PaGouas nporpamma no yueoHomy npeamery «@usuka»

PaGouas mporpamma mno yueOHoMy mpenmery «Pusuka» (06a30BBI  YpOBEHB)
(mpenmetHass obnacth «EcTecTBeHHO-HayuyHbBIE MPEIMETHI») (Jaree COOTBETCTBEHHO —
nporpamma 1o ¢pusnke, pu3ruka) BKIIOYACT MOSCHUTEIBHYIO 3alMCKY, COIEp)KaHue OOydeHUsI,
IJIAaHUPYEMbIE Ppe3yNbTaThl OCBOCHHS NpOrpaMMbl IO (u3uke W W JOMOJHEHa OO0IIUM
TEMAaTUYEeCKUM IIJIJAHUPOBAaHUEM B LENAX NPUBEICHUSA CTPYKTYpbl paboueil mporpamMMmbl B
cootBercTBHE ¢ TpeboBanuem ®I'OC O0O0.

PaGouas mporpamma cocraBiieHa Ha OCHOBe (eepaibHONH paboueil MmporpaMMbl MO
¢u3uke 6a30BOro ypOBHS.

IMosicHuTeILHAA 3amMKCcKA

[Iporpamma mo ¢u3uMKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS COCTaBJeHA Ha
OCHOBE TOJIOKEHUI M TpeOOBaHUM K pe3yinbTaraM OCBOEHHUS Ha 0a30BOM YpOBHE OCHOBHOMU
oOpa3oBarenbHOM mporpammbl, mnpeacraBieHHbix B DPI'OC OO0, a Takke ¢ yd€ToM
(dbenepanbHON pabodeil MporpaMMbl BOCIHUTAHHWS W KOHIEIMIMHM TPENOJaBaHus Y4eOHOro
npeamera «Pu3uKay.

Conepxanue  mporpamMmbl 1Mo (U3MKE  HampaBlIeHO  Ha  (OpPMHpPOBaHHUE
€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH OOYyYalolIUMXCsli U OpraHMu3alfi0 H3Y4eHHUs (PU3MKU Ha
JIeATeIbHOCTHOM OcHOBe. B mporpamme mo ¢u3uke y4UTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npenmera B peanmusanuu  TpeboBanuit ®I'OC OOO K mnnaHUpPyeMbIM JHUYHOCTHBIM H
METanpeIMETHbIM  pe3yibTaraM  oOyueHus, a  TakkKe  MEXIpeIMETHble  CBS3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O O0IIETO 00pa3OBaHUsI.

[IporpamMa 1o ¢u3MKe ycTaHABJIMBAeT paclpelielieHne y4eOHOro mMarepHaia Mo rojaam
oOydenust (IO KiaccaMm), TMpejiaraeT MNPUMEPHYIO TOCIEI0BATEIbHOCTh HU3YYEHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE pAa3BUTUS MPEIMETHOTO COJIEp)KaHHUA U Yy4€Te BO3PACTHBIX
0co0eHHOCTeH 00yYarOMIUXCsl.

[Iporpamma o ¢u3uke pa3paboTaHa ¢ HENbI0 OKa3aHUS METOANYECKON TTOMOIIU YIUTEITIO
B CO3/IaHUU pabouell mporpaMmbl O y4eOHOMY IIPEIMETY.

®dusnka ABISIETCS CHCTEMO0OPa3yOLIUM /sl €CTeCTBEHHO-HAYYHBIX Y4eOHBIX MPEMETOB,
MOCKOJIBKY (pU3MUECKHE 3aKOHBI JIeKAaT B OCHOBE IMPOIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Oouonoruei, actpoHoMHel U GU3NYECKON reorpadueil, BHOCUT BKIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, NPEAOCTaBISeT Haubonee scHble 00pa3lbl NMPUMEHEHUS HAy4YHOTO METoJa
MO3HAHUS, TO €CTh CIT0C00a MOTYYEeHUS JOCTOBEPHBIX 3HAHUH O MHUPE.

Onmna w3 TIaBHBIX 3a71a4 (pu3nyeckoro oOpa3oBaHHUsS B CTPYKType oOIero odpazoBaHHs
COCTOUT B (POPMHUPOBAHMM €CTECTBEHHO-HAYYHOHM TI'pPAaMOTHOCTM M MHTEpeca K Hayke Yy
00y4aroIuXCs.

N3ydyenue ¢u3uku Ha yriiyOJEHHOM YpOBHE MpEANONaraeT OBJIaJeHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOLIMMU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS,

OIIEHWBATh U TIOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIICIOBAHNS;

UHTEPIPETUPOBATh JAaHHBIE M HCIOJIb30BaTh HAYYHBIC J10KA3aTENbCTBA YIS MOMy4YEHUs
BBIBOZIOBY.

Ienmn w3yueHuss (GU3MKA Ha ypOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMS ONpEICTCHBI B
KOHIIETIINH TpernoAaBanust yueOHoro npeamera «dusuka» B 00pa30BaTEIbHBIX OpraHU3AIUAX
Poccuiickoit ®eneparuu, peatn3yonmx OCHOBHbIE 00I11e00pa30oBaTeIbHbIe TPOrPaMMBI.

Henu usyuenust u3uku:

MpHOOpeTeHNe UHTEpeca U CTPEMJICHHsI 00YJaloIIUXCsl K HAYyYHOMY U3YYEHUIO MPUPOJIbI,
pa3BUTHE UX UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TPEACTAaBICHUH O HAYYHOM METOJe TO3HAaHWA ©  (OPMHPOBAHUE
HCCIIEIOBATEILCKOIO OTHOILICHUS K OKPYKAIOIIUM SIBICHUSIM;

¢dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yibTaTa HM3YUYEHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAITLHBIX 3aKOHOB (DHU3HKH;
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(dbopMupoBaHre MpPENCTaBICHUN O PONM (U3MKU JUIS Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TE€XHOJIOTUH;

pasBUTHE TIPEACTaBIEHUN O BO3MOXHBIX cdepax Oynymeil mnpodeccuoHaIbHON
NESITETPHOCTH, CBSI3aHHOW C (DU3MKOW, TIOJArOTOBKAa K JallbHEUIIEMY OOY4YEeHHIO B 3TOM
HaIpaBJICHUU.

JlocTrkeHne HTHX IleNiell mporpamMMmbl MO (U3MKE HAa YpPOBHE OCHOBHOTO OOLIETO
o0pa3oBaHMs 00ECTICYNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

MproOpeTeHNe 3HaHUN O AMCKPETHOM CTPOCHHMH BEIIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,
3JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

npuoOpeTeHre YMEHHI OMUCHIBATh M OOBSICHATH (PU3MUECKHE SIBIICHUS C UCTIOIB30BAaHUEM
MOJTYyYECHHBIX 3HAHU;

OCBOEHME METOAOB PEIIEHUS MPOCTEMIINX pacdE€THBIX 3a4ad C HCIOJIb30BaHUEM
(GU3NYIECKUX MOJIENIEeH, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUU HaO0aTh MPUPOJHBIC SBJICHUS U BBINOIHATH OMbBITHL, J1a0OpaTOPHBIE
paloThI U HKCIIEPUMEHTANIbHBIE UCCIIET0BAHUS C UCIIOJIb30BAaHUEM U3MEPUTENIbHBIX PHOOPOB;

OCBOGHHE TpPHEMOB paboThl ¢ wuHpopManmend (UINIECKOr0 COJACPKAHUS, BKIIOYAS
nH(OpMaAIMI0O O COBPEMEHHBIX JOCTHKEHUAX (U3MKH, aHAIM3 M KPUTHUYECKOE OLICHUBAHHE
uH(popMaLuu;

3HAKOMCTBO €O cdepamu podheCCUOHATHHOU NEATEIHHOCTH, CBSI3aHHBIMU ¢ (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAaHHBIMU Ha JOCTIXKEHUAX (PU3NYECKON HAYKH.

[Ipennaraemplii B mporpamme Mo (u3HKe IMepedyeHb J1adopaTOPHBIX pabOT U OMBITOB
SABIISICTCS PEKOMEIOBATEIbHBIM, YUUTENb JefIaeT BIOOP MPH MPOBEAEHUH Ja00paTOpHBIX paboT
U ONBITOB € Yy4eTOM  MHAMBUAYAJIbHBIX  OCOOEHHOCTEH  OOyyarommxcsi, CIHCKa
JKCIIEPUMEHTAJbHBIX 33/JIaHMUi, WpeIaraéMblXx B pPaMKaXx OCHOBHOT'O TOCYJapCTBEHHOTO
9K3aMeHa 1o (pu3ukKe.

Conep:xanue o0yueHusi B 7 Kiaacce

®u3uka 1 e€ poJib B NO3HAHNHU OKPYKAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBieHus npuponbl. PrU3ndecKue SBICHUA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuMHbBL. M3mepenue ¢usnueckux BennuuH. Pusnyeckue MnpuOOPHI.
[TorpemnocTs n3Mepenuit MexayHapoaHas CUCTEMA €IMHHII.

Kak ¢wu3uka u npyrue ecrecTBEHHBbIC HAyKH HM3Yy4YarOT MpHUpoAy. EcTecTBeHHO-Hay4dHBII
METOJl TO3HaHWA: HaONI0/eHHe, IOCTAaHOBKA HAY4YHOTO BOMNPOCA, BBIIBUKEHHUE THUIIOTE3,
SKCHEPUMEHT TI0 TPOBEPKE THUIOTe3, OOBsICHEHHe Halmonaemoro ssieHus. Onucanue
(hbU3UYECKUX SIBJICHUHN C TIOMOIIBIO MOZCIICH.

JdeMoHcTpanuu.

Mexanndeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBIICHHUS.

Ouznyeckre NpuOOpPbl W Mpoleaypa NpSMbIX HM3MEPEHUN AaHaJOroBbIM M LU(POBBIM
pUOOPOM.

JlaGopaTopHble padoThl U ONBITHI.

Omnpenenenre 1EHb! ASICHUS Kbl U3MEPUTEIBHOI0 Mprudopa.

N3mepenne paccTosiHUN.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TEIA.

Omnpenenenre pa3MepoB MaJIbIX TeEJl.

W3mepenue TemmepaTypsl P IIOMOIIM JKUAKOCTHOTO TEpMOMETpa M JaT4UKa
TEMIIEPATYPHI.

[IpoBenenne wuccnenoBaHus 1O IIPOBEPKE THIIOTE3bl: JAJBHOCTh TOJETA IIApHKAa,
MYLIEHHOT0 FOPU30HTAIBHO, TEM OOJbllIe, YeM OOIbIle BBICOTA ITyCKa.

IlepBoHavanbHbIE CBEIEHUS O CTPOEHUH BEILIECTBA.

Crpoenue BemiecTBa: aTOMbl U MOJEKYJbI, UX pa3Mmepbl. ONBITHI, A0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEUIECTBA.
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JIBmkenue dvactul BemecTtBa. CBsI3b CKOPOCTH ABMIKEHHMS YACTHI[ C TEMIIEPATYypOM.
BpoynoBckoe nBuwxkenue, auddysus. B3zaumonelicTBHe dYacTHI] BEIIECTBA: NPUTSDKEHUE H
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMS  BEILECTBA: CTPOGHHME Ta30B, JKUJIKOCTEHW U  TBEPABIX
(kpucTamnnyeckux) Ted. B3auMocBA3b MEXIy CBOMCTBAMM BEIIECTB B PAa3HBIX arperarHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISAPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

JdemoHcTpanuu.

Habnronenue OpOyHOBCKOT'O ABHIKEHHUSL.

Ha6monenue muddysun.

HabGmionenue sBrneHui, OOBACHSIIOUIMXCA NPUTSHKEHHUEM WIM OTTAJIKMBAHUEM YacTHUIL
BELIECTBA.

JlaGopaTopHble padoThl U ONBITHI.

OrneHka 1uaMeTpa aToMa METOJIOM PsJIOB (C CToiIb30BaHUEM (oTorpaduii).

OnbITH IO HAOJIIOCHUIO TEIUIOBOI'O PACIIMPEHUS I'a30B.

OmnbITH IO OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKEHHSL.

Mexanndeckoe JBHXeHHE. PaBHOMEpHOE M HepaBHOMEpHOE ABWKEHHE. CKOPOCTb.
CpenHsst cKkopocTb TP HEPaBHOMEPHOM JBMKEHUH. Pacu€T myTu U BpeMEHU JABUKCHHUS.

SBnenue wHepuuu. 3aKOH HMHEpUUH. B3aumopeiicTBUE Ten Kak MPUYMHA H3MEHEHUS
CKOpPOCTH ABWKEHMS Tel. Macca kak Mepa MHEpTHOCTH Tena. [lnorHocth BemectBa. CBs3b
MJIOTHOCTHU C KOTMYECTBOM MOJIEKYJ B €IUHUIE 00bEMa BEIIECTBA.

Cuna Kak XapakTepucThka B3aumojenctBusi Ten. Cuna ymnpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIbIO JUHAMOMETpa. SIBieHue TAroTeHus u cuia Tspkectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tena. HeBecomocth. CriokeHHE CHII, HAIPaBJIEHHBIX I10
ofHOW mpsimoii. PaBHoxelcTBytomas cui. Cuiia TpeHus. TpeHue CKOIbXEHUsI U TPEHUE MOKOSI.
TpeHue B mpUpoie U TEXHUKE.

JleMoHCTpanum.

Habnronenue MexaHU4ecKoro JIBUKEHHUS Tena.

N3mepenune ckopocTu NpsIMOIMHEUHOTO ABH>KEHUS.

Habntoienue siBlneHus WHEPIHH.

Habnronenue u3mMeHeHus: CKOpOCTH IpU B3aUMOJICHCTBUU Tell.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEJI.

CroxeHure CHJl, HalpaBJIEHHBIX MO OJTHON MPSMOM.

JlabopaTopHbie pabOTHI U OMBITHI.

OmnpeneneHne CKOPOCTH PaBHOMEPHOI'O JBMXKEHMS (IIapUKa B JKUIKOCTH, MOZEIU
AJIEKTPUYECKOTO aBTOMOOUJISI M TaK Jlajiee).

OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXKEHHs Opycka MM LIapuKa [0 HaKJIOHHOM
IIJIOCKOCTH.

Omnpenenenre IIOTHOCTH TBEPOTO Tea.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsbKeHus (medopmanuu) OPYKUHBI OT
MIPUIIOKEHHOM CUJIBI.

OnpIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHUSl CKOJIbKEHUS OT Beca Tela U
XapakTepa COMPUKACAIOIINUXCS TOBEPXHOCTEN.

JaBjieHue TBEPABIX TeJl, KUAKOCTel U ra3os.

Hasnenue. CriocoObl yMEHbILIEHUS U yBeIMYeHUs 1aBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA Ta3a oT 00bEMa, Temreparypsl. [lepegaya naBneHus TBEPABIMHU TEIaMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTtuueckre MamivHbl. 3aBUCUMOCTb JIaBJICHUS KUJKOCTU OT
ryounHsl.  'mapocratmuecknii  mapamokc. CooOmaromuecst cocyasl. [ 'mapaBiamueckue
MEXaHU3MBI.

Atmocdepa 3emian u atmochepHoe naBieHue. [IpuunHBI CyIIECTBOBaHMS BO3TYLIHON
ooonoukn 3emnu. OmbiTt Toppuuermn. U3mepenne armocdepHoro maBiaeHUs. 3aBHCHUMOCTD
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aTMoc(epHOro JaBJieHUSI OT BBICOTHI HajJ ypoBHeM Mops. IlpuGopel ans wu3zMepeHus
aTMoc(hepHOro JaBJICHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOrpyXEHHOE B HUX TeNo. BriTankuparomas (apxumMe0Ba)
cwia. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomiaBanue.

JdemoncTpauunu.

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhI.

[lepenada naBneHUs KUIKOCTHIO U Fa30M.

Coobmaromuecs: CoOCyabl.

IM'uapaBnuueckuit mpecc.

[IposiBnenue neicTBUs aTMoc)EepHOro TaBICHHMS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00BhEMa MOrpYKEHHOI YacTH Tesla U MJIOTHOCTH
KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CHIIBI BECY BBITECHEHHOM KUIAKOCTH.

VYcnoBue niaBaHus TeIl: IJIaBaHWE WINA TOTPYKEHHUE TN B 3aBUCUMOCTH OT COOTHOIIEHHS
IJIOTHOCTEH Tea U KUJKOCTH.

JlaGopaTopHble padoThl ¥ ONBITHI.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOTrpYKEHHOM B KHUIKOCThH
YacTH TeJa.

Omnpenenenre BbITAIKUBAIOIIEH CHIIbIL, IEHCTBYIONIEH Ha TEIO, HOTPYKEHHOE B )KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CHJIbI, JEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT
Macchl Tela.

OnBIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUIIBI, JEHCTBYIOIIEH Ha TEIIO
B KUJKOCTH, OT 00bEMA MOTPyKEHHOM B KUIAKOCTh YaCTH TeJA U OT IJIOTHOCTHU KHUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYHMPOBAaHUE JIOAKM U OIpEAeNieHHe €&
IPY30IOABEMHOCTH.

Pabota u MmougHOCTB. DHeprus.

Mexanundeckast pabora. MOIIIHOCTb.

[IpocThie MeXaHU3MBI: phIYar, OJIOK, HAKJIOHHAs TJI0CKOCTh. [IpaBuiio paBHOBECHS phlyara.
[IpumeHeHne mnpaBuiIa paBHOBECHS pblYara K OJIOKY. «3050TO€ MPaBHIO» MEXaHUKH.
Koaddumment mnonesnoro aeiictBus (manee — KIIJ[) mpocteix MexanusmoB. I[Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas »sHeprus. Kunernueckas W mnoTeHUualbHass »3Heprus. [IpeBpainenue
OJIHOT'O BUJIa MEXAHUYECKOW SHEPTUH B APYroi. 3aKOH COXPAHEHUSI YHEPTUU B MEXaHUKE.

JdeMoncTpanuu.

IIpuMepbI NPOCTHIX MEXaAHU3MOB.

JlabGoparopHbie padoThI M ONBITHI.

Onpenenenve padOTBl CHUIBI  TPEHHST TPU PABHOMEPHOM JABM)KCHHHM Tela IO
TOPU30HTAIbHOM IIOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECUS pblyara.

N3amepenne KIIJI HakIIOHHOM TIJIOCKOCTH.

N3yuenune 3aK0HAa COXpPAHEHHS] MEXaHUYECKOU DHEPIUH.

Coaep:xkanue o0yuenus B 8 kiacce

TenJioBbie ABJICHUS.

OcCHOBHbIE MOJOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOEHHUs BelecTBa. Macca
U pasMepbl aroMoB M MOJNEKyJd. OTBITEl, IOATBEPXKAAIOIUE OCHOBHBIC IOJIOKECHHUS
MOJIEKYJISIPHO-KMHETUYECKOW TEOpUH.

