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I. MNOACHUTEJIBHAS 3AIINCKA
[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOIO OOIIero oOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON TmporpamMmbl, mpeactaBieHHbIx B PI'OC 00O, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTanus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYarOmIMXCSd W OpraHu3aluio HM3y4eHHs (QU3UKU Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylibTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.
[Iporpamma no (u3mnKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTo marepuaia Mo rojiam
o0ydeHust (1Mo Kiaccam), TNpeajgaraetT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTUSA [PEIMETHOTO COJEpKaHUs U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaromnXCs.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHU METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMMbl 10 y4eOHOMY MPEIMETY.
OwusmKa ABISETCS CHCTEMOOOPa3yIOIUM Il €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouosorueii, actpoHoMuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MperocTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs] HAy4dHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOIY4YEHUS JOCTOBEPHBIX 3HAHUN O MHpE.
OpnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMUPOBAHMM €CTECTBEHHOHAYYHOH TIpaMOTHOCTH M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenune ¢u3nku Ha 0a30BOM YpOBHE IMIPEAINOJIAraeT OBJIaJCHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaTh HAy4yHbIE JOKa3aTelbCTBA IS
MOJTyYEHUs BHIBOJIOB.
[lenu wm3yuyeHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmuu npenoaaBanus ydeOHoro mpenMera «®Pusmuka» B 00pa3oBaTeNbHBIX OpPraHU3ALUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble IMPOTrpaMMbl,
yTBepxk1€HHON pemenreM Komnermn MunncreperBa npocsemenuss Poccuiickonn @enepannn
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu nzyyenus pU3NKH:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4aroIluXcs K HAyYHOMY HW3YUYEHHIO
MPUPOJIbI, PA3BUTHE UX WHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TPEACTABICHWH O HAyYHOM METOJ€ TMO3HaHUA U (HOpMHUpPOBaHHE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3Y4EHHUs] OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHUE TPEACTABICHUN O poiH (PU3UKU IJII Pa3BUTUSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaIbHON
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, TOArOTOBKA K JalibHEHIIEeMY 00yYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne STHX Ieneil mporpamMmbl 1O (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:

e puoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHUM BEILECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e [puoOpeTeHHe yMEHUH ONUChIBaTh W  OOBICHATH (PU3MUECKUE SBICHUS C
MCIOJIb30BaHUEM MOJTyYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEIIECHUS MPOCTEUIINX PACYETHBIX 3aJad C HCIIOJIb30BAaHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7ay;

e pa3BUTHE yMEHUW HAOMIOJATh MPHUPOAHBIC SIBICHUS W  BBINOJHATH  OIBITHI,
nabopaTtopHble PabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e ocBocHHE MNPUEMOB PabOThl ¢ HHpOpMAIUEil (U3MUECKOTO COJIEPKAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 U KPUTUYECKOE
OlLICHMBaHME UH(OPMALINN;

® 3HAKOMCTBO €O cepamu npodhecCHOHATBHON AEATEIHLHOCTH, CBA3AaHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOI HAYKH.

Ha u3yuenue ¢uzuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIET0 00pa30BaHUs
oTBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefIeN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

COJAEP/)KAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u e€ posb B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. Gusnyeckue SABICHUA: MEXAHUYECKUE,
TEIUIOBbIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Puszndeckue HPUOOPBHI.
[TorpemHocTs U3MepeHuil. MexayHapoaHasi CHCTEMA €IMHHLL.

Kak ¢u3uka m gpyrue ecrecTBEHHblE HayKHW M3y4aroT Npupoay. EcrecTBeHHOHay4 HBIN
METOJI TO3HaHMs: HaOJI0JeHHE, IOCTAaHOBKA HAyYHOrO BOIIPOCA, BBIJIBUKEHUE THUIIOTES,
HKCIEPUMEHT TI0 TPOBEPKE THUMNOTE3, OObsACHeHHE HalmonaemMoro spieHus. OmnucaHue
(bu3NUeCKUX SIBJICHUI C TIOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIIOBbIE, JIEKTPUUECKNE, MAaTHUTHBIE, CBETOBBIC SIBJICHHUS.

2. Owuszuyeckue MpuOOPHI U MpoLeaypa MPsIMBIX U3MEPEHHH aHAJIOrOBBIM U IU(POBHIM

npubOpoM.

Jlabopamopnwvie padbomot u onvimul.

Omnpenenenne HeHbl JeIeHUs HIKaIbl HK3MEPUTEIBLHOTO MpHoopa.
W3mepenne paccTOSTHU.

N3mepenue 06bEMa KUIKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MaJbIX TEN.

i wnNe

Wsmepenue temmeparypsl OpU TMOMOIIM >KUJKOCTHOTO TEepMOMETpa M JaT4yHKa
TEMIEPATypPHI.

6. IlpoBeneHnue wuccieqoBaHHUs MO MPOBEPKE THMIOTE3bl: NaJbHOCTh MOJIETA ILAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM 0O0JIbIIe, YeM OOJIBIIIEe BRICOTA MTyCKa.



Paszgea 2. [lepBoHayaibHbIE CBEJCHUA 0 CTPOEHHUHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JBrxxenune uactui BeniecTBa. CBS3b CKOPOCTH JIBUKEHHUS YacTULl C TEMIEPATYPOM.
bpoynoBckoe nBuxenue, Auddysus. BzanmonelicTBue dYacTUIl BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTHple COCTOSIHMS ~ BELIECTBA: CTPOEGHHME Ta30B, JKUJAKOCTEH M TBEPABIX
(kpucTayminyeckux) Tea. B3auMocBs3b MEXIy CBOMCTBaMH BEIIECTB B Pa3HbIX arperatHbIxX
COCTOSHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcoOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

JHemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO JBUKCHHUSI.

2. HaGmopenue nuddysun.

3. HaOmroneHue siBieHUN, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WU OTTAJIKMBAHUEM YacCTHI]

BELIECTBA.

Jlabopamopuwvie padbomot u onvimol.

1. OmuenHka AuamMeTpa aToMa METOAOM PsiIoB (C UcTosib3oBaHueM (hoTorpaduii).

2. OmbIThl IO HAOIOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl 10 OOHAPYKEHUIO AEUCTBUSI CUITI MOJIEKYJISIPHOTO MIPUTSKEHUS.

Pa3nen 3. /IBu:keHnne U B3auMo/ieiicTBIe TeJl.

Mexanuueckoe JBHKeHHE. PaBHOMepHOe M HepaBHOMEpHOEe JBHKeHUE. CKOpPOCTb.
CpenHsist CKOpoCTh IPY HEPABHOMEPHOM JIBH>KEHUH. Pacu€r myTu U BpeMeHU JABUKECHUSI.

SlBneHue wHepnuu. 3aKOH HHepUUHU. B3aumonenlcTBUE TeNl KAk NpPUYMHA W3MEHEHUs
CKOPOCTH JIBWKEHHUS Tela. Macca kak Mepa MHEpTHOCTH Tena. IlnotHocTh BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cwia Kak XapakTepucThka B3aumojencTBus Tten. Cunma ymnpyroctd U 3akoH ['yka.
W3mepeHne cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBieHHE TAroTeHus U cuia Tspkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec rtema. HeBecomocTs. CnojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsimoii. PaBHOzelicTBytomIas cui. Cuna TpeHus. TpeHrue CKOJbKEHUS U TPEHHUE MOKOSI.
TpeHune B npUpoie U TEXHUKE.

Hemoncmpayuu.

1. HaOmroeHue MeXxaHu4ecKoro JBUKEHHs Tena.

2. H3mepeHne CKOPOCTH NPSIMOJIMHEWHOIO IBUKEHHS.

3. HaOGmroneHue siBJICHUS HHEPITUH.

4. HabmoneHue N3MEHEHUs1 CKOPOCTH MPH B3aMMOICHCTBUH TeJl.
5. CpaBHEHHE Macc 10 B3aUMOACHCTBHIO TEII.

CrioxeHue Cuil, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnwvie padbomot u onvimel.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO MBMKEHHUS (IIApUKa B >KHIAKOCTH, MOJETH
AIIEKTPUYECKOTO aBTOMOOWJIS U TaK Janee).

2. OmpeneneHue cpemHedl CKOPOCTH CKOJBKEHHUS Opycka WIM IIapuKa M0 HAKIOHHON
MIJIOCKOCTH.

3. Omnpenenenue WIOTHOCTH TBEPIOTO TENA.

4. OnbIThl, AEMOHCTPUPYIOILINE 3aBUCUMOCTh pacTsDKeHMs (AedopManuu) NpyKUHbI OT
IIPUJIOKEHHOMN CUJIBI.



5. OneIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBXKEHHUS OT BEca Tela U
XapakTepa COIIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHbBIICHUS U YBETUUEHUA JaBieHus. [{aBienue raza. 3aBUCUMOCTb
JaBjieHus ra3a oT 00béMa, Temnepatypsl. [lepenaua naBnenuss TBEPAbIMU TeAMH, KUAKOCTIMU
u razamu. 3akoH llackans. [TneBmMarnueckue mMamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rryounbl.  [mapocratmdeckmii  mapagokc.  CooOmarommecss  cocyapl. [ mapaBiudeckue
MEXaHU3MBI.

Atmochepa 3emnm u atmocdepHoe naBieHue. [IpuyuHBI CYIIECTBOBAHUS BO3IYLTHOM
obonouku 3emmmn. Onbit Toppuyermnu. M3mepeHue atmocdepHOro naBicHHs. 3aBUCHMOCTH
atMoc(epHOro JaBJIGHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl i wu3MepeHus
aTMoc(hepHOro JaBIeHHUS.

JleiicTBHE )XKUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX Telo. BrlTankuBaromias (apXxume0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS I'a3a OT TEMIIEPaTyphl.

[lepenaya naBiaeHuUs KUIKOCTHIO U ra30M.
CooOmaromuecs cocyabl.

I'mppasnnyeckuii pecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

oV hkwNPRE

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIBI OT O00bEMa MOTPYKEHHOM 4YacTH Tela |
IJIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAJIKMBAKOILIEN CUIIBI BECY BBITECHEHHOM KUIAKOCTH.

N

8. VYcnoBue 1u1aBaHMsl TeJ: IUIABaHWE WJIM TOTPY)KEHHE Tl B 3aBHCHUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopnwvie padbomut u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJE OT 00b&Ma MOrpyKEHHOM B KMJIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAJIKUBAIOLIEH CHIIBI, JIEHCTBYIOIIEW Ha TeEJO, MOrPYKEHHOE B
HKUIKOCTb.

3. IlpoBepka HE3aBHCHMOCTH BBITAIKMBAIOUIEH CHIBI, JEHCTBYIOIIEH Ha TENO B
KUAKOCTH, OT Macchl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOUIEH CHJIBI, JIEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUIKOCTh YACTH TeJa U OT IUIOTHOCTHU
KUJKOCTH.

5. KoncrpyumpoBaHue apeomeTpa WJIM KOHCTPYHPOBAHHME JIOJKM M OIpPEIEIECHUE €€
IPY30I0ABbEMHOCTH.

Pa3pnen S. PaGora u MOIIHOCTb. DHEPIUs.

Mexannueckasi pabora. MOITHOCTb.

[TpocTbie MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBuiio paBHOBecus
pbruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KITJI mpocThix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckass sHeprus. KunHeTmyeckas W moTeHUHaIbHasi »Heprus. lIpeBpaienue
OJIHOTO BU/1a MEXaHUUYECKON 3HEPTUU B JPYTroil. 3aKOH COXPAaHEHUS DHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.



Jlabopamopnwvie padbomot u onvimol.
1. Ompenenenue paOOTHl CHUIBI TPEHUS TIPU PABHOMEPHOM [IBIDKEHUHM Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBaHue yClI0BUI paBHOBECHS pblyara.

3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. M3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU dSHEPIUH.

8 KUIACC

Pa3nes 6. TenJioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH CTPOEHHMs BelecTBa. Macca
M pa3Mepbl aTOMOB UM MOJEKyJI. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OObsICHEHHE CBOWMCTB ra3oB, )KUIKOCTEH U TBEPABIX TENl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuMBaHME M KaNWULIpHbIE siBlieHUs. TeruoBoe
paciIMpeHHe U cxKaTHe.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBMXKCHHS YacTHIIL.
Buytpennsis aHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW OJHEpPruM: TeIulonepenadya u
coBepleHre padboThl. Buapl Teronepenaun: TerIoNpOBOAHOCTh, KOHBEKIUS, H3ITYYCHHUE.

KonuuecTBo TemioThl. YenbHas TEIIOEMKOCTb BellecTBa. TemiooOMeH U TEmoBOe
paBHOBecHe. YpaBHEHHE TeruioBoro Oananca. [lmaBneHne W OoTBepAeBaHWE KPHCTALUTHYECKUX
BEleCTB. YaenbHas Termsora miuaBieHus. [lapooOpa3oBanue u konjeHcanus. lcnapenue.
Kunenue. YnaenbHas TtemnoTa mapooOpa3oBaHHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KHUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHUS.

[Tpuntmmner pabotel TemnoBbeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemmoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOWIEH CPEBI.

3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTUH B TEIUIOBBIX MPOIEcCcaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHUSI.

HaGmronenue nuddysu.

Hab6nronenue siBneHni CMauyMBaHUS U KaTUJUIAPHBIX SBJICHHM.

Habmtoienue TemnnoBoro pacimupeHus Ted.

W3menenune gasieHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIAKICHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.

Buasl Tenonepenaun.

OxJaxieHre Ipyu COBEpIICHUH paOOTHI.

WK Nk WNE

HarpeBanue npu coBepiieHr# padoThl BHEITHUMH CHUJIaMH.
. CpaBHEHHE TETUIOEMKOCTEN PA3INYHBIX BEIIECTB.

[
= O

. Habnronenne kunenus.
. HabmoieHue mocTostHCTBa TEMIIEPATYPhI PH TUIABIICHUH.
13. Mojenu TeIIOBLIX ABUTaTENCH.

[EY
N

Jlabopamopnwvie padbomot u onvimeol.

1. OnbIThI O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

2. OmbIThI IO BBIPAIIUBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM UJTH caxapa.

3. OmnbITh IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEII.



4. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh JaBJICHHUSI BO3[yXxa OT ero o0néma u
HarpeBaHus WM OXJIAKICHUS.

5. HaGmoneHue u3MeHeHUs: BHYTPEHHEH SHEPrUU Tela B pe3yjbTaTe TEIUIoNepeiayu u

paboThl BHEIIHUX CHIL

6. HccnenoBanue siBjeHHs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiueld BOJBI.

7. OmpeneneHue KOTUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TpPU TEIIOOOMEHE C

HarpeThiM METAUIMYECKUM ITUIHHAPOM.

8. OmnpexneneHue yaeabHON TEMI0EMKOCTH BEIIECTBA.

9. HccnenoBanue nporecca UCapeHHUs.

10. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.

11. Onpenenenue yaenbHOW TEIUIOTHI IJIABJICHUS JIbJA.

Pa3nen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onektpuzanusi Tenl. J[Ba poma 3JIeKTpHUUECKUX 3apsnoB. BzaumogelcTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJCHUCTBHS 3apsHKEHHBIX TEN OT BEIMYUHBI
3aps0B U PACCTOSTHUSI MEXKTY TEIaMH).

OnekTpuueckoe mnosie. Hanpspk€HHOCTD anekTpudeckoro mojs. [IpuHuun cyneprno3uiun
AIIEKTPUYECKHUX I0JIeN (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3ieKkTpuueckuil 3apsa. CrtpoeHue
atoma. [IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DNEeKTPUUECKUI TOK. YCIOBUS CYIIECTBOBAHMS JJIEKTpUUECKOro Toka. McTouHukm
MOCTOSIHHOTO TOKa. JIeMCTBHS 3JIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuiia Toka. DleKTpuueckoe HampsbkeHue. ConpoTHBIECHUE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHWE BemecTBa. 3akoH Owma s ydacTka IIemu.
[TocnenoBarenbHOE U MapAJUIETbHOE COETUHEHUE TPOBOJHUKOB.

PaboTta u MOUTHOCTH MEKTpUUECKOro Toka. 3akoH Jlxoymns—JIenna. DnexTpuueckue 1nenu
U TIOTpeOUTENH IEKTPUUIECKOM SHEpruu B ObITY. KOopoTkoe 3amMbIKaHHe.

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoOe TOJe€.
MarunuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 *KU3HU Ha 3emiie. OnbIT Dpcreaa. MarauTHoe mose
ANEKTPUUECKOro ToKa. [I[puMeHeHne 3JeKTPOMarHuToB B TeXHUKE. J/[eficTBUe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO ToKa. lcnonb3oBaHue
AJIEKTPOJIBUTATEIICH B TEXHUYECKUX YCTPOUCTBAaX U HA TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dAIEKTpOMarHUTHONM  wHAYKUMH. [lpaBuno  JleHma.
OnektporedHeparop. CrmocoObl TONYYEHHS JJIEKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpU3anus Tell.

JIBa poJia SIEKTPUYECKUX 3aps0B M B3aUMOICHCTBUE 3apsKEHHBIX TEJT.
YCTpOUCTBO U JEHCTBUE IIEKTPOCKOIIA.

DNeKTpOoCcTaTUYECKast UHTYKIIUS.

3aK0OH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

[IpoBOTHUKY M AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKY TOCTOSITHHOTO TOKA.

©END VA WN e

. JIelcTBUS AIEKTPUUECKOTO TOKA.
10 DNIEKTPUUECKHUI TOK B )KHJIKOCTH.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

I"a30BbIit pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenune 3eKTpUuYecKoro HaMpsKeHUs BOJIBTMETPOM.

Peocrat u mara3uH COpOTUBIICHUMN.

B3auMoneiicTBrE MOCTOSIHHBIX MAardHUTOB.

MoaenrpoBaHrue HEBO3MOYKHOCTH Pa3ACIICHHsI IOJTOCOB MarHuTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneiT OpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMarHmr.

JleficTBe MarHUTHOTO TIOJISI HA TPOBOJIHHUK C TOKOM.
DIIeKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

OnpiTel Dapanes.

3aBUCHUMOCTD HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBUN €r0 BOSHUKHOBEHHS.
DIIEKTPOreHEePATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimel.

1. OmnbIThl O HAOIOIEHUIO IEKTPU3ALMU TNl MHIYKIIMEH U IPH CONPUKOCHOBEHUU.

2. UccnenoBanue AeWCTBUA AIEKTPUYECKOTO MOJISI HA TPOBOJHUKHU U IUAJIEKTPUKH.

3. CoOopka u mpoBepka padbOThI AIEKTPUICCKON MU MTOCTOSTHHOTO TOKA.

4. VI3amepeHue U peryaupoBaHue CUIIbI TOKA.

5. HW3mepeHue u peryaupoBaHUe HaNpsHKEHUS.

6. HMccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HYLLETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pE3UCTOpa U HANIPSKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTb  3JEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JITMHBI, TUIOIIA U MONEPEYHOr0 CEYEHHs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHUS HANpPsDKEHUH IPHU IOCIENOBATEIBHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuiia Ui CUJIBI TOKA IPYU MApaIEIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UIYILETO YEPE3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH 3JEKTPUYECKOT0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO Yepe3 JaMIOUYKy, OT HalpsHKEHUS
Ha HEW.

13. MccnenoBaHre MarHUTHOTO B3aUMOJAEUCTBHSI TIOCTOSIHHBIX MarHUTOB.

14. I3yyeHre MAarHuTHOTO IIOJISI TOCTOSHHBIX MAarHUTOB NOpU UX OOBEAMHEHUU H
pas3JesieHun.

15. HccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPENKY.

16. OnbITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJAEUCTBUS KaTYIIKU ¢ TOKOM U
Mar"ura oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTyIIIKE.

17. V3y4yeHue AeCTBHUSI MArHUTHOTO MOJIS HA MPOBOJIHUK C TOKOM.

18. KoHcTpyrpoBaHue 1 u3yueHue padboThl AIEKTPOABUTATENS.

19. U3smepenue KIIJ] anexTpoBUraTeaIpHON YCTaHOBKH.

20. OnbITEl 110 MCCIEAOBAHUIO SIBJIEHMSI DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEI0BAaHUE
M3MEHEHUH 3HAaYEHMsI U HAIIPaBJIECHUS MHAYKIIMOHHOIO TOKa.

9 KUIACC

Pa3zgen 8. Mexannueckue siBJIcHHUA.



Mexanndeckoe nBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO [JBH)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOE nABMXKeHHE. HepaBHOMepHOe
npsiMoJuHeHoe aBMkeHue. CpenHssi U MIHOBEHHAs CKOpPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE npsMouHeliHoe nBrkenne. CBoboHoe maaeHue. OnbIThl
[Nasnes.

PaBHomepHOe ABMxkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpaimenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsoiii 3akon Herotona. Bropoii 3akon Hptorona. Tpertuit 3akon Herorona. [lpuniun
CYNEPIIO3ULUHU CHUIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUSI CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSL.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOpPEHHE CBOOOIHOrO TMaJeHUs.
JBuxenue 1uaHer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
IIEpPErpy3KH.

PaBHOBecue maTepuanbHON Touku. AGCOMOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuiibl. LleHTp TsbkecTu.

Umnynec Tena. M3meHenue umnyinbca. Mmmnynsc cuibl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun Tskectu, ynpyroct, TpeHusi. Cs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Teja, MOJHSATOrO HaJ TMOBEPXHOCTBHIO 3EMIIU.
IToTenumanpHas 3HEprus ckarou npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHH.

Hemoncmpayuu.

1. HalmoeHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX Te OTCUETA.

2. CpaBHeHME IyTE€H U TPAEGKTOPUN IBMKEHMSI OJHOTO M TOrO e Tejda OTHOCHUTEIbHO
pa3HBIX TEJI OTCUYETA.

W3mepeHne ckopocTy U YCKOPEHHUSI IPSMOJIMHENHOTO TBUKEHHUSI.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO BUKEHHUS.

HaOGnronenue 1BUKeHUs Tela 1Mo OKPYKHOCTH.

HaGnronenne MexaHMYECKUX SIBJICHUH, IPOUCXOAIMUX B cucTteMe oTcuéra «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBHO KaOuHeTa PU3UKH.

ousWw

3aBHUCUMOCTbH YCKOPEHHS T€Ia OT MAcChl Tejla M ACHCTBYIONIEH Ha HETO CUJIBI.

8. HaOmioneHue paBeHCTBA CHII IPY B3aUMOJCHCTBUU TeJl.

9. H3menenwue Beca Teia IIpU YCKOPEHHOM JBUYKEHUU.

10. IIepenaya ummyibca IIpu B3aMMOJEUCTBUH TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECHCTBUHU Tell.

12. CoxpaHeHue UMITYJIbCA IPY HEYIIPYTOM B3aUMOJEHCTBHH.

13. CoxpaHeHue UMITyJIbca IPH a0COMIOTHO YIPYTOM B3aUMOIEHCTBHH.

14. HaGnroieHNe peakTUBHOTO JBH)KEHUSI.

15. CoxpaHeHre MEXaHUYeCKOM SHEPTUU IPU CBOOOJHOM A ICHUH.

16. CoxpaHeHnE MEXaHNYECKOW SHEPTUU NIPH JIBHKEHUU TeJla MOJ AIEHCTBUEM IIPYKUHBI.

Jlabopamopnwvie padbomot u onvimul.

