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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJIOKCHUI U TPEOOBAaHUH K pe3ybTaTaM OCBOCHHUS HA YTITyOJIEHHOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, TpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmwmu mnpenojiaBaHus y4eOHOTO
npenmMera «Pu3nkay.

CogepxaHue TporpaMMbl MO (GHU3MKE HAMPABICHO HA YJOBIETBOPECHHE IOBBIMICHHBIX
3aMpocoB O0yUaIOLIUXCS, CTPEMAIIUXCS K 0oiee TIIyO0OKOMY OCBOEHUIO (DM3MUYECKUX 3HAHUM, U
Ha (OPMHUPOBAHME ECTECTBCHHO-HAYYHOW TPAMOTHOCTH OOydYarommxcsi. B mporpamme 1o
(GU3MKe YYUTHIBAIOTCS BO3MOXXHOCTH y4eOHOTO mpeaMmera B peanm3anuu tpedoBanuii GI'OC
00O x mnaHuUpyeMbIM JUYHOCTHBIM M METaNpPEeIMETHBIM pe3ysibTaTaM OOydYeHHs, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEJIMETOB Ha YpPOBHE OCHOBHOIO
o011ero 0opa3oBaHusl.

[Iporpamma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuana Mo rojaam
o0yueHust (1Mo Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YyUYECHHUS] TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXcsl.

[Tporpamma o ¢usuke pazpadboTaHa C HENbI0 OKa3aHHUs METOANYECKON MTOMOIIH YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «®U3UKA»»

®u3nKa sABISETCS CUCTEMOOOPA3YIOIIUM /JIsi €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB,
IOCKOJIbKY (pU3MUECKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBJICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, acTpoHoMHEr U (HU3NYECKON reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, NPEAOCTaBIseT HaubOosee siICHble 00pa3lbl NPHUMEHEHHs HAy4HOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOIYyYEHHs JOCTOBEPHBIX 3HAHUN O MHpE.

OpnHa M3 IVIaBHBIX 33Ja4 (U3MUEcCKOoro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTHM U HHTEpeca K Hayke Yy
00y4aromuxcs.

N3ydyenne @u3uku Ha YrIyOJEHHOM YPOBHE MpEAIOaraeT yBEpPEHHOE BIaJICHUE
CJIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTB:!

HAy4YHO OOBSACHATD SBJICHUS;

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HAayYHOI'O UCCIIeIOBAHMUS;

MHTEPIPETUPOBATh JaHHBIE U HCIOJIb30BaTh HAy4YHBIE J10KA3aTEIbCTBA JUISl MOJTYyYEHUS
BBIBOJIOB.

HEJIN U3YYEHUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»

[lenu wm3yueHus: (QU3MKUM HA YpPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konuenmnuu npenoaasanus yyebHoro npeamera «®dusuka» B 00pa3oBaTENIbHBIX OPraHU3ALMIX
Poccuiickoit ®enepanuu, peanu3yromUX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepka€HHONW pemenneM Komnermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mpotokon ot 3 nexabdbps 2019 r. Ne [IK-4BH).

[enu n3yyeHust U3UKU Ha YIIIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpeca U CTPEMJICHHS OOYYaroIlUXcs K HAayYHOMY H3YYEHHUIO INPHPOJIBL,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTaBIEHUH O HAydHOM METOJe IO3HaHMA U (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOILIUM SIBJICHUSM;



(GopMHpOBaHNE HAY4YHOTO MHPOBO33pPEHMS KaK pe3yjbTaTa M3yYEHHUsS OCHOB CTPOCHHS
MaTepuH U pyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(bopMHpoBaHUE YMEHUH NMPUMEHATh (GU3NUECKUE 3HAHUSA U Hay4HbIE JOKA3aTeNbCTBA IS
00BSCHEHUS OKPYKAIOIIUX SIBICHUM;

(dopMHpoOBaHUE NPEACTABIECHUN O POy (U3UKU JJsl Pa3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3sBUTHE MpPEJACTaBIEHUII O BO3MOXHBIX cdepax Oyaymell mpodeccuoHaIbHON
NEeSITeIbHOCTH, CBSA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKA K JajbHEUIIEMy OOYYEHHIO B 3TOM
HalpaBJICHUY;

(dopmMHpoBaHKE TOTOBHOCTHU K JalibHEHIIIEMY W3Y4EHHUIO (DU3UKH HA yriyOIEHHOM ypOBHE
B PaMKax COOTBETCTBYIOIIUX Npoduiei 00yueHus Ha ypOBHE CpelHEro o01ero oopa3oBaHusl.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro
0o0pa3oBaHus 00ecreunBaeTCs peLICHUEM CIICAYIOLINX 3aay:

IPUOOpPETEHNE 3HAHUN O JUCKPETHOM CTPOCHHMM BEIIECTBA, MEXAHUYECKHX, TEIUIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npruoOpeTeHne yMEHUH aHAIM3UPOBATh M OOBICHATH (PU3MUECKUE SBICHHS HAa OCHOBE
U3yYEHHBIX (PU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHHUsI PACUETHBIX W KAYECTBEHHBIX 3aJ1a4, TPEOYIOIINX CO3/IaHuUs U
UCIOJIb30BaHUS (PU3MUECKUX MOJeNel, BKIYas TBOPUYECKUE U IPAKTUKO-OPHUEHTUPOBAHHBIE
3a/1a4i;

pa3sBUTHE HUCCIIEAOBATEIbCKUX YMEHHUH: HAOIIOAaTh SBJICHUS U HM3MEpATh (U3NUECKue
BEJINYMHBI, BBIABUTATh THUIOTE3bl W MpEIarath SKCHEPUMEHTAIBHBIE CIIOCOOBI MX MPOBEPKH,
IUIAHUPOBaTb W TMPOBOAMUTH OIBITHI, SKCIHEPUMEHTAJIbHBIE MHCCIEIOBAaHUS, AHAIU3UPOBAThH
[I0JIyYE€HHbIE JaHHBIE U JI€1aTh BHIBOJIBI;

OCBOCHME MNpPHUEMOB palboThl ¢ uHpOpMauuell (U3NYECKOro COJACpXKaHMS, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTHKCHUAX (GU3WKH, WHTEpHpETalus H KPUTUYECKOE
OllIeHUBaHHe HHPOPMALIUY;

3HAKOMCTBO €O c(epamu mpodecCHOHATBHON NIeATeTbHOCTH, CBSI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (PU3NUECKOM HayKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

Ha wu3ydyenune ¢usuku (yrinyOonéHHbII ypoBeHb) Ha YpPOBHE OCHOBHOIO OOILEro
obpazoBanust orBoauTcs 340 yacos: B 7 kimacce — 102 gaca (3 yaca B Heeno), B 8 kiacce — 102
yaca (3 gaca B Hefient0), B 9 kitacce — 136 yacoB (4 yaca B HeZIemIo).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usuka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUpPa.

®u3nka — HayKa O Ipupojie. SBieHuss Npupoabl (3JEMEHTBI COAEPIKAHUS, BKIHOYAIOIINE
MEXIpeAMETHbIE CBs3U). DuU3nyeckue SBICHUS: MEXaHHYeCKHe, TEIJIOBbIC, JJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIE.

Ouznyeckue BeauuuHbl. PazMepHocTs. Eaunuinbl ¢usnueckux BenuuuH. M3mepeHue
¢usnueckux BeanuuH. JTanoHbl. Pusmueckue mnpudopsl. llena npenenus. IlorpemrHocTh
u3mepenuil. IlpaBuna Oe3omacHoro Tpyaa npu pabore ¢ JabOpaTopHBIM 000PYAOBAHUEM.
MexnyHapoaHast cuctema ennHul. IlepeBoa BHeEcHCcTEMHBIX enMHUL B eAuHULBI CU.

Kak ¢u3uka m npyrue ecrecTBEHHbIE HAyKH H3y4daloT Impupony. EcTecTBeHHO-HayuHBIH
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TPOBEpKE TUMOTe3, O0ObsAcHeHue HabmogaemMoro sipneHus. OmnucaHue
($u3NYECKUX SIBICHUH C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

MexaHuueckue, TeII0BbIe, JEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.

Ouznyeckue MpUOOPHI U TpOIEnypa MPSMBIX H3MEPEHHUN aHATOTOBBIM M LU(POBBIM
npubopom.

Jlabopamopuwvie padbomot u onvimeol.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUdopa.

N3mepenne paccTOsTHUM.

W3mepenne mioniaan u 06bémMa. MeTos najieTku.

W3mepeHne BpeMeHH.

N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.

Ornpenenenne pa3MepoB MaJbIX Teld. MeTos psiioB.

IIpoBenenne wuccieqoBaHUsl MO TPOBEPKE THIOTE3bl: JAIbHOCTh IMOJETA IIApUKA,
MYyIIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIIe BHICOTA MyCKa.

Pa3nea 2. IleppoHavyaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl U Macchl. ONbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBMKEHHUS YacTHI[ C TEMIIEpaTypoOu.
BbpoynoBckoe nBwxkenue. Juddysus. BzaumoneiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEGHHME Ta30B, IKUJAKOCTEH M TBEPABIX
(kpucTaIIU4YecKux) Ted. B3auMOCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

Habmionenne OpoyHOBCKOTO JIBHXKEHUS.

Hab6nronenue nuddysun.

HabGmronenue siBneHuil, OOBACHSIONIMXCS MPUTSDKEHUEM WM OTTAIKMBAHUEM YaCTHUIL
BEIIECTBA.

Jlabopamopuvie pabomul u onvimot.

OrneHka IraMeTpa aToMa METOJIOM PSIIOB (C UCIoIb30BaHueM (ororpaduii).

OnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

OnbIThI 1O OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

Paznen 3. /IBuskeHue U B3aUMOIeiCTBUE TeJl.



Mexannueckoe aBwxkeHue. Ilyte m mepemenieHne. PaBHOMEpHOE W HEpPaBHOMEPHOE
nBwkeHue. CBOOOAHOE MaJeHHWE KaKk MpUMEp HEPaBHOMEPHOro MIBIMKeHUs Ted. CKOpOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBH>KEHUH. Pacu€r myTu U BpeMEHU JABUKECHUSI.

['paduky 3aBUCHMOCTEH BEIMYMH, OMMCHIBAIOIIMX JBMWXKeHue. OOmmue mnoHATUS 00
OTHOCHUTEJIbHOCTH ABMKEeHUS. Cl10’)KeHHe CKOPOCTEN IS TeJ, IBHXKYLIUXCSl TapajuIesIbHO.

SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumonelcTBHe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JABWXEHUs Teld. Macca Kak Mepa MHEPTHOCTH Teja B MOCTYNATEIbHOM JABUKEHUU.
[TnotHOCTH BemiecTBa. CBA3H MIIOTHOCTH C KOJMUYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BELIeCTBA.
Cwmecu u cuiaBsl. [loBepXHOCTHAS 1 TMHENHAS IIIOTHOCTb.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHne cuibl C NMOMOIIBIK JUHAMOMeTpa. fIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux IaHetax. Bec rtena. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHus. TpeHHue CKOIbXKEHUSI U TPEHUE MOKOs,
BA3KOE TpeHUE. TpeHne B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHn4eckoro IBUKEHUS Tela.

N3mepenne ckopocTu NPSIMOJIMHEUHOTO IBUKEHHUS.

Habumronenue siBjaeHUs] UHEPIUH.

Habmroienue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TEIl.

CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopuwvie padbomut u onvimol.

OnpeneneHue CKOPOCTH PABHOMEPHOTO MABMXKEHUS (IIapHKa B IKUAKOCTH, MOZEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

Omnpenenenne cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WM IIapuKa MO0 HAKIOHHOU
IJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHMOCTb pacTskKeHus (aedopMaluu) MpPYKUHBI OT
MPUIOKEHHOM CHIIBI.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHUS OT CHJIBI J1aBJICHUS
U XapaKTepa CONPHUKACAIOIIMNXCSA TOBEPXHOCTEH.

Pa3nes 4. /laBiienue TBEPABIX TeJl, ;KMAKOCTel U ra3oB.

Jasnenue. Cuna naBienusi. CriocoObl YMEHBIICHUS W yBeNWYeHUs AaBieHus. JlaBneHue
ra3a. 3aBUCHUMOCTb JIaBJIEHUS ra3a oT o0b€éMa u Ttemneparypsl. [lepegaua naBieHust TBEpABIMU
TeJIaMu, )KUJKOCTSIMU U Tazamu. 3akoH Ilackans. [THeBMaTnueckue MamvHsl.

3aBUCUMOCTh JaBJICHUS JKUAKOCTH OT TJIYOMHBI TOTpYyXeHUs. [ uapocraTuueckuit
napanokc. Coobmaromuecst cocysl. [ uapaBnndeckue MexaHu3Mbl. Vcrnonb3oBaHue BBICOKHX
JIaBJICHUH B COBPEMEHHBIX TEXHOJIOTUSAX. Y CTPOMCTBO BOJOIPOBOAA.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3TYITHON
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telo. BrlTankuBaromas (apxuMe0Ba)
cuia. 3akoH Apxumena. YcClOBUE BO3HHUKHOBEHHS BBITAIKUBAIOLIEH (apXUMENO0BOIl) CHUIIBI,
noarekanue. [1naBanue ten. Bo3gyxomnaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaua naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: CoCy/sl.

I'mppaBnnueckwnii npecc.



[IposiBneHue necTBUst aTMOCHEPHOTO TaBJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIOLICH CHIIBI OT 00bEMA MOTPYKEHHOM B JKUIKOCTh YacTU Tela U
IUIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue nuaBaHus TeN: IUIABAHUE UIIM NIOTPYKEHHUE TeNl B 3aBUCHUMOCTH OT COOTHOIIEHHUS
IJIOTHOCTEN TeNa U )KUJIKOCTH.

Jlabopamopusie pabomsl u onvinot.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJ€ OT 00bEMa MOrpyX EHHOW B KUAKOCTH
4acTH TeJla.

OrnpezeneHne BBITAIKUBAIOLIEH CUIIBL, AEHCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B KUAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIECH CHJIbI, JEUCTBYIOIIECH HA TEJIO B KUIKOCTH,
OT Macchl Tena.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIIKMBAIOLIEH CHUJIBL, AEHCTBYIOLIEH HA TEIO
B ’KHJIKOCTH, OT 00BbEMA MOTPY>KEHHOM B KUAKOCTh YaCTH TEJIa U OT IUIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKW M OIpEAcleHHe €€
rPy30MOABEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeprus.

Mexanuueckasi paboTta JJid CUJI, HAlIPaBJICHHBIX BIOJb JIMHUU TIepeMelieHus. MOIHOCTb.

[IpocTpie MeXaHU3MBI: pblY4ar, BOPOT, OJOK, MOJMCIACT, HAKJIOHHAs IJIOCKOCTb,
HO>KHUYHBINA MeXaHu3M. MomeHT cuibl. PaBHOBecue poruara. [IpaBuno momenToB. [Ipumenenue
MpaBWJia paBHOBECHsI pblyara K OJOKy. «3omoroe mpaBmio» Mexanwku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexanuueckass sHeprus. KuHetmueckas W nNoOTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOTO BHJIa MEXAHUYECKOM 3HEPTrUU B APYroi. 3aKOH COXPAHEHMS U MPEBPAIICHUS YHEPTUU B
MEXaHHUKE.

Hemoncmpayuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomsl u onvimot.

HccenenoBanue ycioBui paBHOBECHUS phlyara.

N3mepenne KI1/] HakTOHHOM MITOCKOCTH.

W3ydenue nmpaBuiia pbryara ajsi HOJABUKHOTO U HEMOJBUKHOTO OJIOKOB.

Onpenenenne KITJI moBHAKHOTO ¥ HEMOABMKHOTO OJIOKA.

Omnpenenenne pabOThl CUIIBI YIIPYTOCTH MPH MOAbEME T'PY30B IPU MOMOLIN MOJBUKHOIO
OIoka.

N3ydeHne 3aKoHa COXpaHEHUs MEXaHUUYECKOM SHEpruu.

8 KJIACC

Pa3znea 6. TenioBbIe IBJICHNA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHHS BemiecTBa. Macca
nu pazMepLI aTOMOB H MOJ'IeKy.]'I. OHBITI)I, noz(TBepncna}onme OCHOBHBIC ITOJIOKCHUA
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammyeckue u
amop¢usbie Tena. ['padeH — HOBBIM MaTepuan A HOBBIX TEXHOJOTHH. TeXHOIOTHH MOydYeHUs
I/ICKyCCTBeHHBIX aJIMa30B. O6T)$ICHCHI/Ie CBOﬁCTB Ta3oB, )KI/IJIKOCT@ﬁ nu TBép)II)IX TCJI Ha OCHOBC
MOJIOKEHUN MOJIEKYJISIPHO-KMHETUUECKOW Teopuu. [loBepXHOCTHOE HaTsSKEHUE, CMayUMBaHUE,
KamWUIIpHBIC SIBJICHUS. TEIrioBoe pacHIMpeHHre M CKaThe. 3aBUCHUMOCTh JaBJICHHUS Tra3za OT
00BEMa, TeMIeparypebl.



Temneparypa. CBsi3b TeMIepaTypbl CO CpEIHEW KHHETUYECKOW HHEpPrued TEmIoBOro
JBIKEHUS yacTull. TemneparypHble IIKaJIbI.

Brytpennss sueprus. CrocoObl M3MEHEHHWs BHYTPEHHEH SHEpPruM: Terionepeaada M
coBepiiieHre paboThl. BB TeIIONEepe1aun: TEIIONPOBOIHOCTD, KOHBEKIIHS, U3ITydeHnue. Buapl
TEIIOTIEpEeIau B IPUPOC M TeXHUKE. HeoOpaTUMOCTh TETIOBBIX MPOIIECCOB.

KonnuecTBo TeIIOTHEL. YelbHAas TEIIOEMKOCTh BellecTBa. TeIIOOOMEH M TEINIOBOC
paBHOBecue. 3akoH HeroToHa-PrxMana. YpaBHeHUe TEIJIOBOTo OaaHca.

[InaBneHue U OTBEpACBAHUE KPUCTALTUYECKUX BEIECTB. Y IeJAbHAs TEIUIOTA TUIABJICHHUS.
[TapooOpa3oBanne ©W  KOHJIEHCAIIUSA. Hcnapenue. Kunenue. VnanenpHasgd  TeIwioTa
napooOpa3oBaHusa. 3aBUCHUMOCTh TEMIIEpaTypbl KHIIGHHS OT aTrMoc()epHOro J1aBJICHUS.
HacplieHHbI 1 HeHaChIEHHbIN Map. BiaxxHOCTh BO3ayXa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntuner padotel TernoBbix aurareneid. KIIJ[ TemmoBoro nsurarens. TermoBbie
JIBUTATEM U 3alUTa OKpykarouiei cpenbl. TernoBbie NoTepu B TEIIOCETAX.

3aK0H COXpaHEHUs U NIPEBPAILICHHS SHEPTUU B MEXaHUYCCKUX M TETUIOBBIX MPOIECcCcaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

HaGmronenue nuddys3un.

HaOnroneHue sBIIGHWI TMOBEPXHOCTHOTO HATSDKCHHS, CMAyMBaHUA M KallWUISIPHBIX
SIBIICHUM.

Hab6nronenue TemioBoro pacuimpeHus Tel.

N3menenune gaBiaeHus ra3za mpu U3MEHEHUH 00bEMa U HArpEeBAaHUU WJTU OXJIaXKICHUH.

[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenonepenaun.

OxJtax/iIeHre TPy COBEPIIEHUH PabOTHI.

HarpeBanue mipu coBepiiieHud pabOThl BHEITHUMU CUJIaAMH.

CpaBHEeHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

HaGmonenne KumneHus.

HabmtoieHne mocTostHCTBa TEMIIEPATyPhl MPH TUIaBIICHUH.

Mogenu TeI1oBEIX ABUTATEIIEH.

Jlabopamopuwie pabomel u onvimot.

OnbITHI 10 OOHAPYKEHHIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSKCHHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenne Temmeparypsl MpU TOMOIIM SKMJIKOCTHOTO TEpMOMETpa M JaTdyukKa
TEMIIepaTyphl.

OMBITHI 110 HAOJIIOACHHUIO TEMJIOBOTO PACITUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

Omnpenenenue JaBlIeHUs BO3yXa B OaJUIOHE IIMPHUIIA.

UccnenoBanue 3aBUCUMOCTH JIaBJICHUS BO3/IyXa OT €ro 00bEMa U TeMIIepaTyphl.

[IpoBepka ruMOTE3bl JWHEHHOW 3aBUCMMOCTH JAJIUHBI CTOJNOWKA JKUIKOCTH B
TEPMOMETPHUUECKOU TPYyOKe OT TeMIlepaTyphl.

HabGmronenne u3MeHeHHMs BHYTPEHHEH HHEpruM Tela B pe3yibTaTe TeIlonepenadd u
pabOTHI BHENTHUX CHIL.

HccnenoBanue sBIEHUS TETUIOOOMEHA MPY CMEIIUBAHUU XOJIOTHOU U TOPSTUEit BOJIBI.

OrnpesiesieHre KOJIMYECTBA TEIUIOTHI, TTOJIYYEHHOTO BOJOW MPHU TEIIO0OMEHE C HArpeThiM
METaJUIMYECKUM [IUIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTeph (3akoH HproToHa-Pruxmana).

Ornpenenenne yaenbHOU TEMIOEMKOCTH BELIECTBA.

HccnenoBanue mporiecca ucrapeHusl.

OrnpenenieHre OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Ornpenenenne yaeIbHON TEMIOTH TUIABICHUS JIb/IA.



Paznen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3anMopelicTBre 3apsyKEHHBIX
tei. 3akoH Kynona.

Onexrpuueckoe nose. Hanpsox€HHocTh 3nekTpuueckoro noss. IIpuHuun cynepno3unuu
JNEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [IpoBOIHMKHM, NHUAIEKTPUKH U TOJYIPOBOAHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO
3apsaa.

OJIEKTPUYECKUIT TOK. YCIOBHS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkm
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKAa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DIIEKTPUYECKUI TOK B METAJLJIAX, )KUJIKOCTAX U ra3ax.

Onexkrpuueckas nemnb. Cuia Toka. DJIEKTPUUECKOe HAIpshKeHnE. AMIEPMETP U BOJIBTMETP
B L[N NMOCTOSHHOTO TOKa. CONpPOTUBJIEHUE NMPOBOJIHUKA. Y IEJIbHOE CONPOTUBIIEHUE BELIECTBA.
3akon Oma juig yuyacTtka nend. [lociaenoBaTesbHOe U nmapasienbHOE COEAUHEHNE IPOBOIHUKOB.
OJIC B menu mnocrosHHOro Toka. 3akoH Oma misa mosHou nenu. [IpaBmia Kupxroda. Pacuér
IIPOCTHIX JIEKTPUYECKUX Lenel. HenmHennple 3J1eMeHThI.

Pabora 1 MOIIHOCTH 3EeKTpUYecKoro Toka. 3akoH Jlxoyns-JIenna. DnekTpuyeckue 1enu
U TIOTPEOUTENHN AIIEKTPUIECKOM 3HEpruH B ObITy. KopoTKOe 3aMbIkaHue.

[locTosiHHbIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMJIM U ero 3Ha4eHHe NS ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe moie
3iekTpudyeckoro toka. OmnbiT Ammnepa. Ilpumenenue 3neKTpoMarHuToB B TexHuKe. [leificTBue
MarHMTHOT'O IOJISI Ha MPOBOAHMK ¢ TOKOM. Cuiia Amrepa U olpenereHue €€ HalpaBlICHUS.
DNIEeKTpOABUTaTENb MOCTOSHHOTO TOKa. Vcmosb30BaHWE 3JEKTPOABUIATENCH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHne »nekTpoMarHuTHOM  uHAyKuuu. IlpaBuno  Jlenna.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUUECKOW HHEPrUU. ODIIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHMKAX HHEPIUU. DKOJOTHYECKHE MPOOIeMbl 3HEpPreTHKH. TOIMBHBIE
AJIEMEHTHI U AJIEKTPOMOOMIIH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa poza EeKTpUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.

YCTpoCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DNIEKTpOCTATUUECKAsE MHIYKLHUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.

MogenupoBaHie CHJIOBBIX JIMHUM 3JEKTPUYECKOro TMOJIi € IOMOLIBI OyMaskHBIX
CYyJITAaHOB.

[IpoBOIHUKY U AUDIIEKTPUKH.

M cTouyHMKM TOCTOSIHHOTO TOKA.

JlercTBUA DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUHN TOK B )KUIKOCTH.

I"a3z0BbIii pa3psa.

W3mepenne CHiTbl TOKa aMIEPMETPOM.

N3MepeHne 27eKTPUUECKOT0 HANPSKEHUS BOJIBTMETPOM.

PeocraT u MarasuH COnpOTUBIICHUN.

B3aumoselicTBuE NOCTOSIHHBIX MarHUTOB.

MopnenrpoBanue HEBO3MOKHOCTH PA3AEIICHUS IOTOCOB MarHUTA.

MopenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MarHUTOB.

OmnbIT OpcTena.

MarauTtHoe 1nosie Toka. JJIEKTPOMarHur.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.



DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

Omnbitel @apages.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopusie pabomsl u onvinol.

OnbIThI 1O HAOIIOIEHUIO SJIEKTPU3ALIUU TeJl IPU CONPUKOCHOBEHUH U MHAYKLIHEH.

WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJICKTPUKH.

COopka 1 ucnpITaHUE IEKTPUUECKOH 1IeTH MOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, IPOTEKAIOIIET0 YEPE3 PE3UCTOP, OT HAIPSIKEHUS
Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OnBIThI, IEMOHCTPUPYIOIIKUE 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTHUBIICHUS MPOBOIHUKA
OT €ro JJIMHBI, IUIOIIA/IA TONIEPEUYHOI0 CEYEHUSI U MaTepHraa.

Omnpenenenue yieabHOro CONPOTUBIIEHUS IPOBOAHUKA.

[IpoBepka mpaBuia CI0KEHHS HAIPSIKEHUM IPU IOCIEN0BATEIBHOM COEAUHEHUU JBYX
pPE3UCTOPOB.

