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denepanpHas padboyas mporpaMma 1o ydeoHomy mpenmery «Dusnkay (0a30BbIN
ypoBeHb) (mpeameTHas o0nacTh «ECTeCTBEHHO-HAaydHbIE TIPEAMETHI») (Haiee
COOTBETCTBEHHO — MPOrpaMma 1o pu3nke, Pu3nka) BKIIOYAET MOSICHUTENbHYIO 3aIUCKY,
coZiep’kaHne OOyUeHHUs, TUTAHUPYEMbIC PE3yJbTaThl OCBOCHHS MPOrpPaMMBbI 10 (hH3HKE,
TEMaTU4YeCKOe TUIAaHUPOBaHUE, TiepeueHb (KoAupUKaTOp) paclpeIeICHHBIX M0 Kiaccam
MpPOBEPSIEMbIX TPEOOBAHMIM K pe3yJbTaTaM OCBOCHMSI OCHOBHOH 00pa3oBaTebHOU
POrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHUS M DJIEMEHTOB COJEp)KaHUs MO (HU3MKe,
nepeueHb (KoaudukaTop) TMPOBEPSIeMBIX TpeOOBaHWUN K pe3yiabTaTaM OCBOCHHUSI
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs M DJIEMECHTOB
coJiep>KaHusl o (hpU3MKe.

MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa30BaHUsSI COCTaBJICHA
Ha OCHOBE MOJIOKEHUU W TpeOOBaHUI K pe3yJibTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE
OCHOBHOM 00pazoBaresibHON mporpammel, npeactaBieHHbix B @I'OC OO0, a takxke
c yueToMm (enepalibHON pabodeil mporpaMMbl BOCIIUTAHUS U KOHIICTIIIMK TIPETIOAaBaHus
yueOHoro npeamMera «Puznkay.

Conepxxanue nmporpamMMbl 1o (u3uke HampaBieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHO-HAay4YHOM IPaMOTHOCTH OOYYarOUIMXCS M OpraHu3aluio U3ydeHus (Qu3nKu
Ha JIeATETbHOCTHOM OCHOBE. B mporpamme mno (Qu3uMKe y4HTHIBAIOTCS BO3MOXKHOCTHU
yueOHOro mnpeaMera B peanusanuu TpedboBanuit O®I'OC OOO k MIaHUPYEMBIM
JUYHOCTHBIM M METANpeIMETHBIM pe3yJibTaTaM OOY4YEeHHS, a TaKXKe MEXIPEIMETHbIE
CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HA YpPOBHE OCHOBHOTO OOLIETro
oOpa3zoBaHus.

[Iporpamma mo ¢u3uke ycTaHaBIMBAET pacHpeneseHrue yuyeOHOro marepualia
no rogam oOydenus (IO Kjaccam), MpejiaraeT MPUMEPHYIO IOCIeI0BATEIbHOCTD
U3Y4YEHHUS] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs MPEAMETHOTO COACpPNKAHUS U ydeTe
BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIIUXCsl.

[IporpamMma no ¢usuke paspaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKON MOMOIIU
YUUTEIIO B CO3JJTaHUU pabodveil mporpaMMbl IO Y4€OHOMY TIPEIMETY.

@usnka SBISIETCS CUCTEMOOOPA3YIONIMM JJIsi €CTECTBEHHO-HAYYHbIX Y4E€OHBIX
MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB W SIBJICHUIA,
M3y4aeMbIX XUMHUEH, Ouoyioruei, actTpoHoMue u ¢u3ndeckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTUHY MHpa, NOPEIOCTABISIET HauOojee SCHbIC
oOpa3ipl NPUMEHEHUS HAaydHOrO0 METoAa MO3HaHUs, TO €CTh croco0a MONTy4eHUs
JIOCTOBEPHBIX 3HAHUM O MUDE.

Onna w3 TWaBHBIX 3a7Ma4d  (PU3UYECKOTO O00pa3oBaHUSI B CTPYKType OOIIeTo
00pa3oBaHusi COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOIN IPaMOTHOCTH U UHTEpeca
K HayKe Y 00 y4Jaromuxcs.
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N3ydyenue ¢usmku Ha 6a30BOM YpPOBHE MPEIOJAraeT OBJIAJCHHUE CIEAYIOIIUMHU
KOMITETEHTHOCTSIMH, XapaKTePU3YIONUMH €CTeCTBEHHO-HAYYHYIO TPAMOTHOCTD:

Hay4YHO OOBSCHATH SIBJICHHS,

OILICHMBATh U TTIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIC/IOBAHUS;

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

enu n3ydenus: GpU3MKK Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHUs ONMPE/ICICHBI
B KOHIICTIIIMU TpernojaBaHus ydeOHoro mpeamera «®Dusmka» B 00pa3oBaTENIbHBIX
Opra”Hu3alusax Poccuiickoit Penepauny, pean3yrommx OCHOBHBIE
o011eo0pa3zoBaTeIbHBIC TPOTPAMMEI.

Henu uzyuenust pu3MKM:

NpUOOPETEeHUE MHTEpeca M CTPEMJICHHS OOYYalolUMXCsl K HAYyYHOMY M3Yy4YEHHUIO
MPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAE MO3HaHUS U (OPMUPOBAHHE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

GopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS] KaK pe3yibTara H3Yy4eHUs OCHOB
CTPOCHHSI MaTEePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (PU3HKU;

dbopMUpoBaHUE TIPEACTABICHUM O poiu (GU3UKKA JJs  Pa3BUTHUS  JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE TIPEACTABICHUI O BO3MOXHBIX cepax Oyayiied mpodeccuoHaIbHON
NeSITeTbHOCTH, CBA3aHHOW ¢ (DU3MKOM, MOJITOTOBKA K JaJIbHEHIIIeMy OOYYEHHIO B 3TOM
HaTpaBICHUH.

JlocTikeHue 3THX 1eJiel mporpaMMbl 1o (M3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusi 00ecreunBaeTCs PelICHUEM CIICAYIOIINX 3a/1ay:

npuoOpeTeHne 3HAHWUN O IUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, SJIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;

npuOOpPEeTeHUEe YMEHHM OMHUChIBATH W OOBACHATHh (U3HUECKUE SBIICHUS
C MCMOJIb30BAaHUEM MMOTYyYEHHBIX 3HAHU;

OCBOEHHE METO/OB PELICHUS MPOCTEUIINX PACUETHBIX 3a7ad C HCIOJIb30BAaHUEM
bu3HIeCKX MOJIeNIeH, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHMM HAOIIOJaTh MNPUPOAHBIC SBJICHUS U BBINOJIHATH OIBITHI,
JabopaTopHble PaOOTBl M OKCIEPUMEHTAIBHBIE HCCICIOBAaHUS C HCIOJIb30BaHUEM
U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ UHPOpMaIuen (HU3MUECKOr0 CONECPKAHUs, BKIIIOYAs
nHOOPMAIIMIO O COBPEMEHHBIX JOCTIDKCHHSAX (DH3UKHM, aHaIM3 W KPUTHUICCKOE
OLICHMBaHUE UH(POPMALINH;

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

OO6miee YuCIO YacoB, PEKOMEHIOBAHHBIX JJisi M3ydeHUs (GU3MKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heflen0), B 8 kiacce — 68 4acoB
(2 yaca B Hepenmo), B 9 kinacce — 102 yaca (3 yaca B HEJEINIO).
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[Ipennaraemslii B mporpamme 1o Gpusuke nepedyeHsb J1a00paTOpHbIX padOT U ONBITOB
SBJISIETCSI PEKOMEHIATEeNIbHBIM, YUUTENb AENAeT BHIOOpP MPHU MPOBEIECHUU J1a00paTOPHBIX
paboOT U OMBITOB C YYETOM HHJMBHAYAJIbHBIX OCOOEHHOCTEH 00yYarolmuxcs, CIHCKa
HKCIIEPUMEHTAIBHBIX 33/IaHHM, MTPEeIJIaraéMblX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOIO
’K3aMeHa 1o (pu3mkKe.
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COJEPXXAHUE OBYUYEHUA

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

MEXaHNYECKHUE, TEIMJIOBBIC, AJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
®uznueckre BenuuuHbl. M3mepenne pusndeckux sennuuH. Ouzndeckue npudopsl.
[TorpemHocTs n3MepeHnii Mex1yHapoaHas cucreMa euHULL
Kak ¢uszuka u  Jpyrue  ecTeCTBEHHbIE HAYKHM  M3Yy4arOT  MPUPO.Y.
EcTecTBeHHO-Hay4YHBI METO/1 MIO3HAHMS: HAOIIOI€HHE, TOCTAHOBKA HAY4HOI'O BOIIPOCA,
BBIJIBUYKEHUE TUIIOTE3, IKCIIEPUMEHT IO ITPOBEPKE TUIIOTE3, 00BACHEHUE HAOII0AAEMOT0
sBneHus. Onucanne (U3NYECKUX SIBJICHUH C IOMOILBIO MOAEIEH.

Jlemoncmpayuu
MexaHnuyeckue, TeIIOBbIe, JICKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHMUSI.
duszndeckre TpuOOPsI U MPOIEypa MPSIMBIX H3MEPEHHUN aHAJIOTOBBIM U IIU(GPOBBIM
IpUOOPOM.

Jlabopamopuvie pabomwi u onvimol

OnpeneneHue 1EHBI JEICHUS KAl U3MEPUTEIHLHOTO Mprudopa.

N3mepenue paccTosHUIMA.

N3mepenue o6beMa KUIKOCTH U TBEPAOTO Teja.

OmnpeneneHue pa3mMepoB MaIbIX TEJ.

N3mepenue teMmmepaTypbl TIPU TMOMOIIM KUIAKOCTHOTO TEpMOMETpa M JaT4yHKa
TEMIIEPaTypHI.

[IpoBenenne mccienoBaHus MO MPOBEPKE TUIIOTE3bI: MATBLHOCTH IMOJETa MAPHKa,
MYIIEHHOT'0 TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM OOJbIIe BBICOTA MTyCKa.

IlepBoHauYa/IbHBIE CBEICHUS] 0 CTPOCHHH BelIeCTBA

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mmepbl. ONbIThI, TOKA3bIBAIOIINE
JIVCKPETHOE CTPOEHUE BEILIECTBA.

JIBr>xenue yacTull BemecTBa. CBsI3b CKOPOCTHU JIBHXKEHUS YACTHUIL C TEMIIEpaTypoil.
bpoynoBckoe nmwkenue, nuddysus. BzanMoaeicTBiue 4acTUIl BENIECTBA: MPUTHIKEHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHHMSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEHW M TBEPIBIX
(kpucTaJUTMUECKUX) Tell. B3auMOCBsSI3b MEXJy CBOMCTBaMM BEHIECTB B pPa3HBIX
arperaTHhIX COCTOSHUSAX M HMX aTOMHO-MOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Hab6mronenune 6poyHOBCKOTO JIBUKECHHUSI.

Hab6monenne nuddyszun.

HabGmronenune sBrneHuid, OOBSCHSAIOMIMXCS TNPUTHKEHUEM WM OTTaJIKWBAHHEM
YaCTHI] BEIIECTBA.
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Jlabopamopuvie pabomvbl u onvimol
Ornenka 1ruaMeTpa aToMa METOI0M PSIOB (C UCTIONIb30BaHUEM (hoTorpaduii).
OnbITeI 1O HAOJIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
OnbITEI O OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSKCHUS.

JIBUKeHre ¥ B3aUMO1eHCTBHE TeJl

MexaHnnueckoe ABUkeHUE. PaBHOMEpHOE U HEPaBHOMEPHOE ABUkKEHUE. CKOPOCTD.
CpenHsst CKopoCTh TPU HEPABHOMEPHOM JIBH>KEHUU. PacueT myTu 1 BpeMEeHU IBUKEHUSL.

SBnenne nHepuuu. 3aKoH MHEpLUKMKU. B3auMoieiicTBHE TeJl KaK MPUYNHA U3MEHCHUS
CKOpPOCTU ABWXKEHHUS Tell. Macca kak Mepa MHEpTHOCTH Tena. [[moTHOCTH BeliecTsa.
CBs13b TJIOTHOCTH € KOJTMYECTBOM MOJIEKYJI B €IMHUIE 00beMa BEIIeCTRa.

Cuna kaKk XapakTepUCTHKa B3auMoaeucTBusa Tei. Cuia ynpyroctu u 3akoH ['yka.
N3mepeHue cuiibl C TOMOIIBIO JUHAMOMETpA. SIBJIeHUE TATOTEHUA U cuila TskecTu. Cuiia
TSXKECTH Ha JIpyrux miaHetax. Bec tena. Hesecomocts. CrioskeHue CHII, HAIIPABICHHBIX
no oxHo mnpsMoiM. PaBHopeiicTByromas cui. Cuna TpeHus. TpeHHE CKOJIbKEHUS
Y TPEHHE NOKOA. TpeHue B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
Hab6mroieHrie MexaHu4ecKoro JIBH>KEHUS Tea.
N3mepenne ckopocTr PSIMOJIMHENHOTO IBUKCHUS.
Hab6mtonenue siBeHus UHEPIIMH.
Hab6monenrie naMeHeHus CKOpOCTH TIPU B3aUMOJICHCTBUM TEJI.
CpaBHeHUE Macc 1Mo B3aUMOJICHCTBUIO TEII.
CnoxxeHue cuji, HalpaBJIEHHbBIX MO OAHOUN MPSIMOIA.

Jlabopamophwsie pabomwi u onwvimol

OrnpeeneHre CKOPOCTH PaBHOMEPHOTO ABMIKEHHUS (IIapyKa B KUIKOCTH, MOJIEIH
AIIEKTPUYECKOT0 aBTOMOOWIIS M TaK Jajee).

Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa Mo HaAKIOHHOU
IJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPAOIO TeNa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKEHUS (AeopMaliiu) npyKUHbI
OT MIPUIJIOKEHHOU CHUJIBI.

OnbITHL, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh CUJTBI TPEHUS CKOJIbKEHHUS OT Beca Tela
U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJieHre TBepPABIX TeJ, sKUIAKOCTEN U ra30B

Hanenune. CrnocoObl yMEHBIIEHHUS W YyBEIWYEHUs JaBieHus. JlaBneHue rasa.
3aBUCHUMOCTH JaBJICHHS Ta3a OT 00bema, Temrneparypsl. [lepenaya naBiaeHus: TBEpIbIMU
TEeIaMHu, JKUAKOCTAMH M Tra3zaMu. 3akoH Ilackans. I[lHeBMaThueckue MallUHBbI.
3aBUCUMOCTh JIABJIGHUS S>KUJKOCTH OT TIyOMHBL [HWapocTaTHUecKuil mapasiokc.
CooOmaromuecst cocysl. ['uapaBmmyeckne MEXaHu3MBbl.

AtMocdepa 3emimm u armocdepHoe pAaBieHue. [IpUUMHBI CyHIECTBOBAHUS
BO3yIIHOM o6Oosiouku 3emiu. Ombit  Toppuuermnu. M3mepenue arMocdepHOro

7
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JaBJeHUsl. 3aBUCUMOCTh aTMOC(EpHOro NaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[Tpubopsl 11 U3MepeHus: aTMocEpHOro JaBICHUSI.

JlelicTBUE >KMAKOCTM M Ta3a Ha NOTPYKEHHOE B HHUX Teo. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. Bo3myxoriaBanue.

Jlemoncmpayuu

3aBHCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHI.

[Tepenaua naBineHMs KUIAKOCTHIO U Ta30M.

Coobraroruecs CoOCy/Ibl.

I'mapasinueckuit mpecc.

[IposiBnieHue neicTBUsE aTMOC(EPHOTO TaBICHUS.

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

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

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

Jlabopamophvie pabomwi u onwvimol

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00beMa MOTPYKEHHON
B JKMJKOCTb YaCTH TeJIa.

OnpeneneHne BBITAJIKUABAIOIIEH CHJIbI, JEHCTBYIOIIEH Ha TENO, MOrPYKEHHOE
B JKUJKOCTb.

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

OnbIThI, IEMOHCTPUPYIOUIME 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUIIbI, JEHCTBYIOIIEH
Ha TEJIO B )KUJIKOCTH, OT 00beMa MOTPY>KEHHOM B KUJIKOCTh YaCTH TeJa U OT IJIOTHOCTH
YKUJIKOCTH.

KoncTtpynpoBanue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U OIPEICICHUE €€
IPYy30MOABEMHOCTH.

Pabora u MOIIHOCTH. DHEPrus

Mexanndeckast pabota. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblyar, 0JO0K, HAaKIOHHAs MI0CKOCTh. [IpaBuno paBHOBecHs
peiuara. IlpumeHeHue mnpaBuia paBHOBECHsI pplyara K OJOKY. «30JI0TOE IPABHIION»
Mexanuku. Koagduuuent noneznoro aeiicreus (nanee — KIIJ[) mpocTeix MeXaHHU3MOB.
[IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckas u noreHuuainbHas sHeprus. [Ipespanienue
OJJHOTO BHJIAa MEXAaHUYECKOM OJHEPruM B JPYyrol. 3aKOH COXPAaHEHUs DHHEPruu
B MEXaHUKE.

Jlemoncmpayuu
[TpuMepbl TPOCTHIX MEXAaHU3MOB.
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Jlabopamopuvie pabomul u onvimoi

Onpenenenue pabOThl CHJIBI TPEHUS IPU PABHOMEPHOM JBM)KCHHU Teja
10 TOPU30HTAJILHON ITOBEPXHOCTH.

HccnenoBanue ycioBui paBHOBECHS phlyara.

N3mepenue K11/ HakJIIOHHOHN NIJIOCKOCTH.

N3yuyeHne 3aKOHA COXpAaHEHUsI MEXaHUYECKOW DHEPTUU.

8 KUIIACC

Temj1oBble IBJI€eHUA

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

Mopenu  TBEpIOTO, JKHAKOTO W  Ta3000pa3HOTO COCTOSHUM  BEIIECTBA.
Kpucrammmyeckue u amopdusie Tena. OObsSCHEHHE CBOWCTB Ta30B, KHUIKOCTEH
M TBEPIABIX TEI Ha OCHOBE TMOJIOKECHUN MOJEKYJIAPHO-KUHETUYECKON TEOpHH.
CmaurBaHU€ U KaNWJUISIPHBIE SIBJICHUSA. TeIIOBOE pacIupeHre U CKATHE.

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

KomndectBo TemioTel. YenbHas TEIUIOEMKOCTH BeEIIeCTBa. 1eImIooOMeH
U TEIJIOBOE paBHOBECHE. Y paBHEHHE TeIIoBoro Oamanca. [lnaBiaeHue u oTBepaeBaHue
KPUCTAUIMYCCKUX BEIIECTB. YJeibHas Teriora IuiaBieHus. IlapooOpaszoBaHue
n koHmeHcanms. Mcmapenme. Kumenuwe. VYaenmpHas Temiora mapooOpa3oBaHMS.
3aBUCUMOCTH TEMIIEPATYPHI KUTICHHS OT aTMOC(HEPHOTO JTaBJICHUS.

BrnaxunocTs Bo3yxa.

DHeprus TOIJIMBa. Y JIeJIbHasl TEIJIOTa CTOPaHuUs.

[Tpunumner padoTel TemnoBeix apurateneit KITJ[ TenmoBoro nurarens. TenaoBsie
JIBUTATENM U 3alllUTa OKPYXKAIOLIEH CPEIbl.

3aKOH COXpaHEHHUA U MIPEBPAILICHUSI SHEPTUM B TEIUIOBBIX MPOIECCax.

Jlemoncmpayuu
Ha6monenre 6poyHOBCKOTO JIBHKEHUSI.
Ha6monenne nuddysun.
HaGmronenue siBjeHu cMaurBaHUs U KaMWUISIPHBIX SIBJICHUM.
Habmronenue TemioBoro paciumpeHus Tel.
N3menenue naBiaeHus raza npu U3MEHEHUH 00beMa U HarpeBaHUU UJIH OXJIXKICHUU.
[TpaBunia u3mepeHus TemrepaTypsl.
Bune! Termonepenaymn.
OxJaxieHue npu COBEPILICHUU PabOThI.
HarpeBanue npu coBepiieHnn paboThl BHEITHUMU CHUIIAMH.
CpaBHEHUE TEIIIOEMKOCTEN pa3IMYHBIX BEILIECTB.
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Hab6mronenne kuneHus.
Habro1eHre mocTossHCTBA TeMIIEPATyPhl MPU TJIABJICHUH.
Mopenu TenJI0BBIX ABUTATEIICH.

Jlabopamopuvie pabomwi u onvimuol

OnbITHI IO OOHAPYKEHUIO JEHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTS>KEHUS.

OnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOW COJIM UJIM caxapa.

OnbITEl IO HAOJIOJCHUIO TETUIOBOTO PACHIUPEHHS Ta30B, KUIKOCTEH W TBEPABIX
TEJ.

Ornpesenenue AaBjaeHUs BO3AyXa B OAJIJIOHE IIMPUIIA.

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

[IpoBepka THUIIOTE3bI JWHEHHON 3aBHCHMOCTHA JUIMHBI CTOJIOMKA IKUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGnronenne n3MeHeHnsl BHYTPEHHEH YHEPTUU Tejla B pe3ybTaTe TeIIonepeaadn
¥ pabOThI BHEITHUX CHUIL

HccnenoBanue siBieHHs] TEIUIOOOMEHA TMPU CMEIIMBAHUM XOJIOMHOW W ropsuei
BOJIBI.

OnpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOJIOM MpH TEIIOOOMEHE
C HArpeThIM METAIUTNYECKUM LHJINHIPOM.

Onpenenenne yaeabHON TEIIOEMKOCTH BEIIECTBA.

UccnenoBanue nporecca ucnapeHusl.

OnpeneneHne OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

Onpenenenne yaeabHON TETIOTHI IUIABICHUS JIbJA.

JIeKTpU4YeCKHe U MATHUTHBIE SIBJICHUS

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

Onextpuueckoe nosie. HamnpsykeHHOCTh 3nekTpuueckoro nois. IlpuHiun
CYIEPHO3ULINHU 3IEKTPUUECKUX MOJIEeH (Ha KAUECTBEHHOM YPOBHE).

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

DNEKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHUS 3JIEKTPUYECKOTO TOKA. VIcTOUHUKN
INOCTOSIHHOTO TOKa. JIeHCTBHUSL 3JEKTPUUYECKOr0 TOKa (TEIIOBOE, XHWMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

OnekTpuueckas uemnb. Cuiia Toka. DnekTpuueckoe HanpsbkeHue. COnpoTHBIICHHE
IIPOBOJTHUKA. Y IEJIbHOE CONPOTHUBJIIEHME BellecTBa. 3akoH OMa [ ydacTKa LIEnH.
[TocnenoBaTenbHOE U MAPAIIENBHOE COEAMHEHUE TTPOBOIHUKOB.

PaboTa u MOITHOCTB 3JIEKTPUUYECKOT0 TOKa. 3akoH J[xkoyns—JIeHia. Dnekrpuyeckue
LENH U MOTPEOUTENH IEKTPUIECKOi 3Heprun B 0bITy. KopoTkoe 3ambIkaHUe.

10
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[TocTostHHBIE MarHWThHl. B3auMonelcTBHE MOCTOSHHBIX MarHuTOB. MarHuTHOE
nosie. MarauTHoe 1ose 3eMJIM U €ro 3HadeHHe JUId KU3HU Ha 3emute. OnbIT Opcreaa.
MarnutHOe ToJIe INEKTPUYECKOrOo TOKAa. lIpuMeHeHne AIEeKTpOMAarHuTOB B TEXHHKE.
JlelicTBME MAarHUTHOIO IOJSI HA IPOBOJHUK C TOKOM. DJEKTPOABUTATEIL TOCTOSIHHOTO
TOKa.  HMcmosp30BaHHWE — JJIEKTPOABUTATENEd B TEXHHYECKHMX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

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

Jlemoncmpayuu
DJIeKTpH3alus TeL.
JIBa pona 3IEKTPUYECKUX 3apsI0B U B3aUMOAECHCTBUE 3aPSKEHHBIX TEIL
Y CTpOUCTBO U JENUCTBHE DJIEKTPOCKOIIA.
DnekTpocTaTuyecKasi UHAYKIIHS.
3aKOH COXpaHEHUS JIECKTPUUECKUX 3apsiI0B.
[IpoBOAHUKH U AUDIIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JJUHUHN 3JIEKTPUUYECKOTO TOJIS.
HcTOoUYHMKY TOCTOSSHHOTO TOKA.
JIeCTBUSI DIEKTPUUECKOTO TOKA.
DJIEKTPUYECKUAMN TOK B )KUJKOCTH.
["a30BbIi1 pa3ps.
N3mepenune cuitbl ToKka aMIepMeTPOM.
N3mepenne 3neKTprui4ecKoro HanpsiKEHUsST BOJbTMETPOM.
Peocrar u Mmarazus conpoTHUBIIEHUM.
B3anmopericTBre MOCTOSIHHBIX MArHUTOB.
MoaenrpoBaHue HEBO3MOKHOCTHY Pa3AEICHUsI TTOJKOCOB MAarHUTa.
MoaenrpoBaHue MarHUTHBIX ITOJEN MOCTOSHHBIX MArHUTOB.
OnbIT Dpcrena.
MaruuTtHoe€ nosie Toka. DIEKTPOMAarHur.
JlelicTBE MarHUTHOTO TOJS Ha POBOJAHUK C TOKOM.
DIIEKTPOJBUTATEIb IOCTOSIHHOTO TOKA.
HccnenoBanue sBICHUS 3JICKTPOMAarHUTHOW WHTYKIIUU.
Onbitel Dapajes.
3aBHCUMOCTh HaIPABJICHUS UHAYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHHS.
DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopmvie pabomsi u onvimsl
OnbITHI 110 HAOIOACHHIO SJICKTPHU3ALMH TEJI HHIYKIIMCH U TPH COMPUKOCHOBCHHH.
HccnenoBanue EHCTBHS SJICKTPUYECKOTO OIS Ha MMPOBOAHUKHU U JIHAJICKTPUKH.
Co6opka u nmpoBepka pabOThI JIEKTPUUECKOM 1EMU MOCTOSSHHOTO TOKa.
H3mepenre u peryJimpoBaHre CHITBI TOKA.

11
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N3mepenue u peryampoBaHUe HANPSHKCHUS.

HccnenoBanne  3aBUCMMOCTM  CHJIBI  TOKa, HMAYIIETO  4YE€PE3  PE3UCTOP,
OT COIIPOTUBJIEHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OneITB, JEMOHCTPUPYIOLIME 3aBHCHUMOCTH JJIEKTPHUYECKOrO COIPOTHUBIICHHUS
IIPOBOJTHHUKA OT €T0 JJIMHBI, IUIOAA1 ITONEPEYHOr0 CEYEHUs U MaTEpHaIa.

IIpoBepka mpaBuia CIOKEHUS HANPSHKEHUN TPU MOCIEA0BATEIBHOM COCAUHEHUN
JIBYX PE€3UCTOPOB.

[IpoBepka mpaBuia IJisi CUIIbI TOKA P MapaJUIEIbHOM COCIMHEHUU PE3UCTOPOB.

Onpenenenue padOThI INEKTPUUECKOTO TOKA, UYILETO YEPE3 PEIUCTOP.

OnpeneneHne MOIHOCTH 3JIEKTPUYECKOTIO TOKA, BBIIEIIIEMON HA PE3UCTOPE.

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

Onpenenenue KIIJ[ HarpeBarers.

NccnenoBanre MarHUTHOTO B3aUMOAEHCTBUS MTOCTOSIHHBIX MarHUTOB.

N3ydeHne MAarHUTHOTO TMOJS TOCTOSHHBIX MAarHUTOB MpPH HUX OOBEIUHEHUU
Y pa3JeIcHUN.

NccnenoBanue neicTBUS SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

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

N3yyeHne nericTBUs MarHUTHOT'O I10JII HA IIPOBOJHUK C TOKOM.

KoncTtpynpoBanue u usydeHue paboThl 2JIEKTPOIBUTATEIIS.

N3mepenne KII/I anekTpoaBuraTebHOM yCTAaHOBKH.

OnBITHI 110 UCCIENOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHOM MHAYKIIMHU: UCCIIEI0BAaHNE
V3MEHEHUI 3HaYEHUs U HaIlPaBJICHHUs] HHAYKIIHOHHOT'O TOKa.

9 KUIIACC

MexaHnuyeckue siBJIeHUS

Mexannueckoe  aBuwxkeHue. MarepuanbHas ~ Touka. (Cucrema  oTcuera.
OTHOCUTEIBHOCTh ~ MEXAaHUYECKOr'0  JBWKEHHUS. PaBHOMEpHOE  MpSIMOJIMHEIHOE
nBkeHue. HepaBHOMepHOEe mpsMOJIMHENWHOe ABMKeHWEe. CpenHsis U MIHOBEHHas
CKOPOCTb TEJIA IPY HEPABHOMEPHOM JIBUKEHHUH.

VYckopenne. PaBHOyckopeHHOE TIpsiMoNIMHelHOe ABmxkeHue. CBOOOMHOE TajeHUE.
OmnbrTel ['anunes.

PaBHOMepHOE JBMXKEHHME TI0 OKpykHOCTU. llepuog u wyactora oOpaiieHus.
JIuHeiHas u yrinoBasi CKOpocTd. LIeHTpocTpeMuTenbHOE YCKOPEH HE.

[IepBeiii 3ak0oH Hprorona. Bropor 3akoH Herorona. Tperuit 3akoH HproToHa.
[IpyuHIMII CyTIIEpITO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIa TPEHUS CKOJIBXCHHS, CHJIa
TPEHUS MOKOSI, IPYTrUe BUAbI TPEHUS.

Cuna TSHKeCTH U 3aKOH BCEMHUPHOTO TSATOTEHHUA. Y CKOpEHHUE CBOOOIHOTO TIaJCHUSI.
JBmxkenue mianer Bokpyr CousHna. Ilepas kocmuueckas ckopoctb. HeBecomocThb
U TIEPETPY3KHU.

12
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PaBHOBecue MarepuanbHOM TOYKH. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPJIOTrO TEJA C 3aKPEIUIEHHOW OChIO BpamieHusi. MOMeHT cuiibl. LIEHTp TskecTH.

Nmnynec Tema. M3menenune wummynbca. MMmynbe cunbl. 3aKOH COXPaHEHUS
MMITyJIbCa. PEakKTUBHOE BHIKECHUE.

Mexannyeckasi pabota U MOUIHOCTh. PaboTa cuil TsKeCTH, YNpPYyrocTd, TPEHUS.
CBs3b sHepruu u padotsl. [loTeHnuanpHas sHeprus Tena, MOAHITOro HaJl TOBEPXHOCTHIO
3emun. [loreHuuanbHas 3HEprus cxxkarou npyxuHbl. Kunetnueckas sHeprus. Teopema
O KUHETUYECKOW dHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu

HabGnronenne MeXaHMYEeCKOro JBMDKEHHMSI Tejla OTHOCUTENbHO pa3HbIX Tel
OTCYeTa.

CpaBHEHUE IMyTEW U TPACKTOPUH JIBUKEHUS OJTHOTO M TOTO € Tela OTHOCUTENBHO
Pa3HBIX TEJ OTCYETA.

N3mepenune cKOpoCTH U YCKOPEHUS NPSIMOJIMHENHOTO JIBHKCHUSI.

HccnenoBanne npu3HakoB PABHOYCKOPEHHOTO JBHKCHUSL.

HaOmonenune nBu»KeHUs Tea Mo OKPYKHOCTH.

HabGnrogenne MexaHMYECKUX SIBIIEHUW, MPOUCXOASIIMX B CHCTEME OTCYETa
«Tenexka» Mpu ee paBHOMEPHOM M YCKOPEHHOM JBM)KEHUM OTHOCUTEIBHO KaOWHETa
(bu3nKHU.

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

HaGnronenune paBeHcTBa CUIT IPU B3aUMOZECICTBUM TEIL.

N3menenne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[Tepenaua ummysbca npyu B3auMOJIEUCTBUM TEIL.

[IpeobpazoBanus SHEPTUH TIPU B3AMMOICHCTBUU TE.

CoxpaHeHHe UMITYJIbCa IPU HEYIPYTOM B3aUMOJECHCTBUU.

CoxpaHeHne UMITyJbca MpU a0COMIOTHO YIIPYrOM B3aUMOJICHCTBUU.

HabGnronenne peakTHBHOTO IBMKCHHUS.

CoxpaHeHre MEXaHUYECKOM 3HEPTrur MpHu CBOOOAHOM NaICHUU.

CoxpaHeHHE MEXaHUYECKOM SHEpPruM NpH JBWKEHUU Tella TMOJ JIEWCTBHEM

IIPYKHHBI.

Jlabopamopuvie pabomul u onvimoi

KoncTpynpoBanue Tpakra i pa3roHa U JajdbHEUIEro paBHOMEPHOTO JBUKECHMUS
IApUKA UJIN TEIEKKH.

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

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

HccnenoBanne 3aBUCUMOCTH TTYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBUKCHHUH
0e3 HaYaJIbHON CKOPOCTH.

