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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, TmpeactaBieHHbIx B PI'OC 00O, a Ttakke ¢ ydéroMm
denepanbHOil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJIOXEHUI M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ yd4eToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHusl y4eOHOTO
npeaMera «PusukKay.

Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (OpMHpOBaHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYy4aloUIMXCs W OpraHU3alMI0 HM3y4YeHHs (QHU3UKU Ha
NeSITeTbHOCTHON OcHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH YYEOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOydeHHs, a  TakkKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOT'O 00111er0o 00pa3oBaHusl.

[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro mMaTepuala 1o rojam
o0ydeHust (1o Kjaccam), NpeajaracT MPUMEPHYIO I[OCIEI0BATEIbHOCTh HM3YYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKAaHUS U Yy4yeTe BO3PACTHBIX
ocoOeHHocTeH 00yyaronuxcs.

[Tporpamma no ¢gu3uke pazpadboTaHa C LIEJIbI0 OKa3aHHUsI METOANMYECKON TOMOIIH YUUTETIO
B CO3/IaHUU pabouell MPOrpaMMbl 10 y4eOHOMY MPEIMETY.

dusmka gBISETCS CUCTEMOOOPA3yIOIIUM Il €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3HUEcKUe 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBIECHUH, U3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3nyeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IperocTaBisgeT HaumOojee siCHble 0Opas3ipl MPUMEHEHMs] HAay4dHOTO MeToJa
MO3HAHUs, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpHa M3 IIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHMU €CTECTBEHHOHAYYHOM TPAaMOTHOCTHM U UHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMPEIIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMITIETEHTHOCTSIMH, XapaKTePHU3YIOLIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

® Hay4HO OOBSCHSTH SIBICHUS,

® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEI0BAHMS;

® HHTEPHPETUPOBATH JaHHBIC U UCIIOIB30BATh HAYYHBIC TOKA3aTEIbCTBA JIJISl TIOMYyYEHUS

BBIBOJIOBY.

[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
KOHLENINK MpenofaBaHus yuedHoro npeamera «®dusmka» B 00pa30BaTeIbHBIX OpPraHU3ALUAX
Poccutickoii denepariu, peaau3yonux OCHOBHBIC 00111e00pa30BaTeIbHBIC MPOTPAMMBI.

Llenu u3y4yenus GU3MKU:

e [puoOpeTeHHMEe HHTEpeca M CTPEeMJICHHs OOYy4aloImMXCsl K HAyYHOMY H3yYCHHIO

MPHUPOJIBI, PA3BUTHE UX UHTEIICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE MPEICTABICHUA O HAyYHOM MeETOJe TMO3HaHus U (popMupoBaHue
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBIICHHSIM;



e (opMupOBaHHE HAYYHOTO MUPOBO33PEHUS KAK pPe3y/lbTaTa NU3yuYE€HUs] OCHOB CTPOCHMS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3UKH;
e (opMupoBaHHE MPEJCTABICHUNA O POIU (HUUKU JIJIS1 Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;
® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanbHOMI
JeSITebHOCTH, CBA3aHHON ¢ (PU3MKOM, IOJArOTOBKA K JajbHENHIEMY O0YYEHHIO B 3TOM
HarpaBJICHUH.
JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
0o0pa3oBaHus 00ecIeurnBaeTCs pelICHUEM CIISAYIOLINX 3a1ay:
e [puoOpeTeHue 3HAHUH O JUCKPETHOM CTPOEHUHM BELIECTBA, O MEXAaHUYECKHUX,
TEIUIOBBIX, IEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
e puoOpeTeHHe YMEHHUI ONHUCHIBaTh U  OOBACHATH (PU3NYECKUE SBICHUS C
UCIIO0JIb30BaHUEM I0JTyYEHHbBIX 3HAHUI;
® OCBOCHHME METOJOB PELICHUS MPOCTEHIINX pacueTHBIX 3aJad C HCIOJb30BaHUEM
bu3nuecKkux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;
® Dpa3BUTHE YMEHUH HAOMIOAATH TPHUPOJHBIC SBJICHUS W  BBHINOJHATH  OIBITHI,
nabopartopHble pabOThl M SKCIEPUMEHTAJIbHBIE MCCIEAOBAHUSA C HCIOJb30BaHUEM
U3MEPUTEIBHBIX PHOOPOB;
® OCBOGHHME IPHUEMOB paboOThl ¢ MH(pOpManuel (U3NUECKOro coaep’KaHMsl, BKIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTI)KEHUSX (U3MKH, aHAIW3 W KPUTHUECKOE
OlIeHUBaHHE UHPOPMALINY;
® 3HAKOMCTBO €O cepamu NpoecCHOHANTbHOMN AEATENbHOCTH, CBA3aHHBIMU C (PU3HMKOH,
U COBPEMEHHBIMHU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTM)KEHUSAX (PHU3HMUECKON
HayKH.
OO1iee ynCiIO 4acoB, pEKOMEHI0BAHHBIX NIl M3Y4YeHUsS (U3MKK Ha 0a30BOM YpOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 daca B Hefen0), B 8 kiiacce — 68 yacoB (2 yaca B HEZICIIO),
B 9 KJ1acce — 102 yaca 3 yaca B HEJIEI0).

[Ipennaraemplii B mporpaMMe Mo (QU3MKE MepedeHb J1a0OpaTOPHBIX pabOT U OMBITOB
ABJISIETCS. PEKOMEHIaTeJIbHBIM, YUUTEIb JIeaeT BHIOOP MpU NMPOBEIEHNH J1a00paTOpHbIX paboT U
OTIBITOB C YU€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yJaromuxcs, CIUCKa SKCIEPUMEHTAIbHbBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOT'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE OBYYEHUA

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

®usnka — Hayka o npupoje. SABnenus npupoasl. OUsnyeckue sSBICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemnocTs nu3mepenuii MexxayHapoHas CUCTEMa €IUHUII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKd W3y4aroT npuponay. EcrecTBeHHOHay4 HBIN
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObBsACHeHHe HalmonaeMoro spieHus. OmnucaHue
(bu3nYECKUX SIBICHUHN C IOMOIIBI0 MOJETEH

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. Dusuyeckue MPUOOPHI M MPOIEAYpa MPSIMBIX U3MEPCHHI aHAJIIOTOBBIM M ITU(POBBIM

puoOpOM.

Jlabopamopnwsie pabomot u onvimeol.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUOopa.

N3mepenne pacCcTOsTHU.

N3mepenne o0bEMa )KUIKOCTH B TBEPIOTO Tea.

Omnpenenenne pasMepoB MaJbIX TEIN.

W3mepenune TemmepaTypbl MpH IOMOLIM KUAKOCTHOTO TEpMOMETpa M JaTyuKa
TEMIEPATYPHI.
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6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOTO0 FOPU30HTAJIBHO, TEM 00JIbIIE, YeM OO0JIbIlIe BHICOTA ITyCKa.
ITepBoHaya/ibHBIE CBe/IeHUSI O CTPOEHUH BelllecTBa.

CrpoeHne BemiecTBa: aTOMbI M MOJICKYNBI, HX pa3Mepbl. OTBITH, JJTOKa3bIBAIOIINE
JMCKPETHOE CTPOEHHUE BEIIECTBA.

JIBukenne yacTull BemiecTBa. CBSI3b CKOPOCTU JBMKEHHS YaCTHUI[ C TEMIEPaTypOM.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKMBAHUE.

ArperaTHble COCTOSIHMS ~ BEIECTBA: CTPOCHHME Ta3oB, JKUJIKOCTEH U TBEPABIX
(KpUCTaINIMYecKuX) Teld. B3auMOCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX W WX aTOMHOMOJIEKYJSPHBIM CTpoeHHeM. OcOOEHHOCTH arperaTHbhIX COCTOSTHHA
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKCHHS.

2. Ha6mronenue quddy3un.

3. HaOmonenue siBeHWiA, OOBSCHSIIONIMXCS MPUTSDKEHUEM HITH OTTAIKHMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopuvie pabomsl u onvimel.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIOb30BaHUEM (hoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHHUS.

J{BMKeHHe U B3aUMOACCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacder myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00beMa BElIeCTBa.

Cuna kak XxapakrepucTuka B3aumojeiictBus ten. Cuiia ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAaIpPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne cKkopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.
HabGmonenne nsmeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OrmpeneneHue cpenHed CKOPOCTH CKOJBXEHHsI Opycka WM IIApUKa MO HAKIOHHOU
IIJIOCKOCTH.
3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.
4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.
JlaByieHue TBEPABIX TeJl, JKUAKOCTEl U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCMMOCTh
JaBJIEHUA Ta3a OT o0beMa, Temrneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. ITHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JIaBJICHUS KUJIKOCTH OT
ryounsl.  [mapocratmdeckmii  mapamokc. CooOmaromuecs cocyabl.  [mapaBiamueckue
MEXaHU3MBI.
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AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
o6omoukn 3emmu. OmbiTr Toppuuennu. M3mepenue atmochepHOro MaBlIeHHs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTo TaBICHHS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MIOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxormnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenayda naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHUS.
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6. 3aBHCUMOCTh BBITAJKHBAIONMICH CHJIBI OT 00BEMa MOTPYKEHHOW dYacTH Tella |
IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM JKUIKOCTH.

8. VYcnoBue miaBaHHs TeJ: IUIAaBaHWE WJIM TOTPY)KEHHE Tl B 3aBHCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuusie pabomot u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIONIEH Ha TeJNO, TMOTPYXEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI, JCHCTBYIOIIEH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJa.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKUBAIOUICH CHIIBI, EHCTBYIONIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacCTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

5. KonctpyupoBanue apeoMeTpa WIM KOHCTPYHpPOBAaHUE JIOJKH U OIpeneieHue eé
rPYy30M0ABEMHOCTH.

Pabora u MmomHOCTB. DHeprus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecus
pbiuara. [IpuMeHneHnue mpaBuia paBHOBECHUs pblyara K ONOKY. «30J0TOE€ MPaBUJIO» MEXaHUKHU.
Kosdpdumuent mnonesnoro peiictBust (mamee — KIIJ[) mpocteix mexanusmoB. IIpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexannueckas 2Heprud. KuHeTndeckas W mnoTeHIuainbHas 3Heprus. lIpeBpaienune
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXPAaHEHUS DHEPIMH B MEXaHHKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue pa®OTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHHM Teja IO

TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenue KIT/I Hak1OHHOHN MIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHHUS MEXaHUYECKOH IHEPIUH.
8 KUIACC

TenoBble IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOECHMS BemecTBa. Macca
W pa3Mepbl aTOMOB H MoJieKyd. OIMbIThl, MOATBEPXKAAIOIIAE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopnenu TBEPIOTO, )KHUIKOTO U Ta3000pa3HOTO COCTOSHUH BelecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KMHETHYECKOW Teopun. (CMauumBaHWE M KanWULIpHbIE sBIIeHHs. TeruoBoe
pacCIIMpPEHHE U CKATHUE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIUJIOBOTO JABMXKEHHUS YacTHIIL.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH OHEpruu: Terionepenada u
coBeplieHue padboThl. Buapl Teronepenaun: TemiIONpPOBOAHOCT, KOHBEKIUS, H3ITYUECHHUE.



KommuectBo Temnorel. YiaenpHasd TEIIOEMKOCTHh BeEIIECTBA. 1€IUIO0OMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIioBoro Oamanca. IlnaBieHue M OTBepJeBaHHME KPUCTATUIMUYECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Termora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TermoBbix aBuratenei KIIJ[ TemmoBoro auratens. TermioBbie
JIBUTATEJIH Y 3aI[UTa OKPY>KArOIIEH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHHS PHEPTUHU B TEIJIOBBIX IIPOLIECCax.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBieHus ra3a Ipy U3MEHEHUH 00bEMa M HarpeBaHUU WJIH OXJIAXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTypshl.
Buae! Tenonepenayn.
OxakJIeHre MpU COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN paboThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETNIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. HabGnroenue nocTossHCTBa TeMIEpaTyphl MPH TIaBICHUH.
13. Mojienu TEIIOBRIX ABUTATENEHN.
Jlabopamopuvie padomol u onvimel.
OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKCHHUS.
OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

©CooNOAELDE

e
N P O

OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WINA OXJIaKICHHUSI.

ok wn e

6. IlpoBepka ruMOTEe3bl JHMHEHHONW 3aBUCHUMOCTHM JUIMHBI CTOJOWMKAa JKUJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TeMIIEPATYypHI.
7. HaOmroneHue u3MeHeHHs] BHYTPEHHEH 3HEpPruM Tejla B pe3ysbTare TeIulonepenadu 1
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOW MpH TEMI000MEHe C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca uCapeHusl.
12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3IyXa.
13. Onpenenenue yaenpbHON TEIIIOTHI IJIABJICHUS JIbJA.
DJIEKTpHYECKHEe H MATHUTHBIE SIBJICHHS.
Onexrpuzanus Ten. JlBa poja AJIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3ApSKEHHBIX T€J1 OT BEJIWYUHBI
3apsI0B U PACCTOSHUS MEXKAY TE€IaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTh anekTpuyeckoro noiis. [IpuHiun cynepno3uuuun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lMcTouHnkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. Y JIEIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 37IEKTpUUECKOr0o TOKa. 3akoH Jlxoynsa—JleHna. DnekTpuieckue 1enu
U TIOTPeOUTENH IEKTPUIECKOM SHEpruu B ObITY. KOpoTKOe 3aMbIKaHHeE.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBMrareilb IOCTOSHHOrO TokKa. Vcnosb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] JIEKTPUUECKOM HHEPTUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aeKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3apsHKEHHBIX TEl.
YCTpOoKCTBO U IEMCTBUE JIIEKTPOCKOIIA.
OneKTpocTaTU4eCcKast UHIYKIIHSL.
3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIOBBIX JIMHUHI 2JIEKTPUUECKOTO TIOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.
. DJNEKTPUYECKUN TOK B )KUIKOCTH.
. ['a30BBblii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIBTMETPOM.
. Peoctat u Mara3uH cCOnpoOTHBIIEHUM.
. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHie HEBO3MOXKHOCTH pa3/I€ICHU ITOJIFOCOB MarHUTA.
. MonenupoBaHie MarHUTHBIX M1OJIEH TOCTOSTHHBIX MarHUTOB.
. OnbIT OpcTena.
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. MarauTHoe 1noJje Toka. JJIeKTPOMAarHur.

. JlelicTBuE MarHUTHOTO TTOJIS1 HA IPOBOJHUK C TOKOM.

. DJIEKTPOABUTATEIb MOCTOSHHOTO TOKA.

. UccnenoBanue sBieHUS 3IEKTPOMArHUTHON UHIYKIIVH.

. OnbiTel Dapanes.

. 3aBUCUMOCTH HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHSI.
. DJIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OMnBITHI MO HAOTIOCHUIO SJIEKTPU3AIUYU Tl MHAYKIIUEH U PU CONTPUKOCHOBEHUHU.

WccnenoBanue 1eiCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJHUKH U TUAJICKTPUKH.

COopka 1 mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3UCTOpa U HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEYCHHS U MaTepuara.

8. TlpoBepka mpaBuia CIOXKEHUS HANPSDKCHUH TPH IOCIICOBATEILHOM COCJIMHCHUU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia i CHIIbI TOKA MPH NMapaUIEIbHOM COCTUHEHUN PE3UCTOPOB.
10. Onpenenenrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYLIETO Yepe3 JaMIIOUKY, OT HaIpsKeHUs
Ha HEW.
13. Onpenenenne KIIJl narpeBares.
14. VccnenoBanre MarHUTHOTO B3aMMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. I3yyeHre MarHUTHOTO IOJS IIOCTOSIHHBIX MAarHMTOB MpHU HMX OOBEAMHEHUH U
paszieneHnu.
16. UccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPUPYIOIHE 3aBUCUMOCTh CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HAaIpaBJICHUS TOKA B KaTYILKeE.
18. M3yueHue aelicTBUS MAarHUTHOTO IOJISE HA TPOBOJIHUK C TOKOM.
19. KonctpynpoBanue 1 u3y4eHnue paboThl dJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEJOBaHHE
U3MEHEHUI 3HAUeHUs M HalpaBJICHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Mexannyeckue siBJIeHHS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEepHOE mpsMoiMHENHOe aBMXeHue. HepaBHoMmepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi M MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOE TpsMOTHHEHOe ABMkeHrne. CBoOoaHOe nmageHue. OnbIThI
[Nanunes.

PaBHOMepHOE NBHXKEHHUE MO OKpyx)HOCTU. Ilepuon m yvactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsbiil 3axkoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HerortoHa. IIpuHiun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUS, Cujla TPEHHS
MIOKOSI, IPYTHUE BUBI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HIEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOH OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3meHenue umnysbca. MmMmynbc cuibl. 3aKOH COXPAHEHHS HMMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsbkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCjia, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CMIIM.

IToTrennmanpHas 3Heprus cxaroil npyxuHsl. Kunerndeckas sHeprusi. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOpOCTH U YyCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHHH OTHOCUTEJIbHO KaOUHeTa (U3UKH.

7. 3aBHCHMOCTBH YCKOPEHUS Teja OT Macchl Teja U IEHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHneHwue Beca Tesa Ipy yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUM MTPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMOICHCTBHH.

13. CoxpaneHue UMITyJIbca IpH a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHue MeXaHWYECKON SHEPTHH MTPH JBMKEHUH TEJa 0] ICHCTBUEM TPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoncTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIIero paBHOMEPHOIO JBHKEHHS
IIApUKA WIH TEJIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JIBUKCHHUS IIIapHKa II0
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKJIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBU)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka THMOTE3Bl: €CIU TNPH PABHOYCKOPEHHOM [BMW)KCHMHM O€3 HavaabHON
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHMSL.

7. Omnpenenenue k03 PUIHICHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBIL.



9.

Onpenenenne pabOTHl CUJBI TPEHUS TMPU PABHOMEPHOM [IBHKEHUM Tejia IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTBI CHIIBI YHPYrOCTH NpPU HOABEME Tpy3a C HCIOJIB30BaHHUEM

HEIIOJABH>XKHOI'O U ITOABUXKHOT'O 0JI0KOB.

11. 3y4yeHnue 3aK0HA COXPAHEHUSI SHEPTUU.
Mexannuyeckue K0J1e0aHUS U BOJHBI.

Konebarenbnoe nsmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToOTa,
ammuntyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu mpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOanus. Beinyxaennsie kojeOanus. Pezonanc. MexaHMuecKue BOJHBI.
CaolicTBa MexaHndeckux BoJiH. [IposiosbHbIE U nonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh

e€ pacnpocTpaHeHus. MexaHHUeCKUe BOJIHbI B TBEPJIOM Telle, CEHCMHUECKUE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACUCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U Ha IPYXKHUHE.

3. HabnroneHue BbIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U NONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnuie pabomol u onvimel.

1. OmnpeneneHne 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHne 4YacTOTHI U TIEpHOJIa KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHoja KojJeOaHUIl MOIBEIIEHHOIO K HUTH Tpy3a OT
JUINHBI HUTH.

4. HccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MAasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITEL, JEMOHCTPUPYIOIIME 3aBHCUMOCTh IE€pHOAa KOJeOAaHWH TMPYKUHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPY)KUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJICHHUS.

DJIeKTPOMATrHUTHOE T10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNIEeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX

BoJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. VICronb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BolnHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoiHOBBIE CBOCTBA CBETA.

Jlabopamopuvie pabomsl u onvimel.

1.

N3ydeHne cBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

CBeToBLI€ SIBJICHHS.

JlyueBasg moxenb cBera. Mcrounuku cera. IIpsAMoOnuHEHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.



[Ipenomnenue cBeta. 3aKkoH npernomiieHUs cBeta. [loHOEe BHYTpeHHEE OTpakeHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroanmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U JAIbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[TpsimonuHEHOE PaCcIIPOCTPaHEHHE CBETA.

Otpaxkenue cBera.

[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBOLI.

Xox nydeil B cobuparolieii TuH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tonryuenue n300pakxeHUit C MOMOILBIO JIUH3.

[Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBaHue 3aBUCUMOCTH yTjla OTPaKEHUSI CBETOBOTO JIyda OT yIJia MaJleHHs.
N3ydyenune xapakTepuCTHK N300paXXeHHUs MTpeMeTa B INIOCKOM 3epKalie.

HccnenoBanne 3aBUCMMOCTH yIJIa MPEJIOMIICHHS CBETOBOTO JIyda OT YIJa MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITHYECKOI CHIIBI COOMpAIOIIeH JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpPU HMX HAOIIOAEHUH uepe3 LBETOBbIE
(GUIBTPBI.

KBanToOBbI€ siBJICHUS.

OmneiTel Pesepdopaa u nnanerapuas mojenb aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyknonnas Mmopzens aromHoro siapa. M3zorombel. PanunoaktuBHBIE mpeBpanieHus. l[lepuon
IoJIypacnaaa aTOMHBIX sIJIEp.

SnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsiI0BOIO U MAaCCOBOIO YHUCEI. DHEPIHUs CBS3H
aTOMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounumkn
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUA pagMOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

ok wn

CrHeKTpbl U3J1y4€HUs U TOTJIOIIEHNUS.

CrnieKTphl pa3aIMYHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Busbcona.

Pabora cuérunka HOHU3UPYIOIUX U3TyYCHUH.

Perucrpanus usiny4eHus IpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3Ty4EHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

doTorpadusm).

3. H3mepenwne paanoakTHBHOTO (OHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENEHO-0000IIAIONINI  MOAYNIb  TNpEeIHA3HAYEeH [UIi CHUCTEeMaTHU3aluu |
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pu3uKH, a TakkKe JUIsl MOArOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY 2K3aMEHY I10
du3uke a5 00yJaroUIMXCsl, BHIOPABIINX ATOT Y4€OHBIN MpeaMET.

[lpy wW3ydYeHUM [NAaHHOTO MOJIYJS PEATM3YIOTCS UM CHCTEMATHU3HPYIOTCS  BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX OOecrneduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNnpeIMETHBIX IJIaHUPYEMbIX PE3yIbTaTOB 00y4deHHs, (pOpMHUpYyeTCs eCTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIECIOBAaHHS SIBICHHNA NPUPOIBI M TEXHUKH,
OBIIQJICHUE YMEHHSIMHU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS TIOJyYCHHBIC 3HAHMA,
peliaTh 3aa41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHLHOCTHBINA XapakTep AaHHOTO pa3felia pean3yeTcs 3a CU€T TOro,
YTO 00YJaroIIuecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3HUYECKHE SIBICHUS
B OKpY’Karollel MpUpo/ie U OBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeIOBaHUA (PU3MUECKUX SIBICHUM, B TOM YHCIe AT
MPOBEPKH THITOTE3 U TIOIYYIEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HayYHBIE OCHOBBHI Han0oJiee BaYKHBIX TOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHH,
Harpumep, MPaKTUYECKOr0 UCIOIb30BAHUS PA3IMYHBIX UICTOYHUKOB SHEPTHMH Ha OCHOBE 3aKOHA
IPEBPAILCHUS U COXPAHEHHUsI BCEX U3BECTHBIX BUI0B SHEPTHUHU.

Kaxnas w3 TeM [OaHHOTO MOMAYNS BKJIIOYAET OSKCIEPUMEHTAIFHOE HCCIEOBAHNE
oboOmraromero xapakrepa. Moyib 3aBepIraeTcsi MpOBEIeHHEM JHarHOCTHYECKONW U OIIEHOYHON
paboThI 32 Kypc OCHOBHOTO OOIIET0 00pa30BaHMUS.



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

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTIO 0OIIero oOpa3oBaHWs HaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06p330BaTCHBHHX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

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

1) mnaTprMoOTH4€eCKOro BOCIIUTAHUS

- MPOSIBIICHUE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOHN (U3NYECKOM
HAYKH;

- [IGHHOCTHOE OTHOIIIEHUE K JOCTH)KCHUSIM POCCUNCKUX YUEHBIX-(PU3HUKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCY)KIIEHHH OOIIECTBEHHO 3HAYMMBIX M STHUECKUX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM NIPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

- OCO3HAaHME BaKHOCTU MOPAIbHO-ITUUYECKUX PUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCTIPUSITHE ACTETUYECKUX KadecTB (PU3NYECKON HayKH: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 IO3HAHMSA:

- OCO3HaHHUE IIEHHOCTU (M3NYECKON HayKH KakK MOIIHOTO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BasKHEHIIEH coCTaBIsIOMIEN KyIbTYpBbI;

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TENbHOCTH;

5) hpopmupoBaHus KyJIbTYPbI 310POBbS H IMOLMOHAIBHOIO 0J1aAr0NOyYHsI:

- OCO3HAaHHE IEHHOCTH 0€30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpaHCIOpTe, Ha JA0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

- c(hOpMUPOBAHHOCTh HaBbIKa peIeKCHU, MMPU3HAHKE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e IpaBa y Apyroro 4eaoBeka;

6) TpyaoBOro BocnuTaHus:

- aKTHBHOE Y4acTHe B PEIICHUHU NPAKTUYECKUX 3a/1ay (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHu3alii, TOpojaa, Kpas) TEXHOJOTHYECKOW M COLMalIbHOM  HAmpaBJIeHHOCTH,
TPeOYIOMHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

- UHTEpeC K MPaKTUYECKOMY M3yUeHUI0 Ipodeccui, CBI3aHHBIX C PU3UKOM;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

- OpHMEHTalMsl Ha NpUMEHEHHEe (U3NYECKUX 3HAHMM IS pelIeHus 3aJad B OO0JIacTH
OKpY>Karomiel cpefbl, MIIAHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOXHBIX IOCIEICTBUI
TUISL OKPYKAIOIIEeH Cpenbl;

- OCO3HaHHe II00ATLHOTO XapaKTepa IKOJIOTUYECKUX NMPOOIeM U IyTel UX pelieHus;

8) ajanTanuu K U3MEHSIOIUMCS YCJIOBUAM COIMAJIBHON U MPUPOIHON Cpeabl:

- TOTpeOHOCTh BO B3aMMOJCHCTBHHM TPH BBINOJHEHHUM WCCIEIOBAaHUN U TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTD;

- NMOTpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4HcIe (OPMYIHPOBATH HJIEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;



® - [UIAHHPOBAHME CBOETO PA3BUTHSI B IPHOOPETEHNUN HOBBIX (PU3UUECKUX 3HAHUI;

® - CTPEMIICHHUEC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, O6IH€CTB3 1 5KOHOMUMKHU,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘ICCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX ﬂCﬁCTBHﬁ C y‘léTOM BJIMAAHUA Ha OKPYXAOIMIYIO CPCAy, BO3MOKHBIX
IrI100aIbHBIX HOCJ'IC,I[CTBPIﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHHS MpPOrpaMMbl IO (HU3UKE HA YPOBHE OCHOBHOTO OOILIEro
oOpa3oBanusi y oOyuyatomerocsi OyayT cGOpMUPOBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIC yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3naBaTe/IbHBbIE yHHMBepCAIbHbIEe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHHI);
yCTaHaBJIMBATh CYLECTBEHHBIM MPU3HAK KJIacCU(UKALUU, OCHOBaHUS AJs1 00001IeHus
Y CpPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U NMPOTUBOPEUUS B pacCMaTpUBAaEMBbIX (akTax, JaHHBIX U
HAOJII0JIEHUSX, OTHOCAIIMXCS K (PU3MUECKUM SIBJICHUSIM;

BBISIBJIATh IIPUYMHHO-CJIEJICTBEHHBIE CBA3M NPU H3yYEHUH (PU3MUECKUX SIBICHUH WU
IIPOLIECCOB, JieNaTh BBIBOJABI C MCIOJIb30BAHUEM JACIYKTUBHBIX M WHJIYKTHUBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3AX (PU3NYECKUX BEJINYMH;
CaMOCTOSITENIbHO ~ BBIOMpATh crocod peuieHus ydeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
Y4€TOM CaMOCTOSATEIbHO BbIICTICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

HCII0JIB30BaTh BOIIPOCHI KAK UCCIIEI0BATENbCKIUI HHCTPYMEHT TO3HAHUS;

MPOBOJIUTh TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIAHY  OIBIT, HECJIOXHBIN
(bU3UYECKU HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBJICHNUS,
OIICHWBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIUIO, TIOJYYCHHYIO B XOE
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSITENNbHO  (OpMYyITUpOBaTh O0OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaMm
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

OPUMEHSTh pa3jIMyHble METO/bl, HHCTPYMEHTBl W 3alpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHO! (pu3nvecKoil 3a1auu;
aHAJTM3UPOBATh, CUCTEMATH3MPOBATh M WHTEPIPETHPOBATh WHPOPMAIMIO PA3IUIHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (OpMY TpencTaBlIeHUS HWHPOpMAUA W
WITIOCTPUPOBATh pEIIaeMble 3a/aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKol U UX KOMOMHAITUSIMU.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPaTOPHBIX padoOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIIeHUE 3a/1a4H U MOIepKaHne OJIaroKelaTeIbHOCTH OOIICHNS;
COIIOCTaBJISITh CBOM CYXJCHUS C CYXICHHSAMH JpPYTUX YYaCTHUKOB JIMAJIOTa,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

nyOMMYHO  TPEICTaBISITH  PE3yAbTaThl  BBIIOJHEHHOTO  (DU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, IPOCKTA);

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHIYAIBHOH pabOTHI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIemsl,

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBATh JCHCTBUSA MO €€
JTOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTH MHEHHSI HECKOJIBKUX JIFOJICH;

BBIMOJIHATh CBOKO YacTh Pa0OThI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTara MO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OIICHWBATh KA4eCTBO CBOEr0 BKJIAaga B OOMMA TPOAYKT IO KPUTCPHUSM,
CaMOCTOSITENILHO C(HOPMYITUPOBAHHBIM YUACTHHUKAMU B3aUMOICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIICHUS
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUH (MHIUBUAYaAIbHOE,
NPUHITHE PELICHUs B TPYIIE, IPUHATHE PELICHUHN IPyNIIo);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alaud WU IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh aJIEKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNS,

OOBSCHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pe3yJbTaTOB JAESITEeIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHS (PU3NIECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSM;

CTaBUThH ce0s1 Ha MECTO APYroro YejoBeKa B XOJe CIOopa WIN JTUCKYCCUU Ha HAYYHYIO
TEeMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HaBaTh CBOE MpaBO Ha OIMMOKY NpU pEUIeHHH (GHU3UYECKUX 3aJad WId B
YTBEPKICHUAX Ha HAy4YHBIEC TEMBI M TAKOE K€ IIPaBO APYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTOJIb30BaTh TOHATHS: (PU3MUECKME ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
OKCHEPUMEHT, MOJIeNb, TUIOTE3a, CAUHUIBI (PU3MUECKUX BEIMYHH, aTOM, MOJIEKYyJa,
arperatHble COCTOSIHMS BellecTBa (TBEpHOE, >KHUIKOE, Ta3000pa3HOE), MEXaHHMUECKOoe
IBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MNPSIMOJMHEHHOE),  TpaeKTopus,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuyath siBieHus (auddys3us, TEI0BOE IBUKEHHE YaCTUI] BEIIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, pPaBHOBECHE
TBEPABIX TN C 3aKPEIIEHHOW OChIO BpalleHMs, Nepefada AaBleHUs TBEPIBIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMochepHoe JaBieHHe, MIIaBaHUe Tell, TPEeBpaICHUSs
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUM B OKPYXKAIOIIEM MHUPE, B
TOM YuCiIe (PU3UYECKUE SIBJICHUS B MPUPOJE: MPUMEPHl ABWKCHHUS C PA3THYHBIMH
CKOPOCTSIMH B XUBOW W HEXUBOW NpUpPOJE, ACHCTBHE CHIIBI TPEHHUS B MPHUPOAE U
TEXHHUKE, BJIMSHHE aTMOC(EPHOTO AABIICHUS HA XUBOW OpraHusM, IJIaBaHUE phbIO,
pbpluaru B TeJ€ YEJIOBEKAa, MPU 3TOM IE€PEBOJUTH MPAKTUUECKYIO 33Jady B yueOHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHIA,

OTHCHIBATh MU3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MYyTb, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHUJIa TSKECTH, BEC Tela, CHJIa TPEHUs, [aBICHHE
(TBEpHoOro Tema, KMIKOCTH, rasza), BBITAIKUBAIONIAs CHJIa, MEeXaHW4eckas padora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbl, KOI(QQUIMUEHT TMOJE3HOT0 JeHCTBUS
MEXaHU3MOB, KHHETUYECKAss M TOTCHIIMAIIbHASI DHEPTHsi), MPH OMMCAHUH TPABHIHHO
TPaKTOBAaTh PUINYECKUI CMBICIT HCIIOIB3YyEMbIX BEIMYNH, X 0003HAYCHHS U €TUHUIIBI
bu3NYECKUX BEIMYUH, HAXOAUTh (POPMYINbBI, CBA3BIBAIONIME MaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEJIHMYUHAMH, CTPOUTH TpaduKh H3yYEHHBIX 3aBUCUMOCTEN
(UBUYECKUX BEITMYHH,

XapaKTepu30BaTh CBOMCTBa Tel, (PU3WYECKUE SBICHUS U MPOLIECCHI, HCIONb3YS
MpaBHJia CIOKEHUsI cuil (BAOJL OJHOM MpsiMoif), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena, TpaBUIIO paBHOBeCHsS pbldara (OJ0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM »HHEepruM, NpH OSTOM JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIlIMChIBATh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

OOBSACHATh (U3UYECKUE SBICHHS, MPOILECChl M CBOWCTBAa TEJN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMi MPaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUIMHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JTOrHUeCcKUX IIaroB ¢ Omopoi Ha 1—
2 W3y4YCHHBIX CBOWCTBA (DM3MUECKUX SBICHUN, (UIMUECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3a7aun B 1—2 JCHCTBUA, HCHOJIB3Yysd 3aKOHBI M (HOPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMKChIBaTh KPAaTKOE YCJIOBUE, MOJICTABIATh (U3UYECKUE BEIUYMHBI B (QOPMYJIBI U
MPOBOANTH PacuéThl, HAXOIUTHh CIPABOYHBIC NaHHBIC, HEOOXOAMMBIE IS PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOMy4YeHHON (DU3NYECKON BEITMUNHBI,



pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pPELIMTh IMpPU IMOMOIIM (PU3HUECKUX
METOJ0B, B OIMCAHUM MCCIECNOBAHUSA BBIICIAATH IPOBEPAEMOE IIPEIIIOIOKEHUE
(runortesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUYEHHBIM pe3ynbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JINaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH ONBITHI 10 HAOIIOJEHUIO (PU3MUECKUX SBICHUN WM (PU3HYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE NPEANONIOKEHUS, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEMIIepaTypbl C UCHOJIb30BAHUEM AHAJIOTOBBIX U LUGPOBBIX NMPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCOIMIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIICOBAHUE 3aBUCHUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou C
MCII0JIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JIBUYKEHUS TeJla, CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIPUKOCHOBEHHMSI TeJl, CUJIbl YNIPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPY)KEHHOH 4YacTH Tela M OT IUIOTHOCTH JKHJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJd, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHusi, cenys MpeIOKeHHOMY IUIaHy, (PUKCHPOBaTh pe3yiabTaThl MOJIY4YECHHON
3aBUCUMOCTH (PU3UYECKUX BEJIWYMH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauKOB,
JIeJIaTh BBIBOJIBI 110 pPE3YJIbTaTaM MCCIIEIOBaHMS;

INPOBOJUTh KOCBEHHBIE H3MEpPEHHs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH W TBEPAOrO Tejla, CWIA TPEHMUS CKOJBXKEHHS, J[JaBICHUE BO3AYXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIas Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPEeJIOKEHHON
MHCTPYKIMU: IIPU BBIIOJIHEHUU N3MEPEHHUI COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

coOmoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu paboTre ¢ J1abOpaTOPHBIM
o0opynoBaHueM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/ Ibl, OAPOMETp, pbluar, MOJBHKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpOM Ha WX OMNHMCAHUA (B TOM YHCIE: MOAMIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/IA, THAPABIMYECKHI IMpecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOH Hacoc,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBIECHUM M HEOOXOIUMbIE
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpHUMepax) NPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHA B TIOBCEJAHEBHOW XM3HM M OOecredeHus
0e30MacHOCTH TPH OOpalleHUuH C MpUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COONIOAEHUS HOPM HKOJIOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B HHTEpHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUN U YTEM CpPaBHEHHUS



Pa3IMYHBIX HCTOYHUKOB BBIICIATh WH(DOPMAIHIO, KOTOpAs SBJSETCS MPOTUBOPEUUBOU
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh TIPH BBITIOJTHEHUH YYEOHBIX 33JJaHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3HYECKOTO COJEp)KAHUs, CIPABOYHBIE MaTepUANBI, pecypchl cetu VHTEpHeT,
BIIAJCTh NpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus WHGOPMAIMH M3
OJIHOW 3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIICHUS HA OCHOBE 2—3
HMCTOYHHMKOB MH(MOpMAIUU GU3HUECKOTO COJIEPIKAHMS, B TOM YHUCIIC MyOJIUYHO JeNaTh
KpaTKHe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB MM YYeOHBIX UCCIICIOBAHUM, IPU 3TOM
IpaMOTHO HWCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKAATh BBICTYIIJICHUE MPE3EHTAIUEH;

IIPYU BBIMIOJIHEHUU y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeAesiTh 00sI3aHHOCTU B
IpynIe B COOTBETCTBHUH C IMOCTABICHHBIMH 33/1a4aMU, CIEAUTD 32 BBIIIOJIHEHHUEM IUIaHa
NEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIAA B JEATEIBHOCTH TPYIIIBL,
BBICTpAaUBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAsI MHCHUE OKPYKAFOIINX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

HCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIIIICHHBIA U HEHACHIIEHHBIH Map, BIAKHOCTh BO3yXa, TEMIEPATypa, BHYTPCHHSIS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA DJIEKTPUUECKHH TOK, MarHUTHOE
oJIe;

pa3inuaTth SIBICHUA (TEMJIOBOE paCHIMPEHUE U CKaTue, TeIulonepenava, TErioBOe
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAllUs,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3aLUs TeJ, B3aUMOJCHCTBHE
3apsiioB, ACHCTBUSA AJIEKTPUYECKOrO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBHE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINHUCAHUI0 WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX JaHHOE (PU3NUIECKOE SBIICHUE;

pacro3HaBaTh MPOSBIEHUE N3YYCHHBIX (U3NYECKUX SBICHUHN B OKPYKAIOIEM MHUPE, B
TOM 4Hciie (u3nueckne SBICHUS B TMPUPOJEC: TMOBEPXHOCTHOE HATHKCHHE W
KalWUISpHBIE SIBIIEHUS B NPUPOAE, KPUCTAUIbl B mpupoje, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bI, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHera,
JJIEKTPUYECKUE SBIIEHUS B aTMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOJI0COB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emIie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IpU3HAKHM ) (PU3NYECKUX SBICHUI;

ONKCHIBATh U3yUYCHHbIE CBOMCTBA T€ U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrusi, KOJIUMYECTBO TEIUIOTHI, YJelIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJENbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAas TeEIUIoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CrOPaHUsI TOTUTMBA, KOA(DQPHUIMEHT IOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUN
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsDKEHHE, COMNPOTHBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD 3JIEKTPHUECKOTr0 TOKa), IPH



OTMMCAaHUU TPABUIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIOIb3YEMbIX BEIHYHH,
0003HaYCHHS M €AMHUIIBI (DU3WYECKUX BEIUYHH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIIUE
JaHHYI0 (QHU3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIMYHH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBICHUS U TPOIECChI, HCIOIb3YS
OCHOBHBIC MOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOPUU CTPOCHHS BEILECTBA,
IOPUHIMUIT CYNEPIO3UIMK TMojied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma ais ydactka 1enu, 3akoH JDxoyns—JIeHna, 3akoH cOXpaHEeHUs
SHEPIWH, MPU STOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa M 3aIUCBIBATh €ro
MaTeMaTU4YECKOE BhIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE MW B KOHTEKCTE
CUTyaluin MPAKTUKOOPUEHTUPOBAHHOTO Xapakrtepa: BBISIBJIATH
MPUYUHHOCIECTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JOTMYECKHUX IIIaroB C
oropoii Ha 1-2 M3y4eHHBIX CBOMCTBA (DM3NYECKUX SBICHUHN, PU3NUIECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemiate pacuéTHble 3afauyd B 2-3 JEWUCTBUA, HCIIONB3YysSd 3aKOHbI U (OPMYIIBI,
CBs3bIBaONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 33/Ja4yu
3alUChIBaTh KPATKOE YCJIOBHE, BBISBIIATh HEJOCTATOK JAHHBIX JUIsl pPELICHUsS 3aJauH,
BBIOMpATh 3aKOHBI 1 ()OPMYJIBI, HEOOXOIUMBIE JIJIsl €€ PEIIeHUs, TPOBOAUTH PACUETHI U
CPaBHHBATH IMOJTYICHHOE 3HAYCHHE (DU3MICCKON BEIMUUHBI C U3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEUIUTh MPU TMOMOIIK (PUIUIECKUX
METO/IOB,  HCIOJIb3ysd  OINKMCAaHWE  HUCCJEJOBAaHMS,  BBUICIATH  IPOBEPAEMOE
MPEANOJI0KEHNE, OLEHUBATh MPaBUIBHOCTh NOPSAJKA MPOBEIECHUS HCCIEIOBaHUS,
JIenaTh BBIBOJIBI,

MIPOBOJIUTH OIIBITHI 1O HAOIIOJAEHUIO (PU3HUYECKUX SIBICHUN MU (U3UYECKUX CBONCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJIGHHMsSI BO3JyXa OT €ro o00béMma,
TEeMIIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U HATPEBAHUS TIPHU U3TyUYEHUU OT LIBETA
u3Nyyaronie (moriomaromieil) MOBEPXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMIAJAA €€ TOBEPXHOCTH, OJIIEKTpHU3aLUsi Tel H
B3aUMOJICHCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEH TOCTOSIHHBIX MarHUTOB, JIEMCTBUSI MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHWTa, CBOWCTBA 3JIEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (OpMyNIHpOBaTh MpPOBEPSiEMbIe TPEANONOKEHUs, COOMpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYJIOBaHHUSA, OMHUCHIBATH XOJ OMNbITA W
(bopMyIUPOBaThH BHIBOJIBI;

BBITIOJIHSTH MPSIMbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIbHON BIAXXHOCTH BO3/1yXa,
CHJIBI TOKA, HAIpPSDKEHUS C HWCIOJB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
Gu3MYECKUX BENUYMH, CPaBHHUBATh PE3YNIbTAaThl W3MEPEHUN C Y4ETOM 3aJTaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOU (PU3UYECKON BEIMYMHBI OT IPYroM C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUS MPOBOJAHHUKA OT
€ro JUIMHBI, TJIOMIAAN TTONEPEYHOTO CEUYEHUS U YIEIbHOTO CONMPOTUBIICHUS BEIIECTBA
MPOBOJHMKA, CUJIBI TOKA, UAYIIETO YEPE3 MPOBOAHUK, OT HAIIPSKEHUS HA MPOBOJIHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEILHOTO U MapajuIeIbHOTO COECIMHEHUM MPOBOJHUKOB):
IUTAHUPOBATh MCCIICOBAHKE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CIEIys



IPEUIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TPaQUKOB, AETaTh BHIBOABI 110 pe3yJIbTaTaM UCCIICIOBaHMS,

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISTh 3HAUYCHUE BEJINUHHBI,

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

® XapaKTepu3OBaTh MPUHIUMBI JEHCTBHS W3YYEHHBIX MNPUOOPOB W TEXHUYECKHX
YCTPOMCTB € OHNOpPOH HAa MX ONHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETpP, BOJIBTMETP, CUETYMK DIIEKTPHUYECKOU
SHEPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOpBI, HArpeBaTeIbHbIE 3JIEKTPONPHUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHuT, 3JIEKTPOJBUIraTElb
IOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAaHUS O CBOMcTBaX (U3MYECKUX SBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHHYECKHE YCTPOMCTBA M HM3MEPUTENbHBIE MPHOOPHI TI0
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CTrOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIATh
CXEMBI 3JIEKTPUYECKHUX LIeNel ¢ MOCIEOBaTEeIbHBIM U MapauleiIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUYECKUX LIENel;

® [pUBOAMUTH NpHUMEpHl (HAXOAUTh HH(GOPMALKIO O TMpPUMEPAX) MPAKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUM B TOBCEAHEBHOW MKHU3HU MJs OOecreueHus
0e30macHOCTH TpU OOpalleHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbSI M COONIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpere;

® OCYLIECTBIATh NOMUCK HH(pOpMauuu Qusndeckoro coaepkanuss B HMHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIONMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCHOJb30BATH NPU BBITOJHEHUH yYeOHBIX 33/JaHUIl HayYHO-TIOMYJIIPHYIO JIUTEPATYPY
(bu3NYeCcKOro cojJep)KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu WHTepHer,
BJIaJeTh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® co3JaBaTh COOCTBEHHBbIE MHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001as
MH(GOPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3NYECKOTO COJECp)KaHHUS, B TOM YHUCIIE
nyOIMYHO  TPEJCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUEHHBIN MOHSATHIHBIN ammapar
Kypca (pHU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBHINOJHEHWH Y4YEOHBIX IPOEKTOB W HCCIEAOBAHWHA (U3NIECKHX IPOIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JaYaMH,
CJIIEUTh 3a BBIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, ajeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYNIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aUMOJCHCTBUE, MIPOSBIISISI TOTOBHOCTH Pa3peliaTh KOH(PIUKTHI.

K xonuy oOyueHust B 9 Kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCUTEJIBHOCTh MEXaHUYECKOr0 IBUXKEHHUs, Nedopmanus (yrnpyras, miacTu4eckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3ku, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoJiedaHWsi U  BOJIHBI, 3BYK, HHOpPa3ByK M  YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl HCIIyCKaHWS M TOIJOIIeHus, anbda, Oera- u Tramma-
U3JTy4EHUS], U30TOIIbI, SIACPHAs SJHEPIETUKA,

pa3iuyath SBICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JIBUKEHHE [0 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEaKTUBHOE JBUKCHHE,
Kosie0aTeNbHOE NIBIDKEHHUE (3aTyXamllue M BBIHYKIEHHBbIE KoyeOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpaXXEHUE 3BYKa, MPSAMOJIMHEWHOE pPaclpoCTpaHEHUE,
OTpakKEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAlbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaJUOAaKTHUBHOCTh, BOZHUKHOBEHHUE JMHEHYATOrO CIIEKTpa W3TY4YECHHUS)
[0 OINKCAHUIO HUX XApPAKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBICHUHN B OKpY’KarolieM Mupe (B
TOM 4uclie (U3NYECKHUE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, ABIKCHHUE IIJIAHET
ConHEeYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LBETa TEll,
ONTUYECKHWE  SBJIEHUS B  MpHUpPOjAE, OHOJIOTrMYecKoe  JeHCTBHE  BUAMMOIO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIM pagrMOaKTHUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPAaJUOAKTUBHOE M3JIyYeHHE MPUPOJHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUUYECKYIO0 3a/adyy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTKCBIBATh U3YUYEHHBIE CBOIMCTBA Tel U (pU3HUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CpEeIHSsE U MTHOBEHHas CKOPOCTb Tejla IPU HEPAaBHOMEPHOM JABH)KEHUU,
YCKOpEHUE, NMEPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YINPYrOCTH,
CHJIa TSKECTH, YCKOpEHHE CBOOOJHOTO MaJeHUs, BEC Tela, UMITYJIbC Teja, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS HEPTUs Teja, MOJHITOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASL SHEPTUs CKAaTOW MPYKUHBI, KUHETHYeCcKast
DHEprus, TOJHas MEXaHW4ecKash HSHEeprusi, MepuojJ M YacToTa KoNeOaHWid, UIHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MIOKA3aTelb NPEIOMIICHUS
Cpelibl), MPH OMHCAHUU NPABUIBHO TPAKTOBaTh (PU3MUECKHUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, O0O3HAu€HUs M EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJIbI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUECKYI0 BEIUYHHY C JIPYTUMH BEIUYUHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYUNH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUECKHE SIBICHUS U MPOLIECCHI, UCIOIB3YS 3aKOH
COXpaHEHMsI HEPIMH, 3aKOH BCEMHUPHOI'O TATOTEHUS, NMPUHLUI CYNEPHO3ULUU CHII,
MPUHLIMI OTHOCUTENbHOCTH ["anues, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHHSI UMITYJIbCA,
3aKOHBl OTPa)K€HUS U TMPEJIOMIIEHUS CBETa, 3aKOHbl COXpPaHEHUs 3apsAOBOrO U
MaccoBOI'O UHMCEJI TMpHU SAEPHBIX pPEAKIUsIX, IpU 3TOM JaBaThb CJIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3alIMCHIBATH €0 MATEMATHUECKOE BHIPAKCHHE;



OOBSCHATh (PU3HMUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NIPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 u3yd4eHHBIX CBOWCTBA (U3UYECKUX SBJICHUH, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pewath pacy€THble 3aa4n (OIMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCHIOIb3Ys
3aKOHBl M (HOpMyJibl, CBsI3bIBarOlLMe (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATh HEJOCTAIOIIUE WM
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
IPOBOAMTH pPAcuéTbl W OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOIO 3HAYCHUS
(bU3n4eCcKOil BETUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO PEUIMTh IMPU HNOMOIIM (HU3HYECKHX
METO/0B,  MCIIONb3ys  ONMCAHUE  HCCICAOBAaHUs,  BBLIENATH  IpOBepsieMoe
HPENONI0KEHNE, OLICHWBAaTh IPABWIBHOCTh TOpPSJIKA HPOBEAECHUS MCCIEJOBAHUS,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YNIbTAaThl HAOIIOAEHUN U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyXKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTHU MPYKUHBI U
HE3aBUCHMOCTb OT aMILTUTY/bl MaJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pa3JIOKEHHUE OEJIoro cBeTa B CIEKTpP, WM3YYEHHE CBOMCTB H300pa)KeHHs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB M3JIY4YEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY M3 N30BITOUHOTO HaOOpa 000PYA0BaHMs, ONUCHIBATE X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOAMTH IPU HEOOXOAMMOCTH CEpPHIO MPSAMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3Hau€HUE H3MepsieMOoN BeNIUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEIOBAaHHE 3aBHUCUMOCTEH (PU3MUYECKMX BEJIWYMH C MCIOJIb30BaHHEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, TMepuojia KojlebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIjla OTPaK€HUs CBETa OT yrila MaJeHHs U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIHHO
coOuparb yCTaHOBKY, (UKCHpOBAaThb pE3yibTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKux BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO Pe3ylbTaTaM
UCCIIE/IOBaHMS;

MPOBOJANTh KOCBEHHbIE HU3MEpEHUs (U3MUECKUX BEIMYMH (CpeqHsisi CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYKUHBI, KOXPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIIHOCTh, YacTOTa M Tepuoja KojJeOaHWH MaTeMaTHYecKoro U MpPYXKHUHHOIO
MasTHUKOB, ONTHYECKash CWiIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, clenys NPeasIoKEHHON MHCTPYKIMM, BBIYMCIATh 3HAaUEHHUE BEJIUYMHBI U
aHAJIM3UPOBaTh IOJIyYEHHBIE pe3yJabTaThl C Y4ETOM 3aJaHHOM IOIPEIIHOCTH
U3MEpPEHU;

coOioaTh TMpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3MUYECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TEJO0, TOYEUHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
IUTaHETapHast MOZEIb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepU30BaTh NPUHIMUIBI JEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJOKEHHUS,
pacCcTOSTHUS U YCKOPEHHUSI, PaKeTa, 9X0JIO0T, OYKHU, TIEPUCKOII, (oToanmapaT, ONTHICCKIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), wucmonb3ys 3HaHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJI30BAaTh CXEMbI U CXEMAaTUYHBIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IMPH PEHIeHUH YyueOHO-
MPaKTUYECKHUX 3aJa4, ONTHUYECKUE CXEMBI ISl TIOCTPOEHUS M300paKEHUN B IUIOCKOM
3epKajie U coouparoIei JInH3e;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTHUYECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWI B TOBCEAHEBHOW KHU3HU M OOecreueHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3JI0pPOBbsi W COOJIIOACHHS HOPM DKOJOTHYECKOTO TIIOBEJICHUS B
OKpYKarolleH cpese;

OCYIIECTBIISITh TMOUCK uHPopManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOJIHUTEIBHBIX HCTOYHUKOB;

WCIIOJIH30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJlaHUi HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bU3NYECKOTO COJEepXKaHUS, CIpPaBOYHBIE MaTepuaibl, pecypchl ceTtu HHTepHer,
BIIAJICTh TpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOPMALMH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHbBIE M YCTHBIE COOOIIEHUs HAa OCHOBE MH(pOpMAIUU
W3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COJECp)KaHUsI, MYOJUYHO TMPE/ICTABIATH
pe3ynbTaThl IPOEKTHOW WIIM MCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh M3YYCHHBIM TMOHATUHHBINA amnmapar W3y4aeMoro paszziena (U3HKd U
COTPOBOXKAATh BBICTYIUIEHHE TMpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEeH ayIuTOpUHu
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bu6mmoreka [IOK
11 o - 2
vISHKA T Hayia 6 HpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BEMITHHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1 bubmorexa LIOK
' YA A https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P B https://m.edsoo.ru/7f416194
99 JIBU>KeHUE U B3aUMOJICHICTBUE YaCTHI] 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBa 2 htP:pSJ,I:I;I/?T:.eeKdasﬁ).ru 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
b K
3.1 MexaHndeckoe IBUKEHUE 3 nommorexa O

https://m.edso0.ru/7f416194
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bubmuoreka [JOK
3.2 WNuepuwmsi, Macca, MIOTHOCTH 4 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cuta. Buge ot 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3znen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB
41 Masnenue. Ilepenaya naBineHus TBEPABIMUA 3 bubnnorexa [HOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Jlarerite XuAKoCTA > https://m.edso00.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBiICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE MKUAKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
o1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CXAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KVIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gean 1. TensioBbIe IBJICHUSA
bu6mmoreka [IOK
1.1 i 7
CTpoetiite i CBOCTBa belllecTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. JinekTpuyecKue H MATHUTHBIE SIBJICHUSA
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 2 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITHBIC ABJCHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
IICKTPOMAT HHTHAS HH Y KILHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145
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9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONHCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMOACHETBHE TEl https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHPL COXPATEHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CRATITTCCRIE KOTEDaHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRATITTICCRIE BOTHRL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DJIEKTPOMArHuTHOE MOJIE U bubnmnoreka [JOK
3.1 6 2
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3nen 4. CBeToBbIe AAIBJICHUSA
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



https://m.edsoo.ru/7f41a4a6
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4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 bubmmorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paszgea 5. KBanToBble siBJIeHUA
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHHE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
: A 7 1
>3 JICPHPIC pEaitititt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

7 KJIACC
No KounyecTBO 4acoB JIeKTPOHHBbIE HU(POBHIE
n/-n Tema ypoxa Beero Konrpoabubsie  IIpakTuueckue  00pasoBaTejbHbIe
padoThbI padoThI pecypchl
1 busiia — Hayka o NpHpOAC. FAeHiis https://m.eds00.ru/3c9c9366
npuposl. Duzndeckue SBICHUS
5 MexaHuueckue, TeIoBbIe, SEKTPHUUECKUE, https://m.edsoo.ru/dfLf6fb8
MarHuTHbIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 dusnyeckue BeTUIUHBI M UX U3MEPCHUE https://m.edsoo.ru/6185e41e
VYpok-uccnenosanue "M3mepenue
4 TEMIIEpaTypbl IPU TTOMOIIH JKUAKOCTHOT'O 1 https://m.edso0.ru/2312c¢9d7
TEPMOMETPA U JaTYUKa TeMIepaTyphl"”
Kak ¢u3uka u npyrue ecrecTBeHHbIE HAyKH
5 u3y4aroT npupoay. EcrecTBeHHOHaYUHBIH https://m.eds0o.ru/3842f3a4
MeToA no3Hanusd. Onucanue Gpu3nuecKux
SBJICHUH C TIOMOLIbIO MOJIEEH
VYpok-uccnenonanue "lIpoBepka runoTe3sl:
6 ATBROCTS MOETA APHKA, MYIIEHKOTO 1 https://m.edsoo.ru/145e7ble
TOPU30HTANIBHO, TEM OO0JIbIIe, YeM OoJblie
BbICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JTOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE https://m.edsoo.ru/12a57dbb
BEIIIECTBA
8 JIBM>KEHHE YaCTHUIL BEMIECTBA https://m.edsoo.ru/bcdf4162
9 YPOK-HCCIICIOBARME OMEITHI 10 1 https://m.edsoo.ru/dc28d455

HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
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ra3oB»

10 ArperaTHbIe COCTOSTHHS BEIIECTBA https://m.edso0.ru/93dd87d7
B3anMocBs3b MeXy CBOMCTBAMU BELIECTB

1 B Pa3HBIX arperaTHbIX COCTOSHUAX U X https://m.edsoo.ru/bb22e4as
aTOMHOMOJICKYJISIPHBIM CTPOCHHUEM.
Oco0OeHHOCTH arperaTHbIX COCTOSIHUI BOJIBI

12 Mexannyeckoe aBuxeHue. PaBHomepHoe H https://m.edso0.ru/43ceabl9
HEpaBHOMEPHOE JBIKCHUE

13 Ckopoctb. EnunuIsr ckopoctu https://m.edsoo.ru/fdd6¢c394

14 Pacuer myTH U BpeMEHU BHKCHHS https://m.edsoo.ru/f1164e28
WNuepuus. 3aKkoH UHEPLUHU.

15 B3aumopeiicTBue Ten Kak MpUYnMHA https://m.edso0.ru/7b9b482e
MU3MCHEHUS CKOPOCTH JIBHXKCHUS TEJ

16 [TnotHOCTH BemiecTBa. Pacyer maccol u https://m.edsoo.ru/dcd7ale8
o0beMa Tesa 1o ero IIOTHOCTU

17 Ha60paT0pHa},I_ padora «Onpezesere https://m.eds00.ru/766f1f89
TUTOTHOCTH TBEPAOTO TEIay

18 Pemerne faﬂaq ro Tevie "IlioTHocTs https://m.edso0.ru/3f769a5a
BEIIIECTBA

19 Cuula KaK XapaKTepHCTHKA B3aUMOACHCTBHUS httos://m.eds0o.ru/2546928¢
ten. Cuia ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «M3yuenue

20 3aBHCUMOCTH pacTskeHHs (1edopMariim) https://m.edsoo.ru/afbd9bdd
NPY>KUHBI OT TPUIIOKEHHOM CHITBD

21 SBnenue tarorenus. Cuia TSHKECTH https://m.edso0.ru/5f763ae9
CBs13p MEXly CUJION TSAKECTU U Maccoi

22 tena. Bec tena. Pemenue 3agaq mo teme https://m.edsoo.ru/511ca9df

"Cwnna Tsoxecta"
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https://m.edsoo.ru/f1164e28
https://m.edsoo.ru/7b9b482e
https://m.edsoo.ru/4cd7a1e8
https://m.edsoo.ru/766f1f89
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https://m.edsoo.ru/2546928c
https://m.edsoo.ru/afbd9bdd
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https://m.edsoo.ru/511ca9df

Cuna TsKecTH Ha JPYTUX IUIaHeTax.