[IpoBepka npaBuiia sl CUJIbI TOKA MTPU NapaJIeIbHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenne DJIC 1 BHyTPEHHETO COMPOTUBIICHUSI HUCTOYHHKA TOKA.

[Tposepka npasun Kupxroda.

[TpoBepka BbinoaHeHUs 3aKkoHa OMa 11 [TOJIHOM LIETIH.

H3ydyeHue  BOJIbTAMIEPHBIX  XapaKTEPUCTHUK  HEIMHEMHBIX  DJIEMEHTOB  (JaMIIbl
HaKaJIMBaHUS WIH MOJYTPOBOAHUKOBOIO TMO/IA).

Omnpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.

Omnpenenenne MOIHOCTH IEKTPUYECKOT0 TOKA, BbIIEISIEMON Ha PE3UCTOPE.

Onpenenenne KII/] narpesarensi.

WccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS MOCTOSTHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TOJIS IOCTOSTHHBIX MarHUTOB MIPU UX O0bEIUHEHUH U Pa3e/ICHUN.

UccnenoBanue neicTBUS 3IEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIbI B3aUMOJEHCTBUS KAaTyIIKH C TOKOM H
MarHuTa OT CHJIbI M HaIpaBlEHUs TOKAa B KaTYIIKe W OT HAIW4Us (OTCYTCTBHUSA) CEpJCYHUKA B
KaTyLIKe.

N3yuenne neiicTBUSA MAarHUTHOTO TIOJISI HA POBOJIHUK C TOKOM.

KoncTtpyupoBanue u usydeHue paboThl AIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTeIbHON yCTaHOBKH.

OneITl MO HKCCIAEAOBAHUIO SBJICHHUS AIIEKTPOMAarHUTHOM WHIYKIWU: HCCIEAOBaHUE
W3MEHEHUN 3HaYEHUS U HAIPABJICHUS WHIYKIIMOHHOTO TOKa.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe ABMKeHHE. MatepuanpHas Touka. CrocoObl OMUCAHUS MEXaHUYECKOTO
JIBUKEHUS: TaOMUYHbBIN, rpadudeckuii, aHanmutudyeckuif. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXAHUYECKOTO JIBUIKEHUS.

BekTopHble BEIMYMHBI, ONEpallid C BEKTOpPaMM, IMPOEKIHMH BeKTopa. Panuyc-BekTop
MaTepUaIbHONW TOUKH, IIEPEMEIICHUE HA IUIOCKOCTU. PaBHOMEpPHOE MPAMOJIMHENHOE ABH)KEHHUE.
HepaBHomepHoe npsiMonuHeiiHoe aBmkeHue. CpenHsisi U MTHOBEHHAs CKOpPOCTb Tejla MpHU
HEPAaBHOMEPHOM JIBH)KEHUU.

VYckopenue. PaBHOyCKOpeHHOE MPSMOJIMHEHHOE JIBUKEHUE. YCKOpEHHE CBOOOIHOIO
naaeHus. Oneltel [anunes.

['padmyeckas nHTEpHIpETAINs YCKOPEHUS, CKOPOCTH, IPONHAEHHOIO IyTH U MepeMEIeHUs
JUISL IPSIMOJIMHENHOTO IBUKECHHS.

JIBukeHue tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.
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JIBrm>keHre 1o OKpy»KHOCTHU. JIMHEHHasi CKOPOCTh, YIJIOBasi CKOPOCTh, MEPUOJ M YACTOTa
oOpamieHuss MpH PAaBHOMEPHOM JIBKEHHU IO OKPYXHOCTH. CKOpPOCTh M YCKOpEHHE TNpHU
JBUKEHUHU 10 OKPYKHOCTH.

Bexkrop cuiibl. PaBHOACHICTBYIOIIAs CHIIA.

ITepBoiit 3akoH HeroToHa. Bropoii 3akon Hbtorona. Tperuii 3akon Hetorona. [lpuHnmn
CYNEPIO3ULUU CUJL.

Cwia ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUs CKOJIBKEHMsSI, CUJIa TPEHHS
NoKos, Ipyrue Buabl Tpenus. Ko dumuent tpenus.

JIBr>KeHUe Te M0 OKPY>KHOCTHU MO IEHCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymn u noabEMHast cuiia Kpbuta. COBpEMEHHBIE JIETaTENbHbBIE allllapaThl, Cy1a
Ha TOJBOAHBIX KPBUIbSX, aHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWISAX. JIBumkeHHe Moe3na Ha
MarHUTHOM MOIYIIKE.

Cwita TSKECTH U 3aKOH BCEMUPHOIO TATOTEHUS. J|BUKEHUE Tell BOKPYT IPaBUTALUOHHOTO
ueHtpa (B Tom uuciie mianet Bokpyr Connina). [lepas kocmuueckas ckopoctb. HeBecomocts u
Neperpy3Ku.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TshkecTu.

Nmnynec Tena. M3meHenwe wummynbca. MmnynbCc cuibl. YOpyroe M HEynpyroe
B3aUMO/ICHCTBUE. 3aKOHBI U3MEHEHUS U COXPAHEHUs UMITyJIbca. PeakTUBHOE IBUIKEHHUE.

Mexanuueckasi pabota ¥ MOUIHOCTh. PaboTa Cuil TSDKECTH, ympyroctd, TpeHus. CBs3b
sHepruu W paboTel. [loTeHIManbHas SHeprus Teja, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
IToTrennmanpHas 3Heprus ckarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPIruu. 3aKOH U3MEHEHUS U COXPAHEHUsI MEXaHUYECKOM YHEPruu.

Hemoncmpayuu.

Habmroienne MexaHu4eckoro JBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

CpaBHeHue myTel ¥ TPaeKTOPUH IBUKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.

W3mepeHne ckopocTy U YCKOPEHMSI IPSMOJIMHEHHOTO IBUKEHHUSI.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

Habmonenne ABM>XeHUS Tesa M0 OKPY>KHOCTH.

HaOnronenne MexaHMYECKUX SIBIEHUHM, MPOMCXOAAIUX B cucreMe orcuéra «Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIbHO KaOuHeTa (PU3NKHU.

HaGnronenue paBHOBecHs Tel, CBOOOJHOrO MajaeHUs, KoJeOaHUs MasTHUKA B
MHEPLHAIbHBIX CUCTEMaX KaK MOJTBEPKIeHUE MPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTb YCKOPEHHMS T€JIa OT €r0 MACCHI U IEHCTBYIOIIEH HA HETO CHJIBL.

Habmonenne paBeHcTBa CUJl IPU B3aUMO/IEWCTBUH TEJI.

M3MeHeHne Beca Tea IpU yCKOPEHHOM JIBUKECHUH.

Ilepenaya nMiryabca Ipu B3aUMOJCHCTBUM TEIL.

[TpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJIbca MPH a0COIOTHO HEYIPYTOM B3aUMOEHCTBHH.

CoxpaHeHue UMITyJIbca IIPU YIPYTOM B3aUMOJIECHCTBHUH.

Habmroienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue SHEpTHH PU CBOOOTHOM MaJICHHH.

CoxpaHeHue 3HepTruy Ipu JBUKEHUH Tela Mo JeHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimot.

KoncTpynpoBanue Tpakrta 1Jis pa3roHa u AajbHeiIIero paBHOMEPHOr0 JBUKEHHUS IIaphKa
WJIU TEJICKKH.

Omnpenenenne cpenHed CKOPOCTH CKOJIbKEHHUS Opycka WM JBMXKEHHS IIapHKa II0
HAKJIOHHOM INIOCKOCTH.
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OmnpeneneHue YCKOpPEHUs Tejla INPU PABHOYCKOPEHHOM JIBUKEHMU II0 HaKJIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHM IPU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka runoTe3bl: €ciid MpU PaBHOYCKOPEHHOM JIBUKEHMH 0€3 HauyaJbHOM CKOPOCTH
IIyTH OTHOCATCS KaK psiJi HEYETHBIX YUCEIl, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanue ABMKEHU Tela, OPOLIEHHOrO MO/ YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT CUJIbl HOPMAaJIbHOTO JJaBJICHHUS.

Onpenenenue k03(pPULHEHTA TPEHUS CKOIbXKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

HccnenoBanue 3aBUCHMOCTU CHJIBI YIPYTOCTH, BO3HHMKAIOIIEH B IpPYXHHE, OT CTENEHHU
neGopManuu npy>KUHBI.

Onpenenenue paboOTBl CUJIBI  TPEHUS TIPU  PABHOMEPHOM JIBUKEHHU Tela 110
TOPU30HTAILHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI YINPYTOCTH MpHU MOIBEME Ipy3a C HCHOJIb30BAHUEM
HEMNOJIBUYKHOTO U MOJIBUYKHOT'O OJIOKOB.

Pa3zgen 9. Mexannueckue Ko1e0aHuA U BOJHEIL.

KonebarensHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWH: TEPHOA, YacToTa,
ammuTyaa. ['apmonnueckue konebanus. 3aryxarouiye konebanus. BelHyXIeHHbIe KoneOaHuUs.
Pe3onanc.

MaremaTtnueckuil U npyXuHHbIA MasTHUKU. [IpeBpalieHne sHeprun npu KosiedareaIbHOM
JIBUOKCHUH.

Mexanuueckue BosHbL. [IpofonbHble M monepeyHble BOJHBL. CBOWCTBA MEXaHHYECKUX
BOJIH: MHTepepeHuus M audpakuusa. [[nvHa BOJIHBI U CKOpPOCTh €€ pacHpOCTPaHEHUS.
MexaHuueckue BOJIHbI B TBEPIOM Telle, CEHCMUYECKUE BOJIHBI.

3Byk. PacnpocTpanenue u orpakeHue 3Byka. ' poMKoOCTb 3ByKa U BbIcOTa TOHA. Pe3oHaHc
B akyctuke. MH}pa3Byk u ynbTpa3ByK. lcmonp3oBaHMe YIbTpa3Byka B COBPEMEHHBIX
TEXHOJIOTUSIX.

Hemoncmpayuu.

Habmonenune xonebanuil Tea noJ 1€HCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

HaOGnronenue koneOaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

Habumronenne BbIHY X /1€HHBIX KOeOaHUI 1 pe30oHaHca.

PacnipocTpanenue mpoAoIbHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).

Habmonenne nuntepdepeHum u quppaxkiiy BOJIH Ha TOBEPXHOCTH BOJBI.

HaOnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHI1 pe3oHaHC.

Jlabopamopuwie pabomel u onvimot.

Omnpenenenye 4acToThl U Ieproia KojaeOaHui MaTeMaTHYecKoro MasTHHKA.

OnpezneneHye 4acTOTHI U MEpHOJa KoleOaHUH IPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH TEpHOa KoJieOaHWM Tpy3a Ha HUTU OT JJTUHBI HATH.

HccnenoBanue 3aBUCMMOCTH TEpHOAA KoleOaHWH NpPYKUHHOTO MasTHHKAa OT MacChl

rpysa.
[TpoBepka HE3aBUCUMOCTH MEPHOA KOJeOaHUl Tpy3a, MOABEIICHHOTO K JICHTE, OT MacChl

rpysa.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb I€pHO0/1a KOJIeOaHUH NPY>KUHHOTO MasiTHUKA OT
MacChbl I'py3a U KECTKOCTHU NPy KUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

Paszpnen 10. DineKkTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
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DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 3neKTpoMarHuTHBIX BOJIH. Mcronb30BaHue 3JEKTPOMArHUTHBIX BOJH JJIsi COTOBOM
cBsa3u. Paguonokauus. Kocmudeckas cBs3b.

OnekTpoMarHuTHas mpupoga cBera. CKopocTh cBera. BoiHOBBIE CBOWCTBa CBeETa:
uHTepdepeHIus U TudpaKiiusl.

Hemoncmpayuu.

CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

Wutepdepentys u audpaxius cBeta.

Jlabopamopuwvie padbomot u onvimol.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

[TpoBeneHmne onbpITOB O HAOIIOIEHUIO HHTEp(EepeHITNN U TUPPAKIIHN CBETA.

Pa3znea 11. CBeToBLIe IBJICHNUS.

JlyueBass monenb cBeta M reomerpuueckas ontuka. Mcrounuku csera. IIpsimonuneirinoe
pacnpoctpanenue cBera. 3armenuss Connna u Jlynsl. Otpaxkenue cBera. [lnmockoe 3epkaio.
3akoH oTpaxenus csera. [locrpoenne nzodpaxkenuii, chopMHUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. llomHoe oTpaxeHue cBera.
Hcnonb30BaHue MOTHOTO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX, ONITOBOJIOKOHHAS CBS3b.

Jlmnza, xon myder B nuH3e. Dopmyna ToHKOW IWH3BL. [locTpoeHne H300pakeHUH,
c(OpMUPOBAHHBIX TOHKOM JHH30M. OmnTuueckas cuctema (oToamnmnapara, MHUKPOCKOMa U
Teneckona. ['na3, kak onTuyeckas cuctema. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. CrioskeHUE CIEKTPaIbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

[TosryueHnue n300paxeHUi B IIIOCKOM 3€pKalie.

ITpenomiieHue cBeTa.

OnTH4eckuii CBETOBO/I.

Xon stydelt B coOuparomei JuHse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tony4yeHnue n300paxeHnit C MOMOIIBIO JIMH3.

[Tpunuumn neiictBus Gporoannapara, MUKPOCKOIIA U TEJIECKONA.

Mogens riasa.

Paznoxenue 6enoro cBera B CIIEKTP.

[Tony4yenue 6enoro ceera Mpu CIOKEHUH CBETA Pa3HBIX 1[BETOB.

Jlabopamopnwvie padbomot u onvimol.

HccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHUSI CBETOBOTO JIyda OT yrja HaJeHHus.

N3ydeHue cBOCTB U300pakeHuUs B INIOCKOM 3€pKale.

HccnenoBanue 3aBUCMMOCTH YIUIa IPEJIOMJIEHHUS OT yIUIa MaJeHUs CBETOBOrO Jyya Ha
TPaHULIE «BO3AYX—CTEKIIO».

[Tonyuyenne n300paXkeHUH C TOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoIei JINH3HI.

OnBITH IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.

OnpIThl 1O BOCHPUSATHIO I[BETAa MPEAMETOB MpPH HX HAOMIOACHUHM 4Yepe3 IBETOBBIE
(GUIBTPBI.

Paznen 12. KBanToBbIe siBJIeHMSI.

OmnswiTel Pe3epdopaa u mnanerapHas moaenb atoma. Moaens atoma bopa. Mcnyckanne u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.

PagunoaktuBHOCTh. Anbda-, Oera- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnass Momens aromMHoro siapa. M3zorombel. PannoaktuBHBIE mpeBpanieHus. l[lepuon
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noJiypacnaja aroMHbIX sifep. JleficTBHe paJMOaKTUBHBIX W3JIy4YEHUN Ha JKUBBIE OpPraHU3MBI.
3amuTa OT paJuOaKTUBHOIO U3TyYEHUSI.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3aps0BOr0 U MAacCOBOTO YHCE. DHEPrus CBS3U
aToMHbIX saep. CBs3p Macchl U sHepruu. Peakumm cuHte3a u aeneHus suep. Mcrounuku
sHepruu ConHoa U 3BE3A. SlnepHas HSHepreTuka. OKOJIOTMYECKHE MpoOJIeMbl sIepHOU
HHEPreTUKHU.

Hemoncmpayuu.

CrieKTpbl U3J1y4EHHUS U TIOTJIOIIECHHUS.

CrexTpsl pa3Iu4yHbIX T'a30B.

CrnexTp BoaoOpo/a.

Habmronienue TpexkoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOLINX U3TYUEHU.

Perucrpanus uzmydyeHus: pUpOJAHBIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopusie pabomsl u onvinol.

Habmroienue CriomHbIX ¥ IMHEHYAThIX CHIEKTPOB U3ITy4EHHUS.

HccnenoBaHnne TPEKOB: HU3MEPEHUE DSHEPIUM YacTULBI 1O TOPMO3HOMY IHyTu (1O
dboTorpadusm).

W3mepenue paanoakTuBHOTO (hoHa.

IHoBTOPHUTEJIHbHO-00001IAK0 NI MOLYJIb.

[ToBTOpUTENEHO-0000IIAIONINI  MOAYJIh TPEAHA3HAYEH [UIS CHUCTEeMaTHU3alud |
0000111eHUS TPEIMETHOTO COAECPIKAHUSI U OIBITA IEATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (u3HKM yriIyONE€HHOTO YpOBHS, a TaKkKe ISl MOATOTOBKH K OCHOBHOMY
roCy/1apCTBEHHOMY 3K3aMeHY 10 (pU3UKeE.

B nponecce u3yuenuss JaHHOTO MOJYJISl PEaIM3yIOTCS U MOIy4atoT AajibHElIIee pa3BUTHE
yueOHbIe JEHCTBUS, OOECHEUMBAIOIINE JOCTHKEHHE TPEIMETHBIX M MeTalpeIMETHBIX
pe3ynbpTatoB 00y4eHus, (HOpPMHpPOBAHHE €CTECTBEHHO-HAYYHOH TI'PAMOTHOCTH: OOBSCHEHHE H
OIKCaHME SIBJICHUIM Ha OCHOBE NMPUMEHEHUs (GU3NUECKUX 3HAHUH, NCCIIEI0BATEIbCKUE AEUCTBUS
(BBIABMKEHHME TMIOTE3, IOCTAHOBKA €M W IUIAHUPOBAHUE HCCIIECOBAHMSI, aHAINU3 JIAHHBIX U
IIOJIy4YEHUE BBIBOJIOB).

[TpennmourutenbHOM (OpPMON OCBOEHHS MOJYJsl SBISETCS IPAKTUKyM, IporpaMmma
KOTOPOTO BKJIFOYAET:

pelIeHre 3aa4, OTHOCSIIMXCS K Pa3jInYHBIM pa3jiesiaM M TeMaM Kypca (U3HKH, B TOM
quciie 3a7a4, MHTETPUPYIOIINX COAEPKaHUE PA3HBIX Pa3/eiioB;

BBITNIOJIHEHHE J1a00paTOPHBIX pabOT M OMBITOB (BKJItOUYasi paOOThI U OIBITHI U3 MEpPEUHEr K
paszenaM Kypca) B YCIOBHAX CaMOCTOSITENBHOIO IUIAHUPOBAHUS NPOBENEHUS MCCIEAOBaHUSA,
BbIOOpa 1 00OCHOBAHHUS METOJ1a U3MEPEHMSI BETMUMH, COOPKU IKCIIEPUMEHTAIbHON YCTaHOBKY;

BBITOJIHEHHE MTPOOJIEMHBIX 33JaHUH IPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa (3a1aHus 1o
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH ), B TOM YHCJI€ 3aJJaHUI ¢ MEXIPEIMETHBIM COJIEPKaHUEM;

paboTy Haa TPYNNOBBIMH WJIM WHIUBUIYaTbHBIMU TPOEKTAMH, CBSI3aHHBIMU C
cojiepaHueM Kypca QU3UKH.

N3yueHne MmoBTOPUTEIBHO-0000IIAIOIEr0 MOAYJIS MOXKET 3aKaHUMBATHCS MPOBEIACHUEM
JTUAarHOCTHYECKOM paboThl 3a Kypc (U3UKH YTIyOJIEHHOTO YpPOBHSI, BKJIIOYAIONIEH 3aTaHUs
pPasHOTO YPOBHSA CIIOKHOCTU. Pe3ynpTaThl BBINOJIHEHUS JAMAarHOCTMYECKOHM pabOThl MOTYT
MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYaIOIIMXCSI K OCHOBHOMY T'OCY/IapCTBEHHOMY JK3aMEHY 10
¢u3uke, a TaKXkKe CBUACTENBCTBOBATH O JOCTUTHYTOM YpPOBHE €CTECTBEHHO-HAYyYHOMH
rPaMOTHOCTH.
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3HUKE HA
YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne (QU3MKK HA YypOBHE OCHOBHOTO 0OmIEro oOpa3oBaHMs HANpaBiIeHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METAIIPEIMETHBIX H IIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynpraTe u3ydyenuss (U3MKM HA YpPOBHE OCHOBHOTO o00Imiero oOpa3oBaHUS Yy
oOyuJaromerocst OyayT chopMUPOBAHBI CIISAYIONINE JIMYHOCTHBIC PE3YJIBTAThI B YACTH:
o I)nampuomuueckozo éocnumanus:

MPOSIBIICHUE WHTEPECa K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pr3udeckoi
HaYKH;

[IEHHOCTHOE OTHOIIIEHHUE K IOCTHXKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;
®  2)eparxcoanckozo u 0yXo06HO-HPABCHIBEHHO20 60CHUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacTHUIO B OOCYKJIECHUHM OOILIECTBEHHO 3HAYMMBIX U STUYECKUX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM TPUMEHEHUEM JTOCTHKCHHUN (DU3HKWY;

OCO3HaHHE BaXXHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B JESTEIBHOCTH YUEHOTO;
®  3)Icmemuuecko2o 60CHUMAHUA:

BOCTIPUATHE ICTETUYCCKUX Ka4yecTB (PU3MUECKON HAyKW: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

e 4)yennocmu Hay4HO20 NOZHAHUA:

OCO3HAHHE IEHHOCTH (PU3MYECKOW HAyKW KaK MOIIHOTO MHCTPYMEHTA TO3HAHHS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHI, BAKHEHIIICH COCTABISIONIEH KYJIbTYPHI;

OpUEHTALMS B JCSATEIHLHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPO/IBI;

pa3BUTHE HAYYHOU JTFOO03HATEIFHOCTH, MHTEPECA K UCCIIEA0BATEIbCKOM IeATeTbHOCTH;
® 5)popmuposanus Kyaomypul 300p06bA U IMOUUOHATLHO20 O1A20NOYHUA:

OCO3HaHHE IIEHHOCTH 0e30MacHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BAXKHOCTH MPaBUJI O€30ITaCHOTO TTOBEACHUS Ha TPAHCIIOPTE, HA IOPOrax, ¢ AIEKTPHUIECKUM
U TETUIOBBIM 000PYAOBaHUEM B JOMAIIHUX YCIOBHSIX;

c(hopMUPOBAHHOCTh HaBbIKa pedeKCHH, TPU3HAHKWE CBOETO IpaBa Ha OMIMOKY U TaKOTO
JKe TpaBa y JpPyroro 4enoBeKa;

e 6)mpyooeozo eocnumanus:

aKTHBHOE y4YaCTHE€ B PEIICHUU MPaKTUUYECKHX 3a/]a4 (B paMKaxX CeMbH, 00pa30BaTeIbHOMN
OpraHHu3aIy, TOPo/Ia, Kpasi) TEXHOJIOTMYECKON U COIMATbHON HAMPaBICHHOCTH, TPEOYIOMIUX B
TOM YHCIIe U (PU3UIECKUX 3HAHUM,

MHTEpEC K MPAKTHIECKOMY U3YUEHHIO MPOECCHii, CBI3aHHBIX ¢ (DU3UKOIA;
®  7)IK0102UYECKO20 60CRUMAHUA:

OpHUEHTAIMsl HAa TPUMEHEHHE (PU3WYECKUX 3HAHWM JUIs pelIeHUs 3amad B 001acTH
OKPYXArOIIe CpeJbl, TUIAHUPOBAHUS MOCTYNKOB U OLEHKH WX BO3MOXHBIX IMOCIEICTBUI IS
OKPYXaIOIIei Cpeibl;

OCO3HaHHUe TI00aTBHOrO XapaKTepa SKOJOTHIECKUX MPOOJIeM U IMyTel UX pPelieHus;
® 8)adanmayuu K UMEHAIOUWUMCA YCAOBUAM COUUATLHOI U RPUPOOHOIL CPEObl:

MOTPeOHOCT, BO B3aUMOJICMCTBHU TIPH BBIMIOJHEHWHW HWCCIEAOBAaHUNH U  IPOEKTOB
(bu3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPAKTHIECKYIO ACSITEIBHOCTD;

noTpeOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHUN, YMEHUN (POPMYITUPOBATH UAEU, TIOHATHUS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBIICHUSX;

0co3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;
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IUTAHUPOBAHKUE CBOETO Pa3BUTHUS B IPUOOPETCHUH HOBBIX (U3NYECKUX 3HAHUM;

CTpEMJICHUE aHAIM3HPOBAThH U BBIABIATH B3AUMOCBSI3H ITPUPOIBI, OOIIECTBA U SKOHOMUKH,
B TOM YHUCJIE C UCIIOJIb30BaHUEM (HU3NUYECKUX 3HAHUM;

OLICHKAa CBOMX JACUCTBUM C YYETOM BIMSHHA Ha OKPYKAIOUIYIO CPEay, BO3MOKHBIX
17100aJ1bHBIX OCIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocss OyayT cGhOpMHpPOBAaHBI MeTaNpeAMeTHbIe Pe3yJabTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHUBEpCaJbHbIe YyueOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIE YUeOHbBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC yUeOHbIE NEHCTBUS.

