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[Tpumepnas paboyast mporpamma 1o (pu3ruKe Ha YpoBHE OCHOBHOIO
oOmiero o0pa3oBaHUsS COCTaBJICHAa HAa OCHOBE IOJOKEHUH WM Tpe-
OoBaHUI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOM
o0pa3oBaTeNbHON MPOTpaMMBbl, MpeacTaBieHHbIX B DeneparbHoM
ro- CyJIapCTBEHHOM 00pa30BaTelIbHOM CTaHJIApTe OCHOBHOTO
obmero 00- pazoBanusi (PI'OC OOO), a Takke ¢ y4ETOM
[Tpumepno# mporpaMmmbl BocriuTanuss 1 KoHuenmumu npenogaBanust
yueOHoro mpeamera «®Pu- 3uUka» B 00pa3oBaTEIbHBIX
opranuszanusax Poccuiickoin denepanun, peanns3yromux OCHOBHBIE
00111€00pa30BaTEIbHbBIE IPOrPAMMBI.
[TOSAACHUTEJIbHASA 3AIIMCKA

Conepxanue [Iporpammel HampaBiieHO Ha (OPMHUPOBAHUE €CTE-
CTBEHHO-HAYYHOW I'PaMOTHOCTHM yYalllUXCs W OpPraHU3alUI0 U3Y-
qyeHuss (PU3MKH Ha AeSITEIbHOCTHOW OCHOBE. B Hell yduThIBaroTCs
BO3MOXXHOCTH MpeameTra B peanuzanuu  tpedoBanuit PI'OC
OOO K mIaHUPYEMBIM JIMYHOCTHBIM M MeETallpeaMETHBIM
pe3yiapTaTaM OO0y4YeHMs, a TakXXe MEXIPEIMETHbIE CBSI3U
€CTECTBEHHO-HAYYHbIX yUYEOHBIX MPEAMETOB Ha YpPOBHE OCHOBHOTO
0011ero oOpa3oBaHMsI.

B 1nporpamme onpenensirtorcss OCHOBHBIE LEIH HU3YyYEHUS
(pr3uKM Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHus, INIAHUPYEMBbIS
pe3ysib-  TaTbl  OCBOGHHS Kypca  (U3UKU:  JIMYHOCTHBIEC,
MeTanpeaMeTHbBIC, TPeMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma ycraHaBiMBaeT paclipeliefieHue yueOHOro marepuana
no rojgaMm oOydeHuss (o KiaccaMm), NpeajaraeT MNPUMEPHYIO
IOCJIE0- BaTEJIbHOCTh M3YYE€HHUsS TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHUSL IIpEl- METHOTO COACpXKaHUsA M Y4E€TEe BO3PACTHBIX
0COOEHHOCTEM ydaluxcsi, a TakXKe IMPUMEPHOE TeMaTUYecKoe
IUIAHUPOBAaHUE C YKa3aHUEM KO- JIMYECTBAa YacOB Ha H3yUYCHHUE
KOKJIOH TeMbl M NPUMEPHOM XapakTepu- CTUKON ydyeOHOMU
JEeSITeIbHOCTH y4allluXCsl, PpeIM3yeMOU IpU U3y- YEHUH 3TUX TEM.

[IporpaMmma MoOkeT OBITH MCHOJIB30BaHA YYHTEISIMH KaK OCHOBA
IJIsSL COCTaBIIeHUsI cBouX pabouux mporpamm. [Ipu pazpaboTke pado-
Yyeld mporpaMMbl B TEMaTUUYECKOM TUIAHUPOBAHUU JIOJKHBI OBIThH
YYTEHbI BO3MOYHOCTH HCTOJIb30BaHUS JJIEKTPOHHBIX (IIU(PPOBBIX)
00pa3oBaTeNbHBIX PECYpPCOB, SBIAIOLUIUXCS Y4YEOHO-METOIUYECKH-
MM Marepuajiamud (MyJbTUMEIUNHHBIE MOPOrPaMMBbI, 3JIEKTPOHHbIE
Y4EeOHUKU U 3aJaYHUKU, DJIEKTPOHHBIE OHOIMOTEKH, BUPTyaJbHbIC



71a00paTOpUH, UTPOBBIE MPOTrPaMMBbI, KOJUIEKIIMH LH(PPOBBIX oOpa-
30BaTEIBHBIX PECYPCOB), PEATMU3YIONIUX JAUAAKTHUYECKHE BO3MOXK-
Hoctu UKT, comepxkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEJIb-
CTBY 00 00pa30oBaHUH.

[Ipumepnast pabouasi mporpaMma He CKOBBIBAET TBOPUYECKYIO MHU-
LUATUBY YYUTENCH M MPEIOCTaBISICT BO3MOXKHOCTH JIJIsl peaii3alun
pa3MYHBIX METOAMYECKHUX MOAXOJIOB K IPENoJaBaHUIO0 (HU3UKHU
MPU yCJIOBUU COXPAHEHHSI O00s3aTEIbHOM YacTH COJEp>KaHUs

Kypca.



OBILIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «DPU3UKA»

Kypc ¢pusnku — cucremooOpa3yrommii 171 €CTeCTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, TOCKOIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHO-
B€ TIPOILIECCOB W SIBJICHHUMN, H3y4aeMbIX XUMHCH, OUOJIOTHEH,
acTpoHO- Mued u ¢usnueckoi reorpadueii. Puzuka — 3TO
OpeaAMET, KOTOPBIM HE TOJBKO BHOCHUT OCHOBHOM BKJIaJl B
€CTECTBEHHO-HAy4YHYI0 KapTUHY MHpa, HO U HPEIOCTaBISIET
HauOoJiee sICHbIe OOpas3lbl TPUMEHEHUSI HAy4YHOrO METoa
IMO3HAHUS, T. €. CI1I0c00a MOJIyUYEHUs] JOCTOBEPHBIX 3HAHUN O MUpE.
Hakownen, ¢usnka — 3TO NpeaMeT, KOTOPBIA HapsiLy C JIPYTUMH
€CTECTBEHHO-HAYYHBIMU IIpeAMETaMM JOJDKEH JaTh LIKOJbHUKAM
NpeJCTaBJIeHUEe 00 YBJIEKATEIbHOCTH HAyYHOTO HCCJIe- JIOBaHUS U
PaloCTH CaMOCTOSATEILHOIO OTKPBITHS HOBOT'O 3HAHUS.

OnHa w3 TrnaBHBIX 3ajJa4d  (u3UYeckoro oOpa3oBaHUs B
CTpyKType o0mero oOpa3oBaHUsI COCTOMUT B (HOPMHUPOBAHUU
€CTECTBEHHO-Hay4Y- HOW TIpaMOTHOCTH M HMHTEpeca K HayKe Yy
OCHOBHOM Macchl 00y4aro-IIUXcsl, KOTOpbI€ B JajibHEHIIeM Oy1yT
3aHSTHI B CaMbIX pa3HO- 0Opa3HbIX cepax aesrenbHocTH. Ho He
MEHee BAXKHOW 3anadeld sB- JII€TCsl BBIABICHHE M IOATOTOBKA
TaJIaHTJIUBBIX MOJIOJBIX JIOJAEH JJIsl IPOJIOJKEHUs 0Opa30BaHUs U
manbHEHIe mpodeccuoHanb- HOW JIESTENIBHOCTH B 00JlacTH
€CTeCTBEHHO-HAYUYHBIX  MCCIIEIOBAHMI M  CO3JaHUU  HOBBIX
TexHoioruii. CorjacHO MNOPHUHATOMY B MEXIyHa- POIHOM
coolliecTBe  omnpenesieHuto,  «EcrecTBeHHO-Hay4yHas  rpa-
MOTHOCTb — 3TO CIIOCOOHOCTh Y€JIOBEKAa 3aHUMaThb AaKTHUBHYIO
rpak- TaHCKYIO MO3ULIMIO MO OOLIECTBEHHO 3HAUYMMBbIM BOIIPOCaM,
CBSI3aH- HBIM C €CTECTBEHHBIMM HayKaMH, U €ro TIOTOBHOCTb
MHTEpPECOBATbCSl  €CTECTBEHHO-HAayuyHbIMM  ujesiMu.  Hayuno
rPaMOTHBIHM YeJIOBEK CTpEMHUTCA y4acTBOBATh B
apryMeHTUPOBAHHOM OOCY’KJI€HUHU IIpO- OJIeM, OTHOCSIIUXCS K
€CTEeCTBEHHbIM HAayKaM H TEXHOJOTHSM, YTO TpeOyeT OT HEro
CJIEIYIOIIUX KOMIIETEHTHOCTEMH:

—Hay4YHO OOBSICHSTH SIBICHMUS,
—OILICHUBATh U MOHUMaTh OCOOCHHOCTH HAy4YHOr'O MCCIEeIO0BaHUS,
—MWHTEePHPETUPOBATh JAaHHbIE U HCIIOJb30BaTh Hay4YHbIE JOKa3a-

TEJILCTBA JUUISI TTOJIyUYE€HUs BBIBOJIOB.»

N3yuenne pu3nku cnocoOHO BHECTH PEIIAroIUi BKJIa B (hOpMU-
pOBaHUE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYarolIuXcCsl.



HEJN U3VUEHNA YUEBHOI'O ITPEAMETA «®U3NKA»

Lenu nzydenust Gpu3MKU:

—TpUOOpPETEHUE UHTEpPECca U CTPEMJIICHHUS O0YyUYarOIIMXCsl K Hay4-
HOMY H3YYEHHIO MPHUPOABI, Pa3BUTHE HMX HHTEIUICKTYaJTbHBIX
U TBOPUYECKUX CIIOCOOHOCTEM;

—pa3BHUTHE MPEACTABICHUA O HAYYHOM METO/Ie TIO3HAHUSA U POopMU-
pPOBaHHE MCCIEA0BATEIHCKOTO OTHOIICHHS K OKPY>KAIOIIUM SIBJIC-
HUSIM;

—dopMHupoOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa u3y-
YEeHUsI OCHOB CTPOSHHSI MaTepUU U (PyHITaMEHTAIBHBIX 3aKOHOB
(pnzukuy;

—bopMHUpOBaHUE TPEACTABICHUNH O PONM (U3WUKH JJIST Pa3BUTH
JIPYTUX €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

—pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cepax Oyayiiei mpo-
(peccronanbHOM AESATEIBHOCTH, CBSI3aHHOM € (PU3MKOM, MOAro-
TOBKa K JaJIbHEUIIIEMy OOYyYEHHIO B S TOM HAIIPaBICHUH.
JlocTmxeHue 3TUX 1ejeld Ha YpoBHE OCHOBHOT'O 00111ero oopa3ona-

HUs1 00€CIIeUnBaETCs PENICHHUEM CIIEAYIOINX 3a1a4:

—IpUOOpPETEeHNE 3HAHUU O NUCKPETHOM CTPOEHMM BEIIECTBA, O
Me- XaHUYECKHUX, TEIUIOBbIX, JJIEKTPUUECKHX, MAarHuUTHBIX U
KBaHTO- BBIX SIBJICHUSIX;

—TIpUOOPETCHNE YMEHUU OMUCKHIBATh U OOBSICHATH (PU3UUECKHUE SIB-
JICHUSI C MCTI0JIb30BaHUEM IIOJIyUYE€HHbBIX 3HAHUI;

—OCBOECHHUE METOJIOB PEIICHUS NPOCTEUIINX pacu€THBIX 3a7a4 C MC-
MOJIb30BAHUEM (PU3MUECKUX MOJEJIed, TBOPUECKUX U IMpPaKTH-
KO-OpPHUEHTUPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHUN HAOII0NaTh MPUPOJHBIC SBICHUS U BBIIOJHATH
OMBITHI, JJA0OpaTOPHBIE PAOOTHl U IKCIIEPUMEHTAIbHBIE HCCIIEI0-
BaHUS C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX IPUOOPOB;

—oOocBOeHUe NpUEMOB paboThl ¢ UHpoOpMaruel HU3NIECKOro coaep-
JKaHUsl, BKJIIOYass UHMOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSIX
(u3uKy; aHAIN3 U KPUTUYECKOE OLIEHUBaHUE MH(OPMaLINY;

—3HaKOMCTBO c0 cepamu nmpodeccroHanbHON NeATeTbHOCTH, CBSI-
3aHHBIMM C (PU3UKOM, U COBPEMEHHBIMU TE€XHOJIOTHUSIMHU, OCHO-
BaHHBIMHU Ha JIOCTMKEHUAX (PU3NYSCKON HAYKH.



MECTO YYEBHOI'O ITPEJIMETA «®U3UKA» B YUEBHOM ITJIAHE

B cootBerctBHE ¢ PI'OC OO0 ¢Pusuka sBisieTcs o0s13aTeIbHBIM
MpeAMETOM Ha YpPOBHE OCHOBHOIrO oOmiero oOpaszoBaHus. JlanHas
porpaMma mnpeaycMaTpuBaeT ulydeHue (GU3MKu Ha 0Aa30BOM ypOB-
He B 00bEme 238 4 3a Tpu roma oOydeHHS 1O 2 4 B HEACNTIO B
7 u 8 xnaccax u no 3 4 B HeAeo B 9 kinacce. B remaTtnueckom muia-
HUPOBaHHMM i / U 8 KJIaCCOB MPEJIIOJIAraeTCs pe3epB BPEMEHH,
KOTOPBIN  y4YHTENb MOXKET UCII0JIb30BaTh 1o CBOEMY
yCMOTpeHUI0, a B 9 Kiacce — TOBTOPUTEIHLHO-0000IIArONIHi
MOJTYJIb.



COJAEPXXAHUME YUEBHOI'O ITPEAMETA «®HU3UKA»

7 xnacc
Paznen 1. ®usnka u e€ posib B IO3HAHUM OKPYKAKOLEro Mupa
®dusnka — Hayka O npupoze. SBiaeHus npupoabl (MC]-).
duznue- CKHE SIBJICHUSL: MEXaHUYECKUE, TEIUIOBBIE,

AJIEKTPUUECKHE, Mar- HUTHBIC, CBETOBBIE, 3BYKOBBIC.

dusnyeckue BeIWYUHBI. 3MepeHne G(HU3UYSCKUX BEIUYHH.
Du- 3UYECKUEC puOOPHI. ITorpemrnocTs U3MEPEHUN.
MexxyHapoaHasi CUCTEMa €ITUHUIL.

Kak ¢usuka u qpyrue ecrecTBeHHbIE HAyKH U3y4arOT TPUPOIY.
EctecTBeHHO-HAay4HBIN METO/ MO3HAHUS: HAOIIOJEHHUE, TOCTAHOBKA
Hay4YHOT'O BOIIPOCA, BBIIBUKEHUE THUIIOTE3, IKCIIEPUMEHT IO TIPO-
BEpKe TUIOTE3, O0OBsICHEHHE HaOJrogaeMoro sipjaeHus. Onucanue
(pu3mUecKux SIBJICHUN C MOMOIILIO MOJEIICH.

Hdemoncmpauuu

1. Mexann4yeckue, TeIIOBbIC, DJIIEKTPUISCKHUE, MarHUTHEBIC,

CBE-TOBBIC SIBJICHHUS.

2. duznyeckue NpudoOpsl U MpoLeaypa NPAMBIX U3MEPEHUN

aHa-JJOTOBBIM U ITU(POBBIM MPUOOPOM.

Jlabopamopnuwsie paoomest u onvimot2

1. OnpeneneHue LEHbI ASJICHUS IIKAJIbl U3MEPUTEIBHOTO MPH-
oopa.

. U3mepenune paccTosiHuil.

. U3mepenue o6bEMa KUAKOCTU U TBEPAOTO Teia.

. Onpenenenue pa3MepoB MajbIX Tell.

. U3mepenue temriepatypsl IpU IMTOMOIIN KUIKOCTHOTO TEPMO-

MeTpa U JaTYUKa TeMIIepaTyphbl.

6. [IpoBegeHue ucciaeqoBaHUs MO MPOBEPKE TUIOTE3bI: JTAIbHOCTH
noyiéra mIapuka, IMyIIEHHOTO TOPU30HTAJIILHO, TEM OOJbIIIe,
4yeM OoJIbIIIe BBICOTA MyCKa.

Pa3zjnen 2. IlepBoHavaibHbIe CBeeHHsI 0 CTPOEHHH BellecTBA

Crtpoenue BellecTBa: aroOMbl M MOJIEKYJbI, HX pa3Mephl.

OnbITHI, TOKa3bIBAIOLIME JUCKPETHOE CTPOCHUE BEIIECTBA.

U s W N

1 MC — »nemeHTBI conepskaHus, BKIIOUAIOIINE MEKIPEIMETHEIE
CBSI3M, KOTOpbIE MOAPOOHEE PACKPBITBI B TEMaTUUYECKOM
IUTAaHUPOBAHUH.

3nece W Jajee TPUBOJAUTCS PACHIMPEHHBIN TEpeYeHb
JTabOpPaTOPHBIX pa- 00T U OIBITOB, U3 KOTOPOTO YUUTEIh JEIacT

2



BBIOOp TIO CBOEMY YCMOTpe- HHIO M C Y4ETOM CIIHCKa
SKCIIEPUMEHTAJIBHBIX 3aJaHuM, NpeiiaraeMbix B pamkax OI'D
1o ¢pu3ukKe.

JIBmkenue wactul] BemiectBa. CBsi3b CKOPOCTH JIBUKECHUS
yacTull ¢ TeMmneparypoil. bpoyHoBckoe aBmxkeHue, auddysus.
Bzaumopeii- crBHMEe  4YacTHIl  BEIECTBA:  IPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH
U TBEPABIX (KpUCTAIINYECKUX) TeJl. B3aumMocBsi3p Mex]y CBOM-
CTBaMHU BEILIECTB B Pa3HBIX arperaTHhIX COCTOSIHUSIX U UX aTOM-
HO-MOJICKYJISIpHBIM ~ cTpoeHueM. (OCOOEHHOCTH  arperaTHbIX
COCTOSI- HUH BOJIBI.

Hdemoncmpauyuu

1. HaOmrogenrne OGpOoyHOBCKOTO JBUKEHUS.

2. HaGmronenne nuddy3nn.

3. HaGmronenue siBJieHUM, OOBSCHSIOIUXCS TIPUTSHKCHUEM HITH

OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnvie pabomsl u onvimolt

1. Ouenka auamerpa aroMa METOJIOM psSJ0B (C HCMIOJb30BAaHUEM

dhotorpadwmii).

2. OnpITH O HAOJIIOAEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl O OOHApPYXXEHHUIO JEUCTBUS CUJ MOJEKYJISIPHOTO

pU-TAKEHUSL.

Paznen 3. /IBu:keHHe W B3auMojaeiicTBHe TeJl

Mexannyeckoe aBUXKeHUE. PaBHOMEpHOE M HEpPaBHOMEPHOE
nBU- )xeHue. Cxkopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM
JIBHKe-HUMU. Pacu€r myTyu u BpeMEHU JBHUXKEHMUS.

SIBnenue uHepuuu. 3akOH MHepuuu. B3aumoneiictBue Ten Kak
NpUYMHA U3MEHEHUsI CKOPOCTH JBUKEHHUs TeJl. Macca kak Mmepa
nuHepTHOCcTH Tena. I[lnorHocTe BemiecTBa. CBSA3b IUIOTHOCTU C
KOJIN-4YE€CTBOM MOJIEKYJ B €AUHUIIE 00bEMA BEIIECTBA.

Cuna Kak XxapakTepUCTUKA B3aumoaencTBus ten. Cuia ynpyro-
cTy U 3akoH ['yka. MI3MepeHne Cuibl ¢ IIOMOIIBIO JUHAMOMETPA.
SIB- neHue TAroreHus U cuna TsokecTu. Cuna TSHKECTH Ha APYTuX
mra- Herax (MC). Bec Ttena. HeBecomocth. CrnoxkeHue Ccui,
HampaBJIEH- HBIX IO OJHOW IpsAMOM. PaBHOAEUCTBYyrOIast CHJI.
Cuna tpeHus. TpeHue CKOJbXEHUST U TpeHHUE IMOoKosi. TpeHue B
npupoze u rexuuke (MC).

Hdemoncmpauuu

1. HaGmroieHne MexaHu4ecKoro ABMKEHUS Tea.

2. I3Mepenue CKOpPOCTH NPSIMOJIMHENHOTO JIBUKCHUSL.



3. HaGmronenue siBJIeHUs HHEPIUU.

4. HabGmonenne u3MeHEHUs CKOPOCTH MPU B3aUMOJCHCTBUH TEl.
5. CpaBHEHHE Macc 10 B3aUMOJIECTBUIO TEIl.

6. CJ10’)K€HHE CUJI, HAIIPABJICHHBIX 1O OJIHOU IIPSIMOIA.



Jlabopamopnsvie pabomsl u onvimol

1. OnpeniesieHue CKOPOCTH PABHOMEPHOTO JBHKEHUS (IIapuka
B )KHUJIKOCTH, MOJCITH YJICKTPHUIESCKOTO aBTOMOOWJIS U T. 11.).

2. OnpeneneHue cpeaHel CKOPOCTH CKOJILKEHUSI OpyCcKa WITH
I11a- pyuKa Mo HaKJIOHHOMW ITIOCKOCTH.

3. OnpeniesieHre IIOTHOCTH TBEPOTO Tea.

4. OTBITBI, JE€MOHCTPUPYIOIINE 3aBUCUMOCTBH paACTsDKEHUS (Je-
(bopmarum) TIpy>KUHBI OT TIPUITOKECHHOU CHITBI.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHUS CKOJIb-
J)KeHHUsI OT CWJIbI JIaBJICHUSI M XapaKTepa COIPUKACAIOIINXCS
I1O0- BEpXHOCTEM.

Pasznen 4. JlaByienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB

JaBnenue. CriocoObl yMEHBIIEHUS W YyBEJIWYEHUsS JaBJICHUS.
JlaB- nenuwe ra3a. 3aBUCHUMOCThH JIaBJICHUsI Ta3a OT o00BEMa,
Temneparypel. llepegaya  maBiaeHHWsT — TBEPABIMU  TeEJIaMHU,
XUnkoctaMu Hu  TazamMu. 3axkoH Ilackamsg. IlmeBmaTtmueckue
MaIuHbI. 3aBUCHUMOCTBH JIaBj€- HHUS J>KUIAKOCTH OT TJIyOWHBI.
I'mapocratuueckuii  mapagokc. Coo00- IIaromIMecs: COCY/bI.
I'mppaBanyeckue MeEXaHU3MBI.

Atmocdepa 3emuin u atmocdepHoe napsieHue. [IpuunHbl cytie-
CTBOBaHUS BO3AyIIHON o6omouku 3emimm. OnbiT Toppuuennu. 13-
MepeHrue arMOoc(EpHOTO JIaBJICHHUS. 3aBUCUMOCTh aTMOC(HEPHOTrO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 1js u3mMepeHus
aTMOC(EpPHOTo JTaBJICHUSI.

JleficTBue >KMJIKOCTM M raza Ha NOrPY>KEHHOE B HHUX TEJO.
BeiTan- kwmBaromias (apxuMmezoBa) cuia. 3akoH ApxuMmena.
IInaBanue ten. Bo3ayxoniaBaHnue.

emoncmpauyuu
. 3aBUCUMOCTD JaBIICHHS Ta3a OT TEMIIePaTyphl.

. Ilepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

. Coolmarommecs: cocyasl.

. 'unpaBnuueckuii mpecc.

. IIposiBnenue neictBusi aTMOCcPepHOTO JaBICHUS.

. 3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHOU
4acTH TeJia U MIIOTHOCTH KUJIKOCTH.

7. PaBEHCTBO BBITAJIKHUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKO-

CTH.

8. YcnoBue 11aBaHus TeJl: MIaBaHUE WM NOrPYKEHUE Tel B 3a-

BHUCHUMOCTH OT COOTHOIIEHMS TIJIOTHOCTEN Tena U KUIKOCTH.
Jlabopamopnsvie padbomsr u onvimol
1. MccnenoBanue 3aBUCUMOCTH Beca TeJia B BOJE OT 00bEMa morpy-

Ul WIN R



JKEHHOM B JKUJIKOCTb YaCTH TENA.

