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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uKe Ha ypOBHE OCHOBHOIO OOLIEro 0Opa30BaHMs COCTABIICHA
Ha OCHOBE MOJIOKEHUW U TpeOOBAHMI K pe3ysibTaTaM OCBOEHHUs Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3zoBaTesbHON mporpammsbl, npenacraBieHHbix B PI'OC 00O, a Takxke
c yuétoM (peaepasibHOM paboueit mporpamMmbl Bocriutanus U KoHieniuu npenogaBanus
y4yeOHoro npeameta «Duznkay.

Copepxanue mporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTECTBEHHOHAYYHON TPAMOTHOCTH OOYYalOUIUXCs W OpPTaHU3AIUI0 M3y4YeHUs (HU3UKU
Ha JEsATeILHOCTHON OCHOBE. B mporpamme 1mo (u3ukKe yYUTHIBAIOTCS BO3MOXKHOCTHU
ydyebHoro mnpeamera B peanusanuu TpedoBanuit OI'OC OOO Kk MmIaHHpPyEeMbIM
JUYHOCTHBIM M METANpEIMETHBIM pPE3yJIbTaTaM OOYUYeHHs, a TaKKe MEXKIPEIMETHbHIC
CBSI3U €CTECTBEHHOHAYYHBIX Y4YE€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHUs.

[Iporpamma 1o (u3MKE YCTAHABIMBAET pACIpECICHHEe Y4eOHOro Marepuana
no rojgaMm oOyueHus (MO Kjaccam), MpeajaraeT MPUMEPHYIO MOCIEA0BaTEIbHOCTh
M3YUYCHUs] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOIO COACPKAHUS U yUETe
BO3PACTHBIX OCOOCHHOCTEH 00YyUYarOIIuXCs.

[Iporpamma 1o ¢usmke paspaboTaHa C 1EIbI0 OKa3aHUS METOIUYECKON MOMOIIU
YUHUTEIIO B CO3/IaHUU paboyell MporpamMMsl 1o y4eOHOMY MpPEIMETY.

dusnka SIBISETCS CUCTEMOOOPA3yIOIMIMM Il €CTECTBEHHOHAYUYHBIX Y4E€OHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIS)KAT B OCHOBE MPOIECCOB U SIBICHUIA,
M3y4aeMbIX XHMHEH, Ouoyorueii, actpoHoMue u (usmdeckoil reorpadueit, BHOCUT
BKJIaJ B €CTECTBEHHOHAYUYHYIO KapTHUHY MHpaA, NPEJAOCTABISIET HauOoJiee SICHbIC
oOpasipl TPUMEHEHHUS HAyYHOTO METOJia TO3HaHMS, TO €CTh croco0a MOoJydeHUs
JIOCTOBEPHBIX 3HAHUMN O MUpE.

OnHa w3 THaBHBIX 3a71a4  (DU3UYECKOTO O0Opa3oBaHUS B CTPYKType 0OIIero
o0pa3oBaHusl COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYUYHON T'PaMOTHOCTH U MHTEpeca
K HayKe Yy 00yJaronmxcsi.

N3yuenne ¢uzuku Ha 0aA30BOM YpPOBHE MPEIOJiaraeT OBJIAJICHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIINMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:!

HAy4YHO OOBSCHSTH SIBJICHHUS,

OLICHUBATH U MNOHUMATh O0COOEHHOCTH Hay4YHOT'O UCCIIEJOBAHUS;

WHTEPIPETUPOBATh JAHHBIE M HCIIOJIb30BaTh HAyYHbBIE JOKa3aTEIbCTBA
IUTSL TIOJTyYEHUS BBIBOJIOB.



[enu u3yueHus: GU3NKU HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs OMPEICIICHBI
B Konmenmuu npenomaBanus y4yeObHoro mnpenmera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3auax Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOuieoOpa3zoBarenbHble  OPOrpaMMbl,  YTBEpKAEHHOW  pemeHueM  Komieruum
MunmnctepcTBa npocsemenns Poccuiickort denepanmu (mpotokoi ot 3 aexabps 2019
T.

Ne T1K4BH).

Lenu nzydenust pusuku:

npuoOpeTeHNe MHTEpeca M CTPEeMIICHUS OOYyYaromMXcs K HAYYHOMY HW3YUYCHHIO
MPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM;

pa3BUTUE TPEACTABICHUN O HAYYHOM METOJE TO3HaHUA U (POPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY>KAIOIUM SIBJICHHSIM;

dbopMHupoBaHWE HAYYHOTO MHPOBO33PEHUSI KaK pe3yibTaTa HW3Y4YEHHUS OCHOB
CTpOEHUS MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE TPEACTABICHUH O poiu (U3WKKA IS Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE MPEJCTAaBICHUN O BO3MOXHBIX cepax Oyaymield mpodeccuoHaTbHON
NeSTENbHOCTH, CBA3aHHOW ¢ (DU3MKOM, MOJArOTOBKA K JalbHEUIIEMY O0yUYEHHIO B 3TOM
HaIpaBIICHUH.

JlocTikeHue 3TUX LieJied MporpaMMbl 1o (PU3MKE Ha YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHMsI 0OECTIEYNBACTCS PELICHUEM CIEAYIONINX 3a/1ay:

npuoOpeTeHNe 3HAHWKW O JIUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHWYECKUX,
TEIJIOBBIX, DJICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHNEe YMEHHM OMUChIBaTh W OOBSACHATh (PU3UYECKUE  SBIICHHUS
C MCTIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUN;

OCBOEHHE METO/IOB PELICHHUS MPOCTEUIINX PACYETHBIX 3a/1ad C HCHOJIB30BAHUEM
buU3HYEeCKUX MOJIENEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHMHA HAOIIOJATh TPHUPOIHBIC SBJICHHUS ¥ BBIMOJIHSATH OTBITHI,
nabopaTopHble pabOThl W HKCIIEPUMEHTAJbHBIE MCCIEIOBAHUS C HCIOJIb30BAaHUEM
HU3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MTPUEMOB pabOTHI ¢ HH(DOpMaIUEeH PU3NIECKOTO COACpKAHUs, BKIIOUas
uHOOPMAITUI0O O COBPEMEHHBIX JOCTHIKEHUSAX (PU3UKH, aHalu3 W KPUTHYECKOE
OlICHMBaHUE MHGOPMAIIHH;

3HAKOMCTBO CO cdepamMu TPoPeCCUOHATBLHON JICITCIBPHOCTH, CBSI3aHHBIMH
C (U3UKON, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH Ha JOCTHXKCHHUSX
(bu3HYeCcKOoi HAyKH.

Ha wusyuenne ¢Qusuku (0a30BbIi YpOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 4Haca B HEJIENIO),
B 8 Ky1acce — 68 yacoB (2 yaca B Hezien0), B 9 kiacce — 102 yaca (3 yaca B HEJEIN0).

[Ipennaraemelii B mporpamme 1o (HU3MKE IMEpPEUYeHb JaOOpaTOpHBIX paboT u
OTBITOB HOCUT PEKOMEHJATEIbHBIM XapakTep, y4YWTEeIb J€JaeT BBHIOOp MpPOBEICHUS
7abopaTOpHBIX pabOT ¥ ONBITOB C YYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEH
O0yJarommxcs, CHUCKa DJKCIepUMEHTANBHBIX 3aJaHuil, MpenjaraéMblXx B paMKax



OCHOBHOI'O T'OCYJapCTBCHHOI'O 3K3aMCHa I10 CI)I/IBI/IKG.



COIAEPKXAHUE OBYUYEHUA

7 KIIACC
Pazgen 1. ®usuka 1 €€ poiib B IO3HAHUU OKPYKAKOIIET0 MUPa
®dusznka — Hayka O npupone. SBneHus npuponsl. DPU3NYECKUE SBIICHHUS:

MEXAHUYECKUE, TEIUIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BennuuHbl. 3mepenue pusnueckux BeaudnH. Ouzndeckre npuoopshl.
[TorpemnocTs U3MepeHnt MexayHapoiHasi CUCTEMA €IUHHUII.

Kak ¢wuzuka u npyrve ecTeCTBEHHbIE HAyKH H3ydaroT npupoay. EcrecTBeHHO-
Hay4YHBIM METOJ1 MO3HAHUS: HAOJII0IeHHE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIJBIKCHHE
TUINOTE3, PKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHHWE HAOJIOJAEMOro SIBJICHHUS.
Onucanune GU3NYECKUX SIBJICHUN C TIOMOIIBIO MOJICIICH.

Jlemoncmpayuu
Mexanuveckue, TeIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.
duzndeckue TpruOOPHI ¥ MPOIEAypa MPSIMBIX H3MEPEHHUN aHATIOTOBBIM M IIU(PPOBHIM
npudOpPOM.

Jlabopamophwvie pabomwi u onvimoi

Omnpenenenne NEHbI AeEHUS Kbl U3MEPUTEIBHOIO MpHOopa.

N3mepenne pacCcTOSHUMN.

W3mepenne 00bEMa KUAKOCTU U TBEPIOTO

tena. OnpeneneHue pa3MepoB MajbIX TeJ.

W3mepenne temnepaTypsl IPH MOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUMKa
TEMIIEPATYyPHI.

[TpoBeneHmne Mccnea0BaHus 1O MPOBEPKE TMIOTE3bI: NAIbHOCThH MOJIETA MIApUKa,
MYIEHHOTO TOPU30HTAILHO, TEM 0O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Paszgen 2. IlepBoHavyaibHble CBEICHUS 0 CTPOCHUM BelIECTBA

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OIBIThI, 10Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JBwxenne wyactun BemectBa. CBA3b CKOPOCTH  JBWKEHHMS YacTUIl C
temriepaTypoil. bpoyHoBckoe aBwkeHue, auddysus. BzammosneilcTBue dacTwil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHple COCTOSIHHS BEIIECTBA: CTPOEHUE TIa30B, XUAKOCTEM M TBEPHBIX
(KpucCTaJIMYecKnx) Tel. B3auMocBsi3b MEXIy CBOMCTBaMU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSHUSIX M WX AaTOMHOMOJIEKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Ha6monenre 6poyHOBCKOTO

nekenus. Habmonenue muddysun.

HabGmronenune sBIeHWN, OOBACHSIIOMUXCS TMPUTHKEHUEM WIH OTTAIKHBAHUEM
YacTHI] BEIIECTBA.



JlabopamopHwvie pabomwi u onvimoi
Ornenka muaMerpa aToMa METOZIOM PSZIOB (C UCTIONb30BaHueM (poTorpadmii).
OneIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pasnen 3. /IBm:keHne U B3aMMOA€CTBUE TeJl
Mexannueckoe nBuxkeHne. PaBHoMepHOEe 1 HepaBHOMEpPHOE ABHKEHUE. CKOPOCTb.
CpenHsis CKOpOCTb IPY HEPABHOMEPHOM JIBMKEHUHU. Pacuér myT u BpeMeHu
JBHKCHMUS.
SBneHne wuHepuMM. 3aKOH MHepuMH. B3amMopaeicTBue Ten Kak IPUYHMHA
M3MEHEHHSI CKOPOCTH JIBH>KEHUs Ted. Macca kak Mepa MHEpTHOCTH Tena. [InoTHocTh
BenlecTBa. CBs3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BbEMA BEILIECTBA.
Cuita Kak xapakTepHUCTHKa B3aumonencTBusa Tei. Cuiia ynpyroctd u 3akoH ['yka.
N3mepeHue cuiibl ¢ MOMOIIBK JAHUHAMOMETpa. SIBJIEHHUE TATOTEHUS M CHJIA TSIKECTH.
Cuna TsbkecTH Ha JApyrux IwiaHerax. Bec tema. Heecomocth. CiioxkeHue cui,
HaIlpaBJIEHHBIX MO OAHON mnpsMoi. PaBHoxelctByromas cui. Cuia TpeHus. TpeHue
CKOJIB)KCHMS M TPEHHUE NTOKOs. TpeHue B IpUpoIe U TEXHUKE.

Jlemoncmpayuu
HaOGmro1eHre MexaHu4eCcKoro IBHKEHHUS Tea.
N3mepenne CKopoCcTH MPSAMOJINHENHOTO
nBkeHus. HaOmroieHre SsBjieHus] HHEPITUH.
HaOnronenrie n3aMeHeHus CKOpPOCTU MPU B3aUMOJICUCTBUU TEI.
CpaBHeHHME MaccC 0 B3aUMOACHCTBUIO TE.
Crio)xeHue CuJl, HapaBJICHHBIX 110 OJTHOW MPSMOM.

JlabopamopHvle pabomobl u onvimul

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBIKECHHUS (IIapUKa B KUIAKOCTH, MOJACIIN
AIEKTPUUECKOTO0 aBTOMOOMIIS M TaK Jayee).

Omnpenenenne cpeaHeil CKOPOCTH CKOJBKEHHsI OpyCKa WU IIapuKa M0 HAaKIOHHOK
TUTOCKOCTH.

Omnpenenenre TUIOTHOCTH TBEPIOTO TeTa.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (nedopMaliviu) npy>KUHbI
OT MPUIIOKEHHOMN CHIIBI.

OnBITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHSI OT Beca Teja
U XapakTepa COMPUKACAIOMINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra30B

JaBnenue. CriocoObl yMEHBIIEHHS W yBEJIMuYEHHUs JaBieHud. [laBneHue rasa.
3aBUCUMOCTH JaBJEHUS raza ot 00bEéma, Temneparypsl. [lepenada napienust TBEpAbIMU
TeIaMH, >KMJIKOCTAMM M ra3amu. 3akoH Ilackans. IIHeBMarnueckue MalllWHBIL.
3aBUCHUMOCTh JIaBJICHHUS JKUAKOCTH OT TayOuHBL. ['mMapocTaTMueckuid mapajokc.
Coobmaromuecs cocypl. [ 'napaBnuyeckiue MEXaHU3MBI.

Atmocdepa 3emnum U arMmocdepHoe aAaBieHue. IlIpuyMHBI CylEeCTBOBaHMS
BO3yIIHON 00onouku 3emiu. OnbiT Toppudennu. M3mepenue atmochepHOTro



JaBJIeHUsI. 3aBUCUMOCTh aTMOC(HEPHOTO IABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGopsl 115 U3MEpeHUs: aTMOCPEPHOTO JaBICHUS.

JlencTBue )KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeEJIO. BhITakuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBaHue.

Jlemoncmpayuu

3aBUCHUMOCTb JIABJICHHUS ra3a OT

temneparypsl. llepenada naBnenus

JKUJIKOCTBIO U Ta30M.

Coobmaromuecst CoCy/Ibl.

I'mppasinnueckuii mpecc.

[IposiBnenue nercTBrsl aTMOC(PEPHOTO JaBICHUSI.

3aBHCHUMOCTh BBITAJIKUBAIOIICH CHIIBI OT 00bEMa MOTPyKEHHON YacTH TeJla U
TJIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcioBue mIaBaHusl TeN: IUIABAHUE WM TMOTPY>KEHUE TE€I B 3aBUCUMOCTH
OT COOTHOIIICHUS INIOTHOCTEH TeJla M KUJIKOCTH.

JlabopamopHvie pabomwi u onvimol

HccnenoBanne 3aBUCMMOCTHM Beca Tejla B BOJIE OT 00bEMa MOTPYyXKEHHOU
B JKUJIKOCTh YacTH TeJa.

OnpeneneHue BBHITAJKUBAIOIIEH CHIIBL, JEHCTBYIOIIEM HA TENO, IMOIPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIbL, JCUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MAaCChI TeJIa.

OMnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHUIIbI, IEHCTBYIOIIEH
Ha TEJIO B KUJKOCTH, OT 00bEMA MOTPYKEHHOHN B KHUIAKOCTh YaCTH TEJA U OT INIOTHOCTH
KUJIKOCTH.

KoncTpyupoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOJAKHA U OIPEICICHUE €€
IPy30I10ABEMHOCTH.

Pa3zgen 5. PaGoTra n MOIIHOCTB. JHEprus

Mexanuueckasi pabota. MOIIHOCTb.

[IpocThie MeXaHU3MBIL: pblyar, OJOK, HAKJIIOHHas MIIOCKOCTh. [IpaBuio paBHOBeCUs
peiuara. [lpumeHeHue mnpaBuiia paBHOBECHs pblyara K OJIOKY. «30J0TO€ MPaBHIIO»
MexaHukd. KITJ[ mpocTeix Mmexanu3mMoB. [IpocTbie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckass  sHeprus. KuHerndeckas M NOTEHUHMAIbHAs  DHEPTHUS.
[IpeBpailieHre OJHOrO BHJIA MEXAHUYECKOM SHEPrUU B APYrol. 3aKOH COXpPaHECHHS
DHEPIUH B MEXAHUKE.

Jlemoncmpayuu
[Ipumepsl IPOCTHIX MEXAHU3MOB.

JlabopamopHvie pabomwi u onvimol
Omnpenenenue pabOThI CHJIBI TPEHHWS TPH PABHOMEPHOM JBWKCHUH Tea
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10 TOPU3OHTAIBHOW TOBEPXHOCTH.
HccenenoBanue ycioBUl paBHOBECUS pblyara.
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N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.
N3ydeHne 3aK0OHA COXPAHEHHS] MEXaHUYECKOW SHEPTUH.

8 KIIACC

Paspnen 6. TenuioBble siBJIeHUSA

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHOKMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA.
Macca w pa3Mepsl atoMOB M MOJeKyJd. OMbITEI, NOATBEP)KIAIOIIAE OCHOBHBIE
ITOJIOYKEHHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopgenu TBEPAOro, JKHUAKOTO W Ta3000pa3HOTO  COCTOSIHUM  BEIIECTBA.
Kpucrammueckne u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, JKUIKOCTEH U
TBEPBIX TEJ Ha OCHOBE MOJIOKEHUI MOJIEKYIIPHOKMHETHYECKON Teopun. CMauynBaHue
Y KalWUISIPHBIC SBIEHUSA. TEIUIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO JABUKEHUS YACTHUL.
BuyTtpennsis sHeprus. CrnocoObl M3MEHEHHsI BHYTPEHHEW SHEPruu: TeIuionepenaya u
coBeplIeHue padoThl. Buawsl Temonepenaud:  TEIUIONPOBOJHOCTb, KOHBEKIIMS,
U3JIyYEHUE.

KonnuecTBO TeminoTel. YjenbHas TEIUIOEMKOCTh BeIIeCTBAa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. [lnaBnenue m oTBepaeBaHue
KPUCTaJUIMYECKUX BEIIECTB. YJelbHas Teriora IuiasieHusa. IlapooOpazoBanue u
koHaeHcanus. Mcnapenwe. Kunenue. VYnaenbHas Teriora  napooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT aTMOC(EPHOTO JaBICHUS.

BnaxHocTs BO3ayXa.

DHeprus TOIUIUBA. Y AeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiune! padotsl TerioBsix asuratenei KI1/] termoBoro nurarens. TerioBbie
JBUTATEIIN U 3aIIUTa OKPYKAOLIEN CPELBI.

3aKOH COXpaHEHMs U MPEBPALEHUS SHEPTUU B TEIJIOBBIX MTPOLIECCAX.

Jlemoncmpayuu
HaGmonenre 6poyHOBCKOTO
newkeHus. HaGmonenune nuddysuu.
HaOnronenvie siBeHUI cMauyMBaHKs U KaWUIAPHBIX SIBICHUM.
HaGmro1eHre TenioBoro pacimpeHus Ted.
W3meHenne pnaBieHus raza 0OpUd HM3MEHEHUH O00bEMa M HarpeBaHUU WU
OXJIAXKCHUU.
[IpaBuita n3smepeHus
Temueparypsl. Buasl
TeIJIonepeAauH.
OxJaxieHue Ipyu COBEPIIICHUHU PaOOTHI.
HarpeBanue npu coBepiieHNN padOThl BHEITHUMU CHJIAMHU.
CpaBHEHUE TEILNTOEMKOCTEN PA3JIMYHBIX BEIIECTB.
HabGntonenue kurneHus.
Habmronenne nocTossHCTBA TeMIIepaTyphl MPHU MIaBJICHUH.
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Mopaenu TEIJIOBEIX ABUTATEIICH.

JlabopamopHvie pabomwi u onvimol

OmnbITHI 110 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSHKEHUS.

OnpITHl IO BBIPAIIMBAHUIO KPUCTAJIJIOB [IOBAPEHHOM COJIM WJIM caxapa.

OmnbITEl 10 HAOMIOAECHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, JKUIKOCTEW M TBEPHBIX
TeI.

Onpenenenue AaBieHMs BO3AyXa B OaJIOHE IINPULA.

OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJICHHS BO3[yXa OT €ro oobéma u
HarpeBaHUs WIN OXJIaXICHUS.

[IpoBepka THUIIOTE3bl JUHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH
B TEPMOMETPUYECKON TPyOKE OT TeMIIEpaTyphl.

Habnronenne n3MeHeHnsi BHyTPEHHEW SHEPTUH TeJla B pe3yJibTaTe TeIulonepeaadn
1 pabOThl BHEIIIHUX CHUJI.

HccnenoBanue sBJICHUS TEMJIOOOMEHA IMPHU CMENIMBAHUU XOJOAHON U ropsyei
BOJIBI.

OmnpeneneHne KOMUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MpHU TEIIo0OMeHe
C HarpeThIM METANINYECKUM LIMIIMHIPOM.

OnpeneneHue yaenbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca UCapeHHus.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TEIUIOTHI IIJIaBJIEHUS JIB/IA.

Pazgen 7. JinekTpudecKkue 1 MATHUTHBIE SIBJICHUS

Onektpuzauust Ten. J[Ba poaa »3iekTpuueckux 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX Tenl. 3akoH KylioHa (3aBUCMMOCTH CHJIBI B3aUMOJICUCTBHUS 3apsXKEHHBIX
TEJ OT BEJIMYUHBI 3aPSAI0B U PACCTOSIHUSI MEXKY TEJIaMHM).

OnekTpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuyeckoro mnons. [IpuHmun
CYyHEPHO3ULIUN TIEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsaoB. ODJIEMEHTapHBIM SJIEKTPUYECKUN 3apsil.
Crpoenune atoma. [IpoBOAHMKHM M OUANEKTPUKHU. 3aKOH COXPAHEHHUS DJIEKTPUYECKOTO
3apsna.

DIIEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AIEKTPUUYECKOrO TOKa. McTouHmKm
MOCTOSIHHOTO TOKa. JIEHCTBHUSI AJIEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMHUUYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B KUJKOCTSIX U razax.

Onektpuueckas 1enb. Cuia Toka. JJeKkTpuueckoe HampsbkeHue. ConpoTUBIICHHE
MIPOBOJHUKA. Y IEJIbBHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma JJis ydyacTKa LEIH.
[TocnenoBaTenpHOE U MapajuieIbHOE COCTUHEHUE TPOBOHUKOB.

PaGora ©  MONIHOCTH  AJIEKTpUYECKOrOo ToKa. 3akoH J[xoyns—JleHua.
DNeKTpUYeCcKre IeNU W TOTPeOUTeNr JJIEKTpUYeCcKoW sHepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[IoctosiHHBIE MarHuThl. B3anMOJENMCTBUE MOCTOSIHHBIX MAarHuTtoB. Mar"muTHoe
nosje. MaruuTHoe noJjie 3eMJIM U €ro 3Ha4eHue N4 Ku3HM Ha 3emuie. OnbIT Ipcrena.
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MarsutHOe moJie JIEKTPUYECKOr0 TOKA. lIpMMEHEeHHe 3IEKTPOMAarHuTOB B TEXHHKE.
JleiicTBME MarHMTHOIO IIOJISI HA IIPOBOJHUK C TOKOM. DJIEKTPOABUIATEINb ITOCTOSHHOIO
TOKa. Jcnosp3oBaHue INEKTPOJABHraTeNe B TEXHMYECKMX  YCTPOMCTBaX M
Ha TPAHCIIOPTE.

Oneitel @apages. fIBnenue snexkrpomMarHuTHOM uWHAYyKumMW. [IpaBuno Jlenna.
Onextporeneparop. CrnocoObl MOTYUYEHHs JIEKTPUUECKON 3HEPIUU. DIEKTPOCTAHIUU
Ha BO300HOBJIIEMBIX HCTOUHUKAX YHEPIHH.

Jlemoncmpayuu
DJIeKTpU3aLHus TEN.
JIBa pozia 3JIEKTPUUYECKUX 3apsAI0B U B3aUMO/JICVCTBHUE 3aPSIKEHHBIX TEJL.
YCTpOUCTBO U ACHUCTBUE IJIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHAYKIIHS.
3aKOH COXPAHEHUS MIEKTPUUECKHUX
3apsi0B. [IpOBOIHUKY U TUATIEKTPUKHU.
MoaenvnpoBaHue CHUIIOBBIX JIMHUW 3JIEKTPUYECKOTO TOJIA.
M cTOUHMKHM TOCTOSIHHOTO TOKA.
JIeHCTBHS DIEKTPUYECKOTO TOKA.
DIIEKTPUUECKUM TOK B )KUIKOCTH.
["a30BbIl pa3psia.
N3Mepenue Cuiibl TOKa aMIepMETPOM.
N3Mepenune 3eKTpUYECKOTO HAPSKEHUS BOJIBTMETPOM.
Peocrar n MmarasuH CONPOTUBIIEHUN.
B3anmopencTBrue NOCTOSTHHBIX MATHUTOB.
MoaenvnpoBaHue HEBO3MOXKHOCTH PA3JAECICHHUS MTOJHOCOB MArHUTA.
MoaenvpoBaHue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OnbIT DpcTena.
MarauTHo€ 1oJje ToKa. DJIEKTPOMArHuT.
JlelicTBME€ MarHUTHOTO TOJII HA TPOBOJIHUK C
TOKOM. DJIEKTPOJABUIATENb MTOCTOSHHOTO TOKA.
HccnenoBanne sBIEHUA 3JIEKTPOMATHUTHOM UHAYKIHH.
OnbiThl @apajnes.
3aBUCUMOCTh HaIPABJICHUS] MHIYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BO3SHUKHOBEHMUSI.
DneKTporeHepaTop NOCTOSHHOTO TOKA.

JlabopamopHwvie pabomwi u onvimol
OTBITHI 110 HAOTIOACHUIO SJICKTPHU3AINH TEJ HHIYKIIUEH U IPH COMPUKOCHOBEHUH.
HccnenoBanne IeHCTBUS SJEKTPHUUECKOTO TIOJIS HA MPOBOTHUKHU U TUAJICKTPUKH.
COopka u mpoBepka pabOoThI JIEKTPUUECKOH 1M MOCTOSHHOTO TOKA.
W3mepenne u peryiupoBaHHUe CUIIBI TOKA.
N3mMepenue U peryaupoBaHue
HaNPSOKEHUS.
HccnenoBanne  3aBUCMMOCTH  CWJIBI  TOKa, HAYIIETO 4Yepe3  Pe3UcCTop,
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OT COIIPOTUBJICHUA PC3UCTOPA U HAIIPSIKCHHA Ha pE3UCTOPC.
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OnbITEl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh JJIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro IJIMHBI, IUIOIIAIN MTOIIEPEYHOTO CEYEHUs U MaTepuaa.

[IpoBepka npaBuia CIOXKEHUS HANPSHKEHUN TPU MOCIEA0BATEIILHOM COCIMHEHUU
JIBYX PE3UCTOPOB.

[IpoBepka npaBwuiia sl CHIIbI TOKA MIPU MAPAIUICIIBHOM COSITUHEHUH PE3UCTOPOB.

Onpenenenue pabOThI AJAEKTPUUECKOTO TOKA, MAYLIETO Yepe3 pE3UCTOP.

Onpenenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTH  CWJIBI  TOKA, MAYLIEr0 4Yepe3  JIaMIOuKy,
OT HANPSDKEHUS HA HEW.

Onpenenenue KIIJ[ nHarpeBaterns.

HccnenoBanre MarHUTHOTO B3aMMOJICUCTBUSI TOCTOSIHHBIX MAarHUTOB.

N3ydeHrie MarHUTHOTO MOJIS MMOCTOSIHHBIX MarHUTOB MPU UX OOBEIUHEHUH U
pa3/IeCHNH.

HccnenoBanne AeUCTBUSA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOLIWE 3aBUCUMOCTH CHJIbl B3aUMOJECHCTBHUSl KaTyLIKU
C TOKOM M MarHuTa OT CHJIbI TOKA W HAINPABJICHUS TOKA B KaTYIIKE.

N3ydenne nercTBUS MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KoHctpyupoBanue u uzydeHue paboThl AJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUTraTeIbHON YCTAHOBKH.

OMNBITHI 110 UCCIEAOBAHUIO SIBIICHUS SJICKTPOMArHUTHON MHAYKIUW: UCCIIEIOBAHUE
VM3MEHEHUW 3HAYCHUS W HAINPABJIECHUS] MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexanuveckue siBJIeHUA

Mexannueckoe — ABWKeHHe. MarepuanbHas  Touka. (CucremMa  oTcuéra.
OTHOCUTENBPHOCTh ~ MEXAaHUYECKOTO  JIBUKEHUA. PaBHOMEpHOE  NPSMOJIMHENWHOE
nswxkenue. HepaBHomepHoe mnpsiMoiiMHeHOe JBrkeHue. CpenHsis W MIHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckOpeHHOE NpsiIMOJIMHENHHOE JiBH>KeHHe. CBOOOAHOE MajieHuE.
Onbitel ["anunes.

PaBHOMepHOE nBUXKEHHME TO OKpyx)HOcTH. [lepmon m yacrota oOpalleHus.
JIuneiiHas u yrimoBasi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IIepBeiit 3akoH Hprorona. Bropoy 3akoH Herotona. Tperunn 3akoH HreroTona.
[IpyHLIMT Cynepno3uLUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cujla TPEHHS CKOJIBKEHUS, CUia
TPEHUS TTOKOS, APYTUE BUIBI TPEHHUSL.

Cuna TSKECTH U 3aKOH BCEMHUPHOI'O TATOTEHUS. Y CKOPEHUE CBOOOIHOTO IMaJICHU.
JIBrxenne ruranet BoKpyr Comnna. llepBas xocmumueckas ckopocts. HeBecomocTs n
Meperpy3KH.
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PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO TBEPHOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHOM OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TskecTu.

Nmnynec Ttena. M3MmeHenue wumnyibca. VMmynabc cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE JBUKEHHE.

Mexanndeckasi pabota U MOIIHOCTb. PaboTa cui TsDKeCcTH, YNPYrocTd, TPEHUS.
Csi3p  sHepruv u pabotbl. [loTeHIMaNbHAs »HHEPrusi Teja, MOAHSITOrO Haj
MOBEPXHOCThI0 3eMiid. [loTeHIManbHas SHEprusi CxkKaroud MNpyxkuHbl. KuHetnueckas
sHeprusa. TeopeMa O KHHETHYECKONM H3HEPruu. 3aKOH COXPAHEHHUS MEXaHWYECKOH
DHEPIUH.

Jlemoncmpayuu

HabmoneHne MexaHnuecKoro JIBU>KEHUSI TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

CpaBHeHHE ITyTEH U TPACKTOPUN IBHKEHHS OJJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

HccenenoBanne Npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKCHUS.

HabGnronenue nBM>KEHMS Tella IO OKPYKHOCTH.

HabGnronenne MexaHWYeCKUX SBJICHUH, MPOUCXOJAIIMX B CHCTEME OTcuéra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHUM OTHOCUTEIBHO KaOWMHEeTa
(bu3HKH.

3aBUCUMOCTb YCKOPEHUS TejIa OT MacChl TeJIa U ACHCTBYIONIEH HA HETO CUIIBI.

HabmroieHue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUU TEJL.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JBUKECHHH.

[lepenaya umIryapca Mpy B3auMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUU MPU B3aUMOICHCTBUU TEll.

CoxpaHeHue UMITyJIbCca MPHU HEYTIPYTOM B3aUMOJACHCTBUH.

CoxpaHeHMe UMITyJIbCa IPU A0COIOTHO YIPYIOM B3aUMOAECHCTBUH.

HabGnronenune peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKON IHEPTUU MTPU CBOOOJHOM I1aIEHUU.

CoxpaHeHne MEXaHMYECKOM DSHEPruyM INpU JBHXKEHUU Tena IOJ JIEUCTBUEM
IIPY’KHHBI.

JlabopamopHvie pabomwi u onvimol

KoHcTpynpoBanue TpakTa s pa3roHa U JadbHEHIIET0 paBHOMEPHOTO JBHIKEHUS
IIapUKa WA TeTEKKU.

Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHHsSI OpyCKa WM JBUKEHUS IIapuKa
110 HAKJIOHHOUW TIJIOCKOCTH.

OmnpeneneHue yCKOPEHHs Teja MPU PABHOYCKOPEHHOM JIBJKEHHUH 1O HAKJIOHHOMN
TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHHU TIPU PABHOYCKOPEHHOM JIBIYKSHUN
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TUTMOTE3bI: €CIU MPU PABHOYCKOPSCHHOM JIBIDKEHWH O€3 HadaabHOU
CKOPOCTH IIyTH OTHOCATCS KaK P HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHEC
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IIPOMEKYTKHA BPEMEHU OJNHAKOBBI.
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HccnenoBanne 3aBUCUMOCTU CHJIBI TPEHHSI CKOJBXKEHHS OT CHJIbI HOPMaJIbHOIO
JABJICHUS.

Onpenenenue kodhduieHTa TpeHus

cKoybxeHus1. OnpeneneHue ;KECTKOCTH MPY>KUHBI.

Omnpenenenue padOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBI)KEHUU Tela
M0 TOPU3OHTAIILHON MOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIIPYTOCTU MPU MOABEME Tpy3a C UCIOJIB30BAHUEM
HEMOJIBUKHOTO U MOJABHKHOTO OJIOKOB.

N3yyeHue 3aKOHa COXPaHEHUs SHEPTHH.

Pasznen 9. Mexann4yeckue Koae0aHusl M BOJIHbI

KonebatenpHoe nBukeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHWI: IMEpHUoL,
4acToTa, aMIUIUTyAa. MareMaTu4ecKuid W MpYy>KUHHbIM MasTHUKHU. [IpeBpamenune
SHEPruu MpH KoeOaTeIbHOM JIBUKECHHUH.

3aryxarwomue konebaHus. BeiHykaeHHble konebanus. Pe3onanc. Mexanuueckue
BOJHBI. CBOMCTBa MEXaHMYECKHX BOJIH. [IpomonbHbIE M mornepeyHble BOJHBL. JlMHA
BOJIHBI U CKOpPOCTh €€ pacnpocTpaHeHHs. MeXaHWYecKue BOJHBI B TBEPIOM TEIE,
CEHCMHMYECKUE BOJIHBI.

3Byk. I'pomkocth 3Byka u BbicoTa TOHa. Otpaxenue 3Byka. MHOpasByk wu
YJABTPa3BYK.

Jlemoncmpayuu
HabGnronenue xonedaHuid T€I MO AEMCTBUEM CUIIBI TSKECTH U CUIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUITH U Ha TPY>KUHE.
HaGmroieHre BEIHYXICHHBIX KOJIeOaHWM U pe30HaHca.
PacnpocTpanenune npoaoabHbIX U TONEPEYHBIX BOJIH (HAa MOJIENH).
Habmtoienue 3aBUCHMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI PE30OHAHC.

JlabopamopHwvie pabomwi u onvimoi

OmnpeneneHue 4acToThl U MEeproIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4acToThl U MEPUOAA KoJeOaHUN NPy KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH TEepUOJa KOJeOaHUW MOJBEIICHHOTO K HUTH Tpy3a
OT JIJTUHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TIEpHOJa KOJEOAHWM MPYXKHUHHOTO MasiTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHU Trpy3a, MOJABEHIEHHOTO K HHTH,
OT Macchl rpysa.

OneIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH Iepuojia KoJieOaHUN MPYKMHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

N3mepenne ycKopeHHsi CBOOOIHOTO MTaICHHUS.

Pazges 10. DinekTpoMardHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJHBI
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DJIEKTPOMArHUTHOE ToJe. DIIEKTPOMATrHUTHBIE BOJIHBI. CaoiicTBa
IEKTPOMArHuTHhIX  BOJIH. IlIkanma 3siekTpomMarHuTHBIX BOJIH. Mcmons3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnexTpoMarHuTHas npupoja ceera. CKopocTs cBeTa. BoaHOBBIE CBOKCTBA CBETA.

Jlemoncmpayuu
CBOWCTBA JIEKTPOMAarHUTHBIX
BOJIH. BOJTHOBBIE CBONMCTBA CBETA.

JlabopamopHwvie pabomwi u onvimoi
W3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO MOOMIJIBHOTO Tene(hoHa.

Pa3znen 11. CBeToBbIe SIBJICHUS

JlyueBas mognenp cBera. Mcrounuku ceta. [IpAmMonuHEWHOE pacmpOCTpaHEHUE
ceera. 3armenusa Connua u Jlynsl. Otpaxenue cBera. Ilinockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

[Ipenomienne cBera. 3akoH ImpeiaomiieHUs cBeta. llonmHoe  BHyTpeHHee
oTpakeHue cBera. Vcronb30BaHUE MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKHX
CBETOBO/JIAX.

JIunza. Xox nydeid B nuH3e. Ontuyeckas cucrema ¢oToariapara, MUKPOCKONa U
Teneckona. ['na3 kak ontudeckas cucrema. biim3opykocTs U TalTlbHO30PKOCTb.

Paznoxenue 6emnoro cseta B criekTp. OnbiTel HhtoToHA. Crio)KeHHE CIIEKTPATbHBIX
uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpssMOIMHENHOE PaCpOCTPAHEHUE
cBeta. OTpakeHue CBeTa.
[Tony4yenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
IIpenomiienue cBera.
OnTryecKkuil CBETOBO/I.
Xox mydei B cOOMparoIiei InH3e.
Xoj yder B pacCeuBarOIIEh
JIMH3E.
[Tomy4yenune n300pakeHUi ¢ TOMOIIBIO JTUH3.
[Tpuniun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
Mopens riasa.
Pasnoxenue 6emoro cBera B CIIEKTP.
[Tonnyyenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

JlabopamopHvie pabomwi u onvimol
HccnenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO JIyda OT yTIJia MajcHusl.
N3yyenue xapakTepucTUK H300paxKeHus peMeTa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCIMOCTH yTJa MPEJIOMIICHHS CBETOBOTO JTyda OT yIJia MaJCHUS
Ha TPAHMIIE «BO3IAYX—CTEKIION.
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[TonyueHnne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.
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OmnpeneneHrne (QOKYCHOrO pacCTOSIHUS M ONTUYECKOH CHilbl coOuparouiei

AuH3bL. OIBITHI 110 Pa3I0KEHUIO OEJIOr0 CBETa B CHEKTP.

OmnBITEI 10 BOCHIPUATHIO L[BETA IPEIMETOB IIPU UX HAOIIOJEHUM YEPE3 L[BETOBBIE
(GUIBTPHL

Pa3znen 12. KBanToBble ABJIeHUSA

Omnwitel Pesepdpopna w maHerapHas mojnenb aroma. Mogens aroma bopa.
Hcnyckanue n normouieHre ceeta aroMoM. KBaHThl. JInHeuaTpie CIIEKTPHI.

PannoakTuBHOCTB. Alnb(a, OeTa- U ramma-usiydeHus. CTpoeHHe aTOMHOTO sjIpa.
Hyxnonnas momens aromHoro sapa. M3oromnsl. PagnoaktuBHbie mipeBpateHus. [lepuon
MOJIypacmajia aTOMHBIX SAEP.

SAnepubie peakuu. 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MACCOBOTO YHCEN. DHEPTHs
CBsI3M aTOMHBIX sijiep. CBs3b Macchl U DHEpPruu. Peakuuu cUHTE3a WU JACJICHUS SJEp.
Nctounuku 3Heprun CoHIA U 3BE3]I.

SnepHas odHepretuka. JleMCTBUSA PaJMOAKTUBHBIX M3JIyYCHHM Ha JKUBBIC
OpraHu3MBl.

Jlemoncmpayuu
CrexTpbl U3Ty4YEeHUS U MOTJIONIEHHUS.
CrexTpsl pa3Iu4HbIX ra3oB.
CnekTtp BoAopoa.
HabGmronenue TpekoB B kamepe Bumnbcona.
PaboTa cuéTuyrka HOHU3UPYIOUTUX
W3JIyYEHUN.
Perucrpanust u3nmy4eHusi IpUPOAHBIX MUHEPAJIOB U MPOAYKTOB.

JlabopamopHhwvie pabomwi u onvimoi

HabmroneHne CruioniHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYCHHUS.

HccnenoBanne TPEKOB: W3MEPEHHUE DHEPTUU YACTHIIBI IO TOPMO3HOMY IYTH
(o dhotorpadusam).

W3mepenne paanoakTUBHOTO (hoHa.

IHoBTOpHTEIBLHO-00001IA0IIMIA MOAYJIb

[ToBTOpUTENEHOOOO0IAIOIINI MOAYIb TNpEJHA3HAYEH JIs CUCTeMaTH3allud |
000011IeHHs TIPEAMETHOTO COJEPNKAHUS M OMbITA JIEATEIbHOCTH, MPUOOPETEHHOTO
Opu HM3yYEHUU BCEro Kypca (HU3UKM, a Takke s MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY »HK3aMeHy Mo (u3uKe s O0O0ydaronIuxcsi, BBIOPABIIUX 3TOT
y4eOHBII TIpeIMET.

[Ipn wW3y4yeHUH MAHHOTO MOAYJS PEATU3YIOTCd W CHCTEMAaTHU3UPYIOTCS BUIbBI
JESITETbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTHKEHHE NPEIMETHBIX U
MeETaIpeMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00y4deHUs, GOPMHUPYETCS €CTECTBEHHO-
Hay4Hasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB MCCJIEAOBAHMS SIBICHUI MPUPOIbI
U TEXHUKH, OBJIAJCHUE YMEHUSAMH OOBACHATH (PU3HUECKUE SBIICHUSA,
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MPUMEHSAS] TOJIYYCHHBIE 3HAHUSA, PElaTh 33Ja4yd, B TOM 4YHCIE KAYECTBEHHbBIC H
DKCIIEPUMEHTAJIBHBIE.