IMo3HaBaTe/IbHbIE YHHBepPCcAIbHbIe yueOHbIe AeiicTBUSA
Ba3oBble Jioruyeckue eiicTBUA:

BBISBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKK OOBEKTOB  (SBIICHHIA),
KJIacCU(UIIUPOBATH UX;

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHBOPEUYUS B pacCMaTpUBAaEMBIX (PaKTax, NAaHHBIX U
HAOIIOICHUSAX, OTHOCAIINXCS K (PU3MUECKUM SIBICHUSIM;

BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBSI3M TIPU HM3yYCHUW (DU3HUSCKUX SIBICHUU U
MPOLIECCOB, JIEJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIETyKTUBHBIX U MHAYKTUBHBIX YMO3AaKIIOUCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PHU3NUYECKUX BEITHYHH;

CaMOCTOSITENIbHO BBIOMPATh CHOCOO pelieHus ydueOHOM (usmueckoi 3amaun (CpaBHEHHE
HECKOJIbKMX BapHUaHTOB PEIICHUs, BHIOOp Hamboliee MOIXOISIIETO ¢ YYETOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciegoBaTebcKue IeiicTBUS:

MCIONIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKIII MHCTPYMEHT TIO3HAHMUS,

IPOBOJUTH IO CaMOCTOSATEIHHO COCTABICHHOMY IUIaHY OIIBIT, HECIOKHBIA (PU3NIECKUI
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BaHNE (PU3UYECKOTO SIBICHUS;

OLICHMBATh Ha TPUMEHHMOCTH M JOCTOBEPHOCTH HH(OpMAINIO, MOJYYCHHYIO B XOJI€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

CaMOCTOSITENILHO (DOPMYITUPOBATh 0O0OOIIEHNS U BBIBOJBI IO PE3yJbTaTaM MPOBEIEHHOTO
HaAOIIOIEHUS, OTBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXXHOE JlaIbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TaKXKe
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

OPUMEHATh pa3InYHble METObl, MHCTPYMEHThl M 3alpochl MpHU IOUCKE M OTOOpe
nH(pOpMaLlMU WIK JaHHBIX C YUETOM IPEAoKeHHON yueOHOM (pu3nueckoi 3a1auu;

aAHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH WH(GOPMAIUIO Pa3THUHBIX
BUIOB U (POPM TIPEIICTABIICHHUS;

OIICHUBATh HAJEKHOCTh WH(MOPMALUU IO KPUTEPUSM, NPEIOKEHHBIM YUUTEIEM WU
c(OpPMYITHPOBAHHBIM CAMOCTOSITEIIEHO;

CaMOCTOSITENILHO BBIOMpAaTh ONTUMANbHYIO (QOpMY TMpeaAcTaBIeHUs WHPOpMALUU U
WITIOCTPUPOBATH pPelllacMble 33a9i HECTIOKHBIMU CXeMaMH, TUarpaMMaMi, WHOW TpaduKoi 1
UX KOMOWHAIUSMHU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ e CTBHUS:
B X0Ji¢ 00CYX/IeHHs y4eOHOTO MaTepuaia, pe3yJbTaToB Ja0OPaTOPHBIX PadOT U MPOCKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEeMBbI U BBICKA3bIBaTh WJCH, HAIlETICHHBIC Ha
pelIeHne 3a7auu U MoJIepiKaHue OJiaroKenareIbHOCTH OOIICHNUS;
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CONOCTAaBIIATh CBOM CYXKIECHHS C CYXICHHSIMU JPYTUX YYaCTHUKOB JIHAJIOTra,
00Hapy»KUBATh Pa3INYKE U CXOACTBO MO3UIHI;

BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJMYHO  MPEACTaBIATH ~ Pe3yJbTaThl  BBINOJIHEHHOTO  (DM3WYECKOTO  OMbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

MOHMMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHJIHONH W MHIUBUIAYaIbHOW paOOTHI TpU
PEIICHUH KOHKPETHOM (PU3HYECKOM MPOOIEMBI;

MPUHUMATh LEIM COBMECTHOM [JEATEIIbHOCTH, OPraHUW30BBIBATH JEUCTBUSA I10 €€
JTOCTYDKCHHIO: PACTIPeNIeATh PO, 00CYXKIaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOUW PabOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

BBITIOJIHSITH CBOIO YacTh paOOThI, JOCTUTAas KAauyeCTBEHHOI'O pe3yJibTaTa II0 CBOEMY
HAIIPABJICHUIO U KOOPAUHUPYS CBOU JECUCTBUA C IPYTUMU WICHAMU KOMaH/IbI;

OIICHUBATh KayeCTBO CBOETO BKJIaJla B OOMIMN MPOIYKT IO KPUTEPUSIM, CAMOCTOSATEIHLHO
c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBUS.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicTBUS
Camoopranu3anus:

BBISIBJISITH MPOOJIEMBl B JKU3HEHHBIX U YyUEOHBIX CUTyalUsX, TPEOYIOIIMX AJIs pelIeHUs
(bU3UYECKUX 3HAHU;

OpUEHTUPOBATbCA B PA3IMYHBIX [IOAXO0JAX MPUHATUS pEIIeHUN (MHIMBUIYAIBHOE,
MPUHITHE PELICHUS B TPYIINE, IPUHATHE PELICHUH TPYIINOif);

CaMOCTOSITEIILHO COCTABJISITH JITOPUTM pPEHICHUS (PU3UYECKOW 3a7add  WIH IUTaH
UCCIIEIOBaHMUSI € Y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTUPOBATH MPEIJIaracMbl€ BApUAHThI PEILICHU;

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIH HHTE/IEKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTYAllMH U MpeIaraTh IiaH e€ U3MEHEHNUS,

06’135[CH$[TB HpI/I‘-II/IHI)I JOCTUKCHUSA (HCI[OCTI/I)K@HI/IS{) pe3y.]'II>TaTOB ACATCIIbHOCTH, NaBaTh
OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTDH (B TOM 4YHCJIC B XOJ BBIITOJITHCHUSA (1)I/I3I/I‘-ICCKOFO
WCCIICIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIHCTB, M3MEHUBIIUXCS CHUTYallui,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIA U YCIOBUSIM.

CTaBUTh Cce0s Ha MECTO JIPYroro 4elioBeKa B XOJ€ CIopa WM JUCKYCCHU Ha HAyIHYIO
TE€MY, IOHMMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro.

Ipu3HaBaTh CBOE MpaBO Ha OWIMOKY NpH pelmeHur (U3MYECKUX 3aJad WId B
YTBEPKICHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoro.

IMPEAMETHBIE PE3YJIbTATbBI

K xoHuy oOydeHus ¢ 7 knacce NpeAMETHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSl YMEHUI:

UCMOJb30BaTh  IMOHATUA:  (PU3MUECKME W  XUMHMUYECKHE SBJICHHUS, HAOIIOJCHHUE,
OKCTIEPUMEHT, MOJIeITb, TUTIOTE3a, €ANHUIIB (PU3NICCKUX BEIIMYHMH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHUSL ~ BemiecTBa  (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHHYECKOe JIBUKECHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, PAaBHOIEHCTBYIOIIAs CHII,
nedopmarus (yrnpyras, niaacTHuecKas), HeBECOMOCTb, COOOIIAIONINECS COCYIbI;

YBEpEHHO pa3nuyaTh sBICHUS (mudQys3us, TEMIOBOE ABIKEHHE YaCTHI] BEIIECTBA,
paBHOMEpHOE JBIJKEHHE, HEpaBHOMEPHOE [BW)KCHHE, WHEpLUs, B3aHUMOJACUCTBUE Tell,
paBHOBecHE TBEPABIX TEN C 3aKPEIIEHHON OCHI0 BPAIICHWs, INepeaada JaBICHUS TBEPIBIMU
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TeJaMH, JKUIKOCTAMH M Ta3aMu, aTMOC(EpHOE [aBJIEHUE; IUIaBaHUE TeJ, MPEeBPaLICHUs
MEXaHMYECKOM SHEPruH) MO OMMCAHUIO HMX XapaKTEpHBIX CBOHCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh NPOSBICHUE W3YYEHHBIX (PU3UUECKUX SIBICHHH B OKpY’KarolieM Mmupe (B
TOM uuclie (PU3NYECKHE SIBIICHUS B IPUPOJE: IPUMEPHI IBUKEHUS C Pa3IMUYHBIMU CKOPOCTSIMH B
KUBOU W HEXHMBOH NPUPOAE, IEHCTBUE CHII TSHKECTH, TPEHUS, YIIPYTOCTH B IPUPOJAE U TEXHUKE,
BIMSIHUE aTMOC(HEpPHOro JaBJIEHUS Ha J>KUBOM OpraHusM, IUIaBaHME pbIO, pblYard B Tele
4eJI0BEKa), IPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BHIACTATH CYIIECTBEHHbBIE
cBoMcTBa (MPU3HAKHK) GU3HUECKUX SBICHHM;

OIKCHIBATh M3YYECHHBIC CBOMCTBA TeN M (U3UYECKUE SIBJICHUSA, UCHOJIB3YS (PU3NUECKUE
BEIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEMs, IyTb, CPEAHSAS CKOpPOCThb, CHIIA
YIOPYTOCTH, CUjla TSYKECTH, BEC TEla, CUJIa TPEHMsI, JaBI€HUE TBEPIOTO Tela, aBjIeHUE cTos0a
KHUJIKOCTH, BBITAJIKUBAIOLIAs CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT
CHIIBI, KOA(QQUIMEHT MOJE3HOTO JEHCTBHS MEXaHM3MOB, KHHETHYECKas M IOTCHLUAIbHAS
SHEprus), Npu OMMCAHUM MPABUIBHO TPAKTOBATH (PM3UUECKUN CMBICT MCIOJb3yEMbIX BEJIWYMH,
uX OOO3HAYCHHS W EAMHUIBI (UIUYECKUX BEIWYMH, HAXOIUTH (OPMYIBI, CBS3BIBAIOIINE
JAHHYI0 (U3MUYECKYI0 BEIMYMHY C JAPYTMMM BEJIWYMHAMH, CTPOUTh TIpaUKH H3yUEHHbIX
3aBHCUMOCTEN (PU3MUECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA TeJl, (GU3NYECKUE SBJICHHUS M IPOLECCHl, UCIONb3Ys MpaBuiia
CJIOKEHMsI CHII (BJIOJIb OJHOM MpsiMOi), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsI pbruara (0J10Ka), «30J10TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHsI MEXaHHUUYECKON
DHEPTUU, TpPH O3TOM JIaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHa ¥ 3allUCBHIBATh €ro
MaTeMaTHYeCKOE BbIPAXKECHUE;

CTPOUTH TIPOCThIC (PU3MUECKUE MOJIENIN PEATbHBIX OOBEKTOB, NPOLECCOB M SBJICHUH,
BBIJICJIATE TP 3TOM CYILIECTBEHHbIE U BTOPOCTENIEHHBIE CBOMCTBA OOBEKTOB, IMPOLIECCOB,
SIBIICHUIA, TPUMEHATH (PU3UUECKUE MOJENHU Uil OOBSICHEHUS (PU3MUYECKUX MPOIIECCOB U PEUICHUS
y4eOHBIX 3aj1ay;

OOBSACHATh (U3NYECKHUE SBIEHUS, MPOLIECCHl M CBOMCTBA TE€Jl, B TOM YHUCIIE B KOHTEKCTE
CUTyallMi NPaKTHUKO-OPUEHTUPOBAHHOI'O XapakTepa, M pellaTh KaueCTBEHHbIE 3a/laul, B TOM
yuclie TpeOyolye YUCIEHHOTO OLEHUBAHUS XapaKTEPHbIX 3HAUEHUN (PU3NYECKUX BETUYHH, IPU
ATOM BBIOMPATh a/IeKBATHYIO (PM3UUECKYIO MOJIENb, BBISBIATH PUUUHHO-CIIECTBEHHBIE CBA3U U
BBICTPAMBATh JIOTMYECKYHO IETMOYKY pacCyXJAEHHM ¢ OIOpOM Ha MH3yYECHHBIE CBOMCTBA
(bu3nuecKkux ABICHUH, GU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH;

pemath pacu€rHble 3afaud (B 2—3 JEHCTBUS) NO HM3y4yaeMbIM TeMaM Kypca (U3HKH,
BbIOMpasi aJleKBaTHYIO (PU3MYECKYI0O MOJeNb, C MCIOJIb30BaHUEM 3aKOHOB U (Qopmyil,
CBS3BIBAIOIIMX (PU3NYECKUE BEMUYMHBI, 3aIIUCHIBATh KPATKOE YCIOBHUE U PA3BEPHYTOE pELIEHUE
3aJaud, BBIABIATH HEJIOCTAIOIIME WIM M30BITOUHBIE JaHHBIE, 0OOCHOBBIBATH BBIOOpP MeETO/a
pelieHus 3aJadd, MCMOJb30BaTh CIPaBOYHBIE JAaHHbBIE, MPOBOAMTH MaTeMaTHUYECKUE
npeoOpa3oBaHus U pacyéThl, OLIEHUBATh PEATUCTUYHOCTH MOJYYEHHOIO 3HAaYeHUsl (hU3NIecKon
BEJIMYMHBI U OMNpPENesTh pa3MEpHOCTh (PU3MYECKON BEIMYMHBI, MOJYYEHHON NpU pelIeHUuU
3a]1auu;

pacro3HaBaTh MpoOIeMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIY (PU3UUECKUX METOOB, U
npelaraTb OpUEHTUPOBOYHBIN CIIOCOO peIIeHUs, B OMMCAHUU MCCIEJOBAHUS PACIO3HABAThH
IIPOBEPSIEMOE MPEINONIOKEHNE (TUTIOTE3Y), HHTEPIPETUPOBATH MOJTyUYEHHBIA Pe3yJIbTaT;

IPOBOJUTH OIBITHI IO HAOIIOACHUIO (PU3UUECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tel
(muddy3us, TEmIoOBOEe paclIUpeHHE Ta30B, SBJIEHUE WHEPIUH, W3MEHEHHE CKOPOCTH IpH
B3aMMOJICHICTBUM TeN, Mepefaya MJaBICHHUs JKUIKOCTBIO W Ta30M, MpPOSBICHUE JCUCTBUS
aTMoc(epHOro JaBieHUs, AEUCTBHE MPOCTHIX MEXAHU3MOB): (OPMYJIUPOBATH MPEIIOJIOKEHNE
(rumoTe3y) 0 BO3MOXHBIX pe3yjbTaTax HaOJII0JeHUH, CAMOCTOATENBHO cOOMPATh YCTAaHOBKY M3
n30bITOYHOTO Habopa 000pyA0BaHUS U (HOPMYIUPOBATH BHIBOJIBI;
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IPOBOJIUTH NPsAMbIE M KOCBEHHBbIE H3MEpEHMs (U3NYECKUX BEIMYMH (pacCTOSIHHUE,
NPOMEXYTOK BPEMEHH, Macca Tela, 00bEM Tena, cujia, TeMIepaTypa, MIIOTHOCTh JKUAKOCTH U
TBEPAOrO TeNa, CWIA TPEHUS CKOJIBKEHUS, [aBJICHUE BO31yXa, BBITAIKUBAIOLIAS CHIIA,
JeMCTBYIOIAs HA TIOTPY>KEHHOE B )KHUJIKOCTD TEJO, KOA(D(UIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB) C HCIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 0OOCHOBHIBATH BHIOOP
METOo/a W3MepeHus, (PUKCHpPOBaTh TOKa3aHUS NPUOOPOB, HAXOAWTH 3HAUEHUE H3MEPSEMOM
BEJIMYMHBI C IIOMOIIBIO YCPEIHEHUS Pe3yIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh IOIPEIIHOCTD
U3MEPEHHU;

IPOBOJUTH HECIIOKHBIE 3KCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (U3NYECKUX
BEJIMYMH (3aBUCUMOCTH IyTH PABHOMEPHO JBMKYILErOCs Teja OT BPEMEHM JBUKEHMS TeEla,
CHJIbI TPEHUs CKOJIbXKEHUS OT CHJIbI HOPMAJbHOTO JIAaBJIEHHUS, KadecTBa 0OpabOTKU
MOBEPXHOCTEN TE€JI U HE3aBHUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CHUIIbI
YOPYTroCTU OT YAJIMHEHUS MPYXKHUHbI, BBITAJIKUBAIOILEH CUIbI OT 00BbEMa NOrpyKEHHON yacTh
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO MOTPYXKEHO TeNO, YCIOBUN IUIaBaHMs TeJl, YCIOBUH paBHOBECUs pblyara U OJIOKOB):
COBMECTHO C yuyuTesleM (pOpMyJIMpOBaTh 3a4adyy M TMIIOTE3y HCCIEAOBAaHUS, CaMOCTOSTEIbHO
IUIAHUPOBAaTh HCCIIE0BAaHUE, CAMOCTOSITEIbHO COOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C
UCTIOJIb30BAaHUEM WHCTPYKIIMHU, TIPEICTABIATH MOJTYYEHHBIE 3aBUCHMOCTH (DPM3NYECKUX BEITUYNH
B BujAe TaOmuIl M TpauKoB, OLIEHUBATh IOTPELIHOCTH, JeNaTh BBIBOJBI IO pe3yJbTaTaM
UCCJIE/IOBAHUSI,

coOuoiaTh IpaBWja TEXHUKHM Oe30macHoro Ttpyaa Ipu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLHUIIBI 1eHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS] COCY/IbI, OAPOMETp, phIYar, MOJABMKHBIA M HETOABMKHBIN OJIOK,
HAKJIOHHAs IJIOCKOCTB;

XapaKTepU30BaTh NMPUHIUIBI IEHCTBUS U3yUEHHBIX IPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX IPOIECCOB C OMOpOM Ha HX ONMcaHUs (B TOM 4YHUCIE: MOALIUIHUKH,
YCTPOMCTBO BOJONPOBO/IA, TMAPABIMUECKUN Mpecc, CUPOH, MAaHOMETP, BBICOTOMED, OPIIHEBON
HAcoC, apeoMeTp), MCIOJIb3ysl 3HaHUS O CBOMCTBax (U3MYECKUX SBICHUH U HEOOXOJIUMble
¢du3nyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH M3YYEHHBIX TEXHMUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX MpPUOOPOB UM  TEXHOJIOTMYECKHUX MPOIECCOB MpPH pEIIEHHH ydeOHO-
IIPAKTUYECKUX 3a7ad;

OPUBOJIUTH MpHUMEpPHl (HaXOIuUTh HHGMOpPMALKMIO O MpUMEpax) MPaKTHUYECKOIO
UCTOJIb30BaHUs (PU3NYECKUX 3HAHWH B TMOBCEJHEBHOW KU3HU JJs o0ecredeHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHUS 3/I0pPOBbS U
COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHUS B OKpY KaloIlel cpese;

OCYLIECTBIISATH OTOOP MCTOYHUKOB MH(pOpManuu Gu3NYeCcKoro cojaepkanus B HTepHere,
CaMOCTOSITENIbHO (POPMYJIMPYsl MOMCKOBBIA 3arpoc, Ha OCHOBE HMMEIOIIMXCS 3HAHUHA U MyTEM
CPaBHEHMsI  PA3JIMYHBIX HCTOYHUKOB  BBIACNATH  HHQOpMAIMIO, KOTOpas  sBISETCS
IPOTUBOPEYMBON HIIM MOXKET OBITh HEJIOCTOBEPHOIA;

HCIIOJIb30BaTh TPU BBIMIOJHEHUN YYE€OHBIX 3a/laHuil HAay4YHO-IOMYJISIPHYIO JUTEpaTypy
(bu3MUecKoro cojJepXaHus, CIPaBOYHbIE MaTepualibl, pecypcbl ceTu VIHTepHeT, BIaAeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALMKM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHe MHCbMEHHbIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHHUKOB MH(POPMALUN (PU3UUECKOr0 COAEpKaHHs, B TOM YHCIe IMyOJHMYHO JeNaTh KpaTKue
COOOIlleHUsI O pe3ysibTaTaXx MPOEKTOB WM Yy4YeOHBIX HCCIEJOBAHMUM, NMPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIIJICHHE
MpE3EHTALNEH;
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IPU BBIMIOJIHEHUN YYEOHBIX IMPOEKTOB U HCCIENOBAHHUM pachpeneniarTh 00sS3aHHOCTH B
rpyIIe B COOTBETCTBUU C IOCTABICHHBIMHM 3aJadyaMH, CICAUTh 32 BBIIOJHEHHEM ILIaHA
NENCTBU, aJeKBaTHO OLEHUBATh COOCTBEHHBIH BKJIAJ B JESTEIBHOCTH TPYIIIbI, BHICTPAUBAThH
KOMMYHUKATUBHOE B3aHMO/JICHCTBHE, YUUTHIBAsI MHEHUE OKPY>KAIOIIIHX.

K xony oOyueHus 6 8 Knacce mpenMETHBIE Pe3yibTaThl HAa YIIyOJIEHHOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y OOYHAIOLINXCS YMEHUH:

UCIIOJIb30BaTh IOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKEHHME aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHE U aMOP(HbIE TeJa, HAChIIIEHHbIN
UM HEHACHILEHHBIA TMap, CrIocoObl W3MEHEHHWs BHYTPEHHEH JSHEpruu, 3JIeMEHTapHBIN
JNEKTPUYECKUN 3apsl, IPOBOJHUKH, ITOJIYIIPOBOAHUKH, UJIEKTPUKU, NCTOYHUKU TOCTOSIHHOTO
TOKa, AIEKTPUUECKOE U MAarHUTHOE TIOJIsI, ONTUYECKAs CUCTEMA) M CUMBOJIMYECKUN S3BIK (PU3UKU
IPY PELICHNU Y4eOHBIX U IPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3jnyatrh sBJICHUS (TEILUIOBOE pacUIMpEHue (CxKaTue), TEIJI0BOE paBHOBECHE,
IIOBEPXHOCTHOE HATSHKCHHME, CMAYMBAaHUE, KalWUIPHBIE SBJICHUS, UCIIApEHME, KOHACHCALU,
IUTaBJIEHUE, KpUCTAUIM3allUs, KUIIEHUE, CIO0COObl Temonepeaadyn (TErIoNnpoBOJHOCTD,
KOHBEKIMsI, W3JyYCHHE), TEIUIOBbIE IOTEpHU, SJCKTpU3aLUs TeJl, B3aUMOACHUCTBUE 3apsloB,
JICHCTBHSI DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHME, B3aUMOJACHCTBUE MAarHUTOB, JACHCTBUE
MarHUTHOT'O IOJIsl Ha MPOBOJIHUK C TOKOM) IO ONUCAHUIO UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JTaHHOE (PH3HUUECKOE SBJICHNUE;

pacrio3HaBaTh INPOSBICHUE HM3YUYEHHBIX (PU3UUECKUX SIBIICHHHM B OKpYy’KarolieM Mmupe (B
TOM dYHuClle (pU3MUECKUE SBJICHUS B TPUPOJAEC: MOBEPXHOCTHBIE W KANWUISPHBIC SIBICHUS B
OpUpoie, KpUCTaUIbl B pUpoje, nznydenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUe pOCHI, TyMaHa, HHEs, CHETa, AIEKTPHUYECKHE SBICHHS B aTMOc(depe, JIeKTPHIECTBO
KHUBBIX OpPraHU3MOB, MarHUTHOE MoJjie 3eMiH, Apeiid MOIHCOB, POJIb MArHUTHOTO IOJIS JUIS
JKU3HU Ha 3eMJie, MOJSIPHOE CUSHUE), IIPU 3TOM NIEPEBOJUTH MIPAKTUUECKYIO 3a7jauy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

ONMCHIBATh HU3YUYEHHBIE CBOMCTBA Tel M (DU3MUECKUE SIBICHUS, HCIONb3Ys (U3NUECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrHsi, KOJUYECTBO TEIUIOTHI, paboTa rasa, yJelbHas
TEIIOEMKOCTh BEIIECTBA, y/A€IbHAs TEIUIOTa IJIAaBJICHMS, yAeJIbHas TeIuloTa MapooOpa3oBaHus,
yZenbHas TelJIoTa CropaHus TOIUIMBA, KOA((QUIMEHT MOJIE3HOTO JeHCTBUS TEMI0BOM MaIlIWHBI,
OTHOCHUTEJIbHAs BJIAXKHOCTh BO31yXa, OJJIEKTPUYECKUN 3apsij, CHJIA TOKA, SJIEKTPUYECKOE
HaNpsDKEHUE, CONpOTHUBIEHUE NMpoBoAHuka, J/IC B 1enu NmOCTOSHHOTO TOKAa, 3JIEKTPUYECKOE
YAEIBbHOE CONMPOTHUBIIEHUWE BEIIECTBA, padOoTa M MOIIHOCTh DSJEKTPUUECKOro TOKa), Mpu
ONHCAaHUM TPABWIBHO TPAaKTOBaThb (U3MYECKUNH CMBICH MCIIOJIB3YEMbIX BEIMYMH, HX
0003Ha4YeHMs] U €IMHUIBl (PU3UUECKUX BEJIWYHMH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIOLINE JTAHHYIO
(bu3nUecKyro BEIWYHHY C JAPYTMMHU BEIMYMHAMHU, CTPOUTH I'padUKU U3yUEHHBIX 3aBHCHMOCTEH
(bU3HYECKUX BEIIMYUNH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3NYECKHE SIBICHUS U MPOLECCHI, UCIIOIB3YSI OCHOBHBIE
MTOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOPHM CTPOEHHs BEUIECTBA, YPABHEHUE TEILIOBOTO
OanaHca, 3aKOH COXpAaHEHMs 3JIEKTPUYECKOTo 3apsja, 3akoH KysoHa, IpUHIMI CyNeprno3uLuu
AIIEKTpUYECKUX Mojeil, 3akoH Oma s ydacTka nenu, npaBuia Kupxroda, 3akon Oma s
MOJIHOM 1eny, 3aKkoH Jxoyns-JIeHIa, 3aKOH COXpAaHEHWS DHEPrUM, IIPU OTOM pa3jInyaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €r0 MaTeMAaTHYECKOE BBHIPAKEHUE;

CTPOUTH TNPOCThIE (PU3MUECKUE MOJENIN peabHBIX OOBEKTOB, NMPOLIECCOB M SBJICHHUH,
BBIIETISITh TNPU STOM CYIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOICTBa OOBEKTOB, IPOIIECCOB,
SIBJICHUH, TPUMEHATH (PU3UUECKUE MOJENH Ui OOBSICHEHUS (PU3MUYECKUX MPOLIECCOB U PELICHUs
y4eOHBIX 33714,