23 https://m.edsoo.ru/384f287b
dusnyeckre XapaKTePUCTHKH [TaHET

24 W3zmepenue cun. JJunamomeTp https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocth https://m.edsoo.ru/594bb9cd
C

26 JIOATEIIHE ABY G, HANPABICHHBI 1O https://m.edso0.ru/62e1ae35
OJTHOM TIpsIMOiA. PaBHOICHCTBYOIIAS CHIT
P

27 \ CHICHIE 3a/at To TeNe N https://m.edsoo.ru/78755da8

PaBHOAEHCTBYOMIAS CHIT

T .

28 PEHHE COLACHII H TPEHHE HOKOA https://m.edsoo.ru/8481b4bd
TpeHue B pupo/ie ¥ TEXHUKE
Jlaboparopuas padota «3yueHue

29 3aBHCHMOCTH CHJIBI TPEHHSI CKOJIBKCHHS OT https://m.eds0o.ru/99ea5ef7
CHJIBI JIaBJICHHS U XapaKTepa
COTPUKACAIONINXCS TIOBEPXHOCTEH»
P

30 emeHHeu St Ha ?Hpeﬂeﬂeme https://m.edsoo.ru/38b267b8
PaBHOCHCTBYIOIIEH CHITBI
Pemrenue 3amau mo remam: «Bec Tenay,

31 «['paduyeckoe nzo00paxkeHNe CHI», https://m.edsoo.ru/f2fbfbaa
«Cunbl», «PaBHOACHUCTBYIOIIAS CHII»
KonTponbhas pabota no remam:

39 «MexaHuveckoe IBUKEHUEY, «Macca, https://m.edsoo.ru/33fe531c
IUIOTHOCTBY, «Bec Tenay, «['padpuyeckoe
n3o0paxeHue cuin», «CHITbDy

.C 0

33 A https://m.eds00.ru/e56bd875
YBEIIUYCHUS JTaBICHHS

34 JlaBiienue r?3a. 3aBUCHUMOCTD JaBJICHUS httos://m.edsoo.ru/4le7cach
rasa oT o0bEma, TeMIepaTypsbl

35 [epenaua naBieHus TBEPIABIMHU TEIAMH, https://m.edsoo.ru/cfb73461
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KUIKOCTSIMH U razamMu. 3akoH Ilackais

,HaBJ'ICHI/IC B XKXUJKOCTH U Ira3€, BBI3BAHHOC

36 . https://m.eds00.ru/8e8367b5
JCHUCTBUEM CHJIBI TSKECTH

37 Pewrenue 3anau no reme «/laBnenue B https://m.edsoo.ru/3c9f6fad
XKUJKOCTH U rasze. 3akoH [lackams»

38 Coo01marormecs: CoCy/Ibl https://m.edso0.ru/384621b8

39 I'mapaBanuecKuii mpece https://m.edsoo.ru/f6417cad
M ! i i

40 AHOMETPEL IOPIIHEBOM A COCTHEH https://m.edso0.ru/1f58766b
Hacoc
Atmocdepa 3emmu. [Ipuannbl

i1 00

41 CYHICCTBOBATILT BOSAYILIHOM D00 https://m.eds00.ru/9249b692
3emin. 3aBUCUMOCTH aTMOC(hepHOTO
JABJICHUS OT BBICOTHI HAJT yPOBHEM MOPSI

42 Bec Bo3nyxa. ATMocdepHoe naBieHue https://m.edsoo.ru/ccd4dad5
nu .

43 3MEpEHIie ATMOCEPHOTO JaBICs https://m.edsoo.ru/22f14fba
OmnsitT Toppuuennu

a2 3aBUCHUMOCTBH aTMOC(EPHOTO JIABJICHHS OT https://m.eds00.ru/6c48c524
BBICOTHI HaJT YPOBHEM MODSI
b - LA

45 apoMeTp-aHepou. ATMocdepHoe https://m.edsoo.ru/e7a99517
JIaBJICHHUE Ha Pa3IUYHBIX BHICOTAX
P "A

46 cHenie f a1 10 Teme "ATMOchepHoe https://m.edso0.ru/c12835a8
JIaBJICHUE
JlelicTBue ®UJIKOCTH U Ta3a HA

47 MOTPYXEHHOE B HUX TEJ0. ApXUMeI0Ba https://m.edsoo.ru/ac71c7fa
cuiia
Jlaboparopnas pabota «OnpeneneHue

48 BBITAJIKABAIOIICH CUIIBI, ICHCTBYIONICH Ha https://m.edso0.ru/3749d5cc

TEJI0, IIOTPYKECHHOC B )KUJKOCTH»
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Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca Tella B

49 - . 1 https://m.edsoo.ru/3c11398c
BOZIE OT 00bEMA MOTPYKEHHOM B KUAKOCTD
4acTu Tena»

50 [1naBanue Ten https://m.edsoo.ru/celf25ac
JlabGopaTopHas paborta "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYHUPOBAaHHUE JOAKH U 1 https://m.edsoo.ru/ce4a8f8a
onpeereHue e€ rpy30mnoabLEMHOCTH"
Pemenue 3anay no temam: «llnaBanue

52 cynoB. Bo3ayxormiaBanuey, «J/laBneHue https://m.eds00.ru/3373694e
TBEPABIX T, )KUAKOCTEH U Ta30B»

53 Mexanundeckas pabora https://m.edsoo.ru/8a8cac47

54 MomnHocTs. EAUHALEI MOIITHOCTH https://m.eds00.ru/4395592¢

55 ¥p OK_HCCHeflOBaHHe ”P?CqéT MOHIHOCTHZ, 1 https://m.edsoo.ru/8e9f821a
pa3BUBaeMOM P NOIBEME 1O JIECTHULIE

56 IIpocteie Mexanu3mel. Peryar. PaBHOBecue https://m.eds0o.ru/1283aa34
CHWJI Ha phluare
KonTponbHas pabota o Teme «JlaBnenue

57 TBEPABIX TN, KUAKOCTEH U Ta30By» / https://m.edso0.ru/3¢391d99
Bcepoccuiickas mpoBepouHas pabota
PesepBHbIit ypok. Pabora ¢ TekcTamu 1o

58 TeMe «/[aBneHue TBé?I[BIX TeJ, JKUJAKOCTEH https://m.eds00.ru/76988618
1 Ta3oB» / Beepoccuiickas mpoBepoyHas
pabora
Prryaru B TexHuKe, OBITY U IPUPO/IE.

59 Jlaboparopnas padota «VccienoBanue 0.5 https://m.edsoo.ru/85ed83cc
YCIIOBUM PAaBHOBECHSI pblUara

60 Pemenue 3anay mo teme «Y CIIOBUSA https://m.edsoo.ru/6d1cdc72
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PaBHOBCCHUS pblyara»

Koaddumnuent nonesnoro necTpust

61 Mmexanu3Ma. Jlaboparophast padbota 1 0.5 https://m.edsoo.ru/8a91d11d
«M3mepenue KIIJI HaKIIOHHOM IIIOCKOCTHY
P "Pab

62 CLLICHHE Sa/lad 1o Teve "Habotd, 1 https://m.edsoo.ru/ab3c7eaf
motnHocTh, KITI"

63 Mexannyeckas sHeprus. Kunernueckas u 1 httos://m.edsoo.ru/2delcc24
MOTEHIMAIbHAs SHEPT U

64 3aKOH COXpaHCHUS MEXaHHUCCKOW dHEPTHU 1 https://m.edsoo.ru/92e9efac
YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAIBbHOE ONPEACIICHHUE

65 HU3MCHEHUS] KHHETUIECKOH U 1 1 https://m.edsoo.ru/fbb989ba
MOTEHIMATbHON SHEPTUU MPU CKaThIBAHUHU
Teja 10 HAKJIOHHOM MIOCKOCTH"
K P

66 OHTpoOIbHAs paboTa mo TeMe «Padora u 1 https://m.edsoo.ru/1add3478
MOIIHOCTb. DHEPIHsI»
P i . Pab

67 egep,l?HHH Ypor. Fabota ¢ TeKCTfMH Ho 1 https://m.edsoo.ru/355411fe
TeMe "MexaHnueckoe IBHKEHNE
P i .P

68 e3epBHblif ypoK. PaGora ¢ Tekctanit 1o 1 https://m.edsoo.ru/281b265e
teme "Pabora. MoutHocTs. DHeprus"”

OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME
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8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema YpoOKa Ko]—[Tpo,n[,]-[],[e HpaKTuquKne oﬁpasoBaTe.ﬂbnme
n/n Bceero U3YYCHUSA
padoTbI padoThbI pecypcbl

OcHOBHBIE TIOJIOKEHUS

1 MOICKYIAPHOTIIHETHACCIOM 1 https://m.eds00.ru/4b6b1523
TEOPUU U KX OIIBITHBIC
MIOITBEPIKICHUS

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

3 ra3000pa3HOro COCTOSHUI 1 https://m.edso0.ru/7236¢9f9
BeIleCcTBa
OO®bsicHeHHE CBOICTB TBEPOTO,
JKUJIKOTO U Ta3000pa3HOT0

4 COCTOSIHUH BEIECTBAa HA OCHOBE 1 https://m.eds00.ru/94849842
MOJI0KEHUN MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu

5 Kpucramiiecknue i avopdisie 1 https://m.eds00.ru/5d25b3dd
Tena

6 CMAtHBaHie i KAMHTPHOCTE. 1 https://m.edsoo.ru/8bb5494b
[ToBepxHOCTHOE HATSKEHUE

7 TemmoBoe pacuIMpeHue U CKATHE 1 https://m.edsoo.ru/42dc6eaf
Temmnepatypa. CBsi3b TEeMIIEpaTyphl

8 CO CKOPOCTBIO TETIOBOTO 1 https://m.edsoo.ru/767b611b
JIBUKEHUS YaCTHI]

9 Buyrpents oneprus. Criocobst 1 https://m.edsoo.ru/7al61b6d

U3MECHEHUS BHYTPEHHEU DHEPrUu
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10

Bunae! rerionepenaun

https://m.edsoo.ru/e5c7ce2c

11

Ypok-koHpepeHus
"IIpakTHYECKOE UCTIOIb30BAHUE
TETUIOBBIX CBOMCTB BEIIECTB U
MaTepHalioB B LEIAX
sHeprocOepexeHus"

https://m.edso0.ru/47298c48

12

13

KonndecTBO TEIOTHI. Y aennHas
TCIINIOEMKOCTD

YPaBHeHI/Ie TEIJI0BOro OanaHca.
TemnooOMeH U TEIJIOBOE
PaBHOBECCHUC

https://m.edsoo.ru/eb498cle

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

14

JlaGopaTtopHnast pabota
"UccnenoBaHue IBIEHUS
Ter1000MeHa P CMEIIMBAHUH
XOJIOOHOU U ropsyei BoAbI"

https://m.edsoo.ru/b1634a45

15

Pacuer konuuecTBa TEIJIOTHI,
HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeNa U BBIIETSEMOTO UM TMIPH
OXJIAKICHUH

https://m.edsoo.ru/fd21c3d1

16

JlaGopaTtopHnast pabota
"Omnpenenenue yaeabHOU
TEIJIOEMKOCTH BenrecTna"

https://m.edsoo.ru/aabf9721

17

18

SHCpF WS TOILUIMBA. Y AeJbHas
TCIJIOTA CrOpaHusa

IImaBnenue u OTBCPACBAHUC
KpUCTATNINYCCKUX TCJI. Vneanaﬁ
TCIJIOTA IJIaBJICHUA

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

https://m.edsoo.ru/5c93abab

19

JlaGopaTtopHnas pabota

https://m.edso0.ru/9cb89b68
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"Omnpeznenenue yaeabHOU TETIOThI
IUIaBJICHUA JIbaa"

20

21

22

23

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenue

Kunenune. Y nennHas Temiora
apooOpa3oBaHus U KOHICHCAIIUH.
3aBUCHUMOCTh TEMIIEpaTyphbI
KHIICHUS OT aTMOC(EPHOTO
JIaBJICHUS

BrnaxnocTs Bo3ayXa.
JlaGopaTopHnas pabota
"OnpeneneHue 0OTHOCUTEILHON
BJIQYKHOCTH BO3yxa"

Pemienune 3ama4d Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3yXa

https://m.edso0.ru/943361ac

https://m.edsoo.ru/e4c6ce3f

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

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

24

[IpuHIMIBL pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBurarenb BHYTPEHHETO CrOpaHUs

https://m.edsoo.ru/al4fldbc

25

26

27

KII/I TerutoBOro aBuraTessi.
TertoBble IBUTATENIN U 3aIIATA
OKpYKarolleil cpeabl

3aKOH COXpaHEHUs U IPEBPAILICHUS
SHEPTUU B TEIUIOBBIX MpoIleccax

IToaroroBka Kk KOHTPOJIBHOU
pabote no Teme "TemnoBsie
saBieHUs. VI3MeHeHne arperaTHbix
COCTOSIHMM BemiecTna"

https://m.edsoo.ru/clc67641

https://m.edso00.ru/89535ae3

https://m.edsoo.ru/dfea4d3fc

28

KoHnTtponbHas pabota 1o teme

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



https://m.edsoo.ru/943361ac
https://m.edsoo.ru/e4c6ce3f
https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/a14f1dbc
https://m.edsoo.ru/c1c67641
https://m.edsoo.ru/89535ae3
https://m.edsoo.ru/dfea43fc
https://m.edsoo.ru/64eb961f

"TennoBrle aBiIeHNuA. M3Menenue
arperaTHbIX COCTOSIHMI BelecTna'

29

30

31

OnekTpuzanus tei. JIBa pona
IIEKTPUIECKUX 3aPsIOB

Ypok-uccienoBanue
"DnexTpu3zanus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"

B3aumopelicTBue 3apsHKeHHBIX TeJ.
3axoH Kynona

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

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

https://m.edso0.ru/9753c836

32

DIIEKTPUUYECKOE TTOJIE.
HanpsiskeHHOCTB 2IEKTPUYECKOTO
nosist. [IpuHImn cynepnosunuu
INEKTPUUYECKUX MOJIEH

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

33

34

35

Hocurenn snexTpuyeckux 3apsioB.
OnemeHTapHbIN 3apsan. CTpoeHue
aToma

[TpoBOIHUKY U JUITEKTPUKH.
3aKOH COXpaHEHUs IEKTPUIECKOTO
3apsaa

Pemienue 3a1a4 Ha MpUMeHEHUE
CBOWCTB 3JICKTPUYECKUX 3apsI0B

https://m.edsoo.ru/d5afc8eb

https://m.edsoo.ru/f2d4al34

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

36

DIIEKTPUYECKUI TOK, YCIOBHS €T0
cymiectBoBanus. Mctounnku
IEKTPUYECKOT0 TOKA

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

37

38

JleficTBHS 2EKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiicteue
ANEKTPUUECKOTO TOJIs Ha
MIPOBOJIHUKY U TUAJIEKTPUKH"

https://m.edsoo.ru/aele7251

https://m.edsoo.ru/1b724c3e
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39

DJIIEKTPUUYECKHI TOK B METaJLJIaX,
KUAKOCTAX U razax

https://m.edso0.ru/23935322

40

41

42

DneKTpuyecKas enb 1 eé
COCTaBHBIC YaCTH

Cwita Toka. JlabopaTopHas pabora
"NU3Mepenue u peryjaupoBaHue
CUJIbI TOKA"

DNEeKTpUUECKOe HAMpsKEHHE.
Bonbsr™erp. JTaboparopHas pabora
"N3mepenue u peryaupoBaHue
HanpspKeHus"

0.5

0.5

https://m.edsoo.ru/e19acc53

https://m.edsoo.ru/d67176b6

https://m.edso0.ru/6a219ef8

43

ConpoTuBieHHE IPOBOJHHKA.
VY 1enpHO€E CONPOTUBIICHUE
BELIECTBA

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

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUECKOTO
COIIPOTHUBIICHUS IIPOBOJHUKA OT €0
JUIAHBI, TUTOIIA/IA TIOTIEPEYHOTO
ceueHus U matepuana”

https://m.edso0.ru/8852b3cf

45

3aBUCUMOCTE CHJIIBI TOKA OT
HanpspkeHus. 3akoH Oma s
ydacTKa Ienu

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

46

JlaGopartopHas paboTa
"NccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa, UJIYILIET0 Yepe3 Ppe3ucTop, oT
COTIPOTUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3uctope”

https://m.edsoo.ru/8fbc7cha

47

IlocnenoBarennrHOE U

https://m.edsoo.ru/73f4d541
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napaujiCJibHOC COCANHCHUA
IMPOBOIHHUKOB

48

JlaboparopHas pabota "IIpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSKECHUN
IIPU [10CJIEOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

