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PabGouas mporpamma mno ydeOHoMy mnpenmery «Dusmuka» (06a30BbIi YPOBEHD)
(npenMetHas oOnacTe «EcTecTBEHHO-HAy4YHBIE NMPEAMETHDY) (Janee COOTBETCTBEHHO —
nporpamMMa 1o ¢usuke, (U3MKa) BKIOYACT MOSICHUTEIBHYIO 3aIlMCKY, COJIEp:KaHue
oOyueHusl, TNIaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS MPOrPaMMBbI MO (U3HUKE, TEMATUYECKOE
IUTaHUPOBAHUE.

MNOACHUTEJIBHAA 3AIIMCKA

[TporpamMma 1o gu3uke Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs COCTAaBIICHA Ha
OCHOBE TMOJIOKGHM M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHMS Ha 0a30BOM YPOBHE
OCHOBHOI oOpa3oBaTeinbHOM mnporpammsbl, npeactaBieHHbIx B PI'OC OO0, a Takxkec
yuétoM (enepanbHOi paboyeil mporpaMMbl BocnuTaHusi W KoHuenuuu mnpenogaBaHus
yueOHoro npeamera « Pu3nkay.

Copmepxanue mporpamMmbl 10 (U3MKE HampaBleHO Ha  (OpMUpPOBaHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYAIOMIMXCS W OPraHU3aLMI0 M3YyYeHHs (PU3UKH
Ha JIeATEIbHOCTHOW OCHOBE. B mporpamMmme mo (u3HKe YYUTHIBAIOTCA BO3MOKHOCTHU
ydyeOHOro mnpeamera B peanusanuu TpeboBanuit PI'OC OOO K 1IaHUPYEMbIM
JUYHOCTHBIM M METalpeIMETHBbIM pe3yjbTaTaM OOYYEHHs, a TaKKE MEXKIIPEIMETHBIE
CBA3M ECTECTBEHHO-HAYYHBIX YYE€OHBIX IPEIMETOB HA YPOBHE OCHOBHOIO OOUIETO
oOpa3oBaHUs.

[Iporpamma 1o (pu3uMKe yCTaHABIMBAET pacHpeliesieHue y4yeOHOro marepuana Io
rojgam oOydeHus (1o Kjaccam), peuiaraeT IpUMEpPHYIO MOCIE10BaTENbHOCTh U3YUECHHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACPKaHUS U yu€Te BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIMNXCSl.

[Iporpamma no ¢usuke pazpaboTaHa C LEJIbI OKa3aHUS METOJUYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU paboueli mporpaMMsbl 10 y4eOHOMY IPEMETY.

®dusuka SBISETCS CUCTEMOOOPA3YIOUIUM [UIsl €CTECTBEHHO-HAYUYHBIX Y4YeOHBIX
MPEIMETOB, MOCKOJbKY (DHM3MUECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLECCOB M SIBJICHUM,
M3y4YaeMbIX XHMHEH, Ouoyiorueil, acTpoHoMuerd W (Pu3nUecKoud reorpadueil, BHOCHUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHUHY MHpa, NPEIOCTaBIseT HauOoJee SCHbIE
oOpa3ipl MPUMEHEHHUsS HAay4YHOTO MeEToAa IO03HaHUs, TO €CTh Croco0a MOJyYeHUS
JOCTOBEPHBIX 3HAHUU O MUDE.

Omna w3 TIaBHBIX 3a7ad  (U3MYECKOro oOpa3oBaHUS B CTPYKType OOIIero
00pa30oBaHusi COCTOUT B (DOPMHUPOBAHUHU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH U UHTEPECAK
HayKe y 00y4Yaronmxcs.

N3yuenue ¢u3uku Ha 0a30BOM YPOBHE NpPENIOiaraeT OBIAJCHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

HAY4YHO OOBSICHATH SIBIICHHUS,
OLICHWBAaTb U  IOHUMATH OCOOCHHOCTM  HAy4YHOTO  HCCIJIEIOBaHMUS;
MHTEPIPETUPOBATh JaHHBIE W HCIIOJNH30BaTh HAYUYHBIC JOKA3aTEIbCTBA

JUTSI TIOJTYY€HUS. BBIBOJOBY.



[{enn nzydyeHus: GU3MKu Ha YPOBHE OCHOBHOT'O OOIIETO 0OOpa30BaHUS ONPEICIICHEI B
Konuenuuu mnpenogaBanus yueOHoro mpeamera «Dduszmka» B 00pa3oBaTesbHbBIX

Opra”u3alusax Poccniickon ®enepanun, peAU3YIOIIUX OCHOBHBIC

oOmieoOpa3oBaTeibHbIe  MPOTpaMMbl,  yTBepKACHHOW  pemenueM  Kosteruu

MunuctepcTBa npocsenienust Poccutickoit denepanuu (mpotokoi ot 3 aexadps 2019 r.
No TTK-4BH).

Lenu uzydyenust u3uKu:

npuoOpeTeHNEe HHTEpeca U CTPEMIICHHMsI OOYyYaloluXcsi K HAayYHOMY H3Yy4YEHHIO
MIPUPOJIbI, PA3BUTHE UX UHTEIICKTYabHBIX H TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUH O HAy4YHOM METOJ€ IMO3HaHUs U (HOPMUPOBAHHE
HCCJIEIOBATENIbCKOIO OTHOIICHUS K OKPY>KAIOLIUM SIBJICHHSIM;

dbopMupOBaHHEe HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa H3yUYeHUS OCHOB
CTpOEHHUS MaTepuu U HyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHHe TIPENCTaBICHWA O ponu (U3UKK A1 Pa3BUTUS  JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUH;

pa3BUTHE NPEICTaBICHUA O BO3MOXKHBIX cepax Oynaymied mnpodeccuoHaIbHOU
NEeSATENbHOCTH, CBA3AaHHOM C (PU3MKOMW, MOJATOTOBKA K JalbHEHIIeMy OOy4YEHHIO B 3TOM
HaIlpaBJICHUMU.

JlocTikeHne 3TUX 1enel nmporpaMMbl MO (UM3HKE HAa YPOBHE OCHOBHOI'O OOILETO
00pa3oBaHus 00ECTICUNBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

npuoOpeTeHne 3HAaHUW O ITUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHHUYECKHUX,
TEIJIOBBIX, MIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOPETEHUE YMEHHH OMNUCHIBAaTh U OOBICHATH (DU3UUYECKUE SBJICHUSIC
MCIIOJIb30BAHUEM TOJTYYEHHBIX 3HAHH;

OCBOEHHE METO/IOB PELICHUsS MPOCTEHIIMX PacYETHBIX 3aJad C MCIOJIb30BAaHUEM
bu3nuecKux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HaOIIOaTh TPUPOJHBIC SIBICHUS W BBIMIOJHSITH OIBITHI,
nabopatopHble pabOThI W JKCHEPUMEHTANBHBIE WCCIEAOBAHUS C HCIOIH30BAHHEM
M3MEPUTENBHBIX TPUOOPOB;

OCBOCHME TIPUEMOB paboOThl ¢ MHpOpMaLUEH (HU3UIECKOTO COACpKAHUA, BKIIOUas
UHPOPMAILIMI0O O COBPEMEHHBIX JOCTHKCHHMSIX (HU3WKHU, aHaIu3 U KPUTHUUYECKOE
OllCHHBaHUE WH(HOPMAIIHH;

3HAKOMCTBO €O cdepamu mnpodecCUOHATBHON JEATEeIbHOCTH, CBSI3aHHBIMU C
(GU3MKON, ¥ COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHXKCHHSIX
(bu3MYeCcKOi HAyKH.

Ha w3ydenne ¢usuku (06a30BbII ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO
oOpaszoBanus oTBoauTcs 238 wacoB: B 7 kiacce — 68 uwacoB (2 waca B Hemenro),B
8 kmacce — 68 yacoB (2 yaca B Henenmo), B 9 kimacce — 102 yaca (3 yaca B Hezesio).

[Ipennaraemsiii B mporpamMme 1o (Gpu3rke mepedeHb J1ad0paTopHBIX PabOT U OIBITOB
HOCHT pEKOMEHJATENbHBIA  XapakTep, VyYHUTEIb JelaeT BHIOOpP  TPOBEIACHHUS
7a00paTOpHBIX pabOT U ONBITOB C YyYE€TOM WHIAWBUIYAIBHBIX OCOOCHHOCTEU
oOydaromuxcs, CHUCKAa OJKCIEPUMEHTANbHBIX 3a/laHui, TMpeaiaraéMbIX B paMKax
OCHOBHOTO rOCYAapCTBEHHOT0 dK3aMeHa 10 (PU3UKE.
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COJAEP) KAHUE OBYUEHUSA

Ilpakmuueckas uacmev yueOHO20 COOEpHCaHUsl npeOMema YCUleHd MamepualbHo-
mexuuyeckou 6aszou yewmpa «Touka pocmay, uUCNOIBLIYEMO20 Ol peanusayuu
00pazo8amenbHbIX NPOSPAMM 8 PAMKAX NPEeNno0a8aHus (PU3UKU.

7 KJIACC
Pazgea 1. ®usuka U €€ poJib B IO3HAHMU OKPYKAIOLIEro MUpa
dusznka — Hayka O mnpupoxe. SBinenHus npuponapl. DuU3NYECKHE SBICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
dwusnueckue BenuuuHbl. 3mMepenne ¢puznueckux BeanunH. Guznyeckue npuodopsl.
[TorpemHocTh M3MepeHni MexxayHapoaHas cucTemMa €IMHULL.

Kak ¢usuka u  jgpyrue  ecTeCTBEHHbIE  HayKd  H3Y4alOT  OPHUPO.Y.
EcTecTBeHHO-HaY4YHBII METOJI MO3HAHUA: HAOJII0€HUE, TOCTAHOBKA HAYYHOTO BOMPOCA,
BBI/IBI)KEHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, OOBSICHEHHE HAOII0JaeMOTO
apieHust. OnucaHue PU3NYECKHX SBJICHUN C TOMOIIBIO MOJIENIEH.

Jlemoncmpayuu
MexaHn4eckue, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

duznyeckre MPUOOPHI U MPOIIEeTypa MPSIMBIX H3MEPEHHUN aHATIOTOBBIM U ITH(DPOBBIM
puOOPOM.

JlabopamopHhwvie pabomul u onvimol
Omnpenenenue 1EHb ATICHUS Kbl U3MEPUTEIBLHOTO PUOO0pA.
N3mepeHne paccTosHAMN.
N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TENA.
Onpenenenue pa3MepOB MabIX TEN.
W3mepenne TemnepaTypsl IpU MOMOIIH JKUKOCTHOTO TEPMOMETPA U JTaTUUKa
TEeMIEPATYyPHI.
[TpoBeneHmne uccieaoBaHus MO MPOBEPKE TUMOTE3BI: NaIbHOCTh MOJIETA IIapUKa,
MYIIEHHOTO0 TOPU30HTAIILHO, TEM 0OJIbIIIE, YeEM OOJIbIIIE BHICOTA ITyCKA.

Pa3nen 2. [lepBoHayaibHbIE CBe/IEHUsI 0 CTPOEHUH BellleCTBA

CtpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, TOKa3bIBAOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxeHne yactuil BemectBa. CBsA3b CKOPOCTH JIBUKEHHS YaCTHUIl C TEMIIEPATYPOH.
BbpoynoBckoe aBuxkenue, nuddysus. BzanMoaelicTBue 4acTHIT BEIIECTBA: MPUTSHKCHUE U
OTTaJKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUIKOCTEHW M TBEPABIX
(Kkpuctamnuyecknx) Tell. B3auMocBs3b MEXKIy CBOMCTBAaMHM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX M WX aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Jlemoncmpayuu
Habntonenue OpoyHOBCKOTO JIBHXKEHUS.
Hab6nronenue nuddysun.
HaOmronenue  siBiaeHUN, OOBSICHSIOMIMXCS MPUTHKEHUEM WIM OTTAIKUBAHUEM



qacCTHull BCIICCTBA.



JlabopamopHwvie pabomul u onvimol
OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OMmBITHI IO HAOIOJICHUIO TEIIJIOBOTO PACIITMPEHHUSI Ta30B.
OnbIThl IO 0OHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pazaen 3. /IBu:xeHHe ¥ B3aUMOJeiicTBHE TeJl
Mexanuueckoe JIBHkeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBHXKEeHHE. CKOPOCTb.
CpenHsisg CKOpOCTh IPYU HEPABHOMEPHOM JABUKEHHUH. Pacu€T myTH 1 BpEMEHH JBUKECHMUS.

SBnenve nHepuu. 3aKoH UHEpLMK. B3anuMoielicTBuE Tell Kak MpUYMHA U3MEHEHUS
CKOpPOCTH JABWKEHHs Tell. Macca Kak mepa MHEpPTHOCTH Tena. [IOTHOCTh BeliecTa.
CBs13b INTOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEILIECTBA.

Cuita Kak XapakTepucTHKa B3auMozeicTBus Teil. Cuila ynpyroctd M 3akoH ['yka.
N3mepenue cuibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIEHHE TATOTEHHS U cuiia TshkecTu. Cuna
TSKECTH Ha Ipyrux IaHerax. Bec tema. HeBecomocTs. CnokeHue Cuil, HAPAaBIECHHBIX
o omHOM mnpsMmou. PaBHoxencTByromas cuin. Cuna TpeHus. TpeHue CKONbXKEHUS M
TpeHUE MOKOsl. TpeHne B Ipupoe U TEXHUKE.

Jlemoncmpayuu
Halnronenne MexaHu4ecKoro ABUKEHUS Tela.
N3Mepenne cKopocTy PSMOJIMHENHOTO JBUKECHMUS.
HaOntonenue siBieHUs] THEPIUU.
Habntonenue nu3MeHeHus: CKOPOCTHU P B3aUMOJICUCTBUU TEI.
CpaBHEHHME MacC 1O B3aUMOJICCTBUIO TEII.
CiioxeHune cuil, HallpaBJIEHHBIX 110 OJHOU MPSIMOM.

JlabopamopHhwvie pabomul u onvimol

OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO JIBIDKEHHSI (ITapUKa B KUIKOCTH, MOJIEIH
AIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajee).

Omnpenenenue CpeHEN CKOPOCTU CKOJBKEHUSI OpyCcKa WM MIapuKa M0 HAaKJIOHHOU
MJIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPAOTO Tea.

OnbITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTb pacTshKeHus (nedopmaliii) npyKUHBIOT
MIPUIIOKEHHOUN CHUIIBL.

OMnBITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHUJIBI TPEHHS CKOJIBKECHHS OT Beca Telan
XapakTepa COMPUKACAIOIINXCS TTIOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, *KUAKOCTEH 1 ra3oB

JaBnenue. CriocoObl yMEHBIIEHHMS W YBeJIWYeHUs JAaBieHus. JlaBieHue rasa.
3aBUCHMOCTH JaBJCHUS Ta3a oT o0béMa, TemmepaTypsl. [lepenava naBieHus TBEPILIMU
TEJIaMH, SKUAKOCTSIMU M Ta3amu. 3akoH Ilackansa. IIHeBMartnyeckue MaIIWHBI.
3aBUCUMOCTh JIABJIGHMSI SKUJIKOCTH OT TIuyOuHBI. ['mapoctaTudeckuil mapasiokc.
CooOmraromuecs cocybl. [ napaBinyeckue MeXaHu3Mbl.

Atmochepa 3emnu u armochepHoe JnaBieHue. [IpuyuHBI  CyIIeCTBOBaHUS
BO3yIIHONW 00o0souku 3emiu. OnbiT Toppudennu. M3mepenue arMmochepHOTO



JaBJICHUS. 3aBUCHMOCTbh aTMOC(EPHOTO JAABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 115t U3MEpeHns aTMOCHEPHOTO TaBICHUS.
JlelicTBue )KMAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnapanue ten. BozayxomnnaBanue.

Jlemoncmpayuu
3aBUCUMOCTH JIABJICHUS Ta3a OT TEMIIEPATYPHI.
[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.
Coobmiaromyecs CoCy/Ibl.
I'mppaBnmyeckuii mpecc.
[TposiBnenue nericTBUs aTMOC(HEPHOTO JTABICHUS.
3aBUCHUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOrPYKEHHOM YacTH Tejla U
TUIOTHOCTH >KUJIKOCTH.
PaBeHCTBO BBHITAIKMBAIONIEH CHAJIBI BECY BBITECHEHHOM KUKOCTH.
YcnoBue  11aBaHWsA TEJ: IUIABAHWUE WJIA TOTPY)KEHHUE TEI B 3aBUCHMOCTH
OT COOTHOIICHHUS IUIOTHOCTEH TeJIa M KUJIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJAE OT O0bEMa MNOTpyXEHHOU B
KUJKOCTh YaCTH TeENA.

OrnpeneneHue BBITAIKUBAIOMIEN CHUJIbL, JEHWCTBYIOLIEH HA TEJIO0, MNOTPYKEHHOEB
KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKHWBAKOUICH CHJIBI, JEHCTBYIOIIEW Ha TENO B
KUIKOCTH, OT MACCHI TEJIA.

OnbITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJKUBAIOIIEN CHIIBI, JEHCTBYIOLIEN
Ha TEeJO B XKHUAKOCTU, OT 00bEMA MOTPYKEHHON B KUAKOCTh YaCTH TeJla U OT INIOTHOCTH
KUIKOCTH.

KoHcTpynpoBanne apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKA W OIPEIEICHUE €€
IPYy30II0ABEMHOCTH.

Obopyoosanue yenmpa « Touka pocmay: 0amuux 0asieHus.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. JHEPIUs
Mexanudeckast padbota. MOIIHOCTb.

[IpocThie MeXxaHU3MBI: pbIvar, 070K, HAKJIOHHAS TJIOCKOCTh. [IpaBuio paBHOBecHS
peiuara. IlpumeHeHune mpaBuiia paBHOBECHUS phluara K OJOKY. «30JI0TOE€ MPaBUIIO»
mexanuku. KITJ[ mpocTeix mexann3mMoB. [IpocThie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanndeckas sHeprusi. Knnetndeckas v nmoTeHIuanbHas sHeprus. [IpeBpainenue
OJIHOTO BHJIa MEXaHUUYECKOM SHEPTHUH B IPYTON. 3aKOH COXPAHEHHSI SHEPTUH B MEXAHUKE.

Jlemoncmpayuu
ITpumepsl NPOCTHIX MEXAHU3MOB.

JlabopamopHhwvie pabomul u onvimol
Onpenenenre  pabOTHl CHJIBI TPEHUS MPH PABHOMEPHOM JBIDKCHUHM Teja
10 TOPU30HTAJILHOM TOBEPXHOCTH.
HccnenoBanue yCIIOBUH paBHOBECHS phlyara.



N3mepenne KII/1 HaKITOHHOM TIIOCKOCTH.
N3ydenue 3ak0Ha COXpAHEHUSI MEXaHUYECKON JHEPTHH.

8 KUIACC

Pasznen 1. TensioBble siB1eHUS

OCHOBHBIE TMOJOKEHUS MOJEKYISIPHO-KMHETHYECKOW TEOPUH CTPOCHHS BELIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJ1. ONBIThI, OATBEPKIAIOIINE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mogenun  TBEPIOTO, KHAKOTO W  ra3000pa3HOTO  COCTOSHUUM  BEIECTBA.
Kpucramnnueckue u amopgusie Tena. OOBbSCHEHHE CBOWCTB Ta30oB, XUIKOCTEH U
TBEPBIX TEJI HA OCHOBE IMOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOM Teopun. CMadnBaHuen
KaWJUBIPHBIC ABIEHUSA. TEIUIOBOE PaCIIMPEHUE U CHKATHE.

Temneparypa. CBsi3b TeMneparypbl €O CKOPOCTBIO TEIUIOBOI'O JBHMKEHHS YaCTHILI.
Buytpennsis sHeprug. CnocoObl M3MEHEHUsI BHYTPEHHEW SHEpPruM: Teruionepenada u
coBeplleHHe paboTel. Buapl Temonepenau:  TEMIONPOBOJHOCTh, KOHBEKLUS,
U3JIy4YCHHUE.

KonuvectBo TemnoTel. YenpHas TEMJIOEMKOCTh BellecTBa. TemIooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIUIOBOTO OanaHca. [lmaBieHue u oTBepleBaHuE
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemuoTa IuiaBieHus. [lapooOpasoBanue u
koHaeHcauusa. Hcnapenume. Kunenwe. VYpaenpbHas Temiota mapooOpa3oBaHUs.
3aBUCHUMOCTB TEMIIEPATYPhl KUIIEHUSI OT aTMOC(EPHOTO AaBICHHUS.

BnaxunocTts Bo3ayxa.
OHeprus TOIIMBA. Y 1eJIbHAS TEIJIOTa CrOPAHUSL.

[Tpuniuner pabotsl TerioBbix aBurarenei KIIJ[ remnoBoro nsuratens. TermoBsie
JBUTATEIIN U 3aLUTa OKPYKAIOLIEH CPELBI.

3aKOH COXPaHEHHUsI U ITPEBPALLCHHS SHEPTUH B TEIJIOBBIX IPOLECCAX.