13
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[IpoBepka TruMOTE3bl: €CIM NPU PABHOYCKOPEHHOM JIBIXKEHMHM 0€3 HadalbHOU
CKOPOCTH MYTH OTHOCSITCS KaK psiJi HEYETHBIX YMCEII, TO COOTBETCTBYIOIIUE MPOMEXKYTKH
BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXEHHSI OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUSI.

Onpenenenue kKodQPuIMeHTa TPEHUS CKOJBKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CWJIBl TPEHUST MPU PABHOMEPHOM JIBHOKEHUHM Tena
110 TOPU30HTATILHON MOBEPXHOCTH.

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

N3ydeHne 3ak0HA COXPAHEHHUS SHEPTUH.

Mexanuuyeckue KoJ1e0aHus ¥ BOJHbI

KonebarenpbHoe nBmwxkeHue. OCHOBHBIC XapaKTEPUCTHKHU KOJIEOAHWUN: IEPHOI,
4acToTa, aMIuIMTyAa. MareMaTH4ecKuil W IPYKWUHHBIM MasTHUKHU. [IpeBpamienue
SHEPIUM MPH KOJIeOATETLHOM JIBUXKCHUU.

3aryxatomue kojebaHus. BeiHyxaeHHbIE KoneOaHusa. Pe3onanc. Mexanuueckue
BOJHBI. CBOWMCTBAa ME€XaHMYECKUX BOJIH. [IpojonbHBIE W TIONEpedHble BOJHBL. J[inHA
BOJIHBI U CKOPOCTh €€ pachnpoCTpaHeHHs. MexaHHUYECKHUE BOJHBI B TBEPIOM TEJE,
CEMCMMYECKHE BOJIHBI.

3Byk. ' poMKOCTB 3BYKa U BeIcOTa ToHA. OTpakeHHe 3ByKa. H(Bpa3ByK U yIbTPa3BYK.

Jlemoncmpayuu
Hab6monenne xonebanuit Ten moj JeHCTBUEM CUJIBI TSKECTH U CHUJIBI YIIPYTOCTH.
HabGmronenne xonebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
HabGnronenne BRIHYXICHHBIX KOJICOAHU U pE30HAHCA.
PacnpocTpanenne mpoaoJIbHBIX U IMTONEPEUYHBIX BOIH (HA MOJICIIN ).
HabGnronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTHYECKUI pe30HAHC.

Jlabopamophvie pabomwi u onwvimol

Omnpezenenue 4acToOTH U Mepro/a KoJieOaHnii MaTeMaTHIeCKOro MasiTHUKA.

Omnpenenenue 4acToOTH U Meproja KoeOaHWii MPYKUHHOTO MasiTHUKA

HccrnenoBanne 3aBHCUMOCTH TEpHOAa KOJEOAHWN TOABEIICHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccnenoBaHnue 3aBUCHUMOCTH Tepuoja KoleOaHUN MNPYKUHHOTO MasiTHHKA
OT Macchl Ipy3a.

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

OnbITEI, MEMOHCTPHPYIOIINE 3aBUCHMOCTh TEpUOAa KOJIEOAHWH MPYKUHHOTO
MasiTHUKa OT MacChI TPy3a M )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHus CBOOOTHOTO TaICHUS.
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DJIEKTPOMATHUTHOE I0JI€ ¥ JJIEKTPOMATr HUTHbIE BOJIHbI

DJIEKTPOMAarHUTHOE noJie. DIJIEKTPOMArHUTHBIE BOJIHBI. CaoiicTBa
ANEKTpOoMarHuTHbIX BojH. Illkama »syekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja cera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CaoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomwi u onwvimol
N3ydenue CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C TIOMOIIbI0 MOOUIIBHOTO TenedoHa.

CBeToBbI€ ABJICHUS

JlyueBas mopenb cBera. Mcrounuku cBera. [IpAMOIMHENHOE pPaCIpOCTPAHEHHUE
ceera. 3armeHuss Connua u Jlywel. Otpaxenue cBera. Ilmockoe 3epkaiio. 3akoH
OTpPaXKEHUSI CBETA.

[Ipenomnenne cBera. 3akoH HpelomMieHHs cBeTra. I[lonHOe BHYTpEeHHeEe
OTpakeHHE cBeTa. VICronab30BaHHE MOJTHOIO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBO/JIAX.

JIunza. Xox nydeil B nuH3e. OnTtudeckas cucrema (oToarnmapara, MUKpPOCKOMNa
U Teneckorna. I'1a3 kak onTudeckas cucreMa. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenne 6emnoro ceera B ciektp. OnbiTel HetoToHA. Cl0XKeHNEe CTIEKTPaIbHbBIX
uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpsAmonuHerHOe pacupoCTpaHEHUE CBETA.
OtpaxeHue cBeTa.
[Tomyuenue n300pakeHUi B TNIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKajiax.
IIpenomnenue caera.
Onrtuyeckuii CBETOBO/I.
Xop tydelt B coouparonien JuH3e.
XoJ1 JIydyeu B pacCEUBAIOIIEH JIMH3E.
[Tonyuenue n300pa>keHU C TOMOIIBIO JIUH3.
[Mpunuun neiicTBus goroarnmapara, MUKPOCKOIA U TEIECKOTA.
Mopens rnasa.
Pasznoxxenue 0enoro cBeTa B CIIEKT.
[Tonyuenue Oenoro cBeTa Npu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamophvie pabomwi u onwvimol
HccnenoBanne 3aBUCHMMOCTH yIJla OTPaKEHHS CBETOBOTO JIyda OT yrJja IaJICHHUS.
N3ydeHne XapakTepUCTHK U300pakeHHUs MpeIMeTa B TNIOCKOM 3¢pKalie.
HccnenoBanne 3aBUCMMOCTH yIjla IIPEIOMIICHUS CBETOBOIO Jiyda OT yIJia MajCHHs
Ha TPAHMIIC «BO3YX—CTEKIIO».
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[Tomyuenune n300paskeHUH C TTOMOIIBIO COOMPAIOIICH JTMH3BI.

Omnpenenenue GOKYCHOTO paCCTOSHUS U ONTHUYECKOM CUITBI COOMPAIOIIIEH JIMH 3BI.

OnBITHI TTO Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

OMnBITH IO BOCTIPUATHIO I[BETA MIPEAMETOB MPU UX HAOIOJICHUU Yepe3 IBETOBBIC
bUIBTPHI.

KBaHnToBbI€ siBJIEHUSA

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

PanunoaktuBHOCTh. Anb(a-, 6eta- u ramma-usnydeHust. CTpoeHue aTOMHOTO sijipa.
Hyknonnas monens aromHoro siapa. M3oromnel. PagnoaktuBHbie npeBpamienus. Ilepuon
MoJypacnaga aTOMHBIX SIAED.

SAnepubie peakuu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO M1 MaCCOBOTO YKCEN. DHEPrUs
CBsA3U aTOMHBIX sniep. CBsI3b Macchl U 3HEpruu. Peakuuu cuUHTE3a W JIeJICHUs sep.
Hcrounuku sHeprun ConHIA U 3BE3I.

SnepHas odHepretuka. JleMCTBUA PpaJIMOAKTUBHBIX M3JIyUEHUM Ha IKUBBIC
OpraHU3MBl.

Jlemoncmpayuu
CnekTpbl U3y4EHUS U TTOTJIOMICHHUS.
CnekTpsl pa3IMYHbIX T'a30B.
CnekTp Bogopoa.
Hab6monenue TpekoB B kamepe Busbcona.
Pabora cueTuynka MOHU3UPYIOIIUX U3TYUCHUH.
Peructpanus uzinydeHusi IpupoaHbIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamophvie pabomwi u onwvimol

HaGmoieHue CITonmHbIX ¥ TMHEHYAThIX CIICKTPOB U3ITy4EHUSI.

HccnenoBanue TpEeKOB: M3MEpPEHWE DHEPIUU YAaCTUIIBI 10 TOPMO3HOMY TIYTH
(mo dhotorpadusim).

W3mepenne pannoakTUBHOTO (oHa.

IToBTOpHUTENBHO-00001IAI0IIMIT MOTYJIb

[ToBTOpUTENHHO-0000IAIONMN  MOAY/Ib TPEHAa3HAUYCH [JIsl CHUCTEMaTU3aliu
U 000OUIEeHHs] MPEAMETHOIO COJACPXAHUS U ONbITa JESATENLHOCTH, MPHUOOPETEHHOrO
Ipy HW3YYEeHUU BCEro Kypca (QPU3MKH, a TaKXKe Uil HOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY dK3aMEHY Mo (hU3UKe JIsl 00 ydaronuxcsl, BRBIOPABIINX 3TOT YU€OHbBIN
peIMeT.

[Ipy W3ydyeHUH AAHHOIO MOXYJSl PEANTM3YIOTCS M CHUCTEMAaTHU3UPYIOTCS BUIBI
NesTENbHOCTH, HA OCHOBE KOTOPBIX OOECIEeYMBAETCS JOCTH)KEHHE MPEAMETHBIX
U METalpelIMETHbIX  IUIAHUPYEMbIX  pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHO-HAay4YHasi TPaMOTHOCTb: OCBOEHUE HAay4HBIX METOJIOB HCCIIEOBAaHUS
SIBJICHUI MPUPOJBI U TEXHUKH, OBJIAICHUE YMEHUSIMU OOBICHATH (PU3NUECKUE SBICHUS,
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OpUMEHSISE TOJY4YeHHbIE 3HAHWs, pelaTh 3aJadyd, B TOM YHCIE KaueCTBEHHbBIC
Y DKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUATBHO ESITEIBbHOCTHBIA XapaKkTep JaHHOTO MOAYJIA Peau3yeTcs 3a CUeT
TOTO, YTO OOYUYAIOIIUECS BBIMOJHSAIOT 33/IaHKsl, B KOTOPBIX UM Mpe/jiaraercs:

HA OCHOBE IMOJYYEHHBIX 3HAHUW Paclo3HaBAaTh M HAYYHO OOBSICHATH (U3UUECKHE
ABJICHUS B OKPYKAIOLIEH PUPOJE U MOBCETHEBHON KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICIOBAHUS (PU3MUECKHUX SBJIICHUM, B TOM YHCJIE
JUJIS1 TPOBEPKU TUTIOTE3 U MOJTYUYCHHS TEOPETUUECKUX BBIBOOB;

OOBSICHSITh HAy4YHbIE OCHOBBI HaubOoJiee BaKHBIX JIOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HalpUMep, MPAKTUUECKOTO HCIOJIb30BaHUS PAa3JIMYHBIX HCTOYHUKOB
HPHEPruM Ha OCHOBE 3aKOHA MPEBPALEHUS U COXPAHEHHUS BCEX H3BECTHBIX BHUJIOB
SHEPIUM.

Kaxpnas u3 TeM JaHHOrO MOJYJSl BKJIIOYAET HKCIEPUMEHTAILHOE HCCIIEOBAHUE
oboOmraromero xapakrepa. Moaynb 3aBepiiaeTcs MPOBEACHUEM JHAarHOCTUYECKOU
U OIIEHOYHOU pabOThI 32 KYpC OCHOBHOTO 00I11€eT0 00pa3oBaHus.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydyenue ¢usmku Ha ypoOBHE OCHOBHOI'O OOIIEro 0OOpa30BaHUsI HAMPABICHO
Ha JOCTIKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX M TMPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe m3ydeHus (GU3MKH HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
y obyuatomierocs OyayT chOpMUPOBAHBI CIIETYIONTUE JMYHOCTHBIE PE3YyIbTaThl B YACTH:

1) naTpuoTHYECKOro BOCIMTAHMSA

OpPOSIBJIEHHE MHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
buznyecKkoii HayKu;

[IEHHOCTHOE OTHOIICHUE K JJOCTUKECHHUSIM POCCUNCKUX ydEHBIX-(DU3HUKOB;

2) rpa:KIaHCKOr0 ¥ AYXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSA:

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

OCO3HAHHME BAXKHOCTU MOPAJIbHO-3THYECKUX MPUHIUIIOB B JAEATEIBHOCTH Y4E€HOTO;

3)3CTEeTHYECKOro BOCIIUTAHMSA:
BOCIIPHUSTHE JCTETUYECKUX KadecTB (DU3WYECKOW HAyKH: €€ TapMOHHUYHOIO
ITOCTPOCHHMS, CTPOIOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI' O IIO3HAHHUS:

OCO3HAHME LIEHHOCTU (PU3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUs
MHpPA, OCHOBBI PAa3BUTHs TEXHOJIOTUM, BAXKHEUILIEW COCTABIIIOIIEH KYJIbTYPBI,

pa3BUTHE HayyHOW JIOOO3HATEJILHOCTH, UHTEpeca K  HUCCIEJ0BAaTENbCKON
NEATEIIbHOCTH;

S) popMupoBaHNs KYJIbTYPHI 310POBbSl H IMOIMOHAJIBHOI0 0JIAT OOy HS:
OCO3HaHME IIEHHOCTH  Oe3omacHoro o0Opaza JKU3HU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXXHOCTU MpaBUJl OE30MACHOTO MOBEJCHUS HA TPAHCIOPTE,
Ha JIOpOrax, ¢ AJIEKTPUUECKUM U TETUIOBBIM 00OPY/I0BAaHUEM B IOMAIIIHUX YCIOBUSIX;
c(hOopMUPOBAHHOCTh HaBbIKa pe(dIEKCUU, MPU3HAHUE CBOEr0 MpaBa Ha OMIMUOKY
Y TaKOTO )K€ MpaBa y Ipyroro 4eioBeKa;

6) TPy10BOr0 BOCTIMTAHMS
aKTUBHOE YyYacTHE B PpCEUICHUW TMPAKTHYECKUX 3amad (B paMKaxX CEMbH,
o0pa3oBaTeIbHON OpraHU3aIliN, HACEJIEHHOTO ITYHKTA, POJTHOT'0 Kpast) TEXHOJIOTHIECKON
U COIMAJILHON HAIPaBIICHHOCTH, TPEOYIOIIMX B TOM YHUCIIE U (PU3NISCKUX 3HAHUI;
MHTEPEC K MPAKTHIECKOMY U3YUEHUIO Mpodeccuii, CBI3aHHBIX C (DU3UKOM;
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7) 3K0JIOrH4eCKOro BOCIIUTAHUS :

OpHCHTAIMSI HAa MIPUMEHEHHE (PU3MUECKUX 3HAHUHU ISl pelieHus 3aj1a4d B 00JIacTH
OKpY>KaroITel CpeIbl, TUTAHNPOBAHUS TTOCTYITKOB M OIIEHKH MX BO3MOKHBIX TTOCIIEACTBUAN
JUJISL OKPYXKAKOUIEH CPEJIbL,

OCO3HAHME TII00ATEHOTO XapaKTepa YKOJIOTUIECKUX MTPOOJIEM H ITyTeH UX PEIICHHS;

8) amanTanuu K M3MEHAIOUIUMCS YCIOBUSIM COUAIBLHON W MPUPOJAHOM Cpebl:

nOoTpeOHOCTh BO B3aMMOCHCTBUM NpPU BBINOJHEHUM HCCIEIOBAaHUI U MPOEKTOB
(bu3nuecKol HalpaBIE€HHOCTU, OTKPBITOCTh OMbBITY U 3HAHUSIM JPYTUX;

NOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESTEIbHOCTD;

noTpeOHOCTh B GOPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kclie GOPMYIIUPOBAThH UEH,
HNOHATHS, TUIIOTE3bI O PUZNYECKUX OOBEKTAX U SABJICHUIX;

O0CO3HaHUE Ne(PUIUTOB COOCTBEHHBIX 3HAHUW W KOMIETEHTHOCTEH B o0nactu
buznku;

IJJAHUPOBAHUE CBOEr'0 Pa3BUTHS B IPHUOOPETEHUHN HOBBIX (PU3NYECKUX 3HAHUIA;

CTPEMJIEHUE AaHAJIM3UPOBATh U BBISABIATH B3aUMOCBA3M MPUPOJIBI, O0OIIECTBA
Y DKOHOMHUKH, B TOM YHCJIE C UCII0JIb30BaHUEM (PU3NYECKUX 3HAHUII;

OLICHKA CBOUX JICWCTBHUM C YYETOM BIHUSHHUS HA OKPYKAIOUIYIO CPEAY, BO3MOXKHBIX
r7100aIbHBIX TOCIIEACTBHI.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynpraTe m3ydeHus (GU3MKM HAa YPOBHE OCHOBHOI'O 0OIIEro 0oOpa3oBaHUS
y oOydaromierocss Oyayr copMUpoOBaHbI METANIPEAMETHBIE PE3YIbTaThl, BKIIFOYAIOIINE
MO3HABATEIbHBIC ~ YHUBEpPCAIbHBIC  ydeOHBIC  JEHCTBHUS,  KOMMYHHKATHBHBIC
YHHUBEPCAIbHBIC YIeOHBIE IEHCTBHUS, PETyIITHBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS.

Ilo3naBaTe/ibHbIEe YHHBepPCcAJIbHbIE YUeOHbIe NelCTBUSA
ba3oBble joruyeckue 1eMcTBUA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBIICHUT);

yCTaHABIMBATh  CYIIECTBEHHBI  MpU3HAK  Kilaccu(ukamuu,  OCHOBaHUSA
J1s1 000OIIICHUS U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B PACCMATPUBAEMBIX (PaKTaX, TaHHBIX
Y HAOJTIOICHHSIX, OTHOCSAIIUXCS K (PU3UICCKUM SIBIICHUSIM;

BBISBJIATh TIPUIMHHO-CIICICTBCHHBIC CBS3M TMPU H3YUYCHUH (U3HUCCKUX SIBICHHM
U TIPOIIECCOB, MPOBOJNUTH BBIBOJBLI C MCIOJB30BAHUEM JICTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh TUIIOTE3hI O B3AUMOCBS3SIX (DU3NUECKUX BEIUYNH;

CaMOCTOSITETILHO BBIOMpPATh CIOCOO pelieHus y4eOHou (U3MYEecKor 3amauu
(cpaBHEHHE HECKOJLKIX BAPUAHTOB PEIIEHUsI, BEIOOP HanbOoIIee MOAXOSAIIEr0 C y4eTOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTe/ibCKue JeHCTBHA
UCIIOJIb30BaTh BOITPOCHI KAK UCCIEA0BATEIILCKUI NHCTPYMEHT MMO3HAHUS;
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IPOBOJUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOXKHBIM
bu3nUecKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCTIeI0BaHNE (DU3NUECKOTO SBICHUS;

OIICHUBATh Ha MPUMEHUMOCTb U IOCTOBEPHOCTh MH(POPMAIIHIO, TTOJYUCHHYIO B XOJ1€
UCCIICAOBAHUS WJIM DKCIIEPUMEHTA;

CaMOCTOSITEIbHO (OPMYJIHpPOBaTh OOOOIIEHUS U BBIBOJABI MO pe3yJbTaram
MIPOBEJIEHHOT O HAOIIOICHMS], OIIbITa, UCCIEAOBAHUS;

IIPOrHO3UPOBATh BO3MOXKHOE JaybHEWIee pa3BUTHE (U3MUECKUX IPOIECCOB,
a TakKe BBIABUTATh TPEANOJNIOKEHHS 00 WX pPAa3BUTUM B HOBBIX YCIOBHSX
U KOHTEKCTax.

Pa6ora ¢ undopmanmneii:

OPUMEHSTh Pa3IMYHBIe METONbl, HHCTPYMEHTHI M 3alpochl MpU TOHCKE
U 0TOOpe MHGpOPMAIMKN WM JAaHHBIX C YYETOM MPEAJIOKEHHOW ydyeOHOU (u3ndecKon
3ajauu;

aHaJIM3UPOBAaTh, CUCTEMATH3UPOBAaTh M  HHTEPIPETUPOBATH  HMH(POPMAIIHIO
Pa3IMYHBIX BUIOB U (HOPM IIPECTABICHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAaJbHYIO (OpMY MpeacTaBlieHUs HWHGOpMAIUU
U WUTIOCTPUPOBATh PELIacMble 3a/ladll HECIOXKHBIMU CXEMaMH, AMarpaMMaMH, UHON
rpaduKoil U UX KOMOUHAIUSIMH.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUA
Oo0wmenue:

B XO0Jie¢ OOCYXJeHHs y4eOHOro marepuaia, pe3yJbTaToB JabopaTOpHBIX padoT
U TIPOEKTOB 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbl M BBICKA3bIBATh
WJICH, HAIleJICHHBIC Ha pEIICHHE 3a7auyd W TOJJEPXKaHUE OJaroKenaTeIbHOCTH
OOIIIEHUS;

COIIOCTABJAITb CBOU CYXACHUA C CYXICHUAMHU APYIUX YUYACTHHKOB JHAJIOra,
OOHapYXHMBATh PA3JIMIME U CXOJCTBO MO3UIIUIA;

BbIpa’KaThb CBOIO TOYKY 3PpCHUA B YCTHBIX U TMCbMCHHBIX TCKCTAX,

nyOJIMYHO TPEACTABIATh PE3yJbTaThl BBIMNOJIHEHHOTO (PU3UYECKOTO  OIbITa
(9KCIIepHMEHTA, UCCIICIOBAHHUS, TIPOCKTA).

CoBMmecTHasl 1eATEJILHOCTD (COTPYAHHYECTBO):

IOHMMATh U UCIIOJIb30BaTh IPEUMYLIECTBA KOMAaHAHON U UHAWBUIYaIbHON paOOThI
IPU pEelIeHUH KOHKPETHOU (PU3NYECKON TPOOIeMBbL;

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

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

OLIEHMBAaTh KauyeCTBO CBOETr0 BKJIaJa B OOIMMNA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEIHLHO C(HOPMYIMPOBAHHBIM YJACTHUKAMH B3aUMOJICH CTBHSL.
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PeryasiTuBHbIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUA
Camoopranmszanmus:

BBISIBIISAITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsX, TpeOYIOLIUX
JUI pelieHust (GU3NYECKUX 3HaAHUI;

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

CaMOCTOSITEJIbHO COCTaBIIATh AJITOPUTM pelIeHUsl (PU3MYEecKoil 3a1auu Wi TUIaHa
UCCIIEJIOBAHUS C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBATh MpeAJiaracMble BApUAHTHI PEILICHU;

IPOBOJIMTH BBIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTpPO/Ib:

JlaBaTh OLIEHKY CUTYallUH U IpeJJiaraTh IJIaH €€ U3MEHEHUS;

OOBSICHATh NMPUYMUHBI JOCTHMKEHUS (HEIOCTUKEHUS) PE3YylbTAaTOB JEATEIbHOCTH,
JlaBaTh OLEHKY PUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBbI B JEATEIBHOCTh (B TOM 4YHUCIE€ B XOJ BBIIOJHEHUS
(GuU3NYECKOro HWCCIENOBAaHUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCSA CUTYal[ul, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJbTaTa LIEJIN U YCIOBUSAM.

IMOIMOHAJLHBIA HHTEJJICKT:
CTaBUTh CceOS HAa MECTO JPYroro 4YejaoBeKa B XOJI€ CIOpa WM JUCKYCCHHU
HA HAy4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYTOro.

IIpunsiTue cedst u Apyrux:
npu3HaBaTh CBOE IMPaBO HA OMMOKY TMpU peuieHud (PU3HYECKUX 3ajad
WJI B YTBEPXKACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO IPYroro.

INPEAMETHBIE PE3YJIbTATBI

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

[IpenmeTHbie  pe3ynpTaThl Ha  0a30BOM  YpOBHE  JIOJDKHBI — OTpakaTh
cOpMUPOBAHHOCTH Y O0yHAIOIIUXCS YMEHUH:

UCIIOJIb30BaTh TMOHATHA: (PU3MYECKUE M XMMHUYECKHE SBICHUS, HaOIIOJCHHUE,
HKCIIEPUMEHT, MOJEJb, TUIOTE3a, €IUHULBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbI€ COCTOSIHUSI BeEILleCTBa (TBEPHOE, >KHUJKOE, ra3000pa3HOE), MEXaHHMUECKOe
IBUKCHHE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  MPSMOJIIMHEHHOE),  TPAaCKTOPHUS,
paBHOACHCTByromass cui, naedopmanus (ympyras, IJIacTUYECKas), HEBECOMOCTD,
COOOIIA0IINECT COCY/IbI;

paznuyaTth sBACHUS (Iuddy3us, TEmIOBOe JBUKEHHE YacTHI] BEIIECTBa,
paBHOMEPHOE JIBUYKEHUE, HEPABHOMEPHOE JBUKEHHE, MHEPLHS, B3aUMOJECIHCTBHUE Tell,
paBHOBECHE TBEPABIX TENl C 3aKPEIUIEHHOM OChI0 BpalleHHs, Mepeaada JaBiICHUs
TBEPJbIMH TEJIaMH, >KUJIKOCTSIMU W Ta3aMu, aTMOc(epHOe IaBjeHHE, IJIaBaHHe Tel,
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IPEBpAIICHNUsS MEXaHUYECKOM HHEPruM) IO ONUCAHUI0 HMX XapaKTEpHBIX CBOMICTB
Y Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JAHHOE (PU3UUECKOE SIBJICHUE;

pacrno3HaBaTh NPOSBICHUE H3YYEHHBIX (PU3UYECKUX SIBJICHUN B OKpPY’KaOIIEM
MUpE, B TOM YUCIIEe (PU3NUECKUE SIBICHUS B TPUPOJIE: TPUMEPBI IBHXKECHHUS C pa3TUYHBIMU
CKOPOCTSIMA B JKMBOM W HEXHUBOM IPUPOJE, JCUCTBUE CHIBI TPEHHUS B MPUPOJIE
U TEXHUKE, BIMAHHE aTMOC(EpHOro NaBJIEHUS Ha >KHUBOW OpPraHu3M, IUIAaBaHUE phbIO,
pblyard B Telle YeJOBEeKa, MPU 3TOM NEPEeBOAUTH NMPAKTUUYECKYIO 3a/ady B yuyeOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKU) (PU3UYECKUX SIBICHUM;

ONHKCHIBATh M3yYEHHBIE CBOMCTBA Te€lI U (PUIUUYECKHE SBJICHHS, HCIONb3Ys
¢usnyeckue BeIMUMHBI (Macca, 00beM, MJIOTHOCTh BEIECTBa, BPEMs, IMyTh, CKOPOCTb,
CpelHssd CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSKECTH, BEC TEJa, CUJIA TPEHHUs, TABJICHUE
(TBepmoro Tena, >KMIKOCTH, Tras3a), BBITAIKUBAIOLIAas CUJa, MEXaHU4YecKas padorta,
MOIIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbl, KOI(PPUIMEHT MONE3HOro JEHCTBUS
MEXaHNU3MOB, KMHETHUYECKas U IMOTEHLHAJIbHAs JHEPrus), MpU ONMCAHUU MPABUIBHO
TPAaKTOBATh (PU3NYECKUI CMBICI UCIIOIb3yEMbIX BEIMYMH, UX 0003HAUCHUS U €UHUIIBI
¢u3nyecKuX BEIMYMH, HAXOIUTh (OPMYIIbI, CBSA3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEIMYMHY C JPYTUMH BEIUYUHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBUCHMOCTEH
(bU3UYECKHUX BEJINYHH,

XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKUE SIBJICHUS U MPOLECCHI, UCHOIb3Ys
IpaBUjia CIOXKEHUsl cuil (BHOJb OAHOM mpsMoi), 3akoH ['yka, 3akoH Ilackains, 3akoH
Apxumena, npaBUI0 paBHOBECHS pbluara (0J10Ka), «30J10TOE MPaBUIIO» MEXaHUKH, 3aKOH
COXPAHEHMS] MEXaHUYECKOW 3HEpruu, MpH 3TOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMATHYECKOE BBIPAKECHUE;

OOBSACHATH (PU3UYECKUE SBJICHHS, MPOLIECChl M CBOMCTBA T, B TOM YHUCIE
M B KOHTEKCTE CHUTYyallMll NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPa: BBIABIATH
NPUYUHHO-CIIEJICTBEHHBIE CBSA3HM, CTPOUTH OOBACHEHHWE U3 |—2 JOTrMYecCKUX IIaroB
C UCTIOJIb30BaHUEM |1—2 M3y4EeHHBIX CBOMCTBA (PU3NUECKHX ABJIECHUHN, (PU3HMUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

peliaTh pacueTHble 3a1a4d B 1—2 NeHCTBUS, MCHOIb3YS 3aKOHBI U (HOPMYIIBL,
CBSI3bIBAIOLIME (PU3MUECKHUE BEIMUHMHBI: HA OCHOBE aHAJIM3a YCIOBUS 331a4 3aIIUChIBATh
KpaTKoe YCJIOBHE, MOJCTAaBIATh (DU3MUECKUE BEIMUYMHBI B (OPMYJBI U MPOBOAUTH
pacueTsl, HAXOUTh CIIPABOYHbIE JaHHBIE, HEOOXOAUMBIE JIJIsl PELICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD MOIY4€HHON (PU3NYECKON BETMUHHBI;

pacrno3HaBaTh MPOOJEMBI, KOTOPbIE€ MOXHO PEUIUTh MPH MOMOIIM (PU3NYECKHUX
METOZOB, B OIIMCAHUM MCCIENOBAaHUSA BBIACIATh IPOBEPAEMOE MPEAINOI0KECHUE
(runotesy), pa3inyaTh U UHTEPIPETUPOBATH MOJIYYEHHBIN pe3yJIbTaT, HAXOAUTh OUTUOKU
B XOJIE€ OIbITAa, TPOBOJNUTH BBIBOJKI IO €T0 PE3yJIbTATaM;

POBOJINTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (DUIUIECKUX
CBOMCTB Tel: (OPMYIHPOBaTh IPOBEPSEMbIC MPEANOI0KEHUS, COOMPATh YCTAHOBKY
U3 TpeJIoKEHHOro O00OpyIOBaHUs, 3allMChIBaTh XOJ ONbITa U (OPMYIUPOBATH
BBIBO/JIbI;
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BBITIOJIHATh TPSIMbIE M3MEPEHUs PAcCTOSHMS, BPEMEHHU, MACChl Tela, o0beMma,
CIWJIbI W TEMIIepaTypbl C HCIOJIb30BAHUEM AQHAJIOTOBBIX M IUGPOBBIX TPUOOPOB,
3aMUChIBaTh TOKa3aHUs MPUOOPOB C YYETOM 3aJlaHHOW aOCOIIOTHOM MOTPENTHOCTH
WU3MEPEHUN;

MPOBOJIUTH HUCCIEAOBAHUE 3aBUCUMOCTH OAHOM (PU3NUECKON BEIMUMHBI OT JPYrou
C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHKYIIIETOCS
TeJIa OT BPEMEHU JBUKEHUS TE€Ja, CHIIbI TPEHHS CKOJIbKEHHUSI OT Beca Teja, KauecTBa
00pabOTKH TOBEPXHOCTEW TEN W HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIONIAU
CONPUKOCHOBEHUSI TE€J, CUJIbl YNPYrOCTH OT YMJIMHEHUSI MPY>KUHBI, BBITAIKHABAIOLIEH
CIWJIBI OT 00beMa TOTPY>KEHHOW 4YacTH Tella W OT IUIOTHOCTH >KHJIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeJIa, OT TNTyOUHBI, Ha KOTOPYIO IOTPYXKEHO TEJI0, YCIOBUN
IUIaBaHUs TEN, YCJIOBUM paBHOBECHS pblyara v OJIOKOB, y4aCTBOBATh B IJIAHUPOBAHUU
y4e0HOrO HCCIeA0BaHUsl, COOMpPAaTh YCTAHOBKY W BBINOJHATH H3MEPEHUS, CIEIys
NPEIJIOKEHHOMY TUIaHy, (UKCUPOBATh pE3yJabTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3HYEeCKNX BEIMYHMH B BUIC MPEIJIOKEHHBIX TaOIUIT ¥ Tpa(UKOB, MPOBOIUTH BHIBOJIBI
10 pe3yibTaTaM UCCIIEOBaHUS;

MIPOBOANTL KOCBCHHBIC M3MEPEHUS (PU3NUECKUX BEIWYWH (IJIOTHOCTH BEIIECTBA
KUJKOCTH U TBEPAOro TeNa, Cuja TPEHUS CKOJIbKEHHUs, JaBICHHE BO3yXa,
BBITAJIKMBAIOIIAS CHJIA, IEUCTBYIONIAs Ha MOTPYKEHHOE B )KUJIKOCTh TEJO, KOA(DPUITEHT
MOJIE3HOTO JIEUCTBUS TMPOCTHIX MEXAHU3MOB), CIEAYS TMPEIOKEHHON HHCTPYKIUU:
IIPY BBITIOJIHEHUH U3MEPEHHUI COOMpPaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUHUCISATH
3HAYCHUE MCKOMOM BEJIUYMHBI;

coOiofaTh MpaBWia TEXHUKM Oe30macHOCTH Mpu paboTe ¢ JaabopaTopHBIM
000py/I0BaHUEM;

UMETh TMpEJCTaBICHWE O TNPUHIUINAX JACHCTBUS MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, TMHAMOMETP, COOOIIAIONITUECS COCY/IbI, 0apOMETp, phIvar,
MOJIBUKHBIN U HEMOJIBU>KHBIN OJIOK, HAKJIIOHHASI TJIOCKOCTb;

XapaKTepru30BaTh MPUHIIANBI JEHCTBUS W3YYCHHBIX NPHOOPOB M TEXHUYECKHUX
YCTPOWCTB C MCIOJb30BAHUEM UX OMUCAHUA (B TOM YHUCJE: MOAIIMIHUKHU, YCTPOHUCTBO
BOJIONIPOBOJIA, THAPABIMYECKUN Ipecc, MAHOMETP, BBICOTOMEp, MOPUIHEBOM Hacoc,
apeoMeTp), UCIOJIb3ysl 3HAHUSA O CBOMCTBaX (PU3MYECKUX SIBICHUM U HEOOXOIUMbIE
bu3nyuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHl (HAXOAUTh HHGPOPMALUIO O TPHUMEPAX) MPAKTUUYECKOTO
UCIONb30BaHUsl (UBUYECKUX 3HAHUN B TOBCEAHEBHOM >KU3HU i1 oOecredeHus
0e30MmacHOCTH Mpu OOpalleHHuH C NOpubopaMd M TEXHUYECKUMH YCTPOMCTBaMH,
COXPAHEHMS 310POBbsI U COOTIOEHUS HOPM 3KOJIOTUYECKOr0 MOBEAEHUS B OKPY KaroIen
cpene;

OCYIIECTBJIATH OTOOp MCTOYHMKOB WH(MoOpManuu B HMHTEepHETE B COOTBETCTBUU
C 3aJJaHHBIM ITOUCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUW U IyTEM CPAaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIJICIATH WH(DOPMAITNIO, KOTOpas SIBISETCS MPOTUBOPEYUBOM
WM MOXKET OBITh HEJOCTOBEPHOIA;
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UCIIOJIb30BaTh MPU  BBIMIOJHEHUHU YUEOHBIX 3aJlaHUid  Hay4YHO-TIOMYJISIPHYIO
auTepaTypy (U3HUECKOro COAEp)KaHUs, CIPaBOYHbICE MaTEpHUaNbl, PECyYpChl CETH
WuTepHer, BIajeTh IpuUeMaMHd KOHCIEKTHUPOBAHMUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIIMK U3 OHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

cO3/1aBaTh COOCTBEHHBIC KPAaTKHWE MUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
2—3 UCTOYHUKOB MH(OpPMALINK, B TOM YHUCIIC MyOJIUYHO MPOBOAUTEH KPATKHUE COOOIICHUS
O pe3yibTaTax TMPOEKTOB WM YYEOHBIX UCCIENOBAaHUN, MPU OTOM TPaMOTHO
WCIOJIb30BaTh M3YYCHHBIA TMOHSATUWHBIN ammapar Kypca (GU3UKH, COMPOBOXKIATH
BBICTYILJICHUE MTPE3EHTALINEN;

IIPY BBITIOJTHEHNHU Y4€OHBIX TPOSKTOB U UCCIIEIOBAHUN pacIpeIesiTh 00I3aHHOCTH
B IPYIIIIE€ B COOTBETCTBUHU C IOCTABJIEHHBIMHU 33/1a4aMHU, CJIEAUTH 32 BBIITOJIHCHUEM IJIaHa
JENUCTBUMN, OLIEHUBATh COOCTBEHHBINM BKJIaJ B JEATEIbHOCTb TPYIIbI, BHICTPAUBATH
KOMMYHHKAaTHBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIINX.

