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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMa mo (u3KMKe HAa YpPOBHE OCHOBHOIO OOmIEro oOpa30BaHUS COCTaBJIE€HA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanbHOit paboueld mporpammbl BocnuTanuss ¥ KoHienuuu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.

[IporpaMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3yilbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, TpeactaBieHHbIx B PI'OC OO0, a Takke ¢ yd4eToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOJaBaHUsl y4eOHOTO
npenmeta «Pu3nKa.

Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4aloOUIMXCSd W OpraHU3alMi0 M3y4eHHs (QHU3UKU Ha
NesITeTbHOCTHONH OcHOBe. B mporpamMe mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO
npenmera B peanu3anuu  TpeboBanuit ®I'OC OOO K mnIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3ynbTaraM  OOyueHHus, a  TakKe  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEJAMETOB Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHusl.

[IporpammMa 1o ¢u3MKE YCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepuala 1o rojam
oOyueHus (o Kiaccam), MpeajaraeT MNPUMEPHYIO I[OCIEIOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKAaHUS M Yy4YeTe BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO31aHUU paboyel MPorpaMMBbI 10 y4eOHOMY MTPEIMETY.

OwusmKa ABISETCS CHCTEMOOOPa3yIOIIUM I €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SBICHUH, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3nyeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, TMPEeNOoCTaBiIsIeT HauOoJee sICHble OOpa3lpl MPUMEHEHHs HAy4YHOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna W3 TNaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHUs
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM W UHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAIMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

® Hay4HO OOBSICHSTH SIBICHUS,

® OIEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

® UHTEPHPETUPOBATH JaHHBIE U UCIIOJIB30BAaTh HAyYHbIE JOKA3aTENbCTBA JIISl TIOTYUCHUS

BBIBOJIOBY.
[lenn u3yuyeHus (UMK HAa YPOBHE OCHOBHOI'O OOIEro OOpa30BaHUS OMpPENEICHBI B
KOHIENIINH TpenofaBanusi yueOHoro npeamera «Duszmka» B 00pa30BaTeNbHBIX OPraHU3ALUIX
Poccuiickoit @enepaiuu, pean3yonuX OCHOBHbBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.
[enu uzydyenust pu3uku:
e [puoOpeTeHHe HHTepeca M CTpeMJIeHHs OOy4alolmMXCsl K HAyYHOMY H3YYEHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEJUIEKTYAbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTAaBICHUI O HAy4YHOM METOJ€ TI03HaHUA U (OPMHUPOBAHUE
MCCJIEI0BATENCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUSI KaK pe3yabTaTa U3YUeHHs] OCHOB CTPOSHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHuE NPEACTABICHUN O POIN (PUIUKU AJI Pa3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHU;



® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanbHOMI
NeSITeIbHOCTH, CBA3aHHOW C (PM3UKOMW, MOJArOTOBKA K AaJbHEWIIEMy O0YyYSHHIO B 3TOM
HaIpaBJICHUH.
JlocTikeHne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00eCIeUnBaETCs pELICHUEM CIeAYIONUX 3a/1ay:
e npuoOpeTeHHe 3HAHUA O JAUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKHX,
TEIIOBBIX, MIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e [puoOpeTeHWe YMEHHH ONHCHIBATH U  OOBSACHATH (PU3MUECKUE SIBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHME METOJOB pELICHUS MPOCTEHIINX pacueTHBIX 3a/ad C HUCHOJIb30BaHUEM
du3nUecKux MoieNel, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;
® pa3BUTHE YMEHUN HaOII0JaTh [PUPOAHBIE SBJIEHUS U  BBIIOJHATH  OIBITHI,
nabopaTtopHble pabOThl M SKCIEPUMEHTAIILHBIE HCCIEIOBAHUS C HCIOIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;
® OCBOCHHE IPUEMOB pabOTHI ¢ WHPOpPMAIUECH (U3HUYECKOTO COICpIKAHUS, BKIIOYAS
UH(GOPMALIMI0O O COBPEMEHHBIX [JIOCTIKEHUSX (U3MKH, aHAIU3 U KPUTUYECKOE
OlLICHMBaHME UH(OPMALINN;
® 3HAKOMCTBO cO cepamu mpodeccCHOHATLHOM ACSITETLHOCTH, CBSI3aHHBIMU ¢ (PU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTMSIMM, OCHOBaHHBIMHU Ha JOCTHXKEHUSAX (U3NUYECKOU
HAYKH.
OO1ee ymnciio 4acoB, pEKOMEHJOBAHHBIX JJIsl M3Y4eHUs (U3UKU Ha 0a30BOM YpOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 Jaca B Hefeno), B 8 kitacce — 68 yacoB (2 yaca B HEZICIIO),
B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemelii B mporpaMme mo (u3MKe NepedeHb J1a0opaTOpHbIX pabOT M OIBITOB
ABJIIETCS. PEKOMEHIaTEJIbHBIM, YUUTEIb JIENaeT BHIOOP IPU MPOBEACHUN Ja0OPATOPHBIX padoT U
OTIBITOB C YU€TOM MHJIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs, CIIUCKa HIKCIIEPUMEHTAIBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKeE.



COILEPKXAHUE OBYYEHUSA
7 KUIIACC
@Du3uka 1 eé poJib B IO3HAHUM OKPY:KAIOIIEero MUpa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FTIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbBL M3Mepenue ¢usnveckux BenuuuH. Dusnyeckue MpHOOPHI.
[TorpemHocTs u3mMepenuii MexxayHapoHas CUCTEMa €IUHUII.

Kak ¢usuka m apyrue ecTecTBeHHbIE HAyKH HM3Yy4aloT Npupony. EcTecTBeHHOHAYYHBII
METOJl TO3HaHWs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHEHHE HalmonaemMoro spieHus. OmnucaHue
busznYeCKuX SIBICHUHN C OMOIIBI0 MOJIETIEi

Hemoncmpayuu.

1. MexaHnueckue, TEeIIOBbIE, INEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue nNpudOpsl U NpoUEAYypa NPSAMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenue HeHbl JeIeHUs KAl H3MEPUTEIHLHOTO Mprodopa.
N3mepenne pacCcTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.
Ornpenenenue pa3MepoB MajlbIX TEJ.
W3mepenue Temmeparypbl IpH IOMOLIM UAKOCTHOTO TEpPMOMETpa M JaTyuKa
TEMIIepaTyphl.
6. IIpoBeneHue wuccienOBaHUsS IO IPOBEPKE TMIIOTE3bI: AAIBHOCTh IOJETA IIAPUKA,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIe BHICOTA MyCKAa.
IlepBoHaya/IbHbIE CBEICHUS O CTPOCHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBukeHne wacTtul] BemiecTBa. CBSi3b CKOPOCTH JBHKEHHMS YacTUL[ C TEMIIEPATypOM.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEIIECTBA: MPUTSIKEHUE WU
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~BEILECTBA: CTPOEGHHME Ta30B, IKUJAKOCTEH M  TBEPABIX
(kpucTaIIU4YecKux) Ted. B3auMoCBs3b MEXIy CBOICTBaAaMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHne 6pOyHOBCKOTO IBHKEHHMSL.

2. HaGmoaenue nuddysuu.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSDKEHUEM MU OTTATKMBAHUEM YaCTHI]

BEILECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OueHka AMaMeTpa aToMa METOJIOM PSAJIOB (C UCHOIb30BaHUEM (oTorpaduit).

2. OmnbIThl O HAOMIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISIPHOTO MTPUTSKEHUS.

J{BMKeHHe U B3aUMOJeiiCTBHE TeJl.

Mexanuueckoe JBHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenassisi CKOpOCTb ITPU HEPABHOMEPHOM JBMKEHHUH. PacueT myTH 1 BpeMeHH IBHKEHUSI.

SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOPOCTH JIBWKEHHS Teld. Macca kak mepa uHepTHOcTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BEIIECTBA.

uhwnNE



Cuna kak XapakTepucThka B3aummojaeicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAToTeHus W cuia Tsokectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAPABJICHHBIX I10
onHOH npsmMoil. PaBHozelicTByromas cuil. Cuna TpeHus. TpeHue CKONbKEHUS U TPEHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Tena.
N3mepenne ckopocTH MPSIMOJIMHEMHOTO JIBUXKEHHUS.
Habntoienue siBieHUs] UHEPIIUH.
Hablnronenue n3meHeHusi CKOPOCTH MPU B3aUMOJICUCTBUU TEI.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IIPSIMOA.
JIaﬁopamopnbte pabomot u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHHUA (LIapuUKa B HKHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpeneneHue cpelHed CKOPOCTU CKOJBXKEHHsI Opycka WIM IIapuKa MO HaKIOHHON
IJIOCKOCTH.
OrnpezeneHue mI0THOCTUA TBEPAOTrO Tea.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopMariii) Mpy>KUHbI OT
MPUIOKEHHOM CHIIBI.
5. OneIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUSI OT Beca Tela U
XapakTepa COIpPUKACAIOUIUXCS TOBEPXHOCTEH.
JlaBJjieHre TBEPABIX TeJl, )KMIKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHUS qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIieHUA Ta3a OoT o0beMa, Temreparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecst cocyasl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6onoukn 3emmu. OnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHMOCTH
aTMOC(hEpHOT0 JIaBJIeHUsI OT BBICOTHI HaJa ypoBHeM Mops. [lpubopsl s u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BeiTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPaTYpHI.

[lepenaya naBneHuUs: KUIKOCTHIO U ra30M.

Coo0maronyecs: CoCy/Isbl.

I'mapaBnuyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMA MOTPYKEHHOW dYacTh Tela H

MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIICH CUIIBI BECY BEITECHEHHOM KUJKOCTH.

8. VYcinoBue MaBaHMs TeNl: IUIABAHME WM TMOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOIIEHUS TUIOTHOCTEHN TeJa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BoJie OT 00bEMa MOTrpy:KEHHOM B JKUIKOCTb
YacTH TeJa.

2. OmnpeneneHWe BBITAJKUBAIOMIEH CHIIbI, JEUCTBYIOIIEHM Ha TEJO, MOTPYKEHHOE B
KUJKOCTb.
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3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIbI, JCHCTBYIONIEH Ha TeEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OnbIThl, TEMOHCTPUPYIOLIKE 3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIIbI, IEUCTBYIOIIECH HA
TEJIO B KHMJKOCTH, OT 00bEMA MOTPYKEHHON B JKUAKOCTh YACTH Tella U OT IUIOTHOCTH
KUJKOCTH.

5. KoHcrpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHME JIOAKH U OIpEACIICHHE €€
rPY30I0AbEMHOCTH.

Pabora u MOIIHOCTb. DHEPIrU.

Mexanudeckas pabora. MOIIHOCTb.

ITpocTpie MeXaHU3MBL: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
ppiyara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKY. «30JI0TO€ MPABUJIO» MEXaHUKU.
Koaddumment mnonesnoro naeiictBus (mamee — KIIJI) mpocteix Mexanm3moB. IIpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanuveckas sHeprus. KuHermueckas W noTeHIManbHas dHeprusd. [IpespaieHue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUHU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue paOOTHl CUTBI TPEHUS TMPU PABHOMEPHOM [BHKEHUH Tela IO

TOPU30HTAIILHON ITOBEPXHOCTH.

2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.

3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. M3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIUH.

8 KUIIACC

TenJioBble sIBJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHMS BemiecTBa. Macca
U pasMepbl aTOMOB U MOJEKyJI. OmbIThl, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKECHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnueckue u
amop¢usbie Tena. OObsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMayumBaHWE W KaNWUIApHBIE siBIeHUs. TeruioBoe
pacIIMpeHHe U CKaTue.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHMKEHHUS YacCTHII.
Buytpennsis aHeprus. CnocoObl U3MEHEHHWsT BHYTPEHHEW »JHEpPruM: TeIuionepenaya u
coBeplieHue padboThl. Bupl Teronepenaun: TeMmiIONpPOBOAHOCTh, KOHBEKIUS, U3ITYYECHHUE.

KonuuecTBo TEmnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TermmooOMeH U TerioBoOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. IlnaBrneHue um oTBepleBaHUE KPUCTAIITUMYECKUX
BEIIeCTB. YAenbHas Termiora maBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcmapeHue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYphl KUIICHHS OT
aTMoc(epHOTro JaBICHHS.

Brnaxxnocts Bo3myxa.

DHeprus TOINUBA. Y IeJIbHAas TEIJIOTa CTOPAHMUSL.

[Tpunuunsr pabotsl TemnoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemoBble
JIBUTATEIH U 3alIUTa OKpY>Karoleh cpeibl.

3aK0H COXpaHEHUs U IPEBPAILICHUS SHEPTHUH B TEIUIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmronenue nuddys3un.

3. HaOmroneHue siBICHUN CMaYMBaHUS U KAWJUIIPHBIX SBJICHHM.



4. HaOmoneHue TerIoBOro pacuIupeHus Tel.
5. HV3meHeHwue naBieHMs ra3a Ipu U3MEHEHUH 00bEMa M HarpEeBaHUU WITH OXJIAXKICHUU.
6. IIpaBuna uzmepenus TeMiepaTypsl.
7. Bwuppel Teronepenayu.

8. OxyaxxJaeHue npu COBEPIIEHUU PadOTHI.

9. HarpeBanwue rpu coBepIiieHUH PabOTH BHEITHUMU CHIIAMHU.

10. CpaBHeHuE TEMIOEMKOCTEN Pa3InYHbIX BEILIECTB.

11. HaOmroneHue KUIeHUs..

12. HaGmroieHue mocTostHCTBA TEMIIEpPATyphl MPH TIaBJICHUH.

13. Mojenu TeIIOBLIX ABUTaTENIEH.

Jlabopamopuvie pabomol u onvimol.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnBITHI 110 HAOJIIOACHHUIO TEIIOBOTO PACHITUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHUIIA.

OnbITH, AEMOHCTPHPYIONIME 3aBUCHUMOCTH JIaBICHHS BO3JIyXa OT e€ro o0béma wu
HarpeBaHUs WIN OXJIAKICHUS.

[IpoBepka THUNOTE3bl JHMHEHHOM 3aBUCHUMOCTHU JUJIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOmronenue u3sMeHEHMs] BHYTPEHHEN 3HEPIUM Tejla B pe3yJsbTare TEIUlonepenadu U

paboThl BHEIIHHUX CHIL

8. HccnenoBanue siBJI€HUS TEIIIOOOMEHA IPU CMELIMBAHUH XOJIOIHOM U ropsiuei BOABI.

9. OmpezneneHue KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TMpU TEIJIOOOMEHE C

HarpeThiM METAIIMYECKUM LIHJIMHAPOM.

10. Onpenenenue yeiabHON TEIIOEMKOCTH BELLIECTBA.

11. UccnenoBanue nporecca uCIapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABJIEHUS JIbJA.

DyleKTpUYeCKHe U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poma 3IEKTpUUECKUX 3apsAloB. BzaumojnelcTBrue 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHUJIBI B3aUMOJEHCTBUS 3apsSKEHHBIX TET OT BEITUYUHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEIaMH).

Onekrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. [lpuHnun cynepno3unuu
AIIEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsioB. DJIEMEHTapHbIM diekTpudeckuil 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHS CYHIECTBOBAHMS JIIEKTPUUECKOro TOKa. McTOYHMKHM
MOCTOSIHHOTO TOKa. JIeWCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U raszax.

Onektpuueckass 1enb. Cuna Toka. OieKkTpuueckoe HarpsbkeHue. ConpoTHBICHHE
IIPOBOJIHMKA. Y JIEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma g y4acTKa LEIH.
ITocnenoBarenbHOE U MapaJUIEIbHOE COEIUHEHUE TPOBOJHUKOB.

Paborta u MoUTHOCTH 37eKTpUUEcKOro Toka. 3akoH J[koyns—JIenna. DnexTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTruu B ObITY. KOpoTKOE 3aMbIKaHHeE.

ITocrosiHHbIE MarHuThl. B3amMoAelHCTBHME NOCTOSHHBIX MAarHMTOB. MarHuTHOE TOJE.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe JJ1sl *KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBUE MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOTO ToKa. Mcnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
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OnbiTel  @apazges. SBieHue dnekTpoMarHUTHOM — wHAyKuuH. [IpaBuno  JleHma.
Onekrporernepatop. CrocoObl TOMyYEHUS DIIEKTPUYECKOW SHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3alus Tell.
JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJl.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.
DneKTpocTaTUueCcKast UHIYKIMSL.
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsi/IOB.
[IpOBOJHUKY U TUBJEKTPUKH.
MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUYECKOTO TTOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KUJIKOCTH.
. 'a30BbIii pa3psm.
. I3mepeHne cuiibl TOKa aMIepMETPOM.
. I3mepeHne 31eKTpUYECKOro HalpsiKEHUs: BOJIbTMETPOM.
. Peocrat u mara3uH cOnpOTHBIICHUM.
. B3aumozeiicTBue NOCTOSHHBIX MarHUTOB.
. MopenvpoBaHue HEBO3MOXKHOCTH Pa3/CJICHUsI TOJIOCOB MarHuTa.
. MopenupoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1noJje Toka. JJIeKTPOMArHuT.
. JleficTBME€ MarHUTHOTO NOJIL HA MPOBOJHUK C TOKOM.
. DIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.
. OneiTel Dapanes.
. 3aBUCUMOCTb HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHSI.
25. DaeKkTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopuvie pabomul u onvimol.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIUHU TNl MHAYKIUEH U PU COMTPUKOCHOBEHUH.
UccnenoBanue neiCcTBUS JIEKTPUUECKOTO MOJISI HA TPOBOTHUKH M TUAJICKTPUKH.
COopka 1 mpoBepKa padOThI NEKTPHUUECKOH IEMH MTOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenne u peryaupoBaHue HaIpsHKEHUS.
WccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 Pe3UCTOpP, OT COMPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PEe3UCTOpeE.
7. OnbITBl, JEMOHCTPHUPYIONIHE  3aBUCHMOCTh  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
MPOBOJIHUKA OT €0 JTMHBI, TIJIOMIAIH TTOTIEPEYHOTO CEYCHHS U MaTepuara.
8. IIpoBepka mpaBuia CIIOKEHUS HANPSHKEHUW MPU MOCIEI0BATEILHOM COEIUHEHUHN
JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuiia Jyisi CUIbI TOKA MIPU MapajuieIbHOM COEIMHEHUHN PE3UCTOPOB.
10. Onpenenenue pabOThI AMEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
11. OnpeneneHre MOIIHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEISIEMOM Ha pEe3UCTOPE.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT HAIPsHKCHUS
Ha HEW.
13. Onpenenenne KII/] HarpeBarens.
14. VccnenoBanne MarHUTHOTO B3aMMOICHCTBHS TIOCTOSTHHBIX MAarHUTOB.
15. I3y4eHre MarHUTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB TpH UX OOBEAWHEHUU H
pa3JieJIeHUN.
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16. UccnenoBanue AEMCTBUSA IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENKY.
17. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBHUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

18. 3yueHue elCTBUSI MArHUTHOIO MOJIA HA MPOBOJIHHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue paboThl AIEKTPOABUTATEINS.

20. U3mepenue KIIJl anekTpoaBurareslbHONM yCTAaHOBKHU.

21. OnpITHl 1O HCCIAEAOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW HMHIYKLHH: HUCCIEIOBAHUE

VM3MEHECHUH 3HAYCHUS U HANPABJIEHUSI UHAYKIHOHHOTO TOKA.
9 KJIACC
MexaHuyecKkue siBJICHMSI.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE mpsMonMHENHOEe nABMXKeHHE. HepaBHOMepHOe
NpsMOJIMHENHOE JBH)KeHHE. CpelHssi U MIHOBEHHAass CKOpPOCTh Teja IPU HEPABHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOe npsMonuHeinoe aBrkenne. CBoooiHoe nagenue. OmnbIThl
lNanunes.

PaBHOoMepHOE ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpetuit 3akoH Herotona. IIpuniun
CyNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPECHHS
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHMs. YCKOpEHUE CBOOOJHOTO IaJeHHUs.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeecomocTs u
IIEpPErpy3KHU.

PaBHOBecue maTepuanbHON ToukH. AOCOMOTHO TBEPOE Teno. PaBHoBecue TBEpIOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3menenune umnyinbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHUS UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass paboTa U MomHOCTh. PaboTa cunm TskecTH, ynmpyroct, TpeHusi. Cs3b
sHepruu U paboThl. [loTeHuManpHas SHEprus Tena, MOJHATOTO HaJ MOBEPXHOCTBHIO 3EMIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPaHEHHS] MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

1. HabmroeHue MeEXaHU4YeCKOro JBUKEHHS Tela OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHME MyTeH U TPACKTOPUM JBUKEHUSI OJHOTO M TOrO K€ Telda OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

N3Mepenne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHUSL.

Habmronenue ABMXKEHUS Tela 0 OKPYKHOCTH.

Habmronenne MexaHMUeCKUX SBJICHHIA, MPOUCXOSIIINX B cucTeMe oTcuéra «Temexkar
pHu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHWH OTHOCUTENLHO KaOWHeTa (PU3UKHU.
3aBUCUMOCTh YCKOPEHHMS TeJla OT MacChl Tejla U IEUCTBYIOIIEH Ha HETO CHUJIBI.
Habmroienue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUH TEII.

N3MeHeHue Beca Tenna npu yCKOPEHHOM JBHKEHUU.

10. IIepenavya nmmysabpca pu B3aMMOJICHCTBUH TEIL.

11. IIpeoOpazoBaHus YHEPTUH MPU B3aUMOICHCTBUU TEll.

12. CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOJEHCTBUU.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOICHCTBHH.

14. HabmoieHue peakTUBHOTO JIBHKCHUS.
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15. CoxpaHeHrne MEXaHUYECKON IHEPTUHU TTPU CBOOOHOM ITaJICHUH.

16. CoxpaHeHHEe MEXaHUYECKOW PHEPTUU NP IBUKEHUU TeJIa M0/ IeHCTBUEM IIPYKHUHBI.

Jlabopamopnwvie pabomot u onvimeol.

1. KoHcTpyHnpoBaHHE TpakTa JUlsl pa3roHa U JAJIbHEHIIEr0 PaBHOMEPHOIO ABM)KEHHUS
[IapUKa WK TEIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHMKCHHS IAapHUKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmpezneneHue YCKOpEHHUs Tejla IPU PaBHOYCKOPEHHOM JIBUKEHUM I10 HAKJIOHHOMU
MJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKECHUU 0e3
HAYaJIbHOM CKOPOCTH.

5. IlpoBepka rumoTes3bl: €CIM MPH PABHOYCKOPEHHOM JBMKEHHH 0€3 HayallbHOMN
CKOPOCTH IIyTH OTHOCSTCS KakK psiJi HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHJIbI TPEHHUS CKOJIBKEHHUS OT CHJIbI HOPMaJIbHOTO
JaBJICHHUSL.

7. Omnpenenenne Ko3PPHUIUEHTA TPEHUS CKOIBKEHHUS.

Omnpenenenue KECTKOCTU MPY>KUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHS NpPU PABHOMEPHOM JIBHJKEHUU Tela 110

TOPU30HTAILHOM MOBEPXHOCTH.
10. Onpenenenue pabOThl CHIIBI YIPYTOCTU MPU TMOABEME TPy3a C HCIHOIb30BAaHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.
11. V3y4yeHue 3aKOHa COXPAHEHUSI SHEPTUH.
Mexanunyeckue KoJ1e0aHUS U BOJIHBI.

KonebartenbHoe npmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHMIi: MepHoJ, 4acToTa,
aMIuTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHune sHeprum Ipu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxaromue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MeXaHN4YeCKUX BOJIH. [IposiosbHbIE M nonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 MO/ IeHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOnroneHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.

Pacripoctpanenue npoJoabHBIX U TONEPEYHBIX BOJIH (HAa MOJIENH).

HabmtoneHne 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI1 pe30HaHC.

JIaﬁopamopubw pabomwt u onvimol.