Jlemoncmpayuu
Habmronerne OpOyHOBCKOTO JIBHIKCHHUS.
Ha6nronenue nuddysun.
Habmronenue siBjeHn cMauyuBaHUs U KaWJUIIPHBIX SBICHUH.
Habntonenue TenioBoro pacmpeHus Ted.
N3MeHeHne  naBjieHUsT rasa MOpu HU3MEHEHUH O00BbEMAa W HArpeBaHUU WM
OXJIAXKICHUH.
[TpaBuiia u3mepeHus: TeMIEpPaTyphl.
Bunsl renonepenaun.
Oxuta>kieHue Npu COBEPILIEHUH PabOTHI.
HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMHU CHUJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMUYHBIX BEIIECTB.
HabGmronenne kxumneHus.
Habnronenue nocTossHCTBA TEMITEPATYPhI MPH TIJIaBJICHUH.



Mojenu TeIIOBBIX ABUTATEIIEH.

JlabopamopHvie pabomul u onvimol
OnbITH IO OOHAPYKEHUIO IEUCTBUSI CUIT MOJIEKYJIIPHOTO MPUTSHKEHHUS.
OnbITHI O BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEILUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH M TBEPIBIX
TEN.
Ornpenenenue AaBiaeHUS BO3AyXa B Oa/NIOHE MIIPUILA.
OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHUS BO3IyXa OT €ro o0bhEma u
HarpeBaHUs WIH OXJIKICHHUS.
[IpoBepka ruUMoOTE3bl JUHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA KUIAKOCTH
B TEPMOMETPUUYECKON TpyOKe OT TeMIepaTyphl.
HaOmronenrie naMeHeHusi BHyTpEHHEN HEPrUu TeJla B pe3ysibTaTe TeIonepeaaunu
paboOThI BHEITHUX CHIIL.
HccnenoBanue siBIEHUS TEIIOOOMEHA TMPU CMEIIMBAHUM XOJOJIHOU U TOPSYEHBOIBI.
OrnpenenieHue KOJUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MpPHU TEIJIOOOMEHE
C HArpeThIM METAJUNIMUECKUM LIITUHAPOM.
Onpenenenue yneabHON TEMIOEMKOCTH BEILIECTBA.
HccnenoBanue nporecca UCHapeHus.
OrnpeneneHrne OTHOCUTEIBHOM BIIAJKHOCTH BO3AYXa.
Onpenenenue yaenbHOM TEIIOTHI ILUIABICHUS JIbJA.
Obopyoosanue yenmpa « Touka pocmay: 0amyux memnepamypbi.

Pa3nes 2. JyiekTpuyecKkne 1 MATHUTHBIE SIBJICHUS

OnekTpuzanms  Ten. JlBa poma  DIIEKTPUYECKHX 3apAnoB. B3ammonerncTBue
3apsKEHHBIX Tell. 3akoH KysoHa (3aBHCHMOCTH CHIIBI B3aUMOJACHCTBUS 3apSKEHHBIX TEI
OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEJIaMH).

Onekrpudeckoe mnose.  Hampsok€HHOCTh  anekTpuueckoro mois.  [IpuHnun
CYNEPIIO3ULINH JIEKTPUUECKUX MOJeH (Ha KaUeCTBEHHOM YpPOBHE).

Hocuremn oanekTpudecknx 3apsiaoB. OJIEMEHTAPHBIM  DJIEKTPUYECKUN  3apsii.
Crpoenne aroma. IIpoOBONHMKHM M IOUANEKTPUKH. 3aKOH COXPAHEHUS DIIEKTPHUYECKOTO
3apsiaa.

DNEeKTPUYECKUN TOK. Y CIIOBHSI CYHIECTBOBAHUS DJIEKTPUYECKOrO TOKa. VICTOUHHKHU
IIOCTOSIHHOTO  TOKa. [JIeHCTBHSI 3JIEKTPUYECKOrO0 TOKa (TEIVIOBOE, XUMHYECKOE,
MarHuTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTSAX U raszax.

Onekrpuyeckas uenb. Cuiia Toka. DnekTpudyeckoe HanpstkeHue. COnpoTHBIIEHUE
IIPOBOJIHMKA. YJIEJIbHOE CONPOTHUBIIEHHE BellecTBAa. 3akoH Oma g ydacTKka LEmH.
ITocnenoBarenbHOE M NTAPALIEIBHOE COEINHEHUE TIPOBOIHUKOB.

PaGota 1 MomHOCTE dneKTprdeckoro Toka. 3akoH Jlxoyns—Jlenna. DnekTpuueckue
e U MOTPeOUTENN dNIeKTpUIecKoi sHeprun B ObITy. KopoTkoe 3aMbikaHue.

[ToctostHHBIE MarHuThl. B3auMOIENCTBUE NOCTOSHHBIX MAarHuTOB. MarHuTHoe
noje. MaruuTHoe noJjie 3eMJIM U €ro 3Ha4eHue ISl KU3HU Ha 3emie. OnwIT Dpcerena.
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MarauTHoe moJsie 3JIEKTPUYECKOTO TOKA. [IpuMEeHeHue 3JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBME MAarHUTHOTO MOJS1 HA IPOBOJHUK C TOKOM. DJIEKTPOJIBUTATENb MMOCTOSHHOTO
Toka. Mcrnonb3oBaHWE DNEKTPOABHUraTresied B TEXHUYECKHX  YCTPOWCTBAX H
Ha TPAHCIOPTE.
OnbiTel @apanes. SIBaeHHE 3JIEKTpOMarHuTHOM WHAYKIMHU. IlpaBuno Jlenua.
OnekTporeneparop. CrocoObl MOTYyUYCHHS JIESKTPUUECCKON dSHEPTUr. DICKTPOCTAHIIUUA Ha
BO300HOBJISIEMBIX UCTOYHHUKAX YHEPTHUHU.

Jlemoncmpayuu
DJIeKTpU3aLUS TE.
JIBa pojia aEKTPUYECKUX 3aps/I0B U B3AUMOCHCTBUE 3aPSKCHHBIX TEl.
Y CTpONCTBO M AEHCTBUE JIIEKTPOCKOIIA.
DJIeKTpoCcTaTU4YEeCKass MHIYKIIUS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsJIOB.
[IpOoBOIHUKY U JUATIEKTPUKH.
MoaennpoBaHre CUIOBBIX JUHUAN 3JIEKTPUUECKOTO TTOJIS.
M cTOYHUKH TTIOCTOSIHHOTO TOKA.
JIlencTBUS IEKTPUUECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B )KUIKOCTH.
["a30BbIi1 pa3ps.
N3mepenune cuitbl TOka aMIIepMETPOM.
N3mepenune 3neKTpruieCcKOro HarpsKeHUS BOJIbTMETPOM.
Peocrar u MarasuH COnmpOTHUBIICHUM.
BzaumojeiicTBre TOCTOSSHHBIX MAarHUTOB.
MoaenupoBaHrue HEBO3MOKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
MoaenupoBaHHe MArHUTHBIX MMOJIEH TTOCTOSTHHBIX MAarHUTOB.
OnebIT Opcrena.
MarauTHoe 1oJje ToKa. DIEKTPOMarHur.
JlelicTBHE MAarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSIHHOTO TOKA.
HccnenoBanue siBieHUs 3EKTPOMArHuTHOW UHAYKIIHH.
OmnbiThl @apajes.
3aBUCUMOCTH HAIlPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3HUKHOBEHHS.
DJIEKTPOre€HEepaTOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnbITHI 11O HAOJTIOICHUIO JICKTPU3AIIMN TeJl HHAYKIIUEH U TPH COMPUKOCHOBCHHH.
HccnenoBanue IeHCTBUS JIEKTPUUESCKOTO MOJIS HA TIPOBOJIHUKH U THAJICKTPHUKH.
COopka u mpoBepKa padOThI JICKTPUICCKOM IICITH TTOCTOSHHOI'O TOKA.
H3mepenue v peryIupoBaHKe CHUJIbI TOKA.
N3mepeHue u peryupoBaHue HAMPSHKCHHUS.
WccnenoBanrie  3aBUCHMOCTH  CHJIBI  TOKa, HAYIIETO  4epe3  PE3UCTop,
OT COIIPOTHUBIICHUS PE3UCTOPA M HAMPSIKEHUS Ha PE3UCTOPE.

11



OnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb DJIEKTPUYECKOTO COMPOTUBICHHUS
MPOBOJHMKA OT €T0 JUIMHBI, IJIOMAAH MONEPEYHOT0 CEYCHHS U MaTepuara.
[TpoBepka mpaBuia CIOKEHUS HANPSHKEHUHN MPHU MOCIEI0BATEIBHOM COSAMHEHUN
JBYX PE3UCTOPOB.
[TpoBepka nmpaBuia sl CUIIBI TOKA MPH MApaIeIbHOM COSTUHEHUN Pe3UCTOPOB.
Omnpenenenue paboThI AIEKTPUUECKOTO TOKA, UAYILIETO Yepe3 Pe3UCTop.
Onpenenenre MOIHOCTH JIEKTPUIECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOpE.
HccrnenoBanne 3aBUCMMOCTH  CHJIBI  TOKa, HAYLIETO 4Yepe3  JIaMIIOuKY,
OT HAaIPsDKEHUS Ha HEM.
Omnpenenenne KII/[ narpeBares.
HccrnenoBanre MarHuTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MarHUTOB.

M3yueHne MarHUTHOTO TIOJISI TIOCTOSTHHBIX MarHUTOB MPU WX 00BETUHEHUU H
pa3iciICHUHN.
UccnenoBanue neicTBUS 3JIEKTPUIUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OneITel, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aWUMOJICUCTBUSA KaTYIIKH
C TOKOM ¥ MarHuTa OT CHJIbI TOKA M HAIPABJICHUS TOKA B KATYIIKE.
N3yyeHne nercTBUS MArHUTHOTO TOJI HA POBOJAHUK C TOKOM.
KoncTtpyupoBanue u uzydeHue paboThl JIEKTPOIBUTATENS.
N3mepenune KIIJI anekTpoaBUrateibHOW yCTaHOBKHU.
OMNBITHI O UCCIIEIOBAHUIO SIBJIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH: UCCIEIOBAHUE
M3MEHEHHI 3HAUYECHUS U HANIPaBJICHUSI MHAYKIIMOHHOTO TOKA.
Obopyoosanue yenmpa « Touka pocmay: 0amuux MAacHUMHO20 NOJIS

9 KJIACC

Pa3nea 1. Mexanu4veckue siBJIeHHSA
MexaHndyeckoe  JBHI)KCHHE. MarepuasnibHass ~ TOYKA. Cucrema  orcuérta.
OTHOCUTENIBHOCTh ~ MEXAHUYECKOr0  JBWXKEHHsS. PaBHOMEpHOE  MOpPSIMOJIMHENHHOE
newxkeHue. HepaBHOMepHOe mnpsimMosmHENHOE JABHMKeHHE. CpenHsass W MTHOBEHHas
CKOpOCTB TeJla TP HEPABHOMEPHOM JIBUKCHUU.
VYckopenue. PaBHoyckopeHHOE NpsiMOJIMHENHOE BHKeHHe. CBOOOAHOE MajieHuE.
OmnbrTel ["anunes.
PaBHOMepHOE nBMKEHHME MO OKpykHOcTU. llepuox u wyacrora oOpalueHus.
JInnenHas u yrinoBast CKOpocTu. LIeHTpoCcTpeMHUTENIBHOE YCKOPEHHUE.
[Tepseiit 3akoH Hprorona. Btopor 3axkoH Herorona. Tperuir 3axkoH HprotoHa.
[TpuHIMII CYTIEPHO3ULINU CHUJL.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHUS CKOJIbKEHHS, Cuila
TPEHUS IMOKOS, IPYTUE BUIbI TPCHUSL.
Cuna TSKECTU U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpPEHUE CBOOOJHOTO MaACHUS.
JBmxenune mianeT Bokpyr CoiHima. IlepBas xocMuueckas ckopocTb. HeBecomocTh u

MePerpy3KHu.
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PaBHOBecue MarepuasibHONl TOUKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA € 3aKPEIUIEHHOM OChIO BpamieHust. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynsc Ttena. M3meHeHue wumnyibca. WMmynsc cuibl. 3aKOH COXpaHEHHS
UMITyJIbca. PeakTUBHOE ABUKEHUE.

Mexanundeckass pabota m MOIHOCTh. PaboTa cuil TsHKECTH, YNPYTrOCTH, TPEHUS.
CBs3b 3Hepruu U padoTsl. [loTeHIMaNbHAs 3HEPrys TeNa, MOJHATOrO HaJ NOBEPXHOCTHIO
3emuin. [loTeHnmanbpHas sHEprus cxatod npykuHbl. KnHetnueckas sHeprus. Teopemao
KMHETHYECKON YHEPTUH. 3AKOH COXPAHECHUSI MEXAHUYECKOW SHEPIHH.

Jlemoncmpayuu
HabutoieHne MexaHn4ecKoro ABM)KEHHUS TEJIa OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
CpaBHEHHE ITyTEH U TPACKTOPHUI IBH>KEHHSI OJTHOTO U TOT'O K€ TeJla OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YyCKOPEHUS TPSIMOJIMHENHOTO JBUKECHHS.

Hccenenosanne npu3HaKkoB PaBHOYCKOPEHHOIO JIBUKCHUS.

HabGnronenue nBr>keHHs Tella o0 OKPY>KHOCTH.

HabnrogeHne MexaHUYEeCKUX SIBJICHUM, MPOUCXOISAIIMX B CHCTEME OTCUETa
«Tenexka» pu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHUH OTHOCHUTEIBHO KaOWHETa
bu3uKH.

3aBUCUMOCTb YCKOPEHUS TeNa OT MACChI TEJIA U ACUCTBYIOIIEN HA HETO CUJIBI.

HabGnronenue paBeHcTBa CHIT TPU B3AUMOJIEHCTBUH TET.

N3meHnenue Beca Tena npyu yCKOPEHHOM JBHKECHUU.

Ileperaya uMIryabca Ipu B3auMOJEHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTUH MTPU B3aUMOJECIHCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IIPU HEYTIPYTOM B3aUMOICHCTBUH.

CoxpaHeHne UMITyJibca Mpu a0COMIOTHO YIPYTOM B3aUMOECHCTBUU.

HabutoieHue peakTHBHOTO IBHKEHUS.

CoxpaHeHHne MEXaHU4YEeCKOM SHEPTUU MPU CBOOOTHOM IMa/ICHUH.

CoxpaHeHnEe MEXaHMYECKOM DJHEPTHM IMpU JABWKEHHHM Tela MO JACHUCTBHEM
IIPY’KHHBI.

Jlabopamopnwvie pabomui u onvimol

KoHcTpynpoBaHue Tpakra AJid pa3sroHa M JAJIBHEWUIIEr0 paBHOMEPHOIO JIBHKECHHUS
HIapUKa WIH TEJIEKKU.

Omnpenenenue cpeHed CKOPOCTH CKOJIbKEHUsI OpycKa WM JBUKEHUS IIApUKAIIO
HAKJIOHHOU IUIOCKOCTH.

OmnpeneneHue yCKOpEHHs Tejla MPU PaBHOYCKOPEHHOM JBMKEHUHU IO HAKJIOHHOU
MJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MIYTH OT BPEMEHU NMPU PABHOYCKOPEHHOM JIBH>KEHHUU
0e3 Ha4aJIbHOW CKOPOCTH.

[TpoBepka rumotesbl: €ciu MpPU PABHOYCKOPEHHOM JABM)KEHHU O€3 HaudaJbHOU
CKOPOCTH IYTH OTHOCSITCS KaK psiJi HEYETHBIX YMCEJN, TO COOTBETCTBYIOIINE IPOMEKYTKU
BPEMEHU OJIMHAKOBBI.
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HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXKEHHS OT CHJIBI HOPMAaJLHOTO
JaBIICHUSL.
Omnpenenenne K03 HUIUECHTA TPEHUS CKOJTBKEHUS.
Omnpenenenne KECTKOCTH TPy KUHBI.
Omnpenenenne  pabOTBl CHJIBI TPEHUS TPH PABHOMEPHOM JBHKCHHHM Teja
110 TOPU30HTAILHOU TOBEPXHOCTH.
Omnpenenenre pabOTHI CHIIBI YIIPYTOCTH TPHU MOIBEME Tpy3a C HCIIOJIb30BaHUEM
HETIOJIBMKHOTO U TIOJIBIYKHOTO OJIOKOB.
N3yueHne 3ak0Ha COXPAHEHHUS YIHEPTUU.

Pa3nen 2. Mexannueckue K0J1€0aHUS H BOJTHBI

KonebarensHoe nBuxkeHue. OCHOBHBIC XapaKTEPUCTUKH KoJieOAHUM: TepUof,
4acToTa, aMIUIMTyJa. MareMaTH4ecKuid W TIPYKUHHbIM MadaTHUKU. [IpeBpamenue
SHEPIruH P KOJeOaTeIbHOM JBHKCHHUH.

3aryxaronue kosieOaHus. BuIHyXJeHHBIC KojieOaHus. Pe3onanc. MexaHudeckue
BOJIHBbI. CBOMCTBa MeXaHMYeCKUX BOJH. [IpomonpHbIe M TONEpeuYHble BOIHBI. JlnnHa
BOJIHBI M CKOPOCTh €€ pacHpOCTpaHCHUs. MeXaHHYECKHUE BOJIHBI B TBEPIOM TEIIE,
CEHICMHYECKHE BOJIHEI.

3Byk. I'poMkocTh 3Byka W BbIcOTa TOHA. OtpaxenHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Jlemoncmpayuu
Hab6nronenue xoneGanuii Tes moa JSHCTBUEM CUJITBI TSKECTH U CUITBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
HaOnronenue BeIHYXICHHBIX KOJIEOaHUM U pe30HaHCA.
Pacnpoctpanenue npooJibHBIX U MOMEPEUHBIX BOJIH (Ha MOJIEIH).
HaOntonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI1 pE30HAHC.

JlabopamopHhwvie pabomul u onvimol
Omnpenenenre 4acTOTHl U Mepro/ia KOIeOaH! MaTeMaTHIECKOTO MasSTHUKA.
OmnpeneneHre 4acTOThI U MeproAa KoJieOaHUN NPYKUHHOTO MasiTHUKA
HccnenoBanne 3aBUCUMOCTH TiepuoAa KojeOaHWW TOJBEHMICHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.
HccnenoBanwe  3aBHCHMMOCTH TepHoJa KOJIEOAaHWH TMPYKWHHOTO MasTHHUKA
OT Macchl Tpy3a.
[TpoBepka HE3aBUCUMOCTH TEepHOJia KoJieOaHWi Tpy3a, MOABEIMICHHOTO K HUTH,OT
Macchl Tpy3a.OnbITE, JAEMOHCTPUPYIOIIHNE 3aBUCUMOCTD nepuoAa KoJieOaHui
NPY>KMHHOTOMAsITHAKA OT MacChl TPy3a U KECTKOCTH MPYIKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.
Obopyoosanue yenmpa « Touka pocmay: 0amuux 0asieHus.

Pa3nen 3. DiieKTpOMATHUTHOE 110J1€ M 3JIEKTPOMATHUTHbIE BOJIHbBI
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DNeKTpOMarHuTHOE ToJIE. DneKTpOMarHUTHbIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. IllKama 3JIeKTpOMarHUTHBIX BOJIH. Vcrnosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnexkTpoMarHuTHas npupoaa ceera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiiCTBA ANEKTPOMATrHUTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

JlabopamopHvie pabomul u onvimol
N3ydeHne CBOICTB 3IEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TeneoHa.

Pa3nen 4. CBeToBbI€ ABJICHUS

JlyueBass mogmenb cBera. Mcrounuku cBera. [IpsMonmHEiHOE pacnpocTpaHEeHue
ceeta. 3armeHus ComHna u Jlywsl. Otpaxenne cBerta. [lmockoe 3epkano. 3akoH
OTPa)KEHUS CBETA.
[Ipenomiienue cBeta. 3akoH npesioMiieHus1 cBera. [lolHOe BHYTpeHHEE OTpaKeHUE
cBeta. Mcnonb3oBaHue NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJIAX.
JIunza. Xon myueit B nuH3e. Ontuyeckas cucreMa (hoToammnapara, MUKpocKona U
Teneckona. I'a3 kak onTuyeckas cuctemMa. baM3opyKocTh U JanbHO30PKOCTb.
Pasnoxxenue 6enoro csera B crekTp. OnbiTel HhtoToHa. CrojkeHue CHeKTpaabHbIX
1BeToB. Jlucnepcus cera.

Jlemoncmpayuu
[IpssMonuHEHOE pacIpOCTPaHEHHE CBETA.
OTtpaxeHue cBeTa.
[Tosrydyenne n300pakeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTHYecKnii CBETOBO/I.
Xox mydeil B coOuparorieil JImHse.
XoJ1 1yden B paCCEUBAKOLIEH JIMH3E.
[Tonyuenue n300paxeHuii ¢ MOMOIIBIO JIMH3.
[Ipunuun neiictBus Qoroanmnapara, MUKPOCKOIIA U TEIECKOIA.
Mopensb riasa.
PasnoxxeHue O6enoro cBera B CIIEKTP.
[Tosryuenue Oenoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX 1IBETOB.