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

[IpenmeTrHble  pe3ynbTaThl HAa  0a30BOM  ypOBHE  JOJDKHBI  OTpaXkaTh
c(hOpMUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHHUIA:

UCIIOJIb30BaTh MOHSTHUS: Macca M pa3Mepbl MOJIEKYII, TEIJIOBOE JBUKEHUE aTOMOB
U MOJICKYJI, arperaTHbl€ COCTOSHUS BEIIECTBa, KPUCTALNTMYECKUE M aMop(dHbIE Tena,
HACBIIIEHHBIN W HEHACBIILICHHBIA Map, BIAXKHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIJIOBOM JIBUTATENb, JIEMEHTAPHBIN AIEKTPUUECKHUM 3apsll, SIEKTPUUECKOE
1oJie, MPOBOAHUKH U JUJICKTPUKU, TTOCTOSTHHBIN 2JIEKTPUUYECKUM TOK, MArHUTHOE TI0JIE;

pasznuyath ABJICHUS (TEIJIOBOE PACIIMPEHHUE U CKaTue, TeIlonepeaada, TemioBoe
paBHOBECHE, CMadyuBaHHWE, KalWJISPHBIC SIBJICHUS, HWCIApeHUE, KOHACHCAIIUsI,
IJIaBJICHUE, KpUCTaJTU3aIus (oTBEepaEBaHUE), KUIIEHUE, TerJionepeaya
(TerIONPOBOAHOCTh, KOHBEKIIUS, HW3JIYyYE€HHE), DJICKTPU3ALMS TeJ, B3aUMOJICHCTBUE
3apsA/IOB, JACUCTBUSI AJIEKTPUUYECKOrO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJICHCTBUE
MAarHuTOB, JAEHCTBHE MArHUTHOTO MOJII HA MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMS) TIO OINHUCAaHUIO UX XapaKTepHbIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHUE;

pacrno3HaBaTh MPOSBICHUE H3YyYEHHBIX (U3MYECKUX SIBJICHUN B OKpYXKArOIIeM
MHUpE, B TOM 4Hcle (PU3NYECKUE SBICHHUS B MPHUPOJAC: MOBEPXHOCTHOE HATSKEHUE
U KalnWwUISIpHBIE SIBJICHHUS B TMPUPOJAE, KPUCTAUIBI B mpupope, uzinydenue CoiHIa,
3aMep3aHhe BOJIOEMOB, MOPCKHE OpH3bl, 00Opa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
AIIEKTPUYECKUE SIBJICHUS B aTMOc(hepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emMiu, Jipei MmoirocoB, pojib MArHUTHOTO TOJIS JIJIsl )KU3HU Ha 3emJie, TIOJIIPHOE
CUSIHUE, TPU OTOM TMEPEBOJUTH TMPAKTHUYECKYI0 3aladyy B Y4E€OHYIO, BBIJICISATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SIBIICHUI;

ONKCHIBATh HM3YUYCHHBIE CBOWCTBA Tel H (DU3UYECKUE SBICHUS, HCIOIB3Ys
dbusznueckre BETUYMHBI (TeMIepaTypa, BHYTPEHHSIS DHEPrusi, KOJIMYECTBO TEILIOTHI,
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yaeibHasl TEIIOEMKOCTh BEIIECTBA, Y/EJIbHAs TEIUIOTAa IUIABICHUS, yJElbHAs TEIIOTAa
napooOpa3oBaHus, yAeJdbHas TEIUIOTa CrOpaHHs TOIUIMBA, KO3(PPUIMEHT MOJIE3HOTrO
NEUCTBUS TEIUIOBOM MAalIWHBI, OTHOCUTENbHAS BIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHM
3apsizl, CUJIa TOKA, DJIEKTPUUECKOE HANPSKEHNE, COIPOTUBIIEHUE ITPOBOIHUKA, YIEIbHOE
COIPOTUBJICHHE BEIIECTBA, pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOrO TOKA), MPU OMUCAHUHU
NPAaBWIBHO TPAKTOBATHh (PM3MYECKUN CMBICH HUCIOJb3YyEMbIX BEJIMYUH, OOO3HAUEHUS
U eAUHULBI (DU3MYECKUX BEJIWYUH, HAXOIUTh (POPMYIIbI, CBS3bIBAIOLIME JaHHYIO
Gu3nYecKyl0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKd H3yYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3NYECKUE SIBJICHUS U MPOLECCHI, UCHOJIb3Ys
OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOEHUS BEIECTBA,
IPUHLIMI CYNIEPIO3UINY TOJIEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsia,
3akoH OMa ais ydacTka uenu, 3akoH Jlxoyns-JIeHna, 3aKOH COXpaHEHUs SHEPIuu,
IIPU 3TOM YMETh (POPMYJIUPOBATH 3aKOH U 3alIUChIBATh €I0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3UYECKHE MPOIECCHl M CBOMCTBA TN, B TOM YHWCJIE U B KOHTEKCTE
CUTyalUd  NPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATb  INPUYHUHHO-
CIICZICTBEHHBIE  CBSI3M, CTPOUTh OOBSACHEHHWE W3 1—2  JIOTUYECKMX  IIIaroB
C HCIOJIb30BaHMEM 1—2 H3y4EHHBIX CBOWCTBA (PUBMYECKUX SBICHUH, (PU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelaTh pacueTHble 3a1add B 2—3 JEHCTBUS, UCHOJIb3ysd 3aKOHBI U (HOPMYJIBL,
CBsI3bIBarOLIMe (pU3HUECKUE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4U 3al1ChIBaTh
KpaTKOE YCJIOBHE, BBIABJISTH HEJOCTATOK JAHHBIX JUISl PELICHUs 3a7aud, BBIOMpATh
3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE ISl €€ PELICHMS, IPOBOUTH PAaCUueThl U CPABHUBATH
MOJIyY€HHOE 3HaueHue (PU3HMUECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEHIUTh MPH MOMOIIUA (PUINYECKUX
METO/IOB,  HMCIIOJIb3yd  OINHCAaHME  HCCIEAOBAHMS,  BBIIEIHATH  MPOBEPSIEMOE
NPEANONIOKEHNE, OLICHUBATh IPABWJIBHOCTh IOPSIKA IPOBEIECHUS HCCIEAOBAHMS,
IIPOBOANTH BBIBOJIBI;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUNA WM (PU3HUECKUX
CBOMCTB TeJl (KallWJUIIPHBIE SIBJICHMSI, 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €ro o0bema,
TEMIIEPATypbl, CKOPOCTH MpOLECCa OCTHIBAHUS U HarpeBaHUs MPU U3JIyYEHUU OT I[BETa
u3nydaromed  (MOrjouaromieil)  MOBEPXHOCTH,  CKOPOCTb  WCHAPEHHUsS  BOJBI
OT TEeMIIepaTypbl KUIAKOCTH M IUIOIIAAW €€ IIOBEPXHOCTH, DJIEKTPU3alUs Tel
U B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsA/I0B, B3aUMOJECHCTBUE MOCTOSHHBIX MarHUTOB,
BU3YyaJiM3allisl MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB, JE€ACTBHSI MAarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATENS
MOCTOSIHHOTO TOKa): (OpMyJIUpOBaTh MPOBEPSEMbIE MPEANONOKEHUSA, COOUPATH
YCTaHOBKY U3 MPEJI0KEHHOTO 000PY0BaHMSI, OMMCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH
BBIBOJIBI;

BBIMIOJHATE MpPSAMBIE HW3MEPEHUs TEMIIEPAaTypbl, OTHOCHTEJIBHOW BIIAXKHOCTH
BO3/yXa, CHJIbI TOKAa, HANpsHKEHHUsT C UCMHOJIb30BAaHHEM aHAJIOrOBBIX MPUOOpPOB
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U JIaTYUKOB (PU3UYECKUX BEIIMYMH, CPABHHUBATh PE3YyJbTAaThl H3MEPEHUN C y4yeTOM
3aJJaHHOM a0COIOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOW (PU3MUECKON BEIMUMHBI OT JPYrou
C HCIOJb30BAHUEM MPAMBIX U3MEPEHUN (3aBUCHUMOCTH COMPOTHUBIICHUS MPOBOJAHUKA
OT €ro JIJIMHBI, TUIOIIAU MOMEPEYHOr0 CEYEHHUSI U yIeTLHOI0 COMTPOTURIICHHUS BEIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UAYIIET0 Yepe3 MPOBOJAHUK, OT HAMPSXKEHUST HA MPOBOIHUKE,
HCCIIE0BAHME MOCIEA0BATEIbHONO M MApaUIeIbHOTO COEAUHEHUM IPOBOJHUKOB):
IUIAHUPOBATh MCCIIEAOBAaHUE, COOMPATh YCTAHOBKY M BBITIOJNHATH W3MEPEHUS, CIEHys
MPEJIOKEHHOMY TIIaHy, (PMKCUPOBATh Pe3yabTaThl TOJYYCHHONW 3aBUCUMOCTH B BHJIC
TabUIl ¥ TPaQUKOB, TPOBOIUTE BBHIBOJIBI IO pE3yIbTaTaM MCCIICI0BaHNUS,

IPOBOIUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUUUH (yIeTbHas TEIIOEMKOCTh
BEIIECTBA, COMPOTUBIICHHE MPOBOJHUKA, pab0Ta U MOIIHOCTH JJIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh  M3MEPEHUsl, COOMpPaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys
MPEMJIOKEHHON MHCTPYKIHUH, U BBIYUCIISITh 3HAUEHUE BEJTUYUHBI;

coOmoaTh TpaBuia TEXHUKH O€30MacHOCTH MpH padore ¢ Jab0paTOpHBIM
000pyIOBaHHEM;

XapaKTeprU30BaTh TPUHIIMIBI JEHCTBHUSI M3y4EHHBIX MPUOOPOB W TEXHHUYECKUX
YCTPOUCTB C UCIOIH30BAHUEM UX OMHUCAHUS (B TOM YHCIIE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETp, TapoBas TypOHWHA, aMIepMeTp, BOJBTMETP, CUETUHUK AIICKTPUUECKOU
DHEPTUHU, DIEKTPOOCBETUTEIbHBIE MPHUOOPHI, HArpeBaTeIbHBIE AJICKTPOIPUOOPHI
(mpuMepsI), SIEKTPUYECKUE TMPEAOXPAHUTENN, DIECKTPOMATHHUT, D3JIEKTPOJIBUTATEIh
MOCTOSIHHOTO TOKAa), UCIOJb3Yysl 3HAHUS O CBOMCTBaX (DU3MYECKUX SBJICHUI
1 HeoOXoauMble (PU3NYECKUEe 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 AJIEKTPUUYECKUX IIENEl ¢ MOCIeAOBATEIbHBIM U MapajUIeNIbHbIM COEAUHEHHEM
AJIEMEHTOB, pa3jIndasi YCJIOBHBIC 0003HAYCHUS DIIEMEHTOB AJICKTPUIECKUX IICTICH;

MPUBOIUTH TMPUMEPHI (HAXOAUTh HWH(OOPMAIMIO O MPUMEpax) MPAKTHIECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOM KU3HU [JIs1 OOecreueHus
0€30MacHOCTH TMpH OOpallleHUH C MpudopaMu U TEXHUYECKUMH YCTPOMCTBaMU,
COXPAHEHMS 3I0POBbs U COOJIOICHUS HOPM DKOJIOTMYECKOT0 OBEJCHUS B OKPY>KaIOIIEH
cpene;

OCYHIECTBIIATh MOUCK HHMOpManuu Qu3nueckoro cojaepxanusi B HHTepHeTe,
Ha OCHOBE MMEIOIIMUXCA 3HAHUM U MyTEM CpPAaBHEHUS JOMOJHUTEIbHBIX HNCTOUHHKOB
BBIJICJISITE MH(OpMaIIMIO, KOTOpasl SBISETCA MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TMPU  BBIMIOJIHEHWU YYE€OHBIX 3aJaHUid  HAy4YHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOrOo COAEp)KaHUs, CIPABOYHBIE MAaTEPHUANIbI, PECYpChl CETH
WuTteprer, Bnajerb MNpUEeMaMH KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpa3OBaHUS
uH(OpMAITKN U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;
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CO3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE M KPATKHE YCTHbIE COOOILEHUs, 00001as
UH(GOPMAIMIO M3 HECKOJIbKUX HCTOYHUKOB, B TOM YHCJIE IYOJIMYHO NPEACTABIATH
pE3yIbTaThl IPOEKTHOM WJIM MCCIEAOBATEIBCKOW NESTEIbHOCTH, NMPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYECHHBIA TOHATUWHBIA amnmapar Kypca (HU3UKH, CONPOBOXKIATh
BBICTYIUIEHUE TTPE3CHTALNEN;

OpU BBINOJHEHUH YYEOHBIX MPOEKTOB U MCCIEIOBAaHUN (PU3UYECKUX MPOLECCOB
pacripenensTh 00S3aHHOCTH B TpYMIE B COOTBETCTBUHM C IOCTaBICHHBIMHU 3aJadaMH,
CIICIUTHh 3a BBINOJHEHUEM IUIAaHA JCUCTBUM M KOPPEKTHPOBATH €r0, OLECHHUBATh
COOCTBEHHBIN BKJIaJ] B JEATEIbHOCTh TPYIIbL, BBICTPAaUBaTh KOMMYHHUKAaTHBHOE
B3aMMO/ICCTBUE, MPOSIBIISISI TOTOBHOCTH pa3peliaTth KOH(QIUKTHI.

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

[IpenmetrHble  pe3ynbTaTbl Ha  0a30BOM  ypOBHE  JOJDKHBI  OTPa)kaTh
c(OPMHUPOBAHHOCTDH y 00 YJAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHSATHS: CHUCTEMA OTCUETA, MaTepuaibHas TOYKA, TPAaECKTOPHS,
OTHOCUTEIBHOCTh MEXaHUYECKOrO ABMKEHUS, Aepopmanus (ymnpyras, MmiacTUyecKas),
TpPEHHE, HEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KH, HEHTP TSKECTH,
a0COJIFOTHO TBEPAOE TEJIO, LIEHTP TSAKECTU TBEPAOIO TeJla, paBHOBECHE, MEXaHUUECKUE
Kosie0aHusl U BOJIHBI, 3BYK, MH(Pa3BYK M YJIbTPa3BYK, 3JIEKTPOMATrHUTHBIE BOJIHBI,
IKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb M JadbHO30PKOCTb, CIIEKTPHI
UCITyCKaHUsl W TOrJIOLIEHUus, anbda-, OeTa- U raMMa-u3JydeHHs, U30TOIbI, sjiepHas
HHEPreTUKa;

pa3nuyarh sBJIeHUs (PaBHOMEPHOE W HEPABHOMEPHOE MPAMOJIMHENHOE TBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE JIBIXKEHHE, CBOOOIHOE MaIeHUE TeJ, pAaBHOMEPHOE
JIBIDKEHUE TI0 OKPYXHOCTH, B3aUMOJEWCTBHE TE€J, PEAKTUBHOE JBH)XXECHHE,
Kosie0aTebHOe JABIDKEHHE (3aTyXalollue W BBIHYKICHHBIE KOJEOAaHMs), PE30HAHC,
BOJIHOBOE JIBDKEHHE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE PACIPOCTPAHEHUE, OTPAXKEHNE
U [IPEJIOMJICHUE CBETA, MTOJTHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pa3JIoKeHUE OeIoro cBera
B CIEKTP M CJIOXKEHHUE CIIEKTpaJbHbIX IIBETOB, IUCIIEPCHUS CBETA, €CTECTBECHHAs
PaOaKTUBHOCTH, BOBHUKHOBEHHE JIMHEWUATOT0 CIEKTPa U3JTy4ECHHS) IO ONTUCAHUIO UX
XapaKTEepHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMNX JTaHHOE (PU3NYECKOe
SIBJICHUE;

pacrno3HaBaTh MNPOSBIECHNUE H3YYEHHBIX (PU3MUYECKUX SBJICHUN B OKPY/KAIOIIEM MUPE
(B TOM uncne (pusnveckue sIBJICHUS B MIPUPOJE: MPUIUBBI U OTJIUBBI, IBH)KEHHE TUIAHET
CoIHEeYHOH CUCTEMBI, PEaKTUBHOE JABUKEHUE KUBBIX OPraHW3MOB, BOCIIPHUITHE 3BYKOB
KUBOTHBIMM, 3€MIICTPSICEHUE, CEWCMHMYECKHE BOJHBI, I[yHaMH, 3XO0, I[BETa Tell,
ONTUYECKUE  SIBJIGHUS B  MpupoAe, OHojoruueckoe  JAecTBHUE€  BUIUMOTO,
yIbTpadroNIeTOBOIO M PEHTTEHOBCKOTO W3JIYUYCHHH, €CTECTBEHHBIN paJHMOaKTHBHBIN
($oH, KOCMHUYECKHE JIyUH, PaJO0aKTUBHOE U3Iy4€HHE MPUPOTHBIX MUHEPAJIOB, JeiCTBHE
paZiMOaKTUBHBIX M3JIyYEHUU Ha OpraHu3M 4YeJlOBeKa), IpU ITOM [EPEBOJIUTH
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MPAKTUYECKYIO 3a/ladyy B y4eOHYIO0, BBIIETSATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3HYECKUX SBJICHUI;

ONMCHIBATh WM3YYCHHBIE CBOWCTBA TeN W (DU3WYECKUE SBIICHHS, HCIOIB3YS
bu3nYecKre BEIMYWHBI (CPeIHSISI ¥ MTHOBEHHAs CKOPOCTh Tejla TIPH HEPaBHOMEPHOM
JBIDKEHUHN, YCKOPEHHE, TEepPeMEIICHHEe, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHS, CHJa
YIIPYTOCTH, CUJa TSHKECTH, YCKOPEHUE CBOOOTHOTO MaJeHus, BEC Tella, UMITYJIbC Tea,
UMITYJIbC CHJIbI, MEXaHW4Yeckas paboTa M MOIIHOCTh, MOTCHI[MAJIbHAS DHEPrusl Tea,
MOJIHSITOTO HAaJl TMOBEPXHOCTHIO 3E€MJIM, MOTCHIMAIbHAS DHEPrUs CXKATOM TPYKUHBI,
KHHETHYECKasi SHEPTUs, MOTHAsI MEXaHNYeCKasi SHEPTUsl, IEPUO U 4acToTa KoJeOaHuii,
JUIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, ITOKA3aTelb
NPEJIOMJICHUS] CpPEeJbl), MPU OMMCAHUM TPABUIIBHO TPAKTOBATH (DU3MUECKUN CMBICIT
UCIOJIb3YEMbIX BEIMYMH, OOO03HAUEHUS U €IUHUIBI (DU3NYECKUX BEJIMYMH, HAXOJUTh
(bopMyJIbl, CBS3BIBAIOIINME AAHHYIO (DPU3MYECKYIO BEIMYMHY C JIPYTUMHU BEIMUYUHAMM,
CTPOUTH TpadMKN U3YUYECHHBIX 3aBUCUMOCTEN (PM3UUYECKUX BEIUYMH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PM3WUYECKHUE SBJICHUS WU TPOIECCHI, HCIIONB3YS
3aKOH COXpPaHEHHWs SHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHITUI CYMEePIO3UIIAN
CWI, TPUHIHUN OTHOcUTenbHOCTH [ammmes, 3akoHbl HpOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3aps0BOTO
M MacCOBOI'O YHCEN MpU SJAEPHBIX PEAKIUAX, MPU ITOM (POpMyIHMpoBaTh 3aKOH
U 3aIlUChIBATh €r0 MaTeMaTUYECKOE BhIPAKEHUE;

OOBSCHATHh (PU3UYECKHE TIPOIECCHl U CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyalluid  TPAaKTUKO-OPUECHTUPOBAHHOTO  XapaKTepa:  BBISBIATH  MPUYHHHO-
CIICICTBCHHBIE  CBSI3W, CTPOWTH OOBSICHCHHME W3 2—3  JIOTUYECKWX  IIIaroB
C HCIOJIb30BaHUEM 2—3 H3yYEHHBIX CBOWCTBA (U3MYCCKUX SBICHUH, (PU3NICCKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacyeTHblE 3a/ladyd (ONMUparolIHecss Ha CHUCTEMY W3 2—3 ypaBHEHHIN),
UCIIOJIb3Ys 3aKOHBI M (hOPMYIIBI, CBS3BIBAIOIINE (DM3MYECKUE BEIMYMHBI: HA OCHOBE
aHaJIM3a yCIIOBUS 3a/1aud 3aMHChIBATh KPATKOE YCIOBHUE, BBISIBISATH HEIOCTAIOIIUE WIIH
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYIBI, HEOOXOIUMEBIE JJIsl PEIICHHS,
MPOBOUTH PACUETHI U OLICHUBATH PEATUCTUYHOCTD TOJYYEHHOI'0 3HaUCHUS (PU3NYECKOMN
BEJIMYMHBIL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE€ MOXHO PEHIUTh MPH MOMOIIU (PU3NYECKUX
METOJIOB,  HUCIIOJIb3yd  OINHCAHME  WCCIEAOBAHUS,  BBIICHSATH  MPOBEPSIEMOE
MIPEIONIOKEHNEe, OICHUBATh IPABMIIBHOCTh TIOPSIKA TIPOBEICHUS HWCCICIOBAHUA,
MIPOBONTH BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHHUI U OIBITOB;

MIPOBOAUTEL OMBITHI 110 HAOMIOACHUIO (U3WYECKHX SIBJICHUN WM (PU3NIECKUX
CBOMCTB Ten (M3ydeHHWe BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS DSHEPTUH,
3aBHCHMOCTD MEepHOJIa KOJIeOaHU MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU
NPYXKUHBI M HE3aBUCUMOCTh OT aMIUIMTYJbl MallbIX KOJeOaHu#, NpSIMOIUHEHHOE
pacTpoCTpaHeHHE CBETa, pa3JIOKeHHE Oeoro cBeTa B CHEKTP, W3YUYCHHE CBOWCTB
M300paXeHUsl B TJIOCKOM 3€pKajie U CBOWCTB M300paKEHHs MpeaAMeTa B COOMparoIieit
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JMH3€, HAOII0ACHNE CIJIOUIHBIX U JIMHEHYAThIX CIIEKTPOB U3IYyUEHUS): CAMOCTOSTEIbHO
coOMpaTh YCTaHOBKY M3 M30BITOYHOIO Habopa 0OOpYyJOBaHMsI, ONUCHIBATH XOJ OIbITa
U €T0 pe3yNbTaThl, (HOPMYITUPOBATH BHIBOJIBI;

MIPOBOJIUTH TIPU HEOOXOJMMOCTH CEPHUIO MPSIMBIX U3MEPEHUN, OTPEACTSs CpeaHee
3HaYEHUE U3MEpsAEeMON BeNUYUHBI ((POKYCHOE pacCTOSIHUE COOMpAIOIIeld JHMH3bI),
00OCHOBBIBATH BBIOOP cItOcO0a M3MepeHus (M3MEPUTETHLHOTO TPUOOpa);

IPOBOJUTH MCCIIEOBAHNE 3aBUCUMOCTEN (PU3MUECKUX BETMUHMH C UCIIOIb30BAaHUEM
OpSMBIX U3MEPEHUH (3aBUCUMOCTD MTYTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JIBUKCHHUU
0e3 Ha4aJIbHOM CKOPOCTH, MepHoja KojaeOaHuii MaTeMaTHueCKOr0 MasiTHUKA OT JITMHbI
HUTH, 3aBUCHMOCTH yIJIa OTPAKEHHS CBETa OT yIja MaJeHUus U yria MpeioMJICHUs
OT yrjia MajeHusl): IUIaHUPOBaTh UCCIIEI0OBAHUE, CAMOCTOSATEIBHO COOMpATh YCTaHOBKY,
(uKCHUpOBaTh PE3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MUECKMX BEIWYMH B BUJE
TaOJIUL ¥ rpaQUKOB, MPOBOJUTH BBIBOABI IO PE3YJIbTaTaM MCCIEI0OBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHMs] (PU3MUECKUX BEIMYMH (CpPENHSAsI CKOPOCTb
¥ YCKOPEHHE TeJja MPH paBHOYCKOPEHHOM ABM)KEHUHU, YCKOpPEHHE CBOOOAHOIO MaICHuUs,
KECTKOCTh TMPYXKHUHBI, KOIPOUIMEHT TPEHHUS CKOJBKEHUSA, MEXaHW4yeckas padora
U MOIIHOCTh, YacTOTa W TMEpHOJ KoJeOaHWH MAaTeMaTH4YeCKOro M MPYKMHHOTO
MasiTHUKOB, ONITUYECKAs CUJIa COOMPAIOIEeH JTMH3BI, PaAHOAKTUBHBIN (DOH): TITAHUPOBATH
U3MEpEHUsI, cOOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATE H3MEPEHMUS,
cliefysl penIoKEeHHON UHCTPYKLIUHU, BEIYUCIISTh 3HAUEHUE BEJIMUMHBI U aHATU3UPOBATh
NOJTy4EHHBIE PE3YyJIbTaThl C YIETOM 3aJJaHHON MOTPEUTHOCTH U3MEPEHMIA;

coOrofaTh MpaBWia TEXHUKM O€30MacHOCTH Mpu padore ¢ JabopaTOpHBIM
000py/I0BaHUEM;

pa3nuyaTh OCHOBHBIC MTPU3HAKU M3YUCHHBIX (U3UUYECKUX MOJIEIICH: MaTepraibHas
TOYKa, aOCOJIOTHO TBEPIOE TEeNO0, TOYCHYHBIH WCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IUTaHETapHas MOJIEeb aTOMa, HYKJIOHHAsl MOJIETIb aTOMHOTO SIpa;

XapaKkTepU30BaTh MPHUHIUMBI ACHCTBUS H3YyYCHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOWMCTB C HCHOJb30BAaHHMEM HX ONUCAaHUS (B TOM YHCIE: CIUIOMETP, JATUUKH
MIOJIOXKEHUSI, PACCTOSIHUSI M YCKOPEHHUSI, paKeTa, HX0JIOT, OYKH, MIEPUCKOII, (hoToarmapar,
ONITUYECKUE CBETOBOJIbI, CHEKTPOCKOI, J03UMETP, KaMmepa BuibcoHa), ucnonb3ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHUM M  HEOOXoquMmble (hU3HUECKUE
3aKOHOMEPHOCTH;

UCMOJb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKHX MPOIECCOB MPU PEHICHUU
y4eOHO-TIPAKTUUECKUX 3a/1ad, ONTHYECKHE CXEMBbl I TOCTPOSHHUs H300pakeHUi
B TUTOCKOM 3€pKaJie ¥ COOMpAIOIIeH JINH3E;

OPUBOJIUTH MPUMEPHl (HAXOAWTh HH(POPMALMIO O MIPHUMEpPAx) MNPAKTUYECKOIO
UCIOJb30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOM >KM3HU [UIsI oOecreueHus
0€30MacHOCTH TMpH OOpallleHUuH C MpUOOpaMU U TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUS 310POBbs U COOIIOACHNS HOPM SKOJIOIMUECKOr0o MOBECHUS B OKPY KatoIei

cpene;

29



®enepanbHas pabouas mporpamma | Gusnka. 7—9 kmacce (6a30BbIid YPOBEHb)

OCYIIECTBIIATh MOUCK MH(popMmaruu B MHTepHETE, caMOCTOSTENBHO (HOPMYIUPYs
MOMCKOBBI 3alpoC, HAXOAWUTh IIyTH OIPEAEICHUS JTOCTOBEPHOCTH IOJYy4YEHHOU
nH(pOpMalK Ha OCHOBE UMEIOIINXCS 3HAHUH U JOTOJHUTEIBHBIX HCTOUHUKOB;

WCIOJIb30BaTh TMPU  BBINOJIHEHUU YYEOHBIX 3alaHUNl  HAyYHO-TIOMYJISPHYIO
JUTEpaTypy, CIpPaBOYHbIE MaTepHUasbl, pecypchl ceTh WHTepHeT, BIaAeTh MpUEeMaMU
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpazoBaHus HH(DOpMAIIUK U3 OJHOU 3HAKOBOU CUCTEMBI
B IpYT'y10,

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHOpMaIM W3 HECKOJIbKUX WCTOYHUKOB, MYOIMYHO TMPEACTABIATH PE3yIbTaThl
MPOEKTHON WJIA UCCIIEA0BATEIBCKOMN JIEATEIIbHOCTH, IPH 3TOM I'PaMOTHO MCIOJIb30BATh
W3YYCHHBI TOHATHIHBIA anmapaT HU3y4aemMoro paszziena (U3UKA U COIMPOBOXKAAThH
BBICTYIIJIEHUE TIPE3EHTAIMEN C y4ETOM 0COOCHHOCTEN ayIUTOPUU O0yUaIOIIUXCS.
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7 KIIACC
Ne HanmenoBanue KomuuectBo | [Iporpammuoe coaepkanue |  OCHOBHBIE BUJIbI IEATETLHOCTH 00y4YarOIIMXCS
/1 pa3zielioB U TeEM 4acoB

yu4eOHOT0 TIpeIMeTa

du3uKa U ee PoJib B MO3HAHUM OKPYKAIOIIEro MUPA

1.1 | ®usuka — Hayka 2 ®dusnka — Hayka o Ipupojie. | BeisiBieHue pa3nuuuii Mexay pu3ndecKuMu
0 IMPUPOJE SIBrieHust mpupokL. Y XMMUYECKMMH ITPEBPALICHUSIMH.
dusnyueckue ABICHUS: PacnioznaBanme n knaccudukanms Gu3nIecKux
MEeXaHN4YeCKHUE, TeNJIOBbIC, | ABJICHUMN: MEXaHUYECKUX, TCIIOBBIX,
BJIEKTPUYECKHUE, AJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbLIE, CBETOBEIC, Hab6mtonenue u onvcanue GU3nyecKux siBJICHUN
3BYKOBBIEC
1.2 | ®uznueckue 2 dusnueckre BEIMINHEL. OrnpenenieHue UEHbI ICJICHUS Kb
BEJIMUMHBI Nsmepenune pusnyueckux HM3MEPUTEIHHOTO IIPHOOpA.

