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®denepanpHas pabodas mporpamMma Mo ydeOHomy mpeametry «Dusukay (6a30BbIii
ypoBeHb) (mpeamerHas obnacth «EcCTeCTBEHHO-Hay4dHBIE TIpeAMETHI»)  (majee
COOTBETCTBEHHO — Iporpamma 1o (pusuke, pu3uka) BKIFOYACT MOSICHUTEIBHYIO 3aITUCKY,
coziep kaHre OOy4eHMS, TUTAHUPYEMBIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI O (PU3HKE,
TEMaTUYeCKOe TUTAHWPOBAaHKE, IOYPOYHOE TUTAHUPOBAHHE.

INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE OCHOBHOI'O 00IEro 0Opa3oBaHUs COCTaBJIEHA
Ha OCHOBE TOJIOKEHUN M TpeOOBaHUN K pe3ylpTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOU 00pa3oBarenbHON Mporpammel, npenactaBieHHbIXx B POOII 00O, a Takke
c yuétoM ¢enepanabHOi pabouelt mporpamMmel BocnuTanus 1 KoHuenuum npenoiaBanus
yueOHoro npeameta «Duznkay.

Copepxanue mporpamMmbl 10  (U3MKE HANpaBlIeHO Ha  (OpMUPOBaHUE
€CTECTBEHHO-HAYYHON IPpaMOTHOCTH OOYYaIOLUXCSl U OPraHU3ALNI0 U3YYeHUs (PU3UKU
Ha JIeATEJIbHOCTHOM OocHOBe. B mporpamme mo (hu3MKe yYHUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpeamera B peanusanuu TpedoBanuiik DGOOII OOO k miIaHUpyeMbIM
JUYHOCTHBIM M METANpEIMETHBIM pPE3yJibTaTaM OOYYEHHUs, a TaKKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAyYHBIX Y4Y€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs.

[Iporpamma 1o (u3MKe ycTaHaBIMBAET pacHpelesieHue y4eOHOro marepuasa
no rojgam oOydeHus (Mo Kjaccam), MpejiaraeT NPUMEPHYIO IMOCIeI0BaTEeIbHOCTD
U3Y4YEHUs! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COAEpPX aHUSA U yuére
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIINXCsl.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LETbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUHTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MpPEIMETY.

du3uka SABISIETCS CHUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SBIICHUH,
U3y4YaeMbIX XHMHEH, Ouoioruei, acTpoHoMHel u (u3anyeckod reorpadueil, BHOCHUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KApTUHY MHpa, MPEAOCTaBIsIeT HauOoJiee SCHbIE
oOpa3ipl MPUMEHEHHs] HAYyYHOIO METOJAa IO3HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Onna w3 TIaBHBIX 3a7ad (PU3WYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETro
o0pa30BaHusi COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U MHTEpeca
K HayKe 00yYaromxcsl.

N3yuyenue ¢usuku Ha 0a30BOM YpOBHE MPEANOJAracT OBJIAJICHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMU, XapaKTEPHU3YIOIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

HAy4HO OOBSICHATD SBJICHHS,

OLICHMBaTh M  INOHUMATh OCOOEHHOCTM  HAyYHOIO  MCCIIEIOBAHUS;

WHTEPIPETUPOBATh JAHHBIC M HWCIIOJIH30BAaTh HAYYHBIE TOKa3aTeNIbCTBA
JUTSI TIOJTYY€HUST BBIBOJIOBY.



[enu n3yuyenus GuU3MKU Ha YPOBHE OCHOBHOT'O 00IIEr0 0Opa30BaHuUs ONPEETICHb
B Konmenmuu mnpenonaBanus ydeOHoro mnpeamera «Ddusmka» B 00pa3oBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi Oenepanuu, peATU3YIOLINX OCHOBHEIE
oOmeoOpa3oBaTeibHbIE  IPOrpaMMBbl,  yTBepkAEHHOW  pemenuem  Komneruun
MunucrepcTBa npocsemnienus Poccutickoit @eaepanuu (mpotokon ot 3 aexadps 2019 r.
No T1K-4BH).

Henu uzydyenust u3uku:

npuoOpeTeHre MHTEepeca W CTPEMJICHUS OOYy4YalomMXCs K HAyYHOMY H3YUYEHUIO
IPUPOIBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEIACTABICHUNA O HAYYHOM METOJIe¢ TO3HAaHUA W (HOPMHUPOBAHHE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHUS OCHOB
CTpOeHHUs MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUE TPEJACTAaBICHUN O POAU (U3UMKU IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTH;

pa3BUTHE TMPEJCTABICHUNH O BO3MOXKHBIX cepax Oyaymield npodeccuoHaIbHON
JeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIpaBJICHUH.

JlocTikeHre 3THX 1eJield MporpaMMbl 10 (PU3KMKEe HA YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus 00ECIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

MpuoOpeTeHNE 3HAHWUK O JMCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYCCKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETCHHE YMEHHMM ONHCHIBaTh M OOBACHATH (PU3MUECKHE  SBJICHUS
C MCTIOJb30BAaHKMEM TIOJTyUYCHHBIX 3HAHUMH;

OCBOCHHE METOJIOB PEIICHHUS MPOCTCUIINX PACUETHBIX 337a4 C HMCIOJIb30BAHHEM
(bU3UYECKUX MOICIICH, TBOPUYECKUX U MMPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHH HAOMIOIAaTh TPUPOIHBIC SBJACHUS W BBITIOJHATH OIIBITHI,
nabopatopHble PabOTHl W AKCHEPUMEHTANIbHBIC MCCIIEIOBAaHUSI C HCMIOJb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE TTPUEMOB paboThl ¢ UHGOpMalel (PU3NUECKOTO COJIepIKAHUSI, BKITIOUas
uHMOPMAITUI0O O COBPEMEHHBIX JOCTIDKEHUSX (U3HKU, aHaIUu3 WU KPUTUYECKOE
OlICHMBaHUE UH(POPMALINH;

3HAKOMCTBO €O c(epamu npodecCHOHAIBHOM JEATCIbHOCTH, CBS3aHHBIMH
C (GU3MKON, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH Ha JOCTHXKCHUSIX
(bu3MYeCcKO HAyKH.

Ha wusydyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
obpasoBanusi oTBoauTcs 238 yacoB: B 7 kijacce — 68 uacoB (2 yaca B HeIeno),
B 8 kitacce — 68 yacoB (2 uyaca B Heqenmo), B 9 kinacce — 102 yaca (3 yaca B Hezelno).

[Ipenyaraemsliii B mporpamme mo Gu3NKe IepeueHb 1a00paTOPHBIX padOT U OTBITOB
HOCUT PCEKOMEHIATCNIBHBIA  XapaKTep, YYUTCNb JCIaeT BBHIOOP MPOBEIACHUS
7a00paTOpHBIX pabOT © OMBITOB C YYETOM WHAMBUAYAIbHBIX OCOOCHHOCTEH
OOy4JaroImMxcsl, CIHUCKA DJKCIEPUMEHTANBHBIX 3aJlaHul, TpeajlaracMbIX B paMKax
OCHOBHOI'O TOCYAapCTBEHHOTO 3K3aMeHa M0 (PU3HKE.



COAEPXKXAHUE OBYUEHUA

7 KIIACC
Paznen 1. ®usuka v €€ poJib B MO3HAHMH OKPYKAIOLIEr0 MUPA
®usuka — Hayka O mnpupone. SBimeHus npupoasl. PU3NUECKHE SBIICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BelnunHbl. M3Mepenne puznueckux BeanunH. Puznueckue npudopsl.
[TorpemHocTs n3MepeHnii MexxnyHapoaHasi CucTeMa eIMHMUII.

Kak ¢usuka wu  [gpyrue  eCTECTBEHHbIE HAayKH  H3Y4alOT  IPHUPOAY.
EctecTBeHHO-HAYYHBIN METOJ MMO3HAHUS: HA0II0/IeHNE, ITOCTAHOBKA HAYYHOTO BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT M0 IPOBEPKE TMIIOTE3, O0BICHEHUE HAOII0AaEMOTO
apieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
MexaHnuyeckure, TeIIIOBBIE, JICKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUA.
dusndeckue mpuoOOPHI U MPoIieaypa MPSMBIX H3MEPEHUH aHAJIOTOBBIM U [IUGPOBBIM
pUOOPOM.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre MEHBI JEICHUS KAl H3MEPUTEIHHOTO MMPUOOpa.

N3mepenue paccTosiHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPOTO TENA.

Omnpenenenre pa3MepoB MaJbIX TEIl.

N3mepenne Temmneparypsl Mpy MOMOIIH KUIKOCTHOTO TEPMOMETPA U IaTUYHKA
TEeMITepaTypHhI.

[IpoBenenue uccienoBanus MO MPOBEPKE TUIOTE3bI: NATBLHOCTH MOJIETA IIAPUKA,
MYIIEHHOT'0 TOPU30HTAIBHO, TeM 00JIbIIIe, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pa3znen 2. [lepBoHavaibHbIe CBe/IeHHsI O CTPOEHUH BelllecTBA

Crpoenue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONBITHI, JOKa3bIBAIOIINE
JHACKPETHOE CTPOCHUE BEIIECTBA.

JIBrmxeHne yactul BeniectBa. CBsi3b CKOPOCTH IBUKEHUS YACTUL C TEMIIEPATYPOIl.
BbpoyHoBckoe aBuxenue, nuddysus. BzanmoaeiicTBre yacTull BEUIECTBA: NPUTKEHNE
Y OTTAJIKABaHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOCHUE Ta30B, >XUAKOCTEH H TBEPABIX
(KpUCTaIIMYecKUX) Tea. B3auMocBsi3b MEXKIy CBOMCTBaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U KX aTOMHO-MOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmtonenue OpoyHOBCKOTO JIBHXKCHUS.

Ha6nronenue nuddyszun.

HaGnronenue sBIIeHMA, OOBSCHSIONIMXCS TPUTSHKCHHEM WM OTTaJIKWBaHUEM
YacTHI] BEIIECTBA.



Jlabopamopnvie pabomsi u onvimol
OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIOIb30BaHuEM (oTorpaduii).
OnbITH IO HAOTIOJEHUIO TETIJIOBOTO PACIITMPEHHUSI Ta30B.
OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:xeHHe ¥ B3aUMoO/ieiicTBHeE TeJl

Mexanunueckoe ABrxeHrue. PaBHoMepHOE U HEpaBHOMEPHOE ABMKEeHHE. CKOPOCTD.
Cpenusist CKOpOCTh IMPY HEPABHOMEPHOM ABUKEHUH. Pacu€T myTH v BpEMEHH JBUKECHMUS.

SIBnenne nHepunu. 3aKOH MHEPLMU. B3anmoaeicTBIE TEl KaK TPUYMHA U3MEHEHUS
CKOPOCTH ABMXKEHHUS Tel. Macca Kak Mepa MHEPTHOCTH Teya. III0oTHOCTH BeliecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTRA.

Cuita kak XapakTepucTuka B3auMoaeucTsus ten. Cuia ynpyroctd u 3akoH ['yka.
N3Mepenne Critbl C MOMOIIBIO AUHAMOMETpPA. SIBJIECHHE TATOTCHUS U cuila TskecTH. Crna
TSDKECTU Ha Jpyrux miaHerax. Bec tena. HeBecomocTs. CokeHre Cuil, HalpaBICHHbBIX
nmo oaHou mpsiMou. PaBHonencTByromas cwi. Cuna TpeHus. TpeHHe CKOJbXKEHUS U
TpEHUE NOKOs. TpeHne B Ipupoie U TEXHUKE.

Jlemoncmpayuu
Habmronenne MexaHM4eCKOTo JBMKEHUS Tea.
N3mepenre ckopoCcTH NPSIMOJIMHENHOTO IBUKEHHUS.
HaOntonenue siBieHNUs] THEPIUU.
HaOnronenue nu3MeHeHus: CKOPOCTHU IIPU B3aUMOJICUCTBUU TeI.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TEII.
CiioxeHune cuil, HalrpaBJIEHHBIX 110 OJHOW MPSIMOM.

Jlabopamopnvie pabomsi u onvimol

OnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBM)KEHUS (ILAPUKA B )KUIKOCTH, MOJIEIN
3JIEKTPUYECKOTO aBTOMOOWIISI U TaK Jlajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIbXKEHUS Opycka WM IIapuKa M0 HAKIOHHOU
MJIOCKOCTH.

OnpeneneHre IIOTHOCTH TBEPIOTO TENA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTKEHUS (Ieopmariun) mpyKUHBI
OT IPUJIO0KEHHON CUJIBL.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUSI CKOJIBKEHUS OT Beca Tela
U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, )KUAKOCTEH 1 ra3oB

Hasnenue. CrocoObl yMEHBIIEHUS W YyBEIWYEHHs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJICHUA raza oT 00béMa, Temnepatypsl. [lepenaua naBiaeHus TBEPIbIMU
TeIaMH, >KMAKOCTSIMM M Taszamu. 3akoH Ilackamsa. IlHeBMaTnueckue MalIMHBL
3aBUCUMOCTh JIABJICHHUSI JKUJKOCTH OT TIIyOMHBL. ['MIpocTaTMueckuil mapajokc.
Coobmiaromuecst cocyabl. [ 'napaBinyeckue MEXaHU3MBI.

Atmocdepa 3emnum u arMmochepHoe aAaBieHue. lIpUyMHBI CyIECTBOBaHUS
BO3QylIHOW 00osouku 3emau. OnbiT Toppuuemu. M3mepenne atMocpepHOro



JaBJICHUS. 3aBUCUMOCTbh aTMOC(EPHOTO JAABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO J1aBJICHUS.

JlelicTBUE KUIKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJ0. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxominaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

Coobmraromuecs CoCy/bl.

['mnpasnrueckuu mpecc.

[IposiBnenue nericTBUs aTMOC(HEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMaA MOTPYKEHHONW YaCTH TeJla U
IJTIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUJKOCTH.

VYcioBue T1UIaBaHusl TeN: IUIABAHUE WA TOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIIEHUS IIJIOTHOCTEN TeNa U KUIKOCTH.

JlabopamopHwvie pabomul u onvimol

HccnenoBanue 3aBUCMMOCTM Beca Tela B BOJE, OT OOBEMA MOTPYKEHHON
B KUJKOCTb YaCTH TeJIA.

OnpeneneHue BBITAIKUBAIONIEN CHUJIBI, JIEUCTBYIOLIEH HA TENO, NOTPYKEHHOE
B KUJKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAIKMBAIOLIEH CWIBI, JEUCTBYIOLIEH Ha TEJO
B KUJKOCTH, OT MACCBhI TEJIA.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKMBAOLIEH CUIIbL, JEHCTBYIOIIEH
Ha TEJO B JKUJKOCTHU, OT 00bEMA OTPYKEHHOM B KUIKOCTh YaCTH TeJla U OT MIIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHME JIOJKH U OIpEIEeHue €€
rpy30N0ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. DHEPIUs

Mexanuueckast padota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBeCHUs
peruara. [lpumeHeHue mpaBwiia paBHOBECHSI pblyara K OJOKY. «30JI0TOE MPaBUIION»
mexanuku. KITJI mpocteix mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanundeckas sHeprusi. Kunetndeckas u noTeHIMaibHas sHeprus. [Ipespanienue
OJIHOTO BUJIa MEXaHUYECKOUM SHEPTUH B IPYTrOM. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl TPOCTHIX MEXaHU3MOB.

JlabopamopHhwvie pabomul u onvimol

Onpenenenre padOThl CWIBI TPEHUS MPU PaBHOMEPHOM JBIDKCHUU Teja
110 TOPHU30HTAJILHON TTOBEPXHOCTH.

HccnenoBanue yclIoBUi paBHOBECHS phlyara.



N3mepenne KII/1 HaKIIOHHOM TIIIOCKOCTH.
M3yuyeHune 3ak0Ha COXpaHEHUSI MEXAHUYECKOW SHEPTUH.

8 KJIACC

Pa3gen 6. TenioBble ABJIeHUA

OCHOBHBIE OJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOM TEOPUU CTPOCHUS BEILIECTBA.
Macca u pa3mMepbl aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPAKAAOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU.

Mopenn  TBEPAOro, KUAKOTO M  Tra3o00pa3HOr0 COCTOSIHUM  BELIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHHWE CBOWCTB Ta30B, >KUAKOCTEH H
TBEPJBIX TEJI HA OCHOBE MOJOKEHUN MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMadynBaHUe
Y KalWJUISIPHBIC ABJICHUSA. TEIIOBOE PaCIIMPEHUE U CKATHUE.

Temmneparypa. CBsA3p TeMnepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMKEHHS YACTHLI.
Buytpennsisa sHeprus. CriocoObl M3MEHEHUs BHYTPEHHEH 3HEpPIruu: TeIuionepenadya u
coBeplieHne padboTel. Buael Temonepenayu: TEIJIONPOBOJAHOCTb, KOHBEKIUA,
U3JIyYEHUE.

KonuuecTtBo Ttemnotel. VYnenbHas TEIIOEMKOCTh BelIeCTBA. TemaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanaHca. IlnmaBneHue u OTBepAeBaHUE
KPUCTAJUIMYECKUX BELIECTB. YAenbHas TeruioTa IuiaBieHus. [lapooOpazoBaHue u
koHaeHcauusa. Mcnapenue. Kunenue. VYaenbHas Temiota mapooOpa3oBaHHUS.
3aBUCHUMOCTH TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxxnocTh BO3myxa.

DHeprus TOIIMBA. Y IeJIbHAS TETUIOTA CTOPAHMUS.

[Tpuntuner padoTs! TermoBeix aurateneit KIJ[ remmoBoro aeurarens. TemnoBsie
JIBUTATEIIN U 3aIlATa OKPYKAIOIIEH CPEeIbl.

3aKOH COXPaHEHHUsI U ITPEBPALLCHHS SHEPTUH B TEIJIOBBIX IPOLECCAX.

Jlemoncmpayuu
Habntonenue OpOyHOBCKOTO JIBHXKCHUSI.
Habmonenune nuddysun.
Habmronenue siBjeHn cMauyuBaHUs U KaWJUIIPHBIX SBICHU.
Habmnronenue TenioBoro pacumpeHus Ted.
N3MeHeHne naBieHuss raza MNpu HM3MEHEHUHM O00BEMAa W HAarpeBaHUU WM
OXJIAXKICHUU.
[TpaBuiia u3mepeHus TeMIEpPaTyphl.
Bunbl Tenonepenayn.
OxnaxaeHue P COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHn# pab0OThl BHSITHUMHU CHJIAMH.
CpaBHeHHUE TEIUIOEMKOCTEHN pa3IMUYHBIX BEIIECTB.
Habmronenne KkuneHus.
Ha6nronenue moctossHCTBa TEMIIEPATYPhI TIPH TUIABIICHUU.



Moenu TeIIOBBIX ABUTATEIIEH.

JlabopamopHhwvie pabomul u onvimol

OnBITHI IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.

OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WIIM caxapa.

OnpIThl MO HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIKOCTEH U TBEPABIX
TeJL.

Ornpenenenue AaBiIeHUs BO3AyXa B OalJIOHE MIIPUIIA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBIICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHus WIH OXJIAKICHHUS.

[IpoBepka TruUMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TEMIEPATYPHI.

HaGnronenue n3aMeHeHusl BHyTPEHHEW SHEPTUM Tella B pe3yJibTaTe TeIIonepeaayn
Y paOOThI BHEIIHUX CHJI.

UccnenoBanue siBieHUs TEIIOOOMEHA IMPU CMEITUBAHUU XOJIOJAHOW U ropsuei
BOJIbI.

OnpeneneHrue KOJIMYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJON MpH TEIIOOOMEHe
C HArpeThIM METAJUIMUECKUM LIMIHHAPOM.

OnpenenenHne y1eapHOM TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCHapeHus.

OrnpeneneHrue OTHOCUTEIBHOM BIIAJKHOCTH BO3AYXa.

Ornpenenenue yaenbHOM TEIIOTHI ILUIABJICHUS JIbJA.

Pa3znen 7. DinekTpuvecKkue U MATHUTHBIE SIBJIEHUSI

Onektpuzanus Ten. J[Ba poaa 3IEKTPUYECKUX 3apsAloB. BiammojelcTBue
3apspKeHHBIX Tes. 3akoH KyoHa (3aBUCHMOCTh CUITBI B3aMMOICHCTBHSI 3aPSKEHHBIX TEJl
OT BEJIMYUHBI 3aPSI/IOB U PACCTOSHHS MEXTY T€TIaMu ).

Onektpuueckoe mone. Hanpspk€HHOCTh  dnekrtpuueckoro mnoss.  [IpuHiun
CYINEPIIO3ULIUU AIEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenun »snekTpuyeckux 3aps/ioB. DJIEMEHTAPHBIA AJIEKTPUUYECKUN  3apsi.
Crpoenne atoma. IIpoBOAHMKN M IHUANEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUYECKOIO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIIOBHS CYIIECTBOBAHMS AIEKTPUUECKOr0 ToKa. ICTOUHMKHN
NOCTOSIHHOI'O TOKa. JIeHCTBHS 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUNA TOK B KUJKOCTSAX U raszax.

Onektpuueckas uenb. Cujla Toka. DIeKTpuueckoe HanpspkeHue. COnpoTHBIIEHUE
IPOBOJHUKA. YJIEJIBHOE COINPOTHBIICHHE BellecTBa. 3akoH Oma I y4JacTKa LIETIH.
[TocnenoBaTenpHOE M APAJLIEIBHOE COEMHEHHUE TPOBOIHUKOB.

PaboTa u MOUTHOCTB ANIEKTPUUYECKOTO TOKA. 3akoH Jlxkoyna—JleHua. DnekTpuueckue
LMY U TOTPEOUTENH 3IEKTPUIECKOM sHepruu B ObITy. KopoTkoe 3aMbikaHuMe.

[TocTrossHHBIE MarHuThl. B3auMOAEHWCTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe
nojie. MarHuTHoOe 1oJjie 3eMJIM M ero 3Ha4eHue ISl )KU3HU Ha 3emie. OnwIT Dpcrena.



MarauTHoe moJsie 3JIEKTPUYECKOTO TOKA. [IpruMEeHeHue 3JIEKTPOMArHUTOB B TEXHUKE.
JleiicTBrE€ MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
ToKa. Hcnosib30BaHWE AICKTPOABUTaTEe B TEXHUYECKUX  YCTPOWCTBAX U
Ha TPAHCIOPTE.

Onbitel Dapanes. SIBIeHHE 3NEKTpOMarHUTHOM HMHAYKUMHU. IlpaBuino Jlenua.
Onextporenepatop. CrocoObl MONYYCHHS JICKTPUUECKOW SHEPTUH. DIIEKTPOCTAHITUU
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DJIeKTpU3aLUs TE.
JIBa pona aNEKTPUUECKUX 3apSAI0B U B3AUMOJAECHCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO M AEHCTBUE IIEKTPOCKOIIA.
DJIeKTpocTaTU4YeCKass MHIYKIIUSI.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsJI0B.
[IpOoBOIHUKH U JUATIEKTPUKH.
MonennpoBaHre CHIOBBIX JUHUAN 3JIEKTPUUECKOTO TTOJIS.
M cTOYHUKH TTOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B )KUIKOCTH.
["a30BbIi1 pa3ps.
N3mepenne cuitbl TOka aMIIepMETPOM.
N3mepenne 3neKTpruiIeCcKOro HarpsKeHUs BOJIbTMETPOM.
Peocrar u MmarazuH CONpOTUBIICHUI.
BzaumoelicTBr€E TOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
MoaenupoBaHHEe MArHUTHBIX MMOJIEH TTOCTOSTHHBIX MAarHUTOB.
OnbIT Opcrena.
MarauTHoe 1oJje Toka. DIEKTPOMarHur.
JlelicTBHE MAarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.
HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHIYKIIUY.
OnbiTel @apajes.
3aBUCHUMOCTb HANPABIEHUS UHIYKIIMIOHHOTO TOKA OT YCJIOBHUM €r0 BOSHUKHOBEHHUS.
DJIEKTPOre€HEePaTOP MOCTOSTHHOTO TOKA.

JlabopamopHvie pabomul u onvimol
OnbITH IO HAOTIOACHUIO DJIEKTPU3AIUH TEJl MHAYKIINEH U MPU CONMPUKOCHOBEHUHU.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKYU U JTUDJICKTPUKH.
COopka 1 mpoBepka paboThI IEKTPUIECKOM IIEMU TOCTOSHHOTO TOKA.
H3mepenune u peryaIupoBaHie CHIIbI TOKA.
N3mepenne u peryaimpoBaHUE HAMPSHKEHUS.
HccnemoBanne  3aBUCUMOCTH  CHJIBI  TOKa, HIYIIETO  4Yepe3  Pe3UcTop,
OT COTIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
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OnbIThl, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJAHUKA OT €ro0 JUIMHBI, INIOMAAU TONEPEYHOTO CEYEHUS U MaTeEpHaIIa.

[IpoBepka npaBuia CIOKEHHS HAMPSKEHUN MPU MOCIEAO0BATEILHOM COECAUHEHHUU
JIBYX pE€3UCTOPOB.

