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IMMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usmke Ha ypOBHE OCHOBHOTO O0ImIero oOpa3oBaHUS COCTaBJCHAa Ha
OCHOBE MOJIOKEHUN M TpeOoBaHUN K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOM mporpaMMebl, mpencraBieHHbix B PI'OC OO0, a Ttakke C y4eToMm
denepanbHOl paboyeil mporpamMmbl BocmuTaHUs W KoHIENmuu mpernojaBaHus y4eOHOTO
npeaMera «Pu3ukKay.

Conmepxanue  mporpaMMmbl 1o (U3MKE  HampaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHOHAyYHOM T'pPaMOTHOCTH OOYyYarolMXCs U OpraHu3aluio H3ydeHHs (QU3UMKH Ha
NesITeNIbHOCTHOW OCHOBe. B mporpamme mo (uU3MKe Y4YMTHIBAIOTCS BO3MOKHOCTH Y4YEOHOTO
npeamera B peanuzauuu  TpeboBanuit PI'OC OOO K mNIaHUPYEMBIM JIUYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHs, a  TaKKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.

[IporpamMma mo Qu3uke ycTaHaBIMBAET pacHpeesieHne yd4eOHOro maTrepuaia Mo rojaam
oOydenuss (o Kiaccam), NpemaaracT MNPUMEPHYIO TMOCIEA0BATEIPHOCTh HW3YUYCHUSI TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEAMETHOTO COJIEp>KaHUs U ydeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢u3uke pazpaboTaHa ¢ UENbIO OKa3aHUsI METOJUYECKON MOMOIIN YUUTEIIO
B CO3JaHUH paboyeil MporpaMMbl 0 y4eOHOMY MPEAMETY.

®u3zrKa ABISETCS CHCTEMOOOPA3YIOIUM JIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIS)KAT B OCHOBE IMPOLIECCOB U SIBICHUH, W3y4aeMbIX XUMUEH,
OunoJsoTHel, acTpoHOMUEH U (pu3MdecKor reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBiseT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHs HAay4HOTO MeEeToja
MO3HAHUS, TO €CTh CII0co0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Opna u3 TIaBHBIX 3a7a4 (GU3NYECKOro 00pa3oBaHUS B CTPYKType oOIiero oopazoBaHus
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHOW TPaMOTHOCTH U UHTEpeca K Hayke Yy
00yJaroImxcsl.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAIONaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHI €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb:

® HayyHO OOBSCHSTH SABJICHUS,

® OILIEHUBATh U IOHUMATh OCOOCHHOCTH HAyYHOTO UCCIICJIOBAHUS;

® UHTEPHPETUPOBATH JAHHBIC U HCIOJIF30BATh HAYYHBIEC I0KA3aTENbCTBA JJIS MOJIYYCHUS

BBIBOJIOBY.

Henu wm3yueHus (U3NKUA HAa yYpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs OIpEAeiCHb B
KOHLIETIMH TpernogaBaHusi yueoHoro npenmera «dusuka» B 00pa3zoBaTeNbHBIX OpraHU3aIUsAX
Poccuiickoit @enepariuu, peaan3yonX OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.

Henu nzydenus GU3NKH:

e npuoOpeTeHHe HHTEpeca M CTPeMJICHHA OOy4aroIluxcs K HaydyHOMY M3Y4YEHHUIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEACTABIEHUNH O HAYYHOM METOJE TMO3HaHHWA U (POPMHUPOBAHUE
HCCIIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ylbTaTa U3y4eHHUs OCHOB CTPOCHHS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;
e (opMupoBaHHE MPEICTABICHUNA O POIM (HUUKU JJISI PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Da3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mpodeccHoHaTBHOMI
NeSITENIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOArOTOBKA K JaJIbHENHIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHHN.
JlocTibkeHre STHX IeNiell mporpaMMbl 1Mo (HU3MKE HAa YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00€CIICUNBACTCS PEIICHUEM CIEAYIONINX 3a/1a4:
e npuoOpeTeHHEe 3HAHUW O JUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHUYECKHX,
TETUTOBBIX, IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e 1puOOpeTeHHe YMEHHH ONHChIBaTh U  OOBACHATH (U3NYECKUE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUIA;,
® OCBOGHHE METOJIOB PEIICHUS MPOCTEHUIINX pPAaCUYETHBIX 33734 C HCIIOJIb30BaAHUEM
(GU3NIECKUX MOJIETIeH, TBOPUECKUX U MPAKTHKO OPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHWH HAOIMIOAATh TPHUPOTHBIC SBICHUS W  BBIOJHATH  OIIBITHI,
nabopaTopHble pabOTHl W OSKCIEPUMEHTAIBHBIE HCCIEOBAHUS C HCIOJIH30BAaHUEM
M3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOGHHE INPHEMOB pPabOTHI ¢ WHPOpPMaNUeH (HU3UUECKOTO COACP)KAHUS, BKIFOUYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTHKCHHUAX (U3MKH, aHAIN3 M KPUTHIECKOE
OlIeHMBaHHE NH(OPMaLIUK;
® 3HAKOMCTBO cO chepamMu MPOPECCHOHAIBHON ACATEIHPHOCTH, CBSI3aHHBIMU C (PU3UKOMH,
U COBPEMEHHBIMHU TEXHOJIOTUAMHU, OCHOBAaHHBIMH Ha TOCTHXEHUAX (PrU3HUECKON
HayKH.
OO6mree uyncIo YacoB, PEKOMEHOBAHHBIX I U3ydeHus Gpu3nuku Ha 6a30BOM YpOBHE, —
238 gacoB: B 7 kiacce — 68 wacoB (2 yaca B HeZIeN0), B 8 kiacce — 68 yacoB (2 4aca B HEZIENIO),
B 9 KJ1acce — 102 qaca (3 Jaca B HEJIEITIO).

[Ipennaraemeiii B mporpamme 1o ¢usuke NepedeHb 1a00paTOPHBIX PabOT U OIBITOB
SIBJIIETCS PEKOMEHAATeIbHbIM, YUUTEIb JIeTaeT BHIOOp MPHU MPOBEACHUU JTaOOPATOPHBIX paboT u
OTIBITOB C YUYE€TOM HHJMBUIYaIbHBIX OCOOCHHOCTEH 00Y4aromuXxcsl, CIIUCKa SKCIIEPUMEHTATbHBIX
3aJlaHu, MpeiaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 AK3aMeHa Mo (pusmke.



COAEPKXAHUE OBYYEHUA

7 KJIIACC

®u3nka 1 e¢ poJib B IO3HAHUM OKPY/KAIOLIEro MUpPa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®uznyeckue BenUuMHBL. 3Mepenue Qusnueckux BeauunH. PuU3nyeckue MpUOOPHI.
[TorpemHnocTe n3Mepenuit MexayHapoiHas CHCTEMA €MHMII.

Kak ¢u3uka u apyrue ecTeCTBEeHHbIE HAYKH HM3y4aroT MpUpoAdy. EcTecTBeHHOHAay4YHBIN
METOJi IMO3HaHUS: HAOJIIOJEHHE, IIOCTAaHOBKAa HAay4YHOI'O BOIPOCA, BBIABMIKEHHE THUIOTE3,
SKCHEPUMEHT [0 TMPOBEpPKE TUIOTe3, O0O0bsicHeHue HabmogaemMoro ssieHus. Omnucanue
(bu3nyYeCcKuX SABJIEHUH C TIOMOIIBIO MOJENIEN

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, IEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue NpuOOPHI U Mpolieypa NPsSIMbIX U3MEPEHUH aHAJIOTOBBIM U LHU(POBBHIM

prOOpOM.

Jlabopamopnuie pabomot u onvimot.

Onpenenenre 1eHbI AEJICHU IKaJIbl K3MEPUTENBLHOTO MpHoopa.
N3mepenue pacCTosTHAM.

N3mepenune o0beMa )KUAKOCTH U TBEPIOTO TeTa.

Ornpenenenne pa3MepoB MajbIX Tell.

W3mepenue Ttemieparypbl NpU MOMOIIM >KUIKOCTHOTO TEpMOMETpa M JaTyuKa
TeMIepaTyphl.
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6. IlpoBeneHue uccieqoBaHMs MO MPOBEPKE T'MIOTE3bI: NANbHOCTH MOJCTA IIapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIlIe, YeM OOJIbIIIE BHICOTA MYCKA.
IlepBoHaya/ibHbIE CBe/IeHUSI 0 CTPOEHHHU BelllecTBa.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mepbl. OMbITH, JOKa3bIBAIOIINE
JMICKPETHOE CTPOCHHE BEUIECTBA.

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI[ C TEMIEPaTypOM.
BbpoynoBckoe nBwxkenue, nuddysus. BzauMoneilicTBue dYacTull BeUIECTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHHUE.

ArperaTHble COCTOSIHMSI ~ BEIL[ECTBA: CTPOCHHME Ta30B, IKUAKOCTEH M TBEPIbIX
(kpucTaymuinueckux) Ten. B3auMocBs3b MeXIy CBOWCTBAMHU BEIIECTB B PAa3HBIX arperatHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH arperatHbIX COCTOSHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue OpOyHOBCKOTO JBMKEHHUSI.

2. HaGmonenue nuddysuu.

3. HaGmronenue siBneHu, 0OBSICHSIOMMXCS MPUTSHKEHUEM HIIM OTTaTKWBAHUEM YaCTHI

BEILECTBA.

Jlabopamopusie pabomut u onvimel.

1. Oruenka AuaMeTpa aToMa METOI0M PAIOB (C UCTOoIb30BaHueM (GoTorpaduii).

2. OmbITHI IO HAOMIOJICHUIO TETIOBOTO PACIIMPEHHS Ta30B.

3. OmbIThl O OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO MPUTSDKEHUSL.

JABuKeHune U B3aMMoOJeiiCTBHE TeJL.



Mexannueckoe JIBM)KEHHE. PaBHOMEpHOE U HEpaBHOMEpHOEe jBHXkeHue. CKOpOCTb.
CpenHsis CKOpoCTh IPU HEPABHOMEPHOM JIBIKEHUU. PacueT nmyTu u BpeMeHU JBU>KEHUSI.

SBnenue wuHepiuu. 3aKOH HMHEpUMU. B3aumopeicTBue Ten Kak MPUYMHA W3MEHEHUS
CKOPOCTH JBIXEHHUS Tel. Macca kak Mepa HMHepTHOCTH Tena. IlnoTHocTh BemiectBa. CBsi3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 0ObeMa BEIECTBA.

Cuna kak xapakTepucTuka B3aumojeiictBus Tten. Cuiia ynpyroctu U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAUHAMOMETpa. SIBieHHE TAroTeHus M cuwia TsxectH. Cuna
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTBytomast cui. Cuna TpeHus. TpeHHue CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habmonenne MexaHn4ecKkoro JBMKEHHMSI Tela.

N3mepenune ckopocTy NPSIMOJIMHEWHOTO JBUKECHHUSL.

Habntonenue siBieHust HHEPLUU.

Habmtoenne usmeHeHus: CKOpOCTH MpU B3aUMOAEHCTBUHU Tell.

CpaBHeHHE Macc N0 B3aMMOJECHCTBHIO TE.

CrnoxeHue cuil, HallpaBJIEHHBIX 110 OJHOU MPSAMOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHne CKOPOCTH PaBHOMEPHOTO JBIDKEHUS (IIapHKa B KUAKOCTH, MOJEIU
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
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2. OrmpeneneHue cpeiHell CKOPOCTH CKOJBXKEHMsI Opycka WM IIapuKa MO HAKJIOHHOMN
MJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO TeNa.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHHS (Iedopmariuu) Mpy>KUHBI OT
MPUJIOKEHHOW CHJIBI.
5. OmbITHl, AEMOHCTPUPYIOUINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHUS OT Beca Tella U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.
JlaBjieHue TBEPABIX TeJl, ;KHAKOCTEl U ra3os.

Hasnenue. CriocoObl YMEHBIICHUS U YBETUUECHU NaBieHus. J(aBnenue raza. 3aBUCUMOCTh
JaBJICHUA Ta3a oT oO0bema, Temneparypsl. [lepenada naBneHus: TBEpAbIMU TeJIaMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [lHeBmMaTHueckue MamivHbl. 3aBUCUMOCTH JABJICHUS KUJIKOCTH OT
riyounbsl.  [wapocratumueckuii  mapamokc. CooOmiaromuecss  cocydbl. [ uapaBiudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmocdepHoe naBieHHe. [IpHUMHBI CyIIECTBOBAHUS BO3IYHIHOM
obonoukn 3emin. OnbiTr Toppuuennu. M3mepeHue armocdepHOro naBieHHS. 3aBUCUMOCTb
aTMOc(epHOro JaBJIEHHUS OT BBICOTHI Haja YpoBHeM Mops. [lpubopsl ansa u3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJo. BolTankuBarolias (apxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS I'a3a OT TEMIEPATYPHI.

[lepenaua naBneHuUs )KUIKOCTHIO M TA30M.
Coobmaromumecs: Cocy/ibl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nercTBUs aTMOC(HEPHOTO AaBICHHUSI.
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6. 3aBHCHMOCTH BBITAJKMBAIOUICH CHJIBI OT O0bEMa MOTPY)KCHHOM YacTH Tena |
IJIOTHOCTHU KHUKOCTH.

7. PaBEHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BHITECHEHHOM KU IKOCTH.

8. VYcnoBue muaBaHus TeN: IUIABAHME WJIM IOTPY)KEHME Te€l B 3aBUCUMOCTU OT
COOTHOIIEHUS TNIOTHOCTEH Teja U KUAKOCTH.

Jlabopamopuwvie pabomot u onvimel.

1. HccnemoBaHue 3aBUCHMOCTH Beca Tella B BOJIC OT 00bEMa MOTPYKEHHOW B JKUIKOCTh

4acTH TeJna.

2. OmnpeneneHue BBITATKUBAIONIEH CHJIbI, JEHCTBYIOLIEH Ha TENO, MOTPYKCHHOE B

KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CHJIbI, JCHCTBYIOIIEH Ha TEJIO B
XKUJKOCTH, OT MAcChl TeJa.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BHITAIKHBAIONICH CHIIBI, JCHCTBYIOIICH Ha
TEJIO0 B KUJKOCTH, OT 00bEMa MOTPY>KECHHOM B JKUIKOCTh YaCTH TeJia U OT MJIOTHOCTH
KUIKOCTH.

5. KonctpyupoBanue apeomeTpa WIM KOHCTPYHPOBAHHE JIOJKM M ONpENENIECHUE ec
IPy30I0AbEMHOCTH.

Pabora u MomHOCTH. JHeprus.

Mexanudeckasi pabota. MoOIHOCTS.

[IpocThie MexaHU3Mbl: pbluar, OJOK, HAKJIOHHAs IJIOCKOCThb. llpaBuio paBHOBecus
priuara. [IpumeHeHne mpaBuiia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXAHUKH.
Koadpdumment mnonesnoro neiictBus (mamee — KIIJ[) mpocteix wmexanm3moB. Ilpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHetnueckas W moOTeHIMaidbHas »Heprus. lIpeBpamienue
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Ompenenenue padOThl CWJIBI TPEHUS NPU PABHOMEPHOM JIBIKCHUH Tella IO

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue yCclIOBHI paBHOBECHS phlyara.
3. UNsmepenue KIIJ] HaKIOHHOM MIOCKOCTH.

4. U3yueHue 3aKOHA COXpAaHEHHS] MEXaHHUUECKON SHEPTUH.
8 KVIACC

TensioBble IBJIEHUS.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUUECKOW TEOPUH CTPOEHMs BelecTBa. Macca
U pa3Mepbl aroMOB M MOJIeKYJIL. ONBITbl, MOATBEPKAAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUHU.

Monenu TBEpAOTO, KUAKOTO M Ta3000pa3HOT0 COCTOSHUI BemlecTBa. Kpucramnuueckue u
amop¢Hsbie Tena. OOBsICHEHNE CBOWCTB ra30B, KUIKOCTEH U TBEPABIX T Ha OCHOBE MOJIOKEHUN
MOJIEKYJIAPHO-KMHETHYECKOM Teopun. (CMauuMBaHME W KalWULSIPHBIE SIBICHUS. TeIioBoe
pacLIUpEHUE U CHKATHUE.

Temnepatypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOIO JBMXKEHHUS YacTHII.
Buytpennsis »Heprus. CmocoObl W3MEHEHHMS BHYTPEHHEW OHEpruu: TerJionepenada u
coBepireHne paboThl. Buapl Terionepenaun: TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyYeHHE.



KosimuecTBo TemioTsl. YenbHas TEIUNIOEMKOCTh BEIECTBA. TeIIooOMeH U TemIoBoe
paBHOBecue. YpaBHEHHE TeIUioBoro OanaHca. [lmaBneHne u OTBepAEBaHHE KPHUCTATUYECKUX

BCIICCTB.

VYnaenpHas termota rmuaBleHus. I[lapooOpa3oBanme u koHueHcanws. VcmapeHue.

Kunenne. YnaenpHas TeruioTa mnapooOpa3oBaHus. 3aBUCUMOCTh TEMIEpATyphl KHIIEHHUS OT
aTMOC(EepHOTO JTaBICHHUS.

Brnaxnocts Bo31yXa.

OHeprus TOIIMBa. Y IeJIbHAs TEIUIOTa CrOPaHuUsI.

[punnuner paboter TeruoBbix aBurareneid KIIJ[ rterumoBoro nBurartens. TeruioBeie
JIBUTATEJIHN U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKkoH COXpaHCHUA U NMTPCBpALICHUA SHECPTHU B TCIUIOBBIX MMPpOLECCax.

Jemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JABMKECHUS.

2. Hab6monenue muddysun.

3. HaGmonenue siBieHU cMauuBaHMsI U KAWL PHBIX SIBJICHUM.

4. HaOmroneHue TerioBOro pacuIMpeHus Tel.

5. M3meHeHue naBieHus ra3a pu U3MEHEHUH 00bEMa U HarpEeBAHUU WM OXJIAXKICHUM.

6. IIpaBuna uaMepeHus Temneparypsl.

7. Bwugsl Temonepenayn.

8. OxuaxkJaeHue Mpu COBEPIICHUN PabOTHI.

9. HarpeBaHnue npu coBepiieHUH padOThl BHEITHUMU CHUJIAMU.

10. CpaBHeHUE TEIIOEMKOCTEN pa3InYHbIX BELIECTB.

11. HaOmroneHue KUIIEHUS.

12. HabmoieHue mocTosiHCTBa TEMIIEPATYPHI MTPH MJIABICHUH.

13. Moaenu TemIOBLIX ABUTATEEH.

Jlabopamopnuie pabomot u onvimot.

1. OnbIThl O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISPHOTO MPUTSKEHHUSL.

2. OneITHI O BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA WM caxapa.

3. OmnbIThl O HAOIIOJEHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEP/BIX TEI.

4. OnmnpeneneHue AaBieHUs BO3yxa B OaJlJIOHE MINPHIIA.

5. OmnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJICHUS BO3JAyXa OT €ro oObeéMa H
HarpeBaHus WU OXJIAKICHUS.

6. IlpoBepka rumore3bl JIMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPHUUECKOM TPyOKe OT TeMIIepaTyphbl.

7. HalGmroneHue u3MeHeHUs BHYTPEHHEH SHEPTUU Tela B pe3yiibTare TEIUIonepeaadu 1
paboThl BHEITHUX CHUIL.

8. HccnenoBaHue siBJeHHsS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOAHON U rOpsSYei BOJBI.

9. OmpezneneHue KOJMWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MpH TEIIOOOMEHE ¢
HarpeTbiM METAIIMYECKUM LHUITUHAPOM.

10. Omnpenienenue yaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nmporecca UCIapeHus.

12. OnpenieneHre OTHOCUTENIBHOM BIIaXKHOCTHU BO3/lyXa.

13. Onpenenenue ynenbHOM TEIUIOTHI IUIABJICHUS JIbJA.

3J1€KTpI/l‘leCKI/Ie U MAarHuTHbIC ABJICHUI.
aﬂeKTpI/ISaHI/IH TCII. I{Ba poaa JJICKTPUYCCKUX 3apsad0B. BzaumoaeiictBue 3apAKCHHBIX
Tell. 3aKoH KyJ'IOHa (BaBI/ICI/IMOCTB CUJIBI B3aUMOJCHCTBHUS 3apsOKCHHBIX TCJI OT BCJIWYHHBI
3apsAa0B U paCCTOAHUSA MCKIY TeHaMI/I).



Dnekrpuyeckoe mnoJie. Hanpspk€HHOCTh anekTpuueckoro mnojst. [lpuHuun cynepro3uiuu
IEKTPUYECKUX I10JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsiioB. DJIEMEHTapHbIM aiekTpuueckuil 3apsa. CtpoeHue
atoMa. I[TpoBOAHMKY U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUUECKOTO TOKa. MCTOYHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUSI AJIEKTPUUECKOTO0 TOKa (TEIUIOBOE, XMMHUUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onexktpuueckas uenb. Cuna TOKa. OnekTpuueckoe HampskeHue. ConpoTuBiIeHUE
IIPOBOJHUKA. YJIEIbHOE CONPOTUBIEHHE BellecTBAa. 3akoH Oma ans  yyacTka IEMH.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MomHOCTb 3MeKTpUUecKoro Toka. 3akoH /[xoyns—JleHna. DnekTpuyeckue Lemnu
Y OTpeOUTENHN dIIEKTpUUECKOn sHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuUTHL. B3auMOJEWCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE TOJIE.
MarunuTtHOoe noJie 3eMJIM U €T0 3HaYeHUue I Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHuTHOE T0Jie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue 3IeKTpOMarHuToB B TEXHUKE. J[efiCTBHE MarHUTHOTO MOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTelb IOCTOSHHOTO ToKa. Vcmonb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.

OnbiTel  @apanes. SBneHWe  >IeKTpOMarHUTHOM  uHAyKuuu. IlpaBumo  Jlenna.
OnektporeHeparop. CrnocoObl TOJYYeHHs] DJICKTPUYECKON HHEPTrUU. ODJIEKTPOCTAHIIMA Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DIeKTpu3aIus Tel.
JIBa poJ1a 3JIEKTPUYECKUX 3apsAI0B U B3aMMOJICHCTBHE 3apsDKEHHBIX Tell.
YCTpoHCTBO U IEUCTBUE ANEKTPOCKOIA.
DNeKTpoCTaTUYECKask MHIYKIIHSL.
3aKOH COXPAHEHMS JJIEKTPUUECKHUX 3aPsIOB.
[IpoBOAHUKY U AUITEKTPUKH.
MopenupoBaHu€e CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO MOJIS.
HcroyHnKH NOCTOSIHHOTO TOKA.
JIefCcTBUS SNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. I"a30BbIi1 paspsiz.
. U3mepenue cuibl TOKa aMIepMeTpoM.
. U3mepenue 31meKTpuyecKoro HarpsiKeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHUBIICHUH.
. B3aumoieficTBre NOCTOSIHHBIX MarHUTOB.
. MoaenupoBaHrue HEBO3MOKHOCTH pa3/IeiIeHUs MOJOCOB MAarHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH NOCTOSIHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHO€ noJje Toka. DIeKTPOMAarHuT.
. JleficTBM€ MarHUTHOTO TOJII HA TPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATEH OCTOSIHHOTO TOKA.
. UccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOM WHTyKIUH.
. Oneiter Dapanest.
. 3aBUCUMOCTb HaIlpaBJIEHUs UHAYKIIMOHHOTO TOKA OT YCJIOBUH €ro BO3SHUKHOBEHHUSI.
. DIIEKTpOreHepaTop NOCTOSHHOTO TOKA.

LWooNOULEWNE
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Jlabopamopuwvie pabomot u onvimel.

OnbITH IO HAOTIOACHUIO AJIEKTPU3AINH TET UHIYKIIUEH U TIPU CONTPUKOCHOBEHUM.
NccnenoBanue NeHCTBUS SIEKTPHUSCKOTO TIOJIS HA TPOBOTHUKHU U TUICKTPUKH.
COopka u mpoBepKa padOThI AMEKTPUIECCKOM 1IETTH MOCTOSTHHOTO TOKA.

N3mepenue u peryaIupoBaHUe CHIIBI TOKA.

N3mepenue u perynupoBaHue HAPSDHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, WAYILETO Yepe3 PE3UCTOP, OT COMPOTUBICHUS
pEe3UCTOpa U HANIPSDKEHUS HA PE3UCTOPE.

S

7. OmpIThl, JEMOHCTPUPYIOLME  3aBUCUMOCTb  3JEKTPUYECKOIO  CONPOTHUBIICHUS
MIPOBOJIHHUKA OT €r0 JJIUHbI, TUIOIIAI1 [ONIEPEYHOr0 CEYEHUs U MaTepHara.

8. IlpoBepka mpaBuiia CIIOXKEHHS HAINpPSIKEHUN MPHU MOCIEI0BATEIBHOM COCAUHEHHHN
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuia Juist CUJIbI TOKA IPU MAapaJlIeIbHOM COEIMHEHUHU PE3UCTOPOB.

10. Omnpenienenue pabOThI AIEKTPUUECKOTO TOKA, UIYILEr0 Yepe3 Pe3UCTop.

11. OnpenieneHre MOIIHOCTH IEKTPUUYECKOTO TOKA, BBIIENIIEMOM Ha PE3UCTOPE.

12. MccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUS
Ha HEW.

13. Onpenenenue KII/] narpeBaresns.

14. ccnenoBanne MarHUTHOI'O B3aUMOJIEHCTBUS ITIOCTOSHHEIX MAarHUTOB.

15. I/I3yqu1/Ie MardiuTHOrO I1oJid IMOCTOSAHHBIX MArHUTOB IpU HX O6T;€JII/IH6HI/II/I u
pasaeneHuu.

16. UccnenoBanue NeHCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJEHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa U HAIlPaBJICHUS TOKA B KaTYIIIKE.

18. U3yueHue AeiicTBUSI MATHUTHOTO TOJISL HA TPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U U3ydeHue paboThl AIEKTPOABUraTeIsl.

20. U3mepenune KITJI anexkTpoaBUrareibHOM yCTaHOBKH.

21. OnbITHL O UCCIIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW MHAYKLIWU: UCCIIEOBaHHE
W3MEHEHUI 3HAYEHUS U HAIMIPABJICHUS HHAYKIIMOHHOTO TOKa.

9 KVIACC

MexaHuuyeckue siBJeHHsI.

Mexannueckoe aABuKeHHe. MarepuanbHasi Touka. Cuctema otcueta. OTHOCUTEIBLHOCTD
MEXaHMYECKOI0 JBI)KCHUSA. PaBHOMEpHOE NpsSMOJMHEWHOE JABWXKEHHE. HepaBHOMepHOE
npsAMoJinHeHHoe JBWKeHue. CpedHsis U MrHOBEHHAass CKOPOCTh TeJla MpU HEPAaBHOMEPHOM
JIBIDKEHUH.

Yckopenue. PaBHoyckopeHHOE TpsiMosiMHEHOe ABkeHue. CBoOoaHoe nageHue. OnbIThl
T'amunes.

PaBHOMepHOE ABIKeHUE MO OKpyKHOCTH. Ilepuoa m dactora oOpamenus. Jluneitnas u
yrioBas CKOpOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

Ilepsbiit 3akoH Hprotona. Bropoii 3akoH Hserorona. Tperuit 3akoH Herorona. IIpuHiumun
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cujla TPEHUS CKOJIBKEHMS, Cuila TPEHHS
MOKOS, IPYTU€ BUABI TPEHUSI.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO TaJICHHS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecoMmocTs u
IIEPErpy3Ku.

PaBHOBecue MaTepuanbHOU TOYKH. AOCOJIFOTHO TBEPI0E Tesl0. PaBHOBECHE TBEPIOTO Tema
C 3aKpEIUICHHOM OChI0 BpanieHuss. MomeHT cuiibl. LleHTp TsikecTu.

Nmnynec Tena. U3menenune ummyinbca. VMnynsc cuibl. 3aKOH COXpaHEHUS HMMITYIbCA.
PeaktuBHOE nBHXKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa CWII TSDKECTH, YHIPYroct, TpeHus. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpIrudg TCJIa, MOAHATOrO HaAd MOBCPXHOCTHIO 3CMIJIM.

[ToreHnmanpHas 3Heprus C:karod npyxuHbl. Kunertnyeckas sHeprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXpaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HaOGmronenrne MeXaHUYECKOTO JBMKEHUS TeJIa OTHOCUTEIIBHO Pa3HbIX TEJT OTCUCTA.

2. CpaBHeHME NyT€H W TPACKTOPUMN JBUKEHHUS OJIHOTO U TOTO € TeJla OTHOCHUTEIHHO
Pa3HBIX TEJI OTCYETA.

3. HN3MepeHHe CKOPOCTH U YCKOPEHUS MPSAMOJIUHENHOTO JBUKEHUS.

4. HccnepnoBaHue MprU3HAKOB PABHOYCKOPEHHOTO JBHKCHHUS.

5. HaOmronenne IBIKEHHS TeJa TI0 OKPYKHOCTH.

6. HaOmronenne MexaHUYECKHUX SBIICHUM, MPOUCXOSAIINX B CUCTEME O0TcueTa « T enmexkar
IIpU €€ PaBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTENIbHO KabuHeTa (U3HUKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJia OT MaCChl TeJla U ICUCTBYIONIECH Ha HETO CHJIBI.