1. KoHcTpyMpoBaHHE TpakTa Uil pasrOHa M JAJIBHEHIIET0 PAaBHOMEPHOTO ABM)KCHHUS
LIapPUKa WIH TEIIECKKH.



2. OmpeneneHue cpeaHe CKOPOCTU CKOJBXKEHUS Opycka WM ABWKEHUS LIapuKa I10
HaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tejla MPU PAaBHOYCKOPEHHOM JIBHXKCHHHM 110 HAKJIOHHOM
IIJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. TlpoBepka rumOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JBMKCHHHM 0€3 HadallbHOU
CKOPOCTH IyTHM OTHOCSITCS KaK psJ HEUYETHBIX YHUCEJI, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHJIbI TPEHHUS CKOJIBKEHHUS OT CHJIbl HOPMAJIBHOTO
JIABJICHUSI.

7. Omnpenenenne KodPPHUIUEHTA TPEHUS CKOTBKEHHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHs MPU PABHOMEPHOM JBIDKEHUU Tela 10
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenue pabOThl CHJIBI YIPYTOCTU MPU TMOABEME TpPy3a C HCIOIb30BAaHUEM
HEIOABUKHOTO U TIOJIBIXKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEI.

KonebartenbHoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHMIi: MepHoJ, 4acToTa,

®

aMImTyna. MarematudecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHue sHeprum Ipu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue kojeOaHus. BeiHyxkaeHHble koneOaHus. PezoHanc. MexaHu4yeckre BOJIHBI.
CBolicTBa MeXaHN4YeCKUX BOJIH. [IpoiosibHBIE U OnepeyHble BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ pacripocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. [’ pomMKOCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. MIHppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. Habmronenue xonebaHuii Tel Mo JSHCTBUEM CHUITBI TSXKECTH U CHITBI YIIPYTOCTH.
2. HaGmonenue koneOaHuM rpy3a Ha HUTH U Ha IPYXKHUHE.

3. HaOGmroneHne BRIHYXICHHBIX KOJICOaHUI 1 pe30HaHca.

4. PacnpocTpaHeHUE MPOJOJIbHBIX U MONEPEUHbIX BOJIH (Ha MOJEIN).

5. HaGnroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHUH pPE30HaHC.

Jlabopamopuvie pabomul u onvimel.

1. OmnpeneneHue 4acToThl U Meproia KojaeOaHu MaTeMaTHYecKoro MasTHUKA.

2. OmpezaeneHue 4acTOThI U NEpHOa KoJeOaHUH MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IEpHOJAa KOJE€OaHWH IMOABEUIEHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

4. W ccnenoBaHue 3aBUCUMOCTH IEpHUO/A KOJEOAHUM MPYKUHHOT'O MAasgTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH TepHoJa KOJIeOaHWI Tpy3a, MOJBEMICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbITel, JEMOHCTPUPYIOIIME 33aBUCUMOCTh TMEpuojia KoleOaHWW MPYKHUHHOTO
MasiTHUKA OT MACChl TPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.

Pazgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMArHUTHbIE BOJIHbI.



DJIEKTPOMAarHuTHOE T0JIe. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHuTHBIX BOJIH. McIionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM
CBSI3H.
DnexkTpoMarHuTHas mpupojaa ceera. CKkopocTh cBeTa. BoinHoOBbIE cBOIiCTBaA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOWCTBA CBETA.
Jlabopamopuwvie pabomot u onvimeol.
1. H3ydeHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.
Pa3zgen 11. CBeToBLI€e SIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. [IpsAMosiMHENHOE pacIpOCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETa.
[Ipenomnienue cBera. 3akoH mpenomiieHus: cBeta. [lomHoe BHyTpeHHEee OTpaKeHUE CBETa.
Hcnonp30BaHKE OTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKHX CBETOBOAX.
Jlunza. Xox nydedr B nmm3ze. Omnrtuyeckas cucrema (oroamnmapara, MHUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cuctema. bin3opykocTs U 1a1bHO30PKOCTbD.
Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Cro’keHUE CIEKTPaIbHBIX IIBETOB.
Hucnepcus certa.
Hemoncmpayuu.
[IpssMonMHENHOE pacCIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cpera.
[Tony4yenue n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiieHue cBera.
OnTHYeCcKU CBETOBOI.
Xoa mydeil B cobuparoiiei JuH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tony4yenue n300paXkeHU ¢ MOMOIIBIO JIMH3.

©PND VAW

. Ilpunun neiictBus ¢oToanmapara, MUKPOCKOIA M TEJIECKOTIA.

10. Mopaens riasa.

11. Pa3znoxeHue 6enoro cBera B CIEKTP.

12. ITonyuenue Georo cBeTa Mpu CI0KEHUH CBETA PAa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimul.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPAKEHUSI CBETOBOTO Jiyda OT yIJIa MaJcHUs.
2. H3yueHue XapaKTEpUCTUK U300paKEHHs MPEAMETa B TUIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIOMIIEHUSI CBETOBOTO JIy4a OT yIJla MaJcHUs Ha
TPAHUIIE «BO3LYX—CTEKIIO».

[Tomryuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKT.

Nowus

OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB MpPU UX HAOIIOJEHHWU 4Yepe3 LIBETOBBIC
(GUIBTPBHIL.

Pa3nes 12. KBanTOBBIC SIBJICHUS.

OmnsiThl Pesepdopna n nmnanerapHas moaens aroma. Monens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanThl. JInHelHyaTble CIEKTPHI.



PamnoaktuBHOCTh. Anbda, Oeta- u ramma-uznydeHus. CTpoeHuWE aTOMHOTO sIpa.
Hyknonnass mogmens aromHoro sigpa. M3oromsl. PaapnoaxtuBHble mpeBpaineHus. Ilepuon
IoJIypacnana aTOMHBIX sJiep.

SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsA0BOT0 U MAacCOBOTO YHCE. DHEPIUs CBS3U
aToMHBIX saep. CBs3p maccel M dHepruu. Peaknuum cuHte3a u AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3N.

SInepnas sHepreTuka. JIeMCTBUA paAgMOAKTUBHBIX U3JIy4YCHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3JIy4€HUs U TOTJIOIICHHUS.

2. CnexTpsl pa3InYHbIX ra30B.

3. CuekTp BoJiOpoJa.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cu€Tunka HOHU3UPYIOUINX U3Ty4YEHUH.

Perucrpanus u3inydeHus NpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnwvie pabomot u onvimel.

1. HaOGmroneHue CIUTOMIHBIX U TMHEHYATBIX CIIEKTPOB U3ITYICHUSI.

2. HccnemoBaHue TpPEKOB: M3MEpPEHHE HSHEPIMU YACTHIBI [0 TOPMO3HOMY MyTH (IO

doTorpadusm).

3. HMsmepenue pagnoakTUBHOTO (hoHA.

IHoBTOpPHUTEIHbHO-000011IAI0 M MOYJIb.

[ToBTOpUTENEHO-0000MIAIONINI  MOAYJIb  TNpEIHA3HAYEeH Ui  CHCTeMaTHU3alud |
00001IeHHUsT IPEMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYCHUHU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY I10
¢du3uke 1151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeT.

[lpy wW3ydeHUM [NAHHOTO MOJYJS pEAIM3YIOTCS W CHCTEMATH3HPYIOTCS  BUJBI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX oOOecneumBaeTcs JOCTIDKEHHE NPEIAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yibTaToB 0OyueHUs, (OpMHUPYETCS €CTECTBEHHOHAay4yHas
IPaMOTHOCTh: OCBOCHME HAY4YHBIX METOJOB HCCIEI0BaHMs SBICHUM MPUPOIbI U TEXHUKH,
OBIIQJICHUE YMEHHSIMHU OOBSICHATh (HU3UYECKUE SIBICHUS, MPHUMEHSS TIOJyYeHHBIE 3HAHHSA,
pemaTh 3a/1a41, B TOM YHCJIE KAaUeCTBEHHBIE U DKCIIEPUMEHTAIbHBIE.

[TpuHIMNMAIBHO NEesTeIbHOCTHBIM XapakTep AJAaHHOTO pa3jielia peaau3yeTcs 3a c4ET Toro,
4TO 00y4arolrecs BhIMOIHAIOT 33aHUs, B KOTOPBIX UM IIPEJIaraercs:

Ha OCHOBE ITOJTYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKpY’KaroIed MPUPOIEC U MOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeOBaHUS (PU3MUECKUX SIBICHUM, B TOM YHCIe AT
IPOBEPKU TMIIOTE3 U MOJTYUYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAaydHBIE OCHOBHI Hamboyiee BAXKHBIX JOCTIDKEHHA COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPAKTHYECKOTO HWCIOIB30BaHUS PA3IMYHBIX HCTOYHWKOB DSHEPIHH HAa OCHOBE
3aKOHA MPEBPAIICHUS U COXPAHEHHS BCEX U3BECTHBIX BHJIOB SHEPTHH.



III. IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHA INTPOI'PAMMBI IO
®U3NUKE HA YPOBHE OCHOBHOI'O OBILIEI'O ObPA30OBAHMUSA

W3yuyenue ¢Qu3Mku Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MMIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKH HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

- MPOSIBIICHHUE MHTEepeca K UCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUICKOMN (Qu3ndeckoin
HayKW;

- ICHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSIM POCCUNUCKHUX YIEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KICHUH OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM TPUMEHEHHEM JOCTHKCHUH (PH3UKH;

- OCO3HaHHE BaKHOCTU MOPAJIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIIPHSITHE ICTCTHUECKUX KadeCTB (PM3MUYECKON HAyKH: € TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1IEHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHUE IEHHOCTH (PU3NYECKONW HAyKM KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOH JTFOO03HATEIHFHOCTH, HUHTEPECA K NCCIIEA0BATEIbCKOM JIeITeTbHOCTH;

5) dopMupoBanus KyJbTYpPbl 310POBbS M IMOIUOHAIBLHOI0 0J1ATOMOJIYYHS:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro obpasza KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH TIpaBUJ O€30MacHOTO TOBEACHUS Ha TPaAHCIOpPTE, Ha J0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- ¢c(hOpMUPOBAHHOCTHh HaBbIKAa peieKCHU, MMPU3HAHUE CBOETO MpaBa HA OIIMOKY U TaKOTO
e IIpaBa y Ipyroro 4eioBeKa;

6) TPY10BOT0 BOCIIUTAHUA:

- aKTUBHO€ Y4YacCTHE B PEIICHUU MPAKTHYECKUX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTelbHON
OpraHM3alfy, TOopoJa, Kpas) TEXHOJOTUYECKOW W COIMAIbHOW HAIMpPaBICHHOCTH,
TpeOYIONINX B TOM YUCIE U GU3MUECKUX 3HAHU;

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) 3K0JI0rM4YeCKOr0 BOCIIMTAHMS:

- OpHWEHTalMs Ha TpUMeHeHWe (U3MYECKUX 3HAHWN IS pelieHus 3amad B o0jacTu
OKpY’Kalollled Cpe/ibl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKHM WX BO3MOXHBIX IOCIIEICTBUN
JUTSL OKpYKalOIlEel Cpeibl;

- OCO3HaHHeE MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX pPelIeHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMATBHON U NPUPOAHOM Cpelbl:

- TOTpPeOHOCTP BO B3aUMOJCHCTBUU TPU BBHITIOJHEHUHU WCCIECIOBAHUA U TPOEKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

- TIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO NeSTEIbHOCTb;

- TOTpeOHOCTh B (HOPMHUPOBAHWHM HOBBIX 3HAHWW, B TOM 4YHCIE (HOPMYIHUPOBATH HIICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBJICHHUSIX;

- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;



¢ - [IJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKHUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH WU BBIABIIATH B3aMMOCBA3HU ITPUPOEI, O6H.[CCTBa H 5KOHOMUKH,

B TOM YHCJIC C UCIIOJIb30BAHUEM (1)PI3PI‘I€CKI/IX 3HaHHﬁ;

® - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYK CpeAy, BO3MOKHBIX

IJI00aJIbHBIX MTOCIIEACTBHI.
METANPEAMETHBIE PE3YJIbTATBI
B pesymbraTe oOCBOGHHMsS HTporpaMMbl 1O (U3UKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBaHusi y oOydatonierocst OyayT chopMUpoBaHbl MeTampeIMeTHBIE Pe3yJbTaThl,
BKJIIOYAIOIINE TI03HABATEIbHbIC YHHBEpCAJbHBIC YueOHBIC JCHCTBHS, KOMMYHHKATHBHBIC
YHUBEPCAIbHBIC y4eOHbIC ICUCTBHUS, PEryJSITUBHBIC YHUBEPCAIbHbBIC YUCOHBIC ICHCTBUSL.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA
ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKANU, OCHOBAHHS 151 0000IIeHNUs
Y CPaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B PaCCMATPUBAEMbIX (PaKTax, TaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M TPU H3YyYCHHH (PU3MUYECKUX SIBICHUNA W
MIPOLIECCOB, JI€NIaTh BBIBOJABI C MCIOJb30BAaHUEM JIEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOUEeHUM, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3UUECKUX BEJTHMUMH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHOW (¢u3Mueckoil 3amauu
(cpaBHEHUE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
Y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbcKue AeCTBHUA:

MCIIOJIH30BaTh BOIMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh IO CAMOCTOSTEIBHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBINA
(bU3HYEeCKUi HIKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, MOIYUYEHHYIO B XOJ€
MCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 1O  pe3yJbTaTaM
POBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIEe pa3BUTHE (PU3UUECKUX MPOIECCOB, a TAKXKE
BBIJIBUTATh MIPEOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

MPUMEHATH PAa3JIMYHbIE METO/bI, MHCTPYMEHTBI M 3alpOChl MPU TIOUCKE WU OTOOpe
uH(pOpPMAIIUU WIH JAHHBIX ¢ YUETOM MPEAoKEHHOW yueOHoM (hru3nueckoi 3a1auu;
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WHGOPMAIUIO PATUYHBIX
BUJIOB U (DOPM TpeICTaBICHMUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (GOpMy MpeacTaBieHus WHDOpMaUU U
WUTIOCTPUPOBATh pEIIaeMble 337aud HECJIOKHBIMU CXEMaMH, JuarpamMmamMi, UHOU
rpaduKol U UX KOMOMHAITUSMH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0Ji¢ OOCYXIEHHsS Y4eOHOro MmaTepualia, pe3ysbTaToB JIa0OpaTOpPHBIX pPaboOT W
IMMPOCKTOB 3aJaBaThb BOIIPOCHI IO CYLICCTBY OGCy)KII&CMOfI TCMBI U BbICKA3bIBATh UJICH,
HAIlCJICHHBIC Ha PeIlICHUE 3a/1a4¥ U MOAIep KaHnue OJIarokKenaTeIbHOCTH OOIICHHUS,



COIIOCTAaBJISITb  CBOU CYXKACHUA C CYXIACHUAMU OPYIrUX YYaCTHUKOB JAUajIora,
OOHapY>KMBATh PA3JIMUUE U CXOACTBO MO3ZUIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

HY6J'II/I‘IHO MMpEaACTaBJIATH PE3YyIbTAThL BBIITOJIHEHHOI'O (bI/I?;I/I‘-IeCKOFO OIIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

IOHUMATb W HCIIOJB30BATh IMPCHUMYIICCTBA KOMaHI[HOﬁ u HHI[HBHHyaHLHOfI paGOTbI
IpU PEIICHUU KOHKPETHOH (hr3nveckoi mpooiemsl;

NPUHUMATh LI COBMECTHOW MAEATENBHOCTH, OpPraHW30BHIBATH JEHCTBUS IO €&
JOCTHKECHUIO: PACIpENeNIATh PO, 00CYXKIaTh MPOLECCH U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh pPabOThHI, AOCTUTas KAaueCTBEHHOTO pe3yibTaTa MO CBOEMY
HaIpaBJICHHUIO U KOOPJAUHHPYSA CBOU HeﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHMBAaTh KAayeCTBO CBOEro BKJIaJa B OOMMA MPOXYKT IO KPUTEPUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3amnus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX ISl PeIICHUS
buznyeCKUX 3HAHMUIA;

OpUEHTUPOBATHCS B PA3IMUYHBIX MOAXOAAX MPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
MPUHITHE PELICHUs B TPYIIIE, MPUHATUE PEUICHHUM TPYIIOoN);

CaMOCTOSITENIbHO COCTABJISITh AJNTOPUTM pelIeHUs (U3NYECKOW 3aladd WU IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHUPOBATh MPEIJIaracMble BApUAHThI PEIICHU;

JienaTh BEIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOﬂb, IMOLMOHAJILHBLIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MIpeIaraTh IlaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) pe3yJbTaToOB JesTElIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIMXCS
CUTYallUi, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa WM JTUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpH peuleHHH (QU3UYECKUX 3aJad Wi B
YTBEPKJICHUAX Ha HAy4YHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

IMPEJIMETHBIE PE3YJIBTATDBI
K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

HUCIIOJIB30BATh IIOHSTHUA: q)HSI/I‘IeCKI/Ie N XHUMHYCCKUE ABJICHUI, Ha6J'IIOJIeHI/Ie,
AKCIEPUMEHT, MOJIENb, TUTIOTE3a, CIUHUIIBI (PU3MYECKUX BEIMYUH, aTOM, MOJEKYIa,
arperatHble COCTOSIHHSI BemiecTBa (TBEPHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHMUECKOe
IBUKEHHE  (paBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE),  TPaeKTOpPHUs,
paBHOACHCTBYOIas cwia, Aedopmanus (ympyras, IDIacCTHYECKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;



paznuyath siBreHus (audQy3us, TEIUIOBOE IBUKEHHUE YacTUI] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE NIBUJKEHUE, MHEPLUS, B3aMMOJICHCTBUE TeEJl, PABHOBECHE
TBEPABIX TEN C 3aKPEIUVIEHHOM OCBhIO BpAlleHUs, IMEpeaada JaBJICHUS TBEPIBIMU
TEJIaMH, KUAKOCTSIMH M ra3aMH, aTMOC(HEpHOE JaBJICHUE, IIJIAaBAaHUE Tell, TPEBPALLCHUS
MEXaHUYECKOM SHEpIrun) 10 ONUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (M3UUECKUX SIBICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4Mcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPhl ABHKEHHSI C Pa3IU4YHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CWIBI TPEHMsS B IPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHHUS HA JKMBOH OpraHu3M, IJIaBaHHUE DHIO,
pblYary B Teje YelOoBeKa, IPU 3TOM IEPEBOJUTH MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOIMCTBA (IIPU3HAKN) (PU3MUECKUX SBICHUM;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3HUECKUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeMs, MyTb, CKOPOCTb, CpPEIHsA
CKOpPOCTb, CWJIA YIPYIrOCTH, CHJa TSDKECTH, BEC Tella, CUjla TPEHUs, [aBICHUE
(TBépmOTO TENa, KUAKOCTH, Ta3a), BBHITAJKWBAIONIAs CHJIA, MEXaHWYecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3((QULIMEHT IO0Je3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHLUAIbHAs 3HEPrusi), IpU ONUCAHUU IPAaBUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUECHUS U €UHULIbI
(GU3NUECKUX BEIMYMH, HAXOMUTH (DOPMYIIBI, CBS3BIBAIOIINME JAHHYIO (PH3HUUECKYIO
BEIMYMHY C JPYTUMH BEJIUYMHAMM, CTPOUTH Tpa(UKH H3YYEHHBIX 3aBUCHUMOCTEN
(bu3UUecKUX BEIHYNH,

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCMOIb3Ys
IpaBUia CIOXKEHUs cHUil (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IMPaBUIIO» MEXaHUKH,
3aKOH COXpaHEHUs MEXaHWYEeCKOM DHEpruu, IpHU OTOM J1aBaTb CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHHE;

OOBACHATh (U3UYECKUE SIBJIEHMSI, MPOLIECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IMPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHNE U3 | —2 TOTUYECKHX IIaroB ¢ OMopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (U3MUECKUX SBICHUH, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3adauyd B 1—2 [eHCTBUSA, HCIOJB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBaloIMEe (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3NYECKHE BEIUYMHBI B (POPMYINIBI U
IIPOBOAMTH PAacu€Thl, HAXOJUTh CIPABOYHBIE NaHHbIC, HEOOXOAMMBIE IJISI PELICHUS
3aJa4, OLICHUBATh PEAIMCTUYHOCTh MOTYyYEeHHON (PU3MUECKOI BEIINYNHBI,
pacro3HaBaTh MNpOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh IPU TMOMOLIM (PUIUUECKUX
METO/I0B, B OIIMCAaHWM MCCIIEIOBAHUS BBIACIATH IPOBEPSIEMOE IPEAINIOIOKEHHE
(rumotesy), paszauyaTh M HMHTEPIPETHPOBATH TMOJTYYEHHBIH pe3yibTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeaTh BBIBOJBI 110 €T0 Pe3yibTaTaM;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE MPEANONOKEHUs, COOMPAaTh YCTAaHOBKY U3
HPEI0KEHHOT0 000PYA0BaHUs, 3alIUCHIBATh X0/ OIBbITAa U (POPMYIUPOBATH BHIBOJIBI;



BBITOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tesla, 00bEMa, CHIIBI U
TEeMIIepaTypbl C UCIOJb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alMUCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJOBAaHHE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMUUHBI OT IPYroul c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CHIIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TpPEHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TeJI, CWJIbl YNPYTOCTH OT YAJWHEHUS IPYKUHBI, BBITAJIKABAIOIIEH
CHIIBI OT O0BbEMa TOTPYKEHHOHM 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJaBaHMs TeJ, YCJIOBHHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4yeOHOro HCCIEeOBaHMsA, COOMpaTb YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus], cenys MPeUIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEIMYMH B BHJE MPEUIOKEHHBIX TaOIHII W TpaduKoB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICJOBAHMS;

IPOBOJUTh KOCBEHHBIE W3MEPEHHS (PH3MUECKUX BEIWYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPAOrO TeNa, CWIA TPEHHUsS CKOJIBXKEHHUS, JaBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOLas Ha MOTPYKEHHOE B KHUIKOCTb TeEJO,
KOO QHUIMEHT TOJE3HOr0 ACWCTBUS MPOCTHIX MEXAHU3MOB), CIEAys NPEIIOKEHHON
WHCTPYKIIWU: TIPY BBIMIOJIHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCJIATH 3HAYEHUE MICKOMOM BEJIMUMHBL,

coOnrofaTh TMpaBuia TEXHUKUM Oe30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEeM;

yKa3bIBaTh MPUHIMIBI JEHCTBUS NpUOOPOB W TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/ b, OApPOMETP, phbluar, MOJBMXKHBIN U
HEMOJIBUYKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpOM Ha WX OMHMCAHUA (B TOM 4MCIE: TMOAIIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHM IMpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCHONIb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBIEHUM M HEOOXOTUMbIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TpPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpPHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJAHEBHOW KHM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COOJIIOIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarolleH cpee;

OCYIIECTBIISITh OTOOpP HMCTOYHHKOB HH(poOpManuu B VIHTepHETE B COOTBETCTBUU C
3a/laHHbIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U MTyTEM CPAaBHEHUS
Pa3IMYHbIX UCTOYHHUKOB BBIACISITh HHGOPMAIMIO, KOTOpas SIBISIETCS MPOTUBOPEYUBON
WJTH MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIIOJHEHUH YUEOHBIX 3a/laHU HAyYHO-TIOMYJSPHYIO JIUTEpaTypy
(U3NYECKOro COAEp)KaHUs, CIpaBOYHblE MaTepHaibl, pecypchl cetu HHTrepHer,
BJIAJCTh MpHEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOpPMALUU W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMHUCHhMEHHbBIE M YCTHbBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (pu3n4ecKoro coaepkaHusi, B TOM YHCIIE MyOJIMYHO JIeNaTh



KpaTKKe COOOIIEHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HWCHOJb30BATh HM3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3CHTALIUCH;

IPY BBIMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
IPYyNIE B COOTBETCTBUHM C ITOCTABJICHHBIMHU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLICHMBAaTh COOCTBEHHBIN BKJIAJ B JAEATENBHOCTb TI'PYIIIH,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHECHUE OKPYKAIOLUX.