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

49

50

51

JlaGopaTtopHnas padora "IIpoBepka
MIpaBUJIA JJIsL CHITBI TOKA TIPH
napajieIbHOM COCIMHEHUT
pe3uctopos"

Pemenue 3amgau Ha IMIPUMCHCHHEC
3akoHa OMa JJIA pa3IndHoro
COCINHCHUA ITPOBOAHHUKOB

PaGora u MOIIHOCTD

3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

https://m.edso0.ru/6h9fd546

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

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

52

JlaGopaTtopHnast pabota
"OnpexneneHue paboThl U
MOIITHOCTH 3JIEKTPHUECKOro ToKa"

https://m.edsoo.ru/dd1d4d66

53

DJIEKTPUYECKHUE LEMH U
NOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/f4fle71a

54

55

ITocTOSIHHBIE MATHUTEL, KX
B3aNMOJICHCTBHE
Ypok-uccnenosanue "M3ydenne
OJIEH MOCTOSIHHBIX MarHUTOB"

https://m.edso0.ru/6e766¢c29

https://m.edsoo.ru/3ab2bd56

56

MaruutHoe mojie. MarHuTHOE I10J1€

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



https://m.edsoo.ru/9fec21e2
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3eMIId U €ro 3HaUEHHUE IS JKA3HU
Ha 3emie

S7

[ToaroroBka Kk KOHTPOJIBHOMN
pabote no Teme "IIeKTpUUECcKue
3apsiibl. 3apsKEHHBIC Tella U UX
B3aumojiericTBus. [locTostHHBIN
AJIEKTPUYECKUM TOK"

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

58

KonTtponpsHast pabora o Teme
"DIeKTpUUECKHE 3apsiIbl.
3apspKeHHBIE Tea U UX
B3aumojiercTBus. [locTostHHBIN
AJIEKTPUICCKUN TOK" /
Bcepoccuiickas mpoBepouHas
pabota

https://m.edsoo.ru/18b3acsf

59

PesepsHblit ypok. Pabora ¢
TekctaMu 1o TeMe "TlocTosHHBIH
JNEeKTpUUECcKuil TOK" /
Bcepocculickas npoBepoyHas
pabota

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

60

OmnsiT OpcTena. MaruuTtHoe mose
AJIEKTPUYECKOr0 TOKa MaruutHoe
10JIE€ KaTyIIKH C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IprMeHeHre JIeKTPOMAarHuToB B
texuuke. Jlaboparopnas pabora
"N3yueHne neicTBAS MATHUTHOTO
I0JISI HA IPOBOJHMK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DIIEeKTPOABUTATEIb IOCTOSTHHOTO
Toka. Ucmonp3oBanue
AJICKTPOIBUTATENIEH B TEXHUYECKUX

https://m.edso0.ru/9c99a4bh7



https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/18b3ac5f
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https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/9c99a4b7

YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyrpoBaHue 1 U3y4yeHUE
paboTHI dNIeKTpoABUTATENIS "

63

Onbitel @apazes. 3akoH
AJNIEKTPOMATrHUTHON UHIYKIUH.
[IpaBuino Jlenna

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

64

Dnektporereparop. CrocoOs
MIOJIYYEHUS IEKTPUIECKON
SHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEepruu

https://m.edsoo.ru/d926dc7f

65

66

67

68

IToaroroBka Kk KOHTPOJIBHOU
paboTte no Teme "DIeKTpuuecKue u
MarHuTHbIE SIBJIEHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKNE U MATHUTHbIE
SBJICHUS"

PesepBHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TennoBrle
sBiIeHus"”

PesepsHslit ypok. Pabora ¢

TEKCTaMH 110 TeMe "MarauTHeie
siBiIeHus"

https://m.edso0.ru/e35e6336

https://m.edsoo.ru/fc544d96

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

https://m.edsoo.ru/46a7afab

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

145



https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f
https://m.edsoo.ru/e35e6336
https://m.edsoo.ru/fc544d96
https://m.edsoo.ru/7d3485e1
https://m.edsoo.ru/46a7afa5

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YYCHUSA
padoTbI padoThbI pecypcbl

M .

1 CXAHIHCCKOT ABHACHHC 1 https://m.edsoo.ru/54c98fca
MarepuanpHasi TOUKa
Cucrema orcyera.

2 OTHOCHUTEIFHOCTh MEXAHUYECKOIO 1 https://m.edsoo.ru/5¢869dc5
IBIDKEHUS
P .

3 ABHOMEPHOE TPAMOIHHEHHOC 1 https://m.edsoo.ru/bc342e86
JBUKECHUE
HepasHoMepHOE NpsMOIUHENHOE

4 nBkeHue. CpeHsas ¥ MIHOBEHHAsI 1 https://m.edso0.ru/9d51e741
CKOPOCTH
I o

5 PAMOJIHHCHHOT PABHOYCKOPEHHOC 1 https://m.edsoo.ru/cbb4116b
JIBUKEHUE. Y CKOpEHUE
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JBH)KECHUSI. 1 https://m.edsoo.ru/2c456185
I'padux ckopocTH
JlabopaTopHas pabota
"O

7 MIPSACIICHHE YCKOPEHI Tena fipu 1 1 https://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM JIBH>KCHUH T10
HaAKJIOHHOM MI0CKOCTH"
CB00O .0

8 BODOAHOE HANCHHIE TEIL. LTIBITRT 1 https://m.edso00.ru/163cf472
T'amunes
P

9 ABHOMEPHOE ABIDRCHHE TO 1 https://m.edsoo.ru/7a978b7a

okpyxHocTH. [lepuon u yacrora



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
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oOpamienus. JIuneiinas u yriosas

CKOpPOCTH

10 LleHTpOCTpEMUTENBHOE YCKOPEHUE https://m.edsoo.ru/21f74al13
I1 i H .B

11 CPEGI SAKOH HII0TOHA, BekTop https://m.edso0.ru/8776289d
CHJIBI
Bropoii 3akoH HeroToHa.

12 . https://m.eds00.ru/6b639d94
PaBHOpelicTBYIOIIAs cHita
T i H .

13 PETHI SAROM HpIoToHa https://m.eds00.ru/6155617e
Cyneprio3unus cui
P

14 CILICHIE SAAIdT Ha HPHVCHEIHE https://m.edso0.ru/52e8393d
3akoHOB HploToHa

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

16 Petmerrte saga 110 Teme «Liia https://m.edso0.ru/3bf34e6c
YIIPYTOCTHY
JlabopartopHnast pabota

17 «OmnpeneneHne KeCTKOCTH https://m.edsoo.ru/aa6e6bc3
TIPYKUHBDY

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

19 Pemmerie saga 10 Teme «Ciia https://m.eds00.ru/97c5c938
TPEHUS
JlaboparopHnast pabota

20 "Onpexnenenne kodpPuumeHTa https://m.edsoo0.ru/78ff698c
TPEHUs CKOJIbKEHUs"
Pemrenue 3amay mo reme "3aKOHBI

21 Heiotona. Cuna ynpyroctu. Cuia https://m.eds00.ru/885c63el
TpeHus"

99 Cuna TsDKeCTH ¥ 3aKOH BCEMUPHOTO https://m.edsoo.ru/cAcba3cd

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO



https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
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najacHus

23

24

25

Ypok-koHpepenius "JIBuxeHue Te
BOKPYT I'PaBUTALMOHHOTO IIEHTPA
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo treme "Cuia
TSYKECTH U 3aKOH BCEMUPHOTO
TSroTeHus"

HepBaﬂ KOCMHUYCCKasA CKOPOCTh.
HesecomocTts u MEeperpy3Kn

https://m.edso0.ru/6a48e5c3

https://m.edso0.ru/8h4d9f83

https://m.edsoo.ru/5f38dbab5

26

PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmenT cuisl. LienTp TsoxecTu

https://m.edsoo.ru/a351cela

27

PaBHOBeCHE MaTepUAIBHOW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIIEHHOW OChIO BPAILICHHUS.
MowmenT cuibl. LlenTp TsoxecTn

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

28

29

30

Pemrenue 3agad mo reme "MoOMEHT
cuisl. LlenTp TskecTH"

[ToaroroBka Kk KOHTPOIBHOU paboTe
o TeMe "MexaHnuecKoe IBIKEHUE.
BzaumoneiictBue Ten"

KonTponbHas pabota mo Teme
"MexaHUYeCKOE IBUKEHIE.
Bs3aumogeiictue Ten"

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

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

https://m.edsoo.ru/fc25194b

31

Nmnynbe Tena. UMynbe cubl.

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



https://m.edsoo.ru/6a48e5c3
https://m.edsoo.ru/8b4d9f83
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3aKOH COXpaHEHMs UMITYJIbCA.

VYnpyroe u Heynpyroe
B3alMOJIECICTBUE

Permrennie 3agau mo reme "3akou

32 " https://m.edsoo.ru/c3cceebl
COXpaHeHI/IH I/IMHYJIBCB.
Vpok- "P

33 POK-KOH{epeHLULS eaKTHBHO"e https://m.edsoo.ru/8b5e27f1
JBIKEHHE B IIPUPOJIE U TEXHHUKE

34 Mexanunueckast paboTa U MOIIHOCTb https://m.edso0.ru/848ba637
P

35 a60Ta CUITHI THDKECTH, CHIEI https://m.edsoo.ru/d7a7c555
YIPYTOCTH U CUJIbI TPEHHUS
JlaGoparopHnas pabota
«Omnpenenenne pabOTHI CHUIIBI

36 TPEHUsI IPU paBHOMEPHOM https://m.eds00.ru/667c837e
JOBUXXCHHUH TEJIa 110 FOpH3OHTaJ’IBHOI>i
MTOBEPXHOCTHY

37 CBA3D SHEpTHH 1 PadOTHI. https://m.eds00.ru/84817179
[ToreHnuansHas SHEPTUs
K T

38 HHemquKaf JHEPIITL. 1 eopeMa o https://m.edsoo.ru/24d61ab5
KHHCTUYCCKOU BHGPFI/II/I
3

39 AKOM COXPANCHH SHEPTI b https://m.eds00.ru/2466129
MCXAHUKEC
JI 4!

40 abopatopwas pabora «Msyuere https://m.edso0.ru/48838ca3
3aKOHA COXPAHEHUS SHEPTHI
Koieo

41 ONICDATEIILHOC ABIDKCHIE 1 €ro https://m.edso0.ru/7b9859af
XapaKTepI/ICTI/IKI/I
3aryxaromue KoieOaHusl.

42 BoIHyk1eHHBIC KOJICOAHHS. https://m.edsoo.ru/ad17f942

Pe3onanc



https://m.edsoo.ru/c3cceeb1
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43

MareMaTH4ecKuil U Npy>KUHHBIA
MasiTHUKH

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

44

45

46

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojaebaHui 0T KECTKOCTH
IIPY>XKUHBL X MACCHI ITPy3a»

[IpeBpateHre sHEPTUN IPU
MEXaHUYECKUX KOJICOaHHIX
JlaGoparopHnas pabota

«OHpeI[CJ'IeHI/IC 4aCTOThI U IICpHUOaa
KonebaHnui MMPpYXXUHHOI'O MasdTHUKa»

https://m.edsoo.ru/b1c7271b

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

https://m.edsoo.ru/bald1d48

47

Jlaboparopuas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHni
rpy3a, NOJBEIICHHOTO K HUTH, OT
MAacchbl Ipy3a»

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

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCcKHuX BOJIH. [IpogosibHbIE
Y MOTIEPEYHBIE BOJHBI

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

49

50

VYpoxk-koHpepeHuus
"MexaHnuyecKue BOJIHbI B TBEPAOM
tene. CelicMuyeckue BOJHBI"

3Byk. Pacnipoctpanenue n
OTpa)kKEHUE 3BYyKa

https://m.edsoo.ru/ebd8d7b6

https://m.edso00.ru/8a594969

51

Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

https://m.edsoo.ru/2b95f238

52

I'pomMKoOCTb 3ByKa U BHICOTA TOHA.
AKYCTUYECKUI PE30HAHC

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

53

Ypok-koHpepeHus "YIbTpa3ByK u

https://m.edsoo.ru/ffc5cbba
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nHOPa3BYK B IPUPOE U TEXHHUKE"

54

55

56

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "3aKOHBI COXPaHEHMUS.
Mexannueckue KoneOaHus u
BOJIHBI"

KontponbHas paboTa mo teme
"3aKOHBI COXpaHEHUSI.
MexaHn4eckue KojaeOaHus u
BOJIHEI"

9HeKTp0MaFHI/ITHOG I10JIC.
9J'IeKTp0MaFHI/ITHHC BOJIHBI

https://m.edsoo.ru/b347159¢

https://m.edso0.ru/e9924b5e

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

57

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

58

59

60

Ypok-koupepenmus "kana
AIEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHMe IIEKTPOMATHUTHBIX
BOJIH JJIs1 COTOBOM cBS3H"

Ypok-uccnenosanue "M3yuenne
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOMIIBHOTO TenedoHa"
Pemienue 3a1a4 Ha onpe/eneHue
YaCTOTHI U JJTMHBI
3JIEKTPOMArHUTHON BOJIHBI

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

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

https://m.edsoo.ru/ebe362a6

61

DneKTpoMarHuTHas Ipupojaa CBETa.
CxopocTtsb cBeta. BonHoBbIe
CBOKCTBA CBETA

https://m.edsoo.ru/ech99257

62

Uctounuku cBeta. [IpsmonuHeitHoe
pacrnpocTpaHeHue cBeTa. 3aTMEHUS
ComHua u JIyHsl

https://m.edsoo.ru/f3de5613



https://m.edsoo.ru/b347159e
https://m.edsoo.ru/e9924b5e
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63

3aKOH OTpa)KeHUs CBETa. 3epKaja.
Pemenue 3a1a4 Ha mpUMEHEHHE
3aKOHA OTPaKEHUS CBETA

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

64

65

66

67

68

[Ipenominenue cera. 3aKoH
MIPEJIOMIICHUS CBETa

[TonHOE BHYTpEHHEE OTpaKeHUE
cBera. lMcnonb30BaHue MOJIHOTO
BHYTPEHHEI0 OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX

JlaGoparopHnas pabota
"UccnenoBanue 3aBUCUMOCTH YIJIa
MIPEIOMIICHHUSI CBETOBOTO JTy4a OT
yTIJla IaJieHusl Ha TPaHUIle "BO3IyX-

crexiao™"

VYpoxk-koHpepeHuus
"Mcnonp30BaHKuE MMOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS
CBS3B"

JIma3el. OnTHYecKas Cuia JIMH3bI

https://m.edsoo.ru/3c5ff9f5

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

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

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

https://m.edsoo.ru/c6451cf4

69

[Toctpoenue n3obpaxeHuii B
JMH3aX

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

70

JlaGopatopHnas pabora
"Onpenenenue GOKyCHOTO
PacCTOSIHUS U ONTHYECKOW CHITBI
cobuparomed TUH3H"

https://m.edsoo.ru/911a47ch

71

Ypoxk-koHpepenuus "OnTruueckue
JIMH30BbIe TPUOOPHI"

https://m.edsoo0.ru/5bh79227a
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72

I'na3 kak onrtuyeckas cucTemMa.
3penue

https://m.edsoo.ru/d7aa88af

73

74

75

76

Ypok-koHpepenrus "egexTo
3penus. Kak coxpanurts 3peHue"
Paznosxenue 6enoro cBera B CIEKTP.
Omnsitel HetoToHa. CriokeHue
CIEKTpaJIbHBIX IIBETOB. Jlucnepcus
CBeTa

Jlaboparopnas padota "OnbIThI 11O
Pa3yoKEeHUIo OEJI0ro CBETa B CIEKTP
U BOCIPUATHIO 1IBETA IIPEAMETOB
IpU UX HaOJIIOIEHUH yepes
1IBETOBbIE (QUITBTPHI"
VYpok-nipaktukym "BonHoBbIE
CBOMCTBA CBeTA: TUCTIEPCHS,
uHTephepeHys u audpaxus"

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

https://m.edsoo.ru/6eb8bh874

https://m.edso0.ru/b4867994

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

77

OmeiTel Pe3epdopaa u ruianerapuas
MOJIEJIb aTOMa

https://m.edsoo.ru/c36effb5

78

79

80

[Toctynatel bopa. Monens aroma
bopa

Hcnyckanne u norioneHue cBera
aromoM. KBanTel. JInHeiiuaTeie
CHEKTPhI

VYpoxk-npaktuky™m "Habmonenue
CIIEKTPOB UCITyCKaHUs"

https://m.edsoo.ru/d5e656ba

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

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

81

PannoakTHBHOCTE U €€ BUOLI

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

82

CrtpoeHue aTOMHOTO sizipa.
Hyxnonnas monens

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



https://m.edsoo.ru/d7aa88af
https://m.edsoo.ru/4dc7b213
https://m.edsoo.ru/6eb8b874
https://m.edsoo.ru/b4867994
https://m.edsoo.ru/1b4e5e94
https://m.edsoo.ru/c36effb5
https://m.edsoo.ru/d5e656ba
https://m.edsoo.ru/9fb5689b
https://m.edsoo.ru/83b9a577
https://m.edsoo.ru/8e724769
https://m.edsoo.ru/2d85bef3

83

PanuoakTuBHBIC TpEBpaICHUSI.
M3oTonsl

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

84

85

Pemrenue 3agad mo reme:
"PanuoakTuBHBIE NpeBpaleHus"

[Tepuona monypacnana

https://m.edsoo.ru/f241bbdc
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MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yjabrara

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

11

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

14

1.5

pas3indaTrb SABJICHUA M0 ONMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘IGCKOC SABJICHHUC

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIAThH

CYIIIECTBEHHbIE CBOICTBA (MIpU3HAKH) (PU3UUECKUX SBICHUN

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (uU3MUEcKUe sBJIECHUS,
UCHONB3Ys (U3MYECKHE BEIUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003Ha4YeHHs U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3bIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

(bI/ISI/I‘leCKI/IX BCINYHH

XapaKTCPU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W TIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW 3alluCblBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh INPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYeckux IIaroB ¢ omopo Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX ABICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1aud B 1 — 2 nelcTBUSI, UCTIONB3YSl 3aKOHBI U

dbopMyIibl, cBs3bIBaIONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a




1.8

1.9

YCJIOBHSL 3aJayd  3alUChIBaTh KPATKOE YCIOBHE, IMOACTABIAThH
buznyeckue BeIMYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTD
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJTYYCHHON (GU3NYECKON BETUUUHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
poBepsieMoe  MpEANnoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIYyYEHHBIM peE3ysbTaT, HaXOAUTb OLIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I10 €TI0 PE3YyJIbTaTaM

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WU
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TPSIMbIE M3MEPEHUS C HCIOJIb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aMUCHIBATH MOKa3aHUsA NPUOOPOB C YyUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

OPOBOJUTH  MCCJIEJOBAHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPyro C HCIOJNb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YE€OHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBINIOJIHATH U3MEPEHMUS, CIEAYS MPEIII0KEHHOMY IIJIaHy,
(buKCUpOBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PH3MUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€TIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPEeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE MCKOMOU