1. OmpeneneHue 4aCTOTHI M NEpHOa KOJIEOAHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmpezneneHue 4acTOThI U NEpHOa KOoJIeOaHUN MPY>KMHHOT'O MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IEpHOJa KOJE€OaHWH MOABEUIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH IEpPHO/A KOJEOAHUM MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCUMOCTH IepHoAa KoJieOaHUW Tpy3a, MOABELUICHHOTO K HHUTH, OT
Macchl Tpy3a.

6. OmnbIThl, J€MOHCTPUPYIOLIUE 3aBUCHUMOCTh IE€pHOJa KOJEOAHWNW MPYKUHHOTO
MasiTHUKA OT MaccChl I'py3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHus.
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JJIeKTPOMArHUTHOE I10JIe M 3JIeKTPOMArHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE T0JIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJH. [lIKasia 351eKTpOMarHuTHBIX BOJH. MCIIoNb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM

CBs3H.

DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BonHOBEIE cBOMCTBA CBETA.

Hemoncmpayuu.

1. CaolicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOWCTBA CBETA.

Jlabopamopuwvie pabomot u onvimeol.

1. V3y4yeHue CBOHCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO TeedoHa.

CBeToBbI€ SIBJICHHS.

JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsAMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpa)KE€HUsI CBETA.

[Tpenominienue cBera. 3aKoH npenomiieHus ceeta. [lolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHKEe OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.

Jlunza. Xox nyuedr B nmHze. Omnrtmyeckas cucrema (oroamnmapara, MHUKPOCKONA |
Teneckormna. ['1a3 kak onTudeckasi cucteMa. bin3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIbHBIX 1[BETOB.
Hucnepcus ceTta.

Hemoncmpayuu.

RNV AWM

[TpsimonuHEIHOE PacIpOCTPaHEHHE CBETA.

OTtpaxkeHue cBera.

[Tonryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
ITpenomiienue cBera.

OnTH4eckuii CBETOBOI.

Xon syuelt B coOuparomiei Junse.

XoJ1 Ty4deil B pacCEenBAarOIIEH JIMH3E.

[Tony4yeHnne n3o00paxeHnit C MOMOIIBIO JIHH3.

[Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mopens riasa.

11. PaznokeHue 6emoro cBeTa B CIEKTP.

12. ITonyuenue 6eoro cBeTa Mpu CIOKEHUH CBETAa Pa3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.

1.
2.
3.

Nowus

HccnenoBanue 3aBUCHMOCTH yTJIa OTPasKEHHSI CBETOBOT'O JIyda OT yIjia MaJeHHs.
N3yueHne xapakTepuCTUK U300pakeHuUs MpeMeTa B IIIOCKOM 3epKaie.

HccnenoBanne 3aBUCUMOCTH yIJIa MPEJIOMIJIEHHS CBETOBOTO JIyda OT yIJIa MaJeHUs Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yeHnue n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITHYECKOI CHITBI COOMpPArOIIeH JIMH3HI.
OnbITH IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.

OnpITEl IO BOCTIPHUSATHIO I[BETA MPEIMETOB TPH HMX HAONIONEHUH Yepe3 I[BETOBBIC
(GUIBTPBI.

KBanToBbIe siBJIeHUS.
OmnswiTel Pesepdopaa u mnanerapHas mojnenb aroma. Moaens atroma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.
PagunoaktuBHOCTh. Anbda, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO sifpa.
Hyknonnas Mopens aromHoro sapa. M3zorombel. PannoaktuBHBIE mpeBpanieHus. l[lepuon
nojypacrnaaa aTOMHBIX SIAED.



SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsIOBOTO M MAaCCOBOIO YMCENl. DHEPTrus CBSI3U
aTOMHBIX saep. CBsa3p Macchl U 3Hepruu. Peaknuu cuHTe3a u JeneHus saep. Vcrounuku
sHepruu CoJlHLIA U 3BE3NL.

Snepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIy4YCHUHN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3J1y4€HUs U TOIJIOIIEHNUS.

CrexTpsl pa3Iu4yHbIX T'a30B.

CnexTp BoaoOpo/a.

Habmroienue TpekoB B kamepe BunbcoHa.

Pabora cuéTunka HOHM3UPYIOIIMX U3TYyUEHU.

Perucrpanus uznydeHusi pUpOJAHBIX MUHEPAJIOB U IPOTYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1. HaOmro/eHue CIUIOMIHBIX U JIMHEHYATHIX CIEKTPOB U3JIy4EHUSI.

2. HccnemoBanue TPEKOB: HM3MEpPEHUE JHEPTUM YACTULBI MO TOPMO3HOMY MYTH (IO

¢dororpadusm).

3. HMsmepenue pagnoakTUBHOTO (hoHA.

IToBTOpHTENBLHO-0000 AN MOIYIb.

[ToBTOpUTENBEHO-0000IIAIOMIMK  MOAY/Ib MpelHa3HaueH [Uisi CUCTeMaTH3aluu U
00001IeHUsT IPEAMETHOTO COJIEPKAHHS U OTIBITA JIEATEIFHOCTH, IPHOOPETEHHOTO MPH U3yYCHUN
BCEro Kypca (pU3MKH, a TakKe sl MOATOTOBKH K OCHOBHOMY T'OCYJIapCTBEHHOMY 9K3aMEHY 10
¢uzuke U1t 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIN MpeIMET.

[Ipy wu3ydyeHUH JaHHOTO MOAYJS PEANU3YIOTCS M CUCTEMATU3UPYIOTCS  BUJIbI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX 0OecneunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaNnpeMETHBIX IJIAaHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (POpPMUPYETCs E€CTECTBEHHOHAY4YHAas
rPaMOTHOCTh: OCBOECHHME HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUNH MPUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSIMU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJy4YeHHbIE 3HAHMA,
pemaTh 3a/1a4u, B TOM YUCJI€ KaYEeCTBEHHBIE U SKCIIEPUMEHTAJIbHbIE.

[TpyHIMNIMAIBHO NEATEIBHOCTHBIA XapaKTeP JaHHOTO pas3zella pealn3yeTcs 3a CUET TOro,
4yTO 00y4arolnecs BHIMOIHIIOT 33aHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE ITOJIyUYEHHBIX 3HAHUN Paclo3HaBaTh U HAYYHO OOBICHATH (PU3MUECKHE SIBICHUS
B OKPYKaroUIed MPUPOJIEC U MOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeIOBaHUA (PU3MUECKUX SIBICHUM, B TOM YHCIe AT
MPOBEPKHU TMIIOTE3 U MOTYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI Han0oJiee BaXKHbIX TOCTUKEHUN COBPEMEHHBIX TEXHOJIOIHH,
HanpuMep, MPaKTUUYECKOIO MCIOIb30BaHUS Pa3IMUHbIX HCTOYHUKOB YHEPIMH HAa OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB YHEPTUU.

Kaxngas u3 TeM JaHHOrO MOAYJS BKIIOYAET OJKCIEPUMEHTAlIbHOE MCCIEI0BAHNE
o0oOmaromero xapakrepa. Moyib 3aBepIiaeTcsi MpoBeIeHUEM JUarHOCTUYECKOM U OI[eHOUHOM
paboTHI 32 KypC OCHOBHOTO 00IIIeTO 00pa30oBaHus.

DU A WS e



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenne (U3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBICHO Ha

JOCTHIKCHUE IMYHOCTHBIX, MCTAITPCAMETHBIX U IPECAMETHBIX 06p330BaTeJ'IBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuatomerocst 6yayT copMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- IIPOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCUICKON (hM3MYecKoil
HayKH;

- IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX-(PU3HKOB;

2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY y4YacTHIO B OOCY)KJIEHHH OOILIECTBEHHO 3HAYMMBIX M STHUYECKUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHUEM JTOCTUKEHUN (PU3UKY;

- OCO3HaHME BAKHOCTH MOPAJIbHO-ITUYECKHUX IIPUHLUIIOB B IEATEIBHOCTH YUEHOIO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCTIPUSITHE ICTETHYECKUX KadeCcTB (PU3NYECKOH HayKH: €€ TapMOHHYHOTO TOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHUE IIEHHOCTU (M3NYECKON HayKH KakK MOILHOIO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

- pa3BUTHE HAyYHOU JH0003HATEIBbHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOMN 1€ TENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a *KHU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHpE, BaXXHOCTH IMpaBuil O€30IacHOro IIOBEACHMSI Ha TpaHCIOpTE, Ha JIOpOrax, cC
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALITHUX YCIOBHSIX;

- c(popMHUPOBAHHOCTh HaBbIKA peQIIeKCUH, MPU3HAHME CBOETr0 IpaBa Ha OIIMOKY U TaKOro
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBOro BocnuTaHus:

- aKTUBHO€ Y4YacTHE€ B PEUIEHMM MPAKTUYECKUX 33]ay (B paMKax CeMbH, 00pa30BaTeIbHOU
OpraHu3aly, TOpojaa, Kpas) TEXHOJIOIMYECKOH M COLMalbHOM  HampaBJIEHHOCTH,
TpeOYIOIIMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

- UHTEpEeC K MPAKTUYECKOMY M3yUeHUIO Ipodeccui, CBI3aHHbIX C PU3NKOM;

7) IKOJIOTrMYEeCKOr0 BOCIIMTAHMS:

- OpHUEHTallMsl Ha MpUMEHEHHE (U3NYECKUX 3HAHMW N7 pelleHus 3adad B oljacTu
OKpY’KaloIlllel cpenibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX IOCJEICTBUN
TUISL OKPYKAIOIIEe Cpenbl;

- OCO3HaHMe INI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIeM U MyTel UX pereHus;

8) aganTannu K M3MEHSIOMMMCS YCJIOBUSM COLMAJBHON U NPUPOJHOM Cpeabl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIOJHEHUHM WCCIEAOBAaHUM M TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO NeSTeIbHOCTb;

- TOTpeOHOCTh B (POPMHPOBAHUU HOBBIX 3HAHUN, B TOM uyHcle (DOpMyIHpOBaTh HUIEH,
MOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

- IJIJAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUII;

- CTpeMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBS3H IIPUPOJIbI, OOIIECTBA U IKOHOMUKH,
B TOM YHMCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHUM;



e - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX
IJ100aJIbHBIX TOCIIEACTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mOporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUpOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE NEUCTBUSA, PETYISATUBHBIE YHUBEPCAIbHBIE YUeOHbIE ACHCTBHUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBrble JJornueckue aeicTBuA:

® BBIBIATH U XapaKTEPU30BaATh CYIIECTBEHHbIC IPU3HAKU OOBEKTOB (SBICHUH);

® YCTaHABIMBATH CYIIECCTBEHHBIA MPU3HAK KJIACCU(PUKALMU, OCHOBAHUA JJIsi 0000IICHUS
Y CpPaBHEHUS;

® BBIIBIISITH 3aKOHOMEPHOCTH U TMPOTUBOPEYHS B pacCMaTpUBAEMbIX (PAKTax, TAHHBIX U
HAOIIOICHUSX, OTHOCAIINXCS K (DU3HUUECKUM SIBIICHUSIM;

® BBIBIATH MPUYUHHO-CIICJACTBEHHBIE CBSI3M MPU HU3YyYCHHH (PU3NYECKUX SIBICHUNA U
MPOLIECCOB, JieJaTh BBIBOJABI C HCIOJIb30BAHUEM JCIYKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUECKUX BEITUUNH;

® CaMOCTOSTENILHO BBIOMpaTh crmocod pemeHus y4deOHOW (U3MYECKOH 3amaun
(cpaBHEHHE HECKOJIBKMX BAapHaHTOB pEIICHHUs, BBHIOOP HamboJee MOIXOJAIIEr0 C
Y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBblie uccienoBaTe/bCKue A1eHCTBHA !

® CIIOJIB30BATh BOIIPOCHI KaK UCCIIEAOBATEIbCKUN HHCTPYMEHT NTO3HAHUS;

® [IPOBOJUTH II0 CaMOCTOSITENBHO COCTaBICHHOMY IUIAaHY OIBIT, HECJIOKHBIN
(bU3HYEeCKU HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,

® OIEHUBaTh Ha MPUMEHHUMOCTb U JOCTOBEPHOCTHh MH(OpPMALMIO, TOJYYECHHYIO B XOJE
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

® CaMOCTOATENBHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI 10  pe3yibTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

® [IPOTHO3UPOBATh BO3MOKHOE JalIbHENIIee pa3BUTHE PU3NYECKUX MPOLIECCOB, a TaKXKe
BBIJIBUTATh MPEATNOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Padora ¢ undpopmanmeii:

® [IPUMEHATh pPa3IMYHbIE METO/bl, HMHCTPYMEHTbl U 3alpoChl IpPU IOUCKE U OTOOpE
nH(pOpMaLlMU WIK JaHHBIX ¢ YUETOM IMpeaoKeHHON yueOHo! (pu3nueckoi 3a1auu;

® aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETHPOBATH MHPOPMAIUIO PA3TUUHBIX
BUJIOB U (pOPM IPECTABICHHUS;

® CaMOCTOSTENIFHO BBIOMpPATh ONTUMalbHYIO (hOpMy TMpeicTaBiIeHUs HH(OpMaruu u
WUTIOCTPUPOBATh peIIaeMble 3aJauld HECIOKHBIMH CXEMaMH, AMarpaMMaMu, HHON
rpaduKoil u X KOMOMHALIUSAMHU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

e B X0lI€ OOCYXIeHHs Y4eOHOro Mmarepuala, Pe3yJbTaToB J1a0OpaTOPHBIX pPaboOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HAaIleJICHHbIE Ha PellieHue 33/1a4i U Mo iep KaHre OJ1aroxenaTeIbHOCTH OOIIeHHUS,;

® CONOCTaBISATH CBOM CYXJIEHUS C CYXKICHUSMH JpPYyTrUX YYacTHHUKOB JHUAJOra,
OOHapy>KUBATh Pa3IMYMe U CXOJCTBO MO3ULIUH;

® BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;



nyOMMYHO  TPEICTaBISITH  PE3yAbTaThl  BBIIOJHEHHOTO  (DM3MUYECKOTO  OMbITa
(3KCHIepuMEHTa, UCCIIEI0BaHMS, IPOEKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW M WHAWBHIYATHLHOU PaOOTHI
P PEIICHUH KOHKPETHON (PU3UIECKOM TIPOOIIEMBI;

MPUHUMATh II€JId COBMECTHOW JI€ATEIbHOCTH, OpPraHW30BBIBATH JECUCTBUS IO €&
JTOCTHIKEHUIO: PACIIPEICNIATh POJIA, 00CYXIaTh MPOIECCH U PE3yJIbTAaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh PadOTHI, JAOCTUTAs KAa4eCTBEHHOTO pPE3yJbTaTa IO CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMHU YIICHAMH KOMAaH/IbI,
OIICHUBATh KA4YeCTBO CBOET0 BKJIaga B OOMMHA TPOAYKT MO KPUTEPHUSIM,
CaMOCTOSTEIIbHO C(HOPMYJIMPOBAHHBIM yYACTHUKAMH B3aMMOICHCTBHS.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOLIMX Ui peILCHHs
(bu3nyeCKUX 3HAHMIA;

OpUEHTUPOBAThCSA B PA3IMYHBIX NOAXOAAX MPUHATUS pElIeHUH (MHIMBUIYaJIbHOE,
IPUHSTHUE PELLICHUS B IPYIIIE, IPUHATUE PELICHUN IPYIIION);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pELIEHUS (U3NYECKOM 3ajadd WM IUJIaHa
UCCIICIOBaHUs C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBAaTh Mpe/iaraéMble BApUAHThl PELLICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallUH U IIpeuIaraTh IjiaH €€ U3MEHEHNUS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTH)KEHUS) pe3yJbTaToOB JAEATENbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ1 BBHIMOJIHEHUS (PHU3HUUECKOTO
UCCIIIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh ce0s1 Ha MECTO JAPYroro YeloBeKa B XOJI€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pU3HaBaTh CBOE IMpaBO Ha OMIMOKY MNpU peUeHUH (QU3UYECKUX 3aJad Wi B
YTBEPKICHHAX Ha HAy4YHBIE TEMBI U TAKOE JK€ IIPAaBO APYIoro.

INMPEAMETHBIE PE3YJIBTATHBI

K xoHuy oOyuenust B 7 Kjacce MpeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

UCIIONIb30BaTh MOHATHS: (U3MYECKHEe U XUMHYECKHE SBJICHMS, HaOII0eHHe,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIIBI (PU3MUECKUX BEIUYHH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHMSI BelecTBa (TBEPIOE, JKHIKOE, ra3000pa3HOE), MEXaHUUECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  IMPSAMOJUHEHHOE),  TpPaeKTOpHs,
paBHOACHCTBYOIas cwia, Aedopmanus (ympyras, IJIaCTHYECKasi), HEBECOMOCTH,
cooOIaoIuecs CoCcybl;

paznuyath siBreHus (1udQy3us, TEII0BOE IBUKEHHUE YacTUIl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBU)KEHUE, MHEpLUs, B3aUMOJEICTBHE Tell, paBHOBECHE
TBEPABIX T C 3aKPEIUVIEHHOW OCBbIO BpallcHUs, Iepefada [aBJICHUs TBEPIBIMU
TeJIaMHU, KUAKOCTIMU U razaMu, aTMochepHoe JaBjieHue, IJIaBaHue Tel, MpeBpalleHus



MEXaHUYECKOM SHEPrun) 10 ONUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUYECKUX SIBICHUH B OKPYKAIOIIEM MUPE, B
TOM 4YHcie (pu3nuecKue SBICHHS B IMPHUPOJE: MPUMEPHI ABIKEHHS C PAa3TUYHBIMU
CKOpPOCTSIMH B >KMBOH W HEXHBOW NpHUpPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOIE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHHUS HA KMBOM OpraHU3M, IJIaBaHHUE DHIO,
pblYark B TeJe YelOoBeKa, IIPU 3TOM IEPeBOJIUTHh IPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIMCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBAa, BPEMsl, IIyTh, CKOPOCTb, CPEIHSA
CKOpOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWiIa TPEHUS, JaBJICHUE
(TBEpOro Tesa, JKUAKOCTH, Ia3a), BBITAJKMBAIOUIAs CWJIA, MEXaHHWYecKas pabora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QHUIMEHT TMOJe3HOro JCUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHLUAIbHAs 3HEPrusi), NIpU ONHUCAHUM IPABUIBHO
TPaKTOBATh (PM3MUECKUI CMBICT HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHHS U €AMHUIIBI
(GU3NYeCKUX BEJIMYMH, HAXOAUTHh (DOPMYJIBL, CBSA3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCHMOCTEH
(bu3nUeCKUX BEIHYUH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U IPOLECCHl, HCHOIb3Ys
IIpaBUJia CIOKEHUs cui (BAOJb OJHOM MpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWJIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ HPAaBUIO» MEXAHUKH,
3aKOH COXpaHEHHs MEXaHMYECKON JSHepruu, IMpU OSTOM JaBaTb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (U3UYECKUE SIBIICHUS, IPOLECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTyalMil MPaKTHUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATh NPUUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (DU3MUECKUX SBJICHUH, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agauyd B 1-2 J1eicTBHA, HCHOIB3yd 3aKOHBI U (POPMYIIBL,
CBs3bIBaOIIME (U3MUECKHE BEIWYMHBL: HAa OCHOBE aHajlW3a YCJIOBMS 3ajadu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYJIBI U
IIPOBOAMTH Pacu€Thl, HAXOJUTh CIIPABOYHBIE NaHHbIC, HEOOXOAMMBIE JJIS PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTb MOJYYEHHON (hHU3NYECKON BETMUHHBI,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh MPH NOMOIIM (HU3HYECKHX
METOJI0OB, B ONMCAHUM MCCIEAOBAaHUS BBIJCIATH IPOBEPIEMOE MPEIIOI0KEHNE
(rumotesy), paszauyaTh M HMHTEPIPETHPOBATH MOJIYYEHHBIH pe3yibTaT, HaXOJIUTh
OIIMOKH B XOJI€ ONBITA, JIeJaTh BHIBOJBI 10 €r0 pe3yIbTaTaM;

MIPOBOAMTH OMNBITHI MO HAONIONEHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Tes:  (OPMYIMPOBATH TPOBEPsieMble MPEANON0KEHUs, COOUPaTh YCTAaHOBKY U3
MPEeJI0KEHHOTO 000PYAOBAHHUS, 3aMUCHIBATh XO/1 ONbITA U (POPMYITHPOBATH BHIBOBL;
BBITNOJHATH NPSIMbIE U3MEPEHHsI PACCTOSIHUSI, BPEMEHHU, Macchl Teia, 00bEéMa, CUiIbl U
TEMIEPATYpPbl C UCHOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPETHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM IMPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYILIETOCS
T€la OT BPEMEHM JIBUKEHUS TeEJla, CHJIBI TPEHUS CKOJIBKEHUS OT BEca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBUCHUMOCTH CWJIBl TPEHHS OT TIUIONIAaN
COIIPUKOCHOBEHUS T€J, CUJIbl YIPYTOCTU OT YAJMHEHUS NPY>KUHBI, BBITAJKUBAIOIICH
CUiIbl OT OOBEMa TMOTrpYKEHHOM dYacTH Tela W OT IUIOTHOCTH JKHUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,



YCIOBUH IJIaBaHMA TeJ, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOTO HCCIENIOBaHMs, COOMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHus, cienys MpeUIoKEeHHOMY IUIaHy, (PUKCHPOBaTh pEe3yJbTaThl MOJy4YCHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpadHKOB,
JIeN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS;

IPOBOJIUTh KOCBEHHBIE H3MEPEHMs (PU3MUECKUX BEIUYMH (IUIOTHOCTh BELIECTBA
KHUJIKOCTM UM TBEPIOro Tejla, CWIa TPEHHUsI CKOJIbXKEHHUs, [aBJIE€HUE BO3yXa,
BBITAJIKMBAIOIIAs CHUJIA, JEMCTBYIOLass Ha MOIPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl NPEeAsIOKEHHON
MHCTPYKLIMU: TIPU BBITOJIHEHUH U3MEPEHHI COOMPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYMCIIATH 3HAYCHNE UCKOMOW BEIMYMHBI;

coOuoaTh MpaBWja TEXHUKM Oe30macHOCTH Ipu paboTre ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBMXKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepru30BaTh MPHUHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C OMOPOHl Ha UX OmUcaHus (B TOM YHUCIE: MOAIIMITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, TUAPABIMYECKUM Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHONIb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBJICHUM M HEOOXOIUMbIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM KHM3HM I OOecredyeHus
0e30macHOCTH NIpU OOpalleHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbsI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpYKaroIlei cpere;

OCYIIECTBIISITh OTOOp HMCTOYHUKOB HH(popManuu B VHTEepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHN U ITyTEM CPAaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH()OPMALINIO, KOTOPAsl SIBISETCSI POTUBOPEUNBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHINOJHEHUN YYEOHBIX 3a/laHUI HAyYHO-TOMYJISIPHYIO JINTEPATYPy
(Gu3NYECKOro COJepKaHus, CIPAaBOYHbIE MaTepuayibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHChMEHHBIE M YCTHBIE COOOIIECHUsI HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIUK (PU3NUIECKOTO COJIEPKaHUs, B TOM YHCIe MYOJUYHO AeNaTh
KpaTKHe COOOIIEHUS O Pe3ysIbTaTax MPOEKTOB MM YUEOHBIX UCCIIEIOBAHUM, IPU ITOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIMEN;

IPY BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAaHUM pacrpenenirTbh 005S3aHHOCTH B
rpynne B COOTBETCTBUH C IMOCTABJIEHHBIMU 33/1a4aMU, CJIEAUTD 3a BBIIIOJIHEHHUEM IUIaHa
NecTBUM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JAEATEIbHOCTb TIPYIIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIINX.

