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PaGouas mporpamma mo yueOHOMy mnpenMery «®Pusuka» (0a30BbIii YPOBEHD)
(npenMeTtHas ob0nacTh «ECTECTBEHHO-Hay4YHbIE MPEAMETHI») (ajee COOTBETCTBEHHO —
nporpamMma mo (usmuke, (QU3MKa) BKIIOYAET MOSCHUTEIBHYIO 3aIUCKY, COJIEpIKaHUE
0o0y4eHUs1, TUTAaHUPYEMBIE Pe3yJIbTaThl OCBOCHUS MPOrPaMMBbI 10 (HU3HKE, TEMATHYECKOE
IUTAHUPOBAHHUE.

MNOACHUTEJIBHAA 3AIITUCKA

[IporpamMma 1o ¢u3nMke Ha ypOBHE OCHOBHOTO OOIIETO0 O0Opa30BaHUs COCTABIICHA
Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUM K pe3yjpTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOM oOpa3oBareiabHOM mporpammsbl, npeacTtaBieHHbIXx B @I'OC 00O, a Takxke
¢ yuérom denepabHON pabodeit mporpaMMbl BociuTanus U KoHienuy mpenojaBanus
yueOHoro npenmMera «Puznkay.

CognepxaHue TporpaMmbl 1O  (U3MKE HANpaBlI€HO Ha  (OpMUpPOBAHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYAIOIINXCS U OPTraHU3ALMI0 U3YYEeHUs] (PU3UKH
Ha JeATEJIbHOCTHOM OCHOBE. B mporpamme no ¢usuke yYUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpeamera B peanuzanuu TpedboBanuii PI'OC OOO k MmIaHUPYEMBIM
JUYHOCTHBIM M METaIllpeIMETHBIM pe3yJibTaTaM OOY4YEHHs, a TaKXKe MEKIIPEIMETHBIC
CBSA3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MNPEIMETOB Ha YPOBHE OCHOBHOIO OOLIETO
00pa3oBaHUs.

[IporpamMma mo (¢u3MKe ycCTaHaBIMBAET paclpeaesieHue ydyeOHOro marepuala
no rogam oOydeHus (IO Kjaccam), MpeajaraeT MPUMEPHYIO IMOCIEI0BaTEIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS NMPEIMETHOTO COAEPKAHUS U YUETE
BO3PAaCTHBIX 0COOEHHOCTEN 00yUYaroIuXCsl.

®u3nka SBISIETCS CHUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM,
U3y4aeMbIX XHMHEH, Ouoioruei, actTpoHoMHuel u (usnyeckoi reorpadueil, BHOCHUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KApTUHY MHpa, MPEAOCTaBIsSIET HaumOoJiee SCHbIE
oOpa3ipl NMPUMEHEHUs] HAyYHOTO METOJAa IO3HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JOCTOBEPHBIX 3HAHUN O MUDE.

OnmHa w3 TIAaBHBIX 3aj1ad  (U3HUYECKOrO0 O0Opa3oBaHMS B CTPYKType OOIIEro
0o0pa3oBaHus COCTOUT B ((OPMHPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U MHTEpeca
K HayKe y oOy4aroniuxcs.

N3yuenue ¢usuku Ha 0a30BOM YpOBHE MPEANOJIAraeT OBJIAJICHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTD:

HAY4YHO OOBSCHSTH SIBJICHUS,

OLICHMBaTh M  IOHUMATh OCOOEHHOCTM  HAyYHOIO  MCCIIEIOBAHUS;

MHTEPIPETUPOBATh JAHHBIE M HCIIOJIB30BAaTh HAyYHBIE JTOKa3aTeJIbCTBA
JUTSI TIOJTYYEHUS BBIBOJOBY.



[enn n3yuenus GuU3NKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs OTPEISTICHBI
B Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®dusmka» B 00pa3oBaTeIbHBIX
Opra”Hu3anusax Poccuniickon depnepanuu, peaNn3yIOIUX OCHOBHBIE
o01eoOpazoBareyibHble  MpOrpamMMbl,  yTBepkACHHOW  pemeHueM  Kosteruu
MunucrepcTBa npocsemienus Poccuiickoit @eaepannu (mpotokon ot 3 aexadps 2019 r.
Ne TIK-48H).

Lenu nzydyeHust pu3nKu:

NpUOOpEeTEeHUE MHTEpeca M CTPEeMIICHUS OOy4arouuxcs K HAyYHOMY H3YUYCHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX H TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEICTABICHUNA O HAYYHOM METOJI¢ MO3HaHUA U (HOPMUPOBAHHE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYXKAIOLIUM SBJICHHSIM;

(dopMupOBaHHE HAay4YHOTO MHPOBO33PEHUS Kak pe3yjibTaTa H3y4eHUs OCHOB
CTpOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

(opMHpOBaHHE TPEACTAaBICHUNA O POAUM (UUMKH U1 Pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE MPEICTABICHUNA O BO3MOXHBIX cepax Oyaymend npodeccuoHaIbHON
JESITEIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K JaJbHEHIIEMY OOyUEHHUIO B 3TOM
HaIlpaBJICHUMU.

JlocTikeHre 3THX LieJield NporpaMMbl 1O (PU3MKE HA YPOBHE OCHOBHOTO OOILIErO
o0pa3oBaHMs 00ECIEUNBAETCS PEILICHUEM CIIEAYIONINX 3a/1ay:

OpuoOpeTeHNe 3HAHUW O JAMCKPETHOM CTPOEHUHM BEILECTBA, O MEXaHUUYECKHUX,
TEIJIOBBIX, JICKTPUUECKIX, MAaTHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MPUOOPETECHUE YMEHHH OMNHUChIBATH U  OOBACHATH (PU3MUECKUE  SIBICHUS
C UCTOJIb30BAaHUEM TIOJIYYCHHBIX 3HAHU;

OCBOCHHME METOJOB PELIEHUS MPOCTEUIINX PACYETHBIX 33a4 C HCIOJIb30BAHHEM
bu3YeCcKUX MOJIENIEH, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHM HaOMI0aTh TPUPOJIHBIC SBICHUS W BBIMIOJHATH OIIBITHI,
nabopaTtopHble pabOThl W IKCHEPUMEHTAbHbIE HCCIEAOBAHUSA C HCIOJIb30BAaHUEM
U3MEPUTENBLHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMalen GU3NUIECKOro CoAepKaHus, BKIItoUas
UH(OPMAIIMI0O O COBPEMEHHBIX JOCTIKEHUAX (U3HKU, aHaIU3 M KPUTUYECKOE
OIlCHUBaHUE WH(MOPMAITNH;

3HAKOMCTBO C€O cdepamu npodecCuoHaNbHON JEATENIbHOCTH, CBSI3aHHBIMU
¢ (U3MKOW, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMA Ha JOCTHIKCHHSIX
(bu3MYeCKO HAYKH.

Ha wusydyenme ¢usuku (0a30BBId ypOBEHb) Ha YypPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi oTBoaUTCs 238 wacoB: B 7 kjacce — 68 uacoB (2 ywaca B HEJEN0),
B 8 KJacce — 68 yacoB (2 yaca B Heento), B 9 kinacce — 102 yaca (3 yaca B HEJENIO).

[Ipensaraemelii B mporpamme no Gpu3MKe nepedeHb 1a00paTOPHBIX padOT U OMBITOB
HOCUT PEKOMEHJATECNIbHBIA  XapakTep, YYUTENb JeNaeT BHIOOP MPOBEIACHUS
7a00paTOpHBIX pabdOT M OMBITOB C YYETOM HMHAMBUAYAJIbHBIX OCOOEHHOCTEH
0o0ydJaronmxcsi, CIHUCKa JKCIEPUMEHTAIBHBIX 3aJlaHWl, TpeaJlaraéMbIX B paMKax
OCHOBHOTO rOCYAapCTBEHHOT'0 3K3aMeHa 10 (PU3UKE.



COJEPXAHUE OBYYEHUA

7 KIIACC
Pasznen 1. ®usuka u €€ poJib B IO3HAHMU OKPY/KAIOLIEro MUpa
duszuka — Hayka o mnpupoxae. SBieHus npupoasl. Dusmdeckue SABICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
dwusnueckue BenuuuHbl. 3mMepenne ¢puznueckux BeanunH. Guznyeckue npudopel.
[TorpeniHocTh H3MepeHnii MexxayHapoaHas cucTemMa eIMHULL.

Kak ¢u3uka w©  [gpyrue  eCTECTBEHHbIE HAayKM  HM3Y4alOT  MPHUPOAY.
EctecTBeHHO-HAY4HBIN METOJ] IO3HAHUS: HA0JII0/IEHUE, IOCTAHOBKA HAYYHOI'O BOIIPOCa,
BBI/IBJKEHUE TUIIOTE3, SKCIIEPUMEHT IO IPOBEPKE TUIIOTE3, 00bICHEHNE HAOII0aeMOr0
sBieHus. Onucanue GU3NUECKUX SIBJICHUN C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
MexaHnyeckure, TeIIOBBIE, JJIEKTPUUECKHAE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
dusnueckue npuodopsl U MPoLeAypa MPSMbIX U3MEPEHUIN aHAJIOTOBBIM U LIUGPOBBIM
pudOpOM.

Jlabopamophsie pabomwl u onvimol

Omnpenenenre EHbI JEICHUS MKaIbl K3MEPUTEIHHOTO MPUdopa.

N3mepenne paccTOsSHAN.

N3mepenne 00bEMa )KUAKOCTH U TBEPIOTO Tea.

Ornpenenenue pa3MepoOB MabIX TEIN.

N3mepenue TemmnepaTypbl PU MOMOIIU KUAKOCTHOTO TEPMOMETPA U AaTUHKA
TEeMIEPaTypHhI.

[IpoBenenue uccneaoBaHusl MO MPOBEPKE TMIOTE3bI: JAIBHOCTH MOJETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIIIe, YeM OOJIbIlIEe BHICOTA MTyCKA.

Paznen 2. [lepBoHauyajibHbIE CBeCHUS 0 CTPOEHUM BellleCTBA

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mmepbl. ONbITHI, JOKA3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BELIECTBA.

JIBr>keHue yacTull BemecTBa. CBsi3b CKOPOCTH JABUKEHUS YACTHI] C TEMIIEPATYPOH.
bpoynoBckoe nBmwxkenue, nuddysus. BzanmoneicTBre 4acTuIl BEMECTBa: MPUTHKCHUE
Y OTTAJIKWBaHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHUE Ta30B, >XHAKOCTEH M TBEPABIX
(KpucTamIMyecknx) Ten. B3auMocBsi3b MEXAYy CBOMCTBAMU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U HX ATOMHO-MOJICKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jlemoncmpayuu

Ha6nronenue O6poyHOBCKOTO JBUKEHUS.

Habmronenue nuddysun.

HaGnronenue sBiieHMid, OOBSCHSIONIMXCS TNPUTSHKCHUEM WM OTTaJIKWBaHUEM
YaCTUL BEIIECTBA.



JlabopamopHhwvie pabomul u onvimol
OrneHka guaMeTpa aToMa METOJIOM PSZIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnbITHl 10 HAOTIOJEHUIO TEIIJIOBOTO PACHIMPEHHUSI Ta30B.
OnbITH IO OOHAPYKEHUIO JECHCTBUS CHUJT MOJIEKYIISIPHOTO TMPUTSKEHUS.

Pa3nen 3. /IBu:keHue U B3auMoOAelicTBHE TeJl

Mexannueckoe aBuxeHue. PaBHoMepHoe 1 HepaBHOMEpHOE JBUKEeHHE. CKOPOCTb.
CpenHsisg CKOpOCTh IPYU HEPABHOMEPHOM JABMKEHHUH. Pacu€T myTH 1 BpEMEHH JBUKECHMUS.

SABnenue nHepuuu. 3aKOH HEpUMU. B3auMoielicTBUE Tel Kak IpUIMHA U3MEHEHUS
CKOpPOCTHM IBM)KEHHS Tell. Macca Kak Mepa MHEPTHOCTH Tena. 1InoTHocThs BemecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00bEMA BEllleCTBA.

Cuita kak XapakTepucTuKa B3auMozeicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
M3mepenue Cuitbl ¢ TOMOIIBIO TMHAMOMETpA. SIBIE€HNE TATOTEHUS U cuiia TskecTh. Criia
TSKECTH Ha ApYyrux IaHerax. Bec tena. HeBecomocTs. CrioxkeHne cuil, HapaBIEHHBIX
no ogHou mpsimoil. PaBHomelctByromas cui. Cuna TpeHus. TpeHue CKOJbKEHHS U
TPEHUE NOKOsl. TpeHue B IpUpoOIe U TEXHUKE.

Jlemoncmpayuu
HaGnronenne MexaHM4eckoro IBM>KEHHUS Tela.
N3mepenne ckopocTy PSIMOIMHEHHOTO JIBUXKCHMUS.
HabGnronenue siBeHus: HHEPIUU.
Hab6nronenue u3meHeHus CKOpOCTH MPH B3aUMOCHCTBUU TEll.
CpaBHEHUE MacC 1O B3aUMOJICCTBUIO TEII.
CroxeHue cuil, HalIpaBJIEHHBIX 110 OJTHOW HPSIMOA.

JlabopamopHvie pabomul u onvimol

OrnpeneneHrue CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapUKa B XKUIKOCTH, MOJETH
AJIEKTPUUECKOTO aBTOMOOUJISI U TaK Jajee).

OmnpeneneHue cpeHEN CKOPOCTU CKOJIbXKEHUSI OpyCcKa WM IapuKa M0 HAKJIOHHOU
MJIOCKOCTH.

OnpeneneHre IIOTHOCTH TBEPOTO TENa.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (aedopmaiun) npy>KUHbI
OT MPHUJIOKEHHOU CHJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUSI CKOJIBKEHUS OT Beca Tefa
U XapakTepa CONMPUKACAIOIINXCA TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, S KUAKOCTEH M ra30B

HNanenne. CriocoObl yMEHBIICHHWS W yBENIWUYCHUS JaBiieHus. [laBmeHue rasa.
3aBUCUMOCTH JaBJIEHUS raza oT 00bEma, Temneparypsl. [lepenaya gqaBiaeHus: TBEPIbIMU
TeJIaMHU, JKHJAKOCTSIMU U razamu. 3akoH [lackans. IIHeBMaTMueckrne MaIIMHBI.
3aBUCUMOCTh JIaBJICHHUSI JKUJKOCTH OT TIIyOMHBL. [mapoctatuueckuii mapajokxc.
Coobmaromuecs cocyanl. [ 'nipaBinueckue MeXaHu3Mbl.

Atmochepa 3emumm u armocepHoe pgaBieHue. I[IpuuuHBI CyIIECTBOBAHMS
BO3yIIHON 000souku 3emiu. OnbiT Toppudennu. M3mepenue atmMochepHOTo



JaBJI€HUs. 3aBUCUMOCTbh aTMOC(EPHOro AABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 1715t U3MEpeHns aTMOCHEPHOTO TaBICHUS.

JlelicTBUE )KMIKOCTH M ra3a Ha IOTPYKEHHOE B HHUX TeNo. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Llemoncmpayuu

3aBUCUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenayda naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecs CoCy/bl.

I'mppaBnmyeckunii nmpecc.

[IposiBienue neicTBrus aTMOC(HEPHOTO TABICHUS.

3aBUCHUMOCTH BBITAJTKHABAIOIICH CHUIIBI OT 00bEMA MOTPYKEHHON YacTH Tea 1
MJIOTHOCTH >KHJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIICH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

VYcnoBue 1uIaBaHUS TeN: IUIABAaHWE WM TIOTPY)KEHHE Tel B 3aBUCHMOCTH
OT COOTHOIIICHUS TJIOTHOCTEHN Tela U KUIKOCTH.

JlabopamopHhwvie pabomul u onvimol

WccnenoBanne 3aBUCUMOCTH Beca Tella B BOAE OT 00BEMa MOrpyKEHHOU
B JKMJIKOCTh YaCTH TEJIA.

OrnpeneneHue BBITAIKUBAIONIEH CHUJIbI, JEUCTBYIOLIEH HA TENO, NOTPYKEHHOE
B KUJKOCTb.

[IpoBepka HE3aBUCHUMOCTM BBITAJIKMBAIOLICH CHWJbL, JCHUCTBYIOIIEH Ha TEJO
B JKHJIKOCTH, OT MAacChl Tea.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIbI, AEHCTBYIOIIEH
Ha TEJO B JKUJKOCTU, OT 00BEMA OTPY>KEHHON B KUJKOCTh YaCTH TeJIa U OT TUIOTHOCTH
KUJIKOCTH.

KoncTpynpoBanne apeomeTpa MM KOHCTPYMPOBAHME JIOJKH U OIpEIEIEHUE €€
IrPy30II0ABEMHOCTH.

Pa3znen S. PaGoTra 1 MOIIHOCTH. DHEPIrUs

Mexanuueckast padbota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblYar, O6JI0K, HAKIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecUs
ppiuara. [IpuMeHeHue mnpaBuiIa paBHOBECUS pblyara K OJOKY. «30JI0TOE MPaBUIIO»
mexanuku. KITJ[ mpocTeix mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckas >Heprusi. Kunetnueckas u noreHuuaibHas s1eprus. [IpeBpanieHue
OJIHOTO BHJIa MEXAHUYECKOMN SHEPTUH B APYTOW. 3aKOH COXPAHEHUS SJHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[IpuMepsl MPOCTHIX MEXAHNU3MOB.

JlabopamopHvie pabomul u onvimol

Onpenenenre pabOTHl CWJIBI TPEHUS TPU PABHOMEPHOM JBIIKEHUU Teja
110 TOPU30HTAIILHON TTOBEPXHOCTH.

HccnenoBanue ycinoBuil paBHOBECHS phluara.



N3mepenue KII/] Hak1OHHOM TJIOCKOCTH.
N3yueHne 3ak0Ha COXpAHEHUS] MEXaHUYECKOW SHEPTHM.

8 KUIIACC

Pa3neu 6. TensioBblie ABICHHSA

OCHOBHBIE ITOJIOXKEHUS MOJIEKYJIIPHO-KUHETHYECKON TEOPUH CTPOCHHMSI BEILIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJI. OTBITHI, TOATBEPKAAIOLINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKOM TEOPUH.

Monenn TBEpPHOro, KUAKOTO U  ra3zoo0pa3HOr0  COCTOSHUM  BEILECTBA.
Kpucramnnueckue u amopdubie Tena. OObSICHEHHE CBOMCTB Ta30B, XUAKOCTEH U
TBEPJBIX TEJI HA OCHOBE IOJIOKEHUI MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMadnBaHue
Y KaWJUIPHBIC ABJIECHUSA. TEIIOBOE PaCIIMPEHUE U CKATHE.

Temmneparypa. CBsA3p TeMnepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABMKECHHS YACTHLI.
Buytpennsia sneprus. CriocoObl M3MEHEHHsI BHYTPEHHEW SHEPIHH: TeIionepenada u
coBepuieHHe paboThl. Buael Temnonepenaud:  TEMIONPOBOAHOCTh, KOHBEKIUS,
U3IIy4YCHHUE.

KonuuecTtBo TtemnoTel. VYenbHas TEIIOEMKOCTh BelIECTBA. TemIooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca. [InmaBneHue m oTBepaeBaHuE
KPUCTAJUIMYECKUX BEIIECTB. YJenbHass TemjaoTra IuiaBieHus. IlapooOpasoBanue u
KoHaeHcauus. Mcmapenue. Kumnenue. VYaenbHas Terota nmapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPBI KUTIEHUSI OT aTMOC(EPHOTO TABJICHHUS.

BnaxuocTts Bo3ayxa.

OHeprus TOIJIMBA. Y 1eJIbHAS TEIJIOTa CrOPAHUSL.

[Tpunuune padoTs! TermoBsix apurareneil KIIJ[ remnoBoro neuratens. TemnoBbie
JBUTaTEIIA U 3aLUTa OKPYKAIOLIEH CPEbI.

3aKOH COXpaHEHMS U MPEBPALICHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Ha6nronenue OpoyHOBCKOTO JBUKEHUS.
Habmronenue nuddysun.
HaOnronenue siBjeHniA cMauyuBaHus U KAaOWUISPHBIX SIBJICHUH.
HaGnronenue TenioBoro pacimpeHus Tem.
N3menenue naBieHus raza TpH HM3MEHEHHMM O00bEMa M HarpeBaHUU WA
OXJIQXKICHHH.
[IpaBuia u3mMepeHus TeMIEpaTyphl.
Bunsl Tenonepenaum.
OxJtaxkieHue Npu COBEPILIEHUH PabOTHI.
HarpeBanue npu coBepiiieHn# pab0OThl BHEITHUMU CHUJIAMH.
CpaBHEHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
Habmronenne kuneHus.
Ha6nronenue moctossHCTBA TEMIIEPATYPhI TIPH TUIABJICHUU.



