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INOACHUTEJIBHAA 3ATINCKA

[IporpamMa mo (u3KMKe HAa YpPOBHE OCHOBHOIO OOIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
(benepanbHOi paboyeil mporpammbl BocnuTaHus M KoHuenuuu mnpenojaBaHusl y4eOHOIO
npeaMera «Pusukay.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HampaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpTaHU3alMI0 H3y4eHUs (QU3MKH Ha
NeSITeIbHOCTHOM ocHOBe. B mporpamMme mo ¢u3uKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeamera B peanmm3anuu  TpeboBanuit DPI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylibTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHbIX Y4EOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs.
[Tporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpe/elieHHe y4eOHOTO MaTepuaia 1o TojaaM
oOyueHust (1o KJjaccam), HpeAjsaraeT HIPUMEPHYIO IOCIEA0BAaTEIbHOCTh HU3YYEHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA [PEAMETHOTO COJEpXKaHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXCs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOIUYECKON MOMOIIN YIUTEITIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY MpeIMETY.
OwusmKa ABISETCS CHCTEMOOOPa3yIOIUM Il €CTECTBEHHOHAYYHBIX YYeOHBIX MPEIMETOB,
IOCKOJIbKY (pU3HuUecKue 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBICHUH, M3ydaeMbIX XUMHEH,
Ouonoruelt, acTpoHoMHer U (u3nyeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, TPEAOCTaBIsSET Haubosiee sICHble 00pa3lbl NPUMEHEHHsS HAydHOTO METoJa
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTM W UHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuyenne ¢u3nkn Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® MHTEPNPETUPOBATh JAaHHBIE W MKCIIOJNb30BaThb HAy4dHBIE JOKAa3aTENIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenn u3yuyeHus (U3NKUA HAa yYpOBHE OCHOBHOI'O OOIIETr0 OOpa30BaHUS OMNpPENEICHBI B
Konuenmuu npenogaBanus yde6Horo npeamera «®Pusnka» B 00pa30BaTENIbHBIX OPraHU3AIMIX
Poccuiickoit ®enepanuu, pealu3yoOIIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yrBepxkaAEHHON pemeHnneM Komernn MunncrepctBa npocsewienusi Poccuiickoit denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJICHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
HCCJIEI0BATEIBCKOTO OTHOIIEHUS K OKPYXXAIOLIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK PE3ysIbTaTa M3y4EHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE MPEACTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

® Dpa3BUTHE TMPEJCTABICHUNA O BO3MOXHBIX cdepax Oyaymed npodeccruoHambHON
NeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOMH, MOATOTOBKA K JalbHEHIIEMY O0yYSHHIO B 3TOM
HaIPAaBJICHUU.



JlocTkeHre STUX TIIeNiell mporpaMMbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO

00pa3oBaHUs 00ECIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e npuoOpeTeHHe 3HAaHWUK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHUYECKUX,
TETUIOBBIX, MJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;

e npuoOpeTeHHe YMEHUH ONUCBHIBATH M  OOBSACHATH (PUIWUYCCKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PCIICHHS MPOCTECHIINX pPAcYETHBIX 3a7ad C HCIOJIb30BaHHEM
(bU3NUECKUX MOJIeNIeH, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHEC YyMEHUW HAOMIOAaTh MPHUPOJHBIC SIBICHUS ©  BBHIIOTHATH  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPUMEHTAIbHBIE HCCICAOBAHHUS C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX IIPUOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHKE UHPOPMALINY;

® 3HAKOMCTBO €O cepamu NnpodhecCuOHANBHOU AEATEIHLHOCTH, CBA3AHHBIMU C (DU3UKOH,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JOCTHKCHHSIX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIEIIO).

[Ipennaraemsrii B mporpamMme mo (Gpusmke nepedeHs J1ad0paTOpHBIX paboT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, yYUTENb JelaeT BbIOOp MpoBeneHUs J1adOopaTOPHBIX PadoT U
OTIBITOB C YUETOM MHIUBUIYaTbHBIX 0COOEHHOCTEN 00yUaIOIUXCsl, CIUCKA AKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKHUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuuH. Duszmdeckue HPUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢u3uka u apyrue ecTecTBeHHbIE HAyKH M3y4daroT Npupony. EcrecTBeHHOHAYUYHBIN
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHUE THUIOTE3,
OKCHEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spieHus. OmnucaHue
(bU3nUecKUX SBJICHUN C TOMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®uszuueckue MpuOOpsl U MpoLeaypa MPsIMbIX U3MEPEHUH aHAJIOrOBBIM U LU(POBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimel.

OmnpeneneHne EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IpUoopa.
W3mepeHune pacCTOSHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPAOIO TENA.
Onpenenenue pasMepoB MaJbIX TEI.
W3mepenune TemmepaTypbl IMpH IMOMOLIM UJAKOCTHOTO TEpMOMETpa M JaTuuKa
TEMIEPATYpPHI.
6. IlpoBeneHne wuccienoBaHMs MO IPOBEPKE TMIIOTE3BI: NAJbHOCTh MOJIETA ILIAPHKA,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA MTYCKA.

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeIECTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHIKEHHUS YacTHUIl C TEMIEpATypoil.
bpoyHnoBckoe papmxkenue, anddysus. B3aumonelicTBHe 4YacTHIl BeIIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHple COCTOSIHMS ~ BELIECTBA: CTPOEGHHE Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTayinyeckux) Tea. B3auMocBs3b MEXIy CBOICTBaMH BEIIECTB B Pa3HbIX arperaTtHbIxX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJSpPHBIM CcTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUH
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmonenue nuddys3un.

3. HaGmionenue siBieHU, OOBSICHSIOMMXCS MPUTSHKEHUEM WU OTTAJKMBAHUEM YacCTHI]

BELIECTBA.

Jlabopamopnuvie pabomot u onvimol.

1. OueHka AMaMeTpa aToMa METOJIOM PSAJIOB (C UCHOTIb30BaHUEM (oTorpaduit).

2. OmnbIThl O HAOIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OnbIThl 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTb.
Cpenssist cKopoCTb ITPY HEPAaBHOMEPHOM JBMKEHUH. Pacd€T MyTH 1 BpEMEHH JBUKEHUS.

uhwnNE



SlBnenue wHepnuu. 3aKOH HHepUUHU. B3aumonelcTBUe TeNl KAk NpPUYMHA W3MEHEHUs
CKOPOCTH JBIKEHHUS Teld. Macca kak Mepa MHEpTHOCTH Tena. [lnoTHocTh BemiectBa. CBsi3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Ilpogpeccuu  unswcenep — cmpoumennv, undcenep. Ilonyuenue npogeccuu ¢
Apxumexkmypuo — cmpoumenvhoiu akademuu CamI'TY. Cuna Kak XapakTEepUCTHKA
B3aumozeiictBus Ten. Cuma ynpyroctd u 3akoH ['yka. M3mepeHue cuibl ¢ HOMOIIbIO
JUHAMOMeETpa. SIBJieHHE TIArOTeHUs U cuiia TsokecTd. Cuiia TsDKeCTH Ha JApPYrux IiaHerax. Bec
tena. HeBecomocth. CiiokeHHE CWJI, HalpaBJIEHHBIX MO OJHOW MHpsiMoi. PaBHOjelcTByrOIIas
cui. Cuna tpenus. TpeHUe CKOJIBKEHHS U TPEHUE MOKOs. TpeHue B IPUPOJIEC U TEXHUKE.

Hemoncmpayuu.

Halmonenrne MexaHn4ecKoro JBUKEHHUS Tea.
H3mepeHne ckopocTy NpSIMOIMHEHHOTO ABMXKEHUS.
Habumronenue siBjaeHUs] UHEPIUH.
Habmroienue n3MeHeHns: CKOpOCTH MPH B3aUMOJICHCTBUH TeTl.
CpaBHeHHE MacC MO B3aUMOJCHCTBHUIO TEJL.
CrnosxeHue Cull, HalpaBJICHHBIX 110 OJJHON MPSMOH.
Jlaﬁopamopnbte pabomot u onvimeol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO MABMXKEHHUS (IIApUKa B KUIAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmnpeneneHne cpenHeil CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa 10 HAKIOHHON
MJIOCKOCTH.
OrnpezenieHne mI0THOCTU TBEPOTO Tea.
4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyKUHBI OT
MIPUJIOKEHHOMN CHJIBI.
5. OneIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKEHHUS OT Beca Teja U
XapaxkTepa COMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenaua naBneHus TBEPABIMU TeaMH, KUAKOCTIMU
u razamu. 3akoH I[lackans. [THeBMarnueckue MamvHbl. 3aBUCUMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mppocratmdeckuit  mapamokc. CooOmarommecs cocyabl.  [mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe AaBieHue. [IpUuuHBI CyliecTBOBaHUS BO3AYIITHON
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue atmochepHOro MaBiieHUs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX Telo. BrlTankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTB JaBJICHUS Ta3a OT TEMIIEPaTypHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

CooOmaromnuecs CoCyabl.

I'mppaBnnueckwnii npecc.

[TposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOIICH CHJIBI OT O00BbEMa MOTPYKEHHOM 4YacTH Tela |

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIICH CUIIbI BECY BHITECHEHHOM KUIAKOCTH.

8. VYcnoBue 1mIaBaHMsl TeJ: IUIAaBaHWE WJIM TOTPY)KEHHE Tl B 3aBHCHUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEHN TeJa U KUJKOCTH.

Jlabopamopuwvie padbomot u onvimol.
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1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJie OT 00bEMa MOrpy:KEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHve BbITAJIKUBAIOUIEH CHJIbI, JEHCTBYIOLIEH Ha TeNO, MOTPYXKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOLIEH CWIbI, JICHCTBYIOIIEHW Ha TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOUIEH CHUJIBI, JTEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPY:KEHHOIN B KUAKOCTh YaCTU TeJia U OT IIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKHM U OIpeAelieHHe €€
IPY30I0ABEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecus
priuara. IlpuMeHeHne npaBuia paBHOBECHs pbplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJI nmpocTbix MmexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunveckas sHepruss. KuHermueckas W noTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenue pabOTBl CUJIbl TPEHUS NPU PABHOMEPHOM [BHKEHUM Tela IIO0

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenune KII/] HakIOHHON MIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIHH.

8 KUIACC

Pa3nen 6. TenuioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMs BemiecTBa. Macca
U pa3sMepbl aTOMOB U MOJEKyJI. OmbIThl, TOATBEPXKIAIONINE OCHOBHBIC TIOJIOKECHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUH BemiecTBa. Kpucramimaeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX T€Nl HA OCHOBE TOJIOKEHUN
MOJICKYJIIPHO-KMUHETUYECKOW Teopun. (CMaymBaHWE | KaNWUIAPHBIE sBIICHUs. TeruioBoe
pacUIMpEeHHe U CKaTue.

Temmneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMKCHHUS YAaCTHII.
Buytpennsst sHeprusi. CmocoObl W3MEHEHHsS BHYTPEHHEH »JHEpruu: Tervionepenada u
COBepIIeHHE padoThl. BUbI TeIIONEpe1aun: TeIIOMPOBOAHOCTh, KOHBEKIINS, U3ITYICHHE.

KonuuecTBo TEmIOTHL. YenbHas TEMIOEMKOCTh BelecTBa. TemmooOMEH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TEIJIOBOTO OanaHca. IlnaBieHme W OTBepJeBaHHE KPUCTATUITMUECKHX
BEIIeCTB. YAenbHas Termjora muaBieHus. [lapooOpa3oBanue W KoHneHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYphl KUIICHHS OT
aTMoc(epHOTo JaBICHHS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuntuner pabotel TeruioBbix aBurateneir KIIJ[ TemmoBoro asuratens. TermmoBbie
JIBUTATEIH U 3alIUTa OKpY>Karouei cpeibl.

3aK0H COXpaHEHUs U MPEBPAILICHUSI SHEPTHUH B TEIUIOBBIX MPOIeccax.

Hemoncmpavyuu.



Habmronenne 6poyHOBCKOTO JIBHKEHUS.
Hab6mronenue nuddysun.
HabGntonenue siBiieHnit cMauyMBaHUs M KAlTWJUISIPHBIX SIBJICHUM.
Habmroienue TemnoBoro pacivpeHus Ted.
V3MeHeHre naBlieHUs Ta3a Mpu N3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.
Buae! Tenonepenauu.
OxaxkJIeHue MpU COBEPILICHUU PabOTHI.
HarpeBanue npu coBepiiieHry padoThl BHEITHUMH CHUJIaMH.
. CpaBHEeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.
. Habmoienue xunenus.
. Habnronenue noctossHCTBa TEMIEPATypPhI IIPHU TUIABJICHHUH.
13. Mojenu TeIIOBLIX ABUTaTENEH.
Jlabopamopnwvie pabomot u onvimel.
OnbIThI 110 OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TPUTSKECHMUSL.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OMBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHIIA.
OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJIGHHUSI BO3JyXa OT €ro oOnéMa u
HarpeBaHUs WIN OXJIAKICHUS.
[IpoBepka THUMOTE3bl JHMHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaGmroneHue n3MeHEHUs: BHYTPEHHEW DHEPrUU Teja B pe3yjbTare Teruionepeaayn u

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJIeHUS TEIIIOOOMEHA MTPHU CMENIMBAHUH XOJIOIHOM U TOpsiYeld BOJBI.

9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW INpU TEMJIOOOMEHE C

HarpeTbIM METAJNIMYECKUM ITUIHHAPOM.

10. Onpenenenue yeabHON TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpoliiecca UCTIapeHus.

12. OnpeneneHre OTHOCUTEIHHOM BIAXKHOCTH BO3/yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABJIEHUS JIbJA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onektpusaiusi Tel. J[Ba poma 3JIEKTpHUECKUX 3apsnoB. BzaumogelcTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCUMOCTH CHIIBI B3aWMOJICUCTBUS 3apSKEHHBIX TET OT BEIWYHHBI
3apsAIOB U PACCTOSTHHS MEXTY TEIIAMH ).

OnekTpuueckoe nosie. Hanpspk€HHOCTH anekTpudeckoro mnojis. [IpuHuun cyneprno3uiun
AIIEKTPUYECKHUX IoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexTtpuyeckux 3apsioB. DIeMEHTapHbIA 3JeKTpuueckuil 3apsn. CrtpoeHue
atoma. [IpoBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsijia.

ONEKTPUYECKUI TOK. YCIOBUSI CYHIECTBOBAHMS JIJIEKTPUUECKOro ToKa. McTouHMKH
MOCTOSIHHOTO TOKa. Mcmounux 3aexkmpuueckou Inepeuu 0aa Camapckoii  oonacmu,
Bonscckaa I'DC umenu Jlenuna. JIeficTBUS 3IEKTPUUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B KUIKOCTSIX U razax.

Onexktpuueckasd uenb. Cuna Toka. OJnekTpuueckoe HampspbkeHue. ConpoTHBIIEHHE
MPOBOJHUKA. YJIEIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Ui yd4acTKa IEMH.
[TocnenoBarenbHOE U MapaieIbHOE COETMHEHUE TPOBOJHUKOB.

PaboTa 1 MOIITHOCTH AJEKTPUIECKOTO ToKa. 3akoH J[koyms—JIeHna. DaekTpudeckue menu
U TIOTPEOUTENH ICKTPUIECKOM SHEPTruu B ObITY. KOpoTKOE 3aMbIKaHHE.

[TocTostHHbIE MarHuThl. B3auMopaelcTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMIIM U €ro 3Ha4eHHe 7151 *KU3HU Ha 3emie. OnbiT Dpcerena. MaruutHoe mnose
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ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTPOMarHuToB B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSHHOrO ToKa. lcnosb3oBaHue
AJIEKTPOJIBUTaTEsIeH B TEXHUUYECKUX YCTPOUCTBAX U Ha TPAHCIOPTE.

OnbiTel  Papazgess. SBieHue dnekTpoMarHUTHOM  wHAyKuuu. [IpaBuno  JleHna.
Onekrporernepatop. CrocoObl TONyYEHUS DIIEKTPUYECKOW SHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

WONOULEWNE
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DnekTpu3anus Tell.

JIBa posa aeKTpUYECKUX 3aps10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
VYCTpoicTBO U IEMCTBUE 3IEKTPOCKOTA.

DneKTpocTaTUuecKas HHIYKIHSL.

3aKOH COXpaHEeHHUsI SJICKTPUUECKUX 3apsIOB.

[TpOoBOAHMKY U TUAIEKTPUKH.

MonenrpoBaHue CUIOBBIX JTUHUI SIEKTPHUUECKOTO TOJIS.

VIcTOYHUKY TOCTOSTHHOTO TOKA.

JIefiCTBHS DIIEKTPUYECKOIO TOKA.

. DJIEKTPUUYECKUI TOK B )KHIKOCTH.

. 'a30BbIii pazpsa.

. I3mepeHne cuiibl TOKa aMIepMETPOM.

. I3mepenune 31eKTpuyecKoro HanpsHKEHUs BOTBTMETPOM.

. Peocrat u marazuH COnpOTHBIICHUN.

. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.

. MonenvpoBaHrue HEBO3MOXKHOCTH Pa3CJICHHsI MOJTI0COB MarHUTA.

. MozenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OmeIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHurT.

. JleficTBe MarHUTHOTO TOJISL HAa MPOBOJIHUK C TOKOM.

. DIEKTPOABUTATEINb MIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJIEHUS IEKTPOMATHUTHON MHAYKIUH.

. OniTel Dapanes.

. 3aBUCUMOCTD HaIpaBJIeHUsI UHIAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHSI.
25.

DeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

ok wnNnE

10.
11.
12.

13.

OMNBITHI 110 HAOTIOACHUIO JIEKTPU3AIUN TE HHAYKIIUEH U MPU COMPUKOCHOBEHHH.
WccnenoBanue neMCTBUS JIEKTPUYECKOTO TIOJIS HAa TPOBOIHUKH M TUDJIEKTPUKH.
COopka u mpoBepKa padOTHI NEKTPUUECKOH IETH MOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CHITBI TOKA.

N3mepenne u peryaupoBaHue HaIpsHKEHUS.

HccnenoBanme 3aBUCUMOCTH CHIIBI TOKA, HYIIETO Yepe3 Pe3UCTOpP, OT COMPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PE3UCTOPE.

OnbITEI, JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  DJEKTPUUYECKOTO  COMPOTHUBIICHHS
MPOBOJIHUKA OT €0 JIMHBI, TIJIOMIAIH TTOTIEPEYHOTO CEYCHHS U MaTepuara.

[IpoBepka mpaBuia CIOXEHUS HANPSHKEHUM NpPU TOCIEA0BATEILHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 715l CUJIbI TOKA MPHU MapajliIeIbHOM COSAMHEHUU PE3UCTOPOB.
Omnpenenenne pabOTHI AEKTPUUECKOTO TOKA, UIYILETO Yepe3 Pe3UCTOP.

OrnpezenieHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JIAMIOUKY, OT HANpPSKEHUS
Ha HEW.

Onpenenenne KIIJ[ narpesarens.



14. MccnenoBanue MarHUTHOIO B3aMMOJIEHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. VI3yyeHre MarHMTHOIO IIOJSl IOCTOSIHHBIX MAarHUTOB IpU HUX OOBEIUHEHHUU U
pa3JeiIeHuN.

16. MccnenoBanue JEeNCTBUS 3JIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJAECUCTBUS KaTYIIKU C TOKOM U
MarHurTa OoT CHJIbl TOKAa U HAIIPABJICHUS TOKA B KaTyIIKE.

18. M3yueHue neicTBUsI MAarHUTHOIO I10JIS1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATEIS.

20. U3mepenue KIIJl anekTpoaBUraresbHONM yCTAaHOBKHU.

21. OnbITHl 110 MCCIIEAOBAHUIO SIBJIEHMSI DJIEKTPOMAarHUTHOM MHAYKLHHU: HCCIEI0BAaHUE
M3MEHEHUH 3HAYCHUs U HAIIPABJICHUS MHAYKLIIMOHHOIO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO JBWKEHHUs. PaBHOMepHOe mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHEHOE JBHKeHHe. CpelHsii W MrHOBEHHAs CKOPOCTh Tejla NpH HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOe npsiMonuHelHoe nBukenne. CBoboHoe majgenue. OnbIThl
lNanunes.

PaBHomepHOe ABmxkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herotona. Tperuit 3akoH Herotona. Ilpuniun
CYNEPIIO3ULUU CHUIL.

Cwna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHHS, CHJIa TPEHHS
MOKOS1, APYTHE BUbI TPEHUSI.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSITOTEHHS. YCKOpPEHHE CBOOOIHOIO TMa/eHus.
JBwxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTh u
IIepPErpy3KH.

PaBHOBecue maTepuanbHON TOUukH. AGCOMIOTHO TBEpPAOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3menenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOe nBrkenue. Camapa kocmuueckasn. npeonpusmusn PKI] «Ilpozpeccr, CHUY

Mexannueckas pabota U MOIIHOCTh. PaboTa cui TshkecTH, ympyroctH, TpeHusi. Csi3b
sHepruu U paboTel. [loTeHuuanpHas SHeprus Tena, MOJHATOTO HaJa MOBEPXHOCTBHIO 3EMIIH.
[ToTenumanbHas 3Heprus cxkatoi npyxuHbl. Kunernueckas sHeprus. TeopeMa 0 KHHETUUYECKOU
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HabmroeHue MeXaHW4ecKoro JBUKEHHS Tela OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHME MyTEH U TPACKTOPUW JBUXKEHUS OJHOTO M TOTO K€ Tela OTHOCUTEIHHO

pPa3HBIX TENI OTCUETA.

3. H3mepeHne CKOPOCTH U YCKOPEHHUS NPSIMOJIMHEUHOTO JIBUKEHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHKECHHSL.

5. HaGmronenue nBuKeHUs Tela MO OKPYKHOCTH.

6. HaOmoneHne MexaHHMUECKUX SBJICHHUN, IPOUCXOIAIIUX B cucTeMe oTcuéra «Tenexkar

npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIIFHO KaOuHeTa PU3UKU.

7. 3aBUCUMOCTh YCKOPEHHUS TeJla OT MACChI TeJla U JEUCTBYIOIIEH HAa HETO CUJIBI.

