


MHNOACHUTEJIBHAA 3ATIMCKA

[IporpamMma mo ¢u3nMke Ha YpOBHE OCHOBHOrO 00mIero oOpa3oBaHUsSl COCTaBJeHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTelbHON
nporpammel, npeacraBieHHbix B GI'OC 00O, a takke ¢ yuéroMm ¢emepanbHOil pabodeld mporpaMmbl
BocniuTanus 1 KoHuenuuu npernonaBanust yueOHoro npenmera «Ou3ukay.

Conep:kaHue mMporpaMMbl 1O (U3MKE HANpaBIeHO Ha (POPMUPOBAHME ECTECTBEHHOHAYYHOM
TPaMOTHOCTH OOYYaIOLIMXCSl M OpraHu3alMio W3ydeHHs (U3MKM Ha JesTeNbHOCTHOW OcHOBe. B
mporpaMMe Mo (pU3HMKe YYHUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTrO MpeAMEeTa B pealu3aluyd TpeOOBaHHMA
OI'OC OO0 K mIaHMpPYEeMbIM JIMYHOCTHBIM W METalpeIMETHBIM pe3yibTaTaM OOYy4YeHHS, a TaKKe
MEKIpPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro
00pa3oBaHusl.

[IporpamMma 1o u3KMKe yCTaHABIMBACT paclpelelieHne yueOHOro MaTepraa 1o rojam o0y4eHust
(mo kjaccam), mpeiaraer MPUMEPHYIO TOCIEI0BaTeNbHOCTh M3Y4EHUs TE€M, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS PEAMETHOTO COJIEPIKaHUs M yYETe BO3PACTHBIX 0COOEHHOCTEH 00y4JatoMInXCs.

[IporpamMma mo ¢usuke pa3paboTaHa ¢ IHENbI0 OKAa3aHWS METOAMYECKON IOMOINM YYHTENO B
CO3JIaHMU pabouell MPOrpaMMbI IO y4eOHOMY TPEIAMETY.

Odu3nka SBISETCS CHCTEMOOOPA3yIOIUM JUIsi ©CTECTBEHHOHAYYHBIX Y4YeOHBIX IPEIMETOB,
MTOCKOJIbKY (PM3HYECKUE 3aKOHBI JIGKAT B OCHOBE IPOIIECCOB U SABJCHUMN, H3y4aeMbIX XUMHUEH, OMOJIOTHEH,
acTpoHOMMEH | (U3UYECKOM reorpaduell, BHOCHUT BKJIaJ B CCTECTBEHHOHAYYHYIO KapTUHY MHpa,
npefocTaBisieT Hanbolee sICHbIe 00paslbl MPUMEHEHHS HAyYHOTO METO/a MO3HAHMS, TO €CTh CI0co0a
MTOJTyYEeHHsI IOCTOBEPHBIX 3HAHUH O MHpE.

OpnHa U3 TIIaBHBIX 33J1a4 Gu3ndeckoro oOpa3oBaHus B CTPYKTYpe 00IIero o0pa3oBaHusi COCTOUT B
(hopMUpPOBaHUH €CTECTBEHHOHAYYHOW IPAMOTHOCTH 1 MHTEpeca K HayKe Y O0YJarOIIUXCsL.

Wzyuenne ¢u3ukm Ha  06a30BOM  ypOBHE  TMpEANONaraer  OBJaJ€HHE  CIEAYIOIMINMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIINMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTD:

® Hay4YHO OOBACHATH SBJICHHUS,

®  OIIEHUBATH U IOHUMATh OCOOEHHOCTH HAy9IHOTO NCCIIEIOBAHMUS,

®  UHTEPIPETHPOBATH JAHHBIE U UCIIOIH30BaTh HAYYHBIE OKA3aTENbCTBA IS IOy CHHS
BBIBOJIOB.

Henn n3ydenust Gpu3nKu HA YPOBHE OCHOBHOT'O 00IIero obpazoBaHus ompeneneHsl B Konmennun
mperogaBaHnug  yueOHoro mpeamera «@Pu3mka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Qenepanny, peann3yIONMX OCHOBHBIE 00Ie00pa30BaTeNbHBIE MPOTPAMMEI, YTBEPKIEHHON pelIeHHeM
Komrernn MunmcrepcTBa mpocBemenns Poccuiickoit @enepanuu (mpoTokod oT 3 mexadps 2019 1. Ne
[1K48H).

enn nzyyenus: Gu3uKu:

e TmpuoOpeTeHHe MHTEpeca W CTPEMIICHHs] OOYYaroIIUXCS K HAYYHOMY H3YYSHHIO TPUPOFL,

pPa3BUTHE X MHTEIUIEKTYyaTbHBIX M TBOPUYECKHX CIIOCOOHOCTEH;
e pa3BUTHE TMIPENCTaBICHWHA O HAYYHOM  METOne TMO3HaHUS W (GOPMHUPOBAHHE
HCCIIEIOBATENBCKOTO OTHOMIECHHS K OKPYKAIOIIAM SIBIICHHSIM;

e (dopMHUpOBaHNE HAYIHOTO MUPOBO33PEHHUS KaK pe3yNbTaTa H3ydeHNs OCHOB CTPOCHUS MaTepUH
1 (yHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

e (opmHupoBaHHNE MPEICTABICHUI O POIM (U3UKK IS Pa3BUTHS APYTHMX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;

® pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cdepax Oyaymiel mpodeccuoHaIbHON eI TeThHOCTH,
CBSI3aHHOM ¢ (PM3HKOM, MOATOTOBKA K JalbHENUIIIEMY OOyUEHHIO B 3TOM HAIIPABIICHUH.

Hoctrxenue 3THX Lened mporpaMMsl 1Mo (r3MKe Ha YpOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUs
obecrieunBaercs pelieHneM CIeAYIonX 3a1a4:

e mnpuoOpeTeHne 3HAHWH O AWCKPETHOM CTPOECHHM BEIECTBA, O MEXaHMYECKUX, TEIUIOBBIX,

3JIEKTPUYECKHUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



e mpuoOpeTeHHe YMEHHUH ONHCHIBATH M OOBACHATH (DMU3UUECKHE SBICHHUS C HCIOJIb30BAHUEM
MTOJTyYCHHBIX 3HAHMIA,
® OCBOGHHE METOJIOB PEIICHUs MPOCTEHIINX PacYETHBIX 3a]ad C MCIONb30BaHHUEM (PU3NUCCKHX
MoOJieTiel, TBOPUYECKHUX M MPAKTUKOOPHUEHTUPOBAHHBIX 3a]1a4;
° pa3sBUTUC yMeHI/Iﬁ Ha6HIOI[aTI) IMPUPOAHBIC SABJICHHA W BBIIIOJIHATL OIIBITHI, J'Ia60paTOpHI)IC
pa6OTI)I 1 OKCIICPUMECHTAJIBHBIC UCCIICAOBAHUA C UCIIOJIB30BAHUEM U3MECPUTCIIbHBIX HpI/I60pOB;
e ocBoeHHe NpuUEMOB paboTel ¢ UWHPOpManmeld (U3NIECKOTO COJEpIKaHUs, BKIIOYAs
WHPOPMAITUIO O COBPEMEHHBIX IOCTH)KEHHSIX (PU3MKH, aHadW3 M KPUTHYECKOE OlCHHBAaHHE
nH(pOpPMAIUH;
® 3HAKOMCTBO €O cdepaMu NPOPECCHOHATLHON AEATEIBHOCTH, CBS3aHHBIMH C (DU3UKOH, U
COBPEMECHHBIMU TCXHOJIOTUAMU, OCHOBAHHBIMU Ha JOCTUIKCHUAX q)HSI/I‘IeCKOﬁ HAayKH.
Ha u3yuenue ¢pusuku (6a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHUsi OTBOJUTCS
238 gacos: B 7 kiacce — 68 gacoB (2 yaca B Hemenmo), B 8 kimacce — 68 gacoB (2 yaca B Hemenmo), B 9
KJ1acce - 102 yaca 3 yaca B HEJIEINIO).

[peanaraemerii B mporpamme 1o (u3uKe IepedeHb JabopaTOpHBIX PabOT W ONBITOB HOCHT
PEKOMEHIATENbHBIA XapakTep, YYUTENb JIeNaeT BLIOOP MPOBEJEHUs JIA00OPATOPHBIX pabOT M OIBITOB C
Y4ETOM WHJWBUIYAIBHBIX OCOOCHHOCTEH OOYYaroOImMXCs, CITHCKA OKCIHEPUMEHTAIBHBIX —3aJIaHH,
IpeUIaraeMbIX B paMKax OCHOBHOT'O TOCYAapPCTBEHHOT'0 9K3aMeHa 1o (hU3HKe.



COJAEPXKXAHUE OBYYEHUA
7 KJIIACC

Pazgen 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAIOLIEro Mupa.

®uzuka — HayKa o nmpupoje. Asnenus npupoasl. Ou3nuecKre SBICHUS: MEXaHUUYECKUE, TCIUIOBBIC,
SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBHIC.

dusnueckue BenuunHbl. M3Mepenne Gusndeckux BenndunH. Ousnyeckue npuodopsl. [lorpemHocts
u3MepeHuid. MexyHapo/iHasi CUCTEMa €UHHII.

Kak ¢u3uka v Apyrue eCTeCTBEHHBbIC HAyKM H3y4yalOoT MPHPOLy. EcCTecTBEeHHOHAy4YHBIH METOJ
MO3HAHUS: HAONIOJCHUE, TMOCTAaHOBKAa HAYYHOTO BOMNPOCA, BBIABIDKEHHE THUIIOTE3, JKCIEPUMEHT IO
MIPOBEPKE TUIOTEe3, 00bSICHEHUE HaOr0aaeMoro sBjieHus. Onucanue GU3NYECKUX SBICHUH C MOMOIIIBIO
Mozenei.

Hemoncmpayuu.

1. MexaHn4uecKre, TEIUIOBEIE, JIEKTPUIECKIE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. ®usuueckue npuOOpbl M TpOIeaypa MPSIMBIX H3MEPEHHI aHAJIOrOBBIM U IM(PPOBBIM

PHOOPOM.

Jlabopamopnsie padbomst u OnvImMblL.
Onpenenenre NeHbI JeNISHNS MIKAbl K3MEPUTEFHOTO IPpHOopa.
N3mepenne paccTossHUMN.
Nsmepenne 00bEMa KUIKOCTH ¥ TBEPIOTO TEIA.
Onpeznenenre pa3MepoOB MaJbIX Tell.
M3mepenne TemmepaTypsl MIPU IMOMOIIN KUIKOCTHOTO TEPMOMETpA M AaTINKA TEMITEPATYPHI.
[IpoBenenue ncceqoBaHus MO MPOBEPKE TUIIOTE3BI: JANBHOCTH MOJETa MIapuKa, MyIMIEHHOTO
TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nen 2. [lepBonayanbHble CBeIeHHS 0 CTPOEHUM BelllecTBa.

CrtpoeHne BemiecTBa: aTOMBI M MOJEKYJbI, UX pa3Mepbl. OTBITH, MOKa3bIBAIOIINE IHCKPETHOE
CTpOEHHE BEIIEeCTBA.

JBkenune gactuil BemecTBa. CBA3b CKOPOCTH JBIKECHUS YACTUII C TEMITEpaTypoil. bpoyHOBCKoe
nBrkeHne, muddysus. BzanMmoeiicTBre 9acTHIl BEMECTBA: MPUTSHDKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSHHS BEIIECTBA: CTPOEHWE Ta30B, KXUAKOCTEW W TBEPABIX (KPUCTATUTMIECKUX)
Ten. B3amMocBS3p MeEXIy CBOWCTBAMH BEMIECTB B pAa3HBIX arperatHbIX COCTOSHHUSIX W HX
ATOMHOMOJIEKYISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUI BOJIBI.

Hemoncmpayuu.

1. HaOGmronenue OpOyHOBCKOTO IBUKEHHS.

2. Habmonenue nuddysun.

3. HaOmionenune sBIEHWH, OOBSICHAIONMXCS TNPUTSHKEHHEM WIH OTTATKWBAaHHUEM YaCTHI]

BEIIIeCTBA.

Jlabopamopuwie padbomul u onvimol.

1. Ouenka quamerpa aToMa METOIOM PSIOB (C HCIIONb30BaHneM (oTorpaduii).

2. OmnbITH IO HAOTIOJEHHUIO TETUIOBOT'O PACIITUPEHUS Ta30B.

3.  OnsITHI 110 OOHAPYKEHUIO JEHCTBUS CHUJI MOJIEKYIISIPHOTO TIPUTSKSHHSL.

Paznen 3. /IBukeHue u B3auMojieiicTBue TeJl.

Mexanndeckoe aBrokeHHe. PaBHOMepHOe W HepaBHOMepHoe aBrkeHue. Ckopoctb. CpemHss

ou ks wWwNE

CKOpPOCTb IIPHU HECPABHOMEPHOM JIBUIKCHUU. Pacuér IIyTU U BPpEMCHU JABUKCHU .

SIBnenune HUHEpIHHU. 3aKkoH HUHCPLUH. BBaHMOﬂeﬁCTBHG TCJI KaK INpUYMHA M3MCHCHUA CKOPOCTHU
JABHOKCHUA TCII. Macca xkak MEpa HHCPTHOCTHU TCIa. IInorHOCTH BCIIICCTBA. CBs3p IIJIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B €IMHUILIC 00BéMa BCIICCTBA.

Cuna xak XapaKTCPUCTUKa B3aHMOﬂeﬁCTBHH ten. Cuia YIpYyroctTu v 3aKOH FYKa I/IBMCpeHI/Ie
CHJIbl C IIOMONIBIO JWUHAMOMETpPA. SIBneHne TATOTEHMS M cmiia TsokecTH. CHIIa TSDKECTH Ha Apyrux



IIJ1aHCTax.

Bec Tema. HeBecomocts. CrnoxeHWe CHJI, HalpaBIEHHBIX IO OJHOW MPSMOM.

PaBHOI[efICTByTOHIaﬂ cui. Cunna TPCHUAL. TpeHI/Ie CKOJIBKCHUS U TPCHUC ITOKOs. TpeHI/Ie B MMpUPOAC U

TEXHUKE.
Hemoncmpayuu.
1. HaGmomeHne MeXaHUYECKOrO IBMOKCHHUS Tea.
2. MH3mepeHue CKOpPOCTH IPSIMOJIMHENHOI O IBUKECHHUS.
3. HaOmroneHue sSIBJICHUS HHEPITUH.
4. HaOmoneHue n3MeHEHHS CKOPOCTH MPU B3aUMOJICHCTBHH TEIL.
5. CpaBHeHHE MaccC 1O B3aUMOJICHCTBHUIO TEI.
6. CrnoxeHue cCuJl, HampaBIEHHBIX MO OJJHON MPAMOM.

Jlabopamopnsie padbomul u onvimol.

1.

w

Onpenenenrie CKOPOCTH paBHOMEPHOrO JBIWKEHHS (MIapuka B JKHJIKOCTH, MOJIENH
JIEKTPUIECKOr0 aBTOMOOUJISI U TaK JlaJiee).

Ompenenenue cpeaHeil CKOpOCTH CKONIBXKEHHS OpycKa MU HIapuKa 110 HAKIIOHHON IIOCKOCTH.
Omnpenenenye IIOTHOCTH TBEPJOrO TeA.

OnbIThl, JEMOHCTPHUPYIOUIME 3aBHCHUMOCTh pacTsDKeHHs (dedopmanuu) TpPYKUHBI OT
NPUIIOKEHHON CUJIBL.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBHCHMOCTh CHIIBI TPEHHUS CKOJNBKEHHS OT Beca Tela H
XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3nen 4. /laBiieHne TBEPABIX TeJl, ;KUAKOCTEH 1 ra3oB.
Hasneame. CrmocoObl YMEHBINICHWS W YyBEIWYEHUS naBiieHWs. JlaBieHue rasza. 3aBHCHMOCTH

JaBJICHUS

raza oT o0béma, Temmeparypsel. llepemada maBieHws TBEPABIMH TEIIAMHM, KHAKOCTIMU H

razamu. 3akoH Ilackams. [THeBMaTHueckue MamuHBL 3aBUCHMOCTH JABJICHUS JKUIKOCTH OT TIIyOWHBI.
I'mapocrarnueckuit mapagokc. Coobmatomuecs: cocyanl. [ mapaBInIeckue MeXaHU3MBI.

AtMocdepa 3emin u atMocepHOe maBieHHE. [[pUYUHBI CYIIECTBOBAHUS BO3IYIIHON O0OIOYKH
3emumn. Omwir Toppuuemnu. M3mepeHume aTtMocepHOro MaBIICHUSA. 3aBHCUMOCTh aTMOC(EpHOTO
JaBJICHUS OT BBICOTHI HaJ ypoBHEM Mopsi. [Ipubops! 11t mu3mepenust atTMoc(epHOro JaBIIeHUS.

JleiicTBrE KHAKOCTH W Ta3a Ha MOrpyXEHHOE B HUX TeNO. BeITamkuBaromas (apXxuMenoBa) cuia.
3akon Apxumena. Inapaane ten. Bo3myxoraBanue.

Hemoncmpayuu.
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3aBUCHMOCTD JTaBJICHUA T'a3a OT TEMIEPaTyphl.

[lepenava maBieHNUS )KUIKOCTHIO M Ta30M.

Coolmatomecs CoCyapl.

I'uppaBnuueckuit mpecc.

[IposiBnenme neiicTBUsS aTMOCHEPHOT'O TaBICHUS.

3aBUCHMOCTh BBITAIKHBAIOMIEH CHIJIBI OT O00bEMa MOrPYKEHHOW YacTH Tella W IUIOTHOCTH
KUAKOCTH.

PaBeHCTBO BBITAJIKHUBAIOIIECH CUJIBI BECY BBITECHEHHOM KUAKOCTH.

YcnoBue TuUTaBaHWS TeN: TJIABAaHWE WM TOTPYKEHHE Tel B 3aBUCHMOCTH OT COOTHOIICHUS
IJIOTHOCTEH TeNa U YKHUIKOCTH.

Jlabopamopuvie padbomul u onvimol.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOE OT 00bEMa MOrpy>KEHHOM B KUIKOCTH YacTU
Tena.

Onpenenenrie BEITAIKUBAIOIIEH CHIIBI, AEHCTBYIOLIEHN HA TENO, MOrPYKEHHOE B AKHUIKOCTD.
[IpoBepka HE3aBHCHUMOCTH BBITAJIKHUBAIOLIECH CUIIBI, JEHCTBYIOIIEH HA TENO B YKHUIKOCTH, OT
Macchl Tena.

OnbITEI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOLICH CHIIBI, JEHCTBYIOIIEH Ha TENO B
XKHUJIKOCTH, OT 00bEMa MOrpy>KEHHOM B KUJIKOCTh YaCTU Tejla U OT MIOTHOCTH >KUIKOCTH.
KonctpynpoBanue apeoMeTrpa WIM KOHCTPYMPOBAHME JIOAKM M ONpeneneHue  eé
IPy30I10XbEMHOCTH.



Paznen 5. Pabota u MoHOCTB. JDHeprus.

Mexannueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, ONOK, HAaKJIOHHAsl IUIOCKOCThb. llpaBuiio paBHOBecHsl pblyara.
[Ipumenenue mpaBuiia paBHOBECHS pbluyara K Oyoky. «3omoroe mpaBuio» Mmexanukd. KIIJ mpocTbix
MexaHu3MOB. [IpocTbie MeXaHU3MEBI B OBITY M TEXHHKE.

Mexanunueckas OHEprus. Kunernueckas u MMOTCHIHAJIbHAsA SHEPIUs. HpeBpameHMe OJHOIro BuJa
MeXaHW4YeCKON PHEpTUU B APYroi. 3aKOH COXpaHEHHs SHEPTHUH B MEXaHHUKE.

Hemoncmpayuu.

1. IIpumepsl OPOCTBIX MEXaHU3MOB.

Jlabopamopnsie padbomut u onvimol.

1. Onpenenenne paboThl CHUIIBI TPEHUS! TP PaBHOMEPHOM JBHIKEHUH TeNa MO FOPU30HTAIBLHON

TTOBEPXHOCTH.

2. MHccnenoBaHue ycllOBUI PAaBHOBECHS pblyara.

3. WMsmepenne KIIJI HaKIOHHON MIIOCKOCTH.

4. MN3yueHue 3aKOHA COXPAHEHUS] MEXAHUYECKON IHEPTUU.

8 KVIACC

Pa3paen 6. TenJioBble siBJIE€HHS.

OCHOBHBIC TIOJIOKCHHSI MOJIEKYIISIPHO-KMHETUIECKON TEOpHHM CTPOCHMs BemecTBa. Macca u
pasMeEpPbI aTOMOB u MOJICKYII. OHI)ITI)I, IMMOATBEPKAAOIIHNEC OCHOBHBIC IIOJIOKCHU A
MOJIEKYISIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPIOTo, XHUIKOTO W Ta3000pa3HOr0 COCTOSHHMM BemiecTBa. Kpucrammmdeckue wu
amopdubie Tena. OObSCHEHHE CBOMCTB Tra3oB, JKHAKOCTEH W TBEPABIX TEJI HAa OCHOBE IOJIOKCHUUN
MOJIEKYIISIPHO-KHHETHYeCKOoi Teopuu. CMadynBaHNEe M KaNWUIIPHbIE SABIEHU. TemioBoe pacuInpeHue u
cKartue.

Temmeparypa. CBA3b TeMIiepaTypbl CO CKOPOCTHIO TEIIOBOTO IBMIKEHUS YaCTHIL. BHYTpeHH
sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEH JHEPTHH: TEIUIonepe/iada U coBepllieHHe padoThl. Buiel
TEIUIONEepeAayu: TeIIONPOBOAHOCTD, KOHBEKIIUS, H3TyICHHE.

KommaectBo Temnotsl. Y aenpHas TEMIOEMKOCTh BEIIeCTBA. 1 emIoo0MeH U TerIOBOe PaBHOBECHE.
VYpaBHeHue TermoBoro Oamanca. [lmaBieHne W OTBepAEBaHHE KPHUCTAJUIMYECKUX BEIIECTB. Y AeTbHAS
TerioTra IaBieHus. [lapooOpazoBanme m KoHaeHcamus. Vcmapenme. Kumenwe. YmenmbHas Teriora
mapooOpa3oBaHuA. 3aBHCHMOCTh TEMITEPATYPbl KHTIEHHUS OT aTMOC(HEPHOTO TaBIICHMS.

BnaxxHocth Bo3myxa.

OHeprus TOIMBa. Y IeNbHAS TEIMIOTa CrOPaHHUS.

IIpuntmmer paboTsl TemioBbix Apurarenei KIIJI TerumoBoro meuratens. TeruioBble OBUTATETA U
3aIIUTa OKPYKAIOLIEH Cpebl.

3aKOH COXpaHEHUS U MPEBPAIEHUS SHEPTUH B TEILTOBBIX MPOIIECCaXx.

Jemoncmpayuu.

HaGumoenrie OpoyHOBCKOTO TBUKCHHUS.

Hab6monenne nuddy3um.

HaGmoenne siBneHnii cMaYiBaHWsI U KATWIDISIPHBIX SBICHUH.
HaGuroieHvie TemoBoro pacuMpeHus Tei.

W3meHeHne naBieHns ra3a mpu H3MEHEHHH 00bEMa U HarpEeBaHWUU HITH OXJIAXKICHUH.
[IpaBuita u3MepeHus: TeMIepaTypsl.

Buner tenmonepenayn.

OxJaxkieHue Py COBEPIICHUN PabOTHI.

Harpeanue npu coepiiieHnn paboThl BHEITHIUMHE CHJIAMH.
10. CpaBHeHUE TEIIOEMKOCTEH PA3IMYHbBIX BEILECTB.

11. HabnroneHue KUIEHUS.

12. HabnromeHue MocTOSHCTBA TEMIIEPATyPhI IIPH IIJIABJICHUU.

LN AE WD R



13. Mojenu TenjJoBBIX ABUTaTelICH.

Jlabopamopnsle padbomul u oOnvimol.

OnBITHI 110 OOHAPYKEHUIO JISHCTBUSI CUJI MOJICKYJIIPHOTO TIPUTSKCHHMSL.

OMBITHI IO BRIPAIIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJH WM caxapa.

OnBITHI 110 HAOJTIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U TBEPABIX TEIL.
Onpezenenrie qaBieHUs BO3AyXa B OaJJIOHE IITPHIIA.

e wn e

OnbITHI, AEMOHCTPHPYIOIINE 3aBUCHMOCTh JaBJICHUS BO3[yXa OT €ro o0bhéMa M HarpeBaHHsI
NI OXJIaXIACHU .
6. IlpoBepka THMIOTE3bl JUHEWHOM  3aBUCHMMOCTH JUIMHBI  CTOJNIOMKA O KHJIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TeMIIepaTyphl.
7. HaOmonenne u3MeHeHUs1 BHYTPEHHEH DHEPIHH Tella B pe3ysbTaTe Teruionepenadd u padboTsl
BHCEIIIHHUX CHIJI.
8. HccnenoBaHue sIBIEHUS TerI000MeHa NPy CMEITUBAHUY XOJIOJHOM M ropsYeil BOJIBI.
9. OnmnpezneneHrie KOMUYECTBA TEIJIOTHI, MOIYYEHHOTO BOJIOW TpPU TEMIOOOMEHE C HarpeThiM
MCTAJINIMYCCKUM HUJIMHIAPOM.