Mojenu TeIUIOBBIX ABUTATEIEH.

Jlabopamopnwsie pabomwl u onvlmol

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

OnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WM caxapa.

OnpITel MO0 HAOIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIAKOCTEH M TBEPABIX
TeJl.

Omnpenenenre 1aBieHus BO3AyXa B OAJUIOHE MITPUILIA.

OnbIThl, 1EMOHCTPUPYIOIIME 3aBUCHMOCTb JIaBJICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WA OXJIAXKICHHS.

IIpoBepka rumnoressl JIMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJOWMKA IKHJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HabutoieHne n3MeHeHus: BHyTPEHHEN SHEPTUU Tejla B pe3yJIbTaTe TeIIonepe1aun
U pabOThI BHEIIHUX CHUIIL.

HccnenoBanue siBiIeHHS TEINIOOOMEHA IMPU CMEUIMBAHUU XOJIOAHOW U ropsyei
BOJBI.

OmnpeneneHre KoOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpHU TEII00OMEHE
C HarpeThIM METAJUIMYECKUM LIWJINHIPOM.

Onpenenenue yneabHON TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanue nponecca UCHapeHus.

Ornpenenenre OTHOCUTEIBHOM BIIAJKHOCTH BO3AYXa.

Ornpenenenue yaenbHON TEIUIOTHI IUIABJICHUS JIbA.

Paznen 7. JnekTpuyecKkne 1 MATHUTHBIE SIBJICHUS

Onexktpuzanmsi Ten. J(Ba poma  AIEKTpUYECKUX 3apsaoB. B3ammopenctBue
3apsOKEHHBIX Teql. 3akoH KynoHa (3aBUCUMOCTD CHIIBI B3aMMOICHCTBHS 3apsHKCHHBIX TEIl
OT BEJIMYUHBI 3aPSJI0B U PACCTOSIHUSI MEXKY TEJIaMU).

OnekTpuueckoe moje. Hanpspk€HHOCTh  AiekTpuueckoro modsa.  [IpuHiun
CYyHEPHO3ULIMH JIEKTPUUECKUX TOJIEH (HAa KaY€CTBEHHOM YPOBHE).

Hocurenmn »snektpudeckux 3apsAnoB. OJNEMEHTAPHBIA DJIEKTPUYECKUN  3apsi.
Crpoenne atoma. IIpoOBOIHMKHM M OUANEKTPUKHU. 3aKOH COXPAHEHHUS DJIEKTPUYECKOTO
3apsna.

DJIEKTPUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHMS JICKTPUUECKOTrO Toka. IcTOuHMKH
MOCTOSTHHOTO  ToKa. JIeHCTBUSI DJIEKTPUUYECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUI TOK B XKHUJKOCTSIX U razax.

OnekTpuueckas uemnb. Cuiia Toka. DIeKTpuieckoe HanpsbkeHue. ConpoTUBIICHUE
IIPOBOJHUKA. Y IEJIIBHOE CONPOTUBIICHHE BellecTBA. 3akOH Oma Uil ydacTKa LENu.
[TocnenoBaTenbHOE U MapaUIEIbHOE COCTMHEHNE IPOBOJHUKOB.

PaboTa u MOIITHOCTH ANIEKTPUUYECKOTO TOKA. 3akoH JIxkoyns—Jlenna. DnekTpuieckue
IIEMU ¥ TOTPEOUTENH ICKTPUIECKOM dHEpruu B ObITy. KOopoTKoe 3aMbIkaHme.

[ToctostHHble MarHuThl. B3anMonencTBHE MOCTOSAHHBIX MAarHUTOB. MarHuTtHOE
noje. MaruuTHoe nojie 3eMJIM U €ro 3Ha4€HUe ISl KU3HU Ha 3emie. OnwIT Dpcerena.



MarautHoe 1oJie IIEeKTPUYECKOro Toka. IIpuMeHeHue 3IeKTpOMarHuTOB B TEXHHKE.
JleficTBE€ MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJEKTPOJIBUTaTeIb MOCTOSHHOTO
ToKa. lcnonb3oBaHWe DIEKTPOABHUraTresied B TEXHUYECKHX  YCTPOWCTBAX W
Ha TPAHCIOPTE.

Oneitel @apajnes. SBieHHE 3IEKTPOMAarHUTHOM wuHAyKuuu. IIpaBuino Jlenma.
OnexrporerepaTop. CrnocoObl NOMYyYEHUS JIEKTPUUYECKONW SHEPTUH. DJIEKTPOCTAHLUU
Ha BO300HOBJIIEMbBIX UCTOUYHUKAX SHEPIUU.

Jlemoncmpayuu
DNIEKTpU3aLUS TE.
JIBa pozia 3IEKTPUUYECKUX 3apsA0B U B3AUMOICHCTBUE 3apsKEHHBIX TEI.
YCTpOUCTBO U JIEUCTBUE IIEKTPOCKOIIA.
DnekTpocTaTUuecKast HHIYKIIHS.
3aKOH COXPaHEHUS JIEKTPUUECKUX 3aPAJIOB.
[IpoBOOHUKY U AUAIEKTPUKH.
MopaenupoBaHu€ CUIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TTOCTOSSHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUM TOK B JKUJIKOCTH.
["a30BbIH paspsa.
N3mMepenue CUilbl TOKa aMIIepMETPOM.
N3Mepenune 3eKTpUieCKOro HaIpsKeHUs. BOJIbTMETPOM.
Peoctar u Mara3uH CONpOTUBIICHHI.
B3auMoelicTBrE MOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHrue HEBO3MOKHOCTH Pa3/IeJICHUS MTOJIFOCOB MarHuTa.
MoennpoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneIT Opcrena.
MarHuTtHoe€ 1oJie ToKa. JJIeKTPOMAarHur.
JlelicTBHE MAarHUTHOTO TIOJIS1 HA IIPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEND MMOCTOSIHHOTO TOKA.
HccnenoBanue siBiieHUs 3EKTPOMArHMTHOM UHAYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTH HAIIPABJICHU MHAYKIIHOHHOTO TOKA OT YCJIOBUW €r0 BO3HUKHOBEHHS.
DJIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopmvie pabomwl u onwvimol
OnbITHI 110 HAOJTIOICHUIO SJICKTPU3AIIMU Tl HHIYKIIUCH U IPH COMPUKOCHOBEHHUH.
HccnenoBanue IeHCTBUS JIEKTPUUIESCKOTO MOJIS HA IPOBOJIHUKH U JUJICKTPUKH.
COopka u npoBepka padOThI JICKTPUUECKOHN MU MOCTOSHHOTO TOKA.
H3mepeHue u peryJIMpoBaHKe CHJIBI TOKA.
H3mepenue 1 peryaupoBaHue HAMPSHKCHHUS.
HccnemoBanne  3aBHCHMOCTH  CHJIBI  TOKa, HIYIIETO  4Yepe3  Pe3UcTop,
OT COTPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.
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OnbITel, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JJIEKTPUYECKOTO COMPOTUBIICHUS
IPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN TONEPEYHOTO CEUEHHS U MaTeprara.

[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MTPU MOCIEA0BATEIbHOM COEIMHEHUH
JIBYX PE€3UCTOPOB.

IIpoBepka npaBuna Uit CUIIbI TOKA MIPY NTAPAJUIEIBHOM COCIMHEHUH PE3UCTOPOB.

Omnpenenenre pabOThI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOIHOCTH AIEKTPUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.

HccnenoBanue  3aBUCHMOCTH  CWJIBI  TOKa, MAYLIEr0 4Yepe3  JIaMIIOUKYy,
OT HaIpPsDKEHUS HA HEW.

Onpenenenne KII/[ narpeBares.

HccnenoBanne MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yyenne MarHUTHOTO TMOJISI MOCTOSIHHBIX MArHUTOB MPU UX O0BETUHEHUU U
pa3aciICHUH.

HccnenoBanne neicTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENIKY.

OnbITel, JEMOHCTPUPYIOIIWE 3aBUCUMOCTh CHJIbl B3aWMOJICUCTBUSL KATYIIKU
C TOKOM UM MAarHWTa OT CUJIbI TOKA U HAIIPaBJICHUS TOKA B KaTyLIKE.

N3yuyenue neiicTBUS MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

KoHcTpynpoBaHnue u nu3yueHue padoThl JJIEKTPOABUTATEIS.

N3mepenune K111 anekTpoaBUrateibHOW YCTaHOBKHU.

OMNBITHI O UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIMU: UCCIIETOBAaHHE
WU3MEHEHUI 3HaYEHUs U HAIPaBJICHHUS] HHAYKIIMOHHOIO TOKA.

9 KUIIACC

Pasznen 8. Mexanuueckue siBJIeHUs

Mexannueckoe  aBwkeHME. MarepuanbHas — Touka. Cucrema  OTCYETA.
OTHOCHUTENIBHOCTh ~ MEXaHWYECKOI'O  JIBIDKEHMS. PaBHOMEpHOE  IPSIMOJIMHEHHOE
nBmkeHue. HepaBHOMepHOe mnpsiMoNMHENHOE IBWKEHHE. CpenHsss M MIHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHoyckopeHHOE mpsiMoiinHelHOe JBrkeHne. CBoOOAHOE TajieHuE.
OmnbiTel ["anunes.

PaBHOMepHOE JnBMKEHHME MO OKpykHOcTU. llepuox u wyacrora oOpalueHus.
JIunenHas u yrioBast cKOpocTu. LIeHTpoCcTpeMHUTEIBHOE YCKOPEHHUE.

[Tepseiit 3akoH Herorona. Btopor 3axkon Herorona. Tperuin 3akoH Hprotohna.
[TpuHIMII CYTIEPIO3ULINU CHUIL.

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

Cuna TsHKeCTU U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaICHUsI.
JBmxenue ninaner Bokpyr Connua. IlepBas xocmuueckas ckopocts. HeBecomocTs n
MEepErpy3KH.
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PaBHoBecue wmarepuanbHOM TOYKHU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJa C 3aKPEIUIEHHOM OChIO BpamieHust. MoMeHT cuibl. LIeHTp TshkecTn.

Nmnynsc Tema. M3MeHenne wummysnbca. MMiynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTuBHOE NBMKEHHUE.

Mexanuueckass pabota U MOUIHOCTb. PaboTa Cui TSDKECTH, YyOPYrOCTH, TPEHUS.
CBs13b 3HEepruu 1 padoThl. [loTeHIMaIbHAs SHEPTUs Tella, HOJHATOrO HaJl MOBEPXHOCTHIO
3emiu. [loTeHnManbpHas sHEpPrus cxkarou npyxuHbl. Kunetnueckas sHeprus. Teopema
0 KHHETUYECKON IHEPTHH. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPTUU.

Jlemoncmpayuu

Ha6nronenue MexaHu4ecKoro JBUKEHUS Tela OTHOCUTENLHO PAa3HbIX TEJ OTCUETA.

CpaBHeHUE IMyTel U TPACKTOPUI JBUKEHHS OJHOTO U TOTO K€ T€JIa OTHOCUTEIBHO
Pa3HBIX TEJ OTCUETA.

N3mepenune CKopoCcTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBUKEHUS.

Hccnenoanne npu3HaKkoB PaBHOYCKOPEHHOTO JIBUXKEHUSI.

HaOnronenue nBukeHUs Tela 0 OKPYKHOCTH.

HaGnronenne MexaHWYECKUX SIBICHUM, MPOUCXOISAIIMX B CHCTEME OTCUéTa
«Tenexxka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHUTEJIHHO KaOWHETa
(bu3HKH.

3aBUCUMOCTh YCKOPEHHS TEIa OT MACChl TeJla U JEUCTBYIOIIEH HA HETO CUJIBI.

Hab6nronenue paBeHCcTBa CHIT TTPU B3aUMOJICHCTBUM TETI.

N3MeHeHne Beca Tesa Mpu yCKOPEHHOM JBUKECHUM.

Ileperaua umIrynbca mpu B3auMOJEHCTBUH TEN.

[IpeoOpazoBanust SHEPTUH TTPU B3aUMOJICHCTBUU TEJL.

CoxpaHeHre UMITYJIbCa TPU HEYTIPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHne uMITyJibca Mpu a0COMIOTHO YIIPYTOM B3aUMOJICHCTBUU.

HaOntonenue peakTUBHOTO JBUKECHUS.

CoxpaHeHne MEXaHUYEeCKOM SHEPTHH MPU CBOOOTHOM IaJICHUU.

CoxpaHeHHEe MEXaHMYECKOM HSHEpPrudM IMpU [ABUKEHUHM Tela MOoJ ACHCTBUEM
MPY>KUHBI.

Jlabopamophvie pabomwl u onvimol

KoncTpynpoBanue TpakTa Jjisl pa3roHa U JaJbHEHIIEr0 PAaBHOMEPHOIO ABUKECHHUS
IapuKa Uiv TeJIEHKKH.

Omnpenenenue cpeHENd CKOPOCTH CKOJbXKEHUs Opycka WM ABWKEHUS IIapHKa
110 HAKJIOHHOM MJIOCKOCTH.

OrnpeneneHre YyCKOpPEeHHs Tejla MPU PaBHOYCKOPEHHOM JBIKCHUH IO HAKJIOHHOM
MJIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH MMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoTes3sl: €CiM MPU PABHOYCKOPEHHOM JBIKCHHHM 0€3 HavdaIbHOU
CKOpPOCTH MYTH OTHOCSITCS KakK PsiJi HEUETHBIX YHUCEII, TO COOTBETCTBYIOIIHNE MPOMEKYTKH
BPEMEHU OJIMHAKOBBI.
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HccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO
JTaBJICHMUS.

Omnpenenenre K03 GUIMECHTA TPEHUS CKOJTBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenne pabOTHl CHIIBI TPEHUS TMPH PAaBHOMEPHOM JBHKCHHH Teja
10 TOPU30HTAILHOM MOBEPXHOCTH.

Omnpenenenre pabOThl CUJIBI YIIPYTOCTH MPU MOABEME Tpy3a C HCIOJIB30BAHUEM
HETIOJIBMKHOTO U TIOJIBIYKHOTO OJIOKOB.

N3yueHne 3ak0Ha COXPAHEHHUS YIHEPTUU.

Pa3nen 9. Mexannueckue K0J1e0aHUA ¥ BOJIHBI

KonebarenbHoe nBumxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUM: TEpUOJ,
4acToTa, aMILIMTyna. MareMaTHYecKHuil M NpPYXXUHHBIM MasTHUKMU. lIpeBpameHune
SHEPIrUH NP KOJIEOATETLHOM JIBUKEHUH.

3aryxaromue koneOaHusi. BeiHykaeHHble konebanus. Pesonanc. Mexannueckue
BOJIHBI. CBOICTBA MEXaHWYECKHUX BOJH. IIponosnbHBIE M momnepedHsle BOJHBL. JlnuHa
BOJIHBI U CKOpPOCTb €€ paclnpocTpaHeHHs. MeXaHWdecKrue BOJIHBI B TBEPIOM TellE,
CEHCMHUYECKHE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbicOTa ToHa. Otpaxenue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Jlemoncmpayuu
Hab6nronenue xonebanuit Tes o1 JSHCTBUEM CUJIBI TSKECTH U CUJTBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
HaOnronenue BoIHYXICHHBIX KOJIEOaHUM U pe30HaHCa.
Pacnpoctpanenue npo0JibHBIX U MOTMEPEUHBIX BOJIH (Ha MOJIEIH).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

Jlabopamophvie pabomwl u onvimol

Onpenenenre 4acToThl U Mepuoia KoueOaH!l MaTeMaTHYeCKOro MasTHUKA.

OnpeneneHre 4acTOThI U MeproAa KoJiIeOaHUN NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTU MEPUOJA KOJEOaHWI MOJBEIIEHHOTO K HUTHU Ipy3a
OT JUIMHBI HUTH.

HccnenoBanne 3aBUCHUMOCTH Tepuojaa KojeOaHWH MPYKUHHOTO MasiTHHKA
OT Macchl Ipy3a.

[TpoBepka HE3aBHCUMOCTH MEepHo/ia KoeOaHuil Tpy3a, MOJBEIICHHOTO K HHTH,
OT Macchl rpysa.

OnbIThI, JEMOHCTPUPYIOUIME 3aBHUCHUMOCTh MEpHOAa KOJeOaHWH NpPYKUHHOTO
MasiTHUKa OT MAcChl Ipy3a 1 KECTKOCTH MPY>KUHBI.

W3mepenue yckopeHusi CBOOOIHOTO MaICHHUS.

Paznen 10. DiiekTpoMarHuTHOE 10J1€ M JIEKTPOMATHUTHBIE BOJIHBI
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DNEeKTPOMarHuTHOE nouie. DneKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX BosH. Illkama 3JeKTpoMarHUTHBIX BOJIH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

DneKTpoMarHuTHas mpupojia ceeta. CKopocTh cBeTa. BollHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiiCTBA AIEKTPOMArHUTHBIX BOJIH.
BomnHoBBIE CBOMCTBA CBETA.

Jlabopamopnwsie pabomwl u onvlmol
W3ydeHne CBOMCTB IEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIIBHOTO TelleoHa.

Paszpnen 11. CBeToBbIe ABJICHUS

JIyueBasg Mogmens cBerta. Mcrounuku ceera. IIpsMosMHENHOE pacnpOCTpaHEHHUE
ceera. 3atmeHusa ComHuma u JlyHel. Otpaxenue cBera. Ilmockoe 3epkaino. 3akoH
OTpa’KE€HUs CBETA.

IIpenomnenne cBeta. 3akoH mpenomieHus cBera. [lomHoe  BHyTpeHHee
OTpakeHue cBeTa. VICIOoJb30BaHKME MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX
CBETOBOJAX.

JIunza. Xox nmyueid B nuH3e. Onrtuueckas cuctema (oToarnmapara, MUKpPOCKONa U
Teneckona. ['ma3 kak ontuyeckas cuctema. bian3opykocTs U JanbHO30PKOCTb.

Pasznoxenue 6enoro csera B cnekTp. OnbiTel HetoToHA. Cr0KeHNE CTIEKTPaAIbHBIX
1BeTOB. Jlucnepcus cBeTa.

Jlemoncmpayuu
[IpssMonMHEHOE PaCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Toryuenune n300pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.
OnTHYeCcKU CBETOBO/I.
Xon nydei B coOuparolieit JImH3e.
Xoq JIydel B pacCEMBAOLIEN JIMH3E.
[Tonyyenue n300paxeHuil ¢ MOMOIIBIO JIMH3.
[Tpunuun peiictBus Goroanmnapara, MUKPOCKOIIAa U TEJIECKOIIA.
Mopenn riasa.
Pasnoxxenue 6enoro cBera B CIIEKTP.
[Tomy4yenue 0enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX LIBETOB.

JlabopamopHvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOTO JTy4da OT yTJia MMaJICHUS.
N3yuenune xapakTepuCcTUK N300paKeHUs MPEeAMETa B INIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCMMOCTH yTJia MPEJIOMIICHHUSI CBETOBOTO JIyda OT yTIJia MaIeHuUs
Ha TPAHMIIE «BO3TYX—CTEKIIO».
[Tonyuenne n300pa>keHU C MOMOIIBIO COOUPAFOIIICH JIMH3HI.
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Omnpenenenre GOKYCHOTO PACCTOSTHUS U ONITHYECKOH CHUITBI COOMPAIOIIEH JTUH3HI.

OMnBITHI 110 Pa3NOKEHUIO OEIOTO CBETA B CIIEKTP.

OnbITH 1O BOCHPUSTHIO I[BETA MPEAMETOB NPU MX HAOIIOJCHUU Yepe3 LIBETOBBIC
(UIBTPHI.

Pa3nen 12. KBanToBble ABJICHUA

Omnwitel Pezepdopna m mnanerapHas Mojaenb aromMa. Mogens aroma bopa.
Hcnyckanue u norsomeHue ceeta atToMoM. KBaHThI. JInHENYaThle CIIEKTPHI.

PanuoaktuBHOCTh. Allb(a-, 6eTa- 1 ramma-usnydeHus. CTpoeHre aTOMHOIO Sipa.
HyxiionHast Mmoaenb atomHoro siapa. M3otonsl. PagnoaktuBHeie npeBpamieHus. [lepuon
MOJIypacriajia aTOMHBIX SIAEP.

S nepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsI0BOIO U MACCOBOTO YHCENl. DHEPIHUs
CBSI3M aTOMHBIX sep. CBsA3b MAacChl M dHEpPruu. Peakuuum cuHTE3a W JEHEHUS SAEP.
Ncrounuku sHeprun ConHIa U 3BE3.

AnepHas »Hepretuka. JleWCTBUS pagUOAKTUBHBIX H3JIYYEHUH Ha JKHUBBIC
OpraHU3MBI.