BCJIMYNHBI

1.13

1.14

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

VKa3plBaTh MPHUHIMIBI  JACHCTBUS TPUOOPOB U TEXHHUECKUX
YCTPOMCTB, XapaKTepU30BaTh MPHUHLMIBI JEUCTBUS HM3YUYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHMCAaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX  (U3MYECKUX SBJICHUN U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOAUTH TNPHUMEPHl (HAXOAUTh HMH(POPMALUIO O TMpUMepax)




1.16

1.17

1.18

MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHUSI 3/I0POBbS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B cetu MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHBbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBOW HIIU

MOJKET OBITh HGHOCTOBepHOﬁ

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYryro

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UUECKOTO
COJIep’KaHus, B TOM YHCIe MyOJUYHO JIeNaTh KPaTKue COOOIIEHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX WCCIEIOBAHUM, TPU HTOM
IrPaMOTHO HCIOJIb30BaTh W3Y4YEHHBIM MOHSATUHHBIN amnmapaTr Kypca

(GU3HKH, COMPOBOKIATH BHICTYIIJIEHUE NPE3eHTaluel

1.19

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacisiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjla4yaMU,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbLI, BBbICTPAMBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIBb30BaTh ITOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC




1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpe, B TOM 4Hclie (pU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SIBICHUN

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (pU3MUECKUE SBJIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIWYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (1)I/I3I/I‘ICCKI/IG SIBJICHUS W IIPOLECCCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMucCblBaTb €ro MaTrcMaTHu4diCCKOC

BBIPAKECHHE

1.6

O0O0BSACHATH (hU3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISBJISITH IPUUUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 M3y4EeHHBIX CBOWCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacyéTHble 3alaud B 2 — 3 NEHCTBUSI, UCIIONb3YSl 3aKOHBI U
(dhopMyIIBI, CBS3BIBAIONINE (DU3NYECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4yl 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JMaHHBIX Ui pelIeHHs 3aJadyd, BbIOMpaTh 3aKOHBI M (HOPMYIIBI,
HEOOXOMUMBIC Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€éThl M CPAaBHUBATH
MOJIydeHHOE 3HadeHHe (U3MYECKOW BEIMYUHBI C W3BECTHBIMH

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO pCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX METOOOB, UCITOJIB3YA ONMMCAHUEC UCCIICAOBAaHNA, BEIACIATH
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsSAAKa

MIPOBEICHUS UCCIICIOBAHMUS, JIeTaTh BHIBOJIBI

1.9

IPOBOANUTH OMNBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble
IPEANIONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  INPEUIOKCHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOJIBI




1.10

BBITIOJIHSATH TPSIMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpPOB U AATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJIB30BAHUEM IMPSMBIX HW3MEpPEHUI:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEeHUs, CcleAys MpeajoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHUAC TAONMUIl M TPagUKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBaHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3UYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

1.14

1.15

1.16

1.17

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

71ab0paTOPHBIM 000PYIOBaHHEM

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBJICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTHIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIBHBIC
npuOOphI IO CXeMaM M CXEMaTUYHBIM PUCYHKAM, COCTABIISTH CXEMBI
JNIEKTPUYECKUX LENeld C IOCIEAOBATEIBHBIM W IapallIeIbHBIM
COEIVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003HAa4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

IOPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(OpMAIMIO O MpHUMEpax)
MPAKTUYECKOT0 UCIIOIBb30BAHUS (PU3UYECKUX 3HAHUHN B TTOBCETHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3MUECKOTO COAEPKAaHUS B CETH
NHTepHeT, HAa OCHOBE HMMEIONIUMXCS 3HAHUW W TYTEM CpaBHEHUSA
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(l)OpMaLII/IIO, KOTOpasa

SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJIEpIKaHUs, CIPaBOYHBIC




Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHus WHGOPMAIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMANMIO M3 HECKOJbKMX HCTOYHHUKOB (PU3UUECKOTO
COJICp)KaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISATh PE3yIbTAThI
MPOCKTHOM WJIM HCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUHHBIM ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENENATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ] B JEATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIA  T'OTOBHOCTh

pazpemiath KOHQIUKTHI

9 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

pa3jinydaTtb SABJICHUA M0 ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)1/131/1'—1601(06 SIBJICHUC

13

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KarollleM MHUpEe, B TOM 4Hclie (pU3NYECKUE SBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyILIECTBEHHbIE CBOMCTBA (MIpU3HAKU) GUZUUYECKUX SIBIICHUI

14

ONKCHIBATh HW3YyYEHHBIC CBOWCTBA Tell W (pU3MUECKUE SBICHUS,
UCTONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TMPABUIBHO
TPAaKTOBaTh  (DU3MYECKHH  CMBICT  HCIOJB3yeMBIX  BEJIMYHUH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTHMH

BEIMYMHAMHU, CTPOUTH TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH




(GU3HYECKUX BEIMYNH

1.5

1.6

1.7

1.8

XapaKkTepu30BaTh CBOWCTBA Tell, (PU3MUECKHE SIBICHUS W TPOIIECCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIMPOBKY 3aKOHA W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

OOBSICHATH (PU3HYECKHE MTPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJIATh [IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEecKHX WIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

pemiate pacuéTHbele 3aJauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHUM), UCIONB3Ys 3aKOHbI H  (OPMYJIbI, CBSI3BIBAIOIINE
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelieHus, MPOBOIAUTH pPAacUYEThl M OLIEHUBATh PEATUCTUYHOCTH

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

pacrio3sHaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEA0BAHUS, BBIACIAThH
IIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEIECHNUS UCCIICNOBAHUA, [ENIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

1.9

1.10

MPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
(U3MUeCKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro
pe3yabTaThl, GOPMYIUPOBATH BBIBOABI

IPOBOJUTh MPH HEOOXOJMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
onpezenss CpeAHee 3HaueHUEe H3MepseMoil BenuuuHbl ((pokycHoe
paccTosiHue coOuparoliel JIMH3bI), 00OCHOBBIBATH BHIOOpP crocoda

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

MPOBOJIUTH HCCJICIOBAHME 3aBUCUMOCTEH (U3MUYECKUX BEIWYUH C
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHHUE,
CaMOCTOSITEIbHO COOWMpaTh YCTAaHOBKY, (UKCHUPOBATh PE3YIbTaThI
MOJTyYEHHOW 3aBHCHUMOCTH (DU3MUYECKUX BEIUYMH B BHJAC TaOIHIH

rpaduKoB, nenaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS




1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3NYECKHX  BEJIHYMH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MpPEeNIOKEHHOW HWHCTPYKIHUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE

pPe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEIO, TOYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHeTapHass MOJEIb aToMa, HYKJIOHHAas

MOZCJIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh NIPUHLUIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OIOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA W HEOOXOIUMbBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

UCIOJIb30BAaTh CXEMbl M  CXEMaTUYHblE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPaKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI ISl MOCTPOSHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npruOopaMy U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHS 3/I0POBbS U

cOOII0ICHHS] HOPM 3KOJIOIMUYECKOro IOBE/IEHUS B OKpYKaroIlIel cpeie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HMUECKOTO COACPKAHUS B CETH
WutepHer, caMocTosTeNnbHO (OpMYIHpYysd IOMCKOBBIA  3arpoc,
HAaXOJUTh IYTH  ONpPENENCHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMAllMM HAa OCHOBE MMEIOIIMXCS 3HAHUM M JIOTOJIHUTENBHBIX

HUCTOYHUKOB

1.19

UCIONIb30BaTh IPH  BBIMOJIHEHUH Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainbl, pecypchl ceTu HHTepHeTr; BiameTte npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO




1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpMAallUM M3 HECKOJbKHUX HCTOYHHUKOB (U3UUECKOrO
coJiep)KaHusl, MyOJIMYHO NIPEACTAaBIIATH PE3YyJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPU  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3YYEHHBIN MTOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uMKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3EeHTalUed ¢ y4€ToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUNA (PU3NUYECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBHU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KVIIACC

Kon
pa3ziena

Kon

JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIET'O MHUPA

11

®uszvka — Hayka O Ipupone. SBieHus npUpOABL.
@u3nyecKkue  SIBICHUA: MEXaHWYECKHE, TEILIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

dusnueckue BeNMUMHBL.  M3MepeHHe — (U3UUECKUX
BennunH.  Pusnueckue  npubopsl.  [lorpemHocTs

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHHUI]

1.3

1.4

1.5

EcrtecTBeHHOHayuyHBI METOJ IO3HAaHUA: HaOJIIOJCHHE,
IIOCTAHOBKAa HAY4YHOI'0 BOIIPOCA, BBIJBMIYKEHUE TUIIOTE3,
SKCIIEPUMEHT 10 IMPOBEpPKE THUIIOTE3, OOBSICHEHUE

Ha6J'II-O,ZLaeMOl"O SABJICHUA
Omnucanue (I)I/I3I/I‘IGCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenue pa3sMepoB MaJbIX TeN.
N3mepenune temrnepaTypbl pyU NOMOIIHU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAIJIBHBIE CBEJJEHMA O CTPOEHNUN BEILIECTBA

2.1

2.2

CrpoeHue BelmiecTBa: aTOMbl M MOJIEKYJBI, HUX
pasmepbl. OMBITHI, JAOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BeIllECTBA

JIBwxkenue yactuil BemectBa. CBs3b  CKOPOCTH
JIBW)KEHUS  YacTULl C  TeMmmepaTypod. bpoyHoBckoe

nBkeHue, uddysus

2.3

B3anmoaeincTBre 4acTUIl BEIIECTBA: IPUTSIKEHNUE U

OTTAJIKUBAHHUC

2.4

AFpCFaTHBIG COCTOSAAHUA BCIICCTBA: CTPOCHUE TIa30B,




KuAkocTed U TBEPABIX  (KPUCTAIMYECKHX)  Tell.
B3auMocBs3p Mexay CBOICTBaMH BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTuueckue pabOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM pssioB  (c
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpITel 110 HAONIOAEHUIO TEIUIOBOTO PACLIMPEHUS
ra3os.
OnpiTbl 10 OOHApYXKEHUIO  JEUCTBUS  CHII

MOJICKYJIIPHOI'O IMMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE "
' HEPAaBHOMEPHOE JIBH)KEHUE
3.9 Ckopoctb. Cpennssi CKOpPOCTb NPU HEPABHOMEPHOM
' IBUKEHUH. Pacy€r myTH v BpeMeHH BUKEHUS
SBnenue unHepuuu. 3akoH uMHepuuu. B3aumopeiicTBue
3.3 TEJ KaK MIPUYMHA U3MEHEHHsI CKOPOCTH JBUXCHMS TEIl.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3p  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BeliecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
38 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroTeHU U cuia TskecTH. Cuia TIKECTH
' Ha Jpyrux mianerax. Bec tema. HeBecomocTh
38 Cuna tpeHus. TpeHHE CKOJIBKEHUS W TPEHHUE TOKOS.
' TpeHue B npupoie ¥ TEXHUKE
3.9 CrnoxeHue cui, HapaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOelicTBYIOIIIAS CHUIT
[IpakTraeckue pabOTHI:
3.10 OmnpeneneHue CKOPOCTH  PaBHOMEPHOTO  JIBHXKCHHS

(mapuka B OKUAKOCTH, MOJEIU  DIEKTPHUYECKOTO




3.11

3.12

aBToMOOWIE W Tak pjanee). OmpeseneHue cpemHen
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUKa 10
HaKJIOHHOM  IUIOCKOCTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO TeJa. OnblITHI, JI€MOHCTPUPYIOLIHE
3aBUCUMOCTh PaCTsDKEeHUs (nedopMaryiv) MpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JEMOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tena U

XapakTepa COIMpHUKACAOIINXCA HOBCpXHOCTeﬁ

dusnuecKue SIBJICHUs B IPUPOJE: IIPUMEPHI ABWKECHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW M HEXWBOW IIPUPOJIE,

ﬂeﬁCTBHe CWJIbI TPCHUA B IIPUPOAC U TCXHUKE

TexHuueckue YCTpOﬁCTBaI JUHAMOMCETP, IMOAIIHUITHUKHU

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

I[aBJ'ICHI/Ie TBép,[[Ol"O tena. CrocoObl YMCHBIICHUA U

1 YBEJIMYEHUS 1aBIICHUS
45 JlaBneHue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEMIIEPATYPHI
43 [Tepenaya maBrneHus TBEPABIMHU TEJIAMH, KHUIKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTu4eckre MaluHbI
3aBUCHUMOCTh  JaBJICHUS OJKUAKOCTHU OT TIyOHHBI
4.4 IMaapocraTuyeckuii mapagokc. CooOIIaroIMecs CoCybl.
lMunpaBinueckre MEXaHU3MBbI
AtMmocdepa 3emin u atMocdepHoe aaBneHue. [IpuauHbl
A5 CYIIECTBOBAHUS BO3AYITHOW oOomouku 3emin. OTmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO aBICHUS OT
BBICOTHI HaJT yPOBHEM MOPSI
46 N3mepenue armocdepHoro npasneHus. Ilpubopsl ans
' M3MEPEHHUsT aTMOC(EPHOTO JTaBIICHHS
JleficTBrE KMAKOCTM W ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apxumenoBa) CHiia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3ayxomnaBanue
49 [IpakTraeckue pabOTHI:

I/ICCHGILOBaHI/Ie 3aBUCMUMOCTH B€Ca TCjJla B BOAC OT




00béMa MOTPYXKEHHOM B JKUAKOCT 4YacTH TeJja.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEéHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIbI, JCHCTBYIOIIEH
Ha TEIO B JKHAKOCTH, OT Macchl Teaa. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, ICUCTBYIOUICH Ha TEJIO B JKUAKOCTH, OT 00BbEMa
MOrPY>KEHHON B KUJKOCTh YAaCTHU Te€jJa U OT IJIOTHOCTH
JKHIKOCTH. KonctpynpoBanue apeoMerpa R0

KOHCTPYUPOBAHUC JJOAKH n OIIpCACIICHUC eé

Irpy30I0AbEMHOCTH

Odusnyeckue  SBJICHUS B TPUPOJE:  BIMSHUC
4.10 aTMOC(EpHOT0 JIaBJICHUs HAa )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuueckue yCTpOHCTBAa: COOOMIAIOIIUECS COCYIIBL,
411 YCTPOMCTBO BOJONPOBOJA, T'HIPABIMYECKUN Mpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
£ 3 [IpocTeie MeXaHWU3MBI: pbIYar, OJIOK, HaKJIOHHAs
' m1ockocTh. [IpaBuno paBHOBecHs pplyara
5.4 [IpumeneHue mpaBuiIa paBHOBECHS phlyara K 0JIOKy
«3omoroe  mpaBuino»  MexaHuku.  Koaddumment
55 IIOJIE3HOI'O IEWCTBUS MEXAHU3MOB. [TpocTteie
MEXaHHU3MBbI B OBITY U TEXHHUKE
5.6 [ToreHmanbHast SHEPTUM TeNA, MOIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [TotHass MexaHWYeckas JHEprus. 3aKOH W3MEHEHUS W
' COXPaHECHUS] MEXaHNYECKON YHEPTHH
[IpakTuyeckue pabOTHI:
5.9 Omnpenenenne  pabOTBl  CWJIBI  TPEHUS  TIPH

PaBHOMCPHOM JABMXKXCHUU TCIIa 110 FOpH3OHTaJILHOI>'I




oBEpXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI phlyara.
N3amepenne KIIJI nakimonHol mimockoctu. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIUuun

duznyeckue SBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJoBeKa
TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Kox Kon
IIpoBepsiemble 31eMeHThI COACPKAHUS
pasjiena 3J1eMeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMsI BemlecTBa. Macca U pa3Mmepbl
' MoJIeKyl.  OmIBITBI, TNOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIO’KEHHS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKUAKONO W ra3000pa3HOro
6.2 cocTossHUM BemiecTBa. Kpucrammuueckue u amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKHHETHUECKON
6
TEOpuun
6.4 CMaunBaHue U KalWIUISIPHBIE SIBICHUS
6.5 TemioBoe paclIupeHue u cxxaTue
66 Temneparypa. CBs3p TeMmmeparypsl €O CKOPOCTBIO
' TEIUIOBOTO JIBHKEHUS YaCTHULL
6.7 Baytpennss sneprus. CnocoObl ”3BMEHEHHSI BHYTPEHHEH
' SHEpPruu: TeIionepeaada U CoBepIeHne paboThl
6.8 Buasl Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIUA,
' W3IIy4eHUe
6.9 KonnuectBo  TemnoTel.  YaenbHas — TEIIOEMKOCTh




BCIICCTBA

TemiooOMeEH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE

6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBepAEBaHNE KPUCTANINYECKUX BEILIECTB.
. VY ienpHas TEoTa niaBJIeHUs
[TapooOpazoBanue u  KoHJeHcanus. Mcmapenue.
6.10 Kunenne. VYnenpHas  Temora  mapooOpa3OBaHMSL.
. 3aBUCUMOCTh TEMIIEpPATypbl KUIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBA. Y IeibHAas TEIJI0Ta CrOPAHUs
[Ipunnuner  pabotel  TermoBbix — asurateneit  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUTaTeld U 3alluTa
OKpY>KaroIlEeH cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
mporueccax
[IpakTudeckue pabOTHI:
OneiTbl 1O OOHApYKEHHIO  JEHCTBUS  CHUI
MOJICKYJISIPHOTO TTPUTSKEHUS.
OnpITHl MO BBIPAIIMBAHUIO KPUCTAIOB MOBAPEHHON
COJIU WJIU caxapa.
OneITEl 10 HAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS
ra3oB, KUAKOCTEH M TBEPIBIX TEI.
Onpenenenue gaBieHus BO3IyXa B OajuloHe MITpHIIA.
6.17 OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIABJICHUS

BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHS.
IIpoBepka rumnoresbl TMHEWHOW 3aBUCUMOCTH JUTMHBI
CTOJOMKA JKUAKOCTHU B TEPMOMETPHUYECKOH TpyOKe OT
TEMIIEPATYPHI.
Habmtonenne n3MeHeHust BHYTPEHHEH SHEPTUU Tella B
pe3ynbTaTe Terionepeaadu 1 paboThl BHEITHUX CHUII.
UccnenoBanue SIBJICHUS TerooOMeHa npu

CMEILIMBAHUH XOJOJIHOW U rOpsSYEN BOJIBI.




6.18

OmnpeneneHue KOJIMYECTBA TEILIOTHL, IOJYYEHHOIO
BOJIOM MpH TEmI00OMEHEe ¢ HarpeTbiM METaNINYeCKUM
LMJIAHAPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHne OTHOCUTENILHON BIaKHOCTH BO3/yXa.