K xonny oOyuenust B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh y O0OYUAIOIIUXCSl YMEHUI:

WCITOJIB30BaTh IMOHATHUSA: Macca W pa3Mepbl MOJEKYIN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BEILIeCTBA, KpPHCTANIMUYECKHe M aMop(dHbIe Telna,
HACBIIICHHBI U HEHACBIIEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPECHHSISA
DHEPIHUs, TEILUIOBOM JBUIATElb, HIEMEHTAPHBIN IEKTPUYECKUN 3apsill, SJIEKTPUUECKOE



1I0JIe, NMPOBOJHUKU W JIMIJICKTPHUKH, IOCTOSHHBIA JJICKTPUYECKMM TOK, MAarHUTHOE
HOJIE;

pa3iauuaTth SIBIEHUA (TEIJIOBOE paCIIMpPEHUE U CXKaTHE, TEIUIoNepenada, TEMIoBOe
paBHOBECHE, CMauMBaHWE, KaNWUISPHBIC SBICHUSA, WCIAPEHUE, KOHIACHCALUS,
IUIaBJICHHE,  KpUcTaum3auus  (OTBepJeBaHME),  KHUIEHHE,  TeIulonepenaya
(TEenIonpoBOJHOCTh, KOHBEKLMUS, WU3JIyYE€HUE), AIEKTPU3ALHUSA Tell, B3aUMOJIECHCTBUE
3apsA70B, JEUCTBHSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIECHCTBUE
MarHuToB, JAEWCTBHE MarHUTHOI'O IOJI Ha MPOBOJAHHUK C TOKOM, 3JIEKTpOMarHuWTHas
UHAYKIMSA) 10 ONMCAHUI0 MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4ucie (U3NYECKHE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBIIEHUS B IPUPOAE, KpHUCTaLlbl B Ipupoie, uziaydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, MHEs, CHera,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, OJIEKTPUYECTBO IKUBBIX OpPTaHHU3MOB,
MarHuTHOE Mosie 3eMild, Jpel( IOIHCOB, pOJib MAarHUTHOTO MOJS JUIS KU3HM Ha
3emJie, IOJSIPHOE CHUSHUE, IIPU ATOM IEPEBOAUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIUIOTHI, YyHeIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJelbHAas TEIUIOTa IUIABJICHUSA, YAEIbHAs TeIIoTa
napooOpa3oBaHMs, yAEIbHAs TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JEHCTBUS TEIUIOBOM MAIlMHBI, OTHOCHUTEIbHAS BIAXXHOCTb BO3.yXa, JJIEKTPUYECKUN
3apsil, CHJIa TOKA, JJIEKTPUYECKOE HAMpsHKEHHUE, CONPOTHUBICHHE IIPOBOJHHKA,
yJlelIbHOE COIIPOTHUBIICHHE BEIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUYECKOT0 TOKa), IPU
ONMCAHWU TMPaBWJIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIHOJb3YEMbIX BEJIUYMH,
0003HaueHMs M eIUHHIbI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYUHY C JPYTMMH BEJIWYMHAMM, CTPOUTH TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIMYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHHS] MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBa,
IOPUHIUI CYNEpNo3UuIMKM Mojiell (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs
3apsaa, 3akoH Oma ans ydacTka nenu, 3akoH Jxoynsa—J/IeHuma, 3akoH coxpaHeHHs
SHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3alUChIBATH €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

OOBSACHATh (PpU3MUECKHE MPOIECCHl M CBOMCTBA TE€l, B TOM YHCIE M B KOHTEKCTE
CUTyaluin MIPaKTUKOOPUEHTUPOBAHHOT O Xapakrepa: BBISIBIISITH
MPUYNHHOCIEACTBEHHBIE CBSA3HM, CTPOUTh OOBSACHEHHE M3 1—2 JIOTMYECKUX MHIaroB ¢
ornopoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SABICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adauyd B 2-3 JEWUCTBUSA, HCIOJIBb3YsS 3aKOHBI U (QOPMYJIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3aMKChIBaTh KPaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JJISl PELICHUs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IS €€ peleHHs, TPOBOIUTH PAacUEThl U
CpaBHMBATh MOJTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh IPU TOMOLIM (PUIUIECKHX
METOJIOB,  MCIIONb3ysd  ONUCAaHWE  MCCIENOBAaHUSA,  BBIIEIATH  MPOBEPSIEMOE
MPEIOJIOKEHNE, OLIEHWBATh MPAaBUIBHOCTh MOPSAKAa IPOBEIACHUS HCCIEI0BaHUSA,
JIEJIaTh BBIBOJIBL,



IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Ten (KamwUIspHBIC SIBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béMma,
TeMIIepaTypbl, CKOPOCTH MPOLIECCAa OCTHIBAHUS U HArpeBaHUs IPU U3ITY4YEHUH OT I[BETA
U3y4yarouie (Morjomaroneil) MOBEpXHOCTH, CKOPOCTb HCIApPEHHUsT BOJBl  OT
TEeMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, JJEKTpU3alMs Tel U
B3aMMOJIEHCTBUE DIIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBUE IOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MAarHUTHBIX 110JIEH MOCTOSIHHBIX MarHUTOB, J€MCTBUS MarHUTHOTO I0JIs
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpPOBEpsiEMble MPEANOI0KEHUsA, COOUpPaTh
YCTaHOBKY M3 MPEMJIOKEHHOIO 00O0pyJdOBaHMs, OINMCHIBaTH XOJA OINbITa U
(GopMynHpOBaTH BBIBOABI;

BBINOJIHATh NPsIMbIE U3MEPEHUs TEMIIEPATyphbl, OTHOCUTEIBLHON BJIAXXKHOCTH BO3/1YyXa,
CHJIBI TOKA, HANpPSDKEHUS C MHCIIOJIb30BAHMEM aHAJIOIOBBIX IPUOOPOB U JIaTYMKOB
(Gu3nUecKuX BEJIMYUH, CPAaBHUBATh pPE3YylbTaThl H3MEPEHUM € Y4€TOM 3aJaHHOM
a0COIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKON BEIMYUHBI OT JPYrou C
UCIIOJIb30BAaHUEM NPSAMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, IJIOIIAJU NONEPEUYHOI0 CEYEHUs U YAEIBbHOIO CONPOTHUBIIEHUS BELECTBA
IPOBOJIHUKA, CUJIBI TOKA, UAYILET0 Yepe3 MPOBOJIHUK, OT HANPSKEHUsI Ha MPOBOJAHUKE,
UCCJIEIOBAaHHUE T10CJIEI0BATEIbHOTO U MApajUIeIbHOTO COEJUHEHUM MPOBOJHUKOB):
IUIAHUPOBATh UCCIEe0BaHUE, COOUPATh YCTAHOBKY M BBINOJHATH MU3MEPEHMs, CIeays
IPEJI0KEHHOMY IIaHy, (PUKCUPOBATh PE3yJIbTAThl MOTYYEHHON 3aBUCUMOCTH B BUJE
TaOJIuI U TpadUKOB, AETaTh BBIBOABI 10 pe3yJbTaTaM HCCIIeI0BaHUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UYECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJIEHUE MIPOBOJHUKA, pPa0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcoOMpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys
IPEJI0KEHHOW MHCTPYKIUH, U BBIYUCIIATH 3HAUEHNUE BEIMUNHBI,

coOnrofaTh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa WX ONHUCAHMS (B TOM YMCJE: CHCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK AIIEKTPUUYECKON
SHEpPruM, HJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTeIbHbIE SJIEKTPONPHUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTeNb
IIOCTOSIHHOTO TOKA), HWCIOJIb3YS 3HaHUSA O CBOMCTBaX (U3MUECKUX SBJICHUH U
HEo0XoiuMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUUECKHE YCTPOHCTBA M W3MEPUTENbHBIE MPUOOPHI MO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUIaTEIb BHYTPEHHEIO CTOPaHHUs, JIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBI 3JIEKTPUUYECKUX LIeTel C MOCIeN0BaTebHbIM U MapauleIbHbIM COEIMHEHUEM
HIIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX IeTeH;
OPUBOANUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMI0 O TMpHUMEpax) MPAKTUYECKOro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW XM3HM s OOecredeHus
0€30MacCHOCTH TpH OOpalleHud ¢ NpUOOpaMu W TEXHUYECKUMH YCTpOICTBaMu,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleu cpere;

OCYILIECTBIISATh MOMCK HH(POpMaluu (U3NYEecKoro cojepxanus B VHTepHeTe, Ha
OCHOBE€ MMEIOIIMXCS 3HAHUH M NYTEM CpPaBHEHMS JOINOJIHUTEIBHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALMIO, KOTOpas SBJIAETCS NPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BATh MPH BBITOJHEHUH y4eOHBIX 33aHUi HAYyYHO-TIOMYJSIPHYIO JINTEPATypy
(Gu3MYeCKOro CcoJepKaHMs, CIIPaBOYHBbIC MaTepHaibl, pecypchl cetu HTepHer,
BJIJeTh NpHEMAMU KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHus HMHGOPMALMH U3
OJTHO¥ 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIEHHs, 0000Imas
MH(QOPMAIHIO M3 HECKOJIbKHX HCTOYHUKOB (PU3MYECKOTO COAEp)KaHWS, B TOM UYHCIIE
nyOlIMYHO  IPEICTaBISITh  PE3yiabTaTbl IMPOEKTHOM WM HCCIENOBATEIbCKON
JIeATEIILHOCTH, TIPU 3TOM TPaMOTHO HCIIOJIB30BAaTh U3yYEHHBIN MOHATUHHBIA armmapar
Kypca (U3UKH, COMTPOBOXKIATH BBICTYILUICHHE IPE3CHTAIIHNEH;

IpU  BBINOJIHCHUU Y4YEOHBIX TPOCKTOB M HCCICIOBAaHMA (U3MUSCKHX MPOIIECCOB
pacnpesnenats 00s3aHHOCTH B TPYIIE B COOTBETCTBHUHU C IOCTABICHHBIMU 3a/1a4aMH,
CIIEINTh 32 BBIIOJHECHHEM IUIaHA JCHCTBHH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBI BKJIQJ B  JAEATEIBHOCTH  TPYIIBI,  BBICTPAHBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBHUE, TIPOSIBIISISI FOTOBHOCTH pa3periarbh KOH(IUKTHL.

K xoHuy oOyuenust B 9 Kiacce npeIMeTHbIE pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHbI
oTpaxaTb c(hOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

WCIIOJIb30BaTh TOHSTHS: CHUCTEMa OTCYETa, MaTepHalbHash TOYKa, TPACKTOPHUs,
OTHOCUTEIIbHOCTh MEXaHUYECKOTr0 JIBMKEeHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TpEHUE, IEHTPOCTPEMUTEIHLHOE YCKOPEHHE, HEBECOMOCTh W TMEpPEerpy3Ku, IEHTP
TSOKECTH, a0CONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTU TBEPJOrO Tela, paBHOBECHE,
MEXaHHYECKUE KOJICOaHWsI W  BOJHBI, 3BYK, HHQPPa3ByK H©  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATBHO30PKOCTh, CIIEKTPHl HWCIyCKaHWS W TODJIONIeHHs, anbda, Oera- M ramma-
U3ITy4eHUs, U30TOIBL, SACpHAs YHEPreTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEWHOE JIBI)KEHUE, CBOOOIHOE TMaJICHUE TEJI, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJECHCTBUE TeEJ, PEAaKTUBHOE JIBH)KCHHE,
KoJjiebaTenbHOe JBMKEHUE (3aTyXamllhe W BBIHYXICHHBIE KoJieOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpaXEHUE 3ByKa, NPSIMOJMHEWHOE paclIpOCTPaHEHHUE,
OTpa)KE€HUE U MPEJIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIEPCHS CBETa,
€CTECTBEHHAs] PaJIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWUYATOTO CIIEKTPa H3ITy4EHUS )
[0 OMHMCAHUIO MX XapaKTE€PHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOe (PU3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UUYECKUX SBJIICHUM B OKpYKaroeM Mupe (B
TOM 4yHcie (U3HYECKUe SBICHUS B MPUPOJIE: MPHUIMBHI U OTIUBHI, JABIKEHUE TJIAHET
ConHEYHOM CHCTEMBI, PEaKTUBHOE JIBI)KEHHE KUBBIX OPTaHU3MOB, BOCTIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, ILyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKHUE SIBJICHUS B  TPHUPOAE, OHOJOTHYECKOE JICUCTBHE  BHUAUMOTO,
yIbTPaUOIETOBOTO M PEHTTEHOBCKOTO H3JIYUY€HUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
$oH, KOCMHYECKHE JIy4H, pPaJHMOAKTUBHOE W3JIy4eHHUE TIPUPOJAHBIX MHHEPAJIOB,
JEMCTBUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/adyy B Y4eOHYIO, BBIACISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bU3UYECKUX SIBICHUN;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEITMYUHBI (CPEeIHsIST ¥ MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIKCHHH,
YCKOpEHHE, MepeMelleHrne, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHUs, CUja YIPYrocCTH,
Cuja TSDKECTH, YCKOpPEHHE CBOOOIHOTO MaJCHMsI, BEC Tella, UMITYJIbC Tea, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MMOTCHIIUATBHAS SHEPTUS TeJa, MOJIHITOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASL SHEPTUS CKATON MPYKUHbI, KHHETHYECKas



SHEprus, IOJHAas MEXaHWYecKas SHEeprus, MepuoJ M 4YacToTa KOJIeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, I10KA3aTelb IPEIOMIICHUS
cpezbl), MPU ONUCAaHUM IMPABHIBHO TPAKTOBaTh (PU3MYECKHM CMBICI HCHOJIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M EIUHUIBl (PU3MUYECKUX BEIUYMH, HAXOAUTh (HOPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYIO BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapaKTepU30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsI HEPIMM, 3aKOH BCEMHUPHOI'O TITOTEHMSI, MPUHLUI CYNEPHO3ULUN CHUIL,
IPUHIUI OTHOCUTENbHOCTHU ['anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHbl OTPAXEHMsSI M TIPEIOMIIEHHUSI CBETA, 3aKOHbl COXPAHEHHUs 3apsJ0BOro HU
MaccoBOro 4YHMCel TIpU SIAEPHBIX peakuusX, IpU OSTOM JaBaTh CJIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHHE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3yuyeHHbIX CBOMCTBA (U3UYECKUX SABICHUM, (PUIUUECKUX 3aKOHOB HIH
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3aja4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM), UCIIONb3Ys
3aKOHBl M (DOpMysibl, CBsI3bIBarOLIME (PU3UYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3a/ladyd 3allMChIBaTh KPaTKOE YCJIOBME, BBIABIATH HEAOCTAIOLIME WU
U30BITOYHBIE JTAaHHBIC, BHIOWPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIS pPELICHUs,
IPOBOAMTH pacyéTbl U OLEHUBAaTh PEATMCTUYHOCTh IOJYYEHHOIO 3HAYCHUS
(bu3M4ecKoil BEITUUNHBL;

pacrio3HaBaTh NpPOOJIEMbl, KOTOpPblE MOXKHO pPELIMTh MpPU MOMOIIM (pU3HUeCcKUX
METOJIOB,  MCIIONb3ysd  ONUCAaHUE  MCCIENOBAaHUS,  BBIICISATH  MPOBEPSIEMOE
NpPENONI0KEeHNE, OICHWBAaTh IMPABWIBHOCTh TOpPSJKAa MHPOBEAECHUS MCCIEOBAHUS,
JIeJIaTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YNIbTAaThl HAOIIOAEHUN U OIIBITOB;

IIPOBOAMTDH ONBITHI MO HAONIONEHNIO (PU3NYECKUX SBJICHUN WIM (PU3NYECKHX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HploTOHA, 3aKkOHAa COXpaHEHUs YHEPTUH, 3aBUCUMOCTh
nepuoja KojsebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTH IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYAbl MAJIBIX KOJI€OaHWH, MPSIMOJIIMHEHHOE paclpoCTpaHEHHE
CBETa, pa3JIoOKEHHE Oelloro cBeTa B CIEKTpP, U3YYEHHE CBOICTB H300pa)keHUs B
IUIOCKOM 3€pKaJle M CBOMCTB H300pakeHHMsI MpeaMmera B coOMparoliel JIMH3E,
HAOJIIO/IEHUE CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB M3JIY4YEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO Habopa 000PYAOBaHUS, OMHUCHIBATH X0 OMbITa U
€ro pe3yJibTaThbl, POPMYIUPOBATH BHIBOJIBI;

IPOBOAUTh NPU HEOOXOAMMOCTH CEpPHIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HaYeHHe u3MepseMoi BeNUYMHBI ((OKYCHOE pacCTOsSHHE COOUpAIOLIeH JIMH3bI),
000CHOBBIBATH BHIOOP Crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0pa);

IIPOBOAMUTH HCCIIEIOBaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OpSAMBIX M3MEpPEHHUH (3aBUCUMOCTh MYTH OT BPEMEHH IMPU PaBHOYCKOPECHHOM
JIBUKEHUM 0e3 HaualbHOW CKOpPOCTH, TMepuoja KojiedaHHM MaTeMaTHuecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaXKEHHUS CBETa OT yIja HaJeHus u
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaThbl IOJYYEHHOH 3aBHCHMOCTH
¢u3nyecKuX BETUMYMH B BHUAE TaOIUI] U TpaduKOB, JeNaTh BHIBOJBI MO pe3yJibTaTaM
MCCIIE/IOBAHMSI;

IPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja IPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHs] CKOJIBKEHHUS, MeXaHHuecKkass pabora u



MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIIOJHSTH
U3MEpEHUS, Cenysl NMPEeJIOKEHHON MHCTPYKIMH, BBIUMCIIATh 3HAYEHHE BEIUYMHBI U
AQHAIM3UPOBATh IOJyYEHHBIE pE3ylbTaThl C Y4YETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHHU;

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENeH: MaTepuanbHas
TOUYKa, aOCONIOTHO TBEPIOE TEJNO, TOYCUHBIM HMCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IUTAHETapHasi MOZEIb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB C OMOPOI HA UX ONMUCAHUS (B TOM UYHUCIIE: CIUIOMETP, JATYUKH MOJIOXKEHUS,
pacCTOSIHUA U YCKOPEHHSI, PaKeTa, 9X0JI0T, OUYKH, TIEPUCKOII, OTOAImapaT, ONTUIESCKHIE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, KaMmepa Bunbcona), uCHonb3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJOTHYECKHX MPOIECCOB IMPH PEHICHUH Y4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbl JUIsl OCTPOEHUS M300pakeHUN B IUIOCKOM
3epKajie U coduparouieit TuH3e;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMepax) MPAKTHUYECKOTrO
UCTIOJIB30BaHUS (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHUus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOIGHHS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpYXKarolliei cpene;

OCYIIECTBIIATh MOMCK HMHPOpManuu (¢uszndeckoro cojepxkanus B VHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsI TMOMCKOBBIA 3ampoc, HAaXOAUTh IYTU OIpEeAeIeHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4€OHBIX 3a/laHUi HaYyYHO-TIOMYJISIPHYIO JINTEPATypy
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJa/IeTh MpUEMAMHU KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMAILUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(pOpMaIUU
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOT0 COAEp)KaHMs, MyOJIMYHO MpeCTaBIsATh
pe3yNbTaThl IPOEKTHOM WIJIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, IIPH 3TOM IPAaMOTHO
UCIOJIb30BaTh HM3YYEHHBIM MOHATUHHBINA amnmapar u3y4yaemoro pasaena (U3uKd Hu
COTMPOBOXKAAaTh BBICTYIUIGHHE Ipe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KosauvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpamMMbl Bcero ogITpo.m)m,Ie p 6aKTm1ec1me o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypeb
Pazgen 1. ®u3uka u €€ poJib B MO3HAHUHU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 Pu3Hia - HayKka 0 MPHPOJe 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
12 DH3HHECKHE BEIHHHbI 2 ! https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAay4HBIH METO MO3HAHUS 2 1 https://m.eds00.ru/7f416194
Htoro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpocHue BelecTBa 1 bubmmorexa [TOK
' p H https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnuotexa [JOK
' BEIIIeCTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBa 2 bubmiorexa LIOK
' p m https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznea 3. /IBu:xeHue U B3auUMo/ielicTBUE TeJl
bu6mmorexa [IOK
31 MexaHHIECKOE ABIKCHHC 3 https://m.edso0.ru/7f416194
bubmuorexa [JOK
3.2 Muepups, macca, m10THoCTS 4 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
3.3 Cuna. Bupet cun 14 . 2 https://m.edso0.ru/7f416194



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

Hroro no pazgeny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMIKOCTE U ra3oB
41 Masnenue. llepenaya naBieHust TBEPAbIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasere xukocTH S https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 Atmoceproe nasene 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEIIO https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6mmorexka [IOK
51 Pabora 1 mompgocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpocthie MexaHH3MEI > . https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
53 Mexanmueckas sHeprus 4 1 https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KoJsinuecTBO 4acoB JIeKTPOHHbIE
. HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne i/ Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 0BpA30OBATEIBHBIE
padoThI padoThbI pecypesi
Pa3nen 1. TenioBble siBJaeHHs
11 CTpoeHME U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
' p B https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Teruioseie npoueccs! 21 . > https://m.edsoo0.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DiekTpuyeckue U MATHUTHBIE SIBJIEHUS
21 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' 1 UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 2 7 hitps://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MaruTHbie sBACHHA 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 DIEKTPOMATHHTHE HHYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJsinuecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne i/ HpOrpAMMES Beero KOﬁHTpOJILHLIe HpﬁaKanecKne 06pazoBaTeIbHbIE
padoThI padoThbI pecypesi
Paznen 1. Mexann4yeckue siBJeHUs
11 MexaHH4YeCKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Baanvopericrane Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHbI COXpaHCHNA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3znen 2. Mexannuyeckne Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
21 Mexanuseckue Koneoarms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecknue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no paszneny 15
Pa3nen 3. Dj1eKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubnuorexa [JOK
' 3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bubmuorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.eds00.ru/7f41ada6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK

4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoenue atomnoro spa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SInepHble peakuun 7 1 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3zjeun 6. IloBTopuTe/1bHO-00001aI0IIMIE MO1Y.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bubnnorexa [HOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

®dusnka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. Gusnveckue
SIBJICHUS

MexaHn4deckue, TEIUIOBEIE,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BEIMUUHBI U UX
u3MepeHue

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchl

https://m.eds00.ru/3c9c9366

https://m.edsoo.ru/df1f6fb8

https://m.edso0.ru/6185e41e

VYpok-uccnenoranue "M3mepenue
TEeMIIEpaTypbl IpU NOMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMIeparypbl”

https://m.edso0.ru/2312c9d7

Kak ¢usuka u npyrue
€CTECTBEHHbIC HAYKU U3Y4alOT
npuponay. EcrecTBeHHOHAy4YHBIN
MeToJI no3HaHus. Onucanue
(bu3NYECKUX SIBICHUN C TTOMOILBIO
MOZEIIen

VYpok-uccnenosanue "lIposepka
TMIOTE3bI: JaJbHOCTh MOJIETA
mIapyKa, MymeHHOT O
TOPU30HTAIILHO, TEM OOJIBIIIE, YEM
0oJbIe BbICOTA mycKka"

Crpoenue BeniecTBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEILIECTBA

https://m.edso0.ru/3842f3a4

https://m.edsoo.ru/145e7ble

https://m.edsoo.ru/12a57dbb



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e
https://m.edsoo.ru/12a57dbb

10

JIBM>KEHUE YacCTHULl BELIECTBA

VYpoxk-uccienoBanue «OnbITh 1O
HAOJIIOIEHUIO TEIIOBOIO
PACIITUPEHHS Ta30BY

AFpCFaTHBIC COCTOsIHHA BCIICCTBaA

https://m.edsoo.ru/bcdf4162

https://m.edsoo.ru/dc28d455

https://m.edso0.ru/93dd87d7

11

12

13

B3anMocBsA3b Mexy CBOWCTBAMU
BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX

ATOMHOMOJICKYJIIPHBIM CTPOCHUCM.

OCcoOeHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI
Mexanunyeckoe ABUKEHUE.
PaBHOMEpHOE 1 HEpAaBHOMEPHOE
JIBUYKEHUE

Ckopoctb. Enunuiiel ckopoctu

https://m.edsoo.ru/bb22e4a5

https://m.edso0.ru/43ceab19

https://m.edsoo.ru/fdd6c394

14

15

16

17

18

Pacuer IIYyTHU U BpECMCHU NBUKXCHUA

WNuepuus. 3aKkoH UHEPIUH.
B3anmoneincTeue Ten Kak npuyMHa
W3MEHEHUS CKOPOCTH IBUKEHUS
T

IInotHOCTh BemecTBa. Pacuer
Macchl 1 00beMa TeJia o ero
IUIOTHOCTH

JlaGopatopHnas pabora
«Omnpenenenne MIOTHOCTH
TBEPAOTO TEIAN

Pertenne 3agau mo reme
"TInmoTHOCTE BeriecTBa'

https://m.edso0.ru/f1164e28

https://m.edsoo.ru/7b9b482e

https://m.edsoo.ru/4cd7ale8

https://m.edso0.ru/766f1f89

https://m.edsoo.ru/3f769a5a

19

Cuita kak XapakTepHUCTHKA
B3auMosieiicTBus Ten. Cuna
ynpyroctd. 3akoH ['yka

https://m.edso0.ru/2546928c

20

Jlaboparopnas pabota «3yueHue

https://m.edsoo.ru/afbd9bdd



https://m.edsoo.ru/bcdf4162
https://m.edsoo.ru/dc28d455
https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/bb22e4a5
https://m.edsoo.ru/43ceab19
https://m.edsoo.ru/fdd6c394
https://m.edsoo.ru/f1164e28
https://m.edsoo.ru/7b9b482e
https://m.edsoo.ru/4cd7a1e8
https://m.edsoo.ru/766f1f89
https://m.edsoo.ru/3f769a5a
https://m.edsoo.ru/2546928c
https://m.edsoo.ru/afbd9bdd

3aBUCHMOCTH PACTSKCHHS
(medopmanum) Mpy>KUHBI OT
MPUJIOKEHHON CHJIBI»

21

22

23

24

SIBnenue Tarorenns. Cuiia TSKECTH

CBs3b MEXKY CUJION TSXKECTH U
Mmaccol tena. Bec tena. Pemenue
3aza4 o reme "Cuia tsokect"”

Cuiia TsKecTu Ha ApYyTrux
mwiadeTax. usnyeckue
XapaKTEPUCTUKH TUIAHET

N3mepenue cuit. JluHamomeTp

https://m.edsoo.ru/5f763ae9

https://m.edsoo.ru/511ca9df

https://m.edso0.ru/384f287b

https://m.edsoo.ru/f6639f2d

25

26

Bec tena. HeBsecomocTh

Crnosxenue 1ByX cui,
HaMpaBJICHHBIX MO OJTHON MPSMOM.
PaBHOelicTBYIOIIASA CHIT

https://m.edsoo.ru/594bb9cd

https://m.edso0.ru/62elae35

27

28

29

30

Pemrenue 3agad mo reMme
"PaBHonelicTByrOMmIAas cui”

TpeHue CKONbXEHUS U TPEHUE
nokosi. Tperue B npupoze u
TEXHUKE

JlaGopatopnas pabora «3yuenue
3aBHCUMOCTH CHJIBI TPEHHS
CKOJIBKEHUS OT CHJIBI JaBJICHUS U
XapaKTepa COMPUKACAIOMINXCS
IIOBEPXHOCTEW

Pemrenue 3anau Ha onpeneneHue
PaBHOJICHCTBYIONIEH CHUIIbI

https://m.edso0.ru/78755da8

https://m.edsoo.ru/8481b4hd

https://m.edso0.ru/99ea5ef7

https://m.edso0.ru/38b267h8

31

Pemenue 3amau mo remam: «Bec
Tenay, «I'paduaeckoe
n3o0paxeHue cum, «CHiIb,
«PaBHOZIEMCTBYIOIIAS CUIT»

https://m.edsoo.ru/f2fbfbaa

32

KontponbHas paboTa mo TemMam:

https://m.edsoo.ru/33fe531c



https://m.edsoo.ru/5f763ae9
https://m.edsoo.ru/511ca9df
https://m.edsoo.ru/384f287b
https://m.edsoo.ru/f6639f2d
https://m.edsoo.ru/594bb9cd
https://m.edsoo.ru/62e1ae35
https://m.edsoo.ru/78755da8
https://m.edsoo.ru/8481b4bd
https://m.edsoo.ru/99ea5ef7
https://m.edsoo.ru/38b267b8
https://m.edsoo.ru/f2fbfbaa
https://m.edsoo.ru/33fe531c

33

«MexXaHU4YeCKOe JIBHKCHHUCY,
«Macca, III0OTHOCTEY, «Bec Temay,
«['paduueckoe n3o0paskeHne CUI»,
«Cunbi»

JaBnenue. CriocoObl yMEHBITICHUS
Y YBEJIMYCHHUSI 1aBJICHUS

https://m.edsoo.ru/e56bd875

34

JlaBnenue raza. 3aBUCUMOCTh
JaBJICHUS Ta3a oT 00bEMa,
TeMIepaTypsl

https://m.edsoo.ru/41e7cacb

35

[Tepenaua naBiieHust TBEPABIMU
TeNaMH, JKUIKOCTSIMH U ra3aMH.
3akon [Tackains

https://m.edsoo.ru/cfb73461

36

I[aBJIeHI/Ie B XXUJKOCTH U Ia3c,
BBI3BAHHOC HeﬁCTBHeM CHIJIBI
TAXKCCTHU

https://m.edso0.ru/8e8367b5

37

38

Pemenue 3amaud mo treme «/laBnenue
B KHJIKOCTHU U Tra3ze. 3aKoH
ITackamnsy

Coobmaromumecs: cocyisl

https://m.edsoo.ru/3c9f6fad

https://m.edso0.ru/384621b8

39
40

I'mppasinueckwii npece

Manomertpsl. [lopuiaeBon
JKUJIKOCTHBIA HAcOC

https://m.edsoo.ru/f6417ca4

https://m.edso0.ru/1f58766b

41

Atmocdepa 3emiu. [Ipuannbl
CYIIECTBOBAHHMSI BO3YIIHOM
000J10uKH 3emMiIu. 3aBUCHMOCTD
aTMoc(hepHOro JaBICHUS OT
BBICOTHI HAJT YDOBHEM MODSI

https://m.edso0.ru/9249b692

42

43
44

Bec Bo3ayxa. ATmocdepHoe
JIaBJICHUE

N3mepenune armocdepHOTo
nasinenus. OneiT Toppuuennu

3aBUCUMOCTBH aTMOC(EPHOTO

https://m.edsoo.ru/ccd4dad5

https://m.edsoo.ru/22f14fba

https://m.edso0.ru/6c48c524



https://m.edsoo.ru/e56bd875
https://m.edsoo.ru/41e7cacb
https://m.edsoo.ru/cfb73461
https://m.edsoo.ru/8e8367b5
https://m.edsoo.ru/3c9f6fad
https://m.edsoo.ru/384621b8
https://m.edsoo.ru/f6417ca4
https://m.edsoo.ru/1f58766b
https://m.edsoo.ru/9249b692
https://m.edsoo.ru/ccd4dad5
https://m.edsoo.ru/22f14fba
https://m.edsoo.ru/6c48c524

45

JABJICHUS OT BBICOTHI HAJl YPOBHEM
Mops

bapometp-anepouna. Atmocdeproe
JTABJICHUE HA PA3JIMYHBIX BBICOTAX

https://m.edsoo.ru/e7a99517

46

47

48

Pemenue 3agau no reme
"AtmochepHoe naBieHue"

JeicTBuE )KUIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumesioBa cuiia

JlaGoparopHnas pabora
«OmnpeneneHue BEITAIKUBAIOIICH
CWJIBL, ACMCTBYIOLIEH Ha TeJO,
MOTPYKEHHOE B KHUJIKOCTh)

https://m.edsoo.ru/c12835a8

https://m.edsoo.ru/ac71c7fa

https://m.edsoo.ru/3749d5cc

49

50

JlaboparopHnas pabota 1mo Teme
«MccrnenoBanue 3aBHCHMOCTH Beca
TeNa B BOJE OT 00bEMaA
MOTPYKEHHOU B KHUJIKOCTh YaCTH
Tenay

IInaBanue Texn

https://m.edso0.ru/3c¢11398¢

https://m.edsoo.ru/celf25ac

51

JlaboparopHnast pabota
"KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYMPOBAHUE JIOJIKU U
OmpeeieHue eé
rpy30MoabEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

53

Pemrenue 3agad mo reMam:
«IInaBanue cynos.
Bo3znyxomnaBanue», «/laBnexnue
TBEPJbIX TEJ, )KUJIKOCTEU U Ta30B»

Mexanunyeckas padboTta

https://m.edsoo.ru/3373694e

https://m.edsoo.ru/8a8cac47

54
55

MorHocTs. EquHUIBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOH IIPH

https://m.edso0.ru/4395592e

https://m.edsoo.ru/8e9f821a



https://m.edsoo.ru/e7a99517
https://m.edsoo.ru/c12835a8
https://m.edsoo.ru/ac71c7fa
https://m.edsoo.ru/3749d5cc
https://m.edsoo.ru/3c11398c
https://m.edsoo.ru/ce1f25ac
https://m.edsoo.ru/ce4a8f8a
https://m.edsoo.ru/3373694e
https://m.edsoo.ru/8a8cac47
https://m.edsoo.ru/4395592e
https://m.edsoo.ru/8e9f821a

noabséMe o Jiectauie"

56

57

58

59

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha pelyare

KonTponbnas pabota no teme
«/laBneHue TBEPABIX TeET,
KHUJKOCTEH U ra3oBy» /
Bcepocculickas nposepodHas
paborta

PesepBHylit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPJIBIX TEJ, KHUJIKOCTEH U ra3oB» /
Bcepocculickas npoepodHas
paborta

Pbiuaru B TexHHKE, OBITY U
npupoze. Jlaboparopnas pabora
«HccnenoBanue ycloBHid
PaBHOBECHSI phlyara

0.5

https://m.edso0.ru/1283aa34

https://m.edsoo.ru/3¢391d99

https://m.edso0.ru/76988618

https://m.edso0.ru/85ed83cc

60

Pemenue 3amay mo TemMe «Y CI0BUS
paBHOBECHSI pblUara

https://m.edsoo.ru/6d1lcdc72

61

62

Koaddunment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenune KII/ HaknoHHOM
MJIOCKOCTH

Pemenue 3amgaud mo treme "Pabora,
MomHocTh, KIT/"

0.5

https://m.edsoo.ru/8a91d11d

https://m.edsoo.ru/ab3c7eaf

63

Mexanunyeckas SHEpIHusl.
Kunernueckas 1 noTeHIMalIbHAs
SHEPTHUsl

https://m.edsoo.ru/2delcc24

64

65

3aK0H COXpaHEHHUs MEXaHUYECKON
SHEPrUU

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBLHOE OIIPENEICHHE

https://m.edsoo.ru/92e9efac

https://m.edsoo.ru/fbbh989ba



https://m.edsoo.ru/1283aa34
https://m.edsoo.ru/3c391d99
https://m.edsoo.ru/76988618
https://m.edsoo.ru/85ed83cc
https://m.edsoo.ru/6d1cdc72
https://m.edsoo.ru/8a91d11d
https://m.edsoo.ru/ab3c7eaf
https://m.edsoo.ru/2de1cc24
https://m.edsoo.ru/92e9efac
https://m.edsoo.ru/fbb989ba

M3MEHEHHS KHHETHUECKOU 1
MOTEHIMATBHON YHEPTUH TIPU
CKaTBIBAHWUH TeJIa 110 HAKJIIOHHOM
II0CKOoCTH"

KonTponbhas pabota no teme

66 1 https://m.edso0.ru/1a4d3478
«PaboTa ¥ MOIIHOCTh. DHEPTHSI»
PesepsHsiii ypok. Pabora ¢

67 TEKCTAaMH I10 TeMme "MexXxaHnueckoe 1 https://m.edsoo.ru/355411fe
nBrokeHne"
PesepBHblit ypok. Pabora ¢

68 TekcTaMmu 1o Teme "Pabora. 1 https://m.edsoo.ru/281h265e
MomnocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/1a4d3478
https://m.edsoo.ru/355411fe
https://m.edsoo.ru/281b265e

8 KVIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (POBbIE

Ne Tema ypoka K I HAara o0pa3oBaTte/ibHbIE
/o Yp Beero OHTPOJIbHbIE PaKTH4YECKHe u3yuenus P
padoTbI padoThbI pecypcnl

OCHOBHbIE TIOJIOKEHUS

1 MOJICKYJIAPHOKHHETHHCCKON 1 https://m.edsoo.ru/4b6b1523
TEOPUU U KX OIIBITHBIC
MOJITBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJICKYJT 1 https://m.edso0.ru/51284758
Mopenu TBEPAOro, JKUAKOTO U

3 razo00pasHOro COCTOSHUI 1 https://m.edso0.ru/7236¢9f9
BEIIIECTBA
OO®bsicHeHHE CBOICTB TBEPOIO,
KHJIKOTO M ra3000pa3Horo

4 COCTOSIHUH BEIECTBAa HA OCHOBE 1 https://m.eds00.ru/94849842
MOJIOKEHUN MOJIEKYISIPHO-
KMHETUYECKOU TeOpuu

5 fg;ﬂaﬂmqecme n amopgupie 1 https://m.edsoo.ru/5d25b3dd

6 CMauMBaHHE H KAIHIIAPHOCTE, 1 https://m.edsoo.ru/8bb5494b
[ToBepxHOCTHOE HATSXKEHUE

7 TeruioBoe paciiMpeHue u cKaTue 1 https://m.edsoo.ru/42dc6eaf
Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIIOBOTO 1 https://m.edso00.ru/767b611b
JIBUKCHUS YaCTHI]

9 BHYTpCHHSS SHEPIHS. €HOCO6H 1 https://m.edsoo.ru/7a161b6d
W3MEHEHUs BHYTPEHHEH dHepruu

10 Bus! Temonepenaun 1 https://m.edsoo.ru/e5c7ce2c
Ypok-koHpepeHus

11 "TIpakTHYECKOE UCTIOJIb30BAHUE 1 1 https://m.edsoo.ru/47298c48

TEIJIOBBLIX CBOMCTB BCIICCTB U



https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/51284758
https://m.edsoo.ru/7236c9f9
https://m.edsoo.ru/94849842
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/42dc6eaf
https://m.edsoo.ru/767b611b
https://m.edsoo.ru/7a161b6d
https://m.edsoo.ru/e5c7ce2c
https://m.edsoo.ru/47298c48

12

MaTEepUaJIOB B LETIX
sHeprocoepekeHus"

KonnuectBO TeIoTel. Y aenbpHasa
TEIUIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

YpaBHEeHHE TEIJIOBOTO OaaHca.
TerooOMeH U TEeIIoBoe
paBHOBECHE

https://m.edsoo.ru/6aef5eca

14

15

JlaGopaTtopHnast pabora
"UccneqoBanue ABJICHUA
TEr1000MeHa IpU CMEIIMBaHUH
XOJIOJIHOW U ropstyeit BobI"

Pacuer xonmmuecTBa TEIIIOTHI,
HE00XO0IUMOTr0 sl HArPEeBaHUS
TeJa U BBIACISIEMOTO UM IIPU
OXJIAXKICHUH

https://m.edsoo.ru/b1634a45

https://m.edsoo.ru/fd21c3d1

16

17

JlaGopaTopHnas pabota
"Onpenenenue yaeabHOU
TEMJIOEMKOCTH BelecTBa"

SHCPFHH TOILIMBA. Y AelIbHAs
TCIJIOTA CrOpaHusa

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2cf8923b

18

[ImaBnenne n oTBEpAEBaHNE
KPUCTAJTIMYECKUX TEJI. Y IeTIbHas
TEII0TA IJIABJICHUS

https://m.edsoo.ru/5c¢93abab

19

JlaGopaTtopHnast pabota
"Onpeznenenue yaenabHOU TETIOTHI
MJIaBJICHUS JIbaa"

https://m.edso0.ru/9cb89h68

20

21

[TapooOpa3oBanre U KOHIEHCAITHS.

Hcnapenue

Kunenune. Y nennHas Temiora
napooOpa3oBaHUs M KOHEHCAIIHH.
3aBUCHUMOCTh TEMIIEpaTyphl
KHUIIEHUS OT aTMOC(EPHOTO

https://m.edsoo0.ru/943361ac

https://m.edsoo.ru/e4c6ce3f



https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/6aef5eca
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/2cf8923b
https://m.edsoo.ru/5c93abab
https://m.edsoo.ru/9cb89b68
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https://m.edsoo.ru/e4c6ce3f

JaBJICHHUA

22

23

BiaxxHocTh BO31yXa.
JlaGopaTtopHnas pabota
"OrnpezesneHre OTHOCUTENbHOU
BJI&KHOCTH BO311yxa"

Pemenue 3amau Ha onpeencHue
BIIQKHOCTH BO3/yXa

https://m.edsoo.ru/17eeb2af

https://m.edso0.ru/9f97285d

24

[TpuHIMTIBL paOOTHI TETIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JlBurarens BHYTPEHHETO CTOPAHMS

https://m.edsoo.ru/al4fldbc

25

KII/I TerutoBoro aBuraTessi.
TennoBble ABUTATENN U 3alLUTA
OKpYKaroIel Cpebl

https://m.edsoo.ru/c1c67641

26

3aKoH COXpPAaHCHHA U ITPCBPAIICHUA
SHCPIHU B TCIJIOBBIX ITPpOLCCCax

https://m.edso0.ru/89535ae3

27

28

29

IToaroroBka Kk KOHTPOJIBHOU
pabote no Teme "TemnoBsie
sBJIeHHs. VI3MeHeHne arperaTHbIx
COCTOSIHUM BemecTBa'
KonTponbHas pabota mo Teme
"TerutoBble siBieHus. M3Mmenenue
arperaTHbIX COCTOSIHMU BeniecTa'
Onektpuzanus ten. [[a pona
AJICKTPUIECKUX 3aPsI0B

https://m.edsoo.ru/dfead43fc

https://m.edso0.ru/64eb961f

https://m.edsoo.ru/17ef865b

30

Ypok-uccienoBanue
"OnekTpu3zanus Tea UHAYKIUEH 1
IIPU CONPUKOCHOBEHHH "

https://m.edsoo.ru/1de2a6dc

31

B3aumoneiicTBue 3apsKeHHBIX Tell.
3akon Kymnona

https://m.edso00.ru/9753c836

32

DIIEKTPUUIECKOE TIOJIE.
Hanpsi>xeHHOCTB 1eKTPUYECKOro
noJist. [IpuHnun cynepno3unuu

https://m.edso0.ru/46777f42



https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/a14f1dbc
https://m.edsoo.ru/c1c67641
https://m.edsoo.ru/89535ae3
https://m.edsoo.ru/dfea43fc
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https://m.edsoo.ru/46777f42

ANEKTPUYECKHUX TOJEN

33

Hocurenu snekTpuueckux 3apsiioB.
OnemeHTapHbii 3apsia. CTpoeHue
aToMa

https://m.edsoo.ru/d5afc8eb

34

IIpOBOHUKY U TUATEKTPUKH.
3aKOH COXPaHEHHMS JIEKTPUUECKOTO
3apsaa

https://m.edsoo.ru/f2d4al134

35

36

37

38

39

Pemenue 3aga4u Ha npUMEHEHUE
CBOMCTB JJICKTPUUYCCKUX 3aPsI0B
DJIEKTPUUYECKHI TOK, YCIOBHS €TI0
cyuiectBoBanud. MIcTouHMKH
AJIEKTPUYECKOTO TOKA

JIefiCTBHS 2IIEKTPUYECKOTO TOKA

Vpok-uccnenoanue "JlelicrBue
AIEKTPUUECKOTO TOJI Ha
MIPOBOJIHUKH U TUDJIEKTPUKH"

SJICKTpI/I‘-IeCKI/Iﬁ TOK B MCTaJlJIax,
KHUAKOCTAX U ra3ax

https://m.edsoo.ru/5e7ea9cc

https://m.edsoo.ru/67367ddc

https://m.edsoo.ru/aele7251

https://m.edso0.ru/1b724c3e

https://m.edso0.ru/23935322

40

41

42

DneKkTpuyecKkas merb 1 e€
COCTaBHBIE YaCTH

Cuna Toka. JlaboparopHas paboTa
"U3mepeHue u peryupoBaHue
CHJIBI TOKA"

DNEKTPUYECKOE HAMPSIKEHHE.
Bonsr™metp. JIaGopaTopnas padoTa
"M3MepeHune U peryJinpoBaHue
HarpsokeHus"

0.5

0.5

https://m.edsoo.ru/e19acc53

https://m.edso0.ru/d67176b6

https://m.edsoo0.ru/6a219ef8

43

44

ConpoTusieHne MPOBOJHMKA.
VY enpHOE CONMPOTUBIICHUE
BEIIECTBA

JlaGoparopHas paboTa
"3aBUCUMOCTD JIEKTPUYECKOTO

https://m.edso0.ru/98c1f226

https://m.edsoo0.ru/8852b3cf



https://m.edsoo.ru/d5afc8eb
https://m.edsoo.ru/f2d4a134
https://m.edsoo.ru/5e7ea9cc
https://m.edsoo.ru/67367ddc
https://m.edsoo.ru/ae1e7251
https://m.edsoo.ru/1b724c3e
https://m.edsoo.ru/23935322
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https://m.edsoo.ru/8852b3cf

COIIPOTUBJICHUS ITPOBOJHUKA OT €TI0
JUTUHBI, TUTOIIA TN ITOTIEPEYHOTO
ceueHus u matepuana”

45

3aBUCUMOCTE CHJIIBI TOKA OT
HanpspkeHus. 3akodH OMma Juist
ydacTka 1enu

https://m.edso0.ru/224862ac

46

JlaboparopHas paboTa
"NccneqoBaHue 3aBUCUMOCTH CHJIIBI
TOKa, UYIIEro Yepe3 pe3ucTop, oT
COTIPOTHUBIICHUS PE3UCTOPA H
HaIpsKEHUs Ha pe3ucrope”

https://m.edsoo.ru/8fbc7c5a

47

IlocienoBarenpHOE U
napajuieIbHOE COSTUHEHUS
HpOBOl[HI/IKOB

https://m.edsoo.ru/73f4d541

48

49

50

51

52

53

JlaGopaTtopHast pabota "I[IpoBepka
MpaBUJIa CII0KEHUS HAMPSKEHUN
IIPY TIOCJIEIOBATEIEHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTtopHast padora "I[IpoBepka
MpaBHJIa AJIs CUIIBI TOKA TIPH
napajieIbHOM COCMHEHUT
pe3ucTopoB”

Pemenue 3a1ay Ha IpUMEHEHHE
3akoHa OMa JJ1s pa3InyHOTO
COETMHEHUS IPOBOTHUKOB

PaboTa 1 MOLTHOCTD
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

JlaGoparopHas paboTa
"Onpenenenne paboTh U
MOIIIHOCTH 3JIEKTPUYECKOro ToKa"

DNeKTpUYeCcKHe e u
MOTPEOUTEITN DIICKTPUUECKON

https://m.edsoo.ru/9fec21e2

https://m.edso0.ru/6b9fd546

https://m.edso0.ru/24e36972

https://m.edsoo.ru/821f4c5b

https://m.edsoo.ru/dd1d4d66

https://m.edsoo.ru/f4fle71a



https://m.edsoo.ru/224862ac
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546
https://m.edsoo.ru/24e36972
https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66
https://m.edsoo.ru/f4f1e71a

54

sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

[TocTosiHHBIE MarHUTHI, UX
B3aUMOJICUCTBUE

https://m.edso0.ru/6e766¢29

55

56

57

58

Ypok-uccnenosanue "M3yuenue
IOJIEH ITOCTOSHHBIX MarHUTOB"

MaruutHoe nojie. MarHuTHOE I10J1€
3eMII ¥ €r0 3HaAUEHUE UIS JKA3HU
Ha 3emie

[ToaroroBka K KOHTPOJIBHOU
paborte no Teme "DneKTpuuecKue
3apsiibl. 3apsKEHHBIE Tella U UX
B3aumojiericTBus. [locTosTHHBIN
SJIEKTPUYECKUM TOK"