BeJIMUUH. Pu3nyeckue
npuoopsl. [lorpemHocTh
U3MEpEHU N
MexayHapoiHasi cucTema
SIUHMI]

N3MepeHne MTMHENHBIX Pa3MEPOB TEI

Y IIPOMEKYTKOB BPEMEHU C YUETOM
ITOTPELIHOCTEN.

N3mepenre 00beMa KUJIKOCTH U TBEPAOIo Teja.
N3mepenune tremnepaTypsl Ipy TOMOIIU
YKAJIKOCTHOI'O TEPMOMETPA U JaTYUKa
TEMIIEPaTyphI.

BrinosniHeHME TBOPUECKHUX 3aJaHUM 110 TTIOUCKY
CIOCOOO0B U3MEPEHUST HEKOTOPBIX (PU3UUECKUX
XapaKkTEPUCTUK, HAIPUMEDP, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, POBOJIOKA), YIaTICHHbBIX
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00BEKTOB, OOJIBIINX PACCTOSIHUI, MaJIbIX
MPOMEXYTKOB BpeMeHu. O0CyxaeHne
IpeayIaraeMpIX CIoco0oB

1.3. | EcrecTBeHHO- 2 Kak ¢usuka u qpyrue BoiaBrkeHne TUNoTe3, 00bSICHIIOUUX MPOCTHIE
HaY4YHBII METOA €CTECTBEHHBIE HAYKU SABJICHUS, HAIIPUMED:
MTO3HAHUS U3Y4aroT NPUPOAY. — [MOYEMY OCTAHABJIMBACTCS JBUKYLIEECS
EcrecTBeHHO-HAy4YHBIN 10 TOPU30HTAJILHOM ITOBEPXHOCTH TEJNO;
METOJ TO3HAHMSL: — [I0YEMY B KapKyIO ITIOrOJly B CBETJION OJEKIIE
HaOJr0JIEHNE, TOCTAHOBKA MPOXJIAJHEN, YeM B TeMHOM. [Ipeanoxenue
Hay4HOT'0 BOIIPOCA, CIOCOOOB MPOBEPKU TUIIOTE3.
BBI/IBMOKCHUE TUIIOTES, IIpoBeneHne uccaenoBanms Mo MPOBEPKE KAKOM -
HKCIIEPUMEHT I10 MPOBEPKE | MO0 TUIOTE3bI.
TUIOTE3, OOBSICHEHNE [TocTpoenue npocTeriux Moaene puandeckux
Ha0JII01aeMOT0 SIBJICHUSI. SIBJICHUH (B BUJI€ PUCYHKOB WJIM CXEM ), HAIPUMEP
Onucanue puznuecKux MaJICHUE MPEIMETA; TPSIMOJIMHENHOE
SBJICHUH C TTOMOIIBIO pacnpoCTpaHEHUE CBETA
MoOJeJIen
Htoro no pazneny 6

HepBOHaqaﬂmee CBCACHHUA

0 CTPOCHMH BEIIECTBA

2.1

CrpoeHue BelecTBa

1

CrpoeHue BellecTBa:
aTOMBbI U MOJIEKYIIBI, UX
pasmepbl. OMbITHI,
JI0Ka3bIBAIOIINE
IUCKPETHOE CTPOCHHE
BEIIECTBA

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

Ornenka pa3MepoB aTOMOB U MOJIEKYJI

C UCMOJb30BaHUEM (oTorpaduii, moaydeHHbIX
Ha aTOMHOM CHUJIOBOM MHKpockore (ACM) —
naboparopHas padora 1o teme: «O1eHKa
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JTMaMeTpa aToMa METOJIOM PSIIOB
(c ucnonibzoBanuem otorpaduii)».
Ornpenenenne pa3MepoB MajlbIX Tell

2.2 | JIBmxeHue
U B3aUMOJEUCTBUE
YaCTHI] BEIISCTBA

JIBU>KEHHE YaCTHII
BemecTBa. CBsI3b CKOPOCTH
JIBI>KCHUS YaCTHIL

C TEMIEPATypOu.
bpoyHoBCKOE 1BHXKEHMUE,
auddysus.
B3anmoneiictBue yacTuig
BEILECTBA: IPUTSIKCHHE

U OTTAJIKUBAHUE

HaGmronenue u 00bsicHeHuE OPOYHOBCKOTO
JIBUKEHUS U sBIIeHUs TudPy3un.

[IpoBeneHne u 0ObSICHEHHE OIBITOB

110 HaOJIIOAEHUIO TEIJIOBOTO PacIIMPEHUs Ta30B.
[IpoBenenue u 00BICHEHNE ONBITOB

110 OOHAPYKEHUIO CUJI MOJIEKYJIIPHOTO
MPUTSHKEHUS U OTTAJIKUBAHUS

2.3 | Arperarssie
COCTOSIHMS BEI[ECTBA

ArperatHble COCTOSTHUS
BEILIECTBA: CTPOEHHUE I'a30B,
KUIKOCTEN U TBEPBIX
(KpucCTaUIMYECKUX) TE.
B3anmocss3b mexay
CBOMCTBAaMU BEILIECTB

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

Onucanue (C UCIOJIb30BAHUEM TTPOCTHIX
MOJIEJIeH) OCHOBHBIX PAa3IU4Yuil B CTPOCHUU T'a30B,
KHUIKOCTENU U TBEPHABIX TEI.

OO0BsIcCHEHNE MAJION CKUMAEMOCTH KUIKOCTEN
Y TBEPJIbIX T€Jl, OOJBIION CKUMAEMOCTH T'a30B.
OObsicHeHnE coXpaHeHHs (OPMBI TBEPIBIX TEI
Y TEKYYECTHU KUJIKOCTH.

IIpoBeneHue ONbBITOB, TOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUU BOJIbI YACTHUIIbI HAXOATCS
B CpEHEM Jlalibllie APYT OT JIpyra (IIIOTHOCTh
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 B3aMM OIeCTBHE TeJl

3.1 | Mexannueckoe 3 Mexannueckoe nBuxeHue. | MccnenoBanme paBHOMEPHOIO IBUKEHUS,
JIBUYKEHUE PaBHOMEpHOE OIpE/IeJICHUE €ro MPU3HAKOB.
Y HEPaBHOMEPHOE HaOmronenne HepaBHOMEPHOTO IBUYKEHUS
neuxeHue. CKopocTb. Y ONPEEIICHUE €ro0 OTIIMYHUIA OT paBHOMEPHOTO
CpenHsis CKOPOCTh JBHOKCHUS.
[P HEPAaBHOMEPHOM OnpeneneHue CKOPOCTH PaBHOMEPHOIO
IBWO>KeHUU. Pacuer nmytu JBWOKEHUS (LIapuKa B KHUAKOCTH, MOJEIN
U BPEMEHU JIBHXKEHUS AJIEKTPUYECKOI0 aBTOMOOWIIA U T.J.).
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS
OpycKa WM IapyuKa M0 HaKJIOHHOM TIOCKOCTH.
Pemenue 3ana4 Ha ornpeeneHue NyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOT'O JIBM)KEHMUSI.
AHanu3 rpauKoB 3aBUCUMOCTH MMYTH U CKOPOCTH
OT BpEMEHU
3.2 | Muepuns, macca, 4 SBnenuie unepuuu. 3akoH | OObSICHEHHE U POTHO3UPOBAHUE SIBJICHUIA,

IIJIOTHOCTbD

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

C KOJIMYECTBOM MOJIEKYJI

B eJUHUIE 00beMa
BEIIECTBA

00YCIIOBJICHHBIX HHEPITUCH, HAIIPUMED, YTO
MIPOMCXOUT MPH TOPMOKCHHUH HITH PE3KOM
MaHEBpE aBTOMOOWUJIS, TOYeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABUKEHUE Ha BEIOCHUTICIIE
WJIA CaMOKaTe U T. .

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

Pemenue 3amad Ha ornpeesieHue Macchl TeJa, €ro
00BbEMA U INIOTHOCTH.
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IIpoBeneHne u aHaInu3 ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJIa OT €r0 MaccChl

IIpY B3aUMOJECHUCTBUU TEIL.

N3mMepenre Macchl Tena pa3auyHbIMU CIIOCOOaMHU.
Ornpenenenne IOTHOCTH TeJIa B pe3yJIbTaTe
U3MEpPEHHUs ero Macchl U 00beMa

3.3

Cuma. Buabe cun

14

Cuna Kak xapakTepuCTHUKa
B3aUMOJEUCTBUS TEII.
Cwuna ynpyrocty v 3aK0H
I'yka. U3mepenune cuiibl

C IMIOMOIIBIO TUHAMOMETPA.
SIBaeHME TATOTEHUS U CHUIa
TskecTH. Cuna TSKeCTU
Ha IPYTUX IUIaHETaX.

Bec tena. HeBecomocTs.
CrnoxxeHue cuil,
HAMPABJIECHHBIX 110 OAHON
MIPSAMOM.
PaBHoxevicTByromas cui.
Cuna tpenusd. Tpenue
CKOJIb)KCHUS M TPEHUE
nokost. Tpenue B npupoie
1 TEXHUKE

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

N3yuenue cuibl ypyroctu.

HccrnenoBanne 3aBUCUMOCTH CHUJTBI YIIPYTOCTH

OT YJIMHEHHUS PE3NHOBOTO ITHYpa WIIH MPY>KUHBI
(c mocTpoeHnueM rpaduka).

AHanmm3 MPaKTUYECKUX CUTYAIUH, B KOTOPBIX
MIPOSIBIISICTCS IEUCTBUE CUITBI YIIPYTOCTH
(ynpyroctb mMsiya, KpOCCOBOK, BETOK J€peBa

U Jp.).

AHanu3 cuTyaluil, CBI3aHHbBIX C ABJICHUEM
TATOTCHHUS.

OOBsicHeHHE OPOUTATLHOTO JBUXKCHUS TIJIAHET

C MICTIOJIb30BAaHHUEM SIBJIICHHSI TSATOTEHUS U 3aKOHA
WHEPIIIH.

W3mepenne Beca Tena ¢ MOMOIIBIO THHAMOMETpA.
O6ocHOBaHUE ATOTO CI0co0a U3MEpPEHUSI.
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Anamms u MOJCIUPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCHEepUMEHTAIBHOE NIOJIyY€HHE ITPaBHIIa
CJIOXKEHHsI CUJI, HAIIPABJIEHHBIX BJIOJIb OJHOU
MIPSIMOM.

Ornpenenenne BETMYMHBI PAaBHOACHCTBYIOIIEH
CHIL

N3y4yeHne cuiibl TPEHUS CKOJIBKEHUS U CUJIB
TPEHUS I1OKOS.

HccenenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

OT CWJIBI AABJICHUS U CBOMCTB TPYILIUXCS
ITOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTYALNH, B KOTOPBIX
IIPOSIBIISIETCA IEVCTBUE CUJIBI TPEHMUS,
UCHOJIb3YIOTCS CIIOCOOBI €€ YMEHBIICHUS

WM YBEJIMYEHMS (KaTaHUE Ha JIbDKAaX, KOHbKaX,
TOPMOKEHUE aBTOMOOWJIS, UCTIOIb30BaHHE
MOAIINITHUKOB, TUIABAHUE BOAHBIX )KUBOTHBIX
U Jp.).

Pemenue 3a1au ¢ ucnosnp30BaHUEM (POpPMYI
IUISL pacueTa CHJIbI TSKECTH, CUJIbI YIIPYTOCTH,
CUJIbI TPEHUS

Htoro no pazneny

21

/laBjieHre TBEPABIX TeJl, KMAKOCTEH U Ira3oB

4.1

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

3

Hasnenue. CriocoObl
YMEHBIICHUS U YBEIUYCHUS
naBjcHus. /aBieHue rasa.
3aBHUCHUMOCTH JIaBJICHHUS

Amnanu3 u 00BSICHEHHE ONBITOB H MMPaKTHYCCKUX

CHUTYaITNi, B KOTOPBIX TPOSBIISIETCS CHJIA
TaBIICHUSI.
O6ocHOBaHUE CITOCOOOB YMEHBIIICHUS
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rasa ot oobema,
TeMIIEpaTyphl.
Ilepenaua naBineHus
TBEPJIBIMHU TEJIaAMH,
JKMJIKOCTSIMU M Ta3aMHU.
3akon Ilackamns

U YBEJIIMYCHUS JaBIICHHUS.
W3y4yeHne 3aBUCUMOCTH JIaBJICHUS T'a3a

0T 00beMa U TeMIepPaTyphI.

N3ydenue ocobeHHOCTE Tepeaadn JaBIeHus
TBEPBIMU TEJIAMH, KHJIKOCTSIMH U ra3aMHu.
O6ocHOBaHUE PE3YJIBTATOB OMBITOB
0COOEHHOCTSIMH CTPOSHUS BEIIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSHUSX.
DKCIepUMEHTAITbHOE JI0KA3aTeNbCTBO 3aKOHA
Ilackans.

Penrenue 3a1a4 Ha pacder JaBICHUS TBEPIOTO
Tena

4.2

JlaBiieHHE KUIKOCTH

3aBUCHUMOCTD JaBJICHUS
KUJKOCTU OT TJTYOUHBI.
[THeBMaTUUeCKHE MAIIMHBI.
I'mppocratnueckui
napanokc. Coobmaronuecs
cocynsl. ['mapaBnmnueckue
MEXaHU3MbI

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

Hab6monenre u o0bsICHEHHE THAPOCTATHYECKOTO
napajiokca Ha ocHOBe 3akoHa [lackansi.
N3ydenune cooOmarmmuxcs Cocy10B.

Pemenue 3a1a4y Ha pacueT AaBICHUS KUJIKOCTH.
OOBsicCHeHHE TPUHITUIIA ICUCTBUS
TUJIPABIMYECKOI0 IIPECCa, MTHEBMATUUECKUX
MaIIIH.

AHanu3 1 00bSICHEHHE MPAKTUYECKUX CUTYALIH,
JEMOHCTPUPYIOIIHNX MPOSIBJICHUE TaBICHUS
KUJIKOCTHU U 3aKoHa [lackais, Hanpumep
MIPOIIECCOB B OPraHU3Me MpH ITyOOKOBOTHOM
HBIPSIHU U
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4.3 | AtmochepHoe Atmocdepa 3emiu DKCIEpUMEHTAIbHOE 0OHAPYKEHUE
JABJICHUE U aTMoc(epHOe 1aBlieHHE. | aTMOC(EPHOro JaBICHHUS.
[TpuunHel cymecTBoBaHUs | AHaJIM3 U OOBSCHEHUE OIBITOB U IPAKTUYECKUX
BO3/IYIITHOM 000JIOUKHU CUTYAaIi, CBSI3aHHBIX C JICHCTBUEM
3emun. OnbIT Toppuyennu. | atMochepHOro 1aBJICHUS.
N3mepenue atmochepHoro | OObACHEHHE CYILIECTBOBAHUS aTMOC(eEpbI
JIaBJICHMSI. 3aBUCUMOCTD Ha 3eMJIe U HEKOTOPBIX IIJIaHETaX UIIU €€
aTMOC(EepHOro AaBJIECHUS OTCYTCTBUS Ha ApYyrux maHerax u JlyHne.
OT BBICOTHI HaJl YPOBHEM OOBbsacHeHne N3MEHEHUS TUIOTHOCTH aTMOC(EPHI
Mops. [Ipudopsr C BBICOTOM M 3aBUCUMOCTH aTMOC(hepHOro
IUTSL ©3MEPEHUS JABJICHHSI OT BBICOTHI.
aTMOoc(epHOro AaBJICHUS Pemenue 3anau Ha pacueT arMoc(hepHOro
JIaBJICHMUS.
N3yuenue ycrpoiicTBa 6apomeTpa-aHepoua
4.4 | JleiictBue JleficTBUE )KUAKOCTH U raza | DKCIIEpUMEHTaIbHOE OOHApYKEHUE AEUCTBUS

KHUIKOCTHU M ra3a
Ha MOr'py’KCHHOC
B HUX TCJIO

Ha TIOTPYKEHHOE B HUX
TeJ10. BelTankuBaromas
(apxuMenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Tei.
BoznyxoruiaBanue

KUJKOCTHU U T'a3a Ha MOTPY>KEHHOE B HUX TEJIO.
OrnpenenieHre BHITAIKHMBAIOIIEH CHITHI,
JNEHUCTBYIOIIEHW Ha TEJIO, ITOIPYKEHHOE

B )KUJKOCTb.

[IpoBeneHre u 0OCYXI€HHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITUIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT 00beMa MOTrpy>KEHHOMN

B KMJIKOCTh YaCTH T€ja M OT INIOTHOCTH
JKUIKOCTH.

lIposepka nezasucumocmu 8blmanxkusaroujeu
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Cubl, Oelicmeayroujeli Ha mejio 8 HCUOKOCmU,

om maccvl med.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE

0T 00beMa MOTPYKEHHOM B >KUJIKOCTh YacCTH Tela.
Pemenue 3ama4 Ha MpUMEHEHHE 3aKOHA
Apxumena v yCIIOBUS TUIaBaHUS TEJI.
KoncrpynpoBanue apeomerpa

WA KOHCTPYHPOBAHHE JIOIKH U OMPEIEIICHUE e¢
IPy3010TbEMHOCTH

Htoro no pazneny

21

Pabora u MOIIHOCTH. DHEPrus

5.1

Pabora n MOIIHOCTD

Mexanuueckas pabora.
MomtHoCTE

DKCNEPUMEHTAIBHOE ONPEACICHUE
MEXaHUUYECKOW pabOThI CUIIBI TSAKECTH

MPU MTAJCHUU TEJIA U CUJIbI TPEHUS

IIPU PABHOMEPHOM IEPEMEIICHUHN TEJIA

10 TOPU30HTAIIBHON TOBEPXHOCTH.

Pacuer MomHoCTH, pa3BUBAEMON ITPU MOABEME
10 JICCTHMIIC.

Pemenue 3a1a4 Ha pacyeT MEXaHUYECKOU pabOThI
1 MOIIIHOCTH

5.2

HpOCTLIG MCXaHHM3MBI

[IpocTbie MEXaHU3MBI:
pbIuar, OJI0K, HaKJIOHHas
IOCKOCTh. [IpaBuio
paBHOBECHS pblyara.
[Ipumenenue nmpasuia
paBHOBECHS pbluara

K OJI0Ky. «3050TO0C

OrnpenienieHre BBIMTPHIIIA B CHIIE IPOCTHIX
MEXaHHU3MOB Ha MPUMEpE pbluara, MoABHKHOTO

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

B Pa3JIMUYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSX,
HCIIOIb3YEMBIX B OBITY U TEXHHUKE, a TAaK)KE
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npaBuiio» Mexanuku. KI1/]
MIPOCTBIX MEXaHU3MOB.
[IpocThie MEXaHU3MBI

B OBITY U TEXHUKE

B JKMBBIX OpPraHU3Max.

DKCNEepUMEHTaIBHOE JJOKA3aTEILCTBO PABEHCTBA
padoT MpY MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Onpenenenne KIIJ{ HaKTOHHOM MJIOCKOCTH.
Pemenue 3a1a4 Ha npyUMEHEHUE MTPaBUIA
paBHOBecHs priuara v Ha pacuet KIIJ]

5.3 | Mexannueckas 4 MexaHnnueckast JHEpIusl. DKCNEPUMEHTAILHOE OINPEAEIICHUE U3MEHEHUS
HEPrusl Kunernueckas KMHETUYECKOW U MOTEHLUAIbHON YHEPIUH TENA
Y MOTEHIMAJIbHAS SHEPTHS. | IIPU €r0 CKaThIBAHUM 110 HAKJIIOHHOM IUIOCKOCTH.
[IpeBpamienue onHoro Buaa | @opMyaupoBaHUE Ha OCHOBE UCCIIEIOBAaHUS
MEXaHUYECKOW IHEPTUU 3aKOHA COXPAaHEHUSI MEXaHUYECKOU dHEPruu.
B IPyrou. 3aKOH OO0cyxaeHue rpaHul TPUMEHUMOCTH 3aKOHA
COXPaHEHHUS YIHEPTUU COXPAHEHMS SHEPTUH.
B MEXaHUKE Peenue 3a1a4 ¢ HCMOIb30BAaHUEM 3aKOHA
COXPAaHEHMS SHEPTUU
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME
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8 KIIACC
No HaumMenoBanue KomunuectBo | I[Iporpammuoe copepkanvue | OCHOBHBIE BUJIBI ACSITEIILHOCTH 00 Yy4arOITUXCS
n/m pa3lielioB U TEM 4acoB
y4eOHOI0 ImpeaMeTa
TemioBbie ABJICHUSA
1.1 | Ctpoenue u cBOICTBa 7 OCHOBHbBIE TTOJIOKEHHUS HabGnronenue u nHTEpIIpeTaIs OMbITOB,

BCIICCTBA

MOJIEKYJISIPHO-KUHETHYECKON
TEOPHUH CTPOCHHUSI BELIECTBA.
Macca u pa3mepsl aTOMOB

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

Mopenu TBEpAOro, )KUAKOTO
U Ta3000pa3HOr0 COCTOSIHUM
BEILIECTBA.
Kpucranmmueckue

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

Y KaNWUISIPHbIE SBJICHUS.
TernnoBoe pacmupenue

U CKaTHe

CBUICTEIbCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUH BEUIECTBA: ONBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEIIECTB B BOJE.

Petienue 3aa4 mo o1eHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €AMHUIE 00beMa
BEIIECTBA.

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

Orenka yoeIuTeTbHOCTH 3THX 000CHOBAHUH.
OObsicHeHUEe OPOYHOBCKOTO JIBUXKEHUS, SIBICHUS
b Gy3un U pazIuuuid MeXa1y HUIMH Ha OCHOBE
MOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKOU
TEOpUHU CTPOCHUSI BEIIECTBA.

OObsicCHEHUE OCHOBHBIX Pa3fiuyuil B CTPOCHUU
ra3oB, XKHUJAKOCTEH U TBEPABIX TEJ

C MCTIOJIb30BAHUEM TOJIOKEHUH MOJIEKYJISPHO-
KUHETUYECKOW TEOPHH CTPOSHUS BEIIECTBA.
[IpoBeneHME OMBITOB MO BHIPAIIMBAHUIO
KPHUCTAJUIOB TIOBAPEHHOM COJIM WIJIH caxapa.
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[IpoBeneHue u 0OBICHEHHUE OIBITOB,
JEMOHCTPUPYIOIIUX KAWL PHBIC SIBJICHUS

U SIBJICHUE CMaYHBaHUSI.

OObsicHEHUE PO KANWJUISIPHBIX SIBICHUHN

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

B TEKYYECTH JIJISl Pa3HBIX KUIKOCTEH),
JIaBJICHUS Ta3a.

[IpoBenenue ONbITOB, JEMOHCTPUPYIOIINX
3aBUCHUMOCTD JIaBJICHUS BO3/lyXa OT €ro oobema
Y HarpeBaHUs WIN OXJIKICHUS, U UX
00BSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YYEHUS.

AHaIM3 MPaKTUYECKUX CUTYaIIUH, CBI3aHHBIX
CO CBOMCTBAaMM Ia30B, KUJKOCTEH U TBEPABIX TEI

TeroBbie nponecch 21 Temneparypa. CBs3b O6ocHOBaHKE MTPaBUII U3MEPEHUS TEMITEPATYPBHI.
TEMIIepaTyphl CO CKOPOCThI0 | CpaBHEHHUE PA3IMYHBIX CIIOCOOOB U3MEPEHUS
TEIJIOBOT'O JIBUKEHUS U IIKaJ TeMIepaTyphl.
yactull. BHyTpeHHs4 Hab6mronenrie u o0bICHEHUE OMBITOB,
sHeprug. CrnocoObl JNEMOHCTPUPYIOIINX U3MEHEHNE BHYTPEHHEN
W3MEHEHUS BHYTPEHHEN SHEPruu Teja B pe3ysibTaTe TEMonepeaaun
SHEPruu: Terioneperaya U pabOThI BHEIIHUX CHUJI.
1 COBEpIIICHUE PaOOTHI. Hab6mronenne n 00bICHEHUE OMBITOB,
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Bune! Teronepenauu:
TEIUIONPOBOHOCTb,
KOHBEKIIHS, U3TyYCHHE.
KonuuecTBo TENJIOTHI.

Y neabHasa TEIIOEMKOCTh
BeniecTBa. TemiooOMeH
Y TEIIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [maBienue

Y OTBEp/ICBAHUE
KPUCTAIMYECKHUX BEIIECTB.
VnennHas TeIioTa
IJIaBJICHUS.
[Tapoo6pa3oBanue

u KoHJeHcanus. Ucnapenue.

Kunienue. Y genbuas
TEeIJI0Ta MapooOpa3oBaHMUs.
3aBUCHUMOCTb TEMIIEPATYPhI
KUIIEHUS OT aTMOC(HEPHOTO
JABJICHUS.

BrnaxunocTs Bo3yxa.
DHeprus TOIJIUBA.

VY nenbHas Temiora
CropaHus.

[TpuHIUTIBEI paOOTHI
TeraoBbIX Apurarene KI1J]
TEIJIOBOT'O JBUTATEIIS.

00CyXIeHrE MPAKTUIECKUX CUTYaAIIUM,
JEMOHCTPUPYIOIINX PA3IMYHbBIC BUIBI
TEIUIONEepPEIaum: TeTUIONPOBOIHOCTb,
KOHBEKIIMIO, U3TyYCHHUE.

HccaenoBanue ABJIEHUS TEINIOOOMEHA

[PA CMEIIMBAHUM XOJIOJTHOU Y TOPSYEUN BOJIBI.
HabGmronenne ycTaHOBIEHUS TEIIJIOBOTO
PaBHOBECHS MEXKY TOPSIYEH U XOJIOJAHOM BOJIOM.
Onpenenenue (M3MEpPEHNE) KOIUYECTBA
TEIJIOTHI, TOJYYEHHOI'0 BOJIOW MPHU TEIIIO0OMEHE
C HAarpeThIM METAIUTMYECKUM LIUJIUHIPOM.
Onpenenenue (M3MepeHUE) yaeIbHON
TEIIJIOEMKOCTH BEIIECTBA.

Pemrenne 3ama4, CBA3aHHBIX C BRIYMCIICHUEM
KOJIMYECTBA TEIJIOTHI U TEINIOEMKOCTHU

IPU TETUI00OMEHE.

AHaJIM3 CUTYyalui MPaKTUIECKOTO
HCITOJIb30BAaHUS TEIJIOBBIX CBOMCTB BEIIECTB
¥ MaTepuajoB, HAIpUMEP, B IEIIX
SHeprocOepeKeHUs : TEMIOU30JISIIHUA,
sHEeprocoOeperaronue KpoIiiy,
TEPMOAKKYMYJISITOPHI U T. 1.

HabGnronenue siBjaeHuil ucnapeHust

1 KOH/CHCAIIUH.

HccnenoBanue mpoiiecca UCapeHust
Pa3IMYHBIX JKUIKOCTEM.

OObsicHeHUE SBIICHUM UCTIapCHUS
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TerioBbIe ABUTATEIN

Y 3alll1UTa OKPYKaroIen
CpEIbL.

3aKOH COXpaHEHHUS

Y MIPEBPAILEHUS YHEPTUU
B TEIUIOBBIX MPOLIECCaX

¥ KOHJICHCAITUU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUSI.

Hab6nronenue u o0bsicHeHHe TIpoliiecca KUMeHus,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATyPhl
KHUTICHUS OT JaBJICHMUS.

Onpenenenue (M3MepeHNE) OTHOCUTEIIHLHOM
BIIOKHOCTH BO3/yXa.

Habmonenue npoiiecca ruraBieHus
KPUCTALTUIECKOTO BEIIECTBA, HAIIPUMED, JIbJIA.
CpaBHeHUE MPOLIECCOB IJIABJICHUS
KPUCTALTHICCKUX TEJI U pa3MATdeHUs

IIpY HarpeBaHUU aMOP(HBIX TEJl.

OmnpeneneHue (M3MepeHne) yaeabHOU TEeTI0ThI
TUTABJICHUS JIBJIA.

OObsicHEeHUE SBJICHU TUTaBIICHUS

¥ KPUCTAITU3AlUA Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHUSI.

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

Y KPUCTALTU3AIINN, UCTIAPSHUN U KOHJCHCAITUH.
AHamM3 CUTYyalyi MPaKTHIECKOTO MPUMEHCHHUS
SIBJICHUM TTABJICHUS U KPUCTAUTA3AIIHH,
HaAIpUMeED, TOTYICHHE CBEPXIHCTHIX
MaTepHUaioB, COJIEBas rpeJika u JIp.

AHanu3 paboThl U 00BSICHEHUE TPUHIIAIIA
JENUCTBUSA TETIJIOBOTO JIBUTATEIS.
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Brranciienrne xonuyecTBa TEIJIOTHI,
BBIJICTISIFOIIETOCS MPU CTOPAHUU PA3IMYHBIX
BU10B TorumBa, u KII/[ geurarens.
OO6cyXIeHNe PKOJOTHYECKUX TOCIICICTBUI
WCII0JIb30BaHUS JIBUTATEJICH BHYTPEHHETO
CropaHusl, TETUIOBBIX U THAPOICKTPOCTAHITUN

Hroro no pazneny

28

3J1eKTpnqec1me N MAarHUTHbBIC ABJICHUSA

2.1

DIIEKTPUUECKHUE
3apsbl.

3apsKEHHBIE Tela

U UX B3aUMOJICUCTBUSA

7

DJeKTpu3anus Tell.

JIBa pozia dIIEKTpUIECKUX
3apsia0B. B3anmopericreue
3apSYKEHHBIX TEIL.

3akon Kynona (3aBUCHMOCTh

CHUJIbI B3aUMOJICVCTBUS
3apSYKEHHBIX TEJ

OT BEJIMYMHBI 3aPsI0B

Y pacCTOSHUS MEXKIY
TeJIaMu).

DJIEKTPUUYECKOE TIOJIE.
HanpsxenHocTb
AJIEKTPUYECKOTO MOJIA.
[IpyuHIMD Cynepro3uun
BNIEKTPUYECKUX MOJICH

(Ha KaUECTBEHHOM YpPOBHE).

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

HaGmonenue u mpoBeieHUE OMBITOB

IO AJIEKTPU3ALMU TEJ ITPU CONPUKOCHOBEHUU

Y MHJYKLIHEW.

Ha6monenue u o0bsicHeHUE B3aUMOJICHCTBUS
OJTHOMMEHHO U Pa3HOMMEHHO 3apsHKEHHBIX TEIL.
OObsicHEeHUE TPUHITUIIA IEUCTBHS JJIEKTPOCKOTIA.
OObsicHEeHUE SBICHUH AJICKTPU3AIUU

MIPU COTMPUKOCHOBEHUHU TEJI U UHAYKIIUEH

C UCMOJIb30BAHUEM 3HAHUN O HOCUTEIISIX
BIIEKTPUYECKUX 3apsAI0B B BEIIECTBE.
Pacnio3naBanue u 0ObICHEHUE SIBICHUI
AJEKTPU3ALNU B IOBCEIHEBHOW KU3HU.
HabmoneHne u 00bSICHEHHE OMBITOB,
WJUTIOCTPUPYIOIIUX 3aKOH COXPAHCHUS
BIIEKTPUYECKOTO 3apsiaa.

Ha6ronenue omnbITOB 10 MOJIEIMPOBAHUIO
CUJIOBBIX JIMHUU JIEKTPUYECKOTO TOJIS.
HccnenoBanne nencTBUs AIEKTPUUECKOTO OIS
Ha MTPOBOJIHUKHU U IUDJICKTPUKHU
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Crpoenue atoma.
[IpoBOoHYKH

Y TUDJICKTPUKHU. 3aKOH
COXPAHEHHUS AIEKTPUUYECKOTrO
3apsiga

2.2

[TocTostHHBIN
BJIEKTPUYECKUN TOK

20

DJIEKTPUUECKUN TOK.

VY cioBus CylieCTBOBaHUS
AJIEKTPUYECKOTO TOKA.
HcToyHrKu OCTOSITHHOTO
ToKa. JlencTBus
AJICKTPUYECKOr0 TOKa
(TemoBoOe, XUMHUUYECKOE,
MAarHuTHOE).
DIJIEKTPUUECKUN TOK

B JKUJIKOCTSIX U razax.
DJIeKTpUYECKas 11eTb.
Cuna Toka. DJIEKTPUIECKOe
HanpsiKeHHeE.
ConpoTuBieHue
MIPOBOJIHUKA. Y JIeJIbHOE
COMPOTHUBIICHHUE BEIECTBA.
3akoH OMa 1J1s yyacTka
nenu. IlocnenoBarenprHOE
Y MapajieIbHOE COSIMHEHHE
MIPOBOJIHUKOB.

Pabora u MOITHOCTh
AJIEKTPUYECKOTrO TOKA.

HabGmroienne pa3aMaHbIX BUJIOB JICHCTBUS
IEKTPUUECKOTO TOKA U OOHAPYKEHHUE dTUX
BHUJIOB JICUCTBHS B IOBCEIHEBHOM KU3HMU.
Hab6mronenre BOZHUKHOBEHUS Ta30BOT0 pa3psiia
Y BJIEKTPUYECKOTO TOKA B JKUJKOCTH.

COopKa 1 UCTIBITAHUE JICKTPUICCKOH 11ETIH
IMOCTOSTHHOT'O TOKa.