10. Ompenenenne yaenbHON TEIUIOEMKOCTH BEIIECTBA.

11. HccnenoBanue npoliecca UCapeHus.

12. Ompenenenrie OTHOCUTENBHON BIaKHOCTH BO3TyXa.

13. Ompenenenne yaenbHONW TEIUIOTHI TUIABJICHUS JIb/IA.

Pa3zaen 7. DjekTpuyeckne 1 MATHUTHbIE SIBJIEHUS.

OnexTpusanus Tel. J[Ba poma dIeKTpUUYECKUX 3apsnoB. BlanmonelicTBre 3apsHKCHHBIX TN, 3aKOH
Ky_HOHa (3aBI/ICI/IMOCTB CHJIBI B3aI/IMOJICI>’ICTBH${ 3apsAKCHHBIX TEI OT BEIWYMHBI 3apiaI0B U PACCTOAHUA
MEX]Ty TEIaMH).

OnexkTpudeckoe Tone. Hampsok€HHOCTh  JIEKTpUYEcKOro Tmojs. IIpwHIWMI Ccymnepro3uinm
AJIEKTPUUIECKHX TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenn »ieKTpUYecKuX 3apsaoB. DJIEMEHTApPHBIA dieKTpudeckuii 3apsa. CTpoeHHe aroma.
[IpoBoAHVKH U AMIIEKTPUKHU. 3aKOH COXPAHEHHS AIEKTPHUIECKOTO 3aps/a.

ONeKTpUYeCKHii TOK. Y CJIOBHA CYIIECTBOBAHUS JIIEKTPHUECKOT0 TOKA. VICTOUHUKH MOCTOSHHOTO
ToKa. JIeHCTBHS DIEKTPUYECKOro TOKa (TEMIOBOE, XWMHYECKOE, MATHHUTHOE). DIEKTPUYECKHH TOK B
KUAKOCTSIX U Ta3ax.

Onexktpudeckas menb. Cuila Toka. DIeKTpudeckoe HarpspkeHue. COonmpoTHBIICHHE IPOBOIHHKA.
VYnensHOE compoTuBieHHe BemlecTBa. 3akoH Owma s ydactka wnenu. llocrmemoBarensHoe W
MapauieIbHOe COeTMHEHHE POBOAHIKOB.

Pabora m MOIIHOCTH 3JIEKTpHYECKOro Toka. 3akoH Jhxoymsa—JleHma. DnekTpudeckue Lenu U
MOTPEOUTENN AINEKTPHIECKON dHEpTHH B ObITy. KOopoTKoe 3aMbIkaHue.

IToctossHHBIE MarHUTHL. B3anmozelicTBie MOCTOSSHHBIX MArHUTOB. MaruutHoe mosie. MaraHutHoe
nosie 3eMJIM U €ro 3HayeHue A >ku3Hu Ha 3emse. OnblT Opcrena. MarHUTHOE MOJIE 3JIEKTPUYECKOrO
ToKa. [I[puMeHeHne AIIeKTPOMarHuTOB B TeXHUKE. J|efiCTBHe MarHUTHOTO IOJIS HA MIPOBOJHUK C TOKOM.
DNEKTPOJIBUraTeNb MOCTOSIHHOrO TOKa. Vcronb30BaHue 31EKTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Omnbitel @apanest. SBiaeHue snekTpoMarHuTHON uHAykuuu. [IpaBuio JleHna. DnekTporenepartop.
Crioco0bl TIOMYYeHUS BJIEKTPUYECKON JHEPTruu. ODIEKTPOCTAHIIMM Ha BO300HOBISIEMBIX HCTOYHHKAX
SHEPTHH.

Jemoncmpayuu.

OneKTpu3alus Tel.

JIBa pona 3IIeKTpUYecKrX 3apsA0B U B3aUMOJIEHCTBHE 3apsKEHHBIX Tell.
Y CTpoicTBO U IEMCTBHE AIIEKTPOCKOMA.

OnexTpocTaTndecKasi HHTyKIHsL.

3aKOH COXpaHEHUS DIIEKTPHUECKUX 3aPTIOB.

[IpoBOHUKH 1 AMINEKTPUKH.
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7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

MopnenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUIECKOrO OIS,
HcTouHNKY TOCTOSTHHOTO TOKA.

JlelcTBUS 3IEKTPUUECKOr O TOKA.

ONEeKTPUYECKUM TOK B )KHMJIKOCTH.

T"a3oBbIii pa3psa.

M3MepeHue cuiibl TOKa aMIepMETPOM.

H3mepeHne aneKTpUIeCKOro HaIpsHKEHUs BOJIIBTMETPOM.

PeocraT 1 Mara3suH conpoTUBIIEHUN.

B3aumonelicTBue MOCTOSSTHHBIX MAarHUTOB.

MopnenupoBaHue HEBO3MOXHOCTH Pa3IeJIeHUsI [IOJIOCOB MarHUTA.
MopnenupoBaHUE MArHUTHBIX ITOJIEH IOCTOSIHHBIX MarHUTOB.
OmnsIT Opcrena.

MaruuTtHoe 1oje ToKa. DIeKTPOMarHuT.

JelicTBue MarHUTHOIO OISl HA MPOBOJHUK C TOKOM.
OJeKTpOoABUTATENb TTOCTOSHHOTO TOKA.

HccnenoBanue ABJIEHNS 3JIEKTPOMAarHUTHOW HHTyKIUU.

OnsbiTer @apanes.

3aBUCHMOCTH HaITPaBJIEHUS HHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHSI.
DJeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomut u onvimol.
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9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITHI 110 HAOIOIEHHIO JIEKTPU3ALNH Tell MHIYKIIUEH U IIPU COTPUKOCHOBEHHH.
HccnenoBanne neficTBUS SIIEKTPUYECKOTO TIOJIS Ha MPOBOJAHUKH U AUIJIEKTPUKH.

Coopka 1 mpoBepka pabOTHI MIEKTPUIECKON MMM MTOCTOSHHOTO TOKA.

W3mepeHnue u peryianpoBaHUe CHIIbI TOKA.

W3MmepeHue 1 peryanpoBaHUE HAIPSKEHUSL.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, HAYLIETO YEpPe3 PE3UCTOpP, OT COIPOTHBIICHUS
pe3ucTopa U HalpspKeHHs Ha PE3UCTOpE.

OmnbIThI, JEMOHCTPUPYIOIUE 3aBUCUMOCTb 3JIEKTPUUECKOIO CONPOTUBIIEHUS MPOBOJHUKA OT
€ro JJIMHbI, JIOIAAN ONEPEYHOro CEYCHUS U MaTepHala.

IIpoBepka mnpaBuia CIOXKEHHWS HANPSDKEHUH IPU IOCIEAOBATEIbHOM COCOUHEHHM IBYX
PE3UCTOPOB.

IIpoBepka npaBuiia U1 CHIIBI TOKA IIPH apajyieIbHOM COSAUHEHUH PE3UCTOPOB.
Omnpenenenue paboThl 3JEKTPUUECKOT0 TOKA, UIYIIErO Yepe3 Pe3nucTop.

Omnpenenenrie MOLIHOCTH 3JIEKTPHUECKOT0 TOKA, BBIAEIAEMOI Ha PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HIYIIErO Yepe3 JIAMIIOUKY, OT HalpsDKEHHUs Ha HEl.
Omnpenenenne KII/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJIEHCTBUS IIOCTOSHHBIX MarHUTOB.

W3yyeHre MarHuTHOIO MOJISI HOCTOSIHHBIX MarHUTOB IIPU UX OOBEIMHEHNUHU U Pa3/e/CHUH.
HccnenoBanue neiicTBUS 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEINKY.

OmnbIThl, AEMOHCTPHUPYIOLIME 3aBHCUMOCTb CHJIbI B3aUMOICHUCTBHS KAaTYIIKA C TOKOM U
MarHuTa OT CHJIbI TOKa M HaIPaBJICHUS TOKA B KaTYILKE.

Wzyuenne neificTBUs MarHUTHOTO IIOJIS1 HA TPOBOAHUK C TOKOM.

KoncrpynpoBanue u n3ydeHue paboThI 3JIEKTPOIBUTATEIS.

Msmepenune KIIJI 3nekTpoaBUraTeIbHON YCTAHOBKHU.

OmnBITHI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHAYKIMH: UCCIIEIOBAHUE U3MEHEHUI
3HA4YEHUS U HalpaBJICHUS HHIYKIIMOHHOTO TOKa.
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Pa3nea 8. Mexannueckue siBJeHHS.



Mexannyeckoe pABKeHHe. MarepuanpHas Touka. CuctemMa orcuéra. OTHOCHTENBHOCTD
MEXaHUYECKOro ABUKEHMs. PaBHOMEpHOE NpsAMonuHeiiHoe aBrkeHue. HepaBHOMEpHOE MPSAMOIIMHENHOE
nBukeHne. CpeaHsisi U MTHOBEHHAsi CKOPOCTh TeNa NMPH HEPaBHOMEPHOM JBH)KEHUH.

Yckopenue. PaBHOyckopeHHOe mpsMonuHeHOe mABMkeHue. CBoOoaHoe majeHue. ONbITHI
lNanunes.

PaBHOMepHOE nBIDKeHME TIO OKpYyKHOCTU. [lepron u wactora obpamieHus. JluneliHas u yrioBas
CcKopocTH. LIeHTpoCTpeEMUTENBHOE YCKOPEHHUE.

Ilepseiii 3akoH Herorona. Bropoit 3axkoH Herorona. Tperuit 3axkoH Heroortona. Ilpuniun
CYINEPIIO3ULIUN CUIL.

Cuna ympyroctu. 3akoH ['yka. Cuma TpeHuUs: cuia TPEHUS CKOJNBXKCHHMsS, CHJIa TPEHHUS IIOKOS,
Jpyrue BUAbl TPEHUS.

Cuia TsHKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpeHWE CBOOOJHOro TaJieHus. [IBmkeHne
maneT Bokpyr Connna. IlepBas kocMudeckas ckopocTb. HeBecoMoCTh U Tieperpy3KH.

PaBHoBecue maTepuanbHON Touku. AOcomroTHO TBEpAOEe Teno. PaBHOBecwe TBEPAOro Tena ¢
3aKPEIUIEHHOM OChIO BpaleHusl. MOMEHT cuiibl. LIeHTp TskecTH.

Umnynec Ttema. WM3meHenwe wuMmynbca. Mwmynbe cuiibl. 3aKOH COXpaHEHHsS HMMITyJIbCa.
PeakTnBHOE IBHKEHHE.

Mexannueckasi paboTa ¥ MOIIHOCTh. PaboTa CHIT TSHKECTH, YIPYyrocTH, TpeHus. CBs3b SHEPTUU U
pabotsl. [loTeHmanpHas SHEPTUS TeNa, MOIHATOr0 HAJl MOBEPXHOCTHIO 3eMin. [loTeHnanbHas sHepris
cokaroi mpyxkuHbl. Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOW JHEPTHH. 3aKOH COXPAaHEHUS
MEXaHUYECKOU SHEPTUM.

Hemoncmpayuu.

1. HaOmronenue MEXaHIMYECKOTO JBMKEHUS TeIa OTHOCUTENBHO Pa3HbIX Tel OTCUETA.

2. CpaBHeHue IyTeil U TpaeKTOPUI IBUKEHUS OJHOI'O U TOT'O XK€ Tejla OTHOCUTENIBHO Pa3HbIX Tell
oTcuéTa.

W3Mmepenne CKOpOCTH U YCKOPEHUS MPSIMOIIMHENHOIO ABUKCHUSI.

HccnenoBanne NprU3HaKoB PaBHOYCKOPEHHOI'O JBUKCHUS.

Habmntonenue aBuKeHuUs Tena Mo OKPYKHOCTH.

Habmonenne MeXxaHMIEeCKUX SIBJICHHUM, POUCXOMAIINX B cucTeMe oTcuéra «Temexka» mpu eé
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PaBHOMEPHOM M YCKOPEHHOM JIBIDKEHUH OTHOCHTENHHO KaOMHeTa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHS TelNa OT MACChI TeNa M IEHCTBYIOMIEH Ha HETO CHIIHI.

8. HabGmonenune paBeHCTBA CHII IPH B3aUMOIECHCTBUH TEI.

9. N3MmeHeHue Beca Tela MPU YCKOPEHHOM JBUKCHUU.

10. Ilepenaya umMnysabsca Ipyu B3aUMOJECHCTBUH TEN.

11. IIpeoOpa3oBaHus YHEPTUH IPH B3aNMOICHCTBUH TEI.

12. CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOJIECHCTBUMU.

13. CoxpaHeHHe UMITyIIbCa TPU aOCOTIOTHO YIIPYTOM B3aNMOIEHCTBUH.

14. HabnroneHue peakTHBHOTO JBUYKEHUSI.

15. CoxpaHeHNe MEXaHIMYECKOW YHEPTUH TIPH CBOOOTHOM TMaJICHUH.

16. CoxpaHeHrEe MEXaHUYECKON SHEPTUU IIPU IBHKEHUU TeNa MO JACHCTBUEM IPYKUHBL.

Jlabopamopuvie padbomul u onvimol.

1. KoHcTpyupoBaHHE TpakTa Ui pa3roHa U JajbHEHMILEro paBHOMEPHOrO IBMXKEHHUS IIapuKa
WJTU TENIEXKKU.

2. OmpeneneHne cpeHell CKOPOCTH CKOJNBKEHUSI OpycKa WIIM IBUKEHUS MIApUKa 110 HAKIIOHHOW
IJIOCKOCTH.

3. OmnpexneneHue yCKOPEHU TeNa NPU PaBHOYCKOPEHHOM JBUKEHUU IO HAKIIOHHOU IJIOCKOCTH.

4. UccrnenoBaHWe 3aBUCUMOCTH IIYTH OT BPEMEHHW MPH PAaBHOYCKOPEHHOM JBM)KEHUH 0e3
HayajabHOU CKOPOCTH.



5. TIpoBepka THIIOTE3bI: €CIH MPU PaBHOYCKOPEHHOM ABIKEHHH 0e3 HadaJlbHOW CKOPOCTH MyTH
OTHOCSTCS KakK psI HEYETHBIX YHCEN, TO COOTBETCTBYIOUIME MPOMEKYTKH BpPEMEHHU
OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHITBI TPEHHSI CKOJILKEHHS OT CHITBI HOPMAJIBHOTO IaBJICHUSI.
Omnpenenenne ko3(ueHTa TPEHUS CKOIBKEHUSL.

Onpenenenuie )KECTKOCTH MPYKUHBI.
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Omnpenenenrie pabOTHI CHIIBI TPEHUS P PAaBHOMEPHOM JIBHKCHUH TENla MO TOPU3OHTAIBHON
[TOBEPXHOCTH.
10. Onpenenenne pabOTBl  CHUJIBI  YOPYrOCTH TMPU  TOABEME Tpy3a C  HUCIOIB30BAHUEM
HEMOABHKHOTO U TIOABHKHOTO OJIOKOB.

11. M3yudeHue 3aKOHa COXPAHEHUS SHEPTUH.

Pazgen 9. Mexannyeckue KoJje0aHUs M BOJHBI.

KonebarensHoe nBuwkeHne. (OCHOBHbIE XapaKTEPUCTHKH KoleOaHWiA: TEpHOMA, YacToTa,
aMIUIMTyaa. MaTeMaTuyecKuil U NMpYyXUHHBIM MasaTHUKU. lIpeBpaimienre sHepruu NnpHu KoneGaTeTbHOM
JIBIDKEHUH.

3aryxarome KkoneOaHus. BreIHyxJeHHble KoneOaHus. Pe3onaHc. MexaHWYecKHE BOJIHBI
CaoiicTBa MexaHHueckHMX BosH. [IpomonmpHbBIEe M TONEpeyHble BOJHBI. JITMHA BOJHBI M CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKue BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJHBI.

3Byk. ['poMKOCTB 3ByKa ¥ BbIcoTa ToHa. OTpaskenue 3Byka. H(pa3Byk U ynbTpa3BykK.

Hemoncmpayuu.

HaoGuroneHue konebaHuit TeI o1 ACHCTBUEM CHJIBI TSHKECTH M CHJIBI YIIPYTOCTH.
Habnronenvie konebaHmii rpy3a Ha HUTH U Ha TPYKHUHE.

HaGuroienrie BEIHYK/IEHHBIX KOJIEOAHUI 1 pE30HAHCA.

PacnipocTpanenue mpoAoIbHBIX U TIOMEPEYHBIX BOJIH (Ha MOJIENH).

HaGuroieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTEHI.

. AKycTHYecKui pe3oHaHC.

Jlabopamopuusie pabomsl u onvimol.

1. Ompenenenne 9acTOTH U MEPUO/Ia KOTEOAHU MATEMAaTHIECKOTO MasiTHHUKA.

2. OmpenerneHne 9acTOTHI U ITePHO/a KOJIEOaHUH MPYKHHHOTO MasgTHHKA.

3. HccnemoBanme 3aBHCHMOCTH Tepro/ia KOoneOaHW MOJBENIEHHOTO K HUTH TPy3a OT JJTHUHBI

HUTH.

4. HccrnegoBaHne 3aBHCHMOCTH TEPHOAA KOneOaHUH MPY>KWHHOTO MasiTHAKA OT MacChl Tpy3a.

5. IlpoBepka HE3aBHCHMOCTH I€pHOAa KOJIEOAHWHA Tpy3a, IMOABEIIEHHOTO K HUTH, OT MAacChl

rpysa.

6. OmBITEL, TEMOHCTPUPYIOIIME 3aBHCHMOCTH TEpPHOAa KOJNeOaHW NpPYKHHHOTO MasTHHKA OT

MAcCChI Ipy3a U KECTKOCTU MPYKUHBIL.

7. H3mepeHne ycKOpeHHUs CBOOOTHOTO MaeHUS.

Pazpen 10. DinekTpoMarHuTHOE 10J1€ M 3J1eKTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMArHUTHOE MOJ€. ONEKTPOMarHUTHblEe BOJHBL. (CBOMCTBA 3JIEKTPOMATHUTHBIX BOJH.
[IIxana 31eKTpOMarHUTHBIX BOJH. VICIIONBb30BaHUE 3JIEKTPOMATrHUTHBIX BOJIH JUJIs1 COTOBOM CBSI3U.

DnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BomHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CgolicTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BonHoBbl€ cBOICTBA CBETA.

Jlabopamopnuvie pabomul u onvimol.

1. V3ydeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIBIO MOOHUIILHOTO TenedoHa.

Paspnen 11. CBeToBbIE IBJICHMSL.

JlyaeBast monens cBera. Vctounuku csera. [IpsmMonnHeliHOEe pacnpocTpaHeHHE CBETa. 3aTMEHHUS
Connua u Jlynsl. OtpaxkeHue cseta. Ilnockoe 3epkano. 3aK0H OTpaKeHHUsI CBETA.
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[Ipenomnenue cBera. 3akoH mOpenoMyeHUs cBera. [lomHOE BHYTpEeHHEE OTpaKEHUE CBeETa.
Hcnonp30BaHKe NOJHOTO BHYTPEHHETO OTPAYKEHUS B ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox nyueit B mua3e. OnTryeckas cucrema (horoanmnapaTa, MUKpOCKONa U Teneckomna. ['nas
KaK OITHYECKAsl CUCTEMA. bIM30pyKOCTh U JaJbHO30PKOCTD.

Paznoxenue Oemoro cera B crekTp. OnbiTel HetoroHa. CnoXEeHHWE CHEKTPAIBHBIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.
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IIpssMonnHENHOE pacpocTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[MonmyueHune n300pakeHUN B TIIOCKOM, BOTHYTOM M BBIIYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTHyecKkuil CBETOBO/I.

Xop tydeii B COOMPArOIIEH JTHH3E.

Xon nydell B pacCEeHBarOILEN JIUH3E.

[Mony4enue n300pa>keHNH C TOMOIIBIO JTHH3.

[Mpunnun aefictBus oroanmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10 Mopnens riasa.
11. PasznoxeHue Oeioro cBera B CIEKTP.

12. Tlony4denue O€IOro CBETa MPH CJIOKCSHUN CBETA Pa3HbIX I[BETOB.
Jlabopamopnsie pabomot u onvimol.

1.
2.
3.

Noun s

HccnenoBanne 3aBUCHMOCTH YIila OTPa)XXeHUs] CBETOBOTO JIyda OT yTIJia MajeHusl.

UzyueHne xapaKTepUCTHK NU300paXKeHHs TIpeMeTa B ITIOCKOM 3epKaJle.

HccnenoBanre 3aBUCUMOCTH yTJIa MIPEIOMIICHHUSI CBETOBOTO JTy4ya OT YIJia MajeHus Ha TPaHuIle
«BO3ITyX—CTEKIIO».

[MonydyeHune n300paKeHUH ¢ MOMOIIBIO COOUPAFOIICH JTHH3BL.

Omnpeneneane GOKYCHOT'O PACCTOSHUS M ONTHICCKON CHITBI COOMPATOIIICH JIMH3EI.

OMBITHI TIO PA3IOKEHUIO OEIOr0 CBETA B CIIEKTP.

OMBITHI 1O BOCTIPHUSITHIO IIBETA MPEIMETOB MTPH UX HAOIOJICHUH Yepe3 IIBETOBbIC (DUITBTPEI.

Pasne.n 12. KBaHTOBbIE SIBJICHHS.

Onwitel Pesepdoprma m mmanerapHas monens aroma. Mopens atoma bopa. Hcmyckanwme wu
norJionieHue ceera aromoM. KBanTel. JInHeluaTbie CIIEKTPHI.

PammoaktuBHOCTE. Anb(a, Oera- n ramma-m3nmydeHus. CtpoeHrne atomHoro sapa. HyxmonHas
MOJIeNb aTOMHOTO sipa. M3oTonsl. PagmoaktuBHbie ipeBpamens. [lepuos momypacmnaga aTOMHBIX SAEp.

Snepupie peakuu. 3aKOHBI COXPAaHEHUS 3apsI0BOIO M MAacCOBOTO YHCEN. DHEPrus CBS3U
aToMHBIX sigep. CBs3p MacCel W JHEpPruu. Peakmum cuHTe3a W JeneHus saep. VCTOYHWKM »Hepruu
Connua u 3BE31.

Snepnas sHepreTuka. [IeficTBUS paarOaKTUBHBIX U3YyYEHUI Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CrhexTpsl U3Ty4eHHs U THOTJIOMIEHHS.

2. CnekTpbl pa3nu4HbIX ra3os.

3. CnekTp Bogopoaa.

4. HaOmonenue TpekoB B kamepe Bunbcona.

5. Pabora cuérunka HOHU3UPYIOLIMX U3ITy4YSHUH.

6. Perucrpanus nzmy4eHus IPUPOAHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnuvie pabomul u onvimol.

1. HaOGmnroneHue CIJIOMIHBIX U IMHEHYATHIX CIIEKTPOB M3JIydEeHUSI.

2. MHccnemoBaHue TpEKOB: H3MEPEHHE JSHEPTUM YACTHULBI 1O TOPMO3ZHOMY HyTH (IO
¢dororpadpusm).

3. H3mepeHue paginoakTUBHOTO (oHa.

IToBTOpHTETHHO-00001IAIOIINIT MOYJIb.



[MoBTOpHTENBHO-0000IIAOIUI  MOAYIb TpPEAHA3HAYCH JUIS CUCTEMAaTH3allud U O00OOIIEHUS
MPEIMETHOTO COJICPXKAHUS W OINbITA JCATEILHOCTH, MPHOOPETEHHOrO NPU H3YYCHUU BCErO Kypca
¢u3MKM, a TakkKe i1 TOATOTOBKA K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHY I0 (u3uke s
00y4arommxcs, BHIOPABIINX 3TOT YUCOHBIH MPEIMET.

[Ipu M3ydeHMH HAHHOTO MOAYJS PEANU3YIOTCS M CHUCTEMATU3UPYIOTCS BUJBI AEATEIBHOCTH, HA
OCHOBEC KOTOPBIX O6CCHCHHB36’TC$I JOCTHIXKCHUE TMPCAMCTHBIX W MCETANIPECIMCTHBIX IIJIAHUPYCMBIX
pe3yabTaToB 00yUeHUs, OPMHUPYETCS €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB
HccieaJ0BaHusA SIBJICHUM npupoabl U TEXHUKHU, OBJIAJCHUC YMCHUAMU O6’b§1CHﬂTb (1)I/I3I/I‘-I€CKI/IC SABJICHUA,
MIPUMCHSIA MOJYYCHHBIC 3HAHUA, pCIIATh 3ala4i, B TOM YHCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJILHEIC.

