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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o ¢u3rke Ha ypoBHE OCHOBHOI'O 00IIEro 0Opa3zoBaHUs
COCTaBjJ€Ha Ha OCHOBE IMOJIOKEHUM U TpeOOoBaHUM K pe3yibTraraM
OCBOEHUSI Ha 0a30BOM ypOBHE OCHOBHOW 0Opa3oBaTEIbHON MPOrPaMMBI,
npeacraBieHHblx B PI'OC OO0, a takxke ¢ yd€roM QeaepanbHOR
paboueil mporpamMmbl BocnuTaHus u  KoHuenmuu mnpenojaBaHUs
yueOHoro npenmera «Pusnkay.

Copmepxanue  mporpaMmbl 0 (U3MKE  HampaBiIeHO  Ha
dbopMUpOBaHHE €CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYAIOMIMXCS U
OpraHu3allii0 W3y4YeHUss (U3HKKM Ha JCSITeIbHOCTHOM ocHoBe. B
nporpaMMme 1o QU3uKe YUYUTHIBAIOTCS BO3MOKHOCTH y4eOHOrO IpeameTa
B peanuzanuu TpedoBanuit ®I'OC OOO k miaHupyeMbIM JTHYHOCTHBIM U
METanpeIMETHBIM pe3yJbTaTaM OOYYEHMsI, a TaKXKe MEKIIpPEeIMETHbIC
CBSI3M €CTECTBEHHO-HAYUYHBIX YUYE€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO
o0riero oopazoBaHwsL.

[Iporpamma no ¢u3nke ycTaHaBIMBAaeT pacHpelesieHue y4eOHOro
MaTepuaia Mo rogam odydeHus (IO Kiaccam), MpeajaraeT NpUMEPHYIO
MOCJIEIOBATENBHOCTh M3YyUYEHHUsI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS
MPEIMETHOIO COJAEpX aHUS M Yy4E€T€ BO3PACTHBIX OCOOEHHOCTEHN
00yJaroIIXxcsl.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa ¢ LEIbI0  OKa3aHUs
METOJMYECKONW MOMOIIM YUUTENIO B CO3JaHUM padouell mporpamMmsl MO
y4eOHOMY TIPEIMETY.

®u3zrKa ABISETCA CUCTEMOOOPA3YIOIINUM JIJIsl €CTECTBEHHO-HAYYHBIX
y4eOHBIX NPEAMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHBI JIeKAaT B OCHOBE
MIPOIIECCOB U SIBJICHUM, N3y4aeMbIX XHUMHUEH, OMOJIOruel, aCTPOHOMUEH U
busnyeckoil reorpadueil, BHOCHUT BKIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, IPEJOCTaBIseT HanOoyee sicHbie 00pa3ibl MPUMEHEHHS
HAy4YHOTO0 METO/A MO3HaHUs, TO €CTh CIOC00a MOJyYEeHUs JOCTOBEPHBIX
3HaHUU O MUpE.

OnHa W3 rIaBHBIX 3a7a4 (PU3MUECKOro 0Opa3oBaHUS B CTPYKTYpE
o0miero oopazoBaHusl COCTOUT B (DOPMUPOBAHMM €CTECTBEHHO-HAYUHOU
IrPaMOTHOCTH M MHTEpeca K HayKe Yy 00ydaromuxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE MPEAINOIAraeT OBIIAJCHHUE
CJIE Iy IOIUMU KOMITETEHTHOCTSIMH, XapaKTEPU3YOLIUMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

Hay4HO OOBSCHATDH SIBICHHUS;



OLIEHMBATh U TIOHUMATh OCOOCHHOCTH HAy4YHOTO HCCIIEIOBAHNS;
MHTEPHPETUPOBATh JAHHBIE W HUCIOJIb30BaTh HAy4YHBIE JI0KA3aTEIbCTBA
JUTS TIOJTYyYEHUS BBIBOJIOB.

[lenn wu3ydyeHus (U3MKM HAa ypOBHE OCHOBHOIO  OOWIETO
oOpazoBanusi ompeaeneHsl B KoHienmuu mpenogaBaHus y4eOHOTO
npenmera «Pu3nka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
Qdenepany,  pealM3yOIIUX  OCHOBHBIE  00IIe00pa3oBaTeNbHBIC
Iporpammsl, yTBepxkAEHHOW pemeHneM Kosmerun MuHucrepcTsa
npocsemienust Poccuiickoit @eaepanuu (mporokon ot 3 aexadbps 2019 r.
No [TK-48H).

Henu nzyuyeHus puankm:

NpUOOpEeTEHUE HHTEpeca U CTPEMIICHHS OOydaroumxcs K HaydHOMY
W3YYEHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUIEKTYAJIIBHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE  TNPEJICTABIEHUA O HAYYHOM  METO/AE€ TO3HaHUS U
dbopMUpOBaHHE WCCIEIOBATENLCKOTO OTHOMICHHS K OKPYXKaIOIIUM
SBJICHUSIM;

(GopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUSI KaK pe3yJibTaTa H3y4YEHHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;
dbopMupoBaHUE TMPEACTABICHUN O poiu (DU3HKHU IS Pa3BUTHUSA JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  MpPEACTAaBIEHUH O  BO3MOXKHBIX  cepax  Oyaymiei
po(hecCUOHATIBHON EATEIbHOCTH, CBA3aHHON ¢ (PU3UKOM, TOArOTOBKA K
JanbHeHIIeMy 00y4eHHUIO B 3TOM HAIPaBIICHUH.

JlocTmkeHne STUX Menedl mporpaMMbl 1Mo (U3MKE Ha YpOBHE
OCHOBHOTO  00miero  oOpa3oBaHusi  OOECMEYMBACTCS  PEIICHUEM
CIIEYIOIIMX 3aa4:

NpUOOpEeTeHWE 3HAaHUM O JIUCKPETHOM CTPOEHUM  BEIIECTBAa, O
MEXaHUYECKUX, TEIUJIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

NpUOOpETEHUE YMEHUI ONMUCHIBaTh U OOBACHATH (PU3UUYECKUE SIBJICHUS C
WCITOJIB30BAaHUEM ITOJIyYEHHBIX 3HAHMI;

OCBOCHHME METOJOB pEHICHUS MPOCTEHIIMX PAcu€THBIX 3aJad C
HCITIOJIb30BAaHUEM (bu3HUecKuX MOJIEIIEH, TBOPUYECKHUX u
IIPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJI01aTh IPUPOJIHBIE SIBICHUS U BBIIOIHATH OIBITHI,
naboparopHble pabOTBl M SKCIEPUMEHTAIBHBIE HCCIEIOBAaHUS C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX IPUOOPOB;



OCBOEHHUE MPUEMOB PaOOTHI ¢ HHPOPMAIEH (PUINIECKOTO COACPKAHMS,
BKJIIOYasi ”H(HOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OLIEHMBaHNE UH(POPMALUY;

3HaKOMCTBO €O  cdepamMu  NpOPEeCCHOHANBHON  JIEATENBbHOCTH,
CBSI3aHHBIMH ¢  (U3HKOW, W  COBPEMEHHBIMU  TEXHOJIOTHSMH,
OCHOBAHHBIMU Ha JOCTHKEHUAX (PU3MUECKON HAYKH.

Ha m3yudenue ¢usuku (0a30BbIii YPOBEHb) Ha YpPOBHE OCHOBHOTO
oOmrero odpazoBanus oTBojauTcsa 238 yacoB: B 7 kiacce — 68 yacoB (2
yaca B HeZleN0), B 8 kiacce — 68 yacoB (2 yaca B Hefeln0), B 9 kiacce —
102 yaca (3 yaca B HEJICITIO).

[Ipennaraemselii B mporpamme 1o (u3MKe NepedeHb J1abopaTOPHBIX
paboT U OMBITOB HOCUT PEKOMEHJATENbHBIN XapakTep, YUUTENb AENaeT
BbIOOp TpoBeACHMsI Ja0OpaTOPHBIX pabOT M OMNBITOB C Y4YETOM
WHUBUTy AIbHBIX 0COOEHHOCTEH oOyyaronuxcs, CIIUCKa
AKCIIEPUMEHTATIBHBIX 33JaHUN, MpeIIaraéMblX B paMKax OCHOBHOTO
roCy/IapCTBEHHOI'O SK3aMEHa M0 (PU3UKE.



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ posib B IO3HAHUU OKPY/KaOIIEro MUpa.

®usznka — Hayka O mnpupozae. fBneHusa npuponpl. Pusnveckue
SABJICHUSI: MEXAHUYECKHE, TEIUIOBbIE, DJIEKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3ByKOBBIE.

dusnueckne BeMWYWHBL. M3MepeHwe (PU3NYECKHX  BEIUYHH.
Omuueckue mnpudopsl. Ilorpemnocts u3MepeHuit. MexayHapoaHas
CUCTEMa €IMHMUII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAYKH H3Y4alOT MPUPOIY.
EcTecTBeHHO-HayuYHBIM METOJ TO3HAHHUA: HAONIOJCHHE, TOCTAHOBKA
HAy4YHOTO BONPOCA, BBIIBMKEHUE TUIMOTE3, DKCIIEPUMEHT IO IMPOBEPKE
TUIO0TEe3, O0BsICHEHNE HaOmogaemMoro sBiaeHus. Omnucanue (Qu3nIecKux
SIBJIEHUI C TTOMOIIBIO MOJICIICH.

Hemoncmpauuu.

MexaHU4YecKue, TEIUIOBBIE, JJIEKTPUUYECKHUE, MArHUTHBIE, CBETOBbBIC
SIBJICHUSL.

dusnyeckue nNpudOpsl U Mporeaypa MPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
U POBBIM PUOOPOM.

Jlabopamophuie pabomot u onvimol.

Omnpenenenue 1EHbI IeIEHUS IKaJIbl U3MEPUTEIILHOTO MPUOOpa.
N3mepeHne pacCcTOsSHUMN.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TETa.

Ornpenenenue pa3MepoB MabIX TEN.

N3mepenne Temmeparypbsl MpU MOMOIIU >KUAKOCTHOIO TEPMOMETpaA H
JTaTYMKa TeMIEepaTyphl.

[IpoBeneHue uccienoBaHusl MO MPOBEPKE TUIOTE3bl: JAIBHOCTH MOJETA
IapuKa, MyneHHOr0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIBbIIE BHICOTA
MyCKa.

Paszneun 2. IlepBoHayaibHbIe CBeICHUSI 0 CTPOCHUH BellecTBA.

CrpoeHue BelllecTBa: aTOMbl U MOJICKYJbI, UX pa3Mmepbl. ONbITHI,
JTIOKa3bIBAIOIIHNE IUCKPETHOE CTPOCHHE BEIIECTRA.

JIBrxkeHue yactull] BenlecTBa. CBA3b CKOPOCTU JBUKEHHS YACTHI] C
TemriepaTypoil. bpoyHoBckoe nBrkenue, nuddysus. BzaumopeiicTBue
YaCTHIl BEIIECTBA: MPUTKEHUE U OTTAJIKUBAHUE.



ArperatHble COCTOSIHUSI BEILECTBA: CTPOCHHUE Ia30oB, KUIKOCTEH U
TBEPABIX (KPUCTALIMYECKUX) Tel. B3auMoCBs3b MEXIy CBOMCTBaMU
BEILIECTB B Pa3HbIX arperaTHbIx COCTOSIHUSX u ux
aTOMHO-MOJIEKYJISIDHBIM ~ cTpoeHHeM.  OcCOOEHHOCTH  arperaTtHbIX
COCTOSIHUM BOJIBI.

Hemoncmpayuu.

Hab6mronenmne O6poyHOBCKOTO JIBYKCHHSI.

Habmonenune nuddysun.

HabGmonenue  siBieHUM,  OOBACHSAIOIIMXCS  NPUTSDKEHUEM — WIH
OTTaJKUBAHUEM YACTHI] BEILIECTBA.

Jlabopamopnuie pabomot u onvimol.

Onenka pauaMeTpa aToMa METOJOM psAOB  (C  HCIOJIb30BAaHUEM
dbotorpaduii).

OmnbIThI 110 HAOIIOACHUIO TEIJIOBOIO PACILIUPEHUS a30B.

OnpITHl IO OOHAPYKEHUIO TEUCTBUS CHIT MOJIEKYJIIPHOTO PUTSKEHHUS.

Pasznea 3. /IBuskeHue U B3aMMOAeCTBHE TeJl.

Mexanudeckoe JABWKEHUE. PaBHOMEpPHOE U HEPAaBHOMEPHOE
newkenue. Ckopocte. CpenHsis CKOpPOCTh INpU  HEPABHOMEPHOM
JBYDKEHUU. Pacd€T myTu U BpeMEHU ABUKECHUS.

SBneHne wHepuuH. 3aKOH HWHEpUMU. B3auMOIEHCTBHE TeENl Kak
NpUYMHA W3MEHEHHS CKOpPOCTH JBWXKEHUs Tell. Macca kak Mepa
uHepTHOCTH Tena. IlnotHocTe  BemecTBa. CBfA3b  INIOTHOCTU  C
KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEILLIECTBA.

Cnita kaKk XapakTepucTHKa B3auMoAencTBys Tei. Cuita yrpyrocTy u
3akoH ['yka. M3mepeHue cuiabpl C NOMOIIBI JUHAMOMETpa. SBieHune
TATOTEHUS W cuia TsokecTu. Cuila TsKECTH Ha JPYTHX IDiaHeTax. Bec
tena. HesecomocTs. CriokeHUE CWII, HAIIPABJICHHBIX 10 OJHOM INPSMOM.
PaBropencTByromas cwi. Cuna tpeHusa. TpeHue CKOJBKEHHSI U TPEHUE
nokosi. TpeHue B pupojie U TEXHUKE.

Hemoncmpauuu.

Habmroienue MexaHu4ecKoro JBUKEHUs Tea.

N3mepenne cKoOpoCTH NPSIMOJIUHENHOTO ABUKCHUS.
Habmtonenue siBleHNUs WHEPIIHH.

Habmroienue n3MeHeHus] CKOPOCTH MIPH B3aUMOJICHCTBUU TEIl.
CpaBHEHHE Macc 110 B3aUMOJICHCTBHIO TEI.

CrnoxeHue cuJl, HalpaBJICHHBIX 110 OJHOM IIPSIMOM.

Jlabopamophuie pabomot u onvimot.



OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBUKEHUS (IIapUKa B KUIKOCTH,
MOJIEITH AJIEKTPHYECKOTO aBTOMOOMIIS M TaK J1ajiee).

Onpenenenue cpeHE CKOPOCTH CKOJIBKEHHUS OpyCKa WM HIapUKa IO
HaKJIOHHOM IUIOCKOCTH.

OrnpeneneHue mI0THOCTH TBEPAOTO Tea.

OnBITHI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh pacTsDKEeHUs (Iedopmarun)
MPY>KUHBI OT MPUII0KEHHOMN CHUIIBI.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBXKEHHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszneua 4. JlaBiieHune TBEPABIX TeJl, dKUAKOCTEN U ra3oB.

Hasnenne. CrocoObl yMEHBIIEHUS W yBEJIWYCHHS IaBIICHUS.
JlaBnenue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a OT 00bEMa, TeMIepaTyphl.
Ilepenaua naBneHusl TBEPABIMH TEIIAMH, KUAKOCTAMH M razaMH. 3aKOH
[Tackans. ITHeBMaTHUeCKrE MalIMHbI. 3aBUCUMOCTD JABJICHUS KUIKOCTH
oT rayOuHbl. ['mapocrarnueckuil nmapanokc. CooOmaronecss cocybl.
['uapaBnnvecKkre MEXaHU3MBI.

Atmocdhepa 3emnum u  armocepHoe naBieHue. [IpuyuHbI
CYILIECTBOBAHMS BO3AYLIHOW o00osouku 3emiu. Onbir Toppuyernu.
N3mepenne arMmochepHOro MAaBieHHs. 3aBUCUMOCTh aTMOCGHEpPHOTro
JABJICHUSI OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsl s u3mMepeHus
aTMOC(EPHOTO JTaBJICHUS.

JlelicTBHE XKUIOKOCTM M Tra3a Ha MOTPYKEHHOE B HHUX TEJO.
BritankuBaromnias (apxumesnona) cuiia. 3akoH Apxumena. [lnaBanue ted.
Bosgyxonnasanue.

Hemoncmpayuu.
3aBHUCHUMOCTb JABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiaeHUS )KUIKOCTHIO M Ta30M.

Coobmaromuecs CoCyIbl.

I'mppaBnuyeckuii mpecc.

[IposiBienue nelcTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT O0BbEMA MOTPYKEHHOM YacTH
T€Ja U IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITECHEHHOM )KUIKOCTH.
VYcnoBue minaBaHus TEJ: MJIaBaHUE WIM MOTPY>KEHUE TEl B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEH TeNa U KUAKOCTH.

Jlabopamophuie pabomovt u onvimol.

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM
B JKUJIKOCTh YaCTH TeJa.



Omnpenenenue  BBITAJKUBAIOWIEH  CHIBL, JCHUCTBYIOIIEWM HAa  TeEO,
MOTPYKEHHOE B JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHJIBI, JIEUCTBYIOLIECH Ha
TEJIO B KUIKOCTH, OT MACChI Tea.

OnbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKMBAIOIICH CHIIBI,
JACUCTBYIOIIEH HA TENO B JKHUIKOCTH, OT O0bEMa TOTPYKEHHON B
AKUJKOCTh YAaCTH TeJIa U OT IUIOTHOCTH >KUJIKOCTH.

KonctpynpoBanne apeomerpa WM KOHCTPYMPOBAHHE JIOAKU H
onpeesieHne €€ rpy30MoAbEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTDH. DHepPrusi.

Mexanudeckast padota. MOITHOCTb.

[IpocThie MexaHW3MBbI: pblyar, OJOK, HAKJIOHHAS IUIOCKOCTb.
[IpaBmiio paBHOBecusi pbryara. lIpumMeHeHwe TmpaBUiia pPaBHOBECHUS
peiuara kK Onoky. «3ojotoe mpaBwio» MexaHuku. KIIJI mpocteix
MexaHu3MOB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. Kunetudyeckass U NOTeHIMaIbHAs SHEPTHSL.
[IpeBpaliieHrie OJHOTO BHJIa MEXAHUYECKOW SHEPruM B APYroil. 3aKoH
COXpPaHEHUS SHEPTHU B MEXAHHUKE.

