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Pabouas mporpamma YOV "AnbTepHaTMBa" mo yueOHOMY mpeamery «Dusuka
(mpenmeTHas 00JacThb «EcTecTBEHHO-HAay4YHbIE MIPEAMETHI») (mamee
COOTBETCTBEHHO — MporpamMma 1o ¢pusuke, Gu3nKa) BKII0YAST TOSICHUTEIBHYIO 3aIHUCKY,
coJiep>kaHue OOydeHHUsl, TUTAHUPYEMbI€ PE3yJIbTaThl OCBOCHHS MPOrpamMMBbI Mo (U3MKe,
TEMaTUYeCKOe TUIAaHUPOBaHUE, NIepeueHb (KoaudUKaTop) pacipeneleHHbIX Mo KiiaccaM
MpOBEPSIEMbIX TpPeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTebHOU
POrpaMMbl OCHOBHOT'O OOIIEro o0pa3oBaHUs U DJEMEHTOB COJEp)KaHUs MO (U3HKE,
nepeueHb (KogudukaTop) MpPOBEpsEMbIX TpeOOBaHM K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBaTeIbHON IIPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHuUs U DJIEMEHTOB
coJiep>KaHus 1o (hu3mKe.

INOACHUTEJIBHAASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa30BaHUsI COCTaBJICHA
HAa OCHOBE TIOJOKEHUW U TpeOOBaHUM K pe3yibTaTaM OCBOCHHMS OCHOBHOM
oOpa3zoBaTenbHON Mporpammel, npeacTaBieHHbix B DI'OC OO0, a takxke ¢ yueTom
paboueil mporpaMMbl BOCIHUTAHHUS M KOHIICTIIIMM TPENOJIaBaHus y4eOHOro MpeaMeTa
«Duzukar.

Cognepxanue nmporpamMMbl 1o (u3uke HampaBieHO Ha  (HOpMHUpPOBaHUE
€CTECTBEHHO-HAay4YHOM IPaMOTHOCTH OOYYarOUIMXCS M OpraHu3allio U3ydeHus (HUu3nKu
Ha JIeATEITbHOCTHOM OCHOBE. B mporpamme mno (Qu3uMKe y4HTHIBAIOTCS BO3MOXKHOCTHU
yueOHOro mnpeaMera B peanusanuu TpeboBanuit ®I'OC OOO k MIaHUPYEMBIM
JMYHOCTHBIM M METANpeIMETHBIM pe3yJibTaTaM OOY4YeHHSs, a TaKXKe MEXIPEeIMETHbIE
CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HA YpPOBHE OCHOBHOTO OOLIETro
oOpa3oBaHus.

[Iporpamma mo (u3uKe ycTaHaBIMBAET pacHpeqeseHrue yuyeOHOro marepualia
no rogam oOydenus (IO Kjaccam), MpejiaraeT MPUMEPHYIO IOCIeI0BATEIbHOCTD
U3Y4YEHHUS] TEeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs MPEAMETHOTO COACpPNKaHUS U ydeTe
BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIMIUXCSl.

@usnka SBISAETCS CUCTEMOOOPA3YIONIMM JJIsl €CTECTBEHHO-HAYYHbIX Y4E€OHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB M SIBJICHU,
M3y4yaeMbIX XUMHUEH, Ouoyioruei, acTpoHoMue u ¢u3nveckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, NPEIOCTABISIET HauOojee SCHbIC
oOpa3upl NPUMEHEHUS HAaydHOrO0 METoAa MO3HaHUs, TO €CTh Crnoco0a MOIyYeHUs
JIOCTOBEPHBIX 3HAHUN O MUDE.

Onna w3 TWaBHBIX 3a7Mad  (PU3UYECKOro o0Opa3oBaHHS B CTPYKType O0OIIeTro
00pa3oBaHusi COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOI IPaMOTHOCTH U HHTEpeca
K HayKe Y 00 y4Jaromuxcs.



N3ydenue ¢Gu3MKu TpENIonaraeT OBIAJCHUE CIECIYIOINIMMHU KOMIETEHTHOCTAMH,
XapaKTePU3YIOMHUMH €CTECTBEHHO-HAYIHYI0 TPAaMOTHOCTb:

Hay4YHO OOBSCHATH SIBJICHHS,

OILICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIC/IOBAHUS;

WHTEPIPETUPOBATh JaHHBIE W  WCIOJB30BaTh HAyYHBIE JIOKA3aTeJIbCTBA
JUTSI TIOJTYYEHUS BBIBOJIOBY.

enu n3ydenus: GpU3MKK Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUs ONMPE/ICICHBI
B KOHIIENIIMW TIperofaBaHuss ydeOHoro mnpeamera «Du3uka» B 00pa3oBaTEIBHBIX
Opra”u3aLusax Poccuiickoit Penepauny, peann3yrommx OCHOBHBIE
o011eo0pa3oBaTeIbHBIC TPOTPAMMBI.

Henu uzyuenust pu3nKu:

NpUOOPETEHUE MHTEpeca M CTPEMJICHHS OOYYalolUXCsl K HAYYHOMY M3Yy4YEHHUIO
MIPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUH O HAYyYHOM METOAE MO3HaHUS U (OPMUPOBAHHE
UCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMUpOoBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa H3Yy4CHHUS OCHOB
CTPOCHHSI MaTEePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (PU3HKU;

dbopMUpoBaHUE TPEACTABICHUM O poiu (GU3UKKA JJs  Pa3BUTHUS  JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE TIPEACTABICHUI O BO3MOXHBIX cepax Oyayiied mpodeccuoHaIbHON
JeSITeTbHOCTH, CBA3aHHOM ¢ (DU3MKOM, MOJITOTOBKA K JaJIbHEHIIIeMy OOYYEHHIO B 3TOM
HaIPaBJICHUH.

JlocTikeHue 3THX 1eJiel MporpamMMmbl 1o (U3HKE Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHusl 00ECTIEUNBACTCS PEIICHUEM CIIETYIONINX 3a0a4:

NpPHOOPETeHWE 3HAHMA O JHUCKPETHOM CTPOSHHUH BEIISCTBA, O MEXaHMYECKHX,
TEIJIOBBIX, JIEKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;

NpUOOPETeHUEe YMEHHM OMUChIBATh W OOBSCHATH (DU3UYECKUE SIBICHMUS
C MCMOJIb30BAaHUEM MMOTYYEHHBIX 3HAHU;

OCBOCHHE METOJOB PEIICHUSI MPOCTEHIITNX PACYETHBIX 33/lad C HCIOJIb30BAaHUEM
bu3HUeCcKX MOJIeNIel, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHMM HAOMIOJaTh MNPUPOAHBIC SBJICHUS U BBINOJIHATH OIBITHI,
nabopaTropHbie pabOThl M JKCIEPUMEHTAIbHBIE HMCCICAOBAaHUS C UCIOJIb30BAHUEM
U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ UHPOpMaIuel (HU3MUECKOr0 COECPKAHUs, BKIIIOYAs
uHOOPMAIIMIO O COBPEMEHHBIX JOCTIDKCHHSAX (DH3UKHM, aHaIn3 W KPUTHUICCKOE
OlLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO cO cdepamMu npodeCCHOHAIBHOM JCATEIBHOCTH, CBS3aHHBIMU
C (U3MKOW, W COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHHSX
(bu3nuecKol HayKu.

OOmiee 4YKMCIO 4YacoB, PEKOMEHIOBAHHBIX [UIsi wu3ydyeHus Qusuku — 238
yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henmenio), B 8 kijacce — 68 vacoB (2 yaca B
Hegneno), B 9 kimacce — 102 gaca (3 yaca B HEJIEIO).



[Ipennaraemelii B mporpamme 1o Gpu3uke nepedyeHsb J1a00paTOpHbIX padoOT U ONBITOB
SBJISIETCS] PEKOMEHIATEeNIbHBIM, YUUTENb JAENAaeT BEIOOpP MPHU MPOBEIECHUU J1a00paTOPHBIX
paboOT U OMBITOB C YYETOM HHJMBHAYAJIbHBIX OCOOEHHOCTEH 00y4aroluxcs, CIUCKa
HKCIIEPUMEHTAIBHBIX 3a/IaHHM, MTPEeIJIaraéMblX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOIO
’K3aMeHa 1o (pusmkKe.



COJEPXXAHUE OBYYEHUA

7 KJIIACC
Pu3uka 1 ee poJib B IO3HAHNH OKPYKAIOLEro Mupa
O®u3uka — Hayka O mnpupoge. SBieHus mnpupoabl. DPu3NUECKUE SBICHUS:

MEXaHNYECKHUE, TEIMIIOBBIC, AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
®uznueckre BenuuuHbl. M3mepenne pusndeckux sennuuH. Ouzndeckue npudopsl.
ITorpemHocTs n3MepeHnii MexayHapoaHas cucreMa eJuHULL
Kak ¢usuka u  Jpyrue  ecTeCTBEHHbIE HAyKM  M3Yy4arOT  MPUPO.Y.
EcTtecTBeHHO-Hay4YHBI METO/1 MO3HAHMS: HAOIIOI€HKE, TOCTAHOBKA HAYYHOI'O BOIIPOCA,
BBIJIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT IO ITPOBEPKE TUIIOTE3, 00BICHEHUE HAOII0AAEMOT0
sBieHus1. Onucanne (U3NYECKUX SIBICHUHN C IOMOILBIO MOJEIEH.

Jlemoncmpayuu
MexaHnuyeckue, TeIIOBbIC, JICKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duszndecKkre TpruOOPsI U MPOIEypa MPSIMbIX H3MEPEHHUN aHAJIOTOBBIM U IIU(GPOBBIM
pUOOpPOM.

Jlabopamopuvie pabomwi u onwvimol

OmnpeneneHue 1IEHBI JEICHUS KAl U3MEPUTEIHLHOTO Mpruoopa.

N3mepenue paccTosHUIMA.

N3mepenue o6beMa KUIKOCTH U TBEPAOTO Teja.

OmnpeneneHue pa3MepoB MaIbIX TEJ.

N3mepenue temmepaTypbl TIPU TOMOIIM KHUIAKOCTHOTO TepMOMETpa M JaT4yHKa
TEeMIIEpPaTypH.

[IpoBenenne mcciaenoBanus MO MPOBEPKE TUIIOTE3bI: MATBLHOCTH IMOJETa IAPHKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM OOJbIIe BBICOTA MTyCKa.

IlepBoHauYa/IbHBIE CBEICHUSI 0 CTPOCHHH BelleCTBA

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. ONbIThI, T0KA3bIBAIOIINE
JVCKPETHOE CTPOEHUE BEILIECTBA.

JIBr>xkeHue yacTtull BemecTBa. CBsI3b CKOPOCTHU JIBHXKEHUS YaCTHUIL C TEMIIEpaTypoil.
bpoynoBckoe nBmwkenue, nuddysus. BzanMoaeicTBiue 4acTUIl BENIECTBA: MPUTHKEHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHHMSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEHW M TBEPIBIX
(kpucTaUTMUEeCKUX) Tell. B3auMOCBsSI3b MEXJy CBOMCTBaAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSAX M HMX aTOMHO-MOJEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Hab6mronenune 6poyHOBCKOTO JIBUKECHHUSI.

Hab6monenune nuddysuu.

HabGmronenune sBrneHuid, OOBSCHSIOMIMXCS TMPUTHKEHUEM WM OTTaJIKWBAHHEM
YaCTHI] BEIIECTBRA.



Jlabopamopuvie pabomul u onvimol
Ornenka nuaMeTpa aToMa METOI0M PSIOB (C UCTIONIb30BaHUEM (hoTorpaduii).
OnbIThI 1O HAOJIIOICHUIO TETJIOBOT'O PACITUPEHUS Ta30B.
OnbITEI O OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO MIPUTSXKCHUS.

J/IBUKeHne ¥ B3auMO1eHCTBHE TeJl

MexaHnnueckoe ABUkeHHE. PaBHOMEpHOE U HEpaBHOMEPHOE ABUkKeHUE. CKOPOCTD.
CpenHsst CKopoCTh TP HEPABHOMEPHOM JIBH>KEHUU. PacueT myTu v BpeMEeHU IBUKEHUSL.

SIBnenne nHepuuu. 3aKoH HHEepLUKUKU. B3auMoieiicTBHE TeJl KaK MPUYNHA U3MEHCHUS
CKOpPOCTH ABWXKEHHUS Tell. Macca kak Mepa MHEpTHOCTH Tena. [[moTHOCTH BeliecTsa.
CBs13b TJIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €IMHUIE 00beMa BEIIeCTRA.

Cuia kak XapakTepUCTHKa B3auMonaencTBusa Tei. Cuia ynpyroctu u 3akoH ['yka.
W3mepeHue cuiibl C TOMOIIBIO JUHAMOMETpA. SIBJIeHUE TATOTEHUA U cuiia TskecTu. Cuiia
TSXKECTH Ha JIpyrux miaHetax. Bec tena. Hesecomocts. CrioskeHue CHII, HAIIPABICHHBIX
no opHol mnpsMoM. PaBHopeiicTByromas cui. Cuna TpeHus. TpeHHE CKOJIbKEHHUS
Y TPEHHE NOKOA. TpeHue B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
Habmronenne MexaHn4ecKoro JBUKEHUS Tena.
N3mepenne ckopocTh PSIMOJIMHENHOTO IBUKCHUS.
HaGnronenue siBeHs] MHEPLIUH.
Hab6monenre naMeHeHus CKOpOCTH TIPU B3aUMOJICHCTBUM TEJI.
CpaBHeHUE Macc 1Mo B3aUMOJICHCTBUIO TET.
CroxxeHue cujl, HalpaBJIEHHbBIX MO OAHOUN MPSIMOIA.

Jlabopamophvie pabomwi u onwvimol

OrnpesienieHre CKOPOCTH PaBHOMEPHOTO ABMIKEHHUS (IIapyKa B KUIKOCTH, MOIEIH
AICKTPUYECKOTO0 aBTOMOOWIIS U TaK Jajee).

Onpenenenue cpeaHeil CKOPOCTH CKOJIBXKEHUS OpycKa WM IIapuKa Mo HAKIOHHOU
IJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPAOIO TeNa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh paCTsHKEHUS (AeopMariu) NpyKUHbI
OT MIPUIJIOKEHHOU CHUJIBI.

OnbITHL, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTD CUJTBI TPEHUS CKOJIbKEHHUS OT Beca Tela
U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHre TBepABIX TeJl, s KUAKOCTEH U ra3oB

Hanenune. CrnocoObl yYMEHBIIEHHUS W YyBEJIWYEHUs JaBieHus. JlaBneHue rasa.
3aBUCHUMOCTH JaBJICHHS Ta3a OT 00bema, Temrneparypsl. [lepenaya naBiaeHus: TBEpaAbIMU
TEeIaMHu, JKUAKOCTAMH M ra3zaMu. 3akoH Ilackans. IlHeBMaThueckue MallIUHBbI.
3aBUCUMOCTh JIABJIGHUS S>KUJKOCTH OT DIyOMHBL [HWapocTaTHUecKuid mapasiokc.
CooOmatomuecs: cocysl. ['uapaBmmyeckue MEXaHU3MBbl.

AtMocdepa 3emimmn u armocdepHoe pAaBieHue. [IpUUMHBI CyHIECTBOBAHUS
BO3yIIHOM o6osiouku 3emiu. Omnbit  Toppuuennu. M3mepenue arMocdepHOro
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JaBJieHUsl. 3aBUCUMOCTh aTMOC(EpPHOro MaBJICHUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 11 u3MepeHus: aTMocepHOro JaBICHUS.

JlelicTBUE >KMAKOCTM M Ta3a Ha NOTPYKEHHOE B HHUX Teo. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. Bo3nyxoriaBanue.

Jlemoncmpayuu

3aBHUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHI.

[Tepenaua naBiaeHMS KUIKOCTHIO U Ta30M.

Coobrraronuecs CoOCyIbl.

I'mapasinueckuit mmpecc.

[IposiBnieHue necTBUsE aTMOC(EPHOrO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT OObEeMa IMOrPYKEHHOM dYacTu Teja
Y TIOTHOCTH KMJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHUS TeEN: IUIABAHUE WA TIOTPYKEHHE TEJI B 3aBUCUMOCTH
OT COOTHOILICHMS TNIOTHOCTEH TeJia U KUJKOCTH.

Jlabopamopnvie pabomwi u onvimol

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00beMa MOTPYKEHHOH
B )KMJKOCTb YaCTH TEJIa.

OnpeneneHne BBITAIKUABAIOIIEH CHUJIbI, JEHCTBYIOIIEH Ha TENO, MOrPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CHJIBI, JCHUCTBYIOLIEW Ha TEJO
B JKMJKOCTH, OT MacChl Teja.

OnbIThI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTb BBITAJIKMBAIOIIEH CUIIbI, JEHCTBYIOIIEH
Ha TEJIO B JKUJKOCTH, OT 00beMa MOTPY>KEHHOU B KUJIKOCTh YaCTH TeJia U OT IJIOTHOCTH
YKUJIKOCTH.

KoHcTtpynpoBaHnue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U OIPEIECICHUE €€
IPy30MOABEMHOCTH.

Pabora u MOIIHOCTH. JHEPrus

Mexanndeckast pabota. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblyar, 0J0K, HaKIOHHAs MI0CKoCTh. [lpaBuno paBHOBecHus
peiuara. IlpumeHeHue mnpaBuiia paBHOBECHsI pplyara K OJOKY. «30JI0TOE IPABHIION
Mexanuku. Koagduuuent noneznoro aeiicreus (nanee — KIIJ[) mpocTeix MexaHHU3MOB.
[IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckas u noreHuuainbHas sHeprus. [Ipespanienue
OJJHOTO BHJA MEXaHUYECKOM OJHEPruH B JPYrol. 3aKOH COXPAaHEHUs DHHEPruu
B MEXaHUKE.

Jlemoncmpayuu
[TpuMepbl TPOCTHIX MEXaHU3MOB.



Jlabopamopuvie pabomul u onvimol

Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBM)KCHHU Teja
110 TOPU30HTAJIbHON MOBEPXHOCTH.

HccnenoBanue ycioBui paBHOBECHS phlyara.

N3mepenune K11/ HaKIIOHHOHN NIJIOCKOCTH.

N3ydeHue 3akoHa COXpaHEHUsI MEXaHUYECKON SHEPrUu.

8 KUIIACC

Temj1oBble AIBJI€eHUA

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BELIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKY1. OMBIThI, TOATBEPKIAIOITUE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenu  TBEpIOTO, JKHAKOTO W  Ta3000pa3HOTO COCTOSHUM  BEIIECTBA.
Kpucrammmyeckue u amopdusie Tena. OObSCHEHHWE CBOWCTB Ta30B, KHUJKOCTEH
M TBEPIABIX TEI Ha OCHOBE TMOJIOKECHUN MOJEKYJIAPHO-KUHETUYECKON TEOpHH.
CmaurBaHU€ U KaOWJUISIPHBIE SIBJICHUA. TeIIoBOE pacIupeHre U CKATHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUYKCHUSI YaCTHII.
Bayrpennsisi sHeprus. CrnocoObl M3MEHEHHsS BHYTPEHHEH SHEPruu: TeIUIonepeaaya
U coBeplieHHe paboThl. Buael Temsonepenadu: TEMIONPOBOJHOCTh, KOHBEKIIUS,
W3JIyYCHHUE.

KomnuectBo TemioTel. YIenbHas TEIUIOEMKOCTh  BeEIIeCTBA. 1eImIooOMeH
U TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIJIoBoro Oananca. [lnaBieHue u orBepaeBaHue
KPUCTAUIMYCCKUX BEIIECTB. YJeibHas Teriora IuiaBieHus. IlapooOpaszoBanue
n koHgeHcanms. Mcmapenme. Kumenuwe. VYaenmpHas Temiora mapooOpa3oBaHMS.
3aBUCUMOCTH TEMIIEPATYPHI KUTICHHS OT aTMOC(HEPHOTO JTABJICHUS.

Brnaxunocts Bo3nyxa.

DHeprus TOIIMBa. Y JIeJibHasl TeIJIOTa CTOPaHusl.

[Tpunumner padoTel TemnoBbix apurateneit KIIJI tenmoBoro npurarens. TemnaoBsie
JIBUTATENM U 3allUTa OKPYKAIOLIEH CPEIbl.

3aKOH COXpaHEHUA U MIPEBPAILICHUSI SHEPTUM B TEIUIOBBIX MPOIECCaX.

Jlemoncmpayuu
Ha6monenre 6poyHOBCKOTO JIBHYKEHUSI.
Ha6monenne nuddysun.
HabGmronenue siBjeHU cMaurBaHUs U KaMWUISIPHBIX SIBJICHUM.
HabmrogeHue TemioBoro pacimpeHus Tel.
N3menenue naBiaeHus ra3a npu U3MEHEHUH 00beMa U HarpeBaHUU UJIH OXJIXKICHUU.
[TpaBusia u3mepeHus TemrepaTypsl.
Buae! Termonepenaum.
OxJaxieHue npu COBEPIICHUU PabOTHI.
HarpeBanue npu coBepiieHnn paboThl BHEITHUMU CHUIIAMH.
CpaBHEHUE TEIIIOEMKOCTEN pa3IMYHBIX BEILIECTB.



Hab6mronenne kuneHus.
Habmro1eHre mocTossHCTBA TeMIIEPaTyphl MPHU TJIABJICHUH.
Mopenu TenI0BBIX ABUTATEIICH.

Jlabopamopuvie pabomwi u onvimuol

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTS>KEHUS.

OnbITHI O BRIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOW COJIM WJIM caxapa.

OnbITEl IO HAOMIOJACHUIO TETUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH W TBEPABIX
TEJ.

Ornpenenenue AaBjaeHUS BO3AyXa B OJIJIOHE IIMPUIIA.

OnbITEI, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCThH JaBJICHUS BO3JyXa OT €ro oodobema
Y HarpeBaHUs WIH OXJIAKICHHUS.

[IpoBepka THUIOTE3bI JWHEHHON 3aBHCHMOCTHA JUIMHBI CTOJIOMKA IKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGmronenne n3MeHeHrsl BHYTPEHHEHW YHEPTUU Tejla B pe3ybTaTe TeIIonepeaadn
¥ paObOThI BHEITHUX CHUIL

HccnenoBanue siBieHHs] TEIUIOOOMEHA TMPU CMEUIMBAHUM XOJIOMHOW W ropsyei
BOJIBI.

OnpeneneHue KOIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJIOM MpH TEIIOOOMEHE
C HAarpeThIM METAIUTMYECKUM LWJINHIPOM.

Onpenenenne yaeabHON TEMIOEMKOCTH BEIIECTBA.

UccnenoBanue nporecca ucnapeHusl.

OnpeneneHne OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

Onpenenenne yaeabHON TEIIOTHI IUIABICHUS JIbJA.

JIeKTpU4YeCKHEe U MATHUTHBIE SIBJICHUS

Onextpuzauust Ted. JlBa poma dJEKTpUYECKHX 3apsioB. BzaumoneiictBue
3apspKEHHBIX Tell. 3akoH KyiioHa (3aBUCMMOCTD CHIIBI B3aUMO/IEHCTBUS 3apsyKEHHBIX Tell
OT BEJIMYMHBI 3apSA0B U PACCTOSIHUS MEKY TEJIaMU).

Onextpuyeckoe nose. HanpsykeHHoCTh 3nekTpuueckoro nois. IlpuHiun
CYNEPHO3ULNHU IEKTPUUECKUX MOJIEeH (Ha KAYUECTBEHHOM YPOBHE).

Hocutenun »neKTpUYECKUX 3apsAloB. OJIEMEHTApHBIA 3JIEKTPUUYECKUN 3aps.
Crpoenue aroma. IIpoBOIHMKM M AMAJIEKTPUKUA. 3aKOH COXPAHEHHS AJIEKTPUYECKOIO
3apsja.

DNEeKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHUS 3JIEKTPUYECKOTO TOKa. VIcTOUHUKN
HNOCTOSIHHOTO TOKa. JIeHCTBHUSL 3JEKTPUYECKOr0 TOKa (TEIIOBOE, XHWMHYECKOE,
MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

OnekTpuueckas 1uemnb. Cuiia Toka. DnekTpuieckoe HanpspkeHue. ConpoTHBIICHHE
IIPOBOJIHHUKA. Y IEJIbHOE CONPOTHUBJIIEHME BellecTBa. 3akoH OMa [ ydacTKa LIEnH.
[TocnenoBaTenbHOE U APAIIENBHOE COEAMHEHUE TTPOBOIHUKOB.

PaboTa u MOITHOCTB 3JIEKTPUUYECKOT0 TOKa. 3akoH J[xkoyns—JIeHia. Dnekrpudyeckue
LEeNH U MOTPEeOUTENH IEKTPUUECKOi 3Hepruu B 0bITy. KopoTkoe 3ambikaHuUe.
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[TocTositHHBIE MarHWThHl. B3auMonelcTBHE MMOCTOSHHBIX MarHuTOB. MarHuTHOE
nosie. MarauTHoe 1ose 3eMJIM U €ro 3HaueHHe JUIA KU3HU Ha 3emute. OnbIT Dpcrenaa.
MarnutHOoe 1oJIe INEKTPUYECKOro TOKa. lIpuMeHeHne 3IeKTpOMAarHuTOB B TEXHHKE.
JlelicTBME MAarHUTHOIO IOJISI HA IPOBOJHUK C TOKOM. DJEKTPOABUTATEIL TOCTOSHHOTO
TOKa.  HMcmosp30BaHHWE — DJIEKTPOABUTATENEH B TEXHHYECKMX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Onbitel @apanes. SBieHHe >3JEKTpOMarHUTHOW WHAYKIUU. [IpaBuno JleHia.
Onextporeneparop. CrnocoObl MOTYYEHHs AJIEKTPUUYECKONM SHEPruu. DJIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX HICTOYHUKAX SHEPTUU.

Jlemoncmpayuu
DJIeKTpH3alus TeIL.
JIBa pona 3IEKTPUYECKUX 3apsI0B U B3aUMOAECHCTBUE 3aPSKEHHBIX TEIL
Y CTpOUCTBO U JENUCTBHE DJIEKTPOCKOIIA.
DnekTpocTaTuyecKasi HHAYKIIHS.
3aKOH COXpaHEHUS AJCKTPUUECKUX 3apsiI0B.
[IpoBOAHUKY U AUDIIEKTPUKH.
MoaenrpoBaHue CUIOBBIX JUHUM 3JIEKTPUIECKOTO TOJIS.
HcTouHMKYM TTOCTOSSHHOTO TOKA.
JIelCTBUSI DIEKTPUUECKOTO TOKA.
DJIEKTPUYECKUAMN TOK B )KUJKOCTH.
I"a30BbIii pa3ps.
N3mepenune cuitbl TOKka aMIepMeTPOM.
N3mepenne 3neKTprui4ecKoro HanpsiKEHUsST BOJTbTMETPOM.
Peocrar u Mmarazus conpoTHUBIIEHUM.
B3anmopericTBre noCTOSIHHBIX MArHUTOB.
MoaenrpoBaHue HEBO3MOKHOCTHY Pa3AEICHUsI TTOJKOCOB MAarHUTa.
MoaenrpoBaHne MarHUTHBIX TOJEN MOCTOSHHBIX MArHUTOB.
OnbIT Dpcrena.
MaruuTtHoe€ nosie Toka. DJIEKTPOMAarHur.
JlelicTBHE MarHUTHOTO IOJS HAa POBOJAHUK C TOKOM.
DIIEKTPOJBUTATEIIb IOCTOSIHHOT'O TOKA.
HccnenoBanue sBICHUS 3JICKTPOMAarHUTHOW UHTYKIIUU.
Onbitel Dapajes.
3aBHCUMOCTh HaIPABJICHUS UHAYKIIMOHHOTO TOKa OT YCIIOBUM €ro BO3HUKHOBEHHS.
DIIEKTPOreHEPaTOp MOCTOSHHOTO TOKA.

Jlabopamopmvie pabomsi u onvimsl
OnbITHI 110 HAOIOACHHIO SJICKTPHU3ALMH TEJI HHIYKIIUECH U TPH COMPUKOCHOBCHHH.
HccnenoBanue qEHCTBHS SJICKTPUYECKOTO OIS Ha MMPOBOAHUKHN U JHAJICKTPUKH.
CoOopka u nmpoBepka pabOThI JIEKTPUUECKOM 1EMU MOCTOSHHOTO TOKa.
H3mepenre u peryJimpoBaHre CHITBI TOKA.

11



N3mepenue u peryampoBaHUe HANPSHKCHUS.

NccnenoBanne  3aBUCMMOCTM  CHJIBI  TOKA, HMAYIIETO  4YEPE3  PE3UCTOP,
OT COITPOTUBJIEHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OneITBl, JEMOHCTPUPYIOLIME 3aBHCHUMOCTH 3JIEKTPHUYECKOrO COINPOTHUBIICHHUS
IIPOBOJTHHUKA OT €T0 JJIMHBI, TUIOIAA1 ITONEPEYHOr0 CEYEHUs U MaTEpHaIa.

[IpoBepka mpaBuia CIOKEHUS HANPSHKEHUN TPU MOCIEA0BATEIBHOM COECAUHEHUN
JIBYX PE€3UCTOPOB.

[IpoBepka mpaBuia A5 CUIIbI TOKA MPY MApaJLIETIbHOM COCINHEHUN PE3UCTOPOB.

OnpeneneHue padOThI ANEKTPUUECKOT0 TOKA, UYILETO YEPE3 PEIUCTOP.

OnpeneneHne MOIHOCTH 3JIEKTPUYECKOIO TOKA, BBIIEIIIEMON HA PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTH  CWJIbI  TOKA, MAYHIETO 4Y€pe3  JIAMIIOUKY,
OT HANpPSKEHUS HA HEW.

Onpenenenue KIIJ[ HarpeBarers.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBUS TOCTOSIHHBIX MarHUTOB.

N3ydeHue MAarHUTHOTO MOl TOCTOSHHBIX MAarHUTOB TMPU UX OOBEAMHEHUU
Y pa3JeIcHUN.

HccnenoBanue necTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnepITBl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aMMOJEHUCTBHS KaTyLIKH
C TOKOM ¥ MarHuTa OT CUJIbI TOKA ¥ HAIIPABJICHUS TOKA B KAaTYIIKE.

N3y4yeHnne nericTBUs MarHUTHOT'O ITOJII HA IIPOBOJHUK C TOKOM.

KoncTtpynpoBanue u usydeHue paboThl 2JIEKTPOIBUTATEIS.

M3mepenne KII/I anekTpoaBuraTebHOM yCTAaHOBKH.

OMnBITHI 110 UCCIEN0BAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOM MHAYKIIMU: UCCIIEI0BAaHNE
V3MEHEHUI 3HaYEHUs U HaIIPaBJICHHUs] HTHAYKIIHMOHHOT'O TOKaA.

9 KUIIACC

Mexannuyeckue siBJIeHUs

Mexannueckoe  aBwxkeHue. MarepuanbHas ~ Touka. (Cucrema  oTcuera.
OTHOCUTEIBPHOCTh ~ MEXAHUYECKOr'0  JBWKEHHUS. PaBHOMEpHOE  MpSIMOJIMHEIHOE
nBKeHUEe. HepaBHOMepHOE mpsAMOJIMHENWHOE ABMKEeHWE. CpenHsis U MIHOBEHHas
CKOPOCTb TEJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne. PaBHOyckopeHHOE TIpsiMoNIMHeHOe ABMkeHue. CBOOOMHOE TajeHuE.
OmnbrTel ['anunes.

PaBHOMepHOE JBUXKEHHME TI0 OKpykHOCTU. llepuog u wyactora oOpaiieHus.
JIuHeiHas u yrinoBasi CKOpocTd. LIeHTpoCcTpeMUuTeNnbHOE YCKOPEH HE.

[IepBeiii 3ak0oH Hprorona. Bropon 3akoH Herorona. Tperuit 3akoH HproToHa.
[IpyuHIMII CyTIEpIIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIa TPEHUS CKOJIBXKCHHS, CHJIa
TPEHUS MOKOSI, IPYTUe BUIbI TPEHHUSI.

Cuna TSHKeCTH U 3aKOH BCEMHUPHOTO TSATOTEHUSA. Y CKOpEHHUE CBOOOTHOTO TIaJCHUSI.
JBmxenue mianer Bokpyr CousHna. Ilepas kxocmumueckas ckopoctb. HeBecomocTh
U TIEPErPY3KHU.
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PaBHOBecue MarepuanbHOM TOYKH. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPJIOrO TEJA C 3aKPEIUIEHHOM OChIO BpamieHus. MoMeHT cuiibl. LIEHTp TskecTH.

Nmnynec Tema. M3menenume wummynbca. MMmynbe cunbl. 3aKOH COXPaHEHUS
MMITyJIbCa. PEakTUBHOE NBHKEHUE.

Mexannyeckasi pabota U MOUIHOCTh. PaboTa cuil TsKeCTH, yNpyrocTd, TPEHUS.
CBs3b sHepruu u padotsl. [loTeHnmanpHas sHeprus Tena, MOAHITOro HaJl TOBEPXHOCTHIO
3emun. [loreHnuanbHas 3Heprus cxkarou npyxuHbl. Kunetnueckas sHeprus. Teopema
O KUHETUYECKOW dHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu

HabGmronenne MeXaHMYEeCKOro JBIMDXKEHMSI Tejla OTHOCUTEIbHO pa3HbIX Tel
OTCUETa.

CpaBHeHUE IMyTEN U TPACKTOPUHM IBUKEHUS OJTHOTO M TOTO € Tela OTHOCUTENBHO
pPa3HBIX TEJ OTCUETA.

N3mepenne CKoOpoCTU U YCKOPEHUS MPAMOJIMHEUHOTO JIBUKECHUS.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOIO JIBUYKCHUS.

HaOmonenue nBu»KeHUs Tena Mo OKPYKHOCTH.

HabGmronenne MexaHMYECKUX SIBIIEHUW, MPOUCXOASIIMX B CHCTEME OTCYETa
«Tenexka» Mpu ee paBHOMEPHOM M YCKOPEHHOM JBM)KEHUM OTHOCUTEIBHO KaOWHETa
(bu3nKu.

3aBHCUMOCTb YCKOPEHUSI TEIA OT MACCHI TeJIa U JCUCTBYIOIIECH HA HETO CUJIBI.

Habnronenne paBeHCcTBa CUIT IPU B3aUMOZECICTBUU TEIL.

N3menenne Beca Tena npu yCKOPEHHOM JIBUKEHHUH.

[Tepenaua ummysbsca npu B3auMOJIEUCTBUU TEIL.

[IpeobpazoBanus SHEPTUH TIPU B3AMMOICHCTBUN TE.

CoxpaHeHre UMIyJbca MPU HEYIPYTOM B3aUMOJICUCTBUMU.