IIpoBepka npaBuia st CUJIbI TOKA MPU NApaLIEIbBHOM COEITMHEHUHN PE3UCTOPOB.

Onpenenenre pabOThI 3JAEKTPUUECKOT0 TOKA, HIYIIETO YepPE3 PESUCTOP.

OmnpeneneHre MOIHOCTHU 3IEKTPUYECKOr0 TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

UccnenoBanne 3aBUCHUMOCTH  CWJIbI  TOKa, MAYLIErO 4Yepe3  JIaMIIOUKYy,
OT HANPSHKEHUS HA HEM.

Onpenenenue KIIJ[ Harpesarens.

UccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3ydenne MarHuTHOTO MOJISI MOCTOSHHBIX MAarHUTOB MPU UX OOBEIMHEHUU U
pa3acieHUHN.

Hccnenosanue neicTBUA 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUSA KaTYyIIKU
C TOKOM U MarHuTa OT CUJIbI TOKA M HaIlPaBJICHUS TOKa B KaTYIIKE.

N3ydenne neiicTBUS MArHUTHOTO MOJI Ha TPOBOJAHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue padoThl JJIEKTPOABUTATENS.

Nsmepenue KII] anexTpoaBuraTenbHON YCTAHOBKH.

OMNBITHI IO UCCIICIOBAHUIO SIBJICHUS DJICKTPOMArHUTHON MHIYKIIMU: UCCIIECIOBAHNE
M3MEHEHU 3HAYCHHS U HAIIPaBJIEHUS UHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanudeckue siBJIeHUsI

Mexannueckoe  JABWKEHHE. MarepuaiibHas  Touka. CucremMa  OTCYETA.
OTHOCUTENBHOCTh ~ MEXAaHMYECKOTO  JABWKEHUA. PaBHOMEpHOE  NIPSMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mnpsiMoiMHENHOE ABWKeHWE. CpenHssi U MIHOBEHHas
CKOpPOCTb T€Ja TP HEPABHOMEPHOM JIBUKEHHM.

Yckopenne. PaBHOycKOpeHHOE TIpsiMOJIMHEHHOE ABIKeHHe. CBOOOAHOE Ma/ICHUE.
OmnpiThl ["anunes.

PaBHOMepHOE JnBMKEHHE TO OKpyxHOcTH. [lepmon m yacrora oOpamieHus.
JInnerHasa v yriaoBas CKOpOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepsoiit 3akoH Herorona. Bropor 3axkoH HeroroHa. Tperuin 3akoH HbrotoHa.
[TpuHIMII CYNIEPIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHHSI CKOJBXKEHHUS, CHIIa
TPEHUS MMOKOSI, IPYTUE BUJIbI TPCHUSL.

Cuita TSKeCTU M 3aKOH BCEMUPHOTO TATOTCHHS. Y CKOPEHHE CBOOOIHOTO IMaJICHHUS.
JBmxenne mnaner Bokpyr Cousnina. IlepBas kocMuueckasi ckopocTh. HeBecomMocTh u
MEPETPYy3KHU.
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PaBHOBecue wmarepuanbHOll TOuku. AOcomoTHO TBEpAoe Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpallleHusa. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynsc Tema. M3MeHeHne wummysnbca. MMIynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTuBHOE ABMKEHUE.

Mexannueckass paboTa 1 MOIIHOCTh. PaboTa cui TsKecTH, YNpPyrocTd, TPEHUS.
CB3b sHepruu U padotsl. [loTeH1nanbHas SHEPIUs Tea, MOAHIATOTO HaJl TIOBEPXHOCTHIO
3emud. lloTeHnmanbHas sHeprus cxaro npyxuHbl. Knnetnueckas sHeprus. Teopema
O KUHETHYECKOU dHEPIruH. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPrUu.

Jlemoncmpayuu

Ha6nronenne MexaHn4ecKoro JBMKEHUS TeIa OTHOCUTEILHO PA3HBIX TEJT OTCUETA.

CpaBHEHUE MyTEN U TPACKTOPUN ABUKEHUS OJHOTO U TOTO € TEJIa OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mepenune CKOpoCTH U YCKOPEHHUSI IPSIMOJIMHEMHOTO JABUKECHUS.

HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUA.

Hab6nronenue nBr>keHus Tea o OKpy>KHOCTH.

HaOnronenne MeXaHMUECKUX SIBJICHUN, MPOUCXOAIIMX B CHUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHUH OTHOCUTEIHHO KaOWHEeTa
bu3uKH.

3aBUCHUMOCTh YCKOPEHHUS T€Ia OT MAcChl TeNa U IEUCTBYIOLIEH HAa HETO CUJIBI.

HaOnronenue paBeHcTBa CUII MPU B3aUMOJIEUCTBUU TEJL.

N3meHneHne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

IIepenaya umiryabca npu B3auMOJECHCTBUU TEJL.

[TpeobpazoBanus SHEPTrUU MPU B3aUMOCHCTBUU TEJL.

CoxpaHeHre uMIyJibca MPU HEYIIPYTOM B3aWMOICCTBUHU.

CoxpaHeHue UMITyJIbca Ipu aOCOJIIOTHO YIIPYTOM B3aUMO/ICHCTBUM.

Ha6nronenue peakTHBHOTO JABUKEHUS.

CoxpaHeHHne MEXaHU4YEeCKOM SHEPTUU MPU CBOOOTHOM Ma/ICHUH.

CoxpaHeHME€ MEXaHWYECKOM OHHEPruM TMPH JBUKECHHM Tejla TMOJA JICWCTBUEM
MPYKUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpyHnpoBaHue TpakTa JUIsl pa3roHa W JallbHEHUIIEro paBHOMEPHOTO JIBFKCHHUS
IIapUKa WIA TEeTIEHKKH.

Omnpenenenre cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WM JABWKCHUS IIapUKa
10 HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenre yCKOPEHUs Teja MPU PaBHOYCKOPEHHOM JBWKCHUH MO HAKJIOHHOU
TIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH ITPH PaBHOYCKOPEHHOM JIBH)KCHHH
0e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBW)XCHHHM 0€3 HadaJlbHOU
CKOPOCTHU MIYTH OTHOCSATCS KaK PsJT HEUETHBIX YHCEII, TO COOTBETCTBYIONIUE MIPOMEKYTKH
BPEMEHU OJIMHAKOBHI.
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Uccnenoanne 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBXEHUS OT CHJIbl HOPMAJIBHOTO
JTABJICHUSI.

Onpenenenue k03¢hHULIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenre KECTKOCTU MPYKUHBI.

Omnpenenenne paOOTHl CHJIBI TPEHUS TP PABHOMEPHOM JBMKCHHM Teja
110 TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenre pabOThl CUIIBI YIPYTOCTU TPHU MOABEME Ipy3a C HCIOJIb30BAHUEM
HEIMOJABUYKHOTO U MOJBUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUsI SHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHbI

KonebarenbHoe npmwkeHune. OCHOBHBIE XapaKTEPUCTHUKHU KoJIeOAHUM: TEPHO,
4acToTa, aMIUINTyJa. MaremMaTW4ecKuid W TNPYXUHHBIA MasTHHUKU. [IpeBpamienue
SHEPIUM MPHU KOoJeOaTeIbHOM JBUKCHUU.

3aryxaronue kojiebanus. BolHyxkaeHHbIe KojieOaHus. Pe3zonanc. MexaHuueckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKHUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL. J[JinHA
BOJIHBI U CKOpPOCTh €€ pacmnpocTpaHeHus. MeXaHWueCKHe BOJHBI B TBEPIIOM TeIe,
CEUCMHUYECKHE BOJIHBI.

3ByK. I'poMKocTh 3Byka W BbIcOTa TOoHA. OTpakeHue 3Byka. MHPpa3Byk wu
YIBTPa3BYK.
Jlemoncmpayuu

HaGnronenue xosebanuil Tes o AEHCTBUEM CUJIbI TSKECTH U CUJIbI YIPYTOCTH.

Ha6nronenue konebanuii rpy3a Ha HUTU U Ha IPY>KUHE.

Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.

PacnipocTpanenue nmpoaoJibHBIX U MONEPEYHBIX BOJIH (HA MOAEIH).

Habmronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKHI PE30HAHC.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre YaCTOThI M MIEpHOIa KOJICOaHUH MAaTEMaTHICCKOTO MasTHUKA.

Omnpenenenre 4acTOThI U MEpUoa KoJIeOaHUN PYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTU TEpUO/a KOJeOaHWI TOJBEIICHHOTO K HUTHU Tpy3a
OT JUTMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TepHOJa KOJIeOAHWUH TIPYKUHHOTO MAasTHHKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH Tepuoa KoyeOaHuid Tpy3a, MOJBEIICHHOTO K HUTH,
OT Macchl Tpy3a.

OnBITB, JEMOHCTPHUPYIONIUE 3aBUCHMOCTH IEepHUoAa KOJIeOaHWW TPYKUHHOTO
MasTHHKA OT MacChl Tpy3a U )KECTKOCTH MPY>KHHBI.

W3mepenue yckopeHus: CBOOOTHOTO TaICHHUS.

Pa3nea 10. DiiekTpoMarHuTHoOE MoJie M 3JIeKTPOMATHUTHbIE BOJIHBI
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DNeKTpOMarHuTHOE ToJIE. DneKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. IllKama 3JIeKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnexkTpomMarHuTHas npupoaa ceera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa JIEKTPOMAarHuTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

JlabopamopHhwvie pabomul u onvimol
N3ydeHnne cBOMCTB 3IEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TeneoHa.

Pa3nen 11. CBeToBbIe ABJIEHUS

JlyueBas mopmenw cBera. Mcrounuku cBera. lIpsMonuHeniHOe pacmpocTpaHeHue
ceeta. 3armeHuss Connua u Jlywel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

IIpenomnenue cBera. 3akoH InpesomieHus cBera. llosHoe  BHyTpeHHee
oTpaxkeHue cBera. VCcrmoap30BaHHE MOJHOTO BHYTPEHHETO OTPAa)KEHUS B ONTHYECKHUX
CBETOBOJAX.

JIunza. Xox myueit B nuH3e. Ontudeckas cucrema (poroanmapaTra, MUKPOCKOINA U
Teneckona. I'a3 kak onruyeckas cuctema. bim3opykocTs U JaIbHO30PKOCTb.

Pasnoxxenune 6enoro ceera B criektp. OnbiThl HetoToHa. CliojkeHHE CTIEKTPaIbHbBIX
1uBeToB. /lucnepcus ceera.

Jlemoncmpayuu
[IpssMonuHEHOE pacIpOCTPaHEHHE CBETA.
OtpaxkeHue cBeTa.
[Tonyuenne n300pa>keHUl B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
Onrtuueckuii CBETOBO/I.
Xox mydeii B cOOUparoIiei JInH3e.
XO0J1 Tydeu B paCCEUBAOLIEH JIMH3E.
[Tomyuenue n300paskeHUi C MOMOIIBIO JIUH3.
[Tpuntun neiictBus GoroanmapaTa, MUKPOCKOIIAa M TEIIECKOTIA.
Mopenn riasa.
Paznoxenue 0emoro cBeTa B CIIEKTP.
[Tomy4yenue 6emoro cBeTa Mpy CIOKEHUU CBETA Pa3HBIX IIBETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCMMOCTH yIJIa OTPaXKCHHS CBETOBOTO JIyda OT yrJjia IacHusI.
N3ydeHne xapaKTepUCTHK U300paskeHHUs MTPeIMeTa B INIOCKOM 3epKalie.
HccnenmoBanue 3aBUCMMOCTH yTJla MPEJIOMIICHHSI CBETOBOTO JIyda OT yTIJia MaICHUs
Ha TPAHMIIC «BO3TYX—CTEKIION.
[Tomy4yenune n3o0paxeHut C MOMOIIBIO COOMPAIOIIECH JTNH3HI.

14



Omnpenenenre (JOKYCHOTO pACCTOSHUS U ONTHYECKON CHITBI COOUPAIOIIEH JTHH3BI.

OnbITHI IO Pa3IOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnbITH 0 BOCIPUATHUIO 1[BETA MIPEIMETOB MPU UX HAOIIONCHUU Yepe3 LIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBanToBbI€ sIBJI€HHS

Omnswitel Pezepdopna u mnmaHetapHas monenb aroMa. Mogenbs atoma bopa.
Hcnyckanue v norionieHue ceeta aroMoM. KBaHThI. JInHEUaThle CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO Sipa.
Hyknonnas monens atomHoro sigpa. M3oronsl. PagnoaktuBHeie nipeBpanienus. [lepron
IIOJTypacIiajia aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOI'O YUCEN. DHEPTUs
CBSA3M aTOMHBIX sAnep. CBs3p Maccel M 3Hepruu. Peakuuu cuHTE3a M JENEHUS SIED.
Ncrounuku saeprun ConHua u 3BE31.

Anepnas osHepretvka. JIeMCTBHS paaMOAKTUBHBIX M3JIy4YEHUNM Ha JKHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CnexTpbl U3Ty4EeHHS U TOTIIOIMICHUSI.
CrekTpbl pa3IuvyHbIX Ta30B.
CnekTp Bogopoaa.
Ha6nronenue tpekoB B kamepe Buiibcona.
PaboTa cuéTurka HOHU3UPYIOIIUX U3ITYUCHUH.
Peructpanus nzinyueHust IpupoOgHBIX MUHEPATIOB U MTPOAYKTOB.

Jlabopamopnvie pabomsi u onvimol

HaGnroneHue CruioniHpixX ¥ IMHEWYAThIX CIIEKTPOB U3TYUCHUS.

UccnenoBanue TPEeKOB: W3MEPEHHE SHEPTUU YACTHIIBI IO TOPMO3HOMY IIyTH
(o pororpadusam).

N3mepenne paarnoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000IIAK NI MOTYJIb

[ToBTOpUTENHEHO-0000IIAIOIIMK MOAYIL TMpEaHA3HAYEH ISl CUCTEMATH3aluu U
0000IIeHNs TIPEIMETHOTO COJEPKaHUSI W OIbITa JACATEILHOCTH, MNPHOOPETEHHOTO
IpU M3YYEHUU BCETO Kypca (PU3NKHA, a TaKXKe IS MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMEHY Mo (pu3MKe 11 00yUJaroIIMXCsl, BRBIOPABIIMX ATOT YUEOHBIM
peaMer.

[Ipy w3yyeHHH JaHHOTO MOJYJSI PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUJIbI
NeSATETLHOCTH, HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTHUKEHUE TPEIMETHBIX H
MeTanpeIMETHBIX MJIAHUPYEMBIX pEe3yJIbTaTOB o0yueHwus, dbopmupyercs
€CTEeCTBEHHO-HayYHas TPaMOTHOCTh. OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHUS
SIBJICHUW MPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSICHATH (DU3NUECKUE SBICHUS,
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IPUMEHSS MTOJIyYeHHbIEC 3HAHUS, PEIIATh 3a/1a4, B TOM YHCJIE KAYECTBEHHBIE U KCIIEPUMEHTAJIbHBIC.

[TpuHIMTIHANBHO NESTENBHOCTHBIM XapaKTep JaHHOTO pas3felia peaqu3yeTcs 3a CUETTOro, YTO OOYYaroIIMeCs BBIMOIHSIOT
3a/1aHusl, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE TMOJYYCHHBIX 3HAHHUI pacro3HaBaTh M HAY4YHO OOBICHATH (PU3MUYECKHE SIBICHHUS B OKpYKAIOIIEH MpHUpONE U
[IOBCEHEBHOM JKU3HU;

UCIIONIb30BaTh HAYyYHBIE METOJIbI MCCIEAOBaHUs (DU3UUECKUX SBJICHHI, B TOM YKCJE JUIsI IPOBEPKU THUIMOTE3 M MOTYyYCHUS
TEOPETHUYECKHUX BBIBOJIOB;

OOBSACHATh HAyYHbIE OCHOBBI Ham0oOJiee BaKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTMH, HampuMmep, MPaKTHYECKOIrO
WCIIOJIB30BAaHUSl PA3JIMYHbIX MCTOYHMKOB DHEPIHM HAa OCHOBE 3aKOHA IPEBpALICHUS M COXPAHEHHsI BCEX W3BECTHBIX BUIOB
SHEPTHUHU.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O ®PU3NKEHA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

N3yuenne Qu3nKku Ha ypPOBHE OCHOBHOTO OOIIETo 0o0pa3oBaHUs HAMPABJICHO Ha JOCTH)KCHHE JIMYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare m3ydeHus QUMK Ha yYpOBHE OCHOBHOTO O0IIero oOpa3oBaHMsy 0Oydaromierocs OyayT chopMupoBaHb
CJIEYIOIINE JIMYHOCTHBIE PE3yIbTaThl B HACTH:

1) maTpHOTHYECKOT0 BOCIIMTAHMS:
MPOSIBJIICHHE MHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM(U3NUECKON HAYKH;
LEHHOCTHOE OTHOIICHUE K TIOCTH)KEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB,;

2) TPaKIAHCKOT0 U TYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:
FOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B OOCYXXJIEHHHM OOUIECTBEHHO-3HAYUMBIX M 3THUYECKUX MpOOJieM, CBSI3AHHBIX C
MPAKTUUYECKUM MPUMEHEHHEM JOCTHKEHUHN (PU3UKH;
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OCO3HAHHUC BA’KHOCTHU MOPAJIbHO-3THYCCKHUX ITPUHIIUIIOB B ACATCILHOCTH yLIéHOFO;

3) 3¢TeTHYECKOr0 BOCIIUTAHMS :
BOCIIPHATHE OSCTCTHYCCKMX KadeCTB (U3NYECKOH Hayku: €€ TapMOHMYHOTO IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHHYHOCTH;

4) HEHHOCTH HAYYHOT' 0 MIO3HAHMS

OCO3HAHUE IIEHHOCTH (PU3NUYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHA,
BAKHEUILIEN COCTABIISIOIIECH KYJIBTYPHIL;

pa3BUTHE HAYYHOU JIFOO03HATEILHOCTH, HHTEPECA K UCCIIEI0OBATENBCKOM A TENbHOCTH;

5) hpopMupoBaHus KYJIbTYPbI 310POBbSI 1 MOIHOHAJIBLHOIO 0J1arONOTyYH:
OCO3HaHUE LEHHOCTU Oe30macHoro ooOpas3a >KM3HM B COBPEMEHHOM TEXHOJOIMUYECKOM MHpPE, BAaKHOCTH IpaBUII
0€30MacHOro MOBEACHUS Ha TPAHCIOPTE,HA AOPOrax, C MEKTPUYECKUM U TEIJIOBBIM O0OPYI0BaHUEM B JIOMAILIHUX YCIOBUSX;
c(OpMUPOBAHHOCTH HaBbIKA peIieKCUU, TPU3HAHUE CBOETO IPaBa Ha OLIMOKY U TAKOT'O )K€ MpaBa y Ipyroro 4eJIoBeKa;

6) TPy10BOr0 BOCIIUTAHMS :

aKTHBHOE y4acTHE B PCIICHHM NMPaKTHUYECKUX 3aday (B paMKax CeMbH, 00pa30BaTelbHOW OpraHM3alid, Topojaa, Kpas)
TEXHOJIOTUYECKOM M COIMAIbHOMN HAIIPAaBICHHOCTH, TPEOYIOIIMX B TOM YKCIIE U (PU3HMUECKUX 3HAHUIA,

UHTEPEC K MPAKTUICCKOMY 3YUCHHIO MTPOGECCHA, CBA3aHHBIX C PU3UKOI;
7) 3K0JIOTHYECKOT0 BOCITUTAHMS:

OpPHEHTAIMs HA MPUMEHEHHE (PM3MUYCCKUX 3HAHHUM IS PEIIeHUs 3aaad B 00JaCTH OKPYKAIOUIEH Cpenbl, MIaHHPOBAHUS
MOCTYIKOB M OI[CHKH UX BO3MOKHBIX ITOCIIEACTBUNUISL OKPYKAIOIIECH CPeIbI;

0CO3HAHHME III00aIBHOI0 XapaKkTepa SKOJIOTHIECKHX IIPOOIEM U Iy Tel UX PEIIEHNUS;

8) apanTanuu K M3MEHS IOIMMCSl YCJIOBUSAM CONMAILHON M MPUPOTHOM CpeIbl:
MOTPEOHOCTh BO B3aUMOJICMCTBUM TIPU BBHIMIOJHEHWH WCCIEAOBAaHUN W TPOEKTOB (PU3MUYECKOW HAMPaBIEHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSIM JPYTHUX;
MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 MPaKTUYECKYIO NESITEeNIbHOCTh; MOTPEOHOCTh B (POPMUPOBAHUHU HOBBIX
3HAHMM, B TOM 4nciie POpMyIUpPOBATH UJIEH,

IMOHATHA, TUIIOTC3HI O (I)I/IBI/I‘IGCKI/IX 00BeKTax u SABJICHUAX,
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OCO3HAaHHUC I[C(I)I/IHI/ITOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00J1acTH (1)I/I3I/IKI/I;
IIaHUPOBAHHUC CBOCTO pPA3BUTHUA B HpI/IO6peTeHI/II/I HOBBIX CI)I/ISI/I‘-ICCKI/IX 3HaHI/II71; CTPCMJICHHUC aHAJIM3UPOBATH U BLIABJIATH
B3aMMOCBA3U IIPUPOIHI, 06H.[€CTB3 u
3KOHOMHKH, B TOM YHUCJIC C UCIIOJIB30BAHUEM (bI/IBI/I‘-IeCKI/IX 3HaHI/II71;
OLICHKa CBOUX I[GﬁCTBHﬁ C y‘{éTOM BJIMSIHHA HAa OKPYKAIOIIYIO CPCAY, BO3ZMOKHBIX r100aIbHBIX HOCHCHCTBHﬁ.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs ImporpaMMbl 0 (PU3MKE Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus y oOydaromierocs OyayT
c(OpMHPOBAaHBl  METAlPEAMETHBIE PpPE3YyJbTaThl, BKIIIOYAIOIIME IIO3HABATEIbHbIE YHHUBEPCAIbHBIE YYEOHbIC JIEHCTBHS,
KOMMYHUKATHBHbBIE YHUBEPCAIbHbIE yUE€OHBIE IEHCTBUSA, PETYJISATUBHbBIE YHUBEPCAIbHbICYUEOHbIE JEHCTBUS.

ITo3HaBaTe/ibHbIC YHUBEPCAJbHbIC Y4eOHbIC JEUCTBUS
ba3oBble jornueckue 1eMCTBUSA:
BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHUI); yCTaHABIMBATH CYIIECTBEHHBIA IMPHU3HAK
KJ1accuUKaIu, OCHOBAHUS
JU1s1 0OOOIIICHUS U CPAaBHEHUS;
BBISIBIIAITh 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B paccMaTpUBaeMbIX (akTax, JAHHBIX U HAOJIOICHUSIX, OTHOCSIIUXCSA K
(UBUYECKUM SIBIICHUSIM;
BBISIBIIAITh TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M TPU M3yYeHUU (U3MYECKUX SBICHUW W TIPOIECCOB, JENaTh BBIBOJBI C
MCIIOJIb30BAaHUEM JIEAYKTHUBHBIX U WHIYKTUBHBIXYMO3AaKIIOUEHUH, BBIIBUTATh TUTIOTE3bI O B3AMMOCBS3SIX (PU3UUYECKUX BEINYHUH;
CaMOCTOSATENLHO BhIOUpATH CIIOCO0 perieHus yueOHoW (u3nueckor 3aaauu (CpaBHEHHE HECKOJIBKUX BAPHAHTOB PEIICHMUSI,
BBIOOp HanboJIee MOAXO/ISIIETO ¢ Y4ETOMCAMOCTOSITENIEHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTe/IbCKNe 1eMCTBUA .
MCIOJIb30BaTh BOMPOCHl KAaK HCCIEAOBATEIbCKUI HWHCTPYMEHT IMO3HAHUS; MPOBOIUTH o CaMOCTOSITEIILHO
COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHbBIN

(bU3UYECKU YKCIIEPUMEHT, HEOOJIBIITOE MCCIIeIOBaHNE (DU3NIECKOTO SBIICHUS, OIICHUBATH HA IPUMEHUMOCTD U JJOCTOBEPHOCTh
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uH(pOpMAIIHIO, TOJIYYEHHYIO B X0J1€
UCCJIEIOBAHUS UJTU DKCIIEPUMEHTA;

CaMOCTOATENbHO (opMynupoBaTh O0OOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOIO HAOJIOJEHHUS, OIbITa,
HCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOKHOE JJallbHEWIeEe pa3BUTHE (PU3WUYECKUX TMPOIECCOB,a TAKXKE BBIABUTATH MPEATIONOKEHHSI 00
UX Pa3BUTUU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

Pab6ora ¢ unopmanueii:

IPUMEHATh  Pa3IUYHBIC METOABI, HWHCTPYMEHTBHI M 3alpoChl TIPH TIOWCKE M O0TOOpe MH(OpPMAITMU WU JAHHBIX C
y4ETOM IPEIJIOKEHHON yueOHOU Ppu3nueckoil 3a1auu;

aHAJIM3UPOBaTh, CHCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH HHGOPMAIIUIO PA3IMYHBIX BUJIOB U (DOPM MPE/ICTABICHUS;

CaMOCTOATENLHO BHIOMpATh ONTUMaIbHYIO (OpMY MpeAcTaBiIeHUs WHOOPMAIMU U WIUTIOCTPUPOBATH pelIaeMble 3aadyu
HECJIO’)KHBIMHU CXEMaMHU, THarpaMMaMi, HHOU TpaduKoi U UX KOMOMHAITUSIMU.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe NeiiCTBUSA:

B XoJe oOCyXaeHus yuyeOHOro marepuasna, pe3yJabTaToB JabOpaTOpPHBIX padOT M MPOEKTOB 3aJaBaTh BOIPOCHI IO
CYIIECTBY OOCY>Ka€MOM TeMbl U BBICKA3bIBATh WJCH, HAIIEJICHHBIC HAa PEIICHUE 3a/la4Ml U MOAAep)KaHne OIaroxenaTeabHOCTH
OOIIICHHS,

COIOCTABJIATh CBOM CYXKJEHHS C CYXACHUSIMH JPYrMX Y4YaCcTHUKOB JAMajora, OOHApYyKMBAaTh pa3jiMyue M CXOJICTBO
MO3UIINH;

BBIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOIMYHO MPEACTABIATH PE3YIbTAThl BBIMOIHEHHOTO (PU3MUECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOEKTA).