Hemoncmpauuu.

[TpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopnuie pabomot u onvimol.
Onpenenenue pabOThI CUJIbI TPEHHUS MPU PABHOMEPHOM JBUKEHUU Teia
10 TOPU3OHTAIIBHOM MOBEPXHOCTH.
HccnenoBanne yciioBruil paBHOBECHS pblyara.
N3mepenne KII/] HakKIIOHHOM IJIOCKOCTH.
N3ydenne 3aKkoHa COXpaHEHHS] MEXaHUYECKON YHEPTUH.
8 KITIACC

Paspes 6. TenuioBbie iBJICHUA.

OCHOBHBIE  TMOJIOKEHHUSI  MOJIEKYJISPHO--KHHETHYECKOW  TEOPHH
CTpoeHusl BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJeKyd. OmbITHI,
MOATBEPKIAIOIINE OCHOBHBIC ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH.

Monenu TBEpAOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSIHUMN BEIIECTBA.
Kpuctamnmueckue u amopdusie Tena. OObSICHEHHE CBOWCTB TIa30B,
KUAKOCTEM W TBEPABIX TEI HA OCHOBE IIOJIOKEHUH MOJEKYJISIPHO-
-KMHETHYeCcKoM Teopuu. C(CMauuMBaHWEe W KaNWUIAPHBIE SIBJICHUS.
TeruioBoe pacuipeHue u cxaTue.



Temmeparypa. CBs3p TeMmepaTypbl €O CKOPOCTBIO TEILUIOBOTO
IBWOKEHUS d4acTull. BrHyTpeHHsis dHeprus. CrmocoObl W3MEHEHHS
BHYTPEHHEH SHEpruu: TeIvionepenada U coBepiieHue padoThl. Bumbl
TEIUIONEpENaym: TEIIONPOBOIHOCTh, KOHBEKIUS, U3IyUYEHHUE.

KonngectBo TemnoTel. VYaenbHasd  TEINIOEMKOCTh  BEIIECTBA.
TermooOMeH m TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEIJIOBOTO OajaHca.
[ImaBneHne W OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. Y eIbHAs
Tersiora ruiaBneHus. [lapooOpazoBanue u KoHjeHcaius. Vcmapenue.
Kunenune. VYaenbHas Temiora mapooOpa3oBaHHs.  3aBUCUMOCTD
TEeMIEpaTyphbl KUIIEHUSI OT aTMOC(HEPHOTO J1aBJICHUSI.

BrnaxnocTts Bo3myxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEMJI0Ta CTOPAHUS.

[Mpunmunel  pabotel  TemnoBbix jaBurateneit KIIJ[ TermoBoro
nBuratesis. TernaoBble ABUTaTENN U 3aIIATA OKPYKAIOIIEH CpEbl.

3aKOH COXpaHEHMsI M TPEBPAIICHUS DHEPrUM B  TEIUIOBBIX
nporeccax.

Hemoncmpauyuu.

Ha6mronenue OpoyHOBCKOTO JIBHIKECHHUSI.

Ha6monenune nuddysun.

HabGnronenue siBieHU cMaurBaHUS U KaMWUIIPHBIX SBJICHUH.
HabGmroneHue TermioBoro pacmpeHus Te.

N3meHenue napieHus ra3a Npu U3MEHEHHH 00bEMa W HArpeBaHUM WU
OXJIAXKJCHUU.

[TpaBuiia u3MepeHust TeMIepaTyphl.

Bunae! Termonepenayn.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepiieHUN padoThl BHEITHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HaGnronenue xureHus.

Hab6nrogenue noctosiHCTBa TeMITepaTyphl MpH MJIaBJICHUU.
Mojenu TemoBbIX JIBUTATEIICH.

Jlabopamophuie pabomot u onvimot.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI 1O BBIPAIIMBAHUIO KPUCTALIOB TOBAPEHHOM COJIM WJIU caxapa.
OnpIThl IO HAOTIOJIEHUIO TEIUIOBOTO PACIIUPEHUSI Ta30B, KUIAKOCTEH U
TBEPABIX TEIL.

Onpenenenue gaBiaeHUs BO3yXa B Oa/sIOHE IIMPUIIA.



OneIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJIEHUS BO3JlyXa OT €ro
00BbEMa U HArpEeBaHUS WM OXJIAXKICHUSI.

[IpoBepka TrHUIOTE3bl JUHEHHOW 3aBUCHUMOCTH JJIMHBI  CTOJOMKA
KHUIKOCTH B TEPMOMETPUUECKOMN TpyOKe OT TeMIIepaTyphl.

HabGmionenne w3MeHEHHS BHYTPEHHEH OSHEpPruu Teida B pe3yJbTare
TEIUIONepeIaun U PadOTHl BHEIIHUX CHIL.

UccnenoBanue sBICHUS TEIIOOOMEHA MPU CMEUIMBAHUU XOJIOJHOM H
ropst4e BOJIBL.

OnpeneneHue KOJIMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJOW  IpHU
TEII000MEHE C HarpeThIM METAJUTMYECKUM IIMIIUHIPOM.

Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccenenoBanue nporecca UCHapeHus..

Ornpenenenne OTHOCUTENBHOM BIIAXKHOCTU BO3IyXa.

Ornpenenenue yAaenbHON TEIUIOTHI IIJIABJICHUS JIbJIA.

Pa3nen 7. JnekTpuyeckue U MATHUTHbIE SIBJICHUS.

Onexktpu3aumss Ten. JIBa  poma  DNEKTPUYECKUX  3aps/iOB.
BzaumopeiictBue 3apsukeHHBIX Tell. 3akoH KyioHa (3aBUCHMOCTBH CHIIBI
B3aMMO/JICHCTBUS 3aPSKEHHBIX TEJ OT BEJIMYMHBI 3apPSI0B U PACCTOSHUS
MEXIy TeIaMu).

DnekTpuueckoe Tmosne. Hanpsok€HHOCTh  3JIEKTPUYECKOro  MOJIS.
[IpyHIMO CyNeprno3uIMU 3IEKTPUUECKUX TMoJied (Ha KadeCTBEHHOM
YpPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DIEMEHTAPHBIN JIEKTPUUYECKHI
3apsn. Crtpoenune aroma. [IpOBOAHWMKM H  JUAJIEKTPUKHU. 3aKOH
COXpaHEHUS IEKTPUUECKOIO 3apsiia.

OJEKTPUYECKUN TOK. YCJIOBUSA CYHIECTBOBAHUS JJIEKTPUUYECKOTO
TOKa. VICTOYHUMKHN MOCTOSHHOTO TOKa. [[eWCTBUS 3JIEKTPUYECKOrO TOKA
(TerIoBOE, XUMHUUECKOE, MAarHUTHOE). DJIEKTPUUYECKUN TOK B HKHUIKOCTSIX
U Tra3ax.

OnekTpuueckas nenb. Cuia ToKa. DIJIEKTPUYECKOE HAIpPsKEHHE.
ComnpoTuBieHHEe NPOBOJHUKA. YJIEIbHOE CONMPOTHUBJIEHUE BEIIECTBA.
3akoH Oma nns yuactka nenu. llocienoBarenbHoe W mHapajieIbHOE
COEJIMHEHHE MTPOBOJTHUKOB.

Pabota 1 MOImHOCTH AeKTpUYecKoro Toka. 3akoH [xoyns—Jlenna.
DneKTpuYecKre IENu U MOTPEeOUTETN DICKTPUUECKON SHEPIUH B OBITY.
KopoTtkoe 3ambikanue.

ITocTrosiHHBIE MarHuThl. B3auMoOJelCTBUE MOCTOSIHHBIX MarHUTOB.
MaruauTtHO€e noje. MaraHuTHoOE noJje 3eMJIM U €ro 3Ha4€HUe IS )KU3HHU Ha



3emne. OmbIT Opcrena. MarHWTHOE TIOJIE  DJIEKTPUYECKOTO TOKA.
[IpumeHeHne 3IEKTPOMArHUTOB B TEXHUKE. J[€HCTBME MAarHUTHOTO OIS
Ha TMPOBOAHUK C TOKOM. OJEKTPOABUTrATEIb IOCTOSHHOIO TOKA.
Hcnonp30BaHue 3IEKTpOABUTATENCH B TEXHUYECKHX YCTPOMCTBAaX M Ha
TPaHCIIOPTE.

Omneitel - ®apagesd. SfIBaeHue  DIEKTPOMAarHUTHOM — MHIYKIIHH.
IIpaBuno  Jlenua. DIIEKTPOreHeparop. CriocoObl  TOMy4YeHUs
ANEKTPUUECKOM JIHEPruu. IJIEKTPOCTAHIIMM HAa  BO30OHOBIISIEMBIX
HMCTOYHUKAX SHEPrUHU.

Hemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa po/ia 3JIEKTPUUECKUX 3aPSAIOB M B3AUMOJICVCTBUE 3apsIKEHHBIX TEll.
Y CTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATHYECKAs] HHAYKIHA.
3aKOH COXPAHEHUS ANEKTPUUECKUX 3aPAIOB.
[TpoBOAHUKY U AUDIICKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
N cTOYHMKY TOCTOSIHHOTO TOKA.
JIeHlCTBUS JIEKTPUIECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B )KUIKOCTH.
["a30BbIi1 pa3psa.
N3mepeHne CUibl TOKa aMIIEPMETPOM.
N3mepeHne 3IeKTpUueCcKOro HaNpsKEHUS! BOJIbTMETPOM.
Peocrar n MarasuH COnpoOTHBIIECHUN.
B3anmopericTBrEe NOCTOSTHHBIX MATHUTOB.
MopenrpoBaHue HEBO3MOKHOCTH Pa3/IeJICHUs MOJIHOCOB MAarHUTA.
MopaenrpoBaHuEe MarHUTHBIX TOJIEW MOCTOSSHHBIX MarHUTOB.
OmneiT Opcrena.
MarauTHoO€E noje ToKa. DJIEKTPOMArHHUT.
JleficTBHE MarHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATEIb IOCTOSHHOTO TOKA.
UccnenoBanue sIBIECHUS 3JIEKTPOMAarHUTHON MHAYKIINH.
Omnbrter ®apages.
3aBUCUMOCTh HAIpaBJCHUS HMHAYKIIMOHHOIO TOKA OT YCJIOBUH €ro
BO3HUKHOBEHHUS.
DIEKTPOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamophuie pabomot u onvimot.



OneITel 1O HAOMIONCHHUIO DJICKTPH3AIMK Tel WHAYKIUCH W TIpH
COMPUKOCHOBEHUH.

UccnenoBanne nEMCTBUA SIEKTPUYECKOTO IO HA MPOBOJAHUKH H
TURJIEKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHie HaPsIAKEHUS.

HccnenoBanne 3aBUCHMOCTH CWJIBI TOKa, UAYIIETO YEPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOIINE 3aBUCHUMOCTD 3JIEKTPUYECKOTO
COMNPOTUBJICHUSI TPOBOJHUKA OT €ro JJIUHBI, IUIOMIAAN IONEPEYHOTO
CEUYEHUS U MaTepHaa.

IIpoBepka mnpaBuia CIOXKEHHS HAINPSIKEHUM NpH MOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia A CUJIBI TOKa NPU MNapaJljieIbHOM COEAMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
OnpeneneHue MOIIHOCTUA AJEKTPUUECKOTO TOKa, BBIACISIEMONM Ha
pe3ucrope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MIYLIETO 4Y€pe3 JIAMIIOUYKY, OT
HaIpsDKECHMS HA HEW.

Onpenenenue KIIJ[ narpeBares.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MAarHUTOB.
N3ydyeHnne MarHUTHOrO TIOJISl TOCTOSIHHBIX ~MArHUTOB TMPU  HX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne necTBUS 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPENKY.
OneITel, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBUS
KAaTYIIKU C TOKOM M MarHuTa OT CHJIbl TOKa U HamlpaBJieHUS TOKa B
KaTyIIIKE.

N3ydenne neiicTBUSI MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
KoHcTpynpoBanue 1 uzydeHue padoThl 3JEKTPOIBUTATENS.

N3mepenne KII/] anexTpoaBuraTebHON yCTaHOBKH.

OnbITEI MO UCCIAEAOBAHUIO SIBICHUSI DJIEKTPOMATHUTHOW WMHIYKIIUU:
HCCIICIOBAHUE W3MEHEHHMI 3HAYEHUS W HaIpaBICHUS HHAYKIMOHHOIO

TOKaA.
9 KJIACC

Pa3znen 8. Mexanudeckue ABJICHHUS.



Mexannueckoe aprkeHue. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTD MEXaHNYECKOT O JBHKCHUS. PaBHOMEpHOE
IIPSAMOJIMHEHOE nBHKeHne. HepaBHOMEpHOE NIPAMOIMHENHOE IBUKEHHUE.
Cpennss 1 MTHOBEHHAsI CKOPOCTh TeJa MPYU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne.  PaBHOYCKOpPEHHOE — NPSIMOJIMHEMHOE  JBHKCHHE.
CBobonnoe nagenue. OnbIThl ['anues.

PaBHomMepHOE nBHKEHHME NO OKpyXHOCTH. Ilepmon m dyacrtora
oOpawienusi. JluneliHass u yrioBas CKOpocTH. LleHTpocTpemuTenbHOe
YCKOpEHHE.

IlepBoiii 3ak0H Hprotona. Bropoit 3akoH Herotona. Tperuii 3akoH
Hprorona. [IpuHIMI cynepno3uuuu Cuil.

Cuna ympyroctu. 3akoH I'yka. Cuina TpeHMs: cuila TpEHHUs
CKOJIB)KECHMSI, CHJIA TPEHUSI TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOPEHHE
cBoOOgHOrO majeHusa. JIpwxkenuwe maHeT Bokpyr Connuna. Ilepsas
KOCMHMYECKasi CKOPOCThb. HEBECOMOCTD U EpETpy3KHU.

PaBHOBecue MarepualibHOW TOYKUA. AOCONIOTHO TBEPAOE TEIO.
PaBHOBecue TBEPAOro Tejla € 3aKpEIIEHHOM OCBIO BpalleHusA. MOMEHT
cuisl. LlenTp TsxecT.

Nmnynee Tenma. N3menenne wummynbca. MMmynbCe cumbl. 3akoH
COXpaHEHMS UMITyJIbCa. PEakTHBHOE NBUKEHUE.

Mexannyeckass pabotra M MouiHocTh. Pabora cun  TsbKecTw,
ynpyroctu, Tpenus. CBs3b 3Hepruu u padotsl. [loTeHnnanbHas 3Heprus
TeJa, MOJHATOTO HaJ MOBEPXHOCTBIO 3eMiM. lloTeHumanbHas sHeprus
cxaTou npyxuHbl. KuHetnueckas sHeprus. Teopema O KHMHETHYECKOU
DHEPrUr. 3aKOH COXPAHEHUS MEXAHUYECKOU SHEPIHH.

Hemoncmpauuu.

Habmtoienne MexaHU4ecKOro JABMKEHUS Tela OTHOCUTEIHHO Pa3HBIX TE
OTCYETA.

CpaBHEeHHE IyTeld W TPACKTOPHUM JIBM)KEHHMS OJHOIO M TOTO K€ Tena
OTHOCUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne cKopoCTH U YCKOPEHHUS PSIMOJIMHENHOTO IBUKECHUS.
HccnenoBanne npu3HaKkoB PaBHOYCKOPEHHOTO IBUKEHUS.

Habmtoienue nBIKEHUs Tela o OKPYKHOCTH.

HabOmronenue MexXxaHW4eCKUX SIBJICHUM, MPOUCXOJAIIMX B CHCTEME
orcuéra «Tenexka» Ipu €€ PaBHOMEPHOM U YCKOPEHHOM [BWKECHUU
OTHOCHUTENBHO KaOnHeTa (GU3NKH.



3aBUCUMOCTh YCKOPEHHMS TeJla OT MacChl Teja U JACHCTBYIOIICH Ha HEro
CUJIBIL.
HabGnronenue paBeHCcTBa CUIT IPU B3aUMOJICUCTBUM TEJI.
N3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKEHUU.
Ilepenaya umIryabca Mpy B3auMOJEHCTBUU TEN.
[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOJICHCTBUU TEIL.
CoxpaHeHue UMIyJibca NpU HEYTPYTOM B3aUMOJACHCTBUM.
CoxpaHeHne UMITYJIbCa pU a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBUU.
Hab6mronenue peakTUBHOTO JIBUKEHUSI.
CoxpaHeHHe MEXaHMYECKON YHEPTHH MTPH CBOOOTHOM A ICHUH.
CoxpaHeHHe MEXaHWYECKOW »SHEpPruu TMpuU JABWKCHHHM Tela MOJ
JNEHUCTBUEM IIPYKUHBI.

Jlabopamophuie pabomot u onvimol.
KoncTtpyrnpoBanue TpakTta sl pa3roHa M JajJbHEWIIEr0 PaBHOMEPHOIO
JBIKCHUS TIAPUKA U TEICKKH.
Omnpenenenne CpemHEH CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBHKCHHUS
IapyKa 10 HAKJIOHHOW IUTOCKOCTH.
Ornpenenenue yCKOpeHHUsl Tela MPU PABHOYCKOPEHHOM JABUKEHUH 10
HaKJIOHHOM IUIOCKOCTH.
UccnenoBanne 3aBUCUMOCTH MYyTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauaJbHOM CKOPOCTH.
[IpoBepka THUMOTE3bl: €CAU TPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HayaJbHOM CKOPOCTH IIyTH OTHOCSITCA KAaK Psii HEUETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.
UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHMSI CKOJBXEHUS OT CHIIBI
HOPMAaJbHOTO JIABJICHHUSI.
Onpenenenne kodhPUIeHTa TPEHUS CKOJIBKEHUS.
Ornpenenenue KECTKOCTU NPYKUHBI.
Onpenenenue pabOThl CUJIbI TPEHUSI MPU PABHOMEPHOM JIBDKCHUU Tella
10 TOPU3OHTAIIBHOM MOBEPXHOCTH.
Onpenenenne pabOThl CUJIBI  YOPYTOCTU TMpU  TMOABEME Tpy3a C
MCITIOJIb30BAaHUEM HEIMOJABMKHOTO U MOABUKHOTO OJIOKOB.
N3ydenne 3akoHa COXpaHEHUS IHEPTUH.

