALUU.
3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUS
OT aTMOC(EPHOI0 aBICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJILHOM BJIIAXKHOCTH BO3TyXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

24

25

26

27

Pemenue 3amau Ha onpeencHue
BJIQXKHOCTH BO3/yXa

[TpuHIMTIBI PAaOOTHI TETIOBBIX
nsuraresneif. [laposas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHMS

KII/I TermoBoro nBuraresnsi.
TenuoBble ABUTATENN U 3aILUTA
OKPYKarOLIEH CPEBI

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPIrUU B TEIUIOBBIX MPOLECCAX

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BenecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TerutoBble gBieHUA. 3MeHeHnE
arperaTHbIX COCTOSIHMI BemiecTa'

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

30

31

32

Onekrpusanus ten. [[Ba pona
AIEKTPUUCCKUX 3aPsI0B
Ypok-uccnenoBanue "DneKTpuszaius
TeJ UHIYKIUEeH U TIpH
CONPUKOCHOBEHUH"
B3auMopeiicTBre 3apsyKEHHBIX TEIl.
3akoH Kynona

DneKTpruYecKoe moJie.
Hanpsi>keHHOCTB AJIeKTpUUEeCKOro

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

nosist. [IpuHnmn cynepno3uuuu
BJIEKTPUYECKUX IMOJIEN

HocuTenu snekrpuyueckux 3apsjios.

33 DneMeHTapHbIi 3apsa. CTpoeHue
aToMa
IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK

34 :

COXPAHEHUS JICKTPUYECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6
Pewrenue 3a1au Ha npuMeHeHue bubnmoreka [JOK
35 . :
CBOMCTB JIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUIECKUH TOK, YCIIOBHS €T0
36 CyH_IechOBaHI/I}I I/ICTg,qHI/IKI/I bubmorexa [IOK
i https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
37 JlecTBUSI 2JEKTPUUECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AIIEKTPHUYECKOTO OIS Ha IPOBOTHUKHI 1
U TADJICKTPUKH"

39 DNEeKTPUYECKUM TOK B METaJIJIaxX, bubnunoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1ernb U €€ COCTaBHbIE
9acTH
Cuna toka. JlabopaTopHas pabora

41 "N3mepenue u pell)“yJII/II])Z)OBaII{)I/Ie CHJIBI 0.5 bubmiorexa HOK

" ' https://m.edsoo.ru/ff0a8bd6
TOKa
DneKTpUUECKOoe HaNpsKEHHE.

42 Bonbr™merp. JlaGopaTopHas pabora 05 bubnnorexka [JOK
"U3mepeHue u peryinpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 CornpoTuBieHNE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHO€E CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738

44 JlaGopatopHnast pabora "3aBUCUMOCTH 1 bubnnorexka [JOK

SJICKTPHUYCCKOT'O COIPOTUBJICHUA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

MPOBOJHUKA OT €ro JUINHBI, IUIOIIAIN
IIONEPEYHOr0 CEUYEHuUsl U Marepuana”

3aBUCUMOCTH CHJIBI TOKA OT

45 Hanpspkenus. 3akon OMa Jj1g ydacTka Eubmorexa LIOK
P ) AL ya https://m.edsoo.ru/ff0aa44a
LEITH
Jlaboparopnas pabota
"HccnengoBanne 3aBUCHMOCTH CHUJIBI
46 TOKa, I/IH €ro uepe3 pe3rucTop, OT Bubmaorexa ITOK
> Ay pesp P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUA Ha pe3ucTope”
47 [TocnenoBarenbHOE M MapaIICIbHOE
COCJIMHECHHMS TIPOBOHUKOB
Jlaboparopnast padota "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN IIPU bubnnorexa [HOK
[IOCJIEI0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3ucTopos”
Jlaboparopnast padota "IIpoBepka
MpaBWJIa Ui CUJIBI TOKA IPU bubnuoreka [IOK
49 .
MapaJIEIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3ucTopon"
Pemrenue 3agad Ha npuMcHEHHE
50 3aKOHa OMa21 IS a3JII)I/IqH0r0 bubmorexa [JOK
ATA P https://m.edsoo.ru/ff0aaf8a
COCITMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnmnorexa [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenne
52 a60TpLI u I;/10 HPOCTI/I SHGKTpH)i—[IeCKOFO bubmioreka LJOK
p " = p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUUYECKHE LIEMN U ITIOTPEOUTETN
53 DIIEKT queCKoﬁ :aL:{e TUH B 6I:)IT bubmioreka LJOK
p p Y- https://m.edsoo.ru/ff0ab660
Kopotkoe 3aMbikanne
54 [ToaroroBka Kk KOHTPOIBHOU paboTe bubmorexa LJOK

