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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,
TEMaTUIeCKOe TUTAHWPOBAHHUE.

INOACHUTEJIBHAA 3AIITMCKA

IIporpamMma 1o ¢u3uMke Ha ypOBHE OCHOBHOT'O OOIIET0 0O0pa30BaHUs COCTABIICHA
Ha OCHOBE TOJIOKEHUN M TpeOOBaHUN K pe3ylpTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOM 0Opa3zoBarenbHON mporpammbl, npeactaBieHHbIXx B @T'OC OOO, a taxxke
c yuétoM ¢enepanbHOi paboueli mporpaMmsel BocnuTanus 1 KoHuenuu npenojjaBaHus
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 YUHUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpenMera B peanuzanuu TpeboBanuit PI'OC OOO k miIaHUPyEeMbIM
JUYHOCTHBIM M METANpEIMETHBIM pPE3yJibTaTaM OOYYEHHUs, a TaKKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAyYHBIX Y4Y€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs.

[Iporpamma 1o (u3MKe ycCTaHaBIMBAET pacHpelesieHue y4eOHOro marepuasa
no rojaM oOydeHus (IOo KiaccaMm), MHpeUIaraeT NPUMEPHYIO IOCIIEN0BATEIbHOCTD
U3YYEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COAEPM AHUSA U yuéTe
BO3PACTHBIX OCOOEHHOCTEN 00YyHarOIINXCS.

[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 M SIBICHUH,
U3y4YaeMbIX XHMHEH, Ouoioruei, acTpoHoMHel u (u3anyeckod reorpadueil, BHOCHUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KApTUHY MHpa, MPEAOCTaBIsIeT HauOoJiee SCHbIE
oOpa3ipl NMPUMEHEHHUs] HAyYHOIO METOJAa IO03HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUI O MUDE.

Onmna w3 TIAaBHBIX 3ajad  (U3HUYECKOrO0 O0Opa3oBaHMS B CTPYKType OOIIEro
o0pa30BaHusi COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U MHTEpeca
K HayKe y 00y4aromuxcsl.

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

HAy4YHO OOBSCHATH SIBJICHMUS,

OLICHMBaTh M  INOHUMATh OCOOEHHOCTM  HAyYHOIO  MCCIIEIOBAHUS;

WHTEPIPETUPOBATh JAHHBIE M HCIIOJIB30BaTh HAy4YHBIE JTOKa3aTeJIbCTBA
JUTSL TIOJTYYEHUS BBIBOJOBY.
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[enu n3yuyenus GuU3MKU Ha YPOBHE OCHOBHOT'O 00IIEr0 0Opa30BaHuUs ONPEETICHb
B Konmenmuu mnpenonaBanus ydeOHoro mnpeamera «Dusmka» B 00pa3oBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi Oenepanuu, peATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBaTeibHbIE  MPOrpaMMBbl,  yTBepkAEHHOW  pemeHuem  Komieruu
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 TPEJCTABICHUNA O HAYYHOM METOJAE TMO3HAHUS U (OpMHpOBAHHE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHUS OCHOB
CTpOEHHUs MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DH3HKU;

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

pa3BUTHE TMPEJCTABICHUNH O BO3MOXKHBIX cepax Oyaymield npodeccuoHaIbHON
JeSATEIbHOCTH, CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JajJbHEHIIEMY O0YYEHUIO B 3TOM
HaIpaBJICHUMU.

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

NpUOOpETEHNE 3HAHUK O AUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOOpEeTeHNEe YMEHHUM ONUCHIBAaTb U OOBICHATH  (U3HUECKUE  SBICHUS
C UCIOJIb30BAHUEM TOTYUYCHHBIX 3HAHUM;

OCBOCHHME METOJOB PELIECHUs MPOCTEUIINX PACUETHBIX 33[a4 C HMCIOJIb30BAHUEM
buznyeckux Mojiesel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad;

pa3BUTHE YMEHHH HAOMIOMAaTh TPUPOIHBIC SBJACHUS W BBITIOJHATH OIIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE MCCIECJOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE TTPUEMOB padboThl ¢ HGOpMaLIUEeH (PU3NUECKOTO COACPKaHUS, BKIIHOYAs
uHOOPMAITUI0O O COBPEMEHHBIX JOCTIDKEHUAX (U3HKH, aHaIU3 U KPUTUYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO CO c(depamu mnpodhecCHOHAIBPHOW JEATEIbHOCTH, CBS3aHHBIMU
Cc (GUBMKON, W COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha JOCTHXKECHUSIX
(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 yaca B Hezenio), B 9 kinacce — 102 yaca (3 yaca B Hezeno).

[Ipenyaraemsliii B mporpamme mo Gu3NKe IepeueHb 1a00paTOPHBIX padOT U OTBITOB
HOCUT PEKOMEHJATENIbHBI  XapakTep, YYUTeNlb JeNaeT BbIOOp MPOBEACHUS
7a00paTOpHBIX pabOT © OMBITOB C YYETOM HHAMBUAYAJIbHBIX OCOOCHHOCTEH
OoOy4JaronMxcs, CIHUCKa HSKCIEPUMEHTANbHBIX 3aJlaHui, MpeajiaraéMblX B paMKax
OCHOBHOI'0 TOCYAapCTBEHHOTO 3K3aM€eHa M0 (PU3HKE.
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COAEPXKXAHUE OBYUEHUA
7 KIIACC
Paznen 1. ®usuka v €€ poJib B NO3HAHNH 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,
BBIIBIDKEHHUE TUTIOTE3, SKCIIEPUMEHT IO IPOBEPKE TUTIOTE3, 00bICHEHNE HAOII0aeMOro
apieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
MexaHnueckue, TEIIOBBIE, SJEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznyeckre NpUOOPHI U MPOIIETypa MPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U IU(PPOBHIM
pUOOPOM.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre IEHBI JSICHUS KAl HK3MEPUTEIHHOTO MPUOOpa.

N3mepenue paccTosiHUM.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.

Omnpenenenre pa3MepoB MaJbIX TEI.

N3mepenne Temmneparypsl Mpy MOMOIIH KUIKOCTHOTO TEPMOMETPA U TaTUYHKA
TEeMITepaTypHhI.

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

Pa3znen 2. [lepBoHavaibHbIe CBe/IeHHsI O CTPOEHUH BelllecTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOECHHUE BELIECTBA.

JIBrmxeHne yactul BeniectBa. CBsi3b CKOPOCTH IBUKEHUS YACTUL C TEMIIEPATYPOIl.
BbpoyHoBckoe nBuxkenue, nud@ys3us. BzaumoaeicTBre 4acThil BEIECTBA: TPUTIKEHUE
Y OTTAJIKABaHUE.

ArperaTHple COCTOSIHMS 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
YaCTHIl BEIIECTRA.
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JlabopamopHwvie pabomul u onvimol
OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnbITH IO HAOTIOJEHUIO TETIJIOBOTO PACIITMPEHHUSI Ta30B.
OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

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

Mexanundeckoe 1BrKeHHe. PaBHOMEpHOE U HEpaBHOMEpPHOE IBMKEHHE. CKOPOCTb.
Cpenssisi CKOpOCTbh IPH HEPABHOMEPHOM JABMKEHUU. Pacu€Tr myTH U BpEMEHU IBH>KECHHS.

SBnenue nHepuuu. 3aKOH HEpLMH. B3anMoeicTBre Tell Kak IpuYrHa U3MEHEHUS
CKOPOCTH JBHWKEHHA Tell. Macca kak Mepa MHEpTHOCTH Tena. 1ImoTHOCTE BemiecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEILIECTBA.

Cuia KaK XapakTepucTuKa B3auMoaencTBusa Ten. Cuia ynpyrocta M 3akoH I'yka.
W3mepeHne CUiTbl ¢ MOMOIIBIO JUHAMOMETpA. SIBI€HHE TATOTEHU U criia TshkecTH. Cuia
TSDKECTU Ha Apyrux miaHerax. Bec tena. HeBecomocTs. CiioKeHHE CHII, HAIIPABICHHBIX
no ogHoM mpsimMou. PaBHonenctByromas cwil. Cuna TpeHus. TpeHue CKOJIBKEHHS U
TpEHHeE NMOKosl. TpeHne B IpUPOJE U TEXHUKE.

Jlemoncmpayuu
HaGnronenne MexaHM4ecKoro IBM>KEHHUS Tela.
N3mepenne CKOpoCTH MPSMOIMHENHOTO JBUKEHUS.
HaOntonenue siBieHNUs] THEPIUU.
HaGnronenue u3sMeHeHus CKOpOCTH ITPU B3aUMOJACICTBUY Tell.
CpaBHeHHE Macc 110 B3aUMOJEHCTBUIO TEIL.
CiioxeHune cuil, HallpaBJIEHHBIX 110 OJHOU MPSIMOM.

JlabopamopHhwvie pabomul u onvimol

OrnpeneneHne CKOPOCTH PaBHOMEPHOTO JABUKEHUS (IIapUKA B KUIKOCTH, MOJEITU
IEKTPUUECKOTO aBTOMOOWIISI M TaK JaJiee).

Omnpenenenre cpeHEN CKOPOCTH CKOJBKEHUSI OpyCcKa WM IapuKa 10 HAaKJIOHHOU
MJIOCKOCTH.

Ornpenenenue WIOTHOCTH TBEPIOTO TENA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTKEHUS (Ieopmariun) mpyKUHBI
OT NPUJIOKEHHOMN CHUJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUS OT Beca Tela
U XapakTepa CONMpUKACAIOIIUXCs MTOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, )KUAKOCTEH 1 ra3oB

Hanenue. CrocoObl yMEHBIIEHUS W YyBEJIWYEHMs JAaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBJICHUS raza oT 00bEMa, Temmneparypsl. [lepenada qaBiaeHUs: TBEPIBIMU
TeaMM, JKUAKOCTAMH U Tra3amu. 3akoH Ilackang. I[IHeBMaTMyeckne MalllMHBI.
3aBUCUMOCTh JIABJICHHUSI JKUJIKOCTH OT TIIyOMHBL. ['HMIpocTaTuueckuili mapajaokc.
Coobmiaromuecst cocyabl. [ 'napaBinyeckue MEXaHU3MBI.

Atmochepa 3emumm u armocepHoe mgamieHue. [IpuunHBI CyIIECTBOBAHMS
BO3aAylIHON oOosiouku 3emiu. OnwiT Toppuuermu. M3Mmepenne atMocdepHOro
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JaBJICHUS. 3aBUCHMOCTbh aTMOC(EPHOr0 AABJICHUS 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 00bEMa MOTPYKEHHOW YaCTH TeJla U
ITIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUKOCTH.

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

JlabopamopHwvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJAE OT O00BEMA MOrpYyKEHHOU
B KUJKOCTb YaCTH TEJA.

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

IIpoBepka HE3aBHCUMOCTH BBITAIKMBAIOIIEH CHJBIL, JEUCTBYIOIIEW HA TEJO
B KUJKOCTH, OT MaccChl TeJa.

OnbITHl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKMUBAIOIICH CUJIbI, JEHCTBYIOIIEH
Ha TEJO B JKUJKOCTHU, OT 00bEMA OTPYKEHHOM B KUIKOCTh YaCTH TeJla U OT MIIOTHOCTH
XKUIKOCTH.

KoHcTpynpoBaHre apeomeTpa WIM KOHCTPYUPOBAHME JIOAKW U OIPEACIICHHE €€
rpy30N0ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. DHEPIUs

Mexanuueckast padota. MOIIHOCTb.

[IpocTble MeXaHU3MBI: pblyar, 0JOK, HAKIOHHAs TIOCKOCTh. [IpaBuino paBHOBecHs
poiyara. [IpumeHeHue npaBuiia paBHOBECHsI pblyara K OJIOKy. «30JI0TO€ IMPaBUIIO»
mexanuku. KITJ[ mpocTsix Mmexann3mMoB. IIpocTbie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanundeckas sHeprusi. Kunetndeckas u noTeHIMaibHas sHeprus. [Ipespanienue
OJTHOT'O BHJIa MEXaHUYECKOW PHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUN B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl TPOCTHIX MEXaHU3MOB.

JlabopamopHhwvie pabomul u onvimol

Onpenenenne pabOTHl CHIIBI TPEHUS TPH PABHOMEPHOM JIBIDKCHUHM Teja
10 TOPU30HTAIILHOM ITOBEPXHOCTH.

HccnenoBanue yciaoBUM paBHOBECHS pbluara.
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N3mepenne KII/1 HaKIIOHHOM TIIIOCKOCTH.
M3yuyeHune 3ak0Ha COXpaHEHUSI MEXAHUYECKOW SHEPTUH.

8 KJIACC

Pa3gen 6. TemioBble ABJIeHUSA

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pazmMepbl aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPAKAAOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KNHETHYECKON TEOPHH.

Mopenn  TBEPAOro, KUAKOTO M  Tra3o000pa3HOr0  COCTOSIHUM  BELIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHHWE CBOWCTB Ta30B, >KUAKOCTEH H
TBEPJBIX TEJI HA OCHOBE MOJOKEHUN MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMaunBaHUe
Y KaWUISIPHBIC ABJICHUSA. TEIIOBOE PaCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO JBHKEHHS YACTHIL.
Buytpennsiss sneprus. CriocoObl M3MEHEHUsI BHYTPEHHEW SHEPTHM: TeIionepenayda u
coBepiieHne padboTel. Buael Temonepenayu: TEIJIONPOBOJHOCTb, KOHBEKIUS,
U3IIy4YCHHUE.

KonuyecTBo TemioTel. YenpHas TEIUIOEMKOCTh BellecTBa. 1emiooOMeH Hu
TEIUIOBOE PAaBHOBECHE. YpaBHEHME TeIIoBOro OanaHca. [lnaBieHue m oTBepleBaHue
KPUCTAJUIMYECKUX BEHIECTB. YJenbHas TemioTa IuiaBieHus. [lapooOpasoBanue u
koHjeHcauusa. Mcnapenue. Kunenue. VYaenbHas Temiota mapooOpa30BaHHUS.
3aBUCHUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxxnocTh Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHAS TETUIOTA CTOPAHMUS.

[Tpuntuner padoTs! TermoBeix aurateneit KIJ[ remmoBoro aeurarens. TemnoBsie
JIBUTATEIN U 3aIlATa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUH B TEIUIOBBIX MpOLIeccax.

Jlemoncmpayuu
Habnronenue OpOyHOBCKOTO JIBHXKCHUSI.
Habmonenune nuddysun.
Habmronenue siBjeHn cCMauyuBaHUs U KaWJUIIPHBIX SBICHU.
Habmronenune TenioBoro pacmpeHus Ted.
N3MeHeHue naBieHusi raza MNpu HU3MEHEHUHM O00BEMAa W HAarpeBaHUU WIH
OXJIAXKICHUU.
[TpaBuia u3mepeHus TeMIepaTyphl.
Bunbl Tenonepenayn.
OxnaxaeHue P COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHn# pab0OThl BHSITHUMHU CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IuYHBIX BEIIECTB.
HabGmronenne kumeHus.
HaOnronenue nocTossHCTBA TEMITEPATYPhI MPH TIIaBJICHUH.
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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.

Onpenenenue AaBiIeHUS BO3AyXa B OalJIOHE MIITPUIIA.

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

[IpoBepka TruUMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUYECKOHN TPyOKE OT TEMIEPATYPHI.

HaGmoienne n3MeHeHus: BHyTpEHHEH SHEPTUH Tejla B pe3yJIbTaTe TeIionepe1adn
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 yIeapHOM TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCHapeHus.

OrnpeneneHrue OTHOCUTEIBHOM BIIAJKHOCTH BO3AYXa.

Ornpenenenue yaenbHON TEIIOTHI ILUIABICHUS JIbJA.

Paznen 7. DinekTpuyeckue 1 MATHUTHBIE SIBJICHUS

Onektpuzanus Ten. J[Ba poaa 3IEKTPUYECKHUX 3apsAloB. BiaummojaelcTBue
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.
Crpoenue atoma. [IpoBOAHMKH M JUAIEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsaa.

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MicTouHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS OSIEKTPUYECKOTO TOKa (TETUIOBOE, XHMMHYECKOE,
MarHuTHOE). DJIEKTPUYECKHUM TOK B KHUJKOCTSIX U razax.

Onektpuueckas uenb. Cujla Toka. DIeKTpuueckoe HanpspkeHue. COnpoTHBIIEHUE
MPOBOJHUKA. YIEJIIbHOE COMPOTUBIICHHE BellecTBa. 3akoH Oma Juisi ydacTKa Iemu.
[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. MarHuTHoOE
nojie. MarHuTHoOe 1oJjie 3eMJIM M ero 3Ha4eHue ISl )KU3HU Ha 3emie. OnwIT Dpcrena.
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MarauTHoe moJsie 3JIEKTPUYECKOTO TOKA. [IpruMEeHeHue 3JIEKTPOMArHUTOB B TEXHUKE.
JleiicTBrE MAarHUTHOTO TIOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb MMOCTOSTHHOTO
Toka. Hcmosib30BaHWE DICKTPOABUTaTEe B TEXHUYECKUX  YCTPOWCTBAX U
Ha TPAHCIOPTE.

Onbitel Dapanes. SIBIeHHE 3NEKTpOMarHUTHOM HMHAYKUMHU. IlpaBuino Jlenua.
OnextporenepaTop. CrocoObl MONYYCHHS JIEKTPUUECKONW SHEPTUH. DJIEKTPOCTAHIIUN
Ha BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DJIeKTpU3aLUs TE.
JIBa pona aNEeKTPUYECKUX 3apSAI0B U B3AUMOJECHCTBUE 3aPSKCHHBIX TEIL.
Y CTpONCTBO M AEHCTBUE JIIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKass MHIYKIIUSL.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsJI0B.
[IpOoBOIHUKH U JUATIEKTPUKH.
MonennpoBaHre CHIOBBIX JUHUAN 3JIEKTPUUECKOTO TTOJIS.
M CTOYHUKM TTIOCTOSHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B )KUIKOCTH.
["a30BbIi1 pa3psi.
N3mepenune Cuitbl TOKa aMIepMeETPOM.
N3mepenne 3neKTpruiIeCKOro HarpsKeHUS BOJIbTMETPOM.
Peocrar u Mmara3uH CONpOTUBIICHUN.
BzanMoaencTBre NOCTOSTHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHUS MOJIOCOB MarHuTa.
MoaenupoBaHHEe MArHUTHBIX MMOJIEH TTOCTOSTHHBIX MAarHUTOB.
OnbIT Opcrena.
MarsauTtHOE€ 1osie ToKa. DIEKTPOMAarHur.
JlelicTBHE MAarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.
HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHIYKIIUY.
OnbiTel @apanest.
3aBUCUMOCTH HAIlPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3HUKHOBEHHS.
DIIEKTPOre€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 peryampoBaHUE HAMPSHKEHUS.
HccnemoBanne  3aBUCUMOCTH  CHJIBI  TOKa, HIYIIETO  4Yepe3  Pe3UcTop,
OT CONPOTHUBIICHUS PE3UCTOPA M HAMPSDKEHUS HAa PE3UCTOPE.
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OnbIThl, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro0 JUIMHBI, IUNIOMAAU TONEPEYHOTO CEYEHUS U MaTEpHAIIA.

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

IIpoBepka npaBuia st CUJIbI TOKA MPU NApaLIEIbBHOM COEIUHEHUH PE3UCTOPOB.

Onpenenenre pabOThI 3AEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTHY AJIEKTPUUECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH  CWJIBI  TOKa, MAYLIEr0 4Yepe3  JaMIIOUKYy,
OT HANPSHKEHUS HA HEM.

Onpenenenue KIIJ[ Harpesarens.

UccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3ydenne MarHuTHOTO MOJISI MOCTOSHHBIX MAarHUTOB MPHU UX OOBEIMHEHUU U
pa3acieHUHN.

Hccnenosanue neicTBUA 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUSA KaTYIIKU
C TOKOM U MarHuTa OT CUJIbI TOKA M HaIlPaBJICHUS TOKa B KaTYyIIKE.

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 KUIACC

Pa3nen 8. Mexanudeckue siBJIeHUsI

Mexanunueckoe  JABWKeHHE. MarepuaiibHas ~ Touka. (CucremMa  OTcYETa.
OTHOCUTENBHOCTh ~ MEXAaHMYECKOTO  JABWKEHUA. PaBHOMEpHOE  NIPSMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mnpsiMoiMHEHOE ABWKEeHHE. CpenHssi U MIHOBEHHas
CKOpPOCTb T€Jia TP HEPABHOMEPHOM JIBUKEHHM.

VYckopenne. PaBHOyckopeHHOE TIpsiMOJIMHENHOE ABKeHne. CBOOOAHOE MajieHUE.
OmnpiThl ["anunes.

PaBHOMepHOE JnBHXKEHHE N0 OKpyxHOcTH. [lepmox m yacrota oOpamieHus.
JIuneitHas u yrioBast CKOpocTU. LIeHTpoCcTpeMHUTETRHOE YCKOPEHHE.

ITepsbiit 3akoH Herorona. Bropor 3axkoH HeroroHa. Tperuin 3axkoH HbrotoHa.
[IpuHIMII CYyNIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHUS CKOJBXKECHUSA, CHIA
TPEHUS MMOKOSI, IPYTUE BUJIbI TPCHUSL.

Cwita TSKECTU M 3aKOH BCEMUPHOTO TATOTCHUS. Y CKOPEHUE CBOOOIHOTO MaJACHUSI.
Jemxenue mnanetr Bokpyr Comnua. IlepBas kocmuueckas ckopoctb. HeBecomMocTh u
MEPETPY3KHU.

11
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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 MyTel U TPACKTOPUI JBUKEHUSI OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mepenune CKOpoCTH U YCKOPEHHUSI IPSIMOJIMHEMHOTO JABUKECHUS.

HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUA.

Hab6nronenue nBr>keHus Tea o OKpy>KHOCTH.

HaOnronenne MeXaHMUECKUX SIBJICHUW, MPOUCXOAIIMX B CHCTEME 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 mpu yCKOPEHHOM JIBUKEHHH.