Paznen 9. Mexannueckue KoJieOaHUs U BOJIHbI.

Koneb6arenbHoe nBukenre. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIA:
Mepuoj, 4YacToTra, aMIUIUTyAa. MaremMaTU4ecKuil W NOPYKUHHBINA
MasaTHUKH. [IpeBpaliienne sHepruu mpu Koyie0aTeIbHOM JIBHIKCHHH.



3aryxawomue kojeOanus. BreiHyxaeHHble KojeOanusa. Pe3oHaHc.
Mexannueckre BOJIHBI. CBOKMCTBA MEXAaHWYECKUX BOJH. [IpomonbHbIE U
MonepeyYHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh €€ paclpOCTPaHEHUS.
MexaHn4YecKue BOJIHBI B TBEPIOM TEJE, CEICMUYECKUE BOIHBI.

3Byk. ['pomkocTh 3Byka u BbICOTa TOHA. OTpa)keHHE 3BYyKa.
Wudpa3Byk u yabTpa3ByK.

Hemoncmpayuu.

HaGmronenue xoneGaHuil Ten MOJ ACHUCTBUEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha TMPYKUHE.

Habmroienue BBIHYXIEHHBIX KOJIe0aHUI 1 pe30HAHCA.

PacnipocTpaneHue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIN).
HaGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnuie pabomot u onvimol.

Omnpenenenve dYacTOThl W MepUOJa KoieOaHMM MaTeMaTHYeCKOTro
MasiTHUKA.

Onpenenenre 4acToThl U Meproa KojieOaHu MPY>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH NepHOJa KoeOaHUI NOJBEIEHHOIO K HUTH
rpy3a OT JAJUHbI HUTH.

HccnenoBanre  3aBUCUMOCTH — NEpPHOJA  KOJIEOAHUH MNPy KUHHOTO
MasiTHUKA OT MacChl Ipy3a.

[IpoBepka HE3aBUCUMOCTH Iepuoja KojaeOaHui rpysa, NOJBEUIEHHOIO K
HUTH, OT Macchl Ipy3a.

OnpIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTh Tlepuojia  KoJebaHui
MPY>KMHHOTO MasgTHUKA OT MACChl IPpy3a U KECTKOCTH MPYKUHBI.
W3mepenne yckopeHus CBOOOJHOIO MaJeHHUs.

Pasgen 10. DiieKTpOMarHuMTHOE I0JIe M JJIEKTPOMATHUTHBIE
BOJIHBI.

DJIEKTPOMArHUTHOE IIOJIE. DJIEKTPOMAarHUTHbIE BOJHBI. (CBOMCTBa
ANEKTPOMArHUTHbIX  BOMH.  [llkama  3JIEKTPOMAarHUTHBIX  BOJIH.
Hcnonb30BaHre 3EKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DIIeKTpOMaruuTHas mnpupoga ceera. CKoOpocTh cBeTa. BOJHOBBIE
CBOMCTBA CBETA.

Hemoncmpauuu.

CBoiICTBa JIEKTPOMArHUTHBIX BOJIH.
BouiHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie pabomot u onvimol.



N3yyeHne CBONCTB AJCKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHIBHOTO
Tenedona.

Pa3zgea 11. CBeToBbIe SIBJICHHS.

JlyueBas wmopnenb cBera. Mcrounuku cBera. [IpsmonuueitHoe
pacnpoctpanenue cBera. 3armenus CousHia u Jlynel. OTpaxkeHue cBera.
IImockoe 3epkano. 3aKOH OTPaKEHHUsI CBETA.

[Ipenomnenne cBera. 3akoH IpenomiieHUs cBera. IlomHoe
BHYTPEHHEE OTpa)k€Hue cBeTa. Vcmonb30BaHWE MOJHOTO BHYTPEHHETO
OTPaKECHUS B ONITUYECKUX CBETOBOJAX.

JIunza. Xon nyueit B nuH3e. Ontuueckas cucrema ¢oToamnmnapara,
MHUKpOCKOIIa U TejlecKomna. [ 1a3 kak ontuyeckas cuctema. bin3opykocTsb
U JalbHO30PKOCTb.

Paznoxenue 6emoro ceera B criektp. OmnbiTel HetoToHA. CrioskeHue
CIEKTPAJIbHBIX LIBETOB. /{ucnepcus cBera.

Hemoncmpayuu.

[IpsmonuHeHOEe pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300pakeHUM B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaiax.
[Ipenomienue cera.

Onrtuyeckuii CBETOBO/I.

Xop jtydeil B coOmparonieit JIMH3e.

X0 1y4er B pacCEerBaroIIECH JIUH3E.

[Tomyyenue n300pakeHU ¢ TOMOIIBIO JINH3.

[Tpunanmn neictBus GoToanmapaTa, MUKPOCKOTA U TEIECKOIIA.
Mopens rma3sa.

PaznosxeHue 6en0ro cBera B CHEKTP.

[Tomyyenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimol.

HccnenoBanre 3aBUCHUMOCTH yria OTPa)KEHUS CBETOBOTO Jyya OT yria
MaJICHHUS.

N3yuenune xapakTepucTuk n300paxeHus MpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTila MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIiia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

[Tonyyenue n300pakeHUil ¢ TOMOLIBIO COOMPAIOIIEH JINH3BI.
Omnpenenenre pOKyCHOr0 pacCTOSIHUS U ONTUYECKOM CHIIbI coOnparomien
JINH3BI.

OnBITHI IO PA3IOKEHHUIO OEJIOr0 CBETA B CIIEKTP.



OnBITHl IO BOCTIPUATHIO I[BETA MPEIMETOB IMPH WX HAOIIOJCHUU dYepes
LIBETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBanTOBLBI€E SIBJIEHHS.

OmneiTel Pezepdopna u mianerapHas mojens aroma. Moziens atoma
bopa. Ucnyckanue u nornonieHue cBera atromom. KBaHtsl. JInHeiuaTeie
CIEKTPHI.

PamnoaktuBHOCTE. Anb(da-, O6eTa- u ramma-usznydenus. CTpoeHwHe
aTOMHOTO sAnpa. HykiloHHasg Mojenb aroMHOro siapa. HM30Tombl.
PannoaktuBHbIe npeBpaiienus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MAaCCOBOTO
4yucell. JHEPrusl CBsI3U aTOMHBIX siaep. CBsI3b MacChl ¥ dHEpruu. Peakiuu
cuHTe3a u Aenenus saep. Mcrounnku sueprun CoJiHIA U 3BE3].

SnepHas sHepreTuka. [IeWCTBHUS pPagUOAKTUBHBIX M3JIyYECHHUM Ha
KUBbIC OPTaHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MTOTJIONIECHUS.

CrexTpbl pa3Iu4HbIX ra3oB.

CnekTp Bogopo/a.

Ha6mronenue Tpekos B kamepe Bunbcona.

PaboTa cuéruyrka HOHU3UPYIONTUX U3ITYICHUH.

Peructpanus nznydeHus: IpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamophuie pabomovt u onvimol.

HaGnrofgeHue CrionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.
UccnenoBanre TPEeKOB: U3MEPEHUE DHEPTUM YACTUIIBI MO TOPMO3HOMY
nytu (1o poTtorpadusim).

N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOPUTEIBLHO-00001HAK NI MOAYJIb.

[ToBTOpHUTETHEHO--0000MIAONIN  MOAYJb  TPEIHA3HAYCH IS
CHUCTeMAaTH3allud W OOOOIIEHHs] MPEIMETHOTO COJEP>KaHUS M OIbITa
JeSTENBHOCTU, IPUOOPETEHHOTO TIPU U3YUYEHUU BCEro Kypca (pusuku, a
TaKXe Uil TIOJATOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY IIO
busuKe 11 00y4YaroIUXCsl, BEIOPABIINX 3TOT YUEOHBIHN MpeMET.

[Tpu W3YUYCHUH JTAHHOTO MO/TYJISI peanu3yroTcs u
CHUCTEMATU3UPYIOTCS BHUJIBI  JIEATEIIbHOCTH, Ha OCHOBE KOTOPBIX
oOecrieynBaeTcsd  JIOCTHKEHUE TMPEAMETHBIX U METalpeIMETHBIX
IJIAHUPYEMBIX pE3yIbTaTOB oOy4eHus, dbopmupyercs
€CTECTBEHHOHAy4YHas TPaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB
WCCIICTIOBAHUS SIBIICHUIM TPUPOJbI W TEXHUKHU, OBJAJCHUE YMECHUSIMU



OOBSACHATh (PU3WUYCCKUE SBIICHUS, TPUMEHSA IOJyYCHHBIC 3HAHUS,
pelIaTh 3a/1a4M, B TOM YHCJIE KAY€CTBCHHBIE U SKCIIEPUMEHTAIIBHBIE.
[IpyuHIMNIMANBEHO AEATEIIBHOCTHBIA XapakKTep MJaHHOIO paszena
peanu3yeTcs 3a CU€T TOTO, YTO OOYYalolluecs BBIMOJIHSIOT 3aJaHUs, B
KOTOPBIX UM MPEJIAracTCs:
Ha OCHOBE IOJIYYEHHBIX 3HAHUN paclo3HaBaTh U HAYYHO OOBSICHATH
(bu3uYecKue ABICHUS B OKPY’KAOIICH MPUPOJIE U TIOBCETHEBHOM JKU3HM;
UCIIOJIb30BaTh HAYYHBIE METOJbl HCCIEOBaHUS  (U3UUECKUX
SABJICHUM, B TOM UYHCIE Uil TPOBEPKU TUINOTE3 U IOJIYYECHUS
TEOPETHUYECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBHI HAWOOJiee BAXKHBIX JIOCTHIKCHHUI
COBPEMEHHBIX TEXHOJIOTUW, HAIPUMED, IMPAKTUYECKOrO0 HUCIOJIb30BAHUS
Pa3IMYHBIX MCTOYHUKOB DHEPIrMHM HA OCHOBE 3aKOHA IMPEBPALICHUS U
COXPAHEHHUs BCEX U3BECTHBIX BUIOB SHEPIUH.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
HO ®U3UKE HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30BAHUA

N3yuenne ¢Gu3MKH Ha YpPOBHE OCHOBHOTO OOIIETo 0Opa3oBaHUS
HalpaBJICHO Ha JOCTHUXKEHUE JIMYHOCTHBIX, METAlpEeJAMETHBIX H
MPEMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

B pesynbrare uzyueHus (PU3MKM HA YpPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBanus y oOydvaromierocss OyIyT CGHOPMUPOBAHBI CIIETYIOIINE
JUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) naTpUOTHYECKOr0 BOCIMTAHUS:

— TMPOSIBJICHWE HWHTEpPECa K HCTOPUM H COBPEMEHHOMY COCTOSIHUIO
pOCCHIICKOI (hU3MUECKON HAyKH;

— IICHHOCTHOE OTHOUIIEHUWE K JOCTHKECHHUSIM POCCUMCKUX YUYEHBIX-
-(pU3UKOB;

2) rpa:kIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCTINTAHUA:

— TOTOBHOCTb K AaKTUBHOMY Yy4YacCTHUIO B OOCYXXJIEHHU OOIIECTBEHHO
3HQYUMBIX M OTHYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUUYECKUM
MIPUMEHEHUEM JOCTHKEHUN (DU3UKH;

— OCO3HAHME BAXKHOCTH  MOPAIBHO--3TUYECKUX  IPUHIIUIIOB B
NESITEIIbHOCTU YYEHOTO;

3) 3¢TeTHYeCKOro BOCIIUTAHMS S

— BOCIPHSTHE JCTETUYECKUX KadecTB (U3MUECKONM Hayku: e€
rapMOHUYHOTO TTOCTPOCHHUSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHMS:

— OCO3HaHUE IIEHHOCTH (PU3MUECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa
MMO3HAHUSI MHpA, OCHOBBI Pa3BUTHUS  TEXHOJOTHM, Ba)KHEUILEH
COCTaBJIAIOIIEN KyIbTYPBHI;

— pa3BUTHE HAay4YHOU JT10003HATETHPHOCTH, MHTEpEeca K
HCCIIEIOBATENBCKOMN AESITENbHOCTH;

5) ¢dopMupoBaHusi KyJbTYpbl 3I0POBbS M 3MOLHOHAJIBLHOIO
0J1aronoJry4ms:

— OCO3HaHHE IIEHHOCTH O€30IMacHOTO o0pa3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXKHOCTU MPaBHJI 0€30MaCHOTO TMOBEICHHS Ha
TPAHCIIOPTE, HA JIOPOTrax, C AAEKTPUUECKUM U TEIJIOBBIM 000pYAOBaHUEM
B JIOMAIITHUX yCJIOBUSIX;



— chopMupoBaHHOCTh HaBbIKa pedieKcuu, MpU3HAHUE CBOETO MpaBa Ha
OIIMOKY U TaKOTO € MpaBa y APYyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— aKTUBHOE y4acTHE B PEUICHUU MPAKTUYECKUX 3a7a4 (B paMKax CEMbH,
oOpa3oBaTeIbLHON OpraHW3alWK, TOpPOJa, Kpas) TEXHOJOTHYECKONH W
COILIMAJILHON HAIPaBJIECHHOCTH, TPEOYIOMIMX B TOM YHCIIE U (DU3UYECKUX
3HAHMU;

— HWHTEpeC K MPaKTUYECKOMY H3Y4YEHHIO TMpodeccuil, CBS3aHHBIX C
bu3HKOii;

7) 3K0JI0THY€eCKOTr0 BOCIIUTAHMS:

— OpHUEHTallUs Ha MpUMeHeHUe QU3NUECKUX 3HAHUM JUJIS pelieHus 3a1a4y
B 00J1aCTH OKPY’KAOIIECH CpEbl, TUIAHUPOBAHMSI TTIOCTYIKOB U OIICHKU HX
BO3MO>KHBIX MTOCJIEACTBUN JIJIs1 OKPYKAIOILIEH CPEIbI;

— OCO3HAHUE TJIOOAIBHOIO XapakTepa dKOJIOTMUYECKUX MpoOJieM U MmyTei
WX PEILICHHUS;

8) amanTranmum K M3MEHSOIIUMCH YCJIOBHSAM CONHAJIBHOH H
NPUPOJHON Cpeabl:

— MOTPEOHOCTh BO B3aMMOJICUCTBUM TPHU BBITOJHEHUH UCCIIEIOBAHUN U
MPOEKTOB (PM3MUECKOW HAIMPABICHHOCTH, OTKPHITOCTh OMBITY W 3HAHHIM
IPYTUX;

— TMOBBIIIEHUE YPOBHS CBOECM KOMIIETEHTHOCTH 4Y€pe3 MPaKTHUUYECKYIO
NESATENbHOCTD;

— TOTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHHUM, B TOM YHCIIE
(bOopMyIHUPOBaTh WACH, TIOHATHS, TUIIOTE3b O (PU3UYECKUX OOBEKTaX W
SBJICHUSX;

— OCO3HaHHE ACPUIUTOB COOCTBEHHBIX 3HAHWUA M KOMIIETEHTHOCTEH B
o0mactu (HU3HKH;

— IJIAHUPOBAHKE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (PU3MUECKHUX
3HAHM;

— CTPEMJICHHE aHaJU3UpPOBATh W BBISIBISATH B3aMMOCBS3U TMPUPOIbI,
oOIIIeCTBa U KOHOMHKH, B TOM YHCJI€ C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHM;

— OLICHKA CBOMX JEHCTBHUI C YYETOM BIHSHUSA Ha OKPYXAIOIIYIO Cperdy,
BO3MOYKHBIX TJIOOQTBHBIX TIOCTIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI



B pesynapraTe ocBOeHMS NporpaMmbl MO (PU3MKE Ha YPOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHusi y  oOywaromierocss — OyayT
C(OpMHUPOBAHBI  MeTAaNpeAMeTHbIe  Pe3yJbTaThbl,  BKJIIOYAIOIINE
MI03HABaTEJIbHbIC YHHUBEpCAIbHbIE yueOHbIe JEeUCTBUS,
KOMMYHHKATHBHBIC YHHUBEpCAIbHBIC YUEOHbIC NEHUCTBUS, PETYJISTUBHBIC
YHHUBEpCaJIbHbIC yueOHbIC HEUCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Bba3oBble Jioruueckue aeiicTBUs:
BBUIBJISITh W XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(s1BICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN TMPHU3HAK KiIacCU(PUKAIIMKN, OCHOBAHUS
111 00001IEHNS 1 CPaBHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUYUST B PacCMaTPUBAEMBbIX
dakTax, MaHHBIX M HAOMIOACHHUAX, OTHOCSIIMXCA K (U3MUECKUM
SIBJICHUSIM;
BBISIBJISITh NIPUYMHHO--CJICJICTBEHHBIC CBSA3U MPU M3YyUYCHUU (PUBNUECKUX
SIBIICHUH U TIPOIIECCOB, JIeJaTh BHIBOJBI C HCIIOIH30BAHUEM JI€TyKTHBHBIX
Y WHIYKTUBHBIX YMO3AKITIOUCHUH, BBIBUTATh TUIIOTE3bI O B3aUMOCBS35X
(U3UYECKUX BEIIMYWH;
CaMOCTOATENILHO BBIOMPATh CIOCOO pelieHuss y4eOHOW (HU3MUecKoit
3a/lauyu (CpaBHEHHUE HECKOJIBKHUX BapHAHTOB PEIICHHs, BHIOOp Haumbosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareabckue JeiCTBUS:
MCII0JIb30BATh BOIPOCHI KaK MCCIIE0BATEIbCKUNA HHCTPYMEHT TTO3HAHMUS;
MPOBOJUTH IO  CAMOCTOSITEIbHO  COCTaBJICHHOMY TIUIAHY  OTIBIT,
HECIIOKHBIN  (DU3MUYECKUN OKCIIEPUMEHT, HEOOJBIIOE WCCIICOBAHNE
(U3UYECKOTO SBJICHUS;

OIICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(POPMAIIUIO,
MOJTyYEHHYIO B XOJI€ UCCIIEIOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENLHO  (OPMYIUPOBaTh  OOOOMMIEHWS ¥  BBIBOJABI  IIO
pe3yibTaTaM MPOBEAEHHOTO HAOIIOACHMS, OTIBITA, HCCICAOBAHUS;
MPOTHO3MPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (U3NUECKUX
MPOIIECCOB, a TaKXKE BBIABUTATH MPEANOJIOXKEHUS 00 HUX Ppa3BUTUU B
HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undgopmaumeii:



NPUMEHSATH Pa3UYHbIC METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI IIPU TIOMCKE U

otOope MHGOPMAIMM WU JaHHBIX C YYETOM MPEMJIOKEHHOW Yy4deOHOM

¢buznueckoil 3aaauu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIHIO

pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

CaMOCTOSITENTFHO ~ BBIOMPAaTh ONTUMANbHYIO (OpMYy TpPEICTaBICHUS

uHbOpMAIlMM W WUIIOCTPUPOBATh pEUIaeMble 3aa4ll HECIOKHBIMH

CXe€MaMHu, IMarpaMMaMiy, HHOU rpauKoi U MX KOMOMHALIUAMH.
KomMmyHnkaTHBHBIC YHHBeEpcaIbHbIe yueOHbIe 1eHCTBHUS:

B Xoje oOCyXJeHusl yd4eOHOTO MarepHalia, pe3yibTaToB J1IaOOpaTOPHBIX

paboT 1 MPOEKTOB 33aJaBaTh BOMPOCH! MO CYMIECTBY 0OCYXIaeMO TeMbI

U BBICKa3bIBaTh W], HALIEJICHHBIC HA PEIICHUE 3a7aul U MOJAepKaHHUe

OsaroenaTeIbHOCTH OOILIEHNUS;

COIOCTABJIATh CBOU CYXKJIEHHUS C CYXACHUSMU JIPYyTMX YYaCTHHUKOB

auanora, OOHapyKMBaTh Pa3INdne U CXOJACTBO TO3HIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YJIbTAaThl BBIIOJHEHHOTO (PU3UYECKOTO

OmbITa (AKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOEKTA);

NOHMMAaTh W HUCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHAHOH U

WHAMBUAYyAIbHON pabOThl TMPH PEIICeHWH KOHKPETHOW (U3UYECKOM

poOJIeMBI;

IPUHUMATh 1IEJI1 COBMECTHOU JEATEIbHOCTH, OPraHU30BbIBATH JAECUCTBUSA

no e€ JOCTWXKEHHUIO: paclpeAeisiTh pOJiH, OOCYX JaTh IPOLECCH U

Pe3yNbTaThl COBMECTHOM pabOThI, 00001I1aTh MHCHHS HECKOJIBKUX JIFO/ICH;

BBITIOJHSATH CBOIO YaCTh PaOOTHI, IOCTHUrasi KAYECTBEHHOTO PE3yJIbTaTa Mo

CBOEMY HANpaBJIECHUI0O U KOOPAUHHUPYS CBOM JEHCTBUS C APYyTUMHU

YJIeHaMU KOMAaH/Ibl;

OLIEHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHSIM,

CaMOCTOSITENTEHO C(POPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOICHCTBHSL.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanms:

BBISIBJISITH MPOOJIEMBI B )KMU3HEHHBIX U YUEOHBIX CUTYyAIHsIX, TPEOYIOMUX
JUISE perieHust GU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PA3IUUHBIX TOAXOJaX TMPHUHATUS PEIICHUM
(MHIUBUAYyATbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHHUNA
rpynmnoi);



CaMOCTOSITENTFHO COCTaBISTh AJITOPUTM pelIeHUus (U3NYECKOW 3amadu
WIM IUIaHa MCCIENOBAaHHA C YYETOM HMEIOUIMXCA PECYpPCOB W
COOCTBEHHBIX  BO3MOXKHOCTEH,  apryMEHTHpPOBaThb  IpeJiaraeMble
BApUAHTHI pELICHUM;
JIeN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOIMOHAJIBHBIN HHTEJJIEKT:
JaBaTh aJ€KBATHYIO OLEHKY CUTYyallMu U MpeJiarath 1jiaH e€ N3MEHEHNUS,
OOBSICHATh NPUYMHBI JOCTIXKEHHUS  (HEAOCTHXKEHUS) PE3yJbTaTOB
JESITEIbHOCTH, AaBaTh OLEHKY PUOOPETEHHOMY OIBITY;
BHOCUTH KOPPEKTHUBBI B JIEATEIBLHOCTh (B TOM YHKCJE B XOJ BBITOJIHEHUS
(GuU3MYECKOr0 HWCCIENOBaHWs WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBIIMXCS CHUTYyallUd, YCTAHOBJIEHHBIX OILIMOOK,
BO3HHMKIIMX TPYIHOCTEM;
OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEJIH U YCIOBHUSIM;
CTaBUTH ce0s1 Ha MECTO APYToro 4ejaoBeKa B XOJ€ CIOopa WM JAUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYTOro;
IpU3HaBaTh CBOE MPaBO HAa OLIMOKY MpU pElIeHUH (PU3MUECKHUX 3a]ad
WIM B YTBEPKICHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ MIPaBO JPYTOro.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyueHuss B 7 KJacce INpeAMETHbIE pE3yJbTaThl Ha
0a30BOM  YpPOBHE  JIOJDKHBI ~ OTpaXkaTb  COPMHUPOBAHHOCTb Y
00y4aroIuXxcss YMEHHIA:

WCIIONB30BaTh  TMOHATHS: (PHU3UYECKHE W  XUMHUYECKHE  SBICHHUS,
HaOJI0/IEHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, €IUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHMYeCKOe JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAEKTOPHs, pPaBHOACHCTBYIOIIASL
cwia, gepopmanus  (ympyras, — IUIacTUYEcCKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

pasnuuath sBieHUs (nuddy3us, TEII0BOEe ABIKEHNE YaCTUIl BEIIECTBA,
pPaBHOMEPHOE  JIBIDKCHHE, HEPAaBHOMEpPHOE JBWKEHUE, HWHEpLus,
B3aUMOJICCTBUE TEJI, PABHOBECHUE TBEPJBIX TEN C 3aKPEINIEHHON OCBHIO
BpalleHUs, Ieperada JaBJICHUs TBEPABIMU TEJIAMM, >KHIKOCTAMHU U
rasamMy, arMocepHoe [aBi€HHME, IUIAaBaHUE TeJl, IPEBpallCHUs
MEXaHUYECKON SHEPIruM) MO ONUCAHHUIO MX XAPAaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;



pacno3HaBaTh MPOSBICHHE W3YYEHHBIX (U3MYECKUX SIBIICHUUA B
OKpY’)XKaloIlleM MHpE, B TOM 4YHcle (PU3MYECKHe SBICHUS B MPHPOJE:
IIPUMEPBI JBIKEHUS C PA3JIMYHBIMU CKOPOCTSMH B KMBOM M HEXUBOU
IIPUPOAE, NCHUCTBUE CWIBI TPEHUS B IPHUPOAEC MU TEXHHUKE, BIIMSHHUE
aTMoc(epHOro JaBIICHUS HA KUBOW OPTaHU3M, TUITaBaHHUE PbIO, pbIUyard B
TEJIe YeJ0BEKa, IPU ITOM MEPEBOAUTH IPAKTUYECKYIO 3a/1a4y B yU4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) PU3HUECKUX SBIICHMUII;
OIKCHIBaTh U3yUYEHHbIE CBOMCTBA Te U (PU3HMUECKUE SIBICHUS, UCIIONIb3YS
¢usnyeckue BeIUYMHBI (Macca, 00bEM, IJIOTHOCTh BELIECTBA, BPEMs,
MyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CHJIa YIPYTOCTH, CHIIA TAXKECTH, BEC
Telna, CWia TpeHHs, AaBieHue (TBEPAOro Tela, JKUIKOCTH, ra3a),
BBITAJIKUBAIOIIAsl CUJIa, MEXaHWYecKas paboTa, MOLIHOCTb, IJIEUO CHIIBI,
MOMEHT CWJbl, KO3(QUIMEHT TMOJE3HOr0 JACUCTBUS MEXaHU3MOB,
KUHETUYECKass M NOTEHUUANbHAsl SHEPrusi), IpU ONHMCAHWU MPABUIBHO
TPakToOBaTh  (PU3MYECKU  CMBICH  HUCIHOJIb3yEMbIX  BEJIIMYMH, HX
0003HAYEHUSA W EIUHUIBI (PU3UYECKUX BEIHYWH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOLIUE JAaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTMMHU BEIIMYMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIUYUH;
XapaKTepu30BaTh CBOICTBA Ted, (PU3MYECKUE SBJICHUS U TPOLECCHI,
WCIIOB3YS MpaBuiia CIOXKEHUs CUIl (BJI0JIb OJTHOM MpsiMOM), 3akoH ['yka,
3akoH [lackais, 3akoH Apxumena, mpaBUiIO paBHOBECHS phlyara (0y1oKa),
«30JI0TOE IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
SHEPruM, IpH OSTOM JaBaThb CIOBECHYIO (OPMYIMpPOBKY 3aKOHa M
3aMKMCBIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSCHATH PU3NIECKUE SIBICHUS, TTPOLIECCHI M CBOMCTBA TN, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalMil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE n3 1-2
JIOTUYECKUX IIaroB ¢ ONOpOH Ha 1—2 M3y4eHHBIX CBOMCTBAa (PU3MYECKHUX
ABIICHUH, PU3NIECKIX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiarb pacy€THbIE 3aMa4yd B 1—2 JEUCTBUSA, HUCHOJB3Yysl 3aKOHBI U
(GbopMyIibl, CBA3BIBAIOIIME (PU3NYECKUE BEIMYHMHBI: HA OCHOBE aHaW3a
yCIOBHS  33Jladyd  3alUChIBaTh  KPaTKOE  YCJIOBHE, IOJACTABIITH
busnyeckue BeNMWYMHBI B (POPMYJIBI U MPOBOIUTH PACUEThl, HAXOAHTH
CIpaBOYHBIC JaHHBIC, HEOOXOMUMBIC NJIsl PEIICHUs 3a/1ay, OIICHHWBATH
PEATUCTUYHOCTD MOTYYEHHON (PU3UUYECKOM BEINYUHBL;

pacrno3HaBaTh NpPOOJEMBbI, KOTOpPbIE MOXHO PpEHIMTh MpPU MOMOUIH
(¢u3NYeCKuX  METOIOB, B  ONUCAHUM  HCCIIEIOBAaHUS  BBIICHATH
MPOBEPSIEMOE MPEIIOTI0KEHNE (rumotesy), pa3nuyaTh 51



MHTEPHPETUPOBATh MOJIYYEHHBIA pe3yibTaT, HAXOAUTh OLUMOKHA B XOZE
OIbITA, IENIATh BBIBOJBI IO €0 pe3yJIbTaTaM;

IPOBOAUTH ONBITBI IO HAONIONEHUIO (U3UUECKUX SBICHUNW WIH
buznyeckux CBOICTB TEN: (dopMyIupoBaTh IIPOBEPsIEMBbIE
MPEANoJOKEHUsd,  CcOOMpaTb  YCTAHOBKY U3  MPEAJIOKEHHOTrO
000pyIOBaHUs, 3aIUCHIBATH XOJ OMBITa U (POPMYIIUPOBATH BHIBOJIBI;
BBINIOJIHATh TPSIMbIE H3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl TeJa,
00bEMa, CHJIBI U TEMIEPAaTypbl C HCIOJB30BAHUEM AaHAJIOTOBBIX U
upOBBIX MPUOOPOB, 3alMCHIBATh MOKa3aHUs MPUOOPOB € YUETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MIPOBOJUTH HUCCIAEAOBAHUE 3aBHCUMOCTH OJHON (PM3UUECKOW BEIMYHUHBI
OT JPYroMl C HCIOJIb30BAHUEM NPSAMBIX M3MEPEHHUM (3aBUCHMOCTH IyTH
PaBHOMEPHO JBIKYILETOCs Tejla OT BPEMEHU ABWKCHUS TEJA, CHUJIbI
TPEHUsI CKOJBKEHHS OT Beca Tella, KauecTBa 0OpabOTKM MOBEPXHOCTEH
T€JI U HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIONIAJH CONPUKOCHOBEHUS Tel,
CWJIbl YIPYTOCTH OT YUIMHEHHS MPY>KUHBI, BBITAJKUBAIOLIEH CHUIIBI OT
o0béMa MOrpyKEHHOM 4YacTH Teda MU OT IUIOTHOCTH KHUJAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Te€jJa, OT TIJIyOWHBI, Ha KOTOPYIO
IIOTPY’KEHO TENO, YCIOBUM IIJIABaHUS TEJl, yCIOBUN PAaBHOBECHUS pblyara u
ONOKOB), ydYacTBOBaTh B IUIAHMPOBAHUHM Y4YEOHOTO MCCIIEIOBAHMUSA,
cOOMpaTh YCTAaHOBKY M BBIMOJIHATH U3MEPEHHUSI, CIEIys MPEAI0KEHHOMY
IaHy,  (UKCUpPOBAaThb  pe3yJdbTAaThl  IOJYYEHHOM  3aBUCHMOCTH
¢u3nyecKuX BEIMYMH B BUAE NPEUIOKEHHBIX TaOMuI] U rpadukos,
JIeJIaTh BBIBOJBI 110 PE3YJIbTaTaM UCCIEIOBAHUS;

MPOBOJANTH KOCBEHHBIC W3MEpEeHHs (PU3MUECKHX BENMYUH (IIOTHOCTH
BEILECTBA JKUJIKOCTU M TBEPAOIO TeENa, CUJa TPEHUS CKOJIBXKEHUS,
JaBJICHUE  BO3/yXa, BBITAIKMBAIOIIAs  CHJIA, JIEHCTBYIOIAs Ha
NOTPYXEHHOE B JKUAKOCTH TENO, KOA(OUIMEHT IMONEe3HOTO ACHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAysl NPEIJIOKEHHOM WHCTPYKIUU: MpHU
BBINIOJIHEHUHM W3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTaHOBKY U
BBIYMCIIATH 3HAUEHUE UCKOMOW BEJINYNHBI;

coOmoarh MpaBWila TEXHUKM Oe30macHOCTH Ipu  pabore ¢
71a060paTOPHBIM 000PYIOBaHHEM;

YKa3bIBaTh MPUHIHUIBI IEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BEChl, TEPMOMETP, AUHAMOMETp, COOOIIAIOIINECS COCyAbl, OapoMerp,
pblyar, HOJBUKHBIA U HETIOABM>KHBIN OJIOK, HAKIIOHHASI IJIOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS H3YYEHHBIX HOpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX onucaHus (B TOM YHUCIE:



MOJAIIMIIHAKY, YCTPONCTBO BOJONPOBOJAA, THUIPABIMYECKUN Ipecc,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, apEOMETpP), HCIIONIb3Ys
3HaHUS O CBOMCTBAX (PM3MYECKUX SBJICHUM U HEOOXOAUMBIE (pU3MUECKHe
3aKOHBI U 3aKOHOMEPHOCTH;
NPUBOAUTH  MpUMEphl  (HAXOIUTh HH(POpMALUMIO O  OpHUMEPax)
MPAaKTHYECKOTO HCIOJB30BaHUsA (PU3UYECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HU U o0ecrieueHrs 6e30MacHOCTH MPU OOpalleHnH ¢ MprudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYIKAIOIIEH CpeE;
OCYUIECTBJIATh OTOOp MCTOYHUKOB uH(popmanuu B HWHTepHeTe B
COOTBETCTBUM C 3a/JIaHHBIM TIOMCKOBBIM  3allpOCOM, Ha OCHOBE
UMEIOIINUXCA 3HAHMM M IYyTEM CPAaBHEHMs pA3JIMYHBIX HCTOYHHKOB
BBIIETISITh UH(POPMALIUIO, KOTOpas ABJSETCS MPOTUBOPEUUBON UM MOXKET
OBITh HEIOCTOBEPHOM;
WCIIONB30BaTh MPH  BBIMOJHEHMH  Y4YeOHBIX  3aJaHU  HAYYHO--
NOMYJSIPHYIO  TUTEpaTypy (PU3MUEecKoro coaep>KaHusi, CIPaBOYHBIC
MaTepuaybl, pecypcel  cetd  VHTepHeT, Biaaerb  OpuEMamMu
KOHCIIEKTUPOBAaHUsl TEKCTa, MpeoOpa3oBaHus HMH(OpPMALMU W3 OJHOU
3HAKOBOW CHCTEMBI B JPYTYIO;
co3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMAIUU (PU3UIECKOTO COACPKAHUS, B TOM
qucie MyOJMYHO JeNaTh KpaTKUE COOOILIEHUS O pe3yibTaTrax MPOEKTOB
WIM Y4YeOHBIX UCCIIEJOBAaHUM, NpPU OSTOM TIPaMOTHO HCIIOJIb30BAThH
M3YYEHHBIM TOHATUHHBIM anmapar Kypca (U3UKH, CONPOBOXAAThH
BBICTYIUJIEHUE MTPE3CHTALlNEH;
IPU BBIOJHEHUN YYEOHBIX MPOEKTOB U HCCIEIOBAHUM pacHpenensiTh
00513aHHOCTH B TpyNIe€ B COOTBETCTBUU C IOCTABJICHHBIMH 3a/ladamH,
CIIEIUTh 32 BBINOJHEHUEM IUIAHA JIEUCTBUM, aJEKBATHO OLIEHUBATh
COOCTBEHHBIM  BKJaA B  JIEATEIBHOCTh TPYNNBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICICTBUE, YUUTHIBAsI MHEHHUE OKPYKAFOIIMX.
K kxonmy oOyueHuss B 8 KkJacce INpeAMETHbIE pe3yJbTaThl Ha
0a30BOM  YpPOBHE  JIOJDKHBI ~ OTpaXkaTb  CQOPMHUPOBAHHOCTb Y
00y4aroIuXxcs YMEHHIA:
MCITI0JIB30BAaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKEHUE
aTOMOB U MOJIEKYJI, arperaTHhIE COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKHUE
U amop(HbIe Teja, HACHIIECHHBIM M HEHACBIILIEHHBIM Map, BIa)KHOCTbH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DSHEPIHsl, TEIUIOBOM JIBUraTelb,
DJIEMEHTApHbI  DJJEKTPUYECKHH  3apsii,  DJIEKTPUYECKOE  TIOJIE,