K xonmy oOyuenust B 8 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

WCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBHKEHUE aTOMOB W
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBa, KPUCTAJUIMUECKUE U aMOp(HbIE Telna,
HACBIIICHHBIA U HEHACBILEHHBIH Map, BIAXKHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AIEKTPUUECKUN 3apsl, FIEKTPUUECKOE
M0JI€, MPOBOJHHUKUA W AUIEKTPUKHU, TOCTOSHHBIA JJIEKTPUYECKUH TOK, MAarHUTHOE
oJIe;

pasznuyarh SBJIEHMS (TEIUIOBOE paCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApPEHHE, KOHJICHCALIUs,
IJIaBJICHUE, KpUCTaJUIM3aLus (oTBepaeBaHue), KHUIICHHE, Terjioneperaya
(TeTIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), AJICKTPU3aLUs TeJ, B3aUMOACHCTBUE
3apsAa0B, ACHUCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBHUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHAYKIUSA) 1O OINHCAaHWID MX XapaKTEpHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOUIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3NYECKUX SBICHHUM B OKPYXKAIOIIEM MHUpE, B
TOM 4Hcle (u3nueckre SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATHKEHHUE U
KaMWUIIpHBIE SIBIIGHUS B TPUPOJE, KPUCTALUIBI B mpupojne, uziaydeHue CouHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JIIEKTpUYECKUE sBIEHUS B arMmocdepe, DIEKTPUUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE mojie 3eMJid, APeid MOJIIOCOB, POJIb MATHUTHOTO TOJISI JJIsi KU3HU Ha
3emiie, MOJSPHOE CUSHHE, MPU ITOM MEPEBOJUTh MPAKTUYECKYIO 3a7a4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKHX SBICHHUIA,

OTIMCHIBATh U3yUYEHHBIE CBOMCTBA Te U (HU3UUECKUE SBJICHUS, UCTIONB3Ys (PU3UICCKUE
BEIIMYMHBI (TEeMIlepaTypa, BHYTPEHHSISI JHEPrus, KOJIUYECTBO TEIUJIOThI, yHAEIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJAENbHAsA TEIUIOTAa IUIABJICHMS, YAENIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3/1YyXa, JJIEKTPUUYECKUU
3apsd, CUJla TOKA, OJJEKTPUYECKOE HANpsHKEHHWE, CONPOTHUBJIIEHUE MPOBOJHMKA,
yIeTbHOE COMPOTUBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TIPU
OTNMCAaHUU TPABUIBHO TPAKTOBATh (PU3WUYECKHA CMBICT HCIOIb3YEMbIX BEIHYHH,
0003HaYCHHS U €IUHUIBI (PU3NUECKUX BEIMYHUH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIINE
TaHHY!0 (QHU3UYECKYl0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tell, (DU3MYECKHWe SBICHHUS M TPOIECCH, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOEHUS BEIIECTBA,
IOPUHLIMAIT CYNEPHO3UIMHU TMoyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiia, 3akoH Oma nansi ydactka menu, 3akoH Jlxoyns—JIeHna, 3akoH cOXpaHeHUs



SHEPruu, MpU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBaTh €ro
MaTEeMaTUYeCKOEe BHIPAXKECHHUE;

OO0BSACHATH (pU3MUECKHE MPOIECChl M CBOMCTBA TN, B TOM YHUCIE€ M B KOHTEKCTE
cuTyarui MPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHOCIEACTBEHHBIE CBSA3HM, CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
omnopoit Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3NUECKHX SIBJICHUH, (PU3MYCCKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyud B 2-3 JEWCTBUSA, HCIOJB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAlM3a YCJIOBUSA 3aJauu
3alUCBHIBaTh KPaTKOE YCJIOBHE, BBISBIIATH HEIOCTATOK JIAHHBIX JUIsl PELICHUS 3aJauH,
BbIOHMpATh 3aKOHBI U GOPMYJIIbI, HEOOXOAUMBIE AJis €€ PEIIeHNUs, IPOBOAUTH PacUEThl U
CPaBHMBATh MMOJTYYCHHOE 3HAaYeHHE (PU3NUECKON BEIIMYUHBI C N3BECTHBIMU JAHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  MCIOJNb3ysd  ONHCaHHE  MCCICAOBaHUS,  BBIICHATH  MPOBEPSIEMOE
MIPEANOIOKEHUE, OLIEHUBATh MPaBUIBHOCTh MOPSAJIKA TPOBEICHUS] HCCIEIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIMTH OMBITHI TIO HAOIOJCHUIO (PU3NICCKUX SBIICHUN WM (PU3NICCKUX CBOHCTB
Ten (KamwuIsApHBbIC SIBICHUS, 3aBUCHUMOCTh JaBJIEHHS BO3JyXa OT €ro o0béma,
TEMIIEPATypPhl, CKOPOCTHU TPOIIeCcCa OCTHIBAHUS U HarPEBaHUS MPU U3TYYEHUU OT LIBETa
u3Nydaronie  (MOrJomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKHAKOCTH W IUIOMIAJAd €€ TOBEPXHOCTH, OJJIKTpHU3AIUs Tel H
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BU3YaIH3aIisi MATHUTHBIX MOJeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOMCTBA 3JEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (OpMynupoBaTh MpPOBEpsSEMbIE TPEINOIOKEHUsI, CcoOUpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOpYIOBaHHUs, OMHUCHIBATH XOJ[ OINbITA H
dbopMynTHUpOBaTH BHIBOJIBI;

BBITIOJIHSITH TMPSIMbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIHLHON BIIAXKHOCTH BO3JyXa,
CWJIBI TOKa, HANpPSDKEHUS C HCIOJIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
GU3MYECKUX BEJIMYMH, CPaBHUBATh PE3yJbTaThl H3MEPEHUN C Yy4E€TOM 3aJlaHHON
a0COIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYMUHBI OT JAPYToH C
WCITOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHBJICHHUS MPOBOJIHUKA OT
€ro JIJIMHBI, TUIOU[AJAN MOMEPEYHOT0 CEYEHUsl U YJAEIbHOTO CONMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUs] HA TPOBOJIHUKE,
WCCJIEIOBAHNE TIOCIICIOBATEIFHOTO W MapauIeIbHOTO COCIWHEHUHM TPOBOIHUKOB):
MJIAaHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIOIHATH U3MEPEHUS, CIECIYs
MPEJIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YNIbTAThl MOTYYCHHONW 3aBUCUMOCTH B BHJIE
TabNuIl ¥ TpauKOB, IeJaTh BEIBOBI IO Pe3yabTaTaM HUCCIIECIOBAHUS;

MPOBOANTH KOCBEHHBIE M3MepeHUs (U3NYECKUX BENUYHMH (yIeNbHAs TEIIOEMKOCTh
BEIIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, PA00OTa U MOIIHOCThH IJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHHs, CcoOUpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CJeIys
MPEJI0KEHHOW HHCTPYKIUU, U BHIYUCIISATH 3HAUEHNE BEIHUNHBI,

coOMoaTh TpaBWIa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
00opyI0BaHUEM;



XapakTepu30oBaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUYECKUX
YCTPOMCTB € OHNOpPOH HAa MX OIHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepPMETpP, BOJIBTMETP, CUETUUK AIIEKTPHUECKON
DHEPTUHU, DIIEKTPOOCBETHTEIbHBIE TNPUOOPHI, HAarpeBaTeIbHBIE AIECKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb
IIOCTOSIHHOTO TOKAa), MWCHOJb3ysd 3HAaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUH U
HE00X01uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPOICTBA M H3MEpPUTENIbHBbIE MPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TE€PMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, ABHUraTellb BHYTPEHHETO CTOpaHMsS, 3JEKTPOCKOI, PEOCTar), COCTABISATH
CXEMBI 3JIEKTPUUYECKHX LIeNed ¢ MOCIEN0BaTEeIbHBIM U MapaulelbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAYECHHUS JIEMEHTOB JIEKTPUUECKUX LIETeH;
IOPUBOAUTH TpPUMEPHl (HAXOAUTh HH(MOPMAIMI0 O MpUMEpax) MPAKTUYECKOIo
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJHEBHOW XM3HM A oOecredeHus
0e30macHOCTH NIpU OOpalieHuH ¢ OpudopaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsI 3JI0pOBbSI M COOJNIOJIEHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpYy’Karollel cpee;

OCYIIECTBIISITh TMOMCK HH(POpManuu (U3NIECKOro conepxanus B MHTepHeTe, Ha
OCHOBE MMEIOLIUXCA 3HAHUN M NyTEM CpaBHEHMs JIONMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SBISETCS TMPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIOJHEHUN y4eOHBIX 3a/laHUil HayYyHO-IOMYJSPHYIO JIUTEpaTypy
(GU3NIECKOTO CO/epKaHUs, CIpPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOpPMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHblE NHCbMEHHBIE M KpaTKHe YCTHbIE COOOLIeHMs, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3MUECKOTO COAEP)KaHUsS, B TOM YHUCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  UCCIENOBATEIbCKOM
JeSITeBHOCTH, TIPH 3TOM TPAMOTHO HCIIOJIb30BAaTh M3YUEHHBIN TOHSATHIHBIN ammapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIEH;

IpY BBIIOJHEHUH YYeOHBIX MPOEKTOB W WCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIMIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, ajeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIBI, BBICTPaWBaTh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.

K xonuy oOyuenust B 9 Kiacce mnpeaMeTHbIE pe3yibTaThl Ha 6a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHIA:

UCIIOJIb30BaTh IMOHATHS: CHCTEMA OTCU€Ta, MaTepUalbHasg TOYKa, TPACKTOpUs,
OTHOCHUTENIbHOCTh MEXaHMYECKOIo JABMKEeHMs, nedopManus (yrnpyras, miacTuueckas),
TpEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M Teperpy3ku, LIEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TEJNO, LIEHTP TSKECTU TBEPJOro Tejla, paBHOBECHE,
MEXaHWYeCcKue KonebaHus ¢ BOJHBI, 3BYK, HWHOQPa3BYyK M  yJIbTPa3BYK,
AJIEKTPOMAarHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JAIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W TOINIonieHus, anbda, Oera- ¥ ramma-
W3JIy4E€HUS], U30TOIIBI, SJCPHAst SHEPIeTHKA;



pa3ianyaTth SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSMOJIMHEHHOE IBUXKEHHE,
PaBHOYCKOPEHHOE MPSIMOIIMHENHOE ABM)KEHHE, CBOOOIHOE MMaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTHM, B3aUMOJCHCTBUE TelI, PEAKTUBHOE JBUXKECHHUE,
KoyiebaTeNnbHOe JBIKEHHE (3aTyXalollue W BBIHYXKACHHBIE KoJeOaHUs), pE30HAHC,
BOJIHOBOE JIBWJKCHHME, OTpak€HHE 3ByKa, MPSAMOJIMHEHHOE pPacIpOCTpaHEHHUE,
OTpa’Ke€HHE U IPEJIOMIIEHUE CBETA, MI0JIHOE BHYTPEHHEE OTPa)KEHUE CBETA, pa3JIokKeHUe
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPAJbHBIX IIBETOB, IUCIEPCUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUATOr0 CIEKTPa HU3JIy4EHUs)
[0 ONMCAHUI0 MX XapaKTEpHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHUX
JaHHOE (hprU3HUYeCcKOe SIBICHUE;

pacrio3HaBaTh NPOSABICHUE U3YYEHHBIX (PU3NYECKUX SBJICHUH B OKPYXKaOLEM MUpe (B
TOM yHciie (U3NYECKUE SBJICHUS B MPUPOJE: NPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOU cucTeMBl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKHE  SBJIECHUS B  INpUpOjAE, OHOJIOrMYecKoe  JeicTBUE  BUAUMOIO,
yIbTPauOJETOBOr0O U PEHTICHOBCKOIO HW3JIY4YEHHUH, €CTECTBEHHbIN paJuOaKTUBHBIN
(OH, KOCMHMYECKHUE JIy4H, paAUOAKTUBHOE MW3JIyY€HUE MPUPOIHBIX MHUHEPAJIOB,
JefiCTBUE paIMOaKTUBHBIX U3IYyYEHUNH HAa OPraHU3M 4eJOBeKa), IPU 3TOM MEPEBOIUTH
NPAaKTUYECKYI0 33aJady B y4eOHYIO, BBIICNIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(bU3nUeCcKuX SBICHUIA;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3NUECKUE SBJICHUS, UCTIONb3Ys (PU3HNUECKUE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTh Tejla NMPH HEPaBHOMEPHOM JIBUXKEHHHU,
YCKOpEHUE, MepeMeIlleHne, MyTh, YIJIoBas CKOPOCTb, CUJIa TPEHHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOrO MaJCHMs, BEC Tella, UMITYJIbC Tela, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHsl TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS DHEPTHsI CKATON MPYKUHBI, KWHETHUUYECKAs
SHEprusi, MOJHas MeXaHWYecKas HSHEeprusi, Mepuoj M YacToTa KojeOaHuM, AJIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
cpefbl), IPU ONUCAHUM TMPABHIBHO TPAKTOBaTh (PU3MYECKHM CMBICT HCHOJIb3yEeMBbIX
BEJIMYMH, OOO3HAYEHUS M eIUHUIBI (PU3NYECKHX BEJIMYMH, HAXOIUTh (HOpMYIIbI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEJIUYMHY C JPYTMMH BEIMYWHAMHU, CTPOUTh
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U MPOLIECCHI, UCIONB3YS 3aKOH
COXpaHEHMsI PHEPIHH, 3aKOH BCEMHUPHOIO TSTOTEHUS, MPUHIUI CYNEPHO3UIMH CHII,
IIPUHLINAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHHsST M IIPEIIOMIIEHHS CBETA, 3aKOHBI COXPAHEHUs 3apsOBOrO U
MaccoBOIO YHCENI TMpHU SJIEPHBIX pEaKIUsIX, MpH 3TOM JaBaTh CJIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIlIUCHIBATh €M0 MaTEMaTHUYECKOE BhIPAKEHUE;

OO0BSACHATH (PU3MUECKHE MPOILECChl M CBOICTBA TeJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallul  NPAKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX II1aroB ¢ ONOPOil Ha 2—
3 u3ydeHHBIX CBOWCTBAa (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pelaTh pacuéTHbIE 3aJa4l (OMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHUM), HCIIONb3Ys
3aKOHBl M (HOpMyJbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBUSL 3a/add 3allUChiBaThb KpaTKOE YCJIOBHE, BBIABIATh HEAOCTAIOLIME WIN



M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC ISl PEIICHUS,
OPOBOIUTH PACUYEThl M  OIECHHWBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
(bU3HYECKON BETMIMHBL;

pacrio3HaBaTth TPOOJIEMBbI, KOTOPHIE MOXXHO pEUIMTh TMPH HOMOIIM (HU3UYECKHUX
METOJIOB,  MCIIOJNb3ysd  ONHCaHHE  MCCIENOBaHUS,  BBIICHATH  MPOBEPSIEMOE
MPEOJIOKEHNEe, OLICHUBATh MPAaBUWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEIOBaHUSA,
JIeNaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yAbTaThl HAOIIOICHUIA U OIBITOB;

MPOBOAMTH OMNBITHI MO HAONIOCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Tels (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBUCUMOCTh
nepuo/ia KojiebaHuil MpyKMHHOTO MaATHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBHCHMOCTb OT aMILTUTY bl MaJIbIX KOJICOaHUM, MPSIMOJIMHEHHOE pacpOCTpaHEHNE
CBETa, paslio’KeHHUE Oelloro cBeTa B CIEKTp, U3YyUYEeHHE CBOICTB H300pakeHHUS B
IUIOCKOM 3€pKaJle M CBOWCTB HW300paKeHHsI MpeaMera B CcoOMparomiel JIMH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3JIYYEHHUS): CaMOCTOSITEIBHO
coOupaTh YCTaHOBKY U3 N30BITOYHOIO HAbOpa 000pyA0BaHMS, OMUCHIBATH XOJ OMBITA U
€ro pe3yibTaThbl, POPMYITUPOBATH BHIBOIBI,

MPOBOAWTh TPU HEOOXOAMMOCTH CEPHI0 MPSMBIX H3MEPEHUU, OMpenessis cpelrHee
3HaYeHHEe H3MepAeMoil BelUYUHBl ((POKYCHOE pacCTOSIHHE COOUparoie JIUH3BI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MepeHus (M3MEPUTEIHLHOTO MTPUO0PA);

MPOBOAMTH HCCIIEOBAaHHE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAHUEM
OpSAMBIX M3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHH IMPH PAaBHOYCKOPECHHOM
JBIDKEHUH 0e3 HadalbHOH CKOpOCTH, TNepuoja KoJeOaHWl MaTeMaTHYeCKOTO
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUsS CBETa OT yIja HaJeHHs U
yIiia MpesoMJICHHs OT yIJia MajeHus1): IUIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENILHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
(GU3NIeCKUX BEIWYMH B BHJE TAaOIUI U TpadUKOB, JeNaTh BHIBOABI MO PE3yIbTaTam
UCCIIE/I0BaHMS;

NPOBOJUTh KOCBEHHBIE H3MEpEHUS (QHU3UYECKUX BEIUYMH (CpemHsisi CKOPOCTh U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
XKECTKOCTh TPYKUHBI, KOOPPHUIIMEHT TpEeHHsI CKOJBKEHHUsS, MeXaHWdeckash padora u
MOIITHOCTh, YacTOTa M TMEpPHOA KOJeOaHWH MaTeMaTHYeCKOr0 W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAaKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, cOOMpAaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs], CIeays TPeNIOKEHHON HHCTPYKIUH, BBIYUCIATh 3HAUYCHHE BEIWYHHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yNbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHU;

coOnrofaTh TMpaBujia TEXHUKHM Oe30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEeM;

pa3nuyaTth OCHOBHBIC TPHU3HAKK H3YYEHHBIX (U3NYECKHX MOJIENCH: MaTepHaIbHas
TOYKa, abCONIOTHO TBEPJOE TEJO, TOUYEUHBI MCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHeTapHast MOJIeNb aTOMA, HYKJIOHHAs MOJIENIb aTOMHOTO S/Apa;

XapakTepu30oBaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOKMCTB C ONOPOH HA UX OMHMCAHUS (B TOM YHCIIE: CIIUIOMETP, JATYUKH MOJIOKEHUS,
paccTosHUS M YCKOPEHHUs, paKeTa, 9X0JI0T, OUKH, IEPUCKOI, (poToamnmapar, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buiabcona), ucmonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbI U CXEMAaTUYHBbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKHX IPOILECCOB IMPH PEHICHUH Y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300pPaKEHUH B TUIOCKOM
3epKajie U coouparolei JTuH3e;

OPUBOJUTh TMPUMEPHl (HAXOMUTh HMHPOPMAIMIO O TMpHUMEpax) NPaKTHIECKOTO
UCTIONIb30BaHUsl (M3MYECKUX 3HAHWKA B TIOBCEIHEBHOW JKM3HHM ISl OOECIICUCHUS
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHsS 3J0pPOBbsi M COOJIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarolleH Cpese;

OCYIIECTBIISATh MOUCK uHPopManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENILHO (DOPMYJIHPYSI TOMCKOBBIM 3ampoc, HAXOMUTh IIYTH OIPEACICHUs
JIOCTOBEPHOCTH IOJIYUCHHOW WH(POPMAIMU HAa OCHOBE HWMEIONUXCS 3HAHUN U
JIOTIOJIHUTEIbHBIX HCTOYHHUKOB;

WCIIOJIH30BATh MPHU BHITIOJIHEHUH YYEOHBIX 3aJJaHUi HAyYHO-TIOMYJISAPHYIO JUTEPATypy
(bu3NYeCKOro cojep)KaHus, CIPAaBOYHbIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJCTh TpUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBCHHBIC TUCHMEHHBIC M YCTHBIC COOOIICHUS HAa OCHOBE WH(MOpMAaIUN
U3 HECKOJBKHX HWCTOYHUKOB (DH3UYECKOTO COACpIKAHHS, ITYOJUIHO TIPEACTABIATH
pe3ynbTaThl IPOEKTHOW WIJIM UCCIIEI0BATEIbCKON JESITEIbHOCTH, IPU 3TOM IPaMOTHO
UCIIONIb30BAaTh M3YYCHHBIN MOHATUHHBINA amnmapar W3y4aeMmoro paszjena (Qusuku u
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTalueld ¢ Y4ETOM OCOOEHHOCTEH ayJuTOpUH
CBEPCTHHUKOB.