IIepenaya uMmirysbca Ipu B3aUMOJACHCTBUU TEIL.

[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 JICUCTBUEM
MPYKUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpymnpoBaHnue TpakTa JUisl pa3roHa U JalbHEUIIEr0 paBHOMEPHOTO JIBFKCHHUS
IIapyuKa WIA TeTIEKKH.

Omnpenenenre cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WM JABHKCHUS IIapHUKa
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 PAaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadalbHOU
CKOPOCTHU MIYTH OTHOCSATCS KaK PsJT HEUETHBIX YHCEII, TO COOTBETCTBYIONIUE MIPOMEKYTKH
BPEMEHU OJIMHAKOBHI.

12
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Uccnenoanne 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBXEHUS OT CHJIbl HOPMAJIBHOTO
JTABJICHUSI.

Onpenenenue K03hHULIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenre KECTKOCTH PYKUHBI.

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

Omnpenenenue pabOThl CUIIBI YIPYTOCTA TPHU MOABEME I'py3a C HCIOJIb30BAHUEM
HEIMOJABUYKHOTO U MOJBUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUsI SHEPTUH.

Pa3nen 9. Mexanuveckue KoJie0aHus U BOJIHBI

Koneb6arenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUN: TEpUO,
4acToTa, aMIUINTyJa. MaremMaTW4ecKuid W TNPYXUHHBIA MasTHHUKU. [IpeBpamienue
SHEPrUu MpH KoJeOaTeIbHOM JIBUKCHHH.

3aryxatomue kosjeOanus. BeiHyxaeHHble koneOanus. Pezonanc. MexaHnuueckue
BOJHBI. CBOMCTBA MEXaHWYECKUX BOJH. [IpomonbHble M momnepedHsle BOJHBL. J{nnHa
BOJIHBI M CKOPOCTb €€ pacrnpocTpaHeHus. MexaHUdecKue BOJHBI B TBEPAOM TelE,
CEHCMHUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka u BbicOTa ToHAa. OTpaxeHue 3Byka. MH(pa3Byk u
YIBTPa3BYK.
Jlemoncmpayuu

HabGnronenue kosiebanuil Tes1 N0 AEHCTBUEM CUJIbI TSKECTH U CUJIBI YIPYTOCTH.

Ha6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.

PacnipocTpaneHne npo10JIbHBIX U TONIEPEYHBIX BOJIH (HA MOJIEIIN).

HabitoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKHI PE30HAHC.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre YaCTOThI M MIEpHOIa KOJICOaHUH MAaTEMaTHICCKOTO MasTHUKA.

Omnpenenenre 4acTOThI M MEpUO/Ia KoJIeOaHUN IPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTU TEPUO/Aa KOJEOAHUI MOJBEIICEHHOTO 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.

Pa3nen 10. DiieKTpOMATrHUTHOE 10J1€ M JIEKTPOMATHUTHBIE BOJTHBI

13
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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.

Pasznea 11. CBeroBble sIBJIEHHSA

JlyueBas mopmenn cBera. Mcrounukun cBera. lIpsMonuHeniHOe pacnpocTpaHeHue
ceera. 3armeHuss Connua u Jlywel. Otpaxenue cBera. 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 myuedt B nuH3e. Ontryeckas cuctema (poroamnmnapara, MUKPOCKOIA U
Teneckona. I'a3 kak onruyeckas cuctema. bim3opykocTs U JaIbHO30PKOCTb.

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

Jlemoncmpayuu
[IpssMonuHEHOE pacIpOCTPaHEHHUE 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.
[Toy4yenue n3o00paxeHut C MOMOIIBIO JIMH3.
[Tpuntun neiictBus GoroanmnapaTa, MUKPOCKOIIAa U TEJIECKOTIA.
Mopens riasa.
Paznoxxenue 6eyoro ceeTa B CEKTP.
[Tomy4yenue 6emoro cBeTa Mpy CIOKEHUU CBETA Pa3HBIX IIBETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCMMOCTH yIJIa OTPaXKCHHS CBETOBOTO JIyda OT yrJjia IMacHusI.
N3ydeHne xapaKTepUCTHK U300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.
HccnemoBanue 3aBUCMMOCTH yTJla MPEJIOMIICHHSI CBETOBOTO JIyda OT YTIJia MaICHUs
Ha TPAHMIIC «BO3TYX—CTEKIION.
[Tomy4yenue n3o0paxeHut C MOMOIIBIO COOMPAIOIIEH JTNH3HI.
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Onpenenenue GOKYCHOTO pacCTOSHUS U ONTUYECKON CUIIbI COOMPAOLIEH JIMH3BI.

OmnBITHI IO Pa3JI0OKEHUIO OEJIOr0 CBETa B CHEKTP.

OnbITHl IO BOCHIPUATHIO LIBETA MPEAMETOB IPU UX HAOJIIOJICHUM Yepe3 I[BETOBbIC
(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.

SAnepHble peakuru. 3aKOHBI COXpPaHEHU 3apPSA0BOTO U MAaCCOBOTO YUCEN. DHEPIrus
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 cuéTurika HOHU3UPYIOIIUX U3TYUCHUH.
Peructpanus uznydeHus: IpupOIHBIX MUHEPAJIOB U TPOIYKTOB.

JlabopamopHhwvie pabomul u onvimol

Hab6nroaeHue CIuIONIHBIX ¥ IMHEHYAThIX CIICKTPOB M3TyUYCHUS.

HccenenoBaHue TPEKOB: M3MEPEHHME SHEPTUM YACTHIBI 10 TOPMO3HOMY IIYTH
(o pororpadusam).

W3mepenue painoakTUBHOTO (poHa.

IHoBTOpPUTEIBLHO-0000IIAK NI MOTYJIb

[ToBTOpUTENHEHO-0000IIAIOIIMK MOAYIL TMpEaHA3HAYEH ISl CUCTEMATH3aluu U
0000IIIeHNs TIPEIMETHOTO COJIEP)KaHUsI M ONbITa JACATEILHOCTH, MNPHUOOPETEHHOTO
IpU M3YYEHUU BCETrO Kypca (PU3NKHA, a TaKXKe IS MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMEHY Mo (pU3MKe JJIs1 00yUYaroIINXCsl, BRBIOPABIIMX ATOT YUEOHBIM
peaMer.

[Ipy w3yyeHHH JaHHOTO MOJYJSI PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUJIbI
NESATETLHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBAETCS JOCTHKEHUE TPEIMETHBIX W
MeTanpeIMETHBIX MJIAHUPYEMBIX pEe3yJIbTaTOB o0yueHwus, dbopmupyercs
€CTEeCTBEHHO-HayYHas TPaMOTHOCTh. OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHUS
SIBJICHUW MPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUIMHU OOBSICHATH (DU3NUECKUE SBICHUS,
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MIPUMEHSISL TIOJIyYEHHBIE 3HAHMS, pEllaTh 3aJadyd, B TOM YHCIIE KayeCTBEHHbIC U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHAIBHO JEATENBHOCTHBIN XapaKkTep JAHHOIO pa3esa peannu3yercs 3a CUET
TOT0, YTO O0YYAIOUIUECS BBIMOJHSIOT 3a/1aHUs1, B KOTOPBIX UM MPEJIaraeTcs:

HA OCHOBE MOJIyYE€HHBIX 3HAHUW Pacro3HAaBATh U HAYYHO OOBSACHATH (PU3UUYECKHE
SBJICHUS B OKPYXAIOIIEH TPUPOJIE U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
JUTSL IPOBEPKH THIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSATh HAy4YHbICE OCHOBBI HaMOOJIEe BAXHBIX JOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUW, HalpUMEp, MPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHAa IIPEBpPAIICHUS W COXPAHEHUS BCEX H3BECTHBIX BHUJOB
SHEPIUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

N3ydyenne ¢u3uKu Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHHs HaIPaBJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAlPEIMETHBIX U TPEAMETHBIX 00pa30oBaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare m3ydeHus (U3NKM HAa ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
y oOyuaromerocsi OyayT copMUPOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B YACTHU:

1) naTpUOTHYECKOT0 BOCTUTAHMA:

IIPOSIBJICHUE MHTEpPECAa K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

LIEHHOCTHOE OTHOLLIEHUE K JTOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB;

2) rpaKAaHCKOT0 U TYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS:

TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXKJIEHUU OOIECTBEHHO-3HAUMMBIX
U OTHUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTHYCCKUM TPUMEHEHUEM JOCTIKEHUN
busuKy;

OCO3HaHHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B JACSATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHUS:
BOCIIPHUATHE OCTETHUECKUX KayecTB (PU3MUecKodl Hayku: €€ TapMOHUYHOIO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTHU, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMS:

OCO3HaHUE LIEHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HaHUs
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEUILIEW COCTABIISIONIEH KYJIbTYPHI;

pa3BUTHE HAy4yHOH JI0O03HATEIBHOCTH, HWHTEpECa K HCCIEN0BATEIbCKON
NEATEIbHOCTH;

5) bopmupoBaHus KYJbTYPbI 310POBbsI H SMOIMOHAIBLHOT0 GJIATONIOTYIHSI:
OCO3HaHWE IIEHHOCTM Oe3omacHoro oOpa3a JKH3HM B  COBPEMEHHOM
TEXHOJOTHYECKOM MUpPE, BaXXHOCTH TpPaBHJ O€30MacHOTO MOBEICHHS HAa TPAHCIIOPTE,
Ha JIOPOTax, C MIEKTPUIECKUM U TEIUIOBBIM 000PYI0BAaHHEM B JOMAIITHUX yCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBBIKa pedIeKCHHU, MMPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TaKOI0 e MpaBa y APYyroro YeJaoBeKa;

6) TPyA0BOr0 BOCIIUTAHMS :

AKTUBHOE YYacTHE€ B PEIICHUM MPaKTUYECKUX 3a7ad (B pamMKax CEMbH,
oOpa30BaTeNbHON OpraHu3alii, Tropojaa, Kpas) TEXHOJOTHYECKOW W COIMAIIbHON
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCTIe U (PU3NYECKUX 3HAHUI;

MHTEPEC K MPAKTUIECKOMY U3YUYCHHIO TIPodeccHii, CBSI3aHHBIX ¢ (U3UKOM;
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7) 3K0JI0THYECKOT0 BOCTINTAHMS:

OpUEHTAIMs Ha NMPUMEHEHHE (PU3MUECKUX 3HAHHWM JJISI pelIeHUs 3ajiad B 00JIacTH
OKpY>KaroIiel Cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB M OLICHKH UX BO3MOXKHBIX MTOCJIEACTBUN
JUISL OKPY>KaIOIIEeH Cpeibl;

OCO3HAHHE TJI00ATBLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM U TyTEe UX PEIICHHUS;

8) amanTanuu K U3MEeHAIOIHUMCS YCJIOBHAM COIHAILHOW W MPUPOIHOI Cpeabl:

MOTPEOHOCTh BO B3aMMOJICHCTBHUH TPU BBITTOJTHCHUH WCCIICIOBAHUN W MPOCKTOB
(bU3UYECKOM HAMPABIEHHOCTH, OTKPBITOCTD ONBITY M 3HAHUSM JIPYTHX;

MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEeIbHOCTD;

noTpeOHOCTh B (GOPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHUCJE (POPMYITUPOBATh HCH,
MIOHSATHUSI, TUTIOTE3bI O PU3UIECKUX OOBEKTAX U SIBJICHUSAX;

OCO3HaHME JEe(PHUIIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETCHTHOCTEH B 00J1acTH
busuKy;

IJJAHUPOBAHKWE CBOETO PA3BUTHSA B MPUOOPETCHWHM HOBBIX (PU3NUYCCKHUX 3HAHUM;

CTPEMJICHHE aHATM3UPOBATh U BBISBIISATH B3AMMOCBSI3H IIPUPOJIBI, 00IIECTBA U
PKOHOMMKH, B TOM YHCJIE C UCTIOJb30BaHUEM (DHU3UUYCCKUX 3HAHUM;

OIICHKA CBOUX JICMCTBUM C YUETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPETY, BO3MOMXKHBIX
rII00aJIbHBIX ITOCIEACTBHH.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe ocBOeHHUS MporpamMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanust y oOywarouierocs  OynyT  cOpMHpPOBaHbl  METANpPEIMETHbIE
pe3ynabTaThl, BKJIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAJIbHbIC YydueOHBIC EHCTBUS,
KOMMYHHKATHBHBIE YHUBEPCAJIbHbBIC YIeOHbIEC ACUCTBHUSA, PErYISITUBHBIE YHUBEPCAIbHbIC
y4eOHbIE 1eUCTBUS.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble joru4yeckue 1eHCTBUA:

BBISIBJISITH U XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKHM OOBEKTOB (SIBJICHUN);

YCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KJIACCU(HUKAIIMH, OCHOBAHUS
JUTs1 0000LIEHUS U CPAaBHEHMUS;

BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B pacCMaTPUBAEMBbIX (haKTax, JaHHBIX
¥ HaOJIOCHUSIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHUSIM;

BBISIBJISITH IPUUMHHO-CJIC/ICTBEHHBIE CBSI3U MPU U3yYEHUHU (PU3NUECKUX SBICHUN U
IPOLIECCOB, JeNiaTh BBIBOJABI C HCIONb30BAaHUEM JEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOU€HUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBA3SIX (DU3MUECKUX BEJINYHH;

CaMOCTOSTENIbHO BBIOMpATh CHOCOO peleHus ydeOHOM (u3MUecKol 3amadu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB PEIICHNUs, BBIOOP Hanboiee MoAXOISIIErO C yUETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).
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ba3oBble ucciaenoBare/ibCKue JeHCTBUSA!

UCTIONB30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUH HHCTPYMEHT TIO3HAHWS,

MPOBOJIUTH TIO CaMOCTOSATEIHLHO COCTABICHHOMY IUIAaHY OIIBIT, HECJIOKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHNEe (DU3NISCKOTO  SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJIYICHHYIO B X0J1€
WCCJICIOBAHMSI UJTH SKCIICPUMEHTA,

CaMOCTOSTENNbHO  (pOpMYIHpOBaTh OOOOIICHHWST W BBIBOJALI IO pe3ylbTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXHOE JajbHEWIee pa3BUTHE (PUINICCKUX TPOIIECCOB,
a TaKXe BBIJIBUTaTh MPEIIOJIIOKEHUS 00 WX pa3BUTHH B HOBBIX YCIOBHUSX U
KOHTEKCTax.

Pabora ¢ undopmanueii:

OPUMEHATh Pa3jJU4HbIE METOABI, HWHCTPYMEHTBI M 3alpOChl IpPU  ITOMCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pU3HUeCcKOU
3a/1aui;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HHPOPMAIIIO
Pa3IMYHBIX BUAOB U (OPM IMpEICTaBICHMS;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (hOpMY MpeAcTaBiieHUuss UHPOpMaLUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJa4yd HECIOXKHBIMM CXEMaMH, JAHarpaMMaMy, HWHOHN
rpauKoil ¥ uX KOMOUHALIUSIMU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCHCTBUS:

B XOJI¢ OOCYXJEeHHUsI Yy4eOHOTO MmaTepuaia, pe3yibTaToOB J1a0OpaTOPHBIX padoT
U TIPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl W BBICKA3hIBATH
UJieu, HaleJCHHbIE Ha pEIIeHHWE 3a7aud W TOoJJep)KaHue OJiarokenaTeaIbHOCTH
OOIICHMS,

COTIOCTaBIIATh CBOM CYXJICHHSI C CYXACHUSMHU JIPYTUX YYaCTHUKOB JIMAJIora,
oOHapyKHUBaTh Pa3IMINEC U CXOJICTBO MO3HUITUH;

BBIPa)KaTh CBOKO TOUYKY 3PCHHSI B YCTHBIX U TMCbMEHHBIX TEKCTaX;

MyOJMYHO TPEACTABIATh PE3YJAbTaThl  BBITOJIHEHHOTO (PU3WYECKOTO OTbBITa
(9KCTIepUMEHTa, UCCIIEIOBAHUS, TTPOCKTA).

MOHUMATh U UCTIOJI30BATh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATHHOU PabOTHI
IIPY PEIIEHUN KOHKPETHON (PU3NYECKOi MPOOIeMBbI;

IPUHUMATh LIEJM COBMECTHOM IEATEIIbHOCTH, OPraHU30BbIBATh JICHMCTBUS MO €€
JTOCTIDKCHHIO: PACTIPEIEIATh PO, 00CYXKIaTh MPOIECCHl H Pe3ylabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO Pe3yJIbTaTa M0 CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JICHCTBHS C IPYTUMHU WICHAMHA KOMAaH]IbI;

OIICHMBATh KAadyeCTBO CBOEro0 BKJIaJa B OOMUNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSATENFHO CPOPMYIMPOBAHHBIM yUaCTHUKAMU B3aUMOICHCTBHUS.
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PeryasiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBHS
Camoopranuzanms:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyallHsX, TPEOYIONUX
TUTSI peteHust PU3NIeCKrX 3HAHUM;

OPUEHTHPOBATHCS B PA3IUYHBIX TOIX0aX MPUHATHS pelIeHni (MHINBUIYAIBHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATHAE PEIICHUHN TPYIIION);

CaMOCTOSITEIIEHO COCTABJISITh QITOPUTM peIieHUsT (PU3NYECKON 3a/1auu WM TUTaHa
UCCIICIOBAaHMUSI C Y4ETOM HMEIOIIUXCS PECYypCcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATH IpeIiaraeMble BApUaHThI PEIICHUH;

JieNaTh BRIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTyallMy U IIpeJ1araTh IUIaH €€ U3MEHEHMS;

OOBSACHATh NMPHUUMHBI JOCTHXKEHUS (HEJOCTUKEHMS) PE3ylbTaTOB JIEATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh (B TOM YHCIE€ B XOJl BBIIOJHEHUS
(U3UYECKOr0 HCCIEOBAaHUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIIU U YCIOBUIM.

CTaBUTb ce0s Ha MECTO JPYroro 4ejoBeKa B XOJl€ CIOpa WIM JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.

MpU3HaBaTh CBOE NPABO HAa OMIMOKY MpU pemeHur (U3NYECKUX 3a7ad WU
B YTBEPJKJICHUAX Ha HAYYHBIEC TEMBI U TAKOE K€ IPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHily oOyuyeHuss B 7 KJjacce NpeJIMETHBIC Pe3ysbTaThl Ha 0a30BOM ypPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD y 00YUYAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: (U3NYCCKUE W XHMHYCCKHEC SIBJICHUS, HaOJIOJCHHE,
OKCIIEPUMEHT, MOJCIb, THUIOTe3a, CAMHHUILI (DH3MUECKUX BEIUYHMH, aTOM, MOJICKYyJa,
arperaTHbie COCTOSHUS BemecTBa (TBEpIOE, XKHUIAKOE, T'a3000pa3HOE), MEXaHHUYECKOES
JIBUKCHHE  (paBHOMEPHOE,  HEPAaBHOMEPHOE,  NPSIMOJMHEWHOE),  TpPacKTOpus,
paBHOJEHCTBYOIAs cwuil, jaedopmarms (ynpyras, IUIacTHYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

paznuuath sBIeHUS (nuddy3us, TEIIoBOe JBMIKCHHWE YACTHI[ BEIISCTBa,
paBHOMEpHOE JBH)KCHHE, HEPAaBHOMEPHOE JIBM)KCHUE, MHEPIIMS, B3aUMOACHCTBHE TEI,
paBHOBECHE TBEPIBIX TN C 3aKPCIUIEHHOW OCHIO BpallleHWs, Iepenada JTaBIICHUS
TBEPABIMU TEJIAMH, JXKUIKOCTSIMH W Tra3aMu, aTMOCGEpHOE IaBJICHHE, IUIaBaHUE Tel,
IPEBpaICHUsS] MECXaHUYCCKOM SHEPIrUr) IO OMHMCAHHUI0O HMX XapaKTEPHBIX CBOHCTB H
Ha OCHOBE OITBITOB, IEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBIICHHC;

pacrio3HaBaTh MPOSBICHUE HW3yUECHHBIX (PU3NICCKUX SIBICHUN B OKPYKAIOMIEM
MUPE, B TOM YHCiIe PU3NISCKUE ABJICHUS B IPUPOJIEC: IPUMEPHI IBIIKEHUS C Pa3TUIHBIMH
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CKOPOCTSIMH B XMBOW WM HEXWBOW NPUPOJAE, ACHUCTBHE CUJIbl TPEHUS B NPUPOJE U
TEXHUKE, BJIUSHUE aTMOC(EPHOro JaBiCHUS Ha >XUBOM OpraHu3M, IUIaBaHUE pbIO,
pbluard B TeJ€ 4eJIOBEeKa, MPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 3a7ady B yueOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHMUIA;

ONMKCHIBATh HW3YYEHHBbIE CBOMCTBA TeNl W (U3NYECKHE SIBJICHUSA, HCHOIb3Ys
dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, IIyTh, CKOPOCTb,
CpemHsisl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHJIA TPEHMS, JABJICHUE
(TBEpIOrO Tena, JKUIAKOCTH, rasza), BBITAIKUBAIONIAs CHJIA, MEXaHMuYecKas padora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KUHETUYECKasl U TMOTEHIMAJIbHAsl SHEPTUs), NpU OMHCAHUM IMPABUIBHO
TPAKTOBAaTh (PM3UUYECKUN CMBICI UCTOIB3yEMbIX BETUYHH, X 0003HAUEHUS U €IUHUIIBI
buznyecKuX BEIWYHMH, HAXOAUTHh (POPMYJBI, CBS3BIBAIOLINE JAHHYIO (PHU3NYECKYIO
BEIMYMHY C JIDyTUMU BEIUYMHAMHU, CTPOUTH TIpapUKU HU3YYECHHBIX 3aBHCHUMOCTEH
(hU3MYECKUX BEIIUYNH;