N3mepenune cuitbl Toka aMIepMeTpoM.
N3mepeHne 31eKTpUIeCKOro HanpsKeHUs
BOJILTMETPOM.

[IpoBenenue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
AJIEKTPUUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JUIMHBI, TUIOIIAIA MOMEPEYHOTO CEUCHUS
¥ MaTepuana.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO Yepe3 pE3UCTOP,

OT COMPOTUBIICHUS PE3UCTOPA U HAIIPSKECHUS
Ha PE3UCTOPE.

[IpoBepka npaBuia CIIOKEHUS HAPSHKEHUM
MIPY MOCTIE0BATENBHOM COCIMHEHUU JIBYX
pE3UCTOPOB.
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3akoH Jlxoyns—JIeHna.
DIIEKTPUYECKHUE LIETH

Y TIOTpeOUTENN
BJIEKTPUYECKOU SHEPTUU
B ObITy. KopoTkoe
3aMBbIKaHUE

[IpoBepka npaBuiia Juisi CHIIbI TOKA

IIPY MApaJUIEIbHOM COEUHEHNUN PE3UCTOPOB.
AHanu3 cuTyanuil Nocaea0BaTeIbHOIO U
NapAIIIEIBHOIO COEMHEHUS TPOBOJHUKOB

B JJOMAILIHUX JIEKTPUYECKUX CETSIX.

Pemenue 3amay ¢ ucnonab3oBaHueM 3aKkoHa Oma
u (hopMyI pacyeTa dJIEKTPUIECKOTO
COMPOTUBJICHUS TIPU MOCIIEI0BATEIHLHOM

Y NIapAJUIEJIBHOM COETMHEHUH MPOBOIHHUKOB.
Omnpenenenue paboThI NEKTPUUECKOTO TOKA,
IPOTEKAIOIIETO YEPE3 PE3UCTOP.

OmnpeneneHue MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOU Ha PE3UCTOPE.

HccnenoBanue 3aBUCHMOCTH CUIIBI TOKA Y€pe3
JAMIIOUYKY OT HANpsKEHUs HA HEW.
Onpenenenune KIIJ[ narpesarens.
HccnenoBanue npeoOpa3zoBaHus SHEPTUU

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

Y IPUHIIMIA IEUCTBHS IIABKUX
IIPENOXPaHUTENEH.

Pemrenue 3a1ay ¢ UCNOIB30BaHUEM 3aKOHA
JIxoyns—Jlenua

2.3

MarHuTHbIC SIBJICHUS

IlocTOssTHHBIE MATHUTHI.
BzaumoeiictBue

HccaenoBanne MarHUTHOT'O B3aUMOICHCTBUSA
MMOCTOSIHHBIX MarHUTOB.
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MOCTOSTHHBIX MarHUTOB.
MarunuTtHoe mnozse.
MarnauTtHoe noJje 3eMJIu

Y €0 3HAYECHUE IS )KU3HU
Ha 3emue. OnbIT Ipcrena.
MarauTtHoe noJe
3JIEKTPUYECKOT O TOKA.
[Ipumenenune
3JIEKTPOMArHUTOB

B TexHUKE. JlericTBHE
MarHuTHOTO TTOJIS

HAa MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIIb
MOCTOSIHHOTO TOKA.
Hcnonw3oBanue
AJIEKTPOJABUTATENEN

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydenrne MarHuTHOTO TMOJIS TOCTOSTHHBIX
MarHuTOB MPU UX O0BEIUHEHUH U pa3/eiCHUN.
HccaenoBanue MaroiuTHOIO B3aUMOICHCTBUS
MOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO TOJISI TOCTOSTHHBIX
MarHuTOB MPU UX OOBETUHEHUU U pa3/ieiICHUN.
[IpoBeneHrEe ONBITOB MO BU3YaIU3AUHU OIS
MMOCTOSTHHBIX MarHUTOB.

N3yuenune siBeHns HAMarHU4YMBaHUS
BCILICCTBA.

HccnenoBanne neicTBUS SIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

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

AHanu3 cUTyalui NPaKTUYECKOro MPUMEHEHUS
3JICKTPOMArHUTOB (B OBITOBBIX TEXHUUYECKUX
YCTPOUCTBAX, MPOMBIIIIIICHHOCTH, MEUIIUHE).
HN3ydyenue nencTBruss MAarHUTHOTO MOJISt

Ha MPOBOJHHK C TOKOM.

N3yyeHne nercTBus dJIEKTPOABUATATEIIS.
N3mepenue KIIJI anexTpoaBurarenbHou
YCTaHOBKH.

Pacno3HaBanue u aHaJIN3 pa3IMYHbBIX
IIPUMEHEHUH BJIEKTPOJABUTATENECH

(TpaHCnopT, OBITOBBIE YCTPOWCTBA U JIp.)
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2.4 | DnexTpoMarHuTHas 4 Omneitel @apanes. SBnenne | ONbITHI IO UCCIIETOBAHUIO SBICHUS
UHIYKIUSA JJIEKTPOMArHUTHON AIIEKTPOMArHUTHOM MHIYKIMN: UCCIIEI0OBAHUE
nHaykuuu. [Ipasuio JleHna. | ”3aMeHeHU 3HaYeHUs U HaIlPaBJICHUS
DnexTporeHeparop. WHIYKIIHOHHOI'O TOKa
CniocoObl osy4eHus
AJIEKTPUYECKOU IHEPTUU.
DJIEKTPOCTAHIIUHU
Ha BO30OHOBIISIEMBIX
VMCTOYHUKaX JHEPrUU
Hroro no pazneny 37
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC
No HaumMenoBanue KommuectBo | Ilporpammuoe copepxanue | OCHOBHBIC BUJIBI ICSITEIILHOCTH 00 y4arOIIUXCS
n/m pa3zesioB U TEM 4acoB
y4e0HOTro mpeMeTa
Mexannuyeckue siBJICHUS
1.1 | Mexanuueckoe 10 MexaHnn4eckoe NBUKEHUE. AHanmmn3 1 00CyXJIeHHE Pa3InIHBIX TPUMEPOB

JIBIOKEHHUE U CIIOCOOBI
€ro OIUCaHus

MarepuanbHas TOUYKA.
Cucrema orcuera.
OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBUKECHUS.
PaBHOMEpHOE
MPSMOJIMHENHOE JBUKEHHE.
HepaBHomepHoe
NPSMOJIMHENHOE JBUKECHHE.
CpenHsis 1 MTHOBEHHAA
CKOPOCTb TEJNA MpHU
HEPaBHOMEPHOM JIBH>KCHUHU.
Yckopenue.
PaBHOyCKOpEeHHOE
MPSMOJIMHENHOE JBUKECHHE.
CBo0OoiHOE MajieHue.
OmnbrTel ['anunes.
PaBHOMEpHOE NBHKEHUE

IO OKPYXHOCTH.

[lepuon u yacrora
oOpareHus. JInneitnas

Y yIJ10Basi CKOPOCTH.

MEXaHUYECKOTO JIBHIKECHHSI.

O6cyxneHne rpaHul] MIPUMEHUMOCTH MOJIETH
«MaTepuagbHasi TOUKay.

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

AHaIIN3 )KU3HEHHBIX CUTYalllH, B KOTOPBIX
IPOSIBIISIETCS OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

HaGmonenre MexaHn4ecKoro ABUKEHUS Tena
OTHOCHUTENIBHO Pa3HbIX TEJ OTCYETA.
CpaBHeHuE ITyTEH U TPACKTOPUI JIBHXKEHUS
OJTHOT'O ¥ TOTO K€ TE€JIa OTHOCUTEJIBHO Pa3HbIX
TE€JN OTCYEeTA.

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

Onpenenenne CpeHeN CKOPOCTU CKOIbKEHUS
Opycka WM JIBU)KEHHUS IIapUKa 110 HAKJIOHHON
MJIOCKOCTH.

AHanu3 1 00CyXAeHUE CrIocoO0B
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[lenTpocTpemMuTenLHOE NPUOIM>KEHHOTO OMPE/IeJICHUS] MTHOBEHHOM
YCKOpPEHUE CKOPOCTH.

Ornpenenenne CKOPOCTH PABHOMEPHOTO
JBYDKEHUS (IIapyKa B )KUIKOCTH, MOJIEIN
3JICKTPUYECKOr0 aBTOMOOMIIS U T. 11.).
Onpenenenune nyTy, MPOHICHHOTO 3a JaHHBIN
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH ITYTH PABHOMEPHOTO
JBMKEHUS OT BPEMEHH.

O0cyx)aeHue BO3MOXKHBIX TPUHITUIIOB
JENCTBUS TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cnuaoMeTpOoB).

BrrunciieHne myTy U CKOpOCTH MIPU
PaBHOYCKOPEHHOM TIPSIMOJIMHEHHOM JBUKEHUHU
Tena.

Ornpenenenune NpoaeHHOro NyTH U YCKOPEHUS
JBIDKEHUS Teja 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJUHEHHOTO
JIBUYKEHUS TeJla OT BPEMEHHU.

IIposepka cunomesvl: eciu

npU pagHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4emHuulx yuces, mo
COOmMEemcmeayouue NPOMeNCYmKu 8pemMeHu
0OUHAKOBYL.

Onpenenenne yCKOpeHus Tena

IPU PaBHOYCKOPEHHOM JBUKEHUU
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10 HAKJIOHHOU IIOCKOCTH.

N3mepenue neproaa U 94acTOThl 0OpalieHus
TeJa MO OKPYKHOCTH.

Onpenenenre CKOPOCTH PaBHOMEPHOTO
JIBUYKEHUS TEJIA IO OKPYKHOCTH.

Pemrenue 3amau Ha onpenesnenue
KUHEMATUYECKUX XAPAKTEPUCTUK
MEXAHUYECKOTO JIBUKECHUS PA3IMYHBIX BUIOB.
PacnoznaBanvie u mpuOIMKEHHOE OMMCAHUE
Pa3JIMYHBIX BUJOB MEXAHUYECKOTO JIBUKCHUS
B [IPUPOJIC U TEXHUKE (HA TpUMepax CBOOOIHO
MaJaronX TEM, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJACTB U JIp.)

1.2

B3aumoaeiicTeue Tei

20

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

Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHus: cuiia
TPEHUS CKOJIbKEHUS, CUJIa
TPEHUS MOKOSI, IPYTUE BUIBI
TPEHUSI.

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.

Y ckopenne cBOOOTHOTO
najeHus. J[BuxeHue rniaHer

HaGmonenrie u 00CykeHUE OIbITOB

C IBM)KCHHUEM TeJa MPH YMEHBIIICHUN BITUSTHHUSI
JIPYTUX TeN, MPENSTCTBYIONMIUX JIBHKCHHIO.
Anamu3 Tekcra ["anunes ¢ onucanmnem
MBICIIEHHOTO dKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITTOJTHEHUE 3aJJaHH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cyxkaeHne BO3MOXHOCTH BBITTOJIHEHHUSI
3aKOHA WHEPITUHU B PA3IUIHBIX CHCTEMaX
oTcuera.

HabGmonenue u o0CcyxaeHrne MEXaHUUYECKUX
SIBIICHUH, TIPOUCXOIAIIUX B CHCTEME OTCUETa
«Tenexxka» pu ee paBHOMEPHOM
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Bokpyr Connna. Ilepsas
KOCMUYECKast CKOPOCTb.

HeBecomocTs u neperpysku.

PaBHOBeCcHe MaTepuanbHOU
TOYKU. AOGCOTIOTHO TBEPIOE
Teso. PaBHoBecue TBEpAOro
TeJa C 3aKPETIEHHON OChIO
BpauieHus. MOMEHT CUJIBL.
Lentp TsxeCcTH

U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIHLHO
KaOuHeTa (QU3HUKU.

JIeiCcTBHS ¢ BEKTOPaMHU CHUJI: BBITIOJIHEHUE
3aJlaHUM 110 CIIOKEHHUIO U BEIYMTAHUIO
BEKTOPOB.

Ha6roneHue u/uam mpoBeieHUE OTBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPEHUS
Tena OT MPUII0KEHHON K HEMY CHJIbl U MaCChI
Tena.

AHanu3 U 00bSICHEHUE SABJICHUIN

C UCIOJIb30BaHHEM BTOPOro 3akoHa HeroToHa.
Pemienue 3a1au ¢ uCnonb30BaHUEM BTOPOTO
3akoHa HproTOHA M TTpaBUiia CI0XKEHUS CUJL.
Ornpenenenue KeCTKOCTH NPYKUHBI.

AHanm3 cuTyaluii, B KOTOPBIX HAOJIIOIa0TCS
ynpyrue nedopmaiuu, 1 uX 00bSICHEHHE

C MCIIOJIb30BaHUEM 3aKoHa I yka.

Pemenue 3amau ¢ ucrions3oBanueM 3akoHa I yka.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUSI
CKOJIbKEHHSI OT CHJIbl HOPMAJILHOTO JIABJICHUSI.
OOcyxieHue pe3ynbTaToOB UCCIEAOBAHUS.
Omnpenenenue k03P PUIIEHTA TPEHUS
CKOJIbYKEHHUSI.

N3mepenue cuiibl TpeHUS MTOKOSI.

Petenue 3anay ¢ ucnosnab3oBaHueM (HOpPMYIIbI
JUTSL CUJTBI TPEHUS CKOJIBKCHHUSI.

AHaIIU3 ABUKEHHUS TEN TOJIBKO MO IEHCTBUEM
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CHJIBI TSPKECTH — CBOOOHOIO IaI€HHUS.
OOBsiCHEHHE HE3aBUCUMOCTH YCKOPEHHUS
CcBOOOJTHOTO MAaJICHUS OT MAcCChI TeJIa.

O11eHKAa BEJIUYHMHBI CHIIBI TATOTCHHS,
JNIEUCTBYIOLLIEN MEXIY ABYMS TEIaMHU

(7151 pa3HBIX Macc).

AHanu3 1BUKEHUST HEOECHBIX TE

I10JT ICUCTBUEM CHJIbI TATOTCHUS

(C ICTIOJIE30BAHUEM JIOTIOTHUTEIHHBIX
WCTOYHUKOB HH(GOPMAIIHHN).

Penrenue 3a1a4u ¢ MCIoOJIb30BaHUEM 3aKOHA
BCEMUPHOTO TIATOTEHUS U (POPMYITBI

JUISL pacueTa CHIIBI TSKECTH.

AHaJli3 OPUTUHAIILHOTO TEKCTa,
OMHCHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMHUPHOTO TATOTCHUS; BBIMTOJHEHUE 3aJaHUI
10 TEKCTY (CMBICIIOBOE UTEHHE).

Hab6mronenune u o0cyxaeHre OnbITOB

10 U3MEHEHHIO Beca Teja MPU YCKOPEHHOM
JIBMDKCHUH.

AHanmu3 ycJIOBUY BOSHUKHOBEHHUS HEBECOMOCTH
U TIEPETPY3KH.

Pemenue 3a1au Ha onpeiesieHUe Beca Tena

B Pa3JIMYHBIX YCIOBHSIX.

AHaIM3 cui, TeUCTBYIOIIUX Ha TEJIO,
MTOKOSIIEeCs Ha OTope.

OrnpeneneHue eHTpa TAKECTH PA3IMUHBIX TEI
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1.3.

3aKOHBI COXPAaHEHHUS

10

Nmmynse Tena. i3menenune
uMnyibca. IMmynsc CUbI.
3aKOH COXpaHEHUS
uMmnyJibca. PeaktuBHOe
JBI)KCHUE.

Mexanuueckas pabora

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

1 padoThl. [loTeHnmansHas
JHEpPrus Teia, MOAHSATOrO
HaJl TOBEPXHOCTHIO 3€MJIH.
[ToTeHUMaNIbHAS SHEPTHS
CKATOM IMPYKUHBL.
Kunernueckas sneprus.
Teopema 0 KHHETUYECKOU
DHEPIUH. 3aKOH COXPaHEHUS
MEXaHUYECKOU IHEPruun

HabGnronenue u o0Cyk1e€HUE OMBITOB,
JEMOHCTPUPYIOIINX IIepeiady UMITyJIbCa

IIPY B3aUMOJIECMCTBUH TEJI, 3aKOH COXPAaHEHHUS
UMITYJIbCa TIPH a0COIIOTHO YIIPYTOM

U HEYIIPYTroM B3aUMOJECHCTBHUH TEJl.

AHaJIA3 CUTYyallui B OKPYXAIOIIEH )KU3HH

C UCIOJIb30BAHMEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

PacniozHaBaHue sIBJIEHUS] PEaKTUBHOT O
JIBUKEHUS B IPUPOJE U TEXHHUKE.
[IpumeHeHne 3aKOHa COXpaHEHUs UMITYJIbCa
JUISl pacyeTa pe3yabTaTOB B3aUMOJEHCTBUS TEI
(Ha mpuMepax HEeynpyroro B3auMoOACCTBUS,
YIIPYTOro LEHTPaIbHOIO B3aNMOJEHCTBUS JBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemenne 3a1a4 ¢ uCIonb30BaHUEM 3aKOHA
COXpaHEeHUsI UMITYJIbCA.

Onpenenenue paboThl CUIIbI YIIPYTOCTH

IIPYU OABEME TPYy3a C UCIIOJIBb30BAHUEM
HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne noTeHIHnaIbHOW SHEPTUU YIIPYTO
ne(hOpMHUPOBAHHOMN MPY>KUHBI.

N3MepeHrne KNHETHYECKOM SHEPTUH Tella

0 JUIMHE TOPMO3HOT'O MYTH.
OKCNEpUMEHTAIIBHOE CPABHEHUE N3MEHEHMS
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MOTEHIIMATbHON U KUHETUYECKOW SHEPTUM TeNa
MIPY JIBUKEHUM 10 HAKJIOHHOM IIJIOCKOCTH.
DKcrnepuMeHTaIbHas MIPOBEpPKa 3aKOHA
COXPaHECHUSI MEXAaHUYECKOW SHEPTrUU

Py CBOOOTHOM TaJICHUH.

[IprMeHeHne 3aK0Ha COXPaHCHUS
MEXaHUYECKON IHEPruu IJisl pacueTa

MOTEHIMAJIbHOW U KHUHETUYECKOW DHEPTUM TEIA.

Pemenue 3amau ¢ UCIIOJIB30BAaHUEM 3aKOHA
COXpaHCHUA MEXaHUYeCKOH OHCPIrun

Htoro no pazneny

40

MexanuuyeckHe K0J1e0aHusl U BOJIHbI

2.1

MexaHnueckue
KoJICOaHU S

7

KonebarensHoe nBMKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIcOaHUM: IEpUOI,
4acTOTa, aMIUIUTY/Ia.
MaremaTndeckuii u
PYKUHHBIN MasTHUKH.
[IpeBparienue YHEPTUU
IpU Koie0aTeIbHOM
JBIKEHUU.

3aryxaromnue KoieOaHus.
BoIHyX€HHBIE KOJIeOaHus.
Pesonanc

Hab6mronenne konebanuii moa AeHCTBUEM CHII
TSDKECTH M YIIPYTOCTH U OOHAPY)KECHHE
MOI00HBIX KOJIEOAHUN B OKPYIKAIOIIEM MUDE.
AHanu3 kosjeOaHuil rpy3a Ha HUTH

U Ha MpY>KUHE.

OrnpeseneHue 4acToOThl KoJIeOaHUM
MaTEMaTHYECKOr0 U MPY>KUHHOTO MAsITHUKOB.
Habmonenne u o0ObICHEHHE ABICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH MIEPUOJIA
KOJIcOaHUM MOABEUIEHHOIO K HUTHU Ipy3a

OT JJIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH TIepro/Ia KojaeOaHui

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

HabGmronenne u o0cyXaeHHE OMBITOB,
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JEMOHCTPUPYIOIIMX 3aBUCUMOCTh TIEPUOJIa
Kosie0aHu MPY>KUHHOTO MAasITHUKA OT MacChl
rpy3a 1 )KECTKOCTU IPYKUHBI.

[IpumeHeHne MaTeMaTUYECKOTO

Y TIPYKUHHOTO MasiTHUKOB B KaY€CTBE MOJEIIEH

JUISL OTMCaHUS KOJIEOAHUM B OKPY KaIOIIEM
MUpE.

Pemenue 3aa4, CBA3aHHBIX C BHIYUCIICHHEM
WJIM OLICHKOM 4acTOThI (Iepuoaa)
KOJIcOaHUH.

Hsmepenue yckopeHnus c60000H020 nadeHus

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHn4ecKHe BOJIHBI.
CBolicTBa MEXaHHUYECKHUX
BOJIH. [IpononbHbie

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

B TBEPJIOM TEIIE,
CceliCMHYECKHE BOIHBI.
3ByK. ['pOMKOCTB 3ByKa

1 BbICcOTa TOHA. OTpaxeHue

3ByKa. MH(ppa3ByK
U YIbTPa3BYK

OOHapyKeHUe 1 aHaJIn3 BOJHOBBIX SIBICHUN
B OKpPY’KaIoIl[eM MUDE.

Hab6mronenue pacripocTpaHeHus MPOAOIbHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJIEIH)

U OOHapy>KeHHE aHATOTUYHBIX BUIOB BOJIH

B IIpUPO/I€ (3BYK, BOJHBI HA BOJE).
Brruucnenue nmHbBI BOJTHBI U CKOPOCTH
pacnpocTpaHeHus! 3ByKOBBIX BOJIH.
DKCnepUMEHTAIbHOE OTNpEAeIICHUE TPAHMII
YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX

KoJIeOaHUH.

Habnronenue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIE, C UCTIOIH30BAaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

HaGmonenvie u 00bsICHEHUE SIBJICHUS
aKyCTUYECKOr0 pe30HaHca.
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AHanmn3 OpUruHaIbHOrO TEKCTA, MOCBAIIEHHOTO
UCIOJI30BAHUIO 3BYKa (WM yJIbTPa3BYyKa)

B TEXHHKE (IXOJIOKAIIHS, YIBTPA3BYK

B MEJUIIMHE U JP.); BBITIOJTHEHUE 3aJaHUM

0 TEKCTY (CMBICIIOBOE UTEHHE)

Hroro no pazneny

15

3JICKTpOMaI‘HHTHOC M0JI€ H JICKTPOMAr HUTHBLIC BOJIHbI

3.1 | DnekTpomarauTHoOE 6 DJIEKTPOMAarHUTHOE TI0JIE. ITocTpoeHue paccyxaeHuil, 000CHOBBIBAIOLIUX
noJie DNEKTPOMATrHUTHBIE BOJIHBL. | B3aUMOCBSI3b 3JIEKTPUYECKOTO U MAarHUTHOTO
Y DJIEKTPOMArHUTHBIE CaoiicTBa IIOJIEH.
BOJIHBI ANEKTPOMArHUTHBIX BOJIH. DKCNEepUMEHTAIbHOE N3YYEHHE CBOWCTB
[Ikana 37€KTPOMarHUTHBIX | AJIEKTPOMATrHUTHBIX BOJIH (B TOM UYHUCIIE
BOJIH. Mcrionb30Banne C MIOMOILbIO MOOMIJIBHOTO TEJIE(POHA).
AJIEKTPOMAarHUTHBIX BOJIH AHanu3 peHTT€HOBCKMX CHUMKOB
JUISI COTOBOM CBSI3H. YEJI0BEYECKOI0 OpraHu3Mma.
DJIeKTpOMarHuTHas MpUpoJa | AHaAJIU3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS
cBeta. CKOpOCTh CBeTa. 3JEKTPOMArHUTHOTO U3TyYEHUs B PUPOJIE:
BonHoBbIE CBOMCTBA CBETa | KUBBIE OPraHU3MBbI, U3TyUEHUSI HEOECHBIX Te
(CMBICJIOBOE UTEHUE).
PacniosnaBanue u aHanu3 pa3IM4HbIX
IPUMEHEHUH JIEKTPOMArHUTHBIX BOJH
B TEXHHKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3anau ¢ ucnonp3oBaHueM GopMyIl
JUISL CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazneny 6
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CBeTOBbBIE SIBJICHUS

4.1

3aKOHBI
pacnpoCTpaHeHUs
CBETa

JlydeBas moznenb cBera.
Hcrounuku ceera.
[IpsamonnHerHoe
pacnpoCcTpaHEHHUE CBETA.
3armenus Connua v JIyHbI.
Otpaxenue cBera. [1nockoe
3epKaJI0. 3aKOH OTPaKCHUS
CBETAa.

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

Habnronenue onbIToB, 1EMOHCTPUPYIOITUX
SIBJICHUE MPSMOJIMHEUHOTO
pacnpocTpaHEHUs CBETa

(BO3HMKHOBEHHE TEHU U IMOJYTEHN),

U UX UHTEPIIpETalus ¢ UCIOIb30BaHUEM
MOHSTHUS CBETOBOIO JIy4a.

OOBbsCHEHNE U MOJEIINPOBAHUE COJTHEUHOTO
Y JIYHHOT' O 3aTMEHUII.

HccnenoBanue 3aBUCUMOCTH

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

N3ydenue cBOMCTB N300paKE€HUS B INIOCKOM
3epKalie.

Hab6mronenue un o0bsicHEHUE ONBITOB

0 MOJIYYEHUIO N300paKEHUN B BOTHYTOM
U BBIITYKJIOM 3€pKaiax.

HaGmonenue u 00bsCHEHNE OIBITOB

10 ITPEJIOMJICHUIO CBETAa HA IPaHULIE
pa3NUYHBIX CPEl, B TOM YHCJIE OIBITOB

C MOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yIiia

IMPCJIOMIICHHUSA OT yIjia HaacHusl CBETOBOI'O JIy4da

Ha TPAHULIE «BO3YX—CTEKIIO».
PacniosnaBaHue SBIICHHN OTpaXEHUs

Y TIPEJIOMJIEHHUS CBETA B TOBCETHEBHOM
KHU3HH.
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AHali3 1 00BICHEHUE SBJICHUS] ONITUYECKOTO
MUpaxa.

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

4.2 | JIuH3BI U ONTHYECKUE 6 JIunza. Xox myueit B munze. | [lonydenue nzo0pakeHHid ¢ TOMOIIbIO
prOOpbI Onrtuueckas cucrema coOuparoIieil ¥ paccenBaroIei JINH3.
doroanmapara, Mukpockomna | Onpeaenenre GHOKYCHOTO PACCTOSHUS
v Teneckona. ['na3 kak U ONTUYECKON CUJIbI coOMparolei
ONTUYECKAs CUCTEMA. JIH3BI.
brmuzopykocthb AHanu3 ycTpoicTBa U MIPUHIUIIA ACHCTBUS
U JaJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX MPUOOPOB:
dboToanmnapara, MUKPOCKOIIA, TE€JIECKOA.
N3yuenne monenu ria3a Kak ONTUYECKOU
CHUCTEMBI.
AHanu3 siBJIeHUM OJIM30PYKOCTH
Y JalbHO30PKOCTH, IPUHIIUIIA IEUCTBUS
OUYKOB
4.3 | Paznoxxenue 6enoro 3 Paznoxxenne Genoro cBeta HabGmronenue pasnoxkenus 6€10ro cBeTa
CBETa B CIIEKTP B criekTp. OnbiTel HpIOTOHA. | B CIIEKTP.
CnoxxeHue CreKTpaIbHbIX Hab6nronenue u 00bsicCHEHHE OTIBITOB
uBetoB. /{ucnepcus cBeta IO MTOTYYEHUIO O€JI0T0 CBETA MPH CIOKECHUHU
CBETa Pa3HBIX I[BETOB.
[IpoBenenue u 0ObSICHEHUE OIBITOB
110 BOCHPHUSITHUIO IIBETA TPEAMETOB MPU UX
HAOJIIOICHUH Yepe3 I[BETOBBIC (PHIIBTPHI
(LIBETHBIE OUKH)
Hroro no pazneny 15

60



denepanbHas pabouas nporpamma | Gusuka. 7—9 kimacce (6a30BbIid YPOBEHB)

KBaHTOBBIE IBJIEHUSA

5.1 | Ucnyckanue u 4 OmnebiTel Pezepdopaa OO6cyxnaenue 1enu onbiToB Pesepdopaa
MOTJIOUIEHUE CBETA U TUTAHEeTapHask MOJIEITb 10 MCCIIEI0BAHUIO ATOMOB, BBIJBUKEHUE
aTOMOM aroMa. Mozenps aroma bopa. | runore3 0 BO3MOXHBIX PE3yJbTaTax OIBITOB

Hcnyckanue v NOrjoEHUE | B 3aBUCUMOCTH OT MPEAINOJIAraeMoro CTpOeHUs
cBeTa aTOMOM. KBaHTBHI. aToOMOB, (POpPMYIHPOBAHHE BHIBOIOB
JIunenyarsle ClIEKTPBI U3 PE3yIbTAaTOB OIIBITOB.

OO0cyx1eHre TPOTUBOPEUN TJIaHETapHOMN
MOZENH aTOMa U OCHOBAHUH ISl TUIIOTE3BI
bopa o cTarimoHapHbeIX OpOUTaX 3JIEKTPOHOB.
Habmrogenue CriomHbIX U TUHEHYATHIX
CIIEKTPOB HU3JIy4EHHS PA3JTUYHBIX BEILIECTB.
OObsicHEHUE TMHENYATHIX CIIEKTPOB U3JTy4EHHUS

5.2 | CrpoeHue aTOMHOTO 6 PannoaktuBHOCTE. Anbda-, | OOCyXI€HHE BOZMOXHBIX TUIIOTE3 O MOAEIISAX
anpa 0eTa- ¥ TaMMa-u3IydeHUsI. CTpOEHUS sAJIpa.
CrtpoeHue aToMHOTO spa. OmnpeneneHue cocrasa siiep 1o 3aJaHHBIM
HykoHnHas Mmoaenb MacCCOBBIM U 3apsAI0BbIM YHCIIaM
aTOMHOTrO siapa. M3oTonsl. Y T10 TIOJIOKEHUIO B IEPUOINYECKON CUCTEME
PannoakTuBHbIE AJIEMEHTOB.
npespatenusd. [lepuon AHanu3 U3MEHEHUs COCTaBA SApPa U €ro

HoJTypacriajia aTOMHBIX sIJIep | ITOJIOKEHUS B TIEPUOIMISCKON CHCTEME

IPU 0-PaTUOAKTUBHOCTH.

HccnenoBanne TPEKOB 0-4aCcTHIL IO TOTOBBIM
dotorpadusim.

OOHapyxeHue U U3MEPEHUE PATHAIIMOHHOTO
(oHa ¢ TOMOIIBIO JO3UMETPA, OIICHKA €ro
UHTCHCHBHOCTH.
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Anam3 OHOJIOrHYeCKUX U3MCHEHMH,
MIPOUCXOASAIIUX IO JCHCTBUEM
PaauOaKTUBHBIX U3Ty4YCHHUII.
Hcnonb3oBanne paiOAKTUBHBIX U3JIy4YECHUN
B MEJIUIMHE

5.3 | SnepHble peakuuu 7 Snepusie peakiuu. 3akoHbl | Penienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHOB
COXpaHEHHs 3apsJ0BOTO COXPAHEHHMsI MAaCCOBBIX U 3apsAJ0BbIX YHCEI
Y MAaCCOBOI'O YHCEIL Ha OMNpEIENICHNUE PE3YJIbTATOB SAEPHBIX
DHeprus CBs3U aTOMHBIX peaKIuii; aHaJIn3 BO3MOKHOCTHU
anep. CBsi3b Macchbl WJIM HEBO3MOYKHOCTH SIIEPHOU PEaKIUU.
v sHepruu. Peakiuu cunre3a | OLeHKa SHEPTUU CBA3U SJIEP C UCIIOIB30BAHUEM
u aenenusd saep. Mcrounuku | gopmyiibl DWHIITEHHA.
sHeprun ColHIA U 3BE3/I. OO0cyxieHue NepcrneKTUB UCIOIb30BaHUS
SnepHas sHepreTuka. YIIPABJISEMOI0 TEPMOSIEPHOTO CUHTE3A.
JeiicTBus paaroakTUBHBIX | OOCYyXAeHHE NPEUMYILECTB U 3KOJIOTUYECKUX
V3JIy4YCHUH HA )KUBbIC po0JieM, CBSI3aHHBIX C STIEPHON IHEPTrEeTUKOU
OpraHUu3MBbI

Hroro no pazneny 17

IToBTOPUTEIBLHO-0000IAO U MOTYJIb

[ToBTOpEHUE 9 Cucremaruzanus Brinonnenne yueOHbIX 3a1aHUM, TPEOYIOIIUX

1 00001IEeHNE
COJIep)KaHUs Kypca
busuku 3a 7-9 Kaccel

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

IIPH U3YYEHUHU BCETO Kypca
(UMK OCHOBHOT'O OOIIIETO
oOpa3zoBaHusI.