OOBSICHATh (PU3UUECKUE SBJICHMS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil NPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pemaTh KAa4eCTBEHHBIE 33Ja4d, B TOM
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qrcie TpeOyolre YNCICHHOTO OIIEHMBAHUS XapaKTePHbIX 3HAYCHUH (PU3NIECKUX BETUYUH, TIPH
3TOM BBIOMPATh a/IeKBATHYIO (PM3UYECKYIO MOJIEIb, BBISBIATH PUUYUHHO-CIIECTBEHHBIE CBA3U U
BBICTPAMBATh JIOTUYECKYIO IIETIOYKY PpAcCyKACHHH C ONMOpOH Ha W3YyYCHHBIE CBOWCTBA
du3nUecKux ABICHUM, GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO peIIaTh pacyETHBIC 3aJa4H (C OTOpoii Ha 2—3 ypaBHEHHsI) 110 H3y4aeMbIM TEMaM
Kypca (U3uKH, BBIOMpas aaeKBaTHYIO (DU3MYECKYI0 MOJIENb, C HCIIOJIb30BAHUEM 3aKOHOB U
dopmMy1, CBA3BIBAIONIMX (U3MYECKHE BEIMUUHBI, 3aIIUCHIBATH KPATKOE YCIOBUE U Pa3BEPHYTOE
pelIeHne 3a/laud, BBISBIISATH HEIOCTAIONIME WM M30BITOYHBIE JAaHHBIE, 0OOCHOBBIBATH BHIOOD
METoJla PELICHUs 3aJa4yH, HCIIOJIb30BaTh CIIPABOYHBIC JaHHBIC, MPUMEHATh METOAbI aHAIHM3a
pasMepHOCTEH, HCIONB30BaTh IpadUuyecKkue METOJAbl  peIIeHUs  3a1ad, I[POBOAMUTH
MaTeMaTH4ecKue MpeoOpa3oBaHMs W pPacy€Thl, OLEHHMBATH PEATUCTUYHOCTH MOITYYEHHOTO
3HaYeHUs (PU3MUYECKOW BEIMYMHBI M OIPEENIATh Pa3MEPHOCTh (U3UUECKON BETUYMHBL,
HOJTY4EHHOH IIPY peIICHUH 3a/1a4H;

pacro3HaBarhb MpoOJIEMbl, KOTOPHIE MOKHO PEIIUTH MPHU TOMOIIH (PU3UUECKUX METOJIOB, U
npeaiaraTb OPHEHTHPOBOYHBIM CHOCOO peIeHus, B ONMCAHWU HCCIICTOBAHUS PacllO3HABAThH
POBEPSEMOE TPEATIONI0KEHUE (THIIOTE3Y), MHTEPIPETHPOBATH OJTYUYCHHBINA PE3yIIbTaT;

IPOBO/IUTH OIBITHI 110 HAOIONCHNIO (PU3NYECKUX SBICHUN MM (QU3HMYECKUX CBOWCTB T
(KanmuJUIIpHBIE SIBJICHUS, 3aBUCUMOCThH JaBIICHHUS BO3AyXa OT €ro o0béMa M TeMIepaTyphl,
CKOPOCTH TIpOIlecCa OCThIBaHHMs (HAarpeBaHWs) IPH HU3IYYEHHH OT I[BETa H3IIydarollei
(TTorIomIAomIe) MOBEPXHOCTH, CKOPOCTh HCHAPEHHUs BOJBI OT TEMIIEPATYphl KHUIKOCTH M
omaa €€ MOBEPXHOCTH, SJCKTPH3aLUs TelT W B3aUMOACHCTBHE AIICKTPHUECKHX 3apsioB,
B3aMMOJICHICTBHE TIOCTOSIHHBIX MAarHWTOB, BU3yalM3allsl MAarHUTHBIX TOJEH MOCTOSTHHBIX
MarHuTOB, JICHCTBUS MAarHUTHOTO MOJS HAa NPOBOJHHK C TOKOM, CBOWCTBA 3JEKTPOMArHMTa,
CBOMCTBAa  DJEKTPOJBHraTels  IOCTOSHHOTO  TOKa):  (OpPMyJIHpOBaTh  IPOBEpsEMOE
NPEANONOKEeHNE (THIIOTE3y) O BO3MOXKHBIX pe3yibTaTax HaOJIOJCHUH, CaMOCTOSTEIbHO
coOMpaTh yCTAaHOBKY M3 H30BITOYHOIO HaboOpa OOOpYIOBaHWUS, ONHCHIBATH XOJ OIBITA U
(bopMyIMpOBaTH BBIBOABI;

IPOBOJIUTHh TPSMbIE W KOCBEHHBIE H3MepeHHs (U3NYECKHX BEIHYWH (TeMIieparypa,
OTHOCHUTEJIbHAS BJIAXHOCTh BO3/yXa, CHJIa TOKAa, HaNpsOKEHHE, YJelbHass TeIIoEMKOCTh
BEILIECTBA, CONPOTHBJICHHE IPOBOAHUKA, paboTa M MOIIHOCTH D3JIEKTPHUYECKOTO TOKa) C
UCIOJIb30BAHUEM AHAJIOTOBBIX M LUGPOBBIX NPUOOPOB, OOOCHOBBIBATH BBIOOp MeTOMA
u3MepeHusi, pUKCUpoBaTh MOKa3aHUs MPUOOPOB, HAXOIUTH 3HAYCHUE M3MEPSEMON BETMYHUHBI C
MOMOILBIO YCPETHEHHSI PE3YIbTaTOB CEPUU U3MEPEHUI U OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;

IPOBOJUTH AKCIIEPUMEHTANBHBIE HCCICIOBAHUS 3aBUCHMOCTEH (PU3MUYECKMX BEITUYNH
(3aBHCHMOCTB JaBJICHHs BO3JlyXa OT €ro 00b&éMa M HarpeBaHUs WM OXJIAXKICHUS, UCCIIEIOBaHUE
SBIICHUS TEIUIOOOMEHAa TpPH CMEIIMBAaHUHM XOJOJHOW W TOpsiYell BOXBI, 3aBHCHMOCTH
COIIPOTHUBIIEHUS TMPOBOAHMKA OT €ro JJIMHBI, IUIOMIAJN IOMEPEUYHOro CEYEHHUs M YAEIbHOIo
COIIPOTHBIICHUS] BEUIECTBA IPOBOJHHKA, CHIIBI TOKA, MPOTEKAIONIETO dYepe3 MPOBOIAHHK, OT
HaIpsDKEHUs Ha POBOJIHUKE, HCCIIeI0OBAHNE TIOCIIEJ0BATEILHOTO U MApaIeIbHOTO COSTMHEHUI
IIPOBOJHUKOB): COBMECTHO C yduTeleM (POpMyIHMpoBaTh 3alady W THIIOTE3Y HCCIIEIOBAHHSA,
CaMOCTOSITENIbHO TUIAHUPOBATh MCCIIE0BAaHUE, CAMOCTOSTEILHO COOMPATh HKCIEPUMEHTATBHYIO
YCTaHOBKY C WCIOJb30BAHWEM WHCTPYKIMH, TIPEACTABIATH TIOJTYYEHHBIE 3aBUCHMOCTH
(bu3nUecKruX BETUYMH B BUE TaOIMIl U rpaMKOB, OLIEHUBATh MOTPEIIHOCTH, JIEJIaTh BBIBOABI 110
pe3yJbTaTaM HCCIIeIOBAHNUS;

cOo0ITI01aTh MpaBMIIa 0€30MaCHOTO TPYy/Aa MPH padoTe ¢ 1abopaTopHBIM 000PYIOBAaHHEM;

XapaKTeprU30BaTh MPUHIIHITEI JCHCTBUS N3YYEHHBIX IPUOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX IPOLECCOB C OMOPON Ha MX OMHUCAHUA (B TOM YHUCIIE: CHCTeMa OTOIICHHUS
JIOMOB, THUTPOMETp, TIapoBas TypOWHA, aMIIEPMETpP, BOJBTMETP, CUYETUHK AICKTPHUECKOU
SHEPIUH, DJIEKTPOOCBETHTEIbHbIE NPHOOPHI, HArpeBaTelbHbIC 3JIEKTPONPHOOPHI (IIPUMEPHI),
NPEOXPAaHUTENN U WX NPUMEHEHHE B OBITY M TEXHUKE, MPUMEHEHHE IMOCTOSHHBIX MarHUTOB,
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JJIEKTPOMArHUTOB, 3JIEKTPOJBUIATENb IOCTOSIHHOTO TOKA), HCIHOJb3Yys 3HAaHHMS O CBOMCTBax
¢bu3nUecKux ABICHUA, HEOOX0qMbIe (PU3HUECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

pacrio3HaBaTh POCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHBIE IPUOOPHI IO CXEMaM
U CXEMAaTUYHBIM PHUCYHKaM (KUAKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETpP, TUTPOMETD,
JIBUTaTellb BHYTPEHHETO CrOPaHUsl, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl IEKTPHUUECKUX
eneil ¢ Mocie0BaTeIbHbIM U IMAapAUICIIbHBIM COEAUHEHHUEM 3JIEMEHTOB, Pa3iuasl yCIOBHbIC
0003HauEHMsI 2JIEMEHTOB JIEKTPUUECKUX LIETeH, HCIOIB30BATh CXEMbI U CXEMAaTHYHbIE PUCYHKU
U3YYEHHBIX TEXHUYECKUX YCTPOMCTB, HW3MEPUTEIBHBIX TNPUOOPOB M  TEXHOJIOTMYECKHX
IPOLIECCOB MPH PEILICHUH yU4eOHO-ITPAKTUUECKUX 3a7ay;

OPUBOAUTH TpPUMEpPbl  (HAXOAWTh HWHPOPMALMIO O TpUMepax) MPaKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUH B MOBCEJIHEBHOW KU3HM AJs o0ecreyeHus 0e30MacHOCTH
npu OOpalieHuu C MpuOoOpaMM W TEXHHUYECKUMH YCTPOWCTBAMM, COXPAHEHHS 30POBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 IIOBEJCHUS B OKpY KaloIIel cpese;

OCYILECTBIIATh TMOUCK HMHpOpManuu  Qusnueckoro coaepxanus B HMHTepHere,
CaMOCTOSTENIbHO (POPMYIIUPYS IOMCKOBBIH 3alpoc, HA OCHOBE UMEIOIUXCS 3HAHUI U CPaBHEHUS
JIOTIOJTHUTEIIFHBIX MCTOYHUKOB BBLACIATh WH(POPMAILNIO, KOTOpasi SIBJISAETCS MPOTHBOPEUNUBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIB30BaTh TMPH BBHIOJHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3nM4ecKoro cojJepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VIHTepHeT, BlaaeTh
npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHHMs WHGOpPMAIMKA U3 OJHOW 3HAKOBOH
CHCTEMBI B JIPYTYIO;

co3faBaTb COOCTBEHHbIE IHMCbMEHHBIE M KpaTKUE YCTHbIE cOOOIIeHMs, 00001mas
UH(POPMALIMIO U3 HECKOJBKUX MCTOYHUKOB (PM3MUECKOTO COJEpKaHMsl, B TOM 4YHUCIIe IMyOJINYHO
NPEICTaBIATh PE3YJIbTAThl MPOCKTHON WM WCCIENIOBATEIBCKONW JEATEIBHOCTH, IMPH STOM
IPaMOTHO HCHOJb30BATh HM3YUYCHHBIH MOHATUHHBINA amnmapar Kypca (PU3HKH, COIPOBOXKIATb
BBICTYIUICHHUE IIPE3CHTALNEM;

IPY BBIIOJHEHUN YYEOHBIX MPOEKTOB M UCCIIEAOBAHUM (DPU3NYECKUX MPOLIECCOB paclpesensTh
00s3aHHOCTH B TpYINIEe B COOTBETCTBHHM C TIOCTaBICHHBIMH 3aJadyaMH, CIEIUTH 3a
BBINOJIHEHUEM IUIaHa JEWCTBUI U KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIH
BKJIQJI B JICATEIILHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, MPOSBIISSL
TOTOBHOCTb pa3pelath KOH(PIUKTHI.

K xoHy oOyueHus ¢ 9 knacce npeIMETHbIE Pe3ylbTaThl Ha YIiyOJIEHHOM YpOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIINXCSI YMEHUI:

UCIOJIb30BaTh MOHATHS (CUCTEMa OTCYETA, OTHOCUTENBHOCTh MEXaHHMUECKOTO JIBUKEHUS,
HEBECOMOCTh U MEperpy3ku, LEHTP TAKECTH, MEXaHMUYECKHE BOJHBI, 3BYK, HMH(pa3BYyK Hu
YJIBTPa3BYK, dJIEKTPOMarHUTHBIE BOJIHBI, PEHTTE€HOBCKOE U3JIyYEHHE, KA AIEKTPOMAarHUTHBIX
BOJIH, MCTOYHMKH CBE€Ta, OJIM30PYKOCTh M JallbHO30PKOCTh, CIEKTPhl MCIYCKaHUS U
HOTJIOIIEHUs], aibda-, OeTa- M ramMMma-u3Iy4deHHs, HU30TONbI, SJAEpHAsT U TepMOsIepHas
HHEPreTHKa) U CUMBOJIIMYECKUH S3bIK (PU3UKH NPHU PEIICHUH YUeOHBIX U MPAKTUYECKUX 3a]1aY;

YBEPEHHO pa3nyaTh SBJICHHUsS (PaBHOMEPHOE M HEPAaBHOMEPHOE IPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBH)KEHUE, CBOOOIHOE MaJIeHue Tell, ABMKEHUE
[0 OKpPYXXHOCTH, B3aUMOJACWCTBHE TeEJ, PABHOBECHE MAaTE€pUAIbHONM TOUYKH, PEAaKTHBHOE
JIBUKEHHE, HEBECOMOCTh, KojiebaTeabHOE JABM)KEHHME (TapMOHUYECKHE, 3aTyXarollue,
BBIHY’)KJICHHbIE KOJieOaHHs), Pe30HAHC, BOJHOBOE JBWXKEHHME (pacHpOCTpaHEHUE M OTpa)kKeHUe
3ByKa, HHTEephepeHIus U Tudpakius BOJIH), MPIMOIUHEHHOE PACTIPOCTPAHEHUE, OTPAXKEHUE U
IpeJIOMIIEHUE CBETA, IMOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jiokeHue Oenoro cBera B CIEKTp
U CIIOKEHHE CIEeKTPAJIbHBIX LIBETOB, €CTECTBEHHAs pPaJMOAKTUBHOCTh, BO3HUKHOBEHUE
JMHENYaTOro CIEKTpa W3JIy4YEHMs) IO ONMCAHMIO MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIONINX JAaHHOE (PUZNYECKOE SBIICHUE;
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pacrio3HaBaTh NPOSBICHUE H3YUYEHHBIX (PM3UUECKUX SIBICHHH B OKpYy’KarolieM Mmupe (B
TOM YHciie (pU3HUECKUe SIBICHUS B IPUPOJIE: IPUIUBHI M OTIUBBL, ABIKEHHE Tu1aHeT CoTHeuyHOU
CUCTEMBI, PEAKTHBHOE [IBH)KEHUE >KMBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHAaMH, 3XO, L[BETa TeJ, ONTUYECKHE SIBICHUS B
npupojie, OHOJIOTMYECKOe JEHCTBUE BHUIUMOIO, YJIbTPA(HUOIETOBOIO U PEHTTEHOBCKOIO
U3Y4YCHUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE JY4H, pPaAHOaKTHBHOE
U3IIy4YeHUEe IPUPOIHBIX MUHEPAIOB JEHCTBUE PANUOAKTHBHBIX HW3JIyYEHUH HAa OpPraHU3M
4eJI0BEKa), IPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BHIACTATH CYIIECTBEHHbBIE
cBoMcTBa (MPU3HAKHK) GU3HUECKUX SBICHHM;

OIKCHIBATh M3YYECHHBIC CBOMCTBA TeN M (U3UYECKUE SIBJICHUSA, UCHOJIB3YS (PU3NUECKUE
BEJIMYMHBI (CPEeIHAS U MIHOBEHHAsl CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBM)KEHUH, YCKOPEHHE,
IEepEMEUICHUE TIpU PAaBHOYCKOPEHHOM IMPSMOJMHEHHOM JIBUKEHUM, YIJIOBas CKOPOCTb,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, CHJIa TPEHHs, CUJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHUE
CBOOOJTHOTO TaJICHHs, BEC TeJa, HEHTP TSHKECTU TBEPAOTO Tella, UMIYJIbC Tella, UMITYJIbC CHIIBL,
MOMEHT CHJIbl, MEXaHHW4ecKas paboTa MU MOIIHOCTb, MOTEHIMAIbHAs YHEPrus Tesa, MOJHATOro
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIUs CKAaTOW NPYKUHbI, KHHETUYECKasi SHEPTrus,
IOJIHAsE MEXaHWYecKasl SHeprusi, MepHoj M 4YacToTa KojeOaHWil, mepuoa MaTeMaTH4ecKoro u
INPYKUHHOTO MAasiTHUKOB, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BbICOTa TOHA, CKOPOCTb CBETa,
[oKa3aTesab NPEIOMIIEHUS CPefbl), IPU ONUCAHUU NPABHIIBHO TPAKTOBATh (PU3UYECKUNA CMBICI
UCTIOJIB3YEMBIX BEJMYMH, WX O0003HAUEHUS M E€AWHUIBI (U3NYECKUX BEIMYUH, HAXOAUTh
(bopMyIIbl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYIO0 BEIWYMHY C JIPYyITMMU BEIMYMHAMHU, CTPOUTH
rpaduKy N3yYSHHBIX 3aBUCUIMOCTEN (PU3NYECKUX BEIMYNH;

XapaKTepu3oBaTh CBOMCTBA Tej, (PU3UYECKHE SBJICHUS M IPOLECCHI, UCHOIb3Yys 3aKOH
COXPAHEHHUS SHEPruu, 3aKOH BCEMHPHOTO TIATOTEHMSI, MPUHLMII CYHEPIIO3ULUU CHJI, TPUHLIUI
OTHOCUTENIBHOCTH ['anmwiies, 3akoHsl HbIOTOHA, 3aKOH COXpaHEHHMsS HMITYJIbCA, TEOPEMY O
KMHETUYECKOW 3Hepruu, 3akoH ['yka, 3akoH bepHyiiu, 3aKOHbI OTpa)K€HUS U MPETOMIICHUS
cBeTa, (opMyIly TOHKOH JIMH3BI, IUIAHETAPHYIO MOJETb aTOMA, HYKJIIOHHYIO MOJIENIb aTOMHOTO
A7Ipa, 3aKOHBI COXPAHEHHUS 3apsAI0BOr0 U MAaCCOBOT'O YHCEN MPHU SAEPHBIX PEAKIUSAX, IPH 3TOM
pas3nyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €T0 MaTEMaTHUECKOE BbIPAXKEHUE;

CTpOUTH (pU3MUECKHE MOJENN PeaIbHbIX 0OBEKTOB, MIPOLIECCOB U SIBJICHUM, BBIACIATH HpU
3TOM CYIIECTBEHHbIE U BTOPOCTENIEHHbIE CBOMCTBA OOBEKTOB, MIPOIIECCOB, SBJICHUN, IPUMEHSTh
¢buznueckue MoJenu Juist 00bsICHEHUs (PU3MUECKUX MPOLIECCOB U pElIeHUs] yUeOHBIX 3aj1a4;

OOBSICHATh (PU3MUECKUE SABJIECHHUS, MPOLECCH U CBOMCTBA TEl, B TOM YHUCIIE B KOHTEKCTE
CUTyalUl NPaKTUKO-OPUEHTHPOBAHHOI'O XapakTepa, W pellaTh KayeCTBEHHbIE 3a/ladl, B TOM
qucie TpeOyrole YUCICHHOTO OLICHUBAHUS XapaKTEPHbIX 3HAYEHUH (PU3MUECKUX BEIUYHH, IPU
3TOM BBIOMPATh aJIeKBAaTHYIO (PU3HUECKYIO MOJEIb, BBISBIISATh IPUUNHHO-CIIEICTBEHHBIE CBSI3U U
BBICTPAauBaTh JIOTMYECKYIO LIETIOYKY pacCy ACHMM M3 2—-3 IIaroB ¢ ONOpPOl Ha HM3y4YEHHBIE
CBOICTBa (pU3NUECKUX SBJIECHUH, PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIIH;

YBEpEHHO pellaTh pacuy€THbIe 3a7aydl MO U3yYaeMbIM TeMaM Kypca (DU3HMKH, BBIOMpas
aJIeKBaTHYI0 (PU3MYECKYI0 MOJielb, C HCIOJb30BAaHHUEM 3aKOHOB M (DOPMYJ, CBSA3BIBAIOIINX
¢u3nueckue BETUYMHBI, 3alMChIBAaTh KpaTKOE YCIOBHE M pa3BEPHYTOE peELICHHE 3ajayH,
BBISIBJISITH HEJOCTAIOIINE WIM M30BITOUHBIE JaHHBIE, OOOCHOBBIBaTH BHIOOp METOAA pPELICHUS
3a/la4¥, MCIOJIb30BaTh CIIPABOYHBIE JAHHBIE, NPUMEHATH METOJbl aHAIU3a Pa3MEPHOCTEH,
UCIIONIb30BaTh  Ipaduueckue METOJAbl pelleHus 3aJad, MPOBOAMTH MaTeMaTUYEeCKue
npeoOpa3oBaHus U pacyéThl, OLIEHUBATh PEATUCTUYHOCTH MOJYYEHHOIO 3HAaYeHUsl (hU3NIecKon
BEJIMYMHBI U OMNpPENesTh pa3MEpHOCTh (PU3MYECKON BEIMYMHBI, MOJYYEHHON NpU pelIeHUuU
3a/1a4i;

pacro3HaBaTh Mpo0IeMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIU (PU3UUECKUX METOOB, U
npelaraTb OPUEHTUPOBOYHBIN CIIOCOO peIIeHUs, B OMHCAHUU MCCIEJOBAHUS PACIO3HABATh
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MpPOBEpSiEeMOE MPEIoNIoKEeHHe (TUIOTe3y), OLIEHHWBATh MPABHJILHOCTH MOPSJIKa IMPOBEIECHUS
UCCIIEIOBaHMs, UHTEPIPETUPOBATH MOITYUYECHHBIN pe3yJIbTaT;

MIPOBOAMTD OMBITHI IO HAOIIOJCHUIO (PU3NYECKUX SBICHUI UM (PU3NUECKUX CBOWCTB Tell
(u3y4yeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHsI HSHEPIUH, 3aKOHA COXPAHEHUS
UMIyJibCa, JAeWcTBHE 3aKkoHa bepHyUIM M BO3HUKHOBEHHE TMOABbEMHON CHIIBI KpbLIa,
3aBHCUMOCTh TEpUoJia KoJeOaHUl NPYKUHHOTO MAasTHHUKAa OT MAacChl Tpy3a U KECTKOCTU
OPYXKUHBlL M HE3aBUCUMOCTh OT AaMIUIMTYABl MajiblX KojeOaHUM, NpPSIMOJIHHEHHOE
pacrpocTpaHeHHE CBETA, Pa3IoKEHUE OEIoro CBeTa B CHEKTP, U3YyUCHHUE CBOMCTB M300paKEHHS
B IJIOCKOM 3€pKalie U CBONCTB M300pa)keHHs IpeaMeTa B coOuparolield JTuH3e, HaOJto/IeHue
CIUIOIIHBIX W  JUHEWYaThIX  CIEKTPOB  HM3JIydeHHus): (OpMyJIHpOBATH  IMPOBEpsieMOe
NPENIoNIoKeHHe (TUIOTe3y) O BO3MOXHBIX pe3ysbTaTaX HaOMIOIEHUN, CaMOCTOSTEIBHO
coOMpaTh yCTAaHOBKY M3 H30BITOYHOrO Habopa OOOpYJOBaHHUS, ONMCHIBATH XOJ ONbBITA U
(dbopMyIIHpOBaTh BHIBOJIBI;

IPOBOJIUTh NpPU HEOOXOJMMOCTH CEpHUI0 MPSAMBIX H3MEPEHUH, OIpenenss cpenHee
3HaYEHHE U3MEPsIeMON BETUUYUHBI U OMPEeNisis MOTPEIIHOCTh PE3yIbTAaTOB MPSMBIX U3MEPEHUN,
000CHOBBIBAThH BBIOOP CrIoc00a u3MepeHus (M3MEPHUTEIHLHOTO MTPUO0Pa);

MIPOBOAMTH KOCBEHHbIE H3MEPEHUS (PU3NUECKUX BEIHUUH (CPEIHsst CKOPOCTh U YCKOPEHHE
TeJIa TIPU PaBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHHE CBOOOTHOTO Ma/IeHUs, KECTKOCTD MPYKHUHBI,
KOX(h(UIIMEHT TPEeHHsI CKOJBXKEHHUs, MeXaHudeckas paboTa U MOIIHOCTb, YacTOTa U TMEPHOJ
KoJie0aHUH MAaTEeMAaTUYECKOTO W MPYKWHHOTO MAasSTHHKOB, (DOKYCHOE PacCTOSHUE COOMpArOIIeH
JUH3BI M €€ ONTHUYecKas Cuia, PaAHOaKTUBHBIA (DOH) C HCHOJIH30BAaHHMEM AaHAIOTOBBIX U
nu(poBbIX NPUOOPOB: 0OOCHOBHIBATH BHIOOP METOAA H3MEPEHMs], IUIAHUPOBATh HU3MEpPEHUS,
CaMOCTOSITENILHO COOUPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, BBIYUCIIATH 3HAYCHHUE BEIMUYUHBI U
AQHAJTM3UPOBATh TOJYYCHHBIC PE3yJbTAaThl, OLEHHUBAs IOTPEIIHOCTh PE3YyJbTATOB KOCBEHHBIX
W3MEPEHU;

