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denepanpHas padboyas mporpaMma 1o ydeoHomy mpenmery «Dusnkay (0a30BbIN
ypoBeHb) (mpeaMmeTHas o0nacTh «ECTeCTBEHHO-HAaydHbIE TIPEAMETHD») (Haiee
COOTBETCTBEHHO — MPOrpaMma 1o pu3uke, PU3nkKa) BKIIOYAET MOSICHUTENbHYIO 3aIUCKY,
coJiepkaHre OOydeHUs, TUIAaHUPYEMbIe Pe3yJbTaThl OCBOCHUS MPOrpaMMbl MO (DU3UKE,
TEMaTU4YeCKOe TUIAaHUPOBaHUE, TiepeueHb (KoAuUKaTOp) pacipeIeIeHHbIX M0 Kiaccam
MPOBEPSIEMbIX TPEOOBAHHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0OOpa3oBaTeIbHOMU
MpPOrpaMMbl OCHOBHOT'O OOIIEro o0pa3oBaHUs U DJEMEHTOB COJEp)KaHUs MO (U3HKE,
nepeueHb (KoaudukaTop) MPOBEPSIEMBIX TpeOOBaHWUN K pe3yiabTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUS M DJIEMECHTOB
coJiep>KaHus 1o (hU3MKe.

MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (u3uke Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa30BaHUs COCTaBJICHA
Ha OCHOBE IOJIOKEHUU W TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE
OCHOBHOM 00pazoBaresibHON Mporpammel, npeacraBieHHbix B @I'OC OO0, a takxke
c yueToMm (enepasibHON pabodeil mporpaMMbl BOCIIMTAHUS YW KOHIICTIIIMY TTPETIOaBaHus
yueOHoro npeamMera «Pusnkay.

Cognepxanue nmporpamMMbl 1o (u3uke HampaBieHO Ha  (HOpMHUpOBaHUE
€CTECTBEHHO-HAaYYHOM IPaMOTHOCTH OOYYarOIIMXCS M OpraHu3allio U3ydeHus (QU3nKu
Ha JIeATEeTbHOCTHOM OCHOBE. B mporpamme mno (Qu3uMKe y4UTHIBAIOTCS BO3MOXKHOCTHU
yueOHOro mnpeaMera B peanusanuu TpedboBanuit ®I'OC OOO k MIaHUPYEMBIM
JMYHOCTHBIM M METaNpeIMETHBIM pe3yJibTaTaM OOY4YeHHS, a TaKXKe MEXIPEeIMETHbIE
CBSI3M E€CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB HA YpPOBHE OCHOBHOTO OOLIETro
oOpa3oBaHus.

[Iporpamma mo (u3uKe ycTaHaBIMBAET pacHpeneseHrue ydyeOHOro marepualia
no rogam oOydenus (IO Kjaccam), MpejiaraeT MPUMEPHYIO IOCIeI0BATEIbHOCTD
U3YYEHHUS] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs MPEAMETHOTO COACpPNKAHUS U ydeTe
BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIIUXCsl.

[IporpamMma no ¢usuke paspaboraHa ¢ LEIbI0 OKa3aHUS METOAMYECKON MOMOIIU
YUUTEIIO B CO3JJaHUHU pabodeil mporpaMMbl IO Y4€OHOMY TIPEIMETY.

@u3nka SBISIETCI CUCTEMOOOPA3YIONIMM JJIsi €CTECTBEHHO-HAYYHbIX Y4E€OHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB M SIBJICHUIA,
M3y4yaeMbIX XUMHUEH, Ouoyioruei, acTpoHoMue u ¢u3nveckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTUHY MHpa, NOPEIOCTABIISIET HauOojee SCHbIC
oOpa3upl NPUMEHEHUS HAaydYHOr0 METOoAa MO3HaHUsA, TO €CTh Ccroco0a MONTy4eHUs
JIOCTOBEPHBIX 3HAHUM O MUDE.

Onna w3 TWaBHBIX 3a7a4  (pU3MYEcCKOro o0Opa3oBaHUS B CTPYKType O0OIIeTro
00pa3oBaHusi COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOIN IPaMOTHOCTH U UHTEpeca
K HayKe Y 00y4Jaromuxcs.
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N3ydyenue ¢usmku Ha 06a30BOM YpPOBHE MPEIOJAraeT OBJIAJCHHUE CICAYIOIIUMHU
KOMITETEHTHOCTSIMH, XapaKTePU3YIONUMH €CTeCTBEHHO-HAYYHYIO TPAMOTHOCT:

Hay4IHO OOBSCHATH SIBJICHHS,

OILICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIC/IOBAHUS;

WHTEPIPETUPOBATh JaHHBIE W  WCIOJB30BaTh HAyYHBIE JIOKA3aTeJIbCTBA
JUTS TIOJTY4€HUST BEIBOJIOBY.

Henu n3ydenus: GpU3MKK Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHUs ONMPE/ICICHBI
B KOHIICTIIIMU TpernojaBaHus ydeOHoro mpeamera «®Dusmka» B 00pa3oBaTEIIbHBIX
Opra”u3aLusax Poccuiickoit Oenepauuy, peann3yrommx OCHOBHBIE
o011eo0pa3zoBaTeIbHbIC TPOTPAMMBI.

Henu uzyuenust pu3nKu:

NpUOOPETEHUE MHTEpeca M CTPEMIICHHS OOYYalolUMXCsl K HAYyYHOMY M3Yy4YEHHUIO
MIPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUH O HAYyYHOM METOAE MO3HaHUS U (OPMUPOBAHHE
HCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

(GopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTara HM3Yy4eHUs OCHOB
CTPOCHUSI MaTEePUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKU;

dbopMUpoBaHUE TPEACTABICHUM O poiu (GU3UKKA JJIs  Pa3BUTHUS  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE TIPEACTABICHUI O BO3MOXHBIX cepax Oyaymied mpodeccuoHalbHON
NeSITeTbHOCTHU, CBA3aHHOM ¢ (DU3MKOM, MOJITOTOBKA K JalIbHEHIIIeMy OOYYEHHIO B 3TOM
HampaBICHUH.

JlocTikeHre 3THX 1eJiel mporpaMMbl 1o (U3HKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi 00ecreunBaeTCs PEIICHUEM CIIEAYIONINX 3a/1ay:

npuoOpeTeHne 3HAHWUN O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHWYECKHUX,
TEIJIOBBIX, SJIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;

NpUOOPETEHUEe YMEHHM OMUChIBATh W OOBSCHATH (DU3UYECKUE  SIBICHMUS
C MCMOJIb30BAHUEM MMOTYYEHHBIX 3HAHU;

OCBOEHHE METO/IOB PELIECHUS MPOCTEUIINX PACUETHBIX 3a7ad C HCIOJIb30BAaHUEM
bu3nIecKX MOJIeNIel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHMM HAOMIOJaTh MNPUPOAHBIC SBJICHUS U BBINOJIHATH OIBITHI,
JabopaTopHble PaOOTBl M OKCIEPUMEHTAIBHBIE HCCIECIOBAaHUS C HCIOJIB30BaHUEM
WU3MEpPUTEIHHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOTHI ¢ UHPOpMaIuel (HU3MUECKOr0 CONECpKAHUs, BKIIIOYAs
nHQOPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHHSX (DH3UKHM, aHaINM3 W KPUTHICCKOE
OLICHMBaHUE UH(HOPMALINH;

3HAKOMCTBO cO cdepamMu mpodeCCHOHAIBHOM JICATEIBPHOCTH, CBS3aHHBIMU
C (U3HKOW, W COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHHSX
(bu3nUecKol HayKHu.

OO6miee YuCIO YacoB, PEKOMEHAOBAHHBIX JJisi M3ydeHUs (GU3MKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HefleN0), B 8 kiacce — 68 yacoB
(2 yaca B Hepeno), B 9 kinacce — 102 yaca (3 yaca B HeZENIO).
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[Ipennaraemelii B mporpamme 1o Gpu3uke nepedyeHsb J1a00paTOPHBIX padoT U ONBITOB
SBJISIETCS] PEKOMEHIATEeNIbHBIM, YUUTENb JAENAaeT BEIOOpP NMPHU MPOBEIECHUU J1a00paTOPHBIX
paboT W OMNBITOB C YYETOM HHJUBHUAYAIbHBIX OCOOEHHOCTEH 00y4aroluxcs, CIHCKa
HKCIIEPUMEHTAIBHBIX 3a/IaHHM, MTPEeIJIaraéMblX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOIO
’K3aMeHa 1o (pu3mkKe.
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COJEPXXAHUE OBYYEHUA

7 KJIIACC
Pu3uka 1 ee poJib B IO3HAHNH OKPYKAIOLEro Mupa
O®u3uka — Hayka O npupoge. SBieHus mnpupoabl. DPu3NUECKUe SBICHUS:

MEXaHNYECKHUE, TEMIIOBBIC, IJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
®uznueckue BenuunHbl. M3mepenne pusnyeckux sennuuH. Ouzndeckue npudopsl.
ITorpemHocTs n3MepeHnii MexiyHapoaHas cucreMa euHULL
Kak ¢uszuka u  Jpyrue  ecTeCTBEHHbIE HAyKM  M3Yy4aroT  MPUPO.Y.
EcTtecTBeHHO-Hay4YHBI METO/ MO3HAHMS: HAOIIOIEHHE, TOCTAHOBKA HAYYHOI'O BOIIPOCA,
BBIJIBUYKEHUE TUIIOTE3, IKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, 00BICHEHUE HAOII0AAEMOT0
sBieHus. Onucanne (U3NYECKUX SIBJICHUH C IIOMOILBIO MOJEIEH.

Jlemoncmpayuu
MexaHuyeckue, TeIIOBbIC, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUSL.
duszndeckre NpruOOPsI U MPOIEypa MPSIMbIX H3MEPEHHUN aHAJIOTOBBIM U IIU(GPOBBIM
pUOOpPOM.

Jlabopamopuvie pabomwi u onwvimol

OmnpeneneHue 1IEHBI JEICHUS KAl U3MEPUTEIHLHOTO Mprudopa.

N3mepenue paccTosHUIMA.

N3mepenne o6beMa KUIKOCTH U TBEPAOTO Teja.

OmnpeneneHue pa3MepoB MaIbIX TEJ.

N3mepenue temmepaTypbl TIPU TMOMOIIM KUIAKOCTHOTO TepMOMETpa M JaT4yHKa
TEeMIIEpPaTypH.

[IpoBenenne ncciaenoBaHus MO MPOBEPKE THUIIOTE3bI: TATLHOCTH IMOJETa MAPHKa,
MYIIEHHOT'0 TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM OOJbIIe BBICOTA MTyCKa.

IlepBoHauYa/IbHBIE CBEICHUSI 0 CTPOCHHH BelleCTBA

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mmepbl. ONbITHI, T0KA3bIBAIOIINE
JVCKPETHOE CTPOEHUE BEILIECTBA.

JIBr>xkenue yacTtull BemectBa. CBsI3b CKOPOCTHU JIBUXKEHUS YaCTHUIL C TEMIIEpaTypoil.
bpoynoBckoe nBmwkenue, nuddysus. BzanMoaeicTBiue 4acTUIl BEMIECTBA: MPUTHIKEHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHHMSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEHW M TBEPIBIX
(kpucTaUTMUeCcKUX) Tell. B3auMOCBsSI3b MEXJy CBOMCTBaMHM BEIIECTB B pPa3HBIX
arperaTHhIX COCTOSHUSAX M HMX aTOMHO-MOJEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Hab6mronenune 6poyHOBCKOTO JIBUKEHUSI.

Hab6monenune nuddyszuu.

HabGmronenune sBrneHuid, OOBSCHSAIOMIMXCS TMPUTHKEHUEM WM OTTaJIKWBAHHEM
YaCTHI] BEIIECTBRA.
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Jlabopamopuvie pabomol u onvimol
Ornenka 1ruaMeTpa aToMa METOI0M PSIOB (C UCTIONIb30BaHUEM (hoTorpaduii).
OnbITeI 1O HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
OnbITEI O OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO MIPUTSKCHUSL.

JIBUKeHre ¥ B3auMO1eHCTBHE TeJl

MexaHnnueckoe ABUkKeHHE. PaBHOMEpHOE U HEPaBHOMEPHOE ABUkKEHHE. CKOPOCTD.
CpenHsst CKOpoCTh TP HEPABHOMEPHOM JIBH>KEHUU. PacueT myTu v BpeMEeHU IBUKEHUSL.

SIBnenne nHepuuu. 3aKOH HHEepUKUHU. B3auMoieiicTBrE TeJl KaK MPUYNHA U3MEHECHUS
CKOpPOCTH ABWXKEHUS Tell. Macca kak Mepa MHEpTHOCTH Tena. [[moTHOCTH BeliecTsa.
CBs13b TJIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00beMa BEIIeCTRa.

Cua kak XapakTepUCTHKa B3auMonaeucTBusA Tei. Cuia ynpyroctu u 3akoH ['yka.
N3mepeHue cuiibl C TOMOIIBIO JUHAMOMETpA. SIBJIeHUE TATOTEHUA U cuila TskecTu. Cuiia
TSXKECTH Ha JIpyrux miaHetax. Bec tena. Hesecomocth. CrioskeHuUe CHII, HAIIPABICHHBIX
no opHol mnpsMoM. PaBHopeiicTByromas cui. Cuna TpeHus. TpeHHE CKOJIbKEHUS
Y TPEHHE NOKOA. TpeHue B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
Habnronenne MexaHn4ecKoro JBUKEHUS Tefa.
N3mepenne ckopocTr NPSIMOJIMHENHOTO IBUKCHUS.
HaGnronenue siBIeHs] MHEPLIUH.
Hab6monenrie naMeHeHus CKOpOCTH TIPU B3aUMOJICHCTBUM TEJI.
CpaBHeHUE Macc 1Mo B3aUMOJICHCTBUIO TEII.
CroxxeHue cuJjl, HalpaBJIEHHbBIX MO OAHOUN MPSIMOIA.

Jlabopamophvie pabomwi u onwvimol

OrnpesienieHre CKOPOCTH PaBHOMEPHOTO ABMIKEHHUS (IIapyKa B KUIKOCTH, MOIEIH
AIIEKTPUYECKOT0 aBTOMOOWIIS M TaK Jajee).

Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa Mo HaKIOHHOU
IJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPAOIO TeNa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsHKEHUS (AeopMaliiu) npyKUHbI
OT MIPUJIOKEHHOU CHUJIBI.

OnbITHL, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD CUJTBI TPEHHUS CKOJIbKEHHUS OT Beca Tela
Y XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHre TBepPABIX TeJ, s KUIAKOCTEN U ra30B

Hanenne. CrnocoObl yYMEHBIIEHHUS W YyBEJIWYEHUs JaBieHus. JlaBneHue rasa.
3aBUCHUMOCTH JaBJICHHS Ta3a OT 00bema, Temreparypsl. [lepenaya naBiaeHus: TBEpaAbIMU
TeIaMu, JKUAKOCTAMH M ra3zaMu. 3akoH Ilackans. IlHeBMaThueckue MallIUHBbI.
3aBUCUMOCTh JIABJIGHUS S>KUJKOCTH OT TDIyOMHBL [HWapocTaTHUecKuil mapasiokc.
CooOmaromuecs: cocysl. ['uapaBmmyeckne MEXaHu3MBbl.

AtMochepa 3emimmu u armocdepHoe aAaBieHue. [IpUUMHBI CyHIECTBOBAHUS
BO3yIIHOM o6osiouku 3emin. Omnbit  Toppuuennu. M3mepenue arMocdepHOro

7
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JaBJeHUsl. 3aBUCUMOCTh aTMOC(EpPHOrOo MaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubopsl 11 u3MepeHus: aTMocEepHOro JaBICHUS.

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

Jlemoncmpayuu

3aBHCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHI.

[Tepenaua naBineHMs KUIAKOCTHIO U Ta30M.

Coobrraronuecs COCybl.

I'mapasinueckuit mmpecc.

[IposiBnieHue necTBUSE aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT OObEeMa IOrPYKEHHOM dYacTu Teja
1 TIOTHOCTH KMJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

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

Jlabopamopuvie pabomwi u onwvimol

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 0O0beMa MOTPYKEHHOH
B )KMJKOCTb YaCTH TEJIa.

OrnpeneneHue BBITAIKUABAIOIIECH CHUJIbI, JEHUCTBYIOIIEH Ha TENO, MOrPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAOIIECH CHIIBI, JCHUCTBYIOLIEW Ha TEJO
B JKMJKOCTH, OT MAacChl Tea.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUIIbI, JE€HCTBYIOIIEH
Ha TEJIO B )KUJKOCTH, OT 00beMa MOTrPy>KEHHOM B KUJIKOCTh YaCTH TeJia U OT IJIOTHOCTH
YKUJIKOCTH.

KoHcTtpynpoBanue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U OIPEIECICHUE €€
IPYy30MOABEMHOCTH.

Pabora u MOIIHOCTH. JHEPrus

Mexanndeckast pabota. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblyar, 0J0K, HAKIOHHAs MI0CKOCTh. [IpaBuno paBHOBecHs
pbiuara. [lpumeHeHue mnpaBuia paBHOBECHsI pplyara K OJOKY. «30JI0TOE IPABHIION
Mexanuku. Koagduunent noneznoro aeiicrsus (nanee — KIIJ[) mpocTeix MexaHHU3MOB.
[IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunernueckas u noreHuuainbHas sHeprus. [IpespanieHue
OJJHOTO BHJAa MEXaHUYECKOM OJHEPruM B JPYrol. 3aKOH COXPAHEHUs HHEPruu
B MEXaHUKE.

Jlemoncmpayuu
[TpuMepsl TPOCTHIX MEXaHU3MOB.
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Jlabopamopuvie pabomol u onvimol

Omnpenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBM)KCHHH Teja
110 TOPU30HTAJILHON MOBEPXHOCTH.

HccnenoBanue ycinoBui paBHOBECHS phlyara.

N3mepenue K11/ HakIIOHHOHN NIJIOCKOCTH.

N3ydeHue 3akoHa COXpaHEHUsI MEXaHUYECKON SHEPrUu.

8 KUIIACC

Temj1oBble IBJIEHUA

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

Mopenu  TBEpIOTO, JKHAKOTO W  Ta3000pa3HOTO COCTOSHUM  BEIIECTBA.
Kpucrammmyeckue u amopdusie Tena. OObsSCHEHHE CBOWCTB Ta30B, KHUIKOCTEH
M TBEPIABIX TEI Ha OCHOBE TMOJIOKECHUN MOJEKYJIIPHO-KUHETUYECKON TEOpHH.
CmaurBaHUE U KaWJUISIPHBIE SIBJICHUSA. TeIIoBOE pacIIupeHre U CKaTHE.

Temneparypa. CBsi3b TeMIIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUYKCHUSI YaCTHII.
Bayrpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH SHEPruu: TeIUIonepenaya
U coBeplieHHe paboThl. Buabsl Temsonepenayu: TEMIONPOBOJHOCTh, KOHBEKIIMS,
W3JIyYCHHUE.

KomnuectBo TemioTel. YenbHas TEIUIOEMKOCTh  BeEIIeCTBa. 1emIooOMeH
U TEIJIOBOE paBHOBECHE. Y paBHEHHE TeIIoBoro Oananca. [lnaBiaeHue u oTBepaeBaHue
KPUCTAUIMYECKUX BEIIECTB. YJeibHas Terora IuiaBieHus. IlapooOpaszoBanue
n koHgeHcanms. HMcmapenme. Kumenuwe. VYaempHas Temiora mapooOpa3oBaHMS.
3aBUCUMOCTH TEMIIEPATYPHI KUTICHHS OT aTMOC(HEPHOTO JTaBJICHUS.

BrnaxunocTs Bo3nyxa.

DHeprus TOIJIMBa. Y IeJibHasl TeIJIOTa CrOPaHusl.

[TpuHumner padoTel TemnoBbix apurareneit KIIJI tenmoBoro nurarens. TenaoBsie
JIBUTATEJM U 3alllUTa OKPYXKAOLIEH CPEIbl.

3aKOH COXpaHEHUA U MIPEBPAIIICHUSI SHEPTUM B TEIUIOBBIX MPOIECCax.

Jlemoncmpayuu
Ha6monenre 6poyHOBCKOTO JIBUYKEHUSI.
Ha6monenne nuddysun.
HaGmronenue siBjeHU cMaurBaHUs U KaMWUISIPHBIX SIBJICHUM.
Habmronenue TemioBoro pacumpeHus Tel.
N3menenue naBiaeHus raza npu U3MEHEHUH 00beMa U HarpeBaHUU UJIH OXJIXKICHUU.
[TpaBusia u3mepeHus TemiepaTypsl.
Buae! Termonepenaumn.
OxJaxaeHue npu CoBEPILICHUU PabOThI.
HarpeBanue npu coBepiieHnn paboThl BHEITHUMU CHUIIAMH.
CpaBHEHUE TEIIIOEMKOCTEN pa3IMYHBIX BEILIECTB.
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Hab6mronenne kuneHus.
Habmro1eHre mocTossHCTBA TeMIIEPaTyPhl MPHU TJIABJICHUH.
Mopenu TenJI0BBIX ABUTATEIICH.

Jlabopamopuvie pabomwi u onvimuol

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSI>KEHUS.

OnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOW COJIM UJIM caxapa.

OnbIThl IO HAOJIOJACHUIO TETUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH W TBEPABIX
TeJ.

Ornpesenenue AaBjaeHUs BO3AyXa B OJIJIOHE MIMPUIIA.

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

[IpoBepka TrHUIOTE3bl JWHEHHON 3aBHCHMOCTH JUIMHBI CTOJIOMKA IKUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGnronenne n3MeHeHnsl BHYTPEHHEH YHEPTUH Tejla B pe3ybTaTe TeIIoNnepeadn
¥ pa0bOThI BHEITHUX CHUIL

Hccnenosanue siBieHHs] TEIUIOOOMEHA TMPU CMEUIMBAHUM XOJIOMHOW U ropsuei
BOJBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJIOM MpH TEIIOOOMEHE
C HArpeThIM METAIUTMYECKUM LHJIMHIPOM.

Onpenenenne yaeabHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucnapeHusl.

OnpeneneHne OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

Onpenenenne yaeabHON TETUIOTHI IUIABICHUS JbJA.

JIeKTpUYeCKHe U MATHUTHBIE SIBJICHUS

Onextpuzauust Ted. JlBa poma dJeKTpUYECKHX 3apsaoB. BzaumoneiictBue
3apspKEHHBIX Tell. 3akoH KyiioHa (3aBUCMMOCTD CHIIBI B3aUMOIENCTBUS 3apsyKEHHBIX Tell
OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEKY TEJIaMU).

Onextpuueckoe nosie. HamnpsikeHHOCTh 3nekTpuueckoro nois. IlpuHiun
CYNEPHO3ULNHU 3IEKTPUUECKUX MOJIeH (Ha KAYUECTBEHHOM YPOBHE).

Hocutenn »nekTpuYecKuX 3apsAoB. OJIEMEHTApHBIA 3JIEKTPUUYECKUN 3aps.
Crpoenue aroma. IIpoBOIHMKM M AMAJIEKTPUKUA. 3aKOH COXPAHEHHS AJIEKTPUYECKOIO
3apsja.

DNEKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHUS 3JIEKTPUYECKOTO TOKa. McTOUHUKN
IOCTOSIHHOTO TOKa. JIeHCTBHUSL 3JEKTPUYECKOro TOKa (TEIIOBOE, XHWMHUYECKOE,
MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

OnekTpuueckas uemnb. Cuna Toka. DnekTpuueckoe HanpspkeHue. COnpoTHBIICHHE
IIPOBOJTHHKA. Y IEJIbHOE CONPOTHUBJIIEHME BellecTBa. 3akoH OMa [ ydacTKa LIENH.
[TocnenoBaTenbHOE U APAIIENBHOE COEAMHEHUE TTPOBOIHUKOB.

PaboTa u MOITHOCTB 3JIEKTPUUYECKOT 0 TOKa. 3akoH J[xkoyns—JIeHia. Dnekrpuyeckue
LEeNH U MOTPEeOUTENH SIIEKTPUUECKOi 3Hepruu B 0bITy. KopoTkoe 3ambikaHUe.
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[TocTositHHBIE MarHuThl. B3auMonelcTBHE MOCTOSHHBIX MarHuTOB. MarHuTHOE
nosie. MarauTHoe 1ose 3eMiIM U €ro 3HaueHHe JUIA KU3HU Ha 3emute. OnbIT Dpcreaa.
MarnutHOoe 1oJIe INEKTPUYECKOro TOKa. lIpuMeHeHne AIeKTpPOMAarHuTOB B TEXHHKE.
JlelicTBME MAarHUTHOIO IOJISI HA IPOBOJHUK C TOKOM. DJEKTPOABUTATEL TOCTOSHHOTO
TOKa.  HMcmosp30BaHWE — JJIEKTPOABUTATENEH B TEXHHYECKMX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

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

Jlemoncmpayuu
DJIeKTpU3alus Te.
JIBa pona 3IEKTPUYECKUX 3aPsI0B U B3aUMOAECHCTBUE 3aPSKEHHBIX TEIL
Y CTpOUCTBO U AEUCTBHE JIEKTPOCKOIIA.
DnekTpocTaTuyecKasi HUHAYKIIHS.
3aKOH COXpaHEHUS AJECKTPUUECKUX 3apsiI0B.
[IpoBOJTHUKY U TUSJIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUW 3JIEKTPUUYECKOTO TTOJIS.
W CTOYHHKH TTOCTOSSHHOT'O TOKA.
JlencTBUS 3JEKTPUUECKOro TOKA.
DJIEKTPUYECKUAMN TOK B )KUJKOCTH.
["a30BbIii pa3ps.
N3mepenune cuitbl TOKka aMIepMeTPOM.
N3mepenne 3neKTpru4ecKoro HanpsiKEHUsST BOJIbTMETPOM.
Peocrar u Marazus conpoTHUBIIEHUM.
BzanmojencTBre MOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH Pa3AECiICHUS MOJIFOCOB MarHura.
MopaenrpoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.
OnbIT Dpcrena.
MarauTHoe 1noJje Toka. JIEKTPOMarHur.
JlelicTBUE€ MAarHUTHOTO T0JIS1 HAa TPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEIIb MIOCTOSTHHOTO TOKA.
HccnenoBanue siBICHUS 3JICKTPOMAarHUTHOW WHTYKIIUU.
Onbitel Dapajes.
3aBHCUMOCTb HaIPABJICHUS UHAYKIIMOHHOTO TOKa OT YCIIOBUM €r0 BO3HUKHOBEHHS.
DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmvie pabomsi u onvimsl
OnbITHI 110 HAOTIOACHHIO SJICKTPH3ALMK TEJI HHIYKIIMECH U TPH COMPUKOCHOBCHHH.
HccnenoBanue EHCTBHS SJICKTPUYECKOTO TOJIS Ha MMPOBOAHUKHN U JIHAJICKTPUKH.
COopka u npoBepka pabOThI JIEKTPUUECKOM 1EMU MOCTOSHHOTO TOKa.
N3mepenre u peryJimpoBaHre CHITBI TOKA.
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N3mepenue u peryampoBaHue HANPSHKCHUS.

HccnenoBanne  3aBUCMMOCTM  CHJIBI  TOKA, MAYIIETO  4YE€PE3  PE3UCTOP,
OT COITPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OneITBl, JEMOHCTPUPYIOLIME 3aBHCHUMOCTH 3JIEKTPUYECKOrO COINPOTHUBIICHHUS
IIPOBOJTHHUKA OT €T0 JJIMHBI, TUIOIAAX ITONEPEYHOr0 CEYEHNs U MaTEpHaIIa.

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

[IpoBepka nmpaBuia AJisi CUIIbI TOKA MPU MapaJUIETIbHOM COCIMHEHUU PE3UCTOPOB.

OnpeneneHue padOThI ANEKTPUUECKOT0 TOKA, UIYILETO YEPE3 PEIUCTOP.

OnpeneneHne MOIHOCTH 3JIEKTPUYECKOTIO TOKA, BBIIEIIIEMOM HA PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKA, MAYLIETO 4Y€pe3  JIAMIIOUKY,
OT HANPSKEHUS HA HEW.

Onpenenenue KIIJ[ HarpeBarers.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBUS MTOCTOSIHHBIX MarHUTOB.

N3ydeHne MAarHUTHOTO MOl TOCTOSHHBIX MAarHUTOB MNP UX OOBEAMHEHUU
Y pa3JeIcHUN.

HccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OneITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aMMOJEHUCTBHS KaTYLIKU
C TOKOM ¥ MarHMTa OT CUJIbI TOKA ¥ HAIIPABJICHUS TOKA B KATYIIKE.

N3y4yeHne nericTBUs MarHUTHOT'O ITOJII HA IIPOBOJHUK C TOKOM.

KoncTpynpoBanue u usydeHue paboThl 2JIEKTPOIBUTATEIS.

M3mepenne KII/I anekTpoaBuraTebHOM yCTAaHOBKH.

OnBITHI 110 UCCIENOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOM MHAYKIIMU: UCCIIEI0BAaHNE
V3MEHEHUI 3HaYEHUs U HaITPaBJICHHUs] HHAYKIIHOHHOT'O TOKaA.

9 KUIIACC

Mexannuyeckue siBJIeHUS

Mexannueckoe  aBuwxkeHue. MarepuanbHas — Touka. Cucrema  oTcuera.
OTHOCUTEIBPHOCTh ~ MEXAaHUYECKOr'0  JBWKEHUS. PaBHOMEpHOE  MpSIMOJIMHEIHOE
nBkeHue. HepaBHOMepHOE mpsMOJIUHENWHOe ABMKeHuEe. CpenHsis U MIHOBEHHas
CKOPOCTb TEJIA IPY HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne. PaBHOyckopeHHOE TIpsiMoNIMHElHOe ABMkeHue. CBOOOMHOE TajicHUE.
Omnbrtel ['anunes.

PaBHOMepHOE JBMXKEHHME TI0 OKpykHOcTU. llepuog u wyactora oOparieHus.
JInHeiHas u yrinoBasi CKOpocTU. LIeHTpocTpeMuTeNnbHOE YCKOPEH HE.

IlepBeiii 3ak0oH Hprorona. Bropon 3akoH Herorona. Tperuit 3akoH HproToHa.
[IpyHIMII CyTIepIIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHHs: CHIa TPEHUS CKOJIBXKEHHS, CHJIa
TPEHUS MOKOSI, IPYTU€ BUIbI TPEHHUSI.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TSATOTEHHUSA. Y CKOpEHHUE CBOOOTHOTO TIafCHUSI.
JBmxenue mianer Bokpyr CousHna. Ilepas kxocmumueckas ckopoctb. HeBecomocThb
U TIEPETPY3KHU.

12
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PaBHOBecue MarepuanbHOM TOYKH. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPJIOTrO TEJA C 3aKPEIUIEHHOM OChIO BpamieHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tema. M3meHenume wummynbca. MMmynbe cunbl. 3aKOH COXpPaHEHUS
UMITyJIbCa. PEakKTUBHOE NBHKEHUE.

Mexannyeckasi pabota U MOUIHOCTh. PaboTa cuil TsKecTH, yNpyrocTd, TPEHUS.
CBs3b sHepruu u pabotsl. [loTeHnmanpHas sHeprus Tena, MOAHITOro HaJl TOBEPXHOCTHIO
3emuu. [loreHnuanbHas 3HEprus cxxkarou npyxuHbl. Kunetnueckas sHeprus. Teopema
O KUHETUYECKOUW dHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu

HabGnronenne MeXaHMYeCKOro JBIMXKEHMSI Tejla OTHOCUTEIbHO pa3HbIX Tel
OTCUETa.

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

N3mepenne CKopoCcTH U YCKOPEHUS MPAMOJIMHEUHOTO JIBUKEHMUS.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOIO JIBUYKCHUS.