[IpyHUMNHAIBHO AESTENBHOCTHBIA XapaKTEP OAHHOIO pas3fena peaaus3yercs 3a
CYET TOTO, UTO OOYUAOIINECS BBIMOIHSIOT 3a/IaHUsI, B KOTOPBIX UM TpeJjIaracTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHUU Pacro3HAaBATh M HAYYHO OOBSICHATH (PU3MUECKUE
SIBJICHUS B OKPY’KAIOLIEW IPUPOJE U NTOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAy4YHbIE METOJIbl HCCIIeIOBaHUSI (DU3UYECKUX SBJICHUH, B TOM
YUCIIe IS POBEPKH TMIOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBACHATh HAY4YHbIE OCHOBBI HauOOJE€e BaXKHBIX JOCTHXKEHUNH COBPEMEHHBIX
TEXHOJIOTUM, HAalmpuMep, MPAKTUYECKOTO0 MCIOIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPrMd Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHMS BCEX HW3BECTHBIX BHJIOB
SHEPIUU.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue (Pu3MKM HA ypOBHE OCHOBHOIO 00IEero oOpa3oBaHUs HaIpaBiICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METANpPEIMETHBIX M MpPEeIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbrare m3yueHuss (pu3MKu Ha YpOBHE OCHOBHOTO OO0IIero oOpa3oBaHUS
y oOyuarorierocst OyayT cOpMUPOBAHBI CIACAYIONINE TUIYHOCTHBIC PE3YyIbTATHl B
4acTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS:

NPOSIBJICHUE MHTEpPEca K UCTOPUUA M COBPEMEHHOMY COCTOSTHHIO POCCHUHCKOH
bu3HYecKoil HayKH;

IICHHOCTHOE OTHOIICHHE K JIOCTHIKEHUSAM POCCUICKUX YUEHBIX (PHU3UKOB;

2) rpa:kIaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXJIEHHHM OOIIECTBEHHO-3HAYMMBIX
U JTUYECKUX TMpoOJeM, CBS3aHHBIX C MPAKTUYCCKUM TPUMEHEHUEM JTOCTIKEHUH
bu3uKy;

OCO3HAHKE BAYKHOCTH MOPATbHOATHYECCKUX MPUHIIMIIOB B ICATCILHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHUS:
BOCIIPUATUC OCTCTHYCCKHUX KadCCTB (1)I/I3H‘I€CKOI>'I HAayKu: eé rapMOHHUYHOTIO
IIOCTPOCHHA, CTPOI'OCTH, TOYHOCTH, IAKOHUYHOCTH,

4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

OCO3HAHHE IIEHHOCTH (U3MYECKOW HAYyKW KaK MOITHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAJKHEUIIIEW COCTABIIAIOIIEH KyJIbTYPHI;

pa3BUTHE HAay4YHOW JIFOOO3HATENILHOCTH, MHTEpeca K HCCIEI0BATEIbCKOM
NEATENbHOCTH;

5) popMupoBaHuA KYJbTYPbI 3I0POBbSI 1 SMOLUOHAJIBLHOTO0 0JIarONOJIyYHs:
OCO3HAHME LEHHOCTHM Oe3omacHoro o0Opa3a JKM3HKU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH IMPaBUJI OE30MACHOIO MOBEIEHUS HA TPAHCIIOPTE,
Ha JIOpOrax, ¢ AJIEKTPUYECKUM U TEIUIOBBIM 000PY/I0BAHUEM B IOMAIIHUX yCIOBUSIX;
chOpMHUPOBAHHOCTh HaBbIKA PEQIICKCUU, TPU3HAHUE CBOETO IpaBa Ha OUIMOKY U
TaKOro K€ IpaBa y JAPyTroro 4eJIOBEKa;

6) Tpy10BOI0 BOCTIMTAHMS:

aKTUBHOE YYaCTHE B PEIICHWHM TMPAKTHYECKUX 3amad (B paMKaxX CEeMbH,
oOpa3oBaTeIbHON OpraHu3alii, Tropojaa, Kpas) TEXHOJOTHYECKOM W COIHMAIbHOMN
HaIPaBJICHHOCTH, TPEOYIOIMMX B TOM YHCIIC U (PU3NUECKUX 3HAHUM;

WHTEpEeC K MPAKTUYECKOMY M3y4YeHHUI0 Mpodeccuii, CBSI3aHHBIX ¢ (DU3UKOMT;
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7) 3K0JIOrH4eCKOro BOCIIMTAHMS

OpUEHTAIUs Ha NMMPUMEHEHUE (HDU3NUYECKUX 3HAHUM JJIs PEIIeHUs 3a7a4 B 00JacTu
OKpYy’)Karoliei cpeabl, IUIAaHUPOBAHUS TMIOCTYNKOB M OIEHKH MX BO3MOXKHBIX
MOCJICACTBUMN JIJIsl OKPYKAIOIIEH CPeibl;

OCO3HaHHE II100aJIbHOT0 XapaKTepa SKOJIOTHYSCKUX MPOOJIeM U ITyTeH UX PEIICHHS;

8) amjanTanuu K M3MEHSIONIUMCS YCJIOBUSM COIMAIBLHON U MPUPOIHOI cpeabl:
MOTPEOHOCTh BO B3aMMOICHCTBHM IIPU BBITIOJTHEHUN HCCIICIOBAHUN U MPOCKTOB
(bU3UYECKON HAMPABICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSAM JIPYTHX;
MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYCCKYIO JCSITCIIBHOCTS;
OTPeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHHWHA, B TOM YHCIC (HOPMYJIUPOBATH
UJICH,
MOHATHS, TUTIOTE3bI O PUBNUECKUX OOBEKTaX U SIBIICHUSX;
OCO3HaHHE Je(PHUIIMTOB COOCTBEHHBIX 3HAHUHW W KOMIICTEHTHOCTEH B 00JacTh
bus3uKuy;
IJJAHUPOBAHHUE CBOETO Pa3BUTHS B NMPUOOPETCHUH HOBBIX (DM3MYECKUX 3HAHWM;
CTpeMJICHHUE aHAIM3UPOBATh U BBISIBIIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA H
PKOHOMHMKH, B TOM YHUCJI€ C UCIIOIb30BaHUEM (PU3HUECCKUX 3HAHUM;
OIICHKA CBOWX JICUCTBUM C yUETOM BIIUSIHUS HA OKPYKAIOIIYIO CPEIY, BOZMOKHBIX
r100aIbHBIX TIOCIEACTBHIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHMs mMporpamMmbl IO (pU3MKE Ha YpOBHE OCHOBHOTO OOIIETO
oOpazoBaHusg y  oOydaromierocss Oyayr  c@opMupoBaHbl  MeTalpeAMETHbBIC
pe3yJbTaThl, BKIIOYAIOIINE I103HABATEIbHBIE YHUBEpCAJbHBIE Yy4eOHbIE EHCTBHS,
KOMMYHUKATHUBHEIE YHHUBEpCAJIbHbIC y4eOHbIe JeHCTBUSA, pETyJIATUBHBIC
yHHUBEpCaJbHbIC yUeOHbIE ACHCTBHUS.

ITo3HaBaTe/ibHbIEe YHUBepPCcAJbHbIE YUeOHbIE AeilcTBHS
ba3oBble JJornyeckne aeicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPHU3HAKK OOBEKTOB (SIBJIICHUIA);

yCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK KIAaCCU(HUKAIIMKA, OCHOBAHMS
11t 00OOIIECHUSI U CPABHEHUS;

BBISBIISITh 3aKOHOMEPHOCTH M IPOTHUBOPEYHMS B paccMaTpuBacMbIX (hakTax,
JTaHHBIX U HAOJIFOICHHSIX, OTHOCSIINUXCS K (PU3HMUECKUM SBICHUSIM;

BBISIBIISITH IPUYMHHOCIICCTBEHHBIC CBSI3M MPU M3yUYCHUU (PU3NUSCKUX SBICHUN U
MPOIIECCOB, JENaTh BBIBOJALI C HCIIOJNB30BAHUEM JEAYKTHUBHBIX W HWHIYKTUBHBIX
YMO3aKIIIOUCHU, BBIJIBUTATh TUIIOTE3HI O B3aUMOCBS3SX (PU3MUECKUX BEJINYNH;

CaMOCTOSATETILHO BBIOMpATh CIMOCOO permeHus y4eOHOW (HU3MYECKOW 3amadn
(cpaBHEHHME HECKOJBKMX BapHaHTOB pEIICHMS, BHIOOp Hambojee IOIXOAIIEr0 C

YYETOM CaMOCTOSITEIbHO BBIACICHHBIX KPUTEPUEB).
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Ba3oBble uccienoBaTelbcKue 1eiiCTBUS:
WCIIOJIb30BaTh BOMPOCHI KaK WCCJIENOBATEIbCKHA HWHCTPYMEHT IIO3HAHUS,
MPOBOJUTH IO CAMOCTOSTEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKUIT  DKCIIEPUMEHT, HEOOJbIIoe HCCieaoBaHue (U3UUYSCKOTO  SIBJICHUS,
OIICHMBAaTh HAa NMPUMEHHUMOCTh M JIOCTOBCPHOCTh WH(GOPMAIIHMIO, MOJIYyYECHHYIO B
X0J1e
WCCJIeIOBAHUS W DKCTIEPUMEHTA;
CaMOCTOSITEIbHO (OpPMYJNIHpPOBATH OOOOIIEHHS U BBIBOABI IO pe3yjbTaTam
MIPOBENEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHMS,;
MPOTHO3UPOBATh BO3MOXKHOE JalIbHEWINEEe pa3BUTHE (PU3UYECKHUX MPOIECCOB,
a TaKXe BBIIBUTAThb MPEANOJIOXKEHUS 00 WX Pa3BUTUH B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora ¢ undpopmaunmeii:

OPUMEHSTh Pa3jM4Hble METOJbl, HMHCTPYMEHTbI M 3alpoChl NpPH TOUCKE
1 0TOOpe MH(POPMALMH WM JAHHBIX C YYETOM MPEIJI0KEHHON Yy4eOHOM (pu3HUecKou
3a/1a4u;

aHAJIM3UpPOBaTh, CUCTEMATU3UPOBAaTh M  HMHTEPHPETUPOBATH  MH(POPMALHUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS;

CaMOCTOATEIBLHO BHIOMPATHh ONTUMANbHYIO (hOpMY IpecTaBiieHus HHGOpMaIuu U
WUIIOCTPUPOBATh pEIIaeMble 33Jaud HECIO0XHBIMH CXEMaMH, JWarpaMMaMu, WHOUN
rpadukoit 1 ©X KOMOWHAIIUSIMH.

KomMMmyHUKaTHBHBIE YHUBepPCAJbHbIE yUeOHbIe eiiCTBUSA:

B XOJie OOCYXJEHHS y4eOHOro Marepualia, pe3yJibTaTOB Ja0OpaTOpHBIX padoT
U TIPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKTaeMOW TeMbl M BBICKA3bIBATH
UJeH, HalEJCHHbIE Ha peUIeHHE 33aJayd U MoJJepXKaHue OJaroxxenaTelbHOCTH
OOIIIEHHUS;

COIOCTABIIATh CBOW CYXXIEHHUS C CYXIEHUSMHU JPYIHMX YYaCTHUKOB HANIOTa,
OOHapYXUBaTh Pa3IUIHNe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJUYHO TIPEACTaBIIATh PE3YJNbTaThl BBIMOJHEHHOTO (U3MUYECKOrO0 OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TTPOCKTA).

MOHMMAaTh ¥ WCIOJB30BaTh TMPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaJIbHOU
paboThI MpU PEIICHUH KOHKPETHOW (PU3NUYECKON MPOOIIEMBI;

OPUHAMAThH LIETTM COBMECTHOM NESATENbHOCTH, OPTaHU30BBIBATh JCHCTBHS MO €&
JOCTHKCHHIO: PACIpPEeNsIiTh POJH, 00CYKAaTh MPOIECCHl U PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

BBITOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAUECTBEHHOTO Pe3yJibTaTa 10 CBOEMY
HaIpaBJICHUIO U KOOPJIUHUPYS CBOU JIEUCTBUS C IPYTUMHU WICHAMH KOMAaH/IbI;

OIICHMBATh KauyeCTBO CBOEro BKJaJa B OOHMH MPOIYKT IO KPUTEPHSM,
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CaMOCTOSITENILHO C(DOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.
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PerynsitTuBHble YHUBeEpCAJbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B KU3HCHHBIX M YUYCOHBIX CHUTYyalMsaX, TPEOYIOMHX
TS pereHust GU3NIeCKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3IMYHBIX MOJX0/IaX MPUHATUS PEIICHUN (MHIUBUIYyATbHOE,
NPUHATHAE PEIICHUS B TPYIINE, IPUHATHAE PEIICHUHN TPYIIION);

CaMOCTOSATEILHO COCTABIIATh AJITOPUTM PEIIeHUsS (HU3NIECKON 3a7auM WIIN TIaHa
UCCJIEIOBaHUS C YYETOM HMEIOIIMXCA PECYypCcOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJTaraeMbie BapUaHThI PEIICHHM;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PElICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OIIEHKY CUTYAIlMH U TIpeJiaraTh IJlaH €€ U3MEHECHUS;

OOBACHATh MPUYUHBI JOCTHKEHUSI (HEIOCTHIXKEHHMS) PE3yJbTaTOB JCSATEIbHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJI BBINOJHEHUS
(U3UYECKOro UCCIEAOBaHUA WJIM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENIBCTB,
M3MEHUBIINXCS CUTYallUl, YCTAHOBIIEHHBIX OITMOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUSIM.

CTaBUTh Cce0sS Ha MECTO JIPYroro 4YeloBEeKa B XOJE CIopa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTOTO.

MpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH penieHnd QGU3NYECKUX 3a7ad WU
B YTBEPKJICHHSIX HA HAYYHbIE TEMbI U TAKOE K€ MPABO JPYTOro.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 Kjacce MpeIMETHBIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YYaIOIIUXCSl YMEHUM:

UCIOJIb30BaTh TOHATHUS: (PU3NYECKUE M XHMHYECKHE SIBIICHUS, HAOJIOJIEHNE,
OKCMIEPUMEHT, MOJEINb, TUIOTEe3a, €AWHUIBI (U3NYECKUX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUS BemlecTBa (TBEpIOE, KHUAKOE, ra3000pa3HOE), MEXaHUYECKOE
IABIDKEHHE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MpPSAMOJIMHEHHOE),  TPaeKTOpHs,
paBHOJEHCTBYIOIIAs cui, aedpopmauus (ynpyras, IJJacTUYECKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCYbL;

paznuyath sBieHus (nuddys3us, TErIoBOe JBMIKEHWE YaCTHI[ BEIIECTBa,
pPaBHOMEPHOE JIBIDKEHHE, HEPABHOMEPHOE JIBIDKEHUE, WHEPIIUs, B3aUMOJICHCTBUE Te,
paBHOBecHE TBEPABIX TENl C 3aKPEIUIEHHOW OCBHIO BpallleHHs, Iepeaaya IaBJICHUS
TBEPABIMHU TEJIAMH, XUIAKOCTIMU M Ta3aMu, aTMOC(EpHOE NaBIICHHE, TUIaBaHHUE Te,
IPEBPAIICHUS] MEXaHUYECKOW SHEPTruu) IO ONUCAHUIO UX XapaKTepHBIX CBOWMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPHPYIOIINX JaHHOE (PU3UIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX (DU3UYECKUX SBICHHA B OKpYKAIOIIEM
MUpE, B TOM 4uHcie (U3NUECKHe SBJICHHUS B TPUPOAC: HPHUMEPHI JBIKEHHUS C
pa3IMYHBIMH
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CKOPOCTSIMH B XMBOW WM HEXHUBOU INPUPOAE, ACHUCTBHE CUIIBI TPEHHS B INPUPOAEC M
TEXHUKE, BJIMSHUE aTMOC(EpHOro MaBJICHMS Ha KUBOM OpraHusM, IJIaBaHUE PbIO,
phlUard B Telie YelIOBeKa, MPU ATOM IMEPEBOAUTH MPAKTHUUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHN) QU3UUYECKUX SIBICHUN;

OMUCHIBATh M3YYEHHBIE CBOMCTBA Tel U (PU3NUECKUE SBICHUS, HUCIOIb3YS
dbuzndeckre BeIUUMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTD,
CpeIHsisl CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CUJla TPEHUs, J1aBICHUE
(TBEpOTO TEna, KUAKOCTH, ra3a), BbITAJIKMBAIOIIAs CHUJIa, MeXaHudeckas paloTa,
MOIITHOCTh, TUIEYO CHJIbI, MOMEHT CHWIbl, KO3()PUIMEHT TMOJE3HOr0 JACUCTBUS
MEXaHU3MOB, KMHETUYECKasi W IMOTEHIHAIbHAS 3HEPrUsi), MPU ONHCAHUU TPABUIBLHO
TPaKTOBaTh (PM3MUECKHI CMBICI UCIIONB3YEMBIX BEIHMYHUH, MX 0003HAYEHUS U €IUHUIIBI
(bU3MYECKUX BEJIUYHMH, HAXOJUTh (OPMYJIbI, CBSA3BIBAIOIIME JAaHHYIO (PU3HUECKYIO
BEJIMYUHY C JIPYTMUMU BEJIMYMHAMH, CTPOUTHh TpaUKH H3yHYEHHBIX 3aBUCUMOCTEH
(U3UYEeCKUX BEIMYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHUS U TPOLECCHI, HUCIONb3Ys
npaBuia CIOXKEHHsI CU (BIOJb ONHOM MpsiMoii), 3akoH ['yka, 3axon Ilackans, 3akoH
ApxuMena, MpaBWJIO paBHOBecHs pbluara (OJI0Ka), «30J0TO€ MPABUIO» MEXaHUKH,
3aKOH COXpaHEHUsS MEXaHMUYECKOW DSHEprud, NpU HSTOM JaBaTh CJIOBECHYIO
(bOopMyITMPOBKY 3aKOHA U 3alUCHIBATh €T0 MAaTEMaTHYECKOE BHIPAKECHUE;

OOBSCHATH (PU3MYECKUE SIBIICHUS, MPOIECCH W CBOMCTBA Tel, B TOM YHUCJIE U
B KOHTEKCTE CUTYyallui MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBISTH MPUUUHHO-
CJIC/ICTBEHHBIEC CBSI3M, CTPOUTh OOBSICHEHHE U3 1—2 JIOTMYECKUX II1aroB C OMOPOM
Ha |-2 wW3y4YeHHBIX CBOWCTBA (DUBMYECKUX SBICHUHM, (U3MUYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacuéTHple 3a7ayud B 1—2 JNEUCTBUSA, UCIONB3Ys 3aKOHBI U (DOPMYIIbI,
CBs3bIBatONIME (U3MUECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBHUS 3aJaud
3aMMChIBATh KPATKOE YCIIOBUE, TMOACTABIATh (DU3UYECKUE BEIUYUHBI B (DOPMYIBI U
MPOBOAUTH PACUETHI, HAXOJUTh CIPABOYHBIE JaHHBIC, HEOOXOAUMBIE IJIS PEUICHUs
3aJla4, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHON (PU3NUECKON BETMYUHBI,

pacro3HaBath MPOOJIEMbI, KOTOPHIE MOXHO PEUIUTh TPHU MOMOIIM (PU3UYECKUX
METOJIOB, B OIMCAaHUU HCCIIECIOBAHUS BBIJECIATh MPOBEPSIEMOE MPEANOJIOKEHUE
(rumoTe3y), pasznu4aTh M HMHTEPIPETUPOBATH TOJYYECHHBIH pE3ysbTaT, HAXOIUTh
OIMOKH B XOJI€ OMBITA, JIETaTh BBIBOJIBI IO €T0 pe3yjIbTaTaMm;

MPOBOJIUTH OMBITHI IO HAOIIOCHUIO (PU3UYECKUX SBICHUN WM (PU3MUECKUX
CBOMCTB TeJ: (hOPMYJIMPOBATH IPOBEPSIEMbIE TPEAINOJIONKEHUS, COOUPATh YCTAaHOBKY
U3 MPEJITIOKEHHOTO 000pYA0BaHUs, 3alTUCHIBATh X0/ ONbITa U (POPMYTUPOBATH BHIBO/IBI;

BBITIOJTHATh MPSIMbIE U3MEPEHUST PACCTOSIHUSI, BPDEMEHH, MacChl Tejia, 00bEMa, CHIIbI
U TEMIIepaTyphl C WUCIOJIH30BAHUEM AHAJIOTOBBIX M IU(GPOBBIX MPUOOPOB, 3aMMHUCHIBATH
MOKa3aHus MprOOPOB € YUETOM 3aIaHHON aOCOTIOTHON MOTPENTHOCTH U3MEPECHHUI;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT APYTOi
C WCIOJB30BAaHHEM TPSIMBIX U3MEPEHUU (3aBUCUMOCTH IyTH PaBHOMEPHO
JIBUKYIIETOCS
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TeJaa OT BPEMEHU JIBHJKEHHS TEJa, CHJIbI TPEHHUS CKOJBXKEHUS OT Beca Tela, KayecTBa
00paOOTKM TIOBEPXHOCTEM Tel M HE3aBUCUMOCTH CWJIbI TpPEHUS OT IUIOLIAIU
COIPUKOCHOBEHHUSI TE€JI, CHJIBl YIPYTOCTH OT YJUIMHEHHUS IPY’KHUHBI, BBITAIKUBAIOIIEH
CWIBl OT 00bE€Ma NOrpyKEHHOM 4YacTH TejJa U OT IUIOTHOCTU JKHJKOCTH, €€
HE3aBHUCUMOCTH OT IJIOTHOCTH Tella, OT TIJIyOWMHBI, HA KOTOPYIO IOTPYXKEHO TeJo,
yCIIOBUI IUIaBaHUS TE€J, YCJIOBMHM paBHOBECHs pblyara M OJIOKOB, ydyacTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOTrO HCCJENOBaHUs, coOMpaThb YCTAaHOBKY U  BBINOJIHATH
U3MEpPEHHUs, Clenysl MPEeIOKEHHOMY IUIaHy, (PMKCHUPOBATh pPE3YyJIbTAaThl MOITYYEHHOU
3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUAEC MPEMJIOKEHHBIX TaONHll M TpaduKoB,
JIeJIaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEIOBAHUS;

IIPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEIWYUH (IUIOTHOCThH BEILECTBA
KUAKOCTM W TBEPAOrO Tela, CWila TPEHHUS CKOJBXEHUS, JaBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAsl CUJIa, JICWCTBYIOIIAs Ha IOIPYKEHHOE B JKUJIKOCTH TEJO,
KO3 (PUIIMEHT MOJE3HOT0 NEHCTBUS MPOCTHIX MEXAHU3MOB), CIENysl MPEAJIOKEHHOU
MHCTPYKLUU: NPU BBIIOJIHEHUN U3MEPEHUI COOMPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYMCIIATH 3HAUEHHE HCKOMOW BEJINYUHBI,

coOM0aTh MpaBHila TEXHUKH 0€30macHOCTH Ipu paboTe ¢ J1abopaToOpHBIM
00opy10BaHUEM;

yKa3bIBaTh TNPUHIUIMBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbI, OapOMETp, phluar, MOJBUKHBIA U
HEMNOJBUKHBIN OJIOK, HAKJIOHHAS MJI0CKOCTH;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUECKHUX
YCTPOMCTB € OMNOpPOMl Ha MX oOmucaHus (B TOM 4YHUCJE: NOALIMIHUKH, YCTPOWCTBO
BOJIONIPOBO/JIA, THAPABIMYECKUNA MPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HAacOC,
apeoMeTp), UCIOJIb3Yys 3HAHHUA O CBOMCTBAX (PU3UUECKHUX SIBICHUM U HEOOXOIUMBbIE
¢buznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpPUMEPHl (HAXOAUTH HMHMOPMALMIO O MpPHUMEpax) MPAKTUYECKOIrO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUWA B TOBCEIHEBHOW JKM3HU Il OOecredeHUs
O0e3omacHOCTH Tpu OOpaIlieHUH C NpuOOpaMH M TEXHUYECKUMU YCTPOWCTBAMH,
COXpPAaHEHMsI 3J0pOBbS U COOJIOJEHUS HOPM 3KOJOTMYECKOTO IOBEACHUS B
OKPY KaroIleH Cpeace;

OCYILECTBIATh OTOOP HCTOYHMKOB HMH(popManuu B VHTEpHETE B COOTBETCTBUU
C 3aJaHHBIM ITOMCKOBBIM 3alpOCOM, HAa OCHOBE HMEIOMIMXCA 3HAHUM U NTYTEM
CpPaBHEHUSl PAa3JIMYHbIX HMCTOYHUKOB BBIICIATH HHPOPMALMIO, KOTOpas SBISETCA
MPOTUBOPEUYUBON HIIM MOKET ObITh HEJOCTOBEPHO;

UCIIOJb30BaTh IpPHU  BBINOJIHEHWUM YYE€OHBIX 3aJaHUN  HAYYHOIOMYJISPHYIO
IUTEPATYpy (U3UUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepualbl, PECypChbl CETH
WuTepHer, BiageTh NpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMau U3 OJJHON 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbBIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIICHHsS] HA OCHOBE
2—-3 ncTOYHUKOB UH(pOpMAIMKU (PU3UUECKOTO COJIEP)KAHMS, B TOM YHUCIIE MyOIMYHO
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JenaTh KpaTkue COOOIIEHUsI O pe3yibTaTax MPOEKTOB WM YYEOHBIX HCCIEeIOBaHUMH,
IIPU 3TOM T'PAMOTHO HCIIOJb30BaTh M3YYEHHBIN MOHSITUHHBIN ammapaT Kypca (pu3ukw,
COIIPOBOKJATh BBICTYIIJICHUE MPE3CHTALIUECH;

IpU  BBINOJHEHUM Y4E€OHBIX TIPOCKTOB M  HUCCICAOBAHUM  pacHpenesiaTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IIOCTaBJIICHHBIMHM 3ajadaMu, CICIUTHh 3a
BBIITOJIHCHHEM IUIaHA JEHCTBHH, aJeKBAaTHO OIICHWBAaTh COOCTBECHHBIM BKJIQJ B
NEATEeILHOCTh TPYMIbI, BHICTPAUBATh KOMMYHUKATUBHOE B3aMMOJECHCTBUE, YUUTHIBAS
MHEHHUE OKPYKAIOIINX.