CoxpaHeHne UMITyJIbCa MPU a0COMIOTHO YIPYrOM B3aUMOJICHCTBUU.

HabGnronenne peakTHBHOTO IBMKCHHUS.

CoxpaHeHre MEXaHUYECKOM 3HEPTUr MpHU CBOOOAHOM MaICHUU.

CoxpaHeHHE MEXaHUYECKOM SHEpPruM NpH JBWKEHUU Tejla TOJ JEWCTBHEM

IIPY’KHHBI.

Jlabopamopuvie pabomul u onvimoi

KoHncTpynpoBanue Tpakra i pa3roHa u JajdbHEUIEro paBHOMEPHOTO JBUKECHMUS
HIApUKA WIN TEIEKKH.

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUs Opycka WM ABM)KCHUS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.

Omnpenenenue yCKOpEHHs TeNa MPH PaBHOYCKOPEHHOM ABM)KCHUU 1O HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TTYTH OT BPEMEHHU MPHU PAaBHOYCKOPEHHOM JBUKCHHUH
0e3 HaYaJIbHOM CKOPOCTH.
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[IpoBepka TruMOTE3bl: €CIUM NPU PABHOYCKOPEHHOM JIBIXKEHMHM 0€3 HadalbHOU
CKOPOCTH IYTH OTHOCSITCS KaK psiJl HEYETHBIX YUCEII, TO COOTBETCTBYIOIIUE MPOMEXYTKH
BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTHU CHJIBI TPEHUSI CKOJBXEHUSI OT CHJIBI HOPMAaJIbHOTO
JTaBJICHUSI.

Onpenenenune kKodQPuIMeHTa TPEHUS CKOJIBKESHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CHJIBI TPEHUST MPU PABHOMEPHOM JIBH)KEHUHM Tea
M0 TOPU30HTAJILHON MOBEPXHOCTH.

Omnpenenenue paboThl CUJIBI YIIPYTOCTH NMPH MOABEME I'py3a C HCMOIB30BAHUEM
HEMOJBMKHOTO U TIOJIBUKHOTO OJIOKOB.

N3yuenne 3ak0HA COXPAHEHHUS SHEPTUH.

Mexanuueckue KoJ1e0aHus ¥ BOJHbI

KonebarenpbHoe nBmwxkeHue. OCHOBHBIC XapaKTEPUCTHKH KOJIeOaHWN: IEPHOI,
4acToTa, aMIuIMTyAa. MareMaTH4ecKuil W IpPYKUHHBIM MasTHUKH. [IpeBpamienue
SHEPIUM MPU KOJIeOATEILHOM JIBUXKCHUU.

3aryxatomue kojebaHus. BeiHyxaeHHbIE KoneOaHus. Pe3oHanc. Mexanuueckue
BOJHBI. CBOWMCTBA MEXaHMYECKUX BOJIH. [IpojonbHBIE W TONEpedHble BOJHBL. J[iinHA
BOJIHBI U CKOPOCTh €€ pacnpoCTpaHeHHs. MexaHHUYECKHUE BOJHBI B TBEPIOM TEJE,
CEMCMMYECKHE BOJIHBI.

3ByK. ' poMKOCTB 3BYKa U BeIcOTa TOHA. OTpakeHHe 3ByKa. H(Bpa3ByK U yIIbTPa3BYK.

Jlemoncmpayuu
Hab6monenne konebanuit Ten moj JeHCTBUEM CUJIBI TSDKECTH U CHUJIBI YIIPYTOCTH.
HabGmronenue xonebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.
HabGnronenue BRIHYXICHHBIX KOJICOAHU U pE30HAHCA.
PacnpocTpanenue mpoaoIbHBIX U IMTONEPEUYHBIX BOJIH (HA MOJICIIHN ).
HabGnronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTHYECKUI pe30HAHC.

Jlabopamopmvie pabomwi u onwvimol

Omnpezenenue 4acToOTH U Mepro/a KoJeOaHnii MaTeMaTHIeCKOr0 MasiTHUKA.

Omnpenenenue 4acToOTH U Meproja KoJeOaHuii MPYKUHHOTO MasiTHUKA

HccrnenoBanne 3aBUCUMOCTH TEpHOAA KOJNEOAHWN TOABEIICHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH Te€puoja KoJleOaHUN MNPYKUHHOTO MasiTHHKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTU TepuoAa KojeOaHUM rpysa, MOJBEIIEHHOIO K HUTH,
OT Macchl Tpy3a.

OnbITEI, EMOHCTPHPYIOIINE 3aBUCHMOCTh TEpUoAa KOJIEOAHWH MPYKUHHOTO
MasiTHUKa OT MaCChI TPy3a U )KECTKOCTH MPYKUHBI.

W3mepenne yckopeHusi CBOOOTHOTO TaICHUS.
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DJIEKTPOMATHUTHOE I0JI€ ¥ 3JIEKTPOMATr HUTHbIE BOJIHbBI

DJIEKTPOMAarHUTHOE noJie. DIJIEKTPOMArHUTHbBIE BOJIHBI. CaoiicTBa
ANEKTpOoMarHuTHbIX BodH. Illkama »3yeKTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.

DJIeKTpOMaruuTHas npupoja cera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa PIEKTPOMArHUTHBIX BOJIH.
BonHoBbIE CBOMCTBA CBETA.

Jlabopamophvie pabomwi u onwvimol
N3ydeHue CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH € TIOMOIIbI0 MOOUITBHOTO TenedoHa.

CBeToBbI€ ABJICHUS

JlyueBas mopenb ceera. Mcrounuku cBera. [IpAMOIMHENHOE pPaCpOCTPAHEHUE
ceera. 3armeHuss Connua u Jlywel. Otpaxenue cBeta. Ilmockoe 3epkaiio. 3akoH
OTPaXKEHUSI CBETA.

[Ipenomnenne cBera. 3akoH HpelomieHHs cBera. I[lonHOe BHYTpeHHee
OTpakeHHE cBeTa. VICroiab30BaHUE MOJIHOIO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox nydeil B nuH3e. OnTtudeckas cucrema (oToarnmapara, MUKpPOCKOMNa
U Teneckorna. I'1a3 kak onTudeckas cucreMa. bim3opykocTs U 1anbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoToHA. Cl0XKeHNEe CTIEKTPaIbHbBIX
1uBeTOoB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpsAmonuHerHoe pacnpoCTpaHEHUE CBETA.
OtpakeHue cBeTa.
[Tomyuenue n300pakeHUi B TUIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKajiax.
[Ipenomnenue caera.
Onrtuyeckuii CBETOBO/I.
Xo tydelt B coouparomien JuH3e.
XoJ1 JIydyeu B pacCECUBAIOIIEH JIMH3E.
[Tonydyenue nzo0paxeHut ¢ TOMOUIBIO JTUH3.
[Mpunuun neiicTBus goroarnmapara, MUKPOCKOIA U TEIECKOTA.
Mopens rnasa.
Pasnoxxenue 0enoro cBera B CIEKTP.
[Tomydyenne O0enoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX LIBETOB.

Jlabopamopuvie pabomol u onvimol
HccnenoBanue 3aBUCUMOCTH yrila OTPAKEHUSI CBETOBOIO JIyda OT yriia NajeHuUs.
N3ydyenue xapakTepucTUK U300paXeHus IPeIMETa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiyda OT YyIJia MaJIeHUs
Ha TPAHULIE «BO31YX—CTEKIIO».
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[Tomyuenune n300paskeHUH C TTOMOIIBIO COOUPAIOIICH JTMH3BI.

Omnpenenenue GOKYCHOTO pacCTOSHUS U ONTHUYECKOM CUITBI COOMPAIOIIIEH JIMH 3BI.

OnBITHI 1O Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

OnBITH IO BOCTIPUATHIO I[BETA MPEAMETOB MPU UX HAOIOJICHUU Yepe3 IIBETOBBIC
GbUIBTPHI.

KBanToBbI€ sIBJICHUS

Onwitel  Pezepdopna u mmanerapHass mojens aroma. Mogens aroma bopa.
Hcnyckanue u normnomenue ceera atoMoM. KBaHThI. JIMHeW4aThie CIEKTPBI.

PanunoaktuBHOCTh. Anb(a-, 6eta- 1 ramma-usnydeHusi. CTpoeHue aTOMHOTO sipa.
Hyknonnas monens aroMHoro siapa. M3oromnbl. PagnoaktuBHbie npeBpamienus. Ilepuon
MoJypacnazga aTOMHBIX SIAED.

SAnepubie peakuy. 3aKOHbI COXPAHEHUS 3apsiIOBOTO M1 MaCCOBOTO YKCENL. DHEPrus
CBS3U aTOMHBIX sziep. CBsI3b Macchl U 3HEpruu. Peakuuu cuUHTE3a W JIEJICHUs sep.
Ncrounuku sHeprun ConHIA U 3BE3I.

SnepHas odHepretuka. JleMCTBUA PpaJMOAKTUBHBIX M3JIyUEHUM Ha IKUBBIC
OpraHU3MBl.

Jlemoncmpayuu
CnekTpbl U3Ty4EHUS U TTOTJIOMICHHUS.
CnekTpsl pa3IMYHbIX T'a30B.
CnekTp BogOpoOA.
Hab6monenue TpekoB B kamepe Busbcona.
Pabora cueTuynka MOHU3UPYIOIIUX U3TYUCHUH.
Peructpanus uzinydeHusi IpupoaHbIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamophvie pabomwi u onwvimol

HaGmoenue CItonmHbIX U TMHEHYAThIX CIICKTPOB U3ITyYEHUSI.

HccnenoBanue TPEeKOB: M3MEpPEHWE DHEPIUU YACTUIIBI [0 TOPMO3HOMY IIYTH
(o dotorpadusim).

N3mepenne pannoakTUBHOTO (oHa.

IToBTOpHUTENBHO-00001IAI0IIHIT MOTYJIb

[ToBTOpUTENHHO-0000IIAIONUI  MOAY/Ib TpEHAa3HAuYCH [JIs CHUCTEMaTU3aliu
U 0000IIeHHsS] MPEAMETHOIO COJACPXKAHUS U ONBITAa JESATENLHOCTH, MPHUOOPETEHHOrO
Opy HW3YYEeHUU BCEro Kypca (QHU3MKH, a TaKXKe Uil MHOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY dK3aMEHY Mo (hU3UKe JIsl 00 ydaronuxcsl, BBIOPABIINX 3TOT YU€OHbBIN
peIMeT.

IIpn W3ydyeHUH AAHHOIO MOXYJSl PEANTM3YIOTCS M CHUCTEMATHU3UPYIOTCS BUIBI
NeSTENbHOCTH, HA OCHOBE KOTOpPBIX OOECIEeYMBAETCS JOCTHXKEHHE MPEIMETHBIX
U METanpelIMETHbIX  IUIAHUPYEMbIX  pe3yldbTaToB  OOydeHus, (opMuUpyercs
€CTECTBEHHO-HAay4YHasi TPaMOTHOCTb: OCBOEHUE HAay4HBIX METOJIOB HCCIIEOBAaHUS
SIBJICHUI MPUPOJIBI U TEXHUKH, OBJIAICHUE YMEHUSMU OOBSICHATH (PU3NUECKUE SBICHMUS,

16



NpUMEHSIE TOJY4YeHHbIe 3HAHWs, pelaTh 3aJadyd, B TOM YHCIE KaueCTBEHHbBIC
Y SKCIIEPUMEHTAJIbHBIE.

[TpuHIMTIUATBHO ESITEIBHOCTHBIA XapakTep JAaHHOTO MOAYJIA PeaIu3yeTcs 3a CueT
TOTO, YTO O0YUYAIOIIUECS BBIMOJHSAIOT 33/IaHKs], B KOTOPBIX UM Mpe/jIaraercs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUW Pacro3HABATh U HAYYHO OOBSICHATH (U3NUECKHE
SABJIEHUS B OKPYXKAIOLIECH PUPOJIE U OBCEIHEBHOU KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICIOBAHUS (PU3UUECKHUX SIBIICHUM, B TOM YHUCJIE
JUJIS1 TPOBEPKH TUTIOTE3 U MOJYUYCHHS TEOPETUUECKUX BBIBOIOB,;

OOBSICHATh HAy4YHbIE OCHOBBI HaubOoJiee BaXKHBIX JIOCTHIXKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HalpUMep, MPAKTUUECKOTO UCIOJIb30BaHUS Pa3JIMYHBIX HCTOYHHUKOB
HPHEPruM Ha OCHOBE 3aKOHA MPEBPAILLECHUS M COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPIUM.

Kaxnas u3 TeM JaHHOrO MOJYJSI BKJIIOYAET HKCIEPUMEHTAILHOE HCCIIEOBAHUE
oboOmraromero xapakrepa. Moaynb 3aBepiiaeTcs MPOBEACHUEM JUAarHOCTUYECKOU
Y OIIEHOYHOM pabOThI 3a KypC OCHOBHOTO 00I1IeTO OOpa30BaHusI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenue ¢usmkn Ha ypoOBHE OCHOBHOI'O OOIIEro 0OOpa30BaHUSI HAMPABICHO
Ha JOCTIKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX M TMPEIMETHBIX 00pa30BaTEIbHBIX
pE3YyJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe m3ydeHus (GU3MKM HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
y obyuatomierocst OyayT chOpMUPOBAHBI CIIETYIONTUE JMYHOCTHBIE PE3yIbTaThl B YACTH:

1) naTpMOTHYECKOr0 BOCUTAHMA:

NposIBIEHNE HMHTEpeca K HCTOPHM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
(u3HYECKON HAYKU;

[IEHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCUNCKUX yIEHBIX-(DU3HKOB;

2) rpaKJaHCKOr0 U TYXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUSI:

TOTOBHOCTh K AaKTHMBHOMY YYacTHUIO B OOCYXJECHMHM OOIIECTBEHHO-3HAYUMBIX
U STUYECKUX TMpOOJIEM, CBSI3AHHBIX C MPAKTUYECKUM HPUMEHEHHUEM JOCTHXKEHUN
bu3uKy;

OCO3HAHHE BAXKHOCTU MOPAJIbHO-3THYECKUX MPUHIUIIOB B JAEATEIBHOCTH Y4E€HOTO;

3) 3cTEeTHYECKOr0 BOCIIUTAHHSA:
BOCIIPUSTHE OCTETUYCCKUX KadyeCcTB (DU3MUECKON HAyKH: €€ TapMOHHYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUIHOCTH,

4) HEeHHOCTH HAYYHOI'0 TIO3HAHMS:

OCO3HAHME LIEHHOCTU (PU3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUs
MHpPA, OCHOBBI PAa3BUTHs TEXHOJIOTUM, BaXKHEUILIEW COCTABIIIOIIEN KYJIbTYPBI,

pa3BUTHE HAy4YHOM JIOOO3HATEIBHOCTH, HWHTEpeca K HCCIEAOBATEIbCKOM
NEATEIbHOCTH;

5) popMupoBaHus KyJbTYPbl 310POBbsI M IMOIHOHAJIHLHOI0 0J1AT OOy Hs:
OCO3HaHME IIEHHOCTH  Oe3omacHoro o0Opa3a KU3HU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXXHOCTU MPaBUJl OE30MACHOT0 MOBEJCHUS HA TPAHCIOPTE,
Ha JIOpOTrax, ¢ AJIEKTPUUECKUM U TEIIOBBIM 00OPY/I0BAaHUEM B JIOMAIIIHUX YCIOBUSIX;
c(hOpMUPOBAHHOCTh HaBbIKAa pe(dIEKCUHU, MPU3HAHUE CBOEr0 MpaBa Ha OMIMOKY
Y TaKOT'0 )K€ MpaBa y Ipyroro 4eioBeKa;

6) TPy10BOIr0 BOCTIMTAHUS :
aKTUBHOE y4acTHE B PEHICHHHM MPAaKTHYECKUX 3amad (B paMKax CEMBH,
00pa30BaTeIbHOI OpraHu3aIlui, HACCICHHOTO MMYHKTa, POJHOTO Kpasi) TEXHOJOTHYESCKO
U COIMAIbHON HAIPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIIE U PU3HUECKUX 3HAHUIA,
HHTEPEC K MPAKTUYECKOMY U3YUEHHUIO Tpodeccuii, CBSI3aHHBIX C (DHU3UKOIA;
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7) 3KOIOrH4€eCKOr0 BOCIIUTAHUSI:

OpHUEHTAIMsl Ha MPUMEHEHHE (PU3NYECKUX 3HAHUN JUIsl pelIeHUs 3aja4d B 00JacTH
OKpY>XKaroIiel cpe/ibl, MIaHUPOBAHUS MOCTYIIKOB M OIEHKU UX BO3MOKHBIX IMOCIIEACTBUM
JUISL OKPYXKAKOUIEH CPEJIbL,

OCO3HaHME II00ATIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIEM U ITyTeH UX PEIICHHUS;

8) amanTanuu K N3MEHSIOIMMCS YCJIOBUSIM COIMAJIBLHON Y MPUPOIHOI Cpeabl:

NOoTpeOHOCTh BO B3aMMOECHCTBUM MpPU BBINOJHEHUM HCCIEIOBAaHUI U MPOEKTOB
(bu3nYeCcKoil HAMTPaBIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSIM JAPYTHX;

MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESTEIbHOCTD;

noTpeOHOCTh B GOPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4Kclie GOPMYIIMPOBATH UEH,
HNOHATHS, TUIIOTE3bI O PU3NYECKUX OOBEKTAX U ABJICHUSIX;

OCO3HAaHHE Ne(PHUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 00JacTh
buznku;

TJIAHUPOBAHUE CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PU3MUECKUX 3HAHUM;

CTPEMJICHUE AaHAJIM3UPOBATh U BBISABIATH B3aUMOCBA3M MPUPOJIBI, O0OIIECTBA
Y DKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3NUECKUX 3HAHMIA;

OLIEHKA CBOUX JIEHCTBHUI C YUETOM BIIMSHUS Ha OKPYXKAIOIIYIO CPEAY, BO3MOXKHBIX
r7100aIbHBIX TOCIIEACTBHI.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynpraTe m3ydeHus (GU3MKM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30oBaHUS
y oOydaromierocss 0yayr copMHpoOBaHbl METaNIPEAMETHBIE PE3YIbTaThl, BKIIFOYAIOIINE
MO3HABaTEIbHBIC ~ YHUBEpPCAlIbHBIC  y4eOHBIC  JEHCTBHUS,  KOMMYHUKATHBHBIC
YHHUBEPCAJIbHBIC YIeOHBIE IEHCTBHUS, PETyIITHBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS.

Ilo3naBaTe/ibHbIEe YHHBEpPCAJIbHbIE YUeOHbIE NelCTBUSA
Jlornyeckue nefcTBUA:

BBISIBIISATH U XapaKTEPHU30BaTh CYIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBIICHUT);

yCTaHABIMBATh  CYIIECTBEHHBI  MpU3HAaK  Kilaccu(uKauu,  OCHOBaHUSA
J1s1 000OIIICHUS U CPAaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B PACCMATPUBAEMBIX (aKTax, JTaHHBIX
¥ HAOJTIOICHHSIX, OTHOCAIIUXCS K (PU3UICCKUM SIBIICHUSIM;

BBISBJIATh TIPUIMHHO-CIICICTBEHHBIC CBSI3M TPU H3YUYCHUH (U3HUCCKHUX SIBICHHM
U TIPOIIECCOB, MPOBOJNUTH BBIBOJBI C MCIOJB30BAHUEM JICTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh TUTIOTE3bI O B3AUMOCBS3IX (PU3NUECKUX BEIUYNH;

CaMOCTOSITETILHO BBIOMPATh CIOCOO pelieHus: y4deOHou (U3MYecKor 3amaduu
(cpaBHEHHE HECKOJBLKUX BAPUAHTOB PEIIEHUsI, BEIOOP HanbOoIee MOAXOSAIIETO C y4eTOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

HccaenoBarebCckue 1eiCTBYUA .
VICIIOJIb30BaTh BOIIPOCHI KAK UCCIEA0BATEIILCKUI NHCTPYMEHT IMO3HAHUS,
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IPOBOJUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOXKHBIH
bu3nUecKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeT0BaHNE (DU3NUECKOTO SBICHUS;

OIICHUBATh Ha MPUMEHUMOCTb U IOCTOBEPHOCTHh MH(POPMAIIHUIO, TOJYYCHHYIO B XO/1€
UCCIICOBAHUS WJIM DKCIIEPUMEHTA;

caMOCTOSITEIbHO (OpPMYIHpPOBaTh OOOOIIEHHS U BBIBOJABI MO pe3yJjbTaram
MIPOBEJICHHOT O HAOIIOACHMS], OIIbITA, UCCIEAOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE JayibHEWIee pa3BUTHE (U3MUECKUX IPOIECCOB,
a TakKe BBIABUTATh TPEIANOJIIOKEHHSI 00 WX PAa3BUTUM B HOBBIX YCJIOBHSIX
U KOHTEKCTax.

Pa6ora ¢ undopmanmneii:

OPUMEHSTh Pa3IMYHble METONbl, HMHCTPYMEHTHI M 3alpochl MpPU TOHCKE
U 0oTOOpe MHGpOPMAIMKU WM JAHHBIX C YYETOM MPEAJIOKEHHOW yuyeOHOU (u3ndecKon
3aj1auu;

aHaM3UPOBaTh, CUCTEMATH3UPOBAaTh W  HMHTEPIPETUPOBATH  HMH(POPMAIIHIO
Pa3IMYHBIX BUAOB U (HOPM IIPECTABICHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAaJbHYIO (OpMY MpeacTaBleHUs HWHGOpMAIUU
U WUTIOCTPUPOBATh PELIacMble 3a/la4ll HECJIOXKHBIMU CXEMaMH, AHarpaMMaMH, UHON
rpaduKoil U X KOMOUHAIUSIMH.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE AeiiCTBUA
Oo0wmenue:

B XOJi¢ OOCYXJeHHs y4eOHOro Marepuaia, pe3yJbTaToB JabopaTOpHBIX padoT
¥ TPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl M BBICKA3bIBATh
WJCH, HAICJICHHBIC HA pEIICHHWE 33Ja4yd M MOIJCpKAHUE OJIaroKeNnaTeIbHOCTH
OOIIIEHUS;

COIOCTABJIATh CBOM CYXKICHHUS C CYXICHUSMHU JPYTUX YYaCTHUKOB JHAJIOra,
OOHapYXHMBATh PA3JIMYME U CXOJCTBO MO3UIIUIA;

BBIPAYKATh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO TPEICTABISATh PE3yJIbTAThl BBITOJHEHHOTO (PH3MYECKOrO OIbITa
(9KCTIepUMEHTa, UCCIICIOBAHNS, TIPOCKTA).

CoBMecTHas 1eSITeIbHOCTD (COTPYIHUYECTBO):

IOHMMATh U UCIIOJIb30BaTh IPEUMYILIECTBA KOMAaHAHON U UHAWBUIYaIbHON paOOThI
IIPU pEIIeHUH KOHKPETHOU (PU3NYECKON TPOOIeMBbL;

MPUHUMATH IEJIM COBMECTHOM JIE€ATENbHOCTH, OPTaHW30BHIBAThH JICHCTBHUS IO €€
JTOCTHXKEHHUIO: PACTIPEACIIATh POJIM, 00CYKAATh MPOLECCHl U PE3YNbTATHl COBMECTHOM
paboThl, 00001IaTh MHEHUSI HECKOJIbKUX YEJIOBEK;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOIO Pe3yJbTaTa Mo CBOEMY
HaMpaBJICHUIO U KOOPIAUHUPYS CBOU JCHCTBUSI C IPYTMMH YI€HAMH KOMaH/Ibl;

OLIEHMBAaTh KAayeCTBO CBOET0 BKJIaJa B OOIMMNA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEILHO C(HOPMYIMPOBAHHBIM YJACTHUKAMH B3aUMOJICH CTBHUSL.
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PeryasiTuBHbIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUA
Camoopranmszanms:

BBISIBJISAITH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalHsX, TpPeOYIOLUX
JUI perieHust (U3NYECKUX 3HaAHUI;

OPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0/1aX MPUHATHS PEIICHUN (MHIUBUIYaTbHOE,
MPUHSATUE PEUICHUS B TPYIITE, IPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pelIeHUsl (PU3MYECKOM 3a/auu Wi TUIaHa
UCCIIEIOBAaHUS C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBATh MPeAJiaracMble BAPUAHTHI PEILICHUN;

IPOBOJMTH BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIBb:

JaBaTh OLEHKY CUTYAIlMH U IpeJiaraTh miaH ee N3MEHEHHUS,;

OOBSICHATh TPUYUHBI TOCTMKEHUS (HEIOCTUIKEHHUS) PE3y/IbTaTOB JEATEILHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb (B TOM 4YHCIE B XOJ BBINOJHEHUS
(GU3NYECKOr0 HCCIENOBAaHUS MM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIUXCSA CUTYallMi, YCTAHOBIIEHHBIX OIMIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBHSIM.

IMOLUOHAIbHBIN MHTEJJIEKT:
CTaBUTh ce0s Ha MECTO JAPYroro 4YejoBeKa B XOJ€ CHopa WIA JTUCKYCCUU
Ha HAYYHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOro.

IIpunsiTue ceds U APYrux:
OpU3HABaTh CBOE TMPaBO Ha OMMUOKY TMpH pemeHud (U3NUECKUX 3ajad
WJIM B YTBEP)KICHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ IIPABO APYTOro.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pe3yabTaTHl OCBOEHUS MPOTpaMMBbI MO (U3UKE K KOHILY OOydeHHs
B 7 Ki1acce:

[TpenmeTHbIC pe3yabTaThl JOJKHBI OoTpakaTb CQOPMHPOBAHHOCTH Y
00yJaromuxcs yMEHU:

UCIIOJIb30BaTh TMOHATHA: (PU3MYECKHE M XMMHUYECKHE SBICHUS, HaOIOJCHHUE,
HKCIIEPUMEHT, MOJEJb, TUIOTE3a, €IMHULbI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbI€ COCTOSIHUSI BEILleCTBa (TBEPIOE, >KMJIKOE, ra3000pa3HOE), MEXaHHMUECKOe
IBUKCHHE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPAaCKTOPHUS,
paBHOACHCTByIOmAass cui, naedopmanus (ympyrasi, IJacTUYECKas), HEBECOMOCTD,
COOOIIA0IINECS COCYIBI;

paznuyaTth sBACHUS (Iuddy3us, TEmIOBOEe JBUKEHHE YacTHI] BEIIECTBa,
pPaBHOMEPHOE JIBUYKEHUE, HEPABHOMEPHOE JBUKEHHE, WHEPLHs, B3aUMOJCICTBHUE Tell,
paBHOBECHE TBEPABIX TEN C 3aKpEIJICHHOW OChI0 BpalleHMs, INepefada JaBICHHs
TBEPJbIMH TEJIaMH, >KUJIKOCTSIMH W Ta3aMu, aTMOc(pepHOe IaBjeHUE, IJIaBaHUE Tel,
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MPEBpAILCHUS MEXaHUYECKOM SHEPruM) IO OMNHCAHUI0 HX XapaKTEPHBIX CBOICTB
Y Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh NPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBICHUUW B OKpYKArOIIEM
MUpE, B TOM uncie GU3NIECKUE IBICHUS B IPUPOJIE: TPUMEPHI ABUKCHHSI C PA3TNIHBIMU
CKOPOCTSIMA B JKMBOW W HEXHUBOM IPUPONE, ACUCTBHE CHIBI TPEHHUS B MPUPOJIE
U TEXHUKE, BIUSHUE aTMOC()EepHOro NaBlCHHUS HAa KHUBOW OpraHU3M, IJIAaBaHHE PHIO,
pblyaru B Telle YeJOBEeKa, MPU 3TOM NEPEeBOAUTH NMPAKTUUYECKYIO 3a/ady B yuyeOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PU3UUYECKUX SIBICHUM;

ONKCHIBAaTh M3yYEHHBbIE CBOMCTBA Te€l U (PU3UUYECKHE SBJICHMS, HCIONb3Ys
¢usnyeckue BeIMUMHBI (Macca, 00beM, MJIOTHOCTh BEIECTBa, BPEeMs, IyTh, CKOPOCTb,
CpeIHsis CKOPOCTh, CHJIa YIPYIOCTH, CHUJIA TSKECTH, BEC Tela, CUJIa TPEHHUs, TaBJICHUE
(TBeporo Tena, MXUIKOCTH, rasa), BBHITAJIKMBAIONIAS CUJIa, MEXaHUYeckas pabora,
MOIIIHOCTh, TUIEYO CHUJIbI, MOMEHT CHJIbI, KOA(DPUIIMEHT TMOJIEe3HOro JeHCTBUSA
MEXaHU3MOB, KMHETUYECKas W MOTEHUHUAJIbHAs SHEPrus), NpU OMHMCAHUM MPaBUIHHO
TPAaKTOBaTh (PU3NYECKUI CMBICI UCIIOIb3yEMbIX BEIMYMH, UX 0003HAUCHUS U €UHUIIBI
¢u3nyecKuX BEIMYMH, HAXOIUTh (OPMYIIBI, CBSA3BIBAIOIIME JAHHYIO (PU3UUYECKYIO
BEIMYMHY C JPYTMMH BEIUYUMHAMH, CTPOUTHh TpadUKH H3YUYEHHBIX 3aBUCHMOCTEH
(bU3UYECKHUX BEJINYNH;

XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKUE SIBJICHUS U IMPOLECCHI, UCIOIb3Ys
IpaBujia CIOXKEHUs cuil (BAOJb OAHOM mpsMoi), 3akoH ['yka, 3akoH Ilackains, 3akoH
Apxumena, npaBUI0 paBHOBECHS pbluara (0J10Ka), «30J10TOE MPaBUIIO» MEXAaHUKH, 3aKOH
COXpaHEHHUS MEXaHWYECKOW JHEPruu, MpHU HTOM JaBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA W 3aMHICHIBATh €T0 MAaTEMAaTUYECKOE BBIPAKEHHE,

OOBSCHATH (pU3MUECKHE SBJICHUSA, TMPOIECCHl W CBOMCTBA TEN, B TOM YHCIE
U B KOHTEKCTE CHUTYyallMid MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CIIEJICTBEHHBIE CBA3H, CTPOUTH OOBACHEHHWE U3 |—2 JOTMYECKUX IIaroB
C UCTOJIb30BaHNEM 12 M3ydeHHBIX CBOMCTBA (PU3NUECKHX ABIECHUH, (PU3HMUECKHUX 3aKOHA
WA 3aKOHOMEPHOCTH;

peliaTh pacueTHble 3a1a4d B 1—2 NeHCTBUS, UCHOIb3YSd 3aKOHBI U (HOPMYIIBL,
CBSI3bIBAIONINE (PU3NYECKUE BETUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aa4M 3aiChIBAThH
KpaTKOE€ YCJIOBHE, MOACTABIATh (PU3UUECKHE BEIUYMHBI B (OPMYNIBI U MPOBOAUTH
pacydeTbl, HaXOIUTh CIPABOYHbBIC IaHHbIE, HEOOXOIUMBbIE JIJISl PEIICHUS 3a/1a4, OLEHUBATh
PEATUCTUYHOCTD MOJIY4€HHON (PU3NYECKON BETUUUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPHU MOMOIIM (PHU3UIECKUX
METOJIOB, B ONHCAHWU WCCIEOBAHUS BBIACIATH MPOBEPSIEMOE MPEANOIOKEHUE
(rumotesy), pa3muvaTh U MHTEPIIPETUPOBATH MOTYYECHHBIN PE3YNIbTAT, HAXOAUTH OLITHOKU
B XOJI€ OTIBITA, POBOJUTH BBIBOJIBI 110 €TO PE3yJbTaTaM;

POBOJNUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (DUIMIECKUX
CBOMCTB Tel: (OPMYIMPOBATh IPOBEPSIEMbIC MPEANOI0KEHUS, COOMPATh YCTAHOBKY
U3 TpeIJIoKEHHOrOo O00OpyHOBaHHUsS, 3allUChIBaTh XOJ ONbITa U (OPMYyIUPOBATH
BBIBO/IBI;
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BBITIOJIHATh MPSIMbIE M3MEPEHUSI PACCTOSHMS, BPEMEHH, MACChl Tela, o0beMma,
CIWJIBI W TEMIIepaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX M IUGPOBBIX TPUOOPOB,
3aMUChIBaTh TOKa3aHUs MPUOOPOB C YYETOM 3aJlaHHOW aOCOIIOTHOM MOTPEHTHOCTH
U3MEPEHUN;

MPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTH OAHOW (PU3NUECKON BEIMUMHBI OT JPYrou
C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIIETOCS
TeJIa OT BPEMEHU JBUKEHUS TeJa, CHIIbI TPEHHS CKOJIbKEHHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH TEN W HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIONIAU
CONPUKOCHOBEHUSI TE€J, CUJIbl YNPYrOCTH OT YMJIMHEHUSI MPYKUHBI, BBITAIKHABAIOLIEH
CIWJIBI OT 00beMa TOTPY>KEHHOW 4YacTH Tella W OT IUIOTHOCTH >KHIAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeJla, OT TNTyOUHbI, Ha KOTOPYIO OTPYXKEHO TEJI0, YCIOBUN
IUIaBaHMs TEN, YCJIOBUM paBHOBECHS pblyara v OJIOKOB, y4aCTBOBATh B IJIAHUPOBAHUU
y4e0HOrO HCCIAeA0BaHUsl, COOMpPAaTh YCTAHOBKY U BBINOJHATH H3MEPEHUS, CIEIys
NPEIJIOKEHHOMY TUIaHy, (UKCUPOBATh pE3yJabTaThl MOJYYEHHOM 3aBUCUMOCTH
(bu3HYEeCKNX BEIMYHUH B BUJIC MPEIJIOKEHHBIX TaOIUIT ¥ Tpa(UKOB, MPOBOIUTH BBHIBOJIBI
10 pe3yibTaTaM UCCIIEOBaHUS;

MIPOBOANTL KOCBCHHBIC M3MEPEHUS (PU3NYECKUX BEIWYWH (IJIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOro TeNa, Cuia TPEHUS CKOJIbKEHHUs, JaBICHHE BO3yXa,
BBITAJIKMBAIOIIAS CHJIA, IEUCTBYIOIIAS HA MOTPYKEHHOE B )KUJIKOCTh TEJO, KOA(DPUITEHT
MOJIE3HOTO JIEUCTBUS TMPOCTBHIX MEXAHU3MOB), CIEAYS TMPEIIOKEHHON HHCTPYKIUU:
IIPY BBITIOJIHEHUH U3MEPEHUM COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUHUCISATH
3HAYCHUE MCKOMOM BEJINYMHBI;

coOofaTh MpaBWjia TEXHUKM Oe30macHOCTH Mpu paboTe ¢ JaabopaTopHBIM
000pyI0BaHUEM;