2. OnpeneneHue BBITAIKUBAIOIIEH CHIbI, JEUCTBYIOIIEH Ha
TEJIO0, IOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLICH CUJIBI,
JICUCTBYIO- IIIEW HA TEJIO B )KUJAKOCTH, OT MaccChl TeJia.

4. OnbIThI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIOIICH
CUJIBI, JEUCTBYIOIICH Ha TEJI0 B YKUJKOCTH, OT 00BbEMA MOTPY-
YKEHHOM B JKMJIKOCTb YaCTH Te€JIa U OT IUIOTHOCTHU KUJKOCTH.

5. KoHcTpyupoBanue apeomMerpa WM KOHCTPYMPOBAHHUE JIOIAKHU
U OIIPENIETCHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MomiHOCTh. JHeprus

Mexanunyeckast pabora. MOITHOCTb.

[Ipocthie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs MJIOCKOCTb.
[TpaBuiio paBHOBecus pbluara. [Ipumenenre npaBuiia paBHOBECHUS
peruara k 610Ky. «3o0motoe npaBuiio» mexanuku. KITJ| mpocTeix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanndeckast »Heprus. KuHeTwdueckass ©W MOTEHIIHAJIbHAs
sHep- rus. [IpeBpanienne oTHOro BUAa MEXaHUYECKOW PHEPIrUH B
Jpyroi. 3aKOH COXpaHEHUsI YHEPTUM B MEXaHUKE.

Hdemoncmpauuu

1. ITpumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomsr u onvimaol

1. Onpenenenre pabOTHl CUIJIBI TPEHUS MPU PAaBHOMEPHOM JBHKe-
HUU TeJla 110 TOPU30HTAIBHOUN IMOBEPXHOCTH.

2. MccnenoBanue yciaoBUi paBHOBECHS pblyara.

3. U3mepenue KI1J] HakJIOHHOM MJIOCKOCTH.

4. MI3yueHune 3aKoHa COXPAHEHUsI MEXaHUYECKOU SHEPIrUH.

8 kiacc

Pa3znes 6. TensioBbie siBJIeHUSA

OCHOBHBIE TMOJOXEHHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOpUU
cTpoeHus1 BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI.
OnbIThI, MOATBEPKIAOIIME OCHOBHBIE IMOJOXKEHHUS MOJEKYJISIPHO-
KMHETUYe- CKOW TEOPUH.

Mogaenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOrO COCTOSIHUM
Belie- ctBa. Kpucrannudyeckue u amopdubie Tena. OObsicHEHUE
CBOMCTB I'a30B, KUJIKOCTEN U TBEPJBIX TEJI HA OCHOBE MOJIOKEHUM
MOJIEKY-  JSIPHO-KUHETHYECKOU  TEOPHH. CMmauuBanue o
KalWUIIPHBIE sIBJIE-HUA. TEIUIOBOE pacUIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEIMJIOBOTO JABU-
JKCHUSI YaCTHII.



BayTtpennsist sHeprusi. CriocoObl U3MEHEHUSI BHYTPEHHEH dHep-
THMU: TeIUIonepeaadya u coBepiieHue padborsl. Buasl Termonepenayun:
TEIUIOMPOBOIHOCTh, KOHBEKIIHS, U3TyUYCHHE.

KomnuectBo TenioTel. Y AenbHasi TEINIOEMKOCTh BEIIECTBA.
Te-m1000MeH U TEIOBOE paBHOBECHE. Y PaBHEHHUE TEIJIOBOTO
Oananca. [ImaBienue u oTBepAEBaHNUE KPUCTAIUIMYESCKUX BEIIECTB.
VY nens- Has TerwioTa miasieHus. I[lapoobpazoBanue u
kouaeHcanus. Mcna-penune (MC). Kunienne. Y nenpHas Temniaora
napooOpa3zoBaHusl. 3aBU-CHUMOCTb TEMIIEpPATypbl KUIIEHUSI OT
aTMOC(HEPHOTO JaBIICHHUSI.

BrnaxxnocTts Bo3ayxa.

DHeprus TOnauBa. Y JieabHasl TeII0Ta CrOpaHus.

[MTpunuunsr pabGotel TemnoBbix aurareneil. KIIJ Tenmosoro
nBuraressi. TeruioBble ABUraTelIu U 3allliTa OKPY KaroIe cpeabl
(MCO).

3aKOH COXpaHEHHs U MPEBPAIICHUS YHEPTHUHU B TEIUIOBBIX MPO-
neccax (MC).

Hdemoncmpauuu

1. HaGmronenne OpOyHOBCKOTO JBUKCHUS.

2. HaGmronenne nuddy3nn.

3. HaGntonenue siBIeHUN cMauuMBaHUS U KalWJUISIPHBIX SIBJIE-

HUI.
4. HaGmoeHue TEIIOBOTO pacIIMpPEHUs Tel.
HM3mMmenenue naBieHus ra3a npu M3MEHEeHuH o0bEMa U Harpena-
HUU WU OXJIXKICHUMU.
[IpaBuiia n3mMepeHust TeMIlepaTyphl.
Buner temonepenayun.
OxyakAeHrEe PU COBEPIICHUU PaOOTHI.
9. HarpeBanue npu coBepiiieHUH paObOThl BHEIITHUMU CUJIAMU.
10. CpaBHEHHE TETUIOEMKOCTEH pa3lIMUHbIX BEILECTB.
11. HaOsroneHvue KUmeHusl.
12. HaGnroeHue mocTosIHCTBA TEMIIEPATyphl MPU TIJIABIICHUU.
13. Moaenu TEIJIOBBIX JIBUTATEICH.
Jlabopamopnsvie pabomuvt u onvimol
1. OnBITEI O OOHAPYKEHUIO IEHCTBUS CHUII MOJIEKYJISIPHOTO
MpU- TSHKEHUS.
2. OnBITHI TIO0 BRIPAIIMBAHUIO KPUCTAIJIOB MTOBAPEHHOU COJIU
WY caxapa.
3. OnBITHI TI0 HAOJIOJICHUIO TETIJIOBOT'O PACIIUPEHUS Ta30B,
JKUA-KOCTEN U TBEPABIX TEJI.
4. OnpeneneHue AaBICHUS BO3yxa B OaJIOHE MITIPUIIA.
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5. OnBITEI, IEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIEHUS BO31yXa
OT ero 00bEMa U HarpeBaHMs UITN OXJIAXKICHUS.
6. [IpoBepka TUMoOTE3bl JTUHEWHONW 3aBUCHMOCTU JUIMHBI CTOJIOMKA
YKUJIKOCTU B TEPMOMETPHUUECKON TPYyOKE OT TeMIIepaTyphl.
7. HabGmionienne M3MeHEHUsI BHYTPEHHEH SHEpruu Teja B pe3ylib-
TaTe TeIIonepesayn U padoThl BHEIIHUX CHUJL.
8. MccnenoBaHue siBjeHUs TEIJIOOOMEHa NPU CMELINBAHUU
XO-JIOOHOU U TOPSAYEN BOJIBI.
9. OnpeneneHrne KOJIMYECTBA TEIUIOTHI, OJIyYE€HHOTO BOAOM
MPU TEIUIOOOMEHE C HAarpeThIM METAJUIMYECKUM IIUJIMH]IPOM.
10. OnpeneneHue yAenabHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBaHue npoliecca UCIapeHusl.
12. OnpeneneHnue OTHOCUTEIHLHOM BIIAXKHOCTH BO3]IyXa.
13. OnpeneneHue yAenbHON TEIUIOTHI IUIABJICHUS JIbJa.

Pasznen 7. DiekTpuyeckne U MArHUTHbIE SIBJIEHHS

OnexTpuzanus Tea. JlBa poaa DIJIEKTPUUECKUX 3apsaoB.
B3anmo-  neilictBue  3apskeHHBIX  Tes. 3akoH  KylioHa
(3aBHCHUMOCTh CHJIBI B3aUMOJECHCTBUS  3apsDKEHHBIX Tel  OT
BEJIMYUHBI 3apsIIOB U PACCTO- SIHUSL MEXKy TeJIaMu).

OnekTpuyueckoe 1noje. Hanpspk€HHOCTh 3JIEKTPUYECKOTO TOJIA.
ITpunuun CYINEPIIO3ULINU AIEKTPUUYECKUX noJieun (Ha
Ka4eCTBEHHOM YPOBHE).

Hocurenu AIEKTPUUYECKUX 3apsa0B. DJIeMEeHTapHBII
ayeKTpuue- ckui 3apsja. Crpoenue aroma. lIpoBogHUKHM U
JIURJIEKTPUKU. 3aKOH COXPAHEHUSI SJIEKTPUYECKOTrO 3apsijia.

DJIeKTpUUECKU I TOK. YcnoBus CYILIECTBOBAHMUS
3JIEKTPUYECKOr0 TOKa. MICTOYHMKU MOCTOSIHHOTO TOKa. JleiicTBus
SIIEKTPUYECKOTO TOKa (TEmjIoBOE, XHUMHYECKOE, MAarHuTHOE).
ODJIEKTPUUECKUN TOK B KHUIAKOCTSIX U razax.

DnekTpuyueckKas enb. Cuna TOKA. DIEeKTpUIECKOe
HaIpsHKEHUE. ConpoTuBieHue MPOBOJHUKA. YnenbHoe
COINPOTHUBIIEHHE BellecTBa. 3akoH OmMa Ui ydacTKa LEIu.
ITocnenoBarenbHOE M MapaIEIbHOE COETUHEHNE IIPOBOIHUKOB.

PabGoTra M MOIIHOCTH 3JEKTPUUECKOro TOKa. 3akoH J[>koymis—
Jlenna. DrnekTpuyeckrWe MEenu M IOTPEeOUTENH 3JIEKTPUYECKOU
SHep-TuHu B ObITy. KOpoTKOe 3aMbIKaHUE.

[TocTrosiHHble MarHuThl. B3anMojeicTBHE NOCTOSHHBIX MAarHu-
TOB. MaruuTtHoe nosie. MarHuTHOe 1ojie 3eMJIM U €r0 3Ha4eHue JUIs
KW3HU Ha 3emie. OnbIT Opcerena. MarHuTHOE MO DJIEKTPUUYECKOTO
Toka. IlpuMeHeHue 3JIeKTpOMAarHUTOB B TeXHUKe. [leiicTBue Mmar-
HUTHOTO I0JIs1 HA TPOBOJHUK C TOKOM. DJIEKTPOJABUIATENb TOCTOSH -



HOro Toka. HMcnonp3oBaHuE »JIJIEKTPOABUTATENIEM B TEXHUYECKUX
YCTPOMCTBAaX ¥ Ha TPAHCIIOPTE.

Onbitel Dapanes. SBieHHE HSIACSKTPOMATHUTHON MHAYKIIUH.
IIpa- Buno Jlenna. Onektporeneparop. CnocoObl MNOJy4YEHUS
AJIEKTPUYE- CKOW DHEPrUuM. DICKTPOCTAHIIUN HA BO30OHOBIISIEMBIX
UCTOYHUKAX YHEPTUH.

Hemoncmpauuu

1. DnexTpu3anus Tell.

2. JIBa pona 3IEeKTPUYECKHUX 3apsiIOB U B3aUMOJCUCTBUE 3apsi-
JKCHHBIX TEJl.

YCTpONCTBO U NEHCTBHUE AIIEKTPOCKOIIA.
DJeKTpocTaTuueCcKasi MHIYKITHSI.
3aKOH COXpaHEHUS DJIEKTPUUECKUX 3aPsI0B.
[TpoBOAHUKH U TUITEKTPUKHU.
MoaenupoBaHue CUIOBBIX JUHHUN AJIEKTPUUECKOTO TIOJIS.
M cTOYHHKY MTOCTOSIHHOTO TOKA.
JlefcTBUS 3JIEKTPUYECKOTO TOKA.
10. DIEKTPUYECKHUH TOK B JKUIKOCTH.
11. T"'a30BBIN pa3psi.
12. I3MepeHune CUJibl TOKa aMIIEPMETPOM.
13. 3MepeHune 3JIEKTPUYECKOr0 HANPS)KEHUSI BOJIBTMETPOM.
14. PeoctaT m mMara3uH CONPOTHUBIICHUI.
15. B3aumMopelicTBHEe IMOCTOSHHBIX MarHUTOB.
16. MoaenupoBaHUE HEBO3MOKHOCTH Pa3/CJICHUs IIOJIFOCOB Mar-
HUTA.
17. MonenupoBaHue€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHHUTOB.
18. OmnbIT Dpcrena.
19. MaruuTHoe noJjie Toka. DJIeKTPOMarHur.
20. [leiicTBMEe MarHUTHOIO IOJs1 HA IIPOBOJHUK C TOKOM.
21. DneKkTpoABUTaTellb IMOCTOSIHHOIO TOKA.
22. WlccnenoBaHue SIBJICHUS 3JIEKTPOMArHUTHOW WHIYKLHH.
23. OnbiTel Papanes.
24. 3aBUCHMMOCTb HAIIPpaBJIE€HUS UHAYKIIMOHHOI'O TOKa OT YCJIOBUM
€ro BO3BHUKHOBEHHUSI.
25. DJeKTporeHepaTop MOCTOSIHHOI'O TOKa.
Jlabopamopnsvie padbomsl u onvimol
1. OTBITHI O HAOIIOJICHUIO DIICKTPU3AIINHU TeJl HHAYKIIUEH U
MPH CONPUKOCHOBEHUH.
2. UccnenoBanue AeicTBUS 3JIEKTPUUECKOTO MOJIsl HA MIPOBOJIHU-
KU U JUDBJIEKTPUKU.
3. COopka u mpoBepKa padOThI MNEKTPUUCCKON IS MOCTOSHHOTO
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TOKa.

4. U3mepeHune v peryJupoBaHue HANPSIKECHUS.

5. MccimenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYLIETO 4Yepe3 pe-
3UCTOP, OT CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3U-
cTope.

6. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD SJIEKTPUYECKOIO CO-
MPOTUBJICHUSI TPOBOJHUKA OT €r0 JJIMHBI, IUIONIAJU IONepey-
HOTO CEYEHMS U MaTtepuaa.

7. IlpoBepka npaBuiia CIOKEHUsI HANPSHKEHUM MIPU IIOCJIEN0BA-
TEJIbHOM COE€JIMHEHHUH JIByX PE3UCTOPOB.

8. ITpoBepka npaBuiia AJisi CHJIbI TOKA MPHU NApaJIEIbHOM COEJIN-
HEHUU PE3UCTOPOB.

9. OmpeneneHrue padOTHI JIEKTPUUECKOTO TOKA, UIAYIIETO Yepe3
pe3ucTop.

10. OnpenesieHHue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIJIECISIEMON
Ha pEe3UCTOpE.

11. MccnenoBaHue 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO Yepe3
JIJaM-TIOYKY, OT Halpsi>)KEHUsI HA HEM.

12. Onpenenenue KII/l narpeBaress.

13. MccnenoBaHne MAarHUTHOTO B3aUMOJIEHMCTBHS MOCTOSIHHBIX Mar-
HUTOB.

14. I3ydyeHne MarHUTHOTO MOJs NMOCTOSHHBIX MAarHUTOB IpPH HX
00BEeAUHEHUU U pa3/IeIICHUH.

15. MccnenoBanue neMCTBUS SIEKTPUUECKOIO TOKA HA MAarHUTHYO
CTpEJIKY.

16. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJEH-
CTBUSI KATyIIKH C TOKOM M MarHuTta OT CHJIbI TOKa U
HaIpaBJie- HUSl TOKA B KaTylIKeE.

17. I3yueHune 1elCTBUSI MArHUTHOI'O MOJIsl HA IPOBOJHUK C TOKOM.

18. KoHcTpynpoBaHue U U3y4yeHue padOThl JIEKTPOIBUTATENS.

19. Uzmepenue KI1/] anekTpoaBUrarenbHOM yCTaHOBKH.

20. ONBITHI IO UCCIIEAOBAHUIO SIBJICHUS AJIEKTPOMAarHUTHOW HHIYK-
LIMU: UCCIIEIOBAHUE U3MEHEHUN 3HAUYCHUS U HAIlPaBJICHUS] UH-
JYKIIMOHHOI'O TOKa.

9 kmacc

Pa3znen 8. Mexanudeckue siBJIeHHUS

Mexanuyeckoe aBwxeHue. MarepuanbHas Touka. Cucrema OT-
cuéra. OTHOCUTENBHOCTh MEXAaHUYECKOr0 IABWXKEHUs. PaBHOMepHOE
NPSIMOJIMHENHOE JNBWKeHUE. HepaBHOMEPHOE NPSIMOJIMHEWHOE JIBU-
>)keHue. Cpe/lHsIsE 1 MTHOBEHHAsl CKOPOCTh TeJjla IPU HEPABHOMED-



Yckopenue. PaBHOYCKOpEHHOE MNPSIMOJIMHEWHOE JBUYKCHHUE.
CBo-0o1H0€e magenue. OnwiTel [Nanuest.

PaBnomepHOe nBukeHue no OkpykHoctu. Ilepuon m yacrora
00- paleHust. JIunennas u yrjaoBas CKOPOCTH.
LlenTpocTpemMUTEILHOE YCKOPEHHUE.

ITepBriii 3akoH HeroToHa. Bropoii 3akoH Herotona. Tpernii 3a-
KOH HprotoHa. [IpuHIMO Cyneprio3uiiuu Cul.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cujia TPEHUS
CKOJIb-KE€HMUSI, CHUJIa TPEHUS MTOKOsI, IPYTrue BUIbI TPEHUS.

Cuiia TS)KECTHU M 3aKOH BCEMHUPHOIO TSTOTEHUS. Y CKOpPEHHE
cBO- 6onHOTO MageHwus. J{Bmwxkenune mianet Bokpyr Comamna (MC).
[lepBasikocmuueckast ckopocTh. HeBecoMOCTh U neperpys3KH.

PaBHOBecne MaTepruaibHOW TOYKH. AOCOIIOTHO TBEPIOE TEJIO.
PaBHOBecue TBEPIOTrO Tena C 3aKPEIVIEHHOW OCBIO BpAallCHUS.
Mo- meHT cuiibl. LlenTp TskecTH.

Nmnynsc Ttenma. U3menenne umnyibca. UMnynbc cuiibl. 3aKOH
coxpaHeHHs uMItyJjibca. PeaktuBHoe nuxenue (MC).

Mexanndeckasi pabora W MomHOCTh. Pabota cui TsKecTH,
ynpy- roct, Tpeaus. CBsi3zp s3Hepruu u padotsl. [loTeHumanbHas
SHEpPrusi Tejla, IMOJHSATOrO  HaJX  MOBEPXHOCTBIO  3E€MJIH.
IToreHnmanbHasi 3HEp- TUsl CXATOW TNpykuHbI. KuHernueckas
sHeprus. Teopema 0 KHHE- THUECKOW YHEPrumr. 3aKOH COXPaHECHU S
MEXaHUYECKOU YHEPTUH.

demoncmpauyuu

1. Habmrogenne MexaHM4YeCKOro JABWKEHUS Tejla OTHOCUTEIbHO
pa3HbIX TEJI OTCUETA.

2. CpaBHEHHE MyTE€W U TPACKTOPUM ABUKEHHUS OJHOIO U TOTO K€
TeJIa OTHOCUTEJIBHO PA3HbIX TEJl OTCUETA.

3. I3MepeHue CKOpOCTU U YCKOPEHUST NPSIMOJIMHEUHOTO
JIBUYKE- HUSL.

4. MccneqoBaHrue NPU3HAKOB PAaBHOYCKOPEHHOTO JIBH>KEHHSI.

5. HaGmronenue ABM>KEHUS Tella MO OKPY>KHOCTH.

6. HaOmroieHne MexaHW4YecKUX SIBJIEHMM, MPOUCXOISLIUX B CH-
creMe orcu€ra «Tenexka» Npu €€ paBHOMEPHOM U YCKOPEHHOM
JBU)KEHUH OTHOCHUTEJIbHO KaOWHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHMs TeJla OT MacChl Tejla U JIEUCTBYIOLIEH
Ha HETO CUJIBL.

8. HabGmronenue paBeHCTBA CUJI TIPH B3aUMOJICHCTBUH Tell.

9. I3meHeHue Beca Tesia IpU YCKOPEHHOM JIBH)KEHUH.

10. Ilepenaya nmmynbsca pu B3aUMOAENCTBUHU TEIL.
11. IIpeobpazoBaHust FSHEPTUM NMPHU B3aUMOJECHCTBUU TEJl.



12. CoxpaHeHuEe UMIIYJIbCA IPHU HEYNIPYTOM B3aUMOJAEHCTBUU.
13. CoxpaHeHHE UMITyJIbca MpU abCOJITHO YIPYTrom
B3aUMO/IEW- CTBUU.
14. HabmroneHne peakTHBHOTO JBHM)KCHHSI.
15. CoxpaHeHHE MEXaHWYECKOW PHEPTUM MPH CBOOOTHOM MAICHUU.
16. CoxpaHeHHE MEXaHUYECKON YHEPrUuu Npy ABMKEHUU Tea
MO ICUCTBUEM IIPYKUHBI.

Jlabopamopnsie pabomsl u onvimol

1. KoncrpynpoBanue tpakra 1y pa3roHa M JajJbHEHIIErO0 pPaBHO-
MEPHOTO JIBWKCHUS IIAPUKA WUJIN TEJICIKKU.

2. OnpeneneHne CpeaHE CKOPOCTH CKOJIBKEHUS OpycKa WU JBU-
JKEHUSI [IapUKa 110 HAKJIOHHOMW INIOCKOCTH.

3. OnpenesieHUe YCKOpPEHHsI Tejla Ipu PaBHOYCKOPEHHOM
JIBUYKE-HUM 110 HAKJIOHHOW INIOCKOCTH.

4. UccnenoBanre 3aBUCHUMOCTH IIyTH OT BPEMEHHM MPHU PaBHOYCKO-
PEHHOM JBM)XKEHUU 0€3 HayaJIbHOU CKOPOCTH.

5. IIpoBepka rumoTessl: €ciii NpU  PaBHOYCKOPEHHOM JIBUYKEHUM
0e3 HayaJIbHOM CKOPOCTH IIyTU OTHOCSTCS KaK psii HEYETHBIX
YHCel, TO COOTBETCTBYIOIIME MNPOMEXYTKH BPEMEHHU  OJHMHA-
KOBBI.

6. ccnenoBaHue 3aBUCHUMOCTH CWJIbBI TPEHUSI CKOJBXEHUSI OT

CH-JIbl HOPMAJILHOT'O 1aBJICHUS.

. Onpenenenne kodGHUITMEHTA TPEHUSI CKOJTBKCHHUS.
. OnpenesieHne )XECTKOCTHU MPYKUHBI.

9. Onpexenenrue padOThI CHIIBI TPEHUS MPU PABHOMEPHOM JBHXKE-
HUU TeJla 110 TOPU30HTAIBHOU IMOBEPXHOCTH.

10.Onpenenenue paboThl CUJIBI YOPYTOCTH IIPpU MOABEME Tpy3a
C HCIIOJIb30BaHMUEM HEIMOJABUYKHOTO U MOABUKHOTO OJIOKOB.

11. MI3yuyeHue 3aKkoHa COXPAaHEHUs SJHEPTUH.

Pa3aen 9. Mexannueckue KoJie0aHuA U BOJTHBI

Konebarenbnoe  aBmkeHue. OCHOBHBIE  XapaKTEPUCTUKHU

Kkosieba- HUi: mepuoj, 4acTtora, aMIuiuTyla. MaTeMaTU4ecKuid u
Opy>KUH- HbIKW  MasTHUKU. IIpeBpamienue sHeprum  1pu
KO0J1e0aTeIbHOM JIBU- )KEHUU.

3aTtyxaro1ue konebdanus. BeIHyX1eHHbIe KOoJeOaHusl.

Pe3onanc. MexaHnnueckue BoiHbl. CBONMCTBA MEXaHUUECKHUX BOJIH.