IV. TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC
KoJsunuecTBO 4acos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie  IIpakTuueckue
n/n NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEro MHUPa
1.1 dusuka - Hayka 0 IpUpPoae 2 bubmmorexa [OK
' Yia © TpHpoa https:/m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 (0)) 2 1
VISHHCCICHE BEMHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHEIN METOT IIO3HAHUS 2 1 bubmorexa HOK
' i s https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
2.1 CTpoeHUe BeIEeCTBA 1 bubmorexa [OK
' P B https://m.eds00.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) | bubnuoteka [JOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
2.3 Arperatael TOSIHUS B TBa 2 bubmmorexa [TOK
' PETATHRIE COCTO eree https://m.eds00.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
b K
3.1 MexaHn4uecKoe IBIKEHIE 3 nomorexa O

https://m.edsoo.ru/7f416194




3.2 Wuepums, Macca, INIOTHOCTD 4 1 Bubmmorexa LOK
' IV, ’ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuia. B 14 2
A, BRI https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 Masnenue. Ilepenaya naBieHust TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMH, JKHUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune *KUIKOCTH 5 Bubmmorexa LOK
' 8 https://m.edsoo.ru/7416194
bu6mmorexa [IOK
4, A
3 TMOCpepHOC AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a HA OrPYKEHHOE 7 3 bubnnorexa [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszueny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
> Pabora i mormocs 3 ! https://m.edsoo.ru/7416194
bu6mmoreka [IOK
2 I1 1
> POCTBIE MEXATHIME! > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexanirecias sHeprits 4 ! https://m.edsoo.ru/7416194
Uroro no pazgeny 12
PesepsHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3geoB U TeEM nudpoBbIe
Ne ni/m P Kourposbnbie IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenioBble IBJIEHNA
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
) p H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
1 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 | bubnnoreka [JOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT % I 2 2 7
OCTOSIHHBIW 3JIEKTPUUYECKUIN TOK 0 htps-//m.edsoo.ru/7f418 1 ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
24 DJIeKTpOMAarHuTHAasI UHIYKIIUI 4 bubmorexa HOK
’ p AYKIL https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3geoB U TeEM nudpoBbIe
Ne ni/m P Kourposbnbie IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. MexaHu4yecKkHe siBJeHHS
11 MexaHnueckoe IBMKEHHE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
) ONMCaHU https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 1 3
JanMoeHcTBIe Tei https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3znen 2. Mexannueckne KoJJe0aHNS H BOJHBI
bu6mmorexa [IOK
2.1 M o 7 3
CXAHITICCRUC KOTCOARHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHHICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMAarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
’ AJEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA




bu6mmoreka [IOK

4.1 3 6 2
AKOHEL paCHpOCIPaNCii creta https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3bl U onTHYecKUe TPUOOPHI 6 3 hitps-//m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnokeHue 0eIoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paszgea 5. KBanToBbIe siBJIeHUA
5.1 Hcnyckanue v morjomnieHue cBeTa aToMoM 4 1 bubmorexa IOK
’ Y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
33 FICPHBIC peartiitt ’ https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nes 6. [loBTOpuTE1bHO-00001IIAK0IIM I MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 9 ) bubnnorexka [JOK
’ Kypca pusmku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




V. IMPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OBPA3OBATEJIBHOM ITPOI' PAMMBI OCHOBHOT'O OBIIEI'O

OBPA3OBAHUA

7 KJIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

1.1

1.2

1.3

1.4

1.5

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOT'0 00111er0
o0pa3oBaHus

HCII0JIb30BATh U3YUCHHBIC ITIOHATHUSA
pas3iinyaTth ABJICHHA IO OIMMHMCAHUIO MX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/ILIGCKOG SABJICHUC

pacrio3HaBaTh NPOSIBIICHHE HM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KaloIlleM MHpe, B TOM uuciie (U3UYECKHUEe SBICHUS B
NpUpoJie, IpU HSTOM MEPEBOJUTH IMPAKTUYECKYIO 3a7ady B
y4eOHYyI0, BBIIENATh CYIIECTBEHHbIE CBOWCTBA  (IIPU3HAKH)

(bu3HYECKUX SIBICHUN

ONMCHIBATh HM3YUEHHBIE CBOICTBA Te€l M (PU3NYECKUE SIBICHUS,
UCHOJb3ysd (PU3UYECKHE BEIMYUHBI, IPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJIB3YEMbIX BEJIHYUH, WX
00O3HaUeHUsT M EIUHMLBI (U3UYECKUX BEJIMYMH, HAXOAUTh
(GopMyJibl, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEIUYHHY C
JIPYTUMH  BEJIMYMHAMM,  CTPOMTh  TpapUKHd  HM3YYEHHBIX

3aBUCHUMOCTEHN (PU3NYECKUX BETUYNH

XapakTepu30BaTh CBOWCTBA Tel, (u3uueckue SBICHUS U
MPOLIECChI, HUCIOJIb3Ysl U3YUYEHHBIE 3aKOHBI, NPU HSTOM JaBaTh
CIIOBECHYIO  (JOPMYJIUPOBKY 3aKOHa M  3alUCBIBaTh  €ro

MaTEMaTUUICCKOC BbIPAKCHUC

1.6

OOBICHATH (PU3NUECKUE SIBICHUS, IPOLIECCHI M CBOMCTBA Tell, B TOM
YUCJI€ W B KOHTEKCTE CHUTYyallUd NPAKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 jormyeckux ImaroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHHUM, (PU3NUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

1.7

peuaTtb paC‘{éTHBIe 3aaa4u B 1-2 HeﬁCTBHH, HCITOJIB3Ys 3aKOHBI U



1.8

1.9

(dbopMyIbl, cBsi3bIBatOUIUME (U3NYECKUE BEJIUMYMHBI: HAa OCHOBE
aHaJlu3a yCJIOBUS 3aJauyd  3allUChiBaThb KpPaTKOE YCJIOBHUE,
MOJICTaBIATh (hU3MUYECKHE BEITUYHMHBI B (POPMYJBI U MPOBOIUTH
pacuéThl, HAXOAWUTH CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIE IS
pelieHus 3axad, OIEHUBATh PEATMCTUYHOCTh  MOJy4YEHHOM

(hU3HUECKON BETUIMHBI

pacrmo3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEIIUThH MPH MOMOIIH
(u3MYeCKUX METOAOB, B OINHUCAaHUU UCCIEIOBAHUS BbIACIATH
MpoBEpsieMOe  MPEANoNoKeHHe  (TUIOoTe3y), pa3iaudarbh U
WHTEPIPETUPOBATH MOJYYEHHBIH pe3yabTaT, HAXOAUTh OLUIMOKHU B

XO0J¢€ OIlbITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

MPOBOJIUTH OIBITHl IO HAOIIOJCHUIO (PU3MUCCKUX SIBJICHUN WU
(bu3nuecKkux CBOUCTB Tel: (OPMYJIMPOBATH  TPOBEPSIEMbIC
MPEIIOI0KECHUS, COOMpaTh YCTAHOBKY W3 NPEIJIOKEHHOTO
00OpyIOBaHUs, 3alMCBIBaTh XOJ OMNbITa H (OPMYIHPOBATH

BBIBOBI

1.10

BBIIIOJIHATH NPSMbIE U3MEPEHUSA C UCIIOIb30BAHUEM aHAJIOTOBBIX U
U POBBIX TPUOOPOB, 3aITMCHIBATH MOKA3aHUS IPUOOPOB € YUETOM

3a/ITaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

IPOBOJIUTh HUCCIIEOBaHME 3aBUCUMOCTH OAHON (u3ndeckoi
BEJIMYMHBI OT JPYroil ¢ HCIOJb30BAaHUEM NPSIMBIX H3MEPEHHH,
y4acTBOBaTh B IUIAHUPOBAHUU Y4€OHOTO MCCIIEJOBaHUs, COOMPATh
YCTAaHOBKY U BBINOJIHATH W3MEpPEHUs, CIEAys MPENI0KEHHOMY
I1aHy, (GUKCUPOBaTh pe3yJbTaThl MOJYYEHHOH 3aBHCHMOCTH
(U3MYECKUX BEIMYUH B BHUJIE MIPEITIOKEHHBIX TaOIUI] U TpauKOB,

ACJIaTh BbIBOJABI IO PE3yJibTaTaM UCCICAOBAHUA

1.12

1.13

1.14

MIPOBOANTh KOCBEHHBIE M3MEpPEHHUsT (PU3NUECKUX BEIUYHH, CIEAYs
MPEVIOKEHHON MHCTPYKIIMUA: TIPH  BBIOJTHEHUU HM3MEPEHUM
coOMpaTh IKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUE
HCKOMOM BEITUUHNHEI

coONroAaTh TpaBUiia TEXHUKH O€30MacHOCTH Mpu padboTe ¢
71a00paTOPHBIM 000PYIOBAaHUEM

yKa3bIBaTh TMPUHIMUIBI JEHCTBUS TPHUOOPOB W TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh NPUHIIMIBI JACHCTBUS H3YYEHHBIX

MpuOOPOB M TEXHUYECKUX YCTPONCTB C MOMOIIBI0 UX OMHCAHUS,




1.15

UCIIONIb3YSl 3HAHMSI O CBOMCTBaX (U3WYECKUX SBICHUH U

HeoOXoIMMBbIe (PU3MYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH

NPUBOANTH TIPUMEPHl (HAXOAUTHh HHPOPMALMIO O TNpUMepax)
NPAaKTHYECKOTO  HCIOJb30BaHMS  (PU3MYECKMX  3HAHUH B
MOBCEJTHEBHON KHM3HM s oOecreueHHust O€30MacHOCTH TIPHU
oOpamieHnn ¢ TpuOOpaMH M TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTMYECKOTO

MOBEJICHUS B OKPYKAIOIICH cpefie

1.16

1.17

1.18

1.19

8 KJIACC

OCYIIECTBIIATH OTOOP MCTOUHUKOB HH(pOpMaIu B ceTd MHTepHET
B COOTBETCTBHU C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOIINXCS 3HAaHUHM W MyTEM CpaBHEHUS Pa3IMYHBIX MCTOYHHUKOB
BBIJICIATh MH(POPMAIINIO, KOTOPast SBIISETCS MPOTHBOPEUYNBON WU

MOXET OBITh HEJJOCTOBEPHOM

HCIIOJIb30BAaTh pu BBIITOJIHCHU U y4eOHBIX 3a1aHUI
Hay4YHONOIYJISIPHYIO  JIUTEpaTypy (pu3nueckoro cojep:kaHus,
CIIpaBOYHBIC MaTepUalbl, pecypcel cetu IHTepHeT, BlaxeTsh
npuéMaMH  KOHCIIEKTUPOBAHMS  TEKCTa, npeoOpa3oBaHus

nH(OPMAIIMY U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO

CO371aBaTh COOCTBEHHBIE KpAaTKHUE THMCbMEHHBIE U  YCTHBIC
cooOIIeHuss Ha OCHOBE 2 — 3 UCTOYHHKOB HH(popmanuu
(u3MYeCKOro CcoJep)KaHHsd, B TOM 4YHCIE MyOJUYHO JesaTh
KpaTKhe COOOIIeHHS O pe3yabTaTax MPOEKTOB WM Y4eOHBIX
WCCIEAOBaHUM, TPU STOM TPAMOTHO HCIOJIB30BaTh H3YYCHHBIN
MOHATHMHBIA  ammapar  Kypca  (U3HMKH,  CONPOBOXKAAThH

BBICTYIUICHHE IIPE3CHTAIUEN

IpU  BBIIOJIHEHUM  Y4YEOHBIX TIPOEKTOB U  HCCIEIOBaHHM
pacripenienaTh 00S3aHHOCTM B TpyNIe B COOTBETCTBUU C
MIOCTABJIEHHBIMU 3ajJlauaMi, CJEIWTh 3a BBHIIOJHEHUEM IIJlaHa
NeWcTBUM, aJeKBaTHO OICHMBATh COOCTBEHHBIH BKJIag B
NEeSATeNIbHOCTh ~ TPYMNbl,  BBICTpauBaTb  KOMMYHHMKAaTHBHOE

B3aHMOHCﬁCTBHC, YUYUTBIBAsI MHCHUC OKPYKAKOIINUX

Kon
NpPoBePSIeMoOro

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'O 00111€T0




pe3yjabTara

o0pa3oBaHus

1.1

1.2

HCIIOJIB30BaTh IMMOHATHA

pas3iiniaTth ABJICHHUA IO OMUCAHUIO MX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOEC (bI/ISI/I‘IGCKOG SABJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE H3YyYCHHBIX (PU3MUYCCKUX SIBICHUH B
OKpY)XaloIllleM MHpE, B TOM 4YHCle (U3HUECKHUE SBICHUS B
NpHUPOJE, TMPH D3TOM TMEPEBOAMTH MMPAKTHYECKYIO 3a1ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOWCTBA  (MPU3HAKHU)

(bu3HUYECKUX SIBICHUN

OIMCHIBATh HM3YYCHHBIC CBOWCTBA TelN W (U3UYECKUE SIBICHUS,
UCHOJNb3ysd (U3UYECKHE BEIMYUHBI, NPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI  HCHOJB3YyEMBIX  BEJIWYHH,
00O3HaUeHUsT M EIUHMLBI (U3UYECKUX BEJIMYMH, HAXOAUTh
(GbopMysbl, CBA3BIBAIONINE MAHHYIO (DU3MUECKYI0 BEIMYHHY C
JIPYTUMH  BEJIMYMHAMM,  CTPOMTh  TIpaUKd  HM3Y4YEHHBIX

3aBHCUMOCTEH (PU3MUYECKIX BEINIUH

XapakTepu30BaTh CBOWCTBA Tel, (u3WyUecKkue SBICHUS U
MPOLIECCHl, HUCIOJIb3Ysl U3YYEHHBIE 3aKOHbI, IPU STOM J1aBaTh
CIIOBECHYIO  (OPMYJMPOBKY 3aKOHa M  3alUCBhIBaTh  €ro

MATCMAaTH4YCCKOC BbBIPAKCHUC

1.6

1.7

OOBSICHATH (PU3MUECKUE MPOLIECCHl M CBOWCTBA TEJl, B TOM YHCIE U
B KOHTEKCTE CUTyallui MPAaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIAT NTPUYUHHO-CJIE/ICTBEHHbBIE CBSI3U, CTPOUTH OOBSCHEHHE
n3 1 — 2 jorumyeckux mIaroB ¢ Momoup0 1 — 2 H3y4eHHBIX
cBOWCTBAa (U3WYECKUX SBJICHUH, (U3NYECKUX 3aKOHA WU

3aKOHOMEPHOCTH

pemars pacuéTHbIe 3a/1a4 B 2 — 3 IEHCTBUS, UCMOIb3Ysl 3aKOHBI U
¢dopMybl, CBs3bIBaONIUE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE
aHallM3a YCJIOBHUS 3a7a4M 3aIIUCBIBATH KPATKOE YCIIOBUE, BBIABIATH
HE/IOCTAaTOK JAHHBIX JJIs PELIeHUs 3aJaud, BbIOMpPATh 3aKOHBI U
(dbopMyIibl, He0OOXOIUMBIE Ui €€ pelIeHHs], TPOBOAUTh Pacu€Thl U
CpaBHUBATh IOJYYEHHOE 3HAueHHE (PU3UUYECKON BEIUYMHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacnio3HaBaTb HpO6JICMBI, KOTOPLBIC MOKHO PCIIWTH IMPU IMOMOIIN

(bHSI/ILIeCKI/IX MCTOOAOB, HCIIOJB3Yysd OIMMCAHUC HCCICAOBaHUA,




BBIACIIATH IIPOBEPACMOC IMPECAIIOJI0KECHUC, OLICHUBATh
MMpaBHUJIILHOCTL IOpAAKa MPOBCACHHA HUCCIICAOBAHUA, [CJIAaThb

BBIBOJBI

1.9

1.10

1.11

MPOBOJIUTH OINBITHI IO HAOIIONCHUIO (PU3MUECKUX SIBJICHUN WU
(¢u3nuecKkux CBOUCTB Tel: (OPMYIHUPOBATH  MPOBEPSICMbBIE
MPEIIOI0KEHUsS, COOMpaTh YCTAaHOBKY W3 NPEIJIOKEHHOTO

000pyI0BaHUS, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BBIBOBI

BBITIOJHATE MPSIMbIE M3MEPEHHUS C UCIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpOB © JIATYMKOB (PU3UYECKUX BEIWYUH, CpPAaBHUBATH
pe3yiabTaThl HM3MEPEHHH ¢ y4€TOM 3aJlaHHOHW  aOCOJIOTHOM

MOrPEMTHOCTH

MPOBOJIUTh HCCIENIOBAaHHE 3aBUCHMOCTH OJHOH (U3NYECKOH
BEJIMYHUHBI OT JAPYrOM C HCIOJI30BAHMEM IPAMBIX H3MEPEHMM:
IUIAaHUPOBATh UCCIIEJOBAHUE, COOMPATh YCTAHOBKY U BBIIOJIHATH
U3MEpEHus, cleays NpeAsoKeHHOMY IUIaHy, (DUKCHPOBaTh
pe3ysbTaThl IOJIYYEHHOH 3aBUCMMOCTH B BHJE TaOaUl H

l"pa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM HCCICOAOBAHUA

1.12

1.13

IPOBOJIUTh KOCBEHHBbIE U3MEPEHUs (PU3UYECKUX  BEIUUHUH:
IUIAaHUPOBaTh ~ M3MEPEHUs, COOMpaTh  AKCHEPUMEHTAIbHYIO
YCTaHOBKY, CleAys HpENJOKEHHOW HMHCTPYKLUMU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

coOnrofaTh TMpaBuUiia TEXHUKH O€30MacHOCTH Mpu padoTe ¢

1a00paTOPHBIM 000pyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIUIMbBI JEHCTBUS H3Yy4EHHBIX HMPUOOPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMS, UCIONb3YS
3HaHUS O CBOWCTBaX (PU3MUYECKUX SIBIEHHMM M HEOOXOauMble

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.15

pacnio3HaBaTb IMPOCTHIC TCXHHUYCCKUC YCTpOﬁCTBa u
HU3MEPHUTCIIbHBIC HpI/I60pI)I o CXeMaM U CXEMATUYHBIM PUCYHKaM,
COCTAaBJIAAThL CXEMBI SJICKTPUUCCKUX LieTell ¢ mocjaenoBaTeIbHEIM U
mapalyiCJIbHbIM COCAWMHCHUEM JOJICMCHTOB, pasjn4das YCIOBHBIC

0003HaYCHHS DIIEMEHTOB QJICKTPHUICCKUX Lenei

1.16

NPUBOAMUTH TPUMEPHl (HAXOAUTh HHPOPMALMIO O TMpUMepax)

IMPAKTUYICCKOT' O HCIIOJIb30BaHUA CbI/ISI/I'-IeCKI/IX 3HAHUH B




1.17

1.18

MOBCETHEBHOW KU3HM JUIsi oOecredeHus: Oe30MacHOCTH IpH
oOpameHun ¢ mpudoOpaMu HW TEXHHUYECKHUMH YCTPOMCTBAMH,
COXPAHCHHS 3J0POBbS M COONIOJACHHS HOPM SKOJOTHYECKOIO

MOBEJICHUS B OKPYKAIOLIEH cpee

OCYIIECTBIISITh MOUCK MH(OpMAIMU (PUIUIECKOTO COACPKAHHS B
cetn VHTepHET, Ha OCHOBE HMCKIOIIUXCA 3HAHUH U MYTEM
CpaBHCHHSI JIOTIOTHUTEITHHBIX HUCTOYHUKOB BBIJICTISITh
WHPOPMAIIHIO, KOTOpas SBJSICTCS MPOTUBOPEUMBOM HIIM MOXKET

OBITh HEZOCTOBEPHOM

UCIOJb30BAaTh IPU BBINOJIHEHUM YYEOHBIX 3aJaHMi HaydHO-
MOMYJISIPHYIO JTUTEPATypy PU3UUYECKOTO COJIEpKaHUs, CIIPaBOYHBIE
MaTepuaibl, pecypcbl ceTh VHTepHeT; BiaxeTy npUEMaMu
KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHGOpMAIMH U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO37aBaTh COOCTBEHHBIC MHCbMCHHBIE M KPAaTKHUE YCTHBIC
cooOmeHus, 00001as MHHOPMAIUIO M3 HECKOJIBKUX HMCTOYHUKOB
(bHU3HUYECKOTO COMEPXKAHUS, B TOM YHUCIC MyOJUYHO MPEACTABIIATH
pe3yJIbTaThl NPOCKTHOW WIJIM HCCIEI0BATEIbCKOM JIESITENBHOCTH,
Opd 3TOM TPAMOTHO KCIIOJIb30BaTh HM3YYCHHBINH MOHATHHHBIN
ammapar  Kypca  (M3HMKH,  CONpPOBOXKAATH  BBICTYIUICHHE

Mpe3eHTalnen

1.20

9 KJIACC

MpU  BBIIOJIHEHUU  y4YEOHBIX TMPOEKTOB U  HUCCIETOBAHHMA
(bU3UYECKUX TIPOIIECCOB PACTIPENEIATh OOS3aHHOCTH B TPYMIE B
COOTBETCTBUM C IIOCTaBJIEHHBIMH  3aJadaMuy, CIEAUTh 34
BBINOJIHEHUEM IJIaHA JIEUCTBUIA U KOPPEKTUPOBATH €r0, aJICKBaTHO
OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTH TPYIIIBL,
BBICTPANBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIIASL

TOTOBHOCTH pa3pCuiaThb KOH(I)J'II/IKTBI

Kon
NpoBepsieMoOro
pe3yabTara

1.1
1.2

IIpoBepsiemble peaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM

o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111€T0
o0pa3oBaHus

HCIIOJIB30BAaTh U3YUCHHBIC ITIOHATHUA

pasiinyaTth ABJICHHA IO OMHMCAHUIO MX XAapPaKTCPHBIX CBOWCTB U Ha




OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHUE

1.3

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (DU3MUECKUX SBICHUN B
OKpY)XalIllleM MHpe, B TOM 4HclIe (U3HUECKUE SIBICHUS B
MpUpoAe, MPH OTOM TMEPEBOJIUTH MPAKTUUYECKYI0 3a7adyy B
yu4eOHYI0, BBIICTSATh CYIICCTBEHHBIE CBOWCTBA  (TMPU3HAKH)

(bu3nyYecKuX sIBICHUN

1.4

1.5

OIMCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (U3UYECKUE SIBICHUS,
UCHOJb3ysd (PU3UYECKHE BEIMYUHBI, IPU ONUCAHUU IPABUIBHO
TPAaKTOBaThb (PM3MUECKUH CMBICI  HCHOJB3YEMBIX  BEIWYHH,
00O3HAUeHUsT M €IUHMLBI (U3UYECKUX BEJIMYMH, HAXOAUTh
(GbopMysbl, CBA3BIBAIONINE MAHHYIO (DU3MUECKYI0 BEIMYHHY C
JIPYTUMH  BEJIMYMHAMM,  CTPOMTh  TIpapUKd  HM3Y4YEHHBIX

3aBHCUMOCTEH (PU3MUYECKUX BEINIUH

XapakTepu30BaTh CBOWMCTBA Tel, (U3WUECKHe SIBICHUS U
MPOLIECCHI, HUCIOJIb3Ysl U3Y4YEHHBIE 3aKOHbI, IPU STOM J1aBaTh
CIIOBECHYIO  (OPMYJIMPOBKY 3aKOHa M  3alUCBhIBaTh  €ro

MATCMAaTH4YCCKOC BbBIPAKCHUC

1.6

1.7

1.8

OOBSCHATH (PU3MUECKUE IPOLIECCHl M CBOWCTBA TEJl, B TOM YHCIE U
B KOHTEKCTE CUTYyallul NPaKTHUKO-OPUEHTUPOBAHHOT'O XapaKTepa:
BBISIBJIATh [IPUYUHHO-CJICICTBEHHbBIE CBSI3U, CTPOUTh OOBSCHEHHE
n3 2 — 3 JOrMYecKHX IIaroB C MOMOLIbI0 2 — 3 H3Y4YEHHBIX
CBOWCTBAa (M3MYECKMX SBJICHUH, (U3NYECKUX 3aKOHA WU

3aKOHOMEPHOCTH

pemars pacy€THbIE 3a/1a4yM (omuparolrecs Ha cucrtemy u3 2 — 3
YpaBHEHMIi), HCHONB3ysd 3aKOHBI U (OPMYIIbI, CBS3bIBAIOIINE
¢Gu3nyeckue BEIMYMHBI: HAa OCHOBE AaHalIM3a YCJIOBHA 3afadu
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIN
n30bITOYHBIE  JIaHHBIE, BbIOMpaTh 3aKOHBI U (OPMYJIBL,
HEOOXO/AMMBIE JJIsl PelleHMs], TPOBOJAUTh Pacdy€Thl M OIICHHUBATh

PEATUCTUYHOCTD IMMOJTYYCHHOI'O 3HAYCHH A (1)H3H‘~I€CKOI>1 BCJIMYHHBI

pacCrio3HaBaTb HpO6J'ICMLI, KOTOPBIC MOKHO PCHIWTL IIPU IMOMOIIN
(1)I/I3I/I‘IGCKI/IX MCTOAOB, HCIOJIB3yd  OIMMCAHHUE  HCCICI0BaHUA,
BBIACIIATE MPOBEPACMOC MPCATIOIOKCHUEC, OICHUBATL NTPABUJIbHOCTD
mopsaaka MMPOBCACHUA HUCCIICA0OBAHMA, JcJ1aThb BBIBObI,

MHTEPIIPETHPOBATh Pe3yIbTaThl HAOMIOICHUI U OMBITOB



1.9

1.10

IIPOBOJIUTH ONBITHl MO HAOMIOAEHUIO (PU3MUECKUX SIBICHUN WU
(bu3MUECKUX CBOMCTB TEJI: CAMOCTOSATENIBHO COOMpPATh YCTAHOBKY
13 U30BITOYHOr0 Habopa 000pyIOBAHNUS, OIMCHIBATh X0 ONbITa U

€ro pe3yabTaThl, (GOPMYIUPOBATH BBIBOJIBI

MPOBOJUTH TPU HEOOXOTUMOCTH CEPHIO TPSMBIX H3MEpPEHHIA,
OIpeIesIsisl CpeiHee 3HAUCHHE U3MEpseMOl BenH4YHMHbI ((OKYCHOE
paccTosiHue coOMparoIeii JIMH3bI), 000CHOBBIBATH BHIOOpP criocoda

