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HHOACHUTEJIBHASA 3AIITMCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS COCTABICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOW 00pazoBaTeIbHOMN
nporpammsl, npeactaBieHHbIX B I'OC OO0, a Taxke ¢ yuérom deaepanbHoi pabodeil mporpaMMbl
BocnuTanus u Konnenmuu npenogaBanusi yaeoHoro npeamera «dOusukay.

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs COCTABICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHs Ha 0a30BOM YpOBHE OCHOBHOW 00pa3zoBaTelbHOM
nporpammel, npeactaBieHHbIXx B @I'OC OO0, a Taxke ¢ yuyeToMm ¢eaepalbHoi pabodeil mporpaMMbl
BOCIUTAHMS U KOHIEMIINH MpernojaBaHus yaeOHoro npeamera «DOusukay.

Copnepxanue mporpaMmbl 1O (U3UMKE HANpaBlieHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYUHOU
IPaMOTHOCTH OOYYalOIUXcs W OpraHu3alUio H3ydeHHs (U3MKH Ha JAEATEIbHOCTHOM OCHOBe. B
nporpaMMe Mo (U3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOro IMpeiMeTa B pealn3aluu TpeOoBaHMiA
OI'OC OO0 K MmIaHUPYyeMbIM JIMYHOCTHBIM M METANpEJIMETHBIM pe3yJbTaTaM OOY4YCHHS, a TakkKe
MEXIPEIMETHbIE CBSI3M E€CTECTBEHHOHAYUHBIX Y4YEOHBIX IPEAMETOB Ha YPOBHE OCHOBHOIO OOILEro
o0Opa3oBaHwUs.

[IporpamMma no (hu3mMKe ycTaHaBIMBAET paclpeaesieHue yueOHOro Marepualia Mo rogaM o0ydeHHs
(mo kmaccam), mpejuiaraeT MPUMEPHYIO MOCIEAOBATEIHLHOCTh M3YyYEHHUS TE€M, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHA IPEIMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00y4aromuxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa C IETbI0 OKa3aHWS METOJUYECKOW IMOMOIIM YYUTEIIO B
co3/1aHuu pabouelt mporpaMMsl MO0 Y4eOHOMY MPEIMETY.

Ou3uka SBISETCA CHUCTEMOOOpPA3yIOIUM Uil E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB,
MMOCKOJIBKY (PU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE IMPOIECCOB U SBJICHUN, N3Yy4aEeMbIX XUMHUEH, OMOJIOTHEH,
acTpoHOMHEH W (Qu3u4eckol reorpadueil, BHOCHT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MHPAa,
MIpeIoCTaBIIsAeT Haubolee siCHble 00paslbl MPUMEHEHHs] HayYHOTO METOoJia MO3HAHUS, TO €CTh crocoba
MOJIyYEHUs1 JOCTOBEPHBIX 3HAHUH O MHpE.

OpHa U3 TIaBHBIX 33134 (U3NUYECKOro 00pa30BaHUs B CTPYKTYpe 0011ero o0pa3oBaHus COCTOUT B
(hOopMHPOBAHUM €CTECTBEHHOHAYYHOM IPaMOTHOCTH U MHTEpeca K HayKe y 00yJarommxcs.

W3yuenne ¢u3uku Ha  0a30BOM  YpOBHE  INpEANoJiaraeT  OBJIAJACHUE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO I'PaAMOTHOCTB!

Hay4YHO OOBSCHSTH SIBJICHUS,
OLIEHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O CCIIEJOBaHMUS;
MHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA /IS TIOJyUYEHHUS BBIBOJOBY.

Lenn n3ydeHus: GU3MKU HAa ypOBHE OCHOBHOT'O OOIEro oOpa30BaHUs OINpENesIeHbl B KOHLEHIHH
npenofaBaHus ydyeOHoro mpenMera «@Pu3nka» B 00pazoBaTeNbHBIX oOpraHuzanusx Poccuiickoit
denepanun, peaTM3yOIIIX OCHOBHBIE 00IIe00pa30BaTeIbHbIE MPOTPAMMBI.

Lenu nzyyenus Gpu3nuku:
npuoOpeTeHne MHTepeca U CTpPEeMIIEHUS 00y4aroIUXcsl K HAyYHOMY HM3YYEHHUIO MPHUPOJIbI, Pa3BUTHE UX
MHTEJJIEKTYaJIbHBIX ¥ TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABIEHUNH O HAYYHOM METOAE IMO3HaHUS U (OPMHUPOBAHUE MCCIIEI0BATENHCKOTO
OTHOILIEHHUS K OKPYKaIOIIUM SIBJICHUSM;
¢dbopMHpOBaHHE HAYYHOTO MHPOBO33pPEHMsI KaK pe3ysbTaTa H3y4eHHUs OCHOB CTPOCHHUS MaTepuu H
(byHIlaMeHTaJIbHBIX 3aKOHOB (DPU3UKH;

(dbopMupoBaHHE NpEeACTAaBICHUN O posii (PU3MKHU JJi pa3BUTHSI APYTUX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHIL;

pa3sBUTHE TMPEACTaBICHUA O BO3MOXHBIX cdepax Oynymeill npodeccHoHaIBHOM JesTeIbHOCTH,
CBSI3aHHOM C (PU3UKOI, MOATOTOBKA K JlaibHeHeMy 00y4eHHIO B 3TOM HAlpaBJICHHH.



JlocTikeHne ATUX I1eJel MporpaMMbl MO (U3MKE Ha ypOBHE OCHOBHOTO OOINETro 0Opa3oBaHUS
o0ecreyrBaeTcs pelIeHUueM CIeIyIOIUX 3a1au:
npuoOpeTeHne 3HaHUK O TUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHMUYECKUX, TETIOBBIX, IIEKTPUUYECKHUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSX;
pUOOpEeTEeHNE YMEHUI ONUCHIBAaTh U OOBIACHATH (DU3HUECKUE SBJICHUS C MCIOJIb30BAaHUEM MOTYYECHHBIX
3HAHUM;

OCBOCHHE METOJOB PELICHHS MPOCTEHIINX PACYETHBIX 3ajau C MCIOJIb30BaHHEM (PU3MUECKUX MOJIEINIEH,
TBOPUYECKUX M MPAKTUKOOPUEHTUPOBAHHBIX 3aa4;

pa3BuTHE yMEHUN HaAOIIOJaTh NMPUPOAHBIC SIBICHUS W BBINOJHSITH OMBITHI, J1a0OpaTOpHBIE PabOTHI U
HKCIEPUMEHTAIbHbIE UCCIICAOBAHMS C UCIIOIb30BAaHUEM N3MEPUTEIBHBIX PHOOPOB;

OCBOCHHE TNPHEMOB pPabOThl ¢ WHpopManuel (U3MYECKOro COAepKaHUs, BKJIOYas HH(OPMAIHIO O
COBPEMEHHBIX JOCTIKEHUAX (PU3UKU, aHAJIU3 U KPUTHYECKOE OlIeHWBaHUE MHPOpMAIUY;

3HaKOMCTBO €O c(hepamu npodeccrnoHalIbHOM AesITeIbHOCTH, CBI3aHHBIMU C (DU3UKOM, M COBPEMEHHBIMU
TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTHKECHUSAX (PU3MUECKON HAYKH.

OO1m1ee 9yuCiIo YacoB, PEKOMEHIOBAHHBIX ISl M3ydeHHs (GU3UKU Ha 0a30BOM ypoBHE, — 238 4acoB:
B 7 Kiacce — 68 yacoB (2 yaca B Hezelnm), B 8 kinacce — 68 vacoB (2 yaca B Heaen), B 9 kimacce — 102
yaca (3 Jyaca B HEJICIIIO).

[Ipemiaraemerii B mporpamme 1o (QHU3UKE MEPEeYeHb JIA0OPATOPHBIX PabOT M OIBITOB SIBIISETCS
PEKOMEHIATEIbHBIM, YUUTEIb JENIaeT BBIOOP MPH MPOBEACHUH JIAOOPATOPHBIX PA0OT U OIBITOB C yYETOM
WHIUBUAYAIBHBIX 0COOCHHOCTEH O0YYaroIUXCsl, CIUCKA HKCIIEPUMEHTAIbHBIX 3aJaHHM, MpeaiaraeMbix
B pPaMKaX OCHOBHOT'O TOCYJapCTBEHHOI'O IK3aMeHa Mo (PU3UKe.

COJAEP/KAHUE OBYYEHUSA

7 KUIIACC

Du3nka u eé poJib B IO3HAHUH OKPYKAIOIIEr0 MUPA.

®dusnka — Hayka o npupoje. SABiaeHust npupoabl. Gusnyeckue SBICHUS: MEXaHUYECKUE, TEIJIOBBIE,
AIIEKTPUYECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenuuyuHbl. M3mepenue ¢usnyeckux BenuuuH. Ousmdeckue mpubopsl. [lorpemHocTs
u3MepeHuit MexxayHapoaHasi cucteMa eIMHUIL.

Kak ¢usuka u gpyrue ecCTECTBEHHbIE HAYKH H3Yy4yaloT MpUpoay. EcTecTBEeHHOHAYYHBIM METO.
MO3HAHMS: HAOIIOJIEHNE, TMOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABMIKEHHWE THUIIOTE3, IKCIEPUMEHT I10
MIPOBEPKE TUIIOTE3, O0BSICHEHHE Ha0M01aeMoro siBieHus. Onucanue GU3NYECKUX SIBICHUN C TTOMOIIBIO
Mojelen

Hemoncmpayuu.

1. MexaHudeckue, TETUIOBbIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHHS.

2. dusuueckue mpuOOPHI U Mpolieypa MPSIMbIX U3MEPEHHI aHAaJOTOBBIM U IIU(PPOBLIM IPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1.  OmpeneneHue EHBI IEICHUS IIKATIbl U3MEPUTEIHLHOTO MPUOOpa.

2. HM3mepeHue pacCTOSTHUMN.

3. H3mepenne 00bEMa )KUIKOCTH B TBEPOTO TEIA.

4. OrmpeneneHue pa3MepoB MaJbIX TEJ.

5. V3mepeHue TemmepaTyphl IPU MOMOIIH KUAKOCTHOTO TEPMOMETpA U JaTUHUKa TeMIIEPaTyphI.

6. IlpoBenenme uWccienoOBaHMs MO MPOBEPKE TUIOTE3BI: MATbLHOCTH MOJIETA MIAPUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBbIIIE BHICOTA MTyCKa.

IlepBoHauya/ibHBbIE CBeICHHS O CTPOEHUHU BelleCTBA.



CrtpoeHue BemiecTBa: aTOMbI M MOJIEKYNBI, WX pa3Mmepbl. ONbITHI, JOKa3bIBAIOIIME AMCKPETHOE
CTPOEHHE BEILIECTBA.

JBwxenue yactui BemiectBa. CBsi3b CKOPOCTU JBHMXKEHHUS YACTHUIl C TeMmIiiepaTypoil. bpoyHoBckoe
neuxkenue, 1uddys3us. BzaumonelicTBrue 4acTull BelIecTBa: MPUTSHKEHUE U OTTAJIKMBaHHE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPAbIX (KPUCTALIIMYECKHX) TeEJl.
B3aumocBsi3p  MEXIy CBOWCTBaMHM BEUIECTB B  pPa3HBIX arperaTHbIX COCTOSIHMSIX M HX
aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBL.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JIBHKEHUSI.

2.  Habmonenne muddysuu.

3. Habmonenue siBneHuil, 00bACHIIOMUXCA TPUTSHKEHUEM WM OTTAIKHBAHUEM YaCTHIL BEIIECTBA.

Jlabopamopnwvie pabomot u onvimeol.

1. Omnenka quaMeTpa aToMa METOJIOM PsIOB (C HCToJIb30BaHUEM (oTorpaduii).

2. OnbIThI 110 HAOJIOACHHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHHUS.

JIBU:KeHHe U B3aUMO/IeliCTBHE TeJl.

Mexanuueckoe JBUKeHHE. PaBHOMepHOoe U HepaBHOMepHoe BikeHue. Ckopoctb. Cpemnss
CKOpPOCTb IPY HEPAaBHOMEPHOM JIBUKEHUU. PacueT myTH 1 BpeMeHU IBUKEHUS.

SBnenune uHepuuu. 3akOH MHEpuUMU. B3anMmopelicTBue Ten Kak NPUYMHA W3MEHEHHUS CKOPOCTU
IOBUKeHHsT Ted. Macca kak Mepa uHepTHocTH Tena. IlnmotHocTh BemiectBa. CBsi3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00beMa BeIleCTBa.

Cuna xak xapakTepucTuka B3aumojeiictsus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuiibl ¢
MIOMOUIBbIO JTUHAMOMETpA. SIBiIeHME TAroTeHUs U cuiia TshkecTu. Cuila TSKECTH Ha JIpyrux miaHetax. Bec
tena. HeBecomocTs. CroxeHHe cujl, HallpaBJICHHBIX MO OAHON mpsamMoil. PaBHogeiicTBytomas cui. Cuma
TpeHus. TpeHue CKOIbKEHUs U TPeHUE oKos. TpeHue B Ipupo/ie U TEXHUKE.

Hemoncmpayuu.

1. HabGmroneHne MEXaHUYECKOTO IBUYKEHUS Tena.

2. H3mepeHne CKOpPOCTH NPSAMOJIMUHENHOTO IBUKCHHUSL.

3. HaGmoneHue siBIeHUs MHEPLIUU.

4. HaOmoneHue u3MeHEeHHsI CKOPOCTH MPU B3aUMOAEHCTBUM Te.

5. CpaBHEHME Macc 10 B3aUMOJEHCTBHIO Tell.

6. CloXeHue Chjl, HallpaBJIEHHBIX 110 OJHOM MPSMOIA.

Jlabopamopuvie padomol u onvimel.

1. OrmpeneneHue CKOPOCTM PpPAaBHOMEPHOTO JBHKEHHMS (IIapuka B JKUJIKOCTH, MOJIENH
AIEKTPUIECKOTO aBTOMOOWIIS U TaK JIajiee).

2. OmnpeneneHue cpeqHe CKOPOCTU CKOJIBKEHUS OpyCKa MITH IIAapUKa 0 HAKIIOHHOM IJIOCKOCTH.

3. OmnpezneneHue IOTHOCTH TBEPAOTO TeNA.

4. OmnbIThl, J€MOHCTPUPYIOLIME 3aBUCHMOCTb pacTsikeHHs (nedopManuu) MPYXKHUHBI OT
MIPUIIOKEHHOMN CHUIIBL.

5.  OmnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT BEca TeJla U XapaKTepa
COIIPUKACAIOLINXCS TOBEPXHOCTEH.

JlaBjeHue TBEPABIX TeJl, :KUAKOCTEN U ra3os.

Jasnenue. CiocoObl yMEHBIICHUSI U YBeIUUYEHUs AdaBieHus. [laBneHue ra3a. 3aBUCUMOCTD J1aBJICHUS
raza ot oobema, Temreparypsl. Ilepenaua naBneHust TBEPAbBIMU TEIaMH, )KUIKOCTAMU U Ta3aMu. 3aKOH
[Tackans. IlHeBMaTmueckue  MalIMHBL.  3aBUCHUMOCTb  JIABJICHUS  JKMIKOCTH  OT  [NIyOMHBI.
IM'uapocratuyeckuii mapagokc. CoolOmiarontuecs: cocyasl. [ uapaBmnueckue MeXaHu3MBbI.



Atmochepa 3emsin u atMocdepHoe naBieHue. [IpHUnMHBI CYIIECTBOBAHUS BO3IYIIHOW OO0OJIOYKH
3emmu. Onbitr Toppuuennu. M3mepenue arMocepHOTro JaBieHHS. 3aBUCUMOCTh aTMoc(epHOro
JaBJICHHSI OT BBICOTHI HaJl ypoBHEM Mops. IIpubops! 11t n3MepeHus aTMOC(HEpHOTO AaBICHHS.

JlelicTBue KUAKOCTH M Ta3a Ha MOTPY)KEHHOE B HHMX Teo. BhlTaskuBaromas (apXxuMeaoBa) CHUiA.
3akon Apxumena. [1naBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTD JaBJICHUA ra3a OT TEMIEPATYpHI.

2. Ilepenaua naBneHus )KUIKOCTBIO U TA30M.

3. CooOmaronyecs cocypl.

4. I'mapaBIMYECKHI mpecc.

5. IIposiBinenue neicTBHst aTMOC(HEPHOTO JaBICHUS.

6. 3aBMCHMOCTb BBITAIKHBAIOIIEH CHUIBl OT 00BEMa NHOrpYKEHHONW 4YacTH Tejla M IUIOTHOCTH
AKHJIKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KMIKOCTH.

8. YcioBuE IUIaBaHUS TeJ: IUIABAHWE WJIM TMOTPY)KEHHUE Tl B 3aBUCUMOCTH OT COOTHOLICHMS
IUIOTHOCTEH TeJa U KHJIKOCTH.

Jlabopamopnwsie pabomot u onvimel.

1. MHccnenoBanue 3aBHCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrPYKEHHON B KUAKOCTb YacTH
Tena.

2. OmnpeneneHue BbITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B )KUJKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJKUBAIOIIEH CHJIBI, JEHCTBYIOLIEH Ha TEIO B JKUAKOCTH, OT
Macchl Tela.

4.  OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHUIIbI, JEMCTBYIOLIEH Ha TENO B
KHJIKOCTH, OT 00bEMa MOrpyKEHHOM B KUIAKOCTb YaCTH TeJa U OT INIOTHOCTHU KUJKOCTH.

5. KoncrpyupoBanue apeomerpa WM  KOHCTPYUpPOBAaHUE JIOJKM M  OIpejaereHue e
IrPy30I10AbEMHOCTH.

Pabota u MmomHOCTB. DHeprus.

Mexanunueckas pabota. MOIIHOCTb.

[TpocTble MexaHU3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCThb. IIpaBmio paBHOBecHs pblyara.
[IpumeneHue npaBuiia paBHOBECHS pbluara K OJOKy. «30J0TOe MpaBuiao» MexaHuku. Kosdduuuent
nosie3noro AeiictBus (nanee — KI1/]) mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas Heprusa. KuHetndeckass u noTreHIuainbHas 3Heprus. lIpeBpamieHune ogHOro Buaa
MEXaHWYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUs DHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl mpoCThIX MEXAaHU3MOB.

Jlabopamopuvie padomol u onvimel.

1.  Omnpenenenue paboThl CUJIBI TPEHHs NMPH PAaBHOMEPHOM JIBUXKEHUHU Tella 1O T'OPU30HTAIBHON
MTOBEPXHOCTH.

2. HccnenoBaHue yciaoBUM paBHOBECHUS pblyara.

3. Msmepenne KII/] HakI0HHOI MIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPaHEHUS MEXaHUYECKON SHEPIUU.
8 KUIACC

TenioBbie ABJIEHUA.



OcHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KHHETUUYECKON TEOpUHU CTPOEHUS BelecTBa. Macca u pa3mepbl
aTOMOB M MoJIeKyJl. ONBbIThI, NOATBEP>KIAIOLIME OCHOBHBIE IOJIOKEHHUSI MOJIEKYJISIPHOKMHETHUECKON
TEOPUHU.

Monenu TBEpAOTO, )KUIIKOTO U Ta3000pa3HOTo COCTOsIHMIA BeecTBa. Kpucrannmuyeckue u amopQHbie
tena. OObsICHEHHE CBOWCTB Ta30B, JKUIKOCTEH M TBEPABIX TEJl HA OCHOBE MOJOKEHUN MOJIEKYISIPHO-
KMHETHYeCcKol Teopun. CMauMBaHKE U KallWJUIAPHBIE IBJIEHUS. TEII0BOE pacIIMPEHUE U CKATHE.

Temneparypa. CBs3b TeMIEpPAaTypbl CO CKOPOCTBIO TEIUIOBOIO JBHMYKEHHS 4acTUll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHsS BHYTPEHHEH SHEpruu: TeIionepenaya U coBeplieHue paboTbl. Buiel
TEeIUIoNepe1adn: TeIJIONPOBOJHOCTh, KOHBEKIIUS, U3TyUCHHE.

KonmuecTBo TeruoTel. YaenapHas TEIIOEMKOCTh BEIIeCTBA. TeMI000MEH U TEIJIOBOE PaBHOBECHE.
VYpaBuenue TemoBoro Oamanca. IlnaBneHune m oTBepAeBaHHE KPUCTAUIMYECKUX BEILIECTB. Y ENIbHAS
teriota miuaBieHus. [lapooOpa3oBanme u konaeHcanusi. Mcmapenuwe. Kumnenue. YnenbHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus ToIMBa. Y iejbHasi TEMJI0Ta CrOPAHUS.

[Tpunuuner pabotel TemnoBsix apurateneid KIIJ TeroBoro nsurarens. TerioBble OBUTATENH U
3aIUTa OKPY>KaIoIIEe Cpebl.

3aKOH COXpaHEHMsI U IPEBPALLEHHS SHEPTUU B TEIUIOBBIX IIPpOLECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHUS.

Habmonenue nuddysun.

Habumonenune siBaeHuit cMauMBaHus U KalWUISIPHBIX SBJICHUM.
Habumroenue TemnoBoro paciupeHus Ted.

V3MeHeHure AaBlieHus ra3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Bunae! Tenonepenaun.

OxJaxieHre nIpy COBEPIICHUH paOOTHI.

HarpeBaHue npu coBepiieHnn paboThl BHEIIHUMH CHUIIaMHU.
CpaBHeHuE TEMIIOEMKOCTEN Pa3InYHbIX BEILIECTB.
Habmronenue kumneHus.

Habmonenne noctossHCTBa TeMIlepaTypbl IPHU MIJIaBIECHUH.

13. MoJenu TeIIoBbIX ABUTATEIEH.

Jlabopamopuvie padomol u onvimel.

1. OmnbIThl IO OOHAPYXKEHUIO AEUCTBUSI CUIT MOJIEKYJISPHOTO MPUTSKEHUS.

2. OmnbITHI IO BBIPAILIMBAHNIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnbIThl 10 HAOIIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPABIX Tell.

4. OrmpeneneHue JaBjeHUs BO3lyxa B OaJUIOHE IIIpUIa.

5. OmnbIThl, J€MOHCTPUPYIOLINE 3aBUCUMOCTH JaBJICHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUs WM
OXJIaKICHUSI.

6. IIpoBepka runoresbl JIMHEHHON 3aBUCMOCTH JUITMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUYECKOM
TpyOKe OT TeMIepaTyphbl.

7. HaOnronenue v3MeHEHMs BHYTPEHHEW SHEpruu Tejla B pe3yjbTaTe TeIuvlonepeaadyud U pabdoThbl
BHEUTHUX CHUJI.

8. MHccnenoBanue siBIeHUs TEIUIOOOMEHA IPU CMELIMBAHUU XOJIOJHOM U TOpsiueid BOJIBI.

9. OrmpeneneHue KOJUYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJOM NpH TEMI00OMEHE C HarpeThiM
METAITNYECKUM LIUITUHAPOM.
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10. OmpeneneHue yaeabHON TEIIOEMKOCTH BEIIECTBA.

11. HccnenoBanue nporecca HCIapeHHUs..

12. OmpeneneHue OTHOCUTEIbHON BIAXKHOCTH BO3IyXa.

13. OmpeneneHue yAeIbHOM TEIIOTHI IJIaBICHUS JIbA.

DJleKTprYecKre 1 MATHUTHbBIE SIBJICHHS.

OnekTpuzanus Tena. J[Ba poja 3JIeKTpUUECKUX 3apsoB. B3zaumojelcTBrue 3apsKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJEUCTBUS 3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsA0B U PACCTOSHHUS
MEXy TeJIaMu).

Onektpuueckoe 1mosie. Hampsok€HHOCTH — AnekTpuyeckoro mois. [IpuHIMN — cynepno3uiuu
ANEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkrpuueckux 3apsaoB. DJIEMEHTapHBIM 3iekTpuueckuil 3apsa. CTpoeHue aTtoma.
[TpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DONEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKa. VICTOYHUKM IMOCTOSHHOTO
TOKa. JIeHCTBUSI 3JIEKTPUUECKOrO0 TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE). DIEKTPUUYECKUM TOK B
KUIKOCTSAX U ra3ax.

Onektpuueckas uemnb. Cuna Toka. JnekTpuyeckoe HampspbkeHue. COnmpoTHBICHHE HPOBOJHUKA.
YaensHOoe compoTuBieHHe BemecTBa. 3akoH Owma s ydactka wnenu. [locienoBarenbHoe
napajuleJIbHOE COEIMHEHNE IIPOBOIHUKOB.

Pabora um MOIIHOCTH 3JEKTpUUECKOro Toka. 3akoH Jlxoyms—JleHna. Onexkrtpuueckue uenu u
MOTPEOUTENH IEKTPUIECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctosiHHble MarHuThl. B3ammojeicTBUE MOCTOSHHBIX MAarHUTOB. MarHuUTHOE moje. MarHutHoe
nosie 3eMJId M €ro 3HadeHue Juisl ®Ku3Hu Ha 3emie. OnbiT Dpcrena. MarHuTHOE TOJIe 3JIEKTPUUYECKOTO
ToKa. [I[puMeHeHne 3JIeKTPOMarHuTOB B TeXHUKE. J[eficTBHE MarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM.
DNEeKTPOABUTaTEh IOCTOSTHHOTO TOKa. Vcronb30BaHne 3NIeKTpoIBUraTeNiel B TEXHUYECKUX YCTPOMCTBAX
Y Ha TpaHCHOpTE.

Onbitel @apanes. SIBieHue >AeKTpOMarHUTHOW WHAYKIWU. [IpaBmio JleHma. DnekTporeneparop.
CriocoObl TOMyYEHUsT DICKTPUUYECKON HIHEPTruu. DJIEKTPOCTAHIIMKM Ha BO300HOBISIEMBIX HMCTOYHUKAX
SHEPTHUH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa aNeKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3aPSHKEHHBIX TEl.
YCTpOoKCTBO U AEMCTBUE IIEKTPOCKOIIA.

DJNeKTpOoCTaTUYECKast UHTYKLIUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiIOB.

[TpoBOTHUKY U AUDIIEKTPUKH.

MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

W cToYHMKY TOCTOSIHHOTO TOKA.

JleficTBHS 2EKTPUYECKOTO TOKA.
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10. DIEKTPUYECKHI TOK B KHUJIKOCTH.

11. T'a30BbIN paspsn.

12. M3mepeHue cuiibl TOKa aMIEPMETPOM.

13. M3mepeHue 3eKTpUUECKOro HAIPSKEHUS BOJIBTMETPOM.

14. Peoctar M Mara3uH CONPOTHUBIICHUM.

15. B3aumopelicTBHE MOCTOSIHHBIX MAarHUTOB.

16. MopenupoBaHue HEBO3MOKHOCTH Pa3esIEHuUs IIOJICOB MarHuTa.
17. MopenupoBaHue MarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB.



18. OmbIT DpcTeaa.

19. MarauTHoe 1noJsie ToKa. DJIEKTPOMAarHurT.

20. /lelicTBME MAarHUTHOTO IOJISl HA IIPOBOJIHUK C TOKOM.

21. DJEKTpOABUIATEIb IIOCTOSIHHOTO TOKA.

22. HccnenoBaHue sIBIEHUS JIEKTPOMATHUTHON MHAYKIUH.

23. Omnebrter @apanes.

24. 3aBHCUMOCTb HaIIpaBJICHUS UHAYKIIMOHHOI'O TOKA OT YCJIOBHUI €r0 BOSHUKHOBEHHS.

25. DJIEKTPOreHepaTop MOCTOSSHHOIO TOKA.

Jlabopamopnwvie pabomot u onvimeol.

1. OnbITH IO HAOIIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUECH U TIPU COPUKOCHOBEHHH.

2. HccnenoBanue AelcTBUS AIEKTPUUYECKOTO MO HA IPOBOJHUKYU U IUAIEKTPUKH.

3. CoOopka u npoBepka pabOThI NEKTPUUYECKOM 1IeTIH TOCTOSTHHOTO TOKA.

4. HM3mepeHue U peryaupoBaHUE CUIIbI TOKA.

5. M3mepeHue U peryaupoBaHue HAIPSHKCHUS.

6. McciaenoBaHue 3aBHCHMOCTHM CHJIBI TOKAa, HIYIIETO 4YE€pe3 pe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa U HalpsHKEHHsI Ha pe3UCTOpeE.

7. OnbIThL, IEMOHCTPUPYIOLIKNE 3aBUCUMOCTb 3JIEKTPUUECKOTO CONPOTUBIIEHUS POBOJHUKA OT €r0o
JUIMHBI, IUIOIIAU TIOIIEPEYHOT0 CEYEHMS U MaTepHaIa.

8. IIpoBepka mnpaBwiia CIIOXKEHUS HANPSIKEHUA MPH IOCIEHOBATEIBHOM COCIMHEHHHM JABYX
PE3UCTOPOB.

9. IIpoBepxka mpaBuia ajisi CUJIbI TOKA NPU NAPAJIEIBHOM COEUHEHUN PE3UCTOPOB.

10. OmpeneneHue padOThI ANEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. OmpeneneHne MOIIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIAEISAEMOM Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTHU CUJIbI TOKA, UAYILIETO YEPE3 JIaMIIOUKY, OT HAPSHKEHUS Ha HEil.

13. Omnpenenenue KIIJ[ narpeBarens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

15. M3yuyeHre MarHUTHOTO MOJISl HOCTOSTHHBIX MarHUTOB MPH UX 00BEIUHEHUH U Pa3JICICHUN.

16. HccnenoBanue nelCTBHS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI B3aUMOJICUCTBUS KAaTYIIKH C TOKOM U MarHuTa
OT CHJIbI TOKA U HalpaBJIEHUS TOKA B KaTYIIIKE.

18. M3yueHue neHCTBUS MarHUTHOTO IMOJISI HA TPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue U U3ydeHHe pabOThl JIEKTPOABUraTEIsl.

20. HMsmepenne KII/] anexTpoaBuraTenbHOM YCTAHOBKH.

21. OmnbITHl MO HUCCIEIOBAHUIO SIBJICHUS 3JEKTPOMAarHUTHON MHAYKIIMU: MCCIEAOBaHUE U3MEHEHMM
3HAYEHUS U HaINPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KUIACC

MexaHnn4yeckue siBJIeHHS.

Mexanuueckoe aBwkeHue. MarepuanbHag Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOr0 JBHKEHUSA. PaBHOMEpHOE MPSAMOJIMHEITHOE JBHKeHUEe. HepaBHOMepHOE NPsIMOTMHEHHOE
nerkeHne. CpeHsis 1 MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOe MpsiMonuHeiiHoe BuxkeHne. CBodoHoe nagenue. OnbIThl [anues.

PaBHOMepHOe aBMKeHHE 1O OKpykHOcTH. Ilepmon u vactora oOpamienus. JIunHeiiHass U yrioBas
ckopocTH. [leHTpocTpeMHuTENIBHOE YCKOPEHNE.

IlepBbrii 3akoH Hprorona. Bropoir 3akon Herotona. Tperuit 3akon Herotona. [lpmHnmn
CYINIEPIIO3HULINH CHIL



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: Cujla TPEHUSI CKOJIbKEHUSI, CUJIa TPEHUS TTOKOsI, APYrue
BU/IbI TPEHHUS.

Cuna TSDKECTHM M 3aKOH BCEMHUPHOTO TSTOTEHHUS. YCKOpPEHHE CBOOOJHOTO maaeHus. [IBmkeHue
mia"eT Bokpyr Coinnua. IlepBas kocmudeckast ckopocTs. HeBecoMOCTh U eperpysKHu.