MIOHMMATh U MCTIOIH30BAaTh MPEUMYIIIECTBA KOMaHTHOW U MHINBUYaTbHOW PaOOTHITIPU PEIICHUN KOHKPETHOHN (hHM3HUECKOi
poOJIEMBI;

OPUHUMATh LEJIU COBMECTHOM JEATEeIbHOCTH, OPTraHM30BbIBaTH ACUCTBUA MO €€ IJOCTHKEHHIO: pPaclpelnessTh poJiu,
00Cy>KIaTh MPOIIECCHI M PE3YJIbTaThl COBMECTHON paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIIOCH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOTO pe3yjibTaTa MO CBOEMY HANpPAaBICHUIO U KOOPAMHUPYS CBOU

I[eI)'ICTBHH C ApYIr'uMH 4JICHAMU KOMAaH/bI,
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OLICHMBAaTh KauyeCcTBO CBOEr0 BKJIaJa B OOHIMI MPOAYKT MO KPUTEPUSAM, CAMOCTOSTEIBHO CGHOPMYINPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUS.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC HeHCTBUS
Camoopranusanus:
BBISBJISITH MPOOJEMBbl B KU3HEHHBIX U YYEOHBIX CHUTyalUsX, TPEOYIOUIUX JUIsl pelieHns PU3NUeCKUX 3HaHUM;
OPUEHTUPOBATHCS B PA3IUUHBIX MOJX0/1aX NPHUHIATHUS pPEeIICHUN (MHANBUIYAJIBHOE, IPUHATUE PEIICHUS B TPYIIIE, IPUHATHE
pELIeHUI Ipynmnomn);
CaMOCTOSITEJIbHO COCTaBJISATh QJIFOPUTM pPEILEHUsT (PU3NYECKON 3aJauM WIM IUIaHa UCCIIEIOBaHUS C y4ETOM HMMEIOLIUXCS
peECypcoB U COOCTBEHHBIX BO3MOXHOCTEM, apryMEHTHPOBATh MIPeAJIaraéMble BApUAHThI PEILICHUI;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEUICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJVICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYalllH U MpeIaraTh IIaH €€ N3MECHEHUS,

OOBSACHATH PUUYUHBI JOCTHKEHUS (HEJOCTHIKEHHSI) PE3YJIbTATOB JE€ATEIbHOCTH, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B AECATENBHOCTHh (B TOM YHCIIE€ B XOJ BBINOJTHEHUS (PU3NYECKOTO MCCIEAOBAHMS WIHM MPOEKTa) Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBILUXCS CUTYallMi, YCTAHOBJIEHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIBTATA LEIU U YCIOBHSIM.

CTaBUTh ce0s Ha MECTO APYroro 4vejoBeKa B XOAE CHOpa WIM JUCKYCCUU Ha HAYYHYIO TEMY, IOHUMAThb MOTHUBBI,
HaMEPEHUS U JIOTUKY APYTroro.

npu3HaBaTh CBOE MPaBO HAa OWIMOKY MpU pelleHud (PU3MUEeCKUX 3aJay WM B YTBEPXKACHUAX HAa HAYYHbIE TEMbI U
TaKOE 7K€ MPABO IPYTOro.

INPEAMETHBIE PE3YJIBTATBI

K xonny oOydenus B 7 Kjacce npeAMETHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpa)xaThb C(OPMUPOBAHHOCTH y
oOyJaromuxcst yMEHUM:

UCIIOJIb30BaTh MOHATHUS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HAOIIOACHHUE, SKCIEPUMEHT, MOJIEb, TUIIOTE3a, €IUHUILIBI
(¢u3NUYeCKUX BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUS BelecTBa (TBEPHOE, KUAKOE, Ta3000pa3HOE), MEXaHUYECKOE

JBUKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOpHs, paBHOJECHUCTBYIOMAs cuil, aedopmanus (ympyras,
20



IJIACTUYECKAasi ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

paznudath sBieHUS (Auddy3us, TEIIOBOE IBIKEHHWE YaCTHI[ BEIIECTBA, PAaBHOMEPHOE MBI)KCHHE, HEPAaBHOMEPHOE
JBIKEHUE, UHEPIIMS, B3aUMOJICHCTBUE TEJ, paBHOBECHUE TBEPIBIX TENI C 3aKPEIUIEHHON OChIO BpallleHUs, Nepeaaya JTaBicHUs
TBEPJBIMU TEIaMU, KUIKOCTIMU U Ta3aMu, aTMOc(epHOe aBiieHue, IJIaBaHUE TeJ, IPEBPAILICHUS] MEXaHUYECKON SHEPTUH) T10
OMHCAHUIO UX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIMBITOB, JEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHNUE W3YYEHHBIX (DU3UYECKUX SIBICHUU B OKPYXKAIOIIEM MHUpPE, B TOM uucie (PU3UYECKUE SIBJICHUS B
pUPOJIE: MPUMEPHI IBIKECHUSI C PA3JIMUYHBIMUA CKOPOCTSIMU B KUBOW U HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B MPUPOJIE U
TEXHUKE, BIUSHUE aTMOCHEPHOTro JAaBJICHUS Ha KUBOW OpPraHU3M, IUIABAHHUE PHIO, phlYaru B TEJE YeJIOBEKa, IIPU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYI0, BBIJICNATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UYECKUX SBJICHUI;

ONKCHIBATh W3YYCHHBIC CBOMCTBA TeN W (PU3UYECKHUE SIBJICHHUS, MCIOJB3YyS (PU3MUECKHEe BEIUYMHBI (Macca, 00BEM,
IJIOTHOCTh BEIIECTBA, BPEMsl, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYrOCTU, CHUJIa TSKECTH, BEC Teja, Cujia TPEHUs,
naBieHue (TBEPAOIro Tela, KUIKOCTH, ra3a), BHITAJIKUBAIONIAS CUjla, MEXaHHYecKasi paboTa, MOUTHOCTb, IJIEYO CHJIbI, MOMEHT
CWJIBI, KOA(P(MUIUEHT TOJIE3HOTO NEHCTBUS MEXaHW3MOB, KHHETHUECKasl M MOTEHIMAIbHAS DHEPTusl), MPU ONMUCAHUU TTPABUIBHO
TPaKkTOBaTh (PU3UYECKUN CMBICT HCMOJb3yeMbIX BEIWYUH, UX OOO3HAYECHUS W EIUHUIIBI (PU3NUYECKUX BEJIMYMH, HAXOAUTh
(GbopMyJIbl, CBS3BIBAIONIUE JAHHYIO (QU3UYECKYI0 BEIUYMHY C JPYTUMHU BEJIMYMHAMU, CTPOUTH TpapuKu HU3YYCHHBIX
3aBUCUMOCTEH (M3UYECKUX BEIIUUUH;

XapaKTEepU30BaTh CBOWCTBA Tell, (PU3UYECKUE SIBJICHHUS W TPOIECCHI, UCITIOIBb3Ys MpaBUiia CIOKEHUS CHII (BIIOJb OJIHOM
npsiMmoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumezaa, IpaBUIO paBHOBeCHs phiuara (0J10Ka), «30JI0TOE TPABUIIO» MEXaHUKH,
3aKOH COXpPAaHEHMS MEXaHMYECKOW SHEpPruu, MpuU ITOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allUChIBATh €ro
MaTeMaTU4eCKOe BHIPAKCHHE,

OOBSICHATh (PU3MYECKUE SIBJICHUSA, TMPOIECCHl W CBOMCTBA TeJl, B TOM UHCIE€ W B KOHTEKCTE CHUTYyallul
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHO-CIICACTBCHHBIC CBSI3U, CTPOUTH OOBSACHeHWE u3 1-2
JIOTUYECKUX IIaroBC OMOpoi Ha 1—2 W3yueHHBIX CBOWCTBA (PU3NYECKUX SBICHUHN, (PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemath pacdy€THbie 3a7a4yu B 1-2 nedcTBUS, MCHOJIBb3Ys 3aKOHBI U (hOPMYJIbI, CBSI3BIBaIOIIME (PU3UUECKUE BEJIUYMHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a/1aud 3aITUCHIBATH KPATKOE YCIOBUE, MOJCTABIATh (U3UUYECKUE BEIMYUHBI B ()OPMYIIBI U TIPOBOJAUTH
pacu€Tbl, HAXOJUTh CIPABOYHBIC JAHHBIC, HEOOXOAMMBbIE ISl PEIICHUs 3a7ad, OLIEHUBATh PEATUCTUYHOCTH MOJYyYEHHON
(M3UYECKON BETMYMHEI;

pacno3HaBaTh MPOOJIEMbl, KOTOPhIE MOXXHO PEUIUTh MPU MOMOIIM (U3MYECKUX METOAOB, B OIMCAHUU MCCIEIOBaHUS

21



BBIJICNIATH TPOBEPSiEMOE MPEANONIOKEHUE (TUIIOTE3y), pa3inyaTh W HUHTEPIPETHUPOBATH MOJYYEHHBIH PE3yNbTaT, HAXOAUThH
OIIMOKHUB XOJ€E OIbITa, JEJIaTh BHIBOJIBI IO €T0 PE3YIbTaTaM;

MPOBOJUTH OMBITHI MO HAOTIOAEHUIO (U3UUECKUX SBICHUN WM (PU3HMUECKUXCBOMCTB Tell: POPMYIUPOBATH IPOBEPSIEMBIC
MPEANOJIOKEHUs, COOMPAaTh YCTAaHOBKYHU3 MPEIOKEHHOTO 000PYJ0BaHUS, 3alIUCHIBATH XO/JI OMbITA U (HOPMYIUPOBATH BHIBOIBI,

BBITIOJTHATH MPSMbBIC U3MEPECHUSI PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa, CHITBI

Y TEMITepaTyphl C UCITOIH30BAHNEM aHAJIOTOBBIX M ITU(POBBIX MPUOOPOB, 3aMUCHIBATH TTOKA3aHUS MTPUOOPOB C yUETOM 3aTaHHOMN
a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PM3UUECKOM BEIMUYHMHBI OT JIPYTrOil C UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHUN
(3aBUCHUMOCTHU ITyTH PAaBHOMEPHO JIBIKYIIETOCS

Tela OT BPEMEHHU IBW)KEHMS Tejla, CHJIbI TPEHMs CKOJIbKEHHS OT Beca Tejla, KauecTBa OO0pabOTKM MOBEPXHOCTEH Ted U
HE3aBHCUMOCTH CHJIbI TPEHHUS OT IUIOIIAIU COMPUKOCHOBEHHUS TeJl, CUJIbl YIIPYTOCTH OT YAJUHEHUs IPY>KUHBI, BHITAIKUBAIOIIECH
CHJIBI OT 00bE€Ma MOTpy>KEHHON YacTH Teja U OT TIOTHOCTH KUAKOCTH, €€ HEe3aBUCUMOCTH OT TJIOTHOCTH TeJa, OT TITyOWHBI, Ha
KOTOPYIO MOTPYXKEHO TeJI0, YCIOBUI MIaBaHUs TeJ, YCIOBUN paBHOBECHs pblyara W OJOKOB, y4acTBOBaTh B IUIAHWPOBAHUU
y4eOHOTO HWCCiIeNoBaHUs, COOMpaTh YCTAHOBKY M BBIMIOJHATH H3MEPEHHs, CIEIysl MPEeAOKEHHOMY TIUIaHy, (DUKCHpPOBAThH
pe3yNbTaThl MOTYYCHHON 3aBUCHMOCTH (PM3MUECKUX BEJIMYMH B BHUJIC MPEATIOKEHHBIX TaOMUI] M TpapuKOB, N€JaTh BBIBOABITIO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJNUTH KOCBEHHBIE U3MEPEHMSI (PU3MUECKUX BEIMYMH (TJIOTHOCTh BEILIECTBA KUJKOCTH U TBEPJOrO TENa, CHJIa TPEHUS
CKOJIb)KEHUSI, JTaBJIEHUE BO3/yXa, BHITAIKMBAIONIAS CHJIA, NEHCTBYIOMIAsS Ha MOTPYKEHHOE B KUAKOCTH Teno, Kod(pduimeHt
MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHW3MOB), CIEAys MPEATOKEHHON WHCTPYKIMU: TPU BBIOJHEHUH W3MEpPEHUN coOupath
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYHUCIATH 3HAYEHHE HCKOMOM BEJIMYMHBI;

cOOJII01aTh MTpaBUila TEXHUKU 0€30MacHOCTH MPpHU padoTe ¢ 1ab0paTOpHBIM 000PYI0BAHUEM;

yKa3bIBaTh MPHUHIIMIBI JCHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS
cocyibl, 0apoMeTp, pblyar, MOJBMKHBIA U HEMOABUKHBIN OJIOK, HAKIOHHAS TJIOCKOCTbD;

XapaKTepU30BaTh NPUHLHUIIBI IEUCTBUS U3YUCHHBIX TPUOOPOB M TEXHUUECKUX YCTPOICTB C ONMOPOM HA UX ONMUCAHUS (B TOM
qyclie: TMOAIIMIHUKYA, YCTPOHCTBO BOAONPOBOAA, THUIPABIMYECKUN IpEecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOM Hacoc,
apeoMeTp), HCIIOJIb3Ys 3HAHMSI O CBOMCTBAaX (PU3NUECKUX SIBICHUI U HE00X0AUMBIe(PU3HMUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPHUMEPHl (HAXOAUTh HMH(OPMALMIO O MpPUMEpax) MPAKTHYECKOrO HCIONb30BaHMUs (DU3MUECKUX 3HAHUU B

HOBCGHHCBHOfI KU3HHU JIA oOecnieueHuss 0€30IMaCHOCTHU IIpu O6paH_I€HI/II/I C an6opaMH N TCXHUYCCKHMH YCTpOﬁCTBaMH,
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COXPAaHEHUs 310POBbS U COONIONEHUS HOPM DKOJIOTHYECKOI 0 ITOBEACHHUS B OKPYKaIOUIECpEE;

OCYILECTBIATh OTOOP MCTOYHMKOB HMH(popmanuu B HMHTEpHETE B COOTBETCTBHMM C 3a/laHHBIM IOMCKOBBIM 3allpOCOM, Ha
OCHOBE HMEIOIIMXCS 3HAHUW M MyTEM CpaBHEHHS PA3TUYHBIX HCTOYHHKOB BBLACIATH HH(OpPMAIHMIO, KOTOpas SBISETCS
MIPOTUBOPEUYUBON HIIM MOXKET OBITh HEAOCTOBEPHOM;

UCIOJIb30BaTh IPU BBIMOJIHEHUH Y4YEOHBIX 3aJaHUil Hay4YHO-IOMYJISIPHYIO JIUTEpPaTypy (U3HUECKOTO COAEpIKaHUs,
CIPAaBOYHBIE MaTepuaibl, pecypcbl ceTu VHTepHeT, BIaAeTh NpUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3zoBaHUs
uH($OpMallUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKWE NHCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HCTOYHUKOB HH(POpPMAIIH
(U3UYECKOro COJIepKaHMs, B TOM YUCIE MyOJIHMYHO

nenaTh KpaTKHE COOOIIEHHS O pe3yJibTaTaX IPOEKTOB WJIM YYE€OHBIX MCCIIECIOBAHUM, MPU ATOM TIPaMOTHO HCIOJIL30BaTh
M3YYCHHBIN MOHATUWHBIN anmnapar Kypca GU3UKH, COMPOBOKAATh BRICTYIUICHUE MPE3CHTAIUCH;

IpPU BBIMOJHEHUM Y4YE€OHBIX TPOEKTOB M HCCJICAOBAHMM paCHpeieiaTh OOs3aHHOCTH B TPYINIE B COOTBETCTBUHU C
MOCTABJICHHBIMUA 3aJladyaMU, CJIEIUTh 3a BBITIOJIHEHHEM IIJlaHA JEHCTBUI, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKIJIAJ B
NeSITELHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, YIUTHIBAsI MHCHHE OKPY>KAIOIIHX.

K xoHiy oOyuenus B 8 kjacce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPakKaTh CPOPMUPOBAHHOCTH Y
OOyJaroIIMXCcst YMEHHUIA:
UCII0JIB30BAaTh MOHATHSI: MAacca U pa3MeEPbI MOJIEKYJI, TEIJIOBOE JBUKEHNE aTOMOB UMOJIEKYJI, arpEeraTHbIE COCTOSIHUS
BEIIECTBA, KPUCTAIMUECKUE U aMOp(HbIE TeJa,HACHIIIICHHbIN U HEHACBIILEHHBINH Map, BIaXXHOCTh BO3/yXa, TEMIEpaTypa,
BHYTPEHHSSIOHEPI U, TEIUIOBOM JIBUTaTENb, JIEMEHTAPHBIN AJIEKTPUUECKUIN 3apsll, SIEKTPUUECKOENOJIE, TIPOBOAHUKH U
JUAJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUIA TOK, MArHUTHOE I10JIE; Pa3anyarh SIBJICHUS (TEIIOBOE PaCIIMPEHUE U CIKATHE,
TEIUIoNepeaaya, TEMJI0BOE PABHOBECHE, CMa4yMBaHUE, KalWJUISIPHBIESBICHMS, UCIIapEHHE,
KOH/ICHCals, [IJIABJICHUE, KpUCTaJUIM3aLus (oTBepaEeBaHHE), KHIIEHHE,

Terionepeaada(TenIonpoBOIHOCTb, KOHBEKIUS, U3IIyUEHHUE), SJIEKTPU3ALMS TEJ, B3aMMOJIEHCTBHE3apsI0B,
NEUCTBUA JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3aUMOJACHCTBUEMArHUTOB, ACHCTBUE MArHUTHOTO IOJS Ha
IIPOBOJITHUK C TOKOM, 3JEKTPOMArHUTHASIMHAYKIIUS) 0  ONHCAaHHID  HX XapaKTEPHBIX CBOICTB 17§
Ha OCHOBE OMBITOB,

JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;
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pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3UYECKHUX SBJICHUM B OKPYXKAIOIIEM MUpPE, B TOM Yucie (PU3UUECKHE SBICHUS B
IpHUpoJie: TOBEPXHOCTHOE HATSIKEHHE M KalWUIAPHBIC SIBICHUS B MPHUPOJAE, KPUCTAIBI B MpHupojae, uznydenue CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHHE POCHI, TyMaHa, MHEs, CHEra, 3JEKTPUUECKHUE SIBICHUS B atMmocdepe,
AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3emiid, Apei( MONI0COB, POJIb MArHUTHOTO MOJIS JUISl JKU3HU Ha 3emIie,
MOJIIPHOE CHUSIHUE, TIPH 3TOM MEPEBOAUTH MPAKTHUUYECKYIO 3a/lady B Y4eOHYIO, BBIICTATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
bu3nyecKuX SIBICHUH;

ONKCHIBAaTh HM3yYEHHBIC CBONCTBA Tl W (UIWYECKUE SBJICHHS, HCIOJB3YysAd (U3MUECKHE BEIWYHHBI (TeMIiepaTypa,
BHYTPEHHSISI SHEPTHUs, KOJIWYECTBO TEIUIOTHI, yNeibHas TEMJIOEMKOCTh BEIIECTBA, yAENbHAS TEIUIOTa IJIABJICHHS, yAeTbHas
TeIioTa napooOpa3oBaHus, yJeidbHas TEIUIOTa CTOPAaHUS TOIUIMBA, KOI(PQPHUIIMEHT MOJE3HOTO ACHCTBHS TETUIOBOW MAIIWHBI,
OTHOCHTENbHAS BIIAXXHOCTh BO3/AyXa, DJEKTPUUECKHH 3apsij, cujia TOKA, JJIEKTPUYECKOE HAmpsHKEHUE, COMPOTHUBICHHUE
MPOBOJHMKA, yIEIHHOE COMPOTUBIICHUE BEIIECTBAa, pab0Ta M MOIIHOCTH 3JEKTPUUECKOTO TOKAa), MPH OMHCAHUM TMPABUIHHO
TPAKTOBATh (PU3UIECKUI CMBICI HCIIOIB3yEMbIX BEIMINH, 0003HAUYEHUS U €UHUIIBI (PU3UUECKUX BEJIHMYMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIONINE JIAHHYIO (DM3MUECKYI0 BEIMYMHY C JPYTHMH BEJIMYWHAMH, CTPOUTH TpapuKd H3YyYEHHBIX 3aBUCHMOCTEH
(hU3MYECKUX BEIUYNH;

XapakTepu3oBaTh CBOMCTBA TeJ, (PU3MYECKHUE SIBJICHUS M  TPOILIECChl, KCIOJIb3YySl OCHOBHBIC  IOJOXKCHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHUS BEIIECTBA, IPUHIIUI CYNEPHO3ULIMK TOJieH (Ha Ka4YeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHMS 3apsia,3akoH OMa s yyacTka 1enu, 3akoH Jlxkoyns—JleHua, 3aKOH COXpaHEHHs] HEPryu, IpH 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMMChIBATh €I0 MATEMATUYECKOEBBIPAXKECHHUE;

OOBSICHATh (PU3UYECKUE MPOLIECChl U CBOMCTBA TEJ, B TOM YKCJIE M B KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBISATh MPUYUHHO- CJIEJCTBEHHBIC CBSI3U, CTPOUTH OOBSACHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢ omopod Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3NYECKUX SBIICHUHN, (PU3UUECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemath pacdy€THbIe 3a7a4yu B 2—3 JEHCTBUS, MCIOJIBb3Ys 3aKOHBI U (hOPMYJIbI, CBS3BIBAIOIINE (DU3UYECKUE BEIIMUMHBI HA
OCHOBE aHAJIM3a yCIOBUS 33/1a41 3aMMChIBATHKPATKOE YCIOBUE, BHISABIISITH HEJIOCTATOK JAHHBIX JIJISl PEIICHUS 3a/1a4, BHIOUPATh
3aKOHBI M (POPMYIIBI, HEOOXOAUMBIC ISl €€ pelieHus, MPOBOJAUTh PACUEThl U CPABHUBATH MOJYUYEHHOE 3HAUCHUE (PU3UUECKOUN
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOIMM (PU3NYECKUX METOJ0B, HCIONB3YS OMUCAHUE
UCCIIEOBAHNUS, BBIIEIATh MPOBEPSIEMOE MPEANOJIOKEHNUE, OLECHHBATHh MPABWIBHOCTh NOPSAKA IMPOBEICHUS HCCIEAOBAHUA,
J€NaTh BBIBOJIBI;
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IPOBOAUTH OMBITHI MO HAOMIONEHUIO (U3MUECKUX SIBICHUNW WM (DU3HMUECKUX CBOWUCTB Tell (KANWUISIPHBIC SIBICHUA,
3aBHCHMOCTbD JIaBJICHUS BO3/1yXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U HAIPEBaHUS NPU U3ITYyUECHUU
OT 1IB€Ta U3Iyvaroued  (MOrJjolaromed) MOBEPXHOCTH, CKOPOCTb  HMCHApPEHHs  BOJABI OT TEMIIEPATYpPhl )KUIKOCTH U
IJIOIIAAN €€ TMOBEPXHOCTH, JJIEKTPHU3aLNs TEI W B3aWUMOJCHUCTBUE DJICKTPUYECKUX 3apsA0B, B3aUMOJCHUCTBUE ITOCTOSHHBIX
MarHuTOB, BU3yaJIM3allisl MarHUTHBIX I10JIEH IOCTOSIHHBIX MAarHuTOB, JACHCTBUS MAarHUTHOIO IIOJISI Ha IPOBOJHHMK C TOKOM,
CBOMCTBA 3JEKTPOMArHuTa, CBOMCTBA JIEKTPOBUTATENS TOCTOSTHHOTO TOKA): (OpMYyIMPOBATh MPOBEPSEMbIE MPEANOI0KEHHS,
coOupaTh yCTAHOBKY U3 MIPEI0KEHHOTO 000PYAOBaHNUs, OIMCHIBAThH XO/1 OIIbITA U (POPMYITUPOBATHBBIBO/IbI;