IIpo- nosbHBIE U ONEpEYHBIE BOJIHBI. /yIMHA BOJIHBI U CKOPOCTh
e€ pac-mpocTpaHeHUs1. MexaHu4eCKUe BOJIHBI B TBEPAOM TEIIE,

cericMu4e-
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ckue BosHbl (MC).
3Byk. ['poMKoOCTh 3ByKa U BeicoTa ToHA. OTpakeHue 3Byka. MH-



(hpa3ByK U yIbTpa3ByK.

Hdemoncmpauuu

1. HaGmronenue konebaHUM TeJ MoJi JSHCTBUEM CHIIBI TSDKECTH
U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOanuii rpy3a Ha HUTH U Ha IPY>KUHE.

3. HaOmroneHue BhIHYXJI€HHBIX KOJIEOaHUI 1 pe30HaHca.

4. PactipocTpaneHue NpoJI0JIbHBIX U MOMEPEYHBIX BOJIH (Ha
MOJIe-JIN).

5. HaGmronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHUYECKUI PE30HaHC.

Jlabopamopnsie pabomsl u onvimolt

1. OnpenenieHue 4acTOThl U MEpUoJia KoJieOaHUNH MaTeMaTHYECKO-
ro MasiTHUKA.

2. OnpenenieHne 4acTOThl U TIepHoaa KOJICOaHUN TPYKUHHOTO Ma-
SITHUKA.

3. UccnenoBanune 3aBUCUMOCTH MEpPHOJIa KOJICOaHUN MOABEIIEHHO-
o K HAUTH Tpy3a OT JJIMHBI HUTH.

4. UccnenoBanre 3aBUCUMOCTH TIEpHOAa KOJCOaHWUM TIPYKUHHOTO
MasiTHUKa OT MAaccChl rpy3a.

5. [IpoBepka HE3aBUCUMOCTH TI€pHO/Ia KOJeOaHui rpy3a, ImoaBe-
IIIEHHOT'O K HUTH, OT MacChl rpy3a.

6. OIBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh IEepHoIa KOoiaeOaHUi
NPY>KUHHOTO MasiTHUKa OT MAacChl Ipy3a M JKECTKOCTH IIPy-
JKVHBI.

7. 3mMepenune yckopeHus CBOOOIHOIO MaJIeHHUS.

Paznen 10. DjekTpoMarHuTHOe TMo0Jie U JIEeKTPOMATHUTHBIE

BOJIHBI
DJNEKTPOMAarHUTHOE I0JIe. DJIEKTPOMarHuTHbIE BOJIHBL. CBOWCTBa
3JIEKTPOMarHuTHBIX BOJH. [lIkana 31eKTpoMarHuTHBIX BOJH. Mc-
MOJIb30BaHUE JIEKTPOMArHUTHBIX BOJIH J1JIs1 COTOBOM CBSI3H.
OnexkTpoMarHutHass — npupona  cBera.  CKOpocTh  cBeTa.
BosHoBBIECBOMICTBA CBETA.

Hdemoncmpauyuu

1. CBoICTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsvie padbomsl u onvimol

1. 3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIbIO MO-
OwipHOTO TenedoHa.

Pa3znen 11. CBeToBbI€ AABJIEHUS

JlyueBass mozmenb cBera. Mcrounuku csera. lIpsamonuHeliHoe

pac- TmipoctpaHeHue cBera. 3armenuss ComHuna u  JIyHBL



OTtpakeHue cBeTa. [1imockoe 3epkano. 3aKOH OTpaKEHHUs CBETA.

IIpenomienue cBera. 3akoH npenomiieHus cBera. [lomnoe BHY-
TPEHHEE OTpa)kKeHHe cBeTa. lVcrnosb30BaHME MOJHOTO BHYTPEHHETO
OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.

JImnza. Xox mydeit B nuH3e. OnTuyeckas cucrtema oroarmapa-
Ta, MUKpockorna u Teneckona (MC). I'maz kak onTuyeckas
cucreMa. biiM3opyKkocTh U JaJIbHO30PKOCTb.

Paznoxxenue 6ermoro ceera B ciekTp. OmnbiTel HeroToHA. Ciioxe -
HHME CIIEKTPAJIbHBIX 1[BETOB. /lucnepcus cBera.

HHdemoncmpauuu

1. IIpssimosMHEHOE pacnpOCTpaHEHHUE CBETA.

2. OTpaxxeHue cBeTa.
3. Ilonyuenune u3o0pakeHui B IMJIOCKOM, BOTHYTOM U
BBIITYKJIOM 3€pKaJjiax.
[Ipenomienue ceera.
OnTudeckuii CBETOBO/I.
Xon nmydel B cobrparolei JIMH3eE.
XoJ1 ny4del B pacCEerBAIOIIEH JINH3E.
IMomydyenne n300pakeHU ¢ MOMOIIBIO JTUH3.
[Mpunnun pedictBust oToamnmapara, MUKPOCKOIIA U TEJIECKO-
na.
10. Moxen riasa.
11. PaznmosxeHnue OeJioro cBera B CIIEKTP.
12. Tlomyuenue 6en0TO CBETa MPU CIIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnusie pabomsl u onvimol
1. UccnenqoBanre 3aBUCUMOCTH yIJla OTPaKEHUsI CBETOBOT'O
JIy4aoT yrJia najeHusl.
2. U3yueHue xapaKTe€pUCTUK U300paKeHHs MPEeMETa B INIOCKOM
3epKaje.
3. UccnenoBanue 3aBUCMMOCTH yTJla MPEIOMIICHUSI CBETOBOIO JIy-
4ya OT yrJjla HaJIeHUus Ha TPAHUIE «BO3YX—CTEKIIO».
. [Tonyyenue n300pakeHuil ¢ MOMOIIBIO0 COOMpArOIIEeH JTUH3BI.
5. Onpenenenne (OKYCHOTO PACCTOSTHUS U OTITUYECKOU CUJIIBI
co-Owuparomieit JTMH3bI.
6. OTBITHI 110 PA3JI0KEHUIO OEJIOro CBeTa B CIIEKTP.
7.00bITBI  TI0O BOCHPUATHUIO I1IBE€Ta NOPEAMETOB NpHU  HX
HaOJIFO/ICHUN Yepe3 [IBETOBbIE (PUILTPHI.

Pa3gea 12. KBanroBblie siBjIeHUA

OmnbiTel Pesepdopna u 1uranerapHast Mojienb atoma. Mojenb
aro- ma bopa. Hcnyckanue U TIOTJIOLIEHHUE CBETa aTOMOM.
KBanTsbl. JIu- HelluaTeie CIEKTPHIL.

O O N oG

EN



PamuoaktuBHOCTh. Anb(da-, 0eTa- u ramma-usnydenus. Ctpoe-
HUE aroMHoro sjapa. HykioHHass Mozaenb aTOMHOroO sapa.
H3o0Tonsl.

PannoakTuBHble mpeBpamieHus. Ilepuon mosypacmaga aTOMHBIX
sITep.
SlnepHble peakumu. 3aKOHBI COXPAHEHHS 3apsA0BOTO U
MacCOBO-TO YHCEI. DHEPTHsl CBSI3M aTOMHBIX sifiep. CBsI3b MacChl
u sHepruu. Peakumm cuHTE3a W JeneHus sjuep. VcTouyHuKuH
snepruu Comnna u 38E31 (MC).
S nepnast sHepreTuka. JlericTBus paJlMOaKTUBHBIX U3JIyUYEHUM Ha
>)kuBblie opranu3msl (MC).
Hdemoncmpauyuu
1. CrIeKTpbI U3JTy9YSHUS U MOTJIOMICHUS.
2. CieKTphl pa3jIMIHBIX Ta30B.
3. CnekTp BOoZIOpoia.
4. Habmonenue TpekoB B kamepe Buiibcona.
5. PabGoTa cuéTurnka MOHU3UPYIOINX U3TyISHUH.
6. Perucrpanus W3JIydeHUs MIPUPOIHBIX MUHEPAJIOB U MPOIYK-
TOB.

Jlabopamopnusie pabomsr u onvimaol

1. HaGnmroieHue CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB H3JIyde-
HUSL.

2. HccnenoBanue TPEKOB: U3MEPEHUE PHEPTUH YaCTHUIIBI 110 TOP-
MO3HOMY TTyTH (110 poTorpadusm).

3. U3mepenue pannoakTuBHOro (poHa.

IToBTOPHUTEIbHO-00001IAKOIUI MOLYJIb

[ToBTOpUTEILHO-0000IIAIOMMIT MOAYJIb MIpEAHAa3HAYCH [JIs1 CH-
cTeMaTu3aluu U 00O0OIIeHUs] MPEIMETHOTO COACPKaHUS U OIbITa
NEeSATeIbHOCTH, MPUOOPETEHHOTO MPU M3YyYEHUH BCEro Kypca ¢Gusu-
KM, a TaKKe JJIsl MOJATOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY JK-
3aMeHy Mo (u3MnKe i1 00ydarolMXcs, BHIOPABIINX 3TOT Y4eOHbIN
MpeIMeT.

[Tpu u3yyeHun JaHHOTO MOAYJSI PEATU3YIOTCS U CUCTEMaTHU3U -

pyrOTCa  BUIbBl  AESITEIbHOCTH, Ha  OCHOBE  KOTOPBIX
o0ecreynBaeTcsl JTOCTHKEHHUE TPEAMETHBIX M METanmpeIMETHBIX
IUITAHUPYEMBIX  pe-  3yJabTaroB  oOyueHus,  Qopmupyercs

CCTCCTBCHHO-HAay4YHas IpaMOT- HOCTb: OCBOCHUC HAYYHBIX MCTOIOB
HUCCJICOBAHUS SIBJIICHUU nopupo- Abl W TCEXHHUKH, OBJIAZICHUC
YMCHUSIMU OOBICHSITH (I)I/I3I/I‘-ICCKI/IC sAB- JICHUS, TIPUMCHSSA
TTIOJIYYCHHBIC 3HAHUs, pClIAaTh 3a/la4, B TOM YHCJIC KAYCCTBCHHbBIC
U SKCIICPUMCHTAJIBHBIC.



IIpuHUUIIMATIBHO JEATEILHOCTHBIA XapakTEep HAaHHOIO pasaena
peanuzyerca 3a CYET TOro, 4YTO YYalIMECs  BBIIIOJHSIOT
33J1aHMs1, B KOTOPBIX UM MpEJIaracTcs:

6 Ha OCHOBE MOJIyYEHHBIX 3HAHHI PACIO3HABaTh W HAYYHO OOBSIC-
HITh (U3UYECKUE SIBJICHUS B OKPY KAIOIIEH NPUPOJAEC W IOBCEI-
HEBHOM JXU3HHU,

6 WcCroJIb30BaTh Hay4YHBIE METOJBI MCCIEIOBaHUS (U3HUECKHUX SIB-
JICHWH, B TOM YMCJIE€ JJISI IPOBEPKU THUIOTE3 U IOJyYEHHUSI TE€OpE-
TUYCCKUX BBIBOJIOB;

6 OOBSICHITH HayYHBIE OCHOBBI HAaMOOJIEE BAXKHBIX JOCTHIKEHHMN
COBPEMEHHBIX  TEXHOJOTHI, Harpumep, MPAKTUYECKOT O
HUCMOJIb30- BAHUS PA3JIMYHBIX UCTOYHHUKOB PHEPrUU HAa OCHOBE
3aKOHa TIpe- BPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUIOB
SHEPIUH.

Kaxnass u3 TeM gaHHOrO pasjena BKIOYACT dKCIEPUMEHTAIBHOE
HccieoBaHne o00oOmaromero xapakrepa. Paszaen 3aBepriaercs
MPOBEJICHUEM JIUAarHOCTUYECKON W OIIEHOYHOM paboThI 3a KypcC OcC-
HOBHOM IITKOJTEI.

INIAHWUPYEMBIE PE3VJIbTATBI OCBOEHMAYYEBHOI'O
IMPEAMETA «®PU3UKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHIAA

N3yuenne yuebHOrOo npeamera «Pu3nKa» Ha ypoBHE OCHOBHOTO
o01iero 0o06pa3zoBaHus JOJDKHO OOecleurBaTh JOCTHKEHUE CIENYHO-
LIUX JIMYHOCTHBIX, METANPEIMETHBIX U IPEIMETHBIX 00pa30BaTellb-
HBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIbTATEI
Ilampuomuueckoe 6ocnumanue:

—IIpOSIBJICHUE HHTEpECa K MCTOPUM M COBPEMEHHOMY COCTOSIHUIO
poccuiickoil GpU3nUecKor HayKH;

—IIEHHOCTHOE OTHOIIEHUE K JOCTMI)KEHUSIM POCCUHWCKUX Yy4é-
HBIX-(PU3UKOB.

I'pascoanckoe u oyxoeHo-HpascmeenHHoe

eéocnumanue:.

—TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>XJEHUHU OOLIECTBEHHO-
3HAYUMBIX U 3TUYECKHUX NPOOJIEM, CBSI3aHHBIX C MPaKTHUUYECKHUM
MPUMEHEHUEM JTIOCTHKEHUN (PU3UKY;

—OCO3HAHUE BaXXHOCTU MOPAIbHO-ITUUYECKUX IPUHIIUIIOB B JiEsi-
TEJILHOCTU Y4YEHOTO.

Icmemuueckoe eocnumanue:

—BOCIIPUATHE SCTETUYECKUX KA4eCTB (PU3NUECKON HayKu: e€ rap-




MOHHUYHOTO MMOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH.
Ilennocmu nayunozo no3nanusn:

—OCO3HaHUE LEHHOCTU (PU3UYECKONM HayKM KaK MOIIHOI'O
UHCTPY- MEHTA MO3HAHUSI MUPA, OCHOBBI pa3BUTHUSI TEXHOJIOTUH,
Ba)KHEU-1IEH COCTABJIAIOLIEH KYJIbTYPHI;

—pa3BUTHE HAYYHOU JTI0003HATEIBHOCTH, MHTEpPECa K UCCIIeI0BA-
TEJIbCKOM JIETEIbHOCTH.

Dopmuposanue Ky/ibmypul 300p0o6bs u
IMOUUOHAILHOZ0 OJ1ACONOSIYUUSL .

—OCO3HaHUe IIEHHOCTH 0e30macHOTo 00pa3a )KHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTH MpaBUJI O€30M1aCHOTO MOBEJE-
HUSI HA TPAHCIIOPTE, HA JIOpPOrax, C JIEKTPUUECKUM U TETIJIOBBIM
000pY/I0BaHUEM B JIOMAIITHUX YCIOBUSX;

—Cc(hOpMHUPOBAHHOCTh HaBbIKa pPeQIEKCHH, IPU3HAHUE CBOETO
Mpa-Ba Ha OLUIMOKY M TaKOro K€ MpaBa y APYyroro 4yejoBeKa.
Tpyooeoe éocnumanue:

—aKTHBHOE y4YaCTHE B PEIICHUU MPAKTHUECKUX 3a7a4 (B paMKax
CEMBH, ITKOJIbI, TOPO/Ia, Kpasi) TEXHOJIOTUISCKOU U COITMATbHOMN
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YHUCJE U PUNUECKUX 3HA-
HUM;

—MUHTEpeC K MPaKTUYECKOMY U3Y4YEHUIO npodeccui,
CBSI3aHHBIX C (PU3UKOIA.

IKonozuueckoe eocnumanue:

—OpHuEeHTalUsl Ha NOpUMEHEHHE (UIUYECKUX 3HAHUW IS
penieHus 3a1a4 B 00J1aCTH OKPY KAIOIIEH Cpelbl, INIAHUPOBAHUS
IMOCTYIKOB M OLIEHKH UWX BO3MOXHBIX MOCIEACTBUI ISt
OKpY Kalolle cpebl;

—OCO3HaHHE ri100aJIbHOTO XapakTtepa AKOJIOTHYECKHUX
mpoOJeM U IyTeH UX pelIeHUs.

Aoanmauun odoyuarouiezocsa K umMeHAIOUWUMCA
YC1O8U-AM COUUATIBHOU U RPUPOOHOI CPEObL.
—TIMOTPEOHOCTh BO B3aWMOJICMCTBUU MPHU BBIMOJIHEHUHU HCCIIEIOBA-

HUU U TIPOEKTOB (U3UYECKON HAIMpPaBICHHOCTH, OTKPBITOCTH

ONBITY Y 3HAHUSIM JPYTHUX;

—TIOBBIIICHUE YPOBHSI CBOEM KOMIETEHTHOCTH 4Yepe3 IpaKkTHUye-
CKYIO JIEATEIbHOCTB;

—TMOTPEeOHOCTh B OPMUPOBAHUN HOBBIX 3HAHUU, B TOM YHCie Gop-
MyJUpOBaTh WAEH, TMOHSTUS, TUIOTE3bl O  (PUBHUYECKUX
00BEKTaX U SIBIICHUSX;

—OCO3HaHUE nepuunToB COOCTBEHHBIX 3HAaHUU u
KOMITIETEHTHOCTEH B 001aCTH (PU3UKH;



—IUTAHUPOBAHUE CBOETO PAa3BUTHS B IPHUOOPESTECHUU HOBBIX (PU3H-
YEeCKUX 3HAHUM;

—CTpPEMJICHUE aHATU3UPOBATh U BBISBIISATH B3aUMOCBSI3U IIPUPO-
JIbI, OOIIIeCTBAa U YKOHOMHKH, B TOM YHCJIC C HUCIIOJb30BAHUEM
(pu-3udeckux 3HaAHUI;

—OIICHKA CBOUX JICHCTBHUI C Y4ETOM BIIMSHHSI Ha OKPY KAFOIIY O
cpeny, BO3SMOXKHBIX IJI00AIBHBIX IMOCIICICTBUA.

METAIIPEJIMETHBIE PE3VJIbTATHI

VHuBepcanbHbIe TTO3HABATENIBHBIC EHCTBUS
bazoevle nocuueckue oeucmeust.

—BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEK-
TOB (SIBJIEHUM);

—yCTaHABJIMBAaTh CYIIECTBEHHBIM TMPHU3HAK KJaccu(UKaiuu,
OCHO-BaHMUSI JUISI 0OOOIICHHUS U CPAaBHEHUS;

—BBISBJISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHUS] B paccMaTpuBac-
MBIX (akTax, JTaHHBIX W HAOIIOJICHUSIX, OTHOCSAIIHUXCSI K
(pusmye- CKUM SIBJICHUSIM;

—BBISIBJISITh IPUYUHHO-CJIC/ICTBEHHBIC CBSI3U TIPU WU3y4YEeHHU (HU3H-
YECKHUX SIBJICHUM U MPOIIECCOB; JIeJIaTh BBIBOJBI C MCIIOJIH30BaHM-
€M JEIYKTUBHBIX M HMHIYKTUBHBIX yMO3AKIIOUYCHHH, BBIIBUTATH
THUITOTE3bI O B3AaUMOCBSI3SIX (PU3UUECKUX BEITUYHH;

—CaMOCTOSITEJIPHO BBIOMPATh CIOCOO pemieHus ydeOHOU ¢du3mde-
CKOH 3a7aun (CpaBHEHHE HECKOJBKUX BAapUAHTOB PEIICHUS, BBI-
00p HanboJiee MOAXOAIIETO ¢ YIYETOM CaMOCTOSITEIILHO BBIJICIICH -
HBIX KPUTEPHUEB).
bBazoevle uccineooeamenvcKkue oeiucmeust.

—MCHOJb30BaTh BOMPOCHI KaK HCCIIEA0BATEIIbLCKUIT WHCTPYMEHT
MO3HAHUS,

—IPOBOJAUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IUJIaHY OIIBIT, HE-
CJIOKHBIM (DU3HYECKUHM SKCIICPUMEHT, HEOOJIBIIIOE HCCIICAOBAHUE
(bu3MYeCcKOoro SBJICHMUS;

—OIIeHUBAaTh HA MPUMEHUMOCTh U JOCTOBEPHOCTH MH(OPMAIIHIO,
MOJYYEHHYIO B XO/I€ UCCJICIOBAHUS WU IKCIIEPUMEHTA;

—CaMOCTOSITETbHO (OPMYIUPOBATH OOOOIIEHUSI M BBIBOABI MO pe-
3ylbTaTaM MPOBEAEHHOTO HAOIIONCHUS, OMbITA, UCCIEIOBAHUS;

—IPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PUBHMUECKUX
MPOIECCOB, a TakKXXe BBIABUTATH TIPEAIIONOKEHUSI 00 uX
Pa3BUTHUH B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Paooma ¢ ungpopmauvueir:
—TPUMEHSITh Pa3IU9IHbIE METOJIbI, HHCTPYMEHTHI U 3aMPOCHI IIPHU



Mmoucke u orbope nHpopMauu UK JAaHHBIX C YY4ETOM MPEJJIo-
YKEHHOM y4yeOHoI (pusnueckoit 3a1auu;

—aHaTM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH-
(opmarnyro pazaUUIHBIX BUAOB U (DOPM IIPEICTABICHUS;

—CaMOCTOSITEIbHO BBIOMpATh ONTUMAJIBHYIO (OpMYy TIpencTaBle-
HUAS WHQOpMAIMM W WUIIOCTPUPOBATH peIIaeMble 3a/Jadd He-
CJIO)KHBIMU CXEMaMH, JHarpaMMamMHi, WHOW TpadUKOil U UX KOM-
OMHALIUSIMH.

VHuBepcaabHble KOMMYHUKATHUBHBIE JICHCTBUSA
Oobwenue:.

—B X0Jie 00CYXIeHHUsI y4eOHOro MaTepuaia, pe3yjbTaToB Jiabopa-
TOPHBIX PabOT U MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY 00-
Cy’KJIaeMOW TEeMBbI U BBICKA3bIBAaTh HJCH, HAIICJICHHBIE Ha pelle-
HHE 33Ja4M U MoJJepKaHue OJlaroKeaaTeIbHOCTH OOIIeHuS;

—COITOCTaBIISITh CBOU CYXKJICHUS C CYKJICHUSIMH JIPYTHUX YIaCTHU-
KOB Jauajiora, oOHapy>XUBaTh pa3jIudue U CXOJICTBO MO3ULINH;

—BBIpAXKaTh CBOIO TOYKY 3pCHHS B YCTHBIX W HHCBMCHHBIX

TEKCTax;

—IyOJINYHO MPEJCTABIATh PE3YJIbTAThl BBIIIOJIHEHHOTO (PU3UYECKO-
ro ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TPOCKTA).
Coemecmnasn oeametbnocms (COmMpyoHUUECcmeo):

—TMOHUMAaTh U UCIIOJI30BaTh NPEUMYIIECTBAa KOMaH/IHOW U UHAW-
BUAyaJIbHOM pPaOdOThl MPHU PENICHHUHU KOHKPETHOW (HhU3UIECKOM
pOOJIEMBI;

—IPUHUMATh 1IEJIM COBMECTHOH JesiTeIbHOCTH, OpPraHU30BBIBATH
JNEeUCTBUSL N0 €€ MOCTHXKEHUIO: pacHpeiesisaiTh POoJIM, 00CYyXAaTh
MPOILECChl U Pe3yIbTaThl COBMECTHOI pabOThI; 00001IaTh MHEHUS
HECKOJIBKUX JIIOJICH;

—BBIMOJIHATH CBOIO YacTh PaldOThI, JOCTUTAsi KA4€CTBEHHOTO pe-
3yJbTara IO CBOEMY HAIIPABICHUIO U KOOPJAUHHUPYSI CBOM JCH-
CTBHUS C IPYTUMH YJICHAMH KOMaHJIbI;

—OIIeHUBAaTh KauyeCTBO CBOEro BKJIaJa B OOMIMH MOPOAYKT IO
KpuUTe- pusiM, CaMOCTOSITEILHO copMyITUpPOBaAaHHBIM
YYaCTHUKAMH B3a- UMOJICUCTBHSI.