PaBHOBecue MarepuanbHOW TOUkH. AOCONMIOTHO TBEpPAOE Tesno. PaBHOBecue TBEPAOro Tena c
3aKpEIUIEHHON OChIO BpaleHuss. MoOMeHT cuiibl. LIeHTp TsoKecTH.

WNmnynec Tena. M3menenune numnyibsca. Mimnynbsce cuiibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
IBUKCHHUE.

Mexanunueckass pabora U MOUIHOCTb. PaboTa cuil TskKecTH, ynpyroctH, TpeHus. CBA3b SHEPIUu U
pabotsl. IloTeHIManbHas SHEPTHS Tea, MOAHATOTO HaJl MOBEPXHOCTHIO 3eMid. [loTeHanbHast sHeprust
ckaroil npyxunbl. Kunernueckas sHeprus. Teopema 0 KHHETHYECKOM SHEpPruu. 3aKOH COXPAHEHMUS
MEXaHUYECKON SHEPIUH.

Hemoncmpayuu.

1. HabGnroneHne MeXaHMYECKOTO JIBHKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHMEe IyTeH M TPACKTOPHUI JBUYKEHHUS OJHOIO M TOTO K€ TeJa OTHOCUTEIbHO Pa3HBIX TEll
OTCY€Ta.

3. H3mepeHue CKOpPOCTH M yCKOPEHUS NPAMOJIMHEWHOTO IBHKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHHUSI.

5. HaOnronenue nBukKeHUs Tea 110 OKPYKHOCTH.

6. HaOmoneHne MexaHUYecKUX SIBIECHUI, MPOUCXOAALIMX B cucteMe oTcuérta «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS TeJla OT MacChl TeJa U ACHCTBYIOLIEH HA HErO CUIIBIL.

8. HaOmronenue paBeHCTBa CUJI IPU B3aUMOJCHCTBUM TE.

9. H3mMeHeHue Beca Tena Ipu YCKOPEHHOM JIBHIKEHUU.

10. Ilepemaua ummynbca pu B3aUMOJEHCTBUH TEIL.

11. IIpeoOpa3oBaHusI SHEPTUU IPU B3aUMOJECHCTBUU TEN.

12. CoxpaHEHHE UMIYyJIbca PU HEYIPYTrOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMITyJIbCca IPU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaOnroneHue peakTUBHOIO IBUXKEHUS.

15. CoxpaHEHHE MEXaHUYECKOM dHEPruu Ipy CBOOOAHOM Ma/IEHUH.

16. CoxpaHEeHHE MEXaHWYECKOMN dHEPruu Npu ABUKEHUHU Tella O] AEUCTBUEM MPYKUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpympoBaHue TpakTa i pa3sroHa M JAJIBHEHWIIEr0 paBHOMEPHOTO JIBMKEHUS IIapUKa WIN
TEJEKKH.

2. OmpeneneHue cpeiHel CKOPOCTH CKOJIbKEHHUS OpycKa WM JBUKEHMS IIapUKa MO HAKIOHHOM
IIJIOCKOCTH.

3.  OmnpezneneHue yCKOpPEHHMs Tejla IPU paBHOYCKOPEHHOM JBUKEHHUH 10 HAKJIIOHHON TUIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH TYTH OT BpEMEHH MpPU PABHOYCKOPEHHOM JIBHXKEHUHM 0e€3
Ha4aJIbHOU CKOPOCTH.

5. IIpoBepka rumoTessl: eciau MpHU PaBHOYCKOPEHHOM JBUKEHUU O€3 HayaJlbHOM CKOPOCTU MYTH
OTHOCSITCS KaK Psi/i HEYETHBIX YHCEJl, TO COOTBETCTBYIOLIUE POMEKYTKH BPEMEHU OJIMHAKOBBI.

6. VccnenoBaHne 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT CHJIbl HOPMAJIBHOT'O 1aBJICHUSI.

7. Ompenenenue kodppuIMeHTa TPESHUS CKOTBKCHHUS.

8. Omnpenenenne KECTKOCTU NPY>KUHBI.

9. Ormpenenenue paboThl CHIBI TPEHUS NPU PABHOMEPHOM JBIKEHHH Te€la MO TOPHU30HTAIBbHOM
MTOBEPXHOCTH.



10. Ompenenenure paboOThl CHIIBI YIPYTOCTH IPU MOIBEME Ipy3a ¢ UCHOIb30BAHUEM HETIOABHKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

11. M3yueHue 3aKkoHa COXpAHEHUS SHEPTUU.

MexaHnn4yecKkue KoJ1e0aHUs M BOJIHBI.

KonebarenbHoe nsuxenne. OCHOBHBIE XapaKTEPUCTHUKU KOJeOaHUMN: MEPUOJ, YacTOTa, aMILTUTY/A.
MareMaTHueCcKuil U IPYKUHHBIA MasTHUKU. [IpeBparienne sHepruu Mpu KoyiedaTeIbHOM IBUKECHUH.

3aryxarmue konebanus. BeiHyxaeHHbIe Konebanus. Pezonanc. Mexannueckue BoiaHbl. CBOHCTBa
MEXaHW4YeCKUX BOJH. lIpogonibHble W momnepedHble BOJHBL.  J[IMHA BOMHBI M CKOPOCTh €€
pacnpocTpaHeHus. MexaHu4ecKre BOJIHbI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. I'pomMKOCTB 3ByKa 1 BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue koneGaHuil TN MO/ AEUCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

2. HaGnrogenue koneOaHuii rpy3a Ha HUTH U Ha IPYXKHUHE.

3. HaOnronenue BbIHYKACHHBIX KOJIEOAHUN U pe30HaHCA.

4. PacnpocTpaHeHue NpooJIbHBIX U IONEPEUHbIX BOJIH (Ha MOJEIN).

5. HaGnrogeHue 3aBUCMIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pe30HaHC.

Jlabopamopnusie padbomot u onvimol.

1. OmpeneneHue 4acTOThI U NIepUoa KOJeOaHUH MaTEMaTUYECKOTO MasiTHUKA.

2. OmpepneneHue 4acTOTHI U NEPHOJA KOJICOAHHH MPYKUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH MEPHOJIa KOJIEOAHHH MOABEIICHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH TIEpHO/a KOJIeOaH i IPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH IEpPHOIa KOJICOAHUH Ipy3a, MOJABEIICHHOTO K HUTH, OT MaccChl rpys3a.

6. OmnbIThl, AEMOHCTPUPYIOIIME 3aBHUCUMOCTh IEpHOJa KOJIEOaHH MPYKUHHOTO MAasTHHKA OT
MacChl Tpy3a U KECTKOCTU IPYKUHBI.

7. V3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHus.

DJIEeKTPOMarHuTHOE T0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE MOJe. DIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3lEKTPOMAarHUTHBIX BOJH. [llkana
AJIEKTPOMArHUTHBIX BOJIH. MICrob30BaHNE 31€KTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH.

2. BousiHOBBIE CBONCTBa CBETA.

Jlabopamopnuvie padbomot u onvimol.

1. HM3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOLIbI0 MOOUIIBHOTO TeNedoHa.

CBeToBbBI€ SIBJICHHS.

JlyueBass mognens ceta. Mcrounuku cBera. I[IpsMmonuHeitHoe pacmpocTpaHeHUE cBeTa. 3aTMEHUS
Comaua u JIynel. Otpaxenue cseta. [1mockoe 3epkaiio. 3aKOH OTpa)XeHHUsI CBETA.

[Ipenomnenne cBera. 3akoH mpesoMiieHHs cBeta. [lojlHOe BHYTpeHHEE OTpa)XE€HHUE CBETA.
Hcnonbs3oBanue MOIHOTO BHYTPEHHETO OTPAKEHMS B ONITHUYECKUX CBETOBOJIAX.

Jlunza. Xon mydeit B nuH3e. OnTHueckas cucreMa (oToarmapara, MUKpOCKONa U Teneckona. [ a3
KaK OITHYecKas cucreMa. bim3opykocTh U AambHO30PKOCTb.

Pasznoxxenne Oenoro ceera B cmekTp. OmnbiTel HbtoToHa. CrnokeHue CHEKTPaJbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

1. IIpsmonnHeWHOE pacpOCTpaHEHUE CBETA.



OtpaxkeHue cBeTa.

[Tony4yenue n300paXkeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

ONOTUYECKUN CBETOBOJI.

Xon Jiydeit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tony4yenue n300pakKeHUi C MOMOIIBIO JIMH3.

W K N Uk WN

[Tpunnun neiictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.
Mopens riasa.
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Paznoxxenne 6emoro cBETa B CIEKTP.

12. Ilomydenue 6enoro cBera Npu CIOKEHUH CBETA Pa3HBIX [[BETOB.

Jlabopamopnwvie pabomot u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXXEHUsS CBETOBOIO JIy4a OT yIJla MaJeHUs.

2. M3yueHue xapakTepUCTUK H300pa)KEHUs MPEAMETA B IFIOCKOM 3€pKaje.

3. HccnenoBaHue 3aBUCHMOCTH yIjla MPEIOMIIEHHSI CBETOBOTIO JIyda OT YIJa MaJeHUs Ha TpaHUIle
«BO3LYX—CTEKIIO».

4. TlomyueHue n300pakeHUM ¢ TOMOIILIO COOMpArOILEH JTMH3BL.

5. Omnpenenenre HOKYCHOTO PAaCCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIICH JIMH3EI.

6.  OmnbITHI 10 Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbITHI 10 BOCIIPUATHIO LIBETA ITPEIMETOB IPU X HAOIIOIEHUH Yepe3 [IBETOBbIE (PUIILTPHI.

KBaHTOBbBIC IBICHUS.

OnbiTel Pesepdopna um mimaHerapHas Moxaenb aroma. Mogens aroma bopa. Hcmyckanwe wu
IIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagunoaktuBHOCTh. Anb(a, Oera- u ramma-uziaydeHus. CtpoeHue atomMHoro sapa. HykinonHas
MOJIeIb aTOMHOTO szpa. M3oronsl. PagnoaktuBHelie npespamenus. [lepuon noypacnana aToMHBIX s1€p.

Snepuble peakiiuu. 3aKOHBI COXPAHEHHS 3apsS0BOTO M MAacCOBOTO YMCE. DHEPTHs CBSI3H aTOMHBIX
anep. CBsi3b Macchl U 3Hepruu. Peakuuu cunTesa u nenenus aaep. Mcrounuku sHeprun ConHIa v 3BE371.

SAnepnas sHepreTuka. JleiicTBUS pagOaKTUBHbBIX U3JIyYE€HUH Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1.  CHexTpsl U3TY4EHHSI U MOTIOUICHHUS.

2. CnekTpsl pa3IUYHBIX Ta30B.

3. Cnextp Bogopoza.

4. Habmonenue TpekoB B kamepe BunbcoHa.

5. Pa0ota cuéTunka HOHU3UPYIOLIUX U3ITy4YEHUH.

6. Perucrpauus nznydeHus npUpoIHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopuvie padomol u onvimel.

1. HaOnroneHue CIIONIHBIX M IMHEWYAThIX CIIEKTPOB U3ITYUYECHHUS.

2. HccnenoBaHue TpeKOB: U3MEPEHUE SHEPTUH YACTUIIBI IO TOPMO3HOMY ITyTH (110 GoTorpadusim).

3. H3mepenwne paamnoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 AN MOYTb.

[ToBTOpUTENHEHO-0000IIAIONINI  MOAYJIb TpeIHa3HAueH Uil CUCTeMaTH3alMu M 000O0IIeHHS
MPEIMETHOTO COJEP>KaHUS U OIbITa JEATEIbHOCTH, NPUOOPETEHHOrO MpU H3YyYEHHUH BCEro Kypca
¢bu3MKKM, a TakkKe A8 TOJArOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY »3K3aMeHy Mo (u3uke s
o0yyaromuxcs, BEIOPaBIINX 3TOT Y4eOHBIH MpeaMeT.

IIpy M3ydyeHUM OAHHOTO MOZYJS PEATU3YIOTCS M CHCTEMAaTU3HUPYIOTCS BUABI JNEATEIBHOCTH, HA
OCHOBE KOTOpBIX oOecneunBaeTcs JOCTHKEHHE TMPEAMETHBIX M METalpeIMETHBIX IUIaHUPYEMBbIX



pe3ynbTaToB 00yueHHs, (pOpMUPYETCsS €CTECTBEHHOHAY4YHasi IPaMOTHOCTh: OCBOCHHME HAay4YHBIX METOOB
HUCCICOOBaHUA SIBIICHUM npupoabl U TCXHUKHU, OBJIAACHUC YMCHHIMU OOBSCHATH (I)I/ISI/I‘IGCKI/IG SBJICHUA,
MMPUMCHAA TTOJYUCHHBIC 3HAHHMA, pCIIATh 3ala4i, B TOM YHCJIC KAYCCTBCHHLIC U SKCIICPUMCHTAJILHBIC.

[TpuHIMNMAIBHO JEATEIBHOCTHBIM XapakTep NaHHOTO pasjiena peanusyercs 3a cu€T TOro, uTo
o0yyaromuecs BIIOJIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIPEUIaraercs:

Ha OCHOBC IIOJYUYCHHBIX 3HAHUH pacrio3HaBaTb WM HAY4YHO OOBICHSATH (I)I/I3I/I‘-IGCKI/IC SIBJICHUA B
OKpY>Karolllell IPUPO/Ie U IIOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJbl MCCIEI0BaHUs (DPU3MUECKUX SBICHUH, B TOM YHUCIE AJIS POBEPKU
TUIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBICHSTH HAay4YHBIC OCHOBBI HauOoJiee BayKHBIX ,HOCTI/DKCHI/Iﬁ COBPCMCHHBIX TGXHOJ’IOI‘I/II;'I, HaIrrpumcep,
MPAKTUYCCKOI0 HMCIIOJIBb30BAHUA PA3JIMYHBIX MCTOYHHUKOB SHCPTHU HA OCHOBC 3aKOHA HNPCBpAlICHUSA U
COXPaHEHMs BCEX U3BECTHBIX BUIOB SHEPIUU.

Kaxnas w3 TeM JaHHOrO MOAYJS BKIIIOYAeT HKCIEPUMEHTAlIbHOE MCCIIEJOBaHUE 000OIIAIOIIEro
xapakrepa. Moaynb 3aBepllaeTcss MPOBEJECHHUEM JMArHOCTUYECKOM M OLEHOYHOM paboThl 3a Kypc
OCHOBHOTO o0uiero o0Opa3oBaHMUsl.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢u3nku Ha YpPOBHE OCHOBHOTO OOIIEr0o OOpa3oBaHWs HANPABJICHO Ha JIOCTHXKCHUE
JIMYHOCTHBIX, MCTANTPCAMETHBIX U IPCIMCTHBIX O6pa30BaTeJIbHBIX PE3YyIbTATOB.

B pesynbrate m3yueHus: (U3MKM HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y 00yYaroUIerocs
OyayT chOopMUPOBAHBI CIEAYIOLINE TNYHOCTHBIE PE3yIbTaThl B HACTH:

e 1) maTpMoTH4€CKOro BOCIUTAHUSA:

e - MPOSBIICHUE HMHTEpPECa K UCTOPHUH U COBPEMEHHOMY COCTOSHHUIO POCCHUUCKON (PU3NYECKOM
HayKU;

e - [IEHHOCTHOE OTHOIIEHHE K JIOCTH)KEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

e  2) rpa’kIaHCKOI0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

. - T'OTOBHOCTb K AKTHUBHOMY Y4YaCTHIO B O6Cy)KI[CHI/II/I 06H_[€CTBGHHO 3HAYUMBIX H I3THYCCKHUX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

e - OCO3HAHHE BaXXHOCTU MOPAIBbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUA:

e - BOCHPHUATHE JCTETHUECKUX KayecTB (PU3MUECKOW HAyKH: €€ TapMOHHYHOTO IOCTPOSHHUS,

CTpOFOCTI/I, TOYHOCTH, JIAKOHUYHOCTH,
e 4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

e - OCO3HAHME LIEHHOCTU (hPU3MYECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA IMO3HAHMsI MUPa, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BaJKHEUILIEH COCTABIIAIONIEH KYJIbTYpPHI;

e - pa3BUTHE HAy4YHOH JIFOOO3HATEIBHOCTU, HHTEPECA K UCCIIE0BATENILCKOM AESTEIbHOCTH;

e 5) popMupoOBaHHus KYJIbTYPbI 310POBbS H IMOIHOHAJIBLHOIO 0J1ar0NOJIyYHs:

e - OCO3HaHHUE LIEHHOCTH 0e30I1acHOro obpa3a JKM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUDE,

BaKHOCTU IIPAaBHJI OE€30M1aCHOrO MOBEJACHUS HAa TPAHCIIOPTE, HAa JIOPOTax, C AJIEKTPUUYECKUM U TEIUIOBBIM
000pyZI0BaHUEM B JOMAIIHUX YCIOBHSAX;

e - c(OPMHUPOBAHHOCTb HABBIKA pPe(IEKCUH, MPU3HAHHE CBOETo IpaBa HAa OUIMOKY M TaKOro Ke
[paBa y Apyroro 4ejaoBeKa;

e 6) TPY10BOI0 BOCIIUTAHUSA:

e - AaKTHBHOE y4yacTH€ B PELICHUM NPAKTUYECKUX 3adad (B paMKax ceMbd, o0pa3oBaTelbHOU
OpraHu3alM, ropoja, Kpas) TEXHOJIOTMYECKON M COLMAIbHOW HalpaBIEHHOCTH, TPEOYIOIIMX B TOM
qucie U GU3NIECKUX 3HAHUMH;

e - MHTEpEC K MPAKTUUYECKOMY H3YUEHHIO MPOQECcCHil, CBI3aHHBIX C (PU3UKOIL;
e 7)3K0JIOTHYECKOT0 BOCTIUTAHMSI:
e - OpHEHTallUd Ha TpUMEHeHHe (UIMUYECKUX 3HAHUK [UIsl peuieHus 3agad B o0jacTu

OKpY’Kalollled Cpelbl, IUIAHUPOBAHMS TMOCTYIKOB M OLEHKHM WX BO3MOXHBIX MOCIEACTBUN IS
OKpY>Karollen CpeJibl;

e - OCO3HaHHUE INI0OATBHOIO XapaKTepa HKOJIOTUYECKUX MTPOOJIEM U IyTEeH UX peIleHMS;

e 8) apanTanum K H3MEHAIIMMCS YCIOBHAM COLMAILHOH M IPUPOAHON Cpelbl:

e - IOTPEOHOCTH BO B3aMMOJEHCTBHM INPH BBIOJHEHUU UCCIEIOBAaHUNA U MPOEKTOB (pru3nyeckon
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUAM JIPYTHX;

e - [IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IEATEIBbHOCTB;

e - HOTPeOHOCTH B ()OPMUPOBAHUH HOBBIX 3HAHHM, B TOM uucie GOpMyIHpOBaTh UJEH, TOHATHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBICHUIX;

e - OCO3HaHHUE JIe(UIIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEN B 001aCTH (PU3UKH;

e - IUTAHMPOBAHHE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (U3NYECKUX 3HAHMIA;

e - CTpEMJICHHE aHAJM3UPOBATH U BBISABISITH B3AUMOCBSI3M MPUPOJIbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OLICHKA CBOUX JICHCTBUI C Y4ETOM BIUSHUS HA OKPY)KAIOLIYIO CPEy, BO3SMOMXKHBIX IN100aTbHBIX

MOCJIEICTBUH.



METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbTate ocBoeHus mporpamMMmbl 1Mo (HU3MKE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Y
oOyyarorerocst OyayT chopMupoOBaHbl MeTanpeIMeTHbIE Pe3yJabTaThl, BKIIOUYAIOIINE TO3HABATEIHHBIE
YHHUBEpCaJbHbIE Yy4eOHBIC JEHCTBUSA, KOMMYHHUKATUBHBIC YHHBEpCAJIbHbIE y4eOHBIE JCHCTBHS,
peryJasSTHBHBIC YHUBEpPCAIbHBIC YIeOHbIC 1CHCTBHSL.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeiicTBu:

e  BBUIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA OOBEKTOB (SIBJICHHIA);

e  YCTAaHABIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCU(PHUKAIMK, OCHOBAHHS JUIsI OOOOIIEHHS WU
CpaBHEHUS,

e BBIBIATH 3aKOHOMEPHOCTH M TPOTHUBOpPEUMsI B paccMaTpuBaeMbIX (akTax, AaHHBIX H
HAOJIOACHUAX, OTHOCALIMXCS K (PU3HUUECKUM SIBIICHUSIM;

e  BBUIBJIATH NMPUYUHHO-CIICJCTBEHHBIC CBS3U MPH M3YyYCHUU (PU3MUECKUX SIBICHHH M MPOLIECCOB,
JieNaTh BBIBOJBI C UCIOJb30BAaHUEM JCNYKTUBHBIX W HWHAYKTUBHBIX YMO3AKIIOYCHHH, BBIIBUTAThH
TUIOTE3bI O B3aUMOCBS3IX (PU3HMUECKUX BEIUYUH;

e  CaMOCTOSTENILHO BBIOMpATh CrOCO0 pemieHust y4deOHOH (u3uyeckol 3amaum (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pELICHUS, BbIOOpP Haubojee TMOAXOASIIEro C Y4ETOM CaMOCTOSITENIBHO
BBIJICTICHHBIX KPUTEPHUEB).

Bba3zoBble uccienoBareibckue 1eiCTBUS:

e  HCIOJB30BATh BOIPOCHI KaK UCCIIEOBATEILCKUNA HHCTPYMEHT MTO3HAHUS;

e TMPOBOJUTH IO CAMOCTOSITEJIbBHO COCTaBICHHOMY IIJIaHY OIBIT, HECIOXHBIM (PU3NUECKUii
HKCIEPUMEHT, HEOOIBIIIOE NCCIIEAOBAaHNE (PU3HMUECKOTO SBIICHHUS;

e OlLEHMBATh HA TMPUMEHUMOCTb U JOCTOBEPHOCTh HHGPOpPMAIUIO, TOJYYEHHYIO B XOJE
MCCIIETOBAHMS WU YKCIIEPUMEHTA;

e  CaMOCTOATENBHO (HOPMYyIUpOBaTh OOOOUICHHWS ¥ BBIBOJABI IO PE3yJbTaTaM MpPOBEAEHHOTO
HaOJII0/IeHUs, OIIBITA, UCCIIEOBAHNUS;

e IIPOrHO3UPOBATH BO3MOXKHOE JajibHEHIIee pa3BUTHE (U3MYECKHX TPOLIECCOB, a TaKXKe
BBIJIBUT'ATh MPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

e  TPUMEHSATH PA3JIMYHBIE METO/bl, THCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpe MH(pOpManuu
WIN JAHHBIX ¢ yYETOM MpeAIokKEeHHOHN yueOHol pusnueckoil 3a1auu;

e  AHAJIM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(POPMALMIO PA3JINYHBIX BUAOB U
dhopm npecTaBIeHus;

e  CAMOCTOATEIBHO BHIOMpATh ONTUMaNbHYIO (OpMy TMpeAcTaBieHuss HUHPOpMaALUU U
WUTIOCTPUPOBATh pElLIaeMble 3a/a4d HECIOXKHBIMH CXEMaMH, AMarpaMMaMM, MHOM rpapukod M HX
KOMOMHAIIUSIMH.

KoMMyHUKaTHBHBbIE YHHBepPcaIbHbIe Y4eOHbI€ el cTBHUA:

e B XxoAc¢ OOCYXIEeHHS y4eOHOTO Marepuasa, Pe3yJbTaToB JIA0OPATOPHBIX pPadOT M TMPOEKTOB
3aJjaBaTh BOIIPOCHI MO CYLIECTBY OOCYKIaeMOM TeMbl M BBICKA3bIBaTh MJIEH, HAlleJCHHbIE HA peIIeHue
3aJ]auu 1 MoJiiep KaHue OaroxenaTeaIbHOCTH OOLICHHUS;

e  CONOCTaBISITh CBOM CYXXJEHHUS C CYXJIEHUSMHU APYTUX YYaCTHUKOB JHasiora, oOHapyXUBaTh
pa3IM4Me U CXOJICTBO MO3UIIHIA;

e BBIPAXXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

e MNyONWYHO NPEACTABIATH PE3YJIbTaThl BBINOJHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPHMEHTA,
WCCTIEIOBAHMS, TIPOEKTA);

e T[IOHMMAaTh M WCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIAHOW W HHIMBUIYyaJbHOW pabOThl mHpH
peleHNH KOHKPETHON (PU3NUECKOil poOieMbl;



e TPUHUMATh LIETU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATh JCHCTBUS MO €€ NOCTUXKEHUIO:
pacmpeneniaTb poju, OOCYXKIaTh MPOIECCHl W Pe3yJbTaThl COBMECTHOW palbOThI, 0000mAaTh MHEHUS
HECKOJBKUX JTIOACH;

. BBITIOJIHATH CBOIO HaCThb p3.60TI>I, A0CTUTrasA Ka4YCCTBCHHOI'O PE3yJibTaTa IO CBOCMY HAIIPABJIICHUIO
U KOOPAHUHUPY CBOU I[CﬁCTBHSI C ApYTrMMHU YWICHAMU KOMAaHIbI,

e  OLEGHMBATh KauecTBO CBOEr0 BKJIaga B OOIMMHA MPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA

Camoopranusanus:

e  BBUIBJIATH NPOOJEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalMsAX, TpeOyoOIUX Ui pPELIeHUs
(bu3n4ecKux 3HaHUM;

e  OPHEHTHUPOBATHCS B PA3IMYHBIX NOJAXOJAaX MNPUHATUS PEIICHUH (MHIUBUAYAIbHOE, MPUHITHE
pellIeHns B IpyMIe, IPUHITHE PELLICHUN TPYIOi);

e  CaMOCTOSATEJIBHO COCTABIIATh AJITOPUTM pelleHHs] PU3NUECKOM 3a1a4M WM IUIaHa MCCIeI0BAHUs
C y4€TOM HMEIOIIUXCS PEeCYypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBATh IpejlaraeMble
BAPUAHTHI PEILCHUN;

e  JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIH HHTEJVIEKT:

e  J1aBaTh aJICKBAaTHYIO OLEHKY CUTYyallMH U MIPEAJIaraTh IUIaH €€ U3MEHEHUS;

e OOBSICHATH NPUUMHBI JOCTHKEHUS (HEIOCTH)KEHHUS) PE3YJIbTaTOB JIEATEIbHOCTH, JaBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

e BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb (B TOM YHCJIE B XOJ BBINOJHEHUS (PU3HUECKOrO
UCCIICIOBAaHUSI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENbCTB, M3MEHUBLIMXCS CHUTYyalUH,
YCTaHOBJICHHBIX OLIMOOK, BO3SHUKIIUX TPYAHOCTEH;

e  OILICHUBATh COOTBETCTBUE PE3YJIHTATA LIEIU U YCIOBUAM;

e  CTaBUTH ce0s Ha MECTO JIPYroro 4ejioBeka B XOJE CIOpa WIM JUCKYCCUU Ha HAy4YHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYToOro;

e IPU3HABATh CBOE MPaBO HA OLIMOKY IPU pelIeHUN (U3NYECKUX 3a/1ad UM B YTBEPKACHUSIX Ha
Hay4HbIE TEMBI M TAKOE K€ IIPaBO IAPYroro.

