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MNOACHUTEJIbHAS 3AIINCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOIO 0O0IIero oOpa3oBaHHUS COCTAaBJIICHA Ha
OCHOBE TOJOXKEHUW U TpeOoBaHUN K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3zoBaTenbHONW mporpammsl, mpeiactaBieHHbIX B PI'OC OO0, a Takke ¢ ydéroMm
dbenepasibHON paboueil mporpamMmbl BocnuTaHuss W KoHuenuuu mpenojaBaHus y4eOHOTO
npenmera «DU3nKay.

[Iporpamma mo ¢u3mke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUSI COCTaBJCHA Ha
OCHOBE TOJOXEHUI W TpeOOBaHWUN K pe3ynbTaTaM OCBOCHHsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammel, mpeactaBieHHbx B OI'OC OO0, a Takke ¢ ydeToM
denepanbHOi paboyeil MporpaMMbl BOCHUTAHHMS W KOHIEMIWU MPENOJaBaHus Y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMmbl 1o  (u3uke  HampaBleHO  Ha  (OPMHUPOBaHUE
€CTECTBEHHOHAYYHOH TI'PaMOTHOCTH OOYYaIOIIMXCS W OPraHM3alMI0 HM3Y4YCHUs (QHU3UKU Ha
NEeSTEIbHOCTHOM OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K I1UIaHUPYEMBIM JIMYHOCTHBIM U
METampeIMETHBIM  pe3yJbTaTaM  OOy4eHHs, a  TakkKe  MEXKIpPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX YUEOHBIX MPEJMETOB HA YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHusl.

[TporpamMma mo (u3mMKe ycTaHaBIMBAET paclpelesieHne y4eOHOro maTepuana Mo rojaam
o0yuenusi (1Mo Kjaccam), TMpeajiaracT MPUMEPHYIO TOCIEAOBATEIbHOCTh W3YYEHUSI TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA TMPEAMETHOTO COJCpKaHUS U Y4yeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIIuXCsl.

[Tporpamma 1o ¢usnke pazpaboTaHa C HENbI0 OKa3aHHUsI METOANYECKON TOMOIIH YIUTEIIO
B CO3/IaHUU paboueil mporpamMMsbl 10 y4eOHOMY MPEIMETY .

®u3uKa SBISETCS CHCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U SBJIEHUH, N3ydaeMbIX XUMHEH,
Ouosorueii, actpoHoMuel U Quandeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, TPEIOCTaBIIsIeT Hambosee sICHbIE 00paslbl MPUMEHEHHS HAyYHOTO METOAa
MO3HAHMsI, TO €CTh CII0CcO0a MOIyYeHUs JOCTOBEPHBIX 3HAHUI O MHpE.

OnHa W3 TMaBHBIX 337a4 (U3UUECKOro o0pa3oBaHMs B CTPYKType oOmero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHMH €CTECTBEHHOHAYYHONM TPaMOTHOCTM W UHTepeca K Hayke Yy
00ydJaromuxcs.

Nzydyenne ¢u3uku Ha 0a30BOM YpOBHE IMIpENAIOJIaraeT OBJaJIeHUE CIEAYIOIUMU
KOMITIETEHTHOCTSIMU, XapaKTEPH3YIOIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

- HAy4YHO OOBSICHSTD SIBIICHUS,

- OIICHMBATh M MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

- HHTEpNpeTHUpOBaTh JaHHbIE W HCIOJb30BaTh HAy4HbIE [OKA3aTeNbCTBA JUIS
HOJTyYCHHUS BHIBOZOBY.

[lenn wm3yueHus (PU3MKKM Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs OMpeEeicHBbI B
KOHIICTIIIUH TpernojiaBaHus yueonoro npeamera «Pusnka» B 00pa30BaTENbHBIX OPraHU3ALUAX
Poccutickoii @eneparum, peaau3yomnux OCHOBHBIE 00111e00pa30BaTeIbHBIC TPOTPaMMBI.

Henu uzyuenust puszuku:

- MpUOOpEeTeHHnEe HHTEepeca W CTPEeMJICHHS OOy4YaloIIMXCsl K HAy4YHOMY H3YYEHHUIO
HPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTHE TIPEJICTaBICHUM O HAy4yHOM MeEToAe INO3HaHus U (opMHpOBaHHE
UCCIIEI0BATEIILCKOTO OTHOIICHHS K OKPY KAIOIIUM SIBIICHHSIM;

- ¢dopMUpOBaHHE HAay4YHOTO MHUPOBO33PEHHUSI KaK pe3yJibTaTa HM3y4YeHHS OCHOB
CTPOCHUS MaTepuu U PyHAaMEHTAIBHBIX 3aKOHOB (DU3UKH;

- popMUpOBaHUE MPEJICTABICHUN O PO (PU3UKU I PA3BUTHUS JPYTHX €CTECTBEHHBIX
HAayK, TEXHUKHU ¥ TEXHOJIOTHi;



- pa3BUTHE MPEICTABICHUIA O BO3MOXHBIX cepax Oyaymell mnpodeccuoHaTbHOMI

NEeSITENIbHOCTH, CBSI3aHHOM C (DM3UKOM, MOATOTOBKA K JalbHEUIIEMY O0yYEHHUIO B 3TOM

HaIpPaBJICHUU.

JlocTkeHne STUX IieNned MmporpaMMbl 1O (U3MKEe Ha YpPOBHE OCHOBHOTO OOIIETO

00pa3zoBaHusi 00€CTIEUNBACTCS PEIICHUEM CIEAYIOIMIMX 3a/1ay:

- mpuoOpeTeHHe 3HAHWM O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHHYECKHX,

TEIUIOBBIX, JIEKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

- TpuoOpeTeHHWe YMEHWH OMNUCHIBaTh M OOBSACHATH (U3MUECKHE SBICHUS C

MCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

- OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX pPACUETHBIX 333y C HCIOIb30BAaHHEM

duznyecKux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

- pa3BUTHE YyMEHUN HaOMI0NaTh TMPUPOJHBIC SBICHHUS U BBINOIHATH OIBITHI,

nabopaTopHble pabOTHl M AKCHEPUMEHTAIbHBIC HCCIEJOBAHUS C HCIOJIH30BAHUEM

U3MEPUTENbHBIX TPUOOPOB;

- OCBOGHHE NMPHEMOB paboThl ¢ WH(pOpMaIHend (PU3NIECKOTO COACPIKAHUS, BKIIOYAs

UHPOPMAIIMI0O O COBPEMEHHBIX JOCTKEHHUSIX (U3UKH, aHaIu3 U KPUTUYECKOE

OlLICHMBAaHME UH(OpPMaLIUK;

- 3HAKOMCTBO cO cdepamu MNpodecCHOHANBHON AEITeTbHOCTH, CBS3aHHBIMHU C

GU3UKO, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSX

buznyeckoil HayKu.

OOmiee 9nciio 9acoB, pEKOMEHIOBAHHBIX ISl M3y4YeHUs: (pu3nku Ha 0a30BOM YypOBHE, —

238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Hezeno), B 8 kiracce — 68 yacoB (2 yaca B HEZCIIO),
B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemmaraemerii B mporpamme 1o (U3MKe IMEepedeHb JIAOOPATOPHBIX PAa0OT W OIMBITOB
SBIISIETCS PEKOMEH/IaTEIbHBIM, YUUTEINb JIeJaeT BBIOOP MPH MPOBEACHUN Ta0OPATOPHBIX padoT U
OTIBITOB C YYE€TOM UHIUBUAYAIBHBIX OCOOCHHOCTEH 00yUaromuXCs, CIIMCKA SKCIEPUMEHTAIBHBIX
3aJJaHull, IpeaIaraeéMbIX B paMKaX OCHOBHOI'O TOCY/IapCTBEHHOT'O AK3aMEHa Mo (PU3UKE.



COJEPKAHUE OBYYEHUA

7 KIIACC
®Du3uka U eé poJib B IO3HAHUM OKPY:KaK0IIEero Mupa.

®usnka — Hayka o npupone. SBneHus npupoasl. Ousnyeckue SABICHUA: MEXaHUYECKHUE,
TEIJIOBBIE, FTEKTPUUECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. M3mepeHue ¢usnueckux BeaMUMH. DuU3MUecKue NpUOOPHI.
[TorpemHocTs n3MepeHuit MexayHapoaHas CUCTeMa €ANHULI.

Kax ¢usuka m gpyrue ecrecTBeHHblE HayKH HM3ydaroT Npupoay. EcTecTBEeHHOHayuHBIH
METOJl TIO3HAaHMs: HaOJIOJeHHe, IMOCTAHOBKA HAy4YHOTO BOMPOCA, BBIABI)KEHHE THIIOTE3,
OKCIIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHEHHWe Halmromaemoro sBieHus. OmnucaHue
bu3NYECKUX SBICHUHN C IOMOIIBIO MOJETeH

Hemoncmpayuu.

1. MexaHunueckue, TEIIOBbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBICHMUS.

2. ®uznveckue MpuOOPHI U MPOLEAYPA MPSMBIX U3MEPEHUIH aHaJOTOBBIM M IH(PPOBHIM

npudopoMm.

Jlabopamopuwie pabomol u onvimol.

OmnpeneneHue EHbl JENeHUs KAl HK3MEPUTEIBLHOTO MPUOOpa.
H3mepenue paccTosHUM.
H3mepenne 00bEMa KUAKOCTH U TBEPIOTO Tea.
Omnpenenenue pasMepoB MajbIX TEN.
W3mepenne temmepaTrypbl OpU IMOMOIIM KUAKOCTHOTO TEepMOMETpa U JaT4yHKa
TEMIIEPATYPBHI.
6. IlpoBeneHue wuccienoOBaHUS MO TMPOBEPKE THUIOTE3bl: AIBHOCTh MOJETA IIapHKa,
MYIIEHHOTO TOPH30HTAIEHO, TEM 0OJIbIIE, YeM OOJIbIe BHICOTA ITyCKa.
IlepBoHayajibHbIE CBe/IeHUs 0 CTPOCHHH BellecTBa.

CrpoeHue BeliecTBa: aTOMbl W MOJIEKYJbI, MX pa3Mepbl. ONBITHI, JOKa3bIBAOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBmkeHue uactul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHMS YaCTULl C TEMIEPATYpPOH.
bpoyHoBckoe nBwxkenue, nuddysus. B3auMopeicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEHW W  TBEPABIX
(KpHCTaNIMYeCKUX) Tel. B3amMOCBS3b MEXIy CBOHCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM CcTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. Habmiogenue OpOyHOBCKOTO JBM)KECHUSI.

2. HabGmonenue nuddysun.

3. HaGnronenue siBieHMA, OOBSICHSIOMIMXCS MPUTSHKCHUEM WM OTTAJIIKMBAaHUEM YaCTHUIL

BEILECTBA.

Jlabopamopuwvie pabomost u onvimol.

1. Onenka nuaMeTpa aToMa METOJIOM PSAOB (C UCIIOIB30BaHueM (potorpaduii).

2. OmbITHI IO HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl IO OOHAPYKEHUIO TEUCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSHKECHUS.

JIBH:KeHMe M B3aUMO/IelicTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMEpHOEe M HepaBHOMEpHOE JBHKeHUE. CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUH. PacdeT myTu u BpeMeHU ABUKEHUS.

SlBnenne wHepuMH. 3aKOH WHEpUUH. B3auMopencTBuE Ten Kak MPUYMHA H3MEHEHUS
CKOpOCTH JBMXEHHMS Teld. Macca kak Mepa MHEpTHOCTH Tena. IlnotHocTe BemectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €JUHHIIE 00beMa BElIeCTBa.

bk W=



Cuna kak XxapakTepucThKa B3aumojeicTBusi Ten. Cuna ympyroctd M 3akoH ['yka.
W3Mmepenue cuiibl ¢ MOMOLIBIO TWHAMOMETpa. SIBieHue TAroTeHus u cuia Tsbkectu. Cuia
TSOKECTH Ha Jpyrux muiaHetax. Bec tena. HeBecomocTs. CnojkeHue cuil, HallpaBJIEHHBIX MO
ozHOI npsimoii. PaBHozelcTByromas cwil. Cuna TpeHus. TpeHHe CKONbKEHUS U TPEHUE MOKOS.
Tpenue B IpUpoOAE U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHU4ecKoro IBUKEHUS Tena.
N3mepenne ckopocTy NPSIMOJIMHENHOTO IBHKEHUS.
HaOnronenue siBiieHUsI HHEPILIUH.
HabmioneHne u3MeHeHus: CKOPOCTH TP B3aUMOIEHCTBUHU Tell.
CpaBHeHue Macc 10 B3aUMOJIEUCTBHUIO TEN.
CrnoxeHue cuil, HaNpaBJICHHBIX 110 OJHOW MIPSIMOM.
J1a60pam0pnbte padomul u onvimol.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBMXKEHMs (IIapHKa B >KMIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK JaJiee).
2. OmpeneneHue cpefHed CKOPOCTU CKOJNBXKEHHMS Opycka WM IIAapUKa 10 HaKIOHHOH
IIJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb PaCTsSKEHUs (aedopMaluu) MPY>KUHBI OT
IIPUIIOKEHHOM CHJIBL.
5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U
XapakTepa COIPUKACAIOLINXCsl IOBEPXHOCTEN.
JaBJjieHue TBEPABIX TeJl, ’KHIAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHbIICHHS U YBETIHMUEHUs JaBieHus. [laBienue rasa. 3aBUCUMOCTb
JaBJIeHUs ra3a oT o0bema, Temneparypsl. [lepenaua gaBieHuss TBEpAbIMU TEAMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [IHeBMaTHueckne MalmMHBL. 3aBUCUMOCTH JABJICHUS KUIKOCTH OT
rnyOunsl.  ['mapocratmueckuit  mapagokc. CooOmaromecs cocyasl. [ 'mapaBianueckue
MEXAHU3MBI.

Atmocdepa 3eman u atmocdepHoe AaBineHue. [IpUYMHBI CyIIeCTBOBAHUS BO3MYIIHON
o6onouku 3emnu. Onwir Toppuuennu. M3mepenue atmocdhepHOro naBlieHHUS. 3aBUCHMOCTH
aTMOC(EepHOro JaBJeHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl mans  u3MepeHus
aTMOC(EpHOTO TaBJICHHS.

JleiicTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJ0. BeITasnkuBatomas (apxuMea0Ba)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnaBanue.

Hemoncmpayuu.
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1. 3aBUCHUMOCTb 1aBJI€HUA ra3a OT TEMIIEPATyPhI.

2. Ilepenaua naBneHUs: KUIKOCTHIO U Fa30M.

3. CooObmaromuecs CoCybl.

4. T'mppaBnuueckwuii mpecc.

5. TlposBrienue nelcTBUs aTMOC(HEPHOTO TaBIICHHUS.

6. 3aBHCHMOCTH BBITAJKUBAIOUICH CHUJIBI OT OO0BEMa MOTPYXKEHHOM YacTH Tena |
IJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOIIECH CUJIbI BECY BBITECHEHHOM KUIAKOCTH.

8. VYcnoBue IuUIaBaHMs TeN: IUIABAaHWE WM IIOTPYXKCHHME TEJI B 3aBHCHUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TeJa U JKUIAKOCTH.

Jlabopamopusie pabomul u onvimol.

1. HccnenoBanue 3aBHCHMOCTH Beca Tella B BOZe OT 00bEMa MOrpyKEHHON B JKUAKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAIKUBAIOIIEH CHIIBI, JEWCTBYIOUIEM Ha TelO0, NOTpyXEHHOE B
KHUAKOCTB.



3. IlpoBepka HE3aBHCHUMOCTH BBITAJKUBAIONICH CHIJIBI, JCUCTBYIOIIEH Ha TEIO B
KHUAKOCTHU, OT MaccChl TeJaA.

4. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCHMOCTb BBITAJIKUBAIOIIEH CUIIbI, AEUCTBYIOLIEH Ha
TEJIO B XKMJKOCTH, OT 00BbEMa MOrpyKEHHON B JKUAKOCTh YaCTH TeJla U OT IJIOTHOCTH
AKUJKOCTH.

5. KoHcTpynpoBanue apeomMeTpa WIM KOHCTPYUPOBAaHUE JIOAKM U OIpeAeiieHue €
Ipy30I0ABEMHOCTH.

Pabota u MomHOCTB. JHeprus.

Mexanunueckas padboTta. MOIIHOCTb.

[IpocTtble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas IUJIOCKOCTb. [IpaBuiio paBHOBecHUs
priuara. [IpumeHnenue npaBuiia paBHOBECHUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXaHHUKH.
Koadpduuuent mnonesnoro naeiictBus (nanee — KIIJ) npocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas »Heprus. KuHermdeckas M moTeHUuanbHas »Heprus. IIpespamienue
OJIHOTO BHU/Ia MEXaHUUYECKOM 3HEPTUHU B APYTroi. 3aKOH COXpaHEHUS! SHEPTUU B MEXaHHKE.

Hemoncmpayuu.

1. TIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopmuwvie padbomost u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHUS IPH PABHOMEPHOM JBMKEHMM Tella IO

TOPU30HTAIILHON MOBEPXHOCTH.

2. HccnenoBaHue ycioBUIl paBHOBECUS pblyara.
N3mepenne KII1/] Hak1OHHOM MITOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUUYECKON SHEPTUU.
8 KUIACC
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TenjioBble ABJIEHUS.

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUH CTPOCHMs BeulecTBa. Macca
M pa3Mepbl AaTOMOB H MOJIEKyJd. OMNbITbl, MNOATBEPKAAIOIINE OCHOBHBIE TOJIOKEHHUS
MOJIEKYJIIPHOKMHETUUECKOU TEOPHH.

Mopenu TBEPAOTO, JKUIKOTO U ra3000pa3HOT0 COCTOSIHHM BemiecTBa. Kpucrammueckue u
amop(Hsbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO-KMHETHYECKON Teopun. (CmayuBaHUE M KanWUIApHbIE sBIeHUS. TermioBoe
pacuImpeHme 1 cxxarue.

Temnepatypa. CBsizb TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBH)KCHHUS YACTHIIL.
Bryrtpennsist sHeprusi. CrnocoObl W3MEHEHHMS BHYTPEHHEH JHEpruu: TerJionepeaada Hu
COBEpIIIeHHE padoThl. BUbI TeTUIONEpEe1aun: TEIIIONMPOBOAHOCTD, KOHBEKIIUS, U3TyUCHHE.

KoauuecTBo Temwnorel. YaenbHass TEIUIOEMKOCTL BeEIECTBA. 1eIUIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [InmaBneHne w OTBepleBaHHE KPUCTATMYECKUX
BEIIECTB. YenbHasg TemloTa IulaBieHus. [lapooOpa3oBanue W KoHAeHcanus. Mcmapenue.
Kunenue. YnenpHas Termora mapooOpa3oBaHWsA. 3aBUCHMOCTh TEMIEPATyphl KHUIICHUS OT
aTMOC(EepHOTO AaBICHHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner  pabotel TeruioBbix aurareneid KIIJ[ TemmoBoro psuratens. TemmoBbie
JIBUTATEIH U 3alIUTa OKPYXKAIOIIEH CPEebl.

3aKOH COXpaHEHHMs U IPEBPALCHUS YHEPTUH B TEIJIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HabGmroneHue OpOYHOBCKOTO JABUKCHUSI.

2. Habmonenue nuddysuu.

3. HaOGmroneHue siBJeHUN CMauMBaHUS U KaNMWUIIPHBIX SBICHUM.

4. HaOmroneHue TEeII0BOr0 PACIIuPEHHS TE.



W3menenue naBneHus ra3a mpu U3MEHEHUH 00bEMa M HAarpEBaHUK WJTA OXJIAXKICHHUH.
[IpaBuna n3MepeHus TeMIeparypsbl.

Buae! renonepenaum.

OxmnaxaeHre Ipu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHUr pabOThl BHEIIHUMHU CUIIAMH.

10. CpaBHEHME TEIUIOEMKOCTEN pa3IUYHbIX BELIECTB.

11. HaGaronenue KUIIEHUS.

12. HabnroaeHue MocTOsSIHCTBA TeMIEpaTyphl MPH TIABJICHHUH.

13. Monenu TeroBbIX IBUTaTENEeH.

Jlabopamopmuwvie padbomot u onvimol.

OnbITHI 110 OOHAPYKEHUIO ACHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKCHHUS.

OMnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

OMNBITHI 10 HAOTIOCHUIO TETUIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEI.
Onpenenenue JaBieHUs BO3AyXa B OANIOHE IIMPHIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHMOCThH [aBJICHHUS BO3IyXa OT €ro oOnéMa u
HarpeBaHUs WIN OXJIAKICHUS.

[IpoBepka ruUMOTE3bl JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJAKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIepaTyphl.

7. HaOmronenue u3MeHEHHs] BHyTPEHHEH SHEPruM Tejla B pe3yJbTaTe Tellonepeaauu u

paboThl BHEITHHUX CHIL

8. HccnenoBanue sBJICHHS TETIOOOMEHA MPY CMEITMBAHUH XOJIOJHOW U TOPSTUEH BOJIBI.

9. OmpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOM MpPH TEIMIOOOMEHE C

HarpeThIM METaJUTMYECKUM ITHIHHIPOM.

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporiecca ucrapeHusi.

12. Onpenenenre OTHOCUTENBHOM BIaXXHOCTH BO3/1yXa.

13. Onpenenenne yaenbHOU TEIJIOTHI TUIABICHUS JIbJA.

JyleKTpUYeCKHe H MATHUTHbIE SIBJICHUS.

Onexrpuzauus Tei. J[Ba poja 3leKTpUUYECKUX 3apsAaoB. B3aumopelcTBue 3apsKEHHBIX
ten. 3akoH Kyrona (3aBUCMMOCTb CHIIBI B3aMMOJEWUCTBUS 3apSKEHHBIX TEA OT BEJIUYUHBI
3apsiIOB U PACCTOSIHUS MEXKIY TEIaMu).

OnekTpuyeckoe noje. Hanpssk€HHOCTH 3iiekTpudeckoro nodig. [IpuHmun cynepno3uuuu
ANEKTPUUECKUX MOJeH (Ha KaYECTBEHHOM YpPOBHE).

Hocurenu snexkTpuyueckux 3apsaoB. DJIEMEHTapHbIM 3ekTpuueckuil 3apsia. CTtpoeHue
atoma. [IpoBOIHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

DJIEKTPUYECKUH TOK. YCJIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOr0 TOKa. McTouHMKM
MOCTOSIHHOTO TOKa. JIeWCTBHSI 3JIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKUI TOK B )KHMJIKOCTSIX U ra3ax.

Onexkrpuueckasd uenb. Cuna Toka. OJnekTpuueckoe HampspkeHue. ConpoTHBIIEHHE
MPOBOJAHUKA. YJEIbHOE CONPOTUBIICHWE BemiecTBa. 3akoH Owma Ui  yyacTKa IIEMH.
[TocnenoBarenbHOE U MapaJIENIbHOE COEAMHEHUE TIPOBOJHUKOB.

PaGoTa 1 MOIIHOCTE AeKTpUYecKOro Toka. 3akoH [[xoyns—JIeHna. DnekTpudeckue menu
U TIOTPEeOUTENH IEKTPUUIECKOM dHepruu B ObITY. KOopoTkoe 3aMbIKaHHE.

[TocTostHHBIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHWTOB. MarHutHoe moJe.
MarunuTtHoe nojie 3eMIIM U €ro 3HaueHue 7151 xKU3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe nosie
3JIEKTPUYECKOTO TOKa. [I[puMeHeHne 371eKTpOMarHuToB B TEXHUKE. /[eliCTBHE MArHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrarelb IOCTOSHHOTO ToKa. lcmosb3oBaHue
3JIEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apaness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. IlpaBuno  Jlenuna.
Onektporedeparop. CrocoObl TONYYEHHUS JICKTPUYECKON JHEPruu. OJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.
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Hemoncmpayuu.
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DneKTpu3anus Teul.

JIBa pona lEeKTpUUECKUX 3apsI0B U B3aUMOJECHCTBUE 3aPSHKEHHBIX TEIL.
YCTpoUCTBO U JEHCTBUE IIEKTPOCKOIIA.

DNEeKTpOCTaTUUECKAsT UHTYKIIHS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsA0B.

IIpoBOTHUKY U TUATEKTPHUKH.

MopenupoBaHue CUIIOBBIX JTUHUHI 3JIEKTPUUECKOTO MOJIS.

W cTouHNKH TOCTOSHHOI'O TOKA.

JlelcTBUSA 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKUH TOK B )KUIKOCTH.

. I'a30BrIi1 pa3psz.

. I3MepeHue cuibl TOKa aMIepMeTpOM.