8. HaOmronenune paBeHCTBA CHII TIPU B3aUMOICHCTBUH TEIL.

9. M3meHeHue Beca Tena Npu YCKOPEHHOM JIBUKEHUH.

10. Ilepenava umynbca Ipu B3aUMOJICUCTBUN TEJ.

11. TIpeoOpa3oBaHus YHEPTUN TIPH B3aUMOCHCTBUMN TEJl.

12. CoxpaHeHHe UMITyJIbCa TPU HEYNIPYTOM B3aUMOJCHCTBUU.

13. CoxpaHeHue UMITyJIbca MpU abCOTIOTHO YIIPYrOM B3aUMOIEHCTBHH.

14. HaGmroieHre peakTUBHOTO JIBHIKEHUSI.

15. CoxpaHeHue MeXaHM4eCKON YHEPTUH MIPH CBOOOTHOM MaJACHUM.

16. CoxpaHeHrEe MEXaHUYECKOM SHEPIUU NPU JBUKEHUU Tena MO JCHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHA M JAJbHEHIIEr0 pPaBHOMEPHOIO JBUKEHUS
HIapUKa UJIU TEJIEKKH.

2. OmpeneneHue cpeiAHE CKOPOCTU CKOJIbKEHHUS Opycka WM JBUKCHHS IMIapHKa I10
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tejla NMPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0e3
HayalibHOUN CKOPOCTH.

5. TlpoBepka TruMoOTE3bl: €CIAM MPU PABHOYCKOPEHHOM JBWKEHHH 0€3 HayalbHOU
CKOPOCTH IIyTH OTHOCSITCA KakK psJ HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJIMHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIbI TPEHHUS CKOJIBKEHHS OT CHJIBl HOPMAaJIbHOIO
JTaBJICHHUSL.

7. Omnpenenennie ko3 UIIMEHTA TPEHUS CKOTBKEHUS.

8. OmnpeneneHue )KECTKOCTH MPYKUHBI.



9. Ompenenenue pabOTHl CWIBI TPEHUS TPU PABHOMEPHOM [JBWKEHHH Tela IO
TOPU30HTAIBHON TIOBEPXHOCTH.
10. Onpenenenne pabOTHl CUJIBI YIPYTOCTH MpPU TOABEME Tpy3a C HCHOJIH30BAHUEM
HEINOABUYKHOT'O U MOJABMKHOTO OJIOKOB.
11. M3y4yeHue 3aKOHA COXPAHEHUS SHEPTHUH.
Mexanuyeckue Koja1e0aHUS U BOJHBI.

KonebarenbHoe nmxeHne. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHUM: MEepuoi, 4acToTa,
amMIMTyna. MarematudecKuil M NpPY)KMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue kojeOaHus. BeiHyKaeHHbsie Kosebanus. Pezonanc. MexaHndeckue BOJIHBI.
CpoiicTBa MexaHM4ECKUX BOJH. [Ipo/10sibHBIE U MONEpeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e¢ pacnpocTpaHeHus. MexaHUu4eCcKre BOJIHBI B TBEPJIOM TeJle, CCHCMUYECKUE BOJTHBI.

3Byk. [')poMKkoCTh 3ByKa U BhicoTa TOHA. OTpaxxeHue 3Byka. IH(pa3Byk U yinbTpa3ByK.

Jemoncmpayuu.

Habmtonenue xosiebanuii Tei noa JeMCTBUEM CHIIBI TSHDKECTU M CUJIBI YIIPYTOCTH.
Habmronenue xosnebanuii rpy3a Ha HUTU U Ha IPY>KUHE.

Habntoienue BBIHYKIEHHBIX KOJIEOaHUH U pe30HaHca.

Pacrnipoctpanenue npooabHBIX U MOTIEPEUHBIX BOJIH (Ha MOJIENN).
Habmtoenue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKYCTUYECKHI pe30HaHC.

ﬂaﬁopamopubte pabomul u onvimot.

1. Omnpenenenune 4acTOTHI M NEpHOIA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOThI U EPHOAA KOJICOaHUH NPYKMHHOTO MasTHUKA.

3. MHccnenoBaHue 3aBHCHMOCTH NE€pHOAA KOJEOAHUI MOJABENIEHHOTO K HUTU Tpy3a OT

JUINHBI HATH.

4. W ccnenoBaHue 3aBHCUMOCTH IEpUOJia KOJIEOAHUH MPYKUHHOIO MAsATHUKA OT MAacChl

rpysa.

5. IlpoBepka HE3aBUCHMMOCTH Iepuojia KojeOaHWM Ipy3a, MOABEIIEHHOTO K HUTH, OT

Maccsl rpysa.
6. OnbITbl, JEMOHCTPUPYIOILME 3aBUCHUMOCTb Iepuoja KojeOaHUH MPYXKHUHHOTO
MasTHUKA OT MacChl IPy3a U )KECTKOCTH MPYKUHBI.
7. HM3mepeHue yckopeHHsI CBOOOIHOTO Na/ICHHUS.
DJIEKTPOMArHUTHOE I10JI¢ M 3JIEKTPOMATHUTHBIC BOJIHBI.

ONEKTPOMarHUTHOE II0JIe. DJIEKTPOMAarHuTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMAarHUTHBIX
BoJH. [IIkana snexkTpoMarHuTHBIX BOJH. Mcnonp30BaHue 371€KTPOMAarHUTHBIX BOJIH Ul COTOBOM
CBSI3U.

SIS S

DJeKTpoMarHuTHas npupoja ceera. CKopocTs cBeTa. BoaHOBBIE CBOKCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa ANEKTPOMArHUTHBIX BOJH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomut u onvimel.

1. H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOUIBLHOTO TenedoHa.

CBeToBbDI€ SIBJICHHSI.

JlyueBas mognenb cBera. Mcrounuku cBera. lIpsmosnHelHOe pacnpocTpaHEHHE CBETA.

3atmenus Connua u Jlynsl. Otpaxkenue cseta. [lnockoe 3epkano. 3akoH OTpaKeHUsI CBETA.



IIpenomnenue cBera. 3aKoH mpenoMieHus ceera. I[lonHoe BHyTpeHHee OTpaKeHHE CBETa.
Hcnonn30BaHue IOJIHOTO BHYTPCHHCTO OTPAKCHHUSA B OITUYCCKUX CBCTOBOAAX.

JIunza. Xox nydeit B smH3e. OnTHueckas cucreMa QoToamnmapaTra, MHUKpPOCKONA M
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aIbHO30PKOCTb.

Paznoxxenue 6enoro ceera B ciekTp. OnbiTel HhtoToHa. Cli0)keHHE CLIEKTPAJIbHBIX 1IBETOB.

Jucnepcus csera.
Jemoncmpayuu.

LN WNE

[IpssMonMHENHOE pacCIPOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenune n300pakeHUI B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pPKaJIax.
[Ipenomiienue cBera.

OnTHyeckuii CBETOBO/.

Xox mydeil B cobuparonieil JmHse.

XoJ JIydel B pacCEenBAarOIICH JIMH3E.

[Tonyuenue n300pakxeHUi C MOMOIBIO JIUH3.

[IpuHnun neiictBus GoTtoamnmnapara, MUKPOCKOIIA U TEIECKOIA.

10. Mogens riaa3a.

11. Paznoxxenue 0eoro cBeTa B CIEKTP.

12. Tlomyuenune 6eoro cBeTa Mpy CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

Nowuk

HccnenoBanue 3aBUCMMOCTH yIila OTPaXKEHUs CBETOBOTO Jy4a OT YrJjia IMaJIeHHsL.
N3ydeHne xapakTepUCTUK U300paKeHUs IPEMETa B MJIOCKOM 3epKaje.
HccnenoBanue 3aBUCMMOCTH yIJIa MIPEIOMIICHUS CBETOBOTO Jy4a OT yriia NaJeHus Ha
IPaHULIE «BO3IyX—CTEKIION.

[Tony4yenue n300pakeHN ¢ TOMOIIBIO COOMPAFOIICH JTUH3HI.

Omnpenenenre GOKYCHOTO PACCTOSIHHS 1 ONTHYCCKOMN CHIIBI COOMpPAIOIIEH JIMH3HI.
OnBITHI MO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITHI 10 BOCTIPUSATHIO IBETa MPEAMETOB MPU MX HAOMIOACHUM Yepe3 LBETOBBIC

(bUITBTPHI.

KBaHTOBBIC IBJICHHSA.
Omnwiter Pe3epdopna u ruranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanne u
norjouieHre ceera aromoM. KBantel. JInHeiuaTble CIIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- U TaMMa-u3IydeHHS.

CrpoeHue aTOMHOrO sjpa.

HYKJ'IOHHaH MOJACJIb AaTOMHOI'O AdIpa. HM3oTonwl. PaguoakTUBHEIE IIpCBPaAlICHHA. HCpI/IOI[
noJypaciazga aTOMHBIX SJEP.

SnepHbie peakuuu. 3aKOHBI COXpAHEHHUS 3apsAI0BOTO U MacCOBOIO YHCEN. DHEPrUsl CBS3U
aTOMHBIX siaep. CBA3b Macchl M 2Hepruu. Peakuuw cuHTe3a U JeieHus snuep. McrtoyHuku
sHepruu CoJiHIIa U 3BE3/I.

SAnepHas sHepreTuka. J[elcTBUS palMOaKTUBHBIX U3TyUYEHUN HA KUBbIE OPraHU3MBI.

Jemoncmpayuu.

oA wWN R

CrexTpbl U3JIy4€HHS U MOTJIOIIECHHUS.

CriexTpbl pa3IuvHbIX ra30B.

CrnexTp BoJIopoAa.

Habmtonenue TpekoB B kamepe BuibcoHa.

PaGota cuéTunka HOHU3UPYIOLIUX U3ITy4EHHA.

Perucrpanus uznyueHus npupoIHbIX MUHEPAIOB U IPOIYKTOB.



Jlabopamopuwvie pabomot u onvimel.

1. HaOmroneHue CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITYUCHHSL.

2. HccnemoBaHue TPEKOB: HM3MEPEHHE SHEPTHUM YaCTHIBI MO TOPMO3HOMY HyTH (1O

¢dororpadusim).

3. H3mepenue paanoakTuBHOTO (hoHA.

IHoBTOpPUTEILHO-00001IAKOIIMIT MO/YJIb.

[ToBTOpUTENEHO-0000IAOIINIT  MOIYNNb  TpEAHA3HAYCH JUISI CHCTEMAaTH3allud |
00001IeHUsT TPEIMETHOTO COJICPIKAHMSI M OTIBITA ICITETLHOCTH, IIPHOOPETEHHOTO TIPH U3yYeHUHT
BCEro Kypca (pu3mkm, a Tarxke A MOATOTOBKM K OCHOBHOMY TOCYAAPCTBEHHOMY 3K3aMEHY I10
¢bu3uke a1 00yJaroUINXCsl, BBIOPABIIMX 3TOT y4eOHBINA PEAMET.

[Ipy wW3yd4eHUM [JaHHOTO MOJYJIS PEATM3YIOTCS W CHCTEMATH3MPYIOTCS  BUIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX O0OeCmeuMBaeTcs JOCTHKEHHE MPEIMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHUs, (popMupyeTcsi ecTeCTBEHHOHAayJHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIEIOBAHHS SIBICHHH MPHPOILI U TEXHHKH,
OBJIAZICHUE YMEHHUSAMHU OOBSICHATH (U3UYECKUE SBIICHUS, TMPHUMEHSS TONTyYeHHBIE 3HAHMSA,
pemaTh 3a/1a4d, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNHATBEHO AEATEILHOCTHBIN XapakTep AaHHOTO pa3jiela peaanu3yercs 3a cUeT TOoro,
9TO 00ydJaroIrecs BEITIONHSIOT 3aaHNUs, B KOTOPBIX UM TIPEIaracTcs:

Ha OCHOBE TIOJTYYEHHBIX 3HAHUW PAcIiO3HABATh W HAYYHO OOBSICHITH (PU3MUECKHUE SBICHUS
B OKpYIKaroIei IpupoJie U TIOBCEIHEBHOW KHU3HH,

WCTIONIh30BaTh HAyYHBIE METOJbl MCCIICOBAHUS (GU3NICCKUX SIBICHUH, B TOM YHUCIE UIS
MIPOBEPKHU TMIIOTE3 U MOJTYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH Hay4YHbIE OCHOBBI Han0OJIee BaKHBIX TOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTHA,
HampuMep, MPaKTUYECKOr0 UCHOIb30BAaHUS PA3IMUHbIX HCTOYHUKOB SHEPTUM HAa OCHOBE 3aKOHA
MPEBPALLIEHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.

Kaxngas w3 TeM JaHHOrO MOAYNS BKIIOYAET OJKCIEPUMEHTANbHOE HCCIIEOBAHNE
obo06mraroriero xapakrepa. Moyb 3aBepIiacTcsi MPOBEACHUEM JTUATHOCTUUECKOW M OIICHOYHOM
paboTHI 32 Kypc OCHOBHOT'O 00IIIETr0 0Opa3oBaHuUs.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMS ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

W3yuenne ¢u3nku Ha  YpOBHE OCHOBHOIO OOIIero oOpa3oBaHHWsl HAIPaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMTPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynbrare usydeHus (U3MKM Ha YPOBHE OCHOBHOTO 0O0mero oOpa3oBaHUS Y
oOyyaromerocst OyyT cOpMHPOBAHBI CIIEIYIOUINE THYHOCTHBIC PE3yIbTAThl B YACTH:

e 1) MaTpHOTHYECKOr0 BOCIIMTAHHUS:

® - MPOSBICHHE MHTEPECA K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (przmueckoi
HayKU;

® - [ICHHOCTHOE€ OTHOIIIEHHE K JOCTH)KEHUSM POCCUNCKUX YUCHBIX-(PU3HKOB;

e 2) rpa:kKIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

® - TOTOBHOCTBH K aKTUBHOMY Y4aCTUIO B 06CY)KI[€HI/II/I O6HI€CTBGHHO 3HAYUMBIX U 3 THUYCCKUX
po0sieM, CBA3aHHBIX C MPAKTUUECKUM IPUMEHEHUEM JOCTKEHUHN PU3NKN;

® - OCO3HAHHMEC BA)KHOCTHU MOPAJIbHO-3TUYCCKUX NPUHIUIIOB B ACATCIIBHOCTHU y‘IéHOFO;

e 3)3CTeTHYECKOIr0 BOCIIUTAHUS:

® - BOCIPHUATHE SCTETHMUECKUX KAYeCTB (PU3NYECKOW HAyKHU: €€ TapMOHMYHOTO MOCTPOCHUS,
CTPOroCcTtu, TOYHOCTH, JIAKOHUYHOCTH,

e /) HEHHOCTH HAYYHOrO MO3HAHUS:

® - OCO3HaHWE IEHHOCTH (HM3WYECKON HAayKW KaK MOIIHOTO MHCTPYMEHTa IMO3HAHHS MUpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISAIONIEH KyJIbTYpHI;

® - pa3BUTHE HAYYHOU JH0003HATEIHHOCTH, MHTEPECA K UCCIIE0BATENbCKOM NESTETbHOCTH;

e 5) (oopMupoBaHuUsI KYJbTYPbI 310POBbs H IMOIHOHAJbLHOI0 0JIATONOJTYYHs:

® - OCO3HaHHE IIEHHOCTH 0e30mMacHOro o0pa3a >KU3HU B COBPEMEHHOM TEXHOJIOTHMYECKOM
MHpE, BaXXHOCTH TMpaBui O€30MacHOro MOBEACHUS Ha TpaHCIOPTE, Ha JOporax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e - copMHUPOBAHHOCTh HaBbIKA peeKcuu, MPU3HAHHE CBOETO MpaBa HAa OUIMOKY M TaKoro
e MpaBa y APyroro 4eloBeKa;

e 6) TPY/0BOr0 BOCIIMTAHUSI:

® - aKTHBHOE y4yacTHE B PEIICHUM MPAKTUYECKHX 3a/ad (B pamMKax ceMbH, 00pa3oBaTeIbHOU
OpraHM3aliy, TropoJa, Kpas) TEXHOJOTHYECKOM U COLMAIbHONW HAIpPaBIEHHOCTH,
TpeOyIOMMX B TOM YHCIIe U (U3NIECKUX 3HAHUM;

® - UHTEpEC K MPAKTUYECKOMY U3yUCHHIO MPOECCHii, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHHUSI:

e - OpHEHTalUs Ha NpUMEHEeHHE (PU3MYECKUX 3HAHWM A pelieHus 3agad B 00IacTH
OKpY)Kalollel cpeibl, TUIAHUPOBAHUS MOCTYNKOB U OIEHKU HUX BO3MOXKHBIX MOCIEACTBHIA
JUIS OKPYXKAIOIIeH Cpeibl;

® - OCO3HaHMeE IM00ATLHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX pelIeHus;

e 8) aganTanuMM K H3MEHSIIOIUMCS YCJIOBHSIM COMATbHOI U MPUPOIHOI CpebI:

e - TOTPeOHOCTh BO B3aUMOJECHCTBUM TPU BBHINOJIHEHUH MCCIEIOBAHUNH U MPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® - [IOBBIIIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AEATENbHOCTD;

e - noTpeGHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHWIA, B TOM uucie (HopMynupoBaTh HUACH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;



e - 0CO3HaHHE Je(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

® - [JIJAHUPOBAHHUE CBOCTO PA3BUTHUS B MPHOOPETCHUU HOBBIX (PU3HUUCCKUX 3HAHUM;

® - CTPEMJICHHME aHAJTM3UPOBATh U BBISBISATH B3AMMOCBSI3U MPHPO/IbI, OOIIECTBA U SKOHOMHKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e - OIICHKA CBOUX JCHCTBUI C y4ETOM BIHUSHHS Ha OKPYKAIOIIYIO CPEIy, BO3MOXHBIX
rI100aIbHBIX IIOCIIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesympraTe oOCBOEHHS MporpamMmbl 10 (M3MKE HAa YPOBHE OCHOBHOTO OOIIETo
oOpazoBaHusi y oOyuyatouierocss OyayT cQOpPMUPOBAHBI MeTanpeaMeTHbIe Pe3yJbTaThl,
BKJIIOUYAIOLIUE TO3HABATEJIbHbIE YHUBEpCAJbHbIE Y4eOHbIE JIEHCTBUS, KOMMYHHUKAaTHBHbIE
YHHUBEpCaJbHbIE yUeOHbIE NEUCTBUS, PETYISATUBHbIE YHUBEPCAIbHbIE YUeOHbIE IEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEpPCAJbHBIC y‘{eﬁﬂble JelCcTBUSA

ba3oBble Jjoruyeckue aeiicTBus:
® BEISIBIISATH M XapPaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKH 0OBEKTOB (SIBJIICHHIA);
® YCTaHABJIMBAThH CYIICCTBCHHBIN MPU3HAK KJIaCCH(PUKAIIUN, OCHOBAHUS )11 000OIICHUS 1
CpaBHEHUS;
® BBLISIBIISITh 3aKOHOMEPHOCTH U IMPOTHUBOPEYHUS B paccMaTpuUBaeMbIX (akTax, NAaHHBIX U
HaOJIOICHUAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BLISIBJISITh PUYMHHO-CIICJCTBEHHbIE CBSI3M NPU HU3YYEHUH (PU3NYECKUX SBICHUH H
MPOLIECCOB, JeNaTh BBIBOJABI C HCIOJb30BAaHUEM JEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aK/IIOYE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSITEIILHO BBIOMPATh CMOCO0 pemieHus ydeOHOW Gu3ndeckoi 3amaun (CpaBHEHUE
HECKOJIbKUX BAapUaHTOB peUIeHHs, BbHIOOp Hauboyee MOAXOIAIIET0 C YYETOM
CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPHUEB).
Ba3oBble uccienoBarehLCcKue JeHCTBHSA.
® 1ICII0JIb30BaTh BOMPOCHI KaK UCCIE0BATENLCKUNM MHCTPYMEHT TIO3HAHUS;
® [I[POBOJIUTH 10 CAMOCTOSITENILHO COCTABIIEHHOMY ILJIaHY OIBIT, HECIOKHBIN (PU3NUECKHI
9KCIIEPUMEHT, HEOOJIbIIOE HCCTe0BaHne (PU3UUECKOTO SIBICHUS,
® OIICHHBATh HAa NMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(MOPMAIIMIO, TOTYYCHHYIO B XOJE
HCCIIEIOBAHUS W SKCIIEPUMEHTA;
® CaMOCTOSATENBHO (OPMYTUPOBATH 0000IIEHUS 1 BHIBOABI M0 PE3yIbTaTaM MPOBEACHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,
® [[POTHO3UPOBATH BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a TaKKe
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Pabora ¢ nndopmanmeii:
® [IPUMEHATHh pa3MYHble METOJbI, MHCTPYMEHTHI U 3alpoChl NMpPHU TOHCKE U OTOOpE
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3nueckoit 3a1a4u;
® AHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MH(OPMAIIUIO Pa3THUHBIX
BUJIOB ¥ JOPM TMpeICTABICHUS;



® CAaMOCTOATENIBHO BBIOMpATh ONTHUMaJbHYIO (OpMYy MpeacTaBieHUs WHPOPMAUU U
WUTIOCTPUPOBATh pPElIaeMble 337a4ll HECIOXKHBIMH CXEMaMH, JAuarpaMMaMy, WHOU
rpadukoif 1 ©X KOMOMHAIMSIMHU.

KoMMyHuUKaTHBHBIE YHHBepcaabHbIe yueOHbIe JelicTBUS:

®B X0J€¢ OOCYXKICHHS YYEeOHOrO MaTepuaia, pe3yabTaToB JabOpaTOpHBIX paboOT u
MPOEKTOB 3a[aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYK/IaeMOW TEMbI M BBICKA3bIBATh HJICH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U MOJIepKaHne OJ1arokKeaaTeIbHOCTH OOIICHUS;

® COTIOCTABIISITH CBOM CYXKJACHUS C CYKICHHUSMHU JPYTUX YYaCTHHUKOB JHAaJora,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINN;

® BEIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTAX;

eyOJIMYHO  TPEACTaBIATh  PE3yJAbTAThl  BBIIOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIeprMeHTa, UCCIIEAOBAHMS, TTPOEKTA);

® IOHMMATh W HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUIYaIbHONH pabOTHI PU
pelIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

®IPUHUMATh IIETM COBMECTHOW JESTEIHbHOCTH, OPraHW30BHIBATH JEHCTBHA 10 ¢
JOCTIDKEHUIO: PACIIPENIENIATh POJIH, 0O0CYKAATh MPOIECCH U PE3YNIbTaThl COBMECTHOU
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;

® BEITIOJIHATh CBOKO YacTh pPa0OTHI, JOCTHrash Ka4eCTBEHHOTO pe3ylbTaTa IO CBOEMY
HaTPaBJICHAIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH WICHAMH KOMAHIBI;

® OIICHMBATh KaYeCTBO CBOETO BKJIAJa B OOIIMK MPOIYKT MO KPUTEPHSIM, CAMOCTOSITEIIHHO
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOJACHCTBHSI.

PeryasiTuBHble YHUBepPcaJbHbIEe Y4eOHbIE 1eHCTBUSA

Camoopranuszanus:

® BLISIBJISITH MTPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYAIMSIX, TPEOYIONIUX IJIA PEIICHHUS
(hbM3UYECKUX 3HAHU;

® OPUEHTUPOBATHCS B PA3JIUYHBIX IOAXOJAX MPUHATHSA peHIeHUH (MHIUBUIyaIbHOE,
MIPUHATHE PEIICHUS B TPYIIIIE, MPUHITHE PEIICHUH TPYIIIO);

® CAMOCTOSITEJILHO COCTABJIATh AJNTOPUTM pemnieHusT (U3MYEeCKOW 3aJayd WM IUIaHa
HCCIEAOBAaHUS C YYETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTCH,
apryMeHTHUPOBATh MpeAsiaraeMble BapUaHThl PEIICHU;

e /ie1aTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOIIUOHAJILHBI HHTEJLJIEKT:

e JaBaTh aJIEKBATHYIO OLIEHKY CUTYAllUH U TpeJyiaraTh IJIaH €€ N3MEHEeHHUS,

© 00BSACHATh MPUYMHBI JOCTHXKCHUSI (HEIOCTHXKEHUsI) Pe3yIbTaTOB JAEATEIbHOCTH, AaBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B AEATEIHHOCTH (B TOM YHCII€ B XOJ BBITIOJHEHHUS (U3UYECKOTO
WCCIIEIOBAHUSl WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHUBIIUXCS
CUTYaIii, YCTAHOBIIEHHBIX OITHOOK, BO3HUKIIUX TPYIHOCTEH;

® OLICHMBAaTh COOTBETCTBHE PE3YJIbTATA LIETIU U YCIOBUSIM;

® CTaBUTH ce0s Ha MECTO JPYroro 4eloBeKa B XOJ€ CIopa WM JUCKYCCHUM Ha HAayYHYIO
TEeMY, HIOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

eIpH3HABATh CBOC MPaBO Ha OMMOKY TMpU pelmieHuHn (U3MYECKUX 3aJad WIH B
YTBEPKJICHUSIX HA HAYYHbIE TEMbI U TAKOE K€ MPaBO APYTOro.



HNPEIMETHBIE PE3YJIbTATBI

K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y O0yUAIOIIUXCS YMEHU:

®UCTIOJIB30BATh TMOHATHS: (U3WYECKHEe W XUMHUYECKHE SIBICHHs, HaOIroneHue,
HKCTIIEPUMEHT, MOJIeNIb, TUTIOTE3a, CIUHHIBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTtHele COCTOSIHHMS BeIIecTBa (TBEpAOE, KHIKOE, Ta3000pa3HOE), MEXaHHMYECKOe
IBUKEHHE  (paBHOMEpHOE, HEpPaBHOMEPHOE,  NPSIMOJIMHENHOE),  TpaeKTOpHs,
paBHOIeHcTBYIOmas cwia, aedopmanust (ynpyras, IJlacTU4ecKas), HEBECOMOCTD,
COOOIIIAOIINECS COCY/IbI;

e paznuyaTh siBieHUus (mudy3usi, TEmIOBOE IBMIKEHUE YACTHI[ BEIIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE JBIKEHUE, MHEPLMs, B3aUMOJICHCTBUE TeJl, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUICHHOM OChIO0 BpalleHHs, Iepeaada AaBJIEHUS TBEPIbIMU
TeJaMHU, KUAKOCTSIMU U razaMy, aTMOC(epHOEe JaBieHHE, MJIaBaHUE Tell, IPEeBpaLEHUS
MEXaHUYECKOI SHEPTHH) MO0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JTaHHOE GU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBICHUE M3YyYEHHBIX (U3NYECKUX SIBICHUI B OKpYXKarolleM MHpE, B
TOM 4YHcle (PU3MUECKHE SIBICHHS B TPHPOJE: TPHUMEPHI IABIKEHHS C Pa3TUYHBIMUA
CKOPOCTSIMH B >KMBOM M HEXKWUBOW NPHUPOJE, NEHCTBHE CHIIBI TPEHUS B IPUPOJE H
TEXHUKEe, BIMSHHE aTMOCHEPHOTO IaBJICHHWS Ha >KMBOM OpraHu3M, IUIaBaHHE phIO,
pBIUard B Telie 4YeNOoBeKa, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO0 33aJady B yueOHYIO,
BBIJICJISITH CYIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN) (PM3UUECKHUX SBIICHU;

® OIIUCHIBATh M3YYEHHBIE CBOMCTBA TeNl U (PU3MYECKHE SBIICHUS, UCHONb3Yyd (pusnueckue
BEJTMYMHBI (Macca, 00BbEM, TUIOTHOCTh BEIIECTBA, BpeMs, IyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, CHJIa TSDKECTH, BEC Tejla, CHJla TPEHUS, JaBJICHHE
(TBEpIOro Tema, KUAKOCTH, Ta3a), BHITAJIKMBAIOIIAS CHJIa, MEXaHHW4eckas pabora,
MOIIIHOCTh, IUICYO CHJIbI, MOMEHT CHJIbI, KO3(G(UIUEHT TOJe3HOTO JIeHCTBUS
MEXaHHU3MOB, KMHETHUYECKas U MOTEHIMANbHAS SHEPrusi), MpH ONUCAHUHU MPAaBUIBLHO
TPAKTOBAaTh (PU3NYECKUI1 CMBICI UCIOJIb3YEMbIX BEIMYUH, UX 0003HAUCHUS U €MHUIIBI
(bu3MYeCKUX BEIMYMH, HAXOAUTH (OPMYJbl, CBS3BIBAIOIINE JAaHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYrUMH BEJIMYMHAMH, CTPOUTHh TpaUKU H3Y4YEHHBIX 3aBHUCHMOCTEH
(bu3HYECKUX BEINYHH;

® XapaKTepH30BaTh CBOMCTBA Tel, (PM3MUECKUE SBJICHUS U MPOLIECCHI, UCTIOIB3ys MpaBUiia
CIIOXeHHsI chIT (BJIOJIb OJIHOM mpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBWJIO paBHOBecus pplyara (O70Ka), «30J0TO€ MPABUIIO» MEXAHHWKH, 3aKOH
COXPAaHEHHUS MEXaHWYECKOW HSHEprHH, MpU 3TOM JaBaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA M 3aIUCBIBATh €T0 MAaTEMaTHUECKOE BhIPAKEHUE;

® O0BACHATH (PU3MUECKHE SIBIECHUS, POLIECCH U CBOWCTBA TEJl, B TOM YHUCIIE U B KOHTEKCTE
CUTyalluli  TPAaKTUKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  MPUYMHHO-
CJI€ZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX 1I1aroB ¢ ONopoi Ha 1—
2 W3y4eHHBIX CBOWCTBa (PU3MUECKUX SIBICHHM, (U3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

epemiaTh pacyeTHbIE 3amaud B 12 [EHCTBUS, HUCHONB3YS 3aKOHBI U (OPMYIIBI,
CBsI3bIBalOIIME (U3UUECKUE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3a7a4yd
3aMMChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3HUECKUE BEIHUYMHBI B (DOPMYIBI U



IIPOBOJUTH PAcCUEThl, HAXOAUTh CIPABOYHBIE JIaHHbIE, HEOOXOIUMBIE JUISl PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD OTY4YeHHON (PU3NIECKOI BETMUNHBL;