HaOmonenue nBu>KeHUs Tea Mo OKPYKHOCTH.

HabGnronenne MexXaHMYECKUX SIBIICHUW, MPOUCXOASIIMX B CHCTEME OTCYETa
«Tenexka» Mpu ee paBHOMEPHOM M YCKOPEHHOM JBM)KEHUM OTHOCUTEIbHO KaOWHETa
(bu3nKHu.

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

Habnronenue paBeHCcTBa CUIT IPU B3aUMOZECICTBUU TEIL.

N3menenne Beca Tena npu yCKOPEHHOM JIBUKEHHUH.

[Iepenaua umiysbsca npu B3auMOJIEVCTBUU TEIL.

[IpeobpazoBanus SHEPTUH TIPU B3aUMOICHCTBUU TE.

CoxpaHeHre UMIyJbca MPU HEYIPYTOM B3aUMOJICUCTBUMU.

CoxpaHeHne UMITyJIbca MpU a0COMIOTHO YIPYrOM B3aUMOJICHCTBUU.

HabGnronenne peakTHBHOTO IBMKCHHUS.

CoxpaHeHre MEXaHUYECKOM 3HEPTrur MpHU CBOOOHOM MaICHUU.

CoxpaHeHHE MEXaHUYECKOM SHEpPruM NpH JBWKEHUU Tella TOJ JICUCTBHEM

IIPYKHAHBI.

Jlabopamopuvie pabomul u onvimoi

KoHncTpynpoBanue Tpakra i pa3roHa U JajdbHEUIEro paBHOMEPHOTO JBUKECHMUS
HIApUKa WIN TEIEKKH.

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

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

HccnenoBanne 3aBUCUMOCTH TTYTH OT BPEMEHHU MPHU PAaBHOYCKOPEHHOM JIBUKCHHUH
0e3 HaYaJIbHOM CKOPOCTH.
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[IpoBepka TruUMOTE3bl: €CIM NPU PABHOYCKOPEHHOM JIBIXKEHMHM 0€3 HadalbHOU
CKOPOCTH IYTH OTHOCSITCS KaK psiJi HEYETHBIX YUCEII, TO COOTBETCTBYIOIIUE MPOMEXYTKH
BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTHU CHJIBI TPEHUSI CKOJBXEHUSI OT CHJIbI HOPMAaJIbHOTO
JTaBJICHUSI.

Onpenenenue kKodQPuIMeHTa TPEHUS CKOJIBKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CWJIBl TPEHUST TPU PABHOMEPHOM JIBH)KEHUHM Tea
110 TOPU30HTATILHON MOBEPXHOCTH.

Omnpenenenue paboThl CUJIBI YIIPYTOCTH NMPH MOABEME I'Py3a C HCIOIb30BAHUEM
HEMOJBMKHOTO U TIOJIBUKHOTO OJIOKOB.

N3yuenne 3ak0Ha COXPAaHEHHUS SHEPTUH.

MexanuuyecKkue KoJ1e0aHus ¥ BOJHbI

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

3aryxatomue kojebaHus. BeiHyxXaeHHbIE KojeOaHus. Pe3onanc. Mexanuueckue
BOJHBI. CBOWMCTBA MEXaHMYECKUX BOJIH. [IpojonbHBIE W TIONEpedHble BOJHBL. J[inHA
BOJIHBI U CKOPOCTh €€ pacnpoCTpaHeHHs. MexaHHUYEeCKHUE BOJHBI B TBEPIOM TEJE,
CEMCMMYECKHE BOJIHBI.

3ByK. ' poMKOCTB 3BYyKa U BeIcOTa TOHA. OTpakeHHe 3ByKa. H(Mpa3ByK U yIbTPa3BYK.

Jlemoncmpayuu
Hab6monenne konedanuii Ten moj JeHCTBUEM CHUJIBI TSHKECTH U CHUJIBI YIIPYTOCTH.
HabGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.
HabGnronenue BRIHYXICHHBIX KOJICOAHU U pE30HAHCA.
PacnipocTpanenne mpoaoJIbHBIX U IMTONEPEUYHBIX BOIH (HA MOJICIIHN ).
HabGnronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTHYECKUI pEe30HAHC.

Jlabopamopmvie pabomwi u onwvimol

Omnpenenenue 4acTOTH U Mepro/a KoJeOaHnii MaTeMaTHIeCKOro MasiTHUKA.

Omnpenenenue 4acTOTH U Meproja KoJIeOaHii MPYKUHHOTO MasiTHUKA

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

HccnenoBaHnue 3aBUCHUMOCTH TEpuoja KOJIeOaHUN MPYKUHHOTO MasiTHHKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTU TepuojAa KojeOaHUM rpysa, MOJBELIEHHOIO K HUTH,
OT Macchl Tpy3a.

OnbITEI, EMOHCTPHPYIOIINE 3aBUCHMOCTh TEpUOAa KOJEOAHWH MPYKUHHOTO
MasiTHUKa OT MacChI TPy3a M )KECTKOCTH MPYKUHBI.

W3mepenne yckopeHusi CBOOOTHOTO TaICHUS.
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DJIEKTPOMATHUTHOE I10JI€ ¥ 3JIEKTPOMATr HUTHbIE BOJIHbBI

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

DJIeKTpOMaruuTHasa npupoja cera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa AIEKTPOMArHUTHBIX BOJIH.
BonHoBbIE CBOMCTBA CBETA.

Jlabopamophvie pabomwi u onwvimol
N3ydenue CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOUITBHOTO TennedoHa.

CBeToBbI€ ABJICHUS

JlyueBas mopenb ceera. Mcrounuku cBera. [IpAMOIMHENHOE pPaCpOCTPAHEHHUE
ceera. 3armeHuss Connua u Jlywel. Otpaxkenue cBeta. [lmockoe 3epkaiio. 3akoH
OTPaXKEHUSI CBETA.

[Ipenomnenne cBera. 3akoH HpelomieHHs cBera. I[lonmHOe BHYTpEeHHee
OTpakeHHE cBeTa. VICroiab30BaHUE MOJTHOIO 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 6emnoro ceera B criektp. OnbiTel HetoToHa. Crl0XKeHre CTIeKTpalbHbBIX
1uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpsAmonuHerHOe pacupoCTpaHEHUE CBETA.
OtpaxeHue cBeTa.
[Tomyuenue n300pakeHUi B TNIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKajiax.
[Ipenomnenue caera.
Onrtuyeckuii CBETOBO/I.
Xop mydelt B coouparonien JuH3e.
XoJ1 JIydeu B pacCEUBAIOIIEH JIMH3E.
[Tonydyenue n3o0paxeHut ¢ TOMOUIBIO JTUH3.
[Mpunuun neiicTBus goroarnmapara, MUKPOCKOIA U TEIECKOTA.
Mopens rnasa.
Pasnoxxenue 0enoro cBeTa B CIEKTP.
[Tomydyenne 0enoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX LIBETOB.

Jlabopamopnvie pabomsi u onvimoi
HccrenoBanne 3aBUCHMOCTH yTJIa OTPaKCHUSI CBETOBOTO JIyda OT yrijia IaJIcHusI.
M3ydyeHne XapaKTepUCTHK U300PKCHHS MTPEIMETA B TUIOCKOM 3epKaJIe.
HccnenoBanue 3aBUCUMOCTH YIJIa MPEJIOMIICHHS CBETOBOT'O JTyda OT yriia MaieHHsI
Ha TPaHUIIC «BO3yX—CTEKIIO.
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[Tomyuenune n300paskeHUH C TTOMOIIBIO COOMPAIOIICH JTMH3BI.

Omnpenenenue GOKYCHOTO paCCTOSHUS U ONTUYECKON CUITBI COOMPAIOIIIEH JIMH 3BI.

OMnBITHI 10 Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

OnBITH IO BOCTIPUATHIO I[BETA MPEAMETOB MPU UX HAOIOJCHUU Yepe3 IIBETOBBIC
bUIBTPHI.

KBanToBbI€ sIBJICHUS

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

PanunoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usnydeHuss. CTpoeHue aTOMHOTO sijpa.
Hyknonnas monens aroMHoro siapa. M3oromnel. PagnoaktuBHbie peBpanienus. Ilepuon
MoJypacnaga aTOMHBIX SIAED.

SAnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsiI0OBOT0 M1 MaCCOBOTO YKCEN. DHEPrUs
CBS3U aTOMHBIX sniep. CBsI3b Macchl U 3HEpruu. Peakuuu cuHTE3a W JIEJICHUs silep.
Hcrounuku sHeprun ConHIA U 3BE31I.

SnepHas odHepretuka. JleMCTBUA PpaJMOAKTUBHBIX M3JIYyUEHUM Ha IKUBBIC
OpraHU3MBl.

Jlemoncmpayuu
CnekTpbl U3Ty4EHUS U TTOTJIOMICHHUS.
CnekTpsl pa3IM4YHbIX T'a30B.
CnekTp BogoOpoa.
Hab6mronenue TpekoB B kamepe Busbcona.
Pabora cueTunka MOHU3UPYIOIIUX U3TYUCHUH.
Peructpanus uzinydeHusi IpupoaHbIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamophvie pabomwi u onwvimol

Habmoienue CITonIHbIX ¥ TMHEHYAThIX CIICKTPOB U3ITy4EHUSI.

HccnenoBanue TPEeKOB: M3MEpPEHWE DHEPTUU YACTUIIBI 1O TOPMO3HOMY IIYTH
(o dhotorpadusim).

W3mepenne pannoakTUBHOTO (oHa.

IToBTOpHUTENBHO-00001IAI0IIHIT MOTYJIb

[ToBTOpUTENLHO-0000IIAIONUN  MOAY/Ab TPEHAa3HAUYCH JJIs CHUCTEMaTU3aliu
U 0000IeHHs] MPEAMETHOIO COJACPXKAHUS U ONBITAa JESITENBHOCTH, MPHUOOPETEHHOrO
Ipy HW3YYEHUU BCEro Kypca (QHU3MKH, a TaKXKe Uil NOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY dK3aMEHY Mo (hU3UKe JIsl 00 ydaroluxcsl, BRBIOPABIINX 3TOT YU€OHbBIN
peIMeT.

IIpy wW3ydyeHUH AAHHOIO MOXYJSl PEANM3YIOTCS M CUCTEMAaTHU3UPYIOTCS BUIBI
NeSTENbHOCTH, HA OCHOBE KOTOpPBIX OOECIEeYMBAETCS JOCTHXKEHHE MPEAMETHBIX
W METalpelIMETHbIX  IUIAHUPYEMbIX  pe3yldbTaToB  OOydeHus, (opMupyercs
€CTECTBEHHO-HAay4YHasi TPaMOTHOCTb: OCBOEHUE HAy4YHBIX METOJIOB HCCIIEOBAHUS
SIBJICHUI MPUPOJBI U TEXHUKH, OBJIAICHUE YMEHUSIMU OOBICHATH (PU3NUECKUE SBICHMUS,
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NpUMEHSIS TOJY4YeHHbIE 3HAHWs, pelaTh 3aJadyd, B TOM YHCIE KaueCTBEHHbBIC
Y SKCIIEPUMEHTAJIbHBIE.

[TpyuHIMTIHATBHO ESITEIbHOCTHBIA XapaKkTep JaHHOTO MOAYJIA PeaIu3yeTcs 3a CUeT
TOTO, YTO OOYUYAIOIIUECS BBIMOJHAIOT 33/1aHKs], B KOTOPBIX UM Ipe/jIaraercsi:

Ha OCHOBE IMOJYYEHHBIX 3HAHUW Pacro3HaBaTh U HAYYHO OOBICHATH (U3UUECKHE
SABJIEHUS B OKPYXKAIOLIECH PUPOJIE U OBCEIHEBHOU KU3HU;

UCIOJIb30BaTh HAYYHBIE METO/IbI UCCIICIOBAHUS (PU3UUECKHUX SBIICHUM, B TOM YHCJIE
JUJIS1 TPOBEPKH TUTIOTE3 U MOJTYUYCHHS TEOPETUUECKUX BBIBOIOB,;

OOBSICHATh HAy4YyHbIE OCHOBBI HaubOoJiee BaXKHBIX JIOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUHM, HalpUMep, MPAKTUUECKOTO MCIOJIb30BaHUS Pa3JIMYHBIX HCTOYHHUKOB
HPHEPIrMM Ha OCHOBE 3aKOHA MPEBPAILEHUS M COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPIUM.

Kaxpnas u3 TeM JaHHOrO MOJYJSl BKIIOYAET HKCIEPUMEHTAILHOE HCCIICOBAHUE
oboOmraromero xapakrepa. Moynb 3aBepiiaeTcs MPOBEACHUEM JUAarHOCTUYECKOU
1 OIIEHOYHOM pabOThI 3a KypC OCHOBHOTO 00I1IETO OOpa30BaHusI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydyenue ¢usmku Ha ypoOBHE OCHOBHOI'O OOIIEro 0OOpa3oBaHUsI HAMPABICHO
Ha JOCTIKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX M TMPEIMETHBIX 00pa30BaTEbHBIX
pE3YyJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe m3ydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS
y obyuatomerocs OyayT chOpMUPOBAHBI CIIETYIONTUE JMYHOCTHBIE PE3YyIbTaThl B YACTH:

1) naTpMOTHYECKOr0 BOCHUTAHMA:

NPOSIBJICHUE HMHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSTHHIO POCCHICKOM
buznyecKoil HayKu;

[IEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUUCKUX y4EHBIX-(U3UKOB,

2) rPaKJaHCKOr0 U TYXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUSL:

TOTOBHOCTh K AaKTHMBHOMY YYacTHUIO B OOCYXJCHHHM OOIIECTBEHHO-3HAYUMBIX
U JTUYECKUX MpOOJIEM, CBSI3AHHBIX C MPAKTUYECKUM HPUMEHEHHUEM JOCTHXKEHUN
(NI

OCO3HAHHME BaXKHOCTU MOPAJIbHO-3THYECKUX MPUHIUIIOB B JESATEIHLHOCTH Y4E€HOTO;

3) 3cTETHYECKOr0 BOCIIUTAHHUSA:
BOCIIPUSTHE DCTETUYCCKUX KadyeCcTB (DMU3MUECKON HAyKH: €€ TapMOHHYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUIHOCTH,

4) HEeHHOCTH HAYYHOI'0 TIO3HAHMSI:

OCO3HAHME LIEHHOCTU (PU3MYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUs
MHpPA, OCHOBBI PAa3BUTHs TEXHOJIOTHUM, BAKHEUILIEW COCTABIIIOIIEH KYJIbTYPBI,

pa3BUTHE HAy4YHOM JHOOO3HATEIBHOCTH, HWHTEpeca K HCCIEAOBATEIbCKOM
NEATEIIbHOCTH;

5) hpopMupoBaHus KyJbTYPbl 310POBbsI M IMOIHOHAJILHOI0 0J1AT OOy Hs:
OCO3HAHME IIEHHOCTH  Oe3omacHoro o0Opa3a KU3HU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXXHOCTU IMpaBUJl OE30MACHOT0 MOBEJCHUS HA TPaHCIOPTE,
Ha JIOpOrax, ¢ AJIEKTPUUECKUM U TEIUIOBBIM 00OPY/I0BAaHUEM B JIOMAIIIHUX YCIOBUSIX;
c(hOpMUPOBAHHOCTh HaBbIKa pe(dIEKCUHU, MPU3HAHUE CBOEr0 MpaBa Ha OMIMOKY
U TaKOT0 K€ MpaBa y Ipyroro 4eioBeKa;

6) TPY10BOIr0 BOCTIMTAHUS :
aKTUBHOE y4acTHE B PEHICHHHM MPAaKTHYECKUX 3amad (B paMKax CEMBH,
00pa30BaTeIbHOI OpraHu3aIluK, HACCICHHOTO MMYHKTa, POJHOTO Kpasi) TEXHOJOTHYECKO
U COIMAIbHOMN HAIPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIIe U PU3HMUECKUX 3HAHUIA,
HHTEPEC K MPAKTUYECKOMY U3YUEHHUIO Tpodeccuil, CBSI3aHHBIX C (DHU3UKOIA;
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7) 3KOIOrH4€eCKOr0 BOCIIUTAHUSI:

OpHUEHTAIMsl Ha MPUMEHEHUE (PU3NYECKUX 3HAHUN JUIsl pelIeHus 3aja4d B 00JacTH
OKpY>KaroIel cpe/ibl, MIaHUPOBAHUS MOCTYIIKOB U OIEHKU UX BO3MOKHBIX IMOCJIEACTBUM
JUISL OKPYXKAKOUIEH CPEJIbL;

OCO3HaHME II00ATIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIEM U IyTeH UX PEIICHHUS;

8) ananTanuu K N3MEHSIOIMMCS YCJIOBUSIM COIMAJIBLHON U MPUPOIHOI Cpeabl:

NOTPeOHOCTh BO B3aMMOCHCTBUM NpPU BBINOJHEHUM HCCIEIOBAaHUI U MPOEKTOB
(bu3nYeCcKOi HAMTPaBIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM JAPYTHX;

MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO AESTENbHOCTD;

noTpeOHOCTh B GOPMHUPOBAHNUU HOBBIX 3HAHUH, B TOM YKclie GOPMYJIMPOBAThH UEH,
HNOHATHS, TUIIOTE3bI 0 PU3NYECKUX OOBEKTAX U SBJICHUSIX;

OCO3HaHHE Ne(PHUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTh
busnku;

MJIAHUPOBAHUE CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PU3MUECKUX 3HAHUM;

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

OLIEHKA CBOUX JICHCTBHUI C YUETOM BIIMSHUS Ha OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX
r7100aIbHBIX TOCIIEACTBHI.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe m3ydeHus (GU3MKM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
y oOy4aromierocss 0yayr copMUpoBaHbI METaIIPEAMETHBIE PE3YIbTaThl, BKIIFOYAIOIINC
MO3HABaTEIbHBIC ~ YHUBEpPCAlIbHBIC  ydeOHBIC  JIEHCTBHUS,  KOMMYHHKATHBHBIC
YHHUBEpCAJIbHBIC YIeOHBIE IEHCTBHUS, PETyIITHBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS.

Ilo3naBaTe/ibHbIEe YHHBEpPCcAJIbHbIE YUeOHbIe NelCTBUSA
ba3oBble Joruyeckue 1eMcTBUA:

BBISIBIISATH U XapaKTEPHU30BaTh CYIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBIICHUT);

yCTaHABIMBATh  CYIIECTBEHHBI  MpU3HAK  Kilaccu(uKaluu,  OCHOBaHUSA
J1s1 000OIIECHUS U CPAaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B PACCMATPUBAEMBIX (PaKTaX, TaHHBIX
Y HAOJTIOICHHSIX, OTHOCSAIIUXCS K (DU3UICCKUM SIBIICHUSIM;

BBISBJIATh NIPUIMHHO-CIICICTBCHHBIC CBS3M TMPU H3YUYCHUH (U3HUCCKUX SIBICHHM
U TIPOIIECCOB, MPOBOJNUTH BBIBOJLI C MCIOJH30BAHUEM JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh TUIIOTE3bI O B3AMMOCBS3IX (PU3NUECKUX BEIUYNH;

CaMOCTOSITETILHO BBIOMpPATh CIOCOO pelieHus y4deOHou (U3MYEecKor 3amauu
(cpaBHEHHE HECKOJLKUX BAPUAHTOB PEIIEHUs, BEIOOP HarbOoIee MOAXOAIIETO C y4eTOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTe/ibCKue 1eCTBHA
MCIIOJIb30BaTh BOITPOCHI KAK UCCIEA0BATEIILCKUI NHCTPYMEHT IMO3HAHUS;
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IPOBOJUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIH
bu3nUecKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCTeT0BaHNE (DU3NUECKOTO SBICHUS;

OIICHUBATh Ha MPUMEHUMOCTb U IOCTOBEPHOCTh MH(POPMAIIUIO, TOJYUCHHYIO B XOJI€
UCCIICOBAHUS WJIM DKCIIEPUMEHTA;

CaMOCTOSITEIbHO (OPMYJIUpPOBaTh OOOOIIEHUS ¢ BBIBOJABI MO pe3yJjbTaram
IIPOBEJICHHOT O HAOIIOACHMS], OIIbITA, UCCIEAOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE JaybHEWIee pa3BUTHE (U3MUECKUX IPOIIECCOB,
a TakKe BBIABUTATh TPEANONIOKEHHS 00 WX PAa3BUTUH B HOBBIX YCIOBHSIX
U KOHTEKCTax.

Pa6ora ¢ undopmaumneii:

OPUMEHSTh Pa3IMYHble METOJbl, HMHCTPYMEHTHI M 3alpochl MpU IOHCKE
U 0oTOOpe MHGpOPMAIMKU WM JAaHHBIX C YYETOM MPEAJIOKEHHOW yuyeOHOU (u3ndeckon
3ajauu;

aHaJM3UPOBAaTh, CUCTEMATH3UPOBAaTh W  HHTEPIPETUPOBATH  HMH(POPMAIIHIO
Pa3IMYHBIX BUIOB U (HOPM IIPEICTABICHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAaJbHYIO (OpMY MpeACcTaBleHUS HWHGOpMAIUU
U WUIIOCTPUPOBATh PELIacMble 3a/la4ll HECIOXKHBIMU CXEMaMH, AHarpaMMaMH, UHON
rpaduKoil U X KOMOUHAIUSMH.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA
Oo0wmenue:

B XOJi¢ OOCYXJeHHs y4eOHOro marepuaia, pe3yJbTaToB JabopaTOpHBIX padoT
¥ TPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMbl M BBICKA3bIBATh
WJCH, HAICJICHHBIC HA pEIICHUWE 33Ja4d M MOIJCPKaHUE OJIaroKenaTeIbHOCTH
OOIIIEHUS;

COIIOCTABJIATh CBOM CYXKICHHUS C CYXICHUSMHU JPYTUX YYaCTHUKOB JHAJIOra,
OOHApYXHMBATh PA3JIMYME U CXOJCTBO MO3UIINIA;

BBIPAYKATh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO TPEACTABISATh PE3yJAbTAThl  BBITOJHEHHOTO (PU3MYECKOrO OIBITa
(9KCTIepUMEHTa, UCCIICIOBAHNS, TIPOCKTA).

CoBMecTHas 1eSITeIbHOCTD (COTPYIHUYECTBO):

IOHMMAThb U UCIIOJIb30BaTh IPEUMYLIECTBA KOMAaHAHON U UHAUBUIYaIbHON paOOTHI
IIPYU pEeHIEHUH KOHKPETHOU (PU3NUECKON TPOOIEeMBbL;

MPUHUMATH €I COBMECTHOM JIEATENbHOCTH, OPTaHW30BHIBAThH JIEHCTBHUS IO €€
JTOCTHKEHHUIO: PACTIPEACIIATh POJIM, O0CYKAATh MPOLECCHl U PE3YNbTATHl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIbKUX YEJIOBEK;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUeCTBEHHOIO Pe3yJbTaTa Mo CBOEMY
HaMpaBJICHUIO U KOOPIAUHUPYS CBOU JEHCTBUSI C IPYTUMHU YI€HAMH KOMaH/Ibl;

OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEIHLHO C(HOPMYIMPOBAHHBIM YHJACTHUKAMH B3aUMOJIEH CTBHSL.

20



denepanpHas pabouas nmporpamma | dusuka. 7-9 kiaccer (0a30BBIH YPOBEHB)

PeryasiTuBHbIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUA
Camoopranmzanmus:

BBISIBIISAITH IIPOOJIEMbI B JKU3HEHHBIX M YUEOHBIX CUTyalMsX, TpPeOYIOLIUX
JUI perieHust (U3NYECKUX 3HaHUI;

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

CaMOCTOSITEJIbHO COCTaBIIATh AJITOPUTM pelIeHUsl (PU3MYECKO 3aauu Wi IUIaHa
UCCIIEIOBAHUS C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBATh MpeAJiaracMble BApUAHTHI PEILICHUN;

IPOBOJAMTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIBb:

JaBaTh OLEHKY CUTYAIlMH U IpeAJiaraTh IiaH ee N3MEHEHHUS,;

OOBSICHATh TPUUYUHBI TOCTMKEHUS (HEIOCTUIKEHHUS) Pe3y/IbTaTOB JEATEILHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb (B TOM 4YHCIE B XOJ BBINOJHEHUS
(GU3NYECKOr0 HCCIENOBAaHUS MM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHUBIIUXCSA CUTYallMi, YCTAHOBIIEHHBIX OMIMOOK, 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 MOTHBBI, HAMEPEHUS U JIOTUKY JPYIOro.

IIpunsitue ceds U APyrux:
OpU3HABaTh CBOE TMPaBO Ha OMMUOKY TMpH pemeHud (U3NUECKUX 3ajad
WJIM B YTBEPXKICHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ IIPABO APYTOro.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yabTaTHl OCBOEHUS MPOTpaMMBbI MO (U3UKE K KOHIY OOydeHHs
B 7 Kj1acce:

[IpenmeTHbie  pe3ynpTaThl Ha  0a30BOM  YpOBHE  JIOJDKHBI — OTpakaTh
cOpMUPOBAHHOCTh Y O0yHAIOIINXCS YMEHUH:

UCIIOJIb30BaTh TOHATHA: (PU3MYECKHME M XMMHUYECKHE SBICHUS, HaOIOJCHHUE,
HKCIIEPUMEHT, MOJEJb, TUIOTE3a, €IMHULbI (U3NYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHUSI BEILleCTBa (TBEPIOE, >KHUJIKOE, ra3000pa3HOe), MEXaHHUUECKOe
JIBUKCHHE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  MPSMOJIIMHEHHOE),  TPAaCKTOPHUS,
paBHOACHCTByrOmass cui, naedopmanus (ympyrasi, IJIacTUYECKas), HEBECOMOCTD,
COOOIIA0IINECS COCYIbI;

paznuyaTth sBACHUS (Iuddy3us, TEmIOBOEe JBUKEHHE YacTHI] BEIIECTBa,
paBHOMEPHOE JIBUYKEHUE, HEPABHOMEPHOE BUKEHHE, WHEPLHS, B3aUMOJECIHCTBHIE Tell,
paBHOBECHE TBEPABIX TEN C 3aKpeIJICHHOW OChI0 BpalleHHs, Nepefada JaBICHHs
TBEPJbIMHU TEJIaMH, >KUJIKOCTSIMH W Tra3aMu, aTMOoc(pepHOe HaBjeHUE, IJIaBaHHE Tel,
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MPEBpAILCHUS MEXaHUYECKOM SHEPruM) IO OMNHCAHUI0 HX XapaKTEPHBIX CBOMICTB
Y Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh NPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBICHUNW B OKpYKAIOIIEM
MUpE, B TOM uncie GU3NIECKUE IBICHUS B IPUPOJIE: TPUMEPHI ABUKCHHS C PA3TNIHBIMU
CKOPOCTSIMA B JKMBOW W HEXHUBOM IPUPOJE, ACUCTBHE CHIBI TPEHHUS B MPUPOJIE
U TEXHUKE, BIUSHUE aTMOC(EepHOro NaBlCHHUS HAa XKHUBOW OpraHU3M, IJIaBaHHE PHIO,
pblyard B Telle YeJOBeKa, MPU 3TOM NEPEeBOAMUTH NMPAKTUUYECKYIO 3a/ady B y4yeOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PU3UUYECKUX SIBICHUM;

ONKCHIBAaTh M3yYEHHBbIE CBOMCTBA Te€l U (PUIUUYECKHE SBICHMS, HCIONb3Ys
¢usnyeckue BeIMUMHBI (Macca, 00beM, MJIOTHOCTh BEIECTBa, BPEeMs, IIyTh, CKOPOCTb,
CpeIHsis CKOPOCTh, CHJIa YIPYI'OCTH, CUJIA TSKECTH, BEC Tesa, CUJIa TPEHHUs, JTaBJICHUE
(TBeporo Tena, XUIKOCTH, rasa), BBHITAJIKMBAIONIAS CUJIa, MeXaHUYeckas pabora,
MOIIIHOCTh, TUIEYO CHUJIBI, MOMEHT CHJIbI, KOI(DPUIIMEHT TMOJIEe3HOro JeHCTBUSA
MEXaHU3MOB, KMHETUYECKas W MOTEHUHUAJIbHAs SHEPrus), NpU OMHMCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3NYECKUI CMBICI UCIIOIb3yEMbIX BEIMYMH, UX 0003HAUCHUS U €UHUIIBI
¢u3nyecKkux BEIMYMH, HAXOIUTh (OPMYIIBI, CBSA3BIBAIOIIME MAHHYIO (PU3UUYECKYIO
BEIMYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH TpaUKH HU3YUYEHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEJINYHH;

XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKUE SIBJICHUS U IMPOLECCHI, UCHOIb3Ys
IpaBUjia CIOXKEHUs Cuil (BHAOJb OAHOM mpsMoi), 3akoH ['yka, 3akoH Ilackains, 3akoH
Apxumena, npaBUI0 paBHOBECHS pbluara (0J10Ka), «30J10TOE MPaBUIIO» MEXaHUKH, 3aKOH
COXpaHEHHUS MEXaHWYECKOW JHEPruu, MpH ITOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA W 3alHMCHIBATh €T0 MAaTEMAaTHYECKOE BBIPAKEHHUE,

OOBSCHATh (pU3MUECKHE SBJICHUSA, TMPOIECCHl W CBOWCTBA TEN, B TOM YHCIE
U B KOHTEKCTE CHUTYyallMi MPaKTUKO-OPMEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CIIEJICTBEHHBIE CBA3HM, CTPOUTh OOBACHEHHWE U3 |—2 JOTMYECKUX IIaroB
C UCTOJIb30BaHNEM 12 M3ydeHHBIX CBOMCTBA (PU3NUECKHX ABICHUHN, (PU3HMUECKHUX 3aKOHA
WA 3aKOHOMEPHOCTH;

peliaTh pacueTHble 3a1add B 1—2 1eHCTBUS, UCHOIb3ySd 3aKOHBI M (HOPMYIIBL,
CBSI3bIBAIONINE (PU3NYECKUE BETUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4M 3alKChIBAThH
KpaTKOE€ YCJIOBHE, MOACTABIATh (U3NUECKHE BEIUYMHBI B (OPMYNBI U MPOBOAUTH
pacydeTbl, HaXOIUTh CIPABOYHbBIC IaHHbIE, HEOOXOIUMBbIE JIJISl PEIICHUS 3a/1a4, OLEHUBATh
PEATUCTUYHOCTD MOIY4€HHON (PU3NYECKON BETUUUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPHU MOMOIIM (PHU3UIECKUX
METOJIOB, B ONHCAHWW WCCIEOBAHUSA BBIACIATH MPOBEPSIEMOE MPEANOIOKEHUE
(rumotesy), pa3nTuvaTh U MHTEPIPETUPOBATH MOTYyYECHHBIN PE3YNIbTAT, HAXOAUTH OLTHOKH
B XOJI€ OTIBITA, MPOBOJIUTH BHIBOJIBI [0 €TO PE3yJbTaTaM;

MPOBOJNTH OMBITHI O HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (DUIHIECKUX
CBOMCTB Tel: (OPMYIUPOBATH IPOBEPSIEMbIE MPEANOI0KEHUS, COOMPATh YCTAHOBKY
U3 TpeIJIoKEHHOrOo O00OpyHOBaHUs, 3allMChIBaTh XOJ ONbITa U  (OPMYyIUPOBATH
BBIBO/IbI;
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BBITMIOJIHATh MPSIMbIE M3MEPEHUS PACCTOSHMS, BPEMEHH, MACChl Tela, o0beMma,
CIWJIBI W TEMIIepaTyphl C HCIOJIb30BAHUEM AQHAJIOTOBBIX M IUGPOBBIX TPUOOPOB,
3aMUChIBaTh TOKa3aHUsI MPUOOPOB C YYETOM 3aJlaHHOW aOCOIIOTHOM MOTPEITHOCTH
WU3MEPEHUM;