8. HaOmroneHue paBeHCTBA CHIT PU B3aUMOJICHCTBUU TEII.

9. H3MeHeHue Beca Tena Ipu YCKOPEHHOM JBHKECHUU.

10. Ilepenaya uMmmynbca Npyu B3aMMOICHCTBUM TEI.



11. IlpeoOpazoBaHust SHEPTHU IPU B3aUMOJCHCTBUU TEI.

12. CoxpaHeHue UMITyJIbCa IIPU HEYIPYTOM B3aUMOJECHCTBUH.

13. CoxpaneHre UMIyibca Mpu abCOIOTHO YIPYTOM B3aUMOJICHCTBUY.

14. HaGmroieHue peakTUBHOTO JIBHYKCHHS.

15. CoxpaHeHue MEXaHUYECKOW IHEPTUH IIPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHHE MEXaHUYECKON SHEPTUU IIPU IBHXKEHHUH TeJla 01 JEHCTBUEM IPY>KUHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoncTtpyupoBaHue TpakTa Mg pa3rOHa W JAjJbHEHIIEr0 PaBHOMEPHOTO JBUKEHUS
HIapUKa WM TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHUS OpycKa WM JBHKCHHS IAapHUKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmpexneneHue YCKOpEHHUs Tejla IPHU PABHOYCKOPEHHOM JBMKEHMHM IO HAKJIOHHOMN
MJIOCKOCTH.

4. HccrnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JIBUKECHUU 0e3
Ha4yaJIbHOU CKOPOCTH.

5. IlpoBepka rumoresbl: €CIM IPU PABHOYCKOPEHHOM JBMKEHUM O€3 HadallbHOUN
CKOPOCTH IYTHM OTHOCSTCS KakK psJ HEYETHbIX YHUCEN, TO COOTBETCTBYIOLIUE
IIPOMEXYTKHU BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHHUSI CKOJIBKEHHS OT CHUJIbI HOPMaJbHOIO
JTaBJICHMUSL.

7. Omnpenenenue k03pPUIHEHTA TPEHUS CKOIBXKEHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHsS] MpPU PABHOMEPHOM JIBHJKEHUU Teja I10

TOPU30HTAJILHOM TOBEPXHOCTH.
10. Onpenenenue pabOTHl CHJIBI YIOPYTOCTH MPU TMOABEME Tpy3a C HUCIOJIH30BAHHUEM
HEMOABMKHOTO U TMOABUKHOTO OJIOKOB.

11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3nesn 9. Mexannveckne Koy1e0aHUs M BOJIHBI.

KonebartenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHWI: MepHoJ, 4acToTa,
aMIUIMTyna. MaTtemaTuueckuii M TNPYXKUHHBIA MasTHUKM. [IpeBpamieHue »sHeprum npu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue kojeOaHus. BoeiHyxkaeHHble koneOaHus. PezoHanc. MexaHu4yeckre BOJHBI.
CaoiicTBa MexaHn4eckux BoJH. [Ipo/iosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TeJl€, CEHCMUYECKUE BOJIHBL.

3Byk. ['pomMKOCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.

Hab6nronenue konebanuii Tel moa JeHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habmionenne BeIHYXACHHBIX KOoJeOaHUI U pe30HaHca.

PacnipocTpanenne npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENHN).

HabmioneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHUYECKHI pe30oHaHC.

ﬂaﬁopamopubte padomul u onvimol.

1. OmnpeneneHue 4acToThl U Meproia KoiaeOaHu MaTeMaTHYECKOTr0 MasiTHUKA.

2. OmnpezneneHue 4acTOTHI U IIeproJa KoiaeOaHU PY>KUHHOTO MasTHUKA.

3. MHccnenoBanue 3aBUCHUMOCTH IEpHOJAa KOJEOAHWH MOABEUICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH IEpHUO/A KOJEOAHUH MPYKUHHOTO MAasgTHUKA OT MaccChl

rpysa.
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5. IIpoBepka HE3aBUCHUMOCTH IEpHOAa KoJeOaHWU Tpy3a, MOABELIICHHOIO K HHUTH, OT
Macchl Ipy3a.
6. OnbIThl, JEMOHCTPUPYIOIIME 33aBUCUMOCTh TMEpuoia KOJeOaHWW MPYKHUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaCHHUS.
Paszgea 10. DiaekTpoMarHuTHOE MOJIE M DJIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTpOMarHUTHOE INoJie. DJIEKTPOMAarHuTHblE BOJHBI. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BouH. lIkana 31eKTpoMarHuTHbIX BOJH. Mcronb30BaHUe 3JEKTPOMArHUTHBIX BOJH AJISI COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BoinHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimeol.
1. M3ydeHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO Tene(oHa.
Pa3nes 11. CBeToBble sIBJICHUS.
JlyueBas monenb cera. Vcrounuku cBera. [IpsMonnHeliHOe pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETa.
[Ipenomnenue cBera. 3akoH mpenomiieHus: cBeta. [lonHoe BHyTpeHHEee OTpaKeHUE CBETa.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox nyweit B muH3e. Omnrtuyeckas cucrema ¢oToamnmnapara, MHUKPOCKONa U
Teneckorna. ['a3 kak ontudeckas cuctema. bim3opykocTs U 1a1bHO30PKOCTbD.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHHE CIIEKTPaIbHBIX [[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE pacCIIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300pakxeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBera.
ONnTHYECKUN CBETOBOI.
Xon syuelt B coOuparomiei Junse.
X0 aydel B pacCEUBArOLLIEH JIMH3E.
[Tonryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.
. Ilpuniun nevictBus ¢oToanmapara, MUKPOCKOIA M TEJIECKOTIA.
10. Mopens riaza.
11. PaznokeHue 6€eoro cBeTa B CIEKT).
12. [Toryuenue 6en0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH yIJIa OTPaKEHHsI CBETOBOTO JIyya OT yrJja MaJeHusl.
2. H3yueHue XxapakTepUCTUK N300paKE€HUs MPEAMETa B IUIOCKOM 3epKajie.
3. HccnenoBaHue 3aBUCMMOCTH YIJia IPEIOMJIEHUSI CBETOBOTO Jiyda OT yrjla MaJeHusl Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yeHnne n300paxeHuit C MOMOIIBIO COOMPAOIIEH JTHH3HI.
Onpenenenne POKyCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI COOMPAIOIIEH JIMH3BI.
OnbITH IO PA3TIOKEHHIO OEIOr0 CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJAECHHUU 4Yepe3 LIBETOBBIC
(UITBTPHL.
Pasznen 12. KBanToBbIe sIBJICHHUA.
Oneiter Pe3epdopaa u turanerapras mozenb aroma. Mogens atoma bopa. Mcnyckanue n
norJomeHre ceeta aroMoM. KBanTel. JInHelyaToie CIEKTPHI.
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PagnoaktuBHOCTh. Anbda, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyxnonnas wmopgens atomHoro szapa. HMsoromsl. PannmoaxtuBHble mnpeBpaumienus. Ilepuon
[0JIypacnaaa aTOMHBIX sIEp.

SnepHble peakuuy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHCEI. DHEPIHUs CBA3U
aToMHbIX saep. CBsa3p Macchl U 3Hepruu. Peakumm cuHte3a u geneHus suep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

SInepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U31y4YE€HUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U MOIJIOIIEHNUS.

CrHieKTpbl pa3aMyYHbIX I'a30B.

CrnexTp BoaOpo/Ia.

HaGnronenue tpekos B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIMUX U3TYUEHUH.

Perucrpanus usiny4eHus IpUPOIHBIX MUHEPAJIOB U IIPOJYKTOB.

Jlaﬁopamopnbte pabomot u onvimel.

1. HaOmro/ieHue CIUIOIMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHHUSI.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacTHILBI 110 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOIO (QoHa.

IToBTOpHTEIBLHO-0000 1A NI MOIYTb.

[ToBTOpUTENBEHO-0000IIAOIIMI  MOAYNIb  MpEAHA3HAYeH JUId CHUCTEeMaTU3alud U
00001IeH!sT IPEMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYCHUT
BCEro Kypca (PM3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY I10
¢buznke U1t 00ydarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeET.

[Ipy wu3ydyeHMM JAHHOTO MOJYJS pPEAIU3YIOTCI M CHUCTEMATU3HPYIOTCS — BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHXKEHHE TPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yibTaToB 0OyueHHs, (OpPMHUPYETCS €CTECTBEHHOHAay4yHas
rPaMOTHOCTh: OCBOECHHME HAyYHBIX METOJIOB HCCIIEOBaHMS SIBJICHUM NPUPOABl U TEXHUKH,
OBJIQICHUE YMEHMSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJyYeHHbIE 3HAHMA,
pemaTh 3a/1a4u, B TOM YUCJI€ KaYECTBEHHbIE U KCIIEPUMEHTAJIbHBIE.

[TpyHIMIIMAIBHO NEATEIBHOCTHBIA XapaKTepP JaHHOTO pas3zella pealn3yeTcs 3a CUET TOro,
4yTO 00y4arolnecs BBIMOIHSIIOT 33JaHNs, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUH Pacro3HaBaTh U HAYYHO OOBICHATH (PU3UUYECKHE SBJICHHS
B OKpY’KaroIIeH MPUPOJIEC U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEeNOBaHUA (U3UUECKUX SIBICHUH, B TOM 4HCIEe Ui
MPOBEPKHU THIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayuHblE€ OCHOBBI Hamboyiee BAXKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOrO MCMOJIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPrUM HAa OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAHEHMsSI BCEX U3BECTHBIX BUJIOB SHEPTHUH.

DU A WS e



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MTPECAMCTHBIX 06pa3OBaTCHBHBIX PE3YyIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUS Y

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

1) mnaTpMoOTH4YeCKOro BOCIIUTAHUSA:

- MPOSIBIICHUE MHTEepeca K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCHIICKOUN (puinyeckoit
HayKH;

- IEHHOCTHOE OTHOIICHUE K IOCTHKEHUSAM POCCUNHCKUX YUEHBIX-(PU3HKOB;

2) rpa:KIaHCKOro U IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCY)KJIE€HHH OOIIECTBEHHO 3HAYMMBIX M STHUECKUX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN (DU3UKH;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOro0 BOCIIUTAHMS:

- BOCTIPUSITHE ACTETHYECKUX KadecTB (PU3NYECKOH HayKH: €€ TapMOHHYHOTO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 NO3HAHMSA:

- OCO3HaHHUE IEHHOCTH (HU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIEH COCTABISIONICH KYIbTYpPHI;

- pa3BUTHE HAYYHOI JII0003HATENIFHOCTH, MHTEPECA K UCCIIEI0BATEIBCKON ACATEIbHOCTH;

5) popmupoBanus KyJbTYPbI 310POBbSI H IMOLIMOHAIBLHOI0 0J1ar0NOJyYHsI:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30MaCHOTO TIOBEAECHUS Ha TpPaHCIOpTe, Ha J0porax, ¢
AIIEKTPHUYECKUM U TETIOBBIM 000PYIOBAaHHEM B IOMANTHHUX YCIOBHSIX;

- c(popMHUPOBAHHOCTh HaBbIKAa peQIIeKCUH, MPU3HAHME CBOETr0 IpaBa Ha OIIMOKY M TaKOro
e IpaBa y JApyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIIMTAHMS

- aKTHBHOE YYacTHe B PEHICHWH MPAaKTUYECKUX 3a/1ad (B paMKax CEeMbH, 00pa30BaTEIbHOM
OpraHu3alii, TOpOJa, Kpas) TEXHOJOTHYECKOH H CONMAJIbHON HANpaBICHHOCTH,
TpeOYIOLIMX B TOM YUCIIE U PU3MUECKUX 3HAHU;

- HHTEpEC K NMPAKTHUECKOMY U3YYECHHUIO IPOQecChi, CBI3aHHBIX C (PU3UKOMH;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

- OpHWEHTAalMs Ha TNPUMEHEHHE (GU3NYECKUX 3HAHWWA JUIs pPEHIeHUs 3agad B OO0JIACTH
OKpY>Karoliel cpefpbl, MIIAHUPOBAHUS IMOCTYNKOB M OLIEHKH MX BO3MOXKHBIX IOCIEICTBUI
JUISl OKPY>KarOIEen CpeJibl;

- OCO3HaHUeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX peleHus;

8) ananTanuu K U3MEHSIOIMMCS YCJIOBHSAM COLMAIbHOI M NPUPOIHON cpelbl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBINOJHEHUM MWCCIEIOBAaHUNH U TPOEKTOB
(bu3MYeCcKOil HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

- TOBBIIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO IeSATEIbHOCT;

- TOTpeOHOCTh, B (HOPMHUPOBAHWHM HOBBIX 3HAHWW, B TOM YHCIE (HOPMYIHUPOBATH HIICH,
MOHSTHSL, TUTIOTE3bI O (PU3MUYECKUX O0BEKTaX U SIBICHUSIX;

- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUIA;

- CTpEeMJICHHE aHAJIM3UPOBATh U BBISBJIATH B3aMMOCBS3H MPUPOJIbI, OOIECTBA U SKOHOMHUKH,
B TOM YHCIJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;



e - OLEHKA CBOMX JCUCTBUH C Y4ETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CPEAy, BO3MOMKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynprare ocBOeHHMA NpOrpaMMbel 1O (HU3MKE HA YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME [103HABaTEIbHbIC YHHMBEpCAJIbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKAaTHBHbBIE
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eiiCTBUS

Ba3oBble 1oruveckue aeicTBUA:

® BBIBIATH U XapaKTEPU30BaATh CYIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBICHUH);

® YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUSA AJISi 0000IIECHUS
U CpaBHEHUS;

® BBIIBIISATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PACCMATPUBAEMBIX (paKTax, JaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

® BBIBIATH MPUYUHHO-CIICJACTBEHHBIE CBSI3M MPU HU3YyYCHHHM (PU3NYECKUX SIBICHUNA U
IPOIIECCOB, JIENIaTh BBIBOABI C HCIIOJIB30BaHUEM JIEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEeHUM, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3AX (PU3NYECKUX BEIUUHH;

® CaMOCTOSITENIbHO BBIOMpATh Crmocod pemieHuss y4eOHOW (U3MYECKOH 3amaun
(cpaBHEHHE HECKOJBKMX BApPHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTe/bcKue eiiCTBUS:

® UCMOJb30BATH BONPOCH KaK UCCIIEA0BATENBCKUI HHCTPYMEHT ITO3HAHMS,

® [POBOJUTH IO CaMOCTOSTEIbHO COCTaBIEHHOMY IUIaHY OIIBIT, HECJIOXKHBIN
bu3nueckuil FKCIepUMEHT, HeOOIbIIOE Hcciel0BaHne (PU3NUECKOTO SIBJICHMUS;

® OIICHWBATh Ha MPHUMEHUMOCTH U JIOCTOBEPHOCTh MH(OPMAIINIO, TIOJYYCHHYIO B XOE
UCCIIEIOBAaHHS WIIH DKCTICPUMEHTA;

®  CaMOCTOATENIHO  (OpMyJIHpoBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yibTaTaM
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0OBAHMS;

® TIPOTHO3UPOBATH BO3MOXKHOE JANIbHEHIIee pa3BuTHe (PU3NIECKHUX MPOIECCOB, a TaKKe
BBIJIBUTATH TIPEATIONIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

® TPUMEHSTH PA3IMYHBIE METOMbI, HHCTPYMEHTBI W 3allPOChI MPH TOWCKE W OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPeUIoKeHHON ydeOHOU (pu3ndeckoil 3a1auu;

® AHAIM3WUPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh WHGOPMAIMIO Pa3THIHBIX
BUIOB ¥ (POPM TIPEICTABIICHHUS;

® CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (hOpMy TMpeicTaBieHUs HH(oOpMaruu u
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOXXHBIMH CXEMaMM, JuarpaMMaMi, HHOMN
rpaduKol U UX KOMOMHAITUSMU.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el CTBHA:

e B X0lIe OOCYXIeHHs Y4YeOHOro Mmarepuaja, Pe3yJbTaToB JIa0OpaTOPHBIX pPabOT u
MIPOEKTOB 33JaBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMOW TEMbl M BBICKA3bIBATh HJIEH,
HalleJICHHbIC Ha pEeIIeHHUEe 3a/1a4d U MOAepKaHue 0JaroenaTeIbHOCTH O0IEHHS,;

® CONOCTaBISTH CBOM CYXJEHHUS C CYXIECHUSMH JAPYTUX YYaCTHHKOB JMajora,
0oOHapyXHUBaTh pa3IMn4yKie U CXOJCTBO MO3UIIHII;

® BBIPAXXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;



nyOoJIMYHO  TPEACTaBIATH  pPE3yAbTaThl  BBIIOJHEHHOTO  (DU3UYECKOTO  OIBITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBHOW pabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckoi mpoOIeMsl;

NPUHUMATh LETd COBMECTHOM MEATENBHOCTH, OpPraHWU30BBIBATH JEHCTBUS IO €&
JOCTHKEHUIO: PACIpeNesIATh PO, 00CYXKIaTh MPOIECCH U PE3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATh CBOIO 4YacTh pabOThHI, AOCTUTas KAad4eCTBEHHOTO pe3yibTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JCHCTBUS C APYTUMH YWICHAMHU KOMaHIbI;
OLICHMBATh KAueCTBO CBOETO BKJI3JAa B OOMMUI NPOAYKT 1O KPUTEPUSIM,
CaMOCTOSITENIEHO C(OPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX ISl PeIICHUS
(bu3nyeCKuX 3HAHMIA;

OpUEHTUPOBATHCS B PA3IMUHBIX MOAXOAAX MNPUHATHS pelleHud (MHIUBUIYaTbHOE,
MPUHITHE PELICHUs B TPYIIIE, MPUHATUE PELICHHUH IPYIIOoN);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM peIICHUS (PU3MUECKOW 3aaudl WM IUTaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUIMXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATH Mpe/iaraéMble BApUAHTHI PELICHU;

JienaTh BEIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh aJIEKBATHYIO OLICHKY CUTYallUH U IIpeIaraTh I1aH €€ U3MEHEHN,

OOBSICHATh MNPUYMHBI JIOCTUXKEHUS (HEJOCTIXKEHUS) pe3yJabTaToOB JIEATENbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BBIMOJIHEHUS (PU3HUECKOTO
UCCIIEIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHMBIIUXCS
CUTYyallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYrOro YeJoBeKa B XOJI€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

Ipu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuleHHH (QU3UYECKUX 3a1ad Wil B
YTBEPKJICHUSX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

HUCIIOJIB30BATh ITOHSTHUSA: @Hanecm/le N XHUMHYCCKUE ABJICHUI, Ha6J'IIO)IeHI/Ie,
BKCHepI/IMeHT, MOACIb, TUIIOTE3a, CAWMHUIIBI (1)I/ISI/I‘—IGCKI/IX BCJIIMYHUH, aTOM, MOJ'IeKy.]'Ia,
arperatHble COCTOSIHHsSI BellecTBa (TBEPHIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHUECKOe
IBIDKCHHE  (paBHOMEpPHOE, HEPaBHOMEpPHOE, TMPSAMOJUHEHHOE),  TPaCKTOpHsI,
paBHOAEWCTByIOImas cuia, aedopmarus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOIIAIOIIUECs COCY/IbI;

paznuyath siBreHus (Iudy3us, TEIUIOBOE IBUKEHHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBHXXCHHUC, HepaBHOMepHOC JBHXXCHHUC, I/IHepI_II/ISI, B3aHMOH€ﬁCTBHC TCII, paBHOBeCI/Ie
TBEPABIX TEI C 3aKPEIUIEHHOMW OCBhIO BpallleHUsA, Iepenada AaBJICHHUS TBEPIbIMU



TeTaMH, KUAKOCTSIMH U ra3aMu, aTMoc(hepHoe JaBieHHE, IJIaBaHUE Tell, IPEeBPaIICHUS
MEXaHMYECKOI 3HEePTUM) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBJICHHUM B OKPYKAIOLIEM MHUpE, B
TOM 4YHcie (pU3MUecKue SBICHHS B MPHUPOJE: MPUMEPHl JABWKCHHUS C Pa3TUUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NpPUPOJE, ACHCTBUE CUJIBI TPEHHS B MPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHHS HA >KMBOH OpraHu3M, IJIaBaHHUE DHIO,
pblyaryd B Teje 4esOBEeKa, MPU 3TOM NEPEeBOAUTHh MPAKTHUECKYIO 3aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

OTNKCHIBATh U3yYCHHbIE CBOMCTBA Te U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BpEeMs, IyThb, CKOPOCTh, CPEAHSS
CKOpPOCTb, CWJIA YIPYrOCTH, CHJIA TSDKECTH, BEC Tella, CHJIa TPEHUs, JaBIICHUE
(TBEpHoOro Tema, >KMIKOCTH, ra3a), BBITAIKUBAIOLIAs cuUlla, MeXaHU4eckas pabora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJIE3HOTO JECUCTBUS
MEXaHM3MOB, KUHETUYECKasi W MOTECHUUANIbHAsI SHEPTUs), NPy OMHCAHUU TMPABUIHHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUECHUS U €UHULIbI
bu3nYeCKUX BEIMYUH, HAXOAUTh (POPMYINBI, CBA3BIBAIONIME MAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(bu3NYECKUX BENNYHH;

XapaKkTepu30BaTh CBOWCTBA Ted, (PU3MUECKUE SBICHUS W TPOIECCHI, HCIOIB3Ys
IpaBUJia CJIOKEHUs cui (BAOJb OJHOM MpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBeCHs pbluara (0OJ0Ka), «30JI0TO€ IMPaBUIIO» MEXaHUKH,
3aKOH COXpAaHEHUs MEXaHWYECKOM DHEPruu, MpH OTOM J1aBaTb CIIOBECHYIO
(GbopMyITHUPOBKY 3aKOHA U 3allMCHIBATh €M0 MATEMATHUYECKOE BBIPAKECHHUE;

OOBSACHATh (U3UYECKUE SIBJIEHMSI, MPOLIECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyallMi NMPaKTUKOOPUEHTHUPOBAHHOTO XapaKTEPA: BBIBIATH NMPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ ONopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (DU3MUECKUX SBICHUH, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3agaud B 1—2 JAelcTBUS, MCNONb3yd 3aKOHBI U (OPMYIIBI,
CBs3bIBaOlME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMKChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATH (DU3MUYECKHE BEIUYMHBI B (OPMYIBI U
IIPOBOAMTH Pacu€Thl, HAXOJUTh CIIPABOYHBIE JaHHbIC, HEOOXOAMMBIE AJIS PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJYYEHHON (PU3NYECKON BETMUHHBI;
pacro3HaBaTh MNpPOOJIEMbI, KOTOpPBIE MOYKHO pELIUTh MPH IOMOIIK (PUINYECKUX
METO/I0OB, B OIIMCAaHWM MCCIEIOBAHUS BBIICIATh IPOBEPSIEMOE IPEAINIOIOKEHHE
(rumotesy), pa3nIuyaTh W WHTEPIPETHPOBATH MOJNYUYEHHBIH pe3ynbTaT, HaXOIUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 110 €r0 pe3yIbTaTaM;

IPOBOJUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3MUYECKUX CBOWCTB
Tes:  (OPMYIHMPOBATH TPOBEpsieMble MPEANON0XKEHUs, COOMpaTh YCTAaHOBKY W3
MPeJI0KEHHOTO 000PYAOBAHHUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITIOJTHATH NPSIMbIE U3MEPEHHs PACCTOSIHUSI, BpEMEHHU, MacChl Tena, 00bEMa, CHIIBI U
TEMIEPATypbl C UCHOJIH30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 33JaHHOHN aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHIA;
MIPOBOJANTH WCCIIEIOBAHKUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYHHBI OT JAPYroM C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH MyTH PAaBHOMEPHO JIBHXKYILIErOCs
TeJa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUSI CKOJIbKEHHUS OT Beca TeJla, KaueCTBa
00pabOTKM TOBEPXHOCTEM Tel M HE3aBHUCHUMOCTH CHJIBI TPEHHsI OT IUIOIIAIU
CONPUKOCHOBEHUS TEJI, CHJIbl YIIPYTOCTH OT YIJIWHEHHUS MPYKUHBI, BHITAJKUBAIOLIEH
CUIBl OT OOBEMA TMOTrpYXKEHHOWM dYacTH Tela W OT TUIOTHOCTH JKHJIKOCTH, €&



HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT IIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJaBaHMs TeJ, YCJIOBHHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOrO HCCIENOBaHUS, COOMpaTh YCTAaHOBKY U  BBINOJHATH
U3MEpEeHus, cienys MpeUIoKEeHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThl MOJY4YCHHOH
3aBHCUMOCTH (DU3MYECKHX BEIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl M TpaduKoB,
JIeN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTM UM TBEPIOro Teja, CWIAa TPEHHUsI CKOJBXEHUS, [aBJIEHUE BO3yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIass Ha MOTPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS IMPOCTHIX MEXAHHU3MOB), CIelysl MPeAsIoKECHHON
MHCTPYKILIMU: IPU BHIOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIYUCIIATH 3HAYEHNE UCKOMOW BEIMYMHBI;

coOuoaTh TMpaBWia TEXHUKH 0Oe30mMacHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

yKa3bplBaTh MNPUHLUIBI JACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, GapoOMeTp, pbluar, MOJBUKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh IPUHLUIBI JEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOHl Ha WX omucaHus (B TOM YHUCIE: MOALIMITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKUH IMPEcC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCHONIb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBJIECHUM M HEOOXOIUMbIe
(du3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGOPMAMIO O MPUMEPax) MNPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHMHA B TOBCEJIHEBHOW >KM3HM s oOecredyeHus
0e30MacHOCTH TpU OOpalleHHuH ¢ OpuOopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYKaroIlei cpese;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOINXCS 3HAaHUM U IMyTEM CPAaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPasl SIBISETCS] TPOTUBOPEUMBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh NIPU BHINOJHEHUH Y4YE€OHBIX 33JaHUIl HAYyYHO-TIOMYJISIPHYIO JINTEPATYpPy
(Gu3NYeCKOro cojJepkaHus, CIpPaBOYHbIE MaTepuanbl, pecypchl cetu WHTepHer,
BJIaJeTh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe MUCbMEHHBIE M YCTHBIE COOOIIEHUsI HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3NUECKOTO COJIEpKaHMsI, B TOM YHCIIe MyOIUYHO JeNaTh
KpaTKHe COOOIIEHHUS O Pe3ysIbTaTax MPOEKTOB MM y4eOHBIX UCCIIEAOBAHUM, IPU ITOM
rPaMOTHO HCIIOJIb30BaTh HW3YYECHHBI TMOHATUHHBIA ammapar Kypca (QU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEH;

IIPYU BBIIIOJIHEHUHU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeiensiTh 0013aHHOCTH B
IpynIne B COOTBETCTBHUH C MMOCTABJIEHHBIMU 33/1a4aMU, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHa
NecTBUM, aZeKBaTHO OIICHHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENBHOCTH TPYIIIH,
BBICTPAanBaTh KOMMYHUKATUBHOE B3aUMO/JICIICTBHE, YUNThIBAasE MHEHUE OKPYKAIOIIHX.

K xonuy oOyuenust B 8 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

UCIIOJIB30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHKCHHE aTOMOB U
MOJICKYJI, arperatHbleé COCTOSIHMS BEIIeCTBA, KPHCTAIMYECKHE W amMopQHbIe Tena,
HACBILICHHBIA ¥ HEHACBILICHHBIN I1ap, BIAXXKHOCTh BO3/yXa, TEMIIEPATypa, BHYTPCHHSIA
DHEPIHUs, TEILUIOBOM JBUIATElb, JIEMEHTAPHBIN IEKTPUUECKUHN 3apsill, SJIEKTPUUYECKOe



IoJIe, NPOBOJHUKM U JHUDJIEKTPUKH, MOCTOSHHBIA JJIEKTPUYECKUM TOK, MAarHUTHOE
1oJe;

pasinyarh sBiIEHUS (TEIJIOBOE PACIIMPEHHE U CXKaTHe, TEIUIoNepenada, TEIUIoBOe
paBHOBECHE, CMAauMBaHHUE, KalWULIPHBIC SBICHUSA, MCIAPEHUE, KOHICHCALIUS,
IIJIaBJICHUE, KpucTajm3anuss  (OTBEpJAEBaHUE),  KWUIIEHUE,  TeIulolepenadya
(TEeruIoNpOBOJHOCTb, KOHBEKLIMSA, H3Iy4YEHHE), DJIEKTpU3aLus Tel, B3auMoJeicTBhe
3apsioB, ACUCTBUSA DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBHE
MarHuToB, JAEUCTBHE MAarHUTHOIO IOJII HAa MPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHAas
UHAYKLHS) TI0 ONMCAHUI0O HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILIEM MHpE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIIPHBIE SIBIICHUsS B IPUPOAE, KpUCTauIbl B mnpupone, usnydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHME POCHI, TyMaHa, HMHEs, CHEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMmocepe, dIIEKTPUUECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOJIOCOB, pOJb MAarHUTHOTO MOJS JUIS KU3HH Ha
3emiie, MOJSIPHOE CHUSIHME, IIPU 3TOM IMEPEBOAUThH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKUE SBJIECHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, YJENbHAs TEIUIOTA IUIABJICHHA, YACIbHAs TEILIOTA
napooOpa3oBaHUs, yJelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KO3()QHUUIMEHT MOJIE3HOrOo
JICHCTBHSI TEIJIOBOM MAILIMHBI, OTHOCUTENIbHAS BIIAXKHOCTb BO3/YyXa, JJIEKTPUYECKHUU
3apsl, CHJla TOKa, OJJIEKTPUYECKOE HANpsLKEHWE, CONPOTUBICHUE IIPOBOJHUKA,
yJI€JIbHOE COIIPOTHUBIIEHHE BELIECTBA, pa0d0Ta U MOIIHOCTb JIEKTPUYECKOT0 TOKA), IpU
ONHCAaHUM MPABUIBHO TPAKTOBATh (U3NUYECKUN CMBICI HCHONb3YyEeMbIX BEJIUYHUH,
0003Ha4YeHHs] U €AMHUIIBI (PU3MUECKUX BEIMYMH, HaXOIUTh (POPMYIIbI, CBSA3BIBAIOIINE
JAaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTMMU BEJIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCMOIb3Ys
OCHOBHBIE IIOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKOM TEOpPUM CTPOEHUs BEILECTBa,
OPUHLIMIT CYNEPHO3UIMKU ToJed (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs
3apsga, 3akoH OMa nis ydacTka Lenu, 3akoH J[xoyns—JleHna, 3aKOH COXpaHEHHs
SHEPruu, MpU ITOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alHCHIBaTh €ro
MaTEeMaTU4YeCKOe BBIPAKECHHUE;

OO0BSACHATH (PpU3MUECKHE TMPOILECChl M CBOICTBA TeJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyalun MIPAaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIAATH
NPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX INIAroB ¢
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (PU3HUECKUX SBIECHUH, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemate pacu€THble 3adauyud B 2-3 JEWUCTBUSA, HCIIONIB3YysS 3aKOHBI U (OPMYJIBL,
CBs3bIBaOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3aJauu
3aIIUCBIBATh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK JNAHHBIX Ul PELICHUS 3a]adH,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE AJIs €€ PEelIeHus, IPOBOJUTh Pacu&Thl U
CpaBHUBATh MOJIyYCHHOE 3HaUYCHUE (PU3MUECKON BEIMUMHBI C U3BECTHBIMH JaHHBIMU;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pELIMTh IMpU MOMOIIM (PU3HUECKUX
METOJOB,  MCIIONb3ysd  ONUCAaHWE  MCCICNOBAaHUA,  BBIICHATH  IPOBEPIEMOE
IIPEANOJIOKEHUE, OLEHUBATh IIPABUIIBHOCTb IIOPSJAKA IIPOBEICHUS MCCIECIOBAHMUS,
JIEJIaTh BBIBOJIBL,



IPOBOJIUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBOHCTB
Tesl (KalWUIIpHbIE SIBIEHMS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béma,
TEMIIEPATYPbI, CKOPOCTH IPOLIECCAa OCTHIBAHUS U HarPEBAHUS IIPU U3IyUYEHUH OT LIBETa
U3Iydaolme (Imoryiomaroniei) IOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATYPbl JKUIAKOCTM W IUIOIIAJUM €€ IIOBEPXHOCTH, DJJEKTpU3alMs Tel U
B3aUMO/JICIICTBHE 3JIEKTPUUECKUX 3apsAJ0B, B3aMMOJAEHUCTBUE MOCTOSHHBIX MarHUTOB,
BU3YalIM3alysl MAarHUTHBIX M0JIE€H MOCTOSIHHBIX MarHuTOB, AEUCTBUS MAarHUTHOTI'O I10JIS
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUIATEIs
MOCTOSTHHOTO TOKa): (OpMYyJIHpOBAaTh TPOBEPSEMBIC MPEANOI0KEHUsA, COOUPAThH
YCTAHOBKY M3 IPEUIOKEHHOIO0  00OpYHOBaHMs, OIUCBHIBaTh XOJA OIBITa U
(GbOopMyIUPOBATH BEIBOIBI;

BBINOJIHATh NPSIMbIE U3MEPEHUs TEMIIEPAaTyphbl, OTHOCUTEIBHON BIIAXKHOCTH BO3/YyXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUMKOB
(¢u3nYeCKUX BEJIWYMH, CPAaBHMBATh pE3yJIbTaThl W3MEpPEHUNl C Yy4€TOM 3aJaHHOI
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (DM3NYECKON BEITMYMHBI OT JIPYTOil €
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS NPOBOJHUKA OT
€ro JJIMHBI, IUIOLa1 MONEPEYHOro CEUYEHUs! M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAINIPSHKEHUSI HAa IPOBOHUKE,
UCCIICIOBAaHUE IOCIIE0BATEIbHOIO U MapajljIeIbHOIO COEJUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEOBaHUEe, cOOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHHS, CICIYS
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3y/IbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TabJIUL ¥ TpauKOB, eJIaTh BHIBOJBI IO PE3yJbTaTaM UCCIIEI0BAaHUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (U3UYECKUX BEIMUYUH (yIelbHas TeIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0oTa U MOILTHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHMs, coOupaThb HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
IIPEUI0KEHHOW HHCTPYKLMH, U BBIYUCIIATH 3HAYEHUE BEJIMYNHBI;

coOnrofarh TMpaBuia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OHMOpPOH Ha MX OMHUCAHUSA (B TOM YHUCIIE: CUCTEMa OTOIJICHHUS JJIOMOB,
TUTPOMETP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETYHUK DIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeIbHbIE AIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), MWCHOJb3ysd 3HAaHUS O CBOMCTBaX (U3MUECKUX SBICHUH U
He0oOXoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCThIE TEXHHUUECKHE YCTPOHCTBA M H3MEPUTENIbHBIE NMPUOOPHI IO
CXEMaM M CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHMsl, AJIEKTPOCKOII, PEOCTaT), COCTABIATH
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCIEI0BATEIbHBIM U NapauIeIbHbIM COECIUHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS DJIEMEHTOB IEKTPUUYECKUX LIETIEH;
OPUBOANUTH TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPUMEPax) MNPaKTUYECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHUM B IOBCEAHEBHOM >KM3HHM JUIsl OoOecreueHus
0€30MacCHOCTH TpH OOpalleHuH C NPUOOpaMU U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHHsI 3/I0pOBbSi M COONIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKalollleil cpee;

OCYILIECTBIIAITh MOMUCK HH(pOpMaruu (U3NIECKOTo cojepkaHus B HHTepHere, Ha
OCHOBE MMEIOIMXCA 3HAaHUN M NyTEM CpPaBHEHMs JONOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(QOPMALIMIO, KOTOpas SBIISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh TIPH BBITIOTHEHUH YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATYPy
bu3nyecKoro cojaep)KaHusi, CIPAaBOUYHbIE MaTepUasibl, pecypchl cetu HHTepHer,
BIIQJICTh MpPHEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUH W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3maBaTh COOCTBEHHBIC MUCHMEHHBICE M KpPAaTKHE YCTHBIE COOOIIEHUs, 0000Imas
WH(GOPMAIIMIO U3 HECKOTBKMX UCTOYHHKOB (PU3UYECKOTO COICPXKAHHSA, B TOM YHCIIC
nyOJIMYHO  TPENCTaBISITH  PE3yibTaTbl  MPOEKTHOM WM  HCCIIEJOBATEIbCKOM
JEATEeIbHOCTH, TP 3TOM T'PaMOTHO HCIIOJIb30BaTh M3YYCHHBIM MOHATHHHBIA ammapar
Kypca (hU3HKHU, COMTPOBOXK/IATh BBICTYIUICHUE IPE3CHTALIUEH;

IPU BBINIOJIHEHUU YYEOHBIX MTPOEKTOB M WCCIEAOBAHUN (DU3HUECKUX MPOIECCOB
pacmpeaensaTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABICHHBIMU 33a4aMU,
CIEIUTh 3a BBHINOJHEHHEM IIJIaHa JIEHCTBUH M KOPPEKTUPOBATH €ro, aJleKBaTHO
OIICHWBAaTh  COOCTBEHHBIM BKJIaJA B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aHMOJICHCTBHE, IPOSBIISiA TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHBIE pPe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

WCIIOJb30BaTh IOHATHS: CHCTEMA OTCUETA, MaTepUAIbHAs TOYKA, TPACKTOPUS,
OTHOCHUTEIIFHOCTh MEXaHUYECKOTO JIBHKCHHS, NedopMarus (yrnpyras, MiIacTHIecKas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpEerpy3Ku, LEHTP
TSXKECTH, a0COJIIOTHO TBEPAOE TENO, LEHTP TSHKECTU TBEPAOrO Tela, paBHOBECHE,
MEXaHW4YeCKWe KoilebaHusi U  BOJIHBI, 3BYK, HWHOPa3ByK H  yIbTPa3BYK,
AJIGKTPOMATrHUTHBIC BOJIHBI, ITKajda 3JICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
TAIbHO30PKOCTh, CIEKTPhl HWCIyCKaHWs W ToriomieHus, anbda, Oera- M ramma-
W3JIyYEHHUS], U30TOIIbI, SIIEPHAs SHEPTeTHKA;

pa3inuaTth SBICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKEHUE, CBOOOHOE MaJicHUE Tell, PABHOMEPHOE
JB)KEHUE TIO OKPYKHOCTH, B3aWMOJICHCTBHUE TEJ, PEAKTUBHOE JBH)KEHUE,
Kose0aTeNbHOE NIBIDKEHUE (3aTyXamwllue W BBIHYKIEHHBbIE KoeOaHUs), PE30HAHC,
BOJJHOBO€ JBH)KCHUE, OTPAKEHUE 3BYKa, MPAMOJUHEHNHOE PpPACHPOCTPAHEHUE,
OTpaXEHUE U MPEJIIOMIICHUE CBETA, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHUE
0esoro cBeTa B CIEKTP W CIOXEHUE CHEKTPAIbHBIX I[BETOB, IMCIIEPCUS CBETA,
€CTECTBEHHAs] PaJMOAKTHUBHOCTh, BOZHUKHOBEHUE JMHEHUATOr0 CHEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (hPU3HUECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE N3YUECHHBIX (PU3MUECKUX SBICHUN B OKPY’KalOIIieM Mupe (B
TOM yucie (HU3NYECKUE SIBICHUS B MPHUPOE: MPWIMBLI U OTJIMBBI, JBUKCHHUE TIJIAHET
ConHe4yHOM cUCTEeMBbl, PEaKTUBHOE JIBUJKEHUE KUBBIX OPraHU3MOB, BOCTIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHUYECKHE BOJIHBI, I[YHAMH, 3XO, IIBE€Ta TeI,
ONTHYECKHWE SBIEHUS B  TMPHUPOAE, OHOIOTHYECKOe  JEHCTBHUE  BUIUMOTO,
yIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIM DPaJIMOAKTHBHBIN
$OH, KOCMHYECKHE IIy4d, PAANOAKTHUBHOE W3JIyYCHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJIMOAKTUBHBIX M3JIYYCHH Ha OpPraHWU3M YEJIOBEKA), IPU 3TOM NEPEBOIUTH
MPAKTUYECKYIO 33/7auy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKH)
(bU3UYEeCKUX SIBJICHUH;

OTIHMCHIBATh U3yUCHHBIE CBOMCTBA TEl U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (CPEelHsIsT U MTHOBEHHAs CKOPOCTh Tejla MPU HEPaAaBHOMEPHOM JIBHIKECHHH,
YCKOPEHHE, MEepEMEIIEHNE, MyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUs, CUJIa YIOPYTOCTH,
CWJIa TSOKECTH, YCKOPEHHE CBOOOTHOTO TMAJCHWS, BEC Telld, UMITYJIhC Tela, UMITYIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAIbHAS SHEPTUs Teja, MOJHATOTO
HaJ[ MIOBEPXHOCTHIO 3€MJIM, OTCHIIMAIbHAS SHEPTUSI CKATOU MPYXKUHBI, KHHETHYECKast



SHEprus, TOJHAas MEXaHWYecKas SHEeprus, MepuoJl W 4YacToTa KojeOaHu#, IHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, [10Ka3aTelb INPEIOMIICHUS
Cpezbl), IPU ONHCAHWM TMPABHIBHO TPAKTOBATh (PU3MYECKHI CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHULBl (PU3MYECKMX BEJIUYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYHHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUMUH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpPaHEHMsI SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIMI CYNEPHO3ULMU CHUII,
IPUHLINII OTHOCUTENbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAKEHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOI'O YHMCEJI TMpU SJAEPHBIX pPEAKIUsIX, IpPU 3TOM JaBaThb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCH M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyalluid  TPAaKTUKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYUHHO-
CJICZICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 u3ydeHHBIX CBOWCTBAa (U3MYECKUX SBICHHUH, (U3NUYECKUX 3aKOHOB MM
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIe 3aa4uM (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM ), UCTIONIb3Ys
3aKOHBI U (POPMYJIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAIHM3a
yCIOBHS 3a/laud 3alUChiBaTh KpaTKOe YCJIOBME, BBIABIATH HENOCTAIOIIME WIH
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC JJISI PEHICHUS,
OPOBOJIUTH PAacy€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJTYYEHHOIO 3HAUYEHUs
(U3UYECKON BEITMYUHBIL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXKHO pEUIMTh NPH MOMOIIM (U3HUECKHX
METO/OB,  MCIIONB3ys  ONMCAaHHE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
MPENIOJIOKEHNE, OLIEHWBATh MPAaBUWJIBHOCTh MOPSAKAa IPOBEIACHUS HCCIEA0BaHUSA,
JieNaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YIbTaThl HAOIIOCHUN U OMBITOB;

MIPOBOJIUTH OMBITHI MO0 HAOIIOACHUIO (PU3MUECKUX SBICHUN W (DU3MUECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil MpyKMHHOTO MAasTHUKA OT MAacChl rpy3a U KECTKOCTH MPYXKHUHbI U
HE3aBUCHMOCTb OT aMIUTUTY/Ibl MaJIbIX KOJIEOAHUMN, MPSIMOIMHENHOE pacIpOCTpaHEHUE
CBETa, pPa3jiokeHHe OeJoro cBeTa B CIHEKTP, U3y4eHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparoniel JuH3e,
HaOJIOIeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HM3IYYEHHUs): CaMOCTOSTEIbHO
coOuparh YCTaHOBKY U3 N30BITOYHOIO HabOpa 000py0BaHMs, OUCHIBATH XOJI OTbITA U
€ro pe3yJabTaThl, (POPMYIUPOBATH BBIBOIbI;

MPOBOAUTh NPU HEOOXOAMMOCTH CEPHUIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HaYeHHe u3MepsaeMoill BelUYUHBI ((POKYCHOE paccTOsIHHME cOOUparoie JIMH3bI),
000CHOBBIBATh BHIOOD crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

IIPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OpSIMBIX HM3MEPEHHH (3aBUCUMOCTh MYTH OT BPEMEHH TMIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTu4ecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPAKEHUS CBETa OT yria MaJCHUs U
yIiia MpeNoMIICHHs OT yIJia MajeHus1): TUIAaHUPOBAaTh MCCIIEJOBAHUE, CAMOCTOSTEIHLHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaThl IOJYYEHHOH 3aBHUCUMOCTH
¢u3nUecKuX BEIUYMH B BHJE TAOMUIl U rpaduKoB, AeNaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIEI0BaHMS;

IPOBOJIUTh KOCBEHHBIC H3MEpPEHHUS (HU3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHUE CBOOOIHOTO MaJCHHUS,
KECTKOCTh NMPYXKHUHBI, KOIYOULIMEHT TPEHUS CKOJIbKEHMs, MEXaHW4ecKas paboTa u



MOIIHOCTb, YacTOTa M TMEpHOA KojeOaHWH MaTeMaTH4YeCKOr0 M MPYKUHHOTO
MasTHUKOB, ONTHYECKass CWIa COOMparomled JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMpPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJHATH
U3MEpEHMS, Cenysl NPEIIOKEHHON MHCTPYKLIMH, BBIUUCIIATH 3HAUYECHUE BEIIMYUHBI U
AQHAIN3UPOBATh IIOJYyYEHHBIE pE3ylbTaThl C Y4YETOM 3aJaHHOM MOrpEelIHOCTU
HU3MEPEHHUI;

coOioaTh TMpaBWia TEXHUKH Oe3omacHOCTH mpu pabore ¢ 1abopaTOPHBIM
00opyI0BaHNEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI MCTOYHMK CBETA, Jy4Y, TOHKas JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOTO SApa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HW3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOPOIl HA UX ONUCAHUS (B TOM YHUCIIE: CIUOMETP, JATUYMKHU MOJIOKEHNUS,
pacCTOsHUA U YCKOPEHHUS, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapar, ONTHYECKUe
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUM U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKHM M3YyYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB IPH PELIEHUH y4yeOHO-
NPAaKTUYECKUX 3aJlay, ONTUYECKHUE CXEMBbl JJIS MOCTPOCHUS M300paKeHUH B IJIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) HPaKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM XKHM3HM I OOecredeHus
0e30MacHOCTH TpU OOpalleHHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKaroIlei cpese;

OCYLIECTBIIATh MOMCK HMHPOpManuu (uzndeckoro cojepxkanuss B HHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpe/eIeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM Ha OCHOBE WMEIONIUXCS 3HaHUN W
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 3aJaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATYpPy
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOPMALUU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTyIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE MH(POpPMALUU
U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEp)KAHUS, IMYOJUYHO IMPEACTaBIATh
pE3yJbTaThl MPOEKTHOW WM HCCIIEI0BATENbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszaena (U3NKH U
COIIPOBOXKJATh BBICTYIUIEHHWE MpE3eHTale ¢ Y4€TOM OCOOCHHOCTEH ayauTOpUu
CBEPCTHHKOB.