Jlemoncmpayuu
CreKTpbl U3Ty4eHUs U TOTJIOMCHHS.
CreKTphl pa3IMYHbBIX Ta30B.
CnekTp Bojopo/a.
HaGnronenue tpekoB B kamepe Buiibcona.
PaboTa cu€Turka HOHU3UPYIOMINX U3TYyICHUH.
Perucrpatius u3iayyeHus IpUpOIHBIX MUHEPAJIOB U MTPOTYKTOB.

JlabopamopHvie pabomul u onvimol

HaGnronenue CrutoniHbIX ¥ TMHEWYAThIX CIICKTPOB M3TYUCHUS.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPTUM YACTHIIBI IO TOPMO3HOMY IIYTH
(o doTtorpadusm).

N3mepenne paaroakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAOIMA MOAYJIb

[ToBTOpPUTENBHO-00001IAIOMIMN MOJYJIb TpeJHA3HAYEeH ISl CUCTEMaTH3aluu U
00001IeHNsT TIPEAMETHOTO COJAEPKAHUS M OMbITa JACSITENbHOCTH, NPUOOPETEHHOTO
OpU M3YyYEHUU BCEro Kypca (HU3MKHU, a TaKkKe s TMOATOTOBKM K OCHOBHOMY
TrOCyJapCTBEHHOMY AK3aMeHY MO (U3HKE JJIsT 00YHArOIINXCSI, BRIOPABIIMX 3TOT YUEOHBIN
peaMer.

[Ipy w3ydYeHWH MAHHOTO MOMAYJSI PEATU3YIOTCS W CUCTEMATU3UPYIOTCS BHIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECTIeUMBAETCS MOCTIDKEHUE TMPEAMETHBIX H
MeTaIpeIMETHBIX TJIAHUPYEMBIX pe3yJIbTaToB oOyueHus, dopmupyercs
€CTECTBEHHO-HAy4YHasi TPAMOTHOCTb: OCBOEHHE HAyUHBIX METOJOB HCCJIEI0BaHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (DU3UUYECKUE SBIICHHUSI,
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IIPUMEHSIS TIOJIyYEHHBIE 3HAHMS, pEIIaTh 3aJa4d, B TOM YHCIE KAa4ECTBEHHBIE U
DKCIIEPUMEHTAJIBHBIE.

[IpyHIMNIHAIBHO NEATEIbHOCTHBIN XapaKTep JaHHOIO pa3/iesa peanu3yeTcs 3a CUET
TOT'0, YTO OOYUaIOILUECS BBITOIHSAIOT 33/1aHUs, B KOTOPBIX UM IIpEAIaraeTcs:

HA OCHOBE MOJIyUYE€HHBIX 3HAaHWN PACIIO3HABATh U HAYYHO OOBSACHATH (HU3MUECKUE
SIBJIEHUS B OKPYKAIOIIEH ITPUPOJIE U NTOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAyYHBIE METObI HCCIIECAOBAHNS (DU3HMUECKUX SIBICHUN, B TOM YHCIIE
JUISI IPOBEPKH TUIIOTE3 U TIOJyYECHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4dHbIE OCHOBbI HauOoJiee Ba)XHBIX JIOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEp, IPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IIPEBpAIICHUS U COXPAHEHUS BCEX W3BECTHBIX BHJIOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMUBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuyenne ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAMpPaBIICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX WU MPEIMETHBIX 00pa3oBaTEIbHBIX
pe3yibTaToB.

JIMYHOCTHBIE PE3YJbTATBI

B pe3ynbrare m3yudeHus (PU3MKH Ha yYpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
y oOyyaromierocs 0y1yT copMHUpOBaHBI CAEAYIOMINE TUYHOCTHBIE PE3YIbTaThl B YACTH:

1) naTpruoTH4YeCKOro BOCIIUTAHMSI:

IpOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUHCKOMN
(bu3nYeCcKoil HayKH;

[IEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(U3HUKOB,;

2) rpa:KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXKIEHUU OOIECTBEHHO-3HAUYMMBIX
U DTUYECKUX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUMN
bu3uKy;

OCO3HaHHUE BAXKHOCTU MOPAJIbHO-3TUYECKHUX MPUHIIMIIOB B AESTEIBHOCTU YUYEHOTO;

3) 3cTeTHY€eCKOro BOCIIUTAHUS
BOCIPUATHE OSCTETHUYCCKHX KaueCTB (PH3UYCCKOW HAyKd: €€ TapMOHHYHOTO
MIOCTPOCHHSI, CTPOTOCTH, TOYHOCTH, TJAKOHHYHOCTH;

4) HEHHOCTH HAYYHOT'0 IO3HAHMSA

OCO3HaHWE LIEHHOCTU (PU3MYECKOM HAYKHM KAaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOIIECH KYIbTYPHI;

pa3BUTHE Hay4yHOH JI0003HATEIBHOCTH, HWHTEpeca K HCCIEeI0BaTEIbCKON
NEATEIbHOCTH;

5) dopmupoBaHus KYJbTYPbI 310POBbsl U IMOLMOHAJIBHOTIO 0JIArONOJIYYHs:
OCO3HaHWE IIEHHOCTM  Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH MPaBHJI OE30MACHOTO TOBEJCHHS Ha TPAHCIIOPTE,
Ha JIOpPOrax, C MIEKTPUUECKUM U TEIUIOBBIM 000pYAOBaHUEM B JIOMAIITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO IMpaBa Ha OUIMOKY U
TaKOTO K€ MpaBa y JIPyroro 4eaoBeKa;

6) TpynoBoOro BocnuTaHus:

aKTUBHOE Y4YacTHE€ B PEIICHUW NPaKTUYECKUX 3a7ad (B pamMKax CeMbH,
00pa3oBaTeNbHOM OpraHMU3allud, TOpoja, Kpas) TEXHOJOTHUYECKOW U COLMaTbHOM
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIE U (PU3NUECKUX 3HAHUIA,

MHTEpeC K MPAKTUYECKOMY U3YUEHUIO MPodeccuii, CBSI3aHHbBIX C PUBUKOM;
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7) 3K0J10Tr14€eCKOr0 BOCIIUTAHMSA

OpUEHTAIMs HAa MPUMEHEHNUE (PU3NUECKUX 3HAHUU JJIsl PEIICHHs 3a/lad B 00J1acTH
OKpY>Karollen cpebl, INIAaHUPOBAHHUS MTOCTYIKOB U OLICHKUA WX BO3MOXKHBIX MOCIEACTBUM
JUISL OKPY’KAIOIIEN CPEbI;

OCO3HaHMeE TII00ATBHOT0 XapaKTepa SKOJOTUYECKUX MPOOIeM U TyTeH UX pellieHus;

8) ananTannu K U3MEHSAIOIMMCS YCJIOBHSM CONMAIBLHOM M IPUPOIHOI cpeabl:

NOTPEOHOCTh BO B3aWMOJICHCTBUU IPHU BBHITIOJHEHUU HCCIEAOBAHUN M MPOEKTOB
(bu3nYecKoil HaNPaBIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

MOBBILICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JeSTeIbHOCTD;

noTpeOHOCTH B GOPMUPOBAHUN HOBBIX 3HAHUI, B TOM YHuCie (OPMYIUPOBATH HJIEH,
MOHSTHS, TUIIOTE3bI O PU3NIECKUX O0BEKTaX U SIBICHUAX;

OCO3HaHHE JE€PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acTH
busuKy;

IUIAaHWPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUM HOBBIX (PM3MUYECKUX 3HAHUU;

CTpEMJICHHE aHAJIU3UPOBATh U BBIABIISATH B3aWMOCBS3H IPUPO/IbL, O0IIECTBA U
YKOHOMHUKH, B TOM YHCJI€ C UCIIOJIb30BaHNEM (DU3HUECKUX 3HAHU,

OILICHKA CBOMX JIEHCTBUH C YUETOM BIMSHHUS HAa OKPYXKAIOIIYIO CPEIY, BOZMOXKHBIX
r7100aJIbHBIX MTOCJIECTBUI.

METAINIPEIMETHBIE PE3YJIbTATDI

B pesynbraTe OocBOEHMS MpOrpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi 'y  oOywatomerocs  OyayT  chOpMHpPOBaHBI  METaNpeIMETHbIE
pe3ynbTaThl, BKIIOUYAIOIIME ITO3HABATENbHbIE YHUBEpCAJbHbIE Y4eOHBIC EHCTBHUSI,
KOMMYHUKATHBHbBIE YHUBEPCAJIbHbIC YUeOHbIC IEHCTBUS, PETYJISATUBHBIE YHUBEPCAIbHbBIE
y4eOHbBIC ICHCTBUS.

Ilo3HaBaTesibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble Jjoruyeckme 1eMCTBUSA:

BBISIBIISAT W XapaKTEPU30BaTh CYIICCTBEHHBIC IMPU3HAKKH OOBCKTOB (SIBJICHHH),

yCTaHABJIMBAThH CYIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMN, OCHOBAHUS
JUTs1 000OIIIEHUSI M CPABHEHMUS;

BBISIBIISATH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEYHS B pacCMaTpUBAEMbIX (aKTaxX, JTaHHBIX
Y HAOJTFOICHHSX, OTHOCSIIIUXCS K (PU3MUECKUM SBJICHUSIM;

BBISIBJISATh TIPHYMHHO-CIIC/ICTBCHHBIE CBSI3HM NP M3YYCHUN (PU3NUYECKHUX SBJICHUHN U
MPOIIECCOB, JENaTh BBIBOJBI C HCIIOJIH30BAHUEM JICTYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIFOUCHHH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3IX (PU3NICCKUX BEIUYHH,

CaMOCTOSTENIbHO BBIOMpATh CHOCO0 pemieHnus ydeOHOW (u3MUecKo 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIICHUS, BHIOOP HAaMOOJIEe MOIXOAIIETO C YYETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).
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Bba3oBnble ucciaenoBatreJabCKHe JeCTBUA:

WCIIOJIB30BaTh  BOIMPOCHl KaK HWCCIAEAOBATEIIbCKUN WHCTPYMEHT TIO3HAHMUS;

IPOBOJUTH [0 CAaMOCTOSITEILHO COCTABICHHOMY IUIAHY OIBIT, HECJIOKHbBIN
bu3MUeCKUl AKCIEPUMEHT, HEOOJbIIOe UCCIeAOBaHHEe (DUINYECKOTO  SIBJICHUS;

OLICHMBATh HA IPUMEHUMOCTH U JOCTOBEPHOCTh MH(GOPMALINIO, TOJIYYEHHYIO B X0J1€
WICCJICIOBAHUSI MJTH DKCIICPUMEHTA,;

CaMOCTOSATENbHO (OPMYIHPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yibTaTam
MIPOBENEHHOTO HAOIIOACHUS, OTIBITA, NCCIICIOBAHNUS,

MIPOTHO3MPOBATh BO3MOXKHOE JaNbHEWINEe pa3BUTHE (U3HYECKUX IPOIECCOB,
a TakKe BBIIBUTATh NPEANOJIOKEHHUS OO0 WX pa3BUTHH B HOBBIX YCJIOBHUSX U
KOHTEKCTaXx.

Pabora ¢ undpopmanumeii:

MPUMEHATh Pa3IMYHbIE METOAbl, WHCTPYMEHTHl W 3alpoChl MpPU TOUCKE
U 0TOOpe MHpOpPMALUU WM JAHHBIX C YUYETOM IpeNIOKEHHOW ydeOHOH (usmueckoi
3aJ1a4u;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U  HMHTEPIPETUPOBATH  MH(POPMALHIO
Pa3IMYHBIX BUOB U (POPM MpEACTaBICHUS;

CaMOCTOSATENIbHO BBIOMPAaTh ONTUMAIBHYIO (POpMY MpeACTaBICHUs] HHPOpMALUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJa4d HECIIOKHBIMH CXEMaMH, JAHarpaMMaMiy, HWHON
rpaduKoil 1 ©X KOMOMHAIIUAMH.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE HeCTBUS:

B X0JI€ OOCYXJIeHHs Y4eOHOro marepuaiia, pe3yibTaToB JIA0OPATOPHBIX pPadboOT
U TPOEKTOB 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl W BBICKA3bIBAThH
UJeH, HalleJICHHbIE Ha peIIeHHe 3aJaud W TMOAJep)KaHue OyarokenareabHOCTH
OOIIICHHS;

COTIOCTABJIATh CBOM CYXKJICHUSA C CYXACHUSIMH JAPYTUX YYaCTHHKOB JHAJIOTa,
0OHapyKUBaTh PA3IMUME U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUChMEHHBIX TEKCTaX;

nyOJUYHO TIPEACTABNIATH PE3YIbTaThl BBIMIOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, TIPOCKTA).

MOHUMATH U UCIIOJIb30BaTh PEUMYIIECTBa KOMAHIHOM U HHIMBUyaTbHOU PabOThHI
IIPU PELICHUU KOHKPETHOU (pU3ndeckoil mpoOiemsl;

MPUHUMATh II€JIM COBMECTHOW JESITEIIbHOCTH, OPTaHW30BBIBATh JEHUCTBUS 1O €€
JOCTHKEHHIO: PACIPENIesITh POJIU, 00CYXAAaTh MPOLECCHl U PE3ybTaThl COBMECTHOU
paboThI, 00001aTF MHEHUS HECKOJIBKUX JIFOJICH;

BBITIOJIHSTH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JIEUCTBUSI C IPYTUMHU WICHAMHA KOMAH]IbI;

OIICHMBAaTh KAauyeCTBO CBOET0 BKJIaga B OOMMIA TPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIEHO C(POPMYITHPOBAHHBIM YIaCTHUKAMU B3aUMOICHCTBUSI.
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PerynsiTuBHble YHUBepPCaJbHbIE Y4eOHbIe HeMCTBUS
Camoopranusanus:

BBISIBIIATH TMPOOJEMBI B JKM3HCHHBIX UM YyUYEOHBIX CHTYaIUsAX, TPEOYIOITNX
JUTsl pelieHus: PU3nYecKux 3HaHUM;

OPUEHTUPOBATHCA B PA3IUMYHBIX MOJAXO0AaX MPUHATUS PEUICHUN (MHAUBUIYATbHOE,
MPUHATHE PEILICHUS B TPYIIE, IPUHITUE PEIICHUHN TPYIINON);

CaMOCTOSITENIbHO COCTABJISITh QITOPUTM pelieHus: (pU3ndeckoi 3ajlayu WiM IiaHa
UCCJIEIOBAHUS C YYETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpejiaraéMble BapUaHThI PEIICHHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYyalluy U MIpejiarath jiaH e€ n3MEHEHMUS;

OOBSICHATh NMPUYUHBI JOCTHKEHUS (HEAOCTHXKEHUS) PE3yJIbTaTOB JEATEIIHbHOCTH,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JICITEIBHOCTh (B TOM WYHCJIE€ B XOJ BBIIOJIHEHUS
(GU3MYEeCKOro HCCIEOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIMXCS CUTYaI[ui, yCTAaHOBJIECHHBIX OITMOOK, BOSHUKIINX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa LIETU U YCIOBUSIM.

CTaBUTh ce0d Ha MECTO JAPYroro 4YejJoBeKa B XOJ€ Clopa WIH JIHCKYCCHH
Ha HAYy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHUKY JIPYTroro.

pU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pemieHUH (U3NYECKUX 3a7a4 WU
B YTBEP)KJICHUSX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHiy oOyuenus B 7 Kjacce IpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 0OYHAIOIITUXCSI YMEHUI:

UCIIOJIb30BaTh TOHATHUS: (PU3NYECKHE M XHUMHYECKUE SIBJICHUS, HAOJIOJEHNE,
HKCIIEPUMEHT, MOJIETb, TUNOTE3a, €IUHUIIBI (PU3NYECKUX BEIMYMH, aTOM, MOJICKYJa,
arperatHble COCTOSIHUS BellecTBa (TBEpAOE, KUIKOE, raz000pa3HOe), MEXaHUUYECKOE
NBIDKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSIMOJUHEHHOE),  TPACKTOpHS,
paBHOJEUCTBYOIIAs Ccwmi, jAedopmarus (ympyras, IUIaCTUYECKas), HEBECOMOCTb,
COO0UIAOUINECS COCY/IbI;

paznmuuath sBieHUS (qudQys3us, TEMIOBOE JABWKCHHE YacTHI[ BEIIECTBa,
paBHOMEPHOE JIBMXCHHUE, HEPABHOMEPHOE JIBIDKCHHE, WHEPIIHS, B3aUMOJICHCTBUE TET,
paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCBhIO BpAIllCHUs, Meperada IaBJICHUA
TBEPIABIMH TEJIaMH, XHUIAKOCTIMU M Ta3aMH, aTMOC(EPHOE JaBJICHHWE, TUTaBaHUE Tel,
MPEBPAIICHUS] MEXAaHUYECKOW IHEPTrUu) TO OMUCAHUI0 HMX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SIBICHHE;

pacmo3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUCCKUX SIBICHHA B OKPYKAIOIIEM
MUpE, B TOM Yncie (GU3NIECKUE SBICHUS B IPUPOJIC: IPUMEPHI JBUKEHUS C Pa3TMUHBIMU
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CKOPOCTSIMM B XMBOM W HEXHUBON IPUPOAE, NEHUCTBHE CWIBI TPEHHUS B NPUPOJE U
TEXHHUKE, BIUSHUE aTMOC(EpHOro IaBICHHUS Ha JXKUBOM OpraHu3M, IJIaBaHUE pbIO,
phIYark B TEJI€ YEJIOBEKA, MPU 3TOM MEPEBOJUTH NMPAKTUYECKYIO 3a/1adyy B YUYEOHYIO,
BBIJIETISATh CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHU;

OMUCHIBATh HW3YYCHHBIE CBOMCTBA Tel W (PU3MUECKHE SIBICHUSA, HCIIOJIb3Ys
(¢uznuyeckue BeIMUMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMS, IIyTh, CKOPOCTH,
CPENHsIsl CKOPOCTh, CUJIa YIIPYTOCTH, CHIJIA TSDKECTH, BEC TeJa, CUJIA TPEHUs, JaBICHUE
(TBEpHoro Tema, KHUIKOCTH, Ta3a), BBITAJIKMBAIONIAs CUJa, MeXaHuWdeckas paboTa,
MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbl, KOX(QQUIMEHT IOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETHYECKas U MOTEHLMAJIbHAS SHEPTHs), IpU OMHCAHUM IPABHIBHO
TPAKTOBATh (PU3NUYECKUIN CMBICI UCIOIb3YyEMbIX BEJIMUMH, UX 0003HAYEHUS U €IUHULIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOAUTh (POPMyIbI, CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTMMHU BEIUYMHAMH, CTPOUTH TIpapUKA HU3YYEHHBIX 3aBHCHMOCTEU
(u3NYECKUX BETUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHUS U MPOIECCHI, HUCIOJIb3YS
IpaBUia CIOKEHUs Cui (BIOJb OJHOW mpsiMoi), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbryara (0J0Ka), «30J10TOE MPABUII0» MEXAHUKHU, 3aKOH
COXpaHEHUs] MEXAaHWYECKOM HSHEPruu, MpU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIMChIBATh €70 MAaTEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3MYECKHE SIBJIICHUS, NPOLECCHl U CBOMCTBAa TEJ, B TOM YHCIE H
B KOHTEKCTE€ CHUTyallud [PAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE M3 1—2 JOTMYECKUX IIaroB
¢ onopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUECKUX SBJICHUM, PU3HMUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3amadd B 1—2 AEHCTBUSA, MCMOJIB3YyS 3aKOHBI U (DOpPMYIIbI,
CBSI3BIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M 3allMChIBATh
KpaTKOE YCIIOBUE, MOJACTaBIATh (PU3NYECKHE BEIWYMHBI B (DOPMYJbl M MPOBOJUTH
pacy€Thbl, HAXOIUTh CIPABOYHBIC TAHHBIE, HEOOXOAUMBIE JIJISl PEIICHMS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJIYYCHHON (PU3NYECKON BETUYNHBL

pacrno3HaBaTh MpPoOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIM (U3HYECKUX
METOJOB, B OIKMCAaHWUU HCCIEIOBAHUSA BBIICIATh NPOBEPSIEMOE MPEAIIOIOKEHHUE
(runoresy), pa3nIuyaTh U HHTEPIPETUPOBATH MOJTYUYEHHBIN Pe3yJIbTaT, HAXOAUTh OLTUOKH
B XOJI€ OIIBITA, JAENaTh BBIBOJBI IO €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OIBITHI TIO0 HAOTIOEHUIO (U3UUYECKUX SBICHUN WM (PU3MUECKHUX
CBOMCTB Ted: GOPMYJIMPOBATH NMPOBEPSEMbIE IMPEANOIOKEHUSI, COOUPaTh YCTAaHOBKY
U3 MPEAJIOKEHHOTO 000pYA0BaHMs, 3aIIMCHIBATh X0/ ONbITAa U (POPMYJIMPOBATH BHIBOBL;