. I3Mepenue 351eKTpuuecKoro Hanps>KeHUsi BOJIbTMETPOM.

. Peocrar n marazuH cOpOTHUBIICHHUM.

. B3aumopericTBre NOCTOSTHHBIX MarHuTOB.

. MonenupoBanre HEBO3MOKHOCTH Pa3/ICJICHUS MTOJOCOB MarHuTa.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
. OneIT Opcrena.

. MarnuTHOe nojie Toka. DJIEKTPOMAarHmr.

. JlelicTBME MAarHMTHOTO MOJISI HA MPOBOJHUK C TOKOM.

. DIIEKTpOABUTATENb MOCTOSHHOTO TOKA.

. UccnenoBanue sIBJIEHUS 3JIEKTPOMAarHUTHOM MHTYKI[UH.

. OnbiTel @apages.

. 3aBUCUMOCTh HaIpaBJICHHUA HHAYKIOWMOHHOI'O TOKa OT YCJIOBI/Iﬁ €0 BOBHMKHOBCHUNA.
25.

SHeKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopuwvie pabomost u onvimel.
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10.
11.
12.

13.
14.
15.

16.
17.

18.

OnbIThI 10 HAOTIOEHUIO AJIEKTPU3ALUHU TeJl UHAYKIHUEH U IPU CONPUKOCHOBEHUU.
I/ICCHeﬂOBaHI/IC I[CﬁCTBHSI QJICKTPHUYCCKOTIO ITOJIA Ha ITPOBOJHUKHA U TUIJICKTPUKH.
CoOopka u mpoBepKa pabOThI AMEKTPUIECKOM IETTH MOCTOSHHOTO TOKA.

H3mepenue u peryJmpoBaHue CUIbI TOKA.

W3mepenue u peryiupoBaHue HaPsKEHNUS.

HccnenoBanue 3aBUCUMMOCTH CHITBI TOKQ, UYIIETO Yepe3 PE3UCTOP, OT COMPOTUBICHUS
pe3ucTopa U HaNpsHKEHHUs] Ha PE3UCTOpeE.

OHLITBI, ACMOHCTPUPYIOIIIHC 3aBUCUMOCTD SJICKTPHUICCKOTO COIIPOTUBJICHUA
MPOBOJHUKA OT €r0 JIUIMHBI, IUIOIIA M TONEPEYHOr0 CEYEHHs U MaTepuara.

IIpoBepka mpaBuna CIOXKEHUS HANPSHKEHHN IPU IOCIEA0BATEIIBHOM COEIUHEHHU
JIByX PE3UCTOPOB.

[TpoBepka mpaBwIa It CUIIBI TOKA MPU MapaLIETHHOM COSTUHEHUHN PE3UCTOPOB.
Omnpenenenne pabOThI AIEKTPUUECKOTO TOKA, UIYIIET0 Yepe3 Pe3ucTop.

OmnpeneneHre MOIIHOCTH IEKTPUYECKOTO TOKA, BBIIEISEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HaIpsHKEHUS
Ha HEW.

Onpenenenne KIIJ[ narpeBaTens.

I/ICCHeﬂOBaHI/IC MarHuTHOI'O B3aHMO,Z[CI>'ICTBI/ISI IIOCTOSAHHBIX MAarHuTOB.

W3ydyeHre MarHUTHOTO TIOJI MOCTOSHHBIX MarHUTOB NpU UX OOBEAMHEHUU W
pasneneHuu.

HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY .

OHLITBI, ACMOHCTPUPYIOINHEC 3aBUCUMOCTD CHJIBL B3aHMOHeﬁCTBHH KaTyliKu ¢ TOKOM U
MarHurta oT CHJIbl TOKA U HaIpaBJIEHUS TOKA B KaTyIIKE.

HSy‘-ICHI/IG ,Z[GI>'ICTBPI}I MAarauMTHOIO I10JIA Ha IMMPOBOJHUK C TOKOM.



19. KonctpyupoBanue u u3yueHue pabOoThl SIEKTPOBUTATEIIS.
20. U3mepenne KII/ anekTpoaBuraTebHOW yCTaHOBKH.
21. OnbITEl 1O HUCCIEIOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOW HHIYKIMH: HCCIEIOBAHUE
U3MEHEHUH 3HAaUEHUs U HalpaBJICHUs MHIYKIIMOHHOIO TOKA.
9 KVIACC

Mexanuyeckue siBJICHMS.

Mexannueckoe aBUkeHHE. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENIBHOCTH
MEXaHWYECKOTO JBHKEHHsA. PaBHOMEpHOE IpsMOIMHENHOE JABMXKEeHHE. HepaBHOMeEpHOE
NpsIMOJIMHEWHOE JBHKeHHE. CpelHssi U MIHOBEHHas CKOpPOCTh Tela IpH HEPaBHOMEPHOM
JBIDKCHUH.

VYckopenue. PaBHoyckopeHHOE TpsiMOJIHHEHHOE nBuxkeHne. CBoboaHoe naaeHue. OnbIThI
lanunes.

PaBHOMepHOE nBIKEHHE MO OKpYyXHOCTH. [lepuon u vacrora obOpamienus. JluneiHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBolii 3akoH HerotoHa. Bropoi 3akoH Herorona. Tperuii 3akoH Herorona. IlpuHumn
CyHEPIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cujla TPEHUSI CKOJIBKEHHMSI, CUJia TPEHHs
MOKOSI, IPYTHE€ BUJIbI TPEHMUSL.

Cuna TSHKECTH W 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO TMaICHHUS.
JBuxenne 1aHer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. HeecomocTh u
Neperpy3Ku.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBECcHE TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TskecTu.

WNmnynbe tena. M3menenue umiynbea. VMmynbe cuiibl. 3aKOH COXpaHEHHs] UMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Mexanuueckass pabora U MOUIHOCTb. Pabora cuil TskecTH, ynpyroctu, TpeHus. CBsizb
SHepruu U paboTel. [loTeHIManbHas 3HEpPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToTenumanpHas sHEprus cxaTol npyskuHbl. Kunertndeckas sHeprus. Teopema 0 KHHETHYECKON
SHEpPruu. 3aKOH COXPAHECHHUSI MEXaHUYECKON SHEPTHUH.

Hemoncmpayuu.

1. HaOnrogeHne MexaHHYECKOTO ABM)KEHHUS TeJla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETa.

2. CpaBHeHME IIyTEW U TPAEKTOPUM JBUKEHHS OJHOIO U TOIO XKE TeJa OTHOCHUTEIBHO

Pa3HBIX TEN OTCUETA.

3. HM3mepeHne CKOpPOCTH U yCKOPEHUS NPSIMOIMHEWHOTO IBHKEHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBH)KEHUS.

5. HaGnropenue OBUKECHHS TeJa IO OKPYKHOCTH.

6. HaGmroneHne MexaHUYECKUX SBJICHUN, TPOUCXOISAIINX B CUCTEME OTCUETa « Temexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKCHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBHCUMOCTb YCKOPEHHS T€Ja OT MACChl T€JIa U JECHCTBYIONIEH HA HETO CUJIBI.

8. HaOnronenue paBeHCTBA CHII IIPU B3aUMOJICHCTBUU TE.

9. H3mMmeHeHue Beca Teja MPU YCKOPEHHOM JIBM)KEHUH.

10. Ilepenaya umnyJsbsca Npu B3aUMOACHCTBUU TEN.

11. ITIpeoOpa3zoBanus SHEPTUH TPU B3aUMOCHCTBUU TEJ.

12. CoxpaHeHHe UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHne UMIyJibca MPU a0COTIOTHO YIIPYTOM B3aUMOCHCTBHUU.

14. HabGnroneHre peakTHBHOTO JIBHYKEHUSI.

15. CoxpaHeHre MEXaHMUECKOW SHEPTUH MPU CBOOOTHOM TAJICHUH.

16. CoxpaHeHHe MEXaHUUYECKOM SHEPTUU NIPU JBMKEHHUHU TeNa M0/ AEHCTBUEM NPYKUHBI.

Jlabopamopusie pabomul u onvimol.
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10.

KoncTpyupoBanue TpakTa s pa3sroHa W JaJbHEHIIEr0 PaBHOMEPHOIO JIBUKCHHS
IIapHKa UITH TEJIEKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHMsSI OpycKa WM JBU)KEHUS IIapuKa IO
HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHne yCKOpeHHUsl Tejaa IMPU PAaBHOYCKOPEHHOM JIBMJKEHUHU IO HaKJIOHHOM
IUIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JBMKEHUU O€3
HayaibHOM CKOPOCTH.

[IpoBepka THMOTE3BI: €CIIM TIPU PABHOYCKOPEHHOM JIBKCHHM 0€3 HavaJbHON
CKOPOCTM IIyTH OTHOCATCA KakK ps HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
MPOMEXKYTKH BPEMEHU OJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHJIBI HOPMaJIbHOTO
JIABJICHUSL.

Onpenenenue k03ppuULeHTa TPEHUS CKOIbKEHUS.

Omnpenenenue KECTKOCTU NPYKUHBI.

Onpenenenue paboOTHl CUIIBI TPEHUS IPU PABHOMEPHOM [BM)KEHHHM Tela 110
FOpH3OHTaHBHOﬁ IOBCPXHOCTH.

Onpenenenue pabOThl CUIIBI YHOPYTOCTH HpU HOABEME TIpy3a C HCIOJIb30BaHUEM
HEIIOABUKHOI'O U ITOABHUXKHOI'O 0JIOKOB.

11. 3yueHue 3aK0HAa COXpAaHEHUS SHEPTUU.
Mexann4yeckue KoJ1e0aHUsI M BOJIHBI.

KonebarenbHoe apmxenne. OCHOBHBIE XapaKTEpUCTUKU KojieOaHWM: MEepuoj, 4acToTa,
aMIMTysna. MaremaTud4ecKuil W NpPYKUHHBIM MasTHUKM. lIpeBpamenune »sHeprum npu
KOJIe0ATEIHbHOM JIBI>KEHUU.

3aryxaromue konebanus. BoiHy)aeHHble KojeOaHus. Pezonanc. MexaHMuecKHe BOJIHBI.
CaoiicTBa MexaHnuecKuX BOJIH. [IpononpHble U onepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHnyecKue BOJHBI B TBEPIOM TeJle, CECMUYECKUE BOJIHBI.

3ByK. ' poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(Dpa3ByK U yJIbTpas3ByK.

Hemoncmpayuu.

1. HabGmrogenue xoneOGaHmid T O JEHCTBUEM CHJIIBI TSDKECTH W CHITBI YIIPYTOCTH.

2. Habmonenue xonebaHuii rpy3a Ha HUTH U HA TIPY)KUHE.

3. HaOGmroneHue BIHYKISHHBIX KOJICOaHUH M pe30HaHCA.

4. PacnpocTpaHeHue MPOJI0IbHBIX U MOTIEPEYHBIX BOIH (HA MOJIEINHN).

5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUYECKUH pPE30HAHC.

Jlabopamopusie pabomul u onvimol.

1. OmpeneneHue 4acTOTHI M MEPHOJIA KOJICOAHHI MaTEMaTHIECKOTO MasTHUKA.

2. Ompenaenenne 4acTOTHI U IEPHOJIa KOJICOaHUH TPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TEpHoja KoieOaHUI MOJBEIMIEHHOTO K HHUTH Tpy3a OT
JUTMHBI HUTH.

4. WccrnenoBaHue 3aBHCHUMOCTH TEpHOJa KOJIeOaHUN MPYKHHHOTO MAasTHHKA OT MacCChI
rpys3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOAa KOJICOAHWH Trpy3a, MOABEIICHHOTO K HHUTH, OT
Macchl Ipy3a.

6. OmbITE, JEMOHCTPUPYIOUIUE 3aBHUCHUMOCTh TIEpUOJA KOJNEOAHW TPy KHHHOTO
MasiTHUKa OT MaccChl rpy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue ycKopeHUs: CBOOOIHOTO MaICHUSI.

DJIeKTPOMATHUTHOE T0JI€ ¥ 3JIeKTPOMATHUTHBIE BOJIHBI.
3H€KTp0MaI‘HI/ITHOG I10JIC. 3H€KTp0MaFHI/ITHLIC BOJIHBI. CBOfICTBa BHCKTpOMaFHI/ITHBIX
BoJH. [lIkayna 3meKTpoMarHuTHBIX BOJIH. VICmonb30BaHuEe 3JIEKTPOMArHUTHBIX BOJIH 111 COTOBOM

CBs3H.



DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 37€KTPOMarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBaA CBETA.

Jlabopamopuwie pabomol u onvimol.

1. V3yueHue CBOWMCTB AJNEKTPOMATHUTHBIX BOJIH C IIOMOIIbIO MOOHIBHOTO TenedoHa.

CeeTtoBble sIBJICHHS.

JlyueBas moxenb cBera. Mcrounuku cBeta. lIpsimonivHEHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpaskeHUs CBETA.

[Ipenominenue cBera. 3aKoH npejaomiieHus cBeTa. [lodHOe BHYTpeHHEee OTpa)KeHUE CBETa.
Hcnonb30Banne NOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox myueit B nuH3e. Ontuueckas cuctema (oToamnmapara, MHKPOCKONa H
Teneckomna. ['a3 kak onTuyeckas cucrteMa. bin3opykocTs U 1abHO30PKOCTbD.

Paznoxxenue 6enoro ceeta B criektp. OnbiTel HhtoToHa. ClioKeHHEe CIIeKTPaIbHBIX 1[BETOB.
Hucnepcus caera.

Hemoncmpayuu.

[IpssMonMHENHOE pacIpOCTPAaHEHHE CBETA.
OTtpaxxeHue cBeTa.
[Tonyuyenne n3o6paxeHuii B JIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenominenue cBera.
OnTHYecKuil CBETOBO/I.
Xon myueit B cobuparoliiei TuH3e.
Xop Jy4eil B paccenBarolel JIMH3E.
[Tomydenue n300pakeHUi ¢ TOMOIIBIO JTUH3.
[punun neiictBus ¢oroanmapara, MUKPOCKOIIA M TEJIECKOTIA.
10. Moxenb riaza.
11. Pa3noxenue 6enoro cBera B CIEKTP.
12. TTomyyenue 6€10T0 CBETA MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuwvie pabomost u onvimel.
1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUsI CBETOBOIO Jy4da OT yIJia MMaICHHUS.
2. HW3ydeHue XapaKTEpPHUCTUK U300paKEHUS TPEIMETa B IJIOCKOM 3epKale.
3. HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMIIEHUSI CBETOBOTO JIy4a OT yIJla IaJeHUs Ha
TPAHUIIE «BO3JTYX—CTEKIIO».
[Tomyuenune n300pakeHUI ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.
Omnpenenenue GOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIbI COOMPAIOIIEH JIMH3BI.
OMnBITHI 10 Pa3NIoKEHUIO OEJIOro CBETa B CIIEKTP.
OneITH MO BOCHPHUATHIO I[IBETA MPEIMETOB MPU WX HAOIIOJACHUU Yepe3 IIBETOBBIC
GUIBTPBHL.
KBaHTOBBIC sIBICHHS.

Omnwitel Pe3epdopna u minanerapuas moaenb aroma. Moaens atoma bopa. Mcnyckanue u
NoTJIoNIeHne ceeta aToMoM. KBaHThl. JInHeyaToie ClIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO siIpa.
Hyxnonnas mopnens aromuHoro sigpa. M3oromsl. PaagnoaxtuBHblE npeBpainenus. Ilepuop
noJiypacnaza aTOMHBIX sIZIep.

SnepHble peakuu. 3aKOHBI COXpPaHEHUs 3apsJ0BOTO U MAaCCOBOIO YHCENl. DHEPIHsl CBS3U
aTOMHBIX saep. CBs3p maccel W dHeprum. Peaknuum cuHTe3a W AeneHus snaep. VcrouHukun
sHeprun CoHIA U 3BE3N.

Snepnas sHepretuka. JledcTBUS paguoOaKTUBHBIX U3JIYYEHUI HA )KUBBIE OPTaHU3MBbI.

Hemoncmpayuu.

1. CrnekTpbl U3Iy4EeHUS U MOTJIOLICHHUS.

2. CnexTpsl pa3IMyYHBIX Ta30B.
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CrnexTp Bomopo/a.

Habmonenue Tpekos B kamepe BusibcoHa.

Pabora cuéTunka HOHM3UPYIOUINX U3TyUEHUH.

Perucrpanus u3nydeHus: IpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.

J1a60pam0pnbte padomul u onvimol.

1. HabnroneHue CIUIONIHBIX U JIMHEHYATBIX CHEKTPOB M3ITyUEHHUS.

2. HWccnenoBaHue TpPEKOB: M3MEPEHHE HHEPIHMM YacTHUIBI MO TOPMO3HOMY HyTH (1O

dororpadusm).

3. H3mepeHue paanoakTHBHOTO (OHA.

IToBTOpHTE/ILHO-0000IAOIINIT MOLYTb.

[ToBTOpuTENEHO-0000IIAfONMIT  MOAYTb  TpEJHA3HAYeH I CHUCTEMAaTH3allud U
0000111eHUs TPEMETHOTO COJIEPKAHMSI U OMbITA IeATEILHOCTH, IPHOOPETEHHOTO NMPHU U3YUCHUN
BCEro Kypca (pU3uKH, a TaKXe JUIsl MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMEHY IO
duznke 1151 00y4arOMMXCsl, BEIOPABIIUX 3TOT YUEOHBIH MpeaMeT.

[Ipy wu3ydyeHMH J@QHHOTO MOJIYJA PpEATU3YIOTCSI U CUCTEMAaTH3UPYIOTCS  BHJIbI
NEeSITeIbHOCTH, HAa OCHOBE KOTOpBIX OOecrneuumBaeTcs JOCTHIKEHHE MPEIMETHBIX U
METaINpeIMETHBIX TUIAHUPYEMBIX pe3yJIbTATOB OOy4eHHs, (hOpMHUpPYETCS €CTeCTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOCHME HAay4YHBIX METOJOB HCCIICIOBAHMs SIBICHUM MPUPOJABI M TEXHHKH,
OBJIAJICHUE YMEHUSMU OOBSACHATh (U3NYECKUE SBICHUS, NPUMEHSS IOJy4YeHHbIE 3HAHUA,
pelaTh 3aa4u, B TOM YHCJIe KaueCTBEHHBIE U SKCIIEPUMEHTAIIbHBIC.

[IpyHOMNIHATBHO NEATEIbHOCTHBIM XapaKTep AAHHOTO pa3jesa pealu3yeTcs 3a CYET TOro,
YTO 00y4Yaroluecst BBIMOIHAIOT 3ajaH1sl, B KOTOPBIX UM IPEeJIaraercs:

Ha OCHOBE ITOJTyYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHSITH (PU3MUECKUE SIBICHUS
B OKpY’Kalollel Ipupoie U MOBCEIHEBHON )KU3HU;

UCIIOJIb30BaTh HAayYHbIE METOJbl MCCIEAOBAHNUA (PU3NYECKUX SIBJICHUH, B TOM UHCIE AJIs
HPOBEPKU THITOTE3 U MOITYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4HbIE OCHOBBI Han0oJIee BaXKHBIX JOCTHKEHUNA COBPEMEHHBIX TEXHOJIOTHIA,
Halpumep, IPaKTUYECKOr0 UCIOIb30BAHUS Pa3IMUHBIX UCTOYHUKOB SHEPIHMH Ha OCHOBE 3aKOHA
IIPEBPALICHMS U COXPAaHEHMSI BCEX U3BECTHBIX BU0B SHEPTUU.

Kaxnas u3 TeM JaHHOrO MOAYJsS BKIKOYAET SKCIEPUMEHTAIBHOE MCCIIEIOBAHNE
obobmaromero xapakrepa. Moayib 3aBepIaeTcsi IPOBECHUEM TUArHOCTUYECKOM U OICHOYHOU
paboTHI 32 Kypc OCHOBHOTO 00IIIeTO 00pa3oBaHMs.

oUW



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHMUSA

Wzydyenne pu3mku Ha ypoOBHE OCHOBHOTO OOIIET0 OOpa30BaHMs HAIPAaBICHO Ha JOCTH)KEHHE
JUYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrate uzyueHus UMk Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHus y 00ydaromerocs
OyayT chopMUpOBaHBI CIIEAYIOUINE JUIYHOCTHBIE PE3yIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

- TMPOsIBJICHHE HMHTEpeca K MCTOPUH M COBPEMEHHOMY COCTOSIHHUIO POCCHUCKOH (pu3mueckoi
HayKU;

- [ICHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOI0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHBHOMY Y4YaCTHIO B OOCYXJEHUHM OOIIECTBEHHO 3HAYUMBIX M ITHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHUECKUM MMPUMEHEHHEM JOCTHKEHUHN (PU3UKU;

- OCO3HaHHUE Ba)XHOCTH MOPAJIbHO-3TUYECKUX PUHLIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSA:

- BOCIIPUSITHE 3CTETUUECKUX KaueCcTB (PU3NUECKON HAyKH: €€ TapMOHUYHOTO MOCTPOEHUS,

CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHUSL:

- OCO3HAHUE IIEHHOCTU (PM3MUYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIIAIONIEH KyIbTYpPBI;

- pa3BHUTHE HAYYHOU TI0003HATENFHOCTH, MHTEPECa K UCCIIEIOBATENHCKOM 1eATeIbHOCTH;

5) dopMupoBaHus KyJbTYPbl 310POBbS U SMOIHOHAJIBHOI0 0JIATONOJIYYHS:

- OCO3HaHHME LIEHHOCTH 0E30MacHOTr0 00pas3a >KU3HHU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BAKHOCTU TpaBUi 0O€30IaCHOrO IIOBEJIEHHUS HAa TPAHCIOPTE, HA JOpOrax, € DJIEKTPUUECKUM U
TEIUIOBBIM 00OPYI0OBaHHEM B IOMAIIIHUX YCIOBUSX;

- c(OpMHPOBAHHOCTh HaBbIKa Pe(IEKCUH, MPU3HAHUE CBOETO IMpaBa HAa OMIMOKY M TaKOTO K€
IpaBa y JAPyroro 4eiaoBeKa;

6) TPy10BOr0 BOCIUTAHMS:

- aKTUBHOE ydYacTHhe B PEIICHWU MPaKTHYEeCKHX 3aaady (B paMKax CeMbH, 00pa3oBaTeiIbHOU
OpraHu3aIK, ropoja, Kpas) TEXHOJOTHYECKON M COLMAIbHOW HANpaBICHHOCTH, TPEOYIOIINX B TOM
yuciie U GU3NYECKUX 3HAHMUIA;

- HHTEpeC K MPaKTHUECKOMY H3YUYCHHIO POpEeCCUid, CBSI3aHHBIX C (PU3UKOM;

7) 3K0JIOTHYEeCKOT0 BOCTIUTAHMSI:

- OpHEHTalMsg Ha MpUMEHEHHe (U3MUYECKUX 3HAHUU AN pelleHus 3agad B oOjacTu
OKpY’KallIlled cpepl, IUIAHUPOBAHMS IOCTYIKOB W OLEHKM HX BO3MOXHBIX MOCIEICTBHUA IS
OKpYKarolleu Cpeabl;

- OCO3HAaHME MI00ATBHOTO XapaKTepa HKOJIOTMYECKUX MPOOJIeM U MyTel UX perieHus;

8) aganTanuu K U3MEHSIOUMIUMCH YCJIOBHSAM COUMAJILHON M NPUPOIHOM Cpeabl:

- TOTpeOHOCTh BO B3aMMOJICUCTBUU IMPH BBHIMOJIHEHUU HCCIEIOBAHUN U MPOEKTOB (hU3nuecKoi
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTUX;

- IIOBBILLIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO IE€SATEIbHOCTD;

- moTpeOHOCTh B (HPOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4YHuClie POPMYIHUPOBATH UICH, TIOHITHSA,
TUIOTE3bI O (PU3UUECKUX O0BEKTaX U SBICHUSIX;

- OCO3HaHUe Je(PHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;

- IJTAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHU HOBBIX (DU3MUECKHUX 3HAHUM;

- CTpEeMJICHHE aHaJIM3HPOBATh U BBIABIATH B3aUMOCBS3M MPHUPOJIBI, 0OIIECTBa U SKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

- OIICHKA CBOMX JEHCTBUI C YUETOM BIUSHUS HAa OKPY KAIOILIYIO CPEy, BO3ZMOXKHBIX IT00ATBHBIX
OCIENCTBUIA.



METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUs MporpaMMel IO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs Y
oOyuyatomierocss  OyayT  chopMupoBaHbl ~ MeTampeIMeTHble  pe3yJbTaThl,  BKIIOYAIOIIUE
MO03HABATEIBHBIC YHUBEPCATIbHBIC yUeOHBIC JEHCTBHSI, KOMMYHHKATHBHBIC YHUBEPCAIbHbBIC YdeOHBIC
JIeMCTBUS, pETyJIATUBHBIE YHUBEPCAIbHbIE yUeOHbIE AeHCTBUS.

ITo3HaBaTeILHBIE YHuBEpPCAJIbHbIC yqeﬁm,le JelCcTBHUA

Ba3oBble 1oruveckue aeicTBuA:

- BBISIBJIATH ¥ XapaKTEPHU30BaTh CYIIECTBECHHBIC TPU3HAKH O0BEKTOB (SIBICHUI);

- YCTaHaBIMBATh CYIIECTBEHHBIM MPHU3HAK KIacCU(PUKALMK, OCHOBAHHS IJIs OOOOIIEHUS U
CpaBHEHHS;

- BBIABIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHs B paccMaTpuBaeMbIX (akTax, AAHHBIX U
HAOJIOACHUAX, OTHOCSIINXCS K (PU3UIECKUM SIBICHUSIM;

- BBISIBJISTH NIPUYUHHO-CIICACTBEHHBIE CBA3M MPH U3YYeHHH (U3UUYECKUX SBICHUN U MPOIECCOB,
JIeNaTh BBIBOABI C HCIOJB30BAHWEM JICIyKTHBHBIX M HHIYKTHBHBIX YMO3aKIIOYCHHUH, BBIIIBUTATH
TUIOTE3bI O B3aMMOCBA3SIX (PU3MUECKUX BEIMYUH;

- CaMOCTOSITENIbHO BBIOWMpATh croco0® pemeHuss y4deOHOW (u3nyeckor 3amaun (CpaBHEHHE
HECKOJIbKUX BAapUaHTOB pEUICHHs, BBIOOp Hambojee MOAXOMASIIEr0 € Y4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBare/bcKe 1eHCTBUSA:

- HCTIIOJI30BATh BOTIPOCHI KaK MCCIIEIOBATEIbCKUI HHCTPYMEHT MTO3HAHUS;

- TPOBOAWUTH MO CaMOCTOSATEIHHO COCTABICHHOMY IUIaHy OIBIT, HECIOXHBIM (U3HUecKuii
HKCIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHUE (PU3HMUECKOTO SBJICHHUS;

- OIICHMBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HWHGOpPMAIMIO, TMOIYYCHHYIO B XOJe
WCCIICZIOBAHMSI UJIH SKCIICPUMEHTA;

- CaMOCTOSITENIbHO (DOpMyIHpOBaTh 000OIIEHHS M BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHOTO
HaOJIOACHNS, OTIBITA, UCCIICAOBAHMS,

- TPOTHO3MPOBATH BO3MOXKHOE JajbHeiliee pa3BUTHE (U3MUECKUX IPOILECCOB, a TaKKe
BBIJIBUTATh TPEATOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Paborta ¢ unopmanmeii:

- IPUMEHATDH Pa3IMYHbIE METO/IbI, THCTPYMEHTHI U 3aIIPOCHI IIPH MOKCKE M 0TOOpe nH(pOopMauu
WJIU TaHHBIX C YUYETOM MPEIJIOKEHHON yueOHOH (hHU3HUeCcKOM 3a1a4u;

- aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh WH(POPMALIUIO PA3TUYHBIX BHJIOB U
(dhopm mpencTaBIeHus,

- CaMOCTOSITENIbHO BHIOMPATh ONTUMAIBHYIO (OpPMY MpPEACTaBICHHS HH(GOPMAIMH U
WUTIOCTPUPOBATh PEIIaeMble 3a/1a4d HECJIOKHBIMH CXEMaMH, JuarpamMmmamu, MHON Trpadukodl U ux
KOMOUWHAIIHSIMH.

KoMMyHUKATHBHBIE YHHBepPcaJIbHbIe YUeOHbIe elCTBHA:

- B Xo/1e 00CYyXIeHHsI y4eOHOro MmarepHaja, pe3yJbTaToB JIa0OpaTOPHBIX PadOT U MPOEKTOB
3aJ1aBaTh BOIIPOCHI IO CYLIECTBY O0OCY>KIaeMON TeMbI M BBICKA3bIBAaTh UJIEH, HAllEIEHHbIE HA PELICHHE
3a/layyl v MojaepKaHue OIarokenaTeIbHOCTH OOIIECHUST;

- COINOCTAaBIISATh CBOM CYXKJIEHHUS C CYXACHUSIMH OPYIMX YYaCTHHKOB JMajora,-oOHapy>KHWBaTh
pas3nuyme U CXOJCTBO MO3ULINH;

- BBIp@)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

- myOJIMYHO TPENCTAaBJIATh PE3YJbTAThl BBIMOJIHEHHOTO (U3UYECKOTO OIbITa (IKCIEPUMEHTA,
HCCIIEIOBaHUS, TIPOCKTA);

- TIOHMMaTh M HCMOJb30BaTh IMPEUMYILIECTBA KOMAHTHOW W HMHIUBHIyaTbHOH pabOTHI mpu
pelieHnu KOHKPETHON (hU3HIECKON MPOOIeMBI;



- PUHUMATH 1I€JTM COBMECTHOM NIeATEIbHOCTH, OPTAHN30BBIBAThH JACHCTBUS MO €€ JOCTHXKECHHIO:
pacmpenensTh poiiu, 00CY>KIaTh MPOILECCHl M Pe3yibTaThl COBMECTHOM paboOThI, 006001IaTh MHEHUS
HECKOJBKHUX JTIOJCH;

- BBINONHATH CBOIO YacTh pabOThl, JOCTUTasl KAueCTBEHHOTO pe3ysibTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHHUPYS CBOU JCHCTBUA C IPYTUMHU WICHAMH KOMaH/IbI;

- OILICHHMBAaTh KA4yeCTBO CBOETr0 BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSM, CAMOCTOSATEIHHO
c(hopMyIMPOBAaHHBIM YUYACTHUKAMU B3aHUMOICHCTBHS.

PeryasiTuBHbIe yHMBepcaabHbIe y4eOHbIe AeiicTBUS

Camoopranmu3anus:

- BBIABJIATH NPOOJEMBbl B JKU3HEHHBIX M YYEOHBIX CUTyalUsX, TPeOYIOIIMX Ul pPELIeHUs
(bu3NIEeCKUX 3HAHUM;

- OPMEHTHUPOBATbCSA B PA3IMYHBIX MOJXO0/AaX MPUHATHUS pelleHUH (MHAUBHIYyaTbHOE, IPUHITHE
pelieHys B rpynie, NpUHITHE PELLIEHUH TPYIoi);

- CaMOCTOATENBbHO COCTaBJATh QITOPUTM pEUIeHHs (U3MYECKOM 3ajaud  WiIM  IJIaHa
HCCIIEIOBaHUS C YYETOM HMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBAThH
IIpejIaraéMble BApUAHThI PELLICHUN;

- IeIaTh BEIOOP B OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH MHTEJIEKT:

- 1aBaTh aICKBAaTHYIO OLIEHKY CUTYyal[MH U IIpejlaraTh IiaH e€ N3MEHEHUS;

- OOBSACHATH NPUYMHBI JOCTMXKEHUS (HEIOCTHIKEHHs) pe3yJIbTaToOB JeATENbHOCTH, IaBaTh
OLIEHKY IIPHOOPETEHHOMY OIIBITY;

- BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHHS (DU3MUYECKOrO
WCCIICZIOBAaHMsSI WJIM TIPOGKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB, W3MEHUBIIMXCS CHUTYaIlH,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

- OLIEHUBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUSAM;

- CTaBUTH ce0sl HA MECTO JPYroro 4yejioBeKa B XOJ€ CIopa WM JUCKYCCUU Ha Hay4HYIO- TEMY,
IIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

- IpU3HaBaTh CBOE MPABO HA OIIMOKY MPH PEIIEHUH (PU3NUECKUX 3a/1a4 UM B YTBEPKIACHUAX HA
Hay4YHbIE TEMbI U TAKOE K€ IIPABO APYTOTO.

INPEIMETHBIE PE3YJIBTATbBI

K konIy oOyuenus B 7 Kjiacce peMETHBIC pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTD y OOYJAFOIINXCS YMEHUMN:

- HCIIOJIB30BaTh IIOHATHUA: (bH?)HLICCKI/Ie U XUMHYCCKHUEC ABJICHUA, HaGJ'IIO,Z[eHI/Ie, OKCIICPUMCHT,
MOJIeNIb, THIOTE3a, CIUHHIBI (U3UYECKUX BEIUYHMH, aTOM, MOJEKYJa, arperaTtHble COCTOSIHHUS
BemiecTBa  (TBEpIOE, IKHIKOE, Ta3000pa3HOEe), MEXaHWYEeCKOe JBW)KCHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TPSIMOJIMHEWHOE), TPACKTOPHsI, PAaBHOACUCTBYIOIIAs cuia, nedopmarus (ympyras,
TUTACTUYECKAs ), HEBECOMOCTD, COOOIAIOIINECS COCY/IBI;

- pa3nmuyarh siBICHUS (mudQy3us, TEIUIOBOE [BWKCHHWE YACTHI[ BEIIECTBA, PABHOMEPHOE
ABUKCHUC, HCPABHOMCPHOC JBUIKCHUC, MHCPLIUAA, B3aHMOHeﬁCTBH€ TCJI, PABHOBCCUC TBépI[BIX TEI C
3aKpEeIUIEHHON OChIO BpallleHHsl, Mepeada MaBICHHUS TBEPIBIMUA TEIIaMH, JKUAKOCTSIMH W Ta3aMH,
aTMoc(epHOe NaBJCHUE, IUIABAHUE TEJl, MPEBPAIICHUS MEXaHWYECKOH SHEpPruu) MO OMUCAHUIO X
XapaKTePHBIX CBOMCTB U HA OCHOBE ONBITOB, JICMOHCTPHUPYIONINX JaHHOE (U3NIECKOE SIBIICHHC;

- pacmo3HaBaTh MPOSBICHUE U3YyUEHHBIX (PU3UYECKHUX SBICHUI B OKPYXAIOIIEM MHpE, B TOM
grcie (PU3MYECKHe SBJICHUS B MPHUPOJIE: MPUMEPHI IBUKCHHUS C PA3IUMYHBIMH CKOPOCTSIMHU B )KMBOH U
HEXHUBOH MpUpPOJIE, NEHCTBHE CUIIbI TPEHUS B MPUPOJE U TEXHUKE, BIUSHHE aTMOC(EpPHOTO JaBJICHHUS
Ha XMBOW OpraHM3M, IUIaBaHHE PhIO, PhIYark B TEJIE YeJIOBEKa, IPH 3TOM MEPEBOIUTH MPAKTUICCKYIO
3agady B y4eOHYIO, BBIACATH CyIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3NUECKUX SIBICHHIA;



- OINKCHIBATh W3YYEHHBIC CBOWMCTBAa Ten M (DU3WYECKHE SBICHHS, HCIONB3YS (U3NIECKHE
BEJIMUYMHBI (Macca, 00BbEM, MIIOTHOCTH BEIIECTBA, BpEMs, MyTh, CKOPOCTh, CPEOHSS CKOPOCTh, CHUIIa
YOPYTOCTH, CUja TSDKECTH, BEC Tejla, CUja TpEHus, AaBiieHue (TBEPAOro Tena, >KUAKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIAa, MEXaHUYECKask paboTa, MOIHOCTD, IJIEYO CHJIbl, MOMEHT CHJIbI, KO3 PHUIIHEHT
MIOJIE3HOTO JAEMCTBHUSI MEXaHU3MOB, KHHETHYECKass M IOTEHLIMAJbHAs JHEPrus), NpU OMHUCAHHUU
MPaBWJIBHO TPAKTOBaTh (M3MUYECKUN CMBICT HCIONb3yEeMbIX BEIWYHH, UX O0O3HAUEHUS U €IUHUIIBI
(U3NYECKUX BEIMYWH, HAXOAWUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO0 BEIUYMHY C
JIPYTUMH BETUYMHAMHU, CTPOUTH IPaPUKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

- XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKHE SIBJCHUS WU IPOLECCHI, HCIONIb3Ys IMpaBHIia
CIOoXeHHsI cui (BOONMb OJHOW TpsMoi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBUIIO
paBHOBecHsl phluara (0JI0Ka), «30JI0TOE€ MPAaBUIIO» MEXAHHUKH, 3aKOH COXpAHEHHS MEXaHHYECKOM
SHEPTUH, MPH STOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3aMUCHIBATH €r0 MAaTeMaTUYECKOE
BBIPAYKEHHUE;

- OOBSCHATH (hU3MUECKHE SIBICHHUS, MPOLIECCHl M CBOWMCTBA TEN, B TOM YHUCIE U B KOHTEKCTE
CUTyallUl TpPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATb IPUUYMHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH 00BACHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpod Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3UUECKUX
SIBIICHH, (PU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

- pemiaTh pacu€THble 3a7aud B 1—-2 MEHCTBUS, UCMONB3Ys 3aKOHBI M (hOPMYIIbI, CBS3BIBAIOIINE
¢u3nveckne BEIMYMHBI: HAa OCHOBE aHajM3a YCJOBHS 3aJaud 3alllChIBaTh KPATKOE YCIIOBHE,
MOJCTaBIATh (U3MYECKHUE BETUYMHBI B (DOPMYJBI U MPOBOAUTH PACUYETHI, HAXOAUTH CIIPABOYHBIC
JaHHBIe, HEOOXOMMBIE Ui PEIICHUS 3a/1a4, OLEHUBATh PEATMCTHYHOCTh IMONyUYeHHOH (pr3mueckoi
BEJINYMHBL

- pacmo3HaBaTh NPOOJIEMBI, KOTOPhIE MOKHO PEIINTh MPU MOMOIIM (PU3UYECKHX METOIOB, B
OMMCAaHWUU WCCIEAOBAaHUS BBIICIATH MPOBEPSEMOE MPEANONoKEeHue (TUIOoTe3y), pa3nuyaTh U
HMHTEPIPETUPOBATH OTYUYEHHBIH pe3ysbTaT, HaXOAUTh OMIMOKH B XOJ€E OIBITA, J€JIaTh BHIBOJBI IO €T0
pe3yibTaram;

- TPOBOJHUTH OMNBITHI MO HAOIIOACHUIO (U3MYECKUX SBICHUNA MM (PU3UUYECKUX CBOWCTB TEIl:
dbopMynupoBaTh MpOBEPSEMbIE MPEANOJIOKEHUs, CcOOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITa U (POPMYIUPOBATH BHIBOJIBI;

- BBINOJIHATH MPSMbIE H3MEpPEHUs PACCTOSIHMS, BPEMEHH, Macchl Teja, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HCIOJIb30BAHMEM AaHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH MOKA3aHUS
PUOOPOB C YUETOM 3aJaHHOHN aOCOTIOTHOM MOTPEITHOCTHA U3MEPECHH;

- TPOBOAWTH HCCIECIOBAaHUE 3aBUCHMOCTH OMHOW (PU3NYECKOM BEIMYMHBI OT JAPYyrod ¢
WCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUN (3aBUCHUMOCTH IyTH DPABHOMEPHO [BIKYILErocs Tela OT
BPEeMEHU [BW)KCHHUS TeJla, CHJIBI TPEHHsS CKOJBKEHUS OT Beca Teja, KadecTBa OOpabOTKU
MIOBEPXHOCTEH TEJl W HE3aBUCHMOCTH CHJIbl TPEHHsA OT IUIOMAAd CONPUKOCHOBEHUS TEJ, CHJIBI
YIPYTOCTH OT YAJUHEHUS NPY>KUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTrpyKEHHOM YacTu Tena U
OT IUIOTHOCTH >KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tejla, OT TIJIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TeJI0, YCIOBUM IJIaBaHMS Tell, YCIOBHI paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTb B
IUTAHUPOBAHUM Y4YEOHOTO HCCIIeOBaHUs, COOMpaTh YCTAHOBKY UM BBINOJHATH U3MEPEHUS, CIETYs
MPEUIOKEHHOMY IIJ1aHy, (UKCHPOBATh PE3yJIbTAaThl MOy4eHHON 3aBUCUMOCTH (PU3MYECKUX BEJIWYHH B
BU/JIE TPEUIOKEHHBIX TaOJIUI U TpauKOB, J1eJaTh BHIBOBI MO PE3yJIbTaTaM MCCIIEA0BAHUS;

- TIPOBOAMTH KOCBEHHBIC M3MEpPEHUs] (PU3NYECKUX BEIMYMH (INIOTHOCTh BEUIECTBA KHUIKOCTH U
TBEPIOTO TEJIA, CHUJIA TPEHMS CKOJIBKECHMS, 1aBIICHHE BO3AYyXa, BBITAIKUBAIOIIAs CHUJIA, AEHCTBYIOIIAs
Ha TOTPYKEHHOE B JKHMIKOCTb TeNO, KOI(P(UIMEHT MOJE3HOrO ICHCTBUS MPOCTHIX MEXaHU3MOB),
clenysl MpeUIoKEHHON MHCTPYKIUHU: TPU BBIIOJHEHUH H3MEPEHUN cOOUpaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOMN BEIIMUMHBL;

- cOOII0IaTh TIPaBUIIa TEXHUKHM 0€30MacHOCTH NP paboTe C 1abopaTOPHBIM 000PYTOBAHHUEM;

- yKa3bplBaTh NPHUHIMIIEI ACUCTBUS NMPHOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOUINecs] COCYbl, OapoMeTp, pbluar, MOJABMKHBIH M HEMOJBMKHBIA OJIOK,
HAaKJIOHHAs IIJIOCKOCTB;



- XapaKTepHu30BaTh MPUHIHUIBI JEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OMOpoi Ha WX OmHCaHWs (B TOM 4YHCIE: MOAMIUIHUKUA, YCTPOHCTBO BOIOIPOBOJA, THAPABIMYECKUN
Mpecc, MaHOMETP, BBICOTOMED, TMOPIIHEBOM HACOC, apeoMeTp), MCIOb3ys 3HAHUS O CBOMCTBAX
(bu3MYECKUX SIBICHUN U HEOOXOANMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

- TIPUBOAUTH MPUMEPHI (HAXOAUTHh WH(MOPMAIUIO O MPUMEPax) MPAKTUYECKOTO MCIOJIb30BaAHUS
(bu3MUecKUX 3HAHWK B TOBCETHEBHOM >XKM3HHU JUIsi oOecriedeHHsi Oe30MacHOCTH MpHU OOpalleHuu ¢
npudbopaMu M TEXHUYECKUMH YCTPONCTBAMM, COXPAHEHUS 370pOBbSI U COONIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKpY:KAIOIIeH cpelie;

- OCYIIECTBJISITH OTOOP MCTOYHWKOB WH(pOpManuu B MHTEpHETE B COOTBETCTBHH C 3aJaHHBIM
MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUM U MyTEM CpaBHEHUS Pa3lWYHBIX UCTOYHHUKOB
BBIICIISITH HHGOPMAITUIO, KOTOPAs SIBIISIETCS TPOTUBOPEYUBOMN HIIM MOXKET OBITH HEOCTOBEPHOIA;

- HCTONB30BaTh MPHU BBHIMOJHEHUH YYEOHBIX 3aJaHUl HAYYHO-TIOMYJSPHYIO JIUTEPATypy
(U3HYECKOTO COJEpKaHus, CIPABOYHBIE MaTepUaNbl, pecypchl ceTh VHTEpHeT, BiIaneTh NpuéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIHH U3 OAHON 3HAKOBOI CHCTEMBI B IPYTYIO;

- co3laBaTh COOCTBEHHBbIE KpaTKHWE NHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 23
HMCTOYHUKOB WHGpOpMalMu (U3UYECKOTO COAEpKaHUs, B TOM 4YHCIe MyOJIMYHO J[eiaTh KpaTKHe
COOOIIIEHUS O pe3yJIbTaTax MPOECKTOB WM YUYECOHBIX UCCIICIOBAHUM, PY 3TOM TPAaMOTHO HCIOJb30BaTh
M3Y4YCHHBIN MOHATUHHBIN anmnapart Kypca (pU3uKu, COMPOBOXK/IATh BEICTYIUICHUE TTPE3EHTAIINEH;

- TIPY BBITIOJIHEHUU YYEOHBIX MTPOCKTOB U UCCIIEAOBAHUI paclpeiesiTh 00sI3aHHOCTH B TPYTIIE B
COOTBETCTBUM C MOCTABJICHHBIMH 3aJladyaMH, CICAUTh 32 BBINOJHEHUEM IUIaHA JCHCTBHIM, aJeKBaTHO
OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JACATEIBHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, yUUTHIBAsi MHEHHUE OKPYKAIOIIHX.

K koHIiry oOydeHus B 8 kjacce mpeIMETHBIC Pe3yJIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPAKaTh
c(hOpMUPOBAHHOCTH Y 00yUaIOIIUXCSI YMEHUI:

- MCTIONB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE BIKEHUE aTOMOB M MOJIEKYI,
arperatHble COCTOSIHMS BEILIECTBAa, KpUCTAIMYECKHEe U aMop(dHble Tena, HACBHIMIEHHBIH U
HEHACHIIIEHHBIN Map, BIAXKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPIUsl, TEIUIOBOM JIBUTATENb,
JJIEMEHTApHBI  DJEKTPUUECKUM 3apsl, JJIEKTPUYECKOE II0Jie, TMPOBOJHUKA U JIUIJIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

- pa3nuyaTh SABJICHHS (TEIJIOBOE pacIIMpeHHe U CkaThe, TeIulonepeaya, TerioBoe paBHOBECHE,
CMayuBaHME, KaNWUISPHbIC SIBJICHUSA, HUCHApPEHUE, KOHJEHCALMs, IUJIABJICHUE, KPUCTAILTU3ALIMS
(oTBepmeBaHME), KUIEHWE, TeIwlonepeaavya  (TEIJIONMPOBOAHOCTh, KOHBEKIHS, H3JTyYCHHE),
3JEKTPU3aLMS TEJ, B3aUMOJICUCTBUE 3apsiIOB, ACUCTBUS SJEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAaHUE,
B3aMMO/ICIICTBIE MAarHUTOB, JACHCTBHE MarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAS
WHIYKIHNS) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX TAHHOE
(buzmvecKoe sABICHUE;

- pacro3HaBaTh MPOSBICHHE M3YUYEHHBIX (PU3UYCCKUX SIBICHUN B OKPYXAIOIIEM MHpE, B TOM
ynciie (U3NUecKue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHE W KANWUISIPHBIC SIBICHUS B
MpUpoJe, KPUCTAUIBI B Tpupone, u3nydeHue ConHIA, 3aMep3aHHe BOJAOEMOB, MOPCKUE OpH3HI,
o0Opa3oBaHHe pOCHI, TyMaHa, MHEs, CHEra, JJICKTpUYECKUE SBICHHUS B aTMmocdepe, IIEeKTPUUYECTBO
YKUBBIX OPraHU3MOB, MarHUTHOE TI0JIe 3eMJIH, Apeiid MOI0COB, POJIb MATHUTHOTO OIS JUTSI KU3HH Ha
3emiie, MOJIAPHOE CHUSIHME, NMPU STOM NEPEBOAUTH MPAKTHUECKYIO 3a7ady B Y4YeOHYIO, BBIICIATH
CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINICCKUX SIBIICHUM;

- ONKCHIBaTh M3y4YEHHbIE CBOWCTBAa TeNl M (U3UYECKUE SIBICHHUSA, MCIONB3Ys (U3HUecKue
BEeITUYMHBI (TemIepaTypa, BHYTPEHHSS DJHEPrusi, KOJIMYECTBO TEIUIOTHI, YJElbHAs TETIOEMKOCTh
BEIECTBA, yJelibHAs TEIUIOTa IUIaBJIEHUS, yJelibHas TEIUloTa NMapooOpa3oBaHMsl, yAeNIbHas TEIUIoTa
CrOpaHHs TOIUIMBA, KOA(M(UIIMEHT TMOJIE3HOTO JCWCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTEIbHAs
BJIQXKHOCTh BO3JlyXa, SJIEKTPUUECKUN 3apsijl, CHJIa TOKa, SJIEKTPUUECKOE HAIPSHKEHHUE, CONIPOTUBIICHHE
MIPOBOJHHKA, YIETHbHOE COMPOTHBIICHHUE BEUIECTBA, padOTa U MOIIHOCTH AJIEKTPUYECKOTO TOKA), IPH
ONMCAaHUU TPABUJIBHO TPAKTOBATh (PU3UYECKUI CMBICI MCIOJIB3YEMbIX BEIMYMH, OOO3HAYCHUS U



eIMHUIIB (PU3UIECKUX BEIMYMH, HAXOAUTh (DOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUIHHY
C IPYTUMU BEIMYUHAMHU, CTPOUTH TpadUKU U3YUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

- XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHUE SIBJICHUS M IPOLIECCHl, UCIOJIb3ys OCHOBHBIE
MOJIOKEHUS MOJICKYJISIPHO-KUHETHUECKONH TEOPHHM CTPOEHUS BEIIECTBA, MPUHLHUI CYNEPHO3UINH
MoJiek (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma i y4acTKa IIENH, 3aKOH
Jlxoyns—JleHua, 3aKk0H COXpaHEHHsI YHEPTHH, IIPH STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA H
3aMMChIBaTh €T0 MATEMATUYECKOE BHIPAYKEHUE;

- OOBSICHATH (PU3UYECKHE MPOIIECCHl M CBOWCTBA TEN, B TOM YHWCJIE€ U B KOHTEKCTE CUTyalui
MIPaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATh IMPUUYMHHOCIEJICTBEHHBIE CBSI3H, CTPOUTH
00BsicHEHHE U3 1—2 JOTMYECKHX IIaroB ¢ Omopoit Ha 1—2 M3yueHHBIX CBOMCTBA (PM3MUYECKUX SBICHUI,
(U3NIECKUX 3aKOHOB MJITM 3aKOHOMEPHOCTEI;

- pemiaTh pacu€THbIe 3a7auu B 2—3 NEHCTBUS, UCIONB3Ys 3aKOHBI M (DOPMYIIbI, CBS3BIBAIOIINE
¢u3nvecKre BeIMYUHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1a4H 3aIMCHIBATH KPATKOE yCIIOBHE, BHISIBIISATH
HEJOCTAaTOK JAaHHBIX AJIsS pEIHIeHHs 3a7aud, BHIOMpATh 3aKOHBI U (OPMYIBI, HEOOXOAUMBIE i €€
pelleHns, MPOBOAUTH Pacy€Tbl W CpPaBHUBATh IOJYUYEHHOE 3HA4Y€HHE (PU3MUECKOM BEIUYMHBI C
W3BECTHBIMU JIaHHBIMH;

- pacmo3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEIIUTh NPU MOMOIIM (PU3MYECKHX METOJIOB,
WCIIONB3Ysl ONMHCAaHWE MCCIEAOBAHUSA, BBIIEIATH MPOBEPAEMOE MPEANOIOKEHHE, OICHUBATh
MPaBWJIBHOCTb MOPSsIZIKA IPOBEIECHUS UCCIIEIOBAHMSI, IEJIaTh BBIBOIBI;

- TMPOBOJUTH OMBITHl MO HAOMIONEHUI0 (DU3MYECKHX SBICHUN MU (U3NYECKUX CBOWCTB-TEI
(KanwIsipHbIE SIBJICHMSI, 3aBUCUMOCTb JaBJICHHUS BO3JyXa OT €ro 00bEMa, TeMIEpaTypbl, CKOPOCTU
mpolecca OCThIBAHMS W HArpeBaHHWs MPU M3IYYCHUU OT IIBETa H3Iydaromied (MOTIOMAoNIeil)
MIOBEPXHOCTH, CKOPOCTh HUCIAPEHMS BOJBI OT TEMIIEPATyphl KUJIKOCTH M IUIOMIA[U €€ MOBEPXHOCTH,
JNEeKTpU3alMs Tell M B3aUMOJACWCTBHE DIEKTPHUUECKHX 3apsI0B, B3aUMOACHCTBHE TMOCTOSHHBIX
MarHWTOB, BU3yaJM3aIlisl MAarHUTHBIX TTOJICH IMMOCTOSHHBIX MarHWTOB, JCUCTBUS MAarHUTHOTO TOJIS HA
MIPOBOJAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMUTa, CBOMCTBA DJIEKTPOJBUTATENSI MOCTOSHHOTO TOKA):
(dbopMynHpOBaTE TIpPOBEpPsSEMBbIE NPEANONIOKEHHUS, COOUpaTh YCTAaHOBKY U3 INPEAJIOKECHHOTO
000pyI0BaHus, OMUCKHIBATH XO/1 ONbITa U (POPMYIHPOBATH BHIBOIBL;

- BBINOJIHATH MpPSMbIE U3MEPEHUS] TEeMIIEpPaTypbl, OTHOCUTEIHHON BIAXKHOCTU BO3yXa, CHIIBI
TOKa, HAMpPsDKEHUS C HCIOJIb30BAHHMEM AaHAJIOTOBBIX NMPUOOPOB U NATYMKOB (DHU3MUECKUX BEIUYHH,
CpaBHUBATh PE3yJIbTaThl U3MEPEHUN C YUETOM 33aJJaHHOM aOCOIIOTHOM MOTPEUIHOCTH;

- TMPOBOAWTH HCCICIOBAHWE 3aBUCUMOCTH OJHOW (DU3WYECKON BEIMYMHBI OT JPYror ¢
UCTOJB30BAHUEM TPSAMBIX HW3MEPEHUH (3aBHCHMOCTH CONPOTHBICHHS IMPOBOJHUKA OT €ro JUIMHBI,
IUIOU[aIM MOTNEPEYHOro CEYEHHs] M YIEJIbHOTO COMPOTHBIIECHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKa,
UAYILIETO Yepe3 MPOBOJHUK, OT HANPSIKEHUS Ha MPOBOJHHUKE, MCCIENOBAHUE MOCIIEI0BATEIILHOTO U
MapajjieIbHOT0 COEIUHEHHUI MPOBOJHUKOB): IUIAHUPOBATh HCCIEAOBAHUE, COOMPATh YCTAaHOBKY H
BBITIOJIHATh HM3MEPEHHs, CIIEAys NPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH PE3yJbTaThl IOJy4EHHOU
3aBUCHMOCTH B BUJI€ TaOJIUIl U TpaUKOB, 1€7aTh BHIBOJABI IO PE3yJIbTaTaM UCCIIEI0BaAHUS;

- IPOBOJUTH KOCBEHHBIE M3MEpPEHHsI (PU3NUECKUX BEIUYHH (yAeTbHas TeII0EMKOCTh BEIECTBA,
COTMPOTHUBIIEHUE MPOBOJHKKA, pabOTa U MOIIHOCTh 3IEKTPUUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHHUS,
coOMpaTh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY, CJexysl MpeUIOKeHHOW HWHCTPYKLWHU, U BBIYUCIATH
3HAYEHUE BEJINYUHBL;

- cO0JII01aTh MpaBUIIa TEXHUKHU 0€30MacCHOCTH MPH padoTe ¢ 1abopaToOpHBIM 000PYIOBaHUEM;

- XapaKTepu30BaTh MPUHIUIBI EHCTBUS HM3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
ONOpOM Ha MX ONHMCaHUsA (B TOM YHCJE: CHCTeMa OTOIUICHHs JOMOB, TUTPOMETp, MapoBas TypOHHA,
aMIepMeTp, BOJIBTMETP, CUETUYHMK JJIEKTPUYECKON HHEPruH, 3JIEKTPOOCBETUTENIbHbIE MPHUOOPHI,
HarpeBaTeIbHbIE AIIEKTPONPUOOPHI (IPUMEPHI), ANEKTPHUUECKUE MPEIOXPAHUTEIH, SJIEKTPOMArHHT,
AJEKTPOABUraTeNb MOCTOSIHHOTO TOKA), MCMOJb3ysl 3HAHHUA O CBOMCTBaX (PU3WYECKUX SBICHUNA H
HeoOxoauMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTENbHbIE MPUOOPHI M0 CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETp, TUTPOMETp, ABHraTelhb



BHYTPEHHETO CTOPaHMs, 3JIEKTPOCKON, PEOCTaT), COCTABIATh CXEMbI JIIEKTPHUYECKUX Iened ¢
MOCNIEZIOBATEIbHBIM U TapaJICIbHBIM COCIMHEHUEM JIIEMEHTOB, pasziiuyasi YCIOBHbIE 0003HAUCHHUS
3JIEMEHTOB JIEKTPUUECKUX LIETIEH;

- IPUBOJUTH MPUMEPHI (HAXOIUTh UHGOPMAIUIO O MPUMEPax) MPaKTUYECKOTO MCIOIB30BaHUS
(U3HYECKUX 3HAHWNA B TOBCETHEBHOW >KHM3HHU JUIsI 0OeCIeYeHHsI OC30IMACHOCTH TpH OOpaIlleHuu ¢
npubopaMu H TEXHUYECKUMH YCTPOWCTBAMHU, COXpPAHEHHsS 30pOBbS U COONIOJIEHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpee;

- OCYIIECTBIATH MOMCK HH(popmanmu (u3nuecKkoro coiepxkaHus B VHTepHeTe, HA OCHOBE
UMEIOIINXCS 3HAHWKA M TMyTEM CpaBHEHHs JONOJHHUTEIBHBIX HWCTOYHHKOB BBIICISATH WH(POPMAIHIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOM HIIM MOKET OBITh HETOCTOBEPHOM;

- HWCIOJB30BaTh NpPU BBHIMOJHEHHH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISAPHYIO JIUTEPATYPY
(bu3MUECKOTO COMep)KaHusl, CIPAaBOUYHBIE MaTepualbl, pecypchl cetu MHTepHeT, BianeTs npuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, IpeoOpa3oBaHus MHPOPMALIMU U3 OJHON 3HAKOBOW CUCTEMBI B JPYTYIO;

- co3aaBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEeHUs, 0000111ast nHPOpMAIUIO
W3 HECKOJNBKUX HCTOYHHKOB (DU3MYECKOTO COJCpKAHWSA, B TOM YHCIE MyOIWYHO TPEACTABIATH
pe3yNbTaThl MPOEKTHON WM HUCCIEN0BATENbCKONW AESITETbHOCTH, MPU 3TOM IPaMOTHO HCHOJIb30BaTh
W3yYEHHBIN MOHATHWHBIN anmapar Kypca (GU3UKH, COPOBOXKIATH BEICTYIUICHUE MTPE3CHTAINCIH;

- TIPY BBHITIOJTHEHUH YUEOHBIX MPOEKTOB M UCCIIEIOBAHUM (PU3MUYECKUX MPOLIECCOB pacpeensiTh
00513aHHOCTH B TPYTIIE€ B COOTBETCTBUU C MTOCTABICHHBIMH 3aJa4aMH, CIICJUTD 32 BHIMOJIHEHHEM TUTaHA
JEHCTBUI U KOPPEKTUPOBATH €T0, aJIeKBATHO OIICHUBATh COOCTBEHHBIN BKJIA/ B IEATEIBHOCTh TPYIIIIHI,
BBICTPaMBaTh KOMMYHHKAaTHBHOE B3aHMMO/ICHCTBHE, IPOSBIISS TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI.

K koHIty o0yuenust B 9 kjiacce mpeIMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y 00yUAIOIINXCS YMEHUH:

- WUCHONB30BaTh TMOHATHS: CHUCTeMa OTcY€Ta, MarTepualbHas TOYKa, TPACKTOPUS,
OTHOCHTEIIFHOCTh MEXaHMYECKOTO JBIWKEHUs, nedopmanus (ympyras, IUIacTHYecKas), TpEHHE,
LEHTPOCTPEMUTENHHOE YCKOPEHHE, HEBECOMOCTh U MEPETrPYy3KHU, LIEHTP THKECTH, aOCOIMIOTHO TBEPIOE
TEJIO, LIEHTP TSKECTH TBEPJOTO Tela, PaBHOBECHE, MEXaHHMYECKHWE KOJICOAHHS W BOJIHBI, 3BYK,
nH(ppa3ByK U YJIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OMM30PYKOCTh M JAJIbHO30PKOCTh, CIIEKTPBl HCITYCKAaHHWs M MOTJIOIIEHUs, ajbda, Oera- M ramma-
W3ITy4eHUsl, U30TOIBL, SiZIepHast YHEPreTHKA;

- pasznuuaTh SBJIEHUS (paBHOMEpPHOE M HEPaBHOMEPHOE MpPSIMOJMHEHHOE JBIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE BU)KEHUE, CBOOOHOE MaJIeHHE TeJ, PABHOMEPHOE IBUKEHHE I10
OKpY’KHOCTH, B3aHMO/ICHCTBHE TEJI, PEAaKTUBHOE JBIKEHHE, KOJeOaTeNbHOE JBIKEHUE (3aTyXarolue
U BBIHYXKJCHHbIE KOJeOaHus), pe30HAHC, BOJHOBOE JIB)KEHUE, OTPaKEHUE 3BYyKa, MPSMOJIMHEHHOE
pacrnpocTpaHeHHe, OTpakK€HHE M IMpEJOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTPAKCHHE CBETa,
pasnoxkeHue Oeoro cBeTa B CIEKTP U CJIOKEHUE CHEKTPaJbHBIX LIBETOB, AMCIIEPCUSI CBETa,
€CTEeCTBEHHAs PaINOAKTUBHOCTb, BOZHUKHOBEHHUE JIMHEHUATOrO CIIEKTPa U3JIYUYEHHUS) 110 OMUCAHUIO MX
XapaKTepHBIX CBOWCTB U HAa OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (DU3HUECKOE SIBJICHHUE;

- pacro3HaBaTh MPOSBICHUE M3YUYCHHBIX (PU3UUECKUX SBICHUNA B OKpY’XKalolieM Mupe (B TOM
ynciie (pU3nuecKue siBICHUS B IPUPOJE: MPUIUBBI U OTJIUBBI, ABMKeHUE Tu1aHeT COTHEUHOM CHUCTEMB,
pEaKTHBHOE [BW)XCHUE >KUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB >KHBOTHBIMH, 3EMIIETPSCEHHE,
ceificMUuYecKue BOJHBI, L[yHaMH, 3XO, LIBETa Te€J, ONTHUYECKHE SBJICHHS B MPHUPOJE, OMOJOTHYECKOe
JeicTBUE  BUAMMOTO,  yIbTPa(UONETOBOrO M  PEHTTEHOBCKOTO  HM3JIyYEHHUH, €CTECTBEHHBIN
paaMoOaKTUBHBIN (DOH, KOCMHUYECKHE Iy4Yd, PaJAMOAKTUBHOE H3JIyY€HHE NPUPOJHBIX MHUHEPAJIOB,
JeicTBUE PaTUOAKTUBHBIX U3TYYCHUI HA OPraHM3M YEJIOBEKA), IIPH ATOM MEPEBOAUTH MPAKTUIECKYIO
3a/1a4y B y4eOHYI0, BBIICIIATH CYIIECTBEHHBIE CBOMCTBA (IpU3HAKK) (PU3NYECKUX SBIICHUI;

- OINHKCHIBATh H3YyYEHHBIC CBOMCTBAa Ten M (U3MYECKHUE SBICHHS, HCIONB3YS (U3NYECKHE
BEJTMYMHBI (CpedHssi U MIHOBEHHAas CKOpPOCTb Teja NpU HEPaBHOMEPHOM JBIKEHUH, YCKOpPEHHE,
nepeMelieHue, myTh, YIioBas CKOPOCTh, CHJIa TPEHUs, CHJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOrO MaJCHUsI, BEC Teja, UMITYJIbC Tela, UMITYJIbC CHJIbl, MEXaHW4ecKasi padoTa U MOILHOCTbD,
MOTEHIMAJbHAsl HEPrusl Teja, MOAHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHLMAIbHAs SHEPrHs



CKaTOW TPYKUHBI, KWHETHYECKas SHEpPrus, IOJHAs MEXaHWYecKas HHEpTus, MEepPHOJ M 4YacToTa
KojeOaHui, NOJMHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTelb
MPEJIOMJICHUSI CPENIbl), NP ONKCAHUH TPABWIBHO TPAKTOBATh (PM3WYECKHIA CMBICI HCIIOIB3YEMBIX
BEJIMYMH, O0O3HAYCHMS] M EIUHUIBI (U3NYECKUX BEIUYUH, HAXOAUTh (DOPMYIIBI, CBA3BIBAIOIINE
JTaHHYI0 (HU3MYECKYI0 BEIMYMHY C JPYTHMH BEJIWYHMHAMH, CTPOUTH TpaduKd HM3yYSHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

- XapakTepu3oBaTh CBOMCTBa Tel, (PU3MUECKUE SBICHHUS W TIPOLECCH, HCIONB3YS 3aKOH
COXpAaHEHUS DSHEPTrud, 3aKOH BCEMHPHOTO TITOTCHMSI, MPUHIUMN CYMNEPHO3UIMHA CHJI, MPHUHIIHUI
otHocuTenbHOCTH ["ammiesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUS! MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPEIOMIICHHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsIOBOTO M MACCOBOTO YHCEN MPHU SIAEPHBIX PEaKIUsX,
MIPH ATOM JIaBaTh CIOBECHYIO (hOPMYITHPOBKY 3aKOHA M 3alMCHIBATh M0 MAaTEMaTHYECKOE BEIPAKECHHUE;

- OOBSICHATH (PU3UYECKHE MPOIIECCHl M CBOWCTBA TEN, B TOM YHWCJIE€ U B KOHTEKCTE CUTyalui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATh TMPUYWHHO-CIICACTBEHHBIC CBSI3H, CTPOHTH
00BsiICHEHHE U3 2—3 JIOTUYECKHX IIaroB ¢ OMOpoi Ha 2—3 M3yUeHHBIX CBOMCTBA ()M3MUYECKUX SBICHUM,
(U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

- pemiath pacuéTHbIC 3a/1a4M (OMUPAIOIIKECS Ha CUCTEMY U3 2—3 ypaBHEHMUIA), HCTIONb3Ysl 3aKOHBI
u (popmMyItel, cBsI3pIBatONIE (PU3NUECKHE BETMUMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3aJla4d 3alHChIBATh
KpaTKOE YCIIOBHE, BBISBISTh HEJOCTAIOIINE WU U30BITOUYHBIE TaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAWMBIC [UIS PEIIeHHs, MPOBOAWUTH PACUYETHI M OIEHHUBATH PEATUCTUYHOCTH ITOJYYEHHOTO
3HaueHus! GPU3NYECKOI BEITUIMHBL;

- pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TPU MOMOIIM (PU3MYECKHX METOJIOB,
WCIIONB3Ysl ONMHCAaHWE HCCIEAOBAHUSA, BBIIEIATH MPOBEPAEMOE MPEANOIOKEHHE, OICHUBATh
MPaBUIILHOCTH MOPSIKA MPOBEACHUS HCCIIEJOBAHUS, JIeNIaTh BBIBOJIBI, HHTEPIPETUPOBATH PE3YIIbTATHI
HaOJI0/ICHUH U OTIBITOB;

- TIPOBOJUTH OTBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUN WM (DU3MYECKUX CBOHCTB Tel
(u3yuenue BTOporo 3akoHa HproTOHA, 3aKOHA COXpaHEHUs YHEPTHH, 3aBUCIMOCTh NIEpUoAa KoJaeObaHui
MPY>KMHHOTO MasiTHUKa OT MAaccChl Tpy3a M KECTKOCTU MPY>KUHBI U HE3aBUCHUMOCTb OT aMIUIUTY/IbI
MaJsiblX KoJieOaHMM, MPSAMOIMHEWHOE PacHpOCTpaHEHUE CBETAa, Pa3lIoKeHHE Oeoro cBeTa B CHEKTD,
U3y4YeHUE CBOUCTB HU300paKe€HHsI B IUIOCKOM 3€pKajie M CBOWCTB H300pakeHHsI TpeaAMeTa B
coOuparoleit JIMH3e, HaOMI0IeHNE CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3IIyUYEHHUs): CAaMOCTOSATEIHHO
coOMpaTh YCTaHOBKY W3 H30BITOYHOrO Habopa OOOpYIOBaHUS, OMHCHIBATH XOJ OIBITA U €ro
pe3ynbTathl, GOPMYIHPOBATH BHIBOIL;

- MPOBOJUTH MPHU HEOOXOIUMOCTH CEPUI0 MPSMBIX M3MEPEHMH, ONpEIeNsis cpeiHee 3HaYCHHE
U3MEPSIEMOI BeTMYMHBI ((POKYCHOE PacCTOSIHUE COOMparole JIMH3bI), 000CHOBBIBATH BHIOOP criocoba
U3MEpeHus (U3MEPHUTEIBHOTO PHOopa);

- MPOBOJUTH HCCIIETOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEIIMYMH C MCIOJIb30BAHUEM IMPSMBIX
U3MEpEeHU# (3aBUCUMOCTh IyTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HayalbHOU
CKOPOCTH, Tepuoja KoJeOaHUN MaTeMaTHUYeCKOTro MasiTHHKA OT JUIMHbI HHUTH, 3aBHUCHUMOCTH YTJa
OTpaXEHHMsI CBETa OT yrjia MaJeHus W yIjia MpeJoMJIeHHS OT YyIJla NaJeHHs): IJIaHUPOBATh
HCCIIeIOBaHNE, CaMOCTOSATEIbHO CcOOHpaTh YCTaHOBKY, (DUKCHUpOBaTH pe3yJbTaThl IOIYyYEHHOM
3aBUCUMOCTH (PM3UYECKUX BEITUYMH B BUAE TaOIMIl W TpadUKOB, JENaTh BBIBOJBI 10 pe3yJibTaTaM
HCCIIeIOBaHUS;

- TPOBOJMTH KOCBEHHBIE M3MEPEHUs (PU3MYECKHX BEIMYUH (CpPelHssi CKOPOCTh U YCKOpPEHHE
Tela NMPU PABHOYCKOPEHHOM JBIKEHUHU, YCKOpPEHHE CBOOOJHOTO MaJACHUS, KECTKOCTb MPYKUHBI,
KOd((UIIMEHT TpEeHHsI CKONBXKEHHUs, MeXaHudeckas paboTa W MONIHOCTh, YacTOTa W TEPUOJ
KoJjeOaHUi MaTeMaTH4ecKOro W MPY>KMHHOTO MAasTHUKOB, ONTHYECKas cujla COOHMparoleil JTUH3bI,
panMoOaKTUBHBIMN (DOH): IUIAHUPOBATH HM3MEPEHHs, COOMPATh OSKCIEPHUMEHTAIbHYIO YCTAaHOBKY M
BBINIOJIHATh HU3MEpPEHUs, CleAys MPEeASIOKEHHOM WHCTPYKLWHU, BBIYHMCIATH 3HAUYEHHUE BEIWYUHBI U
aHaJTM3UPOBATh MOTYyUYCHHbIE PE3YIbTATHI C YUETOM 3a1laHHOM MOTPEIIHOCTH U3MEPEHHUIA;

- cOOII0IaTh TIPaBUIIa TEXHUKHM 0€301MacHOCTH NP paboTe C 1abopaTOPHBIM 000PYT0BAHHUEM;



- pa3in4yaTh OCHOBHBIC MPU3HAKM HM3YyYCHHBIX (PU3MYECKHX MOJCNCH: MaTepHuaibHas TOYKa,
abCoMIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHUK CBETa, Jyd, TOHKas JIMH3a, TUIAHETapHas MOEIb
aToMa, HYKJIOHHAasi MOJIeJIb AaTOMHOT'O SiApa;

- XapaKTepHu30BaTh MPUHIUIBI JEHCTBUS HM3YUYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OIOPO¥ Ha WX ONMUCAHUS (B TOM YHCJIC: CIIHIOMETP, MATYMKHU IOJOXKEHUS, PACCTOSHUS U YCKOPCHHSI,
pakera, »XOJIOT, OYKH, MEPHUCKOI, (poToammapar, ONTHYECKHE CBETOBOBI, CIEKTPOCKOI, IO3UMETP,
kamepa Buibcona), uCHonb3ys 3HAHUA O CBOWCTBaX (PU3WYECKUX SBIEHUW U HEOOXOIUMBIC
(u3nueckre 3aKOHOMEPHOCTH;

- WCIOJIb30BaTh CXEMbl W CXEMAaTHUYHBIC PHUCYHKH HW3YYCHHBIX TEXHHYCCKUX YCTPOUCTB,
W3MEpUTENbHBIX TPUOOPOB U TEXHOJOTUYECKUX TMPOIECCOB MPU PEHICHUH Y4YEOHO-MPAKTUYECKUX
3a7a4, ONTHYECKUE CXEMBI JUIs TIOCTPOSHHS M300paKeHUH B IIIOCKOM 3€pKajie M cCOOMparolei JInH3e;