IPOBOJUTHh AKCIEPUMEHTANBHBIE HCCICIOBAHUS 3aBUCHUMOCTEH (PU3MUYECKUX BEITUYHH
(3aBHCHMOCTB IyTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JBM)KEHUHU 0e3 HadalbHOM CKOpPOCTH,
3aBHCHUMOCTB CHJIBI TPEHHUSI CKOJBKEHHS OT CHJIBI HOPMAJIbHOTO JABJICHUS, IEpHoJIa KoJIeOaH
MaTeMaTHYeCKOro MasiTHUKAa OT JJMHBI HUTH, OINpEJIeIEHUEe YCKOPEHHUs CBOOOTHOIO MaJeHMS,
UCCIIEIOBAaHNE M3MEHEHHUS BEIMYMHBI U HAIIPABIICHHUS] WHAYKIIMOHHOTO TOKA, 3aBHCUMOCTh YTJIa
OTpa)KEHHsI CBeTa OT YIJla MaJeHMs, YyIJla MPEeIOMICHHUs OT YIJla MaJeHHUs CBETOBOrO JIyya,
WCCJIEIOBAHHUE TPEKOB: U3MEPEHHUE YPHEPTUU YACTHUIIHI IO TOPMO3HOMY MyTH (110 oTorpadusim)):
COBMECTHO C yuMTeneM (opMynupoBaTh 3aadyy M THUIOTE3y MCCIEIOBaHUS, CAaMOCTOSITEIbHO
IUTAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSTEIIEHO COOMpaTh HKCHEPUMEHTAIBHYIO YCTaHOBKY,
IPECTaBIATh MOJyYE€HHbIE 3aBUCUMOCTH (PU3MYECKHX BEJIWYMH B BHUJE TaONUIl U TpaduKoB,
OILIEHUBATh MOTPEUTHOCTH, JAETAaTh BEIBOBI 110 PE3yJIbTaTaM HUCCIIEIOBAHMS,

coOiroaaTh npaBuiIa 6€30MacHOro TpyAa MpH paboTe ¢ 1abopaTOpHBIM 000PYyIOBAHUEM;

XapaKTepru30BaTh MPUHIIHIEI JCHCTBUS U3YYEHHBIX TIPUOOPOB, TEXHUYECKUX YCTPONUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB C OMOPOM Ha MX OMHMCAaHUS (B TOM YHCIE: CIHMJIOMETp, JAaTYUKU
MIOJIOXKEHHS, PACCTOSHUS W YCKOPEHHS, pPAaKeTa, 3XOJOT, OYKH, MepucKom, (oToamnmapar,
MHUKPOCKOII, TEJIECKOII, ONTHYECKUE CBETOBOJIbI, CIEKTPOCKOIN, JO03UMETp, KaMmepa BuibcoHa),
UCTIONB3Ysl 3HAaHUS O CBOMCTBaxX (U3UYECKUX SBICHHH W HEOOXOMUMBIE (QH3UUECKUE
3aKOHOMEPHOCTH, HMCIOJb30BAaTh CXEMbl U CXEMaTHUYHbIE PUCYHKH HM3YYEHHBIX TEXHHUECKUX
YCTPOHCTB, M3MEPUTEIBHBIX MPHOOPOB M TEXHOJOTUYECKUX IPOIIECCOB MPHU PEIICHUU y4eOHO-
NPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
cobuparomie TMH3E;

OPUBOANUTH TpPUMEpPbl  (HAXOAWTh HMHPOPMALMIO O TpUMepax) MPaKTUYECKOTO
UCTIONIb30BaHUsT (PM3NYECKUX 3HAHHWH B TIOBCETHEBHOW JKU3HU JUIS 0OecTiedeHns 0€301MacHOCTH
npu oOpalieHuu ¢ MpudopaMM M TEXHHUUECKUMH YCTPOWMCTBAMM, COXpPAHEHHs 3J0pPOBbS U
COOIOICHHSI HOPM SKOJIOTMYECKOT0 TIOBEICHUS B OKpY Kalollel cpefe;
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OCYHIECTBIIATh MOHMCK UHpopManuu (u3nyecKkoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO  (OPMYJIHMPYS  TIOMCKOBBIM  3alpoc, HAXOIUTh IYTH  ONpeAeTCHHUs
JIOCTOBEPHOCTH IMOJTYYEHHON MH(OpPMAIMKM HA OCHOBE MUMEIOIIUXCS 3HAHUN U JIOTIOJHUTEIbHBIX
HCTOYHUKOB;

UCIIOJIb30BaTh IPHU BBIMOJHEHUN YYE€OHBIX 3a/laHuil Hay4HO-IOMYJISAPHYIO JUTEpaTypy
(u3MUecKOro CcoJepKaHHs, CIPABOYHBIE MaTepHalbl, pecypchl ceTu VIHTepHeT, BIAAETh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE MHGOpMAIUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOTO cONepKaHMs, MyOJMYHO MPEACTABISATh pPE3yJIbTaThl
MIPOEKTHOM HWJIM MCCIIEIOBATEIbCKONM JAESATENBHOCTH IIPM 3TOM TI'PAaMOTHO HCIIOJIb30BAaTh
U3yYCHHBII MOHATUIHBINA ammapar u3y4aeMoro pasjena (pu3uKu U CONMPOBOXKIATh BHICTYIUICHUE
npe3eHTanuel ¢ yuéToM 0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne i/m OpOrpaMMbE P Beero Kourposbubie IIpakTuyeckue 5,5 p(zll):?os ar eJ)IbeI e
padoThI padoThI pecypeb
Paznes 1. ®usnka u e€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®dusuka — HayKa o MpUpoje 2
1.2 DOHU3NYECKUE BETUYNHBI 4 3
1.3 EcrecTBeHHO-Hay4YHBIH METO/] TO3HAHUS 2 1
Hroro o pazgeny 8
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHH BellecTBa
2.1 Crtpoenue BeliecTBa 2 1
29 JBH>KeHue 1 B3aUMOJICHCTBUE YaCTHIL 4 ’
BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 1
Hroro no paszueny 7
Paznen 3. /IBu:keHue U B3aUMO/IeiiCTBHE TeJl
3.1 MexaHH4ecKOe IBIKEHNE 10 2
32 Wueprus, Macca, TUIOTHOCTh 9 1 1
3.3 Cwuna. Buner cun 15 1 3
Hroro no pazgeny 34
Pasnen 4. /laBieHune TBEpPABIX TeJl, :KUAKOCTEH M ra3oB
41 JaBnenue. llepenava naBneHust TBEpABIMU 5 >
TeJIaMH, )KUIKOCTSIMHU U Ta3aMHu
4.2 JlaBiieHHE )KUIKOCTH 6
43 ATMochepHOe 1aBJIeHHE 5 1
4.4 JlelicTBue ®UJIKOCTH U Ta3a HA 12 1 3

MOTrpyKEHHOE B HUX TEJIO
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Hroro no pazgeny
Pa3znen S. PaboTa 1 MOIIHOCTH. JHEPrust

28

5.1 Pabora 1 MomHOCTH 6 1
5.2 [IpocTeie MeXaHU3MBbI 8 2
53 MexaHu4deckasi SHEprust 5 1
Hroro no pazgeny 19
Pa3nea 6. IloBTopuTe1bHO-000011a101M I MOAYJIb
6.1 ‘ [ToBTOPUTENEHO-0000IIAOIINN MOJTYJIb 6
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23
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8 KJIACC

KonuyecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM ugposbie
Ne i/ NporpaMMEI pas Beero KonTpoabubie IIpakTnueckue f)lgpg:m ar e.])ILHbI e
padoThI padoThI pecypes
Pa3nea 1. TenJioBble siBJIeHUs
1.1 CrtpoeHue u cBOWCTBA BELIECTBA 6
1.2 TenioBble MpoLIECCHI 33 1 6.5
Hroro o pazgeny 39
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
71 SneKTqueCKHe:, 3apsizibl. 3apsHDKEHHBIE Tea 9 1
U MX B3aUMOJICHCTBUS
2.2 [IOCTOSTHHBIN 3JIEKTPUYECKUI TOK 31 1 10
2.3 MarHuTHbIE SIBJICHUS 11 2 4
24 DNeKTpOMarHuTHAast HHIYKIIUS 7 1 1
Hroro o pazgeny 58
Paznen 3. IloBTopuTe 1bHO-0000AK0IMIE MOAY.Ib
3.1 " TIoBTOPUTETHHO-0600MAONIMIA MOLYITh 5
Hroro no paszueny 5
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
N w/m NMPOrpaMmblI Bcero ;(;;OTTI::HBHI’W ;I;’ 62:)1::)];1‘160](1/16 o0pa3oBaTe/ibHbIE
pecypcsbl
Pa3znen 1. Mexanuveckue siBJIeHUS
11 MexaHn4YecKoe IBHIKEHUE B CIIOCOOBI €ro 30 1 4
OMHCAHUS
1.2 B3aumoeiictsue e 18 4
1.3 3aKOHBI COXPaHEHUS 15 1 2
Hroro o pazgeny 63
Pa3nes 2. Mexannveckue KoJie0aHUsI H BOJTHBI
2.1 Mexanuyeckue KojieOaHus 8 3.5
2.2 MexaHuueckre BOJIHBIL. 3BYK 10 3
Hroro o pazgeny 18
Pazjen 3. DjieKTpOMAarHMTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMAarHUTHOE MOJE U 6
AJIEKTPOMATrHUTHBIE BOJIHBI
Hroro no pazgeny 6
Pa3nes 4. CBeToBbIe sIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8 2
4.2 JIuH3bl ¥ onTHYECKUE TPUOOPHI 6 1
4.3 Paznoxxenue 6emoro cBeTa B CEKTP 2 1
Hroro no pazgeny 16
Pa3nex S. KBanToOBbBI€ AIBJICHUS
5.1 ‘ Hcnyckanue 1 NOrioieHue CBeTa aroMoOM 1
5.2 ‘ CrtpoeHue aTOMHOTO sipa 5
53 ‘ SlnepHble peaku 7 1
Nroro no pazgeny 16
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Pa3znea 6. [loBTOpuTEIHHO0-00001IAKOIMH MOYJIb
MexaHu4eckue sBJICHUS (TTOBTOPUTEIIBHO-

6.1 000010 MOTYJIh) 6 3
TemuoBbie siBIEHUS (TIOBTOPUTETHHO-
6.2 N 3
00001IaroITUH MOTYJIh)
DIIEKTPOMAarHUTHBIC SIBJICHUS
6.3 N 3 1
(TTOBTOPUTETHHO-0000IIAFOIIHIA MOJTYJIb)
CBeToBBIC SABJICHUS (IIOBTOPUTEIBHO-
6.4 N 1 1
00001IaroITUH MOTYJIh)
6.5 [ToBTOpHTENEHO-0000ITAOIINI MOTYITH 4
Hroro o pazgeny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5
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ITPOBEPSEMBIE IPEAMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

7 KJIACC

Kon
NPoBePsIEMOro
pe3yJbTara

1.1
1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pa3ianyaTh SBJICHUA 10 ONMCAaHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIKX JaHHOE (PU3UUECKOE SBICHUE

1.3

1.4

pacrmo3HaBaTh  MPOSBICHUE  M3YUYCHHBIX  (PU3WYECKHX  SBICHUNA B
OKpYXaroIleM MHUpE, B TOM 4YHclie (U3NYECKUE SIBJICHUSI B MPUPOJE, MPHU
9TOM TIEPEBOAMTH TMPAKTUUECKYIO 3aJadyy B y4eOHYIO, BBIIETATh
CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBUUYECKUX SIBICHUN

OIKCBIBATh M3YUYCHHbIE CBOMCTBA Tel U (U3NYECKUE SIBICHUS, UCHOJb3Ys
¢usznyeckue  BEJIMYMHBI, T[PU  ONUCAHUM MPaBWIbHO  TPAKTOBATh
(Gu3nUecKuil CMBICI MCIIOJIB3YEMbIX BEIMYMH, UX 0003HAYEHUS U €JUHULIBI
(GU3NUECKUX BEIWYHMH, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BEIMYUMHAMHU, CTPOMTH TIpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUIHH

1.5

XapakTEepU30BaTh CBOMCTBAa Tei, (DU3UYECKUE SBICHUS U TPOIECCHI,
UCIIONb3ysl  U3YYEHHbIE 3aKOHbI, IIpU OTOM  JaBaTb  CJIOBECHYIO
(GhOpMyYITHUPOBKY 3aKOHA U 3aMKMCHIBATh €T0 MATEMATUUYECKOE BBIPAKEHUE

1.6

1.7

O0BACHATH (hU3NYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHCIE U
B KOHTEKCTE CUTYyalMil MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBIABIATH
NPUYMHHO-CJIEICTBEHHbIE CBSA3H, CTPOUTH 00BbACHEHHE U3 1 — 2 JOrMyecKux
niaroB ¢ omnopod Ha 1 — 2 W3y4yeHHBIX CBOICTBa (PU3MYECKUX SIBICHUH,
(U3UUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemates pacuéTHele 3amaud B 1 — 2 [eHCTBUA, UCHOJB3Yys 3aKOHBI U
dbopmynel, CBA3BIBatONME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 3ajlaudl 3alMChIBaTh KPAaTKOE YCIOBME, MOJACTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJIbI UM TPOBOAUTH Pacu€Thl, HAXOJUTh CIPAaBOYHbIE
JTaHHbIe, HEOOXOAMMBIE Ul pelIeHMs 3a/ay, OLIEHWBATh PEAUCTHUYHOCTh
MOJTy4€HHOU (pU3NUeCKON BEIMUUHBI

1.8

pacno3HaBaThb NPOOJEMBbl, KOTOpPbIE MOXHO pPEIIUTh MPH MOMOIIU
($U3MUECKUX METOJIOB, B ONMHMCAHUU HCCIIEIOBAHUS BBIIENATH IPOBEPIEMOE
MpEeoNIoKeHNe (TUIOTe3Y), pa3indaTh U UHTEPIPETUPOBATH MOTYUSHHbBIN
pe3yibTaT, HAaXOAWUTh OIIMOKM B XOJ€ ONBITA, AENaTh BBIBOABI IO €ro
pe3yabpTaTam

1.9

1.10

MIPOBOAMTD OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBJICHUHN WIN (PU3HUECKUX
CBOWCTB Ten: (OpMYJIHPOBATh IMpPOBEpSIEMbIe MPEANOI0KEHUs, COOMpaTh
YCTaHOBKY W3 MPEUIOKEHHOTO 00OpYyAOBaHUs, 3alUChIBaTh XOJ OMNbITa U
(bopMyIMpOBaTH BBIBOBI

BBIMIOJHATh NPSIMBIE H3MEPEHUS C HCIIOJIB30BAHUEM aHAJIOIOBBIX U
nu(poBbIX TMPUOOPOB, 3aMUCHIBATh TOKa3aHUS NPUOOPOB C YYETOM
3aJJaHHOH a0COJIIOTHOM MOrPEeNIHOCTH U3MEPEHUI

MIPOBOJIUTh MCCJIEIOBAHNUE 3aBHCHUMOCTH OJHOW (PM3MUECKOW BEITMYUHBI OT
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1.12

IpPYyrol ¢ HCIHOJIB30BaHUEM IPSIMBIX WM3MEpPEHUM, Y4aCTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOTro  MCCIENOBaHUSA, COOMpaTb YCTaHOBKY M
BBIMOJIHATh M3MEPEHMS, CIenysl MpeIOKEeHHOMY IUJIaHy, (DUKCHPOBATH
pe3yabTaThl IOJIyYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE
NPEUIOKEHHBIX TabnuI M rpaduKoB, JENaTh BBIBOJBI IO pPE3yJbTaTam
UCCIIEI0BAHNS

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEIMYHUH, CIELys
IPEUIOKEHHOW WHCTPYKLUUU: IPU BBIIOJHEHUM HW3MEpPEHUN coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M  BBIUHCIATH 3HAYEHUE HMCKOMOM
BEJINYUHBI

1.13

1.14

1.15

coOIIr01aTh MpaBHia TEXHUKH 0€30IMacHOCTH MpHU padboTe ¢ 1adopaTOpHBIM
000pyI0BaHUEM

yKa3blBaTh NPUHLHUIIBI JEHCTBUS NPUOOPOB M TEXHHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh MPHUHLIUIBl  JEHCTBHS  W3yYEHHBIX MNPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO MX ONUCAHUS, UCIOIb3Ysl 3HAHUS O
CBOMCTBaX ()M3WYECKHUX SBICHUN M HEOOXOAWMBIC (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTHU

OPUBOIUTH  HpUMEpbl  (HaxoauTh  MHGOpMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (U3UYECKUX 3HAHUW B MOBCEIHEBHOM
KHU3HHU U1 oOecriedeHns: 0€30MacCHOCTH MpU OOpaIleHud ¢ IpudopaMu H
TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 370POBbsl U COOIIOACHUS] HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKpPY KaIOIlIEl cpejie

1.16

OCYILECTBIISITh OTOOpP HMCTOYHUKOB HH(pOpMamuu B cetd VHTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUH n HYTéM CpaBHCHHA  pa3JIMUHBIX HCTOYHHUKOB BBIICIATH
UHPOpPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEUMBOHMIM MOXKET OBITh
HEJ0OCTOBEPHOI

1.17

1.18

UCIIOJIb30BaTh IPHU BBIMOJIHEHUH YYEOHBIX 3a/JaHUl Hay4YHOIOIYJISIPHYIO
JAUTEpaTypy (pU3MUECKOro CoAepkKaHUs, CIPAaBOYHbIE MaTE€pUalIbl, PECYPChHI
cetu HMHrepHer, Bnaserp NpuUEMaMH KOHCHEKTUPOBAHUSA  TEKCTa,
npeoOpa3oBaHusi HH(GOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHMKOB MH(QOpPMAIMKU (PU3NYECKOrO COAEPKAHUS, B TOM
qucie MyOJuYHO J1eaTh KpaTKUe COOOIIEHUs O pe3yJsibTaTax MPOEKTOB UIIH
y4eOHBIX MCCIEIOBAaHUM, MPU 3TOM I'PaMOTHO HMCHOJIb30BaTh HM3yUYEHHBIN
NOHATUHMHBIN anmapar Kypca (U3MKHM, CONPOBOXJAATh BBICTYIICHHE
Mpe3eHTaluen

1.19

8 KUIACC

Kon
NpoBepPsIeMoro
pe3yJbTara

IpPU BBIIOJHEHUH Y4YEOHBIX MPOEKTOB U HCCIEAOBAaHUN paCIpenessTh
0053aHHOCTH B TpyIIE B COOTBETCTBUM C IIOCTABJICHHBIMU 3a/lauaMH,
CIEINTh 3a BBIIOJHEHWEM IUIAHA JEWCTBUM, aJEKBaTHO OILICHUBATh
COOCTBEHHBI  BKJaJ B  JIEATENIBHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHHKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYIKAFOIINAX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
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1.1

HUCIIOJIBb30BaTh IMIOHATHUA

1.2

1.3

pa3indaTb SABJICHUA 110 OIMMCAHHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOC (bHSPI“IGCKOC SIBJICHUC

pacro3HaBaTh  NPOSBIECHUE  U3YUYEHHBIX  (PU3MYECKHX  SBICHUNA B
OKPYXAaloIIeM MHUpPE, B TOM 4YHCIie (PU3NYECKUE SBJICHHS B MPUPOJE, MPHU
S9TOM TEpeBOAUTH MPAKTUYECKYI0 3ajJady B Y4eOHYIO, BBIICIATH
CYIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) GUINUCCKUX SIBICHUN

1.4

1.5

1.6

OTKCHIBATh M3yUYCHHbIC CBOWCTBA Tel U (PU3NYECKUE SIBICHUS, UCIOIB3YS
¢u3nyeckue  BEIMYUHBI, IPU  ONMCAHUU NPABWIBHO  TPAKTOBATh
(¢U3NUEeCKUi CMBICT HCIOJIB3YEMBIX BEIUYMH, OOO3HAYCHHUS WU €IUHHILIBI
(GU3NYeCKUX BEJIWYMH, HAXOAUTh (GOPMYJbl, CBS3bIBAIOIIUE JAHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BEIMYMHAMHU, CTPOHUTH Tpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (pU3MUeCKUX BEINYNH

XapaKTCpU30BaATh CBOMCTBaA TCII, (1)I/ISI/I‘IGCKI/IG SABJICHUA MW IIPOLECCCHI,
HCIIOJIb3YyA HN3YUCHHBIC 3aKOHBI, npunu 9TOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3dKOHA4 U 3alIMCBIBATh €Iro MaATCMAaTUYCCKOC BBIPAKCHUC

OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOICTBAa TEN, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMd IPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JTOrH4eCcKuX
IIaroB ¢ NOMOLIBI0 | — 2 H3y4eHHBIX CBOMCTBAa (DU3MUYECKUX SIBICHUH,
(du3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

1.8

pemath pacu€rHble 3adaud B 2 — 3 JAEWCTBUS, MCIONB3Yysl 3aKOHBl U
dopmyibl, cBs3bIBaolMEe (PU3MYECKHE BEIUYMHBL: HAa OCHOBE aHalIu3a
YCIOBUs 3aJa4yd 3allMCBhIBATh KPATKOE YCIIOBHUE, BBIABIATH HEAOCTATOK
JaHHBIX IS pelleHus 3ajJaud, BbIOMpaTh 3akoOHBl M (HOPMYJIHI,
HeoOXoquMble il €€ pelleHus, NPOBOAUTH pacd€Tbl M CpaBHUBATh
NOJyYeHHOE 3HaYeHHe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU

paciio3HaBaThb HpO6J’IeM]':>I, KOTOPBIC MOXHO PpCIINTh IIPpU IMOMOIIU
q)HSI/I‘IeCKI/IX MCTOHOB, HCIIOJIB3Yysl OIMMCAHUC MCCICAOBAaHUA, BBIACIIATH
MMpoBEpACMOC  TPCAIIOJIOKCHUC, OICHUBATL  IPABUJIBHOCTL  IIOPSAJKaA
MMPOBEACHU A UCCICA0BaHNMA, ACJIaTh BBIBOABI

1.9

1.10

IIPOBOAMTD OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBJIECHUHN WIN (PU3HUECKUX
CBOWCTB Ten: (hOpMYJIHPOBATh IMpPOBEpsEMble MPEANOI0KEHUs, COOMpaTh
YCTAaHOBKY M3 MPEUIOKEHHOTO 00O0pYy/OBaHUS, OMHUCHIBATH XOJ OMNbITa U
(bopMyIMpPOBATH BBIBOBI

BBITIOJHATH MPSMbIE U3MEPEHUS C UCIOJIBF30BAaHNEM aHAJIOTOBBIX MPUOOPOB
U JTaTYNKOB (PU3UYECKUX BEIMYWH, CPABHUBATH PE3YyJbTAThl U3MEPEHUU C
y4ETOM 33/TaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.12

1.13

MIPOBOJIUTH MCCIIEIOBAHNUE 3aBHCHUMOCTH OJHOW (PU3MUECKOW BEITMYUHBI OT
Jpyrol €  HCHOJIb30BAHMEM  NPSAMBIX  U3MEPEHUMU:  IUIAHUPOBATh
HCCJIeIOBaHNE, COOMpaTh YCTAHOBKY W BBINIOJHATH WU3MEPEHHS, CIEIys
NpeUIOKEHHOMY — TUIaHy,  (UKCHPOBAaTh  Pe3yNbTaThl  MOJTYYSHHON
3aBHCUMOCTH B BHJI€ TaOJIUIl U TpadUKOB, JIEIaTh BHIBOJBI 110 pe3ybTaTaM
HCCIICIOBaHUS

IPOBOJIUTH KOCBEHHbIE H3MEPEHHUs (U3UYECKUX BEIWYHMH: IUIAHUPOBAThH
U3MEpEeHHs, CcOOMpaTh  AKCHEPUMEHTAJIbHYIO  YCTaHOBKY,  CJeIys
NPEeI0KEHHON MHCTPYKIUH, U BBIYUCIISTh 3HAUCHNE BETUUHUHBI

co0roaaTh mpaBujia TEXHUKU 0E30MaCHOCTH MpHU padoTe ¢ 1ab0paToOpHBIM
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o0opyoBaHuEM

1.14

1.15

1.16

1.18

XapakTepu3oBaTh MPUHLUIBI  JEHCTBHS  W3yYEHHBIX MNPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOM Ha WX OIMMCAHUS, MCHOJIb3Ys 3HAHHUSI O
CBOWCTBaX  (U3MYECKUX SBJICHUH ©  HeoOXomumble  (pusmueckue
3aKOHOMEPHOCTH

pacrio3HaBaTh MPOCTBIE TEXHWYECKHE YCTPOHCTBA W HM3MEPHUTEIbHbBIC
npuOOpEl MO CXeMaM M CXEMaTHYHBIM PHUCYHKAaM, COCTaBIISThH CXEMBI
ANEKTPUUECKUX  [EeNed ¢  TOCNIeAOBaTeIbHBIM W MapauieIbHBIM
COCMHEHUEM DJIEMEHTOB, pa3iiyasi yCIOBHbIE OOO3HAYCHHS HJIEMEHTOB
ANEKTPUUECKUX TeTIeH

NPUBOJNUTh  NPUMEPHl  (HAXOAWTh  HMHPOpPMANMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIBb30BaHUS (U3MUYECKUX 3HAHWW B TOBCEIHEBHOM
JKU3HHU U1 oOecriedeHuss 0€30MacHOCTH TPH OOpallleHuH ¢ MpuOopaMu U
TEXHUYECKUMH yCTPOUCTBAMH, COXPAHEHUS 370POBbSI U COOIIOACHUS HOPM
9KOJIOTUYECKOTO IMOBE/ICHUS B OKPYXKAKOIIEH cpelie

OCYHIECTBIISATh MOUCK HH(MOpManuud (U3NYECKOTO COACPKAHUS B CETH
WNHTepHer, Ha OCHOBE WMEIOIIMXCS 3HAHUH U MyTEM CpaBHEHUS
JOTIOTHUTEIIbHBIX UCTOYHUKOB BBIACIATh MH(POPMALIMIO, KOTOPAs SBIISAETCS
MIPOTUBOPEYMBON UM MOXKET OBITh HEJOCTOBEPHOI

UCIOJIb30BaTh IMPU BBINOJHEHUN YYEOHBIX 3a/JaHUNl HAy4YHO-IOIMYJISPHYIO
auTeparypy (pU3MUECKOro COAepKaHUs, CIIPABOYHBIE MAaTEPHAIBI, PECYPCHI
cetu HMHrepHer; BiageTb NpuU€MaMM  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBanusi HHGOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

Kon
NpoBePsIeMoOro
pe3yJbTara

1.1
1.2

co3maBaTh COOCTBEHHBIC NHUCHMEHHBIC M KpAaTKHWE YCTHBIC COOOIIEHUS,
0000mas uHPOpPMAIMIO M3 HECKOJbKUX HCTOYHUKOB (UZUYECKOTO
COJIEpKaHUsI, B TOM YHCJIE MyOJIMYHO MPEACTABIATh PE3yIbTAThI MPOSKTHON
WM UCCIIEIOBATENIBCKOM JeATeNbHOCTH, TIPU 3TOM IPaMOTHO HCIOIb30BaTh
U3YYECHHBI TOHATHHMHBIA ammapar Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUUICHHE TTpe3eHTAIHeH