MNPEIMETHBIE PE3YJIBTATHBI

K koniy oOyuenus B 7 kjacce IpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPa)kaTh
c(hOPMHUPOBAHHOCTH Y O0yUAIOITNXCS YMEHHI:

e  WCIOJIb30BaTh TOHATHSA: (DU3WYECKUE W XUMHUYECKUE SIBJICHUs, HAOJIOJIEHUE, DKCIIEPUMEHT,
MOJI€JIb, TUTIOTE3a, CAUHHUIIBI (PU3UYECKUX BEIMYMH, aTOM, MOJICKYJIa, arperaTHbIE COCTOSIHHS BEIIECTBa
(TBépHoe, KUAKOE, Ta3000pa3HOE), MeXaHWYeCKoe JBIDKEHHE (paBHOMEpPHOE, HEepPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TpaeKTOpHs, paBHOACHCTBYIomas cuia, aedopmanus (ympyras, IUtacTudeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

e paznuyarh sBiCHHS (MudPy3us, TEIIOBOE [BIKCHHE 4YACTHUI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHUE, HEPAaBHOMEPHOE JBW)XEHUE, WHEPLMs, B3aUMOJIEUCTBHE Tell, paBHOBECHE TBEPJIBIX TEN C
3aKpEeIUIEHHOW OCBhIO BpalleHHs, Mepenadya JaBleHUs TBEPABIMH TelaMH, >KUJIKOCTSIMH M Ta3aMu,
aTMocepHOe [aBlICHHWE, IUIaBaHHWE TEJ, MPEBPAIICHUS MEXaHWYECKOW HHEPTruM) IO OMHCAHUI0 HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPHUPYIONTUX TaHHOE (PU3UIECKOE SBJICHUE;

e  pacrmo3HaBaTh NPOSBICHHE HM3YYCHHBIX (PU3UYECKUX SIBICHUI B OKpPYKAIOIIEM MHUpPE, B TOM
grciie (PU3NYECKUE SIBICHUSI B MPHUPOJE: MPUMEPHI IBUKCHUS C PAa3IUYHBIMUA CKOPOCTSIMH B JKUBOU U
HEXUBOW MPUPOJIC, ICUCTBUE CUITBI TPEHUS B MIPUPOJIC M TEXHUKE, BIMSIHUE aTMOC(EPHOTO /TaBJICHHS Ha
YKUBOW OpraHW3M, TUIaBaHUE PHIO, phIYard B TEJE YeIOBEKa, MPH ATOM MEPEBOIUTH MPAKTUUECKYIO 3a7a9y
B yueOHYI0, BBIIETSTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKHN ) (PU3NUECKUX SBICHHIA,



e OIUCHIBAaTh M3YYCHHBIE CBOWCTBA Tel U (U3MUECKHUE SIBICHUS, MCIONb3yd (U3NUECKHe
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSISI CKOPOCThb, CHIIA
YVOPYrOCTH, CHJIa TSKECTH, Bec Teja, CHjla TPEeHUs, JaBjieHue (TBEPAOro Teia, >KUIKOCTH, rasza),
BBITAJIKMBAIONIAS CHJIA, MEXaHWUYECKas padoTa, MOIIHOCTb, TUIEYO CHIIBI, MOMEHT CHJIbI, KO3()PUIHEHT
MOJIE3HOTO JCHCTBUS MEXaHU3MOB, KHHETUUECKasl U TOTCHIIMAIbHAS SHEPTHs), TPU ONMKUCAHUH MPABUIBHO
TPaKTOBaTh (PU3MYECKHUI CMBICT MCIOJb3YyEMbIX BEJIMYMH, MX OOO3HAUYEHHUS U €IUHUIBI (PU3UUECKHUX
BEJIMYMH, HAXOIUTH (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYHUHY C IPYTUMHU BETUUMHAMU,
CTPOUTH rPaQUKH U3YUYEHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIIMYUH;

e  XapakTepuU30BaTh CBOMCTBA TeJd, (PU3UYECKHWE SBICHUS W TPOIECCHI, HCIIOJIB3Yys IMpaBHIa
CIIOXEeHUs cuil (BIOJb OAHOW mpsMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, MPaBHIIO
paBHOBecHs ppiuara (06J10Ka), «3010TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTHH,
IIPH 9TOM JIaBaTh CIIOBECHYIO (POPMYITMPOBKY 3aKOHA M 3aIIMCHIBATH €r0 MAaTEMATUYECKOE BHIPAKEHUE;

e  OOBSICHATH (PU3UYECKHUE SIBICHUS, MPOIECCHI U CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTE
CUTYalMil IPAKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUMHHO-CIECICTBEHHbBIE CBA3U, CTPOUTH
00BbsCHEHHE U3 |1—2 JTOTWYECKHUX IIAaroB ¢ OMOpod Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUH,
(bU3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemarh pacy€THBIC 3aMaud B 1—2 JCHCTBUS, WCIONB3YS 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIIHEC
¢dbu3nyuecKkre BeJIMUMHBI: HA OCHOBE aHAM3a YCIIOBUS 3a/la4M 3aIIUCBhIBATh KPATKOE YCIOBHE, MOJICTABIATh
¢busznueckue BeMMYUMHBI B (OPMYNIBI UM TMPOBOAUTH pPAcy€Thl, HAXOAWUTH CIPABOYHBIC JaHHBIE,
HEO0OXOIUMBIC JUIS PEIICHUS 33]1a4, OIICHUBATh PCATMCTUIHOCTD IMOTYYCHHON (PU3NYCCKON BEITUIHHEI;

e  pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH TOMOIIH (PU3NICCKUX METOJIOB, B
OMMCAaHWUU HCCJENOBAHUS BBIACIATH IMPOBEPIEMOE IMpPEANoyiokeHue (TUMOTe3y), pasaudarbh W
WMHTEPIPETUPOBATH MOJNYUYEHHBIH pe3y/lbTaT, HAXOJUTh OMIMOKU B XOJE OIbITA, JIelaTh BBIBOJBI IO €r0
pe3yJibraTam;

e  TPOBOJUTH ONBITHI O HAOTIOACHWIO (DU3MYECKHUX SIBICHUN WM (U3HUYSCKUX CBOKCTB TEII:
dbopMynupoBaTh  MPOBEPSEMbIE  MPENAINOJIOKEHUS, COOMpaTh YCTAHOBKY U3  MPEIJIOKEHHOTO
000pyIOBaHUs, 3aITUCHIBATH X0/ OMBITAa U (HOPMYIUPOBATH BHIBOJIBI;

e  BBHINOJIHATH MNPSIMbIE HM3MEPEHHUS PACCTOSHHS, BPEMEHHU, MacChl Teja, 00bEMa, CUIbI U
TeMIIEpaTypbl C MCIOJIb30BAHUEM aHAJOTOBBIX W IU(PPOBBIX MNPUOOPOB, 3aMHUCHIBATH IMOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

e TMPOBOJIUTH UCCICJOBAHHE 3aBUCUMOCTH OJHOH (U3NYECKOW BENIWYMHBI OT JPYrol ¢
WCIIOJIb30BAaHUEM TIPSIMBIX M3MEPEHHH (3aBUCMMOCTH IYTH PaBHOMEPHO JBUXKYIIETOCs Tela OT BPEMEHU
JBIDKEHUS Tella, CUJIbI TPEHHs CKOJBXKEHHUS OT Beca Tella, KauecTBa OOpaOOTKH MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbl TPEHHUS OT IUIOIIAAU CONPUKOCHOBEHHS TEN, CHJIbI YNPYTOCTH OT YJIJIMHEHUs
MPYKUHBI, BHITATKUBAIOINIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tella M OT TUIOTHOCTH YKHUJIKOCTH, €€
HE3aBHUCHUMOCTH OT IJIOTHOCTH Te€Jla, OT TIIYOMHBI, HA KOTOPYIO TIOTPY>KEHO TEeJI0, YCIOBHUH IJIaBaHUSI TE,
YCJIOBHI pPaBHOBECHSl phluyara M OJIOKOB), y4acTBOBAaTh B IUIAHUPOBAHHHM Y4YEOHOTO WCCIIEIOBAHUS,
coOupaTh YCTAaHOBKY U BBINOJIHATH HU3MEPEHHS, CleAyd MpeAIOKEHHOMY TIUIaHy, (QUKCHPOBAThH
pe3yNnbTaThl TMOMYYEHHON 3aBHUCUMOCTH (U3NYECKUX BEIUYMH B BUAE MPEATOKEHHBIX TaOmUI[ U
rpaduKoOB, J€IaTh BBIBOJIBI 0 PE3YJIbTATAM HCCIICIOBAHNS,

e  TIPOBOJIUTH KOCBEHHBIE M3MEpPEHUsI (U3MYECKUX BEIUYHH (TUIOTHOCTH BEIIECTBA JKHIKOCTH H
TBEPJOTO Tela, CUjla TPEHUS CKOJIbKEHUs, JaBJICHUE BO3/yXa, BRITAIKUBAIOIIAsA CHUIIA, ACHCTBYIOIIAs Ha
MOTPYXEHHOE B KHUJIKOCTh TENO, KOI((UIIMEHT TMOJIE3HOTO NEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEAys
MIPEAVIOKEHHON WHCTPYKITUH: TPU BBITOTHEHUH U3MEPEHHUI COOMPATh SKCIEPUMEHTATBHYIO YCTAHOBKY U
BBIYUCIISITH 3HAYEHNE NCKOMOUW BETTUYMHBI,

e coONONIaTh PaBHUIIA TEXHUKH O€30MaCHOCTH MPH padboTe ¢ 1ab0paTOpPHBIM 000PYIOBAHUEM;

e  YKa3bIBaTh MPHUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIMIAIOIIMECs COCYIbl, OapoMeTp, pblyar, MOABMXKHBIA W HEMOJBIKHBIA OJIOK,
HaKJIOHHAS MJI0CKOCTh;



e  XapakTepu30BaTh NPUHIUIBI ACHCTBUS H3YyYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB ¢
ONOpO Ha MX ONUCAHMA (B TOM YHUCIE: MOAWMUIHHUKH, YCTPOHCTBO BOJONPOBOAA, THAPABIMUYECKHM
IIPEeCC, MAaHOMETP, BBICOTOMEp, IOPIIHEBOW HAcOC, apeoMeTp), WUCIHOJb3ys 3HaHMA O CBOMCTBax
¢bu3nUecKuX sIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHBI, U 3aKOHOMEPHOCTH;

e  MPHUBOAMTH NMPHUMEPH! (HAXOIUTh MH(POPMALUIO O MpPUMEpax) MPAKTHYECKOTO HCIOJIb30BAHUS
¢bu3nyeckux 3HAHUN B IOBCEJHEBHOM JKM3HU JUIsl oOecrieuyeHHs Oe301IacCHOCTH IpHU OOpalleHHuu C
npubopaMM M TEXHUYECKMMHU YCTpOMCTBaMH, COXpPAaHEHUs 370pOBbi M  COONIONEHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLLEN CPELE;

e  OCYILECTBJIATh OTOOP MCTOYHUKOB HMH(popManuu B VHTEpHETE B COOTBETCTBUHU C 33JaHHBIM
IIOMCKOBBIM 3allPOCOM, Ha OCHOBE HMMEIOIIMXCSl 3HAHWHW M MyTEM CPaBHEHMs Pa3IMYHBIX HMCTOYHUKOB
BBIJIEJIATH HHPOPMALIUIO, KOTOPAs SIBJIETCS IPOTUBOPEUNBOM MIIM MOKET OBITh HEJOCTOBEPHOM;

e WCHOJB30BATh TPU BBIIOJHEHUM YYEOHBIX 33JaHUN HAYYHO-TIOMYJISAPHYIO JIMTEPATYpy
(GU3NIECKOTO CONEpKAHMs, CIPAaBOYHBIE MaTEepHalbl, pecypchl cetn MHTepHeT, BiIaneTh NpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE KpAaTKUE IIMCbMEHHBbIE M YCTHblE COOOLIEHMS Ha OCHOBe 2-3
UCTOYHHUKOB HH(pOpMAIMU (PU3MUECKOTO COAEpXKaHHs, B TOM 4HCJIE IYOJUYHO JeiaTh KpaTKue
COOOMICHUSI O pe3ysbTaTax MPOEKTOB HMJIM YYEOHBIX MCCIIEJIOBAHHIA, IPH STOM I'PaMOTHO HCIIOJIB30BATh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BHICTYINICHHE [TPE3EHTALUECH;

e  IIpPU BBINOJHEHUH y4eOHBIX NMPOEKTOB U MCCIEIOBAHUN pacnpeAessaTh 00S3aHHOCTU B IpyIIe B
COOTBETCTBUM C IIOCTAaBJIEHHBIMM 3a/ladyaMH, CJIEIUTH 3a BBIIOJHEHUEM IUIaHA JACWCTBUN, aJ€KBAaTHO
OLICHMBATh COOCTBEHHBIM BKJIAJ B JESITEIBbHOCTb TPYIIIbI, BBICTpaUBaTb KOMMYHHUKAaTHUBHOE
B3aUMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K xonuy oOyuenust B 8 kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

e  HCNOJNb30BaTh MOHATHS: Macca U pasMepPbl MOJIEKYJ, TEIJIOBOE JIBUKEHHUE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHMSI BELIECTBA, KPUCTAIIMUECKUE U aMOp(HBIE Tella, HACHIICHHBIH U HEHACHIILCHHBIH
nap, BJIQXHOCTb BO3/]yXa, TeMIIEpaTypa, BHYTPEHHsS HEPrusi, TEIUIOBOW JABHUraTelb, 3JI€MEHTApHBIN
ANEKTPUYECKUH 3aps]l, JIEKTPUUECKOE I10JI€, IPOBOJHUKU U TUAIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUECKUN
TOK, MarHUTHOE I10JIE;

e  pa3inyath sBJIEHUA (TEIJIOBOE pacIIMpEHHUE M CXkKaTue, Tervlonepeaaya, TeIIoBOe PaBHOBECHE,
CMauyMBaHME, KaNWJUIApHbIE SBJECHUS, HWCHApeHHe, KOHJEHCAIUs, IUIABJICHUE, KPHCTALTU3aIMs
(oTBepaeBaHKe), KUMIEHUE, TeIUIONEpeaada (TErIONPOBOHOCTh, KOHBEKIIUS, U3ITYYCHHUE), dICKTPU3AIUS
TeJ, B3aUMOJEHCTBUE 3aps10B, IEHCTBUS 3JEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEICTBIE
MarHuTOB, J€MCTBUE MAarHUTHOTO TOJsI HAa MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs WHAYKIUS) IO
ONMCaHUIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPHUPYIOUIMX JaHHOE (U3UYECKOe
SIBJICHUE;

e  pacmo3HaBaTh NPOSIBJICHHE W3YYEHHBIX (PU3UUECKHUX SIBJICHHM B OKpYXKAIOLIEM MHpE, B TOM
yucie Gu3nyeckue BJICHHs B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KaWIIISIPHBIE SIBICHUS B IPUPOJIE,
KpHUCTaJIBl B IpUpoJie, u3inydeHue CoHIla, 3aMep3aHue BOJ0EMOB, MOPCKHE OpU3bl, 00pa3oBaHUeE POCHI,
TyMaHa, WHes, CHera, 3JEKTPUYECKHE SIBIIEHUS B aTMmocdepe, 3IEKTPUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHOE Mosie 3eMjH, JApei¢ MOII0COB, pPOJib MAarHUTHOTO MOJIS JJIS JKU3HM Ha 3emiie, MOJIIPHOE
CHSIHME, TIPU 9TOM MEPEeBOJUThH NMPAKTUUECKYIO 3aj7jauyy B y4eOHYIO, BBIIEISATh CYIECTBEHHbIE CBOMCTBA
(mpu3HaKu) PU3NYECKUX SIBICHUM;

e  ONUCHIBaTh H3YYEHHbIE CBOWCTBA Tel U (U3MYUECKHUE SIBICHUS, MCIONb3yd (U3NUecKue
BEJIMYMHBI (TeMIieparypa, BHYTPEHHSS DSHEPIus, KOJMYECTBO TEIUIOTHI, YJeNbHas TEII0EMKOCTD
BEIIECTBA, yJeJbHAs TEIUIOTa IUIABJIEHHUS, YIelbHas TEIUloTa NapooOpa3oBaHuUs, ylelbHas TeIuioTa
CropaHusl TOIIMBA, KO3(PPUIIMEHT MOJIE3HOr0 ASUCTBHUS TEIUIOBOW MAIIMHbBI, OTHOCUTEIbHAS BIaXHOCTb
BO3/lyXa, DJIEKTPUUYECKUN 3aps]l, CHJIa TOKA, 3JIEKTPUUYECKOE HAIPSDKEHUE, CONPOTUBIIEHUE TPOBOJIHUKA,
yIETbHOE CONPOTUBJIEHHE BEIIEeCTBA, padoTa M MOIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMHCAHHUH
MPaBWIbHO TPAaKTOBaTh (PU3MUECKUM CMBICT HCIIOJIb3YEMBIX BEJIWYUH, OOO3HAYEHMS] W €IUHUIIBI



(bu3MuecKUX BEIMYUH, HAXOAUTHh (OPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PM3MUYECKYIO BEIMYUHY C APYTUMU
BEJIMYUHAMU, CTPOUTH IpaUKU U3y4YEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;

e  XapaKTepU30BaTh CBOMCTBa TeJ, (U3NYECKUE SBICHHUS M IPOLIECCHl, HCIOIB3YS OCHOBHBIC
II0JIO)KEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOpUU CTPOEHHUS BEIIECTBA, MPUHLMUI CYNEPIO3ULUHU T0JIEH
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa i yyacTKa Lienu, 3aKoH J[xoyisa—
Jlenna, 3akoH coOXpaHEHHs SHEPTUu, IPU ITOM J1aBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA UM 3aMKCHIBAThH
€ro MaTeMaTU4eCKOEe BbIPAKEHUE;

e  OOBACHATH (PU3MYECKHE IMPOLECCHl W CBOMCTBA TeN, B TOM YHCIE U B KOHTEKCTE€ CHUTyalUi
[IPAKTUKOOPUEHTUPOBAHHOI'O  XapaKTepa:  BbIABIATh  [PUUMHHOCIEACTBEHHBIE  CBSA3M, CTPOUTH
00BbsCHEHHE U3 |1—2 JOTMYECKHUX IIAaroB ¢ OMOpod Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MYECKHUX SBJICHUH,
(bu3nYeCKrX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarb pacuéTHBIC 3a7aud B 2—3 NEHCTBHS, UCHOJB3YS 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINE
¢u3nveckre BETMUMHBI: Ha OCHOBE aHAJIM3a YCIIOBHUS 3a/laud 3alHMChIBATh KPATKOE YCIOBHUE, BBISBIATDH
HEJOCTAaTOK JaHHBIX JUIS PELICHHUS 3a/Jadyd, BbIOMpaTh 3aKOHBI U (OPMYIbI, HEOOXOOUMBbIE s €&
pellleHrs, MPOBOJUTh pacuy€Thl W CpPaBHUBATh IIOJyYEHHOE 3Ha4YeHHE (U3MUECKON BEIUYMHBI C
U3BECTHBIMU JIaHHBIMU;

e  pacro3HaBaTb NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPH TOMOIIM (U3NYECKHX METOJIOB,
UCIIONB3Ysl  ONMCAaHUE  HUCCIEAOBAHUS, BBIACIATH IPOBEPAEMOE  IPEAINOJIOKEHUE, OLIEHUBATh
MPaBUIILHOCTh NOPSAJIKA IPOBEAEHUS UCCIEAOBAaHMS, 1€J1aTh BHIBOBL;

e  TPOBOJUTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUNW WM (PU3NIECKUX CBOWCTB TeI
(KanmMJUTApHBIE SIBJICHUS, 3aBUCUMOCTH IaBIICHHUS BO3/AyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCThIBAaHMS W HArpeBaHusi MNpH M3IYYEHUH OT I[BeTa U3JIydaromel (Morjaomaniei)
MMOBEPXHOCTH, CKOPOCTh MCHApPEHUsi BOABI OT TEMIIEpaTypbl JKUJIKOCTH W IUIOMIAAN €€ MOBEPXHOCTH,
AJIEKTpU3aLUs T U B3aUMOJECUCTBUE JIEKTPUUYECKUX 3apsi/i0B, B3aUMOJEHCTBHE MOCTOSIHHBIX MAarHUTOB,
BHU3YyaJIM3alUsi MarHUTHBIX IOJIEH MOCTOSIHHBIX MarHUTOB, JEMCTBHUSI MArHUTHOIO IOJII HA IPOBOJHUK C
TOKOM, CBOMCTBa 3JEKTPOMArHuTa, CBOMCTBA AJIEKTPOJABHUraTENsl MOCTOSHHOTO TOKAa): (pOpMyIHpOBaTh
MIPOBEpsieMbIE MPEATNOIOKEHHSI, COOUPATh YCTAHOBKY U3 MPENI0KEHHOTO 000pyI0BaHUs, OMUCHIBATH X0/
OTBITa M (POPMYITUPOBATH BBHIBOJIBL;

e BBINOJIHATD NPSIMBIE U3MEPEHUS TEMIIEPATyphl, OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa, CUJIBI TOKA,
HaNpsDKEHUs C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U AATYMKOB (PM3NYECKUX BEITMYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUH ¢ yUETOM 3aJaHHONM aOCOJIFOTHON MOTPEIIHOCTH;

e TMPOBOJUTH UCCIECJOBAHHE 3aBUCUMOCTH OJIHOM (U3NYECKOM BEJIMYMHBI OT JPYrod ¢
HCIIOJIb30BAaHUEM MPSMBIX H3MEPEHMH (3aBUCUMOCTb COINPOTUBIIEHUS MPOBOJHUKA OT €ro JUIMHBI,
IUIOUIAIA TIONIEPEYHOr0 CEYEHHsS U YAEIBHOIO CONPOTHUBIICHUS BEIIECTBA INPOBOJHUKA, CHJIBI TOKa,
UAYHIETO 4Yepe3 INPOBOJHHUK, OT HANPSDHKEHWS Ha NPOBOJHUKE, HCCIENOBAHUE IIOCIENOBATENBHOIO U
NapajuleIbHOTO COEAMHEHUHM IPOBOJHUKOB): IUIAHUPOBATh HCCIEOBAaHUE, COOMpaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHUs, CleAyd NpeyIoKEHHOMY IUIaHy, (UKCHpPOBaTh pE3yJbTaThl IOJYy4YEHHOU
3aBHCUMOCTH B BUJIE TaOJIUI] U TpaMKOB, JeJaTh BEIBOBI M0 Pe3yJIbTaTaM UCCIIE0BaHMS;

e  IPOBOJUTH KOCBEHHbIE M3MEpeHUs (PU3NYECKUX BEIMUYUH (yAeTbHas TEIUIOEMKOCTh BEIIECTBa,
COINPOTHBIIEHUE TPOBOJHUKA, pabOTa M MOIIHOCTb 3JEKTPUYECKOTO TOKA): IJIAHUPOBATh H3MEPEHUS,
coOupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY, CJIeysl IPEII0KEeHHOW UHCTPYKIIMU, U BBIYUCIIATH 3HAUEHUE
BEJIMYMHBI;

e coOmo/aTh MpaBMiia TEXHUKH 0€30MacHOCTH NMpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

e  XapaKTepHU30BaTh NPUHIUIBI JIEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOM Ha UX OMHMCAaHUSA (B TOM 4YHCIE: CHCT€Ma OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas TypOuHa,
amMIiepMeTp, BOJBTMETP, CUYETYMK OJEKTPUUYECKOM DHEPruHu, HIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelbHbIe 3JEKTPONPHOOPHl (IPUMEPHI), DIEKTPUYECKHE MPEIOXPAHUTENH, 3JIEKTPOMArHHUT,
AJIEKTPOJBUraTeNlb IMOCTOSHHOTO TOKa), MCIIONB3Ysl 3HAHUS O CBOMCTBaXx (PU3MYECKUX SBIEHUH U
HeoOxoIuMble (hHU3HUECKHE 3aKOHOMEPHOCTH;



e  pacro3HaBaTh MPOCThIE TEXHHYECKHE YCTPOWCTBA M M3MEPUTEIbHBIE NMPHOOPHI MO CXeMaM U
CXEMAaTHYHBIM PHCYHKaM (KUAKOCTHBIH TEPMOMETp, TEpMOC, INCHXPOMETp, THI'POMETp, IBHIaTelb
BHYTPEHHETO CTOpaHUs, 3JIEKTPOCKON, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUYECKUX Lemed C
MOCTIeIOBATEIbHBIM U TApaUICIbHBIM COCIUHEHUEM D3JIEMEHTOB, pa3jindas YCJIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JICKTPUYECKHX IICTICH;

e  TPUBOJAMUTH HNPUMEPH! (HAXOAWUTh MH(MOPMALUIO O MPHUMEpax) MPaKTHYECKOTO HCIOIb30BAHHS
¢GU3MUECKUX 3HAHWK B IOBCEAHEBHOM MXHM3HM JUId oOecreueHHs Oe30MacHOCTH TNpH OOpaIleHUHM C
npubopaMu ¥ TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHHUS 3/0pOBbS U  COOJIIOJCHHS HOPM
9KOJIOTMYECKOr0 NOBEACHUS B OKPYXKAIOLIEH cperie;

e  OCYIIECTBISITH MOWUCK HH(pOpManuu (U3NUECKOro cojepkaHust B lHTepHeTe, Ha OCHOBE
UMCIOLIMXCS 3HAaHUW M IMyTEM CpPaBHEHHS JONOJHUTEIbHBIX HCTOYHHMKOB BBIACIATH HH(OpManuio,
KOTOpas SBJSETCS MPOTUBOPEUUBOM MM MOXKET OBITh HEIOCTOBEPHO;

e  WCHOJB30BATh TPU BBINOJHEHUM YYEOHBIX 33JaHUN HAYYHO-TIOMYJISAPHYIO JIMTEPATypy
(U3MUECKOTO COAEpKaHMs, CHPAaBOYHBIC MaTepHalibl, pecypchl cetd MHTepHer, BianeTp mpHEMamu
KOHCIICKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMY U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e  CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KPATKHUE YCTHBIE COOOIIEHHs, 0000mas nHPOpMaLUIO
U3 HECKOJIbKMX HWCTOYHHUKOB (DU3MYECKOTO CONEp)KaHHs, B TOM 4YHCIE NyOJIMYHO MPEACTABIATH
pe3yNbTaThl MPOSKTHOM WM HCCIEIOBAaTEIbCKON AEATEIBHOCTH, MPH 3TOM T'PaMOTHO HCIIOJIB30BAThH
M3y4YCHHBIN MIOHATUIHBIN anmnapar Kypca (U3UKH, COIPOBOXKIATh BBICTYILICHHE TIPE3CHTAINEH;

e  IIpH BBHIIOJHEHUU YYEOHBIX MPOEKTOB M MCCIENOBAHUN (PU3MUYECKHX IMPOIECCOB PACIPELIIATh
0053aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABJICHHBIMHU 3aJadyaMH, CICIUTH 32 BBHIIIOJHEHUEM IUIaHA
IEUCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO OIIEHMBATh COOCTBEHHBIN BKJIAJ B JACATECIBHOCTH I'PYIIIHI,
BBICTPAaNBAaTh KOMMYHHKATUBHOE B3aMMO/JICHCTBHE, IPOSBIISSA TOTOBHOCTD Pa3peniaTh KOH(QINKTHI.

K xonmy oOyueHust B 9 kjacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
chOpMUPOBAHHOCTH y OOYHAIOIINXCS YMEHUH!

e  HCIIONB30BATh MOHATHUS: CHCTEMA OTCYETA, MaTepUalibHAs TOYKA, TPACKTOPHS, OTHOCUTEILHOCTD
MEXaHMYECKOT0 IBIDKCHHA, aedopmanus (ympyras, IUIacTUYecKas), TPEHHE, LEHTPOCTPEMHTEIBEHOE
YCKOpEHHE, HEBECOMOCTb M IEPerpy3KH, LEHTP TKECTH, aOCONIOTHO TBEPAOE TEJO, LEHTP TIKECTH
TBEPIIOTO TeJa, paBHOBECHE, MEXaHMUYECKHE KOJeOaHWs W BOJHBI, 3BYK, MH(Pa3BYK H YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JIAIbHO30PKOCTH,
CIIEKTPBI UCITYCKaHHs U TOTJIOMEHMS, allb(a, OeTa- U raMMa-u3aydeHus, U30TOIbI, JiepHasi SHEPreTUKa;

e pa3nuyarh SBIEHUS (paBHOMEPHOE W HEPaBHOMEPHOE TNPSMOJIMHEHHOE JIBIIKEHHE,
PaBHOYCKOPEHHOE TPSIMOJMHEWHOE IBUKEHHE, CBOOOHOE IaJeHHe TeJ, PAaBHOMEPHOE JBIDKEHHE II0
OKPY>KHOCTH, B3aUMOJICHCTBUE Tell, P€aKTUBHOE JIBUKEHUE, KOJieOaTeIbHOE JIBUKEHUE (3aTyXaolue
BBIHY)KJICHHbIE KOJICOAHHUsI), PE30HAHC, BOJHOBOE JIBUXKEHHE, OTPaKEHUE 3BYKa, MPSIMOJIMHEIHOE
pacmpocTpaHeHHe, OTpaKEHHE M NPEJIOMJICHHE CBETa, IIOJHOE BHYTPEHHEE OTPaKeHHE CBETa,
pasiioxeHune 0eIoro CBeTa B CIEKTP U CIIOKEHHE CIIEKTPAIbHBIX IIBETOB, IUCIIEPCHUS CBETA, €CTECTBEHHAS
PalnOaKTUBHOCTh, BOSHUKHOBEHHME JIMHEHYATOrO CIEKTpa MU3Jy4eHMs) MO OMUCAHMIO UX XapaKTepHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJAaHHOE (PU3HUECKOE SBJICHUE;

e  pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DPM3MUECKUX SBICHUN B OKpYyKarolmleM MHUpe (B TOM
qrcie GU3NYecKre SBJICHUS B MPHUPOJE: MPHUINBHI U OTIUBBI, ABMKEHHE MIaHeT CONHEYHOH CHCTEMBI,
pPEaKTUBHOE JIBM)KEHHE KHMBBIX OPIaHU3MOB, BOCIPHATHE 3BYKOB >KMBOTHBIMH, 3EMIIETPSACEHHE,
celicMUYeCKHe BOJIHBI, I[yHaMM, 9XO, IL[B€Ta TeJ, ONTHYECKHUE SBICHHUS B IMpPHUPOJE, OHOIIOTHYECKOe
NICWCTBUE  BUAMMOTO,  YJNbTPa(pHOIETOBOTO W  PEHTICHOBCKOTO  M3IyYeHHWH, eCTECTBEHHBIN
pannoaKTUBHEINA (DOH, KOCMHYECKHE JTy4IH, PATHOAKTHBHOE H3ITy4eHHE TPUPOJHBIX MUHEPAJIOB, JICHCTBHE
PallMOAKTUBHBIX M3JIy4€HUIl Ha OpraHu3M 4elOBeKa), MPH 3TOM NEepeBOJIUTH MPAKTHUECKYIO 3a]lady B
y4eOHY10, BBIIENATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUM;

e ONWCHIBaTh M3y4YCHHbIE CBOWMCTBA Tel W (U3MYECKUE SIBJICHUS, MCIONB3Ys (hU3NUYECcKHe
BEIMYMHBI (CpelHSsI M MIHOBEHHAas CKOPOCTh Tela TP HEPaBHOMEPHOM JIBKCHHHU, YCKOPCHHE,
nepeMeIieHne, myTh, yrJioBas CKOPOCTh, CHJa TPEHUs, CHJa YNPYTOCTH, CHJIA TSDKECTH, YCKOpEHHE