JEMOHCTPALMN KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYH YO
IPaMOTHOCTb:

— MPUMEHEHUS TOTyYEHHBIX 3HAaHUI

JUTSl HAYYHOTO OOBSICHEHUS (PU3UUECKUX
SABJICHUW B OKPYKAIOLIEH IPUPOJE,

B ITIOBCE/IHEBHOM KM3HU U BBISBICHUS
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[ToagroroBka kK OCHOBHOMY
rOCy/1apCTBEHHOMY
PK3aMeHy 10 PU3UKe

JUTs1 O0y4aromuxcs,
BBIOPABIINX 3TOT Y4EOHBIM
npeaIMeT

(bU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOTUH;

— MPUMEHEHUS OCBOEHHBIX
DKCIIEPUMEHTAJIbHBIX YMEHUH

JUISL UCCTIEIOBaHUs (PUBMYECKUX SIBJICHUM,

B TOM YHCJIE JJI MPOBEPKH TUIOTE3

Y BBISIBIICHHS] 3aKOHOMEPHOCTEM.

Pemenne pacueTHsIX 3a/1a4, B TOM YUCIIE
IPENOoararlUX UCI0JIb30BaHNe (PU3UUECKUX
MOZIEJIEV U OCHOBAHHBIX HA COAECP/KAHUUN
Pa3NUYHBIX pa3/ie]oB Kypca PU3UKU.
Brinonnenue u 3anuTa rpynmnoBbIxX

WJIM MHJVMBUAYaIbHBIX IPOEKTOB, CBA3aHHBIX
C coJiep’kaHueM Kypca pusuku

Htoro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPAEMBIX TPEBOBAHU K PE3YJIbTATAM OCBOEHUSI
OCHOBHOI OBPA3OBATEJBHOM MPOT'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA3OBAHMA U OJIEMEHTOB COAEPKAHUSA 110 PU3UKE

B ¢denepanbHbIX M perMoHaIbHBIX MPOIENYypax OLEHKH KadecTBa OOpa3OBaHMUS
UCIIONB3YyeTCs MepeueHb (Koau(pUKaTop) pacrpeeeHHbIX MO KjaccaM MPOBEPsSeMbIX

TpeOOBaHUN K

pe3yJapTaTaM OCBOCHHMS OCHOBHOM 0Opa30BaTeIbHOW IIPOTrPaMMBI

OCHOBHOTO 00IIIEro 00pa3oBaHus U JIEMEHTOB COJIEpyKaHMs IO (pU3HMKe.

7 KIIACC
IIpoBepsiemble mMpeaMeTHbIE Pe3yJbTaThbl OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM
MPOrpamMMbl
Kon [IpoBepsieMble TpeIMETHBIE PE3YJILTATHI OCBOCHUS OCHOBHOM
IIPOBEPSEMOT0 00pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOT'O 00IIIET0 00pa30oBaHuUs
pe3yJsbTara
1.1 UCII0JIb30BaTh U3YUYECHHBIE TIOHITUS
1.2 pa3nuyarh SBJIEHUS [0 ONUCAaHUI0O MX XapaKTEpHBIX CBOWCTB
U Ha OCHOBE OIbBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PUINYECKOE
SIBJICHUE
1.3 pacro3HaBaTh NPOSIBJICHHE U3YUYEHHBIX (PU3UYECKUX  SBICHUUN
B OKpY)KaloIIeM MHUpE, B TOM 4Kciie GU3NYECKUE SBJICHUS B IPUPOJIE,
IPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a7]auy B y4e€OHYIO, BBLICIATD
CYILECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SBICHUI
1.4 OMHUCHIBAaTh H3YYCHHBIE CBOMCTBA Te€l M (PU3MUECKHE SBICHUA,
UCTOJb3ys (pU3MUecKre BEIMYMHBI, MPH ONHUCAHUM IPABUIBHO
TpPakTOBaTh (HU3MYECKUH CMBICT HCMONb3YEMBIX BEJIWYUH, UX
0003HaYEHUS U €AUHUIBI PU3NYECKUX BETUYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (PU3UYECKYI0 BEIMYUHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh TpaduKU  H3YYEHHBIX  3aBUCUMOCTEU
(bU3UYECKUX BEJIMYUH
1.5 XapaKTepHU30BaTh CBOICTBAa TeJ, (PU3MUECKHUE SBJICHUS U MPOLIECCHI,
UCIIOJIb3ys W3YYEHHBIE 3aKOHBI, NPU 3TOM JaBaTb CIIOBECHYIO
(GOpMyIMpPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTU4YecKoe
BBIpAKEHUE
1.6 OOBSCHATh (PU3UUECKHE SBJICHUS, POIECCHl U CBOWCTBA TEJ, B TOM
Yucie M B KOHTEKCTE CUTYallMd MPaKTUKO-OPUEHTHPOBAHHOTO
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XapakTepa: BbIABIATh MPUUYUHHO-CIICJCTBEHHBIE CBS3U, CTPOUTH
oO0BsicHeHHE U3 1 — 2 TOrUYECKUX I1aroB ¢ OMOpoi Ha 12 M3y4EeHHBIX
CBOMCTBa buznUecKux SABJICHUU, buznuecKknx 3aKOHa
WJIM 3aKOHOMEPHOCTH

1.7

pelmars pacyeTHble 3anaud B | — 2 NEHCTBUS, MCHOJB3YS 3aKOHBI
U (GopMyJbl, CBs3bIBalOLIME (U3UYECKHE BEIMYMHBI: Ha OCHOBE
aHajiM3a yCIIOBMA 3aJlayd 3allMChIBATh KPATKOE YCIIOBUE, IIOCTABIIATE
¢uznyeckue BeIMYMHBI B (POPMYIIBI U TPOBOJAUTH PACUEThl, HAXOAUTh
CIIPABOYHBIE JAHHbIE, HEOOXOAUMBIE JJIs PELIECHUs 3a]1a4, OLlEHUBATh
PEATMCTUYHOCTD MOJYyYEHHON (PU3HUECKOW BETUYMHBI

1.8

pacrio3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PEUIUTh MPH MOMOIIH
bu3nuecKuX METO/IOB, B ONUCAHWM UCCIEIOBaHUS BBIICIATH
poBepsieMOe MPEANOI0KEHUE (rumotesy), paznuyaTh
U UHTEPIPETUPOBATh MOJYYEHHBIM pe3yiabTaT, HaXOAWTh OLIMOKU
B XOJI€ OIbITA, JIeJaTh BBIBOJIBI IO €r0 pe3yibTaTam

1.9

OPOBOJAUTH  ONBITBI 1O HAOMIOAEHUIO  (PU3MUECKUX  SBICHUM
Wi (U3NYECKUX CBOICTB Teln: (OpPMYJIMPOBATh IPOBEPSEMBIE
OPENOJIOKEHUs, coOUpaTb  YCTAaHOBKY U3  IPEIJI0KEHHOIO
000py/0BaHMsl, 3aIIMCHIBATH X0/ OINbITAa U (POPMYIHPOBATH BHIBOIBI

1.10

BBIIOJIHATD TpPSIMbIE M3MEPEHUSI C MCIOJb30BAHUEM aHAJIOTOBBIX
U 1IU(GPOBBIX MPUOOPOB, 3AMUCHIBATH TTOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

IPOBOJIUTh  HMCCJICAOBAaHUE 3aBUCHMOCTH  OJHOW  (DM3UYECKOU
BEJIMYMHBI OT JPYrOl C MCIOJIb30BAHUEM IMPSIMBIX HW3MEPEHHUH,
y4acTBOBaTh B IJIAHUPOBAHUHU YYEOHOrO HCCIEAOBaHUs, COOMpATh
YCTAHOBKY U BBINOJIHATH U3MEPEHHUS, CIAEAYS NMPEIIOKECHHOMY IJIaHy,
(bUKCUpOBaTh PE3yJbTAThl TMOJYYEHHONH 3aBUCUMOCTH (HU3UYECKHUX
BEJIMYUH B BUJIE TIPEIJIOKCHHBIX TaOUIL U TPaUKOB, JCJIaTh BIBOIBI
10 PE3YJbTATAM HUCCIICTOBAHUS

1.12

IMPpOBOAUTbE KOCBCHHBIC HU3MCPCHUA (1)I/IBPI‘{€CKI/IX BCIIMYHH, CIICOYA
HpGIIJIO)KGHHOfI HHCTPYKIHUU: ITPHU BBIIIOJIHCHHUH I/I3MepeHI/Iﬁ CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIYHCIIATH 3HAUYCHHC HCKOMOM
BCIIMYHNHBI

1.13

coOyroaTh  MpaBWJIa TEXHUKM  O€30MaCHOCTH mpu  padore
C J1abOopaToOpHBIM 000PYTOBAaHUEM

1.14

yKa3bIBaTh IPUHITUIIBI ICUCTBUS TPUOOPOB M TEXHUUECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHIUIBI JACHUCTBUS M3YYEHHBIX MPHUOOPOB
U TEXHUYECKUX YCTPOMCTB C MOMOIIBIO WX OMHUCAHUS, HUCIOIb3YA
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3HaHMSI O CBOWCTBaX (PUBMYECKUX SBJICHUH ¥ HEOOXOIUMBIC
(bu3uYECKHe 3aKOHBI U 3aKOHOMEPHOCTH

1.15 OPUBOJIUTH MpPHUMEPHl (HAXOAUTh HWHGMOpPMALMIO O MpUMeEpax)
MPaKTHYECKOTO MCIIOIb30BaHMs (PU3NIECKIX 3HAHUN B TIOBCETHEBHOU
YKU3HU 1)1 o0ecriedeHust 0€30MacHOCTH P 0OpaIeHUH ¢ MpudopaMu
U TEXHUYECKUMH  YCTPOWCTBAMM,  COXPAHEHUS  3/I0pPOBbS
U COOJIIOJIEHUSI HOPM SKOJOTMYECKOro MOBEIEHHUS B OKpY)Karolen
cpene

1.16 OCYIIECTBIISITh OTOOp MCTOYHHKOB MHpopMarnuu B cetn MHTEepHeT
B COOTBETCTBMU C 3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOINUXCSI 3HAHUA W TMYTEM CpPAaBHEHUS DPA3JIMYHBIX HCTOYHUKOB
BBIICTSITh  MHGOPMAINIO, KOTOpas SBISETCS  TPOTHBOPEYHBOU
WA MOXKET OBITh HEJIOCTOBEPHOMN

1.17 UCIOJIb30BaTh MPU BBINOJHEHWHM YYEOHBIX 3aJaHUd  HAY4YHO-
HOMYJIIPHYIO JIUTEPATypy (U3NYECKOTO COJAEP)KaHUs, CIIPABOYHBIE
Marepuainbl, pecypcel cetu MHTepHer, Biaxerb npUueMaMu
KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUs MHPOPMALIUU U3 OJHOU
3HAaKOBOW CHUCTEMBI B IPYT'YIO

1.18 CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 UCTOYHUKOB HH(POpMAIuu GU3MIECKOTO COJAEPKAHMS,
B TOM 4HCJ€ MyOJMYHO AeNaTh KpaTKUe COOOLIEHHs O pe3yJibTarax
IPOEKTOB WJIM YYEOHBIX MCCIENOBAaHUN, MPU OSTOM TI'PaMOTHO
UCIOJIb30BaTh M3YYEHHbIM MOHATUMHBIN anmapaT Kypca (U3UKH,
COIPOBOXK/IATh BBICTYIJIEHUE MTPE3eHTaluen

1.19 IpU BBINOJHEHUH Y4EOHBIX MPOEKTOB M HCCIENOBAHUMN pacrpenemsTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aj[auyaMH,
CJIC/INTh 3a BBINOJHEHUWEM IIaHA JIEHUCTBHIA, aJ€KBAaTHO OlLEHUBATh
COOCTBEHHBIM BKJIaJi B JESITENBHOCTb TPYMIbl, BBICTpAUBATh
KOMMYHHUKATUBHOE B3aMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX

HpOB €psAECMbBIC IJIEMECHTBI COACPKAHNA

Kon Kon [TpoBepsieMble 3JIEMEHTHI COIEPKAHUS
pa3gena | dJeMEHTa

1 OU3UKA U EE POJIb B ITO3HAHWN OKPYXXAIOHIEI'O MUPA

1.1 ®dusuka — Hayka O Tnpupone. SBiIeHUs NOPUPOIBI.
@u3nueckue  ABJICHUS:  MEXaHMYECKHe,  TEIUJIOBBIE,
AIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
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1.2 dusnueckre BenuuuHbl. M3mepenne Gu3nUecKux BETUYHH.
®uznueckue  npubopel.  [lorpemrHocTh  U3MEpEHUN.
MexayHapoiHas CUCTEMA €IMHULI

1.3 EcrecTBeHHO-HAy4YHBIi METOJ TO3HAHUS: HaAOIIOJICHUE,
IIOCTAHOBKA HAy4YHOr'O0 BOIIPOCA, BBIJABMKEHUE TUIIOTES,
HKCIEPUMEHT IO  MpPOBEpKE  THUMNOTE3, OOBSCHEHHE
HA0JI01aEMOT0 SIBJICHHUS

1.4 Onucanue GU3NYECKUX SIBICHUH C IOMOIIBIO MOJIEIIEH

1.5 [TpakTuueckue pabOTHI:

N3MepeHne pacCTOSTHUM.

N3mepenne o0bemMa )XUIKOCTH B TBEPAOTO Tela.
OmnpeneneHue pasmMepoB MaIbIX TEJ.

W3mepeHne TeMrmeparypbl MpU MNOMOIIM KUIKOCTHOTO
TEPMOMETpA U JaTYHUKA TEMIIEPATYPHI

[TIEPBOHAYAJIBHBIE CBEJJEHUA O CTPOEHMU BEILIECTBA

2.1 CrpoeHue BelIEeCTBA: aTOMbI M MOJIEKYJIBI, UX pPa3MEpHI.
OMBITHI, I0KA3bIBAIOIINE IUCKPETHOE CTPOCHHUE BEECTBA

2.2 JIBmxeHnune yactuil BemiectBa. CBsi3b CKOPOCTH JIBUXKCHUS
yacTuIl ¢ Temreparypoil. bpoyHoBckoe nsuxenue, muddysus

2.3 BzauMmoperictBue = 4yacTuMll  BEIECTBA: MIPUTSKEHUE
U OTTAJIKUBAHUE

2.4 ArperatHble COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta3o0B,
KUJIKOCTEM U TBEpAbIX  (KPUCTALIMYECKHX)  TeEJl.
B3auMocBs3p MeEXAy CBOMCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSIX W HX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0EeHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

2.6 [TpakTnyeckue pabOTHI:

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

OnbITH IO HAOTIOJIEHUIO TETIJIOBOT'O PACIIMPEHHUSI Ta30B.
OneIThl IO OOHAPY)KEHUIO JEHCTBUSA CHUJI MOJICKYJISIPHOTO
MPUTSHKCHUS

JIBIOKEHUE U B3AVIMOJIEMICTBUE TEJI

3.1

MexaHndeckoe NBHKEHUE. PaBHOMEPHOE U HEPABHOMEPHOE
JIBUKECHUE
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3.2 Ckopoctb. CpenHsAsi CKOpPOCTb HpU  HEPABHOMEPHOM
JBUKEHUU. PacueT myTu 1 BpeMEeHH IBH>KCHUS

3.3 SBnenue mHepuuM. 3aKOH MHEpUMH. B3amMmopeinctsue Ten
KaK NpPUYMHA U3MEHEHUs! CKOPOCTH ABMXKEeHUs Ten. Macca
KaK M€pa HHEPTHOCTHU Teja

3.4 [InotHocTh BemiecTBa. CBA3b IJIOTHOCTH C KOJUYECTBOM
MOJIEKYJI B €AMHUIE 00BEMA BEIIECTBa

3.5 Cuila Kak XapakTepUCTUKA B3aUMOJICHCTBUS TE

3.6 Cuna ynpyroctu u 3akoH ['yka. U3MepeHue cuiibl
C IOMOUIBIO TMHAMOMETpA

3.7 SBneHne TATOTEHMS W cuia TsokecTH. Cuna  TSKECTH
Ha Jpyrux ranerax. Bec tena. HeecomocTh

3.8 Cuna tpeHus. TpeHHe CKOJIbKEHUS U TpeHUE NoKosl. TpeHue
B [IPUPOJIE U TEXHUKE

3.9 CrokeHue Cuj, HalpaBICHHBIX IO OJHOM  IPSMOM.
PaBHOAeHcTBYIOIIAS CHIT

3.10 [TpakTuyeckue paboThI
OmnpeneneHne CKOPOCTH PaBHOMEPHOT'O JIBHXKEHHS (LIapHhKa
B JKUJKOCTH, MOJENIU 3JEKTPUYECKOr0 aBTOMOOWJISA U Tak
nasuee).
Omnpenenenne cpeaHed CKOPOCTH CKOJBXKEHUS Opycka
WJIY [IapUKa 10 HAKJIOHHOM IIJIOCKOCTH.
Ornpeaenenye IIOTHOCTHA TBEPAOTO TEA.
OneIThl, JAEMOHCTPUPYIOLIME 3aBHCHUMOCTh PAaCTSKEHHS
(meopmarium) npy>KUHBI OT MPUTIOKEHHOUN CHITBI.
OnbITel, IEMOHCTPUPYIOLUIME 3aBUCUMOCTb CHJIBI TPEHUS
CKOJIbYKEHHSI OT Beca TeJla U XapaKTepa CONpPUKACAIOLIUXCS
MTOBEPXHOCTEN

3.11 @dusnyeckue SBICHUS B IPUPOJE: IPUMEPHI JBHIKECHHUS
C Pa3IMYHBIMU CKOPOCTSIMHU B KUBOW W HEKHUBOUW INPUPOJE,
JENCTBUE CUJIBI TPEHHSI B IPUPOJIE U TEXHUKE

3.12 TexHuueckre yCcTporucTBa: JUHAMOMETP, OAIIUITHUKT

JABJIEHUE TBEPJBIX TEJIL, )KMJIKOCTEN U T'A30B
4.1 HNaBnenue TBepaoro Tena. CrnocoObl  yMEHBIIEHHUS

N YBCIIMYCHUS JaBJICHUSA
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4.2

JlaBnenue rasza. 3aBHCHMOCTbH JaBJICHHUS Taza OT o0Obema,
TEeMITepaTyphI

4.3

Ilepenaua paBiieHWST TBEPABIMU TEJNaMH, KHUIKOCTIMU
u rasamu. 3akoH [lackandg. [lTneBMaTnuecKue MaiuHbl

4.4

3aBUCUMOCTh  JIABJICHUS  KUJAKOCTA  OT  TJIYOUHBI.
[I'uapocrarnueckuit mapagokc. CooOmaromuecs: COCyIbl.
['mapaBnuyueckne MEXaHU3Mbl

4.5

Atmocdepa 3emsn u armocdepHoe AaBiaeHue. [IpuunHbI
CYIIIECTBOBAHMS BO3AYIIHON 00omouku 3emin. OnbiT
Toppuuennu. 3aBUCUMOCTh  aTMOC(EPHOTO  JaBJICHUS
OT BBICOTHI HaJ] YPOBHEM MOPSI

4.6

N3mepenue aTMOC(EepHOTO JABJICHUSL. [TpuGopsr
TUTSI I3MEPEHUST aTMOC(EPHOTO JaBICHUS

4.7

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

4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTrueckue paboOTHI:

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

OnpeneneHre  BBHITAJIKMBAIONMICH  CHJIBI, JEHCTBYIOIICH
Ha TEeJIO, TOTPYKEHHOE B KUJAKOCTb.

IIpoBepka  HE3aBUCMMOCTM  BBITAIKHWBAIOLIEH  CHUJIbI,
JIEUCTBYIOILIEN HA TEJIO B )KUIKOCTH, OT MACCHI TETA.

OMnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKUBAIOILIEH
CHJIbI, JIEHUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT o0OBema
MOIPYKEHHOM B XUJKOCTh YaCTH Te€la M OT IUIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBaHue apeomMeTpa WK KOHCTPYUPOBAHUE JIOJKHU
Y OIIPENIEIIEHNUE €€ TPY30IOABEMHOCTH

4.10

®duznyeckue SBICHUS B MPUPOJIE: BIUSHHUE aTMOC(HEPHOrO
JIaBJICHUS HA )KMBOM OpPTraHu3M, IIJIaBaHUE 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 MexaHnuueckasi MOITHOCTh

5.3 [TpocThie MEXaHU3MBIL: pblyar, OJOK, HAKJIIOHHAS! TIOCKOCTb.
[IpaBuiio paBHOBECHS pblyara

5.4 [IprmeHeHue npaBuia paBHOBECUS pbluara K 0JIOKY

5.5 «3onoroe mpaBuio» mexaHuku. Koadduiment monesnoro
neiictBust MexaHusMoB. [IpocTeie MexaHU3MbI B OBITY
U TEXHUKE

5.6 [ToTeHIuanbpHast SHEPTUU TeNa, MOAHATOr0 Haj 3eMJIeH

5.7 Kunernueckas sHeprus

5.8 [lonHas mexaHuyeckas DJHEpPrus. 3aKOH HW3MEHEHUs
Y COXPAHEHHUSI MEXaHUYECKOW dHEPrUuun

5.9 [TpakTuyeckue pabOTHI:
Omnpenenenne pabOTHl CWIBI TPEHUS TPU PABHOMEPHOM
JIBH)KCHUU TeJa MO TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanue yclioBUM PaBHOBECHS pblUara.
N3mepenune KII/l HaKIIOHHOM TIIOCKOCTH.
N3ydenue 3akoHa COXpaHEHUSI MEXaHUYECKON 3HEPrun

5.10 @u3nueCcKre SIBICHUS B IPUPOJE: PbIYark B TEJE YEIOBEKA

5.11 Texnuueckue YCTpOMCTBA: pblyar, ITOJBHXKHBIN

U HEMOJABI)KHBIN OJIOKM, HAKJIOHHAsl IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
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8 KUIIACC
IIpoBepsieMble npeaMeTHbIE pPe3yJabTAThl OCBOCHUSI OCHOBHOW 00pa3oBaTe/IbHOM
MPOrpaMMBbl
Kon IIpoBepsieMble TPEAMETHBIE PE3YIIBTAThl OCBOCHUSI OCHOBHOMU
MIPOBEPSIEMOI0 o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 0O0IIIEro 00pa3oBaHMUs
pe3yJsbTara
1.1 UCIIOJIb30BATh OHATHUSA
1.2 pa3nuyarh SIBJIEHUS 1O ONUCAaHUI0O MX XapaKTEepPHBIX CBOWCTB
U Ha OCHOBE OINBITOB, JEMOHCTPUPYIOLIMX JaHHOE (PUINYECKOE
SIBJICHUE
1.3 pacro3HaBaTh NPOSIBICHME U3YYEHHBIX (PU3UYECKUX  SBJICHUUN
B OKPY)KAIOIIEM MHUPE, B TOM 4Mciie (U3NYECKUE SBICHUS B IPUPOJIE,
IPYA 3TOM NEPEBOJUTH NPAKTUUECKYIO 33Jauy B Y4€OHYIO, BBIICIATD
CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (DU3UIECKUX SIBICHUI
1.4 ONKCHIBaTh H3Y4YCHHBIE CBOMCTBA Te€l M (PU3MUECKHE SBICHUA,
UCHOJNb3ys (U3MUecKHe BEIMYMHBI, MNpPU ONHMCAHWU MPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCHOJB3YEMBIX  BEJIUYUH,
0003HaYEHUs U €AUHULBI PU3NYECKUX BETMYUH, HAXOAUTH (POPMYIIbI,
CBSA3BIBAIOUIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TpadUKU  HW3YYEHHBIX  3aBUCHUMOCTEU
(U3UYECKUX BEIIMUYHUH
1.5 XapaKTepu30BaTh CBOWMCTBA Tell, (PU3MYECKUE SIBJIICHUS U IPOLIECCHI,
UCIIOJIb3ysSd U3YYEHHBIE 3aKOHBI, MpPU ITOM JaBaTh CIIOBECHYIO
GopMyTUPOBKY 3aKOHa M 3allUChIBaTh €ro MaTeMaTHYeCKoe
BBIPAKEHUE
1.6 OOBACHATH (PU3MUECKHUE IPOLECChl M CBOWCTBA TEJl, B TOM YHUCIE
U B KOHTEKCTE CUTyalluld MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh PUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE
u3 1-2 jornyeckux MIaroB ¢ MOMOMIbIO 1—2 M3y4EeHHBIX CBOMCTBA
(u3HUECKUX ABJIECHUN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH
1.7 pelarh pacyeTHbhIE 3a1auu B 2 — 3 JEWCTBUS, MCHOJIB3YS 3aKOHBI

U (opMysbl, CBS3bIBAOIIME (PU3UYECKHUE BEIMYUHBI: HA OCHOBE
aHaJIM3a yCJIOBMS 3aJayd 3allMChIBaTh KPATKOE YCIOBHUE, BBISBIATH
HEJOCTaTOK JAHHBIX JJI pelIeHHs 3a/Jadyd, BbIOMpAaTh 3aKOHBI
U (popmysbl, HEOOXOIUMBIE IJii €€ PELIEHUs, MPOBOAUTH PACUETHI
U CpaBHUBaTh IIOJYyYEHHOE 3HAueHHE (PU3MUECKOH BEIMYUHBI
C U3BECTHBIMU JaHHBIMU
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1.8

pacrno3HaBaTh MNPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MPU MOMOLIU
(¢u3nYecCKuX METOJ0B, UCIOIb3Ysl ONIMCAHNE HCCIIEI0BAHUS, BBIICIIATh
IIPOBEPSIEMOE IIPEAIIOJIOKEHHUE, OLCHUBATH IIPABWIBHOCTH IOPSAAKA
IIPOBEJICHUS UCCIIEIOBAHHUS, 1€JIaTh BbIBOJIbI

1.9

NPOBOAWTH  OMBITHI 10 HAOMIOACHUIO  (PU3NYECKUX  SIBJICHHUM
Wi  (QU3NYECKUX CBOMCTB Teil: (opMynHpoBaTh MPOBEpPsSEMbIC
MPENNONIOKEHUsI, CcOoOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO
000py/IOBaHMS, ONUCHIBATEH XOJI OMBITA U (HOPMYITUPOBATH BHIBOIBI

1.10

BBITIOJIHATh MPSIMBIE HW3MEPEHUS. C HCIOJIB30BAHUEM AHAJIOT OBBIX
prOOPOB U TATUYNKOB (PU3UIECKUX BETMINH, CPABHUBATH PE3YIIbTAThI
U3MEpPEHUN C y4EeTOM 3aJaHHOW a0COIFOTHON MOTPEITHOCTH

1.11

OPOBOJUTH  HMCCIEAOBAaHME 3aBUCUMOCTH  OJIHOM  (u3MUecKon
BEJIMYMHBl OT JPYroM C WCHOJIB30BAHUEM IIPSIMBIX H3MEPEHUN:
IUTAaHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAHOBKY U BBIONHSTH
U3MEpEHUs], ClleAysd MPEAJIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yJbTaThl MOJIYYEHHON 3aBUCHUMOCTH B BUE TaOJIUI U rpaduKoB,
JIe1aTh BBIBOJBI 110 PE3yJIbTaTaM MCCIIEIOBAHU

1.12

MPOBOJAUTH  KOCBEHHBIE  M3MEPEHHS  (PU3MYECKUX  BEIMYMH:
TUTAHUPOBATH U3MEPEHHUS, COOUPATh IKCIIEPUMEHTAILHYIO YCTaHOBKY,
ciaenayss NPEMJIOKEHHOM MWHCTPYKLIMHU, W BBIYUCIATH 3HAYCHHE
BEJINYNHBI

1.13

coOroaTh  TMpaBWJIA TEXHUKH  O€30MacCHOCTH mpu  padote
¢ JJabopaTOpHBIM 000PYyTOBAHUEM

1.14

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB
U TEXHUYECKHUX YCTPOWCTB C OMOPOM HAa MX OMHUCAHHS, UCIOJB3YS
3HaHHWA O CBOWCTBAaX (PU3MUECKUX SIBICHUA U HEOOXOJUMBIE
¢uznyeckue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb HMPOCTBIC TCXHUYICCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI IO CXEMaM M CXCMATUYHBIM PHUCYHKaM, COCTABJIATbL CXCMBbI
QJICKTPUICCKHX ueneﬁ C IMOCICAOBATCIIbHBIM W IIapaJJICJIbHBIM
COCAUMHCHUCM  JOJICMCHTOB, pa3jin4das YCIIOBHEIC 0003HaYCHUS
9JICMCHTOB 3JICKTPHYCCKHUX ueneﬁ

1.16

NPUBOIUTH TIPUMEPHl (HAXOAWTh WHOOpPMAIMIO O TMpUMepax)
MPAKTUYECKOTO UCTIONB30BaHMs (PU3MUECKUX 3HAHUI B TTIOBCETHEBHOU
YKU3HHU )1 o0ecriedeHust 0€30MacHOCTH MPH 0OpaIIeHUH ¢ MpudopaMu
U TEXHUYECKUMU  YCTPOMCTBAMHU,  COXpPAaHEHUS  370POBBS
U COOJIOZICHUSI HOPM JKOJOTHYECKOTO TOBEACHHUS B OKPYXKAIOIIEH

cpene
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1.17 OCYIIECTBIISTh TTOMCK HH(POPMAIUN (PU3NIECKOTO COACPKAHUS B CETU
NuTepHer, Ha OCHOBE HMMEIOIIMXCS 3HAHUW M IYTEM CpPABHEHHS
JIOTIOJTHUTENIbHBIX WCTOYHUKOB BBIICIATH HMHGOPMAIIMIO, KOTOpas
SIBJIIETCS POTUBOPEUUBOM MIIM MOXKET OBITH HEJIOCTOBEPHOMU

1.18 UCIOJIb30BaTh MPU  BBITIOJHEHWHM YYE€OHBIX 3a/laHUi  HAYYHO-
HOMYJIAPHYIO JIUTEPATypy (U3NYECKOTO COJAEP)KaHUs, CIPaBOYHBIC
Marepuaibl, pecypchl ceth VHTepHEeT; BiIaleTb IpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHusi HHMOpMAIUu U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19 co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOIIEHUS,
0000mas wHGOPMAIIUIO U3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO
CoZep)KaHUsl, B TOM 4HCJE MYyOJMYHO TMPEACTABIATh PE3YJbTaThl
NPOEKTHOM WJIM HCCIENOBATEILCKON NIEATENbHOCTH, IPH 3TOM
I'PaMOTHO HCIOJIb30BAaTh HM3YYCHHBIM MOHATUIHBIN ammapar Kypca
(U3UKH, COMPOBOXKIATH BHICTYIUICHUE MPE3eHTALNEH

1.20 IIPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB U HMCCJETOBAHUN (PU3UUECKHUX
MPOIIECCOB pacHpelensiTh O0S3aHHOCTH B TPYMIIE B COOTBETCTBHUU
C TIOCTaBJICHHBIMH 33Ja4yaMH, CJIEIUTh 3a BBIINOJHEHUEM IUIaHA
JEeUCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OI[EHUBATh COOCTBEHHBIN
BKJaJ B JCATEIBHOCTh TPYIIIbI, BBICTPAMBATH KOMMYHUKATHBHOE
B3aMMOJICHCTBUE, MPOSIBIISISI TOTOBHOCTD pa3peiarh KOH(IUKTHI

IIpoBepsiemble 3j1IeMEHTbI CONEPKAHMS

Kon Kox IIpoBepsieMble 3IEMEHTHI COIEPKaHUS
pasnena DJIEMEHTA

6 TEIUIOBBIE SABJIEHMA

6.1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KMHETHYECKOW TEOPUU
CTpoeHusl BemecTBa. Macca u pa3mepsl MOieKysl. ONbIThI,
HOATBEP)KJAIOIINE OCHOBHBIC TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHHU

6.2 Mogaenu TBEpIOTo, *KUIKOTO U Ta3000pa3HOr0 COCTOSHUM
BemecTBa. Kpucrammyeckue u amopdHbIe Tena

6.3 OOBbsiCHEeHHE CBOMCTB Ta30B, JKUJIKOCTEH M TBEPABIX TEJ
Ha OCHOBE TMOJIOKEHUN MOJIEKYJISIPHO-KUHETHUECKON TEOPHH

6.4 CMmaumnBaHNE U KallWJUISIPHBIC SIBJICHUS

6.5 TemnnoBoe paclIMpeHUE U CIKATHE
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6.6 Temneparypa. CBA3b  TemMmeparypbl CO  CKOPOCTBIO
TEIUIOBOTO JIBUKECHHS YaCTHUIL

6.7 Buyrpennsiss sueprus. CrocoObl M3MEHEHHUsS BHYTpPEHHEN
SHEPrUM: TeIUIonepeIaya U COBEpUICHHE Pa0OThI

6.8 Bunel Ttemnonepenauu: TEMIONPOBOAHOCTh, KOHBEKIIMS,
U3JIy4CHUE

6.9 KonmuuecTBo TemIOTHL. Y IebHas TEIIOEMKOCTh BEIlleCTBa

6.10 TemiooOMeH W TEmJIOBOE  paBHOBECHE. Y paBHEHUE

TEIJIOBOro OajaHca

6.11 [InaBieHne M OTBEPACBAHHE KPUCTAIUIMYECKUX BELIECTB.
VY nenpHast TENIIOTA IJIABJICHUS

6.12 [TapooOpazoBanne u koHAeHcarus. Vcmapenue. Kumenue.
VYaenvbHas  Temnora  mapooOpa3oBaHHS.  3aBUCHMOCTH
TEeMITepaTyphbl KUTICHUS OT aTMOC(EPHOTO JaBICHUS

6.13 Bnaxunocts Bo3ayxa

6.14 DHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CrOpaHus

6.15 [Tpuniuner pabotel TeroBbix apurareneit KI1J[ rermmoBoro
nBUrareisi. TEenJioBble JBUTATENM M 3allUTa OKPYXKAIOIIEH
Cpesl

6.16 3aKOH COXpaHEHHsI W MPEBPAILCHUS] SHEPTUU B TEILJIOBBIX
nporueccax

6.17 [TpakTuyeckue pabOThI:
OnwITEl TI0 OOHAPY)KCHHUIO JEHCTBUS CHJI MOJICKYJISIPHOTO
PUTSHKCHHUS.
OnbITEl 1O BBIPALIMBAHUIO KPUCTAIUIOB MOBAPEHHON COJIU
WIH caxapa.