XapaKTEepHU30BaTh CBOICTBA TeJ, (PU3MUECKHUE SBJICHHS M IPOLIECCHI, MCHOJb3YS
MpaBuUia CIOXKEHUsI Cuil (BIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumesna, mpaBUiIO paBHOBECHS pbryara (0J10Ka), «30J10TOE MPABUII0» MEXaHUKH, 3aKOH
COXPAaHEHUS MEXaHWYECKOH HHEpPruM, MpH 3TOM J1aBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA W 3aIIMChIBATh €70 MaTEMaTHYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3NYECKUE SBJICHUS, MPOLIECCHl M CBOMCTBA T€JI, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3M, CTPOUTh OOBACHEHHWE M3 1-2 Jormyeckux ImaroB
c onopoit Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3UUECKUX SBICHUMN, (PU3NUECKUX 3aKOHA WUITU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amaud B 1-2 AelCTBUSA, HUCMOIB3Yys 3aKOHBI U (DOPMYIIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEIMUMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 3a/1a4M 3alIUChIBAaTh
KpaTKOe YCJIOBUE, MOJICTABIATh (PU3UUYECKUE BEIUYHMHBI B (OPMYJIbl U TPOBOJIUTH
pacuéThl, HAXOAUTh CIIPABOYHbIE JaHHbBIE, HEOOXOAUMBIE JJIs pELIeHUs 3a/]a4, OLIEHUBATh
PEANMCTUYHOCTD NOJIyYeHHOU (PU3NYECKON BETUUNHBL

pacno3HaBaTh MpPoOJIEMbl, KOTOPbIE MOKHO PELIMTh MPU MOMOLIM (PU3UUECKUX
METOJ0OB, B OIIMCaHUU HCCIIENOBAHUA BBIIEIATH IPOBEPSIEMOE IPEAIIOIOKEHUE
(rumnoTesy), pa3inyaTh U UHTEPIPETUPOBATH MOTYUEHHBIN PE3yNIbTAT, HAXOJUThH OLTMOKH
B XO/I€ OIBITA, JIeJIaTh BBIBOBI 10 €r0 PE3YJIbTaTaM;

POBOJUTH OMBITHI M0 HAOIIOJAEHUIO (GU3MUECKUX SIBICHUN WM (PU3MUYECKHUX
CBOMCTB TeJ: (OpMYIUPOBATH MPOBEPSIEMbIE MPEANOI0KEHHS, COOUPaTh YCTAaHOBKY
U3 MPeAIoKEHHOT0 000PYI0BaHMsI, 3aMUCHIBATh XO/1 ONbITA U (POPMYIHPOBATH BHIBOBL;

BBITIOJIHATD MPSMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHITbI
U TEMIIEpaTyphl C HUCIOIb30BAHUEM AHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, 3aNUCHIBATH
MOKa3aHus MpUOOPOB € yUETOM 3a]aHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKOW BEJIMYMHBI OT APYTron
C UCIIOJIb30BaHNUEM MIPSIMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JIBHKYILETOCS
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Teaa OT BPEMEHHU JIBHXKEHHSI Te€la, CUJIbl TPEHUS CKOJIBKEHHS OT Beca Tesa, KayecTBa
00pa0OTKM TIOBEPXHOCTEM Tel M HE3aBUCUMOCTUM CWJIBI TpPEHUS OT IUIOUIaau
CONPUKOCHOBEHHUSI TEJI, CUJIBl YIIPYTOCTH OT YJUIMHEHUS IIPY’KUHBI, BBITAIKUBAIOIICH
CIIIbI OT 00bEéMa MOTpY>KEHHOM YaCTH Tela M OT IJIOTHOCTH JKUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT IIyOUHBI, HA KOTOPYIO OTPYKEHO TENO, YCIOBHUM
IUIaBaHUs TEJ, YCIOBUM PaBHOBECHS phluara M OJIOKOB, y4aCTBOBAaTh B IJIAHUPOBAHHUH
y4eOHOIr0 HCCIEI0OBaHUsA, COOMpaTh YCTAHOBKY M BBIIOJHATh W3MEPEHHMS, CIEAys
OpEUIOKEHHOMY IUIaHY, (UKCHUpOBaTh pe3yJIbTaThl IOJYYEHHOW 3aBHCHUMOCTH
bu3nyeCKUX BEIUYUH B BUJE MPEIOKEHHBIX Ta0IUIl U TpaduKOB, AENaTh BBIBOJBI
IO pe3ynbTaTaM MCCIIEIOBAHNUS;

IPOBOJIUTHh KOCBEHHbIE M3MEPEHMsI (PU3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KUIKOCTH W TBEPHOIO Tejla, CHJIA TPEHUs CKOJIBKEHMs, JaBICHUE BO31yXa,
BBITAJIKMBAIOILAs CUJIA, IEWCTBYIOIAs HA MOTPY>KEHHOE B )KUJIKOCTh TEJO, KOYPPUIUEHT
IIOJIE3HOTO JACHCTBUS MPOCTBIX MEXAHU3MOB), CIIEAYs IPEMIOKECHHOW HHCTPYKIIUN: TIPH
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCISATH
3HAYCHHE NUCKOMOM BEJIUYHHBI;

co0iroaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu padbore ¢ JabopaTOpHBIM
o0opy1I0BaHUEM;

yKa3blBaTh IMPUHLHUIBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMICTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOLIAIOIINECS COCYAbl, OapOMETp, pbluar, MOJBUKHBIA U
HEMOABW)XHBIN OJIOK, HAKJIOHHASI IJIOCKOCTH;

XapaKTEepHU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOl Ha WX omucaHus (B TOM YHCIE: MOAIIMUIHUKH, YCTPOMCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoC,
apeoMeTp), UCMOJb3Yysl 3HAHUS O CBOWMCTBaX (DU3UYECKUX SIBJICHUA U HEOOXOJUMBIC
¢duznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH TNpPUMEPHl (HAXOAUTh HMHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUW B TMOBCEIHEBHOM KU3HU MJis1 OOecredeHus
O0e3omacHOCTH TMpu OOpalieHu C NOpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHMsI 310POBbs U COOJIIOIEHNS HOPM HKOJIOTMYECKOr0 OBEACHUS B OKPY KAIOIIEH
cpene;

OCYILIECTBIISATH OTOOP HCTOYHMKOB HH(popmauuu B HTepHeTe B COOTBETCTBUU
C 3aJJaHHBIM TMOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUM U TyTEM CpaBHEHUS
pa3IMYHBIX MUCTOYHUKOB BBIIEIATh MH(POPMAIUIO, KOTOpasl SBISIETCS MPOTUBOPEUMBOIL
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh MPHU  BBIMIOJHEHUH YYE€OHBIX 3aJaHUN  HAYYHO-TIOMYJISPHYIO
auTepaTypy (U3HUECKOro COJEepXKaHUs, CIPaBOYHBIE MaTepUajbl, PECYpChl CETH
WuTepHer, BiageTh NOpuéMaMH KOHCIIEKTUPOBAHUS  TEKCTa, MpeoOpa3oBaHUS
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHbIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
2—3 UCTOYHUKOB MH(pOpMALNK (PU3UUECKOTO COJIEPKaHUS, B TOM YUCIIE MyOIMYHO
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JieNaTh KpaTKWe COOOIEHHUs O pe3ysibTaTax MPOEKTOB MM YYEOHBIX HCCIEeIOBaHUM,
IpU 3TOM TPaMOTHO HCIOJb30BaTh W3YUYCHHBIN MOHSATHIHBIN anmapaT Kypca (U3HKH,
CONPOBOKJIATh BBICTYIUICHUE MPE3CHTALMEM;

MIPY BBITIOJTHEHUH YY€OHBIX MMPOEKTOB U HUCCIIEIOBAHUHN paclpeensaTh 00s13aHHOCTH
B IPYyIIIE€ B COOTBETCTBHUH C IOCTABJIECHHBIMH 3a/1a49aMHU, CJICIUTD 32 BBIITOJIHEHUEM I1JIaHA
JNEUCTBUM, AaJIeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JACSATENBHOCTb TIPYMIIbL,
BBICTpAaNBaTh KOMMYHHUKAaTHBHOE B3aNMOJICVICTBHE, YUUTHIBAasi MHEHUE OKPYKAOLIUX.

K koHiy oOyuenus B 8 kjiacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

MCIMOJI30BaTh MTOHATHS: MACCa U pa3MeEPbl MOJIEKYJI, TETJIOBOE IBUKEHUE ATOMOB U

MOJIEKYJI, arperaTHhIC COCTOSIHHSI BEIIECTBA, KPUCTAIMIECKUE M aMOpGHBIE Tena,
HACBIIIIEHHBIA W HEHACBHIILICHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSIS
SHEPrusl, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil, DIEKTPUUECKOE
1oJie, MPOBOJHUKHU U AUAJICKTPUKH, TOCTOSHHBIA SJIEKTPUUECKUNA TOK, MATHUTHOE T0JIE;

pasnuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIJIonepeaaya, TemIoBoe
paBHOBECHE, CMAuyMBaHHWE, KaNWUISPHBIC SIBJICHUS, WCIAPEHUE, KOHACHCALIUS,
IJIaBJIEHUE, KpUCTaJIU3alus (oTBEepaeBaHue), KUIIEHUE, TeIIonepeaayda
(TEenI0MpPOBOTHOCTh, KOHBEKIIUSA, U3TYyUCHHE), DJICKTPU3ALMS TEJl, B3aUMOJICHCTBUE
3aps0B, NEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3AMMOJCUCTBUE
MAarHuToB, JEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIUSI) TI0 OINMCAHMI0 MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOUIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3UMYECKUX SBJICHUN B OKpYKalolleMm
MUpE, B TOM 4ucjie (Qu3nuecKkue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATXKCHHUE U
KalWJUISIPHBIC SIBJICHUST B TPUPOJEC, KPUCTALIBI B mpupone, uznydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE SIBJICHUS B aTMOC(]epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJsie 3eMiiu, apeid MoarcoB, pojb MATHUTHOTO MOJIS IS )KU3HHU Ha 3emJle, MOJIIPHOe
CUSIHHME, TIPU OSTOM TNEPEBOJAUTH MNPAKTUUYECKYIO0 3aJadyy B Yy4eOHYIO0, BBIICISATH
CYILIECTBEHHbIC CBOMCTBA (TIPU3HAKHU) (DU3UUYECKUX SBICHUN;

ONUCHIBATh HW3YUYEHHbIC CBOMCTBA Tel W (U3NUECKue SBICHUS, HCIOIb3YS
dbuznyeckre BEIMYMHBI (TEMIlepaTypa, BHYTPEHHsISI DHEPrUs, KOJUYECTBO TEIUIOTHI,
yAeNbHAs TEMIOEMKOCTh BEILECTBA, YAENbHASA TEIJIOTA IUIABJICHUS, yIEJIbHAS TEIIOTA
napooOpa3oBaHusl, yjAelbHas TEIJIOTa CropaHusl TOIUIMBA, KOA(P(UIMEHT MOJE3HOTrO
JICUCTBUS TEIMJIOBOM MAIlIMHBI, OTHOCUTEJIbHAS BJIAKHOCTHh BO31yXa, SJEKTPUUYECKUUN
3apsiz, CUIIa TOKA, JIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE TPOBOTHUKA, YAECIBHOE
CONPOTUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUECKOTO TOKA), MPU OMHUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI UCIOIB3YEMbIX BEIUYMH, O003HAUCHUS U
CAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (POpMyIbl, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpadUuKd H3YyUYEHHBIX
3aBUCUMOCTEHN (M3UYECKUX BEIIMUUH;
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XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHS U TPOIECCHI, MCTOIB3YS
OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOCHUSI BEIIECTBA,
MPUHITUI CYNEPIIO3UIINH TT0JIeH (Ha KaUeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH Oma nJig ydyacTka 1enu, 3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIuH,
P 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMTUCHIBATh €r0 MATEMAaTHYECKOE

BBIPAXKEHUE;
OOBACHATH (PU3UUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMld  IPAaKTHUKO-OPMEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  [PUYMHHO-

CJIEJICTBEHHBIE CBSA3H, CTPOUTH O0OBACHEHUE U3 1—2 JIOrMYECKUX 1Iaros ¢ onopou Ha 1-2
U3YYECHHBIX  CBOMCTBAa  (DU3MUECKUX  SIBICHHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEWN;

pemary pacu€THbele 3adaud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHbI U (OPMYJIBI,
CBA3BIBAIOLIME (PU3NYECKHE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33J1a4M 3alIUChIBaTh
KpaTKOE YCJIOBME, BBISBIATH HEAOCTATOK JAHHBIX ISl PELIEHUS 3aJauyd, BBHIOMPATh
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ PEIICHMS], IPOBOJIUTh PACUETHI M CPABHUBATh
MOJIy4YeHHOE 3HaY€HHUE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MpPH MOMOLIM (U3UYECKUX
METOJOB,  HCHOJb3ys  ONMCAHWE  HWCCICOOBAaHMS,  BBIACHATH  MPOBEPSIEMOE
IIPEANOJIOKEHNAE, OLEHMBATh IIPABWIBHOCTh IIOPSAKA IIPOBEIECHUS HCCIEAOBAHUS,
JI€J1aTh BBIBOJIBI;

MPOBOJIUTH OMNBITHl MO HAOIIONCHUIO (PU3NYECKUX SABJICHUA WIH (U3HYECKUX
CBOMCTB TeJ (KaNUWJUIAPHBIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3[yXa OT €ro o0beéMa,
TEMIIEPATYPbI, CKOPOCTH ITPOLIECCA OCTHIBAHUS W HArpEBaHUs MPU U3JIYYEHUH OT LIBETA
u3nyyatrouie  (morsomaromiei)  MOBEPXHOCTH, CKOPOCTh  HMCHApeHUsi  BOJbI
OT TEMIIEpaTypbl JKUAKOCTH M IUIOHIAAU €€ IIOBEPXHOCTH, JJIEKTPU3ALUA Tl WU
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsi0B, B3aWMOJCHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIN3allMsl MarHUTHBIX I0JIEW IOCTOSHHBIX MAarHUTOB, IEUCTBUSA MATHUTHOTO IOJIA
Ha TPOBOJHUK C TOKOM, CBOMCTBA DJEKTPOMATHWUTA, CBOWCTBA JJIEKTPOJBUTATEINS
MOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh MPOBEPSEMBIE MPEANOJIOKEHUS, COOUPAThH
YCTaHOBKY U3 MPEAJI0KEHHOT0 000py10BaHusl, OIIMCHIBATh XO/1 OTbITa U (POPMYITUPOBATH
BBIBO/IbI;

BBIIIOJIHATH IPSAMBIE M3MEPEHUSA TEMIEPATypbl, OTHOCUTEIBHOM BIIAXXHOCTHU
BO3/lyXa, CUJIbl TOKA, HANpPSDKEHUS C MHCIOJIb30BAHMEM aHAJOrOBBIX MNPHOOPOB H
JTATYMKOB (PU3MYECKUX BEIMYMH, CPAaBHUBATh pE3YyJbTaThl H3MEPEHHU C Yy4YETOM
3aJIaHHOM a0COJIIOTHOM MOTPEINTHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C HCIOJBb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCHUMOCTb COINPOTHUBIICHHS MPOBOJIHUKA
OT €r0 JUIMHBI, IUION[aAN NONIEPEYHOTO CEYEHUS U YAEIBHOTIO COMMPOTUBIICHUS BEILIECTBA
IIPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUS HA MPOBOIHUKE,
UCCJIEIOBAHUE TIOCJIEA0BATEILHOIO W MAapajUIeIbHOTO COEIWHEHUU MPOBOJIHUKOB):
IUIAaHUPOBATh HCCIEIOBAaHUE, COOMPaTh YCTAHOBKY M BBINOJIHATH MU3MEPEHUS, CIENys
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peIIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl MOJTYYCHHONW 3aBUCUMOCTU B BUJIE
TabJIUL ¥ TpaMKOB, 1€JIaTh BBIBOBI IO PE3YJIbTaTaM MCCIEAOBAHNUS;

MPOBOANTH KOCBEHHBIC U3MEPEHHS PU3NUECKUX BEIMUUH (yAeTbHAs TEIIIOEMKOCTD
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh OKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
peJI0KEHHON HHCTPYKIMHU, U BBIYUCIIATH 3HAUYEHUE BEJINYNHBI;

coOnroaTh MpaBuja TEXHUKH O€30MacHOCTH INpu padoTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTEepHU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha MX OmHUCaHUs (B TOM YHUCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUMK DJIEKTPUUECKON
OHEPrUM, DJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTENbHBIE 3JIEKTPOIPUOOPHI
(mpuMmepbl), SIEKTPUUECKUE MNPEAOXPAHUTENH, 3SJIECKTPOMArHUT, 3JIEKTPOABUIATENb
IOCTOSIHHOTO TOKAa), HWCIOJIb3ysl 3HaHUs O CBOMCTBAX (DU3MUECKUX SBICHUH U
HEo0X0ouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTENIbHbIE HPUOOPHI
10 CXE€MaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JIBUTaTEIb BHYTPEHHEIO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMBI 3JIEKTPUYECKUX LIENEH C MOCIEeI0BATEIbHBIM U MapaJUICIbHBIM COEIHMHEHHEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIETICH;

MPUBOANTH TMPUMEPHl (HAXOAWTh HWH(OpPMALMIO O NpPHUMEpPax) MNPAKTHUYECKOrO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHMM B TOBCEAHEBHOM >KM3HM JUIsl OOECHedeHHUs
0e30macHOCTH NP 00paILEHUH C TPUOOpaMH U TEXHUYECKHUMHU YCTPONCTBAMU, COXPAHEHHUS
37I0POBbS M COOJIOIEHUS] HOPM 3KOJIOIMUYECKOTO MOBEACHHUS B OKPYXKAIOIIEH CpeE;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUM W MYTEM CpPaBHEHUS JOMOJIHUTENBHBIX HCTOYHHKOB
BBIACIATh HH(OpMaALMIO, KOTOpas SBIAETCS MNPOTHUBOPEUMBON WM MOMXKET OBbITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBIMOJHEHUM YYE€OHBIX 3alaHUil  HAyYHO-TOMYJISIPHYIO
JUTEPATypy (U3UYECKOTO COJEpKaHUs, CIPABOYHBIE MaTepuaibl, PECYpChl CETH
WuTepHer, BiIageTh NOpu€MaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(popMaIu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHMEHHBIE M KPATKHUE YCTHbIE COOOIIEHMs, 00001mas
MH(OPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3MUECKOTO COAEpKaHUSA, B TOM YHCIIE
nyOJMYHO  TPEJCTaBIATh  pe3yJbTaThl  MPOEKTHOM WM  UCCIEA0BATENIbCKOU
JeSATEIbHOCTH, NP 3TOM IPAMOTHO HMCIOJIb30BaTh M3YUYEHHBIM MOHATUWHBINA ammapar
Kypca (pU3MKH, CONPOBOXK/IATh BHICTYINICHUE MTPE3CHTALINEH;

IpU BBIMOJHEHUU Y4€OHBIX MPOEKTOB M MCCIENOBAHUNA (PU3UYECKHUX IMPOIIECCOB
pacnpenenarh O0sS3aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTABICHHBIMHU 3a/1auaMu,
CIIEIUTh 3a BBINOJHEHUWEM IUTaHA JCHCTBUW M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHMBaTh  COOCTBEHHBIM  BKJIQJ B  JIEATEIBHOCTh  TPYNIbl,  BBICTPaUBaTh
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, MPOSIBIISi TOTOBHOCTh Pa3pelliaTh KOH(IUKTHI.
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K koHiy oOyuenus B 9 kjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TOHATHS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOUYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmanus (ymnpyras, miacTUdeckas),
TpEeHHE, IIEHTPOCTPEMHUTEIFHOE YCKOPEHHUE, HEBECOMOCTh U TIEPETPY3KH, IICHTP TSHKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tella, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHWMs U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTbh, CIIEKTPHI UCITYCKaHUS
U TIOTJIONIEHUs, anb(a-, 0eTa- 1 raMMa-U3JIy4eHUs], U30TOIbI, siJIepHAas SHEPTeTHUKA;

pasnuyaTh SBJICHHS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE JIBIKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOTHOE MaJIEHUE TeJ, PABHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TEJI, PEAKTUBHOE JBW)KCHHE,
KoJie0aTeIbHOE JBMKCHHE (3aTyXalolle M BBIHYXKICHHBIE KoJeOaHWs), PE30HAaHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, MPSMOJIMHEITHOE PacpOCTpaHEHUE, OTPAKEHUE
Y MIPEJIOMJIEHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHE OEI0ro CBeTa
B CHEKTP M CJIOXKEHUE CIEKTPaJIbHBIX IIBETOB, IUCIEPCHsl CBETa, E€CTECTBEHHAs
PagOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3IYYSHHS ) TI0 OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, IEMOHCTPHUPYIONIUX JaHHOE (PU3NUECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE N3YYEHHBIX (PU3MUECKHUX SIBJICHUNA B OKPYKAIOMIEM MUPE
(B TOM uucie Gpu3ndecKue sIBJICHUS B MIPUPOJIE: MPUIUBLI U OTJIMBBI, IBHKCHUE TIJIAHET
ConHEeYHON CHCTEMBI, pEaKTUBHOE JBUYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHHE, CEMCMHYECKUE BOJHBI, I[yHAMH, 03XO, IIBETa Te,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJOTHYECKOE  JCHCTBHE  BUIUMOTO,
yIbTPaduOIECTOBOTO M PEHTTEHOBCKOTO H3JyYEHUM, €CTECTBEHHBIM paguOaKTUBHBIN
¢$hoH, KOCMHYECKHUE JTyUH, PATHOAKTUBHOE U3ITyYCHHE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaMOAaKTUBHBIX W3JIYYCHHM HAa OpraHu3M 4YeloBeKa), MpPH OTOM TEPEBOJUTH
MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOMCTBA (TIPU3HAKH)
bu3YEeCKUX SBJICHHUI;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel H (U3UYECKUE SIBICHHS, WCIOJIB3YSI
bu3nYecKue BEIMYMHBI (CPEAHSAs M MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKEHUU, YCKOpPEHUE, MepeMelieHue, MyTh, YIIoBas CKOPOCTh, CHJIa TPEHHUS, CHJIA
YIPYTOCTH, CUJia TSHKECTH, YCKOPEHHE CBOOOIHOTO MajeHMsI, BEC Teja, UMITYJIbC Tena,
UMITYJIBC CUJIBI, MEXaHWUYeCKas paboTa W MOIIHOCTh, MOTCHIIMAJIbHAS SHEPTUs TeJa,
MOJHSITOTO HaJ TIOBEPXHOCTHIO 3€MJIM, TMOTCHIMAJIbHAS JHEPTHUSl CXKATOM MPYKUHBI,
KHHETHYCCKas SHEPTHs, TIOJTHAS MEXaHW4YECKasi SJHEPTHs, IEPHOJT U YacTOTa KOJICOAHMH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
MIPEIIOMJICHUST CPENIbl), MPU ONMMCAaHWUH TPABUIBHO TPAKTOBATh (DU3WYCCKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYWH, 0003HAUYCHUS M €AUHUIBI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(bopMyIIbl, CBS3BIBAIONINE JAHHYIO (U3UYECKYI0 BEIMYHMHY C JIPYTUMU BEJIMYMHAMM,
CTPOUTH TpaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
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XapaKTEepU30BaTh CBOMCTBA Tel, (U3MYECKHUE SBJICHHUS WU TPOIECCHI, HCTOIB3YS
3aKOH COXPAaHECHUS SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYNEPIIO3HUIIHH
CWJI, TIPUHIIUI OTHOCUTENbHOCTH [ ammies, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsI0BOTO
U MacCOBOTO WYHCENT TMpPH SIEPHBIX pEaKIusAxX, I[P O5TOM JlaBaTh CIIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MATEMAaTUYECKOE BRIPAKEHUE;