[IpuHIMNUATEHO JEATENbHOCTHBIN XapaKTep JAHHOIO pasfena peanusyercd 3a C4ET TOro, 4To
06yan0mHec;1 BBIITOJIHATOT 3a/1aHsA, B KOTOPBIX UM IIPEAIaracrcs:

HA OCHOBE IONYYEHHBIX 3HAHWU pACIO3HABATh U HAYYHO OOBSACHITH (DU3WYECKUE SBICHUS B
OKpY’Kalollel MPUPO/IE€ U TIOBCEIHEBHOMN KU3HU;

HCIIOJIb30BAaTh HAYYHBIC MCTO/IbI UCCIICIOBAHUA (1)I/ISI/I‘IGCKI/IX HBJ’IeHI/II‘/’I, B TOM YUCJIC I IIPOBEPKU
TUIOTE3 U MOJYUYCHUSA TCOPETUYCCKHUX BBIBOJOB,

06’]:5[CH$[TB HAayY4YHBIC OCHOBBLI Hanbojiee BaKHBIX ILOCTI/I)KGHI/Iﬁ COBPEMEHHBIX TCXHOJ’IOI’HFI, Halpumep,
MMPAKTUYCCKOr'o MCIIOJIb30BaHUA PA3JIMYHBIX MCTOYHHWKOB 3HCPIrUM Ha OCHOBC 3aKOHA IPEBpalICHHUA U
COXpaHCHUA BCEX M3BECTHBIX BUI0B OHEPIUH.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBLHIETI'O OBPA30BAHUA

W3ydenune ¢u3ukM Ha ypoOBHE OCHOBHOIO OOILIEro OOpa30BaHUs HANPABICHO Ha JOCTIIKCHUE

JIMYHOCTHBIX, MCTAIIPCAMETHBIX U ITPEAMCETHBIX O6pa3OBaTCJ'ILHI)IX PEIYIbLTATOB.

B pesynbrare uzyueHus QU3MKH Ha ypOBHE OCHOBHOTO oOmiero oOpa3oBaHHUsi y 00YydYaroIerocs

OyayT chopMHpPOBaHBI CIICAYIOIINE TMYHOCTHBIC PE3YJIBTATHI B YACTH

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

- IPOSIBJICHHE MHTEPEca K HCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHICKON (PU3NYECKON HAYKH;

- LIGHHOCTHOE OTHOIIEHHE K JOCTHKEHUSM POCCHICKUX YUEHBIX-(DU3HKOB;

2) rpa’kIaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUS:

- TOTOBHOCTb K AKTUBHOMY Yy4aCTUIO B O6Cy)KIleHI/II/I O6IlIeCTBeHHO 3HAYUMBbIX U DTHUYCCKUX HpO6JIeM,
CBA3aHHBIX C IMTPAKTHUYCCKUM ITPUMCHCHHUEM )Z[OCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I;

- OCO3HAaHUEC BAXXKHOCTHU MOPAJIbHO-3THUYCCKUX IMPUHIUIIOB B ACATCIbHOCTH y‘{éHOFO;

3) 3cTeTHYeCKOro BOCIUTAHMS:

- BOCTIPHSITHE 3CTETUYECKUX KauecTB (PM3NUECKON HAyKH: €€ TApMOHUYHOTO ITOCTPOCHUSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH,

4) HeHHOCTH HAYYHOT'0 MO3HAHHUS:

- OCO3HaHME IEHHOCTH (PU3NYECKOW HAYKW KAaK MOIIHOTO MHCTPYMEHTA IO3HAHHS MHpPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHIA, BAXKHEHIIEH COCTaBISAIOIIEH KyJIbTYpbI;

- pa3BHUTHE HAYYIHOH JTFOO03HATENHFHOCTH, HHTEPECA K HCCIIE0BATENbCKON AEATETHHOCTH;

5) popmMupoBanus KyJbTYpPbI 310POBbSl U IMOLUMOHATBHOI0 0J1arONMOTyYHs:

- OCO3HAaHHME IEHHOCTH O0e30MacHOro o0pas3a >KM3HM B COBPEMEHHOM TEXHOJIOIMYECKOM MHPE,
BXHOCTH TpaBWiI 0E30MacHOr0 TOBEAEHHWS Ha TPAaHCIOPTE, Ha JOpOorax, C JJIEKTPHUYECKHUM H
TEIIOBBIM 000PYyIOBaHNEM B JOMAIITHUX YCIOBUSX;

- chopMHUPOBAHHOCTL HaBBIKA PEQIICKCHH, IPU3HAHAE CBOETO TpaBa Ha OMMOKY W TAKOTO XK IMpaBa
y IPYTOTO YEeI0BeKa;

6) Tpy10BOr0 BOCIMTAHUSA:

- aKTHBHOE y4YacTHe B pEIIeHWH NPaKTHYECKWX 3amad (B paMKax CEeMbH, OOpa3oBaTENbHOU
OpTaHM3aINY, TOPOA, Kpasi) TEXHOJIOTHIECKON M COI[MAIbHON HAMPaBIEHHOCTH, TPEOYIOMINX B TOM
qucie v (PU3NIecKnX 3HAHNH;

- HHTEPEC K MPAKTHYECKOMY H3YIEeHHUIO MPO(ecCHii, CBA3aHHBIX C (PU3UKOIA;

7) 3K0JI0rMYeCKOr0 BOCIIUTAHMS:

- OpHEHTalWd Ha TMpYUMEHeHHne (U3NYEeCKUX 3HAHWN JUIA PElIeHus 3a7ad B O0JAaCTH OKpYKaIoIIeH
Cpenpl, TUIAHUPOBAHUS ITOCTYIIKOB M OIIEHKHA WX BO3MOXKHBIX TIOCIECTBHUH ISl OKPY KAFOIIEH Cpebl;
- OCO3HaHHE TII00AEHOTO XapaKTepa SKOIOTHIECKUX TPOOIIeM U MyTeH UX pelIeHus;

8) apanTanum K U3MEHSIIOIMMCS YCJIOBUSIM COLUAIBHOM M NPUPOIHOI cpelbl:

- TOTpPeOHOCTh BO B3aWIMOACHCTBUU IIPH BBITONTHEHWH WCCIEIOBAHWNA W IMPOEKTOB (HHU3HUECKON
HaIpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

- TIOBBIIIIEHUE YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPaKTHUECKYIO JeITeTbHOCTh;

- MOTPeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHWN, B TOM 4YHcie (OPMYIHPOBATH HJIEH, TOHSTHS,
TUTIOTE3BI O (PU3MYECKUX OOBEKTaX U SBJICHUSX;

- OCO3HaHHeE Ae(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKH;

- IUNITAHUPOBAHHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (PH3UYECKUX 3HAHU;

- CTpeMIIEHHE aHAIM3UPOBATh U BBISIBIATH B3aMMOCBSI3U MPHUPOJIBI, OOIECTBa W SKOHOMHUKH, B TOM
YHCJIe C UCIONIb30BaHNEM (U3NUECKUX 3HAHUK;

- OLIEHKA CBOMX JIEHCTBUI C Y4€TOM BIMSHHS Ha OKPYXKAIOLIYIO CPEly, BOSMOXKHBIX TJIOOAJIBHBIX
MIOCIIEICTBUH.



METANPEIMETHBIE PE3YJIBTATBI

B pesynbTate ocBOeHMs mporpamMMbl 1Mo (U3MKE HAa yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y
oOyuatomierocsi OyayT cOpMHPOBaHBI MeTanpeAMeTHBIE Pe3yJbTAThI, BKIIOUAIONINE T03HABATEIbHbIE
YHUBEpCaJIbHBIC y4eOHbIE JEHCTBUS, KOMMYHUKAaTHBHBIC YHUBEpCalbHbIE Yy4YeOHBIE ICHCTBHUSL,
peryJsITUBHBIC YHUBEPCaJbHBIE yueOHbIe NCHCTBUSI.

Ilo3HaBarebHBIE YHUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

ba3oBble JJornueckne aeMcTBHUS:

BBISIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbBIE IPU3HAKA O0BEKTOB (SIBJICHH);

yCTaHABJIUBATh CYIIECTBEHHBIA MNPH3HAK KiIacCU(HUKAIMM, OCHOBaHHUS JJjisi O0OOIICHUS U
CpaBHEHUS,

BBISBIISITH 3aKOHOMEPHOCTH M TIPOTHBOpEYMsI B pacCMaTpUBaeMbIX (akTax, JaHHBIX U
Ha6JHOILeHI/I$IX, OTHOCAIIUXCA K (I)I/I?,I/I'—ICCKI/IM SABJICHUSAM,

BBIABJIATE MPUYINHHO-CIICACTBCHHBLIC CBA3U NIPHU N3YYCHUU (bI/I3I/I'-IeCKI/IX SIBJICHUH U IIpoueccosB,
AcIaTb BBIBOJbI C HMCIOJIB30BAHUEM NCAYKTUBHBIX W HWHAYKTUBHBIX yMOSaKHIO‘IeHHfI,
BBIABHUTATH TUITIOTE3bI O B3ANMOCBA3AX q)I/ISI/IT-IeCKI/IX BCIINYHH,

CaMOCTOSITEILHO BBIOMpATh CHOcO0 pemieHust ydeOHOW Qu3nueckoil 3anauu (cpaBHEHHE
HECKOJIBKMX BapUAaHTOB PELICHMs, BEIOOp Hanbosee MOAXOISIIEro ¢ Y4ETOM CaMOCTOSTEIBHO
BBIIETICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTeIbCKHe eHCTBUSA:

HCIIONIB30BAaTh BOMPOCH! KaK MCCIIENOBATEIbCKII HHCTPYMEHT TTO3HAHHUS,

MPOBOANUTL TI0 CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIH (QU3HUecKuit
9KCIEPUMEHT, HeOOMIBINOE HCCiIeJoBaHNE (GU3NUIESCKOTO SBICHUS;

OLIEHWBAaTh Ha MPUMEHHMOCTb M JOCTOBEPHOCTh HWH(OPMAINIO, TOIYYEHHYI0 B XOZe
WCCIIEIOBAHUS WA DKCTIEPUMEHTA;

CaMOCTOATENBHO (OPMYIHPOBATh OOOOIIEHWS M BBIBOABI MO peE3yabTaTaM IPOBEAEHHOTO
HaOJFO/ICHMS], OTIBITA, UCCIICIOBAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JANbHEHIIee pa3BUTHE (PU3NIECKUX TIPOIECCOB, a TaKXKe
BBIIBUTATH MPEAIONIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBUAX M KOHTEKCTaX.

Pa6oTa ¢ nndopmanueii:

IIPUMEHSTh Pa3JIMdYHbIE METObI, MHCTPYMEHTHI U 3aIPOCHI IIPU ITOUCKE U 0TOOpe HH(popManun
WJIN TAHHBIX C YYETOM MPEAIoKEHHON yueOHOM (Pr3rdecKon 3a1auw;

aHAJIN3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIMIO PA3JIMYHBIX BUIOB U
(hopM npencTaBIeHNS;

CaMOCTOSITEIBHO  BBIOMpaTh ONTUMaNbHYIO (opMy NpeAcTaBieHUs HHQOpMALIMU U
WUTIOCTPUPOBATH PelIaeMble 3a1a4l HECIOXKHBIMU CXEMaMHU, JUarpaMMaMi, HHOH Tpadukoi u
UX KOMOMHAIIASAMU.

KoMMyHHMKaTHBHBIE YHUBEPCaJbHbIe YUeOHbIe JeiicTBUS:

B XoJle OOCyXAeHHUs y4eOHOro MmaTepuaja, pe3yslbTaToB J1a0OpaTOpPHBIX paboT U MPOEKTOB
3aJaBaTh BONPOCH! M0 CYIIECTBY OOCYXIIa€MOH TEMbl M BBICKA3bIBATh WJEH, HAIEJICHHBIE Ha
pelIeHre 3a1a41 U oJyIepKaHue 01aroxenaTenbHOCTH OOLIeHUS;

COIOCTABIISITH CBOU CY)XKICHHUS C CYKACHUSIMH JPYIMX YYaCTHHKOB JHayiora, oOHapyXUBaTh
pa3nuyMe U CXOICTBO IMO3UIINIA;

BBIPAXXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

MyOJIMYHO TMPEACTABISATH PE3yJbTATHl BBIMOJHEHHOI'O (DU3MYECKOrO OMbITa (IKCHEPUMEHTA,
HCCIIeI0BAHNUS, IPOEKTA);



MMOHMMATh M WKCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJHOW M WHAMBHIyadbHOW pabOThI MpH
PEIICHUY KOHKPETHOH (hYU3NYECKOU MpOOIIeMBI;

NPUHUMATH IIEIM COBMECTHOMN JESITENbHOCTH, OPTaHU30BBIBATh JEUCTBUS MO €€ TOCTUXKEHUIO:
pacnpenensaTh poiu, OOCYKIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIFOJICH;

BBITIONIHATh CBOIO 4YacTh pabOThl, JOCTHras KaueCTBEHHOTrO pe3yjbTara IO CBOEMY
HAIPaBICHUIO U KOOPAMHHUPYS CBOH JACHCTBUS C IPYTHUMH WieHAMU KOMaH/IbL;

OLICHUBATh KA4eCTBO CBOErO BKJIaJla B OOIIMNA MPOMYKT MO KPUTEPHSIM, CaMOCTOSATEIBHO
chOopMyITUPOBAaHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.

PerJIﬂTI/lBHI)Ie YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISIBIISITH MPOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CHTYalUsX, TPEOYIOIMX Uil pPelIeHus
(UBNYECKNX 3HAHHN;

OPHEHTHPOBATHCA B PA3NIMYHBIX MOAXOAaX MPUHATHS pelleHUH (MHIUBUIYyalTbHOE, MPUHSATHE
pelIeHus B TPyIe, MPHHITHE PEHICHUH TPYIIIO);

CaMOCTOSITEILHO ~ COCTABIISITH ~ AJTOPUTM  pelieHus (PU3MYecKod 3aJauydl  WiIM  IJ1aHa
WCCIEAOBAHUS C YYETOM HMMEIONIUXCS PECYPCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeIaraéMble BApUaHTHI PEIICHUH]

JIeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHUE,

CaMOKOHTpOJIL, IMOIMOHAJbHDBIN MHTEJIEKT:

JIaBaTh aJIEKBATHYIO OIIEHKY CHTYaIlMH U MIpeiaraTh IUTaH e€ N3MEHEHUS;

OOBSICHATD TPUYUHBI JOCTIDKEHUS (HEIOCTIIKEHWS) pe3yNbTaTOB MAEATENbHOCTH, [aBaTh
OIIEHKY TIPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCIE B XOJ| BBITIOJIHEHHS (QHU3NYECKOTO
WCCIIEJIOBAHMS UIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHHMBIIUXCS CHTYAITHA,
YCTaHOBIJIEHHBIX OIMIMOOK, BO3HUKIINX TPYIHOCTEH;

OLIEHWBATh COOTBETCTBHUE PE3yNbTaTa LIEIH U YCIOBUSAM;

CTaBUTH ce0s HA MECTO JAPYroro 4YelloBeKa B XOJN€ CIOpa WM JUCKYCCHH Ha HAYYHYIO TEMY,
[TOHUMATb MOTHUBBI, HAMEPEHHSI U JIOTHKY APYrOro;

MIPU3HABaTh CBOE IIPAaBO Ha OMIMOKY MPH pelieHnH (GU3NIECKUX 33729 WIHA B YTBEPKIACHUIX Ha
Hay4JHBIE TEMBI M TAKOE YK€ TIPaBO IPYTOro.

HNPEAMETHBIE PE3YJIBTATDBI

K xoHIy oOydenus B 7 Kjacce IpeIMETHBIC pe3ysIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpakaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

HCIOJIb30BaTh MOHATHS: (HU3MUECKUE M XUMHUYECKHE SIBJICHUS, HAONIOJNEHUE, HKCIIEPUMEHT,
MOJ€ENb, TUIOTE3a, CANHULBI PU3NUECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUS
BemecTBa (TBEPHOE, JKUAKOE, TIa3000pa3HOE), MEXAHWYECKOE [BHKEHHE (PaBHOMEPHOE,
HEpaBHOMEpPHOE, NPSMOIMHEHHOE), TPAeKTOpus, pPaBHOJACWUCTBYIOLIAs cuia, Aedopmanus
(ynpyrasi, miacTuyeckas), HeBECOMOCTb, COOOIIAIOIINECS] COCYAbI;

paznmuyate sBiaeHUs (nuddy3us, TEIIOBOE ABMKEHHE 4YacTHI] BELIECTBA, PaBHOMEPHOE
JBIDKEHHE, HEPAaBHOMEPHOE ABHMKEHHE, MHEPLUS, B3aUMOJCHCTBHE TEJ, paBHOBECHE TBEPIBIX
TEJ C 3aKPEIVIEHHOM OCBhIO BpallleHWs, Iepeaadya JaBieHUs TBEPABIMU TeIaMH, KUAKOCTIMH U
razamu, aTMoc()epHOe JaBJCHUE, MJIaBaHUE TeJl, NMPEBPALICHUs] MEXaHUYECKOHW 3HEPrHH) IO
OIMCAaHUIO HMX XAapaKTEPHBIX CBOMCTB M HAa OCHOBE OINBITOB, AEMOHCTPHUPYIOIIMX JaHHOE
(u3nvecKoe SBJICHHE;



pacmo3HaBaTh NPOSBICHUE M3YYCHHBIX (PU3NYECKUX SIBJICHUI B OKPYKAIOIIEM MHpPE, B TOM
yrcie QU3NYECKHe SBJICHHUS B MPHUPOJE: MPUMEPHl IBMKEHHUS C Pa3lIMYHBIMH CKOPOCTSIMH B
KUBOH M HEXKWBOW NpPUPOAE, NEHCTBUE CWIIBI TPEHUS B TPUPOJAE M TEXHHUKE, BIIHSHUE
aTMoc(epHOro JaBlieHHs Ha KMBOW OpPTaHU3M, IIaBaHHE PBIO, PhIYard B Telle YeloBeKa, IMpU
9TOM TEPEBOIUTH MPAKTHYECKYIO 3a/Jady B Y4eOHYIO, BBLACIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKK) PU3NUECKUX SBICHUH;

OINMCHIBATh HW3Yy4YCHHBIC CBOMCTBAa Teld M (HU3UYECKHE SBICHHS, HWCIONB3Ys (DU3NYecKue
BENIMYMHBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSA CKOPOCTH,
CHJIa YIPYroCTH, CUjia TSDKECTH, BEC TeNa, CUJla TPEeHUs, JaBlieHue (TBEPIOTO TeMa, KHUIAKOCTH,
rasa), BRITAJIKMBAIONIAS CHJIA, MEXaHMUYecKas padoTa, MOIIHOCTD, IJIEY0 CHUJIBI, MOMEHT CHIIBI,
k03 pULIMeHT Tone3HOro ACHCTBHUSI MEXaHW3MOB, KWHETHUECKasl M MOTEHIMAIbHAS SHEPTHS),
MpPH ONMUCAHWHM MPAaBUJIBHO TPAaKTOBATh (PU3MUYECKUH CMBICT HCIOJNB3YEMbIX BEJIMYUH, HX
0003HAYEHMS W eJMHULIBI PU3MYECKUX BEIUYHH, HAXOIUTHh (YOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(U3HYECKYIO BETMYMHY C APYTHMH BEIMYUHAMHU, CTPOUTH TPa(UKK N3yUEHHBIX 3aBUCHMOCTEH
(pM3MYUCSCKHUX BEIUYMH;

XapaKTepu30BaTh CBOKMCTBA Tel, (HU3MYECKHE SIBICHUS W TIPOLECCHI, WCIOJIB3Ys IpaBHIa
CIOXKEHUs1 Cui (BIONMb ONHOM mpsmMoit), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
MpaBUJI0O paBHOBeCHs phrdara (0JI0Ka), «30JI0TOE MPABWIO» MEXAHWKH, 3aKOH COXPAHCHHS
MeXaHMYECKON IHEPTHH, MIPU ITOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3aIlMCHIBATH
€ro MaTeMaTHYEeCKOE BBIPAXKEHUE;

OOBSCHATH (PU3MUECKUE SBJICHUS, MPOLECCHI M CBOMCTBA TENl, B TOM YHCJIE U B KOHTEKCTE
CUTyalluid TPaKTHKOOPHEHTHPOBAHHOTO XapakTepa: BbBISBIATh PUYNHHO-CIIEICTBEHHBIC
CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOrHYEeCKUX MIaroB ¢ ornopor Ha 1—2 W3y4eHHBIX CBOMCTBA
(bu3MUeCKUX SBICHUH, (PU3NIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pewaTth pacuérHele 3a7aud B 1—2 NeWCTBUS, UCIIONIb3Ys 3aKOHBI U (OPMYJIbI, CBSA3BIBAIOLIME
(u3nyeckye BEMYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3aJjaud 3allUChIBaTh KPATKOE YCIIOBHUE,
MOJCTaBJIATh (PU3MUECKUE BEIWYMHBI B (OpMynbl U MNPOBOAUTH pacuéTbl, HAXOAUTH
CIIPaBOYHBIC JlaHHbIC, HEOOXOIUMBIE JUId peIIeHHUs 3aJad, OLIEHUBATh PEATMCTUYHOCTD
TTOJTYIeHHON (PH3NYIECKON BETUIMHEL,

pacmosHaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PELIMTh NMPH IOMOLIM (HU3MYECKUX METOIOB, B
OIMCAHHUHU HCCIICIOBAHUS BBLACIATH MPOBEPSEMOE MPENNONOKEHHE (TUIOTE3Y), pa3anyaTh U
HHTEPIPETUPOBATD [TOIYUECHHBIN Pe3ysIbTaT, HAXOAUTh OMNOKK B XOZE OIBITA, AeIaTh BHIBOBI
II0 €ro pe3ynbTaTaMm;

IIPOBOAMTE OMBITHI MO HAONIOACHUIO (DU3MYECKUX SIBICHUN WM (PU3NYIECKUX CBOMCTB Tel:
($hopMynupoBaTh NPOBEpsSEMbIC MPEANIONOXKEHUS, COOMpPATh YCTAHOBKY M3 HPEIIOKEHHOTO
000pyOBaHMS, 3aIMCHIBATE X0 ONbITa U (OPMYIUPOBATEH BHIBOIBI;

BBIIOJIHATH IpSIMbIE W3MEPEHUSI PACCTOSIHUSA, BPEMEHH, Macchl Tena, 00béMa, CHIIBI U
TEMIIEPaTYpPhl C UCIIOJIB30BAaHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aNKCHIBAThH TOKA3aHUS
puOOPOB ¢ yu&TOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHHUI;

MIPOBOIUTh HCCIIEOBAaHWE 3aBUCUMOCTH OJHON (DM3WUECKOW BEIMYWMHBI OT JAPYrod C
HCIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH MYTH PAaBHOMEPHO JIBUXKYILErocs Tela OT
BpEMEHM [BI)KEHHs Tela, CHJIBl TPEHHS CKOJBLKEHHs OT Beca Teja, KadecTBa 0OpabOTKU
MTOBEPXHOCTEN TEN M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAJN CONPUKOCHOBEHHUS TEJ, CUJIBI
YIIPYTOCTH OT YAJMHEHUS NMPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyXEHHONW 4acTH
TeIa M OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHCUMOCTH OT IJIOTHOCTH Tefla, OT IJyOWHBI, Ha
KOTOPYIO MOTPYKEHO TeJ0, YCIOBHH IIIaBaHMs TeJ, YCIOBUNH PaBHOBECHs phlyara U OJIOKOB),
y4acTBOBAaTh B IUIAHWPOBAHMU Y4YE€OHOTO MCCIENOBaHUS, COOMPATh YCTAHOBKY W BBIMOJHSATH
HU3MEpEHHs, Cleays INpeNIOKEHHOMY IUIaHy, (UKCHpPOBAaTh pe3yJbTaThl IOJYy4EHHOH
3aBHCUMOCTH (DU3MYECKUX BEIWYMH B BHJE NPEIOKEHHBIX TaOMUL W TrpaduKoB, AENATh
BBIBOZBI 110 pe3yJIbTaTaM UCCICIOBaHUS;



MPOBOANUTH KOCBEHHBIC U3MEpEHUs (PU3MUECKUX BETHYUH (IUIOTHOCTH BEIIECTBA KHUIKOCTH H
TBEPAOTO Tena, CHia TPEHUS CKONBXKEHWS, JABICHUE BO3AyXa, BBITAIKUBAIOIAS CHJIA,
JEeWCTBYIOIIAas Ha TOTPY)KEHHOE B JKUAKOCTh TeNO, KOI(GQOHUIMEHT IO0JIE3HOTO JeHCTBUS
MPOCTHIX MEXaHHM3MOB), CIEAYsl MPEIOKEHHONH HHCTPYKIWW: MPU BBHIIOJTHEHUH H3MEpEHUI
coOMpaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAUEHHE HCKOMOM BETHYUHBI;
cOo0JTI0AaTh TIpaBuIia TEXHUKU 0€30MacCHOCTH P paboTe ¢ TabopaTOpPHBIM 000PYIOBaHHEM;
yKa3bIBaTh MPHUHLUIBI JIEHCTBUS MPHOOPOB M TEXHUUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIONINECs COCYIbI, OapOMeTp, phluar, MOJABMKHBIA U HEMOABIKHBIN OJIOK,
HAKJIOHHAS TNTIOCKOCTH;

XapaKTepH30BaTh MPUHIUIBI JEHCTBHUSI M3YYEHHBIX MPHUOOPOB M TEXHHUUYECKHX YCTPOWUCTB C
omopoii Ha WX omucaHus (B TOM YHCIE: TMONIMIUIHUKKA, YCTPOMCTBO BOJOMPOBOA,
THJIPABIIMYECKAN TPECC, MaHOMETP, BBICOTOMED, TOPIIHEBOW HACOC, apeoMerp), HCIOIb3ys
3HaHUS O CBOWcTBaX (HM3UYECKHX SBJICHUH W HeoOXoauMble (H3MUECKHe 3aKOHBI U
3aKOHOMEPHOCTH;

MPHUBOJINTH MPUMEPHI (HAXOAUTh MHPOPMAIHIO O MPUMEPax) MPaKTHYECKOTO MCIOIb30BAHUS
(pM3MUECKUX 3HAHWH B TIOBCEIHEBHOM KU3HHU I 00eCIIeueHus 0€30MaCHOCTH MPU 00paICHUN
¢ nMpubOpaMH M TEXHHUUYECKUMHU YCTPOMCTBAMHM, COXPAHEHHS 3I0POBbS M COOJIOACHUS HOPM
9KOJIOTHYECKOTO MOBEJICHUSI B OKPYKAIOIIel cpejie;

OCYHIECTBJIATH OT60p HCTOYHUKOB I/IH(i)OpMaHI/II/I B I/IHTepHeTe B COOTBCTCTBHU C 3aJaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHWW W MyTEM CpaBHEHWs pPa3IHYHBIX
NCTOYHUKOB BBIICIIATH I/IH(i)OpMaHI/IIO, KOoTOopas ABJIACTCA HpOTHBOpe‘IPIBOfI WA MOXET OBIThH
HEJIOCTOBEPHOIA;

WCIOJNB30BaTh TIPU  BBIMOJHEHUH YYEOHBIX 3aJlaHiil  HAYYHO-TIOMYJISAPHYIO JIUTEPATypy
(U3NYECKOTO COJNEpKAaHUs, CHpPaBOYHBIE MaTepuaibl, pecypchl ceTd VIHTepHer, BiajeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus WHGOPMAIMA W3 OJHOW 3HAKOBOM
CHICTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBCHHBIC KpaTKME IHCbMEHHBICE M YCTHBIC COOOIICHHMS Ha OCHOBE 2—3
HCTOYHUKOB MH(MOpMAIUU (HU3UIECKOT0 COACPKAHUS, B TOM YHCIIC TYOIHUYHO JIeNaTh KpaTKHeE
COOOIIEHMSI O pe3yjbTaTaX MPOEKTOB WM YYCOHBIX HCCIICJAOBAHHMN, MPU 3TOM TPaAMOTHO
HCTIOJIb30BATh M3YYCHHBIN MOHATHUHBIN anmapar Kypca GU3HWKH, COMPOBOXKIATH BBICTYIIJICHUE
Mpe3eHTallueH;

MIPH BBHIMTOJTHEHUU YYEOHBIX IPOCKTOB M UCCIIECNOBAHHUN PaCIpeNnesaTh O0SI3aHHOCTH B TPYIIIC B
COOTBETCTBHU C TIOCTABJICHHBIMH 3aJlauaMH, CJICJMTh 32 BBHIIOJHEHUEM IUIaHA JCHCTBUH,
aJIcKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JEATCIBHOCTh TPYIIBI, BBICTPAHBATH
KOMMYHHKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHCHUE OKPYKAIOIIHX.