VHuBepcalbHbIE PETYISTUBHbIC TEHCTBHSA
Camoopzanuzayus:

—BBISIBJISATh MPOOJIEMbI B JKU3HEHHBIX M Y4YEOHBIX CHUTYyallUsIX,
Tpe-OyIoIUX sl perieHust GU3NIECKUX 3HAHUH;

—OPUEHTUPOBATHCS B PA3IMYHBIX MOJAXO0AaX MPUHSITHUS PEIICHUN
(MEOUBUAYATLHOE, TIPUHSITHE PEIISHUs B TPYMIIE, IPUHSITHE pe-
LIEHUH IPyNIoi);



—CaMOCTOSITEIIBHO COCTaBJISITh AJITOPUTM pEIICHUsT (PU3NIECKOU
3a/1a4y WJIM IJIaHa UCCIIEIOBAHUS C YUETOM UMEIOILIUXCS pecyp-
COB U COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHUPOBATh Mpesiara-
€MbI€ BAPUAHTHI PELICHUI;

—enaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
Camoxonumpose (peghirexcus):

—/1aBaTh aJIEKBaTHYIO OLIEHKY CHUTyallMd U IIpeajararh IUlaH €€
U3-MEHEHUS;

—OOBSCHITh NPUYUHBI JTOCTHKEHUS (HETOCTHIKEHMS) Pe3ysIbTaTOB
JIeSITEJIbHOCTH, J1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

—BHOCHUTH KOPPEKTHUBBI B JIESITEILHOCTH (B TOM YHUCJE B XOJ BBINOJI-
HEeHUsl (PU3UYECKOTO MCCIEHOBAHMUS WM IIPOEKTa) HA OCHOBE HO-
BBIX OOCTOSITENILCTB, U3MEHUBIINXCA CUTyallMH, YCTaHOBJIEHHBIX
OIIMOOK, BO3HUKIIINX TPYIHOCTEN;

—OIIEHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIU U YCIOBUSIM.
IMmoyuonanvuvlit unmenieKkm:

—CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJ€ cropa Wi
JIUC- KyCCUU Ha HAy4YHYIO TEMY, IOHHUMATh MOTHUBBI, HAMEPEHUSI
U JIO- TUKY APYTOro.

Ipunamue ceos u opyzux:

—TMpU3HABaTh CBOE MPaBO Ha OIIHUOKY MpPHU pelIeHUu: PU3NIEeCKUX
3a/a4 WM B YTBEPXKICHUSIX HAa HAydyHbIE T€Mbl U TaKOE >Ke
MpaBo APYroro.



[TPEJIMETHBIE PE3YJIbTATHI

7 KJacc
[IpenmerHble pe3yapTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh

c(hOpMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

—HWCIIOJI30BATh TOHATHS: (PU3HUYSCKUE U XUMUYECKHE SIBIICHHUS;
HaOJII0JIeHue, HJKCIEPUMEHT, MOJEJb, TUNOTE3a; EIUHULbI
¢u3m- dYecknx BeIWYMH; AaTOM, MOJIEKYyJla, arperaTHbIe
COCTOSIHHSI Berme- crTBa (TBEpHOE, JKHIKOE, Ta3000pa3Hoe);
MEXaHUYECKOe JBM)KEHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHENHOE), TpPaeKTOpHsl, paBHOJEHCTBYIOIIAsl  CHUJ,
nedopmarnus (ymipyrasi, TUIacTU4ecKasi), HEBECOMOCTb,
COOOMIAIOIIUECS] COCY/IbI;

—paznuuarh siBieHust (AudQys3us; TEIIOBOE ABUKECHUE YACTHI[ BE-
LIECTBA; PABHOMEPHOE JBH)KEHHE; HEPaBHOMEPHOE JBHKEHHUE;
WHEPIMS; B3aUMOJICHCTBUE TEJ; paBHOBECHE TBEPABIX TEJI C 3a-
KpeIUIEHHOW OCBhIO BpallleHUs; mepeaada JaBieHUs] TBEPAbIMU Te-
JIaMM, KUJIKOCTSMH M razamu; aTrMmoc(epHOe [aBjieHue; IjlaBa-
HHE TeJl; TPEeBpalleHUs] MEXaHUYECKOW SHEPTruH) IO OIMHCAHUIO
HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JTE€MOHCTPHUPYIO-
KX JaHHOE (U3NYECKOE SIBJICHHUE;

—pacno3HaBaTh MPOSIBJICHUE HU3Y4YEHHBIX (pmznueckux
SIBIGHUW B OKpY)KalollleM MHpE, B TOM umuciie ¢Gu3ndecKkue
SIBJIGHUSI B TMIpU- POJI€: INPUMEPHI ABMKCHHUSI C Pa3IMYHBIMU
CKOPOCTSIMH B JKHMBOM M HEXHBOW NOpHUpPOJE; ACHCTBUE CHIIBI
TpeHUsT B TMPUPOJIE M TEXHU- K€; BIIUSHHUE aTMOC(epHOro
JTIaBJICHUS Ha KMBOW OpraHu3M; IUJIa- BAHUE PBIO; pbluaru B TeJie
4YejoBeKa; MPHU J3TOM IIEPEeBOJIUTH MPAKTUUYECKYIO 3a7ady B
yueOHYI0, BBIJCISITh CYIIECTBEHHBIE CBOWCTBA/IIPU3HAKU
(puznyecKkux sIBICHUIA;

—ONHUCHIBAaTh W3yUYEHHBbIC CBOMCTBA TeN U (PU3MYECKUE SIBICHUS, HUC-
MoJib3ysl GU3NUECKue BeIMYUHBI (Macca, 00bEM, TIOTHOCTH Be-
LIECTBA, BpeMs, IIyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CUJIA YIIPY -
rOCTH, CHJIa TSDKECTH, BEC Tela, Cujla TPEeHUs, IaBIICHUE
(TBEépmo- TO Tena, KUAKOCTH, Tas3a), BBITAJIKUBAIOIas CHIIA,
MeXaHu4ecKas padoTa, MOIIHOCTD, TUIEYO CUJIbI, MOMEHT CHIIBI,
ko3 (punmeHT I10JIE3HOTO JIEWCTBUS MEXaHU3MOB,
KUHETUYECKass U TIOTECHILU- aJibHasi DHEpPrus); OpU OINMUCAHUU
MPaBWJIBHO TPAKTOBAaTh (PU3H- UECKUH CMBICIT HCIOIB3YEMbBIX
BEIIMYWH, UX O003HAYCHUS U €I1- HUIbl (PU3UUYECKUX BEIIMYUH,
HaXoAuTh (OPMYJIbI, CBSI3BIBAIO- IIME JAHHYIO (HU3HUYECKYIO



BEJIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TIpaduku
U3YUYCHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEJIN-YUH;

—XapaKTepHU30BaTh CBOMCTBAa TeJ, (U3NUECKUE SBICHUS H
MpoLEC- Cbl, UCIIOJIb3Ysl MPAaBUIIA CIOXKEHUsA CUI (BIOJb OJHOMU
NpsIMON),
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, NpaBuiio paBHO-
BecHusl pbpluara (0J0Ka), «30J0TO€ HNPAaBUIO» MEXAHUKH, 3aKOH
CO- XpaHEHUs] MEXAaHUYECKON JHHEepruu; MOpHh STOM JaBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa W  3alUCBIBAaTh  €ro
MaTeMaTUYECKOE Bbl- PA’KECHUE;

—OOBACHATH (PU3NYECKHE SIBJICHHUS, TMPOLECChl U CBOWCTBaA
TeJl, B TOM YHCIE€ U B KOHTEKCTE€ CHUTYyalluil HOpPaKTHUKO-
OpPHEHTHPOBAH- HOTO  XapakTepa: BBISABISITH IPUYUHHO-
CIICICTBEHHBIE  CBS3H, CTpPOHUTH OOBsicCHeHMe wu3 1—2
JIOTUYECKUX IIaroB ¢ ornopoil Ha 1—2 wu3ydyeHHBIX CBOMCTBa
(prznueckux SIBJICHU U, urznueckux 3aKOHA AN
3aKOHOMEPHOCTH;

—pemaTth pacu€THble 3adauyud B 1—2 JeiCTBUS, HWCTIOIB3Ys
3aKOHBI U ()OPMYJIbI, CBSI3BIBAIOIIME (PU3MUECKHE BEJIMYMUHBI: Ha
OCHOBE€ aHAJIN3Aa yCJIOBUSA 3a1a4U 3allMCBIBATH KPATKOE YCJIOBHE,
MOJ- CTaBJATh (PU3NUECKME BEJIMYHMHBI B (QopMyssl U
NpPOBOAUTH pac- 4YETHl, HAXOAWUTh CIPABOYHBIC JIAaHHBIC,
HeoOXoAuMble 11 pelie-  HUs  3ajad,  OLIEHUBATh
pEaTMCTUYHOCTb OJYYEeHHOU (hU3nde- CKOM BEJINYUHBI;

—pacro3HaBaThk IpPOOJIEMBbI, KOTOPbIE MOXHO PELIUTh IpU
nomMomu (GU3NYECKUX METOJ0B; B ONHCAHMM MCCIIEIOBAHUSA
BBIIEIATHE  IPO-  BEpsieMO€  MPEAIOJIo)KeHHe  (rumoresy),
pasziuyarh M MHTEpHpe- TUPOBATh IIOJYYEHHBIM pe3yJibTar,
HAXOJUTh OIIMOKH B XOJI€ OIbITAa, JAeJaTh BBIBOALI IO €ro
pe3yibTaram;

—POBOJUTH ONBITHl 10 HAOIIOJEHUIO (U3UYECKUX SIBICHUN WIN
(u3nyeckux CBOWCTB Tell: (OpMyIMpOBaTH IpOBEpsieMble Mpej-
MOJIOKEHMsI, COOMpaTh YCTAaHOBKY U3 MPEI0KEHHOT0 000py10Ba-
HUSL, 3alUCBIBATh XOJ1 OIbITa U ()OPMYJIMPOBATH BBHIBOJIBI;

—BBINIOJIHATE IIPSIMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MaCChI
Tena, o0bEMa, CUJIBI M TeMIepaTyphbl C UCIOJIb30BAHUEM aHAJIOr0-
BBIX U HM(POBBIX MIPHOOPOB; 3aNIUCHIBATh MTOKa3aHUsI TPUOOPOB
¢ y4€TOM 3a/ITaHHOM a0COJIIOTHON MOTPEITHOCTH U3MEPEHU;

—TpPOBOJNUTh HCCIEIOBAHUE 3aBUCHUMOCTH OIHON (PU3HYECKON Be-
JIMYUHBI OT JIPYTOM C UCIIOJIb30BAHUEM TPSIMBIX U3MepeHUH (3a-
BHCHUMOCTH IIYTH PaBHOMEPHO ABWKYIETOCs TE€JIa OT BPEMEHU



JBIDKEHUSI TE€JIa; CHUJIBI TPEHUSI CKOJIBKEHUST OT CHJIBI JaBJICHUS,
KadecTBa OOpPabOTKM MOBEPXHOCTEW Tel W HE3aBUCUMOCTH
CWIBl TPEHHUS OT IUIOMIAAA COIPUKOCHOBEHHS TEJ; CHIIBI
YIPYTOCTH OT YJUTMHEHUS TIPYKUHBI; BHITAJKUBAIOMICH CHIIBI OT
00BEMa norpy->kEHHOM YacTH TeJla U OT TUIOTHOCTH JKUJIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TJIyOWHBI, HA KOTOPYIO
MOTPY’KEHO TEJIO; YCIOBHUU IJIaBaHUS TEJI, YCIOBUU PaBHOBECHS
pbldara u OJIOKOB); y4acTBOBaTh B IUIAHUPOBAHHH YYEOHOTO
HCCJICIOBAHUsI, COOMPATh YCTAaHOBKY M BBINOJHITH U3MEPEHHS,
clenysi TpeUIOKEH- HOMY IUIaHy, (DUKCHPOBATH PE3YJIbTAThI
MOJIy4eHHON 3aBUCUMO- CTH (HU3UYECKHX BEIWYWH B BHIC
MPEeI0KEHHBIX TaONHUIl W Tpa- (PUKOB, JI€JaTh BBIBOJBI IIO
pe3yabTaTaM UCCIEI0BAHUS;

—TPOBOJUTh KOCBEHHBIE M3MEPEHUS] (PU3MUECKUX BEIMYUH (TUIOT-
HOCTH BEIIECTBA JKUJIKOCTH M TBEPIOTO TEJa; CHJIA TPSHHS CKOJIb-
JKeHUsI; JaBJICHUE BO3JlyXa; BBITAIKHBAIOIIASI CHJIA, JCHCTBYIO-
mass Ha NOOrpyXEHHOE B JKUJKOCTH TeJlo; KO3 ULIHUEHT
MOJIE3HO- TO JICWCTBHS TMPOCTBIX MEXaHWU3MOB), CIEHys
NPEeNJI0KEHHON MHCTPYKIUMMU: TIPU BBINOJIHEHUM HU3MEpEHUH
codupaTh SKCIEpU- MEHTAJIBHYIO YCTAaHOBKY M BBIUYMCIATH
3Ha4YE€HHUE UCKOMOM BEJIM-YMHBI;

—COo0JII01aTh MpaBUa TEXHUKH 0€30IMacHOCTH mpu padboTe ¢ j1abo-
paTopHBIM 000PY/IOBAaHHUEM;

—YyKa3blBaTh MNPUHLUIBI ASUCTBUA HPUOOPOB M TEXHUYECKUX
YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECs
CO- Ccyabl, OapoMeTp, pblyar, IOJABMKHBIM M HEINOJBH)XHBIN
0J10K, Ha-KJIOHHAsI IJIOCKOCTh;

—XapaKTepU30BaTh NPUHLUIIBI JEHUCTBUSI H3YYEHHBIX INPUOOPOB
U TEXHUYECKHUX YCTPOWCTB C ONOPOM Ha MX omucaHus (B TOM
yuc-  Je: MO IIUITHUKH, YCTPONCTBO BOJIONIPOBO/IA,
TUAPABIMYECKUI Mpecc, MAaHOMETpP, BBICOTOMEp, IOPIIHEBOMU
HAacoc, apeoMeTp), HC- TMOoJIb3ys 3HAaHUS O CBOMCTBax
(uznueckux sBICHUN U HEOOXOU- Mble (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

—IPUBOJIUTE NpuMepbl / HaXOAWTh WHGOPMALHMIO O MpPHUMEpax
MPAKTUYECKOTO UCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCE -
HEBHOM KM3HU i1 obecrieueHus: 6€30MacCHOCTU MPU OOpalieHur
C mpuObopamMH M TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHUS
3710- POBbSI M COOJIIOJICHUSI HOPM SKOJIOTHYECKOIr'0 MOBEJICHUS B
OKpYy-JKarolleu Cpele;

—OCYILIECTBIIATH OTOOp HUCTOYHMKOB HMHGPOPMAIIMM B  CETH



HMHTEepHET B COOTBETCTBUU C 3aJJaHHBIM IIOMCKOBBIM 3alIpOCOM, Ha
OCHOBE HMEIOLIMUXCSA 3HAHUM M IIyTEM CPAaBHEHUs  Pa3JIMYHBIX
HWCTOYHU- KOB BBIACIATH HMHPOPMAIMIO, KOTOpash SBISICTCA
IIPOTHUBOPEYH- BOM MUJIM MOKET OBITh HEJOCTOBEPHOM;

—WCIIOJI30BATh MPHU BHITOJIHEHUH YUESOHBIX 3aJIaHUI HAyYHO-TIO-
IyJISIPHYO JIUTEPATYypy (uznueckoro coAep KaHus,
COpPAaBOYHBIE MaTepuanbl, pecypcbl ceth HTEepHEeT; Bianerhb
npuéMaMu KOH- CHEKTHPOBAaHHS TEKCTa, MpeoOpa3oBaHUs
nHGOPMAIINH U3 OJTHOW 3HAKOBOUW CHUCTEMBI B JIPYTYIO;

—co31aBaTh COOCTBEHHBIE KPaTKUE MMCbMEHHBIE U YCTHBIE COOOIIIE-
HHUS Ha OCHOBE 2—3 HWCTOYHUKOB wWHMOpMaIrmu (GpU3NIECKOro
colep)KaHus, B TOM 4uciae IyOJIM4YHO JielaTh KpaTKue
cooOmIeHusT O  pe3yJibTaTax MPOEKTOB  WIH  Y4EOHBIX
HUCCJEN0BaHN; IIPU 3TOM I'PAMOTHO HCIIOJIb30BATh W3Y4YECHHBIN
MOHSITUMHBIA ammapar Kyp- ca (U3HKH, CONPOBOXKAATh
BBICTYIIJICHUE MMPE3CHTAIUEH;

—IIpU BBITIOJIHEHUN yUYEOHBIX MPOEKTOB U MCCIIEIOBAaHUN pacipesie-
JISITh OOSI3aHHOCTH B TPYIINE B COOTBETCTBUM C MOCTABJICHHBIMU
3aJadyaMi, CJICAWTH 3a BBINOJHCHHWEM IUIaHA JOCHCTBHH,
aJleKBaT- HO OLIEHUBATh COOCTBEHHBIN BKJaJ B JESITEIbHOCTH
TpYNIBI; BbI- CTPaWMBaTh KOMMYHHKAaTHBHOE B3aHMOJCHCTBHUE,
YUYUTBIBAsI MHE- HUE OKPYKAIOIIHX.

8 kiacc
[IpenmeTHbIe pe3ynbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPa)aTh

c(hOPMHPOBAHHOCTh Y OOYYAIOIINXCS YMCHUI:

—MCHOJIb30BaTh ITOHATHS: Macca M pa3Mepbl MOJICKYJI, TEIJIOBOE
JBIDKCHHE aTOMOB M MOJICKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBA,
KpUCTAJUIMYCCKHE U aMopdHBIC TeJla, HACBIIIICHHBI U HECHACHI -
IICHHBIN T1ap, BJIAXKHOCTh BO3J/lyXa; TeMIIEpaTypa, BHYTPCHHSS
SHEPrusi, TEIJIOBOM JBUraTellb;, dJCMECHTAPHBIN 3JICKTPUYCCKUI
3apsiji, JCKTPUUCCKOE IMOJIe, IIPOBOJHUKH U JUIICKTPUKH, I10-
CTOSIHHBIH 3JIEKTPUYECKUN TOK, MArHUTHOE TI0JIE;

—pa3nauuaTh sIBICHUs (TEMJIOBOE paclIupeHue/cxxaTue, Teruione-
penada, TEIJIOBOE paBHOBECHE, CMauMBaHUE, KaMUUJISIPHBIC SIB-
JICHUS, UCTIapEHHUEe, KOHJICHCAIIUsI, TIaBJICHUE, KPUCTAILTH3AIUS
(oTBepaeBaHue), KHUIICHHE, Terionepeaayda (TeruIoNnpoOBOIHOCTD,
KOHBEKIIHS, H3IyYSeHHUE); DIISKTPHU3AIUs Tell, B3aUMOJIeHCTBHE
3apsiioB, JMEWUCTBUSI DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKa-
HUE, B3aUMOJIEHCTBHE MAarHuTOB, JIEHCTBUE MArdHUTHOI'O IIOJIA
Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAsI WHIYKITUS) TIO OTIH -



CAaHMIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OIBITOB, IEMOH-
CTPUPYIOIIMX TaHHOE (PU3NYECKOE SIBJICHUE;

—pacro3HaBaTh MPOSIBJICHUE HM3Y4YEHHBIX uznuecknx
SIBJICHUM B OKpYKAaIOIIeM MHpE, B TOM 4YHCIE (Pu3nueckue
SIBJIGHUST B IpPU- poAe: IOBEPXHOCTHOE HATSHKEHUE U
KanWJUISIpHBIE SBJIEHUS B MPUPOJIE, KPUCTAJUIBI B IIPUPOJIE,
nznydenue ConHIa, 3amep3a- HUE BOJOEMOB, MOPCKHE OpHU3BI,
oOpa3oBaHME pOCBHI, TyMaHa, HHEs, CHEra; »JJEeKTPUYECKHUE
SIBJIGHUSI B aTMocdepe, BJIEKTpHUYe- CTBO >KMBBIX OPraHHW3MOB;
MarHuTHOE moJsie 3eMJid, JApeid MOoNIo- COB, POJIb MAarHUTHOTO
moJist JUisi >KU3HU Ha 3emJjie, HNOJIIPHOE CHU- sSIHUE; IPU 3TOM
MEPEBOJIUTh MPAKTUYECKYIO 3ajadyy B Y4Ye€OHYIO, BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA/TIpU3HAKN (PU3NUECKUX SIB- JICHUH;

—ONHUCHIBAaTh W3y4YEHHbIE CBOMCTBA Te€Jl U (PU3MYECKUE SIBJICHUS, UC-
Moyib3yst (U3MUECKHe BEIUYUHBI (TemMmepaTrypa, BHYTPEHHSS
SHEPrusi, KOJIMYECTBO TEIJIOTHI, yAeJIbHAasl TEINIOEMKOCTh Bellle-
CTBa, yJleJIbHAs TEIUIOTA IJIABJICHUs], yAeJIbHAs TEIJI0Ta apooo-
pa3oBaHUs, yAejbHas TEIUIOTa CropaHus TOIUIMBa, KO3 duim-
€HT II0JIE3HOI'0 JIEMCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHAs
BJIQKHOCTb BO3/1yXa, DJIEKTPUYECKUH 3apsj], cwia TOKa, DJIEK-
TPUYECKOE HANPSDKEHUE, CONPOTHUBIIEHUE NMPOBOJHHUKA, YJIEIBHOE
COIPOTHUBIICHUE BEILIECTBA, pabora U MOIIIHOCTh
AJIEKTPUYECKOr O TOKA); MPU OMHUCAHUM IMPABUIBHO TPAKTOBATh
(uznueckuil CMbICI HUCIOJB3YEMbIX BEJIMYHUH, O0O3HAUE€HUS U
€IUHULBl (U3U- YECKUX BEJIMYMH, HaXOAUTh (HOPMYIIHI,
CBSI3bIBAIOIIME JAaHHYIO (PU3MUECKYI0 BEIUYUHY C JpyTMMHU
BEJIMYMHAMH, CTPOUTH rpadu- KU M3YUYEHHBIX 3aBUCUMOCTEH
(buznueckux BeIUYUH;

—XapaKTepU30BaTh CBOWCTBa TeJ, (PU3NYECKHUE SIBJICHUS U IPO-
LIECChl, MCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHUSI MOJIEKYJISIPHO-
KHHETU- YEeCKOH TEeOpUM CTPOEHMsI  BEIeCTBa, MPHUHIMUII
CyHeprno3uuuu mno- Jjed (Ha KauyeCTBEeHHOM YpOBHE), 3aKOH
coxpaHeHMs 3apsna, 3a- KoH OMa Ui ydacTka LIENH, 3aKOH
Jxoyna—JleHna, 3aKOH COXpaHEHUsl HEPTUM; MPU 3TOM JaBaTh
CIIOBECHYI0 (OpPMYJIUPOB- Ky 3aKOHAa M 3alHUChIBaThb €ro
MaTEMaTU4YECKOE BBIPAKEHHUE;

—OOBSICHATh (PU3UYECKHE MNPOLECCHl M CBOMCTBAa TEJ, B TOM
YHUCJIE U B KOHTEKCTE€ CUTyallMd NPAKTHUKO-OPUEHTUPOBAHHOTO
XapaKTe- pa: BBISABIATH IPUYUHHO-CIIEACTBEHHBIE CBS3H,
CTPOUTH 00BsiC- HEHUE U3 1—2 JIOTMYeCcKUX IIaroB ¢ onopoit Ha
1—2 u3y4eHHBIX CBOICTBA (PU3NUECKUX SIBICHUH, (PU3NIECKUX



3aKOHOB HJIH 3aKO- HOMEPHOCTEH;