MPOBOJIUTH HUCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3NUECKON BEIMUYMHBI OT JPYrou
C UCIOJIb30BAHUEM TPSIMBIX U3MEPEHUM (3aBUCUMOCTH ITyTH PABHOMEPHO JBHKYIIIETOCS
TeJIa OT BPEMEHU JBUKEHUS TE€Ja, CHIIbI TPEHHS CKOJIbKEHHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW TEN W HE3aBUCUMOCTH CHJIBI TPEHHUS OT TUIONIAU
COMPUKOCHOBEHUSI TE€J, CUJIbl YNPYrOCTH OT YAJIMHEHUSI MPYKUHBI, BBITAIKHABAIOLIEH
CIWJIbI OT 00beMa TOTPY>KCHHOW 4YacTH Tella W OT IUIOTHOCTH J>KHJIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeJla, OT INTyOUHBI, Ha KOTOPYIO IOTPYXKEHO TEJI0, YCIOBUN
IJIaBaHUs TeN, YCJIOBUI paBHOBECHS pblyara v OJIOKOB, y4aCTBOBATh B IJIAHUPOBAHUU
y4e0HOr0 HCCIeA0BaHusl, COOMpPAaTh YCTAHOBKY U BBINOJHATH H3MEPEHUS, CIEIys
NPEIJIO)KEHHOMY IUIaHy, (UKCUPOBATh pE3yJdbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3HYEeCKNX BEIMYHUH B BUJIC MPEIJIOKEHHBIX TaOIUIT ¥ Tpa(UKOB, MPOBOIUTH BHIBOJIBI
10 pe3yibTaTaM UCCIIEOBaHUS;

MIPOBOANTH KOCBCHHBIC M3MEPEHUS (PU3NYECKUX BEIWYWH (IJIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOro TeNa, Cuja TPEHUS CKOJIbKEHHUs, JaBICHHE BO3yXa,
BBITAJIKMBAIOIIAS CHJIA, IEUCTBYIONIAs Ha MOTPYKEHHOE B )KUJIKOCTh TEJO, KOA(DPUITEHT
MOJIE3HOTO JIEUCTBUS TMPOCTBHIX MEXAHU3MOB), CIEAYS TMPEIIOKEHHON HHCTPYKIUU:
IIPY BBITIOJIHEHUH U3MEPEHHUI COOMpPaTh IKCIIEPUMEHTAIbHYI0 YCTAHOBKY U BBIUHUCISTH
3HAYCHUE MCKOMOM BEINYMHBI;

coOofaTh MpaBWjia TEXHUKM Oe30macHOCTH Mpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

UMETh TMpEJCTaBICHWE O TNPUHIUIAX JACHCTBUS MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB: BEChI, TEPMOMETP, TMHAMOMETP, COOOIIAIONITUECS COCY/IbI, 0apOMETp, phlvar,
MOJIBUKHBIN U HEMOJIBU>KHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIANBI JEHCTBUS W3YYCHHBIX NPHOOPOB M TEXHUYECKHUX
YCTPOUCTB C MCIOJb30BAHUEM UX OMHUCAHUA (B TOM YHUCJE: MOAIIMIHUKHU, YCTPONUCTBO
BOJIONIPOBOJIA, THAPABIMYECKUN Ipecc, MAHOMETP, BBICOTOMEp, MOPUIHEBOM Hacoc,
apeoMeTp), UCIOJIb3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUM U HEOOXOIHUMbIE
¢bu3nyuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHl (HAXOAUTh HHGPOPMALUIO O TPHUMEpPAX) MPAKTUYECKOTO
UCIIONb30BaHUsl (U3UYECKUX 3HAHUN B TOBCEAHEBHOM JKU3HU MJi1 oOecredeHus
0e30MmacHoCTH Mpu OOpalleHHuH C NOpubopaMU M TEXHUYECKUMH YCTPOMCTBaMH,
COXPAHEHMS 310POBbsI U COOTIOEHUS HOPM 3KOJIOTUYECKOr0 OBEAEHUS B OKPY KaloIIEen
cpene;

OCYIIECTBJIATH OTOOp MCTOYHMKOB WH(MOpMamnuu B HMHTEpHETE B COOTBETCTBUU
C 3aJJaHHBIM ITOUCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUW U ITyTEM CPABHEHUS
pa3IMYHBIX UCTOYHUKOB BBIJICIATH WH(POPMAIINIO, KOTOpask SIBISETCS MPOTUBOPEUUBOM
WM MOXKET OBITh HEJOCTOBEPHOIA;
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UCIIOJIb30BaTh MPU  BBIMOJHEHUU YUEOHBIX 3aJaHUid  Hay4YHO-TOMYJISIPHYIO
auTepaTypy (U3MUECKOro COAEp)KaHUs, CIPaBOUYHbIE MaTEpHUaNbl, PECYpChl CETU
WuTepHer, BHajeTh IpuUeMaMHd KOHCIEKTHUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIIMK U3 OJHON 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 UCCIENOBAaHWN, MPU OTOM TPaMOTHO
WCIOJIb30BaTh M3YYCHHBIA TMOHSATUWHBIN ammapar Kypca (GU3UKH, COMPOBOXKIIATH
BBICTYILJICHUE MTPE3EHTALINEN;

IIPY BBITIOJIHEHWHU Y4€OHBIX TPOSKTOB U UCCIICIOBAHUN pacTIpeIesiTh 00I3aHHOCTH
B IPYIIIIE€ B COOTBETCTBUHU C IOCTaBJIECHHBIMHU 3a/1a4aMHU, CJICAUTD 32 BBIITOJIHEHUEM IJIaHa
NENUCTBUM, OLIEHMBATh COOCTBEHHBIM BKJAJ B JEATEIbHOCTb TPYIIbl, BHICTPAUBATH
KOMMYHHKAaTUBHOE B3aMMOJICVCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

[IpenmeTHBIC Pe3yNbTaThl OCBOCHHS MPOTPAMMBbI MO (PU3UKE K KOHITY OOYyYCHHS
B 8 Ki1acce:

[IpenmetHble  pe3ynbTaThl HAa  0a30BOM  ypOBHE  JOJDKHBI  OTpaXkaTh
c(hOpMHUPOBAHHOCTh Y O0YJAIOIIUXCS YMEHHUI:

UCIIOJIb30BATh MOHSTHUS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE JBUKEHUE aTOMOB
U MOJICKYJI, arperaTHble COCTOSHUS BEIIECTBa, KPUCTALNTMYECKUE M aMOp(dHbIE Tena,
HACBIIICHHBIN W HEHACBIILICHHBIA Map, BIAXKHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSS
SHEprus, TEIJIOBOW BUTATENb, JIEMEHTAPHBIN AIEKTPUUECKUM 3apsll, SIEKTPUUECKOE
1oJie, MPOBOAHUKH U JUJICKTPUKU, TTOCTOSIHHBIN 2JIEKTPUUYECKUM TOK, MArHUTHOE TI0JIE;

pasznuyaTh ABJICHUS (TEIJIOBOE PACIIMPEHHUE U CKaTue, TeIlonepeaada, TemioBoe
paBHOBECHE, CMadyuBaHHWE, KalWISPHBIC SIBJCHUS, HWCIApeHUe, KOHACHCAIIUs,
TJIaBJICHUE, KpUCTaJTU3aIus (oTBEepaEBaHuUE), KUIIEHUE, TerJionepeaaya
(TemIONpPOBOAHOCTh, KOHBEKIIUS, HW3IYyYECHHE), JJICKTPU3ALMS TeJ, B3aUMOJICHCTBUE
3apsA/IOB, JACUCTBUSI AJIEKTPUUYECKOrO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJICHCTBUE
MAarHuTOB, JAEHCTBHE MArHUTHOTO MOJII HA MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMSI) TIO OINHUCAHUIO UX XapaKTepHbIX CBOMCTB MU HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHHE H3YyYEHHBIX (U3MYECKUX SBJICHUI B OKpYXKarOIIeM
MHUpE, B TOM uHclie (PU3NYECKUE SIBICHHUS B MPHUPOJAE: MOBEPXHOCTHOE HATSKEHUE
U KanWwUISIpHBIE SIBJICHUS B MPUPOJAE, KPUCTAUIBI B mpupope, uznydenue CoiHIa,
3aMep3aHhe BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
ANIEKTPUYECKUE SIBJICHUS B aTMOc(hepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emMiu, Jipeid MmoirocoB, pojib MArHUTHOTO TOJIS JIJIsl )KM3HU Ha 3emJie, TOJIIpHOE
CUSIHUE, TPU OTOM TMEPEBOJUTh TMPAKTHUYECKYIO 3aladyy B Y4eOHYIO, BBIICTSATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (GU3UUECKHUX SIBIICHU;

ONKCHIBATh M3YUYCHHBIE CBOWCTBA Tel H (U3UYECKUE SBIICHUS, HCIOIb3Ys
dbusznueckre BETUYMHBI (TeMIepaTypa, BHYTPEHHSIS DHEPrusi, KOJIMYECTBO TEILIOTHI,
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yaedbHasl TEIIOEMKOCTh BEIIECTBA, Y/EJIbHAs TEIUIOTA IUIABICHUS, YJElbHAs TEIIOTA
napooOpa3oBaHus, yAeIbHas TEIUIOTa CrOpaHUs TOIUIMBA, KO3(PQPHUIIMEHT I0JIE3HOTO
NEUCTBUS TEIUIOBOM MAalIWHBbI, OTHOCUTENIbHAS BIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHM
3apsizl, CUJIa TOKA, DJIEKTPUUECKOE HANPSKEHNE, COIPOTUBIIEHUE IIPOBOIHUKA, YIEIbHOE
COIPOTUBIJICHUE BELIECTBA, PA0OTa U MOIIHOCTh 3JEKTPUUECKOr0 TOKA), MPU ONMHCAHUU
MPABWIBHO TPAKTOBATh (PM3MUECKUN CMBICH HUCIOJb3YyEMbIX BEJIMYUH, OOO3HAUYEHUS
U eOUHULBI (DU3MYECKUX BEJIWYUH, HAXOIUTh (POPMYIbI, CBS3bIBAIOLIME JaHHYIO
Gu3NYeCKyl0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKd H3yYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3UUYECKUE SIBJICHUS U TMPOLECCHI, UCHOIb3Ys
OCHOBHBIE TIOJOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOEHUsS BEIIECTBA,
IPUHLIMI CYNIEPIO3UIIMM TOJIEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiaa,
3akoH OMma ans ydacTka uenu, 3akoH JDxoymsa-JIeHla, 3aKOH COXpaHEHHs DHEPIUH,
IIPU 3TOM YMETh (POPMYJIUPOBATH 3aKOH U 3aIIUChIBATh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3UUECKHE MPOIECCHl M CBOMCTBA TN, B TOM YHWCIE U B KOHTEKCTE
CUTyalMd  NPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BbIABIATb  INPUYUHHO-
CIICZICTBEHHBIE  CBSI3M, CTPOUTh OOBSACHEHHWE U3 1—2  JIOTMYECKUX  IIIaroB
C UCIOJIb30BaHMEM 1-2 H3y4EHHBIX CBOWCTBA (PUBUYECKHUX SBICHUH, (DU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelaTh pacueTHble 3a1ayd B 2—3 JEHCTBUS, UCHOJIb3ysd 3aKOHBI U (HOPMYJIBL,
CBsI3bIBarolIe (pU3HUECKHE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4U 3al1ChIBaTh
KpaTKOE€ YCJIOBHE, BBIABJISATH HEIOCTATOK JAHHBIX JUISl PELICHUs 3a7aud, BBIOMpATh
3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE ISl €€ PEIICHMS], IPOBOJUTH PAacueThl U CPABHUBATH
MOJIyY€HHOE 3HaueHue (PU3NMUECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE€ MOXHO PEHIUTh MPH MOMOIIUA (PUINYECKUX
METO/IOB,  MCIIOJIb3yd  OINHCAaHME  HCCIEAOBAHMS,  BBIIEIATH  MPOBEPSIEMOE
NPEANONIOKEHNE, OLICHUBATh IPABWJIBHOCTh IOPSIKA IPOBEIECHUS HCCIEIOBAHMS,
IPOBOJIUTH BHIBOJIBI;

MPOBOJIUTH OMBITHI MO HAOMIONCHUIO (U3NYECKUX SIBICHUNA WM (PU3HUECKUX
CBOMCTB TeJI (KallWJUIIPHBIE SIBJICHMSI, 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €ro o0bema,
TEMIIEPaTypbl, CKOPOCTH MpOLECCa OCTHIBAHUS U HarpeBaHUs MPU U3JIy4YEHUU OT L[BETa
u3nydaromed  (MOrjouarolieil)  MOBEPXHOCTH,  CKOPOCTb  WCHAPEHHUsS  BOJBI
OT TEeMIIepaTypbl KUIAKOCTM M IUIOIIAAM €€ IIOBEPXHOCTH, DJEKTPU3alus Tel
Y B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsA/I0B, B3aUMOJECHCTBUE MOCTOSHHBIX MarHUTOB,
BU3YyaJiM3allisl MAarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB, JE€ACTBHSI MAarHUTHOIO TMOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATENS
MOCTOSIHHOTO TOKa): (OpMyJIUpOBaTh MpPOBEPSEMbIE MPEANONIOKEHUSA, COOUPATH
YCTaHOBKY U3 MPEJI0KEHHOTO 000PYIOBaHMUSI, OMUCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH
BBIBOJIBL;

BBIIIOJIHATD MPSIMBbIE H3MEPEHUS] TEMIIepaTypbl, OTHOCUTEIbHOW BIAXKHOCTH
BO3/yXa, CHJIbI TOKAa, HANpsHKEHHsT C UCMHOJIb30BAaHHEM aHAJIOrOBBIX MPUOOpPOB
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U JaTYMKOB (PU3WUECKUX BEIMYMH, CPAaBHUBAThb PE3YyJIbTaThl U3MEPEHUU C y4E€TOM
3aJIaHHOU a0COIOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOW (PU3UUECKON BEIMUYUHBI OT JPYrou
C HCIIOJb30BAHUEM TMPAMBIX U3MEPEHUN (3aBUCHUMOCTh CONPOTHUBIICHUS MPOBOJAHUKA
OT €ro JJIMHBI, TJIOMIAIN MOMEPEYHOr0 CEYCHUS U YIEIbHOTO COTPOTUBIICHUS BELIECTBA
MMPOBOJAHWKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJIHUK, OT HANPSKEHUS HA TPOBOJIHUKE,
HCCICAOBAHNE TIOCIEA0BATEIbHOIO M IapajlUIeIbHOTO COCAMHEHUM ITPOBOIHUKOB):
IUIAHUPOBATh KCCIIEAOBAaHUE, COOMPATh YCTAHOBKY M BBHITIOJHATH W3MEPCHUS, CIICTYs
MPEJIOKEHHOMY TiIaHy, (PMKCUPOBATh Pe3yabTaThl TOJYYCHHONW 3aBUCUMOCTH B BHJIC
TaOUIl ¥ TPAPUKOB, TPOBOJIUTE BBHIBOJIBI IO pE3yIbTaTaM MCCIIECI0BaHNUS,

IIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIMUMH (YAeIbHas TETJIOEMKOCTh
BEIIIECTBA, COMPOTUBJICHUE MPOBOAHUKA, pab0Ta U MOIIHOCTH DJIEKTPUUECKOTO TOKA):
IJIAHUPOBATh HW3MEPEHHs, COOMpaTh AKCIHEPUMEHTAJIBbHYIO YCTAHOBKY, CIEays
MPEJI0KEHHON UHCTPYKIIMH, U BIYUCIISITh 3HAYCHUE BEJIMUHUHBI;

coOrofaTh TpaBWia TEXHUKH Oe30macHOCTH Tpu paboTe ¢ 1abopaTopHBIM
000pyIOBaHHEM;

XapaKTeprU30BaTh MPUHIIMIBI JEHCTBHUSI M3y4E€HHBIX MPUOOPOB M TEXHHUYECKUX
YCTPOUCTB C UCIOIb30BAHUEM UX OMHUCAHUS (B TOM YHCIIE: CUCTEMa OTOIUICHHS IOMOB,
TUTPOMETP, TapoBas TypOWHA, aMIIEpMETP, BOJIBTMETP, CUYETUHUK DJICKTPUUYSCKOU
DHEPIHH, DJICKTPOOCBETUTEIbHBIC IPUOOPHI, HArpeBaTelbHBIE SJICKTPOIPHOOPHI
(mpuMepsl), DIEKTPUUECKHUE TIPEIOXPAHUTEIH, SJISKTPOMArHHUT, JJICKTPOJBUTATENb
MOCTOSIHHOTO TOKAa), UCIOJNb3Yysl 3HAHUS O CBOMCTBaX (DU3UYECKUX 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), COCTABIATH
CXEMBI JJICKTPUUYECKUX LEMEN C IMOCIEAOBATEIBHBIM U IAPAUICIIbHBIM COEAUHEHUEM
AJIEMEHTOB, pa3jIndasi YCIOBHBIC 0003HAYCHUS DIIEMEHTOB AJICKTPUICCKUX IICTICH;

MPUBOIUTHh TMPUMEPHl (HAXOAUTh HWHOOPMAIHMIO O MPUMEpax) MPAKTHIECKOTO
WCIIOb30BaHUsl (U3UYECKUX 3HAHUN B TOBCEAHEBHOM >KM3HU Ji1 oOecreueHus
0e30MacHOCTH TMpU OOpallleHMH C TMpUOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUsI 3I0POBbS U COOJIIOICHHS HOPM IKOJIOTHYECKOTr0 MOBEACHHUS B OKPYKAIOIIICH
cpene;

OCYHIECTBIIATh MOUCK HHMOpManuu Qu3nueckoro conaepxanusi B HHTepHeTe,
Ha OCHOBE HMMEIONIMXCSA 3HAHUN W NYTEM CPAaBHEHUS JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICJISITE MH(OpMaLIMIO, KOTOpasi SBISETCA MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONIB30BaTh IIPH  BBHINOJIHGHUM yUE€OHBIX 3aJaHUM  HAYyYHO-TIOMYJIIPHYIO
JUTEpPaTypy (HU3UYECKOrO0 COJIEpXKaHUsI, CIPABOYHBIC MaTepHalbl, PECypChl CETH
WuTepHer, BIajgeTh IpUeMaMHd KOHCICKTHPOBAHHMS TEKCTa, IpeoOpa3oBaHUs
uH(OpMAaIK U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;
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CO3/1aBaTh COOCTBEHHBIE NMHMCbMEHHBIE U KPATKHE YCTHBIE COOOILEHUs, 00001as
UH(GOpPMAIMIO U3 HECKOJIbKUX HCTOYHUKOB, B TOM YHCJIE IYOJIMYHO NPEACTABIATH
pPE3yIbTaThl IPOEKTHOM WJIM HCCIEAOBATEIBCKOW NESITEIBHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIA TOHATUWHBIA anmapar Kypca (HU3UKH, CONPOBOXKIATh
BBICTYIUIEHUE TTPE3CHTALNEN;

OpU BBINOJHEHUU YYEOHBIX MPOEKTOB U MCCIEIOBAaHUN (DU3UYECKUX MPOLECCOB
pacripeiensTh 00S3aHHOCTH B TpPYMIE B COOTBETCTBUHM C IOCTaBJICHHBIMHU 3aJadaMH,
CIICIUTHh 3a BBINOJHEHWEM IUIaHA JACMCTBUM WM KOPPEKTUPOBATH €r0, OLEHHUBATh
COOCTBEHHBIN BKJIaJ] B JEATEIbHOCTh TPYIIBbL, BBICTPAUBaTh KOMMYHHUKaTHBHOE
B3aMMO/ICHCTBUE, POSIBIISISI TOTOBHOCTH pa3periath KOH(IUKTHI.

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

[IpenmetHble  pe3ynbTaTbl Ha  0a30BOM  ypOBHE  JOJDKHBI  OTPa)kaTh
c(hOpMUPOBAHHOCTH Y 00YJAIOITUXCS YMECHHUIA:

WCMOJIb30BATh TMOHSTHSA: CHCTEMA OTCUETA, MaTECpUANIbHAS TOYKA, TPACKTOPUS,
OTHOCHUTEIIbHOCTh MEXaHHUYECKOTO JBIKCHH, nedopmanus (ympyras, TIacTHIecKast),
TPEHHE, HEHTPOCTPEMHUTEIIBHOE YCKOPEHNE, HEBECOMOCTD U IEPETPY3KHU, LIEHTP TAKECTH,
abCOIIOTHO TBEPJOE TEJO, IEHTP TSHKECTH TBEPIIOTO Teja, PaBHOBECUE, MEXAHUYECKUE
KojeOaHUs W BOJIHBI, 3BYK, MH(PPa3BYK M YIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJHBI,
IIKajga 3JIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh W JATbHO30PKOCTb, CIIEKTPHI
UCIIyCKaHUsI W TOIJIONIeHUs, alb(a-, OeTa- U ramMMma-u3inydeHus, U30TOMbI, sAepHas
SHEPreTHKA;

pasnuyaTh SIBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE JIB)KEHUE,
PaBHOYCKOpPEHHOE TPSMOJUHEHHOE JBM)XEHUE, CBOOOIHOE TaJICHUE TeJI, paBHOMEPHOE
JIBI)KEHUE TI0 OKPY)KHOCTH, B3aUMOJCICTBUE TE€, pPEAKTUBHOE JIBHXKCHUE,
Koje0aTenbHOe JBYDKEHUE (3aTyXalolue W BBIHYXKICHHBIE KOJeOaHWs), PE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAXKEHUE 3BYKA, ITPSIMOJIIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE
U TIPEJIOMJICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3iosKeHue 0eIoro cBera
B CIEKTP M CJIOXKEHHUE CIIEKTpaldbHbIX IBETOB, IUCIIEPCHUS CBETA, €CTECTBECHHAs
PaOaKTUBHOCTh, BOBHUKHOBEHHE JIMHEWUATOr0 CIEKTPa U3JTyU4EeHHS) IO ONTUCAHUIO UX
XapaKTEepHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMUX JaHHOE (PU3nYEcKoe
SIBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUEHHBIX (PM3NUYECKUX SIBIICHUI B OKPYKAIOLIEM MUPE
(B TOM yucie puznueckue SIBJICHUS B MIPUPOJIC: MPWIMBLI U OTJIMBbI, IBUKECHUE TIJIAHET
ConHeYHOM CUCTEMBI, PEAKTUBHOE JIBHXKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMHYECKHE BOJHBI, I[yHAMH, 3XO, IIBETA TEIl,
ONTUYECKHE  SIBJICHHS B  TPHUpPOAE, OHOJIOTMYECKOE  JICUCTBHE  BUAMMOTO,
yIbTpadroIeTOBOIO M PEHTTEHOBCKOTO W3IYUYCHHH, €CTECTBEHHBIN PaJHOaKTHBHBIN
($hoH, KOCMUYECKHE JTyYH, PaJIMOAKTUBHOE U3TyIEHUE MPUPOTHBIX MUHEPAJIOB, JICUCTBHUE
pPaAMOAKTUBHBIX W3JIYYEHU Ha OpraHu3M YeEJIOBEeKa), NpU OTOM MEPEBOAUTH
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MPAKTUYECKYIO 3a/ladyy B y4eOHYIO, BBIIETSATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
bu3HYeCKUX SBJICHUI;

ONKCHIBATh WM3YYCHHBIE CBOWCTBA TeI W (DU3WYECKUE SBIICHUS, HCIOIB3Ys
bu3nYecKre BEIMYWHBI (CPeIHSISI ¥ MTHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBIDKEHUHN, YCKOPEHHE, MEepPEeMEIICHHEe, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHS, CHJIa
YIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOTHOTO MaJeHus, BEC Tella, UMIYJIbC Teja,
UMITYJIbC CHJIbI, MEXaHW4Yeckas paboTa M MOIIHOCTh, MOTCHI[MATIbHAS DHEPrusl Tea,
MOJIHSITOTO HAJl TOBEPXHOCTHIO 3E€MJIM, MOTCHIIMAIbHAS DHEPrUs CXKATOM TPYKUHBI,
KHHETHYECKasi YHEPTUs, MOTHAsI MEXaHUYeCKasi SHEPTUsl, IEPUO U 4acToTa KoJeOaHmil,
JUIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTH CBETa, IOKa3aTelb
NPEJIOMJIEHUS] CpPEeJbl), MPU OMMCAHUM TPABUIIBHO TPAKTOBATH (DU3MUECKUI CMBICIT
UCIOJIb3YEMbIX BEIMYMH, O0O03HAYEHUS U €IUHULBI (DPU3NUECKUX BEIUYWH, HAXOJUTh
(bopMyJIbl, CBS3BIBAIOIINE AAHHYIO (DU3MYECKYIO BEIMYMHY C JIPYTUMHU BEIMYUHAMM,
CTPOUTH TpadKN U3YUYEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEIUYMH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SBJICHUS WU TIPOIECCHI, HCIIONB3YS
3aKOH COXpaHEHUs SHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHITUI CYNEPIO3UITAN
CWI, TPUHIHN OTHOcUTeNnbHOCTH ['ammmes, 3akoHbl HpOTOHA, 3aKOH COXpaHEHUS
WUMITYJIbCA, 3aKOHBI OTPAKCHUS W MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3aps0BOTO
M MacCOBOI'O YHCEN MpU SJAEPHBIX PEAKIUAX, MPU ITOM (POpPMYyIHMpOBaTh 3aKOH
U 3allUCHIBATh €r0 MaTeMaTUYECKOE BhIPAKEHUE;

OOBSCHATHh (PU3UYECKHE TPOIECChl U CBOWMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyalluid  TPAaKTUKO-OPUECHTUPOBAHHOTO  XapaKTepa:  BBISBIATH  MPUYHHHO-
CIICICTBCHHBIE  CBSI3W, CTPOWTH OOBSICHCHHME W3 2—3  JIOTUYECKWX  IIIaroB
C HCIOJIb30BaHMEM 2—3 H3y4EHHBIX CBOWCTBA (U3MYCCKUX SBICHUH, (PU3NICCKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacyeTHbIE 3a/ladyd (OMUpAroIIHecss Ha CHUCTEMY W3 2—3 ypaBHEHHIN),
UCIIOJIb3Ys 3aKOHBI W (OPMYIIBI, CBS3BIBAIONINE (DM3MYECKUE BEIMYHMHBI HA OCHOBE
aHaJIM3a yCIIOBUS 3a/1aud 3aMHChIBATh KPATKOE YCIOBHUE, BBISIBISATH HEIOCTAIONIUE WIIH
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYIBI, HEOOXOIUMBIE JJIsI PEIICHHS,
MPOBOUTH PACUETHI U OLICHUBATH PEATUCTUYHOCTD OJYYEHHOI'0 3HaUeHUS (PU3NYECKON
BEJIMYMHBL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIEe MOXHO PEHIUTh MPH MOMOIIUA (PU3NYECKUX
METOJIOB,  HUCIIOJIb3yd  OINHCAHME  WCCIEAOBAHUS,  BBIICHSATH  MPOBEPSIEMOE
MIPEIONIOKEHNEe, OICHUBATh IPABMWIIBHOCTH TIOPS/IKAa TIPOBEICHUS HCCICIOBAHUA,
IIPOBONTH BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUI U OIBITOB;

MIPOBOAUTEL OMBITHI 110 HAOMIOACHUIO (U3NUYECKHX SIBICHUN WM (PU3NIECKUX
CBOMCTB Ten (M3ydeHHWe BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS DHEPTUH,
3aBHCHMOCTD MEePHOJIa KOJIeOaHUl PY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU
NPYXUHBI M HE3aBUCUMOCTh OT aMIUIMTYJbl MallbIX KOJeOaHuM, NpSIMOIUHEHHOE
pacmpoCTpaHEHHE CBETa, pa3JIOKeHHEe Oeoro cBeTa B CHEKTpP, W3YUYCHHE CBOWCTB
M300pakeHUsl B MJIOCKOM 3€pKaJie U CBOWCTB M300paKeHHs MpeaAMeTa B COOMparomieit
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JMH3€, HAOII0ACHNE CIJIOUIHBIX U JINHEHYAThIX CIIEKTPOB U3IYyYEHUS): CAMOCTOSTEIbHO
coOMpaTh YCTaHOBKY M3 M30BITOYHOIO Habopa 0OOpYyJOBaHMsI, ONUCHIBATH XOJ OIbITa
U €T0 pe3yNbTaThl, (GOPMYITUPOBATH BHIBOJBI;

MPOBOJIUTH TP HEOOXOIMMOCTH CEPUIO MPSIMBIX U3MEPEHUN, OTPEAETss CpeaHee
3HaYEHUE U3MEpSAEMON BeIUYMHBI ((POKYCHOE pacCTOSIHUE COOMpAIOIIeld JHMH3bI),
00OCHOBBIBATH BBIOOP cItOcO0a U3MepeHus (M3MEPUTETHLHOTO TPUOOpPa);

IPOBOJUTH MCCIIEOBAHNE 3aBUCUMOCTEN (PU3UUECKUX BETMUHH C UCIIOIb30BAaHUEM
OpSMBIX U3MEPEHUH (3aBUCUMOCTD MTYTHU OT BPEMEHHU NPU PaBHOYCKOPEHHOM JIBUKCHHUU
0e3 Ha4aJIbHOM CKOPOCTH, MepHoja KojJeOaHui MaTeMaTHUeCKOr0 MasiTHUKA OT JITMHbI
HUTH, 3aBUCHMOCTH yIJIa OTPaKEHHS CBETa OT yIja MaJeHUs U yria MpeioMJICHUs
OT yrjia MaJeHusl): IUIaHUPOBaTh UCCIIEIOBAHUE, CAMOCTOSATEIBHO COOMpATh YCTaHOBKY,
(¢uKcHUpOBaTh PE3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MUECKMX BEIUYMH B BUJE
TabIUL ¥ rpaQUKOB, MPOBOJUTH BBIBOABI IO PE3YJbTaTaM UCCIEIOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHMsI (PU3MUECKUX BEIMYMH (CpPENHSAsl CKOPOCTb
U YCKOpEHHE TeJja MPH paBHOYCKOPEHHOM ABM)KEHUHU, YCKOPEHHE CBOOOAHOIO MaICHNUs,
KECTKOCTh TMPYXKHUHBI, KOIPOUIMEHT TPEHHUS CKOJBKEHUS, MEXaHW4yeckas padora
U MOIIHOCTh, YacTOTa W TMEpHOJ KoJeOaHWH MAaTeMaTH4YEeCKOro M MPY>KMHHOTO
MasiTHUKOB, OITUYECKAs CUJIa COOMPAIOIIEeH JTMH3BI, PaANOAKTUBHBIN (POH): TITAHUPOBATH
U3MEpEHUsI, cOoOMpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJHATE H3MEPEHMUS,
clieysl IPpenIoKEHHON HHCTPYKLIUHU, BEIYUCIISATh 3HAUEHUE BEJIMUMHBI U aHATU3UPOBATh
NOJTy4EHHbBIE PE3YyJIbTAThl C YIETOM 3aJJaHHON MOrPEUIHOCTH U3MEPEHMI;

coOroaTh MpaBWia TEXHUKM O€30MacHOCTH Mpu paboTe ¢ JabopaTOpHBIM
000py/I0BaHUEM;

pa3nuyaTh OCHOBHBIC MTPU3HAKU M3YYCHHBIX (U3UUYECKUX MOJEIICH: MaTepraibHas
TOYKa, aOCOJIOTHO TBEPIOE TEeN0, TOYEHYHBIH HCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IUTaHeTapHas MOJIeb aTOMa, HYKJIOHHAsl MOJIEIb aTOMHOTO SIpa;

XapaKkTepU30BaTh MPHUHIMUMBI ACHCTBHUS H3YyYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOWMCTB C HCMHOJb30BAaHHMEM HX ONUCAaHUS (B TOM YHCIE: CIUIOMETP, JATUUKH
MIOJIOKEHUSI, PACCTOSIHUS M YCKOPEHHUSI, paKeTa, HX0JIOT, OYKH, MEPUCKOII, (hoToarmapar,
ONTUYECKUE CBETOBOJIbI, CHEKTPOCKOI, J03UMETp, KaMmepa BuibcoHa), ucnonb3ys
3HaHUST O CBOMCTBaX (U3MYECKUX SBICHUM M  HEoOXogumble (hu3HUECKUE
3aKOHOMEPHOCTH;

UCMOJb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKHUX MPOIECCOB MPHU PEHICHUN
y4eOHO-TIPaKTUUECKUX 3a/1ad, ONTHYECKHE CXEMBbI I TOCTPOSHUs U300pakeHUi
B TUTOCKOM 3€pKaJie U COOMpAIOIIeH JINH3E;

OPUBOJIUTH MPUMEPHl (HAXOAUTh HH(POPMALKMIO O MIPHUMEpPAx) MNPAKTUYECKOIO
UCTOJb30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOM >KM3HU [UIsl oOecreueHus
0€30MacHOCTH TMpU OOpallleHUH C TMpUOOpaMU U TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHUS 310POBbs U COOIIOACHUS HOPM SKOJIOIMUECKOr0 MOBEECHUS B OKPY KaroIei

cpene;
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OCYHIECTBIISITh MOUCK MH(OpMaiuu B MHTEepHETe, caMoCTOsATENbHO (popMyTupys
MOMCKOBBIM 3alpoC, HAXOAWUTh IIyTH OIPEAEICHUS JTOCTOBEPHOCTH IOJY4YEHHOM
MH(pOpMaIlK Ha OCHOBE UMEIOIINXCS 3HAHUI U JOTOJHUTEIbHBIX HCTOYHUKOB;

WCIOJIb30BaTh TMPU  BBIIOJIHEHUU YYEOHBIX 3alaHUNl  HAyYHO-TIOMYJISPHYIO
JUTEpaTypy, CIpaBOYHbIE MaTepHUasbl, pecypchl ceTu MHTepHeT, BIaAeTh MpUeMaMU
KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALMU U3 OJHON 3HAKOBOM CHCTEMBI
B IpYT'y10;

CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE
uHOpMaIM W3 HECKOJIbKUX HCTOYHUKOB, MYOIMYHO TMPEACTABISITH PE3yIbTaThl
MPOEKTHON WJIA UCCIIEA0BATEIBCKON IEATEIbHOCTH, TPH 3TOM I'PaMOTHO MCIOJIb30BATh
W3YYCHHBI TOHATHIHBIA anmapaT HU3y4aemMoro paszziena (U3UKA U COIMpPOBOXKAAThH
BBICTYIIJIEHUE TIPE3EHTAIMEN C y4ETOM 0COOCHHOCTEN ayIUTOPUU O0yUaIOIIHUXCS.
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7 KIIACC
Ne HanmenoBanue KomuuectBo | [Iporpammuoe conepkanue |  OCHOBHBIE BUJIbI I€ATETLHOCTH 00Yy4YarOIIMUXCS
/1 pa3zielioB U TeEM 4acoB

yu4e0OHOT0 TIpeIMeTa

du3uKa U ee POJIb B MO3HAHUM OKPYKAIOIIEro MUPa

1.1 | ®usuka — HayKa 2 ®dusnka — Hayka o Ipupojie. | BeisiBiieHue pa3nuunii Mexay pu3ndecKuMu
0 MPUPOJE SIBrieHust mpupokIL. Y XMMUYECKUMH ITPEBPALICHUSIMH.
dusnyueckue ABICHUS: PacnioznaBanme u knaccudukanms Gu3nIecKux
MEXaHN4YeCKHUE, TeNJIOBbIC, | SBJICHUMN: MEXaHUYECKUX, TCIIOBBIX,
BJIEKTPUYECKHUE, AJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHLIE, CBETOBEIC, Hab6mtonenue u onvcanue GU3nyeCcKux siBJICHUN
3BYKOBBIEC
1.2 | ®uszuueckue 2 dusnueckre BeTNUUHEL. OnpeneneHue UEHbI IEJICHUS Kb
BEJIMUHHBI Nsmepenne pusnyaeckux HM3MEPUTEIHHOTO TIPHOOPA.