OOBSACHATH (PU3UYECKUE TPOIIECCHl W CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyalluii  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  HMPUYUHHO-
CIICJICTBEHHBIE CBSI3H, CTPOUTH 00BACHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ ONOPOii Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SBICHUH, (U3HUECKHMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3amadu (OMHUpAIOIIMEcs Ha CHCTeMy W3 2—3 ypaBHCHHM),
WCITIOJIB3YysI 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOIMNC (PU3WYECKUE BEIMYWHBI: HAa OCHOBE
aHaJIM3a yCIIOBUA 3aJ[a4M 3aIlMChIBATh KPATKOE YCJIOBHE, BBISBISITH HEAOCTAIOIINE UITU
U30bITOYHBIC JaHHBIE, BHIOMpPATh 3aKOHBI U (HOPMYJIBI, HEOOXOAMMBIC IJI PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBAThH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (PU3HMICCKON
BEJTUYNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOLIM (HU3UIECKUX
METO/IOB,  HWCIIONB3yS  OMHCAaHWE  HCCICIOBAHUS,  BBIACIATH  IIPOBEPSIEMOE
MIPEANOJIOKECHNEe, OICHUBATh MPABWIBLHOCTh MOPSAKA IPOBEACHHS WCCIICIOBAHNSA,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUHN U OIBITOB;

IIPOBOJUTH OMNBITHl MO HAOMIOJEHUI0 (U3UYECKUX SIBICHUNW WM (PU3HUYECKHUX
CBOMCTB Ten (M3ydyeHHE BTOpOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUsS SHEPTUH,
3aBUCUMOCTbH TIepHOa KOJIeOaH TPYKWUHHOTO MAasTHUKA OT MaCChI TPy3a U )KECTKOCTH
NPYXKWHBI M HE3aBUCHUMOCTH OT AaMIUIMTYABl MAaJbIX KOJCOAHWH, MPSAMOIHMHEHHOE
pacnpocTpaHEHHE CBETa, Pa3loKEHHWE OENIoro CBEeTa B CIEKTP, M3yUYE€HHUE CBOWCTB
M300pakeHUsl B TUIOCKOM 3€pKajie U CBOWMCTB M300pa)KeHUs MpeaMeTa B coOMparomiei
JIMH3€E, HAOII0JICHUE CIUIONIHBIX U IMHEWYATBIX CIIEKTPOB M3TYUCHUS): CAMOCTOSITCIIEHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pyAOBaHMS, OMMCHIBATH XOJ] ONBITA U
€T0 pe3yJIbTaThl, POPMYIUPOBATH BEIBOIBL;

IPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpeeNisisa CpeaHee
3HaUCHUE U3MepAEeMON BeTUYHHBI ((POKYCHOE pACCTOSHHUE COOMPAIOIICH JIMH3BI),
000CHOBBIBaTh BBIOOP CIIOCOOa U3MEPEHUS (M3MEPUTEIHLHOTO TPUOOpA);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (DPM3MUECKUX BETUYNH C UCIIOIH30BAHUEM
MPSMBIX U3MEPEHHM (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HavYaJIbHON CKOPOCTH, TIepHUoa KoJieOaHWH MaTEMaTHIECKOTO MasTHUKA OT JITHHBI
HUTH, 3aBUCHUMOCTH yIJla OTPaXEHUs CBETa OT yIJa MajeHUs W YIJia MPEeIOMIICHUS
OT yIJIa aJICHNs): TUIAHUPOBATh MCCIIEIOBAHNUE, CAMOCTOSITEILHO COOMpaTh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yJIbTaThl MOJYYEHHONH 3aBUCUMOCTH (M3MYECKUX BEIMYUH B BHUIE
Tabnuil u rpaduKoB, e7IaTh BHIBOJIBI MO PE3YJIbTaTaM MCCIICOBAHUS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIMUYMH (CPEAHssl CKOPOCTh U
YCKOpEHHE Tela MPU PaBHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHUE CBOOOJIHOTO MaJICHUS,
HKECTKOCTh TPY>KUHBI, KOXDOUIIMEHT TPEHUs CKOJIbKEHUs, MeXaHudeckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHUYECKOTO U MPY>KUHHOTO MasTHUKOB,
ONTUYECKas CUila cOOUpAroLIeH JIMH3bI, pAJUOAKTUBHBIN (DOH): TIIaHUPOBATH U3MEPEHUS,
coOupaTh SKCHEPUMEHTAIIBHYIO YCTaHOBKY M BBIIIOJHATh HW3MEPEHHUS, CIEIys
NPEMIOKEHHOW HWHCTPYKLMHU, BBIYHUCIATH 3HAYEHHE BEJIMYMHBI M AHAIM3HPOBATH
MOJTYYEHHBIE PE3YIIBTATHI C YUETOM 33JaHHOM MOTPEIIHOCTA U3MEPEHHUI;

coONo/IaTh MpaBWJIa TEXHUKU OE30MacCHOCTH IMpU padore ¢ JabopaTOpHBIM
000pyIOBaHUEM;

pazauyaTh OCHOBHBIE IPU3HAKH M3YUYEHHBIX (PU3HMUECKUX MOJENEH: MaTepruaibHas
TOYKa, AO0COJIOTHO TBEPJOE TEJIO, TOUYCYHBIM HCTOYHUK CBETa, Jy4, TOHKAas JIMH3A,
IUTAaHETapHAsl MOJENb aTOMA, HYKJIOHHAs! MOJIENIb aTOMHOTO $1pa;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOH Ha UX ONMMCAHUA (B TOM YHCIIE: CIIUIOMETP, JaTUUKU MOJIOKEHUS,
PAcCTOSIHUS U YCKOPEHUS, PAKeTa, 3X0JIOT, OUKH, IEPUCKOM, (POTOAIIAPAT, ONTUYECKUE
CBETOBOJIbl, CIEKTPOCKON, JI0O3UMETp, KaMmepa BuibcoHa), uCHONB3ys 3HaHUSA
O CBOMCTBaxX (PU3MUYECKUX SBJICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB NPU PEUICHUU
y4€OHO-IPAKTUYECKUX 3a/1ady, ONTHYECKUE CXEMbI ISl MOCTPOEHUs H300paxeHui
B IJIOCKOM 3€pKajie ¥ cCOOMparouei JIuH3e;

OPUBOJAUTH MpUMEPHl (HAXOAUTh WHGOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KU3HU HJisi OOecnedeHus
O0e3omacHOCTH Tpu OOpalieHuu C NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHMsI 310POBbsI U COOJIIOJIEHUSI HOPM IKOJIOTHYECKOT0 MOBEICHUS B OKPYKaIoLIeh
cpene;

OCYIIECTBIIATh MOUCK HH(popManuu Qundeckoro cojepxkanuss B HMHTepHere,
CaMOCTOATENBHO (OPMYIUPYSd MOHUCKOBBIM 3alpoc, HAXOAUTb MYTH OIPEICICHUS
JIOCTOBEPHOCTH TOJY4YEHHOM HWH(POpMalMd Ha OCHOBE MMEIOIIUXCS 3HAHUU W
JOTIOJTHUTENBHBIX UICTOYHUKOB;

WCIIOJIb30BaTh TPHU BBIMOJHEHUM YYE€OHBIX 3alaHUil  HAyYHO-TOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COAEpM aHHs, CIPAaBOYHBIE MaTepUalbl, PECypChbl CETU
WuTepHer, BiageTh NpuéMaMu KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(popMaIu U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIICHHMS Ha OCHOBE
uH(pOpMaAIMU M3 HECKOJbKHUX HMCTOYHUKOB (DU3UUECKOTO COAEpKaHUS, MYOIMYHO
IIPEICTABIATh PE3YyJIbTaThl IPOEKTHON WK UCCIIE0BATENBCKON AEATENBHOCTH, IIPU 3TOM
rPAMOTHO MCIOJIb30BAaTh MW3YyYEHHBIM IMOHATUWHBIA amIapar M3y4aeMoro paszesa
GU3MKK W CONPOBOXKAATH BBICTYIUIEHHWE TMpe3eHTalMell ¢ Y4€ToM OCOOEHHOCTEMN
ayJIUTOPUH CBEPCTHHUKOB.
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7 KJIIACC
Ne HaumenoBanue KommuectBo | [Iporpammuoe conepkanrie | OCHOBHBIE BUJIBI IEATETLHOCTH 00yUYalOIMUXCs
/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 Ipupoje. | BrisiBieHue paznnunii Mexny pU3nyeckuMu u
O MPUPOJIC SBneHUst TPUPOIBI. XUMHUYECKUMH TIPEBPaALICHUSIMHU.
dusnyeckue sIBIEHHUS: Pacno3naBanue u kinaccudukarus GU3NISCKUX
MCXaHUYECCKHUE, TCIJIOBBIC, | SIBJIEHUHM: MEXaHHUYECKUX, TEIJIOBBIX,
ANEKTPUIECKHE, AIEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHHWTHBIC, CBETOBBIE, Habmronenue u onvcanue GU3NIECKUX SABJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BEINUNHEL. OnpeneneHue 1EeHbI JICHUS Kb
BEJTUYHMHBI N3mepenne puznueckux HU3MEPUTEIHLHOTO TIPHoOOpAa.

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

N3mepenne TMHENHBIX pa3MepPOB TEN U

IPOMEKYTKOB BPEMEHH C YYETOM NOTPELIHOCTEN.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
N3mepenue TeMiiepaTypsl IPU HOMOLIA
KUJKOCTHOTO TEPMOMETPA U JIaTUMKA
TEeMIEPaTyphI.

BrinonHeHne TBOPYECKUX 3aJaHUM 10 TIOUCKY
CIoCc000B N3MEPEHUS HEKOTOPBIX (PUIUUECKUX
XapaKTEpUCTHK, HAIIPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yIaTEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHHIMA, MAJIBIX
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IPOMEKYTKOB BpeMeHu. O0CyxaeHUEe
npeJiaraeéMbIX CrocoboB

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBmkeHnue runoTes, 00bSICHAIOMUX IPOCThIE
HAy4YHbBI METO]T €CTECTBEHHBIE HAYKH SBJICHUSI, HAIPUMED:
IIO3HAHUS U3Yy4aroT IPUPOLY. — [I0YEMY OCTaHABIUBAETCS JBIKYILIEECS
EcrecTBeHHO-Hay4HBIH 110 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METOJI TO3HAHUS: — IIOYEMY B JKapKYIO ITIOTOy B CBETIION OJEKAC
HaOJIIOJICHHE, ITOCTAHOBKA MPOXJIAJAHEHN, YeM B TEMHOU. [Ipennoxenne
Hay4HOI'0 BOIIPOCa, CIIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBeaenue nccieqoBaHus MO 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; NpIMOIUHENHOE
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
CTPOCHHH BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIB30BaHUEM (poTorpaduii, MOITy4eHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
naboparopHas padbota 1o Teme: «OreHka
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TuaMeTpa aToMa METOJIOM PSIJIOB
(c ucroap3oBanueM (ororpaduii).
Omnpenenenre pa3MepoB MaJIbIX TE

2.2 | JIpmkeHue u
B3aMMOJICHCTBHE
YaCTHII BEIISCTBA

JIBM>KeHHE YaCTHII
BeniecTBa. CBsI3b 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
0OHapyKEHUIO CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
¥ OTTAJKUBAHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEILIECTBA

ArperatHbie COCTOSIHUSA
BEILIECTBA: CTPOCHUE Ia30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaIIMYECKHX ) TE.
B3anmocss3e Mexay
CBOMCTBAaMU BEIIECTB

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

Onucanue (C UCTIOIB30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IN4Mii B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPABIX TEJL.

OO0BscHEHNE MAJION CKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TeJ, OOIBIION CKUMAEMOCTH Ia30B.
OObsicHenue coxpaHeHus: GOpMbl TBEPABIX TE U
TEKY4€CTH JKUJIKOCTH.

[IpoBeneHue ONbITOB, JOKA3BIBAIOIINUX, YTO

B TBEPJIOM COCTOSITHUHW BOJIbI YACTUIIBI HAXOASATCS
B CPEAHEM Jaiblle IPYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKITY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJIBI U
CYIIIECTBOBAHUEM BOJAHBIX 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 NPU3HAKOB.
HepaBHOMepHOE ABmKkenne. | HabmoneHne HepaBHOMEPHOTO IBUKEHUS U
Ckopoctb. Cpenss ONIPENIEIICHUE €T0 OTINYUN OT PABHOMEPHOTO
CKOPOCTb IIpU JBH>KCHUSL.
HEPAaBHOMEPHOM OnpeneneHne CKOPOCTH PABHOMEPHOTO
ABWKEHHU. Pacuér nytr 1 | OBMOKEHHMS (IIApUKA B KUJIKOCTH, MOJEIH
BPEMEHU JABUKECHHUS ANEKTPUYECKOTO AaBTOMOOMIIS U T.11.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycCKa WM IIapyKa M0 HAKJIIOHHOM IMIOCKOCTH
Pewrenne 3a1a4 Ha onpeeneHUeE Iy TH, CKOPOCTH
U BPEMEHU PABHOMEPHOTO JBUKEHUS.
AHanu3 rpauKoB 3aBUCUMOCTH IMYTH U CKOPOCTH
OT BPEMEHHU
3.2 | NUnepuwmsi, macca, 4 Asnenue unepuuu. 3akoH | OOBICHEHUE U TPOTHO3UPOBAHUE SBJICHUIA,

IINTIOTHOCTBH

nHepuuu. Banmopencteue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NBIDKEHUS 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
MTI'HOBCHHO IIPEKPATUTh JIBH)KCHHE Ha BEJIOCHIIC]IC
W caMOKaTe U T. II.

[TpoBeacHUE M aHAIIN3 OIBITOB,
JEMOHCTPHPYIOIINX U3MEHEHUE CKOPOCTH
JIBHOKCHHMS TeJIa B pe3yJIbTaTe JCHCTBHUS HAa HETO
APYTUX TEIl.

Perienuie 3a1au Ha ornpeieJIicHIHEe 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
B3anMoIeicTBUM Tell. VI3MepeHue Macchl Telna
Pa3IMYHBIMU CTIOCOOAMH.

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

3.3

Cuna. Bunpl cunn

14

Cuia Kkak xapakTepHUCTHKA
B3aUMOJICHCTBUS TEI.
Cuna ynpyroctu u 3aKOH
I'yka. U3mepeHne cuel

C IOMOIIBIO TUHAMOMETpA.
SIBNIeHNE TATOTEHUS U CHUJIA
TskecTH. Cuia TSKECTH
Ha JPYruX MIaHeTax.

Bec tena. HeBecomocTs.
CrnoxxeHue cui,
HaNpaBJICHHBIX MO OJTHOU
IIPSIMOM.
PaBHOA€enCTBYIOIIAs CUIL.
Cuna tpenus. Tpenue
CKOJIb)KCHHS U TPEHUE
1okosi. TpeHue B mpupoje
U TEXHUKE

N3ydenue B3auMOEHCTBUS KaK IPUYMHBI
M3MEHEHUS! CKOPOCTH Tella MK €To 1ehopMaIinu.
Onucanue peabHbIX CUTYallUi B3aUMOAECHCTBUS
TEJ C TOMOIIBIO MOJIENIEH, B KOTOPBIX BBOAUTCS
MOHATHE U N300paKEHUE CHUIIBI.

Nzyuenwne cuibl ynpyroctu. MccrnenoBanme
3aBUCHUMOCTH CUJIbl YIIPYTOCTH OT YJUIMHEHUS
PE3WHOBOTO IITHYPa WU MPY>KUHBI

(c mocTpoenueM rpaduka).

AHanu3 MpaKTUYECKUX CUTYaIlUi, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIbI YIIPYTOCTH
(YnpyrocTs Msi4a, KpOCCOBOK, BETOK JiepeBa

u J1p.).

AHanu3 CUTyanui, CBI3aHHBIX C SBJICHUEM
TATOTEHUSI.

OO0BsicHeHUE OPOUTATBLHOTO ABMKCHUS TUIAHET

C MCIIOJIb30BAaHUEM SIBJIICHUS TATOTEHUS U 3aKOHA
MHEPIINH.

W3mepenue Beca Tena ¢ MOMOIIBI0 JUHAMOMETPA.
O60cHOBaHME ITOTO CIIOCO0A U3MEPEHHSI.

33



denepanbHas padouas nmporpamma | dusuka. 7-9 kinaccel (0a30BbIi YPOBEHB)

AHanu3z n MOJICINPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCIEepUMEHTAIBHOE MTOJIYYEHUE MPaBUIIA
CJIOKEHUS CUJI, HAIIPaBJICHHBIX BJOJb OJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PABHOJICMCTBYIOIICH CHIL.

N3yuenune cunbl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUs I1OKOS.

Hccnenoanue 3aBUCUMOCTH CUIIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTyallul, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSI CIOCOOBI €€ YMEHBILIECHUS WU
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKax,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, IVIABAHWE BOAHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHOIb30BaHUEM
dopMy1 175 pacyéTa CUIIbl TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazuneny

21

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.

Amnann3 1 00bICHEHUE OIBITOB U MMPAaKTHYCCKHUX

CUTYalluH, B KOTOPBIX MPOSBIIAETCS CUIIA
JaBJICHMUS.

O6ocHOBaHKE CITIOCOOOB YMEHBIIECHUS U
YBEJIMYCHUS 1aBJICHUSI.

M3yuenue 3aBUCUMOCTH JJaBJICHUS rasa
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[lepenaua naBineHus
TBEPIABIMU TEJIAMHU,
JKUIKOCTSIMHU U Ta3aMH.
3akon ITackans

0T 00BbEMa U TeMIepaTyphl.

N3yuenue ocobeHHOCTEH Mepeauu TaBIeHUs
TBEPIBIMU TEIIAMH, YKUIKOCTSIMHU U Ta3aMH.
ObocHoBaHME Pe3yIbTATOB OMBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSIHUSX.
DKCIIepUMEHTATLHOE I0KA3aTEeNILCTBO 3aKOHA
[Tackans.

Pemienne 3aau Ha pacuéT naBiIeHUs TBEPAOTO
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 pacuéT qaBleHUs )KUIKOCTH.
MEXaHHU3MBI OOBsiCHEHUE TIPUHITUTIA ICHCTBUS
THUAPABINYCCKOTO Mpecca, MHEBMATHYECKUX
MAaIII1H.
AHanu3 1 00BsICHEHNE TIPAKTUICCKUX CUTYAIUH,
JIEMOHCTPUPYIOIINX TTPOSIBICHUE JTABJICHUS
XKUIKOCTH | 3aKoHa [lackans, Harmpumep
IIPOIIECCOB B OPTaHU3ME TPH TITyOOKOBOTHOM
HBIPSTHUAN
4.3 | AtmocdepHoe AtMocdepa 3emiu u DKcrnepuMeHTalIbHOE OOHApYKEHHE
JIaBJICHUE aTMoc(depHoe JaBJICeHHE. aTMOC(EpPHOTO JaBJICHUS.

[IprunHEI cylecTBOBaHUsA

Amnann3 1 00bSICHEHUE ONBITOB U 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 ICHCTBUEM
aTMoc(epHOro J1aBICHUS.

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

Pemenue 3anau Ha pacu€t aTMochepHOTro
JTABJICHUSL.

N3yuenue ycrpoiicTBa 6apomeTpa-aHepouia

4.4

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

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

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

B KHUJIKOCTb.

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

B )KHJIKOCTh YaCTH TeJIa U OT INIOTHOCTH
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 IpUMEHEHNE 3aKOHA
ApxuMena 1 yCJIOBUS IJIaBaHUS TEN.
Koncrtpynposanue apeomerpa ninm
KOHCTPYHUPOBAHUE JIOAKU U ONIPEACIICHUE €€
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 IEPEMEIICHUH Tea

110 TOPU30HTAJIBHON MOBEPXHOCTH.

Pacuér MomHoCTH, pa3BUBaEMON IIPU MOABEME
110 JIECTHUIIE.

Pewrenne 3a1a4 Ha pacy€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 TEXHHKE, a TAKKE

B ’KUBBIX OpraHU3Max.