BBITIOJHSATH MPSMbIE U3MEPEHUSI pACCTOSIHUS, BPEMEHH, MacChl Tella, 00bEMa, CUITBI
U TEMIEpaTyphl C UCIOIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHusi MpUOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJUTH UCCIEAOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEJIMYUHBI OT APYrou
C UCTIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH TyTH PABHOMEPHO JIBHKYIIETOCS
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TeJla OT BPEMEHM JBUKECHHMS TE€Jla, CUJIbl TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TET H HE3aBUCHUMOCTA CHJIBI TPEHUS OT IUIOMIATH
CONPUKOCHOBEHUSI TEJ, CWJIbI YIPYTrOCTU OT YJUIMHEHUSI MPY>KUHbBI, BHITAIKUABAIOLIEH
CUIbl OT 00bEMa MOTpYKEHHOW YacTU Tella M OT IUIOTHOCTH KUIKOCTH, €&
HE3aBUCUMOCTH OT IJIOTHOCTH Te€JIa, OT TIIYOWHBI, Ha KOTOPYIO IMOTPY>KEHO TEJI0, YCIOBUI
IJIaBaHUs TEJ, YCIOBUM paBHOBECHUsS pbluara M OJIOKOB, y4acCTBOBATh B IJIAHWUPOBAHUU
y4eOHOI0 HCCIEIOBaHUsA, COOMpaTh YCTAHOBKY M BBIMIOJHITH W3MEPEHHS, CIEAys
MPEMIOKCHHOMY — TUIaHy, (PUKCHpPOBATh pe3yJabTaThl IMOJYYCHHOW 3aBUCHMOCTH
bu3MUecKuX BEIUYMH B BUJIE MPEAJIOKEHHBIX Ta0iMIl U rpaduKoOB, JeJaTh BBIBOJbI
MO pe3yJibTaTaM UCCIICIOBAHMUS;

MPOBOJIUTHh KOCBEHHBIC M3MEPEHUS (U3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUJKOCTH U TBEPAOTO Teja, CUJa TPEHHUS CKOJILKEHUS, JaBJICHUE BO3IyXa,
BBITAJIKMBAIOIIAS CHJIA, IEWCTBYIOIIAs HA MOTPY>KEHHOE B )KUJIKOCTD TEJO, KOAYPDUIIUEHT
MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIAEAYS MPEII0KECHHON HHCTPYKIIMU: TIPU
BBITIOJIHEHUU HM3MEPEHUN COOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYUCISATH
3HAYEHUE UCKOMOU BEJUYUHBI;

coONI01aTh MpaBWIa TEXHUKU OE€30MaCHOCTH Mpu padore ¢ JabopaTOPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMUIIBI JIEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIONIUECS COCYbI, OapOMETp, phluar, MOABUKHBIN U
HEMOIBM)XHBIN OJIOK, HAKJIOHHASI TNIOCKOCTH;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOW Ha MX ONHcaHus (B TOM YHCIIE: MOAIIUIHUKH, YCTPONCTBO
BOJIONIPOBO/Ia, THUIPABIUYECKUN Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), UCIOJb3ysl 3HAHUS O CBOWCTBAX (PU3MYECKUX SIBICHUN W HEOOXOIUMbIE
dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHl (HAXOAUTh HHGPOPMALUIO O TPHUMEpPax) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3MUECKMX 3HAHWM B TOBCEIHEBHOM KHU3HU I OOECredeHUs
O0e3omacHOCTH Mpu OOpamieHuH C NOpubopaMM M TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUS 370POBBS U COOTIOICHHSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH
cpene;

OCYILIECTBIISAITh OTOOP HUCTOYHUKOB HHGpoOpMmanuu B MHTepHETE B COOTBETCTBUU
C 33/IaHHBIM OMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPaBHEHUS
Pa3IMYHBIX MUCTOYHUKOB BBIACIATH MHPOPMAIUIO, KOTOpasl SBISETCS MPOTUBOPEUUBOM
WM MOXKET OBITh HEJIOCTOBEPHOM;

WCIIOb30BaTh TPU  BBIMOJIHEHUU YUYE€OHBIX 3aJaHUM  HAYYHO-TIOMYJISPHYIO
auTepatypy (HU3UUECKOTO COACp)KaHMS, CIPaBOYHBIE MaTepHUalbl, PECYpChl CETH
WUuTepHer, BuageTh mnOpuéMamMu KOHCIICKTUPOBAHHUS TEKCTa, MPeoOpa3OBaHUS
nH(pOpMaIKU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKHUE MUChbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
2—-3 ncTouHUKOB WHGOPMAITHU (HU3UIECKOTO COJIePKaHMs, B TOM YUCIIE MyOIMIHO
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nenath KpaTkhe cOooOIEeHUs O pe3ysibTaTax MPOEKTOB MM Y4eOHBIX HMCCIIEIOBAaHUM,
IIPU 3TOM I'PAMOTHO MCIOJIb30BAaTh M3YUYEHHBIM MOHSATUIHBIA anmapaT Kypca (QU3UKH,
COMPOBOXKIATh BBICTYIUJICHUE MPE3CHTAIUEH;

IIPY BBITTOJIHEHUH YYEOHBIX IPOCKTOB U UCCIIEAOBAHUM pacipenensiTh 00s3aHHOCTH
B IPYIINE B COOTBETCTBUM C TIOCTABJICHHBIMU 33J]a4aMU, CICAUTH 3a BHITTOJIHEHUEM I1JIaHa
JNEUCTBUN, AaJIeKBaTHO OIICHUWBATh COOCTBEHHBIM BKJIAJ B JACSTEIBHOCTb TPYMIIbI,
BBICTpPaNBaTh KOMMYHUKAaTUBHOE B3aMMOJICUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLTUX.

K koHmy oOyuenus B 8 Kjiacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYJAIOIITUXCSI YMEHHUI:

MCIIOJIb30BaTh MOHATHUA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE ABUKEHHUE aTOMOB U

MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U aMOpdHBIE Tena,
HACBIIIEHHBIN U HEHACBIIICHHBINA Map, BIAXKHOCTh BO3yXa, TEMIEpPaTypa, BHYTPEHHSIS
SHEPrusl, TEIUIOBOM JIBUTATENb, AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl, SJIEKTPHUIECKOE
0JI€, MPOBOJHUKYU U AUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

pasnuyaTh sSBJICHUS (TEIUIOBOE pACIIMPEHUE U CHKAaTHe, TeIIonepeaaya, TerIoBoe
paBHOBECHE, CMaYMBaHHWE, KalWUISAPHBIE SBJICHUSA, WCIAPEHHE, KOHICHCALUS,
IJIaBJICHUE, KpUCTAILTU3aIUs (oTBepaeBaHue), KUIIEHUE, Terionepeaayda
(TeTIONPOBOTHOCTh, KOHBEKIIHS, U3ITyUYECHUE), AICKTPU3ALUS TeJl, B3aUMOCHCTBUE
3apsiiOB, ACHCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEVCTBUE
MarHuTOB, ACHCTBHE MAarHUTHOTO IOJISI Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHIYKLMS) TIO ONMCAHUI0 HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UYECKOE SBJICHHUE;

pacno3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3WYECKUX SIBICHUN B OKPYXKAIOIIEM
MHUpE, B TOM 4YHCJI€ (PU3NUECKHE SIBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSIKCHHUE U
KaNWUISIPHBIE SIBJIEHUS B MPUPOJIE, KpHUCTAIbl B mpupoae, uziydeHue ColHIa,
3amMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHETa,
IIEKTPUUECKUE SBICHUS B aTMOCGepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE
noJie 3eMiiu, apeid MoITOCOB, PO MATHUTHOTO TOJIS JUIsl )KU3HU Ha 3emiie, MOJISpHOe
CUSHUE, TPU OSTOM TMEPEBOAUTH MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIJICTSATh
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NYECKUX SBICHUN;

OMKCHIBATh HW3YYCHHBIE CBONCTBA Tl U (U3HYECKUE SBJICHHS, HCIOJb3YS
dbu3nUeckue BEIUYUHBI (TeMIeparypa, BHYTPEHHSSI DHEPrusi, KOJUYECTBO TEIIOTHI,
yJelbHasi TEIIOEMKOCTh BEILECTBA, YAENbHAsA TEIUIOTA IUIABJIEHUS, YJIeJbHAS TEIUIOTa
napooOpa3oBaHusl, yAelbHAs TEIJIOTa CrOpaHUsl TOIUTHBA, KOX(MOUIIMEHT MOJE3HOTO
JICUCTBHS TEIJIOBOM MAILIMHBbI, OTHOCHUTENIbHAS BJIAKHOCTHh BO31yXa, 3JEKTPUUYECKUU
3apsiji, CUJIa TOKa, JIEKTPUUYECKOE HANPsHKEHUE, CONPOTUBIIEHUE TPOBOAHUKA, YIAEIBLHOE
COTIPOTUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTH JIEKTPUUYECKOTO TOKA), IPU ONMKCAHUU
MPaBUIBLHO TPAKTOBATh (M3MYECKUN CMBICT HCIOJIB3YEMbIX BEIWYUH, 0003HAUYCHUS U
CeAUHUIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIUE JIAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTMMH BEJIUYMHAMHU, CTPOUTH TpaduKH H3yYEHHBIX
3aBUCUMOCTEN (U3UUECKUX BEIINYNH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHMSI U MPOLIECCHI, HUCIOJIb3Ys
OCHOBHBIE IIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpUM CTPOCHHMsI BEILECTBA,
IPUHIUI CYNEPIIO3UIIMH MOoJIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPAHEHHMS 3apsja,
3akoH OMa g yyacTka 1enu, 3akoH Jxoyns—J/IeHna, 3ak0OH COXpaHEHHWs SHEPIHH,
IIPY 3TOM J]aBaTh CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3aIIMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATH (PU3UYECKHE MPOIECChl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallUll  IPaKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:  BbIABIATb  IIPUYMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH 00BACHEHUE U3 | —2 JTOTHMUECKUX I1aroB ¢ Onopoiut Ha 1-2
U3YYEHHBIX  CBOMCTBa  (DU3MUECKUX  SIBICHHUH, (U3NYECKUX  3aKOHOB  WIU
3aKOHOMEPHOCTEM;

pemath pacu€THbIC 3aJauyd B 2—3 JEHCTBUS, HCHOJIb3Ys 3aKOHBI M (OPMYIIBI,
CBSI3BIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M 3allMChIBATh
KpaTKO€ YCJIOBHE, BBISBISATH HEIOCTATOK JAHHBIX JJISl PEIICHHs 3a]layd, BbIOMpATh
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE /1JIsl €€ PEIICHNUs, IPOBOIUTh PaCUETH U CPAaBHUBATH
MOJy4YE€HHOE 3HaUEHUE (PU3NYECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (PU3UUECKUX
METOJOB,  HCIIOJb3Yys  OIIMCAHME  MCCIENOBAaHUs,  BBIIACIATH  IPOBEPIAEMOE
IIPEANOJIOKEHNAE, OLECHUBATH IPABUIBHOCTh IOPSAKA IIPOBEICHHS HWCCICAOBAHMUS,
JIEJaTh BBIBOJIBI;

IPOBOJUTH ONBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIN (PU3NUECKUX
CBOMCTB TeJ (KanWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JJABJICHUSI BO3/lyXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCTHIBAHMS U HAIPEBAHMS IPU M3IYyYEHUU OT IBETa
u3Nydaome  (MOrjolammnie) MOBEPXHOCTH, CKOPOCTh  HCMAPEHUs  BOAbI
OT TEMIIEPATYPhbl KUAKOCTH W IUIONAAM €€ IOBEPXHOCTH, JJIEKTPHU3ALUS TEN U
B3aUMOJICUCTBUE AIIEKTPUUYECKUX 3aps0B, B3aHMMOJEHCTBHE IOCTOSHHBIX MAarHHUTOB,
BU3YyaliM3alisl MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, ACHCTBUS MarHUTHOTO MOJIS
Ha MPOBOJAHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHMWTa, CBOMCTBA 3JIEKTPOJBUIATENS
IOCTOSTHHOTO TOKa): (OpMYyJIUPOBATh MPOBEPSEMbIE MPEANONIOKEHUS, COOUpPATh
YCTaHOBKY U3 MPEI0KEHHOTO 000PYI0BaHUs, ONUCHIBATH X0 ONbITa U (POPMYIUPOBATH
BBIBOJIBL;

BBINIOJIHATHh MpPSMbIE HU3MEPEHUS TEMIEpPaTypbl, OTHOCUTEIbHOW BIIAKHOCTH
BO3/lyXa, CUJIbl TOKAa, HANpPsDKEHHsS C MCIOJb30BAHMEM AHAJIOTOBBIX INPUOOPOB U
JaTYNKOB (PU3NYECKUX BEJIMYUH, CPABHUBATh pE3YyJIbTaTbl HU3MEPEHUN C YUYETOM
3alaHHOM a0COJIFOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOU BEIMYUHBI OT JIPYTOM
C HCMOJb30BAHUEM IPSMBIX M3MEPEHHI (3aBUCHMOCTb COINPOTHBIIEHHS IPOBOJHUKA
OT €r0 JUIMHBI, IUIOLIAH1 ITONIEPEYHOT0 CEYEHHUsI U YIEIIBHOTO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHUKA, CUJIBI TOKA, UAYILIErO Yepe3 NPOBOJHUK, OT HAIIPSLDKEHUS Ha IPOBOJHUKE,
VCCJIEIOBAHNUE IIOCJIEA0BATEIBHOIO W MMApaJUIEIbHOIO COEIWHEHUN IPOBOJIHUKOB):
IUTAHUPOBATh HCCJIEI0BAaHUE, COOMPATh YCTAaHOBKY W BBIMOJHATH MU3MEPEHHUS, CIEIYs

24



NPEJIOKEHHOMY I1J1aHy, (PMKCUPOBATHh PE3yJIbTAThl MOTYYEHHON 3aBUCMMOCTH B BUJIE
TabnuI U rpaduKoB, A€TaTh BHIBOBI IO Pe3yabTaTaM HCCIEAOBAHNUS;

IPOBOJUTH KOCBEHHbIE U3MEpPEHUS HU3NUECKUX BETUYHH (yAeNIbHas TeII0EMKOCTh
BEIIECTBA, CONMPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JIEKTPHUUYECKOTO TOKA):
IUIAHUPOBATh HM3MEPEHUs, COOMpaTh OKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYS
PEI0KEHHON HHCTPYKIIMHU, U BBIYUCIIATH 3HAYCHUE BEIMYUHBI;

coOMroaTh MpaBuUja TEXHUKH O€30MacHOCTH Npu padboTe ¢ JTabOpaTopHBIM
000opyI0BaHUEM;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpOM Ha MX OmMHUCaHUs (B TOM YHMCJE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETpP, TMapoBas TypOMHA, aMIepMETp, BOJBTMETP, CUETUHK IIIEKTPUUECKON
DHEPrUH, DIEKTPOOCBETUTENbHbIE NPUOOPHI, HAarpeBaTeNbHbIE JIIEKTPONPUOOPHI
(mpuMepbl), DIEKTPUUECKUE TMPEAOXPAHUTENH, SJICKTPOMATHHUT, SJICKTPOIABUTATEIb
MOCTOSTHHOTO TOKAa), HCIOJB3yS 3HAHHS O CBOWCTBAaX (DM3MUECKUX SBICHUN U
HEe00X0auMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U HW3MEPUTENbHBIE MPHUOOPHI
10 CXEMaM U CXEMATUYHBIM PUCYHKaM (3KUJKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JIBUraTellb BHYTPEHHETO CTOpPaHUsi, 3JEKTPOCKOIN, PEOCTaT), COCTaBIATh
CXEMBbI AJIEKTPUYECKUX LIETENW C MOCIEeN0BATEIbHBIM U MapajuleIbHBIM COCAUHEHHEM
3JIEMEHTOB, pa3inyas ycJI0BHbIE 0003HAUECHHUSI 3JIEMEHTOB 3JIEKTPUUECKUX LIETICH;

OPUBOJUTH TPUMEPHl (HAXOAUTh HWHGOPMAIUMIO O TpPUMEpax) MPAKTUUYECKOrO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUI B TOBCEIHEBHOM KHU3HU Uil oOecredeHus
0€30MacHOCTH ITPH OOpaIllEeHUH C TPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMU, COXPAaHEHUS
3JI0POBBS U COOTIO/IEHHSI HOPM 3KOJIOTUUECKOTO MOBEICHUS B OKPYIKalOIIEH Cpeie;

OCYIIECTBIIATh MOUCK HMH(popManmu (u3NYECKoro conaepkanus B HHrepHere,
Ha OCHOBE UMEIOUIMXCS 3HAHUH M MYTEM CpPaBHEHUS JOMOJHUTEIbHBIX MCTOYHHUKOB
BBIIETATh HH(OpMaLNIO, KOTOpas SBISETCS NPOTHUBOPEUYUBOM WM MOXKET OBbITh
HEJI0CTOBEPHOM;

UCIOJb30BaTh IPU  BHIIOJHEHUH Y4YEOHBIX 3aJaHUN  HayYHO-TIOMYJSPHYIO
auTepaTypy (U3MUECKOTO COAEpM aHMs, CIPAaBOYHBIE MaTEepUalbl, PECYpChbl CETU
WUnTepHer, Bnaaerb nNpuéMaMud KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIu U3 OJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKHUE YCTHBIE COOOIIEeHMs, 00001mas
UH(POPMAIIMIO U3 HECKOJbKUX HMCTOYHUKOB (PU3NYECKOTO COJEp)KaHUs, B TOM YHCIE
nyOJIMYHO  TPEIACTABIATH  PEe3yNbTaThl  MPOEKTHOM WM  HCCIENOBATENIbCKON
JEeSTeIbHOCTH, TIPU 3TOM T'PaMOTHO MCHOJB30BaTh M3YyUEHHBIM MOHATHHHBIN ammapaT
Kypca (pU3HUKHU, COMTPOBOXK/IATh BBICTYIUICHUE IPE3CHTALIUEH;

IpPU BBIOJIHEHUU Y4EOHBIX MPOEKTOB M HUCCIEIOBAHUM (PU3NUYECKUX IPOLIECCOB
pacnpenenaTtb 00s13aHHOCTU B I'PYIIE B COOTBETCTBUU C IMOCTABJIEHHBIMU 33/1a4aMH,
CIIEIUTh 3a BBIMOJHEHUEM IUIaHA JEHCTBUH U KOPPEKTHUPOBATH €ro, aJaeKBaTHO
OIICHMBaTh  COOCTBEHHBIM BKJIAJ B  JCATEIBHOCTh  TPYIBI, BBICTPAUBATH
KOMMYHHUKATHUBHOE B3aUMOICHCTBUE, IPOSBIISS TOTOBHOCTh pa3peiiaTh KOH(QIUKTHI.
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K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpakaTh C(HOPMUPOBAHHOCTH y 00YUaAIOIINXCSI YMEHUM:

WCIIOJIb30BaTh IMOHATHUS: CHCTEMa OTCYETA, MaTepuajbHas TOYKA, TPACKTOPHUS,
OTHOCHUTEIILHOCTh MEXaHUYECKOTO JBIKEHUS, AedopMmarus (ympyras, IiacTH4ecKas),
TPEHUE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U MEPErPY3KH, LIEHTP TIKECTH,
aOCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPIOIO TENA, PABHOBECUE, MEXAHUUYECKUE
KOJIeOaHMsI U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHbIEC BOJIHBI, [ITKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U IaJIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
¥ TIOTJIOIIEHUS, anb(a-, 6eTa- U raMMa-u3IIydeHus, U30TOIbI, AepHAsS YHEPTETHKA;

pasnuyaTh SABJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEUHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOIHOE Ma/ieHue Tell, pABHOMEPHOE
JIBW)KCHUE TI0 OKPYXKHOCTH, B3aUMOJECHUCTBUE TE€J, PpEAKTUBHOE [IBHXKCHUE,
KoJjiebaTenbHOe JIBIDKCHHE (3aTyXawllhe W BBIHYXJACHHbIC KOjeOaHUs), PE30HAHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, IPSMOJIMHEITHOE PaCHpOCTPAHEHHUE, OTPAKEHUE
Y [IPEJIOMIIEHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKeHHE OEJIoro cBeTa
B CHEKTP M CJOXEHUE CHEKTPAIbHBIX LIBETOB, AUCIEPCHS CBETAa, E€CTECTBEHHAas
PaAMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEMYATOTO CIIEKTPa U3JIy4YEHHs) TI0 ONMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NYECKOE
SIBJICHHE;

pacrno3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SBJIICHUN B OKPYKAIOIIEM MUPE
(B TOM umcie puznueckue sIBICHUS B IPUPO/JIC: TPWIUBLI U OTJIMBBI, IBUKEHUE TIJIAHET
ConHeyHOM CUCTEMBI, PEaKTUBHOE JABMYKEHUE KUBBIX OPraHU3MOB, BOCIPUSITUE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHHUE, CEHCMHYECKHE BOJHBI, IYHAMH, 3XO0, IBETa TeT,
ONTHUYECKUE  SBJIEHUS B  MpUpOJE, OHOJOTUYECKOE  JEHCTBUE  BHUAMMOIO,
yJIbTPa(HOIETOBOTO M PEHTIEHOBCKOTO H3JYyYEHUW, €CTECTBEHHBIM pPaJMOAKTUBHBIN
(G oH, KOCMHYECKUE JTyUd, PATUOAKTUBHOE U3IIyYCHHE MPUPOTHBIX MUHEPAJIOB, ACHCTBUE
pPaIMOAaKTUBHBIX M3JYyYCHUH HA OpraHu3M 4YeJIOBeKa), MpU HOTOM TIEPEBOIUTH
MPAKTUYECKYIO 3a/auyy B y4eOHYIO, BBIICIATHh CYIICCTBEHHBIE CBOMCTBA (TPU3HAKU)
(bu3NUECcKUX SABJICHHUI;