BocnurarenbHblii moTeHuuad npeamera «Ousukay peannsyercs yepes:
MPUBIICUCHNE BHUMaHUS OOydYalolIUXcs K LEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax

SIBIICHUH,

OpraHu3alMio HMX pabdOTBl C TMOJy4aeMOM Ha YPOKE COIHAIBbHO 3HAYUMOMU

uH(popmarmeli — WHUIMHPOBAHWE €€ OOCYKIEHHUS, BBICKA3bIBaHUS OOYYAIOIIUMHCS CBOETO
MHEHHUS 110 €€ MOBOAY, BEIPAOOTKH CBOETO K HEll OTHOIICHUS;
JEMOHCTpAIMIO OOYyYalOUIMMCS TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO ITOBEICHHUS,
IPOSIBIICHUS! YEJIOBEKOIIOOMS U 10OPOCEPIEUHOCTH, Yepe3 Mo100p COOTBETCTBYIONINX 3aaHUM;
NpUMEHEHWEe Ha ypOKaxX HWHTEPAKTUBHBIX (GopM pabOTBl ¢  OOyYarOIIUMUCS:



UHTEJUICKTYaIbHBIX WIp, CTHUMY/JIMPYIOUIMX II03HABAaTEJIbHYI0 MOTHBALMIO OOYYaroLIUXC;
JTUCKYCCUM, KOTOpbIe JaloT OOy4aromMMcsi BO3MOXKHOCTh TNPUOOPECTH OMNBIT BEICHUS
KOHCTPYKTHBHOTO JIMAJIOTa; TPYNIOBOH pabOThl WM paboOThl B Mapax, KOTOpPbIE YydaT
oOyyaronuxcsi KOMaHJAHOH paboTe 1 B3aUMOJCIHCTBUIO C IPYTUMHU 00yUYaIOIUMUCS;

MHUIMAPOBAHKE U MOJICPKKY UCCIIE0BATEIBCKOM IEATENIbHOCTH 00YJaOLINXCs B paMKax
peanu3alMi MMM WHIUBUIYAJIBHBIX M TPYHIOBBIX MCCIEIOBATEIbCKUX IMPOEKTOB, YTO AACT
00y4aronmMcsi BO3MOKHOCTh IIPUOOPECTU HABBIK CAMOCTOSITEJILHOTO PELIECHUS] TEOPETUUECKOM
po0OJieMbl, HABBIK T€HEPUPOBAHUS U OPOpPMIIEHUSI COOCTBEHHBIX HJIEH, HABBIK YBAXKUTEIBHOTO
OTHOLICHHUA K YYXKHUM HAesM, oQOpMIIEHHBIM B paboTax Apyrux HCCleaoBaresieil, HaBBIK
MyOJIMYHOTO BBICTYIICHUS MEpes ayAUTOPHUE, apryMEHTUPOBAHUS U OTCTaWBaHUs CBOCH TOUKHU
3pEeHUs.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

KounvecTBO 4yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudposbie)
n/n NMPOrpamMMbl Bcero Oﬁﬂ TPOJBHDIC pﬁaRanecmle oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIETr0 MUpa
11 dusuka - HayKa 0 IMPHUPOJIE 2 bubmmorexa [TOK
' YK PHpoZ https://m.edsoo.ru/7f416194
bubmuorexa [JOK
12 DH3HUCCKHE BEIIHIHHI 2 1 https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 Bronmozexa LIOK
' https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pasnean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHHH BellleCTBA
2.1 CtpocHue BelecTBa 1 bubmorexa LIOK
' P . https://m.edsoo.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 5 1 bubmuorexa [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSHHS BEIIECTBa 2 bubmmorexa [TOK
' P B https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBU:KeHMe U B3aUMO/IeiiCTBHE TeJl
bubmuorexa [JOK
31 Mexarueckoe nsiienne 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
3.2 Muepuus, macca, maoTHoCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Bupe e 14 1 2 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
https://m.edsoo.ru/7f416194

Wroro no pazueny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
' TeJNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenue xukocTn S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe naBneHue 6 https://m.eds00.ru/7f416194
44 JleiicTBHE MKUAKOCTHU U Ta3a HA NOTPYKEHHOE 7 3 bubnnorexa [HOK
' B HHUX TEJO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3znea 5. Pa6ora u MOIIHOCTh. JHEPrust
bubmuorexa [JOK
51 PaGoTa u mommHoCTE 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctsie MexanusMel 5 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
5.3 Mexanmaeckas sueprus 4 1 https://m.edso00.ru/7f416194
Hroro no pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3pen 1. TensioBbIe siBJICHUS
1.1 CrtpoeHue u CBOMCTBA BElIECTBA 7 bubmoreka LOK
' https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
12 Tenosbie nporeccy! 21 1 S https://m.edsﬁ).ru/?f4181ce
Hroro mo pazueny 28
Pa3znen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnnoreka [JOK
' U MX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 Egg?}l/or;eelijigﬂﬁﬂ f4181ce
bu6mmoreka [IOK
2.3 MarHuTHBIC SBIICHHS 6 1 15 https://m.eds00.ru/7f4181ce
bu6mmoreka [JOK
24 ICKTPOMATHHTHAS HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

KoandyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4decKkoe ABIKEHHE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIHCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsaumonetictaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKoneI coxpaneHms 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHus H BOJHBI
bu6mmoreka [IOK
2.1 Mexannueckue KouneOaHus 7 3 https://m.eds00.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DjieKTpOMArHuTHOE 10Jie U DJIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 5 2 bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3zaen 4. CBeToBbIE SIBJEHUS
bu6mmorexa [IOK
4.1 3aKOHBI PaCIPOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 bubmmorexa [IOK

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

bu6mmoreka [IOK
4.3 Pasnosxenue 6emoro cBera B CIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3zgea S. KBanTOBBIC SIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue u morioiieHue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (-TpoeHHe ATOMHOTO AApa 0 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepibie peaxiuin ! . ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6. [loBTOpUTEIbHO-00001IAK0INIT MOAYJIb

6.1 [ToBTOpEeHHE M 0000IIIEHNE CONEepKAHUS 9 5 bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

®usuka — Hayka O PUpOE.
SBnenus npupoabl. Puznyeckre
SIBJICHUS

MexanudecKkue, TIUIOBEIC,
3JIEKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS
®Ou3nueckue BEININHBI U UX
HU3MEpeHUE

KoaunuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHBbIE LU (PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

VYpok-uccnenosanue "M3mepenne
TeMIepaTypbl IPH OMOIIU
AKHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIEPATyphl"

Kak ¢u3uka u npyrue ecrecTBeHHbIE

HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYUYHBIN METON
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUI C TIOMOIIBI0 MOAETIEH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIposepka
TMIOTE3bI: JaJbHOCTh MOJIETA
11apuKa, MymeHHOro
TOPU30HTANILHO, TEM OOJIbIIIE, UEM
OostbliIe BICOTA IycKa"

Crpoenue BeniectBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEIlIeCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JIBr>xeHue 4acTHIl BEIISCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpoxk-uccienoBanue «OMnbIThI IO
HaAOJIIOIEHUIO TEIIOBOIO
PaCIIUPEHHS Ta30BY

10

11

AFpCFaTHBIe COCTOsIHHA BCIIICCTBA

B3anMocBsA3b Mexy CBOWCTBAMU
BEI[ECTB B Pa3HBIX arperaTHbIX
COCTOSAHHUAX U UX
ATOMHOMOJICKYJISIPHBIM CTPOCHHEM.
OCoOEHHOCTH arperaTHbIX
COCTOSIHHIA BOJIBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0378

12

13

MexaHu4eckoe JBUKCHUE.
Ilpogpeccuu unsicenep —
cmpoumens, unxcenep. Ilonyuenue
npogeccuu ¢ ApxumexkmypHo —
cmpoumenbHoil aKkaoemuu
CamI'TV.

PaBHOMEpHOE M HEpaBHOMEPHOE
JIBUKCHHEC

Ckopoctb. EnuHuiiel ckopoctu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a05c6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a079c

14

Pacuer IMyTHU U BpECMCHU IBUKCHU A

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0ae4

15

WNuepuust. 3aKkoH HHEPLMH.
B3aumopeiicTBue Ten Kak NpuUunHa
U3MEHEHHUs CKOPOCTH JIBUYKEHUS TeEll

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a0c10

16

IInotHoCTE BemiectBa. Pacuer
Macchl ¥ 00bemMa Teja 1o €ro
IJIOTHOCTH

bubnmoreka [JOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopatopHnas pabora
«Ompenenenne IIOTHOCTH TBEPAOTO
Tena»

18

Pertennie 3agau mo reme
"TInotHOCTH BemecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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

Cua xak XapaKTCPUCTHUKA

19 B3auMoaercreug tein. Cria
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas padorta «3ydyeHue
3aBUCHMOCTH PACTSKCHHS
20
(medopmanun) Mpy>KUHBI OT
MPUJIOKEHHON CHJIBI»
21 SIBnenue tarorenns. Cuiia TKECTH
20| macact nevs Beo rens. Pemerme BuGnorexa LIOK
e ’ N https://m.edso00.ru/ff0al778
3ama4 o teMe "Cuna TsHKeCTH
| e oy B 10K
P P https://m.edsoo.ru/ff0a1502
IUTAHET
bu6mmoreka [IOK
24 Msmepenue cun. JlunamomeTp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
2 ggzmzlggenniﬁ; I;I/In, HaIpaBJIEHHBIX Bubmorexa [IOK
JUOH TP ) https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
27 Pemenue 3amau mo teme
"PaBHonelicTByrOMmas cuin”
| et e B LOK
1P PHPOA https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopatopnas pabora «3yuenue
29 cxonmenns o7 cnh manserms BuGmiorexa LIOK
A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI»
30 Pemenwe 3a1a4 Ha onpeseiieHne



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

PaBHOICHCTBYIONICH CHUJIIBI

Pemrenue 3agau mo remam: «Bec
tenay, «['paduyueckoe n3ooOpakeHue

bubmuoreka [JOK

31 cuiy, «CUs», https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOILAS CUID»
Konrponsnas padora no remam:
«MexaHn4ecKoe IBUKCHHEY,
32 «Macca, IIIIOTHOCThY, «Bec Tenay,
«I"paduyeckoe n300paKCHUE CHUIT»,
«Cuib»
33 Hasnenne. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEJIMUYCHUS JTABICHHS https://m.edsoo.ru/ff0a20a6
| Lo Semmeocn B 10K
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATYpPhI
o | pe e B 10K
- KL ' https://m.edsoo.ru/ff0a25b0
3axon [lackans
35 smsannce scfisranent cnms Buamoterca LIOK
& https://m.edsoo.ru/ff0a2718
TSHKECTHU
37 Pemenue 3amau o reme «JlaBnenue bubnuoteka [JOK
B JKHUIKOCTH U rase. 3akoH [Tackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmaromuecs cocy et https://m.edsoo.ru/ff0a2970
39 I'uppaBanueckwmii mpecc bubmorexa [TOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKUIKOCTHBIM HAcOC
Atmocdepa 3emin. HpI/I‘{I/IIU{BI Bubnmorexa [IOK
41 CYILIECTBOBAHMS BO3yIIHON

000JIOUKH 3eMIIU. 3aBUCUMOCTD

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

aTMOC(EPHOI0o AAaBJICHUS OT BBICOTHI
HaJl ypOBHEM MODsI

42 Bec Bo3nyxa. AtmochepHoe bubmumoreka [IOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOro bubmuorexa [JOK
nasnenus. OnbIT Toppruerum https://m.edsoo.ru/ff0a2da8
44 ?LZ];I/IIEIP{III:I/I; ZTTBBE;:Z[:T(L?;?;O;SOBHeM bubmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOpsI
45 Bapomerp-aneponn. AtmochepHoe bubnuorexa [JOK
JaBIICHHE HA Pa3IMYHBIX BBHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau no reme
46 " "
ATMocdepHOe aBIeHHE
g | DoReme oo BuGorra 1O
' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopatopHnas pabora
48 «OmnpeneneHne BEITAIKUBAIOIICH bubnuotexa [JOK
CHJIBI, JICUCTBYIOIICH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH)
JlaboparopHnast pabota 1mo Teme
o | SeoTemme o e B 10K
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH
Tena»
bu6mmorexa [IOK
50 Hnaaie Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
"KoHcTpynpoBaHnue apeomeTpa win
51 KOHCTPYHPOBAHUE JIOAKU U

omnpezcieHuE e
Ipy30M0IbEMHOCTH"



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

52

53

Pemenne 3amad mo Temam:
«IInaBanue cynos.
BosnyxomnaBanue», «/laBinenue
TBEPJbIX TEJ, )KUJIKOCTEU U Ta30B»

Mexannueckasi pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

54

55

56

MorHocTts. EquHUIBI MOIITHOCTH

Ypok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MPHU
noabeme 1o JiectHuie"

IIpoctele MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha pplyare

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

57

58

59

KonTponbhas padota no teme
«JlaBreHue TBEpbIX Tel,
KHUJIKOCTEH U Ta30B» /
Bcepoccuiickas mpoBepodHas
pabota

PesepBHblit ypok. Pabora ¢
TEKCTaMH 1o Teme «/laBneHue
TBEPABIX TEJ, )KUIAKOCTEN U Ta30B» /
Bcepoccuiickas nmpoBepouHas
paborta

Prryaru B TexHuke, OBITY U IPUPO/IE.

JlaGopatopHnas pabora
«HccnenoBanne ycIoBAN
paBHOBECHSI phlyara

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

60

61

Pemenue 3amau mo teMe «Y CI0BUS
paBHOBECHSI pblUara

Koaddumnment nonesnoro necTpust
Mexanu3ma. Jlaboparopuas pabota
«M3mepenune KII/ naknonHOM
TJIOCKOCTH

0.5

bubnmoreka [JOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Pemenue 3agau mo teme "Padora,

62 MorutHocth, KIT/"

Mexanuyeckas SHEpIusl.
63 Kunernyeckas 1 noTeHIAaIbHAs
JHEpPTrus

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

64

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

VY POK-3KCIIEPUMEHT 110 TEME
"DKCcnepuMEHTaIbHOE OIpeIeIICHHE
W3MEHEHMS KHHETUYECKOU 1
IIOTEHIMATIbHON SHEPIUH IIPH
CKaTBhIBAaHUH TeJIa 110 HAKIIOHHOH
miockoctu"

65

KonTponbhas padota no teme

66
«PaboTa 1 MOIIHOCTb. DHEPTHUS»

Pesepaubiit ypok. Pabora ¢
67 TEKCTaMH 110 TeMe "MexaHuuecKoe
nBIOKeHne"

Pesepubiit ypok. Pabora ¢
68 TekcTaMu 1o TeMe "PaboTa.
MouHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adee6



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kont I Hata o0pa3oBaTeIbHbI
/i Beero POJIbHBIE paKTHYeCKHe u3yueHus pa3oBarteJ e
padoThI padoThI pecypcbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnmoreka [JOK
TEOPHH U HX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
, | Mowmmimorommrs | B 10K
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOBsicHEHHE CBOKCTB TBEPIOTO,
KHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHHUH BELIECTBA HA OCHOBE 1
MOJIO)KEHUN MOJIEKYJISIPHO-
KHHETUYECKON Teopuu
5 Kpucrannnueckue u amopgHsbie 1 bubnnorexka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHMe U KallWJUISIPHOCTb. 1 bubnunorexa [JOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuiupeHue u cxaTue 1 bubmorexa [JOK
https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TeMIIEpaTyphl
8 CO CKOPOCTBIO TETUIOBOTO JIBHKECHUS 1
YaCTHII
9 Buytpennss sneprus. CrocoOsl 1 bubmuoreka [IOK
W3MCHEHUS BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
10 Bunsl Tenonepenaun 1 Eubmorexa LIOK
https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepenuus "IIpakTruueckoe 1 1 bubnnorexka [HOK



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

UCIIOJIb30BAHUE TEIUIOBBIX CBOMCTB
BEIIECTB U MAaTEPHUAJIOB B IIEIIAX
sHeprocoepekeHus "

https://m.edsoo.ru/ff0a65c0

KonnuectBo TeruioTrl. Y aenbHas

bu6mmoreka [IOK

12 TEIJI0EMKOCTb https://m.edsoo.ru/ff0a6976
| S s G B LOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
Jlaboparopnas pabora
14 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
TEI000MEHa MPH CMELTHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topstaeit BOAbI"
Pacuer konmuecTBa TEIIOTHI,
15 HE0OXOIUMOTO ISl HATPEBAHUS
TeJa U BBIIETSIEMOT0 UM MPU
OXJTKICHUHT
JlaGopatopHnas pabora
16 "OnpenencHue yaeabHOu bubmorexa [IOK
" https://m.edsoo.ru/ff0a6bb0
TEIMJIOEMKOCTH BEIIEeCTBA
17 DHeprus ToIUIMBA. Y IenbHas bubnunorexa [JOK
TEIJIOTa CrOPaHHUSI https://m.edsoo.ru/ff0a7b5a
18 KH[;II?:;I:HI;PII/IGI{Z&;T???ii{nlziLHaﬂ Eubmorexa IIOK
' https://m.edsoo.ru/ff0a71d2
TEII0Ta TUIaBJIEHUS
19 %ﬁ;ﬁiiﬂgx 5;233012 TEIUIOTHI Eubmorexa LIOK
; https://m.edsoo.ru/ff0a72fe
IJTaBJICHUS JIb/1a
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Temiora BuGmmotexa LIOK
21 napooOpazoBaHMsl U KOHICHCALIUH.

3aBUCUMOCTh TEMIIEpaTyphl

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

KHUIIEHUS OT aTMOC(HEPHOTO
JTABJICHUS

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEJIbHOW BJIAXKHOCTH
BO3ayXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

24

25

26

27

Pemenue 3amau Ha onpeencHue
BJIQXKHOCTH BO3/yXa

[IpuHIMIIBI pabOTHI TEMIOBBIX
nsuraresneif. [laposas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHMS

KII/I TermoBoro aBuraress.
TeroBble IBUraTeNy U 3aiuTa
OKPYKAIOLIEH Cpe/Ibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPIrUU B TEIUIOBBIX MPOLECCAX

[ToaroroBka Kk KOHTPOILHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BenecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TerutoBble gBieHUA. U3MeHeHNE
arperaTHbIX COCTOSIHMH BemiecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

31

32

Onekrpusanus Ten. [[Ba pona
AIEKTPUUCCKUX 3aPSI0B
Ypoxk-uccienoBanue
"DnexkTpu3auus Teqa UHAYKIUEH 1
IIPU CONPUKOCHOBEHUH"
B3auMogeiicTBre 3apsyKEHHBIX TEIL.
3akoH Kynona

DneKTpruYecKoe moJie.
Hanpsi>keHHOCTB AJIeKTPUUECKOro

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

noist. [IpuHnmn cynepno3uuuu
BJIEKTPUYECKUX IMOJIEN

HocuTenu snektpuyeckux 3apsjios.

33 DneMeHTapHbIi 3apsa. CTpoeHue
aroma

34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmumoreka [IOK
COXPaHCHHMS DJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3aga4 Ha npuMEHEHUE bu6mmoreka [IOK
CBOMCTB DJICKTPHUCCKHX 3apsiJIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUIECKUI TOK, YCIIOBHS €T0
cyuiectBoBanus. cTouHUKH

36 3JIEKTPUYECKOTO TOKA bubnuorexa [JOK
Hcemounuk anekmpuueckoii https://m.edsoo.ru/ff0a95a4
Inepeuu ona Camapckoit oonacmu,

Bonsrcckaa I'DC umenu Jlenuna
37 JlecTBUSI 2JEKTPUUECKOTO TOKA bubmmorexa LHOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO ITOJISI Ha 1
MIPOBOJTHUKYU U IUDJIEKTPUKH"

39 DNEeKTpUYECKU TOK B MeTaJljax, bubnmnorexa [JOK
YKUJKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U e€
COCTaBHbIE YaCTH

| S Ty o B 10K

" https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DIIEKTpUYECKOE HAIIPSKEHUE.