JlabopamopHvie pabomul u onvimol
HccnenoBanue 3aBUCIMOCTH YTIa OTPaXKEHHsI CBETOBOTO JIy4a OT yrIJia MaeHusI.
N3yuenne XxapakKTepUCTUK U300payKeHUs MTPEAMETa B INIOCKOM 3epKaJie.
HccnenoBaHue 3aBUCMIMOCTH yTJia MPEJIOMIICHHSI CBETOBOTO JIyda OT YIJIa aJICHUSHA
TPAHUIIE «BO3YyX—CTEKIION.
[Tonyuenue n3o0paxeHut C MOMOIIBIO COOMPAIOIIEH JTNH3HI.
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Omnpenenenne GOKyCHOTO PACCTOSTHUS U ONTUYECKOM CHIIbI COOMpAIOIEH JIMH3bI.
OmBITHI IO PA3I0OKEHUIO OEJIOro CBETa B CHEKTP.
OmnbITHl 110 BOCHPUATHIO L[BETA MIPEIMETOB NPU UX HAOIIOJCHHUU 4Y€pe3 LBETOBBIC
(GUIBTPBI.

Pa3nen 5. KBaHTOBBIE SIBJIEHUS
Omnwitel Pezepdopna u mnanerapHas Mojaenb aromMa. Mogens aroma bopa.
Hcnyckanue u norsomeHue ceeta aToMoM. KBaHThI. JInHenYaThle CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- 1 raMmma-uzinydeHus. CTpoeHHuEe aTOMHOTO Sipa.
Hyxnonnas monens aromuoro siapa. M3oronsl. PannoaktuBHbele npeBpamenus. [lepuon
NOJIypacriajia aTOMHBIX SIAEP.

SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsA0BOTO U MAaCCOBOIO YUCEI. JHEPrus
CBSI3U aTOMHBIX saep. CBs3b MacCel M dHeprud. Peaknmu cuHTe3a W JEICHUS SAEP.
Uctounuku sHeprun ConHIA U 3BE3.

Snepnas osHepretuka. JIeMCTBHS pAaJIMOAKTUBHBIX M3JIy4YeHUM HaA KUBBIE
OpraHU3MBI.

Jlemoncmpayuu
CrekTpbl U31y4YEHHUS U TMOTJIOIIECHHUS.
CrexTphl pa3Iu4YHBIX Ta30B.
CnekTp Bogopoaa.
Habmronenue tpexkoB B kamepe BuibcoHa.
Pabota cu€Turika HOHU3UPYIOMINX U3ITYUEHUH.
Peructpanus nznydeHust IpUpOIHBIX MUHEPAJIOB U TPOIYKTOB.

JlabopamopHhvie pabomul u onvimol

Hab6nronenue CrutonHbIX ¥ TMHEWYAThIX CIICKTPOB H3TyUCHUS.

HccnenoBanre TPEeKOB: M3MEPEHHUE HYHEPTUU YACTHIIBI IO TOPMO3HOMY TMYTH(IIO
doTorpadusim).

N3mepenne paarnoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-00001IIAKOIIMIA MOTYJIb

[ToBTOpUTENHEHO-0000MAIOMINK MOIYJIb TMpEAHA3HAUEH ISl CUCTEMATH3alUA |
00001IIeHHsI TPEIMETHOTO COJCP)KAHUS M OIbITa JESATCIBHOCTH, TMPHOOPETEHHOTO MPH
W3YYEHUHW BCETO Kypca (QU3HKH, a Takke Uil TOJATOTOBKM K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMEHY 10 (hM3HKe JIsl 00YUJaOIMUXCsl, BRIOPABIINX 3TOT YUCOHBIN
MpeaMeT.

[Ipn wW3ydeHWHM MaHHOTO MOIYJIS PEANTM3YIOTCSd M CHCTEMATH3UPYIOTCS BHJIBI
JESTETPHOCTH, HAa OCHOBE KOTOPBIX OOECIEeUMBACTCS JOCTWIKEHHWE TPEIMETHBIX M
MeTaIpeAMETHBIX TJIaHUPYEMBIX pe3yIbTaTOB oOy4JeHwMs, dbopmupyeTcst
€CTECTBEHHO-Hay4YHass TPAaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCJICIOBAHMSI
SIBJICHUM TIPUPOBI U TEXHUKH, OBJIAJICHUE YMEHHUSIMU OOBSICHATH (DU3NUYECKUE SBICHHUS,
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IIPUMEHSIS TIOJIyYEHHBIE 3HAHMS, pEIIaTh 3aJa4d, B TOM YHCIE KAa4eCTBEHHBIE U
DKCIEPUMEHTAJIbHBIE.

[IpyHIANHAIBHO NESATENBHOCTHBINA XAPAKTEP AAHHOTO pas3zena peaau3yercs 3a CUeT
TOT0, YTO 00YYaIOIIMECs BHIMOIHSIIOT 33aHNs, B KOTOPBIX UM IMPEAIaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSACHATH (PU3NUYECKHUE
SIBJICHMSI B OKPY KAIOLIEH IPUPOJE U IIOBCETHEBHOMN KU3HY;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEOBaHUSA (PUBNUYECKUX SBJICHUM, B TOM YHCIIE
JUISl TPOBEPKHU TUIIOTE3 U MOJyYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HAay4YHBbIE OCHOBBI HanOojiee BaKHBIX JIOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTHM, HallpuMep, MPAKTUYECKOTO MCIOJb30BaHUSA PAa3JIUYHBIX HCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA IPEBPAILICHUS M COXPAHECHMS BCEX M3BECTHBIX BHJOB
DHEPTHUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne ¢u3MKM Ha YpOBHE OCHOBHOIO 00IEro 0Opa3oBaHHsS HAMNpaBJICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpEeAMETHBIX UM MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynbrare msydueHus (QU3MKH Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUSY
oOyuatomierocs 0yayT chopMUpOBAHBI CAEAYIOUTUE JUYHOCTHBIC PE3YIbTATHI B YACTH:

1maTpHOTHYECKOro0 BOCIIUTAHMSA:
IIPOSIBIICHHE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
(u3MYeCcKO HAYKH;
LIEHHOCTHOE OTHOLIEHUE K JTOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB;

2rpaaaHCcKOro M IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSA
FOTOBHOCTh K AaKTHMBHOMY Y4YacTHIO B OOCYXJIEHUH OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN (DU3UKY;
OCO3HaHHE BaXKHOCTH MOPAIIbHO-3TUYECKUX MIPUHLIUIIOB B JIESITEIIBHOCTH YUYEHOTO;

3 3CcTeTHYECKOr0 BOCIIUTAHUA:
BOCIIPUATHE OCTETUYCCKUX KadeCcTB (PU3WUECKOW HayKu: €€ TapMOHHUYHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4 HEeHHOCTH HAYYHOI'0 O3HAHMS:
OCO3HAHUE IEHHOCTH (PU3NUECKON HAyKH KaK MOIIHOTO UHCTPYMEHTa IMO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHEUILIEH COCTABIIAIOIIECH KYJIbTYpHI;
pa3BUTHE HAy4YHOW JHOOO3HATEIBHOCTH, HWHTEpEca K  MCCIEI0BAaTEIbCKON
NEATEIbHOCTH;

S popMupoBaHMA KYJBTYPHI 310POBbS H SMOILHOHATBHOIO0 (J1arONOJyYHUsl:
OCO3HaHME LIEHHOCTM  Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJOTHYECKOM MHUpE, BaXHOCTH MpaBWi OE30MacHOrO TOBEAEHUS HAa TPAHCIIOPTE,
Ha JIOPOTax, C MIEKTPUIECKUM H TEIIOBBIM 000PYIOBAaHHEM B JOMAIITHUX YCIOBHSIX;
c(hOpMHPOBAHHOCTh HaBbIKA pediekcuu, MpU3HAHUE CBOETO IMpaBa Ha OMIMOKY H
TaKOro )K€ MpaBa y IPyroro 4ejaoBeKa;

6 TPy10BOr0 BOCIIMTAHUSA:
aKTUBHOE yYacTUE€ B PEHICHWU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpTraHM3aIlii, TOpoja, Kpas) TEXHOJOTUYECKOW |  COIMATbHOU
HaIPaBJICHHOCTH, TPEOYIOMNUX B TOM YKCIE U (U3HUECKUX 3HAHHM;
MHTEPEC K MPAKTUIECKOMY U3YUYCHHIO TIPpodeccHii, CBSI3aHHBIX ¢ (U3UKOM;
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/ 3KOJOTMYeCKOro BOCIIMTAHUS:

OpUEHTAlUs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUHU IS pelleHus 3a7ad B 00JacTH
OKpPY’Kalollel Cpe/ibl, INIAHUPOBAHUS MMOCTYIIKOB U OLIEHKU WX BO3MOYHBIX MOCIEICTBUN
JUISL OKpY2KaroLen Cpeibl;

OCO3HaHME INI00AIBHOIO XapaKTepa 3KOJOTMYECKHUX MPOOJIEM U Ty TEN UX PELICHNUS;

8 amanTanyu K U3MEHSIIOIUMCS YCJIOBHSIM COMAILHOM U MPUPOIHOI cpeabl:
MOTPEOHOCTh BO B3aMMOJCHCTBUU IIPH BBIMOJTHCHUH WCCIICOBAHUN W TIPOCKTOB
(M3UYECKON HAMMPABIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM JIPYTHX;
TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHYCCKYIO JCSITEIbHOCTD;,
OTPeOHOCTH B ()OPMHUPOBAHNUN HOBBIX 3HAHUH, B TOM YHCIIe (OPMYIUPOBATH UICH,
TIOHATHS, TUIIOTE3bI O (PU3UYECKUX 00BEKTaX U SBICHUSX;
OCO3HaHUE JEe(PHUITUTOB COOCTBEHHBIX 3HAHUNW W KOMIICTEHTHOCTEH B 00JacTH
bu3uKY;
IJIAHUPOBAHUE CBOETO Pa3BUTHUS B NMPHOOPETECHUH HOBBIX (DU3UUYCCKHX 3HAHUMU;
CTPEMJICHHE aHATM3UPOBATh U BBIABJIATH B3AMMOCBSI3H IIPHUPOJIBI, 00IIECTBA U
APKOHOMMKH, B TOM YHCJI€ C UCTIOJIb30BaHUEM (DHU3UICCKUX 3HAHUM;
OIICHKA CBOWX JICUCTBUI C y4ETOM BIMSHUS HAa OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX
rJ100aJIbHBIX ITOCIEICTBH.

METAIIPEIMETHBIE PE3YJIBTATHI

B pesynprate ocBOeHHS mMporpaMmbl Mo (GU3MKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi y oOyyaromierocss OyayT chOpMHUPOBaHbI METalpeAMETHBIC PE3YJIbTaThI,
BKJTFOYAIOIIUE MMO3HABATEIbHBIC YHUBEPCAILHBIE YUEOHbIC NEUCTBUS, KOMMYHUKATUBHBIC
YHUBEpCAJIbHbIE YUEOHBIE JCHCTBUS, PETYIISITUBHBIC YHUBEPCAIbHBICYYCOHbIE TCHCTBUS.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS

ba3oBble Jlornyeckune AeiicTBUSA:
BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH OOBEKTOB (SBIICHHM),
yCTaHaBJIMBATh CYIICCTBCHHBIA MPU3HAK KJIAaCCHU(DUKAIIUKA, OCHOBAHHS

JUTs1 0000LIEHUS U CPABHEHMUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paccMaTpuBaeMbIX (akTax, TaHHBIXU
HaOJI0JICHUSIX, OTHOCAIIUXCS K (DU3NUYECKUM SBJICHUSIM;

BBISIBIIATh TIPUYHUHHO-CIIC/ICTBEHHBIE CBSI3U MPU M3YYCHUH (DU3UYECKUX SIBICHUN H
MPOLIECCOB, JE€JaTh BBIBOJABI C HWCIIOJIB30BAHUEM JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUCHHM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PU3MUECKUX BEJIUYNH;

CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHuss ydeOHOW (Qu3nueckod 3amauu
(cpaBHEHHE HECKOJLKMX BAPUAHTOB PEIICHUS, BBIOOp HAMOOJEe MOAXOAIIETO C YIETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).
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ba3zoBble ucciieaoBaTeIbCKHe JeCTBHUA.
WCMOJIb30BaTh BOINPOCHI KaK HCCIEAOBATENBCKUA HWHCTPYMEHT MO3HAHUSA,
MPOBOJINTh MO CAaMOCTOATENBHO COCTABJIICHHOMY IUIAHY OIBIT, HECIIOXKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJBbIIOe UCCIAeAOBaHNEe (DUINISCKOTO  SBICHUS;
OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJTyICHHYIO B X0J1€
VCCIICIOBAHUS WU YKCIIEPUMEHTA;
caMOCTOSITeIbHO  (popMyIupoBaTh 00O0OIIEHUs] W BBIBOJALI IO pe3yJibTaTam
IPOBEAEHHOTO HAOJIOICHHS, OTIBITA, UCCIICI0BAHUS;
MIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIIEe pa3BUTHE (DU3NUECKUX MPOIECCOB,a
TaKe BBIJIBUTAThH MPEJINOJI0KEHUS 00 MX Pa3BUTUM B HOBBIX YCJIOBUSX W KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

OPUMEHATh PA3NUYHBIE METOJbl, HWHCTPYMEHTbl M 3alpoChl IpPH IOUCKE U
orOope MH(pOpPMAIMU WM JAHHBIX C Y4YETOM MPEIOKEHHON y4eOHOM (u3nuecKon
3a/1auu;

aHaJIM3UpOBaTh, CHUCTEMATU3UpPOBaTh W  HMHTEPHPETUPOBATH  HMH(POpPMAIHIO
pa3IMYHBIX BUAOB U (GOPM IIPE/ICTABICHMUS;

CaMOCTOATENILHO BBIOMPATh ONTUMANbHYIO (DOpMY MpeAcTaBieHHs] MH(DOpMAUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaydl HECIOXKHBIMU CXEMaMH, JuarpaMMaMH, HHOU
rpaduKoi U ©X KOMOMHAIIUSIMHU.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiCTBHS:

B X0j/ie OOCyXJeHUs y4eOHOro marepuaia, pe3yjabTaTOB JabOpaTOpPHBIX padoT U
MIPOCKTOB 33J1aBaTh BOMPOCHI MO CYIIECTBY OOCY)KIaeMOW TEMbl M BBICKA3bIBATh WJICH,
HalleJICHHBIE HA PEIICHUE 3aJ]a4M U MO IepKaHue 01aro)XenaTeIbHOCTH OOIICHMS;

COTOCTAaBIISAITh CBOM CYXKJEHHUS C CYXXIEHUSMH JAPYTHX YYaCTHUKOB JMAJIora,
oOHapyKHUBaTh Pa3IMINEC U CXOJICTBO MO3UITHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJMYHO TPEACTAaBIATh PE3YJbTAThl  BBHIMOJHEHHOTO (DU3UYECKOTO  OIbITa
(aKCTIeprUMEHTa, UCCIICIOBAHNUS, IPOCKTA).

MOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHTHON W WHAUBUIYaIbHON PabOTHI
P PELIEHUN KOHKPETHOU (PU3NYECKON mpOoOIeMBbl;

NPUHUMATh 1ETU COBMECTHOW JEeATEIhbHOCTH, OPraHU30BBIBATH NEUCTBHUS MO €€
JOCTIDKEHUIO: PACIIPEACNIATh POJIM, OOCYKIaTh MPOILECCHl M Pe3yJbTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBITIOJHATH CBOIO YacTh pabOThI, TOCTUrash KaueCTBEHHOTO pe3yJbTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPIWHUPYS CBOM JICUCTBHS C IPYTUMHU YICHAMH KOMaH/IbI;

OIICHMBATh KayeCTBO CBOETO BKJIaga B OOMUHA TPOAYKT TIO KPUTEPHUSIM,
CaMOCTOSTENIbHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.
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PerynsitTuBHble YHUBepPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusamnus:

BBEISIBIIATH TPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHTYaIlUsAX, TPEOYIOMIMX IS
penieHus GU3NIECKUX 3HAHUM;

OPUEHTUPOBATHCA B PA3IMYHBIX MOJAXOAaX MPUHATHUS pelieHUN (MHAUBUIYaIbHOE,
MIPUHATHUE PEIICHUS B TPYIINE, IPUHATUE PEIICHUM TPYIINO);

CaMOCTOSATEIILHO COCTaBIIATh AJTOPUTM pPEIICHHs] (PU3MUECKOW 3a/Jaud WM TUTaHa
UCCIIEIOBAHUS C Y4YETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpejiaraéMble BApUaHThI PEIICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOUMOHATbHBII HHTEJJIEKT:
JaBaTh aJICKBaTHYIO OLICHKY CUTYyallMU U Mpejiarath iaH €€ n3MEHEHMUS;

OOBSICHAITh TPUUYUHBI JIOCTHKEHHS (HEIOCTHXKEHMS) pe3yJIbTaTOB JESITEIbHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJIHEHUS
(U3MYeCcKOro UCCIEAOBAaHUS WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSTEILCTB,
M3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSIM.

CTaBUTh Ce0S Ha MECTO JPYroro 4ejloBeKa B XOJI€ CIOpa WU JUCKYyCCHH Ha
Hay4YHYIO TeMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JAPYTrOTO.

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU pelieHUud (HU3NUECKUX 3a7ad  UITU B
YTBEPAKICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IPaBO APYroro.

HPEAMETHBIE PE3YJIBTATDI

K xoniy oOyueHuss B 7 KJjacce MpeAMETHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH y O0YHAIONTUXCSI YMEHUH:

WCIIOJIB30BaTh TMOHATHS: (U3UYECKHE W XHUMHYECKHE SBJICHUS, HaOJI0JICHHE,
AKCIIEPUMEHT, MOJI€Nb, TMIOTE3a, €AMHUIBI (U3MUYECKUX BEIUYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUSI BemlecTBa (TBEPIOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBWOKEHHWE  (paBHOMEpHOE,  HEpaBHOMEPHOE,  MPSMOJIMHEWHOE),  TPaeKTOpus,
paBHOACHCTByIOIass cwi, nedopmarusa (ymnpyras, IulacTUdeckasi), HEBECOMOCTD,
COOONIAIONINECS COCYIBI;

paznmuuarh sBieHUS (nuddy3us, TEmIoBOe JBW)KCHUE YacTHI[ BEIECTBa,
PaBHOMEPHOE ABUKEHUE, HEPABHOMEPHOE JABWKEHHUE, MHEPIUS, B3aMMOJECUCTBHE TE,
paBHOBECHE TBEPHABIX TEJI C 3aKPEIUVIEHHOW OCBhIO BpallCHUsA, Ieperaya HdaBJICHUS
TBEPIABIMHU TEJIAMH, >KHIKOCTSIMH W Ta3aMH, aTMOC(EepHOEe [aBlieHWe, IJIaBaHUE Tel,
MPEBpAILCHUS] MEXaHUYECKON SHEPIUM) MO ONHCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHHUE;

pacro3HaBaTh MPOSBICHUE HW3YUYCHHBIX (U3UYECKUX SIBJICHUW B OKpPY)KaKOIIEM
MHUpPE, B TOM YnCIie PU3NUECKUE SIBJICHUS B IPUPO/IE: TPUMEPHI ABUKEHUS C PA3JTMUHBIMU
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CKOPOCTSIMH B XMBOW M HEXUBOW NPUPOJAE, ACHUCTBHE CHUJIBl TPEHUS B NPUPOAE U
TEXHHUKE, BIMSHHE aTMOC(EpHOro MaBICHHUS Ha >XKUBOM OpraHu3M, IJIaBaHUE pbIO,
phlYard B TeJI€ YEJIOBEKA, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/ady B YYEOHYIO,
BBIJIETISITH CYLIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;