OrnpeneneHue yaeabHON TEIIOTH TUTABICHHUS JIbJIA.

dusnyeckue SBJICHUS B MPHPOJAE: IMMOBEPXHOCTHOE
HATSOKCHHE W KAaNWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTAJUIBI B TIpUpoje, uainydenne CoyHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3BI; 00pa30BaHUE POCHI, TYMaHa,

HHCA, CHCTra.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
WCIIOb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPBI, MCUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzanys Ten. [[Ba poja aIeKTpUIeCcKuX 3apsiioB
BsaumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kymona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXTY TEIaMH)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3IEKTPUYECKOTO

7.3 nosid. [lpyHIMI cyneprno3uuuy JIEKTPUYECKUX TOJIEeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn osnexkrpruueckux 3apsaoB. OJEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBaHUS

' 3JEKTPUUYECKOTO TOKA. ICTOUHHMKHN MOCTOSIHHOTO TOKa
1.7 JevicTBust AIEKTPUIECKOTO TOKa (TerutoBoe,




XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onexktpuueckas uenb. Cwia TOKa. OIEKTPUUECKOE

7.8

HanpsHKeHUe

9 CornpoTuBieHue MIPOBOJIHUKA. VYnensHOE

7.

COIIPOTUBJICHHUE BELIECTBA
7.10 3akon Oma a1 yd4acTka 1enu

[TocnenoBarenbHOE W MapajyIeIbHOE  COCJIUHEHUE
7.11

MIPOBOTHUKOB

PaGora ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DNEeKTPUYECKHE MMM M IMOTPEOMTENN 3ICKTPUYCCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

ITocTossuable MarHuThl. B3amMopaencTBHE ITOCTOSHHBIX
7.14

MarHuToOB

MarautHoe T1ojie. MaruutHoe T1ojie 3eMIM U €ro
7.15

3HAUYCHHE JUIS JKMU3HU Ha 3eMiie

6 OmneiT Opcrena. MaruutHoe mosie 3JIeKTPUYECKOTo TOKa.

7.1

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb MOCTOSSHHOTO TOKa. Vcmonp3oBaHue
7.17

3JEKTPOJBUTaTeNell B TEXHUYECKUX YCTPOMCTBaX MU Ha

TpaHCcIopTe

O1BITH ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMN
7.18

naaykuuu. [Ipasuno Jlenna

DIeKTPOTeHEPATOP. Crioco0mr MOJTYICHUS
7.19 JNMEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOJCHUIO DIIEKTPU3AIMU TENl HHIYKIUEH
7.20

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanue nA€UCTBHS DJIEKTPUYECKOrO OIS Ha




MMPOBOAHHKHU U JUIJICKTPUKH.

COopka u mnpoBepka palbOThl 3JIEKTPUYECKON Ienu
HOCTOSIHHOT'O TOKa.

W3mepenue u peryimpoBaHue CUiIbl TOKA.

H3MepeHue u peryampoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HAYILETO yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha PE3UCTOpE.

OHLITLI, ACMOHCTpHUPYIOIIUC 3aBUCHUMOCTH
UIEKTPUUECKOTO CONPOTUBICHHUS IPOBOJHHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIONEPEYHOro CeYEeHUs 1 MaTepuaia.
[IpoBepka mpaBuia CIOXEHHS HANPSDKEHUA  TIpU
II0CJIEOBATEIBHOM ~ COCIUHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiaa A CUJIBI TOKA MPH HapaiieIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
UIEKTPUUECKOTO0 TOKAa, HAYILEr0 4epe3  PEe3UCTop.
OmnpeneneHue  MOLIHOCTH — JJIEKTPHUYECKOrO0  TOKa,
BBIJIEISIEMON Ha pe3ucTope. MccnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, MAYLIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MargsuTHOI'O BSaHMOHeﬁCTBHﬂ IIOCTOSAHHBIX MAarHuTOB.
W3y4eHre MarHuTHOTO IOJISL OCTOSIHHBIX MarHUTOB IPU
uxX Oo0beAMHEHUM U  pasjeneHuu. VccriemoBaHue
JEMCTBUS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneITel,  JIEMOHCTPUPYIOIIME  3aBUCHMOCTH  CHJIBI
BSaHMOHCﬁCTBHﬂ KaTymlKyu ¢ TOKOM WU MarHuta OT CHJIBI
TOKAa W HallpaBJIEHHs TOKa B KaTryllke. I3yueHue

JIENCTBUS MarHMTHOTO IOJS Ha MIPpOBOAHUK C TOKOM.

Koncrpynposanue 54 U3y4YeHUE paboThI
3JIEKTPOJIBUTATEIISL. N3mepenne KITA
BHCKTPOI[BI/IFaTeJIBHOI‘& YCTaHOBKH. O1BITE 10

HUCCICOOBAaHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIUU:

HUCCICIJOBaHUC W3MCHEHMI 3HAYeHHUSI U HaITpaBJICHHUA




WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBJIICHUST B  arMocdepe, DICKTPUYECTBO  KUBBIX
OpraHM3MOB, MarHUTHOE ToJje 3eMiu, Apeld MmooCcoB,
pOJIb MArHUTHOT'O TOJIA ISl )KU3HU HA 3eMile, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, amIepMeTp,
BOJIBTMETP, PEOCTAT, CUETUUK DJICKTPUUYECKON 3HEPruH,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOpPHI (mpumepsl), JJIIEKTPUYECKUE
MPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, rCHCPAaTOp NOCTOAHHOI'O TOKA

9 KUIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHNS
paszena
MEXAHUYECKUE SABJIEHUA
8.1 Mexanndeckoe JBWXKEHHE. MarepuanpHas TOYKA.
' Cucrema otcuéra

8.2 OTHOCHUTEIBHOCTD MEXAHUYECKOTO IBUKEHUS

8.3 PaBHOMEpHOE MPsIMOTMHEHHOE TBHKCHHE
HepasHomepHOE MPSMOJIMHENHOE JIBUKCHUE.

8.4 Cpeansis W MIHOBEHHas  CKOpPOCTb  Tejla  IpHU

o HEPABHOMEPHOM JBUKEHUU
35 VYckopeHnue. PaBHOyCKOpEHHOE MIPSAMOJIMHENHOE
' JIBUKECHHE

8.6 CBobOoanoe nagenue. OneiThl [anunes
PaBHOMepHOE nBMkEeHHE N0 OKpYKHOCTH. [lepuon u

8.7 yacTora oOpamenus. JIMHEWHass W yriaoBas CKOPOCTH.

L{eHTpOCTpEMHUTEIILHOE YCKOPEHUE
8.8 [TepBoiii 3akoH HeroToHa
8.9 Bropoii 3akon HeroToHa




8.10

Tperuit 3akoH HproToHa

8.11 [TpuHIMIT CynEepnO3UIIUU CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: CHJIAa TPEHUS CKOJBKEHHs, CHJIa
' TPEHUs MIOKOSI, IPYTUe BUJIbI TPEHUS
8.14 Cuna TsKecTH M 3aKOH BCEMHUPHOIO TITOTEHUS.
' YckopeHne cBOOOTHOTO MaCHUS
815 IBwxenne  riaHer  Bokpyr  Comuua.  IlepBas
' KOCMHU4YecKasi ckopocTb. HeBecoMOCTh U neperpysku
PaBHOBecue  marepuasibHOM  TOYKU.  AOCONIOTHO
8.16 )
TBEPJI0€ TEIIO
8.17 PaBHOBecue TBEPAOro Teja € 3aKPEIVIEHHOW OCHIO
' BpaunieHusi. MomeHT cuiibl. LleHTp Tsxectn
8.18 Nmnynsc tena. M3menenue ummyisca. IMmynbsce cuisl
8.19 3aKOH COXpaHEHHUs UMITYJIbCa
8.20 PeakTuBHOE ABM>KEHNE
8.21 Mexanunueckast paboTa U MOIIHOCTb
8.9 PaGota cun TspKecTH, ympyroctd, TpeHus. CBs3b
' SHEpPruu U paboTh
8.93 [ToreHnmaneHass JHEpPrusi Tena, MOTHATOTO  HA
' MOBEPXHOCTBIO 3eMIIH
8.24 [ToreHnnanbpHas SHEPIUs CXKATON MPYKUHBI
Kunernueckast sneprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPTUU
[TpakTyeckue paboOTHI:
OrmpesiesieHne CpeTHE CKOPOCTU CKOJIBKEHHS Opycka
WIA JBWKEHHsS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenre yCKOpeHUsl Tenna MpH PaBHOYCKOPEHHOM
8.27 JBHKEHHUH 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH NYTH OT BPEMEHM MpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka TruMOTE3Bl: €CIM TNPU PABHOYCKOPEHHOM

JIBKEHUM O€3 HAYalbHOW CKOPOCTH MYTH OTHOCSTCS




KaKk psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT CWIBl HOpMalbHOro namieHus. OmnpeneneHue
Kodd¢uimeHTa TpeHUs CKoubkeHus. OnpeneneHue
xEcTkocTH TpYKUHBL OmpenencHne padOThl  CHIIBI
TPEHUST TPU PABHOMEPHOM [IBKCHHU Tela IO
TOPU30HTAILHON TOBepXHOCTH. OmnperencHue padoThI
CHJIBI  yOpyrocTh  Ipud  HOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETOJBIKHOTO W TOJBUKHOTO

OJIOKOB

duznyeckue SBICHUS B mpupoAc: NpUJIrMBbI U OTJIMBBI,

8.28 JBWKeHHE IuiaHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB
8.29 TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU

MMOJIOKCHHA, PACCTOAHHNA U YCKOPCHUSA, PAKCTHL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxkenne. OCHOBHBIE XapaKTEPUCTUKU

. KoJIeOaHUI: TIeproJ], YacToTa, aMIUIMTY 1A
9.9 MareMatrnuyeckuit 151 IIPY>KUHHBIN MasITHUKHU.
' [IpeBpateHue sHepruu npu KonedaTeIbHOM JABHKEHUN
93 3aryxawomue KosneOaHus. BbIHYXIE€HHbIE KOJeOaHMUS.
' Pe3onanc
Mexannueckue BoJHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeuHble BOJIHBL. J[JTMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHsl. MeXaHn4ecKue BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKUE BOJHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHHE 3ByKa
9.6 Wudpa3Byk U ynbTpa3Byk
[TpakTuyeckue paboOTHI:
OmpeneneHne 4YacTOTBl HW  TEepuUoAa  KoJeOaHHWi
97 MaTEMaTHUYECKOTO MasiTHUKA.

OmpeneneHne 4YacTOTBl M TEepuUoAa  KoJeOaHWi
NPYXUHHOI'O MasiTHUKA

UccnenoBanue 3aBUCHMOCTH Tepuojaa  KoJjeOaHWi




MOJBEIIEHHOTO0 K HUTH TIpy3a OT JJIUHBl HUTH.
HccnenoBanue 3aBUCHUMOCTH  IepHoja KoJjeOaHui
NPY)KHHHOTO MasTHHUKAa OT Maccel rpysa. IIpoBepka
HE3aBHCHUMOCTH nepuoaa Kosie0aHui rpys3a,
MOJBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M >KECTKOCTH
npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaJIeHus
duzuyeckue SIBICHUS B MPUPOJE: BOCIPHUSITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, X0
. TexHUyecKkue YCTpOMCTBA: HXOJOT, HCIOJIB30BaHUE
' yIBTPa3ByKa B OBITY M TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DIEKTPOMAarHUTHOE TOJIE. DIIEKTPOMArHUTHBIE BOJIHBEI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 DnekTpoMarHuTHas mpupoaa cBera. CKOpOCTh CBeTa.
. BoaHoBEBIE CBOMICTBA CBETa
10 [TpakTyeckue paboOTHI:
10.4 WN3yuenne CBOMCTB  DJEKTPOMATHUTHBIX BOJH  C
MOMOIIBI0 MOOMIJIBHOTO Tesie(oHa
dusnueckue SBIEHUS B IpHpoOJE: OHOIOTHYECKOe
10.5 JIEHCTBHE BHUJIUMOTO, yIbTPapuOIETOBOIO u
PEHTI'€HOBCKOTO U3ITy4eHUN
106 TexHuueckue ycTpoiicTBa: UCIIOJIb30BaHKE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JlyueBas monens cBera. MicTouHuky cBeta
11.2 IIpssmonuHEitHOE pacIpocTpaHEHHE CBETA
113 Otpaxxenue cBera. [Imockoe 3epkano. 3aKOH OTPaKEHUS
11 ' CBETa
114 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETA.
' [TomHOE BHYTpEHHEE OTpaskeHUE CBETa
11.5 Jlunza. Xop nydeit B 1uH3e
11.6 OnTtuueckas cuctemMa QoToarmapaTta, MUKPOCKONA H




TCIICCKOIIa

I'maz kak onTudeckass cucrema. biuzopykocTs u

11.7
JAITbHO30PKOCTh
118 Paznoxenue 6emoro ceeta B criektp. OnbiTel HeloTOHA.
' CrnosxeHue CrieKTpaIbHBIX IBETOB. Jlucmepcus cBera
[TpakTuyeckue pabOTHI:
HccnenoBanne  3aBUCHUMOCTH  YIJla  OTPaKEeHHUs
CBETOBOTO JIy4a OT yIJia MajcHus.
W3ydeHne xapakTepuCTUK M300pakeHUs MpeaIMeTa B
TUTOCKOM 3epKaie.
HccnenoBanne 3aBUCUMOCTH yIyia  MPEIOMIICHUS
CBETOBOIO Jiyda OT yIJia MaJCHHUS HA TPAHUIE «BO3IYX —
11.9 CTEKIIO.
[Torydenne n300pakeHHd ¢ TTIOMOIIBIO COOMpPAOIIEH
JIMH3BL.
Ornpenenenrie POKYCHOTO PACCTOSTHUS U ONTHYECKOM
CHJIBI COOMPAIOIIIEH JIMH3HI.
OMBITHI IO PA3JIOKCHHUIO OEJIOTO CBETA B CIIEKT.
OMBITH 1O BOCHIPHUSTHIO IIBETA MPEAMETOB MPU HX
HAOJTIOICHUH Yepe3 I[BETOBBIC (QUITBTPHI
duznyeckue sBIEHUS B mpupoje: 3arMenus ConHIa U
11.10 JlyHbl, 11BeTa TEJN, ONTHYECKUE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 TexHuueckue yCTpOMCTBA: OYKH, TIEPUCKOIIL,
' dboToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
191 Oneitel Pezepdopma u 1utaneTapHas Mozenb aTroMma.
' Mogens aroma bopa
122 Hcnyckanne W TOTJIOIIEHHE CBeTa aroMoM. KBaHTHI
12 . JluneituaTeie cieKkTphbl
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmma-u3nydeHus
194 Crpoenue aromHoro sjapa. HykioHHas Mojaenb
' aToMHOTO siapa. M30Tomnbl
12.5 PannoaktuBHbIe TpeBpamenus. llepwon momypacnana




ATOMHBIX AACP

SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3aps0BOIO U

12.6
MacCOBOI'0 YHCET
12.7 OHeprus CBA3M aTOMHBIX siep. CBsA3b MACChl U YHEPTUU
198 Peakuuu cunresa u nenenus snep. Mcrounukn sHeprun
' CounHia u 3BE37
12.9 SnepHas osHepreruka. JleWicTBHE  paJMOAKTHUBHBIX
' U3JIy4EHUH Ha )KUBBIC OPraHU3MBbI
[TpakTuyeckue paboOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHYAThIX CHEKTPOB
1210 U3ITy4EHUS.
HccnenoBanue TPEKOB: M3MEPEHUE DHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenue paanoakTuBHOro poHa
dusuyeckue SABICHUS B IPUPOAE: ECTECTBEHHBIN
paZvoaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
12.11 paZiMOaKTUBHOE W3JIyYEHHE MPHUPOIHBIX MUHEPAJIOB,
JICHCTBHE PpAJUOAKTUBHBIX H3JIIY4YEeHUHM Ha OpPraHu3M
4eJI0BeKa
1212 Texnunueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJVBHIyaJIbHBINA JO3UMETP, Kamepa Bunbscona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOHN OBPA30BATEJIBHON TPOT'PAMMBI OCHOBHOT'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hOpPMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U TI03HABAEMOCTU SIBICHUN TPUPOABI, O POJHU DIKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeld ponu (U3MKH B Pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTuH, 00 3BOJIOIHH
(U3UYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOEKHBIX YYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M TIOJE), O JBIKCHHHM Kak
croco0e CyIIeCTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS MO0 ONMCAHHUIO UX XapAaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3UUECKUX SBICHHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA

(Mpu3HaKH)

Brnanenue ocHOBamMM TOHSTUHWHOrO ammapara M CHUMBOJIUYECKOTO
s3bIKa (PM3UKHU U WCIOJB30BaHWE WX ISl pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBICHHUS H

MMpoHeECChI, UCIIOJIb3Ys (I)YHJIaMCHTaJIBHBIe U OMIIMPHUYCCKUC 3aKOHBI

YMeHNe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SAIBJICHHA,

HCIIOJIB3Yys (1)I/ISI/I‘ICCKI/IG BCIIMYHHBI

Brnagenne ocHOBaMHM METOZOB HAy4HOTO IIO3HAHUS C Y4ETOM
coOIIO/IeHHsI TTpaBUIl O€30MMacHOro Tpyaa: HaONoeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITMUNH:
yYMEHUE IUIaHUPOBATH HM3MEPEHHs, CaMOCTOATEIIBHO CcOOMpaTh
OKCIEPUMEHTAIBHYIO YCTAaHOBKY 10 HHCTPYKIMH, BBIYHCIATH
3HA4YEeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY W
OPOBOJIUTH  MCCIEJOBAaHUE [0  HMHCTPYKLUHM,  IPEICTaBIAThH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myecKkux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH W TBEPIBIX Tel, IUIAHETapHas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX I

00BbsSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
Yucli€ U B KOHTEKCTE CHUTYallMd IPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITH IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3y4EHHbIE CBOIMCTBA (PU3NUYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

VYMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONB3ysl 3aKOHbl U (OpMyJbl, CBS3bIBAaIOIIUE (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HE0O0XoAuMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJYYCHHOI'O
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BEMMYNHBI, TOTYYEHHON IPU PEeIIEHUH 3aauu

YMeHue XapakTepu30BaThb INPUHUMUIBI  JCHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TE€XHOJIOTHYECKHUX IPOLECCOB MO MX OMMCAHUIO, UCIOJb3Ysl 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (PHU3HMUECKUe




3aKOHOMEPHOCTHU

10

YMeHue UCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennn ¢ OBITOBBIMM ~ HpuOOpaMM H  TEXHUYECKUMHU
YCTPOWCTBAMH, COXPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeze; MOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT moucka, NpeoOpa3oBaHUsS U TPEACTaBICHUS HHPOpMALUU
(GU3MYECKOro CoAEp)KaHus C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TE€XHOJIOTUI; YMEHUE OLEHUBATh JIOCTOBEPHOCTH
HOJYy4eHHOM HMH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBIMOJIHEHUM YYEOHBIX 3a/JaHUN HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3NYECKOT0 COJIEp)KaHUs, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BnajgeHue 0a30BbIMM  HaBbIKAMHU  IpeoOpa3oBaHUs
uHpopMani ©3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryi0; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHHUKOB




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O

OU3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 MEXAHUWYECKUE ABJIEHMUA
11 Mexannueckoe aBukeHue. MarepuanbHas Touka. (Cucrema  OTCuéra.
' OTHOCHTEIBHOCTD ABM)KEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABHkeHHE. CpenHsas ckopocTs. PopMmyia uis
1.2 BBIYUCIICHHSI CPEeTHEH CKopocTu: v = S/t
PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€a OT
BPEMEHHU B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
['paduiky 3aBUCUMOCTH OT BPEMEHH IS MPOEKIUU CKOPOCTH, MPOCKINU
NEPEMELICHHs], IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPSAMOJIMHEWNHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJMHATBl T€Ja OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO JBUKECHHUS:
3
Sl =v,, #1+a,* ;
2
@opmynsl UId NPOEKLUUU NEPEMEUICHMS], NPOEKIUH CKOPOCTH M IPOEKIMH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKECHUMU:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('() =Upy T4, 1,
a,(f) =canst,
szz - lez =2a,s,
I'padukn 3aBUCHUMOCTH OT BPEMEHM MJIsi MPOEKIUU YCKOPEHHUS, TMPOEKIUU
CKOPOCTH, NPOEKLUHU IEPEMEIIEHUS, KOOpAUHATHl IIPU PaBHOYCKOPEHHOM
IIPSIMOJIMHEMHOM JABH>KCHUN
CpoboaHoe nageHue. GopMysibl, ONKMCHIBAIOIINE CBOOOJHOE MAJCHHUE Tela I10
L5 BEPTUKAIM (IBMKEHHE Tela BHHU3 WJIM BBEPX OTHOCHTEIBHO MMOBEPXHOCTHU
' 3emnu). I'paduku 3aBUCMMOCTM OT BPEMEHH JUIsl IPOEKUUH YCKOPEHHS,
NPOCKIIMM CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM TMAaACHHM Tejla 110




BEPTUKAIH

CkopocTh pPAaBHOMEPHOIO JIBWJKEHHUS Tejla 10 OKpyxkHocTu. HampaBnenue
CKOpOCTH.