BeJIM4uH. Pu3nueckue
npuoopsl. [lorpemHocTh
U3MEpEHUN
MexayHapoiHasi cucTema
SIUHMUIL

N3MepeHne MTMHENHBIX Pa3MEPOB TEI

Y IIPOMEKYTKOB BPEMEHU C YUETOM
MOIPEIIHOCTEMN.

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

BrinosniHeHME TBOPUECKHUX 3aJaHUM 110 TIOUCKY
CIIOCO0OB U3MEPEHUS HEKOTOPHIX (PU3UUECKUX
XapaKkTEPUCTUK, HAIPUMEDP, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATIEHHBIX
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00BEKTOB, OOJIBIINX PACCTOSIHUI, MAJIbIX
MPOMEXYTKOB BpeMeHu. O0CyxaeHne
IpeayIaraéMbpIX CIioco0oB

1.3. | EcrectBenHO- 2 Kak ¢usuka u qpyrue BoiaBrkeHne runores3, 00bSICHIIOUUX MPOCTHIE
HAy4YHbIA METOJI €CTECTBEHHbIE HAYKH ABJICHUS, HAIPUMED:
MO3HAHUS U3Y4aroT IPUPOJTY. — MOYEMY OCTAHABIIMBAETCS JABMKYIIEECS
EcrecTBeHHO-Hay4YHBIN 10 TOPU30HTAJILHOM ITOBEPXHOCTH TEINO;
METO/1 MIO3HAHHUS: — [IOYEMY B KapKYIO MOroJly B CBETJION OAEKIE
HaOJIr0JIEHNE, TOCTAHOBKA MPOXJIAJHEN, YeM B TeMHOM. [Ipeanoxenue
Hay4HOTr'0 BOIIPOCA, CIOCOOOB MPOBEPKU TUIIOTE3.
BBI/IBMDKCHUE TUIIOTES, IIpoBeneHne uccnenoBanms Mo MPOBEPKE KAKOM -
HKCIIEPUMEHT I10 MPOBEPKE | MO0 TUIOTE3bI.
TUIOTE3, OOBSICHEHNE [TocTpoenue npocreiux Moaene puandeckux
HA0JII0/1aeMOT0 SIBIICHUS. SBJICHUH (B BHJI€ PUCYHKOB WJIM CXEM ), HAIPUMEP
Onucanue puznuecKux MaJICHUE MPEIMETA; TPSIMOJIMHENHOE
SBJICHUW C TTIOMOILBIO pacnpoCTpaHEHUE CBETA
MoOeJIen
Htoro o pazneny 6

HepBOHaqaﬂmee CBCACHUHA

0 CTPOCHMH BEIIECTBA

2.1

Crpoenue BeliecTBa

1

CrpoeHue BellecTBa:
aTOMBI U MOJIEKYIIBI, UX
pa3mepbl. OmbITHI,
JI0Ka3bIBAIOIINE
JIUCKPETHOE CTPOCHHE
BEIIECTBA

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

Ornenka pa3MepoB aTOMOB U MOJIEKYJI

C UCMOJb30BaHUEM (GoTorpaduii, moaydeHHbIX
Ha aTOMHOM CHUJIOBOM MHKpockorie (ACM) —
naboparopHas padora 1o teme: «OleHKa
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IUaMeTpa aToMa METOJIOM PsIIOB
(c ucnionb3zoBanueM (pororpaduii).
Ornpenenenne pa3MepoB MajbIX Tell

2.2 | JIBmxeHUE
U B3aUMOJICHCTBUEC
YaCTUIl BEIIECTBA

JIBU>KEHHE YaCTHII
BeecTBa. CBsI3b CKOPOCTH
JIBIDKCHUS YaCTHIL

C TEMIEPaTypOu.
bpoyHoOBCKOE 1BHXKEHMUE,
g dysus.
B3anmoneiicTBue yacTuig
BEILECTBA: IPUTSIKCHHE

U OTTAJIKUBAHUE

Habmronenue u 00bsicHeHuE OPOYHOBCKOIO
JIBUKEHUS U sBIIeHUs TudPy3un.

[TpoBenenvie u 00BICHEHNE OMBITOB

M0 HaOJIIO/IEHUIO TEIVIOBOTO PacIIMpPEHHS Ta30B.
[IpoBenenue u 0ObICHEHUE OMBITOB

10 OOHAPYKEHHUIO CHJI MOJIEKYIISPHOTO
NPUTSHKCHUS U OTTAJIKUBAHMS

2.3 | ArperarHbie
COCTOSTHUS BEIIIECTBA

ArperatHble COCTOSTHUS
BEILIECTBA: CTPOEHHUE 'a30B,
JKUIKOCTEN U TBEPBIX
(KpUCTAITMYECKHUX) TEJ.
B3anmocss3b mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJIIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (C UCIOJIb30BAHUEM TTPOCTHIX
MOJIEJIeH) OCHOBHBIX PA3IN4Yuil B CTPOCHUU T'a30B,
YKHUIKOCTEN U TBEPIABIX TE.

OO0BsIcCHEHNE MAJION CKUMAEMOCTH JKUIKOCTEN
Y TBEPJIbIX T€Jl, OOJBIION CKUMAEMOCTH T'a30B.
OObsicHeHUE coXpaHeHHs (POPMBI TBEPIBIX TEI
Y TEKYYECTHU KUJIKOCTH.

IIpoBeneHue ONbBITOB, TOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUM BOJIbI YACTHUIIbI HAXOIATCS
B CpEHEM Jlajibllie APYT OT Jpyra (IJIOTHOCTh
MEHBIIIE), YEM B JKHIKOM.

Y cTaHOBIEHHE B3aUMOCBSI3U MEXKTY
OCOOEHHOCTSIMH arperaTHbIX COCTOSIHUI BOJIbI

Y CYIIECTBOBAHMEM BOJIHBIX OPraHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro no paszneny
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JIBH2KeHMe M B3aUM OIeCTBHE TeJl

3.1 | Mexanuueckoe 3 Mexanundeckoe nBukeHue. | MccnegoBanue paBHOMEPHOTO ABUKEHUS,
JBUYKEHUE PaBHOMepHOE OIpE/eIICHUE €ro MPU3HAKOB.
Y HEPaBHOMEPHOE HaOmronenne HepaBHOMEPHOTO IBUYKEHUS
neuxeHne. CKopocTb. Y ONPEEIICHUE €ro OTIIMYHUIA OT paBHOMEPHOTO
CpenHsis CKOPOCTh JBHOKCHUS.
[P HEPABHOMEPHOM OnpeneneHue CKOpOCTH PaBHOMEPHOIO
IBWO>KeHUU. Pacuer nytu JBWO)KEHUS (LIapuKa B KHUAKOCTH, MOJENN
U BPEMEHU JIBH)KEHUS AJIEKTPUYECKOI0 aBTOMOOWIIA U T.J.).
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHHUSI
OpycKa WM IapyuKa M0 HaKJIOHHOM TIOCKOCTH.
Pemenue 3a1a4 Ha onpeeneHue NyTi, CKOPOCTH
Y BPEMEHU PABHOMEPHOT'O JIBM)KECHHUSI.
AHanu3 rpa@uKoB 3aBUCUMOCTH MMYTH U CKOPOCTH
OT BpEMEHU
3.2 | Uuepuus, macca, 4 SBnenuie unepuuu. 3akoH | OObSICHEHHE U MPOTHO3UPOBAHUE SIBJICHUIA,

IIJIOTHOCTD

nHepuuu. Baumonencraue
TEJI KaK IMPpUYrHA
U3MEHEHUS CKOPOCTHU
IBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTHU Tea.
IInoTHOCTH BeliecTBa.
CBs13b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eAUHUIE 00beMa
BEIIIECTBA

00YCIIOBJICHHBIX HHEPITUECH, HAIIPUMED, YTO
MIPOMCXOIUT MPH TOPMOKCHHUH HITH PE3KOM
MaHEeBpe aBTOMOOWUJIS, TOYeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABUKEHUE HA BEIOCUTICIIE
WJIA CaMOKaTe U T. .

[IpoBeeHrE U aHATIU3 OIBITOB,
JTEMOHCTPHUPYIOIINX U3MEHEHHUE CKOPOCTH
JIBIDKCHUS Tejla B pe3ysbTaTe ASHCTBUS Ha HETO
JIPYTHX TEIL

Pemenue 3amad Ha ornpeiesieHue MacChl Tela, €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 pE3YJIbTATC
HU3MCPCHHUSA €TI0 MAaCChI U ob0beMa

3.3

Cuma. Buaper cun

14

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

C MIOMOIIBIO TUHAMOMETPA.
SIBaeHME TATOTEHUS U CHUJIa
TskecTH. Cuna TSKeCTU
Ha IPYTUX IUJIaHETaXx.

Bec tena. HeBecomocTs.
CnoxxeHue cuil,
HANPABJIECHHBIX 110 OAHON
MIPSAMOM.
PaBHoxericTByrOmas cui.
Cuna tpenusd. Tpenue
CKOJIb)KCHHUS M TPEHUE
nokost. Tpenue B npupoie
1 TEXHUKE

N3ydyeHue B3auMOJEHCTBUS KaK PUYUHBI
M3MEHEHUS] CKOPOCTH Tella WK ero AepopMaluu.
Onucanue peabHbIX CUTYallui B3aUMOJICHCTBUS
TEJ C MOMOIIbIO MOJIENIEH, B KOTOPHIX BBOJUTCS
MTOHATHE ¥ N300paKCHUE CHIIBI.

N3yuenue cuibl ympyrocTu.

HccrnenoBanne 3aBUCUMOCTH CHUJTBI YIIPYTOCTH

OT YIJIMHEHHUS 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 cuTyaluil, CBI3aHHbBIX C ABJICHUEM
TATOTCHHUS.

OO0BsicHeHHE OPOUTATLHOTO JBUXKCHUS TIJIAHET

C WICTIOJIb30BAaHHUEM SIBJIICHHSI TSATOTSHUS U 3aKOHA
WHEPIIIH.

H3mepenne Beca Tena ¢ TOMOIIBIO THHAMOMETpA.
O6ocHOBaHUE ATOTO CI0c00a U3MEPEHHUSI.
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Anamm3 u MOJCIUPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCNEepUMEHTAIBHOE NIOJIyY€HHE ITPaBUIIa
CJIOXKEHHUsI CUJI, HAIIPABJIEHHBIX BJIOJIb OHOU
MIPSIMOM.

Ornpenenenne BEIMYMHBI PAaBHOACHCTBYIOIIEH
CHIL

N3y4yeHne cuiibl TPEHUS CKOJIBKEHUS U CUJIBI
TPEHUs I1OKOS.

HccenenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

OT CWJIBI JABJIEHUS U CBOMCTB TPYILIHXCS
ITIOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTYALMH, B KOTOPBIX
IIPOSIBIISIETCA IEVCTBUE CUIIBI TPEHMUS,
UCIOJIb3YIOTCS CIIOCOOBI €€ YMEHBIICHHUS

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

Pemenue 3a1au ¢ ucnosap30BaHUEM (POPMYI
IUISL pacueTa CHJIbI TSHKECTH, CUJIbI YIIPYTOCTH,
CUJIbI TPEHUS

Htoro no pazneny

21

/laBjieHre TBEPABIX TeJl, KMAKOCTEH U ra3oB

4.1

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

3

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

Amnanu3 u 00BSICHEHHE OIBITOB H MMPaKTHYCCKUX

CHUTYaITNii, B KOTOPBIX TPOSBIISIETCS CHJIA
TaBIICHUSI.
O6ocHOBaHUE CITOCOOOB YMEHBIIICHUS
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rasa ot oobema,
TeMIIEpaTyphl.
[lepenaua naBineHus
TBEP/IBIMU TEJIAMH,
YKHJIKOCTSIMU U Ta3aMHU.
3akon Ilackamns

U YBEJIIMYCHUS JTABIICHHUS.
M3y4yeHne 3aBUCUMOCTH JIaBJICHUS T'a3a

0T 00beMa U TeMIEepPaTypPhI.

N3ydenune ocobeHHOCTEN Tepeaaun JaBIeHus
TBEPJBIMU TEJIAMH, KHJIKOCTSIMH U Ta3aMHu.
O6ocHOBaHUE PE3YJIBTATOB OMBITOB
0COOEHHOCTSIMH CTPOSHUS BEIIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSHUSX.
DKCIepUMEHTATbHOE JI0KA3aTeNbCTBO 3aKOHA
ITackans.

Penrenue 3a1a4 Ha pacdeT JaBICHUS TBEPIOTO
Tena

4.2

JlaBiieHHE KUIKOCTH

3aBUCHUMOCTD JABJICHUS
MKUJKOCTU OT TJTYOUHBI.
[THeBMaTUUECKHE MAIIMHBI.
I'mapocratnueckui
napanokc. Coobmaronuecs
cocynsl. ['napaBnmnueckue
MEXaHU3MbI

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

Hab6mronenne u 00bICHEHHE THAPOCTATHYECKOTO
napajiokca Ha ocHOBe 3akoHa [lackans.
N3ydenune cooOmarmmuxcs Cocy10B.

Pemenue 3a1a4y Ha pacueT AaBICHUS KUJIKOCTH.
OOBsicCHeHHE TPUHITUIIA IEUCTBUS
TUJIPABINYECKOI0 IIPECCa, MTHEBMATUUECKHUX
MaIIIH.

AHanu3 1 00bSACHEHHE MPAKTHYECKUX CUTYALIH,
JEMOHCTPUPYIOIIHNX MPOSIBJICHUE TaBICHUS
KUJIKOCTHU U 3akoHa [lackans, Hanpumep
MIPOIIECCOB B OPraHU3Me MpH rTyOOKOBOIHOM
HBIPSIHUU
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4.3 | AtmocdepHoe Atmocdepa 3emin DKCIEpUMEHTAIbHOE OOHAPYKEHUE
JIABJICHUE U aTMoc(epHOe 1aBleHUe. | aTMOC(EPHOro JaBICHHUS.
[IpuuunHsb! cymecTBOBaHUs | AHaJIM3 U OOBSICHEHUE OIBITOB U MPAKTUYECKUX
BO3/IYIITHOM 000JIOUKH CUTYAaIlMi, CBSI3aHHBIX C JICHCTBUEM
3emun. OnbIT Toppuyennu. | atMochepHOro 1aBJICHUS.
N3mepenue atmochepHoro | OObACHEHHE CYILIECTBOBaHUS aTMOC(epbl
JaBJIeHUs. 3aBUCUMOCTb Ha 3eMJI€ U 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 aTMOC(hepHOro
IUTSL ©3MEPEHUS JABJICHHSI OT BBICOTHI.
aTMOC(epHOro AaBJICHUS Pemenue 3anau Ha pacueT arMoc(epHOro
JIABJICHMUS.
N3yuenue ycrpoiicTBa 6apomeTpa-aHepoua
4.4 | leiictBue JleficTBUE )KUAKOCTH U raza | DKCIIEpUMEHTaIbHOE OOHApYKEHUE NEUCTBUS

KHUIKOCTH M ra3a
Ha MOrpy’>KCHHOC
B HUX TCJIO

Ha IOTPYKEHHOE B HUX
TeJ10. BelTankusaromas
(apxuMenoBa) cuiia. 3aKOH
Apxumena. [1naBanue Tei.
BoznyxoruiaBanue

KUJKOCTHU U T'a3a Ha MOTPY>KEHHOE B HUX TEJIO.
OrnpenienieHre BhITAIKMBAIOINIEH CHITHI,
JNEUCTBYIOILIEN Ha TEJI0, ITOIPYKEHHOE

B )KUJKOCTb.

[IpoBeneHre u 0OCYXKIEHHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITUIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT 00beMa MOTrPy>KEHHOMN

B KMJIKOCTh YaCTH T€ja U OT INIOTHOCTH
KUJKOCTH.

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

om maccvl mend.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE

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

WA KOHCTPYHPOBAHUE JIOJKH U OMPEIEIICHUE e¢
IPy3010TbEMHOCTH

Htoro no pazneny

21

Pabora u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTD

Mexanuueckas pabora.
MomtHoCTE

DKCNEPUMEHTAIBHOE OMPEACICHUE
MEXaHUUYECKOW pabOThI CUIIBI TSAKECTH

MPU MTAJCHUU TEJIA U CUJIbI TPEHUS

IIPU PABHOMEPHOM IEPEMEIICHUHN TEJIA

10 TOPU30HTAIILHON TOBEPXHOCTH.

Pacuer MomHOCTH, pa3BUBaEMOM ITPU MOABEME
10 JICCTHMIIC.

Pemenue 3ana4 Ha pacueT MEXaHUYECKOU pabOoThI
U MOIIIHOCTH

5.2

HpOCTBIG MCXaHHM3MBI

[IpocTbie MEXaHU3MBI:
pbIuar, 0JI0K, HaKJIOHHas
IIOCKOCTh. [IpaBuio
paBHOBECHS pblyara.
[Ipumenenue nmpasuia
paBHOBECHS pbluara

K OJI0Ky. «3050TOC

OrnpenienieHre BBIMTPHINIA B CHIIE IPOCTHIX
MEXaHHU3MOB Ha MPUMEpe pbluara, MoABHKHOTO

M HEOJABHKHOT'O OJJOKOB, HAKJIOHHOM IIJIOCKOCTH.
HccnenoBanue ycnoBUs paBHOBECHS phluara.
OOGHapykeHHEe CBONCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMUHBIX HMHCTPYMEHTAX U MPUCTIOCOOICHUSX,
HCIIOIb3YEMBIX B OBITY U TEXHHUKE, a TAaK)KE
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npaBuiio» Mexanuku. KIIJ[ | B KuBBIX Opranuszmax.

IIPOCTBIX MEXaHU3MOB. DKCIEpUMEHTAIBHOE JI0KA3aTEIbCTBO PABEHCTBA
[IpocThie MEXaHU3MBI paboT IpU MPUMEHEHUU MPOCTHIX MEXAaHU3MOB.
B OBITY U TEXHUKE Omnpenenenne KITJ[ HakTOHHON MIOCKOCTH.

Pemienue 3ana4 Ha MprUMEHEHHE TIPABUIIA
paBHOBecHs pbriuara v Ha pacuet KIIJ]

5.3 | Mexanunueckas 4 MexaHnueckas SHEpPIusl. DKCNEpPUMEHTAILHOE OINPEAEIICHUE U3MEHEHUS
HEPrusl Kunernueckas KMHETUYECKOW U MOTEHLUAIbHON YHEPIUH TENA
Y MOTEHIMAJIbHAS DHEPTUSl. | IIPU €r0 CKaThIBAHUM 110 HAKJIOHHOM IIOCKOCTH.
[IpeBpamienue onHoro Buaa | @PopMyaupoBaHUE Ha OCHOBE UCCIIEIOBAaHUS

MEXaHUYECKOW IHEPTUU 3aKOHA COXPAaHEHUsI MEXaHUYECKOU SHEPruu.
B IPyrou. 3aKOH OOcyxaeHue rpaHul TPUMEHUMOCTH 3aKOHA
COXPaHEHHUS SHEPTUU COXPAaHEHHMS SHEPTUH.
B MEXaHUKE Peenue 3a1a4 ¢ HCMOIb30BAaHUEM 3aKOHA
COXPAHEHMS SDHEPTUU

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 YJaIOIINXCS
n/m pa3zielioB U TEM 4acoB
y4eOHOI0 IIpeIMeTa
TensioBbie sIBJIEHUSA
1.1 | Ctpoenue u cBOMCTBa 7 OCHOBHBIE TTOJIOKEHUS HabGmronerre n mHTEpIpeTaIis ONBITOB,

BCIICCTBA

MOJIEKYJISIPHO-KUHETHYECKON
TEOPHUH CTPOCHHUSI BELIECTBA.
Macca u pa3mepsl aTOMOB

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

Mopenu TBEpAOro, )KUAKOTO
U Ta3000pa3HOr0 COCTOSIHUM
BEILIECTBA.
Kpucranmmueckue

U amopdHbIE Tena.
OObsicHEHUE CBOWCTB ra3os,
AKUJKOCTEW U TBEPABIX TEN
Ha OCHOBE MOJIOKEHU
MOJIEKYJISIPHO-KMHETHYECKOU
teopun. CMaunBaHue

Y KaNWUISIPHbBIE SIBJICHUS.
TennoBoe pacuupeHue

U CKaTue

CBUICTEILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUH BEUIECTBA: OMBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEUIECTB B BOJE.

Petienue 3aa4 o O1eHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €AMHUIIE 00heMa
BEIIECTBA.

AHanu3 TeKcTa JPEeBHUX aTOMHUCTOB (HAIIpUMeEp,
¢dparmenta noamsl Jlykpeuus «O npupoae
BEIIICH») C M3II0KEHHUEM 000CHOBAHUM aTOMHOM
TUTIOTE3bI (CMBICIIOBOE UTCHHE).

Orenka yoeIuTeTbHOCTH 3THX 000CHOBaHUH.
OObsicHeHUEe OPOYHOBCKOTO JIBUXKEHUS, SIBIICHUS
b Gy3un U pazIuudid MeXa1y HUIMH Ha OCHOBE
MOJIOKEHUM MOJIEKYIISIPHO-KUHETUYECKOU
TEOpUU CTPOCHUSI BEIIECTBA.

OObsicHEHUE OCHOBHBIX Pa3inyuil B CTPOCHUU
ra3oB, XKHUJAKOCTEH U TBEPABIX TEJ

C MCTIOJIb30BAHUEM TOJIOKEHUH MOJIEKYJISPHO-
KUHETUYECKOU TEOPHH CTPOSHUS BEIIECTBA.
[IpoBeaeHrEe OMBITOB MO BHIPAIIMBAHUIO
KPHUCTAJUIOB TIOBAPEHHOM COJIM WIJIH caxapa.
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[IpoBeneHue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOIUX KAWL PHBIC SBJICHUS

U SIBJICHUE CMaYMBaHUSI.

OObsicHEHUE PO KAWL PHBIX SIBICHUN

JUTSI TIOCTYIUICHUST BOJBI B OPTaHU3M PACTCHHM.
HaGmonenue, nposeaeHue 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.

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

AHaIM3 MPaKTUYECKUX CUTYAIIUH, CBI3aHHBIX
CO CBOMCTBAMM ra30B, KUJKOCTEH U TBEPABIX TEI

TermoBbie nponEecch 21 Temneparypa. CBs3b O6ocHOBaHUKE MTPaBUII U3MEPEHUS TEMITEPATYPBHI.
TEMIIepaTyphl CO CKOPOCThI0 | CpaBHEHHE PA3IMYHBIX CIIOCOOOB U3MEPEHUS
TEIJIOBOTO JIBUKEHUS U IIKaJ TEMIepaTyphl.
yactull. BHyTpeHHss Hab6mronenrie u o0bICHEHUE OMBITOB,
sHeprud. CrnocoObl JNEMOHCTPUPYIOIINX U3MEHEHNE BHYTPEHHEN
W3MEHEHUS BHYTPEHHEN SHEPruu Teja B pe3ysibTaTe TEMJonepeaaun
SHEPruu: Terioneperaya U pabOThI BHEIIHUX CHUJL.
1 COBEpIIICHUE PaOOTHI. Hab6mronenre u 00bICHEHUE OMBITOB,
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Bue! Termonepenayu:
TEIUIONPOBOHOCTb,
KOHBEKIIHS, U3TyYCHHUE.
KonuuecTBo TENJIOTHI.

Y nenbHasa TEIIOEMKOCTh
BenlecTBa. TemiooOMeH
Y TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [maBienue

Y OTBEp/ICBAHUE
KPUCTAIMYECKHUX BEIIECTB.
VnennHas TeIiora
IIaBJICHUSL.
[Tapoo6pa3oBanue

u KoHjeHcanus. Ucnapenue.

Kunienue. Y genbuas
TEeIJI0Ta MapooOpa3oBaHMUs.
3aBUCHUMOCTb TEMIIEPATYPhI
KUIIEHHS OT aTMOCHEPHOTO
JABJICHUS.

BrnaxunocTs Bo3myxa.
DHeprus TOIJIUBA.

VY nenbHas Temiora
CropaHus.

[TpuHIUTIBEI paOOTHI
TeraoBbIX Apurarene KI1J]
TEIJIOBOTO JBUTATEIIS.

00CyXJIeHrEe MPAKTUYECKUX CUTYaIIUH,
JIEMOHCTPUPYIOIINX PA3TMYHbBIC BUIBI
TEIUIONEepEIaum: TeTUIONPOBOIHOCTb,
KOHBEKIIHIO, U3TyYCHHUE.

HccaenoBanue ABIEHUS TEINIOOOMEHA

[PYA CMEIIMBAHUM XOJIOJTHOU Y TOPSYEUN BOJIBI.
HabGmronenre ycTaHOBIEHUS TEIIJIOBOTO
PaBHOBECHS MEXKY TOPSIYEH U XOJIOJTHOM BOJIOM.
Onpenenenue (M3MEpEHUE) KOIUYECTBA
TEIJIOTHI, TOJTYYEHHOI'0 BOJIOW MPHU TEINIOOOMEHE
C HarpeThIM METAUTMYECKUM LUJIUHIPOM.
Onpenenenue (M3MepeHUE) yaeIbHON
TEIIJIOEMKOCTH BEIIECTBA.

Pemenne 3ama4, CBA3aHHBIX C BRIYMCIICHUEM
KOJIMYECTBA TEIJIOTHI U TEINIOEMKOCTHU

IPU TETUIO0OMEHE.

AHaJM3 CUTYyalui MPaKTUIECKOTO
HCITOJIb30BAHUS TEIJIOBBIX CBOMCTB BEIIECTB
¥ MaTepuajioB, HAIIpUMEP, B LEIAX
SHeprocOepeKeHUs : TEMIOU30JISIIHA,
sHeprocoOeperaronue KpoIiiy,
TEPMOAKKYMYJISITOPHI U T. 1.

HabGnronenue siBjeHuil ucnapeHust

1 KOHCHCAIIUH.

HccnenoBanue mpoiiecca UCapeHus
Pa3IMYHBIX JKUIKOCTEM.

OObsicHEHUE SIBIICHUM UCTIApCHUS
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TerioBeIe ABUTATEIN

Y 3all1Ta OKPYKaroEen
CpEIbL.

3aKOH COXpaHEHHUS

Y MIPEBPAILEHUS YHEPTUU
B TEIUIOBBIX MPOLIECCax

¥ KOHJICHCAITUU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUSI.

HabGmronenue u o0bsicHeHHE TIpoliecca KUMEeHHUs,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATYPhI
KHUTICHUS OT JaBJICHMUS.

Onpenenenue (M3MepeHNE) OTHOCUTEIIHLHOM
BII&KHOCTH BO3/yXa.

Habmonenue nporiecca ruraBieHus
KPUCTALUTUIECKOTO BEIIECTBA, HAIIPUMED, JIbJIA.
CpaBHeHUE MTPOLIECCOB ILJIABJICHUS
KPUCTALTUICCKUX TEJI U pa3MATdeHUs

IIpY HarpeBaHUU aMOP(HBIX TEJl.

OmnpeneneHue (M3MepeHue) yaeabHOU TEeTIOThI
TUUTABJICHUS JIBJIA.

OObsicHEeHUE SBJICHUH TUTaBJICHUS

Y KPUCTATU3AlUA Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHUSI.

Pemenne 3amay, CBA3aHHBIX C BHIYUCIICHHEM
KOJIMYECTBA TEIUIOTHI B MpOIeccax
TETUTIOTIepeau MPH TJIaBICHUN

Y KPUCTAILTU3AIINN, UCTIAPSHUN U KOHJCHCAITUH.
AHanmM3 CUTYyaluil MPaKTHIECKOTO MPUMEHCHHUS
SIBJICHUM TUIABJICHUS U KPUCTAUTA3AIIHH,
HAIpUMeED, MOTYICHHE CBEPXIUCTHIX
MaTepHUaioB, COJIeBas rpeJika u JIp.