—pemiate pacd€rHble 3amadu B 2—3 JCHCTBUS, HWCIIONB3YS
3aKOHBI U ()OPMYIJIBI, CBSI3bIBAIONINE (PU3UYSCKUE BEIIMYUHBI: HA
OCHOBE aHaJIM3a yCIIOBHS 33Jla9M 3aIUCHIBATh KPATKOE YCIOBUE,
BBISIB- JISITh HEJOCTAaTOK JIAHHBIX JJIsI pPEIICHUs 3a7adH,
BBIOMpATh 3aKO- HBI W (OPMYJbI, HEOOXOAMMBIE I €&
penieHusi, MPOBOJIUTH pac- YTl W CPAaBHUBATH ITOJTYUYCHHOE
3Ha4YCeHUE (PU3UUCCKON BEIIUYH-HBI C H3BECTHBIMHU JaHHBIMU;

—pacno3HaBaTh TPOOJIEMBI, KOTOPHhIE MOYHO PEIIUTh IIPH
nmoMory  (QU3NISCKHUX  METOJOB;,  HCIIOJB3ysl  ONHCaHUE
WCCIICIOBAHUS, BBI- JICNATh IIPOBEPSIEMOE IPEIOJIOKEHHE,
OIIEHWBATh MPABHJIBHOCTH TOPSIIKA MPOBEJICHUS WCCIICIOBAaHUS,
JieaTh BBIBOJIBI,

—TPOBOJIUTH OMBITHI O HAOIIOACHUIO (PU3UUECCKUX SIBIICHUU A
(pr3rgecKkux CBOMCTB Tell (KaNWUISIPHBIC SIBJICHUS, 3aBUCHMOCTh
JTABJICHUS BO3JlyXa OT €ro o0bEMa, TeMIlepaTypbl; CKOPOCTH
Mpoliecca OCTBIBAHWS/HArPEBAaHUS IIPU HM3JIYYCHUH OT I[BETa
U3ITy- YaroIIE/TIOTJIOIAOIIEH MOBEPXHOCTH; CKOPOCTH
HWCTIapEHUsT BO- JIbI OT TEMIIEPATyPhl KHUJIKOCTA M TUIOIIAIH €&
MIOBEPXHOCTH;  DJJICKTpU3aIMsi TeI W B3aUMOJICHCTBHE
DJICKTPUYECKUX  3apsJIOB;  B3aUMOJICHCTBHE  ITOCTOSIHHBIX
MarHuTOB, BU3yallM3alldsl Mar- HHUTHBIX IIOJICH ITOCTOSTHHBIX
MarHiTOB; JICHCTBHUSI MArHUTHOT'O TOJISI HA TIPOBOJHHUK C TOKOM,
CBOWMCTBa DJJICKTPOMAarHuTa, CBOW- CTBa DJICKTPOJABUTATEIS
IOCTOSTHHOT'O TOKA): dbopmynmpoBarh MIPOBEPSIEMbIC
MPEANOJIOKEHUsI, COOUpaTh YCTAHOBKY W3 TIPEIJIO- >KCHHOT'O
000pYyIOBaHMS, ONMHUCHIBATH XOJI ONbITa W (OPMYJIHUPO- BaTh
BBIBO/IBI;

—BBINOJIHATh TPSIMBIC HM3MEPEHHUs TeMIIepaTypbl, OTHOCUTEIBLHOMN
BJIQ)KHOCTH BO3JlyXa, CUJIbI TOKA, HAIIPSIKCHUSI C UCIIOJIb30BaHH -
€M aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3UUYCCKUX BEIIUYHH,
CpPaBHHMBATh Pe3yjbTaThbl U3MEPEHUI C y4ETOM 3aJaHHOUW abco-
JIFOTHOM MOTPEITHOCTH;

—TPOBOJUTh MCCIEAOBAHUE 3aBUCHUMOCTH OJHOU (pu3ndeckoil Be-
JIUYUHBI OT APYTOM C HMCIOJIb30BAaHHUEM MPSIMBIX M3MEpeHU (3a-
BUCHMOCTH CONPOTUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, TUIOIIAIN
MONEPEYHOT0 CEUEeHHUS W YJEIbHOTO COMPOTHUBIICHUS BEIECTBA
MPOBOJIHUKA; CHJIBI TOKa, WIYIIEr0 Yepe3 MPOBOJHUK, OT HAMps-
JKeHHSI Ha MPOBOJHUKE; MUCCIEAOBAHUE MOCIEA0BATEIIHHOTO U Ma-
paIebHOTO COSTMHEHUN TTPOBOJHUKOB): TIJIAHUPOBATh MCCIIEI0-
BaHUE, COOMpaTh YCTAaHOBKY U BBITIOJIHATH U3MEPEHHUS, CIEys



NPETIOKEHHOMY TUIaHy, (DUKCHUPOBATh PE3YyJIbTaThl IMOJYyYCHHOH
3aBHCUMOCTH B BHJE TaOJUIl U TPaPUKOB, JeJaTh BBIBOJBI MO pe-
3yJbTaTaM UCCIIeI0BAHUS;

—TIPOBOJUTHh KOCBEHHBIC M3MEPCHUSI (PU3UUSCKUX BEIUYUH (YIeIb-
Hasl TeTJIOEMKOCTh BEIIECTBA, COIIPOTUBJICHUE MPOBOJIHUKA, pPa-
0oTa ¥ MOIIHOCTH DJJIEKTPUYECKOTO TOKA): IUJIAHUPOBATh
U3Mepe- HUs, CcOoOupaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY,
CIIeysl TPEeNJI0- )KeHHOW MHCTPYKIIUH, U BBIYUCISATH 3HAUYCHUE
BEJIUYHUHBI;

—Co0JTI0/1aTh MpaBUjia TEXHUKH 0€30MAaCHOCTH MpH padoTe ¢ 1abo-
paTOpHBIM 000PYAOBaHUEM;

—XapaKTEePU30BaTh MPUHITUIEI JSUCTBUS H3YYCHHBIX MPHUOOPOB
U TEXHUYECKUX YCTPOWMCTB C OINOpPOH Ha MX omucaHus (B TOM
4uC- JI€. CHUCTEMa OTOIUICHUS JIOMOB, THUTPOMETpP, MapoBas
TypOWHa, aMIlepMeTp, BOJBTMETP, CUYETUYHUK DICKTPUIECCKOU
SHEPTUH, DIJIEK- TPOOCBETUTEIBLHBIE NPUOOPHI, HarpeBaTEIbHBIC
AIEKTPONIPUOOPHI (IIPUMEPHI), DJTCKTPUUECKHUE TTPEIOXPAHUTEIIH;
AJIGKTPOMArHuT,  JJEKTPOJIBUTATEIb  MOCTOSIHHOTO  TOKa),
WCIIOJIb3YsI 3HAHUS O CBOMCTBaxX (OU3UYECKUX SIBICHUM U
HeoOXouMbIe (hU3ndecKrue 3aKOHOMEPHOCTH

—pacro3HaBaTh IPOCThIE TEXHUYECKHUE YCTPOWCTBA U U3MEPHUTEIIb-
Hble MpUOOpPHI IO CXEMaM W CXEMaTHYHbIM pPHUCYHKaM
(KMOKOCT- HBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JNIBUTATEb BHYTPEHHErO CropaHus, OJJEKTPOCKOI, pPeocTar);
COCTaBJISITh cxe- MBI AIIEKTPUYECKUX ernen c
MocJjieOBaTeAbHBIM W Hapajielib-  HbBIM  COEIMHEHHEM
SJIEMEHTOB, pa3jiuyas YCIOBHbIE OOO3HAYEHUsS DJIEMEHTOB
SIIEKTPUYECKUX IIETEH;

—IPUBOJIUTH MPUMEPHI/HAXOAUTh UH(POPMAIIUIO O TIpUMEpax IpakK-
TUYECKOT'0 MCTIOJb30BaHUs (PU3UUYECKUX 3HAHUM B MOBCEIHEBHOMN
JKU3HU 1Sl o0ecriedeHrsi 0€30IacHOCTH MPU 0OpalieHuu ¢ Ipudo-
paMH U TE€XHUYECKHMHU YCTPOHCTBAMHU, COXPAHEHHS 310POBBS
U COOIOIEHUSI HOPM DKOJIOTUUECKOTO MOBEIEHUSI B OKPYKAOIIEH
cpene;

—OCYILIECTBIISTh TOUCK nHpOpMaILIHU (buznueckoro
colepkaHusi B ceTu MHTEepHET, Ha OCHOBE MUMEIOLINXCSl 3HAHUM U
NyTéM CcpaB- HEHUs JIOTMOJHHUTEIBHBIX HWCTOYHUKOB BBIJICIATH
nHPOPMALINIO, KOTOpasl SBISIETCS MPOTHUBOPEYHUBON HIIM MOKET
OBITH HEJIOCTO- BEPHOI;

—MCHOJIb30BaTh MPHU BHIMOJIHEHUH YUEOHBIX 3aJaHUM HAYYHO-TIO-
MMyJISIPHYO JIUTEePaTypy (uzugeckoro coaepKaHusl,



CIIpaBOYHBbIE MaTepuaibl, pecypcbl ceTu VHTEpHET; BiIaaeTh
npuéMaMu  KOHCHEKTHPOBAHUS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMAaIH U3 OJHOU 3HAKOBOI CUCTEMBI B JIPYTYIO;

—co371aBaTh COOCTBEHHBIC MICbMEHHBIE U KPATKHE YCTHBIE COOOIIIE-
HUs, 000011ast nHPOPMALMIO U3 HECKOJBKUX HCTOYHUKOB (pu3H-
YECKOT0 COJIEpXKaHUs, B TOM 4HCie MyOJIUYHO MHPEACTABIISITH pe-
3yJbTAaThl NPOEKTHOM WIIM  HMCCIEHOBATEIBCKOU  AEATEIBbHOCTH;
IIPU 3TOM T'PAMOTHO MCIIOJIb30BATh M3YYECHHBIM IOHSATUWHBIA am-
mapatr Kypca (PU3MKH, CONPOBOXKIATh BBICTYIUICHHE IIPE3CHTa-
e,

—TpU  BBINOJIHEHUU YYEOHBIX TMPOEKTOB M HCCIEIOBAaHUU
(pr3nye- ckux MpouIeccoB pacnpenessiaTh 00sI3aHHOCTH B TPYIIIIE B
COOTBET- CTBUH C IIOCTaBJICHHBIMM 3aJa4aMH, CJIEIUTH 3a
BBITIOJJHEHUEM ILJJaHa JICUCTBUA W KOPPEKTHUPOBATh €ro,
aJIeKBaTHO OILIEHMBATh COOCTBEHHBIH BKJIaJl B JI€SITEIbLHOCTD
IpYMIbI; BBICTpaWBaTh KOM- MYHHKAaTHBHOE B3aWMOJIEHCTBHE,
MPOSIBJISIA TOTOBHOCTH pa3pe- 1aThb KOH(PIJIUKTHI.

9 kmacc
[IpenmeTrHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh

c(hopMUPOBAHHOCTH y OOYYAIOIINXCS YMECHUM:

—WCIIOJIb30BaTh TIOHSTHS: CHUCTEMa OTcuéTa, MaTepHabHas
TOYKa, TPACKTOPHSI, OTHOCUTEJIILHOCTh ~ MEXaHHYECKOTO
NBWDKCHUS, Je- ¢opmanus (ynpyras, IUlacTHUYecKas), TPCHHE,
IICHTPOCTPEMHU-  TEJIbHOE  YCKOPEHHE, HEBECOMOCTh U
Meperpy3Ku; IMEHTP TsDKe- CTH; aOCOJIOTHO TBEpPHOE TEJo,
LIEHTP TSDKECTH TBEPJIOrO Teja, PaBHOBECHE, MEXAaHHUYCCKHE
Koje0aHusi W BOJIHBI, 3BYK, HH(pa3- BYK U YJIbTPa3BYK;
AJICKTPOMArHUTHBIC BOJIHBI, IIKaJIa JICKTPO- MArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTIATbHO30PKOCTh, CIIEK- TPbI UCITYCKAHHUS
U TOTJIONICHUS; ab(a-, OeTa- u ramMmMma-u3iryde- HUsl, U30TOIIbI,
sIICpHAst YHEPTeTHKA,

—pa3nuuath SBI€HUs (paBHOMEPHOE W HEPaBHOMEPHOE MPSIMOIIH-
HElHOe ABMKEHHE, PABHOYCKOPEHHOE TIPSIMOJIMHEHHOE JIBHXKE -
HHeE, CBOOOIHOE TaJIeHHUE Tell, pPABHOMEPHOE JIBUKEHHE MO OKPYK-
HOCTH, B3aUMOJCHCTBHE TEJ, PEaKTUBHOE JABMKEHHE, Kojeba-
TEIbHOE  JBIMKEHHE  (3aTyxarolue U BBIHY>KICHHBIC
KoJiebaHus1), pe30HAHC, BOJTHOBOE JBHKEHHUE, OTPKECHHUE 3BYyKa,
npsIMOJIMHEH-  HOE€  pacmpocTpaHeHUe, OTpaXEHUE |
MpEeJIOMJICHUE CBETA, MOJI- HO€ BHYTPEHHEE OTpa)kKeHHE CBeTa,
pasznoxenue  Oenoro cBera B CHEKTP H  CIOXKEHHE



CHEKTpaJIbHBIX IBETOB, JMUCIEpPCHUsSl CBETa, ECTECTBEHHAs
pPaJllOaKTUBHOCTb,  BO3HUKHOBEHME  JIMHEMYATOro  CIEKTpa
WU3JIy4€HHUsI) 110 OIMCAHMUIO HX XapaKTEpPHbIX CBOMCTB M Ha
OCHOBE OITBITOB, JEMOHCTPUPYIOIINX TaHHOE (PHU3UYECKOEe SIB-
JICHUE;

—pacro3HaBaTh MPOSIBJICHUE HM3Y4YEHHBIX umzmuecknx
SIBIICHUM B OKpy»aromemM wMupe (B TOM ducie (pusndeckue
SIBJIGHUSI B IIpU- poje: NPWINBBI U OTJIUBBI, JBW)KECHUE IUJIAHET
ConHeyHON cHUCTe- Mbl, PEAKTUBHOE [JBHXXEHHUE IKUBBIX
OpPraHu3MOB, BOCIIPUSITUE 3BYKOB KMBOTHBIMU, 3€MJIETPSCEHUE,
celicMMYEeCcKHe BOJIHBI, IIy- HAMH, 3XO0, LIBETa TEJ, ONTUYECKHUE
SIBJIGHUSI B NpUPOJiE, OMOI0- TMYECKOE IEHCTBUE BUIUMOTIO,
yJIbTPa(HUOJIETOBOrO M  PEHT- TE€HOBCKOIO  U3JIyYEHUM;
€CTECTBEHHBIN paJMOaKTUBHBIA (OH, KOCMHUYECKHE JIyUH,
paaroaKTUBHOE U3JIyd€HHUE MPUPOJIHBIX MHU- HEpPAJIOB; JACHCTBUE
PaaMOaKTUBHBIX U3JIyYE€HHUI Ha OpraHu3M ue- JIOBEKa), IpU 3TOM
MEPEeBO/IUTh TPAKTUYECKYIO 3aJlayy B yueO- HYIO, BBIIENIATH
CYIIIECTBEHHbIE CBOMCTBA/TIPU3HAKU (DU3UYE- CKUX SIBICHUM;

—OIKUCHIBaTh M3YYEHHBIE CBOMICTBA Tel U (PU3UYECKHUE SIBICHMUS,
HC- MONb3ysd (PU3NYECKHE BEIUYMUHBI (CPENHSII U MIHOBEHHas
CKO- pOCTBh Teja MpPU HEPAaBHOMEPHOM JBHYKEHUM, YCKOPEHHE,
NepeMeeHue, MyTh, YIJIOBash CKOPOCTh, CHJIA TPEHHUs, CHIIa
YIPYTrOCTH, CHUJIa TSHKECTH, YCKOPEHHE CBOOOJHOIO MaJeHUs,
BEC TeJjla, UM- IIyJIbC TeJjla, UMILYJIbC CHJbl, MEXaHH4ecKas
paboTa U MOILIHOCTb, NOTEHIIMAIbHAsl SHEPIUsl Teja, OAHITOrO
HaJ MOBEPXHOCTBIO 3€MJIM, HNOTEHLMAJbHAas SHEpPrusi CKaTou
NPY>KUHBI, KUHETUYE- CKasl JHEprusi, MNOJHAas MEeXaHu4ecKas
SHEprus, NepuoJl M YacToTa KojeOaHUM, JUIMHA BOJIHBI,
IPOMKOCTB 3BYKa M BBICOTA TOHA, CKO- POCTh CBETA, OKa3aTellb
MPEJOMIIEHUSI Cpeibl); NPHU OMUCAHWM NPABUIBHO TPAKTOBAaTh
(hU3MYECKUI CMBICT HCIIOJIb3YEMbIX BEJIM- YMH, OOO3HAYEHUS U
€IUHUILBI  (PU3UYECKHUX  BEJIMYMH, HaXoAuThb  (OPMYIIBI,
CBSI3bIBAIOIINE JTAHHYIO (U3HNUECKYI0 BEIMYHMHY C Jpy- THMHU
BEJIMYUHAMM, CTPOUTH TpadUKU W3YYEHHBIX 3aBUCHUMOCTEH
(buznueckux BeIUYUH;

—XapaKTepHU30BaTh CBOMCTBAa TeJ, (U3NUECKUE SBICHUS U
MPOLIEC- Chl, HCIIOJBb3ysl 3aKOH COXPAaHEHWs DHEPruH, 3aKOH
BCEMUPHOT'O TITOTEHUS, IPUHLUII CYNIEPIO3ULIMN CUJI, TPUHIINAT
OTHOCHUTENIb- HOCTM [l'anunes, 3akoHsl HprooTOHa, 3aKoH
COXpaHEHMSI UMILYJIb- Ca, 3aKOHbl OTPA)XEHUsS U IPEIIOMJICHUS
CBETa, 3aKOHbI COXpaHe- HUs 3apsJ0BOTO U MAaCCOBOIO YHCEN



MpU  SIIEPHBIX pEaKIUsIX; NOpH DTOM JaBaTh CIOBECHYIO
(opmMynTUpOBKY 3aKOHA W 3aIlMCHI- BaTh €r0 MaTeMaTHYECKOe
BBIPAKECHUE;

—OOBSICHATh (PU3HMYECKHUE MPOIECCHl M CBOWMCTBA TEJI, B TOM
YHUCI€ W B KOHTEKCTE CHUTYallMi MPaKTHUKO-OPHUEHTUPOBAHHOTO
XapakTe- pa: BBIBIATH NPUYMHHO-CICACTBEHHBIE CBSI3H,
CTPOUTH O0BSC- HEHUE U3 2—3 JIOTMYECKHUX IIaroB ¢ ONOPOH Ha
2—3 W3y4YEeHHBIX CBOMCTBA (PM3UUECKUX SIBJICHUN, (PU3ZUISCKUX
3aKOHOB WJIH 3aKO- HOMEPHOCTEN

—pemaTths pacyéTHbIe 3a7add (ONMUpAIOIIMECs] Ha CHCTEMY U3
2— 3 ypaBHEHHWI), WCIIOIB3Yysl 3aKOHBI HW  (POPMYJIBI,
CBsI3BIBAIOIHE (PU3HWUECKHE BEJIMYMHBI: HAa OCHOBE aHalin3a
YCIIOBUSI 3aJjadd 3a- IHCHIBAaTh KPATKOE YCIOBHUE, BBISIBISTH
HEJIOCTAIONINE WM W30bI- TOUHBIC JTaHHBIC, BRIOMPATH 3aKOHBI U
bopmyrbl, HEOOXOMUMBIE ISl PEIICHUs, MPOBOIUTH PACYETHI U
OIICHUBATH pEaTuCTUIHOCTh MTOJTyY€HHOTO 3HAYCHHUS
(pusmyueckoit BETUIUHBI;

—pacrio3HaBaTh TPOOJIEMBI, KOTOPBIE MOHO PEIIUTh TIpH
nomMomu  (GU3NYECKUX  METOJOB;  HCIOJB3ys  ONHCAHHUE
HUCCJIEIOBAaHUsI, BbI- [EIATh IPOBEpPsieMOE IPEAIOIOKEHUE,
OLICHUBATh IPABUJIBHOCTh MOPsAKAa IMPOBEACHUSI HCCIEIOBAHMS,
JienaTh BBIBOJIBI, HHTEPIIpE- TUPOBATh PE3yJIbTaThl HAOIIOAECHUN
U OIBITOB;

—TIPOBOJUTH OIIBITHI 10 HAOIIOACHUIO (PU3NUECKUX SIBJICHUIN WU
(usnueckux cBOMCTB Tea (M3yueHue BTOporo 3akoHa HproToHa,
3aKOHA  COXpaHEHMUs  DSHEpruM; 3aBHCUMOCTb  IIepUOAa
KOJICOaHUMIPY)KUHHOIO MasiTHUKa  OT  Macchl Ipy3a H
XKECTKOCTU IPY>XUHBI U HE3aBUCUMOCTb OT aMIUIMTYJbl MaJIbIX
KoJieOaHU; MpsSMOJIU- HEHHOE  pacHpoCTpaHEHHE CBeTa,
pasyioxkeHue  Oeloro  cBeTa B CIEKTP; M3ydeHUE CBOICTB
n300paxkeHuss B IJIOCKOM 3€pKaje M CBONCTB H300pakKeHUs
npeaMera B coOuparolleil JuH3e; Ha- OJIIOJEHUE CIUIOLIHBIX U
JIMHEWYaThIX CIEKTPOB H3IIYUYEHHUs): Ca- MOCTOSATEIBHO COOMpaTh
YCTaHOBKY M3 M30BITOYHOrO Habopa 000- pyJOBaHUs; ONUCHIBATh
XOJ1 OIIBITAa U €r0 Pe3ysbTaThl, OPMYJIH- POBATh BHIBOJIBI;

—TMpPOBOJUTh MPHU HEOOXOAMMOCTH CEpPUI0 TMPSMBIX H3MEPEHMUIA,
ompeJieNisis Cpe/iHee 3HaAYeHHe M3MepsieMol BeJM4MHbI (PoKycHOE
paccTosiHie cobuparolel JIMH3b1); 000CHOBBIBATH BBIOOP criocoba
HU3MEpEeHUs/U3MEPUTETBLHOIO Mpubopa;

—TMPOBOJUTH UCCIEAOBAaHMUE 3aBUCUMOCTEH (U3UYECKUX BEIUYHH
C HCIIOJIB30BAHUEM TMPSAMBIX HW3MEpPEHUN (3aBUCUMOCThH IIYTH OT



BPEMEHHU TMMPHU PABHOYCKOPEHHOM JIBHKEHHH 0€3 Ha4aJIbHOW CKO-
pocTu; Tepuojia KojieOaHui MaTeMaTHYeCKOro MasiTHHKA OT JUJTH-
Hbl HUTH; 3aBUCUMOCTH YyIJIa OTPA’KEHHUsI CBETA OT yrja MaJeHUs
U yrja INpeJioOMJIEHUsl OT yTIJla MaJeHUsl): IUIAHUPOBATh HCCIIENO-
BaHHUE, CAMOCTOATEIIBHO COOMpaTh YCTaHOBKY, (DUKCHUPOBaTh pe-
3yJIbTaThl TOJIYYCHHOW 3aBUCHUMOCTH (DU3MYECKUX BEIUYUH C
y4ETOM 3a/1aHHOM MOTPEIIHOCTH U3MEPEHUN B BUJI€ TAOIULL U Ipa-
(buKoB, eIaTh BBIBOJKI IO PE3yJIbTaTaM HUCCIICIOBAHHS;