CBOOOJHOIO MaJEHUs, BeC Teja, UMIYJIbC TEJa, UMIIYJIbC CHIIbI, MEXaHUUYeCcKass paboTa M MOIIHOCTb,
NOTEHIMAJIbHAsI SHEPTHsl Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, IOTCHIMAIbHAs YHEPIUs CKATOM
IPY>KUHBI, KHHETUYECKasl SHEPIHsl, OJHAs MEXaHU4ecKasi SHEPrus, epHo U 4acToTa KojebaHuil, JyinHa
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOpPOCTb CBETa, IOKA3aTelb IPEJIOMIIEHUS CpPEIbl), IPU
ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UYECKHI CMBICT HCIOJIb3YEMbIX BEIMYUH, OOO3HAUCHUS H
eMHULBl (PU3MUECKUX BEIUYHMH, HAXOIUTh (POPMYJIbl, CBSA3BIBAIOLINE AAHHYIO (DU3MUYECKYIO BEIUUYHHY C
APYTUMH BEJIMUYUHAMHU, CTPOUTH TPa(pUKU N3YYEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEIUUUH;

e  XapaKTepu3OBaThb CBOWCTBA TeJ, (HU3MUECKUE SBJICHUS W MPOLECCHl, HCHOIb3ySd 3aKOH
COXPAHEHHUs DHHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHLUI CYNEPIO3ULMU CWJI, IPUHLHUI
OoTHOcUTeNIbHOCTU [ anunes, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHMs HMIIY/IbCa, 3aKOHBI OTPAXEHUS U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHMs 3apsiIOBOI0 M MAacCOBOI'O YHCEN IPU SAEPHBIX PEAKLUAX, PU
3TOM J1aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIMCHIBATh €TO MATEMAaTHUECKOE BBIPAKEHUE;

e  OOBSACHATH (PU3MYECKHE TNPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE MU B KOHTEKCTE CHTyalul
IIPAKTUKOOPHUEHTUPOBAHHOIO  XapakTepa: BbIABIATh IPUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
00BsCHEHHE U3 2—3 JIOTUYECKHUX IIAaroB ¢ OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUH,
(U3NIEeCKNUX 3aKOHOB MJIH 3aKOHOMEPHOCTEHH;

e pewiath pacy€THbBIC 3a/1a4 (OMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHMI), HUCIIOJIb3Ysl 3aKOHBI
U (GopMyJibl, CBSI3bIBarOIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3a/laud 3alUCHIBATh
KpaTKO€ YCIIOBHE, BBISBIIATH HEJOCTAIOIIME WM W30BITOUHBIE JaHHbIE, BHIOUPATh 3aKOHBI U (HOPMYIIH,
HEOOXOAMMBIC ISl PEIICHHS, IPOBOUTH PACUYETHI U OIICHUBATH PEATMCTUYHOCTD MOTYYCHHOTO 3HAUYCHUS
(U3HYECKON BETMIMHBL;

e  pacro3HaBaTb NPOOJEMbI, KOTOpblE MOXXHO pPEIIUTh HPU MOMOLIM (U3NYECKUX METOIOB,
UCMOJNb3ys ONHUCAaHHWE MCCIENOBAHUSA, BBLACIATH IPOBEpsIeMOE  IPEIIOJIOXKEHHUE, OLCHUBATh
[IPaBWJIbHOCTb MOPSAJIKA MPOBEACHUS MCCIENOBAHMs, JENaTh BBIBOJAbI, HHTEPIPETUPOBATH PE3YJIbTATHI
HaOJIIOIEHUI U OIIBITOB;

e  IPOBOJUTH ONBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUH MM (DU3MYECKUX CBOMCTB Tell
(u3ydyeHue BToporo 3akoHa HploTOHa, 3aKOHa COXpaHEHHs] YHEPTUH, 3aBUCHUMOCTb Iepuoja KojieOaHui
IIPYXKUHHOT'O MAsTHUKA OT Macchl rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTY Il MaJIbIX
Kose0aHui, MPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, pasjio’KeHUE OEoro cBeTra B CHEKTpP, M3Yy4YEHHE
CBOWCTB M300pakeHUs B IUIOCKOM 3€pKajieé U CBOMCTB M300pa’keHHs MpeaMeTa B COOMparollel JIMH3E,
HaOJI0ICHNE CIUIOIIHBIX U JIMHEHUYAaThIX CIIEKTPOB M3IYUYEHHUs1): CAMOCTOSTENIbHO COOUpaTh YCTAaHOBKY U3
n30bITOYHOrO Habopa 00OpyHOBaHUS, OMMCHIBATH XOJ ONbITA M €ro pe3yiabTaThl, (HOPMYJIHPOBAThH
BBIBOJIBI;

e  IPOBOJUTH IMPH HEOOXOIMMOCTH CEPUI0 HPSAMBIX M3MEPEHMH, ONpenesss cpelHee 3HAYeHHE
u3MepsieMoil BennuuHbl ((poKycHOe paccTosHHE coOMparoliei JIMH3bI), 000CHOBBIBaThH BBIOOp criocoba
U3MepeHus (U3MepUTEeIbHOro Mpudopa);

e  TPOBOJUTH HCCIIEIOBAHUE 3aBHUCHUMOCTEH (U3NYECKUX BEJIUYMH C HCIOJIb30BAHHEM MPSMBIX
M3MepeHuH (3aBUCUMOCTh IIYTH OT BPEMEHHM IIPHU PAaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJlbHOM CKOPOCTH,
nepuoJia KojaeOaH! MaTeMaTHUeCKOro MasiTHUKA OT JJIUHBI HUTH, 3aBUCUMOCTH yIJIa OTpa)KeHHs CBETa
OT yIJla MaJeHus U yrila MpejIoMIIeHUs OT yIila MMaJeHus): MJIaHUPOBaTh UCCIEI0BAHUE, CAMOCTOSTENIBHO
coOupaTh yCTaHOBKY, (PUKCHUPOBATh PE3yIbTAThl MOTYyYEHHONW 3aBUCUMOCTH (PU3HUECKUX BEIMYUH B BUJIE
TabIUI ¥ TpaUKOB, JAETaTh BEIBOBI M0 PE3yJIbTaTaM HUCCIIEI0BaHMS;

e  IPOBOJUTH KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEIMUYUH (CPEIHss CKOPOCTh U YCKOPEHHE Tesa
IpU PaBHOYCKOPEHHOM JIBJKEHUH, YCKOpEHHE CBOOOJHOIO MaJeHusi, XECTKOCTh MPY>KUHBI,
KOA(DPUITMEHT TPEHUS CKOJIBKEHUS, MEXaHUYeCKass paboTa U MOIHOCTh, YaCTOTa U MEPHOJ KojieOaHu
MaTeMaTHYeCKOro M MPY>KUHHOTO MAasTHUKOB, ONTHYECKas CUjIa cOOMparollel JUH3bI, PaJUOAKTUBHBIN
¢$oH): MIAaHUPOBATh M3MEPEHUs, COOUPaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH U3MEPEHUS,
cleysl TPEeUI0KEHHON HMHCTPYKLNHU, BBIYUCIATh 3HAYEHHE BEJIMUYMHBI M aHAJIW3UPOBATH MOJIYYCHHBIE
pe3yJbTaThl C YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHUI;

e co0OJO/IaTh IPaBUJIa TEXHUKU O€30MacCHOCTH MpU padboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;



e  pa3INYaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (U3MUYECKUX MOJEJEH: MarepuaibHas TOUKa,
a0CoOJIIOTHO TBEPAOE TENO, TOUCUHBIH UCTOUHUK CBETA, Jy4, TOHKas JIMH3A, IJaHETapHas MOJENb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO 1pa;

e  XapakTepu3OBaTh NPHUHIMIIEI JEHCTBUA M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIOpOM Ha MX OoNMcaHus (B TOM 4YMCIE: CHUAOMETP, AATYUKU IOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS,
pakeTa, 3XOJOT, OYKH, MEpPHUCKOIl, (oToanmapaT, ONTUYECKHE CBETOBOJIbI, CIEKTPOCKOIN, TO3MMETD,
KaMepa BuiibcoHa), Mcnonb3ys 3HaHUA O CBOMCTBAX (PU3MYECKUX SIBICHUHM M HEOOXOoAuMbIe (pusnueckue
3aKOHOMEPHOCTH;

e  HCHONb30BaThb CXEMbl M CXEMATUYHbIE PUCYHKHM H3YUYEHHBIX TEXHUUYECKHUX YCTPOWCTB,
M3MEPUTENBHBIX PUOOPOB U TEXHOJIOIMUYECKHX MPOLIECCOB P PELIEHUH Y4eOHO-IIPaKTUYECKUX 3a/ad,
OINTUYECKUE CXEMBI JIJIsl IOCTPOEHUS U300pakeHUH B IIJIOCKOM 3€epKajie U coOUparoIel JIMH3E;

e  MPHUBOAMTH NMPHUMEPH! (HAXOIUTh MHPOPMALUIO O MpPUMEpax) MPAKTHYECKOTO HCIOJIB30BAHHUS
(bu3MUeCKUX 3HAHWM B TOBCEAHEBHOW KHM3HU IJIs OOecreueHuss Oe30MacHOCTH TpU OOpamieHUuu C
npubopaMM U TEXHMYECKMMHU YCTPOMCTBaMH, COXpPAHEHHUS 340pOBbS M  COONIOJEHHS HOPM
JKOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOILLEH CPELE;

e  OCYIIECTBJIATH MOMCK MH(pOpMaLuu (pu3nyeckoro copepkanust B MIHTEpHETE, caMOCTOSTEIHHO
bopMynHpys TIOMCKOBBIA 3ampoC, HAXOIUTh IyTH OMNpPEIENCHUs] JOCTOBEPHOCTH MOJYYEHHOM
nH(pOpMalUU Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIONOJHUTEIbHBIX UICTOUHUKOB;

e HCHOJB30BATh IPU BBINOJHEHUM Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJISAPHYIO JIMTEPATYpYy
(U3NIECKOTO CONEpKAHMS, CIPABOYHBIE MaTepHalbl, pecypchl cetn HMHTepHeT, BiIajeTh NpHEMaMHU
KOHCIIEKTHPOBAHUS TEKCTa, peodpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e  CO3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(pOpMaLUU U3
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOro COJEp KaHUs, MYOJUYHO MPEACTABIATh PEe3yIbTaThl MPOCKTHOMH
UM HCCIIEOBATENIbCKON JEATENbHOCTH, IIPY 3TOM T'PAMOTHO HMCIOJIB30BaTh M3YYEHHBIM MOHATHWHBINA
ammapatr H3y4aeMoro paszena (U3MKA W CONPOBOXKIATH BBICTYIUICHHE TpE3eHTAaluel C y4éToMm
ocoOeHHOCTeH ayIuTOpUHU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

KoanuecTBo 4acoB

Ne JuaexkTpoHHbIe (HU(pOBbHIE)
HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMBbl Konrpoubnbie | Ilpakruueckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI

Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
11 ®dusznka - Hayka o Ipupoje 2 https://m.edsoo.ru/ZJ2UI13BMX
1.2 dusnueckue BEINYNHBI 2 1 https://m.edsoo.ru/UDCTC8RJD
1.3 EctecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 https://m.edsoo.ru/ZOL7QLIIS

Hroro mo pazneny 6

Pasznen 2. [lepBoHayaibHbIE CBEJIE€HUS 0 CTPOEHUU BellleCTBA
2.1 Crpoenue BemecTna 1 https://m.edso00.ru/2SJ151M41
2.2 JIBr>keHre U B3aMMO/ICHCTBHE YaCTHI] BEIIECTBA 2 1 https://m.edsoo.ru/ZXDKQLXCC
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 https://m.edsoo0.ru/ONOV1XY 1K

Hroro nio pazgeny )

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHuueckoe JBUKEHUE https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepmus, macca, TNIOTHOCTh https://m.edsoo.ru/GXPU4MT5P
3.3 Cuna. Bunpe! cun 14 1 https://m.edsoo.ru/9RNDRUONW

Hroro no paszneny 21

Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

aBienue. [lepenava gaBieHus TBEPABIMHU TEIAMHU,
4.1 A pefatan PA 3 https://m.eds00.ru/XODW367P2
SKUIIKOCTSIMHU U Ta3aMH

4.2 JlaBiaeHHe KUJIKOCTH https://m.edsoo.ru/2MVXZ0KL4
4.3 AtmocdepHoe naBieHNE https://m.eds00.ru/T7134SXNO



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0

JlelicTBrE )KUJKOCTH U Ta3a HA MOTPYKEHHOE B HUX

44 7 3 https://m.edsoo.ru/NFE60Y8SNK
TEJO
Uroro no pazgeny 21
Pa3znea S. Pa6ora u MOIIHOCTH. JHEPrust
51 Pabora 1 MoIHOCTE 1 https://m.edsoo.ru/75LMREDY1
5.2 [IpocTbie MexaHU3MBI 1 https://m.eds00.ru/5S04NQXKX9
5.3 MexaHnueckasi SHeprus https://m.eds00.ru/G30454EMT
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12



https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KUIACC

KoaunuecTBO 4acoB

Ne JuaexkTpoHHbIe (HU(pPOBbHIE)
HaumenoBanmne pa3jae/ioB 1 TEM IPOrpamMmmabl K()]-[Tpo,m,}[],[e HpaKTI/IquKI/Ie
n/m Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Pa3pen 1. TensioBbIe siBJIEHUS
1.1 CtpoeHnue u CBOICTBa BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TenmoBbie POIIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro mo pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
91 BHCKTpI/I‘lfCKI/Ie 3apsiibl. 3apsHKEHHBIC Tella U UX 7 1 htts://m.edsoo.ru/RA0ORCTOA
B3aUMO/ICHCTBHE
2.2 IToCTOSHHBIN IMEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbIC SIBJICHUS 15 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpoOMarHuTHasi MHAYKIIHS https://m.edsoo.ru/7QODSEL15
Hroro mo pazueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KUIIACC

KoaudecTBO 9acoB

Ne DJIeKTpOHHbIe (LM (PpPOBbIe)
HaumeHnoBaHue pa3iesioB H TeM MPOrPaMMBbl Kontpoabnbie | IpakTnueckune
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3zgen 1. Mexannueckue siBJIeHUS
1.1 MexaHH4ecKOoe OBMKEHUE U CIIOCOOBI €r0 OIMMCAaHUSs 10 https://m.edsoo.ru/CEOGHRGTL
1.2 BzauMoneiicTBue Tei 20 1 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXPAHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Utoro no pazneny 40
Paznen 2. Mexanndeckne Ko1e0aHusl U BOJIHBI
2.1 MexaHnueckue KojieOaHus https://m.edso0.ru/S5VIGSAI3
2.2 MexaHndecKre BOJIHBL. 3BYK 8 1 https://m.edsoo.ru/DHIJG8AS50
Hroro no pazneny 15
Pa3nen 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHUTHOE II0JI€ U DJIEKTPOMArHUTHBIE
3.1 P P 6 2 https://m.edso0.ru/DT98BSEY0
BOJIHEI
Hroro mo pasneny 6
Paznen 4. CBeToBbBIE SIBJIEHUS
4.1 3aKOHBI paCIPOCTPAHEHHUs CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIlun3bl 1 onTHYeckue MpuOOpPbI https://m.edsoo.ru/2Z0WNYKRX1
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP https://m.eds00.ru/2Z5AHODTO
Hroro mo pazaeny 15
Pa3znen 5. KBanToBble IBJIEHUA
5.1 Hcnyckanue u NMOMIONIEHUE CBETa aTOMOM 4 1 https://m.edsoo.ru/BK5E4AQQ8



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8

5.2 CtpoeHne aTOMHOTO siipa 6 1 https://m.edsoo.ru/U3WX2R61B
53 SAnepHble peakiun 1 https://m.edsoo.ru/ TMMVY9VSF
Uroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-0000 1AM MOYJIb
I1 000
6.1 OBTOPCHHE 1 ODOBILICHIE CONCPIRAHMA Kypea 9 2 https://m.edsoo.ru/JKQXVJ8BE
¢dbusuku 3a 7-9 knacc
Hroro mo paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

INOYPOYHOE IIVIAHUPOBAHMUE 7 KJIACC

KoanuecTBo yacos 14.00.
Ne DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Hara
n/n Bcero| KP | IIP o0pa3oBaTe/ibHbIE Pecypchl
U3ydeHus

®usuka — Hayka o npupoze. AsneHus npupoasl. Gusznueckue

1 Yia 0 TpHPOX prpoa 1 01.09.26 | https://m.edsoo.ru/35YPBIWSK
SIBJICHUS
MexaHnueckue, TeII0BbIE, JEKTPUUECKUE, MarHUTHBIE, CBETOBBIE,

2 P 1 03.09 https://m.edsoo.ru/I16U53L6H
3BYKOBBIE SIBJICHUS

3 ®du3nYeCKUe BEIMUYMHbBI U UX U3MEPEHUE 1 08.09 https://m.edso0.ru/6ZYFTFPA7
Ypok-uccienoanue "M3mepeHue TeMieparypbl Ipy MOMOIIU

4 P A P PaTyPHITIP \ B 1 1 10.09 https://m.eds00.ru/VQGCN8IMP
XKHUJKOCTHOTO TEPMOMETPA U JaTUMKa TeMIIEPaTyphl
Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAYKU U3Y4alOT IPUPOAY.

5 EcrecTBeHHOHay4HbIH MeTO/] Mo3HaHusl. Onucanue Gpunyeckux 1 15.09 https://m.edsoo.ru/3LPP2HPX2
SIBJICHUH C IIOMOILBIO MOAEIEN
Ypok-uccnenosanue "lIpoBepka rumnoTe3sl: JaTbHOCTD MOJIETA

6 [IapyKa, MymEeHHOr0 TOPU30HTAIILHO, TEM O0JIbIIe, YeM OOJIbIIe 1 1 17.09 https://m.edsoo.ru/9YLZITEMU
BBICOTA ITycKa"
Crpoenue BemectBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE

7 P B 8 T AHCEp 1 22.09 https://m.eds00.ru/FSPU4OL YR
CTPOEHHE BEIECTBA

8 JIBI>KeHUE YaCTHUII BEIICCTBA 1 24.09 https://m.edsoo.ru/HQ31SN1F3
VYpoxk-uccienopanue «OnbITh O HAOIIOAEHUIO TEIIJIOBOTO

9 P A A 1 1 29.09 https://m.edso0.ru/FT87UNTLS
pacHIMpPEHHUS Ta30B»

10 ArperaTHbIe COCTOSTHUS BEIIeCTBa 1 01.10. https://m.eds00.ru/STRDWACXM
B3aumocBsI3p MEX1y CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX

11 COCTOSIHMSIX U UX aTOMHOMOJIEKYJIIPHBIM CTPOEHUEM. 1 06.10 https://m.edsoo.ru/AWM1DBI48
Oc00EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
Mexannueckoe ABMkKeHUE. PaBHOMEpHOE U HEpaBHOMEPHOE

12 g P P P 1 08.10 https://m.eds00.ru/3W6CCIHB1
JBUKCHHE

13 Ckopoctb. Enunnnsl ckopoctu 1 13.10 https://m.eds00.ru/29GPTIJAKL



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
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https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
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https://m.edsoo.ru/29GPTJAKL

14 Pacuer nyt ¥ BpeMEHU IBUKCHUS 15.10 https://m.edsoo.ru/PVHMNWAUA
Nuepnus. 3akoH nHe .B 7 e

15 Pt HHCPIIH. BSAUMOACHCTBIC TEIT KAK HPHHIHHA 20.10 https://m.edsoo.ru/KX55101BX
M3MEHEHUS CKOPOCTH JIBHIKCHHS TEll
IImotHOC emecTBa. PacueT macc o0beMa Tejia 1o €ro

16 JIOTHOCTD BEMIECTRA. TACHET MACehl H ODBEMA TEIA HO eF 22.10 https://m.eds00.ru/0S71X3DPS
IUIOTHOCTH

17 JlaboparopHast pabota «OnpeeneHre IIOTHOCTH TBEPIOTO TEIay 05.11. https://m.edso0.ru/OH22PX7CX

18 Pemrenue 3agad mo teMme "IoTHOCTE BeriecTna" 10.11 https://m.edsoo.ru/50DYVYG49
C i .C )

19 WJa KaK XapakTepUCTUKa B3auMoieiicTBus Ten. Cuia ynpyroctu 1211 https://m.edsoo.ru/NVEEEY 1G2
3akoH ['yka
Jlaboparopuas padora «/3yueHue 3aBHCHMOC

20 paTOpHas pabota (ISYHEHHE SABHCHMOCTH PaCTDRCHIA 17.11 https://m.eds00.ru/PXXWEDHXE
(mehopmanmm) Ipy>KHHBI OT TPHIIOKEHHOW CHITBDY

21 SIBnenne tarorennsa. Cumia TIKECTH 19.11 https://m.edsoo.ru/OCWJIXFNQE
CBS3b MEXKOY CUIOH TSIK 5 .B .P

22 Y " cetH P: Maccon Teqa. bee Tefa. Telienie 24.11 https://m.edsoo.ru/8PZHPV1YJ
3amad o teMe "Cuna TshKecTH
C .

93 WJa TSOHKECTH Ha APYTuX miaHeTax. OU3ndeckue XapakTepucTUKU 2611 https://m.edsoo.ru/IM2DOKYL
IUTAHET

24 N3mepenue cun. Jlunamomerp 01.12 https://m.edsoo.ru/IT1ZGKCKH

25 Bec tena. HeBecomocTs 03.12 https://m.edsoo.ru/UA01SQSRE
CroxxeHne AByX CHJI, HaAIIPaBJIEHHBIX 10 OJHON MPSIMOH.

26 N ABYX p g p 08.12 https://m.edsoo.ru/L6SNUZVZ8
PaBHOpelicTBYIOMIAs CHIT

27 Pemenue 3agad no reme "PaBHOnelcTByOmas cui" 10.12 https://m.edsoo.ru/MKPXDZNX5
Tpenue cko e eHue 1okos1. Tpenune ole

28 PCHHE CROIBACHHA | TPEHUE NOKOA. I PEHIE B [PHPOAC 1 15.12 https://m.eds00.ru/TALEOSMMH
TEXHUKE
JIaboparopHas pabota «/3ydeHne 3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIbJKEHUS OT CHJIBI IaBJICHUS M XapaKTepa COMPUKACAIOLIUXCSI 17.12 https://m.edsoo.ru/TAQP4B30A
MMOBEPXHOCTEI»

30 Pemienue 3a1a4 Ha onpezieNieHHe PaBHOACHCTBYIOLICH CHIIBI 22.12 https://m.eds00.ru/5YY23XXSD
Pemenne 3amau mo temaM: «Bec tenay, «I paduyeckoe

31 g » I'pad 24.12 https://m.eds00.ru/T9V639RZF

n3o0paxenue cumy, «Cuibly, «PaBHOIEHCTBYIOMIAS CHID»
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KOHTpOJII:HaSI pa60Ta no TemMaM: «MexaHu4ecKoe JABHIKCHHC),

32 «Macca, m1oTHOCThY, «Bec Tenay, «I'padpuueckoe n3odpaxenue 29.12 https://m.edsoo.ru/P4ARO8WEAD
crny, «CUnbl»
33 JHaBnenue. CriocoObl yMEHBIIICHHUS M YBEIIMUCHUS JTaBJICHUS 12.01.27 https://m.edso0.ru/25TVM1FDL
aBJICHHE Tra3a. 3aBUCUMOCTD JaBJICHHUs raza oT 00béMa
3 | A A ’ 14.01 https://m.eds00.ru/544Y MXIWR
TEeMIIEPaTyphl
[Iepenaua naBiieHUs: TBEPABIMU TEJIAMH, )KUAKOCTAMH U Ta3aMH.
35 peAaHa A P A 19.01 https://m.eds00.ru/CG5POSNWO
3akoH [lackans
ABJICHHUE B HUJIKOCTHU U Ta3€, BEI3BAHHOC JICHCTBUEM CHIIBI
36 A A A 21.01 https://m.edso0.ru/K7T1219UC
TSOKECTH
Pemenue 3anay no Teme «JlaBnenue B )KUIKOCTH U ra3e. 3aKoH
37 A A A 26.01 https://m.edsoo.ru/UHHC5RB6W
[Tackamsa»
38 CooOmaromuecs cocybl 28.01 https://m.edsoo.ru/7THDBMDHR?2
39 IMuapaBnuueckwuii mpecc 02.02 https://m.edso0.ru/67X2LF396
40 Manomertpsl. [1opiiHeBOH KUIKOCTHBIN HACOC 04.02 https://m.eds00.ru/5G846G718
Atmocdepa 3emmu. [IpudnHbI CyIIIeCTBOBaHUS BO3IYIIHOM
41 0005104KH 3eMiii. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIEHUS OT 09.02 https://m.edsoo.ru/DRQ6ZPW1M
BBICOTHI HaJl YDOBHEM MODSI
42 Bec Bo3nyxa. ATmMochepHoe 1aBieHne 11.02 https://m.edsoo.ru/PYRNEDISY
43 N3mepenne armocdeproro nasnenus. OnbiT Toppudenin 16.02 https://m.eds00.ru/2183TIPD4
3aBUCHUMOCTBH aTMOC(EPHOTO JaBICHHS OT BBICOTHI Ha/l YPOBHEM
44 deprioro 1 AP 18.02 https://m.edso0.ru/Y WIFWMZIJ
Mops
Bapomerp-anepoun. AtmochepHoe AaBlieHHEe Ha pa3TUIHBIX
45 POMETp-atiepoii deprioe 4 P 25.02 https://m.eds00.r/WBNXTP7GR
BBICOTaX
46 Pemenue 3amaud mo reme "AtMmochepHoe naBieHue" 02.03 https://m.edsoo.ru/YWVWL5TA1
eiicTBHE KUJKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
a7 | A A Py 04.03 https://m.edso0.ru/SMGIFRA66
ApxumenoBa cuia
JlaGoparopHas padora «OrmnpeaeneHe BHITAIKUBAIOIIECH CHIIBI,
48 OOPATOPHAID pet B 09.03 https://m.eds00.ru/7U40IDLK2
JeCTBYIOIIEH Ha TeO, MOrPYKEHHOE B KUKOCTH)
49 JlaboparopHast paboTta mo reme «lccrnenoBannue 3aBUCUMOCTH Beca 11.03 https://m.eds00.ru/OUOBGKKSW
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TeJla B BOJIE OT 00BbEMA MOTPY>KEHHOM B )KUIKOCTh YaCTH TEJIa»

50 [InaBanue Ten 16.03 https://m.edsoo.ru/UMAE9Q10Y
JlaboparopHas padora "Koncr OBaHHE apeoMeTpa UiTu

51 PatopHat b PyHp ApeonETpa 1 . 1 | 1803 https://m.eds00.ru/BGOVBS63P
KOHCTPYMPOBAHHUE JIOJIKU U OTIpeJIeieHUE €€ rpy30M0IbEMHOCTH
Pemenue 3amad no temam: «Ilnapanue cynoB. Bo3myxomiaBaHuey,

52 A N e yx 23.03 https://m.edsoo.ru/R7VHLAG0Q
«/laBrieHue TBepBIX TE, JKUJIKOCTEU U ra30B»

53 Mexanunyeckas padbora 25.03 https://m.eds00.ru/1YIR6J7L5

54 MomHocTs. EnuHuIEI MOIIHOCTH 06.04 https://m.edsoo.ru/4AUUXIHR1X
Vpok-uccinenosanue "Pacyét MOIHOCTH, pa3BUBACMOM IIPU

55 P ) A " H P P 1 08.04 https://m.eds00.ru/GDB065558
oAbEME 110 JIECTHULIES

56 [Ipoctele Mexanu3msl. Peryar. PaBHOBecHe CHIT Ha pblyare 13.04 https://m.eds00.ru/8YRUOUGS2
KonTponbHas pabota no Teme «J{aBieHue TBEpAbIX Tell,

57 p N p ZE P 15.04 https://m.edsoo.ru/DWLOWQXQZ
KUAKOCTel U ra3oBy» / Beepoccuiickas mpoBepouHas paboTa
Pesepubiit ypok. Pabora ¢ Tekctamu o teme «/laBienne TBEPIbIX

58 P P N . A P 20.04 https://m.edsoo.ru/RFCSYB9F8
TeN, )KUAKOCTE! U Ta3oBy / Beepoccuiickas mpoBepoyHas paboTa
Prruaru B Texnuke, ObITY U Ipupojie. JJaboparopHas padora

59 }: PHpoA patop P 05| 22.04 https://m.edsoo.ru/KR7VOIXUT
«HccnenoBanue yCIOBHI paBHOBECHS pbryara

60 Pemrenue 3aau mo teme «Y CJI0BUSI paBHOBECHS PhIUara 27.04 https://m.edsoo.ru/6AXDHFS8N
Koaddunment nonesnoro neiicteus mexanusma. Jlaboparopuas

61 depru 8 " patop 05| 29.04 https://m.eds00.ru/4AYEYZDMW
pabota «3mepenune KIIJl HaKJIOHHON TIIOCKOCTI

62 Pemenue 3ama4 no reme "Pabota, mourHocts, KIT/T" 04.05 https://m.edsoo.ru/VVF5XBQLVS

63 Mexannueckas sHeprus. Kunernueckas 1 MoT€HIMAIbHAs SHEPTHS 06.05 https://m.edso0.ru/3HQE7HOYK

64 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUH 11.05 https://m.eds00.ru/46Y22ZPME
YPpOoK-3KCIIEpUMEHT MO TeMe ""IKCIEPUMEHTATBHOE ONIPEACICHUE

65 M3MEHEHUsI KUHETUYECKOU U IIOTEHIUAIbHOM S3HEPIUU IIPU 1 13.05 https://m.edso0.ru/SM7E7YTZC
CKATBIBAHUH TE€Ja IO HAKJIOHHOM MJIOCKOCTH"

66 KontponbHas padota nmo teme «Pabota 1 MOIITHOCTh. DHEPTHUS» 18.05 https://m.edsoo.ru/AECZ9T7EC
PesepBHrlit ypok. Pabota ¢ Tekctamu 1o teme "MexaHuueckoe

67 PBHBIH YP 20.05 https://m.eds00.ru/MIIPGGSA3

nBIKeHune"
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PesepBHrlIit ypok. Pabora ¢ Tekcramu o reme "PaboTa.
MouHocTs. DHeprus”
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8 KUIIACC

Ne KoanuecTBo yacos Hara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka
n/n Bcero | KP | IIP U3ydeHus o0pa3oBaTe/ibHbIE PeCypChl

OCHOBHBIE MOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U

1 yIp P 1 02.09.26 https://m.edso0o.ru/10BIEJ8GQ
UX OIBITHBIE MOATBEPKICHUS

2 Macca u pazMep aTOMOB ¥ MOJICKYJT 1 07.09 https://m.edsoo.ru/OMIN4E3EH
Monenu TBEPAOTrO, KUAKOI0 U ra3000pa3sHOro COCTOSHUN

3 A b A P 1 09.09 https://m.edsoo.ru/HVW3WMRAS5
BElIEeCTBa
OOBsicHeHHE CBOMCTB TBEPIOTO, KHUJIKOTO U Ta3000pa3HOTO

4 COCTOSIHMM BEIIECTBA HA OCHOBE ITOJIOKEHUN MOJIEKYJIIPHO- 1 14.09 https://m.edso00.ru/DJYTZQHS83
KMHETUYECKOU TEOPUHU
Kpucranamaeckue u amopdHsbie Tena 1 16.09 https://m.eds00.ru/8G73PVM40
CMaumnBaHue U KanWUIAPHOCTb. [I0BEpXHOCTHOE HATSKEHNE 1 21.09 https://m.eds00.ru/7XZHOXTSK
TenmoBoe pacuIMpeHre U CKATHE 1 23.09 https://m.edsoo.ru/I3N3OKS8L
Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TETLIIOBOTO

8 PP AP P 1 28.09 https://m.eds00.ru/5XSV6F15B
JIBUKEHUS YaCTHIL
Buytpennss sHeprusi. CnocoObl H3MEHEHUs! BHYTPEHHEH

9 TP P P 1 30.09 https://m.edso0.ru/BBVCIOMHE
SHEPIUU

10 Bunel temonepenaun 1 05.10. https://m.edsoo.ru/\WWF4J3070P
VYpoxk-koHpepenus "[IpakTnyeckoe HCHoJIb30BAHUE TEIIIOBBIX

11 pok-Koreperris "TIp ; 1 1 |07.10 https://m.eds00.ru/UU910QFZW
CBOMCTB BEILIECTB M MAaTEPUAJIOB B LEJISIX IHEProcOepeKeHHS

12 KonuuectBo TemnoTel. Y aenbHas TEMIOEMKOCTD 1 12.10 https://m.eds00.ru/88291DDIZ
YpaBHeHHe TeroBoro 6ananca. TemiooOMeH U TemIoBoe

13 P 1 14.10 https://m.eds00.ru/P52QUVQJE
paBHOBecHE
JlaGoparopHas padota "VccnenoBanue siBneHUs TemiooOMeHa

14 PatopHat p . 8 . " 1 1 19.10 https://m.edsoo.ru/FR2ZN6N5GV
MPU CMEIIMBAHUU XOJIOAHOU U ropsiueit BOJbI
Pacuer konmuecTBa TEMIOTHI, HEOOXOAMMOIO Il HAarpEeBaHUs

15 A JUULHATP 1 21.10 https://m.eds00.ru/J8MRALAPW
TeJa ¥ BBIIEISIEMOIO UM NPU OXJIAXKACHUU

16 JIaGoparopHas pabota "OnpezneneHue yaeabHON TeMI0EMKOCTH 1 1 09.11. https://m.edso00.ru/401T1ZJAH
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BerrecTna"

17 DHeprus TOIIMBA. Y IeJbHAs TEIJIOTa CTOPaHUs 11.11 https://m.edso00.ru/683AIXYWS8
[TnaBieHre U OTBEpACBAHNE KPUCTALUTUICCKHUX TN, Y AeNbHAs

18 P P 8 16.11 https://m.eds00.ru/JHESALPJF
TEIUIOTA TUIABJICHHS
JlaboparopHas pabota "OnpeneneHue yaenbHON TETIOTHI

19 patop p" ped A 18.11 https://m.edso0.ru/LCQXVHGHD
TUTABJICHUS JIh/1a

20 [TapooGpa3oBanue u kKoHaeHcanus. Mcmapenue 23.11 https://m.eds00.ru/CQG4DQKML
Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U

21 KOH/JIEHCAllUU. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUS OT 25.11 https://m.edsoo.ru/Y7HDIM2GZ
aTMoc(hepHOro JaBIeHUS
Brnaxnocts Bo3ayxa. JlaboparopHas padota "Onpenernenue

22 % PatopHaz b Peit 30.11 https://m.eds00.ru/7KP37W0J1
OTHOCHUTEIIbHOM BIIXKHOCTH BO3yXa

23 Pemenue 3aa4 Ha onpesiesieHne BIaKHOCTH BO3yXa 02.12 https://m.edsoo.ru/N4XJEXGAL
[TpunIMIB paboTh! TEMIOBBIX ABUTaTeneil. [lapoBas TypOuHa.