BBIIIOJIHATh NPSIMBbIE M3MEPEHUs TEMIEPATYPbl, OTHOCUTEIIBHOM BIIAJKHOCTH BO3/yXd, CHJIBI TOKA, HANPSIKECHHA C
HCIIOJIb30BAaHUEM AHAJIOTOBBIX MPHUOOPOB M JATUMKOB (PU3MYECKHUX BEIIMYUH, CPABHUBATH PE3YJbTAaThl U3MEPEHUU C YyUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH;

IIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEJIMYMHBI OT APYTrOM C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUN
(3aBHCHMOCTb CONPOTHUBJIEHUS MPOBOJHUKA OT €r0 JUJIMHBI, IUIOUIAJAH MONEPEYHOr0 CEYEHUsS U YACIBHOIO CONPOTHUBICHUS
BEIIECTBA MPOBOJHWKA, CHJIBl TOKA, HAYIIETO YEpe3 MPOBOAHUK, OT HANPSLKEHUS HA TNPOBOJHHUKE, HCCIEIOBAHUE
MOCJIEIOBATEILHOIO U MapajUIeIbHOTO COEIMHEHHH MPOBOAHUKOB): IJIAHUPOBATh HCCIENOBAHHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHUS, CIeNys MPEI0)KEeHHOMY TUIaHy, (PUKCUPOBATH PE3YNIbTAaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJIE TAOJIHIL U
rpaduKoB, AeNIaTh BHIBOJBI 110 pE3yJbTaTaM UCCIEAOBAHMS;

MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BETUUHH (yIeTbHas TEMI0EMKOCThBEIIECTBA, COMPOTUBIIEHNE TPOBOIHUKA,
paboTa ¥ MOIIHOCTb 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh M3MEPEHMs, COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIIEIYs
MIPENIOKEHHOW HHCTPYKLWH, U BBIYUCIIAT 3HAUEHUE BEJIMUNHBI;

COOJII0IaTh TIpaBUiIa TEXHUKH 0€30MacHOCTH NP paboTe C TabopaTOpHBIM 000PYI0BAHUEM;

XapaKTepu30BaTh IPUHLIUIIBI IEUCTBUS U3YUCHHBIX TPUOOPOB M TEXHUUECKUX YCTPOICTB C OMOPOM HA UX ONMUCAHUS (B TOM
YyClie: CUCTEMa OTOIUIEHHS] JOMOB, TUTPOMETpP, MapoBas TypOWHA, aMIIEpPMETpP, BOJIBTMETP, CUETUMK IIEKTPUUYECKON SHEPTHH,
ANIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeNbHbIE JJIEKTPONPUOOPHl  (MIPUMEPBI), DIEKTPUUYECKHUE TMPEIOXPAHUTEINH,
AIIEKTPOMATHUT, 3JEKTPOJBUraTEIb MOCTOSIHHOTO TOKA), UCIOJIb3Ys 3HaHUS O CBOMCTBAX (PU3MYECKUX SBICHUN U HEOOXOIMMBbIE
¢du3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHBbIE MPUOOPHI MO CXEMaM M CXEMaTHYHBIM PUCYHKaM
()KHUIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JBUTrATEb BHYTPEHHErO CrOpaHMs, 3JEKTPOCKOIN, PpEeocTar),
COCTABJISITH CXEMBI JJIEKTPUYECKUX LENeld C IOCIEeN0BAaTEIbHBIM W NapajUICIbHBIM COCIUHEHHEM JJIEMEHTOB, pa3anydas
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YCJIOBHBIE 0003HAUYECHUS AJIEMEHTOB AJIEKTPUUECKUX LIETIEH;

MPUBOAUTHh TPUMEPHI (HAXOAUTHh WHMOPMAIUIO O TPHUMEpPAX) MPAKTHUECKOTO HCIOIB30BAaHUS (U3MUYECKUX 3HAHWA B
MOBCETHEBHOM KU3HU ISl 00ecIIedeHusT OE30MaCHOCTH MPH 0OPAIEHUH ¢ IPUOOPAMU U TEXHUYECKUMHE YCTPOHCTBAMH, COXPAHECHUS
3JI0POBBS K COOJTIOJICHUS] HOPM AKOJIOTMUYECKOT0 MOBEACHHUS B OKPYXKAIOLIEH cpejie;

OCYIIECTBJIATh MOUCK WHMOpMAIMU (PU3NYECKOTO conepkaHuss B MHTepHETe, HA OCHOBE MMEIOIIMXCS 3HAHUN U TTyTEM
CpPaBHEHMS JOMOJHUTEIbHBIX MCTOYHUKOB BBIJCIATH HHPOPMAIUIO, KOTOpasi SIBISETCS MPOTUBOPEUMBOM WM MOXET OBbITh
HEJIOCTOBEPHOM;

WCIIOJB30BaTh IPU BBIMIOJTHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JIUTEPATYpy (HU3UYECKOrO COJIepIKaHUs,
CIIpaBOYHBIE MaTepHUalibl, pecypchl ceTu HHTepHeT, BIaAeTh MNpUEMaMU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3zoBaHUs
nH(pOpMaIUU U3 OJJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIC TUCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUsI, 000011asi HH(OOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB
(dbu3nyeckoro cojaepkaHus, B TOM YHCIEe NyOJWYHO MPEIACTABISATh PE3YyIbTAaThl MPOEKTHOW WJIM UCCIEI0BATEIBLCKOU
NEATEeIbHOCTU, TPHU ITOM TPAMOTHO UCIIOIb30BaTh M3YUYEHHBIM NOHATUWHBIA amnmapar Kypca (GU3UKH, CONPOBOXKAATh
BBICTYIUJIEHUE MTPE3EHTALINEN;

MIPU BBIMOJIHEHUN YYEOHBIX MPOEKTOB U MCCIENOBAaHUN (PU3UUECKUX MPOLIECCOB PACIPEACNISITh 00sS3aHHOCTU B TpymIe B
COOTBETCTBUM C IMOCTaBJICHHBIMHU 3a/lauaMH, CJICAUTH 3a BBINOJHEHUEM IJIaHA JIEUCTBUU U KOPPEKTUPOBATH €ro, aJIeKBaTHO
OIICHUBAaTh COOCTBEHHBIH BKJIaJ B JEATEIBHOCTH TPYIIIbI, BHICTpPAaUBATh KOMMYHUKATHBHOE B3aUMOJICUCTBUE, MPOSIBISS
TOTOBHOCTH pa3peniaTh KOH(QIUKTHI.

K xoHiy oOydenus B 9 kjacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpa)xaTh C(POPMUPOBAHHOCTH y
oOy4JaronmMxcst YMEHHI:

UCIIOJIB30BaTh IIOHATHUSA: CHUCTEMA OTCUETa, MaTepuajbHas TOYKA, TPACKTOPHs, OTHOCUTEIBHOCTh MEXAHMYECKOIrO
ABWOKeHUs, aeopmanus (ynpyrasi, MjacTHueckas), TPEHHE, LIEHTPOCTPEMUTENIbHOE YCKOPEHHE, HEBECOMOCTh M IEPErpy3KH,
LEHTP TAXKECTH, A0COIIOTHO TBEPAOE TEJO, LIEHTP TKECTH TBEPAOIO TeEJA, PABHOBECHE, MEXAHWUYECKUE KOJIEOAaHUS U BOJIHBI,
3BYK, MH(pa3ByK M yJIbTPa3ByK, 3JICKTPOMAarHUTHbIE BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTb H
JaJIbHO30PKOCTh, CIIEKTPBI UCITYCKAHUSU MOTJIOUIeHHUS], ajabda-, 0eTa- 1 raMMa-u3IydeHHs], U30TOIIbI, siiepHasi JHEPTeTUKa;

pasznuyaTh SIBJIEHUs (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE BUXKEHHE, PAaBHOYCKOPEHHOE MPSMOJIMHENHOE
JIBUKEHHE, CBOOOJHOE IMaJIEHUE TEJ, PABHOMEPHOE ABI)KEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE Tell, PpEaKTUBHOE JBIKEHUE,
KOJIEOATENIbHOE JBMKEHHUE (3aTyXarollue W BBIHYXKICHHbIE KOJICOaHMsI), PE30HAHC, BOJIHOBOE ABW)KEHUE, OTPAXEHHUE 3BYKa,
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IPSIMOJIMHEWHOE PACIIPOCTPAHEHUE, OTPAXKEHUE U IIPEIOMIICHUE CBETA, IOJHOEC BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0€eI0ro CBeTaB CHEKTP U CIOKEHHUE CIEKTPAJIbHBIX IIBETOB, IUCIIEPCHSI CBETA, ECTECTBEHHASI PalMOaKTUBHOCTh, BOSHUKHOBEHHE
JMHEHYaTOro CHEeKTpa U3JIYyYEHHUs ) 10 ONUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX AAHHOE
busnueckoe sIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (U3NUYECKUX SIBJICHUI B OKpYy)KarolleM Mupe (B TOM uuncie (pusnueckue sBICHUS B
MPUPOAE: MPUIUBBI U OTIIUBBI, ABMAKEHUE MIIaHEeT COJIHEYHON CUCTEMBI, PEAKTUBHOE JABUKEHUE HKUBBIX OPraHU3MOB, BOCIIPUSATHE
3BYKOB JXMBOTHBIMH, 3€MIIETPSCEHHE, CEHCMHUYECKHE BOJIHBI, I[yHAMM, 3XO, LIBETa TEJI, ONTHUYECKUE SBICHUS B NPHUPOJE,
Ouooruueckoe JeicTBre BUAMMOIO, yJIbTPapUOJIECTOBOIO U PEHTTEHOBCKOTO M3IyY€HUH, €CTECTBEHHBIN pPaJuOaKTUBHBIA (OH,
KOCMHYECKHE JIyYd, PAaJNOAKTUBHOE HM3JIyYECHHE NMPUPOIHBIX MHUHEPAIOB, JCHCTBHE PAJIMOAKTUBHBIX HM3Jy4EHUNM HA OPTaHHU3M
4eslioBeKa), MpU ATOM MEPEBOJUTh NPAKTUUYECKYIO 3aJadyy B Yy4yeOHYIO, BBLACHATh CYLIECTBEHHBbIE CBOMCTBAa (IPU3HAKU)
(r3NYECKUX ABICHUI;

ONUCHIBATh U3YUYEHHBIE CBOWCTBA TEJ M (PU3NYECKUE SBICHUS, UCIONb3Yysd (PU3NYECKUE BEIMUMHBI (CPEIHSAS U MCHOBEHHAs
CKOPOCTh TEJa IPU HEPAaBHOMEPHOM [BHKEHUHU, YCKOPEHHE, IepEMEIIEHUE, IyTh, YIJIOBas CKOPOCTb, CHJIA TPEHMS, CHJA
YOPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE CBOOOJHOrO MajJeHMs], BEC Tella, UMITYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHH4YecKasi paboTa u
MOIIIHOCTb, MOTEHLIHAJIbHAA YHEPIUs TENa, MOAHATOrO HAJ MOBEPXHOCTBIO 3€MJIM, MOTEHLUMAJIbHAS DHEPIUs CXKATOW NPYKUHBI,
KHMHETUYECKasi SHEPTusl, OJIHAsg MEXaHUYECKas SHEPIUs, IEPUOJ U YaCTOTa KoJieOaHUH, AJIMHA BOJHBI, [POMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBE€Ta, IOKa3aTeldb IMPEJIOMJIEHUS CpEIbl), MPU ONUCAHUM MPABWIBHO TPAKTOBATh (DUIUUYECKUN CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, OOO3HAUEHHUS U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTh (OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(U3UYECKYIO BEIUYHMHY C APYTUMH BEIUUYUHAMU, CTPOUTH IpaKi U3yYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEJIMYNH;

XapaKTepu30BaTh CBOICTBa Tels, (pU3MUECKHE SBICHHUS M MPOLECCHI, HCIOJIb3YyS 3aKOH COXPAHEHUS DSHEPIUH, 3aKOH
BCEMHUPHOI'O TATOTEHUS, NPUHLUI CYNEPHO3UIMH CHJI, NPUHUUI OTHOCUTENbHOCTH [amwmies, 3akoHbl HprOTOHA, 3aKOH
COXpPAaHEHHUSI UMITYJIbCA, 3aKOHBI OTPAKECHHSI M MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsJO0BOTO M MAacCOBOTO YHUCEN IPHU
AJIEPHBIX PEaKUUAX, IPH 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATH €0 MaTEMaTHYECKOE BHIPAKEHUE;

OOBSCHATH (PU3UUECKHE MPOLECCHl U CBOMCTBA T€J, B TOM YMCJIE U B KOHTEKCTE CUTYyallud MPAKTUKO-OPUEHTHUPOBAHHOTO
XapaKTepa: BBIABIATH MPUYMHHO- CIIEICTBEHHbIE CBS3M, CTPOUTH OOBIACHEHHE W3 2—3 JIOTMYECKUX LIAaroB ¢ Omnopod Ha 2—3
M3YYEHHBIX CBOMCTBA (PU3UYECKUX SIBICHUHN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 33/1a4M (OIMUPAIOLIUECS HAa CUCTEMY U3 2—3 ypaBHEHUI ), UCIIONb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLIHE

(I)I/IBI/I‘IGCKI/IG BCIIMYMHBI: Ha OCHOBC aHAJIM3a YCJIOBHA 3aJadM 3allMCBIBATH KPATKOC YCIIOBHUEC, BBIABIIATL HCAOCTAIOIIUME WA
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M30BITOYHBIC JaHHBIC, BBHIOMPATh 3aKOHBI W (POPMYIBI, HEOOXOAWMBIC [JIsi PEIICHHs, TPOBOIUTH PACUETHI U OICHUBATH
PEATUCTUIHOCTH MOJIYICHHOTO 3HAYCHUS (PU3NICCKONBEITMUNHBL

pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTh NPH TOMOIM (PU3NYECKUX METOJO0B, HCIIONB3YS OIMHUCAHUE
MCCJICIOBAHMS, BBIJCIATh TPOBEPSEMOE MPEANOI0KEHNE, OIICHUBATh MPABWIBHOCTH MOPSIKA TPOBEACHUS HCCICAOBAHMUS,
JIeNaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YIHTATHl HAOIIOACHHUHN U OIBITOB;

MIPOBOJUTH OIBITH 10 HAONIOACHUIO (DM3MUYECKUX SIBICHUN WM (DU3MUECKUX CBONCTB Ten (M3ydeHHE BTOPOTO 3aKOHA
HrroTOHa, 3aK0HA COXpaHEHUs! YHEPTUHU, 3aBUCUMOCTh Ieproia KojieOaHU Npy>KMHHOTO MAasiITHUKA OT MAaCChl Ipy3a U KECTKOCTU
MPY>KWHBI ¥ HE3aBUCUMOCTh OT aMILUTUTY IBI MaJIbIX KOJICOAHUH, MPSIMOIUHEHHOE pacpoCTpaHEHHE CBETa, Pa3IoKeHUEe OeIoro
CBETa B CIEKTP, U3YUYCHHE CBOMCTB M300paKeHUsI B IJIOCKOM 3€pKajie U CBOMCTB M300paKeHus MpeAMETa B COOMpAIOIIei JINH3E,
HaOJII0ICHUE CIUIONIHBIX M JTMHEHYATHIX CIEKTPOB M3IYUYEHUS): CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa
000pyI0BaHUS, OTMMCHIBATH XOJI OMBITA U €T0 PE3YIbTAThl, (HOPMYIUPOBATH BHIBOIHI;

MPOBOJIUTh MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX W3MEPEHHM, OMNpeeisisi CpelHee 3HAUYCHHE U3MEpPSAEeMOU BEIMYUHBI
(poxycHOE paccTostHHE cOOMparoIel JIMH3bI),000CHOBBIBATH BHIOOP CrIoco0a n3MepeHus (M3MEpUTEILHOTO Mpudopa);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEH (PM3MUECKUX BETMYMH C UCITOIH30BAHUEMIIPSIMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH
OT BPEMEHHU TNPU PAaBHOYCKOPEHHOM JBUKEHUM 0€3 HauaJIbHOW CKOPOCTH, Meproja KoJieOaHUH MaTeMaTHYECKOro MasTHUKA OT
JUTMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa)KE€HUs CBETa OT YyIJia MaJeHUs W yria MpeJoOMIICHUS OT yrJia MajeHus): INIaHUPOBaTh
HCCJICIOBAaHNE, CAMOCTOSITEIIPHO COOMpAaTh YCTaHOBKY, (UKCHPOBATH PE3yIbTaThl IMOTYYCHHOW 3aBHCHMOCTH (PH3NUCCKUX
BEJIMYMH B BUJIE TA0JIUII U TPaQUKOB, JAEIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIC M3MEPCHUS (PU3MUYECKHX BEIUYHMH (CPEIHSIS CKOPOCTh M YCKOPEHHE Tella IPH PaBHOYCKOPEHHOM
JBIDKEHUH, YCKOPEHUE CBOOOHOTO MAJACHUS, )KECTKOCTh MPYKUHBI, KO3(PPUITUEHT TPEHUS CKOJIRKCHHS, MEXaHU4YecKas padbora
MMOIIHOCTh, YaCTOTa U MEPUOJI KOJIeOaHNI MAaTEMAaTUIECKOTO U MPY>KHHHOTO MAasITHUKOB,ONITUYECKAs CHJIa COOUPAIONIEH JINH3HI,
paMoOaKTUBHBINA (DOH): TUTAHUPOBATH U3MEPEHHUSI, COOMPATh SKCIECPUMEHTAIBHYIO YCTAHOBKY W BBITTOTHATH U3MEPCHHS, CICTYS
MIPEIOKCHHOW MHCTPYKITMHU, BBEIYUCIIATh 3HAYCHHUE BEIIMUMHBI M aHAIM3UPOBATH MMOJTYYEHHBIC Pe3yIbTaThl ¢ YIETOM 3aIaHHOMN
MOTPEIHOCTHA U3MEPEHUN;

COOJTI0IaTh TIpaBUiIa TEXHUKH 0€30MacHOCTH MPHU paboTe C TabopaTOpPHBIM 000PYI0BAHUEM;

pas3nuyaTh OCHOBHBIC TMPU3HAKK H3YYEHHBIX (PU3MUECKHX MOJIENei: MaTepualbHas TOYKa, a0CONIOTHO TBEPIOE TeEJo,
TOYEUYHBIN UCTOYHUK CBETA, JIyd, TOHKAS JTUH34, IJIAHETapHAsI MOJIETh aTOMa, HYKJIOHHAs! MOJIeNTb aTOMHOTO SI/Ipa;
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XapaKTEPU30BaTh MPUHLUIIBI AEUCTBUS U3YYEHHBIX NPUOOPOB U TEXHUYECKHUX YCTPOMCTB C OMOPOM HAa UX OMHUCAHUS (B TOM
quCle: CIUJIOMETP, NATYUKW TIOJIOKEHHUS, PACCTOSHMS M YCKOPEHHSs, paKeTa, 3XO0JIOT, OYKH, MEpPUCKOIN, QoToarmapar,
ONITUYECKUE CBETOBOJIbI, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuiabcoHa), UCHONB3ys 3HAHUSIO CBOMCTBAX (PU3NYECKUX
ABJICHUH 1 HEOOX0IMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH HM3YUYEHHBIX TEXHUYECKHX YCTPONCTB, M3MEPUTEIBHBIX MNPUOOPOB U
TEXHOJOTHYECKHX TMPOLECCOB TMPU PEIICHUH YUeOHO-MPAKTHUYECKUX 3a]ad, ONTHUYECKHE CXEMbl Uil  MOCTPOCHHS
M300paKEHUIB TIJIOCKOM 3€pKajie U cOOMparoliei JTUH3E;

OPUBOJUTH HpPUMEPHl (HAXOIUTh HMH(OPMALMIO O NIpUMEpax) MPaKTUYECKOTO HCIOIb30BaHUS (PU3MUECKUX 3HAHUNA B
MOBCEHEBHON JKM3HU IJs1 oOecrieyeHus: 0e30MacHOCTH MpH OOpallleHWH C NpuOdOpaMH M TEXHUYECKHUMH YCTPOWCTBaMH,
COXpPaHEHUS 3/10pOBBS U COOIOIEHUSI HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKpY KaIOIIEeHCpene;

OCYILECTBIIATh MOUCK MHPOpMaIK (HU3HUECKOro coiepxaHus B MHTepHeTe, caMOCTOATENbHO (POPMYIUPYS MOUCKOBBIM
3aMpocC, HAXOJUTh IMYTHU OIPEAECICHHs] JOCTOBEPHOCTH IMOJIYYEHHOM HWH(OpPMAMUM HAa OCHOBE HUMEIOIIMUXCS 3HAHUU H
JOTIOJTHUTENIBHBIX HICTOYHUKOB;

UCIIOJI30BaTh TPHU BBINOJTHEHUM YYEOHBIX 3aJaHUM HAyYHO-TOMYJSIPHYIO JIUTEPaTypy (PU3MUECKOro COAEpKaHus,
CIpaBOYHbIE MaTepuajbl, pecypcbl ceTu HHTepHeT, BianeTh MNpUEMaMM KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE MHUCbMEHHBIE U YCTHBIE COOOILIEHMS Ha OCHOBE HMH(POPMALMK M3 HECKOJbKUX HCTOYHHUKOB
($uU3MYECKOTO COAepKaHUs, MyOJINYHO MPECTaBISATh PE3yNbTaThl MPOSKTHON UIIM UCCIIEIOBATEIbCKON IEATENbHOCTH, IPU 3TOM
IPaMOTHO HCIOJIb30BaTh HM3YyUYEHHBIM MOHATUMHBIMA anmapar HM3ydyaeMoro paszesia (U3HKd U COMPOBOXKIAThb BBICTYILJICHUE
Mpe3eHTaIuen ¢ yaéToM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne HaumenoBanue KommuectBo | [IporpamMmmuoe conepkanrie | OCHOBHBIE BUJIBI IEATEILHOCTH 00YUYaIOIMIUXCS
/T pa3/iesioB U TEM 4acoB

y4eOHOro npeaMera

Pasznea 1. ®usuka u ee poJib

B MO3HAHHUM OKPYKaIIEero Mmupa

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoe. | BrisiBieHue paznuunii Mexny pU3nyeckuMu u
O MPUPOJIC SBneHUst TPUPOIBI. XUMHUYECKUMH TIPEBPaALICHUSIMHU.
dusnyeckue sIBIEHHUS: Pacno3naBanue u kinaccudukarus GU3NIESCKUX
MCXaHUYECCKHUE, TCIUIOBBIC, | SIBJIEHUHM: MEXaHHUYECKUX, TEIJIOBBIX,
ANEKTPUIECKHE, AIEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHHWTHBIC, CBETOBBIE, Habmronenue u onvcanue GU3NIECKUX SABJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BEINUNHEL. OnpeneneHue 1EeHbI JCICHUS IIKaIbI
BEJTUYHMHBI N3mepenne puznueckux U3MEPUTEIHLHOTO TIPUOOpA.

BeJIMYUH. PU3nUYecKue
npubopsl. [lorpemnocts
U3MEPEHUMN
MexnaynapoaHasi cucrema
€IMHUII

N3mepenne TMHENHBIX pa3MepPOB TEN U

IPOMEKYTKOB BPEMEHH C YYETOM NOTPELIHOCTEN.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
N3mepenne temneparypsl Ipy NOMOIIU
KUJKOCTHOTO TEPMOMETPA U IaTUHKA
TEeMIEPaTyphI.

BrinonHeHne TBOPYECKUX 3aJaHUM 10 TIOUCKY
CIIOCO0OB U3MEPEHUST HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTHUK, HAIPUMEP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSTHUHN, MAJTBIX
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IpOMEXyTKOB BpemeHu. O0cyxieHue
IpearaeMbIX Coco0o0B

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBrkeHre THIIOTE3, OOBACHIIOIIMX TPOCTHIE
HAy4YHbBI METO]T €CTECTBEHHBIE HAYKH SBJICHUSI, HAIPUMED:
IIO3HAHUS U3Yy4aroT IPUPOLY. — [I0YEMY OCTaHABIUBAETCS JBIKYILIEECS
EcrecTBeHHO-Hay4HBIH 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METOJI TO3HAHUS: — IIOYEMY B JKapKYIO [TIOTOZy B CBETIION OJEKAE
HaOJIIOJICHHE, ITOCTAHOBKA MPOXJIAJAHEHN, YeM B TEMHOU. [Ipennoxenne
Hay4HOI'0 BOIIPOCa, CIOCOOOB MPOBEPKU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBeaenue nccieqoBaHus O MPOBEPKE KAKOM-
HKCIIEPUMEHT IO IIPOBEPKE | TMOO TUIOTE3bI.
TUNO0TE3, 00OBSICHEHUE [TocTpoenue npocTedmmx Moaeen (pu3nIecKux
HaA0JII0/1aeMOTr0 SIBJICHUS. SBJICHUM (B BHJI€ PUCYHKOB WUJIU CXEM ), HAITPUMED
Onucanue GuU3NUECKUX naJieHUE MpeaMeTa; NpIMOJIUHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBETa
Moelen
Hroro mo pazaemy 6
Pa3znen 2. [lepBoHayaibHbIe CBeJIeHUsI O CTPOEHUH BelllecTBA
2.1 | CtpoeHue BemiecTBa 1 CrpoeHue BemiecTna: HaGnronenue v uHTEpIpeTalysl OMbITOB,

aTOMBI U MOJIEKYJIbI, KX
pazmepsl. OnbITHI,
JTOKa3bIBAIOIIHE
JTUCKPETHOE CTPOCHHE
BEIIECTBA

CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BELIECTBA: ONBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OneHka pa3MepoB aTOMOB U MOJIEKYJT

C UCTIOJIBb30BaHUEM (poTorpaduii, MOITy4eHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
naboparopHas pabota o teme: «OLeHka
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TuaMeTpa aToMa METOJIOM PSIJIOB
(c ucrioap3oBanueM ororpaduii)y.
Omnpenenenre pa3MepoB MaJIbIX TE

2.2 | JIpmkeHue u
B3aMMOJICHCTBHE
YaCTHII BEIISCTBA

JIBM>KeHHE YaCTHII
BeniecTBa. CBs3b CKOPOCTH
JBYKCHUS YACTHIL

C TEeMIEPaTypoil.
BpoyHOBCKO€ JBHXEHUE,
mudysus.
B3aumoneiicTBue yacTHIl
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE

Ha6monenue u o0bsicHeHIE OPOYHOBCKOTO
JBIDKCHUS U sIBJIICHUS TUDPy3un.