KonTtponpsHas pabora no Teme
"DIeKTpUUECKHe 3apsiabl.
3apspKeHHBIE Tela U UX
B3aumoencTBus. [locTossHHBII
AIIEKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/3ah2bd56

https://m.edsoo0.ru/34fb13d5

https://m.edso0.ru/325ebb45

https://m.edso0.ru/18b3achf

59

PesepsHslit ypok. Pabota ¢
TekcTamu 1o Teme "I1oCTosTHHBIHI
AIIEKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/713efeab

60

OmneiT OpcTena. MaruuTtHoe mose
IIEKTPUYECKOr0 TOKa MaruutHoe
I10JIC KaTYIIKH C TOKOM

https://m.edsoo.ru/c81d38dd

61

[TpuMeHeHne SNIEKTPOMArHUTOB B
TexHuke. JlJabopatopHas pabora
"N3ydyeHue neicTBUSI MarHUTHOTO
10JIs1 HA IPOBOJIHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢



https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/18b3ac5f
https://m.edsoo.ru/713efeab
https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c

62

DNEKTPOBUTATEIH TIOCTOSIHHOTO
Toka. Mcnonb3oBanue
ANEKTPOJABUIATENIEH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHcTpyrpoBaHue 1 U3y4yeHUE
paboThl AneKTpoaBUTaTENs "

https://m.edso0.ru/9c99a4b7

63

Onbitel @apazes. 3akoH
3IEKTPOMArHUTHON MHYKIUH.
[IpaBuiio JleHna

https://m.edso0.ru/2981eldb

64

Dnektporereparop. CrocoOs
MOJTYYCHUS DIIEKTPUICCKON
SHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPIUu

https://m.edso0.ru/d926dc7f

65

[ToaroroBka K KOHTPOJIBHON
pabote o Teme "DIeKTpUUYECKHe U
MarHuTHBIC SIBJICHUS"

https://m.edso0.ru/e35e6336

66

67

68

KonTponbHas pabota mo Teme
"DIeKTpUUECKHEe U MarHUTHBIE
ABJICHUS"

PesepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeroBbie
SIBJICHUS"

PesepBHblit ypok. Pabora ¢
TeKCTaMHu 110 TeMe "MarauTHbIe
SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

145

https://m.edsoo.ru/fc544d96

https://m.edso0.ru/7d3485el

https://m.edsoo.ru/46a7afa5



https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (POBbIE

Ne Jara
u/n Tema ypoka Beero Kounrpouabusie IIpakTuueckue — oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcnl

1 MexaHRECKOE ABHKCHHE. 1 https://m.edsoo.ru/54c98fca
MatepuanbHas TOUKa
Cucrema otcuera.

2 OTHOCHTEIBHOCTh MEXaHUYECKOTO 1 https://m.edsoo.ru/5¢869dc5
JIBUKCHHUS

3 PapromepHoe npamonuHeinoe 1 https://m.edsoo.ru/bc342e86
JIBUKCHHEC
HepaBHoMepHOE psiMOIUHEIHOE

4 nBkeHue. CpeHsas 1 MIHOBEHHAsI 1 https://m.edsoo.ru/9d51e741
CKOPOCTh

5 HpsmomureitHoe pasHoycKkopenHoe 1 https://m.edsoo.ru/cbb4116b
JIBH)KEHUE. Y CKOpEHUE
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHHS. 1 https://m.edso0.ru/2c456185
I'paduk ckopoctu
JlaboparopHnast pabota

7 OnpeeneHne yCKOPEHHs Teia MpH 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBFXKEHUH TI0
HaKJIOHHOM TI0CKOCTH"

8 Crobonroe nazenue Te. OmbITe! 1 https://m.edso0.ru/163cf472
lanunes
PaBHOMeEpHOE nBMXEHUE IO

9 OKPYIRHOCTH. Heppfoﬂ 1 Hactota 1 https://m.edsoo.ru/7a978b7a
oOparmenus. JInneitHas u yriuonast
CKOpPOCTH

10 LleHTpOCTpEMUTEIBHOE YCKOPEHUE 1 https://m.edsoo.ru/21f74a13

11 [Tepasiii 3akoH HetoToHa. Bextop 1 https://m.edso0.ru/8776289d



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472
https://m.edsoo.ru/7a978b7a
https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d

CHIJIBI

Bropoii 3akoH HeroToHa.

12 . https://m.eds00.ru/6b639d94
PaBHoOzelicTBYIOIIAs cHiia

13 Tperuit 3akon Hyiorona. https://m.eds00.ru/6155617e
Cyneprnio3unus cui

14 Petenvie 3a1a Ha NpUMCHCHHC https://m.edso0.ru/52e8393d
3akoHOB HpioToHa

15 Cuuia ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f

16 Pemerme 3anas no Teme «Cuna https://m.edso0.ru/3bf34e6c
YOPYTOCTH»
Jlaboparopnas pabota

17 «OrpeeneHue )KeCTKOCTH https://m.edsoo.ru/aa6ebbc3
TIPYKUHBDY

18 Cuiia TpeHust https://m.edsoo.ru/67bcdefb

19 Pelerne 3anay no Teme «Cuna https://m.eds00.ru/97¢5c938
TPEHUS
JlaboparopHnast pabota

20 "Omnpenenenne KodppunreHTa https://m.edso0.ru/78ff698c
TPEHUs CKOJIbKEHUs"
Pemenue 3anay no teme "3aKoHbI

21 Herotona. Cuna ynpyroctu. Cuna https://m.edso00.ru/885c63el
TpeHus"
Cuna Ts>KeCTH M 3aKOH BCEMUPHOTO

22 TATOTEHUsI. Y CKOpEHHE CBOOOIHOTO https://m.edsoo.ru/c4cba3c3
MaJCHUS
Ypok-koHpepenus "IBmkeHne Ten

23 BOKPYT FPaBUTAI[HOHHOTO [IEHTPA https://m.edsoo.ru/6a48e5c3
(Conueunas cucrema). ['anaktuxu"
Pemenue 3anau no teme "Cuia

24 TSHDKECTH ¥ 3aKOH BCEMHPHOTO https://m.edso0.ru/8b4d9f83
TAroTeHus"

25 ITepBast KocMHUYECKast CKOPOCTb. https://m.edsoo.ru/5f38dba5



https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
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HesecomocTs u neperpysku

26

PaBHOBecue maTepraIbHOW TOYKHU.
AGCOIIIOTHO TBEPJIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C©
3aKpEIJIEHHON OCBIO BPAILLCHUS.
MowmeHT cuisl. LleHTp TsKecTH

https://m.edsoo.ru/a351cela

27

PaBHOBecue maTepraIbHOW TOYKHU.
AGCONIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEMJIEHHONW OChIO BPAILLCHUS.
MowmeHT cuisl. LleHTp TsKecTH

https://m.edso0.ru/6872abf4

28

29

30

Pemenue 3amau no reme "MomeHT
cuibl. Llentp Tsxectu"

[ToaroroBka Kk KOHTPOJIBHOM paboTe

o TeMe "MexXaHnYeCKOe JIBUKEHHUE.

BsaumozeiictBue Ten"

KonTponbhas padota no teme
"MexaHH4eCcKOe TBHKEHHE.
Bzanmoneiicrue ten"

https://m.edsoo.ru/77b2c6c5

https://m.edsoo.ru/2bafb487

https://m.edsoo.ru/fc25194b

31

32

Nmnynsc Tema. UMmysabsc CUitbl.
3aKOH COXpaHEHUs UMITYJIbCa.
Yupyroe u HeEynpyroe
B3aUMOJICIICTBUE

Pemenue 3ampau no reme "3akoH
COXpaHEHUs NMITyJIbca"

https://m.edsoo.ru/251e6f13

https://m.edsoo.ru/c3cceebl

33
34

Ypok-koHpepeHnuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

Mexanunyeckast paboTa U MOIITHOCTh

https://m.edsoo.ru/8b5e27f1

https://m.edso0.ru/848ba637

35

PaGota cuibl TsKECTH, CUITBI
YIOPYTOCTH M CHJIbI TPEHHUS

https://m.edsoo.ru/d7a7c555

36

JlabopaTopHas pabota
«Omnpenenenne pabOThI CUITBI

https://m.edso0.ru/667c837e



https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487
https://m.edsoo.ru/fc25194b
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https://m.edsoo.ru/667c837e

TpeHUs IIPU PAaBHOMEPHOM
JBYKCHHUH TeJa [0 TOPU30HTAIBHON
IIOBEPXHOCTU»

37

38

CBs13b SHEpPIUM U pabOTBHI.
[ToreHnuanpHas SHEprus

Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPrUUu

https://m.edso0.ru/84817179

https://m.edsoo.ru/24d61ab5

39

40

3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHKE

Jlaboparopnas padota «M3yuenue
3aKOHA COXPaHCHHSI SHEPTHUI

https://m.edso0.ru/24661f29

https://m.edso0.ru/48838ca3

41

KonebarenpHoe JABHMXXCHHUC U CI'O
XAPAKTCPUCTHKHU

https://m.edsoo.ru/7b9859af

42

3aryxaromue KoieOaHusl.
BriHyX1eHHBIE KOJICOaHMS.
Pe3onanc

https://m.edsoo.ru/ad17f942

43

44

45

MareMaTnyecKkuil ¥ py>KUHHBIA
MasiTHUKH

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuo/a KojiebaHui OT )KeCTKOCTH
MPYXUHBI U MAcChl Tpy3a»
[IpeBpamienue suepruu npu
MEXaHHYECKUX KOJIeOaHUsIX

https://m.edso0.ru/4a6aa385

https://m.edsoo.ru/b1c7271b

https://m.edso0.ru/8544337e

46

47

JlaGopatopHnas pabora
«Omnpenenenne 4acTOTH M IEPHOAA
KoJIeOaHUH MPYKUHHOTO MAasTHUKA

JlaGopatopnas pabora «IIpoBepka
HE3aBHCUMOCTH IIepHoa KoJaeOaHni
rpy3a, HOJBEIIEHHOT0 K HUTH, OT
MacChl Tpy3a»

https://m.edsoo.ru/bald1d48

https://m.edsoo.ru/5d34e65f

48

Mexauunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE

https://m.edsoo.ru/8ed367e7



https://m.edsoo.ru/84817179
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https://m.edsoo.ru/48838ca3
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1 IOTICPCYHBIC BOJIHBI

49

VYpoxk-koHpepeHuus
"MexaHu4eckue BOJIHBI B TBEPIOM
Tene. CelicMruuecKue BOIHbBI"

https://m.edsoo.ru/ebd8d7b6

50

o1

52

3ByK. Pacripoctpanenue u
OTpa)KEHHE 3BYyKa
Ypok-uccnenosanue "HabmroneHue

3aBUCHMOCTH BBICOTHI 3BYKa OT
qacTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHUI PE30HAHC

https://m.edso0.ru/8a594969

https://m.edso0.ru/2h95f238

https://m.edso0.ru/699e3612

53

Ypok-koHpepeHus "YIbpTpa3ByK u
nHOPa3BYK B IPUPOE U TEXHHUKE"

https://m.edsoo.ru/ffc5cbba

54

55

[ToaroroBka K KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexanunyeckue KojaeOaHus u
BOJIHBI"

KonrtponbHas pabora no teme
"3aKOHBI COXPaHEHHUSI.
Mexanunueckue kojaeOaHus U
BOJIHBI"

https://m.edsoo.ru/b347159¢

https://m.edso0.ru/e9924b5e

56
57

DNeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH

https://m.edsoo.ru/45bbd19b

58

Ypok-koudepennus "llkana
AJEKTPOMArHUTHBIX BOJIH.
Hcnonps3oBanme 2IE€KTPOMArHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

https://m.edsoo.ru/48f68a2d

59

VYpoxk-uccienoanue "M3yuenne
CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa"

https://m.edsoo.ru/3cfae84a

60

Pemenwe 3a1a4y Ha onpe/ieiieHne

https://m.edsoo.ru/ebe362a6
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61

62

63

64

YaCTOThbI U IJIMHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI

DneKTpoMarHuTHas IPUPO/Ia CBETa.
CxopocTts cBeta. BonHoBsie
CBOIICTBA CBETA

Uctounuku cBeta. [IpsimMonuneitHoe
pacrpocTpaHeHUe CBeTa. 3aTMEHUS
ComHia u JIyHsl

3aKOH OTpa)K€HUs CBETa. 3epKaia.
Pemenue 3agau Ha npuMeHeHNE
3aKOHA OTPAXKCHHsI CBETa

HpeJIOMJ'ICHI/Ie cBeTa. 3aKOH
IMPCIOMJICHUSA CBCTA

https://m.edsoo.ru/ecb99257

https://m.edsoo.ru/f3de5613

https://m.edso0.ru/45e9f872

https://m.edsoo.ru/3c5ffof5

65

[TonHOE BHYTpEHHEE OTpakeHUE
cBeTa. Vcrmoms30Badnue MOTHOTO
BHYTPEHHET0 OTPaKEHUS B
OIITHYECKUX CBETOBOIAX

https://m.edsoo.ru/4e43afa2

66

JlaboparopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yIJia
MIPEJIOMJIEHUS CBETOBOTO JIyda OT
yria najieHusl Ha TpaHule "BO3ayX-
crexio""

https://m.edsoo.ru/835faed9

67

VYpok-koHpepeHus
"Mcnonp30BaHKuE IMOJTHOTO
BHYTPEHHETO OTPAKCHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBS3b"

https://m.edsoo.ru/2ce88641

68
69

JIma3el. OnTHYecKas Cuia JIMH3bI

ITocTpoenne nzodpaskeHuii B
JIMH3aX

https://m.edsoo.ru/c6451cf4

https://m.edsoo.ru/3b4bh5e4f

70

JlaGopatopHnas pabora
"Onpenenenune GOKyCHOTO

https://m.edsoo.ru/911a47cb
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71

PAcCTOSIHUSL U ONTHYECKOM CHUJITBI
cobuparomei TUH3b1"

Ypok-koHpepenus "OnTudyeckue
JMH30BbIe TPUOOPHI"

https://m.edsoo.ru/5b79227a

72

73

I'ma3 xak onTuveckas cucrema.
3penue

Ypok-koudepennus "Jled ekt
3penus. Kak coxpanuts 3peHue"

https://m.edsoo.ru/d7aa88af

https://m.edsoo.ru/4dc7b213

74

75

Paznioxxenne 6eoro cBera B CIIEKTP.
Omnpitel HetoTona. Ciioskenue
CHEKTpaJbHBIX 1IBETOB. [{ucnepcus
cBeTa

Jlaboparopras padota "OnbITHI 11O
Pa3IoKEHUIO OEJIOr0 CBETa B CIICKTP
Y BOCIIPUATHIO I[BETA IPEAMETOB
pU UX HAOJIFO/ICHUY Yepe3
LIBETOBBIE (QUIIBTPHI"

https://m.edsoo.ru/6eb8b874

https://m.edsoo.ru/b4867994

76

VYpok-nipaktukym "BonHoBbie
CBOICTBa CBETA: AUCIIEPCHS,
uHTepdepenus u nudpaxnus”

https://m.edsoo.ru/1b4e5e94

77

78

Omeitel Pe3epdopaa u ruianerapHas
MOJEJIb aTOMa

IToctynatel bopa. Mozaens atoMa
bopa

https://m.edsoo.ru/c36effb5

https://m.edsoo.ru/d5e656ba

79

Hcnyckanve U MOMIONIEHUE CBETa
aromoMm. KBauTel. JIn"eiiuaTeie
CIIEKTPBI

https://m.edsoo.ru/9fh5689b

80

VYpoxk-npaktuky™m "Habmonenue
CHEKTPOB UCITYCKaHHUS"

https://m.edso0.ru/83h9a577

81
82

PangmoakTnBHOCTE 1 €€ BHIBI

Crtpoenue aTOMHOTO sijipa.
Hyknonnast Mojenb

https://m.edso0.ru/8e724769

https://m.edsoo.ru/2d85bef3
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83

84

PanuoakTuBHBIEC TpEBpaICHUSI.
M3oTonsl

Pemrenue 3agad mmo reme:
"PanuoakTuBHBIC NpeBpamieHus"

https://m.edsoo.ru/8b56a71d

https://m.edsoo.ru/f241bbdc
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89

[Tepuoxa monypacnana
Ypok-koHbepeHIus
"PannoakTuBHBIC U3TyYEHUS B
MpUpOJE, METUIIUHE, TEXHUKE"
SnepHble peakuy. 3aKOHbBI
COXpaHEHUs 3apsI0BOTO U
MAacCOBOT'0 YHCE

3HepFI/I$I CBs31 aTOMHBIX SAJICP.
CBs13b Macchl U OHCPIUuun

Pemenue 3agaud no reme "AnepHoie
peakuun"

https://m.edso0.ru/523a9317

https://m.edsoo.ru/4ea4f6e4

https://m.edsoo.ru/c4che7ee

https://m.edsoo.ru/734f11cl

https://m.edsoo.ru/5efa6f52

90

Peakuuu cuHTe3a u aeneHusd saep.
Ucroununku sHeprun ConHua u
3BE3]T

https://m.edsoo.ru/2d7262c2

91

92

VYpok-koudepennus "AnepHas
sHepreTuka. Jlencreus
PaZMOaKTUBHBIX U3ITyYEHUI Ha
JKUBBIE OpTraHU3MBbI"

[ToaroroBka K KOHTPOJIBHOM paboTe
10 TemMe "DIIEKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBrie sBnenus"

https://m.edsoo.ru/bd4b6e5e

https://m.edsoo.ru/d9f1261a

93

KonTponbhas pabota no teme
"DNEeKTpOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBbIc siBICHHS"

https://m.edsoo.ru/7231a58d

94

[ToBTOpenue, 0600IIEHNE.
JlaboparopHblie pabOThI IO KYpCy

https://m.edso0.ru/8b45d684
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"BzaumoneiictBue Tea"

95

[ToBTrOopenue, o6o0menue. Pemenne
pacyeTHBIX ¥ Ka4YeCTBCHHBIX 3a]a4
1o TeMe "TenoBble npouecchl”

https://m.edsoo.ru/d3248943
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98

99

[ToBTrOopenue, o6o0menue. Pemenne
pacueTHBIX U KaUeCTBEHHBIX 33]1a4
o Teme "KIIJ[ TernoBbix
nsuraresiein"

[ToBTOpenue, o6o0meHue. Pemenue
pacYeTHBIX ¥ KAaYECTBEHHBIX 3314
o teme "KIIJI anekrpoycranoBOK"

[ToBTOpeHME, 0000IIEHNE.
JlaboparopHbie pabOTHI IO KypCy
"CBeTOBBIE gBlIEHUS"

[ToBTrOopenue, o600menue. Pabora ¢

TEKCTaMU I10 TeME "3aKOHBI
COXPaHEHHUs B MEXaHHKe"

https://m.edsoo.ru/28f67bc4

https://m.edso0.ru/399f4911

https://m.edsoo.ru/1cd92c22

https://m.edsoo.ru/f7e3f69d

100

[ToBTOpenue, 06o6menue. Padora ¢
Tekctamu 110 Teme "Konebanus u
BOJTHBI"

https://m.edso0.ru/497cclc6

101

[ToBTOpenue, o6o6menue. Padora ¢
TekcTaMmu 1o TeMe "CBeETOBEIE
saBJIeHUS"

https://m.edsoo.ru/5986dca?

102

[ToBTOpenue, 0600meHne. Pabora ¢
TekcTtamu 1o TeMe "KBaHToBasg u
snepHast pusuka"

https://m.edsoo.ru/6d32ee4f

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIb30BATh U3YYCHHBIC ITIOHATUS

1.2

13

pa3jinyaTtb ABJICHUA M0 ONMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, JEMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILICCKO€ SIBJICHUC

pacrio3HaBaTh IPOSIBIICHHE M3YyYEHHbIX (PU3MUECKUX SIBIECHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTUUYECKYIO 33/1a4y B Y4eOHYIO, BBLIEIATDH
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKK) (PU3HUECKUX SBICHUN

14

1.5

ONKCHIBaTh H3YYCHHbIE CBOMCTBA Tel MU (PU3MUECKHE SIBJICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIBHO
TpakToBaTb (IU3UYECKUH CMBICI MCIOJNb3YEMbIX BEIMYMH, HX
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEIMYWH, HAXOIUTH (POPMYIIHI,
CBA3bIBAIOIME JIAaHHYIO (U3MUYECKYI0 BEJIMYMHY C JPYTUMH
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(bu3nUeCKUX BeTUUYUH

XapaKTepu30BaTh CBOICTBa Tel, (hU3MYECKHE SIBICHHUS M IPOLECCHI,
UCIIONIb3Ysl W3Y4YEHHBbIE 3aKOHBI, IIPM 3TOM [JaBaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M 3allUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

1.6

1.7

OOBSACHATh (U3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tell, B TOM
qyucjie€ M B KOHTEKCTE CUTyallUld IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh MPUUMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 Jjormdyeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM
3aKOHOMEPHOCTH

pemars pacy€THbIE 3a1auu B 1 — 2 #eWCTBUSI, UCIOIB3YSl 3aKOHBI U
(dhopMyIIBI, CBS3BIBAIOIINE (DU3NYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
yCIIOBUSL 3aJaud  3alUCBIBATh KPAaTKOE yCIOBHUE, MOJCTaBIATh
¢buznyeckue BeNIWYMHBI B POPMYJIIBI M MPOBOJUTH PacuéThl, HAXOAUTH
CIpaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsI peIlIeHHs 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTh MOJTYYEHHON (GU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(¢u3MUeCKUX METOJIOB, B ONHCAHUU HCCIEJOBAHUS  BBLACIATDH
IpoBepsieMoe  MpEANoiokKeHHe  (TUIoTe3y),  pasiuyarb |
UHTEPIPETHPOBATh TOJYYEHHBIH pe3yibTaT, HaXOIUTh OLIMOKH B
XO0J€ OIIbITa, ACJIATh BBIBOJBI 110 €0 pE€3yjibTaTaM

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(U3UYECKUX  CBOWCTB  Tel:  (OPMYJIHMpPOBaTH  IPOBEPSIEMBIC
MPEIINONIOKEeHNUs, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyTI0BaHUs, 3aITUCHIBATh X0/ OMBITA U (HOPMYITUPOBATH BHIBOJIBI

1.10

BBITIOJHATE IMPAMBIC H3MCPCHUA C HMCIOJb30BAHUECM aHAJIOI'OBBIX M




1.11

1.12

U(POBBIX MPUOOPOB, 3aMMCHIBATh MOKAa3aHUs NMPUOOPOB € YUETOM
3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH H3MEPEHUHN

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYrol C MHCIONb30BAHUEM IMPSAMBIX H3MEPEHMUI,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4e€OHOTO HCCIENOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIOJIHATh U3MEPEHMUSI, CIIEAYs NPEI0KEHHOMY IIaHy,
bukcupoBaTh pPe3yibTAThl IMOJYYEHHON 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYHMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TPApHUKOB, IENIaTh BBIBOIbI
10 pe3yJpTaTaM UCCIEA0BaHUS

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIELys
NPEUIOKEHHONH MHCTPYKIMH: TIPU BBIOJHEHUN MU3MEPEHHN COOMpPaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYCHHE HCKOMOMU
BEJIMYUHBI

1.13

1.14

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTd Impu  paboTe ¢
1a060paTOPHBIM 000PYIOBaHHEM

yKa3plBaTh HPUHIUNBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIBI JIEUCTBUSA HM3YYECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB C IOMOUIbIO MX ONMCaHUS,
UCMONb3ys 3HaHUA O CBOHCTBaX  (U3MUYECKMX  SIBIEHUM U
HE00X0MMBbIe (PU3NIECKUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUS (DU3MUYECKUX 3HAHUU B MMOBCETHEBHOMN
KU3HM i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U
COOITIOJIEHHSI HOPM 2KOJIOTMYECKOT0 TIOBEJICHUS B OKpYIKAIOIIEH cpejie

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B cetu VHTEepHET B
COOTBETCTBUU C 3aJlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM M NyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIJIENIATE MH(OPMALIUIO, KOTOpasl SBISETCS NPOTHMBOPEUMBON HIIU
MOXET OBITh HEJJOCTOBEPHOI