UMETh TMpEJCTaBJICHWE O TNPUHIMUIAX ACHCTBUS MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, TMHAMOMETP, COOOIIAIONITUECS COCY/IbI, 0apOMETp, phlvar,
MOJIBUKHBIN U HEMOJIBU>KHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTeprU30BaTh MPUHIIANBI JEHCTBUS W3YYCHHBIX NPHOOPOB M TEXHUYECKHUX
YCTPOWCTB C MCIOJb30BAHUEM UX OMHUCAHUA (B TOM YHUCJE: MOAIIMIHUKHU, YCTPONUCTBO
BOJIONIPOBOJIA, THAPABIMYECKUN IIpecc, MAHOMETP, BBICOTOMEp, MOPIUIHEBOM Hacoc,
apeoMeTp), UCIONIb3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUM U HEOOXOIUMbIE
¢bu3nyuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHl (HAXOAUTh HHGPOPMALUIO O TPHUMEpPAx) MPAKTUYECKOTO
UCIONb30BaHUsl (UBUYECKUX 3HAHUN B TOBCEAHEBHOM JKU3HU MJi1 oOOecredeHus
0e30MmacHOCTH Mpu OOpalleHHuH C NOpubopaMd M TEXHUYECKUMH YCTPOMCTBaMH,
COXPAHEHMS 310POBbsI U COOTIOIEHUS HOPM 3KOJIOTUYECKOr0 MOBEAEHUS B OKPY KaroIen
cpene;

OCYIIECTBJIATH OTOOp MCTOYHHMKOB WH(MOpManuu B WMHTEpHETE B COOTBETCTBUU
C 3aJJaHHBIM IOUCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUW U ITyTEM CPAaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIJICIATH MH(DOPMAITNIO, KOTOpask SIBISETCS MPOTUBOPEYUBOM
WM MOXKET OBITh HEJOCTOBEPHOIA;

23



UCIOJIb30BaTh MPU  BBINIOJHEHWHU YUE€OHBIX 3aJaHUid  HAay4YHO-TOMYJISIPHYIO
auTepaTypy (U3HUECKOro COAEp)KaHUs, CIPaBOYHBbIE MaTEpHUaANbl, PECYpChl CETU
NuTepHer, BIajeTh IMpuUeMaMyd KOHCHEKTHUPOBAHMUS TEKCTa, MpeoOpa3oBaHus
MH(pOpMaIIMK U3 OHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/71aBaTh COOCTBEHHBIC KPAaTKHWE MUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
2—3 UCTOYHUKOB HH(POPMAIIUH, B TOM YHCJIE TYOJIMIHO TPOBOIUTH KPATKHE COOOIICHHS
O pe3ynbTaTax TMPOEKTOB WM YYEOHBIX UCCIENOBAaHWNA, MPU OTOM TPaMOTHO
WCIOJIb30BaTh M3YYCHHBIA TMOHSATUWHBIN ammapar Kypca (GU3WKH, COMPOBOXKIIATH
BBICTYILJICHUE MIPE3EHTALIUEN;

IIPY BBITIOJTHEHNHU Y4E€OHBIX TPOSKTOB U UCCIIEIOBAHUN pacTIpeIesiTh 00I3aHHOCTH
B IPYIIIIE€ B COOTBETCTBUHU C IOCTABJIECHHBIMHU 33/1a4aMHU, CJICAUTD 32 BBIITOJIHEHUEM IJIaHa
JEUCTBUM, OLIEHUBATh COOCTBEHHBIM BKJaJ B JEATEIbHOCTb TPYIIbI, BHICTPAUBATH
KOMMYHHUKAaTUBHOE B3aMMOJICVCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

[IpenqMeTHble pe3yiabTaThl OCBOEHUS MPOrpamMMbl MO (U3UKE K KOHIY OOYy4YEHHs
B 8 Ki1acce:

[IpeameTHbIe pe3yIabTaThI JIOJIKHBI OoTpakaTb C(OPMUPOBAHHOCTH Y
OO0 y4YaroIIMXCs YMEHUM:

UCIIOJIb30BaTh MOHSTHUS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE JBUKEHUE aTOMOB
U MOJICKYJI, arperaTHble€ COCTOSHUS BEIIECTBa, KPUCTALNTMYECKHE M aMop(dHbIE Tena,
HACBIIIEHHBIN M HEHACBIILICHHBIA Map, BIAXKHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSS
SHEprus, TEIJIOBOW BUTATENb, JIEMEHTAPHBIN 3IEKTPUUECKUM 3apsll, SIEKTPUYECKOE
1oJie, MPOBOAHUKH U JUJICKTPUKU, TTOCTOSIHHBIN DJIEKTPUUYECKUM TOK, MArHUTHOE TI0JIE;

pa3nuyarh SABJICHUS (TEIJIOBOE PAaCUIMPEHUE U CKaTUe, TeIUlonepenaya, TemioBoe
paBHOBECHE, CMadyuBaHHWE, KalWISPHBIC SIBJCHUS, HWCIApeHUE, KOHACHCAIIUs,
IJIaBJICHUE, KpUCTAJTU3aIUs (oTBEepaeBaHuUE), KUIIEHUE, TerJIonepeaya
(TemIONpPOBOAHOCTh, KOHBEKIIUS, HW3IYyYEHHE), JJICKTPU3ALMS TeJ, B3aUMOICHCTBUE
3apsA/IOB, JACUCTBUSI AJIEKTPUUYECKOrO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJICHCTBUE
MAarHuTOB, JAEHCTBHE MArHUTHOTO MOJII HA MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMS) TIO OINHUCAaHUIO WX XapaKTepHbIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHHE H3YyYEHHBIX (U3MUYECKUX SIBJICHUN B OKpYXKArOIIEM
MHUpE, B TOM uHclie (PU3NYECKUe SIBICHHUS B MPHUPOJAC: MOBEPXHOCTHOE HATSKEHUE
U KanWwUISIpHBIE SIBJICHUS B MPUPOJAE, KPUCTAUIBI B mpupope, uzinydeHue CoiHIa,
3aMep3aHhe BOJIOEMOB, MOPCKHE OpH3bl, 00Opa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
AIICKTPUYECKUE SIBJICHUS B aTMOc(hepe, JIEKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
nosie 3emMiu, Jpeid MmoirocoB, pojib MArHUTHOTO TOJIS JIJIsl )KU3HU Ha 3emJie, TOJIIpHOE
CUSTHUE, TPU OTOM TMEPEBOJIUTh TMPAKTHUYECKYIO 3aladyy B Y4E€OHYIO, BBIJICTSATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) (GU3UUECKUX SBIICHUI;

OMKCHIBATh WM3YUYCHHBIE CBOWCTBA Tel H (DU3UYECKUE SBIICHUS, HCIOIb3Ys
dbusznueckre BETUYMHBI (TeMIepaTypa, BHYTPEHHSIS DHEPrusi, KOJIMYECTBO TEILIOTHI,
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yaeibHasl TEIIOEMKOCTh BEIIECTBA, Y/EJIbHAs TEIUIOTA IUIABICHUS, yJElbHAs TEIIOTAa
napooOpa3oBaHus, yAEIbHas TEIUIOTa CrOopaHUs TOIUIMBA, KO3(PQPHUIIMEHT I0JIE3HOTO
NEUCTBUS TEIUIOBOM MAalIWHBI, OTHOCUTENIbHAS BIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHIM
3apsizl, CUJIa TOKA, DJIEKTPUUECKOE HANPSKEHHE, COIPOTUBIIEHUE ITPOBOIHUKA, YIEIbHOE
COIPOTUBIJICHUE BEIECTBA, PA0OTa U MOIIHOCTh 3JEKTPUUECKOr0 TOKA), MPU ONMHCAHUU
NPAaBWIBHO TPAKTOBATh (DM3MYECKUN CMBICH HUCIHOJb3YyEMbIX BEJIMYUH, OOO3HAUEHUS
U eOUHULBI (DU3MYECKUX BEJIWYUH, HAXOIUTh (POPMYIbI, CBS3bIBAIOLIME JaHHYIO
¢u3NYeCKyl0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKd H3y4YEHHBIX
3aBUCUMOCTEN (PU3UUECKUX BEIUYUH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3UUYECKUE SIBJICHUS U TMPOLECCHI, UCHOJIb3Ys
OCHOBHBIE TIOJIOXEHHUSI MOJIEKYJISPHO-KUHETUYECKOW TEOpUU CTPOEHUS BEILECTBA,
IPUHLIMI CYNIEPIO3UINU TOJIEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsia,
3akoH OMa ais ydacTka uenu, 3akoH JDxoyms-JIeHna, 3aKOH COXpaHEHHs DHEPIUH,
IIPU 3TOM YMETh (POPMYJIUPOBATH 3aKOH U 3aIIUChIBATh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSICHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TN, B TOM YHWCIE U B KOHTEKCTE
CUTyalUd  NPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATb  INPUYUHHO-
CIICZICTBEHHBIE  CBSI3M, CTPOUTh OOBSACHEHHWE U3 1—2  JIOTUYECKUX  IIIaroB
C UCIOJIb30BaHMEM 1-2 H3y4EHHBIX CBOWCTBA (PUBUYECKUX SBICHUH, (PU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelaTh pacueTHble 3a1add B 2—3 JEHCTBUS, UCHOJIb3ysd 3aKOHBI U (HOPMYJIBL,
CBsI3bIBarOLIMe (PU3HUECKUE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4U 3al1ChIBaTh
KpaTKOE€ YCJIOBHE, BBIABJISATH HEIOCTATOK JAHHBIX JUIsl PELICHUs 3a7aud, BBIOMpATh
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE ISl €€ PELICHMUS, IPOBOUTH PAaCUyeThl U CPABHUBAThH
MOJIyY€HHOE 3HaueHue (PU3HMUECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE€ MOXHO PEHIUTh MPH MOMOIIUA (PUINYECKUX
METO/IOB,  HMCIIOJIb3ysd  OINHCAaHHME  HCCICAOBAHMS,  BBIIEIHATH  MPOBEPSIEMOE
IPEANONIOKEHNE, OLICHUBATh IPABWJIBHOCTh IOPSIKA IPOBEIECHUS HCCIEIOBAHMS,
IPOBOJIUTH BBIBOJIBI;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUNA WM (PU3HUECKUX
CBOMCTB TeJl (KallWJUIIPHbBIE SIBJICHMSI, 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €ro o0bema,
TEMIIEPATypbl, CKOPOCTH MpOLECCa OCTHIBAHUS U HarpeBaHUs MPU U3JIyYEHUU OT I[BETa
u3nydaromed  (Morjoularolieil)  MOBEPXHOCTH,  CKOPOCTb — WCHAPEHHsS  BOJBI
OT TEeMIIepaTypbl KUIAKOCTM M IUIOIIAANW €€ IIOBEPXHOCTH, DJEKTPU3alus Tel
Y B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsA/I0B, B3aUMOJCHCTBUE MOCTOSHHBIX MAarHUTOB,
BH3YyaJIM3allisl MAarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB, JE€ACTBHSI MAarHUTHOIO TMOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATENS
MOCTOSIHHOTO TOKa): (OpMyJIUpOBaTh MpPOBEpPSEMbIE MPEANONOKEHUSA, COOUPATH
YCTaHOBKY U3 MPEJI0KEHHOTO 000PYI0BaHMSI, OMUCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH
BBIBO/IBL;

BBIIIOJIHATD TPSIMBbIE W3MEPEHUS] TEMIIepaTypbl, OTHOCUTEIbHOW BIAXKHOCTH
BO3/yXa, CHJIbI TOKa, HANpsHKEHHUsT C UCMHOJIb30BAaHHEM aHAJIOrOBBIX NPUOOpPOB
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U JIaTYUKOB (PU3UYECKUX BEIIMYMH, CPABHHUBATh PE3YyJbTAaThl H3MEPEHUN C y4eTOM
3aJJaHHOM a0COIOTHOM MOrPEIIHOCTH;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOW (PU3UUECKON BEIMUMHBI OT JPYrou
C HCIIOJb30BAHUEM TMPAMBIX U3MEPEHUN (3aBUCHUMOCTh CONPOTHUBIICHUS MPOBOJAHUKA
OT €ro JJIMHBI, TUIOIIAU MOMEPEYHOr0 CEYEHHUs U yIeTLHOI0 COMPOTURIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UAYIIEr0 Yepe3 MPOBOJAHUK, OT HAMPSXKEHUST HA MPOBOJIHUKE,
WCCJIEIOBAHNE TIOCIIEIOBATEILHOTO W TApaJUICIbHOTO COEAUHEHUN IMPOBOJHUKOB):
TUIAHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBHITIOJHATH W3MEPEHUS, CICTYs
MPEJIOKEHHOMY TiIIaHy, (PMKCUPOBATh Pe3yabTaThl TIOJYYCHHONW 3aBUCUMOCTH B BHJIC
TabmIl ¥ TPaPUKOB, TPOBOIUTE BBHIBOJIBI IO pE3yIbTaTaM MCCIICI0BaHNUS,

IPOBOJIMTH KOCBEHHBIE U3MEPEHUS PU3NYECKUX BEIMUUH (yIeTbHas TEIIOEMKOCTh
BEIIECTBA, COMPOTUBIIEHHE MPOBOJHKKA, pab0Ta U MOIIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh  M3MEPEHUsl, COOMpPaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJIEAys
MPENJIOKEHHON MHCTPYKIHUH, U BBIYUCIISIT 3HAUCHUE BEJTUYUHBI;

coOmoaTe TMpaBuiIa TEXHUKH O€30MacHOCTH MpH padore ¢ JabopaTOpHBIM
000pyIOBaHHEM;

XapaKTeprU30BaTh TPUHIIMIBI JEHCTBHUSI M3y4EHHBIX MPUOOPOB W TEXHHUYECKUX
YCTPOUCTB C UCIOIB30BAHUEM UX OMHUCAHUS (B TOM YHCIIE: CUCTEMa OTOIUICHUS IOMOB,
TUTPOMETp, TapoBas TypOHWHA, aMImepMeTp, BOJBTMETP, CUETUHMK AJICKTPUUECKOU
DHEPTUHU, DIEKTPOOCBETUTEIbHBIE MPHUOOPHI, HArpeBaTeIbHBIE AJICKTPOIPUOOPHI
(mpuMepsI), SIEKTPUYECKUE TMPEAOXPAHUTENN, DIECKTPOMATHUT, DSJIEKTPOJIBUTATEIh
MOCTOSIHHOTO ~TOKa), UCIOJb3Yysl 3HAHUS O CBOMCTBaX (DU3MYECKUX SBJICHUI
1 HeoOXoauMble (PU3NYECKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHUYECKUE YCTPOMCTBA U H3MEPHUTENIbHBIC MPUOOPHI
M0 CXeMaM U CXEMaTUYHBIM PUCYHKaM (JKUJIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETP, JBHUraTellb BHYTPEHHErO CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIIATH
CXEMbI AJIEKTPUUYECKUX IIENel ¢ MOCIeAOBATEIbHBIM U MHapajUIeNIbHbIM COEIUHEHHEM
AJIEMEHTOB, pa3jndasi YCIOBHBIC 0003HAYCHUS DIIEMEHTOB AJICKTPUICCKUX IICTICH;

MPUBOUTH TMPUMEPHI (HAXOAUTh HWH(OOPMAIMIO O MPUMEpax) MPAKTHIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUW B TMOBCEIHEBHOM MKU3HU [JIsi OOecreueHus
0€30MacHOCTH TMpH OOpallleHUH C MpudopaMU U TEXHUYECKUMH YCTPOMCTBaMU,
COXPAHEHMS 3I0POBbs U COOJIOICHUS HOPM PKOJIOTUYECKOT0 OBEJCHUS B OKPY>KaIOIIEH
cpene;

OCYHIECTBIIATh MOUCK HHMOpManuu Qu3nueckoro cojaepxanus B HHTepHeTe,
Ha OCHOBE MMEIOIIMUXCA 3HAHUM U MyTEM CPaBHEHUS JOMOJHUTEIbHBIX HMCTOUHHKOB
BBIJICJISITE MH(OpMaLIMIO, KOTOpasl SBISETCA MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TMPU  BBITIOJIHEHWU YYEOHBIX 3aJlaHUid  HAy4YHO-TIOMYJISIPHYIO
auTepaTypy (GU3MUECKOrOo COAEp)KaHUs, CIPABOYHBIE MAaTEPHUANbI, PECYpChl CETH
WuTeprer, Bnajerb MNpUEeMaMH KOHCIIEKTUPOBAHMUSI TEKCTa, MPeoOpa3OBaHUS
uH(OpMAaIK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
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CO3/1aBaTh COOCTBEHHBIE NMHMCbMEHHBIE M KPATKHE YCTHBIE COOOILEHUs, 00001as
UH(GOPMAIMI0 U3 HECKOJIbKUX HCTOYHUKOB, B TOM YHCJIE IYOJIMYHO NPEICTABIATH
pE3yIbTaThl IPOEKTHOM WJIM MCCIEAOBATEIBCKOW NESITEIBHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYECHHBIA TOHATUWHBIA anmapar Kypca (HU3UKH, CONPOBOXIATh
BBICTYIUIEHUE TTPE3CHTALNEN;

OpU BBINOJHEHUH YYEOHBIX MPOEKTOB U MCCIEIOBAaHUN (PU3UYECKUX MPOLECCOB
pacripenensTh 00S3aHHOCTH B TpPYMIE B COOTBETCTBUHM C IOCTaBJICHHBIMHU 3aJaduaMH,
CIICIUTHh 3a BBINOJHEHUEM IUIaHA JACMCTBUM WM KOPPEKTHPOBATH €r0, OLEHHUBATh
COOCTBEHHBIN BKJIaJ] B JEATEIbHOCTh TPYIIbL, BBICTPAaUBaTh KOMMYHHUKaTHBHOE
B3aMMO/ICCTBUE, POSIBIISISI TOTOBHOCTH pa3periaTh KOH(IUKTHI.

[IpenmeTHble pe3ysibTaThl OCBOCHMSI MPOTPAMMBbl MO (PU3HUKE K KOHIY OOy4YeHHs
B 9 Kiacce:

[IpeameTHbIE pPE3yIbTAThI JOJIKHBI OoTpaxatb C(HOPMUPOBAHHOCTH Vy
00y4aroMXcsl YMEHHIA:

WCIIOJIb30BaTh TMOHSATHUS: CHUCTEMa OTCUeTa, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHMYECKOTO JBIKCHHS, nedopmanus (ympyras, TIacTHIecKast),
TpPEHUE, IICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U MEPErpy3Ku, LICHTP TAKECTH,
aOCOIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPIIOTO Tejia, PaBHOBECUE, MEXAHUYECKUE
KojeOaHUs W BOJIHBI, 3BYK, MH(PPa3BYK M YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI,
IIKajga 3JIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh W JATbHO30PKOCTb, CIIEKTPBI
UCIIyCKaHUsI W TOIJIONIeHUs, alb(a-, OeTa- U ramMMma-u3nydeHHs, U30TOMbI, sAepHas
DHEPreTUKa;

pasnuyaTh SIBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE JIBU)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE JIBHXKEHHE, CBOOOIHOE MaIeHUE TeJl, pABHOMEPHOE
JIBI)KEHUE TI0 OKPY)KHOCTH, B3aUMOJCICTBHE TE€J, PEAKTUBHOE JIBHXKCHUE,
KosjeOaTenbHOe JBIDIKEHUE (3aTyXalolue W BBIHYXKICHHBIE KOJeOaHWs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAXKEHUE 3BYKa, TPIMOIMHENHOE pacpOCTPaHEHUE, OTPAKEHUE
U [IPEJIOMJIEHUE CBETA, MTOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lioKeHue OeIoro ceera
B CIEKTP M CJIOXKEHHUE CIIEKTpaldbHbIX IIBETOB, IUCIIEPCHUS CBETA, €CTECTBEHHAS
PaOaKTUBHOCTh, BOBHUKHOBEHHE JIMHEWUATOr0 CIEKTPa U3JTy4ECHHS) IO ONTUCAHUIO UX
XapaKTEepHbIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIHUX JTaHHOE (PU3NYECKOoe
SIBJIICHHE;

pacrno3HaBaTh MPOSIBICHUE U3YUEHHBIX (PM3UUYECKUX SIBIICHUI B OKPYKAIOLIEM MUPE
(B TOM yucie puznueckue SIBJICHUS B MPUPOJIC: MPWIMBLI U OTJIMBBI, IBUKECHUE TIJIAHET
ConHe4YHOM CUCTEMBI, PEAKTUBHOE JIBH)KEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMM, 3EMJICTPSICEHUE, CEHCMHMYECKHE BOJHBI, IyHAMH, 23XO, I[BETa Te,
ONTUYECKHE  SIBJICHHS B  TPHUpPOAE, OHOJIOTMYECKOE  JICUCTBHE  BUIAMMOTO,
yIbTpadroIeTOBOIO M PEHTTEHOBCKOTO HW3JIYUYCHHH, €CTECTBEHHBIN pPaJHOAKTHBHBIN
(b oH, KOCMUYECKHE JTyYH, PaJUOAKTUBHOE U3TyIEeHUE MPUPOTHBIX MUHEPAJIOB, JICUCTBHUE
pPaAMOAKTUBHBIX W3JIYYEHU Ha OpraHu3M YeEJIOBEeKa), NpU 3OTOM MEPEBOAUTH
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MPAKTUYECKYIO 3a/ladyy B y4eOHYIO, BBIIETSATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3NYeCcKUX SBJICHUI;

ONKMCHIBaTh WM3YYCHHBIE CBOWCTBA TeI W (U3WYECKUE SBICHUS, HCIOIB3YS
bu3nYecKre BEIMYUHBI (CPeIHSISI ¥ MTHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBIDKEHUHW, YCKOPEHHE, MEepPEeMEIICHHEe, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHS, CHJa
YIIPYTOCTH, CUJa TSHKECTH, YCKOPEHUE CBOOOTHOTO MaJeHUs, BEC Tella, UMIYJIbC Tea,
UMITYJIbC CHJIBbI, MEXaHW4Yeckass paboTa M MOIIHOCTh, MOTCHI[MATIbHAS DHEPrusl Tela,
MOJIHSITOTO HAaJl TMOBEPXHOCTHIO 3E€MJIM, MOTCHIMAIbHAS DHEPrUs CXKATON TPYKUHBI,
KHHETHYECKasl YHEPTUs, MOTHAsI MEXaHNYeCKasi SHEPTUsl, IEPUO U YacCTOTa KoJeOaHmii,
JUIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTH CBETa, IOKA3aTelb
NPEJIOMJIEHUS] CpPEeJbl), MPU ONMMCAHUM TPABUIIBHO TPAKTOBATH (DU3MUECKUN CMBICIT
UCIOJIb3YEMbIX BEIMYMH, O0O03HAUEHUS U €IUHULBI (PU3NUECKUX BEJIMYWH, HAXOJUTb
(GbopMyJIbl, CBS3BIBAIOIINE AAHHYIO (DPU3MYECKYIO BEIMYMHY C JIPYTUMHU BEIMUYUHAMM,
CTPOUTH TpadKN U3YUEHHBIX 3aBUCUMOCTEN (DPM3UUYECKUX BEJIUYMH;

XapaKTeprU30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SBICHUS WU TPOIECCHI, HCIIONB3YS
3aKOH COXpPaHEHHWs SHEPTrHH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHITUI CYNEPIO3UITAN
CWI, TPUHIWN OTHOcUTeNnbHOCTH ['ammmes, 3akoHbl HpOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3aps0BOTO
M MacCOBOI'O YHCEN MpU SJAEPHBIX PEAKIUSAX, MPU ITOM (POpPMyIHMpOBaTh 3aKOH
Y 3aIUCHIBATh €r0 MaTEMaTUYECKOE BhIPAKEHUE;

OOBSCHATHh (PU3UYECKHE TPOIECCHl U CBOWMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyallud  TPAaKTUKO-OPUECHTUPOBAHHOTO  XapakKTepa:  BBISBIATH  MPUYHHHO-
CIICICTBCHHBIE  CBSI3U, CTPOWTH OOBSICHCHHME W3 2—3  JIOTUYECKWX  IIIaroB
C UCIOJIb30BAaHUEM 2—3 H3yYEHHBIX CBOWCTBA (U3MYECKUX SBICHUH, (PU3NICCKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacyeTHble 3a/ladyd (OMUpAIoIIMecs] Ha CHUCTEMY W3 2—3 ypaBHEHHIN),
UCIIONIb3Ys 3aKOHBI M (hOPMYIIBI, CBS3BIBAIONINE (DM3MYECKUE BEIMYMHBI HA OCHOBE
aHaJIM3a yCIIOBUS 3a/1aud 3aMHChIBATh KPATKOE YCIOBHUE, BBISIBISATH HEIOCTAIONINE WIIH
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOIUMBIE JJIsl PEIICHHS,
MPOBOJAUTH PACUYETHI U OLICHUBATH PEATUCTUYHOCTh OJYYEHHOI'0 3HaUeHUs (PU3NUECKON
BEJIMYMHBL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIEe MOXHO PEHIUTh MPH MOMOIIUA (PU3NYECKUX
METOJIOB,  HUCIIOJIb3yd  ONHCAHME  WCCIEAOBAHUS,  BBIIACHSATH  MPOBEPSIEMOE
MIPEIONIOKEHNEe, OICHUBATh IPABMIIBHOCTH TIOPS/IKA TIPOBEICHUS HCCICIOBAHUA,
MIPOBONTH BHIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUI U OIBITOB;

MPOBOAUTEL OMBITHI 110 HAOMIOACHUIO (U3NYECKHX SIBICHUN WM (PU3NIECKUX
CBOMCTB Ten (M3ydeHHWe BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS DSHEPTUH,
3aBHCHMOCTD MEepHOJIa KOJIeOaHUil MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU
NPYXKUHBI W HE3aBUCUMOCTH OT aMIUIMTYJbl MallbIX KOJeOaHu#, NpSIMOIUHEHHOE
pacmpoCTpaHEHHE CBETa, pa3JIOKeHHEe OeIoro cBeTa B CHEKTP, W3YUYCHHE CBOWCTB
M300pakeHUsl B TJIOCKOM 3€pKajie U CBOWCTB M300paKEeHHs MpeAMeTa B COOMparoIieit
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JMH3€, HAOII0ACHNE CIJIOUIHBIX U JIMHEHYAThIX CIIEKTPOB U3IYyYEHUS): CAMOCTOATEIbHO
coOMpaTh YCTaHOBKY M3 M30BITOYHOIO Habopa 0OOpYyJOBaHMsI, ONMUCHIBATH XOJ OIbITa
U €T0 pe3yNbTaThl, (GOPMYITUPOBATH BHIBOJIBI;

MIPOBOJIUTH TIPU HEOOXOJMMOCTH CEPHUIO MPSIMBIX U3MEPEHUN, OTPEACTSs CpeaHee
3HaYEHUE U3MEpsAEMON BeNIUYUHBI ((POKYCHOE pacCTOSIHUE COOMpAIOIIel JHMH3bI),
00OCHOBBIBATH BBIOOP CI1OcO0a 3MepeHUs (M3MEPUTETHLHOTO TPUOOPa);

IPOBOJIUTH MCCIIEOBAHNE 3aBUCUMOCTEN (PU3UUECKUX BETMUYHH C UCIIOIb30BAaHUEM
OpSMBIX U3MEPEHUH (3aBUCUMOCTD MTYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JIBUKCHHUU
0e3 HayaJIbHOM CKOPOCTH, MepHoja KojJeOaHui MaTeMaTHUeCKOr0 MasiTHUKA OT JIJTMHbI
HUTH, 3aBUCHMOCTH yIJla OTPaKEHHS CBETa OT yIja MaJeHUs U yria MpeioMJICHUs
OT yrjia MajeHusl): IUIaHUPOBaTh UCCIIEIOBAHUE, CAMOCTOSATEIBHO COOMpPATh YCTaHOBKY,
(uKcHUpOBaTh PE3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MUECKMX BEIWYMH B BUJE
TabIUL ¥ rpagUKOB, MPOBOJUTH BBIBOABI IO PE3YJIbTAaTaM MCCIIEI0BAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHMs (PU3MUECKUX BEIMYMH (CpPENHSAsl CKOPOCTb
¥ YCKOPEHHE TeJja MPH paBHOYCKOPEHHOM ABM)KEHUHU, YCKOPEHHE CBOOOAHOIO MaICHNUs,
KECTKOCTh TPYXKHUHBI, KOIPPUIMEHT TPEHHUS CKOJBKEHUS, MEXaHW4yeckas padora
U MOIIHOCTh, YacTOTa W TMEpHOJ KoJeOaHWH MAaTeMaTH4YeCKOro M MPYKMHHOTO
MasiTHUKOB, OITUYECKAs CUJIa COOMPAIOIIEeH JTMH3BI, PaANOAKTUBHBIN (DOH): TITAHUPOBATH
U3MEpEHUsI, coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATE H3MEPEHMUS,
clieAysl penIoKEHHON HHCTPYKLIUHU, BEIYUCIISATh 3HAUEHUE BEJIMUMHBI U aHATU3UPOBATh
NOJTyYEHHbBIE PE3YyJIbTaThl C YU4ETOM 3aJJaHHON NOTPELUIHOCTH U3MEPEHMI;

coOofaTh MpaBWia TEXHUKM O€30MacHOCTH Mpu padore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC MTPU3HAKU M3YYCHHBIX (U3UUYECKUX MOJIEICH: MaTepraibHas
TOYKa, aOCOJIOTHO TBEPIOE TEeJlO0, TOYCHYHBIH HCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IUTaHETapHask MOJIeb aTOMa, HYKJIOHHAsl MOJIEIb aTOMHOTO SIpa;

XapaKkTepU30BaTh MPHUHIUMBI ACHCTBHUS H3YyYCHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOWMCTB C HCHOJb30BAaHHMEM HX ONUCAaHUS (B TOM YHCIE: CIUIOMETP, JATUUKH
MIOJIOXKEHUSI, PACCTOSIHUS M YCKOPEHHUSI, paKeTa, HX0JIOT, OYKH, MIEPUCKOII, (hoToarmapar,
ONTUYECKUE CBETOBOJIbI, CHEKTPOCKOI, JJ03UMETp, KaMmepa BuibcoHa), ucnonb3ys
3HaHUST O CBOMCTBaX (U3MYECKUX SBJICHUM M  HeoOXogumble (hU3HUECKUE
3aKOHOMEPHOCTH;

UCMOJb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKHUX MPOIECCOB MPHU PEIICHUU
y4eOHO-TIPAKTUUECKUX 3a/1ad, ONTHYECKHE CXEMBbI I TOCTPOSHUS H300pakeHUi
B TUIOCKOM 3€pKaJie U COOMpAIOIIeH JINH3E;

OPUBOJIUTH MpPUMEPHl (HAXOAWTh HHPOPMALKMIO O NPHUMEpPAX) MNPAKTUYECKOIO
UCIOJBb30BaHUS (PU3MUECKUX 3HAHUW B TIOBCEIHEBHOM >KM3HU [UIsl oOecreueHus
0€30MacHOCTH TpH OOpallleHUH C MpUOOpaMU U TEXHUYECKHUMH YCTPOMCTBAMH,
COXpaHEHUS 310POBbS U COOIIOACHNS HOPM SKOJIOIMUECKOr0 MOBEECHUS B OKPY KatoIe

cpene;
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OCYHIECTBIISITh MOUCK MH(OpMaiuu B MHTEepHETe, caMoCTOsATENbHO (opMynupys
MOMCKOBBI 3alpoOC, HAXOAWUTh IIyTH OIPEAEICHUS JTOCTOBEPHOCTH IOJY4YEHHOMU
MH(pOpMaLK Ha OCHOBE UMEIOIINXCS 3HAHUI U JOTOJHUTEIbHBIX HICTOUHUKOB;

WCIOJIb30BaTh TMPU  BBINIOJIHEHUU YYEOHBIX 3alaHUNl  HAyYHO-TIOMYJISPHYIO
JUTEpaTypy, CIpaBOYHbIE MaTepHUasbl, pecypchl ceTu MHTepHeT, BIaAeTh MpUeMaMU
KOHCIIEKTHUPOBAHUSA TEKCTa, MPeoOpa30BaHus HHPOPMALIMU U3 OJHON 3HAKOBOUW CHCTEMBI
B IpYT'y10;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHOpMAIM W3 HECKOJIbKUX WCTOYHUKOB, MYOIMYHO TMPEACTABISITH PE3yIbTaThl
MPOEKTHOM WJIA UCCIIEN0BATEIBCKON IEATEIbHOCTH, IPU 3TOM I'PaMOTHO UCIOJIb30BATh
W3YYCHHBIM TOHATHIHBIA anmapaT HU3y4aemMoro paszziena (U3UKA U COIMpPOBOXKAAThH
BBICTYIIJIEHUE TIPE3EHTAIIMEN C y4ETOM 0COOCHHOCTEN ayIUTOPUU O0yUaIOIIUXCS.
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TEMATHNYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HanmenoBanue KomuuectBo | [Iporpammuoe coaepkanue |  OCHOBHbBIE BUJIbI I€ATETBHOCTH 00Yy4YarOIIMXCS
/1 pa3zielioB U TeEM 4acoB

y4eOHOT0 TIpeIMeTa

®u3uKa U ee POJIb B MO3HAHUM OKPYKAIOIIEro MUPa

1.1 | ®usuka — HayKa 2 ®dusnka — Hayka o pupojie. | BeisiBiieHue pa3nuuuii Mexay pu3ndecKuMu
0 IMPUPOJE SIBrieHust mpupokL. Y XMMUYECKUMH ITPEBPALICHUSIMH.
dusnyueckue ABICHUS: PacnioznaBanme u knaccudukanms Gu3nIecKux
MEeXaHNYeCKHUE, TeNJIOBbIC, | SBJICHUMN: MEXaHUYECKUX, TCIIOBBIX,
BJIEKTPUYECKHUE, AJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHLIE, CBETOBEIC, Hab6mtonenue u onvcanue GU3NYeCcKuX sIBJICHUN
3BYKOBBIEC
1.2 | ®uszuueckue 2 dusnueckre BeTNUUHEL. OnpenenieHue UEHbI IEJICHUS Kb
BEJIMUHHBI Nsmepenne pusnaeckux HM3MEPUTEIHHOTO IPHOOpA.

BeJIMUuH. Pu3nueckue
npuoopsl. [lorpemHocTh
U3MEpEHUN
MexayHapoiHasi cucTema
eIUHMIL

N3MepeHne MMHENHBIX Pa3MEPOB TEI

Y IIPOMEKYTKOB BPEMEHU C YUETOM
MOrPEIIHOCTEMN.

N3mepenre 00beMa KUKOCTH U TBEPAOIo Teja.
N3mepenune temnepaTypsl Ipy TOMOLIU
YKUIKOCTHOI'O TEPMOMETPA U JaTUUKa
TEMIIEpaTyphI.