K xonIy o0ydenus B 8 kiacce mpeJMeTHBIC pe3ysIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpakaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

HCIOJIB30BaTh MOHITHA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBM)KEHHE aTOMOB U MOJIEKYJ,
arperaTHble COCTOSHUSI BELIECTBA, KPUCTAJUIMYECKHE W aMOpdHbIC Tela, HACBILICHHBIA U
HEHACBILICHHBIA Iap, BIAXXHOCTb BO3IyXa, TEMIIEPAaTypa, BHYTPEHHSS SHEPrusi, TEIJIOBOM
JBUraTeb, 3JIEMEHTAPHBIN 3JIEKTPUYECKUI 3apsijl, 3JIEKTPUYECKOe I0je, NPOBOTHHKH U
IU3JIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKHH TOK, MAarHUTHOE TI0JIE;

pa3nuyath SBJIEHUS (TEIJIOBOE PACLIIMPEHUE U CKAaTHE, TEeIUIoNepeaayda, TEIIOBOe paBHOBECHE,
CMauyMBaHUE, KalWLISIPHBIC SIBJICHUS, HCIAPEHNE, KOHAEHCALUs, MIJIaBJIeHUe, KPpUCTAIITH3aLUs
(oTBepmeBaHMe), KHIIEHHME, TeEIUIonepenaya (TeIONPOBOAHOCTb, KOHBEKLMS, HW3Iy4eHHE),
JJIEKTpU3aLUs Tell, B3aMMOJCHWCTBHE 3apsiOB, IEHCTBUS 3JIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMO/IEHCTBIE MAarHUTOB, JEWCTBUE MarHUTHOTO MOJISl HA MIPOBOJHUK C TOKOM,
3JIEKTPOMArHUTHAsI WHAYKLHKS) 110 OMMCAHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIUX AaHHOE (PU3HUECKOE SIBJICHHE;



Pacro3HaBaTh MPOSBICHUE WU3YYCHHBIX (DM3WYCCKUX SIBJICHUW B OKPYKAIOIIEM MHPE, B TOM
yuciie (pU3ndecKue sBICHHS B IPUPOJIC: TOBEPXHOCTHOE HATSHKCHUE U KAWILISPHBIC SBICHUS
B MpHPOAE, KPUCTAJUIBI B Tpupoje, uznydeHue ComHna, 3aMmep3aHrue BOAOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, WHes, CHera, JIIEKTpPHUECKHE SIBICHHS B aTMmocdepe,
ANIEKTPUYECTBO JKUBBIX OpPraHM3MOB, MarHUTHOE ToOJNie 3eMiH, Jpeiid TOIICOB, pOJb
MAarduTHOro 1mojs JId XHU3HH Ha 36MJ'I€, MMOJIApHOC CHAHHME, IIpU OTOM IICPEBOJUTH
MPaKTUYECKYI0 3aJa4y B Y4YeOHYIO, BBIICIATh CYIICCTBEHHBIC CBOKMCTBAa (TMPU3HAKH)
(U3HYECKHX SIBICHHUIA;

OMNUCBIBATL H3YUCHHBIC CBOMCTBA Tel U (1)I/I3I/I‘IGCKI/IG SIBJICHU, HCIIOJIb3Ys (1)I/I3I/I‘IGCKI/IC
BEIUYMHBl  (TeMmrepaTypa, BHYTPEHHSAS JHEprus, KOJIMYECTBO TEIUIOTH,  YZAelIbHas
TEMI0EMKOCTh BEIIECTBA, YACIbHAS TEIUIOTa IIJIaBICHHUs, YAENbHAs TEII0Ta MapooOpa3oBaHus,
yIeNbHas TEIIOTa CrOPaHMsI TOIIMBA, KO GHUITUSHT TOJIE3HOT0 ACHCTBUS TEIIOBOM MAIlIUHBI,
OTHOCHUTEJbHAS BJIAXHOCTh BO3JyXa, OJJIEKTPHUUECKHI 3apsj, cuja TOKa, DSJEKTPHYECKOE
HanpsDKEHUE, CONPOTHBIICHHE MPOBOJHHKA, Y/AENbHOE COMPOTHUBIICHWE BEIIECTBA, padboTa u
MOIIIHOCTh 3JICKTPHYECKOTO TOKA), MIPU ONMHMCAHUH MTPABHIBHO TPAKTOBATh (DU3UUECKHIA CMBICI
HCIOJIb3YEMbIX BCIWYHH, 0603Haqu1/151 n C¢IAUHUIbI (1)I/I3I/I‘IGCKI/IX BCIIMYMH, HaAXOIWUTb
(opMyITBI, CBS3BIBAIONINE JAHHYIO (M3MUYECKYIO BEIMYUHY C JPYTMMH BEIUYHMHAMH, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEH (DU3UUECKUX BEIMYUNH;

XapaKTEepru3oBaThb CBOMCTBA TECII, (1)H31/I‘IGCKI/IG ABJICHUA W TIPOLECChI, MCIIOJIB3ysd OCHOBHBIC
II0JIOKCHUA MOHCKyanHO-KHHeTH‘-IeCKOﬁ TCOpUn CTPOCHUA BCIICCTBA, IIPUHIMAIT
CYTIEpPIIO3UIINH TIOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS 3apsiaa, 3akoH Oma s
ydacTka 1enu, 3akoH Jxoyms—JleHIla, 3aKOH COXpaHEHWs JHEPIWU, IMPH STOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €0 MATEMAaTHIECKOE BBIPAKEHHE;
OOBSICHATD (PU3MUECKHE TPOIECCH M CBOMCTBA TEJI, B TOM HYHCJIE W B KOHTEKCTE€ CHUTYyaIlUui
MIPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPUIMHHOCIEACTBEHHBIE CBSI3H, CTPOUTH
0o0BsicHeHNE U3 1—2 JTOrHYEeCKUX IIaroB ¢ OMOpO Ha 1—2 M3ydEeHHBIX CBOMCTBA (hH3MUECKUX
SIBJICHUH, (DU3MIECKUX 3aKOHOB MJTM 3aKOHOMEPHOCTEH;

pemarb pacuérHbie 3aa4d B 2—3 JEWCTBUS, WCIONB3Yys 3aKOHBI ¥ (POPMYJIIBI, CBS3BIBAIOIINC
(bn3nueckrie BENWYMHBI: HA OCHOBE aHAIHM3a yCJOBHA 3aJjadd 3allHCHIBATh KPATKOE YCIIOBHE,
BBISIBIISITH HEAOCTATOK MJAHHBIX [UISI PEHIeHHS 3aJadd, BbIOWpaTh 3aKOHBI U (HOPMYIIBL,
HEOOXOAWMEIE sl €€ pelleHwrs], IPOBOAUTh PacdEéThl M CPAaBHUBATH IOIYYEHHOE 3HAYECHHUE
(hm3ryuecKoi BENMMYNHBI C H3BECTHBIMH TaHHBIMHU;

pacno3HaBaTh TPOOIEMbI, KOTOPBIE MOXXHO PEMIUTh NP TOMOIIM (PU3NYIECKUX METOOB,
WCIIONB3YSI OMHUCAaHWE WCCIENOBAHMS, BBIACTATH IPOBEPSEMOE MPEINOI0XKEHHEe, OIEHUBATh
MIPaBIIBHOCTH TIOPSI/IKA TPOBEACHUS NCCIIEOBAHMS, IENATh BRIBOBI;

MIPOBOMIUTH OIBITHI 10 HAOMIOACHUIO (DU3NYECKUX SBICHUH WM (U3NYECKUX CBOWCTB Tel
(kanmmIIIsipHBIE  SIBJICHHSA, 3aBHCHMOCTH JIABJICHHWS BO3AyXa OT €ro o0béma, TeMmepaTypsl,
CKOpOCTH TIpOIlecca OCTHIBAHWS M HAarpeBaHWsl TpPU H3IYUYSHWH OT I[BETa W3Iydaromiei
(mormomaroriell) MOBEPXHOCTH, CKOPOCTh WCHApEHUs BOIBI OT TEMIIEPATyphl JKUIAKOCTH U
IJIoMmany e€ MOBEPXHOCTH, JJIEKTPU3ALUs TET W B3aUMOJEHCTBHE DIEKTPUYECKHUX 3apsIOB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MArHWTOB, BH3YaJIM3alldsd MAarHUTHBIX TOJed TOCTOSHHBIX
MarHWTOB, JIEMCTBHSI MATHUTHOTO TOJS HA MPOBOIHUK C TOKOM, CBOHCTBA 3JIEKTPOMArHUTA,
CBOWCTBAa  JNEKTPOIBHUTATENS  IIOCTOSHHOTO  TOKa):  (OpMyIHpoBaTh  TpOBEpsieMble
MIPEONIOKEHHSI, COOMPATh YCTAHOBKY W3 MPEINIOKEHHOTO 00OpY/IOBaHUS, OIUCHIBATH XOJ
OIbITa U (HOPMYTHUPOBATH BHIBOJIBI,

BBITIONHATh MPSIMbIE M3MEPEHUS TEMIEepaTyphl, OTHOCUTENFHOW BIAXXHOCTH BO3/yXa, CHIIBI
TOKa, HANpPSOIKEHUS C HWCIIONB30BAaHMEM aHAJOTOBBIX TNPUOOPOB W JATYUKOB (HHU3UUECKHUX
BEJIMYWH, CPABHUBATH PE3yIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOMOTHON MOTPEITHOCTH;
MIPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTH OJHON (DM3MUECKOW BEIMYMHBI OT JAPYrod C
WCIIONb30BAaHMEM NPSIMBIX W3MEPEHUHN (3aBUCHMOCTH COIMPOTHBIICHUS IPOBOJAHHKA OT €ro



JUTMHBI, TUTOMIAIH TIONEPEYHOr0 CEYSHHUS U yAeTbHOTO COMPOTUBIICHHS BEIlleCTBA TPOBOAHIUKA,
CHJIBI TOKa, WAYIIEro 4epe3 MpPOBOIHUK, OT HANpsDKEHHs Ha MPOBOJHHKE, HCCIEIOBaHUE
MOCIEAOBAaTEIbHOTO W HapajUlebHOTO  COCAMHEHWH  NPOBOAHUKOB):  TUIAHHUPOBATH
HCCIIeIOBaHNE, COOMPATh YCTAHOBKY W BBINOJHATH H3MEPEHUS, CIeays MPeIOKEHHOMY
I1aHy, (UKCHPOBATH PE3yJdbTaThl MOTYYEHHOH 3aBHCHMOCTH B BUAE TaOMUI U TpadUKOB,
JieNaTh BBIBOJIBI MO PE3yJbTaTaM MCCIICAOBAHMSE

MPOBOANTH KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIHUYMH (yIelbHas TEMIOEMKOCTh BEIECTBa,
CONPOTUBJICHUE TPOBOJHUKA, paboTa W MOIIHOCTH BIIEKTPHUYECKOr0 TOKA): TUIAHHUPOBATH
H3MEpEeHHs, COOMPaTh SKCIEPHUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEAI0KEHHONW MHCTPYKIIHH,
Y BBIYHCIISITH 3HAUCHHE BETMUUHBI;

co0JTI0AaTh TIpaBMiia TEXHUKU O€30MacHOCTH P paboTe ¢ TabopaTOPHBIM 000PYIOBaHHEM;
XapaKTepr30BaTh MPUHIUINBI JEHCTBHUSI M3YYEHHBIX MPHUOOPOB M TEXHHUYECKHX YCTPOWUCTB C
OMOpOM Ha MX OMucaHus (B TOM YHUCIE: CHCTEMa OTOIUICHUS JIOMOB, THTPOMETp, MapoBas
TypOWHa, aMIepMeTp, BOILTMETP, CUETUHK JEKTPHUUECKON DHEPTUH, JIEKTPOOCBETUTENBHBIC
mpHOOPBI, HAarpeBaTelbHbIC AIEKTPONPUOOPH (IPUMEPHI), IIIEKTPHUUECKHE MPEIOXPaHUTENH,
AJNIEKTPOMArHHT, 3JIEKTPOABHUrATENb IMOCTOSHHOI'O TOKAa), HMCHOJIB3Ys 3HAHHWS O CBOKMCTBaX
(u3NUecKX SBICHUIA U HEOOXOIMMbIe (PU3HYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENbHBIE MPUOOPHI TIO CXeMaM U
CXEMAaTUYHBIM PHCYHKaM (OKUJKOCTHBIH TEPMOMETpP, TEPMOC, IICHXPOMETP, TUTPOMETD,
JIBUTATEh BHYTPEHHErO CrOPaHusl, 3JIEKTPOCKOI, PEOCTAT), COCTABIIATH CXEMBI AJIEKTPHYECKIX
Herel ¢ TOocIeI0BaTeNbHBIM 1 MapalIeIbHBIM COSJIMHEHNEM DJIEMEHTOB, pasinyasi YCIOBHBIC
0003HAYEHVSI DIIEMEHTOB AJIEKTPUYECKUX TIETIEH;

MPUBOANUTH NMPHUMEPH! (HaXOMUTh MH(OPMAILIUIO O IPHMEpax) MPAKTHIECKOTO HCIIOIb30BaHHS
(bu3MUeCKNX 3HAHUH B TIOBCEIHEBHOMN JKU3HU JUIS oOecriedeHns 0€301acHOCTH P 00paIleHUH
¢ mpubopaMn M TEXHHYECKUMH YCTPOHCTBAMM, COXPaHEHHS 3I0POBBS U COONIIOAECHHS HOPM
9KOJIOTMUYECKOI'0 NOBEJICHUS B OKPYKAIOLIEH Cpese;

OCYIIECTBJIATh IONUCK HH(pOpMAnuu (U3MUECKOro conuepkaHust B HTepHeTe, Ha OCHOBE
HMEIOIMXCS 3HAaHUM ¥ IyTéM CpaBHEHUS [IONOJHUTEIbHBIX HCTOYHHMKOB BBIAEIATH
nH(OPMAIIIO, KOTOpas SIBJISIETCS] IPOTUBOPEYMBOM MM MOXKET ObITh HEOCTOBEPHOI;
HCIOJIB30BaTh IPU BBHIIOJHEHWH YYEOHBIX 3aJaHUM HAayYHO-TIONMYJSAPHYIO JIMTEPATypy
(u3MYeCKOro CoIep:KaHus, CIpPaBOYHBIE MaTepuanbl, pecypchl cetn MHTepHer, BianeTh
npuéMaMH KOHCIEKTHPOBaHMs TEKCTa, NMpeoOpa3oBaHMs WHPOPMALMM W3 OAHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKHE YCTHBIE COOOIIEH s, 00001mas HHPOPMAaIIHIO
13 HECKOJIBKUX MCTOYHHKOB (PU3MUYECKOr0 COnEpKaHMs, B TOM YHUCIE MyOIMYHO MPEACTABIIATh
pe3ynbTaThl MPOEKTHOW WM HCCIIENOBATEIBCKOM MNEITEIbHOCTH, MHpPU 3TOM TI'PaMOTHO
HCIOJIB30BaTh U3Y4YCHHBIN NOHATUHHBIN anmapar Kypca (U3MKH, CONPOBOXKAATH BHICTYILUICHHE
Mpe3eHTaluel;

IIPY BBIIIOIHEHUH Y4EOHBIX MIPOEKTOB U UCCIENOBAHUHN (PU3NYECKUX MPOLECCOB PACHPEAECIATh
00sI3aHHOCTM B TIpyIIleé B COOTBETCTBUM C IIOCTABJICHHBIMHM 3aJayaMu, CIEAUTH 3a
BBIINIOJIHEHHWEM IUIaHa AEHCTBUH M KOPPEKTHUPOBATH €ro, aJeKBAaTHO OLIEHUBATH COOCTBEHHBIH
BKJIaJ B JEATENBHOCTD I'PYIIIBI, BRICTPAaUBaTh KOMMYHUKAaTUBHOE B3aMMOJICHCTBUE, MPOSIBIISS
TOTOBHOCTH pa3peliaTh KOHQIJINKTHL.

K konny oOyueHust B 9 kjacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpPMUPOBAHHOCTh Y OOYUAIOMIUXCS YMEHHM:

HCIIOJBb30BaTh IIOHATHA: CUCTeMa OTC‘IéTa, MaTepualibHasa TOYKa, TPAaCKTOpUs,
OTHOCHUTCIIBHOCTh MECXaHHYCCKOI'O JIBUKCHUAA, z[e(bopMauI/m (ynpyrasl, HHaCTI/I‘leCKaﬂ), TPECHHC,
HEHTPOCTPCMUTCIBHOC YCKOPCHHEC, HECBECCOMOCTb U MEPCIPY3KU, LCHTP TAXKECTHU, a0bCONIIOTHO
TBép):[OC TCJIO0, LCHTP TAKECTH TBép,Z[Ol"O TCJla, PaBHOBECHUC, MCXaHUYCCKUC KoJIeOaHHUS U
BOJIHEI, 3BYK, I/IH(l)pa3By1( u YJIbTPA3BYK, QJICKTPOMArHuTHBIC BOJIHEI, mIKaja



9JIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTb, CIEKTPHI MCIYCKaHUS U
MOTJIOLIEeHUS, alb(a, OeTa- U raMMa-U3IydeHuUs1, H30TOIIBL, siiepHasi SJHEPTeTHKa,

pasznuyath sABJICHUS (paBHOMEPHOE M HEPaBHOMEPHOE MPSMONMHEHHOE JIBUKECHUE,
PaBHOYCKOPEHHOE MNpPSIMOJMHEHHOE JABMKEHHE, CBOOOJHOE TMajJeHHEe Tell, PaBHOMEPHOE
JBIDKEHHE TI0 OKPYXXHOCTH, B3aWMOJICHCTBHE Tell, PEAKTHBHOE IBIKEHHE, KojeOaTeabHOe
JBIDKEHHE (3aTyXalollMe U BBIHY)KICHHBIC KoJieOaHUs), PE30OHAHC, BOJHOBOE IBIIKEHHE,
OTpa)KCHUE 3BYyKa, NPSIMOIUHENHOE pPACIpOCTpPaHEHHE, OTPaXKCHUE U IPEIOMIIEHHE CBETa,
MIOJIHOE BHYTPEHHEE OTPAKCHUE CBETa, Pas3joKeHHue OEnoro cBera B CHEKTP U CIOXKEHUE
CHEKTpaIbHBIX I[BETOB, IUCIEPCHs CBETa, €CTECTBEHHAs paJHOaKTUBHOCTh, BO3HMKHOBEHHE
JIMHEMYaTOro CHEeKTpa W3Ty4YeHMs) MO OMNHCAHMIO MX XapaKTepHBIX CBOWCTB M Ha OCHOBE
OIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UUECKHX SIBICHUHA B OKpYXarolleM Mupe (B TOM
yrcie pusnyueckue SBICHUS B MPUPOJIE: MPUIMBEI M OTIHBHI, JBHKeHUE TuiaHeT ColHeYHOH
CHCTEMbI, PEaKTUBHOE IBM)KEHHE >KMBBIX OPTaHW3MOB, BOCHPHUITHE 3BYKOB >XHUBOTHBIMH,
3eMJIETpSICeHHE, CEHCMHYECKHE BOJHBI, I[yHaMM, 3XO, I[BE€Ta TEJ, ONTHYECKHE SBIEHHA B
npupoje, OMOIOrMYecKoe AeHCTBHE BHIMMOIO, YJIbTPa(UOIETOBOIO U PEHTTEHOBCKOI'O
W3IYYCHUH, ECTECTBEHHBIM paJMOAKTUBHBIA (OH, KOCMHUYECKHE JIy4H, paJnO0aKTHBHOE
M3Iy4yeHre TMPUPOAHBIX MHHEPAJOB, JIEMCTBHE PAJMOAKTHBHBIX H3ITy4E€HHH Ha OpraHu3M
YeloBeKa), TPU OTOM TIEPEBOJUTH MPAKTHUECKYIO 3aJady B Yy4eOHYI0, BBLIEIATH
CYIIECTBEHHbIC CBOMCTBA (TIPH3HAKH) QU3NUECKUX SIBIICHUI;

OIUCHIBATh HW3Yy4YCHHBIC CBOMCTBa Teld W (U3UYECKHE SBICHHS, WCIONB3Ys (u3ndeckue
BEIMYMHBl (CpPedHSIsI M MTHOBEHHass CKOPOCTh Tejla IPH HEPaBHOMEPHOM JIBHIKEHHH,
YCKOpEHUeE, IepeMelleHHe, IIyTh, YIJoBas CKOPOCTb, CHJIa TPEHUs, CHJla YINPYIOCTH, CHia
TSDKECTH, YCKOPEHHE CBOOOAHOrO IIAJICHUs, BeC Tela, HUMIIYJIbC Tela, HUMITYJIbC CHIIBI,
MexaHudeckas pa0oTa M MOIIHOCTb, MOTCHIMAJbHAs DSHEPrusl TeNa, IOTHATOrO Hax
[IOBEPXHOCTBIO 3€MJIM, NTOTEHIMAIbHASL SHEPIUs CXKATOW INPY)KUHBI, KHHETUYECKasl YHEprus,
[IOJIHAsT MEXaHWYecKasl SHEeprus, Mepuo] U 4YacToTa KojeOaHMM, JUIMHA BOJHBI, IPOMKOCThb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTeNb IIPEIIOMIIEHUS CpEibl), IPU ONHUCAHUU
[IPaBUIBHO TPAKTOBATh (U3MUECKUH CMBICI MCIIOIb3YEMbIX BEIWYMH, OOO3HAUEHHUS U
enuHUIB!l (GU3MUECKUX BEIMYMH, HAXOAUTh (POPMYJbl, CBA3BIBAIOLINE OAHHYIO (DH3MUYECKYIO
BEJIMYMHY C JPYIMMH BEIMYMHAMU, CTPOUTH I'paMKy U3YUYEHHBIX 3aBUCUMOCTEH (PH3MUECKUX
BEJINYMH;