DKCIEepUMEHTAIBHOE JI0KA3aTeIbCTBO PABEHCTBA
paboT npH MPUMEHEHUHU TPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJI HakTOHHOM MIIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEHEHUE TTpaBUiIa
paBHOBecus pbryara u Ha pacuét KII1/]

5.3 | Mexanuyeckast 4 Mexanuyeckas SHEpTHusl. DKCHepUMEHTAIBHOE ONPe/IeTICHUE N3MEHEHHUSI
SHEPrust Kunetuueckas u KMHETHYECKOW U MOTEHIMAIbHOW SHEPTUU TeNa
MOTEHINAIbHASI SHEPTUS. IIPU €T0 CKaThIBAHUHM 110 HAKIIOHHOM TUIOCKOCTH.
[TpeBpamenue ogaoro Buma | DopmynupoBaHue Ha OCHOBE UCCIEIOBAHUS
MEXaHUYECKOUN dHEPrun 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPTUH.
B IPYroM. 3aKOH OO6cyxaeHue rpaHul NPUMEHUMOCTH 3aKOHA
COXPaHEHUs SHEPTUU COXPAHEHUs SHEPTUM.
B MEXaHUKE Pemenue 3a1au ¢ UCNOIb30BAaHUEM 3aKOHA
COXPAHEHUS YHEPTUU
Hroro o pazgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIIACC
Ne HaumenoBanue KomnuectBo | I[Iporpammuoe conepkanue | OCHOBHBIE BUJIBI IEITEILHOCTH O0yUYaIOIIUXCS
1/ pa3/iesioB U TeEM 4acoB

y4eOHOro npeaMeTa

Pa3znen 1. TensioBbIe ABJICHUSA

11

Ctpoenue u cBOMCTBA
BEILIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BEIIECTBA.
Macca u pa3mMepsl aTOMOB U
MoJsIeKya. OMBbITHI,
IIOATBEPKIALOLINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mopaenu TBEPAOTO, KUJIKOTO
¥ Ta3000pa3HOTO COCTOSIHUH
BEIIIECTBA.
Kpucrannuueckue n
aMmopQHbI€ Tena.
OOBsiCHEHHE CBOMCTB ra3os,
KUJIKOCTEU U TBEPIBIX TEI
Ha OCHOBE IOJIOKECHUH
MOJIEKYJIAPHO-KUHETUYECKOU
teopun. CMaunMBaHue 1
KaNWUISIPHbBIC SIBIICHHUSL.
TennoBoe pacupenue u
cxKatue

Hab6ntonenue v uHTEpIpeTalyst OnbITOB,
CBUJIETEJILCTBYIOLIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHUU BEILIECTBA: OMBITHI C PACTBOPEHHEM
pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 no olieHWBaHUIO KOJIMYECTBA
aTOMOB UJTM MOJIEKYJI B €IMHUIIE 00bEMA
BEILIECTBA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa noamsl Jlykpeuus «O npupoe
BEIICi») C U3J10KEHHEM 000CHOBAHUI aTOMHOM
TUIIOTE3bI (CMBICIOBOE UTeHHE). OLieHKa
yOeIUTEeTbHOCTH STUX 0OO0CHOBAHUM.
OO0nbsicHeHuEe OPOYHOBCKOTO JIBHXKCHUS, SIBIICHUS
mubdy3un v pa3nuyuil MeXIy HUIMH Ha OCHOBE
IIOJIO’KEHUH MOJIEKYJIIPHO-KMHETUYECKON
TEOPUU CTPOCHUS BEILIECTBA.

OO0BsicHEHUE OCHOBHBIX Pa3JIMUMid B CTPOCHUU
ra3oB, JKUIKOCTEU U TBEPABIX TEI

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

OOBsicHEHNE PO KaIWIUISIPHBIX SIBICHUI

JUIS IOCTYIUIEHHS BOJbI B OPTaHU3M PacTEHUI.
HaGuronieHnue, npoBeieHre U 00bsICHEHHE
OMBITOB MO HAOJIOIEHUIO TETNIOBOTO
PacCUIMPEHHUsI ra30B, KUIKOCTEN U TBEPIBIX TEII.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEPIBIX TEJI,
TEKYYECTH KMJIKOCTH (B TOM UYHUCIIE, PA3HUILIbI

B TEKYUYECTH JUIsl Pa3HBIX JKUJKOCTEM),

JABJICHUS Ta3a.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHUS BO3/1yXa OT €ro o0bEMa u
HarpeBaHUs WIH OXJIAXKIEHUS, U X OObSICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHS.
AHanu3 NpakTUYeCKUX CUTyalui, CBSI3aHHBIX

CO CBOMCTBAMM Ta30B, KUAKOCTEH U TBEPIBIX TEN

1.2

Tennosele mpouecchl

22

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

O06o0cHOBaHKE TTPABUII U3MEPCHHSI 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
Oananca. [InaBnenue u
OTBEpICBAHUE
KPUCTAINTMYECKUX 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 KII1/]
TEIJIOBOTO JIBUTATEJIS.
TemnnoBble IBUTATENH U

JEMOHCTPUPYIOIINUX PA3TUYHbIC BUIBI
TEIUIONEPEaun: TeIUIONPOBOIHOCTD,
KOHBEKIINIO, U3ITyuYeHHE.

HccnenoBanue siBneHUs TEMJI000MeHa

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycraHoBIIEHUS TETIJIOBOTO
PaBHOBECHUS MEXIY FOPAYEH U XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHUe) KOIMUECTBA
TEIUIOTHI, TTOJIYYSHHOT'O BOJIOH MPH TEII00OOMEHE
C HarpeThbIM METAJUTMYECKUM ITUITHHIPOM.
Omnpenenenue (MU3MEPEHHUE) yIETBLHON
TEIUIOEMKOCTH BEIIECTBA.

Pemenwe 3amau, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEINIOEMKOCTH

IPU TEIJI000MEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCTIOJIb30BaHUS TETIOBBIX CBOMCTB BEIIIECTB U
MaTepHayioB, HAIPUMED, B IEJIAX
SHEProcOEPeKeHUS: TETITON30ISIINS,
sHeprocoOeperarIye KPoIIi,
TEPMOAKKYMYJIATOPHI U T. 1.

Habmronenue siBjeHui ncapeHus u
KOH/ICHCALIUH.

HccnenoBanue mporecca uCapeHus

PAa3IMYHBIX )KUIKOCTEM.

OObscHeHUE SIBICHUN UCTIAPEHUS U
KOH/ICHCAllMU Ha OCHOBE aTOMHO-
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3alllMTa OKpYKarolen
Cpeabl.

3aKOH COXpaHEHHUS U
peBpaIlCHUs SHEPTUH
B TETUIOBBIX ITpoIIeccax

MOJICKYJIIPHOTO YICHHUSI.
HabGntonenue u 00bsicHEHHE Mpoliecca KUIEHus,
B TOM YHCJIE 3aBUCUMOCTH TEMITEPATYyPhI
KUIICHUSI OT JAABJICHHUS.

Onpenenenue (M3MEpPEHNE) OTHOCUTEIBLHOM
BJIQYKHOCTH BO3/1yXa.

Habmronenue nporiecca rjiaBieHus
KPUCTAJUIMYECKOTO BEIIECTBA, HATIPUMED, JIbJIA.
CpaBHEHUE MTPOLECCOB IIABJICHUS
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IPU HarpeBaHUU aMOP(PHBIX TEJL.

Ornpenenenue (M3MEepeHKE) YASTbHON TETIOTHI
TUTABJICHHUS JIbJIA.

OObsicHEHUE SBIICHUH TUTABICHUS H
KpUCTAJUIU3AIIUU HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yUCHHUS.

Pemenne 3ama4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoOIIeccax
TEeTIoNepeauu MpH TUTABICHUH U
KPUCTAJUTU3AIIH, UCTIAPSHUH U KOHJICHCAIIUH.
AHanu3 CUTyanuii MpakTUYECKOro MPUMEHEHUS
SIBJICHWH TUTABJICHUS U KPUCTAJIN3AIINH,
HaAIMpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepHaioB, COJIeBas TpejIKa u Jp.

AHanu3 paboTel 1 00BICHEHHE MTPUHIUIIA
JEHUCTBUS TETIJIOBOTO JIBUTATEJIS.

Brluucnenue KoJu4yecTBa TeIIOThI,

42



denepanbHas padouas nmporpamma | dusuka. 7-9 kinaccel (0a30BbIi YPOBEHB)

BBIJICJISIFOIIECTOCS IIPU CTOPAHUM PA3TUYHBIX
BUI0B TommBa, u KIIJI aBurares.
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

6

DIIeKTpU3aLUS TEN.

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

3akoHn Kymnona (3aBUCUMOCTh
CHUJIBI B3aUMOJEHUCTBUSI
3apsHKEHHBIX TeJl

OT BEJIMYMHBI 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 M PA3HOMMEHHO 3apsKEHHBIX TEJ.
OOBsiCHEHUE MPUHITUIIA ICHCTBUS YJIEKTPOCKOIIA.
OOBsiCHEHHUE SBJICHUMN JICKTPU3ANN

IIPU COMPUKOCHOBEHUH TEJl U UHAYKIIUEH

C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AIEKTPUYECKUX 3aPsJI0B B BEIIIECTBE.
Pacno3naBanne u 0ObSICHEHHE SIBJICHHUI
AJIEKTPU3AIMY B TOBCETHEBHOM JKU3HMU.
Habmronenne u o0bSICHEHHE ONBITOB,
WUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
3JIEKTPUYECKOTO 3apsa.

Habmroierne onpITOB 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

19

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
napauiesIbHOE€ COeIMHEHUE
POBOIHUKOB.

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

HaGnronenue pa3nuyuHbIX BUIOB JE€HCTBHS
ANEKTPUYECKOr0 TOKAa U OOHAPY)KEHHUE ITUX
BUJIOB JICHCTBUS B IOBCETHEBHOMN KU3HMU.
Halnronenue BO3HUKHOBEHHUS ra30BOT0 pa3psaa
Y DJIIEKTPUYECKOTO TOKA B KUJIKOCTH

COopKa 1 HCTIBITAHHUE HJIEKTPUUECKON LIENU
IIOCTOSTHHOT'O TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3Mepenne aneKTpuyecKoro HanpspKeHUs
BOJIbTMETPOM.

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

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA,
IIPOTEKAIOUIETO YEPE3 PEZUCTOP,

OT COINPOTHUBIICHUSI PE3UCTOPA U HATIPSIKEHUS
Ha PE3UCTOpE.

[IpoBepka npasuiia ClI0KEHUs HAPSYKEHU N
IIPU TIOCJIEIOBATENIBHOM COEIMHEHUHN JBYX
PE3UCTOPOB.

IIpoBepka npaBuia I CHIIBI TOKA

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

AHaJIN3 CUTYyAaIMi TIOCJIEI0BATENBHOTO U
NapajuieIbHOTO COEUHEHHUS] IPOBOJHUKOB

B JJOMAITHUX JIEKTPUUYECKUX CETAX.

Pemenue 3anay ¢ ucnosb3oBanuem 3akoHa Oma
U popMyI pacyéTa SIEKTPUUECKOTO
CONIPOTHBJIEHUS MIPHU MTOCIEA0BATEIBHOM U
napauieIbHOM COCIMHEHUHU MTPOBOHUKOB.
Onpenenenre pabOTHI JIEKTPUIECKOTO TOKA,
IIPOTEKAOLIETO YEPE3 PEZUCTOP.

Ornpenenenre MOIHOCTH AJIEKTPUUECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HanpspKeHUs Ha Hel. Onpenenenue
KIII narpeBaresi.

Uccnenosanue npeoOpazoBaHus JHEPTUU

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

2.3

MarHuTHbIE SIBJICHUSI

ITocTosiHHBIE MAarHUTHI.
B3aumoneiicteue
IMOCTOSIHHBIX MarHUTOB.
MarsauTtHoe noiJie.
MarauTHOE 1ojIe 3eMIIn

HccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS
MMOCTOSIHHBIX MarHuTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHyuTOB MIPU UX 0OBEAMHEHNUU U Pa3/ICIICHUH.
HccnenoBanne MarouTHOTO B3aUMOECHCTBUS
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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 OOBEAMHEHUU U Pa3/IeTICHUU.
[IpoBeaeHne ONbITOB IO BU3yaIU3aldH MOJIS
MOCTOSTHHBIX MarHuTOB.

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

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBHCUMOCTB CUJIbI B3aUMOJEHUCTBUS KaTyLIK!
C TOKOM M 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.

N3yyeHne nelcTBUS SJICKTPOABUTATENS.
N3mepenue KIIJI anexTpoasurarenbHON
YCTaHOBKH.

Pacrnio3znaBanue 1 aHaU3 pa3IM4YHBIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DJIEKTpOMAarHuTHas
WUHTYKIIAS

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

OnbITEI IO HCCJICAOBAHUIO SABJICHUA
BHGKTPOMaFHHTHOﬁ HHAYKIOWHA: UCCIICTOBAHUC
W3MEHCHUN 3HAUCHUS U HaIrpaBJICHUA
HHAYKIIUOHHOI'O TOKa
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CniocoObl oJTy4eHUs
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHHKAX YHEPTUU

Hroro 1o pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KUIACC
Ne HaunmenoBanue KomnuectBo | IIporpammuoe conepxanue | OCHOBHBIE BUJIBI IEATEILHOCTH O0yUYaIOIMINUXCS
1/ pa3/iesioB U TeEM 4acoB

y4ueOHOTO npeaMeTa

Pa3n

eg 1. Mexanndeckue siBJIeHUS

1.1

Mexaaudeckoe
JIIBUOKEHHE U CIIOCOOBI
€ro OIUCaHUI

14

MexaHn4ecKoe IBHKEHUE.
MarepuanbHasi TOUYKA.
Cucrema otcuéra.
OTHOCUTENBHOCTh
MEXAHUYECKOTO JIBUKCHUSI.
PaBHOMepHOE
MPSMOJIMHEMHOE JIBUKEHHUE.
Hepasnomepnoe
IIPSIMOJIMHEWHOE JIBUKECHHUE.
Cpennsiss 1 MTHOBEHHAs
CKOpPOCTB TeJa MpHu
HEPaBHOMEPHOM JIBUKECHHHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CB00OIHOE T1aJIEHUE.
Omngitel [Nanumnes.
PaBHOMEpHOE IBMXKEHNE

10 OKPYKHOCTH.

[Iepuon u yacrora
obOpamenus. Jlunelinas u
YIJIOBasi CKOPOCTH.

AHanu3 u 00CyXJIeHHE Pa3TUYHbIX TPUMEPOB
MEXaHUYECKOTO JABHKCHUS.

OO0cyxaeHue rpaHul IPUMEHUMOCTHA MOJEIN
«MaTepHaIbHas TOUKa».

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
OJTHOTO M TOT'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
T€JI OTCUYETA.

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

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

AHanu3 u o0cyXaeHue crocoooB
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LenTpocTpemMuTebHOE
YCKOpEHHUE

NPUOIMKEHHOTO ONPEIeTICHUS MTHOBEHHOM
CKOpPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBIDKEHU (IIapyKa B )KHIKOCTH, MOJACIIU
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, UZMEPSIIOIIUX CKOPOCTh
(CIUIOMETPOB).

Briuncnienue myTy U CKOpOCTH TIPU
PaBHOYCKOPEHHOM TPSMOJUHEHHOM JBUKCHUU
Tea.

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

IIposepra cunome3swl. eciu

npu pagHOyCKOPEHHOM OBUNCEHUU

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

MIPY PAaBHOYCKOPEHHOM JBUKEHUU

10 HAKJIOHHOM TIOCKOCTH.

W3mepenne meproia M 9acToThl 0OparieHus
TeJa 10 OKPYKHOCTH.

OnpeneneHne CKOpOCTH PABHOMEPHOTO
JBIKEHUS TeJla TI0 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
MaJaoUX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U Ap.)

1.2

B3aumoneiictBue Tei

19

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

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 TPU YMEHBIIIEHUH BIIMSIHUS
JIPYTHUX TEJ, MPETSITCTBYIOMNX JBHKCHUIO.
Amnanus texcra ["anuies ¢ onrcaHuem
MBICJICHHOT'O SKCIICpUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJIHEHHE 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
TeJa ¢ 3aKPEIJIEHHON 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 SIBIICHUN

C MCIIOJIb30BAHUEM BTOPOT0 3aKoHAa HbroTOHA.
Pewenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa HblO0TOHA M MTpaBUIIa CIIOKEHUS CUJL.
Onpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyaruii, B KOTOPbIX HAOTIOIAt0TCS
yrnpyrue negopManuu, 1 uX 00ObsICHEHUE

C UCIIOJIb30BAHUEM 3aKOHa [ 'yka.

Pewenue 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIbKCHUA OT CHJIBI HOPMAJIbHOI'O AABJICHMAA.

OOcy:x1eHne pe3ynbTaTOB UCCIEIOBAHHUS.
Onpenenenue k03pGULIMEHTa TPEHUS
CKOJIbKEHHUSI.

N3mepenue cusbl TpEHUs OKOS.
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Pemenue 3a1a4 ¢ ncnosib30BaHueM GOpMYyJIbI
JUISL CHJIBI TPEHUS CKOJIBKEHMS.

AHanu3 IBUKEHHUS TEJI TOJIBKO MO AEHCTBUEM
CHJIBI TSPKECTH — CBOOOHOIO Na/ICHUS.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CcBOOO/IHOTO MaJIEHUsI OT MAcCChl TeJA.

OneHka BETMYMHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEKTy IBYMsI TEIaMU

(m7st pa3HbIX Macc).

AHanu3 IBUKEHUSI HEOECHBIX TEl

IO/ IEVICTBUEM CHUIIBI TATOTEHUS

(c UCTI0IB30BAaHUEM JOTIOJIHUTEIbHBIX
MCTOYHUKOB UH(POPMALIHH).

Pewenne 3a1a4 ¢ NCMOIB30BaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (HOPMYIIbI

JUTS pacy€ra CUJIbI TSIKECTH.

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

Habmonenue u o0cyx1eHUuEe ONBITOB

10 U3MEHEHUIO BECa TeJIa IPU YCKOPEHHOM
JBUKEHUU.

AHaN3 yCIIOBUI BOSHUKHOBEHHUSI HEBECOMOCTH
U TIEPETPY3KH.

Pewenue 3ana4 Ha onpeneneHue Beca tena

B Pa3JINYHBIX YCIOBUSX.
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AHanm3 cui, TeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OrnpeneneHue NEHTpa TAKECTH PA3IUUHBIX Tell

1.3.

3aKOHBI COXpaHCHHUA

12

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€MJIH.
[TorenunanbHas 3HEPTUS
CKATOMN NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPIruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUHU

HaOmnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOUIUX NIEpeIauy UMITYJIbCa

IIPY B3aUMOJCMCTBUY TEJI, 3aKOH COXPAHEHUS
UMITyJIbCa MPU a0CONIOTHO YIIPYTrOM U
HEYNpPYyroM B3aUMOJECHCTBUU TEN.

AHann3 cuTyanui B OKPYKaroIEn KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3HaBaHue sIBICHNS pEAKTUBHOTO
JIBUYKEHUSA B IPUPOJIE U TEXHUKE.
[IpuMeHeHune 3aK0Ha COXPaHEHUs UMITYJIbCa
JUISl pacyéTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAJIBHOIO B3aUMOIEHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUXKHO).

Pelenue 3a7a4 ¢ MICNOJIb30BaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Omnpenenenre pabOThI CUITBI YIPYTOCTH

IIPU NOABEME Ipy3a C UCIOJIb30BAHUEM
HEIMOABUKHOTO ¥ TOJIBHX)KHOTO OJIOKOB.
N3mMepenne MOIHOCTH.

N3mepeHre NOTeHIMaIbHON YHEPTUU YIIPYTO
ne(OpMUPOBAHHOM MTPYKUHBI.
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N3Mepenre KUHETUYECKOM SHEPTHUM Tea

10 JJIMHE TOPMO3HOTO ITYTH.
DKCNEPUMEHTAIbHOE CPABHCHUE U3MECHEHUS
MOTEHINAJIbHON Y KHUHETUYECKON SHEPTUM TeJla
[IpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTAIbHAS TPOBEPKA 3aKOHA
COXPaHECHUSI MEXaHUYECKON SHEPTUU

MpU CBOOOHOM MaJCHUHU.

[IpyuMeHeHne 3aK0Ha COXPAHEHUS
MEXAHUYECKOM YHEPTUU JJIsl pacyéTra

MOTECHIIMAIBHON U KUHETUYECKOM SHEPTU TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHUYECKOM OHCPIUHA

Hror

0 TIO pa3zeiry

45

Pa3nen 2. MexaHnuyecKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnueCcKue
KOJIcOaHus

6

KonebarensHOE ABUKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHMIi: mepuo,
4acToTa, aMILTUTY/1a.
Marematuyeckui u
PYKUHHBIN MasTHUKH.
[IpeBpamenue seprun
IpH KoJIeOaTeIbHOM
JIBYKEHUH.

3aryxatonue KoeOaHusl.
BoinyxneHnsie koaeOaHus.
Pe3zonanc

HaOmronenne koyiebanuii mox JEUCTBUEM CHUII
TSHKECTU U YIIPYTOCTU U OOHAPYKEHUE
MOA0OHBIX KOJIEOAHUI B OKPY’KAIOIIEM MUPE.
AHanu3 kosie0aHui rpy3a Ha HUTU U

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

HaOmronenne  00bsCHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH IIEpHUoaa
KOJIeOaHMI MMOABEIIIEHHOTO K HUTH TPy3a

OT JIJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHMIA

I'pysa, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py34a.

HaoOmronenue u o0cyx aeHHEe ONBITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTH TIEPHOIA
KOJICOaHMI MPYKMHHOTO MAasSTHUKA OT MACCHI
rpy3a U )KECTKOCTH MPYKUHBI.

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

Pemenune 3ana4, CBSI3aHHBIX C BRIYUCICHHEM
WJIM OIIEHKOW YacTOTHI (TIEpHo/ia) KojieOaHu
H3zmepenue yckoperus c600600H020 NAOeHUs.

2.2

Mexannyeckue
BOJIHBI. 3BYK

MexaHu4eCcKHUe BOJIHBI.
CBoiiCTBa MEXaHUYECKUX
BOJIH. [IpoosnbHbIE U
MOIEPEYHbIC BOJIHBIL. [[muHa
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’KaloIlIeM MHpE.