U3MEPEeHUS (M3MEPUTEIHHOTO MPUOopa)

1.11

MPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKUX BEIHYUH C
UCIOJIb30BaHUEM HPAMBIX M3MEpEeHuH: IUIaHUPOBATh
UCCIIEIOBaHHE, CaMOCTOSITEJIHO coOuparb YCTaHOBKY,
(buKcupoBaTh Pe3yNbTaThl NOIYYEHHOW 3aBUCUMOCTH (PU3HYECKUX
BEJIMYUH B BHJAE TaOMUUM TrpapuKoB, JAejJaTb BBIBOABI IO

pe3yiibTaTaM HCCICIOBaHUA

1.12

1.13

MPOBOAUTh KOCBEHHBbIE H3MEpeHUs (PU3MYECKHX  BEIUYMH:
IJIAHUPOBaTh ~ U3MEPEHHUs, COOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBIIOJIHATH H3MEPEHHUs], CIEeays IPeIIOKEHHON
WHCTPYKIMHU, BBIYUCIATh 3HAYCHHE BEIMYMHBI U AHAIU3HPOBATh
MOJIyYEHHBbIE PE3yJIbTaThl € YYETOM 3a/laHHOM MOrPEIIHOCTH

U3MEPEHUIN

coOnrofaTh TMpaBuUiia TEXHUKH O€30MacHOCTH Mpu padoTe ¢

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

1.15

1.16

pa3nuyaTh OCHOBHBIEC MPU3HAKU U3YYCHHBIX (PU3NUECKUX MOJIETICH:
MarepuaigbHas TO4YKa, AaOCOIIOTHO TBEPAOE TEIO, TOYCUHBIN
WCTOYHUK CBETa, JIy4, TOHKAs JIMH3a, MJIaHEeTapHas MOJENb aToMa,

HYKJIOHHag MOACJIb aTOMHOTIO Apa

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3Yy4EHHBIX HMPUOOPOB MU
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa UX OMNMCAHUS, HUCIIOIb3YS
3HaHUS O CBOWCTBaX (PU3MUYECKUX SIBIEHHMM M HEOOXOauMble

(u3nyeckre 3aKOHOMEPHOCTH

WCIIONB30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH W3YYCHHBIX
TEXHUYECKUX  YCTPOMCTB, HW3MEPUTEIbHBIX  TPUOOPOB H
TEXHOJIOTHYECKUX  TMPOIECCOB  TPH  PEIICHHH  y4eOHo-
MPaKTUUYECKUX 3a/lay, ONTHUYECKHE CXEMbl JJsi TOCTPOEHUSs

M300pakKeHUH B TUIOCKOM 3€pKajie U COOMPAFOIICH JINH3E




1.17

1.18

1.19

MPUBOAUTH TPUMEPHl (HAXOAUTh WH(GOPMAIMI0O O TpUMEpPax)
IMPAaKTUYICCKOT' O HUCIIOJIB30BaHUA (bI/I?;I/I‘IeCKI/IX 3HAHUU B
MOBCETHEBHON KHM3HH Il oOecreueHusl O€30MacHOCTH TpU
oOpamieHun ¢ mpudOpaMu HW TEXHHUYECKHUMH YCTPOMCTBAMH,
COXpaHCHHS 370POBbS M COOJIOACHUS HOPM SKOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBISTh MOUCK WH(pOpMaNUu (PU3NIECKOTO COACpKAHUS B
cetn VIHTEepHET, CaMOCTOATENLHO (OPMYIHPYS TOUCKOBBIN
3aIrpoc, HAXOAUTh MYTH OMPEICTICHHS JOCTOBEPHOCTH MOJIy4YECHHOM
nHpOpPMAIIMY Ha OCHOBE MMEIOIINXCS 3HAHUI U JIOTIOJTHUTEIBHBIX

HCTOYHHUKOB

UCIOJb30BAaTh IPU BBIMNOJHEHUM YYEOHBIX 3aJaHUi Hay4yHO-
MOMYJISIPHYIO JTUTEPATypy PU3UUECKOTO COJIEPKaHUs, CIIPaBOYHBIE
MaTepuaisl, pecypcbl cetu IHTepHer; Biazers InpuéMaMu
KOHCIIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHGOpMAIMH U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBbIE M YCTHBIE COOOIICHHS Ha
OCHOBE HMH(OpPMAIUU M3 HECKOJHKUX HMCTOYHUKOB (DU3HUECKOTO
CONlep>KaHus, MyONUYHO NPEACTABIATH PE3YIbTaThl MPOCKTHOU
WU MCCIIEIOBATEIbCKOW JEATEIbHOCTH, IMPU ITOM TI'PaMOTHO
WCIONIb30BaTh W3YYECHHBIN TOHATUHHBINA ammapar H3y4aeMoro
pazzena GU3MKU U CONPOBOXKIATh BBICTYIUICHHE MpPE3EHTALMEN C

y4€TOM 0COOCHHOCTEN ayJUTOPUN CBEPCTHUKOB

1.21

VI.
7 KJIACC

MpU  BBIIOJIHEHUU  y4YEOHBIX TMPOEKTOB U  HCCIETOBAHHMA
(bU3UYECKUX TIPOIIECCOB PACTIPENEIATh O0S3aHHOCTH B TPYMIE B
COOTBETCTBMM C TIOCTaBJIEHHBIMH  3aJadyaMy, CIEAUTh 34
BBINOJIHEHUEM IIaHA JIEUCTBUIA U KOPPEKTUPOBAThH €r0, aJICKBaTHO
OLICHUBAaTh COOCTBEHHBIM BKIAJ B JEATEIBHOCTh TPYIIIBL,
BBICTPAUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, MPOSBIIASL

TOTOBHOCTH pa3pCuiaThb KOH(I)J'II/IKTBI

MHNPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

Kon
pa3nena

Kon

3JIEMCEHTA

IIpoBepsiemble 3JIeMEHTbI COIEPKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILIETO MHUPA

1.1 ®usznka — Hayka O Ipupone. SIBiIeHus NpPUPOJIBI.




1.2

1.3

1.4

du3nyeckue SIBIICHUS: MEXaHHUYCCKHE, TCIIJIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

@dusnueckue BeNWYHMHBL. VI3MepeHHe (QU3NUECKUX
BenuunH. @Dusnueckue mnpubopsl. IlorpemHocts

U3MepeHuil. MexayHapoHast CUCTEMA €IMHULL

EcrecTBeHHOHAYYHBIH METO/I TIO3HAHUSI:
HaOJNIOJICHWEe, TIOCTaHOBKAa  HAYYHOTO  BOIIpOCA,
BBIJIBUKCHUE THIIOTE3, SKCIIEPHMEHT IO IPOBEPKE

TAIOTE3, OOBICHEHNE HAOIIOTAEMOIO SIBIIEHUS

Onucanne (U3MYECKHX SABICHHA C  TOMOUIBIO

MoJeen

1.5

[NEPBOHAYA

2.1

2.2

[TpakTrueckue pabOTHI:

N3mepenne paccTOsTHU.

N3mepenne o0bEMa KUIKOCTH B TBEPOTO TeIa.
Omnpenenenue pasMepoB MajbIX TE.

N3mepenne Temneparypsl Py NOMOILU KUIKOCTHOTO

TEPMOMETPA U JATYMKA TEMIIEPATypPhI

JIbHBIE CBEJAEHUA O CTPOEHMU BEILECTBA

CTpOGHI/Ie BCIICCTBA: AaTOMbl MW MOJICKYJIBI, HX
pa3mepbl. OmbITHI, 1OKa3bIBAKOIIUE JUCKPETHOE
CTpOEHHE BEIECTBa

JBuxenue uactui BemectBa. CBS3b  CKOPOCTH
JIBIOKEHUS 4YacTHI C TeMIeparypod. bpoyHoBckoe

JBWOKeHUe, T dy3us

2.3

24

2.5

2.6

BzanmopeiicTBHE YacTHUIl BEIISCTBA: MPUTSKCHUC U

OTTAJIKUBAaHHUEC

ArperatHple COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B,
KUAKOCTEW W TBEPABIX (KPUCTAJUIMUECKUX) Te.
B3anmocBA3b MEX1y CBOMCTBAMM BEILIECTB B Pa3HBIX
arperaTHbIix COCTOSTHUSIX u ux aTOMHO-

MOJIEKYJIIPHBIM CTPOCHHEM
Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTiueckue paboThI:

OI_IeHI(a AuaMeTpa aromMa MCTOAOM  PsSJA0B (C



ucrnonb3oBanueM gororpadmii).

OnbITl MO HAONIONEHHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB.

OnpiTbl 1O OOHApPYXEHUI0  JEHCTBUS  CHII

MOJICKYJISIPHOI'O ITPUTAXKCHHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanunueckoe JIBUDKECHUE. PaBHOMEpHOE 51

HEPAaBHOMEPHOC ABHUXKCHUC

3.2

3.3

34

Cxopoctb. CpenHsis CKOpOCTb MpPU HEPABHOMEPHOM

JIBHKEHHUU. Pacuér myTu U BpeMEHU JIBUKECHUS
SIBnenue nHepuuu. 3aKoH nHepuuu. Baumopeiicraue
Tel KaK IPUYMHA HM3MEHEHMSI CKOPOCTH JBUKCHMS
Ten. Macca Kak Mepa HHEPTHOCTH Tella

[TnotHocts  BemiectBa.  CBfA3p  IUIOTHOCTH  C

KOJIMYCCTBOM MOJICKYJI B CIUHUILIC 00BéMa BCIICCTBA

3.5

Cuna kak XApaKTCPpUCTHKA BSaHMOHeﬁCTBHH TCI

3.6

Cuna ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢

IMOMOIIbIO JTUHAMOMETPA

3.7

3.8

SIBneHMe TArOTeHUs U cuila TskecTH. Cuila TSKECTH
Ha JApyrux maHerax. Bec tema. HeBecomocTh
Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHE TOKOSI.

TpeHune B npupoie U TEXHUKE

39

3.10

CrnoxeHnne CHUJI, HAIIpaBJICHHBIX I10 OJIHOM HpHMOﬁ.

PaBHOnelcTBYIOIIASA CHIT

[TpakTiueckue paboThI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO JIBHKEHUS
(wapuka B JKUAKOCTH, MOJENIU 3JIEKTPUUYECKOTO
aBToMOOMWNIs W Tak ganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJBXEHHs Opycka WIM IIapuka Io
HaKJIOHHON miIockocTu. OmnpeneneHue IUIOTHOCTH
TBEpHoro  tema.  ONBITB,  JEMOHCTPUPYIOIIHE
3aBHCHUMOCTh pacTshKeHUs (aedopmanuu) mpyKUHBI
OT MPUJIOKEHHON CHIbl. ONBITHI, AEMOHCTPUPYIOIINE

3aBUCUMOCTDb CHJIBI TPCHUS CKOJIBKCHUS OT BECa TCJIa




U XapakTepa CONMPHUKACAIONIUXCS TTIOBEPXHOCTEH

dusndecKkue SIBJICHUA B Ipupoac: NPpUMEPLI ABUKCHUA

3.11 C pa3M4YHBIMM CKOPOCTSIMH B JKMBOW M HEXHUBOU

HpUPOJIE, ACHCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE

312 Texnuueckue YCTPOMCTBA: JUHAMOMETD,
' HOIINITHUKA

JIABJIEHME TBEPJIBIX TEJI, )KUIKOCTEHN 1 TA30B

4.1

4.2

Hasnenue tBEpAOro tena. CriocoObl YMEHBIICHUS U
YBEITUYCHUS JaBICHUS
JlaBnenue rasza. 3aBUCUMOCTb JaBJIEHUS Trasza oOT

00BEma, TeMIiepatypbl

4.3

4.4

Hepenaqa JaBJICHHUA TBépI[BIMI/I TCJI1aMU, XUIAKOCTAMHU

u razamu. 3akoH [lackais. [ITneBMaTryecKue MaIlIuHbL
3aBUCUMOCTh JABJICHUS KUIKOCTH OT TJIyOUHBI.
I'mppocratnueckuit  mapanokc.  CooOmaromuecs

COCyIHbI. rI/I,I[paBJ'II/I‘leCKI/IC MCXaHU3MBbI

4.5

AtMochepa 3emnu U atMocepHOEe JaBICHHE.
[TprunHBI  CyIIECTBOBAHUS BO3AYIIHON 00OJIOYKH
3emuIu. OneIT Toppuuennu. 3aBUCHUMOCTh
atMoc(epHOTO JaBJICHUSI OT BBICOTHI HaJl YPOBHEM

Mopsi

4.6

4.7

4.8

4.9

N3mepenue atmocdepHoro nasieHus. [Ipubopsl ams

HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

JleficTBHe KUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
Teso. BelTankuBaromas (apxuMenoBa) cuiia. 3aKoH
Apxumena

[InaBanue Ten. Bo3ayxomnnaBanue

[TpakTudeckue paboOTHI:

UccnenoBanue 3aBUCHUMOCTH Beca Tela B BOJAE OT
0o0béMa TOTpYKEHHOW B JKUIKOCTh YAaCTH Tela.
OnpeneneHre BhITATKUBAOIIECH CUIIbI, JEHCTBYIOIIEH
Ha TeJNo, MNOrpy:kKEHHOE B KUIAKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHUJTBI,

HeﬁCTBYIOIHeﬁ Ha TCJIO B XHUIAKOCTH, OT MaACChl TCJia.



4.10

4.11

OnbITHI, JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh
BBITAJIKUBAIOLIEH CHUJIbI, JACHUCTBYIOUIEH Ha TEJIO B
KUAKOCTU, OT 00BbEMa MOrpYKEHHOH B KUAKOCTD
YyacTU Te€Jla ©U  OT  IUIOTHOCTH  YKUJKOCTH.
KoHcTpynpoBanue apeomerpa Wi KOHCTPYUPOBAHUE

JIOJIKU U OTIpefiesIeHUE €€ Irpy30M0AbEMHOCTH

dusznueckre SBJICHUS B INPUPOJE:  BIUSHHE
atMoc(epHOro JaBleHUS Ha KUBOM OpraHu3M,

TTaBaHKE PBIO

TexHuyeckue ycTpoicTBa: COOOIIAIOUIUECS COCYIbI,
YCTPOMCTBO BOJOMPOBOJA, THUIPABIUYECKUN Ipecc,
MaHOMETp, ©OapoMeTp, BBICOTOMEp, MOPIIHEBON

HAcoC, apeoMeTp

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanudeckas pabora
5.2 MexaHnueckasi MOIIHOCTb
53 [IpocTeie MexaHM3MBL: pplyar, OJIOK, HaKJIOHHAas
' I10CKOCTh. [IpaBuiio paBHOBeCHs pblyara
54 [TpumeHeHue npaBuiia paBHOBECHUS pblyara K 0JIOKYy
«3omotoe  mpaBwio» MexaHuku. Koadduuuent
5.5 MOJIE3HOTO  JeiicTBUs ~ MexaHu3MoB.  [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
56 [ToreHnnanbHas DSHEPrUM TeNa, MOAHATOTO Hal
' 3emnén
5.7 Kunernueckas sHeprus
53 [TonHast MexaHuveckasi SHEprus. 3aKOH U3MEHEHUS U
' COXpaHEHMsI MEXaHNYECKON IHEPTHH
[TpakTHyeckue paboOTHI:
Onpenenenne  pabOTBl  CHJBI  TpPEHUS  NIpuU
PaBHOMEPHOM JBM)KEHUHM Teja MO0 TOPU30HTAIBHON
5.9 noBepxHoctu. MccnenoBaHue yCIIOBHHM pPaBHOBECHS

peiuara. M3mepenne KIIJ[ HaKkIOHHOM IUIOCKOCTH.
N3yuenne 3akoHa  COXPAaHEHHMS  MEXaHUYECKOHN

SHEPrUu



510 dusnueckre SBICHUS B TMPUPOJIC: pPhIUArd B TEIE
' YeIoBeKa
TexHuueckrue yCTpPOWCTBA: pblYar, IOABHKHBIM U
5.11 HENOABI)KHBIA  OJIOKHM, HAKJIOHHAs  INIOCKOCTb,
MIPOCTHIC MEXAHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiembie 3j1eMeHTHI COAePKAHUS
pasaena 3JIeMeHTAa
TEIIJIOBBIE SABJIEHU S
OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KMHETHYECKOM
61 TEOpUH CTPOCHMsI BemecTBa. Macca U pa3Mepbl
. MOJIeKyJl.  OMBITBL, TOATBEP)KIAIONINE OCHOBHBIC
MOJIO’KEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUU
Mopnenu TBEPAOrO, KHUAKOTO U Ta3000pa3HOro
6.2 COCTOSSHUM  BEIIECTBA. Kpucrannuueckue  u
aMmopdHbIe TeIa
OObsicHEHHE CBOMCTB Ia30B, >KMJKOCTEH M TBEPIBIX
6.3 Ten Ha OCHOBE MMOJIOKCHU I
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS
° 6.5 TemnioBoe paciIupeHue u cxaTtue
66 Temnepatypa. CBs3b TemMmeparypbl CO CKOPOCTBIO
. TEIUIOBOTO ABVIKCHHS YaCTHII
Buytpennsis  osHeprusa.  CrnocoObl  U3MEHEHUs
6.7 BHYTPEHHEHN PHEPruu: TEIIONepeiaya U COBEPILICHHE
paboThI
68 Bupr TeIJIonepe1ayuu: TEIJIONPOBOAHOCTb,
' KOHBEKIIUS, U3TYICHUE
KomuuectBo TemnoTel.  VYaenpbHas TEMIOEMKOCTh
6.9
BeEIIleCTBA
6.10 TemiooOMeH U TEMJIOBOE paBHOBECHE. YpaBHEHUE

TEILIOBOro OanaHca




IInaBnenue u OTBCPACBAHUC KPpUCTATNINYCCKUX

ot BEILECTB. Y JebHAas TEIUIOTA MJIaBICHUS
[TapooOpa3oBanue u KouaeHcanusa. Vcnapenue.
610 Kumenue. VYpaenbHas Terora MmapooOpa3oBaHUs.
' 3aBUCUMOCTh TEeMIEPaTypbl KHUIICHUS oT
aTMoc(hepHOro JaBiIeHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIMBa. Y IeJbHasl TEIJI0Ta CrOPaAHUS
[Tpunnuner  pabotel  TemioBbiX aBuratenei KIIJI
6.15 TEIJIOBOTO JBUTarels. TerioBble JBUTATENU U
3alIMTa OKPYKArOLEH Cpeibl
3aKOH COXpaHEHUS U TMpEeBpallleHHus DSHEPruu B
6.16
TETJIOBBIX MPOIIecCcax
[TpakTuueckue paboThI:
OneiTbl 10 OOHApY)XEHHIO  JAEWCTBUS  CHII
MOJIEKYJIIPHOTO TIPUTSKECHUSI.
OnBITH MO BBIPAIIMBAHUIO KPUCTAIIIOB MOBAPEHHOU
COJIM WJIM caxapa.
OnpIThl MO HAOJIOIEHUIO TEIUIOBOTO PACUIMpPEHUs
ra3oB, KHUIKOCTEH U TBEPABIX TEIL.
Omnpenenenue JaBlIeHUs BO3IyXa B OaJIOHE MINPHUIIA.
OnBbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHUS
6.17 BO3yXxa OT ero o0béMa W HarpeBaHus WIU

OXJIAXKICHUS.
[IpoBepka runoTe3bl JUHEWHOW 3aBUCUMOCTH JUTHHBI
CTONOMKA >KUIKOCTH B TEPMOMETPUUECKON TPyOKe OT
TeMIepaTypsbl.

Hab6nronenue n3mMeHeHus BHyTpEHHEH SHEPTUH Tella B
pe3ynbTaTe TeIIonepeaaun u padoThl BHEITHUX CHJI.
Uccnenosanue SIBJIEHUS TerooOMeHa npu
CMEIIMBAaHUU XOJOAHON U TOPSYEH BOJIBI.

OHpG}IGJ’IeHI/Ie KOJIMYCCTBA TCIUIOTHI, IMOJYYCHHOI'O




BOJIOH TPU TEIUIOOOMEHE C HarPeThIM METALTHICCKUM
HUATUHAPOM.

OrnpezeneHne yaelIbHONU TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue nporiecca nCrapeHusl.

Ornpezenienrie OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa.

OnpezneneHue yaeabHON TEILIOTHI IIIABJICHUS JIbJA.

6.18

6.19

duznueckue SBICHUS B MTPHUPOJE: MOBEPXHOCTHOE
HATsDKEHUE U KaNWUIIpHBIE SIBJIICHUS B MPHUPOJE,
KpuUCTaIbl B mpupone, usnydenue CouHia,
3aMep3aHue BOAOEMOB, MOpPCKUE OpH3bI; 00pa3oBaHue

pOCHI, TyMaHa, UHEsl, CHeTa.

TexHHuecKkne yCTpOWCTBA: KalWLIAPBI, IPUMEPHI
MCII0JIb30BaHUs KPHUCTAJUIOB, KUJIKOCTHBIN
TEPMOMETP, JAaTYUK TEMIIEPATYpPbI, TEPMOC, CUCTEMA
OTOIUIEHUSI ~ JIOMOB, TUIPOMETPBI, IICUXPOMETP,

mapoBas Typ6I/IHa, ABUTaTCJ]Ib BHYTPECHHET'O CIr'OPaHUHL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

BJ'ICKTpI/IS alusga  TCII. I[Ba poaa OSJICKTPUUCCKUX

7.1
3aps0B
B3auMoneiictBue 3apspkeHHBIX Tel. 3akoH Kynona
7.2 (3aBHCUMOCTB CHJIBI B3aUMOJICHCTBHUS 3apsKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DnexTpuueckoe noJe. HanpsoxkénHocThb
7.3 aneKkTpudyeckoro moissd. [lpuHnun cymeprno3uuuu
AIIEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)
Hocurenu snekTpuyeckux 3apsaoB. DJIEeMEHTapHbIN
7.4 ANEKTPUIECKUHN 3apsl. Crtpoenue aToma.
ITpoBOAHMKY M TUAJIEKTPUKH
7.5 3aKOH COXpaHEHHS JIEKTPUUYECKOro 3apsiia
16 ONEeKTpUYECKMH TOK. YCIOBUS  CYIIECTBOBAaHUS
' AIIEKTPUYECKOT0 TOKa. MICTOUHHKY MOCTOSITHHOTO TOKa
1.7 JlenicTBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,




XMMHUYECKOE, MAarHUTHOE). OJEKTPUYECKHM TOK B

KUIKOCTAX M ra3ax

Onextpuueckas uenb. Cuna Toka. DJIEKTPUYECKOE

7.8

HaIpsKEHUE

ComnpoTuBieHue IIPOBOJIHUKA. VY aensHoe
7.9

CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma 1S ydyacTka Lenu

[locnenoBarenpHOE W MapAIEIIBHOE COEIUHEHUE
7.11

IIPOBOJIHUKOB

PaGota ¥ MOUTHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH
7.12

Jxoyia — Jlenua

DNeKTpUUEcKHe LENH U MOTPEOUTENN IEKTPUIECKON
7.13

sHepruu B ObITy. KopoTkoe 3ambIkaHue

[TocrossHHBIE MAarHUTHL. B3anmoneiicteue
7.14

MOCTOSIHHBIX MarHUTOB

MarnutHoe noje. MaruuTHoe moje 3eMJId U €ro
7.15

3HAUYEHHUE VIS )KU3HU Ha 3emIie

Oneir Opcrena. MarHutHoe mojie 3JIEKTPUYECKOIO
7.16

ToKka. [[puMeHeHne 37IeKTPOMAarHuTOB B TEXHUKE

[lelficTBe MarHUTHOTO MOJSl HAa MPOBOJHHUK C TOKOM.