ONMKCHIBATh M3YUYCHHBbIC CBOWCTBA Tel M (U3UUECKUE SIBIICHUS, WCIOIb3Ys
¢dusnueckue BenU4MHBI (Macca, 00BbEM, TUIOTHOCTh BEUIECTBA, BPEMs, MyTh, CKOPOCTH,
CpeaHsss CKOpPOCTh, CHJIa YIPYTOCTH, CUJIA TSKECTH, BEC Te€Ja, CWIIA TPEHUs, JABIICHHUE
(TBEpHoOro TeENa, KUAKOCTU, ras3a), BbITAJKUBAIOIIAs CHJIA, MEXaHW4YecKas padoTa,
MOIIIHOCTh, IUIEYO CHJBbl, MOMEHT CHJbl, KO3(PQUIMEHT TMOJE3HOro JACHUCTBUS
MEXaHU3MOB, KWHETHYECKas W TOTEHIMalbHAas SHEPrus), MpH OMHCAHWUU MPABUILHO
TPaKTOBaTh (PU3MUECKHUI CMBICI MCHOJIb3YEMbIX BEIUYHMH, X 0003HAYCHUS U €IUHUIIBI
(U3MYECKUX BEJIMYMH, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMHU BEJIMYUHAMH, CTPOUTH TrpaUKU H3YYEHHBIX 3aBHCHMOCTEN
(bu3NYECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHUS M TMPOLECCHI, HUCIOJIb3YS
IpaBWJia CIOKEHUs cuil (BIOJb OAHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMena, mpaBUJIo paBHOBECHS pblyara (0J10Ka), «30J0TO€ MPABUII0» MEXaHUKH, 3aKOH
COXpaHEHUS MEXaHWYECKON SHEpruu, MpU STOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIMChIBATh €T0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE SIBIICHUS, MPOLECChl M CBOMCTBA Te€l, B TOM 4YHUCIIE WB
KOHTEKCTE CUTYaLHH IIPaKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISBIISITH
NPUYHUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHWE M3 1-2 JOTMYECKHX IIaroBcC
onopoil Ha 1—2 HM3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SBJICHHUM, (PU3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemath pacu€THbie 3adaud B 1-2 nelcTBUS, HCIOJIB3YS 3aKOHBI U (HOPMYIIBI,
CBsI3bIBAIOIIME (PU3MUECKHUE BEIMUMHBI: HA OCHOBE aHAJM3a YCJIOBHS 3a/lauMl 3alliChIBaTh
KpaTKOe YCJIOBUE, MOACTAaBIATh (PU3NYECKHE BEIUYMHBI B (QOPMyJbl M IMPOBOJIUTH
pacy€Thbl, HAXOAUTh CIIPABOYHBIE JAHHbIE, HEOOXOAUMBIE IS PEIIEHUs 3a7a4, OLEHUBATh
PEATUCTUYHOCTD NOJIyYeHHON (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO PEIIMTh MPU HOMOLIM (U3UUECKUX
METOJ0B, B OIMCAaHUU MCCIEAOBAHUSA BBIACIATh IIPOBEPAEMOE IPEAIIOIOKEHUE
(runotesy), pa3nuyaTh U MHTEPIPETUPOBATH MOJYyUYEHHBIN pE3yIbTaT, HAXOIUTh OIIUOKHUB
XOJI€ OIIbITA, AENATh BBIBOJBI 110 €0 pe3yJIbTaTaM;

IPOBOJUTH OMBITHI M0 HAOIIOJAEHUIO (U3MUECKUX SIBICHUN WM (PU3MUYECKHX

CBOMCTB Tem: (OpMYJIMPOBATh MPOBEPSEMbIE TPEANOIOKEHNSI, COOUpaTh YCTAaHOBKYHU3

IPEAJI0KEHHOT0 000PYI0BaHHUs, 3aUCHIBATH X0/ ONBITa U (POPMYJIUPOBATH BHIBOJIBI;

BBITIOJIHATD MPSMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHIIbI

U TEMIIEpaTyphl C KUCIOIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MpUOOPOB € yUETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOJIUTH UCCIIEAOBAHNE 3aBUCUMOCTU OJHON (PU3NUYECKON BETUYUHBI OT APYTOU C
MCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUXKYIIIETOCS
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Teaa OT BPEMEHHU JIBHXKEHHMSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Tella, KauecTBa
00paOOTKM TIOBEPXHOCTEH Ten M HE3aBUCUMOCTM CHJIBI TPEHUS OT IUIOUIaau
CONPUKOCHOBEHHUS TeJl, CUJIbl YIPYTOCTH OT YJJIMHEHUS MPY’KUHBI, BBITAIKUBAIOIICH
CIIIbI OT 00bEéMa TMOTpYKEHHOM YacCTH Tela M OT IUIOTHOCTH JKUJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT INIyOHUHBI, HA KOTOPYIO OTPYKEHO TENO, YCIOBUM
IUTaBaHMsI T€Jl, YCIOBUN PaBHOBECHs pbluara U OJIOKOB, y4aCTBOBAaTh B IJIAHUPOBAHUU
y4eOHOTO HCCIIEIOBaHMs, COOMpPATh YCTAHOBKY U BBINOJNHATh H3MEPEHUs, CIeays
NPEMIOKEHHOMY  IUIaHy, (UKCHpPOBATh pE3yJbTaThl IOJYYEHHOM 3aBUCHMOCTH
(¢u3NYECKUX BEJIWYUH B BUJE NPEUIOKEHHBIX Ta0IMLl U TpauKOB, AENATh BBIBOJbI
IO pe3yJbTaTaM UCCIIEIOBAHNUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUsS (U3NYECKUX BEIMYUH (IJIOTHOCTH BELIECTBA
KUAKOCTH W TBEPAOrO Tella, CHUJAa TPEHUS CKOJBXEHUS, JaBICHUE BO31yXa,
BBITAJIKUBAIOIIAS CUJIA, IEHCTBYIONIAS HA MOTPYKEHHOE B )KUJKOCTh TENO, KOAP(PUIIUEHT
MIOJIE3HOTO ACMCTBUS MPOCTBIX MEXAHU3MOB), CIEAYS MPEII0KEHHON MHCTPYKIUU: MPU
BBINIOJIHEHUH HW3MEpPEHUN CcOoOUpaTh HKCIEPUMEHTAJIbHYI) YCTAHOBKY M BBIYHUCIATH
3HAYEHHE NCKOMOW BEJINYUHBI,

coOmoaTh MpaBWiIa TEXHUKM O€30IacHOCTH Ipu padore ¢ JabopaToOpHBIM
000pyIOoBaHUEM;

yKa3bIBaTh MPHUHIMIMBI JEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, THUHAMOMETP, COOOLIAIOIIMECS COCYIbl, OapOMETp, pblyar, MOJBHUKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;

XapaKTEepU30BaTh MPUHIUNBI JEHCTBHS HM3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOPOM Ha HX ONUCaHUA (B TOM 4YHCIE: MNOAUIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, TUAPABIAYECKHI Mpecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HAacCOC,
apeoMeTp), HMCIIOJB3Yys 3HAHMS O CBOMCTBaX (PU3MYECKUX SBICHHH M HEOOXOJIMMBIC
(u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTH MpUMEPHl (HAXOAUTh HMHPOPMALMIO O MPUMEPAX) MNPAKTUUECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOM KU3HM MJid oOOecreyeHus
0e3omacHOCTH TMpU OOpalieHHH ¢ MNpuOoOpaMd W TEXHMUYECKHUMHU YCTPOMCTBaMH,
COXpPaHEHUS 3/I0pOBbSl U COOJIOIEHUSI HOPM 3KOJIOTHUECKOI0 MOBEACHUS B OKPYXKaroIien
cpexne;

OCYUIECTBJISATH OTOOP MCTOYHUKOB MHGpoOpmanuu B HHTEepHETE B COOTBETCTBHUHC
3aJIaHHBIM MOWCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUWA M MyTEM CpaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBIIETATH MH(POPMAIMIO, KOTOPAsl SIBISIETCA MPOTUBOPEUYUBOM
WU MOXET OBITh HEAOCTOBEPHOMT;

UCIIOJIb30BaTh NPHU  BBINOJHEHUM Y4YEOHBIX 3aJaHUi  HAYyYHO-TOMYJISIPHYIO
aUTEpaTypy (PU3MYECKOro conaepxkaHHUs, CIPAaBOYHBIE MaTepualbl, PECYpChl CETU
WnTtepHner, BiageTb NpuéMamMH  KOHCIEKTUPOBAHHUA  TEKCTa, MPEoOpa3oBaHMs
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KPAaTKHE NMMCbMEHHbBIE U YCTHBIE COOOIIEHNS HA OCHOBE 2—
3 UCTOYHUKOB MH(POpMALIUH (PU3UUECKOTO COAEPKAHUS, B TOM YHUCIIE MMyOJIMYHO
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JieNaTh KpaTKWe COOOIEHUsT O pe3ysbTaTax MPOEKTOB MM YYEOHBIX HCCIEeIOBaHUM,
IPU 3TOM I'PAMOTHO HCIIOJIb30BAaTh M3YUYEHHBIM MOHATUHHBIN ammapaT Kypca (pU3HKH,
CONPOBOX/IaTh BHICTYIUICHHE ITPE3CHTALINEH;

IIPU BBITIOJTHEHUH YYEOHBIX MPOEKTOB U UCCIEAOBAHUN PACTIPEACTATh 00s3aHHOCTUB
IPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33/1a4aMH, CIEAUTH 32 BBINIOJHEHUEM ILIaHA
NEUCTBUM, aJleKBaTHO OLICHUBAaTh COOCTBEHHBI BKJIAX B JEATEIbHOCTb TIPYIIIbI,
BBICTPauBaTh KOMMYHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAOIIUX.

K xoniy oOydeHus B 8 kJjiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YyHAIOLIUXCSI YMEHUI:

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

MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBa, KPUCTAIUIMYECKUE U aMOpdHBIE Tena,

HACBIIICHHBIA U HEHACBHIIICHHBIN Tap, BIAKHOCTh BO3/lyXa, TEMIEpPATypa, BHYTPEHHSS
SHEPrusl, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN SJIEKTPUUECKUN 3apsil, DIEKTPUUECKOE
I10J1€, IIPOBOJHUKHU U TUJIEKTPUKHU, IIOCTOSIHHBIN AJIEKTPUYECKUN TOK, MArHUTHOE T10JIE;
pasynyath sIBJICHUS (TEIIOBOE PACIIMPEHUE U CKATHE, TeIUIoNepeaya, TErIoBOe
paBHOBECHE,  CMAauMBaHWE, KalWULIPHBIE SBJICHMS, HCIApPEHUE, KOHJCHCALWs,
IIJIABJICHUE, KpUCTaJIU3alus (oTBepaEBaHUE), KUIICHHUE, TeIIonepe1ada
(TeTIOnPOBOTHOCTh, KOHBEKIIHS, U3ITyUYECHUE), AICKTPU3ALMS TeJl, B3aUMOJCHCTBIE
3aps0B, NCUCTBUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHICTBUE
MAarHuTOB, JEHCTBUE MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, JJIEKTPOMAarHUTHas
UHIYKIUS) 10 OINHCAHMI0 WX XapaKTEPHBIX CBONCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SIBJICHHUE;

pacmo3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3WYECKUX SBICHUN B OKpPYXKAIOIIEM
MHpEe, B TOM 4ucje (U3UYECKHE SIBJICHUS B MNPUPOJIE: MOBEPXHOCTHOE HATSIKEHUE U
KalWUIAPHBIE SIBIICHUST B MPUPOJE, KPUCTAUIBI B mOpupone, usnydeHue ComHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opusbl, 00pa3oBaHHE pOCHI, TyMmMaHa, HHEs, CHera,
AJIEKTPUUYECKHUE SBJICHUSI B aTMOc(]epe, PJIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
nosie 3eMJH, Jipeiid MOJIFOCOB, POJIb MATHUTHOTO TOJIS JUISl SKU3HU Ha 3emiie, TOJIIPHOE
CUSHHE, TIpM OTOM I[IE€PEBOJUTh NPAKTUUECKYIO0 3a7adyy B Y4YeOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3UUECKUX SIBJICHUM;

OMUCHIBATh M3YYEHHBIE CBOMCTBA Ted W (PUBUYECKUE SIBIICHUS, HCIOIb3Ys
(bu3MYecKue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSISI SHEPrusi, KOJUYECTBO TEIUIOTHI,
yIelbHasi TEIIOEMKOCTh BEILIECTBA, YJAENIbHAsA TEIUIOTA IUIABJICHUS, YJIEJIbHAs TEIIOTa
nmapooOpas3oBaHus, yJeJbHas TEIJIOTa CropaHus TOIUIMBA, KOA(DQPHUIIUEHT MOJIE3HOTO
JNEUCTBUSl TEIUIOBOM MAIWHBI, OTHOCUTENIbHAS BIIAXKHOCTb BO3AYyXa, JJIEKTPUYECKUU
3apsij, CUJia TOKa, JIEKTPUYECKOE HAIPSHKEHUE, COMPOTUBIIEHUE MPOBOJAHUKA, YACIBHOE
COTIPOTUBJICHUE BEIECTBa, pabd0Ta W MOIIHOCTh AJEKTPUUYECKOTO TOKA), MPU OMHCAHHUH
MPaBWJIBHO TPAKTOBAaTh (PU3MYECKUNA CMBICT MCMOJIB3YEMbIX BEJIUYMUH, 0003HAUYCHUS U
CSAVHUIBI  (DU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIONINE JTAHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTHh TpaduKu H3yUYEeHHBIX
3aBUCUMOCTEH (PM3UYECKUX BEJIMYUUH;
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XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WUYECKHE SIBICHUS W MPOIECCHI, MCIOJB3YS
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUSI BEIIECTBA,
MIPUHLNIN CYTEPIO3UIMHU MoJeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUSs 3apsija,
3akoH Owma s ydacTka 1nenu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHEHUsI SHEPTruu,
IIPH 3TOM JIaBaTh CJIOBECHYIO (JOPMYJIUPOBKY 3aKOHA M 3aIIMCHIBATh €0 MaTEMAaTHYECKOE

BBIPAKCHUC,
O0OBSACHATH (bHSI/I‘ICCKI/Ie mpouccCoul U CBOMCTBA TCJI, B TOM 4YHCJIIC U B KOHTCKCTC
CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOTI'O XapakTepa: BBIABIIATDH IIPUYIUHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYeCKHX IIaroB ¢ onopoi Ha 1-2
U3YYCHHBIX  CBOMCTBa  (pU3MUECKHX  SBICHHWM, (U3NYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacu€THble 3aJaud B 2—3 JEWUCTBUSA, HUCHOJb3ys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBAIOIIME (PU3MUECKHE BEJIMUMHBI: HA OCHOBE aHaJIM3a yCJIOBHS 3a/1ayM 3allChIBaTh
KpaTKO€ YCJIOBHE, BBIABISTH HEIOCTATOK JAHHBIX JUIsl pPELICHUs 3a/Jadd, BbIOMpATh
3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE JIsl €€ PEIICHUs, IPOBOAUTH PACUEThHl U CPABHUBATH
MOJIy4YE€HHOE 3HauU€HUE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PELIUTh MPU IMOMOIIU (UZHUYECKUX
METOJI0OB, UCIIOJIb3Ysl ONIMCAHUE UCCIIETOBAHMS, BBIIEIATh IPOBEPSEMOE NMPEAIIOIOKEHHE,
OLIEHMBATh NPABUIIBHOCTH MOPSAJIKA IPOBEACHUS HUCCIIEIOBAHUS, JEIATh BBIBOIBI;

IPOBOJUTH ONBITHl IO HAOMIOACHUIO (PU3NYECKHX SIBICHUN WM (U3HYECKUX
CBOMCTB TeN (KanWUISIPHBIC SBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3JlyXa OT €ro o0ObEMa,
TEMIIEPATYpPhl, CKOPOCTH IIPOLECCA OCTBIBAHUSA M HArpeBaHMs IPU U3JIYyYEHUH OT LIBETA
U3Iydarolme  (MOINomaoLeil) IMOBEPXHOCTH, CKOPOCTb  HMCHApeHUs  BOABI OT
TEMIEPATYpPbl KUIKOCTH M IUIOMAAM €€ TOBEPXHOCTH, DJJEKTpU3alMs Tel U
B3aMMOJICHCTBUE DJIEKTPUYECKUX 3apsAN0B, B3aUMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJau3alsl MarHUTHBIX IOJIEW IOCTOSHHBIX MAarHUTOB, JNEUCTBHUS MAarHUTHOTO IOJIA
Ha IDPOBOJHUK C TOKOM, CBOWCTBA 3JJICKTPOMAarHuTa, CBOMCTBA JJIEKTPOABUTrATENSA
MOCTOSIHHOTO  TOKa): (OpMYJUpPOBAaTh MPOBEPSIEMBbIE MPEAMNOJIOXKEHHS, COOUPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMS, OMMCHIBATH X0 ONbITa U (HOPMYIUPOBATH
BBIBO/IBI;

BBIIIOJIHATD NPSIMBIE  M3MEPEHUsT TEMIIEPAaTypbl, OTHOCHUTEJIBHOW BIIAXXHOCTHU
BO3/lyXa, CHWJIbl TOKa, HANpPSHKEHUS C HCIOJIb30BAHUEM aHAJOrOBbIX NPUOOPOB U
JaTYUKOB (PU3MYECKUX BEJIIMYUH, CPaBHUBATH PE3YJIbTAThl H3MEPEHHH C y4ETOM
3aJlaHHOM a0COJIFOTHOM MOTPEIIHOCTH;

MPOBOJUTH UCCIEAOBAHNE 3aBUCUMOCTU OAHOW (PU3NYECKON BETUYMHBI OT APYTOM C
WCIIOJIb30BAHUEM MPSMBIX M3MEPEHUN (3aBHCUMOCTb COIPOTHUBIICHHUSI MPOBOJAHHUKA OT
€ro JUIMHBI, TUIOLIAIM MOMNEPEYHOr0 CEYEHHUs] W YIEIBHOrO CONPOTHBIIEHUS BEILIECTBA
IIPOBOAHMUKA, CUJIbI TOKA, UAYLIETO Yepe3 NPOBOJHMK, OT HANPSIKEHUS HA IIPOBOJHUKE,
UCCJIEJOBAaHUE IIOCIIE0BATEIbHOTO M MAapajUIEIbHOIO COEIMHEHUN IPOBOJHUKOB):
MJIaHUPOBATH HMCCIIEJOBAHUE, COOMPATh YCTAHOBKY U BBIMIOJHITH U3MEPEHUs, Cleays
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MPEIIOKEHHOMY TUIaHy, (DUKCUPOBATH PE3YJIBTATHl MOJTYUYEHHON 3aBUCHMOCTH B BUIE
TabnuIl ¥ rpaduKoB, Je1aTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

MPOBOJIUTH KOCBEHHbIE U3MEpeHUsl (PU3UUECKUX BEIMYUH (yAelIbHAS TEIUIOEMKOCTh
BEIIIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, pad0Ta U MOIIHOCThH SJEKTPUUYECKOIO TOKA):
IUTAHUPOBATh  U3MEPEHHUs, COOMpaTh IKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
NPEIJI0KEHHON MHCTPYKIUHU, U BBIUUCIISATH 3HAUCHHUE BEJINYUHBI,

coOMoIaTh TpaBWiIa TEXHUKM O€30MacHOCTH TMpH padore ¢ JabopaTopHBIM
000pyI0BaHUEM;

XapakTepu30BaTh MNPUHIUIBI JCHUCTBUS M3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha HMX OMHMCAHHS (B TOM 4YHUCJE: CHUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOIBTMETP, CUETUUK DIICKTPUUECKONIHEPTUH,
AJIIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelbHbIE JJIEKTPONPUOOPHl  (IIPUMEPHI),
AIEKTPUUYECKUE TPEIOXPAHUTENMN, HJICKTPOMArHUT, SJEKTPOJBUIaTelIb IMOCTOSHHOTO
TOKa), WCIOJb3Yysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUM U HEOOXOJIUMBbIC
¢bu3nUecKue 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIC TEXHUUECKUE YCTPOMCTBA M M3MEPUTEIIbHBIE MPUOOPHI O
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETP, TEPMOC, MCUXPOMETP,
TUTPOMETpP, JBUTATENIb BHYTPEHHETO CTOpaHus, JJIEKTPOCKOI, PEOCTaT), COCTABIISITH
CXEMBbI 3JIEKTPUYECKUX LENel C IMOCIEAOBATEIbHBIM M NapalIeIbHbIM COEIUHEHUEM
AJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYEHUS SJIEMEHTOB DJIEKTPUUECKUX TIETEH;

OPUBOAUTH MPUMEPHl (HAXOIUTh HH(OpPMAIMIO O TpHUMEpax) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3MUECKMX 3HAHUW B TOBCEIHEBHOW JKM3HU [JIsi OOECTeUeHHUS
0€30IMacHOCTHU MPHU 0OpaIIeHUH ¢ TPUOOpaMU U TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHUS
37I0OPOBbSI M COOJTFOICHUSI HOPM DKOJIOTHUECKOTO TIOBEJICHUS B OKPY KAIOIIICH Cpe/Ie;

OCYILIECTBIISITh MOUCK HMH(pOpMaIuu (PU3NYECKOro cojepxanusi B MHTepHeTe, Ha
OCHOBE HMEIOLIMXCS 3HAHUM M NYTEM CpPaBHEHHS JOMOJHUTEIIbHBIX HCTOYHUKOB
BBIJICTISATh MH(OpPMAIIMIO, KOTOpash SBISETCS MPOTUBOPEYMBONM WM MOXKET OBITh
HEJOCTOBEPHOMU;

UCIIOJIb30BaTh TIPU  BBIMOJTHEHUM YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
auTeparypy (puznueckoro cojiepikaHus, CIpPaBOYHBIE MaTepUasbl, PECypChl CETH
NurtepHer, Bmanerp mnpuéMaMud  KOHCIIEKTHUPOBAHUS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIC MUCHMEHHBICE U KPATKUE YCTHBIE COOOIICHHs, 0000Ias
nH(pOpMAIUI0O U3 HECKOJBbKHUX HCTOYHUKOB (PU3MUECKOTO COJIEpKaHUS, B TOM YHUCIE
nyOoJWYHO  TIPEACTABNSATH  PE3yJibTaThl  MPOCKTHOM WM HCCIE0BATEIbCKOM
NEATENIbHOCTH, MPU ITOM T'PAMOTHO HCIIOIb30BaTh W3YUYEHHBIA MOHATUMHBIA ammapar
Kypca (pu3uKu, COMPOBOXK/IaTh BHICTYIUICHHE MPE3ECHTAIINCH;