BrinosniHeHME TBOPUECKHUX 3aJaHUM 110 TIOUCKY
CIIOCO0OB U3MEPEHUS HEKOTOPHIX (PU3UUECKUX
XapaKkTEPUCTUK, HAIPUMEP, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATIEHHBIX
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00BEKTOB, OOJIBIINX PACCTOSIHUI, MaJIbIX
MPOMEXYTKOB BpeMeHu. OOCyxaeHne
MpeayIaraeMpIX CIioco0oB

1.3. | EcrectBenHO- 2 Kak ¢usuka u qpyrue BoiaBrkeHne runores, 00bSICHIIOIUX MPOCTHIE
HAy4YHbIH METOJI €CTECTBEHHbIE HAYKH SBJICHUS, HAIPUMED:
MO3HAHUS U3Y4aroT IPUPOJTY. — MOYEMY OCTAaHABIIMBAETCS JABMKYIIEECS
EcrecTBeHHO-Hay4YHBIN 10 TOPU30HTAJILHOM ITOBEPXHOCTH TEINO;
METO/1 TIO3HAHHUS: — [IOYEMY B KapKYIO MOroJly B CBETJION OAEKIE
HaOJII0/IEHNE, TOCTAHOBKA MPOXJIAHEN, YeM B TeMHOM. [Ipeanoxenue
Hay4HOT'0 BOIIPOCA, CIOCOOOB MPOBEPKU TMIIOTE3.
BBI/IBMOKCHUE TUIIOTES, IIpoBeneHne uccaenoBanms Mo MPOBEPKE KAKOM -
HKCIIEPUMEHT IO MPOBEPKE | MO0 TUIOTE3bI.
TUIIOTE3, OOBSICHEHNE [TocTpoenue npocteiux Moaene puanaeckux
HA0JII0/1aeMOTO SIBJICHUS. SBJICHUH (B BHJI€ PUCYHKOB WJIM CXEM ), HAIPUMEP
Onucanue puznuecKux MaJICHUE MPEIMETA; TPSIMOJIMHENHOE
SBJICHUW C TTIOMOILBIO pacnpoCTpaHEHUE CBETA
Mo eJIen
Htoro no pazneny 6

HepBOHaqaanme CBCACHUHA

0 CTPOCHMH BEIIECTBA

2.1

Crpoenue BeliecTBa

1

CrpoeHue BellecTBa:
aTOMBI M MOJIEKYIIBI, UX
pa3mepbl. OmbITHI,
JI0Ka3bIBAIOIINE
JIUCKPETHOE CTPOEHHE
BEIIECTBA

HaGmronenne u mHTEpIIpeTaIys OIMbITOB,
CBU/JICTEIHLCTBYIOIIUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOSHUHM BEIIECTBA: OIBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

Ornenka pa3MepoB aTOMOB U MOJIEKYJI

C UCMOJb30BaHUEM (oTorpaduii, moaydeHHbIX
Ha aTOMHOM CHUJIOBOM MHKpockorie (ACM) —
naboparopHas padora 1o teme: «O1eHKa
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IUaMeTpa aToMa METOJIOM PSIIOB
(c ucnionb3zoBaHueM (pororpaduii).
Ornpenenenne pa3MepoB MajlbIX Tell

2.2 | JIBmxeHUE
U B3aUMOJICHCTBUEC
YaCTHIl BEIIECTBA

JIBM>KEHHE YaCTHII
BeecTBa. CBsI3b CKOPOCTH
JIBIKCHUS YaCTHIL

C TEMIEPaTypOu.
bpoyHoBCKOE 1BHXKEHMUE,
auddysus.
B3anmoneiicTBue yacTuig
BEILECTBA: IPUTSIKCHHE

U OTTAJIKUBAHUE

Habmronenue u 00bsicHeHuE OPOYHOBCKOTO
JIBUKEHUS U sBIIeHUs TudPy3uu.

[TpoBenenvie u 00OBICHEHNE OMBITOB

M0 HaOJIIO/IEHUIO TEIVIOBOTO PaCcIIMpPEHHS Ta30B.
[IpoBenenue u 00BICHEHNE ONBITOB

10 OOHAPYKEHHUIO CHJI MOJIEKYIISPHOTO
NPUTSHKCHUS U OTTAJIKUBAHS

2.3 | ArperarHbie
COCTOSTHUS BEIIIECTBA

ArperatHble COCTOSTHUS
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPIBIX
(KpucCTaUIMYECKUX) TEN.
B3anmocss3b mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJIIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (C UCIOJIb30BAHUEM ITPOCTHIX
MOJIEJIeH) OCHOBHBIX PAa3IU4Yuil B CTPOCHUU T'a30B,
KHUIKOCTEN U TBEPIABIX TE.

OO0BsIcCHEHNE MAJION CKUMAEMOCTH JKUIKOCTEN
Y TBEPJIbIX T€J, OOJBIION CKUMAEMOCTH T'a30B.
OObsicHeHNE coXpaHeHHs (OPMBI TBEPIBIX TEI
Y TEKY4YECTH KUJIKOCTH.

IIpoBeneHue ONbBITOB, TOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUM BOJIbI YACTHUIIbI HAXOATCS
B CpEHEM Jlajibliie APYT OT Jpyra (IIIOTHOCTh
MEHBIIIE), YEM B JKHIKOM.

Y craHOBIEHHE B3aUMOCBSI3U MEXKITY
OCOOEHHOCTSIMH arperaTHbIX COCTOSIHUI BOJIbI

Y CYIIECTBOBAHMEM BOJHBIX OPraHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro no pazneny
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JIBH:KeHMe M B3aMM OIeCTBHE TeJl

3.1 | Mexanuueckoe 3 Mexanundeckoe nBukeHue. | MccnegoBaHue paBHOMEPHOTO ABUKEHUS,
JIBUYKEHUE PaBHOMepHOE OIpE/eNICHUE €ro MPU3HAKOB.
Y HEPABHOMEPHOE HaOmronenne HepaBHOMEPHOTO IBUYKEHUS
neuxkeHne. CKopocTb. Y ONPEEIIEHUE €ro OTIIMYHUIA OT paBHOMEPHOTO
CpenHsis CKOPOCTh JBHOKEHUS.
TP HEPABHOMEPHOM OnpeneneHue CKOPOCTH PaBHOMEPHOIO
IBWO>KeHUU. Pacuer nytu JBWO)KEHUS (LIapuKa B KHUAKOCTH, MOJEIN
Y BPEMEHU JIBH)KEHUS AJIEKTPUYECKOI0 aBTOMOOWIIA U T.J.).
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHHUS
OpycKa WM IapyuKa M0 HaKJIOHHOH TIOCKOCTH.
Pemenue 3ana4 Ha onpeesieHue NyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOT'O JIBM)KEHHUSI.
AHanu3 rpauKoB 3aBUCUMOCTH MMYTH U CKOPOCTH
OT BpEMEHU
3.2 | Uuepuus, macca, 4 SBnenue unepuuu. 3akoH | OObSICHEHHE U POTHO3UPOBAHUE SIBJICHUIA,

IIJIOTHOCTH

MHEpuUU. B3aumonencraue
TEJI KaK IMPpUYrHA
M3MEHEHUS CKOPOCTHU
IBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTHU Tea.
IInoTHOCTH BeliecTBa.
CBs13b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eUHUIE 00beMa
BEIIIECTBA

0OYCIIOBJICHHBIX HHEPIUECH, HAIIPUMED, YTO
MIPOMCXOIUT MPH TOPMOKCHHUH HITH PE3KOM
MaHEBpE aBTOMOOWUJIS, TOYeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABUKCHUE HA BEIOCUTICIIE
WJIA CaMOKaTe U T. .

[IpoBeneHrE U aHATIU3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHHUE CKOPOCTH
JBIDKCHUS Tejla B pe3ysbTaTe ASHCTBUS Ha HETO
JIPYTHX TEIL

Pemenue 3amad Ha ornpeiesieHue MacChl TeJa, €ro
00BbEMA U INIOTHOCTH.
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[IpoBeneHre u aHanu3 OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€JIa OT €r0 MacChl

IIPY B3aUMOJECHUCTBUU TEIL

N3mepenne Maccel Tena pa3IudyHbIMU CIIOCOOaMHU.

OHpC}ICJ’ICHI/IC IIJIOTHOCTH TCJIa B pE3YyJIbTATC
HU3MCPCHUSA €TI0 MAaCChI U ob0beMa

3.3

Cuma. Buaer cun

14

Cuna kak xapakTepuCTHKa
B3aUMOJCUCTBUS TEII.
Cuna ynpyrocty 1 3aK0H
I'yka. U3mepenune cuiibl

C IMIOMOIIBIO TUHAMOMETPA.
SIBaeHME TATOTEHUS U CHUa
TskecTH. Cuna TSKeCTU
Ha IPYTUX IUIaHETaXx.

Bec tena. HeBecomocTs.
CnoxxeHue cuil,
HANPABJIECHHBIX 110 OAHON
MIPSAMOM.
PaBHoxevicTByromas cui.
Cuna tpenus. Tpenue
CKOJIb)KCHHUS Y TPEHUE
nokost. Tpenue B npupoie
1 TEXHUKE

N3ydyeHue B3auMOJEHCTBUS KaK PUYUHBI
M3MEHEHUS] CKOPOCTH Tella WK ero AepopMaluu.
Onucanue peabHbIX CUTYallui B3aUMOJIEHCTBUS
TEJ C MOMOIIbIO MOJIENIEH, B KOTOPBIX BBOJUTCS
MTOHATHE ¥ N300paKCHUE CHITBI.

N3ydenue cuibl ympyrocTu.

HccrnenoBanne 3aBUCUMOCTH CHUJTBI YIIPYTOCTH

OT YJTMHEHHUS PE3NHOBOTO IIHYpa WIIH MPY>KUHBI
(c mocTpoenueM rpaduka).

AHanu3 MPaKTUYECKUX CUTYAIUH, B KOTOPBIX
MIPOSIBIISICTCS IEUCTBUE CUITBI YIIPYTOCTH
(ynpyroctb mMsiya, KpOCCOBOK, BETOK JepeBa

U Jp.).

AHanu3 cuTyaluii, CBI3aHHbBIX C ABJICHUEM
TATOTCHHUS.

OO0BsicHeHHE OPOUTATLHOTO JBUXKCHUS TIJIAHET

C WICTIOJIb30BAaHHUEM SIBJIICHHSI TSATOTEHUS U 3aKOHA
WHEPIIIH.

M3mepenne Beca Tena ¢ TOMOIIBIO THHAMOMETpA.
O6ocHOBaHUE ATOTO CI0c00a U3MEPEHHUSI.
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AHaN3 1 MOJENUPOBAHUE SBJICHUSI HEBECOMOCTH.
DKCIEpUMEHTAIBHOE NIOJIyY€HHE ITPaBUIIa
CJIOXKEHHUsI CUJI, HAIIPABJIEHHBIX BJIOJIb OJHOU
MIPSIMOM.

Ornpenenenne BEIMYMHBI PAaBHOACHCTBYIOIIEH
CHIL

N3y4yeHne cuiibl TPEHUSA CKOJIBKEHUS U CUJIB
TPEHUs I1OKOS.

HccenenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

OT CWJIBI JABJIEHUS U CBOMCTB TPYILIUXCS
ITIOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTYALMH, B KOTOPBIX
IIPOSIBIISIETCS IEVCTBUE CUJIBI TPEHMUS,
HCIOJIb3YIOTCS CIIOCOOBI €€ YMEHbBIICHUS

WM YBEJIMYEHMS (KaTaHUE Ha JIbDKaX, KOHbKaXx,
TOPMOKEHUE aBTOMOOWJIS, UCTIOIb30BaHHE
MOAIIMITHUKOB, TUIABAHUE BOAHBIX JKUBOTHBIX
u Jp.).

Pemenue 3a1au ¢ ucnosnp30BaHUEM (POPMYI
IUISL pacueTa CHIIbI TSHKECTHU, CUJIbI YIIPYTOCTH,
CHUJIBbI TPEHUS

Htoro no pazneny

21

/laBjieHre TBEPABIX TeJl, KMAKOCTEHd U ra3oB

4.1

[asnenue. [lepenaua
JIaBJICHUS TBEPABIMU
TEJIaMU, KUJIKOCTIMU
Y ra3aMu

3

HaBnenue. CriocoObl
YMEHBIICHUS U YBEIUYCHUS
naBjcHus. /aBieHue rasa.
3aBHCHUMOCTD JIaBICHUS

AHanu3 1 00bSICHEHHUE OIBITOB M MPAKTUICCKUX
CUTYaITNii, B KOTOPBIX TPOSBIISIETCS CHJIA
TaBIICHUSI.

O6ocHOBaHUE CITOCOOOB YMEHBIIICHUS
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rasa ot oobema,
TeMIIEpaTyphl.
[lepenaua naBineHus
TBEP/IBIMU TEJIAMH,
JKMJIKOCTSIMU U Ta3aMHU.
3akon Ilackamns

U YBEJIIMYCHUS JTABIICHHUS.
W3y4yeHre 3aBUCUMOCTH JIaBJICHUS T'a3a

0T 00beMa U TeMIIePaTypPHI.

N3ydenune ocobeHHOCTE Tepeaaun JaBIeHus
TBEPJBIMU TEJIAMH, KHJIKOCTSIMH U ra3aMHu.
O6ocHOBaHUE PE3YJIBTATOB OMBITOB
0COOEHHOCTSIMH CTPOSHUS BEIIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSHUSX.
DKCIepUMEHTAITLHOE JI0KA3aTeNIbCTBO 3aKOHA
ITackans.

Penrenue 3a1a4 Ha pacdeT JaBICHUS TBEPIOTO
Tena

4.2

JlaBiieHHE KUIKOCTH

3aBUCHUMOCTD JABJICHUS
MKUJKOCTU OT TJTYOUHBI.
[THeBMaTUUEeCKHE MAIIUHBI.
I'mapocratnueckui
napanokc. CooObmaronuecs
cocynsl. ['napaBnmnueckue
MEXaHU3MbI

HccnenoBanne 3aBUCUMOCTH JTaBJICHUSA
KUJKOCTU OT TJIYOUHBI IOTPY>KEHUS U TJIOTHOCTH
AKUJIKOCTH.

Hab6mronenre n 00bICHEHHE THAPOCTATHYECKOTO
napajiokca Ha ocHOBe 3akoHa [lackans.
N3ydenune cooOmarmumuxcs Cocy10B.

Pemenue 3a1a4y Ha pacueT AaBICHUS KUJIKOCTH.
OOBsicHeHHE PUHITUIIA ICUCTBUS
TUJIPABINYECKOI0 IIPECCa, MTHEBMATUYECKHUX
MaIIIH.

AHanu3 1 00bSICHEHHE MPAKTHYECKUX CUTYALIH,
JEMOHCTPUPYIOIIHNX MPOSIBJICHUE TaBICHUS
KUJIKOCTHU U 3akoHa [lackans, Hanpumep
MIPOIIECCOB B OPraHU3Me MpH rTyOOKOBOJHOM
HBIPSIHUU
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4.3 | AtmocdepHoe Atmocdepa 3emin DKCIEpUMEHTAIbHOE 0OHAPYKEHUE
JABJICHUE U aTMOoc(epHOE aBJICHUE. | aTMOC(EPHOro JaBICHMUS.
[IpuunHsb! cymiecTBOBaHUs | AHaJIM3 U OOBSCHEHUE OIBITOB U MPAKTUYECKUX
BO3/IYIITHOM 000JIOUKH CUTYaIli, CBSI3aHHBIX C JICHCTBUEM
3emuu. OnbIT Toppuyennu. | atMochepHOro 1aBJICHUS.
N3mepenue atmochepHoro | OObACHEHHE CYILIECTBOBaHUS aTMOC(epbl
JaBJICHUS. 3aBUCUMOCTb Ha 3eMJIe€ 1 HEKOTOPBIX IJIAHETAX WU €€
aTMOC()EpHOro AaBJIECHUS OTCYTCTBHS Ha JAPYrux mjaaHerax u JlyHe.
OT BBICOTHI HaJl YPOBHEM OOBbsacHeHnEe N3MEHEHUS TUIOTHOCTH aTMOC(EpHI
Mops. [Ipubopsr C BBICOTOM M 3aBUCUMOCTHU aTMOCc(hepHOro
IUTSL ©3MEPEHUS JABJICHHSI OT BBICOTBHI.
aTMOC(EepHOro JaBJICHUS Pemenue 3anau Ha pacueT arMoc(epHOro
JIaBJICHMUS.
N3yuenue ycrpoiicTBa 6apomeTpa-aHepoua
4.4 | leiictBue JleficTBUE )KUAKOCTH U raza | DKCIIEpUMEHTaIbHOE OOHApYKEHUE TEUCTBUS

KHUIKOCTH M ra3a
Ha MOrpyKCHHOC
B HUX TCJIO

Ha MOTPYKEHHOE B HUX
TeJ10. BelTankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [1naBanue Tei.
BosznyxoruiaBanue

KUJKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX TEJIO.
OrnpenienieHre BhITAIKMBAIOIIEH CHITHI,
JNEUCTBYIOILIEN Ha TEJIO, ITOIPYKEHHOE

B )KUJKOCTb.

[IpoBeneHre u 0OCYXKI€HHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITUIKUBAIOIIEH CUJIbI, JEUCTBYIOIICH HA TEJIO
B JKUJIKOCTH, OT 00beMa MOTrPy>KEHHOM

B ’KMJIKOCTh YaCTH T€ja M OT INIOTHOCTH
JKUJKOCTH.

lIposepka nezasucumocmu 8blmanxkugaroujeu
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Cubl, Oelicmeayroujeli Ha meio 8 HCUOKOCmu,

om maccvl mend.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE

oT 00beMa MOTPYKEHHOM B >KUJIKOCTh YacCTH Tela.
Pemenue 3ama4 Ha MpUMEHEHHE 3aKOHA
ApxuMena v yCIIOBUS TIaBaHUS TEJI.
KoncrpynpoBanue apeomerpa

WA KOHCTPYHPOBAHHE JIOIKH U OMPEIEIICHUE e¢
IPy3010TbEMHOCTH

Htoro no pazneny

21

Pabora u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTD

Mexanuueckas pabora.
MomtHoCTE

DKCNEPUMEHTAIBHOE ONPEACICHUE
MEXaHUUYECKOW pabOThlI CUIIBI TSAKECTH

MPU MTAJCHUU TEJIA U CUJIbI TPEHUS

IIPU PABHOMEPHOM IIEPEMEIICHUHN TEJIA

10 TOPU30HTAIILHON TOBEPXHOCTH.

Pacuer MomHoOCTH, pa3BUBaEMOM IIPpU MOABEME
10 JICCTHMIIC.

Pemenue 3a1a4 Ha pacueT MEXaHUYECKOU pabOThI
U MOIIIHOCTH

5.2

HpOCTLIG MCXaHHM3MBI

[IpocTbie MEXaHU3MBI:
pbIuar, 0JI0K, HaKJIOHHAas
IOCKOCTh. [IpaBuio
paBHOBECHS pblyara.
[Ipumenenue nmpasuia
paBHOBECHS pbluara

K OJI0Ky. «3050TOC

OrnpenienieHre BBIMTPHINIA B CHIIE IPOCTHIX
MEXaHHU3MOB Ha MPUMEpe pbluara, MoABHKHOTO

M HENOJABHKHOT'O OJJOKOB, HAKJIOHHOM IIJIOCKOCTH.
HccnenoBanue ycnoBUs paBHOBECHS phluara.
OOGHapykeHHe CBONUCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMUYHBIX HMHCTPYMEHTAX U MPUCTIOCOOICHUSX,
HCIIOIb3YEMBIX B OBITY U TEXHHUKE, a TAaK)KE
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npaBuiio» Mexanuku. KI1/]
IIPOCTBIX MEXaHU3MOB.
[IpocThie MeEXaHU3MBI

B OBITY U TEXHUKE

B JKMBBIX OpPraHU3Max.

DKCNEepUMEHTaIbHOE JJOKA3aTEILCTBO PABEHCTBA
paboT MpY MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Onpenenenne KIIJ{ HaKTOHHOM MJIOCKOCTH.
Pemenue 3a1ay Ha NpUMEHEHUE TTpaBUIa
paBHOBecHs priuara v Ha pacuet KITJ]

5.3 | Mexanunueckas 4 MexaHnueckas SHEpPIusl. DKCNEPUMEHTAILHOE OIPEACIICHUE U3MEHEHUS
HEPrusl Kunernueckas KMHETUYECKOW U MOTEHLUAIbHON YHEPIUH TENA
Y MOTEHIMAJIbHAS DHEPTUsl. | IIPU €r0 CKaThIBAHUM 110 HAKJIIOHHOM IIOCKOCTH.
[IpeBpamienue onHoro Buaa | @PopMyaupoBaHUE Ha OCHOBE UCCIIEIOBAaHUS
MEXaHUYECKOW IHEPTUU 3aKOHA COXPAaHEHUsI MEXaHUYECKOU dHEPruu.
B JIPyrou. 3aKOH OOcyxaeHue rpaHull TPUMEHUMOCTH 3aKOHA
COXPaHEHHMS YIHEPTUU COXPAaHEHHMS SHEPTUH.
B MEXaHUKE Peenue 3a1a4 ¢ HCMOIb30BAaHUEM 3aKOHA
COXPAHEHMS SHEPTUU
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68
YACOB 110 I[TPOIT'PAMME
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8 KJIACC

Ne HanmeHoBaHue KomuuectBo | IlporpammHuoe conepxkanue | OCHOBHBIC BUIBI ICSITEIHHOCTH 00 YJaIOIIHXCS
n/m pa3zielioB U TEM 4acoB
y4eOHOI0 ImpeIMeTa
TensoBbie sIBJIEHUSA
1.1 | CtpoeHue u cBOMCTBa 7 OCHOBHBIE TIOJIOKEHUS HaGmronerre u mHTEpIpeTaIis ONbITOB,

BCIICCTBA

MOJIEKYJISIPHO-KUHETHYECKON
TEOPHUH CTPOCHHUSI BELIECTBA.
Macca u pa3mepsl aTOMOB

1 MoJIeKyJ1. OIBITHI,
NOATBEPKIAIOIINE
OCHOBHBIE IOJIOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH.

Mopenu TBEpAOro, )KUAKOTO
Y Ta3000pa3HOr0 COCTOSIHUM
BEILIECTBA.
Kpucranmmueckue

U amopdHbIe Tena.
OObsicHEHUE CBOWCTB ra3os,
AKUJKOCTEW U TBEPABIX TEN
Ha OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETHYECKOU
teopun. CMaunMBaHue

Y KalWUISIPHbIC SBJICHUS.
TennoBoe paciupeHue

U CKaTue

CBUICTEIbCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUH BEUIECTBA: OMBITHI C PACTBOPECHUEM
pa3IMYHBIX BEUIECTB B BOJE.

Petienue 3aa4 o OleHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €AMHUIIE 00beMa
BEIIECTBA.

AHanu3 TeKcTa JPEeBHUX aTOMHUCTOB (HaIIpUMeEp,
¢parmenta nosmsl Jlykpeuus «O npupoae
BEIIICH») C M3II0KEHHUEM 000CHOBAHUM aTOMHOM
TUTIOTE3bI (CMBICIIOBOE UTCHHE).

Orenka yoeIuTeIbHOCTH 3THX 000CHOBaHUH.
OObsicHeHUEe OPOYHOBCKOTO IBUXKEHUS, SIBIICHUS
b Gy3un U pazIuuuid MeXa1y HUIMH Ha OCHOBE
MOJIOKEHUM MOJIEKYIISIPHO-KUHETUYECKOU
TEOpUU CTPOCHHUSI BEIIECTBA.

OObsicHEHUE OCHOBHBIX Pa3Iuyuil B CTPOCHUU
ra3oB, XKHUJAKOCTEH U TBEPABIX TEJ

C MCTIOJIb30BAHUEM TTOJIOKEHUH MOJIEKYJISPHO-
KUHETUYECKOW TEOPHH CTPOSHUS BEIIECTBA.
[IpoBeneHre OMBITOB MO BHIPAIIMBAHUIO
KPHUCTAJUIOB TIOBAPEHHOM COJIM WIJIH caxapa.

41




[IpoBeneHue u 0OBICHEHHUE OIBITOB,
JEMOHCTPUPYIOIIUX KAWL PHBIC SBJICHUS

U SIBJICHUE CMaYMBaHUSI.

OObsicHEHUE PO KAWL PHBIX SIBICHUHN

JUTSI TIOCTYIUICHUST BOJBI B OPTaHU3M PACTCHHM.
HaGmonenue, nposeaeHne u 00bICHEHUE
OTBITOB MO HAOIIOACHUIO TEMIOBOIO
paciMpeHus ra3oB, KUAKOCTEH U TBEPbIX TE.
OObscHeHne coxpaHeHus: 00bemMa TBepAbIX Tel,
TEKYYECTH JKUJIKOCTHU (B TOM YHCIIC, PA3HHIIBI

B TEKYYECTH JIJISl Pa3HBIX KUIKOCTEH),
JIaBJICHUS Ta3a.

[IpoBeneHre ONBITOB, JEMOHCTPUPYIOIINX
3aBUCHUMOCTD JIaBJICHUS BO3/IyXa OT €ro oobema
Y HarpeBaHUs WK OXJIKICHUS, U UX
00BSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YYEHUS.

AHaIM3 MPaKTUYECKUX CUTYaIlUH, CBI3aHHBIX
CO CBOMCTBAMH ra30B, KUJKOCTEH U TBEPABIX TEI

1.2

TenmoBklie MpoHeCChbl

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JBUKECHUS
yacTull. BHyTpeHHss
sHeprusi. CrocoOsl
W3MEHEHHS BHYTPEHHEN
SHEPruu: Terionepeaayda

U COBEpIIICHUE PadOTHI.

OO6ocHOBaHUE MPABUIT U3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE PA3IUYHBIX CIIOCOOOB U3MEPEHUS

U IIKaJI TEMIIEPaTypBhl.

Habmonenne n 00bSICHEHUE OMBITOB,
JTEMOHCTPUPYIOIIHNX N3MEHEHUE BHYTPEHHEH
SHEPruu Teja B pe3yJsibTaTe Tenjonepeiadu

¥ pabOThl BHELTHUX CHJL.

HaGmonenne u 00bSICHEHNE ONBITOB,
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Bune! Termonepenauu:
TEIUIONPOBOHOCTb,
KOHBEKIIWSI, U3JTyYEHHUE.
KonnuecTBO TEMIOTHI.

Y nenbHasa TEIIOEMKOCTh
BenlecTBa. TemiooOMeH

Y TEIIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [maBienue

U OTBEp/ICBAHUE
KPUCTAIMYECKHUX BEIIECTB.
VnennHas TEIioTa
IIJIaBJICHUS.
[Tapoo6pa3oBanue

Y KOHJIeHcanus. Vcrapenue.
Kunienue. Y genbuas
TEeIJIoTa Mapoodpa3oBaHMUs.
3aBUCHUMOCTb TEMITIEPATYPhI
KHUIIEHUS OT aTMOC(epHOro
JIaBJICHMS.

BrnaxunocTs Bo3myxa.
DHeprus TOIJIUBA.
VnennHas TeIioTa
CropaHus.

[TpuHIMIIBI pabOTHI
TeraoBbIx Apurarene KI1J]
TEIJIOBOT'O JIBUTATEJIA.

00CyXJIeHrEe MPAKTUYECKUX CUTYaAIIUM,
JEMOHCTPUPYIOIINX PA3TMYHbBIC BUBI
TeIUIONEepEeIaum: TeIUIONPOBOIHOCTb,
KOHBEKIIHIO, U3TyYCHHUE.

HccaenoBanue ABJIEHUS TEINIOOOMEHA

[PYA CMEIIMBAHUU XOJIOJHOU Y TOPSYEUN BOJIBI.
HabGmronenne ycTaHOBIEHUS TEIIJIOBOTO
PaBHOBECHS MEXKY TOPSTYEH M XOJIOJTHOM BOJIOM.
Onpenenenue (M3MEpEHUE) KOIUYECTBA
TEIJIOTHI, TOJTYYEHHOI'0 BOJIOW MPHU TEINIOOOMEHE
C HarpeThIM METAUTMYECKUM LIUJIUHIPOM.
Onpenenenue (M3MepeHUE) yeIbHON
TEIJIOEMKOCTH BEIIECTBA.

Pemenne 3ama4, CBA3aHHBIX C BRIYMCIICHUEM
KOJIMYECTBA TEIJIOTHI U TEINIOEMKOCTHU

IPU TETIO0OMEHE.

AHaJIM3 CUTYyalui MpakTUIECKOTo
HCITOJIb30BAaHUS TEIJIOBBIX CBOMCTB BEIIECTB
¥ MaTepHuajoB, HAIPUMEP, B IEIAX
SHeprocOepeKeHUs : TEMIOU30JISIIHUA,
sHeprocOeperaroue Kphbliiu,
TEPMOAKKYyMYJISITOPHI U T. 1.

HabGnronenue siBjeHuil ucnapeHust

1 KOH/CHCAIIUH.

HccnenoBanue mpoiiecca CapeHus
Pa3IMYHBIX JKUIKOCTEM.

OObsicHeHUE SIBIICHUM MCTIAapCHUS
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TensoBble ABUTATEIU

Y 3alllATa OKPYKAIOIIEH
CpEIbL.

3aKOH COXpaHEHHUS

Y MIPEBPAILCHUS YHEPTUU
B TEIUIOBBIX MPOLIECCaAX

¥ KOHJICHCAITUU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUSI.

HabGnronenue u o0bsicHeHHE TIpoliecca KUMeHus,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATyPhI
KHUTICHUS OT JaBJICHMUS.

Onpenenenue (M3MepeHUE) OTHOCUTEIILHOM
BIIOKHOCTH BO3/yXa.

Habmonenue npoiiecca rraBieHus
KPUCTALUTUIECKOTO BEIECTBA, HAIIPUMED, JIbJIA.
CpaBHeHUE MPOLIECCOB IJIABJICHUS
KPUCTALTUICCKUX TEJI U pa3MATdeHUs

IIpY HarpeBaHUU aMOP(HBIX TEJl.

Omnpenenenue (M3MepeHue) yaeabHOU TETIOThI
TUTABJICHUS JIBJIA.

OObsicHEeHUE SBJICHUH TUTaBIICHUS

U KPUCTATU3AIUA Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHUSI.

Pemenne 3amay, CBA3aHHBIX C BHIYUCIICHHEM
KOJIMYECTBA TEIUIOTHI B MpOIleccax
TETUTIOTIepeau MPH IJIABICHUN

Y KPUCTALTU3AIINN, UCTIAPSHU N U KOHJCHCAITUH.
AHanmM3 CUTYyalyil MPaKTHIECKOTO MPUMEHCHHUS
SIBJICHUM TUTABJICHUS U KPUCTAUTA3AIIHH,
HaIpUMeED, MOTYICHHE CBEPXIMCTHIX
MaTepHUaioB, COJIEBas rpeJika u JIp.

AHanu3 paboThl U 00BSICHEHUE TPUHIIUIIA
JIENUCTBUS TETIJIOBOTO JIBUTATEIS.
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Brranciienne xonu4yecTBa TEIJIOTHI,
BBIJICTISIFOIIETOCS MPU CTOPAHUU PA3IMYHBIX
BU10B TorumBa, u KII/[ geurarens.
OO6cyXIeHNe PKOJOTHYECKUX TIOCIICICTBHUI
WCII0JIb30BaHUS JIBUTATEJICH BHYTPEHHETO
CropaHusl, TEIUIOBBIX U THAPOICKTPOCTAHITUN

Hroro no pazneny

28

3J1eKTpnqec1me N MAarHUTHbBIC ABJICHUSA

2.1

DIIEKTPUUECKHUE
3apsbl.

3apsKEHHBIE Tela

U UX B3aUMOJICUCTBUS

7

DnexTpuzauus Tedl.

JIBa pozia dIIEKTPUIECKUX
3apsa0B. B3anmopericreue
3apSKEHHBIX TEJ.

3akon Kynona (3aBUCHMOCTh

CHUJIbI B3aUMOJICVCTBUS
3apSKEHHBIX TEJ

OT BEJIMYMHBI 3aPsI0B

U PACCTOSIHUSL MEXKITY
TeJIaMu).

DJIEKTPUUYECKOE TIOJIE.
HanpsxenHocts
AJIEKTPUYECKOTO MOJIA.
[IpyHIMD Cyneprio3uiuu
BIIEKTPUYECKUX MOJICH

(Ha KaUECTBEHHOM YpPOBHE).

Hocurenu anexkTpudeckux
3apsA/I0B. DJIEMEHTAPHBIN
BJICKTPUYECKUU 3apsi.

HaGmonenue u npoBeeHNE ONBITOB

IO AJIEKTPU3ALMU TEJ ITPU CONPUKOCHOBEHUU

Y MHJYKLIHEW.

HabGmonenue u o0bsicHEeHUE B3aUMOJICHCTBUS
OJTHOUMEHHO U PA3HOMMEHHO 3apsKEHHBIX TEIL.
OObsicHEeHUE TPUHITUIIA IEUCTBHS JJIEKTPOCKOTIA.
OObsicHEeHUE SBICHUH AJIEKTPU3AIUU

MIPU COMPUKOCHOBEHUHU TEJI U UHAYKIIUEH

C UCMOJIb30BAHUEM 3HAHUN O HOCUTEIISIX
BIIEKTPUYECKUX 3aPsAI0B B BEIIECTBE.
Pacnio3naBanue u 00bICHEHUE SIBICHUI
AJIEKTPU3ALNU B IOBCEIHEBHOW KU3HU.
Hab6moneHne 1 00BbSICHEHHE ONBITOB,
WJUTIOCTPUPYIOIIUX 3aKOH COXPAHCHUS
3JIEKTPUYECKOTO 3apsiaa.

Ha6ronenue omnbITOB 10 MOJIEIMPOBAHUIO
CUJIOBBIX JIMHUU JIEKTPUYECKOTO TOJIS.
HccnenoBanne nemcTBUS SIIEKTPUUECKOTO OIS
Ha MIPOBOJIHUKHU U TUDJICKTPUKHU
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Crpoenue atoma.
[IpoBOoHMKH

U TUDJICKTPUKHU. 3aKOH
COXPaHEHHUSI IEKTPUUYECKOTrO
3apsiga

2.2

[TocTostHHBIN
BJIEKTPUYECKUN TOK

20

DIIEKTPUUECKUN TOK.