DIIEeKTPOABUTATEID MTOCTOSTHHOTO TOKA.
7.17

Hcnonbp3oBaHne 31EKTPOJBHUTATENEH B TEXHHUYECKUX

YCTPOMCTBAX U HA TPAHCIIOPTE

Onpitel  @apagess. SIBneHue  3JIE€KTPOMArHUTHOU
7.18

nHaykuuu. [Ipasuno Jlenna

DIIeKTpOreHepaTop. Crioco6s1 MOJTyYeHUS
7.19 AIIEKTPUYECKOW  SHEpPruu.  DJEeKTPOCTAHLMU  Ha

BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH

[TpakTiueckue paboThI:

OneITel 1O HAOMIONEHUIO  DJEKTPHU3AIMH  Tell
7.20

HHHYKHHCﬁ " 1IpH COITPUKOCHOBCHHU.

UccnenoBanue IeWCTBUA JJIEKTPUUYECKOTO TMOJS HA




MPOBOJIHUKYU U TUDJICKTPUKH.
COopka ¥ TpoBepKa padOTHI AICKTPUUYECKOM Iern
IIOCTOSIHHOT'O TOKA.

W3mepenne u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsHKEHUSI.
WccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, HIYILETO
4yepe3 pe3UucTop, OT CONPOTUBICHUS PE3UCTOpA H
HaIlpsKEHUsS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh
AIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro
JUIMHBL,  TUIOHIAJAM  TONEPEYHOI0  CEUEHUs U
Marepuana.

[IpoBepka mpaBmiIa CIOXKEHUS HAMPSOKECHUN NpU
MIOCJIEZIOBATEIbHOM COEJUHEHUH [BYX PE3HCTOPOB.
[IpoBepka mpaBwia Uil CHJBI  TOKa  NpH
napajuieIbHOM COEIMHEHUH PE3UCTOPOB.
Ormpenenenre  pabOTBl  DJIEKTPUYECKOTO  TOKa,
uaymero depes pesucrop. OnpeneneHue MOUIHOCTU
ANEKTPUYECKOTO TOKA, BBIACISIEMOM Ha PE3UCTOPE.
HccnenoBanne 3aBUCMMOCTH CHUJIBI TOKA, HIYILIETO
yepe3 JIaMIIOYKy, OT HamnpsDKeHWsT Ha  HEll.
Omnpenenenne KIIJ wnarpeBarens. IccnenoBanue
MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX MarHUTOB.
N3yueHne MarHMTHOTO MOJISI MOCTOSHHBIX MarHUTOB
npu uX oO0BeAMHEHUH W pa3fieneHuu. MccienoBanue
JIEUCTBUSI  DJIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
ctpenky. OnbITHI, JEMOHCTPUPYIOIIHNE 3aBHCHMOCTD
CUJIbl B3aMMOJICUCTBHS KATYIIKA C TOKOM W MarHuTa
OT CWJIbI TOKa M HAaNpaBJE€HUS TOKAa B KaTyIIKe.
N3ydenune neicTBUS MAarHUTHOTO MOJISI HA TPOBOJIHUK
¢ TokoM. KoHcTpympoBaHue u u3y4eHHE PaOOTHI
JIEKTPOJABUIATEIS. H3smepenue KILJ

QJICKTPOABUT aTeIbHON YCTAaHOBKH. OnbIThI 10




HNCCICIOBAaHUIO SIBJICHHUA BHCKTpOMaFHI/ITHOﬁ
HHAYKIOHUU: HCCICIOBAHUC W3MEHEHUN 3HAYCHHUS U

HaIlpaBJICHHUA HHAYKIIHUOHHOT'O TOKa

®dusnueckue SBICHUS B MPUPOJIE: DIECKTPUUECKUE

SABJICHUSA B aTMOC(bCpe, SJICKTPHUYECTBO  JKUBBIX

7.21 OpraHM3MOB, MarHuTHoe Tone 3emuH, JAperd
IIOJIFOCOB, POJb MAarHUTHOTO IOJIA JUISL KU3HU Ha
3emuie, MOJISIPHOE CUSIHUE
TexHu4eckne yCTpoOHCTBA: 3JIEKTPOCKOII, aMIIEPMETP,
BOJBTMETP, PEOCTAT, CUETUYUK  DIECKTPUUYECKOU
SHEpruy, AJIEKTPOOCBETUTEIHHBIE pUOOPHI,
7.22 HarpeBaTelIbHbIC  AJICKTPONpUOOphl  (IIPUMEPHI),
ANEKTPUYECKUE MPEJOXPAHUTENH, SIIEKTPOMArHuT,
AIIEKTPOJIBUraTeNlb IOCTOSHHOIO TOKa, TI'€HEpaTop
IIOCTOSIHHOT'O TOKa
9 KJIACC
Kon Kon
[IpoBepsiembie 37I€EMEHTHI COAEPIKAHUS
paszena 3JIEMEHTA
MEXAHUWYECKUE ABJIEHUA
g1 Mexanuyeckoe JBHKEHHE. MaTepuaibHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTETHPHOCTh MEXaHUUYECKOTO JIBUXKCHUSI
8.3 PaBHOMEpHOE NpSIMOIMHENHOE IBUKEHUE
HepaBnomepHoe MPSAMOJIMHENHOE JIBUYKECHUE.
8 8.4 CpenHsss W MIHOBEHHas CKOpPOCTb Tejla MpH
HEPaBHOMEPHOM JIBHKEHHUH
g5 Vckopenne.  PaBHOYCKOpEHHOE  IPSIMOJIMHEMHOE
' JIBUJKEHUE
8.6 CBo0Ooguoe magenne. OneiTe! [ annnes
PaBHOMepHOE nBMXKEHHE MO OKpYyKHOCTH. llepnon u
8.7 yacToTa oOparieHus. JIuHelHas U yriaoBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE




8.8

ITepsbiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa
8.10 Tpertuii 3akon HeroToHa
8.11 IIpuHIUI Cyneprno3uIuu CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
413 Cuna TpeHMs: cCWwia TPEHMsSI CKOJIbKEHUS, CHUIIa
' TPEHMSI II0KOS, IPYrUe BUBI TPEHUS
214 Cuna TSOKECTH M 3aKOH BCEMHPHOTO TATOTECHHS.
' YckopeHnne cBOOOTHOTO MaCHHS
%15 JBuxenne 1aner Bokpyr Cousnua.  Ilepsas
' KOCMHU4ecKasi CKopocTb. HeBecoMoCTs U neperpysku
816 PaBHoBecne MaTepuanbHOW TOYKH. AOCOIIOTHO
' TBEPJIOE TEIIO
817 PaBHOBecue TBEpPIOro Tena C 3aKPEIIEHHOW OChIO
' BpauieHus1. MomeHT cuiibl. LleHTp TskecTn
818 Nmnynec Tena. M3meHeHue wummynbca. Mmmynbe
' CHJIBI
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE IBUKEHUE
8.21 Mexannueckasi paboTa U MOILTHOCTh
822 PabGora cun TskecTH, ynpyroctv, TtpeHus. CBs3b
' SHEPIuu 1 paboThl
823 [ToreHnnanpHass »HEPrust Tena, MOAHATOrO HaJ
' MOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHast SHEPrUs CXKaTON NPY>KUHBI
Kunernueckass sHeprus. Teopema O KMHETHYECKON
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[TpakTiueckue paboOThI:
OnpeneneHue CpeoHEN  CKOPOCTH  CKOJBXKEHHUS
8.27 Opycka WM JBWXKEHHUS IIIapuKa IO HAKJIOHHOMN

wiockocTH. OIpeneneHre YCKOpEHUs Tella IIpH

PaBHOYCKOPEHHOM  JBH)KCHUM TO0  HAKJIOHHOM




MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM  JIBIDKEHUM 0e3  HavalbHOU
CKOPOCTH.

[IpoBepka rumotesbl: €ciad IPHU PaBHOYCKOPEHHOM
JBI)KEHUH 0€3 HaYallbHOW CKOPOCTHU ITyTH OTHOCATCS
KaK psJ HEYETHBIX 4YHCET, TO COOTBETCTBYIOIIME
MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue  3aBUCUMOCTH ~ CUJIBI  TPEHHUSA
CKOJIB)KEHUS OT CHUJIbl HOPMAJbHOTO JABJICHMSL.
Omnpenenenne kodhduIMEHTa TPEHHUS CKOJbKEHHUS.
Omnpenenenue kECTKOCTH NpYXUHBI. OnpeneneHue
paboThl CUITBI TPEHUSI MPU PABHOMEPHOM JBUKEHUU
Tena o TOPU30HTAJILHOMN MTOBEPXHOCTH.
Onpenenenne pabOThl  CHJIBI  YIIPYTOCTH — TIpU
NoABEME Ipy3a C UCIOJIb30BAaHUEM HEMOJBUKHOTO U

IIOABUIKHOI'O 0J10KOB

8.28

8.29

@usznueckue SABICHUA B NPUPOJAE: IPWIMBBL H
OTJIUBBI, JBMWKeHUE IulaHeT COJIHEYHOM CHCTEMBI,

PCAKTUBHOC ABUKCHUEC JXUBBIX OPIraHNu3MOB

TexHuueckne yCTpPOMCTBA: CHUIAOMETP, AATUUKH

MOJIOKCHU, pACCTOAHUA U YCKOPCHU A, PAKCTHL

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe JBYKEHUE. OcHoBHbIE
9.1 XapaKTepUCTUKU  KoJeOaHWW: TMepuon, 4YacroTa,

aMIUIATY1a

MareMaTuyeckuii U NPYKUHHBIM ~ MasTHHUKHU.
9.2 [IpeBpamienye  sHepruM  NOpuU  KoJedaTeIbHOM

JBHKEHUU
93 3aryxaromue Kosie0aHusl. By aeHHbie
' KosiebaHus. Pe3onanc

Mexannueckue BosIHBL. (CBOMCTBA MEXaHHYECKUX
0.4 BOJIH. [IpomonbHBIE M TMONEpeYHble BOJIHBL. J{mnMHA

BOJIHBI u CKOpPOCTH eé pacnpoCTpaHCHHH.

Mexanudeckue BOJIHEI B TBEPIOM Tene,




CECMUYECKHUE BOJHEI

9.5

3ByK. ['poMKOCTH ¥ BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

9.7

9.8

9.9

Wudpa3Byk U yIbTpa3ByK

[TpakTuyeckue paboOTHI:

Omnpenenenre 4YacTOThl W TEpHojAa KojeOaHWi
MaTeMaTHYECKOT0 MasiTHUKA.

Omnpenenenne 4YacToThl W TepHojAa KojeOaHWi
NPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH TepHona KoJjeOaHMI
MOJBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCHMOCTH TepHona KoJjeOaHMI
NPYKHHHOTO MasTHHKAa OT Macchl rpys3a. IIpoBepka
HE3aBHCUMOCTH  Nepuoja  KoneOaHMi  Tpys3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a U KECTKOCTH
OpyKHUHBL. V3MepeHHe yCKOpeHHs CBOOOIHOTO
naieHus

@usnueckue SBICHHS B TMPHUPOJAE: BOCIPHUATHE
3BYKOB )XMBOTHBIMH, 3eMJIETPACCHHE, CEHCMUYECKUE
BOJIHBI, ITyHAMH, 3XO

TexHu4eckue yCTpPOWCTBA: IXOJIOT, HMCIOJIb30BaHUE

yABTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI
l0.1 ONEKTpOMarHUTHOE  MOJIe.  ODJIEKTPOMAarHUTHBIE
' BOJIHBI. CBOMCTBA 3IEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas npupojaa csera. CKopocTh CBeTa.
. BoaHoBEIE CBOMICTBA CBETA
[TpakTyeckue paboOTHI:
10.4 N3yueHne CBOWMCTB DSJIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOMIJIBHOTO Tene(oHa
®dusnueckue SABICHHUS B NPUPOAE: OHOIOTHYECKOE
10.5 JNeiCTBHE  BUAMMOIO,  YJiIbTpadUONETOBOTO  H

PEHTI'CHOBCKOT'O HBHYIICHI/Iﬁ
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10.6 TexHuueckue YCTpOMCTBA: HCTIOJIb30BAHUE
' AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlydeBas monenb cBera. cTounnku cBeTa
11.2 [IpsamonuHeitHOE pacIpoCTpaHEHUE CBETA
113 Otpaxenne cBera. [lmockoe 3epkano. 3akoH
' OTpa)KEHHUS CBETA
114 [Ipenomnenue cBera. 3aKOH NPEIOMJICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 JIunza. Xop nyyel B IMH3E
116 OnTuueckas cucreMa (oToarmapara, MUKpOCKOIa 1
' TeJIeCKOoIa
117 ['ma3 kak onTHueckas cucTeMa. bIN30pyKocTh U
' JATbHO30PKOCTh
Paznoxenne Oemoro cBera B crekTp. OTmbITHI
11.8 Hptorona. CrokeHHe  CHEKTPAJIbHBIX  I[BETOB.
Hucnepcus ceera
[TpakTuyeckune paboOTHI:
HccnenoBaHnue  3aBUCUMOCTH  yria  OTPaKeHUSA
CBETOBOTO JIy4a OT yTIJIa MaJeHuUs.
W3ydeHne XxapakTepuCTUK U300paKeHUs MpeMeTa B
TIJIOCKOM 3€pKalie.
HccnenoBanne 3aBUCMMOCTH  yIjla MPEIOMIICHHS
CBETOBOTO Jiyda OT YyIJla TMaJeHus Ha TpaHUIe
11.9 «BO311yX — CTEKJIIO».
[Tomy4yenue n300pakeHU C MOMOIIBIO COOMparoIieit
JIUH3BL.
Ornpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKOM
CHUJIBI COOMPAOIIIEH JINH3HI.
OMBITHI 11O Pa3I0KEHUIO 0ETIOTO CBETa B CIIEKTP.
OnbITel IO BOCHPHUSTUIO I[BETA MPEIMETOB MPHU UX
HaOJIIOJICHUH Yepe3 IBETOBBIC (PHIIBTPHI
1110 duznueckue sBICHUS B mpupose: 3arMerus ComnHia
' u JlyHbl, 1uBeTa TeN, ONTUYECKHE SBJICHHUS B
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atMocdepe (uBeT Heba, pedpakius, paayra, MUPax)
11 TexHuueckue  yCcTpOWMCTBA:  OUYKH,  IEPHUCKOI,
. ¢doroanmapar, ONTUIECKUE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
1 Omnpeitel Pesepdopna u mmanerapHas Mojzienb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u morsomeHre ceera aroMomM. KBaHTBHI.
' JIuHeityaTeie CIEKTPbI
PamnoaktuBHOCTh. Anbda, Oeta- W ramma-
12.3
U3ITYy4CHUS
124 Crpoenue aromHoro sjapa. Hykimonnas wojens
' aTOMHOTO siipa. M3oTorms!
105 PannoakTtuBHBIE MIpPEeBpAICHHUS. [Tepuon
' MoJTypacnaaa aTOMHBIX siJIep
126 SnepHbie peakiuu. 3aKOHBI COXPaHEHUS 3apsI0BOTO
' Y MaccoBOT'O YHCEN
OHeprusi CBsi3u aTrOMHBIX snep. CBsi3pb Macchl U
12.7
SHEPTUU
123 Peakuuu cunTe3a u genenus sanaep. VcTouHuku
' sHeprun CoJiHIIA U 3BE3]T
129 SnepHas »sHepretuka. JlelicTBHE pPaauOaKTUBHBIX
' M3JIy4€HHI Ha )KUBbIE OPTraHU3MBI
[TpakTudeckue paboTHI:
Halnronenue CIUIOMIHBIX M JIMHEWMYAThIX CIEKTPOB
12.10 W3IIy4EHHUS.
WccnenoBanue TpeKoB: U3MEPEHUE SHEPTUH YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenne paaroakTuBHOTO GhoHA
@du3znueckue SBIECHUS B MPUPOJE: €CTECTBEHHBIN
pagnoakTUBHBIA  (OH, KOCMHUYECKHE  JIy4H,
12.11 PaaMOAKTUBHOE M3IIy4E€HUE IIPUPOIHBIX MUHEPAJIOB,
JICUCTBUE PAJMOAKTUBHBIX M3JIYYEHU HA OPraHU3M
YeJioBeKa
12.12 TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,




WHIUBUIYAIbHBIN J103UMETp, Kamepa Buibcona

VII. CUCTEMA OLEHKH JOCTMXEHUW A ObYUAIOIMMUCS ITNTAHUPYEMbBIX
PE3VYJIbTATOB OCBOEHUN OGPA3OBATEJIbHBIX ITPOT'PAMM HA YPOBHAX
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Tekymiee oreHUBaHUE

Texymas oneHKa BKJIOYAaeT NEPUOJUYECKHE MPOLENyphl OLEHKH HWHIUBUAYAIbHOIO
IPOABIKEHHsI 00y4aroIlerocsi B OCBOGHHMU Iporpammbl ydeOHOro mpeamera «Dusnkay.
PesynpraThl Tekylled OLEHKU SBISIFOTCA OCHOBOW  JUIsl MHIUBUAYAJIU3alMH Y4eOHOro
nporecca. Tekymas OIEHKa MOXeT ObITh (OpPMHpPYIOUISH, MOAJNEPKUBAOIIEH U
HaNpaBJISIOMEH ycunns 00y4Jaronierocs, BKIIOYAIOIIEH ero B CaMOCTOSATENIbHYIO OLIEHOYHYIO
JESITeTbHOCTD, U TMAarHOCTUYECKOH, CIOCOOCTBYIONICH BBISBICHUIO M OCO3HAHUIO YUHTEIEM
1 oOydJaromMMcsl CyIIECTBYIOIIUX MpoOsieM B 00ydeHuu. Tekyiiee OICHUBAHUE MOKET
IMPOBOAWUTLECA Ha KaXAOM YPOKE M BBIABIATH AOCTHIXCHUA OTACIIBHBIX O6yanOHIHXC$[ B
nporecce u3ydeHus yueOHoro marepuana. B Tekyluell oLieHKe HCIONb3YIOTCS pa3iNyuHbIe
(bopMBbI U METO/IbI MPOBEPKH (YCTHBIE U MUCHMEHHBIE OIPOCHI HA YPOKAX, KPATKOBPEMEHHbIE
CaMOCTOSITeNIbHbIE Pa0OThI, JOMAaIIHUE padOThl, HHAUBUIYAIbHbIE U TPYNIIOBBIE IPOEKTHBIE
U HUCCleloBaTeIbCKUe paboThl, CaMO- M B3aMMOOLIEHKA, pe(iieKcHs, OLIEHOYHbIE JHUCTHl U
JpYyTHUE) C YIETOM 0COOCHHOCTEH yueOHOro npeamera «Pu3uKa» U METOIMKH PENoJaBaHus,
peamu3yeMoil yumrteneM. I yCTAaHOBJIEHHsI YPOBHS OCBOCHHUS OOYUYAIOMIMMUCS KaxIOH
TEMbl Kypca IMPOBOJMUTCS TeMaTWyecKas JUarHocThka (oueHka). JluarHoctuka — crnoco0
MOJIYYCHHUsST M3MEPSAEMBIX IOKa3arelell oOydeHHs, O00eCNeYMBAOIINX OOBCKTHBHOEC U
BCECTOPOHHEE M3YYEHHUE YCIOBUH U PE3yNbTaTOB y4eOHOIo Ipolecca, Crocod MPOsSCHEHMS
BCEX M3MEHEHMM, KOTOphIE IPOUCXOIAT B TO3HABATEIBHOM IIPOLIECCE.

OI_IGHI/IBaHI/Ie YCTHOT'O OIIpOCa

B PII mepeuncieHsl Bce TpPEIMETHBIE PE3ylbTaThl, KOTOPHIE JIOJDKHBI OBITh OCBOCHBI U
KOTOpPBhIC BBIHOCATCS HA TEMATUYCCKUH W WTOTOBBIM KOHTPOJIb, B TOM YHCIE H Ha
TOCY/IapCTBEHHYIO MUTOTOBYIO aTTecTaluio. Vcronbp30BaHue HAYyIHBIX MOHITHHA, H3y4CHHBIX
(buU3MYECKUX BETUYMH M 3aKOHOB OIEHUBAETCS B MPOIECCE OMUCAHUS U XapaKTEPUCTUKH
CBOMCTB Tel U (pu3nveckux siBNeHU. B pamkax Texyieil mpoBepkH 1enecoo0pa3Ho A BceX
BHOBb BBOAMMBIX (JOPMYJ M 3aKOHOB 00paIniath BHUMaHUE Ha:

— TIOHMMaHue (U3NYECKOTO CMBICIIA UCTIOIb3YEMbIX BEIMYMH, UX 0003HAYCHUS M €TUHUIIBI
(bUBUYECKUX BEINYNH;

— TMOHUMAaHHWE CJIOBECHOW (HOPMYIIMPOBKH 3aKOHA, CYTH 3aKOHOMEPHOCTH, BBIPAKCHHOU
hopmyoii;

— 3HAHWE MAaTEeMaTHUYEeCKOTO BBIPAKEHUS 3aKOHA, (OPMYJ, CBA3BIBAIOMINX JTAHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BEIIMUYUHAMUY;

— YME@HHUE CTPOUTH rpauKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITHYUH.

B pamkax ycTHOTO onpoca B MpakTUKe YIUTesl GU3UKH IMHUPOKO MPUMEHSFOTCS «KapTOUKM)
(bu3nuecKoil BeMMIMHbBI, PU3NIECKOT0 3aK0HA, (pr3rdecKkoro mpudopa WM ycTpoucTBa u T.1.,



KOTOpBIC SIBIAIOTCS JJIsE OOYYaromerocs CBOETO0 poja HWHCTPYKIWeH (TUTaHOM) s
MOCTPOCHHMSI ITOJTHOT'O OTBETA.

KpurepueM oLeHKM M IEpeBOJa B OTMETKY YCTHOIO OTBETAa MOXET CIIYXKUTb HAJIA4YUE U
MPAaBUILHOCTH ITHX 3JIEMEHTOB, 0003HAUEHHBIX B IIAHE.

OtMmeTKa «5» BBICTABISCTCS 3a BCPHOC NPCACTABIICHUC BCCX 3JICMCHTOB, BXOAAIIHX B IIJIaH
OTBE€TA.

OTtMeTKa «4» BBICTABJIACTCA, COOTBCTCTBCHHO, IIpWM HAJIWMYUKM HETOYHOCTH B OAHOM M3
OJICMCHTOB OTBCTA UJIU IIPU OTCYTCTBHUH OJHOI'O U3 3JICMCHTOB.

HwkHsst rpaHumna oTMeTKH «3» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM BEpPHO
npejacrabieHo He MmeHee 60% 37eMEeHTOB OT MOJIHOTO OTBETA.

OtmeTKa «2» BBICTABISICTCS, €CIIM OOYYaIOIIUNCA HE PACKPBIBAET OCHOBHOE COJIEp>KaHUE
Matepuana (mpexncraBieHo MeHee 60% 5IE€MEHTOB OT MOJHOTO OTBETa). AHAJOTHYHbBIC
KPUTEPUU MOXHO UCIOJIb30BaTh [UJIsl OLIEHUBAHUS KPATKOBPEMEHHBIX KOHKPETHBIX
MMCbMEHHBIX 3aJaHUH [IPU OpraHu3aluu paboThl C MaTEPUATIOM YUeOHUKA.