Monenu TBEPIOro, KUIKOI0 M ra3000pa3HOro cocTosHUM BenlecTBa. Kpucramumueckue u
amopdHsble Tena. OObsICHEHNE CBOWCTB I'a30B, )KUAKOCTEH M TBEPABIX T HA OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KMHETHUUECKOM Teopur. CMauMBaHME U KalWJUISIPHBIE SIBJIECHUA. TeIuioBoe
paciipeHHe U cxxaTue.
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Temneparypa. CBsA3p TeMmIepaTypbl €O CKOpPOCTBIO TEIUIOBOI'O JIBH)KEHHMS YacCTHLL.
Buytpennsas oHeprus. CnocoObl HW3MEHEHHUS BHYTPEHHEW OJHEpPruM: Temionepeaadya Hu
coBepieHHne padoThl. Buabl Temionepeaayun: TEMIONPOBOAHOCTb, KOHBEKIIMS, U3JIyUEHUE.

KomuuectBo Temnorel. YnenbHas TEMIOEMKOCTh BelIeCcTBA. TemaooOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro OanaHca. [InaBrneHue W OTBeplieBaHUE KPUCTALTHYECKUX
BEILIECTB. YAenbHas TeruloTa IaBieHud. [lapooOpasoBanue M KonaeHcanus. Mcmapenwue.
Kunenue. YnenbHas Ttemnora mapooOpa3oBaHMsl. 3aBHCHUMOCTb TEMIEPATypbl KHUIIEHUSI OT
aTMoc(hepHOro JaBJICHUS.

Brnaxnocts Bo3myxa.

OHeprus TOmIuBa. Y iejbHasi TEMJI0Ta CTOPAHHUS.

[Tpunnuner pabotel TernoBbix nBurareneit KIIJ[ TemmoBoro pgsuratens. TerutoBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUsI U MIPEBPALIECHHS SHEPTUN B TEIUIOBBIX MPOIIECCAX.

JdemoncTpaumu.

Habnronenue OpOyHOBCKOT'O ABHKEHHUSL.

Ha6monenue muddysun.

Habmtoienue siBieHnii cMauuBaHus U KaWJUTSIPHBIX SIBJICHUI.

HabmtoieHue TenaoBoro pacumpeHus Tell.

W3MmeHeHue naBiieHus ra3a Ipyu U3MEHEHUU 00bEMa U HarpEeBAaHUU WM OXJIAXACHUU.

[IpaBuiia u3mMepeHust TeMIepaTypsl.

Buasl Terionepenaymu.

OxnaxaeHue Mpu COBEpIICHUH pabOTHI.

HarpeBanue mipu coBepiiieHuM pabOThl BHEIITHUMH CHIJIAMH.

CpaBHEHME TEIIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

Habmoienue kuneHus.

Habntoienue nocTostHcTBa TEMIEPATyphl MPYU TUIABJICHUU.

Monenu TENI0BBIX IBUTaTEICH.

JlaGopaTopHble padoThl U ONBITHI.

OnBITH 0 OOHAPYKEHUIO ICHCTBUS CHJI MOJICKYJISIPHOTO MPUTSKCHHUS.

OnbITHI 110 BRIPATMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM MJIU caxapa.

OnbITHI 1O HAOTIOACHUIO TETIJIOBOI'O PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPBIX TEIl.

Omnpenenenne naBiIeHUs BO3IyXa B OAJIOHE MITIPUTIA.

OneIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBIICHHS BO3AyXa OT ero o0béma u
HarpeBaHus WU OXJIaKICHUS.

[IpoBepka TrHUMOTE3Bl JIMHEHHOW 3aBHCHUMOCTH JUIMHBI CTOJNIOMKA JKUIKOCTH B
TEPMOMETPUYECKOM TPyOKe OT TeMIepaTypshl.

Habmronenue u3MeHEHHs BHYTPEHHEH HSHEpPruu Teia B pe3ylbTare TeIjonepenayu u
paboTHI BHEITHUX CHIL.

WccnenoBanue sBiieHUs TEMIOOOMEHA MPU CMELINBAHUN XOJIOAHON U ropsiyeil BOJBI.

Omnpenenenre KOIMYECTBA TEIIIOTHI, OTYYEHHOTO0 BOJOW MPH TEINIOOOMEHE C HArpeThIM
METaJUIMYECKUM IUIUHIPOM.

Omnpenenenue ynenbHON TEMIOEMKOCTH BELIECTBA.

WccnepoBanue nporecca ucnapeHusl.

Omnpenenenne OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa.

Omnpenenenre ynenbHON TEIUIOTHI IIABJICHUS JIbJa.

JJleKTpUYeCKHEe U MATHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja 3JIEKTPUUECKUX 3apsiioB. B3aumonelicTBre 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI B3aUMOJEHCTBUSL 3apsDKEHHBIX TENl OT BEIMYMHBI
3aps7I0B U PACCTOSTHUS MEXKY TEIaMH).

Onexrpuueckoe noise. Hanpsk€éHHOCTh 3iiekTpudeckoro nois. [IpuHuun cynepnosuuuu
AEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).
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Hocurenu snekTpuyeckux 3apsAioB. DJIEMEHTAPHbIA 3JeKTpuueckuid 3apsia. CTpoeHue
atoma. [IpoBOAHMKY U JUANEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOI0 3aps/a.

DNEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBaHUS SJIEKTPUUYECKOr0 ToKa. M CTOUHMKH
MIOCTOSTHHOI'O TOKa. JIeHCTBUS 3JEKTPUYECKOro ToKa (TEeIIoBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKUN TOK B JKUJIKOCTSX M ras3ax.

Onektpuueckass uenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. ColnpoTHBIIEHUE
MIPOBOJHMKA. YJIEJIbHOE CONPOTHBJIEHHE BewlecTBa. 3akoH Owma s ydacTka LEMU.
[TocnenoBarenpHOE U NapauieIbHOE COETUHEHUE POBOAHUKOB.

Pabora 1 MOLTHOCTH AyeKTpUUYecKoro Toka. 3akoH J[xoyns—Jlenna. DnekTpudyeckue menu
Y TIOTPEOUTENN DIIEKTPUIECKOM HEepruu B ObITy. KopoTkoe 3aMbIkaHme.

[TocTosiHHBIE MarHuTHl. B3aumoneicTBHE MOCTOSHHBIX MAarHMTOB. MarHutHOoe moIe.
MarnutHoe noje 3emid U ero 3HadeHue s Ku3Hu Ha 3emiie. OnbiT Opcrena. MarnutHoe
0JIe 3JIEKTPUUECKOro Toka. IIpuMeHeHne 3J1eKTpOMarHuToB B TeXHUKE. JleficTBHe MarHUTHOTO
MoJIsI Ha IPOBOJHUK C TOKOM. OJIEKTPOABUIATENIb IOCTOSHHOrO TokKa. lcnonp3oBaHue
3JIEKTPOJIBUTaTeNIel B TEXHUYECKUX YCTPOUCTBAX U Ha TPAHCIOPTE.

Onpitel  @apagnes. SIBieHue 3IeKTpOMarHUTHOM  uHAykuuu. IlpaBuno  JleHna.
Onekrporeneparop. CrocoObl TMOTYyYEHHs] DJIEKTPUUYECKOW SHEPruu. ODJEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

JdeMoHcTpanuu.

DJIeKTpu3alus Tell.

JIBa poaa 3JIeKTpUUECKHX 3apsAI0B U B3aUMOJCUCTBUE 3apPSKEHHBIX TEN.

YeTpoicTBO U AEUCTBUE DIIEKTPOCKOIIA.

DnexTpocTaTuyeckas HHAYKIIUS.

3aKOH COXPAHEHUS IEKTPUUECKHUX 3aps/I0B.

IIpOBOIHUKY U AUDIIEKTPUKH.

MonenupoBaHu€e CUIOBBIX JTUHUHN 3JIEKTPUUECKOrO MO,

HcTouHnKN OCTOSHHOTO TOKA.

JlelicTBUS 2JIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUM TOK B JKUJIKOCTH.

["a30BbIl paspsia.

N3mepenne cuiibl TOKa aMIepMETPOM.

W3mepenne 31eKTpUUecKOoro HanpsyKeHUs: BOIbTMETPOM.

Peocrar u mara3u conpoTHUBICHUN.

B3anmMopeiicTBue NOCTOSHHBIX MAarHUTOB.

MonennpoBaHie HEBO3MOKHOCTH pa3/IEIeHHUs ITOJIFOCOB MAarHUTA.

MopenupoBaHue MarHUTHBIX NOJIEN ITOCTOSIHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTtHoe 1nose Toka. DJIeKTPOMarHuT.

JlelicTBME€ MAarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM.

DIIEKTpOABUTATEIb TIOCTOSHHOTO TOKA.

UccnenoBanue siBJICHUS 3IEKTPOMArHUTHON MHAYKIINH.

Omnpitel Dapanes.

3aBUCHUMOCTh HalpaBJI€HUSI MHAYKIIMOHHOIO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.

DneKTpOreHepaTop MOCTOSHHOIO TOKA.

JlaGopaTopHbIie paOOTHI U OIBITHI.

OnBITHI 10 HAOTIOACHUIO SJICKTPU3AINH T MHIYKIIUEH U TPU COMPUKOCHOBEHHH.

UccnepoBanue necTBUS JIEKTPUUECKOTO OIS HA TPOBOJHUKH U TUSJIEKTPUKH.

COopka u poBepKa padOThI AJCKTPUUYESCKOM IETH MTOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HapsHKEHUS.

WccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, MAYILIETO Y€pe3 PE3UCTOP, OT CONPOTHUBIICHUS
pe3ucTopa 1 HalpsHKEHMS Ha pe3UCTOpeE.
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OneITI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD JJIEKTPUYECKOrO COINPOTUBIIEHUS NTPOBOJHUKA
OT €r0 JJIUHBI, IUIOIIAIU TIONIEPEYHOr0 CEUYEHUS U MaTepHraa.

IIpoBepka mpaBuia CIOKEHMsI HANPsHKEHUH IPU IOCIIEN0BAaTEIBHOM COEIMHEHUHU JBYX
PE3UCTOPOB.

IIpoBepka npasuiia 7 CHIIBI TOKA IIPH MApAJUIEIbHOM COEAMHEHNUN PE3UCTOPOB.

Omnpenenenue pabOTHI IEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

Omnpenenenre MOITHOCTH JIEKTPUYECKOr0 TOKA, BBIIECIIAEMOI Ha PE3UCTOpeE.

HccenenoBanye 3aBUCUMOCTH CHJIBI TOKA, MIYLIErO 4epe3 JaMIIO4Ky, OT HalpsDKEHHUS Ha
HEN.

Omnpenenenne KI1/] narpeBatens.

HccenenoBanre MarHUTHOTO B3aMMOZAEHCTBHS ITOCTOSHHBIX MarHUTOB.

W3yueHre MarHuTHOT'O IOJIS TOCTOSIHHBIX MAarHUTOB MPU UX OObEAMHEHUH U PA3/ICIICHUH.

UccnenoBanue neiCTBUS 3JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OneITEI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTbH CHJIBI B3aUMOJECHCTBHUS KATYIIKH C TOKOM H
Mar"uTa OT CHJIbI TOKA U HAaIPaBJIEHUS TOKA B KaTYyIIIKE.

N3ydeHnne nelicTBUSI MArHUTHOTO TIOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBaHnue u u3ydeHue padoThl 3JIEKTPOABUraTENs.

N3mepenue KIIJ[ anexTpoaBUraTrenbHON yCTaHOBKHY.

OnpITbl MO UCCIEIOBAaHUIO SIBJICHUS AJIEKTPOMArHUTHOW MHIYKIMH: HCCIEI0BaHUE
VW3MEHECHU 3HAYEHUS U HAIIPaBJICHUS NHIYKIIMOHHOTO TOKA.

Coaep:xkanue o0yuenusi B 9 kiacce

Mexanuyeckue siBJICHMS.

Mexanuyeckoe aBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
MEXaHWYECKOro JBIKeHHsA. PaBHOMepHOe npsaMoiMHEWHOe JBHXEeHHE. HepaBHOMepHOE
NpsIMOJIMHEMHOE JBH>KeHHE. CpenHsisi U MIHOBEHHash CKOpPOCTh Tejla MPU HEPAaBHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHOycKOpeHHOE TIpsIMOJTMHEHHOE NBroKeHHne. CBoOOMHOE TageHue. OTBITHI
lanunes.

PaBHOMepHOE IBMKEHHE 1O OKpYXHOCTU. Ileprox m vactora obOpamenus. JluneitHas u
yri0Basi CKOpoCTH. LIeHTpocTpeMHUTENIBHOE YCKOPEHHUE.

[TepBriit 3akon HeroTona. Bropoit 3akon HeroTona. Tperuit 3akon Herorona. ITpuHumn
CYIEPIIO3ULIUU CUIIL.

Cuna ympyroctu. 3akoH ['yka. Cuia TpeHMSs: cujia TPEHHsI CKOJbXEHUS, CUJIa TPEHUS
IIOKOS1, APYTHUE BUBI TPEHHUSL.

Cuna TsDKECTM M 3aKOH BCEMHPHOIO TATOTEHHUsS. YCKOpPEHHE CBOOOAHOTO MajeHUs.
JBuxenue maHer Bokpyr Comnua. IlepBas kocMuueckass ckopocTb. HeBecomocTs U
Meperpy3KHu.

PaBHOBecue matepuanbHoOi Touku. AOCOMOTHO TBEPAOE Teno. PaBHoBecue TBEPOro Tena
C 3aKpEIVIEHHON OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. M3menenue ummynbca. VMmynbc cuiibl. 3aKOH COXpaHEHUS HUMITYJIbCA.
PeakTuBHOE IBUXKEHUE.

Mexannueckasi paboTa U MOIIHOCTh. PaboTa Cui TSKeCTH, YIpyrocTH, TpeHus. CBs3b
sHepruu u paborsl. [loTeHuuanbHas SHEprus Tena, MOAHSTOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[TorenumanbHas 3Heprus cxxaroil npyxxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECK OM
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUH.

JdemoHcTpauuu.

Habnroienue Mexann4yeckoro JBUKEHHsI TeJa OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHue MyTel U TPAEKTOPUI ABMXKEHUS OJIHOTO U TOIO XK€ TeJa OTHOCUTEIBHO Pa3HbIX
T€Jl OTCYETA.

N3mepenne cKkopoCTH U YCKOPEHHUS IPSIMOIMHENHOT O IBUKEHUSI.
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HccnenoBanye MpU3HAKOB PABHOYCKOPEHHOI'O JBUKECHHUS.

Habnronenue 1BuKeHUs Tea 0 OKPYKHOCTH.

HaGnronenue MexaHM4ecKuX SIBJICHUH, MPOMCXOMIMIMX B cucreMe orcuéra «Temexka»
IpHU €€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCUTEIbHO KaOuHeTa (PU3UKU.

3aBMCHUMOCTb YCKOPEHHS TeJla OT MacChl Tea U AEHCTBYIOIIEN Ha HETO CUJIBL.

Habnronenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUU TeIl.

N3meneHue Beca Tena npu yCKOPEHHOM JBUKEHHH.

Ilepenava nMIrysbca Ipyu B3aUMOJECHCTBUM TEIl.

[IpeoOpa3oBaHust 3HEPTUU NIPH B3aUMOICHCTBUHU Tell.

CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBHUU.

CoxpaHeHue uMIysbca Ipu a0COMOTHO YIPYTOM B3aUMOAEHCTBHH.

Habnronenue peakTHBHOTO IBUKECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOJHOM MaJCHUH.

CoxpaHeHHe MEXaHUYECKOM YHEPTHUH ITPH IBHYKEHUM TENA MO ACUCTBUEM IIPYKUHBI.

JlabopaTopHbie pabOTHI U OMBITHI.

KoncTpyrnpoBanue Tpakra Jyist pa3roHa U JJajdbHEHIIero paBHOMEPHOI0 JIBM)KEHHUS 1IapHUKa
VI TEJICKKH.

OmnpeneneHue cpeaHed CKOPOCTH CKOJBKEHUS Opycka WIM JBM)KEHHUS IIAapUKa I10
HAaKJIOHHOM TUIOCKOCTH.

OnpeneneHne yCKOpeHUs Tela IIPU PAaBHOYCKOPEHHOM [BM)KCHHMHM II0 HAKIOHHON
IIJIOCKOCTH.

HccnenoBanye 3aBUCUMOCTH IYTH OT BPEMEHM IIPH PaBHOYCKOPEHHOM JBHKEHUHM O€3
HA4aJIbHOW CKOPOCTH.

[IpoBepka runoresbl: €ciav NpU PaBHOYCKOPEHHOM JIBUXKEHHUU Oe3 HayalbHOW CKOPOCTH
IIyTU OTHOCATCS KakK psi HEUYETHBIX YHCEI, TO COOTBETCTBYIOIIME IPOMEXYTKH BPEMEHM
OJIMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMS OT CHJIBI HOPMAJIbHOIO JABJICHHUS.

Omnpenenenne k03¢ HUIUEHTa TPEHHS CKOJIBXEHUSI.

Omnpenenenne KECTKOCTU IPYKUHBIL.

Omnpenenenue paboOTbl CUIIBI  TPEHUS TPU PABHOMEPHOM JBIDKEHHMHM Tela 110
TOPU30HTAIbHOMN IIOBEPXHOCTH.

Omnpenenenre pabOThl CUJIBI  YOPYIOCTH IpU NHOABEME TIpy3a C HUCHOIb30BAaHUEM
HEMOABMKHOTO U MOABUYKHOTO OJIOKOB.

N3ydeHne 3aKoHa COXPAHEHUs YHEPTUU.

Mexanuyeckue KoJe0aHus U BOJTHBI.

Koneb6arensnoe nemwxenne. OCHOBHBIC XapaKTEPUCTUKH KoOJI€OAHWI: TEPUOJ, YacTOTa,
amMIuIATyna. Marematnyeckuii W OpPY)KMHHbIA MasTHUKU. IlpeBpamieHue »sHepruum npu
KoJ1e0aTebHOM JIBUKECHUH.

3aryxaromue konebanus. Boinyxaennsle konebanus. Pesonanc. Mexanuueckrue BOJHBI.
CpolicTBa MexaHM4ecKUX BOJH. [IpoonbpHble U nonepeyHble BOIHBL. J[1MHa BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusa. MeXaHMYECKHUE BOJIHBI B TBEPIOM TEJE, CENCMUYECKHUE BOJIHBI.

3Byk. ['pomMKoCTb 3ByKa 1 BbicoTa TOHA. OTpaxeHue 3Byka. UH(pa3Byk U yibTpa3ByK.

JdemoHcTpanuu.

Habnronenue koneOaHuii Tes MO IEHCTBUEM CUJIBI TSDKECTH U CHITBI YITPYTOCTH.

Habmtoienue xonebanuii rpy3a Ha HUTU U Ha MPYXUHE.

HabnroneHnue BoIHYX/IEHHBIX KOeOaHUH U pe30HaHca.

PacnipocTpaneHne npoiosbHBIX U IONEPEYHBIX BOJIH (HA MOJEIN).

HabntoieHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKUI PE30HAHC.

JlaGopaTopHble padoThl U ONBITHI.

Omnpenenenre 4acToThl U epuojia KoiedaHuil MaTeMaTH4eCKOro MasiTHUKA.

OmnpeneneHne 4acTOTHI U IepUoia KoJeOaHui NPy KUHHOTO MasiTHUKA
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HccnenoBanue 3aBUCUMOCTH Mepro/ia KojJeOaHU MOABEIIEHHOTO K HUTH TPy3a OT JUIMHBI
HUTH.