K konmy obyueHnus B 8 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTPAKATh CPOPMUPOBAHHOCTH Yy OOYUAIONINXCS YMEHUM:
KCMOJIB30BaTh MOHITUA: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JABUKEHUE aTOMOB
¥ MOJICKYJI, arperaTHbIE COCTOSIHUS BEIECTBA, KPUCTAUIMYSCKHE U aMOp(dHBIC Tea,
HACBIIICHHBIN W HEHACHIIICHHBIN Nap, BIAXKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPECHHSA
DHEprus, TEILUIOBOW JABUIATENb, JIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsil, DIEKTPUUYECKOE
MOJIE, TPOBOJHUKHU U TUDJIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE TIOJIE;
pasnuuath sSBJIEHUS (TEIIOBOE paclIupeHue U CKaThue, Terionepeaada, TErIoBoe
paBHOBECHE, CMayWMBaHHWE, KaNWUISIPHBIC SBJICHUS, WCIAPEHUE, KOHACHCAIIUS,
IUIaBJICHHUE, KpUCTaJUIU3alUs (oTBEepEBaHUE), KUTICHUE, TeIvIonepeada
(TErIOnpPOBOHOCTh, KOHBEKIIUSI, U3IYUCHHUE), DJICKTPU3aIls TeJl, B3aUMOJICHCTBUE
3aps0B, JACUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3AUMOJICUCTBUE
MarHuTOB, JCHCTBME MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHas
WHIYKIMS) 10 ONUCAHMI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PHU3UIECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUYECKHUX SBICHHH B OKPYXKAIOIIEM
MHUpE, B TOM 4Yucie (U3UYECKHUE SIBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U
KalWJUIIpHBIC SIBJICHUSI B TIPUPOJE, KPUCTAUIBI B mpupone, usiydeHue CoJiHIa,
3aMep3aHne BOAOEMOB, MOPCKHE OpHU3bl, 0Opa3oBaHWE POCHI, TyMaHa, WHEsS, CHeEra,
AIIEKTPUYECKUE SBJICHUS B aTMOC(hepe, JEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiu, apeiid moIoCcoB, POJIb MArHUTHOTO TIOJIS [Tl XKU3HU Ha 3emiie, TOJISIPHOE
CUSIHME, TIPU OSTOM MEPEBOAUTH MPAKTUYECKYIO 3a7adyy B Y4YeOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKU) (DU3NUECKUX SBJICHUIA;

ONMCHIBATh WM3YYCHHBIC CBOWCTBA Tel W (PU3WYECKHUE SBICHUS, WCIOIb3YS
(dbu3nuYecKre BEJIMYMUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIrus, KOJIUYECTBO TEIUIOTHI,
yJIeJIbHasl TEIJIOEMKOCTh BEIIECTBA, YAEIbHAsI TEIUIOTA IUIABJICHUS, YIEIbHAs TEII0Ta
napooOpa3oBaHusi, yJejdbHas TEIJIOTa CropaHusl TOIUIMBA, KOI(POUIIMEHT IMOJIE3HOTO
JNECUCTBUSA TEIUIOBOW MAallWHBbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/1yXa, JJICKTPUYECKUU
3apsijl, CUJla TOKA, AIEKTPUUYECKOE HAMPSIKEHUE, COMPOTUBJIEHUE TPOBOAHUKA, YAEITBHOE
COTNPOTUBJICHUE BEIIECTBA, pad0Ta U MOITHOCTh JIEKTPUUECKOTO TOKA), IPH OMHCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUECKHUI CMBICT HCIIONB3YEMBIX BEIMYUH, 0003HAYCHUS U
€AUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYIbl, CBS3BIBAIOLIME JAHHYIO
(GU3UYECKYI0 BEIMYMHY C JPYTHMH BEIIMUYMHAMH, CTPOUTH TpaduKu H3YYCHHBIX
3aBUCUMOCTEN (PM3UYECKUX BEIIMYUH;
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XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SBICHHUS U TIPOIECCHI, MCIIOIb3YS
OCHOBHBIC TOJIOKEHHUSI MOJICKYJIIPHOKMHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA,
MPUHITUI CYTNEPIIO3UIINY TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsia,
3akoH Oma [id yvacTka menu, 3aKoH JDxoyis—JIeHna, 3aKk0OH COXpaHECHUsS YHEPIruu,
Ipu d3TOM JaBaTh CJOBECHYIO (OPMYJIMpPOBKY 3aKOHAa U  3alKChIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHHUE;

OOBACHATH (hU3MUYECKUE MPOLIECCHl U CBOMCTBA TEJl, B TOM UYKCIIE U B KOHTEKCTE
CUTyauuin MIPAKTUKOOPHUEHTUPOBAHHOIO xapakrepa: BBISIBIISITh MPUYUHHO
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTHYECKUX II1aroB ¢ onopoit Ha 1-2
W3YUYCHHBIX  CBOMCTBA  (PU3MYECKUX  SABJICHUH, (DU3NUECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

pemarh pacuéTHble 3amadu B 2—3 JEUCTBUS, WCIOJIB3Yysl 3aKOHBI U (POPMYIIHI,
CBs3BIBAarONME (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3aJa4d
3aMUChIBATh KPATKOE YCJIOBHE, BBISIBISATH HEJAOCTATOK JAHHBIX JJIS PEIICHHS 3a/auu,
BBIOMPATH 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JUIsl €€ pellleHus, TPOBOJUTh PACUETHI U
CpaBHUBATH MOJYYCHHOE 3HAUCHHE (PU3NUECKON BETMIMHBI C U3BECTHBIMH TAHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PU3UIECKUX
METO/IOB,  HCIOJB3yS  OMHCAaHUE  MCCIENOBAaHUA,  BBIICIATH  IPOBEPSEMOE
MPEANOJIOKEHNE, OLECHHBATh MPABWIBHOCTh TMOPSAKA MPOBEACHUSI HCCIEAOBaHUA,
JienaTh BBIBO/IbI;

MPOBOJAUTH OIBITH O HAOMIOACHUIO (U3UYECKUX SIBICHUM WU (PU3HMYECKUX
CBOMCTB TeJ (KamwJIISIpHBIC SBIICHUS, 3aBUCUMOCTH JABJICHHS BO3/yXa OT €ro 00bEma,
TEMIIEPATYpPbl, CKOPOCTU MPOLIECCa OCTHIBAHUS U HATPEBAHUS MIPU U3ITYUYECHHUH OT IIBETa
u3JIyyaromen  (MorjomaroIieil) MOBEPXHOCTH, CKOPOCTh  HMCIAPEHUsS  BOJbI
OT TeMIlepaTypbl >KUJIKOCTH U IUIOMIAJAU €€ TOBEPXHOCTH, JJICKTpHU3AIUs Tel U
B3aMMOJICUCTBUE DJIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE IOCTOSHHBIX MArHHUTOB,
BHU3yaJIN3allisi MArHUTHBIX MOJICH MOCTOSIHHBIX MAarHUTOB, JEHCTBUSI MAarHUTHOTO TMOJIS
Ha TMPOBOJAHUK C TOKOM, CBOWCTBA 3JEKTPOMArHWTA, CBOMCTBA 3JIEKTPOJBHUIaTENsS
MOCTOSIHHOTO TOKa): (opMylIHUpoBaTh MpOBEpsieMble MPEANOIOKEHUsS, CcOoOUpaTh
YCTAHOBKY W3 MPEIJIOKEHHOTO O0OpyJOBaHHUsA, OMNUCHIBATH XOJ ONbBITA W
dbopmMyIHpOBaTH BHIBOJIBI,

BBITIOJIHATh MPSAMBbIE HM3MEPEHUS TEMIIEPATYPbl, OTHOCHUTEIIBHOW BJIAXKHOCTH
BO3/lyXa, CHJIbl TOKAa, HANPSDKEHHsS] C HCIOJb30BAHWEM aHAJOTOBBIX MPUOOPOB H
JAaTYMKOB (PU3UYECKUX BEJIMYMH, CPAaBHUBATH pPE3yJbTaThl HM3MEPEHUM € Y4E€TOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

MIPOBOJIUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT APYTOM
C HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH COMPOTUBIICHUS MPOBOJHUKA
OT €ro JUIMHBI, IUTONIaJAN ONEPEYHOr0 CEYEHUS U YAEIbHOTO COIPOTUBIIEHUS BEIIECTBA
MPOBOJAHUKA, CUJIbI TOKA, UAYIETO Yepe3 MPOBOAHUK, OT HANPSKEHUS HA MPOBOJHUKE,
UCCJIEIOBAHUE TOCJEAOBATEILHOIO W MapaJyIeIbHOTO COEIWHEHUN MPOBOJIHUKOB):
MJIAHUPOBATH HCCIIEOBAaHUE, COOMPATh YCTAHOBKY W BBHITIOJNHATH M3MEPEHUS, CIEIys
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NPEJIOKEHHOMY TUTaHy, (PUKCUPOBATh PE3YJbTAaThl MOJYYEHHON 3aBHCHUMOCTH B BHJIE
TabnuIl ¥ rpauKOB, JE1aTh BBIBOJIbI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH  KOCBEHHbIE  M3MEpEHUs  (PU3MUECKMX  BeIUYMH  (yJenbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE MPOBOJAHMKA, paboTa M  MOIIHOCTb
AIEKTPUUECKOTO0 TOKAa): IUIAHUPOBATh HU3MEpPEHHUs, COOUpaTh HSKCHEPUMEHTAIbHYIO
YCTaHOBKY, CII€ys NPEAJI0KEHHON NHCTPYKIMHU, U BBIUYUCIISTH 3HAUEHUE BEJIMUUHBL

coOM0aTh MpaBWila TEXHUKH O€30macHOCTH Ipu padoTe ¢ J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCUCTBUS H3YUYCHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha UX ONMUCAHUS (B TOM 4YMCIE: CUCTEMA OTOIJICHHUS JIOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIEpMETp, BOJBTMETP, CUYETUMK DICKTPUUECKOU
DHEPrUM, DJIEKTPOOCBETUTENbHBIE MPUOOPBI, HArpeBaTEIbHBIE AJIEKTPOIPHUOOPHI
(mpumepbl), SIEKTPUUECKUE MPEAOXPAHUTENH, BJICKTPOMArHUT, JJIEKTPOABHUIaTEINb
MOCTOSTHHOTO TOKAa), HCIONB3yS 3HAHUS O CBOWCTBAaX (U3NYECKUX SBICHUA W
HEoO0X0ouMble (PU3UUECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh NPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIbHBIC MPUOOPHI
0 CXeMaM M CXEMaTHMYHbIM pPHUCYHKaM (PKUJKOCTHBI TEpPMOMETp, TEpMOC,
NICUXPOMETp, TUTPOMETP, JBHUraTellb BHYTPEHHEIO CrOpaHMsl, 3JIEKTPOCKOIN, peocTar),
COCTaBJIAITh CXEMBbI JJIEKTPUYECKUX IeNed C MOoCiIeAoBaTeIbHBIM U MapaijiesIbHbIM
COCMHEHHEM  3JIEMEHTOB,  pa3inyas  yCJIOBHbIE  O0O3HAUEHHUS  DJIEMEHTOB
DIEKTPUYECKUX LEIIEH;

OPUBOJUTH MPUMEPHI (HAXOAUTh HH(MOPMALMIO O MPUMEPAX) MPAKTUYECKOIO
UCTIONb30BaHUsl (PU3UYECKMX 3HAHUM B TOBCEIHEBHOW JKM3HH M OOecreueHus
Oe3omacHOCTH IpU OOpallleHMH ¢ MpUOOpaMHM U TEXHUUECKMMM YCTPOMCTBAMH,
COXpaHEHUs 3/I0POBbSl M COOJIIOJICHUS HOPM IKOJOTMYECKOr0 MOBEJACHUS B OKPYIKAIOIIEH
cpene;

OCYILECTBIATh MOMCK HH(pOpManuu Quandeckoro cojaepkanusi B HMHTepHere,
Ha OCHOBE HUMEIONIMXCS 3HAHWUW M MYTEM CpPAaBHEHUS OTOJHUTEIBHBIX HMCTOYHHUKOB
BBIIETATh MH(OPMAlLIMIO, KOTOpas SBJSETCS MPOTUBOPEUMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

UCTIONb30BaTh TMPH  BBINOJIHEHWW YYEOHBIX 3aJaHUNl  HAYYHOIOMYJSPHYIO
auTepaTypy (U3MYECKOTO COACpkKaHMs, CIPaBOYHBIE MaTepHalIbl, PECYpChl CETH
WuTtepuer, Bnaaerb mnpuéMaMu KOHCIEKTUPOBAHHMA TEKCTa, MpeoOpazoBaHUs
nH(popMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KPATKUE YCTHBIE COOOLIEHUs, 00001as
MH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOIO COAEpP)KAHUS, B TOM YHUCIIE
nyOJIMYHO  TPEACTABIATH  pPE3yNbTaThl  MPOEKTHOW MM HMCCIIEOBATEIbCKOM
AESITeNFHOCTH, TIPU 3TOM T'PaMOTHO HCIOJb30BaTh M3yUEHHBIM MOHATHIHBIN ammapaT
Kypca (pU3MKH, CONTPOBOXK/IATh BBICTYIUICHUE MTPE3CHTALIUEH;

[P BBITIOJIHEHUU YUYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3UYECKHX IMPOIIECCOB
pacnpenensiTe 00s3aHHOCTU B IPYIIIE B COOTBETCTBUHU C IOCTaBJICHHBIMU 3aJladaMH,
CIIEUTh 3a BBIOJIHEHWEM IUIaHa JCMCTBHM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHWBAaTh  COOCTBEHHBIH BKJAad B  JEATCIBHOCTh  TPYNINBI,  BBICTPAUBAThH
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KOMMYHHKAaTUBHOC BBaHMOﬂeﬁCTBHe, IMPOABJISAA TOTOBHOCTDL Pa3pCliaThb KOHCI)J'II/IKTBI.
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K xoHy oOyueHuss B 9 Kjacce npeaMeTHbIE pe3yJibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaykaTh CHOPMUPOBAHHOCTh Y 00yYaIOIIUXCSl YMEHU:

UCIOJIb30BaTh MOHSTHUS: CUCTEMa OTCU€Ta, MarepuaibHas TOYKa, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOTO JBWXKEHMs, Aeopmanus (ynpyras, IjaacTHUecKas),
TPEHUE, LIEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M IEpPErpy3KH, LIEHTP
TSDKECTH, A0COIIOTHO TBEPLOE TEJIO, LEHTP TSHKECTU TBEPAOrO Tejaa, PaBHOBECHE,
MEXaHWYEeCKue KojeOaHus U  BOJHBIL, 3BYK, HH(pPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaJIbHO30PKOCTh, CIEKTPbl HMCIYCKaHWs M MOMJIOuIeHus, anbda, Oera- U ramma-
U3ITyYEHHUsI, U30TOIIbI, siIepHasi SHEPreTUKa,

paznuyaTh SBJICHHS (PABHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABM)KEHHE, CBOOOIHOE MaJieHNe TeJ, paBHOMEPHOE
JIBUKEHUE TI0 OKPY>KHOCTH, B3aUMOJCHCTBUE Tell, pPEAKTUBHOE JIBHIKEHHE,
KoJjebaTenbHOe [JIBIKEHUE (3aTyXalolllUe M BbIHYKJICHHbIE KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHME, OTpPaXEHUE 3BYKa, MPSAMOJMHEMHOE paclpOCTPaHEHHUE,
OTpaXEHUE U MPEIOMIIEHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKECHHE
0enoro cBeTa B CIEKTP M CIOXEHHME CIEKTPAIbHBIX LIBETOB, AMCIIEPCUS CBETa,
€CTECTBEHHAsl paJlMOaKTUBHOCTb, BOSHUKHOBEHHE JIMHENUATOTO CIIEKTpa U3IYUYEHUs) 110
OMMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE
(bu3HYecKoe SIBICHHUE;

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3MUYECKUX SIBICHUNH B OKpY)KAIOIIEM
Mupe (B TOM yuciie (U3nUecKue SBJICHUS B NMPUPOJE: MPUINBBI U OTJIUBBI, JABHKEHUE
riaHeT COJHEYHON CHCTEMbI, pEAKTUBHOE ABUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE
3BYKOB XUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO0, I[BETa Tel,
ONTUYECKUE  SIBJIGHUS B  TNpUpoJe, OHoJormuyeckoe  JAeWcTBUE  BUIUMOTO,
yJIbTPa(pUOJIECTOBOIO U PEHTICHOBCKOTO M3JIyYCHUH, €CTECTBEHHBIH paJMOaKTHUBHBIH
GoH, KOCMUYECKHE JIy4HM, pPaJUOAKTUBHOE H3IyYEHUE MPUPOJHBIX MHUHEPAJIOB,
JeCTBUE PaJlMOAKTUBHBIX M3JIyY€HUH Ha OPraHMU3M YeJOBEKa), IPU 3TOM IEPEBOAUTH
MPAKTUYECKYIO 3a/ady B Y4€OHYIO, BBIIEIATH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKK)
(U3HYECKUX SIBICHHUIA;

ONKCHIBaTh HM3YyYEHHBbIE CBOWCTBA Te€l U (U3MUECKUE SIBJICHUS, HCIOJb3Ys
¢uznyeckue BEJMYUHBI (CPEAHSSI U MTHOBEHHAs CKOPOCTh Tejla MPU HEPaAaBHOMEPHOM
JIBUKEHUH, YCKOPEHHUE, MEpPEMEIICHUE, MyThb, YrjioBas CKOPOCTh, CHJa TPEHUS, CHUJIa
YIOPYTOCTH, CHJa TSKECTH, YCKOPEHHE CBOOOAHOIO MAaJCHUS, BEC TENA, UMITYJIbC TEla,
UMIIYJIBC CUJIBI, MEXaHU4ecKass paboTa W MOUIHOCTb, MOTEHIMAJIbHAS SHEPrusi Tena,
MOJHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, NOTEHLUHMAIbHAs 3HEPrUsl CKATOM IPYKUHBI,
KMHETHYECKasl SHEPrus, MOoJTHas MeXaHUYeCcKas SHEepPrusi, IEPUOJ U YaCTOTa KoJIeOaHUH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOpPOCTh CBETa, IOKa3aTelb
NPETOMJICHUSI CpPEe/bl), MPU ONMHUCAHUU TPABUIBHO TPAKTOBATH (DPU3MUECKHI CMBICI
UCTIOJIb3YEMBIX BEJIMUYWH, OO03HAUEHUS M €IUHUIBI (PU3NYECKHX BEITUYMH, HAXOIUTh
(GopMyIibl, CBA3BIBAIOIIUE JAHHYIO (PU3MUYECKYI0 BEIMUYMHY C JPYTMMH BEJIMYHMHAMU,
CTPOUTH IpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
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XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SBICHUS U TIPOIECCHI, WCIIONB3YS
3aKOH COXPAaHEHUSl SHEPIUH, 3aKOH BCEMHPHOTO TATOTEHHS, IPUHLUII CYIEPIIO3UIINU
CWJI, TPHUHIMI OTHOCHUTENbHOCTH [amumies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
HMMITYJIbCA, 3aKOHBI OTPAXKEHUSI U MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsiIOBOTO
M MACCOBOTO 4YHCEI NpHU SJAEPHBIX peaKIUAX, M[pPpU OSTOM JaBaThb CJIOBECHYIO
(GbOopMyITMPOBKY 3aKOHA U 3alUCHIBATh €70 MAaTEMATHUYECKOE BHIPAKECHUE;