VY cioBus CymiecTBOBaHUS
AJICKTPUYECKOTO TOKA.
HcToynnku mocToSTHHOTO
ToKa. JlencTBus
AJICKTPUYECKOr0 TOKa
(TemoBOE, XUMHUUECKOE,
MAarHuTHOE).
DIJIEKTPUUYECKUN TOK

B JKUJIKOCTSIX U razax.
DJIEKTpUYECKas 11eTb.
Cuna Toka. DJIEKTPUIECKOE
HanpsiKEeHHeE.
ComnpoTuBieHue
MPOBOJIHUKA. Y JIeTbHOE
COMPOTHUBIICHHUE BEIECTBA.
3akoH OMa 1J1s yyacTka
nenu. IlocnenoBarenprHOE
Y MapajieIbHOE COSIMHEHHE
MIPOBOJIHUKOB.

PabGora u MOITHOCTh
AJIEKTPUYECKOTrO TOKA.

HabGmronenne pa3aMaHbIX BUJIOB JICHCTBUS
IEKTPUUECKOTO TOKA U OOHAPYKEHHUE dTUX
BHJIOB JICCTBHS B TOBCEIHEBHOM KU3HMU.
Hab6mronenre BOZHUKHOBEHUS Ta30BOT0 pas3psijia
Y 3JIEKTPUYECKOTO TOKA B JKUJIKOCTH.

COopka 1 HCTBITAHUE YJICKTPUUECKOM 11enn
IMOCTOSTHHOT'O TOKa.

N3mepenune cuiibl TOka aMIepMeTpoM.
N3mepenne 31eKTpUueCKOro HanpsKeHUs
BOJILTMETPOM.

[IpoBenenue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBIJICHUS TPOBOJHUKA
OT €ro JUIMHBI, TUIOAXA MONEPEYHOTO CEUCHUS
Y MaTepuaa.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PE3UCTOP,

OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSKECHUS
Ha PE3UCTOPE.

[IpoBepka npaBuia CIIOKEHUS HAPSHKEHUM
MIPU MOCIE0BATENBHOM COCIMHEHUH JIBYX
pE3UCTOPOB.
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3akoH Jlxoyns—JIeHna.
DIIEKTPUYECKHUE LIETH

U TIOTpeouTENn
BJIEKTPUYECKOU SHEPTUU
B ObITy. KopoTkoe
3aMBbIKaHUE

[IpoBepka npaBuiia Juisi CHIIbI TOKA

IIPY MAPAJUIETbHOM COECAUHEHNUN PE3UCTOPOB.
AHanu3 cuTyanuil Nocaea0BaTeIbHOIO U
NapaJJIEIbHOIO0 COETMHEHUS TPOBOJHUKOB

B JJOMAILIHUX 3JIEKTPUYECKUX CETSIX.

Pemenue 3amay ¢ ucnonab3oBaHueM 3aKkoHa OMma
u (hopMyI pacyeTa dJIEKTPUIECKOT O
COIMPOTUBJICHUS TIPU MOCIEI0BATEIHLHOM

Y NIapAJUIEJIbBHOM COETMHEHUH MPOBOIHUKOB.
Omnpenenenue paboThI MEKTPUUECKOTO TOKA,
IPOTEKAIOIIET O YEPE3 PESUCTOP.

OmnpeneneHue MOIIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIIIEMOU HA PE3UCTOPE.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA Yepe3
JAMIIOYKY OT HANpPsKEHUs HA HEW.
Onpenenenune KIIJ[ narpesarens.
HccnenoBanue npeoOpa3zoBaHus YHEPTUU

IPU MOJBEME TPYy3a DJIEKTPOABUTATEIIEM.
OObsicHeHUE YCTpONCTBA U MPUHIIMIIA JEHCTBUSA
JIOMAIIHUX 3JIEKTPOHArpeBaTelbHbIX MPUOOPOB.
OO0BsicHEHNE IPUYKUH KOPOTKOTO 3aMbIKaHUS

Y IPUHIIMIA JEUCTBHS IIABKUX
IIPENOXPaHUTETIEH.

Pemrenue 3a1au ¢ MCMOIB30BaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarHuTHbIC SIBJICHUS

IlocTOssTHHBIE MATHUTHI.
BzaumoeiictBue

HccaenoBanne MarHUTHOT'O B3aUMOACHCTBHUSA
MMOCTOSIHHBIX MarHUTOB.
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MOCTOSTHHBIX MarHUTOB.
MarunuTtHoe mnozse.
MarnauTHoe noJje 3eMJIu

Y €r0 3HAYCHUE JJIS )KU3HU
Ha 3emuie. OnbIT OpcTeaa.
MarauTtHoe noJe
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
BJIEKTPOMArHUTOB

B TexHUKE. JlericTBHE
MarHUuTHOTO TTOJIS

HAa MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIIb
ITOCTOSTHHOT'O TOKA.
Hcnonbs3oBanue
AJIEKTPOJABUTATENEH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCTIOPTE

N3ydenrne MarHuTHOTO MOJIS TOCTOSTHHBIX
MarHuTOB MPU UX O0BEITMHEHUH U pPa3JeiICHUU.
HccnenoBanue MariuTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX MarHUTOB.

N3yueHne MarHuTHOTO TOJISI TOCTOSTHHBIX
MarHuTOB MPU UX OOBEIUHEHUH U pa3JeiCHUN.
[IpoBeneHrE ONBITOB MO BU3YaIU3AIUHU OIS
MMOCTOSTHHBIX MarHUTOB.

N3yuenune siBneHns HAMarHU4YMBaHUS
BCILICCTBA.

HccnenoBanne neicTBUS AIIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBenieHrE ONMBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTbD CHJIbI B3AMMOJICMCTBUS KaTYIIKH
C TOKOM M MarHuTa OT CWJIbl U HaNpPaBJICHUS TOKA
B KaTYIIIKE.

AHanu3 cUTyalydi NPaKTUYECKOr0 MPUMEHEHUS
3JICKTPOMArHuTOB (B OBITOBBIX TEXHUUYECKUX
YCTPOUCTBAX, MPOMBIIIIIICHHOCTH, MEUIIUHE).
HN3ydyenue nemcTBruss MAarHUTHOTO MOJISt

Ha MPOBOJHHK C TOKOM.

N3yyeHne nercTBus dJIEKTPOABUATATEIS.
N3mepenue KIIJI anexTpoaBurarenbHou
YCTaHOBKH.

Pacno3HaBanue u aHaIIN3 pa3IMYHbBIX
IIPUMEHEHUH 3JIEKTPOJABUTATENECH

(TpaHCnOpT, OBITOBBIE YCTPOWCTBA U JIp.)
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2.4 | DneKkTpoMarHuTHas 4 Omnebitel @apanes. SBmenne | ONbITHI IO UCCIETOBAHUIO SBICHUS
UHIYKIHSA AIEKTPOMAarHUTHOM AIIEKTPOMArHUTHOM MHIYKIMN: UCCIIEI0BAHUE
naayknuu. [IpaBuno JleHna. | n3MeHEHUI 3HAYEHUST U HAIIPABJICHUS
DnekTporeHeparop. WHIYKIIHUOHHOI'O TOKa
CnocoObl osydeHus
AJIEKTPUYECKOU IHEPTUU.
DJIEKTPOCTAHIIUHU
Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX dJHEPrUn
Hroro 1o pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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9 KIIACC

No HanmeHoBaHue KomnuectBo | Ilporpammuoe comepskanue | OCHOBHBIC BUIBI ICITCIBHOCTH 00 yJaIOMIUXCS
n/m pa3zesioB U TEM 4acoB
y4e0HOro mpeMeTa
Mexanuuyeckue siBJICHUSA
1.1 | Mexanuueckoe 10 MexaHn4eCcKoe JBUKECHUE. AHanmmn3 1 00CyXJIeHHE Pa3InIHBIX TPUMEPOB

JIIBIOKEHHUE U CITOCOOBI
€ro OIUCaHus

MarepuanbHas TOUKA.
Cucrema orcuera.
OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBUKEHUS.
PaBHOMEpHOE
MPSMOJIMHENHOE JBUKEHHE.
HepaBHoMepHOE
MPSAMOJIMHENHOE JBUKECHHE.
CpenHsis 1 MTHOBEHHA
CKOPOCTb TEJA MpHU
HEPaBHOMEPHOM JIBH>KCHUHU.
Yckopenue.
PaBHOYyCKOpEeHHOE
MPSMOJIMHENHOE JBUKECHHE.
CBo0OoIHOE Ma/ieHue.
OmnbrTel ['anunes.
PaBHOMEpHOE NBHKEHUE

IO OKPYKHOCTH.

Ilepuon n yacrora
oOparieHus. JInneitHas

Y yIJI0Basi CKOPOCTH.

MEXaHUYECKOTO JIBHIKEHHS.

O6cyxenre rpaHul] IPUMEHUMOCTH MOJIETH
«MarepuagbHasi TOUKay.

Ornurcanre MEXaHUYECKOTO JIBMKCHUS
pa3IMYHBIMU criocobamu (ypaBHEHUE, TaOIUIIA,
rpaduk).

AHaJIN3 )KU3HEHHBIX CUTYallUH, B KOTOPBIX
IPOSIBIISIETCS OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

HaGmonenre MeXaHn4ecKoro ABUKEHUS Tena
OTHOCHUTENBHO Pa3HbIX TEJ OTCYETA.
CpaBHEHME TTYTEN U TPACKTOPUI JBUKECHUS
OJIHOT'O ¥ TOTO K€ TE€Ja OTHOCUTEJIBHO Pa3HbIX
TN OTCYETA.

Anamu3 Tekcta ["anunes 00 OTHOCUTENEHOCTH
JIBUYKEHUST; BHITIOJIHEHUE 3a/IaHUM 110 TEKCTY
(CMBICTIOBOE YTEHUE).

Onpenenenne CpeTHEN CKOPOCTH CKOIbKECHUS
Opycka WM IBU)KEHHUS IIapUKa 110 HAKJIOHHON
MJIOCKOCTH.

AHanu3 1 00CyXAeHUE CIIOCOO0B

50



LlenTpocTpeMUTENBLHOE
YCKOPEHHE

NPUOIM>KEHHOTO OMPE/IeJICHUS] MTHOBEHHOM
CKOPOCTH.

Ornpenenenne CKOPOCTH PABHOMEPHOTO
JBYDKEHUS (IIapyKa B )KUIKOCTH, MOJIEIN
AJICKTPUYECKOr0 aBTOMOOWIIS U T. 11.).
Onpenenenune myTy, MPOHICHHOTO 3a JaHHBIN
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH ITYTH PABHOMEPHOTO
JBMKEHUS OT BPEMEHH.

OO0cyxaeHue BO3MOXKHBIX TPUHITUIIOB
JENCTBUS TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cnuIOMeTpOB).

BrrunciieHne myTy U CKOpOCTH MIPU
PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBUKEHUU
Tena.

Onpenenenune NpoMaeHHOro NyTH U YCKOPEHUS
JBIKEHUS Teja 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JIBUYKEHUS TeJla OT BPEMEHHU.

IIposepka cunomesvl: eciu

npU Pa8HOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4emHuulX yuces, mo
COOmMEemcmeayouue RPOMeNCYmKU 8pemMeHU
0OUHAKOBYL.

Onpenenenne yCKOpeHus Tena

IPU PaBHOYCKOPEHHOM JBUKEHUU
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10 HAKJIOHHOU IJIOCKOCTH.

N3mepenue niepruoaa ¥ 4acTOThl OOpalieHus
TeJa 10 OKPYKHOCTH.

Onpenenenre CKOPOCTH PAaBHOMEPHOTO
JIBUYKEHUS TEJIA IO OKPYKHOCTH.

Pemenue 3amau Ha onpeneneHue
KUHEMATUYECKUX XAPAKTEPUCTUK
MEXAHUYECKOTO JIBUKECHUS PA3IMYHBIX BUIOB.
PacnioznaBanvie u mpuOIMKEHHOE OMMCAHUE
Pa3JIMYHBIX BUJOB MEXAHUYECKOTO JIBUKCHUS
B [IPUPOJIC U TEXHUKE (HA TpUMepax CBOOOIHO
MMaJaroINX TEM, ABMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

BzaumoaeiicTsue Tei

20

[lepBbiit 3ak0H HproTOHA.
Bropoii 3akon HeroToHa.
Tperuii 3akoH HproTOHA.
[IpuHIMI Cyniepriosuunn
CHIIL.

Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHusi: cuiia
TPEHUS CKOJIbKECHUS, CUJia
TPEHUS MOKOSI, IPYTUE BUIBI
TPEHUSI.

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.

Y ckopenne cBOOOTHOTO
najeHus. J[BuxeHue rmiaHer

Habmonenre u 00CyXeHUE OIbITOB

C IBIDKEHUEM TeJla PU YMEHBIIICHUH BIUSHUS
JPYTUX TE€J, NPEMSTCTBYIOLIUX JBUKEHHIO.
Amnanu3 tekcra ["anmunes ¢ onucanueM
MBICJICHHOT'O 9KCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITTOJTHEHUE 3aJJaHH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cyxkaeHne BO3MOXKHOCTH BBITTOJIHEHHUS
3aKOHA HHEPIIUH B PA3IMIHBIX CHUCTEMAX
oTCcYeTa.

Hab6mronenne u o0CyxaeHne MEXaHUUYECKUX
SBIICHUH, POUCXOSAIINX B CHCTEME OTCUETa
«Tenexka» npu ee paBHOMEPHOM
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BoKpyr Connna. Ilepsas
KOCMUYECKast CKOPOCTb.

HeBecomocTh u neperpys3ku.

PaBHOBeCcue MaTepuanbHOU
TOYKU. AOGCOTIOTHO TBEPIOE
Teso. PaBHoBecue TBEpAOro
TeJa C 3aKPETIEHHON OChIO
BpauieHuss. MOMEHT CHUJIBL.
Lentp TsixecTH

U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIHLHO
KaOuHeTa (HU3UKU.

JIelicTBHSI C BEKTOPaMHU CHUJI: BBITIOJIHEHUE
3aJlaHUM 110 CIIOKEHHUIO U BEIYUTAHHUIO
BEKTOPOB.

Habronenue w/uam mpoBeiIeHUE OTbITOB,
JEMOHCTPUPYIOIINUX 3aBUCUMOCTb YCKOPEHUS
TeNa OT MPUII0KEHHON K HEMY CHJIbl U MaCChl
Tena.

AHanu3 1 00bSICHEHUE SABJICHUIN

C UCIOJIb30BAHHEM BTOPOro 3akoHa HproToHa.
Pemienue 3a1a4 ¢ uCMonb30BaHUEM BTOPOTO
3akoHa HproTOHA U MpaBuiia CIOKEHUS CUJL.
Onpenenenune KeCTKOCTH NPYKUHBI.

AHanmM3 cuTyaluii, B KOTOPBIX HAOJIIOIA0TCs
ynpyrue nedopmaiuu, 1 uX 00bSICHEHHE

C MCIIOJIb30BaHUEM 3aKoHa I yka.

Pewmenue 3amau ¢ ucrions3oBanueM 3akoHa I yka.
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHUSI
CKOJIbKEHHSI OT CUJIbl HOPMAJILHOTO JJABJICHUSI.
OOcyxieHue pe3ynbTaToOB UCCIEAOBAHUS.
Onpenenenue K03QPUIIEHTA TPEHUS
CKOJIbYKEHHUSI.

N3mepenue cuiibl TpeHUS MTOKOSI.

Petienue 3anay ¢ ucnosab3oBaHuEM (HOPMYIIBI
JUTSL CUJTBI TPEHUS CKOJIBKCHHUSI.

AHanm3 IBUKEHUS TeJ TOJIBKO MO ACHCTBHEM
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CHJIBI TSPKECTH — CBOOOHOIO IaI€HHUS.
OOBsICHEHHE HE3aBUCUMOCTH YCKOPEHUSI
CcBOOOJTHOTO MAJICHUS OT MACChI TEJIa.

O11eHKa BEJTUYHMHBI CHIIBI TATOTCHHS,
JNIEVUCTBYIOLLIEN MEXKIY IBYMS TEIaMHU

(7151 pa3HBIX Macc).

AHanu3 n1BMKEHUST HEOECHBIX TEI

II0JT ICUCTBUEM CHJIBbI TATOTCHUS

(C ICTIOJIE30BAHUEM JIOTIOTHUTEIHHBIX
WCTOYHUKOB HH(POPMAIIHHN).

Pernrenue 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TIATOTEHUS U (POPMYJTBI

JUISL pacueTa CHIIBI TSYKECTH.

AHaJli3 OPUTUHAIILHOT'O TEKCTA,
OMHCHIBAIOIIETO TIPOSIBICHUS 3aKOHA
BCEMHUPHOTO TATOTCHUS; BBIMTOJTHEHNE 3aJaHUI
10 TEKCTY (CMBICIIOBOE UTEHHUE).

Hab6toneHue u o0CyX1€HUE OMBITOB

10 U3MEHEHHIO Beca Teja MPU YCKOPEHHOM
JIBMDKCHUH.

AHanmn3 ycJIOBUY BOSHUKHOBEHHUS HEBECOMOCTH
U TIEPETPY3KH.

Pemenue 3a1au Ha onpeniesieHUe Beca Tena

B Pa3JIMYHBIX YCIOBHSIX.

AHalM3 cui, TeUCTBYIOIIUX Ha TEJIO,
TIOKOSIIEeeCs Ha OTope.

OrnpeneneHue eHTpa TAKECTH PA3INYHBIX TEI
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1.3.

3aKOHBI COXPAaHEHHUS

10

Nmmnynse Tena. i3menenune
uMnyibca. IMmynsc CUIbI.
3aKOH COXpaHEeHUS
uMmnyJibca. PeaktuBHOe
JBIKCHUE.

Mexanuueckas pabora

¥ MOIIIHOCTh. Pabota cun
TSYKECTH, YIPYTOCTH,
Tperusi. CBsI3b SHEPruu

1 padoThl. [loTeHnmansHas
JHEpPrus Teia, MOAHSATOrO
HaJl TOBEPXHOCTHIO 3€MJIH.
[ToTeHUHANIbHAS YHEPTHS
CKATOM MPYKUHBL.
Kunernueckas sneprus.
Teopema 0 KHHETHYECKOU
DHEPIUH. 3aKOH COXpPaHEHUS
MEXaHUYECKOU IHEPIuun

Habnronenue u o0CyX1e€HUE OMbITOB,
JEMOHCTPUPYIOIINX IIepeiady UMITyJIbCa

IIpY B3aUMOJECMCTBUU TEJI, 3aKOH COXPAaHEHHUS
UMITYJIbCa TIPH a0COJIIOTHO YIIPYTOM

U HEYIIPYTroM B3aUMOJECHCTBHUHU TEJl.

AHaJIA3 CUTYyallui B OKPYXKAIOIIEH )KU3HH

C UCIOJIb30BAHMEM 3aKOHA COXPAHEHUS
MMITYJIbCA.

PacniozHaBaHue sIBJIEHUS] PEaKTUBHOT O
JIBUKEHUS B IPUPOJE U TEXHHUKE.
[IpumMeHeHne 3aKOHa COXpaHEHUs UMITYJIbCa
JUISl pacyeTa pe3yabTaTOB B3aUMOJEHCTBUS TEI
(Ha mpuMepax HEeynpyroro B3auMoOACHCTBUS,
YIIPYTOro LEHTPaIbHOIO B3aUMOIEHCTBUS JBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemenne 3a1a4 ¢ uCmonb30BaHUEM 3aKOHA
COXpaHEHUs] UMITYJIbCA.

Onpenenenue paboThl CUIIbI YIIPYTOCTH

IIPY OABEME TPYy3a C UCIOJIBb30BAHUEM
HETMOJBMKHOTO U TIOJIBUKHOTO OJIOKOB.
N3mepenne MOITHOCTH.

N3mepenne noTeHIHnaIbHOW SHEPTUU YIIPYTO
ne(hOpMHUPOBAHHOMN MPY>KUHBI.

M3MepeHne KNHETUYECKOM SJHEPTUH Tella

0 JUIMHE TOPMO3HOT'O MYTH.
OKCIEpUMEHTAIBHOE CPABHEHUE N3MEHEHMS
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MOTEHIIMAIbHOW U KUHETUYECKOW SHEPTUM Tema
MIpY JIBUKEHUM 10 HAKJIOHHOM IIJIOCKOCTH.
DKcrnepuMeHTaIbHas MIPOBEpPKa 3aKOHA
COXPaHECHUSI MEXAaHUYECKOU SHEPTrUM

Py CBOOOTHOM TaJICHUH.

[IprMeHeHne 3aK0Ha COXPaHECHUS
MEXaHUYECKON IHEPruu JIs pacuyeTa

MOTEHIMAIIbHOW U KHUHETUYECKOW DHEPTUM TEIA.

Pemenue 3amau ¢ UCIOJIB30BAaHUEM 3aKOHA
COXpaHCHUA MEXaHUYECKOU OHCPIrun

Htoro no pazneny

40

MexanuuyeckHe K0J1e0aHusA U BOJIHbI

2.1

MexaHnueckue
KoJIcOaHU S

7

KonebarensHoe nBMKEHHE.
OCHOBHBIE XapaKTEPUCTUKU
KoJIcOaHUM: IEpUOI,
4acTOoTa, aMIUIUTY/a.
MaremaTnudeckuii 1
PYKUHHBIN MasTHUKH.
[IpeBparieHue YHEPTUU
IpU Koie0aTeIbHOM
JBIKEHUU.

3aryxaromnue KoieOaHus.
BbIHyX1€HHBIE KOJIeOaHus.
Pesonanc

Hab6monenne konebanuii moa AeHCTBUEM CHII
TSDKECTH M YIIPYTOCTH U OOHAPY)KCHHE
M0I00HBIX KOJIEOAHUN B OKPYIKAIOIIEM MUDE.
AHanu3 kosjeOaHuil rpy3a Ha HUTH

U Ha MpYy>KUHE.

OnpeneneHue 4acTOThl KoJIeOaHUM
MaTEMaTHYECKOr0 U MPY>KUHHOTO MAsITHUKOB.
Habmronenne u o0ObACHEHHE ABICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH MIEPUOJIA
KOJicOaHUM MOABEUIEHHOIO K HUTHU Ipy3a

OT JJIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH TIepro/Ia KojaeOaHui

I'py3a, IIOABCHICHHOI'O K JICHTC, OT MAaCChI I'py3a.

HabGmronenne u o0CyXaeHNE OMBITOB,
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JEMOHCTPUPYIOIINX 3aBUCUMOCTH MTeproja
Kosie0aHU MPY>KUHHOTO MAasITHUKA OT MacChl
rpy3a U )KECTKOCTHU MPY>KUHBI.

[IpumeHeHne MaTeEMaTHYECKOTO

U TIPY>KUHHOT'O MasiTHUKOB B Ka4€CTBE MojIeJIeh
JUIS1 OTMCaHUs KOJIEOAHUM B OKPY KarOIIEM
MUpe.

Petienue 3a1ay, CBSI3aHHBIX C BHIYUCICHUEM
WJIM OLICHKOM 4acTOTHI (Mepuoaa)

KoJIeOaHUH.

Hzmepenue yckopenus c60600H020 nadeHus

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHn4ecKre BOJIHBI.
CBolicTBa MEXaHHYECKHUX
BOJIH. [IpogonbHeie

Y TOTNIEPEYHbBIEC BOJIHBI.
JIJInHA BOJIHBI M CKOPOCTH €€
pacnpoCTpaHEHHUS.
MexaHn4yecKHue BOJIHBI

B TBEPJIOM TEIIE,
celiCMHYECKHE BOIHBI.
3ByK. 'pOMKOCTB 3ByKa

1 BbICOTa TOHA. OTpaxeHue

3ByKa. MHppa3ByK
U YIbTPa3BYK

OOHapyKeHHUE 1 aHaJIN3 BOJHOBBIX SIBICHUN
B OKpPY’KaIoIl[eM MUDE.

Habmronenue pacripocTpaHeHus MPOAOIbHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJIEIIH)

U OOHapy)KeHHE aHATOTUYHBIX BUIOB BOJIH

B IIpUpO/i€ (3BYK, BOJHBI HA BOJE).
Brruncnenre nMHBI BOJTHBI U CKOPOCTH
pacnpocTpaHeHUs 3ByKOBBIX BOJIH.
DKCnepuMEHTAIbHOE OTNpeeIeHHE TPAHMUII
YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX

KoJIeOaHUH.

Habnronenue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIE, C UCTIOJIH30BaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

Habmonenvie 1 00bsICHEHUE SIBJICHUS
aKyCTUYECKOr0 pe30HaHca.
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AHanmn3 OpUruHaIbHOrO TEKCTA, MOCBAIIEHHOTO
UCIOJIb30BAHUIO 3BYKa (WM YJIbTPa3BYyKa)

B TEXHHKE (IXOJIOKAIIHS, YIBTPA3BYK

B MEJUIIMHE U JP.); BBITIOJHEHUE 3aJaHUM

0 TEKCTY (CMBICIIOBOE UTEHHE)

Hroro no pazneny

15

3JICKTpOMaI‘HHTHOe IM0JI¢ H JICKTPOMAr HUTHBIC BOJIHbI

3.1 | DaexTpoMarHuTHOE 6 OJIEKTPOMAarHUTHOE TI0JIE. ITocTpoeHue paccyxaeHuil, 000CHOBBIBAIOLIUX
noJie DNEKTPOMATrHUTHBIE BOJIHBL. | B3aUMOCBSI3b 3JIEKTPUYECKOTO U MAarHUTHOTO
Y DJIEKTPOMArHUTHHIE CaoiicTBa IIOJIEH.
BOJIHBI AIEKTPOMArHUTHBIX BOJIH. DKCIEepUMEHTAIBHOE U3YYEHHE CBOWCTB
[Ikana 37€KTPOMAarHUTHBIX | AJIEKTPOMATrHUTHBIX BOJH (B TOM YHUCIIE
BOJIH. Vcrionb30BaHue C MIOMOILbIO MOOMJIBHOTO TEJIE(POHA).
AIIEKTPOMAarHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YEJI0BEYECKOI0 OpraHu3ma.
DJIeKTpOMarHuTHas MpUpojia | AHAJIU3 TEKCTOB, OMUCHIBAIOIINUX MPOSBICHUS
cBeta. CKOpOCTh CBeTa. 3JEKTPOMArHUTHOTO U3TyYEHHUs B PUPOJIE:
BonHoBbIE CBOMCTBA CBETa | KUBBIE OPraHU3MBbI, U3TyUEHUSI HEOECHBIX Te
(CMBICIIOBOE UTEHUE).
PacniosnaBanue u aHanu3 pa3IM4HbIX
IPUMEHEHUH AJIEKTPOMArHUTHBIX BOJIH
B TEXHHKE.
N3yuyeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aa4 ¢ ucnosp3oBaHueM HopMyIl
JUISL CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTBI CBETA
Hroro no pazneny 6
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CBeTOBbIE SIBJICHUS

4.1

3aKOHBI
pacnpoCTpaHeHUs
CBETa

JlydeBas mozenb cBera.
Hcrounuku cera.
[IpsamonnHenHoe
pacnpoCTpaHEHHUE CBETA.
3armenust ConHua v JIyHbI.
Otpaxxenue cBera. [1nockoe
3epKaJI0. 3aKOH OTPaKCHUS
CBETAa.

IIpenominenue cBera. 3aKoH
npesomieHus ceeta. [lonHoe
BHYTPEHHEE OTPaKEHUE
ceera. Mcnonp3oBanue
MIOJIHOTO BHYTPEHHETO
OTPaKEHMSI B ONITHYECKUX
CBETOBOJIaX

Habnronenue onbIToB, 1EMOHCTPUPYIOLTUX
SIBJICHUE MPSMOJIMHEUHOTO
pacnpocTpaHEHUs CBETa

(BO3HMKHOBEHHE TEHU U IMOJYTEHN),

U UX UHTEPIIpPETalus ¢ UCIOIb30BaHUEM
HOHSTHUS CBETOBOIO JIy4a.

OOBbsCHEHNE U MOJEINPOBAHUE COJTHEUHOTO
Y JIYHHOT' O 3aTMEHHII.

HccnenoBanue 3aBUCUMOCTH

yrja OTpa)K€HHsI CBETOBOIO Jiyda OT yria
naJeHUs.

N3ydenue cBOMCTB N300paKE€HUS B INIOCKOM
3epKalie.

HaGmronenvie 1 00bsICHEHUE OIBITOB

0 MOJIYYEHUIO N300paKEHU B BOTHYTOM
U BBIITYKJIOM 3€pKaiax.

HaGmonenue 1 00bsCHEHNE OIBITOB

0 IIPEJIOMJICHUIO CBETAa HA IPaHULE
pa3NUYHBIX CPell, B TOM YHCJIE OIBITOB

C MOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yIiia

IMPCIOMIICHHUSA OT yIJjia aacHusl CBETOBOI'O JIy4da

Ha TPAHULIE «BO31YX—CTEKIIO».
PacniosnaBaHue SBIICHHN OTpaXEHUs

Y TIPEJIOMJICHUS CBETA B TOBCEIHEBHOM
KHU3HH.
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AHalu3 1 00BICHEHUE SBJICHUS] ONITUYECKOTO
MUpaxa.

Pemienue 3a1au ¢ uCMonb30BaHUEM 3aKOHOB
OTPa)KEHHUSI U TIPEJIIOMIICHHS CBETA

4.2 | JIUH3BI U ONITUYECKHUE 6 JIunza. Xox myueit B munze. | [lonydenue nzo0pakeHHid ¢ TOMOIIbIO
prOOpbI OnTuyeckas cucrema coOuparoIieit 1 paccenBaroIeH JINH3.
doroanmapara, Mukpockomna | Onpeaenenre (HOKYCHOTO PACCTOSHUS
v Teneckona. ['na3 kak U ONTUYECKON CUJIbI coOMparolei
ONTUYECKAs CUCTEMA. JIVH3BI.
brmuzopykocthb AHanu3 ycTpoicTBa U MIpUHIUIIA ACHCTBUS
U JaJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX MPUOOPOB:
doToamnmapaTa, MUKPOCKOITA, TEJIECKOTIA.
N3ydaenune Momenu ria3a Kak ONTHICCKOM
CUCTEMBI.
AHalu3 siBJIeHUM OJIM30PYKOCTH
U JAJIbHO30PKOCTH, MIPUHIIUTIA JEHCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxxenne Genoro ceeta HabGmronenue pasnokenus 6€10ro cBeTa
CBETa B CTIEKTP B criekTp. OnbiTel HploTOHA. | B CIEKTD.
CrnoxeHure CreKTpaabHbIX HabGnronenue u 00bsiCHEHUE OTIBITOB
11BeTOB. Jlucnepcus cBera IO MOTYYEHUIO OEI0T0 CBETA MPH CIOKECHUU
CBETa Pa3HBIX I[BETOB.
[IpoBenenrie u 0ObSICHEHUE OIBITOB
10 BOCIIPUSITUIO IIBETA MPEAMETOB IIPU UX
HAOJIIOICHUH Yepe3 IIBETOBBIC (PHIIbTPHI
(LIBETHBIE OUKH)
Hroro no pazneny 15
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KBaHTOBBIE IBJICHUSA

5.1 | Ucnyckanue u OmnbiTel Pezepdopna O6cyxnenue 1enu onbiToB Pesepdhopaa
MIOTJIOIIEHUE CBETA U TUTAHETapHask MOJIEITb 110 UCCIIEI0BAHUIO ATOMOB, BBIJBUKEHUE
aTOMOM atoMa. Mozenps aroma bopa. | runore3 0 BO3MOXHBIX PE3yJbTaTax OIBITOB

Hcnyckanue v NOrjIomEHUE | B 3aBUCUMOCTH OT MPEAINOJIAraeMoro CTpOCHUS

cBeTa aTOMOM. KBaHTBHI. aToOMOB, (POPMYIHPOBAHHE BHIBOIOB

JInnenyarsie CIIEKTPBI U3 PE3yIbTAaTOB OIIBITOB.
OO0cyx1eHre TPOTUBOPEUNH TJIaHETapHOMN
MOZENHN aTOMa U OCHOBAHUH ISl TUIIOTE3BI
bopa o cTarmoHapHbeIX OpOUTaX 3JIEKTPOHOB.
Habmrogenue CriomHbIX U TUHEHYATBIX
CHEKTPOB M3JIyYEHUS Pa3IMUHBIX BELIECTB.
OObsicHEHUE TMHENYATHIX CIIEKTPOB U3JTy4EHHUS

5.2 | CtpoeHne aTOMHOTO PannoaktuBHOCTh. Anbda-, | OOCy)IeHNE BOBMOXKHBIX TUIIOTE3 O MOJIETISIX

saapa

OeTa- U TaMMa-u3IydeHUsI.
CtpoeHne aTOMHOr O s/ipa.
Hyknonnas monens
aToMHOro sigpa. M3otomnsl.
PannoakTuBHBIE
npespanienus. [lepuon
nojypacnaga aTOMHBIX SIAEP

CTpOEHHUS sIzIpa.
OmnpenesnieHne cocTaBa saep Mo 3aaHHbIM
MAcCCOBBIM M 3apsA0BBIM YHCIIaM

¥ TIO TIOJIOXKEHUIO B TIEPUOIHYECKON CHCTEME
DIIEMEHTOB.

AHanm3 U3MEHEHHSI COCTaBa sijipa | ero
TIOJIOXKCHHS B TICPUOINICCKON CHCTEME

P 0-PaTUOAKTUBHOCTH.

HccnenoBanne TPEKOB 0-4aCcTHIL IO TOTOBBIM
dotorpadusim.

OOHapyXeHHe 1 U3MEPEHUE PATHAIIMOHHOTO
(oHa ¢ TOMOIIBIO JO3UMETPA, OIICHKA €ro
UHTCHCHUBHOCTH.
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Anam3 OHOJIOrHYeCKUX U3MCHEHHH,
MIPOUCXOAAIIUX IO JCHCTBUEM
PaaNOaKTUBHBIX U3Ty4CHHUII.
Hcnonb3oBanne pauOaKTUBHBIX U3JIyYECHUN
B MEJIUIMHE

5.3 | SnepHble peakiuu 7 Snepusie peakiuu. 3akoHbl | Pelienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHOB
COXPaHEHHs 3apsJ0BOT0 COXPAHEHHMs MAaCCOBBIX U 3apsA0BbIX YHCEI
Y MAaCCOBOI'O YHCEIL Ha OMNpEJIETICHNE PE3YJIbTATOB SIACPHBIX
DHeprus CBsA3U aTOMHBIX peakiuii; aHaJIn3 BO3MOKHOCTHU
anep. CBsi3b Macchbl WJIM HEBO3MOKHOCTH SIIEPHOU PEAKIUU.
v sHepruu. Peakiuu cunte3a | OLeHKa SHEPTUU CBA3U SJIEP C UCIIOIb30BAHUEM
u aenenusd saep. Mcrounuku | gopmyiibl DWHIITEHHA.
sHeprun ColHIA U 3BE3/I. OOcyxieHue nepcneKkTUB UCIOIb30BaHUS
SnepnHas sHepreTuka. YIIPABJISEMOI0 TEPMOSIEPHOTO CUHTE3A.
JeiicTBus paaroakTUBHBIX | OOCYyXAeHUE NPEUMYILECTB U 3KOJIOTUYECKUX
V3JIyYCHUH HA )KUBbIC po0JIeM, CBSI3aHHBIX C SIJIEPHON SHEPTEeTUKOU
OpraHUu3MbI

Hroro no pazneny 17

IToBTOPUTEIBLHO-0000IAO U MOTYJIb

[ToBTOpEHUE 9 Cucremaruzanus Brinonnenne yueOHbIX 3a1aHUM, TPEOYIOIIUX

1 000011IEHNE
COJIep)KaHUs Kypca
busuku 3a 7-9 Kaaccel

1 000011IeHrEe TPEIMETHOTO
COJICP)KaHUSI M OITbITa
JEATEIBHOCTH,
IPUOOPETEHHOT O

IIPH M3YYEHUHU BCETO Kypca
(UMK OCHOBHOT'O 0OIIIETO
oOpa3oBaHus.