1.17

UCII0JIb30BaTh npu BBIMIOJTHEHUH y4eOHBIX 3a/laHui
HAYYHONOINYJSIPHYIO  JUTEparypy  (U3MYECKOTO  COAEpKaHus,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/aBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMauu (U3NIECKOrO
CoJlep’KaHus, B TOM 4YHCIe MyOJUYHO JIelaTh KpaTKue COOOIIEHUS O
pesyibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM ITOHATUWHBIN ammapar Kypca
(U3MKH, COMPOBOXK/IATH BHICTYIUIEHUE MTPE3CHTALIUEH

IIPY BBITIOJTHEHUH y4€OHBIX MMPOEKTOB M UCCIIEI0BAaHUIN pacipeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJICHHBIMHU 3a/1a4aMH,
CIENTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JIEATENBHOCTh TIPYMIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBASI MHEHHE
OKPY’KaOIIUX




8 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

11

HCIIOJIBb30BaTh IOHATHA

1.2

13

pa3inyaTrb ABJICHUA MO0 ONMHMCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILICCKO€ SIBJICHUC

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBJICHUH B
OKpYXKAroIIeM MUpPE, B TOM 4Huclie (U3HUYECKUE SIBICHUS B MPUPOJIC,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B y4EOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) GUINUECKUX SIBICHUN

14

1.5

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (pU3MUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (PU3MYECKUN  CMBICA  HCIOJb3YEMbIX  BEJIHMYUH,
0003HaueHMsI M €AUHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH
(bu3nUeCKUX BeTUYUH

XapaKTepu30BaTh CBOICTBa Tel, (hU3MYECKHE SIBICHHUS M IPOLECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IIPM 3TOM [aBAaTh CIIOBECHYIO
GopMynIMpPOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTH4YecKoe
BBIPAKECHHE

1.6

O0O0BSACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00bsACHEHUE U3 |
— 2 JOTMYEeCKUX IIaroB ¢ Momompbio 1 — 2 u3ydyeHHBIX CBOICTBa
(bu3HYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3a7auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaIOIINE (PU3UUYECKHE BETUYMHBI: HA OCHOBE aHAIM3a
YCIOBUS 314X 3alIMCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBl U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacuy€Thl U CPaBHUBATH
NOJyYeHHOE 3HaueHue (U3MYeCKOW BETUYMHBI C H3BECTHBIMHU
JTAHHBIMU

1.8

1.9

1.10

1.11

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IOMOIIU
(U3nUIEeCKUX METOJI0B, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPAaBUIBHOCTH MOpPSAIKA
IIPOBEICHUS UCCIIEIOBAHNUS, 1E€1aTh BBIBOIbI

MPOBOJIUTH OMBITHI 1O HAOTIONCHUIO (PU3MUECKUX SBICHUN WIH
buznueckux  CBOWCTB  Telm:  (GopMynHpoBaTh  MpOBEpsieMbIe
MPEANONOKEHHS,, CcOOMpaTh  YCTAaHOBKY M3  TPEIJIOKEHHOTO
000pyI0BaHUsl, OMUCHIBATh XOJ1 OMBITA U POPMYIUPOBATH BHIBOIBI
BBINIOJIHATH MPSIMBIE HM3MEPEHUS C MCIIOJIb30BAaHUEM aHAJIOTOBBIX
MPUOOPOB U JATYMKOB (DU3UIECKUX BETUYNH, CPABHUBAThH PE3YIIHTATHI
U3MEpEeHUi ¢ yuéTOoM 3a/1aHHOM a0COIIOTHOM MOTPEITHOCTH
MPOBOAWTH  HMCCIEAOBAHME 3aBUCUMOCTH  OJHOM  (PU3UUYECKOM
BEJIMYUHBl OT JPYro C MCHOJIb30BAHUEM IMPSMBIX HW3MEPEHUN:




1.12

IUTAHUPOBATh HCCIIEJIOBAHUE, COOMpATh YCTAHOBKY W BBIMOTHSITH
U3MEpeHUs, CJlenysd  MPeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYIEHHOW 3aBUCUMOCTH B BHUC TAONHUIl M TPagUKOB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
clelys IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE
BEJIMYUHBI

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TmpH  pabore ¢
J1a00paTOPHBIM 000PYI0BAHUEM

XapakTepu3oBaTh IHPUHLUIBI JEHCTBHS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HMX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble
¢uznyecKre 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M U3MEPUTEIIBHBIE
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKAM, COCTaBIIATH CXEMBI
NEKTPUYECKUX LENed C MOCIEAOBATeIbHBIM M IapaJlIeIbHBIM
COCMHEHUEM  3JIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAuYEHUS
AJIEMEHTOB 2JIEKTPUYECKUX LIeTIeH

OPUBOAUTH MNpHUMEpbl (HAXOAUTh MH(MOPMALMIO O MpPUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B OBCEIHEBHOM
KU3HM Juid  o0ecriedeHHs O€30IacHOCTH INpu  OOpallleHuu ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0POBbS U
co0JII0JIEHHSI HOPM 3KOJIOI'MYECKOI'0 TIOBEJICHUS B OKpY Karollel cpesie

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3NYECKOTO CONIEPKAHUSI B CETH
HMHTepHeT, Ha OCHOBE MMEKOUIMXCS 3HAHUW W IYTEM CpPaBHEHUS
JIOTIOJTHUTEBHBIX HCTOYHUKOB BBLAEIATh HH(POPMALUIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITh HEJOCTOBEPHOM

1.18

UCIOJIb30BaTh IPU  BBIMOJIHEHMHM YYE€OHBIX 3a/laHuil  Hay4yHoO-
HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl ceth VHTepHeT; BiIageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHGOpPMALMU U3 OJHON
3HAKOBOHM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
00001as WHPOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUINYECKOTO
COJICpP)KaHUs, B TOM 4YHUCIIC NYOJIMYHO TPEICTABIATh PE3yIbTaThI
MPOEKTHON WM HCCIENOBATeNbCKON JIEATENHHOCTH, MPH OTOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM IOHATUHHBIN ammapar Kypca
(bU3HUKH, COMPOBOXKIATH BHICTYIJICHUE MPE3CHTAIUEH

MIPU BBITIOJIHEHUN YYE€OHBIX MPOEKTOB W MCCIEAOBAaHUN (DU3UYECKUX
MPOIIECCOB PACHpPEEeNITh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMHU  3aJa4aMH, CJCAWTh 3a BBIMOJHEHUEM IUTaHA
JEeUCTBUM UM KOPPEKTUpPOBAaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJAJ B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aMMOJCICTBUE,  MpOSIBISAs  TOTOBHOCTH
paspemiaTh KOHMOIUKTHI




Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

1.2

13

pa3jinyarb ABJICHUA M0 ONMHMCAHUIO HMX XapPaKTCPHBIX CBOICTB U Ha
OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIHUX JAHHOC (1)I/ISI/ILICCKO€ SIBJICHUC

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpYXKAaroIIeM MUpE, B TOM 4uclie (U3NYECKUE SIBICHUS B MPUPOJIC,
IPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33aauy B y4EOHYIO, BBIICNATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) GUIUUECKUX SIBICHUN

14

OMHKCHIBATh H3YYCHHBIC CBOHCTBA TeN MW (DU3UYECKHE SBICHHS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, IPH OMHCAHUU TPABUIBHO
TPaKTOBaTh  (U3WYCCKUH  CMBICT  HCIOJB3yeMBIX  BEJIIMYUH,
0003HaueHHsI ¥ €AUHUIIBI (PU3MUYECKUX BEJIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIIME JaHHYI (U3HYECKYI0 BEIMYHMHY C JAPYTUMHA
BEIIMYMHAMHU, CTPOUTh TpapUKHd  HM3YYECHHBIX  3aBHCUMOCTECH
(UBHUYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (hU3MYECKHE SIBICHHUS M IPOLECCHI,
UCIIONIb3Ysl HW3Y4YEHHBbIE 3aKOHBI, IIPHM 3TOM JaBaTb CIOBECHYIO
GopMynMpPOBKY 3aKOHa M 3allUChIBaTh €ro  MaTeMaTH4YecKoe
BBIPAKECHHE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOI'O  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh O0BSCHEHUE U3 2
— 3 JOrMyYecKuX IIaroB ¢ IMOMOIIbI0 2 — 3 HU3y4EHHBIX CBOICTBa
(bu3nYeCKUX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemrate pacu€THele 3ama4yd (OmUparomuecs Ha cuctemy u3 2 — 3
YpaBHEHMI), HCHONB3ys 3aKOHBl U  (OPMYI]bI, CBS3bIBAIOIIUE
(du3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3aJadu
3allUChIBaTh KPATKOE YCJIOBHE, BBIABIATH HENOCTAIOIINAE WIU
M30BITOYHbIE JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH PACUETHI M OLICHUBATh PEATUCTHYHOCTD
MOJIYYEHHOT0 3HaU€HUs (PU3MUECKOI BEIIMYMHBI

1.8

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh TPU TTOMOIIH
(bU3NYECKUX METOJIOB, HCIIONB3Ys OMHCAHUE HCCIEIOBAHUS, BBIICISAThH
MpOBEPSIEMOE TIPETIONOKEHNE, OIEHWBATh TPABUIBHOCTh TOPSIIKA
MPOBEJCHHUS] UCCIICOBAHUsSA, JIENIaTh BBIBOJBI, HMHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJICHHIA U OTTBITOB

1.9

1.10

MPOBOJMTH OIBITHl 10 HAOJIOJCHUI0 (U3WYCCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEN: CAMOCTOSITEIHHO COOMPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

IPOBOANTH TMPU HEOOXOTUMOCTH CEPUI0 TMPSIMBIX H3MEPEHHI,
ompesieNisis CpeAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHoe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOP cCrocoba
U3MepeHus (M3MEPUTENBHOTO TpUOopa)

1.11

MMPpOBOAWUTL HCCJICIOBAHUC 3aBHCUMOCTEM q)HBHHGCKI/IX BCJINYHUH C




1.12

1.13

WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM: IIaHUPOBATH HCCIEIOBAHHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (PUKCHUpPOBaTH pe3yIbTaTh
MOJTyYEHHOW 3aBHCHUMOCTH (DU3MYECKUX BEIUYMH B BHJC TaOIHIH
rpaduKoB, JelaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIeIOBAHUS

MNPOBOAWTH  KOCBEHHbIE  HM3MEPEHHUS  (PU3UUYECKHX  BEJIUYMH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATH M3MEPEHUs, Cleaysl MNPeJJIOKEHHOW HHCTPYKLIHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATh IIOJyYEHHBIE
pe3ynbTaThl C YUETOM 33JIaHHON NOTPEIIHOCTH U3MEPEHUI

coOmofaTh MpaBWia TEXHUKH Oe3omacHOCTH mpu pabore ¢
71a00paTOPHBIM 000PYIOBaHUEM

1.14

1.15

1.16

1.17

1.18

1.19

1.20

pa3nuyaTth OCHOBHBIE MPHU3HAKH M3YYEHHBIX (PU3MUECKUX MOJEINeil:
MaTepHalbHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH34, IJJAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJEJIb aTOMHOTO AApa

XapaKTepu30BaTh MNPUHIUIMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HMX OIMUCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJIEHUM U HEoOXoauMble
¢du3nueckre 3aKOHOMEPHOCTH

UCIIOJIBb30BaTh CXEMbl M  CXEMAaTHYHbIE PHUCYHKH H3Y4YEHHBIX
TEXHUYECKHUX YCTPOMCTB, MU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHUYECKUX
3aj7a4, ONTUYECKHE CXEMBI ISl MOCTPOSHHSI N300paKEHHIA B IJIOCKOM
3epKajie ¥ cOOMparoLIeH J1H3e

OPUBOANUTH TNpHUMEPHl (HAXOAUTh MH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HM U1 oOecriedeHHss O€30HacHOCTH TpU  oOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0pPOBbS U
cO0JTIOJIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Karollel cpesie

OCYIIECTBIISITH MOUCK HHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETU
NHTepHeT, caMOCTOSTENBHO (QOPMYIHpPYs TOUCKOBBIA  3ampoc,
HAaXOAUTh TYTU  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWM W JIOMOJIHUTEIBHBIX
HMCTOYHUKOB

UCMOJb30BaTh NPU  BBINOJHEHUM YUYEOHBIX 3aJaHMA  HAy4dHO-
NOMYJSIPHYIO JIUTEPATypy (PHU3MUECKOro CoJep)KaHUs, CIPaBOYHBIE
Marepuainsl, pecypcbl cern MHTepHer; BiageTh NpUEMaMHU
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl MHGOPMAIMU U3 OJIHOU
3HAKOBOHM CUCTEMBI B IPYT'YIO

cO31aBaTh COOCTBEHHBIE IHCHMEHHBIE U YCTHBIC COO6HI€HI/I${ Ha
OCHOBe HH(pOpPMAllMM M3 HECKOJIBKUX HCTOYHHUKOB (HPU3UUECKOTO
coJlep’KaHusl, MyOJIMYHO MPEACTAaBISATh PE3yJIbTaThl MPOEKTHOW WM
UCCJIENOBATEIBCKOM  JCATENBHOCTH, IPU  3TOM  TPaMOTHO
WCIIOJIB30BaTh U3yYEHHBIN MTOHATUMHBIN anmnapar U3y4aeMoro pasjaeina
(GU3UKKH U CONMPOBOXKJATh BBICTYIUIGHHWE NpE3CHTAled ¢ yd&ToM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJIHEHUM Y4EOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
MPOIIECCOB paclpenessaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
[IOCTaBICHHBIMM  3aJa4aMH, CICAWTh 3a BBINOJHEHUEM IUIAHA




JEUCTBUA UM  KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATENbHOCTb TIPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  T'OTOBHOCTh
pazpemaTh KOHQIUKTHI




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COACPKAHUS
pasaena 3J1eMeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA
®uszuka — Hayka O Ipupone. SBieHus npUpOABL.
11 ®usnueckue  SABICHUA: MEXAHMYECKUE, TEIUIOBBIE,
NEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
dusnueckue BeNMUMHBL.  M3MepeHne — (PHU3UUECKUX
1.2 BenmuuuH.  Dusmyeckue  npubopsl.  [lorpemHocTts
U3MepeHnil. MexayHapoIHasi CUCTeMa €IMHULL
EcrtecTBeHHOHay4yHBI METOJ IMO3HaHUA: HaOJIIOJECHHE,
1 13 IIOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABUKEHUE THUIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE
Ha0J10/1aeMOT0 SIBIICHUS
1.4 Onwucanue GpU3MUECKUX SBICHUHN C TOMOIIBIO MOJIENICH
[IpakTuueckue padbOTHI:
H3mepenne paccTossHUM.
15 W3mepenne o0bEMa KUAKOCTH U TBEPIOTO TETa.
' Ornpezenenue pa3MepoB MaJbIX TEJ.
N3mepenue temneparypbl IPU NOMOIIH KHJIKOCTHOTO
TEPMOMETPA U AATYNKA TEMIIEPATYPHI
ITEPBOHAYAJIBHBLIE CBEJJEHNMA O CTPOEHNU BEIIIECTBA
CrpoeHne BemecTBa: aTOMbl M MOJEKYJBI, HX
2.1 pazMepsl. ONbITHI, JOKa3bIBaOIIME JAMCKPETHOE CTPOECHHE
BELIECTBA
JIBmkeHnne yactul BemectBa. CBA3b CKOPOCTH
2.2 JNBIDKEHUST  4YacTUIl C  Temmeparypoi. bpoyHoBckoe
nBuxkeHue, Tuddy3us
23 B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSKEHUE U
OTTaJIKUBaHUE
ArperaTtHble COCTOSIHMS BEIIECTBA: CTPOEHUE TIa30B,
2 Kuakocted M TBEPABIX  (KPUCTAIIMYECKHX)  Tell.
2.4 B3aumocBsI3p  MEXJy CBOWCTBaMH BEIIECTB B pa3HBIX
arperaTHpIX COCTOSHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI
[IpakTuyeckue paboOTHI:
Onenka JuameTpa aromMa METOJOM DpsoB  (C
ucrnoib30BaHueM ¢Gotorpaduii).
2.6 OnpITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHUS
ra3os.
OnelTbl 1O OOHAapyXEHUIO  JEHCTBUS  CHII
MOJIEKYJISIPHOTO TIPUTSKEHUS
3 JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI




Mexanunueckoe JIBIDKEHHE. PaBHOMepHOE 51
HEPAaBHOMEPHOE IBUKECHUE

3.1

Cxopoctb. CpenHsis CKOPOCTh NPU HEPABHOMEPHOM
JBH>KEHUHU. Pacu€r myTu U BpEMEHH JIBUKEHHUS

3.2

SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiictBue
3.3 TEJI KaK IIPUYMHA MU3MEHEHHs CKOPOCTH IBUKCHHS TEIL.
Macca kak Mepa HHEPTHOCTH Teja

II1oTHOCTE BCIICCTBA. CBs3b IIJIOTHOCTHU C

3.4 N
KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMA BellecTBa

3.5 Cuna xak XxapakTepHCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. V3MepeHue cuibl c
MIOMOLUIBIO JUHAMOMETPA
SBneHue TArOoTEHU U cuia TskecTu. Cuia TAKeCTH

3.7
Ha Jpyrux maserax. Bec Tema. HeBecomocTs

Cuna tpenus. TpeHHe CKOIBXKEHUS U TPEHHE IOKOSI.
Tpenue B npUpoie U TEXHUKE

3.8

Ciio’)keHHe CWJI, HaAlpaBJICHHBIX MO OJHOM MPSIMOM.

3.9 N
PaBHOelicTBYIOIIASA CHIT

[IpakTuueckue padbOTHI:
OmnpezneneHue CKOPOCTH  PAaBHOMEPHOTO  JABMIKEHMS
(mapuka B OKMIKOCTH, MOJEIU  3JIEKTPHYECKOTO
aBToMOOMWJIE M Tak jJanee). OmnpexneneHue cpegHen
CKOPOCTH CKOJBXKEHHS Opycka WIM IIapuka 10
3.10 HAaKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  IMJIOTHOCTU
TBEPAOTO Tena. OmnbITH, JIeMOHCTPHPYIOIINE
3aBUCUMOCTh PACTSDKEHUs (nedopMaiviu) MpyKUHBI OT
MPUJIOKEHHOW  cwibl.  OMBITBI, JIEMOHCTPHPYIOIIHE
3aBHCUMOCTb CHJIbI TPEHUS CKOJbKEHHs OT Beca Tela U
XapaKTepa COMPUKACAIOMINXCS TTOBEPXHOCTEH

dusnuecKue SIBJICHNUS B IPUPOJE: ITPUMEPHI IBWKEHHUS C
3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW M HEXXHMBOW IIPHUPOJIE,
JEUCTBUE CUIIBI TPEHUS B IIPUPOAE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOAIMITHUKU
JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEHN 1 T'A30B
Hapnenne TtBEpAoOro tena. CrocoObl yMEHbLICHHUS H

41
YBEITUYCHUS JaBICHUS
492 JlaBrrenue raza. 3aBHCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
' TeMIIepaTyphl
43 [lepenaua naBneHust TBEPABIMHU TEJIAMHM, KUIKOCTSIMHU U

razamiu. 3akoH Ilackains. IITHeBMaTHUeCKHE MAIIMHEL

3aBUCHUMOCTh  JABIICHUS JKUAKOCTH OT TIyOWHBI
4.4 IMaapocraTuyeckuii mapagokc. CooOIIAOITHECS COCY/IBI.
['mapaBnuyueckre MEXaHU3MBbI

AtMmocdepa 3emnu u atmocdepHoe naBneHue. [I[puanHb
CYIIECTBOBAHUS BO3AYITHOW oOomoukn 3emiu. OTmbIT
Toppuuennu. 3aBHCUMOCTh aTMOC(EPHOTO JAABJICHHS OT
BBICOTHI HaJl YDOBHEM MODSI

4.5




4.6

4.7

4.8

4.9

4.10

N3mepenue armocdepHoro npapneHusi. [lpuGopsl mms
M3MEPEHUsT aTMOC(EPHOTO JTABIICHHS

JleficTBUe >KMIKOCTH W Ta3a Ha TOTPY)KEHHOE B HHX
Teno. BelTankuBaromas (apxuMmenoBa) cuia. 3aKoH
Apxumena

[InaBanue ten. Bo3gyxormnnaBanue

[IpakTrueckue pabOTHI:

HccnegoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TOrpYKEHHOM B OJKHJKOCTH YacTH TeJa.
Onpenenenne BhITAIKUBAIOLIEH CUIIBI, JEHCTBYIOLIEN Ha
TEIo, MOTPYKEHHOE B JKUJKOCTD. IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JCHCTBYIOUIEH
Ha TeJI0 B JKUJIKOCTH, OT Macchl Teia. OIIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOLIEH
CWJIBI, IEHCTBYIOIIEH HAa TENO B XKUAKOCTHU, OT 00BEMA
MOrPYKEHHON B MKUJKOCTh YAaCTHU Te€Ja U OT IIOTHOCTH
JKUJIKOCTH. KoncrpynpoBanue apeomeTpa TN
KOHCTPYUPOBAHUE  JIOAKA W  OIpelnesieHne  eé
rpy30M0AbEMHOCTH

dusznueckue  SABICHUA B IPUPOAE:  BIUSHHUE
aTMOoc()epHOTO JIaBJICHUS Ha )KUBOM OpraHU3M, IUIaBaHHUE
pBIO

411

TexHuueckue ycTpoOHCTBa: COOOLIAIOIIUECS COCY.BL,
YCTPOHCTBO BOJONPOBOJA, T'MIPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacocC,
apeoMeTp

PABOTA, MOIIHOCTDB, DOHEPT U

5.1 Mexanunueckasi paboTa
5.2 MexaHnueckas MOIHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
m10cKocTh. [IpaBuio paBHOBecHsl pplyara
5.4 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKYy
«3o10T0€  mpaBwioy  MexaHuku.  Koaddunumenr
5.5 I0JIE3HOTO nefcTBUs MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenumanpHast SJHEPTUU TeJA, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas 3Heprus
58 [lonHas mexaHmveckas SHEPrus. 3aKOH M3MEHEHUs U
COXPaHEHUs MEXaHUYECKON SHEPrUU
[IpakTuyeckue paboOTHI:
Onpenenenne  paboTbl  CUJIBI  TpPEHUs  MpuU
59 pPaBHOMEPHOM  JBMKEHMM Te€la IO T'OPU30HTAIBHOU
noBepxHOCTU. VccnenoBanue yciaoBHil paBHOBECHSI phlyara.
N3mepenune KIIJl HakionHON muiockocT. M3ydyeHue 3akoHa
COXPaHEHUS MEXaHUUECKON SHEPTHH
510 Ousnyeckue SBICHUS B TPUPOAE: pbhluark B Tele

YCJIO0BCKa




TexHudeckue yCTpOMCTBA: pblyar, IIOABMKHBIA U

511 HETIOJBYIKHBIN OJIOKW, HAaKJIOHHAS IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemblie 3JieMeHTHI CO/IeP:KAHUS
pasneiia 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOpUU CTPOCHUS BemlecTBa. Macca ©  pa3Mmepbl
MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEBIC
MOJIOKEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEPAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMi BemiecTBa. Kpucrammuueckue u amMopgHbIe
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIOKEHUH MOJEKYJIIPHOKUHETHUECKOMN
TEOPHH
6.4 CmaunBaHuE U KalWUISIPHbIE SIBIICHUS
6.5 TemoBoe pacuIpeHne u CKaTHe
6.6 Temmeparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
TETJIOBOTO IBM)KEHHSI YaCTHUI]
6.7 Buytpennss sneprust. Crioco0bl H3MEHEHHsI BHYTpPEHHEH
SHEPIHH: TeIUIonepeaua u COBepIIeHue padboThl
6.8 Bunsl Tenmonepenauu: TEIIONPOBOIHOCTh, KOHBEKIIUS,
6 M3ITy4eHUE
6.9 KomnyectBo  TemnoTel.  YienbHas — TEIIOEMKOCTH
' BEIIIECTBA
6.10 TenmooOMeH U TeIUIOBOoe paBHOBecHE. YpaBHEHHE
TEIUIOBOTO OanaHca
6.11 [InaBnenne n OTBepAECBaHNE KPUCTALUTUIECKUX BEIIECTB.
VY aenbHas TEIOTAa MJIaBICHUS
[TapooOpazoBanne ¥  KoHAeHcanus. Vcmapenue.
6.12 Kunenune. VYaenpbHas  Temiota mapooOpa3oBaHUS.
3aBHCUMOCTh TEMIEpaTypbl KHIIEHUS OT aTMOC(EpHOro
JIaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus ToIIMBa. Y 1eibHasl TENJI0Ta CTOPAHUS
[Mpuanumner  pabotel  TeroBbix — asurarenein  KIIJ]
6.15 TETUTOBOTO JABHTaTelsi. TeruioBble ABUTATENN M 3alluTa
OKpY>Karollen cpeibl
6.16 3aKOH COXpaHEHMs U NPEBPALICHUS YHEPTUU B TETIIOBBIX
mporeccax
6.17 [IpakTuueckune pabOTHI:




OnbITBl 1O OOHApy)KEHHIO  JeMCTBUS  CHI
MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnpIThl 10 BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM
COJIM WJIM caxapa.