OOBSACHATh (PU3UYECKUE MPOLECChl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallud  TPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BBISIBIISITH IPUYUHHO
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JJOTUYSCKUX IIaroB ¢ OMopoit Ha 2—3
W3YYCHHBIX  CBOMCTBa  (pu3MYECKUX  SBIEHUH, (U3HUECKUX  3aKOHOB  WIIH
3aKOHOMEpPHOCTEH;

pemiath pacu€THble 3a7aud (OmUparoluMecs Ha CUCTeMy M3 2—3 ypaBHEHHUN),
UCIIOJIB3YsI 3aKOHBI W (OPMYJIBI, CBSI3bIBAIONINE (PH3WYECKHE BEIMYMHBI: HAa OCHOBE
aHaJM3a yCIIOBUA 33/a4d 3alUCBhIBaTh KPATKOE yCIIOBUE, BBISBIATH HEIOCTAIONIUE WU
M30bITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYJbl, HEOOXOIUMBIE JUIsI PEIICHHUS,
MPOBOAUTh pacu€Thl U OIICHUBATh PEATUCTUYHOCTh TOJYUYCHHOTO 3HAYEHUS
(U3UYECKON BEITMUNHEI;

pacno3HaBath MPOOJIEMbI, KOTOPHIE MOXHO PEUIUTh TPH MOMOIIHN (PU3UUYECKUX
METO/IOB,  HCIOJb3yS  OMHCAaHUE  MCCIENOBAaHUA,  BBIICIATH  IPOBEPSEMOE
MPENOJIOKEHUE, OLEHUBATh MPABWIHHOCTh TOPSIAKA MPOBEACHUSI HCCIEAOBaHUSA,
JienaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YIbTATHI HAOIIOJIEHUN U OTBITOB;

MPOBOJUTH OMBITHl MO HAOTIOAECHUI0 (U3WYECKUX SBICHUN WM (PU3NUECKUX
CBOMCTB Tel (M3y4eHUE BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUs SHEPTHUH,
3aBUCUMOCTh TE€pHOJia KoJIEOAaHWH MPYKMHHOTO MAasTHUKAa OT MacChl TIpy3a U
KECTKOCTH TMPYKUHBI M HE3aBUCHUMOCTh OT aMIUIUTYJbl MaJIbIX KOJICOaHH,
NPSIMOJIMHEMHOE PAClpOCTpaHEHUE CBETa, pa3ioKeHHe OeIoro cBeTa B CIEKTD,
M3Y4YCHUE CBOMCTB M300paXeHHS B IUIOCKOM 3€pKajie M CBOWCTB H300paKeHUS
npeaMeTa B coOuparouieil JuH3e, HaOMI0IeHUe CIUIONIHBIX U JIMHEWYaThIX CHEKTPOB
U3JIyYEHHUs): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 HW30BITOYHOrO Habopa
000pyI0BaHUS, OTMMCHIBATH XOJI ONBITA U €T0 PE3yIbTaThl, (DOPMYIUPOBATH BHIBOJIHI;

MPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX MU3MEPEHUM, OTPEIesisi CpeIHee
3HauUEHUWE U3MepsAeMOoN BeIMYUHBI ((POKYCHOE paccTosiHue coOuparoumel JWH3bI),
000CHOBBIBaTh BBIOOP croco0a u3MepeHus (M3MEPUTENBLHOTO MpUdopa);

MpPOBOJAUTh  HWCCIEJOBAHME  3aBUCUMOCTEM  (DU3MYECKHX  BEIUYMH  C
UCIIOJIb30BAaHUEM TPSAMBIX HM3MEpPEHUN (3aBUCUMOCTH TYTH OT BpPEMEHH TIpH
PaBHOYCKOPEHHOM JIBMKEHUM ©0€3 HayalbHOW CKOpPOCTH, TIepuoAa KoJieOaHuM
MaTeMaTUYECKOr0 MasgTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTHU YIjla OTPaKEHHUS CBETa OT
yriia majieHus W yria NpeloMJICHUs OT yria MaJieHHs): JIaHUPOBaTh UCCIEIOBAHUE,
CaMOCTOATENFHO COOMpaTh YCTAHOBKY, (UKCHpPOBATh pe3yibTaThl IMOTYyUYEHHOU
3aBUCUMOCTH (PU3WYECKUX BEIUYMH B BUIEC TAOIUI[ U rpadUKOB, J€laTh BBIBOJbI 11O
pe3yJbTaTaM UCCIeI0OBaHUS;
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IIPOBOJUTH KOCBEHHBIE M3MEPEHHsI (PU3NYECKUX BEIMYUH (CpeAHsss CKOPOCTh U
YCKOpEHHE TeJia PU PaBHOYCKOPEHHOM JABUKEHUH, YCKOpEHHE CBOOOAHOrO MaJCHMUS,
KECTKOCTh TPYKUHBI, KOIPDUIMEHT TPEHUS CKOIBKEHHS, MEXaHuueckas padorta u
MOIIIHOCTh, YacTOTa M TMEpUoJa KOJEOAHW MAaTeMaTH4eCKOoro W MPYKUHHOTO
MasiTHUKOB, OINTHYECKass CHJia coOuparolieid JIMH3bI, PaJUOaKTUBHBIN  (DOH):
IUIAHUPOBATh U3MEPEHUsI, COOMpATh IKCIIEPUMEHTAIBHYI0 YCTAHOBKY U BBIMOJIHSTH
U3MEPEHUS, CleNys NPEMJIOKEHHOW WHCTPYKUHUH, BBHIYUCIATh 3HAYEHUE BEJIUYMHBI U
aHAIM3UPOBATh TOJYYEHHbIE pE3yJbTaTbl C YYETOM 33JaHHOM MOTrPEIIHOCTH
U3MEpPEHUN;

cOOMIOaTh TMpaBWia TEXHUKH Oe30macHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000py/TI0BaHUEM;

pasznuyaTh OCHOBHBIE MIPU3HAKH M3YUYEHHBIX (PU3MUYECKUX MOJIEeil: MaTepuaibHas
TOYKa, AO0COJIOTHO TBEPIOE TEJI0, TOYEUYHBIM HCTOYHUK CBETA, JIy4, TOHKas JIMH3A,
IJIaHETapHas MOJIENb aTOMa, HYKJIOHHAsI MOJEJIb aTOMHOTO $11pa;

XapaKTepU30BaTh MPUHIUILI JEUCTBUS H3YYEHHBIX NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C ONIOPOM HA UX OMHUCAHUSA (B TOM YHUCIE: CIIUJOMETP, NaTUYUKH MOJIOKEHUS,
paccTOSHUS U YCKOPEHUs, paKeTa, 3X0JIOT, OYKH, IEPUCKOII, (hoToarmapar, ONTHIECKHUE
CBETOBOJIbI, CIEKTPOCKOIN, JO3UMETp, Kamepa BuibcoHa), HCHONIB3Yysd 3HAHUS
0 CBOMCTBaX (PU3UYECKUX SBJICHUN U HEOOXOIMMBbIE (PM3HUUECKUE 3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPHUOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPHU PEIICHUU
y4eOHOMPAKTUYECKUX 3aJlay, ONTUYECKHE CXEMbl IJIsi TOCTPOEHUs H300paKeHHM
B IJIOCKOM 3€pKajie U coOuparouieit JuH3e;

MPUBOJUTH TPUMEPHI (HAXOAUTh HH(POPMAIMIO O TPHUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUSI (PU3MYECKHX 3HAHUKA B TIOBCEJHEBHOW JKU3HU [UIsI OOECHEeUeHHUs
O0e3omacHOCTU TMpu OOpalieHUH C NpudoOpaMH M TEXHUYECKUMU YCTPOWCTBAMH,
COXpaHEHHsSI 370pOBbSI W COOJIOJIEHUS HOPM OSKOJOTUYECKOTO TIIOBEJICHUS B
OKpYXaroUIEH Cpee;

OCYUIECTBJISITh MOUCK HHGpoOpMauu (usudeckoro cojaepxkanus B MHTepHere,
CaMOCTOSITENILHO (POPMYJIUPYSl TMOMCKOBBIA 3alpoc, HAXOAUTh IIyTH OIpeAeTIeHUs
JOCTOBEPHOCTH TMOJIY4YeHHOH HHQOpMAIMM Ha OCHOBE HUMEIOUIMXCA 3HAHUW U
JOTIOTHUTEIbHBIX UICTOYHUKOB;

UCIOJIb30BaTh IPU  BBINOJIHEHUH YYE€OHBIX 3aJaHUN  HAYYHOMOIYJISIPHYIO
aUTepaTypy (U3MYECKOTO COACpkKAHMs, CIPaBOYHBIE MaTepHaNIbl, PECYpChl CETH
WNHTepHeT, BhIageTh MNpUEMaMH KOHCIIEKTHPOBAaHUA TEKCTa, MpeoO0pa3oBaHUs
uH(pOpMaIUU U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE TIHCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMAIMM W3 HECKOJbKMX HMCTOYHUKOB (PU3MUECKOTO COJAEpkKaHUs, IyOJIHYHO
MPEACTABIATh PE3YJIbTAaThl MPOEKTHOW WM MCCIEAOBATEIBCKOM JAESITENbHOCTH, IMPHU
3TOM I'PaMOTHO MCIIOJIb30BaTh U3YUYECHHBIN MMOHATUHWHBIN alapar Uu3y4aeMoro pasiesa
Gu3MKM M COMPOBOXAATh BBICTYIUIEHHE IMpe3eHTalue ¢ y4€ToM ocoOeHHOoCTel
ayJIMTOPUH CBEPCTHUKOB.
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TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
No HaumenoBanue KomnuectBo | IIporpammuoe cogep:kanue | OCHOBHBIE BUJBI AESITEIHLHOCTH 00YUaAIOIINXCS
/o pa3IeNIOB U TEM qacoB

y4eOHOro mpeameTa

Pazgen 1. ®usuka u ee poib

B MO3HAHUM OKPYKanImero Mupa

1.1 | ®usuka — HayKka 2 ®dusnka — HayKa 0 BrisiBrieHue paznuuuii Mexay GUu3n4ecKuMu u
0 IIpupoze npupoze. SABneHus XUMUYECKUMH MTPEBPAILICHUSIMMU.
IPUPOABIL. PacnoznaBanue u kinaccupukamus
DuU3nyEeCKUe SABJICHUS: (bu3nYeCcKuX SABICHUN: MEXaHUYECKUX,
MEXaHUYECKHE, TEIUIOBbIE, | TEIJIOBBIX,
AJIEKTPUYECKHUE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, Habntonenue u onucanue pU3n4ecKux
3BYKOBBIE SIBJICHUU
1.2 | ®usnyeckue 2 DU3NYECKUE BEIIUUNHBI. OnpeneneHne LEHbI IEIEHUs IIKAJIbI
BEJIMYUHBI N3mepenune Gpusndeckux U3MEPUTENBLHOTO Mpudopa.

BEJIMYMH. PU3nuecKue
npubopsl. [lorpemnocts
U3MEpEeHUH
MexyHapoaHas cucrema
€UHUII

N3MmepeHne MMHENHBIX pa3MEPOB TEN U

IPOMEKYTKOB BPEMEHU C YUETOM TOTPEIIHOCTEN.

N3mepenne o0bEMa )KUIKOCTH U TBEPAOTO TETA.
H3mepenue temmeparypsl Ipy MOMOILH
YKUAJIKOCTHOTO TEPMOMETpA U JaTUMKa
TEMIIEPaTyphbl.

BrinonHeHne TBOPYECKUX 3aJaHUN 110 IIOUCKY
CIOCOO0B U3MEPEHUS HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTHUK, HAIIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIAIEHHBIX
00BEKTOB, OOJIBIIUX PACCTOSTHUM, MAJIBIX
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IPOMEKYTKOB BpeMeHu. O0CykaeHune
npeIaraeMbIX CIIoco00B

1.3. | EcrectBeHHO 2 Kak ¢uzuka u qpyrue Briasrkenne runores, 0ObsICHSIIONMUX MPOCThIE
Hay4HBI METOA €CTECTBEHHBIE HAYKH SIBJICHUSI, HAIIpUMED:
NO3HAHUS U3YYaroT IPUPOLY. — II0YEMY OCTAHABJIMBAETCS ABUKYLIEECS
EcrecTBeHHOHay4YHBIN 10 TOPU3OHTAIBHON ITOBEPXHOCTH TENO;
METO/| IO3HAHMUS: — [I04YEeMY B KapKYIO IIOr0y B CBETION OJEkKIAE
HAOJTIO/ICHHE, TIOCTAHOBKA | MpOXJaaHel, ueM B TéMHOU. [Ipenoxkenue
Hay4HOTr'0 BOIIPOCA, CI0CO0OB IPOBEPKH TMITOTES.
BBIJIBJKCHUE TUIIOTES, [IpoBenenne uccnenoBanus 1O MPOBEPKE KAKOW-
9KCIIEPUMEHT 110 IPOBEPKE | JINOO TUITOTESHI.
TUNO0TE3, O0ObSICHEHUE [TocTpoenune mpoctermx Mojieneil pu3nIecKux
HaA0JII01AEMOTO SIBJICHUS. SBJICHUM (B BUJIE€ PUCYHKOB WJIM CXEM), HALIPUMED
Onucanue pu3snIecKkux NaJICHUE MPEIMETA; IPSIMOJIMHENHOE
SIBJIEHUI C TIOMOLIBIO pacrpocTpaHEHUE CBETA
MOJeJIen
Hroro o pazneny 6

Paznean 2. IlepBoHayanbHbIe

CBCACHHUA O CTPOCHHUH BEeIIECTBA

2.1

CrpoeHue BeniecTBa

1

CrpoeHue BeniecTna:
aTOMBI U MOJIEKYJIbI, MX
pasmepsl. OnbITHI,
JI0Ka3bIBAIOIIINE
JTUCKPETHOE CTPOCHHE
BELIECTBA

Habmtoenue u uHTEpIpeTaIus OnbITOB,
CBUETEIHCTBYIOINUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHUU BEILECTBA: ONBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEUIECTB B BOJIE.

OueHka pa3MepoB aTOMOB U MOJIEKYJI

C UCHOJIb30BaHUEM (OTOrpaduil, NOTyUYEHHBIX
Ha aTOMHOM CHUJIOBOM MHKpockore (ACM) —
naboparopHas padota o teme: «OreHka
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TUaMeTpa aToMa METOJO0M PSIOB
(c ucroap30BaHUEM
doTorpaduii)». Onpenenenue
pa3MepoB MaJIbIX Tell

2.2 | JIBmwxeHue u JIBM>KEHHE YaCTHULL HabntoneHnue u o0bsicHeHHE
B3aMMOJICHICTBHE BeuiecTBa. CBs3b CKOPOCTH | OPOYHOBCKOI'O ABMXKEHUS U SIBJICHUS
YaCTHI] BEILIECTBA JBYDKEHUS YaCTHUL] mudpoys3un.
C TEMIIEPATYPOHU. ITpoBeneHue u 0OBSICHEHUE OIBITOB
bpoyHOBCKOE IBHKEHHE, 110 HAOJIIOIEHUIO TEIUIOBOIO PACIIMPEHUS Ta30B.
i dysus. IIpoBeneHue u 0OBACHEHUE OIBITOB 110
BsanmoneiicTBrie acTuil 00OHapy’KEHUIO CUJI MOJIEKYJIIPHOTO
BELIECTBA: IPUTSHKEHUE U IPUTSDKCHUS M OTTAJIKABAHUS
OTTaJIKUBaHUE
2.3 | ArperaTtHbie ArperatHbi€ COCTOSTHUS Onucanue (C UCIOJIL30BAHUEM MTPOCTHIX

COCTOAHUA BCIICCTBA

BEIIIECTBA: CTPOEHHE T'a30B,
JKUIKOCTENU U TBEPABIX
(KpUCTaJUTMYECKUX ) TE.
B3aumocBs3bp Mexay
CBOMCTBAMH BEIIECTB

B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHrueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUI
BOJIBI

MojieJiel) OCHOBHBIX pa3jIMuuil B CTPOEHUU I'a30B,
JKUIKOCTEN U TBEPABIX TEIL.

OOBbscHEHNE MaJION C)KUMAEMOCTH KUAKOCTEN U
TBEPABIX TeJ, OOJBIION C)KUMAEMOCTH T'a30B.
O0ObsicHenue coxpaHeHus: (OpMbl TBEPABIX TEI U
TEKYYECTH KHJIKOCTH.

[IpoBeaeHME ONBITOB, TOKAa3bIBAKOLIUX, YTO

B TBEPJOM COCTOSIHUM BOJIBI YACTHUIIBI HAXOAATCS
B CPEIHEM Jlajibllle IPYT OT Jipyra (TIOTHOCTh
MEHBIIIE), YEM B JKHJIKOM.

VYcTaHOBIEHUE B3aUMOCBSI3U MEKITY
O0COOEHHOCTSIMU arperaTHblX COCTOSIHUN BOJbI U
CYILIECTBOBAHMEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadusi)

39



Hroro no pazneny
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Paznen 3. /IBu:keHne U B3aMMOIeCTBHE TeJl

3.1 | MexaHn4eckoe 3 Mexanuueckoe nemxenue. | MccnegoBanue paBHOMEPHOTO
TIBUKEHUE PaBHOMEpHOE 1 JIBKEHUS, OTIPEJICIICHUE €T0 MPU3HAKOB.
HepaBHOMEpHOE aBrkeHne. | HaOmroneHne HepaBHOMEPHOTO IBUKEHUS U
Cxkopoctb. Cpenuss OTIpeJIeTICHUE €T0 OTIUIHM OT
CKOPOCTH TIPHU PaBHOMEPHOTO JIBYKCHHSI.
HEPABHOMEPHOM Omnpenenenre CKOPOCTH PAaBHOMEPHOTO
IBMOKEHUH. Pacuér mytu m | JBMDKEHUS (LIapUKa B )KUIKOCTH, MOJAEIH
BPEMEHU JIBUKCHUS ANEKTPUUECKOTO aBTOMOOWMIIS U T.11.).
Ompenenenre CpeTHEH CKOPOCTH CKOJTBKCHHSI
OpyCKa WM MapuKa 1Mo HaKJIOHHOU TIIOCKOCTH
Pemenue 3aay Ha ornpeziesieHUe MyTH, CKOPOCTH
¥ BPEMEHU PAaBHOMEPHOTO JIBUYKEHUS.
AHanu3 rpauKoOB 3aBUCUMOCTH IIyTH U CKOPOCTH
OT BPEMCHH
3.2 | Unepuus, Macca, 4 SIBnenue uHepyu. 3aKoH OOBsiCHEHHE ¥ IPOTHO3UPOBAHKE SIBJICHUM,

IINIOTHOCTD

vHepuuu. Bzaumonencraue
TeJl KaK IPU4YrHa
W3MEHEHUS CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTH TeNa.
IInmoTHOCTH BelIecTBa.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJICKYJT

B eMHHIIE 00BEMa
BEIIIECTBA

00yCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
TIPOUCXOJIUT TTPU TOPMOXKCHHUH HITA PE3KOM
MaHEeBpEe aBTOMOOWUJIS, TOUYEMYy HEBO3MOKHO
MTHOBEHHO MPEKPATUTH JBMKEHUE HA
BEJIOCUIIEE WIIM CAMOKATE U T. .
[IpoBencHME 1 aHATIU3 OIBITOB,
JEMOHCTPUPYIONTUX U3MEHEHNE CKOPOCTH
JBIDKCHUS Tejla B pe3ysIbTare JeHCTBHUS Ha
HETO JPYTHX TeN.

Pemenue 3aau Ha onpesieieHre MacChl Tea, ero
00BbEéMa U IUIOTHOCTH.
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[IpoBeneHue u aHanu3 OMBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJja OT €r0 Macchl pH
B3auMoJiercTBUU Tell. I3Mepenne macceol
TeJa Pa3IuyHbIMU CIIOCOOaMHU.

Ornpenenenue MIOTHOCTH TENA B PE3yJIbTaTe
U3MEPEHUS €ro Macchl M 00bEMa

3.3

Cuna. Buanel cuin

14

Cuna kak XapakTepucTHKa
B3aUMOJICUCTBHUS TEJl.
Cuiia yrpyrocty U 3aKOH
I'yxa. U3mepenne cumbl

C MOMOUIBIO IMHAMOMETpA.
SIBneHue TATOTECHUS U
cuna tsoxkectu. Cuna
TSXKECTH Ha APYTUX
IJIaHETaXx.

Bec Tena. HeBecoMoOCTb.
CrnoxxeHue cul,
HaITPaBJICHHBIX 110 OJTHOU
IIPSAMO.
PaBHOpEKCTBYIOIIIAs CUII.
Cuina tpenus. Tpenue
CKOJIbYKCHUS U TPEHUE
nokosi. Tpenue B mpuponae
1 TEXHUKE

N3yuenune B3auMOICHCTBYS KaK MPUYUHBI
WU3MEHECHHS CKOPOCTH TeJIa UITH €T0
nedopmanmu. OnucaHue peaibHbIX CUTyaIui
B3aMMOJICHCTBHSI TEJI C TOMOUILI0 MOJIEJNIEH, B
KOTOPBIX BBOJIUTCS MOHSATHE U N300paKCHHE
CHUJIBI.

Nzyuenue cunsl ynpyroctu. MccnenoBanue
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT

yUTMHEHUS PE3MHOBOTO IITHYPa WU

PYKUHBI

(c moctpoeHnuem rpaduka).