IPU BBITIOJHEHUU YYEOHBIX MPOEKTOB W HWCCIEAOBAHUM (DU3MUECKUX IMPOIECCOB
pacrpeniensiTb 00sS3aHHOCTH B TPYyNIle B COOTBETCTBUU C TMOCTABJICHHBIMHU 3aJa4yaMu,
CIEAUTh 34 BBINOJHEHHEM IUIaHA JCUCTBUH M KOPPEKTUPOBATH €ro, AajeKBaTHO
OIICHUBATh  COOCTBEHHBIM  BKJAJ B  JEATCIBHOCTh  TPYIIbI,  BBICTPAaUBAThH
KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, MPOSBIISIE TOTOBHOCTh Pa3peiaTh KOH(IUKTHI.
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K xoniy oOydenuss B 9 kJjacce MpeaMETHBIE pe3yJbTaThl Ha 0a30BOM YypOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS: CHCTEMA OTCYETA, MaTepUajbHAsl TOYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHMUYECKOro JBIKEHHUS, Aedopmanus (ympyras, IuiacTuueckas),
TpEHUE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U NIEPETPY3KH, LIEHTP TAKECTH,
abCOMIOTHO TBEPJOE TENO, IEHTP THKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHHUUECKUE
KOoJIcOaHMs U BOJHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJHBI, IIKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTDb U 1alIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS U
NOTJIoIIEHuUs, alb(a-, 6eTa- U raMMa-u3IydeHUs, U30TOIbI, siIepHAast SHEPTeTHUKA;

pasznuyarh ABJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE JBU)XECHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JIBUKEHHE, CBOOOJHOE MaJieHue Tell, paBHOMEPHOE
IBIJKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBUE TE€J, PEAKTUBHOE  JIBUKEHUE,
KoJiebaTeNbHOe JIBIDKCHHME (3aTyXarollue W BBIHYXKICHHBIE KOJeOaHus), pe30HaHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, IPSAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUEU
MIPEJIOMJICHHE CBETA, IMOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pPa3jioKeHue Oeoro cBeTaB
CIIEKTP M CIIOKEHHE CIIEKTPaJbHBIX IIBETOB, JUCIIEPCHS CBETA, E€CTECTBEHHAS
PaANOAaKTUBHOCTh, BOBHUKHOBEHHE JIMHEWYATOTO CHEKTpa M3TYUYEHUs) MO OMUCAHUIO MX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX AaHHOE (pu3myeckoe
SBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SIBIICHUM B OKPYKAIOLIEM MHUPE
(B TOM uuncne ¢pu3NUecKue SBJICHUS B MPUPOJIC: MPUIUBBI U OTIUBBI, IBKCHHUE TJIAHET
ConHEYHON CHCTEMBI, PEAKTUBHOE JIBUKEHUE >KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHUE, CEIUCMUYECKUE BOJIHBI, I[yHAMHU, 3XO0, IBETa TeT,
ONTHYECKUE  SBJIEHUS B  MpUpOJE, OHOJOrMYEecKoe  JEHCTBUE  BHJIUMOIO,
yabTpaUOJIETOBOTO W PEHTICHOBCKOTO W3JIyUYE€HHUH, €CTECTBEHHBIM paguOaKTHUBHBIN
(G oH, KOCMHYECKHUE U, paJM0aKTUBHOE U3TyUYeHUE MPUPOTHBIX MUHEPAJIOB, ACHCTBUE
PaIMOAKTHBHBIX M3JIy4YEHU HA OpraHu3M 4YeJOBEKa), IMpPU HATOM NEPEBOAUTH
MPaKTUYECKYI0 3a/Jady B Y4YeOHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)
(bu3NYeCcKuX ABJICHUI;

ONMKCHIBATh M3YYECHHBbIE CBOMCTBA Tel M (DU3UYECKUE SIBICHMS, HCIHOJIb3YS
(bu3MYecKue BEIUYUHBI (CpPEIHSs] U MTHOBEHHAs CKOPOCTH Tejla MpU HEPAaBHOMEPHOM
NBW)KEHUHU, YCKOPEHHUE, MepeMElIeHue, MyTh, YrioBas CKOPOCTb, CHJIA TPEHUS, CHIIA
YIOPYTOCTH, CUJIa TSXKECTU, YCKOPEHHE CBOOOJHOTO MaJIeHHsl, BEC Teja, UMITYJIbC Tena,
UMITYyJIbC CWJIbI, ME€XaHH4yecKas paboTa M MOIIHOCTb, MOTEHIMAJIbHAs SHEPrus TeJa,
MOJHSATOrO0 HaJ MOBEPXHOCTBHIO 3€MJIM, MOTEHIMAJIbHAS JHEPTUsl CHKATON MPYKUHBI,
KHHETHYECKasi YHEPTHs, TOJIHAsI MEXaHUYecKasi YHEPTusl, EPUOJl U YacTOTa KOJeOaHUi,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, I10OKAa3aTellb
MPEJIOMJIEHUSI Cpelibl), MPU ONMHUCAHWM TPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICI
HCIIOJB3YEMbIX BEJIMYMH, 0003HAUYCHUS U E€AUHULBI (PU3MUECKUX BEJIMYMH, HAXOIUTh
(GOpMyIIBI, CBS3BIBAIONINE JAaHHYIO (PU3WYECKYIO BEIMYUHY C JIPYTHUMU BEJIUYHMHAMH,
CTPOUTH TpaPUKU N3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH,
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XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHUS MU TPOIECCHI, HCIOJIb3Ys
3aKOH COXPAaHEHHUS YHEPrHH, 3aKOH BCEMHUPHOTO TATOTCHHS, MPHUHILHUI CYNEPHO3UIINU
CWJI, TPHUHIMI OTHOCUTENbHOCTH [ammiesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS
UMITYJIbCA, 3aKOHBI OTPAXKEHHS U MPEIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsIIOBOTO U
MacCCOBOTO YHCEJ TPH SICPHBIX PEAKITUAX, IPH ITOM J1aBaTh CIOBECHYIO ()OPMYJIUPOBKY
3aKOHA W 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BRIPAKEHHE;

OOBSCHATh (U3NYECKUE TMPOLECCHl U CBOMCTBA TEJN, B TOM YHCIIE U B KOHTEKCTE
CUTyalluli  MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBISATH  HNPUYUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHX IIaroB ¢ OMopoi Ha 2—3
MU3YYCHHBIX  CBOWCTBa  (DM3WYECKHUX  SIBICHUW, (U3NYCCKUX  3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3amadd (ONMUparoImuecs Ha CUCTeMy W3 2—3 YpaBHCHHUN),
UCIIONB3YSl 3aKOHBI U (POPMYJIBI, CBSI3BIBAIONINE (PH3UYECKHE BEITUYMHBI: Ha OCHOBE
aHaJli3a yCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBUE, BBIABIIATH HEAOCTAIOIINE WM
M30BITOYHBIE JaHHBIC, BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOIMMBIE MJIsi PEILEHUs,
MIPOBOANTH PACUYETHI U OIIEHUBATH PEATUCTUYHOCTH MOMYyUYEHHOTO 3HaYEHUS (PU3NIEeCKOn
BEITNIMHBL

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIINTh MPH MOMOIIN (PU3NIECKUX
METOJIOB, HCIIOJIb3YsI ONMCAHUE HCCIEA0BaHNUs, BBIIEIATh MPOBEPSIEMOE IPEIOIOKEHNUE,
OLICHMBATh MPAaBWJIBHOCTh MOpPsIKa TPOBENCHUS HCCIEIOBAHMS, JieJaThb BbIBOJBI,
MHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOICHUN U OTIBITOB;

IPOBOJANUTH ONBITHI MO HAOMIONECHUIO (PU3UYECKUX SBICHUN WIH (PUIUIECKUX
CBOMCTB Ten (M3ydeHHe BTOpOTO 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHS DSHEPTHUH,
3aBHCHUMOCTbH I€pHoJia KoJeOaHui MpyKUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU
IOPYXUHBl M HE3aBUCHUMOCTh OT AaMIUTUTYJbl MalbIX KoyieOaHUH, NpsIMOJMHEHHOE
pacrnpocTpaHEHHE CBETa, pa3joKeHUEe OeNoro cBeTa B CIEKTP, H3yYE€HUE CBOMCTB
M300paKeHUsI B TJIOCKOM 3€pKajie U CBOMCTB M300pa)KeHMsI TpeaMeTa B COOMparoIiei
TMH3e, HAOMIOJCHNE CIIOMIHBIX M JIMHEHYAThIX CIIEKTPOB M3IYUYCHHS): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000PYIOBaHMs, OMUCHIBATH XOJ] OIbITA U
€ro pe3ysbTaThl, POPMYIUPOBATH BHIBOBL;

MPOBOJNUTH TIPU HEOOXOIMMOCTH CEPHUIO MPSAMBIX W3MEPEHHM, ONMpeAeNsis CpeaHee
3HAUYEHHE U3MEpPAEMON BeIUYHHBI ((POKYCHOE pPACCTOSHHE COOMpAIOIIECH JIHMH3bI),
000CHOBBIBaTh BBIOOP c110c00a U3MEPEHUS (M3MEPUTENBHOTO MTPUOOpPa);

IPOBOJNUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMUUH C UCIIOJIb30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTh MMYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBUKECHUU
0e3 HaJallbHOM CKOPOCTH, TIepruoaa KoJeOaHN MaTEeMaTHUECKOTO MAasTHHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTH yTla OTPaKEHHUs CBETa OT yrja MaJeHUs M YIJa MPEJIOMIICHUS OT
yria MajeHus): IUIaHUPOBAaTh HCCIEJOBaHHE, CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY,
¢bukcupoBaTh pe3yNbTaThl IMOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJE
TabyuL ¥ TpaduKOB, AeJaTh BHIBOBI IO PE3yJIbTaTaM HCCIEI0BaHNUS;
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IPOBOJAUTH KOCBEHHbIE H3MEpPEHUs (PU3MUECKHX BENWYHH (CPEAHssl CKOPOCTh U
YCKOpPEHHUE Tela MNPU PAaBHOYCKOPEHHOM JIBMXKEHHH, YCKOPEHHE CBOOOIHOTO MaJCHMS,
KECTKOCTh TPYXKHUHBI, KOIPPHUIMEHT TPEHUS CKOJIBKEHHUS, MeXaHudeckas paboTra u
MOIIHOCTb, YaCTOTa U MEPHUOJ KOJCOaHUII MaTEMAaTHYECKOTO U MPY>KMHHOI'O MasiTHUKOB,
ONTUYECKAas CUJIa COOMpAIONIEH JTMH3bI, PaIMOAKTUBHBINA (POH): TUIAHUPOBATH U3MEPEHUS,
coOupaTh OSKCHEPUMEHTAIbHYIO YCTAHOBKY U  BBINOJHATH HW3MEPEHHs, CIeays
MPEMJIOKEHHOW HHCTPYKUMHU, BBIYHCIATh 3HAYEHHE BEJIWYMHBI M AHAIM3UPOBATH
MOJIyYEHHBIE PE3YNBTATHI C YUETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUI;

coOMoaTh TpaBWiIa TEXHUKM O€30MacHOCTH TMpu pabore ¢ JabopaToOpHBIM
000pyI0BaHUEM;

pas3nnyaTh OCHOBHBIE MPU3HAKU HM3YUYEHHBIX (U3HUECKUX MOJENeH: MaTepuaibHas
TOYKa, aOCOMIOTHO TBEPAOE TEJNO, TOYCYHBIM HCTOYHHMK CBETa, JIyd, TOHKAas JIMH3A,
IJIAHETapHAasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEIb aTOMHOTO S7Ipa;

XapakTepu30BaTh MPUHIUILI JACHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha UX OoNMCaHUs (B TOM YHCIIE: CIIMIOMETP, NaTUYUKU MOJIOKEHUS,
PAcCCTOSIHUSL U YCKOPEHMUsI, paKeTa, 3XO0JIOT, OUKH, MEPUCKOI, (poToannapar, ONTUYECKHE
CBETOBOJIbl, CHEKTPOCKOIl, JIO3UMETp, Kamepa BuibcoHa), HCHONb3ys 3HAHUSIO
CBOMCTBAaX (PU3NYECKUX SBJIECHUI U HEOOX0UMBbIE (PHU3HUECKHUE 3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOIMYECKUX MPOLECCOB MPU PEIICHUN
y4eOHO-IPAKTUUECKUX 3a/lay, ONTUYECKUE CXEMbl Il TMOCTPOEHUS H300paKCHUIB
IJIOCKOM 3€pKajie U coOuparomien JIMH3E;

OPUBOAUTH TPUMEPHl (HAXOAUTh WHGOPMAIMIO O MpUMEpax) MTPAKTUIECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUW B TOBCEJHEBHOM JKM3HM i oOecreyeHus
O0e3onmacHOCTH TMpu OOpalieHMH C MNOpudopaMu W TEXHHMYECKMMHU YCTpPOMCTBaMH,
COXpPaHEHUS 3/I0POBBS U COOJIIOJIEHUS] HOPM SKOJOTHYECKOI0 MOBEACHUS B OKPYXKaIOIIeH
cpexne;

OCYUIECTBJIATh MOUCK HWHGMopManuu Quanyeckoro conepxanusi B HWHrepHere,
CaMOCTOATENbHO (OpPMYJIMPYs] TOMCKOBBIM 3ampoc, HAXOAUTh MYTH ONPEAEICHUS
JIOCTOBEPHOCTH TOJy4Y€HHOM HH(POpPMAIMM Ha OCHOBE UMEIONIUXCS 3HAHUU W
JOTIOJIHUTENIbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TIPU  BBIMOJTHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MYECKOTro Colep:KaHHs, CIPAaBOYHBIE MaTepuaibl, PECYpChl CETH
WNurepHer, Bnanerp npuéMaMyd  KOHCIEKTHUPOBAHUS  TEKCTa, MpPeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MUCHMEHHbIE U YCTHBIE COOOIIEHHMS Ha OCHOBE
uH(OpMAIIMU W3 HECKOJIbKUX WCTOYHUKOB (DU3WYECKOTO COJEpIKaHMS, ITyOJIUIHO
MPEICTABIATh PE3yJIbTaThl MPOEKTHON MJIM UCCIEA0BATEIBCKON NEATENbHOCTH, MPU 3TOM
IPaMOTHO MCHOJIb30BaTh U3YUEHHBIN MOHATUMHBIN anmnapar u3y4yaeMoro pasjesna Gu3nKu
U COINPOBOXAATh BBICTYIUIEHHUE IpE3eHTalueld C YYETOM OCOOEHHOCTEH ayJIuTOpUHU
CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
No HanmenoBanne Komuuectso | [Iporpammuoe coneprkanue OcCHOBHBIE BU/IBI ACSITEILHOCTH O0YyYaIOIIUXCS
/1 pa3aeioB U TEM 4acoB

y4eOHOro npeaMera

Pa3znea 1. ®usuka u ee poJib

B MO3HAHUM OKPYKAaOIIEro Mmupa

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoje. | BrisiBieHue paznuunii Mexny QU3n4ecKuMH 1
O IIpUpPOJE SIBneHus NpUpOABL. XUMUYECKUMH ITPEBPAILECHHUSIMHU.
@U3NYECKUE SIBICHUS: Pacno3naBanue u kinaccupukanus puandecKkux
MEXaHUYECKHE, TEIJIOBBIE, | SBJICHUI: MEXaHUYECKHUX, TEIJIOBBIX,
JNEKTPUYECKHE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbBIE, CBETOBBIE, Habutoienue u onvcanve GuU3NYecKux sSBJICHUM
3BYKOBBIE
1.2 | ®usnueckue 2 dusnueckre BEINUNHEL. OnpeneneHue 1EeHbI JCTICHUS Kb
BEJINYUHBI N3mepenue pusndeckux U3MEPUTENILHOTO MpHOopa.

BennurH. Prsnyeckue
npubopsl. [lorpemnocts
U3MEPEHUMN
MexnyHapoaHas cucremMa
€ MHUL]

N3mepenne nTMHENHBIX pa3MEpPOB TE U
MPOMEKYTKOB BPEMEHH C YUYETOM MOTPEIIHOCTEM.
N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
H3mepenue temriepaTypsl Py MMOMOIIA
YKUIKOCTHOI'O TEPMOMETPA U JaTuuKa
TEMIIEPATYPHI.

BrImniosiHEHHE TBOPUYECKUX 3aJaHUM 110 TIOUCKY
CIOCO0OB U3MEPEHUST HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTHUK, HATIPUMEDP, PA3MEPOB MAIIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yIaTEHHBIX
00BEKTOB, OOJIBIIUX PACCTOSIHUM, MaJIbIX
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IPOMEXKYTKOB BpeMeHu. O0cyxieHne
HpearaeMbIX Coco0oB

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBmkeHue TunoTes, 00bSICHAIOMNX MIPOCThIE
HAy4HBIA METOJ €CTECTBEHHBIE HAYKU SIBJICHMS1, HAIIpUMED:
MO3HAHUSA M3Yy4aroT IPUPOLY. — [IOYEMY OCTaHABIMBAETCA JBUKYIIEECS
EcrecTBeHHO-Hay4YHBIN 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METO/1 IO3HAHMUS: — IIOYEMY B JKapKyIO [TOTOly B CBETJION OJIEXKAE
HaOJII0/IeHNEe, TOCTAaHOBKA | MIpOoXJIagHe, yem B TéMHOM. [Ipennoxenue
Hay4HOI'0 BOIIPOCa, CIIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBeaenue nccieqoBaHus O MPOBEPKE KAKOM-
AKCIIEPUMEHT 10 MTPOBEPKE | IMOO TUIOTE3BI.
TUIOTE3, OOBSICHEHHE [TocTpoenue npocTeiux Moaene puandeckux
HaA0JII0/1aeMOTr0 SIBJICHUS. SIBJICHUM (B BHJI€ PUCYHKOB MJIM CXEM ), HAITPUMED
Onucanue pu3nUecKuX NaJICHUE MTPEAMETA; PSAMOJINHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBeTa
MozeIen
Hroro mo pazaemy 6
Pa3nen 2. [lepBoHauajibHbIE CBE€HHS 0 CTPOEHUM BellleCTBA
2.1 | CtpoeHue BemiecTBa 1 CrpoeHue BemiecTna: Hab6ntonenue v nHTEpIpeTalysl OMBITOB,

ATOMBI ¥ MOJIEKYJIbI, UX
pa3Mepsbl. OMbITHI,
JIOKa3bIBAOIINE
JUCKPETHOE CTPOEHUE
BEILIECTBA

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

OneHka pa3MepoB aTOMOB U MOJIEKYJT

C UCTIOJIBb30BaHUEM (poTorpaduii, MOITyYeHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
naboparopHas pabota o teme: «OLeHka
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TuaMeTpa aToMa METOJIOM PSIJIOB
(c ucroap3oBanueM (ororpaduii).
Omnpenenenre pa3MepoB MaJIbIX TE

2.2 | JIB>KEHHE H
B3aMMOJICHCTBHE
YaCTHII BEIISCTBA

JIBU>KEHHE YaCTHII
BeniecTBa. CBsI3b CKOPOCTH
JIBYDKCHMS YaCTHII

C TEMIIEPATYPOU.
BpoyHOBCKO€ JBH)XEHUE,
muddysus.
B3aumoneiicTBue yacTuIl
BEIIIECTBA: MPUTSHKCHUE U
OTTaJIKUBaHHUE

Habmronenue u 00bsicHeHHE OPOYHOBCKOTO
JBIDKCHUS U sIBJIICHUS TUDPy3un.

[IpoBenenune u 0ObSICHEHUE OIBITOB

0 HAOJIIOCHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
[IpoBenenne u 0ObSICHEHHUE OIBITOB TIO
00HAPYKEHHUIO CHJT MOJIEKYJIIPHOTO TTPUTSHKCHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEILIECTBA

ArperatHbi€ COCTOSIHUSA
BEIIECTBA: CTPOCHUE Ta30B,
KUJIKOCTEU U TBEPABIX
(KpUCTAIUIMYECKUX ) TEJL.
BzanmocBs3zp MexIy
CBOIMCTBaMH BEILIECTB

B Pa3HBIX arperaTHbiX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerHrueM. OCOOCHHOCTH
arperaTHbiX COCTOSAHUN
BO/IbI

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

OO0BsicHEHNE MAJION CKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TeJ, OOIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TET U
TEKY4ECTH JKUJIKOCTH.