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

55

56

1o TeMe "DIIEKTPUUYECKUE 3apsiibl.
3apspKeHHBIE Tela U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AIEKTPUUYECKUNA TOK"

KonrponsHas pabora o reme
"DneKkTpuuecKue 3apsbl.
3apspKeHHBIE Tela U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AIEKTPUUYECKUNA TOK"

[TocTosTHHBIE MAarHUTBHI, UX
B3aMMOJECHCTBUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

57

58

59

Ypok-uccnenosanue "M3yuenue
I10JIE€H IOCTOSHHBIX MAarHUTOB"

MaruuTtHoe nojie. MarauTHoe noJie
3eMiId U €ro 3HaUeHHE JUII KU3HU Ha
3emiie

OnbIT OpcTeaa. MaroutHoe mose
3JIEKTPUYECKOTro TOKa MarautHoe
T10JI€ KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

60

61

62

[IpuMeHeHne >IeKTPOMarHiToB B
TexHuke. JJaboparopnas pabora
"N3yueHue neicTBUSI MArHUTHOTO
I10JI1 Ha TIPOBOJIHUK C TOKOM"

DEeKTPOIBUTATENb TOCTOSTHHOTO
Toka. Mcnonb30Banue
ANIEKTPONBUTATENICH B TEXHHUECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paboThI AneKTpoaBUraTesns”
OnsiTel @apanes. 3akoH
3JIEKTPOMArHUTHON MHIYKIINH.
[IpaBuio Jlenna

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac74a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Onekrporereparop. CriocoObl
MOJIYYECHHS DJIEKTPUUYECKOI SHEPTUH.

63 DIEeKTPOCTaHIIUU Ha 1
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPrUU
[ToaroroBka K KOHTPOJILHOM paboTe
64 o TeMe "DIIeKTPUIECKHE U 1
MAarHUTHBIE SIBJICHUS"
KonTponbnas pabora no teme
65 "BHGII:TqueCKEIe Y MarHUTHBIC 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0acb14
SIBIICHUS
66 PesepBHrlit ypok. Pabota ¢ Tekctamu 1 bubnuorexa [JOK
o Teme "TeroBsie sBiIeHUS" https://m.edsoo.ru/ff0accse
P BHBIN K. Pabor
67 n(e)gTegMe "H(?I(E[(Z)}IHHaﬁ; LT 1 bubmmorexa LOK
N " https://m.edsoo.ru/ff0acdc6
AIEKTPUIECKUN TOK
PesepBHrlit ypok. Pabota ¢ Tekctamu
68 " n 1
1o Teme "MarHuTHBIC SIBJICHUS
OBUIEE KOJIMYECTBO YACOB I10 68 2 145
I[TPOI'PAMME '
9 KJIACC
KosnuecTBo yacos DJIeKTPOHHbIE
Ne ara upposbIe
n/n Tema ypoka Bcero Kontpoapupie  Ipaxruyeckue ﬂ?:y'-leﬂl/lﬂ :)lﬁ];l;I;OBaTeJILHLIe
padoThI padoThI pecype
1 Mexanndeckoe OBUKEHUE. 1
MarepuanbHasi TOuka
2 Cucrema orcuera. OTHOCUTEIILHOCTD 1 but6morexa [IOK



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

MEXaHHUYCCKOI'O IBUKCHUA

https://m.edsoo.ru/ff0ad474

PaBHOMEpHOE NIpsAMOJIMHEITHOE

bubnunoreka LIOK

3 JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsAMOIUHENHOE

4 neuxkenue. CpeHsisi © MTHOBEHHaAsI
CKOPOCTh

5 [IpsamoisinHENHOE PAaBHOYCKOPEHHOE bubnmnoreka HOK
JBHOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFDKCHHUSI.
I'paduk ckopoctu
Jlaboparopuas pabota "Onpenencaue

7 YCKOpPEHHS Tella pU bubmmoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TIOCKOCTH"

8 CBobOoauoe nagenne ten. OnbITh
lNanmnes
PaBHOMEpHOE ABMXKEHHUE TIO

9 OoKkpykHOCTH. IIepron u yacrora bubmmnoreka HOK
oOparmenust. JInneitHas u yriosast https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LleHTpOCTpEMUTENBHOE YCKOPEHHE

11 Ilepsslii 3akoH HetoToHa. BexTop bubmuoreka [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. bubnmnoreka HOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akoH HproToHa. bubmuorexa [JOK
Cyneprnio3zunus cui https://m.edsoo.ru/ff0ae982

14 Pewrenue 3a1a4 Ha npuMeHeEHUe bu6muoreka [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c

15 Cuna ynpyroctu. 3akoH ['yka bubmorexa [TOK

https://m.edsoo.ru/ff0aeca2



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

Pemrenne 3agaud mo teme «Cuia

16
YOPYTOCTH»

Jlaboparopuas pabota «OnpeneneHue bubnmnoreka HOK

17 .