HccnenoBanne 3aBHCHMOCTH Tiepuoa KojeOaHUM NPYKHMHHOTO MasTHHUKAa OT MacChl
rpysa.

[IpoBepka HE3aBUCUMOCTH Mepuoja KonedaHuil Tpy3a, MOABEIMIEHHOTO K HUTH, OT Macchl
rpysa.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh IEPUOAA KOJIEOAHUN MPYKUHHOIO MaITHUKA OT
MaccChl Ipy3a U )KECTKOCTH TPYKUHBI.

W3mepenue yckopeHHs cBOOOTHOIO MaieHusl.

DJIEKTPOMATHUTHOE T10JIe H 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE TOJie. DJIEKTPOMarHuTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoiH. [lkaiia 3neKTpoOMarHuTHIX BOJIH. VIcnob30BaHUE 3J€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

DJieKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOIMCTBA CBETA.

JdemoncTpanuu.

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

BosHoBBIE cBOliCTBa cBeTa.

JlabopaTopHbie pabOTHI U OMBITHI.

W3yueHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH ¢ IOMOIIBI0 MOOMIJIBHOTO TenedoHa.

CeeToBbI€ SIBJICHUS.

JlyueBasg monenb cBera. Mcrounuku cBera. IlpsMonuHeiiHOE pacnpoOCTpaHEHHE CBETA.
3armenus Connua u Jlynsl. Otpaxenue ceera. [lnockoe 3epkaino. 3aKoH OTpa)XE€HHUs CBETA.

[Ipenomnenue cBeta. 3aKoH IpesioMyieHUs cBeTa. [loaHOe BHyTpeHHEee OTpa’keHUE CBETa.
Hcnonb3oBaHue MOITHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOJAX.

JIunza. Xox nydedr B smH3e. OnTuueckas cuctema Qoroarmapara, MHUKPOCKONAa U
Teneckona. ['1a3 kak ontuyeckas cucrema. bimzopykocTs U 1albHO30pPKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HpioToHA. CrioykeHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

JdeMoHcTpanuu.

[IpsiMonuHetHOE pacpOCTpaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenue n300pakeHU B MIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue cBera.

Onrtuueckuii CBETOBO/.

Xon ny4eil B coOuparolei InH3e.

Xop JTy4er B pacCeuBarOLIEH JTMH3E.

[Tony4yeHnue n300pakeHUi C MOMOILBIO JIUH3.

[Tpunnun neiictBus doroarnmnapara, MUKPOCKOINA U TEJIECKOa.

Momens ri1aza.

Pasnoxxenue 6enoro cBera B CHEKTP.

ITomyuenue 0enoro cBeTa Npu CIOKEHUHU CBETA Pa3HBIX LIBETOB.

JlabopaTopHble paGoThl M ONBITHI.

HccnegoBanue 3aBUCUMOCTHU yrila OTPa)KEHUsI CBETOBOIO JIy4ya OT YIJia MaJICHUS.

W3yueHne xapakTepUCTUK NU300paKEHUS MPEIMETA B TUIOCKOM 3€pKaJie.

WccnenoBanue 3aBUCUMOCTH yrja IMpelOMJIEHUS CBETOBOIO Jiyda OT yrijla MHaJeHus Ha
TPAHUIIE «BO3LYX—CTEKIION.

[Tonydenue n300pakeHUii ¢ TOMOIIBIO COOUPAIOIIEH TNH3HI.

Omnpenenenre (OKYCHOIO pacCTOSIHUSI U ONTHYECKON CHJIbI COOMpArOIei TMH3bI.

OnBITHI 11O Pa3IOKEHUIO OETOro CBETa B CHIEKTP.

OneITEl MO BOCHPUSATHIO 1BETa MPEIMETOB MPU MX HAONIOACHUM 4Yepe3 IIBETOBBIC

(GUITBTPEL.
KBanrToBbIe siBJIeHUA.
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Omnertel Pe3epdopna u mranerapuas mozenb aroma. Monens atoma bopa. Ucnyckanue u
MorJIomeHre ceera aroMoM. KBanTel. JInHeHyaThie CIIEKTPHI.

PammoaktuBHOCTh. Anbda-, Oera- W ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hykinonnas mopens aromHoro sapa. M3oronbl. PamumoaktuBHbIe mpeBpamieHus. [lepuon
roJrypacnaja aTOMHBIX sJIEp.

SnepHble peakuy. 3aKOHBI COXPaHEHMS 3aps10BOI0 U MACCOBOI0O YUCENl. DHEPrus CBSA3H
aToMHbIX snep. CBs3p Maccel M 3Hepruu. Peakuuu cuHTe3a U jeneHus saep. McrodHuku
sHepruu CosiHLA U 3BE3I.

SAnepnas sHepreTuka. JlelicTBUS paiiOaKTUBHBIX U3y4EHUI Ha )KUBbIE OPraHU3MBI.

JdemoHcTpauuu.

CrexTpsl U3ITy4eHHS U MOIJIONICHUS.

CrieKTphl pa3IMyHBIX Ta30B.

CrnexTp Bogopoa.

Hab6mronenue TpekoB B kamepe Buiibcona.

Pabora cuérurka HOHU3HPYIOIUX U3TyIESHUH.

Peructpanus nznydeHus NpUPOAHBIX MUHEPATIOB U MPOTYKTOB.

JlabGopaTopHbie padoThI M ONBITHI.

Habnronenue CIUTOMIHBIX M IMHEWYAThIX CIIEKTPOB U3Iy4YEHHUSI.

WccnenoBanue TPEeKOB: H3MEPEHUE DJHEPrMM YaCTUIBl 110 TOPMO3HOMY MmyTu (1O
dbotorpadusam).

N3mepenne paanoakTUBHOTO GoHa.

IloBTOpHTEILHO-0000 A0 NI MOAYJIB.

[ToBTOpHUTENBHO-0000IIAIOIMN  MOJYAb MpeJHa3HadeH JUid CUCTEeMaTH3aluud U
00001IIeHHS TIPEIMETHOTO CO/ICPKAHUSI U OMBITA JESTEIIbHOCTH, IPUOOPETEHHOTO MPU U3YUCHHUH
BCEro Kypca (PU3MKH, a TaKkKe JUIS MOJrOTOBKH K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY I10
¢buzuke U1t 00ydaromuXcsl, BBIOPABIIKUX 3TOT Y4€OHBIH MpeaMeT.

[Ipy wu3ydeHMM [@HHOTO MOXYJS pEATU3YIOTCS U CHUCTEMATU3UPYIOTCS  BHUIBI
NeATeNbHOCTH, Ha OCHOBE KOTOPbIX OOECleYMBAeTCsl JIOCTH)KEHHE TMPEIMETHBIX U
METaNpPEIMETHBIX IJIAHUPYEMBIX PE3YJbTaTOB 00ydeHHUsl, (HOpMUPYETCS €CTECTBEHHO-HAYUHAs
rPAMOTHOCTb: OCBOCHUE HAyYHBIX METOJOB HCCIEIOBAaHUS SIBJICHUN MPUPOAbI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSACHATH (PU3MUECKHE SBICHMS, IPUMEHsS IOJydYCHHbIE 3HAHUS,
pelarth 3aa4y, B TOM YHMCII€ KAUECTBEHHbBIE U SKCIIEpUMEHTAIIbHBIE.

[IpyHIMNIHATIBEHO NEATETBHOCTHBIM XapakTep JaHHOIO MOAYJS pealu3yercs 3a CUET TOro,
YTO 00Y4YarOLIHecs BBITOIHAIOT 33/1aHUS, B KOTOPBIX UM MpeAIaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHWI paclo3HaBaTh M HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKpYKaroIlled MPUPOJI€ U MOBCEIHEBHOM )KU3HU;

UCIOJIb30BaTh Hay4YHbIE METObI UCCIIEAOBAHUS (PU3UYECKUX SBICHHUH, B TOM 4MCIE IS
MIPOBEPKU TUIIOTE3 U MOITYUEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4HbIE OCHOBBI HanOoJiee BaXKHBIX JOCTUKEHUI COBPEMEHHBIX TEXHOJIOTUH,
HarpuMep, MPaKTUYECKOI0 UCIOJIb30BAaHUS PA3IMYHBIX UCTOYHUKOB YHEPTrUU Ha OCHOBE 3aKOHA
MIPEBPALLEHUS U COXPAHEHUSI BCEX U3BECTHBIX BUOB SHEPIUU.

Kaxngas u3 Tem [gaHHOroO MOIyJs BKIIOYAET JKCIEPUMEHTAIbHOE MCCIIEI0BaHUE
o0oO1aroniero xapakrepa. Moaynb 3aBepliaeTcs MpoBeISHUEM JUarHOCTUYECKON U OIIEHOYHON
paboTHI 32 Kypc OCHOBHOT'O 00IIETO 00pa30BaHUSsI.

Ilnanupyemblie pe3yabTaThl 0cBOeHNs1 (pU3UKH (0a30BbIi YPOBEHb) HA YPOBHE
OCHOBHOT0 0011er0 00pa3oBaHus

W3ydyenne Qu3uku Ha ypOBHE OCHOBHOTO 0OIIero o0pa3oBaHUSl HaIpaBICHO Ha
JOCTUKEHHE JTMYHOCTHBIX, METAPEIMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesymbrate wu3yueHus (u3MKHM Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs Y
oOyuaromierocst Oyayt copMUpPOBaHBI CIEAYIOUINE TNYHOCTHBIC Pe3yIbTaThl B YaCTH:
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1) naTpHOTUYECKOr0 BOCITUTAHHS:

MPOSIBIICHUE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHUIMCKON (hU3UUYECKOM
HayKH;

[IEHHOCTHOE OTHOIIIEHHUE K JJOCTIKEHHUSIM POCCUICKIX YIEHBIX-(PU3UKOB;

2) rpaXIaHCKOT0 M yXOBHO-HPABCTBECHHOTO BOCITMTAHHS:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYX/JIE€HUH OOIIECTBEHHO-3HAYMMBIX M STHUYECKUX
POo0OJIeM, CBSA3aHHBIX C MPAKTHYSCKUM ITPUMEHEHHEM JTOCTHKCHHUH (PH3UKH;

0CO3HAHUE BaXKHOCTH MOPATbHO-3TUYECKUX MIPUHIIUIIOB B ACATEIHHOCTH YYEHOTO;

3) 5CTETUYECKOr0 BOCITIUTAHHUS:

BOCIIPHSITHE 3CTETHUECKMX KadyecTB (PU3NYECKOM HAyKH: €€ TapMOHHYHOI'O TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) NEHHOCTH HAYYHOT'O MMO3HAHHUS:

OCO3HAHWE IEHHOCTH (PU3MUECKOW HAyKW KaK MOIIHOTO WHCTPYMEHTA IO3HAHHS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTHUM, BAXKHEUIIIEH COCTABISAIONIEH KYIbTYPHI;

pa3BUTHE HAYYHOM JF0003HATENFHOCTH, HHTEPECA K UCCIIE0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHUsI KyJIbTYpPhI 3J0POBbS K IMOIIMOHAIBLHOI'O OJ1ar ONONTyYHsI:

OCO3HAHUE LIEHHOCTU Oe30MacHOro obpa3a >KU3HHM B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BaXXHOCTU TMpaBWI OE30MacHOrO0 TOBEJACHHUS Ha TPAHCIOPTE, Ha JIOpOrax, c
AIIEKTPUUYECKUM U TETIJIOBBIM 000pYIOBaHUEM B IOMALTHHUX YCIIOBHSIX;

c(hOpMHPOBAHHOCTh HAaBBIKA pedIeKCHH, MPU3HAHKE CBOETO IpaBa Ha OMIMOKY M TaKOro
e MpaBa y JPyroro 4eI0BeKa;

6) TpyAOBOTO BOCIIUTAHUS:

7) akTUBHOE y4acTHE B PCLICHUM MPAKTUYECKHX 3a/1a4 (B paMKax CEMbH,
0o0pa3oBaTenbHOM  OpraHM3allMK, HACEJICHHOr0 IYHKTa, POJHOTO  Kpas)
TEXHOJIOTHYECKON M COIMAIIbHON HAMpPaBJIEHHOCTH, TPEOYIOUIUX B TOM YHCIE U
bu3znyecKuXx 3HaAHUI;

MHTEpEC K MPAKTHUECKOMY U3YUYEHHIO podeccrii, CBA3aHHBIX C (PU3UKOIL;

8) 3KOJIOrMYecKOro BOCIIUTAHHUS:

OpHEHTAllMsT Ha TpHUMEHEHHWe (QHU3UYECKUX 3HAHUU Ui pelIeHUs 3a7a4 B OO0JIACTH
OKpY’Karolel cpefpl, MIAHUPOBAHUS MOCTYIKOB M OIEHKH MX BO3MOMKHBIX MOCIEACTBUN IS
OKpY’Karollen Cpeibl;

OCO3HaHHE TI00aTHHOr0 XapaKkTepa SKOJIOTMIECKUX MPOOIIEM U ITYTEH MX pelIeHUs;

9) aganTanuu K U3MEHSFOIIMMCS YCIIOBUSAM COLMAILHON M IPUPOTHOMN CpeIbl:

MOTPEOHOCTh BO B3aUMOJCHCTBUU TMPH BBINOJHEHWU HCCIEIOBAHUNW U MPOEKTOB
(hU3HYECKOI HANIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JAPYTUX;

MIOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO e TeNIbHOCTD;

nOoTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWUW, B TOM uucie (OPMYyIHUpPOBATH WIACH,
TTOHSITHSI, TUTIOTE3bI O PU3UUYECKUX 00BEKTAX U SIBICHHUSIX;

0co3HaHuE /1e(pUIIUTOB COOCTBEHHBIX 3HAHUI 1 KOMIETEHTHOCTEW B 00JaCTH (PU3UKH;

IUIAHUPOBAHKUE CBOETO PAa3BUTHS B MPUOOPETEHNUH HOBBIX (PM3NYECKUX 3HAHMUIA;

CTPEMJICHHE aHATN3UPOBATh U BBISIBJISTH B3aUMOCBSI3H MPUPOIBI, OOIIECTBA M YKOHOMUKH,
B TOM YHCIIE C HCIIOJIh30BaHNEM (PH3MUECKUX 3HAHUM;

OLIEHKAa CBOMX JEHCTBUI € y4€TOM BIUSHUS Ha OKPYXAIONIYI0 Cpeay, BO3MOXKHBIX
IJI00aJTbHBIX MOCIEACTBUH.

B pesynapraTte wum3ydeHuss (uU3MKM HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUS Y
oOyuatomerocsi OyayT chOpMHpOBaHBI  MeETaNpeAMETHbIE  Pe3yabTaThl, BKIIOYAIOIINE
MO3HABATENIbHBIC YHUBEpCAIbHBIC Yy4YeOHbIE JACUCTBHUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC
yaeOHbIe ACUCTBHSI, PETYJISATUBHBIC YHUBEPCATLHBIC YUCOHBIC JCHCTBHS.

OBnaznenue yHuBEpCATbHBIMU Y4€OHBIMU MTO3HABATEIBHBIMU JACUCTBUSIMU:

1) 6a30BbIC JIOTHYECCKUE JACHCTBUSA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH 0OBEKTOB (SIBJICHHIA);
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YCTaHaBJIMBATh CYLIECTBEHHBIA MPHU3HAK KJIACCU(PUKALMK, OCHOBaHMs A 0000IIeHus U
CpaBHEHMS;

BBISIBJIATh 3aKOHOMEPHOCTH M TIPOTHUBOpEUYMs B paccMaTpuBaeMbIX (DakTax, MaHHBIX U
HAOJIOICHUSX, OTHOCSIINXCS K (PU3MUECKUM SIBIICHHSIM;

BBISIBJIATh TNPUYMHHO-CJIEJICTBEHHbIE CBSI3U IPU HU3YYCHUHM (U3UUECKUX SBICHUH U
MPOIIECCOB, MPOBOJUTH BBIBOABI C HCIOJIB30BAaHHEM JICAYKTUBHBIX W  HMHIYKTUBHBIX
YMO3aKJIFOUEHUH, BEIIBUTATh THIIOTE3HI O B3aMMOCBSI3AX (PH3MUECKUX BEIUYHH,

CaMOCTOSITEITLHO BBIOMPATh CIOCO0 pelieHus ydeOHOW (u3nuecKkod 3amaud (CpaBHECHHE
HECKOJIbKUX BapUaHTOB pEIICHUs, BHIOOp Haubosee MOIXOMASIIEro ¢ y4ETOM CaMOCTOSTENbHO
BBIJICIICHHBIX KPUTEPHEB).

2) 6a30BbBIE UCCIIEI0BATEIBLCKUE ICUCTBUS:

MCIOJIb30BaTh BOIPOCH! KaK UCCIIEI0BATEIbCKII HHCTPYMEHT ITO3HAHMUS;

MPOBOJUTH 10 CAMOCTOSITEIPHO COCTABICHHOMY IIJIAHY OIBIT, HECTIOXHBIN (PU3UIECKUI
9KCIEPUMEHT, HEOOJIBILIOE UCCIIeJOBaHUE (PU3UUECKOTO SIBICHUS;

OLICHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(OPMAIUIO, IMOJYYEHHYIO B XOJe
WCCIIEIOBaHHS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENBHO (POPMYIMPOBATh 00OOLIEHUS U BBIBOABI 0 PE3yIbTaTaM MPOBEIEHHOIO
HaOJI0IEHUS, OIbITA, UCCIICI0BaHMS;

MPOTHO3MPOBATh BO3MOXKHOE JajbHEWIIEee Pa3BUTHE (PU3MUYECKHX IPOLIECCOB, a TAKKE
BBIIBUr'aTh IIPEIIOJIOKEHHS 00 UX PA3BUTHU B HOBBIX YCIIOBHUSX U KOHTEKCTAaX.

3) pabota c uH(popMaIHeii:

NPUMEHATh pa3IMYHbIE METOJbl, MHCTPYMEHTHI M 3allpoChl NpU TIOMCKE MU OTOOpe
rH(}OpMaIuy WIK JaHHBIX ¢ YYETOM IPEII0KeHHOW yueOHOoM (pru3nueckoi 3aaauu;

aHAJIM3UPOBaTh, CUCTEMATU3MPOBATH W HWHTEPHPETUPOBATH HH(POPMAIMIO Pa3IHUYHBIX
BUJIOB ¥ (JOpM IIPECTaBICHHUS;

CaMOCTOATENILHO BBIOMpAaTh ONTUMAIbHYIO (OpMYy NpeICTaBieHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pellaeMble 3a/laul HECTOKHBIMU CXEMaMHM, AuarpaMMaMy, MHOM rpadukoi u
UX KOMOUHAIHSIMU.

OBnageHne yHUBEPCATbHBIMU y4eOHBIMA KOMMYHHKATHBHBIMH JICHCTBUSMHU:

1) obmienue:

B X0/ 00CYXJIeHHs] y4eOHOr0 MaTepualia, pe3yibTaToB JabopaTOPHBIX paboT U MPOEKTOB
3aJaBaTh BOMPOCKHI IO CYIIECTBY OOCYXIaeMOH TeMbl M BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha
peleHne 3aaul U Noiep)kaHue OyiaroxxenareIbHOCTH OOIIeHNUS;

COIOCTAaBNIATh CBOM CYXKIEGHHUA C CYXKICHHUAMH JPYrMX YYaCTHHKOB JMajora,
OOHapYXHUBATh PA3INYKNE U CXOJCTBO MO3UIIUH;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJIMYHO  NPEACTaBIATh  PE3YNbTaThl  BBIMOJIHEHHOIO  (pU3MUYECKOro  OmbITa
(9KCTIepUMeHTa, UCCTIeIOBaHMSI, IPOEKTA).