[IpoBeneHue OnbITOB, JOKA3BIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUM BOJIbI YACTUIIbI HAXOASITCS
B CPEAHEM JaibllIe IPYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

VY cTaHOBIEHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJIBI U
CYIIECTBOBAHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uonorusi, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:xeHHe ¥ B3aUMOJeiicTBHE TeJl

3.1 | Mexannueckoe 3 Mexannueckoe aBmxkeHue. | MccnenoBanue paBHOMEPHOTO JBUKECHHUS,
JBH>)KCHUE PaBHOMEpHOE 1 OTIPEICIICHHUE €T0 IIPU3HAKOB.
HepaBHOMEpHoOE JBIkeHne. | HaOJo1eHne HEPABHOMEPHOTO JIBUKEHUS U
Cxopocts. Cpennsis ONPEICJICHUE €r0 OTIUYUN OT PABHOMEPHOTO
CKOpPOCTB IIpH HABHKCHUA.
HEpPaBHOMEPHOM ()Hp@HCHCHHCCKOpOCHIpaBHOMCpHOFO
IBUKEHNU. Pacuér mytu m | ABMKEHHMS (IIApUKA B KMJKOCTH, MOJIENH
BPEMEHU JBUKECHUS 3JIEKTPUUYECKOTO aBTOMOOMIIS U T.J1.).
Onpenenenne cpeHel CKOPOCTU CKOJIbKEHUS
OpycKka UiM IIapyKa Mo HaKJIOHHOM MIOCKOCTH
Petenue 3a1a4 Ha onpe/iesieHUE MyTH, CKOPOCTH
¥ BPEMEHU PAaBHOMEPHOTO JBHIKEHUS.
AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Uueprus, Macca, 4 SBnenue unepuuu. 3akoH | OObSICHEHUE U POTHO3UPOBAHUE SIBJICHUA,

IINIOTHOCTB

uHepuuu. Bzanmoneicraue
TeJI KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
JIBIDKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH TeJIa.
IImoTHOCTH BelecTna.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eMHHIIE 00BEMA
BeIIleCTBA

00yCIIOBJICHHBIX HHEPIIUEH, HAIIPUMED, UTO
IIPOUCXOAMT MPH TOPMOKCHHH HUJIH PE3KOM
MaHEBPE aBTOMOOMIIS, TOYEMY HEBO3MOXKHO
MT'HOBCHHO IIPEKPATUTh JIBM)KCHHE Ha BEJIOCHIIC]IC
WJIA CaMOKaTe U T. .

[TpoBeacHUE M aHAIIN3 OIIBITOB,
JCMOHCTPHPYIOIINX H3MEHEHHE CKOPOCTH
JBYOKCHHSI TEJIa B pe3yJIbTaTe JCHCTBHUS Ha HETO
JPYTHX TEJl.

Pemenvie 3a1au Ha orpeielIieHIe MacChl TEJa, €Tro
00bE€Ma U INIOTHOCTH.
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HpOBGI[GHI/IC N aHaJIn3 OIIBITOB,
ACMOHCTPUPYIOIINX 3aBUCHUMOCTb U3MCHCHUA
CKOPOCTH TCJIa OT €0 MAaCChI IIPpU
BSaHMOHGﬁCTBHH TCII. I/I3M€p€HI/IC MacCCHhHI TCJIa
Pa3In9YHbIMHA crioco0amu.

OHpGI[CJ'ICHI/IC IIJIOTHOCTH TCJIa B pE3YyJIbTATC
HN3MCPCHU:A CI'O MaCChl U 00BéMa

3.3

Cuma. Buaper cun

14

Cuina kak xapakTepUCTHKa
B3aMMOJICUCTBUS TEJI.
Cuna ynpyrocTy 1 3aK0H
I'ykxa. U3mepenne cumebl

C IIOMOILBIO TUHAMOMETPA.
SIBNIeHNE TATOTEHUS U CHUJIA
TsokecTr. Cusa TSKECTH
Ha JPYTuX [UIAHETaxX.

Bec tena. HesecomocTs.
CrnoxxeHnue cuil,
HaIPABJICHHBIX 10 OJTHOU
IIPSIMOM.
PaBHOAenCTBYIOIIAs CUIL.
Cuna tpenus. Tpenue
CKOJIBKEHHUS U TPCHUE
nokosi. TpeHue B mpupoje
U TEXHUKE

N3ydenune B3auMoAeHCTBUS KaK TPUIUHBI
U3MEHEHMS CKOPOCTH TeJla WK €ro aedopmaiuu.
Onucanue peanbHBIX CUTYalU B3aUMOICUCTBUS
TE€JI C TOMOIIBIO MOJIENEHN, B KOTOPBIX BBOJUTCS
MOHATHE U U300paKEHUE CHUIIBI.

N3yuenune cunel ynpyroctu. Mccnenoanue
3aBUCUMOCTH CHUJIbI YIIPYTOCTH OT YIJTMHEHUS
PE3UHOBOTO IHYPA WU MPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYAIIH, B KOTOPBIX
MPOSIBIISICTCS ICMCTBUE CUIIBI YIIPYTOCTH
(ynmpyrocth Msiua, KpOCCOBOK, BETOK JIepeBa

u ap.).

AHaJIM3 CUTyaIui, CBA3aHHBIX C SBJICHUEM
TATOTEHUS.

OO0BsicHeHUE OPOUTATBLHOTO ABWKCHUS TUIAHET

C UCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLHH.

N3mepenue Beca Tena ¢ MOMOIIbIO THHAMOMETPA.
O6ocHOBaHKE ATOTO CIOCO0A U3MEPEHHUS.
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AHanu3 1 MOJIETUPOBAHKE SIBJICHHUSI HEBECOMOCTH.
DKCNEepUMEHTAIBHOE MTOJIYYEHUE MPAaBUIIA
CJIOKEHUS CUJI, HAITPaBJICHHBIX BAOJb OJTHOM
npsiMoil. OrnpeienieHne BEITMYUHBI
PaBHOAEHUCTBYIONIECH CHIL.

N3yuenune cuibl TpeHUS CKOJIBKEHUS U CUITb
TPEHUS TTOKOSI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

OT CHJIbI JIaBJICHUS U CBOMCTB TPYILIUXCS
IIOBEPXHOCTEMN.

AHanu3 NpakTUYECKUX CUTYyalUil, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIbI TPEHUS,
UCIOJIB3YIOTCSl CIOCOOBI €€ YMEHBLIEHUS WK
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOJIIMITHUKOB, IIJIJABAHNE BOJHBIX )KUBOTHBIX
u ap.). Pemienue 3a1a4 ¢ MCHOJIb30BaHUEM
dopmy 7151 pacuéra CUIIbI TSHKECTH, CHJITBI
YOPYTOCTH, CUJIbl TPEHHUSI

Wroro no pazgeny 21
Paznen 4. JlaBjieHne TBEPABIX TeJl, SKUAKOCTEH M ra30B
4.1 | laBncuwue. Ilepenaua 3 JlaBnenne. CriocoObl AHaM3 ¥ 00BSICHEHHUE OIBITOB U IIPAKTHYCCKUX
JABJICHUS TBEPIABIMH YMEHBITIICHUS ¥ YBETTUYCHHS | CUTYaIlUid, B KOTOPBIX MPOSBIISCTCS CUJia
TEJIaMH, JKHIKOCTIMH naBiicHHs. J[aBicHUE ra3a. | JaBICHUS.
U Ta3aMHu 3aBUCHMOCThH JaBJICHUS O6ocHOBaHKE CITIOCOOOB YMEHBITICHUS
rasa ot o0béma, yBEJIMUEHHUS TaBJICHUSI.
TEMITePaTyPHhI. N3yuenune 3aBUCUMOCTHY JaBJICHUS ra3a




[lepenaua naBineHus
TBEPIABIMU TEJIAMHU,
JKUJKOCTSIMHU U Ta3aMH.
3axoH Ilackais

oT 00bEMa U TeMIepaTyphbl.

N3ydenne ocobeHHOCTEM nepenadun JaBIeHUs
TBEPIBIMU TEJIAMH, )KUIKOCTSIMHU U Ta3aMH.
ObocHoBaHME PEe3yIbTATOB OMBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSIHUSX.
DKCIIepUMEHTATLHOE IOKA3aTEeILCTBO 3aKOHA
[Tackans.

Pemienne 3aau Ha pacuéT naBiIeHUs TBEPAOTO
Tena

4.2 | JlaBieHHnEe KUIAKOCTH 3aBUCHUMOCTD JJABJICHHS Hccnenoanne 3aBUCUMOCTH JABJICHUS KUAKOCTH
KUJIKOCTH OT TTTyOUHBI. OT TIyOMHBI IOTPY>KEHUSI U TJIOTHOCTHU KUIKOCTH.
[TueBmaTnueckue MamuHbl. | Habmonenne u 00bsiICHEHUE THIPOCTaTUYECKOTO
I'mapocratnueckuit napajiokca Ha OcHOBe 3akoHa [Tackains.
napajokc. CoobOmaronuecs | 3ydeHue coobmaronmxcs cocyaoB.
cocynbl. 'mapaBnudeckue | Pemenue 3ana4 Ha pacy€T JaBiIeHUs KUIKOCTH.
MEXaHHU3MBbI OObsicHEeHnE TPUHIUNA IEUCTBUS
TUAPABINYECKOTO Mpecca, MHEBMATHYECKUX
MalIlHH.
AHanu3 1 00BbsICHEHNE IPAKTUIECKUX CUTYAIUH,
JEMOHCTPUPYIOIIUX MTPOSBICHHUE JABJICHUS
KUAKOCTH U 3aKkoHa [lackans, Hanpumep
IPOLIECCOB B OPraHu3Me IpHu Ti1yO00KOBOTHOM
HBIPSTHAH
4.3 | AtmocdepHoe Atmocdepa 3emiu u DKcnepuMeHTAIbHOE OOHApyKEHUE
JaBJICHUE aTMoc(epHOe JaBJCHUE. aTMOC(EpHOro JaBJICHUS.

[IprunHEI cyecTBOBaHUsA

Amnann3 1 00bSICHEHNE ONBITOB U IMPAaKTHYCCKUX
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BO3YIIHOM 000JI09KH
3emun. OnbiT Toppuuesy.
N3mepenne armochepHOTO
naBiieHus. 3aBUCUMOCTD
aTMOC(EpHOTO JaBICHUS
OT BBICOTHI HaJl YPOBHEM
Mopst. [Ipubopsel

IS N3MEPEHUS
aTMoc(hepHOro 1aBIeHUs

CUTYyalluH, CBSI3aHHBIX C IEHCTBUEM
aTMoc(epHOro 1aBICHUS.

OOBbscHEHNE CyIIeCTBOBAHUS aTMOC(EPHI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHSI Ha APYTUX I1aHeTax u JIyHe.
OO0BbsacHeHre U3MEHEHHSI TUIOTHOCTU aTMOC(hEphl
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JaBJICHUS OT BBICOTBHI.

Pemienue 3aga4 Ha pacu€r aTMOCPEPHOTO
JaBJICHMUSL.

N3yueHue ycrpoiicTBa 6apomeTpa-aHeponia

4.4

JlericTBrE )XKUIKOCTH U
rasa Ha OTrpy>KEHHOE
B HUX TEJIO

JlelicTBHE )KUIKOCTH U rasa
Ha NOTPYKEHHOE B HUX
TeJ10. BeITankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.

BoznyxonnaBanue
Obopyoosanue yenmpa « Touxa
pocmay.; 0amyux 0asieHus.

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
KUJKOCTH U ra3a Ha MorpykKEHHOE B HUX TEJIO.
OnpeneneHne BoITATKUBAIOUIEH CUIIBI,
JICUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE

B KHUJKOCTb.

[IpoBenenue u 00CyXJI€HUE ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIECH HA TEJIO
B )KHJIKOCTH, OT 00BEMa OTPYKEHHOMN

B KHUJIKOCTh YaCTH Tejla U OT IIIOTHOCTH
AKUJKOCTH.

lIposepka nezasucumocmu bimanxkugarouel
Cuvl, 0elcmayouell Ha mejio 8 HCUOKOCmu,
om maccwvl meia.

HccnenoBanue 3aBUCUMOCTH BECA TEJA B BOJIE
0T 00BEMA MOTPYKEHHOMN B KHUJIKOCTh YaCTH TeJIa.
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Pemenne 3a1a4 Ha IpUMEHEHUE 3aKOHA
ApxuMena 1 yClOBHS IJIaBaHUS TEN.
Koncrtpynposanue apeomerpa ninm
KOHCTPYHUPOBAHUE JIOAKU U ONIPEACIICHUE €€
Ipy30I0AbEMHOCTH

Hroro no pazaeny

21

Pa3znen 5. PaGora u MOIIHOCTB. JHeprus

5.1

Pabora 1 MouHOCTH

3

Mexannueckas padoTa.
MouHocTh

DKCIEPUMEHTAIBHOE ONPEIEICHUE
MEXaHUYECKOMN pabOThI CUJIBI TSDKECTH

MIpY MMAJICHUHU TEJIA U CUJIbI TPEHUS

IIPY PABHOMEPHOM I1EPEMELLCHUH Tea

10 TOPU3OHTAIIBHOUN ITOBEPXHOCTH.

Pacuér momHoCTH, pa3BuBaeMoi Ipu NOAbEME
IO JIECTHUIIE.

Pemenue 3ama4 Ha pacuéT MeXaHUYECKOM pabOThI
Y MOILLIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
phIuar, 6JI0K, HaKJIOHHAs
MJI0CKOCTh. [IpaBumo
paBHOBECHUS pbluara.
[Ipumenenue npasuiia
paBHOBECHS pblUara

K OJI0KY. «30510TO€
npaBuiIo» Mexanuku. KI1J]
MPOCTHIX MEXaHNU3MOB.
[IpocTeie MeEXaHU3MBI

B OBITY U TEXHUKE

OnpeneneHre BRIMTPHIIIA B CUJIEC MPOCTHIX
MEXaHU3MOB Ha IPUMEPE pbluara, MOJABUAKHOTO U
HETIOABMKHOT'O OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHS phluara.
OOGHapy>keHue CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JUYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSIX,
HCIIOJIb3YEMBIX B OBITY M TEXHHUKE, a TAK¥KE

B )KUBBIX OpraHU3Max.

DKCNEepUMEHTAIBLHOE JJOKA3aTeIhCTBO PABEHCTBA
paboT Mpu MPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/[ HaKTOHHON IJIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEHEHUE TTpaBUiIa
paBHOBecus peryara u Ha pacuér KII1/]

5.3 | Mexannueckas 4 Mexannueckast SHEPTUsL. DKCIEpUMEHTAIBHOE ONPECICHNE U3MEHEHUS
DHEPIUs Kunetnueckas u KMHETHYECKOW Y TOTEHIIMAIBbHOW SHEPTHUU TEa
IMOTEHIMAaIbHAasI DHEPTU. IIPY €r0 CKAaThIBAHWUH 110 HAKJIOHHOM TTIOCKOCTH.
[IpeBpamenue oguoro Buga | @opMyMpoBaHUE HA OCHOBE UCCIIEIOBAHUS
MEXaHUYECKON SHEPTUHU 3aKOHA COXPAHEHUSI MEXaHUYECKOU YHEPTHUH.
B IPYroii. 3aKOH OO6cy>xeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXpaHCHMA SHCPTUHN COXpaHCHMU: SHCPIUu.
B MCXaHUKE Pemenue 3ama4 ¢ HCMOIb30BaHMEM 3aKOHA
COXpPaHEHUS DHEPTUU
Hroro o pazgeny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KomnnuectBo
4acoB

[IporpammHoe copepkanue

OCHOBHBIC BUABI ACATCIBHOCTH O6yanOHlHXCH

Pa3znen 1. TensioBbIe ABJICHUSA

11

Ctpoenue u cBoicTBa
BEILIECTBA

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKOU
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U
MosIeKyd. ONbITHI,
MOJITBEPKAAOIIINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogenu TBEPAOTO, KUJKOTO
U Ta3000pa3HOTO COCTOSIHUM
BEIIIECTBA.
Kpucramnmnueckue u
aMmopQHbIE Tena.
OOBsiICHEHHE CBOMCTB ra3os,
KUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE IOJIOKEHUH
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMauMBaHue 1
KalWJUISIPHbBIC SIBJICHUS.
TennoBoe pacimMpenue u
cxKatue

HaOmronenue u uHTEpripeTalus OnbITOB,
CBUJIETEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUU BEIIECTBA: OTBITHI C PACTBOPEHUEM
Pa3JIMYHbBIX BEUIECTB B BOJIE.

Pemenue 3a1a4 no olieHWBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHUIIE 00BbEMa
BEILIECTRA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa moamsl JIykpenus «O npupoe
BEIIICH» ) C U3JI0’)KEHUEM 000CHOBAaHUIN aTOMHOMN
TUTIOTE3bI (CMBICTIOBOE uTeHHE). O1eHKa
yOeIUTETLHOCTH STUX 000CHOBAHUM.
OObsicHeHHE OpPOYHOBCKOTO JIBH)KCHUS, SIBIICHHS
mubdy3un u pa3nuyuil MeXIy HUIMH Ha OCHOBE
IIOJIO’KEHUH MOJIEKYJIIPHO-KMHETUYECKON
TEOPUU CTPOCHUS BEIESCTRA.

OOBsicHEHUE OCHOBHBIX Pa3JIMuMii B CTPOCHUU
ra3oB, JKUJIKOCTEN U TBEPABIX TEI

C MCIOJIb30BAHUEM TTOJIOKEHUM MOJICKYJISIPHO-
KMHETUYECKOU TEOPUHU CTPOCHHUS BEIECTBA.
[IpoBeaeHmne ONBITOB MO BHIPALTUBAHUIO
KPUCTAJJIOB TOBAPEHHOM COJIM WJIU caxapa.
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Obopyoosanue yeumpa «Touxa
pocmay: 0amuux memnepamypbl.

[IpoBeaenue u 0ObSICHEHUE OTBITOB,
JEMOHCTPUPYIOUIUX KAUJUISIPHBIC SIBJICHUS U
SIBJICHUE CMAUYUBaHUS.

OObsicHEHUE PO KaWIUISIPHBIX SIBICHUI

JUISl TOCTYTUICHUS! BOJbI B OPTaHU3M PacTEHUH.
HabGnronenue, mpoBeneHue u 00bICHEHNE
OMBITOB MO HAOJIOCHUIO TETNIOBOTO
pacIIMpEeHns ra30B, )XUAKOCTEN U TBEPJIBIX TEIL.
OObsicHEeHUE COXpaHEeHHS 00bEMA TBEP/IBIX Tell,
TEKYUECTH KUJIKOCTH (B TOM YHCIIE, PA3HUIIBI

B TEKYUYECTHU JIJISl Pa3HbIX KUJIKOCTEMN),

JIaBJICHUSA rasa.

[IpoBeneHue OnbITOB, JEMOHCTPUPYIOLITUX
3aBUCUMOCTb JIaBJICHUS BO3/IyXa OT ero o0bhEMa
HarpeBaHUs WIH OXJIKICHUS, U UX O0BICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUYEHHUSI.
AHaJIN3 NPAKTUYECKUX CUTYaLIHM, CBI3aHHBIX

CO CBOMCTBaMHU r'a30B, JKMIAKOCTEHU U TBEPABIX TEI

1.2

TennoBele mpouecchl

21

Temneparypa. CBsi3b
TEMIIEPATYPBI CO CKOPOCTBIO
TEIIOBOTO IBU)KECHUS
yacTul. BHyTpeHHss
sHeprusi. CriocoObl
VU3MEHEHUs BHYTPEHHEN
JHEPIuu: TEIIonepeaada u
coBepieHue padboTel. Bumbl
TEILIONEPENAYH:

OO6ocHOBaHKE MTPABUII U3MEPEHUS TEMITEPATYPBI.
CpaBHeHHE pa3IMUHBIX CITIOCOOOB U3MEPEHUS U
IIKaJ1 TeMIIePaTypHhI.

HaOmronenne n 00bsICHEHHE OITBITOB,
JIEMOHCTPUPYIOITNX U3MEHEHNUE BHYTPCHHEH
SHEPTUHU TeJa B Pe3ysIbTaTe TEIIONepeIauu 1
pabOThI BHEITHUX CHII.

HaOmronenne u oObsICHEHHE ONBITOB,
oOCy’KJIeHIe MPAKTUUYECKUX CUTYyaIlH,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYECHUE.
KonngecTBo TEmIOTHI.

VY nenpHast TEMI0EMKOCTD
BellecTBa. TemioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIOBOTO
Oananca. [1naBnenue u
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VY enbHas TeniaoTa
TIJIABJICHUA.
[TapooGpazoBanue u
KoHJeHcauus. Mcrapenue.
Kunenwne. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCUMOCTh TEMIIEPATYPhI
KHIICHUS OT aTMOC(EpHOTO
JIaBJICHUS.

BrnaxnocTs Bo3ayxa.
DHeprus TOIIMBA.

VY nenpHas TeIIoTa
CropaHusl.

[TpuHuuUIB paboThI
TerioBbiX Aurarenein KI1J]
TEIUIOBOTO JBUTATES.
TeruioBble IBUTATENN U

JEMOHCTPUPYIOIINX PA3TUUHbIE BUBI
TEIUIoNEepeaadn: TEIIONPOBOAHOCTb,
KOHBEKIUIO, U3IIyYCHHE.