42 Bonbr™merp. JlaGopaTopHas pabora 05 bubnuorexa [IOK
"H3mMepeHue u peryupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 ConpoTHuBieHNE TPOBOAHUKA. bubnuorexa [IOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

Y aenbHOE CONPOTUBIICHUE
BELIECTBA

Jlaboparopnas pabota
"3aBUCUMOCTb JICKTPUUYECKOTO

https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK

44 CONIPOTUBJICHUS IPOBOJIHUKA OT €r0 https://m.edso0.ru/ff0aa738
JUTWHBI, IJIOLIAIH MTONEePEeYHOro
ceueHus u marepuana”
| e o B 0K
' https://m.edsoo.ru/ff0aad44a
y4acTKa [enu
Jlaboparopuas pabora
o | o e cuns Buniorsa LOK
’ ’ https://m.edsoo.ru/ff0aa04e
COIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3ucTope”
47 [TocnenoBarenbHOE M MapaIICIbHOE
COETMHEHUS IPOBOIHUKOB
JlabopaTtopHas pabota "I[IpoBepka
48 IpaBUJIa CIIOKEHUS HAIIPSYKEHUN bubnunorexa [JOK
MIPH TTOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopHnas pabora "IIpoBepka
49 IIpaBUJiIa JJI CHJIbI TOKA IIPU bubnnorexka [JOK
napauie]IbHOM COCTUHCHUN https://m.edsoo.ru/ff0aadle
pe3ucTopon"
o | oo sen v B LOK
https://m.edsoo.ru/ffOaaf8a
COCTMHEHUS TIPOBOTHUKOB
51 EJ?SISTT;HI:I{;\ZZI(I)I;{OOE(T;a 3akoH bubmorexa HOK
' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
52 JlabopaTopHas pabota bubnmuotexa [JOK

"Onpenenenne paboThl U MOITHOCTH

https://m.edsoo.ru/ff0ab3e0
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3JIEKTPUYECKOIo ToKa"

DJeKTpUYecKue e 1
HOTPEOUTENH INEKTPUIECKON

bubmuoreka [JOK

53 sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
54 HOCTO&IHHE)IG MarHHThI, UX
B3aUMOJICHCTBHE
55 VYpoxk-uccienoanue "M3yuenue 1 bubmuorexa [JOK
0JICH MOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHO€e nojie. MarHuTHOE 1moJie
56 3eMJIu U ero 3Ha4YCHUE IS )KU3HU bubmorexa LIOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DIIeKTPUUECKUE 3apsiIbl.
57 3apsKeHHbIE TeJI;)a U UX - bubmorexa HOK
o . https://m.edsoo.ru/ff0abd2c
B3auMoieiicTBus. [locTOSTHHBIN
AIEKTPUYECKUN TOK"
KonTponbHas pabota mo Teme
"DnexTpruuecKkue 3apsbl.
3apshKeHHBIE Tela U UX
58 BSapHMOHeﬁCTBHﬂ. ITocTostHHBIH bubmiorexa LIOK
e https://m.edsoo.ru/ffOabea8
ANEeKTpUYecKuit Tok" /
Bcepocculickas npoepodHas
pabota
PezepaHbiii ypok. Pabora ¢
TekcTamu 1o TeMe "[1ocTosHHBIIM
59 AJIeKTpUYeCcKuil TOK" / bubmmorexa [IOK
9 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepodHas
pabota
OmneIT OpcTena. MarHuTHoe 1oje
60 3neKTpH131eCKiro ToKa MarHuTHOe bubmorexa HOK
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTYIIKH C TOKOM
61 [IpumeHeHue IeKTPOMarHuToB B 0.5 bubnnorexka [JOK
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TexHuke. JJaboparopnas pabora
"N3y4yeHue neicTBUS MarHUTHOTO
T10JIs1 HA IPOBOJAHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a

62

DJEeKTPOABUraTeNb NOCTOSIHHOTO
ToKa. Mcronb3oBanue
AIIEKTPOJBUTATENCH B TEXHUUECKHUX
YCTPOWCTBAX U Ha TPAHCIIOPTE.
JlaGopaTopHas pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboTHI AJIEKTpOABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
AJIEKTPOMArHUTHON MHIYKIUH.
IIpaBuio Jlenna

64

Onextporenepatop. CrocoObl
ITOJIYYEHUS NIEKTPUIECKON
SHEPTrUU. DIIEKTPOCTAHLIMHU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPrUHU

65

66

67

68

[ToaroroBka K KOHTPOILHOM paboTe
10 TeMe "DIJIEKTPUUECKHE U
Mar"HuTHbIE SIBJICHUS"

KonTponbHas pabota no teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

PesepBHblit ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TerutoBrie
aBlIeHU"

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHbie
aBlIeHU"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

14.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acche
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9 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka KonTt 1 Hata o0pa3oBaTe/bHbI
. Beero POJIbHBIE PAKTHYECKHE | ooyopyg pasoBarten e
padoThI padoThI pecypcbl

1 MexaHuueckoe JBUKEHHE. 1
MarepuanbHas TOUKa

2 Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubnmoreka [JOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsMoOJIMHEIHOE 1 bubnnoreka [JOK
IBYDKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsaMOIHHEHHOE

4 nBixkeHue. CpesiHssi © MTHOBEHHAs 1
CKOPOCTh

5 [IpsiMonnHetHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'paduk ckopoctu
JlaGopaTtopHast pabota

v "OnpeneneHye ycKOpeHus Tela npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBUKECHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM mockocTh"

8 CBoboaHoe nagenue tea. OnbIThl 1
lNanunes
PaBHOMEpHOE ABMXKEHUE TTIO

9 okpyxHocTu. [lepruon u yacrora 1 bubnmoreka [JOK
obpamienus. JIuneinas u yriosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 L{eHTpOoCTpEMUTENIBHOE YCKOPEHHE 1

11 IIepssiit 3axkoH Hprotona. Bektop 1 bubnuorexa [IOK

CHIJIbI

https://m.edsoo.ru/ff0ae612
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Bropoii 3akon HerotoHa.

bu6mmoreka [IOK

12 PaBHozelicTBYyOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bubmuoreka [IOK
Cynepro3uius CHi https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ay Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cuna ynpyroctu. 3axou F'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agau mo teme «Cuna
YIIPYTOCTH
17 Omenoronme meomoom Bumrorexa LIOK
pel https:/m.edsoo.ru/ff0aee28
PYKUHBDY
bubmuorexa [JOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo teme «Cuna bu6mmorexa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
n | A e Bumorera 0K
pel K A https://m.edsoo.ru/ffOaf8be
TPEHHSI CKOJIbKCHUS
g | e e e s B 0K
. ynpyr ' https://m.edsoo.ru/ffOafb8e
TpPEeHHUS
p | Sommon o B 10K
' p 8 https://m.edsoo.ru/ff0af044
HagcHUs
VYpok-koHpepenius "JIBuxeHue Ten
23 BOKPYT TPaBUTAIIMOHHOTO IIEHTPa
(Conneunas cucrema). ['amaktuku"
Pemenne 3amay mo treme "Crita Bubmorexa [OK
24 TSYKECTU U 3aKOH BCEMUPHOTO

TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0afa26
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HCpBaﬂ KOCMHUYECKasA CKOPOCTb.

bu6mmoreka [IOK

25 HeBecomocTh 1 ieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaibHOW TOYKH.

| Ao e B LOK

N https://m.edsoo.ru/ffOafe36
3aKperIEHHONW OChIO BpalllEHUSI.
MowmeHT cuibl. LleHTp TsKEeCTH
PaBHOBecue MarepuaibHOW TOYKH.
AOGcoI0THO TBEPAOE TEIO.

27 PaBHoBecue TBEpAOTO TENA C
3aKperIEHHONW OChIO BpallleHUs!.
MowmenT cuibl. LienTp TsoxecTn

o8 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cunel. Llentp tsoxectn" https://m.edsoo.ru/ff0b02b4

| Homonx romporio pator BuGorera LOK

. " ' https://m.edsoo.ru/ff0b0408
BsaumoneiictBue ten
KontponbHas Ta M0 TeM
30 "l\(j[engliqe?mg: ?[(1)31/12;1(6(})11/12. ) bubmorexa [TOK
o " https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
Nmnynsc Tena. UMmynbsc CUItbL.

31 3aKOH COXpaHEHUsl UMITYJIbCa. bubnmnoreka [JOK
Yrpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICHCTBUE

32 Pemenne 3agau mmo Teme "3akoH bu6nmoreka [JOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
Ypok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJAE U TEXHUKE"

33 Camapa Kocmuueckas.
npeonpuamusa PKI[ «Ilpozpeccy,

CHUy
34 Mexannueckas paboTa U MOIIIHOCTb bubmuorexa LJOK

https://m.edsoo.ru/ff0b0a84
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https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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PaGoTa criibl TAXCECTH, CUJIBI

bu6mmoreka [IOK

3 YIPYTOCTH M CHJIbI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas paboTa
36 «Omnpenenenue pabOTHI CUIIBI TPEHHS
IIPY PAaBHOMEPHOM JIBUXKCHHH TEJIa
110 TOPU30HTAILHON TTOBEPXHOCTHY
37 CBsi3b SHEPTHH U PaOOTHI.
[ToreHunanbHas s3Heprus
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KUHETHYCCKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHHUKE
40 JlaboparopHas pabota «3ydenue bubnnoreka [JOK
3aKOHA COXPAHECHUS SHEPTUH» https://m.edsoo.ru/ffOb12fe
a1 KomnebaTenpbHoE IBHIKCHHUE U €TI0 bu6mmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
2 Bumcme corctans Bafmorexa [1OK
: https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil U NPy KUHHBIN
MasiTHUKA
u | Do G B 10K
https://m.edsoo.ru/ffOb197a
MPYKUHBI U MAacChl TPY3a»
45 [IpeBpaiienue sHeprun Mpu
MEXaHHYECKUX KOJICOAHUSIX
TOpHAas T
46 fgi%ﬂzeiiHieizi(;oim U Tieprojia bubmmorexa [IOK
N https://m.edsoo.ru/ffOblaec
KoJIeO0aHUH MPY>KUHHOTO MAasTHHKAY
JlaGopaTtopnast pabota «I[IpoBepka } Bubmorexa [OK
47 HE3aBHCHUMOCTH MePHOJIa KOJIeOaHUi

rpy3a, MOABEUIEHHOTO K HUTH, OT

https://m.edsoo.ru/ff0b197a
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Macchl Tpy3a»

48

Mexanuueckue BoJIHEL. CBOMCTBA
MexaHu4YecKux BoJH. [IpononbHbie U
MOTIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHnius "MexaHndecKue
BOJIHBI B TBEPJIOM TeEJIE.
CelicMHYECKHUE BOJIHBI"

50

51

52

53

3Byk. PacnipocTpanenue u
OTpakeHHE 3BYKa
VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

['poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenmus "YapTpazByk u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexannyeckue KoueOaHus U BOIHBI"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

Konrtponbnas pabora no reme
"3aKOHBI COXpaHEHUS.
MexaHnuueckue KojaebaHusi 1 BOJIHBI"

56
57

SHCKTpOMaFHI/ITHOC ITOJIC.
9J'I€KTpOMaFHI/ITHBI€ BOJIHBI

CBoiicTBa QJICKTPOMAIrHUTHBIX BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

58

Ypoxk-koupepennus "[kara
AIEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHMe AJIEKTPOMArHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bubnmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccnenosanue "M3ydenne
CBOWCTB DJICKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOWIIbHOTO TenedoHa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6c



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3amau Ha onpeencHue
YaCTOTHI U JUIMHBI
3JICKTPOMArHUTHOW BOJTHBI

61

DJIeKTpOMarHuTHasl IpUpoa CBETa.
Cxopoctb cBeta. BonHoBbie
CBOMCTBA CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

Ucrounuku ceeta. [Ipsmonuneiitnoe
pacrpocTpaHeHHue CBeTa. 3aTMEHUS
Connua u JIyHst

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)K€HUs CBETAa. 3epKaia.
Pemenue 3aga4u Ha npUMEHEHUE
3aKOHA OTPAKCHHsI CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

65

66

67

68

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH
IMPCJIOMJIICHUA CBCTA

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcrons30Banne MOITHOTO
BHYTPEHHETO OTPaKEHUS B
OINTUYECKUX CBETOBOIAX

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTIJia
MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrila naJeHusl Ha TpaHulle "BO3yX-
crexio""

VYpok-koHpepeH s
"Ucnons30BaHuE MTOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBO/IBI, ONTHKOBOJOKOHHAS
CBS3b"

JIna3elr. OnTHYecKas CHIa JIMH3BI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b3aea

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3c5c¢c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3f2c

69

[TocTpoenue n3o0paxeHui B JIMH3AX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b444a
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JlaGopaTopHnas pabota
"Onpenenenne HOKYCHOTO

bubmuoreka [JOK

70 PacCTOSIHUSA M ONTHYECKON CHIIBI https://m.edsoo.ru/ff0b4206
cobuparoiei TuH3b1"
71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JMH30BbIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 ['na3 xak onrudeckas cucTema. bu6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudeperuus "leexTst
3penus. Kak coxpanuts 3peHue"
Paznoxxenue 6enoro cBeta B CIIEKT.
74 Omnertel HetoTona. Cioxxenue bubnuorexa [JOK
CIEKTPAIBHBIX IIBETOB. [lucmepcus https://m.edsoo.ru/ff0c0f4c
CBETa
JlaboparopHas pabota "OnbITHI 110
KEHU T'O CBETA B CIICKT
75 Ea;ggnpenﬂ;lg}g ZJ;ZT(; Cnpee;Meiog b bubmuorexa LJOK
https://m.edsoo.ru/ff0cOe2a
IIpU UX HAOIIOACHNUHU Yepes
I[BETOBbIE (PUIBTPHI"
Ypok-npaktukym "BonaHoBbIE
76 CBOICTBa CBeTA: JUCIIEPCHS,
uHTepdepenims u qudpaxus'
77 OmnsiThl Pesepdopaa u muianerapHas bubnuoreka [IOK
MOJIeIIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynarter bopa. Moaens aroma
bopa
79 arowon. Koanos Tomeoarere ubanoresa IOK
' ' https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 VYpoxk-npaktukyMm "Habmronenune bubmuorexa [JOK
CIEKTPOB UCITycKaHus" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUOBI bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c1672

82 CTpoeHue aTOMHOTO siApa. bubmuorexa [JOK
HyknonHast Mmojenb https://m.edsoo.ru/ff0c18ac

83 PaguoaxkTuBHBIE IPEBpAILICHHUS. bubmumoreka [IOK
N3oTonbl https://m.edsoo.ru/ffOclal4

84 Penrenue 3amau mo treMe: bu6mmoreka [IOK
"PajinoaKTHBHBIC ITPEBpaICHUsS" https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana

86 }gja(;igggg;iﬁlijg Eﬁﬂyqemm B bubmorexa HOK

i https://m.edso00.ru/ff0c2126
pUPOJIE, MEAUIIMHE, TEXHUKE
S nepHbl KIIUU. 3AKOHBI
87 C(f[xelfaHeIe{IE;iaI;ﬂnoggrg u bubmorexa HOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCE

88 DHeprus CBSI3u aTOMHBIX SITIEP. bubnuorexa [JOK
CBsi3b MacChl ¥ SHEPTHH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amgau no reme "fAnepHeie
peakiuu"

90 Peakuuu cunTe3a u neiaeHus sep. bubnnorexka [JOK
Hcrounnku saeprun ComHIa U 3BE31] https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepenuus "AnepHas

91 sHepreTuka. JlercTBus
paZlOaKTUBHBIX U3NTyYEeHUN Ha
JKUBBIE OpTraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe

92 0 TeMe "DIIEKTPOMarHuTHOE IOJIE. bubnnoreka [JOK
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ITPOBEPAEMBIE IIPEAMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

11
1.2

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

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

pas3jindaTrb SABJICHHUA IO OIMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘ISCKOG SABJICHHUC

13

14

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalOIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHPOIE,
IpPU 3TOM NEPEBOAMUTH MPAKTHUUECKYIO 33/a4y B y4eOHYIO, BBIICIATh
CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA TeNl W (DU3MUYECKUE SIBJICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIHYHH, WX
0003HaYeHUsI U €UHUIIBI (PU3NUECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh  TIpaUKUd  HM3YyYEHHBIX  3aBUCUMOCTEU
(bu3nUecKUX BeTUUYUH

1.5

1.6

XapaKTepu30BaTh CBOICTBa Tel, (hU3NYECKHE SBICHHUS M IPOLECCHI,
WCIIONIb3ysl W3Y4YEHHBIE 3aKOHBI, IPH 3TOM JaBaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

OOBSACHATh (U3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tel, B TOM
qyucjie€ W B KOHTEKCTE CHUTyalUl MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 Jjormdyeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBIECHUH, (PU3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIE 3a1auu B 1 — 2 AeWMCTBHSI, UCHOIB3YSl 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOITNE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
yCIOBUS 33Jaud  3alUCBIBAaTh KPAaTKOE YCIOBHE, IOJCTaBIIATH
¢buznyeckue BeIWYUHBI B POPMYJIbI M IPOBOJUTH PacuéThl, HAXOAUTH
CIpaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsI peIlIeHHs 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTH MOJTYYEHHON (GU3NYECKON BETUUUHBI

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEIIUTh IPH TMOMOIIU
(GU3MYECKUX METO/JOB, B ONHCAHWU UCCICJOBAHUS  BBIICIATH
MpOBEpsieMOE  TPEANojokeHue  (TUImoTe3’y),  pasauyaTbh |
UHTEPIPETHPOBATh TOJYYCHHBIH pPe3ynbTaT, HAXOIUTh OLIMOKHU B
XOJI€ OTIBITA, JETaTh BBEIBOJBI TI0 €T0 Pe3yIbTaTaM

1.9

MNpOBOAWUTL OIIBITEI 110 Ha6JHOI[eHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUW WJIHA
(GU3MYEeCKUX  CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMbIC
MPEIONIOKEeHNsI, CcOOUpaTh  yCTAHOBKY W3  MPEAJIOKEHHOTO
000pyI0BaHUs, 3AIMCHIBATH XOJ OIBITa U (OPMYIUPOBATH BHIBOIBI




1.10

BBIMOJHATh MPSMbIE U3MEPEHUs C HCIIOJIb30BAHMEM aHAJOrOBBIX H
U(POBBIX MPUOOPOB, 3aMMCHIBATH IOKA3aHUS NMPUOOPOB € YYETOM
3aJIaHHON a0COJIFOTHOW MTOTPEITHOCTH U3MEPEHUI

1.11

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYrol C MHCIONb30BAaHUEM IMPSAMBIX H3MEPEHUI,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOTO HCCIEOBaHUS, COOMpATh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMSI, CIIEAYys NPEUI0KEHHOMY IUIaHY,
bukcupoBaTh pe3yJibTaThl IMOJTYYEHHON 3aBUCHUMOCTH (PU3UUYECKUX
BEJIMYHMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TPApHUKOB, ENIATh BBIBOIbI
10 pe3yJbTaTaM UCCIEI0BAHUS

1.12

1.13

IPOBOJUTh KOCBEHHBbIE H3MEPEHUs (PU3MUYECKHX BEIMYUH, CIERys
IPEJI0KEHHOW MHCTPYKIUU: NPU BBIIIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIICPUMEHTAIIbHYI0 YCTAHOBKY M BBIYUCIATH 3HAYEHHE HCKOMOU
BEJINYUHBI

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TmpH  pabore ¢
71a060paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

1.18

yKa3plBaTh IPUHIUNBI  JAEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHLMIIBI JECUCTBUS HM3YYECHHBIX
OpuOOpPOB M TEXHUYECKMX YCTPOMCTB C IOMOIIBIO WX OINMCaHUS,
UCMONb3ysd 3HaHUA O CBOMCTBaX (U3MUYECKUX  SIBICHUH U
HE00X0IMMBbIe (PU3NIECKUE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpallieHuu ¢
npuOopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3I0POBBS U
COOITIOJIEHHSI HOPM KOJIOTHYECKOTO TIOBEACHHUS B OKpYXKAIOIIIEH cpere

OCYIIECTBIISATh OTOOpP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3aJaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U NyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIJIEJIATE MH(OPMAIUIO, KOTOpasi SBISETCS HPOTHMBOPEUMBON HIIU
MOXET OBITh HEJOCTOBEPHOI

HCII0JIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/1aHui
HAYYHONOMYJISIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COJAEp)KaHus,
CIpaBOYHBbIE MaTepHalbl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMamMM KOHCIIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus MH(POpMaIuu
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
coJlep’KaHus, B TOM 4YHCJe MyOJUYHO JIeNaTh KpaTKue COOOIIEHHUS O
pe3yibTaTax MPOEKTOB WJIM YYeOHBIX HCCIEJOBAaHUN, TpU ITOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM ITOHATUHHBIM ammapar Kypca
(u3UKH, COMPOBOXK/IAThH BHICTYIUICHUE MTPE3eHTAIIUEH

1.19

IIPY BBITIOJTHEHUH y4€OHBIX MPOEKTOB M UCCIEIOBAaHUI pacipeeiaTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/1a4aMH,
CIIEIUTh 3a BBHINOJHEHHEM IlJlaHa NEeHCTBUHM, a/leKBaTHO OLICHUBATh
COOCTBEHHBI BKIAJ B JCITENBLHOCTh TPYIMIbBI, BBICTPAUBATH
KOMMYHHUKATHUBHOE B3alMO/ICICTBHE, YUUTHIBast MHEHUE
OKPY>KaIOIIHUX




8 KUIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCII0JIBb30BaTh IIOHATHA

1.2

1.3

pa3indaTth ABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (GU3NYECKUe SIBICHUS B MPUPOJIE,
NP 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTSTH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3NUECKUX SIBICHUN

14

1.5

ONKCBHIBATH HW3YYCHHBIC CBOWCTBA Tl W (PU3MUCCKUE SIBJICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, NPH ONHCAHWH IPABUIHHO
TPAaKTOBaTh  (PU3MYECKHI  CMBICI  HCIOJB3yeMbIX  BEIIMYHH,
0003HaYCHHS U STUHUIBI PU3NICCKUX BEIIMYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYHO  (PU3MUECKYI0 BEIUYMHY C  JAPYTUMH
BEJIMYMHAMHU, CTPOWTH TpaUKu  HM3yYEHHBIX  3aBUCUMOCTEU
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOICCCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTeMaTU4YecKoe
BBIPAYKEHHE

1.6

00BSACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 H3y4YeHHBIX CBOMCTBA
bu3nYeCKUX SIBICHUHN, GPU3NUECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1auu B 2 — 3 JNEHCTBHUSI, UCIIONB3YS 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIONINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4y 3aIIUChIBATh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JMAHHBIX I pelIeHHs 3aJadyd, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HEOOXOMUMBIC Ui €€ pElIeHUs, MPOBOAUTHh Pacu€Thl U CPAaBHUBATH
MOJIydeHHOE 3Ha4yeHHe (U3MUECKOM BEJIMYMHBI C HW3BECTHBIMU
JTAaHHBIMU

1.8

1.9

pacrio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO PpCHIUTH IIpU IMOMOIIN
(1)I/I3I/I'-ICCKI/IX MECTOOO0B, UCITOJIB3YS ONMMCAHUEC UCCICAOBAaHN, BBIACIIATD
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTE IIOpsAAKa
MMPOBEACHUA UCCIICO0OBAaHMA, ACIaTh BBIBOIABI