MPOBOJHUKK W JUIJCKTPUKUA, TTOCTOSHHBIA JJICKTPUYECKUN  TOK,
MarHuTHOE MOJIE;

pasnuyaTh SIBJICHHS (TEIJIOBOE pacIIMpEHHEe U CKaTue, TeIuionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBaHUE, KAMTMJUIPHBIC SIBJICHUS, UCTIAPEHUE,
KOHJICHCAIusl, IUIABJICHUE, KpUCTAJUM3alus (OTBEp/IeBaHUE), KUIICHUE,
Terionepeaaya (TeTI0MPOBOHOCT, KOHBEKIIUS, U3JIyYEHHUE),
ANIEKTpU3aIs TEJ, B3aUMOJICUCTBUE 3apAJIOB, JEHCTBUS JICKTPUUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJICHCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJISl HAa TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHasT MHIYKITHS)
M0 ONHCAHUIO MX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHMX JaHHOE (PU3NUIECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBIICHUUA B
OKpY’XKalollleM MHUpE, B TOM 4Yucie (U3MYECKUE SIBICHHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE M KAMWUISPHBIC SBJICHUS B MPHUPOJIE,
KpUCTAJUIBI B Tpupoje, usnydeHue CoiHila, 3aMep3aHue BOJIOEMOB,
MOpcKkue Opu3bl, oOpa3oBaHuUE pOCHI, TyMaHa, WHEs, CHETa,
ANIEKTPUUECKUE sIBIIGHUA B  arMmocdepe, JJIEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MAarHUTHOE TIOJie 3eMiiu, Jpeiidp TMOJIICOoB, PpPOJb
MarHUTHOTO TIOJIS ISl KU3HM Ha 3emiie, MOJISIPHOE CUSHHE, MPU STOM
MEPEBONTh  TPAKTHUYECKYI0  3aJady B y4eOHYIO,  BBIJCISITH
CYIIIECTBEHHbIC CBOMCTBA (TPU3HAKU) (PU3NUECKUX SIBJICHUI;

ONMKCHIBATh U3YUCHHBIC CBOMCTBA TEN U (PU3UYECKUE SIBJICHUS, UCTIOIb3YSI
(bu3nYecKue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPT UL, KOJIUMYECTBO
TEIUIOThI, yJeJIbHAas TEIUIOEMKOCTh BEIIECTBA, YJeIbHasl TEIjioTa
TUIABJICHUS, yJAedbHAs TEIUIoTa MapooOpa3oBaHUs, yAEIbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(D(UIIMEHT TMOJE3HOr0 JEHCTBUA TEIJIOBOM
MAaIlTUHBI, OTHOCHUTEJIbHASI BIAKHOCTb BO3/YyXa, AJIEKTPUUECKHUH 3apsi,
cuja TOKa, DJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBJICHUE MPOBOJIHUKA,
yACIbHOE  CONPOTUBJIEHUE  BEIECTBAa, paboTa U MOIIHOCTH
ANEKTPUYECKOTO TOKAa), TPH ONHCAHUM TPABUIBHO  TPAKTOBATh
(U3UYECKUI CMBICI KCIIOJIb3YEMBIX BEJIMYUH, 0003HAYEHUS U EIUHUIIBI
(U3MYEeCKUX BEIMYMH, HAXOAUTHh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3UYECKYI0 BEIMYMHY C JPYTUMU BEIUYHMHAMH, CTPOWTH TpapuKh
M3YYCHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEITUIMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBJICHHUS U TPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IMOJOKEHUS MOJIEKYJIIPHO--KUHETUYECKONW TEOpUHU
CTpOEHUS BEIIECTBA, MPUHIIUI CYNEPIIO3UIIMK ToJieH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsia, 3akoH Oma Jyisl ydacTKa LenH, 3aKOH



Jlxoyns—JleHna, 3aKOH COXpaHEHUS DJHEpPruu, IIPpU OTOM JaBaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMUCHIBATH €r0 MATEMaTHYECKOE
BBIPAKEHHE;

OOBACHATH (PU3MUECKHE NPOLECCHl U CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCT€  CUTyallMii  MpaKkTUKO-OPHUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJISITH MIPUYMHHO-CIICJCTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE n3 1-2
JIOTUYECKUX IIaroB ¢ ONOpOH Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MYECKHUX
ABJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiarb pacy€THbIE 3a0a4yd B 2—3 JCHCTBUSA, HCHOJB3Yysl 3aKOHBI U
(bopMyIbI, CBs3BIBarONTNE (U3MUECKHE BEIWYWHBI: HAa OCHOBE aHAIN3a
YCIIOBHSI 33/1a4d 3alMChIBaTh KPATKOE YCIOBHUE, BBISBISATH HEIOCTATOK
JaHHBIX JUJIS pEIICHUs 3aJayd, BbIOMpaThb 3aKOHBI M (OPMYIIBI,
HEOOXOuMble Ui €€ pelIeHUs, MPOBOAUTh pacdy€Tbl U CpPaBHUBATH
MOJTyYEHHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXHO PEHINTh TMPU ITOMOIIA
(GU3MYECKUX METOMOB, HCIONB3Yysl OMUCAHUE MCCICIOBAHUS, BBIICIATDH
IIPOBEPSEMOE IPEAINOJIOKEHUE, OLEHUBATh IPABUIBHOCTH IOPSAKA
IIPOBENICHUSI UCCIIEOBAHU, 1EJIaTh BBIBOJBL;

IPOBOAUTH ONBITBI IO HAONIONEHUIO (U3MUECKUX SBJICHUNW WIH
bu3nyecKuXx CBOMCTB Ten (KamWUSIPHBIE SIBICHHS, 3aBUCHMOCTD
JaBJICHUS BO3AyXa OT ero o0béma, TeMIepaTypbl, CKOPOCTH Mpolecca
OCTBIBaHMSI W HAarpeBaHus IpU M3IYYEHUU OT LBETA W3IIy4Yarolleu
(moryomiaroiei) MOBEPXHOCTH, CKOPOCTb  MCIApEHHs BOABI  OT
TEMIIepaTypbl KUAKOCTH U IUIOIIAIN €€ TOBEPXHOCTH, ANEKTPpHU3aLUs Tell
M B3aUMOJCHCTBUE  BJIEKTPUYECKUX  3apsA0B,  B3aUMOJICUCTBHE
IIOCTOSIHHBIX MAarHuTOB, BU3yaJM3alldsl MAarHUTHBIX IOJEH IMOCTOSHHBIX
MarHuTOB, I€UCTBUS MAarHUTHOTO TOJISI HA IIPOBOJIHUK C TOKOM, CBOMCTBA
ANIEKTPOMArHUTa, CBOMCTBA 3JEKTPOJBHUIATENSl IOCTOSHHOTO TOKA):
(bopMyIIMpOBaTh MPOBEPSIEMBIE MTPENOIOKEHNS, COOUPATh YCTAHOBKY U3
IOPEJUIOKEHHOIO  O0OpYJIOBaHMs,  ONUCHIBATH  XOA  ONbITA U
(opMyJIHpPOBATH BBIBOJIBI;

BBIIOJIHATH ~ IPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCHTEIBHOMN
BJIQKHOCTH BO3/yXa, CHJIBI TOKa, HANPSDKEHHS C HMCIHOJIb30BAHHEM
AHAJIOTOBBIX MPUOOPOB M JATUYUKOB (PU3MUECKUX BEJIMYMH, CPAaBHUBAThH
pe3yJIbTaThl U3MEPEHUI ¢ YUETOM 3a/1aHHOI a0COJIFOTHOM MOrPENTHOCTH;
IPOBOJUTH UCCIEIOBAaHUE 3aBUCHMOCTH OJHOW (PU3MUECKON BEIMUYMHBI
OT Jpyrodl ¢ HCIIOJb30BAaHUEM IMPSMBIX H3MEpPEHUIl (3aBUCUMOCTD
CONMPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOHIaJAH IOMEPEYHOro



CCUCHHMS M YIEITHHOTO COMPOTHRIICHHUS BEIIECTBA MTPOBOIHUKA, CHIIBI TOKA,
UAYIIET0 dYepe3 TPOBOJHUK, OT HANPSKCHWS Ha IPOBOJHHUKE,
MCCJIEIOBAHUE TOCJEAOBATEIbHOTO U MMApaUIETbHOTO  COCAMHEHUM
MIPOBOJITHUKOB): TUJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BEITIOJIHATh M3MEPCHHUsI, CICAys TPEII0KCHHOMY IUIaHy, (PUKCHPOBAThH
pe3yNbTaThl TOJYYCHHOW 3aBUCHMOCTH B BHJE TaOJHIl U TpaduKOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC HW3MEpPEHUS (PU3NYECKUX BETUYUH (yIeIbHAs
TEIJIOEMKOCTh ~ BEIIIECTBA, COMPOTUBIIEHUWE TMPOBOJHUKA, paboTa U
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHHUPOBATH W3MEPEHUS, COOMpPaTh
AKCIIEPUMEHTAJILHYIO YCTAaHOBKY, CIIEIYs TPEII0KEHHON WHCTPYKIINH, U
BBIYHCIIATh 3HAUCHHUE BEJIMYUHBI;

coONo/aTh  MpaBWiia TEXHUKHM  O€30MacHOCTH IMpu  pabore C
1a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh NPHUHIMIBI JIEHCTBUA H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOPOH Ha WX OMUCaHUsA (B TOM 4YHCIE:
CUCTEMa OTOIUICHMS JIOMOB, TUTPOMETp, MapoBasi TypOUHa, aMIIepMeTp,
BOJIBTMETP, CUETYUK DJICKTPUUYECKON HHEPTUH, BJIEKTPOOCBETUTEIHHBIC
pUOOPHI, HarpeBaTEIbHbIE AIIEKTPONPUOOPHI (npumepsr),
AIEKTPUUECKUE TPEAOXPAHUTEIIH, JJICKTPOMArHUT, JJICKTPOIBUTATENb
MMOCTOSTHHOTO TOKA), WCIOJb3ysS 3HAaHUS O CBOWCTBAX (PU3MUCCKHUX
SBJICHUM U HEOOXOANMbIEC (PU3NYECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEPHUTEIIbHbBIC
npuOOpel MO CXEeMaM W CXEMaTHYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBHUTaTeIh BHYTPECHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATHh CXEMbI AJIEKTPUUECKUX
Hernen ¢ mocyieJOBaTeIbHbIM U MapalIeTbHBIM COSAMHEHUEM JJIEMEHTOB,
paznmnyasi yCIoBHbIE 0003HAUEHHUS AIIEMEHTOB JIEKTPHUUECKHX IIeTIeH;
MPUBOANTh  NPUMEpPHl  (HAXOMUTh HH(OpPMAIMI0O O  TIPHUMEpax)
MPAKTUYECKOTO HMCIOIb30BaHUs (DU3MYECKUX 3HAHUNA B IOBCEIHEBHOMN
KU3HU JJ1s1 o0ecrieyeHus: 0€30MacHOCTH MpU OOpalleHuH ¢ MpubopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHECHHS 3J0POBbS M COOIIOJCHUS
HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIOIIEH cpee;

OCYIIECTBJIATh TOUCK WHPOpMaNuK (U3UIECKOTO COACpPXKAHUSI B
NuTepHeTe, Ha OCHOBE HWMEIOIIMUXCS 3HAHUM W TYTEM CpPaBHEHMUS
JIOTIOJTHUTENIbHBIX ~ UCTOYHHKOB  BBIJIETATH  HMHGPOPMAIIMIO, KOTOpAs
SBJISICTCS] IPOTUBOPEUYNBOM MITH MOXKET OBITh HEJIOCTOBEPHOIA;



UCIIOJI30BaTh  MPU  BBIIOJHEHWM  Y4YEOHBIX  33JaHUl  HAy4HO-
-TIONYJISIPHYIO  JIUTEPaTypy (DU3HUECKOTO COACpXKAHUS, CIPABOYHBIC
MaTepuaybl, pecypcel  cetd  VHTepHeTr, Biaaerb  OpuEMamMu
KOHCIIEKTUPOBAaHUsl TEKCTa, MpeoOpa3oBaHus HH(OpPMALMU W3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHbIE NMUCBMEHHBIE M KPATKUE YCTHBIE COOOIICHHS,
0000mas wHGOPMAIIMI0O W3 HECKOIBKUX WMCTOYHUKOB (HU3HIECKOTO
COJepKaHusi, B TOM 4YHCle IyOJMYHO TPEJCTABIATH PE3YJIbTaTh
IIPOEKTHOM MJIM MCCIIEI0BATEIbCKON JEATENBHOCTH, IIPU 3TOM I'PaMOTHO
WCIIONB30BaTh M3YYCHHBIM TOHATUWHBIA ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BBHICTYIUICHUE MPE3CHTALINEH;

IPU BBIIOJIHEHUU Y4YEOHBIX NPOEKTOB W HCCIENOBaHUM (U3NYECKUX
IPOLIECCOB PACHPENeNATh O00SI3aHHOCTH B TPyNI€ B COOTBETCTBUM C
IIOCTABJICHHBIMH 33Jja4aMHU, CJIIEIUTH 3a BBIIIOJHEHUEM IUIaHA IEHCTBUM U
KOPPEKTUPOBATh €ro, aJeKBATHO OLEHUBATh COOCTBEHHBIM BKJIAJI B
JEeSTENbHOCTD TpyIIIbI, BBICTPANBATh KOMMYHUKATHBHOE
B3aMMOJENCTBHE, IPOSBIIASA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K xoniy oOyueHus B 9 KkJacce INpeAMETHbIE peE3yJbTaThl Ha
0a30BOM  YpPOBHE  JIOJDKHBI ~ OTpaXkaTb  COPMHUPOBAHHOCTb Y
00y4aroIuXxcss YMEHHIA:

UCIIOJIB30BaTh IMOHATHUSA: CHUCTEMa OTCU€ra, MarepuajibHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIbHOCTh MEXaHUYECKOIO JIBWKEHUS, AePopMarius
(ynpyrasi, miaacTuyeckas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U MEPErpy3KH, LUEHTP TAKECTH, aOCOIIOTHO TBEPJOE TEIIO,
LEHTP TSHKECTH TBEPAOIO Tella, pPABHOBECHE, MEXaHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, MH(QPa3ByK U YJIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IIKaJa AIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAJIbHO30PKOCTD,
CTHEKTPHI UCITYCKaHMSI ¥ TIOTJIOIICHHUS, alb(a-, 0eTa- 1 raMMa-u3IydeHHs],
M30TOIIbI, SIIEPHAS SDHEPreTHKA;

pa3nuuaTh SIBICHUSA (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
IBM)KEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHUE, CBOOOIHOE
MaJICHUE TEJ, PABHOMEPHOE JBMKEHUE 110 OKPYKHOCTH, B3aUMOJICUCTBUE
TEJ, peaKTUBHOE JIBIKEHHE, KOJeOaTeNbHOEe IBMKCHHE (3aTyXarolnue u
BBIHYK/ICHHBIE KOJICOaHMsI), PE30HAHC, BOJIHOBOE JIBMKCHHE, OTPAKCHHE
3BYyKa, IPSIMOJINHEWMHOE PacHpOCTPaHEHUE, OTPAKEHHUE U IPEIIOMIICHUE
CBETa, NIOJJHOE BHYTPEHHEE OTPaXKEHHUE CBETA, pa3joXKeHUe OeIoro cBera
B CHEKTP M CIOXKEHHME CHEKTPaJbHBIX IIBETOB, MAMCIEPCHS CBETA,
€CTECTBEHHAsl PAaIMOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOTO CIEKTpa



M3JIy4YEHUS ) 110 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUIECKOE SBICHUE;

pacrio3HaBaTh TMPOSIBIICHHE M3YYCHHBIX (PU3MYECKUX SBJICHUM B
OKpy’XaroleM Mupe (B ToM uucie (Qpu3nueckue SBICHUS B IPHUPOJIE:
NPUIMBBL U OTJUBBI, JBIKeHUE I[U1aHeT CONHEYHON CHUCTEMBbl,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB
KUBOTHBIMHU, 3€MJICTPSCEHUE, CEUCMUYECKUE BOJIHBI, IlyHAMU, 3XO0, I[IBETa
TEJ, ONTHUYECKHE SBJICHUA B MNPUPOJE, OHOIOTHYECKOe JCHCTBHE
BHJIUMOTO,  YJIbTPaHOJETOBOIO M  PEHTIEHOBCKOTO  H3JIYUYCHUH,
€CTECTBEHHBIN paauoOaKTUBHBIN ¢on, KOCMHYECKHUE Jy4u,
paIMOaKTUBHOE  U3JyYEeHUE  MPUPOJHBIX  MHUHEpAJOB, JCHCTBHE
PaTMOaKTUBHBIX M3JIy4YCHUH Ha OpraHW3M 4YeJioBeKa), MpH ITOM
MEePEeBOJUTh  IPAKTHUECKYI  3aJadyy B y4eOHYI0,  BBIJICIATH
CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKU) (DU3NUSCKUX SBJICHUM;