24 PHHI P A P P 07.12 https://m.edsoo.ru/6BKWSWY G6
JIBurareins BHYTPSHHETO CTOPAHHMS
KIIJ] TeruioBoro nBuratens. TemnoBbie ABUTATENH U 3al[UTa

25 A . a A Hl 09.12 https://m.edsoo.ru/UJA3DRDOH
OKpYXaroIel cpeibl
3aKOH COXpaHECHHS U MTPEBPANICHIS SHEPTUN B TETUIOBBIX

26 P PeEpatl P 14.12 https://m.eds00.ru/BIKX6RPQY
npoiieccax
[ToaroroBka Kk KOHTPOILHOM paboTe mo Teme "TemnoBbie

27 8 P P . " 16.12 https://m.eds00.ru/9AQ53CC7C
sBJICHUs. I3MeHeHne arperaTHeIX COCTOSIHHIA BENeCTBA
Kontponbnas padota o teme "TemnoBbie siBnenus. 3menenue

28 P pabota ! 21.12 https://m.eds00.ru/0X03133KU
arperaTHbIX COCTOSTHUI BEIIeCTBA

29 OnexTpusanus Tei. J[Ba poga dJIEKTpUUECKUX 3apsI0B 23.12 https://m.edso00.ru/9E8SKDQMD
Ypok-uccnenopanue "IneKkTprusanus TEN UH Wel U IpH

30 P AOBATH prsat AV P 28.12 https://m.eds00.ru/JAL QFK67]
CONPUKOCHOBEHUU

31 B3anmopeiicTBue 3apsokeHHBIX Tell. 3akoH Kymnona 30.12 https://m.edsoo.ru/LIJCQZZS9
DnexTpuueckoe mojie. HanpspkeHHOCTh SJEKTPUYECKOTO TOJTSL.

32 P P pA 11.01.27 | https://m.eds0o.ru/N79CZGZ1)
[TpuHIMI Cyneprno3uuy 3JIEKTPUUECKUX MOJeiH

33 Hocurenu snexTpuyeckux 3apsaao0B. JIeMeHTapHbIN 3apsl. 13.01 https://m.edsoo.ru/AFOIKADMV
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Crpoenue atoma

HpOBO,I[HI/IKI/I N TUSJICKTPHUKH. 3aKoH COXpaHCHUA

34 18.01 https://m.edsoo.ru/U8JR991PB
ANEKTPUYECKOTO 3apsaa
Pemenue 3a1a4 Ha IPUMEHEHHUE CBOMCTB 3JIEKTPUUECKUX

35 A P P 20.01 https://m.edso0.ru/SXWWOSWJ5
3apsI0B
ONEeKTPUYECKHUI TOK, YCIOBHUS €ro CylecTBoBaHus. MCTOUHUKHI

36 P Y it 25.01 https://m.eds00.ru/ISIMP3I3M
ANEKTPUYECKOT0 TOKA

37 JlecTBUSI 2JEKTPUUECKOTO TOKA 27.01 https://m.eds00.ru/Q8WUTCKVT
Ypok-uccnenoanue "JleiicTBHE ANMEKTPUUYECKOTO MOJISI HA

38 P 8 A " P 1 01.02 https://m.edsoo.ru/ZHMKZM4JU
MIPOBOJHUKY U TUAIEKTPUKH

39 DNEKTPUUECKHUNA TOK B METAJUIAX, )KUJKOCTSIX U Ta3ax 03.02 https://m.edsoo.ru/E4ACOO0YPF

40 DneKTpruYecKas 1erb U €€ COCTaBHbIE YaCTH 08.02 https://m.edsoo.ru/ROW7KUDDO
Cuna toka. JlaGopaTopHas pabora "M3mepenue u

41 paTop ,1,3 P 0.5 | 10.02 https://m.edsoo.ru/9LHH7UNJI
peryaupoBaHue CUIIbI TOKa
DnekTpuueckoe HanpshkeHue. Bonbtmerp. JlJaboparoprast

42 p" P P P "p 0.5 | 15.02 https://m.eds00.ru/X7P0JOFGH
pabota "M3mMepeHue u peryiupoBaHie HaMPsHKEHUS
ConpoTuBieHHE MPOBOAHMUKA. Y IEIbHOE COIIPOTUBIICHHE

43 p poBOZ a P 17.02 https://m.edsoo.ru/EBUO5PC4G
BelIeCcTBa
JlabopaTopHas pabota "3aBUCUMOCTH DJIEKTPUUECKOTO

44 CONPOTHUBJICHUS IPOBOJHUKA OT €r0 JUIUHBI, ITOIIaaN 1 24.02 https://m.edso00.ru/4JDA8GZNX
ITONIEPEYHOI0 CEYEHUs U MaTepuana"
3aBHCUMOCTb CHJIBI TOKA OT HanpsbkeHus. 3akoH Oma it

45 P A 01.03 https://m.edsoo.ru/VEZPE7Q8Q
ydacTka Lenu
JIaboparopHas pabota "HMccrnenoBanue 3aBUCUMOCTH CHITBI TOKA,

46 HIYIIETO Yepe3 pEe3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U 1 03.03 https://m.edsoo0.ru/X5THIN3RM
HanpsHKeHUs Ha pe3ucrope”

47 ITocnenoBarenpHOE U MapAIIICIBHOE COCAMHEHUS IIPOBOIHUKOB 10.03 https://m.eds00.ru/HJ990Q3493
JlabopaTopHas pabota "[IpoBepka mpaBuiia CJI0KESHHS

48 HaIIpSHKEHUN IIPU MOCIEA0BATEIbBHOM COSAMHEHUU ABYX 1 15.03 https://m.edso00.ru/VQ3VYPOTS8

pe3uctopos”
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JIaGoparopnas pabota "IIpoBepka mpaBuia st CHIIBI TOKA MIPU

49 " 1 17.03 https://m.edsoo.ru/DPAXG8PZ]
napajuieIbHOM CO€IMHEHUH PE3UCTOPOB
Pemenue 3a1ay Ha npuMeHeHue 3akoHa OMa AJisl pa3InyHOro

50 8 P AP 22.03 https://m.edsoo.ru/19ZEFKZZ4
COEIMHEHUS IPOBOIHUKOB
PaGoTta u MOILTHOCTH ANIEKTPUUECKOrO TOKA. 3akoH JKoys-

51 H P Jlaoy 24.04 https://m.eds00.ru/40AIXYN3H
Jlenna
JlaboparopHas pabota "Onpenenenne paboOThl ¥ MOIITHOCTH

52 " 1 05.04. https://m.edsoo.ru/VR92V8IHA
ANEKTPUYECKOTO TOKa
DNEeKTPUUYECKHE LIETTH U MTOTPEOUTENN IIEKTPUIECKOM SHEPTHH B

53 P B P P P 07.04 https://m.edsoo.ru/1L3KZ2XLM
obITy. KopoTkoe 3aMbikaHme

54 ITocTOsTHHBIE MAarHUTEI, KX B3aMMOJICHCTBUE 12.04 https://m.edsoo.ru/KL1ZHIKQF

55 VYpok-uccnenosanue "M3ydeHne noaei NOCTOSIHHBIX MarHUTOB" 1 14.04 https://m.eds00.ru/1GL7RIQOR
MarnuTtHoe noje. MaruutHoe 1mosie 3eMJIM ¥ ero 3HaYeHue JJIs

56 A 19.04 https://m.eds00.r/R3XXJCRVK
KU3HH Ha 3eMIie
[ToaroroBka Kk KOHTPOILHOM paboTe MO TeMe "IIEKTPUIECKUE

S7 3apsibl. 3apsHKEHHBIC Tella U uX B3aumojiercTBus. [locTossHHbII 21.04 https://m.edsoo.ru/RTA11B1C5
AIEKTPUICCKUN TOK"
KonTtponbHast pabora 1o Teme "DIeKTpUYECKHE 3apsiibl.

58 3apspKeHHBIC Tela U UX B3auMOAeUCTBUS. [10CTOSTHHBIIM 26.04 https://m.eds00.ru/ZISSW4Z7W
anexkTpuyeckuil Tok" / Beepoccuiickas npoBepouHas padbota
PesepBHrIit ypok. Pabora ¢ Tekctamu o teme "IlocTostHHBIH

59 PBHBIN ypOrt. 74 . 28.04 https://m.edso0.r/EQRLKPTLU
anekTpudeckuit Tok" / Becepoccuiickas mpoBepoyHas paboTa
OmnbIT OpcTena. MarHuTHOE MOJe 3JIEKTPUUECKOTO TOKA

60 petel P 05.05. https://m.edsoo.ru/PC1DMV4ID
MarauTtHoe 1oJe KaTylKd ¢ TOKOM
[IpuMeHeHue >7eKTpOMarHuToOB B TexHUKE. JlabopaTopHas

61 pabota "U3yuyeHune neiCTBUSI MAarHUTHOTO TIOJIsI HAa IIPOBOJHUK C 0.5 | 12.05 https://m.edso00.ru/KG8XDIUWD
TOKOM"
DNeKTpoABUTaTelb IOCTOSIHHOTO TOKa. Mcnonb3oBanue
3JIEKTPOJIBUraTeael B TEXHUYECKUX YCTPOUCTBAX U Ha

62 POA yeTp 17.05 https://m.edso0o.ru/7VYQQDMFN

Tpancnopre. JJaboparopHas padora "KoHcTpyupoBanue u
u3y4deHue paboThl AJIeKTpoABUTaTeNs"



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN

OneiTel Dapanes. 3aKOH AEKTPOMarHUTHOM MHIYKIIUH.

63 1 19.05 https://m.edsoo.ru/Y SDW34FV0
IIpaBuio Jlenna
OnextporerepaTop. CriocoObl MOTYYEHHS IIEKTPUUECKON

63 SHEPTHUH. DIIEKTPOCTAHIIMY Ha BO30OHOBISIEMBIX HCTOYHHKAX 19.05. https://m.edsoo0.ru/LM1C70D7A
SHEPTUU
I1 it pabote eme "Dne e

64 OATOTOBIA K KOHTP:)HBHOH PAOOTE TO TEME 7 JICKIPHHACCRHC 1 1 24.05 https://m.edsoo.ru/GFS9PNC8B
MarHUTHBIE SIBJICHUS

65 KOHTponanaﬁ pabora 1o Teme "DIEKTPUIECKUE U MarHUTHBIC 1 26.05. https://m.edsoo.ru/APBXXTADS
SIBJICHUS
Pesze it ypok. Pabota ¢ "T

66 pBHI')'II/I YpPOK Ta ¢ TekcTamu 1o teme "TemnoBbie httos://m.edsoo.ru/ABEGKYO1X
SIBJICHUS

67 Pe3epBHI;H71 ypok. Pabota ¢ Tekcramu 1o reme "MaruutHbie https://m.edsoo.ru/IBHXLLTXX
SIBJICHUS

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 65

14.5
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9 KUIIACC

Ne KoanuecTno yacos Harta DIeKTPOHHBIE HH(PPOBBIE
n/n Tema ypoka Becero| KP | IIP | u3ydyeHusi | oOpa3oBaTejibHbIE pecypcChl
1 Mexannyeckoe aBuxkeHue. MartepuanbHas TOYKa 1 01.09.26 https://m.edsoo.ru/UP3188VCD
Cucrema orcyera. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKECHUS 02.09 https://m.edsoo.ru/UWFLOQ33T
3 PaBHOMEpHOE NPAMOJIUHEITHOE ABUKEHUE 1 04.09 https://m.edsoo.ru/E65RWOZKO0
4 HepaBnomepHoe npsamonunerinoe apuxeHue. Cpeanss u 1 08.09 https://m.edso.ru/L043PY TGB
MT'HOBEHHAsi CKOPOCTh
5) [IpssMOnMHENHOE paBHOYCKOPEHHOE JIBUKEHHE. Y CKOPEHUE 1 09.09 https://m.edsoo.ru/SKUYWCHBO
6 CKopoCTh MPSAMOIMHEHHOT0 PaBHOYCKOPEHHOTO JIBKeHUS. [ padux 1 11.09 https://m.edsoo.ru/HXCDF3ZC8
CKOPOCTH
7 JlaboparopHas pabota "Onpenenenue ycxopieHI/m Tena H']f')I/I 1 1 15.09 https://m.edsoo.ru/LKKINJEOS
PaBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHOH INIOCKOCTH
8 CBoboanoe nagenue ten. OnsiTel [anumnes 1 16.09 https://m.edsoo0.ru/NMQA4GGEQ
9 Sg;g;ﬁii I:f;izg{z::i?i;;fﬁ;‘;?igepmﬂ fHactora 1 18.09 https://m.edsoo.ru/PVRBIDTTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHUE 1 22.09 https://m.edsoo.ru/O5LFGWFZY
11 ITepsbiit 3akoH Hprotona. Bekrop cuisl 1 23.09 https://m.edso0.ru/TADTURL3K
12 Bropoii 3akon HetoToHa. PaBHOIEHICTBYIOIIAS Crla 1 25.09 https://m.edsoo.ru/5A28NGVEV
13 Tperuii 3akoH Herorona. Cyneprno3nunus cui 1 29.09 https://m.edsoo.ru/XPFYG64RM
14 Pemenue 3agau Ha npuMeHeHne 3aKk0HOB HeroToHA 1 30.09 https://m.edsoo.ru/GEM2S4HK9
15 Cuna ynpyroctu. 3akoH ['yka 1 02.10 https://m.edsoo.ru/BHBXXRIJQ
16 Pemenue 3anau no teme «Cuna ynpyroctun» 1 06.10 https://m.edsoo.ru/HML1AMN12
17 JlaGopaTtopHas pabota «OrnpeaesieHne )KeCTKOCTH MPY>KUHBI» 1 1 07.10 https://m.edsoo.ru/TAPAJAFV1
18 Cwita TpeHust 1 09.10 https://m.edsoo.ru/B4AWPRA8I7
19 Pemenue 3anau no teme «Cuina TpeHus» 1 13.10 https://m.edso0.ru/PJIDH2DCIT
20 JlaGopaTtopHas pabota "Onpeaenenue ko3P duiineHTa TpeHus 1 1 14.10 https://m.edso0.ru/C56RD8K X8
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CKOJIbKeHUS"

Pemenue 3amgau no reme "3akonsl Hetorona. Cuna ynpyroctu. Cuna

21 | 1 16.10 https://m.edsoo.ru/VT3T38KBU
TPEHMUS
Cuna tsbxec 3aKOH BCE Oro TATOTEHHUA. Y CKOpEHUE

22 PURECTH T 1 BECMUPHOTO TATOTCHIA pertt 1 20.10 https://m.edsoo0.ru/MEETXGF6Q
CBOOOTHOTO Ta/ICHUS
VYpok-koH(pepenuus "J[BuKeHUE TN BOK ABUTALIMOHHOIO

23 P deperiuuts "1 pzfr P B 1 21.10 https://m.edso0.ru/BLGGQ9259
nentpa (CosHeuHas cucreMa). I'anakTuku
Pemenue 3anay no teme "Cuia TSKECTH U 3aKOH BCEMUPHOTO

24 \ A P 1 23.10 https://m.eds00.ru/VO2GV8YAT
TATOTEHUS

25 IIepBas kocmuueckast CKopocTb. HeBecoMocTh 1 neperpy3ku 1 06.11 https://m.edso0.ru/563XRG6ED
PaBHoBecue marepuanbHOW TOUKU. AGCOIIOTHO TBEPIOE TEJIO.

26 PaBHoOBecue TBEpOrO TENa ¢ 3aKPEMIEHHOW OChIO BPALLIEHUS. 1 10.11 https://m.edsoo.ru/AONEMB459
MowmeHnT cuisl. LeHTp TsKECTH
PaBHOBecue MarepuanbHOI TOUkH. AGCOTIOTHO TBEPAOE TEJO.

27 PaBHOBecue TBEpAOIO TeNa ¢ 3aKPEINIEHHON OCBhIO BpALICHUS. 1 11.11 https://m.edso0.ru/GAMQWA4SLS
MowmeHnT cunsl. LeHTp TsKECTH

28 Pemenue 3anau no teme "MomeHT cuisbl. Llentp Tspxkectn" 1 13.11 https://m.eds00.ru/0QJSN205C
[TonroroBka Kk KOHTPOJIBHOU paboTe 1o Teme "M

29 A P . P " CXAIICCKOE 1 17.11 https://m.eds00.ru/8D7SUVX5J
IBUKEHME. B3aumoaeincTeue ten
KonTposabHas pabora o teme "MexaHuyeckoe JBUKEHHE.

30 P . P " 8 1 18.11 https://m.eds00.ru/J1BOUJ2YG
BsanmoneiicTBue Ten
14 c tema. U C CWJIBIL. 3aKOH COXpaHe ca.

31 MITYIBE TETA. FMIYIRE CHIH . HOH COXPAHCHH MMIY I 1 20.11 https://m.edso0.ru/7PISBWQD2
Ynpyroe u Heynpyroe B3auMoICHCTBUE

32 Pemenue 3anau no Teme "3akoH coxpaHEeHMsI UMITyJIbca" 1 24.11 https://m.edsoo.ru/LQO6EH8F9

33 Ypok-koH(pepenus "PeakTuBHOE ABHKEHUE B IPUPOJIE U TEXHUKE" 1 25.11 https://m.edsoo.ru/3UH32H4RL

34 Mexanundeckas paboTa U MOIITHOCTh 1 27.11 https://m.edsoo.ru/FCOHVOY XP

35 Pabota cuiibl TSXKECTH, CHITBI YIIPYTOCTH U CHITBI TPEHUS 1 01.12 https://m.edsoo.ru/Y4H20MDHI
JlaGopatopHas pabota «OnpeneneHue paboThl C e

36 PATOPHA3 paboTa (CIUPEACIIEIIE PADOTLI CHUTLT TPEHIL HPH 1 02.12 https://m.eds00.ru/609HFE1PS

PaBHOMEPHOM JBUKCHUU TEJIA I10 TOPU30HTATIbHOM IIOBEPXHOCTU
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37 CBs13b 2HEpruu U padoThl. [loTeHIMaNbHAS YHEPTUSA 1 04.12 https://m.edsoo.ru/ZIFB7L5EF

38 Kunernueckas sneprusi. Teopema 0 KHHETHUECKOW YHEPTUN 1 08.12 https://m.edsoo0.ru/WKXL7NXVR

39 3aKOH COXpPaHEHHMS YHEPIUHU B MEXAHUKE 1 09.12 https://m.edsoo.ru/FMM2S69EB

40 JlaGopaTtopHas pabota «/3yueHue 3aKkoHa COXpPAHCHUS YJHEPTUN» 1 11.12 https://m.edso0.ru/0TVK8KJIXB

41 KonebarenpHoe NBUKEHUE U €T0 XapaKTEPUCTUKU 1 15.12 https://m.edsoo.ru/3EQ3BHBZ3

42 3aryxaromue kojaebaHus. BeiHykaennbie konebanus. Pezonanc 1 16.12 https://m.edsoo.ru/1I3ZKD2M12

43 MaremaTuyeckuil U Npy>KMHHBIA MAasITHUKU 1 18.12 https://m.eds00.ru/O71PZDM11
VYpok-uccienoBanue «3aBUCUMOCTD 1€ Oanuii

44 PORFHECICAOBAIIE (GABHCHMOCTL TICPHOAA KOMCOAHII OF 1 22.12 https://m.eds00.ru/BACABRAKS
KECTKOCTH TIPYKUHBI U MAcCHI TPy3a»

45 [IpeBpaiieHue 3Heprun Npu MEXaHUUECKUX KOJIeOaHUSIX 1 23.12 https://m.edsoo.ru/RPN7BU655
JlaboparopHas pabota «O

46 b 13 P 2 (HPOACIIBHHE HACTOTR! H feproAa 1 25.12 https://m.edsoo.ru/FV1Y2NUGC
KOJIe0aHUM MPY>KUHHOTO MAasTHUKA
JlaboparopHnas padota «IIpoBepka HE3aBUCUMOC epuoaa

47 PATOPHAT paboTa (€ pOBEPIta HEABHCHMOCTH TEPHOA 1 29.12 https://m.eds00.ru/6Y GEHWSDT
Kosie0aHui Tpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BoaHbI. CBOMCTBA MEXaHUYECKUX BOJIH.

48 1 30.12 https://m.edso0.ru/QHBQ3U5XV
[IpoosIbHEIC U TTOTIEPEYHBIE BOJTHBI
VYpok-koHpepe "Mexa & .

49 pUK KOR(epeHL " NAHMHCCIHE BOTHBL B TBCPAOM TEIe 1 12.01.27 https://m.eds00.ru/6PNOHXSJA
CeiicMuuecKue BOJHBI

50 3Byk. PaciipocTpaneHnne u oTpakeHne 3ByKa 1 13.01 https://m.edsoo.ru/NTZLRXDB5
VYpok-uccienosanue "Habnonenne 3aBUCMOC COTBI 3BYKa O

51 P | AOBEHH FOAICHIE SABHCHMOCTH BHICOTH SEYIa OT 1 15.01 https://m.edsoo.ru/5SRPRGGZV8
4aCcTOTHI

52 ['pOMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHN PE30HAHC 1 19.01 https://m.eds00.ru/AOY3HSN3G
Ypok-koHpepennus "YnpTpa3ByK U HHPPa3BYK B MPUPOJIE

53 POK-KOHGeperil PA3BYK H HH(PasBYK b IPHPOE I 1 20.01 https://m.eds00.ru/AU3Z0S07U
TEXHHUKE
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "3ako .

54 ATOTOB HIPOIIBHON paboTe MO TEM HbT COXpatieHiA 1 22.01 https://m.eds00.ru/7Y AJAV57M
Mexannueckue KoineOaHusi U BOJTHBI
KonTponbhas pabota no teme "3aKOHbI COXpaHEHUSI.

95 P P " P 1 26.01 https://m.edsoo.ru/ZVD7Z44VH
Mexannueckue KoineOaHusi U BOJTHBI

56 DJIEKTPOMArHUTHOE MOJie. DIEKTPOMArHUTHBIEC BOJTHBI 1 27.01 https://m.edsoo.ru/KAKC7HSCG
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57 CBOICTBA 2JIEKTPOMArHUTHBIX BOJTH 1 29.01
VYpoxk-koupepenuus "lkana 37eKTPOMarHUTHBIX BOJIH.

58 P deperu P oo 1 02.02 https://m.eds00.ru/7ELI2VY03
Hcnonb30BaHKe JIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
VYpok-uccnenosanue "M3yueHue cBOMCTB 31E€KTPOMArHUTHBIX BOJIH

59 P 8 v " P 1 03.02 https://m.edsoo.ru/SHN7BSEB4
C TIOMOIIIbIO MOOWIIBHOTO TenedoHa
Pemenue 3a1a4 Ha onpezieieHUe YacTOThI U JITTMHbI

60 a . et a 1 05.02 https://m.edsoo.ru/WIGCO6QSN
3IEKTPOMArHUTHOM BOJTHBI
DneKkTpoMarHuTHas npupoaa csera. CKopocTh cBeta. BonHoBbIe

61 . P pupon P 1 09.02 https://m.edso0.ru/ZFGOBMGFX
CBOIiCTBa cBeTa
Hcrounuku ceta. [IpsAMoarHETHOE pacIpOCTPaHEHUE CBETA.

62 P pacnpoctp 1 10.02 https://m.edsoo.ru/NLIADWAXN
3armenust Connua u JIyHbl
3aKoH oTpaxkeHus cBeTa. 3epkana. Pemenue 3a1ad Ha mpuMeHEHNe

63 P P A P 1 12.02 https://m.eds00.ru/QONUKCDOB
3aKOHA OTPAKCHHSI CBETa

64 [Ipenomiienne cBeta. 3aKOH NPEIOMIIEHHSI CBETA 1 16.02 https://m.edsoo.ru/NF1PZFEV3
[TonHOE BHYTpEeHHEE OTpakeHHe cBeTa. Vcmonp3oBaHue MOTHOTO

65 yIP P 1 17.02 https://m.edsoo.ru/FZ7HVEE2W
BHYTPEHHETO OTPAKEHHUS B ONTHUYECKUX CBETOBOAAX
JlabopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH yTiia

66 IIPEJIOMJIEHUS CBETOBOT'O J1y4a OT yIJIa [TaJieHUs] Ha TPAHHULIC 1 19.02 https://m.eds00.ru/R800IT10S
"Bo3myx-crexno""
VYpoxk-koH(pepenus "Hcnoap30BaHne MOJIHOTO BHYTPEHHETO

67 P depeil },’,Tp 1 24.02 https://m.eds00.ru/0L9F63ZRU
OTPaKCHHSI: CBETOBOJIbI, ONTHKOBOJIOKOHHAS CBS3b

68 Jluna3el. OnTHYecKas CHiia JIMH3BI 1 26.02 https://m.eds00.ru/ZV702L97F

69 [TocTpoenue nzobpaskeHuit B TMH3aX 02.03 https://m.edsoo.ru/MWU2YHLIN
JlaGopaTtopHas pabota "Onpenenennue GOKYCHOTO PaCCTOSTHUS U

70 P pu P P le (1')' Y P 1 03.03 https://m.eds00.ru/3XTVNZNJJ
ONTUYECKOMN CUITBI COOUPAIOIICH THH3BI

71 VYpok-koHpepennus "OnTuyeckue TUH30BbIC TPHOOPHI" 1 05.03 https://m.edsoo.ru/KKVRKOP3D

72 I'na3 xak ontuyeckas cucreMa. 3peHue 1 09.03 https://m.edsoo.ru/KP1ACI9PW

73 Ypok-konpepennus "Jledextsl 3penus. Kak coxpanuts 3peHue" 1 10.03 https://m.edsoo.ru/ZKWLQ3CHI

74 Paznoxenue 6emnoro cBera B criekTp. OnbiTel HetoToHa. CrioskeHne 1 12.03 https://m.edsoo.ru/ZPRFN4D5V
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CHEKTpaJIbHBIX 1IBETOB. J{ucnepcus cera

JlaboparopHas paboTa "ONBITHI 1O Pa3I0KEHUIO OEIIOTO CBETA B

75 CHEKTp M BOCIPHUATHIO LIBETA MPEIMETOB IPU X HAOIIOICHUH Yepes 1 16.03 https://m.edsoo.ru/E5ISL6TCH
[IBETOBBIE (DUIBTPHI"
Ypok-nipa "B i :

76 POR-HPAICTIIYM " BOIHOBEIC SBOHCTBa CBETA: AUCHIEPEHL, 1 17.03 https://m.edsoo.ru/A1F3HB8Y9
uHTEephepeHIHs U AUDPaKITHS

77 OmneiTel Pe3epdopna u mianeTapHast MOJIeb aTOMa 19.03 https://m.eds00.ru/P922QVFIV

78 [Toctynarsr bopa. Moaens atroma bopa 1 23.03 https://m.edsoo.ru/OBJPHE0G2
Hcenyckanue u nornomenue ceera aromom. K . JInnen

79 TYCHAIHE H HOTIOMCHHE CBETA STOMOM. RBAHTH. JHHCHARTRIC 1 24.03 https://m.eds00.ru/MILRTHPCO
CIEKTPBI

80 VYpoxk-npaktukym "HaGmroieHune cuekTpoB ucmyckanus' 1 26.03 https://m.edsoo.ru/7NCLNW296

81 PagyoakTuBHOCTE 1 €€ BUIBI 1 06.04. https://m.edsoo.ru/22H32JWLM

82 Crtpoenue aToMHOTO siipa. HykinonHast Mojiens 1 07.04 https://m.edsoo.ru/IRVFSKOFK

83 PagnoaktuBHBIE peBparieHus. M30Torsr 1 09.04 https://m.edsoo.ru/RA796 TPSP

84 Pemenue 3anau no teme: "PaguoakTuBHBIE IPEBpaLICHUS" 1 13.04 https://m.eds00.ru/WX2HQP2S6

85 [Tepuon monypacmana 1 14.04 https://m.edsoo.ru/WZDJCOE87
Ypok-koH(pepe "P

86 pok-Korep HHM,, AAHOAICTHBHBIC HBIYHCHITL B TPHPOAS, 1 16.04 https://m.eds00.ru/X1J4002C4
MeIUIIHE, TEXHUKE
SnepHble peakuy. 3aKOHbI COXPaHEHUS 3apsJ0BOTO U M

87 HICPHEIE peaitt P e ACCoBoTo 1 20.04 https://m.eds00.ru/Y OQ2XMKO0
qucel

88 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl ¥ YHEPTUU 1 21.04 https://m.edsoo.ru/NSTEUFIO3

89 Pemenwue 3ama4 o Teme "Snepubie peakun” 1 23.04 https://m.edso0.ru/0D4KHLQ4T
Peakuuu cuntesa u genenus saep. Merounnku sneprun ConHua u

90 At 8 AP P " 1 27.04 https://m.eds00.r/RMBFQBND?
3BE3]
Ypok-konpepennus "Anepuas suepretuka. JlencTrus

91 . | 1 28.04 https://m.eds00.ru/QTNWFW90Q
PaAMOAKTUBHBIX M3ITyUYEHUH Ha KUBBIE OPraHU3MbI
[TonroroBka Kk KOHTPOJILHOU padoTe 1o Teme "DieKTpoma oe

92 A P P P l\f T 1 30.04 https://m.edso0.ru/TBOXBITUO
noje. DJIeKTPOMarHUTHbIEC BOJHBI. KBaHTOBBIE SIBIECHUS

93 KoHnTtponbHas pabota mo teme "DIeKTpOMarHuTHOE TOJIe. 1 04.05 https://m.edsoo.ru/SUTJAFD6U
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DJIEKTpOMarHuTHbHIEC BOJHBI. KBaHTOBBIC SABIEHUA"

[ToBTOpenue, 0606meHue. Jlaboparopabie paboTHI IO KypCy

94 " N " 1 1 | 05.05 https://m.edso0.ru/2GFCLJOJJ
BzaumopeiicTBue Ten
IToBTOpenue, 06001IeHNe. Pemenne pacue Ka4yecTBE

95 BTOPEHH " . e I,), HETHBLE T HAHECTRERERE 1 07.05 https://m.eds00.ru/MMJINLZOSQ
3anad o Teme "TernoBsie mPoIecchl
IToBTOpenune, 0000IIeHNE. Pelenne pacyeTHRIX U e

96 P " - P . KAHCCTREHTRIX 1 11.05 https://m.edsoo.ru/H7THKU30G3
3agay 1o teme "KII/] TemnoBeIxX gBUTraTeseu
ITos 600 .P

97 TOpEHHUE, o" oOmieHue. PerieHre pacueTHBIX M Ka4eCTBEHHBIX 1 12.05 httns://m.edsoo.ru/XP2HRNAY 4
3aaau o teme "KII/l sanekrpoycranoBok"
IToBTOpenue, 06061enne. Jlaboparo e pabo

08 | OBTOPEHH HAeHH PATOPHPIC PabOTRL HO Kypey 1 1 | 14.05 https://m.eds00.ru/FK30FNRHX
CBeTOBBIE SIBICHUS
IToBTOpenue, 06061menne. Pabora ¢ Texcra o TeMme ""3aKko

99 Bropett HI HH" Ta € TCKCTAMITIO TEM KOHbL 1 18.05 https://m.edso00.ru/91XS3CXDT
COXPAHCHHS B MEXaHHUKE
IToBTOpenue, 0600 . Pa6 "Koneo

100 PEVHE, ODODTICHHE. TADOTA & TEKCTINIL TO Tene RONEhat 1 19.05 htps://m.eds00.ru/L3YKVIINT
Y BOJIHBI
IToBTOpenue, o606meHue. Padbora ¢ Tekctamu no teme "C

101 pet - M BETORRIE 1 21.05 https://m.eds00.ru/L G3271SQ6
SIBJICHUSA
I1 , 0000 . Pa0 "K

102 OBTOpeHHE, 000 :_I_IGHI/Ie aboTta ¢ TekcTtaMH 110 TeMe "KBaHTOBas 1 25 05 https://m.edsoo.ru MW7 IELENUS
u siiepHas pusnka

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IMPOBEPSIEMBIE IPEIMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUN OCHOBHOM
06p330BaTeJ’[bH0ﬁ nporpaMmMmbl OCHOBHOI'O oﬁmero 06pa3OBamm