Habntoienue pacnpocTpaHeHus POJ0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy>K€HHE aHAJOTUYHBIX BUI0B BOJIH

B IIpUpOJi€ (3BYK, BOJIHBI HA BOAE).
Boluncnenve JirHbl BOJIHBI U CKOPOCTH
pacnpocTpaHEHUs 3BYKOBBIX BOJIH.
OKcnepuMeHTAIbHOE ONpeIeIeHUE IPaHuI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOaHMUIA.
HabitoieHue 3aBUCMMOCTH BBICOTHI 3BYKa

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

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

B TEXHUKE (IXOJIOKAITHS, YIBTPa3BYK

B MEJIMIIMHE U JIp.); BBIMIOJTHCHNE 3aJaHII

10 TEKCTY (CMBICIIOBOE UTCHUE)

Htoro no pazaeny

14

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

3.1 | DnekTpoMarHuTHOE 9 DIEeKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHnii, 000CHOBBIBAIOLIUX
noJie u DNEeKTPOMArHUTHBIC BOJHBI. | B3aUMOCBSI3b AJIEKTPUYECKOTO U MAarHUTHOTO
AIEKTPOMATHUTHBIE CoricTBa TIOJIEH.

BOJIHBI AJIEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIBHOE H3yUYEHHUE CBOICTB
[ITxana >IEKTPOMAarHUTHLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcrionp30Banue C TIOMOIIbI0 MOOMIBHOTO TenehoHa).
AIIEKTPOMATrHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Ma.
DNEeKTpOMAarHUTHAs IPUPOJa | AHAIU3 TEKCTOB, OMKUCHIBAIOIIMX MTPOSBICHHSI
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3yYEHHUs B IPUPOJIE:
BoinoBbie 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 9
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Pa3znen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JIydeBas mojenb CBeTa.
HcTounuku cBeTa.
[IpsamonuHeliHOe
pacnpocTpaHEHHE CBETA.
3atmenusa ConHua u JIyHBL.
Otpaxenne csera. [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 UHTEpHpETalUs C UCTIOJIb30BaHUEM
MOHSTUSL CBETOBOTO JIyya.

OOBsiCHEHUE U MOJICIMPOBAHUE COTHEYHOTO U
JYHHOTO 3aTMEHUH.

HccnenoBanne 3aBUCUMOCTH YIJla OTPaKEHUS
CBETOBOTO JIy4ya OT yrJjia MaJeHuUs.

N3yuyenue cBOMCTB U300pakeHUS B INTIOCKOM
3epKa’e.

Hao0mronenne u 00bICHEHHUE OIBITOB

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

Pemienue 3a7a4 ¢ UCMOIB30BAHUEM 3aKOHOB
OTpaXXEHUs U MPETOMIICHHSI CBETa
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4.2 | JIuH3el M ONTHYECKUE
npuOOpPHI

JIunza. Xon mydeu B JIMH3E.
Onrtuueckas cucteMa
doToamnmapara, MUKpOCKOTIa
u Teneckomna. ['na3 kak
ONTHYECKasi CUCTEMA.
bimsopykocts 1
JNaTbHO30PKOCTh

[ToryueHune n300paxeHut C TOMOIIIBIO
cobuparoIel U paccenBarolleH JIMH3.
OmnpeneneHue HOKYCHOTO pacCTOSIHUS U
ONTUYECKON CUJIBI COOUPAIOIIEH JIMH3HI.
AHanu3 ycTpouCTBa U MPUHIMIIA I€HCTBUS
HEKOTOPBIX ONTHYECKUX TPUOOPOB:
dboToanmnapara, MUKpOCKOTa, TEJIECKOTA.
N3ydyeHnue Moaenu riia3a Kak ONTUYECKON
CUCTEMBI. AHAJIN3 SABJICHUHN OJIM30PYKOCTH
1 JaJIbHO30PKOCTH, IPUHLIMIA JEHCTBUS
OYKOB

4.3 | Paznoxenue 0eoro
CBETa B CIICKTP

Paznoxenue 6enoro ceeta
B criekTp. OnbiTel HploTOHA.
CroxeHune CrieKTpaabHbIX
uBeToB. /lucnepcus cBera

Hab0mronenue pasnokeHus 6eJ10ro cBeta

B CHIEKTP.

Hao0mronenne n 00bICHEHHUE OIBITOB

IO MOJYYEHUI0 OEJI0T0 CBETAa MPU CIOKEHUU
CBETa Pa3HbIX LIBETOB.

[IpoBeneHue u 0ObSICHEHHUE OMBITOB

10 BOCTIPUSATHIO I[BETA TPEAMETOB IIPU UX
HaOJII0JICHUH Yepe3 IBETOBbIE (PUIBTPHI
(LIBETHBIEC OYKH)

Hroro no pazuneny

Pasznen 5. KBanTtoBbie ABJIeHUA

5.1 | Ucnyckanue u
HIOTJIOIIEHUE CBETA
aTOMOM

Omnertel Pesepdopaa u

IJIaHeTapHasa MOJ€CJIb aTOMaA.

Monaens atoma bopa.
Hcenyckanue u noryoneHme

OO6cyxnenue 1ienu onbIToB Pesepdopaa

10 MCCJICIOBAHHMIO aTOMOB, BBIIBH)KCHHE
TUTOTE3 O BO3MOXKHBIX Pe3yJIbTaTaX OMBITOB

B 3aBUCHMOCTH OT IPEJIIOJIaraeMOro CTPOCHHS
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cBera aToMoM. KBaHTHI.
JInHenyaTble CIEKTPHI

aToMOB, (hOPMYJIUPOBAHKE BHIBOJIOB

U3 PE3yJIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
bopa o craioHapHbIX OpOUTaX IEKTPOHOB.
Hab6nronenue CruioniHbix U JIMHEWYaThIX
CHEKTPOB M3TYUEHUS PA3IUYHbBIX 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 1o 3a1aHHbIM
MacCOBBIM U 3apsII0BBIM YUCIIAM U

10 TIOJIO’KEHUIO B TIEPUOIUYECKON CHCTEME
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa spa U ero
MOJIO’KEHUS B IEPUOIUNYECKON crcTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-9aCTHUI] TIO TOTOBBIM
dboTorpadusim.

OOHapy>keHue 1 U3MEpPEeHHE PATUAIIOHHOTO
¢oHa ¢ MOMONIBIO TO3UMETPA, OLIEHKA €TO
MHTCHCUBHOCTH.

AHanu3 GMOJIOTUYECKUX U3MEHEHU,
MPOUCXOISIINX MO TSHCTBUEM
pPaZOaKTUBHBIX U3ITYyUYEHH.
Hcnonp3oBaHue painOaKTUBHBIX H3ITy4eHUH
B MEMIIMHE
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5.3 | SnepHbie peakiuu 8 SAnepHblie peakiuu. 3akoHbl | Pemenue 3aga4d ¢ HCHOJIb30BAHUEM 3aKOHOB
COXpPAaHEHM 3apsAI0BOro U COXPAHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
MacCOBOI'O YHCEll. DHEPrUs | Ha ONpefesieHUue pe3yabTaToB SACPHBIX
CBSI3M aTOMHBIX siiep. CBs3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MaccChl ¥ DHEpIruy. Peakuuu | HEeBO3MOXKHOCTHU SIICPHON PEAKIIH.
CUHTE3a U JCIICHUS slep. OueHka SHEpPruu CBSI3M SAEP C UCIOIb30BAHUEM
Ncrounuku sHeprun ConHua | ¢popMynsl DWHINTEHHA.
U 3BE31. SnepHas OOcyxkaeHue nepcrneKTHB UCTI0Ib30BAHUS
sHepreTuka. /lercreus YIIPABJISIEMOT0 TEPMOSAIEPHOIO CUHTE3A.
PaJMOaKTHBHEIX M3JIydYeHHH | OOCYXICHUE TPEUMYIIECTB U SKOJIOTUICCKIX
Ha )KUBbIC OPTraHU3MbI po0JieM, CBSI3aHHBIX C SAEPHOM SHEPreTUKOM
Hroro o pazgeny 17

IHoBTOpUTEILHO-00001aAOIIUI MOAY/Ib. CTpoeHue U 3BOJIIOI U BeesieHHOM.

[loBTOpEHUE N
o0o01IeHne

coJiep KaHus Kypca
busuku 3a /-9 Ki1accel

8

CucremMaTuzanus u
0000111eHHE TPEIMETHOTO
CoJIepKaHUs U OIbITa
NEATENBHOCTH,
npUOOPETEHHOTO

IpY U3YyYEHUU BCEro Kypca
(U3UKHM OCHOBHOI'O 0OOIIETO
00pa3oBaHUs.

[ToaroroBka K OCHOBHOMY
rocyJapCTBEHHOMY
9K3aMeHy 1o (hu3nKe

JU1sl 0OyYarommxcs,
BBIOpABIINX 3TOT YUEOHBII
MIpeAMET

BrinmonHenne yueOHBIX 3a/1aHAK, TPEOYIOIITUX
JIEMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTePU3YIOIMINUX €CTCCTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MIPUMEHEHUS TTOJTYYCHHBIX 3HAaHUI

JUTSl HAYYHOTO OOBsICHEHUST (PU3HUECKUX
SBJICHUM B OKPYKAIOLIEW IPUPOJIE,

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

— MIPUMEHEHUST OCBOCHHBIX
AKCIIEPUMEHTAILHBIX YMEHU I

JUTSL UCCIIeIoBaHuUsT (PU3HUECKUX SIBIICHUH,
B TOM YHCJIE JJI POBEPKHU THUIIOTE3
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Y BBISBJICHHS 3aKOHOMEPHOCTEM.
Periennie pacu€THbBIX 3a/1a4, B TOM YUCI

MMpcaIoJararomux UCIIoJIb30BaAHNC (1)I/IBI/I‘IGCKI/IX

€

MOJIETIEN U OCHOBAHHBIX Ha COJIEPKAHUH

pPa3IUYHBIX pa3AesioB Kypca PU3NKH.
BrinonHeHnue u 3anuTa rpynnoBbIX WK

HMHAWBUAYAJIBbHBIX IIPOCKTOB, CBA3dHHBIX

C COJIEp’)KaHUEM Kypca (PU3UKH

Hroro mo pazaemy 8
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME

INIOYPOYHOE IIVTAHUPOBAHUE

7 KUIIACC
Ne Tema ypoka KosnuecTtBo yacoB Jomaun JJIeKTPOHHBIE HH(PPOBbIE Hara
n/m Beero | Kontpoan | Ipaktn ee o0pa3oBaTe/IbHbIE pecypchl
3aJlaHue
- Hble -yecKHue

padorsl | padoTHI

1. Pu3nka — HayKa 0 IPUPOJIE. 1 0 0 §1,2 bubmmoreka [{OK
dusznueckue siBICHUS Ne 13 https://lesson.edu.ru/lesson/d68

51966-c4bf-4374-8a3b-
664814b67e7d?backUrl=%2F03
%2F07
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du3UYECKHE BEIUYHHBI. 0 § 4, bu6moreka [JOK
W3mepenne Gpu3niecKkux Yup. 1 |https://lesson.edu.ru/lesson/5cdfl
BCJTUYMH. 46c-aa%e-4144-ablb-
a3e425496458?backUrl=%2F03
%2F07
duznveckue npudopsI. 0 §5 bubmnoreka [IOK
[TorpenHoCTh U3MEPECHUM. Ne 20, 22, | https://lesson.edu.ru/lesson/026d
MexayHapoaHas cucreMa 23 fb50-534c-4a68-ae94-
eIMHHLI. ae0d6687485d?backUrl=%2F03
%2F07
JlaGopaTopHnasi padora Ne 1 1 No 32,33,
"OnpeneneHue 1eHbI 25,26
JIETICHUS TIKATBl U3MEPUTEITHLHOTO
npudopa."
JlabopaTtopnasi paGora Ne 2 " 1 Ne 42. 45
N3mepenne 00bEMa KUIKOCTH
TBEpIOro Tena'.
EcTecTBeHHOHAYYHBIN METO 0 §3,6 bubmoreka [JOK
no3HaHus. Onucanue https://lesson.edu.ru/lesson/b05d
(U3NIECKUX SIBICHUH C bf51-f780-4058-b7b7-
TIOMOIIBIO MOJIEIIEH c3aa9646fcde?backUrl=%2F03%
2F07
CtpoeHue BemiecTBa: aToMbl U 0 §7,8 bu6moreka [JOK
MOJICKYJIbI, X pa3Mepbl. OTbITHI, Ne 49, 50, | https://m.edsoo.ru/ff09fe0a
JTIOKa3bIBAIOIINE JUCKPETHOE ol

CTPOCHHUC BCIICCTBA.
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8. JlabopaTtopnas paGora Ne 3 1 Ne 52,54
"OnpeneneHrue pa3MepoB MajbIX
Ten"
9. JIBIO>KCHHME YaCTHIl BEIIECTRA. 0 §9,10 bu6moreka [JOK
CBsI3b CKOPOCTH JIBHYKCHUS Ne 60, 61, https://m.edsoo.ru/ff0a013e
YaCTHUII C TEMIIEPATYPOH. 62
bpoyHOBCKOE IBHXKEHUE,
mupy3us.
10. BzaumopeiicTBre yacTuil 0 §11 bu6mmoreka [JOK
BEIICCTBA: MPUTHKCHNE U Ne 68, 69, | https://lesson.edu.ru/lesson/8803
OTTAJIKUBAHUE. 70 7acl-566a-4b68-9703-
2f4a8f51a0e6?backUrl=%2F03%
2F07
11. ArperaTHble COCTOSHUS 0 §12, 13 bubmuorexa [JOK
BEII[ECTBA: CTPOCHHE Ia30B, Ne 85, 86, |https://lesson.edu.ru/lesson/fca99
KUIKOCTCH U TBEPIBIX 92,93,94 943-4cf2-4ee9-b4ee-
(KpHCTaJUTMYECKUX ) TEIL. d1c0baf82597?backUrl=%2F03
%2F07
12. Mexannyeckoe JBMKCHUE. 0 §14, 15 bu6amoreka IJOK
PaBHOMEpHOE M HEPaBHOMEPHOE Yp. 2 https://m.edsoo.ru/ff0a05c6
TIBUKCHHE. 4)
13. Ckopoctb. CpefHsisi CKOPOCTh 0 §16 bu6moreka [JOK
IPY HEPABHOMEPHOM JIBHYKCHHH. Ymp. 3 https://m.edsoo.ru/ff0a079c
(3,4,5),
«PaBHOYC
KOPEHHOE
JIBUKCHH
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e.
YckopeH
ue»
14. Pacuér nytu u BpeMeHu §17 bubmnoreka [IOK
JIBUKCHHSL. Yp. 4 https://m.edsoo.ru/ff0a0ae4
(3,4,5)
15. SIBnenve nHepru. 3aKOH §18, 19, bu6mmoreka [JOK
MHepIuu. Macca kak Mepa 20 https://m.edsoo.ru/ff0a0c10
WHEPTHOCTH TeJa. Yop. 6
(2,3)
16. [L1oTHOCTH BemiecTRa. § 22, bub6munoreka [JOK
No 213, https://m.edsoo.ru/ff0a0fee
218
17. | Jlabopatopnasi pa6ora Ne 4 " Neo 223,
Onpenenenue mIOTHOCTH 224
TBEpIOro Tenma'.
18. | PacueT macchl u 00beMa Telia 1Mo § 23, bub6mnoreka [JOK
€ro MIOTHOCTH Yup. 8 |https://lesson.edu.ru/lesson/21aa9
(2,3,5) ee4-643c-4bc0-b3a9-
a039679d8fa3?backUrl=%2F03
%2F07
19. | Kourpoasnasi pa6ora Ne 1 o
TeMe "MexaHudeckoe IBUKEHHE.
Macca. IInmotHOCTB".
20. Cuia KaKk XapakTepucTuka § 24 bubmnoreka [IOK
B3aUMOJICHCTBHS TEIL Ne 260, |https://lesson.edu.ru/lesson/c9833
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261 e5f-3400-4fda-a493-
2fcc26043b76
21. SIBeHue TATOTCHUS U CUla 0 § 25,28 bubmoreka [JOK
TSOKECTH. https://lesson.edu.ru/lesson/cd2e8
afa-192d-4ela-a722-
bbca213114bb
22. Cuiia TsDKeCTH Ha ApYrux mia- 0 § 29 bubmuorexa [JOK
HEeTax VYup. 10 |https://lesson.edu.ru/lesson/cd2e8
(2,3) afa-192d-4ela-a722-
bbca213114bb
23. | Cwuna ynpyroctu u 3akoH ['yka. 0 § 26, 30 bubmorexa [JOK
H3MepeHne CHITbI C TIOMOIIIBEO Ne 285, |https://lesson.edu.ru/lesson/1ed4f
JTMHAMOMETDA. 287 €63-567b-4eb7-8746-
618a391b6f85
24. JlabopaTtopnasi pa6ora Ne 5 1 Ne 297,
"OnBIThI, AEMOHCTPUPYIOITHE 298
3aBUCUMOCTD PACTSKCHHUS
(medopmarumn) mpy>kUHBI OT
MPUII0KEHHOMN CUIIBI"
25. Bec Tena. HeBecomocTh 0 § 27,28 bu6moreka [JOK
https://m.edsoo.ru/ff0al778
26. Cuna Tpenus. 0 § 32 bubnmoreka [IOK
https://m.edsoo.ru/ff0alb9c
217. TpeHue CKOJIbKEeHHS U TPEHUE 0 § 33,34 bubmuorexa [JOK
nokosi. Tperue B mpupoze u Ne 359, |https://lesson.edu.ru/lesson/30cca
TEXHHKE 371 5da-b678-4824-8h9e-
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7d39700e9918
28. JlaGopaTopHasi padora Ne 6 1 Neo 358,
"OnbITHI, AEMOHCTPUPYIOIIUE 360, 366-
3aBHCHUMOCTH CHJIbI TPCHHS 370
CKOJIBLKEHHS OT Beca Teja
XapaKTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEN "
29. | Pemenue 3aga4 no teme «CUIIBL 0 Ne 288,
Buner cuin» 298
30. | Cnoxenue cui, HalPaBICHHBIX 0 § 31 bubmoteka [[OK
IO OJTHOW TIPSIMOIA. Ne 317, https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOMAS CHJT. 318
31. Pemenue 3amay mo reme 0 Ne 322,
"PaBHoaelcTBYOIIIAs CUL." 325, 329
32. | Kontpoasnas padora Ne 2 no 0
teMme "Cwnina. Bunasr cuir. "
33. JaBnenune. CriocoObl 0 § 35, 36 bu6mmoreka [JOK
YMEHBIIICHHS U YBEIIUYCHUSI Yp. https://m.edsoo.ru/ff0a20a6
JABJICHUS. 14(3,4
34. JlaBneHue raza. 3aBUCHMOCTD 0 § 37 bubmmoreka [JOK
JIaBJICHMA Ta3a OT 00BEMa, Ne 393, https://m.edsoo.ru/ff0a2376
TEeMIIepaTyphl. 400
35. | Ilepenaua maBieHwus TBEPABIMU 0 § 38, 39 bubmuorexa [JOK
TEJIaMH, KUIKOCTSIMH U Ta3aMHu. https://m.edsoo.ru/ff0a25b0
3akoH [Tackansi.
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36. [TneBMaTHUECKHE MAITUHEI. 0 Jlom. mar.
crp.112
37. 3aBUCUMOCTD JaBJICHUS 0 § 40 bubmmoreka [{OK
KHUJIKOCTH OT TJTyOUHBI. Ne 415, | https://m.edsoo.ru/ff0a2718
416
38. I'mapocratnueckuii mapajaokc. 0 Jom. mar.
ctp. 115
Ne 417
39. Coobmaromuecs CoCy/ibl. 0 § 41 bubmorexa [JOK
Yp. https://m.edsoo.ru/ff0a2970
18(5)
40. I'mapaBnnyeckre MEXaHU3MbI 0 YcTHBIN bu6mmoreka [JOK
orpoc https://m.edsoo.ru/ff0a3136
§ 48, 49
Ne
466,467
41. AtMocdepa 3emnu u 0 § 42,43 bubmuorexa [JOK
aTMOC(epHOe JTaBIICHHE. Ne 431, https://m.edsoo.ru/ff0a2b5a
[IprunHBI CylIECTBOBAHUS Ne 427,
BO3IyILITHOW 000JIOYKHU 3eMJIH. 428
42. | Onbit Toppuuemnu. U3mepenue 0 § 44 bubmmoreka [{OK
aTMOC(EPHOTO JaBJICHUSI. Yp. https://m.edsoo.ru/ff0a2da8
21(1,2,3)
43. [Tpubopsr 1151 n3MepeHus 0 § 45, 47 bubmuorexa [JOK

aTMOC(EPHOTO TaBJICHUS.