AHanu3 NpakTUYECKUX CUTYaIluil, B

KOTOPBIX MPOSIBISAETCS ACHCTBUE CUITBI
yapyroctd (yIpyrocTh Msida, KpOCCOBOK,
BETOK JIepeBa U JIp.).

AHanu3 cuTyarui, CBI3aHHbBIX C

SIBJICHHEM TSTOTCHUSI.

OObsicHEeHNE OPOUTANHHOTO JIBIKCHHUS TUTAHET
C UCTIOJIb30BAHUEM SIBJICHUS TATOTCHUS M 3aKOHA
WHEPIIH.

N3mepenune Beca Telia ¢ TOMOIIBIO TMHAMOMETPA.
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O060CHOBaHKE ITOTO CIIOCO0A U3MEPEHUSI.
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AHaJIU3 U MOJCIMPOBAHUE SIBICHUS] HEBECOMOCTH.
DKCIEepUMEHTAIBHOE MOJIyYeHUE TTPaBUIIa
CJIO’KEHUS CUJI, HAIIPaBJIEHHBIX BIOJIb

oIHOM npsaMoit. OnpenesieHre BeTUINHBI
PaBHOAEHCTBYIOIIEH CHIL.

N3ydenne cuibl TPEHUS CKOJIbKEHUS U CHIIbI
TPEHUS MOKOSI.

HccnenoBanne 3aBUCUMOCTH CUITBI

TPEHUS OT CUJIbI IaBJICHUSI U CBOMCTB
TPYLIMXCS [IOBEPXHOCTEH.

AHaJIN3 TPAaKTUYECKUX CUTyalluid, B KOTOPBIX
MPOSIBIISICTCS IEUCTBUE CUITBI TPEHMUS,
UCIIOIB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS WU
yBelIMYeHUs (KaTaHUE Ha JIbhKaX, KOHbKaX,
TOPMOXXEHUE aBTOMOOWJISI, UCTIOJIb30BaHUE
MOAIIMITHUKOB, TJIABAHWUE BOJIHBIX )KMBOTHBIX
u j1p.). Pemienue 3aia4 ¢ uCnosib30BaHUEM
dbopMy 175t pacuéra CUIIBI TSYKECTH, CHITBI
YIOPYTrOCTH, CUJIbI TPEHUS

Wroro no pazneny 21
Paznen 4. /laBjieHne TBEPABIX TeJl, ) KUAKOCTEH U ra3oB
4.1 | HaBnenue. Ilepemaua 3 Hasnenue. CriocoObl AHaii3 U 00bSICHEHHE OTBITOB U

JaBJICHUSI TBEPIABIMHU
TeJIaMHU, )KUIKOCTIMU
U razaMu

YMEHBIIICHUS U
YBEIINYCHUS TaBJICHUSI.
JlaBiieHue rasa.
3aBUCUMOCTbH JABJICHUS
rasa ot oonéma,
TEMIIEPATYPHI.

MIPAKTUYECKUX CUTYAIMH, B KOTOPBIX
MPOSIBIISIETCA CUJIA JABJICHUS.
O6ocHoBaHKE CTIOCOOOB YMEHBIIECHUS U
YBEJIMYCHUS TABJICHUS.

N3yyeHune 3aBUCUMOCTH J1aBJICHUs Ta3a
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[lepenaya naBneHus
TBEPABIMU TEIIAMMU,
JKUJKOCTSIMHU U Ta3aMH.
3akon Ilackans

oT 00bE€Ma U TeMIepaTypsbl.

N3ydenne ocoOeHHOCTEM nepenaun T1aBJICHUS
TBEPABIMU TEJIAMHU, KUJKOCTSIMH U Ta3aMHU.
O6ocHOBaHME PE3yIHTATOB OIMBITOB
0COOCHHOCTSIMU CTPOCHUSI BEILIECTBA B
TBEPJIOM, KUIKOM U ra3000pazHOM
COCTOSTHUSX.

DKCNEPUMEHTAIBHOE JI0KA3aTEIBCTBO

3akoHa Ilackans.

Pemenue 3amad Ha pacu€T qaBieHUS TBEPIOTO
Tea

4.2 | laBneHue KHUAKOCTH 3aBUCHUMOCTD J1aBJICHUS HUccnenoBaHue 3aBUCUMOCTH JTaBJICHUS KUIKOCTHU
KUJKOCTH OT TJTyOHHBI. OT ITYOWHBI OTPYKEHUS U TUIOTHOCTH JKHJIKOCTH.
[THeBMaTHueckue MamuHbl. | HabmroaeHue u 00bsICHEHHE THIPOCTATUYECKOTO
IMuppocrarnueckwmii napajiokca Ha ocHOBe 3akoHa [lackass.
napanokc. Coodmaronuecs | M3ydenne coobmaromuxcs cocyioB.
cocynsl. ['mapasnmnyeckue | Pemenne 3amad Ha pacy€r naBiaeHUs
MEXaHU3MbI wuakocTu. OObSICHEHUE IPUHIIUIA ACHUCTBUS
THAPABINICCKOTO Mpecca, MTHEBMATHICCKHUX
MaIlI1H.
AHaiu3 U 00bSICHEHNE NMPAKTUIECKUX CUTYALIHH,
JEMOHCTPUPYIOUIUX TPOSIBICHUE JTABJICHUS
YKUJKOCTH M 3akoHa [lackais, Hanpumep
MPOIIECCOB B OPTaHU3ME MPU
INIyOOKOBOJIHOM HBIPSIHUH
4.3 | AtmocdepHoe Atmocdepa 3emin u DKCIepUMEHTAIbHOE OOHApYKEHUE
JaBJICHUE atMoc(depHoOe JaBIICHHE. aTMOoc(epHOro JTaBJICHUS.

[IprunHEI CyIECTBOBaHUS

Amnann3 u 00bsICHEHHE OITBITOB U MMPAaKTUYCCKUX
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BO3JIYLITHON 000JIOUKHU
3emiu. OnbIT
Toppuuemm. M3mepenne

aTMOC(EepHOTO JTaBIICHUS.

3aBUCUMOCTh
aTMoc(epHOro JaBiIeHUs
OT BBICOTHI HaJl yPOBHEM
Mops. [IpuGopsr

JUTSL ©3MEpEHUs
aTMoc(epHOro JaBieHUs

CUTYyaIlUH, CBSI3aHHBIX C

JeHCTBUEM aTMOC(EpHOTO

JIaBJICHUA.

OObsicHEHUE CYILIECTBOBAHUS
atMocdepbl Ha 3emMiie U HEKOTOPBIX
IJIaHETax WM €€ OTCYTCTBUS HA JIPYTUX
ranerax u Jlyne.

OOBsiCHEHHE U3MEHEHHUS TUIOTHOCTH
aTMoc(depbl ¢ BBICOTOM M 3aBUCUMOCTHU
aTMOC(EpPHOTO JTaBJICHUS OT BBICOTHI.
Pemenue 3amau Ha pacuér
aTMOC(EepHOro JIaBJICHUS.

N3ydenne yctporicTBa 6apoMeTpa-aHepouaa

44

JlercTBHUE )KUIKOCTH U
ra3za Ha Morpy>KeHHOE
B HUX TEJIO

JlercTBUE )KUJIKOCTH U Ta3a

Ha MOTPYKEHHOE B HUX
TeIo. BelTasikuBaromas

(apxumenoBa) cuiia. 3aKOH
Apxumena. [lnaBanue Te.

BOS}IYXOHJ'IaBaHI/IG

DKcnepuMeHTAIbHOE 0OHAPYKEHHE JIEHCTBUS
KUJKOCTH U raza Ha NOTPyKEHHOE B HUX
Teno. OnpeesieHre BbITAIKUBAIOIIECH CHUIIBI,
JNEUCTBYIOIIEN HA TEJO, MOTPYKEHHOE

B KUJKOCTb.

[IpoBenenue u 00OCyKaeHUE

OTBITOB, JIEMOHCTPUPYIOIINX

3aBUCUMOCTb

BBITAJIKMBAIOIIEH CHJIBI, JEUCTBYIONIEH HA TEIIO
B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOU

B KUJKOCTb YAaCTH TeJIA U OT IJIOTHOCTH
HKUJKOCTH.

IIposepka nezasucumocmu blmanakugaroujels
cuvl, Oeticmayoweli Ha mejo 8 HCUOKOCmu,
om maccol meua.

46



HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIC

0T 00BEMA MOTPYKEHHOM B )KUIKOCTh YaCTH TeJa.
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Pemienue 3a1au Ha MPUMEHEHUE 3aKOHA
ApxuMe/ia v yCIOBUS IIJIABAHUS TEJ.
KoncTtpyupoBanue apeomeTpa uiu
KOHCTPYUPOBAHUE JIOAKU U ONpEEICHUE €€

rpy30M0IbEMHOCTH
Hroro no pazneny 21
Pa3zgeua S. PaGora 1 MOIIHOCTB. DHEprus
5.1 | PaboTa 1 MOIIIHOCTH 3 Mexanudeckast pabora. DKCIEPUMEHTAIBHOE OIPEIEICHUE
MomHoCcTh MEXaHHIECKON pabOThI CHITBI
TSOKECTHU MPU MAJEHUM TEIa U CUIIbI
TpEHUS

[P PABHOMEPHOM MEPEMEILICHUN
TeJla 110 TOPU30HTAIBHOU

IIOBEPXHOCTH.

Pacyér MomHoCTH, pa3zBUBaeMOM IPU OABEME
I10 JICCTHULIE.

Pemenue 3aau Ha pacyET MEXaHUYECKOU pabOThI
Y MOIIHOCTH

5.2 | IIpocTble MEXaHU3MBI 5 [IpocTble MEXaHU3MBI: OrnpesienieHre BBIUTPHIIIA B CHIIE TPOCTHIX
pbIyar, 6JI0K, HAKJIOHHAs MEXaHU3MOB Ha [IPUMEPE pbIyara, NOABHKHOIO
JI0CKOCTh. [IpaBuio ¥ HETIOJIBMXKHOTO OJIOKOB, HAKIIOHHOM
paBHOBECHSI phlyara. iockocTH. MccnenoBanue ycinoBus paBHOBECHS
[Ipumenenue npasuiia phlyara.
paBHOBECHs pplyara OO6Hapy>xeHue CBOMCTB MPOCTHIX MEXaHNU3MOB
K 0JI0Ky. «3050TO€ B PA3JIMYHBIX MHCTPYMEHTAX U MPUCIIOCOOTICHUSIX,
npaBuiio» MexaHuku. KIIJI | nucnonmp3yembIx B OBITY U TEXHUKE, & TAKKE
IPOCTBIX MEXaHU3MOB. B )KUBBIX OpraHu3mMax.
IIpocTbie MEXaHU3MBI DKCIEepUMEHTAIBHOE JJOKA3aTEIbCTBO PABEHCTBA
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B OBITY U TEXHHUKE

paboT pU NPUMEHEHUH MPOCTHIX
MexaHu3mMoB. Onpenenenue KII/] HakiioHHON
IIJIOCKOCTH.
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Pemenue 3a1au Ha mpruMEeHEHNE TTPABUJIA
paBHOBecus pbryara u Ha pacuét KIIJ]

5.3 | Mexanndeckasi 4 Mexanuueckas SHEPTUsL. DKCIEpUMEHTAIBHOE OINPEEICHNUE U3MEHEHHUS
JHEprus Kunernueckas n KMHETUYECKOW U NMOTEHIMAIBHON YHEPTUN TEJIA
NOTEHUUAJIbHAS DHEPTHSL. IIPU €r0 CKaThIBAHUH MO HAKJIOHHOM
[IpeBpaienne oqHOro BuAa | IIOCKOCTH. POPMYIIMPOBAHUE HA OCHOBE
MEXaHUYECKON IHEPTUU VCCIIEJOBAHNs 3aKOHA COXPAHEHMS
B Jpyroi. 3aKkoH MEXaHUYECKON SHEPTUH.
COXPaHEHUS YHEPIUHU OO6cy>xaeHue rpaHull MPUMEHUMOCTH 3aKOHA
B MEXAaHUKE COXPAaHEHUS YHEPIUHU.
Pemienne 3a1au ¢ uCronab30BaHUEM 3aKOHA
COXPaHEHUS DHEPTUU
Uroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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8 KUIACC

No
n/m

HaumenoBanue
pas3zeiioB U TeM
y4e0HOTO TIpeIMeTa

KonnuectBo
YacoB

[IporpammHoOe conepxanue

OcHOBHBIC BUABI ACATCIIBHOCTHU O6y‘-IaIOH_II/IXC${

Pasznea 1. TemioBble iBJeHUSA

1.1

Crpoenue u cBOMCTBA
BEILIECTBA

OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHOKMHETHYECKOU
TEOPUU CTPOCHUS BELIECTBA.
Macca u pazMepsl aTOMOB U
MOJIEKYJI. OTBITHI,
MOATBEPKIALOIINE
OCHOBHBIE TIOJIOKEHUSA
MOJIEKYJISIPHOKMHETUYECKON
TEOPHUH.

Mogaenu TBEPAOTO, KUIKOTO
U Ta3000pa3HOTO COCTOSTHUM
BEIIIECTBA.
Kpucramnmnueckue u
amopdHbIe Tena.
OOBsiICHEHHE CBOMCTB Ta30B,
JKUJIKOCTEN U TBEPHABIX TEI
Ha OCHOBE IT0JI0KEHUM
MOJIEKYJISIPHOKMHETUYECKOU
teopuu. CMaurBaHUE U
KANWUIAPHBIE SBICHUS.
TertoBoe pacmmpeHue u
CKaTue

HaGmronenue u mHTEpIpeTaIys OIbITOB,
CBUJIETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOECHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEUIECTB B BOJIE.

Pemenue 3a1a4 1o OLEHUBAHUIO KOJIMYECTBA
aTOMOB MJIM MOJIEKYJI B €JUHULE 00BEMa
BEILIECTBA.

AHaJin3 TeKCTa APEBHUX aTOMUCTOB (Hampumep,
¢dbparmenTta nosmel Jlykpenus «O npupoje
BEIIICH») C U3JI0)KEHUEM 00OCHOBAaHHUI aTOMHOMN
runoTe3bl (CMbICIOBOE uTeHue). OreHka
yOeIUTETbHOCTH 3TUX 0OOCHOBAHUMH.
OObsicHeHre OPOYHOBCKOTO JIBMXKCHHUSI, SIBJICHUS
b dy3un U pa3Inyuil MeXa1y HUMUA Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUH CTPOCHUS BEUIECTBA.

OObsicHEHHE OCHOBHBIX Pa3InYuil B CTPOCHUU
ra3oB, JKUJKOCTEN U TBEPABIX TEJ

C UCIOJIb30BAHUEM IOJI0KEHUIN MOJIEKYISIPHO-
KMHETUYECKOW TEOPUHU CTPOEHUS BEIIECTBA.
[IpoBeneHrEe OMNBITOB MO BhIPAIIMBAHUIO
KPHUCTAJJIOB ITOBAPEHHOW COJIM WJIM caxapa.
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[TpoBeneHne u 0OBICHEHUE OMBITOB,
JEMOHCTPUPYIOITUX KaMUIISIPHBIE SBICHUS

U SIBJICHHE CMAYUBaHUs.

OObsICHEHUE PO KATUJUISIPHBIX SIBICHHM

JUTSI IOCTYTUICHHS BOJIbI B OPTraHU3M PACTEHUH.
Hab6mronenue, nmpoBeieHNE M OOBSICHEHUE
ONBITOB 110 HAOJIIOJIEHUIO TEIIIOBOIO
pacuIMpeHus ra3oB, JKUJIKOCTEH U TBEPIBIX TEIL.
OO0OBsicHeHHe coxpaHeHHs 00bEéMa TBEPABIX

TeJ, TEKYYECTH KUJKOCTH (B TOM UHUCIIE,
Pa3HUIIBI

B TEKYUYECTH JIJISI pa3HbIX

KUJIKOCTEMN ), TaBJICHUS rasa.

[IpoBeneHue ONbITOB, AEMOHCTPUPYIOITUX
3aBUCHUMOCTD JIaBJICHUS BO3yXa OT €ro 00bEma u
HarpeBaHUsl WIM OXJIKICHUS, U UX OOBICHCHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHUSI.
AHaJIN3 TPAKTUYECKUX CUTyallUl, CBSI3aHHBIX

CO CBOMCTBAaMHU Ia30B, )KUJKOCTEN Y TBEPJIBIX TEJ

1.2

TerioBeie IMpOHCCChI

21

Temneparypa. CBsi3b
TEMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBHXKCHUS
yactull. BHyTpeHHss
sHeprus. CrnocoObl
W3MEHEHUs BHYTPEHHEHN
SHEPrUu: Terionepeaada u
coBepleHne padboThl. Buapl
TEIJIONEPEeaauHn:

O6ocHOBaHUE MTPaBUIT U3MEPEHUS
TemriepaTypbl. CpaBHEHUE PA3THYHBIX CIIOCOO0B
M3MEPEHHUS U IKAJl TEMIIEPATyPHI.

Hao0mronenne n 00bsICHEHHE OITBITOB,
JIEMOHCTPUPYIOIIMX U3MEHECHUE BHYTPEHHEH
HHEPTUU Teja B pe3yJibTaTe TeIuionepeaaun

1 paOOThI BHEIIIHUX CHII.

HabGmroneHnne n 00bICHEHUE OMBITOB,
00CYKJICHHE MMPAKTUICCKIX CUTYaIINH,
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TETJIONPOBOIHOCTb,
KOHBEKIIMS, U3Ty4YCHHE.
KonniecTBo TemIoTHI.

VY nenpHast TEMI0EMKOCTh
BelecTBa. TennooOMeH u
TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEILUIOBOTO
Oananca. IliaBneHue

U OTBEpCBAaHUE
KPUCTAJUTMYECKUX BEILIECTB.
VY enbHas TemioTa
TIJIABJICHUS.
[Tapoo6pa3zoBanue u
KoHJeHcanus. Mcrapenue.
Kunenue. Y nenpHas
TeIJI0Ta MapooOpa3oBaHMUs.
3aBUCUMOCTb TEMIIEPATYPbI
KHUTICHHSI OT aTMOC(EPHOTO
JABJICHUA.

BrnaxHocTs Bo3ayxa.
DHeprus TOIUIMBA.

VY nenbHas Temnora
CrOpaHus.

[Tpuntuner paboThl
TeroBbIX apurarenei KITJ]
TEIJIOBOTO JIBUTATEIIS.
TemmoBsie IBUTATENIN U

JEMOHCTPUPYIOLIUX PA3TUYHBIE BUIBI
TEIUIONEPEAAYM: TETUIONPOBOIHOCT,
KOHBEKIIMIO, U3JTYYCHHUE.

HccaenoBanne sBIeHUS TEINIOOOMEHA

MIpY CMEUIMBAHUU XOJOAHON U rOpsiYe BOJIBI.
Hab6mronenmne ycTaHOBIIEHUS TEIIJIOBOTO

PABHOBECUS MEKLy TOPSYEH U XOJIOJHON BOJOM.

Omnpenenenue (M3MepeHnE) KOJIMUECTBA
TEIJIOTHI, MOTYYEHHOTO BOJOW MPHU
TEIJI000MEHE C HATPETHhIM METATNIMYECKUM
[ATUHIPOM.

Onpenenenue (M3MepeHUE)

yAENbHON TEIUIOEMKOCTH BEIECTBA.
Pemenue 3ama4, CBSI3aHHBIX C
BBIYHCIICHUEM KOJMYECTBA TETUIOTHI U
TETJIOEMKOCTH

IIPH TETLTI00OMEHE.

AHaJIN3 CUTyaluid MPaKTUYECKOTO
MCIOJIb30BAHUS TEIUIOBBIX CBOMCTB BEIIECTB
¥ MaTePHAJIOB, HAIIPUMED, B IEIIAX
SHEProcOepeKeHUs : TEMION3OISAIHA,
sHeprocOeperaronmue KpoIIiu,
TEPMOAKKYMYJISITOPBI | T. 1.
HabGnronenue siBjeHUI uCapeHus 1
KOHJICHCAITUH.

Uccnenoanue npouecca

UCTIAPEHUS PA3TMYHBIX KUKOCTEH.
OOpbsicHeHHE SIBJICHUI UCTIAPCHHUS U
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KOHACHCAIIMN HAa OCHOBC aTOMHO-
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3alIUTa OKPYKAKOLIEH
Cpelbl.

3aKOH COXpaHEHUS U
pEeBpaALICHUS SHEPTUU
B TEIUIOBBIX Mpolieccax

MOJICKYJIIPHOTO YUCHUSI.
HaoGmronenne u o0bsIcHEHUE mpolecca
KHUIICHHS, B TOM YHUCJIC 3aBUCHUMOCTH
TEMIIEPATYPHI

KUIICHUS OT JaBJICHUSI.

OmnpeneneHue (M3MepeHue)

OTHOCUTEIHHOM BIIAYKHOCTH BO3/yXa.
HaGnronenue npoliecca miaBieHus
KPUCTAJUTMYECKOTO BEIeCTBa, HapuMep, JIb/a.
CpaBHEHHE MPOIIECCOB TIABJICHUS
KPUCTAJUTMYECKHUX TEJT U Pa3MSITUCHUS

MIPY HArpeBaHUU aMOP(HBIX TE.

Omnpenenenue (M3MepeHue) y1eabHON

TEIJIOTHI TUTABJICHUSI JIbJIA.

OObsicHEHUE SBJICHUH TUTABJICHUS U
KpUCTAJUIM3AI[MU HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO yYYCHHUS.

Pemenue 3amay, CBI3aHHBIX C BEIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B TIPOIIeCccax
TEIIoONepeaur MPH TUTABICHUH U
KpUCTaUTA3aIuH, UICTIAPCHUH U KOHJICHCAIINH.
AHanu3 cuTyanuil mpakTUYecKOro MpUMEHEHHUS
SIBJICHU TIJIABJICHUS U KPUCTAIUTA3AITNH,
HaIMpUMeD, MOTYICHUE CBEPXUUCTHIX
MaTepuasoB, COJIeBas rpeiKa u Jp.