HccnenoBanue siBneHUs TEJI000MeHa

IIPY CMENIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
Habumoienue ycTaHOBIEHHS TEIIIOBOTO
PaBHOBECHUS MEXKY FOpAYEH U XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHre) KOJIMUECTBA
TEIJIOTHI, MOJIYYEHHOTO BOJIOHN MPHU TEIIO0OOMEHE
C HarpeThIM METAJNIMYECKUM LIWJIUHIPOM.
Omnpenenenue (U3MEPEHUE) yIETbHON
TEIUIOEMKOCTH BEIIECTBA.

Pemenue 3ana4, CBSA3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIIOTHI M TETUIOEMKOCTH

IpH TETJI000MEHe.

AHaJIN3 CUTyallUld PAKTUYECKOTO
UCIIOJIb30BaHUsl TEIJIOBBIX CBOMCTB BELIECTB U
MaTepHayioB, HAIPUMED, B IEJIAX
SHEProcOEPeKeHUS: TETIION3OISAIINS,
sHeprocoOeperarIre KppIil,
TEPMOAKKYMYJISITOPHI U T. 1.

HabGnronenue siBieHuit ucapenus u
KOHJICHCAIUH.

HccnenoBanue mmporecca ucrapeHus
PAa3INYHBIX )KUIKOCTEM.

OObscHEHNUE SIBICHUN UCTIAPEHUS U
KOHJIEHCAI[MU HAa OCHOBE aTOMHO-
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3alMTa OKpYXKaromen
Cpeabl.

3aKOH COXpaHEHHUS U
HpeBpalleHHs SHEPTHU
B TEIUIOBBIX MPOIECCAX

MOJICKYJIIPHOTO YUCHHUSI.
Hab6nronenue n 00bICHEHHE MTpoTiecca KUTICHUS,
B TOM YHUCJIE 3aBUCUMOCTHU TEMIIEPATYPhI
KUIICHUSI OT JAABJICHHUS.

Onpenenenue (M3MEpEHNE) OTHOCUTEIBHOM
BJIQYKHOCTH BO3/1yXa.

Hab6nronenue nporiecca miiaBieHus
KPUCTAJUIMYECKOTO BEIIECTBA, HATIPUMED, JIb/A.
CpaBHEHME MTPOLECCOB IIABJICHUS
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IPU HarpeBaHUU aMOP(PHBIX TEJL.

Onpenenenue (M3MEpEHKE) YASIbHON TETIOThI
TUTABJICHHUS JIbJIA.

OObscHEeHUE SBIICHUH TUTABICHUS
KpUCTAJUIU3AIIUU HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO yYYCHHUS.

Pemenne 3amay, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoOIIeccax
TEeTIoNepeauu MpH TUTABICHUH U
KpUCTAUTA3AIIH, UCTIAPCHUH U KOHJICHCAIINH.
AHau3 CUTyaluii MPaKTHYECKOTO IPUMECHCHUS
SIBJICHWH TUTABJICHUS U KPUCTAJIN3AIINH,
HaAIMpUMeED, MOTyICHUE CBEPXUUCTHIX
MaTepHayioB, COJIEBasi TPEJIKa u Jp.

AHanu3 paboTsl 1 00BICHEHHUE TPUHITUTIA
JEUCTBUS TEIJIOBOTO JIBUTATEIIS.

Brluucnenue KoJu4yecTBa TeIIOThI,
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BBIJICJISIFOIIETOCS IPU CTOPAHUM PA3TUYHBIX
BUI0B TomumBa, u KIIJI nBurarens.
OO0cyxaeHue YKOJIOTHYECKUX TTOCIEeICTBUN
VICTIOJIb30BAHUS JIBUTATENICH BHYTPEHHETO
CropaHusl, TEIJIOBBIX U THIPOIIEKTPOCTAHIIAN

Hroro no pazgeny

28

Pa3nen 2. DinekTpuyeckue u

MAardHuTHbBIC AABJICHUA

2.1 | DnexTprueckue

3apsapbl.
3apsiyKeHHBIE TeJla U
HUX B3aUMOJCHCTBHUSA

7

DIIeKTpU3aLUS TEN.

JIBa poJia 3JIEKTPUUECKUX
3apsa0B. Bzaumonencrsue
3apsHKEHHBIX TET.

3akoHn Kynona (3aBUCUMOCTh
CHUJIBI B3aUMOJEHUCTBUS
3apsHKEHHBIX TeJl

OT BEJIMYUHBI 3apSI0B U
pPacCTOSIHUS MEXIY TeIamu).
DIIEKTPUYECKOE TOJIE.
Hanpsxénnocts
3JIEKTPUYECKOTO TOJIS.
[IpuHIMI cyneprio3uuu
BJIEKTPUYECKUX TTOJIEU

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
JJIEKTPUYECKUN 3apsiLl.
CrtpoeHnue atoma.
[IpoBonHMKY 1

Habmronenue u npoBeieHUE OMBITOB

10 AJIEKTPU3AIUHU TEJI IPU CONPUKOCHOBEHUU U
VHYKLHEH.

Habmronenne u 00bsCHEHNE B3aUMOICHCTBUS
OJHOMMEHHO M PA3HOMMEHHO 3apsKEHHBIX TEJ.
OOBsICHEHHUE MPUHITUIIA ICHCTBUS YJIECKTPOCKOIIA.
OObsicHEHUE SIBJICHUMN DJICKTPU3AILINU

IIPU COMPUKOCHOBEHUHU TEJl U UHAYKIIUEH

C UCITOJIb30BAaHUEM 3HAHUM O HOCUTEIISAX
AJIEKTPUYECKUX 3apSAI0B B BEIIECTBE.
Pacrio3naBanue u 00bsICHEHUE SBICHUM
3JIEKTPU3ALMH B TIOBCEHEBHOM KU3HMU.
HaOmronenne n 00bsICHEHHE OITBITOB,
WUTIOCTPUPYIOLIUX 3aKOH COXPaHEHUSI
AJICKTPUYECKOTO 3apsija.

Habmntonenue onpITOB 0 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM JIEKTPUUECKOTO MOJIS.
HccnenoBanue 1enMCTBUS ANEKTPUIECKOTO MOJIS
Ha MIPOBOJHUKH U AUDIICKTPUKH

44




TUBJIEKTPUKU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEII
ANEKTPUYECKUI TOK

20

DIIEKTPUYECKUI TOK.

VY ciioBus CyleCTBOBAHUS
AJIEKTPUYECKOTO TOKa.

W cTOYHMKYN TOCTOSIHHOTO
Toka. JlencTBus
AIEKTPUYECKOTO TOKA
(TernoBoO€, XMMUYECKOE,
MarHuTHOE).
DJIEKTPUYECKUI TOK

B KUJIKOCTSIX U razax.
DJIEKTpUYECKAS 1IEMb.
Cuna Toka. DJIEKTpHUUYECKOe
HaIpsDKEHUE.
ConpoTtusiieHre
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma i1 yyactka
uenu. [locnenoBarenbHOE U
napajuiesIbHOE€ COCIMHEHHE
MPOBOIHUKOB.

Pab6ora u MomHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon J[xoyns—JIenna.
DJIEKTPUYECKHE LIETH U

HaGnronenue pa3nuaHbIX BUIOB JE€HCTBUS
ANEKTPUUECKOTO TOKAa U OOHAPYKEHUE ITUX
BUJIOB JICHCTBUS B IOBCETHEBHOMN KU3HMU.
Hab6nroeHue BOSHUKHOBEHUS Ta30BOTO pa3psiia
U DJIIEKTPUYECKOTO TOKA B AKUJKOCTH

COopka ¥ UCTIBITAaHUE DIIEKTPUUYECKOH 1IeTTH
MMOCTOSIHHOTO TOKa.

N3mepenune cuibl TOKa aMIEPMETPOM.
N3mepenne snekTpru4ecKoro HarpsKeHU
BOJIbTMETPOM.

[IpoBenenuie u 0ObSICHEHNE OTIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BJIEKTPUYECKOTO CONMPOTUBJICHUS TPOBOJHUKA
OT €r0 JUIMHBI, TJIOMIaAN MOMEPEYHOr0 CEUEHUS
U MaTepuarna.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA,
MPOTEKAIOIIETO Yepe3 PE3UCTOP,

OT COINPOTHUBIICHUSI PE3UCTOPA U HANIPSIKEHUS
Ha pe3uCTope.

[IpoBepka npasuia ClOKEHUS HAPSYKCHU N
IIPY MOCJIEI0BATEILHOM COEUHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJisg CUIIbI TOKa

IIPY NAPAIIIETBHOM COEUHEHUU PE3UCTOPOB.
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OTPEOUTEH
ANEKTPUYECKON SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 CUTyalui Mocie10BaTeIbHOrO U
MapajyIEIbHOTO COCTMHEHNS IPOBOJHUKOB

B JIOMAIIIHUX JICKTPUUECKUX CETSX.

Pemenue 3a1a4 ¢ ucnoap3oBaHueM 3akoHa OMa
1 hopMyI pacuéra IEKTPUIECKOTO
COIIPOTHUBJICHUA MPU MOCIEA0BATEIHLHOM U
MApAUIETTHOM COCIMHEHUU MPOBOIHUKOB.
Onpenenenre pabOTHI IEKTPUIECKOTO TOKA,
MIPOTEKAIOIIETO YEPE3 PESUCTOP.

Onpenenenrne MOITHOCTH AIIEKTPUUECKOTO TOKA,
BBLJICJISIEMOM Ha PE3UCTOPE.

HccnenoBanmne 3aBUCUMOCTH CHJIBI TOKA YEPE3
JIAMIIOYKY OT HanpsKeHUs: Ha Hell. OnipenenieHue
KII[ narpeBares.

HccnenoBanue nmpeoOpa3oBaHUs YSHEPTUH

MIPY NTOABEME TPy3a SIEKTPOABUTATEIIEM.
OOBsiCHEHHE YCTPOKCTBA M IPUHITUIIA ICHCTBUS
JIOMAIITHUX JICKTPOHATPEeBATEILHBIX MPUOOPOB.
OO0BsiCHEHUE TPUYMH KOPOTKOTO 3aMBbIKaHHS U
MIPUHIIUIIA JEHCTBUS TJIABKUX MPEIOXPAHUTEIICH.
Pemenue 3a1a4 ¢ HCNOIBL30BaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarHuTHbIC SIBJICHUS

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

HccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS
MMOCTOSIHHBIX MarHuTOB.

N3yyeHne MarHuTHOTO MOJIsI MOCTOSIHHBIX
MarHuTOB MIPU UX 0OBEAMHEHUU U Pa3/ICIICHUH.
HccnenoBanne MaroiuTHOTO B3aMMOECHCTBUS
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M €ro 3HauCHHE IS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarsauTtHoe 1noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBUE
MarHUTHOTO MOJIS

HA MPOBOJIHUK C TOKOM.
DJIEKTPOBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonn3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUYECKHUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

MTOCTOSHHBIX MArHUTOB.

N3yyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX OOBEAMHEHUU U Pa3/IeTICHUU.
[IpoBeneHne ONBITOB IO BU3yaIU3allAN MOJIS
MMOCTOSIHHBIX MAarHUTOB.

N3ydenue siBIeHNUA HAMArHUYUBAHUS BEIIECTBA.
HccnenoBanue nericTBUs JIEKTPUUECKOTO TOKA
Ha MAarHUTHYIO CTPEJIKY.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOLIUX
3aBHCUMOCTB CUJIbl B3aMMOJEHCTBUS KaTyIIKU
C TOKOM ¥ MarHuTa OT CHJIbl U HaIllpaBJICHHS TOKa
B KaTyIIIKE.

AHaJIN3 CUTYalMN NPAKTUYECKOTO PUMEHEHNUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEJIUIIMHE).
N3yyenne nercTBUs MAarHUTHOTO TOJIS

Ha MMPOBOJIHUK C TOKOM.

N3yuyeHne nelcTBUS SJICKTPOABUTATENS.
N3mepenue KIIJI anexTpoasuraresbHON
YCTaHOBKH.

Pacrio3znaBanue 1 aHaIU3 pa3IM4YHBIX
IIPUMEHEHUM DJIEKTPOABUTATEIIEH

(TpaHCcHOpT, OBITOBBIC YCTPOMCTBA U . )

2.4

DJIEKTpOMAarHuTHas
WHITYKITUS

Omnebitel @apajnes. fABneHune
3JIEKTPOMArHUTHOM
uHaykuuu. [Ipasumno Jlenua.
DIIEKTpOreHepaTop.

OmBITEI IO HCCJICAOBAHUIO SABJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKIOWH: UCCIICTOBAHUC
W3MEHCHUN 3HAUCHUS U HarpaBJICHUA
HHAYKOUOHHOI'O TOKA
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CniocoObl oJTy4eHust
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMBIX
UCTOYHHKAX YHEPTUU

Hroro 1o pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KUIACC

No HaunmenoBanue KomuuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUBI JEATCIBHOCTH O0yYarOITUXCS
/1 pAa3IEIIOB U TEM JacoB
y4eOHOro npeaMera
Pa3znen 1. Mexannueckue siBJeHHUA

1.1

MexaHn4ecKoe
IIBUOKEHHE U CIIOCOOBI
€ro OIMUCAHUS

10

MexaHU4eCKOE IBUKECHHE.
MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTEIBLHOCTD
MEXaHHUYECKOT'O JBMKCHUS.
PaBHOMepHOE
MPSIMOJIMHENHOE IBUYKECHUE.
HepasHomepnoe
IPSMOJIMHEWHOE JIBUKECHHUE.
Cpennsiss 1 MTHOBEHHAs
CKOPOCTH TeJa MpHu
HEPAaBHOMEPHOM JIBUKCHUU.
Yckopenue.
PaBHOyCKOpEeHHOE
MPSMOJIMHENHOE JIBUYKEHUE.
CBo0Oo1HOE TasIeHueE.
OmnpiTel ["anunes.
PaBHOMEpHOE IBMNKEHHE

10 OKPYHOCTH.

[Iepuon n wacrora
oOpaienus. JIuneitHas u
yIJIOBasi CKOPOCTH.

AHanu3 u o0CyXJIeHIE pa3IMUHbIX IPUMEPOB
MEXaHUYECKOTO JABMKEHHUSI.

OO6cyxaenue rpaHul IPUMEHUMOCTHA MOJEIIN
«MaTepuagbHas TOUKay.

Onucanvue MEXaHU4EeCKOTO ABUKEHUS
paznuYHBIMU crioco0aMu (ypaBHEHUE, TabIuLa,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAIMH, B KOTOPBIX
IPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBHYKEHUS.

HabmoieHne MexaHMuecKoro JABMKEHUS Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUE IyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
T€JI OTCUYETA.

Amnanus texkcra ['anuies 00 OTHOCUTETBHOCTH
JIBUKEHUS;, BHIIIOJTHEHHE 3aJaHUI MO TEKCTY
(CMBICIIOBOE UTEHHE).

Omnpenenenue cpeiHeld CKOPOCTH CKOJIbKEHUS
Opycka Wi ABM)KEHHUS [IapyKa MO0 HAKJIOHHON
IIJIOCKOCTH.

AHanu3 u 00cyxJ1eHre Crioco0oB
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LenTpocTpemMuTebHOE
YCKOpEHHE

NPUOIMKEHHOTO ONPEIeTICHUSI MTHOBEHHOM
CKOpPOCTH.

OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO
JBIDKEHU (IIapyKa B )KHIKOCTH, MOJACIIU
AIEKTPUYECKOTO aBTOMOOWIIS U T. 11.).
Ornpenenenue NyTH, MPOUIEHHOTO 3a JaHHBIN
MMPOMEKYTOK BPEMEHHU, U CKOPOCTH TEJIA

1o rpaduKy 3aBUCUMOCTH MyTH PABHOMEPHOTO
JIBUKEHHS OT BPEMEHHU.

OO0cyxieHrEe BO3MOKHBIX TPUHIIUAIIOB
JEHCTBUS TPUOOPOB, U3MEPSIIOIITUX CKOPOCTh
(ciuIOMETpPOB).

Brruncnenue myTv U CKOpOCTH IPH
PaBHOYCKOPEHHOM MNPSIMOJIMHEMHOM JBUKEHUU
Tela.

Onpenenenue MPORIEHHOTO MyTH U YCKOPEHUS
JIBHODKCHUS TeJia 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PABHOYCKOPEHHOT'O MPSIMOJIMHEMHOTO
JIBUKEHHS TEJIa OT BPEMEHH.

IIposepra cunome3swl. ecu

npU PagHOYCKOPEHHOM OBUINCEHUU

0e3 HauaNbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeUeémHbIX Yuces, mo
coomeemcmeyoujue NPOMeHCymKu 6pemeHu
00UHAKOBHL.
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OnpeneneHue yCKOpeHuUs Teaa

MIPU PABHOYCKOPEHHOM JIBUKECHUU

110 HAKJIOHHOM IJIOCKOCTH.

N3mepenue neproja u 4acTOThl OOpaIeHus
TeJIa M0 OKPY>KHOCTH.

OrnpeneneHue CKOPOCTH PABHOMEPHOTO
JIBI>KCHUS TeJla TIO OKPY>KHOCTH.

Pemenune 3ama4 Ha onpeneneHue
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBUKCHHUS PA3IMYHBIX BUJIOB.
Pacno3naBanue u mpuOIMKEHHOE OMMCaHNE
Pa3IMYHBIX BUJIOB MEXAHUYECKOTO JBHKCHUS
B IIPUPO/JIC U TEXHUKE (Ha mMpuMepax CBOOOTHO
MaJaroNINX TEN, JBMKEHHS JKUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U Ap.)

1.2

B3aumoneiictBue Ten

20

[Tepseb1it 3akoH HproTOHA.
Bropoii 3akon HproToHa.
Tperuit 3akoH HproToHa.
[IprHIMD cymneprno3uuu
CHIL.

Cuia ynpyroctu. 3akoH
I'yka. Cuna tpenus: cuna
TPEHUS CKOJIBKEHUS, CUJIa
TPEHUS TIOKOSI, IPYTUE BUABI
TPEHMUS.

Cuita TSKECTH U 3aKOH
BCEMHMPHOTO TATOTEHUS.

HaOmronenue u 00CyX1€HUE ONBITOB

C IBMKEHHEM TeJla TPU YMEHBIIIEHUN BIIMSIHUS
JIPYTUX T, MPEMATCTBYIOMNUX TBHKCHHUIO.
Amnanus texcra ["anuies ¢ onrcanueMm
MBICJICHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 33JIaHUH 10 TEKCTY (CMBICTIOBOE
YTEHHE).

OO0cy)aeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA MHEPIIMH B PA3IMYHBIX CHCTEMax
OTCUETA.

Halmronenue u 00CyxaeHue MEXaHUYeCKUX
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YckopeHnne cBOOOTHOTO
najaeHus. J[BrmkeHue miaHeT
Bokpyr Comnnua. [leppas
KOCMHUYECKast CKOPOCTb.
HeBecomocTs U nieperpys3Ku.
PaBHOBeCHE MaTtepuanbHOU
TOYKU. AOCOITIOTHO TBEPIOE
Tesio. PaBHOBecHe TBEPAOTO
TeJla ¢ 3aKPEIJIEHHON OChIO
BpaieHus. MOMEHT CHJIBI.
LenTtp TspKECTH

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

1 YCKOPEHHOM JIBH’KEHHH OTHOCHTEIIBHO
KabuHeTa QU3UKH.

JlericTBuUs ¢ BEKTOpAMM CHUJI: BBIIIOJHEHHE
3aJIaHAM T10 CII0KEHUIO U BBIYMTAHUIO
BEKTOPOB.

Habroienue u/uinm npoBeeHUE ONbITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUJIOKEHHOU K HEMY CHJIbI U MaCChl
Tena.

AHanu3 u 00bsCHEHUE SIBJICHUI

C UCTIOJIb30BaHUEM BTOPOTo0 3aKkoHa HpioToHA.
Pemenue 3aay ¢ MHCHOIB30BAHUEM BTOPOTO
3akoHa Hpr0TOHA M MpaBuiIa CI0KEHUS CUIIL.
Onpenenenune KECTKOCTH NMPYKUHBI.

AHanu3 cuTyaruii, B KOTOpbIX Ha0JII01al0TCA
ynpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BaHMEM 3aKoHa ['yka.

Pelenue 3a7a4 ¢ MICNOJIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanrie 3aBUCUMOCTH CUIIbI TPEHUS
CKOJIBKEHMS OT CHJIBI HOPMAJIbHOT'O JTABJICHUS.
OO6cy>xaeHue pe3yJbTaToOB UCCIIEI0OBAHNS.
Omnpenenenue k03 GUIIMEHTA TPSHUS
CKOJIbKEHHUS.

N3mepenne cuiibl TPEHUS OKOSL.
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Pemenue 3a1a4 ¢ ncnosib30BaHueM GOpMYJIb
JUTSL CUJTBI TPEHUS CKOJIBKEHUS.

AHanu3 IBUKEHUS TeJl TOJIBKO MOJT IEHCTBUEM
CHJIBI TSDKECTH — CBOOOIHOTO Ta/ICHUS.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOO/IHOTO MaJIEHUsI OT MAcCChl TEJA.