JEMOHCTPALMN KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIIMNX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— NPUMEHEHUS TOJTYYEHHBIX 3HAaHUI

JUTSl HAYYHOT'O OOBSICHEHUS (PU3UUECKUX
SIBJIEHUM B OKPYXKaIOLIEH PUPOJIE,

B ITIOBCE/IHEBHOM KM3HU U BBISBICHUS
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[ToaroroBka kK OCHOBHOMY
rOCy/1apCTBEHHOMY
PK3aMeHy 0 (PU3MKe

JUTsT O0yYaromuxcs,
BBIOPABIINX 3TOT Y4EOHBI
peaIMeT

(bU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOT UM,

— NPUMEHEHUS OCBOEHHBIX
DKCIIEPUMEHTAJIbHBIX YMEHUH

JUISL UCCTIEIOBaHUS (PU3UYECKUX SIBJICHUM,

B TOM YHCJIE JJI MPOBEPKU TUIIOTE3

Y BBISIBIICHHS] 3aKOHOMEPHOCTEM.

Pemenne pacueTHsIX 3a/1a4, B TOM YUCIIE
IPEINOoarallMX UCI0Ib30BaHNe (PU3UYECKUX
MOZIEJIEV U OCHOBAHHBIX HA COAECPKAHUHN
Pa3IUYHBIX Pa3/ie]oB Kypca PU3UKU.
Brinonnenue u 3anuTa rpynmnoBbIxX

WJIM MHJVMBUAYaIbHBIX POEKTOB, CBA3aHHBIX
C coJiep’kaHueM Kypca pusuku

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPAEMBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOI OBPA3OBATEJBHOM TPOT'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA3OBAHMA U JIEMEHTOB COAEPKAHUS 110 PU3UKE

B ¢denepanbHbIX M perMoHaIbHBIX MPOIENYypax OLEHKH KadecTBa 0Opa3OBaHMUS
UCIIONB3YeTCs MepeueHb (KoAu(pUKaTop) pacrpeieeHHbIX MO KjaccaM MPOBEPsSeMbIX

TpeOOBaHUN K

pe3yiapTaTaM OCBOCHHMS OCHOBHOM 0Opa30BaTeIbHOW IPOTrPaMMBI

OCHOBHOTO 00II[ero 00pa3oBaHus U JIEMEHTOB COJIEPKaHMs IO (pU3HKe.

7 KIIACC
IIpoBepsiemble mMpeaMeTHbIE Pe3YyJbTAaThbl OCBOCHUSI OCHOBHOHM 00pa3oBaTeIbHOM
NMporpaMmbl
Kon [IpoBepsieMble TpeIMETHBIE PE3YJILTATHI OCBOCHUS OCHOBHOM
MIPOBEPSIEMOI0 o0pa3oBaTeIHLHON MPOTPaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUS
pe3yJsbTara
1.1 UCIOJIb30BaTh U3YUCHHbIE TTOHITHS
1.2 pa3nuyarh SBJIEHUS 10 ONUCAHUI0O MX XapaKTepHBIX CBOWCTB
U HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (U3HUECKOE
SIBIICHUE
1.3 pacmo3HaBaTh TMPOSBICHUE W3YYEHHBIX (U3UYECKUX  SIBICHUUN
B OKPY>KAIOIIEM MHUpPE, B TOM YUCIEe (PU3NUECKUE SIBJICHHS B MPUPO/IE,
IIPU 3TOM TEPEBOJIUTH MPAKTHYECKYIO 3a7a4y B Y4EOHYIO, BBICIATD
CYILECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SBICHUI
1.4 OMKCHIBATh M3yYEHHBIE CBOWCTBA Tel W (DU3UYECKUE SIBIICHHSI,
UCTIONIB3Ysd (pU3WYEecKWe BETUYWHBI, TPH ONHUCAHUHA MPABUIHHO
TPakTOBaTh (DU3MYECKUH CMBICT HCIONb3YEMBIX BEJIMYUH, UX
0003HaYEHUS U €AUHUIBI PU3NYECKUX BETMYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (PU3UYECKYI0 BEIMYUMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh TpaduKU  HM3YYEHHBIX  3aBUCUMOCTEU
(bU3UYECKUX BEIMYUH
1.5 XapaKTepru30BaTh CBOMCTBA Tell, (PU3MYECKUE SIBIICHUS W IPOLIECCHI,
UCTIONIb3YsS W3YYCHHBIC 3aKOHBI, MPU ITOM JaBaTh CIIOBECHYIO
GbopMyJIMpPOBKY 3aKOHA U 3alUChIBaTh €ro MaTreMaTH4eCKoe
BEIpKEHNE
1.6 OOBSICHATh (pu3HUECKue SBICHUS, MPOIECChl U CBOMCTBA TEJ, B TOM
Yyucjae€ W B KOHTEKCTE CHUTYyalluid MPAKTUKO-OPUEHTHUPOBAHHOTO
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XapakTepa: BbIABIATH IMPUUYUHHO-CIICJCTBEHHBIE CBS3U, CTPOUTH
oO0BsicHeHHE U3 1 — 2 TOrUYECKHUX 11aroB ¢ OMOpoi Ha 12 M3y4EeHHBIX
CBOMCTBa bu3nUecKux SABJICHUU, buznueckux 3aKOHa
WJIM 3aKOHOMEPHOCTH

1.7

pelmars pacyeTHble 3ahauv B | — 2 NEHCTBUS, MCHOJB3YS 3aKOHBI
U GopMyJbl, CBs3bIBalOLIME (U3UYECKHE BEIMYMHBI: Ha OCHOBE
aHajiM3a yCIIOBMA 3aJlay 3allMChIBATh KPATKOE YCIIOBUE, IIOJCTABIIATh
¢uznyeckue BeITUYUHBI B (POPMYIIBI U TPOBOJAUTH PACUEThl, HAXOAUTh
CIIPABOYHBIE JJAHHbIE, HEOOXOAUMBIE JJIsl pEeLICHUs 3a]a4, OIICHUBATh
PEATMCTUYHOCTD MOJYyYEHHON (PU3HUECKON BETUYMHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOPHIE MOXKHO PEUIUTh MPH MOMOIIH
bu3nuecKuX METO/IOB, B ONUCAHWM UCCIEIOBaHUS BBIICIATH
poBepsieMoe MPEANOI0KEHUE (runotesy), pasnuyaTh
U UHTEPIPETUPOBATH MOJYYEHHBIN pe3yibTaT, HaXOAWTh OLIMOKU
B XOJI€ OIbITA, JIeJaTh BBIBOJIBI 10 €r0 pe3yibTaTam

1.9

OPOBOJUTH  ONBITBI 1O HAOMIOAEHUIO  (U3MUECKUX  SBICHUM
Wi (U3NYECKUX CBOICTB Tel: (OpPMYJIMPOBATH IPOBEPSEMBIE
OPENOJOKEHUs, coOUpaTb  YCTAaHOBKY U3  IPEIJI0KEHHOIO
000py/0BaHMsl, 3aIIUCHIBATH X0/ OIbITa U (POPMYIHPOBATH BHIBOIBI

1.10

BBIMOJIHATD TPSIMbIE HM3MEPEHUSI C MCIOJb30BAHUEM aHAJIOTOBBIX
U 1IU(GPOBBIX MPUOOPOB, 3AMUCHIBATH TTOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

IPOBOJIUTh  HMCCJICAOBAaHUE 3aBUCHMOCTH  OJHOM  (hM3UYECKOU
BEJIMYMHBI OT JPYrOM C MCIOJIb30BAHUEM TMPSIMBIX HW3MEPEHHUH,
y4acTBOBaTh B IJIAHUPOBAHWHU YYEOHOrO HCCIIEOBaHUs, COOMpATh
YCTAHOBKY U BBINIOJIHATH U3MEPEHHUS, CIAEAYS NMPEIIOKECHHOMY IJIaHy,
(buKCUpOBaTh PE3yJbTaThl TMOJYYEHHOH 3aBUCUMOCTH (HU3UYECKHUX
BEJIMYUH B BUJIE TIPEIJIOKCHHBIX TaOUIL U TPaUKOB, JACJIaTh BHIBOJIBI
10 PE3YJIbTATAM HUCCIICTOBAHUS

1.12

IMPpOBOAUTb KOCBCHHBIC HU3MCPCHUA (1)I/IBI/ILI€CKI/IX BCIIMYHH, CIICOYA
HpGIIJIO)KGHHOfI HHCTPYKIUU: ITPHU BBIIIOJIHCHHUH I/IBMCpCHI/Iﬁ CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIYHCIITH 3HAUYCHHC HCKOMOM
BCIIMYHNHBI

1.13

coOroaTh  NpaBWJIa TEXHUKM  O€30MacCHOCTH mpu  pabore
¢ J1abopaToOpHbIM 000PYTOBAaHUEM

1.14

yKa3bIBaTh IPUHITUIIBI ICUCTBUS TPUOOPOB M TEXHUUECKUX YCTPOUCTB,
XapaKTepru30BaTh MPUHIUIBI JACHUCTBUS M3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C MOMOIIBIO MX ONHUCAHUS, HUCHOIb3YA
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3HaHMSI O CBOWMCTBaX (DMBMYECKUX SBJICHUH © HEOOXOIUMBIC
(bu3UYeCKre 3aKOHBI K 3aKOHOMEPHOCTH

1.15

NPUBOIUTE TIPUMEPHl  (HAXOAWTh WH(OOpPMAIMIO O TMpUMEpax)
MPAKTUIECKOTO MCIOIB30BaHMS (PU3MICCKUX 3HAHUI B TTIOBCETHEBHON
YKU3HHU 1)1 o0ecriedeHust 0€30MacHOCTH MPH 0OpaIeHUH ¢ MpudopaMu
U TEXHUYECKUMU  YCTPOMCTBAMHU,  COXpPAaHEHUS  370POBBS
U COOJIOZICHUSI HOPM JKOJOTHYECKOTO TOBEACHHUS B OKPYXKAIOIIEH
cpene

1.16

OCYIIECTBIISITH OTOOp MCTOYHHKOB MHpopMmamnuu B cetn MHTEepHeT
B COOTBETCTBMU C 3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOIINXCSl 3HAHUA W IMYTEM CpPAaBHEHUS DPA3JIMYHBIX HCTOYHUKOB
BBIICTSATh  MHQPOpPMAIMIO, KOTOpas SBISETCS TPOTHBOPEYHBOU
WJIA MOXKET OBITh HEJIOCTOBEPHOMH

1.17

UCIIOb30BaTh TPU  BBHINOJIHEHUU YYEOHBIX 3alaHUN  HAay4YHO-
HNOMYJISIPHYIO JIUTEPATypy (U3MUECKOrO COJEepKaHUsl, CIPABOYHBIC
Marepuaibl, pecypchl ceTtu UVHTepHET, BIaneTb NpPUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHusi HH(OpMAIUU U3 OJHOU
3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHMUS
Ha OCHOBE 2 — 3 UCTOYHUKOB HH(POpMaIuu GU3MIECKOTO COJAEPKAHMS,
B TOM 4HCJ€ MyOJIMYHO AeNaTh KpaTKUe COOOLICHHs O pe3yJibTarax
IPOEKTOB WJIM YYEOHBIX MCCIENOBAaHUNA, MPU OSTOM TI'PaMOTHO
UCIOJIb30BaTh M3YYEHHbIM MOHATUHHBIN anmapaT Kypca (U3UKH,
CONIPOBOXKIATh BBICTYIUJICHUE IIPE3EHTALUEN

1.19

IIp1 BBIITOJHCHHUHN y‘l€6HI>IX IIPOCKTOB U I/ICCJ'ICILOBaHI/Iﬁ pacupeacisiTb
00sI3aHHOCTH B rpymic€ B COOTBETCTBUU C IMOCTABJICHHBIMH 3aJja4aMMu,
CJIICAUTh 3a BBIIIOJHCHHUEM IIJIaHA I[GﬁCTBPIﬁ, aICKBAaTHO OLCHHBATH
COOCTBEHHBIH BKJ1aJ1 B  JACATCIIBHOCTb  I'PVIIIIHL, BBICTPANBAaTb
KOMMYHHUKAaTHBHOC BBaHMOHeﬁCTBHe, YUYHUTBIBAsI MHCHHUC OKPYZKAarOIINX

HpOB €psAEMbBIC IJIEMECHTHI COACPKAHNA

Kon Kon [TpoBepsieMble 3JIEMEHTHI COIEPKAHUS
pa3gena | dJeMeHTa
1 OU3UKA U EE POJIb B [TIO3HAHWU OKPYXAIOUIET'O MUPA

11 @u3znka — Hayka O npupozae. SIBIEHUS MOPUPOBL.
®duznueckne  SBICHUS:  MEXAaHWYECKHE,  TeIJIOBHIE,
AJIEKTPUUYECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBHIC
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1.2

duznyeckne BeNMWYUHEL. 3Mepenne Gpu3nueckux BETUYWH.
®uznueckue  npubopel.  [lorpemrHoctb  U3MEpEHUH.
MexayHapoiHas CUCTEMA €IMHULI

1.3 EcrecTBeHHO-HAy4YHBI METOJ TO3HAHUS: HaAOIIOJECHUE,
MMOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIJIBHKEHHUE THIIOTE3,
OKCTIICPUMEHT [0  MPOBEPKE THUIMOTE3, OOBSICHCHHE
Ha0JIF0JTaEMOT0 SIBJICHUS

14 Onucanue GU3NYECKUX SIBICHUM C IOMOIIBIO MOIEIEH

1.5 [TpakTuyeckue pabOThI:

N3MepeHne pacCTOSTHUM.

W3mepenne o0beMa KUIKOCTH U TBEPOTO Tea.
Omnpexenenue pa3MepoB MaJIbIX TEJL.

N3mepenue temmnepaTypbl MpU TOMOIIA KUIKOCTHOI'O
TEpMOMETpa U AaTUMKA TeMIEPaTyphl

[TEPBOHAYAJIBHBIE CBEJJEHUA O CTPOEHMU BEILIECTBA

2.1 CrpoeHue BeIECTBA: aTOMbl M MOJIEKYJIbI, UX pPa3Mephl.
OmnBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BEIECTBA

2.2 JIBmxeHune yactuil BemniectBa. CBsi3b CKOPOCTH JIBUKCHUS
yacTuIl ¢ Temreparypoil. bpoyHoBckoe nBuxenue, muddysus

2.3 BzauMmopelictBue ~ 4YacTuIl  BEILECTBA: MPUTSHKEHUE
1 OTTAJIKUBAHHUE

2.4 ArperatHble  COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta3o0B,
KUJIKOCTEM U TBEpAbIX  (KPUCTALIMYECKHX)  TEJl.
B3auMocBs3p Mexay CBOMCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSHHUSAX M WX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHUEM

2.5 Oco0EeHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

2.6 [TpakTnueckue pabOTHI:

Onenka auamerpa aToma METOI0M pPAI0B
(c ucnonb3oBanuemM Gotorpaduii).

OnbITH IO HAOIOJICHUIO TETIJIOBOT'O PACIIMPEHHUSI Ta30B.
OneIThl IO OOHAPY)KEHHUIO JEHCTBUSA CHUJI MOJICKYJISIPHOTO
MPUTSHKCHUS

JIBIOKEHUE U B3AVIMOJIEMCTBUE TEJI

3.1

MexaHnueckoe NBHKEHUE. PaBHOMEPHOE U HEPABHOMEPHOE
JIBUYKECHUE
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3.2

Ckopoctb. CpenHsAsl CKOpPOCTb HpPU  HEPABHOMEPHOM
IBWOKeHUH. PacyeT myTu U BpeMeHU JBUKCHUS

3.3 SBnenue mHepuuu. 3aKOH MHEpUMH. B3anmMopeinctBue Ten
KaK IMpUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUs Ten. Macca
KaK Mepa UHEPTHOCTHU Teja

3.4 [InotHocTh BemiecTBa. CBA3b IJIOTHOCTH C KOJUYECTBOM
MOJIEKYJ B €AMHUIE 00BEMA BEIIECTBA

3.5 Cuila Kak XapakTepUCTHKA B3aUMOJICUCTBUS TEI

3.6 Cuna ympyroctu u 3akoH ['yka. WM3mepenue cuibl
C IOMOUIBIO TMHAMOMETpPA

3.7 SBnenue TAroTeHHMs M cuia TsbkecTH. Cuia  TSDKECTH
Ha Apyrux 1uianerax. Bec tena. HeBecomocThb

3.8 Cuna tpenus. TpeHue CKOJIbKEHUs U TpeHue nmokosi. Tpenue
B IIPUPOJIC U TEXHUKE

3.9 CroxeHne CWI, HampaBiICHHBIX [0 OJHON MPSMOA.
PaBHOAeHcTBYIOIIAS CHIT

3.10 [TpakTuyeckue paboThI
OmnpeneneHre CKOPOCTH PaBHOMEPHOT'O JIBHXKEHHS (LIapHuKa
B JKUJKOCTH, MOJENIU 3JIEKTPUYECKOr0 aBTOMOOWIS U Tak
nasuee).
Omnpenenenre cpeaHed CKOPOCTU CKOJBXKEHUS Opycka
WJIY [IapUKa 110 HAKJIOHHOM IIJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPIOTO Tea.
OneIThl, JAEMOHCTPUPYIOLIME 3aBHCHUMOCTb PAaCTSKEHHS
(medopmarum) Npy>KUHBI OT MPHIIOKEHHOM CHJIBI.
OneIThl, JAEMOHCTPUPYIOUIUME 3aBUCUMOCTh CHJIBI TpPEHUS
CKOJIBKEHMSI OT Beca TeJjla U XapakTepa COMPUKACAIOUIUXCS
MTOBEPXHOCTEN

3.11 ®duznyeckue SBICHUS B MPUPOJIE: TMPUMEPHI JIBHIKCHUS
C Pa3IMYHBIMU CKOPOCTSIMHU B KMBOW U HEKUBOW MPUPO/IE,
JENCTBUE CUJIBI TPEHHSI B IPUPOJIE U TEXHUKE

3.12 TexHU4eCcKrue yCTpOMCTBA: TMHAMOMETP, HOIIUITHUKH

JNABJIEHUE TBEPJbBIX TEJIL, )KMJIKOCTEN N T'A30B
4.1 HaBnenne TBepmoro Tenma. CmocoObl  yMEHBIIEHUS

N YBCIIMYCHUS JaBJICHUSA
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4.2

JlaBnenue rasza. 3aBHCHMOCTbH JIaBJICHHUS Taza OT oObema,
TEeMITepaTyphI

4.3

Ilepenaua paBiieHWST TBEPABIMU TEJIaMH, KHUIKOCTIMU
u rasamu. 3akoH [lackang. [lTHneBMaTuueCcKue MamiuHbl

4.4

3aBUCUMOCTh  JIABJICHUS  JKUJKOCTA  OT  TJIYOUHBI.
[I'uapocrarnueckuii mapagokc. CooOmaromuecs: COCyIbl.
['mapaBnuyueckre MEXaHU3Mbl

4.5

Atmocdepa 3emsn u arMocepHoe AaBiaeHue. [IpuunHbI
CYIIIECTBOBAHMSI BO3AYIIHON obOomouku 3emin. OnbiT
Toppuuennu. 3aBUCUMOCTh  aTMOC(EPHOTO  JaBJICHUS
OT BBICOTHI HaJ] YPOBHEM MOPS

4.6

N3mepenue aTMOC(EepHOTO JABJICHUSI. [Tpubopsr
TUTSI I3MEPEHUST aTMOC(EPHOTO JaBICHUS

4.7

JleiicTBHE KHIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEIO.
Brirankusaromias (apxumenoBa) cuia. 3akoH ApxuMmena

4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTrueckue paboTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tella B BOJE OT oObeMa
MOTPY>KEHHOM B KUJIKOCTh YaCTH TEJa.

OnpeneneHre  BBHITAJIKMBAIONICH  CHJIBI, JEHCTBYIOIICH
Ha TEeJIO, TOTPYKEHHOE B KUIAKOCTb.

IIpoBepka  HE3aBUCMMOCTM  BBITAIKHWBAIOIIEH  CHUJIBI,
JIEUCTBYIOILIEN HA TEJO B )KUIKOCTHU, OT MACCHI TETA.

OMnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH
CHJIbI, JEUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT o0Bema
MOIPYKEHHOM B KHUJIKOCTh YaCTH Te€la W OT IUIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBaHue apeomMeTpa Wik KOHCTPYUPOBAHUE JIOJKHU
Y OIIPENEIIEHNUE €€ TPY30IOABEMHOCTH

4.10

®duznyeckue SBICHUS B MPUPOJIE: BIUSHHUE aTMOCHEPHOrO
JIaBJICHUS HA )KMUBOM OpPTraHu3M, IJIaBaHUE PbIO

4.11

TexHudeckne  yCTpOMCTBA:  COOOIIAIONINECS  COCYIBI,
YCTPOMCTBO  BOJIOMPOBOAA, THUIAPABIMYECKUN  TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBOM HAcoC,
apeoMeTp

PABOTA, MOIIIHOCTb, DHEPT'UA

5.1

Mexanuueckas pabora
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5.2

Mexanngeckast MOIITHOCTb

5.3 [IpocTble MEXaHU3MBI: pbluar, 0JIOK, HAKJIOHHAS MJIOCKOCTb.
[IpaBuiio paBHOBECHS pblyara

5.4 [IprmeHeHue npaBuiia paBHOBECHUS pbluara K 0JIOKY

55 «3onoroe mpaBuio» MmexaHuku. Kosdduiment monesnoro
neiictBust mMexaHusMoB. [IpocTeie MexaHU3MblI B OBITY
U TEXHUKE

5.6 [ToTeHInanpHas SHEPTUU TeNa, MOAHSATOr0 Haj 3eMJIeH

5.7 Kunernueckas sneprus

5.8 [lonnass MexaHuyeckass JHEprus. 3aKOH H3MEHEHUs
Y COXPAHEHMSI MEXaHUYECKOU SHEPTUU

5.9 [IpakTrueckue paboOTHI:
Omnpenenenne pabOThl CWIBI TPEHUS TPU PABHOMEPHOM
JBUYKEHUU TeJa 1O TOPU3OHTAIBHON MTOBEPXHOCTH.
HccnenoBanne ycaoBUl paBHOBECHUS phIUara.
N3mepenune KII/l HaKIIOHHOM TIIOCKOCTH.
N3ydenue 3akoHa COXpaHEHUsI MEXaHUYECKON 3HEPrun

5.10 @u3nueCcKne SIBICHUS B IPUPOJIE: PhIYark B TEJE YEIOBEKA

5.11 Texanuueckue YCTpOWCTBA: phlyar, MOABUKHBIN

U HEMOJABI)KHBIN OJIOKM, HAKJIOHHAsl IUIOCKOCTb, NMPOCTHIE
MEXaHU3MBbI B OBITY
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8 KUIIACC

IIpoBepsieMble npeaMeTHbIE pPe3yJabTAThl OCBOCHHUSI OCHOBHOW 00pa3oBaTe/IbHOM

MpOrpaMmbl

Kon
MIPOBEPSEMOTO
pe3yibTara

[TpoBepsieMble TPeIMETHBIE PE3YJIHTaTHl OCBOSHUS OCHOBHOM
o0pa3oBaTenbHOM IPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHUs

1.1

HCIIOJBb30BaTh ITOHATUA

1.2

pasin4arb ABJICHHA 110 OIIMCAHWUIO HX XapPaKTCPHBIX CBOMCTB
M Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIHUX JaHHOC (1)I/IBI/I‘ICCKOC
SABJICHHUC

1.3

pacro3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3UYECKUX  SIBICHUHN
B OKPY>KAIOIIEM MHUpPE, B TOM YUCIe (PU3NYECKUE SIBJICHUS B MPUPOJIE,
IIPU 3TOM MEPEBOJIUTh MPAKTHUECKYIO 33/la4y B y4E€OHYIO, BBIICIAThH
CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (DU3UIECKUX SIBICHUI

1.4

ONUCHIBaTh W3y4YCHHBIC CBOICTBA Te€l M (PU3MUECKHE SBICHUS,
UCHOJNb3ys (pU3MUecKHe BEIMYMHBI, MpPU ONMCAHWU MPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCHOJB3YEMBIX  BEJIUYUH,
0003HaYeHUs U €AUHULBI PU3NYECKUX BETMYUH, HAXOAUTH (POPMYIIbI,
CBSA3BIBAIOUIME JAHHYIO (PU3WYECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh TpadUKU  HW3YYEHHBIX  3aBUCHUMOCTEU
(U3UYSCKUX BEIIMUYHUH

1.5

XapaKTepru30BaTh CBOWMCTBA Tell, (PU3MYECKUE SIBJICHUS U IMPOLIECCHI,
UCIOJIb3Yd U3YYEHHBIE 3aKOHBI, MpPU HTOM JaBaTh CIIOBECHYIO
GopMyTUPOBKY 3aKOHa M 3allUCBIBaTh €ro MaTeMaTHYeCKoe
BBIPAKEHUE

1.6

OOBSACHATHh (DU3MUECKUE TPOILIECCHl U CBOWMCTBA TEN, B TOM 4YHCIIE
U B KOHTEKCTE€ CUTyallUld MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh PUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE
3 1—2 joruyueckux IMaroB ¢ MOMOIIbIO 1—2 M3y4EHHBIX CBOWMCTBA
(u3HUECKUX ABJICHUN, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pelarh pacdyeTHbhIE 3a1auu B 2 — 3 JEWCTBUS, MCIOJIB3Ys 3aKOHBI
u QopMynbl, CBs3bIBalOIME (U3UYECKUE BEIMYUHBI: HA OCHOBE
aHalli3a yCJIOBUA 3aJa4d 3alUCHIBaTh KPATKOE YCJIOBHUE, BBIABIIATH
HEJOCTATOK JaHHBIX JJIs pelIeHUs 3aJadd, BBIOMpATh 3aKOHBI
u (QopMyIbl, HEOOXOAUMBIE ISl €€ pPEelIeHUs, MPOBOAUTH PACUETHI
M CpaBHUBATh IIOJIYYCHHOE 3HAUYCHHE (PU3NYECKON BEITMUUHBI
C U3BECTHBIMU TAHHBIMH
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1.8

pacno3HaBaTh MNPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MPU MOMOLIU
($u3nYECKUX METOJ0B, UCIOIb3Ysl ONIMCAHNE UCCIIEI0BAHUS, BBIICIIATh
IIPOBEPSIEMOE IIPEAIIOIIOKEHUE, OLCHUBATH IIPABWIBHOCTH IOPAAKA
IIPOBEICHUS UCCIIEIOBAHHUS, 1€JIaTh BbIBOJIbI

1.9

OPOBOAWTH  OMBITHI 1O HAOMIOACHUIO  (PU3WYECKUX  SIBJICHHUM
Wi  (QU3NYECKUX CBOWCTB Tel: (opMynMpoBaTh MpPOBEpPsSEMbIC
MPENNONIOKEHUsI, CcOoOUpaTh  YCTAHOBKY M3  MPEIJIOKEHHOTO
000py/I0OBaHMS, ONUCHIBATEH XO/I OMBITA U (HOPMYTUPOBATH BHIBOJIBI

1.10

BBITIOJIHATh MPSIMBIE W3MEPEHUSI C HCIOJIB30BAHUEM AHAJIOT OBBIX
pruOOPOB U JATUYNKOB (PU3UIECKUX BETMIUH, CPABHUBATH PE3YIIbTAThI
W3MEpPEHUH C y4eTOM 3aJJaHHOW a0COIFOTHON MOTPEITHOCTH

1.11

OPOBOJUTH  HCCIEAOBAaHHME 3aBUCUMOCTH  OJHOM  (pu3MUecKoin
BEJIMYMHBl OT JPYroM C WCHOJIB30BAHUEM IPSIMBIX H3MEPEHUN:
IUTAaHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAHOBKY U BBIONHSTH
U3MEPEHUs], ClleAysd MPEeAJIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yJbTaThl MOJIYYEHHON 3aBUCHUMOCTH B BUE TaOJIUI U rpaduKoB,
JIeJ1aTh BBIBOJBI 110 PE3yJIbTaTaM MCCIIEOBAHU

1.12

IPOBOJAUTH  KOCBEHHBIE  M3MEPEHHUS  (PU3MYECKUX  BEIMYMH:
TUTAHUPOBATH U3MEPEHHS, COOUPATh IKCIIEPUMEHTATILHYIO YCTaHOBKY,
ciaenayss NPEeMJIOKEHHOM MWHCTPYKLIMHU, W BBIYUCIATh 3HAYCHHE
BEJINYMHBI

1.13

coOroaTh  TpaBWJIA TEXHUKH  O€30MacHOCTH mpu  padote
C JJabOpaTOpHBIM 000PYyTOBAHUEM

1.14

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMHUCAHMS, UCIOJB3YS
3HaHHWA O CBOWCTBAaX (PU3MUECKUX SIBICHUW U HEOOXOJUMBIE
¢uznyecKkue 3aKOHOMEPHOCTH

1.15

pacrio3HaBaTb HNPOCTHIC TCXHUYICCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI 10 CXEMaM M CXCMATUYHBIM PHUCYHKaM, COCTABJIATHL CXCMBbI
QJICKTPUICCKHX ueneﬁ C IOCICAOBATCIIbHBIM W IIapaJlJICJIbHBIM
COCAUMHCHUCM  JOJICMCHTOB, pa3jin4das YCIIOBHEIC 0003HaYCHUS
9JICMCHTOB 3JICKTPHUYCCKHX ueneﬁ

1.16

NPUBOIUTE TPUMEPHl (HAXOAWTh WHOOpPMAIMIO O TpUMepax)
MPAKTUYECKOTO UCTIONB30BaHMs (PM3MUECKUX 3HAHUI B TTIOBCETHEBHOU
YKU3HU 1)1 o0ecriedeHust 0€30MacHOCTH MPH 0OpaIeHUH ¢ MpudopaMu
U TEXHUYECKUMU  YCTPOMCTBAMHU,  COXpPAaHEHUS  370POBBS
U COOJIOZICHUSI HOPM AKOJOTHYECKOTO TOBEACHHUS B OKPYXKAIOIIEH

cpene
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1.17

OCYIIECTBIISITh TTOMCK HH(pOPMAIUN (PU3NIECKOTO COACPKAHUS B CETU
HNHtepHeT, Ha OCHOBE HUMEIOLIMUXCA 3HAHUM WU IIyT€M CPaBHEHMUS
JIOTIOJTHUTENIbHBIX MCTOYHUKOB BBIICIATH HMHGOPMAIIMIO, KOTOpas
SIBJIIETCS IPOTUBOPEUUBOM WIIM MOXKET OBITH HEJIOCTOBEPHOMU

1.18

UCMOJb30BaTh MpPH  BBINIOJHEHUM Y4E€OHBIX 3aJaHUA  Hay4dHO-
HOMYJIIPHYIO JIUTEPATypy (U3NYECKOTO COJAEP)KaHus, CIPaBOYHBIC
Marepuainbl, pecypcsl cetu VHTepHer; Biaxerb IpUEeMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHUsl MH(POPMAIUU U3 OTHOU
3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHE YCTHBIC COOOIIECHUS,
0000mas wHPOPMAIIUIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COZICp)KaHUsl, B TOM YHCJEC MYOJMYHO TMPEICTABIATh PE3YJIbTAThI
NPOCKTHOM WJIM HCCIIEJOBATEILCKON JIEATCILHOCTH, IPH 3TOM
I'PaMOTHO HCIIOJIb30BaTh HM3YUYCHHBIM TOHATHUIHBIN ammapar Kypca
(U3UKH, COMPOBOXKIATH BBICTYIUICHUE MPE3CHTALINCH

1.20

IIPU BBITIOJTHEHUU YYEOHBIX MPOECKTOB U HMCCJIETOBAHUN (PU3UUECKHUX
MPOIIECCOB paCHpeeNsiTh O0S3aHHOCTH B TPYMIIE B COOTBETCTBHUU
C TIOCTaBJICHHBIMM 33Ja4yaMH, CJIEIUTh 3a BBIIOJHEHUEM IUIaHA
NEeUCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OI[EHUBATH COOCTBEHHBIN
BKJaJ B JACATEIBHOCTh TPYIIIbI, BBICTPAMBATH KOMMYHUKATHBHOE

B3aMMO/JICHCTBUE, TPOSBIISISI TOTOBHOCTD pa3peiiaTh KOH(IUKTHI

IIpoBepsiemble 3JIEeMEHTbI CONEPKAHMS

Kon Kon ITIpoBepsieMble 3TIEMEHTHI COIEPKaHUS
pasneina DJIEMEHTA
6 TEIUIOBBIE SABJIEHUA
6.1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHU

CcTpoeHusl BemecTBa. Macca u pazMepsl MoieKysl. ONbIThl,
NOJTBEP)KIAIOIINE OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUHn

6.2 Mogaenu TBEpAOro, *KUIKOTO U Ta3000pa3HOr0 COCTOSHUM
BemecTBa. Kpucrammdyeckue u amopdHbIe Tena

6.3 OOBbsicHEHHE CBOWCTB Ta30B, XUAKOCTEH W TBEPIBIX TeN
Ha OCHOBE ITOJIOKEHUH MOJICKYJIIPHO-KHHETHYECKON TEOPUU

6.4 CMmaunBaHNE U KallWJUISIPHBIC SIBJICHUS

6.5 TernnoBoe paclIMpEeHUE U CIKATHE
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6.6

Temneparypa. CBA3b  TemMmeparypbl CO  CKOPOCTBIO
TEIJIOBOTO JBUKEHUS YaCTHII

6.7 Buyrpennsisi snHeprus. CrnocoObl M3MEHEHUs BHYTpPEHHEH
SHEPTUHU: TEIUIoNepeaada U COBEPIICHUE pabOoThI

6.8 Bunpl Temiomepenayu: TEIJIONMPOBOIHOCTh, KOHBEKITHS,
U3ITydeHUE

6.9 KonudecTBo TemaoThl. Y eibHas TEMIOEMKOCTh BEIIECTBA

6.10 TenmooOMeH W TEIJIOBOE  paBHOBECHE. Y PaBHCHHE
TEIJI0BOTro OanaHca

6.11 [InaBieHne M OTBEPACBAHHE KPUCTAIUIMYECKUX BELIECTB.
VY nenpHas TETIIOTA TUTABJICHUS

6.12 [TapooOpa3oBanne u koHAeHcarus. Vcmapenue. Kumenue.
VYnenpHas  Temwiota  mapooOpa3oBaHWSA.  3aBHCHMOCTH
TEeMITepaTyphbl KUTICHUS OT aTMOC(EPHOTO JaBICHUS

6.13 Brnaxxnocth Bo3ayxa

6.14 DHeprus TOIUIMBA. Y IeJIbHAs TEMJI0Ta CrOpaHus

6.15 [Tpuniuner pabotsl TernoBbix apurareneit KI1J[ temmoBoro
nBuUrarelisi. TenJioBble JBUTATENM M 3alIUTa OKPYXKAIOIIEH
Cpelb

6.16 3aKOH COXpaHEHUSI W MPEBPALCHUS] PHEPTUU B TEILJIOBBIX
mporeccax

6.17 [TpakTuueckue pabOThI:

OnbITEl 1O OOHAPYKEHUIO JEHCTBHUS CHI MOJEKYJSPHOIO
MPUTSKEHHUSL.