[TpoBenenue u 00BICHEHUE OMTBITOB

110 HaOJIFOJEHUIO TETIJIOBOIO PACIIUPEHNUS T'a30B.
[IpoBenenue u 00bICHEHUE ONBITOB 110
O0OHapyKEHUIO CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
¥ OTTAJKUBAHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEILIECTBA

ArperatHbie COCTOSIHUSA
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaIIIMYECKHX ) TE.
B3anmocss3e Mexay
CBOMCTBAaMU BEIIECTB

B Pa3HbIX arperaTHbIX
COCTOSTHUSX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerHrueM. OCOOCHHOCTH
arperaTHbiX COCTOSAHUN
BOJIbI

Onucanue (C UCTIOIB30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3Iu4Mii B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPABIX TEJL.

OO0BsIcHEHNE MAJION COKUMAEMOCTH KUIKOCTEN U
TBEPBIX TeJ, OONBIION CKUMAEMOCTH ra30B.
OObsicHenue coxpaHeHus: GOpMbl TBEPABIX TE U
TEKY4€CTH JKUJIKOCTH.

[IpoBeneHue ONbITOB, JOKA3BIBAIOIINUX, YTO

B TBEPJIOM COCTOSTHUY BOJIbI YACTUIIBI HAXOASATCS
B CPEAHEM JaibllIe APYT OT Apyra (IIIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKITY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJIBI U
CYyIIIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — 6uonorusi, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:xkeHHe ¥ B3aUMOJelicTBHE TeJl

3.1 | MexaHuveckoe 3 Mexanuueckoe BmxkeHue. | MccienoBanue paBHOMEPHOTO JIBHXKEHMUS,
JIBH>KCHUE PaBHOMeEpHOE 1 ONpeIEICHUE €ro MPU3HAKOB.
HepaBHOMepHOE fABmkenue. | HabmoaeHne HepaBHOMEPHOTO IBUKEHUS U
Ckopoctb. Cpenss ONIPENIEIICHUE €T0 OTINYUN OT PABHOMEPHOTO
CKOPOCTb IIpU JBH>KCHUSL.
HEPAaBHOMEPHOM OnpeneneHne CKOPOCTH PABHOMEPHOTO
ABWKEHNU. Pacuér nytr 1 | OBMOKEHHMS (IIApUKA B KUIKOCTH, MOJEIH
BPEMEHU JIBUKECHUS ANEKTPUYECKOTO AaBTOMOOMIIS U T.11.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycCKa WM IIapyKa M0 HAKJIIOHHOM IMIOCKOCTH
Pewrenne 3a1a4 Ha onpeieeHUE IyTH, CKOPOCTH
U BPEMEHU PABHOMEPHOTO JBUKEHUS.
AHanu3 rpauKoB 3aBUCUMOCTH IYTH U CKOPOCTH
OT BPEMEHHU
3.2 | NUnepuwmsi, macca, 4 Asnenue uHepuu. 3akoH | OOBACHEHUE U TPOTHO3ZUPOBAHUE SBJICHUH,

IINTIOTHOCTBH

nHepuuu. Banmopencteue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
JIBIDKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH TeJIa.
IImoTHOCTH BelecTna.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHULIE 00BEMA
BEIIlECTBA

00YyCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IPOUCXOJIUT IIPH TOPMOKCHHH MU PE3KOM
MaHEBPE aBTOMOOWIIS, TOYEMY HEBO3MOXKHO
MT'HOBCHHO IIPEKPATUTh JIBM)KCHHE Ha BEJIOCHIIC]IC
W caMOKaTe U T. II.

[TpoBeacHUE M aHAIIN3 OIBITOB,
JEMOHCTPHPYIOIINX N3MEHECHUE CKOPOCTH
JIBHOKCHHMS TeJIa B pe3yJIbTaTe JCHCTBHUS HAa HETO
APYTUX TEIl.

Perienuie 3a1au Ha orpeieJIcHIUEe MacChl TEJa, €ro
00BbE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €ro MaccChl IpH
B3anMMOJIeUCTBUM Tell. I3MepeHue Macchl Telna
Pa3IMYHBIMU CTIOCOOAMH.

Ornpenenenne JIOTHOCTH TEJIa B PE3YJIbTATe
U3MEpPEHHUs €ro MacChl M 00bEMa

3.3

Cuma. Buaper cun

14

Cuia Kkak xapakTepHUCTHKA
B3aMMOJICHCTBHS TEIL.
Cuna ynpyroctu u 3aKOH
I'yka. U3mepeHne cuel

C IOMOIIBIO TUHAMOMETDA.
SIBNIeHHE TATOTEHUS U CHUJIA
TskecTH. Cuia TSKECTH
Ha JIPYTUX TUIAHETax.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaITPABJICHHBIX 10 OJHOU
IIPSIMOM.
PaBHOAenCTBYIOIMIAs CUII.
Cuna tpenus. Tpenue
CKOJIb)KEHUS U TPEHHE
1okosi. TpeHue B mpupoje
U TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUUNHBI
W3MEHEHHUSI CKOPOCTH TeJla WM €ro AedopMallui.
Onurcanue peanbHBIX CUTYallU B3aUMOICUCTBUS
TE€J C TOMOIIBIO MOJIEJIEH, B KOTOPBIX BBOJUTCS
MOHSATHE U U300PAKEHHUE CHUITHI.

Nzyuenue cunwl ynpyroctu. UccnenoBanue
3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT yJIJTMHEHUS
PE3UHOBOTO IITHYpA WIN MPYKUHBI

(c mocTpoenueM rpaduka).

AHanu3 MpaKTUYECKUX CUTYaIU, B KOTOPHIX
MPOSIBIISIETCS ICMCTBUE CUIIBI YIPYTOCTH
(YnpyrocTth mMsiua, KpOCCOBOK, BETOK JIepeBa

u J1p.).

AHaJIN3 CUTYaIui, CBA3aHHBIX C SIBICHUEM
TATOTEHUSI.

OO0BsicHeHUE OPOUTATBLHOTO ABMKCHUS TUIAHET

C UCIOJIb30BAaHUEM SIBJIICHUS TATOTEHUS U 3aKOHA
WHEPIIUH.

HSMepeHI/Ie B€Ca TCJia C IOMOIIBIO JIMHAMOMETPA.

O60cHOBaHME ITOTO CIOCO0A U3MEPEHHS.
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AHanu3z n MOJICINPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCneprUMEHTAIBHOE NTOJIyYEHHUE MPaBHIIa
CJIOKEHUS CUJI, HAIIPaBJICHHBIX BJOJb OJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PAaBHOJICMCTBYIOIICH CHIL.

N3yuenune cunbl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUs I1OKOS.

Hccnenoanue 3aBUCUMOCTH CUIIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEM.

AHaJIN3 IPAKTUYECKUX CUTyalluld, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSI CIOCOOBI €€ YMEHBILIECHUS WU
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKax,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, IVIABAHWE BOAHBIX KUBOTHBIX
u 11p.). Perenue 3anau ¢ ucnosib30BaHuEM
dopMy1 175 pacyéTa CUIIbl TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazuneny
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Pa3znen 4. JlaBiienne TBEPABIX TeJl, KUAKOCTEH U ra3oB

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMCHBIIICHUS ¥ YBEITUICHHS
naBiieHUs. /[aBieHue rasa.
3aBHCHUMOCTD JABJICHUSA
rasa ot oonéma,
TEMIEPATYpPHI.

Ananu3 u 00bsICHEHNE OTBITOB U MPAKTHUECKUX
CUTYalluH, B KOTOPBIX MPOSBIISETCS CUIIA
JaBJICHMUS.

O6ocHoBaHKE CITIOCOOOB YMEHBIIIECHUS U
YBEJIMYCHUS 1aBJICHUSI.

W3yuenue 3aBUCUMOCTH JIaBJICHUS rasa
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[lepenaua naBineHus
TBEPIABIMU TEJIAMHU,
JKUIKOCTSIMHU U Ta3aMH.
3akon ITackans

0T 00BbEMa U TeMIepaTyphl.

N3yuenue ocobeHHOCTEH Mepeauu TaBIeHUs
TBEPIBIMU TEIAMH, )KUIKOCTSIMHU U Ta3aMH.
ObocHoBaHME Pe3yIbTATOB OMBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSIHUSX.
DKCIIepUMEHTATLHOE IOKA3aTEeNILCTBO 3aKOHA
[Tackans.

Pemenue 3amau Ha pacuéT naBiIeHUs TBEPIAOTO
Tena

4.2 | JlaBieHHE )KUIKOCTH 3aBUCHUMOCTD J1aBJICHUSI HccnenoBanne 3aBUCUMOCTH JTaBJICHUA KUIKOCTHU
KUJIKOCTH OT TJTyOUHBI. OT ITyOUHBI TOTPYKEHUS U TNIOTHOCTH KUIKOCTH.
ITneBMarTnueckre Mamunel. | HaOGmoneHune u o0bsICHEHUE THAPOCTATUYECKOTO
I'uppocTratuaeckuit napajokca Ha OcHOBe 3akoHa Ilackais.
napajokc. Cooomaromuecs | M3yueHne cooOImarommxcs cocy10B.
cocynsl. ['mapasimnyeckue | Pemenue 3amad Ha pacué€T qaBlIeHUs )KUIAKOCTH.
MEXaHHU3MBI OOBsiCHEHUE TIPUHITUTIA ICHCTBUS
THUAPABINYCCKOTO Mpecca, MHEBMATHYECKUX
MAaIII1H.
AHanu3 1 00BsICHEHNE IPAKTUICCKUX CUTYAIUH,
JIEMOHCTPUPYIOIINX MTPOSIBICHHUE JIaBJICHUS
XKUIKOCTH | 3aKoHa [lackamns, Hampumep
IIPOIIECCOB B OPTaHU3ME TPH TITyOOKOBOTHOM
HBIPSTHUAN
4.3 | AtmocdepHoe AtMocdepa 3emiu u DKcrnepuMeHTalIbHOE OOHApYKEHHE
JIaBJICHUE aTMoc(depHoe JaBJICeHHE. aTMOC(EpPHOTO JaBJICHUS.

[IprunHEI cylecTBOBaHUsA

AmnHann3 1 00bSICHEHUE ONBITOB IMPAaKTHYCCKUX
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BO3IYIITHON 000JI0YKH
3emuu. OnsiT Toppuyerm.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl ypPOBHEM
Mopst. [Ipuboper

JUISL UBMEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYalluH, CBSI3aHHBIX C JIEHCTBUEM
aTMoc(epHOro J1aBICHUS.

OOBsCHEHNE CYIIECTBOBAHUS AaTMOC(EPDI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUS Ha APYTUX MjaaHerax u Jlyne.
OO0bsacHeHrEe U3MEHEHHSI TUIOTHOCTU aTMOC(hEphl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3anau Ha pacu€t aTMochepHOTro
JTABJICHUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepouia

4.4

JleicTBHE KUJIKOCTH U
rasza Ha Iorpy>kKe€HHOE
B HUX TEJIO

JleicTBUE )XKMAKOCTH U ra3a
Ha NOTPYKEHHOE B HUX
Telo. BeiTankuBaronias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxomnnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
KUJKOCTH U ra3a Ha OTPYKEHHOE B HUX TeEJO.
OmnpeneneHre BEITATKUBAIOIICH CHJTBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KHUJIKOCTb.

[IpoBenenue n 00CykJI€HUE ONBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAJIKABAIONIEH CUJIbI, IEMCTBYIOIIEH HA TEJIO
B )KHJIKOCTH, OT 00BEMa OTPYKEHHOMN

B )KHJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH
KUIKOCTH.

IIposepxa nezasucumocmu blmankugaouje
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccuvl meia.

WccnenoBanue 3aBUCHMMOCTH Beca Tella B BOJE

OT 00BEMA MOTPYKEHHON B KHUJIKOCTh YaCTH TEJIa.
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Pemenne 3a1a4 Ha MpUMEHEHUE 3aKOHA
ApxuMena 1 yCJIOBUS IJIaBaHUS TEN.
Koncrtpynposanue apeomerpa ninm
KOHCTPYHUPOBAHUE JIOAKU U ONIPEICIICHUE €€
Ipy30II0ABEMHOCTH

Htoro no pazaeny

21

Pa3nen 5. PaGora u MOIHOCTH. JHeprus

5.1

Pabora 1 MouHOCTH

3

Mexannueckas padoTa.
MourHocTh

DKCIEPUMEHTAIBHOE ONPEAETIEHUE
MEXaHUYECKOM pabOThl CUIIBI TSHKECTU

IIPY MAJICHAN TeJa U CUIIbI TPEHUS

IpY PAaBHOMEPHOM IEPEMENIEHUH Tea

110 TOPU30HTAJILHON MOBEPXHOCTH.

Pacuér MomHoCTH, pa3BUBaEMOM ITPU MTOABEME
110 JIECTHUIIE.

Perenne 3a1a4 Ha pacu€T MexaHU4YECKOM pabOThI
Y MOILIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlyara.
[Ipumenenue npasuia
paBHOBECHS phlyara

K 0JI0Ky. «3010TO€
npaBuiio» Mexanuku. KITJ]
MPOCTBIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

OrnpeneneHre BHIUTPHIIIA B CUIIE POCTHIX
MEXaHHU3MOB Ha IPUMEPE pbluara, NOJIBUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
UccnenoBanue yciioBusi paBHOBECHS pblUuara.
OO6Hapy)eHHe CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX M MPUCITIOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY M TEXHHUKE, a TAKKE

B ’KUBBIX OpraHU3Max.

DKCIEepUMEHTAIBHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT npu MPUMEHEHUHU TPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJI HakTOHHOM MIIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEeHEeHUE TpaBuiIa
paBHOBecus pbryara u Ha pacuét KII1/]

5.3 | Mexanuyeckast 4 Mexanuyeckas SHEpTHusl. DKCHepUMEHTAIBHOE ONPe/IeTICHUE N3MEHEHHUSI
SHEPrust Kunetuueckas u KMHETHYECKOW U MOTEHI[MAIbHOW SHEPTUU TeNa
MOTEHINAIbHASI SHEPTUS. IIPU €T0 CKaThIBAHUHM 110 HAKJIOHHOM TUIOCKOCTH.
[TpeBpamenue ogaoro Buaa | DopmyupoBaHue Ha OCHOBE UCCIEIOBAHUS
MEXaHUYECKOUN dHEPrun 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPTUH.
B IPYroM. 3aKOH OO6cyxaeHue rpaHul IpUMEHUMOCTH 3aKOHA
COXPaHEHUs SHEPTUU COXPAHEHUs SHEPTUM.
B MEXaHUKE Pemenue 3a1au ¢ UCIOIb30BAaHUEM 3aKOHA
COXPAHEHUS YHEPTUU
Hroro o pazgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KJIACC

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KomnnuectBo
4acoB

[IporpammHoe copepkaHue

OCHOBHBIC BUABI ACATCIBHOCTH O6yanOHIHXCH

Pa3znen 1. TensioBbIe ABJICHUSA

1.1

CtpoeHue u cBoiicTBa
BEIIIECTBA

OCHOBHBI€ MTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BEIIECTBA.
Macca u pa3mMepbl aTOMOB U
MoJsIeKya. OMBbITHI,
IIOATBEPKIALOLINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogenu TBEPAOTO, KUIKOTO
¥ Ta3000pa3HOTO COCTOSIHUM
BEIIIECTBA.
Kpucrannuueckue u
aMmopQHbIE Tena.
OOBsiCHEHHE CBOMCTB ra3os,
KUJIKOCTEU U TBEPIBIX TEI
Ha OCHOBE IOJIOKECHUH
MOJIEKYJIAPHO-KUHETUYECKOU
teopun. CMauMBaHue 1
KaNWUISIPHbBIC SIBIICHHUSL.
TennoBoe pacupenue u
cxKatue

HaGnronenue v uHTEpIpeTalyst OnbITOB,
CBUJIETEJILCTBYIOLINUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOECHUU BEILIECTBA: OMBITHI C PACTBOPEHUEM
pa3JIMYHBIX BEIIECTB B BOJIE.

Pemienue 3a1a4 no o1eHUBaHUIO KOJIMYECTBA
aTOMOB UJTM MOJIEKYJI B €IMHUIIE 00bEMA
BEILIECTBA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa moamsl Jlykpeuus «O npupoe
BEIICi») C U3J10KEHHEM 000CHOBAHUI aTOMHOM
TUIIOTE3bI (CMBICIOBOE UTeHHE). OLieHKa
yOeIUTEeTFHOCTH STUX 0OOCHOBAHMIA.
OO0nbsicHeHuEe OPOYHOBCKOTO JIBHXKCHUS, SIBIICHUS
mubdy3un v pa3nuyuil MeXIy HUIMH Ha OCHOBE
IIOJIO’KEHUH MOJIEKYJIIPHO-KMHETUYECKON
TEOPUU CTPOCHUS BEILIECTBA.

OOBsicHEHUE OCHOBHBIX Pa3JIMuMii B CTPOCHUU
ra3oB, JKUIKOCTEU U TBEPABIX TEI

C MCIOJIb30BAHUEM TTOJIOKEHHUI MOJICKYJIIPHO-
KMHETUYECKOU TEOPUU CTPOCHHUS BEILIECTBA.
[IpoBeaeHune ONBITOB MO BHIPALTUBAHUIO
KPUCTAJJIOB TOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenennie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaWJUISIPHBIE IBJICHUS U
SBJICHUE CMAYlBaHUSI.

OOBsicHEHNE PONIH KaWIUISIPHBIX SIBJICHUI

JUIS IOCTYIUIEHUS BOJbI B OPTaHU3M PacTEHUI.
HaGuronieHnue, npoBeieHre U 00bsICHEHHE
OMBITOB MO HAOJIOIEHUIO TETNIOBOTO
pPacUIMPEHHUsI Ta30B, KUAKOCTEN U TBEPIBIX TEN.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEPIBIX TEJI,
TEKYYECTH KMJIKOCTH (B TOM YHUCIIE, PA3HUILIbI

B TEKYUYECTH JUIsl Pa3HBIX JKUJKOCTEM),

JABJICHUS Ta3a.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHUS BO3/1yXa OT €ro o0bEMa u
HarpeBaHUs WIA OXJIAXKACHUS, U UX OOBICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHS.
AHanu3 NpakTUYeCKUX CUTyalui, CBSI3aHHBIX

CO CBOMCTBAMM Ta30B, KUAKOCTEH U TBEPIBIX TEN

1.2

Tennosele mpouecchl

21

Temneparypa. CBsi3b
TEeMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBXKEHUS
yactull. BHyTpeHHss
sHeprus. CrocoObl
VU3MEHEHHUs BHYTPEHHEN
SHEPruu: Terjonepeaaya u
coBepileHrue padboTel. Bumabl
TEIUIONEepEaauHn:

O06o0cHOBaHKE TTPABUII U3MEPECHHSI TEMITEPATYPhI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
IIKaJI TeMIIePaTypHI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH
SHEPTHH Tejla B PE3yNbTaTe TEIIONCPEIauM 1
pabOThI BHEITHUX CHII.

HaOmronenne u oObsICHEHHE OIBITOB,
00CyXICHHE MPAKTHYSCKUX CUTYaIIHH,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBoO TEIIOTHI.

VY nenpHast TEMI0EMKOCTD
BeliecTBa. TermioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEILIOBOTO
6ananca. [InaBnenue u
OTBEpICBAHUE
KPUCTAINTNYECKUX BEILIECTB.
VY nenpHas Terora
TIJIABJICHHUS.
[TapooGpazoBanue u
koHAeHcanus. Mcnapenue.
Kunenue. Y nenpHas
TeIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSL.

BrnaxnocTs BO3ayXa.
DHeprus TOIJIMBA.

VY nenpHas TerioTa
CrOpaHusl.

[TpuntUIIEI pabOTHI
TerIoBbIX ABurareiae KII1J]
TEIJIOBOTO JIBUTATEJIS.
TemnnoBble IBUTATENH U

JEMOHCTPUPYIOIINUX PA3TUUYHbIC BUIBI
TEIUIONEPEaun: TeIUIONPOBOIHOCTD,
KOHBEKIINIO, U3ITyuYeHHE.

HccnenoBanue siBneHUs TEMJI000MeHa

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycraHoBIIEHUS TEIJIOBOTO
PaBHOBECHUS MEXIY FOPAYEH U XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHUe) KOIMUECTBA
TEIUIOTHI, TOJTYYSHHOT'O BOJION MPH TEII00OMEHe
C HarpeThbIM METAJUTMYECKUM ITUITHHIPOM.
Omnpenenenue (MU3MEPEHHUE) yIETBLHON
TEIUIOEMKOCTH BEIIECTBA.

Pemenue 3amau, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIUIOEMKOCTH

IPU TEIJI000MEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCTIOJIb30BaHUS TETIOBBIX CBOMCTB BEIIIECTB U
MaTepHayioB, HAIPUMED, B IEJIAX
SHEProcOEPeKeHUS: TEIITON30ISLINS,
sHeprocoOeperarIye KpoIIi,
TEPMOAKKYMYJIATOPHI U T. 1.

Habmronenue siBjeHui ncapeHus u
KOH/ICHCALIUH.

HccnenoBanue mporecca uCapeHus

PAa3IMYHBIX )KUIKOCTEM.

OObscHeHUE SIBICHUNA UCTIAPEHUS U
KOH/ICHCAllMu Ha OCHOBE aTOMHO-
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3alllMTa OKpYKarolen
Cpeabl.

3aKOH COXpaHEHHUS U
peBpaIlCHUs SHEPTUH
B TETUIOBBIX ITpoIIeccax

MOJICKYJISIPHOTO YUEHHUS.
HaGmonenue u 00bsICHEHNE TIpoIecca KUICHHUS,
B TOM WYHCIIC 3aBHCHMOCTH TEMIEPATypPhl
KUTICHUS OT JABJICHUS.

Onpenenenue (M3MepeHUE) OTHOCUTEIIBHOM
BIQ)KHOCTH BO3/yXa.

Habmonenue npoiiecca TIJIABJICHMUS]

KPpUCTATININYICCKOI'O BCIICCTBA, HAIIPUMCD, JIbAA.

CpaBHeHue MPOLIECCOB TIJIABJICHUSA
KPUCTAUIMYECKUX Tel W pa3MArdeHus Mpu

HarpeBaHUM aMOP(HBIX TETl.

Onpenenenue (M3MEpeHUE) yACIbHON TEIIOTHI
IMaBJICHUS JIbJA.

OObsicHEeHuE SBIICHUHN TUIABJICHUS U
KPUCTAJIM3AI[MM HA OCHOBE aTOMHO
-MOJICKYJISIPHOTO YUCHUSI.

Pemenne 3ama4, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYeCTBA  TEIJIOTBI B TIpoIeccax
TEeTIoNepeauu MpH TUIABJICHUH U
KpUCTAJUIM3AIMU, UCTIAPEHUU U KOHJICHCAIIUU.
AHanu3 cuTyanui MpakTUYeCKOro MPUMEHEHHUs
SBIICHMM TUIABJICHUS W  KPHUCTALIU3AIINH,
HaTpumep, MOJTyYCHHE CBEPXUHCTHIX
MaTepuasoB, CoJieBas TpejKa u JIp.

AHanu3 paboThl 1 00BSICHEHUE TIPUHIIUTIA
JCHCTBHS TETIJIOBOTO ABUTATEIS.