XapaKTepU30BaTh CBOMCTBAa TeN, (U3MYECKUE SBICHHUS W IIPOLIECCHl, HCIONb3yS 3aKOH
COXPaHEHMs HEPIHH, 3aKOH BCEMUPHOrO TATOTEHHS, MIPUHIMI CYHNEPIO3ULUHN CUJI, TIPHHLIUI
oTHocuTenbHOCTH [lanmmesi, 3akoHsl HbIOTOHA, 3aKOH COXpaHEHHMS HMILYJIbCA, 3aKOHBI
OTpa)XCHUS! M TPEOMIICHUS CBETa, 3aKOHBI COXPaHEHUS 3apsI0BOI0 U MAacCOBOTO YHCEN MPHU
SIIEPHBIX PEAKIMSX, IIPH 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3aHMCHIBATH €TO
MaTeMaTHYECKOE BbIPaXKEHHE;

00BACHATH (hr3MYECKUE MPOLECChl U CBOWCTBA TN, B TOM YHCIE U B KOHTEKCTE CHTyalUi
MIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIIBIATH NPUUYNHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
00BsICHEHNE W3 2—3 JOTMYECKUX IIaroB ¢ OMOPOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DH3MUYECKHX
SIBICHUH, PU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacuy€THbIE 3alaud (ONMUpAIOLIMECs] HAa CUCTeMY U3 2—3 ypaBHEHHi), HCIOJIB3YS
3aKOHBI M (OPMYJIBI, CBS3BbIBAIOIIME (DU3MUYECKUE BEIMYMHBI: HA OCHOBE aHalM3a YCIIOBHS
3aJa4n 3alHChIBATh KPATKOE YCIIOBHE, BBIABISATH HEAOCTAIOLIME WM W30BITOUHBIE ITAHHBIE,
BBIOMPATH 3aKOHBI M (POPMYIIbI, HEOOXOAMMBIE IJIS1 PEIICHNS, IPOBOANTH PAcUEThl U OLCHUBATH
PEaTMCTUYHOCTD MOYYEHHOr0 3HaUeHHUs (PU3NIECKON BEJTMUNHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOMKHO PEIIUTh MPU MOMOIIM (PU3MYECKUX METOIOB,
HCIIONBb3Yysl ONMMCAaHUE MCCIEJOBAHMS, BBIACIATH MPOBEPSEMOE IPEINOI0KEHHUE, OLICHUBATH



MPaBUIBHOCTh TOPSIKA MPOBENCHHUS HCCICAOBAHMSA, JENaTh BBIBOIBI, HWHTEPIPETHPOBATH
pe3ynbTaThl HAOMIO/ICHUH U OTIBITOB;

MPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SABICHUN WM (DU3NYECKHX CBOHCTB Tel
(u3ydeHmne BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpAHEHWS HHEPTUH, 3aBHCUMOCTH IMEpUOJa
KoneOaHni NPY>KUHHOTO MasgTHHKA OT MAacchl Ipy3a U KECTKOCTU MPY)KUHBI U HE3aBUCHMOCTh
OT aMIUIUTYIbl MalbIX KOJNEOAaHWH, MPSIMOIMHEWHOE DPacHpOCTpaHEHUE CBETa, Pa3lIOKEHUE
Oenoro cBera B CHEKTp, W3yYEHHE CBOWCTB M300paKEHHUS B TUIOCKOM 3€pKajie M CBOWCTB
M300pakeHUsT TpeaMera B COOMpArOISH JIMH3e, HAONIOJCHUE CIUIONIHBIX M JIMHEHYaThIX
CIEKTPOB HW3IYyYEHHs): CaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOrO Habopa
000py/IOBaHMS, OMMCHIBATH XOJI ONBITA U €r0 Pe3yJAbTaThl, (POPMYITUPOBATH BHIBOJBL;
MPOBOANUTH MPH HEOOXOJMMOCTH CEPHUI0 MPSMBIX M3MEPEHH, ONpEeAeisis CpeaHee 3HaYeHUe
n3MepsieMOl BeMU4MHBI ((DOKYCHOE paccTossHuE cOOMparomield JIMH3bI), 000CHOBBIBATh BBHIOOD
criocoba u3MepeHus (M3MEpUTEIILHOrO prdopa);

MIPOBOANUTE HCCIICAOBAHHE 3aBUCUMOCTEN (1)I/I3I/I‘ICCKI/IX BCIIMYUH C HCIIOJIB30BAHHUEM IIPAMBIX
M3MepeHHi (3aBUCHMOCTh TIYTH OT BPEMEHH TIPU paBHOYCKOPEHHOM JIBUKEHUH 0e3 HadalbHON
CKOpOCTH, I€puoaa KOHe6aHHI7[ MaTEMAaTUYCCKOIro MasTHHKa OT JJIMHBI HUTH, 3aBHCUMOCTH
yIJla OTpaKeHHUsI CBETa OT yIJia MaJIeHUs U yriia MPeOMIIEHH OT yTJia MaJieHus): TUIaHupOBaTh
HCCIIeIOBaHNE, CAMOCTOSITENTFLHO COOMPATh YCTAHOBKY, (PHUKCUPOBATH PE3ybTAThl TOTYyYCHHON
3aBUCHUMOCTH (DU3MYECKUX BEIMYMH B BHUAE TaOAMIl M TpadUKOB, JEIaTh BBIBOIBI 110
pe3yibTaTaM UCCIeIOBAHNUS;

MPOBOANTH KOCBEHHBIE M3MEpEHMsI (U3NYECKMX BEITWYUH (CPEIHssT CKOPOCTh U YCKOpEHHUE
Tela MPH PaBHOYCKOPEHHOM JBH)KCHHH, YCKOPEHHE CBOOOIHOIO TMajeHHs, KECTKOCTh
MPYXUHBL, KO3DOUITMEHT TPEHUS CKOIBKEHHS, MEXaHu4eckasi paboTa ¥ MOIHOCTh, YacTOTa
Meproa  KoleOaHWil MaTeMaTHYeCKOr0 W TPYXKHHHOTO MAasTHHUKOB, OINTHYECKas CHIa
COOHMpAOIICH JIMH3bI, PAaJUOAKTUBHBIA (OH): IUIAHUPOBAThH H3MEPEHHUsS, COOHMpaTh
JKCIIEPUMEHTAIIbHYIO YCTAaHOBKY ¥  BBIIIONHATH HM3MEpPEHHS, CIemys TpenyioXeHHOH
WHCTPYKIIUH, BBIYUCIIATH 3HAYCHHE BEIWYMHBI M aHAIM3UPOBATH MOJMYYEHHBIE PE3YIBTATHI C
y4ETOM 3aJJAaHHOW MOTPEIIHOCTH U3MEPEHUN;

coOJIIOIaTh TpaBUJIa TEXHUKH 0S30IIaCHOCTH MPHU paboTe ¢ J1abopaTOPHBIM 000PYIOBaHUEM;
pasIuYaTh OCHOBHBIE TNPWU3HAKA W3YyYEHHBIX (DM3WUECKHX MOJENel: MaTepHalbHas TOYKa,
abCONMOTHO TBEPOE TENO, TOYEYHBI HCTOYHWK CBETa, JIyd, TOHKAs JIMH3A, TUTaHETapHas
MOJIENb aTOMa, HyKIIOHHAsI MOJIENTb AaTOMHOTO SIIIPa;

XapaKTepu30BaTh MPUHIMITEI JAEHCTBUS W3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMHCTB C
OIOpO Ha WX OMHCaHUs (B TOM YHCIE: CHUJIOMETP, JATUAKH TIONOKEHHWS, PAacCTOSHUS U
YCKOpEHUs, paKeTa, 3XONOT, OYKH, IIePHUCKON, (HOoToarmmapaT, ONTHYECKHE CBETOBOIBL,
CHEKTPOCKOII, JTO3UMETP, Kamepa BuIbCOHA), WCIIONB3ysl 3HAHHS O CBOMCTBaX (PU3UIECKUX
SIBIICHUI 1 HE00X0onMble (PU3MYecKie 3aKOHOMEPHOCTH;

WCIIONB30BaTh CXEMBl W CXEMAaTUYHBIE PHCYHKH M3yYEHHBIX TEXHHYECKUX YCTPOWCTB,
W3MEPHUTEIbHBIX MPHOOPOB W TEXHOJOTMYECKHX TIPOIECCOB TMPH PEIIEHUH Y4eOHO-
MIPaKTUIECKUX 3a/1a4, OIITHYECKHE CXEMBI TSI IIOCTPOSHHS N300pakeHNH B TUIOCKOM 3€pKajie U
COOMparoIIeH TNH3E;

MIPUBOIUTH MPUMEPHI (HAXOMUTh MHPOPMAITUIO O TpUMepax) MPaKTUIECKOTO MCIOIh30BAHMUS
(bm3ruecKuX 3HaHWH B TIOBCEIHEBHOW JKU3HHU I oOecTiedeHrs 0€30MacHOCTH IIPH OOpaIieHuu
C MpuOOpaMH W TEXHHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHS 370pOBbS M COOIIOJCHUS HOPM
JKOIIOTUYECKOT0 TTOBEJIEHHS B OKPYXKAIOIIeH Cpe/Ie;

OCYIIECTBIISTh TTOUCK MH(POpPMANUU (PU3HUECKOro coaepaHus B MIHTepHeTe, caMOCTOATEEHO
(hopMynupYysl TIOMCKOBBIN 3allpoC, HAXOAUTH IYTH ONpEdeNeHHs TOCTOBEPHOCTH MOITYy4EHHOH
nH(pOPMAIIUM HAa OCHOBE UMEIOLMXCS 3HAHUH U AOTIOTHUTENBHBIX HCTOYHUKOB;

WCIIONb30BaTh TMPH BBINIOJHEHWH YYEOHBIX 3aJaHUN HAYYHO-TIONYJSPHYIO JIUTEPATypPy
(U3NYECKOro CcoNepKaHus, CHpaBOYHBIE MaTepuaibl, pecypcbl cetn MHTepHer, BiaaeTh



npuéMaMHu KOHCIEKTHPOBaHMs TEKCTa, MpeoOpa3oBaHMsl WHPOPMAIMH W3 OIHOW 3HAKOBOH
CUCTEMBI B IpYTYIO;

co3aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIECHHs Ha OCHOBE WH(pOpPMAaLUN M3
HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOrO COAEpKaHMsl, MyOJIMYHO MPENCTaBISATh PE3YNbTaThl
NIPOCKTHOM HJIM HCCHEN0BATENbCKOM JNEATEIbHOCTH, IPH 3TOM TPaMOTHO HCIOJIb30BaTh
W3YyYCHHBI TOHATUHHBIA anmapaT uW3y4aeMoro pasfeia (U3UKA U CONMPOBOXKIATH
BBICTYIUICHHUE MTPE3EHTALNEH ¢ y4ETOM 0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IIVTAHUPOBAHME
7 KJIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3nejioB U TeM (undposrbie)
Kontpoabubie | IIpakTnyeckmne
n/n NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. ®usnka u eé posib B MO3HAHUH OKPY/KAOLIEr0 MHPa
bubaunoreka LIOK
1.1 0} - 2
VISHIa T HAYKa O TIpHpoe https://m.eds00.ru/7f416194
bub6mmoreka IJOK
1.2 0} 2 1
HISHHCCKIE BEMTIHAL https://m.eds00.ru/7f416194
1.3 EctecrBeHHOHA i METOJI IT03Ha 2 1 bubmmorexa LIOK
. TCCTBCHHOH HbIN M IIO3HAHUA
i A https://m.eds00.ru/7f416194
Hroro mo pasneny 6
Paznen 2. [lepBoHayaibHbIe CBeIEHHS 0 CTPOEHHH BellleCTBa
91 CTDOCHIE BellecTra 1 bu6mmoreka IJOK
' TROCHIE BEIECTS https://m.edsoo.ru/7f416194
99 JIBr>keHHE 1 B3aUMOICHCTBHE YACTHI] 5 1 bu6mmoreka IJOK
' BEIECTBA https://m.edsoo.ru/7f416194
bub OK
2.3 ArperaTHble COCTOSIHHSI BEILIICCTBA 2 htPtIp;I:jI/(:rT].e;dascIi).ru 17§416194
Uroro mo pazneny 5
Pa3zgen 3. /IBHsKeHHe M B3aMMOIeliCTBHE Tel
3.1 MexaHHYeCKOE IBHXKEHUE 3 Bubmorexca LIOK
' A https://m.edsoo0.ru/7f416194
39 U 4 1 bubmmoreka [IOK
. HepLHs, Macca, IIOTHOCTh
P, ’ https://m.edsoo0.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

bubmunoreka LIOK

33 (una. Buat i 14 2 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Paznen 4. /laBienne TBEPABIX TeJl, :KUTKOCTEN U ra3oB
41 Hasnenue. [lepenaua naBienus: TBEpAbIMU 3 bubmaunoreka LIOK
' TeJIaMH, KAJIKOCTAMH U Ta3aMu https://m.edso0.ru/7f416194
49 1 — 5 bubaunoreka LIOK
' ABJICHIE JRUAROCTH https://m.eds00.ru/7f416194
bubmaunoreka [IOK
4, A
3 TMOChEpHOE AaBCHIC 6 https://m.edso00.ru/7f416194
44 JleiicTBre )KHIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bu6mmoreka LIOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Pa3pgen 5. Pa6oTa 1 MOITHOCTh. DHepPrust
bu6mmoreka IJOK
>1 PaGora 1 MomHoCTS 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
52 Tlpoctbie MexaHH3MEL ° 1 https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
5.3 M 4 1
CXAHITIOCKa SHeprid https://m.edso0o.ru/7f416194
Uroro mo pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 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
https://m.edsoo.ru/7f416194

8 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IIpakTnueckue
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pa3naen 1. TemioBble siBJeHUsI
bubaunoreka [IOK
1.1 i 7
CTpoetie 1 cpoficTsa BetecTsa https://m.edsoo.ru/7f4181ce
bubmaunoreka [IOK
1.2 T 21 1 5
SHTOBGIE HPOReUeH https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3jaen 2. DiekTpuyeckre 1 MATHUTHBIE SABJIEHHSI
91 DNEeKTpUIECKUE 3apsapl. 3apssKeHHBIE Tena 7 1 bubmmoreka [IOK
' U X B3aHMOJCHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka IJOK
2.2 ITocTOsIHHBIN DJIEKTPUYSCKUIT TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHILA https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2.4 C) 4
HICKIPOMATHITTHA HEAYKIITA https://m.edsoo.ru/7f4181ce
HUroro mo pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME 68 4 145



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

9 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IIpakTnueckue
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Paznen 1. Mexanuueckue siBJIeHUS
11 MexaHH4ecKOe IBUKEHUE U CIIOCOOBI €ro 10 1 bubaunoreka [IOK
' OTHCAHUSI https://m.edsoo.ru/7f41a4a6
bubmaunoreka [IOK
1.2 B i 20 1 3
SaMoenctie Ter https://m.edsoo.ru/7f41a4a6
bub6mmoreka IJOK
1. 1
3 3aKOHbI COXpAHEHILA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeiny 40
Paznen 2. Mexannuyeckue KoJieOaHUs U BOJHBI
bu6mmoreka IJOK
21 Mexamirecrae konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
2.2 M .3 8 1 3
CXAHHACCKAC BOIERL IBYK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pazpgen 3. DiieKTpOMATrHMTHOE MOJI€ U 3JIeKTPOMATHUTHbIE BOJIHbI
DNEeKTPOMAarHUTHOE TT0JIE U bubmmoreka [JOK
3.1 6 2
3JIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6
Pazpnen 4. CBeroBble sIBJICHUSA
4.1 3aKOHBI PacpoOCTpPaHEHUS CBETa 6 2 bubmmorexa LIOK
' Pactipoctp https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bI ¥ ONTHYECKUE TPUOOPHI 6 3 bubmmoreka LJOK



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

bubmnoreka [IOK

4, P 2
3 a3JI0XKEHHE OEJI0ro CBETa B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 5. KBanToBble siBjieHUs
bubaunoreka [IOK
A " 4 1
5 CIIyCKaHUE U TOTJIOIICHNE CBETa AaTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHre aTOMHOrO sipa 6 1 bubmmorexa LIOK
. T HU TOMHOTI'O 4
p P https://m.edsoo.ru/7f41a4a6
bub6mmoreka IJOK
5.3 A 7 1
JIEPHBIE PEAKIMH https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3naen 6. [IoBTOPUTEIHHO-00001IAI0IIN I MOTYJIb
[ToBTOpeHME M 0000IIEHHE CONEPIKAHMUS bubnuoreka I[JOK
6.1 9 2
Kypca (usukm 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 9
OBHIEE KOJIMYECTBO YACOB 10O I[TPOTPAMME 102 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
https://m.edsoo.ru/7f41a4a6

MNOYPOUYHOE INVTAHUPOBAHMUE

7 KJIIACC
N KoauuecTBo yacos i JyekTpoHHbIEe U POBLIE
® ara
Tema ypoka Kontpouasnbie | IIpakTnueckue o0pa3zoBaTe/bHbIE
n/n Bcero H3y4eHH s
padoThbI padoThbI pecypcbl
1 ®duznka — Hayka o npupoae. SBneHus 1
npupoasl. PuU3nUeCcKue BICHUA
) MexaHUYecKHe, TEIIOBbIC, JICKTPUICCKUE, 1
MAarduTHBIEC, CBETOBBIC, 3BYKOBBIC ABJICHUA
3 @u3nyecKre BEITUYNHBI U UX U3MEPEHUE 1
Ypok-uccnenoBanue "M3mepenue
4 TEMIIEPATYPBI IIPU ITOMOIIH KHJIKOCTHOTO 1 1
TEPMOMETpa U AaTINKa TeMITepaTypsl”
Kak ¢usnka u [pyrue ecrecTBEHHBIC HAYKH
5 HU3y4aroT mpupoay. EcTrecTBeHHOHAYIHBIH 1 bubmoreka [IOK
Mero mo3Hauus. Omnrcanue GU3NIECKUX https://m.edsoo.ru/ff09f72a
SIBJICHHM C TOMOUIBIO MOAEN e
Ypok-uccnenosanue "IIpoBepka rUIIOTE3HI:
5 JALHOCTD MOJIETa MAapuKa, MyINIeHHOTO 1 1
TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIbIIe
BBICOTA TTycKa"
Crpoenue BemecTBa. OMNbITHI
7 ’ 1 Bubnuorexa [IOK
JIOKa3bIBAIOIIINE JUCKPETHOE CTPOEHUE
P P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
3 i 1 bubmuoreka [JOK
BIOKEHUE YaCTHI] BEIIECTBA
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenopanue «OnbITHI MO 1 1

Ha6J'IIO,[[eHI/IIO TCIIJIOBOI'O0 paCINPCHUA



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

ra3oB»

10 ArperaTHble COCTOSIHMSI BEILIECTBA
B3anMocBs3b Mex 1y CBOMCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX aTOMHOMOJIEKYJIIPHBIM brbmmorexa LOK
https://m.edsoo.ru/ff0a0378
crpoerneM. OcoOOEHHOCTH arperaTHbIX
COCTOSTHUM BOJIbI
12 Mexannueckoe aBrxeHne. PaBHomepHoe bubnuorexa [JOK
Y HEPAaBHOMEPHOE JIBUJKCHHE https://m.edsoo.ru/ff0a05c6
bu6moreka [IOK
13 CKopoCT®. EAiHILb! CKOpoCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABUKEHUS bubamorexa [IOK
https://m.edsoo.ru/ff0a0ae4
Nueprys. 3akoH HHEPITUH.
15 BSaPII)MO,HefICTBPIe TCJ‘IpKaK MIpUYUHA bubmorexa LOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUsI CKOPOCTH JIBIKEHUS Tell
16 IInoTHOCTH BemecTBa. Pacuetr Maccel u bubmuorexa [JOK
o0beMa Telia 1o €ro TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTH TBEPAOTO TeJay
18 Pemenne 3agau o treme "I1moTHOCTD bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucTUKa
19 B3auMo/ieicTBus Ten. Cuma ynpyrocTH.
3akoH ['yka
JIaGopatopHas pabota «/3yuenue
20 3aBHCHUMOCTH pacTsbKeHus (aedopmariim)

NPYXUHBI OT HpHJ’IO)KGHHOfI CHUJIBI»



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

21

SIBnenune Tarorenus. Cuia TSHKECTH

CBs13p MEXly CUJION TSKECTH U Maccoi

bubmmorexa [{OK

22 fena. Bec TGJIa."PGHIGHI/Ie 3a]1a4 1Mo TeMe httos://m.edsoo.ru/ff0a1778
Cuna TspKecTu

23 Cuiia TsHKeCTH Ha JAPYrux IUlaHeTax. bubnuorexa [JOK
Pu3nYecKue XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502

bubmmoreka [{OK

24 Hsmepertne cit. JitavoMeTp https://m.edsoo.ru/ff0al8cc

bubmmoreka [{OK

25 Bec rera. Hepecomocts https://m.edsoo.ru/ff0a1778

26 CroxxeHue AByX CHJI, HAMPABJIEHHBIX MO bubmuorexa [JOK
OJIHOU ITpsIMOM. PaBHOZEMCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3agad mo reme
"PaBHOaeiicTBYyIOIIAsA Crt"

28 TpeHue CKOJIbKEHUS U TPEHUE TOKOSI. bubnuoreka [JOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3y4yeHue

29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS bubnuoreka [JOK
OT CHUJIBI JIaBJICHUA U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPHUKACAIOIIUXCS TOBEPXHOCTEM»

30 Pemenue 3a1ay Ha onpeeneHue
PaBHOJICHCTBYIOLIEH CUIIbI
Pemenue 3amau o Temam: «Bec Tenay,

31 «I"paduyeckoe n300paskeHUE CHI», bubmmorexa [IOK

. https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIGHCTBYIOIIAS CHIDY
KonTtponsHas paborta o Temam:
32 «MexaHHuUeCKOe JBIKEeHUEe», «Macca,

IIIIOTHOCTB), «Bec TCIa», ((Fpa(bI/I‘IeCKOC
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n3o0paxeHue cumy, «CHuibn

33 Hasnenue. CriocoObl YMEHBIIICHUS U bubnmoreka [JOK
YBEJIIMYEHHUSI TaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS bubnuorexa [JOK
ra3a ot o0bEma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBneHus TBEPIBIMU TEIAMH, bubnnorexa [JOK
SKUIKOCTSIMH M razamMu. 3axoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mo teme «Jlapnenue B bu6moreka [IOK
JKHIKOCTH U rase. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
bu6moreka [IOK
38 Coobuwatonuecs cocyzt https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpecc Bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [lopuiHeBoit )KUAKOCTHBIN
Hacoc
Atmocdepa 3emun. [IpuanHb
CYIIIECTBOBAHUS BO3IYIIHONW 000JOYKH bubnuoreka [JOK
41
3emut. 3aBUCUMOCTh aTMOC(HEpPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl yDOBHEM MOPS
bubmuoreka [JOK
42 Bec Bo3nyxa. ATMocdepHoe naBieHue httos://m.edsoo.ru/ff0a2bsa
43 N3mepenune aTMochepHOTo aBICHUS. bubnunoreka [JOK
OmneitT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTB aTMOC(HEPHOTO JaBICHHUS bubnunoreka [JOK
OT BBICOTBI HaJl ypPOBHEM MOpS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepouns. ATmocdepHoe bubnuoreka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
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AAaBJICHUC Ha Pa3JIMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3a1au o teme "ATmocdepHoe

46 "
JTaBJICHHUE
JlelicTBUE )KUJIKOCTH M Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO0. ApXHUMeN0Ba brbmmorexa LOK
https://m.edsoo.ru/ff0a3276
cuia
JlabopaTtopras pabora «OnpeneneHne
48 BLITaJII)KHBEIOIuepi/’I CUJIBI, )lel‘fcmy}omeﬁ bubmorexa HOK
https://m.edsoo.ru/ff0a33fc
Ha TeJI0, MMOTPYKEHHOE B KUJIKOCTHY
JlabopaTopHas paboTa 1mo Teme
49 «Hcciaenosanue 3aBUCHMOCTH Beca Telia bu6moreka [IOK
B BOJIe OT 00BbEMA OTPYKEHHOH B https://m.edsoo.ru/ff0a3514
JKHJIKOCTD YaCTH TeJa»
bu6mmoreka [IOK
>0 Hnasarne Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
51 "KoHctpynpoBaHue apeoMeTpa Win
KOHCTPYMPOBAHHE JIOJKHU U OTIPEICIICHHE
€€ rpy3onoabEMHOCTH"
Pemenne 3agau mo temam: «IlnaBanue
52 cynoB. Bo3ayxomnaBanuey, «JlaBienue bubmmorera [JOK
B https://m.edsoo.ru/ff0a3654
TBEP/IbIX TEJ, )KUJIKOCTEH U Ta30B»
bubmuoreka [JOK
>3 Mexanurieckas pabota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
>4 MorocTe. EQMHHIE MOIHOCTR https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenosanue "Pacuér MoHocTH,

pa3BUBacMON IIpH MOABEME 1O JECTHULE"



https://m.edsoo.ru/ff0a2fc4
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IIpocTeie Mexanu3mel. Peryar.