OMKCHIBATh HW3YYCHHBIE CBOWCTBA Tel M (U3UYECKUE SIBICHHS, HCIOJb3YS
dbu3nueckue BEIMYMHBI (CPEAHsSs 1 MTHOBEHHAs CKOPOCTh Tejia MPU HEPAaBHOMEPHOM
JBUKEHUU, YCKOPEHUE, MepeMelIeHue, MyTh, YIJIoBas CKOPOCTb, CHJIA TPEHHMs, CUiIa
YIOPYTrOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOHOTO TMajeHUs, BEC Teja, UMITYJILC Tea,
UMITYJIbC CUJIbI, ME€XaHW4YecKas paboTa MU MOIIHOCTb, MOTEHLMAJIbHAS JHEPTUs Tela,
MOJHSATOrO HaJ TOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHAS SHEPTrusl CXKAaTOW MPY>KUHBI,
KMHETHYECKas SHEPTHUS, MOJTHAST MEXaHWYeCKast YHEPTHsl, IEPUOJI U YacTOTa KojeOaHuid,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa W BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTelb
MPEJIIOMJICHUST CPENbl), MPU OMHCAHUM TPABWIHHO TPAKTOBATh (DU3UUECKUNU CMBICIT
WCIIOJIB3YEMbIX BEIMYHMH, 0003HAYEHUS U €IUHMIIBI (U3UYECKUX BEJIUYUH, HAXOAUTh
(GbopMyIibl, CBSA3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU BEJIMUYUHAMH,
CTPOUTH TPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEITUYHH;
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XapaKTepHU30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBICHHS U MPOLIECCHI, HCHOJb3Ys
3aKOH COXPAHEHMs SHEPrUH, 3aKOH BCEMHPHOI'O TATOTEHHSI, MPUHLHUII CYyHEPIO3HLINH
CWJI, TPUHIUI OTHOCUTENIBbHOCTH ['anmuies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsiI0BOTO
U MaccoBOTO YMCEN MpH SACPHBIX pEaKIUsAX, [pd HTOM JaBaTh CIIOBECHYIO
(bopMyITHMpPOBKY 3aKOHA M 3aIMCHIBATh €0 MATEMATUYECKOE BHIPAKEHUE;

OOBACHATH (PU3MYECKHE MPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMil  NpPaKkTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BbIABIATb  IPHUYHUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHNE U3 2—3 JOTHYECKHX IIaroB ¢ OMopoil Ha 2—3
U3YYCHHBIX  CBOMCTBa  (DU3MYECKUX  SBICHUH, (U3HUECKUMX  3aKOHOB WM
3aKOHOMEPHOCTEWN;

pemath pacu€THble 3a7adyd (omuparoluecs Ha CUCTeMy M3 2—3 ypaBHEHUN),
UCIOJIB3YSl 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOLIUE (PU3NYECKUE BEJIWYUHBL: HA OCHOBE
aHalM3a yCJIOBUA 3aJa4yd 3allMChIBaTh KPAaTKOE YCJIOBHE, BBIABISTH HEJAOCTAIOIINE WUITU
U30BITOYHbIE JAHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIE JIs PELICHUs,
IPOBOJUTD PACYETHI U OLICHUBATh PEATUCTUYHOCTD MOTYYEHHOTO 3HaYCHUS (PU3NUECKON
BEJIUYMHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (PU3UUYECKUX
METO/IOB,  HCIIOJNB3ys  ONMCAaHUE  MCCIENOBAHMS,  BBIICIATH  IIPOBEPSIEMOE
IIPEAINOJIOKEHNE, OLICHUBATh IIPaBUJIIBHOCTh IOPSAAKAa IIPOBEACHUS HCCIEIOBAaHUA,
JieNaTh BbIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOAEHUI U OIBITOB;

MPOBOJIUTH OMNBITHI MO HAOIIONCHUIO (PU3NYECKUX SABJICHHA WIH (U3HYECKUX
CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHUsI SHEPIHUH,
3aBUCHMOCTD Tepro/ia KojeOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU
OpYKUHBl M HE3aBUCHUMOCTh OT AaMIUIMTYAbl MallbIX KoJieOaHUM, MpsMOJUHEIHOe
pacnpocTpaHEHUE CBETa, Pa3joKEeHHE Oeloro cBeTa B CHEKTP, M3Y4YEHHE CBOWCTB
M300pKEHUS B TUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUs MpeaMeTa B coOMparoiei
JMH3€, HAOII0IeHUE CIUIOMIHBIX U JIMHEWUYaThIX CIEKTPOB U3ITYUEHHUSI): CAMOCTOATEIBHO
coOHpaTh YCTaHOBKY M3 M30BITOYHOTO HaOOpa 000py0BaHUs, OMUCKHIBATH XOJI OIbITa U
€ro pe3ysbTaThl, (POPMYIHPOBATH BHIBOJBL;

MPOBOJIUTH MIPU HEOOXOJUMOCTH CEPHUIO MPSMBIX U3MEPEHUM, ONpenesnsis CpeaHee
3HAYCHUE U3MepsieMON Benu4YuHbl (POKYyCHOE pacCTosiHUE CcoOUparoniel JIMH3bI),
000CHOBBIBAThH BBIOOP crioc00a u3MepeHus (M3MEePUTEIHLHOTO MPUOOopa);

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PM3HMUECKUX BETMYUH C UCTIOIb30BAHUEM
NPSIMBIX U3MEPEHUM (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JABUKEHUU
0e3 HayaJIbHON CKOpPOCTH, TIeproia KoueOaHUul MaTeMaTHYeCKoro MasiTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yIJla OTPa)XEHUs CBETa OT yIJia MaJeHUs U YIJia MPEeIoMJIICHUS
OT yIJia NajJieHus): IJIaHUPOBATh UCCIIEI0BAHUE, CAMOCTOSITEILHO COOMpPaTh YCTAaHOBKY,
(¢ukcupoBaTh pe3yNbTaThl MOTYYEHHONW 3aBHCHUMOCTH (PU3NYECKUX BEJIWYMH B BUJE
TaOIuIl U rpauKOB, J€1aTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEOBAHUS;
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POBOJUTH KOCBEHHBbIE M3MEPEHMsI (PU3NYECKUX BEIMYUH (CPEIHSIsE CKOPOCTh U
YCKOPEHHE Tela IPH PAaBHOYCKOPEHHOM JBMKEHUHU, YCKOPEHHE CBOOOJHOTO IMaJICHMS,
XKECTKOCTh MPYKUHBI, KOXP(UIMEHT TPEHHUs CKOJIbKEHUS, MEXaHW4eckas padoTa H
MOIIIHOCTb, 4YaCTOTA U MEPUO]I KOJIECOAHUIM MaTEMaTUUYECKOTO U IPYKUHHOTO MasiTHUKOB,
ONTHUYECKas Cujla COOMPAIOIIEH TUH3bI, PaIMOAKTUBHBIN (DOH): MITaHUPOBATH U3MEPEHUS,
coOupaTh HSKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIeAys
MPEIVIOKEHHOW WHCTPYKIMU, BBIYUCISATh 3HAYEHUE BEJIWYMHBI M aHAJIU3UPOBATH
MOJIyYEHHBIE PE3YJIBTATHI C YUETOM 33JJaHHOM MOrPEIIHOCTH U3MEPEHUM;

coOMIoaTh mMpaBuUjia TEXHUKH O€30MacHOCTH Npu padboTe ¢ JTabOpaToOpHBIM
000opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TPU3HAKHM M3YUYEHHBIX (U3MUECKUX MOJIENeH: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPJOE TEJIO, TOUECYHBIM HCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IUIaHETapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO $]1pa;

XapaKTEepU30BaTh MPHUHIMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HA UX OMHUCAHUS (B TOM YHUCIE: CIIUIOMETP, AATUUKH MOJIOKEHUS,
PacCTOSIHUS U YCKOPEHHUsI, paKeTa, 9X0JI0T, OUKH, IEPUCKOI, (oToanmnapar, ONTUYECKUE
CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HCHOJIB3Yyd 3HAHUSA
0 CBOICTBaxX (PM3NYECKUX ABJICHUN U HEOOXOIMMBIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PHUCYHKM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB MPHU PEIICHUH
y4E€OHO-IIPAKTUUECKUX 3a/1ay, ONTHUYECKUE CXEMbl I MOCTPOEHUS H300paKeHU
B IUIOCKOM 3€pKajie U COOMparoIIen JTMH3E;

MPUBOANTH TMPUMEPHl (HAXOAUTh HH(GOPMAIMI0 O MpUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUM B IOBCEAHEBHOM JKM3HM HJsi 0OECIeUeHHs
O0e3omacHOCTH Mpu oOpalieHuH ¢ NOpudOpaMu M TEXHUYECKHMMH YCTPOWCTBaMH,
COXPaHEHUS 3710POBbs U COOJIIOJICHHSI HOPM DKOJIOTHYECKOTO TOBEICHHUS B OKPY KaIoLIeH
cpene;

OCYUIECTBJIATh MOUCK HWH(popmanuu Quznyueckoro conepxkanus B HHrepHeTe,
CaMOCTOSITENIbHO (OPMYJIUPYsl TOUCKOBBIM 3alpoC, HAXOAWUTh MNYTH ONpPEIEICHHUs
JIOCTOBEPHOCTH TOJYYEHHOM WH(GOpPMallMM HAa OCHOBE UMEKNIMXCS 3HAHUW W
JOTIOJTHUTENBHBIX UICTOYHUKOB;

UCIOJb30BaTh IPH  BHIIOJHEHUM Y4YeOHBIX 3aJaHUN  HayYHO-TIOMYJSPHYIO
JUTEPATypy (U3UYECKOTO COJEpKaHUs, CIPABOYHBIE MaTepuaibl, PECYpChl CETH
Wutepuer, Bnaaerb npuéMaMud KOHCIIEKTUPOBAHMSI TEKCTa, MpPeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE TNHCHBMEHHbIE W YCTHBIE COOOILEHHS Ha OCHOBE
uHOpMAIMU M3 HECKOJbKMX HMCTOYHUKOB (DU3UYECKOTO COACpKaHUS, ITyOIMIHO
MPEJICTABIISATh Pe3yIbTaThl IPOESKTHON WIIM UCCIIE0BATENbCKOU JESTENBHOCTH, IPU ITOM
rPaMOTHO HCIMOJIb30BaTh W3YYECHHBIM MOHATUMHBIA ammapar HW3y4aeMmMoro pasjelna
GuU3MKM W COMPOBOXIATh BBICTYIUICHHWE TMpE3EHTAlel ¢ yd€ToM OCOOEHHOCTEH
ayJIMTOPUHA CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
No HaumenoBanue KommaectBo | IIporpammuoe coaepxkanvie |  OCHOBHBIE BUbI IEATEIIBHOCTH O0yYaOIIUXCS
n/m pa3/iesioB U TEM 4acoB

y4eOHOro npeaMera

Paznen 1. ®usuka u ee poJib

B NO3HAHUM OKPY:Ka0UIero Mupa

BEJIMYUH. PU3NYECKUE
npubopsl. [lorpemHocts
U3MEpECHUH
MexnyHapoaHas cucremMa
€IMHUII

1.1 | ®usuka—Hayka 2 duznka — HayKa o Ipupojie. | BrisiBieHue paznuuunii Mexay pU3nyecKkuMu u
O MpUpoOJE SBneHUsI IPUPOLBI. XUMHAYECKUMH MTPEBPALLICHUSIMU.
PU3NYECKUE SBICHUA: Pacno3naBanue u kiaccupukanus pu3ndecKkux
MEXaHUYECKHE, TEIUIOBBIE, | SIBJICHUN: MEXaHUYECKUX, TEIUIOBBIX,
JJIEKTPUYECKHE, JJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, Habntonenue u onucanue pu3nyeckux siBJICHUN
3BYKOBBIE
1.2 | ®usnyeckue 2 PU3NYECKHUE BEIUYHHBI. Ornpenenenre UEHbI IEJICHUS IKAJIbI
BEJINYHHBI N3mepenue pusnyeckux U3MEPUTETLHOTO MpUdopa.

N3Mmepenne mTMHENHBIX pa3MEpPOB TEN U

POMEKYTKOB BPEMEHH C YUYETOM MOTPELIHOCTEM.

N3mepenne 00bEMa KUIKOCTH U TBEPIOTO TENA.
H3mepenune Temneparypsl Ipy HOMOIIA
YKUJIKOCTHOTO TEPMOMETpA U AaTYHKA
TeMIEepaTyphl.

BrImniosiHEHHE TBOPUYECKUX 3aJaHUM 110 TTIOUCKY
CIOCOO0B U3MEPEHUSI HEKOTOPHIX (PU3UIECKUX
XapaKTEPUCTHUK, HAIIPUMEP, Pa3MEPOB MAIIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIAIEHHBIX
00BEKTOB, OOJIBIIINX PACCTOSTHUM, MAJTBIX
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IPOMEXYTKOB BpeMeHU. O0cyx1eHne
peajiaraéMblix ciocoOoB

1.3. | EcrecTBEeHHO- 2 Kax ¢usuka u npyrue BriaBukeHnue runores, 00bICHIIOUMX MTPOCTHIE
Hay4HBII METO €CTECTBEHHBIE HAYKU SBJICHUSI, HAIIPUMED:
MO3HAHUSA M3Yy4aroT IPUPOLY. — [IOYEMY OCTaHABIMBAETCA JBUKYILEEC
EcrecTBeHHO-Hay4HBI 10 TOPU30HTAJIbHON OBEPXHOCTH TEJIO;
METO/ IO3HAHMUS: — MIOYEMY B KapKYIO MTOTOy B CBETIION OJEXKAE
HaOJII0/IeHNEe, TOCTAHOBKA | MIpOXJIagHel, yem B TéMHOM. [Ipennoxenue
HAy4HOTI'0 BOIPOCa, CIOCOOOB MPOBEPKHU TUIIOTE3.
BBIJIBUKCHUE TUIIOTES, [IpoBeneHue uccieq0BaHus 10 MPOBEPKE KAKOW-
AKCIIEPUMEHT 10 MTPOBEPKE | TMOO TMIOTE3BI.
TUIOTE3, OOBSICHEHHE [TocTpoenue npocTeiux Moaene puandeckux
HA0JII0/1aEMOT0 SIBJICHUSA. SIBJICHU (B BHJI€ PUCYHKOB UJTU CXEM ), HAITPUMED
Onucanue pu3nUecKux NaJICHUE MTPEAMETA; IPSAMOJINHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEHUE CBETa
Mozenen
Hroro no pazgeny 6
Paznen 2. [lepBoHauyajibHbIE CBeCHUS 0 CTPOEHUM BellleCTBA
2.1 | CtpoeHnue BemiecTBa 1 CrpoeHue BellecTna: HaGnronenue u nHTEpIpeTaliyst OnbITOB,

aTOMBI U MOJICKYJIbI, UX
pa3Mepsbl. OTbITHI,
JIOKAQ3bIBAOIIINE
JUCKPETHOE CTPOEHUE
BEIIIECTBA

CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OTBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJICKYJT

C UCTIOTb30BaHueM (poTorpaduii, MOITyICHHBIX
Ha aTOMHOM CUJIOBOM MUKpockone (ACM) —
naboparopHas padora 1o Teme: «OIeHka
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JraMeTpa aToMa METOJIOM PSJIOB
(c ucrionbp3oBaHueM GoTorpaduii).
Omnpenenenre pa3MepoB MAJIBIX TEN

2.2 | JIBuxxeHue u
B3aMMOJICHCTBHE
YaCTHI] BEIIECTBA

JIBU>KEHHE YaCTHII
BemecTBa. CBI3b CKOPOCTU
JBH)KEHUS YaCTULL

C TEMIIEpaTypou.
bpoyHOBCKOE nBHXEHUE,
mubdy3us.
B3aumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U
OTTaJIKUBAHUE

Habmronenue u 00bsicHeHHE OPOYHOBCKOTO
JBYDKEHUS U sIBIICHUS Tudy3un.

[IpoBenenrie 1 00BICHEHUE OTBITOB

10 HAOTFOCHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
[IpoBenenuie u 0OBICHEHHUE OIBITOB TIO
0OHapYKEHHUIO CHJT MOJIEKYJIIPHOTO TTPUTSHKCHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHsie
COCTOSIHUSI BEIIIECTBA

ArperaTHbl€ COCTOSIHUS
BEIIIECTBA: CTPOCHUE Ta30B,
JKUIKOCTEU U TBEPIBIX
(KpUCTAILITUYECKUX ) TEN.
BzanmocBszp MexIy
CBOMCTBAaMH BEILIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

Onucanue (¢ UCHOIB30BAHUEM MPOCTHIX
MoOjieJiel) OCHOBHBIX Pa3jiniMii B CTPOCHHUH ra30B,
KUJIKOCTEU U TBEPABIX TEIL.

OO0BsicHEHUE MaJIOW C)KMMAEMOCTH KUJKOCTEH U
TBEPIBIX TeJ, OOIBIION CYKMMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TET U
TEKYYECTH KUJIKOCTH.

[IpoBenieHre ONBITOB, JOKA3bIBAIOIINUX, YTO

B TBEPJIOM COCTOSIHUM BOJIbI YACTUIIbI HAXOASTCS
B CpEJIHEM Jabllie JPYT OT Apyra (IIOTHOCTb
MEHBIIIE), YEM B KUJIKOM.

VY cTaHOBIEHUE B3aUMOCBS3U MEXKITY
O0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOJIBI U
CYILIECTBOBAHHEM BOJIHBIX OPIraHU3MOB

(MC — Guomnorus, reorpagusi)

Hroro no pazneny
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Paznen 3. /IBu:xeHHe ¥ B3aUMO/ieiicTBHeE TeJl

3.1 | Mexanudeckoe 3 Mexannueckoe aBmxeHue. | MccnenoBanne paBHOMEPHOIO JBHKECHMUS,
JBUYKCHHE PaBHOMepHOE 1 OIPEIEICHUE €TO NPU3HAKOB.
HepaBHOMEpHOE ABrkeHue. | HaOuroneHne HepaBHOMEPHOTO ABM)KEHUS U
Cxkopocts. Cpensss OIPEIEIICHUE €0 OTIINYMI OT PABHOMEPHOIO
CKOpPOCTb IPU JBUKEHUS.
HEpPaBHOMEPHOM Omnpenenenre CKOPOCTH PaBHOMEPHOTO
IBIKEHUH. Pacuér mytd M | ABWOKEHUS (IIAPUKA B )KUIKOCTH, MOJECIH
BPEMEHU JBUKEHUS AJIEKTPUYECKOTO aBTOMOOWIIS U T.1.).
Onpenenenne cpeaHer CKOPOCTH CKOJIbKEHHUS
OpycKa WK IIapuKa 10 HAaKJIOHHOM IMIOCKOCTH
Perenue 3ana4 Ha onpeieIeHUE MMyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOI'O JBUKEHUS.
AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BPEMEHH
3.2 | Muepuus, macca, 4 SBneHne nHEPLUUU. 3aKOH OObsicHEeHNE U IPOTHO3UPOBAHKE SIBJICHU,

IINIOTHOCTB

uHepuuu. Bzanmoneicraue
TeJI KaK IpU4YrHa
W3MEHEHUS CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTHU TEJIA.
IImoTHOCTH BemiecTna.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHUIE 00BbEMaA
BEIlleCTBa

00YyCJIOBIIEHHBIX HHEpLUEN, HATPUMED, YTO
IIPOUCXOJUT ITPXU TOPMOKEHUHN WIIH PE3KOM
MaHEBPE aBTOMOOUIISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO IIPEKPATUTH JBH)KEHUE HA BEJIOCUTIEAE
WJIM CaMOKaTe " T. 1.