AHnanm3 paboThl U 00BSICHEHUE

MPUHITUIIA ICWCTBUS TETIOBOTO

JBUTATEIIS.
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| Brruucnenue koandecTna TCIIJIOTHI,
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BBIJICJISIFOIIETOCS MPU CTOPAHUU PA3TUYHBIX
Bu10B ToruiuBa, u KIIJI nBurarens.
OO6cyXIeHrE PKOJOTUUECKUX

MMOCJICACTBUM MCIIOJIL30BAHUS JIBUTATEIICH
BHYTPEHHETO

CrOpaHusl, TEIJIOBBIX ¥ TUAPOIICKTPOCTAHITUN

Hroro no pazneny

28

Paznen 2. Jaekrpudeckue u

MAaramTHBIC ABJICHUA

2.1 | DnexkTpuueckne
3apsibl.
3apsiKeHHBIE TEa U
MX B3aUMOJICHUCTBUS

7

DNeKTpU3ausl Tel.

JIBa poaa 3JIEKTPUYECKHUX
3apsiioB. B3aumopeiictue
3apsHKEHHBIX TEJL.

3akon Kynona (3aBUCUMOCTD
CHUJIbI B3aUMOJICUCTBUS
3apsHKEHHBIX Tl

OT BEJIMYUHBI 3aPsSJI0B U
PACCTOSIHUS MEXKTY TEIaMHM).
DIIEKTPUUECKOE TOJIE.
Hanpsxkénnocts
AIEKTPUYECKOTO TOJIS.
[IpuHuun cynepno3uuu
BJIEKTPUYECKUX TTOJIEN

(Ha Ka4eCTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3apsiioB. DJIE€MEHTAPHbBIN
3JIEKTPUYECKUH 3apsl.
Ctpoenue aroma.
[IpoBogHMKH 1

HabGmronenue u mpoBeicHUE OTBITOB

0 3JIEKTPU3AIMH TEJ TIPH COMMPUKOCHOBECHUU U
WHIAYKIMEH.

Haomronenne n o0bsicHeHHE B3aUMOICHCTBUS
OJHOMMEHHO U PA3HOUMEHHO 3apPSKEHHBIX TE.
OObsicCHEHUE TIPUHIINTIA TCHCTBUS
AJIEKTPOCKOIIA.

OOBsiICHEHHE SBICHUIN JICKTPU3AINT

IIPU CONTPUKOCHOBEHUH T U

WHIYKITUEH C UCTIOJIb30BAaHUEM 3HAHUH O
HOCHUTEJISAX AJICKTPUUCCKHUX 3apsI0B B
BCIIIECTBE.

PacniosnaBanue u oObsICHEHHE

SIBJICHUH AJICKTPU3AIUHU B

MOBCeIHEBHOHU xkn3HHU. Habmonenune n
00BSCHEHHE OIBITOB,

WJUTFOCTPUPYIOITUX 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsia.

HaOmaronenue oneITOB 110

MOJICTUPOBAHUIO CUJIOBBIX JTMHUI
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AIEKTPUYECKOTO MOJIS.
UccnenoBanue neMCTBUS 3JIEKTPUUECKOTO MOJIS
Ha MPOBOJAHUKU U JUDIICKTPUKU
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TAAJICKTPUKU. 3aKOH

COXPaHCHHUA IJICKTPUICCKOT'O

3apsa

2.2

[TocTtostHHBIN
ANEKTPUYECKUMN TOK

20

DJIEKTPUUECKUN TOK.

VY cioBus CyIeCcTBOBAHUSA
3JIEKTPUYECKOTO TOKA.
HcTOYHMKHM TTOCTOSTHHOTO
TOKa. JlercTBust
AJIEKTPUYECKOTO TOKA
(TeruIoBOE, XUMHUUYECKOE,
MarHuTHOE).
DNEKTPUYECKUN TOK

B KMJIKOCTSX M ras3ax.
DIIEKTPUYECKAS LETIb.
Cuita Toka. DIEKTpUYECKOe
HamnpsHKEHHUE.
ConpoTusineHue
MIPOBOJHUKA. Y AEIBHOE
CONPOTHUBJICHUE BEILIECTRA.
3akon OMa Ji1d yyacTka
uenu. [locnenoBarenbHoE U
napajjiebHOE COCIMHEHUE
MIPOBOTHUKOB.

Pa6ora 1 MomtHoCTh
AIIEKTPUYECKOTO TOKA.
3akoH J[xoyns—JIenna.
DIIEKTPUUYECKHUE 1IENU U

Habmronenne pa3andHbIX BUIOB JICHCTBUS
AIEKTPUUYECKOTO TOKA U OOHAPYKEHUE

9THUX BHUJOB JICUCTBHUS B MOBCEIHEBHOM
JKU3HH.

Hao0ronenrne BO3HUKHOBEHHS Ta30BOT0
pas3psia v SJIEKTPUYECKOTO TOKA B )KUIKOCTH
COopKa 1 UCTIBITAHUE JICKTPUICCKON

LMK HOCTOSSHHOI'O TOKA.

N3MepeHue cuiibl TOKa aMIIepMETPOM.
N3mepenne 3neKTpuIecKoro

HANPSHKEHUS] BOJIbTMETPOM.

[IpoBenenue u 0ObSICHEHHE

OMBITOB, IEMOHCTPUPYIOLINAX

3aBUCUMOCTh

AJIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA
OT €ro JUIMHBI, IUIOIIA X MOTIEPEYHOTO CEYECHUS
Y MaTepuarna.

HccnenoBanue 3aBUCUMOCTH CHITBI

TOKa, IPOTEKAIOLIETO Yepe3 PESUCTOP,

OT CONIPOTHUBJICHUS PE3UCTOPA U HAIIPSIKEHUS
Ha pE3UCTOpE.

IIpoBepka npaBuiia CIOKEHUS

HANPSHKEHUN TP MTOCIEI0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka npaBuiia JJjisi CHJIbI TOKA
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IIpH 11apaJICJIbHOM COCOAMHCHNHN PC3UCTOPOB.
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noTpeduTenu
3JIEKTPUYECKOU DHEPIUn
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyaluuil OCIeA0BATEIILHOTO U
MapAJIIETHOTO COECIMHEHUS

MPOBOJTHUKOB B JJOMAIITHUX

AIEKTPUYECKUX CETSAX.

Pemenue 3a1a4 ¢ HCIIOJIB30BaHUEM 3aKOHA
Oma u GpopmMyn pacuéra JIEKTPUIECKOTO
CONPOTHUBIICHUS MPU MOCIEAOBATEIILHOM U
MapajjIeIbHOM COEIUHEHUU MMPOBOIHUKOB.
OmnpeneneHue padOTHI AIEKTPUISCKOTO

TOKa, IPOTEKAIOLLIETO YepPe3 PESUCTOP.
OrnpenesieHne MOIIHOCTH AJIEKTPUIYECKOTO
TOKA, BBIAEIAEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YEpE3
JIAMIIOYKY OT HaIpsKEHUS HA HEW.
Omnpenenenune K111 HarpeBaTens.
HccnenoBanue npeoOpa3oBaHus SHEPTUU

MIpY NMOJIBEME TPY3a JIECKTPOABUTATEIIEM.
OOBbsicCHEHHE YCTPOMCTBA U MPUHIIUIIA JEHCTBUSA
JIOMAIITHUX DJIEKTPOHATPEBATEIbHBIX MPUOOPOB.
OOBbsicHeHHE MPUYUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIIUIIA IEUCTBUS TITABKUX
npenoxpanurene. Pemenue 3amayq ¢
HCNOJIb30BAHMEM 3aKOHA

JIxoyns—Jlenua
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2.3

MarHuTHbI€ SIBJICHUS

ITocTostHHBIE MAarHUTHI.
B3aumoneiictBue
MMOCTOSIHHBIX MAarHuTOB.
MarsauTtHoe 1noiJie.
MaruuTtHoe noJjie 3eMin

HccaenoBanne MareiUTHOTO
B3aUMOJIEUCTBUS IOCTOSHHBIX MAarHUTOB.
N3ydeHrie MarHuTHOTO TOJIS1 TOCTOSTHHBIX

MAaravuToB IIpHU UX O6T)CI[I/IHCHI/II/I " Pa3aCICHUU.

HCCHC}IOB&HI/Ie MAarauTHOT'O BSaHMOHeﬁCTBHH
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Y €ro 3Ha4eHUe ISl )KU3HU
Ha 3emiie. OnbIT DpcTeaa.
MarnautHoe 1noJe
AIEKTPUYECKOTO TOKA.
[Ipumenenue
AIEKTPOMAarHuTOB

B TeXHUKE. JlericTBHE
MarHUTHOTIO MOJIs

Ha MIPOBOJHUK C

TOKOM.

DIIEKTPOJIBUTATEIIb
MOCTOSTHHOTO TOKA.
Hcnionb3oBanue
3JIEKTPOJBUTATENEH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPaHCIIOPTE

MOCTOSIHHBIX MarHuTOB.
N3ydyeHre MarHuTHOTO TMOJIsl TOCTOSTHHBIX
MarHuTOB MPU UX OOBEIUHEHUHU U Pa3/ICIICHUH.
IIpoBeaeHrE ONBITOB MO BU3yaTU3ALUU MOJIA
MOCTOSIHHBIX MarHUTOB.

N3ydenue siBICHUS HAMAarHUYUBaHUS
BemiecTBa. McciaeqoBanue JeicTBUS
BJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
IIpoBeaeHKE ONBITOB, IEMOHCTPUPYIOITUX
3aBUCUMOCTh CHUJIbI B3aMMO/ICHCTBUS

KaTyIIKH

C TOKOM M MarHuTa OT CUJIbl M HaIPaBJICHUS TOKA
B KaTyIIIKE.

AHanu3 cuTyaluii IpakKTHYECKOTO MPUMEHEHUS
AIIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MIPOMBIIIJIEHHOCTH, MEJIUIIHE).
N3yuenue nemcTBrust MArHUTHOTO

TI0JIs1 HA IPOBOJAHUK C TOKOM.

N3ydyeHne nercTBUs SIIEKTPOABUTATEIIS.
N3mepenue KITZQ
AIEKTPOABUTATENBHON YCTAaHOBKH.
Pacnio3naBanue u aHanu3

Pa3IMYHBIX TPUMEHEHUM

AJIEKTPOABUTATEIICH

(TpaHCHOpT, OBITOBBIE YCTPONCTBA U JIP.)
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24

DIIEKTpOMAarHuTHAs
WHTYKITUS

OmneiTel @apanes. SBienue
AJIEKTPOMArHUuTHOM

uHaykuuu. [Ipasuiio Jlenna.

DneKTporeHepaTop.

OneITH IO HCCIICAO0OBAaHNIO ABJICHUA
SHGKTpOMaFHI/ITHOﬁ HHAYKIOWH: UCCIICA0OBAHHNC
W3MEHCHUH 3HAUCHUS U HaIpaBJICHUA
HHAYKONOHHOI'O TOKa
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Cnoco0bl oJTy4YeHHUsI
3JIEKTPUYECKON IHEPTUU.
DIIEKTPOCTAHIINU

Ha BO300OHOBIISIEMBIX
UCTOYHUKAX SHEPTUU

Wroro no pazneny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KVIACC

No HaumeHnoBanue Komunuectso | Ilporpammuoe conepxkanne | OCHOBHBIC BUJIBI ACATEILHOCTH 00YUYAIOIITHXCS
/1 pas3aesioB U TEM 4acoB
y4e0HOTO TIpeIMeTa
Pa3znen 1. Mexanuuyeckue siBJICHUSA

1.1

MexaHnudeckoe
IBUKEHUE U CIIOCOOBI
€ro OIMUCaHUA

10

Mexanndeckoe ABUKEHUE.
MarepuanbHas TOUKa.
Cucrema otcyéra.
OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JIBU)KCHHSL.
PaBHomMepHoe
MPSAMOJIMHEWHOE IBUKECHUE.
HepaBHomepHoe
NPSIMOJIMHEWHOE JIBUKECHUE.
Cpenssis 1 MTHOBEHHAs
CKOpPOCTH TeJja Mpu
HEPaBHOMEPHOM JIBUKCHUU.
Yckopenue.
PaBHOYyCKOpEHHOE
IIPSAMOJIMHENHOE IBUYKCHUE.
CBoOo1HOE TIAJICHUE.
Omnpite! ["anumes.
PaBHOMepHOE nBUXKEHUE

110 OKPY>KHOCTH.

ITepuon u yactora
oOparmienus. JInneHas u
YIJIOBasi CKOPOCTH.

AHau3 1 00CYXKJICHHE Pa3TUIHBIX
MIPUMEPOB MEXAHUYECKOTO JBHKECHUSI.
OO0cy>x1eHre TpaHUI] TPUMEHUMOCTH MOJICIN
«MaTepualibHas TOUKay.

Onucanue MEXaHUYeCKOro ABUKECHUS
Pa3IMYHBIMU CTIOCO0aMu (ypaBHEHUE,
Tabnuiia, rpapuk).

AHaJIN3 KU3HEHHBIX CUTYallMH, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEIIBHOCTD
MEXaHUYECKOTO JBUKCHHUSI.

HabGmronenne MexaHn4ecKoro JIBHKCHUS
T€JIa OTHOCUTEIBHO PA3HBIX TEJ OTCYETA.
CpaBHeHUE MyTeN U TPACKTOPUIN JIBHXKECHUS
OJIHOTO U TOTO € TeJla OTHOCUTEIBLHO
Pa3HBIX TEN OTCUETA.

Amnanus Texkcta ["anumes 06
OTHOCHUTEJIbHOCTH JIBUKEHUSI; BBITTOJIHEHUE
3aJlaHUM 110 TEKCTY (CMBICJIOBOE YTEHUE).
Onpenenenue cpenHen CKOpPOCTH
CKOJIbXKEHUSI OpyCKa WJIM JIBHXKEHUS IlIapuKa
10 HAKJIOHHOM TTIOCKOCTH.

AHanmu3 1 00CyXKIeHUE CIIOCOO0B
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LleHTpOCTpEMUTENBHOE
YCKOPEHHE

NPUOIMKEHHOTO ONPECTCHUS

MTHOBEHHOW CKOPOCTH.

Ornpenenenue CKOpoCcTH PaBHOMEPHOTO
JBIKEHUS (IIapHKa B )KUJIKOCTH, MOJIEIN
AIIEKTPUYECKOTO aBTOMOOUJIS U T. I1.).
Onpenenenue myTH, NPOUACHHOTO 3a IAaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJIa

1o rpauKy 3aBUCUMOCTH MMYTH
PaBHOMEPHOI'O ABUKEHUSA OT BPEMEHH.
OOcyXaeHue BOZMOXHBIX TPUHITUTIOB
JIEUCTBUS IPUOOPOB, U3MEPSIOITUX

CKOPOCTb (CIIUJIOMETPOB).

Brruncnenve nyTu U CKOpOCTH TIpHU
PaBHOYCKOPEHHOM MPSMOJIMHENHOM JBUKEHUU
Tena.

OrnpenenieHue NporUIEHHOTO MYTU U YCKOPEHUS
JIBUKEHUS TeJa 1o rpaduKy 3aBUCHUMOCTH
CKOPOCTH PaBHOYCKOPEHHOIO
MPSMOJIMHEWHOTO JBUKEHUS Te€la OT BPEMEHHU.
IIposepka cunomeswi: eciu

npU PaBHOYCKOPEHHOM OBUNCEHUU

0e3 HauanIbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 He4EMHbIX Yuces, mo
COOmMBEemMCmeEyoujue NPOMeNCYmKY 8pemMeHu
00UHAKOBHL.
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Ornpenenenue yCKOpeHus Tena
MIPU PAaBHOYCKOPEHHOM JIBUKCHUU
110 HAKJIOHHOMW TJIOCKOCTH.
N3mepenue neproa 1 4aCTOTHI
oOpaleHus Teja Mo OKPYKHOCTH.
Onpenenenue CKOPOCTH
PaBHOMEPHOT'O ABUKEHHUS TEJA MO
OKPY>KHOCTH.

Peuienre 3a1a4 Ha onpe/iesiCHHE
KMHEMATUYECKUX XapaKTEPUCTUK

MCXaHNYCCKOIo ABUKCHHA PAa3JIMIHbIX BUI0B.

Pacno3naBanue u npuOIMmKEHHOE OMMCAHNE
Pa3JIMYHBIX BUJIOB MEXaHUYECKOTO ABUKECHUS
B [IPUPOJIE U TEXHUKE (HA MpUMepax
CBOOOJIHO TTaJAIOIIMX TEJI, IBUKECHHUS
KUBOTHBIX,

HEOECHBIX TeJI, TPAHCIOPTHBIX CPEJICTB U JIp.)
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1.2

B3auMmoneiictsue Ten

20

[TepBebrit 3aKOH
Herorona. Bropou 3akoH
Herorona. Tperuit 3akoH
Hsrorona. [Tpuniun
CYyHEPHO3ULINM CHIL.

Cuna ynpyroctu. 3aKoH
I'yka. Cuiia TpeHus: cuia
TPEHUS CKOJIBKEHUS, CUJIa
TPEHUS MOKOS, APYTUE BUJIBI
TpEHUSI.

Cuiia TSKeCTH U 3aKOH
BCEMUPHOTO TATOTEHUS.

Habnronenue u o0Cyx)aeHre ONbITOB

C IBMJKCHHUCEM TCJIA IIpU YMCHBIICHUH BJIWAHUA

JIPYTUX TEJ, MPEMATCTBYIOMIMX JIBHKCHUIO.
Amnanns texcta ["anniiest ¢ onucanuem
MBICJICHHOT'O DKCTICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPITNH;
BBITIOJTHEHUE 3aJaHUH 110 TEKCTY
(CMBICJIOBOE UTEHUE).

OO6cyxaeHue BO3MOKHOCTH
BBITIOJIHCHUST ~ 3aKOHA  WHEPUHUHA B
Pa3IMYHBIX CUCTEMaX OTCYETA.
Hab6mronenue u o0Cyk1eHne MEXaHUIECKUX
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Y ckopenne cBOOOIHOTO
najieHus. J[BuxeHue rmiaHer
Bokpyr Comnnua. IlepBas
KOCMHUYECKast CKOPOCTb.
HesecomocTts u neperpysku.
PaBHOBeCcue marepuanbHOU
TOYKH. AOCOIIOTHO TBEPI0E
teo. PaBHOBecHe TBEPAOTO
TeJa C 3aKPEIUIEHHON OChIO
BpalleHNusl. MOMEHT CHUJIBI.
[lenTp TsKECTH

SABJICHUM, TPOUCXOJSAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBHKCHUU

OTHOCUTENBHO KaOMHETa PU3KKH.

JIeCTBHS ¢ BEKTOPAMU CHUJI: BBIIIOJIHEHUE
3aIaHUI IO CJIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HaOmronenue u/uiau nmpoBejieHre OIbITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh YCKOPEHHUS
Tea OT MPWIOKEHHON K HEMY CHJIBI U MacChl
Tena.

AHau3 U 00bSICHEHUE SIBJICHUN

C UCIIOJIb30BAHUEM BTOPOTO 3aKOHA
Hprotona. Penienue 3aga4 ¢ uCMoJIb30BAHUEM
BTOPOro 3aKoHa HproToHa m npasuiia
CJII0KEHUS CUIIL.

OmnpeneneHue KECTKOCTU MPYKUHBI.

AHaJIN3 CUTYyallUi, B KOTOPBIX

HaO0JII0AAI0TCS ypyrue nedopmanuu, 1 ux
oO0BsICHEHHE

C UCIIOJIb30BaHUEM 3aKoHa ['yka.

Pemenue 3a1a4 ¢ HCOJIB30BaHUEM

3akoHa ['yka.

UccnenoBanre 3aBUCUMOCTH CUJTBI TPEHUS
CKOJIbXKEHHUSI OT CHJIbI HOPMAJIBHOTO
nasneHusi. OO0CyKIeHue pe3yIbTaToB
WCCIIEIOBAHUS.

Onpenenenne kodddunmeHTa
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TPEHUS CKOJIbKEHUS.
H3Mepenune Criibl TPEHUS TTOKOSI.
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Pemenue 3a1a4 ¢ MCNOIb30BAHUEM
(bOPMYITBI JIJIS1 CUITBI TPEHHS CKOJIBKCHHUS.
AHanu3 IBUXEHUS TeJ TOIBKO MO/
JEUCTBUEM CUJIBI TSXKECTU — CBOOOTHOTO
najieHusl.

OObsicHEeHNE HE3aBUCUMOCTH
YCKOpPEHHUSI CBOOOIHOTO MaJCHUS OT
MacchlI Tea.

OreHka BeTUYMHBI CUJTBI TSTOTEHUS,
JEHCTBYIOLIEN MEXKIY JIBYMsI
TenaMu (711 pa3HbIX Macce).

AHanu3 IBUKEHUSI HEOECHBIX

TeJ MO ACUCTBUEM CHIIBI

TATOTCHUS

(C uCrosbp30BaHUEM

JIOTIOJTHUTEIHHBIX UCTOUYHUKOB
uHdopmaIun).

Pemenue 3a1a4 ¢ MCOJIb30BAHUEM
3aKOHA BCEMUPHOTO TSATOTCHUS U
bopmybl

JUIA pacy€Tra CUJIbI TSKECTH.

AHaJIN3 OPUTHHAIBHOTO

TEKCTa,

OTMCHIBAIOIIETO MPOSIBICHHUS 3aKOHA
BCEMHUPHOTO TATOTEHHUSI; BHIMIOJHEHUE
3aJIaHUM 10 TEKCTY (CMBICIOBOE YTEHUE).
HabGmronenue u o0Cyx1eHrEe OMBITOB

110 U3MEHEHHUIO BEca Telia Mpu
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YCKOPEHHOM JIBUKEHUHU.

AHa/In3 yCIOBUI BOBHUKHOBEHUS
HEBECOMOCTH U MIEPETPY3KHU.