- IPUBOJUTH MPUMEPHI (HAXOAUTh UHGOPMAIUIO O MPUMEPax) MPAKTUYECKOTO MCIOIB30BaHUS
(U3HYECKUX 3HAHWKA B TOBCETHEBHOW >KM3HHU JUIsl 0OecredeHHsI OC30IMaCHOCTH TpH OOpalieHuu ¢
npubopaMu H TEXHUYECKUMH YCTPOWCTBAMHU, COXpPAHEHHsS 30POBbS U COONIOJIEHUS HOPM
9KOJIOTMUYECKOT0 TIOBEJICHUS B OKpPY:KAIOIIEH cpelie;

- OCYUIECTBIIATh MOUCK UHGopMaIuu Gusudeckoro coaepxxkanusi B UHTepHETE, CaMOCTOATEIHHO
dbopMyHpysI TIOUCKOBBIM 3amlpoOC, HAXOIUTh MYTH ONPEICIICHUS JOCTOBEPHOCTH TOIYYCHHOU
nH(pOpMaIIMK HAa OCHOBE UMEIOIIUXCS 3HAHUI U TOTIOTHUTEIbHBIX HCTOYHUKOB;

- WCIONB30BaTh MPH BHIMOTHCHHH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(bu3MUECKOTO COMEep)KaHusl, CIPAaBOUYHBIE MaTepualbl, pecypchl cetu MHTepHeT, BianeTs npuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAIH U3 OJHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

- co3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE HH(pOpMAIUU U3
HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COJIEPKAHUS, ITyOITMYHO MPEACTABIIATE PE3yIbTaThl IPOSKTHOM
WJIM UCCIIEeIOBATENIbCKON AEATEeIbHOCTH, MPU 3TOM IPAMOTHO UCIOJIH30BaTh U3yUYEHHBIH MOHATUWHBIHN
amnmapaT HM3y4aemMoro pasjeiia (pM3MKM M COIMPOBOXKIATh BBICTYIUICHHE IpE3CHTAIMEH C Y4ETOM
0COOCHHOCTEH ayAUTOPUH CBEPCTHHUKOB.
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IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUSA

pa3nuyaTh SIBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PUZNYECKOE SBIICHUE

pacno3HaBaTb MPOSIBICHHE H3YYEHHbIX (PU3UUYECKMX SBICHUN B
OKpY’KaloIlleM MHUpE, B TOM uucie (u3n4ecKue sBJICHUS B NPUPOAE, pU
9TOM MEpPEeBOJUTh MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIICISTH
CyLIeCTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMN

OIMCHIBATh U3YYECHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHUS, UCTIONb3Ys
¢u3nveckue BENWYMHBI, TIPM ONHCAHWU TPABWIBHO TPAKTOBATh
¢u3nyeckuif CMBICII HCMOJIb3YEMBIX BEIMYUH, HUX O0O0O3HaueHWs U
eIUHUIBl (PU3MYECKUX BEIUYMH, HAXOAUTh (HOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTH
rpadMKy U3yYSHHBIX 3aBUCUMOCTEH (PU3NICCKUX BETMINH

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBJICHHUS U TPOIIECCHI,
WCIOJIb3ySl HU3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CJIOBECHYIO
(hOpMyJIHPOBKY 3aKOHA M 3aMMUCHIBATh €T0 MATEMATUIECKOE BBIPAKCHHE

OGB}ICHHTL (1)I/ISI/I‘I€CKI/IC SABJICHUS, TPOLCCCHI U CBOICTBa TCJI, B TOM 4YHCJIC
U B KOHTEKCT€ CHUTyallMil MpPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBIABJIAThE NPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTD OG’bHCHeHI/Ie n3l-2
JIOTUYECKHX II1aroB ¢ OMOpOoil Ha 1 — 2 M3yUEHHBIX CBOMCTBA (DU3UICCKUX
SIBIICHUH, PU3NIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

pemiath pacy€THble 3amayud B 1 — 2 nelcTBHsI, UCIONB3YS 3aKOHBI U
(dbopMyIbl, CBsI3bIBaIOLINE (U3NYECKUE BEIMYMHBI: HAa OCHOBE aHAlU3a
YCJIOBUSA 3ada4U 3allUChIBATh KPATKOC YCJIOBUC, TIOACTABJIATH (1)I/I3I/I‘-ICCKI/IC
BEJIMYMHBI B (OPMYJIbI U MPOBOAMUTH Pacu€Thl, HAXOIUTh CIIPABOYHBIC
JaHHBIC, HGOGXOIII/IMBIG AJId pCHICHUA 3a/iad, OLCHUBATh PCAJIMCTUIHOCTD
MOJTY4YE€HHOUN (PU3HUECKON BEIIMUNHBI

pacno3HaBaTh MpOOJEMBbI, KOTOPbIE MOXXHO PpEUIMTh MpPH IOMOIIU
(¢u3NYeCKUX  METOIOB, B  ONHCAHUU  MCCIENOBAHMUS  BBLIENATH
IIpOBEPSIEMOE MIPEATIONOKEHHE (runoresy), pasznnyaTh u
UHTEPIPETHPOBATh TMOJYYEHHBI pe3yJbTaT, HAXOAUTh OLIMOKH B XOe
OIlbITa, ACJIATh BBIBOJELI 110 €0 pE3yjibTaTaM

MPOBOAUTH OMNBITHl IO HAOMIOACHUIO (U3MUECKUX SBJICHUN WIH
¢bu3necKux CBOWCTB Tell: (bopMynupoBaTh poBepseMbIe
MIPEINOJIOKEHMS, coOuparb YCTaHOBKY U3 IPEJI0KEHHOT O
000pyI0BaHUs, 3aIUCHIBATH XO/1 ONbITa U POPMYJIUPOBATH BHIBOJIBI

BBIMIOJHATh MpPSAMBIE HM3MEPEHUs] C HCIOJIB30BAHUEM aHAJIOTOBBIX H
IU(POBBIX TPUOOPOB, 3aMUCHIBATh IOKa3aHUs NPUOOPOB € Y4ETOM
3a/TaHHOU a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHON (PU3UICCKON BETUIMHBI OT
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Kon
NPoBePSIEMOro
pe3yJbTara

1.1

JIpYyro ¢ HCIOJIb30BAaHHMEM MPSAMBIX HM3MEpPEHHH, y4yacTBOBaTh B
IUTAHUPOBAaHUM y4eOHOrO HCCIIEOBaHMs, CcOOUpaTh YCTaHOBKY H
BBINOJIHATh M3MEPEHMsI, CIIeays IMpeIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3ynbTaThl IMOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE
NPEUIOKEHHBIX Ta0aMIl M TrpadUKoOB, JA€iaTh BBIBOABI MO pe3yJbTaTaM
UCCIICI0BAHMS

MPOBOJUTH KOCBEHHbIE W3MEPEHUS (PU3MUYECKUX BEIUYMH, CIEIys
MPENI0KEHHOW HHCTPYKIMU: TPU BBHIMOJIHEHUH H3MEpPEeHUN coOuparthb
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIUMCIIATH 3HAUYEHHE HCKOMOMU
BEJINYMHBI

coOmoaTh MpaBWia TEXHUKM  O€30MacHOCTH Tpu  paboTe C
1abopaTopHbIM 000pyI0OBaHHEM

yKa3bIBaTh NPHHIMIEI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOICTB,
XapaKTepu30BaTh MPHHIUIBI JEHCTBUS W3YyYEHHBIX TNPHOOPOB W
TEXHHYECKHX YCTPOMCTB C OMOIIBIO UX OMHCAHUs, HCIIOIb3Ysl 3HAHUS O
CBOWCTBaX (PM3NYECKUX SBICHUN M HEOOXOAMMBIC (PU3NIECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

OPUBOJUTH  TPUMEpHl  (HAXOAWTh HMHGPOPMALUIO O  IpHUMepax)
MPAKTUYECKOTO HCIIONB30BaHUA (U3NYECKUX 3HAHUH B TIOBCEAHEBHOM
KU3HU sl o0ecrieueHrs 0e30MacHOCTH MPH OOpalieHny ¢ MpubopamMu u
TEXHUYECKUMHU yCTPOWCTBAMH, COXPAHEHUS 3II0OPOBBSI M COOJIOJICHHUS
HOPM 3KOJIOTMYECKOT0 OBEICHHSI B OKpYXKatoLIel cpene

OCYILECTBIIATh OTOOP HCTOYHMKOB HH(popmauuu B cetu MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUM M MyTEM CPAaBHEHUS PA3IMYHBIX HMCTOYHHUKOB
BBIACIATh UH(OPMALIHIO, KOTOpas SIBISETCA MPOTUBOPEUMBON HIIM MOXKET
OBITh HEJIOCTOBEPHOM

WCIOJIb30BaTh MPHU BBHINOJIHEHUN YYEOHBIX 3aJaHUil HAyYHOMOITYJISIPHYIO
auTepaTypy (U3MUYECKOTO COACpXaHHs, CIPaBOYHBIE MaTEepHUAIIbI,
pecypcsl cetu HTepHeT, BiaaeTh NpuéMaMi KOHCIIEKTHUPOBAHUS TEKCTa,
npeoOpa3oBanus WH(HOPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

co3/1aBaTh COOCTBEHHBIC KpPAaTKHE NMMChbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2 — 3 UCTOYHMKOB MH(pOpMALK (PU3HUECKOTO COJIEPHKAHUA, B TOM
qucie MmyOJuyHO JeNaTh KpaTKue COOOIICHHS O pe3yibTaTraX MPOEKTOB
WIA Y4YeOHBIX MCCJIEJOBAHMM, MNpPU 3TOM TIPAMOTHO MCIIOJIb30BaTh
W3yYEHHBIH TOHATHHHBIA ammapar Kypca (HU3UKH, COIPOBOXKIAThH
BBICTYIIJICHHE ITPE3CHTALIMEN

MpHU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB W HCCIEAOBAHHHA pacTpeaeisaTh
0053aHHOCTH B TpYyIIE B COOTBETCTBMM C IOCTaBJICHHBIMU 3aJayaMH,
CIEIWTHh 3a BBIINOJHECHHEM IUIaHA JEHCTBHM, aJEKBaTHO OLICHHUBATh
COOCTBEHHBIH  BKJaX B  JIEATENBHOCTh  TIPYHNINbI, BHICTPaUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIINX

8 KVIACC

IIpoBepsiemble npeMeTHbIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpPaMMbl OCHOBHOT'0O 00111er0 00pa3oBaHUs

HCIIOJBb30BaTh IMOHATHUA
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pa3InyaTh SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBbIX CBOWCTB U HA OCHOBE
OIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

pacrio3HaBaTh MPOSBICHHE M3YYCHHBIX (U3NYECKUX SBICHUH B
OKpY’KalolleM MHpPE, B TOM YHCie (GU3NIECKUE SBICHUS B MPUPOJIE, IPU
TOM TEPEeBOJAUTH MPAKTHYECKYI0 3aJadyy B Y4eOHYIO, BBIIEIATH
CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUI

OIKCBIBATh U3YyUEHHBIE CBOMCTBA T€N U (PU3UYECKUE SBICHUS, UCTIONb3Ys
¢u3nueckue BEIWYMHBL, TPU ONUCAHMM NPABWIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICI UCHOIb3YEMbIX BEIMUYUH, 0003HAUEHUS U €IMHHIIBI
¢u3MUeCKUX BEIMYUH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOLINE JaHHYIO
(Gu3nMYecKyl0 BEIMUYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTh TIpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUIHH

XapaKTCpU3oBaATb CBOMCTBA TCII, (1)I/I3I/I‘I€CKI/IG SABJICHUST W TIPOLECCHI,
HCIIOJIb3YyA  HU3YYCHHBLIC 3aKOHbI, IIpU J3TOM JaBaTb CJIIOBECHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa U 3allUChIBATh €0 MATCMATHYCCKOC BbIPA’KCHUC

OO0BSACHATH (PU3MUECKHE TPOIECCHl U CBOWCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE  CHUTyallMid  MPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH O0BsicHEHUE u3 1 —
2 JIOTMYECKUX IIaroB ¢ ToMomplo 1 — 2 H3y4YeHHBIX CBOMCTBA
bu3nYeCKUX SIBICHUHN, PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemare pacuéTHble 3aJa4d B 2 — 3 JNEHCTBHA, UCIOJB3YS 3aKOHBI U
dbopMybl, CBs3bIBarOIIME (U3NYECKHE BEIMUYMHBI: HA OCHOBE aHaIM3a
YCIIOBUS 3a/1audl 3alUCHIBaTh KPATKOE YCIIOBUE, BBISBIATH HEIOCTATOK
JMAHHBIX IS pEIICHWS 3a7add, BHIOMpAaTh 3aKOHBI W (POPMYIIBI,
HeoOXonuMble A €€ pEeLIeHUs, NMPOBOAUTh Pacuy€Thl U CPaBHHUBATH
MOJTy4YE€HHOE 3HaueHue (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU

pacrio3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXHO PpEHIUTh TPU TOMOLIH
(GU3NYECKUX METOAOB, UCIONb3Yys ONUCAHUE HCCIIECAOBAHUS, BBIIEIATH
IIPOBEPSIEMOE  NPEATNOIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAJIKA
IIPOBEJICHUS UCCIIEIOBAHNS, AEJIaTh BBIBOBI

NPOBOANTH OMNBITHI MO HAOMIONEHHWIO (U3NYECKUX SBICHUM WM
buznueckux CBOICTB TeN: dbopmynupoBaTh IIpOBEpsIEMbIE
NpPEANONIOKEHUS,,  COOMpPaTh  YCTAaHOBKY W3  TIPEUIOKEHHOTO
000py10BaHuUs1, OMUCHIBATH XOJ] ONbITA U (HOPMYITUPOBATH BBIBOIBI

BBINIOJHATh TPSAMBIE WM3MEPEHHS C HCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpOB M JaTUYUKOB (PU3UUECKUX BEIUYMH, CPAaBHUBATh PE3YJIbTaThl
U3MEpEeHHil ¢ y4€TOM 3a/1aHHOI a0COMIOTHOM MOTPEITHOCTH

IPOBOJIUTH MCCIIEIOBAaHHE 3aBUCUMOCTH OJHOM (PM3NYECKON BETMUMHBI
OT Jpyrod C HCIOIb30BAHUEM MPSAMBIX HW3MEPECHMI: IUIAHMPOBATH
UCClIeIOBaHUE, COOMpaTh YCTAHOBKY M BBINOJIHATH M3MEPEHMs, CIEys
NPEUIOKEHHOMY  IUIaHy, (UKCHpOBaTh pe3yibTaThl MOIYYEHHOU
3aBUCUMOCTH B BHJE Tabmul U TrpaduKoB, JAeiaTh BBIBOABI IO
pe3yabpTaTaM UCCIEI0BAHMS

MPOBOJUTHh KOCBEHHBIE M3MEPEHHUsI (DU3MUYECKUX BEIMYUH: TUIAHHPOBATH
U3MEpEeHHs, COOHMpaTh HKCIEPHUMEHTAIBHYIO  YCTaHOBKY, CIIEAys
NPEUI0KEHHON HHCTPYKIUH, U BBIYUCIISTh 3HAYCHUE BEJIMYMHBI
coOmonaTh MpaBWja TEXHUKH Oe3omacHOCTH Tpu  paboTe ¢
1a00paTOPHBIM 000PYI0BaHUEM
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Kon
NpoBepsieMoro
pe3yJbTara

1.1
1.2

1.3

1.4

XapakTepu30BaTh MPUHLUIBI JIEHCTBUS H3Y4YEHHBIX HpUOOPOB U
TEXHUUYECKUX YCTPOUCTB C OMOPON Ha UX OMHUCAHUS, UCIONb3Ys 3HAHUS O
CBOWCTBaX (U3MUECKUX SBICHMH W HeoOXoaumble (U3NYECKHE
3aKOHOMEPHOCTHU

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA W HU3MEPUTEIBHBIC
npuOOpbl MO CXEMaM U CXEMAaTHUYHBIM PHUCYHKaM, COCTaBIIATH CXEMbI
JNEKTPUUECKUX LEMEe C IMOCIEAOBAaTEIbHBIM M  HapajuleIbHbIM
COEJIMHEHUEM DJIEMEHTOB, pa3jinyasi yCIOBHbIe 0003HAYEHHSI SJIEMEHTOB
AIEKTPUUECKUX LETIEN

OPUBOAUTH  TpUMEpPbl  (HAXOAUTH HWHPOPMALKIO O IpUMepax)
NPAaKTHYECKOTO HCIOJIB30BaHUS (PU3NYECKUX 3HAHWH B TOBCEIHEBHOM
KHU3HH 7151 o0ecrieyeHns 0€30MacHOCTH pu 00paleHny ¢ MprudopamMu 1
TEXHHYECKHMHU YCTPOHCTBAMH, COXPAHEHUS 370POBbSI M COOIIOACHUS
HOPM 5KOJIOTHYECKOT'0 TIOBEICHUS B OKpYXKaroIlei cpene

OCYILECTBIIATh MOMCK MHpOpMaLUU (PU3HUECKOTO COAEp)KAaHUS B CETU
WNHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHWMM W NYTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX ~MCTOYHUKOB  BBIJCNATh HMH(OpMAIMIO, KOTOpas
SBJIIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HEJOCTOBEPHOM

MCIIOJIb30BaTh IIPU BHINOJHEHUH YUEOHBIX 3a/laHU HAYy4YHO-IOMYJISIPHYIO
auTepatypy (U3MYECKOTrO COJEpKaHWs, CHpPaBOYHBIE MaTepUalbl,
pecypcsl ceTi IHTepHeT; BlageTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(GOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC NMHUCHhMEHHBIC W KPATKHE YCTHBIE COOOLICHHS,
0000mas wH(OPMANINI0O W3 HECKOJIBKHX HWCTOYHUKOB (DH3UUECKOTO
CONICpXKaHMs, B TOM WYHCJIEC TyOJUYHO TPEICTABIATh PE3yJIbTaThl
MIPOSKTHOM MJIM UCCIICIOBATEIILCKON JIEITeILHOCTH, IPU 3TOM T'PaMOTHO
UCTIOJIb30BaTh M3YYCHHBIM TOHSATHHHBIA ammapar Kypca (Qusukw,
CONPOBOKAATH BBICTYIIJIICHUC HpeBeHTaL{Heﬁ

IPHU BBITIOJIHEHUU YUYEOHBIX MPOEKTOB W UCCIEIOBAHHUHA (PHU3UUIECKUX
MIPOLIECCOB pacHpeneniaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHM C
MOCTaBJICHHBIMU 33J]a4aMU, CJICIUTD 3a BHITIOJHEHUEM IJIaHA JEHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIIEHMBATh COOCTBEHHBIM BKIal B
JIeATETbHOCTh TPYIIIIBI, BBICTpanBaTh KOMMYHHUKAaTUBHOE
B3aMMOJICIICTBHE, TPOSBIISASA TOTOBHOCTD pPa3peliaTh KOHPIUKTHI

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

WCIIOJIb30BATh U3yUYCHHBIC TOHSITHUS
pa3nuyarth SBJICHUS MO ONMMCAHHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

pacro3HaBaTb IMPOABJICHUC HN3YYCHHBIX (1)I/I3I/I‘~I€CKI/IX SIBJIEHUU B
OKpY’KalolieM MUpe, B TOM uucie (U3NYECKHe SBJICHUS B MPUPOC, NIPU
9TOM MEpPEeBOAUTh MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIICISThH
CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (U3UUECKUX SIBJICHUI

OIMMCBIBATh U3YUYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘IGCKI/IC SABJICHUS, UCIIOJIb3Ys



1.5

1.6

1.7

1.8

1.9

1.10

1.12

1.13

1.14

¢usnyeckue BEIMYMHBL, TPU ONHCAHUU TPABHIBHO TPAKTOBATh
(U3NYIECKUI CMBICIT UCTIONB3YEMBIX BEIHMYWH, 0003HAUYEHUS W €IMHUIIBI
(Gu3NYEeCKUX BEIMYUH, HAXOIUTh (HOPMYJIbI, CBSA3BIBAIOIIME JIAHHYIO
(GU3NYECKYI0 BENIWYMHY C JPYTMMHU BEIWYHMHAMH, CTPOUTH Tpaduku
W3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUUNH

XapaKTepu30BaTh CBOMCTBAa TeJ, (U3NYECKUE SBICHHUS M TPOIECCHI,
WCIIONB3ysl HW3YYEHHBbIE 3aKOHbI, MpPU OSTOM JaBaTh CJIOBECHYIO
(hopMyIHPOBKY 3aKOHA U 3aMKUCHIBAaTh €70 MAaTEMAaTUUYECKOE BhIpaXKEHHE

OOBSACHATH (PU3NYECKUE MPOIECCHl M CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CUTyallMi MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATH
MIPUYMHHO-CJI/ICTBEHHbIE CBSI3U, CTPOUTH OOBsiCHEeHHME u3 2 — 3
JIOTMYECKHUX IIAaroB C MOMOINBIO 2 — 3 W3yYEHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

pemate pacu€rHble 3adauu (omuparomuecs Ha cucremMy u3z 2 — 3
yYpaBHEHWUIT), UCTIONB3YsI 3aKOHBI M ()OPMYJIBI, CBS3BIBAIONIHE (PH3HMYECCKHE
BEJIMYMHBI: HAa OCHOBE aHAIM3a YCIIOBHS 3aJaydl 3alCHIBATh KpPaTKOE
yCJIOBHUE, BBIBIISTH HEIOCTAIONINE WM W30BITOYHBIC JTaHHBIC, BHIOUPATH
3aKOHBI U (OPMYJIbI, HEOOXOUMBIE JISl PELIEHUs], IPOBOJUTH PaCUETHI U
OLICHHBATh PEATUCTUYHOCTh TIOJIyYCHHOTO 3HA4YCHUS (HU3MYECKOI
BCINYHNHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXKHO PEUIUTh TPH TOMOIIU
(u3NYeCKUX METOJIOB, HCIIONB3Yysl OMHCAHHE WCCIEAOBAaHMSA, BBIICISATDH
MPOBEPSIEMOE  TMPEATOJIOKEHNE, OLIEHWBAaTh MPAaBWIBLHOCTH  TMOPSIKA
MPOBEICHUS]  UCCIENOBAaHUS, JeJaTh  BBIBOJBL,  WHTEPIPETUPOBATH
pe3yJibTaThl HAOJIOICHHM 1 OTIBITOB

MPOBOJUTH OMNBITBI 10 HAOMIONCHUIO (PU3MYECKUX SBICHUHA WM
(GU3MUECKNX CBOWCTB TEJ: CaMOCTOSTENFHO COOMpATh YCTaHOBKY W3
n30BITOYHOTO Habopa O0OOpYIOBaHHUS, OMMCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, OPMYIUPOBATH BHIBOIBI

MPOBOJIUTH TPU HEOOXOTUMOCTH CEPHIO MPSMBIX H3MEPEHHIA, OTPEIeIIss
CpelHee 3HAueHHE U3MEpAEeMO BeNWYMHBI ((POKYCHOE paccTOsHHUE
cobuparomeid JUH3bI), OOOCHOBBIBAaTH BHIOOpP CHoco0a HW3MEPECHHS
(M3MepuTenHHOTO MpUdopa)

MIPOBOJUTH HUCCIICIOBAaHUE 3aBUCUMOCTEH (U3NYECKHX BEIUYHUH C
HCIOJIb30BAHUEM TPAMBIX H3MEPEHUI: IIJIaHUPOBaThb MCCIENOBAHUE,
CaMOCTOSITENIFHO ~ COOMpaTh YCTaHOBKY, (DUKCHUPOBaTb PE3yJIbTaThl
MOJyYCHHON 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYMH B BUAE TaOIUIM
rpauKoB, JIeNaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEOBAHUS

MIPOBOJIUTh KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIMYMH: IUIAHUPOBATh
u3MepeHusi, coOupaTh SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY W BBINOJHSTH
U3MEPEHUS, CIEAys INPEUIOKEHHON HWHCTPYKLMH, BBIYUCIATH 3HAYCHHUE
BEJIMYMHBl W aHAIM3UPOBATh IIOJYYEHHBIE pE3yJbTaTbl C Y4YETOM
3aIaHHOM MOTPELIHOCTH U3MEPEHUN

coOmIolaTh  TpaBWJa TEXHUKM  O€30mMacHOCTH mpu  pabore ¢
1a00paTOPHBIM 000PYI0BaHHEM

pa3nuyaTh OCHOBHBIE MPHU3HAKH M3YYCHHBIX (U3NYECKUX MOJEIeH:
MaTepHuagbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUYEYHBIH HMCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJE]Ib aTOMa, HYKJIOHHAs
MOJIEJIb ATOMHOTO s]Ipa