® pacro3HaBaTh MPOOIEMbl, KOTOPHIE MOKHO PEIIUTh IPU MOMOIIH (PHU3UIECKUX METOIOB,
B ONHMCAHWU MCCIEAOBAHUS BBIIEIATH IIPOBEPSEMOE IPEIAIOJIOKEHNE (THUIOTEY),
pasnuyath U MHTEPIPETUPOBATH IMOJYYEHHBIH pe3ysbTaT, HaXOJUTh OMIMOKU B XOJE
OTIbITA, JIEJIaTh BBIBOJIBI [10 €0 pe3yJibTaTaMm;

® [IPOBOJIUTH OIIBITHI TI0 HAOMIOACHUIO (DU3WYECKUX SIBICHUNA HMIM (U3NYECKUX CBOWCTB
Tes:  (OPMYNIHPOBATH TPOBEPSEMBbIE MPEANOI0KEHUS, COOUPATh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, 3aIMCHIBATH X0/ OTBITa U (JOPMYIUPOBATH BHIBOJIBI,

® BHITIOJIHATH IPSIMbIE U3MEPEHUsl PACCTOSHUSA, BPEMEHH, MacChl Tela, 00beMa, CHUJIbI U
TEMIEPATYpPhl C MCHOJb30BAaHUEM AHAJOTOBBIX U LM(POBBIX NPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 33JaHHOM aOCOTIOTHOMN MOTPEITHOCTH U3MEPEHUH;

® [IPOBOJIUTH KCCIIEAOBAHUE 3aBHUCUMOCTH OJHOW (PM3MUECKOM BEIMYMHBI OT APYroil c
HCII0JIb30BAHNEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH IYTH PABHOMEPHO ABMIKYILETOCS
TeNa OT BPEMEHM JIBUYKEHHS Tella, CHJIbI TPEHHUSI CKOJIbKEHUSI OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH TENI W HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOMIATH
CONPUKOCHOBEHHUSI TeJ, CHJIbI YIPYrOCTH OT YAJWHEHUS MPY>KUHBI, BbITAIIKUBAIOIIECH
CWIIbI OT O0OBEMa TMOrPY)KCHHOM YacTH Tela M OT IUIOTHOCTU JKHUJAKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Tejda, OT INIyOMHBI, Ha KOTOPYIO MOTPYXKEHO TeJo,
YCIIOBUU TUJIaBaHUSl TeJ, YCJIOBUN paBHOBECHsl pbluara W OJOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOTO HCCIeAOBaHUsA, COOMpaTh YCTAaHOBKY M  BBINOJHSTH
U3MEpEHHUs, cliefysd NMpeUIoKEHHOMY IUIaHy, (PMKCHPOBATh PE3yJbTaThl MOJIY4YE€HHOM
3aBUCUMOCTH (DU3MUYECKMX BEIMYMH B BHJE MNPEUIOKEHHBIX TaOMUI U TIpaduUKOB,
JIeJIaTh BBIBOJBI 110 pe3yJIbTaTaM MCCIEI0BAHMS,

®IPOBOJIUTh KOCBEHHBIE M3MEpPEHHUs] (PU3MUECKHX BEIMYMH (IUIOTHOCTh BEILIECTBA
KUAKOCTH W TBEPAOrO Teja, CHUjla TPEHMs CKOJIBXKCHHA, MABJICHHUE BO3AYXa,
BBITAJIKMBAIONIAsl CWJIA, [JEHCTBYIOLIass Ha IIOIPYKCHHOE B JKHIKOCTh TEJIO,
KOA(Q(QULIMEHT MOJE3HOr0 NEHCTBUSA MPOCTHIX MEXAHU3MOB), CIEAYs HPEIOKEHHOH
MHCTPYKLHUU: [P BBIIOJHEHUH U3MEPEHUI cOOUpaTh 3KCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYUHBI,

ecoOmoaTh IpaBUWIa TEXHUKU Oe3omacHocTH mpu pabore ¢ JabOpaToOpHBIM
000pyI0BaHUEM;

®yKa3blBaTh INPUHLUMIIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCY/bl, OapOMeTp, pblyar, MOJBMKHBIN U
HETO/BM)KHBIN OJIOK, HAKIIOHHAsI IIIOCKOCTB;

® XapaKTepU30BaTh MPUHLUIIBI JeHCTBUS N3YUYEHHBIX TPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOpOH Ha UX OMMCaHUS (B TOM YHMCIE: HNOJIIMIHHKH, YCTPOHCTBO BOJOINPOBOJA,
THJIPABIMYECKUN Mpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOH HAcoc, apeoMerp),
UCHOJb3ysl 3HAHMUA O CBOMCTBAX (PM3UYECKUX SBJICHUH M HEOOXOauMBble (U3UUECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

®IPUBOAUTH MpHUMEpbl (HaXoIUThb HMH(OpPMAIMIO O TpUMeEpax) MPaKTHYECKOTO
UCIOJb30BaHUs (U3UYECKUX 3HAHUI B MOBCEAHEBHOM XHU3HH Ui oOOecredyeHus
0€30IacCHOCTH MNpH OOpalleHuu ¢ NpubopaMM U TEXHUYECKUMH YCTPOHCTBaMH,
COXpAaHEHMs 3/I0pOBbsI M COOJIOAEHUS HOPM OSKOJIOTMYECKOTO TIOBEJCHUS B
OKpYyKarollen cpene;



® OCYIIECTBIISATh OTOOpP HMCTOYHUKOB HH(opManuu B VIHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CPaBHEHUS
Pa3IMYHBIX ICTOUYHUKOB BBIJICNIATH UH(OPMAIIHMIO, KOTOpAs SABJSETCS MPOTUBOPEUHBOM
WA MOXKET OBITh HEJJOCTOBEPHOM;

® 1ICII0JIb30BAaTh IIPU BBINOJIHEHUM YYEOHBIX 3aJaHUl HAay4yHO-IOMYJIAPHYIO JIUTEPATypy
(GU3NYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepualibl, pecypchl cetu HHTepHer,
BJIQJIETh TPUEMaMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HMH(pOpManuu u3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

® CcO3/1aBaTh COOCTBEHHBIC KpaTKWE MHUCHMEHHBIC M YCTHBIC COOOINECHUS HAa OCHOBE 2—3
MCTOYHUKOB MH(POPMALUHN (PU3HUECKOTO COJCPKAaHUsA, B TOM YHCIE MyOIUYHO AeaTh
KpaTKue COOOIIEHUs 0 pe3yabTaTaX MPOEKTOB WM y4EOHBIX MCCIEAOBAHUM, IPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh W3YYEHHbI TOHATUHHBIN ammapar Kypca (U3UKH,
COIMPOBOKATh BHICTYIUICHHUE MTPE3EHTAIINEH;

®IIpU BBINOJIHEHUHU Y4E€OHBIX MPOEKTOB M HCCIEIOBAaHUN pachpenensTh OO0S3aHHOCTH B
IPyIIE B COOTBETCTBUU C MOCTaBICHHBIMH 3aJjauaMU, CIEIUTh 32 BBIIIOJHEHUEM ILJIaHA
NEeNCTBUM, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIM BKJIAJ B JESATENbHOCTh T'PYIIIBI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YIUTHIBAasE MHEHUE OKPYKAIOLIUX.

K koHiy oOyueHus B 8 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb c(HOPMHUPOBAHHOCTh Y OOYUAIOUIUXCSI YMEHUM:

® IICTI0JIb30BAaTh MOHSTHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHHE aTOMOB H
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIIEeCTBA, KPUCTAJUIMUECKHE U aMopQHbIEe Tena,
HACBIIIEHHBIM 1 HEHACBIILEHHBIN Map, BIAKHOCTh BO3yXa, TEMIEPATYPA, BHYTPEHHSSA
SHEPrus, TEIJIOBOM JABUTATEINb, AJIEMEHTAPHBIN AIEKTPUUECKUHN 3apsii, IEKTPUUECKOE
10Ji€, MPOBOJHUKU W AUDJIEKTPUKH, IMOCTOSHHBIA AIIEKTPUYECKHI TOK, MarHUTHOE
T0JIE;

epa3nuuaTh SBIEHUS (TEIJIOBOE pAacIIMpEHHWE W C)KaTue, TeIulonepeaada, TEIIOBOe
paBHOBECHE, CMAauWBaHUE, KalWULSIPDHBIE SIBJICHUs, MWCIAPEHUE, KOHJEHCALMs,
IIJIaBJICHUE, KpUCTaJUIA3a1us (oTBepaeBaHue), KUIIEHHE,  TeIlulonepenaya
(TEeTIonpoBOIHOCTh, KOHBEKLHMS, W3JIy4EHHUE), AJIEKTPU3ALUS TeJ, B3aUMOJCUCTBUE
3aps/ioB, JCHCTBUSA 3JIEKTPUYECKOrO TOKA, KOPOTKOE 3aMbIKAHHME, B3aUMOJCICTBUE
MAarHuTOB, JE€HCTBHE MArHUTHOIO MOJI HA IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIMS) 10 ONHCAHMIO WX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUECKHX SBJICHHM B OKPY)KAIOIIEeM MHUpE, B
TOM uucie (u3udeckue SBIECHUS B NPHUPOJE: MOBEPXHOCTHOE HATHKEHUE U
KalWUIApHbIE SBJICHHS B NPUPOJE, KpUCTaUIbl B mpupone, uznydeHue CounHila,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, HHeEs, CHera,
JJIEKTPUYECKHE SIBIEHUS B aTrMocdepe, SJIEKTPUUECTBO JKUBBIX OPraHU3MOB,
MarHuTHoe mosie 3eMiH, Apeild MoyiocoB, poib MAarHUTHOTO MOJS Ui JKU3HU Ha
3emiie, MOJIIPHOE CUSIHHME, IIPU 3TOM MEPEBOAMTH MPAKTHUYECKYIO 3a/lauy B Y4eOHYIO,
BBIJIEJIATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMH;

® OTMCHIBATh M3yYECHHBIE CBOMCTBA Tel U (DU3MYECKUE SIBICHUS, UCHOJIb3Yys (U3NUECKUe
BEJIMYMHBI (TEMIEpAaTypa, BHYTPEHHSS DJHEPrus, KOJMYECTBO TEIUIOTHI, YZAEIbHAs
TEIUIOEMKOCTh ~ BEILIECTBA, yJEJIbHAasg TEIUIOTA IUIABJIEHUSA, YAEIbHAas TeIUIOTa
napooOpazoBaHus, y/AelbHas TEIUIOTa CrOpaHusl TOIUIMBA, KOA(PQHUIMEHT I0JIE3HOTO
JEUCTBUS TEMJIOBOW MAaIlIMHBI, OTHOCUTENIbHAS BIAXKHOCTb BO3/yXa, DJIEKTPUUYECKUN



3apsj, CHiIa TOKa, DJIEKTPUYECKOE HaNpsKEHHWE, CONPOTHBICHHE IIPOBOJHHKA,
yIEIbHOE COIPOTUBJICHUE BELIECTBA, pab0Ta U MOIIHOCTh IEKTPUUECKOTO TOKA), IIPU
ONMCAaHUM TPABHIBHO TPAKTOBATh (PU3UYECKHIA CMBICT HCIOJIB3YEMbIX BEIHYHH,
0003HaueHHS ¥ €AWHUIBI (PU3NYECKUX BEIUYHH, HAXOAUTh (POPMYJIBI, CBA3BIBAIOIINE
JaHHYIO (PU3MUYECKYI0 BEIHMYMHY C JAPYI'MMH BEJIHMYMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

® XapaKTepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBICHUS U TPOLECCHI, MCIONb3Ys
OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpPUM CTPOEHHUSI BEIIECTBA,
NPUHIMI CYNEPHO3ULUU TOoJell (HAa KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMUs
3apsja, 3akoH Oma Juis ydacTka uemnu, 3akoH Jlxkoyns—JIeHna, 3akoH coXpaHEHHs
SHEpPruM, MpU ATOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3allUChIBaTh €ro
MaTeMaTH4eCKOEe BbIPaXKEHUE;

® 00BACHATDH (PU3HUECKHE MTPOLIECCHI U CBOMCTBA TeJl, B TOM YUCIIE U B KOHTEKCTE CUTYyallui
MIPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBISBISATh NMPUYMHHOCIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE U3 |—2 JOrMYecKux IIaroB ¢ OMOpo Ha 1-2 H3y4EHHBIX
CBOMCTBa PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

epemiaTh pacyeTHble 3aJaud B 2—3 JE€HCTBUS, HUCHOJB3YS 3aKOHbI U (OPMYIIBL,
CBS3BbIBAIOIIME (PU3MYECKHE BEJIWYMHBL: HAa OCHOBE aHaJIM3a YCIOBUSA 33Ja4yu
3aMMChIBaTh KPAaTKOE YCIOBHE, BBIABIISATH HEJIOCTATOK JAHHBIX JUISl PEIICHUs 3aJauu,
BBIOMpATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIS €€ PEIICHUs, IPOBOJUTH PacCUeThl U
CpaBHMBATh MOJyYE€HHOE 3HAUeHHE (PU3HUECKOI BETMYUHBI C U3BECTHBIMU JAHHBIMU;

® Pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOLIM (PU3NYECKUX METOOB,
UCIOJIb3Ysl ONMCAHHE HCCIENOBaHMUs, BBIACIATE IPOBEPAEMOE IPEAIIOTIOKEHHE,
OLICHUBATh MTPaBUJIBHOCTH NMOPSAKA IPOBEACHUS UCCIIEIOBAHU, 1E€1AaTh BEIBOBI;

® [IPOBOJIUTH OIBITHI [0 HAOJIIOJEHUIO (PU3MUECKUX SBICHUN WM (PU3MUECKUX CBOMCTB Tell
(kanwuIApHBIE  SIBJICHUS, 3aBUCHUMOCTb [JaBJIEHUS BO3AyXa OT €ro o0beMa,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCAa OCTBIBAHUS U HArPEBAHUS IIPU U3IIy4EHUH OT 1[BETa
U3IyJaolme  (Morjomapneif) MOBEepXHOCTH, CKOPOCTb WCHApeHUs BOJbl  OT
TEMIEPATYPbl JKUAKOCTM MW IUIOIIAJU €€ IOBEPXHOCTH, DJIEKTpPU3aluus Tel WU
B3aUMOJICHICTBUE VIEKTPUYECKUX 3apsiOB, B3aUMOJEHUCTBUE IIOCTOSHHBIX MarHuTOB,
BHU3yaJIM3allisl MAarHUTHBIX I0JIEH NOCTOSTHHBIX MarHUTOB, IEUCTBUS MATHUTHOTO IOJIS
Ha IPOBOJAHHMK C TOKOM, CBOWCTBA IEKTPOMAarHuTa, CBOWCTBA AJIEKTPOJBHUIATEIIS
MIOCTOSIHHOTO TOKa): (OpMyIupoBaTh HpPOBEpsAEMble IMPEAINOJIOKEHHs, CcOOUpaTh
YCTAHOBKY M3 MPEJIOKEHHOro  000OpylOBaHMs, ONUCHIBATH XOJA OIbITa U
(opMynupoBaTh BBIBObI,

® BBITIOJIHATL IIPSIMBIE M3MEPEHMSI TEMIEPATypbl, OTHOCUTEIBHOW BIJIAKHOCTH BO3YyXa,
CHJIBl TOKA, HANpsDKEHUS C HCIHOJIb30BAHUMEM aHAJIOTOBBIX MPHOOPOB U JIATYUKOB
(U3NYEeCKUX BEIMYMH, CPABHHUBATh pe3yJbTaThl M3MEPEHHUH C y4ETOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

® [IPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (PM3NYECKON BEIWYMHBI OT JPYroil c
UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb COINPOTHBIIEHUS IMPOBOJHHUKA OT
€ro JUIMHBI, TUIOIIAIU MONEPEYHOIO CEYEHMs M YIEIBHOIO CONPOTHBIICHUS BEIECTBA
IIPOBOJHHMKA, CHJIBI TOKA, HIYLIETO YEPE3 MPOBOJHUK, OT HAIIPSDKEHUS HA IPOBOJHUKE,
HCCIIeZIOBaHUE TIOCIIEA0BATEIFHOIO W MapajyIeIbHOTO COEAWHEHHH IPOBOJHUKOB):
IUTAHUPOBATh UCCIIEIOBaHUE, COOMPATh YCTAHOBKY U BBITIOJHATH U3MEpPEHHs, CIEays



MPEUI0KEHHOMY TUIaHy, (PUKCHPOBATh PE3yIbTAThl MOJYYCHHOH 3aBHCHMOCTU B BUJIC
TaOauIl U TPaUKOB, IETaTh BBIBOIKI 110 PE3yIbTaTaM HCCICIOBAHUS;

® [IPOBOJIUTh KOCBEHHBIE H3MEpPEHHsS (U3NYECKUX BEIUYMH (yIENbHAS TEIIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHUE MTPOBOJIHUKA, pad0Ta U MOIIHOCTh AIIEKTPUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, CcoOHUpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys
MPEI0KEHHON UHCTPYKIMH, ¥ BHIYUCIISATh 3HAUYEHUE BEJTUUYHHBI;

ecoOmolaTh IpaBWJIa TEXHUKA Oe3omacHOoCTH Tmpu paboTe ¢ J1aOOPaTOPHBIM
000pyIOBaHHEM;

® XapaKTepPU30BaTh MPUHIIUIIBI ICHCTBUS U3Y4EHHBIX MPUOOPOB U TEXHHUECKUX YCTPOUCTB
C OIOpOM Ha MX omucaHus (B TOM 4YHCIE: CHUCTEMa OTOIUIEHHMSI JOMOB, TMTPOMETD,
napoBasi TypOMHa, ammepMeTp, BOJBTMETP, CUCTUYUK IIIEKTPUUYECKOW OSHEpruw,
AJIEKTPOOCBETUTENbHBIE TMPUOOPHI, HarpeBaTeNbHbIE 3JIEKTPONPUOOPH (IIPUMEPHI),
ANIEKTPUYECKHE TPEAOXPAHUTENN, AIEKTPOMATHUT, JIEKTPOJBUraTeNlb MOCTOSHHOTO
TOKa), HCIOJB3Yysl 3HAHUA O CBOWCTBAX (U3MYECKUX SBICHUH U HEOOXOIUMBbIE
(u3nyeckne 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPONCTBA U HU3MEpPUTENbHbIE MPUOOPHI 10
CXeMaM M CXEMaTHYHbIM PUCYHKaM (PKUJIKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHMsl, JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX LIEeTel ¢ MOCIeI0BAaTENbHBIM U MapauIeIbHBIM COEIMHEHUEM
3JIEMEHTOB, pa3finyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUYECKUX LeNeil;

®[IPUBOJIUTh MpUMEpPHl (HAXOOUTh HHGOPMALMIO O MpHUMepax) MPaKTUYECKOTOo
WCIOJIb30BaHUS (PU3MUECKUX 3HAHUN B TIOBCETHEBHOM JKM3HU i1 0OeCredeHUs
0€30MacHOCTH TpH OOpaleHun ¢ NpudOpaMH W TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs 370pOBbSi M COONIOACHHUS HOPM DKOJIOTUYECKOTO TIOBEIEHHUS B
OKpYKalolllel cpene;

® OCYIIECTBIISATH MOUCK MH(pOpMAIMK (PU3NUECKOTO cojepkanus B VHTepHeTe, Ha OCHOBE
MMEIOIUXCA 3HAHUW U MYTEM CpaBHEHHS JIOMOJHUTENbHBIX HUCTOYHUKOB BBIICIATH
nH(pOpMaLINIO, KOTOpas SBISETCS MPOTUBOPEUUBOM MIIM MOKET ObITh HEIOCTOBEPHOM;

® 1ICII0JIb30BAaTh IPU BBIMOJIHEHUHM Y4YEOHBIX 3aJaHUil HAay4yHO-TOMYJIAPHYIO JUTEPATypy
(bu3MYECKOTO COJEp)KaHUs, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu WHTepHer,
BIIQJIETh NMPUEMAMH KOHCIIEKTHPOBAHHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMAIUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

eCco3/aBaTh COOCTBEHHBIE MHCBMEHHBIE M KpaTKHe YCTHBbIE COOOIIeHHs, 00o0Ias
MH(OPMALIUIO U3 HECKOJIBKHX HMCTOYHUKOB (PU3MUYECKOTO COJIEp’KaHUs, B TOM YHCIE
NyOMMYHO  MPEACTaBIATh  PE3yAbTaThl  MPOEKTHOM WM  UCCIIEOBATEIbCKOM
NEeSITeNbHOCTH, TIPU 3TOM T'PaMOTHO HCIOJIb30BaTh M3yYCHHBIH MOHATUIHBINA ammapar
Kypca (pU3MKH, COMTPOBOXK/IATh BHICTYINICHUE TPE3CHTALIUEH;

®IIpU BBINOJIHEHUH YYEOHBIX TPOEKTOB U HCCIEAOBAHUM (HU3MUECKUX MPOLECCOB
pacripeniesiaiTe 00s3aHHOCTH B TpYIIEe B COOTBETCTBUHU C IMOCTABJICHHBIMH 3a/layaMH,
CIIEZIUTh 32 BBINOJIHEHUEM IUIaHA JEHCTBUH W KOPPEKTUPOBaTh €ro, aJieKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJIaJ B  JAEATENBHOCTh  TIPYNIbI, BBICTpauBaTh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xoHiy oOyueHus B 9 kJjacce mpeiMeTHbIE pe3yibTaThl HAa 0a30BOM YpOBHE JOJKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:

®UCTIOJIb30BATh MOHATHUSA: CHCTEMa OTCYCTa, MaTepualibHas TOYKa, TPAEKTOPHUS,
OTHOCHTEJIbHOCTh MEXaHUYECKOT0 JBIKEHUs, Aedopmarus (ynpyras, IiacTuieckas),



TPEHUE, LEHTPOCTPEMUTEIIFHOE YCKOPEHHE, HEBECOMOCTh M TMEPErpy3KH, LEHTP
TSDKECTH, aOCOJIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPIOTO Tea, paBHOBECHE,
MEXaHMYeCKHue KoyebaHWs ©  BOJIHBL, 3BYK, MH(Qpa3Byk ©  yIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, MIKAJId 3JICKTPOMArnuTHBIX BOJIH, CBET, 6JII/I30py1(OCTL u
AaJIbHO30PKOCTb, CIHEKTPbl HCITYCKAHUA W TIOITIOLICHHA, anb(ba, 6eTa- n raMma-
H3JTy4CHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

® pas3jinyaThb ABJICHHA (paBHOMCpHOC N HCPABHOMCPHOC HpﬂMOJ’IHHGﬁHOG JABMKCHUC,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBI)KEHUE, CBOOOIHOE TMaJICHUE Tell, PABHOMEPHOE
ABHUKCHHUC 110 OKPYXHOCTH, B3aHMOH€ﬁCTBHe TECII, PCAKTUBHOC JABHMKCHUC,
KosiebaTenpbHOe JIBMKCHHE (3aTyXarollue WM BBIHYKICHHBIE KOJIeOaHHs), pPE30HAHC,
BOJIHOBOE [IBIJKEHHE, OTpPaXCHHWE 3BYKa, NPSIMOJMHEHHOE pPacmpoCTpaHEHUE,
OTpaKEHHE M MPEJOMJICHHE CBETA, TIOJHOE BHYTPEHHEE OTPAKECHUE CBETA, PA3JIOKEHHE
0eroro cBera B CHEKTP M CIIO)KEHHE CIEKTPAIBHBIX I[BETOB, JUCIIEPCHS CBETA,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUC JIMHENYaTOTO CIICKTpa I/I3J'IylleHI/I$[)
110 OIMMCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIINUX
JTaHHOE (PU3MYECKOE SIBJICHUE;

® pacro3HaBaTh MPOSBIEHUE W3YYEHHBIX (PM3MUECKUX SBICHUN B OKpyKaroleM mupe (B
TOM 4YHUCIIC (1)I/I3I/I'-IGCKI/Ie SABJICHUS B NPUPOAC: MPUIUBLEI U OTJIMWBBI, IBMKCHHUC ILIAHCT
ConHeuHoi CHUCTEMBI, pCAKTUBHOC JIBMIKCHUEC JXUBBIX OPraHU3MOB, BOCIIPUATUC 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMHUYECKHE BOJIHBI, I[yHAMH, 5XO, IIBETa TeT,
OIITUYCCKUC SABJICHUSL B mnpupoae, OHMOJIOTNYECKOE ﬂeﬁCTBHe BHUIUMOTIO,
yIbTPapUOIETOBOTO M PEHTICHOBCKOTO W3JIYYEHHUH, €CTECTBEHHBIH paJMOaKTUBHBIN
(OH, KOCMHYECKHE JIy4d, pPAIUOAKTHBHOEC W3IyUYeHHE MPHUPOIHBIX MHHEPAJIOB,
JICCTBUE PAJIMOAKTUBHBIX M3ITyYCHUH HAa OPraHW3M YeIOBEKa), TIPU 3TOM IEPEBOIUTH
MPaKTUYECKYIO0 3a/auyy B y4eOHYIO, BBIJICSATH CYIIECTBEHHBIE CBOMCTBA (IMPU3HAKH)
(hbUBUYECKUX SIBICHUH;

® OTIMCHIBATh M3YyYCHHBIC CBOWCTBA Tel W (DU3UYECKUE SIBJICHUS, UCTONB3Ys (DU3HUYECKHE
BEJIMYUHBI (CPEeIHSIST U MTHOBEHHAss CKOPOCTh TeJNa NMPU HEPAaBHOMEPHOM JBHXKCHHH,
YCKOPEHHUE, MepeMelIeHre, MyTh, YII0Bas CKOPOCTh, CHJIAa TPEHUs, CHJa YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOHOTO TAJICHHsI, BEC TeJa, MMITYJIbC TEJa, UMITYJIbC
CHJIBI, MEXaHHUECKasi pad0Ta U MOIIHOCTb, TIOTCHIMAIbHAS SHEPTHS Tella, MOAHATOTO
HaJI TIOBEPXHOCTHIO 36MJIH, MIOTCHIMAIbHAS SHEPTHS CKATOW MPY)KUHBI, KHHETUYECKAst
SHEPrus, MOJHAs MEXaHWYeCKas OSHEpPrus, MEepPHOJ M 4YacToTa KoJeOaHWi, ITMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHUS
Cpezbl), TIpU ONMHUCAHUHM TPABWIBHO TPAKTOBAaTh (DU3MUYECKHI CMBICI HCIOJB3yEeMbIX
BEJIMYUH, OOO3HAYCHHS M EJAWHUIBI (PU3MYECKUX BEIUYMH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTMMHU BEIMYHMHAMH, CTPOUTH
rpadKu U3y4eHHBIX 3aBUCUMOCTEH (PU3NYCCKUX BEIUYNH;

® XapaKTepH30BaTh CBONCTBa TeJ, (pU3MUECKUE SIBICHUS M TPOIECCHI, UCHOIB3YS 3aKOH
COXPaHEHHUS DHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIIUI CYNEPIIO3UIIMUA CHI,
MPUHIIUI OTHOCUTENBHOCTH [ ammiies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCa,
3aKOHBI OTPAKEHHUS M TMPEIOMJICHUS CBETa, 3aKOHBI COXpaHEHHUs 3apsAI0BOTO U
MaccoBOTO 4HCEI TpHU SACPHBIX pEaKIHsIX, MpH OTOM JaBaTh CJIOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3aMMCHIBATh €TO0 MaTEMATHUYECKOE BBIPAKCHHE;

® 00BSACHATH (PU3MUECKHE MPOLIECCHl M CBOMCTBA TEIl, B TOM YUCIIE U B KOHTEKCTE CUTYyaIUi
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUYUHHO-CIICICTBEHHBIE CBS3H,



CTpOHUTh OOBSICHEHHME U3 2—3 JOTMYECKUX IIaroB C OMOpoid Ha 2-3 H3y4yeHHBIX
CBOMCTBA (PU3UUECKUX SABICHUN, PH3HMUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e periaTh pacyeTHbIC 3a/layd (OMHUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHI), UCTIOIb3YS
3aKOHBI W (OPMYJIBI, CBS3BIBAIOIIME (PU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHAIM3a
yCIOBHS 3a/layd 3alMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HENOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE ISl peIIeHHUS,
MPOBOJUTH PAcYeThl W OICHHWBATH PEATUCTUYHOCTh IMOJYYEHHOTO 3HAYCHUS
(u3HYECKON BEIIMYNHEIL;

® pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU TMOMOIIH (PU3HYECKHX METOJIOB,
UCIIOJIb3YSl ONMCAHHUE WCCIIEOBAaHUS, BBIJICNIATh IPOBEPIEMOE IMPEANOJIOKEHUE,
OIICHUBATh MPABUJIBHOCTh TMOPSAKA IPOBEICHUS HCCICIOBAHUSA, JIENaTh BBIBOJBI,
WHTEPIPETUPOBATH PE3YNIbTATHl HAOIIOICHHUIA 1 OTIBITOB;

® [IPOBOJTUTH OTIBITHI 10 HAOIOJICHUIO (PU3MUECKUX SBICHUNA WA (PU3HUECKIX CBOMCTB TEI
(u3yueHue BTOporo 3akoHa HbrOTOHa, 3aKOHAa COXpaHEHUsI PHEPrUM, 3aBHUCHUMOCThb
nepro/ia KoJIeOaHui MPyKMHHOTO MasiTHUKA OT MacChl TPy3a U KECTKOCTH MPYKUHBI 1
HE3aBUCUMOCTh OT aMIUTHTYIBI MaJIbIX KOJeOaHHiA, MPSMOJIHMHEHHOE PaclpoCTpaHeHHE
CBETa, pa3JoKeHHE OEJoro CBeTa B CIEKTpP, M3Y4YE€HHE CBOWCTB H300pa’KeHHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHusi NpeaMmeTa B coOuparomien JHH3e,
HaOJIO/ICHUE CIUIONIHBIX W JIMHEHYaTBIX CHEKTPOB W3IIYYCHHS): CaMOCTOSTEIBHO
cOOMpaTh YCTAHOBKY M3 M30BITOYHOTO HAOOPa 000PYyAOBaHUS, OMTUCHIBATH XOJI OIIBITA U
€r0 pe3ybTaThl, ((OPMYIUPOBATH BHIBOIHI;