OneIThl MO HAOJIONEHUIO TEIJIOBOTO pPACIIUPEHHUs Ta30B,
KUJIKOCTEW U TBEPHBIX TEL.

OmnpezneneHue 1aBjieHUs BO3Ayxa B OalJIOHE HIIPULIA.
OneIThl, JIEMOHCTPUPYIOLUIME  3aBUCHMOCTb  JABJICHHUS
BO3/[yXa OT €ro 00beMa U HarpeBaHUs WU OXJIAXKICHHUS.
[IpoBepka rUMNOTE3bl JMHEMHOM 3aBUCUMOCTH  JIJIUHBI
CTONOMKAa JKMIKOCTU B  TEPMOMETPUYECKOW  TpyOke
OT TeEMIIEpaTyphl.

HaGmronenne w3MeHEHHs BHYTPEHHEH OHEprum Tena
B pe3yJbTare TeIionepeauu U padboThl BHEIIHUX CHJL.
HccnenoBanue siBieHUs TEMI0OOMEHa MPU CMEUIMBaHUU
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XOJIOAHOU U TOPSTYEH BOJBI.

OnpeneneHre KOJIWYECTBA TEIUIOTHI, MOJTYYEHHOrO BOJION
IIPU TETUIO0OMEHE C HArPEThIM METATITUYECKUM LIIIIUHPOM.
OnpeneneHne  yAeIbHOW  TEMJIOEMKOCTH  BEHIECTBA.
HccnegoBanue nponecca ucnapeHusl.

OnpeneneHre OTHOCUTEIBHOM BIAXKHOCTH BO3AyXa.
OnpeneneHre yieabHON TEIUIOTHI TIABIEHUS JIbAa

6.18 @dusnyeckue SABJICHUS B INPUPOJE: ITOBEPXHOCTHOE
HATSDKCHUE U KaWJUIIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAILIBI
B mnpupojne, uznydeHue CoiHIA, 3aMep3aHue BOJIOEMOB,
MopckHe Opu3bl; 00pa3oBaHUE POCHl, TyMaHa, UHEs, CHETa

6.19 TexHudecknue  yCTpOMCTBA: KaWuIsIpbl,  IPUMEpPHI

UCIOJIb30BaHUSl KPUCTAJIOB, JKUAKOCTHBIA TEPMOMETP,
JATYUK TEMIIepaTyphl, TEPMOC, CUCTEMa OTOIJICHUS JIOMOB,
TUTPOMETPBI, TICUXPOMETP, MapoBasi TypOWHA, JIBUraTelb
BHYTPEHHETO CTOPaHUS

OJIEKTPMYECKUE U MAT'HUTHBIE ABJIEHUA

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

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

7.3 DnekTpuueckoe rmoje. HanpspkeHHOCTh  3JIEKTPUYECKOTO
nonst. [lpuHuun cynepno3uuuy JIEKTPUYECKUX IOJIEH
(Ha KaYeCTBEHHOM YPOBHE)

7.4 Hocurenn  3n€KTpUYECKUX  3apsioB.  DJIEMEHTapHbIN
anekTpuueckuii 3apsana. CrtpoeHuwe aroma. I[IpoBomHUKH
U JUDJIEKTPUKHU

7.5 3aKOH COXpaHEHUS JIEKTPUUYECKOrO 3apsaaa

7.6 DIIEKTPUYECKUM TOK. YcnoBus CYILLICCTBOBAHUS
AIEKTPUYECKOr0 TOKA. FICTOUHMKM ITOCTOSHHOT'O TOKA

7.7 JIeHcTBUSL DJIEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KMJIKOCTSIX U ra3ax

7.8 Onektpuueckad nenb. Cuna  TOKa.  DIEKTPHYECKOE
HanpspKeHUe

7.9 ComnpoTuBJIEHUE NPOBOJHUKA. Y IEIIBHOE COMPOTHBICHHUE

BEILIECTBA
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7.10 3akon Oma aJis y4acTka 1enu

7.11 [TocnenoBarenbHOE 151 MapasjeabHOe COCTMHECHUE
IIPOBOHUKOB

7.12 PaboTa u MOLIHOCTH ANEKTPUUECKOro TOKA. 3akoH J[>xoyJs-
Jlenua

7.13 DNeKTpUYecKue Ienu ¢ TMOTPEOUTENH DIECKTPUUECKOM

sHepruu B ObITy. KopoTkoe 3ambIkaHue

7.14 IlocTtossHHBIe MaruuThbl. B3anMoIencTBHE ITOCTOSHHBIX
MAarHuTOB
7.15 MarautHoe nosie. MarHuTHOE MoJie 3eEMJIM U €r0 3HAYECHHE

JUIA )KU3HU Ha 3eMiie

7.16 OneiT Opcrena. MarHuTHOE MOJ€ AIEKTPUUECKOrO TOKA.
[TpuMeHeHne 3JIeKTPOMarHUTOB B TEXHUKE

7.17 JlecTBME€ MArHUTHOTO TIOJSI HA MPOBOAHHUK C TOKOM.
DJEKTPOABUTATENL TMOCTOSTHHOIO ToOKa. Hcmosb3oBaHue
3JIEKTPOABUTATENEN B TEXHUYECKUX YCTPOKCTBAxX
Y Ha TPAHCIIOPTE

7.18 Omnertel @apanes. SIBneHUE 3JIEKTPOMArHUTHOM WHIYKLIHAH.
[IpaBuno Jlenna

7.19 OnekrporeHeparop. CrocoObl MOTYyYEHUS DIEKTPUUECKOM
SHEPruu. DJICKTPOCTAHIIUN HA BO3OOHOBIISI EMbIX HCTOUYHUKAX
SHEPruun

7.20 [TpakTueckue pabOTHI:

OnpITEl 10 HAOIOACHUIO SJICKTPU3AIMHA TET WHIYKIHEH
Y TIpY COTTPUKOCHOBEHUHU.

HccnenoBanue JeHCTBUS AIEKTPUIECKOTO OISt
Ha MPOBOAHUKHU U JUAJICKTPHKH.

COopka u mpoBepka pPabOTHI AIEKTPUYECKON Ienu
MIOCTOSTHHOTO TOKa.

M3Mepenne 1 perympoBaHue CHITBI TOKA.

M3amepenne u perymmpoBaHue HANIPsHKCHMS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO dYepe3
pPE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOpPAa U HAIPSIKEHUS
Ha pe3ncTope.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTH AJIEKTPUUECKOTO
COMPOTHBJICHUS TPOBOJHUKA OT €ro JUIMHBI, TUIOIIAIN
MIOTIEPEYHOr0 CEYCHHS 1 MaTepHara.
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[TpoBepka npaBmHIia CJIOXKEHUS HaANPSHKEHU N
IIPU MOCJIEI0BATEIbHOM COEIUHEHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuiia Ui CUJIBl TOKA MpU MapajuleIbHOM
COEIMHEHUH PE3UCTOPOB.

Omnpenenenue padOThI ITEKTPUUECKOT O TOKA, UAYIIETO Yepes
pe3UCTOP.

Omnpenenenue MOIIHOCTH AIIEKTPUIECKOTO TOKa,
BBIJICJISIEMOU HA PE3UCTOPE.

HccrnenoBanne 3aBUCUMOCTH CUJIBI TOKA, HUIYIIETO dYepes
JAMITOYKY, OT HAIPsOKEHUS Ha HEH.

Onpenenenune KII/] narpeBarers.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBHUSI MOCTOSIHHBIX
MarHuToB.

W3yueHne MarHUTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB MPH UX
00BEIMHEHUU U Pa3JICIICHUN.

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

B3aMMOJICVICTBHS KaTYIIIKH C TOKOM M MarHUTa OT CUJIbI TOKa
Y HAIIPaBJICHUS TOKA B KATYIIIKE.

N3ydeHne neUCTBAST MAarHUTHOTO TMOJII HA MPOBOJHUK
C TOKOM.

KoHcTpynpoBaHue u u3ydeHHe pabOoThl JICKTPOIBUTATEIIA.
N3mepenne K1 anekTpoaBuraTteapbHOM YCTAHOBKH.

OneIThl IO MCCIEAOBAHUIO SIBJICHUS DJICKTPOMArHUTHOMN
WHIYKIUH: HCCJICOBAHNEC W3MEHCHUMN 3HAYCHUS
Y HApaBJICHUS] UHIYKIIMOHHOI'O TOKa

7.21 ®duznyeckue SBICHUS B MPUPOJE: IICKTPUUECKHUE SIBICHUS
B arMmocdepe, DIEKTPUYECTBO KUBBIX  OPraHHU3MOB,
MarHuTHOE moJje 3eMd, Ipeid MoIocoB, poJib MATHUTHOTO
MOJISL JUIsl KU3HU Ha 3emiie, OIS PHOE CUSTHUE

7.22 TexHuueckne ycTpOWCTBA:  BJIEKTPOCKON, aMIIEPMETP,
BOJITMETP, PEOCTAT, CUYETYUK OJJIEKTPUUECKOW DHEPIUH,
AIIEKTPOOCBETUTEIIbHBIC npubopBHl, HarpeBaTeJIbHbIE
3IEKTPOIPUOOPHI (mpumepsl), DIEKTPUYECKUE
NPEIOXPAaHUTENHN,  DJIEKTPOMArHUT,  3JIEKTPOJBUTATENb
MOCTOSIHHOT'O TOKa, T€HEpaTOp MOCTOSHHOI'O TOKA
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9 KUIIACC
IIpoBepsieMble npeaMeTHbIE pPe3yJabTAThl OCBOCHUSI OCHOBHOW 00pa3oBaTe/IbHOM
MPOrpaMMBbl
Kon [IpoBepsieMble TpEAMETHBIE PE3YIBTAThl OCBOEHUS OCHOBHOU
MIPOBEPSEMOTO o0pa3oBaTenbHOM IPOrpaMMbl OCHOBHOTO 0011IeT0 00pa3oBaHUs
pe3yJsbTara
1.1 UCIIOJIb30BATh U3YUEHHBIE TOHATHUS
1.2 pa3nuyarh SBJIEHUS 10 ONUCAHUI0O MX XapaKTepHBIX CBOWCTB
U Ha OCHOBE OINBITOB, JEMOHCTPUPYIOLIMX JaHHOE (PUINYECKOE
SIBJICHUE
1.3 pacro3HaBaTh NPOSIBICHME U3YYEHHBIX (PU3UYECKUX  SBJICHUUN
B OKPY)KAIOIIEM MHUPE, B TOM 4Mciie (U3NYECKUE SBICHUS B IPUPOJIE,
IPU 3TOM NEPEBOJUTH NPAKTUUECKYIO 3a7jauy B y4e€OHYIO, BBIIEIATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3UIECKUX SIBICHUI
1.4 ONUCHIBaTh W3y4YCHHBIC CBOICTBA Tl M (PU3NYECKUE SIBICHMUS,
UCHOJNb3ys (U3MUecKHe BEIMYMHBI, MNpPU ONHMCAHWU MPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCHOJB3YEMBIX  BEJIUYUH,
0003HaYEHUs U €AUHULBI PU3NYECKUX BETMYUH, HAXOAUTH (POPMYIIbI,
CBSA3BIBAIOUIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMHM, CTPOUTHh TpadUKU  HW3YYEHHBIX  3aBUCUMOCTEU
(U3UYECKUX BEIIMUYHUH
1.5 XapaKTepu30BaTh CBOWMCTBA Tell, (PU3MYECKUE SIBJIICHUS U IPOLIECCHI,
UCIIOJIb3ySd W3YYEHHBIC 3aKOHbI, MpPU HTOM JaBaTh CIIOBECHYIO
GopMyTUPOBKY 3aKOHa M 3allUChIBaTh €ro MaTeMaTHYeCKoe
BBIPAKEHUE
1.6 OOBACHATh (DPU3MUECKHE MPOLIECCHl M CBOWCTBA TEl, B TOM YHUCIE
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 MM 3aKOHOMEPHOCTHU
1.7 pemiaTh pacueTHble 3a7auyd (ONMHMparoIIMecs Ha cucremy u3z 2-3

ypaBHCHHI), WCIIONB3ysS 3aKOHBI M (OPMYIBI, CBSI3BIBAIOIIHC
¢usznyeckue BENWYMHBL: HAa OCHOBE aHalM3a yCIOBHS 3ajaud
3alKMChIBaTh ~ KPaTKOE€  YCIIOBHUE,  BBISBISATh  HEJOCTAIOIIHE
Wi W30BITOYHBIE JIaHHBIE, BBIOMpATh 3aKOHBI U  (HOPMYIIBI,

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

pacrno3HaBaTh MNPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MPU MOMOLIU
($u3NYECKUX METOI0B, UCIIOJb3YsI OMMCAHNUE UCCIICIOBAHMUSI, BBIIETATh
IIPOBEPSIEMOE IIPEAIIOJIOKEHUE, OLCHUBATH IIPABWIBHOCTH IOPSAIKA
IIPOBEICHUS HCCIICOBAaHMs, JEJIaTh BBIBOJABI, WHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOJEHUI U ONBITOB

1.9

MPOBOJUTH ONBITBI 10  HAOMIOJCHHIO  (U3UYCCKUX  SBICHUM
WM (PU3NUECKUX CBOMCTB TEJI: CAMOCTOSITEIILHO COOMPATh YCTAHOBKY
U3 U30BITOYHOTO HAOOpa 000PYI0OBAaHNUS, OMUCHIBATH XOJ] OMBITA U €T0
pe3ynbTarhl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOANTh TPU HEOOXOAMMOCTH CEpPHI0 TPSIMBIX HW3MEPCHH,
ompenessisi CpeAHee 3HaueHHe u3MepseMoil BenuuuHbl ((pokycHoe
paccTosiHie coOuparolel JIMH3bI), 000CHOBBIBaTh BBIOOP crocoOa
u3MepeHus (M3MEpPUTENHLHOTO Tprudopa)

1.11

MPOBOANTH HCCIICIOBAHNE 3aBUCUMOCTEH (U3MYECKUX BEITHMYHH
C UCIOJIb30BAHUEM MPAMBIX U3MEPEHUN: TJIAHUPOBAThH UCCIIEIOBAHKE,
CaMOCTOSITETbHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATH pPE3YJbTaThl
MOJIYUCHHON 3aBUCUMOCTH (DM3MYECKUX BEIMYUH B BHJIC TaOJIHII
U TpaUKoB, JIeJaTh BBIBOJIBI MO PE3YJIbTATaM UCCIICIOBAHUS

1.12

MPOBOANTH  KOCBEHHBIE  W3MEPEHHS  (PU3MYECKUX  BEIMYHH:
TUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBINOJHATH U3MEPEHHUs, CIEAysd MNPEIJIOKEHHON WHCTPYKIIUU,
BBIUUCIISATh 3HAYCHUE BEJIWYMHBI U AHAIM3UPOBATH IIOJYYECHHBIC
pe3yabTaThI C YYETOM 33JaHHOW MOTPEIIHOCTU U3MEPECHUN

1.13

coOroaTh  TpaBWJIA TEXHUKH  O€30MacHOCTH mpu  padote
¢ 1abopaToOpHBIM 000pYAOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKK HM3YyYEHHBIX (DU3MUECKUX MOJETICH:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPAOE TENI0, TOUCUHBIA HCTOYHUK
CBETA, JIy4, TOHKas JMH3a, [UIAHETApHAs MOJEIb aroMa, HYKIOHHAs
MOZEJIb aTOMHOI0 sipa

1.15

XapaKkTepru30BaThb MNPHUHIMIOBI JEUCTBHS HW3YYEHHBIX NpHOOpPOB
U TEXHUYECKUX YCTPOMCTB C OIOPOM HAa MX OINMCAHUSA, UCIIOJIb3Ys
3HaHHWSA O CBOWCTBAaX (PU3MUECKUX SIBICHUH U HEOOXOJUMBIE
¢uznyeckue 3aKOHOMEPHOCTU

1.16

UCIIOJIb30BATh CXEMBl M CXEMAaTUYHBICE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, VU3MEPUTENBHBIX pudopoB
U TEXHOJIOTUYECKUX MPOIIECCOB MPHU PEIICHUH Y4eOHO-TPAKTUIECKUX
3a/1a4, OMTHYECKUE CXEMBbI JIJISl TOCTPOSHUS N300paKEHUH B TUIOCKOM
3epkalie u coduparouiei JinH3e
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1.17 OPUBOJIUTH HpPUMEPHl (HAXOAUTh HWHGMOPMALMIO O MpUMEpax)
IPaKTUYECKOT0 MCIIOJIb30BaHUS (PU3NUECKUX 3HAHUI B IIOBCEAHEBHOM
YKU3HU 1)1 o0ecriedeHus: 0€3011acHOCTH MPHU 0OpaIeHUuH ¢ MpudopaMu
U TEXHUYECKUMH  YCTPOWCTBAMM,  COXPAHEHUS  3/I0pOBbS
U COOJIIOJIEHUS HOPM SKOJOTMYECKOro MOBEIEHHUS B OKpY)Karolen

cpene

1.18 OCYIIECTBIISITh TOUCK UHPOPMAIIUU (PU3NUECKOTO COICPKAHUS B CETU
WNuTtepHer, camocToATenbHO (QOpMYIUpys TIOMCKOBBIM  3ampoc,
HAaXOAUTh TIYTH  OMNpPEACNCHUS  JOCTOBEPHOCTH  IOJYYCHHOM
uH(OpMaMK HAa OCHOBE WMEIOIIMXCS 3HAHWUN W JIOMOJIHUTEIHHBIX
HCTOYHUKOB

1.19 UCMOJIb30BaTh IPU  BBIIOJHEHUM Y4E€OHBIX 3aJaHUNA  HAy4dHO-
HOMYJIIPHYIO JIUTEPATYpy (U3NYECKOTO COJAEP)KaHUs, CIIPABOYHBIE
MaTepuaibl, pecypcbl ceth VHTepHeT; BlIaaeTb INpUEMaAMHU
KOHCIIEKTUPOBAHUS TEKCTA, IPeoOpa3oBaHUs UHPOPMALUU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO

1.20 CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE U YCTHBIE COOOIIECHHUS
Ha OCHOBE MHGOpPMAlUM U3 HECKOJIbKHX HCTOYHUKOB (PU3UYECKOTO
coliepXaHus, NYyOJUYHO TPEACTABIATH PE3yabTaThl MPOEKTHOU
WM UCCIIEIOBATENbCKOM  JACATEIIBHOCTH, NPU 3TOM TI'PaMOTHO
MCIIOJIb30BATh U3YYCHHBIN MOHATUINHBIN anmnapar n3y4aeMoro pas3aeia
GU3MKKN W COMPOBOXKJATh BBICTYIUICHHE TpPE3CHTAIIMEH C y4eToM
0COOCHHOCTEH ayUTOPUU CBEPCTHUKOB

1.21 IIPU BBIMIOJTHEHUN YYEOHBIX MPOEKTOB U HMCCIEIOBAHUN (PU3NYECKHUX
IPOIIECCOB paCHpEeNeNATh O00S3aHHOCTU B TPYIIE B COOTBETCTBHUHU
C TOCTaBJICHHBIMHM 33Ja4aMH, CIECIWTh 34 BBINOJHEHUEM IUIAHA
JENCTBUHN B KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATH COOCTBEHHBIM
BKJIAJ B JEATEIBbHOCTH TIPYNIbI, BBICTPAUBAaTh KOMMYHHUKATHBHOE
B3aMMO/IECTBUE, POSIBIISISI TOTOBHOCTD pa3periarh KOH(IMKTHI

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon Kon [IpoBepsieMble PIIEMEHTHI COIEPKAHUS
paszena | D3JIEMEHTa

8 MEXAHUWYECKUE ABJIEHMA

8.1 Mexanunyeckoe aBvxeHue. MarepuanbHas Touka. Cucrema
oTcuera
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8.2 OTHOCUTEIBLHOCTh MEXaHUUYECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE PAMONMHENHOE NBUKEHHE

8.4 HepaBHomepHoe mnpsimonuHeliHoe nBwxeHHe. CpenHss
U MIHOBEHHAs CKOpPOCTb Tela NpH HEPaBHOMEPHOM
JIBUYKEHUU

8.5 VYckopenne. PaBHOYCKOpEHHOE MPSMOJIUHEWNHOE JTBUKEHUE

8.6 Coboanoe nanenue. OnbiTel ["anumnes

8.7 PaBHOMEpHOE nBUXKEHKE 110 OKpYKHOCTHU. [Iepron 1 yacrora
oOpaieHusl. JInneninas u yriioBas CKOpOCTH.

LlenTpocTpemuTensHOE yCKOPEHNE

8.8 [Tepsbiii 3akoH HproToHa
8.9 Bropoii 3akoH HproTona
8.10 Tperuii 3akoH HeroToHa
8.11 [IpuHOMT CynIepnO3UIIUU CUTT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHuUs: cuiia TPEHUS CKOJIbKEHMUS, CUjla TPEHUS TTOKOS,
JIPYTU€ BUJIbl TPEHUS

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

8.15 JBmxenue mianer Bokpyr ConnHua. IlepBas xocMuueckas
CKOpocTh. HeBecoMOCTh U nieperpys3ku

8.16 PaBHoBecue MarepuanibHOW TOYKH. AOCOIIOTHO TBEPAOE
TEJI0
8.17 PaBHOBecue TBepmoro Tema € 3aKpPEINIEHHOW  OCBEO

BpalllCHU. MOMEHT CHIJIBI. ]_IGHTp TSAXKCCTH

8.18 Nmnynec Tena. M3menenne umiyibca. VIMITynbC cuisl

8.19 3aKOH COXpaHEHUS UMITYJIbCa

8.20 PeaktuBHOE nBUXKEHUE

8.21 Mexanuueckasi paboTa ¥ MOITHOCTb

8.22 Pabota cun Tsbkectd, ynpyroctd, TpeHusi. CBs3b SHEpruu
U padoThHI

8.23 [ToTeHmanbHas 3HEPrus Tea, NOJHATOrO HaJl MOBEPXHOCTHIO
3emiau
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8.24 [loTeHumanbHast 3HEPTUsI CKATOU MPYKUHBI

8.25 Kunernueckas sHeprusi. TeopeMa 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUS MEXaHUYECKON IHEPTUH

8.27 [TpakTuyeckue pabOTHI:
Omnpenenenre cpeaHed CKOPOCTU CKOJBXKEHUS Opycka
WJIM JIBU>KEHHMS 1IAPUKA 110 HAKJIOHHOM MJIOCKOCTH.
OnpeneneHue YCKOpEHHs Tela MpU  PABHOYCKOPEHHOM
JBU)KEHUU 110 HAKJIOHHOM TIJIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH YT OT BPEMEHH
Opyd  pPaBHOYCKOPEHHOM  JBWKEHUMM 0€3  HadyalbHOM
CKOpPOCTH.
[IpoBepka rUMOTE3BL: €CIM HPU  PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HauaabHOW CKOPOCTH MTYTH OTHOCATCS KaK psif
HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIHME MPOMEKYTKU
BPEMEHU OJINHAKOBBHI.
HccnenoBaHrne 3aBUCUMOCTH CHUJIBI TPEHUSL CKOJIbKEHUS
OT CHJIbI HOPMAJIBHOT'O JIABJICHUS.
Omnpenenenune K03PHULIHUEHTA TPEHUS CKOIbKEHUS.
OmnpeneneHne )KeCTKOCTH MPYKUHBI.
Omnpenenenre pabOTHl CWIBI TPEHUS TPU PABHOMEPHOM
JBUYKEHUU TeJa 1O TOPU3OHTAIBHON MTOBEPXHOCTH.
Omnpenenenre padOThl CHJIBI  YOPYTOCTH TMpPU TMOABEME
rpy3a C HCIOJb30BAHUEM HEIOABM)XKHOIO W TOJBHIKHOIO
OJIOKOB

8.28 du3nyecKrue SBJICHUS B NPUPOJE: HPWIMBBI U OTJIMBHI,
nBrkeHue 1uiaHeT CoOJHEYHOW CHCTEMBI, PEaKTHUBHOE
JBU>KEHUE KUBBIX OPraHU3MOB

8.29 Texnuueckue YCTPOUCTBA: CIIUJIOMETD, JTaTYUKU

ITOJIOXKEHUS, PACCTOSHUSA U YCKOPEHUS, PAKETHI

MEXAHMYECKHUE KOJIEBAHMA 1 BOJIHbI

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

9.2 MaremaTndyecknii U NpyKUHHBIA MasTHUKU. [IpeBpainenne
SHEPruu Mpu KosuedaTeabHOM JIBUKEHUH

9.3 3aryxatomue KosneOaHus. BbIHyXIeHHble — KoJeOaHMS.

Pe3onanc
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94 Mexanuueckue BoNHBL. (CBOICTBA MEXaHMYECKHUX BOJIH.
[IpononbHbIE W TONEPEYHbIE BOJHBI. J[JIMHA BOJHBI
U CKOPOCTh €€ pachpocTpaHeHHs. MeXaHHMYeCKHUE BOJHBI
B TBEPJIOM TEJE, CEHCMHUYECKNE BOJIHBI

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

9.6 WNHbpa3Byk U yabTpa3ByK

9.7 [TpakTuyeckue pabOThI:
Onpenenenne YacCTOTBI u nepuoza KoJieOaHuit
MaTeMaTHYECKOro MasiTHUKA.
OmnpeneneHne 4acToThl U Mepruoia KojaebaHuil Npy>KUHHOTO
MasiTHUKA
HccnemoBanne  3aBUCHMOCTH  TepHoJia  KoJieOaHUH
MOJABEIIEHHOTO K HUTHU TPYy3a OT JJIMHBI HUTH.
HccnemoBanne  3aBUCHUMOCTH  TepHojia  KoJieOaHUM
NPYXUHHOTO MasiTHUKA OT MacChl rpys3a.
[IpoBepka HE3aBUCHUMOCTH nepuoaa KOJIeOaHMI
rpy3a, TMOJBEIIEHHOIO K HUTH, OT MacCchl TIpy3a
U )KECTKOCTH MPYKUHBI. I3MepeHne ycKopeHusi CBOOOHOTO
naJieHuUs

9.8 @dusnyeckue SBICHUS B IPUPOJE: BOCIPUITHE 3BYKOB
JKUBOTHBIMH,  3EMJIETPSICEHUE, CEHUCMHYECKHUE  BOJIHBI,
I[yHaMH, X0

9.9 TexHuueckue  yCTPOMCTBA:  3XOJIOT,  HMCIOJIb30BAHHE
yIIbTpa3ByKa B OBITY M TEXHUKE

10 OJIEKTPOMATHUTHOE T1OJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DJIEKTPOMAarHUTHOE TIOJI€. DJIEKTPOMATrHUTHBIE  BOJIHBL.
CBolicTBa 3JIEKTPOMArHUTHHIX BOJIH

10.2 [IIxana 37€KTPOMAarHUTHBIX BOJIH

10.3 DIlleKTpoMarHuTHas mnpupoaa cBera. (CKOpoCTh CBeTa.
BosHOBBIE CBOMICTBA CBETA

10.4 [TpakTyeckue pabOThI:
N3ydyeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IMOMOIIBIO
MOOHJIBHOTO TeneoHa

10.5 dusnyecKue SBJICHUS B MPUPOJIC: OMOJOTMYECKOe NCHCTBUE

BUIUMOIrO,  yJIbTPaQHOJIETOBOIO U  PEHTTEHOBCKOTO
U3JIy4eHU N
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10.6 Texauueckue yCTPOMCTBA: HCIIOJIb30BaHUE

AIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U
11 CBETOBBIE SABJIEHUA

11.1 JlyueBas monens cBera. FIcTouHUKHM cBETa

11.2 [IpssMonMHENHOE pacIpPOCTPAHEHUE CBETA

11.3 Otpaxenue ceta. [Imockoe 3epkaso. 3aKOH OTpaKECHUsI CBETa

114 [Ipenomiienne cBeta. 3aKkoH mpenomiieHUs cBera. [lomHoe
BHYTpPEHHEE OTpakKeHUE CBETa

11.5 JIunza. Xoa ny4deit B IMH3E

11.6 OnTtuyeckass  cucrema  (oToammapara,  MHUKPOCKOIaA
U TEJIeCKOoIa

11.7 ['ma3  kak  onruueckas — cucrema.  biaM3opykocThb
U JaTbHO30PKOCTh

11.8 Pasnoxxenne Oenmoro cera B crekTp. OmnbiTel HbroToOHA.
CnoxkeHue CreKTpaJIbHBIX 1IBETOB. Jlucnepcus cBera

11.9 [TpakTnyeckue pabOThI:
HccnegoBanue 3aBUCUMOCTH YIJIa OTPa)XEHUsI CBETOBOIO
Jy4da OT yrja NajeHusl.
WN3ydeHue  xapakTepUCTHK  W300pa)k€HUsl  MpeaMera
B IJIOCKOM 3€pKaje.
HccnegoBaHre 3aBUCUMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOIO
Jy4da OT yrja NaJeHusl Ha TPAHUIIE «BO3IYX — CTEKIIO».
[Tomydaenne n300paskeHU C TOMOIIBIO COOMPAIOIIECH JIMH3HI.
Onpenenenne (HOKYCHOTO PaCCTOSIHUS U ONTUYECKON CHJIBI
coOuparouiei JIMH3bI.
OnbITHI IO Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.
OneIThl 1O BOCHPUSATHIO IIBE€TA TNPEIMETOB TPH HX
HaOII0JICHUH Yepe3 [IBETOBbIE (DUITBTPHI

11.10 dusnueckue BIEHUs B pupoe: 3aTMeHus ConHia u JIyHbl,
[[BETa TeJl, ONITUYECKUE sIBJICHUS B aTMocdepe (IBET HeOa,
pedpakius, paayra, MUPax)

11.11 TexHuueckue ycTpoucTBa: OUYKH, MEPUCKOI, (hoToarmapar,
ONTUYECKHE CBETOBOBI

12 KBAHTOBBIE ABJIEHUA

12.1 OmnsiTel Pezepdopna v nanerapHas Mojens aroma. Mojenb

aroMa bopa
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12.2 Hcnyckanue © TMOIJOLIEHHWE CBeTa arToMoM. KBaHTEHL
JIuHenyaTpie CIIEKTPBI

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

12.4 Crpoenne aTtomMHOro sigpa. HykinoHHas moneinb aTOMHOIO
anpa. M3oronsl

12.5 PagmoaxktuBHbie mpeBpamenusa. llepuoxg momypacnana
aTOMHBIX sJIep

12.6 SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOrO
¥ MaCCOBOI'0 YHCEJ

12.7 OHeprusi CBsI3H aTOMHBIX si7iep. CBA3b MacChl U SHEPTUH

12.8 Peakiiuu cunHTe3a U geneHus saep. VICTOYHUKKA SHEpPruu
ConHIia 1 3Be311

12.9 SnepHas sHepreruka. JlencTBue paiuOaKTUBHBIX U3JyYEHUN
Ha KUBbIC OPTraHU3MBbI

12.10 [TpakTuyeckue pabOTHI:
HaGnrogenue  crjiomHbIX W JTUHEHYATBIX  CIIEKTPOB
U3ITYy4CHUSI.

HccnenoBanue TPEKOB: H3MEPEHHE DSHEPrUM  YaCTHIIbI
0 TOPMO3HOMY TyTH (110 oTorpadusim).
W3Mepenue painoakTUBHOrO (poHa

12.11 dusnyeckue  ABICHUS B IPUPOAE:  €CTECTBEHHBIN
pPaANoOaKTUBHBIN (OH, KOCMUYECKUE JTy4d, PaJMOAKTHUBHOE
U3JIy4CHUE IPUPOIHBIX MHHEPAJIOB, JIEWCTBUE

PadUOAKTUBHBIX I/ISJ'Iy‘ICHI/Iﬁ Ha OpraHns3m 4C€JIOBCKa

12.12 TexHuueckrue yCTpOMCTBa: CHEKTPOCKON, UHIWBUYaTbHbBIN
J03UMETp, kamepa Busbcona
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INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPAEMBIX TPEBOBAHU K PE3YJIbTATAM OCBOEHUSI
OCHOBHOI OBPA3OBATEJBHOM MPOT'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA3OBAHMA U OJIEMEHTOB COAEPKAHUSA 110 PU3UKE

Jlis mpoBesieHnsT OCHOBHOI'O TOCYAApCTBEHHOI'O 3K3aMeHa Mo (u3uke (manee —
OI'D no ¢u3uke) UCHoab3yercs nepeueHb (KoAu(PUKaTop) MpoBepseMbIX TpeOOBaHUMN
K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpPOrpaMMbl OCHOBHOI'O OOLIETO
00pa30BaHus U IIEMEHTOB COJIEP)KAHUS.