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(U3MYEeCKUX  CBOWCTB  Tel:  (POPMyIHpPOBaTH  IPOBEPSEMbIC
MPENINONIOKeHHsI, CcOOMpaTh  yCTAaHOBKY W3  MPEIJIOKEHHOTO
000pyI0BaHusl, ONUCHIBATh XO/1 ONbITA U (POPMYITHPOBATH BHIBOJbI

1.10

BBIMIOJHATh MpsIMblEe H3MEPEHUs C MCIOJIb30BaHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3NYECKHUX BEJIWYHMH, CPAaBHUBATH PE3yJIbTATHI
HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

MPOBOJIUTh  WCCJICJOBAHME  3aBUCUMOCTH  OJHOH  (PU3HYECKOU
BEIIMYUHBl OT JPYrod C MCHOJIB30BAHUEM IIPSIMBIX H3MEPEHUN:




1.12

IUTAaHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATD
U3MEpeHusi, cienysd  MNpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUE TaOIHIl U TpaduKOB,
JIeJ1aTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIETOBAHMS

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHUS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOUPATh IKCIEPUMEHTAILHYIO YCTaHOBKY,
ciaenys TpPEMIOKEHHOM MHCTPYKUMHU, U BBIUMUCIATH 3HAUYCHUE
BEJIMYUHBI

1.13

1.14

coOmofaTh TpaBWia TEXHUKH Oe3omacHoCTH Impu  pabore ¢
71a00paTOPHBIM 000PYIOBaHUEM

XapaKTepu30BaTh MPUHIUINBI JIEHCTBUA W3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OINOPOM HAa UX OIMUCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE
¢du3nyeckre 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacrio3HaBaTh MPOCThIE TEXHUYCCKHE YCTPOHCTBA U M3MEPUTEIIHHBIC
HpI/I60pI)I Imo CX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
DJIEKTPUUYECKUX TEMed C TIOCIeAOBaTeIbHBIM U MapaluIeIbHbIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
DJIEMEHTOB 3JICKTPUYCCKHX IICTICH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHECBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpallleHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3I0POBBS U
COOITIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKpYIKAIOIIEH cpejie

OCYIIECTBIISATh TOUCK MHGOpMAINHN (PU3NUECKOTO COJIEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE HUMEKOUIUXCSA 3HAHUNA U NYTEM CpPaBHEHUSA
JIOTIOJTHUTEIbHBIX HCTOYHUKOB BBIACIATH WHGOPMAIUIO, KOTOpas
SBIISIETCS] IPOTUBOPEUUBON MITH MOKET OBITh HEJOCTOBEPHOMA

1.18

UCMOJIb30BaTh NPU  BBINOJHEHUM YUYEOHBIX 3aJaHMH  HaAy4HO-
MOMYJSIPHYIO JIUTEPATYpy (PHU3MUECKOro COJEp KaHUs, CIpaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHeTr; BiameTts  npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHusi MHGOPMAIIMU U3 OJIHOU
3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHbIE 1 KPATKHUE YCTHBIE COOOIIECHMUS,
0000m1ass wHGOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJepXKaHUs, B TOM 4YHCIE MYyOIMYHO TPEACTABIATh PE3YIbTATHI
MPOEKTHON WM HCCIENOBATeNbCKOM JI€ATEIbHOCTH, IPH 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YyYCHHbIM MOHATUHHBINA ammapar Kypca
(bU3HKH, COMPOBOKIATH BHICTYIIJIEHUE MPE3eHTaluel

MIPHU BBITIOJHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NIECKUX
MIPOLIECCOB PaCHpPEeNiITh 00sI3aHHOCTH B TIPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAWTh 3a BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKIAJ B JCITENBHOCTh TPYMIbBI, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJCICTBUE,  MPOSABIAS  TOTOBHOCTbH
paspeniatb KOHQJIUKTHI

9 KJIACC
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HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKOG SABJICHUC

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (GU3NYECKUE SIBICHUS B MPUPOJIE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3NUYECKUX SBICHUIN

14

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWU TPABHIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MUECKUX BEIMYNH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapUKHd  H3YYEHHBIX  3aBHCUMOCTEH
(bu3n4ecKUX BeITUUYUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3allMChIBaTh €ro MaTEeMaTU4YecKoe
BBIPAKEHHE

1.6

OO0BSICHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TeN, B TOM YHCIE U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATh TPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB ¢ MOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa
¢bu3nuecKux sBICHUH, GPU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbele 3ahauyu (omuparonpecs Ha cucreMy u3 2 — 3
yYpaBHEHUM), UCIMOJB3Yys 3aKOHbI U  (OPMYJbI, CBSI3BIBAIOIINE
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auud
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIINE WM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUISL pelieHus, TMPOBOIUTh PAaCUYEThl W OILICHUBATh PEATUCTUIHOCTH
MOJIY4EHHOTO 3HA4YeHUs (PU3MUECKOM BEIIMYMHBI

1.8

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IMpPH I[MOMOIIU
(l)I/ISI/ILIeCKI/IX MCTOIAOB, MCIIOJIB3Yys OIMMCAHUEC HCCIICIOBAHHA, BBIACIATH
MMPOBCPACMOC TMPCAIIOJIOKCHNUEC, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAaHWA, [AC€JIIAaTb BBIBOJbI, HWHTCPIPECTUPOBATH
PEC3YIIbTAThL Ha6HIO,I[eHHI>'I " OIIBITOB

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSTEIbHO COOMpAaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

NOPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
OTIpelieTIsisl CpeHee 3HAueHHWe H3MepsieMol BennuuHBl ((POoKycHOe
paccTosiHue cobOuparomeil JTUH3bI), 000CHOBBIBATH BBHIOOP crocoba
HU3MEPEHHS (M3MEPUTEIHHOTO MPUOopa)

1.11

IMPOBOAUTE HCCICIOBAHUC 3aBUCHUMOCTCH q)HSI/I‘IeCKI/IX BCJIIMYHUH C




1.12

1.13

UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUIl: IUIAHUPOBATh MCCIIEJOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HKCHpPOBATH pE3yJbTaThl
IOJy4eHHOM 3aBUCHMMOCTH (U3UYECKUX BEJIMYMH B BUAE TaOJIUIH
rpauKoOB, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHUS  (PU3UYECKHX  BEIUYHH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY
M BBIIOJHATH HW3MEPEHHMS, CIeAysd MPEII0KEHHON HWHCTPYKLHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE
pEe3yJbTaThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpH  pabore ¢
71a00paTOPHBIM 000PYTIOBAHUEM

1.14

1.15

1.16

1.17

1.18

1.19

1.20

pasinyaTh OCHOBHbBIE INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPIOE TENO, TOUCUHBIN HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas
MOJIEJIb aTOMHOT0 siipa

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX OMNMCAHMS, HCIIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE
¢du3nueckre 3aKOHOMEPHOCTH

UCIIONIB30BaTh CXE€Mbl M CXEMaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTENIBHBIX npubopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPH PELICHUH Y4eOHO-TIPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS U300paKEHUH B MJIOCKOM
3epKajie U coduparouieil JuH3e

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIB30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HU g oOecriedeHusi 0e30MacHOCTH TIpH  OOpalleHHuu C
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHUSI 3I0POBBS U
COOITIOJIEHHSI HOPM DKOJIOTMYECKOT0 TIOBEJICHHUS B OKpYIKAIOIIEH cpejie

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3HUECKOTO COAECPKAHUS B CETU
WutepHer, caMmocTosTenbHO (OpMYIHpys IOHMCKOBBIM  3ampoc,
HaXOJUTh IYTH  ONpPENEICHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX
HMCTOYHUKOB

UCIONIb30BAaTh IPH  BBIMOJIHEHUHM Y4e€OHBIX 3a/JlaHuil  Hay4yHoO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypchl ceth VHTepHeT; BIageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHOH
3HAKOBOM CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBEe HUHGOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (PU3NYECKOIO
coJiepKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW HIU
UCCIICOBATEILCKON  AEATEIBbHOCTH, P 3TOM  TI'PaAMOTHO
UCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar U3y4aeMoro pasjaeia
(GU3MKKH U CONPOBOXKIATh BBICTYIUIEHHME NpPE3CHTAlMed ¢ y4EToM
0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB

1.21

IpPU BBIMOJHEHUH y4eOHBIX NMPOEKTOB U UCCIECIOBAHUN (PU3NUECKUX
IPOLIECCOB paclpenensaTh 00A3aHHOCTU B IPYMIE B COOTBETCTBUU C
NIOCTABJIEHHBIMUA 3aJjayaMH, CJEIAWTh 32 BBIIOJHEHUEM IIJaHa




JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
CO6CTBCHHBII71 BKJIa[] B ACATCIIBHOCTD IpYyIIIbI, BBICTPAanNBaTh
KOMMYHHUKaTUBHOE  B3aUMOJICHCTBUE,  MPOSABIAS  TOTOBHOCTb
pa3pemiath KOHQIUKTHI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC
Kon Kon
IIpoBepsieMble 3/1eMEHTBI COieP:KAHUSA
pasjiena 3J1eMeHTa
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIEI'O MHPA
®uszuka — Hayka O Ipupoje. SBieHus npUpPOABL.
1.1 dusnueckue  ABICHUA: MEXAaHUUYECKUE, TEIJIOBBIE,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
@dusnueckue BenMuWHBL.  V3MepeHne  puU3MUECKUX
1.2 BenuuuH.  Dusmyeckue  mpubopsl.  [lorpemHocTh
U3MepeHnuil. MexayHapoHasi CUCTEMA €IMHULL
EcTtecTBeHHOHay4yHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
13 [IOCTAHOBKAa HAy4YHOI'O BOINPOCA, BBIABM)KEHUE THUIIOTE3,
1 ' OKCIIEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHCHHE
Ha0J1I01aeMOr0 SIBJICHUS
1.4 Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIENIEH
[IpakTuyeckune paboOTHI:
H#HH#Par###113MepeHne paccTosHUI.
#HH##Par###13mepenue 00bEMa KUIKOCTH M TBEPAOTO
1.5 Tena.
#H##Par###0OnpeneneHue pa3MepoB MallbIX TeJl.
#HH#Par###13Mepene  TeMmnepaTypsl  IIPH TOMOILHU
JKUJKOCTHOTO TEPMOMETpA U JaTUHUKa TEMIIepaTypbl
INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA
###Par#H#CTtpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
2.1 pazMepbl.  OnBITBI,  OKa3bIBAIOIIME  AMCKPETHOE
CTpOEHHE BEIECTBA
H#Hi#Par### ]| pmxenne YACTHII BEIIECTBA. CBs3b
2.2 CKOPOCTM  JABW)KEHHS  YacTHLl C  TEMIIEpaTypoOu.
BbpoyHnoBckoe nBuxkenue, mupdysus
23 B3aumoaeicTBie yacTHIl BEILIECTBA: IPUTSIKEHUE U
OTTaJIKMBaHUE
###Par### ArperatHple COCTOSIHHUSI BEIIECTBA: CTPOCHHE
2 ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.
24 B3anMocCBA3p MeEXIy CBOMCTBAMH BEHIECTB B PA3HBIX
arperaTHpIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IbI
[TpakTrueckue pabOTHI:
###Par####0O1eHka 1uaMeTpa aToMa METOIOM PsloB (C
26 ucronb3oBanueM gororpadmii).

#HHHPar###OnpITel 1o HAOMIONEHWIO  TEIUIOBOTO
pacuIMpeHust ra3os.
HHHPar###OnpITel MO0 OOHAPY)KEHHIO JEUCTBHUSL CHII




MOJIEKYJISIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4
3.5
3.6

MexaHndeckoe JIBIDKCHHE. PaBHomMepHoe u
HEpPaBHOMEPHOE JIBUIKEHHE

##HPar#H#CropocTs. Cpennsis CKOpPOCTb pu
HEpPaBHOMEPHOM JBIKEHHUU. Pacd€r myTw M BpeMeHU
JIBYDKCHUS

SIBnenue uHepuuu. 3akoH uHepuuu. B3aumoneicTBue
TeN Kak MPUYMHA U3MEHEHUS CKOPOCTH IBWIKEHHUS TEI.
Macca kak Mepa HHEpTHOCTH TeJa

#H#Par### lmotHocTe BemecTBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €AMHUIE 00BEMA BEIIECTBA
Cuita KaK XapakTEepUCTHKA B3aUMOICUCTBUS TEI

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MTOMOIIBIO JHHAMOMETpPA

3.7

3.8

#H#HPar### SIBnenne TAroTeHUus M cuia Tsokectd. Cuia
TSKECTH Ha APYrux IuiaHerax. Bec Tema. HeBecomocTh
Cuna tpenus. TpeHUE CKOJNBXKEHUS M TPEHUE IOKOSI.
TpeHue B IpUpOJIC U TEXHUKE

3.9

3.10

#H##Par###Cnoxxenue CuJl, HalpaBJICHHBIX I10 OJHOU
npsiMoil. PaBHOAEMCTBYOIIAs CHIT

[TpakTyeckue paboOTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBM)KEHHUS
(wrapuka B OKHJKOCTH, MOJIENIHM  3JEKTPUYECKOrO
aBToMOOmWIsE M Tak jganee). OnpeneneHue cpeaHen
CKOpOCTH CKOJIBXEHHS Opycka WM IIapuka 110
HAaKJIOHHOM  IIocKocTH.  OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnsITHI, JEMOHCTPUPYIOIINE
3aBHCUMOCTb pacTsbKeHus (Aegopmariiu) Mpy>KUHBI OT
OpUIOKEHHOW  cuiibl.  OMBITBI, JAEMOHCTPHUPYIOLIHE
3aBHCHUMOCTb CHJIbI TPEHHUS CKOJIbKEHHUS OT Beca Tejla U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN

3.11

@usuyeckue SBICHUSA B IIPUPOJE: NIPUMEPHI ABUKEHUSA C
Pa3IMYHBIMHM CKOPOCTSIMU B KMBOW W HEXHWBOW MPHUPOJIE,
JIECTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpOﬁCTBaZ AUHaAMOMCTpP, HOAIMIUITHUKHA

JIABJIEHUE TBEPIBIX TEJI, KUJIKOCTEN 1 TA30B

Hasnenune TBEpHoro tena. CrocoObl yMEHBIIEHUS U

4.1 YBEJIMYEHUS AaBIICHUS

492 JlaBneHue raza. 3aBUCUMOCTD JaBJCHHUS ra3a OT 00bEMa,
TEMIIEPATYPhI

43 [Tepenava maByieHusi TBEPABIMH TEIAMH, KUAKOCTIMHU U
rasamu. 3akoH Ilackans. [ITneBMaTHUECKHE MallTMHBI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.

4.4 IMuapocraTudeckuii mapagokc. CooOIaronmecs cocyapl.
['unpaBnuuecKue MEXaHU3Mbl

45 ATtmochepa 3emnu u atmocdepHoe nasieHue. [IpuunHbl




CyIIIECTBOBaHUS BO3AYHIHON 00070uku 3emud. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJ] YDOBHEM MOPS

4.6

4.7

4.8

4.9

Usmepenne armocdepHoro naeneHus. [Ipubopsl ans
U3MEpEHUs aTMOC(HEPHOTO AaBIICHUS

JleficTBue KUAKOCTHM M Ta3a Ha IOTPYKEHHOE B HUX
Teso. BelTankuBatromas (apxumenoBa) cuila. 3aKoH
Apxumena

IInaBanue Ten. Bo3gyxomnasanue

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tela B BOAE OT
o0béMa MNOrpy)KEHHOM B JKUIKOCTb YacTH TeJja.
OnpeneneHne BBITAIKUBAIOLIEH CUJIBI, JEHCTBYIOIEH Ha
TEN0,  NOrpyxkEéHHoe B  KHUIKOCTb.  [IpoBepka
HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOILEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. ONbIThI,
JEMOHCTPUPYIOLME  3aBUCHUMOCTH  BBITAJIKUBAIOLICH
CWJIbI, JIEHUCTBYIOIIEH Ha TEJIO B >KUJKOCTH, OT 00bEMa
MOTPYKEHHOU B JKUJKOCTb YaCTH TeJIa U OT IIJIOTHOCTU
xuakoctd.  KoHcTpyupoBanume — apeomeTpa WM
KOHCTPYMPOBaHUE  JIOAKM W  ompeneineHue €€
Ipy30I0AbEMHOCTH

4.10

®dusnyeckne  SABICHHS B TpPUPOJAE:  BIUSHHE
aTMOC(EpHOTO JaBJICHUS Ha )KUBOW OpPraHu3M, IJIaBaHHE
pBIO

411

TexHUYEeCKHE YCTPONCTBA: COOOIIAIONINECS COCYIBI,
YCTPOMCTBO BOJONPOBOAA, THIPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HAacoC,
apeoMeTp

PABOTA, MOITHOCTbD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHuyeckasi MOIIHOCTb

53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas
1ockocTh. [IpaBuso paBHOBecHs pblyara

5.4 [IpumeHeHne paBuiia paBHOBECHUS pblyara K OJI0Ky
«3omotoe  mpaBuso»  MexaHuku.  Koadduument

5.5 I0JIE3HOTO JEeNCTBUS MEXAHU3MOB. IIpocteie
MEXaHU3MBI B OBITY M TEXHUKE

5.6 [ToTeHIManbHas SHEPTUM TeJIa, MOJHATOr0 HaJ 3eMIIER

5.7 Kunernueckas sneprus

58 [TonHast mMexaHHuecKas SHEPrus. 3aKOH M3MEHEHUs U
COXpaHEHHsI MEXaHUYECKOH dHEPruu
[TpakTrueckue pabOTHI:
#HH#Par###Onpenienenne  paboOThl CUJIBI  TPEHUS TpHU

59 PaBHOMEPHOM JIBUKEHHMU Tela 10 TOPU30HTAIBHON

nopepxHoctu. MccienoBanue ycIOBUM  pPaBHOBECHS
peruara. HMsamepenue KIIJI HakIoOHHON TMJIOCKOCTH.
W3yuenue 3aKk0Ha COXpPaHEHUSI MEXaHUYECKON YHEPTUn




dusnyeckue SBICHUS B MPUPOJE: pbIYard B Tele

5.10
4esI0BeKa
TexHuueckne YCTpOMCTBA: pblUar, TMOJABWUXHBIA U
511 HETOABMKHBIM OJIOKW, HaKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUSA
pasjiena 3j1eMeHTa
TEITUIOBBIE ABJIEHU A
OCHOBHBIC  TOJIOKEHHSI  MOJIEKYJISIPHO-KHUHETHYECKON
6.1 TEOpUU CTPOCHHS BemlecTBa. Macca ©  pa3Mmepbl
MoJsieKyld.  OmbIThl, HOJATBEP)KIAIOLIME  OCHOBHbBIE
MOJIOKEHUS MOJICKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHMil BemecTBa. Kpucrtamnnmdeckue u amopdHbie
Tena
OObsicHEHUE CBOICTB razoB, )KMJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE TIOJIOKEHUH MOJEKYJIIPHOKUHETHUECKON
TEOPHH
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TeroBoe pacuIpeHne u CKaTHe
6.6 Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO
TEIJIOBOTO JIBUYKEHMSI YaCTHUI]
6.7 Buytpennss sueprusa. CrnocoObl H3MEHEHUs! BHYTpPEHHEH
' SHEpIuu: Terjonepeaya U copepiieHue padoThl
6 6.8 Bunsl Tennonepenauu: TEIIONPOBOIHOCTb, KOHBEKIIUS,
U3Jy4yeHue
6.9 KonnuectBo  TemioTel.  YaenbHas — TEIJIOEMKOCTh
' BEIIeCTBa
6.10 TernmooOMeH W TeIUIOBOE paBHOBECHE. YpaBHEHHE
TEIUIOBOTO OaaHca
6.11 [1naBneHue U OTBepAEBaHNUE KPUCTAINTNYECKUX BEILIECTB.
VY nenpHas TEMI0Ta IUIABICHUS
[TapooOpazoBanne ¥  KoHAeHcauus. Vcmapenue.
6.12 Kunenune. VYaenpbHas  Temiota mapooOpa3oBaHUS.
3aBHCHMOCTH TEMIEpPATYphl KHIIEHUSI OT aTMOC(EpPHOTO
JTaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TomMBa. Y ieibHasl TENJI0Ta CTOPAHUS
[Mpuanumer  paboTel  TeroBbix  asurarenei  KITJ]
6.15 TEIUIOBOTO ABUrareis. TemsioBble IBUTATENA U 3aIldTa
OKpY>Karollel cpeibl
6.16 3aKOH COXpaHEHMS U NPEBPALICHNS YHEPTUU B TEIIOBBIX




poreccax

6.17

6.18

6.19

[IpakTuueckue pabOTHI:

#HHPar##H#OnbITel 10 OOHAPYXKEHUIO JIEHCTBHA  CHJI
MOJIEKYJISIPHOTO MPUTSKECHHUS.

#H#HPar#H###OnbITEl 110 BBIPALMBAHUIO  KPUCTAJIJIOB
MTOBapeHHO CoM WM caxapa.

#H##Par#H##0OnbITel 110 HAONIOACHMIO  TEIJIOBOIO
paciIMpeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEIl.
###Par#H#Onpenenenue naBieHUs] BO3Qyxa B OallJloHE
HIIpuULa.

HHAPar###0nbITb, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTH
JaBJICHUS BO3[yXa OT €ro o0bEéMa W HarpeBaHUs WU
OXJIAXKICHHUSI.

#H##Par###1IpoBepka TUNOTE3bl JUHEHHON 3aBUCHMOCTH
JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYCCKOMN
TpyOKe OT TeMIEepaTyphl.

#H##Par#H##Habmonenue U3MEHEHUS BHYTPEHHEH
SHEPTUU Tela B pe3ylbTaTe TEeIulonepenayd u padoThl
BHEIIIHUX CHII.

#H##Par###lccnenoBanue SBJICHUS TEIUIOOOMEHa IpHU
CMEIIMBAHUH XOJOJIHOU U rOpsYEr BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIIOTHI,
MOJTY4YEHHOTO BOJOW TMpPH TEMI000OMEHE C HarpeTbiM
METAIITUYECKUM IIUITUHAPOM.

###Par#H#Onpenenenue  yIenbHOM — TEIJIOEMKOCTHU
BEILIECTBA.