OneHka BEIMYMHBI CUJIbI TSTOTEHHUS,
JEHCTBYIOIIEN MEXy IBYMs TeJlaMU

(11 pa3HBIX Macc).

AHanu3 IBUKEHUSI HEOECHBIX Tel

MOJT ICWCTBUEM CHJIBI TATOTECHUS

(c UCTIOIB30BAHUEM JOTIOTHUTEIHHBIX
HMCTOYHUKOB HH(POPMAIIHUH).

Permenwne 3aga4 ¢ UCTIONB30BAaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (HOPMYIIbI

JUISL pacuéra CHIIbI TSXKECTH.

AHanu3 OpUruHAJIBHOIO TEKCTA,
OTHCHIBAIOUIETO MPOSIBICHUS 3aKOHA
BCEMHUPHOTO TSATOTEHHUS;, BHITIOTHEHHE 3aJaHHi
10 TEKCTY (CMBICIIOBOE UTEHUE).

Habmonenue u o0cyx1eHUEe ONBITOB

110 U3MEHEHUIO Beca Tejia MPH yCKOPEHHOM
JIBUKCHHH.

AHanu3 ycioBUi BOSHUKHOBEHHSI HEBECOMOCTH
U TIEPErpy3KH.

Pemmenue 3anau Ha onpenencHe Beca Tena

B Pa3JINYHBIX YCIOBUSX.
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AHanu3 cui, TeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OrnpeneneHue HEeHTpa TAKECTH PA3IMUHbBIX Tell

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnynse Tena. U3menenue
nMIyJibca. Mmysibe CUibl.
3aKOH COXpaHEHHMS
uMItyJabsca. PeaktuBHoe
JIBH)KCHUE.

Mexanuueckas pabora u
MOIIHOCTb. PaboTa cui
TSXKECTH, YIIPYTOCTH,
TpeHus. CBsI3b SHEPTUU U
paboTsl. [loTeHnmanpHas
SHEprus Tena, NOAHATOrO
HaJl TOBEPXHOCTHIO 3EMJIH.
[TorenuuanbHasg 3HEPTUS
CXKaTOW MPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETUYECKON
SHEPIruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUU

HaOmronenue u o0cykaeHHEe ONBITOB,
JIEMOHCTPUPYIOIIUX MepeIady UMITyJIbca

MIPU B3aUMOJECHCTBHUU TEJI, 3aKOH COXPAHECHUS
UMITYJIbCa MPU a0COIOTHO YIPYTOM U
HEYIIPYTrOM B3aUMOJICUCTBUU TEIL.

AHann3 cuTyanui B OKpY>Karollen KU3HU

C UCIOJIb30BaHUEM 3aKOHA COXPAHEHUS
MMITYJIbCA.

Pacnio3naBaHue siBIEHUS PEAKTUBHOIO
JIB>KEHUS B IPUPOJE U TEXHUKE.
[IpuMeHeHuE 3aKOHA COXPAHEHUS] UMITYJIbCa
JUUIs pacu€Ta pe3yJabTaTOB B3aUMOACHCTBUSA TEI
(Ha mpuMepax HEYNPyroro B3auMoJIeHCTBUS,
YIPYToro HEHTPaIbHOTO B3aUMOJICHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBHKHO).

Pemienue 3a7a4 ¢ MCMOIB30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Omnpenenenue pabOThI CUIIbI YIIPYTOCTH

P MOBEME TPy3a C UCIOIB30BaHUEM
HETOJB)KHOTO U MOJABUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepeHne noTeHIMaIbHON Y3HEPTUHU YIIPYTO
nehOpMUPOBAHHON MPYKUHBI.
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N3mMepenne KUHETUYECKOM SHEPTHUM Tea

10 JJIMHE TOPMO3HOTO ITyTH.
DKCIEpUMEHTAIbHOE CPAaBHEHUE U3MEHECHHUS
MOTEHIMAJIBHON Y KUHETUYECKON SHEPTUH Tea
[IpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaAIbHAS TPOBEPKA 3aKOHA
COXpPAaHEHHS] MEXaHUYECKON IHEPTUHr

IIpU CBOOOTHOM TaJICHUH.

[IpumeHeHune 3aKkOHa COXPAHEHUA
MEXaHUYECKON SHEPTUM ISl pacuéra
MOTEHINAJIbHON Y KHHETUYECKOU YHEPTUM TeNa.
Pemenue 3amay ¢ ucnojib30BaHHEM 3aKOHA
COXPaHEHUSI MEXaHUYECKON YHEPTUU

Hror

0 TIO pa3zeiry

40

Pa3nen 2. MexaHnuyecKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnuecKue
KOJIeOaHus

7

KonebarenbHoe aBuxKeHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOAHUM: TIEPUO]T,
4acToTa, aMILTUTY1a.
Marematnyeckuil u
MPY>KUHHBIN MasiTHUKY.
[IpeBparienue sHepruu
pu KoJieOaTeIbHOM
JIBKEHUH.

3aTyxarone KojaeobaHusl.
BoinyxneHHbie koaeOaHus.
Pe3onanc

Habmonenne xonedanuii o1 1eMCTBUEM CHII
TSOKECTH U YIIPYTOCTH U OOHAPYKEHUE
MoA0OHBIX KOJIEOAHUI B OKPYIKAIOIIEM MUPE.
AHanu3 kojieOaHuM Tpy3a Ha HUTU U

Ha npyxuHe. OnpeeneHne 4acTOThI
KOJICOaHHMI MaTeMaTHYECKOTO U TIPYKUHHOTO
MasiTHUKOB.

HabGmronenne u o0bsiCHEHUE SIBICHUS
pe30HaHca.

HccnenoBanre 3aBUCUMOCTH IEpHUOaa
KOJIeOaHMI MOABEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.
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Obopyoosanue yeumpa «Touxa
pocmay: 0amuux 0aeieHus

[TpoBepka HE3aBUCUMOCTH MEpHOIa KOJIeOaH A
rpy3a, MOABEIICHHOTO K JIEHTE, OT MacChl Ipy3a.
HaOnronenue u o0CyxkAeHUE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD MTEPHOIa
KOJIeOaHMI MPYKMHHOTO MAasSTHUKA OT MACCHI
rpy3a 1 )KECTKOCTH MPY>KUHBI.

[IpumMeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONTMCAHUS
KoJIe0aHU# B OKPY’KaIOIEM MUDE.

Pemenue 3ama4, CBSI3aHHBIX C BRIYUCICHHEM
WJIM OLIEHKOW YacTOTHI (NIEpHo/ia) KojieOaHu
H3zmepenue yckoperus c60600H020 NAOeHUs.

2.2

Mexanunyeckue
BOJIHBI. 3BYK

Mexannyeckue BOJIHBI.
CBolicTBa MEXAaHUYECKUX
BOJIH. [IpoonbHbIe U

IMONCPECUYHBLIC BOJIHEI. I[J'II/IHEI

BOJIHBI U CKOPOCTb €€
pacnpoCTpaHEHHs.
MexaHn4yecKre BOJTHbI

B TBEPAOM TeEIIe,
CEMICMUYECKHE BOJIHBI.
3ByK. ' pOMKOCTB 3ByKa U
BbICOTA TOHA. OTpakeHUE
3Byka. UH(]pa3Byk u
yIbTPa3BYyK

OOHapy>keHue U aHAJIU3 BOJHOBBIX SIBJICHUN
B OKPY’KalOIlleM MHpE.

HabGnronenue pacnpocTpaHeHus MPOA0IbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy’KeHHE aHAJIOTUYHBIX BUI0B BOJIH

B IIpUpOJi€ (3BYK, BOJHBI HA BOAE).
Boluncnenve JirHbI BOJIHBI 1 CKOPOCTH
pacnpoCcTpaHEHHs 3BYKOBBIX BOJIH.
OKcnepuMeHTAIbHOE ONpeIeIeHUE TPaHuI]
YaCTOTHI CJIBIIIMMBIX 3BYKOBBIX KOJICOAHHH.
HabtoieHue 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCIIE, C UCIIOJIb30BaHUEM
MY3bIKQJIbHBIX HHCTPYMEHTOB).

HaOmronenue u 00ObICHEHNUE SIBJIEHUS
aKyCTUYECKOTO PE30HAHCA.
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AHaM3 OpUTHHAIBHOTO TEKCTa, TOCBAMIEHHOTO
HCIIOJB30BaHUIO 3ByKa (WM YIbTPa3BYyKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPA3BYK

B MEJIMIIMHE U JIp.); BBIMIOJTHCHNE 3aJaHII

10 TEKCTY (CMBICIIOBOE UTEHUE)

Hroro no pazgeny

15

Pa3znen 3. BHCKTPOMaFHHTHOC IM0JI€ H JICKTPOMATIHUTHBLIC BOJIHbI

3.1 | DiaekTpoMarHuTHOE 6 DJIEKTPOMAarHuTHOE MOJIE. [TocTpoenue paccykaeHuii, 000CHOBBIBAIOIINX
noJie u DNEeKTPOMAarHUTHBIE BOJIHBI. | B3aUMOCBSI3b AJEKTPUUYECKOTO U MAarHUTHOT'O
AIEKTPOMATrHUTHBIE CoricTBa TIOJIEH.

BOJIHBI 3JICKTPOMAarHUTHBIX BOJIH. DKCIEpUMEHTAIBHOE H3yYEHHUE CBOMCTB
[1Ikasa 5;IEKTPOMarHMTHBIX | 3JIEKTPOMArHUTHBIX BOJH (B TOM YHCIIE
BOJIH. Mcrionb3oBanue C MOMOIIIbI0 MOOMJIBLHOTO TesedoHa).
3JICKTPOMAarHUTHBIX BOJIH AHaJN3 peHTT€HOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3Ma.
ONEeKTpOMAarHuTHas IPUPOJA | AHaIM3 TEKCTOB, OIKMCHIBAIOIIMX POSIBICHUS
csera. CKOpOCTh CBETa. AIIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPO/IE:
BonHOBBIE CBOMCTBA CBETA | )KMBBIC OPTaHU3MBI, U3IyUCHHUs HEOSCHBIX TeI
Obopyoosanue yenmpa « Touka (CMBICIIOBOE UTCHHE).
pocmay.: Oamyux MASHUMHOZO NOJIA
Pacno3naBanue u aHanmu3 pa3JIMyHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHue BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aau ¢ ucnosib3oBaHueM Gopmy
JUTSI CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOTHI CBETA
Wroro o pazaeny 6
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Pa3znea 4. CBeToBbIE ABJICHUSA

4.1

3aKOHEBI
pacrpoCcTpaHeHHs
CBETa

JlyueBas mozaens cBera.
HctouHuku cBera.
[IpsamonuHeliHOe
pacnpocTpaHEHUE CBETA.
3armenus Connua u JIyHsl.
Otpaxenue ceera. [1mockoe
3epKajo. 3aKOH OTPAXKEHUS
CBeTA.

[Ipenomiienue cBera. 3aKOH
npenomiieHus ceera. [lonHoe
BHYTPEHHEE OTPAKECHUE
ceeta. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIAX

HabGnronenue onpITOB, AEMOHCTPUPYIOIIMX
SBJICHHE TPSIMOJIMHENHOTO pacpOCTPAHEHUS
cBeTa (BO3HUKHOBEHHE TEHU U MOITYTEHN),

Y UX UHTEPIPETALUs ¢ UCIIOJIb30BaHUEM
IIOHATHUS CBETOBOTO JIyyYa.

OOBbscHEHUE U MOJIETUPOBAHUE COITHEYHOTO U
JYHHOTO 3aTMEHUM.

HccenenoBanue 3aBUCUMOCTH YIUIA OTPAXKEHUS
CBETOBOTO JIyya OT yIJla NaJeHUsl.

N3yuyenue cBOMCTB H300pakeHUs B INIOCKOM
3epKaiie.

Habmtonenue u o0bsiCHEHHE ONBITOB

10 NIOJTYYEHUI0 N300pakKeHUI B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmoaenue u
O0O0BSICHEHHE ONBITOB 110 MPETOMIICHUIO CBETa
Ha I'PaHULIEC Pa3JIUYHbIX CPEll, B TOM UHUCJIE
OMBITOB C MTOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanne 3aBUCUMOCTH yIJIa
MPEJIOMJIEHUS OT yrJa MaJieHus CBETOBOIO Jiy4ya
Ha TPaHULIE «BO3TyX—CTEKIION.
Pacrnio3zHaBanue sIBICHUN OTPAXKEHUS U
MPEJIOMJICHUS CBETA B TOBCEIHEBHOM KU3HHU.
AHanu3 u 00bsICHEHUE SIBJICHUS ONITUYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ HCNoJIb30BaHUEM 3aKOHOB
OTpPaXXEHUS U NPEJTOMIICHHS CBETA
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4.2 | JIuu3el U ONTHYECKUE 6 JIunza. Xon nydeit B muH3e. | [lomydeHune n300pakeHU ¢ TOMOIIIBIO
puOOpPHI OnTtuyeckas cucrema coOuparole U paccenBaroleH JIUH3.
¢doroanmnapara, Mukpockomna | Onpenenenue GOKyCHOTO PacCTOSHUS U
u Teneckomna. ['na3 kak ONTUYECKOU CUJIBI COOMPAIOIICH JINH3HI.
ONTHYECKasi CUCTEMA. AHanu3 ycTporcTBa U IPUHIIMIA JEHCTBUS
bimzopykocTs 1 HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JAIbHO30PKOCTh ¢doToamnmapara, MUKPOCKOTA, TEIECKOIA.
N3yueHue Mo/ienu 1iia3a Kak ONTUYECKON
CUCTEMBI. AHANU3 IBICHUHN OJIM30PYKOCTH
Y JaJbHO30PKOCTH, IPUHIINIA JIEUCTBUS
OUYKOB
4.3 | Paznoxxenue 6enoro 3 Pasnoxxenue 6enoro cera HabGnronenue pasioxenus: 0e1oro ceeta
CBETA B CHEKTP B ciekTp. OnbITel HpIOTOHA. | B CIEKTP.
CroxeHue CreKTpaabHbIX HaGmronenne u 00bsICHEHHUE OIBITOB
1BeToB. Jlucnepceust ceeTa 1O MOJIYYEHUIO OEJIOro CBETa MPH CI0KEHUU
CBETa Pa3HbIX L[BETOB.
[IpoBeneHue u 0ObSICHEHHUE OIBITOB
110 BOCHPUSITUIO IIBETA TPEAMETOB MIPU UX
HaOJIOICHUH Yepe3 [IBETOBBIC (DUIIBTPHI
(LIBETHBIE OYKH)
Wroro o pazgeny 15
Pa3nen 5. KBanroBble siBJIeHUA
5.1 | Ucnyckanue u 4 OmnbiTel Pezepdopna u OO6cyxaenue 1enu onbiToB Pezepdopaa

IIOIJIOIICHUEC CBCTA
aTOMOM

IIaHCTapHad MOACIIb aTOMaA.

Mopaens atoma bopa.
Hcenyckanne u noryionieHme

I10 UCCJICAOBAHHUIO aTOMOB, BbIABHKCHUC
T'AIIOTE3 O BOBMOXKHBIX PE3YyJIbTaTaX OIIbITOB
B 3aBUCHUMOCTH OT IpCAIIOJIaracMoro CTpoCHus
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cBera aToMoM. KBaHTHI.
JInHenyaTble CIEKTPHI

aTOMOB, (POPMYJIMPOBaHUE BHIBOJIOB

U3 pe3yJIbTATOB OIBITOB.

O6cyxneHne TpoOTUBOPEUHIA IIIIaHETAPHOU
MOJEJIA aTOMa U OCHOBAHUM ISl TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTaX 3JIEKTPOHOB.
Habito1eHue CITOMHBIX U JIMHEHYaThIX
CIIEKTPOB U3JIyYEHHS PA3JIUYHBIX BEIIECTB.
OOBbsicCHEHUE JIMHENYAThIX CIEKTPOB U3ITYUECHHUSI

5.2

CrpoeHne aTOMHOTO
aapa

PannoaktuBHOCTH. Anba-,
0eTa- ¥ raMMa-u3IIydeHHUs.
CtpoeHue aTOMHOTO 41pa.
Hyxnonnas monens
aTOMHOTrO sizipa. 30Tomsl.
PannoakTuBHEBIE
npeBpauieHus. llepuon
MOJTypacmajia aTOMHBIX JIEp

OO6cyxxaeHue BO3MOKHBIX TUIIOTE3 O MOAEIIAX
CTPOCHHUSA sA1pa.

Omnpenenenue cocrasa s1ep M0 3aJaHHbIM
MACCOBBIM U 3apsIIOBBIM YHCIIAM U

I10 MOJIOKEHUIO B IIEPUOJNYECKON CUCTEME
DJIIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBA SIPA U €r0
IIOJIO’KEHMS B IEPUOAMUECKON CUCTEME

IIPU 0-PaTUOAKTUBHOCTH.

Hccenenosanye TpeKOB (i-4aCTUIL] 10 TOTOBBIM
dboTorpadusim.

OObHapy>keHue 1 U3MEpPEeHHE PATUAIIOHHOTO
(dboHa c MOMONIBIO JO3UMETPA, OLIEHKA €T0
MHTEHCUBHOCTH.

AHanu3 OMOJIOTUYECKUX N3MEHEHU,
MPOUCXOIAIINX MO IEVCTBUEM
PaIUOAKTUBHBIX U3JIyYECHHM.
Hcnonp30BaHne paAMOAKTUBHBIX U3ITyYEHUN
B MEIMIIMHE
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5.3 | SlnepHble peakuun 7 SnepHble peakiiuy. 3aKoHbl | PellieHue 3a/1a4 ¢ UCMoJIb30BaHUEM 3aKOHOB
COXPaHEHHUs 3apsAI0BOTO U COXpPaHEHUsI MACCOBBIX U 3apAJ0BBIX YUCEI
MAacCCOBOT'0O YHUCEN. DHEPIUsl | HA OMPEACIICHUE PE3YIbTATOB SICPHBIX
CBSI3M aTOMHBIX sijiep. CBsi3b | peaKlMii; aHAIN3 BO3MOKHOCTH WJIU
MACChI U SHEPruu. Peakimu | HEBO3MOYKHOCTH SIACPHOUN PEAKIIHH.
CHUHTE3a U JICJICHUS ANED. O1LieHKa YHEPTUH CBSI3U SIAEP C UCTIOJIH30BAHUEM
Hcrounuku saepruu Cosnia | GopMynbl DWHIITEHHA.
1 3BE31. SAnepHad OO0cyx1eHue NepPCHEKTUB UCTI0JIb30BAHMS
SHCPIreTHKA. JlericTBus YIpPaBIsIEMOro TCpMOAACPHOTO CUHTC34A.
paIruoOaKTUBHBIX U3 J'Iy‘-IGHI/Iﬁ O6CY)KII€HI/I€ IMPCUMYIICCTB 1 SKOJIOTHYCCKUX
Ha JKUBBIC OPTaHU3MBI po0JIeM, CBSI3AHHBIX C SIACPHON YJHEPreTUKON
Hroro no pazneny 17

IHoBTOpHUTEIBLHO-00001IAOIM A MOLYJIb

[TIoBTOpEHUE N
0000111eH1E
COJZIepKaHus Kypca
bu3uky 3a 7-9 KIaccel

9

CucremMaTuzanus u
0000111eHHE TPEIMETHOTO
COJIEp>KaHus U OIbITa
NEeSATENbHOCTH,
IPUOOPETEHHOTO

IpU U3yYE€HUHU BCETO Kypca
(U3UKHM OCHOBHOI'O 0OILIETO
00pa3oBaHUs.

[ToaroroBka K OCHOBHOMY
roCy/1apCTBEHHOMY
AK3aMeHy 1o (pu3MKe

TUTsI 00y UaroIuXCs,
BBIOpABIINX 3TOT YUEOHBII
npeaMeT

Brinonnenne yueOHbIX 3ajaHui, TPEOYIOIINX
JIEMOHCTPAILIMY KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYO
IPaMOTHOCT:

7 MPUMEHEHHMS TTOJTYyYCHHBIX 3HAHUN

JUTSl HAYYHOTO OOBSICHEHUS! (PU3HUECKUX
SABJICHUM B OKPY’KAIOLIEW IPUPOJIE,

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

8 mpuMeHeHUsI OCBOSHHBIX
AKCIIEPUMEHTALHBIX YMEHUH

JUTSL UcclieIoBaHusl GU3MUECKUX SIBIICHUH,
B TOM YHCIIE JJIs1 IPOBEPKHU TUIIOTE3
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Y BBISBJICHHS 3aKOHOMEPHOCTEM.

Pemenune pacu€THbIX 3a1a4, B TOM YHCIIE
MPEANOoJaralofX UCIOIb30BaHle (PU3NYECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMYHBIX Pa3/IeNoB Kypca (PU3UKH.
BrlnonHenue 1 3amura rpynnoBbIX WK
WHIMBUy AIBHBIX IPOEKTOB, CBA3aHHBIX

C cofiepKaHHeM Kypca (pU3uKu

Hroro mo pazaemy 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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