2) COBMECTHaAsI IeATEITbHOCTh (COTPYIHUYECTBO):

[IOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOM M MHAMBUYAIbHOM pabOThl MpHU
pelIeHNH KOHKPETHON (PU3NUECKOM MPOoOIeMBbI;

NPUHAMATh I COBMECTHOW JIEATENBHOCTH, OpPTraHW30BHIBATH JEHCTBHA 1O €&
JOCTHXKEHHIO: PACHpPENeNsATh POIU, 00CYXIaTh MPOLECCH U pe3yabTaThl COBMECTHOM paloThI,
0000111aTh MHEHUS HECKOIbKHX YEJIOBEK;

BBITIOJIHATh CBOKO YacTh pabOThI, JOCTUTAass KAaueCTBEHHOTO pe3yJbTaTa IO CBOEMY
HaMpaBJICHUIO U KOOPIAUHUPYS CBOU JEHCTBUS C IPYTUMH WIEHAMHU KOMAH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIBHO
cOpMYIHPOBAaHHBIM YYaCTHUKAMH B3aHMMOICHCTBHSL.

OBnaaeHyne yHUBEPCAIbHBIMU YYEOHBIMU PETYISITUBHBIMU JEHCTBUSAMU:

1) camoopranu3zanusi:

BBISIBIIAT TIPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CUTYaIHsX, TPEOYIOIIUX JUIS perieHUs
(hbU3MYECKUX 3HAHUI;
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OPUEHTUPOBATbCA B paA3IMUYHBIX [OAXOAAX HPHUHATUS peUIeHud (MHIMBHUAYaJIbHOE,
MIPUHATHE PEILICHUS B IPYIIE, IPUHATUE PEIICHUH IPYIMIoif);

CaMOCTOSITENTHO COCTAaBJIATh QITOPUTM pElIeHHs] (u3MuecKod 3ajauyd WM TUIaHa
UCCIENOBaHUsI € Y4€TOM HMEIOUIMXCA PECypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHPOBaTh NpeilaraeMble BAPHAHThI PELICHUIH;

IIPOBOANTH BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

2) CaMOKOHTPOJb:

JIaBaTh OLIEHKY CUTYAIlMH U IpelaraTh iaH e€ U3MEHEHUS;

OOBSACHATh MPUUYUHBI JOCTHXKEHUS (HETOCTHIKEHHUS) PE3y/IbTaTOB JIESTEIbHOCTH, TaBaTh
OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JIESATEIBHOCTH (B TOM YHUCIIE B XOJ BBIMOJHEHHUS (U3NYECKOTO
WCCIIEIOBAaHUST MJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, M3MEHUBIIMXCS CHUTYyalui,
YCTAHOBJICHHBIX OIMIMOOK, BO3HUKIINX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTAaTa LEJU U YCIOBUSM.

3) SMOLIMOHATIBHBIN UHTEIJICKT:

CTaBUTh Ce0s Ha MECTO APYroro 4ejJoBeKa B XOJE CIopa MM JUCKYCCHU Ha HAy4YHYIO
TeMY, IOHUMaTb MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

4) mpuHsATHE ce0s U JPYTUX:

NpU3HABaTh CBOE TPAaBO Ha OMMOKY NpU peHIeHuH (U3MYeCKHX 3agad Wik B
YTBEP)KJICHUAX Ha HAy4YHbIE TEMBbI M TAKOE XK€ IIPaBO APYIroro.

IIpenmeTHbIe pe3yJbTaThl 0CBOCHHS IPOrpaMMbl 10 (pu3nke (0a30BbIil YPOBEHB)

IIpeaMeTHbIe pe3yabTaThl 0CBOEHHMS NPOrPaMMbI 0 (U3MKe K KOHIY 00y4yeHHus B 7
KJj1acce:

[IpenmeTHble pe3ynbTaThl Ha 0A30BOM YpOBHE JOJIKHBI OTpa)kaThb C(HOPMHPOBAHHOCTH Y
00yJaronmxcs yMeHHH:

MCIIOJIb30BaTh MOHATHS: (PU3NYECKHE U XUMUYECKHE BJICHUS, HAaOII01eHUEe, SKCTIEPUMEHT,
MOJIeNb, TUTIOTE3a, CIUHUIIBI (PU3NYECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUS
BemlecTBa (TBEpHOE, JKUIKOE, Ta3000pa3HOE), MeXaHWYeCKoe JIBUKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSAMOIUHEHHOE), TPACKTOpUs, paBHOACUCTBYOLIAs CHI, JAedopMalius
(ympyras, miaacTu4eckas), HEBeCOMOCTh, COOOIIAIOIINECS COCY/IBI;

paznuuath sBieHUS (quddy3us, TEIIOBOe IBUKEHUE YACTHI] BEIIECTBA, PAaBHOMEPHOE
JBUKECHHME, HEPABHOMEPHOE JBM)KEHUE, UHEPLUS, B3aUMOJAEHCTBUE TEJl, PABHOBECHUE TBEPIBIX
TEJ C 3aKPEIUIEHHOM OChIO BpallleHUs, Nepeadya AaBiIeHUs] TBEPIbIMU TEJIaMH, KUJIKOCTSIMU U
razaMi, arMocepHoe JaBlieHHE, IJaBaHUE TeJl, MPEBpAIICHUS MEXaHUYECKOH 3HEepruu) Io
ONMCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX [JaHHOE
¢busnveckoe sBICHNE;

pacro3HaBaTh MPOSABIIEHUE U3YUYEHHBIX (PU3NUECKUX SBJIEHUHN B OKPYKAIOIIEM MUPE, B TOM
yicne (pu3nveckue SBICHUS] B MPUPOAE: MPUMEPHl IBHKEHUS C PA3TUYHBIMH CKOPOCTSIMH B
JKUBOM U HEXKUBOM IIPUPOAE, IEHCTBHE CWJIBI TPEHHS B IPUPOAEC M TEXHUKE, BIMSHUE
aTMoc(epHOro JaBJI€HUS Ha JKUBOM OpraHu3M, IJIJaBaHUE PbIO, pblYard B Teli€ YeJOBeKa, IpU
3TOM TMEPEeBOAUTH MPAKTUYECKYIO 3a7adyy B y4yeOHYIO, BBIICTATH CYIIECTBEHHBIC CBOWMCTBA
(mpu3HaKu) GU3MYECKHX SIBICHUM;

OIKCHIBaTh M3Y4YEHHbIE CBOICTBA Tel W (PU3NYECKUE SIBICHUSA, HCIONb3Yys (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, IMIOTHOCTh BEIIECTBA, BPEMs, MYyTh, CKOPOCTh, CPEIHSSI CKOPOCTh,
CWJIa YIIPYroCTH, CUJIa TSYKECTH, BEC TENa, CUJIa TPEHUS, aBiIeHUE (TBEPAOro Tela, JKUIKOCTH,
rasa), BHITAJIKABAIONIAs CHJIA, MEXaHHUYecKasi paboTa, MOITHOCTh, TUIEYO CHJIbI, MOMEHT CHIIBI,
KO3 GUIIMEHT TOJE3HOro ACUCTBUS MEXaHH3MOB, KHHETHMYECKas W MOTEHIUANbHAs YHEPTHUs),
IpU ONUCAHUM TPABMIIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOJIB3YEMbIX BEIUYMH, HX
0003Ha4YeHUs U €IUHUIbl (U3UUYECKUX BEJIUYMH, HaXOOUTh (POPMYIbI, CBSI3bIBAIOIINE JAAHHYIO
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(Gu3NYeCKyr0 BEJIMYMHY C IPYTMMH BEIMYMHAMU, CTPOUTH I'papUKH M3Yy4EHHBIX 3aBUCUMOCTEN
(U3NYECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBICHUS U IMPOIECCHI, MCIONb3Ys MpaBHUiIa
CIIOXKEHHUsI CHJI (BJIOJIb OJIHOM IpsiMoit ), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumeza, IpaBUiIo
paBHOBecHsI pbryara (0J10Ka), «30J10TO€ IPAaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHUYECKOU
SHEPruM, TMpPH HTOM JIaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U 3alKChIBaTh €ro
MaTeMaTHYeCKOe BBIPAXKECHUE;

OOBACHATH (PU3MUECKHUE SBJICHMS, MPOLIECCH U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYalMil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUYNHHO-CIIECTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE M3 1—2 JTOTMYEeCcKHX IIaroB ¢ MCIOJb30BaHUEM |—2 M3y4EeHHBIX CBOICTBa
(bu3nyeckux sABICHUH, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€rHble 3amaud B -2 neiicTBUA, MCHONB3Yys 3aKOHBI U (HOPMYIIBI,
CBSI3BIBAIOIIME (M3WYECKHE BEIMYMHBI: Ha OCHOBE aHalIHW3a YCJIOBUS 3a/aud 3alHChIBATh
KpaTKoe YCIIOBHE, MOACTaBIATh (PU3NUECKUE BEIMYMHBI B (OPMYJIBI M MPOBOAUTH PACUETHI,
HaXOJUTh CIIPAaBOYHbIEC JaHHbBIE, HEOOXOAMMBIE IS PEIICHUS 33a/1a4, OLIEHUBATh PEATUCTUYHOCTD
MOJIy4eHHOU (PU3NYECKON BETMYUHBI;

pacrio3HaBaTh PoOJIEMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOLIM (GU3NIECKUX METO/0B, B
OIMCAaHUU HCCJIEIOBAHUS BBIACIATH MPOBEPSIEMOE MPEANONIOKeHUe (TMIOTe3y), paziauyaTh U
WHTEPIPETUPOBATh TONYUYEHHBIH pE3yibTaT, HaXOAWUTh OIIMOKH B XOJE OIBITA, MPOBOIUTH
BBIBOJIBI 110 €T0 PE3YJIbTATAM;

MIPOBOJUTH OMBITHI MO HAOIIOJEHNUIO (PU3NUYECKUX SBICHUN WM (U3MUECKUX CBOICTB Tel:
(dbopMynupoBaTh TMpOBEpsieMble MPEANONIOKEHUS, COOMPATh YCTAaHOBKY M3 TPEATI0KEHHOTO
000py10BaHUs, 3aIIUCHIBATH XOJ] ONbITa U (OPMYIUPOBATH BHIBO/IbI;

BBINOJIHATh TPSMbIE U3MEPEHHs] PAcCTOSIHUS, BPEMEHHM, Macchl Teia, o0bEMa, CHIIBI U
TEMIIEpaTyphl C MCIOJIB30BaHUEM aHAJOTOBBIX M LU(POBBIX MPHOOPOB, 3aITUCHIBATH MMOKa3aHUS
MPpUOOPOB C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEITHOCTH H3MEPEHUM;

IIPOBOJUTH HCCIIEOBAaHME 3aBUCHUMOCTH OJHOW (U3NYECKOM BEIMUYMHBI OT JPYro ¢
UCIOJIb30BaHUEM TPSMBIX U3MEPEHUN (3aBUCHMMOCTH MYTH PABHOMEPHO JBIDKYILLIETOCS Tela OT
BPEMEHM JBUKEHMsI Tela, CUJIbl TPEHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 00paboTKu
MIOBEPXHOCTEN TEJI M HE3aBUCHMOCTH CHJIBI TPEHHUS OT IIOLIAJANA CONPUKOCHOBEHUS TEJ, CHUJIBI
YIPYrOCTH OT YJUIMHEHUS IPYKUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyXKEHHOW 4acTH
TeNa W OT IUIOTHOCTU KHUJIKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Tejla, OT INIyOWHBI, Ha
KOTOPYIO TIOIPY’KEHO Tell0, YCIOBMH IJIaBaHMs TeJ, YCIOBMM paBHOBECHs pblyara M OJOKOB,
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOI'0 HCCIEJIO0BAaHUs, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpeHus, clenys MpeIOKEHHOMY IUIaHy, (UKCHpOBaTh pe3yibTaThl MOTYyYCHHOH
3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE IPEUIOKEHHBIX TaONUIl U rpadUKOB, MPOBOJUTH
BBIBOJIBI 10 PE3YJIbTATaM UCCIIEJOBAHMS;

MIPOBOJUTH KOCBEHHBIE M3MEPEHHs (PH3UUECKUX BEIHMUUH (TUIOTHOCTH BEIIECTBA KHIKOCTH
U TBEPAOro Tejia, CWiIa TPEHUS CKOJNbKEHUS, NaBJCHHE BO3AyXa, BBITAJIKMBAIOLIAs CHJIA,
JeCTBYIOIIas Ha MOTPYKEHHOE B JKUAKOCTh TEN0, KOAPPHUIMEHT MOIE3HOr0 ASHCTBHS MPOCTHIX
MEXaHU3MOB), CIenys MPeUIOKEHHON WHCTPYKIMM: TPU BBIOJHEHUHM H3MEpEeHHil coOupaTth
SKCIIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIYUCIIATH 3HAYEHUE UCKOMOM BETMYMHBL;

coONmoaTh MpaBWJa TEXHUKM Oe30macHOCTH Mpu  paboTe ¢ JabopaTOpPHBIM
000pyIOBaHUEM;

UMETh NPEJCTABJICHWE O MPUHLHUIAX JAEUCTBUSA NMPUOOPOB U TEXHUUECKHX YCTPOMCTB:
BECBl, TEPMOMETp, JAUHAMOMETP, COOOMIAIOIIMECS COCYIbl, OapoOMETp, pbluar, MOABMKHBIA U
HETOABIKHBIN OJI0K, HAKJIIOHHAS TUIOCKOCTh;

XapaKkTepU30BaTh MPUHLUIBI JEHCTBUSA U3YUYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C
UCIONB30BaHUEM HX ONHMCaHUs (B TOM 4HCJe: MOALIMIHUKH, YCTPOMCTBO BOJONPOBOJAA,
TUIPABIMYECKUN TIPECC, MAHOMETP, BBICOTOMEpP, IMOPLIHEBOW HACOC, apeoOMETp), HUCIONIb3Ys
3HaHUSI O CBOWCTBaX (M3MUYECKUX SIBICHUH W HEOOXoauMble (U3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;
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NPUBOAWTh TMPUMEPHl  (HAXOIUTh HWH(OpPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO
WCTIOJIb30BaHMs (PU3UYCCKUX 3HAHWN B TMOBCEIHEBHOW XHM3HH JJIsl 00CCIeYeHUs: OE30MacHOCTH
npu OOpamieHuu ¢ TpUOOpaMU U TEXHUYECKHUMH YCTPONCTBAMH, COXPAHCHHS 3I0POBbSI H
COOJTFOICHUS HOPM DKOJIOTMYECKOTO ITOBEJICHHSI B OKPYKAIOIIEH cpejie;

OCYILECTBJIATHL OTOOP HMCTOYHMKOB HH(popMaluu B HHTepHETE B COOTBETCTBHHM C
3aJJaHHBIM TTOMCKOBBIM 3allPOCOM, HAa OCHOBE HMEIOIIUXCS 3HAHUU M MYTEM CpaBHEHHUS
Pa3IMYHBIX HCTOYHHKOB BBUICIATH HWH(DOPMAIHIO, KOTOpas SBISETCS MPOTHBOPCUYUBON HITU
MOJKET OBITh HEJIOCTOBEPHOM;

WCIONB30BaTh TMPHU BBHIMOJIHEHUU YYEOHBIX 3aJlaHUil HAYYHO-TIONYJSPHYIO JUTEpaTypy
(u3HUECKOro CcolepKaHMsI, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VHTepHeT, BiIaueTh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(OpMAIMKM W3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKHE MMHCHMECHHBIE M YCTHBIC COOOIICHWS Ha OCHOBE 2—3
WCTOYHUKOB HWH(OpMAIMM, B TOM 4YHCIC NYOJWYHO IPOBOIUTH KpaTKUE COOOIICHHS O
pe3ynpTaTax MPOEKTOB WM Y4eOHBIX HCCIEIOBAaHUN, MPU STOM TPaMOTHO HCIIONB30BATh
M3YYCHHBIN MOHATUIHBINA anmapat Kypca GU3NKH, CONIPOBOKIATH BHICTYIIJICHHUE MMPE3EH TAIIUEH;

IIPH BBIMOJIHCHUN YYEOHBIX IMPOCKTOB M HCCICAOBAHHHA pacHpeeliaTh OOSI3aHHOCTH B
Tpynrne B COOTBETCTBHUU C IIOCTAaBICHHBIMU 3aJa4aMHd, CIEIUTHh 3a BBIOJHEHHEM IIJIaHa
NCUCTBUI, OIEHUBAaTh COOCTBEHHBIM BKJIQJ B JCSITEIBLHOCTh TPYIIILI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHHE OKDPYKAFOIIHX.