https://lesson.edu.ru/lesson/62d0
51e3-f3f8-4ba6-85db-
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5185f96291ca
44, 3aBUCUMOCTBH aTMOC(EPHOTO 0 § 46 bubmmoreka [{OK
JIABJIEHUS OT BBICOTHI HAI Ne 453, https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPS 454
45. Pemenne 3amag mo Teme 0 Ne 414,
«JlaBneHue TBEpIbIX Te, 423
KUIKOCTEH U Ta30B»
46. JleficTBUE KMAKOCTH U Ta3a Ha 0 § 50 bubmoreka [JOK
NOTPYXEHHOE B HUX TEJIO. Ne 490, https://m.edsoo.ru/ff0a3276
491
47. | BrrrankuBaromias (apXumMeaoBa) 0 § 51 bubmuorexa [JOK
cuIa. Ne 485, | https://lesson.edu.ru/lesson/744
499 07ba4-3539-49aa-b084-
55662bf34bb7
48. JlaGopaTopHnasi padora Ne 7 1 No 486,
"OnpenesieHne BHITAIKHABAIOMIEH 487
CHUJIbI, ICHUCTBYIOIIEHN Ha TEO,
MTOTPYEHHOE B JKUJIKOCTB"
49, IInaBanue Te. 0 § 52,53 bu6moreka [JOK
Ne 505, https://m.edsoo.ru/ff0a3a96
506
50. Bo3ayxomnnaBanue. 0 § 54 bubmoreka [JOK
Ne 496  |https://lesson.edu.ru/lesson/e2288
c0c-6331-4db5-al8a-
6d54df19fbcc
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51. | Pemenue 3amau « Apxumenosa 0 Ne 499,
cuia. [imaBanue temn» 494, 520
52. | O6obmenue mo Teme "JlaBaeHne 0
TBEPJBIX TEJN, KUIKOCTESH U
razoB"
53. | KonrpoabHnas padora Ne 3 o 0
teme "JlaBlieHUE TBEPIbIX TE,
JKUIKOCTEHN U ra3oB"
54. Mexanudeckas padora. 0 § 55 bubmorexa [[OK
MorHoCTb Yup. 30 https://m.edsoo.ru/ff0a3f82
(3.4), §
56
VYmp. 31
(4,5)
55. Pemenue 3amau Ha pacuer 0 Ne 586,
pabOThI U MOIITHOCTH. 588
56. [TpocThie MEXaHU3MBI: pblyar, 0 §57 bubmoreka [JOK
0JIOK, HAKJIOHHAS IIOCKOCTb. https://lesson.edu.ru/lesson/0f360
4f7-08b0-4b67-bad6-
db724ddf7634
S57. [IpaBuiio paBHOBECHS phlUuara. 0 § 58, 59, bubmoreka [JOK
60 https://lesson.edu.ru/lesson/0f360
4f7-08b0-4b67-bad6-
db724ddf7634
58. JlaGopaTopnasi padora Ne 8 1 Ne 594,
"HccnenoBanue yclioBUi 595
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paBHOBecHs pplyara’

59. [IpuMeHeHue mpaBuiia § 61 bubmmoreka [{OK
paBHOBECHsI ppIyara K OJIOKy. Ne 596, | https://lesson.edu.ru/lesson/0f36
597 04f7-08b0-4b67-bad6-
db724ddf7634
60. Pemenue 3amau Ha ycinoBue § 589,
paBHOBECHUS pblyara 593
61. | «3o0y0TOC MPABUIIO» MEXAHUKH. § 62 bubmoreka [JOK
https://lesson.edu.ru/lesson/0f360
4f7-08b0-4b67-bad6-
db724ddf7634
62. KIII mpocThIX MEXaHU3MOB. § 65
[TpocThie MEXaHU3MBI B OBITY U Ne 620,
TE€XHUKE. 621
63. JlabopaTtopHnasi pa6ora Ne 9 Ne 622,
"N3mepenne KII/I naknoHnHOM 624
MJIOCKOCTH"
64. Mexanuueckasi SHEPIusi. § 66, 67 bu6moreka [JOK
Kunernueckast v moTeHIMAIBLHAS Ne 637, https://m.edsoo.ru/ff0a4252
SHEPIHsl. 645
65. [IpeBparenre oJHOTO BUAA § 68
MEXaHUYECKOM SHEPTuu B Ne 667, bubmnoreka [IOK
ApyTroii. 3aKOH COXpPaHEHUS 668 https://m.edsoo.ru/ff0a4360
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DHEPTUU B MEXaHUKE.
66. | KourpoabHnas padora Ne 4 o 1 1 0
teme ""Pabora. MOIIIHOCTS.
Oueprus"
67. [ToBTOpEeHME 1 0 0
68. Pezepn 1
OBIIEE KOJIMYECTBO HACOBIIO | 68 4 9
[TPOTPAMME

B 8 kiacce pekoMeHyeM UCIoNb30BaTh PeepaabHy0 padouyro MporpaMMy, COCTABICHHYIO C MOMOIIbI0 KOHCTPYKTOpPA pabodnx

nporpamm. OOpaiiaem Ballle BHUMaHUE, YTO TeMa «DJIEKTPOMAarHUTHAasE UHAYKIU» MepeHeceHa u3 Kypca ¢pusuku 9 kiacca B 8

kiacc. B To ke BpeMs, B MOYpOYHOM IJIAHUPOBAHUU PEKOMEHIyeM YBEITUYHUTh KOJUYECTBO YaCOB HA M3Y4YEHHUE ITOM TeMbI (Ha
YCMOTpPEHHUE YUUTEIs) 3a CUET pe3epBHOro BpemeHu. Pa3nen «CBeToBbIe sBICHUS» OyIeT u3ydaThcs B 9 kiacce.

8 KUVIACC
KosauyecTrBo yacoB © Mara
= U3yYeHust
N e o S
] - = S
Tema ypoka Z iz > DJIeKTPOHHBbIE HU(PPOBbIE
n/n 2 o o o0pasoBaTejbHbIe pecypehbl
= 2 2
=

2 = =
e = < <
) o= s =
Q S = =
== I~ = =¢

OCHOBHBI€ MOJIOXKEHUS 1 0 0 1.09.23

MOJIEKYISIPHO-KNHETUYECKON
TEOPHUH U UX OIBITHBIC

bu6mmoreka I{JOK
https://m.edsoo.ru/ff0a5256
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MOATBEPKACHUA. Macca u
pa3Mep aTOMOB U MOJIEKYI.

Monenu TBEPIOTO, )KUAKOTO U 06.09
2 ra3§06pa3H0I;i[) CO(’JTOHEHﬁ bubnmorexa LOK
https://m.edsoo.ru/ff0a5256
BEIIECTBA
OOBsICHEHHE CBOMCTB TBEPIOTO, 08.09
KHUKOTO U Ta3000pa3HOTO
3 cocioaHm"I BemeCTI;a Ha OCHOBE Bubnuorexa LIOK
. https://m.edsoo.ru/ff0a540e
MTOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
4 Kpucrannnaeckue u amopdubie bubmuorexa [JOK 13.09
Tena https://m.edsoo.ru/ff0a5256
5 CMmaunBaHKE U KallWUISIPHOCTb. bubmuorexa [JOK 15.09
[ToBepXHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5800
6 TennoBoe pacimvpenue u bubmmoreka [IOK 20.09
coKaTue https://m.edsoo.ru/ff0a5530
Temnepatypa. CBs3b 1 22.09
7 TeMHeII))aT;IIfI))BI CO CKOpPOCTBIO § Bubnuorexa LIOK
https://m.edsoo.ru/ff0a5a26
TEIJIOBOTO JIBFKCHHSI YaCTHIT
8 Y T ——— §2 bubmmoreka [JOK 27.09
https://m.edsoo.ru/ff0a5256
9 CnocoObl M3MEHEHUS §3 bu6moreka [JOK 29.09
BHYTpPEHHEH SHEPTUH https://m.edsoo.ru/ff0a5c60
10 Bunsl Termonepenaum. 84 bu6mmoreka [JOK 04.10

TermonpoBoIHOCTh

https://m.edsoo.ru/ff0a6412
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11 Kompexws. Vatviere §4-6 bu6moreka [JOK 06.10
HivtL EEIY https://m.edsoo.ru/ff0a65c0
12 KonmaecTBo TEImIOTHI. §7-8 bubmmoreka [JOK 11.10
VY aenbHas TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
y ;’pra[lEHeglI\/I/Ie HTiIHJTIoHBJ(I)r;) Oamanca. §8 BuGmorexa LIOK 13.10
CHIO0bNE CHIIOBO® https://m.edsoo.ru/ff0a7088
paBHOBECHE
eHIeo Ue P CU © https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpSTYEil BOJIbI
PacueTt xonuuecTBa TEIIOTHI, §9, ymp. 8 20.10
15 HE0OXOIMMOTO JIJIsl HarpEeBaHUS
TeJa U BBIJIEISIEMOTO UM TIPH
OXJIXKICHUH
o1 [Tomr. §1- 25.10
" :J'Ioaﬁoé)a(:oepﬂzﬂ p:ﬁoTzuN . OBT. § BuGmorexa LIOK
i JICHU JLHOM
pea 7 | https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 Dueprus Tommea. Y aeabHas §10,ymp. | Bu6mmorexa LIOK 27.10
TETUIOTA CrOPaHUS 9 https://m.edsoo.ru/ff0a7b5a
18 Kounrpoabnasi padora Ne 1 mo bubmuorexa [JOK 08.11
Teme «OcnoBbl MKT» https://m.edsoo.ru/ff0a71d2
[InaBneHue U OTBEpCBAHUE §12-15, BuGmorexa LIOK 10.11
19 KPUCTaJUIMYECKHUX TEN. yap. 12(4)

VY nenpHAasA TEIUIOTA TUIABJIEHUS

https://m.edsoo.ru/ff0a72fe
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20

[TapooGpa3zoBanue u
KoHAeHcanus. Mcnapenue

§16-17

bu6moreka [JOK
https://m.edsoo.ru/ff0a740c

15.11

21

Kunenwue. Y aenpHas Temiora
napooOpa3oBaHus U
KOHJICHCAIIMH. 3aBUCHMOCTD
TEeMITepaTyphbl KATICHUS OT
aTMOC(EpHOTO JTaBICHUS

§18,20

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

17.11

22

BrnaxnocTts Bo3myxa.
OrnpeneneHne OTHOCUTENBHOU
BJIQYKHOCTHU BO3/yXa

§19

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

22.11

23

Pemtenune 3amau Ha
OTIPEICJICHUE BIAXKHOCTH

BO3/yXa

24.11

24

[TpunHIUIIBE pabOTHI TETIOBBIX
nsurareneid. [laposas TypOuHa.
JIBurarenb BHyTPEHHETO
CropaHus

§21-23

29.11

25

KIIJI TerutoBoro aBuraress.
TeryioBbIe ABUTATENIN U 3aIlATa

OKpY>Karolen cpebl

§24

bu6morexa IJOK
https://m.edsoo.ru/ff0a7c7c

01.12

26

3aKOH COXpaHEHUSs U
MIPEBPAICHUS SHEPTHUH B
TEIUIOBBIX MpoIleccax

§11

06.12

27

[ToaroroBka K KOHTPOJIBHOM
pabote o Teme "TeruioBbie

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

08.12
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sBinenusa. MI3smenenne
arperaTHbIX COCTOSIHUI
BelecTrna"

28

KontpoabHast pabora Ne2 mo
TeMme "TemioBble siBJIeHMHSI.
HN3meHeHue arperaTHbIX
cocTosiHMM BemecTBa'

bu6moreka [JOK
https://m.edsoo.ru/ff0a86ae

13.12

29

Onekrpusanus Ten. J[Ba pona
ANEKTPUUECKUX 3apsiIOB

§25

15.12

30

BzanmopericTBue 3apsyKEeHHBIX
ten. 3akoH Kynona

§26

20.12

31

DIIEKTPUYECKOE TOJIE.
Hanpsxennocts
AIEKTPUYECKOTO TTOJIA.
[IpuHumn cynepno3unuu
BJIEKTPUUYECKUX TTOJIEN

§27

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

22.12

32

Hocurenu snekrpuyeckux
3apsiIoB. DJIEMEHTAPHBIN 3apsil.
Crpoenue atoma

§28-29

bubmoteka [IOK
https://m.edsoo.ru/ff0a8a0a

27.12

33

[IpOBOIHUKH U AUDIEKTPUKH.
3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsiaa

§30-31

29.12

34

Pemenue 3ama4 Ha IpUMEHEHNUE
CBOMWCTB JIEKTPUYECKUX
3aps10B

bubmoteka [IOK
https://m.edsoo.ru/ff0a8ef6

10.01
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DJIEKTPUYECKUM TOK, YCITOBUS §32-33 12.01
35 €ro CyIIECTBOBAHMUSI. bubmorexa [JOK
VIcTOYHHKH AIEKTPUIECKOTO https://m.edsoo.ru/ff0a90cc
TOKa
36 JleficTBUS DIIEKTPUUYECKOTO TOKA 335 Bubmuorexa LIOK 17.01
https://m.edsoo.ru/ff0a95a4
37 DJIEKTPUUECKUM TOK B §34 bu6moreka [JOK 19.01
MeTallIax, ;KHIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a96b2
38 DJIeKTpUUYECKas 1ETb U €€ §33,36 24.01
COCTaBHBIC YaCTH
Cuna Toka. JlabopaTopHasn 37-38 26.01
39 padora Ne2 "I/IsMiperIe u § bubmorexa LIOK
. https://m.edsoo.ru/ff0a9838
peryJIMpoOBaHUE CUJIbI TOKA
40 DIIEKTPUYECKOE HAMPSIKEHUE. §39 31.01
BonbT™meTp.
o | —— O e 020
| https://m.edsoo.ru/ff0a8bd6
HaIPSHKCHUS
ConpoTuBjeHHE TPOBOTHHUKA. 43 07.02
42 V)IeJIzBHoe conpOTIEBJIeIfI/Ie § Bubmorexa [OK
https://m.edsoo.ru/ff0a9e14
BCIIECTBA
3aBUCUMOCTH CHJIBI TOKA OT 44 09.02
43 HanpsokeHus. 3akoH OMma 1 § bubmorexa HOK
https://m.edsoo.ru/ff0aa738
ydacTKa IeIu
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JlabopaTopHnasi padora Ne 4 §46 14.02
"UccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UAYIIETO Yepe3 bubmnoreka [JOK
44
PE3UCTOP, OT COMPOTUBIICHHUS https://m.edsoo.ru/ff0aa738
pe3ucTOpa M HANPSHKCHUS Ha
pesucrope”
ITocnenoBatenbHOE § 48 bu6moreka [JOK 16.02
45
COCIMHCHHSI IIPOBOIHHKOB https://m.edsoo.ru/ff0aad4a
46 [TapamnensHoE cOeAMHEHUS § 49 bubmorexa [JOK 21.02
IIPOBOTHUKOB https://m.edsoo.ru/ff0aa04e
Pemenue 3aay Ha IpUMEHEHUE 28.02
47 3akoHa OMa I pa3IMYHOrO
COCTMHEHMSI IPOBOTHUKOB
Pab6ora u MomHOCTh §50-51 bu6moreka [JOK 01.03
48
AJIEKTPUICCKOTO TOKA. https://m.edsoo.ru/ff0aaa58
§53 bu6moreka [JOK 06.03
49 Jaxort Jlaxoyi-Jlera https://m.edsoo.ru/ff0aadle
JlabopaTtopnasi paGora Ne 5 13.03
50 "OnpeneneHre MOITHOCTH bu6mmoreka [JOK
SJIEKTPHUYECKOTO TOKA, https://m.edsoo.ru/ff0aaf8a
BBIJICJISIEMOI Ha pe3ucTope’
DneKkTpudecKre 1enu u §55-56 15.03
51 NOTPEOUTENH IIEKTPUUECKON bubmuorexa [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab124
3aMbIKaHHE
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[ToaroToBka K KOHTPOJIBHOU 20.03
paboTe no Teme

59 "DneKTpuyYecKue 3apsibl. bubmorexa [JOK
3apsoKeHHBIE Tella U UX https://m.edsoo.ru/ff0ab3e0
B3aumMoaencTBus. IlocTOSIHHBIN
AIEKTPUYECKUN TOK"

KontpoabHast padora Ne 3 o 22.03
TeMe ""DileKTpuUYecKHne

53 3apsiabl. 3apsisKeHHbIE TeJIa U bu6moreka [JOK
HX B3aNMOEHCTBUA. https://m.edsoo.ru/ff0ab660
IoCcTOSIHHBIN JJIEKTPUYECKUI
TOK"

54 ITocTositHHBIE MAarHUTHI, KX §60 bu6moreka [JOK 03.04
B3aUMO/ICHCTBHE https://m.edsoo.ru/ff0abd2c
MarsauTtsoe nojie. MarHuTHOE 61 05.04

55 noJjie 3eMJId U €ro 3HaYCHHUE § bubmorexa LIOK

https://m.edsoo.ru/ffOabea8
JUIS )KU3HU Ha 3eMiie

56 OmnbIT Dpcrena. MarHutHoe §57-58 10.04
M0JI€ BJIEKTPUYECKOTO TOKA
MarauTHoOE moJjie KaTyIIKH C 59 12.04

57 ToKOM. [Ipumenenue ’ § Bubnmorexa [IOK

https://m.edsoo.ru/ff0ac3d0
AJIEKTPOMArHUTOB B TEXHUKE.
DJIEKTPOIBUTATENb § 62 Bu6morexa LIOK 17.04

58 MOCTOSTHHOTO TOKa. M3yueHue

I[CﬁCTBI’IH MAarguTHOT'O ITOJIA Ha

https://m.edsoo.ru/ff0acOba
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IMPOBOJHUK C TOKOM.

59

Hcnonn3oBanue
AJIEKTPOABUTATEIICH B
TEXHUYECKUX YCTPOMCTBAX U HA
TPaHCIIOPTE.

bubmmoreka [JOK
https://m.edsoo.ru/ff0acld2

19.04

60

Omnerter apanest.

§39 (9
KJ1acc)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

24.04

61

3aKOH 3JIEKTPOMAarHuTHOU
nHaykuuu. [Ipasuio Jlenna

§40 (9
KJ1acc)

bubmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

26.04

62

Onexrporeneparop. CriocoOsl
MOJTYYEHUS DJIEKTPUYECKON
DHEPIUH.

§42 (9
KJ1acc)

03.05

63

DIIEKTPOCTAaHIIUU Ha
BO300HOBJISIEMBIX UCTOUHHUKAX
HEPTUU

10.05

64

[ToaroroBka Kk KOHTPOJIBHOU
paboTe 1Mo Teme
"DeKTpUYECKUEe U MarHUTHBIC
siBJICHUS "

15.05

65

Kounrpoasnas padora Ne 410
TeMe ""JJIeKTpUYeCKue 1
MArHUTHbIE siBJIeHUus"

bu6moreka [JOK
https://m.edsoo.ru/ff0acb14

17.05

66

PesepBHbiii ypok. PaGoTa ¢
TekcTaMu 10 teMe '"'TerioBeie

bu6mmoreka I{JOK
https://m.edsoo.ru/ff0acc5e

22.05
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aBieHusa"

Pe3epBHbiii ypok. Torosas 1 0 0 bubmmoreka [{OK 24.05

67
KOHTPOJIbHAs paboTa 3a 8 Kjacc https://m.edsoo.ru/ff0acdc6

Pesepubiii ypok. Pabora ¢ 1 0 0
TEKCTaMH 10 TeMaM

68 "MarHuTHbIE SIBJICHUA" U
"IToCTOAHHBIN TEKTPUUECKUIA

TOK

OBLIEE KOJIMYECTBO HACOBIIO (68 |4 5
[TPOI'PAMME

B 9 krnacce pexomeHayeM HCIOIL30BaTh MPUMEPHYIO pabOuyi0 MporpamMmy, B KOTOPYIO BHOCHUM HW3MEHEHUS U3 deaepalbHON
paboueit mporpaMMBbl, COCTABICHHOW C TIOMOIIBI0 KOHCTPYKTOpa pabodnux MporpaMM, B YaCTHOCTH, K pasneny «OnTukay, a TiaBy
«Ctpoenue u 3Boitonns BeeneHHo» He UCKITI0YaeM.
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9 KJIACC
Ne Tema ypoka KoJsm4yecTBo yacos JJIEKTPOHHBbIE Mara
n/n Bcero | Koutpoabhnblie | [IpakTnueckue | lomammuee | uugpoBbie HU3Y4eHUs
padoTbI padoThI 3aJlaHHue o0pa3oBaTeJIbHbIE
pecypchbl
1 MarepuanbHas Touka. Cucrema 1 0 0 § 1 VYop.1 01.09.23
OTCYETA.
[lepememenue 0 0 § 2 Ymop. 2 | bubnuoreka [IOK | 05.09
2 1 https://m.edsoo.ru/f
fO0ad474
OnpeneneHne KOOPIUHATHI 0 0 § 3 Vop. 3 | bubmaumoteka [IOK | 07.09
3 | IBMOKYIIETOCS TeJa. 1 https://m.edsoo.ru/f
f0ad19a
ITepemelienue npu 0 0 § 4 VYmp. 4 09.09
4 | OpsIMOJIMHEHHOM PaBHOMEPHOM 1
JIBUOKCHHH.
[TpsimonmHeitHOE 0 0 § 5 Ymp. .5 | bubmuoreka [IOK | 12.09
5 | paBHOYCKOPEHHOE JIBH)KCHHE. 1 https://m.edsoo.ru/f
Yckopenue. f0ad8d4
CKOpOCTh MPSIMOJIMHEHHOTO 0 0 § 6 Yop. 6 14.09
6 | paBHOYCKOPEHHOTO JBUKCHHUS. 1
I'padux ckopoctu.
[Tepemernienue npu 0 0 § 7 Yup. 7 15.09
[/ | IpAMOJMHEITHOM 1
PaBHOYCKOPEHHOM JIBHYKEHUH.
8 Pemenue 3anau Ha pacyeT 1 0 0 CoopHuk 19.09
nepeMelIeHHsI, KOOPIUHATHI IPH 3agaq NeNe
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PaBHOYCKOPEHHOM JIBUKEHUH. 1449, 1454,
1457

[Tepemernienue Tena mpu 0 § 8 Yop. 8 | bubmoreka [JOK | 21.09
9 IPSIMOJIMHEHHOM https://m.edsoo.ru/f

PaBHOYCKOPEHHOM JIBH>KEHUU fOael76

0e3 HayaJIbHON CKOPOCTH.

JlaGopaTopHnas padora 1 §6,88 bubmuoreka [JOK | 22.09

Nel"OmnpeneneHrue yCKOPESHHS https://m.edsoo.ru/f
10 | renma mpu paBHOYCKOPEHHOM fOadb18

JBYKCHHUH 10 HAKIIOHHOU

TJIOCKOCTH.

PaBHOMEpHOE ABUXKEHUE T10 0 §17,§ 18 26.09
11 | OxpyxHOCTH. CO0. Ne

LlenTpocTpeMuTenpbHOE 1630

YCKOpEHHE.