OneITHl MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJH
WJIM caxapa.

OneIThl MO HAOJIONEHUIO TEIUIOBOTO pPACIIUPEHHUs Ta30B,
KUJIKOCTEW U TBEPHBIX TEIL

OmnpezneneHue 1aBieHUs BO3Ayxa B OalJIOHE HIIPULIA.
OneITBl, JIEMOHCTPUPYIOLUIME  3aBUCHMOCTh  JABJICHHUS
BO3/[yXa OT €ro 00beMa U HarpeBaHUs WU OXJIAXKICHHUS.
[IpoBepka rUMOTE3bl JMHEMHOM 3aBUCUMOCTH  JIJIUHBI
CTONOMKAa JKMIKOCTU B  TEPMOMETPUUYECKOW  TpyOke
OT TeMIIEpaTyphl.

HaGnronenne w3MeHEHHs BHYTPEHHEH OHEprum Tena
B pe3yJbTare TeIionepeau U padboTbl BHEIIHUX CHJL.
HccnenoBanue siBieHUs TEMI0OOMEHAa MPU CMEUIMBaHUU
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XOJIOAHOM U TOPSYEH BOJBI.

OrnpeneneHre KOJIWYECTBA TEIUIOTHI, MOJTYYEHHOIO BOJION
IIPU TETUIOOOMEHE C HATPEThIM METAITUYECKUM IIHIIMHPOM.
OnpeneneHue  yAeIbHOW  TEMJIOEMKOCTH  BEHIECTBA.
HccnegoBaHue nponecca ucnapeHusl.

OnpeneneHre OTHOCUTENIBHOM BJIAXKHOCTH BO3AyXa.
Onpenenenre yieabHON TEIUIOTHI TJIABIEHUS JIbAA

6.18 du3uyeckue SABJICHUS B MPUPOJIC:  TTOBEPXHOCTHOE
HATSHKEHUE U KaIMMJUTSIPHBIC SBJICHUS B PUPOJIE, KPUCTAILTBI
B mpupone, u3nydeHue CoiHIla, 3aMep3aHHue BOJIOEMOB,
MOpCKHe Opu3bl; 00pa30BaHHUE POCHI, TYMaHa, WHEs, CHeTa

6.19 TexHudeckue  yCTpOMCTBa: KamWwuUIApbl,  MPUMEPBI

UCIOJIb30BaHUSl KPUCTAUIOB, JKUAKOCTHBIA TEPMOMETP,
JATYUK TEMIIepaTyphl, TEPMOC, CUCTEMa OTOIJICHUS JIOMOB,
TUTPOMETPBI, TICUXPOMETP, MapoBasi TypOWHA, [IBUraTeilb
BHYTPEHHETO CTOPaHUS

OJIEKTPMYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzanus Tei. J[Ba poia 3JIEKTPUUYECKUX 3apsiioB

7.2 B3anmogeiictBue  3apsbkeHHbIX  Ten.  3akoH — KynoHa
(3aBUCUMOCTh CHJIbI B3aMMOJEHUCTBUSA 3apsDKEHHBIX TeJl
OT BEJIMYUHBI 3apAT0B U PACCTOSIHUS MEXKY TEIaMHU)

7.3 Onexktpuyeckoe mosie. HampsyKeHHOCTh 3IEKTPUYECKOTO
nons. [lpuHuun cynepno3uuuy JIEKTPUYECKUX IOJIEH
(Ha KaYeCTBEHHOM YpPOBHE)

7.4 Hocuremn  syekTpHyeckux — 3apsaoB.  OJIEMEHTAPHBIN
anekTpuueckuil 3apsn. Crpoenue aroma. IIpoBomHukn
U JUDJIEKTPUKHU

7.5 3aKOH COXpaHEHMS JIEKTPUYECKOTO 3apsia

7.6 DIIEKTpUYECKUN TOK. Ycnosus CYLIECTBOBaHUS
AIIEKTPUYECKOr0 TOKA. VICTOUHHUKY ITOCTOSHHOI'O TOKA

1.7 JIeHicTBUSL DJIEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUECKOE,
MarHMTHOE). DJIEKTPUUECKUNA TOK B )KMJIKOCTSIX U ra3ax

7.8 Onektpuueckag nenb. Cuna  TOKa.  DIEKTPHYECKOE
HanpspKeHUe

7.9 ComnpoTuBIEHHE NPOBOJHUKA. Y IEIIBHOE COMPOTHBICHHUE

BEILIECTBA
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7.10

3akoH Oma AJi ydacTKa Lenu

7.11 [TocnenoBarenbHOE 151 MapasjeabHOe COEIMHEHUE
MIPOBOJTHUKOB

7.12 PaboTa ¥ MOIITHOCTh JIEKTPUYECKOTro TOKA. 3aKoH J[>Koyisi-
Jlenna

7.13 DneKTpuYecKkue Iend ¢ TMOTPEOUTENH DICKTPUUIECKOM
sHepruu B ObITY. KOpoTKOE 3aMbIKaHNe

7.14 [TocrossHHBIE MarHuThl. B3auMoaelcTBHE MOCTOSHHBIX
MarHuTOB

7.15 MaruutHoe nojie. MarHutHoe 1osie 3eMJIM U €ro 3Ha4eHUe
JUIA )KU3HU Ha 3eMiie

7.16 OneiT Opcrena. MarHuTHOE MOJNE 3IEKTPUUECKOrO TOKA.
[IpuMeHeHue FNEeKTPOMarHuTOB B TEXHUKE

7.17 JleficTBME MAarHUTHOTO TIOJII Ha TPOBOAHHUK C TOKOM.
DJIEKTPOJBUTATENIb TIOCTOSIHHOTO Toka. Vcmonb3oBaHue
AIIEKTPOJBUTATENEH B TEXHUYECKUX YCTpOMCTBaX
U Ha TPaHCIIOpPTE

7.18 Omnertel @apanes. SBneHUE 3JIEKTPOMArHUTHOM WHIYKIIHAH.
[IpaBuno Jlenna

7.19 OnekrporeHeparop. CrnocoObl MOTYyYEHUS DIEKTPUUECKOM
SHEPIrUH. DJIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX
SHEPIUU

7.20 [TpakTueckue paboOTHI:

OnpITEl 10 HAOIOACHUIO SJICKTPU3AIMHA TEN WHIYKIHEH
Y TIpY COTIPUKOCHOBEHUH.

HccnenoBanue JeHCTBUS AIEKTPUIECKOTO OISt
Ha MPOBOAHUKHU U JUAJICKTPHUKH.

COopka u mpoBepka pPabOTHI AIEKTPUYECKON Ienu
MOCTOSTHHOTO TOKa.

M3aMepenne 1 peryJmpoBaHue CHITBI TOKA.

W3Mepenne u perymmpoBaHue HANPsHKCHMS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO Yepe3
pPE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOpPAa U HAIPSIKEHUS
Ha pe3ncTope.

OneITHI, TEMOHCTPUPYIOIIHNE 3aBUCHUMOCTH AJIEKTPUUECKOTO
COMPOTHBJICHUS TPOBOJHUKA OT €ro JUIMHBI, TUIOIIAIN
MIOTIEPEYHOr0 CEYCHHS M MaTepHara.
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[TpoBepka npaBmuIia CJIOXKEHUS HaANPSHKEHU N
IIPY MOCJIEI0BATEIbHOM COEUHEHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuiia Ui CUJIBl TOKA MpU MapajuleIbHOM
COEIMHEHUH PE3UCTOPOB.

Omnpenenenue padOTHI TEKTPUUECKOT 0 TOKA, UAYIIETO Yepes
pe3ucTOop.

Omnpenenenue MOIIHOCTH AIIEKTPHUIECKOTO TOKa,
BBIJICJISIEMOU HA PE3UCTOPE.

HccrnenoBanne 3aBUCUMOCTH CUJIBI TOKA, HUIYIIETO dYepes
JAMITOYKY, OT HAIPsKEHUS! Ha HEM.

Onpenenenune KII/] narpeBarers.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBHUSI MOCTOSIHHBIX
MarHuToB.

W3yueHne MarHUTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB MIPH UX
00BEIMHEHUU U Pa3JICIICHUU.

Hccnenosanue JEUCTBUA JIEKTPUYECKOr0 TOKa
Ha MAarHUTHYIO CTPEIIKY.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD CHUJIBI

B3aMMOJICVCTBHS KaTYIIKH C TOKOM M MarHuTa OT CUJIbI TOKa
Y HAIIPaBJIEHUS TOKA B KATYIIIKE.

N3ydeHne neUCTBHST MAarHUTHOTO TMOJII HA TPOBOJHHUK
C TOKOM.

KoHcTpynpoBaHue u u3ydeHHe paboThl JICKTPOIBUTATEIIA.
N3mepenne K anekTpoaBuraTteapHOM yCTAHOBKH.

OneIThl TIO MCCIEAOBAHUIO SIBJICHUSI DJICKTPOMArHUTHOM
WHIYKIUH: HCCJICOBAHUEC W3MEHCHUMN 3HAYCHUS
Y HApaBJIE€HUs] MHIYKIIMOHHOT'O TOKa

7.21 ®duznyeckue SBICHUS B MPUPOJE: IICKTPUUECKHUE SIBICHUS
B arMmocdepe, DJIEKTPUYECTBO KHUBBIX  OPraHHU3MOB,
MarHuTHOE 1noJje 3eMid, Ipeid MoIToCcoB, poJib MArHUTHOTO
NOJIs JUTsl KU3HU Ha 3emiie, OJISIPHOE CUSTHUE

7.22 TexHuueckne yCTpONCTBA:  AJIEKTPOCKOI, aMIEpMETp,

BOJITMETP, PEOCTAT, CUYETYUK OJIIEKTPUYECKOW DHEPIUH,
AIIEKTPOOCBETUTEIIbHBIC npubopBHl, HarpeBaTeJIbHbIC
3IEKTPOIPUOOPHI (mpumepsl), DIEKTPUYECKUE
NPEIOXPAaHUTENH,  DJIEKTPOMArHuT,  BJEKTPOJBUTATENb
MOCTOSIHHOT'O TOKa, T€HEepaTOp MOCTOSHHOIO TOKA
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9 KVIACC

IIpoBepsieMble npeaMeTHbIE pPe3yJabTAThl OCBOCHHUSI OCHOBHOW 00pa3oBaTe/IbHOM

MpOrpaMmbl

Kon
MIPOBEPSEMOTO
pe3yibTara

[TpoBepsieMble TPeIMETHBIC PE3YJIBTATHl OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHOM IPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHus

1.1

HCITI0JIB30BAaTh U3YYCHHBLIC ITOHATHA

1.2

pasin4arb ABJCHHA 110 OIIMCAHHUIO HX XapPaKTCPHBIX CBONCTB
M Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIHUX JaHHOC (1)I/IBI/I‘ICCKOC
SABJICHHUC

1.3

pacro3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3UYECKUX  SIBICHUHN
B OKPY>KAIOIIEM MHUpPE, B TOM YUCIe (PU3NYECKUE SIBJICHUS B MPUPOJIE,
IIPU 3TOM MEPEBOJIUTH MPAKTHUECKYIO 337jauy B YUEOHYIO, BBIJIEIATD
CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3UIECKUX SIBICHUI

1.4

ONHUCHIBaTh W3y4YCHHBIC CBOICTBA Te€l M (PU3NYECKUE SIBICHMUS,
UCHOJNb3ys (pU3MUecKHe BEIMYMHBI, MpPU ONHMCAHUU MPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCHOJB3YEMBIX  BEJIUYUH,
0003HaYeHUs U €AUHULBI PU3NYECKUX BETMYUH, HAXOAUTH (POPMYIIbI,
CBSA3BIBAIOUIME JAHHYIO (PU3WYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTHh TpadUKU  HW3YyYEHHBIX  3aBUCUMOCTEU
(U3UYSCKUX BEIIMUHUH

1.5

XapaKTepru30BaTh CBOWMCTBA Tell, (PU3MYECKUE SIBJICHUS U IMPOLIECCHI,
UCIIOJIb3ySd W3YYEHHBbIE 3aKOHbI, MpPU ITOM JaBaTh CIIOBECHYIO
GopMyTUPOBKY 3aKOHa M 3allUCBIBaTh €ro MaTeMaTHYeCKoe
BBIPAKEHUE

1.6

OOBACHATh (DU3MUECKHE MPOLIECCHl M CBOWCTBA TEl, B TOM YHUCIIE
U B KOHTEKCTE€ CUTyallUld MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE
U3 2—3 JOTMYECKUX INaroB C IOMOIIBIO 2—3 M3y4EHHBIX CBOWCTBA
(u3HUECKUX ABJICHUMN, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHhIC 3a7avd (ONMUparoIIuecss Ha CHCTeMy u3 2—3

yYpaBHCHHI), WCIIONB3yS 3aKOHBI M  (POPMYIBI, CBS3BIBAIOIIHC
¢u3nyeckue BENIWYMHBL: HAa OCHOBE aHaNM3a yCIOBHS 3ajaud
3alMChIBaTh  KPAaTKO€  YCIOBHE,  BBISBISATH  HEJOCTAIOIIHE
Wi W30BITOYHBIE JIaHHBIE, BBIOMpATh 3aKOHBI U  (HOPMYIIBI,

HCOGXOI[I/IMBIG 1 pCIICHUA, IIPOBOAUTL PaCUYCTbl M OLCHHBATDH
PCATUCTHIHOCTD IMOJTYYCHHOI'O 3BHAYCHUA (1)H3PI‘-ICCKOI‘/JI BCJIIMYHNHBI
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1.8

pacno3HaBaTh MNPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MPU MOMOLIU
($u3NYECKUX METOI0B, UCIIOJIb3YsI OIMCAHUE UCCIICIOBAHMUSI, BBIIETATD
IIPOBEPSIEMOE IIPEAIIOIIOKEHUE, OLCHUBATH IIPABWIBHOCTH IOPAAKA
IIPOBEICHUSA HCCIICOBAaHMs, JEJIaTh BBIBOJABI, WHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOEHUI U ONBITOB

1.9

NPOBOJUTH ONBITBI 10  HAOMIOJICHHIO  (U3UYCCKHX  SBICHUM
WM (PU3NYECKUX CBOMCTB TEJI: CAMOCTOSITEILHO COOMPATh YCTAHOBKY
13 U30BITOYHOTO HAOOpa 000PYI0BAaHNUS, ONMUCHIBATH XOJ] OMBITA U €T0
pe3ynbTarhl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOANTh TPU HEOOXOAMMOCTH CEpPHUI0 TPSIMBIX HW3MEPCHH,
OTpesieNisisi CpefHee 3HadeHuEe Hu3MepsieMOod BeaMYuHBI ((OKYyCHOE
paccTosiHie coOuparoliel JIMH3bI), 000CHOBBIBaTh BBIOOP crocoOa
u3MepeHus (M3MEpPUTENHHOrO Mprodopa)

1.11

MPOBOANTH HCCIICIOBAHWE 3aBUCUMOCTEH (DU3MYECKUX BEIHYHH
C UCIOJIb30BAHUEM MPAMBIX U3MEPEHUN: TIJIAHUPOBAThH UCCIIEIOBAHKE,
CaMOCTOSITENILHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATH PE3YJbTaThl
MOJIYUCHHON 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B BHJIE TaOJIHII
U TpaUKoB, JIeJaTh BBIBOJIBI MO PE3YJIbTaTaM UCCIICIOBAHUS

1.12

MPOBOANTH  KOCBEHHBIE  W3MEPEHHMS  (PU3MYECKUX  BEIMYHH:
TUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBINOJHATH U3MEPEHHUs, CIEAysd MNPEIJIOKEHHON WHCTPYKIIUU,
BBIUUCIIATh 3HAYCHUE BEJIUYMHBI U AHAIM3UPOBATH TIOJYYECHHBIC
pe3yAbTaThI C YYETOM 33IaHHOW MOTPEUIHOCTH U3MEPEHUN

1.13

coOroaTh  TpaBWJIA TEXHUKH  O€30MacCHOCTH mpu  padote
¢ 1abopaTopHBIM 000pYyAOBAaHUEM

1.14

pa3nu4yaTh OCHOBHBIE NMPU3HAKK HM3YyYEHHBIX (DU3MUECKUX MOJETICH:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPAOE TEN0, TOUCYHBIA HCTOYHUK
CBETA, JIy4, TOHKas JMH3a, [UIAHETApHAs MOJEIb aroMa, HYKIOHHAs
MOZEJIb aTOMHOI0 sipa

1.15

XapaKTepru30BaThb NPHUHIMUIBI JEUCTBHS HW3YYEHHBIX NpHOOpPOB
U TEXHUYECKUX YCTPOMCTB C OIOPOM HAa MX OINMCAHUSA, UCIOJIb3Ys
3HaHHUSA O CBOWCTBAaX (PU3MUECKUX SIBICHUH U HEOOXOJUMBIE
¢uznyeckue 3aKOHOMEPHOCTU

1.16

UCIIOJIb30BATh CXEMBl M CXEMATUYHBIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTENBHBIX pudopoB
Y TEXHOJIOTUYECKUX MPOIIECCOB MPHU PEIICHUHN Y4eOHO-TIPAKTUIECKUX
3a/1a4, OMTHYECKUE CXEMBbI JIJISl TOCTPOSHUS N300paKEeHU B TUIOCKOM
3epkalie u coOuparouiei JinH3e
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1.17

NPUBOIUTH TIPUMEPH (HAXOAWUTh WHOOPMAIMIO O TMpUMepax)
MPAKTUYECKOTO UCTIONB30BaHMs (PU3UUECKUX 3HAHUI B TTOBCETHEBHOM
YKU3HHU )1 o0ecriedeHus: 0€3011acHOCTH MPHU 0OpaIlieHUuH ¢ MpudopaMu
U TEXHUYECKUMU  YCTPOMCTBAMHU,  COXpPAaHEHHUS  370POBBS
U COOJIOZICHUSI HOPM DKOJOTHYECKOTO TOBEACHHUS B OKPYXKAIOIIEH

cpene

1.18

OCYIIECTBIIATH MTOMCK HHPOpMannK (HU3NIECKOTO COJICPKAHUS B CETH
WNuTtepHer, camocToATenbHO (QOpMYNIUpys TIOMCKOBBIM  3ampoc,
HAaXOAUTh TIYTH  OMNpPEACICHUS  JOCTOBEPHOCTH  IOJYYCHHOM
uH(OpMaMK HAa OCHOBE WMEIOIIMXCS 3HAHUK W JIOMOJIHUTEIHHBIX
HMCTOYHUKOB

1.19

UCIOJIb30BaTh IPU  BBIIOJHEHUM Y4E€OHBIX 3aJaHUA  HAy4dHO-
HOMYJIIPHYIO JIUTEPATypy (U3NYECKOTO COJACP)KaHUs, CIIPABOYHBIE
MaTepuaiibl, pecypcbl ceth VHTepHeT; BlaaeTb INpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUsl UHPOPMALIUU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBEe MHGOpPMAIUM M3 HECKOJbKHX HCTOYHUKOB (PU3UYECKOTO
collepXaHusl, NYyOJUYHO TPEACTABIATH Pe3yabTaThl MPOEKTHOU
WM UCCIIEIOBATENbCKOM  JAEATENBHOCTH, NPU 3TOM TI'PaMOTHO
WCIIOJIb30BATh U3YYCHHBIN MOHATUINHBIN armnapar u3y4aeMoro pas3esia
GU3MKKN W COMPOBOXKJATh BBICTYIUICHHE TpPE3CHTAIIUEH C y4eToOM
0COOCHHOCTEH ayUTOPUU CBEPCTHUKOB

1.21

NIPU BBITOJTHEHUU Y4E€OHBIX MPOEKTOB UM UCCEAOBAHUM (DU3NUECKUX
MPOIIECCOB PaCHpeNemsiTh O0S3aHHOCTH B TPYMIIE B COOTBETCTBHUH
C TIOCTaBJICHHBIMH 33Ja4aMH, CJIECIUTh 3a BBINOJHEHUEM IUIaHA
JENUCTBUHN 1 KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATH COOCTBEHHBIM
BKJAaJ B JEATEIBHOCTh TPYIIIbI, BBICTPAUBATH KOMMYHUKATUBHOE
B3aMMO/ICHCTBUE, TPOSBIISISI TOTOBHOCTD pa3peiiaTh KOHMIUKTHI

IIpoBepsiemble 3J1IEMEHTHI CONEPKAHMS

Kon Kon [IpoBepsieMble PIEMEHTHI COIEPKAHUS
paszena | D3JIEMEHTa
8 MEXAHUWYECKUE ABJIEHUA
8.1 Mexannyeckoe aBvxeHue. MartepuanbHas Touka. Cucrema
oTcyera
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8.2

OTHOCHTEIIFHOCTh MEXaHHUYECKOT' O JABHKCHU A

8.3 PaBHOMEpHOE MPSAMOJIMHEHHOE JBUKCHHE

8.4 HepaBHoMepHoe mnpsimonuHeitHoe JBuxkeHHe. CpenHss
U MTHOBEHHas CKOpPOCTh Tella TpH HEPaBHOMEPHOM
JIBKEHUT

8.5 VYckopenne. PaBHOYCKOpEHHOE MPSMOJIUHEWHOE JBUKEHUE

8.6 CBobOoanoe manenne. OnbiTel ["anunes

8.7 PaBHOMEpHOE NBHKEHME 11O OKpYKHOCTHU. [lepnon n yacrora
oOpaieHus. JInneniHas u yrioBas CKOpOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHUE

8.8 [lepBrbrit 3akoH HeroToHA

8.9 Btopoii 3akon HeroToHa

8.10 Tperuii 3akoH HproToHa

8.11 [IpuHIUI CYTIEpIIO3ULINU CHJT

8.12 Cuina ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cujia TPEHUs CKOJIbKEHHUs, CUJla TPEHUS MOKOs,
Jpyrye BUbl TPEHUS

8.14 Cuita TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE
CBOOOJIHOTO Ta/IeHUs

8.15 JBmxenue mianer Bokpyr ConnHua. IlepBas xocMmuueckas
CKOpocCTh. HeBecoOMOCTh U nieperpys3ku

8.16 PaBHoBecue MarepuanibHOW TOYKH. AOCOIIOTHO TBEPAOE
TEN0

8.17 PaBHoBecue TBepaOro Tela C  3aKPEIUIEHHOM  OChIO
BpaieHus. MoMeHT cuibl. LleHTp TskecTn

8.18 Nmnynbce Tena. MI3Menenne nmmynbca. MMmynbsce cuis

8.19 3aK0H COXpaHCHHS UMITYJIbCa

8.20 PeakTtuBHOE OBMKEHHE

8.21 Mexanudeckasi paboTa ¥ MOILTHOCTb

8.22 Pabora cun Tsbkectd, ynpyroctd, TpeHusi. CBs3b SHEPruu
U padoThHI

8.23 [ToTeHmanbHas S3HEPrus Tea, NOJHATOrO HaJl MOBEPXHOCTHIO

3eMiu
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8.24

[loTeHumanbHast 3HEPTUsI CKATOU NMPYKUHBI

8.25 Kunernueckas sHeprusi. Teopema 0 KHHETHUYECKOU SHEPTUH

8.26 3aKOH COXpaHEHUS MEXaHHMUECKON YHEPTUn

8.27 [TpakTuyeckue pabOTHI:
Onpenenenre cpeaHed CKOPOCTU CKOJBXKEHUsS Opycka
WM IBFDKCHHMS TIIAPUKA 110 HAKJIOHHOM TIJIOCKOCTH.
OmnpeneneHue YCKOpEHHsS Tela MPU PABHOYCKOPEHHOM
JIBMDKEHUH 10 HAKJIOHHOM TIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH MTyTH OT BPEMEHH
Ipd  PaBHOYCKOPEHHOM JIBIDKEHHWH 0e3  HavalbHOU
CKOPOCTH.
[IpoBepka THUMOTE3bI: €CIM MPU  PABHOYCKOPEHHOM
JBIDKEHNN 0€3 Ha4aIbHOW CKOPOCTH ITYTH OTHOCSITCS KaK PSIJT
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE MPOMEKYTKH
BPEMEHHU OJINHAKOBBI.
HccnenoBanue 3aBUCUMOCTUA CHJIBI TPEHHUSI CKOJBKEHUS
OT CHJIBI HOPMAJIbHOTO JIaBJICHHUS.
Omnpenenennie KO3QPUIIMEHTA TPEHUS CKOJIbKEHUS.
OmnpeneneHne >KeCTKOCTU MPY>KUHBI.
Omnpenenenre pabOTHl CWJIBI TPEHUS TPU PABHOMEPHOM
JBUKCHHUH TeJa M0 TOPU30HTAILHON MMOBEPXHOCTH.
OmnpeneneHue pabOTHl CHJIBI YIOPYTOCTH TIPH TOABEME
rpy3a C HCIOIb30BAHUEM HEIMOABMYXHOTO W TIOJIBHIKHOTO
OJIOKOB

8.28 dwusnveckre SBICHUS B TMPUPOJAC: NPUIUBBI U OTIUBBI,
nekenne 1iaHeT CoOMHEYHOW CHCTEMBI, PEaKTHBHOE
JIBIKEHUE KUBBIX OpPraHU3MOB

8.29 Texnuueckue YCTpOMCTRA: CIIUIOMETD, JTATYUKH

ITOJIOXKEHNS, PACCTOSHUS U YCKOPEHUS, PAKETHI

MEXAHHWYECKHE KOJIEBAHMA 1 BOJIHbI

9.1 KonebarenpbHoe nBukeHne. OCHOBHBIE XapaKTEPUCTUKHU
KoJIe0aHMI: mepuoj, 4acToTa, aMIUIUTyJa

9.2 MaremaTndyecknii U NpyKUHHBIA MasTHUKHU. [IpeBpainenue
SHEPTUH MPHU KOJICOATETHHOM JBUKCHHUH

9.3 3aryxatomue KkosneOaHus. BbIHyXIeHHble — KoJIeOaHMS.

Pe3onanc
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9.4

Mexanndeckre BOJHEL (CBoiicTBa MEXaHMYECKHUX BOJIH.
[IpomonbHBIE ©  TIONEpEYHBIC BOJHBL J[JIMHA BOJIHBI
U CKOPOCTb €€ pacHpoCTpaHeHHsi. MexaHHU4YECKUE BOJIHBI
B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI

9.5 3ByK. [ poMKOCTH M BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6 Wudpa3Byk U yabTpa3ByK

9.7 [TpakTuyeckue pabOThI:
Onpenenenne YaCTOTBI u nepuoza KoJieOaHuit
MaTeMaTHYECKOT0 MasgTHHKA.
OmnpeneneHUe 4acTOTHl M TMEproaa KojeOaHUH MPY>KUHHOT'O
MasiTHUKA
HccnenoBanne  3aBHCHMOCTH nepuoza  KoJjeOaHwmit
MOJIBEIIICHHOTO K HUTH T'Py3a OT JJTUHBI HATH.
HccnenoBanne  3aBHCHMOCTH nepuoga  KoJeOaHHiA
MPYKUHHOTO MasiTHHKA OT MacChl rpy3a.
[IpoBepka HE3aBUCUMOCTH nepuoaa KoJIcOaHu i
rpy3a, IOJABCIIEHHOIO0 K HUTH, OT MacChl TIpy3a
1 YKECTKOCTH NMPYKUHBI. I3MepeHne yckopeHuss CBOOOTHOTO
majeHus

9.8 du3uyecKkrue SBICHUS B TMPUPOJIC: BOCIPHUSITHE 3BYKOB
KUBOTHBIMH,  3EMJICTPSICEHUE, CEHCMHMYECKHE  BOJIHBI,
IlyHaMH, 9XO

9.9 TexHu4eckue  yCTPOMCTBA:  3XOJIOT,  HMCIHOJIb30BAHHE

yIBTpa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DJIGKTPOMAarHUTHOE TOJI€. DJEKTPOMarHWTHBIC BOJIHBI.
CBoiicTBa AIEKTPOMArHUTHBIX BOJIH

10.2 [IIxamna 3J1eKTPOMarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas Tnpupona cBeta. CKopocTh cCBerTa.
BostHOBBIE CBOMICTBA CBETA

10.4 [TpakTuyeckue pabOThI:
N3ydeHune CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C ITOMOIIBIO
MOOHIIBHOTO TeneoHa

10.5 dusnyecKue SBJICHUS B MPUPOJIC: OMOJOrMYECKOe NCHUCTBUE

BUIUMOIrO,  yJIbTPaQHUOJIETOBOIO U  PEHTTEHOBCKOTO
U3IIy4eHU N
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10.6 TexHnueckue yCTpOICTBA: HCITIOJIb30BaHUE

AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
11 CBETOBBIE SBJIEHUA

11.1 JlyueBas moznensb cBera. MIcTouHMKHM cBeTa

11.2 [IpssMOIMHENHOE PacIpOCTPaHEHHUE CBETA

11.3 Otpaxenue cBeta. [mockoe 3epkaso. 3aKOH OTpaKEHUs CBETa

11.4 [Ipenomiienne cBeta. 3aKkoH mpenomiieHUs cBera. [lomnHoe
BHYTPEHHEE OTPaKEHUE CBETA

115 Jlunza. Xop ayueii B JIMH3E

11.6 OnTtuyeckas  cucrema  (oToammapara,  MHUKpPOCKOIMaA
U TeJeCKoIa

11.7 ['ma3  kak  onTuyeckas  CUCTEMA. bim3zopykocTh
U JaJIbHO30PKOCTh

11.8 Paznoxxenne Oenoro cBera B crnekrp. OmbiTel HbroTOHA.
CrnoxeHure CrieKTpajJbHBIX I[BETOB. Jlucnepcus cBeTa

11.9 [TpakTuyeckue pabOThI:
HccnemoBanne 3aBUCHMOCTH yrjla OTPAXCHHUS CBETOBOTO
Jyda OT yrjia majcHusl.
M3ydeHne  XapakTEepHCTHK  HW300paXeHUS  MpeaMmera
B TJIOCKOM 3€pKajie.
HccnenoBanre 3aBUCMMOCTH yrila MPEIOMJICHHS] CBETOBOTO
Jy4a OT yriia majeHusl Ha TPAHUIIE «BO3IYX — CTEKIIO».
[Tomydenne n300paskeHU C TOMOIIBIO COOUPAIOIIECH JIMH3HI.
Omnpenenenne (HOKYCHOTO PaCCTOSIHUS U ONTUYECKON CHJIBI
coOuparouiei JIMH3bI.
OnbITHI IO Pa3I0KEHUIO OEJIOro CBETa B CHEKTP.
OneIThl 1O BOCHPHUATHIO IIBE€TA TNPEIMETOB TIPH HX
HaAOJTIOICHUH Yepe3 IIBETOBBIC (PHITBTPHI

11.10 dusnueckue ABIEHUs B pupoze: 3aTMeHus ConHia u JIyHbl,
I[BETa TeJl, ONTUYECKUE SIBJICHUs B aTMocdepe (IBET HeOa,
pedpakius, paayra, MUPax)

11.11 TexHuueckue ycTpoucTBa: OUYKH, MEPUCKOI, (hoToarmapar,
ONTUYECKHE CBETOBO/IBI

12 KBAHTOBBIE ABJIEHUA

12.1 OmnsiTel Pezepdopna v mianerapHas Mojaens aroma. Mojenb

aroMa bopa
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12.2

Hcnyckanue © TMOIJOLIEHHWE CBeTa arToMoM. KBaHTEHL
JIuHenyaTple CIIEKTPBI

12.3

PanuoaktuBHOCTE. Asb(a-, OeTa- U TaMMa-u3IydeHus

12.4

Crpoenne aTtomMHOro sijgpa. HykinoHHas monelnb aTOMHOIO
anpa. M3oronsl

12.5

PagmoaxktuBHbie mpeBpamenus. llepuoxg momypacnana
aATOMHBIX SJIEp

12.6

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUSI 3apsIOBOrO
¥ MaCCOBOI'0 YHCEI

12.7

3Hepr1/151 CBsI3W aTOMHBIX AJCP. CBs13b MacChHl U 9HCPIrun

12.8

Peakmun cuHTE3a W nmencHus sjep. VMcTouHWKHM sHEpruu
CouHIiia u 3Be31

12.9

Snepnas sHepreTuka. /[encTBue paiuOaKTUBHBIX U3JTYYEHUN
Ha KUBbIE OPTraHU3MBbI

12.10

[TpakTueckue paboOTHI:

HaOmronenue  CIUIOMIHBIX U JIMHEHYAThIX  CIEKTPOB
U3ITY4EHHUS.

HccnenoBanue TPEKOB: H3MEPEHHE DSHEPrUM  YaCTHIIbI
0 TOPMO3HOMY TyTH (110 oTorpadusim).