OnpbITel 10 HAOMIONEHUIO TEIJIOBOTO PACHIMPEHHS
ra3oB, )KUIKOCTEH U TBEPIBIX TeIl.

Omnpenenenue AaBIeHNUs BO3AyXa B OaJNIOHE MINPHIIA.

OmnbIThl, EMOHCTPUPYIOIINE 3aBUCHUMOCTH JABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUS.

[IpoBepka runoTe3bl JIMHEHHOW 3aBHCUMOCTH JIJIMHBI
CTOJIOMKA JKUAKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TeMIIepaTyphbl.

Habntonenne n3MeHeHust BHYTPEHHEH YHEPTUU Tella B
pe3yibTare Terionepeaays U paboThl BHEIIHUX CHUIL.

HccnenoBanue SIBJIICHUSA TernooOMeHa pu
CMELIMBAHUU XOJIOJHOM U Topsyei BOJbI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO
BOJIOM IpHU TemIooOMeHe ¢ HarpeTbiM MEeTaNIMYeCKUM
LUJIUHIPOM.

Omnpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca uCapeHusl.

OmnpeneneHre OTHOCUTENILHON BIaKHOCTH BO3/yXa.

Onpenenenue yenbHON TEIIOTHI IUIABJICHUS JIbJIA.

6.18

@dusnyeckue SBICHUS B IPUPOAE: IOBEPXHOCTHOE
HaTSDKCHWE W KalWULIPHBIE SIBIEHUS B IPHUPOAE,
KpUCTaJIIBl B IpUpoe, uzinydenue CoiHila, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,
WHesl, CHera.

6.19

TexHudeckue  yCTpOWCTBA:  KallWULIPHl, IPUMEpPHI
HCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYMK TEeMIEepaTypsl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPHI, MCHUXPOMETp, MapoBas TypOuHa,
JIBUTaTeJlb BHYTPEHHETO CTOPAHMUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

7.5
7.6

7.7

Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa
(3aBHCHMOCTh CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3aps10B U PACCTOSHUSI MEXTY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JEKTPUUECKOTO
nons. IIpyHIMO Cynepro3uiuu 3JIEKTPUYECKUX TMOJIER
(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsAfoB. OJIEMEHTapHBIN
anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHMKY 1
JUAJIEKTPUKU

3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
OIEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS
JJIEKTPUYECKOT0 TOKA. ICTOUHMKYU MIOCTOSIHHOIO TOKA
HenicTBust 3JIEKTPUYECKOTO TOKa (TemoBoe,
XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B




KHUIAKOCTAX U Ira3dax

Onexrpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

7.8
HaIpsDKEHUE

79 ConpotuieHue MPOBOJIHUKA. VneabHOE
COMPOTHUBIICHUE BEILIECTBA

7.10 3akon OMa it yyacTKa Lenu

711 [locnenoBarenbHOE W HapajyieIbHOE  COEIUHEHUE
MTPOBOTHUKOB

712 PaGora u MOIIHOCTH AJIEKTPUUYECKOTO TOKAa. 3aKOH
Jxoynsa — Jlenna

713 DNEeKTPUYECKHE MMM W IMOTPEOUTENN AICKTPUICCKOM
sHepruu B ObITy. KopoTkoe 3aMbikanue

714 ITocTossuAbIe MaruuThl. B3amMoaeHcTBHE ITOCTOSHHBIX
MarHuTOB

715 MarnutHoe mnone. MardutHoe mnoje 3eMiIM U €ro
3HAYCHUE JIJIA KHU3HU Ha 3emIie

716 OmneiT Opcrena. MaruutHoe 1ojie 31EKTPUYECKOTo TOKa.
[IpuMeHeHne PEKTPOMArHUTOB B TEXHUKE
JleficTBe MarHMUTHOTO TIOJII Ha IPOBOJHHUK C TOKOM.

717 9J‘IeKTpO,I[BI/IFaTeJ'ILV IIOCTOSIHHOTO TOKA. HCI}OHLSOB&HHG
AJIEKTPOJIBUTaTENell B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOpTe

718 Onbitel ®Dapanges.  SBaeHuWe  JIEKTPOMArHUTHOM
neaykuuu. [Ipasuino Jlenna
DNeKTpOTeHepaTop. CrrocoObl MOJTY4CHUS

7.19 3IEKTPUUECKOMN SHEPrUH. DNEeKTpOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTuueckue padbOTHI:
OneITHI 0 HAOTIOJCHUIO DIEKTPU3AIUU TNl HHIYKIUEH
Y TIPU CONMPUKOCHOBEHHH.
UccnenoBanue JeHCTBUS DIIEKTPUUECKOTO TOJIA Ha
MIPOBOTHUKH U JUDJICKTPUKH.
COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
IIOCTOSTHHOTO TOKa.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u peryampoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCMMOCTH CUJTBI TOKA, UIYILETO Yepe3

7.20 PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOpPA M HANIPSDKEHUS

Ha Pe3UCTOpE.
OnbITHI, JEMOHCTPUPYIOLIE 3aBUCHMOCTH
JIEKTPUUYECKOTO CONPOTHUBICHHUS MPOBOJHHMKA OT €ro
JUTMHBI, TUTOMIAIN TIONIEPEYHOTO CEYCHHUS M MaTepraa.

[IpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH  pH
MOCIIEOBATEIbHOM ~ COCIMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia A CUJIBI TOKA MPH MapaieIbHOM
COeIUHEHNN  pe3ucTtopoB.  OrmpeneneHue  pabOThI
NIEKTPUYECKOr0 TOKA, UAYLIETO 4Yepe3  PEe3UCTOp.
OmpeneneHre  MOITHOCTH — 3JEKTPHYECKOTO  TOKa,




BbIIEIIIEMON Ha pe3ucTope. VMcecnenoBanne 3aBUCUMOCTH
CHJIBl TOKa, WAYILEro 4Yepe3 JIAMIIOUKY, OT HalpsKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOIO B3aMMOJEHCTBHS IOCTOSHHBIX MAarHHMTOB.
I/I3yqu1/Ie MAarauTHOIO 1OJIA MOCTOAHHBIX MAarHuTOB IIPU
ux oObeauHeHUM U pasjeneHud. VcciepoBaHue
JEHCTBUS AJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.
OnbITel,  JEMOHCTPUPYIOIME  3aBHUCUMOCTb  CHJIbI
BSaI/IMOHGfICTBI/IH KaTylmlKyu ¢ TOKOM U MaroiuTa OT CHJIbI
TOKa M HaIpaBleHUs TOKa B Karymke. I3yuenue
I[GflCTBHSI MAarivMTHOIrO I0Ji1 Ha IMPOBOAHUK C TOKOM.

KoncrpynpoBanue u H3y4yeHue paboThI
JIIEKTPOABUTATEI. N3smepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OnbIThI o

HUCCICIOBAaHUIO ABJICHUA SHCKTPOMaFHI/ITHOfI HHAYKIHUU:
HCCICOOBAHUC W3MCHEHMH 3HAYeHUSI | HaIlpaBJICHUA
MHAYKOUMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBIEHUS B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, Apei( MOIIOCOB,
POJIb MAarHUTHOTO TOJISA JJIS )KU3HHU Ha 3emiie, MOJspHOe
CUSIHUE

1.22

TexHudeckue yCTpPOMCTBA: JJIEKTPOCKON, aMIIEPMETP,
BOJIETMETP, PEOCTAT, CUETUUK DIICKTPHUCCKOW IHEPruH,
AJIEKTPOOCBETUTENIFHBIE  TPUOOPHI,  HarpeBaTeNbHBIC
ANEKTPONPUOOPHI (mpumepsI), ANEKTPUUECKHUE
MPEIOXPAHUTENHN, JJIEKTPOMArHUT, OSJIEKTPOJBUTATENb
MOCTOSIHHOTO TOKa, FeHepPaTop MOCTOSHHOTO TOKa

9 KJIACC
Kon
pasena Kop snementa [IpoBepsiembie 3I€EMEHTHI COAEPKAHMS
MEXAHWYECKUE SABJIEHU A
81 Mexanndeckoe JBWXKEHHE. MarepuanbHas TOYKa.
Cucrema orcuéra
8.2 OTHOCHTEIHLHOCTh MEXAHHYECKOTO JIBUKCHUS
8.3 PaBHOMeEpHOE PSIMOJIMHEWHOE ABUKEHUE
HepaBnomepnoe NPSMOJIMHENHOE JIBHKCHHE.
8 8.4 CpenmHsass W MTHOBEHHass  CKOpPOCTh  Tella  MpH
HEPABHOMEPHOM JBUKCHHUU
85 VYckopeHnne. PaBHOyCKOpEHHOE MPSMOJIMHENHOE
JIBHOKCHUE
8.6 CsoOoanoe nagenue. OneITel [anmnes
PaBHOMepHOE nBUKEHUE MO OKpyxHOcTU. [lepuon u
8.7 yacTtora oOpamenus. JIuHEWHass W yriaoBas CKOPOCTH.

L{eHTpOCTpEMHUTEIILHOE YCKOPEHUE




8.8

ITepBslii 3ak0H HproTOHA

8.9 Bropoii 3akon HproToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT CynEPNIO3UIIMU CUJIT
8.12 Cuia ynpyroctu. 3akoH ['yka
813 Cunma TpeHHsS: cuia TPEHUS CKOJBXEHHUS, CHa
TPEHUS MTOKOs1, APYTUE BUABI TPEHUS
814 Cunma TSOKECTM M 3aKOH BCEMHUPHOIO TSATOTCHHSI.
YckopeHnue cBOOOTHOTO MaeHUs
815 Jewxenne  mmaHer  Bokpyr  Comnua.  IlepBas
KOCMHYECKasi CKOpocTh. HeBecOMOCTh U meperpy3ku
816 Pa.]j’»HOBeCI/Ie MaTepHUaIbHOM  TOYKH.  AOCOIIOTHO
TBEPOE TEIIO
817 PaBHOBecue TBEPAOro Teja € 3aKPEIVIEHHOW OCHIO
BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
8.18 Nmnyibce Tena. M3menenune umnyibca. UMmynbe cuiibl
8.19 3aKOH COXpaHEHUsl UMITYJIbCa
8.20 PeakTuBHOE IBHKEHHUE
8.21 Mexanndeckas paboTa U MOITHOCTb
822 PabGora cun Tsxkectu, ymnpyroctu, TpeHus. CBs3b
SHEPruM U paboTHI
823 [loTennumanpHass dHEpPrus Tena, TMOJHATOTO  HaL
MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHmanpHast SHEPTUS CKATOU MPY>KUHBI
8.5 Kunernueckas sueprusi. Teopema 0 KHHETHYECKOU
SHEPTrUu
8.26 3aKOH COXpaHEHMS] MEXaHUYECKON PHEPTUU
[TpakTudeckue paboTHI:
OrmpeziesieHne CpeIHEe CKOPOCTU CKOIBKEHHS Opycka
WIM JIBWKEHUS IIapuKa IO HAKJIOHHOW IUIOCKOCTH.
OrnpezesieHne YCKOpPEHUs Tella TPU PaBHOYCKOPEHHOM
JBIKCHUH 110 HAKJIOHHOH INIOCKOCTH.
UccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHH TIPHU
PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 HaYaIbHOW CKOPOCTH.
[IpoBepka THUIMOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JIBIKEHUHN 0€3 HA4YalbHOM CKOPOCTH MYTH OTHOCSTCS
8.97 KaK psAJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE

IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHS CKOJIbKEHUS
OT CHUJBl HOpPManpHOro jasieHus. OnpeneneHue
kod(durmenta TpeHUs CcKoibxkeHusa. OmnpenencHue
KECTKOCTH TMpYXUHBL. OnpeneneHue padOThl CUIIBI
TpeHHs] TpU PABHOMEPHOM [JBWKEHHM Tejla IO
TOPU30HTAJILHOW TOBepXHOCTH. OmnpeneneHue padboThI
CHJIBl  yOpyrocTH  Ipu  HOABEME  Ipy3a C
UCIIOJIb30BAaHUEM  HEIOJABWKHOTO U MOJBUXHOIO
0JI0KOB
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duznyeckue SIBICHUS B IpUpoAc: MPUIIUBLEI U OTJIMBEI,

8.28 nBwkeHne TuiaHeT COJHEYHOM CHCTEMBI, PEaKTHBHOE
JIBUKCHHE KUBBIX OPTraHU3MOB
8.29 TexHuueckue  yCTpOMCTBA:  CHOUIAOMETP, JATYUKHU

IMOJIOKCHHS, paCCTOSAHHA U YCKOPECHU A, PAKCTBL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1

KonebarenpHoe nemxeHre. OCHOBHbIC XapaKTEPUCTHKH
KoseOaHui: Iepro/I, 4acTOTa, aMIUIUTY 1A

9.2

9.3

9.4

Maremarnueckuit u IIPYKUHHBIN MasITHUKHU.
[TpeBpalieHre sHEprun Npu KoJaedaTeIbHOM JBHKEHUH

3aryxammue KoneOaHusi. BbIHYXICHHBIC KOJCOAHMUS.
Pe3onanc

Mexanuyeckue BoiHbl. CBOMCTBA MEXAHMYECKUX BOJIH.
[IponosibHBIE W TIONEpPEYHBbIE BOJIHBL. J[JIMHA BOJIHBI U
CKOpOCThb €€ pacnpocTpaHeHus. MexaHn4ecKue BOJIHBI
B TBEPJOM TeJI€, CEICMUYECKHE BOJIHBI

9.5

3ByK. ['poMKOCTh U BbicOTa 3ByKa. OTpakeHue 3ByKa

9.6

WHu¢pa3Byk U yiabTpa3ByK

9.7

9.8

[IpakTuyeckune paboOTHI:

OmnpeneneHre  4YacTOTBl M NepUoAa  KosieOaHWA
MaTeMaTU4eCKOro MasTHHKA.

OmnpeneneHre  4YacTOTBl M NepUoAa  KosieOaHW
NPY)KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMMOCTH — TIepHOAa  KosieOaHHHA
NOJIBEIICHHOTO K HHUTH Tpy3a OT JIJIMHBI HHUTH.
HccnenoBanne 3aBUCHMOCTH — TIepHOa  KoyieOaHHA
NPY)KHHHOTO MasTHHKa OT Macchl rpy3a. [IpoBepka
HE3aBHCUMOCTH neprozaa KOJIeOaHUi rpy3a,
MOJIBELIICHHOTO K HUTH, OT MacChl Tpy3a M JKECTKOCTH
npyXHHBL. M3MepeHne ycKkopeHusi CBOOOIHOTO MaIeHHS
dusnyeckue SBICHUS B MPHUPOJC: BOCHPHUSITHE 3BYKOB
KMBOTHBIMHU, 3E€MJIETPSCEHUE, CEHCMHUYECKHE BOJIHBI,
I[yHaMH, 9XO

9.9

TexHu4eckne yCTpOWCTBA: 3XOJOT, HCIOJIB30BaHUE
yIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

SHCKTpOMaI‘ HUTHOC II0JIC. 3HCKTp0MaTHI/ITHBIe BOJIHBI.

10.1 N
CBoICTBa DIIEKTPOMArHUTHBIX BOJTH
10.2 [ITkana 371eKTPOMAarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas npupoaa ceera. CKOpOCTh CBeTa.
BonHOBEIE CBONCTBA CBETA
[TpakTiueckue paboThI:
10.4 N3ydyeHne CBOWCTB  AJIEKTPOMAarHWTHBIX BOJH C
MTOMOIIBI0 MOOMIIBHOTO TenedoHa
@dusnueckue SBIEHUS B TPHPOJE: OHWOIOTHIECKOE
10.5 JeificTBHe BUJIUMOTO, yABTPapUOIETOBOTO u

PEHTT€HOBCKOTO M3ITYYEeHHH
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12

10.6

Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSA3HU

CBETOBBIE ABJIEHUA

111
11.2

11.3

JlyuyeBas monensb cBera. MIcTouHUKHU cBeTa
[TpsimonuHeitHOE pacpocTpaHeHHe CBEeTa

Ortpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaKEeHUs
cBeTa

114

[Ipenomnenne cBera. 3akOH MPEIOMIICHHS CBETA.
[TostHOE BHYTpEHHEE OTPaKCHUE CBETA

115

JInnza. Xop nyyen B JIMH3E

11.6

11.7

OnTuueckas cucrema Qoroanmnaparta, MHUKPOCKOINA U
TesecKorna

['ma3 kak onruuyeckas cucrema. bauzopykocTs u
JAJIbHO30PKOCTh

11.8

11.9

Pasnoxxenue Oenoro csera B crekTp. OnbiThl HhtoTOHA.
CrnoxeHue CeKTpaabHBIX LBETOB. Jlucnepcus cBeTa

[TpakTuyeckue paboOTHI:

HccnenoBanue  3aBUCHMOCTH — yIJla  OTPaKEHUS
CBETOBOTO JIy4a OT yIJia MaJICHusl.

W3yueHne xapakTepUCTUK W300pakeHUs TpeaMeTa B
TUIOCKOM 3€pKaJie.

HccnenoBanre 3aBUCUMOCTH  yIJia  TPEIOMIICHUS
CBETOBOTO JIyya OT YIJjla TMaJeHHsl Ha TPaHHIE «BO3IAYX —
CTEKJION.

[Tonyyenue n300pakeHHl C MOMOIILI0 COOMpPArOIICH
JIUH3BL.

Ornpenenenrie POKYCHOTO PACCTOSHUS U ONTHYECKOM
CHJIBI COOMPAIOIIIEH JINH3HI.

OMnBITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnpITHl 1O BOCHPHUATHIO IBETa MPEIMETOB MPHU HX
HAOJTIOICHUU Yepe3 I[BETOBBIC (QUIIBTPHI

11.10

®dusnueckue sBICHUS B npupone: 3arMeHust ConHIa u
JlyHsbl, 11B€Ta TeJ, ONTHYECKUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)

11.11
KBAHTOBBGIE
12.1

TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOII,
¢doroanmapar, ONTUYECKHE CBETOBO/IBI

SIBJIEHUMSA

Onwitel Pesepdopna u mimaneTapHas MOJAENTh aTOMA.
Monens aroma bopa

12.2

Hcnyckanve M TOIJIOLIEHHE CBETa aTroMoM. KBaHTHI.
JIuHelyaThie CIIEKTPBI

12.3

PannoaktuBHOCTH. Anb(a, 6eTa- ¥ raMMa-u3TydeHUs

12.4

12.5

Crpoenne aromHoro sapa. HyknoHHas Monens
aTOMHOTO siipa. M30T0nEI

PannoaktuBHble mpeBpameHus. llepuox momypacmana
ATOMHBIX s1JIEp

12.6

SAnepHble peakiuu. 3aKOHbI COXPAHEHHS 3apsI0BOTO U




MacCCOBOTI'O YHUCECII

12.7 OHeprus cBs3U aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Vcrounuky sHeprun
CouHiia 1 386311
129 Snepnas _ DHEpreTHKa. HelictBue  paanoaKTUBHBIX
U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue pabOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB
1210 U3ITy4EHUS.
HccnenoBaHue TPEKOB: M3MEPEHUE DHEPIMM YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).
M3mepeHue painoakTUBHOro hoHa
@usnueckue SABJICHHMS B IIPUPOJE: ECTECTBEHHBIN
pasvoaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE W3JIyYCHUE IPUPOAHBIX MUHEPAIIOB,
JEUCTBUE PAaJUOAKTHBHBIX M3JIYyYCHMM Ha OpraHu3M
4esioBeKa
12.12 TexHuueckue YCTpOKCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ A03UMCETpP, KaMEpa Bunscona




ITPOBEPAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K PeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
¥ TI03HABAEMOCTH SBJICHUH NPUPOABI, O POJM OSKCIEPUMEHTa B
¢uszmke, o0 cucTeMooOpa3ywmieii poau (U3MKA B Pa3BUTUHU
€CTECTBCHHbIX HAyK, TEXHHUKH M TEXHOJIOTHH, 00 »BOJIIOIUH
bu3nYeCKUX 3HAHUN U UX POJIM B LIENOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUpaA, O BKJIAAEC POCCHUHCKUX M 3apyOCKHBIX YUEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO
MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M IOJE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BemlecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHME pa3nyaTh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOe SBIICHHE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NUYECKUX SBIICHUN
B OKpYXarollleM MHpEe, BBIIECISAS HX CYIIECTBEHHbIE CBOMCTBa
(mpu3HaKH)

Brnanenue ocHOBaMM TOHSTUWHOTO ammapaTta W CHUMBOJHUYECKOTO
s3bIKa (PM3UKHU W UCIOJB30BaHUE UX JUISl pelIeHHs] Y4eOHBIX 3ajady;
YMEHUE XapaKTepu3oBaTh CBOMCTBA TeJ, (U3MUECKHUE SIBICHUS U
MPOLIECCHI, UCTIONB3Ys PYHIAMEHTAIBHBIE U IMITUPUYECKUE 3aKOHBI

YMeHne onucEBaTh HN3YUCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘-ICCKI/IG SIBJIICHUA,
HCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG BCIINYHHBI

Brnanenue ocHoBaMHM METOJOB HAay4yHOrO TO3HAHUSA C Y4ETOM
coOirofieHus MmpaBuil 0€30MacHOro Tpynaa: HaOmroAeHHe (U3UUYECKUX
SIBJICHUM

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY
U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLMH, OMUCBHIBATH XOJ
OTIBITA U 3AIHCHIBATH €T0 PE3YIbTATHI, (HOPMYIHPOBATH BHIBOIKI;
MPOBE/ICHUE NMPSAMBIX U KOCBEHHBIX U3MEPEHHUI (PU3MUECKUX BETUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIILHO CcOoOMpaTh
HKCIEPUMEHTAIbHYIO  YCTAaHOBKY IO HHCTPYKIIMH, BBIYMCIATH
3HAYCHHE BEIIMYMHBI W aHAIU3WPOBAThH IOJYUYEHHBIE PE3yIbTAaThl C
y4€TOM 33JaHHOM MOTPEIIHOCTH PE3YIbTaTOB U3MEPEHUH;
NPOBEICHUE  HECIOKHBIX  OKCIEPUMEHTAIbHBIX  HCCICIOBAHUMN;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY H
NPOBOJUTH  MCCIEOBAaHWUE IO  HMHCTPYKIUH,  IPEICTABISATH
MOJIydeHHbIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIHIl U
rpadMKOB, YUUTHIBATh MIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3yIbTaTaM
UCCIICIOBAHMS

[loHnMaHue  XapakTepHBIX  CBOMCTB  (pu3MuyeckMX  Mojenei




(MarepuanbHash TOYKa, aOCONIOTHO TBEPIOE TEJIO, MOJEIH CTPOSHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHas MOJCIh aToMa,
HYKJIOHHAasl MOJICNIb aTOMHOTO SJIpa) U YMEHHE MPUMCHITh WX JUIS
00BICHEHUS (PU3UYECKUX MPOIIECCOB