YKECTKOCTH TPY>KUHBI https://m.edsoo.ru/ff0aee28
bubnmoreka [IOK

18 Cuna Tpenus https://m.edsoo.ru/ff0af738

19 Pemenue 3agau mo reme «Cuma bubmuorexa [JOK
TPEHUsD) https://m.edsoo.ru/ff0afa26

20 Jlaboparopnas pabota "Onpenenenue bubmmoreka [JOK
KO3 pHUIIHEeHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be

o | o e S Busmorsa 101

"o yopyr ' https://m.edsoo.ru/ff0afb8e
TpEeHus
22 arorenm, Yexopenme cootomors Bubmiorera LIOK
' p a https://m.edsoo.ru/ff0af044
naIcHUs
Ypok-koHpepenus "JBrmkeHue Ten
23 BOKPYT TPaBUTAIIMOHHOTO LIEHTpa
(Conueunas cucrema). ['anaktuxu"
P n
TR —— Bu6miorera LLOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHMSI

o5 IIepBasg kocMHUECKask CKOPOCTb. bubmmnoreka HOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHaIbHON TOYKH.

2% AGCoI0THO TBEPIOE TEIIO. bubnmnoreka HOK
PaBHOBecue TBEpIOroO TENA C https://m.edsoo.ru/ffOafe36
3aKpEINIEHHON OCBIO BPALLICHHUS

27 MowmeHT cuisbl. LleHTp TsbxecTH

28 Pemenue 3agau mo teme "MOMEHT bu6nunorexa LIOK
cunbl. LlenTp TsKecTH" https://m.edsoo.ru/ff0b02b4

29 [TonroToBka K KOHTPOJBHON paboOTe MO bubmuoteka [IOK



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

TeMe "MexaHuuecKoe IBMKECHHUE.
Bzaumopeiictsue Ten"

KonrponsHas pabora no reme

https://m.edsoo.ru/ff0b0408

30 "MexaHn4YecKoe IBUKEHNE Bubmorexa HOK
N " ' https://m.edsoo.ru/ffOb06ec
B3aumopeiicteue ten
nu .U .3
| Eame e By v Soon BuGores 10K
p YIbed. TPy https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMOJICHCTBUE
30 Pemenue 3agad mo reme "3akoH bubmuorexa [IOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepenuus "PeakTuBHOE
JIBUKEHHE B IPUPOJIE U TEXHUKE"
bubmuoreka [IOK
34 Mexannueckasi paboTa U MOITHOCTb https://m.eds0o.ru/f0b0as4
35 PaboTa cuitbl TSKECTH, CHITBI bubnuoreka [{OK
YIPYTOCTH U CUJIbI TPEHHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS NIPU
PaBHOMEPHOM JIBUKEHUU TeJIa 10
TOPU30HTAIILHON TOBEPXHOCTU
37 CBs13b HEPTUU U paOOTHI.
[loTenumanpHas sHEpPTrUst
38 Kunernueckas sneprus. Teopema o bubmmnoreka HOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe
40 JlaGopatopnas pabora «3yuenue bubmuorexa [JOK
3aKOHA COXPAHEHUs YHEPTUN» https://m.edsoo.ru/ffOb12fe
a1 KonebarenpHoe IBMKEHHE B €TO but6mmorekxa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxatromue KojieOaHusl. bu6nunorexa LIOK

Brinyxaennble kosieOanus. Pezonanc

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

43

44

45

MaremaTuyecKuid U NPy KUHHBINA
MasTHUKA

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTU
IIPY>KUHBL X MACCHI ITPy3a»
IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOJICOaHUSIX

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

46

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIeproIa KojeOaHui
MPY>KUHHOTO MasiTHUKA)

bu6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

48

JlabopartopHnast pabora «IIpoBepka
HE3aBUCHMOCTH NIEpr0/1a KoJeOaHmit
rpy3a, NOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexauunueckue BoaHEL. CBOMCTBA