[IpoBeneHue u aHaau3 ONBITOB,
JNEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH
JNBW)KECHUS TEJa B PE3YyJIbTATE IEVCTBUS HA HETO
OPYTUX TEN.

Pemenue 3a1a4 Ha onpeneneHue MacCol TENA, €ro
00BbEMa 1 IIOTHOCTH.
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[IpoBeneHue u aHAJIU3 OTIBITOB,
JEeMOHCTPHUPYIOIIUX 3aBUCUMOCTh U3MEHEHHUS
CKOpPOCTH TeJla OT €r0 Macchl MpH
B3auMozeiicTBun Ten. M3aMepenue maccel Tena
Pa3IMYHBIMHA CLIOCOOAMH.

Omnpenenenue TUIOTHOCTH TeJa B pe3yJIbTaTe
U3MEPEHHUS €ro Macchl U 00bEMa

3.3

Cumna. Buape! cun

14

Cuna Kak xapakTepUCTHKa
B3aMMOJICUCTBHS TEJI.
Cuna ynpyrocTtu 1 3aK0H
I'yxa. MU3mepenue cusl

C IIOMOILBIO TUHAMOMETDA.
SIBiieHUE TATOTEHUS U CUJIA
TsokecTr. Cuna TSKECTH
Ha JpyTUX IUIAHETaX.

Bec Tena. HeBecomocTs.
CrnoxxeHnue cuil,
HaIPaBJICHHBIX 10 OJTHOU
IPSIMOM.
PaBHOpelHCTBYIOIIAs CHIL.
Cuna tpenus. Tpenue
CKOJIbKEHHUSI U TPEHUE
1okos1. Tpenue B mpupoze
Y TEXHUKE

N3ydenune B3auMOAENCTBUS KAK IPUIUHBI
U3MEHEHUS CKOPOCTH TeJla WK €To 1ehopMalnu.
Onuncanue peanbHBIX CUTYalln B3aUMOJIEUCTBUSA
T€JI C IOMOILBIO0 MOJENEH, B KOTOPBIX BBOJAUTCS
HNOHATHE U U300paKEHUE CUIIBI.

N3yuenue cunel ynpyroctu. Mccnenosanue
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT yJIJIMHEHUS
PE3MHOBOIO IHYpa WIH MPYKUHBI

(c moctpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYallMi, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts mMsi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHaJIN3 CUTyalui, CBA3aHHBIX C SBJICHUEM
TATOTEHUS.

OObsicHeHnEe OPOUTATIEHOTO ABUKEHUS TUTAHET

C UCIIOJIb30BaHUEM SIBJIICHUS TATOTEHUS U 3aKOHA
WHEPLHH.

N3Mmepenue Beca Tenna ¢ TOMOIIbIO JUHAMOMETPA.
O6ocHOBaHKE ATOTO CIIOCO0A U3MEPEHUS.
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Ananus u MOACIUPOBAHHUC ABJICHUA HCBCCOMOCTH.

DKCIEPUMEHTAIBHOE MOJIyYEHUE ITPABUIIA
CJIO’KEHUS CUJI, HAMPABJICHHBIX BJIOJIb OJTHOM
npsMoi. OnpeeneHrne BeTMYUHbI
PaBHOAEHCTBYIOLIECH CHIL.

N3yuenune cuibl TpeHUS CKOJIBKEHUS U CUIIb
TPEHUS MOKOSI.

UccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS

OT CWJIbI JABJICHUS U CBOMCTB TPYIIUXCS
IIOBEPXHOCTEMN.

AHaJIN3 MPAKTUYECKUX CUTyalluid, B KOTOPBIX
MPOSIBIISICTCS ICUCTBUE CUIIBI TPEHUS,
UCTIOJIB3YIOTCSI CIOCOOBI €€ YMEHBIIICHUS WU
yBEJIMYCHHUS (KaTaHUE Ha JIbhKaX, KOHbKaX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIb30BAHUE
MNOAIIMITHUKOB, IJIABAHWUE BOJHBIX KUBOTHBIX
u jap.). Pemienue 3aiay ¢ MCNoJIb30BaHUEM
dbopmyn 1151 pacuéra CUIIbI TSHKECTH, CHUITBI
YOPYTOCTH, CUJIbI TPEHUS

Hroro no pazneny

21

Paznen 4. JlaBjieHne TBEPABIX TeJl, SKUAKOCTEH M ra30B

4.1

[asnenue. Ilepemaua
JIaBJICHUSI TBEPABIMU
TeJIAMU, KUJIKOCTIMHU
Y razaMu

3

Hapnenue. CriocoObl
YMEHBIIICHUS ¥ YBEITUICHHS
nasJjeHus. /laBiieHue rasa.
3aBUCUMOCTD JaBJIICHUS
rasa otT oonéma,
TEMIIEPATYPHI.

AHaim3 ¥ 00BACHEHHE ONTBITOB U MPAKTHYCCKUX
CUTYAIIHiA, B KOTOPBIX MPOSIBIISETCS CUIIA
JaBIICHUSI.

O6ocHOBaHME CIOCOOOB YMEHbBILICHUS U
YBEJIMUYCHHUSI JaBIICHUSI.

W3yuenue 3aBUCUMOCTH JTaBJICHUS ra3a
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[lepenaua naBneHus
TBEPIBIMU TEJIAMH,
KUJAKOCTSIMHU U Ta3aMHu.
3akoH [Tackans

oT 00bE€Ma U TEMIIEPATYPHI.

N3ydenne ocoOeHHOCTEM nepeaun JaBIeHUs
TBEPIBIMU TEJIAMU, )KUIAKOCTSIMHU U Ta3aMH.
O06ocHOBaHUE PE3yJbTATOB OINBITOB
O0COOEHHOCTSIMU CTPOEHUS BELIECTBA B TBEPIOM,
KUIKOM U Ta3000pa3HOM COCTOSHUSX.
OKCIEpUMEHTAIIBHOE JI0KA3aTENBCTBO 3aKOHA
[Tackans.

Pemenne 3a1a4 Ha pacu€T JaBiIeHUs TBEPAOTO
Tena

4.2 | laBieHuE )KUIKOCTH 3aBUCUMOCTb JJaBJICHUS HccenenoBanue 3aBUCUMOCTH JaBICHUS KUIKOCTH
KUJKOCTH OT TJTyOUHBI. OT IIyOUHBI IOTPYKEHUSI U IFIOTHOCTHU KUIAKOCTH.
ITueBmatnyeckue mamunel, | HabmroneHne u o0bsiCHEHHE THAPOCTaTUYECKOTO
I'mppocraTnueckuit napajiokca Ha ocHoBe 3akoHa [Tackans.
napajokc. CoobOmaronuecs | 3ydeHue coobmaronmxcs cocya0B.
cocynsl. I'mapasianueckue | PerieHue 3ana4 Ha pacuéT JaBJIeHUS JKUAKOCTH.
MEXaHHU3MbI OObsicHEeHUE TPUHIMIA IEUCTBUS
TUPABINYECKOTO Mpecca, MTHEBMAaTUYECKUX
MaITuH.
AHanu3 1 00BsICHEHNE IPAKTUIECKUX CUTYAIUH,
JEMOHCTPUPYIOIINX MTPOSBICHHUE ABJICHUS
XKUJKOCTH U 3aKkoHa [lackans, Harpumep
IPOLIECCOB B OPraHu3Me Ipu TITyO00KOBOTHOM
HBIPSTHAH
4.3 | AtmocdepHoe ATmocdepa 3emin u DKcnepuMeHTAIbHOE OOHApyKEHUE
JaBJICHUE aTMoc(epHoe JaBieHuE. aTMOC(EpHOro JaBJICHUS.

HpI/I‘{I/IHLI CymeCTBOBaHUA

Amnann3 1 00bSICHEHNE ONBITOB U MPAaKTHYCCKUX
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BO3YITHOW 000JIOUKH
3emun. OnbiT Toppuuey.
N3mepenue armocpepHOro
JaBJICHUS. 3aBUCIMOCTh
aTMOC(EpHOTO TaBJICHUS
OT BBICOTHI HaJl YPOBHEM
mops. [TpuGopsr

IUI U3MEPEHUS
aTMoc(hepHOro 1aBJIeHUS

CUTYyalluH, CBSI3aHHBIX C JEUCTBUEM
aTMOoCc(hepHOTo JaBJICHUS.

OOBbscHEHUE CYIIEeCTBOBAHUS aTMOC(EPHI
Ha 3eMJIe U HEKOTOPbIX IUIAHETaxX WK €€
OTCYTCTBHUS Ha APYTHX IUIaHETax U JIyHe.
OOBbscHEHNE U3MEHEHUS] TUIOTHOCTU aTMOC(EPbI
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3aga4 Ha pacu€r aTMOCPEPHOTrO
JABJICHUS.

N3yuenue ycrpoiicTBa 6apomeTpa-aHeponia

4.4

JlericTBrE )XKUJIKOCTH U
rasza Ha Morpy>K€HHOE
B HUX TEJIO

JlencTBUE )KUIKOCTH U rasa
Ha IOTPYKEHHOE B HUX
TeJ10. BeITankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [1naBanue Te.
BoznyxonnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE JIEUCTBHUS
KUJKOCTH U ra3a Ha MOrpy>KEHHOE B HUX TEJIO.
OrnpeneneHre BHITAIKUBAIOIIEH CUIIBL,
JNEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE

B KHUJKOCTb.

[TpoBenenue u 00CyXI€HHUE OTBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIECH HA TEJIO
B KHUJKOCTH, OT 00bEMa OTPYKEHHOM

B ’KUJIKOCTh YaCTH T€Ja U OT MJIOTHOCTHU
KUJKOCTH.

IIposepka nezasucumocmu vimanxkugarouel
cubl, oelicmayouell Ha mejo 8 HCUOKOCmU,
om maccol meua.

HccnenoBanue 3aBUCUMOCTH BECA TEJIA B BOJIE

oT 00bEMa MOTPYKEHHON B KHUIAKOCTH YaCTH TeJa.
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Pemenue 3a1a4 Ha npUMEHEHNE 3aKOHA
Apxumena u yclioBUs IIJIaBaHUS TEIL.
KoHcTpynpoBanue apeoMeTpa wim
KOHCTPYUPOBAHUE JIOJIKU U OIIPEIEIICHUE €€
Irpy30I0ABEMHOCTI

Hroro no pazneny

21

Pa3znen S. PaGoTra 1 MOIHOCTH. DHEPIrUus

5.1

Pabora n MOITHOCTD

3

Mexannueckas padoTa.
Mo1niHOCTh

OKCIEPUMEHTAIBHOE ONPEIEICHUE
MEXaHUYECKON paOdOThI CUJIBI TSAKECTH

IIPU NIAJICHUHN TEJIA U CUJIbI TPEHUS

IIPY PAaBHOMEPHOM IEPEMELIECHUHN TeTIa

110 TOPU30HTAJILHON IIOBEPXHOCTH.

Pacuér MmomHocTH, pa3zBuBaeMoi Npu nNoabEMe
IO JIECTHUIIE.

Pemenue 3ama4 Ha pacuéT MexaHUYECKOM pabOThI
Y MOLTHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIyar, 6JI0K, HaKJIOHHAs
IJIOCKOCTB. [IpaBuino
paBHOBECHS pblyara.
[Ipumenenue npasuiia
paBHOBECHS pblyara

K OJI0KY. «30510TO€
npaBuiIo» Mexanuku. KI1J]
MPOCTBIX MEXaHNU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY M TEXHUKE

OnpeneneHre BRIMIPHIIIA B CUJIE MPOCTHIX
MEXaHHU3MOB Ha ITpUMEpE pbluara, MNoJABUKHOTO U
HEIIOABMKHOTO OJIOKOB, HAKJIOHHOM IIOCKOCTH.
HccnenoBanue ycioBusi paBHOBECHS phluara.
OGHapykeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JUYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSX,
UCIIOJIb3YEMBIX B OBITY M TEXHUKE, a TAK¥Ke

B )KUBBIX OpraHU3Max.

DKCHEepUMEHTaIbHOE JJOKA3aTeIhCTBO PABEHCTBA
paboT mpu MPUMEHEHNUU TTPOCTHIX MEXaHNU3MOB.
Onpenenenue KII/] HaKTOHHON MJIOCKOCTH.
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Pemenue 3a1a4 Ha NprUMEHEHHE MTPAaBUIIA
paBHOBecus peryara u Ha pacuét KII1/]

5.3 | Mexanuueckas 4 MexaHuueckas SHEpTHusl. DKCNEepUMEHTAIBHOE ONPEIETICHUE U3MEHEHUS
HEPrus Kunernyeckas u KWHETUYECKOW U OTEHIMAIbHON YHEPTUHU TeNa
MOTEHIUAIbHAs SHEPTHSL. IIPU €r0 CKaThIBAHWU 110 HAKJIOHHOW TUIOCKOCTH.
[IpeBpamienue oxgHoro Buaa | PopMyIMpOBaHKUE HA OCHOBE MCCIIEIOBAHUS
MEXaHUYECKON YHEPTUH 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPTUH.
B Apyroil. 3aKoH OO6cyxeHre rpauul] TPUMEHUMOCTH 3aKOHA
COXpPaHEHUs SHEPTUU COXPaHEHUs YHEPTHUH.
B MEXaHUKE Pemienue 3a1a4 ¢ MCMoIb30BaHUEM 3aKOHA
COXPaHEHUS YHEPTHH
Hroro no pazneny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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8 KUIIACC

Ne
/o

HaumenoBanue
pa3esioB U TEM
y4eOHOro npeaMera

KommuectBo
4acoB

[IporpammHoOe conepkanue

OcHOBHBIC BHUABI ACATCIBHOCTH o6yqa101unxca

Pa3gen 1. TenioBble AIBJIeHUA

1.1

CrtpoeHue U CBOMCTBA
BEIIECTBA

OCHOBHBI€ MOJIOKECHUS
MOJIEKYISIPHO-KUHETHYECKOMN
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKYJ1. ONBITHI,
MOJITBEPKAAOIIINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPHUH.

Mogenu TBEPAOTO, KUJKOTO
U Ta3000pa3HOTO COCTOSTHUM
BEIIIECTBA.
Kpucramnmnueckue u
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB ra3os,
JKUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KUHETHYECKON
teopun. CMauMBaHue 1
KaNWJUISIPHBIC SIBIICHHUS.
TennoBoe pacmMpenue u
cKaTue

HaGnronenue v nHTEpIpeTaLtsl ONBITOB,
CBUJETENBCTBYIOIINUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BELIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BELIECTB B BOJIE.

Pemienue 3a1a4 o OLleHUBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHHIIE 00bEMaA
BEILECTBA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Harpumep,
¢dparmenTta noamsl JIlykpeuust «O npupone
BEIIICH») C U3JI0’)KEHUEM 000CHOBaHUN aTOMHOM
TUTIOTE3bI (CMBICIOBOE uTeHUe). O1eHKa
yOeIUTENTbHOCTH 3TUX 0OOCHOBAHUM.
OOBbsicHeHHE OPOYHOBCKOTO JIBH)KCHUS, SIBIICHHS
b dy3un 1 pa3Inyuil MeXa1y HUIMH Ha OCHOBE
II0JIOKEHUU MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHHUS BEILIECTBA.

OOBbscHEHNE OCHOBHBIX Pa3IU4Uid B CTPOCHUU
ra3os, )KMJIKOCTEW U TBEPABIX TEJ

C HCMOJIB30BAHUEM MOJIOKEHUN MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUU CTPOEHHUS BEILIECTRA.
[IpoBeaeHnE ONBITOB 1O BBIPALMBAHUIO
KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
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[IpoBenenne u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KalIWJIIIPHBIC ABJICHUS U
SIBIICHHE CMa4YHBaHHUS.

OOBsiCHEHHUE PO KAITWJIISIPHBIX SBJICHUI

JUJISL IOCTYTUICHUS BOJIbI B OPTaHU3M PACTECHHM.
HaOmronenue, npoeieHue U 00bSICHEHNE
OITIBITOB 110 HAOJIIOICHUIO TEIIJIOBOTO
pacIlIMpeHus ra3oB, )KUIKOCTEW U TBEPJIBIX TEI.
OOBsicHeHUE coXpaHeHUs] 00BEMA TBEPIBIX TE,
TEKY4YECTH KUAKOCTH (B TOM YHUCIIC, PA3HULIbI

B TEKYUYECTHU JJIsl Pa3HbIX KUJIKOCTEN),

JIaBJICHMS rasa.

[IpoBenenre onbITOB, AEMOHCTPUPYIOIIAX
3aBUCUMOCTb JIaBJICHUS BO3/yXa OT €ro o0bEMa 1
HarpeBaHUs WIIH OXJIKICHUS, U UX O0OBICHCHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHMUSI.
AHanu3 NPaKTUYECKUX CUTYAIU, CBI3aHHBIX

CO CBOMCTBaMHU ra30B, )KMIAKOCTEU U TBEPABIX TEI

1.2

TerutoBbie MPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJTIOBOTO JIBU>KEHUS
yacTul. BHyTpeHHss
sHeprus. CrnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPIuu: TEIIonepeaada u
coBepieHue padoTsl. Buabl
TEILIONEpeaauHu:

O6ocHOBaHME TTPABUII U3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3JIMUYHbIX CIOCOO0B U3MEPEHUSI U
IIKaJI TeMIIePaTypHhI.

Habmronenne n o0bSICHEHHE ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHNUE BHYTPCHHEH
SHEPTUHU TeJa B PE3yNbTaTe TEIIONepeauu 1
pabOoThl BHEITHUX CHII.

Habmronenne u 00bICHEHHE OIBITOB,
00CyX/IeHHE MPAKTUUECKUX CUTYaIIHA,
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TETUIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.
KonnyuecTBO TEIIOTHI.

VY nenpHasg TENI0EMKOCTh
BellecTBa. TermiooOMeH u
TEIIOBOE PABHOBECHE.
YpaBHEHUE TEILIOBOTO
Oananca. [InaBnenue u
OTBEPAECBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY enbHasa TeniaoTa
TIJIABJICHUA.
[TapooOpa3zoBanue u
KoHJeHcauus. Mcrapenue.
Kunienune. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUSI.
3aBUCUMOCTh TEMIIEPATYPhI
KUIIEHUS OT aTMOC(EepHOro
JIaBJICHUS.

BnaxnocTs Bo3yxa.
DHeprus TOIIMBA.

VY nenpHas TerioTa
CrOpaHusl.

[Tpunuumne! paboThl
TerioBbIX Aurarenein KI1J]
TEIUIOBOTO JBUTATESI.
TeroBble IBUTATENIN U

JTEMOHCTPUPYIOIINX PA3TUYHbIE BUIBI
TerIonepeaaun: TeIIONPOBOAHOCTD,
KOHBEKIIUIO, U3JIyYCHHE.

UccnenoBanue sBieHus TE1000MeHa

IIPY CMENIMBAHUU XOJIOJHON U TOPSIYEN BOJIBL.
HaOnronenue yctaHOBIEHUS TEJIOBOTO
PaBHOBECHUS MEXTY TOpSYEH U XOJIOIHON BOJOM.
Onpenenenue (M3MEpeHNE) KOTUYECTBA
TEIJIOTHI, MOJIYYEHHOTO BOJIOH MPHU TEIIO0OMEHE
C HAarpeThIM METAJNIMYECKUM LIWJIUHIPOM.
Onpenenenue (U3MEPEHUE) YIETbHON
TEIUTOEMKOCTH BEILIECTBA.

Pemienue 3a1a4, CBA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI U TETUIOEMKOCTH

IPH TETJI000MEHe.

AHaJIN3 CUTyalluid MPAKTUYECKOTO
UCIIOJIb30BaHUs TEIJIOBBIX CBOMCTB BELIECTB U
MaTepuaioB, HAPUMED, B LIEJISIX
IHEProcOePEIKEHUS: TCIIIION3OIAIIHSA,
sHeprocoOeperarIre KphIIli,
TEPMOAKKYMYJISITOPHI U T. 1.

HaGnronenue siBieHuit ucnapeHus u
KOH/JICHCAIINH.

Uccnenosanue npouecca ucrnapeHus
PA3JIUYHBIX )KUIKOCTEM.

OObsicHEeHUE SIBJICHUN UCTIApEHUS U
KOHJICHCAIIMU HAa OCHOBE aTOMHO-
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3alIUTa OKPYKAKOIIEH
Cpelbl.