Pewenne 3a1a4 Ha onpeiesieHUE Beca Tea
B Pa3JIMUHBIX YCIIOBHSIX.
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AHanu3 cui, AEUCTBYIOIINX HA
TEJI0, MIOKOSIIIEECS Ha OIIOpE.
OrnpeneneHue UeHTpa TAKECTH PA3TUIHBIX TEI

1.3.

3aKOHBI COXpaHEHUS

10

Nmnynse Tena. U3meHnenune
nMmIyJsbca. UMynbc CUIIBL.
3aKOH COXpaHEHUs
uMItyasca. PeaktuBHoe
JBHYKECHHE.

Mexannyeckas pabota u
MolHOCTb. Pabora cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBs3b DHEPTUU U
pabotsl. [ToTeHnmanbpHas
DHEPIUs Tena, MOIHATOrO
HaJl TOBEPXHOCTBIO 3EMJIU.
ITorennumanbHas SHEprus
CXKAaTOU MPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETUUYECKOU
DHEPIUU. 3aKOH COXPaHEHUS
MEXaHWYECKON IHEPTUH

HabGmonenne u o0CyXaeHHE OIBITOB,
JIEMOHCTPUPYIOLINX NEpPEaavy

MMITYyJIbCa

MPHU B3aUMOJECUCTBUU TEJ, 3aKOH COXPAHECHUS
UMITYJIbCa MPU a0COIOTHO YIPYTOM U
HEYIPYroM B3aUMOJECHCTBUHU TEI.

AHanu3 cuTyaluil B OKpyKaroleu Ku3Hu

C MCTIOJIb30BAHUEM 3aKOHA COXPAaHCHUS
HMITyJIbCAa.

Pacnio3naBanue siBiieHUs

PEAKTUBHOTO JABHXKEHHS B IIPUPOJIE U
TEXHUKE.

[IpuMeHeHne 3aK0OHa COXPAHEHUST UMITYJIbCA
JUIsL pacu€ra pe3yabTaToB B3aUMOICHCTBUS Tl
(Ha mpuMepax HEYNPyroro B3auMoJIeHCTBUS,
YIPYTroro HeHTPaIbHOrO0 B3aUMOIEUCTBUS
JIBYX OJJMHAKOBBIX TE€JI, OJJTHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemenue 3a1a4 ¢ MCMOJIb30BAaHUEM

3aKOHA COXPAHEHUS UMITYJIbCA.
Onpenenenue paboThI CHUJIBI
YIPYroCTH IIpU IOABEME TIpy3a C

HUCIIOJAB30BAHHUCM  HCIIOABMIKHOIO H
IIOABHUIXKHOI'O OJIOKOB. I/I3MepeHI/I€
MOIIHOCTH.
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V3mepeHue MOTEHIMAILHOM SHEPTUU YIIPYTO
e OpPMUPOBAHHON TIPYKUHBI.
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W3mepeHne KHHETUYECKOM YJHEPTUH TeEJIa

10 JUIMHE TOPMO3HOTO ITyTH.
DKCIEpUMEHTAIBHOE CPABHEHUE U3MEHEHUS
MMOTEHIMAJIbHON U KUHETUYECKOW SHEPTUM Tea
IIPU ABVKEHHUH 10 HAKJIOHHOM TUIOCKOCTH.
DKCIIEepUMEHTAJIbHAS TPOBEPKA

3aKOHA COXPAHEHUSI MEXaHUYECKOMN

HHEPrUU MPU CBOOOTHOM MaJCHUH.
IIpuMeHeHue 3aK0Ha COXpAHEHUs
MEXaHUYECKOM IHEPTUH [JIs1 pacyéTa
MOTEHIMAJIbHON U KUHETUYECKOW SHEPTUM Tea.
Pewrenue 3a1ay ¢ uCIonb30BaHUEM 3aKOHA
COXpPAaHEHMSI MEXaHUUYECKON YHEPTUH

Hroro no pazneny

40

Pa3gen 2. MexanndecKue KoJ1e0aHUA U BOJHDBI
2.1 | Mexaunueckue 7 KonebarenrHoe nBrmxenue. | HaOmronenue xose0anmii o AeiCTBUEM CHIT
KOJIeOaHUs OCHOBHBIC XapaKTEPUCTUKN | TSHKECTH U YIIPYTOCTH U OOHAPYKEHUE

KOJIeOaHU: TIEPUOI,
4acTOTa, AMIUIUTY/IA.
MaremaTU4EeCKUN U
MPYKUHHBIN MasSTHUKH.
[IpeBpamienue sHepruun
pH KoJIeOaTEIbHOM
TBMOKCHUH.

3aryxaronue KojaeoaHusl.
BriHyX1eHHbIE KOJIe0aHus.
Pe3onanc

10JI0OHBIX KOJeOaHUI B OKPY’KaOIIEM MUDE.
AHanu3 kojiebaHul rpy3a Ha HUTU U
Ha npyxuHe. Onpenenenue

YaCcTOTHI

Kosie0aHUIl MaTeMaTUYeCKOro U
OPYXKUHHOTO MasiTHUKOB.
Habmronenue u oobscHeHue

SIBJICHUSI pE30HAHCA.

HccnenoBanue 3aBUCHMOCTH IIEPUOJIA
KoJIeOaHU MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOIa KoJeOaHU I
rpy3a, NOJBEIIEHHOTO K JIEHTE, OT MacChl Ipy3a.
Habmronenue 1 06Cyk/1eHre OTbITOB,
JEMOHCTPUPYIOIINX 3aBUCHMOCTb IIEPUOJIA
KOJIeOaHUI MPY>KMHHOTO MAsITHUKA OT Macchl
rpy3a 1 )KECTKOCTH MPYKUHBI.

[Ipumenenue MaTeMaTH4eCKOIO U
MPYKUHHOI'O MAsiTHUKOB B KAaue€CTBE MOJEJIEN
JUIS OINHUCAaHUSl KOJEOaHWW B OKpPYXKaroIlem

MUpE.

Pemtenne 3amay, cBsI3aHHBIX C BHEIYUCICHUEM
WA OLIEHKOM YaCTOTBI (mepuona)
KoneOaHuii

Hsmepenue yckopenus c606001020 nadeHus

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHnyecKre BOJIHEI.
CBolicTBa MEXaHUYECKHUX
BOJIH. [IpononbHbIe 1
nornepevyHbie BOJIHBL. [[mnHa
BOJIHBI U CKOPOCTH €€
pacnpoCcTpaHEHHUs.
MexaHnndyecKkue BOJIHBI

B TBEPJIOM TEJIE,
CEHCMHYECKHE BOJIHBI.
3BYyK. ' pOMKOCTb 3BYyKa U
BbICOTA TOHA. OTpaxkeHue
3Byka. MH(ppa3Byk u
yIBTPa3ByK

OO0HapyKeHue U aHaJIu3 BOJHOBBIX
SIBJICHUU B OKPY’KAIOILEM MHUPE.
HabGnronenue pacrpocTpaneHus
MIPOJIOJIBHBIX U TIOTIEPEYHBIX BOJIH (Ha
MOJICIH) U

oOHapy>KeHHE aHAJIOTUYHBIX BUJIOB

BOJIH B IpHUpo/Jie (3BYK, BOJIHBI HA BOJIE).
Borunciienne IiIMHBI BOJHBI U CKOPOCTH
pacnpocTpaHEHUs 3BYKOBBIX BOJIH.
OKCHepUMEHTAIbHOE ONPE/ICIICHUE TPaHUI]
YaCTOTHI CIIBIIIIMMBIX 3BYKOBBIX
KOJICOaHMIA.

Habmro1eHue 3aBUCUMOCTH BBICOTHI 3ByKa
OT YacTOTHI (B TOM YHCIIE, C
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WCITIOJIb30BAaHUEM MY3bIKATbHBIX
UHCTPYMEHTOB).

HaoGmronenne n 00bsICHEHNE SIBJICHUS
aKyCTHYECKOr0 PE30HAHCA.
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AHanu3 OpUTHHAIILHOTO TEKCTA,
MOCBSIIEHHOTO UCIOJIb30BAHUIO 3BYKa (MK
yIIbTPa3BYyKa)

B TEXHHUKE (3XOJIOKAIMs, YIbTPa3BYK

B MEJIMLIMHE U Jp.); BBIIIOJIHEHUE

3aJIaHUI IO TEKCTY (CMBICIIOBOE UTCHHE)

Hroro no pazneny

15

Pazgen 3. DieKTpoMarHuTHoe moJjie ¥ 3J1eKTPOMATHUTHbBIE BOJHBI

3.1

9JI€KTpOMaI‘HI/ITHOG
II0JI€ U
QJICKTPOMAIrHUTHBIC
BOJIHBI

6

DJIEKTPOMArHUTHOE TIOJIE.
DIEeKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH.
[ITxana aneKTpOMAarHUTHBIX
BoJH. Mcnosp30BaHme
3JIEKTPOMArHUTHBIX BOJIH
JUIA COTOBOM CBS3H.
DNeKTpOMarHuTHasi Ipupoia
ceeta. CKOpOCTh CBETA.
BonHoBBIE CBOMCTBA CBETA

[TocTpoenue paccyxacHUH,
000CHOBBIBAIOIIUX B3aUMOCBSI3b
AIEKTPUUYECKOTO U MArHUTHOTO MOJIEH.
DKCIEPUMEHTAIIBHOE U3yUCHUE

CBOMCTB 3JICKTPOMarHUTHBIX BOJIH (B

TOM YHUCJIE C TOMOIIbIO MOOUIBLHOTO
TenedoHa).

AHaJIN3 PEHTI€HOBCKUX

CHUMKOB YEJIOBEUYECKOTO

OopraHusMa.

AHaJIN3 TEKCTOB, OMHUCHIBAIOIINX MPOSBICHUS
ANEKTPOMArHUTHOTO U3IYUYCHHUS B IPUPOJIE:
YKUBBIE OPTaHU3MBbI, U3TyUeHUsI HEOECHBIX
TeJ (CMBICIIOBOE UTEHUE).

Pacno3naBanue u aHaau3 pa3inuHbIX
MPUMEHEHUH AJIEKTPOMArHUTHBIX

BOJIH B TEXHUKE.

N3yueHrie BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3amau ¢ ucnosb3oBaHuem Gpopmyi
JUISl CKOPOCTH DJICKTPOMArHUTHBIX BOJIH,
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JUTUHBI
BOJIHBI M YaCTOTEI CBETA

Hroro no pazneny
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Pasznea 4. CBeToBbIe ABJICHUA

4.1

3aKOoHbI
pacnpoCTpaHeHUs
CBETA

JlydeBas Mmozens cBera.
HUcTtounuku ceera.
IIpssMmonuHeHOE
pacnpocTpaHeHHUE CBETA.
3atmenust Connua u JIyHsbI.
Otpaxenue cBeta. [lnockoe
3epKano. 3aKOH OTPaKEHUs
CBETa.

IIpenomiienue cBeTa. 3aKOH
npenomiieHus ceera. [lomnoe
BHYTPEHHEE OTPaKCHHE
cBera. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTpPaXEHUS B ONTHYECKUX
CBETOBOJAX

HaGnronenue onbIToB, 1EMOHCTPUPYIOLIUX
ABJICHUE ITPAMOJIMHEUHOTO
pacnpocTpaHeHus cBeTa (BOSBHUKHOBEHUE
TEHU U MOJIyTEHH),

Y UX MHTEpIpeTanus ¢

VCIIOJIb30BaHUEM TOHSTHUS CBETOBOTO

Jay4a.

OOBbsicHEHHE U MOJIETUPOBAHUE COTHEYHOTO
Y JTyHHOT'O 3aTMEHHM.

HccenenoBanne 3aBUCUMOCTH yIJIa

OTPAXKCHUA CBCTOBOI'O JIy4a OT yIJIa IIaACHUA.

N3yuenue cBONCTB N300pakeHHS B

IJIOCKOM 3€pKaie.

HaGmronenne n oObSICHEHNE ONBITOB

TI0 MOJTYYEHUI0 H300paKECHUH B BOTHYTOM

Y BBITTYKJIOM 3epKajiax. Habmonenue u
00BSICHEHHE OIBITOB 110 TPEJIOMIICHHIO CBETa
Ha TPaHUIIC Pa3IUYHBIX CPE/l, B TOM YHUCIIC
OTIBITOB C IMOJHBIM BHYTPEHHUM
OTpaKCHUEM.

HccnenoBanne 3aBUCUMOCTH yIJIa
MIPEJIOMJICHUS OT yTJIa TAJCHUSI CBETOBOTO
Jyda Ha TPAHUIIE «BO3TyX—CTEKIION.
PacrioznaBanue sSBJICHUI OTpaKeHUS U
MIPEJIOMJICHUS CBETA B TIOBCETHEBHOM KU3HHU.
Amnanus 1 00bsICHEHHE SIBJICHUS
ONTHYECKOI'0 MUpPaXKa.
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Pemenne 3aJa4 C UCIIOJIb30BAHHUEM 3aKOHOB
OTPAXKCHHUA M IPCIIOMIICHNA CBCTA
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4.2 | JIuH3bl ¥ ONITUYECKUE
puOOpPbI

JIunza. Xon myden B JIMH3E.
OnTtuyeckas cuctema
dboToanmapara, MUKPOCKOIIA
U Tejaeckomna. I'ma3 kak
OIITHYECKas CUCTEeMa.
bimzopykocts u
JAIbHO30PKOCTh

[Tonyyenune n300paxeHuil ¢ TOMOUIbIO
cobuparonieit u pacceuBarone JTUH3.
Omnpenenenne (GOKyCHOIO PacCTOSTHUS U
ONITUYECKON CUJIBI COOMPAFOIIEH JTUH3HI.
AHanu3 yCTpOMCTBA U MPUHLIMIA JEHCTBUS
HEKOTOPBIX ONTUYECKUX PUOOPOB:
¢doroannapara, MUKPOCKOIA, TEJIECKOIIA.
N3ydeHne Monenu rina3a Kak OITHYECKOU
CUCTEMBI. AHAJIN3 SIBJICHUI
OJIM30PYKOCTH U JIaJIbHO30PKOCTH,
IIPUHLAIA TEVCTBUSA

OYKOB

4.3 | Paznoxxenue 0enoro 3 Pasznoxenue 0eoro csera HaoGmronenne pazinoxxeHus: 6eoro
CBETa B CIIEKTP B criekTp. OnbiTel HeIOTOHA. | cBETa B CHIEKTP.
CnoxeHHe CIIeKTPaATbHBIX Hab6mronenue u 00bsiCHEHUE OTIBITOB
1BeTOB. Jlucnepcus cBeTa IO MOJYYeHUI0 0eJI0ro CBETa MpH
CJIOKEHUU CBETA Pa3HBIX I[BETOB.
[IpoBenenre u 0ObSICHEHUE OTBITOB
10 BOCTIPUATHIO IBETA TPEIMETOB IIPH UX
HaO0JIIOICHUH Yepe3 LIBETOBbHIE
GbuILTPHI (IIBETHBIC OYKH)
Uroro no pazneny 15
Paznen S. KBantoBble siBjIeHHSI
5.1 | Ucnyckanue u 4 OmnbiTel Pezepdopna u OO6cyxaenue 1eau onsiToB Pezepdopaa

IIOIJIOIICHUE CBCTA
aTOMOM

IIaHeTapHasa MOACIIb aTOMaA.

Mogaens aroma bopa.
Hcenyckanne u MoromeHne

10 UCCJICAOBAaHHUIO aTOMOB,

BBIABHMKCHUC

T'UIIOTE3 O BO3MOXHBIX PE3YyJIbTaTax OIIbITOB

B 3dBUCHMMOCTH OT IIPCAIIOJIAracMoro CTpOCHHU A

&3



cBeTa aToMOM. KBaHTEI.
JInHenyaTele CIeKTpbI

aTOMOB, (DOPMYJIMPOBAHUE BHIBO/IOB

U3 PE3yJIbTATOB OIBITOB.

OO6cykaeHue TpOTUBOPEUHA MIIaHETaPHOU
MOJIEJIM aTOMa U OCHOBAHUM IS TUIIOTE3bI
Bopa o cramonapHbsIx opouTax

AeKTpOHOB. Halmto1eHne CIUIONIHbBIX U
JMHENYAThIX CIEKTPOB U3TyUYEHUS

pa3IUYHbIX BELIECTB.

OOBbsICHEHUE JIMHEHYAThIX CIIEKTPOB HU3JIYYEHUS

5.2

Ctpoenue aTOMHOTO
anpa

PanunoaktuBHOCTH. Allb(a,
0eTa- U TaMMa-u3Iy4YeHUsl.
CtpoeHue aTOMHOTO s]1pa.
Hyxmonnas moaenb
aTOMHOTO sigpa. M30TonsI.
PannoaktusHbIE
npeBpaieHus. [lepuoy
MOJIypacrajia aTOMHBIX
anep

OO0cy>X/1IeHrE BO3MOXKHBIX THIIOTE3 O
MOJEJIAX CTPOEHHUS sIpa.

Omnpenenenue cocrasa siep Mo 3aJaHHbIM
MacCOBBIM U 3apsIOBBIM YHCIIaM U

IO MOJIOKEHUIO B IEPUOJUYECKOM
CUCTEME IJIEMEHTOB.

AHanu3 W3MEHEHHs COcTaBa fAapa U
€ro IOJIOKEHHSI B IMEPHOIUYECKOU
CUCTEME IIPH O-PaJMOAKTUBHOCTH.
HccnenoBanue TpEKOB 0-4aCTHIIL 110
TOTOBBIM (hOTOrpaPuUsIM.

OOnHapyXeHue U U3MepeHue
pagualioHHOTrO0 (JOHA C TOMOIIBIO
JI03UMETpa, OLEHKA €r0 THTEHCUBHOCTH.
AHa3 OMOJIOTUYECKUX

WU3MEHEHUH, MPOUCXOIALINX MO]T
JCHCTBUEM PaJIMOAKTHBHBIX

W3IIyYEHUN.

Hcnonb3oBaHue paiMOaKTUBHBIX U3ITyYSHHUM
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B MCAUTINHC
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5.3 | SnepHble peakunun 7 S nepHble peakunu. 3akoHbl | PellieHue 3aaa4 ¢ UCMOJIb30BAHUEM
COXpaHEHMS 3apsAI0BOTO U 3aKOHOB COXPAHEHUSI MACCOBBIX U
MacCOBOTO YHCENI. DHEPIUs | 3apsAOBBIX YHCEI HA ONPECIICHHE
CBSI3M aTOMHBIX SIJIEP. PE3YyJIbTATOB SIACPHBIX PEAKIUI; aHAIU3
CBs13b MaccChl M DHEPTHH. BO3MO>KHOCTH WJIM HEBO3MOKHOCTH
Peakuuu cunresa u AJIEPHON pEeaKIuu.
NENeHUs ep. OueHka 3HEpPIuH CBSI3HU AJIEP C
Wcrounuku saeprun CojTHITA | KCIIOJIb30BaHuEM (OpMyJibl DHHIITEHHA.
v 3BE31. SnepHas OO0cyx1eHre NepCIeKTUB UCTIOIb30BAHUS
JHeprerTuka. /lericteus YIIPaBISIEMOr'0 TEPMOSACPHOIO CUHTE3A.
paanOaKTUBHBIX M3nydeHuii | OOCyXeHre MPEUMYILECTB U IKOJOTHYECKUX
HA JKUBBIE OPraHU3MBI npo0sieM, CBI3aHHBIX C SIIEPHOM SHEPreTUKON
Wroro no pazneny 17

IHoBTOpHUTEILHO-00001IA0IIMIA MOAYJIb

IToBTOpEHUE N
00001IeHNE
coJiep)KaHHs Kypca
dbu3ukm 3a 7-9 Knaccel

9

Cucremarusanus u
000011IeHrEe TPEIMETHOTO
COJIEp>KaHMS U OIbITa
JIeSITENHbHOCTH,
PUOOPETEHHOTO

MIPY U3YUYEHUU BCETO Kypca
busuku OCHOBHOTO
oO1ero oOpazoBaHusl.
IToaroroBka K OCHOBHOMY
roCcyJIapCTBEHHOMY
AK3aMEHY T10

busuke s
oOyyarommxcs,
BBIOpABIINX ITOT YUeOHBIN

BrinonHneHue yueOHbIX 3aJaHUM,
TpeOYIOMUX TEMOHCTPAITUU
KOMIIETEHTHOCTEM,

XapaKTEPU3YIOIIUX €CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb:

— NPUMEHEHUA MOJIYYCHHBIX 3HAHUMN
JUIS HAYYHOTO OOBSICHEHUS
(bU3nYECKUX SIBJICHUN B OKpY KO
MIpUpPOJE,

B MOBCE/IHEBHOM JKM3HU U BBISBICHUS
(U3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTUH;

— MPUMEHEHUS OCBOECHHBIX
AKCIIEPUMEHTAIBHBIX YMEHUM

86



peaMeT

JUISL CCIIEIOBaHUs (PU3NYECKUX
ABJICHUI, B TOM YHCJIE JUISl IPOBEPKU
THIOTE3
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Y BBISIBJICHUS] 3aKOHOMEPHOCTEM.
Pemenue pacu€THbBIX 3a71a4, B TOM YHUCJIIE
MPEANOIAraloIIUX UCIIOJIb30BaHUE
(bU3UYEeCKIX MOJIEICH U OCHOBAaHHBIX Ha
COZEPKAHMHU PA3JIIMYHBIX PA3IEIOB Kypca
(bU3UKH.

BrimonHenue u 3amuyra rpyninoBbIX WA
VHAWBUIYAJIbHBIX IPOCKTOB,

CBSI3aHHBIX C COJEPKAHUEM Kypca
bu3uKH

Wroro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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