IIpenmeTHbIe pe3yabTaThl OCBOEHHS MPOrpPaMMbI N0 pu3MKe K KOHIy 00y4yeHHsi B 8
KJacce:

[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh COPMHUPOBAHHOCTD Y
00yyJaromuxcs yMEHH:

HCIIOJIB30BAaTh IIOHATHUA: MacCCa M pasMEpbl MOJICKYJI, TCILUIOBOC ABHIKCHUC aTOMOB M
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAJUTMYECKUE U aMOp(HbIE Tela, HACHIILCHHBIH
Y HEHACBIIICHHBIN Map, BIAKHOCTh BO3/yXa, TEMIIEPAaTypa, BHYTPEHHSS SHEPTHUs, TEIJIOBON
JBATATENb, 3JIEMEHTApPHBIM JJIEKTPUYECKUW 3apsifi, DJJEKTPUYECKOE II0JIe, IPOBOJHHUKU U
JMAIICKTPUKH, TOCTOSIHHBIH 3JICKTPUYECKHUI TOK, MAPHUTHOE I10JIE;

pas3jinuatb ABJICHUA (TeHHOBOC paclimpCHue M CXKaTrtue, TCIUIonepcaaia, TCIJIOBOC
PaBHOBECHUC, CMAUYMBAHUC, KAIIWJUIAPHBIC ABJIICHHA, HWCIHApPCHUC, KOHACHCALUA, IIJIABJICHUC,
KpUCTaUIH3alms (OTBEpJACBaHKe), KHUIICHUE, TeIrlonepeaada (TerIonpOBOJHOCTb, KOHBEKIIHS,
U3JTYYCHHE), DIICKTPU3AIMs TeJl, B3aUMOJCHCTBUE 3apsaoB, NCHCTBHS JIICKTPUYECKOrO TOKa,
KOPOTKOC 3aMbIKaHUC, B3aHMOHeﬁCTBHe MAarHuToB, HeﬁCTBHC MAarauMTHOI'O I10JI Ha ITPOBOJHUK C
TOKOM, JJICKTPOMAarHUTHAs WHIYKIUs) 110 ONMMCAHHIO MX XapaKTepHBIX CBOWCTB M Ha OCHOBE
ONBITOB, IEMOHCTPUPYIOLIHX TaHHOE (PU3UUECKOE SBIICHHE;

pacrio3HaBaTh MPOSIBICHUE H3YYCHHBIX (PU3NYECKUX SBICHUH B OKPY)KAIOLIEM MUPE, B TOM
qHucJie (1)PI3I/I'-ICCKI/Ie SABJICHUA B IIPHUPOAC: MOBEPXHOCTHOC HATAXKCHUEC U KAITUJUIAPHBIC ABJICHHA B
IpUpoJe, KPUCTAJUIBI B IIpupoe, nnydeHue CoiHIa, 3aMep3aHue BOJ0EMOB, MOPCKUE OpHU3HL,
00pa3oBaHME POCHI, TyMaHa, MHEsl, CHETa, JICKTPUICCKUE SIBICHUS B aTMOC(Epe, IIEKTPUIECTBO
’KMBBIX OPraHW3MOB, MarHUTHOE ToJe 3eMJH, Ipeid MONIOCOB, POJIb MArHUTHOTO TIOJS JUIs
KM3HU Ha 3emiie, TOJISIPHOE CUSTHHE, ITPH 3TOM IEPEBOIUTH MPAKTHYECKYIO 3aady B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKH ) (DU3UYECKUX SBIICHHIA,

OIMUCBIBATH HM3YUYCHHBIC CBOMCTBA TE€l U (1)I/I3I/I‘-ICCKI/I€ SABJICHHA, HCIIOJIB3Ys (1)I/I3I/I‘-ICCKI/I€
BEIIMYHMHBI (TEMIIepaTypa, BHYTPEHHSISI SHEPrHsl, KOJMYECTBO TEIUIOTHI, YACIbHAs TEIII0EMKOCTh
BCIICCTBA, YJACJIbHAsA TCIJIOTA IUIABJIICHUA, YACIbHAA TCIJIOTA Hap006p3.30BaHI/ISI, yYACIbHAA
TEIUIOTa CTOPAaHHS TOIUIMBA, KOI(PQPUIIMEHT TIOJIE3HOTO JICHCTBUS TEIJIOBOM MAIIWHBI,
OTHOCHUTENbHAs BIIQKHOCTh BO3JyXa, JJICKTPHUYCCKUIl 3apsi, CHIa TOKa, JIICKTPHYECKOE
HanpsDKeHHUEe, CONPOTHBIIEHUE NPOBOJHMKA, YJEIbHOE COMPOTUBJICHHE BellecTBa, pabora H
MOITHOCTBE 3JICKTPUYCCKOIO TOKa), IIpru OIMHUCAHUU IMPABUIIBHO TPAKTOBATH (1)1/13H'—ICCKI/II>1 CMBICJI
UCIIOJIb3YEMbIX BEINYNH, 0003HAUCHHUS U SIUHUIBI GU3MYECKUX BEIUYUH, HAXOOUTH (HOPMYJIbI,
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CBSI3BIBAIOIIME JAHHYIO (U3MUECKYIO BEIMYMHY C JIPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKu
W3YYEeHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUYECKHE SBICHUS U MPOLIECCHI, UCIOIb3YsI OCHOBHBIE
MOJIOKEHUS MOJICKYIISIPHO-KUHETUYECKON TEOPHH CTPOSHUS BEIIECTBA, IIPUHITUIT CYTIEPIIO3UIIUT
noJyied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsija, 3akoH Oma i ydacTka Iemnd,
3akoH Jxoynsa-JIeHma, 3ak0H COXpaHEHUsl YPHEPTUH, TIPU 3TOM YMETb (HOPMYyIUpPOBATh 3aKOH U
3aIlMCBIBATh €T0 MAaTEMaTHUECKOE BBIPAKECHUE,

OOBSICHATH (pU3MUECKHEe MPOILIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE M B KOHTEKCTE CUTYaIUil
MIPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NMPUUMHHO-CIIEICTBEHHbIE CBS3U, CTPOUTH
0o0bsicHEHHEe U3 |—2 JOrM4eckux IIaroB C HCIOJIb30BaHWEM |—2 H3y4EHHBIX CBOICTBa
(bu3nuecKuXx SIBICHUN, (PU3MUECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEI;

pemath pacu€THble 3amaud B 2-3 JeMCTBHA, MCIONB3YS 3aKOHBI U (HOPMYIIBI,
CBSI3pIBAMOIIME (M3WYECKAE BEIUYMHBL: HA OCHOBE AaHAIM3a YCJIOBHUS 3aJaud 3alHChIBaTh
KpaTKOe YCJIOBUE, BBISBJIATH HEJOCTAaTOK JAHHBIX JJISl PELICHHUS 3a7ayd, BHIOMpATh 3aKOHBI U
¢dbopmynbl, HeOOXOAUMBIE U €€ pelIeHHs, NMPOBOAUTH PAcu€Thl U CPaBHUBATh MOIYYEHHOE
3Ha4YeHHEe (PU3NUECKON BEITMYMHBI C U3BECTHBIMH JTAHHBIMH;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PELIUTh MPHU MOMOIIM (U3HUYECKUX METOJOB,
UCIONb3ysl ONHMCAaHUE MCCIENOBAHUSA, BBIACIATH IMPOBEPSIEMOE INPEANONOKEHHE, OLCHUBATh
MPAaBUIILHOCTH MOPSIIKA TPOBEACHUS HCCIIEIOBAHNUS, TIPOBOANUTE BHIBOJIBI,

MIPOBOAUTD OTBITHI IO HAOJIIOEHUIO (PU3UUECKUX SIBJICHUM WM (PU3MYECKUX CBOWCTB Tell
(kanwsipHBIE SIBICHUS, 3aBHCUMOCTb JaBJIGHHS BO3AyXa OT e€ro o0béMma, TeMIleparyphl,
CKOPOCTH TIpollecca OCTBIBAHMS W HArpeBaHMs MPH M3TyYCHHH OT I[BeTa H3JIydaromen
(Toromarome) MOBEPXHOCTH, CKOPOCTh HCIIAPEHHSI BOJABI OT TEMIIEPATyphl JKUAKOCTH W
wiomanu e€ MOBEPXHOCTH, SJCKTPU3AIMS TEJl M B3aUMOJCHCTBUE AIIEKTPUUYECKHUX 3aps/IoB,
B3aMMOJICHICTBHE TIOCTOSHHBIX MAarHUTOB, BU3yaJlU3alldsl MAarHUTHBIX TIOJIEH IMOCTOSHHBIX
MarHuTOB, JICCTBUS MAarHUTHOTO TIOJI HA TPOBOJHHK C TOKOM, CBOWMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA  JJIEKTPOABHUTATENs]  MOCTOSHHOTO  TOKa):  (opMymupoBaTh  IpOBEpsieMble
MPENONIOKEHUs, COOMpPaTh YCTAHOBKY M3 MPEUIOKEHHOTO O0OpYAOBaHUS, OIMUCHIBATH XO[
OmbITa ¥ (HOPMYITHUPOBATH BBIBOIBI;

BBITIOJHATH MPSIMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIHHON BIIAXKHOCTH BO3YyXa, CUJIBI
TOKa, HANpSOKEHUS C MCIOJIBb30BAaHHMEM aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PUIUUECKUX
BEJIMYMH, CPABHUBATh PE3YJbTaThl U3MEPEHUN C YUETOM 3aJaHHON aOCOIIOTHOM MOrPEIIHOCTH;

MPOBOJIUTh HCCJEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3NUYECKON BETMYMHBI OT JPYrod C
UCIOJNb30BaHUEM MPSIMBIX M3MEpPEHHH (3aBUCHUMOCTb CONPOTHUBICHHMS HPOBOJHHMKA OT €ro
JUTMHBI, TUTOLIAIM TIOTIEPEYHOI0 CEUCHHsI U YIEIBHOTO COIMPOTHBIICHHUS BEIIECTBA MPOBOIHUKA,
CWJIBI TOKa, MJIYILEro 4epe3 MPOBOJHUK, OT HANpPsDKEHUS Ha TMPOBOAHMKE, HCCIEIOBAHUE
MOCJIEIOBATEIbHOTO M NApajyIeIbHOTO  COSAMHEHUH  IPOBOJAHMKOB):  IUIAHUPOBATh
HCCIIEI0OBaHKUE, COOMPATh YCTAHOBKY M BBIIOJIHATh U3MEPEHUS, CIEAYS NMPEAT0KEHHOMY IUIaHYy,
(UKCUPOBATh PE3yNIbTATHl MOMYYCHHOH 3aBUCUMOCTH B BHUJE TAOIHIl ¥ TpadUKOB, TPOBOJUTH
BBIBOJIbI IO PE3YJIbTaTaM HCCIEIOBAHNUS;

MIPOBOJIUTH KOCBEHHBIE H3MEpeHHsS (U3NUYECKUX BENUYMH (yIelbHAs TEIIOEMKOCTh
BEIIECTBA, CONPOTHBJICHHE MPOBOJHUKA, pabOTa U MOIIHOCTh JJIEKTPUUYECKOrO0 TOKA):
IJIAaHUPOBATh M3MEPEHHUs, COOMpaTh AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEAysl MPEATI0oKEHHOM
WHCTPYKIIWH, U BBIYUCIIATH 3HAYEHUE BETTMUNHBL;

coOmoaTe MpaBuja TEXHUKM Oe3omacHOCTH 1pu  pabore ¢  J1abOpaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHLUIBI ACHCTBUS U3YUCHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C
HCIIOJIb30BAaHUEM HMX OMHUCAHUS (B TOM YHUCIIE: CUCTEMA OTOIUIEHHUS JOMOB, TUTPOMETp, MapoBas
TypOHMHA, aMmIepMeTp, BOJIBTMETP, CUETUUK AIEKTPUUYECKOM HHEPTUU, AJIEKTPOOCBETUTEIbHBIC
npuOOpbI, HarpeBaTeIbHBIC 3JIEKTPONPHOOPHl (IPUMEPHI), SIEKTPUUYECKUE MPEAOXPAHUTEIH,
3JIEKTPOMArHuT, 3JIEKTPOJIBUraTeNlb IOCTOSHHOIO TOKA), HMCHONB3Yys 3HAHMS O CBOICTBax
(bu3MYecKuX SIBJICHUN U HE00X0IMMbIE (PM3UIYECKUE 3aKOHOMEPHOCTH;
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pacrno3HaBaTh NPOCTbIE TEXHUUYECKHE YCTPONUCTBA U U3MEPUTENIbHbBIE TPUOOPHI IO CXeMaM
U CXEMaTUYHBIM pPHUCYHKaM (KHJIKOCTHBIA TEPMOMETpP, TEPMOC, IMCUXPOMETpP, THTPOMETD,
JIBUTATENh BHYTPEHHETO CTOPaHUsI, DJIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBI IIEKTPUUECKUX
LIeTIeH ¢ TOCTEA0BATEeIbHBIM U MapaUIeIbHBIM COCIUHEHHEM 3JIEMEHTOB, pas3iinyasi yCIOBHBIC
0003Ha4YEHHUS PJIEMEHTOB JIEKTPUUECKUX IIeTIei;

NPUBOAUTH TpPUMEpPbl  (HaXOAUTh HH(POPMAIMIO O TMpHUMEpax) NPaKTHYECKOTrO
WCIOIB30BaHUs (PU3MUECKUX 3HAHUN B NOBCETHEBHOM >KM3HM IJi oOecrieueHus: 6e30MacHOCTH
pu OOpalieHuu ¢ MpUOOpaMu U TEXHUYECKUMH YCTPONCTBaMH, COXpPaHEHHS 3I0pPOBbS U
COOJTIO/ICHUSI HOPM DKOJIOTMUYECKOTO MOBEJICHHSI B OKpYKaIoIIel cpee;

OCYIIECTBIIATh IMMOUCK WHpOpMAIK (GU3UIecKoro cojepxanus B MHTepHETE, HA OCHOBE
UMEIOIUXCSd 3HaHMM W TYyTEM CpaBHEHUS JONOJHUTENbHBIX HCTOYHUKOB  BBIIEISTH
nH(OPMALIUIO, KOTOPAs SIBJIETCS POTUBOPEUNBON UM MOKET OBITh HEIOCTOBEPHOM;

WCIOJIb30BaTh IPHU BBHINOJIHEHWH Y4YEOHBIX 3aJaHUl HAyYHO-NOMYJISIPHYIO JIUTEPATYpPy
(bu3MUecKoro cojaep)kaHusl, CIpPaBOYHbIE MaTepHallbl, pecypcbl ceTu HHTepHeT, BianeTh
npuéMaMi KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(OpMAIMKU U3 OJHOM 3HAKOBOM
CHUCTEMBI B APYIYIO;

co37aBaTh COOCTBEHHBIC TIMCBMCHHBIE W KpaTKUE YCTHBIE COOOIIeHHs, 00001mas
nH(}OpMaIMIO0 U3 HECKOIbKUX MCTOYHUKOB, B TOM YHCIE MyOJIUYHO MPEICTABISATh PE3YIbTAThI
HpOGKTHOﬁ 1501050 HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH, IIPH O3TOM TI'PaMOTHO MCIIOJIb30BATh
M3y4YEHHBIN MOHATHIHBINA anmapat Kypca (pU3uKu, COMPOBOXKIATh BHICTYIVICHUE MTPE3CHTAIINCH;

MpU BBIMOJIHEHUH YYEOHBIX TIPOEKTOB U HCCIENOBaHUN (U3MUECKUX TMPOIIECCOB
PacnpeaciisaTh O6$I3aHHOCTI/I B rpynri€ B COOTBCTCTBHUU C MOCTABJICHHBIMH 3aJa4aMu, CJIICIUTH 3a
BBIIIOJTHEHUEM IUIaHA JEHCTBUNH M KOPPEKTUPOBATh €ro, OLEHHMBATh COOCTBEHHBIN BKJIAJ B
NeSTeNbHOCTh  TPYIINbI, BBICTpAaUBaTh KOMMYHUKAaTHBHOE  B3aMMOJCWCTBHE,  MPOSIBIISS
TOTOBHOCTH pa3pemaTh KOH(IUKTHIL.

IIpenmeTHbIe pe3yJbTaThbl OCBOEHHSI POrPaMMBbI 0 (pM3HKe K KOHIY 00y4yeHHsi B 9
KJjacce:

[IpenMeTHBIC pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh C(HPOPMHUPOBAHHOCTH y
00yJaronmxcs yMeHHH:

UCIONB30BaTh IOHSATHS: CHCTeMa OTcu€Ta, MarephalbHas TOYKa, TPACKTOPHUS,
OTHOCHTEITFHOCTh MEXaHWYIECKOro ABWKCHHS, aAeopmanus (yrnpyras, IiacTHYecKas), TPCHHE,
LEHTPOCTPEMUTENIBHOE YCKOpEHHE, HEBECOMOCTh M TEPErpy3Kd, LIEHTP TAKECTHU, aOCOIIOTHO
TBEP/IOE TEIO, IIEHTP THKECTH TBEPOTO Tella, paBHOBECHE, MEXaHHUECKHUE KOJeOaHUs U BOIIHBI,
3BYK, HHPPA3BYK U YJIBTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKAJIa 3JIEKTPOMArHUTHBIX BOIH,
CBET, OJIM30PYKOCTh U JAITBHO30PKOCTh, CIIEKTPHI UCITYCKAHHS U TIOTJIOMIEHUs, anb(da-, 6eTa- u
ramMma-u3NydeHus, U30TOMBL, SAepHas YHEPreTHKA;

pa3nuyath SBJICHUS (paBHOMEPHOE H HEPaBHOMEPHOE MPSMOJIUHEHHOE IBHIKEHUE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEWHOE JIBI)KCHHE, CBOOOJHOE TaJieHHe Tell, pPaBHOMEPHOE
JIBUKEHHE T0 OKPYXXHOCTH, B3aMMOJICHCTBHE Tell, PEaKTHBHOE JBIDKEHHUE, KoleOaTenbHOe
JNBIDKEHUE (3aTyXalllMe W BBIHYXKJEHHbIE KoOJIeOaHUs), PE30HAHC, BOJHOBOE JIBHXKECHHE,
OTpaXKE€HUE 3BYKa, NPSIMOJIMHEWHOE paCIpPOCTPAHEHHE, OTPAKCHHE U TPEIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTPaKEHUE CBETa, pa3joKeHue Oenoro cBeTa B CIEKTP M CIOXKEHUE
CIEKTPATbHBIX IIBETOB, JUCIEPCHUS CBETa, €CTECTBEHHAs pPaTUOAKTHBHOCTh, BO3HHKHOBEHUE
JMHEHYATOro CHEKTpa H3JIYYCHHS) 10 OIMHMCAHUI0 WX XapaKTePHBIX CBOWCTB W Ha OCHOBE
OTBITOB, AEMOHCTPUPYIOLINX TaHHOE (PU3HUECKOE SIBJICHHE;

pacmo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUYECKUX SIBJICHUN B OKPYKAIOIIeM MUpE (B TOM
guciie (U3MYECKUE SBICHUS B MPHPOJS: NMPHWIUBEI M OTJIMBHI, JBM)KEeHUE TuTaHeT CONHEYHOM
CUCTEMbI, pPEaKTUBHOE [BUKCHHE >KMBBIX OPraHW3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMU,
3eMJIETPSCEHUEe, CEHCMHYECKHE BOJHBI, IIYHAMH, X0, IIBETa TeJN, ONTHYECKUE SIBIICHUS B
nmpupoje, OWONIOTHYeCKOe JEHCTBUE BHUAMMOIO, YIBTPAQUOIECTOBOIO W PEHTTCHOBCKOIO
W3IIy4eHUH, eCTECTBEHHBIH paJOaKTUBHBIA (OH, KOCMHYECKHE Jy4H, paJlOaKTUBHOE
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U3JIyd€HUE IPUPOIHBIX MHHEPAJIOB, ACHCTBHE PAAUOAKTHBHBIX H3Iy4CHHMM Ha OPIraHHU3M
YeJI0BEKa), IPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3aJjauy B YU€OHYIO, BBIICNATh CYILIECTBEHHbIE
CBOIiCTBA (IpU3HAKHU ) PUINIESCKUX SBICHUMN;