11

HCII0JIb30BAaTh U3YUCHHBIC TIOHATUA

1.2

pasiindaTth SABJIICHUA 110 OINHMCAHHUIO HUX XapaKTCPHBLIX CBOMCTB M Ha OCHOBE

OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘16CK06 SABJICHUC

13

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SBJICHUN B OKpY’KaIOILIEM
MHUpE, B TOM 4YucCiIe (U3NIECKUE SBICHHUS B MPUPOJE, TPU STOM IEPEBOIUTH
IPAKTUYECKYIO0 3a7auyy B Y4eOHYIO, BBIICHATh CYILECTBEHHbIE CBOICTBa

(npu3HaKK) PpU3NUECKUX SBICHUN

14

OINMCHIBATh HM3yYCHHBIC CBOWCTBA TeN M (DU3MUYECKHE SIBICHHS, HCIIOJIB3YS
¢u3nyeckue BEIMYUHBI, NPU ONUCAHUM TPABHIBHO TPAKTOBATh (PU3UUECKUI
CMBICIT UCTIOJIb3YyEeMBIX BEIUYMH, MX OOO3HAYCHUS W CIUHHIBI (PU3HUECKHX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUUHY
C JpYyrUMH BeJIIMYMHAMH, CTPOUTh TpapuKd HM3YYEHHBIX 3aBHCHUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, PU3NYECKUE SBICHUS U MPOIIECCHI, UCTIONb3YS
M3y4YEHHBIE 3aKOHBI, MPU ATOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U

3aIIUCBIBATH €TI0 MATCMATHUYCCKOC BhIPAKCHUC

1.6

OOBSICHATh (PU3UYECKUE SBJICHMS, MPOLIECCH M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalud IPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIABITH
MIPUYMHHO-CJIE/ICTBEHHbIE CBSA3M, CTPOUTh OOBsICHEHHE M3 1 — 2 Jormyeckux
maroB ¢ omnopoi Ha 1 — 2 H3y4yeHHBIX CBOMCTBA (PU3NYECKUX SBIICHUH,

(bHSI/II-ICCKI/IX 3aKOHa UK 3aKOHOMCPHOCTH

1.7

pemaTh pacyéTHble 3a1auu B 1 — 2 AelCTBUS, UCTIOIB3Ys 3aKOHBI U (POPMYIIHI,
CBsI3bIBaIOLIME (DU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCJOBHS 3aJauyd
3alUCBhIBaTh KPAaTKOE YCIIOBHE, MOJCTABIATh (PU3UYECKUE BEIUYMHBI B
¢bopMylbl M TPOBOAUTH  Pacu€Thl, HAXOJUTh CIPABOYHBIC JIAaHHBIE,

HeO6XO,Z[I/IMBIe I pCHICHUA 3ada4, OLICHUBATL PCAIMCTUYHOCTD HOJIy‘-IGHHOﬁ




(bu3HUECKOl BEIIMYNHBI

1.8

pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOYKHO PEHIUThH MPHU MOMOIIN (PU3UIECKUX
METOJIOB, B OIMCAHUH MCCIICAOBAHMUS BBIICISATH POBEPSIEMOE MPEIIIOIOKECHNE
(runote3y), pa3nM4yaTb W UHTEPHPETHPOBATH TONXYYEHHBIH pe3yibTar,

HaXxoauThb OIIIMOKH B XO0J¢€ oIibITa, A€JaTh BEIBOJEI I10 €0 pE3yjibTaTaM

1.9

IIPOBOJIUTH ONBITHl MO HAOIIOACHUIO (PU3NYECKUX SBICHUN MM (PU3MUECKUX
CBOWCTB TeN: (OPMYIHPOBATH NPOBEPSEMbIC NPEANONIOKEHUs, CcOOUpaTh
YCTQHOBKY M3 IPEUIOKEHHOro 000pYyIOBaHMA, 3allUChIBaTh XOJ OINbITa U

(hopMyIIMpPOBATH BBIBOJIBI

1.10

BBITIONTHSATE TPSIMBIE U3MEPEHHSI ¢ UCIIOJIb30BAHUEM aHAIOTOBBIX U U(DPOBBIX
puOOPOB, 3aMKUCHIBATh TOKa3aHUs MPUOOPOB € YUETOM 3aJaHHON a0COMIOTHOM

MIOIPEIHOCTH U3MEPEHUIN

1.11

MPOBOJIUTh HCCIICAOBAHUE 3aBHCUMOCTH OJHOM (DM3WYECKOH BEITUYMHBI OT
JPYToH ¢ UCIOJIB30BaHUEM IPSMbBIX U3MEPEHUM, y4aCTBOBATh B IIJIAHUPOBAaHUU
y4eOHOTO HCCIIEIOBaHMsI, COOMpaTh YCTAHOBKY W BBINOJHATH H3MEpPEHHUS,
cliefys MpeUIoKeHHOMY IUIaHy, (UKCHpOBaTh pe3yibTaThl IOJY4YE€HHOU
3aBHUCUMOCTH (U3UYECKUX BEIUYMH B BHJIEC TMPEAJIOKCHHBIX Ta0IHMIl U

l"pa(bI/IKOB, ACJIaTh BbIBOJBI 11O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJUTh  KOCBEHHBIE  HM3MEpEHUs  (U3NYECKUX  BEIWYMH,  Cleays
MPENJIOKEHHOW HWHCTPYKLUMHU: TpU BBINOJIHEHUH U3MEpPEHHH coOuparhb

OKCIICPUMCHTAJIIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUYCHUC HCKOMOM BEITUYMHEI

1.13

CO6J'II-O,Z[8.TB IpaBujia TCXHUKU 0€30IMacHOCTH Ipu pa60Te C J'Ia60paTOpHLIM

o0opyroBaHuEM

1.14

yYKa3blBaTh TPUHIUIBI JEHCTBUS TNPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh NMPUHLUIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOWCTB C IIOMOLIBIO HMX ONMCAHUSA, HCIONb3Yys 3HAaHUA O CBOMCTBAx

(I)I/I3I/ILIGCKI/IX SIBIICHUH U H606XOI[I/IMLIC (I)PI?»H“IGCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTU

1.15

MPUBOANUTH NpPUMEPHI (HAXOAUTh MH(OPMAIUIO O MPHUMEPAx) MPaKTHUYECKOTO
WCIOJIb30BaHUS (PU3MUECKUX 3HAHUH B TIOBCETHEBHOM JKU3HU Il 0OecTieueHUs
0€30MacHOCTH NpHU O0paleHnu ¢ MPHUOOpaMH U TEXHUYECKUMH yCTpOiiCcTBaMHu,
COXpAaHEHHUS 370pPOBbsi M COONIOACHHUS HOPM HKOJIOTHUYECKOTO IOBE/IEHUS B

OKpYJKarollleH cpezie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTH I/IHTCpHeT B

COOTBETCTBUH C 3aJaHHBIM IIOMCKOBBIM 3aIllpoOCOM, Ha OCHOBE HMCIOIIMUXCA




3HAHUM U HyTéM CpaBHCHHS PA3JIMYHBbIX UCTOYHHUKOB BBIACIIATH I/IH(bOpMaL[I/IIO,

KOTOpas sABJIACTCA HpOTHBOpeqHBOﬁ HJIM MOYKET OBITh HCHOCTOBepHOﬁ

1.17

WCIOJIb30BaTh IPH BBIMOJIHEHUH YYEOHBIX 3a/laHuil HAyYHONOMYJSPHYIO
auTepaTypy (pU3MUecKoro coaepikaHus, CIHPAaBOYHBIC MaTEpUaibl, PECYpPChHI
cetu  HWHrepHer, BiaxeTs nOpuéMaMu  KOHCIEKTHUPOBAaHUS  TEKCTa,

npeoOpa3oBaHus HH(OOPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

co3/laBaTh COOCTBEHHBIE KpaTKME NUCbMEHHBIE W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2 — 3 HMCTOYHUKOB HMH(pOpMaLMU (PU3UUECKOrO COIEpPXKAHUSA, B TOM
yyciie MyOJIMYHO JAeNaTh KpaTKUE COOOIIEHHUs O pe3yjbTaTaxX IPOEKTOB WIIU
y4eOHBIX HCCIEIOBaHMH, IPU 3TOM TIPAMOTHO MCIIOJIB30BaTh W3Y4YEHHBIN
MOHATUUHBIN  ammapar Kypca (U3HMKH, CONPOBOXKIATh  BBICTYILJICHHE

Npe3eHTaluen

1.19

IIpyu  BBIIOJIHCHHUHA y‘IC6HHX IMIPOCKTOB H I/ICCJ'IG,Z[OBB.HI/II‘/'I pacupeacisaTb
0053aHHOCTU B Tpynie B COOTBETCTBUHU C IMMOCTABJICHHBIMHA 3aJjadyaMUu, CICOAUTDH
3a BBIIIOJIHCHHUECM IIJIaHA HeﬁCTBHﬁ, aACKBATHO OLICHUBATDH COOCTBEHHBIH BKJIaJg
B ACATCIIBHOCTb T'PYIIIbI, BBICTPANBATH KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHG,

YUYUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC

Kon
NpoBepPsAEMOro
pe3yJbTara

HpOBepﬂeMble NMPpEeAMETHBIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOI1
06p33OBaTeJ'lI)HOI7I nporpaMmmMbl OCHOBHOI'O 001ero 06p830BaHHﬂ

11

HCIIOJIB30BaTh MMOHATHA

1.2

pasiindaTth SABJICHUSA 110 OIHMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘leCKOG SIBJICHUC

13

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBJICHUN B OKpY’KaIOIIEM
MHUpE, B TOM 4Hclie (pU3NYECKHE SBJICHUS B MPUPOJE, NIPU 3TOM MEPEBOIUTH
NPAaKTUYECKYI0 3a7auyy B Y4eOHYIO, BBIICHATh CYILIECTBEHHbIE CBOICTBa

(npu3HaKM) PpU3NUECKUX SIBICHUM

14

OIMMCbIBAaTh H3YUCHHBIC CBOMCTBA TEI H CI)I/IBI/I‘IGCKI/IQ SABJICHUSA, HWCIIOJb3Ys
(bl/ISI/II-ICCKI/IC BCJIMYHHBI, IIPHU ONMHMCAHHUU MPABUIIBHO TPAaKTOBATb (bI/IBI/I‘-ICCKI/Iﬁ
CMBICJI HCIIOJB3YEMBIX BCJIWYHH, 0003HAUYEHHUS H CANHUIIBI CbI/ISI/I‘IeCKI/IX

BCJIIMYMH, HAXOIUTH (I)OpMyJIBI, CBA3BIBAIOIIUC JaHHYIO (I)I/I3I/I‘{CCI(YIO BCJIIMYHHY




C JpYyrUMH BEIMYMHAMH, CTPOUTh TpadUKU HU3YYCHHBIX 3aBUCHMOCTEH

(1)I/I3I/ILI€CKI/IX BCJINMYHMH

1.5

XapaKTepu30BaTh CBOMCTBA TeJl, PU3NUYECKUE SBICHUS U MPOLIECCHI, UCTIONb3YS
W3YYCHHBIE 3aKOHBI, IPH ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U

3aIIMCBIBATh €0 MaTEMAaTUYCCKOEC BhIPAXKCHHUEC

1.6

OOBSICHATH (PU3UYECKHE ITPOLECCHI U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTyallul IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATH IPUYUHHO-
CIICZICTBEHHBIE CBSI3M, CTPOUTh OOBsACHEHME M3 | — 2 JOrMYECKHX ILIAroB ¢
noMoIpio 1 — 2 M3y4eHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH, (PU3HMUECKUX

3aKOHa UJIKM 3aKOHOMEPHOCTHU

1.7

pemars pacy€THbIE 3a/1a4u B 2 — 3 JEWCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYIIHI,
CBsI3bIBAIONIME (DM3MYCCKHE BEIIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3aTadd
3alUChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HEAOCTATOK JAHHBIX IS PELICHUS
3a/lay¥, BBIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOAMMEBIE il €€ peleHus,
MPOBOAUTh Pacy€Thl W CpPaBHUBATH IMIOJIyYEHHOE 3Ha4YeHHE (UIUYECKOM

BCJINYHNHBI C U3BCCTHBIMU JaHHBIMUA

1.8

pacro3HaBaTh IpoOJIEMbI, KOTOPBIE MOYKHO PEHIUThH MPHU MOMOIIN (PU3UIECKUX
METOZOB, MCIIOJIb3ysd OIMCAaHUE WCCIEAOBAHUA, BBIICIATL IIPOBEPSIEMOE
MPEANONOKEHUE,  OLEHUBATh  IPABUIBHOCTh  IOPSAKA  IPOBEICHHUS

HNCCICI0OBaHUs, ACJIAaTh BBIBOABI

1.9

MIPOBOJUTH OMBITHI MO HAOMIOEHUIO (PU3UYECKHUX SBICHUN WM (PU3HUECKUX
CBOMCTB Tel: (QOpMyNIHpPOBATH TPOBEPSEMBbIE MPEATNON0KEeHHS, CcOoOUpaTh
YCTaHOBKY M3 TPEUIOKEHHOTO OOOpYIOBaHUS, OIMUCHIBATH XOJ OIBITa U

(hopmMyTUpPOBaTh BHIBOJIBI

1.10

BBIIIOJIHATDE IMPAMBIC U3MCPCHUSA C HCIIOJB30BAHUEM aHAJIOI'OBBIX HpI/I60p0B n
JaTYMKOB (1)I/I3I/IIIGCKI/IX BCJIMYNH, CPABHUBATL PE3YJIbTATHI H3MepeHHI>i C yLIéTOM

3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH

1.11

MIPOBOAUTH HCCJIEOBAaHUE 3aBUCUMOCTH OJIHOM (PU3MYECKOW BEIMYMHBI OT
JAPYro¥ C MCIOJIB30BAHUEM IIPSAMBIX U3MEPEHUN: INIAHUPOBATh UCCIIEAOBAHUE,
coOupaTh YCTaHOBKY M BBINIOJIHATh H3MEpPEHUs, CIEays MNPeIIOKEHHOMY
IUIaHy, GUKCUPOBATh PE3yJIbTAThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE TaOJUI] U

Fpa(l)I/IKOB, ACJIaTh BBIBOAKI IO PE3YyJIbTaTaM UCCICAOBAHNA

1.12

IpOBOAWTE KOCBCHHBIC H3MEPCHHUA CbI/ISI/I'-IeCKI/IX BCJIIMYHH: IIJIAHUPOBATH

HU3MEPCHUA, CO6I/IpaTB 9KCIICPUMCHTAJIbHYTO YCTaHOBKY, (G ($13%




HpGI[JIO)KCHHOfI HWHCTPYKIUH, U BEIYUCIIATh 3HAYCHUC BCIIMYHNHBI

1.13

coOnoaTh MpaBWiia TEXHUKH O€30IacHOCTH Hpu pabore ¢ J1abopaTOpHBIM

obopynoBaHUEM

1.14

XapaKTepU30BaTh MPUHIIUIIBI ACHCTBUS HU3yYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB € ONOPOM HAa HX ONMUCAHUS, HCHOJIb3Yys 3HAHUSA O CBOMCTBAX

q)HSI/I‘IeCKI/IX SIBJICHUH 1 H€O6XOI[I/IMBIG (bHSH‘IGCKI/Ie 3aKOHOMCPHOCTH

1.15

pacino3HaBaTb IPOCTBIC TEXHUYCCKUEC YCTpOﬁCTBa U U3MEPUTCIIbHBIC HpI/I60pBI
o CXeMaM M CXCMATHUYHBIM PUCYHKAM, COCTABJATH CXCMbI J3JICKTPUYCCKUX
ueneﬁ C IOCJICAOBATCIIBHBIM M MapalyICJIbHBIM COCIWMHCHHUEM JJICMCHTOB,

pasiinvias yCJIOBHBIC 0003HaYEHHMS DIIEMEHTOB QJICKTPHUYCCKUX Lenei

1.16

MPUBOJUTH NPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3NUECKUX 3HAHUHN B MOBCEITHEBHON KU3HHU JJIs1 00ecTIeYeHus
0€30MMacHOCTH IPU OOpALEHUH ¢ IPUOOpPAMH U TEXHUUYECKUMHU YCTpOIlCTBaMH,

COXpaHCHHA 30pOBbiA H CO6J'IIOI[€HI/I$I HOPM 3JKOJIOTHYCCKOI'oO IIOBCIACHHUA B

OKpY>Karollen cpenie

1.17

OCYIIECTBIISITh TMOUCK HH(POpManuu (U3MUECKOTO COACpPNKAHUA B CETHU
WNutepHer, Ha OCHOBE UMEKOIIMXCS 3HAHUM U NOYTEM CpaBHEHUSA
JIOTIOTHATEIPHBIX HCTOYHHKOB BBIICIATH WH()OPMALUIO, KOTOpas SBISETCS

MIPOTUBOPEUUBOM UK MOXKET OBITh HEAOCTOBEPHOI

1.18

WCIONIb30BaTh TPU BBIIOJHEHUU YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO
nuTepaTypy (U3MYECKOro CoJepKaHHUs, CIPaBOYHBIC MaTepHalbl, PECYpPCHI
cetu  UHTepHer; Bnajerb OpuéMaMH  KOHCIEKTUPOBAaHUS  TEKCTa,

npeoOpazoBanus HHGOPMAIIMHU U3 OJHON 3HAKOBOUW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC TIMCHbMECHHBIE U KpAaTKUE YCTHBIC COOOIICHHS,
0000mas uHPOpMAIMIO U3  HECKOJbKUX  HUCTOYHUKOB  (PU3UYECKOTO
COJIEp’KaHUs, B TOM YHCIIE TMyOIMYHO TPEICTABISATH PE3YJIbTAThI MPOCKTHOM
WM HCCIEI0BATENbCKON NEATENBHOCTH, MPU 3TOM TPAaMOTHO HCIOIb30BaTh
W3Y4YCHHBI  TOHATHUIHBIA  ammapaT Kypca  (U3HKH,  CONPOBOXKIATh

BBICTYIIJICHUC HpC3CHTaI_[HCI>'I

1.20

MIPH BBITIOJIHEHUHU YYEOHBIX MMPOEKTOB U UCCIETOBAHUHN (PU3UIECKIX MPOIECCOB
pacmpenenaTb OOsS3aHHOCTH B TPYIIE B COOTBETCTBHU C ITOCTaBICHHBIMH
3a7a4amMu, CJIEAUTH 3a BBIIOJIHEHHUEM IUIaHA JEHCTBUM U KOPPEKTUPOBATH €rO,
a7ICKBaTHO OIIGHUBATh COOCTBEHHBIM BKJIAJL B JICSITEIBHOCTH TPYIIIHI,

BBICTpanBaTb KOMMYHHUKATHUBHOC BSaHMOﬂeﬁCTBHC, MposABJIAA TOTOBHOCTb




paspemiath KOHQIUKTHI

9 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTAaThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCII0JIB30BaTh U3YUCHHBIC ITIOHATHUA

1.2

pasiinydaTts SABJICHHA I1I0 OIIMCAHHIO HX XapaKTECPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacrno3HaBaTh HPOSBICHUE U3YUEHHBIX (U3UYECKUX SIBICHUN B OKPYKAIOLIEM
MHUpE, B TOM 4ucie (U3NUecKue sBICHHsS B MPUPOJE, NPH ITOM NEPEBOAUTH
MIPaKTUYECKYIO0 3a7ayy B Y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMICTBa

(mpu3Haky) PU3NYECKHUX SABICHUM

14

OIKCHIBaTh M3y4YEHHbIE CBOMCTBAa Tel M (DU3MUECKUE SIBICHUS, HCHOIb3Ys
¢u3nveckne BEIMYUHBI, TIPU OMMCAHUH TPABHIBLHO TPAKTOBATh (PUIUUECKUI
CMBIC]I HCIIOJIb3YEMBIX BEIMYUH, OOO3HAUEHHs] W €IUHMLBI (PU3MUECKHX
BEJIMYMH, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BETHUNHY
C JpYrMMH BEJIMYMHAMM, CTPOUTh TpadUKM HU3YYEHHBIX 3aBUCUMOCTEH

(bUBUYECKUX BEITMYUH

1.5

XapaKTCPU30BaTh CBOICTBa TCI, (1)I/I3I/I‘~IGCKI/I€ SABJICHUA W MTPOLECChI, UCITOJIB3Ys
HU3YUYCHHBIC 3dKOHBI, IIPU 3TOM O4aBATH CJIOBCCHYIO (I)OpMy.]'II/IpOBKy 3aKOHa U

3aIlMUCbIBAThb €0 MAaTCMATHUYCCKOC BhIPAKCHUEC

1.6

OOBACHIATH (PU3UYECKHE MPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYyallMil TMPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh NPUUYUHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE W3 2 — 3 JIOTMYECKUX IIaroB ¢
MOMOIIbI0 2 — 3 M3Y4YEHHBIX CBOWCTBA (DM3MUYECKUX SIBICHUU, (DU3HMUECKUX

3aKOHAa UJIK 3aKOHOMEPHOCTHU

1.7

pemaTh pacuéTHble 3a/auu (OMHUpAOIINEcs Ha CUCTEMY U3 2 — 3 ypaBHEHHM),
WCIONIB3YSl 3aKOHBI U (DOPMYIIBI, CBSI3bIBAarOIIME (DU3MUECKHE BETUYMHBI: Ha
OCHOBE aHaM3a YCJIOBHUS 3aJa4d 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISTH
HEJOCTAIONINEe WU HM30BITOYHBIC IaHHBIE, BBIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOMUMBIE IS  pEIIeHUs, TMPOBOJAWTh pacu€Thl W  OIICHUBATH

PCATUCTUYIHOCTD MMOJIYYCHHOI'O 3HAYCHU A (I)I/ISI/ILICCKOI\/'I BCIIMYHHBI




1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIINTh MPU MOMOIIM (HU3UUECKHX
METOJIOB, HCIIOJIb3Ysl OIIMCAaHUE MCCIENOBaHUsA, BBIACIATL IIPOBEPIEMOE
IIPEAIIONIOKEHNE, OLIEHUBATh IPABUIIBHOCTD MOPSIKA IIPOBEIECHUS UCCIIEA0BaHUS,

ACJIaTb BBIBOABI, MHTCPIIPETUPOBATE PE3YJIbTAThI Ha6J'IIOI[eHI/II71 M OIIBITOB

1.9

MIPOBOJUTH OIBITHI MO HAONIONEHUIO (PU3UYECKHUX SBICHUN WK (HU3HMUECKUX
CBOWCTB TEJI: CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY M3 M30BITOYHOTO Habopa
000py/noBaHusl, ONHUCHIBATh XOJ OMbITA M €ro pe3yibTaThl, (GOPMYyIUPOBATH

BBIBOBI

1.10

MPOBOJUTH TNPH HEOOXOAMMOCTH CEpUI0 NPSMBIX H3MEPEHHH, OIpenesss
cpenHee 3HauYe€HHE U3MEpsAEeMON  BeIMYMHBI  ((POKYCHOE  pacCTOSIHHE
coOmuparomeld  JMH3BI), OOOCHOBBIBATH  BBIOOp  cmocoba  M3MEpeHHUs

(u3MepuTeILHOTO IPHOOPA)

1.11

IIpOBOAUTH HCCIICIOBAHUC 3aBUCHUMOCTEH (I)I/I3I/I‘ICCKI/IX BCINYHNH C
HUCIIOJIB30BaAHHNEM MPAMBIX I/I3MepeHI/H\/JIZ IJIaHUPOBATh HUCCICIOBAaHUC,
CaMOCTOATCIIbHO CO6I/IpaTB YCTAaHOBKY, (bHKCHpOBaTB PE3YyJIbTAThL HOJ'Iy‘lCHHOﬁ
3aBUCHUMOCTH (1)I/I3I/I‘~I€CKI/IX BCIIMUYMH B BHJIC Ta6JII/IIII/I Fpa(bI/IKOB, JAC1aTh

BBIBOJIBI 11O pE3YyJIbTaTaM UCCIICAOBAHUSA

1.12

IIPOBOJIUTh KOCBEHHbIE HW3MEPEHUs (PU3MUECKUX BEIWYMH: IUIAHUPOBAThH
U3MEpeHusi, CcoOupaTh OSKCIEPUMEHTAIBHYIO YCTAHOBKY M  BBINOJHATH
U3MEPEHUs, CHeAysd NPEIIOKEHHOW WHCTPYKIUHU, BBIYUCIATh 3HAUYECHHE
BEJIMYMHBl M AHAJIU3UPOBATh IIOJYYEHHBIE PE3yJbTAaThl C Y4ETOM 3aJaHHOU

TIOTpCIIHOCTHU I/ISMepeHI/Iﬁ

1.13

CO6J'II-O,Z[8.TB IpaBujia TCXHUKU 0€30IMacHOCTH Ipu pa60Te C J'Ia60paTOpHLIM

o0opyoBaHUEM

1.14

pa3nuyaTh  OCHOBHBIE TPU3HAKM  M3YyYEHHBIX  (U3NYECKUX  MOJENeil:
MaTepuajibHas TOYKa, aOCONIOTHO TBEPJOE TeNO, TOUEUYHbIN MCTOYHMUK CBETa,
JIyd, TOHKAsl JIMH3a, [IJIJaHETapHasi MOJENIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO

sanpa

1.15

XapaKTepU30BaTh MPHUHIIUIGI ACHCTBUS H3yYEHHBIX MPHOOPOB U TEXHHUECKUX
YCTPOMCTB € ONOPOM Ha HMX OMNUCAHMS, HMCIOJIb3YsSd 3HAHUS O CBOWCTBAX

(bl/ISI/II-ICCKI/IX SIBJICHUH U HCO6XO,Z[I/IMBIC (I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIONB30BAaTh CXEMBbl U CXEMATHYHBIE PUCYHKH HU3YYEHHBIX TEXHMUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB IPHU

peuICHUN y‘le6HO-HpaKTI/I‘{CCKI/IX 3aaa4, ONTUYCCKHUE CXEMbI I TTOCTPOCHUS




1300pakeHU B IUIOCKOM 3€pKaJie M cOOMparomeii TuH3e

1.17

MPUBOANUTH NPUMEPHI (HAXOAUTh MH(DOPMAIIUIO O MPUMEPAX) MPAKTHYECKOTO
UCIIOJIb30BaHUs (PU3MUYCCKUX 3HAHHUI B MOBCETHEBHOM JKM3HU JUIsl 00CCIICUCHNUS
0e30macHOCTH MpHU 00palIeHnu ¢ MPHOOpaMHU U TEXHUYECKUMH yCTPOHCTBaMH,
COXPaHEHUs 3II0POBbSI U COOJIIOACHHS HOPM OSKOJOTMYECKOTrO IOBEICHHS B

OKpY>Karollen cpefie

1.18

OCYILIECTBIISATh TOUCK HMHPOpPMAaUUU (U3UYECKOTO COACPIKAaHUS B CETH
WuTepHer, caMocTOSITENbHO (POPMYIHPYS MOUCKOBBIN 3aMpOC, HAXOAUTH MYTH
OTpeNieNIeHUs]  JOCTOBEPHOCTH  IOJNYyYCHHOH HMH(POpPMAaLMU Ha  OCHOBE

HMEIONIUXCS 3HAHUM 1 JOIMTOJIHUTCIIBHBIX KCTOYHHUKOB

1.19

WCIOJIb30BaTh TPU BBIIOJHEHUU YYE€OHBIX 3a/JlaHUl HAYYHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3MUECKOTO COJEp)KaHHS, CIPABOYHBIE MaTEpPHANIbl, PECYpPCHI
cetu  UWHrepHer; Bnajerb OpuéMaMH  KOHCHEKTUPOBAaHUS  TEKCTa,

npeoOpa3oBanus HH(OOPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

cO3/1aBaTb COOCTBEHHbIE IMCbMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE
uHbOpMAallUd U3 HECKOJIBKMX HCTOYHHUKOB (DU3MUYECKOrO  CcOneprKaHUs,
MyOJIMYHO TPEACTABIATh PE3YNbTAaThl MPOEKTHOW WM HCCIEI0BATEIBCKON
JEATEIBHOCTH, IPU 3TOM I'PaMOTHO MCIIOJIb30BaThb M3YYEHHBIM NOHATUHHBIN
anmapaT HM3y4aeMoro paszgena (U3MKH U COIPOBOXKAATh BBICTYIUICHHE

Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB

1.21

MIPH BBIMIOJIHEHUHU YYEOHBIX MMPOEKTOB U UCCIETOBAHUN (PU3UIECKHIX MPOIECCOB
pacrmpenenartb OOsS3aHHOCTH B TPYIIE B COOTBETCTBHU C IOCTaBICHHBIMHU
3a/la4yaMH, CJIEIUTh 32 BBIMOJHEHUEM IUIaHa ACHCTBUN U KOPPEKTUPOBATH €ro,
aZIcKBaTHO OIIGHUBATh COOCTBEHHBIM BKJIAJl B JACATEIBHOCTh TPYIIIHI,
BBICTpAaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, MPOSBISAsS TOTOBHOCTH

paspeniaTh KOH()IUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COePKAHUSA
pasaena 3J1eMEHTa
®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILET'O MHPA
®usuka — Hayka o mpupone. SBnenus npuponsl. Pusnyeckue
11 SIBJIGHUS: MEXaHUUYECKUE, TEIJIOBBIE, JIEKTPUUECKUE, MarHUTHBIE,
CBETOBBIE, 3BYKOBBIC
@dusnueckue BeNUYMHBL. VI3MepeHHe (U3MYECKUX BEJIUYMH.
1.2 dusnueckue puOOpHI. [TorpemnocTs U3MEPECHUM.
Me:xnyHapoiHas cucTeMa €IMHULL
EcTtecTBeHHOHAYUHBIH METOJ, MTO3HAHUS: HaOroeHue,
1 r [IOCTAHOBKA ~ HAy4yHOTO  BONPOCA,  BBIABI)KEHHE  TUIIOTES,
' HKCHEPUMEHT 110 MPOBEPKE T'MIIOTE3, 00BsACHEHHE HAOIH0AaeMOro
SIBJIICHUS
14 Onucanue pU3NYECKUX SBICHUM ¢ TOMOIIBIO MOJENIEN
[IpakTryeckue paboOTHI:
N3mepenue paccTossHUAMN.
15 N3mepenue 06bEMa )KUAKOCTH U TBEPOTO Tea.
' Onpenenenre pa3sMepoB MaJbIX Te.
WN3mepenue TemmepaTyphl NP IOMOIIM  KUIKOCTHOTO
TEPMOMETPA U AATYNKA TEMIIEPATYPHI
INEPBOHAYAJIBHBIE CBEJIEHIM A O CTPOEHUU BEILIECTBA
21 CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, HMX pa3Mepsbl.
' OneIThI, JOKa3bIBAIOUINE JUCKPETHOE CTPOCHHUE BELLIECTBA
95 JIBmkeHne wvactull BeniectBa. CBs3b CKOPOCTH  JIBHIKEHUS
5 ' yacTull ¢ TemrepaTypoil. BpoyHoBckoe nBuxkenue, mupdysus
2.3 B3aumopeiicTBue yacTHI] BeIIeCTBA: IPUTSIKEHUE U OTTAIKUBaHHE
ArperaTHble COCTOSTHUS BEIIECTBA: CTPOCHHE ra30B, KUAKOCTEN
24 1 TBEPABIX (KPUCTAIUIMYECKUX) TeJ. B3auMOCBI3b MeX 1y CBOMCTBAMHU
' BEUIECTB B pA3HbIX AarperatHbIX COCTOSHUSX U UX aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM




2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

2.6

[IpakTuueckue padbOTHI:
Omuenka JuaMeTpa aToMa METOAOM DPSJO0B (C HCIOJIB30BaHUEM
dotorpaduii).
OmbITHI 110 HAOIOCHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
OnbITBl IO OOHAPY)KEHHUIO JEHCTBHS CHJI MOJIEKYJSIPHOTO

IIPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanngeckoe JBHXKCHUC. PaBHOMepHOG H HCPABHOMEPHOC

3.1
JBUKEHUE
3.9 Ckopoctb. CpeHsisi CKOPOCTh NP HEPABHOMEPHOM JIBUIKEHUU.
' Pacu€r mytu 1 BpeMeHU IBUKEHUS
SIBnenune mHepuuu. 3aKOH HMHepuuHM. B3amMopnelicTBue Ten Kak
3.3 MIpUYMHA U3MEHEHHUs] CKOPOCTU JBMXKEHHUA Tesl. Macca kak mepa
MHEPTHOCTH Teja
34 IInotHocTs BemecTBa. CBA3b IUIOTHOCTH C  KOJUYECTBOM
' MOJIEKYJ B eIMHUILIE 00bEMA BEILIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS Tell
36 Cunia ynpyroctd u 3akoH ['yka. VM3MepeHue CHIIbI ¢ MOMOIIBIO
' JUHAMOMETpa
3.7 SIBneHue TAroTeHUs U cuiia TshkecTH. Cua TSHDKECTH Ha IPYrux
' maHerax. Bec Tema. HeBecomocTs
38 Cuna Tpenusa. TpeHUE CKOJBXEHHUS U TpEHHE MOKosA. TpeHue B
' IIPUPOJIE U TEXHUKE
3.9 CnoxxeHue Ccwil, HalpaBIEHHBIX IO OOHOM  IPSIMOM.
' PaBHOelicTBYIOIIASA CHIT
[IpakTuueckue padbOTHI:
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBWJKEHHUs (IIapuKa B
KUJKOCTH, MOJEIH AJICKTPUYECKOTO aBTOMOOWISI M TaK Jajee).
3.10 Omnpenenenue cpefaHed CKOPOCTH CKOJbXEHHS Opycka WiIH

HIapvKa MO HAKJIOHHOM IUIOCKOCTH. OmpeneneHue IUIOTHOCTH
TBEpHoOro Tena. ONbITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTh
pacTspkeHus (nedopManuu) OPYKUHBI OT MNPUIIOKEHHOW CHJIBL.