OI_[eHI/IBaHI/Ie IMHUCBbMCHHOI'O OIIPpOCa

Ha 06a3e ocBOoeHHbIX 3HaHWi (Benmu4wH, (QOpMyJd, 3aKOHOB)  IIEIECO0OpPa3HO
[PEUIOKUTh  NMHUCbMEHHbIEe  3a/IaHUsl €  KPaTKUM  OTBeTOM HAa  ONHCaHHUe
U XapaKTepUCTHKY CBOWicTB Teal #  ¢u3nyeckux  siBjaeHwii.  HauGonee
pacrpoCTpaHEHHBIMH  SIBIISIIOTCSL  33/JaHUsl HAa BBIYHMCICHHWE BEJIWYMHBI B  Pa3IHMYHBIX
CUTYyalUsAX, KOTOPbIE MPOBEPSIOT YMEHUS HCIOJIB30BATh pa3inyHble (JOPMYJIBl U 3aKOHBI B
CTaHJApTHBIX y4eOHBIX CUTYAaIIUsX.
KonTtekctHpie 3amanuss mo pabore ¢ rpaduxkomM, TaOnIMuIEed WIM CXEMOH, KOTOpbIe
MapajyieIbHO C  TIPEJAMETHBIMH yMEHUSMH TIPEAIoNiaraloT (popMHUpOBaHHE | OLEHKY
YHUBEpCaJbHbIX YyueOHbIX JneiictBuil (YVY]]) mo pabore c wuHoOpManueil: uTeHue
W TNOoHMMaHue  uHpopManMM  (HampuMep,  HaxXOXKIACHHWE  3HAYCHMH  BEJIWYMH
no rpaduky), MOHMMaHHE W HHTepIpeTanus uHbopManuu (HAIpUMEpP, COOTHECEHHE
y4yacTKOB TIpadukoB ¢  (U3MYECKMMM MpoOIeccaMHd, KOTOpblE OHH  OTPaXxarorT,
OTlpeNleNIeHue XapaKTepa W3MEHEHHsI BEIMYMH Ha OTIENBHBIX YydYacTkax rpaduka,
npeoOpa3oBaHue HHPopMaMM U3 TaOMUIBl B Trpauk U T. JA.) U TPUMEHEHUE
rpadguyeckoil wHGOpPMAIMKM B HM3MEHEHHOW WJIM HOBOW curyanuu. JIJis OleHUBaHUS
YMEHUH  BBINONHATH 33aJaHUS HAa ONHCAaHWE M  XapaKTePUCTUKY CBOWCTB  Tell
u buznyeckux SIBIICHUN HPOBOJIATCS KpaTKOBPEMEHHbBIE IPOBEPOUHBIE
TECTOBbIE paboTHI, cojepxame ©0a30BOro U IOBBIIIEHHOTO YPOBHEH CIIOKHOCTH.
KonuyectBo 3amaHuii B paboTe 3aBUCUT OT TUIA BKJIIOYEHHBIX 33/JlaHUNl U OT BpPEMEHH,
OTBOJIMMOMY Ha BBINIOJNHEHHE TecTa. Hampumep, mis paboTsl Ha 15 MHUHYT 3TO MOTyT
ObITh 3—4 3amaHus 0a30BOTO YpPOBHS CIIOKHOCTH C KpPAaTKMM OTBETOM B BHIE YHUCIIA
WIA Ha COOTBETCTBHE W 2 3aJaHUs MOBBIIIEHHOTO YPOBHS CIIO)KHOCTH HAa MHO>KECTBEHHBIH
BBIOOD.

[TpumepHas 1mkana nmepeBoaa 6amuia B OTMETKY:



HIDKHUH  TIOpOT  OTMETKHM  «5» COOTBETCTBYyeT ToiydyeHuto He MeHee 80%
0T MaKCHMaJbHO BO3MOXKHOTO Oaslia;

HIDKHUH  TOPOT  OTMETKM «4» COOTBETCTBYET IOJydYeHHI0O He MeHee 60%
0T MaKCHMaJbHO BO3MOXKHOTO Oaslia;

HIDKHUH mopor IIKOJIbHOM OTMETKH «3» ompeeseTcs OaoMm,
COOTBETCTBYIOIIMM BBITIOJIHCHUIO 3aJlaHUii  0a30BOr0 YPOBHS CJOKHOCTH HE MEHEE
yeM Ha 60%;

OTMeTKa «2» COOTBETCTBYET BBHINOJHEHHIO MeHee ueM 60% 3amanuii  6a30BOrO
YPOBHS CIIOKHOCTH.

OmHuM W3 BaKHEHIIMX  pe3yabTaroB  OOydeHHs  (U3MKE  SBISETCS  pelleHue
Ka4YeCTBEHHbIX M PACYETHBIX 3a/1a4.

Pemenust KayecTBEHHBIX 3aJad  MPEACTABIAIOT COOOM  pacCyKIEHHUS, COCTOSIINE
W3  pAda  CBA3AHHBIX  JApYyr C  JOpPyroM  MPUYMHHO-CJIEACTBEHHBIMH  CBS3SIMHU
YTBEPKACHUM, KOTOpbIE MOJKPEIUIAIOTCS CChUIKAMH Ha CBOWCTBA SBIECHUH, (HOPMYIbI
M 3aKOoHbI. PemieHue pacueTHBIX 3a7ady — TaKXKe 3aluch JIOTMYECKH CBA3aHHBIX
YTBEPXKJACHUI, HO MPEACTABICHHBIX B BUAE (OpMys, MaTeMaTHUYECKHX IMpeoO0pa3oBaHUN U
BBIUMCIICHUH.

Kpurepun OIICHUBAHUS Ka4ecmeeHHbIX 3amad JOJDKHEI 0a3upoBaThCA
HA BBIJICJICHUH CJIEAYIOUIUX 3JIEMEHTOB PELICHHUS:

1) oOocHoBaHWE  OTBETa, COCTOSINEE M3  HECKOJBKUX  JIOTHYECKUX  IIAroB
C YKa3aHHEM Ha CBOICTBa SIBICHHUU, (OPMYIBI MM 3aKOHBI, KOTOpPBIC MOJTBEPKAAIOT
BBICKA3aHHOE YTBEPK/ICHUE;

2) yKazaHMe Ha  CBOilcTBa  sBIE€HHUH, (GOpPMYyJIbl MM  3aKOHBI,  KOTOpbIE
MTO/ITBEP>K/1al0T BHICKA3aHHOE YTBEPKICHHUE;

3) oTBeT Ha MOCTaBJICHHBIN B 3a7]aue BOMPOC.

Kputepun oueHuBaHus  pacuemmuvix  3a7ad  OCHOBBIBAIOTCSI Ha  OOLIEHIPUHATOM
B METOJAUKE OOyuyeHHs (U3MKE IUIaHE PEIICHMs] PAacueTHBIX 3a/ay, KOTOPBIM BKIIIOYAET
cleyoune JJIEMEHTHI:
1) pabora c ycinoBueMm 3amauu: 3amuch «JlaHO», BKJIIOYAs JaHHbIE W3 YCIOBHS
3aJlaydi M CIPaBOYHbIE  BEIWYMHBI, HEOOXOAUMBIE  JUIg  pEIIeHUs  3a/ayl;
2) oOocHOBaHME  (PU3MUECKOM  MOAENM: TPEACTaBIEHUE  PUCYHKA, €CIH  3TO
HE0OXOIUMO Ui TIOHMMaHUs (U3NYECKOW CHUTyalluu, YKa3aHWe Ha TO, KaKHe SIBICHUS
WIM TPOIECCHl PAacCMaTpPUBAIOTCS, KaKHe 3aKOHOMEPHOCTH MOXKHO  HCIOJb30BaTh
JUIS  peleHus 3aJadyd W uYeM MOXHO IpeHeOpeub, 4TOObI CHUTyalMs oOTBevaia
BBIOpaHHOW MOJIENH;

3) 3amWch BCeX HEOOXOAMMBIX IS pEIICHHWs 3a7add  3aKOHOB ©  (opmydm;
4) mpoBeoeHHWE  MaTeMaTHYEeCKMX  MpeoO0pa3oBaHMA W pacyeToB,  MOJIyYeHHUE
OTBETA;



5) mpoBepka OTBETa OJHHM W3 BBIOPAHHBIX CIIOCOOOB (HANMpPUMEp, C YYETOM TMPOBEPKH
€IMHUILl U3MEPEHUS BEJIUYMH).

Pemenne  pacuerHoil  3agauuM  OLIEHMBaeTCa IO  NHCbMEHHOMY  oTBeTy. Kak
MPaBWIO, BCE IMYHKTHI, KpoMe OOOCHOBAaHUS MOJEIHU, BXOISIT B MUCHMEHHOE pPEIICHUE
u 00s3aTenbHO TPEOYIOTCS OT OOYYAMOIIMXCS TPU PEIIeHWH JIOOBIX 3amad. A aHamu3
yCIIOBUSL ~ 3a7a4d, BBIOOp  MOAENTM W HEOOXOAMMBIX  YpPaBHEHHH  OOBIYHO
MPOrOBApUBAETCS TOJBKO YyCTHO. [lpy 5TOM mpu TOBTOPEHHMH OJHOTHITHBIX 3a/a4
€ro MHOTOKpaTHO HE O03BYYMBAIOT, U Yy oOOydaloluxcsi He BbIpabaTbIBaeTCs
YMEHHE MPOBOJUTH TMOJHBIA aHalu3 (U3MYECKUX TPOIECCOB U  OOOCHOBHIBATh
BbIOOp 3akoHOB u (opmyn. IlosToMy nnsi TeKyllero OIEHUBAHHS Ieeco00pa3Ho
W O3TOT MYHKT BKJIIOYAaTh B I[HUCHBMEHHBIM OTBET XOTSA Obl B BHUAEC HEOOIBIINUX
KOMMEHTAapHEB.

[Tpu olleHMBaHWY MTUCHMEHHBIX PEIICHUI PACUETHBIX 3314 110 BO3MOKHOCTH Ha BCEX JTarax
MCTIOJB3YIOTCSl 0000IIEHHBIE KPUTEPUH OLICHUBaHUS Takux 3aaanuii B KUM OI'D (ua ypoBHe
OCHOBHOTO 00111eT0 00pa3oBaHus) 1Mo GU3MKE.

Cnenyer oOpaTuTh BHHUMAaHHE, 4TO cOrjacHO 0000meHHbIM KpuTepusm [MMA pacuerHas
3aavya

HE CUUTAETCs PEIIEHHOM, €Clid OTCYTCTBYET 3alHiCh BCEX HEOOXOAUMBIX I DPELICHUS
3ala4yl 3aKOHOB M (HOpMyI.YPOBEHb CIOXHOCTH pacyeTHBIX 3a7ad 3aBUCUT OT TOTO,
MperoiaraeT Ju PelIeHne UCIOIb30BaHue (GOPMYIT M 3aKOHOB M3 OJHOM WM HECKOJIBKUX
TEM JAHHOTO pa3zenia, W3 OJHOTO WM JBYX pa3leiioB IIKOJIBHOTO Kypca (HU3UKH, OT
WCTIOJIb30BAHUS

SBHO WJM HESBHO 3aJaHHON Moxenu. Jlns onpeneneHus ypoBHS C(HOPMUPOBAHHOCTH
y O0OyJaroImMXCsi YMEHHH pellaTh pacdyeTHbIC 3aJa4yd TpPU HM3YYCHUH KaKIOW TEMBI
PEKOMEHYEeTCsI TPOBOAUTH CaMOCTOSITENIbHbIE PA0OTHI, 3aJaHUS KOTOPOH BKIIIOYAIOT
pacueTHbIC 33/IJa4l PA3HOTO YPOBHS CJIOKHOCTH.

CamocTrosiTe/IbHBIE padoThI MOTYT CITY)XHTb yIOOHBIM WHCTPYMEHTOM
TEKYIIET0  OICHUBAHUS:  pe3yabTaThl  BBHIMOTHEHUS  3aJaHWil  pabOThl  MO3BOJAT
MPOAHATM3UPOBATh JUISI KAKIOro OOyJaromerocsi TEeKYIIMH YPOBEHb OCBOCHHUS TOTO
WJIA UHOTO TIPEAMETHOTO Pe3yJbTaTa.

TemaTuyeckas KOHTPOJIbHAs padora MOKET OJTHOBPEMEHHO BKITIOYATh
3aJlaHusl Ha OINHCAHWEe U XapaKTePUCTHKy CBOHCTB Tel W (PU3WUYECKUX SBIICHUH,
KaueCTBEHHBbIE W pacueTHhIE 3a/Ja4yd PA3HOTO YPOBHS CIOXKHOCTH, M OIEHUBATh
M0  COBOKYITHOCTM  ypPOBEHb  OCBOEHHUS  TPYIINBI  TPEIMETHBIX  PE3yJIbTaTOB
Ha COJEPKAaHUU HU3y4aeMOU TEMBI.

[Ipu olleHWBAaHMU PE3YNBTATOB BBHIMOJHEHHUS CAMOCTOSITENBHBIX MM TEMaTHYEeCKHX padoT
WCTIOJB3YIOTCS CIIEAYIOINE TIOIXO/IbI:

Ipu  TepeBojie  TEePBUYHOTO Oaja 3a  BBIOJNHEHHWE  paboOTBl B OTMETKY:
HIOKHUM ~ TOpOr  OTMeTKM  «5»  COOTBETCTBYET  BBIIOJIHEHHWIO  BCel  paboThbI
He MeHee 4yeM Ha 80%;

HIOKHUM ~ TOPOr  OTMETKHM  «4»  COOTBETCTBYET  BBIIOJIHEHHUIO  BCE  paboOThHI
He MeHee yeM Ha 60%;

HIOKHUM ~ mopor  oTrMeTkM  «3»  ompenensiercs  0amioM,  COOTBETCTBYIOLIUM
BBHITIOTHEHUIO 3aJ]aHNi 0a30BOTO YPOBHS CIO0XHOCTU HE MeHee 4yeM Ha 60%);



OTMeTKa «2» COOTBETCTBYET BBHINOJHEHHIO MeHee ueM 60% 3amanuii  6a30BOrO
YPOBHS CIIOKHOCTH.
VII. IMPOBEPSJAEMBIE HA OID IIO ®HU3UKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOMN
MMPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
TpeOoBaHUSA NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonnmanwe ponu GU3UKK B HAYYHOH KapTUHE MHpa;
c(hOpPMUPOBAHHOCTh 0A30BBIX MPEICTABICHUA O 3aKOHOMEPHOU
CBSI3U W TIO3HABAEMOCTH SIBJICHUH MIPUPOIBI, O POJH SKCIIEPHUMEHTA
B (usmke, o cucremooOpasyromieid poiau (GU3NKH B Pa3BUTUU
1 €CTeCTBEHHBIX HAyK, TEXHUKH M TEXHOJOTUH, 00 SBOJIOLUU
(u3MYECKUX 3HAHUH M UX POJIH B IIEIIOCTHON €CTECTBEHHOHAYYHOU
KapTHHE MHpa, O BKJIAJEC POCCUHUCKUX M 3apyOCIKHBIX YUYEHBIX-
GU3MKOB B pa3BUTHE HayKH, OOBSICHEHHE  IPOIECCOB

OKpYyKaromero Mmupa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHMA O BUJAAX Marepuu (BEIIECTBO M TOJE), O ABMKCHUH Kak
croco0e CyIIeCTBOBAaHUS MaTepud, 00 AaTOMHO-MOJICKYISIPHON
TCOPHH CTPOCHHUS BELIECTBA, O (DM3MUYCCKOU CYIIHOCTH SIBICHUIA
IIpHUPOALI (MeX&HI/ILIeCKI/IX, TCIIOBBIX, OJOJICKTPOMArHUTHBIX U
2 KBAaHTOBBIX); YMEHHE pa3linyaTh SBJICHUS 110 OIUCAHUIO WX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, J€EMOHCTPHPYIOIINUX
JTaHHOEe (PU3MUYECKOE SIBIICHHWE; YMEHHE PACIO3HABAThH IPOSBICHUE
HU3YUYCHHBIX (1)I/I3I/I‘~IGCKI/IX SIBJICHUH B OKpYyXXaromeM MUPE, BbIACIIAA

WX CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH )

Brnanenue ocHOBaMHM TMOHSATHUHHOIO amnmnapara U CHMBOJIUYECKOTO
sI3bIKa (PU3MKH U MCTIONB30BAHKUE UX JJIs PEIIeHUs YUeOHBIX 3a/aY;
3 YMEHHE XapaKTEepU30BaTh CBOMCTBA Tell, (PU3WUYECKHUE SIBJICHUS U
MPOLIECCH, HCMONB3yd (yHIaMEHTAIbHBIE W OMIIUPHUYECKHE

3aKOHBI

YMeHue ommuchiBaTh H3y4EHHBbIE CBOWCTBA Tel M (hU3HUECKHE

4

SIBIICHUSI, UCTIONB3YsI (PU3NUECKUE BETUIHHBI

Bnagenne ocHOBaMHM METOAOB HAyYHOTO MO3HAHHUSA C Y4YETOM
5 coOmoleHnst  TpaBWJI  O€30MacHOTO  Tpynaa:  HaOMIOACHHUE

(U3NYECKUX SIBIICHHIM:




YMEHHE  CaMOCTOSITENbHO  COOMpaTh  SKCHEPHUMEHTAIBHYIO
YCTAHOBKY M3 JaHHOro Habopa 00OpynOBaHMS MO WHCTPYKIIWH,
ONMCHIBATH XOJ OINBITAa M 3alUCHIBATH €r0  PE3YJbTATHl,
(hopMyIIMpPOBaTh BEIBOJIBI;

NPOBEJCHNUE TPSAMBIX M KOCBEHHBIX HW3MEPEHHH (H3MYECKUX
BEIMYUH: YMEHHE IIJJAHUPOBATh HU3MEPEHUs, CaMOCTOSTEIbHO
coOMpaTh OSKCHEPHUMEHTAIBbHYI0O YCTAHOBKY 110 HMHCTPYKLUH,
BBIUUCIIATh 3HAUEHHE BEJIMYMHBI M AaHAIM3MPOBATH ITOTYYECHHBIC
pe3ynbTaThl ¢ Y4€TOM 3aJaHHOW MOTPEIIHOCTH pPE3YJIbTaToB
U3MEPECHU;

MPOBEJCHNE HECIOKHBIX JKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUI;
CaMOCTOSITENIFHO COOMpaTh OSKCIEPHUMEHTAIBHYIO YCTaHOBKY U
NPOBOAMTH  HMCCIEAOBAHME TII0 HMHCTPYKLIUH, IPEICTaBIIATH
MOJTyYCHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEITMYMH B BUJE TAOJIUI U
rpagMKOB, YYHUTHIBaTh MOTPEIIHOCTH, JI€NaTh BBIBOJBI IO

pe3yJibTaTaM HCCIeA0BaHUS

[lonnmanue XapakTepHBIX CBOMCTB (U3UYECKUX  Mojejei
(MaTtepuasibHass TOYKa, aOCOIIOTHO TBEPAOE TEIO, MOJIENIU
CTPOEHHS Ta30B, )KUJIKOCTEH U TBEPABIX Tell, MJIaHeTapHasi MOJEIb
aToMa, HyKJIOHHasi MOJIEJIb aTOMHOIO Ipa) U YMEHUE IPUMEHSTh

UX IS O0bsICHEHUS (PU3HUECKUX MPOIIECCOB

YMenue 00bACHATh (PU3NUECKHE TPOIECCHl U CBOMCTBA TEl, B TOM
YUCI€ M B KOHTEKCTE CHUTyalluid NPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YAaCTHOCTH, BBISABIATh IPUYMHHO-CIICICTBEHHBIE
CBSI3U U CTPOUTH OOBSICHEHHE C OMOPOW Ha M3YyUYECHHBIE CBOMCTBA
(bu3nuecKkux SBICHUN, (PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH W

MOJEIIN

YMmenue pemarb pacuéTHble 3afaud (Ha O6a3e 2 — 3 ypaBHEHHUN),
UCHOJNb3ys 3aKOHBl W (OpPMYJbl, CBS3BIBAIOIIUE (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3aIIMCbIBATb KPATKOC YCJIIOBUC 3aJadvu,
BBISIBJIATH HEJIOCTAIOIINE JAaHHBIE, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HeoOXonuMble i €€ pelIeHHs,, HCIOJb30BaTh CIIPaBOYHBIE
JaHHBIE, IPOBOAMTH pacuy€Tbl M OLICHUBATh PEATMCTUYHOCTH
MOJIYyYEHHOTO  3HayeHWs  (U3MYECKONM  BEIUYMHBI; yYMEHHE

OIPCACIATE Pa3MEPHOCTDH (I)I/I3I/I‘-IeCI(OI‘/’I BCJIMYHHEI, HOJ'Iy‘-ICHHOfI



MIPH pElICHUH 3a]1a4uu

VYMeHue XapakTepu3oBaTh MPUHIMIBI JICHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4HCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTUYECKHUX IPOLIECCOB MO UX ONUCAHUIO, UCTIONIB3YS 3HAHHS
0 CBOWCTBaxX (PM3MYECKUX SBICHUNA M HEOOXOAWMBIE (PH3UUECKUE

3daKOHOMCPHOCTH

10

11

YMeHue HCIoNb30BaTh 3HAaHUS O (U3MYECKHX SIBICHUSX B
MOBCETHEBHOM JKM3HU Il oOecredeHus: Oe30HacHOCTH TIpH
oOpamieHUd ¢  OBITOBBIMH  NpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAMH, COXpPAHEHHs 310pOBbS M COONIONCHHS HOPM
9KOJIOTMYECKOr0 TOBEICHHUS B OKpYXKAIOLIEH cpene; MOHUMAaHUe
HEOOXOJMMOCTH NPUMEHEHHS JTOCTIDKCHUH (DPU3UKU U TEXHOJIOTHUit

IJId palqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUS

OmnbIT MomcKa, MpeodpazoBaHMsI U MPEICTABICHUS WHPOPMALUU
(GU3NYECKOTO COJCPKAHUS C HCIIOJIB30BaHHEM HH()OPMAIIMOHHO-
KOMMYHHKAaTHUBHBIX TCXHOJ'IOFI/If/'I; YMCHHC OLCHUBATH
JIOCTOBEPHOCTb MOJYUYECHHOW WH(POPMAIIUK HA OCHOBE HMEIOIHXCS
3HAaHUU U AOMOJHUTCIBbHBIX HCTOYHHUKOB; YMCHHUC HCIIOJIL30BATh
IpU  BBIIOJHCHUU Y4YEOHBIX 3aJaHWi  HAyYHO-TOMYJISPHYIO
TUTEpaTypy (PU3HUYECKOTO COJACPIKAHUS, CIPABOYHBIE MATEPHAIIBI,
pecypcel cetu VHTepHer, BiajeHue O0a30BBIMH HaBBIKAMH
npeoOpazoBanuss WHPOpPMAIMU M3 OJIHOM 3HAKOBOM CHCTEMBI B
JIpYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIC

COOOIIEeHUSI HA OCHOBE MH(OPMAIIMH U3 HECKOIBKUX UCTOYHUKOB

IX.