IIpoBepsiembie Ha OI'D no pusuke TpedOBaHMS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeJIbHOW MPOrpPaMMbl OCHOBHOTI' 0 00111ero 00pa3oBaHusA

Kon
IPOBEPSEMOT0
TpeOoBaHUs

[TpoBepsiembie TpeOOBaHUS K TPEIMETHBIM pe3ylibTaraM 0a30BOro
YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl
OCHOBHOT0 00111er0 00pazoanusi Ha ocHoBe GI'OC

1

[Tonumanue ponau GU3NKK B HAYIYHON KapTUHE MHUPA;
c(hopMUPOBAHHOCTH 0A30BBIX MPEJCTABICHUN O 3aKOHOMEPHOM CBS3H
Y MI03HABAEMOCTH SIBJICHHH MPUPOJIBI, O POJIH SKCIIEPHUMEHTa B (PH3HUKE,
0 CHCTEMOO00Opa3yroIel poiau (PU3UKH B pa3BUTHH €CTECCTBCHHBIX HAYK,
TEXHUKHU U TEXHOJIOTH, 00 SBOJIIOIUHU (PU3UIECKUX 3HAHUHN U UX POJIH
B ILICJIOCTHOM €CTECTBEHHOHAy4YHOW KapTUHE MHUpa, O BKJIAJE
POCCUIMCKMX W 3apyOekKHBIX YYEHBIX-(DU3UKOB B Pa3BUTHE HAYyKH,
OOBSICHEHHE TIPOILIECCOB OKPYXKAIOIIETO MHUpPA, Pa3BUTHE TEXHUKH
1 TEXHOJIOT UM

3HaHMS O BHMJAX MaTepuu (BELIECTBO U MOJE), O ABMXKEHHUU Kak
crioco0e CyI1eCTBOBaHUS MaTEPUH, 00 AaTOMHO-MOJIEKYJIIPHON TEOPUU
CTPOCHHUS BEIECTBA, O (DU3MUECKON CYITHOCTH SIBICHUI MPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHUE Pa3JINyYaTh SIBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PUINIECKOE
SBJICHUC;

YMEHHE paclo3HaBaTh MNPOSBICHUE U3yUYEHHBIX (GU3NUYECKUX SIBJICHUIM
B OKpYXKAalolleM MHpPE, BBIACIAS HUX CYLICCTBEHHBIE CBOMCTBA
(mpu3HaKHK)

Bnagenune ocHOBaMHM MOHATHUMHOIO ammapara M CUMBOJMYECKOTO
s3bIKa (PU3UKHU U UCTIOJB30BAHUE WX JIJISl PEIlIeHUs Y4eOHbIX 3a/1a4;
YMEHHE XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SBICHUS
W TIPOILIECChI, HCMONB3Yyd (PyHIaMEHTaIbHbIE M JIMIUPUUYECKUE
3aKOHBI
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YMeHue onuchbiBaTh HN3YUYCHHBIC CBOMCTBA TE€I U (1)I/IBI/I‘IGCKI/IG SABJICHHA,
HCIIOJIb3Y: (1)I/I3I/ILICCKI/IC BCJIMYMHBI

Brnagenne ocHOBaMHM METOAOB HAyYHOTO TO3HAHHS C YYETOM
coOroIeHus MpaBuil 0€30MaCHOTO TPyJa:

HaOmoneHne (U3NUECKUX SIBJICHUI: YMEHHUE CaMOCTOSITEIbHO
coOupaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W3 JaHHOro Habopa
000pyIOBaHMS 110 UHCTPYKIIMH, OTIMCHIBATH XOJI OIbITa U 3alHUChIBAThH
€ro pe3yabTaThl, (HOPMYIUPOBATH BHIBOIHI,

IIPOBEICHUE TIPSIMBIX U KOCBEHHBIX U3MEPCHUI (PU3NUIECKUX BEITHYHH:
YMEHHE T[JIaHUPOBAaTh HW3MEpPEHHS, CaMOCTOSTENLHO COOUpaTh
AKCIIEPUMEHTAIBHYI0O yCTAaHOBKY TIO HWHCTPYKIIMH, BBIYUCIATH
3HaYeHNE BEIMYMHBI W aHAIM3HPOBATH IOJYYCHHBIE PE3YJIbTaThI
C YU4€TOM 33JJaHHOM MOTPEIIHOCTH Pe3yIbTaTOB U3MEPEHHUIA;
NPOBEACHUE HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  MCCIEIOBAaHUIA;
CaMOCTOATENIFHO  COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY
U TIPOBOJIUTH UCCIEOBAHWE 110 WHCTPYKIUH, TPEACTABIATDH
MOJIYUCHHbIE 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BHJIC TaOJIHII
U TrpauKOB, YYUTHIBATH MOTPEUIHOCTH, JEJaTh BBIBOJALI IO
pe3ysbTaTaM MCCIEI0BaHUS

[lonumanue  XapakTepHBIX  CBOMCTB  (PU3MYECKUX  MoJese
(MaTepuanmbHas TOUKa, aOCOJIIOTHO TBEPAOE TEJIO0, MOJAEIU CTPOEHUS
ra3oB, XUJKOCTEM W TBEPABIX TeEJ, IUIAHETapHas MOJEIb aroma,
HYKJIOHHAs MOJIeIb aTOMHOIO sAjpa) U YMEHHE MPUMEHATh HUX
JUTsl OOBsICHEHUST (PU3UYECKUX MPOIIECCOB

YMeHnne oOBICHATh (DPU3MYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM
YUCJIE W B KOHTEKCTE CHUTyallud NPAKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISAITh NMPUYUHHO-CIICICTBEHHBIE CBSA3U
U CTPOUTH OOBSICHEHUE C OTIOPOM HA U3YUYEHHbIE CBOMCTBA (PU3HUECKUX
SIBJICHUH, (DU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETU

YMeHue pemath pacueTHble 3aauu (Ha Oaze 2-3 ypaBHEHUN),
UCIIONIb3YSd 3aKOHBI U (OpMyNbI, CBs3bIBaIOIINE (PU3NYECKUE
BEJIMUYMHBI, B YACTHOCTH, 3aIlMCBIBATh KPATKOE YCJIOBUE 3aJ1ayH,
BBISIBIIATh HEJOCTAIOIIME JaHHBIC, BHIOMpATh 3aKOHBI U (POPMYJIBI,
HEOOXOAUMBIE JJIS €€ PEIICHUs, UCIOIb30BaTh CIIPABOYHBIC JIAHHBIE,
MPOBOJAUTH PACy€Thl M OLEHUBATH PEATMCTUYHOCTH MOJY4YEHHOIO
3Ha4YeHUsl (PU3NUECKON BEJIMUMHBI, YMEHHE ONpPEACsTh Pa3MEPHOCTh
(bu3nUecKol BETUYUHBI, TOJTYYCHHON MPU PEIICHUH 33]1a4u

YMeHue XapakTepu3oBaThb MPHUHIUIIBI  JEUCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHUCJE OBITOBBIX HNPUOOPOB, M IPOMBIILIEHHBIX

87



®enepanbHas pabouas mporpamma | Gusnka. 7—9 kmacce (6a30BbIid YPOBEHb)

TCXHOJIOTHICCKUX ITPOHCCCOB IIO0O MX OIIMCAHUIO, HCIIOJIb3YA 3HAHUA
O CBOMCTBax (1)I/I3I/ILICCKI/IX SIBICHUU H HCO6XOI[I/IMI>I€ (1)I/I3I/ILICCKI/IG
3dKOHOMCPHOCTH

10

YMeHue  UuCnoib30BaTh  3HAHUS O  (PU3MYECKUX  SIBICHUAX
B TIOBCEHEBHOW >KM3HM il oOecriedyeHuss  0€30MacHOCTH
npu oOpaiieHuu C OBITOBBIMU MPUOOpPAMHU HM  TEXHUYECKUMH
YCTPONCTBAMHU, COXPAHEHUSI 3JI0POBbS W  COOJIIOJICHHS HOPM
HKOJIOTHYECKOTO TIOBEJCHUS B OKpYXKAIOlIeH cpefe; MOHWMaHUe
HEOOXOJIMMOCTH TIPUMEHEHUS JOCTIDKCHHH (DU3MKU W TEXHOJOTHUH
JUTS palldOHAIBHOTO TTPUPOOIIOIB30BAHMSI

11

OneIT TOMCKa, TPEOOpa3OBaHUS W MPEICTABICHUS HWHPOPMAIUH
bu3MUecKoro cojepxaHusi C MCHOJIb30BaHUEM HHPOPMAIMOHHO-
KOMMYHHKaTUBHBIX TEXHOJIOTUH;

YMEHHE OIICHUBATh JOCTOBEPHOCTb IMOJYYEHHOH UH(MOpMAIINH
Ha OCHOBE UMEIOIINXCS 3HAHUI U JOMOJHUTEIbHBIX HICTOYHUKOB;
YMEHUE HUCMOJIb30BaTh MPU BBHIMOJHEHUU Y4€OHBIX 3aJaHUM HAy4YHO-
NONYJIAPHYIO JUTEpaTypy (U3HUYECKOrO COACP)KAHUS, CHPABOYHBIC
Marepuabl, pecypcbl ceth HTepHET;

BJaJicHHe 0a30BBIMU HaBBIKAMHU TMpeoOpa3oBaHUsl HUHPOPMALUU
Y3 OJHOM 3HAKOBOM CHCTEMBI B JpPYI'yl0; YMEHHE CO3/1aBaTh
COOCTBEHHbIE TIMCBMEHHBICE U YCTHBIE COOOIIEHHUS Ha OCHOBE
uH(MOPMAIINK U3 HECKOIBKUX UCTOYHUKOB

IlepeyeHb 3J1eMEHTOB cofepxkaHus, MpoBepsaeMbIx HA OI'D no ¢pusnke

Kon [IpoBepsieMblIid 3JIEMEHT COJEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
1.1 Mexannueckoe JBmkeHue. MarepuanbHas Touka. Cucrema oOTcuera.
OTHOCUTENBHOCTD JBUKECHHUS
1.2 PaBHOMEpHOE M HepaBHOMEpHOE ABMKEeHUE. CpenHsisi ckopocTh. Dopmyna
JUUISL BBIYUCIIEHUS CPETHEN CKOPOCTH:
S
V=—
4
1.3 PaBHOMEpHOE MPSIMOIMHEHHOE ABMKEHUE. 3aBUCHMOCTh KOOPAMHATHI TeJa

OT BpCMCHH B CJIy4aC PaBHOMCPHOI'O HpHMOHHHeﬁHOFO JABUXKCHMU A

X(t) = Xo + Vxt.
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['paduku 3aBUCUMOCTH OT BPEMEHH I MPOEKIMH CKOPOCTH, MPOCKIINH
IIEPEMELLECHUs], IIyTH, KOOPAMHATBHI IIPU PABHOMEPHOM IIPAMOJIMHEUHOM
JIBUKECHUU

1.4 3aBUCUMOCTh KOOPJIMHATHI TEJIa OT BPEMEHHU B CIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JABUKCHUS:
2
4
x(t)=x,+v, t+a, -—.
2
®opmynbl A MPOEKLUUU MEePEMEIEHUs, TPOSKIIUU CKOPOCTU U MPOEKLUU
YCKOpPEHUS IPU PABHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU:
2
4
s@)=v, t+a -—,
2
v.(t)=v, +a, -t,
ax(t) = const,
V2X2 - V]X2 = 2axSx.
['paduku 3aBUCUMOCTH OT BpEMEHH Ui MPOCKIIMH YCKOPEHUS, MPOSKIIUU
CKOpPOCTH, MPOEKIIMU MEPEMEIIEHHS, KOOPIUHATHl IIPH PaBHOYCKOPEHHOM
MPSIMOJIMHEWHOM JBUKEHUU
1.5 CBoOoanoe nageHue. @opmyIibl, OMUCHIBAIOIINE CBOOOIHOE MaJICHUE Telia
10 BEPTUKAIHU (IBMKEHHE TEJIa BHU3 HJIM BBEPX OTHOCUTEIHHO MTOBEPXHOCTH
3emun). ['paduku 3aBUCUMOCTH OT BPEMEHHU AJIi MPOCKIUU YCKOPEHHS,
INPOEKIIMM CKOPOCTH W KOOPAMHATHI MpPH CBOOOAHOM TMAJACHUM Teja
M0 BEPTUKAIU
1.6 | CxkopocThb PaBHOMEPHOIO ABMKEHUS Teja MO OKpyKHOcTW. HampaBneHue

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

_2r7R
—T )

1%

HGHTPOCTPGMI/ITGJIBHOG YCKOPCHHUC. HaHpaBJ'IGHI/Ie OCHTPOCTPCMHUTCIILHOTI'O
YCKOPCHHU. CDOpMYJ'Ia JJIA BBIYUCJIICHUA YCKOPCHUA!

dopmyna, CBA3BIBAIOIIAS IEPUOJ] M HYACTOTY OOpalEHUS:
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1
V=—
T

1.7 Macca. [1nmotHOCTB BemecTBa. @opMmyra AJisl BBIYKUCICHUS MIOTHOCTH:

o= m

%

1.8 Cuiia — BekTOpHast ¢puzndeckas BenuunHa. CliokeHue cui
1.9 SIBnienue nuepuuu. [lepseiit 3akoH HeroToHa
1.10 | Bropoii 3akoH HeroToHA:!

F=m-a.

CoHanpaBlIeHHOCTh BEKTOpa YCKOPEHHMS Tela M BEKTOpa  CHJIBIL,

JICUCTBYIOIIEH Ha TEJIO
1.11 | B3aumoperictBue tein. Tperunii 3akoH HproToHa:

L, =-F.,
1.12 | Tpenue nokost U TpeHUE CKOJbKEeHUSA. DopMysia sl BBIYUCIECHUAST MOIYJIS

CHJIBI TPEHUSI CKOJIbKEHUS:

F,o=u-N
1.13 | lepopmanusa tena. Yopyrue u Heymnpyrue aedopmariii. 3aKoH yIpyrou

nedopmanmu (3aKoH ['yka):

F=k-Al
1.14 | BcemupHOe TSAroT€HUE. 3aKOH BCEMUPHOI'O TATOTEHHUS:

m, -m
_ .0
F=G —.
R

Cuina TskecT. Y CKOpeHUue CBOOOIHOTO MaJeHUS.

dopmyna 11 BBIYUCICHUS CUIIBI TSKECTH BOJIM3M MOBEPXHOCTU 3EMIIH:

F =mg.

[Bmwxenue nmaner Bokpyr Comnma. IlepBas kocMmuyeckass CKOpPOCT.

HesecomocTts u neperpysku
1.15 | Umnynec Tena — BeKTOpHAs (pU3NUECKasi BEIMYUHA.

p=my

NMnynbc cucTemsl Ted.
N3menenue nmmynsca. Mmiynsc cuiib
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1.16

3aKoH COXpaHCHUA UMITYJIbCa IJIA SaMKHYTOﬁ CHCTCMBI TCII.

p =my, +m,v, =const.

PeakTuBHOE ABHXXCHHC

1.17

Mexanunueckast padora. @opmysna Jjisl BHIYUCICHUS paOOThl CUJIBIL:

A= Fscosa.

Mexanndeckasi MOIIIHOCTD:

A
N=Z
t

1.18

Kunernueckas u noTeHUHAIbHAS SHEPTUSL.
dopmyiia 1 BBIYUCICHUS KHHETUYECKON YHEPIUn:

2
my
Eo=—.

TeopeMa O KHHETUYECKOW YHEPTUH.

CDOpMy.TIa JJIA BBIYUCIICHUA HOTCHHH&J’IBHOﬁ OHCPruu TCjia, IMOAHATOTIO Ha/l

3emieit:

E, = mgh

1.19

MexaHnnueckast SJHEpPrusi:

E=Ei+E,

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

3aKOHa

E = const.

[IpeBpailieHre MEXaHUYECKON SHEPTUU TIPU HATTUYUHU CUIIbI TPEHUS

1.20

[IpocTbie MEXaHU3MBI. «30J0TOE MPABUIIO» MEXaHUKHU.
Prrgar. MoMeHT CHIIEL:

M =FlL

YcnoBue PaBHOBCCHA pbIdyara:

Mi+M,+...=0.

[ToaBY>XHBIN U HENOABYKHBINA OJIOKU.

J— AHO.He?)Haﬂ
KIIJI npocThIX MEXaHU3MOB, | = A

aTpavyCHHas
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1.21

JlaBneHue TBEpIOro TENA.
dopmyiia Ui BBIYMCICHUS JaBJICHUS TBEPAOrO TEa:

PZE-

JlaBnenue raza. AtmocdepHoe AaBJeHHUE.
[M'mapocraTrueckoe 1aBieHUE BHYTPH KUIKOCTH.
dopMmyra 1Jig BEIYUCICHUS JaBJICHUS BHYTPU KUJIKOCTH:

p =pgh+ p,,

1.22

3akoH Ilackans. ['uapaBindeckuii mpece

1.23

3akoH Apxumena. dopMyna i ONpPENETCHUS] BBITAIKUBAIONIEH CHJIBI,
JeWCTBYIOIICH Ha TEJ0, 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.

1

dopmyna, CBA3BIBAIONIAS YACTOTY U MEPUOJT KojebaHuit: V = T

1.25

Marematnueckui ¥ NPYXKUHHBIM MasTHUKU. [IpeBpamienue sHepruu
MIpH KOJIeOATEIIbHOM JIBUYKEHUU

1.26

3aryxaroiue konedanvs. BelHykneHHbIE KosieOanus. Pe3onanc

1.27

Mexannueckue BOJIHBL. [IpogonbHbIE U ONIEPEUHBIE BOJHBL. [[JIMHA BOJIHBI
Y CKOPOCTBH PACIPOCTPAHEHUS BOJIHBI:

A=v-T

1.28

3Byk. ['poMKOCTb U BbIcOTa 3ByKa. OTpaxkeHUE 3BYKOBOM BOJIHBI HA TPaHUIIE
nByx cpea. MHdpa3Byk u ynbTpa3Byk

1.29

[IpakTrnyeckue pabOThI

N3mepenue cpeHeil II0OTHOCTH BEIIECTBA; APXUMEIOBOM CHJIBI; )KECTKOCTHU
NPYXUHBI; KOdDPUITMEHTA TPEHUS CKOJIBKEHUS; pa0OTHI CUJIbI TPEHUS, CHITBI
VIIPYTOCTH; CpeHEN CKOPOCTH ABUKEHUS OpYyCKa MO0 HAKJIOHHOM IJIOCKOCTH;
YCKOpEeHHUsI Opycka HpH ABMXKEHHHM IO HAKJIOHHOW IUIOCKOCTH; YacCTOTHI
U nepuojia KojiebaHUM MaTeMaTHYeCKOTO MasiTHUKA; YacTOThl M Tepuojaa
KoJieOaHUW TMPYKMHHOTO MAasITHHUKA; MOMEHTa CHWJIbl, JEHCTBYIOIIETO
Ha pbluar; paboOThl CHJIBI YINPYTrOCTH MPU TMOABEME TPy3a C MOMOIIBIO
HEMOJBIKHOTO 0JI0Ka; paboThl CHJIBI YIOPYrOCTH TPH TOIBEME Tpy3a
C TIOMOIIIBIO TTOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOUM CUITBI OT 00BEMa MOTPYKEHHOM
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YacTU Tejla U OT IUIOTHOCTH KUJAKOCTH; HE3aBUCUMOCTH BBITATKHBAIOIICH
CWJIBI OT MAacChl TENa; CUJIbI TPEHUSI CKOJIBKEHHUS OT CHJIbI HOPMaJbHOTO
JAaBJICHUSI W OT pOJla MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOIIEH
B IIPY>KUHE, OT CTETEeHU JedopMallvy MPY>KUHbI; YCKOpEeHUs Opycka OT yria
HaKJIOHA HaNpaBJAIONIeH; mepuona (4acToThl) KOJIEOAHHN HUTSHOTO
MasiTHUKa OT JJIMHBI HUTH; TIEpUOJa KoJeOaHUW MPY>KUHHOTO MasTHUKA
OT MAacchl Tpy3a M KECTKOCTU MNPYKHHbBI; UCCIENOBAHUE HE3aBUCUMOCTH
nepuoja KoueOaHuii HUTSTHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka ycnoBusi paBHOBECHS pblyara

1.30

@u3nuecKkue SBJICHUS B IMPUPOJEC: MPUMEPHI JBUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOW MPUPOAE, NECUCTBUE CHWIBI TPEHHUS
B IIPUPOJIEC U TEXHUKE, IPWINBBI U OTIUBBI, JABMKCHUE IUTaHET CONMHEYHON
CUCTEMBI, PEAKTUBHOE [BW)KCHUE JKMBBIX OPraHU3MOB, pblYard B TeEJE
YesioBeKa, BIUSHUE aTMOC(HEPHOTO IaBJICHUSI Ha KUBOW OpraHu3M, IJIaBaHHe
pbIO, BOCHPHUSTHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE, CEMCMUYECKHE
BOJIHBI, IIyHaMH, 3XO

1.31

TexHudeckne yCTpONCTBA: CIIUIOMETP, MATYMKH TOJOXKCHHS, PAaCCTOSHUS
U YCKOPCHHMS, JTUHAMOMETP, MOIIMITHUKH, PAKEThl, PbIYar, IOBUHBINA
U HCTOJBIKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTh, IPOCTBIC MEXaHH3MBI
B OBITy, cooOmarmmyecs COCYIbl, YCTPOHMCTBO  BOJOIPOBOJA,
THAPABIMYCCKUN TIpecc, MaHOMETpP, OapoMeTp, BBICOTOMEp, IOPITHEBOM
HAcoC, apeoMeTp, OXOJIOT, HCIIOJIb30BaHUE YiIbTpPa3Byka B  OBITY
U TCXHHUKE

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHHUS
BeliecTBa. Mozenu TBEpIOro, KHUAKOTO M Ta3000pa3HOrO COCTOSHUMN
BeniectBa. Kpucrannuueckue u amopdHsbie Tena

2.2

JBmwkenne wyactul, BemiecTBa. CBsI3b CKOPOCTHM JBMXKEHUS YaCTUIL
c Temneparypoi. bpoyHoBckoe aBuxenue, muddy3us

2.3

CMmauuBaHue u KallTWJIAPHBIC ABJICHUA

2.4

TenmoBoe pacnpCHUC U CKAaTUC

2.5

TennoBoe paBHOBECHE

2.6

Buyrpennss sHeprusi. Pabora u Temsonepenaya Kak CrocoObl M3MEHEHUs
BHYTPEHHEN SHEPIUHU

2.7

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

2.8

HarpeBanne wu oxmaxaenue Tten. KoaudecTBO TEIUIOTHL Y IeJIbHAS
TEIJIOEMKOCTD:
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Q=cm(t2—t1)
2.9 3aKOH COXpAaHEHMS SHEPIUU B TEIUIOBBIX MpoLeccax. Y paBHEHUE TEIJIOBOTO
OanaHca:
Q+Q+..=0
2.10 | Ucnmapenue u koHjAeHcanus. M3MeHeHne BHYTPEHHEN SHEPruM B Mpoliecce
UCIIApeHusT U KOHJeHcanuu. KumeHwe >KUIKOCTH. YenbHas TemioTa
napooOpa3oBaHHUS:
L==
m
2.11 BrnaxHnocTs Bo3ayxa
2.12 |IInaBnenue wu Kpuctaumsanus. V3MeHeHHMe BHYTPEHHEH SHEpPruu
MIPU IUJIaBJICHUU U KPUCTAILTU3AlUU. Y IeTIbHAS TEIUIOTA IJIaBJICHHUSL:
A==
m
2.13 | BHyTpeHHss »HEprus CropaHusi TOIUIMBA. Y I€lIbHAs TEIUIOTa CrOPaHUS
TOIUINBA!
q=—
m
2.14 | IIpunmunst paboTsl TerioBbix asuratenein. KIIJ[ TernmoBoro neuraremns
2.15 |IIpakTudeckue padoThI
N3MmepeHue  yAeabHOM  TEMJIOEMKOCTH  METAUIMYECKOro  LWJIMHJPA;
KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM KOMHATHOM TeMMEpaTypbl
(GUKCHUPOBAaHHON Macchl, B KOTOPYIO OIYIIEH HArpeThlid IHJIAHID;
KOJIMYECTBA TEIJIOTHI, OTJAHHOI'O HATPETHIM IIUIMHIPOM, TOCIIE€ OMYCKAHUS
€ro B BOJy KOMHAaTHOM TEMIIEPATYPbl; OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa;
YI€JIbHOW TETUIOTHI MIABJIEHUS JIb/IA.
HccnegoBaHne W3MEHEHUS! TEMIIEPATYPBI BOJABI ITPU PA3INYHBIX YCIOBUSX;
SBJICHUS TEIIOOOMEHA MpPU CMEIIUBAHUM XOJOJHOM W Tropsyed BOJbI,
Mpoliecca UCIapeHust
2.16 | ®uznueckue SABICHHUS B MNPUPOJE: IOBEPXHOCTHOE  HATSIKEHUE
Y KalWUISIPHBIE SIBJICHUSI B MPHUPOAE, KPUCTAIUIBI B MPUPOAE, U3ITYyUYECHHE
ConHia, 3aMep3aHue BOJOEMOB, MOpPCKHE OpHU3bl; O0Opa30oBaHUE POCHI,
TymMaHa, uHes, CHera
2.17 | TexHuueckue yCTPOMCTBA: KaNWUISIpbl, MPUMEPHl  HCIOJIb30BAHUS

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

DJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1

DnekTpuszanys Tell. [[Ba BUaa 3JIEKTPUUECKUX 3apsAIOB

3.2

B3anmopelicTBue 3apsskeHHBIX Ted. 3akoH Kynona

3.3

3aKoH COXpPaHCHHUA JJICKTPHUICCKOI'O 3apAaaa

34

DnekTpuueckoe nojie. HampskeHHOCTh 3iieKTpuueckoro mnods. IIpuHiun
CYINEPHO3ULINHU IJIEKTPUUECKUX MoJIel (Ha Ka4eCTBEHHOM YPOBHE)

3.5

Hocuremmn QJICKTPHUUYCCKHUX 3apsaoB. I[CﬁCTBI/IC QJICKTPUYICCKOI'O II0JIA
Ha 3JICKTPUUCCKUC 3apAbl. HpOBOI[HI/IKI/I U JUBJICKTPUKH

3.6

ITocTossHHBIN lEKTpUUECKUI TOK. JleCTBUS 3yieKkTpuueckoro Toka. Cuia
tToka. Hanpsixkenue.

=4
t

3.7

DNEeKTPUUECKOe COMPOTUBRIIEHUE. Y JEIBHOE 3JIEKTPUUECKOE COTPOTUBIICHUE:

R=2L
S

3.8

3akoH Oma JJ1 ydacTKa 3JEKTPUUIECKOM LEenu:

3.9

[locnenoBarenbHOE COCTMHEHNE ITPOBOAHUKOB:

L=L;U=U;+ U R=R; +Ro.
HapaJIJIeJ'IBHOG COCAUHCHUC ITPOBOAHUKOB PABHOT'O COIIPOTHUBJIICHUS:

U1=U2;1=11+12;R=71.

CmMmerianHbIC COCAUHCHU IIPOBOAHUKOB

3.10

PaboTa 1 MOIITHOCTB AIEKTPUIECKOTO TOKA.

A=U-1-4P=U"1

3.11

3akoH Jxoyns-Jlenna:

Q=P R-t
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3.12 | OnmbiT Dpcrena. MarHuTHoe 1oJie IpsMOro MPOBOAHUKA C TOKOM. JIMHHMM
MarHUTHOW UHAYKIUU

3.13 | MarHuTHOE MOJi€ MOCTOSTHHOIO MarHuTta. B3anmMoaeicTBUE MOCTOSTHHBIX
MarHuTOB

3.14 | [JelicTBUE MarHUTHOIO IOJS HA MPOBOJHUK C TOKOM

3.15 | Onsitel @apazes. SABneHue 3neKTpoMaraHuTHoN nHaykuuu. [lpasuno Jlenua

3.16 | IIpakTuueckue padOTHI
W3MepeHne 3JIEKTPUYECKOTO CONPOTUBIIEHUS PE3UCTOPA; MOIIHOCTH
AJIEKTPUYECKOT0 TOKA; paOOThI 3JEKTPUUECKOTO TOKA.

HccnegoBaHne 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B IPOBOJHUKE
(pe3ucTopbl, JIaMIoO4yKa), OT HampsDKEHUS Ha KOHUAX IPOBOJHUKA,
3aBUCUMOCTH COIPOTUBJICHHUS OT JUIMHBI TPOBOJHHUKA, TIUIOMIAIA €r0
MIONEPEYHOr0 CEUEHUS U YAECIbHOTO COPOTHUBIICHUS.

[Iposepka npaBuia JUIS AIEKTPUUECKOT O HaIpsLKEHUS
IpU TOCJIEAOBATEIIbBHOM COEAUHEHUU MPOBOJHUKOB; IMpaBWia JUIsl CHJIbI
ANEKTPUYECKOIO0 TOKA MpPU MNApALIEIbHOM COEIUHEHUU IPOBOJHUKOB
(pe3ucTOophl U JaMIIOYKa)

3.17 | ®usnyeckue ABICHUS B NPUPOJIE: AJIEKTPUUECKHUE SIBIEHUS B atMocdepe,
ANEKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE Tojie 3emMiu, Jpeid
MOJIFOCOB, POJIb MAarHUTHOTO TOJIA JJIA JKM3HM Ha 3emiie, MOJISIPHOEe
CUSIHUE

3.18 | Texuuueckue ycTpOMCTBA: 3JEKTPOCKOIN, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUMK DJJIEKTPUYECKOW SHEPruM, IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTebHbIC AIEKTPONPHUOOPHI (mpumepsbl), AIEKTPUYECKUE
MPEIOXPAHUTENH, IIEKTPOMArHUT, 3JIEKTPOABUTATENb ITOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 | OnexTpoMarHuTHbIE BOJIHBIL. [1Ikana 3J1eKTpOMarHuTHEIX BOJIH

3.20 | JIyueBas mozenb cBeta. [IpsMonuHEHOE paclpOCTpaHEHUE CBETA

3.21 | 3akoH oTpaxkeHus cera. [lnmockoe 3epkaio

3.22 | IIpenomneHue cBeTa. 3aKOH MPEIIOMIICHUS CBETA

3.23 | lucnepcus cBeTa

3.24 | JIuuza. Xox mnydedl B nuH3e. DOKYyCHOE paccTosiHUE JIMH3bL. Onrhdeckas
CHJIA JIMH3BIL:

D=1/F
3.25 |I'nma3 kak ontuyeckas cucrema. OnTudeckue npudopbl
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3.26 | IIpakTueckue pabOThI
N3mepenne onTu4eckoi Cruiibl COOMpParoLel JUH3bL; (POKYCHOTO pacCTOSHUS
coOuparolieil JIMH3bl (MO0 CBOWMCTBY paBEHCTBA pa3MEpoB IMpeAMETa
U u300pakeHus, KOrja MpeAMET paclojokeH B JBOHHOM (okyce),
IIOKa3aTes MPEJIOMIICHUS CTEKIIA.
HccnenoBanue cBOMCTBA H300paXeHHs, IMOJYYEHHOTO C IOMOILBIO
coOuparonieil JTMH3bl, U3MEHEHHS (DOKYCHOTO PACCTOSIHUS ABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIJia MPEJOMIJIEHUSI CBETOBOIO Jiyda OT yrja NaJeHusd
Ha FPAHULE «BO3AYX — CTEKIIO»

3.27 | ®usnueckue sBieHUs B npupojne: 3atmeHuss ConHua u JIyHbl, 1BeTa Tedn,
ONTUYECKUE SIBJICHUA B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)

3.28 | Texnuueckue yCTpOMCTBA: OYKH, MEPUCKOMN, (QoTroamnmnapar, ONTHUYECKHE
CBETOBOJBI

4 KBAHTOBbBIE ABJIEHUA

4.1 PamnoaktuBHOCTE. Anb(da-, Oerta-, ramma-m3nydeHus. Peaknuum amboa-
u Oera-pacnaga

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

4.3 CocraB aromHOro sigpa. M30Tomnsl

4.4 Ilepuon nmonypacrazna aTOMHBIX SII€P

4.5 S nepHble peakin. 3aKOHbI COXpaHEHHUS 3apsiA0OBOIO0 U MaCCOBOTO YHUCE

4.6 ®duznueckue SBICHUS B MPUPOJE: €CTECTBEHHBIA PaJMOAKTUBHBIN (HOH,
KOCMHUYECKHE JIy4H, PAAUOAKTUBHOE HM3JYYEHUE NPHUPOAHBIX MHUHEPAJIOB,
JIEWCTBUE PAIMOAKTUBHBIX U3JIyYCHUN HA OPraHU3M 4YeJIOBEKa

4.7 TexHudeckue yCTPOMCTBA: CIEKTPOCKON, WHIAWBUIYAJIbHBIA HO3UMETP,

KaMepa BI/IJ'II)COHa, AACPHAA DOHCPICTHUKA
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