OpU  BBIMOJHEHUH Y4YEOHBIX NPOEKTOB M HCCIEIOBAHUN (U3NUECKUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUM C
IIOCTaBJICHHBIMU 3a/Jla4aMH, CJIECAUTH 3a BBIIOJHEHUEM IUIAHA JACHUCTBUU U
KOpPpEKTHpOBaTh €ro, AaJeKBaTHO OLEHMBaTh COOCTBEHHBIM BKJIAJ B
JIEATEIbHOCTh TPYIIIbI, BBICTPAaUBATh KOMMYHHMKATUBHOE B3aUMOJEHCTBUE,
IPOSIBIISISE TOTOBHOCTh pa3peniaTb KOHQIUKTbI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUYCHHBIC ITIOHATUS

pa3ianyaTh SBJICHUS M0 ONMCAHUIO MX XapaKTEpHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIONINX JAHHOE (PU3NYECKOE SBJICHUE

1.3

pacrio3HaBaTh  MpOSBICHHE M3YYCHHBIX  (PU3MUYECKUX  SBICHHHA B
OKpYXaroIleM MHUpE, B TOM 4YHciie (U3NYECKUE SIBJICHUSI B MPUPOJE, NPHU
TOM TEpPEBOAUTH MPAKTHUECKYI0 3a7ady B y4ueOHYI0, BBLACTATH
CYILLIECTBEHHbIE CBOICTBA (IIpU3HAKK) PUBNUYECKUX SIBJICHUIN
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1.4

1.5

1.6

1.7

1.8

OIKCHIBATh M3yUYCHHbIC CBOWMCTBA Tel U (PU3NUYECKUE SIBICHUS, UCIOIB3YS
¢u3nyeckue  BEIMYUHBI, IPU  ONMCAHUU NPABWIBHO  TPAaKTOBATh
($U3NUECKUN CMBICT HCIOJIB3YEMBIX BEIUYMH, OOO3HAYCHHUS WU CIUHHILIBI
(GU3NYeCKUX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIUE JAHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BEIMYMHAMHU, CTPOHUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYNH

XapaKTCpU30BaATH CBOMCTBA TECII, (1)I/I3I/ILI€CKI/I€ ABJICHUA W IIPOLECCHI,
HCIIOJIb3YyA HN3YUCHHBIC 3aKOHBI, npu 3TOM JaBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHA U 3allMChIBATh €0 MaTEMaTHYCCKOEC BEIPAXKCHHUE

OOBSICHATh (PU3UYECKUE MPOLECChl M CBOIICTBA Tel, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallud IPAKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa: BBIABIATH
IPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh O0BACHEHHE U3 2 — 3 JTOIrMUYECKUX
[IaroB C NOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DU3MUYECKUX SIBJICHUH,
(U3UUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemiate pacuéTHble 3a1adyd (ONHUparoluMecs Ha cucremy u3z 2 — 3
YpaBHEHHMIA), MCIIONIB3YS 3aKOHBI M (DOPMYJIIBI, CBSI3BIBAIOIINE (PU3UIECKUE
BEJIMYMHBI: HAa OCHOBE aHajIM3a YCIOBUS 3a/lauyd 3allMChIBaTh KpaTKOe
YCIIOBUE, BBIABIATh HEAOCTAIOIIME WM M30BITOYHBIE JAHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOUMBIE AJISl PELICHHs, TPOBOAUTH PACUETHl U
OLICHUBATh  PEATMCTUYHOCTH  IIOJIYYEHHOTO 3HAYCHHS  (PU3UIECKOM
BEJIMYUHBI

pacro3HaBaTh MpOOJEMbI, KOTOpPHIE MOXXHO PEIIUTh MpPU TOMOIIH
bu3MYECKUX METOAOB, HUCIOJB3Yys OINHMCAHUE WCCIIEIOBaHUS, BBIICIATDH
MPOBEPSIEMOE  TPEAINOJIOKEHUE, OLEHMBATh MPABUIBHOCTh  IMOPSIKA
NPOBEJCHUS  MCCIEAOBaHUS, JieJaThb  BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOJIOICHUN U OTIBITOB

1.9

1.10

MMPOBOAUTDH OIIBITHI 11O Ha6J'II-O)I€HI/II-O (bHSI/I‘-ICCKI/IX SIBJICHUU WJIHA (1)I/I3I/I‘-I€CKI/IX
CBOMCTB TeNl: CaMOCTOATEIbHO COOMpATh YCTAHOBKY W3 HU30BITOYHOTO
Habopa o0O0OpyIOBaHHUs, ONMHUCHIBATH XOJ OIBITA W €ro pe3yJbTaThl,
(dbopMyIIHpPOBaTh BHIBOJIBI

OPOBOJUTH MPU HEOOXOAMMOCTH CEPHI0O NPSAMBIX HW3MEPEHUH, ONpenenss
CpelHee 3HaueHue u3MepseMoll BeaMuuHbl ((POKYyCHOE paccTOsHuE
cobuparonieid  JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba H3MEpeHUs
(M3MepuTEIHLHOTO MPUOOpa)

IPOBOAMTH  HUCCIIEJJOBAHME 3aBUCUMOCTEH (U3MYECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX HW3MEPEHMI: IJIaHUPOBaTh MCCIENOBAHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  YCTAHOBKY, (UKCUPOBAaTh  PE3yJbTaThl
MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYHMH B BHJAE TaOJIUIH
rpaduKoB, IeaTh BBIBOJIBI 110 pe3yIbTaTaM HUCCIIETOBAHMS

1.12

MIPOBOAMTHh KOCBEHHbIE H3MepeHUs (U3NYECKUX BEJIMYMH: IJIAHUPOBATh
U3MEpPEHHus, coOUpaTh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY U BBIOJIHSATH
WU3MEPEHHUs, Clenysl NPEIJIOKEHHOM HHCTPYKLIHMH, BBIYHCIATH 3HAYEHUE
BEJIMYMHBI U AHAJIU3UPOBATH IIOJYYEHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOU
MOTPEUTHOCTH U3MEPEHUI

1.13

coOiroaaTh mpaBujia TEXHUKKA 0€30MacHOCTH MpHU padoTe ¢ 1abopaTopHBIM
000pyI0BaHHEM

1.14

pa3ianyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (U3NYECKUX MOJEIIeH:
MaTepuajbHas TOYKa, aOCOJNIOTHO TBEPAOE TEJIO, TOUYEYHBIH HCTOYHMK
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1.15

CBCTA4, JIy4, TOHKAas JIMH3a, IIJIaHCTApHAasA MOACIIbL aTOMAa, HYKJIOHHAsA MOACIIb
dTOMHOI'O dJpa

XapaKTepu30BaTh NPUHLMUIBI  JIEHCTBUS  HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMICTB C ONOPOM Ha WX OMNMCAHUSA, UCIOJb3Ysl 3HAHUS O
cBOiicTBax  (U3MYECKUX SIBICHUH U  HEOOXOoAMMbIE  (PU3NYECKUE
3aKOHOMEPHOCTH

1.16

1.17

1.18

1.19

UCIIOJIb30BAaTh CXEMBl M CXEMATHUYHBIE PUCYHKU W3YYCHHBIX TEXHUYECCKHX
YCTPOWCTB, U3MEPUTEIILHBIX TPUOOPOB U TEXHOJIOTUIECKUX TPOIIECCOB TPU
pelieHnr  y4eOHO-TIPAKTHUYECKUX  3a/Jay, ONTHYECKHE CXEMbl s
MIOCTPOCHHS N300pPaKEHHI B TUIOCKOM 3€pKaJie M COOMPAIOIIEH JIMH3e
NPUBOJNUTh  NPUMEPHl  (HAXOAWTh  HMHPOpPMANMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIBb30BaHUS (U3MUYECKUX 3HAHWW B TOBCEIHEBHOM
JKU3HHU U1 oOecriedeHuss 0€30MacHOCTH TPH OOpallleHuH ¢ MpuOopaMu U
TEXHUYECKUMH yCTPOUCTBAMH, COXPAHEHUS 370POBbSI U COOIIOACHUS HOPM
9KOJIOTUYECKOTO IMOBE/ICHUS B OKPYXKAKOIIEH cpelie

OCYILECTBIIATh IMOMCK HHGpOpManMUu (QU3HMUECKOTO COAEpKAaHUSA B CETH
HuTepHeT, caMOoCTOSITENbHO (OpPMYJIUPYs IMOUCKOBBIA 3alpoc, HaXOIUTh
IYTU OIpPEENICHUs] IOCTOBEPHOCTH IOJIy4eHHOH MH(OpPMALMM Ha OCHOBE
UMEIOIINXCS 3HAHUH U JTOIOJIHUTEIIBHBIX HCTOYHUKOB

UCIOJIb30BaTh IMPU BBINOJHEHUN YYEOHBIX 3a/JaHUNl HAy4YHO-IOIMYJISPHYIO
auTeparypy (pU3MUECKOro COAepKaHUs, CIIPABOYHBIE MAaTEPHAIBI, PECYPCHI
cetu HMHrepHer; BiageTb NpuU€MaMM  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBanusi HHGOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

1.21

co3/aBaTb COOCTBEHHbIE IUCbMEHHBIE M YCTHBIE COOOLIECHHS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJIBKMX HCTOYHMKOB (HU3UUECKOro COAep KaHus,
nyOJIMYHO MPEACTaBIATh PE3YJIbTAaThl MPOEKTHOM MM HCCIIEN0BAaTEIbCKON
JESATENBHOCTH, IIPU 3TOM I'PaMOTHO MCIOJIb30BaTh N3YYECHHBIN MOHATUNHBIN
anmapar HM3ydaemMoro paszeina (QU3UKM U CONPOBOXKJATh BBICTYIJICHUE
npe3eHTaluen ¢ yauéToM 0cOOEHHOCTEH ay IMTOPHH CBEPCTHUKOB

OpU  BBIMOJHEHUH Y4YEOHBIX NPOEKTOB M HCCIEIOBAHUN (U3NUECKUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUM C
IIOCTaBJICHHBIMU 3a/Jla4aMH, CJIECAUTH 3a BBIIOJHEHUEM IUIAHA JACHUCTBUU U
KOpPpEKTHpOBaTh €ro, AaJeKBaTHO OLEHMBaTh COOCTBEHHBIM BKJIAJ B
JIEATEIbHOCTh TPYIIIbI, BBICTPAaUBATh KOMMYHHMKATUBHOE B3aUMOJEHCTBUE,
IPOSIBIISISE TOTOBHOCTh pa3peniaTb KOHQIUKTbI
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ITPOBEPAEMBIE JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTBI COAEPKAHUSA
pasjena  3JieMeHTa
®U3UKA U EE POJIb B TIOBHAHUM OKPYXXAIOIIEI'O MHUPA
®dusnka — Hayka o mpupoje. SBienus npupojsl. Pusnyeckue
1.1 SIBJICHUS: MeXaHUYEeCKHUe, TEIUIOBBIC, BJIEKTPUYECKHUE,
MarHuTHbIE, CBETOBbIE, 3BYKOBBIE
®dusnueckue BeIUUUHBL [3MepeHHe (U3HYECKHX BEJINYMH.
1.2 dusnueckue npuOOpBHIL. [TorpemuocTs U3MEPECHUM.
MexayHapoaHas cucTemMa eMHHUIL
EcrecTBeHHOHay4HbII ~ MeTOJl  NO3HaHUA:  HaOIIO/EHUE,
1 13 [IOCTAHOBKA HAy4YHOIO BOIPOCA, BBIABUKEHHE TUIOTE3,
' SKCHEpUMEHT [0  IpOBEpKe  THUIOTE3,  OOBsACHEHUE
Ha0JII01aeMOT0 SIBJICHHUS
1.4 Onwucanue GpU3MUECKUX SBICHUHN C TOMOIIBIO MOJIENIEH
[IpakTryeckue paboOTHI:
HiHtParH#l3mepenue pacCcTOSIHUM.
15 ###Par###3meperne 00bEMa KUIKOCTH M TBEPIOTO Tea.
' H#HH##Par###Onpenenenne pa3MepoB MajbIX TEJ.
HH#Par##H3mMepenne TEeMIIepaTypbl npu MTOMOITH
KHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPATYPbI
[NEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUU BELIECTBA
#i#HPar#H##CTpoeHre BeIllecTBAa: aTOMbl M MOJIEKYJBI, HX
2.1 pazMepsl. ONBITHI, J10Ka3bIBAOIINE JUCKPETHOE CTPOCHHE
BelIeCcTBa
#iHtParf#H#]IBukenre dvactuil BemiectBa. CBsI3b  CKOPOCTH
2.2 JBVKEHMSI 4acTULl ¢ TEMIEpaTypoil. bpoyHOBCKOe NIBHKEHUE,
muddysust
73 B3aumoselicTBue yacTHI] BEIIECTBA: IPUTSIKEHUE U
OTTaJIKUBaHUE
#i#H#Parf##ArperaTHple COCTOSIHMSI BELLIECTBA: CTPOCHUE Ta30B,
2 24 KUAKOCTEH U TBEPIBIX (KPUCTAJUIMUECKUX) Ted. B3anMocBszb
MEXJly CBOMCTBAMM BEILIECTB B PA3HBIX arperaTHbIX COCTOSTHUAX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIbI
[IpakTuyeckue paboOTHI:
##Par###0Ouenka nauaMeTrpa aroMa METOAOM psiAoB (¢
ucrnoib3oBaHueM ¢Gotorpaduii).
2.6 H#ParfH##0NbpITl 10 HaOJIONEHUIO TEIJIOBOIO PACIIUPEHUS
ra3os.
HH#HParfH##0npITel 10 OOHapyXEHUIO0  JOEHCTBUSL  CHII
MOJIEKYJISIPHOTO IPUTSKEHUS
3 JIBIDKEHME U B3AUMOJIEUCTBUE TEJI
3.1 MexaHnueckoe ABM)KEHHME. PaBHOMEpHOE M HEpaBHOMEPHOE
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JIBIDKEHHE

3.2

3.3

3.4

#iPar#H##Cropoctb. CpeaHsisi CKOPOCTb IIPU HEPABHOMEPHOM
JMBIKEHUH. PacuéT myTH 1 BpeMEeHH JIBH)KCHHS

SIBnenne uHepuuu. 3aKOH MHEpUMH. B3aumoneicTBrue Ten Kak
MpUYMHA U3MEHEHUSI CKOPOCTH JBUKEHUA Tell. Macca Kak mepa
WHEPTHOCTH TeJia

#HPartt## notHocTh  BemiectBa. CBA3L  IUJIOTHOCTH  C
KOJIMYECTBOM MOJICKYJI B eIMHHIIC 00BEMA BEIIeCcTBa

3.5

Cula KaK XapakTepUCTUKA B3aUMOJICUCTBHS Tell

3.6

Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl ¢ TOMOIIbIO
JMHAMOMETpa

3.7

3.8

#HHHPartt## SIBnenne taroreHus U cwiia TsokecT. Cuiia TSHKECTH
Ha Jpyrux miaHeTax. Bec rena. HeBecomocTh

Cuna tpenusi. TpeHue cKoIbXKeHHsI U TPeHUE MOKOs. TpeHue B
MIPUPOJIC U TEXHHUKE

3.9

3.10

HiHPar#H##Crio)KeHne CUJl, HalpaBJIEHHBIX IO OJHOM MpSMOIL.
PaBHOzelicTBYyOIIAs CHIT

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JBIKEHUS (IIaphKa B
KHUJKOCTH, MOJIENIN DJIEKTPHUUECKOr0 aBTOMOOUIISL M TaK Jaliee).
Omnpenenenne cpeaHed CKOPOCTH CKOJBKCHUS OpycKa WIH
mapyuka Mo HAaKJIOHHOM miockocTtu. OmpeneneHue MIOTHOCTH
TBEpAOro Tena. ONBITH, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH
pacTspkeHus (nedopMaiuu) Npy>KUHBI OT MPUIOKEHHON CHUIIBL.
OnbITEI, JEMOHCTPHPYIOIIHE 3aBHCHUMOCTH CHIJIBI  TPEHUS
CKOJIb)KEHHUSI OT Beca Tela W XapakTepa COMPHKACAIOIINXCS
MMOBEPXHOCTEU

3.11

3.12

dusnueckue SBICHUSA B IMPUPOAC: NPUMEPHI JBWKECHHUS C
pPa3JINYHBIMU CKOpPOCTSIMM B JKMBOM M HEXHUBOH IpUPOJE,
JENCTBUE CUIIbI TPEHUS B IIPUPOJIE U TEXHUKE

Texnuueckue YCTpOﬁCTBaZ AUHAMOMCTpP, MOAIIHUITHUKHN

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

Hasnenne TBEpAoro Tena. CrnocoObl  yMEHbIIEHHS U

4.1 YBEIIWYCHUS TaBIICHUS
49 JlaBienne Ta3a. 3aBHCUMOCTH JIaBJICHUS Traza OT 00BbEMA,
TEMIEPATypPhI
43 [Tepenaya naBneHus: TBEPABIMH TeIaMU, )KUIKOCTSIMHU U Ta3aMH.
] 3akoH [lackans. [THeBMaTHUecKre MaIIMHBI
3aBUCHMOCTh JaBJICHUS KUAKOCTH oT TITyOUHBI.
4.4 I'mapocratuyeckuit  mapagokc. CooOmarmmecs:  COCY/IbI.
['unpaBirueckre MeXaHU3Mbl
Atmocdepa 3emnum u armochepHoe pgaBineHue. [IpuUumHBI
45 CyIIECTBOBaHMUS  BO3AYHIHOM  o0omouku  3emum.  OnbiT
' Toppuuennu. 3aBUCHMOCTH  aTMOC(EPHOrO  JaBJCHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 WN3mepenue  armocdepnoro  pasnenus. llpuboper s

M3MepeHust aTMOC(HEpPHOTo JaBICHUS
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4.7
4.8

4.9

4.10

JleiicTBHE KUAKOCTH M ra3a Ha IOTpy:KEHHOE B HUX TeIO.
BriTankuBaromas (apxuMenoBa) cuia. 3akoH Apxumena

[1naBanue ten. Bo3ayxoraBanue

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00BEMa
MOTpYy’XKEHHOWM B  JKUAKOCT, dYacTh Tena. OmpenencHue
BBITAJIKUBAIOLLEH CUJIbI, JEUCTBYIOLIEH HA TEJO, NOTPYHKEHHOE
B JKUJKOCTh. [IpoBepKa HE3aBUCHMOCTH BBITAIKHUBAIOIICH CHIIHI,
JIEHUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT Macchl Teja. OMbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh  BBITAIKHUBAIOIICH  CHUIBI,
JICMCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMa MOTpyKEHHOU B
JKUJIKOCTh YacTH Tella M OT IUIOTHOCTH  KHUIKOCTH.
KonctpyupoBanue apeomerpa Wik KOHCTPYHPOBAHUE JIOAKU U
onpeenacHue e€ rpy30noIbEMHOCTH

@dusnueckue SBIEHUS B MPHUPOJE: BIMAHUE aTMOC(HEpPHOro
JIaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

4.11

Texnudeckue YCTpOWCTBA: cooOmraronuecs cocybl,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMUECKUN MPECC, MAaHOMETD,
O6apomeTp, BICOTOMED, MTOPITHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTD, SHEPI'MA

5.1 Mexanundeckas padbora

5.2 Mexannueckast MOIITHOCTH

53 [IpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
[IpaBuio paBHOBECHs pblyara

54 [IpumeHeHue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o0m0TO€ TpaBWIIO» MeXaHUKU. KoapduuueHT mnomaesHoro

5.5 neiictBusi MexaHu3MmoB. IIpocTble MexaHM3Mbl B OBITY U
TEXHHUKE

5.6 [ToTeHumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprust

> sg IlonHass MexaHuueckas _ DHEprus. 3aKOH HU3MEHEHHA U

COXpaHEHUsI MEXaHUYECKON IHEPTUU
[IpakTuueckue padbOTHI:
###Par#t#Onpenenenne  paboTbl  CHJIBI  TPEHUS  TpHU

59 PAaBHOMEpPHOM  JIBIDKGHMM  Te€lla IO  T'OPHU3OHTAIBHOM
NoBepXHOCTU. lccnenoBaHue ycClIOBHM pPaBHOBECUS phlyara.
N3amepenne KIIJ[ nHakioHHOW miockocTu. M3ydeHue 3akoHa
COXPAHEHHUsI MEXaHUUYECKOHN 3HEPTUU

5.10 @u3nyuecKue SBICHUS B IPUPOJIE: PbIYAry B TEJIC YEJIIOBEKA
Texauueckue YCTPOWCTBA: phryar, ITOABUKHBIN 51

5.11 HEMOJBIKHBIA ~ OJIOKM, HAaKJIOHHAs IJIOCKOCTb, IPOCTHIE
MEXaHU3MBI B OBITY

8 KIIACC
Kon Kon

pasaejia 3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
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TEIIVIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpUH
cTpoeHMs BemiectBa. Macca U pazMepbl MosieKysl. ONBITHI,

6.1 MOJITBEP K IAOLIME OCHOBHBIE 10JIOKEHUS
MOJIEKYJIIPHOKUHETHYECKOH TeOpuH

6.2 Mogenu TBEPIOro, >XUAKOTO M TIa3000pa3HOr0 COCTOSIHUH

) BeniecTBa. Kpucraimmuieckre u amopHbIe Tena

63 O0bBaAcHEHHE CBOI‘/'IUCTB ra3oB, JXUJIKOCTEH H TPépI[BIX TEel Ha
OCHOBE I10JIO’KEHHH MOJIEKYJIIPHOKUHETUYECKON TEOpUHU

6.4 CMmauyuBaHue Y KalWJUISIPHBIE SIBIICHUS

6.5 TemoBoe paclIupeHHe U CKaTue

6.6 Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOI'O
JIBYDKEHUS YaCTHIL

6.7 Buytpennss sHeprus. CnocoObl H3MEHEHHMs BHYTpEHHeH

) SHEPruM: TEIJIoNepeaaya U COBEPIIEHUE paObOThI

6.8 Bunel  Temsonepenauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIMS,
U3Iy4YeHue

6.9 KosngecTBo TemioTsl. Y aenabHas TEMI0EMKOCTb BEIIECTBA

6.10 TennooOMeH U TemIoBOE paBHOBECHE. YPaBHEHHME TEILUIOBOTO
OanmaHca

6.11 [InaBneHne W OTBepACBaHHME KPHUCTANIMYECKUX BELIECTB.
VY enpHas TEIo0Ta MJIaBICHUs
[TapooOpa3oBanue u koHaeHcanus. Mcmapenune. Kunenwue.

6.12 VYaenpHas TEIIoTa napooOpazoBaHMsL. 3aBUCUMOCTh
TEMIEPATYpPbl KUIIEHUS] OT aTMOC(HEPHOIO JaBJICHHUS

6.13 BnaxHocTs Bo3ayxa

6.14 DHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHUSI
[Tpunuuner pabotel TemoBbix nBuratenedt KIIJ[ temmosoro

6.15 asurarens. TeruloBble ABUTAaTeNM W 3allluTa OKPY’KAIOLIEH
cpensl

6.16 3aKOH COXpaHEHUs U MPEBPALLEHUS HDHEPIrUM B TEIUIOBBIX
mporeccax
[TpakTiueckue paboThI:
#H#HPar#H#OnpITBl 10 OOHAapYXKEHUI0  JeMcTBUS — CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
###H#Parf##ONBITHl 110 BBIPAIIMBAHUIO KPUCTAJJIOB TIOBAPEHHOU
COJIM WJIM caxapa.
HH#HPar#H#ONBITEL 10 HAOMIOJICHUIO TEIUIOBOIO PACIIMPEHHUs
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.

6.17 #i#Par#H#Onpenenene  JaBleHUs BO3Ayxa B OaioHe

HITIPHIIA.

###H#Parf##ONBITHI, TEMOHCTPUPYIOLUE 3aBUCUMOCTD JaBJICHHUS
BO3/yXa OT €r0 00bEMa M HarpeBaHUs WIIN OXJIAXKICHHSL.
#iHtPar###1IpoBepka TMUIOTE3bl JIMHEHHOW 3aBUCUMOCTH JITTUHBI
CTOJNOMKA OKUAKOCTH B TEPMOMETpPHUYECKONW TpyOke ot
TEMIIepaTyphbl.

#HiHParf##HabmoneHne n3MeHeHNs BHYTPEHHEW SHEpruu Tena
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B pe3yJIbTaTe TEIJIoNnepeaayd U paboThl BHEITHUX CHUIL.
#H#HPart##ccnenoBanue SIBJICHUS TEII000MeHa npu
CMEILIMBAHUU XOJOJAHON U TOPSYEH BOJIBI.
H#HH#Par##HOnpeneneHlue KOJMYECTBA TEIUIOThI, MOJYYEHHOIO
BOJIOH TpU TEIUIOOOMEHE C HArpeTbiM METAJUTHYECKUM
AJTUHIPOM.

H##HPar###Onpenenenre yaeabHOM TeITOEMKOCTH BEIIECTRA.
H#H##Par##HtccrnenoBanue mpouecca ucnapeHus.
#Hi#HParf##OnpenieeHe OTHOCUTEIBHOM BIaKHOCTU BO3/yXa.
H#H##Par#HHOnpeneneHne y1edIbHOM TeIUIOTHI TIJIaBJICHHUS JibJA.

du3nyeckue SABJICHUS B npupoac: MOBEPXHOCTHOEC HATSXKCHUC U
KalmUJUIPHBIC SABJICHUA B IPUPOAC, KPUCTAJIBI B HPUPOAIL,

6.18 u3nydenue CoiHLa, 3amMep3aHue BOJOEMOB, MOpPCKHE OpH3bI;
o0pa3oBaHHE pOChI, TYMaHa, UHEs, CHETa.
Texnuueckue YCTpOWCTBA! KaluJUIsPBL, [IPUMEPBHI
WCII0JIb30BaHUsl KPUCTAJJIOB, JKUIAKOCTHBI TEPMOMETp, AATUYUK
6.19 TEMIIepaTypbl,  TEPMOC, CHUCTEMa  OTOIUICHUS  JIOMOB,

TUTPOMETPBI, TCUXPOMETp, TNapoBas TypOWHA, JBHUraTelb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpusaiys Ten. /[Ba poja 3IeKTpUUECKUX 3apsiioB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH  Kyinona

7.2 (3aBUCUMOCTb CHJIBI B3aMMOJECUCTBUS 3apSKEHHBIX TEJI OT
BEJIMYMHBI 3aPSJIOB M PACCTOSHUS MEXK]TY TeTIaMH )
Onekrpuueckoe nosie. Hanpspk€HHOCTD AIEKTPUYECKOTO TTOJIA.