OIMCHIBATh M3YYCHHBIC CBOMCTBA TEN M (DU3UYECCKUE SBICHHS, UCTIONB3YS
(¢u3NYecKue BENWYMHBI (CPedHSAsS W MTHOBEHHAs CKOpPOCTh Tejla TpH
HEPAaBHOMEPHOM JIBM)KCHHUH, YCKOPEHHE, MEpPEMEIICHUE, MyTh, YriioBas
CKOpOCTh, CHJIa TPEHUS, CUJIa YIPYTOCTH, CHJA TSIKECTH, YCKOPEHHUE
CBOOOJIHOTO TMajJCHUsS, BEC TeJla, HMITYJIbC Tejda, HMITYJIbC CHIIBI,
MeXaHuueckas paboTa W MOIIHOCTh, NMOTCHIMAJIbHAsI DHEPrus Teia,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIIUAIbHAS SHEPIUsl CHKATOU
NPy XUHBI, KUHETUYECKAs DJHEPrusi, IOJHAsg MEXaHWYeCKas SHEpPTHus,
MepHO ¥ YacToTa KoJieOaHM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIIOMIICHUS CPE/Ibl), P OMUCAHUU
MPaBUWJIbHO TPaKTOBaTh (DU3UYECKUM CMBICI HCIOJIb3YyEMbIX BEJIUYHH,
0003HaYCHUSI U CIWHMIBI (PU3MUYECKUX BEIWYHH, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JIAHHYIO (PU3MYECKYIO BEIMUMHY C JIPYTUMH BEIMYMHAMHU,
CTPOUTH TPpa(hUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUIMH;
XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3WUYECKHE SBJICHHUS W IIPOIECCHI,
WCTOJIb3Ysl 3aKOH COXPaHEHHUS PHEPTUM, 3aKOH BCEMHUPHOIO TATOTEHMS,
MPUHIUIT CYNEPIO3UIIMA CUJI, MPUHIUN OTHOCUTENbHOCTH ['amuies,
3akOoHbl HbIOTOHA, 3aKOH COXpaHEHHUS MMIYJIbCA, 3aKOHbI OTPAXKCHUS U
MPEJIOMIICHUSI CBETA, 3aKOHBl COXPAHEHHS 3apsIOBOrO M MacCOBOTO
yucea TMpU  SACPHBIX pEaKUMsiX, TpPU OSTOM JaBaTh CJIOBECHYIO
(hopMYJIMPOBKY 3aKOHA M 3alMCHhIBATh €0 MATEMaTUYECKOE BBIPAKCHHE;
OOBSICHATh (DU3MUYECKUE TPOIIECChl M CBOMCTBA TEJI, B TOM YHCIC U B
KOHTEKCTE  CUTyalluid  MPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUUUHHO--CJICJCTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3



JIOTUYECKUX IIaroB ¢ ONMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MYECKHUX
ABJICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiate pacu€THble 3aJaud  (OMMparoluecss Ha cucreMy u3 2-3
ypaBHEHUH ), UCTIONb3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: Ha OCHOBE aHaJIM3a YCJIOBUSA 3a/aud 3alMChIBATH KPATKOE
YCIIOBUE, BBIABIIATH HEAOCTAIONINE MU M30BITOUHBIC aHHBIEC, BEIOUPATH
3aKOHBI ¥ (POPMYJIbI, HEOOXOAUMBIE IS PEUICHHSI, TIPOBOIUTEH PACUETHI U
OLICHUBATh PEAJUCTUYHOCTHh IIOJIYYEHHOIO 3HA4YeHMs] (PU3NUYECKOU
BEJINYUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO PEHINTh TPU TTOMOIIA
(GU3MYECKUX METOMOB, HCIONB3Yysl OMUCAHUE MCCICIOBAHUS, BBIICIATH
IIPOBEPSEMOE IPEAINOJIOKEHUE, OLEHUBATh IPABUJIBHOCTh IOPSAKA
IIPOBEICHUSI  MCCIICIOBAHUSA, JelaTb BBIBOJBI, HHTEPIIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUI U OIIBITOB;

NPOBOAUTH OMBITHI 10 HAOMIONEHWI0 (DU3MUECKHX SBICHUA WIH
buznyecKkux CBOMCTB Tell (M3ydeHHe BTOpOro 3akoHa HproToHa, 3akoHa
COXpPaHEHHUsl PHEPrUM, 3aBUCHUMOCTh MEpHOAa KOJEOAHUN MPYKUHHOTO
MasiTHHKAa OT MAcChl Irpy3a M KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUIATY Il MAJIBIX KOJIEOaHUI, IPAMOJIMHENHOE pacpOCTPaHEHUE CBETA,
paszioxeHue 0eroro cBera B CHEKTP, U3yYEHHE CBOWCTB M300paxKeHHs B
TUIOCKOM 3€pKajie U CBOMCTB M300pa)KEHHUS MpeaMeTa B COOMparomiei
JIMH3€, HAOJIOJEHUE CIUIOMIHBIX U JMHEWYaThIX CHEKTPOB U3IYUYECHHS):
CaMOCTOSITEIbHO  COOMpaTh YCTAaHOBKY W3 M30BITOUHOro Habopa
0o0Opy/lOBaHUs, OMNHUCBHIBATH XOJ OMNBITAa W €ro  Pe3yJbTaThl,
(hOopMyIHPOBATH BHIBOIBI,

IPOBOANUTH NIPU HEOOXOJUMOCTU CEPUIO NPSMBIX U3MEPEHUH, onpeaenss
CpeqHee 3HAaYeHHE M3MEpsIeMON BeIUYMHBI ((POKYCHOE pacCTOSHHE
coOuparomei JTUH3bI), O0OOCHOBBIBATH BBIOOP CrHoOco0a HM3MEPEHUs
(M3MepUTENBHOTO MPUOOpPaA);

IPOBOJNUTH MCCIEAOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM MPSIMBIX MU3MEPEHHUN (3aBUCHUMOCTH ITyTH OT BPEMEHHU
IIpU PaBHOYCKOPEHHOM JBM)KEHMU O€3 HadallbHOM CKOPOCTH, MEepHoja
KOJICOAHMII MAaTeMaTH4eCKOro MasiTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH
yIjla OTpaXKeHUsl CBETa OT yIJia MaJCHHsS M yria MpeJoMJIEHUs OT yria
NaJeHUs): IUIAaHUPOBATh MCCIEJOBAHUE, CaMOCTOSITEIBHO COOUpPATh
YCTaHOBKY, (DPUKCUpPOBaTh pE3yJbTaTbl IOJYYEHHOM 3aBUCHMOCTH
(¢u3nYeCKUX BEIWYMH B BHUJE TaOIMIL U rpadUKOB, AENIaTh BBIBOABI IO
pe3yJbTaTam UCCIEN0BaHN;



MPOBOJNTH KOCBEHHBIE H3MEpeHUsl (U3MUECKUX BEIUYUH (CpPEIHSS
CKOPOCTh M YCKOPEHHE Tela TpPU PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHUE CBOOOAHOIO Ma/eHUsl, KECTKOCTh NPYKUHBI, KOAPPUIUEHT
TPEHUSI CKOJIbXKEHHUS, MEXaHWueckas padoTa M MOIIHOCTb, YacToTa U
nepuos KojeOaHWH MaTeMaTHYecKOr0 W TPYKHHHOTO MAasTHHKOB,
ONTHYECKass CHJIa COOMpAOIICH JIMH3BI, PAAHMOAKTHUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh IKCIEPUMEHTATbHYIO YCTAaHOBKY H
BBITIOJIHATDh U3MEPEHUS, CIIEys MPEUIOKEHHON MHCTPYKITUHU, BHIYUCIISITh
3HAUEHHUE BEJIMYMHBl M aHAJIU3UPOBATH TIOJTYUYEHHBIE PE3YIbTaThl C
Y4ETOM 3aJJaHHOU MOTPEIIHOCTH U3MEPEHHU;

coOmoaTh MpaBWiIa TEXHUKA O€30macHOCTH TpH  pabore ¢
1a60paTOPHBIM 000PYAOBAHHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKA HW3YUYEHHBIX (DU3UYECKUX MOJIETeH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOUYCUYHBIM HMCTOYHHK
CBETa, Jy4, TOHKas JIMH3a, TUTAHETApHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO S/IpPa;

XapaKTepu30BaTh NPUHIMUIBI JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOpPOW Ha HMX ONUCaHUS (B TOM YHUCIE:
CHUJOMETpP, JAaTYUKU TOJIOKEHUS, PACCTOSHUS U YCKOPEHHUsS, DPaKeTa,
AXOJIOT, OYKH, TMEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUA O
CBOMCTBAX (PU3MYECKUX SBICHUM U HEoOXoauMble (usnueckue
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMBI M CXEMATHYHBIE PUCYHKH M3YYEHHBIX TEXHUICCKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUYECKHUX IMPOIECCOB
MpU PEIICHUU YYEOHO--MPAKTUUYECKUX 3a]ad, ONTUYECKHE CXEMbI JIs
MOCTPOEHUS N300paXKEHUH B IJIOCKOM 3€pKajie U COOMparoUIeil TuH3E;
MPUBOANTh  MPUMEpPHl  (HAXOIWTh HH(OpPMAIMIO O  TIPHUMEpax)
MPAaKTHYECKOTO HCIMOJB30BaHUsA (PH3UYECKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HU JJ1s o0ecrieyeHus: 0€30MacHOCTH MpU OOpalleHuH ¢ MpubopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY KaIoIEl cpee;

OCYIIECTBIISITh TOWMCK HMHPOpMAIUU (U3UYECKOTO COJEpKaHUS B
WNHTepHeTe, caMOCTOSTEIBHO  (GOPMYIUpPYsS  IOWCKOBBIM  3ampoc,
HAXOJIUTh MYTHU OMNPEEICHUS TOCTOBEPHOCTH MOTYYSHHON MHGOPMAIIUH
HA OCHOBE MUMEIOIINXCS 3HAHUH U JIOTIOJIHUTEIbHBIX HCTOYHUKOB;
UCIIOJIb30BaTh MPU  BBIMOJHEHUH  YYEOHBIX  3aJaHUM  Hay4HO--
NOMYJSIPHYIO  JTUTEpaTypy (PU3MUEcKOro Coaep>KaHusi, CIPaBOYHBIC



MaTepuaibl, pecypcel  ceth  WHTepHeT, BiaaeTb  OpuéMamMu
KOHCIICKTUPOBAHUSI TEKCTa, MpeoOpazoBaHus HMH(OpMAMKU W3 OIHOM
3HAKOBOM CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHMS] HA OCHOBE
uHGOpPMAIlMK W3 HECKOJBKMX HCTOYHUKOB (PH3UYECKOTO COACpKAHUS,
myOJIMYHO NPEICTaBIATh pe3ynbTaThl IPOEKTHOU WIH
MCCJIEI0BATENBCKON JIESITEIbHOCTH, MPU 3TOM IPaMOTHO HMCIOJb30BaTh
M3YYCHHBIM TOHATUUHBIN anmapar u3y4aemMoro pasjaena (GU3UKA U
COIPOBOX/IATh BBICTYIUICHHE IMpe3eHTale ¢ y4éToM 0ocoOeHHOCTeH
ayJIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIACC
KosnyecTBo yacoB DJIEeKTPOHHBIE
Ne HaunMeHoBaHMe pa3/ie/ioB U TeM K n (uugposbIe)
n/n NMPOrpaMMbl Bcero OHTpﬁo'HbH p aK;quCK o0pa3oBaTe/ibHbIE
ble padoThI ue padoThl pecypes
Paznea 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOILIEro MHUpa
bubmuoreka [JOK
- 2
11 @r3mKa - HayKa O IPHPOJe https://m.edsoo.ru/71416194
bubmuoreka [JOK
2 1
12 Du3HUCCKHC BEMIMHbI https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METOJ, IIO3HAHUS 2 1 Eubmiorexa [JOK
) y A https://m.edsoo.ru/7f416194
Hroro mo paszaeiny 6
Paznea 2. IlepBoHayaibHble CBeJIeHUS 0 CTPOEHUH BelleCTBA
bubmuorexa [JOK
1
2.1 Crpoenue emectsa https://m.edsoo.ru/7f416194
29 JIBUkEeHME U B3aUMO/JICMICTBUE YACTHII ) 1 bubmuorexa [JOK
' BCIIECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2
2.3 ArperaTHble COCTOSIHHS BEILIECTBA https-//m.edsoo.r/7416194
Wroro no pazneny 5
Paznen 3. /IBu:keHue u B3auMojieiicTBue Te
bubmuoreka [JOK
3.1 MexaHUeCkoe ABIKCHHE 3 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4 1
3.2 Muepups, macca, m1oTHocTs https://m.edsoo.ru/7f416194
3.3 Cuna. Bunel cun 14 1 2 bubmmorexa [JOK



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

HWroro mo paszaeiny 21
Paznen 4. /laBjienne TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 Jasnenue. llepenaya naBnenus TBEPABIMU 3 bubmmoreka [JOK
' TEJaMH, JKUOKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 JaBIeHHe KUIKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
6
4.3 ATMOC(epHOS aBICHHC https://m.edsoo.ru/7f416194
44 JleficTBuE ®KUJIKOCTH M ra3a Ha 7 3 bubmuoreka [JOK
) MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo paszaeiny 21
Paznen 5. Pabora u MOIHOCTL. JHEpPIHs
bubmuoreka [JOK
3 1
>-1 Pabota n mommocTs https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.2 1lpocTbie MeXaHH3MBI > I https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4 1
5.3 MexaHneckas SHEpIHs https://m.edsoo.ru/7f416194
Hroro mo paszaeiny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 63 12

I[TPOTPAMME



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

8 KVIACC

KosunyecTBo 4acoB DJIEeKTPOHHbIE
Ne ni/nt HaunMeHnoBaHMe pa3/jie/ioB U TeM K 0 (uugposbIe)
B NMporpamMmblI Bcero OHT%O‘HBH palc;nqeac o0pa3oBaTe/bHbIE
ble padoThI He padoThl pecypes
Paznea 1. TensoBble siBaeHNs
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmmorexa [JOK
: https://m.edsoo.ru/7f4181ce
butmmoreka [JOK
21 1 5
12 Tennosere mpoueccat https://m.edsoo.ru/7f4181ce
HWroro mo paszuerny 28
Paznen 2. DiekTpuyeckne H MATHUTHBIE SIBJICHUS
21 DNEKTPUUYECKUE 3apsiibl. 3apsHKEHHBIC Tella 7 1 bubnuorexa [JOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [JOK
22 [TOCTOSHHBIN >JEKTPUUECKHUI TOK 20 1 7 hitps://m.cdsoo.ru/7f4 181 ce
butmmoreka [{OK
1 l.
2.3 MarauTHEe SABICHAA 6 > https://m.edsoo.ru/7f4181ce
butmmoreka [JOK
4
24 OMEKTPOMATHHTHASA HHIYKITHA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 63 3 145

[TPOTPAMME



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

9 KVIACC

KosnyecTBo yacos DJIEeKTPOHHbIE
Ne ni/nt HaunMenoBaHue pa3ieioB U TeM K 0 (uugposbIe)
B NpOrpamMmbl Bcero OHT%OHBH palc;nqeac o0pa3oBaTe/bHbIE
ble padoThl ue padoTbl pecypes
Pa3znen 1. Mexanuveckue siBJeHUSA
11 MexaHn4ecKoe JIBMKCHUE U CIIOCOOBI €T0 10 1 bu6mmorexa [IOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
N bubmuoreka [JOK
20 1 3
12 Bsaumoneiicteue Ten https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
10 3
1.3 3aKOHBI COXpaHeHU https://m.edsoo.ru/7f41a4a6
Hroro mo paszaeiny 40
Pazgen 2. Mexann4yeckue KoJ1e0aHUA M BOJIHBI
bu6mmoreka [IOK
7 3
2.1 Mexanmeckue konebatus https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
8 1 3
2.2 Mexanuueckue BOHL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo paszaeiny 15
Pa3nen 3. DjileKTpOMATHUTHOE 10J1€ ¥ 3JIeKTPOMATHUTHBIE BOJIHbBI
31 DJIEKTPOMArHuTHOE M0JIE U 6 ) bubnmnorexa [JOK
) 3JICKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo paszaeiny 6
Pa3nea 4. CBeToBbIe IBJICHUS
bu6nmoreka [IOK
2
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA 6 https://m.cdsoo.ru/7f4 1 a4a6
4.2 JIMH3BI ¥ ONTUYECKHE IPUOOPHI 6 3 bubmorexa LIOK

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

butmmoreka [IOK

4.3 Paznoxenne 6e10ro CBETa B CIIEKTP 3 2 https://m.cdsoo.ru/7f4 Lada6
Wroro no pazneny 15
Paspnea 5. KBanTOBBIC SIBJICHUS
5.1 HcnyckaHue 1 NOIJIOLEeHUE CBETa aTOMOM 4 1 EH6J.IHOTeKa HOK
https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHue aTOMHOTO sijipa 6 1 Eggg;;fg;gg}g 410426
53 SInepHble peakuuu 7 ! E£§£;;?:§s158%f4134a6
Wroro no pasneny 17
Paznea 6. [loBTopuTte1bH0-0000111a10IM I MOTYJIb
6.1 [ToBTropenue u 0600IIEHNE CONEPIKAHUS 9 P bubnuotexa [IOK
Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 27

[TPOTPAMME



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 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Konrtpoin
HbIe
padoThbI

Bcero

IIpakTnuec
KHe
padoThI

JlaTa
H3Y4YeH
us

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTejibHbIE

pecypchbl

®dusuka — Hayka o npupoze. Asnenus
IPUPOJIBI

dusnueckue IBICHUA

duznyeckue BEIUUYHUHEI U UX HU3MCPCHUC

VYpok-uccienosanue "N3mepenne
TeMIepaTypbl IPH TOMOIIHU KUJKOCTHOTO
TEPMOMETPA U AATYMKA TEMIEPATyphl"”

Mertoapl HaydHOTO MTo3HaHus. OnrcaHue
(bUBUYECKUX SIBJICHUHN C TTIOMOIIBIO
MoJelien

butmmoreka [{OK
https://m.edsoo.ru/ff09f72a

VYpok-uccienoranue "[IpoBepka
TUIIOTE3bI: 1abHOCTD MOJIETA IApHKa,
IIyIIEHHOT0 TOPU30HTAJIbHO, TEM 0OJIbIIIE,
gyeM OoJiblile BhICOTA MycKa'

Crpoenue BemiectBa. OMbITHI,
JTOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BellecTBa

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

JIBM>KEHUE YacCTHIl BEIIECTBA

bubmmoreka [JOK
https://m.edsoo.ru/ff0a013e

VYpok-uccienoBanue «ONbITH MO
HAOJIO/IEHUIO TETNIOBOTO PaCIIUPEHUS
ra3oB»