56
PaBHOBECHE cuil Ha peruare
KonTtposnsHas paboTa o teme
57 «/laBneHue TBEpABIX TEN, KUIKOCTEH U
ra3oBy» / Bcepoccuiickas mpoBepodHast
pabora
Peseprubiit ypok. PaboTta ¢ Tekctamu no
58 Teme «/laBneHue TBEPABIX TEN, bubnuorexa [JOK
XKUAKOCTEN U razoBy» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
MpoBepoyHasi paboTa
Prruaru B Texuuke, ObITY U IPUPO/IE.
59 JlaboparopHas padota «lccrnenoBanue 0.5 bubmorexa [IOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUH PAaBHOBECHS phlUara
60 Pemenne 3agau 1mo Teme «Y clIoBHUS bubmuorexa [JOK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
KoaddumumenT mosesnoro aecTpust
MexaHusma. Jlaboparopnas pabota
61 . 0.5
«3mepenue KII/] nakinoHHOM
IIJIOCKOCTH
62 Pemenue 3agau o reme "Pabora, bubnuoreka [JOK
moitHocTs, KITI" https://m.edsoo.ru/ff0a4c48
63 Mexanunueckas sHeprus. Kunetnyeckas bubnunoreka [JOK
Y MOTEHIMAIbHAs DHEPTUSI https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKOI bubnunoreka [JOK
SHEPIUu https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT I10 TEME
65 "DKCIIEpUMEHTAIBHOE OTIPEAETICHUE 1

U3MEHEHHUS KHHETHUYECKOMN U



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
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IIOTEHLMAJILHOM SHEPTUU IIPU
CKAaTbIBAHHU TCJIA I10 H&KJIOHHOIZ
IUIOCKOCTH"

KonTtponsHas padora o Teme «Pabora u

66 1
MOIIIHOCTb. DHEPIHUs»

67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1 bubnuorexa [JOK
teme "MexaHuueckoe BukeHue" https://m.edsoo.ru/ff0adee6
PeseprubIit ypok. PaboTta ¢ Tekctamu no

68 ; 1
teme "Pabota. MouHocTh. DHeprus

OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOMCTB TBEPIOTO,
4 AKUAKOTO U ra3000pa3HOT0 COCTOSTHUMA 1
BEILIECTBA HA OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KHUHETHYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdubie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe pacIMpeHHue U CKATUE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphI CO
8 CKOPOCTBIO TETIOBOTO IBUKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
HU3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bu6mmoreka [JOK



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

Ypok-koHpepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

1 BEILIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bub6mmorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OaaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnas pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U TOpsTYeil BOIBI"
Pacuer konuyecTBa TEIIOTHL,

15 HEO0O0XOMMOTO JJII HarpeBaHus Teja
Y BBIJIESIEMOTO UM IIPU OXJIAXKICHUU

16 JlaGopaTtopHnas padorta "Onpenenenue bubnuoreka [IOK
yAEIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX Te. Y JAebHas bubmnorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

19 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y genpHas TemioTa bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6412
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mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXxa"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBl pabOTHI TETIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHUS

25

KII/I TermmoBoro aBuratens.
TennoBbie qBUTATENH U 3aIUTA
OKpYKarolle cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BemecTra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padoTa o treme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusainus Tein. J[Ba poga
AIEKTPUUECKUX 3apSAI0B

30

Ypok-ucciaenosanue "OnexkrTpusanus
TEJ UHIYKIHUEW U ITPU
CONIPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
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B3anmMoenicTBre 3apssKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOE TOJIE.
39 HanpsiskeHHOCTB 2JIEKTPUYECKOro bubnuorexa [JOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX TOJIEN
Hocutenu snextpuueckux 3apsiioB.
33 DOnemeHTapHbIi 3apsa. CTpoeHue
aToma
34 [TpoBOIHUKH U TUAIEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEHUs NEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
CBOWCTB 2JIEKTPUYECKUX 3apSAI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0
36 cymecTBoBaHus. VcToUHUKN bubmorexa IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeficTBUSI STIEKTPUIECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANIEKTPUYECKOTO TI0JISI Ha MMPOBOIHUKH 1
U TUDJIEKTPUKH"
39 DIEKTPUYECKUM TOK B METAILIAX, bubnunoreka [JOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas Ienb U e€ COCTaBHbIC
4acTu
Cuna Toka. JIabopatopHas paboTa
bu6mmoreka [JOK
41 "N3mepeHue U peryinpoBaHUE CHUJIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HAMPSKEHHE.
BonwsTmeTp. JIabopaTtopHas paboTa

bubmuoreka [JOK

42 "W3MepeHue U PEryIUPOBAHUE 05 https://m.edsoo.ru/ff0a9e14
HarnpspKeHus "

43 CormnpoTHuBiIeHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast pabota "3aBUCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JIMHBI, TUIOMAIN https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia”
3aBUCUMOCTD CHJIBI TOKA OT

45 HarnpsbkeHnd. 3akoH Oma Ju1d ydacTka bubamorexa [IOK

https://m.edsoo.ru/ff0aad4a

1enu
JlaGopaTtopnas pabota
"UccneqoBanue 3aBUCUMOCTU CHIIEI

46 TOKa, UYIIEro Yepe3 Pe3UcTop, OT 1 bubmorexa IOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarensHOE U MapaUIEIBLHOE
COEJIMHEHUS MPOBOIHUKOB
JlabopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
MOCJIEI0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBUJIa JUIsl CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akoHa OMa JuIst pa3IMuHOTO
AP https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTopHas pabdora "OnpezeneHue
52 a60TpI)1 " II:/IOHII-I:OCTI/I 3neKTquec1<0ro bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUYECKUE IS | MOTPEONTEITN
53 JIEKTPUYECKON SHEPTUHU B OBIT bubmiorexa HOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 [TocTostHHBIE MAarHHUTHI, KX
B3aMMO/ICHCTBHE
55 VYpok-uccnenoBanue "N3yuenne bubnuoreka [IOK
MOJIeH MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe mmojie. MarHuTHOE MoJIe
bu6moreka [IOK
56 3eMIIM U €ro 3HaueHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsibl.
bu6mmoreka [IOK
57 3apsKeHHbIE TeJa U UX
N . https://m.edsoo.ru/ff0abd2c
B3auMoAeicTBHS. [10CTOSHHBIN
3JIEKTPUYECKUN TOK"
KonTtponbHas padoTa o treme
"JIEKTPUUECKUE 3aPSIbI.
p P bu6mmoreka [JOK
58 3apsKEHHBIE TEJIa U UX

B3auMozencTBud. [IocTOSTHHBIN
anekTpuyeckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8
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poBepoYHas pabora

59

PesepBHeiit ypok. Paborta ¢ Tekcramu
o Teme "llocrosiHHbII
anekTpuyeckuii Tok" / Beepoccuiickas
poBepoYHasi pabora

bub6mmorexa [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
IT0JIC KaTyIIKH1 C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHue 1eKTPOMarHuToB B
texauke. JlabopaTtopHas pabora
"N3yueHne neiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpPOMCTBaxX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHctpynpoBaHue 1 U3y4eHUE
paboTHI AMeKTpoaBUTaTES"

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

63

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON UHIYKIIUH.
IIpaBuno Jlenna

64

DnextporeHepatop. Crocoobl
MOJIy4€HUS DIIEKTPUUECKOM SHEPTUH.
DIEeKTPOCTAaHIIUU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOJBHOM paboTe
10 TeMe "DNEKTPUUECKUE U



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

MAarHUTHBIE ABJICHUS"

KonTtposnsHas paboTa o teme

66 "DJIEKTPUUECKUE U MATHUTHBIE 1 bubmaorexa [IOK
p" https://m.edsoo.ru/ff0acb14

SIBJICHUSA

67 PesepBHblit ypok. Pabota ¢ Tekcramu 1 bubnuorexa [JOK
o teMe "TermioBrlie sBieHUS" https://m.edsoo.ru/ff0accse

68 PesepBHbiit ypok. Pabota ¢ Tekctamu 1
o TeMe "MarauTHsie ABiIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

[TPOI'PAMME



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ :)Igg)al;?)l;:::enbﬂme
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmmoreka [{OK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBHKEHNE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctr
JlaboparopHnas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"

8 CBoOoHOoe nagenue Tei. OMmbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HepI/IOI[ " 4acToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 IIepseiit 3akoH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agaq mo teme «Criia
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [IOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnmuoreka [JOK
18 Cuna Tpettis https:// m.edsoc%.I ru/ff0af738
19 Pemenne 3agay mo teme «Cuia bubnmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3agau no teMe "3aKOHEBI
21 Herorona. Cuna ynpyrocru. Cuna Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
29 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

najacHus

VYpoxk-koHpepenuus "JIBkeHne el

23 BOKPYT TPaBUTALIMOHHOTO I[EHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3agau mo reme "Cuna
24 TSOKECTU U 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMu4eckast CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHOM TOUKH.
AOGCOoTFOTHO TBEPI0E TEIIO.
26 PaBsHOBecue TBEpIOTO TENA C bubmmorexa [TOK
N P https://m.edsoo.ru/ff0afe36
3aKpETUIEHHON OChIO BPAIIICHHUS.
MowmeHnT cunsl. LlenTp TsixecTu
PaBHOBeCcue MaTepuaIbHON TOYKH.
AOGCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpAOTO TENa C
3aKpEeIIEHHOW OChIO BpalllEHUsI.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemenne 3agau o reme "MoMeHT bubnmuoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOM paboTe MO
" bubnnoreka [JOK
29 TeMe "MexaHN4eCKOe IBUKEHUE.
N " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTponsHas pabota o Teme
| bu6mmoreka [JOK
30 MexaHnudeckoe JBUKEHUE.
. " https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
31 Nmnynsc Tena. Ummynse cuisl. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amaq mo reme "3akou

bubmmoreka [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnuorexa [JOK
34 Mexanuveckasi paboTa U MOIITHOCTh httos://m.e dSO(])_.Iru /f0b0aS4
35 PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [{OK
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpenenecHue
36 paboThI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHUU TeJIa 10
TOPU30HTAIBHOM MOBEPXHOCTU»
37 CBs13b HEPrUU U pabOTHI.
[TorenumanpHas S3HEPTUS
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHHUKe
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHCHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoueOaHus. bubnunoreka [JOK
Breinyxkaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U IpyKUHHBII

MasATHUKH



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpoxk-uccnenopanue «3aBUCUMOCTb
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacChL Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruyu npu
MeEXaHNYECKNX KOJIEOaHUIX

46

Jlaboparopuas pabota «Onpenernenue
4acTOTHI U IEpUOAA KoJieOaHu
MPYKUHHOTO MasSTHHKA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCUMOCTH ITepHOo/1a KoJIeOaHuit
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl TPy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoonbpHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOJHEI"

50

3Byk. PactipocTpaHeHue v 0TpakeHue
3ByKa

51

Ypok-uccnenopanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepeHmus "YnpTpa3ByKk u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

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

54

IloaroroBka k KOHTpOJ’IbHOﬁ pa60Te 18(0)

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHbI COXPaHEHHUSI.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtposneHas paboTa o teme

55 "3akoHbI cOXpaHeHus1. MexaHu4eckue
KoJieOaHUs U BOJIHBI"
56 DIEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepenuus "Llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb30BaHUE 3IE€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs COTOBO# cBs3H"
VYpok-uccnenoanue "N3yueHne
. bu6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneeHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMAarHUTHOM
BOJIHBI
DNeKTpOMarHuTHas pUpojia CBETa.
. bu6mmoreka [JOK
61 CkopocTth cBeTa. BomHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnnHeitnoe
62 acIpOCTpPaHEHUE CBETA. 3aTMCHUS bubmmorexa [JOK
pacHpocTp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpakKeHUs CBETa. 3epKaia.
63 Pemenue 3agau Ha IpUMeEHEHHE bubmnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 IIpenomnenue cBera. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO bubmorexa LHOK
https://m.edsoo.ru/ff0b3c5c
OTPaXCHHSI B ONITHYECKUX CBETOBOAX
JlaboparopHas padota "HMccrnenoanue
66 3aBUCHUMOCTH yIJia MPETOMIICHUS
CBETOBOTO JIy4ya OT YIJIa MMaJIeHus Ha
rpanuue "Bo3yXx-cTexsio""
VYpoxk-koupepennus "VcnonpzoBanue
67 MTOJTHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bu6moreka [IOK
68 Jlun3el. OnTHYecKast Crjia JIMH3BI httos://m.edsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHUH B TMH3AX httos://m.edsoo.ru/ffobA4da
JlaGopaTtopHas padora "Omnpeneneaue
70 (prKyEHorE paCETOSIHI/IH " oI;[TI/IquKoﬁ bubmorexa OK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI"
71 Ypok-koHpepenius "OnTuyeckue bubnuoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue Bu6mmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanuts 3peHue"
Pa3noxxenue 6enoro cBeTa B CIEKT).
74 OnbiTel HhtoTOHA. CrioxkeHnne bubmuoreka [JOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlaboparopHas pabota "OnbITEI 11O
Pa30KEeHUI0 OEJI0T0 CBEeTa B CIEKTP U

bu6mmoreka [{OK

75 ocC 10 LIBETA MPEIMETO
BOCTIPIDITHIO HBCTa HPE/METOB TpH HX https://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bwtbTph"
Ypok-npaktukym "BosHOBbIE
76 CBOWCTBaA CBETa: TUCTICPCHS,
uHTepdepeHus u nuppaxaus'
77 Omnbitel Pesepdopna u mianerapHast bubnuorexa [JOK
MO/JIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u MoTJIOMEeHHEe CBETa
. bubmuorexa [JOK
79 aromoMm. KBanThl. JInHeituaTeie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpoxk-nipaktukym "HabGmonenne bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BHJIBI bubmorexa OK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenne atomHoro sapa. Hykimonnas bubnuoreka [JOK
MOJENb https://m.edsoo.ru/ff0cl8ac
83 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N3oTormbl https://m.edsoo.ru/ff0clal4
84 Pemenne 3a1au o teme: bubnuoreka [JOK
"PagnoakTuBHbBIE NpeBpalieHus" https://m.edsoo.ru/ff0clb4a
85 [lepnon nomypacnana
Ypoxk-koHdepenius "PaguoakTuBHbIC
P eperiu 8 bubnmuoreka [JOK
86 U3JIy4eHUs B IPUPOJIE, MEIULIUHE,

TeXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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87

SnepHbie peakuu. 3aKOHBI
COXPAaHEHHUS 3apsJ0BOI0 U MacCOBOIO
quce

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUu

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau no reme "AnepHeie
peakuun"

90

Peakium cuHTE3a M JETICHUS SEP.
Wcrounuku sHeprun ConHua u 3BE311

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
paaOaKTUBHBIX U3IYYEHUI Ha )KUBbIC
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe "DIEeKTPOMAarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KounTponbnas pabora o teme
"DeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanToBsbIe siBIeHUS"

94

[ToBTOpEHME, 0OOOIICHNE.
JlaGopatopHbie pabOTHI IO KypCy
"BzaumonaeiictBue ten"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M Ka4eCTBEHHBIX 33]1a4 110
teme "TemnoBble mpouecco”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmenue. Pemenne

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX M KaYECTBEHHBIX 3aa4 10
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK
97 paCyYETHBIX U KQUECTBEHHBIX 3a/1a4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpenue, oboOIICHNE.
98 JIaboparopHbIe pabOTHI IO KypC 1 1 bubmmorera [JOK
" P " Y https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubnmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Pabora ¢
100 texctamu 1o teme "Konebanusa u 1 bubmmorexa [OK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcTamu 1o TeMe "CBeToBbIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJICHHUS
[ToBTOpenue, o6o6menue. Paborta ¢
102 TekctaMu 1o TeMe "KBantoBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTth ABJICHUSA II0 ONHMCAHWUIO HMX XAapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JaHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpYKaIOIlleM MHUpEe, B TOM uucie (U3NYeCKue SIBICHUS B MPUPOJIE,
MIPH 3TOM TEPEBOAUTH MPAKTUYECKYIO 33a7ady B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3HUECCKUX SIBJICHUI

1.4

ONKCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (PUIUYECKHE SBICHUS,
UCHONB3ys (DUM3MYECKHE BEIWYHUHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaThb (DU3UYECKUH CMBICI HCMOJb3YEMbIX BEIMYMH, HUX
0003HaYeHUS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTHUMH
BEJIMYMHAMHU, CTPOUTH  TIpadUKH  HM3YyYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIIGCKI/IG SIBJICHUSI W IIPOLCCCHI,
HCIIOJIb3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
4yhclie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3NUYECKUX SBICHUH, PU3HMUECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

peuiarb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIb3Yyd 3aKOHBI U




(hopmyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIM3a
yCIIOBUSL 3a7auyd  3alUCBhIBATh KPAaTKOE YCJIOBHE, TOJCTABISTH
¢u3nvecKkre BETUYUHBI B (JOPMYIIBI M IPOBOAUTH PACUETHI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHUA 3a1a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOIIU
(i)mnqecxnx METOOAOB, B OIHCaHHUM HCCICIOBAHUA BbIACIATH
IpOBEpsieMOE  MPEANOoJOXKEeHHue  (TUIoTe3y),  pa3iuyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI PE3yIbTaT, HAXOIUTH OIIMOKU B

XOJE€ OIlbITa, A€JaThb BBIBOJBI 110 €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UUECKUX SBICHUU WIH
¢bu3udyeckux  CBOMCTB  Teln:  (GOpPMYJIHpPOBATH  MPOBEpsieMbIe
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000pyI0BaHus, 3alMChIBATh X0/ ONbITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATh NpPSIMbIE U3MEPEHMsI C MCIOJIb30BAaHUEM aHaJOrOBBIX U
1M (POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS NPUOOPOB € yYETOM

3a/TaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUN

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JIPYrod C WCIOJIb30BAHUEM TIPSIMBIX HW3MEPECHHM,
y4acTBOBaTh B IUTAHMPOBAHMHM YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CICAYsl MPEUIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYMH B BUJIC MTPEAJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIbI

I10 pE3yJIbTaTaM HMCCICI0BAHHUA

1.12

IMPOBOANTL KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHMH, CJICAYA
npez[nox(eHHoﬁ HUHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaTh MPUHIUIIBI JeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb MPUHIUAIIbLI JIENCTBUSA HU3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBIO HX OIIMCaHUA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOAUTH TPUMEpHl (HAXOAUTH HMHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCHOJIB30BaHUs (PU3HMUECKUX 3HAHUI B MOBCETHEBHOMN
KU3HH Juis  oOecrieueHuss O€30MacHOCTH Tpu  oOpaiieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAaHEHHUS 3[J0POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/ICHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManmu B ceTu VHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIJICNATh MHGPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHCHUH y4eOHBIX 3a/laHAN
HayYHOTIOMYJSPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEpXKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus NHGOPMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb CcOOCTBEHHDBIE KpaTKUC MMHUCbMCHHBIC U YCTHBIC COO6H.[€HI/I${
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHpOpMAIMU (U3HIECKOTO
COJIep’KaHus, B TOM 4YHCIe MyOJIMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbraTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BAaTh HW3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(1)I/ISI/IKI/I, COIMPOBOXKIAaTh BBICTYIIJICHUEC Hpe3eHTaHHeI>i

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
00s3aHHOCTH B rpymnie€ B COOTBETCTBUU C IMMOCTABJICHHBIMHA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IlJIaHa Z[GP'ICTBHI;'I, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBIH BKJIaad B  JCATCIBHOCTb TI'PYIIIBI, BBICTPAaWBAaTh
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh INNOHATHA

1.2

pas3iiniaTth ABJICHUSA IO OMNMCAHWUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)1/131/1‘-1601(06 SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YyYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKaloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
IIPY 3TOM TE€PEBOAMTH MPAKTHUECKYIO 33/1a4y B Y4eOHYIO, BBIACIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

ONHCBHIBATh W3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBJICHUS,
UCTIONB3YS  (U3UYECKUE BEJIWYHMHBI, TPH ONHCAHUM TPABHIEHO
TpPakTOBaTb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUS U €UHUIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEIMYMHAMM,  CTPOUTh TIpapUKd  U3YYEHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BEIIMYUH

1.5

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBJICHHUS M TPOIECCHI,
HCMOJIb3ysl HW3YYEHHBIE 3aKOHBI, IMPH 3TOM JaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

O0OBICHATH (PU3NUYECKUE TMPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTHYECKHMX INaroB ¢ momMombio 1 — 2 HM3ydeHHBIX CBOMCTBa

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3dKOHAa HUJIKM 3aKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBs3BIBAIOIINEC (bPISI/I‘IeCKI/IC BCJIIMYHHBI: HA OCHOBEC aHaJlu3a
YCIOBHA 3ala4M 3allMChIBATh KPATKOC YCJIIOBHUE, BhIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJavu, BBI6I/IpaTB 3aKOHBI H (bOpMy.]'IbI,
HCO6XOI[I/IMI>I€ IS eé peliCHus, IIPOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C H3BCCTHBIMU

JaHHBbIMH

1.8

paciIo3HaBaThb l'IpO6JICMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OIIMCAHUC UCCIICAOBAHUSA, BBIACIIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IPABUIIBHOCTb TOPAAKA

IMPOBEACHUA UCCIICAOBAaHNA, ACJIaTh BBIBOAbI

1.9

IOPOBOJUTH OIBITHI 1O HAOMIOAECHUIO (PU3MYECKUX SIBICHUHA WIIN
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMyIUpOBaTH  IpPOBEpsieMble

IpCaAIOJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 MMPEIJIOKCHHOT'O




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSAMbBIE WM3MEPEHUs C HCIOJIb30BAHUEM AHAJIOIOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJUTH  HCCJICIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBAaTh HCCIIEJOBAaHUE, COOMpPATh YCTAaHOBKY U BBINNOJIHSTH
U3MEpeHus, Cleays IpeajJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BUJE TaOMUIl U IrpauKoB,

ACJIaTh BBIBOABLI ITO PE3yjIbTaTaM HUCCICAOBaHMA

1.12

MPOBOJUTh  KOCBEHHbIE  U3MEpPEHUs  (U3NYECKHX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienyss TPEeNJOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30omacHOCTH mpu  paboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HA HUX ONUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bu3YecKrue 3aKOHOMEPHOCTH

1.15

pacimo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTAaBJIATH CXCMbI
OJICKTPHUYCCKUX ueneﬁ C IOCICOOBATCIbHBIM W IapalICIIbHBIM
COCAMHCHUEM 3JICMCHTOB, pasjm4dad YCJIOBHBEIC 0003HaYEHHUST

QJICMCHTOB 3JICKTPHYCCKUX Heneum

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAuTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU Juia  oOecrieueHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECCKOTO IMTOBEACHUS B Oprncanmeﬁ cpeae

1.17

OCYIICCTBJIATDH MMOUCK I/IH(I)OpMaI_II/II/I q)mnqecxoro COJCpKaHuA B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMEIOIIMXCS 3HAHUH H HYTeM CpaBHCHUA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATDH I/IH(I)OpMaI_II/IIO, KOTOpasa

ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HCI(OCTOBepHOI\/'I

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJlaHu HAay4YHO-




MOMYJSIPHYIO JIUTEpaTypy (pU3MYecKoro coaepkaHus, CIPAaBOYHBIE
Marepuanbl, pecypcbl cetu  VHTEepHeT; BiIaaeTb NOpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHusi WHGOPMAIIUKA U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000mas wHGOpPMAIMIO W3 HECKOJIBKAX HCTOYHUKOB (PU3UICCKOTO
COJIEp’KaHUs, B TOM YHUCJIE IyOJIWYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIEIOBATENIbCKOM JIEATENbHOCTH, IPU 3ITOM
rPAaMOTHO HCIIOJB30BAaTh WM3YYEHHBIM MOHATUHHBIN anmapar Kypca

(hU3KKHN, COIPOBOXK/IaTh BBICTYIJIEHUE MpE3eHTaluei

1.20

MPU BBHITIOJIHEHUH YY€OHBIX MPOEKTOB M UCCIEAOBaHUN (DU3MUIECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B I'pYIIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEIUTh 3a BBINOJIHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICATCIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISIE  TOTOBHOCTh

paspeniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUSA

1.2

pas3iinyaTtb ABJCHHA 110 OIMHMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IPOABJIICHUC HN3YUCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUN B
OKpyxKaromieM MHUpPEC, B TOM YUCIIC (1)1/1314%010/16 SABJICHUA B IIPpUPOIC,
IIpu 3TOM MEPCBOAUTH NPAKTUYCCKYIO 3a/1a4y B y‘le6HYIO, BBIACIIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHK) PU3NUECKUX SIBICHUI