AHanu3 paboThl U 00BSICHEHUE MPUHIIUIIA
JIENCTBUS TETIJIOBOTO JIBUTATEIS.
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Brrunciienne xonuyecTBa TEIJIOTHI,
BBIJICTISIFOIIETOCS MPU CTOPAHUU PA3IMYHBIX
BUI0B TorumBa, u KII/[ geurarens.
OO6cyXIeHNE PKOJOTHYECKUX TIOCIICICTBUI
WCII0JIb30BaHUS JBUTATEJICH BHYTPEHHETO
CropaHusl, TEIUIOBBIX U THAPOIICKTPOCTAHITUN

Hroro no pazneny

28

3J1eKTpnqec1me N MAarHUuTHbBIC ABJICHUSA

2.1

DIIEKTPUUECKHUE
3apsbl.

3apsKEHHBIE Tela

U UX B3aUMOJICUCTBUS

7

DIneKTpu3anus Tell.

JIBa pozia dIEKTPUIECKUX
3apsia0B. B3anmopericreue
3apsSYKEHHBIX TEIL.

3akon Kynona (3aBUCHMOCTh

CHUJIbI B3aUMOJICVCTBUS
3apSKEHHBIX TEJ

OT BEJIMYMHBI 3aPsI0B

Y pacCTOSHUS MEXKIY
TeJaMu).

DJIEKTPUUYECKOE TIOJIE.
HamnpsxenHocts
AJIEKTPUYECKOTO MOJIA.
[IpyHIMD Cynepro3uuu
BIIEKTPUYECKUX MOJICH

(Ha KaUECTBEHHOM YpPOBHE).

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

HaGmonenue u mpoBeieHUE OMBITOB

IO AJIEKTPU3ALNU TEJ ITPU CONMPUKOCHOBEHUU

Y MHJYKLIHEW.

HaGmonenue u o0bsicHEeHUE B3aUMOJICHCTBUS
OJTHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEIL.
OObsicHEeHUE TPUHITUIIA TCUCTBHS JJIEKTPOCKOTIA.
OObsicHEeHUE SBICHUH AJIEKTPU3AIUU

MIPU COMPUKOCHOBEHUHU TEJl U UHAYKIIUEH

C UCMOJIb30BAHUEM 3HAHUN O HOCUTEIISIX
BIIEKTPUYECKUX 3aPsAI0B B BEIIECTBE.
Pacnio3naBanue u 0ObICHEHUE SIBICHUI
ANEKTPU3ALNU B IOBCEIHEBHOW KU3HU.
HabmoneHne u 00BbSICHEHHE OMBITOB,
WJUTIOCTPUPYIOIIUX 3aKOH COXPAHCHUS
3JIEKTPUYECKOTO 3apsiaa.

Habronenue onbITOB 10 MOJIEIMPOBAHUIO
CUJIOBBIX JIMHUUN 3JIEKTPUYECKOTO TOJIS.
HccnenoBanne nencTBUS SIEKTPUUECKOTO OIS
Ha [IPOBOJIHUKHU U TUDJICKTPUKHU
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Crpoenue aToma.
[IpoBOoaHMKH

Y TUDJICKTPUKHU. 3aKOH
COXPAHEHHUSI AIEKTPUUECKOTrO
3apsiga

2.2

[TocTostHHBIN
BJIEKTPUYECKUN TOK

20

DIIEKTPUUECKUN TOK.

VY cioBus CymiecTBOBaHUS
AJIEKTPUYECKOTO TOKA.
HcTounnku moCcTOSITHHOTO
ToKa. JlencTBus
AJICKTPUYECKOr0 TOKa
(TemoBoOe, XUMHUUECKOE,
MAarHuTHOE).
DJIEKTPUYECKUN TOK

B JKUJIKOCTSIX U razax.
DJIEKTpUYECKas 11eTb.
Cuna Toka. DJIEKTPUIECKOE
HanpsiKEeHUE.
ComnpoTuBieHue
MIPOBOJIHUKA. Y JIeTIbHOE
COMPOTHUBJICHHUE BEIECTBA.
3akoH OMa 1J1s yyacTka
nenu. IlocnenoBarenpHOE
Y MapajieIbHOE COSIMHEHHE
MIPOBOJIHUKOB.

Pabora u MOITHOCTh
AJIEKTPUYECKOTrO TOKA.

HabGmronenne pa3aMaHbIX BUJIOB JICHCTBUS
AJIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE dTUX
BHJIOB JICHCTBHS B IOBCEIHEBHOM KU3HMU.
Hab6mronenre BOZHUKHOBEHUS Ta30BOT0 pas3psijia
Y 3JIEKTPUYECKOTO TOKA B JKUJIKOCTH.

COopka 1 HCIBITAHUE YJICKTPUUECKOM 11enn
IMOCTOSTHHOT'O TOKa.

N3mepenune cruiibl TOka aMIepMeTpoM.
N3mepenne 31eKTpUueCKOro HarpsKeHUs
BOJILTMETPOM.

[IpoBenenue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JUIMHBI, TUIOIAIA MONEPEYHOTO CEUCHUS
Y MaTepuaia.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PE3UCTOP,

OT COMPOTUBIICHUS PE3UCTOPA U HATIPSKECHUS
Ha PE3UCTOPE.

[IpoBepka npaBuia CIOKEHUS HAPSHKEHUM
IIPY MOCIIE0BATENBHOM COCIMHEHUH JIBYX
pE3UCTOPOB.
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3akoH Jlxoyns—JIeHna.
DIIEKTPUYECKHUE LIETH

U TIOTpeOUTENN
BJIEKTPUYECKOU SHEPTUU
B ObITy. KopoTkoe
3aMBbIKaHUE

[IpoBepka npaBuiia 1 CUITbI TOKA

IIPY MAPAJLIETbHOM COECAMHEHNUN PE3UCTOPOB.
AHanu3 cuTyanuil Nocaea0BaTeIbHOIO U
NapAIIIEIBHOIO COETMHEHUS TPOBOJHUKOB

B JJOMAILIHUX JIEKTPUYECKUX CETSIX.

Pemenue 3amay ¢ ucnonab3oBaHueM 3aKkoHa OMma
u hopMyI pacyeTa dJIEKTPUIECKOTO
COIMPOTUBJICHUS TIPU MOCIEI0BATEIHLHOM

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

OmnpeneneHue MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIIIEMOU HA PE3UCTOPE.

HccnenoBanue 3aBUCHMOCTH CUIIBI TOKA Y€pe3
JAMIIOYKY OT HANPSKEHUs HA HEW.
Onpenenenne KIIJ[ narpesarens.
HccnenoBanue npeoOpa3zoBaHus SHEPTUU

IPU MOJBEME TPYy3a DJIEKTPOABUTATEIIEM.
OObsicHEeHUE YCTPOUCTBA U MPUHIIMIIA JEHCTBUSA
JIOMAIIHUX 3JIEKTPOHArpeBaTeNbHbIX MPUOOPOB.
OOBsicHEHNE IPUYKUH KOPOTKOTO 3aMbIKaHUS

Y IPUHIIMIA IEUCTBHS IUIABKUX
IIPENOXPaHUTETIEH.

Pemrenue 3a1ay ¢ MCNOIB30BaHUEM 3aKOHA
JIxoyns—Jlenua

2.3

MarHuTHbIC SIBJICHUS

IlocTOssTHHBIE MATHUTHI.
BzaumoeiictBue

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

U €0 3HAYECHUE IS )KU3HU
Ha 3emue. OnbIT Dpcrena.
MarauTtHoe mnoJe
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
BJIEKTPOMArHUTOB

B TexHUKE. JlericTBHE
MarHuTHOT'O TTOJIS

Ha MPOBOJTHUK C TOKOM.
DJIEKTPOIBUTATEIIb
MOCTOSIHHOTO TOKA.
Hcnons3oBanue
AJIEKTPOJABUTATEIEN

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydenrne MarHuTHOTrO TOJIs ITIOCTOSTHHBIX
MarHuTOB MPU UX O0BETUHCHUH U pa3JIeiCHUU.
HccnenoBanue MariuTHOTO B3aUMOJICHCTBUS
MMOCTOSIHHBIX MarHUTOB.

N3yueHne MarHuTHOTO TOJISI TOCTOSIHHBIX
MarHuTOB MPU UX OOBETUHEHUU U pa3JeiICHUN.
[IpoBeneHrE ONBITOB MO BU3yaIU3AIUHU OIS
MMOCTOSTHHBIX MarHUTOB.

N3yuenune siBneHns HAMarHUYMBaHUS
BCILICCTBA.

HccnenoBanne neicTBUS SIIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBenieHrE ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCHMOCTbD CHJIbI B3AMMOJICMCTBUS KaTYIIKH
C TOKOM M MarHuTa OT CWJIbl U HalpPaBJICHUS TOKA
B KaTYIIIKE.

AHanu3 cUTyalui NPaKTUYECKOr0 MPUMEHEHHUS
AJICKTPOMArHUuTOB (B OBITOBBIX TEXHUUYECKUX
YCTPOUCTBAX, MPOMBIIIIIICHHOCTH, MEUIIUHE).
HN3ydyenue nencTBrUsE MAarHUTHOTO MOJISt

Ha MPOBOJHHK C TOKOM.

N3yyeHne nercTBus dJIEKTPOABUATATEIS.
N3mepenune KIII anexTpoaBurarenbHou
YCTaHOBKH.

Pacno3HaBanue u aHaIIN3 pa3IMYHbBIX
IIPUMEHEHUH 3JIEKTPOJABUTATENECH

(TpaHCnopT, OBITOBBIE YCTPOWCTBA U JIP.)
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2.4 | DneKTpoMarHuTHas 4 Omneitel @apanes. SBmenne | ONbITHI IO UCCIIETOBAHUIO SBICHUS
UHIYKIMSA AIEKTPOMAarHUTHOU AIIEKTPOMArHUTHOM MHIAYKIMN: UCCIIEI0OBAHUE
naayknuu. [IpaBuno JleHna. | U3MeHEHUI 3HAYEHUST Y HAIIPABJICHUS
DnekTporeHeparop. WHIYKIIHUOHHOI'O TOKa
CniocoObl osydeHus
AJIEKTPUYECKOU IHEPIUU.
DJIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX JHEPrUU
Htoro 1o pazneny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KUJIACC
No HanmeHoBaHue KomnuectBo | Ilporpammuoe comepskanue | OCHOBHBIC BUIBI ICITCIBHOCTH 00 yJaIOIIUXCS
n/m pa3zesioB U TEM 4acoB
y4e0HOTr o mpeIMeTa
Mexanuuyeckue siBJICHUSA
1.1 | Mexanuueckoe 10 MexaHn4eCcKoe JBUKECHUE. AHanmmn3 1 00CyXJIeHHE Pa3InIHBIX TPUMEPOB

JIBIOKEHUE U CITIOCOOBI
€ro OIUCaHus

MarepuanbHas TOUKA.
Cucrema orcuera.
OTHOCUTEIBHOCTH
MEXaHUYECKOTO IBUKEHUS.
PaBHOMEpHOE
MPSMOJIMHENHOE JBUKEHHE.
HepaBHoMmepHOe
MPSAMOJIMHENHOE JBUKECHHE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TEJA MpHU
HEPaBHOMEPHOM JIBH>KCHUHU.
Yckopenue.
PaBHOYyCKOpEeHHOE
MPSAMOJIMHENHOE JBUKEHHE.
CBo0OoiHOE MajieHue.
OmnbrTel ['anunes.
PaBHOMEpHOE NBHKEHUE

IO OKPYKHOCTH.

Ilepuon n yacrora
oOparieHus. JInneitnas

Y yTJI0Basi CKOPOCTH.

MEXaHUYECKOTO JIBHIKECHHSI.

O6cyxnenre rpaHul] MIPUMEHUMOCTH MOJIETH
«MatepuaibHasi TOUKay.

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

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

HaGmonenre MeXaHn4ecKoro ABUKEHUS Tena
OTHOCHUTENBHO Pa3HbIX TEJ OTCYETA.
CpaBHeHUE ITyTEH U TPACKTOPUI JIBHXKEHUS
OJTHOT'O M TOTO K€ TE€Ja OTHOCUTEJBHO Pa3HBIX
TN OTCYEeTA.

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

Onpenenenne CpeTHEN CKOPOCTH CKOJIbKECHUS
Opycka WM IB)KEHHUS IIapUKa 110 HAKJIOHHON
MJIOCKOCTH.

AHanu3 ¥ 00CyXKAeHUE CIIOCOO0B
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LlenTpocTpeMUTENBLHOE
YCKOPEHHE

NPUOIM>KEHHOTO ONPe/IeJICHUs] MTHOBEHHOM
CKOPOCTH.

Onpenenenne CKOPOCTH PABHOMEPHOTO
JBYDKEHUS (IIapyKa B )KUIKOCTH, MOJIEIU
AJIEKTPUYECKOr0 aBTOMOOMIIS U T. 11.).
Onpenenenue myTy, NPOUICHHOTO 3a JaHHBIN
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH ITYTH PABHOMEPHOTO
JIBMKEHUS OT BPEMEHH.

OO0cyxaeHue BO3MOXXHBIX TPUHIUIIOB
JENCTBUS TPUOOPOB, U3MEPSIOIITNX CKOPOCTh
(cnuIoMeTpOoB).

BrrunciieHne myTy U CKOpOCTH MIPU
PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBUKEHUHU
Tena.

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

IIposepka cunomesvl: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4emHuuIx yuces, mo
COOMEEMCcmeyIouue NPOMENCYmKU 8pemMeHU
0OUHAKOBYL.

Onpenenenne yCKOpeHus Teina

IPU PaBHOYCKOPEHHOM JBUKEHUU
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10 HAKJIOHHOU IJIOCKOCTH.

N3mepenue nieprnoa u 4acTOThl 0OOpaIieHus
TeJa 1O OKPYKHOCTH.

Onpenenenre CKOPOCTH PaBHOMEPHOTO
JIBUYKEHUS TEJIA 10 OKPYKHOCTH.

Pemrenue 3amau Ha onpenesneHue
KUHEMATUYECKUX XAPAKTEPUCTHUK
MEXAHUYECKOTO JIBUKECHUS PA3IMYHBIX BUIOB.
PacnoznaBanvie u mpuOIMKEHHOE OMMCAHUE
Pa3JIMYHBIX BUJOB MEXAHUYECKOTO JIBUKCHUS
B [IPUPO/JIC U TEXHUKE (HA TpUMepax CBOOOIHO
MaJaroIMX TEM, ABMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

BzaumoaeiicTsue Tei

20

[lepBbiit 3ak0H HproTOHA.
Bropoii 3akon HerotoHa.
Tperuii 3akoH HproTOHA.
[IpuHIMI Cynieprio3uunu
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

Habmronenrie u 00CyXeHUE OIbITOB

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

OO6cykaeHne BO3MOXHOCTH BBITTOJIHEHHUS
3aKOHA HHEPIIUH B PA3IMIHBIX CHUCTEMAX
oTCcYeTa.

HabGmronenue un o0CcyxaeHrne MEXaHUUYECKUX
SIBIICHUH, MPOUCXOSAIINX B CHCTEME OTCUETa
«Tenexka» npu ee paBHOMEPHOM
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BoKpyr Connna. Ilepsas
KOCMUYECKast CKOPOCTb.

HeBecomocTh u neperpysku.

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

U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIHLHO
KaOuHeTa (QU3UKU.

JIelicTBHS ¢ BEKTOPaMHU CHUJI: BBITIOJIHEHUE
3aJlaHUM 110 CIIOKEHHUIO U BEIYUTAHUIO
BEKTOPOB.

Habronenue u/uiam mpoBeiIeHUE OTBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS
Tena OT MPUII0KEHHON K HEMY CHJIbl U MACChI
Tena.

AHanu3 1 00bSICHEHUE SBJICHUIN

C UCIOJIb30BAaHHEM BTOPOro 3akoHa HeroToHa.
Pemienue 3a1au ¢ uCMonb30BaHUEM BTOPOTO
3akoHa Hpr0TOHA M MTpaBuiia CI0XKEHUS CUJL.
Onpenenenue KeCTKOCTH NPYKUHBI.

AHanm3 cuTyaluii, B KOTOPbIX HAOJII0IA0TCs
ynpyrue nedopmaiuu, 1 uX 00bSICHEHHE

C MCIIOJIb30BaHUEM 3aKoHa I yka.

Pemenue 3amau ¢ ucrions3oBanueM 3akoHa I yka.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS
CKOJIbKEHHSI OT CUJIbl HOPMAJILHOTO JIABJICHUSI.
OO0cyxieHue pe3yinbTaTOB UCCIEAOBAHUS.
Onpenenenue k03P PUIIEHTA TPEHUS
CKOJIbYKEHUSI.

N3mepenue cuibl TpeHUS MTOKOSI.

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

AHaIIU3 ABUKEHUS TEN TOJIBKO MO ICHCTBUEM
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CHJIBI TSPKECTH — CBOOOHOIO IaI€HHUS.
OOBsiCHEHHE HE3aBUCUMOCTH YCKOPEHHUS
CcBOOOJIHOTO MAaJICHUS OT MAcCCHI TeJIa.

O11eHKa BEJTUYMHBI CHIIBI TATOTCHUS,
JNIEUCTBYIOLLIEN MEXKIY ABYMS TEIaMHU

(17151 pa3HBIX Macc).

AHanu3 nBUKEHUST HEOECHBIX TEI

I10JT JCUCTBUEM CHJIBI TATOTCHUS

(C ICTIOJIB30BAHUEM JIOTIOTHUTEIHHBIX
VMCTOYHUKOB HH(GOPMAIIHHN).

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

JUISL pacueTa CHIIBI TSYKECTH.

AHaJli3 OPUTUHATILHOT'O TEKCTA,
OMHCHIBAIOIIETO IIPOSIBICHUS 3aKOHA
BCEMHUPHOTO TATOTCHUS; BBIMTOJHEHUE 3aJaHUI
0 TEKCTY (CMBICIIOBOE YTEHHUE).

Hab6mroneHue u o0CyX1€HUE OMBITOB

0 U3MEHEHHIO Beca Teja MPU YCKOPEHHOM
JIBMDKCHUH.

AHanmm3 ycJIOBUY BOSHUKHOBEHHUS HEBECOMOCTH
U TIEPETPY3KH.

Pemienue 3amay Ha onpeniesieHUe Beca Tena

B Pa3JIMYHBIX YCIOBHSIX.

AHaM3 cui, TIeUCTBYIOIIUX Ha TEJIO,
TIOKOSIIIEeCs Ha OTope.

OrnpeneneHue EeHTpa TAKECTH PA3IMYHBIX TEI
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1.3.

3aKOHBI COXPAaHEHHUS

10

Nmnynse Tena. i3menenune
uMnyibca. IMmynbc CUIbI.
3aKOH COXpaHEeHUSs
uMmnyJibca. PeaktuBHOe
JBIKCHUE.

Mexanuueckas pabora

U MOIIHOCTh. PaboTa cun
TSYKECTH, YIPYTOCTH,
Tperusi. CBsI3b SHEPrun

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

HabGnronenue u o0Cyke€HUE OIBITOB,
JEMOHCTPUPYIOIINX IIepe1ady UMITyJIbCa

IIPY B3aUMOJCMCTBUU TEJI, 3aKOH COXPAHEHHUS
UMITYJIbCa TIPH a0COIIOTHO YIIPYTOM

U HEYIIPYTroM B3aUMOJECHCTBHUH TEIl.

AHaIIA3 CUTYyallui B OKPYXKAIOIIEH )KU3HH

C UCIOJIb30BAHMEM 3aKOHA COXPAHEHUs
VMITYJIbCA.

PacniozHaBaHue sIBJIEHUSI PEaKTUBHOT O
JIBUKEHUS B IPUPOJE U TEXHHUKE.
[IpuMeHeHne 3aK0Ha COXpaHEHUs UMITYJIbCa
JUISl pacyeTa pe3yabTaTOB B3aUMOJEHCTBUS TEI
(Ha mpuMepax HEeynpyroro B3auMoACCTBU,
YIIPYTOro LEHTPaIbHOIO B3aUMOIEHCTBUS JBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemenue 3a1ay ¢ uCmonb30BaHUEM 3aKOHA
COXpaHEHUs] UMITYJIbCA.

Onpenenenue paboThl CUIIbl YIIPYTOCTH

IIPYU OABEME TPYy3a C UCIOJIBb30BAHUEM
HETMOJBUKHOTO U TIOJIBUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne noTeHIHnAIbHOW SHEPTUU YIIPYTO
ne(hOpMHUPOBAHHOMN MPY>KUHBI.

M3MepeHne KNHETHYECKOM SHEPTUH Tella

10 JUIMHE TOPMO3HOT'O MYTH.
OKCNEpUMEHTAIBHOE CPABHEHNE N3MEHEHMS
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MOTEHIIMAIbHON U KUHETUYECKOW SHEPTUM Tema
MIPY JIBUKEHUM 10 HAKJIOHHOM IIJIOCKOCTH.
DKcrnepuMeHTaIbHas MIPOBEpPKa 3aKOHA
COXPaHECHUSI MEXAHUYECKOW SHEPTrUM

IIpU CBOOOTHOM TaJICHUH.

[IprMeHeHne 3aK0Ha COXPaHECHUS
MEXaHUYECKON SHEPruu IJIsl pacueTa

MOTEHIMAILHOW U KHUHETUYECKON SHEPTUM TEIA.

Pemenue 3amau ¢ UCIOJIB30BAaHUEM 3aKOHA
COXpaHCHUA MEXaHUYECKOH OHCPIrun

Htoro no pazneny

40

MexanuuyeckHe K0J1e0aHusA U BOJIHbI

2.1

MexaHnueckue
KoJIcOaHU S

7

KonebarensHoe nBMKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIcOaHUM: IEPUOI,
4acTOoTa, aMIUIUTY/a.
MaremaTndeckuii u
PYXKUHHBIN MasTHUKH.
[IpeBparienue YHEPrUU
pU Koie0aTeIbHOM
JIBIKEHUU.

3aryxaromnue KoeOaHus.
BbIHyX1€HHbIE KOJIeOaHus.
Pesonanc

Hab6mronenue konebanuii moa AeHCTBUEM CHII
TSDKECTH M YIIPYTOCTH U OOHAPY)KECHHE
MOI00HBIX KOJIEOAHUN B OKPYIKAIOIIEM MUDE.
AHanu3 kosjeOaHuil rpy3a Ha HUTH

U Ha MpY>KUHE.

Onpenenenue 4acTOThl KoJIeOaHUM
MaTEMaTHYECKOr0 U MPY>KUHHOTO MAsITHUKOB.
Hab6mronenne u o0ObACHEHHE ABICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH MIEPUOJIA
KOJieOaHUM MOABEUIEHHOIO K HUTHU Ipy3a

OT JJIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH TIepro/Ia KojaeOaHui

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACChI I'py3a.

HabGmronenre u o0CyXaeHUE OTBITOB,
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JEMOHCTPUPYIOIIMX 3aBUCUMOCTh TIEPUOJIa
Kosie0aHU MPY>KUHHOTO MAasITHUKA OT MacChl
rpy3a 1 )KECTKOCTU IIPYKUHBI.

[IpumeHeHne MaTeEMaTHYECKOTO

Y TIPYKUHHOTO MasiTHUKOB B KaY€CTBE MOJIEIIEH

JUIS1 OTMCaHUs KOJIEOAHUM B OKPYIKaIOIIEM
MUpE.

Pemenne 3aa4, CBA3aHHBIX C BHIYUCIICHHEM
WJIM OLICHKOM 4acTOThI (Mepuoaa)
KOJIeOaHU .

Hsmepenue yckopenus c60000H020 nadeHus

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHn4ecKre BOJIHBI.
CBolicTBa MEXaHUYECKHUX
BOJIH. [IpogonbHeie

Y TOTNEPEYHbBIE BOJIHBI.
JIJInHA BOJIHBI M CKOPOCTH €€
pacnpoCTpaHEHHUS.
MexaHn4ecKHue BOJIHBI

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

1 BbICOTa TOHA. OTpaxeHue

3ByKa. MH(ppa3ByK
U YIbTPa3BYK

OObHapyKeHUE 1 aHaJIN3 BOJHOBBIX SIBICHUN
B OKpPY’KaIoI[eM MUDE.

Hab6mronenue pacripocTpaHeHus MPOAOIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJIEIIH)

1 OOHapy)KeHHE aHATOTUYHBIX BUIOB BOJIH

B IIpUpPO/I€ (3BYK, BOJHBI HA BOJE).
Brruncnenre nauHbBI BOJHBI U CKOPOCTH
pacnpocTpaHeHus 3ByKOBBIX BOJIH.
DKCnepUMEHTAILHOE OTpEeICHHE TPAHMII
YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX

KoJIeOaHUH.

Habnronenue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIE, C UCTIOJIH30BAaHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).

HaGmonenvie 1 00bsICHEHUE SIBJICHUS
aKyCTUYECKOr0 pe30HaHca.
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AHanmu3 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‘HHTHOC IM0JI¢ H JICKTPOMAr HUTHBLIC BOJIHbI

3.1 | DaexTpoMarHuTHOE 6 OJIEKTPOMAarHUTHOE TI0JIE. ITocTpoeHue paccyxaeHuil, 000CHOBBIBAIOLIUX
noJie DNEKTPOMATrHUTHBIE BOJIHBL. | B3aUMOCBSI3b 3JIEKTPUYECKOTO U MAarHUTHOTO
Y DJIEKTPOMAarHUTHBIE CaoiicTBa IIOJIEH.
BOJIHBI AIEKTPOMArHUTHBIX BOJIH. DKCNEepUMEHTAIBHOE U3YYEHHE CBOWCTB
[Ikana 37€KTPOMAarHUTHBIX | AJIEKTPOMATrHUTHBIX BOJH (B TOM YHUCIIE
BOJIH. Vcrionb30BaHne C MIOMOILbI0O MOOMIJIBHOTO TEJIE(POHA).
AJIEKTPOMAarHUTHBIX BOJIH AHanm3 peHTT€HOBCKMX CHUMKOB
JUTSI COTOBOM CBSI3H. YEJI0BEYECKOI0 OpraHu3Ma.
DNIeKTpOMarHuTHas NpUpoja | AHaJIU3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS
cBeta. CKOpOCTh CBeTa. 3JEKTPOMArHUTHOTO U3TyYEHUs B PUPOJIE:
BonHoBbIE CBOMCTBA CBETa | JKUBBIE OPraHU3MBbI, U3TyYEHUSI HEOECHBIX Te
(CMBICJIOBOE 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 YaCTOTHI CBETA
Hroro no pazneny 6
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CBeTOBbIE SIBJICHUS

4.1

3aKOHBI
pacnpoCTpaHeHUs
CBETa

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

IIpenomienue cBera. 3aKoH
npesomiieHus ceeta. [lomHoe
BHYTPEHHEE OTPaKEHUE
ceera. Mcnonp3oBanue
MOJIHOTO BHYTPEHHETO
OTPaKEHMSI B ONITHYECKUX
CBETOBOJIaX

Habnronenue oneIToB, 1EMOHCTPUPYIOLTUX
SIBJICHUE MPSMOJIMHEUHOTO
pacnpocTpaHEHUs CBETa

(BO3HMKHOBEHHNE TE€HU U IOJYTEHN),

U UX UHTEPIIpETalus ¢ UCIOIb30BaHUEM
MOHSTHUS CBETOBOIO JIy4a.

OOBbsCHEHNE U MOJEINPOBAHUE COJTHEUHOTO
Y JIYHHOT' O 3aTMEHUII.

HccnenoBanue 3aBUCUMOCTH

yrja OTpa)Ke€HHsI CBETOBOIO Jiyda OT yria
NEN(S2176:8

N3ydenue cBOMCTB N300paKE€HUS B INIOCKOM
3epKalie.

HaGmonenrie 1 00bsICHEHUE OIBITOB

0 MOJTYYEHUIO N300paKEHUN B BOTHYTOM
U BBIITYKJIOM 3€pKaiax.

HaGmonenue 1 00bsCHEHNE OIBITOB

10 ITPEJIOMJICHUIO CBETAa HA IPaHULE
pa3IUYHBIX CPell, B TOM YHCJIE OIBITOB

C MOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yIiia

IMPCIOMIICHHUS OT yIJjia aacHusl CBETOBOI'O JIy4da

Ha TPAHULIE «BO31YX—CTEKIIO».
PacniosnaBaHue SBIIEHHN OTpaXKEHUs

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

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

4.2 | JIUH3BI U ONTUYECKHUE 6 Jlunza. Xox myueit B munze. | [lonydenue nzo0pakeHHid ¢ TOMOIIbIO
prOOpbI OnTuyeckas cucrema coOuparomieil ¥ paccenBaroIIeH JINH3.
doroanmapara, Mukpockomna | Onpeaenenre GHOKYCHOTO PACCTOSHHUS
v teneckona. ['na3 kak U ONTUYECKON CUJIbI coOMparolei
ONTUYECKAs CUCTEMA. JIH3BI.
brmuzopykocthb AHanu3 ycTpoicTBa U MPUHIUIIA ACHCTBUS
U JaJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX MPUOOPOB:
doToanmapaTa, MUKPOCKOIIA, TEJIECKOTIA.
N3ydaenune Momenu ria3a Kak ONTHICCKOM
CUCTEMBI.
AHalu3 sIBJIEHUM OJIM30PYKOCTH
U JAJIbHO30PKOCTH, IPUHIIUTIIA JEHCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxxenne Genoro ceeta HabGmronenue pasnoxxenus 6€10ro cBeTa
CBETa B CTIEKTP B criekTp. OnbiTel HploTOHA. | B CIEKTD.
CnoxxeHue CreKTpaIbHbIX Hab6nronenmne u o0bsicHEHNE OTBITOB
11BeTOB. Jlucnepcus cBera IO MOTYYEHUIO OEI0T0 CBETA MPH CIOKEHUHU
CBETa Pa3HBIX I[BETOB.
[IpoBenenrie 1 0ObSICHEHUE OIBITOB
10 BOCIIPUSITUIO IIBETA MPEAMETOB IIPU UX
HAOJIIOICHUH Yepe3 IBETOBBIC (PHIIbTPHI
(LIBETHBIE OUKH)
Hroro no pazneny 15
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KBaHTOBBIE IBJIEHUSA

5.1 | Ucnyckanue u OmnebiTel Pezepdopna OO6cyxnenue 1enu onsiToB Pesepdopaa
MIOTJIOIIEHUE CBETA U TUTAHETapHask MOJIEIb 10 UCCIIE0BAHUIO ATOMOB, BBIJBUKEHUE
aTOMOM aroMa. Mozenps aroma bopa. | runore3 0 BO3MOXHBIX PE3yJbTaTax ONBITOB

HcnyckaHue v NOrjomEeHUE | B 3aBUCUMOCTH OT MPEAINOIAraeMoro CTpOEHUs

cBeTa aTOMOM. KBaHTBHI. aToOMOB, (POpPMYIHPOBAHHE BHIBOIOB

JInnenyarsle CIIEKTPHI U3 PE3YIbTAaTOB OIIBITOB.
OO0cyx1eHre TPOTUBOPEUNH TJIaHETapHOMN
MOZENH aTOMa U OCHOBAHUH ISl TUIIOTE3BI
bopa o cTarmoHapHbeIX OpOUTax 3JIEKTPOHOB.
Habmrogenue CriomHbpIX U TUHEHYATBIX
CHEKTPOB M3JTyYEHHUS Pa3IMUHBIX BELIECTB.
OObsicHEHUE TMHENYATHIX CIIEKTPOB U3JTy4YEHHUS

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

saapa

OeTa- U TaMMa-u3IydeHUsI.
CtpoeHne aTOMHOr O sipa.
Hyknonnas monens
aToMHOro sigpa. M3otomnsl.
PannoakTuBHBIE
npespaunienus. [lepuon
nojypacnaga aTOMHBIX SIAEP

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

¥ TIO TIOJIOXKEHUIO B TIEPUOIMUYECKON CHCTEME
HIIEMEHTOB.