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

10

ArperaTtHble COCTOSIHHS BELIECTBA

11

OCOOCHHOCTH arperaTHbIX COCTOSHHMA
BobI. O00OIIEHHE 110 pa3eny
«[TepBOHAYaIbHBIC CBEJCHHUS O CTPOCHUH
BEIIICCTBAY

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0378

12 Mexanunueckoe JBukeHuE. PaBHOMEpHOE bubnmnorexka [JOK
1 HEPABHOMEPHOE IBUKECHUE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. Equnmniel ckopocTu Bubmioreka [JOK
p ) p https://m.edsoo.ru/ff0a079c
14 Pacuer myTtu 1 BpeMeHHU JBUKEHHS bubmmorexa LJOK
y p https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 HNuepuus. Macca — Mepa HHEPTHOCTH TeJ
pi P P https://m.edsoo.ru/ff0a0c10
16 [TIimoTHOCTH BemecTBa. Pacyer Maccsl u bubnuorexa [JOK
o0BeMa Teja Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas pabota «OnpeneneHue
IJIOTHOCTH TBEPJIOTO TEJIa)»
18 Pemenue 3amau mo teme "I1oTHOCTH bu6mmoreka [IOK
BenecTna” https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMozeiicTBus Ten. Cuiia ynpyrocTH.
3akoH ['yka
Jlaboparopnas padota «3yueHue
20 3aBUCUMOCTH pacTsDKeHus (nedopmarmn)
MPYKUHBI OT MPHUIIOKEHHOUN CHIIBD)
21 SBnenne Tarorenus. Cuna TSKECTH
CBsI3b MEXKy CHJION TSKECTH U MacCoM
Y bubmuoreka [JOK
22 tena. Bec Tena. Pemenne 3aa4 o teme

"Cuna Tspoxecta"

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

Cuna TsKecTH Ha JpyIrux IUIaHeTax. bubnnorexa [HOK

23
Pu3nyecKre XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0al502

bu6mmoreka [IOK

24 N3mepenne cuit. Jlunamomer

p A p https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778

2% CrnoxxeHue IByX CHUJI, HAlPpaBJIEHHBIX 10 bubnuorexa [JOK
OJIHOM npsimMoii. PaBHOIEHCTBYIOIIAS CHII https://m.edsoo.ru/ff0ala70

27 Pewenue 3amau no reme
"PaBHonelicTByrOIas cui”

8 Cuna tpenus u e€ Buabl. TpeHue B bubnuorexa [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «3yuenue

29 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIbKEHUS bubnuorexa [JOK
OT CHUJIBI JABJICHUS U XapaKrepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS] TOBEPXHOCTEN)

30 Pewenne 3anau Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CHJIbI
Pemenue 3amau o remam: «Bec Tena»

31 «I"padmueckoe n300pakeHUE CHUID» ’ bubmmorexa LJOK

p Up i https://m.edsoo.ru/ff0alde0
«Cuby, «PaBHOICHCTBYIONIAS CHID»
KontpomnpHas pabora o Temam:
3 «Mexanunueckoe aBuxkeHue», «Macca,
IJIOTHOCTBY, «Bec Tenay, «['paduyeckoe
n3zo0paxenue cuim, «CHIIbD)

33 JlaBnenue. CriocoObl yMEHbIICHUS U bu6mmoreka [IOK
YBEJIUYCHUS TABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUS bubnnorexa [JOK

ra3a ot 00béma, TeMIepPaTyphl

https://m.edsoo.ru/ff0a2376



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
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 IIepenava naBieHus TBEPABIMU TEIIAMU, bubnnorexa [HOK
JKUIKOCTSIMH U rasaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHE B KUJIKOCTH U T'a3e, BBI3BAHHOE bubnmnorexka [JOK
JEUCTBUEM CUJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemrenue 3aga4d no teme «/laBieHue B bu6mmoreka [IOK
JKUIKOCTH U rase. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmatomuecs cocyl https://m.edsoo.ru/ff0a2970
39 [MuppaBnuyeckuii mpecc bubmmorexa LTOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopiiHeBOM KUAKOCTHBIN
Hacoc
41 ATtMocdepa 3emiiu U IPUYHHBI €€ bub6nmoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6nmoreka [IOK
42 Bec Bo3ayxa. ATmocdepHoe naBieHue https://m.edsoo.ru/fl0a2bsa
43 N3mepenune arMmocepHOTro aBICHUS. bubnnorexa [JOK
Oneit Toppuuemniu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO JaBICHHS OT bubnuorexa [JOK
BBICOTEI HaJl YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepouna. Atmocdeproe bubnnorexa [JOK
JIAaBJICHHE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwne 3amaq mo Teme " AtmochepHoe
nasieHue"
g | e T o Buaonsa LOK
py - AP A https://m.edsoo.ru/ff0a3276
cuiIa
48 Jlaboparopunas pabota «Onpenenenue bubnnorexa [JOK

BBITAJIKMBAIOIICH CHIIbI, ICHCTBYIOIICH HA

https://m.edsoo.ru/ff0a33fc



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
https://m.edsoo.ru/ff0a3276

TEJI0, MOTPYKEHHOE B KHJIKOCTHY

JlaGopaTtopHnas paboTa 1mo Teme
«HccnenoBanue 3aBUCUMOCTH Beca Telia B

bubmuoreka [JOK

49 .. . 1
BOJIE OT 00bEMA MOTPYKEHHOM B https://m.edsoo.ru/ff0a3514
JKUIKOCTh YaCTH TEJIa)
bu6mmoreka [IOK
50 [ImaBanue ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopuas padora "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHHUE JIOAKU 1
U onpeeseHue e€ rpy30n0 bEMHOCTH"
Pemenue 3amay mo remam: «IlnaBanue
52 CyJI0B B03[[H XOIlJIaBaHue, «JlaBieHue bubmorexa LJOK
M ) Y L0 https://m.edsoo.ru/ff0a3654
TBEPJABIX TEJ, )KUIAKOCTEH U Tra30B»
53 KonTponbnas padora o Teme «JlaBnenue
TBEPJIbIX TEJ, )KUJIKOCTEH U Ta30B»
bubmuoreka [JOK
54 Mexanunueckas padora
p https://m.edsoo.ru/ff0a3{82
bu6mmoreka [IOK
55 MoiHocTh. EnUHUIBI MOIITHOCTH
m A = m https://m.edsoo.ru/ff0a3{82
56 Ypok-uccienoBanue "Pacyér MoHOCTH, 1
pa3BUBaEMOM IIPH MOIBEME 1O JIeCTHUIIE"
57 IIpocThie Mexanu3Msbl. Priuar. PapHoBecue
CHJI Ha pblyare
Prruaru B TEXHHKE, OBITY U IIPUPOJIE.
58 JlaGopaTtopnas paboTa «}i/ICCJIpeI[F())BI;HI/Ie 0.5 Bubmorexa [IOK
p . p P | https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pblyara
59 Pemenue 3agay 1mo teme «Y CIOBUS bu6mmoreka [IOK
paBHOBECHS pbIYara https://m.edsoo.ru/ff0a48a6
60 KoaddurmenT none3noro aecTpust 05

MexaHu3ma. JJaboparopnas pabota



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
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

«M3mepenune KIIJ] HakIIOHHON

IUIOCKOCTHY
61 Pemenue 3amau o reme "Pabora, | bubmuoreka [JOK
MomHocTh, KITJ1" https://m.edsoo.ru/ff0a4c48
Mexanuueckas sHeprus. Kunernueckas u bubnuorexa [JOK
62 1
IOTEHIMAJIbHAS SJHEPIUsl https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON | bubnnorexa [JOK
SHEPTUU https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCepUMEHTAILHOE OIpE/IETICHUE
64 W3MEHEHUS KUHETUYECKON 1 1 1
MOTEHIIUATIBHOM SHEPTHH MPU CKATHIBAHUH
TeJla 110 HAKJIOHHOHU IIJIOCKOCTH"
65 KoHTtponbhas padota no teme «Paborta u 1
MOILHOCTb. DHEPIUs»
66 PezepsHslii ypok. Pabora ¢ TekcTamu 1o | bub6nnorexa [IOK
TeMe "MexaHnuyeckoe asimkenue" https://m.edsoo.ru/ff0adeebd
PesepBHbIi ypok. PaboTa ¢ TekcTaMHu 110
67 TeMep"I[aBJIggHe TBEPIBIX TEJI, KUIKOCTEH 1 Bubmorexa HOK
" P ’ https://m.edsoo.ru/ff0a4ffe
H ra3oB
PesepBHblii ypok. Pabora ¢ Tekctamu 1o
68 " " 1
teMe "Pabota. MouHocTh. DHeprus
OBIIEE KOJIMYECTBO YACOB 110 63 12

I[TPOTPAMME



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

8 KVIACC

KosmyecTBo yacoB JNara DJIEeKTPOHHbIE
Ne Tema ypoka Konrpoun| Tlpakruuec S nupposeie
n/n Bcero HbIE KHe st oOpa3oBaTejibHbIE
padoThI padoTsbI pecypchl
OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO-
1 KMHETHYECKOM TEOPUU U UX ONBITHBIC 1 bubnnorexa LIOK
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, JKUIKOTO U 1 bubnnorexa [HOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHEeHHEe CBOICTB TBEPIOTO, HKHUAKOTO
4 ¥ Ta3000pa3HOT0 COCTOSIHUI BEIIECTBA Ha 1
OCHOBE TI0JIOKEHHUI MOJIEKYJISIPHO-
KHMHETHYECKOU TEOpUH
5 Kpucrannnueckue u amop¢Hsie Tena 1 bubmmorexa LTOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHuE U KallWUISIPHOCTb. 1 bubnuorexa [JOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubnuorex K
7 TemnoBoe pacMpeHne U cxKaTue 1 Oumaoreka LO
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TeMIIEpaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS YaCTHII
9 Buytpennss sueprusi. CriocoOsbl 1 bubnnorexa [JOK
M3MEHEHUs] BHYTPEHHEN 3HEpruu https://m.edsoo.ru/ff0a5c60
10 Buibl Temionepeaun 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0a6412
11 VYpok-koudepennus "IIpakTuueckoe 1 1 bubmuoreka [JOK



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
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

WCIIOJIb30BAHHUE TETJIOBBIX CBOMCTB
BEIIIECTB U MAaTEPUAJIOB B IIEJIAX
sHeprocoepekeHus"

https://m.edsoo.ru/ff0a65c0

12 KonunuectBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIUNIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIUIOBOTO OasiaHca. bubnmnorexa [JOK
TennooOMeH U TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "HccnenoBanue
14 ;{Bne}?m TIG)HJIO(I))(SMGHa npu CMi[HII/IBaHI/II/I bubmnorexa LIOK
o . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiuel BOJbI
PacueT xonuuecTBa TEIUIOTHI,
15 HEOOXOIMMOTO JJIsl HarpeBaHus Teja u
BBIJICTISIEMOT0 UM MIPH OXJIAKICHUU
JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
16 o "
YIEJIBHOHN TENJI0EMKOCTH BELIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IejabHas TeIrioTa bubnmnorexka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBrneHue u OTBEpAECBaHUE
18 KPUCTAJUIMYECKUX IT)i[ﬂ VnenpHas Temnora bubnnorexa LIOK
b : https://m.edsoo.ru/ff0a71d2
TUIABJICHUS
19 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
YACJIbHOW TEIJIOTHI TUIABJICHHMS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bub6nunorexa [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Teriora
1 napooOpa30BaHUs U KOHJICHCAITUH. bub6nnoreka [IOK
3aBUCHUMOCTb TEMIIEPATypPbl KUMIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JTaBJICHHUS
2 Bnaxxnocts Bo3yxa. JlabopaTopHas bubnnorexa [JOK

paboTta "OnpeneneHre OTHOCUTENIBHOM

https://m.edsoo.ru/ff0a7628



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
https://m.edsoo.ru/ff0a786c

BJIQYKHOCTH Bo3ayxa'

Pemenue 3amau Ha OIpCACIICHUC

23
BJIQKHOCTH BO3/yXa
[IpunumIb paboOTHI TEIIIOBBIX

24 nsurareneif. [Taposas TypOuHa.

JlBuraTenr BHYTPEHHETO CTOPAHMS

25 KII/ rerutoBoro npurarens. TernoBbie bubnnorexa [JOK
JIBUTaTENH U 3aIIUTa OKpYKarolen cpeibl https://m.edsoo.ru/ff0a7c7¢c

2% 3aKOH COXpaHEHUs U IPEBPAILECHUS
HHEPTUHU B TEIUIOBBIX MpOIeccax
[ToaroroBka Kk KOHTPOJIBHOUM paboTE MO

27 teme "TemnoBsie HBﬁeHI/IH I/IEMGHGHI/IG bubmorexa LIOK

o " https://m.edsoo.ru/ff0a8312
arperaTHhIX COCTOSIHMI BEIIECTBA
Kontposnbnas padota no teme "TemioBbie
28 SIBJ'IGTIfI/IH I/I3M£HeHI/Ie arperaTHbixX bubmorexa LIOK
. " p https://m.edsoo.ru/ff0a86ae
COCTOSIHMM BEIECTBA

29 Dnekrpuzarus Ten. [[Ba pona
3IEKTPUYECKUX 3apsI0B

30 VYpoxk-uccienoBanue "DIeKTpU3aus Tei
UMHAYKIMEN U IpU CONPUKOCHOBEHHUH"

31 B3aumoneiicTBre 3apsKeHHBIX TEIl. 3aKOH bubnnorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnekrpuyeckoe nosie. HanpskeHHOCTh

32 DIIEKT quecxoro mouns. IT IfHIII/IH Bubmorexa HOK

P P . https://m.edsoo.ru/ff0a8a0a
CYHEPIO3UIMH JIEKTPUUECKUX MO
33 Hocurenu snekrpuyeckux 3apsios.
DneMenTapHbIil 3apsia. CTpoeHue aroma
34 [IpoBOAHMKY U TUANEKTPUKU. 3aKOH bub6nmoreka [IOK

COXPAaHCHHA SJICKTPHUUICCKOI'O 3apsaa

https://m.edsoo.ru/ff0a8ef6



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
https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3ana4 Ha NpUMEHEHUE CBOMCTB bubnuorexa [JOK
DJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHUI TOK, YCIIOBHS €0

36 C mech)BOBaHI/m I/ICT(})IIIHI/IKI/I bubunorexa LIOK

y ’ https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JleMcTBUS DIIEKTPUIECKOTO TOKA bubmorexa LJOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue

38 AJIEKTPUYECKOTO T10JIsI HA IPOBOJAHUKH U 1
JIUDTICKTPUKU"

39 DNEeKTpUUECKUN TOK B METAJUIAX, bubnnorexa [HOK
KMIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas 1enb U €€ COCTaBHbIE
YacTH
Cuna toka. JlabopaTopHas pabota

41 "Usmepenue u eI; JII/Ip OBagHe CHJIBI 0.5 Burbmorexa LIOK

" P perymp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DneKTpruyecKoe HampsikeHue. BonbTmeTp.
42 Jla6o I::lTO Has a60FT)a "Usmepenue u P 0.5 bubmmorexka LTOK
patopHa p ,P ' https://m.edsoo.ru/ff0a9¢14
pEryJIUpOBaHKUE HANPSKEHUS

43 CornpoTHBIICHHE POBOJAHUKA. Y ACIBHOE bubnuorexa [JOK
CONPOTHBIICHUE BELICCTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuorexa [JOK
[IPOBOJHUKA OT €0 JUIMHBI, IO N https://m.edsoo.ru/ff0aa738
MOMEPEYHOT0 CeueHus: U marepuana”

45 3aBUCUMOCTb CHJIbI TOKA OT HAIIPSKEHUS. bubnnorexa HOK
3akon Oma i y4acTKa 1enu https://m.edsoo.ru/ff0aa44a

46 JlaboparopHnas pabota "HccnenoBanue | bubnnorexa [JOK

3aBUCHUMOCTHU CHJIBI TOKA, HAYHICTO Y€pPE3

https://m.edsoo.ru/ff0aa04e



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
https://m.edsoo.ru/ff0aa44a

PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U
HaIpsHKEHUs: Ha pe3ucrope”

IlocnemoBaTenpHOE B napaajiCjbHOC

47
COEIMHEHUS IPOBOJIHUKOB
JlaGopaTtophnas padora "IIpoBepka
48 MpaBujia CIOKEHUS HAMIPSIKEHUN TTPU bubnmnorexa [JOK
IIOCJIE0BATEIBHOM COCIMHEHUN JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"
JlabopaTtopnast pabdora "IIpoBepka
49 v aBIEJ'Ia ,IS'IH CI/IFJ)'ILI TOKa an P Bubmoreka [IOK
p p " https://m.edsoo.ru/ff0aadle
napaJyieIbHOM COCIMHEHUU PE3UCTOPOB
Pemienue 3a1au Ha mMpuUMEHEHUE 3aKOHA
50 Oma s aanqur(E) COCTMHEHUSI Bubmoreka [IOK
p https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB
51 PaboTa 1 MOIIHOCTE AJIEKTPUIECKOTO bubnmnorexa [JOK
Toka. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "OnpezaeneHue
52 a60TpI,1 I/Illf\)/IOIIIIfI)OCTI/I BJIGKTpI/I{[-IeCKOFO Bubmorexa LHOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUecKre enHu U MOTpeOuTenu
53 AIIEKT pI/I‘-IGCKOf/i ;Le TUU B 611))IT bubnnorexa LIOK
p P Y. https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
[TonroroBka Kk KOHTPOJILHOU PabOTE MO
54 TeMe "DIEeKTPUIECKUE 3apsJibl. bubnnorexa [JOK
3apsKeHHbIE TeJla U UX B3aUMOJICUCTBUS. https://m.edsoo.ru/ff0abd2c
[TocTOsIHHBIN 3MeKTpUYECKUM TOK"
KonTponbhas padbota no teme
55 "DneKTpuUecKue 3apsaabl. 3apsHKCHHbIE bubnuorexa [JOK