OIKCHIBaTh M3Y4YEHHbIE CBOICTBA Tel W (PU3NYECKUE SIBICHHUSA, HCIONb3Yys (PU3NUYECKUE
BEJIMYMHBI (CPEIHAS U MIHOBEHHAs CKOPOCTh TeJa MPU HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHUE,
NepeMeLIeHNe, NyTh, YIJIOBasg CKOPOCTb, CHUJIa TPEHUsS, CHUJAa YIPYTOCTH, CHUJa TSAXKECTH,
YCKOpeHHE CBOOOAHOIO MaJCHHs, BEC Tella, WMITYJbC Tela, UMITYJIbC CHJIbI, MEXaHHUYecKas
paboTa M MOLIHOCTb, NOTEHIMAJIbHAS HHEPrUsl TeNla, MOTHATOrO Haj MOBEPXHOCTHIO 3E€MIIH,
MOTEHLMAJIbHAsl DHEPIHs C)KAaTOM MNPYKHUHBI, KHHETHUYECKAas SHEPIUsl, INOJIHAs] MEXaHUYecKas
9HEprus, NepUoj] M 4YacToTa KojeOaHWW, JUIMHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTAa TOHA,
CKOpPOCTh CBETa, IOKa3aTelb IPEJOMJIECHUs Cpellbl), MPH ONUCAHUM IPABWIBHO TPAKTOBATh
(u3NYeCKUil CMBICT UCIONb3YEeMbIX BEJTUYMH, 0003HAYCHUS U eIUHUIIBI (PU3NUECKUX BEIHYUH,
HaXOIUTHh (OPMYIIBI, CBSI3BIBAIONINE NTAHHYIO (PU3MUYECKYIO BEIHMUMHY C JPYTUMHU BEIUYHHAMH,
CTPOUTH IPa)MKU N3Y4EHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBICHUS M IPOLECCHI, MUCMONb3Yys 3aKOH
COXPAHEHHUsl PHEPTUH, 3aKOH BCEMUPHOrO TATOTEHUS, NPUHLHUII CYNEPIO3ULINH CUJ, MPUHIIMII
otHocuTenpbHOCTH ['anmunes, 3axkoHbl HBIOTOHA, 3aKOH COXpaHEHUS HMILYJbCA, 3aKOHBI
OTPaKEHUS U IIPEJIOMJICHHUS CBETA, 3aKOHBI COXPAHEHUs 3apsSA0BOrO M MACCOBOIO YHMCEN IIPU
SJICPHBIX PEAKUUAX, MPH 3TOM (POPMYIUPOBATH 3aKOH M 3alUCHIBATh €r0 MaTeMaTH4ecKoe
BBIPAKECHHUE;

00BACHATH (pU3MUECKHE MPOLIECCH U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYaIUi
MIPaKTUKO-OpPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
0o0bsicCHEHHEe U3 2-3 JIOTMYECKHX IaroB C HCIOJIb30BAaHUEM 2—3 H3y4YEHHBIX CBOICTBa
(bu3nyeckux sABICHUH, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemars pacy€THbIE 3a7aud (OMUPAOLIMECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCHOIb3YS
3aKOHbI U (OpPMYJIbl, CBS3bIBAIOLIUE (PU3MYECKHE BEIUYMHBI: HA OCHOBE aHaliM3a YCJIOBHUS
3aJjauydl 3alUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOLIME WM H30BITOYHBIE JIaHHbIE,
BBIOMPATH 3aKOHBI M (hOPMYJIIbI, HEOOXOAMMBIE ISl peIIeHUs, TPOBOJUTH PACUEThl U OLICHUBATh
PEaTMCTUYHOCTD MOMYYSHHOTO 3HAYCHHSI (PU3MUECKON BEITMYHMHBI;

pacro3HaBaTh MpoOJIEMBbl, KOTOPbIE MOXKHO PEIINTh MPU MOMOIIU (PU3HMUECKUX METOJOB,
HCIIONb3Ysl ONMCAHME MCCIEAOBaHUsS, BBIACIATH IPOBEPAEMOE IPEIINOI0KEHUE, OLIEHUBATh
MPaBUJIBHOCTb MOPSAJKAa MPOBEACHUS MCCIIEIOBaHMS, MPOBOAUTH BBIBOJBI, WHTEPIPETUPOBATH
pe3yibTaThl HAOIIOAECHUHN U OIBITOB,;

IIPOBOJUTH OIBITHI 110 HAOMIOJCHUIO (PU3NYECKUX SBJICHUH WM (U3NYECKUX CBOMCTB TEl
(u3yuenue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXPAaHEHHUs SHEPIUH, 3aBHUCHUMOCTb IE€pUOa
KOJIOaHUH NPYKMHHOTO MasATHUKA OT MACChl I'py3a U *KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/bI MaJbIX KoJeOaHW, IPSIMOIMHEHHOE PAcIPOCTPAHEHHUE CBETa, paszokKeHHue Oeaoro
CBETa B CIIEKTP, U3yYEHUE CBONCTB U300paKeHMsI B IJIOCKOM 3€pKaje U CBOICTB M300pa’keHUs
npenMeTa B coOuparolei JIMH3e, HaOJII0IeHNE CIUIOIIHBIX U IMHEHYaThIX CIEKTPOB U3JTyUYEHHs):
CaMOCTOSITENILHO COOMpaTh YCTAHOBKY M3 M30BITOYHOr0 Habopa 000py10BaHUs, OIUCHIBATh X0/
OIIBITA M €0 Pe3yNIbTaThl, (POPMYITUPOBATH BHIBOJIBI;

[IPOBOAUTH IPH HEOOXOJAMMOCTH CEpPHUI0 MPSMBIX H3MEpPEHUH, ONpenenss cpeaHee
3Ha4YeHUE U3MepsieMOoil BelMuuHbI ((POKYCHOE paccTOssHUE COOMparoIiel IMH3bI), 000CHOBBIBATH
BBIOOp criocoba u3MepeHus (M3MEpPUTEIBHOr0 Mprodopa);

IIPOBOJUTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIUYMH C MCIOJIb30BAHUEM
IpPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IYTH OT BPEMEHHU IpPHU PaBHOYCKOPEHHOM JIBHUIKEHHM 0e3
HAyaJIbHOM CKOPOCTH, MEpHUoja KoleOaHWH MaTeMaTH4eCKOro MasTHUKAa OT JUIMHBI HHTH,
3aBUCHMOCTH yTjia OTPa)XCHUsI CBETa OT YIJia MaJeHus U yrja MpeJoMIICHUs OT yIJia NaJeHUs):
IUTAHUPOBAaTh UCCIIEJOBAHUE, CAMOCTOATEIBHO COOMpATh YCTaHOBKY, (PMKCUPOBATh PE3yIbTaThl
MOJyYeHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHAE TAOMUI] W TrpadUKOB, MPOBOJIUTH
BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEIOBAHMS;
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IIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYUH (CPEHssA CKOPOCTh U YCKOPEHUE
TeJla TPU PABHOYCKOPEHHOM JBMKEHHM, YCKOpPEHHE CBOOOJHOIO TMaJeHUs, KECTKOCTh
NPYXUHBI, KO3()PUIUEHT TPEHHUs CKOJIIbXKEHUS, MEXaHu4eckasi padoTa U MOIIHOCTb, YacTOTa U
nepuoa  KojeOaHW MaTeMaTH4eCKOro W MPYKMHHOTO MAasTHUKOB, ONTHYECKas CHUIIa
cobuparomieli  JMH3bI, PAJUOAKTHBHBIA  (OH): MIaHUPOBAaTh HW3MEPEHUs, coOuparhb
9KCIIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIIIOJIHATH U3MEPEHMUSI, CIENYsI IPEAJI0KEHHON MHCTPYKIIUH,
BBIYMCIISITh 3HAYCHHUE BEJIMYMHBI U aHAIU3UPOBATH MOIYYEHHBIE PE3YIbTaThl C YYETOM 3a/laHHOM
MOTPEIIHOCTH U3MEPEHUN;

coOmoaTh MpaBWJa TEXHUKM Oe30macHOCTH Mpu  paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

pas3nyaTh OCHOBHBIE NIPU3HAKM M3YYEHHBIX (PM3NYECKHX MOJAEJEH: MaTepralbHas TOUKa,
abCOIOTHO TBEPOE TENI0, TOUSUHBIH HCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TNIAHETapHAas MOJIENb
aToMa, HYKJIOHHAsI MOZIENIb aTOMHOT O $1/1pa;

XapaKTepU30BaTh MPUHLUIBI ACHCTBUS U3yYEHHBIX PUOOPOB U TEXHUUECKUX YCTPOICTB ¢
UCIONBb30BaHUEM UX OMHMCaHUs (B TOM YMCIE: CHUAOMETp, JaTYMKH TOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, pakeTa, dXOJOT, OYKH, IMEepUCKom, QoToanmapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOII, J103UMETp, Kamepa BuibcoHa), ucnonb3ys 3HAHHA O CBOMCTBAaxX (PU3MYECKHX
SBJICHUH 1 HEOOXOMMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl M CXEMATUYHBIE PUCYHKH M3YyYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX ~ NPUOOPOB M TEXHOJOTMYECKHX  IIPOLIECCOB P PpELICHUHU
y4eOHO-TIPAKTUYECKUX 3ajjay, ONTHUYECKHE CXEMbI AJISI MOCTPOCHMSI M300pakeHUIl B ILIOCKOM
3epKajie U coOuparomiei TuH3e;

[PUBOIUTH INpUMEpbl (HaXoAuWTh HMHGPOPMAIMIO O MpUMepax) MNPaKTUYECKOro
UCIONb30BaHUs (PU3NYECKUX 3HAHUN B IOBCEHEBHOM XHM3HH s oOecriedeHus: 6e30MacHOCTH
npu oOpaiieHuu ¢ npudopaMM M TEXHHUUECKHMMM YCTPOHCTBAMH, COXPAaHEHHS 3]I0POBbS U
COOJII0/IEHNS. HOPM DKOJIOTMYECKOT 0 MOBEJICHHSI B OKpY KaroLlell cpee;

OCYLIECTBIATh NOUCK uH(popmauuu B MHTepHere, camocTosTenbHO (HopMynupys
MIOMCKOBBIN 3aIIPOC, HAXOAUTH IYTH OMpPEEeNIEHHs JOCTOBEPHOCTH MOITYYeHHON HH(POPMALUU Ha
OCHOBE UMEIOIINXCS 3HAHUH U JIOTIOTHUTEIbHBIX UICTOYHHUKOB;

UCIOJIb30BaTh MU BBINOJIHEHUH YYEOHBIX 3aJaHMil HaydyHO-IONMYJSPHYIO JINTEpaTypy,
CIIPaBOYHBIE MaTepualbl, pecypchl ceTh MHTEepHEeT, BiafeTh NpUEMaMU KOHCIEKTHPOBAHMS
TEKCTa, MpeoOpa3oBaHusl HHPOPMALIUK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3JlaBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE MH(OpMaIuu u3
HECKOJIbKUX  HCTOYHMKOB, NYOJIMYHO  NPEACTaBIATh  pe3yiabTaTbl  MPOEKTHOW WM
HCCIIEA0BATEIBCKON IEATEIBHOCTH, IIPU 3TOM I'PaMOTHO HUCIIOIb30BaTh N3yYEHHBIN TOHATUNHBIN
annapar u3y4aemoro pasjena (GU3MKUA U COIPOBOXK/ATh BBICTYIUICHHE MPE3CHTALUEH ¢ y4ETOM
0COOEHHOCTEN ayJUTOPUU O0YUAIOLIUXCS.

TemaTuyeckoe NJIaHMPOBAHUE Y4eOHOT0 npeaMeTa «DuU3uKa»
(0a30BbIi1 YPOBEHbD)

Temamuueckoe nianuposanue gvlcmpoero no cooepacanuro @OII OO0 u eHeceHvl nOO
COOMBEMCMBYIOWUMU NYHKMAMU 8 (hedepanvbHoll 00pazo8amenbHol Npozpamme OCHOBHO20
00we20 0bpazoeanusl.

PacnipesenieHne 4YacoB B TEMaTHYECKOM IUIAHMPOBAHWU 10 KaXAOH Teme Oyner
MPOMUCAaHO HAa Hayalo ydeOHOro Troja yYHuTelIeM-TPEeIMETHUKOM B «padoueil mporpamme
YUYHUTeNIs» Ha OCHOBAHWHU PACHpPEICIIEHHBIX YacOB MO y4eOHOMY TUIaHY Ha TEKYIIMHA ydeOHBIN
TOJI.

CTpykTypa TeMaTH4YeCKOro IIJIaHHPOBaHHS pabouell MporpaMMbl B COOTBETCTBHE C
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dI'OC OOQO (myskT 32.1) BKIIOYAET B ce0s1 CIENYIONINUE CTPYKTYPHBIC KOMIIOHEHTHI:

Ne Tema KomnmuecTBo 4acos, S(I)OP
/1 OTBOJMMBIX Ha
OCBOEHHE KaXKJI0M TeMbl
1. 7 xnacc Yacwvl na kasicoyio memy | Kaowcowvui yuumens-
153.3.1. @usuka wu €& pomb B [O3HAHWM|  PACNPEOensIOMCs npeoMemHuK 6 ceoell
OKpY>KaroIIero Mupa. yuumenem- paboueti npoepamme

duznka — Hayka O Mpupojie. SABIeHUs NPUPOIDL.
DusnuecKkue SABICHUSA: MEXaHHYECKHE, TEIUIOBBIE,
PIIEKTPUIECKHE, MATHUTHBIC, CBETOBEIE, 3BYKOBBIC.

OusnuecKkue BeMWYHHBL V3MepeHue (U3NUECKUX|
BennmuuH. @Dusndeckue mnpubopsl. I[lorpemHocTb
M3MepeHnit MexayHapoiHasi cucTemMa enHUIL.

Kak ¢m3uka wu [pyrue ecTecTBEHHBIE HAYKH
M3y4aloT HOpUpPOAY. EcTecTBEHHO-HayuyHBIM METO.

MO3HAHWA: HAONIOJCHUE, IIOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBIDKCHHE TIUIIOTE3, HSKCIICPHUMEHT 10
MpOBEpKE THUIOTE3, OOBSICHEHHE HaOII0IaeMOro
seernss.  Ommcanwe  (QU3WYECKUX — SBICHHH ¢

IOMOIIBIO MOJIEIEMN.

153.3.1.1. lemoHCTpaIum.

Mexaanueckue, TEIUIOBEIC,
MarHUTHBIE, CBETOBBIC SIBIICHHISL.

Omuueckue MpUOOPHl ¥ MPOIEenypa MNpPSMBIX
M3MEpEHUI aHAJIOTOBBIM U ITH(POBBIM IPHOOPOM.

153.3.1.2. JlabopaTopHbI€ paOOTHI M OTIBITHI.

Omnpenenenne LICHBI JIeTTeHUS
M3MEPUTENHHOTO TIpudopa.

M3mepenue paccTOSHUM.

Wzmeperne 00bEMa KUIKOCTH U TBEPIOTO TENA.

OmnpeneneHre pa3MepoB MaIBIX TEIl.

Nzmepenne TEeMIIepaTypHI pu TTOMOIIH
PKUIKOCTHOTO TEPMOMETpa M JaTIHKa TeMIepaTyphI.

[IpoBenenne  wccnenoBaHUS 1O TPOBEPKE
THITOTE3bI: NAIBEHOCTh TONETa IIApHKa, IYIICHHOTO
TOPH30HTANBFHO, TEM OONbIIe, YeM OOJbIle BBICOTA
MmycKa.

153.3.2. IlepBoHavasibHbIE CBEOEHUS O CTPOEHUHU
BEIICCTBA.

CtpoeHHE BemiecTBa: aTOMBI M MOICKYIBI, WX
pasMeprl.  OMBITHI, JOKa3BIBAIOMIME JUCKPETHOE
CTPOCHHE BEIIECTBA.

JBuwxenne dyactul BemectBa. CBs3b CKOPOCTH
IMBIDKEHUSI YacTHL[ ¢ TemIepaTypoil. bpoyHoBckoe
mBokenne, gup¢dy3us. BzaumopeiictBue wacTHi
BEILIECTBA: IPUTSDKEHNE U OTTAIKUBAHHE.

ArperaTtHple COCTOSIHHMSI ~ BELIECTBA: CTPOEHHE
ra30B, >KUAKOCTEH W TBEPABIX (KPUCTAJUIMYECKHX)
men. B3auMmocBs3p MeXIy CBOMCTBAaMH BEILECTB B
[pasHbIX arperaTHbIX COCTOSTHHSIX u uX|
ATOMHO-MOJIEKYJSIDHBIM ~ cTpoeHHeM. (Oco0eHHOCTH|
arperaTHbIX COCTOSTHUM BOJIBI.

153.3.2.1. lemoHCTpauu.

HabnroneHne OpOyHOBCKOT'O IBUKCHHS.

Habnronenue muddysun.

HaGmonenue SIBJICHUH, 00BACHAIOITUXCS
MPUTSHKEHUEM HIIH OTTaJIKUBAaHUEM YacCTHI] BEIIECTBA.

153.3.2.2. JlabopaTopHbIe paOOTHI M OTIBITHI.

OneHka amaMeTpa aTtoMa METOIOM psioB  (C

JNEKTPUYIECKHE,

IIKaJbl

MCTIONB30BaHueM (ororpaduii).

npeoOMemHUKOM 6
3a8ucumocmu om
HA2py3Ku no y4ebHoMy
naany Ha mexkywui
yuebHblil 200 6 paboyeli
npoepamme yuumens

VKA3vl8aem 8 OAHHOM
pazoene 603MOJCHOE
Ucnonv306anue
YUeOHO-MemoOUeCcKUx
Mamepuanos
(myrbmumeOoutinvle
npospammbl,
9IeKMPOHHbLE YUeOHUKU U
3a0aUHUKU, INEKMPOHHbLE
oubauomexu,
BUpMYanbHble
nabopamopuu, ueposvie
npoSpammbl, KOJIEKYUl
Yugposwix
0b6pazosamenbHbix
pecypcos)
UCHONbL3YEeMbIMU OIS
00yYeHUs U BOCNUMAHUSL
PA3UYHBIX 2PYAN
noawzosameineil,
npeocmagieHHbIMU 6
NEKMPOHHOM
(yughposom) euoe u
peanusyrouumu
oudaxmuyecxue
6o3mooicnocmu UKT,
cooepaicanie KOmopuvix
coomeemcemayem
3aKOHO00amMeNbLCMaEy 00
o0bpazosanuu.
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OnbITHl 0 HAOMIOJICHUIO TEIUIOBOTO PACUIMPEHUS]
ra3oB.

OnbiTel  TIO  OOHAPYKEHHIO  JCHCTBHS  CHJY
MOJIEKYISIPHOTO IPUTSDKEHUSL.

153.3.3. JIBmxkeHue 1 B3auMOJICHCTBUE TET.

Mexanuueckoe  aBwkeHue. PaBHOmMepHOe U
HepaBHOMepHoe gaBkeHHe. Ckopocts. Cpennsis
CKOpPOCTh TP HEPAaBHOMEPHOM JBHKEHHH. Pacuér
ITyTH U BPEMEHH JIBIKCHUSL.

SIBnenue HHEpLUH. 3aKkoH HHEPLUH.
B3aumoneiicTBue Ted Kak IpUYMHA H3MEHEHUS
CKOpOCTM  JBMXeHMsT Tel. Macca Kak  Mepal
MHepTHOCTH Tena. IImoTrHocTh BemiecTBa. CBS3b
[UIOTHOCTH C KOJNHYECTBOM MOJIEKYJ B CIUHHIIC
00BEMa BEIIECTBA.

Cwia Kak XapakTepUCTHKa B3aWMOJICHCTBUA Ted.
Cuna ynpyrocta M 3akoH ['yka. M3mepeHue CHIIbI C
MOMOIIBI0 TUHAMOMETpA. SIBJICHNE TATOTEHUS M CHJIA
msokecTr. Cua TSHKECTH Ha JpYrux IUlaHeTax. Bec
rena. HeBecomocTs. CroxeHue CHil, HampaBlICHHBIX
mo oxHOW mpsaMoil. PaBHoneiictByromas cmin. Cua
TpeHusl. TpeHHe CKONBXEHHS W TPEHHE IIOKOSl.
TpeHue B IpUpoie U TEXHUKE.

153.3.3.1. lemoHCTpaIum.

Habnrogenne MeXaHNIEeCKOTO IBIKEHUS TENa.