VYMeHne oOBICHATh (U3MYECKUE MPOLECCHl W CBOWCTBA TEN, B TOM
Yuciae M B KOHTEKCTE CHTyallud MPaKTHKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBISATH IPUINHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3YYEHHBIE CBOMCTBA (PU3NUECKUX
SIBJICHUH, (PM3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMeHue pemath pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHUH),
UCTIONIB3YSl 3aKOHBI W (popMynbl, CBs3bIBaOIUE (pU3UUECKHe
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBATh KpPATKOE YCJIOBUE 3a/1ayH,
BBISBJISITh HEJOCTAIONINC JaHHBIC, BBHIOMPATh 3aKOHBI W (HOPMYIIHI,
HEOOXOUMBIC ISl €€ PEIICHUs, UCII0JIb30BaTh CIIPABOYHBIC JTaHHbIE,
MPOBOANTH PACUEThl M OIEHUBATH PEATHCTUIHOCTh TOJYYCHHOTO
3Ha4YCHUs1 (PU3MYCCKON BEIIMYMHBI; YMEHHUE ONPEICIIATh Pa3MEPHOCTb
(U3HYECKON BEIMIMHBI, IOTYICHHON TIPU PEIICHUH 3a1a9U

YMeHue XapakTepus3oBaTh MPUHLUIBI  JEHCTBUS  TEXHUUECKHUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX NPHUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB [0 UX OMMCAHUIO, UCIIOJb3Ys 3HAHUS O
CBOWMCTBaX (U3MYECKUX SBICHUH M HeoOXoauMmble (Qu3MUecKue
3aKOHOMEPHOCTHU

10

11

VYMeHue UCHONb30BaTh 3HAHUS O (U3MYECKUX SBICHUAX B
MIOBCEIHEBHOM JKM3HM i o0ecriedyeHuss O€30MacHOCTH  IpU
oOpamieHUn ¢ OBITOBBIMH ~ HpuOOpaMM M TEXHUYECKUMHU
YCTpOMCTBAMM, COXpaHEHUsS 3JI0pOBbS U  COOJIIOJIEHUS HOPM
JKOJIOTUYECKOIO IIOBEIAEHUS B OKPYXKAIOLIEH cpele; IOHUMAaHHE
HEOOXOJUMOCTH TNPUMEHEHUS IOCTHKEHUN (PU3MKU M TEXHOJOTHH
JUISL PAllMOHAIIBHOTO ITPUPOAOIIOIb30BAHNS

OneIT TOMCKa, TpeoOpa3oBaHUs M MpPEACTaBIeHUS HHPOpMAIUU
(UBUYECKOTO COACpXKAHUSI C HCIOIb30BaHUEM WH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHH; YMEHUE OLEHHUBATH JTOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM HAa OCHOBE MMEIONIUXCS 3HAHUU U
JONIOJTHUTENIBHBIX ~ WCTOYHUKOB;  yYMEHUE  MCIIOIB30BaTh  IPU
BBITIOJIHCHUH YYEOHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpKaHUS, CIPABOYHBIE MaTepuajbl, PECYpPChl CETU
WNutepuer; BmameHue 0a30BBIMH  HaBBIKAMH — ITpeoOpa3OBaHMS
uH(pOpMallMM U3 OJHON 3HAKOBOM CHCTEMBI B JAPYIyIO; yMEHHE
co371aBaTb COOCTBEHHBIC IMHCHbMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(OPMAIIUU U3 HECKOJIBKIX UCTOYHHKOB




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O

OU3UKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 MEXAHMYECKHUE SABJIEHUA
11 Mexanuyeckoe aBuwxkeHue. MarepuanbHas Touka. CuctemMa  OTCUETaA.
] OTHOCUTEIBHOCTD JIBHXKCHHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHuE. Cpennsas ckopoctb. Dopmyna s
1.2 BBIYKCIICHUS CPeHEH ckopocTH: V = S/t
PaBHOMeEpHOE NPSAMOJIIMHEMHOE JBHKEHHE. 3aBUCHMOCTh KOOPAMHATHI T€ia OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 X1)=x +0d
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsI TPOEKIHHU CKOPOCTHU, TPOEKINH
NMepeMeNIeHus, IyTH, KOOPAMHATHI TIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJMHATBHl T€Ja OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MNPSIMOJIMHEMHOTO JIBU>KEHHUSL:
2
Sl =ve, * i+ * =
<
@opmyabl UIsl NPOEKUUU NEPEeMEUICHUs, MPOEKIUU CKOPOCTH M IPOEKIHUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JABUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-3.
U_\'('f) =gy T4, 1,
a.(t)=canst,
Ul.‘cL - Ul.'rL zzax‘gr
I'paduku 3aBUCUMOCTH OT BpPEMEHHU HJisi TPOEKIUU YCKOPEHUs, MPOSKIIUN
CKOPOCTH, MPOEKIUU T[EePEMELIEHUs, KOOPJAUHATHI MpPU PABHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBH>KEHUH
CBobonHoe manenue. GopMyiibl, ONUCHIBaIONIME CBOOOAHOE MajJeHUE Tella IO
BEepPTHKANH (JIBIKEHHE TeJda BHU3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,
MPOEKIIMA CKOPOCTH M KOOPAMHATHI TMPH CBOOOJHOM TAaJCHUU Tella TIo
BEPTUKAIIN
CKopocTh pPaBHOMEPHOTO JBHWKEHUSI Tela MO OKpyxkHOCTH. Hampasienue
CKOPOCTH.
®opmyna AJiss BBIUUCICHUS CKOPOCTU YEpe3 paguyCc OKPYXKHOCTH U TEPUOA
oOparreHus:
1.6
U= iMR
T
LenTpocTpemurenbHoe yckopeHue. HampaBieHne IEHTPOCTPEMUTEIBHOIO
yckopenusi. @opMyiia Jisl BBIYUCIECHUS YCKOPEHUS:




R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaICHUS:
v = 1
T

1.7

1.8
1.9

1.10

1.11

1.12

Macca. ITnotHocTs BemecTBa. @opmyiia i BBIYUCICHUS INIOTHOCTU:
_m
V

Cuna — BektopHas pusndeckas BenuyrHa. ClokeHue CHil
SIBnenue nnepuuu. Ilepsoiit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
CoHarnpaBieHHOCTh BEKTOpPA YCKOPEHHUsI TeJla U BEKTOpa CHIIbI, ICHUCTBYIOIICH Ha
TEJI0
BzaumopeiictBue Ten. Tperuit 3akoH HproToHa:

Fy y=-F_,

TpeHHe IMOKOsA U TPECHUEC CKOJIBKCHUSA. dDOpMyna IJId BBIYUCIICHUA MOAYJISA CHJIbL
TPCHUS CKOJIbXKCHUA:

Fszp-N

1.13

Hedpopmarnus Tena. Yopyrue u Heynpyrue aepopManuu. 3aKOH yIpyrou
nedopmanuu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

My -1,
F=Gg. 1 _2

'L
Cwiia TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.

dopmyna A7st BEIYUCICHUS CUJIBI TSHKECTH BOIHM3H MOBEepXHOCTH 3emuu: F = mg.
JBmxenue mmanet Bokpyr CousHia. [lepBast kocMu4eckasi CKOpOCTb.
HesecomocTs 1 neperpy3ku

I/IMHYJ'IBC TCJIa — BCKTOpHas (I)I/ISI/ILICCKB.SI BCJIIMYMHA.

p=mb




Nmnynec cucremsl teil. M3menenue umnyisca. MiMnyibsce cuisl

1.16

3aKOH COXpaHEHMsI UMITYJIbCA Ul 3aMKHYTOM CUCTEMBI TEN:
D=0, i, U, =const

PeakTuBHOE NBUKEHUE

1.17

1.18

Mexannueckas pabota. @opmyna ajisi BEIYUCICHHS paOOThI CHITBL:

A=Fsooso

Mexanuueckas MOITHOCTD:

n=4
I

Kunernueckas n noreHumanbHas sHeprus. @opmyia s BBIYMCICHUS
KMHETUYECKOW YHEPTUU:

2
Teopema o kuHeTHUeCcKOU d3Heprun. Gopmyia i BBIYUCICHUS TOTCHIMAIBHON
SHEPruu Tela, MOJHATOrO
HaJ 3eMIIEH:

E,= mgh

1.19

1.20

MexaHnueckas SHeprusi:
E=E;+E 2

3aKOH COXpaHEHMs MEXaHU4eCKOoN sHeprun. Popmyia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEpruu B OTCYTCTBUE cuIl TpeHus: E = const.
IIpeBpaleHre MEXaHUYECKOW DHEPTUU IIPU HAJTUYUU CUJIBI TPEHHUS.

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Moment cuiisr; M - Fl.
VYcioBue paBHOBECHS pbluara:

M +M, +..=0
[MoxBwxHbIN 1 HenoABWKHBIHM Ooku. KIIJ] mpocThIx MeXaHU3MOB,
n= Aﬂmma

14'3&1‘1:&‘15!

1.21

[aBienue TBEpIOTO TENA.
dopmyiia 11 BBIYACICHUS JABJICHUS TBEPIOTO TENa:
F
P=—5-
JlaBienue ra3a. ATMOc(epHOE 1aBICHHE.
I'mppocTaTyeckoe 1aBiIeHNE BHYTPH KHUJIKOCTH.
dopMmyia 1 BBIYMCIICHMS JABJICHNS BHYTPU KUIKOCTU:




p=pgh+p_,

1.22

3axoH [lackans. ['mapaBauueckuii npecc

1.23

3akon Apxumena. Dopmyna Ajig  ONPEETICHUS BBITAJKUBAIOLIEH CHIIBI,
JICHCTBYIOIIEH Ha TEJO0, TIOTPYKEHHOE B KUJKOCTh UJIH ra3:

F_j‘m_ =pgV

Ycnopue miaBanus Tena. [1lnaBanue CYIAOB 1 BO3AYXOILIIABAHUC

1.24

1.25

Mexanudyeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJICOaHMA.
®dopmyna, CBSI3bIBAIOIIAS YACTOTY U MEPHOJ] KOJICOAHMIA:

MareMaTHYECKUT W TNPYXHHHBIA MasTHUKA. [IpeBpalieHue SHEpruu IMpu
KOJIe0ATEIILHOM JIBUKEHUH

1.26

3aryxaromue Kosebanusi. BernyxneHnsle konedanus. Pesonanc

1.27

1.28

MexaHn4eCKHUE BOJIHEL. HpOIIOHLHLIG H TIOINICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U
CKOPOCTB pacClpOCTpaHCHUS BOJIHDI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3BykKa. OTpa)keHHE 3BYKOBOM BOJIHBI Ha I'PaHULE
IByx cpell. IHdpa3Byk u yiIbTpa3ByK

1.29

1.30

IIpaxkmuueckue pabomoi

W3mepeHne cpeaHeil IUIOTHOCTH BELIECTBA; apXHMMEIOBOM CHIIBI;, JKECTKOCTH
OPYXHUHBL; KO3(PPUIMEHTa TPEHUS! CKOIbXKEHHUS; pabOThl CHJIBI TPEHUSI, CHIIbI
YIOPYTrOCTH; CPEAHEH CKOPOCTH IBMIKEHHs OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
YCKOpeHus: Opycka Npu ABMKEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYecKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOLIETO Ha phlyar;
paboThl CWJIBI YIPYroCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOTO
6510ka; pabOTHI CUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YaCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAOLIEN CHIIBI
OT MAcChl TeJa; CUIbI TPEHUS CKOJIbKEHUS OT CUJIBI HOPMAJIbHOTO JABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAKOIIEH B MPYKUHE, OT CTEIECHU
negopMaluu MPYKUHBI, YCKOPEHUs: Opycka OT yrjla HakJOHA HaIlpaBIISIOIICH;
nepuoja (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Mepuoaa
KOJIEOAaHUH MPY)KUHHOTO MasTHHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
UCCJIEJOBAaHUE HE3aBHCHUMOCTH IEpHoJa KoJieOaHUl HUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBusi paBHOBeCUs ppluara

Qusuueckue s6leHUs 6 npupode: TPUMEPBHl IBWKEHUS C Pa3IUMUHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U
TEXHUKE, TPWIMBBI U OTIUBBI, JBIWXKEHHE IUIaHET COJIHEYHONM CHCTEMBI,
PEaKTHUBHOE JBUKEHHE KUBBIX OPTAaHM3MOB, PbIYary B TEJE YEJIOBEKA, BIUSHHE
aTMOC(EepHOro JaBJeHUs Ha JKMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE
3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHHE, CECHCMUYECKHE BOJIHBI, IIYHAMH, DXO




Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPECHUA, AOWHAMOMECTpP, IIOAIIMIIHUKHK, PAKEThI, pbIyar, HO,I[BI/I)KHBII‘/'I u
H€HOI[BH)KHBII71 6JIOKI/I, HaKJIOHHAsA IIJIOCKOCTb, MNPOCTLBIC MCXAaHU3MBI B GBITy,

131 cooOIarIuecs: cocyipbl, YCTPOMCTBO BOJOINPOBOJAA, T'MIpPABIMUYECKUIl mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHN A
OCHOBHBIE ~ TOJIO)KEHUSI ~ MOJIEKYJIIPHO-KUHETUYECKOH  TEOpUU  CTPOECHHUS

2.1 BemecTBa. Mozenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopgHsble Tena

29 JBmwxenue dactul BemecTBa. CBA3b CKOPOCTH JIBUKEHUS YacCTHULl C
Temneparypoil. bpoyHoBckoe nBuxenue, muddy3us

2.3 CmauuBaHue ¥ KalWUISIPHbIE SIBICHUS

2.4 TennoBoe pacHIMPEHHUE U CKATHE

2.5 TemnnoBoe paBHOBECHE

26 BHYTpeHH}Ijl sHeprusa. PabGora M Teruonepenaya Kak CrIocoObl HW3MEHEHUs
BHYTpPEHHEH 3Hepruu

2.7 Bunbl Tensonepenayn: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3JTy4YEHUE
HarpeBanue wu oxnaxnenue ten. KomudectBo — TemyioTsl.  YjaenbHas
TEIUIOEMKOCTb:

28 O=cm(t,—t,)
3aKOH COXpPAHEHWS PHEPIMM B TEIUIOBBIX MPOIECCAX. YPABHEHHE TEIIOBOTO
OanaHca:

29 QI_I_QE _I_-“:D
Hcnapenune u koHjaeHcauus. V3MeHeHHE BHYTPEHHEH SHEPrud B MPOLECCEe

510 UcnapeHuss W KoHAaeHcauuu. KumneHue IKHOKOCTH. YJelbHas TeIioTa
napoo6OpazoBanus: L = Q/m

211 BnaxxHocTs Bo3myxa
[InmaBnenne wn Kpucrtasmmsanus. J3MeHeHWe BHYTpEHHEHW DJHEpPIMM IIpH
IUIaBJICHUU M KPUCTAJUIM3ALUK. Y AeTbHAasl TEIUIOTa TUIABICHUS:

2.12 0

- m
BuyTpeHHss dHeprus cropaHus TOIUIMBA. Y A€NIbHAs TEIUIOTa CrOpaHUs TOIUIMBA:

2.13 q=0Q/m

2.14 [Tpunummne! padotel TeroBbix aurareneil. KI1J[ remiaoBoro asurarens
Ilpakmuueckue pabomul
W3mepenne yaenbHON TEMIOEMKOCTH METaUIMYECKOTo LMIMHAPA; KOJIUYecTBa

2.15 TEIUIOTHI, MOJYYEHHOTO BOJONH KOMHATHOH TemmepaTypbl (UKCHPOBAHHOM

Macchl, B KOTOPYIO OIyII€H HarpeThlii IMWIMHIAP; KOJUYECTBA TEIJIOTHI,
OT/JIAHHOTO HArpeThiM LMJIMHIPOM, TOCJE OMYCKAaHMs €ro B BOJY KOMHATHOM




TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYACIbHOW TEIUIOTHI
iaBieHus Jbaa. VccnenoBaHue UW3MEHEHHUs TeMIepaTypbl  BOJBI  MPHU
Pa3IUYHBIX YCIOBHSX; SIBJICHHUS TEIUIOOOMEHA NPHU CMEIIUBAHWUU XOJIOJHOU U
ropsiueil Bobl; mpolecca UCapeHust

Duszuveckue s61eHUS 8 npupode: IIOBEPXHOCTHOC HATSXKCHUEC W KaIllUJIJISIPHBIC

2.16 SBJICHUSI B TIPUPOJIE, KPUCTALIBI B Ipupoje, uznydenue CoHila, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, HHEsl, CHeTa
Texnuueckue ycmpoticmea: KanUIAPbl, TPUMEPBI UCIIOIb30BAHMS KPUCTAILIOB,

517 KUJKOCTHBIM TEPMOMETp, NAaTYHK TEMIIEPaTyphbl, TEPMOC, CHCTEMa OTOILJICHUS

' JIOMOB, TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOHWHA, JBUTATEIh BHYTPEHHETO
CTOpaHus
3 SJIEKTPOMAT'HUTHBIE SBJIEHU S

3.1 DnekTpusanus Ten. [[Ba Buia 3J1eKTpUIECKUX 3apsioB

3.2 B3aumopeiictBue 3apsikeHHbIX Tell. 3akoH Kynona

3.3 3aK0H COXpaHEHUs AICKTPUICCKOTO 3apsiaa

34 OnekTpuueckoe mojie. Hanpsok€HHOCTh  ayiekTpuueckoro moiist.  [IpuHimm

' CYIIEePIO3UITNH JICKTPHUECKUX MMOJIeH (Ha KAYeCTBEHHOM YPOBHE)
35 Hocurenu »snextpuueckux 3apsiaoB. JlelcTBHE SJICKTPHUECKOTO IIOJIS Ha
' AJIEKTpUYECKUE 3apsibl. [IpOBOTHUKH B TUAICKTPUKH
[TocTostHHBIN AIEKTpUYECKUI TOK. JlericTBHs 3nekTpuyeckoro Toka. Cuia Toka.
Hanpsioxenue.

3.6 I=q/t,U=A/q
DNEKTPUUECKOe COMPOTUBIICHHE. Y AENbHOE SJIEKTPUUECKOE COTPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma amst yyacTka anekrpudeckoit nernu: | = U/R
[TocnenoBarenbHOE COETUHEHUE POBOTHUKOB:

I =1, U=U+U,. R=R +R,
1 1 2 1 2
39 [TapannensHOE CoeIMHEHNE MPOBOJIHUKOB PABHOTO COMPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 2
CMemnaHHbIe COSTUHEHHS IIPOBOTHUKOB
310 Pabota u momHOCTS AnmekTprdeckoro Toka. A = Ult, P = Ul
3akoH [[xoyins — Jlenna:
2
3.11 O=I"-R-t
312 OneiT Opcrega. MarHuTHOE TMOJie€ MPSMOTO TPOBOJHMKA C TOKOM. JIuHUM
' MarHUTHON WHTYKITUU
3.13 MarguTHoe T1[OJIE TIOCTOSHHOIO MAarHWTa. B3auMoAeiCcTBHE ITOCTOSHHBIX




MAarHuToOB

3.14 JleficTBHe MarHUTHOTIO IOJIsI HA IPOBOJAHUK C TOKOM
3.15 Onpitel @apanes. SABneHue 3nekTpoMarHuTHON MHAYKIMU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
M3mMepeHue  3EKTPUYECKOrOo  CONPOTHBIIEHUS  PE3UCTOpPA;  MOIIHOCTHU
AIIEKTPUUYECKOTO TOKA; PaOOTHI AIMEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE
316 (pe3ucTopsbl, JIAaMIIOYKa), OT HANPSHKEHUS Ha KOHLAX MPOBOIHUKA; 3aBHCUMOCTH
COIIPOTHUBJIEHUS OT JUIMHBI IIPOBOJIHUKA, IJIOIIAN €r0 MONEPEeYHOro CEYeHUs U
YJIEIBHOTO COTPOTUBIICHUSI.
[TpoBepka mpaBmiia JUIsl 3JIEKTPUUYECKOrO HAMPSDKEHUS MPU IOCIEI0BATEIbHOM
COCMHEHUU TPOBOJHHUKOB; MpaBHJIA Ui CHIIBI DJIEKTPUYECKOTO TOKa IpHU
napajsiesIbHOM CO€MHEHUH NTPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue ae6nenus 6 npupooe: 3IEKTPUYECKUE SBICHMS B aTMocdepe,
3.17 AIIEKTPUUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE TOJIe 3eMITH, pel( MOFOCOB,
POJIb MArHUTHOTO HOJIS JUIsl KU3HU Ha 3eMile, OJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETUYMK  HJIEKTPUUYECKOW  DHEPruH,  3JIEKTPOOCBETUTEIbHBbIE  MPHOOPHI,
3.18 HarpeBaTelibHbIE AIEKTPOPUOOPHI (mpumepsr), AJIEKTPUYECKUE
NOPEJOXPAHUTENIH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATENb IOCTOSHHOIO TOKA,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKaa 3JeKTpOMarHUTHBIX BOJH
3.20 JlyaeBas mojienb cBeta. [IpsiMOTMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaiio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucniepcus cera
324 JIunza. Xox nyueil B nuH3e. POKyCcHOE paccTosHME JUH3bL. ONTHUYECKas Cuia
mun3el: D = 1/F
3.25 I'ma3 xak ontnveckas cucrema. OnTHYECKue MPUOOPHI
IIpakxmuueckue pabomoi
M3mepeHue onTHYeCKO cuibl coOMparomiel JUH3bI; (POKYCHOTO PacCTOSTHUS
coOuparomiei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpPOB MpEAMETa U N300paxeHUs,
306 KOT/Ia MPETMET PACTIONOKEH B JIBOHHOM (hoKyce), oKa3aTessl PeOMIIeHUs CTEeKIa.
UccnenoBanme cBoiicTBa M300pa)KeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparonield JTMH3bl; U3MEHEHUsI (POKYCHOTO PacCTOSIHUA JBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH yTJIa TIPEJIOMIICHUS CBETOBOTO Jy4a OT yrjla MaJCHUS Ha TPaHUIE
«BO3JyX — CTEKJIO»
3.7 Qusuueckue ssnenus 6 npupooe. 3atmMenus ConHua u JlyHbl, 1BeTa Ted,
ONnTHYECKHUE SIBJICHHS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
328 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, QoToannapaT, ONTHYECKUE
CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUA
41 PamnoaktuBHOCTE. Anbda-, Oera-, Tamma-usnydeHnus. Peakuun anbda-u Oera-
pacrazia
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uyactui. [lnanerapHas Mosens aToma
4.3 Cocras aromHoro spa. M3oronsl
4.4 [Iepuon nonypacnaaa aTOMHBIX SIAEDP




4.5

SAnepHble peakiu. 3aKOHBI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOT'O YUCEIN

Qu3uueckue s61eHUs 6 Npupooe. E€CTECTBEHHBIN pPaJAMOAKTUBHBIN (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEMCTBUE PAJMOAKTUBHBIX U3J1y4YEHUN HA OpPraHU3M 4YeIOBeKa
47 Texnuueckue ycmpoticmea: CEKTPOCKOI, HHAUBUAYAIBHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKka




YUYEBHO-METOAUYECKOE OBECIHEHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» Ousnka: 7-i knacce: 6a30BbIN yPOBEHB: YUCOHUK; 3-¢ H3AaHue, iepepaboTaHHOe
[Teprimkun .M., BanoB A.l. AxunonepHoe obmectBo «M3narensctBo «IIpocBemenue»
» Ousnka: 8- kacc: 0a30BbI YPOBEHB: YUEOHHK; 3-€ U3laHue, TepepadoTaHHOe
[Tepeimkun .M., BanoB A.l. AxunonepHoe obmectBo «M3narensctBo «IIpocBemenue»
» ®usnka: 9-i kacc: 6a30BbI YPOBEHB: YUEOHHK; 3-€ U3IaHue, TepepadoTaHHOe
[lepeimkun U.M., I'yrauk E.M., UBanoB A.U. u np. AKIIMOHEPHOE 00IIIECTBO
«M3parenscTBO «lIpocBemenue»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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