—TPOBOAUTHE KOCBCHHBIC W3MEPCHHUS (PU3HMYSCKUX BEIUUHH
(cpen-Hsist CKOPOCTh U YCKOPEHHE Tejla IMPU PaBHOYCKOPEHHOM
JIBU- >KEHUM, YCKOPEHHE CBOOOJHOTO TMaaeHHs, XECTKOCTh
NPY>XUHBI, KOAPPUIHUEHT TpPEHUs CKOJIB)KEHUS,
MeXaHu4ecKast pabora M MOIIHOCThH, YacToTa U MEPUOL
KOJIcOaHUM MaTeMaTHYEeCKOr0 W TMPYKHUHHOTO MAasiTHUKOB,
ONTUYECKasl CUJIa COOMPAIOIIEH JIMH-3bI, PAJIMOAKTUBHBIN (hOH):
IUIAaHUPOBATh HM3MEPEHHs; CcoOUpaTh HDKCIEPUMEHTAIBHYIO
YCTAaHOBKY W BBITIOJHATHL U3MEPEHUsI, CJie- Aysl TPEIT0KESHHOMN
WHCTPYKIIUW,  BBIYUCIISATH  3HAYSCHWE  BEIWYH- HBI U
aHAJIN3UPOBATh MOJYUYEHHBIE PE3yIbTaThI;

—Co0JII01aTh MpaBUa TEXHUKH 0€30IMacHOCTH MpHu padoTe ¢ j1abo-
paTopHBIM 000PY/IOBAaHHUEM;

—pa3anyaTh OCHOBHbBIE IPU3HAKHU U3YUYEHHBIX (DU3UYECKUX MOJIE-
JICH: MaTepuaiabHast TOUKa, aOCOTIOTHO TBEPAOE TEJIO, TOYCUHBIN
HWCTOYHUK CBETA, JIy4, TOHKasl JINH3a, [JIaHeTapHasi MOJIeJIb aTo-
Ma, HyKJIOHHasi MOJEJIb aTOMHOTO SIpa;

—XapaKkTepU30BaTh NPUHIIMIBI JSUCTBUS H3YUYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OINOpOH Ha UX onucaHus (B TOM
YHUC- JI€: CHHUJIOMETpP, MaTUYUKU IIOJIOKEHUS, PACCTOSHUS U
YCKOPEHUS,paKeTa, HSXO0JOT, OYKH, Mepuckomn, @Qoroamnmapar,
ONTUYECKHUE CBETOBOJbI, CHEKTPOCKOMN, JO3UMETpP, Kamepa
Bunbcona), uc- ToOib3ys 3HAHUS O CBOMCTBax (HU3UUECKUX
SIBIGHUU U HEOOXO/IU-MbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

—HCHOJb30BaTh CXEMbl U CXEMAaTHYHBIE PHUCYHKH H3YUYEHHBIX
TeX- HHUYECKUX YCTPOWUCTB, H3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTU- YECKHUX IPOIECCOB TMPU PEHIEeHUU Yy4eOHO-
MPaKTUYECKUX 3aJla4y; OMNTHUYECKHE CXEMBbl IJIs MNOCTPOSHUS
n300pakeHU B MJIOCKOM 3€pKalie U COOUparoiell TUH3E;

—TPUBOJIUTH MPUMEPHI/HAXOAUTh HH(OPMAIIUIO O TTpUMEpax Ipak-
TUYECKOT'0 HMCTOJIB30BaHUsS (PU3UUECKUX 3HAHUU B MOBCEIHEBHOM
JKU3HU TSl o0ecriedeHrsi 0€30MacHOCTH MPU 0OpaIieHuu ¢ pudo-
paM#u 1 TEXHUYECKUMHU YCTPONCTBAMHU, COXPaHEHHUS 3J0POBBS



1 cOOJIIOICHUSI HOPM 3KOJIOTMYECKOTO MOBEJICHUS B OKPY Karoen
cpene;

—OCYIIECTBIISITh ITOUCK nHpOpMAITIT ¢buzmueckoro
coliepkaHusl B ceTu MHTEpHET, caMOCTOSITEIFHO (OPMYIUPYsI
IIOUCKOBBIM  3a- MOpOC, HAXOAUTh IIYTH  OIPEHCIICHUS
JOCTOBEPHOCTH  TOJy4eHHOW  WH(GOpMamuu  HAa  OCHOBE
UMEIOIINXCS] 3HAHUM U JTOIIOJIHUTEIIb- HBIX HCTOYHHUKOB;

—MCHOJIb30BaTh MPU BHINOJIHEHUN YUEOHBIX 3aJaHUN HAyYHO-T10-
IyJISIPHYO JIUTEPATypy (uznueckoro coJepIKaHu,
COpPAaBOYHBIE MaTepuaibl, pecypcel ceTu HHTepHeT; BIaneTh
npuéMaMM  KOHCIIEKTUPOBaHUSI  TEKCTa, IpeoOpa3oBaHUs
UH(OpMaIMH U3 OJHOU 3HAKOBOI CUCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHbIE MUCHMEHHbIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE HMH(pOpMaIMU M3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO
coAepkaHUs, MyOJUYHO TMPEACTABIATh PE3YyJbTaThl MPOEKTHOMU
WIM UCCIIEAOBATENBCKON AEATEIbHOCTH; IIPU 3TOM I'PAMOTHO HC-
M0JIb30BaTh W3YyYEHHBIN IOHATHUHHBIM anmapar u3y4aeMoro pas-
nena (U3MKM M CONPOBOXKIATHh BBICTYIUIEHHE Mpe3eHTaluei
C Y4€TOM O0COOEHHOCTEH ayAUTOPUM CBEPCTHUKOB.



TEMATHUYECKOE IUIAHMPOBAHUME

7 xjace (68 u)

npupoze (2 1)

npupoasl. Puznye-
CKHE SIBJICHUS:
MEXaHU4Ye- CKHe,
TEIUIOBBIC, DJIEKTpUYE-
CKHE, MarHUTHBIE,
CBETOBBIE, 3BYKOBBIEC

TemaTnuecku OcHoBHOE OcHoBHBIE BH/ABI AeATEIbHOCTH YYAIMXCs (Ha
it 6J10K, coaepkaHue ypoBHe yueGHbIX aeiicTrmii)l
TEeMa
Pazjen 1. ®usuka u e€ posib B MO3HAHUM OKpY:Kawiiero mupa (6 u)
Pduzuka — ®dusnka — Hayka o BeisiBnenue paznuuuii Mexay GU3NUECKUMHU U
HAyKa 0 npupoze. SIBnenus XUMHYECKUMU IpeBpatieHussMu (MC — xumus).

PacrnioznaBanue u kinaccudukanus GU3NUECKUX
SIBJICHUI : MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKHUX,
MAarHUTHBIX U CBETOBBIX.

Ha6mronenue n onmcanme GU3MYECKUX SIBIICHUMN

duznuyeckue

BEJIMYHHDI
(2 9)

duznueckue
BennuuHbl. M3mepenune
(pU3MYEeCKUX BEIUYUH.
duznyeckue npudopsl.
IHorpemnocTts
U3MEPEHU.
MexnyHapoaHas
cucTeMa e€IMHHIL

OmnpeneneHre 1EeHbI JICJICHUS Kbl U3MEPUTEIHLHOTO
npubopa. 3MepeHne JTMHEHHBIX pa3MepoB TEI U
MIPOMEKYTKOB BPEMEHU C YUYETOM IMOTPELTHOCTEM.
H3mepenune 00bEMa KUIKOCTH U TBEPIAOTO TeEa.

HN3mepenue temmiepaTypsbl IPU ITOMOIIHU KUIAKOCTHOIO
TEPMO-METPA U JaTYUKA TEMIIEPATYPHI.

BrimonHeHre TBOPYECKUX 3aJIaHUM IO MOUCKY CIOCOOOB
U3Mepe- HUsl HEKOTOPBIX (PU3UYSCKUX XapaKTEPUCTHK,
HaIllpUMEP pa3MePOB MATBIX OOBEKTOB (BOJIOC, MPOBOJIOKA),
YHAJIEHHBIX




OOBEKTOB, OOJIBIIINX PACCTOSTHUM, MAJIBIX
IIPOMEKYTKOB BpeMeHU. OOCyKIeHHE Mpe1iaracMbIX
CII0COOO0B

EcrecrBeHHo-
HAYYHBIA
MeTO/
no3Haunus (2

4)

Kak ¢us3uka u qpyrue
€CTECTBEHHBIC HAYKU
U3y4a- T IPUPOTY.
EcrecTBen-
HO-HAy4HbIA METOJ
no3Ha- HUS:
HaOJII0ICHHE,
MOCTAaHOB-Ka HAYYHOT'O
BOITPOCA, BBIJIBIKCHUE
THIIOTE3, SKCIIEPUMEHT
MO TPOBEPKE THIOTE3,
00BsICHEHHE HAOJIIO-
JAaeMOr0 SIBJICHHUSI.
Onucanue GpU3NISCKUX
SIBIICHUH C IIOMO- IILIO
MoJeen

BreiaBmkeHne TUIIOTE3, OOBSICHIIONIUX MPOCTHIC

SIBJICHUSI, HAIIPUMEDP:

— IIOYEMY OCTaHaBJIMBAETCS ABMXKYILEECS I10
FOPU30HTAIILHON MOBEPXHOCTH TEJO;

— MOYEMY B )KAPKYIO MIOr0J1y B CBETJION OJ1€XK /1€
MPOXJIAHEN, YEM B TEMHOM.

[Ipensioxenne cnocoOOB MPOBEPKHU THUIIOTES.

IIpoBenenue wuccieqoBaHUs TI0 TPOBEPKE KaKOM-THMOO
TUIIOTe- 3bl, HANpUMEp: MaJbHOCTh NOJETa MIapHKa,
IMyIIEHHOTO TOPH- 30HTAJIFHO, TeM OOJIbIIIE, YeM OOJIbIIe
BBICOTA ITyCKa.

[TocTpoenune mpocTeUmmx Mojaeae (Gu3nIecKux
SBJICHUM (B BUJI€ PUCYHKOB MJIM CXE€M), HAIIPUMED

MaJieHue mpeaMeTa; IPSIMOIIMHEHOE paclpoCTpaHeHUE
cBeTa

Paznen 2. IlepBonavuan

bHbIE CBeJeHHsI 0 cTpoeHnu BemecTBa (5 4)

Crtpoenue
BemrecrBa (1

)

ATOMBI U MOJIEKYJIBI, UX
pa3-Mepsbl. ONBITHI,
JIOKa3bIBaIO- LI1E
JUCKPETHOE CTPOEHHUE
BEILIECTBA

HaOmnronenue u MHTEpIpeTanusi ONbITOB,
CBUJIETENIbCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM CTPOCHUU
BEILIECTBA: OIBITHI C pac- TBOPEHUEM pa3INYHbIX BEIIECTB

B BOJIE.

O1eHKa pa3MepoB aTOMOB U MOJIEKYJI C UCIIOJIb30BaHUEM (HOTO-




rpa¢uii, TOJIy4YEeHHBIX HA aTOMHOM CHJIOBOM MHUKPOCKOIIE
(ACM).Onpenenenue pa3MepoB MaIbIX TEJ

JBuikeHue
"
B3auMo/ei-
CTBHE
YacTHll
BemiecTBa (2

4)

JIBM>KeHue yacTul]
BemectBa. CBs3b
CKOPOCTH ABUKECHUS
YaCTHII C
TEMOEepaTypou.
bpoyHoBckoe
nBxenue. udodyzus.
B3aumoaeiicTBrue HacTHIT
BEIIECTBA: MPUTSKE-
HHE U OTTAJIKUBAHHC

Habmntonenne u oo6bsicHeHHEe OPOYHOBCKOTO JIBUKEHUS U
sBie- Hust U py3un.

[IpoBenenne u 0OBSICHEHNE OIBITOB IO HAOIIOICHUIO
TETTOBOTO PACIIMPEHHUS Ta30B.

[IpoBenenue u 0OBSICHEHUE OMBITOB IO OOHAPYKEHUIO
CHJIMOJIEKYJISIPHOTO MPUTSIKEHUSI ¥ OTTATKUBAHUS

ArperatHbl
€ COCTOSIHUS
BemiecTBa (2

)

ArperatHbl€ COCTOSIHUS
BEIIIECTBA: CTPOCHUE
ra3os, JKHUJIKOCTEU U
TBEPBIX
(KpUCTAITUYECKHUX )
TeJ. B3auMocBs3b
MEXKy CBOW- CTBAMHU
BEIIIECTB B pa3HbIX
arperaTHbIX
COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJISIPHBIM
CTpO-€HHUEM.
OcobeHHoCTH arperar-
HBIX COCTOSIHUU BOJIbI

Omnucanue (C UCIOJIb30BAHUEM MTPOCTHIX MOJESIICH)
OCHOBHBIX pa3JIM4ui B CTPOCHUU I'a30B, KUJIKOCTEH U
TBEPJIBIX TEII.

OOBsICHEHHE MAJION COKUMAEMOCTH KHUJIKOCTEH U TBEPIBIX
TeJ, 00JIBIION COKUMAEMOCTH ra30B.

OOpbsicHeHne coxpaHeHust PopMbl TBEPABIX TEN U
TEKYy4ECTH )KUJIKOCTH.

[IpoBenenue onbITOB, JOKA3bIBAIOIINX, YTO B TBEPIOM
COCTOSI- HUM BOJbI YaCTHUIIbl HAXOSATCA B CPEAHEM Jajbliie
JIpyT OT Apyra(IJI0THOCTh MEHBIIIE), YEM B KHUJIKOM.
VYcTraHoBIIEHHE B3aUMOCBSI3H MEXK]1y OCOOECHHOCTSIMU
arperart- HbIX COCTOSIHUM BOJIbl U CYIIECTBOBAaHUEM BOIHBIX
oprann3moB (MC — Ouororusi, reorpadusi)




Paznen 3. /IpuskeHue u B3aumoseiicteue teua (21 u)

Mexanuuec MexaHnueckoe HccnenoBanne paBHOMEPHOIO JBUKEHUS U OIIPEACICHUE
Koe JBIO>KeHUe. PaBHOMepHOE| ero mpu3HaKoB.
aBm:kenue (3 | ¥ HEpaBHOMEp-HOE HaOmronenre HepaBHOMEPHOTO JBMXKEHUS U OIIPE/CIICHHE
q) nBuxeHue. CKoOpocCThb. €ro OTJINYMI OT PABHOMEPHOTO JIBHKEHHS.

Cpennsia ckopocth pu | Pemenue 3a1au Ha ornpenesieHue MyTH, CKOPOCTH U

HE-paBHOMEPHOM BPEMEHU pABHOMEPHOT'O JIBUKEHHUSI.

nBkeHUH. Pacuér mytu | AHanu3 rpapMKoOB 3aBUCUMOCTH ITyTH U CKOPOCTH OT

1 BpEMEHM JIBHXKECHUS BpEMEHU
HNuepuus, SIBnenue nHepyu. OO0pbsicHEHHE U TIPOTHO3UPOBAHUE SBJIEHUI, O0YCIIOBJIEHHBIX
Macca, 3aKOH HUHEPLHHU. MHEPLHEH, HAIPUMED: YTO NPOUCXOANUT IIPU TOPMOKECHHUHU
J10T- Bszaumoneiictue Ten WJIA PE3KOM MaHEBpe aBTOMOOWJIS, TOYEMY HEBO3MOYKHO
HOCTH (4 KaK NPUYUHA MTHOBEHHO IPEKPATHUTH IBMKEHHUE HAa BEJIOCHUIIEIE NN
1) W3MEHEHUs CKOPOCTH CaMOKAaTe U T. 1.

JABHKCHUA TCII.

Macca kak mepa
WHEPTHOCTH TeJA.
IImoTHOCTE BellecTBa.
CBsI3b IIJIOTHOCTH C
KOJIN4e- CTBOM MOJIEKYJI
B €IMHHIIE 00BEMA
BEIIECTBA

[IpoBenenue u aHanu3 ONBITOB, JEMOHCTPUPYIOIIUX
M3MEHEHUE CKOPOCTH ABMKEHUS Tella B pe3yJibTaTe JICUCTBUS
Ha HETrO APYTUX TeJl.

Pemenue 3agau Ha ornpeieieHue Macchl Tela, ero oobEmMa u
IUIOTHOCTH.

[IpoBenenne u ananus ONbITOB, AEMOHCTPUPYIOILINX

3aBHUCHU- MOCTb U3MEHEHUS CKOPOCTH Te€Jla OT €r0 MaccChl IIpU
B3auMoO/Jiei- cTBUU Tell. M3mepenue maccel Tena
paznuuHbIMU crioco0amu. OnpeaeneHre IIOTHOCTH TeJla B
pe3yJibTaTe U3MEPEHUs €ro Mac-Chl U 00BEMa




Cuia. Buabl
cn (14 )

Cuna kxak
XapaKkTEepUCTUKA
B3aMMOJICUCTBUS TEI.
Cuia ynpyroctu u
3akoH ['yka.
HN3mepenue cuisl ¢
IOMOIIBIO
JMHaMoMeTpa. SIBieHue
TSATOTEHUS U CUJIA
Tspkectu. Cuita
TSDKECTH Ha IPYTUX
miIaHerax. Bec Tena.
Heseco- mocCTb.
CJioxeHHe CHil,
HalpaBJICHHBIX 1O
OJTHOM TIPSMOM.
PaBHOzelicTByrOIIAasA
cui. Cuiia TpeHus.
Tpenue CKoJIbXKEeHUS U
TpeHue nokos. Tpenue B
MPUPOJIC U TEXHUKE

HN3yuyeHue B3aMMOACUCTBUSL KaK MPUYUHBI U3MEHEHUS
CKOpPOCTH T€JIa WIIH eT0 JAehOopMallni.

OnucaHue peajgbHbIX CUTyallU B3aUMOAEHCTBUS TEN C
TTOMOIIIBIO MOJIEJICH, B KOTOPBIX BBOJUTCS MOHSTHE U
HM300paKEHUE CUJIBI.

M3yuenue cunbl ynipyroctu. MccineqoBaHue 3aBUCUMOCTH
CHUJIBI YIIPYTOCTH OT YJIJIMHEHUS PE3UHOBOTO IITHYypa WU
NPy KUHBI

(c mocTpoenuem rpaduka).

AHanmm3 MpakTUYECKUX CUTYaAIIUH, B KOTOPBIX MPOSBIISIETCS
JICUCTBUE CHJIBI YIIPYTOCTH (YIIPYTOCTh Msida, KPOCCOBOK,
BETOK JIepeBa H JIp.).

AHanu3 cutyanui, CBA3aHHbIX C SIBJICHUEM TATOTECHUS.
OOBsicHEeHHE OPOUTATLHOTO JIBMYKCHUS TIIIAHET C
HCIOJIb30BAHU- €M SIBJIEHUS TSTOTEHUS U 3aKOHA WHEPLHMU
(MC — actponomusi). U3mepeHne Beca Tesa ¢ IMOMOIILIO
nuHamoMeTpa. O6ocHOBaHHUE ATOTO ciocoba U3MEpEeHUs.
AHanu3 1 MOJAEIUPOBAHUE SIBJICHUSI HEBECOMOCTH.
OKCIIEpUMEHTAIBHOE MOJYUYEHUE MPaBUJIA CIIOKEHUS CUJI,
HaMNpaBJICHHBIX BAOJb OJIHOM NpsiMoil. OnpeaeneHue
BEJIMYMHBI PABHOJICUCTBYIOILIECH CHUJL.

M3yueHue cuibl TPEHUsI CKOJIBKEHUSI M CUJIbl TPEHUSI OKOSI.




HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI OT CHUJIbI
JIABJICHUS M CBOMCTB TPYILUXCs [IOBEPXHOCTEM.

AHanmmu3 NpakTUYECKUX CUTYaAIIUN, B KOTOPBIX MPOSBIISIETCS
JIEVICTBUE CUJIBI TPEHUS, UCIIOJIB3YIOTCSI CIIOCOOBI €€
YMEHbIIIe- HUSI WU YBEIUYEHUs (KaTaHUe Ha JIbDKaX,
KOHbKaX, TOPMO’Ke- HUE€ aBTOMOOUJISI, UCIIOJIb30BaHUE
MOAIIUITHUKOB, TIAaBaHUE BOJIHBIX )XUBOTHBIX | JIp.) (MC
— Owmosorusi).

Pemenue 3anau ¢ ucnonb3zoBaHueMm ¢opMyi sl pacyéra
CHJIBI TSDKECTH, CUJIBI YIIPYTOCTH, CUJIbI TPEHUS

Pa3znen 4. /laBienne

TBEPABIX TeJI, JKHAKOCTel 1 ra3oB (21 u)

JlaBjeHue.
Ile- pepaua
JaBJjie- HUA
TBEPABIMH
TeJIAMH,
JKAJKO-
CTSIMH U
razamu (3 4)

JlaBneraune. CrtocoObI
YMEHb- HICHUS U
YBEJIUYCHUS JaBJICHUSI.
JlaBnenue rasa.
3aBUCHUMOCTD JABJICHUS
rasaor ooréma u
TeMIepaTyphbl.
[lepenaua naBnenus
TBEPBI-MHU TEJIAMH,
JKHUJAKOCTSIMH U Ta3aMHu.
3akon ITackans.
ITreBMaTuueckue
MaIIUHEBI

AHanmm3 1 0ObSICHEHHUE OIBITOB U MPAKTHISCKUX
CUTYyallMii, B KOTOPBIX MPOSIBJISETCS CUJIa JIaBJICHUSI.
O6ocHOBaHME CITOCOOOB YMEHBIIICHUS U YBEITUYCHUS
naBieHus. M3ydeHne 3aBUCMMOCTH aBJICHUS Ta3a OT 00bEéMa U
TemnepaTypsl. Mi3ydeHue ocoOEHHOCTEN Tepenadn AaBlICHUS
TBEPJBIMHU TEJIAMU, )KUJIKOCTSIMH U TazaMu. OOOCHOBaHHE
pPEe3yJIbTAaTOB OMBITOB OCOOEHHOCTSIMU CTPOCHUS BEIIIECTBA B
TBEPAOM, KUJIKOM

1 ra3000pa3HOM COCTOSTHUSIX.

DKCIepUMEHTaJIbHOE J0Ka3aTeIbCTBO 3aKOHA

ITackasns. Penitenue 3aau Ha pacyér naBJIEHUS

TBEPAOrO TENa




[aBienue 3aBUCUMOCTD HccnenoBanue 3aBUCUMOCTH JIaBJIEHUS KUJKOCTH OT
skuakoctu (5 | maBiaeHUs TyOUHBI TOTPYKEHUS U INIOTHOCTH YKUJIKOCTH.
4) JKUJIKOCTH OT Habntonenue u o0bsicHeHUE r'UIpOCTATUUYECKOIO
ri1yOUHBI rapajgokcaHa OCHOBe 3akoHa Ilackais.
MOTPY>KEHUSI.
I'mnpocra-
TUYECKUHU
rnapaaokc.
CooOmaromuecs N3yuyenue cooOmaronuxcs cocyaoB.
COCYBIL. Pemenue 3anau Ha pacyér gaBIeHUS )KUJIKOCTH.
I'uppaBnunyueckue OOBsiCHEeHHE MPUHIUIIA JICHCTBUS THAPABINYSCKOTO
MEXaHU3MBbl npecca.

AHaim3 ¥ 00bSICHEHUE NMPAKTUYCCKUX CUTYaIIUH,
JIEMOHCTPHUPY- FOIIUX MPOSIBIICHUE AaBJICHUS KUIKOCTH U
3akoHa [lackasi, HampuMep MPOIECCOB B OPraHU3ME MPU
r1yO0OKOBOHOM HBIpsi- HUM (MC — Ouomnorus)

Atmocdepn
oe
najenue (6

)

ATtmocdepa 3emitn u

atMoc- pepHoe

JABJICHHUC. HpI/I‘II/IHBI

CyHICCTBOBAaHUA

BO3AYIIHON 00OJIOUYKHU

3emau. OnbIT
Toppuuenu.
HN3mepenue
aTrMoc(epHOro

DKcnepuMeHTalbHOE O0Hapy)KEeHUE aTMOChEpHOro
JaBlieHUs. AHAJIU3 U OOBSICHCHUE ONBITOB U
MPaKTUYECKUX CUTYyallUi, CBSI3aHHBIX C IEUCTBHEM
aTMOC(hEpHOro JaBIICHUSI.