M3mepenue CKOPOCTH MPSIMOJIMHENHOT O
ITBYDKEHUSL.

Habnroxenne siBIeHHUSI WHEPITIHL.

Habnronenune M3MEHEHHS CKOpPOCTH npu
B3aMMOJIEVCTBUH TEI.

CpaBHEHHE MaccC 110 B3aNMOACHCTBHIO TeIl.

CrnoxeHne CHIl, HApaBJIEHHBIX 110 OXHOW IPSIMOM.

153.3.3.2. JlabopaTopHbI€ paOOTHI M OTIBITHI.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS
(mapuka B JKHIKOCTH, MOJEITH JIEKTPUICCKOTO
ABTOMOOMIIS 1 TaK JIajiee).

OmnpeneneHre CcpemHEed CKOPOCTH CKOJBKEHUS
Opycka WM maprKa Mo HaKIIOHHOH IIOCKOCTH.

OmnpeneneHre IIOTHOCTH TBEPIOTO TeNa.

OnbITHI, JEMOHCTPHPYIOIIIE 3aBHCHMOCTH
[pacTsHKCHUS (medopmanum) TIPY>KUHBI oT
MPIOKEHHON CHUTBL.

OnbITE, AEMOHCTPHUPYIOIINE 3aBHCHMOCTH CHIIE]
TPeHUS CKONBXCHHS OT Beca Tella W Xapakrepa
COITPHKACAIOITIXCS TOBEPXHOCTEH.

153.3.4. [laBnenue TBEPABIX TeJ, XHUAKOCTEH W

Ta30B.
Jasrenne. CriocoObl yMEHBIICHHS U yBEIHYCHH
imaBnenus. JlaBneHue rasza. 3aBUCHMOCTb JABIEHUS
raza or o0b&Ma, Temneparypsl. [lepenaua naBieHHs
TBEPIABIMU TENAMHM, KUAKOCTIMHM M Ta3aMu. 3aKOH
[Mackans. [THeBMaTHuecKHe MAaIIWHBI. 3aBUCUMOCTD
IMaBJIeHUS )KUIKOCTH OT TIIyOuHBI. [ MapocraTnieckui
napanokc. Coobmaromnuecs cocypl. ['napasnuueckue
MEXaHU3MBI.

Atmoctepa 3emnm M armocdepHOE JaBJEHUE.
[MpuuuHBL CyIIEeCTBOBAHMS BO3IYIIHOH O0OJIOYKH
3eMITH. OmneiT Toppuuennu. N3mepenue)
aTMOC(EpHOTO JIaBJICHUSL. 3aBHCHUMOCTH
aTMOC(EpHOTO JIaBJICHHs] OT BBICOTHI HaJl ypOBHEM
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Mops. [lpubopbl uiss  u3MepeHus aTMocdepHOro
ImaBIeHUs.
JeiicTBHE )KUAKOCTH U I'a3a Ha NOIPYKEHHOE B HUX
reno. BeiTankuBaromas (apxumenoBa) cuia. 3aKOH
\Apxumena. [InaBanue ten. BosayxonnaBanue.
153.3.4.1. lemoHCcTpanuy.
3aBHCHMOCTb JJaBJICHUS ra3a OT TeMIepaTyphl.
[lepenaya naBieHUs KUAKOCTBIO U Ta30M.
Coo01aromuecs CoCyIbl.
I'uppasinyeckuil npecc.
[posiBiieHue neicTBUS aTMOCHEPHOTO TABICHUS.
3aBHCHMOCTh BBITAJIIKMBAIONICH CHJIBI OT 00BEMA
Orpy>KEHHON 4aCTHU TeJla U IUIOTHOCTH KUJKOCTH.
PaBencrBO BbITAJIKUBAIOLIEH CHJTBI BECY|
BBITECHEHHOW KM IKOCTH.
VYcimoBue  IulaBaHMs — TeN:  IUIaBaHME MY
MOTPYKEHHE Tel B 3aBUCMMOCTH OT COOTHOLICHHS
IUIOTHOCTEM TeNa U )KUAKOCTH.
153.3.4.2. JlabopaTopHbie paOOTHI U OTIBITHI.
HccnenoBanne 3aBUCHMOCTH Beca TeNa B BOJAE OT|
00bEMa TOTPYKEHHOH B )KUIKOCTh YaCTH TeJa.
Omnpenenenue BBITAJIKUBAIOIIEH CHIIBI,
IMENCTBYIOIIEH Ha TEI0, HOTPYKEHHOE B )KUIKOCTb.
IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHJIBL,
IMENCTBYIOIIEH Ha TEIO0 B AKUAKOCTH, OT MaccChl Tefa.
OmbITHI, JE€MOHCTPHUPYIOIHUE 3aBHCHMOCTh
BBITAJIKMBAIOIIEH CWJIbI, ICHCTBYIOLIEH Ha TEIO B
PKHIKOCTH, OT O00BEMa MOTPYXKEHHOH B IKUIKOCTH
YACTH TeJa U OT IIIOTHOCTH KHUIKOCTH.

Koncrpynposanue apeoMeTpa iy
KOHCTPYUPOBAaHHE JIOAKA M  ONpeAcieHue  ef
rpy3010AbEMHOCTH.

153.3.5. PaboTa 1 MOIIHOCTE. DHEPTHSL.

Mexanmndeckas padota. MOmHOCTS.

[IpocTele MexaHW3MBI: pbIYar, OJIOK, HAKIOHHA
MIOCKOCTb. Ipasmiio paBHOBeECHS phIyara.
[MpuMeHeHne mpaBwiIa paBHOBECHS pblyara K OJIOKY.
«3omoToe mpaBWIO» MexaHWKH. Ko3gh¢uiment
mone3Horo gedictBust (mamee — KIIHA) mpocTeix
MexaHn3MoB. [IpocTele MexaHM3MBI B OBITY W
TEXHHKE.

Mexannueckass ~ sHeprusi.  KuHermueckas H
MoTeHIanbHast Heprus. [IpeBpamienne oqHOro Buia
MEXaHUYECKON YHEPTUH B APYroil. 3aKOH COXpaHEHUs
PHEPTHH B MEXaHHKE.

153.3.5.1. [leMmoHcTpanuy.

[Ipumepbl MPOCTHIX MEXaHN3MOB.

153.3.5.2. JlabopaTopHbIe paOOTHI M OTIBITHIL.

Omnpenenenne  pabOTBl  CHIBL  TPEHUS  IIpH
[PABHOMEPHOM JBIXEHHM TeJla II0 T'OPU30HTAJILHOU
MOBEPXHOCTH.

HccnenoBanne yciaoBuil paBHOBECHS phlvara.

M3mepenue KIIJ] HakIOHHOM IITOCKOCTH.

W3yyeHne 3akoHa COXpaHEHUS] MEXaHHYECKOH
PHEpIUU.
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2. 8 kacc

153.4.1. TeruioBble SBIICHHUS.

OCHOBHBIE TOJIOXKEHUST
MOJIEKYJISIPHO-KUHETUYECKOM ~ TEOpUU  CTPOCHUs
BelecTBa. Macca W pas3Mepbl aTOMOB U MOJEKYIL.
OHI)ITI:I, MOATBCPKAAIOIINE OCHOBHBIC ITOJIOXKCHUS
MOJTEKYJISIPHO-KUHETUUECKON TEOPHH.

Mopnenu TBEPAOro, JKUIKOTO M ra3zoo0pa3HOro
cocrosiHui BetectBa. Kpucramueckue u amopdHbie
rena. OOBSICHEHME CBOMCTB Ta30B, JXKHUIKOCTCH U
TBEPBIX Ten Ha OCHOBE MOJIOKEHU M
MOJIEKYJISIPHO-KMHETUYECKON Teopuu. CMaunBaHue |
KalMUIIpHbIE sBJIEHUsA. TeIIoBOE pacuIMpeHue Hu
cKartue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO,
TETUIOBOTO JIBIDKEHUS YacTUIl. BHYTpEHHssI SHEprusl.
CrocoObl  M3MCHEHHs] ~ BHYTPEHHEH  DHEPIHUU:
Teruionepenaya W - CoBeplieHrne paboTel. Bwuisl
TeTUIoNepelau:  TEeIIONMPOBOJAHOCTh,  KOHBEKIHS,
M3ITydeHue.

KonunuectBo TeminoTel. YaenabHass TEMIOEMKOCTD,
BEIIECTBA. 1eII000MEH ¥ TEIIOBOE pPABHOBECHE.
YpaBHeHme TemnoBoro OanmaHca. IlmaBmenune wu
OTBEp/ICBaHIE KPUCTAUTMYECKUX BEIIECTB. Y IEIbHAs

TEeTI0Ta TUIABJICHHUS. ITapooGpazoBanue u
koHaeHcauus. Hcmapenue. Kumnenue. VYpaenbHas
TerIoTa nmapooOpa3oBaHus. 3aBHCHMOCTH)

TEMIIepaTyphl KHIIEHUSI OT aTMOC(HEPHOTO JaBIICHHUS.

BnaxnocTts BO3yXa.

OHeprust TOIUINBA. Y IebHAS TeIUIOTa CrOpaHusl.

[pununer pabotsl TeruroBeix asurateneid KI1/]
TEIIOBOTO ABUraTeNns. TeIioBble JABUTATEIH U
BalIUTa OKPYKaoLEen Cpeibl.

3aKOH COXpaHCHHWS W TPEBPAICHHS SHEPTHH B
TETUTOBBIX TIPOIIeccax.

153.4.1.1. lemoHcTpauuy.

Habnronenne OpOoyHOBCKOT'O IBHKCHHS.

Habnronenune muddy3un.

HaoOmronenue SIBIICHUU CMauuBaHUS 171
KaIUIIPHBIX SBJICHAN.

HabnroeHune TemmoBoro pacmmpeHus Tei.

W3MeHeHne naBiIeHUS ra3a Mpu U3MEHEHUH 00bEMa
W HarpeBaHUH WITH OXJIAKICHUU.

[IpaBwia u3MepeHus TeMIepaTyphl.

Bunp! Termronepenaym.

OxaKaeHue P COBEPIICHUH PAOOTHL.

HarpeBanue mpu coBepIieHHH padOTHI BHEITHHMU
CHJIaMU.

CpaBHeHUE TEITOEMKOCTEN pa3InYHbIX BELLECTB.

HaGmronenve KurmeHusl.

HaOnromeHne TOCTOSHCTBa —TeMIepaTypbl TIpH
[JIaBJICHUU.

Monenu TemIoBbIX ABUTATEICH.

153.4.1.2. JlabopaTopHble pabOTHI U OIIBITHI.

OnpITHl 1O  OOHAPYKCHHIO  JCWCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSHKEHUSL.

ONEITEI o BEIPAIIMBAHUIO KpHUCTAJIOB
[MOBApEHHOM COJIM WM caxapa.

OnbITH MO HAOIIOJCHUIO TEIUIOBOIO PACIIUPCHUS]
ra30B, JKUIKOCTEH U TBEPIBIX TeJl.
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OmnpeznencHue JaBICHUS BO3AyXa
[ITIPHLIA.
OnebITHI, JIEMOHCTPUPYIOLIUE

OXJIAK ICHUSL.
[IpoBepka rumore3sl JIMHEHHOU

TpyOKe OT TeMIeparyphl.

rejaa B pE3YJbTAaTe TCIJIONCpEaaun
BHCIITHUX CHJI.

MAJTUHIPOM.

HccnenoBanue mnpoiiecca ucnapeHus.
Onpenenenue OTHOCHUTEIHHOU

BO3IyXa.

MEKIy TeTIaMH).

Hocurenu 3NEKTPUYECKUX

COXpaHEHHUS TEKTPHIECKOT0 3apsia.

JleticTBus 3EKTPUUECKOTO TOKa
PKHIKOCTSAX M raszax.

HAIIPSKCHUC. COHpOTI/IB.HeHI/Ie

COeIMHEHNE TIPOBOTHUKOB.
JIxoyna—JIenna. OneKkTpuyeckue

KOpOTKOG 3aMBbIKaHHUC.

PICKTPUICCKOIO TOKa.

TPaHCIOPTE.

HaBJICHUA BO3AYyXa OT €T0 00néMa u HarpeBaHus HUJIHU

IUTHHBL  CTOJMOMKA JKHAIAKOCTH B TEPMOMETPHUYECKOU

HaOmronenne wu3MeHEHUs BHYTpPEHHEH O3HeEpruy

HccnenoBanue — sBIGHHS  TEIUNIOOOMEHa  IIpH
CMEILIMBAHUM XOJIOJIHOM U TOpsiu€eil BOABI.

OnpeneneHne KOIMYECTBA TEIUIOTHI, TTOTYIEHHOTO
BOIIOW NPH TEIZIOOOMEHE ¢ HATPETHIM METAUTHIECKUM|

Onpenenenne yaeabHON TEITOEMKOCTH BEIIECTBA.

OmnpeznencHue yaenbHOMN TEMIOTHI IUIABICHHS JIBIA.
153.4.2. DnexTpudeckue U MaTHUTHBIE SBICHHUS.

Onextpusanus Ten. [IBa poja 3MEKTPUYECKHX
BapsmoB. B3amMopelicTBue 3apsDKEHHBIX Tell. 3aKOH
Kymona  (3aBHCHMOCTH  CHJIBI  B3aMMOJCHCTBHSA
BapsDKEHHBIX TE OT BEIIMYMHBI 3apsIIOB M PACCTOSHHS

DJexTpraecKoe ToJe. Hampsx€HHOCTH|
prieKTpudeckoro mons. IIpuHIMI — cynmeprno3uimy
PIEKTPHYECKUX TONeH (Ha KaYeCTBEHHOM YPOBHE).

OJeMeHTapHBIH 3JeKTpudeckuil 3apsa. CrpoeHne
aTomMa. [IpOBOZHMKM ¥  OWDJICKTPUKH. 3aKOH

3J'ICKTpI/I‘ICCKI/II71 TOK. Y CIOBHSA CyHICCTBOBaHUS
PICKTPUICCKOI'O TOKA. HcTodHnKY TOCTOSIHHOTO TOKA.

XUMHYECKOE, MArHUTHOE). OJIEKTPUYECKHH TOK B
Onexrpudeckas menb. Ciiia ToKa. DIEKTPHISCKOE

'Y nenbHOE compoTHBIIeHHE BelecTBa. 3akoH Oma s
yagacTka memu. [locrmemoBaTenbHOE W TMapauIeNbHOE

Pabota 1 MOITHOCTH 3JIEKTPUUYECKOTO TOKA. 3aKOH
MOTPEOUTENN DICKTPUUYECKOH JHEpPruM B  OBITY.

TlocrosiHHbIE MAarHuThI. B3aumoneticrBue
[TOCTOSTHHBIX MarHUTOB. MarnuTtHOe rosne.
IMarautHoe mosie 3eMJIM U €ro 3HaYeHue ISl KU3HH|
Ha 3emsue. OnbiT Opcrena. MarHuTHoe —1one

PJICKTPOMAIrHUTOB B TCXHUKE. I[ef/'ICTBI/IC MAar"HuTHOI'O
MOJIA Ha IMPOBOAHUK C TOKOM. 3J'[€K’I‘p0HBI/II‘aT€J'[I)
IMMOCTOSAHHOI'O TOKa. Hcnons3oBaHue,
3J'IeKTpO,HBPIl"aT€J'Ieﬁ B TCXHUYCCKHX yc’I‘pOfICTBaX U Ha

Onbitel  @apajest. SIBIeHHE SIEKTPOMArHUTHOM
maaykuuu.  [lpaBuno JleHna. DnexTporeneparop.

B OajuioHe

3aBHUCHUMOCTD|

3aBUCUMOCTHU

u  paboTsl

BJIQXKHOCTH

3apsiJI0B.

(TeroBoe,

IIPOBOAHUKA.

Lenu 31

ITpumenenue
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CrocoObl  MOJYYCHHUS  DJICKTPHUUCCKOW  DHEPIHH.
DJICKTPOCTAHIIMM HAa BO30OHOBIIAEMBIX HMCTOYHHKAX
DHEPTHH.

153.4.2.1. leMmoHCcTpanuy.

DnexTpusaus Tej.

JBa pona AJIEKTPUYECKUX 3apsAI0B 51
B3aHMOHeﬁCTBHe 3apsHKCHHBIX TEII.

YCTpoiCTBO U AEMCTBUE NIEKTPOCKONA.

OnexTpocTaTUdecKas HHIYKITHU.

3aKOH COXpaHEHHUSI DICKTPUUECKUX 3apSI0B.

IIpoBOAHMKY U TUBIIEKTPUKH.

MO}IeJ'IPIpOBaHI/Ie CHJIOBBIX JIMHUH QJICKTPUUICCKOTO|
OIS

HcTouHMKH IOCTOSHHOTO TOKA.

JleficTBHS 3JIEKTPUUECKOr0 TOKA.

OIEeKTPHUECKUH TOK B KUAKOCTH.

T"a3oBb1it pazpsia.

M3MepeHne cuitbl TOKa aMIIepMETPOM.

M3mepenue DJIEKTPUYECKOr0 HaIpsHKEHUS|
BOJIETMETPOM.

Peocrar 1 mara3us conpOTHBIICHUH.

B3aumoneiicTBuE NOCTOSIHHBIX MAarHUTOB.

MopgenupoBanne  HEBOSMOXHOCTH  pa3ZeicHHS|
MOJTFOCOB MAarHUTA.

MopenupoBaHUE MarHUTHBIX IIOJIEH IOCTOSHHBIX
MarHUTOB.

OmnsIT Dpcrena.

MarHuTHOE T0JIe TOKa. DIeKTPOMAarHuT.

JeiicTBME MarHUTHOIO IO HA HPOBOIHUK C
TOKOM.

OJeKTpOoaBUraTeNh IIOCTOSHHOTO TOKA.

UccnenoBanue SIBJICHUS 3JIEKTPOMAarHUTHOH
MHTYKIHH.

Omnsiter @apanest.

3aBHCHMOCTh HAIpPaBICHUS WHAYKIIMOHHOTO TOKA
OT YCJIOBHUH €0 BOSHUKHOBCHHS.

DJEeKTpOreHepaTop MOCTOSHHOTO TOKA.

153.4.2.2. JlabopaTopHbIe paOOTHI M OTIBITHIL.

OnpITel 1O HAOMIOACHUIO DIICKTPH3ALUU  TeTl
WHITYKIAEH U TIPH COMPUKOCHOBECHUH.

HccnenoBanne OEWCTBHS IEKTPUYECKOrO MO HA
MPOBOTHUKH U IAIICKTPHUKH.

COopka u mpoBepka pabOTHI SJICKTPUIECKOH IIETTH
MOCTOSTHHOT'O TOKA.

W3MepeHue 1 peryupoBaHIe CHITBI TOKA.

H3MepeHne u peryianpoBaHUE HATIPSKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHIBI TOKA, UIYIIETO
uepe3 Ppe3UCTop, OT CONPOTHBICHHS pPE3UCTOpa H
HANPSDKEHUST Ha PE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOLIE 3aBUCUMOCTh
PIEKTPUYECKOTO COMPOTHUBIICHUSI MPOBOJHUKA OT €ro|
IUIMHBI,  IUIOIIAAU  [OMEPEYHOro  CEYEeHHs M|
MaTepuaa.