1.4

ONHNCBIBATL H3YUCHHBIC CBOMCTBA T€l H (I)I/BI/I‘IGCKI/IG SABJICHHA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIMYNHBI, IIpU OIMCAHUU TIPAaBUIIBHO
TPAKTOBATb (I)I/IBI/ILIGCKI/II\/’I CMBICIJI HCIOJIb3yEMbIX BCJIIMYHH,
0003HAUCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHH, HAXOAUTH (bOpMyHBI,

CBSI3bIBAIOIIME JAaHHYIO  (PU3MUYECKyl0 BEIMYMHY C JPYTUMHU




BEeJIMYMHAMH, CTPOUTH TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(hu3HUECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBIICHUS W TIPOIIECCHI,
WCIIOJIb3yd W3YYEHHBIE 3aKOHBI, IPU OBTOM JIaBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTHYCCKOE

BBIPA)KCHUE

1.6

OOBSICHATH (PM3MYECKHE MPOIECCHl U CBOICTBA TEN, B TOM YHCJIE U B
KOHTEKCT€ CHUTyallMii TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX WIaroB C IMOMOIIBI 2 — 3 W3y4YEHHBIX CBOICTBA

(u3nuecKux sBICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacd€THbIe 3amadd (omuparonmecss Ha cucteMy u3 2 — 3
ypaBHEHUH), WCIOJB3yd 3aKOHBI H  (OPMYJNBI, CBS3BIBAIOIINE
(¢u3nueckue BeNWYMHBI: Ha OCHOBE AaHalIM3a YCIOBUSA 3aJauu
3alUCHIBATh KPATKOE YCIIOBHE, BBISIBIATH HEIOCTAIONIUE  WIIH
M30BITOYHBIC JIAHHBIE, BEIOMPATH 3aKOHBI U (POPMYJIIBI, HEOOXOANUMBIE
JUIA pellieHusi, MPOBOJUTH PAcu€Thl M OIEHHBATh PEATUCTHUYHOCTD

MOJIy4E€HHOTO 3HAYeHUSI (PU3NUECKON BETHUUHHBI

1.8

pacrio3HaBaTth NpPOOJIEMBbI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(bu3MUecKuX METOJIOB, HCIOJB3Ys ONMCAHWE HCCIIEAOBaHMS, BBLACISTDH
poBepsieMOe  IMPEIOI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSIKA
NPOBEJICHUS HCCIIEAOBaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIHITOB

1.9

IMPOBOAWUTL OIIbITBI IIO Ha6J'IIOI[CHI/II-O (bHSI/I‘leCKI/IX SIBIICHUN WU
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJI: CaMOCTOSTEIIBHO CO6I/Ip8.TB YCTaHOBKY U3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIMCBIBATh XOJ OIIbITa U €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIbI

1.10

IPOBOJUTH IPH HEOOXOAUMOCTH CEPUI0 MPSIMBIX H3MEPEHU,
OTIpeNeNsisi CpeJHee 3HaueHHe HU3MepsieMoil BenuuuHbl (PoKycHOE
paccTosiHMe coOuparomei JMH3bl), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO pudopa)

1.11

IOPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
UCIIOJIb30BAHUEM IIPSAMBIX HW3MEPEHUN: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBAaTh pe3ysabTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBOJBI IMO PE3YJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJUTH  KOCBEHHBIE  W3MEpPeHHS  (U3MYECKUX  BEIMYUH:
IJIaHUPOBATh U3MEPEHUs], COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATh W3MEPEHHMs], Cleays IPEUIOKEHHON HWHCTPYKLHH,
BBIYMCIIITh 3HAYEHUE BEJIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHocTH mpu  pabore cC

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pasznuyaTh OCHOBHBIC MPHU3HAKU HM3YyUYEHHBIX (PU3MUECKHX MOJIEICH:
MarepuaigbHas TOYKa, abCOIIOTHO TBEPIOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, TUIAHETapHAas MOJIEbh aToOMa, HYKJIOHHAas

MOJECJIb aTOMHOI'O Aapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX ONMCAHUS, HCHOJb3YsS
3HaHMSI O CBOMcCTBax (PUM3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(u3nueckrue 3aKOHOMEPHOCTH

1.16

WCIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX IMPOLIECCOB MPH pPELICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TIIOCKOM

3epKajie U coobuparorieit 1mH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaXoAUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
XKU3HU Juig  oOecrieueHust 0Oe30macHOCTM Tpu  oOpalieHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOITHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILIECTBISATH MOUCK UH(POpMAIUU (PU3UUECKOTO COACPIKAHUS B CETU
Wurtepuer, camocrosiTenbHO  (OPMYIUpYs TMOUCKOBBIM  3ampoc,
HaXOJWTb TIYTH  OMNpPENENCHHUs  JIOCTOBEPHOCTH  MOJYyYEHHOU
uH(GOPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHMM M JOMOJIHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHMM Y4YeOHBIX 3aJaHUH  HAy4YHO-
HOMYJSPHYIO JINTEpaTypy (GHU3UYECKOTO COJIEp)KaHus, CIpPaBOYHbIE
Marepuansl, pecypchl cetu VHTepHeT; BuazeTe  NpuémMamu

KOHCIICKTUPOBAHUA TCKCTA, Hp606p3.30BaHI/ISI I/IH(i)OpMaI_[I/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B APYT'yIO

1.20

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIICHUs Ha
OCHOBE WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PU3NIECCKOTO
COJIepKaHus, MyOIMYHO TPEACTABIATH PE3yJAbTaThl MPOEKTHOW HITH
UCCIIEIOBATENIbCKOW ~ AEATENBHOCTH, HPH  3TOM  T'PaMOTHO
WCIIOJIb30BAaTh U3yYEHHBIN TOHATUNHBIN anmapaTr u3y4aeMoro pasiena
(GU3MKH W COMPOBOXKAATh BBICTYIUICHHWE IIPE3CHTAlEd € Y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUHM YYE€OHBIX MPOEKTOB U WCCIEAOBAHUHN (HU3HMUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMUy, CJIEIWTh 3a BBIIOJHEHHEM IUIaHA
JEUCTBUA W KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYMIBI, BBICTPANBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA

1.1

®usuka — Hayka O TIpupoje. SIBIE€HHS NTPUPOABL
®u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

OJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

®uznyeckue BenMuuHBL ~ M3MepeHuwe  (pu3nUecKUX
BenmuuuH.  Dusmyeckue  npubopsl.  IlorpemHocTs

n3MepeHnil. MexyHapoHas CUCTEMA €TMHUIL

1.3

EcTecTBeHHOHAyuHBIN METOJ] TO3HAHUS: HAOIOJEHUE,
MOCTAaHOBKA HAy4YHOTO BOIMPOCA, BBIJABMKEHHE THIOTE3,
OKCIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBSICHEHHE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue pabOTHI:

#H##Par###l3mMepenne pacCTOSHHM.
#i#Par###l3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tea.

#H##Par###OnpeneneHue pa3MepoB MabIX TEll.
###Par#t#l13smepenue  Temmnepatypsl IpU  [TOMOIIU

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par##CTrpoenne BellecTBa: aTOMBI U MOJICKYJIbI, UX
pasMepbl.  ONBITBI,  JOKa3bIBAIOIIME  JHCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### )/ Brokeane  dacturr  BemiectBa.  CBS3b
CKOPOCTH  JBWXKEHHS 4YacTUIl C  TeMIepaTypoM.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMmopelicTBue 4acTHUIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHC




H#HPar### ArperaTHple COCTOSIHUSL BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPIBIX (KPUCTAJUIMUECKUX) TEINl.

24 B3anMocBsa3p MeXIy CBONCTBAMM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX M HMX aTOMHO-MOJICKYJISIPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
#H##Par###0nenka nuaMeTpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHuEM (poTorpaduii).

2.6 #HHHPar#H##0nbITel 10 HAOMIOJEHWIO  TEMJIOBOTO

paciupeHus ra3os.
HHHPar#H#0ONbITEL 0 OOHAPYXKEHUIO JEHCTBUS  CUIT

MOJIEKYJIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBIDKCHHUE
###Par###CropocTh. Cpennsis CKOPOCTH npu
3.2 HEPaBHOMEPHOM JBIKEHWHU. Pacuér mytu W BpemeHU
JBUKCHUS
SlBnenne uHeprmu. 3akoH MHepuMH. B3anmoneiicTBue
3.3 Te1 KaK NMPUYMHA U3MEHEHUS! CKOPOCTU JBHXKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Tela
34 #H#Par### inotaocTe BemecTBa. CBs3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00bEMa BellecTBa
3.5 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS Tell
> Cuna ymnpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIBIO JUHAMOMETPA
T ##HPar#Ht#Bnenne taroteHus u cuna Tsokectd. Cuna
. TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 #HH#Par###CroxxeHue Ccuil, HANpaBiICHHBIX 10 OJHOM
. npsiMOH. PaBHOAEHCTBYIOIIAS CUIT
3.10 [IpakTuyeckue paboOTHI:




Onpenenenre CKOPOCTHM PaBHOMEPHOIO  JABMXKEHHUS
(apyka B JKUIOKOCTH, MOJEIHU  JIEKTPUYECKOIO
aBToMOOWIsE u Tak gjanee). OrmpenerneHue cpenHei
CKOpOCTH CKOJIBXEHHsI Opycka WIM IIapuKa II0
HAKJIOHHOM  ImIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnpIThI, JEMOHCTPUPYIOLIKE
3aBHCHUMOCTh pacTshKeHus (aedopMaryiv) Mpy>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITBI, JE€MOHCTPHUPYIOIINE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tejla U

XapakTepa COIMPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne sSBICHUSA B IpUupoac: NpUMEPbI IBHKCHHUSA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW NPHUPOJIE,
JICVCTBUE CHJTBI TPEHUS B TIPUPO/JIC i TEXHUKE
3.12 Texuuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUME TBEP/IBbIX TEJL XXUJKOCTEN 1 TA30B
41 Hasnenune TBEpAoro tenma. CrmocoObl YMEHBIICHHS H
' YBEITMYCHHS TaBJICHUS
42 JlaBiieHune raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
' TEeMITepaTyphl
13 [lepenaua naBiieHHs] TBEPIABIMHU TEIAMH, KUAKOCTIMHU H
' razamu. 3axkoH Ilackans. IITHeBMaTHdeckue MalIMHb
3aBUCUMOCTh  JIaBJICHHSI KHUAKOCTH OT  TJIyOWHBI.
4.4 ['mapocraTudeckuii mapagokc. CooOmiaronuecs cocypl.
['mapaBIuyecKue MEXaHU3MBI
AtMocdepa 3emnu u atmocdepHoe naBieHue. [IpuarHbI
45 CYIIECTBOBaHMs BO3IYIMIHOM 000j04yku 3emiu. OmnbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBJIICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
A6 N3mepenue armocdepHoro nasnenus. [Ipubopsr ams
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JlelictBue XKUIKOCTM M Tra3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBarmas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TOTrpyKEHHON B JKMIKOCTh YacTH Teja.
Omnpenenenre BBITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH HA
TENO, NOrpyk€éHHoe B  KHAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOUIEH CHJIbI, JAEHCTBYIOLICH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTHh  BBITAJIKUBAIOLIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKHAKOCTHU, OT 00BEMa
NOTPYKEHHOW B JKHMJIKOCTb YaCTH Tela U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa  Wiu
KOHCTPYHPOBAaHHE  JIOAKM M  OIpeaesneHune  eé

Irpy30I10AbEMHOCTH

4.10

dusnyeckue  SABJIEHUS B IPUPOJE: BIIASIHUE
aTMOC(hEepHOTO JAAaBJICHUS Ha )KUBOW OpPraHu3M, TJIaBaHUE

pBIO

411

TexHudeckre yCTPONCTBA: COOOMIAIOIIHUECS COCYIBI,
YCTPOMCTBO BOJOMPOBOJA, THUIPABIMYECKUNA TMpece,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckasi pabora
5.2 MexaHn4deckass MOIIHOCTD
£ 3 [TpocThie  MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs
' IJIOCKOCTh. [IpaBHiIo paBHOBECHS phlyara
5.4 [IpumMeHeHue TpaBUiIa paBHOBECHSI pblyara K 0JIOKY
«3onoroe  mpaBwio»  MexXaHuku.  KoadduiueHt
5.5 [10JIE3HOTO JEeACTBUS MEXaHH3MOB. ITpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanpHas 3HEPTUU TeNa, MOJHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnass mexaHudeckas SHEprusi. 3aKOH W3MEHEHUS H
' COXPaHEHUS MEXaHHUUECKON IHEPTHUU
59 [IpakTdeckue pabOTHI:




#H#Par###Onpenenenue pabOThl CUJIBI TPEHUS TIpU
PaBHOMEpPHOM JIBMOKCHMM Te€la 10 TOPU30HTAIBHOU
nosepxHoctu. HMcecnenosanue yciaoBUM  PaBHOBECHS
ppruara. M3mepenne KII/I HaKIOHHOW IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

dusnyeckre SBICHUSI B npupoac: pblHyaru B TCJIC

5.10
YeJI0BEKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOJBUKHBIN OJIOKH, HAKJIOHHAS! TIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemMble 1€MEHTHI COIEPKAHUS
pasjiena 3JieMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHMsSI BemecTBa. Macca u  pa3Mepsl
' MosieKyll.  OmbITBI, MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObscHEeHHEe CBOMCTB Ia3oB, KHUAKOCTEH U TBEPIBIX TET
0 6.3 HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKOMN
Teopuu
6.4 CMauuBaHue U KanUIsIPHbIC SIBJICHUS
6.5 TemoBoe pacmpeHue u cxartue
6.6 Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTBIO
. TEIJIOBOTO JABM)KEHHUS YaCTHII
67 Buytpennss sueprus. CriocoObl H3MEHEHHs BHYTpEHHEH
. SHEpIuH: TeIionepeaya U CoBepiieHrne padoTbl
6.8 Buner temnonepenayn: TEIIOMPOBOIHOCTh, KOHBEKITHS,




U3Iy4eHUE

KonnuectBo  TEmJIOTHI. VnenrHagd  TEIIOEMKOCTDH

6.9
BELIECTBA
TeriooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOTO OajaHca
511 [1naBnenue u oTBEpAECBaHNE KPUCTANIMYECKUX BEILIECTB.
. VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBanne u  KoHzaeHcauus. Vcmapenwue.
6.12 Kunenue. VYaenbHas  Temiora  mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEpATypbl KUIEHUS OT aTMOC(EpPHOTro
JTaBJICHUS
6.13 Bnaxxaocts Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurarenei  KIIJ
6.15 TEIUIOBOTO ABHUrareia. TeIUIoBblE IBUraTeNIM W 3aruTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHs U MPEBPAIleHUs] SHEPTUH B TEIJIOBBIX
6.16
nporeccax
[TpakTrueckue pabOTHI:
HHAPar###0nbITel 0 OOHAPYKEHHUIO JCHCTBUS CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
#HHAPar###0nbITel  TI0O  BBIPAIIMBAHUIO  KPUCTALIOB
MOBApEHHOM COJM UJIH caxapa.
#HHPar###OnbITE 10 HAOIIOAEHUIO  TEIJIOBOIO
517 pacuIupeHusl ra30B, )KUJIKOCTEH U TBEPIBIX Tell.

###Par#H#OnpeneneHue naBieHHUs] BO3[yXa B OallJIOHE
HITpUIIa.

HHHPar#H#ONbITEl, 1EMOHCTPUPYIOIINE 3aBUCHUMOCTH
JABJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHHUsS WU
OXJIAXKICHHUS.

#H#Par###1IpoBepka rUMoTe3bl JIMHEHHON 3aBUCUMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMeTpH‘{CCKOﬁ




TpyOKe OT TeMIepaTyphl.

#H#Par###Habmonenue HU3MEHEHUS BHYTpPEHHEU
DHEPrUM TeJia B pe3ybTare TeIuionepeaadyd U padoThI
BHCITHUX CHUIL

###HPar#t#llccnenoBanre SIBICHUS TEIUIOOOMEHA TIpU
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.
#H#Par####OnpeneneHue KOJIMYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJOW TMpPH TEIUIOOOMEHE C HarpeThiM
METATUICCKAM ITHITTHIPOM.

#H##Par###OnpeneneHme yIETBbHON  TEIJIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mmporecca HCIapeHus..
#HHHPar#H#OnpeneneHe  OTHOCUTENBHOM  BIaXXHOCTHU
BO3JIyXa.

#H##Par###OnpeneneHne yneabHON TETUIOTHI TUTABICHUS

JIBJA.

6.18

Ousnyeckue SBJICHHUS B MPUPOJAE: TMOBEPXHOCTHOE
HaTSDKEHME W KalWUISIPHbIE SBJIEHUS B MPUPOJE,
KpUCTaJUIB B TIpHpoje, uzinydenue CoiHila, 3aMep3aHue
BOZI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,

HNHECs, CHEra.

6.19

Texuuyeckne  ycTpoiicTBa:  KamWUIAPBL,  MPUMEPHI
UCIIOJIb30BAaHUSl KPHUCTAJUIOB, >KUIKOCTHBIA TEPMOMETD,
JaT4UK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpPBI, MCHUXPOMETp, MHapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCTO CIrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpusanus Teil. J[Ba poja dJIEKTpUUYECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHBIX Ten.  3akoH  KyioHa

7.2 (3aBUCHMOCTB CHJIbI B3aUMO/ICHCTBUS 3apsHKEHHBIX T OT
BEJIMUUHBI 3aPsJI0B M PACCTOSHUS MEX/Ty TeJIaMH)

73 Onexrpuueckoe noJie. Hanpssk€HHOCTD 3IEKTPUUECKOTO

I1OJIA. HpI/IHL[I/Il'I CYICPIIO3UTTHUN BJICKTPUUCCKUX noJjeun




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN

7.4 anekTpuueckuil 3apsan. Ctpoenue atoma. IlpoBonHuku u
JDIIEKTPUKU
7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
- DOneKTpuueckuii  TOK.  YCJIOBHUS  CYyLIECTBOBaHUS
' ANIEKTPUYECKOT0 TOKA. VICTOUHMKN OCTOSTHHOTO TOKA
HerictBus BIIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJIKOCTSIX M ra3ax
- Onekrpuueckas 1enb. Cuiga Toka. DJIEKTPUYECKOE
' HaTpsHKCHHE
29 ConpoTuBieHue MIPOBO/IHUKA. VY aensHOE
' COMPOTHBIIEHUE BEIIeCTBa
7.10 3akon OMa 1 ygacTka 1enu
[TocnenoBarenbHOE W MapajljieNIbHOE  COEAMHEHUE
7.11
IPOBOJAHHUKOB
PaGota w MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
213 DNeKTpUUecKue Henu M IMOTPEOUTENH HJIEKTPHUUECKOMN
' sHepruu B O0bITy. KopoTkoe 3ambikaHue
[Toctosinuple MarHuthl. B3ammoneicTBHE MOCTOSHHBIX
7.14
MarHuToOB
MaruutHoe mone. MarHuTHoe Tojie 3eMid U €ro
7.15
3HauUEHUE 7S )KU3HU Ha 3emie
2 16 OmnsiT Opcrena. MarHuTHOE MOJIE SJIEKTPUUECKOTO TOKA.
. [IpuMeHeHMe IeKTPOMarHuTOB B TEXHHUKE
JlelicTBue MarHUTHOTO TOJII HAa MPOBOJHHUK C TOKOM.
217 DneKkTpoBUTaTENb MMOCTOSHHOTO ToKa. Mcmosib3oBaHue
. JIEKTPOJBUTaTeNIel B TEXHMYECKHX YCTPOWCTBAaX M Ha
TpaHCHIOpTe
7.18 Oneiter  @apanes.  SBieHuMe  3IEKTPOMarHUTHOMN




uHaykiuu. IIpasuio Jlenna

DIIEKTPOTeHEPATOP. CnocoOsl MOJTy4EeHUS
7.19 ANEKTPUUYECKOMN SHEPIUU. DIIeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH

[IpakTnueckue pabOThI:

OnbITH TI0 HAOTIOACHHUIO ICKTPHU3AIUHN TEJ WHIYKIHCH

Y TIPHU COTPUKOCHOBEHUMU.

HccnenoBanvne OeHCTBUS DIIEKTPUYECKOTO TMOJS  Ha

MIPOBOJHHUKY M TUDIICKTPUKH.

COopka © TIpoBepKa pabOTHl DJIEKTPUUYECKOU IIeTH

ITOCTOSIHHOTO TOKA.

N3mepenne u peryimpoBaHue CHJIBI TOKA.

N3mepenne u peryimpoBaHUe HAMIPSHKCHHSL.

HccnemoBanue 3aBUCHMOCTH CHITBI TOKA, MTYIIETO Yepe3

PE3UCTOP, OT COMPOTHUBJICHHUS PE3UCTOPA W HAMPSHKCHHUS

Ha PE3UCTOPE.

OmnBITHI, JIEMOHCTPHUPYIOIITNE 3aBHCHMOCTD

AJIEKTPUYECKOTO COTPOTUBIICHUS TPOBOJHUKA OT €ro
7.20 JUTHHBI, TIIOIIAIN TIOTIEPEYHOTO CEYCHHS U MaTepHara.

IIpoBepka mpaBuiia CHOXKEHWsS HANPSOHKECHUH  IIpU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
ITpoBepka npaBuiia Uil CHIIBI TOKa IIPU NapalIeIbHOM
coeqUHEeHuu  pe3uctopoB.  Ompenenenue  pabOThI
JJIEKTPUYECKOTO  TOKAa, MIYLIEro 4Yepe3 PEe3UCTop.
OnpeneneHne  MOLIHOCTM — JIEKTPUYECKOTO  TOKA,
BbIIEISIEMON Ha pe3uctope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIYIIETO 4Ye€pe3 JaMIIOUYKy, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ Harpesarens. Mccnenosanue
MAarHuTHOTO B3aMMOJCHCTBUSA IOCTOSHHBIX MarHUTOB.
N3yueHne MarHuTHOTO MOJIS IOCTOSTHHBIX MArHUTOB IIPU
ux oOwvenuHeHMM M pasgeneHud. MccnenoBaHue
JEUCTBHUS MIEKTPUUECKOTO0 TOKA HA MArHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPHUPYIOIITUEC 3aBUCUMOCTb CHJIBI




B3aMMOJICVCTBUS KATYIIKH C TOKOM M MarHuTa OT CHUJIbI
TOKa M HAaNpaBJEHUs TOKAa B Karyuike. 3yueHue

I[ef/'ICTBI/ISI MAarovuTHOI0O I0Jis1 Ha MPOBOAHUK C TOKOM.