OObsicHEeHHe cylllecTBOBaHUs aTMoc(hepsl Ha 3eMiie U
HEKOTO- PBIX TIaHETaX UJIU €€ OTCYTCTBUS Ha APYTUX
wranetax u Jlyne (MC — reorpadusi, acTpoHOMUS).
OOBbsiCHeHHEe U3MEHEHHUS TUIOTHOCTH aTMOC(EpHI C
BBICOTOW M 3aBUCUMOCTH aTMOC(EPHOT0 JABIICHUS OT




JTaBJICHUSI.
3aBUCUMOCTh
aTMOoCc(epHOT0 JaBIICHUS
OT BBICOTBI

HaJ YpPOBHEM  MOpS.
[Tpubopsr TS
M3MEpeHUs
atMocdepHo- ro
TTABIICHUS

BBICOTBI.
Pemenne 3amay Ha pacd€r aTMOCHEPHOTO JAaBICHUS.
N3yuenue ycTpoiicTBa 6apomeTpa-aHepouaa

HeiicTBue
JKUTKOCTH H
razaHa
NMOrpyKEHHOE
B HUX TeJo (7

)

JleficTBHUE KUIKOCTH U
ra3a Ha NOrpy>kK€HHOE B
HHX TeJIO.
BriTankusaroras
(apxumeno-Ba) cuia.
3akoH Apxumena.
I11aBanme Tell.
Bosnyxormia- BaHue

DKCIepUMEHTaIbHOE OOHApYKEHUE JACHCTBHS JKUIKOCTH U
razaHa Iorpy>k€HHO€ B HUX TEJO.

OnpeneneHne BbITAIKUBAIOIIECH CUIIbI, J€UCTBYIOIICH Ha
TEJI0, TOTPYKEHHOE B KHUJIKOCTh.

ITpoBenenne u 0OCYyXJIEHUE OIBITOB, JIEMOHCTPUPYIOIIIHUX
3aBUCUMOCTb BBITAJIKUBAIOIIECH CUJIbI, JCHCTBYIOIICH Ha
TEJIO B )KUJIKOCTH, OT 00BbEMa MOTrPYKEHHOH B KUJIKOCTH
YacTH TeJIau OT INIOTHOCTH KHUIKOCTH.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIC OT
00BbEManoOrpy K KEHHOM B )KUAKOCTh YaCTH TeJa.

Penrenue 3aga4 Ha npuMeHeHUe 3aKkOoHa ApXumena u
YCJIOBUS TUIAaBAHUS TEJl.

KoHcTpynpoBaHHe apeoMeTpa MJIM KOHCTPYWPOBaHHE JIOAKUHU
omnpeJesieHUe eé rpy30nobEMHOCTH

Pa3aen 5.Pa6ora u MomHoOCTh. JHeprus (12 u)




Pa6ora 1 mol-

MexaHnuyeckasi paboTa.

3KCHepI/IMeHTaJ'IbHOE onpejeJsieHue MeXaHUYeCKoUn pa60TbI CUJIBITAMXECTH

HOCThB (3 4) MoI1HOCTDb NpU NaJleHUU TeJsla U CUJIbl TPEHUS IPU PaBHOMEPHOMIIepEMEILEHUH Tesla
110 TOPU30HTAJbHOU OBEPXHOCTH.
PacuéT MOILIHOCTH, pa3BUBaeMOM NpU Mo bEME 110 JieCTHULLE. PelieHue
33/la4 Ha pacyéT MeXaHU4YeCKOU paboThbl U MOILIHOCTH

IIpocTeie [IpocThie MexaHU3MBI: pblyar, | OnpejesieHUe BbIMIPbILIA B CUJIE NIPOCThIX MEXaHU3MOB HallpuMepe

MexaHu3Mbl (5 4)

6JIOK, HaKJIOHHas MJIOCKOCTb.
[IpaBuJIO paBHOBeCUS
ppryara. [IpumeHeHue
NpaBuJia paBHOBeCHs pblyara
K 6JIOKY. «30J10TO€ TPaBUJIO»
MexaHuku. KII/l npocThix
MexaHU3MOB. [IpocTsie
MeXaHHWU3MbI B 6bITy U TEeXHU-
Ke. Peryaru B Tesie 4esioBeKa

pblyara, NoJiBU>KHOT'0 U HEMO/IBUKHOTO 6JIOKOB,HaKJIOHHOHW MJIOCKOCTH.
HccnenoBaHye yca0BUs paBHOBecHs pbluara. O6Hapy»keHHe CBOUCTB
MPOCTHIX MEXaHU3MOB B PA3/IMUHBIXUHCTPYMEHTAX U

MPUCIOCOGIEHUSAX, UCIIOJIb3YEMBbIX B ObITY

Y TEXHHKe, a TaKXe B )KUBbIX opraHusmax (MC — 6uosiorus).
JKcnepuMeHTa/lbHOE ZI0Ka3aTeJbCTBO paBeHCTBA paboT NpU MpUMeHeHUH!
MNPOCThIX MEXaHU3MOB.

Onpepnenenuve KI1/| HakJIOHHOM MJIOCKOCTH.

Pemlenue 3a/ia4 Ha NpMMeHeHHe NpaBUJia PaBHOBECUS pblyara MHa pacyéT
KIIJ,

MexaHu4eckas
3Heprus (4 4)

KuHeTnyeckasi M MOTEeHI[H-
anbHas aHeprus. [IpeBpaine-
HHEe OJTHOTO BH/la MeXaHH4Ye-

3KcnepnmeHTaanoe onpezesieHUe U3MEHEHUA KUHETUYECKON U
HOTeHLlHaJIbHOﬁ SHEPIrUHU TeJia IIPH ero CKaTbIBaAaHWUHU 110 HaKJOHHOH
IJIOCKOCTH.

CKOHM HEPIruHu B APYToM.
3aKOH COXpaHEeHUs U U3MeHe-
HUS D9HEPIUHU B MeXaHUKe

d)opMyanOBaHHe Ha OCHOBE HcCC/IeJ0OBaHUA 3aKOHAa COXpaHEHUA
MexXaHUYeCKOU SHEepruu.

06CY)K,CL€HI/Ie rpaHyul IPpUMEHHUMOCTH 3aKOHA COXpaHEHUAIHEePTHUH.
Pemenue 3a/ia4 C UCIIOJIb30BAHUEM 3aKOHA COXpPaHEHUA 3HEep-Tuu

Pe3sepBHOe Bpem1 (3 4)




8 knacc (68 u)

TeMaTH4YecKHi
6JI0K, TEMBI

OcHOBHOE coJepKaHue

OCHOBHbIE BU/IbI J€ATEJbHOCTH yYaluxcsa(Ha ypoBHe
y4eOHbIX JelCTBH)

Paspen 6. TenyioBble siBj1eHus (28 4)

CtpoeHue
U CBOMCTBa
BewecTBa (7 4)

OCHOBHBIE NIOJIOKEHUS
MOJIEKYJIIPHO-KHUHETUYECKOU
TEOPHUM CTPOEHUs BellecTBa.
Macca u pa3amMepbl aTOMOB

1 MoJieKyJl. OnbIThI, IO/ -
TBEPKJAKI[e OCHOBHbIE
M0JI0KEHUST MOJIEKYJISIP-
HO-KHHETHU4YeCKON TeopUH.
Mopesiv TBEPAOTO, ) KUAKOTO
U ra3006pa3HOro COCTOSTHUMN
BeulecTBa. Kpucraninyeckue
1 amopdHbIe TBEpPAbIE TeJa.

Ha6Juito/ieHe W MHTepNpeTalys ONbITOB, CBU/ETE/bCTBYOLIUX
00 aTOMHO-MOJIEKYJISPHOM CTPOEHHHU BellleCTBa: ONbITHI C pac-
TBOPEHHUEM PA3JIMYHBIX BELIECTB B BOJIE.

PenleHue 3a/ja4y 10 OLEHUBAHUIO KOJIMYECTBA aTOMOB MJIM MOJie-
KyJ1 B eJUHUIle 06'bEMa BelllecTBa.

AHanus TekcTa JpeBHUX aTOMMUCTOB (Hampumep, dparMeHTa
nosMbl JIykpenus «O npupo/ie Belei») ¢ U3J10’)keHHeM 060CHO-
BaHHUM aTOMHOM runoTtess! (cMbIcoBoe yTeHHe). OeHKa
y6eIUTeTbHOCTH 3THX 060CHOBAHUMN.

O6bsicHeHHEe GPOYHOBCKOTO JABIDKEHMUS, sABJeHUsA Auddy3nu

Y pasJIMYUH MeX/1y HUMU Ha OCHOBeE I0JIOXKeHUH MOJIeKyIsp-
HO-KWHETHYEeCKOH TeOpHM CTPOEHHs BelllecTBa.




OO6'bsICHEHUE CBOMCTB rasos,
YKUJIKOCTEHN U TBEP/BIX TeJs
Ha OCHOBeE I10JIOKEeHUH
MOJIEKYJIIPHO-KHUHETUYECKOU
Teopuu. CMayuMBaHUeE U Ka-
MUJJISIPHBIE SIBJIEHUS.
TensioBoe paciiupeHue

U CXKaTHe

O6bsiCHEHVE OCHOBHBIX PAa3/IMYMU B CTPOEHUHU Ira30B, KU /IKO- CTEH U
TBEP/BIX TeJ C UCII0JIb30BAaHUEM I0JIOKEHUH MOJIEKYJISIP-HO-KUHETHYEeCKOH
TEOPHUHU CTPOEHHUS BelecTBa.

[IpoBesieHHe ONBITOB MO BbIPAllMBAaHUIO KPUCTAIJIOB MOBapeH-HOU COIU
WJIY caxapa.

[IpoBesieHHe ¥ 0OG'bsICHEHHE OIBITOB, JIeMOHCTPHUPYIOLUXKAUIAsIpHbIE
SIBJIEHUS U SIBJIeHHe CMaylBaHMUsl.

O6bsicHEHUE POJIM KaNWJIJISPHBIX IBJEHUH [ MOCTYNJIeHUSBObI B
opranusm pacteHuil (MC — 6uosiorus).

Hab6s1o/1eHue, poBe/ieHUe U 06'bsiICHEHHE OMNBITOB M0 HAbJII0- IeHUI0
TEeIJIOBOT'0 PaCUIMpPeHUs Tra30B, XKUJAKOCTEW U TBEPABIXTEJ.

O6bsicHEHUE COXpaHEHUsI 06'bEMa TBEP/ABIX TeJl, TEKyYeCTHXKUAKOCTH (B

TOM 4HCJIe, pa3HUIIbI B TEKYYECTH JIJIsI pa3HbIX>KHU/IKOCTeH), laBJIeHUA
rasa.

[IpoBesieHHe OMBITOB, JEMOHCTPUPYIOLIMX 3aBUCHUMOCTD JlaBJie-HUSI BO3yXa
OT ero 06'b€Ma M HarpeBaHHUsA UJIH OXJIaXKJeHUs,

U UX 0OGbsCHEHUMe Ha OCHOBE aTOMHO-MOJIEKYJIADHOTO Yy4YeHUdA. AHaJIU3
MPaKTUYEeCKUX CUTYyallli, CBI3aHHBIX CO CBOMCTBAMH ra3os, XXKUJIKOCTeH
U TBEPABIX TeJl

TenioBbie
npoueccsl (21 4)

Temnepartypa. CBA3b TeMIle-
paTyphbl CO CKOPOCTBIO
TEIJIOBOTO IBUKEHMUS
YacCTHLL.

BHyTpeHHsAs 3Heprus.
Crioco6bl UIBMEHEHUA

O6ocHOBaHHME NPaBUJ U3MEPEHUS TeMIlepaTyphl.

CpaBHeHHe pa3/IMYHbIX CIIOCOGOB M3MepPeHUs U LIKaJ TeMIle-paTyphl.
Ha6uironeHne 1 06'bsICHEHHE ONBITOB, IeMOHCTPUPYIOLUX U3MEHEHHE
BHYTPEHHEH 3HepTHHM TeJia B pe3yJibTaTe TelJonepe-gadyu U paboThl
BHEIIHUX CHJIL.




BHYTpPEHHeH 3Hepruu:
Terionepejadya U coBep-
leHre paboTbl. BUubl
TerJionepeaayu: TEMJIONPOBO-
JAHOCTb, KOHBEKIUSA, U3JIy4Ye-
HUe.

KoJsin4ecTBO TEMJIOTHI.
YaenbHasi TeIJ10EMKOCThb
BelecTBa. Termsioo6MeH

U TEIJIOBOE PAaBHOBECHE.
YpaBHeEHUE TENJI0BOTO
GaJsiaHca.

[lnaBieHue ¥ oTBepZeBaHue
KPpHUCTAJIJIMYECKHX BelleCTB.
YnenbHas TemnJoTa IJaBJje-
Husd. [lapoo6pasoBaHue

U KOHAeHcauud. Mcnapenue.
KuneHnue. YaenbHasi TenjaoTa
rnapoo6pa3oBaHus. 3aBUCH-
MOCTb TeMIlepaTypbl KUIIEHUSs
OT aTMOCHEPHOTO JIaBJIEHUS.
BuiaxkHoCTb Bo3ayxa.
JHeprus TOIJIUBA. Yae/bHas
TeIJIOTa CrOPaHUs.
[IpuHIKUOBI PaGOTHI TEIJIO-
BbIX aABurareneu. KI1/]
TEIJIOBOTO JBUTATEJIS.
TensioBble JBUTATENH U 3allU-
Ta OKpY’Kalolllel cpesbl.
3aKOH COXpaHEeHHs U Tpe-
BpallleHUsI SHEPTUU B MeXa-

Hab6u1o/1eHre U 06'bsICHEHHE OMBITOB, 06CYK/IeHUEe TPAKTHUY e-CKUX

CUTYyalUH, e MOHCTPHUPYIOIIUX Pa3/IMUHbIe BU/IbI TEIJIO-TIEpEeIavuH:
TeNJIONPOBOJAHOCTb, KOHBEKIUIO, U3JIyYeHHE.

HccneioBaHue siBJIEHUs TelJIOOOMeEHA MPU CMEUIMBAaHUHUXOJIOJHON U
ropsiueu BoJiblL.

Ha6u0/1eHre yCTaHOBJIEHHsI TEIJIOBOTO PAaBHOBECHsI MEXAyTropsiduen 1
XO0JIOJHOM BOAOM.

Onpenenenve (M3MepeHHe) KOJMYECTBA TEMJIOThI, TOJy4Y€HHOTOBOAOU MPU
TelI006MeHe C HarpeThIM MEeTa/I/INYEeCKUM I[UJIUH- POM.

OnpejsieneHue (M3MepeHUe) yeJbHOU TEMJIOEMKOCTH BelllecTBa.PenieHue
3a/1a4, CBSI3aHHbIX C BbIYHUCIeHHEM KOJIMY€ECTBA TEIJIO-Thl U TEMJIOEMKOCTH
MpY Ternjoo6MeHe.

Anasius chyaLu/nZ MPpaKTU4Y€CKOI'O UCIIOJIb30BAHHUA TEIlJIOBbIX CBOﬁCTB
BellleCTB U MaTepHUasioB, HAlpUMep B LieJiAX sHeprocbe-pexeHUs:
TEeNJIOU30JISIUSA, SHEProcGeperawinye Kpbllid, TEPMOAKKYMYJISITOPbBI U T. J.
Ha6sroneHue siBJIeHUH McapeHus U KOHAeHcauu. MccienoBanue
Mpolecca ucrapeHus pa3JIMYHbIX )KUJAKOCTel.00bsICHEHUE SIBJIEHUHN
HCIIapeHUsI U KOHJIeHCAlUM Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO yY€HUs.
Hab6stoieHre ¥ 06bsICHEHMe TIpoLiecca KUIeHHUs, B TOM YHC/Ie

3aBHCHMOCTH TeMIepaTypbl KUIIEHHUs OT JaBJIEHUSI.

Onpepenenve (M3MepeHHe) OTHOCUTENbHON BIAYKHOCTH BO3AyXa.
Ha6uroneHue npouecca njaaBjaeHUs] KPUCTA/IIMYECKOTO Belle- CTBa,
HaNpUMep JIbJa.

CpaBHeHUE IPOIEeCCOB IJIaBJeHUs KPUCTAJIIINIECKUX TeJTU

pasMsArdyeHus Npyu HarpeBaHUU aMOPHBIX TeJl.

Onpenenenve (uM3MepeHHe) yAeJbHOW TEIJIOTHl IJIABJEHUS  JIbJA.
OGbsicHEHHE SIBJIEHUH IJIaBJI€HUSI U KPUCTA/UIM3alMM HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUeHHUsI.




HHUYeCKHX U TEeIJIOBbIX
nponpeccax

PemeHnue 3a7a4, CBI3aHHBIX C BbIYHUCJIEHHUEM KOJIMY€ECTBA TEIJIO-ThI B
npoleccax Temnjaonepeadyy Npy MJaaBJeHHUH U KPUCTALIN- 3a1[UY,
HWCMapeHHU U KOHJIeHCallh Y.

AHanu3 cUTyalMi NPaKTUYECKOTO IPUMEHEHUSA AIBJIEHUU MJIaBJIEHUS U
KpUCTa/JIN3al Uy, HAlIpUMep, N0JIy4YeHUEe CBEPX-YUCThIX MaTepPUaJIOB,
coJieBas rpeJsika u Ap.

AHanu3 paboThbl U 00'bSICHEHHWE NPUHIUIA JIEHCTBUS TENJI0BOTr0/IBUTrATEs.
BbluucsieHue KoJiMYeCcTBa TENJIOThI, BbIJEJSIOUIETOCA NPU CrO-PaHUU
pa3/n4yHbIX BUA0B TominBa, u KII1/l gBurares.

06CyieHUe 3K0JIOTUYeCKUX MOC/IeICTBUIM UCI0JIb30BaHUS ABUTraTe el
BHYTPEHHETrO CropaHus, TEMJIOBbIX U I'HApPO3IeK-TpocTaHuui (MC —
3KOJIOTUS, XUMMUS)

Paspesn 7. d1leKTpU4ecKue U MarHUTHbIe siBjeHus (37 4)

JIeKTpu4YecKue
3apAaabl. 3aps-
»KeHHbIe TeJia

U UX B3auMMOoaei-
cTtBue (7 4)

dJsieKkTpHr3anud TeJ. /IBa poga
3JIeKTPHUYECKUX 3apA/0B.
BsauMogelicTBue 3apsKeH-
HbIX TeJl. 3aKoH KysioHa.
JJIeKTpHUYecKoe IoJIe.
[IpyHLMI Cynepno3uL U
3JIEKTPHUYECKUX NOJIEH.
Hocurenu aneKTpU4ecKkux
3apsAA0B. JJIeMeHTapHbIN
3JIeKTpHUYEeCKUH 3apsas,.

Ha6utoieHre U npoBeJieHue OIbITOB 10 3JIeKTPU3aLMU TeJNpHU
CONPUKOCHOBEHHHU U MHAYKLHEH.

Ha6uitoienre 1 06'bsiCHeHHE B3aMMOJeUCTBUA OJJHOUMEHHOU
Pa3sHOMMEHHO 3aPSKEHHBIX TeJl.

O6'bsicCHEeHHe MPUHLUNA JeHCTBUSA aJieKTpockomna. O6bsiCHeHNe SIBJIeHUN
3JIEKTPU3aL M1 IPU CONPUKOCHOBEHUUTEN U UHAYKIHEHN C
HCII0JIb30BaHMEM 3HAHHUH O HOCUTEJIAX 3JIEKTPUUECKUX 3apAJ0B B
BeleCTBe.

PacnosHaBaHue U 0O'bsSICHEHHE SIBJEHUH 3JIeKTPU3aLUU B NI0-BCEJHEBHOU
>KU3HHU.

CtpoeHue aTtoMma. [I[poBogHuU-
KU U IU3JIEKTPUKHU. 3aKOH
COXpaHEeHUs 3JIEKTPUYECKOT0
3apsza

Ha6mo,ue1—me U 0O'bSICHEHUE OIIBITOB, WIJIOCTPUPYIOIINX 3aKOHCOXPaHEHUA
JJIEKTPHUYEeCKOro 3apdaa.

Ha6moge1—me OIIBITOB IO MOAE/JIMPOBAHHIO CUJIOBbIX JIMHU U

3JIEKTPUYIECKOI'O MMOJIA.

HCCJ’IeAOBaHI/Ie AeﬁCTBHH 3JIEKTPUYECKOTIO I10JId Ha MPOBOJHUKHNHU
ANUIJIEKTP KN




IlocTOAHHBIN
3JIEKTpUYeCKUHA
TOK (20 4)

deKTpHUYecKUi ToK. YcJio-
BUSl CYLECTBOBAHUSI 3JIEKTPHU-
4ecKoro Toka. UCTOYHUKHU
MOCTOSTHHOTO TOKa. JleficTBUA
3JIeKTPUYECKOI'o TOKa
(TemsioBOE, XMMUYECKOE,
MarHUTHOe). DJIeKTpUYeCcKU U
TOK B »KH/JKOCTSIX U rasax.
duiekTpuyeckas nenb. Cuaa
TOKa. JJIeKTpUudeckoe
HanpspkeHue. ConpoTHBIIe-
HUe NIPOBOJHUKA. YeJIbHOoe
CONPOTUBJIEHHE BellecTBa.
3akoH OMa /1 y4acTKa
nenu. [locaegoBaTesibHOE

Y NapaJljieJibHOe coeJJUHeHHe
NIPOBOJHUKOB.

Pa6oTa 1 MOLIHOCTb 3JIEKTPU-
4eCKOro Toka. 3akoH /l»xoy-
ns-JleHua. JJIeKTPONPOBOJ -
Ka ¥ IOTPEeGUTEIH JIEKTPHU-
4eCKOU 9HEepPTHUH B GBITY.
KopoTkoe 3aMbiKkaHue

Ha6JitoieHre pa3/IMyHbIX BUJOB 1EWCTBUS 3JIEKTPUYECKOTOTOKA U
0OHaApY>KeHHUE 3TUX BU/IOB JIeHCTBHUS B NOBCEJHEBHOMXKHU3HU.

COOpKa M UCHIBbITAHUE 3JIEKTPUUECKOHN LIENMU MTOCTOSIHHOTOTOKA.
H3MepeHHe CUJIBI TOKA aMIIepMETPOM.

H3MepeHUe 371eKTPUUECKOTr0 Halpsi>KeHHs BoJbTMeTpoM. [IpoBesieHne
1 00'bSICHEHME OIBITOB, IEMOHCTPHUPYIOUINX 3aBUCUMOCTb
3JIEKTPUUECKOTO CONMPOTUBJIEHUSI IPOBOJHMKA OT €ro JJIMHbI, IJIOIaAN
MoNepeyHoro ceyeHus U MaTepuasa.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKQ, IPOTEKAIOIIEro 4Yepe3pesucTop,
OT CONPOTHUBJIEHHS pe3UCTOpa U HaIlpsKeHUs

Ha pe3ucTope.

[IpoBepka npaBuJia CA0XKEHHUs HANPs>KEHU M TPU M0CJiel0Ba-TeJIbHOM
coe/IUHEHUH [IBYX PE3UCTOPOB.

[IpoBepka npaBuJia AJid CUJIbl TOKA MPH NapajieibHOM COeJu-HEHUU
pEe3HUCTOpPOB.

AHasnu3 cuTyalui nocsje/0BaTe/JbHOIO U Mapa/ljlelbHOI0COeUHEeHUs
NPOBOJHUKOB B JJOMAlLIHUX 3JIEKTPUYECKUX CETHX.

PemreHue 3azad4 c ucnosib3oBaHueM 3akoHa OMa u opMyJ1 pacyéTa

3JIEKTPHUYECKOIr'o COIPOTHUBJIEHHWA NIPU Nocjaef0BaTe/JIb-HOM U NapaJlJyIeJIbHOM

COeJUHEHHWHU ITPOBOAHHUKOB.




OnpezesieHue paboThl 3JIEKTPUYECKOTO TOKA, MPOTeKallieroyepes
pe3ucTop.