®[IPOBOJUTH TMPU HEOOXOJUMOCTH CEpPUI0 TMPSAMBIX H3MEPEHHH, OmIpenesnss cpeaHee
3Ha4YCHHE U3MepsieMOol BenuuyuHbl ((POKycHOE paccTossHHE coOuparomeld JIMH3bI),
000CHOBBIBATH BBIOOpP crioco0a n3MepeHust (M3MEPUTETLHOTO TTPUO0pa);

® [IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BaHUEM
NPSIMBIX HM3MEPEHUH (3aBUCUMOCTh NYTH OT BPEMEHH IPU PABHOYCKOPECHHOM
NBUKEHUM 0e3 HadaJdbHOM CKOPOCTH, NepuoAa KojeOaHuH MaTeMaTH4ecKoro
MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTU YTJla OTPa)KEHUS CBETa OT YIja MajgeHUs U
yria mpeloMJIeHUs OT yria MaJeHus): IUIAHUPOBATh MCCIEI0BAHUE, CAMOCTOSITENIHHO
coOuparb yCTaHOBKY, (DUKCUpOBaThb pe3yibTaThl IMOJYYEHHOH 3aBUCUMOCTHU
(u3MuecKuX BETUYMH B BUJE TaOMUIl M rpaduKoB, AeNaTh BBHIBOJABI IO pe3ylbTaTaM
UCCIIEZIOBaHMUS;

®[IPOBOJIUTH KOCBEHHBIE HW3MEpEHHUs (PU3UUYECKUX BEIUYUH (CpelHss CKOPOCTh H
YCKOpPEHHUE TeJa MPU PaBHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOTHOTO MaJeHHUS,
KECTKOCTh MPYKUHBI, KOA(D(GUIUEHT TPEHHsI CKOJIBKEHUS, MEXaHW4yeckas pabora u
MOIIIHOCTh, YAacTOTa W TMEepHoj KoJIeOaHMM MAaTeMaTH4eCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYECKass CHJIa COOMparouleil JWH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHHs], cOOUpaTh SKCIEPUMEHTAIBbHYI0 YCTAHOBKY M BBINOJHSTH
M3MepeHusl, CleAysl MPeIIOKEHHOW WHCTPYKIUHU, BBIYUCIATh 3HAYCHHE BETUYUHBI U
aHAJIM3UPOBATh TMOJyYEHHBIE pE3YNbTAaThl C YYETOM 3aJaHHOM TOTPEIHOCTU
U3MEPEHUN;

ecoOmo/iaTh IpaBWiIa TEXHUKH Oe3omacHocTH Tmpu paboTe ¢ J1aOOPATOPHBIM
00opyI0BaHUEM;

® pa3IMyuaTh OCHOBHBIEC MPU3HAKHU U3YYCHHBIX (PH3UUYECKUX MOJENel: MaTepraabHas TOUKa,
aOCOJIIOTHO TBEPJOE TEJO, TOYEYHBIH MCTOUYHUK CBEeTa, JIyd, TOHKas JIMH3A,
MJIaHEeTapHas MOJIENIb aTOMa, HYKJIIOHHAsI MOJIEJIb aTOMHOTO SJIpa;



® XapaKTepU30BaTh MPUHIIHUIIBI ICHCTBUS U3Y4YEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpOM Ha MX ONMCAHHUA (B TOM 4YHUCIE: CIUAOMETP, AATYMKU IOJIOKEHHUS,
PacCTOSsIHUS U YCKOPEHUsI, pakeTa, 9X0JIOT, OYKH, IEPUCKOI, (poToamnmapar, OonTH4ecKre
CBETOBO/JIbl, CIIEKTPOCKOIN, JO03UMETp, Kamepa Buibcona), ucronb3ys 3HaHUSA O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

® IICII0JIb30BAaTh CXE€Mbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOICTB,
MU3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMYECKUX IPOLIECCOB IPU PEIIEHUU Yy4eOHO-
MPAaKTUYECKUX 3a]ad, ONTUYECKHE CXEMBI ISl MMOCTPOCHUSI N300paKEHUH B TIOCKOM
3epKalie ¥ coOMparomeit TuH3e;

®IPUBOJUTH TpPHUMEPH (HAXOOUTh HMHPOPMAIMIO O TpUMEpax) MPAKTHYECKOTO
WCIOJIb30BaHUS (PU3MUECKUX 3HAHUN B TIOBCEJHEBHOM MM3HM [UIsl OOecreyeHus
0€30MacHOCTH TpU OOpallleHuH ¢ NpuOopaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUs 370pOBbSI M COONIOAEHHS HOPM DKOJIOTMYECKOTO TIOBEIEHUS B
OKpYKarollen cpene;

® OCYIIECTBIIATh MOUCK HMHpOpManmMu ¢usnyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIBHO (POpPMYNIUpYsI MOUCKOBBIM 3ampoc, HAaXOAUTh IMYTU ONpEIesIeHUs
JIOCTOBEPHOCTH TMOJIyd€HHOM HH(GOpMalMd HAa OCHOBE HMEIOLIUXCA 3HAHUH H
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

® 1ICTI0JIb30BAaTh IPU BBIMOJHEHUM Y4YEOHBIX 3aJaHUil Hay4yHO-TMOMYJSAPHYIO JIUTEPATypy
(u3MYECKOTO COJEp)KaHUs, CIpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT,
BIIQJIETh TNPUEMaMH KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHMsl HHPOpMAUM U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

® CO3/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOLIECHHS Ha OCHOBE MH(OpMaIUK U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOrO COJEpKaHUA, MyOJINYHO NPEACTaBIAThH
pe3yJIbTaThl IPOEKTHOM MM UCCIIENOBATEIBCKON AEATEIBHOCTH, IIPU 3TOM I'PAMOTHO
WCIIOJb30BaTh HM3YUYCHHBIH TOHATHWHBIA ammapar HW3ydaeMoro paszieia (QpU3uKud u
COINIPOBOKJAaTh BBICTYIUIEHUE IPE3EHTAled C Y4eTOM OCOOEHHOCTEH ayJuTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne /i HaunmeHoBaHMe pa3/ies10B U TeM KosimvecTBo yacos DuieKTpoHHbIe (U poBHIE)
) NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE pecypchl
Pa3nen 1. ®u3nka u e€ poJib B NO3HAHUU OKPYKAKOIIET0 MUPA
bu6mmoreka [JOK
11 0} - 2
13Hia - Hayka o rprpose https://m.eds00.ru/7f416194
bu6mmoreka [JOK
1.2 0} 2
HBHACCKHE BEIIHHRT https://m.eds00.ru/7f416194
1.3 EcTecTBeHHOHAYYHEINH METO] HO3HAHHUS 2 bubmorexa [OK
' ya A https://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Pa3nen 2. [lepBoHavaibHbIe CBeIEHUSI O CTPOEHUM BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TpocHiE Betlectsa https://m.eds00.ru/7f416194
29 JIBr>KeHHE ¥ B3aUMOICCTBUE YaCTHIL 5 bu6mmoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
bubmuoteka [IOK
2.3 Ar 2
PETATHBIC COCTOAMMA BEIECTRA https://m.edsoo0.ru/7f416194
Wroro no pazneny 5
Paznen 3. /IBu:keHHe U B3aUMO/IeiiCTBHE TeJ
bu6mmoreka [JOK
3.1 M 3
CXAHITICCROC ABIDREHIC https://m.eds00.ru/7f416194
bubmmorexa [IOK
3.2 41 4
HEPIHA, Macea, IIOTHOCTD 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

bu6morexa [JOK

33 (ua. Brst cun 14 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBienune TBEPABIX TeJl, *KUIAKOCTEN U ra3oB
41 Hasnenue. [lepenada naBieHus TBEPIbIMHU 3 bubnuoteka [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
42 Alaenetivte suakocTh > https://m.eds00.ru/7f416194
bu6mmorexa [JOK
43 ATMochepHoe japieHie 6 https://m.edsoo.ru/7f416194
44 JlelicTBue KUIKOCTH U ra3a Ha 5 bubnuoteka [IOK
' HOrPYKEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazaeny 21
Pa3nen 5. PaGora u MouHocTh. JHeprus
bu6mmoreka [JOK
>1 PaoTa u MowocT: 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 TIpocTEle MEXAHHMEL ° https://m.edsoo.ru/7f416194
bubmuoreka [IOK
>3 Mexattireckas SHepri 4 https://m.edso0.ru/7f416194
Wroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

8 KJIACC

Ne i/

HaumeHoBaHue pa3aesioB U TeM
MPOrpamMmbl

KoaunuecTBo 4acoB

Bcero

JyiekTpOoHHBbIE (LM(POBHIE)
o0pa3oBaTe/bHbIE pecypchl

Pa3gen 1. TenioBblie ABJIEHUA

11 CrpoeHue u CBOICTBA BEIIECTBA 7 bubnuoreka LIOK https://m.edsoo.ru/7f4181ce
12 TenuoBbIe mporecchbl 21 bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
Wroro mo paznery 28
Pa3nen 2. DjekTpuyeckue H MATHUTHBIE SIBJICHUS
C) .3
2.1 fIeRTpHeCiie 3ap;10111>1 APPIKCHHEIC 7 bu6mmoreka IIOK https://m.edsoo.ru/7f4181ce
TeJIa U UX B3aUMOJICHCTBHE
2.2 [TocTosSTHHBIN IEKTPUIECKUN TOK 20 bubnuoteka [{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBJICHUS 6 bu6mmoreka [IOK https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHasT HHIYKITUS 4 bubnuoteka [{OK https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

Ne i/

HaumeHoBaHue pa3aesioB U TeM
MPOrpamMmbl

KoaunuecTBo 4acoB

Bcero

JyiekTpOoHHBbIE (LM(POBHIE)
o0pa3oBaTe/bHbIE pecypchl

Paznen 1. Mexanu4yeckue sIBJIeHUA

MexaHu4uecKoe IBHKEHUE U CITIOCOOLI

11 10 bu6mmoreka [{OK https://m.edsoo.ru/7f41a4a6
€r0 OIHCAHUS
1.2 B3anmopeticTBre Ten 20 bu6mmoreka [{OK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUs 10 bubmuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro mo paznmeny 40
Paznen 2. Mexannueckue KoJie0aHUsSI U BOJTHBI
2.1 MexaHndeckre KoaeOaHus 7 bu6mmoreka I{OK https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKue BOJTHBL. 3BYK bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3zzien 3. D1eKTPOMArHUTHOE MOJIe U 3JIeKTPOMATHUTHBIE BOJTHBI
One € roJie
3.1 JICKTPOMATHHITHOC oG | 6 bu6mmoreka L{OK https://m.edsoo.ru/7f41a4a6
AJIEKTPOMATHUTHBIE BOJTHBI
Wroro no pazneny 6
Pa3nes 4. CBeToBbI€ IBJIEHUS
4.1 3aKOHBI paCIPOCTPaHEHUs CBETA bubmuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ oNITUYECKHE TPHOOPHI bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.3 PaznoxeHne 6e10ro CBeTa B CIIEKTP 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paszgen 5. KBanrossble siBj1eHUSA



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

5.1 Menycxarme u nornomerie ceera 4 Bu6morexa LIOK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CrpoeHue aTOMHOTO siIpa bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuun bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpUTEILHO-0000 1AM MOY B
I1
6.1 OBTOPEHHE H 0600IIICHHE CONCpXAHHA 9 bu6mmoreka [{OK https://m.edsoo.ru/7f41a4a6
Kypca ¢usuku 3a 7-9 knacc
Wroro mo paznery 9
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102



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




IHHOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoaunuecTBo 4acoB

Bcero

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

®u3nka — Hayka o pupoJie. SIBnenns

1 npupoabl. dusnueckue ABICHUSI 1
5 MexaHnueckue, TEeIIOBbIE, 3JIEKTPUUECKUE, 1
MarHuTHbIE, CBETOBbIE, 3BYKOBHIE SIBJICHUS
3 OuznyecKue BEINYUHBI U UX U3MEpPEHHE 1
Ypok-uccnenoanue "M3mepenne
4 TEMIIepaTyphl IIPU IOMOIIH )KUJIKOCTHOTO 1
TEpPMOMETpA U TaTYUKA TeMIepaTypsl"”
Kak ¢u3uka u gpyrue ecrecTBeHHbIE HAYKU
5 n3y4arotr npupoay. EcrecTBeHHOHAYYHBIH 1 bubnuoreka [IOK
MeTo/Jl mo3HaHus. Onucanue PuU3nIecKux https://m.edsoo.ru/ff09f72a
SIBJIEHUM C IIOMOIILIO MOJETIEH
Ypok-uccnenoanue "[IpoBepka rurnotessl:
5 JAIbHOCTH MOJIETa IapuKa, MyHEHHOTO 1
TOPU30HTAIIBHO, TeM 00JIbIlIe, YeM 0OJIbIle
BBICOTA ITycKa"
7 JIBY>KEHME YacTHII BEIIeCTBa 1 Eubmorexa HOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «OnbITHI MO
8 HaOJII0IEHUIO TEMIOBOIO PACILIUPEHUS 1
ra3oB»
9 ArperaTHbl€ COCTOSIHMSI BELIECTBA
10 B3anMocBs3b MEXy CBOMCTBAMMU BEILECTB bubmuotexa LIOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a013e

B Pa3HBIX arperaTHbIX COCTOSIHUAX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSHHM BOJIBI

https://m.edsoo.ru/ff0a0378

Mexannueckoe 1BuxeHne. PaBHomepHoOeE U

bu6mmoreka [JOK

11
HEPAaBHOMEPHOE JIBUIKCHUE https://m.edsoo.ru/ff0a05c6
Crtpoenue BemiectBa. OMBITHI,
12 JIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE bubmmorexa [OK
p P https://m.edsoo.ru/ff09fe0a
BEIIeCTBA
bu6mmoreka [JOK
13 Ckopoctb. EMMHHIBI CKOPOCTH
p FIHT p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH u BpeMeHHU IBHKEHUS bubmmorexa [JOK
yr p https://m.edsoo.ru/ff0a0ae4
Nuepris. 3akoH MHEPIUN.
15 BSaI/II)MO eficTBre TCJ‘IpKaK MIpUYUHA bubmmorexa [IOK
8 P https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKCHHS TEI
16 IInoTHoCTh BemecTBa. PacdeT macchl u bubnuoteka [IOK
o0beMa TeJia 1o €ro TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas padoTa «OnpenencHue
IJIOTHOCTH TBEPJIOTO TEIJIa»
18 Pemenue 3amay no teme "I110THOCTD bubmuoteka [IOK
Berecrsa" https://m.edsoo.ru/ff0al23c
19 Cuiia Kak XapaKTepUCTHKA B3aUMOACHCTBUS
ten. Cuia ynpyroctu. 3akoH I'yka
JIaGopatopHas pabota «/3yuenue
20 3aBHCHUMOCTH pacTshkeHus (aedopmariim)
MPYXUHBI OT MIPUIIOKEHHOM CHITBDY
21 SBnenue Tsarotenus. Cuma TSHKECTH
22 CBs13p MEX]ly CUJION TSHDKECTH U Maccou bubmuotexa LIOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

tena. Bec tema. Pemenune 3a1a4d mo treme
"Cuna Tsoxectu"”

https://m.edsoo.ru/ff0al778

Cuna TspKecTH Ha IpyTUX IUIaHeTax. bubnuoreka [IOK

23
Pu3nYeCcKue XapaKTEPUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [JOK

24 Hswmepettne cit. J{HaMometp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK

25 Bec rera. Heecomocts https://m.edsoo.ru/ff0al778

26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 bubnuoteka [IOK
OJIHOM NpsAMOM. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3agad mo reme
"PaBHoaeiicTByrOmas cui'

o8 TpeHue CKOJbKEHHS U TPEHNE TTOKOS. bubnuoreka [IOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3y4yeHue

29 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIbKEHUS OT bubnuoreka [IOK
CHUJIbI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TTIOBEPXHOCTEI

30 Pemenue 3anau Ha onpenieneHue
PaBHOJICHCTBYIOLIEH CUIIbI
Pemenue 3amay no remam: «Bec Tenay,

31 «I"paduyeckoe n300paKEHHUE CHI», Bubmmorexa LIOK

_ https://m.edsoo.ru/ff0alde0
«Cunely, «PaBHOIEICTBYIOIIAS CHIDY
KonTponsHas paboTa mo remam:
39 «MexaHnueckoe IBmxKeHne», «Macca,
IJIOTHOCTHY, «Bec Tenay, «['padudeckoe
n3o0paxeHue cumy, «CHuibn
33 Hasnenue. CiocoObl yMEHbIIEHUS U bubmuotexa LIOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

YBCIMYCHUA OJaBJICHUA

https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCMMOCTb JIaBJICHUS Ta3a bubnuoteka [IOK
0T 00BEMa, TeMITepaTyphl https://m.edsoo.ru/ff0a2376
35 [lepenaua naByieHus TBEPABIMU TEIAMHU, bu6mmoreka [JOK
KUJKOCTSAMU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KHIKOCTH U Ira3e, BBI3BAaHHOE bubnuoteka [IOK
JNEUCTBUEM CUIIEI TSDKECTH https://m.edsoo.ru/ff0a2718
Pemenue 3agad no teme «JlaBnenue B bu6mmorexa [JOK
37
KUJKOCTHU U raze. 3akoH [lackansa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobwarontmect cocyas! https://m.edsoo.ru/ff0a2970
39 lMunpaBnuueckuii mpecc Buommorexa LIOK
P P https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [lopiiHeBoO# KU AKOCTHBIN
Hacoc
AtMmocdepa 3emun. [IpuanHsbn
41 CYIIIECTBOBAHUS BO3IYIIHONW 000JOUYKH bubnuoreka [IOK
3emutn. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JTABJICHUS OT BBICOTHI HaJl YDOBHEM MOPS
bubmuoreka [IOK
A
42 Bec Bosnyxa. ATmocgeproe aerne https://m.edsoo.ru/ff0a2b5a
N3mepenue atmocdepHoro nanenus. OnbIT bubmmoreka [IOK
43
Toppuuemnu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTB aTMOC(EPHOTO AABICHUS OT bubnmoreka [JOK
BBICOTBI HAJl yDOBHEM MODs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepous. AtmochepHoe bubnuoreka [IOK
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anaq mo Teme "AtMmocdepHoe



https://m.edsoo.ru/ff0a20a6
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https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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naBJeHue"

JelicTBre KUIKOCTH U ra3a Ha

bu6mmoreka [JOK

47 or €HHOE B HUX TeJI0. ApXuMenoBa
pyx P A https://m.edsoo.ru/ff0a3276
cuja
Jlaboparopnas padora «OnpeneaeHue
48 BLITaJII)KHBEIOmepi/’I CUJIBI z[eﬁPCTB LI Ha bubmaorexa [IOK
’ o https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B JKHIKOCTH)
JlabopaTopHas paboTa 1o Teme
49 «HMccnenoBanne 3aBUCHMOCTH Beca Teja B bubnuoreka [IOK
BOJIE OT 00BbEMA MOTPYKEHHOU B KUJKOCTD https://m.edsoo.ru/ff0a3514
YacTH TEIa»
bu6mmoreka [JOK
50 ITnaBanue ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopnas padota "KoHcTpyrpoBaHue
51 apeoMeTpa Uiy KOHCTPYUPOBAHUE JIOJKU U
onpeesieHue €€ rpy301oAbeMHOCTH "
Pemenne 3amgau no temaM: «II1naBanne
52 cynoB. Bo3nyxonnapanue», «JlaBnenue Brbmaoreka LJOK
YAOB. yx L https://m.edsoo.ru/ff0a3654
TBEPJIbIX TEJ, )KUIKOCTEH U Ta30B)
bubmuoreka [IOK
53 Mexanuueckas padboTa
p https://m.edsoo.ru/ff0a3f82
bubmuoreka [IOK
54 Mo1HOCTE. EUHUIIBI MOIITHOCTH
B FIHHHTL B https://m.edsoo.ru/ff0a3f82
55 Ypoxk-uccnenosanue "Pacuet MOIHOCTH,
pa3BUBAaEMOM MIPH NMOAbEME MO JiecTHULE"
56 [Ipocteie Mmexanu3mel. Peruar. PaBHoBecHe
CHJI Ha pblYare
57 KonTponsHas padota no teme «/laBienue



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
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TBEPABIX TEJ, KUJAKOCTEH U ra30By» /
Bcepoccuiickast mpoBepodHas pabora

Pesepubiit ypok. PaboTta ¢ Tekcramu no
Teme «JlaBneHue TBEpAbIX Tel, KUIAKOCTEN

bu6mmoreka [JOK

58 1 ra3oB» / Beepoccuiickas mpoBepoyHas https://m.edsoo.ru/ff0a4ffe
pabora
Peruaru B TexHUKe, OBITY M IPHPO/IE.
59 JlabopaTtopHast pabota «ccrnemoBanue broamorexa [TOK
N https://m.edsoo.ru/ff0a478e
YCJIOBUH PaBHOBECHS phlUara
60 Pemienue 3amaq 1mo treme «Y cloBust bu6mmoreka [JOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumuent moneznoro nencTBus
61 MexaHusma. Jlaboparopras padoTa
«3mepenune KII/I HaKJIIOHHOM MJIOCKOCTH»
62 Pemenue 3amay o teme "PaboTa, bubnuoteka [IOK
moitHocTh, KIT" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprusi. Kunetnueckas u bubnuoreka [IOK
IOTEHLMAIbHAsL SQHEPT UL https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUs] MEXaHUYECKOW SHEPTun Bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAIBbHOE ONPEJCIICHHE
65 M3MEHEHHUS KHHETUYCCKON 1
MOTEHIIMATBFHOW SHEPTUH MPU CKATHIBAHUHT
TeJa 1Mo HAaKIIOHHOM miockocTu"
66 KonTponsnas pabota o reme «Pabota u
MOIIIHOCTb. DHEPIHs»
67 PezepBHblit ypok. Pabora ¢ Tekctamu 1o bubmuotexa LIOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

teme "MexaHndeckoe ABKeHue"

https://m.edsoo.ru/ff0a4ee6

68

Pesepubriit ypok. PaboTa ¢ Tekctamu no
teme "PaboTa. MomHuocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoaunuecTBo 4acoB

DJIeKTpOHHbIe N (poBbIe

Ne n/m Tema ypoka
Bcero o0pa3oBaTe/ibHbIE pecypchl
OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
1 KMHETUYECKON TEOPUH U UX OIBITHBIE 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pazMep aTOMOB M MOJIEKYJT 1
3 Mogenu TBEpIOTO, JKUJIKOTO H 1 bu6mmoreka [JOK
ra3o00pa3HOro COCTOSIHUM BelllecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPIOTO, KUJIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BeIlecTBa Ha 1
OCHOBE TOJIOKEHUH MOJIEKYISIPHO-
KUHETUYECKON TEOPUU
bu6mmoreka [JOK
5 Kpucrannumueckue u amopgHsie Tena 1 httos://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KaMUUISIPHOCTD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciMpeHue U CKaTue 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEpaTyphI CO 1
CKOPOCTBIO TEIJIOBOTO IBUKEHHSI YaCTHUIL
9 Buytpennss sneprus. CnocoObl U3MEHEHUS 1 bubnuoreka [IOK
BHYTPEHHEHN HEPruu https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Bt Tetonepea L https://m.edsoo.ru/ff0a6412
1 Ypok-koHpepenmus "[IpakTudeckoe 1 bubnmnorexa [IOK

HCII0JIb30BaHUE TEIJIOBLIX CBOMCTB BEIIIECTB

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

Y MaTepHajoB B IEJSAX dHEProcoepexenus "

12 KonnuecTBo TeNa0THI. Y IenbHas bu6mmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHHE TEIIOBOTO OanaHca. bubnuoreka [IOK
TennooOMeH U TEMIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
14 SIBJICHHS TETUIO0OOMEHA TIPY CMETITMBAHUH bubmorexa [OK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU W TOPSIYEH BOJIBI
Pacuer xommdecTBa TEILIOTHI,
15 HEO0OXOMMOTO JIJIsl HAarpeBaHUs Tena U
BBIJICIIIEMOTO MM ITPH OXJIaXKICHUU
16 JlabopaTtopHnas pabota "Onpenenenue bubnuoteka [IOK
YIAEIbHOW TETIOEMKOCTH BeIlecTBa" https://m.edsoo.ru/ff0a6bb0
OHeprus TOIUIMBA. Y IeNIbHAs TEIJI0Ta bubnuoteka [IOK
17
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHUE
18 KPUCTAJUTMYECKUX TEI. Y IeJbHas TEII0Ta bubmorexa [OK
P ' https://m.edsoo.ru/ff0a71d2
TUJTaBJICHUS
19 JlaboparopHas pabota "OnpeneneHue bubnuoteka [IOK
yEeIbHOW TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue 1 KOHIEHCAITHS. bubmmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. ¥YaenpHas Temnora
1 napooOpa3oBaHUs U KOHJICHCALIUH. bubnuoreka [IOK
3aBUCHUMOCTB TEMIIEPATYPBI KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(epHOTO aBICHUS
29 Brnaxnocth Bo3ayxa. Jlaboparopnas pabota bubnmnorexa [IOK

"Onpenenenrie OTHOCUTEIBLHOM BIAKHOCTHU

https://m.edsoo.ru/ff0a7628
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BO3IyXa"

Pemenne 3amau Ha OIpCACIICHUC BJIA)KHOCTHU

23
BO3/yXa
[TpuHIIMTIB paOOTHI TETUIOBBIX JIBUTATEICH .

24 [TapoBas TypOuHa. /[BUraTens BHyTPEHHETO
CrOpaHust

o5 KII[ TermoBoro npurarens. TennoBbie bubnuoteka [IOK
JBUTATEIN U 3aIUTA OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c

26 3aK0H COXpaHECHUS U TPEBPAIICHUS SHEPTHH
B TETUIOBBIX MpOIIeccax
[ToarotoBka Kk KOHTPOJIbHOI paboTe Mo TeMe
" bu6mmorexa [JOK

27 TeroBsle siBineHud. MIzMmenenue

. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUM BeIlecTBa
Kontponsnas padota nmo Teme "TemnoBbie
bu6mmoreka [JOK
28 sByieHHS. VI3MeHeHne arperaTHbIX
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHUII BelllecTBa

29 DnekTpusanus Teil. J{Ba pona
AIEKTPUYECKHUX 3apsSI0B

30 Ypok-uccienoBanue "IieKTpr3aus Teia
WHJYKIUEN U MIPU CONPUKOCHOBEHHUU"

31 BsaumonelicTBue 3apsyKeHHBIX Tell. 3aKOH bubmmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe noJie. HanpsbkeHHOCTh

32 siIekTpuueckoro nois. IlpuHmun buGmorexa [IOK

p P . https://m.edsoo.ru/ff0a8a0a
CYIIEPIIO3UIUU FIEKTPUUECKUX TOJIEH
33 Hocurenu snekrpuyeckux 3apsaos.
DneMeHTapHbIi 3apsaa. CTpoeHue atoMa
34 IIpoBOIHUKY M TUAIIEKTPUKHU. 3aKOH bubmuotexa LIOK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
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COXPAHCHUA IJICKTPHUICCKOTO 3apsaja

https://m.edsoo.ru/ff0a8ef6

Peurenue 3a1ay Ha NpUMEHEHUE CBOWCTB

bu6mmoreka [JOK

35
JNEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUYECKUM TOK, YCITIOBUSI €r0
36 c ecI;BOBaHI/Is{ HCTZ‘IHI/IKI/I bubmmorexa [OK
v i https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JlelicTBUS SJIEKTPUIECKOTO TOKA bubmorexa IOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jlelicteue
38 AIIEKTPUYECKOTO TIOJISI Ha TIPOBOIHUKH H
JTUDJIEKTPUKA"
39 DIIEKTPUYECKHUI TOK B METAJJIAX, bubnuotexa [IOK
SKUJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpruYecKas 1eMb U €¢ COCTAaBHBIC YaCTH
Cuna Toka. JlabopaTopHas pabora bubnuoreka [IOK
41 n "
H3Mepenne v peryampoBaHUe CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DIIEKTPUYECKOE HaIpsKeHUE. BobTmeTp.
42 Jlaboparopnas pabota "HM3mepenue u bubmorexa [TOK
PATOPHAY P P https://m.edsoo.ru/ff0a9e14
perylnupoBaHUE HAMPSKCHUS
43 ConpoTHuBieHUE TPOBOIHUKA. Y I€TbHOE bubmmoreka [IOK
COIIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas pabota "3aBUCUMOCTb
44 ANEKTPUYECKOTO COMPOTUBIIEHUS bubnmoreka [JOK
MPOBOJIHUKA OT €0 JJIMHBL, TUIOLIAINA https://m.edsoo.ru/ff0aa738
MOINEPEYHOr0 CeYEHUs1 U Marepuana”
45 3aBUCHMOCTD CHJIBI TOKA OT HAMPSKEHHUSL. bubnmoreka [IOK
3akoH Oma Juist y4acTka Lenu https://m.edsoo.ru/ff0aa44a
46 JlaGopatopHas pabota "HccrnenoBanue bubmuotexa LIOK
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3aBHCHUMOCTH CHJIBI TOKA, HAYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

https://m.edsoo.ru/ff0aa04e

IlocnegoBaTenbpHOE U mapaijiICJIbHOC

47
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka npaBuia
48 CJI0KEHUS HANIPSHKEHUN MPH bubnuoteka [IOK
MOCJIEIOBATEIIBHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlabopaTtopnas pabota "IIpoBepka npaBuia
49 JUIS cfmm I")FOKa ipn HapaJ'IIJ)'IeJ'IBI;IOM ’ bubmorexa [OK
" https://m.edsoo.ru/ff0aadle
COCTMHEHUH PE3UCTOPOB
50 Pemenue 3anau Ha npumMeHeHue 3akoHa Oma bubnuoreka [IOK
JUISL Pa3JIMYHOTO COEAMHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH IIEKTPUUECKOTO TOKA. bubnuoreka [IOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHnas pabdota "OnpeneneHue bubnuoreka [IOK
PpaboThI M MOIIIHOCTH 3JIEKTPHUYECKOI0 TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpuyYecKue Ienu U NoTpeOnTenn
53 ANEKTPUYECKOM dHepruu B ObITy. KopoTkoe bubmmorexa [IOK
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 [TocTosIHHBIE MarHUTHI, UX B3AaUMOJCHCTBUE
55 Ypoxk-uccnenosanue "M3yuenue nonen bubnmoreka [JOK
MOCTOSIHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0
56 MarnuTHO€ nojie. MarauTHoe noJje 3emMin bubmuoreka [IOK
Y €ro 3Ha4eHHE 75 )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
57 [ToaroToBka K KOHTPOJIbHOH paboTe Mo TeMe bubnmnorexa [IOK

"DnexTpuueckue 3apsaasl. 3apsKEHHbIE Tella

https://m.edsoo.ru/ff0abd2c
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H UX B3auMoaercTBus. I1ocTOSIHHbBIN
ANEKTPUUECKUHN TOK"

58

KonTtposnsHas paboTa o teme
"DrekTpuyuecKue 3apsibl. 3apsLKCHHBIC Tela
U uXx B3aumoacucTBus. ITocToSHHBIN
anektpudeckuil Tok" / Beepoccuiickas
IpoBepoyHas pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abea8

59

PesepBHblit ypok. PaboTa ¢ Tekctamu 1o
teme "T10CTOSTHHBIN ANIeKTpUIecKHii TOK" /
Bcepoccuiickas mpoBepodHas paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MarautHoe noJe
ANIEKTPUYECKOro Toka MaruuTHoe mnose
KaTyLIKU ¢ TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acld?