3aKOH COXPAaHEHHUS U
MIPEeBpAIEHUS SHEPTUU
B TEIUIOBBIX MTPOLIECCAX

MOJICKYJISIPHOTO YUCHUSI.
HaGnronenue u 00bsicCHEHHE Mpoliecca KUIEHUs,
B TOM YHCJIC 32aBUCHUMOCTH TEMIIEPATypPhI
KUTICHUS OT JaBJICHUA.

Onpenenenue (M3MEpEHNE) OTHOCUTEIBHOMN
BJIQKHOCTH BO3/1yXa.

Haburoienue npoiiecca miaBaeHus
KPUCTAJUTMUECKOTO BEIIECTBA, HAPUMED, JIbJA.
CpaBHeHHE MTPOLIECCOB IJIaBIECHUS
KPUCTAJUIMYECKUX TEJ ¥ pa3MsITrdeHUs]

IIpU HarpeBaHUU aMOP(HBIX Tell.

Onpenenenre (M3MEpPEHUE) YAECIbHON TEMIOTHI
TUTaBIICHUS JIbJIA.

OObscHeHUe SBICHUN MIaBICHUS U
KPUCTAJIM3AI[MN Ha OCHOBE ATOMHO-
MOJICKYJISIPHOTO YUCHHSI.

Pemenue 3anay, CBA3aHHBIX C BBIYMCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIIEcCcax
TEIUIONEpeIauy MPH TJIABJICHUH U
KPUCTAIIN3AIH, UCTIAPCHUH 1 KOH/ICHCAIUH.
AHanu3 cuTyanui IpakTHIECKOTO MPUMEHEHHS
SBJICHUH TUTaBJICHUS ¥ KPUCTAJUIN3ALINH,
HanpuMep, MOJTYICHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas Ipejka u JIp.

AHanu3 paboTsl 1 00BICHEHHE MTPUHITUTIA
JEMCTBUS TETJIOBOTO ABUTATENS.

Brruncnenue KoanuecTBa TEIIOThI,
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BBIJICIISIIOIIECTOCS IPU CTOPAHUM PA3JTUYHBIX
BU0B ToruuBa, U KIIJI gsurarens.
OOGcysx1eHre YKOJIOTHIECKUX TTOCIeICTBUI
VICTIOJIb30BaHUs JIBUTATEIICH BHYTPEHHETO
CropaHusl, TEIJIOBBIX U TUIPOIIEKTPOCTAHIIAN

Hroro no pazneny

28

Paznen 2. JnekTpuueckue u

MAardHUTHbIC AABJICHUA

2.1 | DnexkTpuueckue
3apsbl.
3apsKEHHBIE TEa U

HUX B3aUMOJCHCTBHUSA

7

DIIEKTpU3ALUS TEN.

JIBa poJia 3IIEKTPUUECKUX
3apsaa0B. Bzanmonencreue
3apsIKCHHBIX TEJL.

3akon Kynona (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUS
3apsKEHHBIX TEIl

OT BEJIMYMUHBI 3aPSI0B U
PACCTOSIHUS MEXIY TeIamu).
DIIEKTPUYECKOE TOJIE.
Hanpsxénnocts
3JIEKTPUYECKOTO TOJIS.
[IpuHUMI cyneprno3uuun
AJIEKTPUYECKUX TTOJIEU

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUU 3apsiIl.
Ctpoenue aroma.
[IpoBonHMKY U

Habmronenue u npoBeieHUE OINBITOB

O JICKTPHU3AIMHU T MPU COMPUKOCHOBEHUU U
VHIYKLHEH.

HaOmronenne n 00bICHEHHE B3aUMOICHCTBHS
OJHOUMEHHO Y PAa3HOUMEHHO 3aPSKEHHBIX TEI.

OObsicHEHUE MPUHLUIIA IEUCTBUS SJIEKTPOCKOTA.

OObsicHEeHUE SIBJICHUMN DJICKTPU3ALNU

IIPU CONPUKOCHOBECHUU TE€JI U UHIAYKIUEHU
C MCIOJIb30BaHHUEM 3HAHUM O HOCUTEIIX
BJIEKTPUYECKUX 3aPsIIOB B BEIIECTBE.
Pacnio3naBanue u 00ObSICHEHHE SIBIIEHUI
3JIEKTPU3ALMU B TIOBCEAHEBHOM KU3HMU.
HaOmronenne n 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOLINX 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsia.

Habmntonenue onpITOB O MOJICTUPOBAHUIO
CHIJIOBBIX JIMHHUM 3JEKTPUYECKOTO IOJIS.
HccnenoBanue 1eCTBUS JNEKTPUIECKOTO MOJIS
Ha MPOBOJIHUKU U JUBJIEKTPUKHU
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AUBJICKTPHUKMU. 3aKoH

COXPAaHCHHA SJICKTPHUICCKOT'O

3apsiia

2.2

[TocTostHHBIN
BJIEKTPUYECKUN TOK

20

DIEKTPUYECKUI TOK.
VYcaoBus cyniecTBOBaHUS
AIEKTPUUYECKOTO TOKA.

M cToYHMKYN TOCTOSIHHOTO
TOKa. JlencTBust
AJIEKTPUUYECKOTO TOKA
(TerioBOE, XMMHYECKOE,
MAarHuTHOE).
DJIEKTPUYECKUI TOK

B KUJIKOCTSIX U raszax.
DJIEKTPUYECKAS LIEMb.
Cwuna Toka. DJIEKTpUUIECKOe
HaIpsKEHUE.
ComnpoTuBiienue
MPOBOJIHUKA. Y IEJIbHOE
CONPOTHBJICHUE BEILIECTBA.
3akoH Oma 11 yyacTka
nemnu. IlocineqoBarenbHOE U
napauiesIbHOE€ COCIMHEHHE
MIPOBOTHUKOB.

PabGoTa 1 MOILITHOCTH
AIEKTPUUYECKOTO TOKA.
3akoH J[xoyns—JIenua.
DJIEKTPUYECKHE LIETH U

HaOnronenue pa3nuyHbiX BUAOB IEUCTBUS
3JICKTPUUYECKOTO TOKA M OOHAPYKEHUE ATUX
BHUJIOB JE€HUCTBHUS B ITIOBCEIHEBHOM KU3HMU.
Habmronenne BO3HUKHOBEHHMSI Ta30BOTO pa3psiia
Y DJICKTPUYECKOTO TOKA B )KUIKOCTH

COopka 1 ucIbITaHUE IECKTPUUECKOM 1enn
IMOCTOSIHHOTO TOKa.

HN3mepenue cuibl Toka aMIepMETPOM.
H3mepenue 3eKTpUIeCcKOTro HanpsKEHUS
BOJIbTMETPOM.

[IpoBenenuie u 0ObSICHEHNE OTIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro0 JJIMHBI, IO TTONEPEYHOTO CEUCHUS
Y MaTepuana.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YePE3 PE3UCTOP,

OT CONPOTHUBJICHUS PE3UCTOPA U HATIPSIKEHUS
Ha PE3UCTOPE.

ITIpoBepka npaBuia ClI0KEHUs HAPSKEHU N
IIPH MOCJIEIOBATEIBHOM COEUHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia 1j1si CUIIbI TOKA

P MAPAIIIETBHOM COEIUHEHUU PE3UCTOPOB.
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noTpeduTEnN
ANEKTPUYECKOU SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

AHaJIN3 CUTYyaIu OCJIEI0BATENBHOTO U
NIapaJuIeIbBHOTO COEUHEHHNSI IPOBOJHUKOB

B JJOMAITHUX JIEKTPUUYECKUX CETAX.

Pewenne 3anau ¢ ucnosibzoBanueM 3akoHa Oma
u GhopMyI pacuéTa IEKTPUIECKOro
CONIPOTHBJIEHUS IIPYU ITOCIEA0BATEILHOM U
IapajjICIbHOM COEAUHEHUH IPOBOIHUKOB.
Omnpenenenre pabOThI 3JIEKTPUYECKOTO TOKA,
IIPOTEKAIOIIETO YEPES PESUCTOP.

Ornpenenenre MOIHOCTH AJIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Yepes
JAMIIOYKY OT HanpsbKeHUs: Ha Hel. OnpeneneHue
KII/] marpeBarens.

HccnenoBanue npeoOpa3oBaHus SHEPTUU

IIPU MOABEME I'Py3a DJICKTPOABUTATEIIEM.
OObsicHEHUE YCTPOICTBA U MIPUHIIAIIA JIEHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OObsicHEHNE TPUYHUH KOPOTKOTO 3aMbIKAHUS U
IIPUHIIUIIA JEUCTBUS IIABKUX MIPEIOXPAHUTEIIEH.
Pemenue 3amau ¢ ucnonab30BaHMEM 3aKOHA
Jixoynsa—Jlenna

2.3

MarHuTHbIC SIBJICHUS

ITocTosIHHBIE MArHUTHI.
BzaumopericTBue
MMOCTOSIHHBIX MAarHUTOB.
MarsauTHoOe moJie.
MaruauTHOE nose 3eMiIn

HccnenoBanne MariiTHOTO B3aUMOJIEHCTBUS
ITIOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX
MarHuTOB MPHU X OOBEAMHEHUU U PA3/ICTICHUH.
HccnenoBanne MarHUTHOTO B3aMMOIEHCTBHS
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U €ro 3HauCHHUE IS KU3HU
Ha 3emiie. OnbIT Dpcrena.
MarsauTtHoe noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TEXHUKE. JlericTBUE
MarduTHOTO IIOJIS

Ha MMPOBOJHUK C TOKOM.
DJIEKTPOBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonb3oBaHue
3JIEKTPOIBUTaTENEN

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MIOCTOSTHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB MPHU X OOBEAUHEHUH U PA3/ICTICHUH.
[IpoBeneHre ONMBITOB MO BU3yAIM3aLUH MOJIS
MOCTOSTHHBIX MarHuTOB.

N3ydenue siBJIEHNUA HAMATHUYUBAHUS BEIIECTBA.
HccnenoBanue neMCTBUS IIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

IIpoBeneHue ONbITOB, AEMOHCTPUPYIOLIUX
3aBHCUMOCTH CUJIbI B3aMMOJEHCTBUS KaTyIIKU
C TOKOM M MarHuTa OT CWJIbI M HAIlPABJICHUS TOKA
B KaTyUIKE.

AHaJIN3 CUTYyalMi NPAKTUYECKOTO MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIULIMHE).
N3ydenune nercTBUs MArHUTHOTO MOJIS

Ha ITPOBOJHUK C TOKOM.

N3ydyeHne nelcTBUs SIIEKTPOABUATATES.
Nsmepenne KII/] anexTpoaBurarenbHON
YCTaHOBKH.

Pacrio3dnaBanue 1 aHaIU3 pa3IMYHBIX
IIPUMEHEHNUM DJIEKTPOABUTATEIIEH

(TpaHCcHOpT, OBITOBBIC YCTPOMCTBA U . )

2.4

DJIEKTPOMAarHuTHas
WHTYKITUS

Omnebitel @apajnes. SABneHue
3JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop.

OIBITHI IO UCCJICIOBAHUIO SIBJICHUSA
BJIEKTPOMArHUTHON UHAYKIIMU: UCCIIEIOBAHUE
W3MEHCHUW 3HAYEHUS U HAIIPABJICHUS
VHIYKIIHOHHOT'O TOKa
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CnocoObl oJTy4eHUs
AIIEKTPUUYECKOM SHEPTUH.
DNEeKTPOCTaHIINU

Ha BO30OHOBIISIEMBIX
HCTOYHUKAX SHEPTUH

Wroro no pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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9 KUIIACC

No HaumenoBanue KomuuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUJBI JEATEIIBHOCTH O0yYAOIIUXCS
/11 pa3aenoB U TEM JacoB
y4eOHOTro IpeameTa
Pa3nen 1. Mexanndeckue siBJICHUSA

1.1

MexaHndyeckoe
NIBHKEHHE U CIIOCOOBI
€ro OIMHUCAHUS

10

MexaHnyeckoe IBUKEHHUE.
MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCUTENBHOCTh
MEXaHUYECKOTO IBAKCHUS.
PaBHOMepHOE
MPSIMOJIMHEVUHOE IBUKCHUE.
HepaBaomepnoe
NPSAMOJIMHENHOE JBUKEHHUE.
Cpennsisi 1 MTHOBEHHasI
CKOpPOCTB TeJa IpU
HEPaBHOMEPHOM JIBUKECHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSIMOJIMHENHOE JIBUYKECHUE.
CBoOoaHOE TIaICHHE.
Omnpitel [Nanumes.
PaBHOMEpHOE 1BMKEHHUE

110 OKPYKHOCTH.

[Iepuoa u wacrora
oOpaienus. JIuneitHas u
YIJIOBasi CKOPOCTH.

AHanu3 u 00CyXJIeHUE Pa3IUYHbBIX TPUMEPOB
MEXaHUYICCKOTO JTBMKCHHUS.

OO6cyxkaeHue rpaHul] IPUMEHUMOCTHA MOJICIN
«MaTepHuagbHas TOUKay.

Onurcanye MEXaHUIECKOTO ABMKCHUS
paznuYHBIMU crioco0aMu (ypaBHEHUe, TabIuIa,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIINH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBU>KCHUS.

Habmoienne MexaHMueCcKoro JABIKEHUS Tela
OTHOCUTEJILHO Pa3HBIX TEJl OTCUETA.
CpaBHeHUe IMyTel U TPACKTOPUI IBUKEHUS
OJTHOTO Y TOTO K€ TeJIa OTHOCUTEIBHO Pa3HbIX
TEJI OTCUYETA.

Amnanu3 Tekcta ["anumest 00 OTHOCUTETBLHOCTH
JIBIKEHUS;, BHITIOTHEHHE 3aJaHUH 110 TEKCTY
(CMBICIOBOE UTEHHE).

Omnpenenenre cpeqHe CKOPOCTH CKOJIbKEHUS
OpyCKka Wi ABUKCHUS IIapyKa M0 HAaKJIOHHOU
MJIOCKOCTH.

Ananu3 u o0cyXJIeHre CII0cO00B
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[lenTpocTpemMuTeEnbHOE
yCKOpEeHue

PHOJIFKEHHOTO OTIPeIe/ICHUS] MTHOBCHHOMN
CKOPOCTH.

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO
JBYKCHHS (IIapyKa B XKUIKOCTH, MOJICITH
AIIEKTPUICCKOTO aBTOMOOWIIS | T. 11.).
Omnpenenenue MyTH, TPOKWISHHOTO 3a JIaHHBIN
MIPOMEXKYTOK BPEMECHH, U CKOPOCTH Tejla

110 rpauKy 3aBUCUMOCTH IIYTH PAaBHOMEPHOTO
JBUKCHHSI OT BPEMCHH.

OOcyxJIeHnEe BO3MOKHBIX ITPHHIIAIIOB
JEHCTBHS IPUOOPOB, U3MEPSIOIIUX CKOPOCTh
(ciuIOMETpPORB).

BrIunciieHHE IyTH ¥ CKOPOCTH MPH
PaBHOYCKOPEHHOM HPSIMOJIMHEHHOM JIBH)KCHHH
Tela.

OmnpeneneHre NpoOMIEHHOTO MyTH U YCKOPCHHMS
JBYKCHHMSI TeJ1a 10 rpauKy 3aBUCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO IIPSIMOJIMHEHHOTO
JBHKCHHMS TeJla OT BPEMCHH.

Ilposepra ecunomesuvl.: eciu

npU PABHOYCKOPEHHOM OBUINCEHUU

Oe3 HaYaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4émHulX yuce, mo
COOMBEMCMBYIOWUE NPOMENCYMKU 8DEeMEHU
00UHAKOBWI.
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Ornpenenenue yCKOpeHus Tela

IIPU PABHOYCKOPEHHOM JIBUKEHUH

10 HAKJIOHHOM TIJIOCKOCTH.

N3mepenue nepro/ia M 4acToThl 0OpaIieHus
TE€Ja IO OKPYKHOCTH.

Ornpenenenue CKOpOCTH PABHOMEPHOTO
JIBMDKCHUS TeJla TI0 OKPY>KHOCTH.

Pewienue 3ama4y Ha onpeaeneHue
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHHYECKOTO JBUKECHHS PA3JTUYHBIX BUIOB.
Pacnio3naBanue v npuOIMKEHHOE OMMCAHUE
Pa3JIMUHBIX BUJOB MEXaHUUECKOTO JBUKCHUS
B IIPUPOJIC U TEXHUKE (Ha MpUMepax cBOOOIHO
MaJIal0IINX TeJl, IBUKECHUS KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U Jp.)

1.2

B3aumoneiictBue Ten

20

[Iepseb1it 3akoH HproTOHA.
Bropoii 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHuMn cynepnosuuuu
CHJL.

Cuna ynpyroctu. 3aKOH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIbKEHUS, CUJIa
TPEHHUS TTOKOSI, IPYTUE€ BUBI
TPEHUS.

Cuna TsKeCTH M 3aKOH
BCEMUPHOTO TATOTECHMUS.

HaOmronenue u 00CyX1€HUE ONBITOB

C IBIDKCHHUEM TeJla P YMEHBIIICHUH BITHSTHUS
JIPYTUX T, MPEMATCTBYIOIMNX JTBHKCHHUIO.
Amnanm3 Texcrta ['anuies ¢ onucaHueM
MBICJICHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 33JIaHUH 10 TEKCTY (CMBICTIOBOE
YTEHHE).

OO6cyxkaeHue BO3MOKHOCTH BBITIOJIHCHUS
3aKOHA WHEPIUU B PA3IMYHBIX CHCTEMaX
OTCUETA.

Hab6nronenue u 006Cy)aeHnEe MEXaHUYECKIX
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Y ckopenue cBOOOIHOTO
najeHus. [[BIKeHue MIaHeT
Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMocTs u neperpy3ku.
PaBHOBeCcHE MaTepranbHOU
TOYKU. AOCOIIOTHO TBEPI0E
Tesio. PaBHOBecue TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpauieHus.. MOMEHT CHUIIBL.
LlenTtp TsKECTH

SBJICHUH, IPOUCXOIALINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBH’KEHHH OTHOCHTEIIBHO
KaOuHeTa PU3MKY.

JleficTBUS ¢ BEKTOpaMU CHJI: BBINIOJIHEHHE
3aJIaHUM M0 CII0KEHUIO U BBIYUTAHHUIO
BEKTOPOB.

Habmtoienue u/uinm npoBeeHUE ONbITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUIOKEHHOW K HEMY CHUJIbI U MACChI
Tena.

AHanu3 u 00bACHEHUE SIBJICHUI

C UCTIOJIB30BaHUEM BTOPOTO 3aKkoHa HpioToHA.
Pemenue 3a1a4y ¢ HCIOJIB30BAHUEM BTOPOTO
3akoHa HpI0TOHA U MpaBuIia CIOKEHUS CUII.
Onpenenenue KECTKOCTH NMPYKUHBI.

AHanu3 cuTyalui, B KOTOPbIX HAOIIOJaI0TCS
yrnpyrue negopmaiinu, u uX 00bsICHEHUE

C HCIIOJIb30BaHNUEM 3aKoHa [ yka.

Pemenue 3a1a4 ¢ MICNIOJIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUS

CKOJIBXKCHHSA OT CUJIbl HOPMAJIbHOT'O JaBJICHMUA.

OO6cyxaeHue pe3yabTaToB UCCIICIOBAHU.
Omnpenenenne k03 GUIIMEHTA TPSHUS
CKOJIb)KEHUSI.

V3mepenue cribl TpEHUS TTOKOSL.
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Pemenue 3a1a4 ¢ ucnonas30BaHreM (POpPMYITbI
JUTSL CUJTBI TPEHUS CKOJTBKEHUS.

AHanu3 IBIWKEHUS TEJ TOJIBKO TOJT IeHCTBUEM
CHJTBI TSKECTH — CBOOOTHOTO TIaJICHUSI.
OObsicCHEeHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOHOTO MACHUSI OT MACCHI TETA.

OreHka BeTUYMHBI CHITBI TSTOTEHUS,
JEHUCTBYIOIIEH MEXKIY IBYMsI TeJIaMU

(mJ1s pa3HBIX Macc).

AHanmM3 IBKEHUS HEOCCHBIX Tell

MOJ1 IEUCTBUEM CUJIBI TATOTCHUS

(c UCTIOJTE30BAaHUEM JIOTIOJTHUTEITLHBIX
HMCTOYHUKOB HH(POPMAIIHUH).

Pemenue 3a7a4 ¢ MCNIOJIb30BaHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUTSL pacu€Ta CHIIBI TSDKECTH.

AHanu3 OpUrHHAIBHOTO TEKCTA,
OTIMCHIBAOIIICTO TPOSBICHUS 3aKOHA
BCEMHPHOTO TSATOTEHUS; BBITIOJHEHUE 3a]aHUI
M0 TEKCTY (CMBICTIOBOE UYTEHUE).