W3mMepenue paiioakTUBHOrO (poHa

12.11

dusnyeckue  ABICHUS B IPUPOAE:  €CTECTBEHHBIN
pPaAroOaKTUBHBIN (OH, KOCMUYECKUE JIy4d, PaJMOAKTHUBHOE
U3JIy4YCHUE IIPUPOIHBIX MHHEPAOB, JEUCTBUE
PaayOaKTUBHBIX U31y4YE€HUIM HA OPraHU3M YEJIOBEKA

12.12

TexHuuyeckue ycTpoucTBa: CIIEKTPOCKON, WHMBUAYAIbHBIN
03UMETp, kamepa Bunbcona
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INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPAEMBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOI OBPA3OBATEJBHOM TPOT'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA3OBAHMA U JIEMEHTOB COAEPKAHUS 110 PU3UKE

Jlis mpoBesieHUsT OCHOBHOI'O TOCYAApCTBEHHOI'O 3K3aMeHa Mo (u3uke (manee —
OI'D no ¢u3uke) UCHoab3yercs nepeueHb (Koau(PuKaTrop) MpoBepseMbIX TpeOOBaHUN
K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTEJIbHOI MPOrpaMMbl OCHOBHOI'O OOLIETO
00pa30BaHUs U JIIEMEHTOB COJIEPIKAHUS.

IIpoBepsiembie Ha OI'D no pusuke TpedoBaHMS K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeJIbHOW MPOrpaMMbl OCHOBHOI 0 00111ero 00pa3oBaHusA

Kon
IPOBEPSEMOT0
TpeOoBaHUs

[TpoBepsieMble TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM
0O0CBOCHHUS OCHOBHOM 00pa30BaTEIIbHON IMPOrpaMMbl OCHOBHOT'O
obmero odpazoBanus Ha ocHoBe PI'OC

1

[Tonumanue poiau GU3NKU B HAYIYHOM KapTHHE MHUPA;
c(hopMUPOBAHHOCTb 0A30BBIX MPEJCTABICHUN O 3aKOHOMEPHOM CBS3H
Y MI03HABAEMOCTH SIBJICHHH MIPUPOJIBI, O POJIH SKCIIEPUMEHTa B (PH3HUKE,
0 CHCTEMOO00Opa3yroIel poau (PU3UKU B pa3BUTHH €CTECTBCHHBIX HAYK,
TEXHUKHU U TEXHOJIOTH, 00 SBOJIIOIUHU (PU3UYECKUX 3HAHUN U UX POJIH
B IICJIOCTHOM €CTECTBEHHOHAy4YHOW KapTUHE MHUpa, O BKJIAJIE
POCCUICKMX W 3apyOekKHBIX YYEHBIX-(DU3UKOB B pPa3BUTHE HAYyKH,
OOBSICHEHHE TIPOLIECCOB OKPY)KAIOIIETO MHUpPa, Pa3BUTHE TEXHUKH
1 TEXHOJIOT UM

3HaHMS O BHMJAX MaTepuu (BELIECTBO U MOJE), O ABMXKEHHUU Kak
croco0e CyIeCTBOBaHUS MaTEPUH, 00 AaTOMHO-MOJIEKYJIIPHON TEOPUU
CTPOCHHUS BEIECTBA, O (PU3MUECKON CYIUTHOCTH SIBICHUI MPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHUE Pa3JINyYaTh SIBJICHUSA 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB
U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE (PU3HYECKOE
SBJICHUE,;

YMEHHE pacrlo3HaBaTh MNPOSBICHUE U3YUYEHHBIX (GU3NUYECKUX SIBJICHUIM
B OKpYXKAalollleM MHUpPE, BBbIACIAS HUX CYLICCTBEHHBIE CBOMCTBA
(mpu3HaKHK)

Bnagenune ocHOBaMHM MNOHATUMHOIO ammnapara M CUMBOJMYECKOTO
s3bIKa (PU3UKHU ¥ UCTIOB30BAHUE WX JIJISl PEIlIeHUs Y4eOHbIX 3a/1a4;
YMEHHE XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SBICHUS
U TIPOILIECChl, HCMOJb3yd (PyHIaMEHTaIbHbIE UM JIMIUPUUYECKUE
3aKOHBI
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YMeHue onuchiBaTh HN3YUCHHBIC CBOMCTBA T U (1)I/IBI/I‘ICCKI/IC SABJICHUA,
HCIIOJIb3Y: (1)I/IBI/ILICCKI/IC BCJIMYMHBI

Brnagenne ocHOBaMHM METOAOB HAyYHOrO TO3HAHHS C YYETOM
coOroieHus MpaBuil 0€30MMaCHOT0 TPyJa:

HaOmoneHne (GU3NYECKUX SIBJICHUI: YMEHHUE CaMOCTOSITEIbHO
coOupaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W3 JaHHOrO Habopa
000pyIOBaHMS 110 UHCTPYKIIMH, OTIMCHIBATH XOJI OMBITa U 3alUChIBAThH
€ro pe3yabTaThl, (HOPMYIUPOBATH BHIBOIHI,

IIPOBEICHNE TIPSIMBIX U KOCBEHHBIX U3MEPECHUI (PU3NUSCKUX BEITHYHH:
YMEHHE TMJIaHUPOBaTh HW3MEpPEHHS, CaMOCTOSTENLHO COOMpPAaTh
OKCIIEPUMEHTAJBHYI0 yCTAaHOBKY TI0 HWHCTPYKIIMH, BBIUYUCIATH
3HaYeHWE BEIMYMHBI W aHAIM3HPOBATH IOJYYCHHBIC PE3YJIbTaThI
C YU4ETOM 33JJaHHOM MOTPEIIHOCTH Pe3yIbTaTOB U3MEPEHHII;
NPOBEACHUE HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  MCCIEIOBAaHUIA;
CaMOCTOATENIFHO  COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY
U TIPOBOJUTH UCCIICIOBAHWE 110 WHCTPYKIUH, TPEACTABIATD
MOJIYUCHHbIE 3aBUCUMOCTH (PU3NYECKUX BEJIWYUH B BHJIC TaOJIHII
U TrpauKoOB, YUYUTHIBATH MOTPEUIHOCTH, JEJaTh BBIBOJBI IO
pe3ysbTaTaM MCCIEIOBaHUS

[lonumanue  XapakTepHBIX  CBOMCTB  (PU3MYECKUX  Mojese
(MaTepuanbHas TOUKa, aOCOJIIOTHO TBEPAOE TEJIO0, MOJAEIU CTPOEHUs
ra3oB, XHJKOCTEM W TBEPABIX TEJ, IUIAHETapHas MOJEIb aroMma,
HYKJIOHHAs MOJIeJb aTOMHOIO sijpa) U YMEHHUE MPUMEHATh HUX
JUTsl OOBsICHEHUST (PU3UUECKUX MPOLIECCOB

YMeHne oOBICHATh (PU3MYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM
YUCI€ W B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBIISATh NMPUYUHHO-CIICCTBEHHBIE CBSA3U
U CTPOUTH OOBSICHEHUE C OTIOPOM Ha U3YUYEHHbIE CBOMCTBA (PU3HUECKUX
SIBJICHUH, (DU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETU

YMeHue pemath pacueTHble 3agadu (Ha Oaze 2—-3 ypaBHEHUN),
UCIIONIb3Ysd 3aKOHBI U (OpMYJbI, CBS3bIBaIOIIME (PU3MYECKUE
BEJIMYMHBI, B YACTHOCTH, 3aIlMCBIBATh KPATKOE YCJIOBUE 3aJ1ayH,
BBISIBIIATH HEJOCTAIOIIME JaHHBIE, BHIOMpATh 3aKOHBI U (POPMYJIBI,
HEOOXOAUMBIE JJI €€ PEIICHUs, UCIOIb30BaTh CIIPABOYHBIC JIaHHBIE,
MPOBOJAUTH PACUYEThl M OLEHUBATH PEAITMCTUYHOCTH MOJY4YEHHOIO
3Ha4YeHUsl (PU3NUECKON BEJIMUMHBI; YMEHHE ONpPEACsaTh Pa3MEPHOCTh
(bu3nUecKol BETUYUHBI, TOJTYYCHHOW MPU PEIICHUH 33]1a4U

YMeHue XapakTepu3oBaTh MPHUHIMUIIBI  JEUCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHUCJE OBITOBBIX NMPUOOPOB, M IPOMBIILUIEHHBIX
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TCXHOJIOTHICCKUX ITPOHCCCOB IO MX OIIMCAHUIO, HCIIOJIb3YA 3HAHUA
O CBOMCTBax (1)I/IBI/ILICCKI/IX SIBICHUU H HCO6XOI[I/IMI>I€ (1)I/IBI/ILICCKI/I€
3dKOHOMCPHOCTH

10

YMeHue  UuCnoib30BaTh  3HAHUS O  (PU3BMYECKUX  SIBIICHUAX
B TIOBCEHEBHOW >KM3HM i oOecriedyeHuss  0€30MacHOCTH
npu oOpamieHuu C OBITOBBIMU MPUOOpAMH H  TEXHUYECKUMH
YCTPONCTBAMHU, COXPAHEHUSI 3JI0POBbS U  COOJIIOJICHHS HOPM
HKOJIOTHYECKOTO TIOBEJCHUS B OKPYXKAIOIIEeH cpefe; MOHWMaHUe
HEOOXOUMOCTH TIPUMEHEHUS JTOCTIKCHHH (DU3MKU W TEXHOJOTHUH
JUTS palliOHAIBHOTO TTPUPOOIIOIB30BAHMSI

11

OneIT ToMCcKa, TPeoOpa3oBaHUS W MPEACTaBICHUS WH(OpMauu
bu3nyuecKoro cojepxaHusi C KCHOJIb30BaHUEM HHPOPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH;

YMEHHE OIICHUBATh JOCTOBEPHOCTb IMOJY4EHHOW UH(MOpMALINH
Ha OCHOBE UMEIOIINXCS 3HAHUI U JONOJHUTEIbHBIX UICTOYHUKOB;
YMEHUE HUCMOJIb30BaTh MPU BBHIMOJIHEHUU Y4€OHBIX 3aJlaHUM HAy4HO-
NOMYJIAPHYIO JUTEpaTypy (GU3HMYECKOrO COACP)KAHUS, CHPABOYHBIC
Marepuabl, pecypcbl cetu HTEepHET;

BJaJicHHe 0a30BBIMU HaBBIKAMU TMpeoOpa3oBaHUsl HUHPOPMALUU
M3 OJHOM 3HAKOBOM CHCTEMBI B JpPYI'yl0; YMEHHE CO3/1aBaTh
COOCTBEHHBIE TIMCBMEHHBICE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(OPMAIINH 13 HECKOIBKUX UCTOYHUKOB

IlepeyeHb 3J1eMEHTOB colepxkaHNs, MpoBepsaeMbix HA OI'D no ¢pusnke

Kon [IpoBepsieMblIid 3JIEMEHT COIEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
1.1 Mexannueckoe aBwxkeHue. MarepuanbHas Touka. (Cucrema oTcyera.
OTHOCUTEIBHOCTD JBUKECHHUS
1.2 PaBHOMepHOE M HepaBHOMEpHOE ABMKEeHUE. CpenHsisi ckopocTh. Dopmyna
JUUISL BBIYUCJIEHUS CPETHEN CKOPOCTH:
S
V=—
t
1.3 | PaBHOMepHOE TpSIMOJIMHEHHOE JBM)KEHHUE. 3aBUCUMOCTh KOOPJWHATHI Tela

OT BpCMCHH B CJIy4aC PaBHOMCPHOI'O HpHMOHHHeﬁHOFO JABUXKCHMU A

X(t) = Xo + Vi,
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['paduku 3aBUCUMOCTH OT BPEMEHH I MPOEKIHH CKOPOCTH, MPOCKIIHH
IIEPEMELLECHUs], IIyTH, KOOPAMHATBHI IIPU PABHOMEPHOM IIPAMOJIUHEUHOM
JBUKCHUU

1.4 3aBUCUMOCTh KOOPJIMHATHI T€JIa OT BPEMEHHU B CIy4a€ PaBHOYCKOPEHHOTO

MPSIMOJIMHEWHOTO JABUKCHUSI:
t2
X(t) =%, +V,,t+a, -—.
2
dopmyIbl A1 POEKITUU TIEPEMENICHHS, TTPOSKIIMH CKOPOCTH M TIPOEKIINH
YCKOPEHHSI TIPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUYKCHUU:
t2

s (t)=v,,-t+a, ey
v, (t)=v,, +a,-t,
ax(t) = const,
V2X2 - le2 = 2axSx.
['padmky 3aBUCHMOCTH OT BPEMEHH I NMPOCKIIMHM YCKOPEHHMS, MPOCKITUU
CKOPOCTH, TIPOEKIIMH TIEPEMEIICHUS, KOOPIUHATEI TIPH PaBHOYCKOPECHHOM
MPSIMOJIMHEWHOM JBUKEHUU

1.5 CBoOoanoe nageHue. @opmyIibl, OMUCHIBAIOIINE CBOOOIHOE MaJICHUE Telia
0 BEPTUKAJH (JIBI)KCHUE TEJIa BHU3 WM BBEPX OTHOCUTEIHHO MTOBEPXHOCTH
3emimn). ['paduku 3aBUCUMOCTH OT BPEMEHHM [JIsl MPOCKIIUU YCKOPEHHS,
MPOSKIIMM CKOPOCTH ¥ KOOPAWMHATHI TPU CBOOOJHOM TMAJCHUH TeJa
M0 BEPTUKAIA

1.6 | CkopocTh paBHOMEPHOTO NBHKEHHUS TEla MO OKPYXHOCTH. Hampamnenue

CKOpOCTH.
dopmyna sl BBIYUCIEHUS CKOPOCTH Yepe3 Paaryc OKPYKHOCTU U TIEPHOJ]
oOparieHus:

27R
vV="or,
T

HGHTPOCTpeMI/ITeJIbHOe YCKOPCHHUC. HaHpaBJ'IeHI/Ie OCHTPOCTPCMHUTCIILHOI'O
YCKOPCHHU:. CDOpMYJ'Ia JJIA BBIYUCJIICHUA YCKOPCHUA!

V2

&=g"

dopmyna, CBA3BIBAIOIIAS IEPUOJ] M YACTOTY OOpallEHUS:
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1.7 Macca. [InotHoCTh BemiecTBa. @opMyria Jis BBIYUCICHUS TITIOTHOCTHU:
_m
PTV
1.8 Cuna — BexkTopHas pusnyeckas BenuunHa. CroxeHue cuil
1.9 | SIBnenue unepuuu. Ilepsorit 3akon HeroToHa
1.10 | Bropoii 3akon HeroToHa:
F=m-a.
CoHanpaBJI€HHOCTh BEKTOpa YCKOPEHHs Tela M BEKTOpa  CHUJIbI,
JICUCTBYIOIIEH Ha TEJIO
1.11 | BzaumopeiictBue Ten. Tpernii 3akoH HproToHa:
Foa=—F.,
1.12 | Tpenue mokost U TpeHue CKoapxeHus. DopMmyna s BEIYUCICHUS MOMYIIS
CHJIBI TPEHUSI CKOJIBKECHUS:
F,=n-N
1.13 | dedopmarus Tema. Yrpyrue u Heynpyrue jaepopmanuu. 3aKOH yIpyrou
nedopmarmu (3aKoH ['yka):
F=k-Al
1.14 | BcemupHO€ TATOTEHHE. 3aKOH BCEMUPHOTO TSTOTECHHUS:
m, -m
F=G e,
Cuina TskecT. Y CKOpeHUuEe CBOOOIHOTO MaJCHUS.
dopmyna 1Ji BBIYUCICHUS CUIIBI TSKECTH BOJIM3M MOBEPXHOCTU 3€MIIH:
F =mg.
[Bmxenue nmaner BOkpyr ComHma. IlepBas kocMmuyeckass CKOpPOCTb.
HesecomocTts u neperpysku
1.15 | Ummynbce Tena — BeKTopHas ¢puznueckas BeJIU4rHa.

p=mv

NMnynbc cucrtemsl Ted.
N3menenue nmmynsca. Mmmynec cuiibl
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1.16

3aKoH COXpaHCHUA UMITYJIbCa IJIA SaMKHYTOﬁ CHUCTCMBI TCII.

p =mV, + m,V, = const.

PeakTuBHOE JABHXXCHHC

1.17

Mexanunueckast padora. @opmysia Jjisl BHIYUCICHUS paOOThI CHJIBIL:

A=Fscosa.

Mexanndeckasi MOIITHOCTD:

1.18

Kunernueckas 1 NOTEHIHAIbHAS SJHEPTUS.
@opMyna 1 BBIYUCICHUS KUHETUYECKOU SJHEPTUH:

mv?
Ek :T.

TeopeMa 0 KHHETHYECKOW YHEPTUH.

d)opMyJIa JJIA BBIYUCIICHUA HOTCHHH&J’IBHOﬁ OHCPruu TCjia, IMOAHATOIO HaA/l

3emieit:

E, = mgh

1.19

MexaHnnueckast SJHEprusi:

E:Ek+Ep.

3aKOH COXpaHEHUs MeXaHMueckoil »sHepruu. dDopmyna s
COXPAaHEHUSI MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TPEHUS:

3aKOHa

E = const.

[IpeBpailieHre MEXaHUYECKON SHEPIUU MPU HATTMYUHU CUIIbI TPEHUS

1.20

[IpocTbie MEXaHU3MBI. «30J0TOE MPABUIIO» MEXAHUKHU.
Prrgar. MomMeHT CHIIEL:

M = FI.

YcnoBue PAaBHOBCCHA pbIdyara:

M1+ Mo+ ...=0.

[ToaBY>KHBIN U HENOABYKHBINA OJIOKU.

J— A_IOHC?)Haﬂ
KIIJI npocThIX MEXaHU3MOB, | = A

aTpavyCHHas

91



1.21

JlaBneHue TBEpIOro TENA.
dopmyiia Ui BBIYMCICHUS JaBJICHUS TBEPAOrO TEa:

JlaBnenue raza. AtTmocdepHoe AaBleHHUE.
IM'mapocraTrueckoe 1aBieHUE BHYTPH KUIKOCTH.
dopMmyra aJi BEIYUCICHUS JaBJICHUS BHYTPU KUJIKOCTH:

p =pgh+p,,

1.22 | 3akon Ilackans. ['mapaBnuueckuii mpece

1.23 |3akon Apxumena. dopmyna nansi onpeAesieHHs] BBITAIKUBAIONICH CHUIIBI,
JENCTBYIONIEH Ha TeJo, MOrPYKEHHOE B JKUJIKOCTh WUJTU Ta3:
FApX. =pgV.
YcnoBue nnaBanus tena. [naBanne cyqoB M BO31yXOILUIABaHUE

1.24 | Mexanuyeckue kojieOaHus. AMIUTUTYJA, MEPUOJ W YacToTa KOJeOaHMIA.
dopmyna, cBA3BIBAIONIAS YACTOTY U NEpUO Kosiebanuii: V = T

1.25 |Maremarnueckuii W TPYKUHHBIA MasTHUKH. [IpeBpaienue sHepruu
MIpH KOJICOATEIIbHOM JIBUYKEHUU

1.26 | 3aryxarommue Konebanus. BeiHyX)1eHHbIe KojeOanus. PezoHnanc

1.27 | Mexanuueckue BoJHbI. [IpononabHbIe U nonepeyHbie BOJIHBI. [[1MHa BOTHBI
U CKOPOCTh PACIIPOCTPAHECHHUSI BOJHBI:
A=Vv-T

1.28 | 3Byk. I'poMKOCTh ¥ BbIcOTa 3ByKa. OTpaskeHrEe 3ByKOBOW BOJIHBI HA TPaHULIE
nByx cpea. MHdpa3Byk u ynbTpa3Byk

1.29 | IIpaktuueckue pabOThI

N3MmepeHue cpenHeil IIOTHOCTH BEIIECTBA; APXUMEIOBOM CUJIBI; )KECTKOCTHU
NPYXUHBI; KO3DPUITUEHTA TPEHUS CKOJIBKEHUS; paOOTHI CUJIbI TPEHUS, CHITBI
VIIPYTOCTH; CpeIHEN CKOPOCTH ABUKEHUS OpYCKa MO0 HAKJIOHHOM MIIOCKOCTH;
YCKOpEeHHUsI Opycka HpH ABMXKEHHHM IO HAKJIOHHOW IUIOCKOCTH; YacCTOThI
U mepuojia KojiebaHUM MaTeMaTHYEeCKOTO MasiTHUKA; YacTOThl M Tepuojaa
KoJiecOaHUW TMPYKMHHOTO MAasITHHUKA; MOMEHTa CHJIbI, JEHCTBYIOIIETO
Ha pbluar; paboOThl CHJIBI YINPYrOCTH MPU TOABEME TPy3a C MOMOIIBIO
HEMOJBIKHOTO 0JI0Ka; paboThl CHIIBI YIOPYrOCTH TPH TOIBEME Tpy3a
C TIOMOIIIBIO MTOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CUJIBI OT 00BEMa MOTPYKEHHOM
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YacTU Tejla U OT IUIOTHOCTH KHIAKOCTH; HE3aBUCUMOCTH BBITATKHUBAIOIICH
CUJIBI OT MAacChl TENa; CUJIbI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMalbHOTO
JABJICHUSI W OT pOJla MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOIIEH
B IIPY>KUHE, OT CTETEeHU JedopMalliy MPY>KUHbI; YCKOpEeHUs Opycka OT yria
HaKJIOHA HamNpaBJAIONIeH; mepuona (4acToThl) KOJIEOAHHN HUTSHOTO
MasiTHUKA OT JJIMHBI HUTH; TIEpUOJa KoJeOaHUW MPY>KUHHOTO MasTHUKA
OT MAaccChl Tpy3a M ECTKOCTU MNPYKHHbBI; UCCIEIOBAHUE HE3aBUCUMOCTH
neproja KoueOaHuii HUTSTHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka ycnoBusi paBHOBECHS pblyara

1.30

@u3nuecKkue SBJICHUS B IPUPOJEC: MPUMEPHI JBUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOW IPUPOAE, NECUCTBUE CHIIBI TPEHHUS
B IIPUPOJIEC U TEXHUKE, IPWINBBI U OTIUBBI, JABMKEHUE IUTaHET CONMHEYHON
CUCTEMBI, PEAKTUBHOE [BW)KCHUE >KMBBIX OPraHU3MOB, pbIYard B TeEJE
YeNioBeKa, BIUSHUE aTMOC(HEPHOT O IaBJICHUS Ha KUBOW OpraHu3M, IJIaBaHHe
pbIO, BOCIHPHUSTHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, IIyHaMH, 3XO

1.31

TexHuueckre yCTpONCTBA: CIIUIOMETP, JATYMKH TOJOXKCHHS, PAaCCTOSHUS
U YCKOPCHHMS, JTUHAMOMETpP, MOIIMITHUKH, PAKEThl, PbIYar, IOIBUHBINA
U HCTOJBIKHBIN OJIOKH, HAKJIOHHAS IUIOCKOCTh, IPOCTBIC MEXaHH3MBI
B OBITy, cooOmarmmecs COCYIbl, YyCTPOHMCTBO  BOJOIPOBOJA,
THAPABIMYCCKUN TIpecc, MaHOMETpP, OapoMeTp, BBICOTOMEp, IOPIIHEBOM
HAcoC, apeoMeTp, OXOJIOT, HCIOJIb30BaHUE YiIbTpa3Byka B  OBITY
U TCXHHUKE

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJSIPHO-KMHETHUECKOW TEOPUU CTPOCHHUS
BeliecTBa. Mozenu TBEpIOro, KHAKOTO M Ta3000pa3HOr0 COCTOSHUMN
BeniectBa. Kpucrannuueckue u amopdHsbie Tena

2.2

JBwxenne wyactul BemiecTBa. CBsi3b  CKOPOCTH JBMKEHUS YaCTUIL
c Temneparypoi. bpoyHoBckoe aBuxenue, muddy3us

2.3

CMmauuBaHue u KallTWJUIAPHBIC SABJICHUA

2.4

TenmoBoe pacnpCHUC U CKAaTUC

2.5

TennoBoe paBHOBECHE

2.6

Buyrpennss sHeprusi. Pabora u Teronepenaya Kak crocoObl M3MEHEHUS
BHYTPEHHEN SHEPIUU

2.7

BI/II[I)I TCILIOIICpCAaUn: TCINIOIIPOBOAHOCTb, KOHBCKIH:A, U3JIYUCHHUC

2.8

HarpeBanne wu oxmaxaenue Ttein. KoaudecTBO TEIUIOTHL Y IeJIbHAS
TEIJIOEMKOCTD:
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Q =cm(t2 — t)

2.9 | 3akoH coxpaHEHUS YHEPIHH B TEIJIOBHIX Mpolleccax. Y paBHEHUE TEIIOBOTO
OanaHca:
Qi+Q2+..=0
2.10 | Ucmapenne u koHjeHcamus. V3MeHeHre BHYTPEHHEH SHEPruu B Ipoliecce
ucrapeHuss U KouaeHcanuu. Kumnenwe XKugakocTu. YAelbHas TeruioTa
napooOpa3oBaHMUS:
L=—
m
2.11 | BnaxxHocTh BO31yXa
2.12 |[InaBnenne u KpucCTaIM3anus. V3MeHeHHWe BHYTpPEHHEH DSHEpPruu
MIpY MJIABJICHUU U KPUCTAILTU3ALMY. Y IeTIbHAs TETJI0Ta MIaBJICHHUS:
A=—
m
2.13 | BHyTpeHHsisi 2HEprus CropaHvs TOIUIMBA. YJelbHas TEIJIOTa CropaHus
TOTLITUBA!
q=—
m
2.14 | Ilpunuumns! paboTsl TeroBbix asurareneid. KII/] TermoBoro auraresns
2.15 | IlpakTuueckue paboThl
W3mepenne  ynenbHOW  TEIUIOEMKOCTH — METAUIMYECKOro  IMIIMHIPA;
KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOW TeMIEpaTyphl
(GUKCHUPOBAaHHON MacCchl, B KOTOPYIO OIYIIEH HArpeThlii IHJIAHID;
KOJIMYECTBA TEIUIOTHI, OTJJAHHOTO HATPETHIM LMJIMHIPOM, MOCTIE OMYCKaHUS
€ro B BOAy KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIbHON BIAKHOCTH BO3YyXa;
yIIeNIbHOM TETUIOTHI MIJIaBJICHUS JIbA.
HccnenoBanrue n3aMeHeHUs] TEMIIEPATyphl BOJIbI MPU PA3IUYHBIX YCIOBUSIX;
SBJICHUS TEIIOOOMEHA MpPU CMEIIMBAHUM XOJOJHONM W TropsyYed BOJBI,
mporiecca UCrapeHus
2.16 | dusnyeckue SABIEHUS B TIPUPOJE:  TOBEPXHOCTHOE  HATSKCHHE
U KanwUISIpHBIC SIBJICHUS B MPHUPOJIE, KPUCTAJUIBI B MPUPOJE, U3ITyUCHUE
Comnuna, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHHE POCHI,
TyMaHa, HHesl, CHera
2.17 | TexHuveckue YCTPOWCTBA: KANWUISAPHl, TMPUMEPH  HCIOJIH30BAHUS

KPHUCTAJUIOB, HUJKOCTHBIA TEPMOMETp, MAaTUYUK TEMIIEPATypbl, TEPMOC,
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CUCTEMA OTOIUIEHUS TOMOB, THTPOMETPBI, ICUXPOMETP, NapoBas TypOUHA,
JIBUraTellb BHYTPEHHETO CrOPaHUs

DOJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1

DnekTpusanys Tell. [[Ba BUaa 3JIEKTPUYECKUX 3apsAIOB

3.2

B3anmopelicTBue 3apsskeHHBIX Ted. 3akoH Kynona

3.3

3aKoH COXpPaHCHHUA JJICKTPHUICCKOI'O 3apAaaa

3.4

DnekTpuueckoe nojie. HampskeHHOCTh 3ieKTpuueckoro mnoss. IlpuHiun
CYINEpPHO3UIINHU IJIEKTPUUECKUX MoJiel (Ha Ka4eCTBEHHOM YPOBHE)

3.5

Hocurenn QJICKTPHUYCCKHUX 3apsaoB. I[CﬁCTBI/Ie QJICKTPUYICCKOI'O II0JIA
Ha 3JICKTPUUCCKUEC 3apAabl. HpOBOI[HI/IKI/I U JUBJICKTPUKH

3.6

ITocTossHHBIN 3NEKTpUUECKUI TOK. JleCTBUS 3yieKTpuueckoro Toka. Cuia
tToka. Hanpsikenue.

4

~t

3.7

DNEKTPUUECKOE COMPOTUBRIIEHHUE. Y JEIBHOE AJIEKTPUUECKOE COITPOTUBIICHUE:

R=2
S

3.8

3akoH Oma jJ1 ydacTKa 3JEKTPUUIECKOM LEenu:

3.9

ITocnenoBarenbHOE COCTMHEHUE ITPOBOAHUKOB:

li=lh;U=U1+Uz;, R=R1+ Ra.
HapaﬂHeHBHOC COCAUHCHUC ITPOBOAHUKOB PABHOT'O COIIPOTHUBJIICHUS:

U1:U2;|=|1+|2;R:%-

CmMmerianHbIC COCAMHCHU IIPOBOAHUKOB

3.10

PaboTa 1 MOIITHOCTB AIEKTPHUIECKOTO TOKA.

A=U-1-tP=U"1

3.11

3akoH Jxoyns-Jlenna:

Q:|2'R‘t
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3.12

OneiT Opcrena. MarHuTHOE 1ose NpsIMOro MPOBOJHUKA ¢ TOKOM. JIMHUM
MarHuTHOU UHAYKIIMH

3.13 | MarauTHOE TOJIe MOCTOSHHOTO MarHuTa. B3amMomelcTBHE MOCTOSHHBIX
MarHuTOB

3.14 | [leiicTBre MarHUTHOTO TIOJISI HA IPOBOJIHHUK C TOKOM

3.15 | Onwitel @apazes. SIBneHue aneKTpoMarauTHON nHayKuM. [IpaBuio Jlenna

3.16 | IIpakTudeckue padOTHI
W3mepenne 5SIEKTPUUECKOrO0 COMPOTUBICHHUS PE3UCTOPA; MOIIHOCTH
AIIEKTPUUECKOT0 TOKA; pabOThI AJEKTPUUECKOr0 TOKA.

HccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B IMPOBOJHHUKE
(pe3ucTopbl, JIaMIo4yka), OT HampsDKEeHUs Ha KOHIAX IPOBOJHUKA,
3aBHCHUMOCTHA CONPOTUBIEHUS OT JJIMHBI TPOBOJAHHMKA, IUIOMIATU €ro
MOMNEPEYHOT0 CEUEHHUS U YIEIIbHOTO COMPOTUBIICHUS.

[TpoBepka npaBuiia TUIS AIEKTPUYECKOTO HaTPSHKCHUS
IpU TOCJIEOBATEILHOM COEAMHEHUU MPOBOAHHUKOB; MpPaBHUa IS CHIIBI
ANIEKTPUYECKOTO TOKa TMpPU TapauieTbHOM COEIUHEHHWU MPOBOJHUKOB
(pe3ucTophl U JaMITOYKa)

3.17 | ®usnueckue SBICHUS B MPHUPOJE: IIEKTPUUECKHUE SIBICHUS B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE Toje 3emid, apend
MOJIIOCOB, POJIb MAarHUTHOTO TOJNS JUIA JKU3HH Ha 3emiie, TMOJSIPHOE
CUSTHUE

3.18 | Texuuueckue yCTpOWCTBA: DJEKTPOCKOI, aMIIEPMETP, BOJILTMETP, PEOCTaT,
CUCTYMK DJCKTPUYECKOM HHEPTUH, DIIIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTebHbIC AIEKTPONPHUOOPHI (mpumepsbl), AIEKTPUUECKUE
MPEIOXPAHUTEIH, IIEKTPOMArHUT, JJICKTPOJBUTATENh MOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKa

3.19 | DnextpomarauTHbIe BoJHEL. [1Ikanma 31eKTpOMarHuTHRIX BOJTH

3.20 | JlyueBas monenb cBeta. [IpsimonuHeliHOe pacpoCTpaHEeHHE CBETa

3.21 | 3axoH oTpaxkeHus cera. [Imockoe 3epkaso

3.22 | I[Ipenomiienue cBeta. 3aKOH MPEIIOMIICHUS CBETA

3.23 | Iucnepcus cBera

3.24 | Jlunza. Xon nmyuyedt B smH3e. DOKYCHOE paccTosHME JHH3BL. OnTHYecKas
CHJIa JIMH3BI:

D=1/F
3.25 |I'nma3 kak ontuueckas cucrema. Onrudeckue npudopbl
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3.26

[IpakTryeckue paboThI

N3mepenne onTu4eckoi Cruiibl COOMparoliel JMH3bL; (POKYCHOIO pacCTOSHUSA
coOuparoieil JMH3bl (MO0 CBOWCTBY paBEHCTBA pa3MEpoB IMpeAMETa
U u300pakeHus, KOrja MpeAMET paclojokeH B JBOHHOM (okyce),
IIOKA3aTeJIs TPEIOMIIEHUS CTEKJIA.

HccnenoBanue cBOMCTBA H300paXeHUs, IMOJIYYEHHONO C IOMOILbBIO
coOuparonieil JTMH3bIl, U3MEHEHHS (DOKYCHOTO PACCTOSIHUS ABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIJla IPEJIOMIJIEHUsI CBETOBOI'O Jiyda OT yIJla HaJeHus
Ha TPaHMIIE «BO31YX — CTEKIIO»

3.27 | ®usnueckue sBieHUA B npupone: 3arMeHuss Connua u JlyHbl, 11BeTa Ted,
ONTUYECKUE SIBJICHUA B aTMOocdepe (1BeT Heba, pedpakiius, pajayra, MUPax)

3.28 | Texnuueckue yCTpPOMCTBA: OYKM, MEPUCKOMN, (oToammapar, ONTHUUYECKHUE
CBETOBO/IbI

4 KBAHTOBBIE ABJIEHUS

4.1 PamnoaktuBHOCTE. Anbda-, Oera-, ramma-m3nydeHus. Peaknuum amboa-
u Oera-pacnajga

4.2 Omneitel Pesepdopna mo paccesnuro anbda-yactuil. [lnanerapHas Monaennb
aToma

4.3 CocrtaB aToMHOTO s/1pa. M30TOIbI

4.4 | [lepuon monypacmnaaa aTOMHBIX siIEP

4.5 | SlnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apSA0BOT0 M MAaCCOBOTO YHCE

4.6 ®duznueckue SBICHUS B MPUPOJE: €CTECTBEHHBIA PAaJMOAKTUBHBIN (HOH,
KOCMHUYECKHE Jy4H, PaTuOAKTHBHOE HW3IYyUCHHE MPHUPOTHBIX MUHEPAJIOB,
JIEUCTBUE PAIMOAKTUBHBIX U3Ty4YEHUN HA OpPraHU3M 4YesloBEeKa

4.7 | TexHMuecKHE YCTpPOWMCTBA: CIEKTPOCKOI, HWHIWBUIYAIbHBINA JIO3UMETP,

KaMepa BI/IJ'II)COHa, AACPHAA DOHCPICTHUKA
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