Brrurcnenue KoanmuecTBa TeIIoTHI,
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BBIJICJISIFOIIECTOCS IPU CTOPAHUM PA3TUYHBIX
BUI0B TomumBa, u KIIJI nBurarens.
OO0cyx1eHue 3K0JIOrHYECKUX TTOCIEeICTBUI
WCII0JIb30BaHU JIBUTATEICH BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUIPOIICKTPOCTAHIINI

Htoro no pazaeny

28

Pa3nen 2. JnekTpuueckue u

MarHuTHbIC ABJICHUA

2.1 | DnekTpuuecKue
3apsIbl.
3apsKEHHBIE Tella U
UX B3aHMO/ICHCTBUS

7

DIIeKTpU3aLUS TEN.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. Bzanmonencreue
3apsHKEHHBIX TETT.

3akoHn Kymnona (3aBUCUMOCTh
CHUJIBI B3aUMOJEHUCTBUSI
3apsHKEHHBIX TeJl

OT BEJIMYUHBI 3aPSI0B U
pPacCTOSIHUS MEXIY TeIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsixénnocts
AIEKTPUYECKOTO TTOJIS.
[IpuHMI cynepro3uuuu
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
CrtpoeHnue aroma.
[IpoBoHUKY 1

Habmronenue u npoBeieHUE OMBITOB

10 AJIEKTPU3AIUHU TEJI IPU COMPUKOCHOBEHUH U
VHIYKIHUEH.

Habmronenne n o0bSICHEHNE B3aUMOACHCTBUS
OJHOMMEHHO U PA3HOMMEHHO 3apsSIKEHHBIX TEJl.
OOBsiCHEHUE MPUHITUIIA ISHCTBUS YJIEKTPOCKOIIA.
OOBsiCHEHHUE SBJICHUMN JICKTPU3ALNN

IIPU COMPUKOCHOBEHUHU TEJI U UHAYKIIUEH

C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AIEKTPUYECKUX 3aPsJI0B B BEIIIECTBE.
Pacno3naBanmne n 00ObSICHEHHE SIBJICHHUI
AJIEKTPU3AIMY B TOBCETHEBHOM JKU3HMU.
Habmronenne u o0bSICHEHHE ONBITOB,
WUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
3JIEKTPUYECKOTO 3apsia.

Habmroierue ompITOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUMN DJIEKTPUUECKOTO TOJIS.
HccnenoBanue AeUCTBUSA DIEKTPAUECKOTO TTOJIA
Ha MIPOBOJIHUKH U AUDIICKTPUKH
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TUBJIEKTPUKU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEII
AJIEKTPUYECKUN TOK

20

DJIEKTPUUECKUM TOK.

Y ci1oBus CyleCTBOBaHUS
3JIEKTPUYECKOTO TOKA.
HcTouyHMKM NOCTOSTHHOTO
ToKa. JleMicTBUs
AIEKTPUYECKOTO TOKA
(TernoBoO€, XMMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUIM TOK

B KUJIKOCTSIX U razax.
DJIEKTpUYECKAS 1IEMb.
Cuna Toka. DJIEKTpHUUYECKOe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma /151 ydacTka
uenu. [locnenoBarenbHOE U
napajuieIbHOE€ COSTMHECHHE
POBOIHUKOB.

Pab6ora u MmomHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon J[xoyns—JIenna.
DIJIEKTPUUECKUE LIENU U

HaGnronenue pa3nuuHbIX BUIOB JEHCTBUSA
ANEKTPUUECKOr0 TOKA U OOHAPY)KEHHUE ITUX
BUJIOB JICHCTBUS B IOBCEHEBHOM KU3HHU.
Halnronenue BO3HUKHOBEHHUS ra30BOT0 pa3psaa
Y DJIIEKTPUYECKOTO TOKA B KUJIKOCTH

COopKa 1 HCTIBITAHHUE HJIEKTPUUYECKON LIENU
IIOCTOSTHHOT'O TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3Mepenne aneKTpuyecKoro HanpspKeHUs
BOJIbTMETPOM.

[IpoBenenue u 0ObSICHEHHUE OTIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
IEKTPUYECKOTO CONPOTUBIIEHUS ITPOBOAHUKA
OT €r0 JJIMHBI, IUIOMAAN TONIEPEYHOTO CEUEHUS
Y MaTepuaia.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA,
IPOTEKAIOIIETO YEPE3 PEZUCTOP,

OT COINPOTHUBIICHUSI PE3UCTOPA U HATIPSIKEHUS
Ha PE3UCTOpE.

[IpoBepka npasuiia ClI0KEHUS HAPSYKEHU N
IIPU NIOCJIEOBATENBHOM COEAUHEHNHN IBYX
PE3UCTOPOB.

IIpoBepka npaBuia AJIsg CHIIBI TOKA

IIPU NapaJUIEIbHOM COEAUHEHNN PE3UCTOPOB.
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OTPEOUTEH
AJIEKTPUIECCKOM SHEPTUU
B ObITy. KopoTkoe
3aMBIKaHHE

AHanu3 cuTyaIui mociae0BaTeIbHOTO U
napaJyieIbHOTO COSTMHEHUSI IPOBOIHUKOB

B JJOMAITHUX JIEKTPUUYECKUX CETAX.

Pemenue 3anay ¢ ucnosib3oBanueM 3akona Oma
U popMyI pacyéTa SIEKTPUUECKOTO
COMPOTHUBIICHUS TIPU MOCIIEAOBATEILHOM U
napauieIbHOM COCIMHEHUHU MTPOBOHUKOB.
Onpenenenre paboOTHI IEKTPHUIECKOTO TOKA,
IIPOTEKAOLIETO YEPE3 PE3UCTOP.

Ornpenenenre MOIHOCTH AJIEKTPUUECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JIAMIIOYKY OT HanpspKeHUs Ha Her. Onpenenenue
KIII narpeBaresi.

Uccnenosanue npeoOpazoBaHus JHEPTUU

IpU MOIbEME IPy3a DJICKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPOWCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHNEe TPUYUH KOPOTKOTO 3aMbIKAHUS U
MPUHIINAIIA JEHCTBUS TUIABKUX TIPEAOXpaHUTENEH.
Pemienue 3aau ¢ ucnoiab30BaHUEM 3aKOHA
Hxoyma—Jlenna

2.3

MarHuTHbIE SIBJICHUSI

ITocTossHHBIE MAarHUTHI.
B3aumoneiicteue
IIOCTOSTHHBIX MarHHUTOB.
MarsauTtHoe noiJie.
MarauTHOE 1oJIe 3eMIIN

HccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS
MMOCTOSIHHBIX MarHuTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHuTOB MIPU UX 00BbEAMHEHNUU U Pa3JICIICHUH.
HccnenoBanrue MarouTHOTO B3aMMOECHCTBUS
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBUE
MarHUTHOTO MOJIS

Ha IIPOBOJIHUK C TOKOM.
DIIEKTPOBUTATENb
MIOCTOSIHHOTO TOKa.
Hcnonp3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MTOCTOSHHBIX MArHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX OOBEAUHEHUU U Pa3/ICTICHUU.
[IpoBeaeHne ONbITOB IO BU3yaIU3aldH MOJIS
MOCTOSTHHBIX MarHuTOB.

N3yueHune aBaeHUs HAMArHUYMBAHUS BEIIECTBA.
HccnenoBanue nencTBUs JJIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBHCUMOCTD CUJIbI B3aUMOJEHUCTBUS KaTyLIK!
C TOKOM U MarHura OT CWJIbl U HAIlPaBJICHUS TOKa
B KaTyUIKE.

AHaJIN3 CUTyallMi NPAKTUYECKOTO PUMEHEHNUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIECHHOCTH, MEJIUIIMHE).
N3ydyenue nencTBrss MAarHUTHOTO TOJIS

Ha MMPOBOJIHUK C TOKOM.

N3yuyeHne nelcTBUS SIEKTPOABUATATEIS.
N3amepenue KIIJI anexkTpoasurarebHON
YCTaHOBKH.

Pacrnio3naBanue 1 aHaIU3 pa3IM4YHBIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DJIEKTpOMAarHuTHas
WUHTYKIIAS

OnbiTel @apajes. SABneHue
AJIEKTPOMArHUTHOM
uHaykuuu. [Ipasumno Jlenua.
DIIEKTPOreHEepaTop.

OnbITEI IO HCCJICAOBAHUIO SABJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKIOWH: UCCIICTOBAHUC
W3MEHCHUH 3HAUCHUS U HarpaBJICHUA
HHAYKIIUOHHOI'O TOKa
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CniocoObl oJTy4eHUs
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHHKAX YHEPTUU

Hroro 1o pazaeny 37
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC

No HaumenoBanue Komuuectso | Ilporpammuoe conepkanue | OCHOBHBIE BUIBI JIEITEIBHOCTH O0yJarONTUXCS
1/ pa3/iesioB U TeEM 4acoB
y4eOHOro npeaMera
Pasznaen 1. Mexannueckue siBJeHUA

1.1

MexaHn4ecKoe
JIIBUOKEHHE U CIIOCOOBI
€ro OIMUCAHU

10

MexaHn4YecKOe IBIKEHHUE.
MarepuanbHasi TOUYKA.
Cucrema otcuéra.
OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBUKCHUS.
PaBHOMepHOE
MPSMOJIMHEMHOE JIBUKCHHUE.
Hepasnomepnoe
IIPSIMOJIMHEWHOE JIBUKEHHUE.
Cpennsiss 1 MTHOBEHHAs
CKOpPOCTB TeJa MpHu
HEPaBHOMEPHOM JIBUKCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CB00OIHOE T1aJIEHUE.
Omngitel [Nanumnes.
PaBHOMEpHOE IBMXKEHNE

10 OKPYKHOCTH.

[Iepuon u yacrora
obOpamenus. Jlunelinas u
YIJIOBasi CKOPOCTH.

AHanu3 u 00CyXJIeHHE Pa3IUYHbIX TPUMEPOB
MEXaHUYECKOTO JABUKCHUS.

OO0cyxaeHue rpaHul IPUMEHUMOCTHA MOJEIN
«MaTepHabHas TOUKay.

OnucaHyne MEXaHU4ECKOTO ABUKCHUS
paznuYHBIMU crioco0amMu (ypaBHEHHUE, TabIuLa,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAlUH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTENbHOCTh MEXaHUYECKOTO
JBUKEHUS.

HabmtoieHne MexaHMueCcKoro JABMKEHUS Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOT'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
T€JI OTCUYETA.

AHanu3 Tekcta ["anumes 00 OTHOCUTENBHOCTH
JIBUKEHUS; BHIIIOJTHEHHE 3aJaHUI M0 TEKCTY
(CMBICIIOBOE UTEHHE).

Onpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS
OpyCKa WM ABUKEHUS IIapyKa 10 HAaKJIOHHOU
IJIOCKOCTH.

AHanu3 1 00CcyXaeHue CrocoooB
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LenTpocTpemMuTebHOE
YCKOpEHHE

NPUOIMKEHHOTO ONPEIeTICHUS MTHOBEHHOM
CKOpPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBIDKEHUS (IIapuKa B )KHIKOCTH, MOJCIIN
AIEKTPUYECKOTO aBTOMOOWIIS U T. I1.).
OnpeneneHue NyTH, MPOUIEHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHHU, U CKOPOCTHU TEJIA

1o rpaduKy 3aBUCUMOCTH MMyTH PABHOMEPHOTO
JIB>KEHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS TPUOOPOB, UBMEPSIOIIUX CKOPOCTh
(CIUIOMETPOB).

Briuncnienue myTy ¥ CKOpOCTH TIPU
PaBHOYCKOPEHHOM MPSMOJUHEUHOM JBUKCHUN
Tea.

OmnpeneneHue NpoMIEHHOrO MYTH U YCKOPEHUS
JBIDKEHUS TeJa 1Mo TrpaduKy 3aBUCUMOCTH
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIMHEHOTO
JIBU>KEHUS T€Ia OT BPEMEHHU.

IIposepra cunome3swl. ecu

npu pagHOyCKOPEHHOM OBUICEHUU

Oe3 HauanbHOU CKOPOCMU NYMU OMHOCAMCAL
KaK psi0 HeUémHbIX Yuces, mo
COOmMEemcmeyouue NPOMedNCymKu 8pemeHu
00UHAKOBHL.
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OnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUHU

10 HaKJIOHHOM TIOCKOCTH.

W3mepenne meproia M 9acToThl 0OparieHus
TeJa 10 OKPYKHOCTH.

OnpeneneHne CKOpOCTH PABHOMEPHOTO
JIBIKEHUSA TeJia M0 OKPY>KHOCTH.

Pemenune 3a1a4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTUK
MEXaHUYIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
Pacno3naBanue u npuOImkEHHOE ONTUCAHUE
Pa3UYHBIX BUJOB MEXAHUUECKOTO JIBHXKECHUS
B IIPUPO/JIC U TEXHUKE (Ha mMpuMepax CBOOOTHO
MaJarouX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U Ap.)

1.2

B3aumoneiictBue Tei

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHna.
[IpyHIMD cymeprno3uuu
CHIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIbI
TPEHMUS.

Cuna TSHKECTH U 3aKOH
BCEMHMPHOTO TATOTEHUS.

Habmronenue u 00CyXI€HUE OIBITOB

C IBMKEHHEM TeJla IPU YMEHBIIIEHUH BIIMSTHUS
JIPYTHUX TEJ, MPETSITCTBYIOMNX JBHKCHUIO.
Amnanus texcra ["anuies ¢ onrcaHuem
MBICJICHHOT'O SKCIICpUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJITHEHHE 33JIaHUI 110 TEKCTY (CMBICTIOBOE
YTEHHE).

OOcyXaeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCUETA.

HabOmronenue u o0Cyxa1eHue MEXaHUIECKUX
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Y ckopenne cBOOOTHOTO
najaeHus. J[BrmkeHue miaHeT
Bokpyr Connua. [lepBas
KOCMHUYECKas CKOPOCTb.
HeBecomocTs u eperpysku.
PaBHOBeCHE MarepuanbHOU
TOYKU. AOCOITIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpaieHuss. MOMEHT CHIIBL.
LenTp TsKECTH

SABJICHUH, TPOUCXOJAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBUKEHUN OTHOCUTEIBHO
KabuHeTa QU3UKH.

JlelicTBHS C BEKTOpaMU CHJI: BBITIOJTHEHHE
3aIaHUH IO CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD YCKOPEHUS
TeJla OT MPWIOKEHHON K HEMY CHJIBI U MaCChI
Tena.

AHanu3 1 00bsCHEHUE SBJICHUN

C MCIIOJIb30BAHUEM BTOPOTO 3aKOoHAa HbroTOHA.
Pewenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa HblO0TOHA U MIpaBUIIa CIIOXKEHUS CUJL.
Onpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyarui, B KOTOPbIX HAOTIOIAt0TCS
yrnpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BAHUEM 3aKOHa ['yka.

Pewenne 3a1a4 ¢ NCTIOIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIbKCHUSA OT CHJIBI HOPMAJIBHOI'O AABJICHMAA.

OOcy:x1eHne pe3ynbTaTOB UCCIEIOBAHHUS.
Onpenenenue k03pGULIMEHTa TPEHUS
CKOJIb)KEHUSI.

N3mepenue cuibl TpEHUs OKOS.
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Pemenue 3a7a4 ¢ MCNOIb30BaHUEM (POPMYJIIBI
JUISL CHJIBI TPEHUS CKOJIBKEHHS.

AHanu3 IBUKEHHUS TEJ TOJIBKO MO IEHCTBUEM
CWJIBI TSIKECTH — CBOOOIHOTO MaJICHUSI.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOTHOTO MaIeHUsI OT MACChI TeNa.

OneHKa BETMYUHBI CHIIBI TATOTEHUS,
JEUCTBYIOIIEN MEKTy IBYMsI TEIaMU

(m7st pa3HbIX Macc).

AHanu3 1BUKEHUSI HEOECHBIX Tel

IO/ IEVICTBUEM CHUIIBI TATOTEHUS

(c UCTIOIB30BAHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(OPMAIIUN).

Pewenne 3a1a4 ¢ NCNIOIB30BaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (HOPMYIIbI

JUTS pacyé€ra CUJIbI TSKECTH.

AHanu3 OpUrMHAIBHOIO TEKCTA,
ONMCBIBAIOILIETO IIPOSIBIICHUS 3aKOHA
BCEMUPHOTO TATOTEHHS; BBIITOJIHEHUE 3aJaHUN
10 TEKCTY (CMBICIIOBOE YTEHUE).

Habmonenue u o0cyx1eHUuEe ONBITOB

10 U3MEHEHUIO BECa TeJIA ITPU YCKOPEHHOM
JIBUYKCHUU.

AHaN3 yCIIOBUI BO3HUKHOBEHHUSI HEBECOMOCTH
U TIEPETPY3KH.

Pewenue 3ana4 Ha onpeneneHue Beca tena

B Pa3JINYHBIX YCIOBUSX.
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AHanm3 cui, TeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTOope.
OrnpeneneHue UEeHTpa TAKECTH PA3IMYHbBIX Tell

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnynece Tena. 3menenne
nMIyJbca. IMmysibe Cuibl.
3aKOH COXpaHEHUS
nMmnynbca. PeaktuBHOE
JBH)KCHUE.

Mexannueckas paboTa u
MOIIHOCTh. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBsI3b DJHEPTUU U
paboTsl. [loTeHnmanpHas
SHEprus Teja, HOJHITOro
HaJl IOBEPXHOCTHIO 3€MIJIH.
[TorenunanbHas 3HEPTUs
CKATOMN NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPIruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUHU

Hab6nronenue u o0CyXIeHUE OTBITOB,
JEMOHCTPHUPYIOIINX Mepeaady UMITyJIbca

IIPU B3aMMOJICHCTBUU TEJ, 3aKOH COXPAHEHUS
UMITyJIbCa MPU a0CONIOTHO YIIPYTrOM U
HEYINPYroM B3aUMOJICHCTBUU TEJL.

AHann3 cuTyanui B OKPYKaroIEn KU3HU

C UCIIOJIb30BAaHUEM 3aKOHA COXPaHEHMUSI
UMITYJIbCA.

Pacnio3HaBaHue sSIBI€HUS] pEAKTUBHOTO
JBUKCHHSI B IPUPOJIC U TEXHHKE.
[IpumeHneHne 3aKkoHa COXPAHEHUS UMITYJTbCa
JUIsL pacuéra pe3ysbTaToB B3aUMOJCHCTBUS Tel
(Ha mpuMepax HEeyNpyroro B3auMOACHCTBUSA,
yIPYroro LEHTPaTbHOTO B3aUMOJCHCTBHS IBYX
OJIMHAKOBBIX TeJl, OJTHO U3 KOTOPBIX
HETIOJIBUXKHO).

Permenwne 3agad ¢ UCTIONB30BAaHUEM 3aKOHA
COXPaHEHUSI UMITYJIbCA.

Omnpenenenre pabOThI CUITBI YIPYTOCTH

pH NMOAbEME Ipy3a C UCIOIB30BAHUEM
HETIOJIBWYKHOTO W TMOABMYXHOTO OJIOKOB.
N3mMepenne MOIHOCTH.

W3mepenue noTeHnuaIbHON S3HEPTHH YIIPYTO
ne(OPMUPOBAHHOM MTPYKUHBI.
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N3mMepeHne KWHETUYECKOW SHEPTUU TeNa

10 JJIMHE TOPMO3HOTO ITYTH.
DKCIEpUMEHTAIIBHOE CPABHEHNE U3MEHEHHUS
MOTEHINAJIbHON Y KHUHETUYECKON SHEPTUM TeJla
MIPU ABWYKEHHUH 110 HAKJIOHHOW IUIOCKOCTH.
DKcnepuMeHTAIbHAS TPOBEPKA 3aKOHA
COXpaHEHHs] MEXaHUYECKON YHEPIUun

py CBOOOJHOM Ma/ICHHH.

IIprmeHeHune 3aKk0Ha COXpaHEHUs
MEXAHUYECKOM YHEPTUU JJIsl pacyéTra

MOTECHIIMAIBHON U KUHETUYECKOM SHEPTU TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHUYECKOM OHCPIUHA

Hror

0 TIO pa3zeiry

40

Pa3nen 2. MexaHnuyecKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnueCcKue
KOJIcOaHus

7

KonebarensHOE ABUKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOAHUM: TIEPUO]T,
4acToTa, aMILTUTY/1a.
MaremaTuyeckui u
PYKUHHBIN MasTHUKH.
[IpeBpamenue seprun
IpH KoJIeOaTeIbHOM
JIBYKEHUH.

3aryxatonue KoeOaHusl.
BoinyxneHnsie koaeOaHus.
Pe3zonanc

HaOmronenne koyiebanuii mox JEUCTBUEM CHUII
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOA0OHBIX KOJIEOAHUH B OKPY’KAIOIIEM MUPE.
AHnanm3 Kojie0aHui rpy3a Ha HUTH H

Ha npyxuHe. OnpeeneHne 4acTOThl
KOJICOaHHMI MaTeMaTHYECKOTO U TPY>KMHHOTO
MasTHHUKOB.

HaOmronenne  00bsCHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH IIEpHUoaa
KOJIeOaHMI MMOABEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHMIA

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py34d.

HaoOmronenue u o0cyx aeHHEe ONBITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTh TIEPHOIa
KOJICOaHMI MPYKMHHOTO MAasSTHUKA OT MACCHI
rpy3a U )KECTKOCTH MPY>KUHBI.

[IpumMeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JJIST ONMCAHUS
KOJIeOaHM B OKpYKaIoeM MHUpE.

Pemenune 3ama4, CBSI3aHHBIX C BRIYUCICHHEM
WJIM OIIEHKOW YacTOTHI (TIEpHo/ia) KojieOaHu
H3zmepenue yckoperus c60600H020 NaAOeHUs:

2.2

Mexannyeckue
BOJIHBI. 3BYK

MexaHu4eCcKHUe BOJIHBI.
CBoiiCTBa MEXaHUYECKUX
BOJIH. [IpoonbHbIE U
MOIEPEYHbIC BOJIHBIL. [[mnHa
BOJIHBI U CKOPOCTb €€
pacnpoCTpaHEHHs.
MexaHn4ecKre BOJIHBI

B TBEPJIOM TelIE,
CEMCMUYECKHE BOJIHBI.
3ByK. ['pOMKOCTb 3BYyKa 1
BbICOTA TOHA. OTpakeHue
3Byka. Mudpas3Byk u
yIBTPa3BYK

OOHapyXeHue 1 aHaJIU3 BOJTHOBBIX SIBJICHHI
B OKPY’KaloIlleM MHpE.

Hab6nronenue pacnpocTpaHeHus MPOA0TIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy>K€HHE aHAJOTUYHBIX BUI0B BOJIH

B IIpUpOJi€ (3BYK, BOJHBI HA BOAE).
Boluncnenve JirHbI BOJIHBI U CKOPOCTH
pacrpoCTpaHeHUs 3BYKOBBIX BOJIH.
OKcnepuMeHTAIbHOE ONpeIeIeHUE IPaHuI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOaHMUIA.
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCIIE, C UCIIOIb30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

Hab6nronenue u 0ObsICHEHUE SIBJICHUS
aKyCTHYECKOI'O pE30HAHCA.
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AHanM3 OpUTrHHAIBLHOTO TEKCTa, TOCBAMIEHHOTO
MCIIOJIB30BaHUIO 3BYKa (WJIA YIbTPa3ByKa)

B TEXHHKE (3XOJIOKAIIUS, YIBTPa3ByK

B MEJIMIIMHE U JIp.); BHIMIOJTHCHUE 3aJaHHi

10 TEKCTY (CMBICIIOBOE UTEHUE)

Htoro no pazaeny

15

Pasznen 3. 3.]'leKTpOMaFHI/ITHOe IM0JI€ H JICKTPOMAIrHUTHBLIC BOJIHDBI

3.1 | DnekTpoMarHuTHOE 6 DIEeKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHnii, 000CHOBBIBAIOLIUX
noJie u DNEeKTPOMArHUTHBIC BOJHBI. | B3aUMOCBSI3b AJIEKTPUYECKOTO U MAarHUTHOTO
AIEKTPOMATHUTHBIE CoricTBa TIOJIEH.

BOJIHBI AJIEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE U3yUYEHHUE CBOICTB
[ITxana >IEKTPOMAarHUTHLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcrionp30Banue C TIOMOIIbI0 MOOMIBHOTO TenehoHa).
AJIEKTPOMATrHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Ma.
DNEeKTPOMAarHUTHAs IPUPOJa | AHAIU3 TEKCTOB, OMKMCHIBAIOIIMX MTPOSBICHHSI
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3Jy4YEHHUs B IPUPOJIE:
BonnoBbie CBOMCTBaA CBETA | )KHMBBIC OPTaHU3MBI, U3TyUEHHsI HEOSCHBIX Tel
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue u aHaJIN3 Pa3IMYHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aiau ¢ ucnosib3oBaHuemM Gpopmyi
JUTSL CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Hroro 1o pazaeny 6
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Pa3znen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JIydeBas mojenb CBeTa.
HcTounuku cBeTa.
[IpsamonuHeliHOe
pacnpocTpaHEHHE CBETA.
3atMenus ConHua u JIyHBL.
Otpaxenue ceera. [Imockoe
3epKajo. 3aKOH OTPAXKEHUS
CBeETa.