AHanm3 U3MEHEHHSI COCTaBa sijipa | ero
TIOJIOXKCHHS B TICPUOINICCKON CHCTEME

IPHU 0-PaTUOAKTUBHOCTH.

HccnenoBanne TPEKOB 0-4aCTHIL ITO TOTOBBIM
dotorpadusim.

OOHapyXeHue 1 U3MEPEHUE PATHAIIMOHHOTO
(oHa ¢ TOMOIIBIO JO3UMETPA, OIICHKA €ro
UHTCHCHUBHOCTH.
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Anam3 OHOJIOrHYeCKUX U3MCHCHHMH,
MIPOUCXOJSALIUX IO ACHCTBUEM
PaauOaKTUBHBIX U3Ty4YCHHUII.
Hcnonb3oBanne pauOaKTUBHBIX U3JIy4YECHUN
B MEJIUIMHE

5.3 | SnepHble peakiuu 7 SAnepnsie peakiuu. 3akoHbl | Penienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHOB
COXPaHEHHs 3apsJ0BOTO COXPAHEHHMsI MAaCCOBBIX U 3apsA0BbIX YHCEI
Y MAaCCOBOI'O YHCEIL Ha ONpEIENIEHNE PE3YJIbTATOB SACPHBIX
DHeprus CBs3U aTOMHBIX peakIuii; aHaIn3 BO3MOKHOCTHU
anep. CBsi3b Macchbl WJIM HEBO3MOYKHOCTH SIIEPHOU PEAKIUU.
v sHepruu. Peakiuu cunte3a | OLEeHKa SHEPTUU CBA3U SJIEP C UCIIOIb30BAHUEM
u aeneHusd saep. Mcrounuku | gopmyiibl DWHIITEHHA.
sHeprun ColHIA U 3BE3/I. OO0cyx1eHue nNepcneKkTUB UCIOIb30BaHUS
SnepHas sHepreTuka. YIIPABJISEMOI0 TEPMOSIEPHOTO CUHTE3A.
JeiicTBus paaroakTUBHBIX | OOCYyXAeHHE NPEUMYILECTB U 3KOJIOTHYECKHUX
V3JIyYCHUH HA )KUBbIC po0JieM, CBSI3aHHBIX C SJIEPHON IHEPTreTUKOU
OpraHu3MBbI

Hroro no pazneny 17

IToBTOPUTEIBLHO-0000IAO U MOTYJIb

[ToBTOpEHUE 9 Cucremaruzanus Brinonnenne yueOHbIX 3a1aHUM, TPEOYIOIINUX

1 0000111EHNE
COJIEp)KaHUs Kypca
busuku 3a 7-9 Kaaccel

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

IIPH M3YYEHUHU BCETO Kypca
(UMK OCHOBHOT'O 0OOIIIETO
oOpa3zoBaHUs.

JIEMOHCTpaIlMil KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIIUX €CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

— NPUMEHEHUS MOJTy4CHHBIX 3HAHUM

JJIsl HAYYHOTO OOBACHEHUS (PU3NUECKUX
SIBJIEHUM B OKPYXKAIOLIEH MPUPOJE,

B IIOBCEJIHEBHOM KM3HU U BBLISBJICHUS
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[ToaroroBka kK OCHOBHOMY
rOCy/1apCTBEHHOMY
HK3aMeHy 0 PU3MKe

JUTsT O0yYaromuxcs,
BBIOPABIINX 3TOT y4EOHBIH
npeIMeT

(bU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOT UM,

— NPUMEHEHUS OCBOEHHBIX
DKCIIEPUMEHTAJIbHBIX YMEHUH

JUISL UCCTIEIOBaHUS (PU3UYECKUX SIBJICHUM,

B TOM YHCJIE JJI MPOBEPKU TUIOTE3

Y BBISIBIICHHS] 3aKOHOMEPHOCTEM.

Pemenne pacueTHsIX 3a/1a4, B TOM YUCIIE
IPEINOoaralIMX UCI0Ib30BaHNne (PU3UUECKUX
MOZIEJIEV U OCHOBAHHBIX HA COAECPKAHUHN
Pa3IUYHBIX pa3/ieloB Kypca PU3UKU.
BrinonHenue u 3anuTa rpynmnoBbIxX

WJIM MHJIVMBUAYaIbHBIX POEKTOB, CBA3aHHBIX
C coJiep’kaHueM Kypca pusuku

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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INIEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPAEMBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOI OBPA3OBATEJIBHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHMA U OJIEMEHTOB COAEPKAHUSA 110 PU3UKE

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

TpeOOBaHUN K

pe3yiapTaTaM OCBOEHHMSI OCHOBHOM 0Opa30BaTeIbHOW IIPOTrpaMMBI

OCHOBHOTO 00IIIero 00pa3oBaHus U JIEMEHTOB COJIEpyKaHMs TI0 (pU3HKe.

7 KIIACC
IIpoBepsiemble mMpeaMeTHbIE Pe3YyJbTAaThbl OCBOCHHUSI OCHOBHOHM 00pa3oBaTeIbHOM
NMporpaMmbl
Kon [IpoBepsieMble TpeIMETHBIE PE3YJILTATHI OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTeIHLHON MPOTPaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUS
pe3yJsbTara
1.1 UCIOJIb30BaTh U3YUYCHHbIE TTOHITHS
1.2 pa3nuyarh SBJIEHUS 10 ONUCAHUI0O MX XapaKTepHBIX CBOWCTB
U HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (U3HUECKOE
SIBIICHUE
1.3 pacmo3HaBaTh TMPOSBICHUE W3YYEHHBIX (U3UYECKUX  SIBICHUIN
B OKPY’KAIOIIEM MUpPE, B TOM YUCIEe (PU3NUECKUE SIBJICHHS B MPUPO/IE,
IIPH 3TOM TEPEBOJIUTH MPAKTHUECKYIO 3a7a4y B YUEOHYIO, BBIJICIATD
CYILECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SBICHUIM
1.4 OMKCHIBATh M3yYEHHBIE CBOWCTBA Tel W (U3UYECKUE SIBIICHHUS,
UCTIONB3Ysd (pU3WYecKne BENUYWHBI, TPH ONHUCAHUHA MPABUIHHO
TpPakTOBaTh (HU3MYECKUH CMBICT HCIONb3YEMBIX BEJIMYUH, UX
0003HaYEHUS U €AUHUIBI (PU3NYECKUX BETUYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh TpadUKU  HW3YYEHHBIX  3aBUCUMOCTEU
(bU3UYECKUX BEIMUYUH
1.5 XapaKTepru30BaTh CBOMCTBA Tell, (DU3MYECKUE SIBIICHUS U IPOLIECCHI,
UCTIONIb3YsSd W3YYCHHBIC 3aKOHBI, MPU ITOM JaBaTh CIIOBECHYIO
GbOopMyIMpPOBKY 3aKOHAa U 3alHUChIBaTh €ro MaTeMaTH4eCKoe
BEIpQKEHNE
1.6 OOBSICHATh (PpU3HUECKUe SBICHUS, MPOIECChl U CBOMCTBA TEJ, B TOM
Yyucjle€ W B KOHTEKCTE CHUTYyalluid MPAKTUKO-OPUEHTHUPOBAHHOTO
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XapakTepa: BbIABIATH IMPUUYUHHO-CIICJCTBEHHBIE CBS3U, CTPOUTH
o0BsicHeHUE U3 | — 2 JTOrUYECKUX II1aroB ¢ OMOpoi Ha 12 M3y4EeHHBIX
CBOMCTBa bu3znUecKux SABJICHUU, buznuecKnx 3aKOHa
WJIM 3aKOHOMEPHOCTH

1.7

pelmars pacyeTHble 3ahauv B | — 2 NEHCTBUS, MCHOJB3YS 3aKOHBI
U GopMyJbl, CBs3bIBalOLIME (PU3UYECKHWE BEIMYMHBI: Ha OCHOBE
aHajiM3a yCIIOBMA 3a7layd 3allMChIBATh KPATKOE YCIIOBUE, IIOJCTABIIATh
¢uznyeckue BeIMYMHBI B (POPMYIIBI U TPOBOAUTH PACUEThl, HAXOAUTh
CIIPABOYHBIE JJaHHbIE, HEOOXOAUMBIE JJIsi pEeLICHUs 33714, OIICHUBATh
PEATMCTUYHOCTD MOJYyYE€HHON (PU3HUUECKON BETUYMHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PEUIUTh MPH MOMOIIH
bu3nueckuXx METOIOB, B ONUCAHWM UCCIENOBaHUS BBIICIATH
poBepsieMoe MPEANOI0KEHUE (runotesy), pasnuyaTh
U UHTEPIPETUPOBATH MOJYYEHHBIN pe3yibTaT, HaXOAWTh OLIMOKU
B XOJI€ OIIbITA, JIeJaTh BBIBOJIBI 0 €r0 pe3yibTaTam

1.9

OPOBOJUTH  ONBITBI 1O HAOMIOAEHUIO  (U3MUECKUX  SBJICHUM
Wi  (U3NYECKUX CBOICTB Teln: (OpPMYJIMPOBATH IPOBEPSEMBIE
OPENOJIOKEHUs, coOUpaTb  YCTAaHOBKY U3  IPEIJI0KEHHOIO
000py/0BaHMsl, 3aIIUCHIBAThH X0/ OIbITAa U (POPMYIHPOBATH BHIBOIBI

1.10

BBIMOJIHATD TPSIMbIE M3MEPEHUSI C MCIOJIb30BAHUEM aHAJIOTOBBIX
U 1IU(GPOBBIX MPUOOPOB, 3aNMUCHIBATH TTOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

IPOBOJIUTh  HMCCJICAOBAaHUE  3aBUCHMOCTH  OJHOM  (hM3UYECKOU
BEJIMYMHBI OT JPYrOl C MCIOJIb30BAHUEM TMPSAMBIX HW3MEPEHHUM,
y4acTBOBaTh B IJIAHUPOBAHUHU YYEOHOrO HCCIEOBaHUs, COOMpaATh
YCTAHOBKY U BBINOJIHATH U3MEPEHHUS, CIAEAYS NMPEIJIOKECHHOMY IJIaHy,
(bUKCUpOBaTh PE3YyJbTAThl TMOJYYEHHOH 3aBUCUMOCTH (HU3UYECKHUX
BEJIMYWH B BUJIE TIPEIJIOKCHHBIX TaOIUIL U TPaUKOB, JACJIaTh BHIBO/IBI
10 PE3YJIbTATaM HUCCIICTOBAHUS

1.12

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

1.13

coOyroaTh  NpaBWJIa TEXHUKM  O€30MacCHOCTH mpu  padore
C 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 (DPMBMYECKUX SBJICHUH H HEOOXOIUMBIC
(bu3UYeCKre 3aKOHBI U 3aKOHOMEPHOCTH

1.15 OPUBOJUTH MpPHUMEPHl (HAXOAUTh WHGMOpPMALMIO O MpUMEpax)
MPaKTHYECKOTO MCTIOIb30BaHMs (PHU3NIECKIX 3HAHUN B TIOBCETHEBHOU
YKU3HU 1)1 o0ecriedeHus: 0€30MacHOCTH MPH 00paIieHUH ¢ MpudopaMu
U TEXHUYECKUMH  YCTPOWCTBAMM,  COXPAHEHUS  3/I0pPOBbS
U COOJIIOJIEHUS] HOPM SKOJIOTMYECKOro MOBEIEHHUS B OKpYKarolen
cpene

1.16 OCYIIECTBIISITH OTOOp MCTOYHHKOB MHpopMmamnuu B cetn MHTEepHeT
B COOTBETCTBMU C 3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOINUXCSl 3HAHWA W TMYTEM CpPAaBHEHUS DPA3JIMYHBIX HCTOYHUKOB
BBIICTSATh  MHQPOpPMAINIO, KOTOpas SBISETCS TPOTHBOPEYHBOU
WJIA MOXKET OBITh HEJIOCTOBEPHOMH

1.17 UCIOJIb30BaTh MpPU  BBINOJHEHWHM YYEOHBIX 3aJaHUd HAY4YHO-
HOMYJIIPHYIO JIUTEPATypy (U3NYECKOTO COJAEP)KaHUs, CIIPABOYHBIE
MaTepuaiibl, pecypcbl cetu VHTepHeT, Bnaxerb NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUsl MHPOPMALIUU U3 OJHOU
3HAKOBOW CHCTEMBI B IPYT'yIO

1.18 CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 UCTOYHUKOB HH(POpMaIuu GU3MIECKOTO COJAEPKAHMS,
B TOM 4HCJ€ MyOJMYHO AeNaTh KpaTKUe COOOLICHHs O pe3yJibTarax
NPOCKTOB WJIM Y4EOHBIX WCCICNOBAaHUN, TPU OTOM T'PaMOTHO
UCIOJIb30BaTh M3YYEHHbIM MOHATUHHBIN anmapaT Kypca (U3UKH,
COIIPOBOXKIaTh BHICTYIUICHHE TIPE3CHTALINEH

1.19 NIPY BBITIOJIHEHUM YYEOHBIX MPOEKTOB M HCCIENOBAHUN pacCIpeessaTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABJICHHBIMHU 3a/1a4aMH,
CIIEUTh 3a BBHIMOJHEHWEM IUIaHa MACWCTBHMN, aJeKBATHO OIICHUBATh
COOCTBEHHBI BKJa B JCATEILHOCTh TPYIIBL, BLICTPAWBaTh
KOMMYHUKaTHBHOE B3aUMOJICHCTBIE, YIUTHIBAS MHEHHE OKPYKAIOTIINX

HpOB €psAEMbBIC IJIEMECHTHI COACPKAHNUA

Kon Kon [TpoBepsieMble 3JIEMEHTHI COIEPKAHUS
pa3gena | dJeMeHTa

1 OU3UKA U EE POJIb B ITIO3HAHWU OKPYXXAIOHIEI'O MUPA

11 @u3znka — Hayka O npupojae. SIBIEHUS MOPUPOBL.
duznueckue  SBICHUS:  MEXAHWYECKHE,  TeIJIOBHIE,
AJIEKTPUUYECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBHIC
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1.2 dusnyeckne BeNMWYUHEL. 3Mepenne Gpu3ndeckux BETUIHH.
®uznueckue  npubopel.  [lorpemrHocth  U3MEpEHUN.
Mex1yHapoIHast CUCTEMA €TUHUI]

1.3 EcrecTBeHHO-HAy4YHBIi METOJ TO3HAHUS: HAOIIOJECHUE,
MOCTAHOBKA HAYYHOIO BOIPOCA, BBIIBUKEHUE THIIOTES,
DKCIIEPUMEHT 10  TPOBEPKE  TUIMOTE3, OOBSICHEHUE
HA0JII01AEMOT0O SIBJICHHUS

14 Onucanue GU3NYECKUX SIBICHUH C IIOMOIIBIO MOJIEIEH

1.5 [TpakTuyeckue pabOThI:

N3MepeHne pacCTOSTHUM.

N3mepenne o0bemMa KUIKOCTH U TBEPAOTO Tela.
OmnpeneneHue pasmMepoB MaIbIX TEJ.

W3mepeHne teMieparypbl MpU MOMOIIM KUJIKOCTHOTO
TEPMOMETpA U JaTUYHUKA TEMIIEPATYPbI

[TEPBOHAYAJIBHBIE CBEJJEHUA O CTPOEHMU BEILIECTBA

2.1 CrpoeHue BeIECTBA: aTOMbl M MOJIEKYJIbI, UX PpPa3MeEphl.
OnBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BEIECTBA

2.2 JIBmxeHune yactuil BemiecTtBa. CBsi3b CKOPOCTH JIBUKCHUS
yacTuIl ¢ Temreparypoil. bpoynoBckoe nBuxenue, muddysus

2.3 BzauMmopelictBue ~ 4YacTuIl  BEILECTBA: MPUTSHKEHUE
1 OTTAJIKUBAHHUE

2.4 ArperatHble COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta30B,
KUJIKOCTEM U TBEpAbIX  (KPUCTALIMYECKHX)  TeEJl.
B3auMocBs3p MeEXAy CBOMCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSHHUSAX M WX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHUEM

2.5 Oco0EeHHOCTH arperaTHbIX COCTOSIHHUI BOJIbI

2.6 [TpakTnueckue pabOTHI:

Onenka auamerpa aToma METOI0M j03: 01 (0):3
(c ucnonb3oBanuemM dotorpaduii).

OnwITH IO HAOIOJIEHUIO TEIIJIOBOT'O PACIIMPEHHUSI Ta30B.
OneIThl IO OOHAPY)KEHHUIO JEHCTBUS CHUJI MOJICKYJISIPHOTO
MPUTSHKCHUS

JIBIDKEHUE U B3AVIMOJIEMCTBUE TEJI

3.1

MexaHndeckoe NBHKEHUE. PaBHOMEPHOE U HEPABHOMEPHOE
JIBUYKEHUE
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3.2 Ckopoctb. CpemHssi CKOpPOCTh TIPH  HEPABHOMEPHOM
IBIDKEHUU. PacueT myTu u BpeMEeHM JTBYKCHUS

3.3 SBnenue mHepuuu. 3akoH WHepuuu. B3aumopeiicTBue Ten
KaK TPUYMHA W3MEHEHUS CKOPOCTH ABMXKEHUS Ten. Macca
KaK M€pa UHEPTHOCTHU Teja

3.4 [InotHoCcTh BemiecTBa. CBA3b IJIOTHOCTH C KOJWYECTBOM
MOJIEKYJI 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 SBnenune TAroTeHHMs M cuia TsbkecTH. Cuia  TSDKECTH
Ha Apyrux 1uianerax. Bec tena. HeBecomocThb

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

3.9 CroxeHne CWI, HaNpaBiICHHBIX IO OJHOH MPSMOA.
PaBHOAeHCcTBYIOIIAS CHIT

3.10 [TpakTuyeckue paboOThI
OmnpeneneHre CKOPOCTH PaBHOMEPHOT'O JIBHXKEHHS (LIapHUKa
B JKHJIKOCTHU, MOJIETH DJIEKTPUYECKOTO aBTOMOOWIS W TaK
nasuee).
Omnpenenenre cpeaHed CKOPOCTU CKOJBXKEHUS Opycka
WJIY [IapUKa 10 HAKJIOHHOM IIJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPJIOTO Tea.
OnwITHI, JAEMOHCTPUPYIONTUE 3aBHCHMOCTh PACTSDKCHHS
(meopmarium) npy>KUHBI OT MPUIIOKEHHOUN CHITBI.
OnpIThl, JAEMOHCTPUPYIOUIUME 3aBUCUMOCTh CHJIbI TPEHUS
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,
JIEHCTBUE CUJIBI TPSHHSI B TIPUPOJIC U TEXHUKE

3.12 TexHU4eCcKHue yCTPOMCTBA: TMHAMOMETP, HOIIUITHUKH

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

N YBCIIMYCHUS JAaBJICHUSA
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4.2

JlaBnenue rasza. 3aBHCHMOCTBH JIaBJICHHUS Taza OT oObema,
TEeMITepaTyphI

4.3

Ilepenaua pmaBiieHWST TBEPABIMU TEJIaMH, KHUIKOCTIMU
u rasamu. 3akoH [lackandg. [lTHneBMaTnuecKue MariuHbl

4.4

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

4.5

Atmocdepa 3emsn U arMocdepHoe AaBiaeHue. [IpuunHbI
CYIIIECTBOBAHMSI BO3AYIIHON o00omouku 3emin. OnbiT
Toppuuennu. 3aBUCUMOCTh  aTMOC(EPHOTO  JaBJICHUS
OT BBICOTHI HaJ] YPOBHEM MOPSI

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 ApxuMena

4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTrueckue paboOTHI:

HccrenoBanre 3aBUCHMOCTH Beca Tella B BOJEe OT oObema
MOTPY>KEHHOM B KUJIKOCTh YaCTH TEJIa.

OnpeneneHre  BBHITAJIKWMBAIOIICH  CHJIbI, JEHCTBYIOIICH
Ha TEJIO, TOTPYKEHHOE B JKUIKOCTb.

IIpoBepka  HE3aBUCMMOCTM  BBITAIKMBAIOIIEH  CHUJIBI,
JIEUCTBYIOILIEN HA TEJO B )KUIKOCTH, OT MACCHI TETA.

OMnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKUBAIOLIEH
CHJIbI, JEHUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT o0Bema
MOIPYKEHHOM B KHUJKOCTh YaCTH Te€la M OT IUIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBaHue apeomMeTpa WK KOHCTPYUPOBAHUE JIOJKHU
Y OIIPENEIIEHNUE €€ TPY30IOABEMHOCTH

4.10

®duznyeckue SBICHUS B MPUPOJIE: BIUSHHUE aTMOCHEPHOrO
JIaBJICHUS HA )KMBOM 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 Mexannyeckass MOIIIHOCTb

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

5.4 [IprmeHeHue npaBuiia paBHOBECUS pbluara K 0JIOKY

55 «3onoroe mpaBuio» mexaHuku. Kosdduiment monesnoro
nercTBus MexaHu3moB. [IpocTeie MexaHU3MBI B OBITY
U TEXHUKE

5.6 [ToTeHImanpHas SHEPTUU TeNa, MOAHSATOr0 Haj 3eMJIeH

5.7 Kunernueckas sHeprus

5.8 [lonnass MexaHWYeckass JHEprus. 3aKOH HU3MEHEHUs

N COXpaHCHUA MEXaHUYECKOU 9HCPIruu

5.9 [IpakTrueckue paboOTHI:

Omnpenenenue paOOThl CUIIBI TPEHUS NPU PABHOMEPHOM
JBIKEHUH TeJa 110 TOPU3OHTAIBHON ITOBEPXHOCTH.
HccnenoBanne ycaoBU paBHOBECHUS phIUaAra.

N3mepenune KII/l HaKIIOHHOM TIIOCKOCTH.

N3ydenue 3akoHa COXpaHEHUSI MEXaHUYECKON IHEPrun

5.10 Du3nueCcKne SIBICHUS B IPUPOJE: PbIYark B TEJE YEIOBEKA

5.11 Texanuueckue YCTpOWCTBA: phlyar, MOABUXKHBIN
U HEMOJABI)KHBIN OJIOKM, HAKJIOHHAsl IUIOCKOCTb, NMPOCTHIE
MEXaHU3MBbI B OBITY
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8 KUIIACC
IIpoBepsieMble npeaMeTHbIE pPe3yJabTAThl OCBOCHUSI OCHOBHOW 00pa3oBaTe/IbHOM
MPOrpamMMbl
Kon [TpoBepsieMble MPeIMETHBIE PE3YJIbTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO o0pazoBaTenbHOM IPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHUs
pe3yJsbTara
1.1 WCIIOJIb30BATh MTOHATUS
1.2 pa3nuyarh SBJIEHUS 1O ONUCAaHUI0O MX XapaKTEepHBIX CBOWCTB
U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JaHHOE (U3HUECKOE
SIBIICHUE
1.3 pacrno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3UYECKUX  SIBICHUHN
B OKPY>KAIOIIEeM MUpPE, B TOM YUCIe PU3NYECKUE SIBICHUS B MPUPOJIE,
IIPU 3TOM MEPEBOJIUTh MPAKTHUECKYIO 33/1a4y B y4E€OHYIO, BBIICIATh
CYIIIECTBEHHBIE CBOMCTBA (TIPpU3HAKN) (PU3UUECKUX SIBICHUI
1.4 ONUCHIBaTh W3y4YCHHBIC CBOMCTBA Te€l M (PU3MUECKHE SBICHUA,
UCTIONIb3Yd (PU3MYECKHe BETUYMHBI, MPH OMNUCAHUMU MPABUIHHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCHOJB3YEMBIX  BEJIUYMH,
0003HaYEeHUs U €AUHULBI PU3NYECKUX BETMYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOUIME JAHHYIO (PU3WYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TpadUKU  HW3YYEHHBIX  3aBUCHUMOCTEU
(U3UYSCKUX BEIIMUHUH
1.5 XapaKTepru30BaTh CBOWMCTBA Tell, (PU3MYECKUE SIBICHUS U IPOLIECCHI,
UCIIOJIb3YSd U3YYEHHBIE 3aKOHBI, MpPU HTOM JaBaTh CIIOBECHYIO
GopMyTUpOBKY 3aKOHa M 3allUChIBaTh €ro MaTeMaTHYeCKOoe
BBIPAKEHUE
1.6 OOBSICHATh (DU3UYECKHE TMPOIECChl W CBOMCTBAa TEJlI, B TOM YHCIIE
U B KOHTEKCTE CUTyalluld MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh PUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE
3 1—2 jorvyueckux IMmaroB ¢ MOMOIIbIO 1—2 M3y4EHHBIX CBOWMCTBA
(u3HUECKUX ABJICHUN, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH
1.7 pemaTe pacyeTHble 3a1a4ud B 2 — 3 JNEHCTBHS, MCHOJIB3YsSl 3aKOHBI

U (opMmysbl, CBS3bIBAIOIIME (PU3NYECKHME BEJIMYUHBI: HA OCHOBE
aHaJIM3a yCJIOBMS 3aJayd 3allMChIBaTh KPATKOE YCIOBHUE, BBISBIATH
HEJOCTaTOK JAHHBIX JJIsi pelIeHus 3a/Jadyd, BbIOMpAaTh 3aKOHBI
U (popmysbl, HEOOXOIUMBIE IJii €€ pELIEHUs, MPOBOAUTH PACUETHI
U CpaBHUBaTh IIOJYyYEHHOE 3HAUeHHE (PU3MUECKON BEIMYUHBI
C U3BECTHBIMU JaHHBIMU
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1.8

pacno3HaBaTh MNPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh IMPU MOMOLIA
(u3nYECKUX METOJ0B, UCIOIb3Ysl ONIMCAHNE HCCIIEI0BAHUS, BBIICIIATh
IIPOBEPSIEMOE IIPEAIIOIOKEHHUE, OLCHUBATH IIPABWIBHOCTH IOPAAKA
IIPOBEICHUS UCCIIEIOBAHNUS, 1€JIaTh BbIBOJIbI

1.9

MPOBOAWTH  OMBITHI 1O HAOMIOACHUIO  (PU3WYECKUX  SIBJICHHUM
Wi  (QU3NYECKUX CBOWCTB Teil: (opMynMpoBaTh MPOBEpPsSEMbIC
MPENNONIOKEHUsI, CcoOMpaTh  YCTAaHOBKY M3  MPEIJI0KEHHOTO
000py/I0BaHMS, OMUCHIBATEH XO/JI OMBITA U (HOPMYITUPOBATH BHIBOIBI

1.10

BBITIOJIHATh MPSIMBIE W3MEPEHUSI C HCIOJIB30BAHUEM AHAJIOT OBBIX
pruOOPOB U TATUYNKOB (PU3UIECKUX BETMIUH, CPABHUBATH PE3YIIbTAThI
M3MEpPEHUH C y4eTOM 3aJJaHHOW a0COIFOTHON MOTPEITHOCTH

1.11

OPOBOJIUTH  HMCCIEAOBAaHME 3aBUCUMOCTH  OJIHOM  (u3muecKon
BEJIMYMHBl OT JPYroM C WCHOJIB30BAHUEM IPSIMBIX H3MEPEHUN:
IUTAaHUPOBATh HCCIIEJIOBaHUE, COOMpaTh YCTAHOBKY U BBIONHSTH
U3MEPEHUs], ClleAysd MPEeAJIOKEHHOMY  IUIaHy, (PUKCUPOBATh
pe3yJbTaThl MOJIYYEHHON 3aBUCHUMOCTH B BUE TaOJIUI U rpaduKoB,
Jie1aTh BBIBOABI 110 PE3yJIbTaTaM MCCIIEOBAHUA

1.12

IPOBOJAUTH  KOCBEHHBIE  M3MEPEHHMS  (PU3MYECKUX  BEIMYMH:
TUTAHUPOBATH U3MEPEHHUS, COOUPATh IKCIIEPUMEHTATILHYIO YCTaHOBKY,
ciaenays NPEeMJIOKEHHOM HWHCTPYKLIMHU, W BBIYUCIATH 3HAYCHHE
BEJINYMHBI

1.13

coOroaTh  TMpaBWJIA TEXHUKH  O€30MacHOCTH mpu  padore
C JJabOpaTOpHBIM 000PYyTOBAHUEM

1.14

XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS HM3YyYEHHBIX MPUOOPOB
U TEXHUYECKHUX YCTPOWCTB C OMOPOM HAa MX OMUCAHHS, HUCIOJB3YS
3HaHHWA O CBOWCTBAaX (PU3MUECKUX SIBICHUW U HEOOXOJUMBIE
¢uznyeckue 3aKOHOMEPHOCTH

1.15

pacrio3HaBaTb HMPOCTHIC TCXHUYICCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI II0 CXEMaM M CXCMATUYHBIM PHUCYHKaM, COCTABJIATHL CXCMBbI
QJICKTPUICCKHX ueneﬁ C IOCICAOBATCIIbHBIM W IIapaJJICJIbHBIM
COCIUMHCHUCM  JOJICMCHTOB, pa3jin4das YCIIOBHEBIC 0003HaYCHUS
9JICMCHTOB 3JICKTPHUYCCKHX ueneﬁ

1.16

NPUBOJIUTHL TPUMEPHl (HAXOAWTh WHOOpPMAIMIO O TMpUMepax)
MPAKTUYECKOTO UCTIONB30BaHMs (PM3MUECKUX 3HAHUI B TTIOBCETHEBHOU
YKU3HU JJ1 o0ecriedeHust 0€30MacHOCTH P 0OpaIIieHUH ¢ MpudopaMu
U TEXHUYECKUMU  YCTPOMCTBAMHU,  COXPAaHEHUS  370POBBS
U COOJIOZICHUSI HOPM JKOJOTHYECKOTO TOBEACHHUS B OKPYXKAIOIIEH

cpene
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1.17

OCYIIECTBIISITh TTOUCK HH(pOPMAIUN (PU3NIECKOTO COACPKAHUS B CETH
WNuTepHer, Ha OCHOBE HMMEIOIIMXCS 3HAHWM W IyTeM CpaBHEHUS
JIOTIOJTHUTENIbHBIX MCTOYHUKOB BBIICISATH MHGOPMAIIMIO, KOTOpas
SIBJIIETCS IPOTUBOPEUMBOM UM MOXKET OBITh HEJTOCTOBEPHOM

1.18

UCMOJb30BaTh MpPH  BBINIOJHEHUM Y4E€OHBIX 3aJaHUNA  HAay4dHO-
HOMYJIIPHYIO JIUTEPATypy (U3NYECKOTO COJACP)KaHUs, CIPaBOYHBIC
Marepuainbl, pecypcsl cetu VHTepHer; Biaxerb IpUeMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHUsl MHPOPMAIUU U3 OJTHOU
3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHE YCTHBIC COOOIICHUS,
0000mas wHPOPMAIIUIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COZICp)KaHUsl, B TOM YHCJEC IMYyOJMYHO MPEICTABIATh PE3YJIbTAThI
NPOCKTHOM WJIM HCCIIEJOBATEIILCKON JIEATCILHOCTH, IPH 3TOM
I'PaMOTHO HCIIOJIb30BaTh HM3YYCHHBIM TOHATHUIHBIN ammapar Kypca
(U3UKH, COMPOBOXKIATH BBICTYIUICHUE MPE3eHTAIINCH

1.20

IIPU BBITIOJTHEHUU YYEOHBIX MPOCKTOB U HMCCIEIOBAHUN (PU3NUECKHUX
MPOIIECCOB pacHpeessiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBHUU
C TIOCTaBJICHHBIMH 33Ja4yaMH, CIJIEIUTh 3a BBIIOJHEHUEM IUIaHA
NEUCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OI[EHUBATh COOCTBEHHBIN
BKJaJ B JACATEIBHOCTh TPYIIIbI, BBICTPAMBATH KOMMYHUKATHBHOE

B3aMMO/JICHCTBUE, TPOSBIISISI TOTOBHOCTD pa3peiiaTh KOH(OIUKTHI

IIpoBepsiemble 3J1eMEHTbI CONEPKAHMS

Kon Kon ITIpoBepsieMble 3IEMEHTHI COIEPKaHUS
pasneina DJIEMEHTA
6 TEIUIOBBIE SABJIEHUA
6.1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU

CcTpoeHusl BemecTBa. Macca u pazMepsl MOieKysl. OnbIThl,
NOJTBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUn

6.2 Mogaenu TBEpIOro, *KUIKOTO W Ta3000pa3HOr0 COCTOSHUM
BemecTBa. Kpucrammdyeckue u amopdHbIe Tena

6.3 OObsicHEeHUE CBOMCTB Ta30B, XUAKOCTEH W TBEPIBIX TeN
Ha OCHOBE ITOJIOKEHUH MOJICKYJISIPHO-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
TEIUIOBOTO JIBUKECHUS YaCTHUI]

6.7 Buyrpennsiss sueprus. CrocoObl M3MEHEHHsS BHYTpPEHHEN
SHEPrUM: TEIUIoNepeIaya U COBEpUIEHHE Pa0OThI

6.8 Bunpl Temomepenayu: TEIIONPOBOIHOCTh, KOHBEKITHS,
U3TyYCHHUEC

6.9 KonnuecTBo TemaoThI. Y IeabHAs TEIIOEMKOCTh BEIECTBA

6.10 TenmooOMeH W TEIJIOBOE  paBHOBECHE. Y PaBHCHHE

TEJIOBOro OajaHca

6.11 [InaBneHne M OTBEPACBAHHE KPUCTAIUIMYECKUX BELIECTB.
VY nenbHas TEmIoTa MIaBJIECHUS

6.12 [TapooOpa3oBanne u koHAeHcarus. Vcmapenue. Kumenue.
VYaenpHas  TeIOTa  MapooOpa3oBaHUS.  3aBUCHUMOCTD
TEMIIEPaTypbl KUIICHHUSI OT aTMOC(HEPHOTO TaBJICHUS

6.13 Brnaxxnocth Bo3ayxa

6.14 DHeprus TOIUIMBA. Y IeJIbHAs TEMJI0Ta CrOpaHus

6.15 [Tpuniuner pabotsl TernoBbix apurareneit KI1J[ rermmoBoro
apurarens. TemnaoBbple NBUTrATENM U 3alluTa OKPYKaroleu
Cpelb

6.16 3aKOH COXpaHEHHUSI W MPEBPAILCHUS] SHEPTUU B TEILJIOBBIX
mporeccax

6.17 [TpakTuueckue pabOThI:
OneITEl TI0 OOHAPY)KCHHUIO JEHCTBUS CHJI MOJICKYJISIPHOTO
MPUTSHKCHHUS.
OneITHl MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHON COJH
WIN caxapa.