IIpoBepka mpaBuiia CIOXKCHHS HANPSDKCHUHA TIPH
[OCIIE€0BATEIbHOM COETUHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia [uis CWiIbl TOKa IpHU
MapajieTbHOM COeIMHEHUHU PE3UCTOPOB.

OmnpenencHre pabOTBI  3ITEKTPUUECKOTO  TOKA,
MAYIIETO Yepe3 pe3ucTop.

OrnpeneneHye MOIIHOCTA JJIEKTPUUYECKOTO TOKa,
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BBIJICJISIEMOM HAa PE3UCTOPE.

UccnenoBanne 3aBUCUMOCTU CUJIBI TOKa, UIYLIETO
Hgepes JaMIOUKy, OT HAMPsDKEHUS Ha HEH.

Omnpenenenne KI1J] narpesatens.

I/ICCHeHOBaHHe MAarduTHOIo BSaHMOZ[efICTBHH
IMMOCTOAHHBIX MAarHUTOB.

I/I3y11eHHe MAardmMTHOI o I0JIs1 ITIOCTOSHHBIX|
MArHuTOB HpI/I ux O6'I)C}II/IHCHI/II/I nu paS}IeﬂeHHI/I.

UccnenoBanue neicTBUs 3MEKTPUUECKOIO TOKA Ha
MarHUTHYIO CTPEJIKY.

OnBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI
B3aHMOHeﬁCTBHH KaTyI_HKI/I C TOKOM M Marb"surTa OT]
CUJIbI TOKA U HaHpaBJ’IeHI/ISI TOKa B KaTyIJ_IKC.

M3yueHnue nelcTBUS MarHMTHOIO TMOJNSL  Ha
MPOBOIHUK C TOKOM.

KouctpyupoBanue u H3ydeHHE paboThI

PIIEKTPOIBUTATEIS.

M3mepenue KIIJT 3JIEKTPOABUTaTEbHON
[YCTaHOBKH.

OnbITH o HCCIIEZIOBAHHIO SIBIICHILS]
PIEKTPOMAarHUTHOM WHIYKIHIH: HCCIICIOBAHHE
M3MEHEHU 3HAYCHUS u HaTpaBJICHUS
MHTYKIIMOHHOTO TOKA.

9 kyacc

153.5.1. MexaHu4ecKue SBJICHHUS.

Mexannueckoe IBWKEHHE. MarepranbHas TOUKA.
Cucrema orcuéra. OTHOCHTEIBHOCTE MEXaHUIECKOTO
InBrKEHUs. PaBHOMEpPHOE NPSMOJIIMHENHOE JABUKEHUE.
IHepaBHOMEpHOE PSIMOJIMHENHOE JIBUOKEHHE.
CpenHsAss W MrHOBEHHash CKOPOCTb Tena IIpH
HEPaBHOMEPHOM JIBHKCHHH.

VYckopeHue. PaBHOYCKOpEHHOE MpPSIMOJIMHENHOE
imBroxenne. Ceobonnoe magenne. OnelTel [anmes.

PaBHOMepHOE ABMXKEHME IO OKpYKHOCTH. Ilepuon
m dactota oOpameHus. JIuHeliHas W yrioBas
ckopoctu. LleHTpocTpeMHUTENIBHOE YCKOPEHHE.

Ilepsriii 3akon HetoToHna. Bropoii 3akon HproToHa.
Tperuit 3akoH Herotona. IlpuHuun cynepnozuuuu
CHIL.

Cuna ynpyroctu. 3akol I'yka. Cuna TpeHus: cuia
TPEHHsI CKOJBXKEHUS, CWJIa TPEHHUS TIOKOs, JpyrHe
BUJIBI TPEHHSI.

Cuna TSOXKECTH U 3aKOH BCEMHPHOIO TSATOTEHUS.
'YckopeHue cBoOOmHOrO MajeHus. [IBIKEHHE TUIaHeT
Bokpyr ConHma. IlepBas kocMuueckass CKOPOCTb.
IHeBecomMocCTb U Hieperpy3Ku.

PaBHOBecne MarepnanbHOM TOYKH. AOCOIIOTHO
TBEépaoe Teno. PaBHoBecume TBEpHOro TEma ¢
BaKpeIIEHHONM OChIO BpalleHHa. MOMEHT CHIIBL.
ILleHTp TsKECTH.

Wmnynsc tena. M3menenue mmnynbca. Mmmynbc
CHJIBI. 3aKOH COXpaHEHMsS HMITyJIbca. PeakTHBHOE
IBIDKEHUE.

Mexanuueckas padota M MoOUIHOCTb. Pabora cuin
TSOKECTH, YOPYrocTH, TpeHus. CBs3p JHEPrUu MU
pabotel. [loTeHunanpHass dHEpTHsl Tena, ITOIHSITOrO
HaJ TOBEPXHOCThIO 3eMiH. [loTeHIuanbHas sHeprus
ckaTol mpyxuHbel. Kunernueckas sneprus. Teopema
0 KUHETHYEeCKON »SHepruu. 3aKOH COXpaHEHus

MEXaHUICCKOM OHCPIUn.
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153.5.1.1. lemoHCTparum.

HaOmoneHne MeXaHUYECKOro JIBMDKEHHUS —Tella
OTHOCUTEIILHO Pa3HBIX TEN OTCYETA.

CpaBHeHue MyTel U TPaeKTOPUIl IBIXKEHUS OJTHOTQ
M TOT'O K€ TeJIa OTHOCUTEIBHO Pa3HBIX TEN OTCYETA.

H3mepenune CKOPOCTH u YCKOpPEHUs
[IPSIMOJIMHENHOTO IBUYKEHUSL.

HccnenoBanne  NPU3HAKOB — PABHOYCKOPEHHOI'O

TBHKCHISL.
HaOnronenue nBroKeHus TENIa 0 OKPYKHOCTH.
Hab6nronenue MEXaHUYECKUX SIBJICHUH,

[MPOUCXOAAIIUX B cucTeMe oTcuéra «Tenexka» npy
e€ paBHOMEPHOM M  YCKOPEHHOM  JBW)KCHUH|
OTHOCHTEIHLHO KaOuHeTa (HU3HKH.

3aBHCHMOCTh YCKOPEHHS Tella OT MAacChl Tela U
ITeCTBYIONIEH Ha HETO CHUJIBI.

HaGmronenve paBeHCTBa CHII TIPH B3aUMOJIEHCTBUN
TeIL.

M3meneHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHUMU.

Ilepenaya umnynbca npu B3aUMOACHCTBUU TEN.

[Ipeobpa3oBanust PHEPTUU TPU B3aUMOIEHCTBUN

TedI.
CoxpaneHue UMITyJIbCa  TIPH HEYNpyrom|
B3aMMOJIEVNCTBUM.
CoxpaHeHHE HMITyJIbCa TPH aOCOTIOTHO YIPYIOM
B3aMMOJIEVNCTBUM.

HabGnronenne peakTHBHOTO ABIKCHHSL.

CoxpaHeHHE  MEXaHHYECKOH  JHEPrUu  IpH
CBOOOIHOM IaICHUM.

CoxpaHeHHE  MEXaHHYECKOH  JHEPrUu  IpH
IMBIDKEHUH TeNa T0J JeHCTBHEM NPYKHHBI.

153.5.1.2. JlabopaTopHbI€ paOOTHI M OTIBITHI.

KoHcTpynpoBaHue TpakTa JUIi  pasroHa U
IMaybHEeHIIero paBHOMEPHOrO JBIDKCHHS IApHKa HIIH
TEITEKKH.

OmpeneneHue cpemHedl CKOPOCTH  CKOJBXKCHHS
Opycka WIM JABW)KCHHS INApHKa 110 HAKIOHHOMH

MIOCKOCTH.
Omnpenenenue YCKOpEHHs Tena py
[PAaBHOYCKOPEHHOM  JBIDKCHMH 110  HAKJIOHHOH
MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU MIPH
[PABHOYCKOPDEHHOM  [IBMDKEHMHM  0€3  Ha4yajabHOM
CKOPOCTH.

IIpoBepKa rUIOTE3bl: €CIU MPU PABHOYCKOPEHHOM|
MBIOKEHNH O3 HAYaIbHOU CKOPOCTH MYTH OTHOCATCS
KaKk psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLINE
[MPOMEKYTKH BPEMEHH OJTAHAKOBBI.

HccnenoBanue  3aBUCHUMOCTH  CHJIBI  TPEHHS
CKOJIBXKEHUSI OT CHJIBI HOPMAJIBHOT'O JIaBJICHHUSI.

Onpenencaue K03 GUIMCHTA TPEHUS CKOJTBKCHUSL.

Omnpenenenne KECTKOCTH NPYKHHBI.

Omnpenenenne  pabOTBl  CHIBL  TPEHUS  IIpH
[PABHOMEPHOM JIBIKEHHH Tella 110 T'OPHU30HTAJIbHOH
MOBEPXHOCTH.

Omnpenenenne pabOTBl  CHIIBL  YIPYTOCTH HIpH
noasEME Ipy3a ¢ MCHOJIB30BAHHEM HEIOABM)KHOTO U
[TOABYKHOI'O OJIOKOB.

W3yuyeHne 3akoHa COXpaHEHUs SHEPTUH.

153.5.2. Mexanudeckue KoJeOaHus v BOJTHBI.
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KonebarensHoe JIBUYKEHHE.

MOMIEPEYHBIC BOJIHBI. I[J'[I/IHa BOJIHbI H

Telne, CeCMHUYECKUE BOJIHEI.

153.5.2.1. JleMoHCTpanuy.

TSDKECTH U CHJIBI YIIPYTOCTH.
HaGmonenvne xonmebanmii Tpy3a Ha

MpY>KUHE.

[pe3oHaHca.
PacnpocTpaHeHre NPORONBHBIX U

BOJIH (Ha MOZEIHN).

MaCTOTHI.

AKyCTHYeCKH pe30HaHC.

MaTEMATUICCKOIO MasiTHHUKA.

MPY>KUHHOTO MasATHUKa

MPYKUHHOTO MasiTHUKA OT MacChl Ipys3a.

OmbITHI, JEMOHCTPHPYIOIINE
Macchl Tpy3a 1 KECTKOCTH MPY>KUHBI.

153.5.3. DIEeKTPOMArHUTHOE
PIIEKTPOMarHUTHBIE BOJTHBI.

cBeTa. BoHOBBIE CBOMCTBA CBETA.
153.5.3.1. IlemoHcTpanuy.
CBolicTBa 3J1IEKTPOMArHUTHBIX BOJIH.
Bonnosrsie cBoiicTBa cBera.

MOMOIIBI0 MOOHIBHOTO TenedoHa.
153.5.4. CBeTOBEIE SBJIEHUSL.

BEpKaJo. 3akoH OTpAaXKCHUS CBCTA.

XapaKTepUCTUKH  KoJeOaHWW: TepHuoja, dYacToTa,

aMmuiutyna.  MaremaTuueckuidi M NIPYKUHHBIN
MasITHUKH. IIpespamenue JHEPIuu Ipu
KOJIe0aTeIbHOM JIBH)KEHHH.

3aryxatomue KoJieOaHwMsI. BeiHyX/1€HHBIE

koneOanusi. Pe3oHanc. MexaHu4yeckne  BOJIHBL.
CBoiicTBa MexaHHW4YeckHX BONH. IIpomomeHbBIE U

[pactipocTpaHeHus. MexaHuueckrue BOJHBI B TBEPJIOM

3Byk. ['pomkocTh 3Byka ¥ BBICOTA TOHA.
OTtpaxkenue 3Byka. MH(GPa3ByK U ylnbTpa3BYK.

HaoOmronenne komebauuii Tl mox EHCTBUEM CHITBI

HaOmiofienne  BBIHYXKICHHBIX — KOJeOaHHH |

H36J'IIOI[6HI/IG 3aBUCUMOCTHA BBICOTBI 3BYKa OT]

153.5.2.2. JlaGopaTopHbIe paOOTHI M OTIBITHI.
OmnpeneneHne dYacTOTHl M TEepHoAa KolebaHWH

OmnpeneneHre dYacTOTHI M IepHoAa KolebaHWH

HccnenoBanme 3aBUCHMOCTH Tiepuona KolebaHUH
MOJBEIIEHHOT0 K HUTH T'Py3a OT [UTMHBI HUTH.
HccnenoBanme 3aBUCHMOCTH Tiepuona KolebaHuH

IIpoBepka HE3aBHCHMOCTH MEepHOAa KoJIeOaHMH
rpy3a, TOJIBEIICHHOI0 K HUTH, OT MacChl Tpy3a.

rnepuoaa KoJiebaHui INPY)XUHHOI'O MasATHUKA OT|

I/I3MepeHHe YCKOPCHUA CB06OI[H01"O magaCHus.

ONEeKTpOMarHUTHOE TMoJie.  DJIEKTPOMArHUTHBIE
BosiHbl. CBOMCTBa 3JIEKTpOMarHuTHBIX BoyH. llkaina
PIEKTPOMArHUTHBIX BOJIH. Hcnons3oBanue
PIIEKTPOMATrHUTHBIX BOJH JJISI COTOBOM CBSI3H.

OnexkTpoMarHuTHas npupojga cBera. CKOpPOCTH,

153.5.3.2. JIabopaTopHble pabOTHI U OIIBITHI.
W3yyeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C

JlyaeBas Mopmens cBeTa. McTouHMKM — CBeTa.
[IpsiMonuHeiHOE pacnpoCTpaHEHHE CBeTa. 3aTMEHHUS
Comunia u  Jlynel. Ortpaxenue cBera. Ilnockoe

HpeJ'IOMJ'IeHHe cBeTa. 3aKOH IPECIIOMJICHUS CBCTA.

OCHOBHEBIE

CKOpOCTh €€

HUTH W HQa

TIOTICPECYHBIX]|

3aBUCHUMOCTD|

I10JIE Hj

[OKYMEHT NMOAMWUCAH 3MEKTPOHHONM MOANMUCHIO

MYHULUMNAJIbHOE OIiI.I.I,EOEPA3OBATEan0E ABTOHOMHOE .
YYPEXXAEHME "JINLIEN N2 1 I'. HOBOTPOULIKA OPEHBYPICKOM
OBJIACTU", Tapckux HaTanbs AnekcanaposHa, JVIPEKTOP

29.10.24 14:01 (MSK)

CepTudukat 6742DA0772D01C52D236D36F5B6EAADD




OINITUYCCKHUX CBECTOBOAAX.

IMaTbHO30PKOCTb.

/Tucniepcus csera.
153.5.4.1. lemoHCcTpanuy.
OTtpaxeHue cBera.

BEIITYKJIOM 3€pKalIax.
IIpenomnienue ceera.
OnTHYECKUI CBETOBO/I.

Xom nydeit B coOuparomeit TuH3e.
Xop nydeil B pacceuBarolieu JruH3e.

TeJIECKOIIA.
Monens riaza.
Pasnoxenne 6enoro ceera B CIIEKTP.

[PA3HBIX BETOB.

CBETOBOTO JIy4a OT yIJla MaJcHHs.
B TJIOCKOM 3€pKalle.
«(BO3/TyX—CTEKIIO.
Ilonyuenue n300pakeHui c
coOMparomIei TMH3BIL.
ONTHIECKOH CHIIBI COOMPAOLIECH JIMH3HI.

HAOJTFOICHIH Yepe3 IIBETOBBIC (PHITBTPHL.
153.5.5. KBaHTOBEIC SIBIICHHA.

CIIEKTPBL.
PagmoaktuBHOCTE. Anbda-, Oera-

Snepubie peakuuu. 3aKoHbI

ComnHia u 3BE31I.

M3TY4eHUH Ha KUBBIE OPraHU3MBI.
153.5.5.1. leMoHCTpanum.

CreKTpbl N3ITy9€HHs ¥ TTOTJIOIEHHS.
CreKTpbl pa3IMuHbIX ra3oB.

[Tonuoe BHYyTpEHHEE OTpa)keHHe
Vcriosp30BaHKE MOJHOTO BHYTPEHHETO OTPa)KEHHS B

Jlunza. Xon mydeit B nmuH3e. OnTrueckas cucteMa
(boToanmapaTa, MUKpOCKONa U Teneckomna. [ya3 kak
onTHYECKas cucrema. BauzopykocTsb 7l

Pasnoxenue Oenoro cera B crnektp. ONbIThY
Herotona.  CiiokeHHE — CIIEKTPaJbHBIX

IIpsimonuHEHOE pacpOCTPaHEHUE CBETA.

ITony4yeHne M300pakeHUI B IIOCKOM, BOTHYTOM U

[Tony4uenne n300paKeHMA ¢ TTOMOIIBIO JIMH3.
[punun neiictBus oroamnmapara, MUKPOCKOTA U

ITomydenne OGenoro cBeTa INpU CIOKEHHH CBETA

153.5.4.2. JlaGopaTopHbIe paOOTHI M OTIBITHI.
UccnenoBanne 3aBHCHMOCTH  yIJIa  OTPaKeHUS]

W3yueHne XapakTepUCTUK M300pa’keHUs MPEIMETal

WccnenoBanme 3aBHCHMOCTH yria TIpEIOMIICHUS
CBETOBOI'0 Jiydya OT YyIjla NaA€HUSA Ha TPaHULEC

MTOMOIIBIO
Omnpeneneane  (GOKYCHOro  pacCTOSHHA W

OBITHI 1O PA3IO0KCHUIO Oenoro ceeTa B CIICKTP.
ONEBITH O BOCIIpUATHUIO IIBETA MPCAMETOB IIPU HX|

OmpiTel  Pesepdopna w  mmaHerapHas MOJETH
atoma. Mogens aroma bopa. HWcnyckanue u
MorjolneHue cBeta aroMoM. KBaHTHI. JIMHEH4aThIE

m3imydenns. CtpoeHue aToMHOro spa. HykioHHas
MoJenb aToMHoro siapa. M3oromnsl. PaguoakTuBHBIE
npespaieHusd. [lepuon nomypacnana aTOMHBIX JIEp.

COXpaHEHHUS
3apsiIOBOTO0 M MAacCOBOIO YHCEN. OHEprusl CBs3HU
aTOMHBIX sAnep. CBsA3p Maccel M dHepruu. Peaxuun
CHUHTe3a U JeneHus sanep. VMcToyHuku 3Hepruy

Snepnasi sHepretuka. JleHCTBUSI pajlOaKTUBHBIX|

CBCTa.

IIBETOB.

raMma-
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CrekTp Bozmopoaa.

MPOIYKTOB.

M3TydIEHUS.

H3mepenue pagroakTUBHOrO (OHa.

Habnronenue tpekor B kamepe Bubcona.
Pabora cuérunka HOHN3UPYIOMINX U3JTYYESHHUH.
Peructparus usnydeHust NpUPOAHBIX MUHEPAJIOB U

153.5.5.2. JlabopaTopHbie paOOTHI U OTIBITHI.
HaOmroneHne CIUIOMIHBIX U JIMHEHYATHIX CHEKTPOB

HccrnenoBanne  TPEKOB:  U3MEpEHUE
YAaCTHIIBI 10 TOPMO3HOMY IyTH (110 hoTorpadusm).

153.5.6. [ToBTOpHTENHHO-0000IIAOIINI MOAYIIb.

SHEpPIUu
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