[Ipenomiienue cBera. 3aKOH
npenomiieHus ceeta. [loHoe
BHYTPEHHEE OTPAKCHUE
cBeta. Mcnonbp3oBaHue
MOJITHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIaX

HaOmnronenue oneIToB, 1EMOHCTPUPYIOIINX
SBJICHUE MPSIMOJIMHEITHOTO pacpOCTPaHCHUS
cBeTa (BOSHUKHOBEHUE TEHU U MOJTyTEHN),

U UX UHTEPHpETalrs ¢ UCIIOJIb30BaHUEM
MOHSTUSL CBETOBOTO JIyya.

OOBsiCHEHUE U MOJICIMPOBAHUE COTHEYHOTO U
JYHHOTO 3aTMEHUH.

HccnenoBanne 3aBUCUMOCTH YIJla OTPaKEHUS
CBETOBOTO JIy4ya OT yrJjia MaJeHus.

N3yuyenue cBOMCTB U300pakeHUs B INIOCKOM
3epKa’e.

Hao0mronenne u 00bICHEHHUE OIBITOB

IO MOJTYYEHUI0 N300paKEHU B BOTHYTOM U
BBINTYKJIOM 3epkanax. Ha0monenue u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETa
Ha FPaHUIIE Pa3JIMYHBIX CPEJl, B TOM YHUCTIE
OTBITOB C TIOJIHBIM BHYTPEHHUM OTPa’KEHHUEM.
HccnenoBanne 3aBUCUMOCTH yIJ1a
MPEJIOMIICHUS OT yTJIa MaJIeHUs] CBETOBOIO JTyda
Ha FPaHULE «BO3IYX—CTEKIIO.
Pacrnio3zHaBanue sIBIECHHUN OTPAXXEHUS U
MPEJIOMIICHUS CBETAa B IOBCETHEBHOM KU3HH.
AHanu3 1 00BbICHEHUE SIBJICHUS ONITUYECKOTO
MUpaxa.

Pemienue 3a7a4 ¢ UCMOJIB30BAHUEM 3aKOHOB
OTpaXXEHUs U MPETOMIICHHSI CBETa
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4.2 | JIuH3BI U ONITHYCCKUE 6 JIunza. Xox myueit B tunze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
puOOPHI OnTuyeckas cucrema cobuparoIel U paccenBarolleH JIMH3.
¢doroanmapara, Mukpockomna | Onpenenenue (OKyCHOIO PacCTOSTHUS U
u Teneckorna. ['ma3 kak ONITHYECKOU CHJIBI COOMPAFOIIICH JTUH3HI.
ONTHYECKAs CUCTEMA. AHanM3 yCTpOMCTBA M MPUHITUIIA ACHCTBUS
brzopykocTs HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JATbHO30PKOCTh dboToanmnapara, MUKpOCKOTa, TEJIECKOTA.
N3yuenune Moienu riia3a Kak ONTUYECKON
CUCTEMBI. AHAU3 IBJICHUN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIUTIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6e10ro 3 Paznoxxenue 6emoro cBera Hab0mronenue pasnokeHus 6eJ10ro cBeta
CBETa B CIIEKTP B ciekTp. OnbiTel HpIOTOHA. | B CHIEKTP.
CioxxeHue CreKTpaibHbIX Habmronenne u 00bSICHEHHE OIBITOB
1BeToB. Jlucnepcust cBeTa IO MOJYYEHUI0 OEJI0T0 CBETA MPU CIOKEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBeneHue u 0ObSICHEHHUE OMBITOB
10 BOCIIPUSTHUIO [IBETA MPEAMETOB MPU UX
HAOIOICHUH Yepe3 IIBETOBBIC (DHIIETPHI
(LIBETHBIEC OYKH)
Wroro o pazaeny 15
Pa3znen 5. KBaHTOBBIC SIBJICHUS
5.1 | Ucnyckanue u 4 Omnertel Pesepdopaa u OO6cyxnenue 1ienu onbIToB Pesepdopaa

IIOI'JIOIIICHHUE CBCTA
aTOMOM

IJIaHeTapHasa MOJCJIb aTOMa.

Monaens atoma bopa.
Hcenyckanue u noryoneHme

I10 UCCIICOAOBAHUIO aTOMOB, BBIIBHKCHUC
T'AIIOTC3 O BOBMOKHBIX PE3YyJIbTAaTaX OIIbITOB
B 3aBUCUMOCTHU OT IPCAIIOJIaracMoro CTpoCHuA
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cBera aToMoM. KBaHTHI.
JInHenyaTble CIEKTPHI

aToMOB, (hOPMYJIUPOBAHKE BHIBOJIOB

U3 PE3yJIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJEJIA aTOMa U OCHOBAHUM ISl TUIIOTE3bI
Bbopa o crarmonapHsix 0pOUTaX 3JIEKTPOHOB.
Hab6nronenue CruioniHbix U JIMHEWYaThIX
CHEKTPOB M3TYUEHUS Pa3IUYHbIX BEIIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYYCHUS

5.2

CrpoeHne aTOMHOTO
sanpa

PanpnoaktuBHOCTH. Anb(a-,
OeTa- 1 raMMa-u3TyYeHUs.
CrpoeHune aTOMHOTO siApa.
Hyxionnas monens
aTOMHOTrO sizipa. 30Tomsl.
PannoakTuBHEIE
npespauieHus. llepuon
II0JIypacIaia aTOMHBIX sJIEp

OO0cy:x/1eHnEe BO3MOKHBIX TUIIOTE3 O MOJAEIISAX
CTPOEHHUSA si/Ipa.

Omnpenenenre cocrasa siiep 10 3a1aHHBIM
MacCOBBIM U 3apsII0BBIM YUCIIAM U

10 TIOJIO’KEHUIO B TIEPUOIUYECKON cCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa sApa U ero
MOJIO’KEHUS B IEPUOIUNYECKON crcTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-9aCTHI] TIO TOTOBBIM
dboTorpadusim.

OOHapy>keHue v U3MEpPeHHe PaTUAIIOHHOTO
¢oHa ¢ MOMONIBIO TO3UMETPA, OLIEHKA €T0
MHTCHCUBHOCTH.

AHanu3 GMOJIOTUYECKUX U3MEHEHU,
MPOUCXOISIINX MO TSHCTBUEM
pPaZOaKTUBHBIX U3TYyUYCHUI.
Hcnonp3oBaHne painoaKTUBHBIX H3ITy4eHUH
B MEMIIMHE
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5.3

S nepHble peakuun

SAnepHbie peakuu. 3aKOHbI
COXpaHEHUs 3apsAI0BOTO U
MacCOBOT'0 YHCEN. DHEPTUS
CBSI3U aTOMHBIX sifiep. CBs3b
Macchl 1 sHepruu. Peakuuu
CUHTE3a U JCJIICHUS SEP.
Hctounuku sneprun ConHua
v 3BE3A. AnepHas
sHepreTuka. Jlencreus
PaaMOaKTUBHBIX U31yYCHHUI
Ha KUBbIE OPTaHU3MBbI

Pemenue 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHOB
COXPaHEHHSI MACCOBBIX U 3apSA0BBIX YUCEI
Ha ONIPEACIICHUE PE3YJIBTATOB SAECPHBIX
pPEaKUHil; aHAIN3 BO3MOKHOCTH UJIU
HEBO3MOKHOCTH SICPHOMN PEAKLUH.

OHeHKa 9HCPI'MU CBA3H AACP C UCITIOJIb30BAHUCM

dbopmysbl DUHIITEHHA.
OO0cyx1eHue NePCHIEKTUB UCTI0JIb30BAHMS
YIPaBISIEMOr0 TEPMOSIEPHOIO CHHTE3A.

OO0cyx1eHUE MPEUMYIIECTB U SKOJIOTMYECKUX
po0JIeM, CBSI3aHHBIX C SIACPHON YHEPTEeTUKOMN

Hroro no pazuneny

17

IHoBTOpPHUTEIBLHO-00001IAOIMA MOAYJIb

[loBTOpEHUE N
o0o01IeHne

coJiep KaHus Kypca
busuku 3a /-9 Ki1accel

9

CucremMaTuzanus u
0000111eHHE TPEIMETHOTO
CoJiepKaHUs U OIbITa
NEATENBHOCTH,
npUOOPETEHHOTO

IpY U3YyYEHUU BCEro Kypca
(U3UKHM OCHOBHOT'O OOIIETO
00pa3oBaHUs.

[ToaroroBka K OCHOBHOMY
rocyJapCTBEHHOMY
9K3aMeHy 1o (hu3nKe

JU1sl 0OyYarommxcs,
BBIOpABIIMX 3TOT YUEOHBII
MIpeAMET

Brinmonnenne yaeOHbIX 3a/1aHAK, TPEOYIOIITUX
JIEMOHCTPAIIMKA KOMIIETEHTHOCTEH,
XapaKTePU3YIOIINUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MIPUMEHEHUS TTOJTYYCHHBIX 3HAaHUI

JUTSl HAYYHOTO OOBsICHEHUST (PU3HUECKUX
SBJICHUM B OKPYKAIOLIEW IPUPOJIE,

B ITOBCETHEBHOM YKMU3HU W BBISBIICHUS
(bU3UYECKUX OCHOB PsiJla COBPEMEHHBIX
TEXHOJIOTHUH;

— MIPUMEHEHUST OCBOCHHBIX
AKCIIEPUMEHTATLHBIX YMEHUHN

JUTSL UCCIieIoBaHusT PU3HUECKUX SIBIICHUH,
B TOM YHCJIE JJI POBEPKHU THUIIOTE3
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Y BBISBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THbIX 3a1a4, B TOM YHCIIE
IPEIO0JIaraoIuX UCII0JIb30BAHNE (PUZNUYECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJIEPKAHUU
pa3IMyYHBIX Pa3/iesoB Kypca (pU3UKH.
BelnonHeHye 1 3amuTa rpynnoBbIX WK
WHIUBUyAJIBHBIX IIPOEKTOB, CBA3aHHBIX

C COJIEp’)KaHUEM Kypca (PU3UKH

Hroro mo pazaemy 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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IHOYPOYHOE INTAHUPOBAHUE

7 KIIACC
KounyecTBo 4yacoB JIeKTPOHHBbIE HU(PPOBBIE
Ne oOpa3oBaTe/ibHbIE
' Tema ypoka Beero Konrpoabubie| JlaGoparopHbie pecypes!
padoTshI padoThI
1 BBoanbiii unctpyktax no Th u OT. ®@usnka — 1
Hayka o npupojie. dusndeckre TepMUHbI
2  |SBneHusnpupoabl. PU3NUECKUE SBICHUS
Ou3nyecKue BEIMYMHBI U UX U3MEPEHUE
Jlabopamopnas paboma Ne [ «OnpeneneHue

4  |UEHBI JAeNeHUs IIKaJIbl U3MEPUTEIBHOIO Ipubdopar» 1 1

5 Meroas! HaydHOrO 1o3HaHus. Ousuka U TEXHUKA 1 bubnuoreka [JOK
https://m.edsoo.ru/ff09f72a

6 Jlabopamopnas paboma Ne 2 «3mepenne o0bEmMa 1 1

KHUJKOCTU U TBEPJOTO TENa»

7 CrpoeHue BelecTsa 1 bubnuoreka [IOK
https://m.edsoo.ru/ff09fe0a
bu6mmoreka [IOK

8 |Mosexymr 1 https://m.edsoo.ru/ff0a013e

9 Jlabopamopnas paboma Ne 3 «M3mepenue 1 1

pa3MepoB MasbIX TEI»

10 |BpoyHoBckoe amxkenue. Judpysus 1

11 B3auMHOe npUTSKEHUE U OTTAIKUBAHUE MOJIEKYJI 1 bubnuoreka [IOK
https://m.edsoo0.ru/ff0a0378

12 ArperatHble COCTOSIHHSI BEILIECTBA. 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a05c6

13 |O6o6menne mo pasgeny «llepBoHavanbHbBIC 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a079c
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

CBCACHUA O CTPOCHUHU BCUICCTBA»

14 bu6mmorexa [IOK
Mexanuveckoe  JaBukeHue. PaBHOMepHOe WU https://m.edsoo.ru/ff0a0ae4
HEPaBHOMEPHOE JIBUKECHUE

15 |Ckopocth. Emumnuinmsl ckopoctu. Jlabopamophas Egggﬁr?lT:ci%gﬁlllfanOClo
paboma Ne 4 «OnpenencHUe CPeIHEH CKOPOCTH T '
CKOJIb)KEHUsI Opycka WM I[IapuKa M0 HAaKIOHHOW
TJIOCKOCTH

16 Pacuer mytu u Bpemenu nBuxeHus. Pemenue bubnuoreka [IOK
3amad  mo Teme "Pacyer mnytH W BpeMEHHU https://m.edsoo.ru/ff0a0fee
IBIOKeHUA"

17 |Vnepuusa. BzaumoneicTaue Ten

18 bubmuoreka [JOK
Macca — mepa nHepTHOCTH Tell https://m.edsoo.ru/ff0a123c

19 Jlabopamopnas paboma Ne 5 «M3mepenue
MAaccChl TeJa Ha Becax»

20 |I[InoTtHOCTH BelecTBa

21 |Pacuer Macchl HOOBEMA TeJA MO €T0 MIIOTHOCTH

22 J]a60pam0pnq.ﬂ paboma Ne 6 «Ornpenenenue Bu6moreka [JOK
TUIOTHOCTH TBCPIIOT'O TEJIa» https://m.edsoo.ru/ff0a1778

" " bu6mmoteka [IOK

23 |Pewmenue 3amau no teme "IImoTHOCTHBELECTBA https://m.edsoo.ru/ff0al502

o4 Cuna Kak xapakTepHCTHKAa B3aUMOJICHCTBUS TEll. bubmuorexa [JOK
N3amepenne cui. Jluaamomerp https://m.edsoo.ru/ff0al8cc

o5 SBnenune tsarotenus. Cumia TSHKECTH bu6mmoreka [IOK

https://m.edsoo.ru/ff0al778

26 Cuna ynpyroctu. 3akoH ['yka bubmuorexa [JOK

https://m.edsoo.ru/ff0ala70
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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
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Jlabopamopnas paboma Ne T «3yuenune

2t 3aBUCUMOCTH pacTsKEeHUst (medopmariunm)
MIPYKUHBI OT TIPHIIOKEHHOM CHITBD)
28 Bec Tena. HeBecomocts. Pemienue 3amau mo teme: Bubnuorexa LIOK
«Bec Tena» https://m.edsoo.ru/ff0alb9c
9g |CBSI3b ME3Ty CHIIOH TSDKECTH H Maccoli Tena bu6moreka LIOK
https://m.edsoo.ru/ff0alcc8
30 Cuma  TsbKecTH  Ha  JAPYrHMX  IUIaHETax.
Ou3nyecKue XapakKTepUCTHUKHU TUIaHET
CrnosxkeHue IBYX CHJI, HaIlpaBJIECHHBIX MO OJHOM
31 |npsmoii. Pa;IHg;eﬁCTBonmI;ﬂ CHUIT : bubmmorexa [JOK
https://m.edsoo.ru/ff0aldeQ
32 Pemenue 3amau mo Teme "PaBHonelcTByrOImIas
cun"
33 Cuna Ttpenust u e€ BuAbl. TpeHHE B IPHUPOIC U bubnuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0a20a6
34 Vlabopamopnass paboma Ne 8 «3ydyeHue bubnuoreka [IOK
3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKECHHUS OT https://m.edsoo.ru/ff0a2376
CHITBI JaBJICHUS u Xapakrepa
COTPUKACAIOIINXCS TOBEPXHOCTEH»
35 Kontposabnass padora Ne 1 mno Teme: bubnuoreka [JOK
«B3aumMopaeiicTBHe Te» https://m.edsoo.ru/ff0a25b0
36 JlaBnenne.  CrnocoObl  yMEHBIIEHHUS U Bu6nmorexa [{OK
YBEJIMYCHUS TABJICHUS https://m.edsoo.ru/ff0a2718
37 JlaBnenue rasza. 3aBUCHUMOCTb [JaBJIEHUS Tra3a OT bubmuorexa [JOK
00BEMa, TEeMIIEpaTypHI. https://m.edsoo.ru/ff0a2826
38 [[lepemaua  nmaBiueHUss  TBEPABIMH  TEJlaMH, bubnmorexa [JOK
PKUJIKOCTSIMHU U razaMu. 3akoH [lackans
39 |Pacuér pmaBieHHMs Ha JTHO M CTEHKH COCYJa. Bubmzorexa LIOK
https://m.edso0.ru/ff0a3136
Pemienue 3ana4 no teme «JlaBieHne BKUIKOCTU U
rase. 3akoH [lackans»
40 |CooOlmmarontuecs: CoCyIbl
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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
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a3136

41 Bec BO3/IyXa. Atmocdeproe JaBJICHUE. bubmmoreka [JOK
Atmochepa 3eMiH U IPUIUHBI eECYIIeCTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
Bbu6morexa [JOK

42

N3smepenue armocdepHoro naBineHus. OIMbIT
Toppuuennu

https://m.edsoo.ru/ff0a2b5a

43 Bapomerp-anepoun. ATMocdepHOe TaBICHHE Ha bubnmoreka [JOK
Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2da8

44 Pemenne 3amau  mo Teme  "ATmocdepHOE bubmuoreka [JOK
napjeHue" https://m.edsoo.ru/ff0a2fc4
Manomertpsl. [1opiiHeBOH KUAKOCTHBIA HACOC bubnnorexa HOK

45

https://m.edsoo.ru/ff0a2fc4

46

I'mppasinueckwii npece

47

JleficTBrE )KUJIKOCTHU U I'a3a Ha IIOTPYKEHHOEB HUX
Ten0. ApXxume0Ba cuiia

bub6mnoreka [IOK
https://m.edsoo.ru/ff0a3276

48

Jlabopamopnas paboma Ne 9 «Onpenenenue
BBITAJIKUBAIOLLEH CWJIbI, JEHCTBYIOLIEH Ha TeJO,
MOTPY>KEHHOE B KUJKOCTbH)

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a33fc

Jlabopamopnas paboma Ne 10 «UccrnenoBanue

49 |33BHCHMOCTH Beca Tela B BOJC, OT 00BEMa bubnuorexa [JOK
IIOTPY>KEHHOM B KUJIKOCTb YaCTH TEJIa» https://m.edsoo.ru/ff0a3514
bu6mmoreka [IOK
50 |[LtaBanwue TeJl. [InaBanue Cy/IOB. https://m.eds0o.ru/ff0a3a96
BosnyxoruiaBanue

51

Jlabopamopnas paboma Ne 11 "KoHnctpyupoBanue
apeoMeTpa WIM JIOJKM U OmpeaereHue eé
rpy30M0ABEMHOCTH "

52

Pemenne 3amau mo temam: «llnmaBanue cCynos.
BosnyxorutaBanue», «/laBineHne TBEpABIX TE,
JKUJIKOCTEH U Ta30B)

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3654

53

KontpoJabHas padora Ne 2 mo teme «/laBjienune
TBEPABIX TeJl, AKUAKOCTEH U ra3oB»

54

Mexannyeckas pabora. EauHUIBI paboTh

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82
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https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

Bbu6morexa [JOK

55 MowmHOCTE. EnMHAIb MOWHOCTH . https://m.edsoo.ru/ff0a3f82
56 IIpoctsle Mexanu3Msbl. Peruar. PaBHoBecue cuil Ha 1
pbiuare. Peiuaru B TeXHHKE, OBITY U IPUPOJIE
57 Mowment cunbl. Jlabopamopuas paboma Ne 12 1 1
«HccrenoBaHueyciaoBUN PaBHOBECHUS phluaray
[Ipumenenue mnpaBuiia paBHOBECHs phluara K
58 |60k bubmuoreka [JOK
y 1
https://m.edsoo.ru/ff0a478e
59 PaBencTBO paboT mpH HCMONIB30BAHUU TPOCTHIX 1 bubnuorexa [JOK
MEXaHU3MOB. «30JI0TO€ ITPABUIIO MEXAHUKI https://m.edsoo.ru/ff0a48a6
60 |Llentp TspKecTH Tena. Y cIOBHs paBHOBECHS TET 1
61 Koaddunment mnonesnoro aeilcTBus MeXaHHU3MA. 1 bubnnoreka [IOK
Jlabopamopnas paboma Ne 13 «3mepenne KI1J] 1 https://m.edsoo.ru/ff0a4c48
HAKJIOHHOM MIIOCKOCTH»
62 Pemenne 3amay mo Teme "Pabora, MOIIHOCTB, 1 bu6mmoreka [IOK
KI1a" https://m.edsoo.ru/ff0a4252
bu6mmoreka [IOK
63 [Sueprus. Bupi sneprun . https://m.edsoo.ru/ff0a4360
64 |3akoH coXpaHEeHMs MeXaHMUECKOI SHEPTHH 1 1
65 Pemenue 3amau mo Teme «OHeprus. Bums 1
SHEpPrUM. 3aKOH COXPAaHEHUs MEXAHHYECKOU
SHEPTHH
66 KonTtpouabHasi padora Ne 3 no teme «Padora n 1 bubnuoreka [IOK
MOIIHOCTDb. JHEePrus» https://m.edsoo.ru/ff0a4ee6
PaGora ¢ tekctamu mno teme "JlaBieHue TBEPIBIX bubmuoreka [JOK
67 y " 1 :
TeJ, )KUAKOCTEH 1 ra3oB https://m.edsoo.ru/ffOa4ffe
68 PaGora ¢ tekcramu mo Teme "Pabora. MoOMIHOCTG. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 13
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I[TOYPOYHOE ITNTAHMPOBAHUNE

8 KJIIACC

No | Tema ypoka, HoMep § B yueOHUKE KonnuectBo yacoB DIJIEKTPOHHBIE nudpoBbie

o\ o0pa3oBaTeNbHbIC PECYPCHI

KonTpoabubie | JlabopaTopHble
Bcero
padoThI padoThI

1 1/1. MlpaBuna Tb B kabunere ¢usuku. TermmoBoe Bu6mmorexa [{OK
nsuxenue. Temmepatypa. (§ 1) https://m.edsoo.ru/ff09f72a

2 | 2/2. Buyrpennssi sueprus. CrocoObl H3MEHEHHs
BHyTpeHHeH sHepruu. (§ 2 — 3)

3 3/3. Bugsl Termionepenaun. TemionpoBOIHOCTD. Bubnuorexa LIOK
§4 https://m.edsoo.ru/ff09fe0a

4 4/4. Kouseknuus. M3nyuenwue. (§ 5 — 6) bubmuorexa [JOK

https://m.edsoo.ru/ff0a013e

5) 5/5. KonwdectBo TeruioTel. EQuHUIBI KOJTWUYECTBa
TEIIoOTHI. (§ 7)

6 | 6/6. Y nenbpHas TEIIIOEMKOCTE. (§ 8)

7 7/7. Pacyer KoJHMYecTBa TEIUIOTHI, HEOOXOIMMOIO Bu6morexa IJOK
JUISl HarpeBaHUs TeJla WM BBIACISEMOTr0 UM NIPHU https://m.edsoo.ru/ff0a0378
oxnaxaeHud. (§ 9)

8 8/8. Jlabopamopunas paboma Ne 1. «Pacuém 1 Bubnunorexa LIOK
Koiuuyecmea menaiomsl NpU CMEULUGAHUU B00bl https://m.edsoo.ru/ff0a05c6
PA3HOU memMnepamypuly.