1.15

1.16

1.17

1.18

1.19

1.20

1.21

XapaKTepu3oBaTh IMPUHLUIBI JEHCTBUS H3YyYEHHBIX MNPHOOPOB H
TEXHUYECKUX YCTPOMICTB C ONOPOM Ha UX OMHMCAHMSI, UCIOJIb3Yys 3HAHMS O
CBOWCTBaX (DU3MYECKMX SBIEHUH M  HeoOXoauMble (u3NYecKHe
3aKOHOMEPHOCTH

HCIIOJIb30BATh CXCMbI U CXCMATUYHLIC PUCYHKH U3YYCHHBIX TCXHUYCCKUX
YCTPOWCTB, U3MEPUTEIBHBIX NMPHUOOPOB M TEXHOJOTHUYECKUX IPOIIECCOB
IpU pElICHHH Y4EeOHO-TIPAKTHUECKUX 3a/ad, ONTUYECKHE CXEMBbI JUIs
MOCTPOESHHSI N300paKEHUH B IUIOCKOM 3€pKajie U COOMpArOIeH JTNH3E
MPUBOAUTH  NpUMEpPhl  (HAXOAUTh  HWHPOPMAIMIO O  IpUMEpax)
MPAKTUYECKOTO HCIONB30BaHUA (U3NUYECKUX 3HAHUH B TOBCEAHEBHOM
JKU3HH 7151 oOecrieueHrs: 0€301acHOCTH TP 00pallleHuu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbSI M COOJIOJCHHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie

OCYILECTBIISATh TIOUCK WH(pOpMAMKU (PU3HUECKOTO CONEp)KAHHS B CETH
WHTepHeT, caMocToATeNbHO (HOPMYIIUPYsI TIOUCKOBBIN 3allpoC, HAXOIUTh
IIyTH ONpEAENICHUs IOCTOBEPHOCTH MOITYYEHHON MH(OpPMAaIMU HAa OCHOBE
MMEIOIIUXCS 3HAHUM U JONOJIHUTENBHBIX HCTOUHUKOB

WCIOJIb30BaTh MPH BHITOJHEHUH YYeOHBIX 3aJaHUIl Hay4YHO-TIOMYJIAPHYIO
auTepaTypy  (U3MUYECKOTO COACpXKaHHs, CIPAaBOYHBIE MaTepUAIIbI,
pecypcebl cetr HTepHeT; BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBanus WH(HOPMAIIUY U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
nHGOpPMALMU M3 HECKOJIIBKMX HCTOYHHMKOB (DM3NYECKOIO COJAEpIKaHUs,
yOJUYHO NPECTABIATh PE3YJIbTAThl IPOEKTHOM MU HCCIIEA0BATEIbCKOM
JEATEIIBHOCTH, TPA  3TOM TIPaMOTHO  HCIOJb30BaTh  M3yYEHHBIN
MOHATUMHBIN amnmapar H3y4aeMoro pasjeia (U3MKM U CONPOBOXKAATb
BBICTYIIJICHHE Tpe3eHTauuell ¢ y4éToM OCOOEHHOCTEH aynuTopuu
CBEpPCTHUKOB

MPU  BBITIOJHEHUH YYE€OHBIX IMPOEKTOB W HCCIEAOBAHUN (PUINIECKUX
MPOLIECCOB paclpeenaTh 00s3aHHOCTH B TPYyNIE B COOTBETCTBUU C
MOCTaBJIECHHBIMH 33Ja4aMH, CIECJAUTh 3a BBHIOJTHEHUEM IJIaHA ACHCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OICHUBaThb COOCTBEHHBIM BKJIaJ B
JeSATEIbHOCTh TPYIIIIBI, BBICTPANBaTh KOMMYHHKATUBHOE
B3aUMO/ICICTBHE, TPOSBIISAS TOTOBHOCTD pa3periaTh KOHPIUKTHI
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IIpoBepsiemble 371eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B IIO3HAHWM OKPYXAIOIIEI'O MHMPA

1.1

1.2

1.3

1.4

1.5

®uszuka — Hayka O Inpupoge. SIBineHus HpUPOIBI.
dusnyeckue SBJICHUS: MEXaHUYECKUE, TEIUIOBBIE,
JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE

dusnueckue BeMUUUHBL. M3MepeHune Qu3nuecKux BeIUYMH.
®uznyeckue  IpUOOPHI. [lorpemHoCTs  HM3MEpPEHUM.
MexnyHapoaHasi cCUCTeMa €IMHHULL

EcTecTBeHHOHAy4HBIH METOJl TO3HAHWS: HaOJIOJICHUE,
IIOCTAHOBKA HaquOFO BOHpOC&, BBIIBHXKCHHUE THUIIOTE3,
OKCIEPUMEHT  T0  MPOBEPKE  THIOTE3, OOBSICHECHHE
Ha0II0JaEMOT0 SIBJIEHHUS

Onucanue GpU3NUECKUX SBJICHUI ¢ TOMOLIBIO MOJIEeH

[IpaxkTuyeckue paboTHI:

#H##Par###3MepeHne pacCTOSTHUM.

#HiH#HPar#t#l13mepenne 00bEMa KUIKOCTH U TBEPIOTO Tea.
#H##Par###0OnpenesieHue pa3MepoB MajlbIX Tell.
##tPar##H#l13mMepenne  TeMmieparypsl  IpU  IOMOIIH
AKHMJIKOCTHOTO TEPMOMETpA U AATUMKA TEMIEpaTypbl

INEPBOHAYAJIbHBIE CBEJEHM A O CTPOEHNHN BEIIIECTBA

2.1

2.2

23

24

2.5

2.6

#H##Par###(CTpoeHue BeEIIeCTBAa: aTOMbl M MOJIEKYJbI, HX
pa3mepbl. ONBITHL, J0KA3bIBAIOLIME JIUCKPETHOE CTPOCHUE
BElIeCTBa

#HiHtPar#HH# /|Bnxenne yactuil BemiecTBa. CBsi3b CKOPOCTH
JBIDKCHHS  YacTHIl ¢  TemmepaTypoil. BpoyHoBckoe
nBkeHue, nuddysus

B3anmMopeiicTBrie YacTHI] BENECTBA: IPUTSHKCHUE H
OTTaJIKUBAHUE

#H##Par###ArperaTHple  COCTOSIHUSI BEIIECTBA: CTPOCHUE
ra3oB, JKMIKOCTEM M TBEPABIX (KPUCTAIUIMUECKUX) TEII.
B3anmocBA3p MEXIy CBOWCTBAMHM BEHIECTB B  Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJEKYJISPHBIM
CTpPOEHUEM

Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTuueckue pabOTHI:

##tPar###0O1eHKka IuamMeTpa aToMa METOJOM psloB (c
ucrosb3oBanueM pororpaduii).

HHHPar###ONBITEl 10 HAOJIIOJECHUIO TEIUIOBOTO PACHIHMPEHHS
ra3oB.

HH#HPar###OnpITEI MO OOHApYXKEHHMIO  JEHCTBHA  CHII
MOJIEKYJIIPHOTO TIPUTSKCHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanudeckoe OBHKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE



3.2

3.3

3.4
3.5
3.6

3.7

3.8

3.9

3.10

3.11

3.12

JBHXXCHHUC

#H##Par###CKOpOCTb. Cpennsis CKOpOCTb npu
HEPaBHOMEPHOM JBIKEHHMU. Pacy€ér Iyt u BpeMeHH
JBUKCHHUS

SlBnenne mHepuMH. 3aKOH HMHEpLUMHU. B3aumoneicTBue Ttei
KaK MpUYMHA MU3MEHEHHUS CKOPOCTH NBIKEHHsS Tell. Macca
KaK Mepa MHEpTHOCTH Tella

#HH#HPar### notHocT,  BemecTBa. CBI3b  IJIOTHOCTH C
KOJIMYCCTBOM MO.HGKyJI B CAUHHULIC 06’béMa BCIICCTBaA

Cuita kak XapaKTCPUCTHUKA B3aUMOJACUCTBUS TEIl

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MOMOIUIbIO TUHAMOMETpA

#i#Par###ABnenne TaroteHus u cwia TsokectH. Cuna
TSDKECTH Ha Jpyrux 1aHerax. Bec tena. HesecomocTh

Cuna tpenus. TpeHHe CKOJIbKEHUS U TpeHue nokosi. Tpenue
B IIPUPOJE U TEXHUKE

#iHPar#H###(Cr0)KeHne CUJI, HaIIPABJIEHHBIX 110 OJHOM IPSAMOM.
PaBHOelCcTBYIOIIAS CHIT

[IpakTuueckue padbOTHI:

OmnpezneneHue CKOPOCTH PAaBHOMEPHOTO JABMXKEHM (ILIapHKa
B KHJIKOCTH, MOJEIN DJIEKTPUYECKOTO aBTOMOOWISI M Tak
nanee). OmnpexneneHue cpeAHEd CKOPOCTH  CKOJbKEHHS
Opycka WiIM IIapuKa MO  HAKJIOHHOMW  IIOCKOCTH.
Omnpenenenue  miaoTHOCTH  TBEpAOro  Ttena.  ONBITHI,
JIEMOHCTPHUPYIOIIHE 3aBHCUMOCTh pacTsHKeHUs
(medopmanyu) Npy>KUHBI OT HPUIOKEHHOW cuibl. ONBITH,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKCHHS
OT Beca TeJa ¥ XapakTepa CONMPUKACAIONINXCS TOBEPXHOCTEH

@dusnueckre SBICHUS B NPUPOJAE: NPUMEPHI JBIKECHUS C
Pa3IMYHBIMM CKOPOCTSMHM B JKMBOM M HEXHBOW IPUPOAE,
JEUCTBUE CUJIBI TPEHUSI B IPUPOJE U TEXHUKE

TexHuyeckue yCcTpoicTBa: IMHAMOMETP, MOAIIUITHUKA

JIABJIEHME TBEPJIBIX TEJI, )KMJIKOCTEI 1 TA30B

4.1

4.2

43

4.4

4.5

4.6

HaBnenne TBEpAoro Tena. CrnocoObl yMEHBIICHUS |
YBCIIMUCHUA NABJICHUA

JlaBnenue rasza. 3aBUCHUMOCTb JAaBIEHHs Ta3a oT 00bEMa,
TEMIIEPaTypbl

Hepenatla JaBJICHHUA TBépI[I)IMI/I TCIIaMH, XUJIKOCTAMU U
ra3zamu. 3akoH Ilackans. [THeBMaTHUECKHE MalTMHBI

3aBUCHUMOCTh  JABJICHUSA  JKUAKOCTHU  OT  TIyOWHBL
IM'mapocratuyeckuii mapagokc. CooOMIArONIUECs COCYBI.
['uapaBnuyecKkue MEXaHU3Mbl

Atmochepa 3emnu u armocdepHoe naBiieHue. [IpuunHbI
CYIIECTBOBaHMS BO3AYIIHOW 000mouku 3emun. OnbiT
Toppuyennu. 3aBUCUMOCTH aTMOC(HEPHOTO JaBJICHUS OT
BBICOTBI HaJ] YPOBHEM MOPS

WN3mepenue armocdepHoro paBineHus. llpuGopsr s



4.7
4.8

4.9

4.10

4.11

N3MCPCHUS aTMOC(l)epHOl"O JaBJICHUA

JlelicTBHE KUAKOCTH M ra3a Ha MOTPYyKEHHOE B HHUX TEJO.
BriTankuBaroias (apxuMmeioBa) cuia. 3akoH Apxumeaa

IInaBanue ten. BoznyxomnnaBaHue

[IpaxkTuyeckue paboTHI:

HccnenoBanue 3aBUCUMOCTH Beca Telda B BOAE OT 00bEMa
HNOTPpYXEHHOW B JKUAKOCTh vacTu Tena. OnpeneneHue
BEITAJIKUBAIOIIEH CHJIHL, JEUCTBYIOILIECH Ha TeJIo,
NOTpY:KEHHOE B KUAKOCTh. IIpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOIIEH HA TEJIO B KUIKOCTH,
oT Maccel Tena. OMbITh, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD
BBITAJIKUBAIOLIEH CUJIbI, JEUCTBYIOIIECH HA TEJIO B KUJIKOCTH,
0T 00b&éMa TOrpyX’EHHOW B KHAKOCTh YacTH Tela U OT
IUIOTHOCTH KUAKOCTU. KOHCTpyMpoBaHHME apeomeTpa WIH
KOHCTPYUPOBaHUE JIOJIKH " OIpezicIIEHNE eé
Ipy30I0AbEMHOCTH

Ousnueckue SBICHHUA B MPHPOJIE: BIUSHHE aTMOC(EPHOTO
JIaBJICHUS HA )KMBOI OpraHu3M, IIaBaHUE pbIo

TexHuueckue  ycTpoilcTBa:  COOOIIAIOIIMECS  COCY.BI,
YCTPOMCTBO  BOAOINpPOBOAA,  THAPABIMYECKUA  Ipecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, TIOPIIHEBOH Hacoc,
apeoMmeTp

PABOTA, MOIIHOCTbB, SHEPT' A

5.1
52

53
54

5.5

5.6
5.7

5.8

59

5.10

5.11

Mexannueckas paboTa

Mexanndeckass MOITHOCTh

[TpocTeie MeXaHU3MBI: pbIyar, OJ0K, HAKJIOHHAs TIOCKOCTb.
[IpaBuiio paBHOBECHS pblYara

[IpumeHenue npaBuiia paBHOBECHSI pplyara K 010Ky
«3o050TOe TpaBUIO» MexXaHWKU. Kod(p(uIMeHT MoJIe3HOTO
neiicTBusl MexaHu3MoB. IIpocTeie MexaHU3MbI B OBITY H
TEXHUKE

[ToTenuunanpHas SHEPTUH TeJa, MOJHATOrO HaJl 3eMIIEH
Kunernueckas sHeprus

[lonnass MexaHuWyeckass SHEprus. 3aKOH M3MEHEHHUS W
COXpaHEHUs MEXaHUUECKON SHEPTUU

[IpakTuueckue padbOTHI:

###Par###Onpenenenue  paboOThl  CWIIBI  TPEHHUA  IIPH
PaBHOMEPHOM  JBMXKEHMM Tella 1O TOpPU30OHTAIBHOMN
noBepxHocTU. VccnenoBanue yciioBUid paBHOBECHs pblyara.
H3amepenne KIIJ[ HaknoHHON miiockocTH. M3ydyeHne 3akoHa
COXpaHEHHUs MEXaHUYECKON IHEPTUn

®u3nuecKue SBJIEHUS B IPUPOJIE: PhIUArd B TEJIE YEIOBEKa
TexHuueckue  ycTpoWCTBa:  pblyar, HOABMXKHBIA U
HETOJIBMKHBIA  OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY



Kon
pasaena

8 KVIACC

Kon
IIpoBepsiemble 31eMeHTHI COAEPKAHNUS
3JIeMEHTa
TEITJIOBBIE SABJIEHUA
OCHOBHbBIE  TIOJIOXKEHUS  MOJEKYJISPHO-KMHETHYECKOM
6.1 TEOpPUM CTPOEHUS BellecTBa. Macca M pa3Mepbl MOJIEKYJL.
' OnbIThl,  MOATBEPKAAIONIME  OCHOBHBIE  MOJOKEHHS
MOJIEKYJISIPHOKMHETHYECKON TEOPUHU
6.2 Mogenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUI
' BeniectBa. Kpucrannuueckue u amopdHbie Tena
63 OO0bsicHeHne CBoﬁSTB ra3oB, )XHJAKOCTEH U TBériz[HX TEJ Ha
OCHOBE TMOJIOKEHUM MOJIEKYIIPHOKHHETUIECKON TEOPUH
6.4 CmauuBaHue M KalWUISIPHbIE SIBICHUS
6.5 TernoBoe paclIMpeHne U CoKaTUe
6.6 Temmnepatypa. CBsi3b  TeMmIepaTypbl CO  CKOPOCTBIO
TEIJIOBOT'O JIBMKEHUS YaCTHI]
6.7 Buytpennsst sneprus. CriocoObl M3MEHEHHUS BHYTPEHHEH
' SHEPTUU: TEeIUIoNepeaada U COBEpIICHNE PabOThI
6.8 Buasl Temnmonepenauu: TEIIONPOBOJHOCTb, KOHBEKIUS,
W3JIyYeHUE
6.9 KonnuecTBo TEMnOTHL. Y IeTbHAS TEMIIOEMKOCTh BEIIECTBA
6.10 TenmooOMeH W TEIJIOBOE paBHOBECHE. YpaBHEHHUE
TEIUIOBOTO OanaHca
6.11 [InaBneHne M OTBepAECBaHUME KPUCTAIUIMYECKUX BELIECTB.
) VY enpHas TEIIOTA IJIABICHUSA
[Tapoo6pazoBanue u konaencauus. Vcnapenue. Kunenue.
6.12 VYnaenpHass TemioTta  mapooOpa3oBaHUSA.  3aBUCHUMOCTh
TEMIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS
6.13 BnaxxHocTs Bo3ayxa
6.14 OHeprus TOIIMBA. Y IebHAasl TEMJI0Ta CTOPAHUS
[Ipunnmmner padoTsl TernoBbix asurareneit K11/ termoBoro
6.15 aBurarens. TerioBble IBUTATENM W 3allATAa OKPYKAKOLIEH
cpenbl
6.16 3aKOH COXpPaHEHHs M IPEBPALLICHHS YHEPTUU B TEIUIOBBIX
npoueccax
[IpakTudyeckue paboOTHI:
HHHPar###O0npITeI M0 OOHApPY)XCHHWIO  JACHCTBUSA — CHJI
MOJIEKYJISIPHOTO MPUTSKEHUS.
#H#HPar##H#0OnbITBl 1O  BBIPAIMBAHUIO  KPUCTAIIIOB
IIOBApEHHOM COJIU WM caxapa.
6.17 #HHPar###OnbITE o HaOJIIOJEHUTO TEIJIOBOTO

pacLIMpPEHMs Ta30B, )KUJIKOCTEH U TBEPABIX TEIL.
###Par###OnpenencHie naBleHWsT BO3AyXa B OauioHE
LITpHIIA.

HHHPar##H#ONBITEI,  AEMOHCTPUPYIOIIME  3aBUCHUMOCTH
TaBJICHHUS BO3qyXa OT ero oObEMa M HarpeBaHUS WU



6.18

6.19

OXJIQXKIECHHUSL.
###Par### IpoBepka THUNOTE3bl JMHEWHOW 3aBUCUMOCTH
JUIMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPUYECKOU TpyOKe
OT TeMIIePaTyPHI.

#i#HtPar#H##HaOnmonenne M3MEHEHUs BHYTPEHHEH HSHEPTrUu
TeJa B pe3yJibTaTe TEIIoNnepeladyi U pad0Thl BHEIIHUX CHII.
#i#HtPar#H#t#llccnenoBanue  SIBICHUA  TEIUIOOOMEHA TMpHU
CMEIIMBAaHUK XOJOJIHOU U rOpPSTYEr BOJIBI.
#H#H#Par###Onpenenenue KOJIM4eCcTBa TEIIOTHI,
MOJIy4eHHOTO BOJOW TMpPHU TEIUIOOOMEHE ¢ HarpeThiM
METAJUTHYECKUM ITUITHHAPOM.

H###ParfH##0npenencHue YAEIBHOU TEII0EMKOCTH
BEIIECTBA.

#i##ParfH##lccnenoBanue nporecca HCIapeHuUs.
#H##Par##H#Onpenenenue OTHOCHUTEILHOU BJIQYKHOCTH
BO3/yXa.

#H#Par##H#OnpeneneHne yaelbHON TEIUIOTHl IJIABJICHUS
JbIa.

Odusuyeckue SABICHUS B  TPUPOJE: MOBEPXHOCTHOE
HATSDKEHHWE W KalWwULIpHBIE SBJICHUS B TPUPOJE,
KpUCTaJIIbl B IIpupone, usiydeHue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI, TyMaHa,
HHEs, CHETA.

TexHuueckue  yCTpOMCTBA: KaluUIApbl,  IPUMEpPBI
WCIOJIb30BaHUS KPUCTAJUIOB, JKUAKOCTHBIM TEPMOMETP,
JATYUK TEMIIEPaTyphl, TEPMOC, CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETPBI, MCUXPOMETP, NapoBas TypOWHa, ABUraTellb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

7.5
7.6

7.7

7.8

7.9

SHCKTpI/ISaHI/IH TCII. I[Ba poada 3JICKTPUYICCKUX 3apsa10B

BzanmopeiictBue  3apsokeHHbIX  Ten.  3akoH — Kysona
(3aBHCHMOCTH CHJIbI B3aUMOJEHCTBUS 3apsHKEHHBIX TEI OT
BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXTY TEJIaMH)
DnekTpuyeckoe mnoje. Hampssk€HHOCTh 3IIEKTPUYECKOrO
nosid. [IpuHIUN cyneprno3uuuu EKTpUYECKUX IoJjel (Ha
Ka4eCTBEHHOM YPOBHE)

Hocutenn  snexktpuueckux  3apsgoB.  DJIEMEHTapHBIN
anekTpuyeckuil 3apsa. Crtpoenue artoma. IIpoBogHMKM U
TUDIICKTPUKU

3aKOH COXpaHEHUsI SJIEKTPUUECKOT0 3apsiia
DnexTpudecKui TOK. VYenosus CyLIECTBOBAHUSA
INEKTPUYECKOr0 TOKA. MICTOYHMKHM IOCTOSIHHOTO TOKa
JIeWcTBUS 3JIEKTPUUECKOr0 TOKa (TEIIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKHUM TOK B )KMJIKOCTSIX U ra3ax
Onextpuueckasgs unenb. Cuna  Toka.  DJIEKTPUYECKOE
HaIpsDKEHHE

ConpoTuBiieHUE MPOBOJHUKA. YEIBHOE CONPOTUBIICHUE
BellleCTBa



7.10
7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

3akoH Oma aJid yyacTKa 1enu

ITocnenoBsarensHOE u MapaJuIeIbHOE COC/IMHCHUE
MPOBOJHUKOB

PaboTa 1 MOIIHOCTb 3JEKTPUYECKOTO TOKa. 3aKoH Jxoyis
— Jlenma

ONEeKTpUYECKHe TIeMu W TMOTPEOUTENH IICKTPUICCKOM
sHepruu B ObiTy. KopoTKoe 3aMbikaHue

ITocTossnable MaruuThl. B3aumojeiicTBHE ITOCTOSHHBIX
MAarduTOB

MarautHoe mojie. MarautHoOE T10JIe 3€MITH U €r0 3HAYECHHUE
IUIS )KU3HHU Ha 3eMiie

OnbiT Opcrena. MarHUTHOE TOJE AJIEKTPUUECKOTO TOKA.
[IpuMeHeHue 2IIEKTPOMAarHuTOB B TEXHUKE

JlelicTBUE MarHUTHOrO MOJII Ha IPOBOAHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSIHHOTO TOKa. Mcmosib3oBaHue
JJIEKTPOJBUIaTelel B TEXHHYECKMX YCTPOMCTBAX M Ha
TpaHCIOPTE

OnbiTel Papajes. SIBIeHUE IEKTPOMATHUTHON WHIYKIIUH.
[IpaBuno Jlenna

OnexrporeHepatop. CrocoObl MOMYy4YEHUS SIEKTPUUYECKON
SHEPTUH. DneKTpoCTaHIUU Ha  BO30OHOBISIEMBIX
HCTOYHUKAX SHEPTUH

[IpakTuueckue paboOTHI:

OnbIThl IO HAOJIOACHUIO SJIEKTPU3AIMN TEI WHIYKIHUEH U
MIPH CONMPUKOCHOBEHHH.

HccnenoBanme OeWCTBUS  DIEKTPUYECKOrO  MMOJS  Ha
MIPOBOJAHUKY M TUIIIEKTPUKU.

COopka u mpoBepka pabOTHI AJIEKTPUUECKOW IIETH
IMOCTOSIHHOT'O TOKa.

N3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u peryinpoBaHue HAMPSKSHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4Yepe3
PE3UCTOpP, OT COMPOTUBIICHHS PE3UCTOPA M HAMPSDKEHUS Ha
pe3ucTope.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUIECKOTO
COTIPOTUBIICHUS TPOBOJHUKA OT €ro JJIWHBI, ITUIOMIAIN
MOTIEPEYHOT0 CEUCHUS U MaTepuaa.