Tella U uX B3aumoaeucTBus. I1ocTOSHHBIN
JJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abeal



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
https://m.edsoo.ru/ff0abea8

56

ITocTossHHBIC MAarHUTHI, UX
B3aMMOJIENCTBUE

57

VYpok-uccnenosanue "M3yuenue nosei
MOCTOSHHBIX MAarHUTOB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruautHoe nosie. MarauTHoe noJie
3eMJId ¥ €70 3HaYCHUE T )KU3HA Ha
3emiie

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

59

OnbIT OpcTeaa. MaraHuTHoe nose
IEKTPUUECKOr0 Toka MarauTHoe rnose
KaTyIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[TpyumeHeHne AIeKTPOMAarHUTOB B
texuuke. JlabopaTopnast pabora
"N3ydyeHue neiicTBUsI MAarHUTHOTO TOJIS Ha
MTPOBOJIHUK C TOKOM"

0.5

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

61

DNeKTPOABUTATENb IOCTOSIHHOTO TOKA.
Hcnonp3oBanue >NMeKTpoaBUrareneii B
TEXHUYECKUX YCTPOHUCTBAX U HA
tpancnopre. JlabopaTopHas pabora
"KoHcTpynpoBaHue U u3y4eHrne padoThl
3JIeKTpoBUTaTess"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiThl Papajnes. 3akoH
NIEKTPOMATHUTHON MHAYKImu. IIpaBuio
Jlenma

63

Onexrporerepatop. CrocoObl MoTyueHHs
NIEKTPUYECKON SHEPIUU.
DJEeKTPOCTaHIIMU Ha BO30OHOBIIIEMBIX
HNCTOYHHKAX SHCPIruu

64

[ToaroroBka Kk KOHTPOJIBHOM paboTE MO
TeMe "DJIEKTPUUECKUE U MarHUTHBIE
saBiaeHud"



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

65 Kontposnbnas paboTa o teme 1 bubnuorexa [JOK
"DJIeKTpUUECKNE M MArHUTHBIC SIBJIICHUS " https://m.edsoo.ru/ff0acb14
66 PesepBHbIil ypok. PaboTta ¢ Tekctamu 1mo | bub6nnorexa [IOK
teMe "TemnoBble siBJIeHUS" https://m.edsoo.ru/ff0accSe
PesepBHrlit ypok. Paborta ¢ TekcTtamu 1o bubnuorexa [JOK
67 n 2 = " 1
TeMe "[10CTOSIHHBIN ANEKTPUUECKUN TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHblil ypok. PaboTta ¢ Tekctamu 1mo 1
teMe "MaruuTHsle sBieHUs"
OBLIEE KOJIMYECTBO YACOB I10 63 145

[TPOTPAMME



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

9 KVIACC

KosnyecTBo yacoB Jara DJIEeKTPOHHBIE
Ne Tema ypoka Kontpoas| Ilpaktnue w3yuen uupponkie
n/n Bcero HbIE CKHe st o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypcbl
1 Mexanudeckoe IBrxXeHrue. MarepuasibHas |
TOYKA
) Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuoreka [JOK
MEXaHHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NMPpAMOJIMHEITHOE ABUKEHUE 1 Bubmiorexa TOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE
4 nBkeHue. CpeHssi U MTHOBEHHas 1
CKOPOCTh
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBUKECHHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh NIPSMOJIUHEHMHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['padux 1
CKOPOCTH
JlaGopaTtopHas pabota "OnpezaeieHue
7 YCKOPEHHUS TeJa IPU PABHOYCKOPEHHOM 1 1 E:ff;;;fg;gﬁ}ﬁfoa db18
JIBAKEHUY 110 HAKJIOHHOW IIIOCKOCTH" — :
8 CBobOoauoe nanenne ten. OneiTel [annnes 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
N bubmuoreka [JOK
9 [Tepuon 1 yactora obpameHus. JlnneiHas 1
u y?nosaﬂ CKOpOCTH P https://m.edsoo.ru/ff0ael76
10 LleHTpoCcTpEMUTENIBHOE YCKOPEHUE 1
11 [Iepssiii 3akoH HproToHa. BekTOp cuitbl 1 bubmumoreka [IOK



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

12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHOelicTBYIOIIAdA criia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HetoTona. Cynepno3uuus bu6nuoreka [JOK
CHJI https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha mMpUMEHEHUE 3aKOHOB bubnmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aebbc
bubmuoreka [JOK
15 Cuna ynpyroctu. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuna
YOPYTOCTH
JlaboparopHnas pabota «Onpenenenue bubmmoreka [JOK
17
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0ace28
bubmuoreka [JOK
18 Cuna Tperus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cuiia TpeHUs» bubmorexa [JOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubmmoreka [JOK
KOX(UITMEHTA TPCHHUSI CKOJThKCHUS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3aga4 mo teme "3aK0HBI bubmuoreka [JOK
Herorona. Cuia ynpyroctu. Cuna tpesus" https://m.edsoo.ru/ff0afb8e
Cuna TSKeCTH ¥ 3aKOH BCEMHPHOTO
22 TATOTCHUS. Y CKOpEHUE CBO60§HOFO bubmorera [JOK
| https://m.edsoo.ru/ff0af044
naICHUS
Ypok-koHpepeHnius "JIBmKeHue Te
23 BOKPYT I'PABUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku"
24 Pewenue 3anau o teme "Cuiia TsKecTu u bubnmoreka [JOK

3aKOH BCEMUPHOIO TAroreHus"

https://m.edsoo.ru/ff0af5{8



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
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

25 [lepBas kocMHueckas CKOPOCTb. bubmumoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHEe MaTepuabHOW TOUKHU.

26 AbcomotHO TBEpAOE Teno. PaBHoBecue bubmmoreka [JOK
TBEPAOIO TeJA C 3aKPETUVIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpaIeHus

27 MowmeHnT cuibl. LleHTp TsKRECTH

8 Pemenue 3amau no reme "MOMEHT CHIIBL. bubmuoreka [JOK
entp TsikecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO

29 TGNJIIC "MexaHqucge Bnmeﬁne bubimorera [JOK

- "H ’ https://m.edsoo.ru/ff0b0408
BzaumoneiicTBue e
Kontposnbnas paboTa o Teme
30 "Mef(I;HquCK(E)e BI)KEHUE bubimorera [JOK
. A " ) https://m.edsoo.ru/ff0b06ec
BzaumoseiicTBue e
Wmnynec Tena. Ummyabe cuibl. 3aK0H
31 COX ZHGHI/IH AMIT JILZa Yapyroe u bubimorera [JOK
p Yy o by https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJCHCTBHE

3 Pemenue 3agaq no reme "3akoH bubmuoreka [JOK
COXpaHEHHUs uMmIyJsnca' https://m.edsoo.ru/ff0b096¢

33 VYpok-koHpepeHius "PeakTuBHOE
JIBDKEHUE B PUPOJIE U TEXHUKE"

bubmuoreka [JOK
34 Mexanndeckas paboTa U MOIITHOCTh https:/m.edsoo.ru/f0b0ag4
35 PaGoTa cuibl TSXKECTH, CUIIBI YIIPYTOCTH U bubmmoreka [IOK

CWJIBI TPEHUS

https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
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

JlabopaTtopHas pabota «OnpeaeneHue
paboThI CUIIBI TPEHUS IIPU PAaBHOMEPHOM

36 .
JBIDKEHUHU TeJIa TI0 TOPU30HTATIBLHOMN
MTOBEPXHOCTH»
37 CBs13b 2HEpruu u pabotsl. [loTeHnmanpHas
SHEPTHs
38 Kunetnueckas sneprus. Teopema o bubmmoreka [JOK
KMHETHUYECKOW SHEPIUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE
40 JlabopaTtopHas pabota «3y4yenue 3akona bubnuoreka [IOK
COXpPAaHEHUs SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHUE U €TI0 bubmuoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
47 3aryxaromue Koyiebanus. BelHyXIeHHBIC bu6nuoreka [JOK
Kosebanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 Marematuueckuil ¥ Npy>KUHHBIM MasiTHUKA
Vpoxk-uccienopanme «3aBUCHIMOCTh
44 nep noja KOer6aHI/II71 OT KECTKOCTU Bubmiorexa LIOK
p https://m.edsoo.ru/ff0b197a
MPY>KUHBI M MacChl Ipy3a»
45 [IpeBparnienue 3HEprun NP MEXAHUUECKUX
KOJICOaHMIX
JlaGopaTtopHas pabora «OnpeaeneHue
46 qaCTOI’)[‘I)I Hpne IfOI[El Kone6a§1/1z1;1 Bubmiorexa TOK
p https://m.edsoo.ru/ff0blaec
NPYKUHHOTO MasiTHUKA
JlaGopaTopHas pabota «IIpoBepka
47 He3aBII)/ICHh1;I)OCTHpH6 nojia IE)OJIeé)aHI/If/'I rpysa bubmorexa [JOK
p pys4, https://m.edsoo.ru/ff0b197a
MOJIBEICHHOT'0 K HUTH, OT Macchl Ipy3a»
48 Mexanunyeckue BoaHbl. CBOMCTBa bubnmoreka [JOK

MEXaHUYCCKUX BOJIH. HpOILOJIbHBIG )41

https://m.edsoo.ru/ff0b21fe



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

MONCPCUYHbIC BOJIHBI

49

Ypok-koHpepeHnus "MexaHUYeCKHe
BOJIHBI B TBEpJIOM Teie. CelicMuyeckue
BOJIHBI"

50

3Byk. Pacnpoctpanenue u oTpaxkeHue
3BYyKa

51

Ypoxk-uccnenoranue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT 4acTOTHI"

52

I'pOMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53

VYpok-koudepenuus "YabTpa3Byk u
uHGPa3BYK B IPUPOJIE U TeXHHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboOTE IO
TeMe "3aK0oHBI cOXpaHeHUs . MexaHu4eckue
KoJIeOaHHs ¥ BOJIHEI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbsHas pabora 1o Teme "3aKOHbI
coxpaHeHUs. MeXaHU4IeCKue KOJICOaHHs 1
BOJIHBI"

56

GHGKTpOMaFHI/ITHOG I10JIC.
3HCKTpOM&FHHTHH€ BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CpoiicTBa QJICKTPOMArduTHBIX BOJIH

58

Ypok-koudepennus "[lkana
AJIEKTPOMArHUTHBIX BOJH. VMcnonb3oBanue
ANEKTPOMATrHUTHBIX BOJIH AJIsi COTOBOM
cBs3u"

bubmuoreka [{OK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "M3yueHue cBoicTB
ANIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MoOmIbHOTO Tesedona"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3amau Ha OMnpCACIICHUEC YaCTOThI U



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

JJIMHBI BJIGKTpOMaFHHTHOfI BOJIHBI

9HCKTpOMaFHI/ITHa}I npupoJa CBCTa.

61 CxopocTts cBeTa. BomHoBBIE CBOMCTBA bubmnorexa [JOK
csera https://m.edsoo.ru/ff0b31d0
Uctounuku ceera. [IpsmonuneiiHoe
62 pacrpocTpaHeHHue CBeTa. 3aTMEHUS bubmnorexa [JOK
Conttta 1 JTyHp! https://m.edsoo.ru/ff0b3658
3aKOH OTpa)KeHUs CBETa. 3epKaia.
63 Pemienue 3a1au Ha MpUMEHEHUE 3aKOHA bubmnorexa [JOK
OTpaKEHHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBera. 3aKOH NPETOMIICHUS bubnmoreka [JOK
CBETa https://m.edsoo.ru/ff0b3aea
[lonHOE BHyTpEHHEE OTpaKEHUE CBETA.
bubmuoreka [JOK
65 Hcnonb30BaHuE MOJTHOTO BHYTPEHHETO
yIp https://m.edsoo.ru/ff0b3c5c
OTpa)KEHHUS B ONITUYECKHUX CBETOBOAX
JlabopaTtopnast pabota "HccnenoBanue
66 3aBUCHUMOCTH yTJjia IPeIOMICHUS
CBETOBOTO JIy4ya OT yTIJIa MaJIeHus Ha
rpanuie "Bo3ayx-crexno""
VYpok-koupepennus "Vicronp3oBaHue
67 MOJIHOT'O BHYTPEHHETO OTPAKCHHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHASI CBSI3b"
bubnuoreka [JOK
68 JIunzel. OnTHYECKast CUjla JIMH3BI
https://m.edsoo.ru/ff0b3f2¢
69 [TocTpoenue n300pakeHUI B JIMH3AX Bubmiorexa TOK
https://m.edsoo.ru/ff0b444a
JlaboparopHas padota "Onpenenenne
70 dox IC)Horg aCETOSIHI/ISI u OE)ITII[/I‘ICCKOﬁ bubmorexa LJOK
CHJHE; co 6Hp1;mmeﬁ J— https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTuaeckue bubnuoreka [IOK



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
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

JIMH30BbIe IPUOOPHI"

https://m.edsoo.ru/ff0c0a7e

bubmuoreka [JOK

72 ['na3 xak ontuyeckas cucrema. 3peHue htps://m.edsoo.ru/fl0b4684
73 Ypok-koupepenius "JlepexTol 3peHusl.
Kak coxpanuts 3penue"
PaznoxxeHne 6e1oro cBeTa B CIICKTP.
74 Omnertel HetoTona. Croxenue b bubmorexa LJOK
) https://m.edsoo.ru/ff0c0f4c
CIEKTpaJbHBIX LBETOB. /lucnepcus ceera
JlabopaTtopHnast pa6ota "ONBITHI 110
75 Pa3NioKEeHUIO OEJI0ro CBETa B CIEKTP U bubnuoreka [JOK
BOCHPHUATHIO I[BETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0ICHUH Yepe3 BETOBbIE (GUiIbTphl”
Ypok-npaktukyM "BoiaHOBBIE CBOMCTBa
76 CBeTa: AucIepcusi, uHTeppepeHus u
nudpakims"
77 Omnpitel Pesepdopaa u rmianerapuas bubnuoreka [JOK
MOJenb aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moaens atoma bopa
79 Hcnyckanue u MOrjionieHue CBETa aTOMOM. bu6nuoreka [JOK
KBantbl. JIunelyaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
20 VYpok-npaktukym "HabnrogeHue cekTpoB bubnmoreka [JOK
ucnyckanus'" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUIBI bubnnorexa [IOK
https://m.edsoo.ru/ff0c1672
22 Crpoenue atomHoro siapa. Hyknonnas bubnuoreka [JOK
MOJeNb https://m.edsoo.ru/ff0c18ac
83 PanuoaktuBHbIC peBparieHus. M3oTomsl bubmnorexa [JOK
& penpaill ] https://m.edsoo.ru/ff0clal4
84 Pemenue 3amau nmo teme: "PagnoakTHUBHEIE bu6mmoreka [JOK



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
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

npeBpauieHus"” https://m.edsoo.ru/ff0c1b4a

85 [Tepuona nmonypacnana
VYpoxk-koHpepeHius "PaniroakTUBHBIC

86 1/1331 ‘leHI/IS(Ib Bpl'I I/II-I onie MI[eL[I/II_II/IHe bubnnorexa [IOK

Y " PHPOE, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE

R7 SnepHbie peakiyu. 3aKOHbI COXpPaHEHUS bubnuoreka [JOK
3apsJIOBOTO M MACCOBOTO YUCE https://m.edsoo.ru/ff0c1c58
DHeprus cBA3M aTOMHBIX siziep. CBA3b bubmmoreka [IOK

88
MAacCChl ¥ DHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agad no reme "SnepHeie
peakuu"

90 Peakiuu cunTe3a u nejaeHus saep. bubnmoreka [JOK
Wcrounmnku sueprun CosiHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-koHdepenmus "SAnepHas sHepreTuka.

91 JeiicTBUs paJguOAKTUBHBIX U3IYyYEHUN Ha
JKUBbIE OpraHU3Mbl"

[TonroroBka K KOHTPOJIBHON paboTe IO

90 TeMe "DIEeKTPOMArHuTHOE MOJIE. bubmmoreka [JOK
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBICHUA"

KonTtponbnas pabota no teme
93 "DIeKTpOMarHuTHOE TOJIE.
DneKTpOMarHuTHHIE BOJHBL. KBaHTOBBIE
SIBJICHUA"
[ToBTOpenue, ob6oo6menue. JlaboparopHsie bubnuoreka [JOK

94 n L n .
paboTsl 1o Kypcy "B3aumMonelictBue Ten https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0000menue. Penrenne

P o bubmuoreka [JOK

95 pacyeTHBIX U KaYeCTBEHHBIX 3aJ1a4 110 TEME

"TermnoBble nponecch"

https://m.edsoo.ru/ff0c2572



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
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

[ToBropenue, o6o0menue. Pemenne

bubmuoreka [JOK

1
96 F')acqume i KaquTBeHmev?'az[aq 10 TEME https://m.cdsoo.ru/f0e2a22
KIIJ] TenaoBBIX ABUTaTEICH
IToBTOpenue, 0000menue. Penrenne
97 pacqulin,Ix u Ka‘-IGCI:BeHHI)IX 3a7a4 10 TeME 1 Bubmiorexa LOK
" " https://m.edsoo.ru/ff0c2b30
KIIJI 31eKTpOoycTaHOBOK
[ToBTOpenue, 06061eHue. JlaboparopHsie bubmmoreka [JOK
98 . 1 1
pabotsl o Kypey "CBeToBbIe siBIEeHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, 0600menne. Padora ¢
99 TeKCTaI;dH 10 TEMeE 'IgaKOHLI COXpaHEHHUS B 1 Eubmiorexa LJOK
" https://m.edsoo.ru/ff0c2d6a
MEXaHHKE
100 [ToBTropenue, o6o0menue. Padora ¢ 1 bubnuoreka [IOK
TexcTaMu 110 TeMe "Kose0aHus u BOJIHbI" https://m.edsoo.ru/ff0c2¢82
101 [ToBTOpenue, 0606meHue. Padora ¢ 1 bubnmoreka [JOK
TekcTaMH 110 TeMe ""CBeTOBBIC ABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTropenue, o6o0menue. Padora ¢
102 TekcTamu 1o Teme "KBaHToBast U sigepHas 1
¢uzuka"
OBHIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
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