KoncrpynpoBanue u N3y4EeHUE paboThI
3JIEKTPOABUTATEIIS. H3mepenne KITA
JJIEKTPOIBUTATEILHOMN YCTaHOBKHU. OnbITh o

HCCICA0OBAaHHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOUU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHUS H HalpaBJICHUA

HHAYKIIMOHHOTO TOKa

7.21

Ousznveckue SBICHUS B TMPUPOJIE: DIICKTPUUECKHE
SABJICHUA B aTMOC(bepe, QJICKTPUYCCTBO KHBBIX
OpraHru3MOB, MarHUTHOE TOJIe 3eMITH, Apeld IMOFOCOB,
POJIb MarHuTHOI'O MOJIA JJId )KU3HU Ha 3eMJ'Ie, MOJIAPHOC

CHSIHUEC

1.22

TexHn4ecKknue yCTpPOMCTBA: 3JIEKTPOCKOIl, aAMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DJICKTPUYECKON DHEPIHUU,
IEKTPOOCBETUTENIbHBIE ~ IPUOOPBI,  HArpeBaTelbHbIE
AIEKTPOTPUOOPHI (IpuMepsr), ANEKTPUUECKHIE
IIPEIOXPAHUTEIHN, JIIEKTPOMArHUT, JJIEKTPOJBUTATEIb

IMOCTOAHHOTO TOKA, I'CHCPATOP MNOCTOAHHOI'O TOKA

9 KITIACC
Kon
Kox snemenra [IpoBepsieMble 371€MEHTHI COAEPIKAHUS
paszzaena
MEXAHUWYECKMUE ABJIEHUA
Mexanuueckoe JABMXKeHMe. MarepuanbHas TOYKa.
- Cucrema orcuéra
8 8.2 OTHOCHUTEIBHOCTD MEXaHNYECKOTO JIBHYKEHUS
8.3 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE
H#HH#Par###HepaBHOMEepHOE PSIMOJIMHEHHOE JBUKEHUE.
8.4 CpenHAss ©  MIHOBEHHass CKOpPOCTb Tejla  IIpU

HCPAaBHOMCPHOM ABUIKXCHUUN




Yckopenue. PaBHOyCKOpEHHOE IIPSAMOJIMHEVHOE

8.5
JIBUKCHHEC
8.6 ##HPar##CroboaH0e nagenue. OnbiTel ["ammes
###Par###PaBHoMepHOE JBWKEHHUE TI0 OKPY>KHOCTH.
8.7 [lepuox m uactota oOpamienus. JIuneitHas u yrioBas
ckopoctu. LleHTpocTpeMHuTeNbHOE YCKOPEHNE
8.8 [lepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HeloToHa
8.11 #HH#APar###] [pyuHIMIT CYTIEPIIO3UIINN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#HPar#H##Cuna TpeHus: cuila TPEHUS CKOJBKEHUS,
813 CHWJIa TPCHHSI TTOKOS, IPYTHE BHJIBI TPEHHS
#H##Par###Cuna  TSDKECTH W 3aKOH  BCEMHUPHOTO
8.14 TATOTCHHS. Y CKOPEHHE CBOOOIHOTO MaCHUS
8.15 JBwxenue  mianer  Bokpyr  Connpma.  IlepBas
' KocMuyeckasi ckopocTb. HeBecomMocTs U meperpy3ku
PaBHOBecue MaTepuanbHOU TOYKH. AOCOIOTHO TBEPIOE
8.16 oo
8.17 ###Par###PaBHoBecue TBEPIOTO Tela C 3aKpeIIEHHOMN
' OCbhI0 BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTu
8.18 Nmmynbe Tena. 3menenue ummyinbca. UMImynbc CHITb
8.19 3aK0H COXpaHEHUsS UMITYJIbCa
8.20 HHHPar###PeakTUBHOE IBIDKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTb
8.2 PaGora cun Tskectu, ympyroctu, TpeHus. CBs3b
. SHEPTUU U paboThI
[loTennmaneHass JHEprust Tena, MOAHATOTO  HaJ
8.23 MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHnmanpHas SHEPIrUs CKATON NPYKUHBI
###HPar#Ht#Kunernueckass ~ sHeprus.  Teopema o
825 KUHETUYECKOU SHEPTUHI
8.26 H#HPar#t#3akon coxpaHeHUs: MEXaHUYECKOW YHEPTUU




8.27

[IpakTuyeckue paboOTHI:

OrnpezenieHue CpelHe CKOPOCTH CKOJIbKEHHUs Opycka
WIM JIBUKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
Omnpenenenre yCKOpeHHUs Tenaa MpPU PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTU IyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBW)KEHUHU 0€3 HayalbHON CKOPOCTH.
[IpoBepka rumoTe3bl: €ciaud MNpUd PaBHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJbHOM CKOpPOCTHU IyTH OTHOCATCS
KaKk psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLINE
MIPOMEXKYTKH BPEMEHH OJTMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CHJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpManbHOro JamieHus. OmnpeneneHue
koo duimenta TpeHus CcKoImkeHus. OmnpeneneHne
KECTKOCTH TpyxKuHbl. Omnpenenenue padOTHl CHIIBI
TPEHUsT TIPU PABHOMEPHOM JIBIDKCHHHM Tela TI0
TOPU30HTAIBHON TMOBepxHOCTH. OmnpeneracHue padboThI
CWJIBI  YOpPYrocTH  MpuU  THOabEME  rpy3a  C
UCIIOJIb30BAHUEM  HEMOJBM)KHOTO M TMOJABHXKHOTO

OJIOKOB

8.28

duszndeckue SIBICHUS B mpupoac: MpUINBbBI U OTIMBEI,
JABMXKCHUC IIJIAHET ComHeuHoH CUCTEMBI, PCAKTHBHOC

JABVXXCHUE )KMBBIX OPraHu3MOB

8.29

Texandeckue YCTpOﬁCTBaI CIIMAOMCETD, JaTYnKHU

ITOJIOKCHHS, PaCCTOSAHHA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABHMIXKCHUC. OcHOBHEBIE XapaKTCPUCTUKHU

o1 KoJe0aHui: Iepro/1, 4acToTa, aMIIUTYAa
9.2 MareMaTHYeCKHi H MPY>KUHHBIN MAasITHHKH.
' [IpeBpatenue sHeprun Mpu KojaedaTeaTbHOM JBHKEHUN
0.3 3aryxaromue konebaHus. BelHyXIeHHbIE KoieOaHUS.
' Pe3onanc
Mexaandeckue BOJHBL CBOMCTBAa MEXaHUYECKHX BOJIH.
9.4 [IpogoneHble U momNepeyHble BOJHBL. J[MHA BONHBI U

CKOPOCTb €€ pacrpocTpaHeHUs.. MexaHu4ecKue BOJIHBI B




TBEPJIOM Telle, CEHCMUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u ynpTpasByk
[IpakTnueckue pabOThI:
OmnpeneneHue 4acToThl W TEpUojaa  KojeOaHWi
MaTEeMaTHIEeCKOTO MasTHHKA.
OmnpeneneHue 4acToTbl W TEpUoja  KojeOaHWi
NPY>KWHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCMMOCTH — TEpHOja  KoJeOaHHHA
' MOJIBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH  TEepHoja  KoJeOaHHA
NPYKHHHOTO MasTHHKa OT Maccel rpy3a. llpoBepka
HE3aBUCHUMOCTH nepuoia KOJIeOaHUH rpy3a,
MIOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyXuHBL. M3Mepenne yckopeHus CBOOOTHOTO TaIeHHS
dusndeckue SBJICHUS B TPUPOC: BOCIPHUSITHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPACCHHUE, CEHCMUYECKHUE BOJIHBI,
IyHaMH, 9XO
9.9 TexHuueckue yCTpPOMCTBA: 3XOJIOT, HCIOJIb30BaHUE

yIbTpa3ByKa B ObITY U TEXHUKE
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OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKT];)OMaFHI/ITHOG TI0JIC. BHGKTpOMaFHI/ITHI)Ie BOJIHBI.

104 CBoiicTBa JIEKTPOMAarHUTHBIX BOJH

10.2 [Ixaa 371€KTpOMarHUTHBHIX BOJIH

103 OnekTpoMarHuTHas Inpupoja cera. CKOpPOCTh CBeTa.

' BoustHOBEIE CBOliCTBa CBETa

[MpakTrueckue pabOTHI:

10.4 N3ydyenne CBOWCTB  DINEKTPOMArHUTHBIX BOJH C
MOMOIIIbI0O MOOMIIBHOTO TenedoHa
dusnyeckue SABIEHUS B Opupoje: OHOJOrMyYecKoe

10.5 JeicTBHE BUJMMOTO, yAbTPapHOIETOBOTO "
PEHTI€HOBCKOTO U3ITy4EeHUI

10.6 Texuuueckue yCTpoiicTBa: UCIOJIb30BAHUE

OJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOH CBS3HU
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CBETOBbBIE ABJIEHUA

111 JIyueBas monens cBera. MicTouHMKM CBETa
11.2 [IpssMosMHENHOE PacIPOCTPAHEHHUE CBETA
OTtpaxenue cBerta. [lnockoe 3epkano. 3akOH OTPAKEHUS
11.3
CBETa
114 [Ipenomnenne cBera. 3aKOH TMPEIOMIICHHS CBETA.
' [TomHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon yden B JIMH3E
116 OnTnueckast cuctema (oToamnmnapara, MUKpOCKONa U
' TEJIeCKOTIa
117 I'maz xak onTtudeckas cucrema. biaM3opykocTs u
' JAITbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CroxeHne CeKTpallbHBIX BETOB. [luctepcus cBeTa
[IpakTnueckue pabOTHI:
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
OTpaXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###l13yuenue  XapakTEPUCTHK  HM300pakeHUs
npeaMeTa B IUIOCKOM 3epKalie.
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
IPEIOMIICHUSI CBETOBOTO Jiydya OT yrjla MajeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
' ###Par### lonyuenne  M300paXEHUH C  MTOMOIIBIO
coOuparoiie JUH3BL
###Par#Ht#Onpenenenne (HOKYCHOTO pacCTOSHUSL U
OTNITUYECKOM CUITBI COOUPAIOIIEH TUH3BI.
#HAHPar#H#0OnbITel IO pa3ioxeHuio Oenoro ceera B
CIEKTD.
HHHPar###OnbITEl 110 BOCHPHUATHIO I[BETa MPEAMETOB
py UX HaOIO/IEHUH Yepe3 [IBETOBbIE (PMIIBTPhI
dusnueckue sBIeHUA B mpupoie: 3atMeHus CoiHua u
11.10 Jlynbl, 11BeTa TeJ, ONTHUYECKUE SIBIEHUS B aTtMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texuuueckue yCTpoOiiCcTBa: OUKH, MIEPUCKOII,




doToanmapar, ONTUIECKHE CBETOBOIBI
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KBAHTOBLGIE SABJIEHUA
121 OmnbiTel Pesepdopna u mutanerapHass MOAETb aroMa.
' Monens aroma bopa
129 Hcnyckanne u morsouieHue cBera aroMoM. KBaHTBI.
' JInnelyaTelie CIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHS
194 Crpoenue artomHOro snupa. HykimoHHas MoOJeNb
' aTOMHOTO siapa. M3oTomnsl
125 PannoaxTuBHble mpeBpamenus. llepuon mnomypacmana
' ATOMHBIX s7ep
126 SnepHble peaknuu. 3aKOHBI COXPAHEHMS 3apsA0BOrO U
' MaccOBOI'O YHUCEIl
12.7 DHeprust cBsI3U aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cuntesa u nenenus saep. Vctounuku sHepruu
' CoumHIia 1 386311
129 Snepnas sHepretuka. JleHcTBUE — paJMOAaKTHUBHBIX
' U3ITyYEHHUI Ha )KUBbIE OPTraHU3MBI
[IpakTrueckune paboOTHI:
Habmionenue CrjiomHelX YW JUHEHYATBIX CIIEKTPOB
12.10 U3ITy4YEHUS.
HccnenoBanue TpPeKOB: H3MEPEHHUE SHEPrUU YaCTUIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusam).
W3mepenue paaroakTuBHOTO (oHa
OusnyecKkue SBICHUS B MPUPOJE: ECTECTBEHHBIN
paZvOaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 paZMOaKTUBHOE W3JIy4YE€HUE MPHUPOAHBIX MHHEPAJIOB,
NEHCTBUE pPAaJMOAKTUBHBIX HW3Iy4eHU Ha OpraHu3M
YeJI0BEKa
1212 Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

HH)IHBPI,Z[yaJ'ILHLIﬁ HAO3HUMETP, KaMepa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MUDA;
chopMUPOBAHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJbI, O POJIM HKCHEPUMEHTa B
¢uszuke, o cucreMooOpasyroueil poiau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHUM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCHUHCKUX U 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
croco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUS BEIIECTBA, O (HM3UYECKON CYIIHOCTH SIBICHUIH TPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3yYCHHBIX (DH3UUECKUX SBICHUN
B OKpYXKAlOIIeM MHUpPEe, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alaapara M CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCLICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IC SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€I U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOIO TIIO3HAHHUS C YYETOM
coOnrofieHns mpaBuil 0€30MacHOTO Tpyaa: HaOmroneHue (PU3NYECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyTOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3aMHCHIBATH €r0 PE3YyNIbTaThl, (POPMYIUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUNH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0  YCTAaHOBKY [0 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIE PE3YIbTATHI C
Y4€TOM 3a/JaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOKHBIX  OKCIIEPUMEHTAIbHBIX  HCCIICIOBAHUM;
CaMOCTOSITEILHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIydeHHBbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIHUI] U
rpadMKOB, YYUTHIBATh MIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0OBaHUs

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojene
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOSHUS
ra3oB, JKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTb UX IS

00BbICHEHUS (PU3UIECKUX MTPOIIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3y4yEHHBIE CBOMCTBA (PU3NYECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHelie 3adaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3Ys 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIHME  (pU3HUECKHe
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (OPMYIIBI,
HEOOX0IUMBIC ISl €€ PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JaHHBIC,
IPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTH MOJYYECHHOTO
3HaueHUsl (pU3MYecKOl BETUYMHBI; YMEHUE OMpPENeNsiTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9Yn

YMmenue XapaKTepru30BaTb IMPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, " TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HGOGXOJII/IMLIG (1)I/IBI/ILIGCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (PU3HUYECKUX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH — NPHU
oOpamernn ¢ OBITOBBIMH ~ HpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHNMAaHUe
HEOOXOIMMOCTH TIPUMEHEHHSI JOCTIKCHHA (U3UKH W TEXHOJIOTUH

AJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALIUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHWBATh JOCTOBEPHOCTH
MOJy4eHHON uH(OpMalMd Ha OCHOBE WMEIOIIMXCS 3HAHUW |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTEpUaibl, PECYPChl CETU
WNurepuer; BnageHue 0a30BbIMM  HaBbIKAMHM  NpeoOpa3oBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE TpsIMONMHENHOE ABMKEHUE. 3aBUCUMOCTb KOOPJIMHATHI Tella OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSIMOJIMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJSi TMPOEKIHMH CKOPOCTH, MPOEKIUU
IepeMENIeHUs, MyTH, KOOPAMHATBI NIPU PABHOMEPHOM IPSMOJIMHENHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATBl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
7
S =vg # i+ ay = ;
2
@opmynbl U1l MPOEKUHUHU MEPEMELIEHUs, MPOEKUNUU CKOPOCTH U IPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKCHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCHMOCTH OT BPEMEHH I TNPOEKUUH YCKOPEHUs, MPOEKIHH
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaeHue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 MM BBEPX OTHOCHUTENIBHO TIOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




MPOEKIIMM CKOPOCTU M KOOPAMHATHI INpU CBOOOJHOM TaJE€HUU Tejla IIOo

BEPTUKAIIH

CKopoCcTh pPaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAnyC OKPYKHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[EeHTPOCTPEMHUTEILHOTO

1.6 yckopenusi. @opmyna i BBIYUCIECHUS YCKOPEHUS:
2
a. — v
=R
®dopmyra, CBI3BIBAOIIAS TIEPUO] M YaCTOTY OOpaIeHNUs:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyia Jj1sl BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuruHa. ClIoKeHrue Cril
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HrroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BBIYUCIECHUS MOJTYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

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

My -4
F=g L1 _2%
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyrna JUTsl BBIYUCIECHUS CUJIbI TSHDKECTH BOJM3H MoBepxHOCcTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. 3Menenue umnynbsca. MMmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TEJ:
D=0, i, U, =const

PeaxtuBHOE JABHXCHHC

1.17

Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS paOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTbD:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOM OHEPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITUAILHOM




OHCPI'UH TCJIa, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E 2
1.19 3aK0oH COXpaHEeHHsS MeXaHu4eckoi sHeprun. Gopmyna 1 3aK0Ha COXpaHEHUS
MEXaHUYECKOH HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparenne MEXaHMYECKOM YPHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[TpocThie MeXaHU3MBIL. «30JI0TOE IPABUIIOY» MEXAHHKH.
Poruar. Momenr cuitet: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToasmwxHbIi 1 HeMOABWKHBIN O0510KU. KITJI mpocThIXx MeXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TeEa.
dopmyna s BBIYUCICHUS JaBJICHUS TBEPAOTO Tena:
_F
pP= G
191 JaBnenue raza. AtMocdepHoe TaBiacHUE.
' I'mapocraTuyeckoe naBiieHUE BHYTPH KHIKOCTH.
dopmyna 1Sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. @opMmyna a1 ONPEACICHHS BbITAJIKUBAIOUIEH CHUJIBI,
JNENCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnopue niapaHus Tena. [1lnaBanue CyAOB U BO3QYyXOIIJIABAHUC




1.24

Mexanuueckue KoyieOaHUs. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M NIEPUO] KOJIeOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasTHUKU. [IpeBpamienue 5sHepruu npu

KOJIE0ATEIIFHOM IBIDKCHUHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHEe BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PAaCHpOCTPAaHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TpaHUIIE

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mMepenne cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBI;, KOAh UIIEHTa TPEHUSI CKOJIBKEHUS; PAOOThI CHUIIBI TPEHHS, CHIIbI
YIPYTrOCTH; CPEeTHEH CKOPOCTH IBMKEHMSI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHWKEHHH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YecKOro MasTHHKA,; YacTOThl M IepHoja
KoJieOaHui MPY)KMHHOTO MAasATHHKA; MOMEHTA CHWJIbI, IEHCTBYIOIIETO Ha pblYar;
paboThl CUJIBI YIOPYrOCTH HpPHU MOABEME Tpy3a C IMOMOIIbI HEMOJIBHXHOTIO
0510Ka; pabOThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTH TeJa U OT TUIOTHOCTH KUIKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIbI
OT MAacChI T€JIa; CUJIbI TPEHUS CKOJBKEHHSI OT CHIIbI HOPMAJbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpEeHUs: Opycka OT yrjia HakJOHa HampaBJSIOUICH;
nepuoja (4acToTel) KoJeOaHUN HUTSHOTO MasiTHHKA OT JUIMHBI HUTH; MEepHoJa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepHoJia KOJIeOaHH HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Qusuueckue s6NeHUs 6 npupode: TPUMEPbl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KMBOW M HEKUBOI NPUPOJE, NENCTBUE CUIIBI TPEHHUS B IPUPOJE U

TCXHUKEC, MNPUIHMBBI W OTJIHBBI, JABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,




PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOTO JaBJICHUSA HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE

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

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, HATYHUKU IIOJIOKCHHA, PACCTOAHUSA U
YCKOpPCHUA, IAUHAMOMCTpP, I[NOAIIHUIIHWUKH, PAaKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IMPOCTHBIC MCXAHU3MbI B 6I)ITy,

L3l COOOIIIAIINECsT COCYABI, YCTPOWCTBO BOJOIPOBOJAA, THUAPABIMYECKHIA IpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXO0JIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPIOTO, KUIAKOTO U ra3000pa3HOro COCTOSHUM BEIISCTBA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JlBmkenne dactuil BemiecTBa. CBsI3b  CKOPOCTH  JBW)KCHHSI YacTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, upPysust

2.3 CMaumnBaHue U KanwUISIpHbIE SIBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

25 Buytpennss sneprus. PaGota u Temsomnepenaua Kak cHocoObl M3MEHEHUS

' BHYTPEHHEHN 3HEprun

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUECHUE
Harpesanue wu oxmnaxnenue Ten. KomaumdecTBOo — TemoThl.  YjaenbHas
TETIIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEeHHsI PHEPTMHM B TEIIOBBIX MpoIleccax. YpaBHEHHE TEIUIOBOTO
OayaHca:

2.9

QO +0, +..=0
Ucnapenne u xoHaeHcanus. V3MeHeHHE BHYTPEHHEH SHEPruu B Mpollecce
210 WCTapeHus U KoHAeHcauudu. KumeHue KHUIKOCTU. VYJenbHas TeIaoTa
. napoo6pazoBanus: L = Q/m
2.11 Bnaxnocth Bo3yxa




212

[InaBnenne wu kpucrasmsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpH

IUIaBJICHUHW U KPpUCTAJUIU3allH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA:

,_0

m

2.13

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:

q=Q/m

2.14

[punnuns! padots! Termnosbix naurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

H3mepenne yaenpHON TEIIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOThI, TOJY4YEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK) OINYIIEH HAarpeTbli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'O HAarpeTbIM LWJIMHIPOM, TOCIE OINYCKaHHsS €ro B BOJYy KOMHAaTHOU
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue W3MEHEHHsI TEMIIEpaTypbl  BOJBI  IIPH
pa3IMYHBIX YCJIOBUSX; SIBJIEHUS TEINIOOOMEHA NPU CMEIIMBAHUHU XOJIOJAHOM M

ropsiueii BOJIbI; IpoIiecca HCIapeHust

2.16

Qusuueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHbIC
SBIIEHUSI B MPUPOJE, KPUCTAIIBI B mpHupoje, uznydenue CoJiHLa, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPbl UCIIOIB30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIEepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BHAA SJICKTPHUYCCKHUX 3apsAa0B

3.2

B3aunmoeiictBue 3apskeHHbIX Tell. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsiaa

3.4

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA0B. I[eflCTBHe QJICKTPUYCCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTosiHHBIN 2neKkTpUUYecKuid TOK. JlecTBUS 3nekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
l=qg/t,U=A/

DJIEKTPUYECKOE COMPOTUBIICHHUE. Y ICTbHOE NEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yuactka ssnekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
CMeniaHHBIe COCTUHEHUS TIPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHuTHOE TOJie MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHON MHIYKIIHH
313 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeiicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM
3.15 Omnsitel Gapanes. SBienue snekTpoMarHuTHON HHIYKIMH. [IpaBuio Jlenna
Ipaxmuuecxue pabomol
WN3mepenne  NEKTPUUECKOTO  COMPOTHUBIEHHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B MPOBOJHHUKE

(pesncmpm, J'IaMl'IO‘-IKa), OT HAIIPSPKCHUA Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTU
CONIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IJIOMIAANW €TO IOIICPEYHOTO CCUCHUA U

YACIBHOTO COIIPOTUBJICHHUS.




[IpoBepka npaBuiia JUIsl SIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIEI0BAaTENbHOM
COEIMHEHUHU IPOBOJAHMKOB; IpPaBWJAa JUIsl CHJIbl 3JIEKTPUYECKOIO TOKAa IIpU

NapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupooe: DIEKTPHUECKUE SBICHHS B arMmocdepe,

3.17 AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPEi( MOIIOCOB,
POJIb MATHATHOTO TIOJIS JIJIS )KU3HH Ha 3eMJle, MOJIIPHOS CHUSHUE
Texnuueckue ycmpouicmea: OSIICKTPOCKOT, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUCTYMK  DJIGKTPUYECKOW  DHEPruHu,  JJIEKTPOOCBETHUTEIBHBIC  MPHOOPEI,
3.18 HarpeBaTeIbHbIE ANEKTPONIPUOOPHI (rpumepsr), AIEKTPUYECKUE
MPEIOXPAHUTENN, DJIEKTPOMArHUT, OJJIGKTPOJBHTATeNb IOCTOSHHOTO TOKa,
TreHepaTop MOCTOSTHHOTO TOKA
3.19 DneKTpoMarHuTHEIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast moJienb cBeta. [IpsiMONMHEIHOE paciipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cBera. [Imockoe 3epkano
3.22 [Ipenomnenne cBeta. 3aKOH MPETOMIICHHUS CBETa
3.23 JHucnepcus cBera
3.2 JIunza. Xoxg nydeil B nuH3e. POKYCHOE pacCTOSIHUE JIMH3BI. OnTUYecKas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsl
Ipakxmuueckue pabomoi
#i##Par#Ht#l13Mepenrne ONTUYECKONH CHIIBI coOuparomiel JMH3bI, (OKYCHOTO
paccTosiHUs cobuparoriei JMH3bI (10 CBONCTBY paBEeHCTBA pa3MepOB MpeAMeTa U
U300pakeHusl, KOTJa MpeAMET PacIoJIOKEeH B JBOMHOM (oKyce), Mmoka3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
###Par### ccnenoBanue cBoiicTBa M300pa)KeHUS, MOTYYEHHOTO C MOMOIIBIO
coOuparomiel JTHH3bI; M3MEHEHHUs (POKYCHOTO PACCTOSIHHMSI JBYX CII0KEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEJIOMJICHHS CBETOBOTO Jy4a OT yrja MaJeHus Ha
IPaHULIE «BO3/IYX — CTEKIIO»
3.7 Qusuueckue s6nenus 6 npupooe. 3atmenus ConHua u JlyHbl, 1Bera Ted,
. ONTHYECKHUE SIBIEHUs B atMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TepHUCKom, ¢oToanmapar, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBEBLIE SAABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, Oera-, ramMma-usznydeHus. Peakiuu anbda-u Oera-




pacriazga

4.2 OmnsiThl Peszepdopna mo paccesnuto anbha-vactui. [InanerapHas Moiens atoma

4.3 CocraB atomHoOro siapa. M30Toms!

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakiyy. 3aKOHbI COXpPaHEHUS 3apsA0BOI0 U MacCOBOTO YK CEN
Qu3uueckue A6NeHUs 8 Npupode: €CTECTBEHHBI pPaJAMOAKTUBHBIMN (OH,

4.6 KOCMHUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB,
JefcTBHE paJMOaKTUBHBIX U3JTyYEHHUI Ha OpraHu3M 4eJoBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHIUBHYalbHBIN JO3UMETP, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka: 7-i kinacc: 6a30BbIM YPOBEHb: yUeOHUK; 3-€ U3/laHue, nepepadoTaHHOE
[epsimkun .M., UBanoB A.U. AkironepHoe o6miectBo «M3aaTeabcTBO
«IIpocsewenue»

» Gdusuka: §8-if kinacc: 0a30BbIA YpOBEHDb: YUEOHUK; 3-€ U3AaHue, nepepadoTaHHOe
[epsimkun .M., UBanoB A.U. AkuronepHoe o6miectBo «M3aaTeabcTBo
«IIpocBemienue»

» dusuka: 9-i knacc: 0a30BbINA YpOBEHDb: YUEOHUK; 3-€ U3AaHKe, epepadoTaHHOe
[leppimikun .M., I'yrauk E.M., UBanoB A.U. u ap. AkunoHepHoe 00111ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