7.3 [lpyHuMn  cynepmo3uLMM  DJIEKTPUYECKMX  mojied  (Ha
Ka4eCTBEHHOM YPOBHE)
Hocurenn INEKTPUUECKUX 3apsJioB. DJIeMEHTapHBIN

7.4 anektpudyeckuil 3apsia. Crpoenue aroma. IlpoBonHuku u
JUBIEKTPUKU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

76 DNEeKTPUYECKUN TOK. Ycnosus CYILLIECTBOBAHMUS
AIIEKTPUYECKOTO TOKA. VICTOUHMKYU MOCTOSIHHOTO TOKa

77 JlelicTBUSL BIIEKTPUUYECKOrO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax

7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTpUYECKOe HalpsbKeHNe

79 ConpoTuBieHWE TPOBOJHUKA. YIETbHOE COMPOTHBIIECHUE
BELIECTBA

7.10 3akoH OMa 11 yyacTKa Lenu

7.11 ITocnenoBarenbHOE U apaIEIbHOE COEIUHEHUE IPOBOIHUKOB

712 PaGoTa m MOMIHOCTH 3JEKTPUUYECKOTO TOKA. 3akoH J[xoyms —

' Jlenna

713 DJeKTpUYecKrue HEenHu U MOTPEOUTENN NEKTPUUECKON IHEPTHU
B ObITy. KOopoTkoe 3aMbIkaHue

714 [TocrossHHbIE ~ MarHUTHL.  B3anMoAeiCcTBHE  MOCTOSHHBIX
MarHuTOB

7.15 MarauTtHOe 110j1e. MarHuTHoOe moJje 3eMIIH U €r0 3HAUYEHUE IS
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JKA3HU HA 3eMiie

7.16

7.17

Oneir Opcrena. MarHuTHoe 1oJie  3JIEKTPUYECKOrO  TOKa.
[TpruMeHeHue 3J1eKTPOMAarHuTOB B TEXHUKE

JleficTBe MarHUTHOTO TIOJs Ha TMPOBOJAHHK C TOKOM.
ONeKTpoABUTaTeNIb  MOCTOSIHHOTO  Toka.  Mcmonbp3oBaHue
AJNIEKTPOJIBUTATEIei B TEXHHYECKUX YCTPOMCTBAX M Ha
TpaHCIIOpTE

7.18

7.19

7.20

Onpitel ®apanes. SIBneHue 3IEKTPOMAarHUTHOM HMHIYKIUH.
[IpaBuiio Jlenua

Onektporedeparop. CrnocoObl TOMYyYEHHS]  AICKTPUYECCKOM
SHEPTruu. IDJIEKTPOCTAHIIMM HA BO30OHOBIISEMBIX HCTOUYHHMKAX
SHEPTUU

[TpakTuyeckue pabOTHI:

OnbITHl O HAOMIOIEHUIO AIIEKTPU3ALUU Tell UHAYKIHUEH U TpU
COIPUKOCHOBEHUH.

HccnenoBanue NeHCTBUS ANEKTPUUYECKOTO MO Ha MPOBOJHUKU
U IUDJIEKTPUKH.

COopka u mpoBepka pabOoThI NEKTPUUECKOHN [IEMH TOCTOSIHHOTO
TOKa.

H3mepeHue u peryJiupoBaHHUe CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaIPsHKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO 4Yepes
pPE3UCTOP, OT COINPOTUBIICHUS PE3UCTOpa U HANpSHKEHUS Ha
pe3ucTope.

OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh 3JIEKTPHUYECKOIO
CONPOTHUBIIEHUS MPOBOAHMKA OT €ro JUIMHBL, IUIOLIAJH
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIpsHKEHUN npu
MOCJIeI0BATENbHOM COEJMHEHUH ABYX pe3uctopoB. IIpoBepka
IpaBwia Uil CWJIbl TOKAa IpU MapajuIe]bHOM COEAVMHEHHUH
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero  uepes  pesucrop.  OmnpeneneHue  MOIIHOCTH
AIIEKTPUYECKOTO  TOKa,  BBIJACNIAEMONM  Ha  PE3UCTOpeE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYIIETO 4Yepes
JAMIIOYKy, OT HampsbkeHuss Ha Hei. Omnpenenenue KIT/]
Harpesatend. lccnenoBaHWe MAarHUTHOTO — B3aUMOJEHCTBUS
MOCTOSIHHBIX ~ MarHUTOB.  M3yueHWe  MarHUTHOTO  MOJIA
MOCTOSIHHBIX MAarHuTOB NpU HUX OOBEIWHEHMHM M Pa3JCIICHHUH.
HccnenoBanue AEMCTBUSA SJIEKTPUUYECKOIO TOKA HA MAarHUTHYIO
cTpenky. OmbITh, AEMOHCTPUPYIOIINME 3aBHUCHUMOCTb CHIIBI
B3aMMOJICHCTBUS KaTYUIKU C TOKOM M MarHuTa OT CHUJIbI TOKa U
HanpaBJIeHUs TOKa B  KaTymke. M3yueHue pelicTBus
MarHMTHOTO M0JIA Ha MPOBOJHUK ¢ TOKOM. KoHcTpyupoBanue u
u3yuyeHue paboTsl anektpoasuratens. Msmepenune KIIJ]
AIIEKTPOJIBUTaTEIbHON yCTaHOBKH. OIBITHI 10 HCCIEI0BAHUIO
ABJIGHUS ~ DJJIEKTPOMAarHUTHOM  MHIYKLUMHU:  UCCIIEJOBaHHE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUS! UHAYKIIMOHHOTO TOKa

7.21

du3nyeckue SBICHUSI B Oprupoac: DJIICKTPUUCCKUE SBJICHUA B
aTMOC(l)epe, QJCKTPHUUYCCTBO JKHBBIX OPraHM3MOB, MAIHHUTHOC
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7.22

nosie 3emuH, JApeid MONOCOB, POJb MArHUTHOTO TOJS JJIS
JKU3HU Ha 3eMiie, TIOJISIPHOE CHSIHHE

TexHuyeckne  yCTpPOMCTBA:  DJIEKTPOCKOI,  aMIEpMETp,
BOJIBTMETP, pEeOCTaT, CYETYUK OJIECKTPUYECKOM DHEPruH,
AIIEKTPOOCBETUTENBHbBIE pudopBI, HarpeBaTeIIbHbIE
AIIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEeIOXPaHUTENHN, JIEKTPOMArHur, JJIEKTPOJIBUraTEIIb
IIOCTOSIHHOT'O TOKa, FT€HEPaTOp NOCTOSHHOT'O TOKA

9 KUIACC
Kon
pasjiena Konx sanemenra IIpoBepsiemble 2TIEMEHTBI COAEPIKAHMS
MEXAHUWYECKUE SABJIEHUA

31 MGXE.l.HI/IIIeCKOG nBwkeHue. MarepuanbHas Touka. Cucrema
orcuéra

8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBUKECHUS

8.3 PaBHOMepHOE NpSAMONIMHENHOE IBUKEHUE
###Par###HepaBHOMEpHOE MPSIMOJIMHEITHOE JIBIDKCHHUE.

8.4 CpenHsis 1 MIHOBEHHasl CKOpOCTb Tejla IpU HEpaBHOMEPHOM
JBUKEHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE MPSIMOIMHENHOE IBUKEHHE

8.6 #HiHtPar#H##CBoOonHoe nanenue. OnbiThl ["anunes
H#i#Par###PaBHOMEpHOE NIBHXKEHHE O OKpY»KHOCTH. [lepuon u

8.7 yactrota oOpameHus. JluHeliHas W yrjoBas CKOPOCTH.
LleHTpOoCTpEMHUTENBHOE YCKOPEHHE

8.8 ITepBbiit 3ak0oH HproTOHA

8.9 Bropoii 3akoH HeroTona

8.10 Tpernii 3akoH HproToHa

8 8.11 #i#HParf##1 [puHIMI Cyneprno3uiuy Cuil

8.12 Cuna ynpyrocrtu. 3akoH ['yka

213 ##Parf###Cuna  TpeHus: Cuila TPEeHMUsI CKOJbXKEHHUs, CHIla
TPEHMUSI ITIOKOSI, IPYTHe BUIbI TPEHUS

R 14 H###Par###Cuna TSKECTU W 3aKOH BCEMHPHOIO TATOTEHMS.

) Yckopenue cBOOOIHOTO TMaICHUS

815 JBuxenne mmaHer Bokpyr Comnma. IlepBas kocMuyeckas
ckopocTb. HeBecomMocTh u nieperpys3ku

8.16 PaBHOBecue MarepuanbHO TOUKH. AOCOIIOTHO TBEPAOE TEIO

317 #i#Parf##PaBHOBecue TBEPAOro Tella C 3aKPEIUIEHHOH OCBIO
BpaieHusi. MoMeHT cwiibl. LIeHTp TskecTn

8.18 Nmnynsc Tena. U3menenue uMiynbca. MIMnyiibe cumsl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 #iParf##PeakTHBHOE ABM)KEHUE

8.21 Mexanuueckasi padboTa U MOIITHOCTb

8.22 PaGora cun Tsxkectu, ynpyroctu, TpeHus. CBs3b SHEpPruud u
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paboThI

8.23
8.24
8.25

[ToTenuumanpHas SHEPrusi Teja, MOJHATOTO HaJ MOBEPXHOCTHIO
3eMiin

[ToTeHumanpHas SHEPTUSI CKATON TPYKUHBI

#H##Par##HKunernueckast sHeprus. TeopeMa 0 KUHETHYECKOU
SHEPIUU

8.26

HiHParfH##3aKoH cOXpaHEHUS] MEXaHUYECKOW SHEPTUU

8.27

[IpakTryeckue pabOTHI:

OmnpeneneHrue CpeaHE CKOPOCTH CKOJIBXKEHHS OpycKa WU
JIBYDKEHUSI TIApHKA MO HAKIOHHOW TuiockocTH. OrmpenerneHue
YCKOpEHUs Tela TPU PABHOYCKOPCHHOM JBHKCHHH TI0
HAKJIOHHOU TUIOCKOCTH.

HccnenoBanue  3aBUCUMOCTM IIyTM  OT  BPEMEHHM  IIpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.
[IpoBepka rumoTe3sl: €CIM IPU PABHOYCKOPEHHOM JBHKCHHUH
0e3 HayaJIbHOW CKOPOCTH IyTH OTHOCSTCS KaK psJ HEUETHBIX
4UACEJ, TO  COOTBEICTBYIOIIHME  IPOMEXKYTKH  BPEMEHH
OJTMHAKOBBI.

I/ICCHCILOBaHI/IC 3aBUCUMOCTH CHUJIbI TPCHUA CKOJIBKCHHA OT CHUJIBI
HOpMasbHOrO naBieHus. OmnpeneneHue koddduivenTa TpeHus
CKOJIB)KECHUSI. Onpenenenue KECTKOCTH MIPYKUHBIL.
Omnpenenenue paboOThl CHJIBI TPEHHUS TIPU PaBHOMEPHOM
ABHUXKCHUN TCi1a 10 FOpI/IBOHTaJ'H)HOI\/JI IMOBCPXHOCTH.
Omnpenenenue paboThl CHIIBI YIIPYTOCTH MPH MOABEME Tpy3a C
HUCITOJIB30BAHUEM HEIIOABHKHOTO U ITOABUXKHOI'O OJIOKOB

8.28

dusznyeckue SBICHUS B nopupoac: IMPUIMBbBI W OTJIIMUBBEI,
JABHOKCHUC TIJIAHET ConneyHoH CHUCTCMBbI, pCAKTHUBHOC NBUXKCHUC
JKMBBIX OPraHnu3MOB

8.29

TexHu4eckue yCTpOMCTBA: CHHUJIOMETDP, NATYUMKH ITOJOKEHHS,
pacCTOSHUS U YCKOPEHMUS, PAKETHI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHIKCHUC. OcHoBHbBIE XapaKTCPUCTUKU

9.1 KOJIeOaHUM: TIePHO/I, YaCTOTa, aMILIUTY1a
9.2 MareMaTtuueckuii ¥ TPYKUHHBIM MasTHUKHU. lIpespainenue
) SHEPTUH MPHU KOJIeOATSITbHOM JBUKEHUN
9.3 3aryxatomue kojiebanusi. BeinykieHnbie Konebanus. Pezonanc
Mexanndeckne BOJIHBL. (CBOMCTBA MEXAHUYECKHX  BOJIH.
9.4 [IpononpHbIE U MONEpEeYHBIE BOJIHBI. J[11HA BOJIHBI U CKOPOCTH
' e€ pacnpocTpaHeHusi. MexaHW4YecKue BOJIHBI B TBEPAOM Telle,
CEHMCMUYECKHE BOJIHBI
9.5 3ByK. [')pomKkoCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WHudpa3Byk U yabTpa3ByK
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acTOTHl U Meproja KojaeOaHHi MaTeMaTHUYECKOTo
9.7 MAasITHUKA.

OHpe,Z[CJICHI/IC YaCTOTbl MW IICPUOA KoJIeOaHMit MPY>KUHHOT'O
MasiTHHKa
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9.8

9.9

HccnenoBanue 3aBUCUMOCTU Iepuoaa KoJie0aHun
IIOJIBEILIEHHOTO K HUTH Tpy3a OT JUIMHbI HUTH. MccnenoBanue
3aBHCUMOCTH TIE€PHOAA KOJICOAHUN NPYKUHHOTO MasTHHUKA OT
Macchl rpy3a. [IpoBepka HE3aBUCHMOCTH IepHoja KoJeOaHUM
rpy3a, IOABEIICHHOIO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyxuHbl. M3Mepenue yckopeHust cBOOOIHOrO MaieHus
@usnyeckue ABICHUS B INPUPOAE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH,
9X0

TexHnveckue ycTpoiCTBa: 3X0JIOT, UCTIOJIF30BAHUE YIIBTPA3ByKa
B OBITY ¥ TEXHHKE

10

11

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DNEeKTPOMAarHUTHOE  MoJIe.  DJEKTPOMArHUTHBIE  BOJIHBEIL.
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [Ikana 3€KTPOMarHUTHBIX BOJIH

103 SJIeE(TpOMarHI/ITHaﬂ npupoja ceera. CkopocTh cBeTa. BoiHoBbBIE
CBOMCTBaA cBeTa
[IpakTryeckue paboOTHI:

10.4 N3yueHne CBOMCTB JJIEKTPOMArHUTHBIX BOJH C IIOMOLIBIO
MOOWIBHOTO TeleoHa

10.5 dusnueckue SBIEHUS B INpUpPOjE: OHONOTHYEcKOoe JAeHCTBHE
BUIMIMOTO, YJIBTPa(hUOJIETOBOTO U PEHTI€HOBCKOTO M3ITy4YECHUI

10.6 TexHuueckue ychoﬁCTBa: UCTIOJIb30BAaHUE DJIEKTPOMArHUTHBIX
BOJIH JIJIs1 COTOBOM CBA3H

CBETOBBGBIE SBJIEHUA

11.1 JlyueBas mojzenb cBeta. ICTOYHHKHM CBETA

11.2 [IpsimosiMHENHOE PacCIIPOCTPAHEHHUE CBETA

11.3 OTtpaxxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKEHHS CBETa

114 [Ipenomnienne cBera. 3akoH mnpenomieHust cseta. [lomHoe
BHYTpPEHHEE OTPAKEHHE CBETA

11.5 JInnza. Xop Jiydeii B JIMH3E

11.6 Orntuueckast cuctema QoToarmapara, MUKPOCKOIIA M TeJIECKOIa

11.7 I'maz  kak  onTWyeckas  cucTeMa.  bIM30pPYKOCTh U
JaTbHO30PKOCTh

11.8 Paznoxenue Oenoro cBera B croekTp. OmbiTel HploToHA.
Ciio)keHne CeKTpaIbHBIX IBETOB. Jlucrnepcust cBeTa
[IpakTuueckue padbOTHI:
#i#H#Parf##lccnenoBanue  3aBUCMMOCTH  yIjla  OTPayKE€HUs
CBETOBOIO JIy4a OT YIJIa MaJeHHUs.
HH#HPar##13yueHne XxapakTepUCTUK M300paXeHUs MpeaMeTa B
IJIOCKOM 3€epKajie.

11.9 #iHParf##lccnenoBanue  3aBUCHMOCTH  yIJla  IIPEJIOMJICHUS

CBETOBOIO JIy4a OT Yyrja MaJeHUs Ha TpPaHUIE «BO3AYX —
CTEKJIIO».

###Par### lonyuenne n3o0pakxeHUN ¢ MOMOIIBIO COOMPAOIIEH
JTUH3BI.

#H##Par###Onpenenenre GOKYCHOTO PACCTOSHHS M ONTHYECKOM
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11.10

11.11

CHJIBI COOMPAIOLIEH JTHH3HI.

HH#H#P ar###ONBITHI 110 Pa3JI0’KEHUIO OEJIOTO CBETA B CIIEKTP.
H##ParfH##OMNbITBl IO BOCHPUATHIO LIBETA IPEIMETOB INPU HMX
HaOII0JICHUU Yepe3 IIBETOBbIC (PUIBTPHI

Ouznyeckue sBieHus B npupoze: 3atmeHus Comxua u JlyHsl,
I[BeTa TeJ, ONTHUYECKHE sBICHHUS B aTMmochepe (mBeT Heba,
pedpakius, paaxyra, MUPax)

Texnuyeckue ycTpoiicTBa: O4YKH, IepHcKor, ¢doToanmnapar,
ONITUYECKHE CBETOBO/IBI

12

KBAHTOBBIE ABJIEHUA

121 OmneiTel Pesepdopna u mianerapHas Mozelb atoma. Mojenb
aroma bopa

122 Ucnyckanne u  morjoimieHue cBera aroMoM. KBaHTHI.
JluneliyaThie CIEKTPbI

12.3 PannoaktuBHOCTH. Anb(a, OeTa- ¥ raMMa-u3TydeHHUs

12.4 Crpoenue atomHoro siapa. HykinoHHas Mozeslb aTOMHOTO sipa.
H3oTonsl

12.5 PanuoaktuBHbIe npeBparnieHus. [lepron momypacnamga aTOMHBIX
sep

12.6 SAnepHble peakuuH. 3aKOHBI COXpPAHEHHUs 3apsOBOIO U
MaccOBOI'0 YHCE

12.7 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b MacChl U SHEPTUU

12.8 PeaK"LII/II/I cuHTE3a U AeneHus saep. Mcrounuku s3ueprun CosHua
U 3BE311

12.9 SAnepHas sHepretuka. J[elicTBUE paJuOAKTUBHBIX W3JIyYEHUN Ha
YKUBbBIE OpPraHU3MBbI
[IpakTudeckue pabOTHI:
HaGronenre CrijlonHbIX U TUHEHYATHIX CIIEKTPOB U3ITyUYCHHS.

12.10 HccnenoBanue TpeKOB: M3MEPEHUE DHEPIMU  YACTHUIBIIO
TOPMO3HOMY IIyTH (110 (hoTOrpadusim).
N3mepenue pagroakTuBHOTO (hoHA
duznueckue SIBJICHUS B pUpOJE: €CTECTBEHHBIN

12.11 paguoaKTUBHBIA (HOH, KOCMHUYECKUE JIyuH,  pajioakTHBHOE
W3JIy4YeHUE TPUPOAHBIX MUHEPAJIOB, ACHCTBUE PaJAHMOAKTUBHBIX
M3JIy4EHUN Ha OPraHU3M YeJIOBEKa

12.12 TexHudeckue yCTPOMCTBA: CHEKTPOCKON, WHIWBUIYATbHBINA

A03UMETpP, KaMEpa Bunscona
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ITPOBEPAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOHN OBPA3OBATEJIBHON NPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHKsI K MPeAMETHBIM pe3yJibTaTaM 6a30B0Oro
YPOBHS OCBO€HHSI OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl 0CHOBHOI0
o01ero oopazosanusi Ha ocHoBe PI'OC

[Nonumanue ponu Gu3uku B HAYYHOH KapTHHE MUPA; CPOPMUPOBAHHOCTH
0a30BbIX MPEICTaBICHUN O 3aKOHOMEPHOM CBSI3M M IO3HABAEMOCTH
SBIICHUA  TPUPOABIL, O  pOIM  IKCIHEpUMEeHTa B  (uU3MKe, O
cucreMooOpasyomeil poau (GU3MKH B PAa3BUTUHM E€CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBOMIONUHN (PU3NYECKHX 3HAHUNH M UX POJIM B
LIEJIOCTHOW €CTECTBEHHOHAYYHOM KapTUHE MHpPA, O BKJIALEC POCCHHCKUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB
OKPY’KaroIlero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTHH

3HaHUs O BHJIAX MaTepuM (BELIECTBO M IOJIE), O JBWKEHMU KakK Crocode
CYLLIECTBOBaHHUsI MaTepuu, 00 aTOMHO-MOJEKYJSIPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYLIHOCTH SIBICHUH NPHUPOIbI (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE Pa3JInyaTh SIBICHUS
[0 ONHCAaHUIO HUX XapaKTepHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (U3NYECKOe SBJICHUE; YMEHUE DPACIO3HABATH
IPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SBJICHUA B OKpYXKaIOLIEM MHUpE,
BBIJIETISIS MX CYILIECTBEHHBIE CBOMCTBA (IIPU3HAKHU)

Bna;[eHHe OCHOBAMH MOHSITHMHOIO arrmapara U CHMBOJIMYCCKOTO sA3bIKa
(1)I/ISI/IKI/I U HCIIOJIb30BaHHUC HX I PCHICHHA y‘le6HLIX 3aaa4;, YMCHUC
XapaKTCPU30BaATh CBOICTBa TCII, (1)I/I3I/I‘~IGCKI/I€ ABJICHUSA W MPOLECCCHI,
HCIIOJIb3YA Q)YHHaMCHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHue onuchiBaTh H3yYeHHBIE CBOWCTBA Tel U (U3UUYECKUE SIBICHUS,
UCIIONB3YS (PU3UYECKUE BETUIHHBI

Bnanenue ocHOBaMu METOAOB HAy4HOI'O MO3HAHUS C Y4ETOM COOIIONEHUS
npaBui 6€30MacHOro Tpyia: HaOoIeHHEe (PU3NYECKUX SIBIICHHI:

YMEHHE CaMOCTOSATEIbHO COOMpATh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U3
JAHHOTO Habopa 000pyAOBaHMs 10 MHCTPYKLUH, OMKMCHIBATh XOJ] OINBITA U
3aMMChIBaTh €r0 pe3ysbTaThl, GOPMYIHPOBATH BHIBOIbL;

IpOBE/IEHUE TPSMBIX M KOCBEHHBIX H3MEpPEHUH (U3NYECKUX BEIMYMH:
YMEHHE  IUIAHUPOBaTb  W3MEPEHHs,  CaMOCTOSTENbHO  cOoOMpaTh
HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY 110 HWHCTPYKIUH, BBIYUCIATH 3HAUEHUE
BEJIMYMHBI U aHAJIU3UPOBATh MOJYUYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOMN
MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUI;

IIPOBEJICHUE HECJIOKHBIX AKCIEPUMEHTAIBHBIX HCCIIEI0OBaHM;
CaMOCTOSITENIbHO COOMPAaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M NPOBOJIUTH
UCCJIEJOBAHUE TI0 MHCTPYKIMH, MPEACTABIATH IMOITYYEHHBIE 3aBUCHUMOCTH
busznyecKkux BEIMYMH B BHUAE Tabmul U TpaduKOB, YUYUTHIBATH
MOTPEIIHOCTH, AEJIaTh BBIBOJBI IO PE3YJIHTaTaM UCCIIEIOBAHUS

[ToHnMaHMe XapakTEepHBIX CBOWCTB (M3MYECKUX Mojeneil (MaTepualibHas
TOYKa, aOCOTIOTHO TBEPAOE TEJIO, MOJACIUA CTPOCHHS Ta30B, KHIKOCTEH U
TBEPABIX TeJN, IJIAHETapHas MOJENb aTOMa, HYKJIOHHAas MOJENb aTOMHOIO
A]Ipa) ¥ YMEHUE IPUMEHSATh UX JUIsl 00bsSICHEHUS (PU3HUECKUX MPOIIECCOB

YMeHnue 00bACHATh (PU3NYECKUE MPOLIECChl U CBOWCTBA TEJ, B TOM UYHUCIE U
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B KOHTEKCTEC CHUTyalluid MPaKTUKO-OPUCHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBIISATh NPUYUHHO-CIICJACTBEHHBIE CBS3H UM CTPOHTH
OOBSICHEHHE C OMOpPOW Ha H3YYCHHBIC CBOWCTBA (DU3MUYECKUX SIBIICHUH,
(du3nvecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJICITH

YMeHue pemath pacuéTHble 3a7auu (Ha 6aze 2 — 3 ypaBHEHHI ), HCTIONB3YS
3aKOHBI U (POPMYJIBI, CBA3BIBANOIINE (PH3UYECKHE BEIMYUHBI, B YaCTHOCTH,
3alKChIBaTh KPAaTKOE YCIIOBUE 3a/layM, BBIBISTH HEAOCTAIOUIME IaHHBIEC,
BEIOMpaTh 3aKOHBI W (QOpPMYJbI, HEOOXOmuMBbIC i €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBbIC JaHHBIC, MPOBOAUTH Pacu€Thl U OIECHUBATh
PEAUTUCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (DU3MYECKON BEIMYMHBI, YMECHUE
ONpeAeNATh Pa3MEPHOCTh (U3MUYECKON BEIMYUHBI, MOJYYEHHOW IpHU
pEIICHUH 3a]]a4K