OneIThl MO HAOJIOJEHUIO TEIUIOBOTO pPACIIUPEHHUs Ta30B,
KUJIKOCTEW U TBEPHBIX TEIL

OmnpezneneHue 1aBieHUs BO3Ayxa B OaJJIOHE HIIPULIA.
OneITBl, JIEMOHCTPUPYIOLUIME  3aBUCHMOCTb  JABJICHHUS
BO3/[yXa OT €ro 00beMa U HarpeBaHUs WU OXJIAXKICHHUS.
[IpoBepka rUMOTE3bl JMHEMHOM 3aBUCUMOCTH  JIJIUHBI
CTONOMKA JKMIKOCTU B  TEPMOMETPUYECKOW  TpyOKe
OT TeEMIIEpaTyphl.

HaGmronenne w3MeHEHHs BHYTPEHHEH OHEprum Tena
B pe3yJbTare TeIionepeauu U padoTbl BHEIIHUX CHJL.
HccnenoBanue siBieHUs TEMJI0OOMEHAa MPU CMEUIMBaHUU
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XOJIOAHOM U TOPSYEH BOJBI.

OrnpeneneHre KOJIWYECTBA TEIUIOTHI, MOJTYYEHHOIO BOJION
IIPU TETUIOOOMEHE C HATPEThIM METATITUYECKUM HIHIIMHIPOM.
OnpeneneHue  yAeIbHOW  TEMJIOEMKOCTH  BELIECTBA.
HccnegoBaHue nponecca ucnapeHusl.

OnpeneneHre OTHOCUTEIBHOM BIIAXKHOCTH BO3AyXa.
Onpenenenre yeabHON TEIUIOTHI TJIABJIEHUS JIbAa

6.18 du3uyeckrue SABJICHUS B MPUPOJIC:  ITOBEPXHOCTHOE
HaTSHKEHUE W KaIMJUTSIPHBIC SBJICHUS B PUPOJIE, KPUCTAILTBI
B mpupone, u3nydeHue CoiHIIa, 3aMep3aHHUe BOJIOEMOB,
MOpCKHE Opu3bl; 00pa30BaHMUE POCHI, TYMaHa, WHEs, CHeTa

6.19 TexHudeckue  yCTpOMCTBa: KamWwuIApbl,  MPUMEPBI

UCIIOJIb30BAHUSl KPUCTAJIOB, 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. HanpsyKeHHOCTh 3JIEKTPUYECKOTO
nons. [lpuHuun cynepno3uuuM JIEKTPUYECKUX IOJIEH
(Ha KaYeCTBEHHOM YpPOBHE)

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

7.5 3aKOH COXpaHEHMs JIEKTPUYECKOTO 3apsia

7.6 DIIEKTpUYECKUN TOK. Ycnosus CYLIECTBOBaHUS
AIIEKTPUYECKOI0 TOKA. VICTOYHHUKY ITOCTOSHHOI'O TOKA

1.7 JIeHcTBUSL DJIEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUECKOE,
MarHMTHOE). DIEKTPUUECKUN TOK B )KMJIKOCTSIX U ra3ax

7.8 Onektpuueckag nenb. Cuna  TOKa.  DIEKTPHYECKOE
HanpspKeHUe

7.9 ComnpoTuBIEHHE NPOBOJHUKA. Y IEIIBHOE COMPOTHUBICHHUE

BEILIECTBA
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7.10 3akoH Oma AJid yyacTKa Lenu

7.11 [TocnenoBarenbHOE 151 MapajjeIbHOe COCIUHECHUE
MIPOBOJTHUKOB

7.12 PaboTa 1 MOIITHOCTh JIEKTPUYECKOTro TOKA. 3aKoH J[>Koyisi-
Jlenua

7.13 DneKTpuYecKue Ienu ¢ TMOTPEOUTENH DIECKTPUUYECKOM
sHepruu B ObITy. KopoTkoe 3ambIkaHue

7.14 [TocrossHHBIE MarHuThl. B3auMoaelcTBHE MOCTOSTHHBIX
MarHuTOB

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

7.16 OneiT Opcrena. MarHuTHOE MOJN€ 3IEKTPUUYECKOrO TOKA.
[IpuMeHeHue FNEKTPOMarHuTOB B TEXHUKE

7.17 JleficTBME MAarHUTHOTO TIOJII Ha TPOBOAHHUK C TOKOM.
DJIEKTPOJBUTATENIb TIOCTOSIHHOTO Toka. Vcnonb3oBaHue
3JIEKTPOJBUTATENIEH B TEXHUYECKUX YCTpOMCTBAX
Y Ha TPaHCIIOpPTE

7.18 OnbiTel @apajnes. SBIeHUE 3MEKTPOMArHUTHOW WHIYKIIUU.
[IpaBuno Jlenna

7.19 OnekrporeHeparop. CrocoObl MOTYyYEHUS DIECKTPUUECKOM
SHEPruu. DJICKTPOCTAHIIUN HA BO3OOHOBIISIEMbIX HCTOYHUKAX
SHEPruu

7.20 [TpakTueckue pabOTHI:

OnpITEl 10 HAOMIOACHUIO DSJICKTPU3AIMHA TET WHIYKIHEH
Y TIpY COTIPUKOCHOBEHUH.

HccnenoBanue JeHCTBUS AIEKTPUIECKOTO OISt
Ha MPOBOAHUKHU U JUAJICKTPHKH.

COopka u mpoBepka pPabOTHI AIEKTPUYECKOM Ienu
MOCTOSTHHOTO TOKa.

M3aMepenne 1 peryJmpoBaHue CHITBI TOKA.

M3amepenure u perymmpoBaHue HANTPsHKCHMS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO dYepe3
pE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOpPA U HAIPSIKEHUS
Ha pe3ncTope.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTH AJIEKTPUUECKOTO
COMPOTHBJICHUS TPOBOJHUKA OT €ro JUIMHBI, TUIOIIAIN
MIOTIEPEYHOr0 CEYCHHS M MaTepHara.

76



denepanpHas pabouas nmporpamma | dusuka. 7-9 kiaccer (0a30BBIH YPOBEHB)

[TpoBepka npaBmliia CJIOXKEHUS HaANPSHKEHU N
IIPU MOCJIEI0BATEIbHOM COEIUHEHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuiia Ui CHJIBl TOKa MpU MapajuleIbHOM
COEIMHEHUH PE3UCTOPOB.

Omnpenenenue padOTHI ITEKTPUUECKOT O TOKA, MAYIIETO Yepes
pe3ucTOop.

Omnpenenenue MOIIIHOCTHU AIIEKTPHUIECKOTO TOKa,
BBIJICJISIEMOU HA PE3UCTOPE.

HccrnenoBanne 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO dYepes
JaMIIOYKY, OT HAIpsKEHUS Ha HEM.

Onpenenenune KII/] narpeBarers.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBHUSI MOCTOSIHHBIX
MarHuToB.

N3yueHne MarHUTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB MIPH UX
00BEIMHEHUU U Pa3/ICIICHUU.

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 neUCTBAST MAarHUTHOTO TMOJII HA TPOBOJHHUK
C TOKOM.

KoHcTpynpoBaHue u u3ydeHHe paboThl JICKTPOIBUTATEIIA.
N3mepenne K] anekTpoaBuraTteapHOM yCTAHOBKH.

OneIThl IO MCCIEAOBAHUIO SBJICHUS DJICKTPOMArHUTHOM
WHIYKIUH: HCCJICOBAHNEC W3MEHCHUMN 3HAYCHUS
Y HapaBJICHUs] MHIYKIIMOHHOT'O TOKA

7.21 dusnyecKkre SBJICHHUS B MPUPOAE: DICKTPUUCCKUE SBICHUS
B armocdepe, DOIEKTPUUECTBO IKUBBIX  OpPTaHU3MOB,
MarHuTHOE noJje 3eMid, Ipeid MoIaoCcoB, poJib MArHUTHOTO
MOJISL JUIsl )KU3HU Ha 3emiie, OJISIPHOE CUSTHUE

7.22 TexHudeckne yCTPOWCTBA:  DIIEKTPOCKOM,  aMIIePMETP,

BOJITMETP, PEOCTAT, CUYETYUK OJIIEKTPUUECKOW DHEPIUH,
AIIEKTPOOCBETUTEIIbHBIE npubopHl, HarpeBaTeJIbHbIC
3IEKTPOIPUOOPHI (mpumepsl), DIEKTPUYECKUE
NPEIOXPAHUTENHN,  DJIEKTPOMArHuT,  3JIEKTPOJBUTATENb
MOCTOSIHHOT'O TOKa, T€HEpaTOp MOCTOSHHOI'O TOKA

77



denepanpHas pabouas nmporpamma | dusuka. 7-9 kiaccer (0a30BBIH YPOBEHB)

9 KVIACC
IIpoBepsieMble npeaMeTHbIE pPe3yJabTAThl OCBOCHUSI OCHOBHOW 00pa3oBaTe/IbHOM
NPOrpaMMBbl
Kon [TpoBepsieMble MpeIMETHBIE PE3YJIbTATHl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO o0pazoBaTenbHOM IPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHUs
pe3yJsbTara
1.1 WCIIOJIb30BATh U3YUEHHBIE TOHATHUS
1.2 pa3nuyarh SBJIEHUS 10 ONUCAHUI0O MX XapaKTEepHBIX CBOWCTB
U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JaHHOE (U3HUECKOE
SIBIICHUE
1.3 pacrno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3UYECKUX  SIBICHUHN
B OKPY>KAIOIIEeM MUpPE, B TOM YUCIe PU3NYECKUE SIBICHUS B MPUPOJIE,
IIPU 3TOM MEPEBOJIUTH MPAKTHUECKYIO 337jauy B Y4EOHYIO, BBIJIEIISATD
CYIIIECTBEHHBIE CBOMCTBA (TIPpU3HAKN) (PU3UUECKUX SIBICHUI
1.4 ONHUCHIBaTh W3y4YCHHBIE CBOICTBA Tl M (PU3NYECKUE SIBICHMUS,
UCHOJNb3ys (pU3MUecKHe BEIMYMHBI, MpPU ONMCAHWU MPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCHOJB3YEMBIX  BEJIUYMH,
0003HaYEeHUs U €AUHULBI PU3NYECKUX BETMYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOUIME JAHHYIO (PU3WYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTHh TpaUKU  H3YYEHHBIX  3aBUCUMOCTEU
(U3UYSCKUX BEIIMUHUH
1.5 XapaKTepru30BaTh CBOWMCTBA Tell, (PU3MYECKUE SIBICHUS U IPOLIECCHI,
UCIIOJIb3ySd W3YYEHHBbIE 3aKOHbI, MpPU ITOM JaBaTh CIIOBECHYIO
GopMyTUpOBKY 3aKOHa M 3allUChIBaTh €ro MaTeMaTHYeCKOoe
BBIPAKEHUE
1.6 OOBSICHATh (DU3NUYECKUE TPOIECChl U CBOMCTBA TEl, B TOM 4YHCIIE
U B KOHTEKCTE CUTyalluld MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE
U3 2—3 JOTMYECKUX IIAaroB C IOMOIIBIO 2—3 M3y4EHHBIX CBOWCTBA
(u3HUECKUX ABJICHUMN, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH
1.7 pemiaTh pacdeTHble 3ajadyd (OmMparonipecs Ha CHCTeMy U3 2-—3

ypaBHCHHI), WCIIONB3ysd 3aKOHBI M  (OPMYIBI, CBS3BIBAIOIIHC
¢usznyeckue BENWYMHBL: HAa OCHOBE aHalM3a yCIOBHS 3ajaud
3alMChIBaTh ~ KPaTKOE€  YCIOBUE,  BBISBISATh  HEJOCTAIOIIHE
Wi W30BITOYHBIE JIaHHBIE, BBIOMpATh 3aKOHBI U  (HOPMYIIBI,

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

pacno3HaBaTh MNPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh IMPU MOMOLIA
(u3NYECKUX METOI0B, UCIIOJIb3YsI OIMCAHUE UCCIIEIOBAHMUSI, BBIIETATh
IIPOBEPSIEMOE IIPEAIIOIOKEHHUE, OLCHUBATH IIPABWIBHOCTH IOPAAKA
IIPOBEICHUSA HCCIICOBAaHMs, JEJaTh BBIBOJABI, WHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOJCHUI U ONBITOB

1.9

INPOBOJUTH ONBITBI 1O  HAOMIOJICHHIO  (U3UYCCKUX  SBICHUM
WM (PU3NUYECKUX CBOMCTB TEJI: CAMOCTOSITEIILHO COOMPATh YCTAHOBKY
13 U30BITOYHOTO HAOOpa 000PYIOBAHNUS, OMUCHIBATH XOJ] OMBITA U €T0
pe3ynbTarhl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOANTh TPU HEOOXOAMMOCTH CEpPHI0 TPSIMBIX HW3MEPCHH,
OTpesieNisisi CpefHee 3HaYeHUuEe H3MepsieMOd BeIMYUHBI ((OKYyCHOE
paccTosiHie coOuparolel JIMH3bI), 000CHOBBIBaTh BBIOOP crocoda
u3MepeHus (M3MEPUTENIHHOrO Mprodopa)

1.11

MPOBOANTH HCCIICIOBAHWE 3aBUCUMOCTEH (U3MYECKUX BEIHMYHH
C UCIOJIb30BAHUEM MPAMBIX U3MEPEHUN: TIJIAHUPOBAThH UCCIIEIOBAHKE,
CaMOCTOSITENTLHO COOMpaTh YCTAHOBKY, (UKCHUPOBATH pPE3YJbTaThl
MOJIYUCHHON 3aBUCUMOCTH (DM3MYECKUX BEIMYUH B BHJIE TaOJIHII
U TpaUKoB, JIeJaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS

1.12

MPOBOANTH  KOCBEHHBIE  W3MEPEHHS  (PU3MYECKUX  BEIIMYHH:
TUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBINOJHATH W3MEPEHHUs, CIEAysd MNPEIJIOKEHHON WHCTPYKIIUU,
BBIUUCIIATh 3HAYCHUE BEJIUYMHBI W AHAIM3UPOBATH IIOJYYECHHBIC
pe3yabTaThI C YYETOM 33IaHHOW MOTPEUIHOCTU U3MEPECHUN

1.13

coOroaTh  TNpaBWJIA TEXHUKH  O€30MacHOCTH mpu  padote
¢ 1abopaTopHBIM 000pYyAOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKK HM3YyYEHHBIX (DU3MUECKUX MOJETICH:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPAOE TEN0, TOUCYHBIA HCTOYHUK
CBETA, JIy4, TOHKas JMH3a, [UIAHETApHAas MOJEIb aroMa, HYKIOHHAs
MOZEJIb aTOMHOI0 sipa

1.15

XapaKkTepru30BaThb NPHUHIMUIBI JEUCTBHS HW3YYEHHBIX NpHOOPOB
U TEXHUYECKUX YCTPOMCTB C OIOPOM HAa MX OINMCAHUSA, UCIIOJIb3Ys
3HaHHUSA O CBOWCTBAaX (PU3MUECKUX SIBICHUA U HEOOXOJUMBIE
¢uznyeckue 3aKOHOMEPHOCTU

1.16

UCIIOJIb30BATh CXEMBl M CXEMATUYHBICE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, VU3MEPUTENBHBIX pudopoB
U TEXHOJIOTUYECKUX MPOIIECCOB MPHU PEIICHUH Y4eOHO-TIPAKTUIECKUX
3a/1a4, OMTHYECKUE CXEMBI JIJISl TOCTPOSHUS N300paKEeHU B TUIOCKOM
3epkalie u coduparouiei JinH3e
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1.17 OPUBOAWTh TPUMEPHl (HAXOAUTh HWHMOPMAIMIO O MpUMeEpax)
IPaKTUYECKOT0 MCIOJIb30BAHUS (PU3NUECKUX 3HAHUI B OBCEAHEBHOM
YKU3HU )1 o0ecriedeHus: 0€3011acHOCTH MPU 0OpaIlleHUH ¢ MpudopaMu
U TEXHUYECKUMH  YCTPOWCTBAMM,  COXPAHEHUS  3/I0pOBbS
U COOJIIOJIEHUS] HOPM SKOJOTMYECKOrO MOBEIEHHUS B OKpYKarolen

cpene

1.18 OCYIIECTBIISITh TOUCK UHPOPMAIUU (PU3NUECKOTO COECPKAHUS B CETU
WNuTtepHer, camocToATenbHO (QOpMYNIUpys TIOMCKOBBIM  3ampoc,
HAaXOAUTh TIYTH  OMNpPEACNCHUS  JOCTOBEPHOCTH  IOJYYCHHOM
uH(OpMaMK HAa OCHOBE HMEIOIIMXCS 3HAHWUH W JIOMOJIHUTEIHHBIX
HCTOYHUKOB

1.19 UCIIONIb30BaTh TIPU  BBHITIOJIHEHUU YYEOHBIX 3aJlaHUMN  Hay4dHO-
HNOMYJISIPHYIO JIUTEPATypy (U3MUECKOrO COJEepKaHUsl, CIPAaBOYHBIE
Marepuaiibl, pecypchl cetu VHTepHeT; BlaAeThb MpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHusi HH(OpMaAIUU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO

1.20 co37aBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIE COOOIIEHUS
Ha OCHOBE MH(MOPMAIMU M3 HECKOJIBKHX HCTOUYHHKOB (BHU3HMYECKOTO
CONICp)KaHMsI, TYOJMYHO TPEICTABIATH PE3YJIbTAThl IPOCKTHOM
WIM UCCIEIOBATENbCKON JEATEeIbHOCTH, TPU O3TOM TIPaMOTHO
WCIIOJIb30BATh U3YYCHHBIN MOHATUINHBIN anmnapar u3y4aeMoro pas3aeia
(GU3UKH W CONMPOBOXIATh BBHICTYIUICHHE IIPE3CHTAIMEH C y4eToOM
0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21 IPU BBIMIOJHEHUN YYEOHBIX MPOEKTOB U MCCIEIOBAHUN (PU3NYECKHUX
IPOIIECCOB paCHpEeNesiATh O0053aHHOCTU B TPYIIE B COOTBETCTBHUHU
C TMOCTaBJIEHHBIMM 33JladyaMU, CIEAUTh 3a BBIIOJHEHUEM IUIaHA
JENCTBUN 1 KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATH COOCTBEHHBIH
BKJIaJ] B JE€ATEIbHOCTb TIpPYIIbl, BBICTPAUBATh KOMMYHHKAaTHBHOE
B3aMMO/IECTBUE, POSIBIISISI TOTOBHOCTD pa3periarh KOH(IMKTHI

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon Kon [IpoBepsieMble PIIEMEHTHI COIEPKAHUS
paszena | D3JIEMEHTa

8 MEXAHWYECKUE ABJIEHWA

8.1 Mexannyeckoe aBvxeHue. MartepuanbHas Touka. Cucrema
oTcyera

80



denepanpHas pabouas nmporpamma | dusuka. 7-9 kiaccer (0a30BBIH YPOBEHB)

8.2 OTHOCHUTETFHOCTh MEXAaHHUUECKOTO IBYKCHHS

8.3 PaBHOMEpHOE MPsIMOJIMHEHHOE JBUKCHHE

8.4 HepaBHomepHOoe mpsMonuHeiiHoe aBkeHue. CpemaHsis
M MTHOBCHHas CKOPOCTh Tela TMpH HEPAaBHOMEPHOM
JIBUKCHHUH

8.5 VYckopenne. PaBHOYCKOpEHHOE MPSMOJIUHEWNHOE JTBUKEHUE

8.6 CBobOoanoe manenne. OnbiTel ["anunes

8.7 PaBHOMEpHOE NBHKEHME 11O OKpYKHOCTHU. [lepnon n yactora
oOpaieHus. JInneninas u yrioBas CKOpOCTH.

LleHTpOoCTpEMUTENBLHOE YCKOPEHUE

8.8 [lepBrrit 3akoH HeroToHA
8.9 Btopoii 3akon HeroToHa
8.10 Tperuii 3akoH HproToHa
8.11 [IpuHUIMT CyNIepIO3UIIUU CHIT

8.12 Cuina ynpyroctu. 3akoH ['yka

8.13 Cuia TpeHHUs: CUIIa TPEHHUS CKOJIbKEHU S, CHJIA TPEHHUS TTOKOS,
JIPYTrUe BUJIbI TPEHUS

8.14 Cuita TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE
CBOOOJHOIO NajIeHUs

8.15 JIBmxenue mianer Bokpyr ConnHua. IlepBas xocMuueckas
CKOpoCTh. HeBecoMOCTh U nieperpys3ku

8.16 PaBHoBecue MarepuaqibHOW TOYKH. AOCOIIOTHO TBEPAOE
TEJO
8.17 PaBHoBecue TBepmOro Teda C  3aKPEIUIEHHOM  OChIO

BpalllCHU. MOMEHT CHIJIBI. HGHTp TSAXKCCTH

8.18 Nmnynse Tena. MU3menenue umnynsca. IMnynbc cuibl

8.19 3aKOH COXpaHEHHUs UMITYJbCca

8.20 PeaktuBHOE 1BUXKEHUE

8.21 Mexanudeckasi paboTa ¥ MOILTHOCTb

8.22 Pabora cun Tsbkectd, ynpyroctd, TpeHus. CBs3b SHEPruu
U paboThHI

8.23 [oTeHnmansHas SHEPrus Tena, MOAHATOrO HaJl TOBEPXHOCTHIO
3emiaun
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8.24 [ToreHuMaIbHAS SHEPTHS CHKATOM TIPYKUHBI

8.25 Kunernueckas sHeprusi. Teopema 0 KHHETHUYECKOU SHEPTUH

8.26 3aKOH COXpaHEHUS MEXaHHMUECKOH YHEPTUn

8.27 [TpakTuyeckue pabOTHI:
Omnpenenenne cpeaHed CKOPOCTU CKOJBXKEHUs Opycka
WIN JBMOKCHHUS IIAPUKa 110 HAKIIOHHOW TIIIOCKOCTH.
OmnpezneneHue YCKOpPEHHsS Tela NpPU PABHOYCKOPEHHOM
JIBMKEHUH 10 HAKJIOHHOM TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU
IpU  PaBHOYCKOPEHHOM  JIBIDKEHHWH 0e3  HavalbHOU
CKOPOCTH.
[IpoBepka THUMNOTE3bI: €CIM MPU  PABHOYCKOPEHHOM
JBUKEHUH 0€3 HauaabHOW CKOPOCTH MYTH OTHOCATCS KaK psif
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE MPOMEKYTKH
BPEMEHHU OJINHAKOBBI.
HccnenoBanue 3aBUCUMOCTA CHJIBI TPEHHUSI CKOJIBKEHUS
OT CHJIBI HOPMAJIbHOTO JIaBJICHHUSL.
Omnpenenenne Ko3HPUIIMEHTA TPEHUS CKOJIbKEHUS.
OmnpeneneHune >KeCTKOCTH NMPYKUHBL.
Omnpenenenne pabOTHl CWIBI TPEHUS TPU PABHOMEPHOM
JBUYKCHHUH TeJa M0 TOPU30HTAILHON MTOBEPXHOCTH.
OmnpeneneHue pabOTHI CHJIBI YIPYTOCTH TIPH TOABEME
rpy3a C HCIOIh30BAHUEM HEIMOABMYXHOTO W TIOJIBIIKHOTO
OJIOKOB

8.28 dusznyecKkue SBICHHUS B NPUPOAC: NPWIUBHI W OTJIWBBHI,
nBwkenne 1aHer (CONHEYHOM CHCTEMBbI, pPEaKTHBHOE
JIBIKEHUE KUBBIX OpPraHU3MOB

8.29 Texnuueckue YCTpOMCTRA: CIIUIOMETD, TATYUKH

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETHI

MEXAHHWYECKHE KOJIEBAHMA 1 BOJIHbI

9.1 KonebarenbHoe nBukeHne. OCHOBHBIE XapaKTEPUCTUKHU
KoJIeOaHMI: epuo, 4acToTa, aMIUIUTyaa

9.2 MaremaTndyecknii U NpyKUHHBIA MasTHUKU. [IpeBpainenue
SHEPTUH MPHU KOJICOATETHHOM JBUKCHUH

9.3 3aryxatomue KkosneOaHus. BbIHyXIeHHble — KoJeOaHMS.

Pe3onanc
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9.4 Mexannueckre BOJHEL (CBoiicTBa MEXaHMYECKHUX BOJIH.
[IpogosbHBIE W TMONEpPEYHbIE BOJHBL. JlIMHA  BOJIHBI
U CKOpPOCTb €€ paclnpocTpaHeHUsd. MexaHW4YeCKHe BOJIHBI
B TBEPJIOM TEJEC, CCUCMUYECKUE BOTHBI

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

9.6 Wudpa3Byk U yabTpa3ByK

9.7 [TpakTuyeckue pabOThI:

Onpenenenne YaCTOTBI u nepuoza KoJieOaHuit
MaTeMaTUYECKOr0 MasTHHKA.

OmnpezeneHre 4acToThl U MEpHoJia KoJeOaHU MPY>KMHHOTO
MasTHHKA

HccaenoBanue 3aBUCUMOCTH nepuoaa KoJIeOaHu i
MOJABEIIEHHOTO K HUTHU TPYy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH nepuoaa KoJIeOaHui
MPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a.

ITpoBepka HE3aBUCHUMOCTHU nepuoja KoJIcOaHu I
rpy3a, IIOABEIICHHOIO K HHUTH, OT MacChl TIpy3a
1 YKECTKOCTH NMPYKUHBI. I3MepeHne yckopeHust CBOOOTHOTO
IaCHUS

9.8 @u3nyecKue SBIEHUA B MPUPOJE: BOCHPUSITHE 3BYKOB
KUBOTHBIMH,  3EMIICTPSICCHHE, CEHCMUYECKHE  BOJIHBI,
IlyHaMH, X0

9.9 TexHHu4eckue  yCTPOMCTBA:  DXOJIOT,  MCIOJIb30BAHHE
yIIbTPa3ByKa B OBITY 1 TEXHUKE

SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DJIGKTPOMAarHUTHOE TI0JIe. DJEKTPOMarHUTHBIC BOJIHBI.
CBoiicTBa AIEKTPOMArHUTHBIX BOJH

10.2 [IIxamna 3J1eKTPOMarHUTHBIX BOJIH

10.3 DJeKTpOMaruuTHas npupona cBera. CKOpOCTh CBETA.
BomnHOBEBIE CBOMICTBA CBETA

10.4 [TpakTuyeckue pabOThI:
N3yueHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOHIIBHOTO TeneoHa

10.5 dusnyecKue SBJICHUS B MPUPOJIC: OMOJOrMYECKOe ICUCTBUE
BUJIUMOTO,  YIbTPadHOJICTOBOTO W PEHTTCHOBCKOI'O
U3IIy4eHU N
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10.6 TexHnueckue yCTpOICTBA: HCITIOJIb30BAHUE

AJIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBSI3H
11 CBETOBBIE SBJIEHUA

11.1 JlyueBas moznensb cBera. MIcTouHHMKHM cBeTa

11.2 [IpssMOIMHENHOE PacCIPOCTPaHEHHUE CBETA

11.3 Otpaxenue ceta. [lmockoe 3epkajo. 3aKOH OTpaKEHUs CBETA

11.4 [Ipenomiienne cBeta. 3aKkoH mpenomiieHUst cBera. [lomHoe
BHYTPCHHEE OTPaKEHHE CBETA

115 Jlunza. Xon ayueii B IMH3E

11.6 OnTtuyeckas  cucrema  (oToammapara,  MHUKPOCKOIaA
U TeJIeCKoIa

11.7 ['maz  kak  onTuyeckas  CUCTEMA. bimzopykocTh
¥ JAJIbHO30PKOCTh

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

11.9 [TpakTuyeckue pabOThI:
HccnemoBanue 3aBUCHMOCTH yIjla OTPaXCHHUS CBETOBOTO
Jyd4a OT yriia majcHusl.
M3ydeHnne  XapakTEepHCTHK  HW300paXeHUS  MpeaMmera
B TIJIOCKOM 3€pKaie.
HccnenoBanre 3aBUCMMOCTH yrila MPEIOMJICHHS] CBETOBOTO
Jy4a OT yriia majeHusl Ha TPAHUIIE «BO3IYX — CTEKIIO».
[Tomydenne n300paskeHU C TOMOIIBIO COOMPAIOIIECH JIMH3HI.
Onpenenenne (HOKYCHOTO PaCCTOSIHUSI U ONTUYECKON CHJIBI
coOuparouiei JIMH3bI.
OnbITHI IO Pa3JI0KEHUIO OEJIOro CBETa B CHEKTP.
OneIThl 1O BOCHPHUATHIO IIBE€TA TNPEIMETOB TPH HX
HAOJTIOICHUH Yepe3 IIBETOBBIC (PHITBTPHI

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

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

12 KBAHTOBBIE ABJIEHUA

12.1 OmnsiTel Pe3epdopaa v manerapHas Mojaens aroma. Mojenb

aroMa bopa
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12.2

Hcnyckanue © TMOIJOLIEHHWE CBeTa arToMoM. KBaHTEHL
JIuHenyaTpie CIIEKTPBI

12.3

PanuoaktuBHOCTE. Asb(ha-, OeTa- U raMma-u3IydeHus

12.4

Crpoenne aTtomMHOro sijgpa. HykinoHHas moneinb aTOMHOIO
anpa. M3oronsl

12.5

PagmoaxktuBHbie mpeBpamenus. llepuoxn momypacnana
aTOMHBIX SJIEp

12.6

SnepHbie peakiuu. 3aKOHBI COXPAHEHUSI 3apsIOBOrO
Y MaCCOBOI'0 YHCEI

12.7

3Hepr1/151 CBsI31 aTOMHBIX AJCP. CBs13b MacChHl U 9HCPIrun

12.8

Peakmun cuHTE3a W nmencHuUs sjgep. VMcTOYHWUKHM SHEpruu
CouHIiia u 3Be31

12.9

Snepnas sHepreTuka. /[encTBue paIuOaKTUBHBIX U3TYYECHUN
Ha KUBbIC OPTraHU3Mbl

12.10

[TpakTueckue paboOTHI:

HaOmronenue  CIUIOMIHBIX U JIMHEHYAThIX  CIEKTPOB
U3IIY4EHHUS.