[IpoBepka mpaBwia  CIOXKEHUS  HANPSDKCHUH — TIpU
MOCNIEZIOBATEIbHOM ~ COCAMHEHHH  JIBYX  PE3HCTOpOB.
[IpoBepka mpaBuia g CUIBI TOKA MPU MapauieTbHOM
COeIMHEHU U PE3UCTOPOB. OmnpeneneHue paboThI
JJEKTPUYECKOTO  TOKa, HAYIIETO  4Yepe3  PEe3UcCTop.
Omnpenenenue MOILIHOCTH ANEKTPUUYECKOTO TOKa,
BBIJIENIAEMON Ha pe3uctope. VccnenoBaHwe 3aBUCUMOCTH
CWJIBI TOKa, MIYIIETO Yepe3 JIAMIIOUKY, OT HaNpsOKEHHs Ha
Hed. Ompenenenue KIIJ[ narpeBarens. HWccnenoBanue
MarduTHOTO B3aUMOJEHCTBUS IIOCTOSHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO MOJsi MOCTOSHHBIX MAarHUTOB MpPHU
UX OOBEAMHEHUW W pazjaenieHuu. VcciaempoBaHue NeWCTBHS



7.21

7.22

Kon
pasznena

Koz snemenra

3JEKTPUUYECKOTO TOKAa HAa MArHUTHYIO CTpeiKy. OIBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOIECHCTBUS
KaTyIIKH C TOKOM M MarHuTa OT CUJIbl TOKA U HalpaBJICHUS
TOKa B KaTYyUIKC. I/I3yquHe [IGI\/'ICTBI/IH MAar"duTHOIO I10JIs Ha
MPOBOJHUK C TOKOM. KoHCTpyupoBaHue u u3ydeHUE
paboTsl BIIEKTPOABUTATEISA. H3mepenne KITA
3JIEKTPOABUTATEIBHON YCTaHOBKH. OnbIThI o
HCCICA0OBAHUIO SBJICHUA BJIGKT‘pOMaFHI/ITHOﬁ HHAYKIWHA:
WCCIIEOBAaHUE W3MEHEHUN 3HAYeHUs] U HalpaBJICHUS
WHIYKIIMOHHOI'O TOKa

@usnuecKue SABICHUA B IIPUPOJE: ICKTPUUECCKUE SBICHUS
B armocdepe, DIEKTPUUYECTBO KHUBBIX OPraHU3MOB,
MarHuTHoe Tmoie 3eMiH, Jpedd TMOMI0CcoB,  poib
MAarHuTHOTO NOJIS JUIs )KM3HU Ha 3eMiie, MOJISIPHOE CUSIHUE

TexHuueckue yCTpPOMCTBA: AJIEKTPOCKOI, aMIEPMETP,
BOJIBTMETpP, PEOCTaT, CYETUYMK IIEKTPUUYECKOM DHEPIUU,
JNEKTPOOCBETUTENBHBIE puoOpHL, HarpeBaTeNbHbIE
AJIEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
IIPEIOXPAHUTENN,  JJIEKTPOMArHuT,  JJIEKTPOJBUIATEIb
IIOCTOSIHHOT'O TOKA, TEHEpaTOp OCTOSHHOTO TOKA

9 KVIACC

[IpoBepsiemMble 2IEMEHTHI COAEP)KAHUS

MEXAHWYECKUE ABJIEHUA

8.1
8.2
8.3
8.4

8.5
8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

Mexanunueckoe aBmxeHue. MarepuanbHas Touka. Cuctema
oTcuéra

OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS
PaBHOMEpPHOE IPAMOJIIMHEVHOE JBUYKEHUE

###Par###HepaBHOMEpHOE NPSIMOJIMHENHOE JBUKECHUE.
Cpennsis 1M MIHOBEHHass  CKOpOCTb  Tena  IpH
HEpaBHOMEPHOM JIBUKEHUU

VYckopenune. PaBHOYCKOpEHHOE MPSMOJIMHENHOE IBU)KEHHE
#H##Par###CBo0OonHOEe Tafgenue. OnbITe! [ anuies

#H##Par###PaBHOMEpDHOE  JBMIKEHHE TI0  OKPY>KHOCTH.
Ilepuon wm uactota oOpamieHus. JIuHelHass W yrioBas
CKOpOCTH. LIeHTpOCTpEMHUTEIBHOE yCKOPEHUE

ITepsbiii 3akoH HproTOHA

Bropoii 3akon HeroTtona

Tperwnii 3akoH HeroToHa

H#HPar#H##1 [puHIUN cyneprno3ulnuy CUil

Cuia ynpyroctu. 3akoH ['yka

##HPar#H###(Cuita TpeHus: cuila TPEHMs CKOJIBKEHHUS, CHUJIa
TPEHUS MOKOs, IPyTUE BUJIbI TPEHUS

#H##Par###Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS.
YckopeHnne cBOOOIHOTO MaACHHUS



8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23
8.24
8.25
8.26

8.27

8.28

8.29

JBuxenne nnaner Bokpyr Comnnna. IlepBas kocmumueckas
ckopoctb. HeBecomocTh 1 neperpysku

PaBHOBecue MarepuanabHON TOUKH. AOCOIIOTHO TBEpPAOE
TEJIO

#H##Par###PaBHoBecue TBEPIOrO Telna C 3aKPEIUIEHHOU
OCBIO BpaueHus. MomeHT cuiibl. LleHTp TskecTn

Nmnynsc tena. IsMeHeHne nMiyisca. MMiynnbe cuiibt
3aKOH COXpaHEHMsI UMITyJIbCa

#H##HPar###PeakTUBHOE NBIKEHUE

Mexanunueckasi paboTa U MOLTHOCTb

PaGora cun TskecTH, ynpyrocty, tTpeHus. CBsi3b SHEPrHU U
paboThI

HOTGHHI/IaJII:HaSI OHCPIHUid TCJa, IIOAHATOIO Hazjg
MOBEPXHOCTHIO 3eMJIU

[ToTeHumanpHast SHEPTUS CKATON IPYKUHBI

#i#HtPar#H#Kunernueckas SHEprusl. Teopema 0
KUHETUYECKOU SHEPTHU

HHH#Par#H##3aKoH COXpaHEHUSI MEXaHUYECKOU SHEPTUU

[IpakTuueckue pabOTHI:

Omnpenenenue cpeHe CKOPOCTU CKOJIBKEHUSI OpyCcKa WM
JNBUKEHHS] ~ IIapuKa 10  HAaKJIOHHOW  IIOCKOCTH.
OmnpezneneHue YCKOpPEHUs Tela INPH PAaBHOYCKOPECHHOM
JBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BpPEMEHU MPHU
PaBHOYCKOPEHHOM JIBM>KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THIOTE3bI: €CIAM TPH PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HayaJlbHOM CKOPOCTHU IMyTH OTHOCATCA Kak
P HEUETHBIX YHCEN, TO COOTBETCTBYIOIIUE MPOMEXKYTKU
BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS CKOJBKCHHS OT
CHJIBI HOPMAaJIbHOTO JaBJICHHUSL. Omnpenenenue
koopduuuenta  TpeHus  ckoibkeHHs.  OmnpeneneHue
KECTKOCTU MpPY>KUHBL. OrmpeneneHre padoThl CUIIbI TPEHUS
Ipy PaBHOMEPHOM JBMKCHHH TeJla MO TOPU30HTAILHOM
noBepxHocTu. Onpenenenue paboThl CHIIbI YIIPYTOCTH MPH
noasEMe Trpy3a C HCMOJIB30BAHHMEM HEMOABIKHOTO H
[MOABMKHOTO OJIOKOB

Ousnyeckue SBICHHUS B NPUPOJE: NPUIUBBI U OTIIUBBI,
neukeHne TutaHeT CONHEYHON CHUCTEMBI, PEaKTUBHOE
JIBUKEHHE KUBBIX OPraHU3MOB

TexHnueckue YCTpOMCTBA: CIIUIOMETD, JAaTYUKHA
MOJIO’KEHUSI, PACCTOSIHUS U YCKOPEHUSI, PAKEeThI

MEXAHNWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

9.2

KonebarenbHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHUKU
KoJIeOaHUH: TIEpHOJI, YaCTOTA, aMILUTHTYAa
MaremMaTudecKuil U NPYKUHHBINA MasTHUKU. [IpeBpamienue
SHEPIrUU IpU K0JeOaTEIbHOM ABHKEHUH



10

11

93

94

9.5
9.6

9.7

9.8

9.9

3aryxawomue konebaHus. BpIHyXIeHHbIE KoeOaHUS.
Pe3onanc

Mexannueckre BoOdHBL. CBOMCTBA MEXAHMYECKHX BOJIH.
[IpogonbHBIE W mMONEpEeYHbIE BOJHBI. JlIMHA BOJIHBI M
CKOpPOCTb €€ pacmnpocTpaHeHus. MexaHuuecKue BOJIHBI B
TBEPAOM TeJie, CEICMUYECKHE BOJTHBI

3ByK. ['poMKOCTH 1 BbICOTA 3ByKa. OTpakeHHUE 3ByKa
NHudpa3Byk u yIbpTpa3Byk

[IpakTuueckue padbOTHI:

Onpenenenne  4acTOTHI n nepuoAa  KosneOaHUit
MaTeMaTUYEeCKOr0 MasTHHKA.

Omnpenenenue 4acTOThI M TIepruoia KoJeOaHul Mpy>KUHHOTO
MasTHHUKA

HccnenoBanne  3aBUCUMOCTH  TepHofa  KoJeOaHMiA
MOJABEIICHHOTO K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanne  3aBUCUMOCTH  TepHofa  KoJeOaHMiA
NPY>KUHHOTO MasiTHUKa OT Maccel rpy3a. lIpoBepka
HE3aBHCUMOCTH NIepUo/a KoieOaHuil rpy3a, MOABEIICHHOTO
K HUTH, OT MacChl TIpy3a H IKECTKOCTH TPY>KUHBIL.
H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS

®usnueckue SBICHHUS B NPHUPOAE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEUCMHYECKHE BOJIHBI,
IlyHaMH, 3XO0

TexHuueckue  yCTpPOWMCTBA:  DXOJOT, HCIOJIb30BAHUE
yJIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DNEKTPOMAarHUTHOE TMOJ€. JIEKTPOMATHUTHBIE BOJIHBI.
CBolCTBa 2JICKTPOMAarHuTHBIX BOJTH

10.2 [IIkana 371€eKTPOMarHUTHBIX BOJH

103 DneKkTpoMarHuTHasi mnpupoaa cBeta. CKOpOCTh CBeETa.
BoxHoBbie cBOMCTBA CBETA
[IpakTuueckue pabOTHI:

104 N3yyeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOILBIO
MOOMIIBHOTO TenedhoHa
dusnyueckue SABICHUS B IPUPOJIC: OMOJIOTHIECKOE ICHCTBUE

10.5 BUAMMOTO,  yJIbTPa(UOIETOBOTO M  PEHTTEHOBCKOTO
W3JTYy4YECHU I

10.6 Texuuueckue YCTpOICTBA: § HCTOJIb30BAHUE
AJIIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlyueBas monenb cBera. IcTOUHMKM CBeTa

11.2 [IpsiMonuHEeTHOE paclipoCTpaHEHHE CBETA

113 Otpaxenne cBeta. [lnockoe 3epkasio. 3aKOH OTpa)XKEHUS
CBeTa

11.4 [Ipenomnenne ceera. 3akoH mpenomieHus ceta. [lomHoe

11.5

BHYTpPEHHEE OTPaXEHUE CBETA
JIunza. Xop yyei B JIMH3E
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11.6

OnTHyeckass cucTeMa Q)OToannapaTa, MHUKPOCKOIIa U
TCIICCKOIIa

I'maz kak onrtuyeckas cucrema. bimsopykocts U

11.7
JAJIbHO30PKOCTh

11.8 Paznoxenue Oenmoro cBera B crnekTp. OmbiTel HbroTOHA.
CrnosxeHue CeKTpajbHBIX IIBETOB. Jlucnepcus ceeTa
[IpaxkTuyeckue paboOTHI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yIJla OTPaKCHUS
CBETOBOTI'O JIyya OT YIJa NaJeHMUs.
#H##Par###113yuenue XapaKTEPUCTUK HN300paKCHHS
IpeaMeTa B INIOCKOM 3€pKalle.
#i#HtPar#H#llccnenoBanue 3aBUCHMOCTH yIJla IPEIOMIICHUS
CBETOBOIO Jy4ya OT yIjla NaJEHUs Ha IPAHULE «BO3IyX —

11.9 CTEKIIO».
##tPar#Ht#lonyyenne  u300pakeHU ¢ TIOMOIIBIO
CcOOMpArOIIE TUH3HI.
###HPar###Onpenenenue  (QOKyCHOrO  pacCTOSHUS U
ONTUYECKOM CUJIBI COOMpArOIei TUH3BI.
HH#HPar###ONBITHI 110 Pa3/I0KEHUIO 0€JI0ro CBeTa B CIIEKTP.
H#HPar#H###ONbITHl IO BOCIPHUATHIO I[BETA MPEIMETOB INPHU
UX HaOJIOIEHUU Yepe3 BETOBbIC (DUIBTPHI
®usnyeckue sBICHUS B npupone: 3arMeHus ConHoa u

11.10 JlyHsl, 11BETa TEJ, ONTUYECKUE SIBJICHUS B aTMocdepe (IBeT
Heba, pedpakius, paxyra, MUPax)

11.11 TexHuueckue ycTpoicTBa: OYKH, NMEPHUCKOI, (oToanmapar,
ONTUYECKUE CBETOBO/IbI

KBAHTOBBIE ABJIEHUA

1.1 OnbiTel  Pesepdopna wu r1utaHeTapHass MOJENb aToOMa.
Mogens aroma bopa

122 Ucnyckanue u morviomeHue cBeTa aToMoM. KBaHTBHI
JIuHeiuaTele CIEKTPHI

12.3 PaguoaktuBHOCTh. Anb(a, OeTa- u raMMa-u3IydeHHs

10.4 Crpoenne atomHoro snpa. HykioHHas mMonenb aToOMHOTO
anpa. N3oTonsl

125 PannoaktuBHbele npeBpameHud. Ilepuon mnomypacnana
ATOMHBIX SI7EP

12.6 SlnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U
MaccoOBOI'0 YHCEI

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

12.8 Peakuyu cunTe3a m neneHus sanpep. MctouHukn sHepruum
CounHna 1 3B€31

12.9 Snepnas _ OHEpreTHKa. JeiictBue  paaMOaKTHBHBIX
W3JIyYEHUH HA )KUBbIE OPraHU3MbI
[TpakTnyeckue paboOTHI:
HabGmionenne CIIOMIHBIX M JIMHEMYaTBIX  CIIEKTPOB

12.10 U3ITy4YEHHUS.

HccnenoBanue TPEeKOB: U3MEPEHHE SHEPTUU YACTHUIIBI 110
TOpPMO3HOMY Iy TH (110 hoToTrpadusim).



12.11

12.12

N3mepenue paanoakTuBHOro hoHa

®u3nyeckue  SABJICHUS B MOPUPOJE:  E€CTECTBEHHBIN
pPaZMOaKTUBHBIA (OH, KOCMHUYECKHUE JIyYd, PAJUOAKTUBHOE
U3ITy4yeHue MIPUPOIHBIX MUHEPAJIOB, neicTBue
PaaOAKTUBHBIX U3IyUYCHUN HAa OPraHU3M YelIOBEKa

TexHuueckue yCTpoucTBa: CIIEKTPOCKOII, WHIUBUAY aJIbHbIN
JIO3UMETP, Kamepa Bunbcona



ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJBbHON ITPOI'PAMMBI OCHOBHOT'O
OBLIEI'O OBPA30BAHUA

Kox
NMpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBOEHHMSI OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOIO
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKKU B HAYYHOU KapTUHE MHPa; CHOPMUPOBAHHOCTD

0a30BbIX NPEICTABICHUNA O 3aKOHOMEPHOH CBSI3M W TI03HABaEMOCTH
SBJIEHUN  TPHUPOABI, O  pPOJM  JKCOEpUMEHTa B  (uU3HKE, O
cucreMooOpa3yomeil poian (U3MKA B Pa3BUTHH E€CTECTBEHHBIX HAyK,
TEXHUKH W TEXHOJOTUH, 00 3BOJIONUU (PU3NUECKUX 3HAHUI U UX POJU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHE MHpPA, O BKJIAJE POCCUHUCKUX U
3apyOe)KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBICHEHHE MPOIIECCOB
OKpY KaroIlero Mupa, pa3BUTUE TEXHUKU U TEXHOJIOTUH

3HaHUA O BHUJAX MaTepUH (BEIIECTBO M TOJE), O ABMKCHHUU KaK CIocooOe
CYILLIECTBOBaHHSI MaTepuu, 00 aTOMHO-MOJIEKYJSIPHOM TEOPUU CTPOEHUs
BEIECTBA, O (PU3UYECKOW CYIIHOCTH SIBICHHUN MPUPOABI (MEXaHUUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHE Pa3InyaTh SIBICHUS
M0 ONHCAHMIO WX XapaKTePHBIX CBOHCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONIMX JaHHOE (PU3MYECKOoe SBJICHHE; YMEHHE Paclo3HaBaTh
MPOSIBIICHUE W3YYCHHBIX (PU3UYECKUX SBJICHUH B OKpYKAIOMIEM MHPE,
BBIJIEIISISI X CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)

BJ'I&I[GHI/IG OCHOBaMH TMOHSITUHHOI'O amnmnapara 1 CHUMBOJIMYCCKOI'O S3bIKa
(I)I/I?»I/IKI/I U HCIOJB30BAHUC HUX I PCHICHUA y‘IC6HBIX 3aa4; YMCHUC
XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/I‘I€CKI/I€ SABJICHUSA W MPOLCCCHI,
HCIIOJIb3Y S (I)YHZ[aMeHTaHBHBIe 1 OMIIMPHUYICCKUC 3aKOHBI

YMeHue onmuchiBaTh M3yYEHHBIE CBOMCTBA Teln U (PU3UYECKHE SIBICHUS,
WCTIOJB3Y S (PU3MUECKHUE BETUIHHBI

Brnanenue ocHOBaMH METOJIOB HayYHOTO MO3HAHUSA C YUETOM COOIIOICHUS
npaBuj1 6€30MacHOTO TpyAa: HaOMoAeHHEe PU3UUECKUX SBJICHHM:

YMEHHE CaMOCTOSITEIbHO COOHMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY W3
JaHHOTO Habopa 00OPYyIOBaHMS 110 MHCTPYKIIMH, ONMKUCHIBATH XOJ OIMbITA U
3aIHCHIBAThH €T0 PE3YNIbTAThI, (DOPMYITHPOBATH BHIBOIBL;

IpOBEJCHNE NPSIMBIX M KOCBEHHBIX H3MEpEHUN (PU3MUECKUX BEITUYMH:
yMEHHE  IUIAaHUPOBATh  W3MEPEHUs,  CaMOCTOATEIbHO  COOMpATh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY MO HMHCTPYKIIMH, BBIYUCISTH 3HAYCHHE
BEITMYMHBI U aHAJIM3UPOBATH MOJyYEHHBIE PE3YJIbTAThl C YIETOM 3aIaHHOM
MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;

IpoBe/IeHUE HECIIO’KHBIX IKCIIEPUMEHTATBHBIX UCCJICIOBaHU;
CaMOCTOSITENIbHO COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY U MPOBOJUTH
WCCIIeIOBAaHUE 110 WHCTPYKIUH, MPEACTABIATh MOTYYEHHBIE 3aBHCHUMOCTH
(bU3MYeCKUX BENWMYMH B BHAE TaOnMuI ©W TpaduKOB, YYHUTHIBATH
MOTPEIIHOCTH, JENIaTh BBIBOJBI IO PE3YIHTaTaM UCCIICIOBAHHUS

[ToHnMaHMe XapaKTEpHBIX CBOMCTB (PU3MUECKUX MoJeNel (MaTepuanbHas
TOUYKa, abCONIOTHO TBEPAOE TENO, MOJEIH CTPOCHHS ra3oB, KUAKOCTEH U
TBEPABIX Tell, IJIaHETapHasi MOJENb aToMa, HyKJIOHHAs MOJENIb aTOMHOTO
sJipa) ¥ YMEHUE MIPUMEHATD UX I OOBSICHEHUST (PU3UICCKUX TIPOIIECCOB

YMeHnue o0bACHATh PU3NUYECKUE MPOLIECCH] U CBOMCTBA TEJI, B TOM YHUCIIE U
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B KOHTEKCT€ CHUTyallUd MpPaKTUKO-OPHUEHTUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBIABIISATh IPUYUHHO-CICACTBEHHbIE CBS3M M  CTPOUTH
OOBSICHEHHE C OINOpOM Ha M3y4YEHHbIE CBOMCTBAa (PU3MUYECKUX SBICHHA,
¢du3nvecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJICITH

YMenue pemiath pacuéTHbie 3a1a4u (Ha 06a3e 2 — 3 ypaBHEHHI), UCTIONB3Y S

3aKOHBI U (POPMYJIBL, CBsA3bIBaONINE (U3NYECKHE BEIUUMHBI, B YACTHOCTH,
3alMChIBATh KPAaTKOE YCJIOBHE 3a/layM, BBIABISATH HEJOCTAIONINE JaHHEIC,
BBIOMpATh 3aKOHBI © (OPMYJIBI, HEOOXOAMMBIE Il €€ pEIIeHHS,
WCIIOJIb30BaTh CIPABOYHBIC JaHHBIC, TMPOBOJIUTH PACUYETHl M OIICHUBATH
PEATUCTUYHOCTh MOJYUYEHHOTO 3HAYCHHsI (PU3NYECKON BEIMYUHBI; YMEHHE
OTPEACNATh Pa3MEPHOCTh (U3NYECKOW BEIMYMHBI, TOTYYEHHOW TIpHU
pELIeHUH 3a/1a4uu

YMeHue xapakTepu30BaTh MPUHLIMIBI IEUCTBUS TEXHUYECKUX YCTPOMCTB,
B TOM YHCJIE OBITOBBIX NMPUOOPOB, M MPOMBIIUICHHBIX TEXHOJOTHYECKUX
MPOLIECCOB 0 WX OMHCAHUIO, UCTIOJIB3YS 3HAHMS O CBOMCTBaX (U3NYECKUX
SBJICHUI U HEOOXOJUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH

YMeHue UCnonb30BaTh 3HAHUA O (PU3MUYECKUX SBJICHUSAX B MOBCETHEBHOMN
KHU3HH NIl oOecriedeHns Oe30MacHOCTH TMpH OOpalieHUuH C OBITOBBIMHU
npubopaMH MW TEXHUYECKUMHU YCTPOMCTBaMH, COXPAHCHHUS 30POBbS U
COOITIOJICHUST HOPM HKOJIOTHYECKOTO TIOBEICHUS B OKpY’KaIOUIeH cpene;
MOHUMAaHKE HEOOXOJUMOCTH TIPUMECHEHHUS JOCTH)KCHUH (GU3UKU U
TEXHOJIOTHH [T PAallMOHAIBHOTO MPUPOIOTIONH30BAHUS

OnbIT  moucka, mpeoOpa3oBaHUS W MPEACTAaBICHHS HH(DOpMAIUH
(U3MYECKOro  coAepkKaHWs € MCIOJb30BaHMEM  MH(DOPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH; yMEHHE OLIEHUBATh JOCTOBEPHOCTH
MOJyYeHHOH uHpopMalMM Ha OCHOBE HMEIOIIMXCS 3HAHUU U
JIOTIOJTHUTEIbHBIX HMCTOYHUKOB; YMEHHE HCIIONb30BaTh MPHU BbIIOIHEHUU
yU4eOHBIX 3aJaHUil Hay4YHO-TIOMYJIIPHYIO JIUTepaTtypy (uznyeckoro
CoOJIepKaHusl, CIPaBOYHbIE MaTEpUabl, pecypchl ceTh MHTepHeT; Bianenue
0a30BbIMHM HaBBIKAMHU NpeoOpa3zoBaHUs MH(YOPMALUMU U3 OJHOW 3HAKOBOM
CUCTEMBl B JIpYTyl0; YMEHHME CO3/1aBaTh COOCTBEHHbIE NUCbMEHHbBIE U
YCTHBIE COOOIIEHNSI HA OCHOBE MH(OPMAIIMH U3 HECKOJIBKUX UCTOUHUKOB



INHEPEYEHbB 2JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA OI'D ITO

PU3UKE

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsieMblii 3JIeMEHT COACPKAHUS
MEXAHUWYECKUE ABJIEHUA

Mexanuueckoe  ABwkeHue.  MarepuanpHas — Touka. Cuctema  oTcuéra.
OTHOCHUTENBHOCTD IBUKEHUS

PaBHOMepHOe M HepaBHOMepHOe aBmkeHue. CpenHsst ckopocth. Dopmyrna s
BBIYUCIICHUSI CpeiHel cKkopocTH: vV = S/t