PaBHOMEpHOE IBMKCHHE 11O 0 § 18 ymp. 28.09
1o | OKPYKHOCTH. [lepuon u yacToTta 18 (1-4)

oOpaienus. JIuneitHas u

YTJI0Basi CKOPOCTH.

OTHOCUTENBHOCTD IBUKEHUS. 0 § 9 ymp. 9 29.09
13 | IToaroroBka k KP mo teme 1-4)

«KunemaTtukay.
14 Kounrpoasnas padora Nel no 0 §§1-9 03.10

teme "Kunemartuka'.

NHepunaibHbIe CUCTEMBI 0 § 10 ymp. bubmoreka [JOK | 05.10
15 | orcuera. [lepBbiii 3ak0H 10 https://m.edsoo.ru/f

Hrrotona. Bextop cuibl. fOaeca2

Bropoii 3akon HetoToHa. 0 § 11 ymp. 06.10
16 | PaBHOmelcTBYIOIAS CHTIA. 11

C6. Neo
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1633
Tpetuit 3akon HeroToHa. § 12 ymp. bubmuorexa [IOK | 10.10
17 | Cyneprno3umnus CHUI. 12 https://m.edsoo.ru/f
fOaee28
Pemienue 3a1au Ha IpUMEHEHUE CO6. NeNe bubmuoreka [JOK | 12.10
18 | 3axkonoB HeioTOHA. 1519, 1551, | https://m.edsoo.ru/f
1556 fO0af738
19 CBo0OoIHOE TIaJIeHHE TeTl. §§ 13, 14 13.10
yop. 13
Cuna ynpyroctu. 3akoH 'yka Hor. bu6moreka [JOK | 17.10
20 Marep. https://m.edsoo.ru/f
fOaf8be
Pemenue 3amau mo teme "Cuna CO6. NeNe 19.10
21 | ympyroctu". 285, 287,
288
JlaGopaTopnas paGora Ne2 CO0. Ne bubmmoreka [JOK | 20.10
22 | "OnpeneneHne )eCTKOCTH 1560 https://m.edsoo.ru/f
PYXHUHBI'". f0af044
23 Cuna TpeHus Hor. 24.10
Marep.
Pentenue 3amau mo teme " Cuiia C0. NeNe bubmorexka [JOK | 26.10
24 | tpenus". 1531, 1532, | https://m.edsoo.ru/f
1585 fOaf5f8
JlaGopaTopHasi padora Ne3 CO0. Ne bubmoreka [JOK | 27.10
25 | "Omnpenencuue ko3ddunmenra 1631 https://m.edsoo.ru/f
TPCHHSI CKOJILKCHHS . fO0af33c
Pemenue 3a1a4 1o reme CO6. NoNe butmmoreka [{OK
26 | "3akonsl Herorona. Cuna 1545, 1552, | https://m.edsoo.ru/f
ynpyroctu. Cuiia TpeHHs. 1562 fOafe36
27 | Cuna TSDKeCTM M 3aKOH § 15 ymp.
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BCEMUPHOTO TATOTCHUSI. 15
Pemenne 3amau no teme "Cuia § 16 ymp. bubmuotexa [JOK
28 | TSHKECTH M 3aKOH BCEMHPHOTO 16 https://m.edsoo.ru/f
TATOTCHHUSL. fOb02b4
[lepBasg kocMHU€ECKasi CKOPOCTb. § 16 ymp. bubmoteka [JOK
29 | HeBecoMOCTbh 1 TIEpETPY3KH. 19 https://m.edsoo.ru/f
fOb0408
PaBHOBeCHe maTepuanbHOU Jlom. bu6moreka IJOK
TOYKH. AOGCOIIOTHO TBEPAOL Marep. https://m.edsoo.ru/f
30 | remo. PaBHOBecue TBepIOro Tena CO6. NeNo fObO6ec
C 3aKPEIICHHON OChIO 696, 615
BpaIICHHUS.
MowmenT cuinbl. LleHTp TsxecTu. CO6. NeNe bubmuotexa [JOK
Pemenne 3amaq mo Teme 588,594, | https://m.edsoo.ru/f
31 | «PaBHOBecHe TBEpIOro Tea C 595 fObO7fa
3aKPETJIEHHON OChIO
BpAITICHUS.
IToaroroBka K KOHTPOJBLHOM CO. NeNe bu6mmoreka IJOK
32 pabote 1Mo Teme "MexaHu4eCcKoe 1508, 1530 | https://m.edsoo.ru/f
IBIKeHUe. B3auMoencraue fOb096¢c
TeJ.
Kounrpoannas padora Ne2 mo §§ 10-16
33 | teMe "3aKOHBI B3aUMOJIEHCTBUS
W IBYOKCHUS Tell'.
Nmnynse Tena. 3akoH § 20 ynp. bubmmoreka [JOK
34 | coxpaHEHHUS UMITYJIbCA. YTIPYroe 20 https://m.edsoo.ru/f
Y HEYNPYroe B3auMOJICHCTBHE fOb0a84
Pemenue 3amad Ha 3aK0H CO6. NeNe bu6mmoreka IJOK
35 | coxpaHEHHUS UMITYJIbCa 1695, 1696, | https://m.edsoo.ru/f
1699 fOb0db8
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PeakTtuBHOE nBUKEHUE. PakeThl. 0 § 21 ymp.
36 VYpok-koHbepeHIms 21
«PeakTuBHOE JBUKEHUE B
MIPUPOJIE | TEXHUKEY.
Mexannueckas paboTa u 0 Jorm.
MOIITHOCTb Martep.
37 C6. NoNe
535, 536,
559
PaGota cuibl TSKECTH, CHIIBI 0 § 22 lon. | bubmoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSI. Marep. https://m.edsoo.ru/f
38 CO0. NeNe fOb0c32
537, 564,
543
JlaGopaTopnas paéora Ned 1 C0. NoNe
"Onpeaenenne padOThI CHITBI 573,575
39 | TpeHus mpu paBHOMEPHOM
JBYDKEHUH Tea 10
TOPHU30HTATIBHON NOBEPXHOCTH .
CBs13b DHEPTHH U PaOOTHI. 0 § 22 Jlon. | bubmmoreka [IOK
40 [ToreHnmaapHAs SHEPTH. matep. CO. | https://m.edsoo.ru/f
NoeNe 573, | fObl12fe
574
Kunernueckas sHeprusi. 0 § 22 mor.
a1 Teopema 0 KuHETHYECKOUN matep. CO.
SHEPIUu NoNe 655,
659
42 3aKOH COXpaHEHUs 0 §22 ymp. 22
MEXaHWYECKON IHEPTUH.
43 | Pemenue 3a/1a4 Ha 3aKOH 0 (C6.NoNo
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COXpaHECHHSI MEXaHUUECKOM 668, 669,
DHEPIUH. 673,
JlaGopaTopHasi padora NeS 1 CO6. NeNe
44 | "VM3yueHue 3aKOHA COXPaHEHUs 670, 674
sHeprun"
KonrpoabHas padora Ne3 no 0 §§ 20 — 22 | bubnuoreka [JOK
45 | Teme "3aKOHBI COXpaHCHUS" https://m.edsoo.ru/f
fOb12fe
16 KonebarenbHoe IBIKEHHUE U €TI0 0 § 2 yop. 23
XapaKTEPUCTUKU § 24
3aTyxaroIue KojaeoaHus. 0 §§ 26,27 bu6moreka IJOK
47 | BeIHYXJCHHBIC KOJICOaHHS. https://m.edsoo.ru/f
Pe3onanc f0b1858
MaremaTH4eCKUi U IPYKUHHBINA 0 § 25
48 | MAATHHKH C0. NoNe
1718, 1719,
1733
[IpeBpailienrie 3HEprun npu 0 § 25 ymp. bubmuotexa [JOK
49 | MeXaHMIecKux KOJIeOaHUIX 25 https://m.edsoo.ru/f
CO0. NeNe f0b20f0
1735, 1737
JlaGopaTopHasi padora Ne6 1 CO6. NoNe
50 "OnpeneneHue 4acToThl U 1728 -
nepuojia Kojaeoanuit 1730
MPY>KUHHOTO MasiITHUKA"
JlaGopaTopHasi padora Ne7 1 CO6. NoNe bubmmoreka [JOK
"TIpoBepka HE3aBUCUMOCTH 1740 — https://m.edsoo.ru/f
51 | mepuona konebaHuii rpy3a , 1742 fOb197a
MOIBEIIICHHOTO HAa HUTH , OT
Macchl rpy3a’
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Pacnipoctpanenue konebanuii B 0 § 28 C0.
52 | cpene. BoHbl NeNe 1716,
1750
53 Jlimaa BosHBL. CKOPOCTH 0 § 29 Ymp.
pacrpoCTpaHeHHUs BOJH 27
VYpok — koHpepeHHs 0 § 28 CO.
54 "MexaHU4YeCKHUE BOJIHBI B Nel767
TBepaoM Tene. CeilcMuueckue
BOJIHBI"
3Byk. Pacnipoctpanenue u 0 §§ 30, 32
55
OTpa)KCHHUE 3BYKa Yup. 30
Yok - uccnenoBaHue 0 CO0. NoeNe
56 | "HaOmroneHue 3aBUCUMOCTH 1751 —
BBICOTHI 3BYKa OT YaCTOTHI " 1757
['poMKOCTB 3ByKa M BHICOTA 0 §§ 31, 33
57 .
TOHA. AKYCTUYECKUN PE30HAHC Ymp. 29
Ypoxk- KoHpepeHITHs 0 C06. NoNe butmoreka [JOK
58 | "VYupTpa3Byk u nH(pa3ByK B 1777, 1778, | https://m.edsoo.ru/f
MIPUPOJIC U TEXHUKE 1759, 1760 | fOblaec
KonTpoJabnas padora Ne 4 no 0 §§ 23 — 33 | bubmoreka [IOK
59 | Teme "MexaHuuyeckue https://m.edsoo.ru/f
KOJICOaHUs ¥ BOJIHBI. 3BYK'". fOb197a
MarauTtHoe 1mojie. MarauTHoe 0 §§ 34, 35
60 | mose 3eMiIM M €ro 3HAYECHHUE I VYmp. 31, 32
YKA3HU Ha 3eMIJIe.
OO0HapyXeHrue MarHUTHOTO TTOJIS 0 §§ 35, 36
61 | MO ero JIEUCTBUIO HA VYmp. 33
anexTpuyeckui Tok. IIpasuio
JIEBOU PYKH.
62 | UHayK1ust MarHUTHOTO TIOJIS. 0 §§ 37, 38
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MarauTHbIN NOTOK. Ymp. 34, 35
SIBiIeHME AIIEKTPOMArHUTHON § 39 Vop. | bubmuoteka [OK
63 | MHIYKIUY. 40 https://m.edsoo.ru/f
fOb21fe
64 Hanpagnenne nHIyKIIMOHHOTO §§ 40,41
toka. [Ipasuno Jlenna. Ymp. 37, 38
Onexrporenepatop. CriocoObl § 42 Yup.
MTOTYYEHHUS SIIEKTPUUECKON 39
65 |»sHepruu. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX UCTOUHHUKAX
SHEPIUM.
66 DIJIEKTPOMArHUTHOE TIOJIE. §§ 43,44
OIEeKTPOMAarHUTHBIC BOJIHBI. Yop. 40, 41
CBolCTBa 3JIEKTPOMArHUTHBIX §§ 44,45, | bubmuoreka [IOK
BOJIH Y POK-KOH(pEpEHITUs 46 https://m.edsoo.ru/f
67 "[IIkasa 2IeKTPOMarHUTHBIX fOb23ca
BOJIH. Mcnonb30BaHue buomoreka IIOK
AJICKTPOMArHUTHBIX BOJIH JIJIS https://m.edsoo.ru/f
COTOBOM CBsi3H". f0b25f0
Pemenune 3amau Ha onpeneneHue CO6. NeNo
68 | 4acTOTHI M JJINHEI 1842, 1843,
AJIEKTPOMArHUTHOM BOJIHBI. 1844, 1845
DJIEKTpOMarHuTHas IpUpoIa § 47
68 | cera. CKOpOCTh CBeTA.
BosiHOBEIE CBOMCTBA CBETA.
[Ipenomnenue ceera. § 48 Yp.
69 | ®usndeckuit CMBICI TOKA3aTeIs 44
MPEJIOMIICHMUSL.
[TonHOE BHYTpEHHEE OTPAKEHUE § 48 bubmmotexa [JOK
70 _
csera. VMcnonp30BaHKe MOJIHOIO Jom. https://m.edsoo.ru/f
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BHYTPEHHETO OTPAKEHUS B MaTep. fOb2abe
ONTUYECKUX CBETOBOJIAX.
JlaGopaTopnas paGora Ne§ 1 CO6. NeNe
"UccnenoBanue 3aBUCUMOCTHU 1344 —
71 | yria nmpenomIIeHus: CBETOBOTO 1346
Jyda OT yrIJia TaJeHus Ha
I'paHuIe "BO3TyX-CTEKIIO".
Ypoxk-koHbpepeHIus 0 C06. NoNe
"Mcnonp30BaHUE MOJTHOTO 1335 -
/2 | BHYTPEHHETO OTPAXKCHUS: 1337
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b."
JIunzel. [locTpoenue 0 Jom. bubmoreka IIOK
n300paKeHU B JIMH3AX. Matep. https://m.edsoo.ru/f
73 C6. NeNo fOb2fe6
1361 — bubmoreka IIOK
1363 https://m.edsoo.ru/f
fOb2c6e
Paznoxxenue 6emoro cBera B 0 § 49 Ynp. | bubmmoreka [IOK
cnektp. OnbiTel HptoTOHA. 45 https://m.edsoo.ru/f
74 CrnoxeHue CIeKTpaIbHBIX fOb31d0
uBeToB. /lucnepcus ceera. butmmoreka [{OK
https://m.edsoo.ru/f
fOb3658
JlaGopaTopnasi paGora Ne9 1 Hon bubmmoreka [JOK
"ONBITHI IO PA3JIOKEHHUIO OEIOTO Marep. https://m.edsoo.ru/f
75 | CBETA B CIIEKTP U BOCTIPHATHIO fOb38c4
1[BETa MPEIMETOB IIPH UX
HaOJI0JICHUH Yepe3 [IBETOBHIC
bunbTpel".
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https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4

denepanbHas padouas nmporpamma | dusuka. 7-9 kinaccel (0a30BbIi YPOBEHB)

Ypoxk-nipakTukyM "BosHOBBIE 0 0 Jom.
76 | cBOIicTBa CBETa: AWCIIEPCHS, Marep.
uHTepdepeHus u gudpakims'.
Omnsitel Pesepdopaa u 0 0 § 52 bu6moreka [IOK
77 | miaHeTapHas MOJEIb aToMa. https://m.edsoo.ru/f
fOb3aea
[Toctynater bopa. Monens 0 0 § 51 bubmuorexa [JOK
78 | atoma bopa. https://m.edsoo.ru/f
fOb3c5¢c
Hcnyckanue U moronieHue 0 0 § 50 bu6mmoreka IJOK
cBeTa aToMoM. KBaHTEHI. https://m.edsoo.ru/f
79 JIuHeyaThie CIIEKTPHI. fOb3c5¢
bubmoreka IIOK
https://m.edsoo.ru/f
fOb3c5c¢
80 | PannoakTUBHOCTE U €€ BUJBI. 0 0 § 52
CtpoeHHEe aTOMHOTO sIpa. 0 0 §§ 55, 56 bubmotexa [JOK
81 | HykioHHast MOJIEb. Yp. 48 https://m.edsoo.ru/f
fOb3f2c
PannoakTuBHbBIE MPEBPAILICHMUS. 0 0 § 53 Yop. | bubmmoteka [JOK
82 | U3otomsl. 46 https://m.edsoo.ru/f
fOb444a
Penrenue 3amad mo reMe: 0 0 C0. NeNe bubmoreka IIOK
83 | "PagmoakTHBHBIC 1859 — https://m.edsoo.ru/f
npeBpaieHus . 1862 f0b4206
84 | Ilepuoxa monmypacnaja. 0 0 § 61
VYpoxk-koHpepeHIIHs 0 0 Jom. but6mmoreka [JOK
85 | "PagmoakTHBHbBIE H3ITyYEHUS B matep. https://m.edsoo.ru/f
npHUpoJie, MEULIMHE, TEXHUKE" . fOcOa7e
86 | AnepHbie peakiuu. 3aKOHbBI 0 0 CO6. NeNo bubmuoteka [[OK
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https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e

denepanbHas padbouas nporpamma | Pusuka. 7—9 kiaccel (0a30BbIi YPOBEHD)

COXPaHEHHs 3apsAI0BOI0 U 1863 - https://m.edsoo.ru/f
MacCOBOTO YHCEJI. 1865 fOb4684
DHeprus CBsA3M aTOMHBIX SIZIEP. § 57 C6. Ne
87
CBsi3b MacChl U YHEPTUMU. 1870
Pemenue 3ama4 mo reme CO6. NoNe bubanoreka [{OK
88 | "Anepubiec peakuu'. 1867 — https://m.edsoo.ru/f
1869 fOcOf4c
Peakiuu cunTe3a u neneHus §§ 58, 62
89 | sanep. McTounuku sHepruu
Connna u 3B€31.
VYpok-koHbepenmus "Anepuas §§ 59, 60,
gp | 2HepreTuka. JeiicTBus 61
PaIMOAaKTUBHBIX M3JTyYCHUH HA
YKUBBIC OPTAHU3MBI'.
[ToaroToBKa K KOHTPOJIBHOU CO6. NeNe
paboTe no Teme 1852 —
91 | "DnekTpoMarHuTHOE TOJIe. 1855
DNeKTPOMarHUTHBIC BOJTHBI.
KBaHTOBBIC siBiEHUSA".
Pemenue 3ama4 mo temam §§ 47 -61
92 "EeKTPOMarHuTHOE TMOJIE. Utorn
DNEeKTPOMArHUTHBIC BOJTHBI. TJIaBbI
KBanToBbie sBaeHus".
KonTpoasnas padora NeS no oros bubmuotexa [JOK
TeMaM "DJIeKTPOMAarHUTHOE https://m.edsoo.ru/f
93
noJie. DIeKTPOMarHuTHBIC fOc12a8
BOJIHBI. KBaHTOBBIC sIBJICHUS .
[ToBTOpenue, 06001IEHNE. oro bu6mmoreka [IOK
94 | PemieHne pacyeTHBIX U https://m.edsoo.ru/f

Ka4C€CTBCHHBIX 3aJa4 I10 TECMC

fOcl12a8
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https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8

denepanbHas padouas nmporpamma | dusuka. 7-9 kinaccel (0a30BbIi YPOBEHB)

"KIIJI TennoBbIX aBurarenei', bubmoreka [JOK
"KI1/] a;mekTpoycTaHoOBOK" https://m.edsoo.ru/f
fOcl44c
bubmoreka [IOK
https://m.edsoo.ru/f
f0c1550
[ToBTOpeHME, 0600IICHME. 0 oro bu6mmoreka IJOK
PaboTa ¢ TekcTamu 1o TeMe https://m.edsoo.ru/f
95 "3aKOHBI COXpaHEHUS B f0c1550
Mexanuke", "Konebanus u bu6moreka IJOK
BOJIHBI". https://m.edsoo.ru/f
f0c1672
[ToBTOpEeHue, o6o0IIEHKE. 0 orn bubmoreka [JOK
PaboTa ¢ TekcTamu 10 TeMe https://m.edsoo.ru/f
"CBeTOBBIC ABJICHUS", fOc12a8bubmmorex
"KBaHToBas u sigepHast puzuka'. a [IOK
96 https://m.edsoo.ru/f
fOc18ac
buomoreka IIOK
https://m.edsoo.ru/f
fOcl18ac
97 HroroBast KOHTpoOJIbHAS paboTa
3a Kypc 9 kiacca
CocraB, cTpoeHHE U 0 § 63 but6mmoreka [JOK
98 | mpoucxoxnenue ColHEUHOU
Cucremsl.
100 Bonbmine u manble miaHeThl 0 § 64,65 bubmoreka IIOK
CoOJTHEYHOM CHCTEMBI.
101 CrtpoeHnue, U3Iy4eHUs U 0 § 66 bu6mmoreka [IOK
sBoJirorus CoJiHIla U 3Be31.



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac

denepanbHas padouas nmporpamma | dusuka. 7-9 kinaccel (0a30BbIi YPOBEHB)

CtpoeHue u 3BOJTIOLUS 0 0 § 67 bubmoreka [JOK
102 . 1
Bceenennoit.
OBHIEE KOJIMYECTBO YACOB I10O 102 5 9
ITPOIT'PAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

» ®usuka, 8 kinacc/ [lepoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO «IPODAY; AKIIOHEpHOE OOIIECTBO
«M3narenbctBO «IIpocBemenune

» Gusuka, 9 knacc/ [epeimkun A.B., I'ytHuk E.M., O0111ecTBO C orpaHuYe€HHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE
obmectBo «M3narensctBo «IIpocBeiienne»

» ®usuka: 7-i1 kiacc: 6a30BbIi ypoBeHb: yueOHuK, 7 knacc/ [lepeimkun U.M., IBanoB A.W., AkunoHnepHoe 0011ecTBO
«M3narensctBo «IIpocBenieHue)

METOAUYECKHUE MATEPUAJIBI JIUIS1 YAUTEJISA

» dusuka, 8 knacc/ [lepeimkun A.B., O61IECTBO ¢ OTpaHUUEHHON OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 00I1IECTBO
«3narensctBO «lIpocBemienue»

» ®dusuka, 9 knacc/ [epoimkun A.B., 'ytauk E.M., O611ecTBO ¢ orpaHu4eHHONH OTBETCTBEHHOCTHIO «[IPODA»; AkiioHepHoe
obmectBo «M3natenbetBo «IIpocBemenne»

» ®uzuka: 7-i1 knacc: 6a30BbIN ypoBeHb: yueOHuK, 7 kinacc/ [lepoimkun .M., IBanos A.U., AkiimonepHoe 0011eCTBO
«M3parensctBO «IIpocBenienne»

HIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

https://myschool.edu.ru/
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