10

YMeHHe XapaKTepHU30BaTh IPUHIIMIIBI IEHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4ucjie OBITOBBIX NPUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOIMYECKHX
IPOIIECCOB 0 UX OMHCAHUIO, HUCIOJB3Ys 3HAHUS O CBOMCTBAX (PH3UYECKUX
SBJICHUN U HEOOXOAUMble (hU3NUYECKHE 3aKOHOMEPHOCTH

YMeHHe UCHOJIb30BaTh 3HAHUS O (PU3UYECKUX SBICHHUSX B IOBCETHCBHOMN
KHU3HU JUId oOecredeHns: 0e30IacHOCTH TpU OOpamieHHuH ¢ OBITOBBIMHU
npubopaMu M TEXHHUYECKUMH YCTPOHCTBAMH, COXPaHCHHS 370POBbS H
COOJIIOJICHHSI HOPM OKOJIOTMYECKOTO TOBEJCHHUS B OKPYXKAIOLIEH Cpee;
NOHMMaHHE HEOOXOIUMOCTH TPUMEHEHUS JIOCTUKCHUH (QHU3UKU |
TEXHOJIOTUH [T PAllMOHATBHOTO MPUPOIOTIONH30BAHUS

11

OnbIT moMcKa, MpeoOpa3oBaHMs M HPEACTaBICHUA  HMHPOpPMALUU
¢u3nyecKoro  coaepKaHWsT € MCIOJIb30BaHMEM  MH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTMH; YMEHHUE OLEHUBAaTh JOCTOBEPHOCTh
MOJIydeHHOW  MHQOpManMid HAa  OCHOBE HMMEIONIMXCS 3HAaHUM U
JOTIOJTHUTEIBHBIX MCTOYHMKOB; YMEHHME HCIIOJIb30BAaTh IPH BBIOJIHEHUN
y4eOHBIX 3aJlaHull  HAy4YHO-TIONMYJSIpPHYIO JIUTEeparypy (pu3mueckoro
COJIEpKaHus, CIIPaBOYHbIE MaTepUabl, pecypcel ceTh VIHTEpHeT; BianeHue
0a30BbIMH HaBBIKaMHU IPeoOpa3oBaHUsI MHPOpPMAIMK U3 OJHON 3HAKOBOM
CHUCTEMBI B Jpyryl0; yMEHHE CO3/7aBaTh COOCTBEHHBbIE INHCHBMEHHbBIE U
YCTHBIE COOOIIEHHUS] HA OCHOBE MH(OPMALIUU U3 HECKOJIBKMX HCTOYHUKOB
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INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX HA OI'D I1O
OU3UKE

IIpoBepsieMblii 3JieMeHT copepKAHUA

Kox
1 MEXAHUWYECKMUE SABJIEHUA
11 Mexanunueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
JIBYDKCHHUS
PaBHOoMepHOe u HepaBHOMepHOe maBmwxkeHue. CpenmHssi ckopoct. Dopmyna s
1.2 | BBIUHCIEHHS CpeqHel ckopocTu: v = S/t
PaBHOMepHOE pAMOIMHEIHOE IBIKEHNE. 3aBUCHMOCTh KOOPAWHATHI Tella OT BPEMEHH
B CITy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JABHKEHHS:
L3 x(f)=x,+vt
I'padukn  3aBUCHMOCTH OT BpPEMEHM IS TPOCKUUH CKOPOCTH, IPOEKIHH
nepeMeneH s, yTH, KOOPAMHATHI IPU PABHOMEPHOM MPSMOJIMHEHHOM JBIKECHUH
3aBUCMMOCTh KOOpDAMHATHl Tela OT BPEMEHH B Cllydae pPaBHOYCKOPEHHOTO
NPSMOJIMHEHHOTO ABHKCHUS:
2
S =vg # i+ ay = ;
2
DopMyIbl U TIPOSKINH MTEPEMEIIEHUS, TPOSKIIUH CKOPOCTH M MPOEKIUH YCKOPEHHS
IPY PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JIBUKECHUH:
2
14 .sx(r)=vﬂx-r+ax-3.
U_\_(f) =Up, T4, 1,
a.(f) =canst,
UI.‘(: - lez =2a,s,
I'paduky 3aBUCUMOCTH OT BPEMEHH Il MPOEKLIUU YCKOPEHMS, MPOEKIUU CKOPOCTH,
NPOCKIUH TEePEMEIICHUsI, KOOPIWUHATHI TPH PABHOYCKOPEHHOM TPSMOJIMHEHHOM
JIBIDKEHUU
CBobonnoe manenue. DopMyibl, ONUCHIBAIOLIME CBOOOAHOE TMajJeHHE Tela IO
|5  BepTHKam (IBMKEHHE TeJda BHU3 WM BBEPX OTHOCHUTEIIBHO IMOBEPXHOCTH 3E€MIIH).
I'paduku 3aBUCUMOCTH OT BpPEMEHM JJISl POEKIIMU YCKOPEHUS, IPOEKIIUN CKOPOCTU U
KOOPJWHATHI PH CBOOOIHOM IaJCHUH TeJla 10 BEPTHKAIN
CKOpOCTh paBHOMEPHOTO JABIKEHHS TeJIa 0 OKpYKHOCTH. HampaBnenne ckopocTu.
@opMmyna a7 BBIYMCIEHUS CKOPOCTH dYepe3 paJAuyC OKPY)KHOCTH M IEpUOJ
oOpareHus:
6, _2mR
T

L[eHTpOCTpCMI/ITCJ'ILHOC YCKOpPCHHUC. HaHpaBJ'IeHI/IC HECHTPOCTPEMUTCIILHOTO YCKOPCHHH.
d)opMyJIa JJI BBIYUCICHUA YCKOPCHUS:
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R
®dopmyiia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaleHUS:
v = 1
T

1.7

1.8
1.9

1.10

Macca. ITnotHocTs BemecTBa. PopmyJia sl BBIYUCICHUS TNIOTHOCTH:
_m
V

Cuna — BektopHas pusnueckas BenuurHa. CoKeHue CHil
SIBenue nunepuuu. Ilepsolit 3akoH HproToHa
Bropoii 3akon HertoToHa:

F=m-a

ConanpaBileHHOCTb BEKTOPa YCKOPEHUS Tejla U BEKTOpa CUJIbL, JEHCTBYIOIIEH Ha TEIIO

1.12

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fy y=—Fi

TpeHHe INOKOsI U TPCHHUEC CKOJIbXKXCHUA. CDopMyna AJIsT BBIYHUCJIICHUSA MOIYJIS CHJIBI
TPEHUS CKOJILXKCHUA:

Frpzp-;"-.r

1.13

Hedopmarnus tena. Yopyrue u Heynpyrue aedopmanui. 3aKoH yrpyroi nedopmaiuu
(3akoH ['yka):

F=k-Al

1.14

1.15

BcemupHoe Trorenune. 3aKk0H BCEMUPHOTO TATOTEHHUS:

My - 1M~
F=G.-—L1_2

R
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.
dopmyia a7 BBIYUCICHUS CHITBI TSKECTH BOIM3H moBepxHocTH 3emin: F = mg.
JBuxenue miuanet Bokpyr Connua. [lepBas kocMudeckas ckopocts. HeBecomocTs u
Heperpy3Ku
Nmnynbce Tena — BeKTopHast (pusnyeckasi BeIMUMHA.

D=mi

I/IMHyJ'ILC cucTeMsbl Ten. U3MeHeHne HMITYJIbCA. I/IMHyJ'ILC CHIJIbI
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1.16

3akoH COXpPAaHCHUS UMITYJIbCA JJIs1 3aMKHyTOﬁ CHUCTEMBI TCII.
D=0+, U, =const

PeakTuBHOE NBUKEHUE

1.17

1.18

Mexannueckast pabora. @opmyia st BEIYUCICHHS paOOThI CHITBL:
A=Fsooso
Mexannueckass MOITHOCTD:

A
r

N=

Kunerndeckas n noreHumanbHas sHeprus. @opmysia s BBIYMCICHHUS] KHHETUYECKON
SHEpPruu:

2
Teopema o kuHeTHUeCKOU d3Heprun. Popmyiia I BBIYUCICHUS TOTCHIIMAIBHON
SHEPruu Tella, OJHATOrO
HaJ 3eMIIEH:

E,= mgh

1.19

Mexanuyeckas dSHEprus:
E=E;.+E 2

3aKOH COXpaHEeHMsI MeXaHN4eCcKOoM sHeprun. Popmyia s 3aKOHA COXpaHEHUs
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CUJI TpEHUs: £ = const.
[IpeBpanieHne MEXaHMYECKOM SHEPTUU IPU HAIMYUU CUIIBI TPEHMUS.

1.20

1.21

[IpocThie MexaHU3MBI. «30J0TOE IPABUIIO» MEXAHUKH.
Preruar. MomeHT cuiisl: M - Fl.
VYcioBrue paBHOBECHS pbluara:

M +M, +..=0
[TonsrkubIi 1 HenoABWKHBIN O0510ku. KITJ[ mpocThix MEXaHU3MOB,
n= Anonesaas

14'3&1‘1:&‘15!

JlaBnenue TBEPAOrO TenA.
@®opmya 115 BBIYMCIICHHMS TaBICHUS TBEPIOTO Tena:
F
P= Eh
JaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocraTuyeckoe naBlIeHUE BHYTPU KUAKOCTH.
@opmyJia 1715 BBIYMCIIEHUS JaBIECHUS BHYTPH XKUJKOCTH:
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1.22

1.23

p=pgh+p_,

3akoH [lackans. ['uapaBiuueckuii nmpecc

3akoH Apxumena. @opmyiia s ONpPENEICHHs BHITAIIKUBAIOLIEH CUIIbI, IEHCTBYIOIIEH
Ha TEJI0, TOTPYKEHHOE B KUAKOCTb WM ras:

Ycnopue miaBanus Tena. [lnaBanue CYJ0B 1 BO3AYXOIIJIABAHUC

1.24

Mexannueckue KoneOaHusi. AMIUIMTYa, TIEPUOI W YacToTa Kojebanuii. Dopmyra,
CBSI3BIBAOINAS YACTOTY U TIEPHOJ] KOJICOAHMIA:

1.25
1.26

1.27

1.28

Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKM. [IpeBpamienue 3Heprum  Ipu
K0J1eOaTeIbHOM JIBUKEHUU

3aTyxa}omI/Ie KoJIe0aHusL. BBIHY)KIIGHHLIG Kxonebanus. Pe3oHanc

MexaHndecKre BOJIHEL. HpOIIOJII)HI)Ie " NOIICPCYHBIC BOJHBI. I[JII/IHa BOJIHBI 1 CKOPOCTb
pacipoCTpaHCHHA BOJIHBI:

b=v-T

3Byk. ['poMkocTh W BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOW BOJIHBI Ha TPaHUIIC JIBYX
cpen. Madpa3Byk u yIbTpa3ByK

1.29

Ilpaxmuueckue pabomol

H3mepenue cpenHei mIOTHOCTH BEUIECTBA; apXUMEIOBOU CHUIIBI; KECTKOCTHU MPYKUHBL;
Kod(UIIMEeHTa TPEHUS CKOIbKEHHUS; paOOThI CUIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEAHEN
CKOPOCTH JABW)XEHHsS Opycka IO HAKJIOHHOW IIJIOCKOCTH; YCKOpEHHs Opycka mpu
OBUKEHUH 10 HAKJIOHHOM  TUJIOCKOCTH; 4YacTOThl M Mepuoja  KoyieOaHMit
MAaTCMAaTUYCCKOro MasATHUKA, 4aCTOThI U IIE€pHOa KoJIeOaHui IMPY>KUHHOI'O MasdTHHKA,
MOMEHTa CHIIbI, ACHCTBYIOIIEr0 Ha pbIYar; pabOThl CHIIBI YIPYTOCTH MPHU MOABbEME
rpy3a ¢ MOMOIIBIO HETIOABHUKHOTO OJIOKA; pabOThI CHUJIBI YIIPYTOCTH MPHU MOABEME Tpy3a
C TIOMOIIIBIO TOJBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa NOTPYKEHHON YacTH Tela
U OT IJIOTHOCTU XUAKOCTH; HE3aBUCUMOCTH BBITAJKHUBAIOLIEH CHIJIBI OT MAacChl TEIa;
CUJIBI TPCHHUA CKOJIB)KCHHA OT CHJIBI HOPMAJIBHOTO AABJICHUA U OT pOJa IMOBCPXHOCTH,
CWJIBI YNPYTrOCTH, BO3HUKAIOIIEW B MPYKUWHE, OT CTENEeHH Aedopmaivu MpY>KUHBI,
YCKOpeHHUs1 OpycKa OT yTrjla HaKJIOHA HAMpaBIIAIONICH; eproa (4acToThl) KoJeOaHmit
HUTSHOTO MAasTHHUKA OT JJIMHBI HUTHU; MEPHOJa KOJICOaHUH MPYKUHHOTO MasTHHKA OT
MacCCbl TIpy3a Hu KECTKOCTH IMPYXUHBI; HCCICAOBAHUC HCE3aBUCUMOCTHU II€pHOOA
Koje0aHUN HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka yciaoBHsI paBHOBECHS
phIuara

1.30

1.31

Dusuueckue s6neHUs 8 npupode: OPUMEPEI IBUKCHHA C PA3JIMYHBIMU CKOPOCTSAMH B
J)KMBOH M HEXXKHUBOU npuponae, ,Z[CI>'ICTBPIC CHJIBI TPCHHUA B IPUPOAC U TCXHUKE, TPHUIIMBBI U
OTJIMBBI, ABHXXCHHC IIJIAHCT ComHeuHoOM CUCTEMBI, PCAKTHUBHOC IBWXCHUE XHUBBIX
OpTraHu3MOB, pblUarvu B TCJIC YCIIOBCKA, BIIMAHHC aTMOC(I)CpHOI“O JaBJICHHA Ha JKMBOI1
OpraHu3M, IIJIaBaHUEC pI)I6, BOCIIPHUATHUEC 3BYKOB JKHBOTHBIMH, 3CMIICTPACCHUC,
ceilicMuueckue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, HOaTYUKKU TIOJIOXKCHHA, PaCcCTOAHUA H
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YCKOPEHHUS, JMHAMOMETD, MOIIIUITHUKH, PAKEThI, PbIUar, MOJIBUKHBIN 1 HEMOIBUKHBIHA
0JI0KH, HAKJIOHHAs IIJIOCKOCTh, ITPOCTBIE MEXaHU3MBI B OBITY, COOOLIAIOIINECS COCYIbl,
YCTPOHCTBO BOJOIPOBOJIA, THIPABIMYECKUH MTpecc, MaHOMETpP, OapoMeTp, BHICOTOMED,
HOPILHEBOW HACOC, apEOMETP, IXOJIOT, UCIOIb30BaHUE YIIbTPA3BYKA B OBITY M TEXHUKE

2 TEIIIOBBIE ABJIEHWA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOCHMs BEILIECTBA.
2.1 Mogenn  TBEPHOTO,  KUAKOTO M ra3oo0pasHOrO  COCTOSHHM  BEIIECTBA.
Kpucrannuueckue u amopgHsble Tena
29 JBrmxenue dactul BemecTBa. CBsI3b CKOPOCTH JBMIKEHHUS YacTHI] C TEMIEPATypOMl.
' BpoyHoBckoe nBmxenue, 1uddy3us
2.3 CMmauuBaHME U KaWJUISIPHBIE SBJICHUS
2.4 | TennoBoe pacHIMPEHUE U CKATHE
2.5 TennoBoe paBHOBECHE
26 Buytpennss sneprusi. Pabota u Temonepenaya kak cnocoObl U3MEHEHUsI BHYTPEHHEH
SHEPruu
2.7 Bupsl Temonepeaaun: TEIONPOBOAHOCTb, KOHBEKIIUS, U3JIyUEHHE
HarpeBanue u oxnaxzaenue tei. Koam4ecTBo TEIIOTHL. Y A€NIbHAS TEIUIOEMKOCTD:
>8 Q=am(ty-t)
3aKOH COXpaHEHUs PHEPTUH B TEILUIOBBIX MpoIeccax. Y paBHEHHE TEIIOBOTO OanaHca:
29 Ql +Q2 _I_-“:D
210 Hcnapenne n xonaeHcanus. VM3MeHeHne BHYTPEHHEW SHEPIUM B IIPOLECCE UCTIAPEHUS
U KoHJeHcaiuu. Kunenue sxuakoctu. Y ienbHas TemioTa napoodpaszoBanus: L = O/m
2.11  BnaxxHOCTB BO31IyXa
[InmaBnenne m Kpucrasumsanus. MI3MeHeHHe BHYTPEHHEH JHEPIHUH IIpU IUIABICHUHM U
KpUCTAJIIM3aLMH. Y IeNIbHAs TEIUIOTa IUIABICHUS:
2.12
' _9
- m
13 BHyTpeHHss dHEprus CropaHus TOILUIMBA. Y I€JIbHAs TEIUIOTA CrOPaHUs TOIUIMBA: ¢ =
) O/m
2.14  Ilpunnunel paboTsl TerioBsix apurareneid. KI1J[ TermmoBoro aBurarens
IIpakxmuueckue pabomoi
W3mepeHre yaenbHOW TEINIOEMKOCTH METa/UIMYECKOro LWIMHIpA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTyphl (PMKCHPOBAHHOM Macchl, B
515 KOTOpYIO OmylleH HarpeTslii IMIMHAD; KOJIWYECTBA TEILIOTbI, OTIXAHHOIO HArPEThIM
HUJIUHAPOM, IOCIIE OIYCKaHUs €ro B BOJY KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIBHON
BJIQ)KHOCTH BO3/yXa; YJEJIBHOHN TEIUIOTHI IUIaBiIeHUs Jbja. MccnenoBanue n3mMeHeHus
TEMIEPAaTypbl BOJBI MpPH Pa3IMYHBIX YCJIOBHSX; SBJIEHUS TEIJIOOOMEHAa MpH
CMEIIMBAHUU XOJIOIHOM U TrOpsiuel BOJBI; IPOLECCA NCTIAPEHHUS
Qusuueckue A61eHUa 6 NPUpooe. TTOBEPXHOCTHOE HATSIKEHNUE U KalUJUIPHBIC SIBICHUS
2.16 B mpupone, KpucTauibl B mpupozae, uznydyeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHEs!, CHera
Texnuueckue ycmpoticmeéa: KanWUISAPbl, NPUMEPHI HCIOJIb30BAaHUS KPHUCTAJUIOB,
2.17  XKUAKOCTHBIM TEPMOMETP, JATUHUK TEMIIEPATYphl, TEPMOC, CUCTEMA OTOILICHHUS JIOMOB,

TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOMHA, IBUTATENh BHYTPEHHETO CTOPaHUs
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OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 OnekTpusanus Ten. [[Ba Buia 3eKTPUUYECKUX 3apsiioB
3.2 = BzaumopelicTBHE 3apsiKeHHbIX Tel. 3akoH KysnoHa
3.3 | 3akoH coxpaHeHus 3JIEKTPUUECKOIo 3apsaa
34 Onextpuueckoe  mone.  Hampsok€HHOCTh — anekTpuueckoro  mosid.  [IpunHnun
CYIEPIO3ULMH NIEKTPUUECKHUX T0JIeH (Ha KayeCTBEHHOM YPOBHE)
35 Hocurenun  snextpuueckux  3apsgoB. JleHcTBUE  3IEKTPUYECKOTrO  IOJIA  Ha
aJeKTpruecKue 3apsaabl. [IpoOBOAHUKN U TUAIIEKTPUKH
[TocTosiHHBIN AyeKTpUUYeCcKUi TOK. JledcTBUS 3iekTpuueckoro Toka. Cuia TokKa.
3.6 = Hampsxenue.
I=q/t, U= A/
3.7 DJEeKTpUYECKOe CONPOTUBIICHUE. Y IEIbHOE 3JIEKTPUYECKOE COIPOTUBIICHUE:
R =pl/S
3.8 = 3akon Owma jist yuactka 3nekrpuueckoit nemu: [ = U/R
[locnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:
1, =1, U=U,+U,; R=R +R,
3.9  IlapamnensHoe coennHEHNE IPOBOJHUKOB PABHOTO CONPOTUBIICHUS:
U=U:I=I+1; Rz%.
CMeliaHHble COEJUHEHMS] IPOBOIHUKOB
3.10  Paborta u MOITHOCTB dJIeKTpUUeckoro Toka. 4 = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 0= 12 ‘R-t
312 OmneiT Opcrena. MarHuTHOE 1OJIE IPSIMOTO NMPOBOJHUKA ¢ TOKOM. JIMHMM MarHUTHOU
WHTYKITUH
3.13 | MarsaurtHoe 1nosje MNoCTOSHHOr0 MarHuTa. Bzaumo/ielicTBuE MOCTOSIHHBIX MarHUTOB
3.14 | JleiicTBHe MarHUTHOT'O MOJISl HA POBOJIHUK C TOKOM
3.15 Omnsitel ®apanesd. SABneHue 3nekTpoMarHuTHOW uHAYKUMU. [1paBuio Jlenna
Ilpakmuueckue pabomul
N3mepenue 3neKTpUUEcKOro CONMPOTHUBIEHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUYECKOTO
TOKa; pabOThI 3JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B NMPOBOJHUKE (PE3UCTOPHI,
316 JaMIIOYKa), OT HAaIPsDKEHUS Ha KOHLAX IIPOBOAHMKA; 3aBUCUMOCTU COIIPOTUBIIEHUS OT
JUIMHBI ~ MIPOBOJHMKA, IUIOMIAJM €ro TIONEPeYHOT0 CEYEHHs U  YAEIbHOTrO
COINPOTHBIICHUS.
[IpoBepka mnpaBuia id DJIEKTPUUYECKOrO HAMNPSHKEHUS TMPH  IOCIEI0BATEIHLHOM
COCIMHEHUU IPOBOJHUKOB; TMpaBujia Uil CHIbl D3JEKTPUYECKOrO0 TOKAa IIpH
napajuieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUYKA)
Qusuueckue A6nenus 6 npupode: DBIEKTpUUECKHUE SBJIEHHS B aTMmocdepe,
3.17  SJEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE MoJie 3eMJH, Jpeld MoirocoB, poib
MarHUTHOTO TOJIS 17151 )KU3HU Ha 3emJie, MOJISIPHOE CUsSHUE
318 Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTaT, CUETUUK

BHCKTpH‘{CCKOﬁ OHCPI'UH, QJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, HarpCBaTCJIbHbLIC
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ANIEKTPOIPUOOPHl  (IPUMEpPBI), DIEKTPUUECKHE MPEIOXPAHUTENH, JIEKTPOMArHUT,
3JIEKTPOABUTATENb IOCTOSHHOTO TOKA, TeHEPATOP MOCTOSIHHOT'O TOKA

3.19  DnextpomarauTHsle BOJHBL. [llKkana 31eKTpOMarHUTHRIX BOJIH

3.20  JlyueBas moxenb cBeta. [IpsimosiHEeHOE paclipoCTpaHEHHUE CBETa

3.21 = 3akoH oTpaxkeHus cBeta. [1nockoe 3epkaino

3.22  IlpenomiieHre cBeTa. 3aKOH MPEJIOMIICHUS CBETA

3.23 | ducnepcus cBeTa

304 Jlunza. Xox nydeit B iunze. okycHoe paccTosHue JUH3bl. ONTUYECKasi CUila JTUH3bIL:

' D=1/F

3.25 TI'nma3 kak ontudeckas cucreMa. OnTHYecKue mpuoOophl
Ilpaxmuueckue pabomul
#HH#HPar#t#13MepeHne ONTHYECKOM CHIIbl coOMparoIeil TMH3bL, (POKYCHOTO PacCTOSHUS
coOuparomield TUH3bI (0 CBOMCTBY paBEHCTBA Pa3MEpPOB MpeIMeTa U U300paKeHHUs,

396  KOT/IA MPE/IMET PACTIONOKEH B IBOMHOM (OKYyCE), MOKa3aTeNsl MPETOMIICHHS CTEKJIA.
#iHPar###llccnienoBanne CBOWMCTBA M300pa)KeHMsI, IMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JIMH3bI; W3MEHEHHUS (DOKYCHOTO pPACCTOSIHHSI JBYX CIIOKCHHBIX JIMH3;
3aBUCHUMOCTH yIJa MPEJIOMJICHHs] CBETOBOTO Jy4da OT yIrja MaJeHusi Ha TpaHUIE
«BO3/IyX — CTEKJIO»

397 Qusuueckue senenuss 8 npupooe: 3atMeHuss Connua u JlyHbl, 1iBeTa TeJ, ONTUYECKUE
aBieHus B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)

3.28 | Texnuueckue ycmpoucmea: 0O9KH, IEPUCKOI, (JOTOANTIAPAT, ONTUICCKUE CBETOBOIBI

4 KBAHTOBBIE SABJIEHUA

4.1 PagnoakTuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydeHus. Peakiun anbpda-u OeTa-pacnaua

4.2 OmnsiTel Pe3epdopna no paccesnuro anbga-vyactull. [lnanerapuas Mosens atoma

4.3  CocraB aromHOro sigpa. M3oTormnsl

4.4 | Tlepuox momypacriajia aTOMHBIX sIIEP

4.5 | SnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsiI0OBOIO U MaCCOBOTO YUCE
Qusuueckue s61eHUs 8 Npupoode: €CTECTBEHHBIM PaJMOaKTUBHBIN (POH, KOCMUYECKUE

4.6 = ny4d, paJuOAKTUBHOE M3TyYEHHUE MPUPOJHBIX MUHEPAJIOB, NEHCTBUE PaTHOAKTUBHBIX
M3JIyYeHUI Ha OpPraHu3M 4eJIOBeKa

47 Texnuyeckue ycmpoticmea: CHEKTPOCKOI, WHAWBHIYAlbHBIM 03UMETpP, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuKa
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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