61

[IpuMeHeHne 3EKTPOMArHiTOB B TEXHUKE.
JlaGopaTtopHnast pabota "M3ydenue aeicTBus
MAarHuTHOTO MOJISl HAa MPOBOJHUK C TOKOM"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENb OCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31EKTpOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX U Ha
tpancnopre. JlabopatopHas padora
"KoHcTpyupoBanue u u3ydeHue paboThl
3JeKTpoABUTaTess"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86c¢c

63

OnbiTel @apajes. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu. [Ipasuno Jlenna

64

OnexrporeHepatop. CriocoObl MOTyYeHUs
UIEKTPUUECKON dHEPTUU. DIEKTPOCTAHIMH
Ha BO300HOBJISIEMBIX MCTOUHUKAX SHEPTUU

65

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo TeMe



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"DJIeKTpUUECKHE U MATHUTHBIE SIBJICHUS"
66 KoHnTpomnsHas padora 1o Teme 1 bubmmoreka [JOK
"DJIeKTpUUECKHE U MATHUTHBIC SIBJICHUS " https://m.edsoo.ru/ff0acb14
67 PesepBHblil ypok. PaboTa ¢ Tekctamu 1o 1 bubnuoreka [IOK
teme "TerioBblie siBieHUS" https://m.edsoo.ru/ffO0acc5e
68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o 1
teMe "MarauTHbie SBICHUS"
OBIIEE KOJIMYECTBO YACOB T10 ITPOT'PAMME 68



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoaunuecTBo 4acoB

DJIeKTpOHHbIe N (poBbIe

Ne n/m Tema ypoka
Bceero o0pa3oBaTejibHbIE pecypchl
1 Mexanundeckoe qBrkeHne. MarepuanbHas 1
TOYKA
9 Cucrema orcuera. OTHOCUTEIIBHOCTH 1 bu6mmoreka [JOK
MEXaHNYECKOT'0 IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PasHOMEpHOE IPIMOIMHEHHOE IBMKEHHE 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsiMOSIMHENHOE
4 nBrokeHne. CpeaHssi ¥ MTHOBEHHAs 1
CKOPOCTh
[IpsimonuHelHOE paBHOYCKOPEHHOE bubnuoreka [IOK
5 1
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JaBMKeHus. [ paduk 1
CKOPOCTH
JlaGopaTtopnas padora "Ompeneienue
7 CKO peHI/I}II) Ten; MIpY paBHO pCKO E€HHOM 1 bubmorexa [IOK
YEROP prp . YEKOP " https://m.edsoo.ru/ff0adbl18
IBHKEHUH 110 HAKJIOHHOM IJIOCKOCTH
8 CBobOoauoe nanenue teir. Oneltel [ anunes 1
PaBHOMEpHOE IBIKEHUE TI0 O HOCTH.
9 Ilepuo Ilj yacTtoTa o0pa eHI/ISI:p J};?I(HeﬁHaﬂ n 1 bubmorexa [IOK
PHOA patt ' https://m.edsoo.ru/ff0ael76
yTI0Basi CKOPOCTH
10 enTpocTpemMuTeabHOE YCKOPEHUE 1
. Bubnunoreka LIOK
11 Ilepsrlii 3akoH HetoToHa. BekTop cuiiel 1 u

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HerloToHa. Bbubmuotexa LIOK
PaBHonelicTByrOIIAs cuna https://m.edsoo.ru/ff0ae72a
13 Tpertunii 3akon Herotona. Cynepro3uiius bubnuoteka [IOK
CHII https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha NpUMEHEHHUE 3aKOHOB bubnuoteka [IOK
HerotoHa https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
1 . r
> Cuna ynpyroctH. 3akok I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agad no reme «Cuia ynpyroctu»
17 JlabopaTtopHnas padoTa «OnpenencHue bubnuoteka [IOK
YKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Cua Tpetits https://m.edsoo.ru/ff0af738
bu6mmoreka [JOK
19 P C
elieHue 3aaa4 no reme «Cuia TpeHus» https://m.edsoo.ru/ffoafa26
JlaGopaTtopHnas padota "OnpeneneHue bubnuoreka [IOK
20
ko3 duimenTa TpeHUs CKOIBLKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amau no teMe "3axoHs! HproToHa. bu6mmoreka [JOK
21
Cuina ynpyroctu. Cuiia Tpenust” https://m.edsoo.ru/ff0afb8e
Cuna TSKECTH U 3aKOH BCEMUPHOTO
22 TATOTEHUA. Y CKOpEHHE CBOOOIHOTO bubmmorexa [IOK
' P s https://m.edsoo.ru/ff0af044
najeHus
Ypok-koHpepennus "J{BukeHue el BOKpYr
23 rpaBUTaliMOHHOTO 1eHTpa (CosHeuHas
cuctema). ['amaktuku"
24 Pemenue 3anay no reme "Cuna TSDKECTH U bubmuoteka [IOK
3aKOH BCEMHUPHOTO TArOTEeHUs" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHUYecKas CKOPOCTb. bubmuotexa LIOK



https://m.edsoo.ru/ff0ae72a
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HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepuaNbHOM TOYKHU.
AOcooTHO TBEpAOE Teo. PaBHOBecHe

bu6mmoreka [JOK

26
TBEP/OIO TeJIa C 3aKPEIUICHHON OChbIO https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cuiibl. LIeHTp TshkecTn
PaBHOBecue MaTepuaNbHOW TOYKHU.
97 AOcooTHO TBEpAOE Teno. PaBHOBecHe
TBEP/OTO TeJla € 3aKPEIUICHHON 0ChIO
BpaieHuss. MoMeHT cuiibl. LIeHTp TshkecTn
o8 Pemenue 3amad no reMe "MOMEHT CUJIEL. bu6mmoreka [JOK
Lentp TsixecTn" https://m.edsoo.ru/ffob02b4
[ToaroToBka Kk KOHTPOJIbHOI paboTe Mo TeMe
29 "MexaHn4yecKkoe IBUKEHUE bubmmorexa LIOK
N a ’ https://m.edsoo.ru/ff0b0408
Bsaumoneticteue Ter"
KonTtponpHas paboTta 1o reme
30 "MexaHn4yecKkoe IBUKEHUE Bubmmorexa LIOK
y A | ' https://m.edsoo.ru/ffOb06ec
BsaumoneiicTBue ten
Nmnynec tena. UMiynbe cuibl. 3aKoH
31 COXpaHEHUs UMITYJIbca. YIIPYroe u bubamorexa [IOK
P Y o pyT https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoIeHCTBUE
Pemenue 3aau no reme "3akoH COXpaHEHUs bubmuoreka [IOK
32 "
HMITyJIbCA https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenius "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanuyeckasi paboTa U MOIITHOCTb
P - https://m.edsoo.ru/ffOb0a84
35 PaGoTa cuIIbI TSKECTH, CHITBI YIIPYTOCTH U bubnmnorexa [IOK

CHJIbI TPCHUMA

https://m.edsoo.ru/ffOb0db8



https://m.edsoo.ru/ff0af33c
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Jlaboparopuas pabota «Onpenernenue
paboTHI CHITBI TPEHUS IPU PABHOMEPHOM

36
JBUKCHUH TEJa [0 TOPU30HTATBHON
TTOBEPXHOCTI
37 Cs13b 3Hepruu 1 padotsl. [loTeHunanbHas
SHEPrus
Kunernueckas sneprus. Teopema o bubnuoteka [IOK
38 N
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ffob0c32
39 3aKOH COXpaHEHUs SHEPTUH B MEXAHHUKE
40 JlabopaTtopHnas pabota «3y4yeHne 3akoHa bubnuotexa [IOK
COXpPAHEHUS SHEPTUI) https://m.edsoo.ru/ffOb12fe
41 KonebarensHO€E IBMKEHUE U €TO bu6mmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue kojaedanus. BoinyxaeHHbIE bubnuoteka [IOK
Konebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil U PY>KMHHBIA MasTHUKU
Ypok-uccienoBanue «3aBUCUMOCTb
44 nepuoga KojaeOaHuh OT KECTKOCTH Enbmorexa HOK
P https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChI TPy3a»
45 [IpeBparenue SHEPTUH TPH MEXAHHYIECKUX
KOIe0aHugX
JlaGoparopnas pabota «OmpenencHue
46 qacropTLI Hpne I/II)O a Kone6alinfl71 bubmorexa [OK
pHOA https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKa)
JlabGoparopnas padora «IIpoBepka
47 HGSaBli/ICI/II\I/?OCTI/IpHe HoJa KIZ)J'Ie6paHI/II71 Ipy3a bubnnorexa [IOK
p py38, https://m.edsoo.ru/ff0b197a
MOBEIIEHHOTO K HUTHU, OT MacChl Ipy3a»
48 Mexanndeckre BoJIHbL. CBOMCTBA bubmunorexa [IOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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MECXaHUYCCKHUX BOJIH. HpOI[OHBHBIG u
MIONICPCHYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe

Ypok-koH(pepeHIus "MexaHn4eCKre BOTHBI

49 . .
B TBEpaoM Teie. CelicMuieckue BOIHBI"
50 3Byk. PacnipoctpaHenue 1 oTpakeHue 3ByKa
51 VYpoxk-uccnenosanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYyCTHYECKHI pe30HaHC
53 VYpoxk-koupepennus "YapTpa3Byk U bubnuotexa [IOK
nH(ppa3ByK B MIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroToBka Kk KOHTPOJIbHOI paboTe Mo TeMe
" bu6mmoreka [JOK
54 3aKOHBI COXpaHEeHUs. MexaHn4yeckue
" https://m.edsoo.ru/ff0b25f0
KoJIeOaHUs U BOJIHBI
KonTtponbHas padoTa o Teme "3aKoHbI
55 coxpaHeHUs. MexaHn4yeckue KojaeOanus u
BOJIHBI"
DJIEKTPOMArHuTHOE MOJIE. bubmuoreka [IOK
56
DJIEKTPOMArHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJTH
Ypok-koupepennus "Llkana
58 AJIEKTPOMArHUTHBIX BOJH. Mcronb3oBanue bubmmoreka [IOK
AJIEKTPOMArHUTHBIX BOJIH JUJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3H"
Ypok-uccnenosanue "M3ydeHne cBoOcCTB
bu6mmoreka [JOK
59 3JIEKTPOMArHUTHBIX BOJIH C IOMOILBIO
" https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TenedoHa
60 Pemrenue 3aay Ha onpeieieHUe YaCTOThI U



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

JJINHBI SHGKTpOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHast IPUpPOJa CBETA.

bu6mmoreka [JOK

61
CxopocTts cBeTa. BosHoBbIe cBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsamonuneninoe
62 acrnpocTtpaHeHue ceeta. 3armMenus ColiHma bubmorexa OK
pactipoctp ' https://m.edsoo.ru/ff0b3658
n JIyHbl
3aKoH OTpaXkeHUs cBeTa. 3epKana. Pemenue
63 3a7a4 Ha IPUMEHEHHE 3aKOHA OTPAKECHHUS bubmmorexa [OK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomiienne cBeta. 3aKOH NMPEIOMIICHUS bubnuoreka [IOK
64
CBeTa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTPAKCHHE CBETA.
65 Hcnonp30BaHue MOIHOTO BHYTPEHHETO bubmorexa [OK
t https://m.edsoo.ru/ff0b3c5¢
OTPaKECHUS B ONTUYECKUX CBETOBOIAX
JlabopaTtopHnas pabora "VMccnenoBanue
66 3aBHCHMOCTH YTJIa MPEJIOMJICHHS CBETOBOTO
Jlyda OT yIJia MaJieHus Ha TPaHuIle "BO3TyX-
crexso""
Ypoxk-koudepennus "Micnoap3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, OITHKOBOJIOKOHHAS CBS3b"
bubmuoreka [IOK
68 JImu3el. OnTHdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ffOb3f2¢
bu6mmoreka [JOK
69 [TocTpoenre n300pakeHU B TUH3aX
P p https://m.edsoo.ru/ff0b444a
JlaGopaTopHas pabora "OnpeneneHue
PaTOpHat p P . bubmuoreka [IOK
70 (hOKYCHOTO pAaCCTOSIHUS M OIITUYECKOM CHITBI

coOuparore JTUH3bI"

https://m.edsoo.ru/ff0b4206
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71 Ypok-koHpepermus "Ontuyeckue bubnmorexa [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue buoamorexa HOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "[ledextst 3perus. Kak
COXPaHUTH 3peHue"
Paznoxxenue 6enoro ceera B ciekTp. ONBITHI
bu6mmoreka [JOK
74 Herotona. CnoxeHue crieKTpajibHbIX
https://m.edsoo.ru/ff0cOf4c
uBeToB. Jlucnepcus ceera
JlabopaTtopnast pabota "OMBITHI 11O
75 Pa3oKEHUI0 OEJIOTO CBETA B CIIEKTP U bubnuotexa [IOK
BOCIIPUSATHIO LIBETA ITPEAMETOB MPH UX https://m.edsoo.ru/ff0c0e2a
HaOJIIOCHUH Yepe3 1BETOBBIC (DUIBTPHI"
VYpok-npaktuky™m "BogHOBBIE CBOMICTBA
76 CBeTa: AUCIepCcHsi, UHTEpPEPEHIUS U
mudpakims”
77 OmnbiTel Pezepdopaa u mimanerapHas MoJienb bubnuoreka [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens aroma bopa
79 Hcnyckanue 1 MOTJOMIEHUE CBETA AaTOMOM. bubmmoreka [IOK
KBantsl. JIuHeityaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HaOnroeHue criekTpoB bubmmoreka [IOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIbI Bubmmorexa LIOK
s e https://m.edsoo.ru/ff0c1672
Crpoenue aromHoro siipa. Hyknonnas bubnuoreka [IOK
82
MOJEND https://m.edsoo.ru/ff0c18ac
83 PannoaktusHbIe NIpeBpanieHus. M30Tomnsl bubmuotexa LIOK
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https://m.edsoo.ru/ff0clal4

Pemenue 3amay o teme: "PagmnoaktuBHbBIE

bu6mmoreka [JOK

84 npeBpaleHus’" https://m.edsoo.ru/ff0clb4da
85 [Tepuon moypacnana
86 Ypok-koHpepenmus "PagunoakTuBHbIC bubnuoteka [IOK
M3JIYYeHHS B IPUPO/IE, METUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakiuu. 3aKOHbI COXPAaHEHUS bubnuoreka [IOK
3apsJ0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
88 DHEprus CBsA3M aTOMHBIX saep. CBA3b bubnuoteka [IOK
MacCChI U SHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amay no teme "SAnepHeie
peakuun”
Peakuuu cuHTe3a u neneHus saep. bubnuoteka [IOK
90 \
Uctounuku sHeprun CosHIA U 3BE3]] https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "SnepHas sHepreTuka.
91 JlelicTBUA paMOAKTUBHBIX U3JIyYCHUN Ha
JKUBBIE OpraHu3Mbl"
[ToarotoBka Kk KOHTPOJIbHOI paboTe Mo Teme
92 "DeKTpOMarHUTHOE TOJIE. bubnuoreka [IOK
DneKTpoOMarHuTHbI€ BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBIIEHUA"
Kontponbnas padoTa o reme
93 "DIeKTpPOMAarHUTHOE MOJIE.
DneKTpOMarHUTHbBIE BOJTHBL. KBaHTOBBIE
sIBIIEHUA"
94 [ToBTOpenue, o6o0meHue. JlaboparopHbie bubnmoreka [IOK
paboTsI o Kypey "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 06061eHue. Pemenne bubmunorexa [IOK



https://m.edsoo.ru/ff0c1a14
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PACUYCTHBIX U KAUCCTBCHHBIX 3a/1a4 110 TEMC
"TernoBble mpouecch”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0menue. Pemenne

bu6mmoreka [IOK
96 pacYeTHBIX U KAYECTBEHHBIX 3a71a4 110 TEME 1
“n https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBbIX qBUTATENICH
IloBTOpEeHHE, 00001IcHNE. Pemenue

97 acqu}?{Hx Hu Ka‘IeCIlI“IBeHHI)IX 3a7a4 110 TEME 1 bubnmorexa HOK
P 8 https://m.edsoo.ru/ff0c2b30
"KII/] anexTpoycTaHoBOK"

08 [ToBTOpenue, o6o6menue. JlaboparopHsie 1 bubnuoteka [IOK
paboTsl o Kypcy "CBeToBbIe siBIICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o606menue. Pabora ¢

99 TEKCTAMU 110 TeMe "3aKOHBI COXPAHEHUS B 1 bubnmorexa HOK

" P https://m.edsoo.ru/ff0c2d6a
MeEXaHHKe

100 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bubnuoreka [IOK
Texcramu 1o Teme "Kosedanus v BoHbBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Padota c 1 bubnuoreka [IOK
TekcTaMu 1o TeMe "CBeTOBBIE SIBJICHU" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Padora ¢

102 TeKcTamHu 1o Teme "KBaHToBas u suepHas 1
¢duzuka"

OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHON MIPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KJIIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMble NpeaAMETHBbIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nmporpaMmbl OCHOBHOT 0 001mero 06pa3013amm

11

HCII0JIb30BAaTh U3YUYCHHBIC ITIOHATHA

1.2

pasiinvaTth ABJICHUA IO OMMUCAHUIO UX XaPAaKTCPHBIX CBOMVCTB M Ha OCHOBE

OTIBITOB, JEMOHCTPUPYIOLIUX JaHHOE (PHU3HUECKOE SIBJICHHUE

1.3

pacrmo3HaBaTh MPOSIBJICHHE M3YYEHHBIX (U3NYECKUX SBJICHUH B
OKpY)KaIOIlleM MHUpPE, B TOM 4Hclie (PU3HUECKUe SBJIEHUS B MPHUPOJE, MIPH
3TOM TMEPEeBOIUTH MPAKTUYECKYI0 3ajady B Yy4eOHYIO, BBIJIENIATh

CYyILIECTBEHHbIE CBOMCTBA (MPU3HAKH) GUZNYECKUX SBICHUN

1.4

OTIMCBHIBATh U3YUYCHHBIC CBOMCTBA Tel U (DU3UYECKUE SBJICHUS, UCITIOIb3YS
(u3MYecKne BEIWYWHBI, TIPH ONHCAHWH TPABHWJIHBHO  TPAaKTOBAaTh
(DUBUYECKUI CMBICT HCIOJB3YeMBIX BEIWYWH, WX OOO3HAYCHUS U
eAVHUIBI (PU3NYECKUX BEIUYHH, HAXOJUTHh (OPMYIIBI, CBS3BIBAIOIINE
JTAaHHYIO (U3WYECKYI0 BEIMYHHY C JAPYTMMH BEIMYMHAMH, CTPOUTH

rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETMYHH

15

XapaKTCPHU30BaATb CBOMCTBaA TECII, (1)I/I3I/ILICCKI/IG SABJICHUA W IPOLECCHI,
HCII0JIb3Ys HN3Y4YCHHBIC 3aKOHBI, Inpn 3TOM  JaBaTb  CJIIOBCCHYIO

(bOpMy.]'IPIpOBKy 3aKOHA U 3allMChIBATh €TI0 MAaTEMATHUYCCKOC BBIPAXKCHUC

1.6

OOBACHATH (I)I/ISI/I‘ICCKI/IC SIBJICHUS, IIPOLECCHI U CBOMCTBa TCJ, B TOM 4YHCJIC
N B KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa:
BBISABJIATD IIPUYXMHHO-CIICACTBCHHLBIC CBA3U, CTPOUTD 00BsAcHeHHe u3 1 — 2
JOTMYCCKUX IIaroB C OHOpOﬁ Hal-2 HN3YYCHHBIX CBOICTBa (I)I/I?»I/I‘IGCKI/IX

ﬂBJ'IeHHfI, (1)I/ISI/I‘IGCKI/IX 3aKOHAa UJIK 3aKOHOMCPHOCTHU

1.7

peuiaTb paC‘léTHLIe 3agadud B 1 -2 HeﬁCTBHH, HCIIOJIb3Yys 3aKOHBI U
(I)OpMy.]'ILI, CBA3BIBAIOIIHEC (1)I/I3I/I‘ICCKI/IG BCJIIMYMHBI: Ha OCHOBC aHalln3a
YCJIOBHUSA 3alavU 3allUChIBATH KPAaTKOC YCJIOBUC, ITOACTABJIATDH (1)H3I/II-ICCKI/IC
BCIIMYHUHBI B (I)OpMy.l'ILI U IpOBOIUTH paC‘-IéTBI, HaxXoduTh CIPABOYHBIC

JaHHBIC, HCOGXO,Z[I/IMLIG IJI peIICHUA 3a4a4, OLICHUBATh PCAJIMCTUIHOCTD




MOJTy4€HHOUN (PU3UYECKON BETUIUHBI

1.8

pacro3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MpPH OMOIIA
(1)I/ISI/II-I€CKI/IX METOOOB, B OInMCaHuHn HUCCIICA0OBaHUA BBIACTIATH
IIPOBEPSIEMOE IIPEATIOJIOKEHNE (runoresy), pasynyaTh u
WHTEPIPETUPOBATh MOJYYEHHBIN pe3yibTaT, HaXOJUTh OLIMOKUA B XOJIE

OIIbITA, ACJIATh BBIBOALI IO €0 pE3yJibTaTaM

1.9

OPOBOAMUTH OMBITHl [0 HAOMIOACHUIO (U3MYECKUX SBICHUM WM
¢buzngecknx CBOICTB TeN: dbopMyaMpoBaTH IIpOBepsieMble
MIPEATIOJIOKEHUS, coOuparb YCTaHOBKY u3 IIPEII0KEHHOTO

000py/10BaHus, 3aIIUCHIBATH X0/ OIbITA U (POPMYITUPOBATH BHIBObBI

1.10

BBINIOJIHATh TPSMbIE HW3MEPEHUs C HUCIOJIb30BAaHHUEM AaHAJOIOBBIX WU
uu(dpoBbIX MPUOOPOB, 3aNUCHIBaTh I[OKa3aHHA IMPUOOPOB C YUETOM

3aJJaHHOM aOCOIOTHOM NOTPELTHOCTH U3MEPEHHH

111

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BEIIMUMHBI OT
JIpyrol C HCMHOJIb30BAHUEM MPSIMBIX HW3MEPEHUM, Y4acTBOBATh B
MJAHUPOBAaHUU y4EOHOTO WCCIIENOBAaHUS, COOMpATh YCTAHOBKY |
BBITIOJTHATE WM3MEPCHHS, CIACAys MPEIIOKEHHOMY IUIaHy, (PUKCHpPOBAThH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BHUJIE
MPEVIOKEHHBIX TaOMUIl U TrpaduKOB, JENaTh BBIBOJBLI IO pe3yJbTaTam

HUCCICO0BaHUA

1.12

IPOBOJAUTH KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIMYMH, CIIEys
NPEUIOKEHHOW MHCTPYKUMU: TPHU BBHIMOJIHEHUH H3MEpEeHUu colOuparb
9KCIEPUMEHTAJIbHYI0 YCTAaHOBKY UM BBIYMCISATH 3HAYCHHE HCKOMOMU

BCIINYHUHBI

1.13

(¢{0) 6J'IIO,Z[aTB IIpaBuJia TECXHUKH 0e30macHOCTH pu pa60Te C

1a00paTOPHBIM 000PYIOBAaHUEM

1.14

YKa3bIBaTh ITPUHIHUIIBL HeﬁCTBHH HpI/I60p0B U TEXHHYCCKHUX YCTPOﬁCTB,
XapaKTCPHU30BaTh IIPHUHIOUIIBLI HeﬁCTBHH N3YUYCHHBIX HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB C MMOMOLIBIO UX OIMUCAHMS, UCIIOJIB3Yysd 3HAHUA O
CBOMCTBaxX (l)I/I3I/I‘IeCKI/IX SIBIICHUHN U HGO6X0)II/IMI:>IG (bI/I3I/I‘leCKI/IC 3aKOHBbI U

3aKOHOMCPHOCTHU

1.15

OPUBOAUTH  TpuUMeEphl  (HAXOIUTh HMHPOPMAIMIO O  IpPHUMEpax)
NPaKTUYECKOTO MCIOJb30BaHUA (U3UYECKUX 3HAHUM B TOBCEIHEBHON
XKHU3HU U1 oOecrieueHus: 0€301acHOCTH MpHU oOpaleHuH ¢ mpudopamu 1

TCXHHUYCCKHUMHU YCTpOﬁCTBaMH, COXpaHCHUA 3J0POBbA U CO6J'IIOI[CHI/I}I




HOPM 9KOJIOTMYECKOT'O IMOBEJCHUS B OKpYKalolllel cpene

1.16

OCYIIECTBIISITH OTOOpP HCTOYHMKOB HWHpoOpMmanuu B cetu VHTepHET B
COOTBETCTBMM C 3a/JaHHBIM [OWCKOBBIM  3allpOCOM, Ha OCHOBE
UMEIOIUXCSA 3HAHUM H IyTEeM CpPaBHEHHS pa3IMYHBIX HCTOYHHKOB
BBIJICNIATH UH(OPMAIIHIO, KOTOpast SBJSETCS MPOTHBOPEUYUBOM MITH MOXKET

OBbITh HEIOCTOBEPHOI

1.17

UCIIOJIb30BaTh MU BBIIIOJHEHUU Y4E€OHBIX 3aJaHUN HAYYHOIOMYJISIPHYIO
AUTEpaTypy (HU3UUECKOTO COMCpKAHMSA, CIPABOYHBIC MaTepHabl,
pecypcbl cetu MHTepHET, BiIajeTh NprueéMaMu KOHCIIEKTUPOBAaHUSI TEKCTa,

npeodpazoBaHusi THGOPMAIIUHU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO

1.18

co37aBaTh COOCTBEHHbIE KpaTKHUE NMMCbMEHHBIE M YCTHBIE COOOIIEHHs Ha
OCHOBE 2 — 3 UCTOYHUKOB MH(POpMAITUH PU3HUECKOTO COJIEPIKAHHMS, B TOM
qyciae MyOIM4YHO JeNlaTh KpaTKue COOOIIEHUs O pe3ysbTaTaX IpPOEKTOB
Wi y4eOHBIX HCCIIEIOBAaHUI, MpPH HTOM TIPaMOTHO HCHOJb30BaTh
W3YYCHHBI TOHSATUHHBIA anmapaT Kypca (U3MKH, COIMNPOBOXKIAThH

BBICTYILJIEHHUE MPE3EHTauen

1.19

MPU BBITIOJHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHHUNA pacIpelesTh
00s3aHHOCTH B TpYINE B COOTBETCTBUU C IOCTaBJICHHBIMU 3a/adaMH,
CIeOUTh 32 BBHIMOJHEHHEM IUIaHA JCWCTBHM, aJeKBaTHO OIICHUBATh
COOCTBEHHBI  BKJIaX B  JAEATEIbHOCTh  TPYIIbI,  BBICTPAaUBAaThH

KOMMYHHKAaTHUBHOC BSaHMOﬂeﬁCTBHe, YUYUTBIBass MHCHUEC OKPYKarOIIHUX

8 KJIACC

Kon
NPOBEPSIEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

11

HCIIOJIb30BAaThb IMOHATHUA

1.2

pas3iiniyaThb ABJICHHUA 110 OIIMCAHHNIO UX XaPAKTCPHBIX CBOMCTB U Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOLIUX JAHHOC (1)I/I3I/IIIGCKO€‘ SABJICHUC

1.3

paciio3dHaBaTb  IPOSABJICHHEC  HU3YUYCHHBIX (I)I/I3I/I‘ICCKI/IX SIBIICHUH B
OKpyKXaromeM MUpE, B TOM YHUCJIC (I)I/I3I/I‘IGCKI/IG SBJICHUA B MIPUPOAC, IMPU
OTOM IHCPCBOAUTL IPAKTUYCCKYHO 3aJa4y B yqe6Hon, BBIJICIIATD

CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH) (PU3UUECKUX SIBICHUN

1.4

ONHCBIBATH U3YUCHHBIC CBOICTBaA TeI U (I)I/ISI/I‘{CCKI/IC SIBJICHUS, UCITIOJIB3YS




¢u3nyeckue BEIMYMHBI, TPU ONHCAHWUU TPABHIBHO TPAKTOBATh
(GU3NYEeCKUN CMBICI UCHOJIB3YyEMBIX BEIHMUYUH, 0003HAUYEHUS M €AMHULIBI
(U3NYECKUX BEIWYHMH, HAXOAUTHh (OPMYINbI, CBS3BIBAIOIIME JAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMH BEIMYMHAMHU, CTPOUTH TpaduKu

N3YUYCHHBIX 3aBUCUMOCTEH (1)I/I3I/I‘IGCKI/IX BCIIMYUH

1.5

XapaKTCpUu30BaThb CBOMCTBaA TCII, q)mnqecxne SABJICHUA W IPOLECCHI,
HCIIOJIb3YyA HN3YYCHHBIC 3aKOHBI, npun STOM  JaBaTb  CJIOBCCHYIO

(hopMyITMPOBKY 3aKOHA U 3aITUCHIBATH €r0 MATEMAaTUYCCKOE BEIPAKCHHE

1.6

OOBACHATH (U3MYECKUE MPOIECCHl U CBOWCTBA TeN, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil IIPAKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMHHO-CIIC/ICTBEHHBIE CBSI3M, CTPOUTH OOBsicHeHMe u3 1 — 2
JOTHYECKUX IaroB ¢ MOMOIIbGI0 1 — 2 M3y4eHHBIX CBOHCTBA (DPMU3MUECKHIX

SBJIEHUH, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHBIC 3amadyud B 2 — 3 JICUCTBUS, WCIOIB3YS 3aKOHBI U
(hopmynbl, CBs3bIBarONIME (PU3MUYECKHUE BEIMYMHBI: Ha OCHOBE aHAlIM3a
YCJIOBHUS 3a/1a4d 3alUChIBAaTh KPATKOE YCIIOBUE, BBISBIATH HEIOCTATOK
JaHHBIX JUId peLIeHus 3a7add, BBIOMPATh 3aKOHBI WU (HOPMYIIBL,
HEoOXoIuMble sl €€ pelIeHUs, MPOBOJIUTH PACUCThl M CpPaBHUBATDH

IIOJIYYCHHOC 3HAUCHUC (bHSI/I‘IGCKOﬁ BCJIIMYUHBI C U3BECTHBIMH JaHHbBIMU

1.8

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PpEUIUTh MPH [OMOIIU
(bu3MYECKUX METOJIOB, UCIOJIb3YSl OIMUCAHUE HCCIIEOBAHUS, BBIICIATDH
IpOBEPSIEMOE MPENINOJIOKEHNEe, OLIEHWBAaTh MPAaBUIBLHOCTh IOPSAIKA

IMPOBEACHUA UCCICA0BAHUSA, ACIATh BbIBOAbL

1.9

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SBICHUM WM
(buznueckux CBOJCTB TeN: dbopmyarpoBaTh poBepsieMble
MPEIOJIOKECHHUS, cobuparb YCTaHOBKY U3 MPEUI0KEHHOTO

O60py,Z[OBaHI/I$[, OIIMCBIBATh X0/ OIIbITa U Q)OpMYJ'II/IpOBaTB BBIBO/JBI

1.10

BBIIIOJIHATE  IIPAMBIC  HU3MCPCHUA C  HCIIOJB30BAHUCM  dHAJIOI'OBBIX
HpI/I60pOB H JaT4uKOB (1)I/I3I/I‘leCKI/IX BCJIMYNH, CPABHUBATHL PE3YJIbTATHL

U3MEPEHUH ¢ y4eTOM 3aJJaHHOM a0COTIOTHOM MOrPeIHOCTH

111

IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKOM BEIUYUHBI OT
JpYrol C HCIOJIb30BAHHEM MPSAMBIX HW3MEPEHMH:  IUIaHMPOBATh
UCCcleIoBaHle, cCOOMpaTh YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIEHys
MPEUIOKEHHOMY — TJIaHy, (DUKCHUPOBAaTh  pe3yibTaThl  MOIYYEHHOM

3aBUCUMOCTH B BHIEC Ta6J'II/II_I )41 Fpa(I)I/IKOB, J€J1aTb BBIBOJABI IIO




pe3yJibTaTaM HCCIeI0BaHus

1.12

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUsl (PU3MUECKUX BEIWYHH: TUIAHUPOBATH
U3MepeHus, coOupaTh  SKCIEPUMEHTAIBHYI0  YCTaHOBKY,  CIEIys

HpeI[JIO)KeHHOI\/JI HWHCTPYKIHH, U BBIYUCIIATH 3HAYCHUC BCIIMYNHBI

1.13

coOmroaTth  IpaBUjla TEXHUKM  Oe30mMacHOCTH Ipu  pabore ¢

1a00PaTOPHBIM 000PYIOBAaHUEM

1.14

XapaKTepU30BaTh MPHHIMIIEI JCHCTBHUS U3YyYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OTMOPOM HA WX OMHCAHMS, UCTIOIb3YS 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHUM UM HEOOXoAMMBbIE (PUIUYECKUE

3aKOHOMEPHOCTU

1.15

pacrio3HaBaTb MPOCTBIC TCXHUYCCKUC yCTpOfICTBa U HU3MCPHUTCIIBHBIC
HpI/I60pI)I Imo CxXeMaM M CXCMATHUYHBIM PHCYHKaM, COCTAaBJIATH CXCMbI
OJICKTPHUYCCKUX HeHeﬁ C noCICa0BaTCIbHBIM n napauiiCIbHbBIM
COCAMHCHUEM DJJIEMCHTOB, pasjindas YCJIOBHBLIC 0003HAaYEHHUSA DJIEMEHTOB

AJIEKTPUYECKUX LENei

1.16

NPUBOJUTh  MpUMEpPhl  (HaXoauTh  HMHGOpPMALMIO O  IpUMeEpax)
MPAKTUYECKOTO WCIOJIb30BaHMS (DU3NYECKUX 3HAHUH B TIOBCEIHEBHOM
JKU3HU JIJ1s1 oOecrieueHrst 0€30MacHOCTH TIPH OOpaIlleHuu ¢ prudopamMu 1
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHS 3I0POBbS W COOJIOJICHUS

HOPM 3KOJIOTHYECKOTO TTIOBEACHUS B OKPYXKAIOIIEH cpeze

1.17

OCYIICCTBJIATH ITIOUCK I/IH(bOpMaHI/II/I (bHSH‘lCCKOFO COACpKKaHNUA B CCTU
I/IHTepHeT, Ha OCHOBE€ HMCIOINXCA 3HaHUH | HYTéM CpaBHCHUSA
JOIIOJIHUTCIIBHBIX  HCTOYHUKOB  BbIACIIATH I/IH(l)OpMaHI/II-O, KOTOpas

SABJIACTCA HpOTHBOpeqHBOﬁ WJIK MOKET OBITh HCI[OCTOBCpHOfI

1.18

HCIIOJIb30BAaTh IIPH BBINOJHCHUHN y‘le6HBIX 3aJaHui HAayYHO-TIOMMYJIAPHYIO
JIATCPATYPY (bHSPI‘-ICCKOFO COACPIKaHus, CIIPABOYHLBIC  MAaTCpPHaAJIbI,
PECYPChI CECTU I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTHUPOBAHHA TCKCTA,

npeoOpazoBanus HHGOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W KPATKHE YCTHBIC COOOIICHWUS,
0000mass wHGOPMAIMI0O U3 HECKOJIbKUX MCTOYHUKOB (PHU3MUECKOro
COJIEp)KaHHsA, B TOM YHCIE MYOIMYHO TMPEACTABIATh PE3YAbTaThl
MPOEKTHON WJIM UCCIIEOBATEIHCKON NEesITeNbHOCTH, MPU STOM TPaMOTHO
UCTIONIb30BAaTh M3YYCHHBIH TOHSATUUHBIA ammapar Kypca (HU3UKH,

COIIPOBOKAATH BBICTYIIJICHUC HpCSCHTaHHGﬁ

1.20

IIpHU BBIIIOJIHCHUN y"IC6HBIX IMPOCKTOB H HCCIIeIOBaHUM (I)I/I3I/I‘-ICCKI/IX




MIPOIIECCOB pacIpesesiAiTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTABJIECHHBIMHU 3aJa4aMU, CJIEJAUTH 32 BBIIIOJHEHUEM IUIAHA ICUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBaTh COOCTBEHHBINM BKJIAJ B
JIEATEITHOCTh TPYIIIIBL, BBICTPanBaTh KOMMYHHUKaTHBHOE

B3alMO/IEICTBHE, IPOSBIISAS TOTOBHOCTh pa3peliaTh KOH(IMKTHI

9 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMue NnpeaAMETHbIC PE3YyJIbTAaThbl 0OCBOCHUA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nmporpaMmbl OCHOBHOT O 001mero 06p33OBaHI/Iﬂ
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HCII0JIb30BAaTh U3YUYCHHBIC ITOHATHA

1.2

pasiinyaTh ABJICHUA 11O OMMHMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PHU3HUECKOE SABJICHHE

1.3

pacrno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpYKaIOIlleM MHUpE, B TOM 4Hclie (pu3nyecKue SBJICHUS B MpHUpoJe, Ipu
9TOM TMEPEeBOIUTH MPAKTUYECKYI0 3ajJady B Yy4eOHYIO, BBIJIEIATh

CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHHIMA

1.4

OTIHMCHIBAaTh U3yUCHHbIE CBOMCTBA TeNl U (pU3MUECKUE SBICHUS, UCIIOIB3YS
¢u3znueckue BEJIMYMHBI, TPH ONUCAHUM TPABUIBHO TPaKTOBATh
(bu3nuecKkuil CMBICT UCHOJIB3YyEMbIX BEITUYHMH, 0003HAYEHHS] U €IUHULIBI
(u3MuecKux BETUYMH, HAXOAUTHb (OPMYIBI, CBSA3BIBAIOIIME JaHHYIO
(u3MuecKyr0 BEIMYMHY C JPYTMMU BEJIWYMHAMH, CTPOUTH Tpaduku

HN3YUYCHHBIX 3aBHCHUMOCTEH (1)I/I3I/ILICCKI/IX BCIINYUH

15

XapaKTCPHU30BaATh CBOIMCTBa TCII, (1)14314%01(1/16 SBJICHUS MW IIPOLCCCHI,
HCIIOJIb3YsL HN3YYCHHBIC 3aKOHBI, npn STOM  JJaBaTb  CJIOBCCHYIO

Q)OpMYHI/IpOBKy 3aKOHa 1 3allMCbIBATb €0 MaTCMAaTUYCCKOC BbIPA)KCHUC

1.6

OOBACHATH (bI/ISI/I‘-IeCKI/IC IIpouccChbl H CBOMCTBaA TCJI, B TOM YHCJIIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTHUPOBAHHOI'O XapaKTCpPa: BBIABIIATDH
IMPUYIUHHO-CJICACTBCHHBIC CBA3U, CTPOUTH oObsicHeHHe u3 2 — 3
JOTHMYCCKUX IIaros € IMOMOIIBIO 2-3 HN3YYCHHBIX CBOMCTBA (l)I/I3I/I"IeCKI/IX

ﬂBJ'IeHHfI, (l)I/ISI/I‘IeCKI/IX 3aKOHAa UJIK 3aKOHOMCPHOCTHU

1.7

pemath pacyeTHbIe 33Ja4M (OMHUpAroIIMecs Ha CUCTeMy u3 2 — 3
ypaBHEHHMI), UCTIONB3YsI 3aKOHBI M (POPMYIIbI, CBS3bIBAIOIINE (pU3nUecKue

BCJIMYMHBI: HAa OCHOBC aHAJIM3a YCIIOBHUA 3aa4d 3allMCbIBATHL KPATKOC




YCJIOBHE, BBISBIIATH HEJOCTAIOIIME WM M30BITOYHBIC JaHHBIE, BHIOMPATH
3aKOHBI ¥ (hOpMYIIbI, HEOOXOAUMBIE JJIsl PELICHHS, IIPOBOAUTH PACcUCThl U
OLICHUBATh PEAIMCTHYHOCTh TMOJYYEHHOTO 3HAYCHHS (PU3MUECKOM

BCIIMYMHBI

1.8

pacno3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO PpEUIUTh IPU I[OMOILU
(U3NYECKUX METOJOB, HCIONB3YS ONHCAHUE HCCICIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAINOJIOKEHHE, OLEHUBATh IIPABUIIBHOCTH IOPSAKA
IIPOBEACHMUS  MCCIENOBAaHUA, JENaTb  BBIBOJABI, HHTEPIPETHUPOBATH

pe3yabTaThl HAOIIOICHHUA U OTIBITOB

1.9

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (U3UYECKUX SBICHUHA WU
(GHU3MUECKUX CBOWCTB TEN: CaMOCTOSITENBHO COOMpATh YCTAaHOBKY W3
n30bITOYHOrO Habopa oOOpyNOBaHUS, ONMUCHIBATH XOJ OIbITA U €ro

pe3ynbTaThl, GOPMYIUPOBATH BBIBOIbI

1.10

MIPOBOJUTH MPU HEOOXOJIUMOCTH CEPHUIO MPSAMBIX U3MEPEHUM, Ompeenss
cCpeqHee 3HAueHUE U3MepseMOol BeIMYMHbI ((OKYCHOE pacCTOsHHE
coOuparomieid JHMH3bI), OOOCHOBBIBATH BBIOOP CHOCOOa U3MEpEHUs

(M3MepUTETHLHOTO MPUOOpPa)
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MPOBOJUTH HCCIEAOBAHHWE 3aBUCUMOCTEM (PU3MUECKHUX BEIWYUH C
WCIOJIb30BAHMEM TPAMBIX HU3MEPEHHWH: IJIaHUPOBATh HCCIIEI0OBAHUE,
CaMOCTOSITEIBHO ~ COOMpaTh YCTaHOBKY, (HUKCHPOBATh pPe3yJIbTaThl
MOJIYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIUMYMH B BHUAE TaOIUIH

Fpa(bI/IKOB, ACJIaTh BBIBOJEI 110 PE3YJIbTaTaM UCCIICIOBAHNA

1.12

IIPOBOAUTHE KOCBCHHBIC H3MCPCHUA (1)I/ISI/II'ICCKI/IX BCJIIMYHMH: IIJIAHUPOBATH
HU3MEPCHH, CO6I/IpaTI> SKCIICPUMCHTAJIbHYIO YCTAHOBKY H BBbIIIOJIHATH
HU3MEPCHUS, CICOYA Hpe,I[JIO)I(CHHOI;'I HHCTPYKIHWHU, BBIYHUCIIATL 3HAYCHUC
BCJIMYMHBI W QaAHAJIM3UPOBATH TIOJYYCHHBIC PE3YJIIbTATBI C y‘IéTOM

3aJaHHOM MOTpCHIHOCTH I/ISMepeHI/Iﬁ

1.13

(¢{0) 6J'IIO,Z[aTL IIpaBuJia TCXHUKH 0€e30IacHOCTH pu pa60Te C

1a00paTOPHBIM 000PYIOBAaHUEM

1.14

pa3in4aTb OCHOBHBIC IIPU3HAKU HN3YUCHHBIX (I)I/ISI/ILIGCKI/IX MOJIETICHi:
MaTcepHraJibHad TOYKa, a0COJIFOTHO TBépI[OG TECJIO0, TOYEYHBIM HCTOYHHUK
CBCT4a, JIy4, TOHKas JIMH3a, IUIAHCTapHas MOJCJIb aTOMa, HYKIIOHHAad

MOJCIJIb aTOMHOTO SJpa

1.15

XapaKTCprU30BaTh IMPUHIMIIBI JIeNCTBUA HU3YYCHHBIX  IIpH 60p0B n

TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOﬁ Ha UX OIHUCaHUs, UCIIOJIb3Yyd 3HAHUA O




CBOMCTBaX (M3MYECKUX SBIEHHA ¥ HeoOXoaumble  (hU3NYECKue

3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXEMBl U CXEMAaTUYHbIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB
OpU PpELIEHUH Y4EOHO-NIPaKTUUYECKUX 3aJad, ONTHYECKHE CXEMbl IS

HOCTPOEHHUS N300paKeHUH B IJIOCKOM 3€pKajie U COOMparoLel JIMH3e

1.17

NPUBOJUTH  TpuUMepsl  (HaxoauTh HHOpMAIMIO O  TpUMepax)
IIPAKTUYECKOTO HCHOJIb30BAaHUS (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU
KU3HU A7 o0ecrieueHus: 6e30MacHOCTH MpU 00palleHny ¢ npubopamu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHHUs 370pOBbsi U COONIIOIEHUS

HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKpYKatolllel cpene

1.18

OCYILIECTBIISITh NMOUCK HMH(OpPMAIMU (PU3NYECKOTO COJCPKAHUS B CETU
WHuTepHeT, caMoCTOATENBHO (OPMYIHPYS MOUCKOBBIM 3ampoc, HAXOIUTh
MyTU OTIpeAeNIeHUs] JOCTOBEPHOCTH MOJIy4eHHOM MH(POpPMAIlUU Ha OCHOBE

HUMCIOITUXCA 3HAHUH U JOITOJTHUTEIBHBIX HCTOYHUKOB

1.19

WCIOJIb30BATh MPH BBINOJHEHUH YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISPHYIO
auTepaTypy  (GU3MYECKOTO COJEepXKaHUsS, CIPaBOYHbIE MaTepuabl,
pecypcebl cetn IHTEepHET; BiaeTh NpUEMaMy KOHCIIEKTUPOBAHUS TEKCTa,

npeoOpa3oBanus HHGOPMALIUK U3 OJJTHOW 3HAKOBOM CHCTEMBI B JAPYTYIO

1.20

co37aBaThb COOCTBEHHbIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOPMAIMKM M3 HECKOJIbKMX HCTOYHHKOB (PU3UYECKOrO COAEP KAHMUS,
nyOJIIMYHO MPECTABIATh PE3YIbTaThl IPOESKTHOM UK UCCIIEOBATENbCKOM
NEeSTeNbHOCTH, TPU ATOM TPaMOTHO  HCIIOJIb30BAaTh  W3YUEHHBIH
HNOHSITUMHBIN anmapatr u3ydaeMoro pasjena (U3UKH U CONPOBOXKAATH
BBICTYIUIEHUE TIpe3eHTalueld C Yy4eToM OCOOCHHOCTEH ayAuTOpUu

CBCPCTHHUKOB
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IIpU  BbIIIOJIHCHUHU y‘IC6HbIX IIPOCKTOB H I/ICCJ'IGI[OBaHI/Iﬁ (I)I/ISI/I‘ISCKI/IX
IMpoHeCCOB pacClpCaCIIATb 0053aHHOCTH B Ipynmne B COOTBETCTBUU C
IIOCTABJICHHBIMHU 3aJadaMM, CJIICIUTH 3a BBIIIOJHCHHCM IIJIaHa JIeUCTBUM U
KOPpPCKTUPOBATHL €I0, AaACKBATHO OLCHHUBATH COOCTBEHHBIH BKJIaad B
ACATCIbHOCTDb T'pYIIIIbL, BBICTPAUBATH KOMMYHUKAaTHBHOC

BSaHMOﬂeﬁCTBHC, MMPOSBJIAA TOTOBHOCTD pa3pCliaTh KOH(I)J'II/IKTBI




INPOBEPAEMBIE QJIEMEHTBI COAEPKAHUA

7 KIIACC

Kon Kon

HpOBepﬂeMbIe 3JIEMEHTHBI COACP/RKaAHUA
pa3jaeja 3JEMEHTA

®U3UKA U EE POJIb B [IO3HAHUU OKPYXKAIOIIEI'O MHPA

®uszuka — Hayka O npuponxe. SIBiueHMs TPUPOIBL.
11 dusngeckne SIBIICHUA: MeXaHW4ecKue, TEIUIOBEIE,

QJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBLIC

duznyeckue BeTUUMHBL. V3MepeHne pu3nyecKux BEIUYMH.
1.2 ®usnueckue  MpUOOPHI. [lorpemHOCTE  M3MEPEHMIA.

MexnyHapoaHas CUCTEMA €TUHUIL

EcTecTBeHHOHAyYHBIM ~ METOJ  TO3HAHWS:  HAOIIOJCHUE,
MOCTAaHOBKAa HAy4YHOTO BOMNPOCA, BBIABMKEHUE THUIOTES,
OKCIIEPUMEHT IO  TPOBEpPKE  THUMOTE3, OObSICHEHHE

HaAOJIFOIAEMOTO SIBJICHUS

14 Onucanne PU3NIECKUX SBICHUN C TIOMOIIHI0 MOEIIEH

[IpakTrueckue pabOTHI:

#H##Par###lI3MepeHne pacCTOSAHUN.

15 ###Par###113mepenne o0bEMa )KUAKOCTH B TBEPJIOTO Tea.
#H#Par##H#OnpenesieHre pa3MepoB MaJIbIX TeJl.
#H##PartH#113mepenue TeMIIEPATypPbl npu TTOMOIITA

KUAKOCTHOI'O TEPMOMETPA U JAaTUHKA TEMIICPATYPBI

INEPBOHAYAJIBHBIE CBEJEHM O CTPOEHUU BEIIIECTBA

###Par###(CTpoeHre BellecTBa: aTOMbl M MOJIEKYJbI, HX
2.1 pasmepbl. ONBITHIL, JOKA3bIBAIOIIME JUCKPETHOE CTPOCHHUE

BCIICCTBA

#H##Par### ]| Bmkenne dactul, BemniectBa. CBs3b CKOPOCTH
2 2.2 JIBW)KEHUS  YacTUL C  TeMmIeparypod.  bpoyHoBckoe

nBkeHue, Mddy3us

23 BzauMopelicTBue 4acTHUI] BEIIECTBA: MMPUTKCHUEC U
OTTAaJIKUBAHHUEC

24 HiPar##H ArperaTHple  COCTOSIHUSL BELIECTBA: CTPOEHHUE
ra3oB, JKUAKOCTEH W TBEPIABIX (KPUCTAIIMYECKUX) TEIl.




B3anmocBs3p  MEXIQy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperatHbIX COCTOSIHUAX M HMX AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIbI

2.6

[IpakTuueckue paboThI:

###Par###0Onenka auamMeTpa atomMa METOJIOM psAIoB (C
UCII0JIb30BaHueEM (oTorpaduii).

HEHPar#H##OnbI T 110 HAOJIIOIEHUIO TEIUIOBOTO PAaCIIMPEHUS
ra3oB.

HHPar##H#H#OnbITBl 10 OOHAPY)KEHUIO  JEHCTBHUA  CHUJI

MOJIEKYJISIPHOTO MPUTSKEHUS

JABMKEHUE

1 B3AUMOJIEMCTBHUE TEJI

3.1

Mexanndeckoe IBUXKEHHE. PaBHOMEpPHOE U HEPAaBHOMEPHOE

JIBIDKEHIE

3.2

Hi#HPar###CropocCTb. Cpennsisa CKOpPOCTh npu
HEpPaBHOMEPHOM JBWKEHUHU. Pacu€T mnyru u BpeMmMeHH

JBHXCHUSA

3.3

SlBnenne uHepHuu. 3aKOH MHEpUUU. B3anMogaencTBue Tel
KaK MpUYMHA U3MEHEHHS CKOPOCTH ABWXKEHHUsS Ten. Macca

KaK Mepa MHEpTHOCTH Teja

3.4

#HHPar### InotHocte  BemrectBa. CBA3b  IUIOTHOCTH C

KOJMYCCTBOM MOJICKYJ B €AWMHUIIC o0BeMa B€HOICCTBA

3.5

Cua xax XapaKTCpUCTUKa BSaHMOHCﬁCTBHH TCHI

3.6

Cuna ynpyroctu u 3akoH ['yka. HM3mepenue cuibl ¢

IMOMOIIbIO TUHAMOMCETpPA

3.7

#H#HHPar### SIBnenne TaroreHus M cwia Tsokectu. Cua

TSKCCTH Ha JPYT'UX IJIaHETaX. Bec Tena. HeBecoMocTh

3.8

Cuna tpenus. TpeHue CKoIbKeHUs U TpeHue nokos. TpeHue

B IIpUPOAC U TCXHUKE

3.9

###Par###(CnoxeHe  CWJI, HANpaBJI€HHBIX 1O  OJHOMN

npsMoi. PaBHoaelCTBYIOIIAs CHII

3.10

[IpakTuyeckue paboThI:
Omnpenenenne CKOPOCTH PAaBHOMEPHOTO JIBMKEHMS (LIapuKa

B JKMJKOCTHU, MOJZCIIU ISJICKTPUUCCKOTO ABTOMOOMJISI U TakK




nanee). OrmnpezneneHne CpeaHEl CKOPOCTH  CKOJBXKEHUS
Opycka WM IIapuKa IO  HAKIOHHOM  IJIOCKOCTH.
Ompenenenue  TIOTHOCTH  TBEpAoOro  Tema.  ONbITHI,
JIEMOHCTPUPYIOIIUE 3aBHCUMOCTh pacCTsHKEHWUSI
(meopmanuu) MPYKUHBI OT TPUIOKEHHOU CHIIBI. OIIBITHI,
JEMOHCTPHUPYIOIIHE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIbKCHHSI

OT BEca TeJla U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

dusnyeckue SABJICHUS B npupoac: nmpuMepnl IBMIKCHHUA C

3.11 Pa3JIMYHBIMU CKOPOCTSIMU B JKMBOW M HEXHUBOU IIPUPOAE,
JICWiCTBHE CUJIBI TPEHHUS B TIPUPO/IE U TEXHHUKE
3.12 TexHuyeckue ycTpoiicTBa: IMHAMOMETP, MOAMIUITHUKN

JIABJIEHME TBEP/BIX TEJ, )KUJIKOCTEH 1 TA30B

Hasnerne tBEpmoro Tema. CrmocoObl  yYMEHBIIEHUS U

4+ YBEJTMYCHHUS JTaBIICHUS
45 JlaBnenne rasza. 3aBHCHMOCTH JaBIICHHS Ta3a OT 00BEMa,
' TEeMIIepaTypbl
P [lepemaua maBiaeHUS TBEPABIMH TEJIaMH, KHUIAKOCTSIMHU U
' raszamu. 3akoH Ilackams. [THeBMaTHYeCKHE MaIIIHHEI
3aBUCUMOCTh  JaBJCHHUS  JKUJKOCTH  OT  TJIyOWHBI.
4.4 ['mapocratuueckuii  mapagokc. CooOmarommecss COCY/IbI.
['mapaBIuyecKue MeXaHU3MBI
AtMochepa 3emmm u atmocdepHoe naBieHue. [IpuduHbI
A5 CYIIECTBOBAHUS BO3AYIIHOW 000y09kyd  3emim. OmbIT
' Toppuyemnu. 3aBUCHUMOCTh aTMOC(EPHOrO JaBICHHUS OT
BBICOTHI HaJ YPOBHEM MODSI
46 M3mepenne armochepHoro mamienus. [Ipubopwsr st
' HU3MEPEHHS aTMOC(EpPHOTO JaBIICHUS
47 JleiicTBHE XUIKOCTU W ra3a Ha MOTPY)KCHHOE B HHUX TEIO.
' BriTankuBaroras (apxuMeioBa) cuiia. 3akoH ApxumMesa
4.8 [InaBanue ten. Bo3gyxomnnaBanue
[IpakTuueckue paboTHI:
49 HccnenoBanre 3aBUCHMOCTH Beca Tella B BOJC OT 00BbEMa

HOl"p}I)KéHHOI‘/’I B JXKHAKOCTb YaCTH TCJa. Onpez[eneHI/Ie

BBITAJIKUBAIOIIIEN CHIIBI, JIEACTBYIOLIEN Ha TeJo,




NOTPY>KCHHOE B JKHMJAKOCThb. [IpoBepka HE3aBUCHUMOCTHU
BBITAJIKUBAIOLIEH CUJIbL, ACHUCTBYIOIIEH HA TEIO B )KUAKOCTH,
OoT Macchl Tena. OMbITh, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTH
BBITAJIKUBAIOLIEH CUJIBL, ACHCTBYIOIIECH HA TEIO B )KUAKOCTH,
OT 00BbEMa TOTPYKEHHOW B KUAKOCTh YacTH Tela M OT

MJIOTHOCTU JKUAKOCTH. KOHCTpyMpoBaHue apeomeTpa WU

KOHCTPYUPOBAHUE JOJIKU u ornpezeseHue ec
rPY3010ILEMHOCTH
410 ®dusndeckue ABJICHUS B MPUPOJIE: BIUSHUE aTMOC(HEPHOTO
' JABJICHUS HA )KHUBOM OpPraHu3M, TIaBaHUE PhIO
TexHuyeckne  ycTpoOWCTBa:  COOOINAIONIMECS  COCYIIBI,
411 YCTPOMCTBO  BOJONPOBOJA,  TIHAPABIMYECKUNA  TMpecc,

MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBON Hacoc,

apeomerp

PABOTA, MOIIIHOCTD, SHEPI'UA

5.1 Mexanudeckas pabora
5.2 MexaHnueckass MOIIIHOCTh
- [TpocThie MeXaHU3MBI: pbluar, OJ0K, HAKJIOHHAs! MJIOCKOCTb.
' [IpaBuiio paBHOBECHS pbhlyara
54 [IpumeneHne mpaBuiia paBHOBECHS pblyara K OJIoKy
«3onoTtoe mpaBwiio» MexaHuku. KosdduuueHnt mnonesnoro
55 JeHCcTBUsSI MeXaHu3MoOB. [IpocTeie MeXaHW3MBI B OBITY U
TEXHUKE
5.6 [ToTeHmanbHas SHEPTrUM TeJa, MOAHATOTO Hall 3eMIICH
5.7 Kunernyeckast sHeprus
- [lonnas MexaHuyeckass »dSHEprusl. 3aKOH M3MEHEHUs U
' COXPaHEHUS MEXaHUYECKOU SHEpruu
[IpakTuueckue paboThI:
###HPar###Onpenenenne  paboTbl  CUJIBI  TPEHUS  TIpU
£ g pPaBHOMEpPHOM  JIBIDKEHHUU Tella [0 TOPU30HTAIBHOMN
' noBepxHocTu. MccnenoBanue yclioBHil paBHOBECHS pbluara.
W3mepenune KIIJ[ HaknonHo# 1uiockocTu. M3ydyeHne 3akoHa
COXPaHEHHUS MEXaHUUYECKOH PHEePTUU
5.10 duznyecKue sIBICHUS B IPUPO/IE: PhIYard B TEJIe YeIOBEKa




TexHuyeckue  yCTpOWCTBA:  pblyar, MOJBHXKHBIA U

5.11 HEMOJIBIKHBIM  OJIOKM, HAKJIOHHAsl IUIOCKOCTh, IPOCThIE
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 3J1eMEHTbI COAEPKAHUSA
pazaena 3JIeMeHTAa
TETTJIOBBIE ABJIEHUA
OcCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETHUECKOW TEOpUH
6.1 cTpoeHusl BeulecTBa. Macca U pasmepbl MoJieKysl. OIBITHI,
' TTOATBEPK TAFOIIHE OCHOBHBIE TTOJIOYKCHHUSI
MOJIEKYJIIPHOKHHETHIECKOHN TeOpUun
6.2 Mogenu TBEPIOTO, XUAKOTO M Ta3000pa3HOTO COCTOSIHUMA
' BemecTBa. Kpucrammmaeckue u amopdHbie Tena
63 OObsicHEHHE CBOWMCTB Ta30B, KUJIKOCTEH M TBEPABIX TEJ Ha
' OCHOBE TOJIOKEHUH MOJIEKYJISIPHOKMHETUYECKON TEOPUH
6.4 CmaunBaHUe U KalWUISIPHBIC SIBJICHUS
6.5 TennoBoe pacmMpeHue U cKaTue
6 56 Temneparypa. CBs3b  Temmeparypbl CO  CKOPOCTBIO
' TEIUIOBOTO JIBUKEHUS YACTHIL
67 Bayrpennsis sHeprus. CrnocoObl M3MEHEHHs] BHYTPECHHEH
' SHEPTruu: TeIionepeaaya u copepuieHre padboThl
68 Bugpr Teronepemaun:  TEIUIONPOBOJHOCTb, KOHBEKIIHA,
. U3JIy4YeHUe
6.9 KonuuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTD BEIlIeCTBa
TemmooOMeH W TEmIOBOE  paBHOBECHE.  YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u oOTBepJeBaHUE KPUCTAITUYECKHX BEIIECTB.
. VYaenpHas TETIOTA MJIaBJICHUS
612 [TapoobOpazoBanue u kxonneHcanus. Mcmapenuwe. Kumenue.