MEXaHHNYCCKHX BOJIH. HpOL[OJII:HI:Ie u
ITOIICPCYHBIC BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmnueckue BOIHBI"

50

51

52

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

VYpok-uccnenosanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC

53

Ypok-koHpepeHnius "YIbpTpa3zByK U
UH(OPA3BYK B IPUPOJE U TEXHHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[TonroToBka K KOHTPOJIBHON paboOTe 1O
TeMe "3aKOHbI COXpPaHEHHS.
MexaHuueckue kojaeOaHus U BOJHBI"

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KonTponbnas pabora no teme

55 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJ1e0aHus ¥ BOJIHBI"
56 DNEeKTPOMarHuTHOE IOJIE. bubmmoreka [JOK
DNEeKTPOMarHUTHHIE BOJIHbI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-konpepenuus "Llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnosnb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
59 CBIz)fICTB 3ne§ OMaFHI/ITHyIEX BOJIH C Bubmorexa HOK
P " https://m.edsoo.ru/ffOb2c6c
ITOMOIIIbI0 MOOMIIBHOTO TelehoHa
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI M JUTMHBI AJICKTPOMArHUTHOM
BOJIHBI
OneKTpoMarHuTHas IpUpoia CBETA.
61 Cko OI:()JTL CBETa BOJ‘IIIjI)O]I:BIIeI CBOMCTBaA Bubmrorexa LIOK
p ) https://m.edsoo.ru/ff0b31d0
cBeTa
Ucrounuku ceera. Ilpsimonuneiinoe
62 acIpoCTpaHEeHHUE CBETa 3aTMeHus bubmoreika HOK
Pactipocth ’ https://m.edso00.ru/ff0b3658
Connua u Jlynst
3aK0H OTpakeHHs CBETA. 3epKaa.
63 PemeHHep3aI[aq Ha II I/IMeHeI:-II/Ie bubmoreika HOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETA
[Ipenomiienue cBeta. 3aKoH bubnmnoreka HOK
64 ]
MPEJTIOMJIEHHUSI CBETA https://m.edsoo.ru/ffOb3aea
ITonHOE BHYTpEHHEE OTPAKEHNE CBETA.
65 HCHOJ‘IL3OBZE?/IG I'IOJ'IHO]PO BHYTPEHHETO Bubmnorexa HOK
yIp https://m.edsoo.ru/ffOb3c5c¢c
OTpPaXKCHUS B ONTHYCCKUX CBETOBOAX
66 JlabopaTtopHas padora "HccnenoBanue

3aBUCUMOCTH yTJia IPCIOMIICHUA



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

CBETOBOTO JIy4a OT yIjla aJieHus Ha
rpanune "Bo3yx-crekno""

Ypok-koHpepernus "Vcnonp3oBaHue

67 MTOJTHOTO BHYTPEHHETO OTPKCHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
bubnunoreka LIOK

68 .

JInnzel. OnTHYeckas cuia JIMH3bI https://m.edsoo.ru/fob3f2c

69 [TocTpoenne n300paKeHMU B TUH3AX BH@HOTeKa HOK

https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabota "Onpenencaue

70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOI BH6J?HOTCKa LOK
Y - https://m.edsoo.ru/ff0b4206

71 Ypoxk-konpepenuus "OnTuueckue bubnuoreka [IOK
JINH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 ['na3 xak onruueckas cucrema. 3peHue BH6J?HOTCKa HOK

https://m.edsoo.ru/ff0b4684

73 VYpox-konpepenuus "ledexrsr
3penus. Kak coxpanuts 3penue"

Paznoxenue 6e10ro cBeTa B CIEKTP.

74 Omngitel Herotona. Crioxxenue bubnmnorexa LIOK
CIEKTpaJIbHBIX UBETOB. [{ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
Jlaboparopnast pa6ota "ONBITHI 11O
pas3NoXeHuto 06e10ro cBeTa B CIEeKTp U

75 BOCIIPHUATHUIO [IBETA MPEIMETOB IIPU UX BH6J?HOTeKa HOK
HaGIOCHHN Hepe3 BETOBHIE https://m.edsoo.ru/ff0cOe2a
¢bunabTpel"