#H##Par###lccnenoBanue mpolecca UCIapeHus.
##HPar###OnpeneneHne  OTHOCUTENBHOW  BIAKHOCTH
BO3yXa.

###Par###Onpenenenue yneabHONW TEIIOTHI TJIaBJICHUS
JbJA.

Odusnyeckue SBICHHUS B MPUPOAE: IOBEPXHOCTHOE
HaTSOKEHWE W KalWULIPHBIE SIBIEHUS B IPHUPOAE,
KpUCTaJIIBl B IIpUpoae, uznydenue CoiHIa, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TYMaHa,
WHesl, CHera.

TexHnueckue  ycTpoicTBa:  KalMJUIAPBL, IPUMEPHI
WCIIOJIB30BAaHNSI KPUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPBI, NCUXPOMETp, MapoBas TypOHHA,
JIBUTATEIb BHYTPEHHETO CrOpaHUsl.

SJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuzanys Tel. J[Ba poaa 3JIeKTpUUYECKUX 3apsIOB
B3aumopneiictBue 3apsbkeHHBIX Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTDH CHJTBI B3aUMOJICHCTBUS 3apsHKEHHBIX TENl OT
BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKTY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 3JEKTPUUECKOTO

7.3 nosst. [IpuHIMN CyMeprio3uIy JIEKTPUUECKUX TOJIeH

(Ha Ka4eCTBEHHOM YPOBHE)




Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHBIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBoaHuku n
TUDIICKTPUKU

7.5 3aKOH COXpaHEeHHUsI AJIEKTPUUECKOTO 3apsiia

76 ONEeKTpUYECKHl  TOK.  YCIOBHUS  CYHIECTBOBAHMS
3IEKTPUUYECKOTO TOKA. ICTOUHHUKYU MOCTOSIHHOTO TOKA
Jencreus 3IEKTPUYECKOIO TOKa (TemoBoe,

1.7 XUMHUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KHUJKOCTSX U razax

78 Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
HarpsHKeHHe

79 ConpoTuBieHnue IIPOBOJIHHKA. VY aensHoe
COINPOTHUBIICHUE BEIIECTBA

7.10 3akon Oma a1 ydyacTka uenu

711 [locnegoBarenpbHOe M MapajljieIbHOE  COEAMHEHHUE
MIPOBOTHUKOB

712 Pabota W MOIIHOCTH JJIEKTPHUYECKOTO TOKA. 3aKOH
Jxoyinsa — Jlenna

713 DNeKTpUYecKue HEenu U MOTPEOUTENH DIEKTPHUECKOMN
sHepruu B ObITy. KopoTkoe 3aMbikanme

714 [TocTostHHBIE MarHuTHl. B3anMoneicTBHE MOCTOSITHHBIX
MarHuToOB

715 MarautHoe mnone. MarHuTHoe mojie 3eMid U €ro
3HAUYEHME JIJIS )KU3HU Ha 3emiie

716 OmneiT Dpcrena. MarHuTHOE MoJe AEKTPUUYECKOTO TOKA.
[IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA TMPOBOJHUK C TOKOM.

717 3J‘IeKTpOI[BI/IFaTeJ'ILV MOCTOSIHHOTO TOKa. I/Ic1V10JIL3OBaHHe
AJIEKTPOJIBUTATENIEH B TEXHUYECKHX YCTPOMCTBAX MU Ha
TpaHCIopTe

718 Onbitel ®Papanes.  SIBneHue  3IEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna
DIEeKTPOTeHEPaTOoP. CriocoOmr TTOTyYEHUS

7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTudeckue pabOTHI:
OMnBITH 10 HAOJIOCHHIO DJICKTPHU3AIAN TET MHIYKIIUEH
Y TIPU CONPUKOCHOBEHHH.
UccnenoBanue nA€UCTBHS DJIEKTPUYECKOrO TOJIS  Ha
MPOBOJIHUKU U JAUDJICKTPUKH.
COopka ® mpoBepka pabOTHl DJIEKTPUUYECKON IEeTH

7.20 MOCTOSIHHOTO TOKa.

W3Mmepenue U peryJInpoBaHue CUJIbI TOKA.

W3mepenue u perylnupoBaHue HAIPSKEHMUS.
HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO Yepe3
pE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSLKEHUS
Ha PEe3UCTOpE.

OnpIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD




AJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA OT €ro
JUTMHBI, TIOIAU TIOTIEPEYHOT0 CEUCHHS U MaTepHala.

[IpoBepka mpaBWia CIOXKECHHS HANPSOHKEHUH  TPHU
MOCJIeIOBATEIbHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiaa s CHIIBI TOKA IPH IMapalieIbHOM
coequHEHUN  pe3uctopoB.  OmpenencHue  pabOTHI
AJEKTPUYECKOTO TOKa, MAYIIETO Yepe3 Pe3UcTop.
OmpeznenieHre  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIZICISIEMOM Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HANPSKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHMTHOTO B3aMMOJEHCTBUSI IIOCTOSHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TOJIS MOCTOSTHHBIX MarHUTOB MPU
ux oObeawHeHMHM © pasznencHun. VccnepoBaHue
JEHCTBHS ANIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl,  JEMOHCTPHUPYIOIIME  3aBUCHMOCTH  CHJIBI
B3aMMO/JICHCTBUS KAaTyIIKU C TOKOM M MarHuTa OT CHUJIbI
TOKa W HalpaBlieHUs TokKa B Karymke. V3ydenwue
JNEUCTBUSI MAarHUTHOTO TOJIs Ha TMPOBOAHHK C TOKOM.

Koncrpynposanue u HU3y4YCHHE paboTsl
3IIEKTPOJIBUTATEIS. H3mepenne KII
3JIEKTPOJIBUTATENIbHON  YCTAHOBKH. OnbITHI no

HUCCICIOBAHHUIO ABJICHUSA BHGKTpOMaFHI/ITHOﬁ HHAYKIHU:
HCCIIENOBAaHNE W3MCHEHHN 3HAYCHUS U HaIrpaBJICHHUA
HHAYKIUMOHHOI'O TOKa

7.21

@dusnueckue SBICHHS B MPUPOJE: DIECKTPUUECKHE
SBICHUST B  aTMocdepe, DJIEKTPUYECTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE Toje 3eMiu, Apeld MmoICcoB,
POJIb MAarHUTHOTO TIOJISA JJIS KU3HHU Ha 3emiie, TOJISIPHOE
CUSIHUE

7.22

TexHnyeckue ycTpoWCTBA: JIIEKTPOCKOI, aMIIEPMETP,
BOJIbTMETpP, PEOCTaT, CYETUUK DJIEKTPUUECKON SHEPIUH,
JIEKTPOOCBETUTENbHbIE  NMPUOOPBI,  HarpeBaTelIbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, SJIEKTPOJBUTATEID
MIOCTOSIHHOTO TOKa, TeHEpaTop MOCTOSHHOTO TOKa

9 KJIACC
Kon
pasena Kon snemenTa [TIpoBepsieMbIe 2I€MEHTBI COAEPKAHUS
MEXAHUWYECKUE SABJIEHUA
81 Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
Cucrema orcuéra
8 8.2 OTHOCHUTEIHEHOCT MEXAaHNUECKOTO IBUKEHUS
8.3 PaBHOMEpHOE TPSMOJIMHEHOE JBUKEHNE
8.4 #H##Par###HepaBHOMEpHOE TIPSIMOJIMHEMHOE JIBHKEHUE.




CpenHsis ©  MrHOBEHHass CKOpPOCTh Tella  IpHU
HEPAaBHOMEPHOM JIBIXKCHUH

85 VYckopenue. PaBHOyCKOpEeHHOE HIPSMOJIMHEMHOE
JIBUKCHHE

8.6 #H##Par###CBoboanoe nagenue. OnbiTel ["anumes
###Par##PaBHoMepHOE JBIKEHUE 10 OKPY>KHOCTH.

8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yriaoas
ckopocTH. LleHTpocTpeMuTenbHOe YCKOPeHHE

8.8 [TepBrrii 3akoH HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon HeroToHa

8.11 HH##Par###] [puHuu Ccyneprno3uiuy Cuil

8.12 Cuia ynpyroctu. 3akoH ['yka

813 #H##Par#H##Cuna TpeHus: cuila TPEHUS CKOJIbXEHUS,
CHUJIa TPEHUS MTOKOSI, IPYTHE BUJIBI TPCHHUSI

814 #A##Par#H##(Cuna TSOKECTM U 3aKOH  BCEMHUPHOTO
TSATOTCHHUS. Y CKOPEHHE CBOOOIHOTO MaCHHUS

8.15 HBuwxenne  mmaHer  Bokpyr  Comuma.  IlepBas
KOCMHYECKasi CKOPOCTh. HeBecoMOCTh 1 meperpys3ku

8.16 PaBHOBecue MaTepuabHONM TOYKU. AOCOIIOTHO TBEPOE
TEJIO

817 ##HPar##PaBHoBecre TBEPIOro Tena ¢ 3aKpErUIEHHOM
OChI0 BpauieHus. MomeHT cuiibl. LleHTp TsxecTn

8.18 Nmnynsc Tena. U3menenne nmiynbca. IMmyinbsce cuisl

8.19 3aK0H COXpaHEHHS HMITYJIbCA

8.20 ###Par###PeakTUBHOE JBUKEHUE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

8.92 PaGora cun Tsxectu, ymnpyroctd, TpeHus. CBs3b
SHEPruu U paboThl

8.23 [MorennmaneHast dHEpPrus Tela, MOJHATOTO  HaX
MTOBEPXHOCTHIO 3eMJITH

8.24 [ToTeHumanpHast SHEPTUs CKATON MPYKUHBI

825 ###Pal’###KI/IE{eTI/IquKaH sHeprua.  Teopema 0
KHHETHYECKOW DHEPTUU

8.26 ##HPar####3aKkoH coxpaHeHHs] MEXaHUYECKOH SHEPTHH
[IpakTuyeckue paboOTHI:
Onpenenenue cpeaHel CKOPOCTH CKOJIbXEHHS Opycka
WM JBIDKEHUS IIapuKa IO HAKIOHHOW TUIOCKOCTH.
Omnpenenenne yCKOpPEHUsl Tella TPU PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAaKJIOHHOM TNTOCKOCTH.

8.27 HccnenoBanue 3aBUCUMOCTA TYTH OT BPEMEHH TIPH

PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
IIpoBepka rUIOTE3BI: €CIM TNPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayaJbHOW CKOPOCTU MYTH OTHOCSTCA
KaK psAl HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJITMHAKOBBI.




HccnemoBanue 3aBUCIMOCTH CHITBI TPSHUS CKOJIBKEHUS
OT CHJIBl HOPMAIBHOTO mAaBieHus. OrmnpenencHue
koaddunreHTa TpeHHUs CKoibxkeHus. OmnpeneieHue
*ECTKOCTU TpYyKUHBL OmnpeneneHue padOTHl  CHIIBI
TPEHHs] TIpU PABHOMEPHOM JIBIDKCHHUH Tella 10
TOPU30HTANLHOW MOBepXHOCTH. OmpeneneHue padOTHI
CWJIBI  YOPYrOCTH  TNpU  HOabEME  TIpy3a ¢
HCIIOIB30BAHUEM  HEMOABIDKHOIO M IIOIBHIKHOTO
0J10KOB

dusndyeckue SBJICHUS B Ipupoac: MPUIUBBEI U OTJIUBEIL,

8.28 nBukeHue IutaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JBMKCHUE JKHBBIX OPTaHU3MOB
8.99 TexHudyeckue  ycTpOWCTBa:  CIHMIOMETp,  JATYUKH

IIOJIO’KEHUS], PACCTOSIHUSA U YCKOPEHUsI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarenbHoe nBuxkenne. OCHOBHbBIE XapaKTEPUCTUKU
KoJIe0aHU: Iepuo/I, YacTOTa, aMILJIMTY1a

9.2

Maremarnueckuit u IIPY’KUHHBIN MasITHUKHU.
[IpeBpaliieHre SHEpruy Ipu KoJeOaTeIbHOM JIBH)KEHUH

9.3

94

3aryxaromue KkosieOaHusi. BbeiHyxaeHHbIE KoyeOaHUS.
Pe3onanc

Mexannueckue BOJNHEL. CBOHCTBA MEXAaHHYECKUX BOJIH.
[IponosnbHBIE U TIONIEpeYHBbIE BOJIHBL. J[IMHA BOJHBI U
CKOpOCTb €€ pacrnpocTpaHeHusl. MeXaHM4eCKHUE BOJIHBI B
TBEPJIOM TeJIe, CEUCMUYECKUE BOJTHBI

9.5

3ByK. I'pomMKoCTb 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa

9.6

WHubpa3Byk U yIbTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4acToThl W Iepuoja  KosebaHui
MaTeMaTHYECKOTO MasiTHHKA.

OmnpeneneHue 4acToThl W Iepuojpa  KosebaHui
MPY>KHHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH — Iepuoja  KoJjeOaHHi
MOJBENIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Iepuoja  KoJjeOaHHi
MPYXHUHHOTO MasTHHKa OT Macchl rpysa. [IpoBepka
HE3aBUCHUMOCTH nepuosa Kosie0aHui rpys3a,
MOJIBENIEHHOTO K HUTH, OT MacChl Ipy3a M XKECTKOCTH
npyxuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs

9.8

@u3nyecKue SBJICHUS B MPUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPACEHUE, CEMUCMUYECKHUE BOJHBI,
LIYHaMH, 3XO0

9.9

TexHudeckue yCTpOMCTBA: 3XOJIOT, HCIIOIb30BAHUE
yJIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DNEKTPOMarHuTHOE IoJIe. DJIEKTPOMAarHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2

[IIxana »1eKTPOMAarHUTHBIX BOJIH




103 DJIeKTpOMarHuTHas npupoga cBera. CKOpPOCTh CBeTa.
BousiHOBBIE CBOMCTBA CBETA
[IpakTudeckue padbOTHI:

10.4 N3yuenne CBOWCTB  OSJEKTPOMAarHUTHBIX BOJH C
MTOMOIIEI0 MOOUITFHOTO TenedoHa
dusndeckue SBICHHUS B MPUPOJAC: OUOIOTHYECKOE

10.5 NEHCTBHE BHUJIUMOTO, yIbTpadrOIETOBOTO u
PEHTT€HOBCKOIO U3JIy4eHUI

106 Texnuueckue YCTPOMCTBA: _ HCIIONb30BaHKE
AJIEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

111 JlyueBast monens cBera. MicTouHMKM cBETa

11.2 [IpsimosinHENHOE pacIpOCTpaHEHUE CBETA

113 OTtpaxenue cBera. [Imockoe 3epkaio. 3aKOH OTpaKEHUS
cBeTa

114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5 JInnza. Xop jtyyen B MH3e

116 OnTudueckass cuctema ¢oroamnmnapara, MHUKPOCKOMA U
TeJecKora

117 I'maz kak omnTtudeckas cucrema. biHM30pykocTs U
JAIbHO30PKOCTh

118 Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HptoTOHA.
CrnoxeHue CIeKTPaIbHBIX IIBETOB. Jlucepcus ceeTa
[IpakTuueckue padbOTHI:
#H#Par###1ccnenoBanue 3aBUCUMOCTHU yria

11 OTpa)XEHHUs CBETOBOIO JIyya OT YTIJIa MaJICHHUS.

##HPar##H#113ydeHne  XapakTepUCTHK — M300paKeHHs
MpeaMeTa B TUIOCKOM 3€pKaie.
#H#Par###1ccnenoBanue 3aBUCHUMOCTHU yria
MpPEOMJICHHST CBETOBOTO Jydya OT yrjla MajJeHus Ha

119 TPaHUIIE «BO3JIYX — CTEKIION.

' ###Par#Ht# lonyyene u300pakeHUH € MTOMOLUIBIO

coOuparoIei JTMH3HI.
#H##Par###Onpenenenue (POKyCHOTO pacCTOSHHS U
ONITUYECKON CUITBI COOMPAFOIIIEH JTMH3BI.
#HHPar###OnbITEl 1O pa3joKEeHUI0 Oeyoro ceera B
CHEKTP.
H#HHHPar###OnBITEI IO BOCHPHUSTHIO IIBETA MPEIMETOB
MIpHU UX HAOJIOJICHUH Yepe3 IBETOBbIE (PHIBTPHI
duznyeckue sBIeHUs B mpupone: 3aTMeHus CoiHia u

11.10 JlyHBI, 1IBETa TEJ, ONTHYECKUE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

1111 TexHnuueckue YCTPOMCTBA: OYKH, MIEPUCKOII,
(doToanmapar, ONTHYECKUE CBETOBOJIBI

12 KBAHTOBBIE SIBJIEHW
121 | OmnbiTel Pezepdopna m muianerapHas MoOJAETIb aToMa.




Mogens aroma bopa

I/ICHYCKaHI/Ie U IIOTJIOHNICHHME CBETa aTOMOM. KBaHTEI.

12.2 o
JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmMa-u3nydeHHs
124 Crpoenune aromHoro sapa. HykinonHas Monenb
aTOMHOTO siipa. M30Tons!
125 PaguoaktuBHble npespamieHus. Ilepumon momypacmana
aTOMHBIX SI7IEp
126 SnepHple peakuuy. 3aKOHBI COXPAHEHHUsS 3apsilOBOTO U
MaccOBOI'0 YHCEN
12.7 DHeprusi CBA3u aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUH
128 Peakuuu CHHTE3a U JIETICHUS S1ED. WcTounuku 3uepruu
CoiHIa u 3BE3]1
129 SAnepnas _ DHEpreTHKa. JeiictBue  paguOaKTUBHBIX
M3JIy4E€HUH Ha )KUBbIE OPraHU3Mbl
[IpakTuueckue padbOTHI:
HaOntoneHue CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
1210 U3JIy4EHUsl.
HccnenoBanue TPEeKOB: M3MEPEHHME SHEPIMU YACTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepeHue painoakTUBHOTO (poHa
®usnyeckue SBICHUS B INPUPOJE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PAaIMOAKTUBHOE H3JIy4EHUE MPUPOJHBIX MHHEPAJIOB,
NEHCTBUE PAaJUOAKTUBHBIX W3IyYEHUH HaA OpraHUu3M
YeJioBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/I,I[yaJ'IBHHﬁ AO03UMETP, KaMEpa Bunscona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHMSI K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero oopaszoBanusi Ha ocHoBe PI'OC

[lonumanue posm  QU3MKKM B  HAYYHOM  KapTHHE  MHPa,
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI0O3HABAEMOCTH SIBJICHUH NPUPOABI, O POJH DSKCIECPUMEHTAa B
¢usuke, o cucremooOpasymoomeidl poaun (U3MKH B pPa3BUTHH
CCTECTBCHHBIX HAyK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHMH
(UBHMYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTHHE MHUpa, O BKIJAJAC POCCUHCKUX M 3apyOCIKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO
MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHMs O BHMJAX MaTepuu (BEIIECTBO W TMOJ€), O JABIKEHUU Kak
croco0e CyIIecTBOBaHUSI MaTeprH, 00 aTOMHO-MOJIEKYJISIPHON TeOpuHu
CTPOCHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBJICHUEH TPUPOIBI
(MEXaHUYECKHNX, TEIUIOBBIX, OJJICKTPOMArHUTHBIX ¥ KBAaHTOBBIX);
YMEHUE pa3inyaTh SBICHHS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, JICMOHCTPHUPYIOIIUX JTaHHOE (PU3UIECKOe SBIICHICE,
YMEHHE pPaclo3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NUYECKUX SBICHUUN
B OKPYXAalOIleM MHpe, BBIIEISAS WX CYIICCTBCHHBIE CBOWCTBA
(mpu3HaKH)

Binianenne ocHOBamMM IOHATUHHOIO anmapara U CHUMBOJMYECKOIO
s3bIKa (DU3UKU M HMCIOJIb30BAaHUE WX IS pPElIeHUs Yy4eOHBIX 3ajady;
YMEHHE XapaKTepH30BaTh CBONCTBa Tel, (U3NYECKUE SBICHUS U
MIPOIIECCHI, UCTIOJIB3YsI (PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onuchIBaTh N3YYEHHBIE CBOWCTBA Tell U (PU3HUYECKUE SBIICHHUS,
UCTIONB3Ys PU3UUECKUE BETUIHHBI

BnageHnue ocHOBaMM METO/JOB HAaydyHOTO TIO3HAHHUS C Y4ETOM
coOIIO/IeHHsI TTpaBUII O€30MacHOro TpyJa: HabMoJleHHe (PU3NIECKUX
SIBJICHU

YMEHHUE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY
W3 JaHHOTO Habopa 00OpyIOBaHMS MO WHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA U 3aMMCHIBATD €0 PE3ybTaThl, ((OPMYIUPOBATH BHIBOIBI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYUH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOSATENIBHO CcOOMpPaTh
HKCMEPUMEHTAJIbHYI0 YCTAaHOBKY 10 HWHCTPYKIIMH, BBIYHCIATH
3HAUEHUE BEJIIMYMHBl U AHAIU3UPOBATH IOJYYEHHBIE PE3YJbTaThl C
Y4E€TOM 3a/IaHHOU MTOTPENIHOCTH Pe3yIbTaTOB U3MEPEHNN;
IIPOBEJICHUE  HECJIOXHBIX  SKCIEPUMEHTAIBbHBIX  HCCIIEJOBAaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  MHCTPYKLUUH,  IMPEICTABIATH
MOJIyYEHHBIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUZAE TaOIUI U
rpauKOB, YUUTHIBATH MOTPEIIHOCTH, JENIATh BHIBOJIBI IO PE3yIbTaTaM
HCCIIE0BAHUS

[TonnmManue  XapakKTepHBIX  CBOMCTB  (DM3MYECKUX  MOJCNICH




(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJEITH CTPOCHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IUIAHETApHas MOJENb aToMma,
HYKJIIOHHas MOJeNIb aTOMHOTO sJipa) U YMEHHE MPUMEHSTh WX Ui
00BsiICHEHUS! (PU3UUECKUX MTPOIIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TN, B TOM
yucilie W B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUMHHO-CJIEICTBEHHBIE CBS3U U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yuyeHHBIE CBOICTBA (PU3UUECKUX
SBJICHU, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH

YMmenue pemarth pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHeHWil),
UCMONb3ys 3aKOHbl U (OpMyJbl, CBs3bIBaOIIUE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJISATh HEAOCTAIOLME JIaHHbIE, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HeoOXOouMBbIE JUIsl €€ pelIeHHs], UCI0Ib30BaTh CIPABOYHbIE JAHHBIE,
OPOBOJUTH PACUYETHI U OLEHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HaYeHUS (PU3MUYECKON BEIMYMHBI, YMEHUE ONPEILNIATh Pa3MEPHOCTh
(bu3n4ecKoil BEeTMUMHBI, IOJIyY€HHOM! IPHU pEIIeHUH 3a/1a41