Y aenpHas TCIIOTa Hapoo6pa30BaHH;{. 3aBUCHUMOCTD




TCMIICPATYpPhbl KUTICHHUA OT aTMOC(i)epHOI‘O JaBJICHHUA

6.13 Bnaxxnocts Bo3yxa
6.14 OHeprus TOIIMBa. Y IeNIbHAsl TEIIOTa CrOPaHUs
[punnuns! padots! TemnoBbix asurareneil KI1JI remnoBoro
6.15 aBurarens. TenaoBble ABUTATENW W 3alUTA OKPYXKAOIIECH
cpenpl
3aKOH COXpaHEHUs U MPEBPALICHMS] SHEPIUU B TEIIOBBIX
6.16
nporeccax
[IpakTuueckue paboThI:
HHPar#H##OnbITEL 10  OOHAPYXKEHUIO0  JCUCTBHS  CHUJ
MOJIEKYJIIPHOTO MPUTSKEHHUS.
HHPar#H##0nbITBl TO0  BBIpAIIMBaHUIO  KPUCTAJIOB
ITOBAPEHHOM COJIM WM caxapa.
HAHPar#H##OnbITel 0 HAOMIOAEHUIO TEIJIOBOTO PACIIMpPEHUs
ra3oB, JKUJKOCTEH U TBEPJIBIX Tell.
###Par###Onpenenenre AaBICHUS BO3JyXa B OaJlslIoHE
IIITPULIA.
#HH#HPar##H#ONbBITHI, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTD
JIABJIEHUs] BO3/yXa OT €ro o0beMa M HarpeBaHus WIN
OXJIQXKICHHUS.
6.17 ###Par###IpoBepka THUNOTE3bl JMHEHHOW 3aBUCHMOCTH

JUIMHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPUUYECKOI TpyOKe OT
TeMIepaTyphl.

#i#HtPar#Ht#HaOnonenue M3MEHEHUs BHYTPEHHEH JHEpPruu
TeNa B pe3yNbTaTe Teryionepeaayu 1 paboThl BHEITHUX CHIL
###Par###lIccnienoBanne  SABJICHWS — TEIUIOOOMEHA  MpHU
CMEIIMBAHUH XOJIOJHOM U TOpsiueld BOIBI.
###Par###Onpenenenue KOJIMYECTBA TEIJIOTHI,
MOJMYYEHHOTO BOJOW TpU TEIIIOOOMEHE C HarpeTbhiM
METAITUYECKUM IIUITUHAPOM.

###Par##H#OnpenencHue yIENbHON TEIUIOEMKOCTH
BEIIECTBA.

###Par###1ccnenoBanue npoiecca UCIIapeHNUs.




#HH##Par###Onpenenenue OTHOCHUTEJIbHOM BJIAYKHOCTH
BO3/IyXa.
###Par####Onpenenenne  yACJIbHOM TEIUIOTHl  IJIABJICHUS

JbpJa.

®usnyeckue  SBICHUS B IPUPOJAE:  IMOBEPXHOCTHOE

HAaTAXKCHUC W KAIIMJIJIAPHBIC ABJICHUS B IIPUPOAC, KPHUCTAJIIBI

°18 B mpupojse, uznydeHue CoiHIA, 3aMep3aHHE BOJIOCMOB,
MOpcKHe Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHeTa.
Texanueckue YCTpOMCTBA: KaluJUIsApBL, IIPUMEPBHI
WCIIOJIb30BAHUSA  KPHUCTAJIOB, JKUJIKOCTHBIH TEPMOMETP,
6.19 JATYUK TeMIIepaTypbl, TEPMOC, CUCTEMa OTOILJICHUSI JOMOB,
TUTPOMETPHI, TICHXPOMETpP, IMapoBas TypOWHA, IBUTaTENb
BHYTPEHHETO CTOPAHUSI.
DJIEKTPUYECKUE 1 MATHUTHBIE SABJIEHUSA
7.1 DnekTpusanus Teil. J[Ba poa 31eKTpUUeCKUX 3apsaa0B
BzaumonelictBue  3apsbkeHHBIX — Teln.  3akoH  Kyrnona
7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsOKCHHBIX TET OT
BEJIMYUHBI 3aPsI0B U PACCTOSIHUS MEXK Y TeJIaMH )
DnekTpuueckoe Tmosie. HanpsyKEHHOCTh  3IIEKTPUYECKOTO
7.3 nos. [IpuHIUIT Cymeprio3uIuy JIeKTPUYECKUX Toyie (Ha
KayeCTBEHHOM YpPOBHE)
Hocutenu  snekTpuueckux  3apsaoB.  DJEMEHTapHbINA
7.4 anekTpuueckuid 3apsa. Crpoenuwe atoma. I[IpoBoaHuku u
TUDIIEKTPUKA
7.5 3aKOH COXpaHEHHUS ANEKTPUUIECKOTO 3apsiaa
- DneKTpudecKuit TOK. YcnoBus CYIIIECTBOBAHMUSI
. ANEKTPUYECKOT0 TOKa. MICTOUHHMKH MOCTOSIHHOTO TOKa
. JIecTBUS DJEKTPUUYECKOTO TOKa (TEMJIOBOE, XUMHUECKOE,
. MarHUTHOE). DJIEKTPUUECKUN TOK B KHUAKOCTAX U Ta3ax
. Onekrpuueckas  uenb. Cuna  Toka.  DJIEKTpUUECKOE
. HanpsHKeHHe
7.9 ComnpoTuBieHUE MPOBOAHHUKA. YJIEIbHOE CONPOTHBIICHUE




BCIICCTBA

7.10 3axon Oma /1151 yyacTka 1ernu

[TocnenoBarensHoe u napajijiesibHoe COe/IMHEHUE
7.11

MIPOBOTHUKOB

PabGoTa 1 MOIIHOCTD IEKTPUUECKOTO TOKA. 3akoH J[koyist —
7.12

Jlenna
213 DNEKTPUYECKUEe 1eNu ¢ TOTPEOUTENH  AICKTPUYECKOM

sHepruu B ObITy. KopoTkoe 3ambikaHme

ITocrosiHHble  MarHuTBHL.  B3auMOJENCTBHE  MOCTOSTHHBIX
7.14

MarHuToB

MarunuTtHoe 1osie. MarHutHoe 1oJie 3eMJId U €ro 3HaYeHHe
7.15

JUTS J)KU3HU Ha 3emie

6 OneiT Opcrena. MarHWTHOE IOJIE 3IEKTPUYECKOTO TOKA.

7.1

[IpuMeHnenue >MEeKTPOMAarHUTOB B TEXHUKE

JlelicTBM€ MarHMTHOTO TOJSi HA MPOBOJHHUK C TOKOM.

ONeKTpoABUTaTENb MOCTOSAHHOIO ToKa. lcnone3oBaHue
7.17

3JIEKTPOJIBUTATEIEl B TEXHUYECKUX YCTPOWCTBAX M HaA

TPaHCIIOPTE

Onbitel Dapanest. SIBaeHUE HNEKTPOMArHUTHOW WHIYKIWU.
7.18

[IpaBuiio Jlenua

OnekrporeHeparop. CrnocoObl TMOTYYCHHS DIISKTPHUYCCKON
7.19 SHEPTHH. DJIEKTPOCTAHIIUN Ha BO30OHOBIIIEMBIX HCTOYHUKAX

SHEpruu

[IpakTuueckue paboTHI:

OnpITHl 0 HAOTIOACHUIO ANEKTPU3ALMU TEN WHIAYKIHUEH U

IIPU CONPUKOCHOBEHMH.

UccnenoBanne  feWCTBUA — DIEKTPUYECKOTO  MOJS  Ha
7.20 IIPOBOJHMKH U TUDIIEKTPUKU.

Cbopka u mpoBepka pabOThl dBJIEKTPUUECKOM  LIEMH
IIOCTOSIHHOTO TOKa.
W3mepenue u perylImpoBaHue CUIIbI TOKA.

W3mepenue u peryaupoBaHye HaNpsHKEHUS.




UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO Yepe3
pEe3UCTOp, OT COMPOTHUBJICHUS PE3UCTOpPA U HAMPSDKEHUS Ha
pe3ucrope.

OMBITHI, TEMOHCTPHUPYIOUIUE 3aBUCUMOCTD JJIECKTPUUECKOTO
CONIPOTUBIICHUSI TIPOBOJHUKA OT €ro JUIMHBI, IJIOMIAIH
MOTIEPEYHOT0 CEYCHUS U MaTepuaa.

[IpoBepka  mpaBwia  CIOKEHHS  HaNpsOKEHUW — MPHU
MOCIIEIOBATEIbHOM ~ COCIMHEHHUH  JIBYyX  PE3UCTOPOB.
[IpoBepka mpaBuia sl CHIBI TOKAa MPHU MapalIeIbHOM
COEIMHEHUU Pe3UCTOPOB. Omnpenenenue paboThI
JJIEKTPUUYECKOTO  TOKa,  HWAYIIETO  4Yepe3  PE3UCTOp.
OnpeneneHue MOIIIHOCTH ANEKTPUUIECKOTO TOKa,
BBIJIETIsIEMO Ha pesuctope. HMccienoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIETO Yepe3 JIAMIOYKY, OT HalpshDKEHHUs Ha
Her. Omnpenenenne KIIJ[ narpeBarena. MccnenoBanue
MarHuTHOTO  B3aMMOJIEUCTBHSI ~ MOCTOSIHHBIX ~ MarHUTOB.
W3ydyeHrne MarHuTHOTO TMOJISt TIOCTOSIHHBIX MarHuTOB MPH UX
oO0beMHEHNMM W pa3feneHuu. lccnemoBanwe nmencTBUA
JNEKTPUYECKOTO TOKAa Ha MAarHUTHYIO CTpenky. OTmbITHI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIbI B3aUMOJCHCTBUS
KaTyIIKU C TOKOM W MarHuTta OoT CHJIbl TOKAa U HalpaBJICHUS
TOKa B Karyiike. V3yueHue neiicTBUS MarHUTHOTO MOJIS Ha
pOBOAHUK ¢ TOKOM. KoHCcTpyHnpoBanue u nsydenue paboTbl
anektpoasurarens. Usmepenue KII/ snexrpoaBurarensHoit
ycTaHOBKM.  ONBITBI 1O HCCIENOBAHUIO  SIBJICHUSA
ANIEKTPOMArHUTHOM MHIYKIIMU: HCCIEIOBaHUE H3MEHEHUI

3HAYCHHUA U HAIIPABJICHUA NHAYKIITUOHHOT'O TOKa

dusnyeckue SIBICHUS B MMpHUPOJAC: IICKTPUICCKUC ABJICHUS B

aTMocq)epe, QJICKTPHUYCCTBO JKUBBIX OPTraHU3MOB, MAarHUTHOC

7.21
noJjie 3eMiH, JIpeid MoyocoB, poslb MArHUTHOTO TOJS IS
YKU3HHU Ha 3eMiie, TIOJISIPHOE CUSHUE
TexHudeckne  ycTpOWCTBAa:  DJIEKTPOCKOI,  aMIEpPMETD,
7.22

BOJIbTMETpP, PCOCTAT, CUCTUHK BHCKTqueCKOﬁ OHEPIrum,




3JIEKTPOOCBETUTEIILHBIE pubopHI, HarpeBaTeIbHEIE
AIIEKTPOIIPUOOPHI (mpumepsl), UIEKTPUYECKUE
MpECaAOXPAHUTCIIN, 9JICKTPOMArHurT, QJICKTPOABHUIATCIIb

IMOCTOAHHOI'O TOKA, TCHEPATOP MMOCTOAHHOI'O TOKa

9 KJIACC
Kon Kon
[IpoBepsieMbIe AIIEMEHTHI COIePIKAHSI
paznena JIIEMEHTa
MEXAHUWYECKUE SBJIEHU A

Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cuctema

81 oTcyeTa

8.2 OTHOCHUTEIBFHOCTE MEXAHNYECKOTO IBIKEHUS

8.3 PaBHOMEpHOE NPsIMOTIMHEHHOE IBIKEHHE
###Par##HepaBHOMEpHOE  TIPSIMOJIMHEWHOE  JIBIDKEHUE.

8.4 Cpennsiss ¥ MTHOBEHHAs1 CKOPOCTh TeJjla TPH HEPaBHOMEPHOM
JBUKEHUU

8.5 Yckopenune. PaBHOYCKOpEHHOE TTPSIMOJIMHEHOE IBWKCHUE

8.6 #H##Par###CBo0O0 1HOE anenne. OneiTe! [ ammies
#H##Par#H#PaBHOMEpHOE  JIBIOKEHHME TIO  OKPYKHOCTH.

8.7 [leppon m wdyactora oOpamieHus. JluHeliHas W yrjoBas

8 ckopoctu. LlenTpocTpemMuTenbHOe YyCKOPEHUE

8.8 [Tepsrrit 3akon HproTOHA

8.9 Bropoii 3akon HetoToHa

8.10 Tpertwuii 3akon HetoToHa

8.11 HHPar#H#] [puHIUN Cynepno3uIuy CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka
H##Parf##(Cuila TpeHHUs: cuila TPEHUS CKOJIBXEHHSA, CHIa

813 TPEeHHUsI TIOKOS, IPYTHe BUIbI TPEHUS

814 ###Parf###Cuila TSYKECTH M 3aKOH BCEMHMPHOTO TATOTEHUSL.

. YckopeHue cBOOOIHOTO MaeHUsS
815 Jsuxenne mnaner Bokpyr Comnna. IlepBas xocmuueckas
. ckopocTh. HeBecoMOCTb U meperpy3ku




PaBHOBecue MmarepuanbHONH TOYKH. AOCOJIOTHO TBEPAOE

8.16
TEJIO0
8.17 HiHtPar#H##PaBHOBecHEe TBEPIOIO TeNA C 3aKPEIJICHHON OCBHIO
' BpaieHusi. MoMeHt cuiibl. LIeHTp TshxecTn
8.18 HNmnynsc tena. 3menenue umnynsca. Mmiynbsce cumsl
8.19 3aKOH COXPAHCHUS UMITYIIbCa
8.20 HiHPar#Ht#PeakTHBHOE JIBIDKCHUC
8.21 Mexanudeckasi paboTa U MOIIIHOCTb
8.9 Pabota cun tsoxkectu, ynpyroctu, TpeHusi. CBsi3b SHEPTHH U
. padoThI
823 [loTenumansHas SHeprus  Tena, MOJTHATOTO HaJl
' ITOBEPXHOCTHIO 3EMIIH
8.24 [ToTennmanpHas 3Heprus ckaToi Mpy>KUHbI
8.95 #H#H#P art#KuneTnaeckas SHEPTHSL. Teopema 0
' KMHETUYECKON SHEPrun
8.26 #H##Par###3aKkoH cOXpaHEHHUST MEXaHUYECKOUW SHEPTun
[IpakTrueckue pabOTHI:
Onpenenenne cpeaHel CKOPOCTH CKOJIBXKEHUS OpycKa WiIu
JBUKEHUS IIapuKa 10 HAaKJIOHHOM IiockocTi. OnpeneneHue
YCKOpEHUsl Tejla MpU PABHOYCKOPEHHOM JIBIKEHUHM TI0
HAKJIOHHOM TUIOCKOCTH.
HccrnenoBanne 3aBUCUMOCTH IyTH OT BpEMEHH IpHU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THMOTE3bl: €CIU TOpU  PABHOYCKOPEHHOM
807 JIBUKEHUM 0O€3 HadaJbHOW CKOPOCTH MYTH OTHOCATCA Kak

Pl HEUCTHBIX YMCEJd, TO COOTBETCTBYIOUIME MPOMEXKYTKU
BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHIIBI TPEHUS CKOJIBXKEHUS OT
CHJIBI HOpMaJbHOTO J1aBieHus. Onpenenenue ko3dpuimenra
TPEHMsI CKOJIbkeHUs. OmnpeneneHue XKECTKOCTU MPYKHUHBI.
Omnpenenenue pabOThl CHUJIBI TPEHUS NPU PaBHOMEPHOM
JBUKEHUM Tela 10 TOPU3OHTAIBHOW  IOBEPXHOCTH.
Omnpenenenue paboThl CUIIBI YIPYTOCTH IPU MOABEME Ipy3a

C UCIIOJIB30BAHHUEM HCTIOABMKHOT'O M IIOABUXKHOI'O OJIOKOB




dusnyeckre SIBICHUS B npupoac: HNpHUIUWBBI W OTIIMBBEI,

8.28 nBwkeHue IiaHeT CoJIHEYHOM  CUCTEMBI, pEaKTHUBHOE
JIBUKEHHE KUBBIX OPraHU3MOB
8.9 Texnnueckue YCTpOMCTBA: CIIUJIOMETD, JIaTYUKU

IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHMS, PAKEThI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

KonebarenbHoe aBmxeHue. OCHOBHBIE XapaKTEPUCTHKU

91 KOJIeOaHM: TIEPHUO/I, YaCTOTa, AMILTUTY/Ia
9.9 MareMatnueckuii U NpYyKUHHbIA MasaTHUKU. [IpeBpamienne
' SHEPTHH TMPHU KOJIeOaTeTHHOM JBIKEHUN
03 3aryxatomue  KkosneOaHus. BbIHyXJIeHHble — KosieOaHUS.
' Pe3onanc
Mexanudeckne BOJHBL. CBOICTBA MEXaHWYECKHX BOJIH.
04 [IpogonsHbIE W TIOMEpEeYHbIE BOJHBL J[TMHA BOJHBI H
' CKOPOCTh €€ pacrpoCTpaHeHHs. MexaHW4ecKre BOJIHBI B
TBEPJIOM TeJIe, CEHCMUYECKNE BOJTHBI
9.5 3ByK. ['pomMKOCTB U BbICOTa 3ByKa. OTpa’keHHE 3BYKa
9.6 NHuppa3Byk U yabTpa3ByK
[IpakTrueckue pabOTHI:
Onpenenenue YaCTOTEI Hu rnepuojia KoJieOaHuii
MaTeMaTHYeCKOTO MasiTHUKA.
Omnpenenenre 4acTOThl M Mepruoja KoJeOaHui MpyKHMHHOTO
MasiTHUKA
97 Hccnenosanue 3aBUCHUMOCTHU nepuoga  KoseOaHUM
' MOJIBEIEHHOT0O K HHUTH TIpy3a OT JUIMHBI  HUTH.
UccnenoBanue 3aBUCHUMOCTHU nepuoga  KoseOaHUM
OpY)KMHHOTO MasTHUKa OT Maccel rpy3a. llpoBepka
HE3aBHCUMOCTH TEpHOJIa KoJIeOaHU Tpy3a, MOJBEIIEHHOTO
K HUTH, OT MacChl Ipy3a U KECTKOCTH NMPYX UHBL. M3mepenue
yCKOpeHUs: CBOOOHOTO MaICHUS
®usnyeckue SBJICHUS B NPUPOJE: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMHU,  3€MJIETPSICEHHE,  CEHCMUYECKHe  BOJIHBI,
I[yHaMH, 3XO
9.9 TexHuueckue  yCTpOMCTBa:  3XOJIOT,  HMCHOJb30BaHUE




YIIbTPa3ByKa B OBITY U TEXHUKE
DJIEKTPOMATHUTHOE T1OJIE 1 DJIEKTPOMAT'HUTHBIE BOJIHBI
101 ONEKTPOMArHUTHOE  IOJIe.  DJIEKTPOMAarHUTHHIE  BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [Ilkana 371€KTPOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas —rnpupojga cBera. CKOpoCTh — CBeTa.
' BouiHOBEIE CBOIICTBA CBETa
10 [IpakTuueckue paboThI:
10.4 N3ydyeHne CBONCTB 3J€KTPOMArHUTHBIX BOJH C IMOMOIIBIO
MOOWIBHOTO TenedoHa
®dusndecKkue SBIECHUS B MPUPO/IE: OMOJIOTHUECKOE JACHCTBIE
10.5 BUJUMOTO,  YJIbTPa(HOIETOBOTO U  PEHTT€HOBCKOTO
H3ITYyYeHUH
10.6 TexHnueckne YCTpOICTBa: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JJI COTOBOM CBS3U
CBETOBBIE SBJIEHUA
11.1 JlyueBast monienn cBeta. McTounuku cBera
11.2 [IpssMonrHEITHOE pacipoCcTpaHEeHNEe CBETa
Otpaxenne cpera. Ilnockoe 3epkano. 3aKOH OTpPaXKEHUS
11.3
cBeTa
114 [Ipenomiienne cBera. 3akoH mpenomieHus ceera. [lonHoe
' BHYTpPEHHEE OTPaKEHUE CBETa
115 Jlunza. Xon mydeii B TUH3E
116 OnTunueckass cuctema (ortoammapata, MHKPOCKONAa U
11 ' Tejeckona
117 I'ma3 kak omnruyeckas cucreMa. biam3opykoct U
' JAIbHO30PKOCTh
118 Paznoxenne Oenoro ceera B crnekTp. OmbiTel HpioTOHA.
' CrnosxeHune cieKTpanbHbIX LIBETOB. Jlucnepcus ceera
[IpakTuueckue paboOTHI:
#H#Par##HllccnenoBanue  3aBUCHUMOCTH  yIila  OTpPaXKeHHUS
11.9 CBETOBOTO JIy4a OT yIJla NaJcHHUs.
#HH##Par#H#113yuenue XapaKTEPUCTHK M300paKeHus
IpeaMeTa B INIOCKOM 3epKajle.




###Par###ccnenoBaiue 3aBUCUMOCTH yIJla IPEJIOMIICHUS
CBETOBOTO JydYa OT yIJla NaJeHUs Ha TPAHUIEC «BO3AYX —
CTEKJION.

#HitPar#Ht# lonydaeHue M300paKEeHUM c TIOMOIIBIO
COOMPAIOIIEH JINH3HI.

#H#HPar###Onpenenenne  (QOKycHOTO  pacCTOsIHUS U
OTITUYECKOH CHIIBI COOMPAFOIIEH JTMH3HI.

HHHPar###OnbITEI IO Pa3IOKEHUI0 OEJIOro CBETa B CHEKTP.
H#HPar#H###ONbITH 110 BOCIIPUATHIO 1[BETA MPEIMETOB IPU UX

HAOJIIOJICHUH Yepe3 1IBETOBbIE (PUIHTPBI

11.10

®dusznyeckue SBICHUSI B npupoac: 3aTMCHUMA COJ'IHIIa n

JlyHbl, 1IBETa TEJ, ONTHYECKUE ABJICHHS B aTtMocdepe (IBeT

HeOa, pedpakmus, paayra, MUPaK)

11.11

TexHudeckne yCTpOWCTBAa: OYKH, MEpPUCKOI, ¢oToamnmapar,

OIITUYCCKHE CBETOBOABI

12

KBAHTOBGIE ABJIEHUA

12.1

OmnbiTe Pezepdopaa u nmanerapHas Mojenb atoma. Mojienb

aroma bopa

12.2

HUcnyckanne © TOTJIONIEHWE CcBeTa artoMoM. KBaHTBHL

JIuHeityaThie CIEKTPhI

12.3

PagnoaxktuBHOCTH. Anb(a, 6eTa- U raMmma-u3TydeHUsI

12.4

CTpOGHI/Ie dTOMHOTI'O sJpa. HYKJ'IOHHaH MOJCIb aTOMHOI'O

snapa. M3orornbl

12.5

PamnoaktuBHbie  mpeBpamenus.  Ilepuon  momypacmana

ATOMHBIX SAOCP

12.6

H)IepHHe pE€aKuuu. 3aK0oHBI COXpaHCHUA 3apAd0BOro Hu

MaCCOBOI'O YHUCCII

12.7

:‘)HepFI/IH CBA3HW ATOMHBIX AIEP. CBs13b Macchl 1 OHCPIUU

12.8

Peakniun cuHTE€3a U AEICHUA AA€p. HcrouyHuku SHEprun

CouH1ia 4 3B€311

12.9

Snepnas sHepreruka. /[elicTBue paauOaKTUBHBIX U3JIyYCHUN

Ha JXUBBIC OPraHU3MbI

12.10

[IpakTuyeckue paboOTHI:

Ha6JIIOILCHI/Ie CIIJIOIIHBIX u JIMHEWYaThIX CIICKTPOB




U3ITy4EHUSL.
HccnenoBanue TpeKkoB: M3MEPEHHE SHEPTUM YaCTHUIIBI TIO
TOPMO3HOMY IyTH (TI0 (hoTorpadusim).