OHLITBI, ACMOHCTPUPYIOIIHC 3aBUCHUMOCTbH CHJIBI TPCHUMA




CKOJIB2KCHHA OT B€Ca TCJIa MU XapaKTCpa COMNPUKACAIOMIUXCA

MOBEPXHOCTEM

dusnyeckue SABICHAS B npupoac: MNIPUMEPBI ABHXKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMM B )KMBOW M HEXXUBOU IPUPOJE, ACUCTBUE
CHJIBI TPEHUSI B IPUPOAE U TEXHUKE
3.12 TexHuueckue ycTpolcTBa: IMHAMOMETP, MOALIMITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEM 1 TA30B

HaBnenue tBEpAOro tena. CriocoObl YMEHBLICHUS U YBEIUYCHUS

4.1
JABJICHUS
42 JlaBnenue ra3za. 3aBUCUMOCTH JIaBIieHHS ra3za OT 00b&Ma,
' TEMIEPATYPhI
e [lepenaya naBiaeHus: TBEPABIMU TellaMH, KUIKOCTSIMH M ra3aMu.
' 3akoHn [lackans. [ITHeBMaTHUYECKHE MAITUHBI
3aBUCHUMOCTD JABJICHUS KUJKOCTH oT TJTyOUHBI.
4.4 l'uppocratuueckuit  mapagokc.  CooOmiarmomuecs — COCYABI.
['mapaBnuueckre MEXaHU3MBI
Atmocdepa 3emmm u armocepHoe naBienHue. IlpuumHBI
A5 CyILIECTBOBaHUS BO3J1yILIHOU 000JI0UKH 3eMin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBICHHUS OT BBICOTHI
HaJl ypOBHEM MOPS
A5 N3mepenue armocdepHoro naeneHus. [Ipubopsl A u3mepeHus
' aTMOC(EepHOTO TaBJICHUS
47 JlelicTBue JXHMIKOCTM M Ta3a Ha NOTPYKEHHOE B HHUX TEJNO.
' BrrtankuBatorias (apxuMesioBa) cuia. 3aKoH Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTudeckue pabOTHI:
HccnenoBanne 3aBUCMMOCTHM Beca Tela B BojAEe OT 00BEMaA
NOrpy>)KEHHOM B JKUAKOCTh yacTH Tena. OnpexaeneHue
BBITAJIKUBAIOLIECH CHJIbI, IECTBYIOIIEH Ha TEJIO, MOTPYyKEHHOE B
4.9 KUIKOCTh. [IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHJIBI,

JNEWCTBYIOIIEH HA TEJIO B >KUIAKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOUIUME  3aBUCHUMOCTb  BBITAJIKMBAIOUIEH  CHUJIBI,
JeCTBYIONIEH Ha TEJIO B XKUAKOCTU, OT 00BbEMA MOTPYKEHHOU B

KUIKOCTh qacTu TCIIa u OoT IIJIOTHOCTHU KUIKOCTH.




KonctpynpoBanue apeomerpa WM KOHCTPYHMPOBAHHME JIOJIKH U
orpeJieNieHue €€ Tpy30N0bEMHOCTH
410 Ouznyeckue SABJICHUS B MPUPOJIE: BIUSHUE aTMOC(HEpPHOro
' JABJICHUS Ha )KHBOW OPTaHW3M, IUIAaBaHUE PHIO
TexHUYEeCKUE YCTPOMCTBA: COOOMIAIOIIMECS COCYIbI, YCTPOHCTBO
411 BOJIOTIPOBO/Ia, THAPABIMYECKHI TIpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, OPUTHEBOM HACOC, APEOMETP
PABOTA, MOLIHOCTbD, SHEPT U
5.1 Mexannueckast pabora
5.2 Mexanuyeckas MOITHOCTb
5 3 [IpocThle MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IIJIOCKOCT.
' [IpaBuno paBHOBecHs pblyara
5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
£ 6 «3omotoe mpaBwio» MexaHUKU. KoapduuueHT monae3Horo
' NeHCTBHUS MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanpHas SHEPTUM TEJA, MOJHATOTO HaJ 3eMIIEN
5 5.7 Kunernueckas sneprus
58 [Tonnast Mmexanuueckasi SHEpTHsl. 3aKOH U3MEHEHUS U COXPaHCHUS
' MEXaHUYECKON IHEPTUU
[IpakTudeckue pabOTHI:
Ompenenenue pabOTHl CUJIBI TPEHUST TIPH  PaBHOMEPHOM
5.9 JNBWKEHUU Tella MO TOPU30HTAIbHOW MOBEpXHOCTH. MccnemoBanue
ycinoBuii  paBHoBecust peryara.  M3mepenne KIIJ[ HaknoHHOMN
MJIOCKOCTH. M3yueHune 3akoHa COXpaHEHUsI MEXaHUYECKON YHEPTUn
5.10 ®u3nyuecKue SBJIEHUS B IPUPOJIE: PhIUark B TEJIEC YEIOBEKa
511 TexHruueckue yCTpOWCTBA: phluar, MOABMKHBIA U HENOJBUKHBIN
' 0JIOKH, HAKJIOHHAS IJIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COIePKAHUS
pasaena 3JIeMEHTAa
6 TEITJIOBBIE ABJIEHUA




OcCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKON  TEOopuu

CTPOCHHUs BCHICCTBA. Macca u pasMEPBl  MOJICKYII. OHBITBI,

o1 MOJTBEPKIAIOIIHE OCHOBHBIE MOJIOKECHHUS
MOJICKYJISIPHOKMHETUYECKON TeOpUH
6.2 Mopnenu TBEPAOrO, JKHUIKOTO H Ta3000pa3HOr0 COCTOSHUM
' BemlecTBa. Kpucrammyeckue u amopHbie Tena
6.3 OObsicHEHHE CBOWCTB TIa30B, JKUAKOCTEH W TBEPABIX TeNn Ha
. OCHOBE ITOJIO’KEHUH MOJICKYISIPHOKUHETUYECKON TEOPUHU
6.4 CMauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TennoBoe pacHIMpEHHUE U CKATHE
6.6 Temmneparypa. CBs3b TeMIlepaTypbl €O CKOpPOCTBIO TEILUIOBOTO
- JIBYDKEHUS YaCTHIL
6.7 Buytpennss sHeprus. CnocoObl U3MEHEHHsT BHYTpEHHEH
- SHEPIUu: TeIrjionepeaaya U CoBepIieHre padoThl
6.8 Buasl  TeruomepenauM:  TEMJIONPOBOJHOCTb,  KOHBEKIIMS,
- U3JIy4eHue
6.9 KonngecTBo TemioTsl. Y aenabHas TEMI0EMKOCTh BEIIECTBA
TennmooOMeH W TemjIoBOe paBHOBECHE. YPaBHEHHE TEILUIOBOTO
6.10
OanaHca
511 [InaBneHne u  OTBepJAEBaHHME KPUCTAUIMYECKHX  BEIIECTB.
' VY nenbHas TEMI0Ta MIaBIEeHUS]
[Tapoobpa3zoBanue u koHAeHcanus. Mcnapenuwe. Kumnenwue.
6.12 VY nenpHas TEeIuioTa napooOpa3oBaHMsL. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUSI OT aTMOC()EPHOTO JTaBICHUS
6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIUIOTa CrOPaHMsI
6.15 [Tpunuunsr pabotel TemnoBbix nsurateneid KIIJ[ Temnmosoro
' nBuratenis. TernoBsle ABUraTeIN U 3alIUTa OKPYXKaroIei cpeibl
3aKOH COXpaHEHHsT M TIPEBpAIIEHUS DSHEPTHH B TETUIOBBIX
6.16
npolieccax
6.17 [TpakTueckue paboThI:




OmnpITel MO OOHAPYXEHUIO JCUCTBUS CHJI MOJIEKYJISPHOTO
NPUTSHKCHUS.

OnbITEl MO BRIPALTMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIK
caxapa.

OnbITel 10  HAOJIOJCHHWIO TEIUIOBOTO PACIIMPEHUS] Ta30B,
JKUJIKOCTEN 1 TBEPJIBIX TEI.

OrnpeziesieHne aBieHUs BO3ayXa B OAJIJIOHE MITTPHUIIA.

OnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTDH JABJICHHUS BO3yXa
oT ero 00béMa ¥ HarpeBaHUsI TN OXJIAXKICHHUS.

[TpoBepka TUMOTE3bl JUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA
KUAKOCTU B TEPMOMETPUUYECKOM TPYOKE OT TEMIEPATYpPHI.

HaGnronenne w3MeHeHUsT BHYTpPEHHEH OHEpPruM Tela B
pe3ynbTaTe TeIionepeaaun U padoThl BHEITHUX CUJL.

HccnenoBanue sBJICHHS TEIJIOOOMEHAa TMPU  CMEIIMBAaHUU
XOJOAHOMW U TOPSAYEU BOIBI.

Ornpezenenre KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpHU
TEIJI000MEHE C HAarPEThIM METAJUIMUYECKUM ITUIUHAPOM.

Ornpenenenne yAaelbHON TEIMJIOEMKOCTH BELIECTBA.

Uccnenosanue nporecca ucnapeHus.

OrnpesiesieHre OTHOCUTENBHOM BIIaYKHOCTH BO3/TyXa.

OnpeneneHue yaelbHON TEIUIOTHI IIJIABJICHHS JIbJA.

du3nueckue SBICHHUSI B IprUpoAC: MOBECPXHOCTHOC HATAKCHHUEC U

KalMUWJUIAPHBIC ABJICHHA B HPUPOAC, KPUCTAJIBI B MPUPOJL,

018 H3JTyUYCHUC COJ'IHI_Ia, 3aMCp3aHue BO,[[OéMOB, MOPCKHUEC 6pI/I3BI;
06pa3OBaHI/Ie POChHI, TYMaHa, UHECs, CHETA.
TexHuueckue YCTpOﬁCTBaZ KalmuJUTAPBI, TPUMEPBI UCITOJIB30BAHUA
6.19 KpHuCTAaJlIOB, JKHJIKOCTHBIN TCPMOMCTP, HaTUUK TEMIICPATYPHI,

TEPMOC, CUCTEMA OTOIUIEHHSI JOMOB, THTPOMETPHI, IICUXPOMETD,

napoBasi TypOMHa, ABUTAaTeIb BHYTPEHHETO CrOPaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

3JICKTpI/I3aL[I/ISI TCII. I[Ba poaa 3JICKTPUYCCKUX 3apa10B

7.2

BzaumoneiictBue 3apsSPKCHHBIX TCIL. 3akoH Ky.HOHa (BaBI/ICI/IMOCTL

CHJIBI B3aI/IMO)IeI>'ICTBI/I$[ 3apsAKCHHBIX TCJII OT BCJIMYWHBI 3apsg0B U




PacCTOSHUS MEXKIY TEJIaMH )

OnekTpuueckoe mojie. Hanpssk€HHOCTH 3JIEKTPUUYECKOro TOJIA.

7.3 [IpuHtunm ~ Cymepmo3uiud  DJIEKTpUYECKMX  mojied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenu AJIEKTPUYECKUX 3apsI0B. DJIeMEeHTapHbIN
7.4 anexktpuueckuid  3apsana. Crpoenwe aroma. IIpoBoaHuku wu
JIUBICKTPUKU
7.5 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia
- DNEKTPUUECKU TOK. YCJIOBHS CYLIECTBOBAHHS AJIEKTPUUYECKOTO
- TOKa. VICTOYHMKH MOCTOSIHHOTO TOKa
27 JleficTBUSL  DNEKTPUYECKOro ToKa (TEIUIOBOE, XUMHYECKOE,
- MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax
7.8 OnexTpuueckas nenb. Cuiia Toka. DIeKTpuYeckoe HanpsyKeHUe
29 ConpoTuBieHHEe  NPOBOJHMKA.  YJIEIbHOE  COIPOTUBIIECHUE
- BEIIIeCTBa
7.10 3akoH OMa aJ1d y4acTka 1enu
7.11 [TocnenoBarenpHOE U MapauIeIbHOE COSAMHEHUE TIPOBOHUKOB
PaGota u MONIHOCTH AJIEKTPUUECKOTO TOKa. 3akoH JKoyms —
7.12
Jlenna
213 DNIeKTpUUYECKHUE T U TMOTPEOUTETN IICKTPUUCCKON SHEPTUH B
' obITy. KopoTkoe 3ambikaHMe
7.14 ITocTossaABIe MaruuTHL. B3anMonecTBHE MOCTOSHHBIX MAarHUTOB
MarnuTtHoe nosie. MarHuTHoe mnoje 3eMiu U €ro 3HayeHue s
7.15
JKU3HU Ha 3emiie
716 OnbiT  Opcrega. MarHuTHOe TMOJ€  DJIEKTPUUYECKOrO  TOKA.
' [IpuMeHeHne PJIEKTPOMArHuTOB B TEXHUKE
JelicTBe MarHUTHOrO TOJISI HA TMPOBOAHUK C  TOKOM.
217 OnekTpoJaBUraTesb ~ IMOCTOSTHHOro  Toka.  VMcmosib3oBaHue
' AJNIEKTPOJIBUraTeael B  TEXHUYECKHX yCTPOMCTBaX MW  Ha
TpaHCIopTe
7.18 Onbeitel - @apanesd. SIBleHHME HIEKTPOMATHUTHOM  HMHIYKIIHH.




[TpaBuio Jlenna

Onektpore”Heparop.  CnocoObl  MOMyYEHUS  DIEKTPUUECKOU

7.19 SHEPTUH. OJIEKTPOCTAHIIMM Ha BO30OHOBIISEMBIX HMCTOYHHKAX
SHEPTUH
[TpakTrueckue paboTHI:
OnbITEl IO HAOMIOACHUIO DJICKTPU3AIMU TEJl MHAYKIHEH W TMpHU
COMPUKOCHOBCHHH.
Uccnenopanue 1eiCTBUS 3AEKTPUUECKOTO MOJISI HA POBOJIHUKHA U
JIUAJICKTPUKH.
CoOopka 1 mpoBepka pabOThl IEKTPUUCCKOMN IIEMH TOCTOSHHOTO
TOKa.
V3mepeHue u peryJIMpoBaHUEe CHITBI TOKA.
W3mepenue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI  TOKa, WAYIIETO 4Yepes
pPE3UCTOp, OT CONPOTHBIICHUS PE3UCTOpPA W HANPSHKCHHUS Ha
pesucTope.
OnpITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh  DJIEKTPUUYECKOTO
CONPOTUBIICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJIN
7.20 MIONIEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka npaBuiia CIIOKEHHUS HanpsHKEHU N npu
MOCJIEZIOBATEIbHOM COEIMHEHUU JIBYX pe3ucTtopoB. [Iposepka
IpaBwia M1 CWIbl TOKa IpU TNapajuleJIbHOM COEIUHEHUU
pesuctopoB. OmnpeneneHue pabOThl DIEKTPHUUECKOTO  TOKA,
uaymero — 4depe3  pesuctop.  OnpeneneHve  MOIIHOCTH
AIEKTPUYECKOTO TOKA, BhIACIISIEMON Ha pe3ucTtope. MccnenoBanue
3aBUCUMOCTH CWJIBI TOKa, HAYIIETO Yepe3 JIAMIIOYKY, OT
HanpspkeHuss Ha Hed. Omnpenenenne  KIIJ[  nHarpesarens.
HccnenoBanne  MarHMTHOTO — B3aMMOJEWUCTBUS  IOCTOSTHHBIX
MarHuToB. M3yyeHuMe MarHUTHOTO MOJSl MOCTOSHHBIX MarHUTOB
npu uUX OObEIMHEHHWH M pasjeneHuu. MccrnemoBaHue necTBus
NIEKTPUYECKOTO TOKAa HAa MAarHUTHYK CTpenky. OmnbIThl,
JEMOHCTPHUPYIOIINE  3aBUCHUMOCTh  CHJIBI  B3aUMOJICHCTBUS

KaTylIKy ¢ TOKOM W MaroiuTa OT CHUJIBI TOKa W HAIlpaBJICHUA TOKA B




Karymke. M3ydyeHne neicTBUs MarHUTHOTO IOJIs1 HA IPOBOJHUK C
TOKOM. KoncrpynpoBanue u U3y4eHue paboTsI
anexkrpoasurarens. W3mepenune KII snekTpoaBurarenbHON
YCTaHOBKH. OnbIThI o HCCIICIOBAHUIO SIBJICHUS
ANEKTPOMArHUTHOM  MHAYKLHMM:  HCCIEAOBAaHUE  W3MEHEHUU

SHAYCHUS U HAIIPaABJICHUA MHAYKIIMOHHOI'O TOKa

dusnyeckue SBICHUS B Ipupoac: ISJICKTPUYCCKHUE SBJICHHUSA B

aTMOC(bepe, QJIEKTPHUYCCTBO XKHUBBIX OPraHN3MOB, MAarHUTHOC I10JIC

e 3emiH, Apeid MoIOCOB, pOJIb MArHUTHOTO TOJS JUIS JKU3HU Ha
3emJie, OJISIPHOE CUSHUE
TexHu4ecKkue yCcTpoOMCTBA: IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP,
peocrar, CYETYUK JIEKTPUYECKON JHEpruu,
299 AIIEKTPOOCBETUTENBHbIE pudopBl, HarpeBaTeJIbHbIE
' AJIEKTPONPUOOpPH! (IPUMEpPBI), IIEKTPUUECKUE HPEIOXPAaHUTENH,
AJNIEKTPOMATHHUT, IEKTPOJBUIaTEb ITIOCTOSIHHOTO TOKA, T€HEpaTop
IIOCTOSITHHOT'O TOKa
9 KIIACC
Kon Kon
ITpoBepsieMble 2IIEMEHTHI COAEPKAHUS
pasznena AJIeMEHTa
MEXAHUWUYECKUE ABJIEHUA
8.1 Mexannueckoe JABWKeHHWe. MarepuanbpHas Touka. Cucrema
. oTcuéra
8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO IBUKECHUS
8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE
8 8.4 HepaBHoMepHOe mpsimonuHeiiHOe aBukeHHE. CpenHsas U
' MIHOBEHHAsl CKOPOCTh TeJla IPU HEPaBHOMEPHOM JBUKEHUU
8.5 VYckopenne. PaBHOYCKOpEHHOE MPSMOIMHENHOE IBUKEHHE
8.6 Co0Ooauoe nanenue. OnbITel [anunes
8.7 PaBHOMepHOE nBHKEeHME MO OKpykHOCTH. Ilepmon u 4dacrora
' oOpamienus. JIuneitHas u yrioBast ckopocTH. LleHTpocTpemuTensHoe




YCKOpEHUE

8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akoH HeroTona
8.11 [TpuHIMIT Cynepno3uuu CUil
8.12 Cuiia ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: cujia TPEHHS CKOJBXEHUS, CHJIA TPEHUS MOKOS,
' JpyTUe BUJbI TPEHUS
814 Cuna TsXKecTH U 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpEHHe
' CcBOOOHOrO NaICHU
815 IBuxenne 1utaner Bokpyr Comnpa. IlepBas kocmuueckas
' ckopocTh. HeBecoMocTh U neperpy3ku
8.16 PaBHOBecue MaTepraibHON TOYKH. AOCOIOTHO TBEPIOE TEIIO
PaBHOBecue TBEPIOro Tesla ¢ 3aKpeIIEHHON OCbIO BpalllEHHS.
8.17
MowmenT cuisl. LenTp TsKECTH
8.18 Nmnynsc Tena. U3menenne nmirynsca. MIMmnyibsce cusl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 PeaktuBHOE ABMXKEHKE
8.21 Mexanunueckasi paboTa 1 MOIIHOCTb
8.2 Pabota cun TspKecTH, ynpyroctd, TpeHHus. CBsi3b SHEpruu MU
' paboThI
593 [loreHnmanpHast PHEPTUsi TeNa, MOMHATOTO HAaJ MOBEPXHOCTHIO
. 3emiu
8.24 [ToTeHumanpHas 3HEPTUs CKATON IPY>KUHBI
8.25 Kunernueckas sneprus. Teopema 0 KHHETHUECKON YHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboOTHI:
Omnpenenenue cpeaHed CKOPOCTH CKOJNBXKEHUs Opycka WIn
JBIDKEHUS IIAapUKa IO HAKJIOHHOM miockocTu. OmpeneneHue
8.27 YCKOPEHHUS Tella IPY PAaBHOYCKOPEHHOM JIBIKCHHH 0 HAKJIOHHOU

IIJIOCKOCTH.
HccnenoBanme  3aBUCMMOCTH  IIYTM  OT  BPEMEHM  IpH

PaBHOYCKOPCHHOM JIBUKCHHUU 0e3 HaYaJIbHOM CKOpPOCTH.




IIpoBepka TUIIOTE3BI: €CIIM MPU PABHOYCKOPEHHOM JIBUKEHUU 0e3
HAyaJIbHOM CKOPOCTU IYTH OTHOCATCS KaK psJ HEYETHBIX YHCEl,
TO COOTBETCTBYIOIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUSI CKOJBKEHUS OT CHIIBI
HOopMasibHOTO aaBieHus. Ompenenenue Kod(pQUIMEHTAa TPEHUS
ckoibkeHus. OnpeneneHne )ECTKOCTH NpyKUHbBL. OnpenencHue
paboThl CWJIBI TPEHHS NPU PABHOMEPHOM [JBI)KEHUH Tela IO
TOPU3OHTAILHOW TOBepxHOCTH. OmnpeneneHne padbOTHl  CHUIIBI
YIOPYrocTH  HpuU  [mogbéMe  TIpy3a C  HCHOJIb30BAaHHEM

HCIIOJABUKHOT'O U ITIOABHXKHOI'O 0JIOKOB

dusznyeckue sIBICHUS B npupoAc: NpUIUBLI U OTIIMBBI, ABHKCHUC

8.28 wraneT CONHEYHOH CHUCTEMBI, PEAaKTUBHOE JIBIKEHHE >KHUBBIX
OpraHu3MOB
829 TexHuueckne YCTPOMCTBA: CHHIOMETpP, MATYUKH ITOJIOKCHHS,

pacCTodHnA U YCKOPCHUS, PaAKCThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1 KonebarenbHoe  nBuxkeHue.  OCHOBHbIE — XapaKTEPUCTUKU
' KoJeOaHuii: Iepruo, 4acToTa, aMIUIUTY/1a
. Matematuueckuidi W TPYKUHHBIM MaaTHukH. [IpeBparienue
' SHEPTUH MPHU KOJIeOATETbHOM JBUKEHUN
9.3 3aryxatomue kojebanus. Beinykaennsie konedanus. Pezonanc
Mexannueckue  BONHBL. — CBolicTBA  MEXaHHYECKHX  BOJH.
94 [IpononbHbIE U NTONEpPEUHbIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH €€
' pacmipocTpaHeHus. MexaHWYeCKHe BOJHBI B TBEPIOM TeIe,
CEMCMUYECKHE BOJHBI
95 3ByK. ']poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WHudpa3Byk u yiabTpa3ByK
[IpakTudeckue pabOTHI:
Ormpenenenne 9acTOThl U TMEpUOJa KoJieOaHUN MAaTeMaTHYeCKOTO
MasTHHKA.
9.7 Onpenenenre YacToTbl W NepuoAa KoJeOaHUW MPYKUHHOIO

MasTHHKA
HccnenoBanue 3aBUCUMOCTH TEpHOIa KOJIeOaHUM TOIBEIIEHHOTO
K HUTU Tpy3a OT AIuHbl HUTH. MccrenoBaHue 3aBUCUMOCTH

nepuoja KojeOaHWN NPYKUHHOTO MasATHHKA OT Macchl Ipysa.




IIpoBepka  HE3aBHUCUMOCTH  Tepuoja  KoyuebaHui  Tpysa,
MOABEUIEHHOI0 K HUTH, OT MaccChl Ipy3a U KECTKOCTH IPYKUHBI.
W3mepenune yckopeHusi CBOOOIHOTO MaeHUs
08 dusnyeckue ABJICHHMS B IPUPOJE: BOCIPUATHE  3BYKOB
' YKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHE BOJIHBL, IlyHAMH, 3XO0
9.9 TexHu4eckue ycTpoicTBa: 3X0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B
- OBITY U TEXHUKE
OJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DNEeKTpOMarHuTHOE 1oJie. DJIEKTPOMarHuTHbele BOJHBL. CBoOlcTBa
' 3JI€KTPOMAarHUTHBIX BOJIH
10.2 [kana >1eKTPOMarHUTHBIX BOJH
103 OnexTpoMarauTHas npupona csera. CkopocTs cBeta. BosHOBBIE
' CBOMCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO TenedoHa
105 @dusnyeckue SBJICHUS B MPUPOAE: OHOJOTMYECKOE JEHCTBUE
' BUJIUMOTO, YIbTPAQHOIETOBOIO U PEHTI€HOBCKOTO U3TyUCHH
10.6 TexHnuyeckue ycTpoMCTBa: HCIOJIB30BAHUE DJIEKTPOMArHUTHBIX
' BOJIH JIJIs COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBast monens cBera. MicTouHMKYM cBETa
11.2 [IpsimonnHENHOE pacIpOCTpaHEHHUE CBETA
11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHHS CBETa
114 [Ipenomnienne cBeta. 3akoH TmpenomiieHus cBeTa. [lonHoe
' BHYTPEHHEE OTPAKEHUE CBETA
11 11.5 Jlunza. Xox nydeit B uH3e
11.6 Ontuueckas cuctema QoTtoarmapara, MUKPOCKOTIA U TeJIECKOoTa
11.7 I'ma3 kak ontuyeckas cucteMa. biIM30pyKoCTh U 1aTbHO30PKOCTh
118 Paznoxxenne OGenoro cBera B coekTp. Ombitel  HploToHA.
' CrnosxeHue cieKTpajabHBIX IBETOB. Jlucnepcus ceeTa
[IpakTuyeckue pabOTHI:
11.9
HccnenoBanne 3aBUCHUMOCTH yIJla OTPa’KEHUSI CBETOBOTO JIyda




OT yTJia MaJeHuUs.
N3ydyeHne xapakTepUCTUK HU300pa)keHHsI MpeaMeTa B IIIOCKOM
3epKaje.
HccnenoBanue 3aBUCUMOCTH YIUIa MPEJIOMIIEHHS CBETOBOTO
Jy4a OT yrJia MaJieHus Ha TPAHUIIE «BO3YX — CTEKIIO».
[Tonyuenne n300pakeHHI ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.
Omnpenenenne (QOKYCHOTO PACCTOSHUS W ONTHYCCKOW CHITBI
coOuparoIIe JTMH3HI.
OnBITHI 1O Pa3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.
OnBITHI O BOCTIPUATHIO [IBETA MIPEIMETOB MPU WX HAOTIOICHHUH
yepes LIBETOBbIE (DUITBTPHI
®usnueckue siBiieHus B mpupoze: 3armenus ConHua u JlyHsl,
11.10 IIBETa TEJ, ONTHYECKUE sBJIICHHS B armocdepe (1BeT HeOa,
pedpakius, pagyra, MUPax)
1111 TexHuueckue yCTpoilcTBa: OYKHM, NEpUCKOIl, (oToanmapar,
' ONTHUYECKUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
191 Onwitel Pesepdopna u mnmanerapHas Moaens aroma. Mogenb
' aroma bopa
129 Hcnyckanne u noryomieHue ceeta aroMoM. KBanTel. JInnelyareie
' CHEKTPhI
12.3 PaguoakTuBHOCTB. Anb(da, 6eTa- U raMMa-u3IydeHHs
194 Crpoenue aromHoro snapa. HykioHHass Mojaenb aTOMHOIO sjpa.
' H3oTonbl
PanuoaktuBHbIe npeBpamieHus. llepron mosypacmana aTOMHBIX
12 12.5
snep
126 SnepHble peakny. 3aKOHbI COXPAHEHUSI 3apsI0BOTO U MaCCOBOIO
' gmcen
12.7 DHeprus CBSI31 aTOMHBIX sifiep. CBsI3b MacChl U SHEPTHHU
128 Peakuuu cunresa u nenenus saep. Mcrounuku sneprun CosiHia u
' 3BE3 ]
12.9 Snepnasa sHepretuka. JleMcTBHE PagMOAKTUBHBIX W3JYyYECHHUU Ha
' YKUBBIE OPTaHU3MBI
12.10 [IpakTuueckue padbOTHI:




HabmtoneHne CrijIonIHbIX U IMHEHYAThIX CIIEKTPOB M3ITyUEHHS.
HccnenoBanne TpeKOB: UW3MEPEHHWE OHHEPrHM YacTHIBI  I10
TOPMO3HOMY IyTH (110 (hoTOTpadusiM).