9 9/9. Jlabopamopnas paboma Ne 2. «Onpedenenue 1 bubnuotexa [JOK
YO0ebHOll MEeN10EMKOCHU 6eUieCEa. https://m.edsoo.ru/ff0a079c

10 | 10/10. Duepruss TomIMBA. YJelbHas TeIUIOTa Bu6muorexa ITOK
CTOpaHwusl. (§ 10) https://m.edsoo.ru/ff0a0ae4

11 | 11/11. 3akoH coXxpaHEHHUS U MPEBPAIICHUS SHEPTUH B Bbubnuoreka LIOK
MEXaHMYECKUX M TeIUIOBBIX Mporeccax. (§ 11) https://m.edsoo.ru/ff0a0c10

12 | 12/12. TIpoBepounass pabora mo Teme «Pacuér Bu6nnorexa [IOK
KOJINYECTBA TEIIIOTHI. https://m.edsoo.ru/ff0a0fee

13 | 13/13. Pabora wHaxg ommOKaMu. ArperatHbie

COCTOAHUA BCIICCTBA. HHaBHCHI/Ie n OTBepHeBaHI/IC.
(§ 12— 13)
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14

14/14. TI'paduk rmIaBIeHUsS W OTBEpACBAHUS
KPUCTAIMYECKUX  Tell VYaensHas ~ Temiora
wiaBiaenus. (§ 14 —15)

bubmuorexa [JOK
https://m.edsoo.ru/ff0al23c

15 | 15/15. Pemenwne 3amau mo teme: «YaenbHAs TEIIOTa
TUTABJICHUSD).
16 | 16/16. Ucnapenne. HachilmeHHbI 1 HEHACKIIIEHHBIN
nap. Konngencamus. [lorjomenue sSHEpruu Ipu
UCTIAPCHUW OKUJAKOCTH W  BBIJICIICHHE €& Tmpu
KOHeHcanuu mapa. (§ 16 —17)
17 | 17/17. Kunenwue. V nenvHas TEIUIOTa
napooOpa3oBaHUs U KOH/IECHCALUU. (§18
—-19)
18 | 18/18. Pemenwne 3amaq mo teme: «YaenbHAs TEIIOTA
NapooOpa30BaHKs U KOHICHCALIUH. Bubmorexa [IOK
https://m.edsoo.ru/ff0al778
19 | 19/19. BaaxnocTh BO3/1yXa. Cnoco0bl Bubnuorexa LIOK
ompenejaeHusi  BiaaxHocTH  Bodayxa  (§20). https://m.edsoo.ru/ff0a1502
Jlabopamopunaa paooma Ne 3 «Onpeodenenusn
61AHCHOCU 8030YXA).
20 | 20/20. PaGora raza W mapa MNPU PACIIUPCHHH. Bubnunorexa LIOK
JlBuraresib BHyTpeHHETO cropanus. (§ 21 — 22) https://m.edsoo.ru/ff0al8cc
21 | 21/21. TlapoBas typbuna. KIIJ[ TermnoBoro Bu6nmorexa [{OK
nsurarens. (§ 23 — 24) https://m.edso00.ru/ff0al778
22 | 22/22. KourposbHas pa6ora Ne 1 mo Tteme: Bubnuorexa LIOK
«TennoBas pusuka». https://m.edsoo.ru/ff0ala70
23 | 23/23. PHO. O06oOmaromiee MOBTOpPEHHUE IO TEeMe
«Tennoas puzmkay.
24 | 24/1. DmnexTpuszanusi TEI TPH COMPUKOCHOBEHUH. Bubnuorexa [OK
BzaumopeincTBue 3apsyKeHHBIX TEIL. (§25) https://m.edsoo.ru/ff0alb9c
25 | 25/2. Dnektpockor. DiekTpuyeckoe moine. (§ 26 — bubnmnoreka [JOK
27) https://m.edsoo.ru/ff0alcc8
26 | 26/3. JlenMMOCTb IEKTPUIECKOTO 3apsaa. DIEKTPOH.
CtpoeHue aToMma. (§ 28 —29)
27 | 27/4. O6bsicHeHUE IeKTpuUecKuX siBieHui. (§ 30)

bu6nuorexa [JOK
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28 | 28/5. [TpoBoHUKH, MOJTYTTPOBOIHUKH u
HEIPOBOIHUKH diekTpuuecTBa. (§ 31)

29 | 29/6. DNeKTpUIECKUn TOK. Hcrounuxu Bu6nuorexa IIOK
AJIEKTPUIECKOTO TOKa. (§ 32) https://m.edsoo.ru/ff0a20a6

30 | 30/7. DnekTpuyeckas 1enb U €€ cCocTaBHbIC YacTu. (§ Bu6nuorexa IIOK
33) https://m.edsoo.ru/ff0a2376

31 | 31/8. DnekTpuueckuii TOK B Merauiax. JledicTBus Bbu6mmnoreka [IOK
AIEKTPUUECKOTO ToKa. HampasiieHue 31eKTpuyecKoro https://m.edsoo.ru/ff0a25b0
Toka (§ 34—36)

32 | 32/9. Cuina Toka. Equnauiier cuiel Toka. (§ 37) Bbubnmoreka [IOK

https://m.edsoo.ru/ff0a2718

33 | 33/10. Ammepmerp. M3mepenue cmibl Toka. (§38). Bu6mmorexa [IOK
Jlabopamopuaa padoma Ned «Hzmepenue cul https://m.edsoo.ru/ff0a2826
moKay.

34 | 34/11. DmnexTtpuyeckoe HampsoKeHUE. EIUHUIEI Bu6mmorexa [{OK
HATPSKCHHUS. (§ 39 —40)

35 | 35/12. Bonbr™merp. V3MmepeHue — HampspKEHHS. bubnuotexa [JOK
3aBUCHUMOCTh CHJIBI TOKa OT HampspkeHus. (§41-42) https://m.edsoo.ru/ff0a3136
Jlaoopamopnaa  paboma N5  «H3mepenue
COnpomueieHuUs NPOGOOHUKAY.

36 | 36/13. DneKTpuIecKoe COIIPOTHBIICHUE
MIPOBOTHUKOB. Enunuiist COTIPOTHUBIICHUS
(§43).

37 | 37/14. 3akon Oma 1 ydactka 1en. (§ 44) Bu6nnorexa [IOK

https://m.edsoo.ru/ff0a2b5a

38 | 38/15. Pacyer  CONpPOTHBIICHHS  IPOBOHHKA. bubmuorexa [IOK
VY nenpHoe conporuBieHue. (§45) https://m.edsoo.ru/ff0a2b5a

39 | 39/16. Pemienue 3amad Ha pacyeT COMPOTHBICHHS Bu6nnorexa [IOK
MPOBOIHMKA, CHJIBI TOKA U HampsikeHus. (§ 46) https://m.edsoo.ru/ff0a2da8

40 | 40/17. Peocratsr (§47). Jlabopamopuas paboma Ne Bbu6mmoteka IJOK
6 «Pezynupoeanue cunvt moka peocmamomp,. https://m.edsoo.ru/ff0a2fc4

41 | 41/18. Jlabopamopuas paboma Ne 7 «H3zmepenue Bbu6mmoteka IJOK

CONpOmMuUeieHuUA npoeodnul(a».

https://m.edsoo.ru/ff0a2fc4
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42

42/19. ITocaenoBaTenpHOE COCTUHEHUE
MIPOBOJIHUKOB. (§ 48)

43 | 43/20. IlapannenpbHOE COCIUHEHHE MPOBOIHUKOB. (§ Bu6imorexa LIOK
49) https://m.edsoo.ru/ff0a3276
44 | 44/21. Pemenune 3agau o teMme: «llociaenoBarenbHoe
Y TIapajiebHOe COPOTUBIEHUE ITPOBOTHUKAY. Brbmioreka [IOK
https://m.edsoo.ru/ff0a33fc
45 | 45/22. PaboTa ¥ MOIITHOCTh AJIEKTPHUECKOTO TOKA. (§ bubnuotexa [JOK
50 —51) https://m.edsoo.ru/ff0a3514
46 | 46/23. EauHunel pabOThl 3JIEKTPUYECKOTO TOKa, Bu6mmorexa LIOK
npuMeHsieMble Ha npakTuke. (§ 52). Jlabopamopuas https://m.edsoo.ru/ff0a3a96
paooma Ne8 «Onpedenenue pabomvt mokay.
47 | 47/24. HarpeBanue NUPOBOJHUKOB 3JICKTPUUYCCKUM
tokoM. 3akoH [[xoyns—IJlenna. (§ 53)
48 | 48/25. Kounencarop. (§ 54)
bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654
49 | 49/26. Jlamna HakanuWBaHUS.  DJEKTPUYECKHE
HarpeBaTenbHble TpuOopbl. KopoTkoe 3ambikaHUE,
IPETOXPAHUTEIH. (§ 55 — 56)
51 | 51/28. OO6oOmaromee MTOBTOPEHHE IO  TEMe: Bu6morexa IJOK
«QIIEKTPUYECKUE SIBICHUS. https://m.edsoo.ru/ff0a3f82
50 | 50/27. KoutpoabHas paGora Ne 2 mo Teme: Bbu6mmoteka IJOK
«JIeKTpUYecKHe SIBJCHUS. https://m.edsoo.ru/ff0a3f82
52 | 52/1. MarnuTtHoe moje. MarHuTHOE ToJie MPSIMOTO
tToka. MarautHbie TuHun. (§ 57 — 58)
53 | 53/2. MarHuTHOE TONE KATYIIKA C TOKOM.
ONEeKTpOMarHuTel M uX mnpumeHenue (§ 59).
Jlabopamopnasn paboma Ne9 «Coopxka
INEKMPOMAZHUMA).
54 | 54/3. TlocrossHHBIE MarHUTBHl. MarHuTHOE MO
IIOCTOSIHHBIX MarHuToB. MarautHoe none 3emin. (§ brbmiotexa LIOK
60, 61) https://m.edsoo.ru/ff0a478e
55 | 55/4. JleiicTBe MarHHUTHOTO IOJIA Ha MPOBOIHHUK C

TOKOM.  OnekTpuueckuid  asurarenp (§  62).

bu6nuorexa [JOK
https://m.edsoo.ru/ff0a48a6
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Jlabopamopnan paooma Ne 10 «HU3yuenue padomut
I7IeKMPOOBUAMeIAN.

56

56/5. OOoOmaromiee MOBTOPEHHE IO  TeMe:
«DJIEKTPOMATHUTHBIC SBIICHUS.

57 | 57/1. Uctounuku cBeta. Pacnpoctpanenue ceera. (§ Bu6mnuorexa [IOK
63) https://m.edsoo.ru/ff0a4c48
58 | 58/2. Bunumoe nmxeHue cBeTuil. (§ 64) Bu6muorexa [IOK
https://m.edsoo.ru/ff0a4252
59 | 69/3. Orpaxxenue cBera. 3aKOH OTpaKCHHs CBeTa. (§ Bbu6mmnorexa [IOK
65) https://m.edso0.ru/ff0a4360
60 | 60/4. Ilmockoe 3epkaiio. (§ 66)
61 |61/5. Ilpenomnenue cBeTa. 3aKOH TPEIOMIICHHS
cBera. (§ 67)
62 | 62/6. Jlunzel. OnTudeckas cuiia JUH3LL (§ 68) Bubnuorexa LIOK
https://m.edsoo.ru/ff0a4ee6
63 | 63/7. U300paxkeHus, 1aBaeMble TUH30H. (§ 69) Bubnunorexa LIOK
https://m.edsoo.ru/ff0a4ffe
64 | 64/8. Jlabopamopnasn paboma Ne 11 «Ilocmpoenue
U300parrceHUil, ROIYUEHHBIX C HOMOWBIO JTUH3,
65 |65/9. Pemenue 3amau mo Teme: «lloctpoenue Bubnunorexa LIOK
M300paXKEHH, TOTYYEHHBIX C ITOMOIIBIO TUH3Y. https://m.edsoo.ru/ff09f72a
66 | 66/10. I'ma3 u 3penue. (§ 70)
67 | 67. Kourpoabnass padora Ne 3 mno Teme Bbu6mmoteka IJOK
«CBeToBbI€ SIBJICHUN. https://m.edsoo.ru/ff09fe0a
68 | Utorosoe 00006meHne «Du3nka -8».

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

68
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I[TOYPOYHOE ITNTAHMPOBAHUNE

9 KJIACC
Ne m\m | Tema ypoka, HOMep § B yueOHUKe KonunuectBo yacos ONEKTPOHHBIE U poBbIe
00pa3oBaTeNbHbIE PECYPChI
Konrtpoubnbie | JlabopaTopHble
Bcero
padoThI padoThI
1/1 MarepuanpHas Touka. Cucrtema orcuera. 1 bubaroreka [JOK
2/2 [Tepemernenue. 1 https://m.edsoo.ru/ff09f72a
3/3 Onpezenenne KOOPANHATHI JBUKYILIETOCs TeJa. 1
4/4 CKopocCTb MPSMOJIMHENHOI'O PABHOMEPHOIO 1 bubmumoreka [JOK
JIBUOKEHUS.
5/5 [epemerieHre pu NPSIMOITUHEHHOM 1 https://m.edsoo.ru/ff09fe0a
PaBHOMEPHOM JBHKEHHH.
6/6 I'padyiku 3aBUCUMOCTH KHHEMAaTHYECKUX BeMuuH | 1 bubmumoreka [JOK
OT BPEMEHHU IIPH MPSMOIMHEHHOM paBHOMEPHOM
JIBIDKEHUU
717 CpeHsist CKOPOCTb 1 https://m.edsoo.ru/ff0a013e
8/8 [TpstmonMHENHOE paBHOYCKOPEHHOE ABH)KEHUE. 1
Yckopenue.
9/9 CKOopOoCTh MPAMOJIMHENHOIO PABHOYCKOPEHHOTO 1
nerxenus. ['paduk ckopocru.
10/10 | ITepemerieHue npu MPSIMOTHMHEHHOM 1 Bu6nanorexa [IOK
PaBHOYCKOPEHHOM JIBFKEHHH.
11/11 | IlepemereHue Tena Mpu NPSIMOIMHEHHOM 1 https://m.edso0.ru/ff0a0378
PaBHOYCKOPEHHOM JBIDKEHUH 03 Ha4allbHOU
CKOpOCTH.
12/12 | JlaGoparopnas padota Nel «MccrnenoBanue 1 1 Bu6nnorexa [IOK
PaBHOYCKOPEHHOTO JBMKEHUS 0€3 HaualbHOM
CKOPOCTH)
13/13 | Pemenue 3amau o teme: «KnnemaTuka 1 https://m.edsoo.ru/ff0a05c6
14/14 | I'paduku 3aBUCUMOCTA KHHEMATUICCKUX BeIUYMH | 1 bubiuoreka [JOK

OT BPEMEHM MPHU NMPSIMOIMHEHTHOM
PaBHOYCKOPEHHOM JIBUKEHUU
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15/15 | Pemenue 3anau 1 https://m.edsoo.ru/ff0a079c
16/16 | KontposbHas pabora Nel mo teme: 1 Bbub6imoreka IIOK
«Knunemarnka»
17/17 | OTHOCUTENBHOCTh MEXAHUUECKOTO JBUKECHUS. 1 https://m.edsoo.ru/ff0a0ae4
['eoneHTpHyecKas 1 reJIMOIEHTPUYECKAst CHCTEMA
MHpa.
18/18 | UnepuuanbHbie cucTeMbl oTcueTa. [lepBbiii 3akon | 1 bu6nnorexa [JOK
HprotoHa.
19/19 | Bropoti 3axon HproToHa. 1 https://m.edsoo.ru/ff0a0c10
20/20 | Tperuii 3axoH HeroTOHA. 1 bubnumoreka [JOK
21/21 | CBoboxHOE mageHuE TE. 1 https://m.edsoo.ru/ff0a0fee
22/22 | JIBmkeHue Tenna, OPOIIEHHOTr0 BEPTUKAILHO 1
BBEPX.
23/23 | JlabopatopHast ~ pabora  Ne2  «M3mepenue | 1 bubmumoreka [JOK
YCKOPEHHUsI CBOOOTHOTO NaICHUS
24/24 | 3aKOH BCEMUPHOTO TSATOTCHUSI. 1 https://m.edsoo.ru/ff0a123c
25/25 | YckopeHnue cBOOOIHOrO MaaeHuUs Ha 3emiie U 1
JIPYTUX HEOECHBIX TeJlax.
26/26 | TlpsmonuHeiiHoe u KprBonnHeitHOE NBIKEHHE. 1
JIBrKeHHe Tesna Mo OKPYKHOCTHU € IOCTOSTHHOM 10
MOJTYJIF0 CKOPOCTBIO.
27127 | Pemenwne 3amay: mo teme: «JIBHKEHHE T10 1
OKPY>KHOCTH».
28/28 | VckyccTBeHHBIC CITYTHUKH 3EMITH. 1 bubnmorexa [JOK
29/29 | mnynbc Tena. 1 https://m.edsoo.ru/ff0al778
30/30 | 3akoH cOXpaHEHUs UMITYJIbCA. 1 bu6moreka [IOK
31/31 | PeaktuBHOE nBMKEHHUE. PakeTsl. 1 https://m.edsoo.ru/ff0a1502
32/32 | 3akoH coXpaHEeHUsI MEXaHUUECKOH YHEPI UM 1 Bubnmorexa [IOK
33/33 | Pemenwne 3aqau o Teme: «JlHaAMUKaY. 1 https://m.edsoo.ru/ff0al8cc
34/34 | KonrtponbHas padota Ne 2 o teme: «/IuHamukay. | 1 Bu6nnorexa [IOK
35/1 | KonebaTenbHOE ABHKEHHE 1 https://m.edsoo.ru/ff0al778
36/2 CBobOonanbie koneOanus. KomebarenbHbie 1 bubnuorexa [JOK
CUCTEMBI. MasTHHK.
3713 Bennuunsbl, XxapakTepusyronye KojaedaTeIbHOe 1 https://m.edsoo.ru/ff0ala70
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JBHXXCHHUC.

38/4 | TapmoHHMUecKHe KOeOaHUs 1

39/5 | JJabopatopuas pabora Ne3  «MccrnenoBanue | 1 bubnuoreka [JOK
3aBHCUMOCTH TI€pHOJa M 4YacTOThl CBOOOIHBIX
KoJIeOaHWH HUTSHOTO MAsiITHUKA OT €0 JUIMHBI

40/6 3aryxaromue Kojaeobanus. BeiHY)IeHHBIC 1 https://m.edsoo.ru/ff0alb9c
KoJIeOaHusl.

41/7 | Pesonanc. 1 bubmmorexa [JOK

42/8 | Pactpoctpanenue koiebaHuii B ynpyrux cpeaax. | 1 https://m.edsoo.ru/ff0alcc8
BouHbl.

43/9 | dnuna BosiHbL. CKOPOCTh PaCHpPOCTPAHCHUS 1
BOJIHBI.

44/10 | Wcrounuku 3ByKa. 3BYKOBBIC KOJICOAHHSI. 1 Bu6iumoreka IJOK

45/11 | Beicora u TeMOp 3ByKa.  pOMKOCTB 3ByKa. 1 https://m.edsoo.ru/ff0alde0

46/12 | Pacnpoctpanenue 38yka. CKOpOCTh 3BYKa. 1

47/13 | OtpakeHue 3Byka. 9X0. 3ByKOBOW PE30HAHC 1 bubnmorexa [JOK

48/14 | Pemenue 3a1a4 Ha MEXaHUYECKUE KOJICOaHUS U 1 https://m.edsoo.ru/ff0a20a6
BOJTHBI

49/15 | KonrponbHas padota Ne3 mo teme: 1 Bu6nanorexa [IOK
«Mexannueckue KoseOaHusi ¥ BOJHBI. 3BYKY.

50/1 | MarauTHOE T0Jie U ero rpaduieckoe 1 https://m.edsoo.ru/ff0a2376
n300paxKeHue.

51/2 | HeomHOpOIHOE U OTHOPOJHOE MarHUTHBIE moyst. | 1 Bu6anorexa [IOK

52/3 | HampaBieHue TOKa U HalpaBJICHUE JIMHUU €T0 1 https://m.edsoo.ru/ff0a25b0
MarHUTHOT'O TOJIS.

53/4 | OOHapyxeHHue MarHUTHOTO TIOJIS IO €T0 1 Bu6nnorexa [IOK
JICMCTBHIO Ha 3JIEKTpHueckuil Tok. [IpaBuito
JIEBOM PYKH.

54/5 NHnykims MarHuTHOTO TOJISI. 1 https://m.edsoo.ru/ff0a2718

55/6 MarsuuTHEIH TOTOK. 1 bubmuorexa [JOK

56/7 | SIBneHue ANIEKTPOMATHUTHOM UHITYKIIHH. 1 https://m.edsoo.ru/ff0a2826

57/8 | JlabopatopHas padora Ne4 «M3yuenue sBnenus | 1 Bu6nunorexa [IOK
JIEKTPOMArHUTHOM WHIYKIIHN

58/9 [IpaBuno Jlenua. HanpaBnenue nHIyKIIMOHHOTO 1 bubmuorexa [JOK
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TOKa.

59/10 | SIBneHue caMOMHIYKIIUH. 1 https://m.edsoo.ru/ff0a3136
60/11 | IlomyuyeHue u mepeaada MEPEMEHHOTO 1
anekTpuyeckoro Toka. TpanchopmaTop.
61/12 | DieKTpOMarHuTHOE MOJIE. 1 Bu6imorexka IIOK
62/13 | DieKTpOMarHUTHBIC BOJIHEI 1 https://m.edsoo.ru/ff0a2b5a
63/14 | KonpgeHcaropsl. 1 Bubmmorexa 1JOK
64/15 | KoneGarenbublii koHTYp. [Tomydenue 1 https://m.edsoo.ru/ff0a2b5a
AIIEKTPOMArHUTHBIX KOJICOAHUH.
65/16 | IIpuHLKIIBI PATHOCBSA3H U TEIEBHICHMS. 1 bubmmoreka [JOK
66/17 | DieKTpOMarHuTHas MPUPOJIA CBETA. 1 https://m.edsoo.ru/ff0a2da8
67/18 | Ilpenomncnue cBeta. DU3HUCSCKUIT CMBICIT 1 Bu6muoreka [JOK
NIOKAa3aTeJsl MPEJIOMIICHHSL.
68/19 | lucniepcus cseta. l{BeTa Ter. 1 https://m.edsoo.ru/ff0a2fc4
69/20 | Cuekrpockor u criekrporpad 1 bubnunorexa [JOK
70/21 | Tunbl ONTHYECKUX CIIEKTPOB 1 https://m.edsoo.ru/ff0a2fc4
71/22 | Jlaboparopnast pabora NeS  «HaOmwogenue | 1
CILTOIITHOTO " JMHEHYaTOro CIIEKTPOB
UCITYCKaHHMsI»
72/23 | TlormnoleHue 1 UCITYyCKaHUE CBETa aTOMaMH. 1 bubnmmorexa [JOK
[TponcxosxkaeHne TMHeHYaThIX CIIEKTPOB.
73/24 | Pemienue 3a1a4 1o temMe: «JIEKTPOMArHUTHBIC 1 https://m.edsoo.ru/ff0a3276
SIBJICHUSD)
74/25 | KonTponbHas padora Ned 1o teme: 1 Bu6nnorexa [IOK
«DIIEKTPOMArHUTHOE TIOJIEY.
75/1 PangnoakTUBHOCTE 1 https://m.edsoo.ru/ff0a33fc
76/2 Moienii aTOMOB. 1 bubnuorexka [JOK
77/3 | PagnoakTHBHBIC IPEBPAILEHHS] aTOMHBIX sIIEp. 1 https://m.edsoo.ru/ff0a3514
78/4 DKCIEPUMEHTAIIBHBIE METOIbI UCCIIETOBAHUS 1 Bbubanoreka IIOK
YaCTHII
79/5 | JlabopatopHast pabora Ne 6 «M3mepenue | 1 https://m.edsoo.ru/ff0a3a96
€CTECTBEHHOTO pazuaoHHOTO ¢dona
JIO3UMETPOM»
80/6 OTKpBITHE TPOTOHA ¥ HEUTPOHA. 1
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81/7 CocraB aTOMHOTO sipa SIepHbIe CUITHI. 1 BbubGnuoreka ITOK

82/8 | Dueprus cesizu. JledexT mMacc 1 https://m.edsoo.ru/ff0a3654

83/9 Pemenue 3anau 1

84/10 | Jlenenue suep ypana. llennas peakuus. 1 bubnuoreka [JOK

85/11 | JlaGopatopHas pabota Ne7 «»l3ydenue nenenust | 1 https://m.edsoo.ru/ff0a3f82
sjpa atoma ypaHa 1o ¢ortorpadusiMm TPEKOB»

86/12 | Snepusiii peaktop. [IpeoOpa3oBanue BHyTpeHHe# | 1 Bub6imoreka IIOK
SHEPIHU aTOMHBIX SJIEP B JICKTPUUCCKYIO
SHEPTHIO

87/13 | AtomHas SHEpPreTHka.. 1 https://m.edsoo.ru/ff0a3f82

88/14 | buosnornyeckoe AeHCTBUE paualnuu 1

89/15 | 3akoH paaMOaKTHBHOIO pacaja. 1

90/16 | TepmosimepHas peakius. 1 bubmmoreka [JOK

91/17 | DnemMeHTapHbIC YACTUIBI. AHTUYACTHUIIBI 1 https://m.edsoo.ru/ff0a478e

92/18 | Pemenue 3anau. 1 bubnumoreka IJOK

93/19 | KouTponbHas padota Ne5 o Teme «»CTpoeHue 1 https://m.edsoo.ru/ff0a48a6
aToMa M aTOMHOTO SiIpay

94/20 | JI/p Ne8 «3ydeHue TpEKOB 3apsHKCHHBIX YacTui | 1
110 TOTOBBIM (poTOrpadusim»

95/1 | Cocras, crpoenue u npoucxoxaenue ComHeuHoin | 1 bubnmmorexa [JOK
CUCTEMBI

96/2 Boabime mranersl COTHEYHON CHCTEMBI 1 https://m.edsoo.ru/ff0a4c48

97/3 Mauisie Tena COMHEYHONW CHCTEMBI 1 bubmmoreka [JOK

98/4 | Ctpoenue, u3nmydenue u 3Boutorust CosHIa u 1 https://m.edsoo.ru/ff0a4252
3BE3]T

99/5 Crtpoenue u 3Bosmonus Beenennoit 1 bubmuorexa [JOK

100/1 | 3akoHBI B3aMMOIECHCTBHS U JIBHXKCHHS TEIT 1 https://m.edsoo.ru/ff0a4360

101/2 | Mexanuveckue KoJicOaHUsI ¥ BOJIHBI 1

102/3 | DnekTpOMarHUTHOE IOJIE 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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