N3mepenue paguoakTuBHOro (hoHa

®usnueckne  SABIEHUSA B IPUPOJE:  E€CTECTBEHHBIN

1511 paaMoaKTUBHBIN (POH, KOCMUYECKHE JIY4d, PaAHOaKTUBHOE

' U3IIy4eHUe IIPUPOIHBIX MHHEPAJIOB, JeICTBUE
PaaMOaKTUBHBIX U3Iy4CHUN HAa OPraHU3M YEJIOBEKa

1919 TexHuYecKre yCTpOMCTBA: CIEKTPOCKOI, WHJIAWBHYaJbHBIN

JIO3UMETp, KaMepa BuibcoHa




MPOBEPSIEMBIE HA OI'D I1O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl
OCHOBHOTI0 00111ero o0pa3oBanusi Ha ocHoBe ®I'OC

[lonumanue  poau  Qu3MKM B HAy4yHOH  KapTUHE  MHpa;
c(hopMUPOBAaHHOCTh 0A30BBIX MPEACTABJICHUI O 3aKOHOMEPHOU CBSI3U U
MM03HABAEMOCTH SIBIIEHUN MPHUPOJBI, O POJIM SKCIIEpUMEHTa B (PU3HKE, O
cucteMooOpasyromeid poiu (U3MKA B Pa3BUTHU €CTECTBEHHBIX HayK,
TE€XHUKH U TEXHOJIOTHM, 00 3BOONNN (PU3NUECKUX 3HAHUN U UX POJIH B
LIETTOCTHOW €CTECTBEHHOHAYYHOM KapTHHE MUpPA, O BKJIAJAE POCCHUCKUX
U 3apyOeXHBIX YUYCHBIX-(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE

MPOIIECCOB OKPYKAIOIIETO MUPA, PA3BUTHE TEXHUKH M TEXHOJIOTHI

3HaHUA O BUJaX MaTepuu (BELIECTBO U MOJIE), O ABMIKEHUHU Kak crocode
CYIIECTBOBaHMs MaTepuu, 00 aTOMHO-MOJIEKYJIIPHONH TEOPUU CTPOEHUS
BEIIECTBA, O (PU3MUECKON CYIIHOCTH SIBICHUM MPUPOIbl (MEXaHUUECKUX,
TEIUIOBBIX, IEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHE Da3JIN4aTh
SBJICHUS 10 ONHCAHMIO UX XapaKTEpPHBIX CBOICTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX  JaHHOE€  (U3MYECKOE  SIBJIEHUE,  yMEHUE
pacro3HaBaTh INPOSIBIIEHHME M3Y4YEHHBIX (U3NYECKUX SBICHUH B

OKPY>KaIOIlleM MUPE, BbIAETSS UX CYIIECTBEHHbIE CBOCTBA (IPU3HAKN)

BJ'Ia,Z[eHI/Ie OCHOBaMH IOHATHHHOTO arrapara 1 CUMBOJIMYCCKOI'O A3bIKaA
(I)I/ISI/IKI/I U HUCIIOJB30BAHUC HMX IJId PCIICHUA y‘le6HLIX 3aaa4; YMCHHUC
XapaKTCPHU30BaATh CBOICTBa TCII, (1)14314%01(1/16 SBJICHUS W IIPOLICCCHI,

HCIIOJIb3YsL Q)YHI[aMCHTaJ'ILHLIe H OMIIUPUYICCKUEC 3aKOHbI

YMeHHe OnucChIBaTh HN3YYCHHBLIC CBOMCTBA Tl U (I)I/I?»I/IIICCKI/IG SABJICHUS,

HCIIOJIb3YsL (1)I/I3I/I‘ICCKI/IG BCJIIMYMHBI

Brnanenue ocHOBaMHM METOJIOB HAy4yHOTO T[IO3HAHUS C  y4ETOM
coOmrofeHuss mpaBui O€30MacHOro TpyAa: HaOmoaeHue (U3NYECKUX
SIBJICHUM:

YMEHHE CaMOCTOSITENIFHO COOMpAaTh AKCIEPUMEHTANbHYIO YCTAHOBKY U3
JTaHHOTO Habopa 00OpYyAOBaHMS IO MHCTPYKIIMHU, OMTUCHIBATH XO/1 OMBITA

" 3allMChIBATL €T0 PE3YJIbTAThI, (I)OpMy.TII/IpOBaTL BBIBO/JBI,




MIPOBEACHUE MPSMBIX U KOCBEHHBIX M3MEPEHHH (PU3NYECKUX BEITHYMH:
YMEHUE  IUIAHUPOBaTh  HM3MEpPEHHs, CaMOCTOSITEIbHO  coOMpaTrh
9KCIEPUMEHTAJIbHYIO YCTAHOBKY 110 MHCTPYKLUH, BBIUUCIISTH 3HAUEHUE
BEJIMYMHBI ¥ aHAJIM3UPOBATh I[OJIyYEHHBIE pE3YyJIbTaThl C Y4ETOM
3aJIaHHOM MMOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHMUI;

IPOBEJCHUE  HECIOXKHBIX  OKCIIEPUMEHTAIBHBIX  HCCIIEJOBaHUI;
CaMOCTOSITEIBHO ~ COOMpaTh  SKCHEPUMEHTAJIbHYIO  YCTaHOBKY U
IPOBOAMUTH UCCIIEJOBAHUE 10 MHCTPYKLHUHU, MPEACTABIATh MOTYYEHHbIE
3aBUCUMOCTH (PU3MYECKMX BEJIWYMH B BHJAE TaOIULl M TpaduKoB,
YUUTBIBaTh  TOTPEIIHOCTH, JIeNaTh BBIBOJABI IO  pe3yJbTaraM

HUCCICO0OBaHUA

[Tonnmanue XapaKTEPHBIX CBOMCTB ¢usnyeckux  Mojeneu
(MaTepuasibHas TOYKa, aOCOJIOTHO TBEPAOE TEJNO, MOJEIH CTPOCHUS
ra3oB, J>KHIKOCTEH H TBEPIBIX TeJ, IUIAaHETapHAs MOJETh aroMma,
HYKJIOHHasT MOJENTb aTOMHOTO sIpa) W yMEHUE NPUMEHATh WX JUIS

00BsICHEHUS PU3NYECKUX TIPOLIECCOB

YMmenue oObsACHATh PU3NYECKUE MPOIIECCHl U CBOWCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTYallUi MPaKTUKO-OPHEHTHPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBISBIATh NPUYMHHO-CIICICTBEHHBIE CBSI3M U CTPOUTH
0OBSICHEHHE C OMOPOW Ha M3yYEHHBIC CBOMCTBA (DU3WUYECKUX SIBICHHIA,

(1)1431/1%01(1/16 3aKOHBI, 3aKOHOMCPHOCTH U MOICIIU

YMeHune pemarh pacueTHhie 3ajaud (Ha 0Oaze 2 — 3 ypaBHEHHH),
UCIIOJIB3YS 3aKOHBI M (DOPMYIIbI, CBS3BIBAIOIINE (PU3UICCKUE BEITUYHUHBI,
B YaCTHOCTH, 3alMChIBaTh KpaTKOE YCIOBHE 3aJayH, BBISBIIAThH
HEJIOCTAIONINE JaHHbIC, BHIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOMMBIE
Ui e¢ peIIeHMs], HCIOJb30BaTh CIPABOYHBIC JAHHBIC, HPOBOIUTH
pacyéThl M OIICHMBATh PEATMCTHYHOCTh TOJIYYEHHOTO 3HAYCHHS
(U3NYECKO BEIMUMHBI; YMEHUE ONPEICISATh Pa3MEPHOCTh (PU3NYeCcKoi

BCINYHNHBI, HOHy‘lGHHOﬁ IIpH PCIICHUH 3ala4r

YMmenue XapaKTepru30BaTb MMPUHIHUIIBL JIEeNCTBUSA TCXHHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U IIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCCOB IO HX OIIMCAHUIO, HUCIIOJIb3Yyd 3HAHUSA O
CBOMCTBaxX (1)I/ISI/I‘IGCKI/IX SIBIICHUM H HeO6XOI[I/IMBIe (I)I/I3I/I"ICCKI/IC

3aKOHOMCPHOCTU

10

YMmenue HCIIOJIb30BaTh 3HaHUA 0 (I)I/ISI/I‘{CCKI/IX SABJIICHUAX B




MTOBCETHEBHOM KU3HU Il 0OecrieueHrst 6€30MaCHOCTH IpU 00paleHHN
¢ OBITOBBIMU MPUOOPAMH U TEXHHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS
3M0pOBBbSI M COOJIOACHUS HOPM OKOJOTHYECKOTO TOBEICHHUS B
OKpYXalolle cpefe; IMOHMMAaHUE HEOOXOAMMOCTH  IPUMEHEHUS
JNOCTIDKEHUH  (U3MKM W TEXHOJIOTMH ISl  PAlMOHAIBHOTO

IPUPOJONIOIB30BaAHUS

11

OnbIT TmOWCKa, TpeoOpa3oBaHWst MW MPEICTABICHHUS WH(POPMALUU
(U3NYECKOTO  COJEpXKaHUS C HCIOJB30BAaHHEM HH(OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHI; YMEHHE OLIEHUBAaTh JTOCTOBEPHOCTh
MOJyd4eHHON WHGOpPMAIMM Ha OCHOBE HWMEIOIIUXCS 3HAHUUW U
JIOTIOTHUTEIbHBIX UCTOYHUKOB; YMEHHUE HUCII0JIb30BAThH MPHU BHINOJHEHUH
y4eOHBIX 3aJlaHuil HAY4YHO-TIOMYJIAPHYIO JIUTEPATYypy (PHU3HUECKOTO
COJIep’KaHUs, CIpaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHeT;
BllaZicHUe 0a30BbIMM HaBbIKaMU TpeoOpazoBaHUs HHPOpPMAIUU U3
OJIHO} 3HAKOBOM CHUCTEMBI B JIPYTyl0; YMEHHUE CO3[aBaTh COOCTBEHHbIE
MUCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE WH(GOPMAIUU U3

HECKOJIBKUX NCTOYHHUKOB




HEPEYEHD 9JIEMEHTOB COIAEPKAHUA, ITIPOBEPAEMBbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannyeckoe  nBwxkeHue. MarepuanbHas —Touka. Cucrema  orcyera.
' OTHOCHUTENBHOCTD IBUKEHHUS
PaBHOMepHOE 1 HEpaBHOMepHOE JiBHKeHHE. CpeqHsis ckopocTh. PopMmyna s
1.2 BBIYMCIIEHUS CpEAHEN CKOpocTu: vV = S/t
PaBHOMepHOE mpsIMOIMHENHOE ABM)KEHUE. 3aBUCUMOCTbh KOOPJIMHATHI Tela OT
BpEMEHHU B Clly4yae paBHOMEPHOTO MPSIMOJIMHEHMHOTO IBHKEHUS:
13 x(7)=x, +vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHM JJsi TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMelleHusl, IyTH, KOOPJAMHATHl TPU PABHOMEPHOM MPSIMOIMHEHHOM
JBYKCHUU
3aBUCUMOCTh KOOpAMHATBI Tela OT BPEMEHH B CIydae PaBHOYCKOPEHHOIO
MPSIMOJINHENHOTO IBUKEHUS:
3
Sf) =vo, #i+ay* ;
2
@dopmynsl [UId NPOEKLUU MEPEMELICHUs, NPOEKIHUU CKOPOCTH M IPOEKLUHU
YCKOPEHUs IPU PABHOYCKOPEHHOM MPSIMOJIMHENHOM JABWKEHHUHU:
2
14 5. ()=, -t+a,- % .
U.\'(f] =Up, T4, £,
a,(f)=canst,
UI.‘(: - lez =la,s,
I'paduky 3aBUCHMOCTH OT BpEMEHM JJsl MPOEKIHMHM YCKOPEHHs, MPOEKIHUU
CKOPOCTH, TNPOEKLIMHU IEPEMELIEHUS, KOOPAMHATHI NIPH PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JBH>KEHUN
CBobGoaHoe nasgeHue. GopMyiibl, ONMUCHIBAIONINE CBOOOIHOE MaJieHHE Tena Io
15 BEPTUKAIM (JBUXKEHHE TeJda BHHU3 WJIM BBEPX OTHOCHUTEJIBHO MOBEPXHOCTH

3emnn). ['paduku 3aBHCHMOCTH OT BpPEMEHH JUIS MPOEKIUH YCKOPEHUs,




MPOEKIIMM CKOPOCTM M KOOPAMHATBI IPU CBOOOJHOM NAJACHUU Teda IO

BEPTUKAIIN

CKOopoCTh PaBHOMEPHOI'O JBMKEHHUS Teja MO OKpyxHocTH. HampaBinenue
CKOPOCTH.

@opmyna Ui BBIUKCICHHUS CKOPOCTH YEPE3 PaguyC OKPYKHOCTH U MEPUOL

oOparieHus:
2nR
L=
T

HenTtpoctpemurenbHoe  yckopeHue. HampaieHune IEHTPOCTPEMUTETHHOIO

1.6 yckopenusi. @opmyna i BBIYUCICHUS YCKOPESHHUS:
2
a. — U
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUO]] 1 YaCTOTY OOpaIeHusI:
V= 1
T
Macca. IInotHocts BemectBa. @opmyrna a1 BEIYUCICHUS NIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BexkTopHas ¢pusznueckas BenuanHa. CII0KEHUE CHIT
1.9 Ssnenune uneprmu. [lepolii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOPa YCKOPEHUS TEJIa U BEKTOPa CUIbI, IEHCTBYIOLIEH Ha
TEJO
Bzaumopericteue ten. Tperunit 3akoH HerotoHa:
1.11 Fy y=-Fi
11 Tpenue nokosi U TpeHUE CKOJbxKeHuss. Popmyrna AJisi BBIYUCICHUS] MOIYIISL CHIIbI

TPCHUS CKOJILKCHU:




F_=pn-N

1.13

Hedopmanust tema. Ympyrue u Heymnpyrue aedopmanuu. 3akoH yIpyroi
nedpopmaruu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMHPHOT'O TATOTCHUS:

My -1,
F=Gg. -1 _2%
R
Cuna TsxecTd. Y CKOpeHHe CBOOOTHOTO TaICHNS.
®dopmyna Juist BBIYUCIEHUS CHIIbI TSHKECTH BOIM3U MOBEPXHOCTH 3emuu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckast CKOpOCTb.

HesecomocTs n neperpy3ku

1.15

Nmmynbe Tena — BekTopHas pu3ndeckast BeTMIrHa.
=mi

Nmnynec cuctemsl Ten. 3menenne umnynbca. UMIysabe cuiibl

1.16

3aKOH COXpaHECHHS HMITYJIbCa JUISl 3AMKHYTON CUCTEMBI TEJI:
D=1, +1m, U, =const

PeakxtuBHOEC JBHXKCHHUEC

1.17

Mexannyeckas pabora. @opmysa 1j1sl BEIYUCICHUS PaOOTHI CHUJIBL:

A=F5oosct

MexaHuueckasi MOIITHOCTb:

nN=4
I

1.18

Kunernueckas u MOoTCHUHAJIbHAA SHCPIH. d)opMyna JJIsL BBIYUCIICHU S

KHUHETHYECKOM OHEPruun:
IJEJE
B

TeopeMa 0 KHHETHYECKOM OHCPIUn. <D0pMyJ1a JIJISI BEIYKCIICHMS MOTEHIMAIBHOM




OHCPI'UH TECJa, IOJHATOTO

HaJ 3eMIeii:

E,= mgh

Mexanundeckast JHEprus:

E=E;+E p
1.19 .
3aK0H COXpaHEHHS] MEXaHUYeCKOoU sHeprun. PopMyia i 3aKOHA COXPAHCHUS
MEXaHUYECKOW PHEPTrUM B OTCYTCTBHUE CHII TpeHus: E = const.
[IpeBparenne MexaHUUECKOW SHEPTUH TTPU HATUYUHU CHIIBI TPEHUSL.
[TpocThie MexaHU3MBI. «30JI0TOE TIPABUIIO» MEXAHHUKHU.
Peruar. Momenr cwist: M - Fl.
VYcnoBue paBHOBECHS phlyara:
M +M +..=0
1.20
[TonswxHbIN 1 HeTOABUKHBIN 0710Kku. KII1/] mpocThix MexaHW3MOB,
n= A‘E[ME:&HE.H
14'3&'.[‘1:&"15{
JlaBiieHue TBEPAOTO TeNa.
dopmyiia Il BBIYUCICHUS JaBJICHUS TBEPIOTO Tela:
_F
Pry
191 JaBnenue raza. ATMocdepHoe J1aBiIeHuUE.
I'mapocTtaTnyeckoe 1aBjieHUE BHYTPHU KUIKOCTH.
dopmyina i BBIYUCICHUS IaBJICHUS BHYTPU KUIKOCTH:
D=pgh+Puy,
1.22 3axoH ITackans. ['uppaBnuueckuii npecce
3akoH Apxumena. Popmyna I ONPEAENICHUS BBITAIKUBAIOLIEH  CHJIBL,
JNEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIAKOCTh WM ra3:
1.23

F_jlm_ =pgV

VYcnopue napanud tena. Ilnapanue CyAO0B U BO3JYXOIIJIaBAHUC




1.24

Mexanudeckue KojieOaHus. AMIUIMTY[a, TEPHOJ M YacToTa KOJICOaHMIA.

®opmyrna, CBA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIECOaHU:

1.25

MareMarnueckuii M IpPYKWHHbIA MaATHUKU. [IpeBpamieHue sHeprum npu

KOJIE0ATEILHOM JIBUKEHUHN

1.26

3aryxaromue koiebanus. Beinyxnennsie konebanus. Pezonanc

1.27

MexaHu4ecKue BOJIHEI. HpOI[OJII)HI)Ie N NOIICPCYHLIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTh PAaCHpOCTPAaHECHHUS BOJIHBI:

h=v-T

1.28

3Byk. ['poMKoCcTh U BbICOTa 3BykKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha I'paHUIE

nByx cpen. UHdpa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomsi

N3mepenue cpeaHeidl MIOTHOCTH BEIIECTBA; apXMMEIOBOW CHIIBI, JKECTKOCTH
MPY>KUHBI; KOAh UIIEHTa TPEHUS CKOJIBKEHUSI; PaOOThI CHIIBI TPEHUS, CHIIBI
YIPYTrOCTH; CPEeTHEH CKOPOCTH IBMKEHMsI Opycka MO HAKIOHHOM IUIOCKOCTH;
ycKOpeHusi Opycka MNpu JBMKEHHHM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUMM MaTeMaTH4YecKoro MasiTHHKA; YacTOThl W Iepuoja
KoJiebaHui MPYKMHHOTO MasATHHKA; MOMEHTAa CHUJIbI, IEHCTBYIOILIEr0 Ha phlyar;
paboThl CUJIBI YIOPYrOCTH HpPHU MOABEME Tpy3a C IHMOMOIIbI HEMOJIBHXHOIO
0510Ka; pabOThl CHIIBI YIPYTOCTH HPU MOJBEME Ipy3a C MOMOIIBIO MOJIBUKHOTO
OJoKa.

HccnenoBanue 3aBUCHUMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOTPYXKEHHON
YacTU TeJa U OT IIOTHOCTH >KUAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHUIIBI
OT MAacCChI T€JIa; CHJIbI TPEHUS CKOJIbKEHHS OT CHJIbI HOPMAJIBHOTO JAaBJICHUS U OT
poJla IOBEPXHOCTHU; CHJIbBI YIPYTOCTH, BO3HHUKAIOUIEH B MpPYKHUHE, OT CTENEHU
nedopMaluu MpYXKUHBL, YCKOPEHUs: Opycka OT yrila HaKJIOHa HaIlpaBJISIOIICH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpHOIa
KoJe0aHU MPYKMHHOTO MAasTHHKAa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCHMOCTH TMepHoJa KojeOaHUN HUTSAHOTO MAasTHHUKA OT

MacCCEhI I'py3a. HpOBepKa YCJIOBUSA paBHOBECHUSA pblyara

1.30

Quzuueckue sAGNeHUs 6 HNpupode: TIPUMEpPHl JABIKEHHS C PazIMYHBIMU
CKOPOCTSIMU B )KMBOW U HEXKMBOMW MPUPOJIE, ACUCTBUE CUJIBI TPEHHUS B IPUPOAE U

TCXHUKC, TPUIIMBBI W OTJIHUBBI, JABWKCHHUC IIJIAHCT ConHeyHOH CUCTCMBEI,




PEaKTUBHOE JIBUJKCHHE KUBBIX OPraHU3MOB, pblYaru B TEJIC YEJIOBEKA, BIIUSHUC
aTMOc(epHOTo JaBlICHUs Ha JKUBOW OpraHu3M, IUIaBaHUE PHIO, BOCIPHUATHE

3BYKOB KUBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTP, HATYHUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOPCHUA, IAUHAMOMCTpP, MNOALIHUIIHWKH, PAaKETbl, pblyar, HOHBI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IPOCTHBIC MCXAaHU3MbI B 6I)ITy,

L3l cooOIIaroNMecss CoCyAbl, YCTPOWCTBO BOJOIPOBOJAA, TMAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apEOMETP, IXOJIOT,
WCIIOJIb30BAHUE YIIBTPA3BYKA B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIO)KEHHUS ~ MOJICKYJISIPHO-KMHETUYECKOM  TEOPUH  CTPOCHUSA

2.1 BemecTBa. Moenu TBEPAOTo, JKUIKOTO U ra3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucrannmaeckue n amopdHbie Tena

95 JBmwxenne yactui BemecTBa. CBsi3b  CKOPOCTH  JBMIKCHHS YacTHI[ C

' Temneparypoil. bpoynosckoe nBmxenue, muddysus

2.3 CMaumnBaHue ¥ KaNnWUISIPHBIE SIBJICHUS

24 TennoBoe pacmMpeHue U cKaTue

25 TennoBoe paBHOBECHE

26 Buytpennsis snHeprus. Pabota u Temomnepenaya Kak CHOCOObI H3MEHEHUS

' BHYTPEHHEH SHEPruun

2.7 Bunel Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIINS, U3TYyUECHUE
HarpeBanne wu oxmaxzaenue ten. KonuuecTBo — TemnoTel.  YjaenbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,~1,)
3aKOH COXPaHEHHUs HHEPrUM B TEIUIOBBIX Ipolleccax. YpaBHEHUE TEIJIOBOTO
Oastanca:

29
0 +0, +..=0
Ucnapenne u xonaeHcanusi. V3MeHeHHWe BHYTpPEHHEH SHEpPruM B IpoLEecce

210 WCMapeHus M KoHAeHcauuu. KureHue IKUIKOCTH. YJelbHas TeIuioTa

. napoo6OpasoBanus: L = Q/m

2.11 Bnaxxnocts Bo3ayxa




[InaBnenne wu Kpucraumsauus. I3MeHeHue BHYTPEHHEW DSHEPrUHM IIpU

IUIaBJICHUHW U KPpUCTAJUIU3allH. YI[CJIBHaH TCIIJIOTA IIJIaBJICHUA:

2.12 N e,
_}H
BHyTpeHHss sHEprus CropaHus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CTOPaHus TOIUIMBA:
2.13 q=0Q/m
2.14 [punnuns! padotel TemnoBbix asurareneil. KIIJ{ Tennosoro nsurarens
Ipakxmuueckue pabomvi
N3mepenune yaenbHON TEMJIOEMKOCTH METAINIMYECKOrO LWIMHJIPA; KOJIMYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOW TeMmeparypbl (PUKCUPOBAHHOMN
Macchl, B KOTOPYIO OIMYIIEH HarpeTbli UWIMHJIpP; KOJUYECTBA TEIUIOTHI,
2.15 OT/IaHHOTO HAarpeThiM LMWJIMHAPOM, MOCJE OMYCKaHUs €ro B BOJY KOMHATHOM
TEMIIEPATypbl; OTHOCUTEIBHOM BIAXKHOCTH BO3[yXa; YAEIbHOM TEIUIOTHI
IaBieHus Jbjaa. lccnemoBaHue M3MEHEHMs] TeMIEpaTypbl BOJABI  MpHU
pa3IUYHBIX YCIIOBUSX; SBJICHMS TEIUIOOOMEHA MpPU CMEIIMBAHUM XOJOJHOW U
ropsidey BOJBI; MpoLecca HCIIapEeHUs
Qusuueckue asneHuss 8 npupooe: TIOBEPXHOCTHOE HATSDKEHUE U KallMIUIIPHbIE
2.16 SBJICHHUSI B TIPUPOJC, KPUCTALIBI B mpupojae, uzinydenne CoJHIA, 3aMep3aHue
BOJIOEMOB, MOpCKUe Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHesl, CHera
Texnuueckue ycmpoticmeéa.: KalWUIAPbI, IPUMEPBI UCIIOJIB30BAHNUS KPUCTAILIOB,
217 KUAKOCTHBIM TEPMOMETp, JATYMK TEMIIEPATyphbl, TEPMOC, CHCTEMa OTOIUICHHUS
' JIOMOB, TUI'POMETPBI, IICUXpPOMETp, IapoBasi TypOuHa, ABUraTeslb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHNMSA
3.1 Onexrpusanus Tei. J[Ba Buaa IeKTpUYECKUX 3apsai0B
3.2 BsaumonelictBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXPAHEHHUS NIEKTPUUECKOTO 3apsaa
34 Onexrtpudeckoe mnozne. HampspkeHHOCTh anekrpuueckoro mnoss.  [IpuHunmn
. CYNEPIO3UIMH AIIEKTPUYECKHX IT0JIeH (Ha KAYeCTBEHHOM YPOBHE)
35 Hocurenn osnextpuueckux 3apsioB. JIeHCTBHE DJJIEKTPUYECKOTO IIOJI Ha
. NEeKTpudecKue 3apsaasl. [[poOBOJHUKY U TUAIEKTPUKN
3.6 ITocTosAHHBIN 2neKTpuYecKuil TOK. [leiicTBus anekTpuyeckoro toka. Cuia Toka.




Hamnpsoxenue.

l=qg/t,U=A/

DJEeKTPUYECKOE CONPOTUBIICHHE. Y ICTBHOE 3JIEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S
38 3akon OMa i1t yuacTka anekrpuueckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHNUE TTPOBOHUKOB:
I,=1: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTMHEHNE TTPOBOTHUKOB PABHOTO COMPOTHUBIICHUS:
U=U;I=I+I;R=2.
- - 2
CMenaHHbIe COCTUHEHUS MPOBOHUKOB
PaboTa n momHOCTH 35ekTpuyeckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoynsa — Jlenua:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHoe mMoJie OPSMOTO MNPOBOJAHUKA € TOKOM. JluHuum
MAarHUTHOM MHIYKITUU
T MarauTHoe TII0JIE TIOCTOSHHOIO Mar"Hura. B3aumMojelcTBHE MHOCTOSHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA TIPOBOTHUK C TOKOM
3.15 OmnsiTel @apanes. SIBneHue anekTpoMaruuTHOM nHaAyKuuu. [Ipasuno Jlenia
Ilpaxmuueckue pabomoi
N3mepeHue  ANEKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOpPA;  MOUIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnenmoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B TMPOBOJHHUKE

(pesncmpm, J'IaMl'IO‘-IKa), OT HAIIPSAKCHUA Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT AJIMHBI MIPOBOAHUKA, IJIOMIAU €TO MOIICPCUYHOTO CCUCHUA U

YACIBHOT'O COITPOTUBJICHUA.




[IpoBepka npaBuna [uid 3JIEKTPUUECKOIO HANPSHKEHUs IIPU MOCIIEI0BATEIIbHOM
COEIMHEHUHU IPOBOJHUKOB; IpaBUia Ul CHJIbI 3JIEKTPUYECKOTO TOKA IIpU

HapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue seieHUs 6 npupoode: DIEKTPUUECKUE SBICHUS B aTmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MArHUTHOE T0JI€ 3eMJIH, Ipei( MOIIOCOB,
POJIb MAarHUTHOTO TIOJISI JUTS )KU3HU Ha 3eMJIe, MOJISIPHOE CHUSTHUE
Texunuueckue ycmpoucmea: OSIIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT,
CUCTYMK  DJIGKTPUYECKOW  DHEPruH,  DJIEKTPOOCBETUTCIBHBIC  MPUOOPHI,
3.18 HarpeBaTebHbIE ANEKTPONIPUOOPHI (mpuMepsI), ANEKTPUYECKUE
MPEIOXPAHUTENH, JJICKTPOMArHUT, O3JCKTPOJBUTATEIh TOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHEIE BOTHBL. [1Ikama aieKTpoMarHuTHRIX BOJTH
3.20 JlygeBast MoJienib cBeTa. [IpssMoJIMHEHOE pacpoCTPaHEHHUE CBETa
3.21 3akoH oTpaxeHus ceta. [1nockoe 3epkano
3.22 [Ipenomnenne cBera. 3aKOH MPEITOMIICHHS CBETa
3.23 Hucnepcus ceeta
394 JIunza. Xoxa nyuyedt B nuH3e. POKYCHOE paccTOsiHUE JUH3BL. OnThyeckas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucremMa. ONTUYECKHE PUOOPHI
Ipakxmuueckue pabomvi
###Par###lI3Mepenne ONTHYECKOM CHUIIBI coOWparomniell JUH3bI, (OKYCHOTO
paccTosiHus coOuparoiiei TMH3HI (110 CBOWCTBY paBEHCTBA pa3MepOB IIpeaMeTa U
U300pakeHusi, KOTJa MpeAMET PacIoJIOKEeH B JBOMHOM (oKyce), MmoKa3aTels
3.26 NPEJIOMJIEHUS CTEKJIA.
#i#HtPar#Ht#llccnenoBanue CBOMCTBA M300pa)KE€HUsI, MOJTYYEHHOTO C TOMOIIBIO
coOuparomieil JUH3bI, U3MEHEHUs (POKYCHOTO PACCTOSHUS JIBYX CIIOXKEHHBIX
JIMH3; 3aBHCHUMOCTH yIJIa MPEJIOMJICHHsS] CBETOBOTO Jyda OT yIjla MaJieHUs Ha
IPaHULIE «BO3JIYX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3atmenus Connua u JlyHel, nBera Tedn,
. ONTUYECKHUE SIBJIEHUS B aTMoc(epe (1BeT Heba, pedpakuus, paayra, MUPax)
398 Texnuueckue ycmpoiicmea: O4YKH, TIEpUCKON, QoToammapar, ONTHYECKHE
. CBETOBOJIbI
4 KBAHTOBBIE ABJIEHUA
41 PagnoaktuBHOCTh. Anb(da-, Oera-, ramma-u3nyueHus. Peakuuu anbda-u Oera-




pacrniazga

4.2 OmnsiThl Pesepdopaa mo paccessauio anbda-dactunl. [lnanerapuas moaens atoma

4.3 CocraB aTomHOTO siipa. M30TO0MIBI

4.4 [Iepnon nmonypacnaga aTOMHBIX SIEpP

45 SnepHble peakivy. 3aKOHbI COXPaHEHMSI 3apsJ0BOI0 K MaCCOBOI'0 YMCEll
Qusuyeckue A6NeHUs 6 Npupode: ECTECTBEHHBIM PaAMOAKTHBHBIN  (OH,

4.6 KOCMUYECKHE JIy4Hd, paHOaKTUBHOE W3JIy4YeHHE TMPHPOIAHBIX MHHEpAJIOB,
JIeViCTBUE PAIMOAKTUBHBIX M3IyYCHHI Ha OPTaHN3M YeIOBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, HHANBUIYAIbHBIA JO3UMETp, KaMmepa

BI/IJ'II)COHa, AACpHas DQHEPreTUKa




YYEBHO-METO/IMYECKOE OBECNEUEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE VUYEBHBIE MATEPUAJIBI 17151 VYEHUKA

» Ousuka: 7-i knacc: 0a30BbI YPOBEHB: YICOHUK; 3-€ U3MaHue, IepepaboTaHHOe
[epoimkun .M., BanoB A.M. AxkuuonepHoe obuiectBo «M3aarensctBo «lIpocBermenue»
» Ousnka: 8-i kimacc: 0a30BBIN YPOBEHB: YUCOHUK; 3-¢ U3JaHKe, IepepaboTaHHOe
[epoimkun .M., MiBanoB A.U. Axunonepnoe o6uiectBo «M3narensctBo «IIpocBenienue»
» ®usnka: 9-i kacc: 6a30BbIi YPOBEHB: YICOHUK; 3-¢ H3/IaHNE, TepepadOTaHHOE
[epoimkun .M., I'yrauk E.M., UBanoB A.U. u np. AkiimonepHoe o011ecTBo

«M3narenbcTBO «lIpocBemienne»
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