N3mepenue paanoaktuBHoOro ¢poHa

dusndeckue SIBJICHUS B IIpupoac: €CTSCTBEHHBII paI[I/IoaKTI/IBHLJﬁ

(1)0H, KOCMHUYCCKHUC JTIYUU, PAANOAKTUBHOC U3JIYUYCHHUC ITPUPOJHBIX

12.11
MUHEPAJIOB, NEHUCTBUE PAJUOAKTUBHBIX M3JIyYCHHUH Ha OPraHU3M
YeIJI0BEKa

1212 TexHudeckue yCTPOMCTBA:  CIEKTPOCKON, WHAMBUIYaJIbHBII

J03UMCETpP, KaMEpa Bunbcona




IMPOBEPAEMBIE HA OI'D 10O ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHS
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT'0O 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

[lonumanue ponu (UMK B HAYYHOUW KapTHHE MHPa; CHOPMUPOBAHHOCTD
0a30BbIX MPEACTABICHUN O 3aKOHOMEPHOW CBS3M W TO3HABAEMOCTH SIBICHHUI
MPUPOABI, O POJM JKCIEpUMEHTa B (U3UKE, O CHUCTEMOOOpasyroleil poiu
GU3MKH B pa3BUTUM €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTHH, 00
ABOJIIONMH (DPU3UUECKUX 3HAHUM U UX POJIM B LIETIOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJE POCCUHUCKHX M 3apyOeXHbIX Y4YEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHUpPA, pPa3BUTHE

TEXHUKHA U TEXHOJOTHH

3HaHMS O BHJAAX MaTepuu (BEUIECTBO U IOJE), O ABMKEHUM KakK crocode
CYIIECTBOBaHMUSA MaTepuu, 00 aTOMHO-MOJEKYISIpHOW TEOpUM CTPOCHUs
BELIECTBA, O (PU3MUECKON CYUIHOCTU SIBJIEHUN NpUPOJbl (MEXaHUYECKHUX,
TEIJIOBBIX, 3JIEKTPOMATHUTHBIX U KBAHTOBBIX); YMEHUE pa3INyaTh SBJICHUS IO
OINMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JaHHOE (PU3MUECKOE SBJICHHE; YMEHUE PACIO3HABATH MPOSBICHUE M3YyYEHHBIX
(¢u3NUeCKUX SBJICHUH B OKpPY)KAIOIIEM MHUpPE, BBLAEIAS UX CYIIECTBEHHBIE

CBO¥CTBa (IPU3HAKHU)

BJ'Ia,Z[eHI/Ie OCHOBAaMH ITOHATHMHOI'O amnrmapara Hu CHMBOJIMYECKOI'O A3bIKa
(1)I/IBI/IKI/I U HUCIHOJB30BAHWEC HUX A PCHICHUA yqe6Hr,1x 3aaa4; YMCHHUC
XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/ILIGCKI/IC SABJICHUA W ITPOLCCChI, UCIIOJIB3Ys

(yH1aMeHTaJIbHbIE U SMIUPUUECKHE 3aKOHBI

VYMeHue ONHCHIBAaTh HN3YUCHHBIC CBOMCTBA TE€I H (1)H31/I‘~IGCKI/I€ SIBJICHUS,

HCIIOJIb3YA (I)I/ISI/IIIGCKI/IC BCIINYHMHBI

Bnagenne ocHoOBaMH METOJOB HAYYHOTO IMO3HAHUSA C YYETOM COOJIOICHHS
npaBuj1 6€30MacHOTo TpyAa: HabmtoieHne (PU3NUECKUX SBIICHUMN:

YMEHHE CaMOCTOATEIHHO COOMpaTh JKCIHEPUMEHTAIbHYIO YCTAaHOBKY W3
JAHHOTO Habopa 000pyIOBaHMS TO MHCTPYKIIUH, OMUCHIBATH XOJI OMBITA U
3aMKCHIBATh €T0 PE3YNIbTaThl, (HOPMYIUPOBATH BHIBOIBL;

MMPOBCACHUC MIPAMBIX U KOCBECHHBIX I/ISMepeHI/Iﬁ (1)I/I3I/ILIGCKI/IX BCJIMYHH: YMCHHUC




IUTAHUPOBATh H3MEPEHHUsS, CaMOCTOATENIBHO COOMPATh H3KCIEPHUMEHTAIBHYIO
YCTQHOBKY 110 MHCTPYKIIMHU, BBIUUCIIATh 3HAYEHUE BEJIMUUHBI U aHAIU3UPOBATH
MOJyYEHHBIE pE3yJIbTaThl C YYETOM 3aJaHHOW IOTPEUIHOCTH PE3YJIbTATOB
HU3MEPEHHUI;

MIpOBEICHUE HECIIOKHBIX HKCIEPUMEHTATBHBIX UCCIICIOBAHMUIA;
CaMOCTOSITEJIbHO COOUpPAaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U IPOBOAMTH
UCCIICIOBAaHUE 110 HMHCTPYKLUH, IPEACTABIATh MOJYyYCHHbIE 3aBHCHUMOCTHU
(Gu3NYEeCKUX BEIWYHMH B BHJE TaONHIl U TpaMKOB, YUUTHIBATH MOTPEUIHOCTH,

ACJ1aTh BBIBOAKI 110 PE3yJIbTaTaM UCCICAOBaHMA

[lonnMaHue XapakTEpHBIX CBOWCTB (HU3UUECKUX Mojened (MarepuanbHas
TOYKa, aOCOJIIOTHO TBEPJOE TEJIO0, MOJEIM CTPOEHHUS Ta3oB, KUIKOCTEH HU
TBEPABIX TEJ, IJIAHETApHAs MOJIENb aTOMa, HYKJIOHHAsI MOZI€JIb @aTOMHOT'O Spa)

U YMCHUC IIPUMCHATD UX IJIA 00BACHEHHUS (1)I/I3I/I‘ICCKI/IX IIpoueccoB

YMmenue oOBACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTyallMi IPAKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBSA3U U CTPOUTH OOBSICHEHHUE C ONOPOil Ha
M3y4eHHBIE  CBOIMCTBa  (M3MYECKUX  SIBICHHH, (U3UYECKHE  3aKOHBI,

3aKOHOMCPHOCTH U MOJICIIN

YMmeHue pemate pacu€tHble 3afaud (Ha Oaze 2 — 3 ypaBHEHHH), UCHOIb3Ys
3aKOHBI U (OpPMYJBI, CBS3bIBalOIIME (U3NYECKHE BEJIMYMHBI, B YaCTHOCTH,
3alMChIBaTh KpaTKOE YCIIOBUE 3aJaud, BBIABIATH HEIOCTAIOIINE JaHHBIE,
BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JUIsl €€ PEIIeHHUs, UCIIOIb30BaTh
CIPAaBOYHBIE JIAHHBIE, NPOBOJWUTH Pacdy€Tbl U OLIEHUBATH PEATUCTHYHOCTD
MOJIYyYEHHOTO 3HAueHHUA (U3MUECKOM BEIWYMHBI; YMEHHE OIpenessaTh

PasMEPHOCTH (I)I/ISI/ILICCKOI\/'I BCIIMYHHEI, HOJ'Iy‘-ICHHOfI IIpU pCHICHUH 3a1a4n

YMmenue XapaKTCPU30BaTh NPUHIUIIBI JIENCTBUS TEXHUYECKHX YCTpOﬁCTB, B
TOM 4YHCJIE OBITOBBIX HpI/I60pOB, U  TOPOMBIIUICHHBIX TEXHOJIOTHYCCKUX
IponeCcCOB IO HMX OIMMCAHUIO, UCIIOJIBb3yd 3HAHUA O CBOMCTBax (1)I/I3I/ILI€CKI/IX

SIBJIGHUN U HE0OXO0AUMbIe (PU3NUECKHEe 3aKOHOMEPHOCTH

10

YMeHue WCMoIb30BaTh 3HAHUS O (DM3MUSCKHUX SBJICHHSIX B IOBCEIHEBHOMN
KU3HU i1 obecriedeHuss O€30MacHOCTH Tpu oOpamieHud ¢  OBITOBBIMHU
npuOOpaMH W TEXHHYSCKUMH YCTPOWCTBAMH, COXPAHCHHS 3J0POBBSI U
COONIOAICHUSI HOPM DKOJIOTHYECKOTO TOBEACHHSI B OKpYKAlOIIeH cpene;
MMOHMMAaHHE HEOOXOAMMOCTH MMPUMEHEHHSI JOCTHKCHHH (DU3UKH U TEXHOJOTHI

IJIg palluOHAJIBHOTO IPUPOAO0IIOJIB30BAHUS




11

OmnbIT Moucka, mpeodpa3oBaHus U MpeacTaBieHUsT HHGOpMAIMK (PU3UIECKOTO
COJepKAHUSA €  HUCIOJIb30BaHUEM  HMH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTH; yMEHHE OI[EHUBATh JOCTOBEPHOCTH MOJIYYEHHOW MH(OpMaIK Ha
OCHOBE MMEIOLIMXCA 3HAHUH U JONOJHUTENbHBIX HCTOYHHMKOB; YMEHHE
WCIOJb30BATh IPH BBIIOJHEHWU YUYEOHBIX 3aJaHUM HAy4YHO-TIOMYJISAPHYIO
auTeparypy (pu3Mueckoro colepxaHMs, CIPaBOYHbIE MAaTEpUalbl, PECYpPCHI
cetu MuTepHer; BnageHue  0a30BBIMH  HaBBIKAMH  IIpeoOpa3oBaHUs
uH(OpMaMM W3 OJHOM 3HAKOBOH CHUCTEMBI B APYIyIO; YMEHHUE CO31aBaTh
COOCTBEHHBIE TUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(pOpPMALUU U3

HECKOJBbKHNX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe JBumxeHHe. MarepuaibHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
' JIBUKCHUS
PaBHomepHoe u HepaBHOMepHOe nBwkeHue. CpenHss ckopocts. dDopmyrna s
1.2 BBIYHCIICHUS CpeHEeH ckopocTu: V = Sft
PaBHOMepHOE NpSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTh KOOPIMHATHI T€la OT BPEMEHH B
cllydae paBHOMEPHOIO MPSIMOJIMHEHHOTO IBUKEHHUS:
13 x(t)=x,+0,t
I'padmiku 3aBUCUMOCTH OT BPEMEHU IS MPOCKITMH CKOPOCTH, MTPOSKIIMH ITePEMEIICHUS,
MyTH, KOOPAUHATHI P PABHOMEPHOM MPSIMOIMHEHHOM JIBHKEHUU
3aBHCUMOCTh KOOpDAMHATHI Tela OT BpPEMEHH B CIydyae PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO IBY>KCHHUSI:
2
S =vy *1T+ay* ;
2
@opMynbl 11 TPOCKUUU MEPEMELIEHUs, MPOEKIUU CKOPOCTH U MPOEKUUHU YCKOPEHUS
MIPU PAaBHOYCKOPEHHOM TPSIMOJIMHEWHOM JIBUYKEHUU
14 5. (D=v,, t+a, L,
2
U.\'('f) =Upx T4 £,
a,(f)=canst,
Uh.: — v-_l.: =2a,s,
I'padvikyn 3aBUCUMOCTH OT BpEeMEHHU MMl MPOEKIUU YCKOPEHHs, MPOEKIMH CKOPOCTH,
MPOCKIIMKA TIEPEMEIICHUsI, KOOPJIWHATHI TPH PABHOYCKOPEHHOM MPSIMOJIMHEHHOM
JBUKCHUH
CBobOoaHoe manenue. @opmMymbl, OMUCHIBAIOIINE CBOOOTHOE MaIeHHE Tela M0 BEpTUKAIU
L5 (mBM>KEHME Tela BHMU3 WM BBEPX OTHOCHTEIBHO TMOBepXHOCTH 3emin). ['paduxu
' 3aBUCUMOCTH OT BPEMEHHU JIJIsl IPOCKIUU YCKOPEHUS, MPOCKIIMU CKOPOCTH U KOOPAMHATBI
IIpY CBOOOTHOM IMaJICHUH Teja M0 BEPTUKAIIN




CKopocTh paBHOMEPHOTO ABMKEHMS T€Ja 110 OKPY>KHOCTH. HarpaBiieHne ckopocTH.
dopMya 711 BEIYUCICHHSI CKOPOCTH Yepe3 paanyc OKPYKHOCTH | IIEPUO OOpaIeHUs :
_ 1R

T

LenTpocTpeMutenbHoe yckopeHue. HampaBieHne HEHTPOCTPEMHUTENbHOIO YCKOPEHUS.

L

d)opMyna JJI1 BBIYUCIICHUS YCKOPCHMUA:

1. 2
6 0 L
"R
dopmyiia, CBSI3bIBAIOLIAS IEPHOJ U YACTOTY OOpAICHUS:
V= 1
T
Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BektopHas gusnueckas BenuunHa. CIoKeHHe CUIT
1.9 SABnenune nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
1.10 F=m.d
ConarpaBlieHHOCTb BEKTOpa YCKOPEHUS Tejla U BEKTOpa CUJIbI, JeHCTBYIOIIEH Ha TENO
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy 4 =-F
Tpenue nokost u TpeHue ckoybxeHus. Gopmyna 1y BEIYUCIECHUS MOJYJSI CUIIBI TPEHUS
CKOJTBKECHUSI:
1.12 F_=n-N
-t
1.13 Hedopmarus tena. Yopyrue u Heynpyrue aedopmaiuu. 3akoH ynpyroi aedopmariu




(3akon I'yka):
F=k-Al

1.14

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

My -4
F=Gg.- L1 _2
'L
Cuta TsxecTH. Y CKOpeHHe CBOOOIHOTO MaIeHUsL.
dopmyiia 1715 BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H IOBepXHOCTH 3emiu: F = mg.
JBuxenue maner Bokpyr Connua. [lepBas kocmudeckas ckopocts. HeBecomocTs u

neperpys3ku

1.15

Nwmnynbe Tena — BekTopHas puznyecKkas BeIMYUHA.
p=mi

I/IMHy.]'ILC CUCTEeMBEI Tel. MI3MeHeHue HUMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3akoH COXPAaHCHUA UMITYJIbCa JJIsL 33.MKHYTOI>’I CHUCTCMBI TCJI:
p=myly +imy U, =const

PeakTuBHOE ABMXKEHUE

1.17

MexaHnuueckas pa60Ta. CDopMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fscosc

Mexannueckast MOIITHOCTD:

N=24
I

1.18

Kunernueckas u IMMOTCHIUAJIbHAS SHCPIUs. CDopMyna JIJIS. BEIYHCJICHUS KMHETUYECKOM

SHEPTUU:

Hﬁ')z
By

Teopema o knHeTHUecKOW sHeprun. Popmyra s BBIYMCICHNS OTEHIMAIBHONW SHEPTUH

Tela, MOIHATOrO

Hajg 3eMIIEH:

E,=mgh




Mexanngeckast OHEpPIus:

E=E.+E p
1.19 .
3aKOH COXpaHEHUsl MEXaHU4YeCKOM 3Heprun. @opMmyiia sl 3aKOHA COXPAHEHUS
MEXaHMUYECKOH 3HEpPIUU B OTCYTCTBHE cuJl TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKON SHEPTUU IIPU HAJTMYUU CUIIBI TPEHHUSL.
[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Moment cuiisl: M - FI.
YcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20 =
[ToaBrxHBIN 1 HeOABWKHBIN O0510ku. KITJ] mpocThIXx MEXaHH3MOB,
n= Aﬂma&m
Aﬂq::aqan:ﬂaﬂ
JlaBiieHne TBEPAOTO TENA.
@®opMyina 17151 BBIYMCIICHUS 1aBJICHHs TBEPIOIO Tena:
p= F
S
191 HaBnenue raza. ATMocepHOe TaBieHHUE.
I'mapocTaTnyeckoe 1aBlieHUE BHYTPH KHJIKOCTH.
dopMyta 7151 BEIYUCICHUSI 1aBJICHUS] BHYTPHU KUIKOCTH:
P=Pgh+Puy,
1.22 3akoHn [lackansa. ['mapaBnuyeckuii npecc
3akoH Apxumena. @opMmyna ajs ONpeaesieHNs BBITAIKUBAIONIEH CHIIbI, JEHCTBYIOLIEH Ha
TEJO, MOTPYXKEHHOE B KUJIKOCTh WUJTU Ta3:
1.23 7 v
= o
_3'-_111_ pc
VYcnosue miiaBanus Tena. [naBanue cyioB 1 BO3IyXOIUIaBaHUE
Mexannyeckue KojeOaHus. AMIUIATYAA, TEPHOJ W dYacToTa Kosnebanmii. Dopmya,
194 CBSI3BIBAIOIIAS YACTOTY U MIEPUO]T KOIeOaHUI:




1.25

MareMaTHuecKuil ¥ PYXKUHHBIA MasTHUKY. [IpeBparienue sHepruu npu KonedareaIbHOM

JBHXXCHHUU

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

MexanndecKrue BOJIHEL. HpOI[OJ'IBHBIC H IIOIIEPCUYHBIC BOJIHBEI. Z[.]'II/IHa BOJIHBI U CKOPOCTb

pacnpocTpaHeHUs BOJIHBI:

h=v-T

1.28

3Byk. ['pomMKoOCTh 1 BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI HAa I'PAHULE JIBYX CpPEI.

Nudpas3Byk u yabTpa3Byk

1.29

IIpaxmuueckue pabomol

N3mepenue cpenHell MIOTHOCTH BELIECTBA; apXHWMEJOBOM CHJIbL, KECTKOCTU INPY>KUHBI,
Koa(hduULleHTa TPEHUs CKOJIbKEHUS; padOThl CHIIBI TPEHHsS, CHUJIBl YIPYTOCTH; CpelHen
CKOPOCTH JBMKEHMSI Opycka [0 HAKJIOHHOM IUIOCKOCTH; YCKOpeHus Opycka Ipu
JBUKEHUH TI0 HAKJIOHHOM TUIOCKOCTH; YacTOTHI U MEepUoia KoJIeOaHH MaTeMaTu4eCcKOro
MasTHHKA; 4YaCTOTbl M IICPUOJa KoJe0anuii IMPY>KUHHOI'0O MasiTHUKAa, MOMCHTA CHJIbI,
JEHCTBYIOIIETO Ha pblYar; paboThl CHIIBI YIPYrOCTU MPHU MOABEME Tpy3a C MOMOIIbIO
HETIOABMKHOTO 0Ji0Ka; paboThl CWJIBI YHOPYTrOCTH TpPH TOABEME Tpy3a C IMOMOIIBIO
MOJIBIKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CUJIbI OT 00BbEMA MOTPYKEHHOM YacTH Tena U
OT IJIOTHOCTH XUAKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHIIBI OT MacChl TEJa; CHUJIbI
TPCHUA CKOJIBXKCHHUA OT CHUJIBI HOPMAJIBHOTO OABJICHHUA M OT poAa IMOBCPXHOCTH; CHUJIbI
YIIPYrOCTH, BO3HUKAIOLIEH B MPYKUHE, OT CTENEHM JieopMalui MPY>KUHBL; YCKOPEHUS
Opycka OT yIyla HakjioHa HaIpaBJsioliel; mepuoja (4acToTbl) KojeOaHUNW HUTSHOTO
MasiTHUKA OT JJIMHBI HUTH; TIepuoja KoneOaHui NMPpYyKMHHOTO MasTHUKA OT MAcChl Ipy3a
U KECTKOCTU MPYXUHBI; UCCIICAOBAHUC HC3aBHUCHUMOCTU IICpHUOaA K0J1e0aHui HUTSIHOIO

MasiTHUKaA OT MAcCChI I'py3a. HpOBepKa YCJI0BUS PABHOBCCHUA pblvara

1.30

Qusuueckue aeieHus 6 npupooe: TIPUMEPHI JBWKEHHUS C Pa3IMYHBIMH CKOPOCTSIMHU B
KUBOM U HEXUBOU MPHUPOJIE, NEUCTBUE CHIIBI TPEHUS B IPUPOJIE U TEXHUKE, MPUIUBBI U
OTIUBBI, JABWXKEHUE IUIaHET COJHEYHOM CHUCTEMBI, PEAKTUBHOE BUKEHHME KMBBIX
OpPraHM3MOB, PbIYard B TeJe 4YesOBeKa, BIMSHHUE aTMOC(hEpHOro AaBJICHMsI Ha >KUBOMN
OpraHu3M, IUIaBaHUE pbIO, BOCIPHUATHE 3BYKOB IKMBOTHBIMH, 3EMJIETPSCEHHE,

CelCMUYECKIe BOJIHBI, HYHaMH, 3XO

1.31

Texnuueckue yCWlpOﬁCl’I’l@Cl.’ CIIMAOMETP, AATYHUKU ITOJIOKCHUA, PACCTOSAHUA U YCKOPCHUA,
ANHAMOMCTpP, MNOAUIUIIHUKHK, PAKCThI, pbIyar, MOJABIKHBIM W HEMO BHKHBIN 6.HOKI/I,

HaKJIOHHAsl TIUIOCKOCTh, TIPOCThIE MEXaHW3Mbl B OBITY, COOOIIAIOIINECST COCY/IBI,




YCTPOMCTBO BOJOMPOBOAA, THAPABINYECKUN Ipecc, MAaHOMETP, OapoMeTp, BHICOTOMED,

HOpHIHeBOﬁ HacocC, ap€oOMETP, 3XO0JIOT, UCIIOJIB30BAHUC YJIbTpa3ByKa B 6I>ITy N TEXHHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpUM CTPOEHMS BEILECTBA.
2.1 Monenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSTHUI BemecTBa. Kpucrammueckue u
amopdHbIe Tena
25 JIBrkeHue dvacTull BemecTBa. CBs3b CKOPOCTH JBHXKEHMS YacCTHIl C TEMIIEpaTypoil.
BpoynoBckoe nBmxenue, uddy3us
2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS
2.4 TemoBoe paciiupeHue u cxxatue
2.5 TemoBoe paBHOBECHE
26 Buytpennss sHeprus. Pabora u Teruionepenada Kak crocoObl M3MEHEHUs BHYTPEHHEH
SHEeprun
2.7 Bunsl Tenonepenaun: TeI0NPOBOIHOCTh, KOHBEKIUS, U3TydeHHE
HarpeBanue u oxnaxaenue tea. KonuuecTBo TeroTsl. Y iesbHas TEMI0EMKOCTB!
2.8 O=cmlt,—t,]
3aKOH COXpaHEeHHUsI YPHEPTUH B TEIUIOBBIX MPOIEcCcax. Y paBHEHUE TEIUIOBOTO OalaHca:
2.9 QI_QE +..=0
Hcnapenne n xonaeHcanus. V3mMeHeHne BHYTPEHHEN HEPrUU B IIPOLIECCE UCIIAPEHUsS U
2.10 KoHaeHcalu. Kunenue sxuakoctu. Y aeiapHas Teriora mapoodpasosanus: L = Q/m
2.11 BnaxxnocTs Bo3yxa
[InaBnenne u Kpuctamnuzaiys. VM3MeHeHUe BHYTpEHHEH SHEpruM NpH IUIAaBICHUU U
KpUCTaJUTN3aIUK. Y IeTbHAS TETUIOTa TUIABICHUS:
2.12 0
A==
m
213 BHyTpeHHsIs SHEprusl cropaHus TOIUIMBA. Y IeNIbHAast TeIJIOTa Cropanus TormBa: g = Q/m
2.14 [Tpuniuns! paboTs! TemnoBbix Apurarenei. KITJI teruioBoro apurarens




IIpaxmuyeckue pabomul
N3mepenue yAenpHON TEIIOEMKOCTH METAUIMYECKOr0 LIMIMHAPA; KOJINYECTBA TEIUIOTHI,
MOJlyYEHHOTO BOJOH KOMHATHOH TeMIlepaTypsl (UKCHPOBAHHOH MacChl, B KOTOPYIO

OITYIICH HarpeTBIfI HUIWHAP, KOJIWYECTBA TEIJIOTHI, OTAAHHOI'O HAarp€TbiM HUIIHHIPOM,

215 MOCJIe OMYCKaHUs €ro B BOAY KOMHATHOW TEMIIEpaTypbl; OTHOCHUTEIBHOM BIaXKHOCTHU
BO3/yXa; yJIeIbHOW TEIUIOTHI IJIaBJeHUs Jbaa. VcciienoBanue U3MEHEHUs TeMIepaTypbl
BOJBI TIPH PA3NIUYHBIX YCIOBUSX; SIBIICHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOAHON U
ropsiueit BoJbl; Mpoliecca UCHapeHust
Quzuueckue s61eHUss 6 Npupode. TTIOBEPXHOCTHOE HATSHKEHUE M KANWJUISIPHBIE SIBJICHUS B
2.16 MpUpPOJIe, KPUCTAILIBI B TIpUpoje, uainydeHue CoJiHIa, 3aMep3aHue BOJOEMOB, MOPCKHUE
Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEs, CHeTa
Texnuueckue ycmpoticmea: KanWUISIpbl, TPUMEPbl HCMOJb30BAHUS  KPHUCTAJUIOB,
2.17 KUJKOCTHBIM TEPMOMETpP, JATUYMK TEMIIEPATypbl, TEPMOC, CHUCTEMa OTOIUICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOHHa, JBUTATEIh BHYTPEHHETO CrOPAHUS
3 SJIEKTPOMATI'HUTHBIE ABJIEHM A
3.1 DnekTpusanus Teil. JIBa Buaa 3JIeKTpUUECKUX 3apsJI0B
3.2 B3aumopeiicTBue 3apsykeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUsI JIEKTPUUYECKOTO 3apsia
34 Onektpuueckoe nose. Hanpssk€HHOCT anekTpuueckoro noiid. [IpuHuun cynepno3uuuu
' AIEKTPUYECKUX TOJIeH (Ha KAYeCTBEHHOM yYPOBHE)
35 Hocutenu snexrpuueckux 3apsaoB. JlelcTBHE 2JIEKTPUUECKOTO TOJIs Ha SJIEKTPUUYECKUE
' 3apsnbl. [IpOBOAHUKH U JUAIEKTPUKU
[locTostHHBIN 3nexkTpuueckudt ToOk. JleiicTBuA »snekTpuueckoro Toka. Cuia Toka.
Hanpsoxenue.
3.6 l=g/t,U=A/
DIEeKTPUYECKOE COMPOTUBIIEHUE. Y ACIBHOE IIEKTPUIECKOE COMTPOTHBIICHHE:
3.7 R =pl/S
38 3akon Oma 151 yaactka anektpudeckon emu: | = U/R
3.9 [TocnenoBarenbHOE COEIMHEHHE MPOBOAHUKOB:




I,=I1,: U=U,+U,: R=R,+R,

HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PAaBHOI'O COIIPOTHBJICHUA:

R

2

U=U;:1=1+I:.R=

CMelranHbIe COCIMHCHUA IMTPOBOAHHUKOB

3.10

PaGora u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3.11

3akon Jlxxoynsa — Jlenia:

O=I"R-t

3.12

OneiT Opcrega. MarHuTHoOe 1osie MPSMOTO MPOBOAHMKA C TOKOM. JIMHMM MarHUTHOMN

HHAYKIOUN

3.13

MarsuTHOe noje NOCTOSHHOIO MaruuTa. B3anmojeicTBre MMOCTOSIHHBIX MATHUTOB

3.14

HeﬁCTBHe MAarduMTHOTO IIOJIA Ha ITPOBOJHHUK C TOKOM

3.15

OmnpiTel Dapajnes. SBneHue 3MeKTpoOMarHuTHON HHIYKIUH. [IpaBumno Jlenma

3.16

IIpakmuyeckue pabomul

W3mepenue 31I€KTPUUECKOrO COMPOTUBIEHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUYECKOTO
TOKa; paboThI JIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA, BO3HUKAIOIIETO B IMPOBOJHHUKE (PE3UCTOPHI,
JIAMIIOYKa), OT HAIPsDKEHUs Ha KOHLAX MPOBOJHUKA; 3aBUCUMOCTH CONPOTHUBIIEHUS OT
JUIMHBI IPOBOJIHUKA, TUIOIIAU €T0 MONEPEYHOT0 CEYEHMSI U YIETIbHOTO COMPOTUBIICHHUS.
IIpoBepka mpaBmia [ IJIEKTPUYECKOTO HANPSKEHUS IPU  TOCIEN0BATEIIBHOM
COEIMHEHUH MPOBOJIHUKOB; MpaBuja AJsl CUJIbl AIEKTPUUYECKOT0 TOKa MPHU MapajliieIbHOM

COCAUHCHNU ITPOBOAHUKOB (pesncmpm n naMnqua)

3.17

Qusuueckue s61eHUss 6 npupode. IEKTPUUECKUE SIBICHUS B aTMOc(]epe, IEeKTPHUECTBO
KUBBIX OpPraHU3MOB, MarHUTHOE TOJ€ 3eMJIH, Ipei( MOII0COB, POIb MAarHUTHOTO MO

JJIs )KU3HU Ha 3CMJ'IC, MOJIIPHOC CUAHUC

3.18

Texnuueckue ycmpoticmeéa: 3IIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETYHMK
ANEKTPUYECKOM  DHEPruM,  AJIEKTPOOCBETUTENIbHbIE  MPUOOpPHI,  HarpeBaTelbHbIE
AJIEKTPONPUOOPHl  (IPUMEPHI),  ANIEKTPUUECKUE MNPEJOXPAHUTENIH, OSJIEKTPOMArHMT,

QJICKTPOABUTATCIIb ITOCTOAHHOI'O TOKA, TCHEPATOP MOCTOAHHOI'O TOKA

3.19

SHGKTPOMaFHI/ITHI)Ie BoaHsI. IlIkana OJICKTPOMAariuTHBIX BOJIH




3.20

JlyueBas monens cBera. lIpsmonnHelHOe pacpoCTpaHEeHUE CBETa

3.21 3akoH oTpaxxeHus cera. [lnockoe 3epkano
3.22 [IpenomiieHue cBeTa. 3aKOH MPEIOMIIEHUSI CBETA
3.23 Hucnepcus cera
3.4 JIunza. Xop nyueit B tunze. GokycHoe paccrosguue nuH3bl. Ontuyeckas cuiia auH3bl: D =
' 1F
3.25 I'ma3 xak ontuueckas cucrema. OnTudeckue MpruoOOPsI
IIpaxmuueckue pabomol
W3mepenne ONTHYECKOW CHIIBI COOMparomei JUH3bL, (OKYCHOTO pPACCTOSHUS
coOuparoiel JTMH3bI (10 CBOWCTBY PaBEHCTBA Pa3MEpOB MpeAMETa U M300pakeHus, Korja
3.26 | mpemMeT pacroioKeH B JBOMHOM (OKYce), IOKa3aTels IPeIOMIICHHUS CTEKIIa.
HccnenoBanne cBoHCTBA H300pakKeHUs, MOJYYEHHOTO C IOMOIIBIO COOMparomeit
JMH3BI;, M3MEHEHUS (DOKYCHOTO pPACCTOSHUS JBYX CIOXCHHBIX JIMH3; 3aBHCUMOCTH YIJa
MPEIOMIICHHUSI CBETOBOI'O JIy4a OT YIJia MaJeHUs Ha TPaHUIle «BO3IYX — CTEKIIO»
. Qu3zuueckue senenuss 6 npupooe: 3atmenus Connua u JlyHbl, 1BeTa Tel, ONTHYECKUE
' sBJIeHUs B aTMoc(epe (uBeT Heba, pedpakmus, paayra, MUPaK)
3.28 Texnuueckue ycmpoticmea: 09K, TIEPUCKOII, PoToAIIapaT, ONTHISCKHE CBETOBO/IBI
4 KBAHTOBGIE ABJIEHUA
4.1 PannoaktuBHOCTH. Anb(a-, 6eTa-, raMma-u3nydeHus. Peakiuu anbda-u 6era-pacnaga
4.2 OmnsiTel Pe3epdopaa nmo paccesuuto anbda-yactuu. [Inanerapnas moaens atoma
4.3 CocraB atromHoro siipa. M3oTomns
4.4 [Iepnon nonypacnaaa aTOMHBIX sAEp
4.5 SnepHsble peakiy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 M MAaCCOBOTO UUCE
Qu3zuueckue s61eHUss 8 Npupode: €CTECTBEHHBIM PaAHMOAKTUBHBIN (DOH, KOCMHUYECKUE
4.6 Ty4H, PaJOAaKTUBHOE HW3JIy4YECHHE TNPHUPOIHBIX MUHEPATIOB, JEHCTBHE PaTUOAKTUBHBIX
M3JIy4eHUH Ha OPraHU3M YeJIOBEKa
47 Texuuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBUAYAIbHBIM JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHad SOHEPreTUuKa




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