PaBHOMepHOE MNpSIMOJIMHEHHOE [BH)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEWHOIO JIBUKECHHUS:

x(f)=x,+vt
['paduku 3aBUCUMOCTH OT BpPEMEHH JUIsl TIPOCKIIMH CKOPOCTH, IPOCKIIUU
nepeMeLIeHus, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM IPSIMOJIMHEWHOM JBUKEHUU

3aBUCUMOCTh KOOpDAMHATBI Tejla OT BPEMEHH B Cly4ae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWMHOTO IBUKEHHUS:

S =v, #f+a,*

t3| "ta

@opmyabl JUIsl NPOEKIMHM IEPEMELIEHUs, MPOEKIUN CKOPOCTH U TNPOEKIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSAMOJINHENHOM JABUKEHUU:

rl
x E ’
.lf‘

5. (D =yy, - t+a

Uy ()= Upy T,

a (f) =canst,

Uy, — Uy, =2a,5,
['padmkn 3aBUCUMOCTH OT BPEMEHH s MPOCKIMH YCKOPEHHs, MPOCKIIUU
CKOPOCTH, TIPOCKIUM IIEPEMEIICHUs, KOOPAMHATBEI IIPM PABHOYCKOPECHHOM
HpHMOHHHCﬁHOM JABHKCHHUHA

CBoOognoe maneHue. PopMyIbl, OMHMCHIBAIOIINE CBOOOJHOE IMaJICHUE Tejia IO
BEPTUKAIIU (ABUKEHUE TeJla BHU3 WIM BBEPX OTHOCHUTEJILHO MOBEPXHOCTH 3E€MIIN).
['paduku 3aBHCHMOCTH OT BpEMEHH [JIsi TPOCKIMH YCKOPEHHS, MPOCKIIUU
CKOPOCTH M KOOPJUHATHI IPU CBOOOTHOM MAJCHHUU TEJA M0 BEPTUKAIN

CKopocTh pPaBHOMEPHOTO JIBIDKEHHS Tella IO OKpPYXHOCTH. HampaBnenue
CKOpOCTH.
@opMysna i BBIYMCICHHUS CKOPOCTH 4Yepe3 paguyC OKPYKHOCTH U IEPUOJI
oOparreHus:

2nR

T

LentpoctpemurenbHoe  yckopeHue. HampaBieHue  LEHTPOCTPEMUTENHHOTO
yckopenus. @opmyra 1715 BBIYUCICHUS yCKOPEHUSI:




1.7

1.8
1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

dopmyiia, CBSI3BIBAIONIAS IEPUOJT U YACTOTY OOpAIICHUS:

vl
T

Macca. II1oTHOCTE BellecTBa. cDOpMy.]'IEI JJI BBIYUCJIICHUSA IINIOTHOCTH

_m
V

Cuia — BekTopHas ¢puzndeckas BennauHa. CI0KeHne CHll
SBnenune nnepuuu. [lepserit 3akon HeroToHa
Bropoii 3akon HeroTona:
F=m-a
CoHarpaBleHHOCTh BEKTOpA YCKOPEHHUs Tela U BEKTOpa CUJIbI, ACHCTBYIONIEH Ha
TEJI0
Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:

Fyy=-F,

TpeHI/IC IMOKOA U TPCHHUC CKOJILKCHHA. (I)opMyna AJI1 BBIYUCIICHUS MOAYJIA CHUJIbI
TPEHUA CKOJIBXKCHUSA:

Frpzp-;"-f

Hedopmanus Ttena. Ympyrue u Heynpyrue gepopMmanuu. 3aKOH YHpPYyToif
nedopmanuu (3akoH ['yka):

F=Ik-Al

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

my -,
F=Gg.—1 _2

R
Cuia TsbKecTd. Y CKOpeHHe CBOOOTHOTO TaACHHUS.

dopmya A BBIYMCICHUS CHIIBI TSHKECTH BOIM3H moBepxHocTH 3emin: F = mg.
JBmwxenue mnanet Bokpyr Connna. [lepsas kocMuueckasi ckopocts. HeBecomocTh
U TIEpPEerpy3Ku

Nmmynbe Tena — BekTopHast Gu3nyecKas BeIHInHA.
p=mi
HNmnynsc cucremsl Tell. U3MeHnenne umiyibca. IMmynbe CHibl

3aKoH COXpPAaHCHUSA UMITYJIbCa IJIA 3aMKHYTOI\/JI CHUCTEMBI TCJI:

p=myUy +m,U, =const



1.17

1.18

1.19

1.20

1.21

1.22

PeaxkTuBHOE NBUKEHNE
Mexannueckas pabota. @opmyna Asisi BBIYUCICHUS paOOThI CHJIBL:

A=Fscosc
MexaHn4yecKasi MOIITHOCTh:

nv=24
I

Kunetnueckas u NOTCHIUAJIbHAs SHCPIrUs. (DopMyJIa JJIs1 BBIYHUCIICHUA
KMHETUYECKON YHEPTHM:

H!U‘E
B

TeopeMa 0 KHHETUYECKOH OHCPI'UH. (DOpMy'J'Ia JJIs1 BBIYHMCIICHHA HOTCHHH&HBHOﬁ

OHCPIuM TCjIa, HIOAHATOIO

HaJI 3eMIEH:

E,= mgh

Mexannueckas OHEPIui:
E=E;+E,

3aKOH COXpaHEHUsI MEXaHWYECKOM sHeprun. opMyiia JiJisl 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: £ = const.
[IpeBpamieHue MexaHU4ECKOM SHEPTUU IIPU HAIMYUU CUIIBI TPEHHUS.

[IpocTbie MexaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Peruar. Momenrt cuinel: M - Fl.
VYcnoBue paBHOBECUS pblyara:

M +M,+..=0
[MoxBwxHbIM 1 HenoABWKHBINA 0s10ku. KITJ] mpocThIX MEXaHU3MOB,
n= A‘]:[ME:‘&EE.E

A‘S&IIZ&‘IH

[aBienue TBEpIOTO TEIA.
®opmyra a5 BBIYUCICHUS 1aBICHUs TBEPIOTO Tena:
F
P==-
JlaBnenue raza. ATMocdepHoe TaBieHHUE.
I'mppocraTndeckoe naBieHUE BHYTPU KUAKOCTH.
dopmya s BBIYUCICHMS TABICHNS BHYTPH KUIKOCTH:

p=pgh+p_,

3axoH [lackans. 'mapaBaudeckuii npecc



1.23

1.24

1.25
1.26

1.27

1.28

1.29

1.30

1.31

3akoH Apxumena. Popmyna Uil ONPEAETICHUS  BbITAJKUBAIOIIEH  CHIIBIL,
JIEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh HIIM ras:

F_:'-_I;TL. = ng

Ycnosue ninaBauus Tena. [InaBanme CYJO0B 1 BO3YyXOIUIaBAHUC

Mexanuueckue konebaHus. AMIUIMTY /A, IEPUOJ U YacToTa Kojebanuil. dopmyia,
CBSI3BIBAIOINAS YACTOTY U MEPHO]] KoJIeOaHuit:

MaremaTuyeckuii W TOPYKUHHBIA MasTHUKU. [IpeBpaiieHue »sHepruu mnpu
K0JIe0aTEIIPHOM JIBHIKCHUU

3aryxatomue Konebanus. Beinyxaennsie konebanus. Pezonanc

Mexannueckue BoJHBL. [IponosibHBIE M MONEpedHble BOJIHBL JlJIMHA BOJHBI U
CKOpPOCTb pacnpOCTPAHEHUS BOJHBI:

L=v-T

3ByK. ']poMKOCTB ¥ BbICOTa 3ByKa. OTpakeHHe 3ByKOBOM BOJIHBI Ha TPaHUIIE IBYX
cpen. Uudpas3Byk u ybpTpasByk

Ilpakmuuecxue pabomol

N3mepenne cpegHedl IUIOTHOCTH BEILECTBA; APXUMEIOBOM CHIIBL, KECTKOCTU
NpYXUHBL;, KOd((HUIIMEHTa TPEHUS CKOJBKCHHS, Pa0OTHI CHIIBI TPEHUS, CHIIBI
YOPYTOCTH; CpeaHEHl CKOPOCTH [BIKEHUS OpycKa MO HAKIOHHOW IUTOCKOCTH;
YCKOpeHUs1 OpycKa Py JBMKEHUU MO HAKJIOHHOM MIIOCKOCTH; YacTOTHI U TIEPHO/Ia
KoJe0aHUN MaTeMaTH4YeCcKOoro MasTHHKA; YacTOThl M TepuoAa KoseOaHui
MPY>KUHHOTO MasiTHUKA,; MOMEHTA CHJIbI, JIEUCTBYIOMIETO Ha phluar; paboThl CHIIBI
YOPYTOCTH MpHU MOABEME TPy3a C TMOMOIIBIO HEMOABUKHOTO OJI0Ka; pabOThl CHUJIBI
YIOPYTOCTH MPHU MOABEME Tpy3a C TOMOIIBIO MOABUKHOTO OJI0KA.

HccnenoBaHue 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00bEMA MOTPYKEHHOW YacTU
TeJIa ¥ OT TNIOTHOCTH JKUJIKOCTH;, HE3aBUCHMOCTH BBITATKHUBAIOIIECH CHJIBI OT MAacCCHI
T€Ja; CHUJIbI TPEHHUS! CKOJBXEHHUS OT CHJIbl HOPMAJIBHOI'O JABJIEHUS U OT poJaa
MMOBEPXHOCTH; CHWJIBI YIOPYTOCTH, BO3HUKAIOIIEH B TIPYKUHE, OT CTENEHHU
nedopMaluu MPY>KUHBL, YCKOpPEHHsT Opycka OT YIJla HakjJIOHA HaIlpaBIISIONICH;
nepuona (4acToThl) KOJIEOAHMM HHUTSHOTO MasTHUKA OT JJIMHBI HHUTH, TIEpPHOJA
KoJe0aHUN MPYXKMHHOTO MasTHHKAa OT MAacChl TIpy3a U KECTKOCTU NPy KHUHBI;
HCCJIeI0OBaHNE HE3aBUCUMOCTH TEepUoaa KoJeOaHUl HUTSHOTO MasgsTHUKA OT MacChl
rpy3a. [IpoBepka ycioBHsl paBHOBECHUS pblyara

Qusuueckue aeieHuss 8 npupooe: TIPUMEPHI IBUKEHUS C PA3IMYHBIMH CKOPOCTAMU
B )KMBOM M HEXUBOM NPHUPOJE, ACUCTBUE CWIBI TPEHUS B IPUPOAEC U TEXHHKE,
IPWIUBBl MU OTJIUBBI, JBWKeHUE IUIaHET COJHEYHOM CHUCTEMBI, PEaKTUBHOE
JBUKEHHE KUBBIX OPraHU3MOB, pblUark B TeJle YEJIOBEKA, BIUSHUE aTMOCHEPHOTO
JIaBJICHUS] Ha >KUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUATHE 3BYKOB KMBOTHBIMH,
3eMJIETPSACEHHE, CEUCMUYECKUE BOJIHBI, IyHAMH, 9XO

TexHuueckue ycmpoticmea: CHUUJOMETp, JAaTYUKU TIOJIOKEHUS, PACCTOSIHUS W
YCKOPEHUs, JAWHAMOMETp, TMOJIIUIHUKYA, pPAaKeThl, pbluar, MOABWXKHBIM U
HETOJIBYKHBIA OJIOKM, HAKJIOHHASl TUIOCKOCTh, IMPOCThIE MEXAHW3MBI B OBITY,
COOOIIaoIIMecss COCYlbl, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHM Tmpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, IMOPUIHEBOM HACOC, apeoMeTp, IXOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
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TEIUVIOBBIE ABJIEHUA

OCHOBHBIE TOJIOKEHHS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOCHUS BEILECTBA.
Mopnenun  TBEpAOro, KUAKOTO U ra3o00pa3HOrO0  COCTOSHUM — BEIIECTBA.
Kpucrannuueckue 1 amop¢Hble Tena

JIBrmxenue yactul BeniecTBa. CBA3b CKOPOCTH ABMKEHUS YaCTHI] C TEMIIEPATYPOIl.
BpoyHoBckoe nBmkeHue, quddysus

CMaunBaHue u KalmWJIISAPHBIC ABJICHHUA
TennoBoe pacIMpeHNE U CKaTUE
TemnoBoe paBHOBecHE

Buytpennsist sHeprus. PaGora u Temomepenaya Kak CHOCOOBI H3MEHEHHS
BHYTPEHHEH SHEPTrUn

BI/II[I)I Tennonepez[aqpl: TGHJ'IOHPOBOZIHOCTB, KOHBCKIIUA, I/I3J'Iy‘-IeHI/IC
HarpeBanue n oxnaxaenue ten. KoauyecTBo TEIOTH. Y AeibHas TEIIOEMKOCTD:

O=cm|t,-1,)

3aKOH COXpaHEHMs] SHEPTrUU B TEIUIOBBIX IMpolieccax. YpaBHEHHE TEIUIOBOTO
Oamnanca:

Q1 _Qg +...=0

Wcnapenne u KoHaeHcauus. VI3MeHeHHe BHYTPEHHEW OSHEpPruM B Ipolecce
WUCTIApEHUsI W KOHJAeHcauuu. KuneHwe KUIAKOCTH. YIenbHas  TeIUioTa
napoobpazoBanusi: L = O/m

BnaxnocTp BO3ayXxa

[InaBnenue n kpucramnusanus. MI3MeHeHHe BHYTpEHHEH SHEPIUM NP ILJIABICHUU
Y KPUCTAJUIM3ALMH. Y AeJIbHAS TEIUIOTA MIJIaBJICHHUS:
=
m

BHyTpeHHss sHEprus cropaHus TOILIUBA. Y IelIbHAs TEIUIOTA CTOPAHMS TOIUIMBA: ¢

=0/m

[pununs! padoTs! TemoBbix apurateneil. KI1/1 rerioBoro apuratens

Ipaxmuueckue pabomol

M3Mmepenue yIenbHOM TEIUIOEMKOCTH METAJIMYECKOr0 LMIWHAPA; KOJIMYECTBA
TEIUIOTHI, MOJIyY€HHOTO BOJIOW KOMHATHOM TeMmepaTypbl (PUKCUPOBAHHON Macchl,
B KOTOPYIO ONYILIEH HAarpeTbli IWIMHIP; KOJIMYECTBA TEIUIOTHI, OTAAHHOIO
HarpeTbiM LUIUHAPOM, IIOCIIE OIyCKaHUs €ro B BOAY KOMHATHOW TEMIIEpaTyphl;
OTHOCHUTEJIBHOM BJIQXHOCTH BO3[yXa; YACIBHOW TEIUIOTHI IUIABICHHS JIbJA.
HccnenoBanue U3MEHEHMs TEMIIEPAaTypbl BOABI IIPU  Pa3JIMYHBIX YCIIOBUSAX;
SBJICHUS TEIUIOOOMEHA NpPU CMEIIMBAHUM XOJOJHOM M ropsyei BOJBI; Ipolecca
UCIIapEHUs

Qusuueckue sAeieHUs 6 npupooe: TIOBEPXHOCTHOE HATSDKEHUE U KalWUIApHBIE
ABJIEHUS B MpPHUPOJAE, KpHUCTaUIbl B mIpupone, uzinydeHue CoiiHLA, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHEs, CHera
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Texnuueckue ycmpoiuicmea: KalWLISAPbl, IPUMEPHl HCIOJIb30BAaHUS KPUCTAIJIOB,
KUAKOCTHBIM TEPMOMETP, AATYUMK TEMIEPATYpPBI, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, THTPOMETpPHI, IICUXPOMETp, MapoBas TypOuHa, ABHraTelb BHYTPEHHETO
CrOpaHHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA
Onexrpuzanys Ten. J[Ba BUAa IEKTPUUECKUX 3apsiIOB
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI dJIEKTPUUECKOT0 3apsiia

Onexkrpuueckoe nosne. Hanpsok€HHOCTh  anexTpuueckoro nosd. [IpuHnun
CYNEPIO3ULINH NIEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu osnextpuueckux 3apsanoB. JlelicTBUE SJIEKTPUYECKOrO TOJS  Ha
anexkTpudeckue 3apsiabl. [[pOBOTHUKY U TUINIEKTPUKH

[TocTostHHBIN 3neKTpUUEeCKUi TOK. JlelcTBUS 3nekTpuyeckoro Toka. Cuia ToOKa.
Hanpsxenue.
I=q/t, U=A4/4

DJEeKTPUYECKOE COMPOTUBIICHHE. Y IETTbHOE HIEKTPUIECKOE CONPOTUBIICHHE!
R =pl/S

3akon Oma jy1s ygacTka anekrpudeckout nenu: / = U/R

HOCHGI[OB&TGHI:HOC COCAMHCHUC ITPOBOJHUKOB!

I,=I,; U=U, +U,; R=R +R,

[TapannensHOE coeIMHEHNE POBOIHUKOB PABHOTO COMPOTHUBIICHHUSA:

2

U=U;:I=1+1:R=—.

CMelranHblie COCOAMHCHUSA ITPOBOAHUKOB
Pabota u motHOCTE 35ekTpuueckoro Toka. A = Ult, P = Ul

3akoH /oy — Jlenna:

O=I"-R-t

OnpiT Opcrena. MarHuTHoe mojie HPSAMOTO NPOBOJHMKA C TOKOM. JluHum
MAarHUTHOW UHIYKIIHHA

MaruuTtHoe noje MoCTOSHHOIO MarauTa. B3anmoieiicTBHe MMOCTOSHHBIX MAarHUTOB
JlelicTBME MAarHUTHOTO ITOJIS1 HA TPOBOAHUK C TOKOM

Onbitel @apazes. SABnenue anekTpoMaruuTHoN uHAYKIUU. [IpaBuno Jlenna
Ipaxmuyeckue pabomol

H3mepenne ANEKTPUYECKOTO COINPOTHUBJICHUS pesucropa; MOIITHOCTH
AIEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CWJIBI TOKAa, BO3HUKAIOIIETO B MPOBOJHHUKE

(pCBI/ICTOpH, naMnqua), OT HAIIPSKCHHUA HAa KOHIOAX IHPOBOJHHUKA; 3aBUCHUMOCTH
COIIPOTUBJICHHA OT JIMHBI MPOBOJHHKA, IJIOMAAXW €T0 IMOINCPCUYHOIO CCUYCHHA H
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YZIeIIbHOTO COTPOTUBIICHUS.
[IpoBepka mpaBuiia ISl 3JEKTPUUECKOTO HAIPSDKEHUS HPU MOCIEA0BATEIbHOM
COCJMHEHUHN TPOBOAHMKOB; MpaBWiIa JUI CHJIBI DBJEKTPUYECKOIO TOKa MpHU
napajijieIbHOM CO€AMHEHUN IPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s6NeHUs 6 Npupode: DIEKTPUUYECKUE SBIEHUS B aTMmocdepe,
ANEKTPUYECTBO KMBBIX OPraHM3MOB, MAarHUTHOE MoJjie 3eMiH, Apeid Moyocos,
POJIb MATHUTHOTO TOJISL JIJIS )KU3HU Ha 3eMJle, MOJISIPHOE CUSHUE

Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT,
CUETYMK  DJIEKTPUYECKOM  OSHEPruu,  DJIEKTPOOCBETUTENIbHbIE  MPUOOPHI,
HarpeBaTesbHbIe 3JIEKTPONPHOOPHl (IPUMEPHI), SIEKTPUUYECKHE MPEIOXPAHUTEIH,
ANEKTPOMArHUT, 3JEKTPOJBUTATENb MOCTOSIHHOTO TOKa, T€HEpaTop MOCTOSIHHOTO
TOKa

DnexTpoMarHuTHble BOJHBI. [1Ikana 3meKTpOMarHUTHBIX BOJIH

JlyueBast monienb ceta. [IpsiMonnHeHOE paclipocTpaHeHHe CBETa

3akoH oTpaxeHus cBera. [lnockoe 3epkano

[Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

Jucnepcus cBera

JIunza. Xox nydeit B nuH3e. DOKYCHOE paccTosiHUE JUH3BI. OnThyeckas cuiia
auH3eL: D = 1/F

I'na3 kak ontudeckas cucrema. OnTuueckue mpruOopbl

Ipakmuueckue pabomwl

#H#HPar##lI3MepeHre  ONTHYECKOW CHIIBI  coOuparomieil JHMH3BI;  (HOKYCHOTO
paccTosiHUs coOMparoleil JUH3bI (M0 CBOMCTBY PAaBEHCTBA pa3MepOB IMpeaMeTa U
n300pakeHus, KOT/Ia MPEeIMET pacloNioKeH B JBOWHOM (OKyce), TOoKa3aTes
MIPEIOMIICHUS CTEKIIA.

#i#HPar#H##llccnenoBanue CBONCTBAa H300pa)K€HUs, IOJYUYEHHOTO C IOMOUIBIO
coOuparoliel JTUH3bL, U3MEHEHHsI (POKYCHOTO PACCTOSIHHSI IBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH YTJIa TPEJIOMJICHHSI CBETOBOTO Jiyya OT YIJIa MaJCHUS Ha TpaHUIle
«BO3JIyX — CTEKIIO»

Qusuueckue senenus 6 npupode. 3armenus ConHua u JlyHbl, 1BeTa Ten,
OINITHYECKHE sIBJIEHUS B aTMocepe (11BeT Heba, pedpakius, paayra, MHPax)
Texnuueckue ycmpoiicmeéa: OYKH, TIEpUCKOMN, (poToammapar, ONTHUYECKUE
CBETOBO/IbI

KBAHTOBBIE SIBJIEHU A

PagnoaktuBHOCTE. Anb(da-, OeTa-, ramMma-usznydeHus. Peaknuu anbda-u Oera-
pacnana

OmnsiTel Pe3epdopaa mo paccessauto anbda-gactui. [lnanerapuas Mmogens aToma
CocTtaB aroMHoOro0 siapa. M3otomsl

[lepuon nonypacnazna aTOMHBIX si7iep

SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apSJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue sA6NeHuUs 6 Npupode. €CTECTBEHHBIH PATUOAKTUBHBIA  (OH,
KOCMHUECKUE JIy4d, PaTUOAKTUBHOE M3IIyueHHE MPUPOJIHBIX MUHEPAJIOB, ICHCTBHE
PaAMOaKTUBHBIX M3ITyUYE€HUH Ha OPraHU3M YelloBeKa

Texnuueckue ycmpouicmea: CHEKTPOCKOI, WHIUBUAYaJIbHBIA J103UMETpP, Kamepa
Bunbcona, sinepHas SHEpreTHKa



YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O

IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

®dusmka: 7-i kmacc: 6a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHue, IepepadboTaHHOE

[Nepbikun .M., UBanoB A.W. Axkunonepnoe obuiectBo «M3narensctBo «IIpocsemenue»
®dusmka: 8-i kimacc: 6a30BbI YPOBEHB: YUEOHUK; 3-€ U3IaHue, IepepadoTaHHOE

[Neppbikun .M., UBanoB A.W. Axkuunonepnoe obuiectBo «M3narensctBo «IIpocsemenue»
®duzuka: 9-i kiacc: 6a30BbI YPOBEHB: YUSOHUK; 3-€ U3JaHNE, IEpepad0oTaHHOE

[eppikun U.M., I'ytauk E.M., IBanoB A.U. u np. AKiioHepHoe 00111eCTBO

«3marenscTBO «IIpocBenienney

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

®dusuka: 7-i kinacc: 6a30BbI yPOBEHB: YUEOHUK; 3-€ u3anue, nepepadoranHoe [lepbimkux

.M., BanoB A.U. AkimonepHoe o61mecTBo «M3natensctBo «IIpocBerienue

®dwusmka: 8-i kimacc: 6a30BbI YPOBEHB: YUEOHUK; 3-€ U3IaHue, IepepadoTaHHOE

[Neppikun .M., UBanos A.W. Axkunonepnoe obuiectBo «M3narensctBo «IIpocBemenue»
®dwuszuka: 9-i kiacc: 0a30BbI YPOBEHB: YUCOHUK; 3-€ U3IaHNE, IEepepad0oTaHHOE

[eppbiukun U.M., I'ytauk E.M., IBanoB A.U. u np. AKiioHepHoe 00111eCTBO

«3marenscTBO «IIpocBenienney

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://www .kop.ru/handbook/v-pomoshch-uchitelyu/obrazovatelnye-internet-resursy-po-
fizike/

http://fiz.1september.ru 'azera "®uznka" u3narensckoro qoma "[lepBoe ceHTsOps"
http://experiment.edu.ru