HNEPEYEHbB 2JIEMEHTOB COAEPKAHUAA,
IMPOBEPAEMBIX HA OI'D ITO ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
L1 Mexannueckoe pABuxkeHue. MarepuanbHas Touka. (CucrtemMa OTCU€Ta.
. OTHOCHTENHEHOCTD JOBUXXCHU S
PaBHOMepHOe U HepaBHOMepHOe ABMxkeHue. CpenHsas ckopoctb. Dopmyna
1.2 JUISL BBIYUCIIEHUS CPETHEN CKOPOCTH: vV = S/t
1.3 PaBHOMEpHOE TpsAMONMHENHOE NBH)KEHHE. 3aBUCUMOCTb KOOpPAMHATHI Teja



OT BPEMEHH B CITy4yae paBHOMEPHOT'O MPSIMOJIMHEWHOTO IBHKEHUS:

(1) =x,+vt
I'paduku 3aBHCMMOCTH OT BpPEMEHH ISl MPOCKIIMU CKOPOCTH, IMPOCKIIUU
[epeMeIeHUs, IIyTH, KOOPAMHATBHI IPU PABHOMEPHOM IPSIMOJIMHEHHOM

JBHXXCHHUU

3aBHCHUMOCTh KOOpAuHAaThl T€jJla OT BPEMCHHU B ClIyda€ PaBHOYCKOPEHHOI'O

HpHMOJ'II/IHef/'IHOI‘O JBHXKXCHUA:

[ Ry

-Sx':r} = 'lf,;: * f_ax *

@opMyIIbl Uil POEKIUHU MEPEMEIIEHUs, POEKIIMY CKOPOCTU U IIPOEKIUHU

YCKOPCHUS IPpU PABHOYCKOPCHHOM HpﬂMOJ’IHHGfIHOM JBHUXCHHUM

2
1.4 .sx(a‘)=vox-a‘+ax-%~

U.\'('f] =Upy T4, I,

a (1) =canst,

U:rr: - le: =2a.s,

I'pacduky 3aBUCHUMOCTH OT BpEeMEHHU [UIsl MPOEKLUU YCKOPEHHUS, MPOCKIHH

CKOPOCTH, TPOEKIMH TEpPEMEIICHUsI, KOOPAUHATHI MPU PABHOYCKOPEHHOM

MPSAMOJIMHEHHOM JIBHOKCHUH

CBobognoe manenue. @opmyIbl, ONMUCHIBAIOIINE CBOOOIHOE MaJieHUE Tela

10 BEPTHKAIH (JIBHKEHHE TeJla BHU3 WJIM BBEPX OTHOCHTEIHHO MOBEPXHOCTH
1.5 3emnun). ['paduky 3aBUCMMOCTH OT BpPEMEHU MAJI TPOEKIUU YCKOPEHWS,

MPOCKIIUA CKOPOCTH W KOOPJAMHATHI TMPU CBOOOJHOM TMAJICHUM Tea IO

BEPTHUKAIH

CKOpOCTh PaBHOMEPHOTO ABMXKEHHUS Tella MO OKPYXXKHOCTH. HampamieHue

CKOPOCTH.

dopMya AT BEIYUCIEHUS CKOPOCTU Y€pe3 Pauyc OKPY>KHOCTH U TEPUOJ
L6 oOparieHus:

_2nR
V=TT

LenTpocTpeMurenbHoe yckopeHue. HampaBieHue HEHTPOCTPEMHUTEIBHOTO

YCKOPCHUA. (DopMlea JJIL BBIYUCIICHUSA YCKOPCHUS:



Macca. IInotHocts BemecrBa. @opmyiia sl BBIYUCICHUS IIJIOTHOCTH:

_m

1.7 P=7
1.8 Cuna — BektopHas pusnueckas BenuuyrHa. CloxxeHue CHil
1.9 SABnenue unepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-da
1.10
ConanpaBineHHOCTh BEKTOPa YCKOPEHUS Tella U BEKTOpa CHIIBI,
JIEHCTBYIOLIEH HA TEJIO
B3aunmoneiicteue ten. Tpernii 3akoH HeroToHa:
F, ,=-F,
Tpenue nokos u TpeHue CKoIbXeHUs. Dopmyna JUisl BHIYMCIECHUS MOy
CUJIBI TPEHUS CKOJIbKEHUS:
1.12 FTP =u-N
Hedopmarus Tena. Ynpyrue u Heynpyrue aedopManuu. 3aKOH YIpyrou
nedopmanuu (3akoH ['yka):
1.13 F=k-Al



1.14

BceMupHoe Tarorenue. 3aKkoH BCEMUPHOTO TATOTEHHUS:

m; -m,
F=¢g.—1 2
R
Cuna 1spxecTd. Y CKOpeHHe CBOOOIHOIO MaJAeHHUS.
dopmyna ISt BEIYACICHUS CHITBI TSOKECTH BOJIM3W MOBEepXHOCTH 3emiu: F =
mg.
Jswxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

1.16

Wmnynbe Tena — BeKTopHast pru3nyeckasi BeIMUUHA.
=mi
Nmnynbe cucremsl Ten. M3MeHnenne umnynbsca. MMiynbce cusib
3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CHUCTEMBI TE:
p=myU +m, U, =const

PeakTuBHOE ABM)KCHUE

1.17

1.18

1.19

MexaHuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fsoosc
Mexannueckass MOIIHOCTD:

nN=4
r

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. dDOpMyna JJIA BBIYUCIICHUA

KHUHETHYECKOM SHEPTHHU:

HE)E
BTy

Teopema o knHeTHUECKOU YHEprun. PopmMyra s BBIYMCICHUS

MIOTEHIMAIbHOW DHEPIUH TEJIa, TIOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexann4geckas OHEPTIUA:



1.20

E=E;r+EP

3aKOH COXpaHEHMsI MEXaHMUECKOM 3Heprun. @opmysia /i1 3aK0Ha
COXpaHEHMs MEXaHUYECKOM SHepruy B OTCYTCTBHE CUJI TpeHUs: E = const.
IIpeBpartieHne MeEXaHUUYECKON PHEPT UM ITPU HATMYUU CUIIBI TPEHUSI.
IIpocTbie MexaHU3MBI. «30J10TOE IPABUIIO» MEXAHUKH.

Poruar. Momenr cunsl: M - FL.

YcnoBue paBHOBECHS phlyara:
M, +M, +..=0
[ToaBrxHBIN 1 HeTOABWKHBIN O0510Kku. KITJI mpocThIx MEXaHM3MOB,

n= Anonesnas
‘%rpaqenm A

1.21

JlaBneHne TBEpAOTO TEma.

@opMyiia 11 BBIYMCIICHUS IABJICHHS TBEPIOIO Tena:

_F
p_S'

JaBnenue raza. ATMmocepHoe IaBJICHHE.
I'uapocratudeckoe JaBlieHUE BHYTPH KUIKOCTH.

@opMyita 11 BBIYMCICHUS 1aBJICHHS] BHYTPHU KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuil npecc

1.23

1.24

3akoH Apxumena. Popmyna Uil ONPENEIECHUS BBITAIKHUBAIOIIECH CHIIBI,
JEUCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTh WM Ta3:

Fag =PEV
Ycnosue miaBanud tena. [lnaBanue cynoB U BO3AyXOIUIABAHHUE

Mexannyeckue kosieOaHWsA. AMIUIMTYAQ, TEPUOJ U YacToTa KoJIeOaHUH.

dopmyna, cBA3bIBAIOLIAS YACTOTY U NEPUOJT KOJICOAHUI:

1.25

MareMaTtnueckuii U TNpYKUHHBIA MasTHUKH. [IpeBpaimenue sHeprum npu

KoJie0aTeIbHOM JBHXCHUH



1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

1.28

MexaHnndecKkre BOJIHEL. HpO,Z[OJ'IBHBIe " IMOIICPEYHBIC BOJIHEI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PacpOCTPAHECHUS BOJIHBI:

L=v-T

3ByK. I'poMKoOCTh 1 BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOI BOJIHBI Ha TPaHMIIE

nByX cpen. MHdpa3Byk u ynbTpa3ByK

1.29

IIpaxmuueckue pabomol

N3mepenne cpenneit MIOTHOCTU BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
MPYXUHBL, K03(pPUIIMEHTa TPEHHS CKOJIbKEHUS; PA0OTHI CUJIBI TPEHHUSI, CHIIbI
YIOPYTrOCTH; CPEAHEN CKOPOCTU JIBMXKEHHS OpYyCKa MO HAKJIOHHOW IIOCKOCTH;
yCKOpeHUsi OpycKa Mpu JIBHXKEHUU IO HAKJIOHHOM IJIOCKOCTH; YacTOTHI U
nepuoja Koyie0aHWW MAaTeMaTHMYeCKOro MasiTHUKA; YacTOThl W TEepHoja
KojeOaHui MPYKUHHOTO MAasTHUKA, MOMEHTA CHJIbI, JIEHCTBYIOIIETO Ha
peiuar; palbOThl CHJIBI YOPYTOCTH TIPH TMOABEME Tpy3a C I[OMOIIBIO
HEMOJIBIKHOTO OJioKa; paboOThl CHJBI YINPYroCTH MpH MOABEME Tpy3a C
MTOMOIIIBIO TTOABMXKHOTO OJI0Ka.

HccnenoBanmne 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00BEMA MOrpyKEHHOM
YacTH TeJa U OT IUIOTHOCTH >KUJKOCTU; HE3aBUCHUMOCTH BBITAIKHUBAIOIICH
CHJIBI OT MAacChl TeJa; CHJIbI TPEHUS CKOJBXEHHSI OT CHJIBI HOPMajIbHOIO
JABJIEHUS M OT poAa NOBEPXHOCTH; CUJIbI YINPYTrOCTH, BO3HUKAIOIIEH B
MPY>KUHE, OT CTeNeHu AedopMaliK MPYKUHBI, YCKOPEHHUsI Opycka OT yria
HaKJIOHa HampaBsIONIe; mepuofa (YacToThl) KoJeOaHUN HUTSHOTO
MasTHHKA OT JJUHBI HUTHU; MEpUoJa KojieOaHUN MPYKMHHOTO MAasTHHKA OT
Macchbl rpy3a UM JKECTKOCTH TPYKUHBI, HCCIEAOBAHME HE3aBUCUMOCTH
nepuosa KojeOaHWl HUTSAHOTO MasTHUKa OT Macchl rpy3a. [IpoBepka

YCJIOBUS PAaBHOBCCHUS pblvara

1.30

Qusuueckue s6r1eHuss 6 npupode. TIPUMEPHl IBIKEHHUS C Pa3InYHBIMU
CKOPOCTSIMM B JKMBOW M HEXHBOM NPUPOJAE, NEUCTBUE CUIbI TPEHUS B
IIPUPOJIE U TEXHUKE, NMPWIMBBI M OTJIMBBI, IBIXKEHHE IIaHeT COJHEYHON
CUCTEMBI, PEAaKTUBHOE JBWKEHUE MUBBIX OPraHU3MOB, pbIYard B TeJe
YeJIOBEKa, BIMSHUE aTMOC(HEPHOTO JIaBJICHHUS Ha )KUBOM OpraHusM, IjiaBaHue
pBIO, BOCHpPHUATHE 3BYKOB >KMBOTHBIMHU, 3EMIIETPSICEHHE, CEHCMHYECKHE

BOJIHBI, HYHaAMH, 3X0O

1.31

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYHUKHU ITOJIOKCHUA, pACCTOAHUA U



YCKOpEHUs, IUHAMOMETp, TMOAIIWIHUKHA, PaKeThl, pblYar, MOJBWXHBIM H
HEMOJIBIKHBINA OJIOKH, HAKIIOHHAS TIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
COOOIIAIOLIUECS COCY/IbI, YCTPOUCTBO BOJIOMPOBO/IA, THIPABIMYECKUN TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMeTp, IXOJOT,

HCIIOJIB30BAHHUC YJIbTPa3ByKa B 6BITy N TEXHHUKC

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU CTPOCHUS
2.1 BemecTBa. Mojenu TBEPIOro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUHN
BemectBa. Kpucrammndeckue u amopdHblie Tena
59 JBrxenue wuactuil BemecTBa. CBsI3b CKOPOCTH JIBM)KEHHS YacCTUI[ C
' TeMrieparypoii. bpoynosckoe aBmxenue, iuddys3us
2.3 CmauuBaHue U KaWJUISIPHBIC SIBICHUS
2.4 TennoBoe pacuIupeHre U CKaTue
2.5 TennoBoe paBHOBECHE
Y Buytpennss sneprusi. Pabota u Terionepenada Kak CrocoObl M3MEHCHHS
' BHYTPEHHEHN 3HEpruu
2.7 Buapl Tenionepenaun: TemionpoBOIHOCTh, KOHBEKIIMS, U3TyUEHUE
HarpeBanue wu oxnaxaenue Ten. KonudecTBo TeminoTel. Y enbHas
TEMIIOEMKOCTB:
2.8
O=cm(t,—1)
3aKOH COXpaHEHHUs SHEPTHM B TEIUIOBBIX MpoLEeccax. Y pPaBHEHUE TEIIOBOIO
OanaHca:
2.9
O +0, +..=0
Ucnapenue n xonaeHcanus. MI3MeHeHue BHYTPEHHEH SHEPrUU B MPOILIECCE
) UClapeHuss W KoHJAeHcauuu. KumeHue KUIKOCTU. YenbHas TeIioTa
10 napoo6pazoBanus: L = Q/m
2.11 Brnaxnocts Bo3myxa
512 [InaBnenne u kpucraumszanusa. l3MeHeHWe BHYTpPEHHEH JSHEpPruM IIpU

IUTaBJICHHUU U KpUCTAJIJIM3alluU. VY aenpHas TemioTa MIaBICHUS:



2.13

2.14

2.15

BuyTpeHHs1 SHeprus CropaHus TOIUIMBA. YJelbHas TEIUIOTAa CTrOpaHus

ToIUMBa: ¢ = Q/m

[Tpuniuns! paboTs! TermnoBbix apuraresnei. KIT/[ teruioBoro apurarens

IIpaxmuueckue pabomul

W3mepenne  ynenapbHOW — TEINIOEMKOCTHM — METAUNIMYECKOTO  LWIMHIPA;
KOJIMYECTBA TEIUIOTHI, IIOJY4YEHHOTO BOJOM KOMHATHOM TeMIIepaTyphl
(GuKCUpOBaHHON Maccbl, B KOTOpPYIO OIyIEH HarpeTblili LWIMHD;
KOJIMYECTBA TEILIOTHI, OTJAHHOTO HATrPETHIM LUIMHAPOM, IIOCIE ONYCKaHUs
€ro B BOJY KOMHATHON TEMIIEpaTyphl; OTHOCUTEIbHON BIa)KHOCTH BO3/YXa;
YACIBHOW  TEILIOTHI  IUIaBI€HUsA JbAa. FccimenoBanue  M3MEHEHUs
TeMIepaTypbl BOJbl MPU PA3JIMYHBIX YCIOBUAX; SBJICHUS TEIUIOOOMEHa IpU

CMCIINBAaHHUH XOJ'IO,Z[HOI71 n FOpr‘Ieﬁ BOJIbI; IIponecca UCIIapCHUsA

2.16

2.17

Qusuyeckue A6leHUs 8 npupode: TOBEPXHOCTHOE HATSKEHHE U
KanWUIApHBIE SBJICHHUS B MPUPOJAC, KPUCTAUIBI B TPHUPOIE, U3ITyUCHUE
Connua, 3amep3aHue BOAOEMOB, MOpCKHE Opusbl; 00pa3oBaHHE POCHI,

TyMaHa, HHCA, CHCTa

Texnuueckue  ycmpoucmea:  KAWUISAPBI, TNPUMEPBl  HCIOJIb30BaHUA
KPUCTAIUIOB, >KMAKOCTHBIM TEPMOMETpP, MAATUYUK TEMIIEpaTypbl, TEPMOC,
CHCTEMa OTOIUIEHHUSI JIOMOB, TUTPOMETpPHI, IICUXPOMETp, MapoBas TypOHHa,

ABUTATCJIb BHYTPECHHETO CTOpAaHUA

OJIEKTPOMAT'HUTHBLIE ABJIEHNA

3.1

9J'IeKTpI/I38.I_II/I$I TCII. I[Ba BHUJIAd SJICKTPUUCCKHUX 3apsaa0B

3.2
33

34

B3aumoneiictBue 3apspkeHHBIX Telnl. 3akoH Kynona
3aKOH COXpaHEHUs TEKTPUIECKOTO 3apsaa

Onexktpuueckoe mnojie. Hampskx€HHOCTh 3nekTpuueckoro moussd. I[lpunHumn

CYNCPIO3NIHHU IJICKTPUICCKUX noJiei (Ha Ka4€CTBCHHOM ypOBHe)

3.5

3.6

Hocurenu snexrtpuueckux 3apsaoB. JleMCTBHE JJIEKTPUUYECKOTO IO Ha
3JIEKTpUYECKUE 3apsaabl. [I[pOBOAHUKHN U AUIEKTPUKHU
[TocTtosHHBIN 35eKTpUYeCKHil TOK. JlefcTBHUS 3nekTpuyeckoro Toka. Cuia

TOKa. HaprI)KeHI/IC.



I=q/t,U=A/q

DJEKTPUYECKOE CONPOTUBIICHHE. Y ICTBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
3akon OmMa it yyacTka anekrpudeckoit nenu: I = U/R
3.8
[TocnenoBarenpHOE COETMHEHHNE POBOAHUKOB:
I =I,; U=U +U,: R=R +R,
| 2 | 1 2
3.9 [TapannensHOE COeIMHEHNUE TPOBOJIHUKOB PABHOT'O CONPOTUBIICHUS:
U=U;:I=1+1; Rzﬁ.
2 2 -
CwMmenanHble COeTMHEHHS TIPOBOTHUKOB
Pabota u MomrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
3.11 O=I"-R-t
310 OnpiT Dpcrena. MarHuTHOE TOJie TPSIMOTO MPOBOJHHMKA C TOKOM. JIuHuum
MarHuTHON UHAYKIIMH
313 MarsnuTHoe TMoJe MOCTOSIHHOTO MarHuTta. B3aummonelcTBHE MOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME MarHUTHOTO ITOJIS1 HA IPOBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBnenue anekTpoMaraHuTHON MHAYKIUK. [IpaBuno Jlenna
Ipaxmuueckue pabomol
WN3mepeHne  HIEKTPUYECKOTO  COMPOTHBIICHUSI  PE3UCTOpPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B IPOBOJHUKE

(pCSI/ICTOpBI, naMnqua), OT HAIIpsDKCHUA Ha KOHIAX IMPOBOJHHUKA,
3aBUCUMOCTH COIIPOTHUBJICHUA OT JJHWHBI TIPOBOJHHUKA, ILIOMAAW €TI0

MOMEPCUHOTO CCUCHUSA U YICIBbHOI'O COITPOTHBIICHUA.



[IpoBepka  mpaBuia  AJsg  DJIEKTPUUYECKOTO HalpsDKEHUs  TpU
MOCJIEIOBATEIbHOM ~ COCAMHEHUM TMPOBOAHUKOB; TpaBWiIa JJIS  CHJIbI
ANEKTPUYECKOTO TOKa MpPU MapajjIeIbHOM COECIUHEHUH MPOBOJAHHUKOB

(pe3ucTophbI U JIaMIIOYKa)

Qusuueckue A61eHUs 6 npupode. IEKTPUUYECKHE SIBICHUS B aTMocdepe,

3.17 AJICKTPUYECTBO IKUBBIX OPraHW3MOB, MAarHUTHOE IIoje 3eMiH, Jpeid
II0JIFOCOB, POJIb MArHUTHOT'O TIOJIS AJIs1 )KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texuuueckue ycmpouicmea: 3JIEKTPOCKOII, aMIIEpMETp, BOJIBTMETP, PEOCTar,
CU€TUMK DJIEKTPHUUECKOM OSHEPrHH, DIIEKTPOOCBETHTEIbHBIE TMPHOOPHI,

3.18 HarpeBaTeNbHbIE ANEKTPONPUOOPHI (mpumepsr), JNEKTPUUYECKUE
[IPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOABUIATENb I[OCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKA

3.19 DOnekTpoMarHuTHbie BOJHBIL. [1Ikana 31eKTpoMarHuTHBIX BOJIH

3.20 JlyueBast mogens cBeta. IIpsimonnHeliHOe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHHUS CBETA

3.23 JHucnepcus cseta

304 Jlunza. Xop nydeit B tunze. okycHoe pacctosiHue TuH3bl. ONTHYECKas cuiia

' muu3bl: D = 1/F

3.25 I'na3 xak ontudeckas cucrema. OnTuyeckue npuOopsl
Ipaxmuueckue pabomol
N3mepenne onTrueckoi cuibl coouparoieil JMH3bL;, (POKYCHOTO pacCTOSHUS
cobupatomieid JUH3BI (10 CBOWCTBY paBEHCTBA pa3MEpOB IpeaMeTa U
M300paXkeHus], KOT1a MpeIMeT pacloiokeH B IBOMHOM (OKyce), ToKa3aTes

3.26 MIPETOMJIIEHUS CTEKJIA.

WccnenoBanne cBoiicTBa H300pa)KE€HHUS, IMOJYYEHHOTO C IOMOILBIO
cobuparoriell JUH3bl; U3MEHEHHs (POKYCHOTO pacCTOSHHS JABYX CIOMXEHHBIX
JIMH3; 3aBUCHMOCTH yIJIa IPEJIOMJIEHUSI CBETOBOIO JIy4a OT yIJa NajJeHus Ha
TPAaHMIIE «BO3/1YX — CTEKIIO»

197 Qusuueckue sasnenus 6 npupode. 3arMmenuss Connua u JlyHbl, 1BeTa Ted,
' ONTUYECKUE SIBJIEHUS B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEpHUCKOI, (oToamnmapar, ONTHYECKHUE

' CBETOBOJIbI
4 KBAHTOBBIE ABJIEHU A




PannoaktuBHOCTh. Anb(da-, Oeta-, ramma-usnydeHus. Peakumm anbda-u

4.1
Oera-pacmana

in OmnwiTel Pesepdopna mo paccesHuto anbda-yacturl. [lmaHerapHas mMojenb

' aToma

4.3 CocraB aromHoro spa. M3oromsl

4.4 [lepuon nmonypacnaaa aTOMHBIX siAEp

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHUSI 3PS J0BOIO0 U MaCCOBOT'O YUCE
Qusuueckue s6leHUs 8 Npupooe: ECTECTBEHHBIH paaHMOaKTHUBHBIN (OH,

4.6 KOCMHMYECKHE JIyYd, PAaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB,
JEHCTBHUE PAAMOAKTUBHBIX U3JIy4YCHUN HA OPraHU3M YeJI0BEKa

47 Texnuueckue ycmpoucmea: CHEKTPOCKON, WHAUBUAYAIbHBI JO3UMETP,

KaMepa BI/IJ'IBCOHa, sAACpHad OHCPreTUuKa

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA:

3aBemieHHasi npeaMeTHasi JMHHA Y4eOHMKOB mo ¢usuke pasa 7-9 kiaaccop HU.M.
Hepuimkuna, E.M. I'ytauk, A.A. UBanoBa, M.A. IlerpoBoii

Marepuabl MO’KHO HalTH o CCBLIKE:!
https://go2phystech.ru/uchebnyeposobiya-frfsh/materialy-programmy-nauka-v-
regiony-ot-prepodavateley-mfti-ifizteh-litseya/

METOAUYECKHUE MATEPHUAJIBI JJId VYUYUMTEJA WU HUPPOBBIE
OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET

https://dusukannsaBcex.pd/.
«EnuHoe coneprkanue o01iero oopa3oBaHus:
https://edsoo.ru/goryachaya-liniya-po-voprosam-vvedeniya-ob/.
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