Habmronenue u o0cyxaeHUE ONBITOB

M0 U3MEHEHUIO Beca Tea MPH YCKOPEHHOM
JIBIKEHUU.

AHanu3 yCcJIOBU BOSHUKHOBEHUSI HEBECOMOCTH
U TIEPETPY3KH.

Pemenwne 3amau Ha onpeneneHe Beca Tena

B Pa3JINYHBIX YCIOBUSX.
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AHanu3 cui, JeHCTBYIOIIUX Ha TEIO,
MOKOSIIIIEECs] Ha OTOpeE.
Omnpenenenre HEHTPA THXKECTU Pa3IUUHbBIX TEIl

1.3.

3aKOHBI COXpAaHEHUS

10

Nmnynbc Tena. U3MeHeHue
UMITyJIbca. IMIynibC CHIIBI.
3aKOH COXpaHEHHUS
uMITyJbca. PeaktuBHoe
JBUKCHHE.

Mexanuueckas pabora u
MOIIHOCTh. PaboTa cun
TSXKECTH, YIIPYTOCTH,
TpeHus. CBsI3b SHEPTUU U
paboTsl. [loTeHnmanbHas
SHEPrus Teja, NOoJIHITOro
HaJl IOBEPXHOCTHIO 3€MJIH.
[TorenunanbHas 3HEPTUS
CXKaTOU MPY>KUHBI.
Kunetnueckas sneprusi.
TeopeMa 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKON dHEPruun

HaoGmronenue u o0Cyx aeHre OnbITOB,
JEMOHCTPUPYIOIIUX TIepeIauy UMITYJIbca

P B3aUMOJCHCTBUY TEJI, 3aKOH COXPAaHEHUS
HUMITYJIbCA MPU a0COMIOTHO YIPYTOM U
HEYTPYTOM B3aUMOJICHCTBUMN TE.

AHanu3 cuTyaIuil B OKpy>Karoiiei >ku3Hu

C MCIOJIb30BaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

PacmosnaBanue sIBICHHS pEaKTHBHOTO
JBIDKEHUS B IPUPOJIE U TEXHUKE.
[IpumeHeHne 3aKoHa COXPaHEHUS UMITYJIbCa
JUUIs pacu€Ta pe3yJabTaTOB B3aUMOJACHCTBUSA TEI
(Ha mpuMepax HEeyIpyroro B3anuMoIeHCTBUSI,
YIPYTOTO IMEHTPATBHOTO B3aMMOICHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOJIBHKHO).

Pemenue 3aa4 ¢ HICNIOJIb30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Onpenenenue pabOThI CUIIBI YIPYTOCTH

pU NOABEME Ipy3a C UCIOIb30BAHUEM
HEIOABUKHOTO ¥ TIOJIBMYKHOTO OJIOKOB.
N3mepenne MOIIHOCTH.

N3mepenre noTeHIMalIbHONW YSHEPTUN YIIPYTO
ne(OpMUPOBAHHOM MPYKUHBIL.
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W3mepeHne KNHETUYECKOW SHEPTUU TeNa

10 JJIMHE TOPMO3HOTO MYTH.
DKCIEpUMEHTAIbHOE CPAaBHEHUE U3MEHECHHUS
MOTECHIMAIBHON U KUHETUYECKOW SHEPTHUM TEa
[IPY JIBUKEHUU IO HAKJIOHHOM IIJIOCKOCTH.
DKcnepuMeHTaIbHas MPOBEPKA 3aKOHA
COXPAaHEHHS] MEXaHUYECKON IHEPTUr

IIpU CBOOOTHOM TaJICHUH.

[IpumeHeHune 3aKkOHa COXpAHEHUS
MEXAHUYECKON SHEPTUM IS pacuéra

MOTEHIMAJIbHON Y KHHETUYECKOU YHEPTUM Tea.

Pemenue 3amay ¢ uCnojib30BaHHEM 3aKOHA
COXpaHCHUA MEXaHUYECKOM OHCPIrun

Hror

0 TIO pa3aeny

40

Pa3gen 2. MexannuecKkue Ko

J€0AHUA U BOJHBI

2.1

MexaHnuecKue
KOoJIeOaHus

7

KonebarenbHoe ABukKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUOT,
4acToTa, aMILUTUTY1a.
Marematnyeckuii u
MPY>XKUHHBIN MasiTHUKY.
[IpeBpanienue sHepruu
pH KoJieOaTeIbHOM
JBH>KCHUU.

3aTyxaronue KojaeoaHusl.
BoiHyX1eHHbBIE KOJIEOaHU .
Pe3onanc

Habmonenne xonedanuii o1 1eiCTBUEM CHII
TSHKECTH U YIIPYTOCTH U OOHAPY)KEHUE
MOI00HBIX KOJIEOAHUH B OKPYKAIOIIEM MUPE.
AHanu3 kojieOaHuM rpy3a Ha HUTU U

Ha npyxuHe. OnpeeneHne 4acTOThl
KOJICOaHMI MaTEeMAaTUYECKOTO U MPY>KHHHOTO
MAasITHUKOB.

HabGmronenne u o0bsiCHEHUE SIBICHUS
pe30HaHca.

HccnenoBanue 3aBECUMOCTH TIEPHOIa
KOJICOaHMI IMOABEIIICHHOTO K HUTH Tpy3a

OT JUIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPHOJIa KOJICOaHM

rpysa, ioaBCiCcHHOIO K JICHTC, OT MaCCHI I'py3a.

HaOmronenue u o0CykaeHUE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD MTEPHOIa
KoJIe0aHUH MPY>KUHHOTO MasiTHUKA OT MacCChI
rpy3a u KECTKOCTHU TIPYKUHEI.

[IpumeHeHrne MaTeEMaTHIECKOTO U TIPYKUHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJIsl ONMCAHUS
KoJIe0aHU# B OKPY’KaIOIEM MUDE.

Pemenue 3ana4, CBA3aHHBIX C BHIYMCICHUEM
WJIU OLICHKOM 4acTOThI (TIeproaa) KojieOaHuit
H3zmepenue yckopenus c60600H020 NAOEHUs.

2.2

Mexanunyeckue
BOJIHBI. 3BYK

MexaHn4ecKHe BOJIHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpononbHbie 1
MorepeyHbie BOJIHBL. [[muHa
BOJIHBI U CKOPOCTH €€
pacnpocTpaHEeHuUs.
MexaHu4eCKHUe BOJTHBI

B TBEPAOM TeEIIe,
CEMCMUYECKHE BOJTHBI.
3ByK. ['poMKOCTB 3ByKa U
BbICOTa TOHA. OTpakeHHE
3Byka. MHdpa3Byk u
yIbTPa3BYK

OOHapyXeHUE 1 aHaJTU3 BOJTHOBBIX SIBJICHHM
B OKPY’KaIoIleM MHpE.

HabGnrogenue pacnpocTpaHeHUs MPOA0IbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJICIIN) U
oOHapy>KeHHE aHAJOTUYHBIX BUIOB BOJIH

B IPUPOJE (3BYK, BOJIHBI HA BOJIE).
Brruncnenue qiuHbI BOJIHBI M CKOPOCTH
pacmpoCcTpaHEHHS 3BYKOBBIX BOJIH.
DKCnepUMEHTAIBHOE OTIPE/ICIICHUE TPaHUI]
JaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJICOAHHUIA.
Habmroienne 3aBUCUMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHCIIE, C UCIIOIH30BaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

HaOmronenue u 00ObICHEHUE SIBJIEHUS
aKyCTHUYECKOTO pe30HaHca.

55



AHaJIN3 OPUTHHAIIBHOTO TEKCTAa, MOCBSAMEHHOTO
WCIIOJIb30BaHUIO 3BYKa (WJIH YJIbTPa3ByKa)

B TEXHUKE (3X0JIOKAIUs, YIbTPAa3BYK

B MEJIUIIMHE U JIP.); BHITIOJHEHUE 3aJaHUI

10 TEKCTY (CMBICIIOBOE UTEHUE)

Hroro no pazneny

15

Pa3znen 3. BHCKTPOMaFHHTHOC IMOJIE€ H JJICKTPOMATIrHUTHBLIC BOJIHbBI

3.1 | DnexTpoMarHuTHOE 6 DIEeKTPOMAarHuTHOE TOJIE. [TocTpoenue paccykaeHuii, 000CHOBBIBAIOIINX
10JIE U DNEKTPOMarHUTHBIC BOJHBI. | B3aUMOCBSI3b JJIEKTPUYECKOIO U MarHUTHOTO
3JIEKTPOMArHUTHBIE CaoiicTBa MOJIEH.

BOJIHBI ANEKTPOMATrHUTHBIX BOJIH. DKCnepUMEHTAIbHOE H3yUYE€HHUE CBOICTB
[IIxasa >JIEKTPOMAarHUTHBIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. Mcnionb30BaHue C MOMOIIIbI0 MOOMJIBHOTO TesedoHa).
ANEKTPOMATHUTHBIX BOJIH AHanu3 peHTTeHOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3Ma.
ONeKTpOMarHuTHas IPUpoJa | AHaIU3 TEKCTOB, OMMCHIBAIOIIHMX MTPOSBICHHSI
cBera. CKOpOCTh CBETA. ANIEKTPOMATrHUTHOTO U3JTyYEHHUS B PUPOJIE:
BosHoBBIE CBOMICTBA CBETA | KUBBIC OPraHU3MBbI, H3JIyUYEeHUS] HEOSCHBIX T
(CMBICTIOBOE YTEHUE).
Pacrnio3zHaBanue 1 aHanu3 pa3inyHbIX
NPUMEHEHUHN 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3amau ¢ ucnonb3zoBaHueMm GHopMyi
JUTSL CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, JITHHbI
BOJIHBI U 4YaCTOThI CBETA
Hroro no pazgeny 6
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Pasznena 4. CBeToBbIe ABJICHUSA

4.1

3aKOHEBI
pacrpoCcTpaHeHUS
CBETa

JlyueBas moaens cBera.
HctouHuku cBera.
[IpssmonHeHOE
pacnpocTpaHEHUE CBETA.
3armenus Connua u JIyHbL.
Otpaxenue ceera. [Inmockoe
3epKajo. 3aKOH OTPAXKEHUs
CBETA.

[Ipenomiienue cBera. 3aKOH
npenomiieHus ceera. [lonHoe
BHYTPEHHEE OTPaKCHHE
ceera. Mcnons3oBanue
IIOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJAX

HabitoieHue onbIToB, 1EMOHCTPUPYIOIINX
SIBJICHHE IIPSIMOJIMHEWHOT O PACIIPOCTPAHECHHUS
cBeTa (BOZHUKHOBEHHUE TEHU U MOJIyTEHHU),

Y MX UHTEPHIPETALHUs C UCIIOJIb30BaHUEM
MOHSTHUS CBETOBOTO JIy4a.

OOBbsicCHEHUE U MOJIETTUPOBAHUE COITHEYHOTO U
JIYHHOTO 3aTMEHHU.

HccnenoBanue 3aBUCUMOCTH yTIJla OTPaXKEHUs
CBETOBOTO JIy4a OT yIJIa NaJcHUS.

N3yuenue cBOMCTB H300pakeHUs B INIOCKOM
3epKaiie.

Habmtoienue u o0bsiCHEHHE ONBITOB

0 MOJIYYEHUIO U300paKEHUI B BOTHYTOM U
BBINYKJIOM 3epkanax. HaOmonenue u
OOBSICHEHHE ONBITOB 110 MPETOMIICHUIO CBETA
Ha I'PaHULIE Pa3JIUYHbIX CPE/l, B TOM YHUCJIE
OMBITOB C MOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCHMOCTH yTiia
MPEJIOMJIEHUS OT yIJia MaJIeHUus CBETOBOIO JIy4a
Ha TPaHULIE «BO3TYyX—CTEKIIOM.
Pacrnio3zHaBanue SIBIEHUIN OTPAXKEHUS U
MIPEJIOMJICHUS CBETA B ITOBCETHEBHOM KU3HHU.
AHanu3 u 00bsICHEHHUE SBJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ HCNOJIb30BaHUEM 3aKOHOB
OTpaXXEHUS U NPEJTOMIICHHS CBETA
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4.2 | JIuH3BI ¥ ONTHYECKUE 6 JIunza. Xon nydeit B muH3e. | [lonydeHne n300pakeHUl ¢ TOMOIIBIO
PUOOPHI Onruueckas cucteMa coOuparoniei U paccernBarollen JIMH3.
¢oroanmapara, Mukpockomna | Onpenenenue GOKyCHOTO PacCTOSTHUS U
u Teneckona. ['nma3 kak ONTUYECKOU CUJIbI COOMPAIOIIEH JTUH3HI.
ONTUYECKAS] CUCTEMA. AHanu3 yCTpouCTBa U MPUHIHWIIA I€UCTBUS
brnuzopykocTs u HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JAIbHO30PKOCTh ¢doToannapara, MUKpPOCKOIIA, TEIECKOIIA.
N3yueHnue Mojienu riia3a Kak ONTUYECKON
CUCTEMBI. AHAIU3 IBJICHUHN OJM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHLINIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6emoro 3 Pasnoxenue Oenoro ceeta HabGnronenue pasnnoxxenus: 0e1oro ceeta
CBETA B CIIEKTP B criekTp. OnbITel HplOTOHA. | B CIIEKTD.
CnoxxeHue CreKTpaIbHbIX Habmtoienue u o0bsiCHEHHE ONBITOB
1BeToB. Jlucnepceust ceeTa 10 MIOJTYYEHUIO OEJIOTr0 CBETa MU CI0KEHUU
CBETa Pa3HbIX LIBETOB.
[TpoBenenue u 00ObSICHEHHE ONBITOB
110 BOCIIPUSATHUIO LIBETA MIPEAMETOB MPU UX
HaOJIOICHUH Yepe3 IIBETOBBIC (DUIIBTPHI
(LIBETHBIE OYKH)
Hroro no pazgeny 15
Pa3nen 5. KBanToBbie ABJIeHUSA
5.1 | Ucniyckanue u 4 OnbiTel Pezepdopna u OO6cyxaenue 1enu onbiToB Pezepdopaa

IIOIJIOIICHUEC CBCTA
aTOMOM

IIaHCTapHad MOACIIb aTOMaA.

Mopaens atoma bopa.
Hcnyckanue u norionieHue

I10 UCCJICAOBAHHUIO aTOMOB, BBIIBHKCHHUC
T'AIIOTE3 O BOBMOXKHBIX PE3YJIbTaTaX OIIbITOB
B 3aBUCHUMOCTH OT IpCAIIoJaracMoro CTpoCHus
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cBeTa aTOMOM. KBaHTHL.
JInHenyaTeIe CIIEKTPBI

aTOMOB, (POpMyITHpPOBaHUE BHIBOJIOB

U3 PE3yJbTaTOB OIIBITOB.

OO0cyxaeHue NpOTUBOPEUHA MJIaHETAPHOU
MOJEJIA aTOMa U OCHOBAHUMU ISl TUIIOTE3bI
bopa o cranmoHapHbIx 0pOUTaX 3JIEKTPOHOB.
Habnronenue CruioniHbIX U JIMHEWYaThIX
CHEKTPOB M3JIYyUYEHUS PA3JIUYHbBIX BEIIECTB.
OObsiCHEHUE JIMHEWYATHIX CIEKTPOB U3ITyUEHUS

5.2

Ctpoenue aToMHOT0
aqpa

PamnoaktuBHOCTH. Anbha-,
0eTa- 1 raMMa-u3Ty4YEHUs.
CtpoeHue aTOMHOTO 41pa.
Hyknonnast moaenb
aTOMHOTrO sizpa. M30Tomsl.
PannoakTuBHEBIE
npespamenus. [lepuon
MOJIypacrajia aTOMHBIX JIEp

OO0cyx)aeHne BO3MOKHBIX TUIIOTE3 O MOACIIAX
CTpOEHUS sJIpa.

Omnpenenenre cocTaBa sIep 1Mo 3aJaHHbIM
MacCCOBBIM U 3aps0BBIM YHCIaM U

IO MOJIOKEHUIO B IEPHUOINIECKON CUCTEME
AJIIEMECHTOB.

AHanu3 U3MEHEHUS COCTaBA SApA U €T0
MOJIOKEHUS B TIEPUOIUICCKON CUCTEME

MIPH 0-PATMOAKTHBHOCTH.

HccnenoBanre TPEKOB 0i-4ACTHIL IO TOTOBBIM
dboTorpadusim.

OOHapyXeHUE U U3MEPECHHUE PATHAIIMOHHOTO
¢dhoHa C MOMOIIIBIO JO3UMETPA, OIIEHKA €T
WHTEHCUBHOCTH.

Amnann3 OMO0JIOrnYeCKNX N3MESHEHUM,
MPOUCXOISIIIUX TIOJT ACHCTBUEM
PaIMOAaKTUBHBIX U3ITyYICHHM.
Hcnonp3oBanne palnOaKTUBHBIX U3TyYCHUN
B MEJIUIIMHE

59



5.3 | SlnepHble peakuuu 7 AnepHble peaknuu. 3akoHbl | Pemenue 3aga4 ¢ MCIOJIb30BAHUEM 3aKOHOB
COXpPaHEHMS 3apsAI0BOTO U COXPaHEHUS MAaCCOBBIX U 3apsAI0BBIX YUCEI
MacCOBOTO YHCEJI. JHEPTUS | HA OMpeelIeHUe Pe3yIbTaToOB SICPHBIX
CBSI3M aTOMHBIX sziep. CBsA3b | peakiuii; aHaIu3 BOZMOKHOCTH WU
MAacChl ¥ Hepruu. Peakunn | HEBO3MOXKHOCTH SICPHOU pEaKITUu.
CUHTE3a U JCIICHHUS sIIEP. OueHka YHEPTUH CBS3H SIAEP C UCIIOIB30BAHUEM
Hcrounuku sHeprun ConHna | popmysasl DWHINTEHHA.
U 3BE31. SnepHas OO0cy:x/1eHnE EPCIEKTUB UCTIONb30BaAHMS
JHepreTuka. /lencreus YIIPaBISIEMOI0 TEPMOSAIEPHOIO CHHTE3A.
PaaOaKTUBHEIX M3IYy4eHUN | OOCYKICHUE TPEUMYIIECTB M DKOJIOTHICCKUX
HA )XUBbIE OPTaHU3MBI po0JIeM, CBSI3AHHBIX C SIACPHON YHEPTreTUKON
Hroro no pazneny 17

IHoBTOPUTEIBLHO-0000IHAK NI MOTYJIb

[ToBTOpEHUE 1
o0oO01IeHne
COJIepKaHMs Kypca
bu3uku 3a 7-9 Kaaccel

9

Cucremaruzanus u
0000111eH1Ee TPETMETHOTO
CoJiepKaHUs U OTbITa

TS TebHOCTH,
IPUOOPETEHHOTO

IpU U3y4YEHUU BCEro Kypca
(U3UKHN OCHOBHOTO 00IIIETO
o0pa3oBaHUs.

IToaroroBka kK OCHOBHOMY
roCy/IapCTBEHHOMY
AK3aMeHy 1o (hu3mnKe

11 00y4aroImuxcs,
BBIOPABIINX 3TOT YUCOHBIM
npeaMeT

Brlinonnenne yueOHbIX 3aJaHUi, TPEOYIOIIHNX
JIEMOHCTPALIMA KOMIIETEHTHOCTEH,
XAapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MIPUMEHEHUS NTOJIyYEHHBIX 3HAaHUI

JUTSl HAYYHOTO OOBSICHEHUS! (PU3HUECKUX
SIBJICHUM B OKPY>KAIOLLEW IPUPOJIE,

B [TOBCEJTHEBHOM KU3HU U BBISIBJICHUS
(bu3MYECKUX OCHOB psiJla COBPEMEHHbBIX
TEXHOJIOTHUH;

— MIPUMEHEHUS OCBOEHHBIX
HKCIIEPUMEHTAIbHBIX YMEHUI

JUISL UCCIIEI0BaHMsl (PU3NUECKUX SIBICHUH,
B TOM YHCJIE JJIs1 IPOBEPKHU THIIOTE3
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Y BBISIBJICHUS] 3aKOHOMEPHOCTEH.

Pemenue pacu€THbIX 3a/1a4, B TOM YHCIIE
MPEeIOoJIararoIINX UCIOJIb30BaHNEe HU3UUECKUX
MojieJield 1 OCHOBaHHBIX Ha COJIEP KaHUU
pa3IMYHBIX Pa3/IeNoB Kypca (PU3UKH.
BrlnonHeHue 1 3amura rpynnoBbIX WK
WHIUBUYAJIbHBIX TPOEKTOB, CBA3aHHBIX

C cofiepKaHHeM Kypca (pu3uku

Hroro o pazgeny 9
OBILEE KOJIMYECTBO 102
YACOB I1O ITPO'PAMME
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