@opmyiia JIsI BBIYUCIEHHS CKOPOCTH 4YE€pPe3 pajnyC OKPYKHOCTH U MEPUOJ

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBiieHue I€HTPOCTPEMUTENHLHOTO

yckopeHus. @opmyiia sl BBIYUCICHHUS YCKOPEHUS:

1.6
2
a. — L
“ R
dopmyia, cBSI3bIBAIOIIAs IEPUOJ] M YACTOTY OOpaleHUS:
v = 1
T
Macca. ITnotHocTs Bemectsa. @opmyra 1 BBIYUCICHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuurHa. CloxxeHue cui
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUS TeJIa U BEKTOpa CUJIbI, ACHCTBYIOIIEH Ha
TEJI0
B3aumopneiicteue tein. Tpernii 3akoH HeroToHa:
1.11 F. p I _P-l—}E
112 TpeHue okost U TpeHHUe CKONbKEeHUs. PopMyIna Il BEIYUCICHUS MOLYJIS CUJIBI

TPCHUS CKOJILXKCHUA:




1.13

F_=u-N

Hedbopmamus Ttena. Ymupyrue u Heympyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHPHOT'O TATOTCHUS:

My -1,
F=Gg. 1 _2
R2
Cuita TskecTH. Y CKOPEHHE CBOOOIHOTO TTaIeHHSL.
®dopmyna ISl BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3U 1oBepxHocTH 3emin: F = mg.
JIBmkenne riaHet Bokpyr Comnna. ITepBas KocMu4ecKast CKOPOCTb.

HesecoMocTs u neperpysku

1.15

Nmnynbe Tena — BekTopHas pu3nvecKkas BeTuInHa.
D=mi

Nmnynbc cuctemsl Ten. M3menenne uMiyinbca. UMnysbe cuiisl

1.16

1.17

1.18

3akoH COXPAaHCHUS UMITYJIbCa IJIA 3aMKHYTOﬁ CUCTCMBI TCII:
D=yl i,y =const
PeakTuBHOE ABHKEHHE

Mexann4deckas pa60Ta. (DopMyna JJI1 BBIYMCIICHUA pa60TBI CHIJIBI:

A=F5cosc

Mexaanueckas MOITHOCTb:

n=4
I

Kunernueckas u NOTCHIMAJIbHAsA SHCPIrusl. CDopMyJIa JJIs1 BBIYHUCIICHUA

KMHETUYECKON IHEPTHHU:

HE)E
Ey ="

Teopema o kuHeTHueckou 3Heprun. opmMyra AJisi BEIYUCIEHUS MOTEHIUAIbHOU




OHCPIHUU TCjia, MOAHATOIO

Hang 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIu-i:

E=E;+E p
1.19 3aKoH COXpaHEHUsI MEXaHUYECKOM dHeprun. Dopmyiia Jjisi 3aKOHA COXPAHEHUSI
MEXaHMYECKOI HEepruu B OTCYTCTBUE CUJI TpeHus: E = const.
[IpeBpalienne MEXaHMUECKOM SHEPTUH MPU HATTUYUH CHIIBI TPECHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poryar. MomenT cuiet: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[ToaBuxHBIN 1 HeTOABKHBIN O6510KK. KITJ[ mpocThix MEXaHU3MOB,
n= Aﬂmm.ﬂ:aa
A‘S&I‘I:EHEEE&H
JlaBiienue TBEpIOTO TEIIA.
@opMyita JiIsl BBIYMCIICHUSI 1aBJICHHs TBEPIOTO Tena:
F
p= G
191 JlaBnenue raza. ATMOC(epHOE aBICHHE.
' [M'uapocTraTdeckoe 1aBieHUe BHYTPH KHUIKOCTH.
dopMyina 151 BBIYUCICHHUS 1aBJICHUSI BHYTPH KUIKOCTH:
P=P+Py,
1.22 3akoHn [lackans. ['mppaBnudeckuii nmpecc
3akoH Apxumena. PopMyna Ajig ONpPENEICHUS BBITAJKUBAIOLIEH CHJIBI,
JICUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WM Ta3:
1.23

Fap =PEV

Ycnosue ninaBanus Tena. [1naBanne CYAO0B U BO3YyXOIlJITaBaHUC




1.24

1.25

Mexanuueckue KoiieOaHus. AMIUIATYNA, TEPUOJl M YacToTa KOJeOaHUH.

dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

MaremaTuueckuii U MNPYXUHHBIA MasTHUKU. [IpeBpalilieHue sHEpruud Mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeiHyxaeHHbIe KoeOanus. Pezonanc

1.27

1.28

Mexanuueckue BOJHBI. [IpomonbHble W mOnepedyHble BOJHBI. J[JIMHA BOJIHBI U

CKOPOCTB paClpOCTpaHCHUS BOJIHDI:

h=v-T

3By1(. FpOMKOCTb " BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHbBI Ha TI'paHHUIC

nByX cpen. MH(dpa3Byk u yIbTpa3ByK

1.29

Ipaxmuuecxue pabomol

W3mepenune cpenHed IMIOTHOCTH BEIIECTBA; apXHWMEIOBOM CHUIIBI; KECTKOCTH
MPY>KUHBI; KOA(POUIIMEHTa TPEHHS CKOJBKEHUS, PabOThl CUJIbI TPEHHS, CHUJIBI
VIOPYTOCTH; CpeIHEH CKOPOCTH IBMKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpEeHHUs Opycka MpW JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H
nepuofa KoieOaHUN MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOoJIeOaHUH MIPY>KUHHOTO MAasTHUKA; MOMEHTA CHJIbI, JCHCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YOPYTOCTH TpU TOABEME Tpy3a C TOMOIIBIO HEMOABHKHOTO
0J10ka; pabOTHl CUJIBI YIPYTOCTH MPHU MOABEME Tpy3a C TMOMOIIBIO MOIBUKHOTO
Omoka.

UccnenoBanne 3aBUCUMOCTH apXHUMEIOBOM CHJIBI OT 00BbEMa TOTPYKEHHOU
YacTH TeJjla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAIIKMBAIOIIEH CHUJIBI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAJLHOTO JaBJICHUS U OT
pOZia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruy IpYKUHBI, YCKOPEHUsI OpycKa OT yrila HakJOHAa HAMpaBIISIONICH;
nepuoza (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOJa
KOJIeOaHU MPYKUHHOTO MAasTHHKA OT MAacChl Tpy3a M KECTKOCTH TMPYKUHBL,
HCCJICIOBAaHNE HE3aBHUCHUMOCTH IEpPUOJa KOJIICOAHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka yciioBus paBHOBECHS pplyara

1.30

QDuzuueckue s61eHUsA 6 npupooe: TIPUMEPHl JBUKEHHMS C PA3IUYHBIMU
CKOPOCTSAMHU B )KMBOW M HEKUBOU MPUPOJIE, NEUCTBUE CHIIBI TPEHHS B IPUPOJIE U

TCXHUKC, TMPUWIMBBI W OTJIUBLBI, JABUKXCHUC TIIJIAHCT CoaHeyHon CHUCTEMBI,




PEaKTUBHOE JIBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEIOBEKA, BIUSIHUE
aTMoc(epHOro HaBieHHUs Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYecKue BOJIHBI, HYHaAMH, 3X0

Texnuueckue yCWlpOIZCl’I’lGCl.' CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPCHUA, OWUHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIyar, HO,HBH)KHBIﬁ n

HGHOI[BH)I(HBIﬁ 6JIOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTHBIC MCXAaHU3MbI B 6BITy,

L3l COOOILAOIIUECs] COCY/bl, YCTPOWCTBO BOJONPOBOJAA, THMAPABIMYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE AABJIEHU A
OcCHOBHBIE  TIOJIOKEHHUS  MOJEKYJISAPHO-KMHETUYECKOH  TEOpUHM  CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdHbie Tena

Y JBuxenue dyactun BemiectBa. CBsA3b CKOPOCTH JBW)KEHHUS YacTULl C

' Temneparypoil. bpoyHoBckoe aBmkenue, nuddyzus

2.3 CMaunBaHue U KaWUISPHBIE SIBICHUS

2.4 TemoBoe paclIiupeHue U cxatue

2.5 TennoBoe paBHOBECHE

26 Buytpennsas sueprus. Pabota u Temonepenadya Kak CrnocoObl M3MEHEHHs

' BHYTPEHHEHN YHEPTUHN

2.7 Bunel Teronepenaun: TEMIONPOBOJHOCTh, KOHBEKIUS, U3Ty4EHHE
Harpesanne wu oxnaxaeHnue Ten. KoamdecTBo  TemnoTsl. Y enbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS PHEPIMM B TEIUIOBBIX IpolEccax. YPaBHEHHE TEIUIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenue u kxoHuaeHcanuda. V3meHeHHe BHYTPEHHEH SHEpPruud B MPOIECCEe

210 UCHapeHuss W KoHjaeHcauuu. KuneHue JKUAKOCTH. VY7AenpHas TeIIoTa

napooOpazoBanus: L = Q/m




2.11

BiaxxHocTh BO31yXa

2.12

IInaBnenue wu Kpucrasumsauus. I3MeHeHHEe BHYTPEHHEH DJHEPIUM IIpH

IJIABJICHUHU U KpUCTAJJIM3allH. y,I[eJ'IBHaﬂ TCIJIOTA I1JIaBJICHUA:

2.13

2.14

2.15

2.16

2.17

BHYTpeHHSIH OHEPIUs CropaHus TOIJIMBA. yz[eanaﬂ TEIJIOTA CrOpaHus TOIIIMBA:

q=Q/m

[Tpuntume! padoTs! TemoBbix ABuraTenei. KT/l TermmoBoro asuraress

Ilpakmuueckue pabomul

W3mepenune yaenbHON TEMIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIUYECTBa
TEIUIOTHI, IOJYYEHHOTO BOJONH KOMHATHOM TemmepaTypbl (QUKCHUPOBAHHOM
Macchl, B KOTOPYIO OIIyIIEH HarpeTblil IWIMHIP; KOJWYECTBA TEIUIOTHI,
OTJIaHHOI'0 HAarpeTbhiM LMIMHAPOM, IOCJIE OIYCKaHUs €ro B BOJLY KOMHATHOHN
TEMIEPATYpbl; OTHOCUTEIBHONW BIIAXKHOCTU BO3AYXa; YJEIbHOW TEMJIOTHI
IaBieHus Jipga. MccnenoBaHue W3MEHEHHs TeMIlEpaTypbl BOJABI  IIPH
Pa3IMYHBIX YCJIOBHUSX; SIBJIEHUS TEMJOOOMEHA NMpPU CMEUIMBAHUU XOJOTHOU M

ropsmeﬁ BOJBI; IIpOo1ieCCa UCIIApCHUA

Qusuueckue A6NeHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIIpHbIE
ABJIEHUSL B NPUPOJE, KPUCTAIIBI B MpHpoje, uznydeHue CoiHIa, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUIKOCTHBIM TEPMOMETp, JATUYUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus

3.1
3.2
3.3

OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexkrpuzanus Tei. J[Ba BUa 3JIE€KTPUUECKUX 3apsiioB
B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona

3aKkoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaa

3.4

Onektpuueckoe mnone. HanpsxéHHocTh anekTpuyeckoro mnois. IIpuHnun

CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu osnexrtpudeckux 3apsnoB. JIeHCTBHE JJIEKTPUYECKOrO IO  HaA

aneKkTpudeckue 3apsibl. [IpOBOIHUKY U TUANIEKTPUKU




[TocTostHHBIN 31eKTpUUecKUi TOK. JlelicTBus anekTpuyeckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 I=gqg/t,U=A/
DNEKTPUUECKOE COIIPOTUBIIEHUE. Y AEIBHOE 3JIEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R=pl/S
38 3akon Oma s yuactka anektpudeckon nenu: | = U/R
[locnenoBarenbHOE COETUHEHUE IPOBOAHUKOB:
I, =I,; U=U+U,; R=R +R,
1 1 1 2
3.9 [TapannenbHOE COEIUHEHNE TPOBOIHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=I+1;R=2.
2 2 ’
CMmeliaHHble COETUHEHMS IPOBOIHUKOB
Pabota u mouHOCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenmna:
3.11 O=I"R-t
3.1 OneiT Opcrena. MarHuTHOe IOJIE€ NPSIMOTO IPOBOJHHKA € TOKOM. JIMHMHM
MarHUTHOM MHAYKIIUH
313 MarnuTHoe 10J€ TMOCTOSIHHOTO MarHuta. B3auMojaeicTBUe MNOCTOSHHBIX
MarHuTOB
3.14 JleiicTBrE MarHUTHOTO MOJISl HA POBOJIHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTrpoMaruuTHoM UHAYKIUU. [IpaBuno Jlenna
Ilpakxmuueckue pabomwl
W3mepeHne  3JIEKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOpAa;  MOIIHOCTH
3.16 AIIEKTPUUYECKOTO TOKA; pabOThI AIEKTPHUUECKOTO TOKA.

HCCJ’ICI{OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHKAIOMIEITO B IIPOBOAHHKE
(pGSI/ICTOpBI, naMnqua), OT HAIIPAKCHHA Ha KOHLIAX MPOBOJHHKA; 3aBUCUMOCTU

COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAANX €TI0 IMOIIECPEUYHOT0 CCUCHHUA U




YACIBHOTO COIIPOTUBJICHU.
HpOBepKa nmpasujia I SJICKTPUUCCKOrO HAIIPSAXKCHHA IMPU ITOCICA0BATCIIBHOM
COCAMHCHUHN IIPOBOAHUKOB, IIpaBuWjia IJId CHJIbI SJICKTPUYCCKOrO TOKa IIpH

napajuieIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue sA6leHUs 6 npupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHM3MOB, MATHUTHOE TOJIe 3eMITH, Apeiid MOI0COoB,
POJIb MArHUTHOTO TIOJIS LTS KU3HK Ha 3eMle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  IJIGKTPUYCCKOW  DHEPTUH,  DJIEKTPOOCBETHUTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOIPUOOPHI (mpumepsi), AJICKTPUUYCCKUE
MPEIOXPAHUTEIN, DSJCKTPOMArHHUT, OJJIGKTPOJBHUTATEIIb IMOCTOSHHOTO TOKa,
TEHEPATOpP MOCTOSHHOT'O TOKa
3.19 DnekTpoMarHuTHbIC BOJHBI. 11IKaa 37eKTpOMarHUTHBIX BOJIH
3.20 JlyaeBas monenb cBera. [IpsiMoMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxxeHus ceera. [Imockoe 3epkasno
3.22 [Tpenomienue cBera. 3aKOH MPEJIOMIICHUS CBETA
3.23 Hucniepcus cBera
3.4 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHue JIMH3BL. OnTHYeckas cuia
' mun3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruueckue nprudopbl
IIpakmuyeckue pabomol
H3mepeHne OoNnTUYECKOW CHUITbI COOHMpAIONIEi JTMH3BI, (POKYCHOTO PaCCTOSTHHS
coOuparo1ie JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeAMETa U U300paKeHHUs,
396 KOTJla IPeIMET PacIoIOKeH B ABOMHOM (oKyce), MOKa3aTes IpeIoMISHHUS CTEKIIa.
' UccnenoBanme cBoiicTBa M300pakeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JTMH3bI, U3MEHEHUs! (JOKYCHOTO PACCTOSHUS ABYX CIOKEHHBIX JIMH3;
3aBHCHMOCTH yTJa TMPEIOMJICHHS CBETOBOTO JIyda OT yrjla TaJCHHsS Ha TPAHHIIC
«BO3JIyX — CTEKIIO»
397 Quzuueckue sasieHus 6 npupode. 3arMmenHuss ComHna u JlyHbl, 1BeTa Te,
' ONTHYECKHE sIBJIEHUS B aTMOoc(hepe (11BeT Heba, pedpakitus, paxyra, MUpPaxK)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBLGIE SIBJIEHUA
4.1 PagnoaktuBHOCTH. Anb(da-, OeTa-, ramma-uznyyenus. Peakiuu anbda-u Oera-




pacrmiazna

4.2 OmnsiTel Peszepdopaa no paccesnuto anbha-vactui. [nanerapuas Mmoiens aToma

4.3 CocraB aToMHOrO sipa. M30ToIBI

4.4 Ilepuon nomypacnazna aTOMHBIX sIIEp

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOT'O YHCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE HW3JIyUEHUE NPHUPOJIHBIX MUHEPAJIOB,
JieficTBUE palMOaKTUBHBIX M3YyYEHUN Ha OPraHu3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHIUBHUYaJIbHBIN 103UMETpP, Kamepa

Bunbcona, sinepHas sHepreTuka




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka: 7-1 kiacc: 6a30BbIN YpOBEHB: YUeOHUK; 3-€ U3AaHue, mepepadoTaHHOe
[Tepeimkun .M., BanoB A.l. AxunonepHoe o6mectBo «M3narensctBo «lIpocBemennes
» dusuka: 8-if kiacc: 6a30BBI YPOBEHD: YUCOHUK; 3-€ U3IaHue, TIepepadoTaHHOE
[Tepeimkun .M., BanoB A.l. AxunonepHoe obmectBo «M3narensctBo «IIpocBemenue»
» Ousnka: 9-i kacc: 6a30BbIM ypOBEHB: yUeOHUK; 3-€ u3aHue, nepepadoTaHHOe
[epoimkun .M., I'yrauk E.M., UBanoB A.U. u np. AkuinoHepHoe 00111ecTBO
«M3natenscTBO «IIpocBenieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubmuorexa [JOK
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