YMeHue XapakTepu3oBaThb INPUHUMUIBI  JCHCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ysl 3HAHUS O
CBOWCTBaX (DU3MYECKUX SBICHUA ¥ HEOOXOoAuMble (PHU3HMUECKUe
3aKOHOMEPHOCTHU

10

11

YMeHue ucCnonb30BaTh 3HAHUS O (U3MYECKUX SBICHUSX B
MOBCEIHEBHON KM3HM Il oOecrneyeHMss ©O€30HacHOCTH NP
oOpamieHUn ¢ OBITOBBIMM ~ HpHOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMM, COXpPAHEHHUS 3/I0pOBbsI U  COONIONEHUS HOPM
HKOJIOTMYECKOTO TOBEACHUS B OKpY)Kalouleil cpene; MOHUMaHHE
HEOOXO/MMOCTH MPHUMEHEHHs] JOCTHKEHMHA (UMK U TEXHOJIOTUH
JUISL palfMOHAJIbHOTO MTPUPOI0NIOIB30BaHUS

OnelT moucka, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHus C MCIOJIb30BaHHEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUI; YMEHHUE OLEHUBATh JOCTOBEPHOCTH
NOJYyYeHHOM MH(GOpMAIlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOTHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIIOJIHEHUH YYEOHBIX 3a/JaHUl HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3NYECKOro CONep)KaHUs, CIPAaBOYHbIE MaTepuajbl, PECYpChl CETU
WutepHer; BiageHue 0a30BbIMM  HaBBIKAMU  IpeoOpa3oBaHUS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JApYIyl0; yMEHHE
co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE UH(OpPMaIINU U3 HECKOJIBKIX UCTOYHUKOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1 MEXAHUWYECKMUE SABJIEHUA
11 Mexanuueckoe aBwkeHue. MarepuanpHas Touka. Cuctema  OoTcuéra.
' OTHOCUTENBHOCTD IBUKEHHUS
12 PaBHOMepHOE 1 HepaBHOMepHOe JBHxkeHue. Cpenusst ckopocts. Dopmyna ams
' BBIYHCIICHUS CpeaHEel ckopocTu: V = S/t
PaBHOMEpHOE TpsAMOIMHENWHOE ABMKEHHE. 3aBUCUMOCTh KOOPIMHATHI TEla OT
BpPEMEHHU B CIy4yae paBHOMEPHOIO NPSIMOJIMHEHHOr0 JBUKEHU:
13 MO=Xo+uf
I'padukn 3aBHUCUMOCTH OT BpPEMEHH Ui MPOEKIUU CKOPOCTH, MPOCKIHH
nepeMelleHus, MyTH, KOOpPAMHATBl MpPHU PABHOMEPHOM IPSMOJIMHEHHOM
JIBIOKEHUH
3aBUCUMOCTh KOOPAMHATHI Tella OT BPEMEHH B Cllydyae PaBHOYCKOPEHHOTO
OPSMOJIMHEHHOTO JIBUKEHUS:
2
Sl =ve, * i+ * =
<
@opMyInbl UIS TPOEKIUU TIEPEMENICHUs, MPOCKIIMA CKOPOCTH M TPOEKIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBYKEHHH:
2
14 .sx(r)=vﬁx-r+ax-3.
U_\'('f) =Upy 0, -1,
a.(t)=canst,
Ul.‘cL - Ul.'rL :zart‘g:r
I'paduky 3aBUCUMOCTH OT BpPEMEHM ISl HPOEKIUH YCKOPEHHs, MPOEKINU
CKOPOCTH, TIPOCKIIMH TEPEeMEIIeHUsI, KOOPIWUHATHI TIPU PABHOYCKOPEHHOM
IPSMOJIMHEHHOM JIBUKEHUU
CobosnHoe nageHue. PopMyIibl, ONKMCHIBAIOIIKME CBOOOJHOE MaJeHHUE Tena 10
BEpTUKAIM (IBMKCHHWE Tela BHHU3 WM BBEPX OTHOCHTEIBHO ITOBEPXHOCTH
1.5 3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH JUIsl TPOEKUUH YCKOPEHHMS,
NPOCKIIMA CKOPOCTH ¥ KOOPIWHATHI TPHU CBOOOJHOM TQJIEHHH TeJNa TI0
BEPTUKAJIH
CKOpOCTh PAaBHOMEPHOTO [JBM)KEHHUS Tela Mo OKpykHocTu. Hampasienue
CKOpOCTH.
@dopmyna il BBIYUCIEHUS CKOPOCTH 4Yepe3 PaJuyC OKPYKHOCTH U MEPUOJ
oOparreHus:
1.6
v = inR
T

LentpoctpemurensHoe yckopenue. HampapieHne EHTPOCTPEMHUTEIBHOTO
yckopenusi. Dopmyra uisi BBIYMCIEHUSI YCKOPEHHUSI:




1.7

1.8
1.9

1.10

1.11

Macca. [InotHocTh BemecTBa. @opmMyiia Ajsl BBIYMCICHUS IUIOTHOCTH:
_m
v

Cuna — BektopHas pusndeckas BenuynHa. CI0KEeHUE CHIT

SIBnenne nnepnuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HeroTona:

F=m-da
CoHarnpaBieHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOpa CUIIbI, ICUCTBYIOIIEH Ha
TEJI0

BzaumopeiictBue ten. Tperuit 3akon HeroToHa:

Fy y=-F_,

1.12

1.13

1.14

TpeHHe IIOKOA U TPCHUC CKOJILIKCHUA. d)opMyna IJIL BBIYUCIICHUA MOAYJISL CHUJIIbL
TPECHUS CKOJILXKCHUA:

FTP:M-N

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

F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUA:

My - 114
F=G.-—L1_2

RZ
Cwita TskecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.

dopmyna Amst BEBIYUCICHUS CUJIBI TSHKECTH BOIHM3H MOBepXHOCTH 3emuu: F = mg.
JBmxenue mmanet Bokpyr CousHia. [lepBast kocMu4eckasi CKOpOCTb.
HesecomocTb 1 neperpy3ku

1.15

Nmmynbe Tena — BekTopHast Gu3nyecKas BeTMUnHA.
D=mi

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHne HUMITYJIbCA. I/IMHYJ'ILC CHIJIBI

1.16

3akoH COXpPAaHCHUSA UMITYJIbCA JI 3aMKHYTOﬁ CHUCTEMBI TCII:
D=0, i, U, =const

PeaxkTuBHOE NBUKEHUE

1.17

Mexanuueckast pabota. @opmyrna A BBIYUCICHHUS paOOThI CUIIBL:

A=Fsooso

Mexannueckas MOITHOCTD:




n=4
I

Kunerndeckas u noteHanbHas 3Heprus. @opMyiia Jjisi BBIYUCICHUS
KUHETUYECKON DHEPIUu:

J'HDE
E =——
1.18 2 . .
Teopema o kunetnueckou sueprun. opmysa A BHIYUCICHUS TOTCHIIMAIBHON
SHEPIHH TeJla, HOJIHATOrO
Haj 3eMIIEn:
E,=mgh
MexaHnyeckas SJHeprusi:
E=E;+E »
1.19 N
3aKOH COXpaHEHUs1 MEXaHNYECKOH sHeprun. @opMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEepruu B OTCyTCTBUE cuil TpeHus: E = const.
[IpeBpalieHre MEXaHMUYECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE NPABUIIO» MEXAHUKHU.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M+M, +.=0
1.20 1 2
[TonBukHbIM 1 HenoABMKHBIN O0510KU. KII/I mpocThIX MexaHU3MOB,
n= Aﬂmm.ﬂ:aa
A‘S&I‘I:E‘IEEE&H
[laBiienue TBEpIOTO TENA.
®opmyrna 1751 BBIYUCIICHHS 1aBICHUS TBEPIOTO Tea:
= F
5
1.21 JlaBnenue raza. ATMOc(epHOE 1aBICHHE.
['unpocraTyeckoe 1aBieHUe BHYTPH KUAKOCTH.
®opmyrna 1751 BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+DPp,
1.22 3axoH [lackans. ['mapaBaudeckuii npecc
3akoH Apxumena. PopMyna Ajig ONPENETCHUS BBITAJKUBAIOLIEH CHUIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:
1.23 -
Fape =PEV
VYcnoBue miaBanus tena. [lnaBanue cy0B ¥ BO3yXOIIaBaHUE
Mexannueckue koneOaHus. AMIUIMTYHA, TEPUOJ M YacTOTa KOJeOaHUH.
®dopmyra, CBI3BIBAIOIIAS YaCTOTY U MEPUO KOJICOAHU:
1.24
v = 1
T
1.25 MareMaTiyeckuii W TPYKUHHBIA MasTHUKU. [IpeBpaiieHne SHEPruu NpH




KoJIe0aTeIbHOM JBHWXXCHHUU

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konedanus. Pezonanc

1.27

1.28

Mexanunueckue BOJHBI. [IpojoibHBIC W TONEpeyHble BOJHBI. J[MHA BOJHBI U
CKOPOCTb PacIpOCTPAHECHUS BOJIHBI:

h=uv-T
3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'pPaHMIIE
IByX cpen. MHppa3Byk U yabTpa3ByK

1.29

Ipaxmuueckue pabomul

N3mepenue cpenHel IUIOTHOCTH BEUISCTBA;, apXHWMEIOBOW CHIIBI, KECTKOCTH
OPYXKHUHBI;, KOY(PQHIMEHTa TPEHUS CKOJIBXKEHHUS; paOdOThl CHIIBI TPECHHS, CHIIBI
YIOPYTOCTH; CPEeIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
YCKOpPEHHUs1 OpycKa TpW JBMOKEHHUHM [0 HAKIOHHOW IUIOCKOCTH; YacTOThI W
HepI/IOIIa KOHC6aHI/II71 MAaTEMAaTUYCCKOI'O MasaTHHUKA, 4YaCTOTbl H HepI/IOIIa
KOJICOAHUU TIPY>KUHHOT'O MasiTHUKA, MOMEHTA CHJIBI, JCHCTBYIOLIETO HA phIYar;
paboThl CWJIBl YOPYTOCTH MPU TOABEME Tpy3a C IMOMOIIBIO HEMOABUKHOTO
0Jsi0Ka; pabOThI CHJIBI YIIPYTOCTH TPU MOABEME Ipy3a C MOMOIIBIO MOJIBUXKHOTO
070Ka.

HccnenoBanue 3aBHCUMOCTH apXHMEIOBOW CHIIBI OT 00BbEMa MOTrPYKEHHON
qaCTu T€Ja U OT IINIOTHOCTH XKUJIKOCTH, HE3aBUCHUMOCTH BBITaHKHBaIOHICﬁ CHUJIbI
OT MAcChlI TeJja; CHJIbI TPEHHS CKOJBXCHHS OT CHJIbI HOPMAJIbHOTO JIaBJCHHS U OT
pola MOBEPXHOCTH; CUJIbI YIPYIOCTH, BOBHUKAIOLIEH B MPYXKUHE, OT CTENEHU
nedopMaluu MpYy>KUHBI, YCKOpEeHUs: Opycka OT yriia HakJOHa HampaBISIOLICH;
nepuoa (4acToThbl) KoJeOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEepHoja
Koe0aHu MPYKUHHOTO MasTHHKAa OT MAacChl Irpy3a M KECTKOCTU TMPYKUHBI,
UCCJICIOBAaHNE HE3aBHCHMOCTH IIepHOJia KOJICOAHWH HUTSHOTO MAasTHHUKA OT
Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHS pblyara

1.30

Qusuueckue A6NeHUs 6 Npupode: TIPUMEPHl IBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HEKUBOW MPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIMBBl W OTIUBBI, JBUXKEHHE [IaHeT COJHEYHOH CHCTEMBI,
PEaKTUBHOE JBH)KEHHE KUBBIX OPTaHU3MOB, PbIYaru B TEJE YEIOBEKA, BIUSIHUE
aTMoc(epHOro JaBlIeHHs Ha XUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPUSATHE
3BYKOB )KUBOTHBIMH, 3€MIIETPICEHUE, CEHCMUYECKUE BOJIHBI, IlYHAMHU, DXO

1.31

2.1

2.2

Texunuueckue ycmpoiicmea: CIAJOMETP, NAaTUUKU IOJIOKEHUS, PACCTOSHUSA U
YCKOpPEHUS, JTMHAMOMETp, TMOAIIUIHUKYA, PAaKeTbl, pblyar, MOABMKHBIA U
HETOBIKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTh, MPOCTBHIE MEXAHWU3MBI B OBITY,
COOOIIaroIMeECs] COCYAbl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBONH HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

TEITJIOBBIE ABJIEHUA

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETHYECKOM  TEOPUM  CTPOCHHUS
BemiecTBa. Mojienu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannnueckue u amop¢Hble Tena

JBmwxeHne dactuiy BemectBa. CBA3b CKOPOCTH JABIKCHHS YacTHI[ C
Temrneparypoil. bpoyHoBckoe nBuxenue, muddy3us

2.3

CmMaynBaHue U KalmUJUISIPHBIC ABJICHU A

2.4

TennoBoe pacupeHne U CKaTHe

2.5

TernoBoe paBHOBECHE

2.6

BuyTpennsis sneprus. Pabora u Teruionepenauya Kak CHOCOOBI HM3MEHEHHS




BHYTPEHHEH YHEPTUHN

2.7 Bune! Teronepenaun: TeMIONPOBOJHOCTh, KOHBEKIIKS, U3TyUCHHE
Harpeanue wu oxnaxzaenue Ten. KoaudectBo  TemnoTel. Y enbHas
238 TEIUIOEMKOCTb:
O=am(t,—1)
3aKOH COXpaHEHHUS SHEPrUU B TEIUIOBBIX IpoIleccax. YpPaBHEHUE TEIJIOBOTO
29 Oamanca:
Q+0, +..=0
Hcnapenne u kouaeHcauus. V3MeHeHHWe BHYTpEHHEH HHEprud B Ipoliecce
2.10 ucnapeHuss W KoHjaeHcauuu. KumneHue IKUIKOCTH. YJelbHas TemioTa
napoobOpazoBanus: L = Q/m
2.11 BrnaxnHocTs Bo3ayxa
[InaBnenne u kpucraumzanus. V3MeHeHHe BHYTPEHHEH SHEpruu mpu
MJIABJICHUU U KPUCTAIUIU3AIMU. Y IeJIbHAS TeIUIOTA IUIABJICHUS:
2.12
_9
& m
213 BuyTpenHsst sHeprusi cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHus TOIUIMBA:
q=Q/m
2.14 [Tpuntmmne! pabotel TeroBbix aeurareneil. KI1J[ TeroBoro apuratens
Ilpakmuueckue pabomol
N3mepenne yaenbHOM TEMIOEMKOCTH METaNIMYECKOro LMJIMHJPA; KOJIMYECTBA
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOM TeMIiepaTypbl (HUKCHPOBAHHOM
Macchl, B KOTOPYIO OIIYIIEH HarpeTblidi IMWIMHIAP; KOJIUYECTBA TEIUIOTHI,
2.15 OT/JIAaHHOTO HArpeThIM IWJIWHIPOM, TIOC]IE€ OMYCKAaHHS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXXHOCTH BO3/yXa; YACIBbHOW TEMIOTHI
naBieHus Jbaa. lcciaemoBaHwe W3MEHEHUs TeMIlepaTypbl BOIBI MU
pa3MYHBIX YCIOBHUAX; SIBICHUS TEIJIO0OOMEHAa NMpPU CMEIIUBAHUU XOJOJHOU U
ropsiueit BObI; MpoIecca UCTIapEeHHs
Qusuueckue A61eHU 8 Npupooe. TIOBEPXHOCTHOE HATSDKCHHE W KAIMIISIPHBIC
2.16 SABJICHUS] B MPUPOJE, KPUCTALIBI B Npupoje, uznydenue ConHila, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsI, CHETa
Texnuueckue ycmpotiicmea: KalWIISIPBI, TTPUMEPBI UCTIOIB30BAHMS KPUCTAIIIOB,
217 JKUJKOCTHBIM TEPMOMETpP, AATUUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIICHUS
JIOMOB, TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JBUTATENh BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onektpusanus Ten. /[Ba Buia 31eKTpUUYECKUX 3apsi0B
3.2 B3aumoneiicTBue 3apsokeHHbIX Tenl. 3akoH Kynona
3.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
34 Onektpuueckoe mone. Hanpspk€HHOCTh  anekTpuyeckoro motisd. [lpuHimn
CYTMEPHO3UIINH YJCKTPUUECKUX MOl (Ha KAYeCTBEHHOM YPOBHE)
35 Hocurenu »snektpuyeckux 3apsaoB. JleMCTBUE 3JIEKTPUYECKOrO TOJIS Ha
aeKTpuyecKue 3apsiabl. [[pOBOTHUKY U AUDIEKTPUKHU
36 [TocTossHHBIN AIEeKTpUYEeCKUl TOK. J{ecTBUS 3neKTprudeckoro Toka. Cuia Toka.

Hanpsixenue.




I=qg/t,U=A/q

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. yI[eJ'IBHOC OJICKTPHUICCKOE COIMPOTHUBIICHUC!

37 R=plIIs

3.8 3akon Oma ais ydactka snekrpuueckoi rernu: | = U/R
[TocnenoBarenpHOE COEIMHEHHE TPOBOTHUKOB:

I, =1, U=U,+U,. R=R +R,
3.9 [TapannensHOE COelMHEHNE MPOBOJIHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;I=1I+I; R:%.

CMmernranHbIe COeTMHEHHSI TPOBOTHUKOB

3.10 Pabora u momHOCTE AnmekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxoynsa — Jlenmna:

3.11 0= 12 R

312 OmnpiT SpE:Tez[a. MarautHoe mojie TPSIMOTO TMPOBOJHUKA C TOKOM. JlnHMM
MarHUTHON WHTYKITUU

313 MarauTHoe T1OJIE TOCTOSHHOTO MAarHuta. B3auMoAencTBHE MOCTOSTHHBIX
MarHuToB

3.14 JleiicTBrE MarHUTHOT'O NOJISl HA IPOBOJIHUK C TOKOM

3.15 OmneiTel @apazes. SIBneHue snekTpoMarHuTHON UHAYKIMU. [IpaBumno Jlenua
Ipaxmuueckue pabomul
W3mepeHne  SJEKTPUYECKOTO  COMPOTHUBJICHUS  PE3UCTOPa;  MOUIHOCTH
JJIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
HccrnenoBanme 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOMIETO B TIPOBOJHHKE

316 (pe3ucTophl, TaMIIO4Ka), OT HAMPSKEHHs Ha KOHIIaX MMPOBOJHHUKA; 3aBUCUMOCTH
COTPOTUBIIEHUS OT JUIMHBI MMPOBOJHUKA, TUIOIIATN €0 MONEPEYHOr0 CEYCHHS U
YIIEIBHOTO COTIPOTUBIICHUSI.
[TpoBepka mpaBuia i AJIEKTPUUYECKOTO HATPSDKEHUS MPU MOCIEeT0BATEIEHOM
COCIMHEHUW TIPOBOJHHUKOB; TpaBHJIA U CHIIBI DJIEKTPUYECKOTO TOKa TIpH
napauieTbHOM COeIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUYKA)
Qusuueckue a61enHUs 6 npupoode: SIEKTPUUECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUUIECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE TMOJIe 3€MJIH, Ipeiid MOIFOCOB,
POJIb MATHUTHOTO TIOJISI JISI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIepMeTp, BOJBTMETP, PEOCTar,
CUETYMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIE AIIEKTPONIPUOOPHI (mpuMepsI), ANEKTPUYECKUE
NPEIOXPAaHUTEHN, DIIEKTPOMATHUT, ODJIEKTPOJBHUTATENh IOCTOSIHHOTO TOKAa,
reHepaTop MOCTOSHHOTO TOKA

3.19 DneKkTpoMarHuTHbBIE BOJHBL [1Ikana 3eKTpOMarHUTHBIX BOJTH

3.20 JlyueBas moaens cBeta. IIpsmMonnHeHOe pacIpOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cBera. Inockoe 3epkaiio

3.22 [Tpenomnenune cBera. 3aKOH MPEIOMIICHHUS CBETA

3.23 Hucniepcust cBera

3.24 Jlunza. Xox nyueit B nun3e. DokycHOEe paccTosiHue JMH3BL. OnTudeckas cuia




munsel: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue mpudopsl
Ilpaxmuueckue pabomul
#i##HPar#t#13mepeHne ONTHYECKON CWIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHusl coOuparoieit JIMH3bI (110 CBOICTBY paBeHCTBA pa3MepoB IIpeIMeTa U
U300paxeHusl, KOTJa MPEeJIMET PacIoOKEH B JBOMHOM (oOKyce), ToKa3aTes

3.26 MIPEJIOMJICHUS CTEKJIA.
#i#HPar#t#lccnenoBanue CBOWCTBA M300paKEHUS, MOTYYCHHOTO C TTOMOIIBIO
coOuparomiel JHMH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia TMPEJIOMJICHHS CBETOBOTO Jiyya OT YIJia MajeHus Ha
IPaHHULIE «BO3JIYX — CTEKJIO»

3.27 Qusuueckue sasnenusi 6 npupode. 3arMmenHuss Comnna u JlyHel, 1BeTa Teu,
ONTHYECKHE SBJICHUS B arMochepe (1BeT Heba, pedpakuus, pagyra, MEPax)

3.8 Texnuueckue ycmpoticmeéa: OYKH, TIEPHUCKOI, QoToanmapar, ONTHYECKUE
CBETOBO/IbI

4 KBAHTOBBGIE ABJIEHUA

41 PagnoaktuBHOCTE. Anb(da-, Oeta-, raMMma-usnydeHus. Peakiuu anbda-u Oera-
pacmaja

4.2 Omnsitel Peszepdopaa o paccesauto anbda-yacruil. [Inanerapuas mogens aroma

4.3 CocTtaB aToMHOTr0 sifipa. M3o0Tornbl

4.4 [lepuox momypacmnajga aTOMHBIX SAEp

4.5 SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsA0BOI0 U MacCOBOTO UHCEN
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIM PAJTMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3IIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
NEHCTBUE PaJMOAKTUBHBIX U3ITydEHUH Ha OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHANBHIYAIBHBIN JTO3UMETpP, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA
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