HccnenoBanue TPEeKOB: H3MEPEHHE DSHEPrUM  YaCTHIIbI
10 TOPMO3HOMY TIyTH (110 oTorpadusim).

W3mMepenue painoakTUBHOrO (poHa

12.11

dusnyeckue  ABICHUS B IPUPOAE:  €CTECTBEHHBIN
paAroOaKTUBHBIN (OH, KOCMUYECKUE JTy4d, PaJHMOAKTHUBHOE
V3JIy4YECHUE IIPUPOIHBIX MHHEPAOB, JEUCTBUE
PaaOaKTUBHBIX U31y4YE€HUM HA OPraHU3M YEJIOBEKA

12.12

TexHuuyeckue ycTpoicTBa: CIEKTPOCKON, WHMBUAYAIbHBIN
03UMETp, kamepa Bunbcona
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INIEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPAEMBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOI OBPA3OBATEJIBHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHMA U OJIEMEHTOB COAEPKAHUSA 110 PU3UKE

Jlis TpoBesieHUsT OCHOBHOI'O TOCYAApCTBEHHOI'O 3K3aMeHa Mo (u3uke (manee —
OI'D no ¢u3uke) UCnonb3yercs nepeueHb (KoAu(PUKaTop) MpoBepseMbIX TpeOOBaHUMN
K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MPOrpaMMbl OCHOBHOI'O OOLIETO
00pa30BaHUs U JIIEMEHTOB COJIEP)KAHUS.

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

Kon
IPOBEPSEMOTO
TpeOoBaHUs

[TpoBepsiembie TpeOOBaHUS K TPEIMETHBIM pe3yJibTaraM 0a30BOro
YpPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTENbHON MPOrpaMMBbl
OCHOBHOT0 00111er0 00pazoanusi Ha ocHoBe GI'OC

1

[Tonumanue ponau GU3NKU B HAYIYHON KapTHHE MHUPA;
c(hopMUPOBAHHOCTH 0A30BBIX MPEJCTABICHUN O 3aKOHOMEPHOM CBS3H
Y MI03HABAEMOCTH SIBJICHHH MIPUPOJIBI, O POJIH SKCIIEPUMEHTa B (PH3HUKE,
0 CHCTEMOO00Opa3yroIel poau (PU3UKU B pa3BUTHH €CTECTBCHHBIX HAYK,
TEXHUKHU U TEXHOJIOTU, 00 SBOJIIOIUHU (PU3UUECKUX 3HAHUN U UX POJIH
B IICJIOCTHOM €CTECTBEHHOHAy4YHOW KapTUHE MHUpa, O BKJIAJIE
POCCUICKMX W 3apyOekKHBIX YYCHBIX-(DU3UKOB B Pa3BUTHE HAYyKH,
OOBSICHEHHE TIPOLIECCOB OKPYXKAIOIIETO MHUPA, Pa3BUTHE TEXHUKH
1 TEXHOJIOT UM

3HaHMS O BHMJAX MaTepuu (BELIECTBO U MOJE), O ABMXKEHUU Kak
crioco0e CyIIeCTBOBaHUS MaTEPUH, 00 aTOMHO-MOJIEKYJIIPHON TEOPUU
CTPOCHHUS BEIECTBA, O (PM3MUECKON CYUTHOCTH SIBICHUI MPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHUE Pa3JINyaTh SIBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB
U HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOUIMX JaHHOE (PU3HYECKOE
SBJICHUE,

YMEHHE pacro3HaBaTh MNPOSBICHUE U3yUYEHHBIX QU3NYECKUX SIBJICHUIM
B OKpYXKAalollleM MHpPE, BBbIACIAS HUX CYLICCTBEHHBIE CBOMCTBA
(Mpu3HaKK)

Bnagenune ocHOBaMM MOHSATHUMHOIO ammnapara ¥ CUMBOJMYECKOTO
s3bIKa (PU3UKHU M UCTIOJB30BAHUE WX JIJISl PEIlIeHUs Y4eOHbIX 3a/1a4;
YMEHHE XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SBICHUS
U TIPOILIECChl, HCIMONB3Yyd (PyHIaMEHTaIbHbIE M 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€30MMaCHOTO TPyJa:

HaOmoneHne (GU3NUECKUX SIBJICHUI: YMEHHUE CaMOCTOSITEIbHO
coOupaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W3 JaHHOro Habopa
000pyIOBaHMS 110 UHCTPYKIIMH, OTIMCHIBATH XOJI OIbITa U 3alUCHIBAThH
€ro pe3yabTaThl, (HOPMYIUPOBATH BHIBOIHI;

IIPOBEICHNE TIPSIMBIX U KOCBEHHBIX U3MEPECHUI (PU3NYECKUX BEITHYHH:
yMEHHE T[JIAaHUPOBAaTh HW3MEpPEHHS, CaMOCTOSTENLHO COOMpAaTh
OKCIIEPUMEHTAJBHYI0O yCTAaHOBKY TIO HWHCTPYKIIMH, BBIYUCIATH
3HaYeHWE BEIMYHMHBI W aHAIM3HPOBATH IOJYYCHHBIC PE3YJIbTaThI
C YU4ETOM 33JJaHHOM MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHII;
NPOBEACHUE HECIOXKHBIX  OKCIEPUMEHTAJIbHBIX  MCCIEIOBAHUIA;
CaMOCTOATENIFHO  COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY
U TIPOBOJUTH UCCIICIOBAHWE 110 WHCTPYKIUH, TPEACTABIATDH
MOJIYUCHHbIE 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH B BHJIC TaOJIHII
U TrpauKoOB, YUYUTHIBATH MOTPEUIHOCTH, JEJaTh BBIBOJLI IO
pe3ysbTaTaM UCCIEI0BaHUS

[lonumanue  XapakTepHBIX  CBOMCTB  (PU3MYECKUX  MoJese
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO0, MOJAEIU CTPOEHUs
ra3oB, XHJKOCTEM W TBEPABIX TeEJ, IUIAHETapHas MOJEIb aroma,
HYKJIOHHAs MOJIeIb aTOMHOIO sijpa) U YMEHHUE MPUMEHSATh HUX
U1l O0BsICHEHUST (PU3UYECKUX MPOLIECCOB

YMeHne oOBICHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM
YUCJIE W B KOHTEKCTE CHUTyallud NPAKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBIISATh NPUYUHHO-CIICICTBEHHBIE CBSA3U
U CTPOUTH OOBSICHEHUE C OTIOPOM Ha U3YUYEHHbIE CBOMCTBA (PU3HUECKUX
SIBJICHUH, (DU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETU

YMeHue pemiath pacueTHble 3agadu (Ha 0Oaze 2-3 ypaBHEHUN),
UCIIONIb3YSd 3aKOHBI U (OpMyJbl, CBs3bIBaIOIINME (PU3NYECKUE
BEJIMUYMHBI, B YACTHOCTH, 3aIlMCBIBATh KPATKOE YCJIOBUE 3aJ1a4H,
BBISIBIIATH HEJOCTAIOIINE JaHHBIE, BHIOMpATh 3aKOHBI U (POPMYJIBI,
HEOOXOAUMBIE JJI €€ PEIICHUs, UCIIOIb30BaTh CIIPABOYHBIC JIAHHBIE,
MPOBOJAUTH PACUYEThl M OLEHUBATH PEAITMCTUYHOCTH MOJYYEHHOIO
3Ha4YeHUsl (PU3NUECKON BEJIMUMHBI; YMEHHE ONpPEACsTh Pa3MEPHOCTh
(bu3nuecKol BETUYUHBI, TOJTYYCHHON MPU PEIICHUH 33]1a4U

YMeHue XapakTepu3oBaTh MPHUHIUIIBI  JEUCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHUCJE OBITOBBIX NPUOOPOB, M IPOMBIILIEHHBIX
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TCXHOJIOTHICCKUX IIPOHCCCOB IIO0O MX OIIMCAHUIO, HCIIOJIb3YA 3HAHUA
O CBOMCTBax (1)I/IBI/ILICCKI/IX SIBICHUU H HCO6XOI[I/IMBI€ (1)I/I3I/ILICCKI/IG
3dKOHOMCPHOCTH

10

YMeHue  UuCnoib30BaTh  3HAHUS O  (PU3HYECKUX  SIBIICHUAX
B TIOBCEHEBHOW >KM3HM i oOecriedyeHuss  0€30MacHOCTH
npu oOpamieHuu C OBITOBBIMU MPUOOpPAMH H  TEXHUYECKUMH
YCTPONCTBAMHU, COXPAHEHUSI 3JI0POBbS U  COOJIIOJICHHS HOPM
HKOJIOTHYECKOTO TIOBEJCHUS B OKPYXKAIOIIeH cpefe; MOHWMaHUe
HEOOXOJUMOCTH TIPUMEHEHUS JTOCTHKCHHH (U3MKU W TEXHOJOTHUH
JUTSL paIliOHAIBHOTO TTPUPOOIIOIB30BAHHUSI

11

OneIT TOMCKa, TPEOOpa3oBaHUS W TPEICTABICHUS HWHPOPMAIUH
(bu3nUecKoro cojepxkaHusi C MCHOJIb30BaHUEM HHPOPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUH;

YMEHHE OIICHUBATh JOCTOBEPHOCTb IMOJYYEHHOW UH(MOpMAIINH
Ha OCHOBE UMEIOIINXCS 3HAHUI U JONOJHUTEIbHBIX UICTOYHUKOB;
YMEHUE HUCMOJIb30BaTh MPU BBHIMOJHEHUU Y4€OHBIX 3aJaHUM HAy4HO-
NONYJIAPHYIO JUTEpaTypy (GU3HMYECKOrO COACP)KAHUS, CHPABOYHBIC
Marepuabl, pecypcbl ceth HTEepHET;

BJaJicHHe 0a30BBIMU HaBBIKAMU TMpeoOpa3oBaHUsl HUHPOPMALUU
Y3 OJHOM 3HAKOBOM CHCTEMBI B JpPYI'yl0; YMEHHE CO3/1aBaTh
COOCTBEHHbIE TIMCBMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(OPMAIINK U3 HECKOIBKUX UCTOYHUKOB

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

Kon [IpoBepsieMblid 3JIEMEHT COIEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
1.1 Mexannueckoe aBwxkeHue. MarepuanbHas Touka. (Cucrema oTcyera.
OTHOCUTEIBHOCTD JBUKECHHUS
1.2 PaBHOMepHOE M HepaBHOMEpHOE ABMKEeHUE. CpenHssi ckopocTh. Dopmyna
JUUISL BBIYMCIIEHUS CPETHEN CKOPOCTH:
S
V=—
t
1.3 | PaBHOMepHOE NpSIMOJIMHEHHOE JBM)KEHHUE. 3aBUCUMOCTh KOOPJMHATHI 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
IIEpEMEILECHUs], IIyTH, KOOPAMHATBHI IIPU PABHOMEPHOM IIPAMOJIUHEUHOM
JBUKCHUU

1.4 3aBUCUMOCTh KOOPJIMHATHI T€JIa OT BPEMEHHU B CIy4ae PaBHOYCKOPEHHOTO

MPSIMOJIMHEWHOTO JABUKCHUSI:
t2
X(t) =X, +V,,t+a, -—.
2
dopmyIbl A1 MPOEKITUU 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 NPOSKIIMHM YCKOPEHHMS, MPOCKITUU
CKOPOCTH, TIPOEKIIMH TICPEMEIICHUS, KOOPIUHATE TIPH PaBHOYCKOPEHHOM
MPSIMOJIMHEWHOM JBUKEHUU

1.5 CBoOoanoe nageHue. GopmyIibl, OMUCHIBAIOIINE CBOOOIHOE MaJICHUE Tella
0 BEPTUKAJH (JIBI)KCHUE TEJIa BHU3 WM BBEPX OTHOCUTEIHHO MTOBEPXHOCTH
3emimn). ['paduku 3aBUCUMOCTH OT BPEMEHH [JIsl MPOCKIIUU YCKOPEHHS,
MPOSKIIMM CKOPOCTH W KOOPAMHATHI TMPU CBOOOJHOM TMAJCHUM TeJa
M0 BEPTUKAIU

1.6 | CkopocTh paBHOMEPHOTO NBHKEHHUS TEla MO OKPYXHOCTH. Hampamnenue

CKOpOCTH.
dopmyna 715l BBIYUCIEHUS CKOPOCTH Yepe3 PaaryC OKPYKHOCTU U TIEPHOJ]
oOparieHus:

27R
vV="or,
T

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

V2

&=g"

dopmyna, CBA3BIBAIONIAS IEPUOJ] M YACTOTY OOpaIEHUS:
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1
V==
T
1.7 Macca. [InotHoCTh BemiecTBa. @opMysia Jis BBIYUCICHUS TIJIOTHOCTHU:
m
P=
V
1.8 Cuna — BexkTopHas (pusndeckas BenuunHa. CroxeHue cuil
1.9 | SABnenue unepuuu. Ilepsorit 3akon HeroToHa
1.10 | Bropoii 3akon HeroToHa:
F=m-a.
CoHanpaBJI€HHOCTh BEKTOpa YCKOPEHHs Tela M BEKTOpa  CHUJIbI,
JICUCTBYIOIIIEH Ha TEJIO
1.11 | BzaumopeiictBue Ten. Tpernii 3akoH HproToHa:
Foa=—F.,
1.12 | Tpenue mokost u TpeHue cKompxeHus. DopMyna s BEIYUCICHUS MOMYIIS
CHJIBI TPEHUSI CKOJIBKECHUS:
F,=u-N
1.13 | dedopmarus Tema. Yrpyrue u Heynpyrue jaepopmManuu. 3aKOH yIpyrou
nedopmarmu (3aKoH ['yka):
F=k-Al
1.14 | BcemupHoe TAroreHue. 3aKOH BCEMHUPHOT'O TSATOTEHUS:
m, -m
—_ 1 2
F=G ———=.
R
Cuina TskecT. Y CKOpeHUuEe CBOOOIHOTO MaCHUS.
dopmyna 1 BBIYUCICHUS CUIIBI TSKECTH BOJIM3M MOBEPXHOCTU 3€MIIH:
F =mg.
[Bmxenue nmaner BOkpyr Comuma. IlepBas kocMmudeckass CKOpPOCTb.
HesecomocTts u neperpysku
1.15 | Ummynbce Tena — BeKTopHas ¢puznueckas BeJIU4rHa.

p=mv

NMnynbc cucrtemsl Ted.
N3menenue nmmynsca. Mmmynesc cuiibl
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1.16

3aKoH COXpaHCHUA UMITYJIbCa IJIA SaMKHYTOﬁ CHCTCMBI TCII.

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

PeakTuBHOE JABHXXCHHC

1.17

Mexanunueckast pabora. @opmysna JJisl BHIYUCICHUS paOOThI CHJIBIL:

A=Fscosa.

Mexanndeckasi MOIITHOCTD:

1.18

Kunernueckas v NoTEHIHAIbHAS SJHEPTUS.
@opMyna 11 BBIYUCICHUS KUHETUYECKOU SJHEPTUH:

mv?
Ek :T.

TeopeMa 0 KHHETHUYECKOW YHEPTUH.
®opmyna A1 BIYUCICHHS NOTEHUUAIbHON SHEPIUH Teja, MOAHATOrO Hajl
3emuiei:

E, = mgh

1.19

MexaHnnueckast SJHEprusi:

E:Ek+Ep.

3aKOH COXpaHEHUs MEXaHMYecKod »sHepruu. @opMyna s 3aKOHA
COXPAaHEHUSI MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TPEHUS:

E = const.

[IpeBpailieHre MEXaHUYECKOM SHEPIUU MPU HATMYUU 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_IOHQ?)Haﬂ
KIIJI npocThIX MEXaHU3MOB, | = A

aTpavyCHHas
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1.21

JlaBneHue TBEpIOro TENA.
dopmyiia Ui BBIYMCICHUS JaBJICHUS TBEPAOrO TEa:

JlaBrenue raza. AtTmocdepHoe AaBieHHUE.
IM'mapocraTrueckoe 1aBieHUE BHYTPH KUIKOCTH.
dopMmyra 1Ji BBIYUCICHUS JaBJICHUS BHYTPU KUJIKOCTH:

p =pgh+p,,

1.22

3akoH Ilackans. ['uapaBindeckuii mpece

1.23

3akoH Apxumena. dopMyna i ONpPENETCHUS] BBITAIKUBAIONIEH CHJIBI,
JEWCTBYIOIICH Ha TEJO, MOTPYKEHHOE B )KUIKOCTh WJIU Ta3:

FApX. =pgV.

YcnoBue nnaBanus Tena. [naBanne cyqoB M BO31yXOILUIABaHUE

1.24

Mexannueckue KojieOaHus. AMHJII/ITy,I[a, nmepuoa M 4YacCroTa KoJIeOaHHiA.

q)OpMYJ'Ia, CBA3BIBAIOIIAA YaCTOTY U IICPUOI kojieOanuii: V= ?

1.25

Marematnueckui ¥ NPYXKUHHBIM MasTHUKU. [IpeBpamienue sHepruu
MIpH KOJICOATEIIbHOM JIBUYKEHUU

1.26

3aryxaroiue konedanvs. BelHykneHHbIE KosieOaHus. Pe3onanc

1.27

Mexannueckue BOJIHBL. [I[pogoabHbIE U ONIEPEYHBIE BOJHBL. [[JIMHA BOJIHBI
Y CKOPOCTBh PACIpPOCTPAHEHUS BOJIHBI:

A=Vv-T

1.28

3Byk. ['poMKOCTb U BbIcOTa 3ByKa. OTpaxKeHUE 3BYKOBOM BOJIHBI HA TPAHUIIE
nByx cpea. MHdpa3Byk u ynbTpa3ByK

1.29

[IpakTryeckue pabOThI

N3MmepeHue cpeHeil IIOTHOCTH BEIIECTBA; APXUMEIOBOM CHJIBI; )KECTKOCTHU
NPYXUHBI; KO3DPUITMEHTA TPEHUS CKOJIBKEHUS; pA0OTHI CUJIbI TPEHUS, CHITBI
VIIPYTOCTH; CPEIHEN CKOPOCTH ABUKEHUS OpYyCKa MO0 HAKJIOHHOM TJIOCKOCTH;
YCKOpEeHHUsI Opycka HpH ABMXKEHHHM IO HAKJIOHHOW IUIOCKOCTH; YacCTOTHI
U mepuojia KojiebaHW MaTeMaTHYeCKOTO MasiTHUKA; YacTOThl M Tepuojaa
KoJicOaHUW TMPYKMHHOTO MAasITHHKA; MOMEHTa CHWJIbI, JEHCTBYIOIIETO
Ha pbluar; pabOThl CWJIBI YINPYrOCTH MPU TMOABEME TPy3a C MOMOIIBIO
HEMOJIBIDKHOTO 0JI0Ka; paboThl CHIIBI YIOPYrOCTH TPH TOIBEME Tpy3a
C TIOMOIIIBIO MTOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CUITBI OT 00BEMa MOTPYKEHHOM
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YacTU Tejla U OT IUIOTHOCTH >KUJAKOCTH; HE3aBUCUMOCTH BBITATKHBAIOIICH
CHJIBI OT MAacChl TENa; CUJIbl TPEHUSI CKOJIBKEHHUS OT CHJIbI HOPMaJbHOTO
JABJICHUSI W OT pOJiIa MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOIIEH
B IIPY>KUHE, OT CTENEHU JedopMalliy MPY>KUHbI; YCKOpEeHUs Opycka OT yria
HaKJIOHA HamNpaBJAIONIe; mepuona (4acToThl) KOJIEOAHHN HUTSHOTO
MasiTHUKa OT JJIMHBI HUTH; TIEpUOJa KoJeOaHUW MPY>KUHHOTO MasTHUKA
OT MAaccChl Tpy3a M ECTKOCTU MNPYKHHbBI; UCCIEIOBAHUE HE3aBUCUMOCTHU
nepuoja KoseOaHuii HUTSTHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka ycnoBusi paBHOBECHS pblyara

1.30

@u3nyecKkue SBJICHUS B IPUPOJEC: MPUMEPHI JBUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOW IPUPOAE, NEUCTBUE CHIIBI TPEHHUS
B IIPUPOJIEC U TEXHUKE, IPWIMBBI U OTIUBBI, JABMKECHUE IUTaHET CONMHEYHON
CUCTEMBI, PEAKTUBHOE [BW)KCHUE JKMBBIX OPraHU3MOB, pblYard B TeENE
YesioBeKa, BIUSHUE aTMOC(HEPHOT 0 IaBJICHUS Ha KUBOW OpraHu3M, IJIaBaHHe
pbIO, BOCHPHUSTHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE, CEMCMUYECKUE
BOJIHBI, IIyHaMH, 3XO

1.31

TexHuueckre yCTpONCTBA: CIIUIOMETP, JATYMKH TOJOXKCHHS, PaCCTOSHUS
U YCKOPCHHMS, JTUHAMOMETpP, MOJIIMITHUKH, PAKEThl, PbIYar, IOIBHUHBINA
U HCTOJBIKHBIN OJIOKH, HAKJIOHHAs IUIOCKOCTh, IPOCTBIC MEXaHH3MBI
B OBITy, cooOmarmmecs COCYIbl, YyCTPOHMCTBO  BOJOIPOBOJA,
THAPABIMYCCKUN IIpecc, MaHOMETpP, OapoMeTp, BBICOTOMEp, IOPIIHEBOM
HAcoC, apeoMeTp, OXOJIOT, HCIIOJIb30BaHUE YJIbTpPa3Byka B  OBITY
U TCXHHUKE

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU CTPOCHHUS
BeliecTBa. Mopenu TBEpIOro, KHAKOTO M Ta3000pa3sHOr0 COCTOSHUMN
BeniectBa. Kpucrannnueckue u amopdHsbie Tena

2.2

JBwxenne wyactul BemiecTBa. CBsi3b  CKOPOCTUM  JBUXKEHUS YacCTUIL
¢ Temneparypoi. bpoyHoBckoe aBuxenue, muddy3us

2.3

CMmauuBaHue u KallWJUIAPHBIC 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, KOHBCKI M, 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 paBHEHHE TEIIOBOTO
OanaHca:
Qi+Q2+..=0
2.10 | Ucmapenne u koHjeHcamus. V3MeHeHre BHYTpEHHEH SHEPruu B Ipoliecce
ucrapeHuss U KouaeHcanuu. Kumenwe XKugakocTu. YAelbHas TerioTa
napooOpa3oBaHMUS:
L=—
m
2.11 | BnaxxHocTh BO3yXa
2.12 |[InaBnenne u KpuCTaIM3anus. VI3MeHeHHWe BHYTpPEHHEH DSHEpPruu
MIpY MJIABJICHUU U KPUCTAILTU3ALMY. Y IeTIbHAs TEIJI0Ta TIaBJICHHUS:
A=—
m
2.13 | BHyTpeHHsisi 2HEpPrus CropaHvs TOIUIMBA. YJelbHas TEIJIOTa CropaHus
TOTLITUBA!
q=—
m
2.14 | Ilpunnumns! paboTs! TeroBbix asurareneid. KIIJ] TermoBoro aguraresns
2.15 | IlpakTuueckue paboThI
N3mepenre  ynelnbHONW  TEIUIOEMKOCTH  METaUIMYECKOro  IHJIMHIPA,
KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOW TeMIEepaTyphl
(GUKCHUPOBAaHHON Macchl, B KOTOPYIO OIYIIEH HArpeThlii IHJIAHID;
KOJIMYECTBA TEIUIOTHI, OTJJAHHOTO HATPETHIM LUJIMHIPOM, MOCTIE OMYCKaHUs
€ro B BOAy KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIbHON BIAKHOCTH BO3YyXa;
yIIeIbHOM TETUIOTHI MIJIaBJICHUS JIba.
HccnenoBanrue u3aMeHeHUs] TeMIIEPATyphl BOJbI MPU PA3IUYHBIX YCIOBUSIX;
SBJICHUS TEIIOOOMEHa MpPU CMEIIMBAHUM XOJOJHOM W Tropsyed BOJbI,
nporiecca UCrapeHus
2.16 | dusuyeckue SABIEHUS B IPUPOJE:  TOBEPXHOCTHOE  HATSKCHHE
U KanwUISIpHBIC SIBJICHUS B MPUPOJIE, KPUCTAJUIBI B MPUPOJE, U3ITyUCHUE
Comnnna, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHHE POCHI,
TyMaHa, HHesl, CHera
2.17 | TexHudeckue YCTPOWCTBA: KANWUISAPHl, TNPUMEPHl  HCIIOJIH30BAHUS

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

OJIEKTPOMAI'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. HampshkeHHOCTh 3ieKTpuueckoro modns. IIpuHiun
CYINEpPHO3UIINHU IJIEKTPUUECKUX MoJiel (Ha Ka4eCTBEHHOM YPOBHE)

3.5

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

3.6

ITocTossHHBIN PNEKTpUUECKUI TOK. JleCTBUS 3yieKTpuueckoro Ttoka. Cuia
tToka. Hanpsikenue.

4

~t

3.7

DNEeKTPUUECKOe COMPOTUBRIIEHHUE. Y JEIBHOE AJIEKTPUUECKOE COTPOTUBIICHUE:

r=2
S

3.8

3akoH Oma JJ1 ydacTKa 3JEKTPUUECKOM LEenu:

3.9

ITocnenoBarenbHOE COCTMHEHUE ITPOBOAHUKOB:

li=lh;U=U1+Uz;, R=R:1+ Ra.
HapaﬂHeHBHOC COCAUHCHUC ITPOBOAHUKOB PABHOT'O COIIPOTHUBJIICHUSA:

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

CmMmerianHbIe 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 | OmpiT Dpcrena. MarHuTHoe mose MpsSMOro MPOBOAHHMKA C TOKOM. JIMHUM
MarHUTHOW MHAYKIIMH

3.13 | MarauTHOE TOJIe MOCTOSHHOTO MarHuTa. B3amMomelcTBHE MOCTOSHHBIX
MarHuTOB

3.14 | [leiicTBre MarHUTHOTO TIOJISI HA POBOJHUK C TOKOM

3.15 | Onsitel @apazes. SIBneHue dneKTpoMarauTHON HHayKIuK. [IpaBuio Jlenna

3.16 | IIpakTudeckue padOTHI
W3mepeHne 5IEKTPUUECKOTO0 COMPOTUBICHHUS PE3UCTOPA; MOIIHOCTH
AIIEKTPUUECKOT0 TOKA; pabOThI 3JEKTPUUECKOr0 TOKA.

HccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B IMPOBOJHUKE
(pe3ucTopbl, JIaMIo4yka), OT HampsDKEeHUS Ha KOHIAX IPOBOJHUKA,
3aBHCHUMOCTHA CONPOTUBIEHUA OT JJIMHBI TPOBOJAHHMKA, IUIOIMIATU €ro
MOMNEPEYHOr0 CEUEHHUS U YIEIbHOTO CONPOTUBIICHUS.

[TpoBepka npaBuiia TUIS AIEKTPUYECKOTO HaTPSHKCHUS
IpU TOCJIEO0BATEILHOM COEAMHEHUU MPOBOAHHUKOB; MpPaBHUJa IS CHIIBI
AJIEKTPUYECKOTO TOKa TMpH TapauieTbHOM COEIUHEHUU MPOBOJHUKOB
(pe3ucTOophl U JaMIIOYKa)

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

3.18 | Texuuueckue yCTpOMCTBA: JIEKTPOCKOI, aMIIEPMETP, BOJILTMETpP, PEOCTAT,
CUCTYMK DJCKTPUYECKOM HHEPTUH, DIIIEKTPOOCBETHTEIbHBIC MPUOOPHI,
HarpeBaTebHbIC AIEKTPONPHUOOPHI (mpumepsbl), AIEKTPUYECKUE
NPEIOXPAHUTENH, JIEKTPOMArHUT, JIEKTPOABUTaTEIb MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSHHOTO TOKa

3.19 | DnextpomarauTHbie BoJHEL [1Ikana 31eKTpOMarHuTHRIX BOJTH

3.20 | JlyueBas monenb cBeta. [IpsimonuHeliHOe pacpoCTpaHEeHHE CBETa

3.21 | 3axoH oTpaxkeHus cera. [Imockoe 3epkaso

3.22 | IIpenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA

3.23 | Iucnepcus cBera

3.24 | Jlunza. Xon nmyuyedt B ymH3e. DOKYCHOE paccTosHME JHH3BL. OnTHYecKas
CHJIa JIMH3BI:

D=1/F
3.25 |I'nma3 kak ontuueckas cucrema. OnTudeckue npudopbl
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3.26 | [IpakTuueckue paboThI
N3mepenne onTu4eckoi Cruiibl COOMparoLel JMH3bL; (POKYCHOIO pacCTOSHUS
coOuparoleil JIMH3bl (MO0 CBOWCTBY paBEHCTBA pa3MEpoB IMpEeAMETa
U u300pakeHus, KOrja MpeAMET paclojokeH B JBOHHOM (okyce),
noKa3zaTesis MPeIOMIICHHUS CTEKIIA.
HccnenoBanue CBOWCTBA M300pAKEHUS, TOJYYEHHOTO C TOMOIIIBIO
coOuparonieil JTMH3bl, U3MEHEHHS (DOKYCHOTO PACCTOSHUS ABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yrja MPEJIOMJICHUS CBETOBOrO Jyda OT yrila HajeHHs
Ha TPaHULIEC «BO3AYX — CTEKJIO»

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

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

4 KBAHTOBBIE ABJIEHUA

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

4.2 Omneitel Pesepdopna mo paccesnuro anbda-yactui. [lnanerapHas Monaensb
aToMa

4.3 CocrtaB aToMHOTO s/ipa. M30TOIbI

4.4 | Ilepuon monypacmaaa aTOMHBIX siJEP

4.5 | SlnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apSA0BOTO M MAaCCOBOTO YHCE

4.6 ®duznueckue SBICHUS B MPUPOJE: €CTECTBEHHBIM PaJMOAKTUBHBIN (HOH,
KOCMHUYECKHE Jy4H, PaauOaKTHBHOE HW3IYyYCHHE MPHUPOTHBIX MUHEPAJIOB,
JIECTBUE PAIMOAKTUBHBIX U3Ty4YEHUN HA OpPraHU3M 4YesloBEKa

4.7 | TexHMueCKHE YCTpPOWMCTBA: CIEKTPOCKOI, HWHIWBUIYAIbHBIN JIO3UMETP,

KaMepa BI/IJ'II)COHa, AACPHAA DOHCPICTHUKA
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