Ypok-nipakTukyM "BosHOBBIE

76 CBOICTBa CBETA: AUCIIEPCHS,
uHTepdepenus u nuppaxaus”

77 OmnbiThl Pesepdopaa u miianerapuas bu6muoreka [JOK

MOJIENIb aToMa

https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

78

[Toctynater bopa. Moaens atoma bopa

I/ICHYCKaHI/IC U IIOTJIOIICHHUE CBETA

bub6nmoreka [IOK

79 aroMoM. KBanTsl. JInHeHyaTnIe https://m.edsoo.ru/ffocl44c
CIIEKTPBI

80 Ypoxk-nipaktukym "Habmtonenue bubmmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUIIBI Bubmorexa HOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siipa. Hykinonnas bubmmoreka [JOK
MOJEIb https://m.edsoo.ru/ffOc18ac

83 PanpnoaktuBHbIE IpEBpaLICHUS. bubnnorexa [JOK
H3zoTormr https://m.edsoo.ru/ff0clal4

84 Pemenue 3agau o teme: bubnuoreka [{OK
"PanuoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a

85 [lepuon monypacnana
VYpoxk-koupepennus "PaguoakTuBHbie

86 I/I?egtleHI/I:Ib BI:ipI/IIlpoz{e MIEDI[I/IIII/IHG Bubmmorexa LOK

" ’ ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
51| conmamemas axpamonono msacc00r0 Bumorexa L1OK
P P https://m.edsoo.ru/ff0c1c58
quces

88 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubmuoreka [IOK
MAaCChI U SHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amau mo reme "Snepueie
peakuun"

90 Peakuuu cunTe3a u neneHus saep. bubnunorexa LIOK
Uctounuku sHeprun CosiHIa U 3BE31T https://m.edsoo.ru/ffOc1e88
Ypok-konpepenmus "Anepras

91 sHepreTuka. Jlenctus
PaANOAKTUBHBIX U3Ty4YE€HUN Ha KUBbIE
OopraHu3mbI"

92 [ToaroroBka K KOHTPOJIBHOU paboTe Mo bubmuoreka [JOK



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

Teme "DJIEKTPOMArHUTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanTtoBsie siBeHus"

https://m.edsoo.ru/ff0c223e

KonuTponbnas pabora no teme
"DJIeKTPOMarHuTHOE MOJIE.

93
DNEeKTPOMarHUTHbIE BOJIHBI.
KBantoBsbie siBeHus"
IToBTOpenue, 0600IIIEHHE.
94 Ha6op§Toprle pa6H;TLI 10 KypCy buGnuorexa LIOK
" . " https://m.edsoo.ru/ff0c245a
BzaumopeiictBue Ten
I1 0006 .P
95 a(::]ilTe(;II){eLIII)I: (13:1’ Eat?ec?gg;gblxe;; e;I:I E1:10 buGnuorexa LIOK
p " " g https://m.edsoo.ru/ff0c2572
teme "TeroBbie mpoLecCh
I1 0006 .P
oBTOpeHue, 006o61enue. Pemenne BuGmorexa LIOK
96 pacyeTHBIX U KaYE€CTBEHHBIX 3aa4 10 .
" o https://m.edsoo.ru/ff0c2a22
teme "KIIJ[ TemioBsix nqBUraresnei
[ToBTOpenue, o6o0menue. Pemenue
97 pacquII){mx 1/1’ KaquHl-“[BeHHBIX 3a/1a4 1o buGnuorexa LIOK
" '\ https://m.edsoo.ru/ff0c2b30
teMe "KIIJI anekTpoycTaHOBOK
IToBTOpEHne, 0000IIIEHHE.
98 Ha60p§T0pHr,Ie pa6H;TH o Kypcy bubmnorexa [IOK
" " https://m.edsoo.ru/ff0c2c52
CBeTOBbI€ ABICHUS
I1 .P
09 reveromm noreve Sakomt Bu6mroexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXAHHUKE
100 rexcranm no rewe "KoneGamn Bu6mrorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
Butmorea 110K
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
102 [ToBTOpenue, o600menne. Pabora ¢



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

TekcTtamu 1o Teme "KBaHTOBas u
sanepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

102

27



YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

®dusmka, 8 kimacce/ [lepeimkun A.B., OGIIeCTBO ¢ OrpaHMUYCHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»

» dusuka: 7- kiacc: 6a30BBIN ypoBeHb: yueOHHK, 7 kinacc/ [lepeimkun .M., iBanoB
AN., Aximonepnoe obmiectBo «M3narenseTBo «lIpocBenienne»

» dusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHHUK, 9 kimacce/ [lepeimkun Y. M., I'yrauk E.
M., UBanoB A. U., IletpoBa M. A., AkunonepHoe o61mectBo «3narenscTBo
«IIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA
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