OnpejiesieHHe MOLIHOCTH 3JIEKTPUYECKOI'O0 TOKA, BblJle/IsieMOMHA
pesucTope.

HccnefnoBaHre 3aBUCHUMOCTH CUJIbl TOKA Yepes JIaMIOYKyOT
Halps»KeHUs Ha Hel.

Onpepesnenue KII/l HarpeBaTesnd.

HccnenoBaHre npeo6pa3oBaHus S3HEPTUU NPU NoAbEMe rpy3a
3JIEKTpPOJIBUTaTEsIEM.

O6bsicHEHUe yCTPOMCTBA U NMPUHIMIA JeHCTBUSA JOMAIIHUX
3JIeKTpOHarpeBaTeJbHbIX TPUGOPOB.

O6bsicHEHUEe NPUYUH KOPOTKOI'0 3aMblKaHUS W NMPUHIMIALEeHUCTBUA
MJIaBKUX MpeJloXpaHuTese.

Pelienue 3azay ¢ ucrosib3oBaHrueM 3akoHa /xoyna—J/leHua.
HaGJ1roieHre BO3BHHUKHOBEHHS 3JIEKTPHUYECKOI'0 TOKA B XKH/I- KOCTH

MarHuTHbIE
siBjeHus (6 4)

[locTOsIHHBIE MAarHUTHI.
B3auMoselicTBHE NOCTOSAH-
HbIX MArHUTOB. MarHuTHOE
noJsie. MarHuTHoe 1noJie 3eMJ1
U ero 3Ha4YeHue JJIs1 )KU3HHU
Ha 3emJie. OnbeIT IpcTesa.
MarHuTHoOe 1oJie 3JeKTpruie-
ckoro Toka. [I[pumeHeHune
3JIEKTPOMAarHUTOB B TEXHUKE.

HccnenoBaHue MarHMTHOTO B3aWMOJI€MCTBUSA NOCTOAHHBIXMArHUTOB.
M3y4yeHHre MarHUTHOTIO 10J151 TOCTOAHHBIX MarHUTOB NPU UX
06beIMHEHNUH U pas/iesIeHHHU.

[IpoBesieHrEe OIBITOB 110 BU3ya/M3alMU M0JIS NOCTOSAHHBIXMArHHUTOB.
M3y4yeHue ABJIeHUsA HAMAarHM4MBaHUA BelllecTBa. MccienoBanue
JleHCTBUSA 3JIEKTPHUYECKOr0 TOKA Ha MarHUTHYIOCTPEJIKY.




JleficTBYe MarHUTHOTO TIOJIsI
Ha MIPOBO/IHUK C TOKOM.
JJIeKTpOiBUTATE b IOCTOSIH-
HOTr0 ToKa. Mcnosb3oBaHue
3JIEKTPOJIBUTATEsIEN B TEX-
HUYECKHUX YCTPOUCTBAX

U Ha TPaAHCIOPTE

[lpoBeneHue OIBITOB, JEMOHCTPUPYIOLIUX 3aBUCUMOCTb CUJIbI
B3aUMO/IeMCTBHUSA KATYLIKH C TOKOM U MarHuTa OT CUJIbl U Ha- NpaBJIEHUS
TOKa B KaTyLIKe.

AHanu3 cuTyalii NpaKTUYeCcKOro INpHUMeHeHUsl 3JIeKTPOMarHu- ToB (B
OGbITOBBIX TEXHUYECKUX YCTPONUCTBAX, MIPOMBIIIJIEHHOCTH,MeAUIHE).
W3yvyeHue felcTBHUS MarHWUTHOTO NOJISI HA NPOBOJHUK C TOKOM.M3yyeHune
AeNCcTBUS 3JIeKTPOABUTATEA.

H3mepenue KII/| asekTpoABUraTe/IbHON YCTaHOBKU. Pacno3HaBaHue U

aHaJIU3 pa3/IMYHbIX NPUMEeHEeHUHN 3JeKTpo-ABUraTesiel (TpaHCIopT,

OBbITOBbIE YCTPOMCTBA U AP.)

JJIEKTPOMArHuT-
HasA MHAYKOUA
(44)

OnsbiTel Papases. ABneHue
3JIEKTPOMarHUTHOM WHJAYK-
nuu. [IpaBuiio Jlenna.
JsexkTporeHepaTtop. Croco6bl
MOJIy4eHHUs JIEKTPUIEeCKOH
3HEpPrUuu. JJeKTPOCTAHLUHU
Ha BO30GHOBJIIEMBIX HCTOY-
HHUKaX 9Hepruu

OnbIThI TIO HCC/IeJOBAHUIO dABJIEHUSA BHEKTpOMaFHMTHOﬁ HHAYK-IUU:
HucciegoBaHue W3MEeHEeHHH 3HaYeHHUsA U HanpaBJIeHUA UHAYKIITUOHHOT'O TOKa

Pe3epBHOe Bpem1 (3 4)




9 knacc (102 v)

U CIOCOGBI ero
onucanusd (10 49)

Cucrema orcyéra. OTHOCH-
TeJIbHOCTb MeXaHU4YeCKOTro
JIBUXKEHUS.

PaBHOMepHOe NpsIMOJIMHEH-
Hoe ABUXKeHHe. HepaBHOMep-
HOe MpsIMOJIMHEHHOE JIBHKe-
Hue. CpeHASA U MTHOBEHHAsA
CKOPOCTb TeJla IPU HepaBHO-
MEpPHOM J|BU>KEHHH.
YckopeHnue. PaBHOyCcKOpeH-
HOe NpsAMOJIMHEHHOe JBHXKe-
Hue. CBO60IHOE NaJieHHe.
Onerrel N'annies.
PaBHOMepHoOe ABMKEeHHe

110 OKPY>KHOCTH. [lepnof

M 4yacToTa o6GpaleHus.
JluHelHada U yrjioBasi CKOpo-
ctu. LleHTpocTpeMHuTeNBbHOE
yCKOpeHHe

TeMaTudeckut OcHOBHOE coJepKaHue OcHOBHbIE BH/bI JeSTe/JIbHOCTU yJalmuxcsa(Ha ypoBHe
6JI0K, TeMa y4eOHbIX A elCTBHI)
Paspen 8. Mexanuuyeckue siBjeHus (40 4)
MexaHuuyeckoe MexaHUu4deckoe ABHUXKEHHE. AHanus u o6cy>i<;[e1—me Pa3/IMYHBIX IPUMEPOB MEeXaHHUYIEeCKOIo
ABHXKEHHUE MaTepI/IaJIbHaH TOYKa. ABHUXKEHUA.

O6cy»x/ileHre TpaHUL IPUMEHUMOCTH MOJEJNN «MaTepuaJbHas
TOYKa».

OnuvcaHue MexaHU4YecKoro ABUXEHUA PA3JIMYHBIMU crnocobaMu
(ypaBHeHUe, TabauLa, rpadUK).

AHaJiu3 »KU3HEHHBbIX chyaumZ, B KOTOPBIX IIPOABJIAETCA
OTHOCHUTEJIbHOCTb MEXaHHU4YeCKOI'o JBHXXEHHA.

Ha6utoieHre MeXxaHU4YeCKOIo JBHM>KEHHUs TeJsla OTHOCUTEJbHO
Pa3HBIX TeJ OTCYETA.

CpaBHeHUe NyTel U TPAaeKTOPUH JBMKEHUSI OJHOTO U TOTO Ke
TeJla OTHOCUTEJIbHO Pa3HbIX TeJ OTCYETa.

Ananu3 Tekcra ['asniess 06 OTHOCUTEJbHOCTH JBHKEHMS;
BBINOJTHEHHE 33/JaHUU MO TEKCTy (CMBICJIOBOE YTEHHUeE).
OnpepeneHre cpegHel CKOPOCTH CKOJIbLXKEHUsI 6pycKa WU JIBU-
>KeHMS LIapHUKa 110 HAKJIOHHOH IJIOCKOCTH.

AHanus u obCyxaeHne ClI0c060B NMPUBIMKEHHOTIO OINpeJeseHus]
MIHOBEHHOW CKOPOCTH.

OnpejiesieHHe CKOPOCTH PAaBHOMEPHOTO JIBIDKEHMSA (IapuKa

B KH/JIKOCTH, MO/I€JIU 3JIEKTPUYECKOT0 aBTOMOGUJIA U T. I.).
OnpejesieHue MyTH, NPOHJEHHOTO 3a JJaHHBIH MPOMEXYTOK
BpPeMEHH, U CKOPOCTH TeJia 110 rpad Ky 3aBUCUMOCTH Iy TH
PaBHOMEPHOIO JIBU>KEHHUS OT BPEMEHH.

O6cy>x/ieHrMe BO3MOXKHBIX MPUHIMIIOB eHCTBUS NPUBOPOB,
U3MePSAIHUX CKOPOCTh (CNHAOMETPOB).




BbIuMc/IeHHe MYyTH U CKOPOCTU NMPU PAaBHOYCKOPEHHOM MPSIMO- JIMHEHHOM
JBIDKEHUU TeJla.

OnpenesieHre MPOUAEHHOTO MYTH U YCKOPEHUSs JABH)KEHHs TeJsa MO rpaduky
3aBUCUMOCTU CKOPOCTU PABHOYCKOPEHHOTO MPSMO- JIMHEWHOrO JBHXKEHHS
TeJsia OT BpEMEHH.

OmnpejiesieHUe YCKOPEHUS TeJla IPU PAaBHOYCKOPEHHOM JBUXKe-HUU M0
HAKJIOHHOM MJIOCKOCTHU.

M3MepeHHe epro/ia ¥ YacTOThI O6pallleHUs Tesla [0 OKPY>KHOCTH.
OnpejiesieHrEe CKOPOCTH PAaBHOMEPHOIO JBUXKEHUsI Tesaro

OKPY?KHOCTH.

PeuleHue 3a7ia4 Ha omnpejie/ieHUe KHHEMaTHYEeCKUX XapaKTePU-CTUK
MeXaHUY€eCKOTO JBUXKEeHHUs pa3JIMUHbIX BUJOB.

Pacno3HaBaHue U NPUOIMKEHHOE ONMMCAHNUE PA3JIUYHbIX BU/IOB
MeXaHHU4eCKOTo JBIKeHHUs B IPUPO/ie U TeEXHHUKe (Ha TpUMepaxcBO6OHO
MaiaoIux TeJl, JBUXKEeHHS ) KUBOTHBIX, HE6ECHBIX TeJI, TPAHCIOPTHBIX

CpeJCTB U Ap.)

B3aumoaeiicTBue
Tea (20 4)

[lepBbIii 3akoH HbioTOHA.
BTopoii 3akoH HbioToOHAa.
TpeTuii 3akoH HproTOHa.
[IpyHIMI cynepno3uLuu
CHJL.

CuJla ynipyroctu. 3aKoH
l'yka. Cuna TpeHus: cujia
TPEHUS CKOJIbXKEHUS, CUJIA
TPEeHUS NOKOs, APYTHe BU/bI
TPEeHUA.

Cusia TSXKeCTH U 3aKOH
BCEMHPHOTO TATOTEHHUS.
YckopeHHe cBOOGOHOTO
naZieHus. [ BurKeHYe MJIaHeT

Ha6sroneHune U 06CyK/jeHHe ONBITOB C JIBM)KEHUEM TeJia NPHU
YMeHbIIEHUHN BJIUSHHUS IPYTUX TeJ, NPENsTCTBYOIUIUX JBHXKe-HHUI0.
Ananu3z Tekcra l'asnsies c onvMcaHHeM MbICJIEHHOTO 3KCIIePHU-MEHTA,
060CHOBBIBAKOIIETO 3aKOH MHEPIUH; BBITIOJIHEHHE 3aJJaHUN 110 TEKCTY
(cMbIcsi0OBOE YTEHUE).

O6cy»/1eHHe BO3MOXKHOCTH BBINOJIHEHHSI 3aKOHA WHEPIUHB
pa3JIMYHbIX CUCTEMAX OTCYETA.

Ha6uitoieHre U 06CYKJeHHEe MeXaHWYeCKUX SIBJEHUH, MPO-UCXOASUINX B
cucreMe oTcyéTra «Tesexkka» Npu eé paBHO-MEPHOM U YCKOPEHHOM
JIBUXKEHU U OTHOCUTEJIbHO KaGHUHeTadU3UKH.

JleficTBUS C BEKTOPAMHU CHJI: BBINIOJIHEHHE 33/IaHHH 110 CJI0KEe-HUI0 U
BbIYUTAHHUIO BEKTOPOB.




Bokpyr CosiHna. [lepBas
KOCMHYeCKasi CKOPOCTb.

HeBecoMocTb U NeperpysKH.

PaBHOBecue MaTepuaabHOU
TOYKHU. AGCOJIIOTHO TBEp0€e
TeJsio. PaBHOBecue TBEpZOTO
TeJla C 3aKpPeNJIEHHON OChIO
BpalleHusi. MOMEHT CUJIBL.
LleHTp TAXKECTHU

Hab6usio/1eHre ¥/uiu NpoBeJieHHe OMbITOB, JIeMOHCTPUPYIOIIUX
3aBHCHUMOCTb YCKOPEHUSI TeJsIa OT MPUJIOKEHHOU K HEMY CUJIbI U MacChl
TeJsa.

AHanus 1 o6'bsiICHEHHE SIBJIEHUH C MCIOJIb30BaHWEM BTOPOT03aKOHa
HproToHa.

PelieHue 3a/ia4y C MCIIOJIb30BaHWEM BTOPOro 3akoHa HbroToHau npaBusia
CJIOXKEHUS CUJL.

OnpesesieHUe XKECTKOCTH NPYKUHBI.

AHasiy3 cuTyal Ui, B KOTOPBIX HAGJ/II01al0TCA ypyrue gebop-Manuu, 1
UX 06'bsICHEHHE C MCII0JIb30BaHHUEM 3aKoHa ['yka.

PemeHue 3371a4 ¢ HCNIOJIb30BaHUEM 3aKoHa ['yKa.

HccneoBaHNE 3aBUCHMOCTH CHUJIbI TPEHHSI CKOJIbXKEHUS

OT CHJIbl HOPMaJIbHOTO JiaBjieHusi. O6CyK/leHHe pe3yJ/bTaToB
HCCJIe/IOBaHMUS.

Onpesenenue kKoadduiMeHTa TpeHUs CKobXXeHUs. i3MepeHune

CUJIBbI TPEHUS MTOKOS.

Pewrenuve 3az:@a4 ¢ Ucnosib3oBaHHeM GOPMYJIbI JJIsl CHUJIbI TPEHUS
CKOJIbKEHUS.

AHanus JBMXKeHUs TeJsl TOJIbKO I0J IeMCTBUEeM CHJIbI TSKe-CTH —
CBOGOHOTO IajleHHUs.

O6bsicCHEHHE HEe3aBUCUMOCTH YCKOpPEeHHsI CBOGOHOTO Ma/leHUsSOT MACChI
TeJsa.

O1eHKa BEJIMYUHBI CUJIbI TATOTEHUS, IEUCTBYIOIEN MEXAYIBYMs
TeslaMH (/15 pa3HbIX Macc).

AHanusz [aBWKeHUs1 HeGeCHBIX TeJsl MOoJ, AeUCTBHEeM CHJIbl TAroTe- HUA (C
HCII0JIb30BaHUEM [JIONIOJHUTENbHBIX UCTOYHUKOB HHPOP- MaLUH).




Pelmienne 3aZja4 C MCHOJIb30BAaHHWEM 3aKOHA BCEMHUPHOIO TArOTE- HUS U
dopmysibl 1151 pacyéTa CUIbI TSXKECTH.

AHasiu3 OpPUIrMHAJIBHOTO TEKCTA, OMNHCHIBAIOUIETO MPOSIBJIEHUS 3aKOHa
BCEMUPHOIO TSITOTEHHs; BBINOJHEHUEe 33aJlaHUM N0 TeK- CcTy (CMbICI0BOEe
YyTeHUe).

Ha6utofenue u o6cy>eHue onbITOB 10 MU3MEHEHHUIO Beca TeJlallpu
YCKOPEeHHOM /JIBH>KE€HUU.

AHanus yci0BUH BO3HMKHOBEHUSI HEBECOMOCTU U Nepe-TPy3KH.

Pemlenue 3azja4 Ha onpe/ie/ieHHe Beca TeJla B Pa3/IMYHBIXY CJI0BHUSAX.

Ananus cui, AeMcTBYIOUMX Ha TeJlo, IoKoseecsd Ha onope.OnpeseseHue
LleHTPa TAXKeCTH Pa3/IMYHbIX TeJl

3aKoHbI coxXpa-
HeHus (10 4)

HWmnysnbc Tesa. UsmeHenue
umnyJibca. UMnysbc cubl.
3aKOH COXpaHeHHUA UMITYJIb-
ca. PeakTuBHOe JIBM)KEHUeE.
MexaHuveckasi paboTa u
MOIIJHOCTb. Pa6oTa cun
TSKECTH, YIPYTOCTH, Tpe-
Hus. CBA3b 9HEPrUu U pa-
GOTHI.

[ToTeHUMaNIbHAA 9HEPTUA
TeJia, IOAHATOTO HaJ, OBepX-
HOCTbIO 3eMJ1H. [loTeHI Mab-
Hasl 9Heprus CKaTou npy-
>KMHBIL.

KrnHeTu4eckas sHeprus.
TeopeMa 0 KUHETHYECKOU
9HEpPTHH.

Ha6usroneHue U 06CyK/eHHe OMBITOB, IeMOHCTPUPYIOLIUX Nepeady
HMITyJIbCA IPYU B3aUMOJEMCTBUHU TeJI, 3aKOH COXpaHe-HUs UMITy/Ibca IPpU
a6COJIIOTHO yIIPYTOM M HEYIIPYTrOM B3aUMO- IeICTBUH TeJl.

AHanu3 cuTyaluH B OKpy»KalollleH >KU3HH C UCII0JIb30BaHUEeM3aKoHa
COXpaHEeHUsI UMITyJIbCa.

PacriosHaBaHue SIBJIeHHsI PeaKTUBHOIO JBIKEHHUs B NPUPOJIEN TEXHUKE
(MC — 6uoJsiorus).

[IpyMeHeHMe 3aKOHA COXpaHeHUsI UMITY/bCa JIJIs1 pacyéTa pe3yJIbTaToOB
B3aMMOJeHCTBUSA TeJl (Ha MpUMepax HeyIpy- roro B3auMoJ e HCTBUs,
YyIPYyroro LeHTPaJbHOI'0 B3aUMO- JeHCTBUS JBYX OJMHAKOBBIX TeJ,
OJJHO U3 KOTOPBIX HENOJ-BIDKHO).

Pelrenue 3a7ja4 ¢ MCIOJIb30BaHHEM 3aKOHA COXPAaHEHUsT UM-IYJIbCA.
OnpefnesieHre paGoThl CUJIBI YIIPYTOCTH NPU NMOABEME Tpy3ac
HCIOJIb30BaHUEM HENOJBHXKHOTO U IOJBIKHOTO GJIOKOB.




3aKOH COXpaHEHUs MeXaHHU-
4YeCKOU sHepruu

H3mepeHUe MOIHOCTH.

M3MepeHHe NMOTEHLMAJbHOU 3HEPTUHN yHPYTro AepopMUPOBaH-HOU
MPYKHHBL.

M3MepeHHe KUHETUYECKOU 3HEPTHHU TeJia MO0 JAJHHE TOPMO3HOTOMYTH.
JKCcepUMeEHTA/IbHOE CpaBHEHUE W3MEeHEHUS MOTEHIMAJIbHOU U
KHHETUYECKOU sHepruil Tesia Npy JBMKEHUU 110 HAKJIOHHOM MJIOCKOCTH.
JKcrepUMeHTa/IbHas MPOBepKa 3aKOHA COXpPaHEHUsI MeXaHUYe-CKOH
3HEPTUU NPHU CBOGOAHOM NaJIeHUH.

[IpyuMeHeHHE 3aKOHA COXPAaHEHUSI MEXaHUYECKON SHEPTUH JJisl pacuyéTa
MOTEeHMAJIbHOW U KUHETUYECKOU 3Heprui Tesa. PellieHue 3a7a4 ¢
KCII0JIb30BaHWEM 3aKOHA COXpPaHEHHU sl Mexa-HUYeCKOW 3HepPTrUuu

Paspen 9. MexaHu4yecKue KoJieGaHUA M BOJIHBI (15 4)

MexaHu4yeckKkue
Kosie6aHms (7 4)

KoJsiebaTesibHOE IBUXKEHUE.
OcCHOBHBIE XapaKTepUCTUKHU
KoJie6aHUH: Tepro, 4acToTa,
aMIinTyZza. Marematuye-
CKUM U IPY>KWUHHBINA MasgTHU-
Ku. [IpeBpalieHne sHepruu
IIpH KoJ1e6aTeJIbHOM JIBHKe-
HUM.

3aTyxarolme KoJieGaHHUA.
BeIHyK/leHHble KoJle GaHUA.
Pe3oHnaHc

Hab6sroenre Kosie6aHUi Mo JeHMCTBUEM CUJI TSXKECTH U YIPY-TOCTH U
ob6HapyKeHUe MoA06HbIX KoJIeGaHUH B OKpY KalolleM MUpe.

AHanus koJsie6aHUM rpy3a Ha HUTH U Ha Ipy»kuHe. OnpeieIeHNedacToThl
KoJle6aHMH MaTeMaTH4YeCKOTO U NPY>KMHHOT'0 MassTHU-KOB.

Ha6ustoneHue u 06'bsiCHeHMe sIBJIeHUs pe30oHaHca. McciegoBanue
3aBUMCHMMOCTH IlepHojia KoJie6GaHUi NOo/BeIIeHHO-TO K HUTH rpy3a OT
JJINHBI HUTH.

[IpoBepKa HE3aBUCHMMOCTH NepHojia KojebaHUN rpysa, MoJBe-IIeHHOT0 K
JIEHTe, OT Macchl rpysa.




Ha6JtoieHue 1 06Cy>KeHHE ONbITOB, IEMOHCTPUPYIOIHUX 3aBUCHMOCTh
rnepuvojia KoJiebaHUui MPYyKMHHOTO0 MasiTHUKAOT Macchl rpysa u
JKECTKOCTH MPY>KUHBI.

[I[pyMeHeHHe MaTeMaTHUYeCKOr0 U MPYXUHHOTO MasTHUKOB

B KauecTBe MO/ieJiel [Jis1 ONUCAH sl KOJIeGaHUU B OKpY»KalollleMMHUPeE.
PenreHue 3a/1a4, CBI3aHHbBIX C BBIYUCJIEHUEM HUJIH OLIEHKOHUYaCTOThI
(nepuopa) kosiebaHU M

MexaHu4yeckKkue
BOJIHBIL. 3BYK
(84)

CBoiicTBa MeXxaHUYEeCKUX
BOJIH. /lyinHa BOJIHBI. Mexa-
HU4YeCKHe BOJIHBI B TBEPJOM
TeJle, ceicMUYeCcKHe BOJHBI.
3BYK. [poMKOCTb 3ByKa

U BbIcOTa TOHA. OTpakeHue
3ByKa. UHQpa3ByK U yibTpa-
3BYK

O6Hapy»keHHe U aHaJIM3 BOJIHOBBIX SIBJI€HUH B OKPYKaloLeMMHPE.
Ha6Juito/leHMe pacnpoCTpaHeHUsi NPOJOJIbHBIX M IONEpevyHbIX BOJH (HA
Mo/JleJIM) W OOHapy»KeHHe aHaJIOTUYHBIX BHJOB BOJIH B NpHpoJie (3BYK,
BO/IsIHbIE BOJIHBI).

Brruncienue JAJIMHBI BOJIHBI U CKOPOCTH PaCIpOCTpaHEHUA3BYKOBbBIX
BOJIH.

JKcIlepUMeHTa/IbHOE ONpe/iesIeHHe I'PAHUL, YacTOTh! C/IBIIIHMMbBIX3BYKOBBIX
KoJiIe6aHU M.

Ha6srosieHre 3aBUCHMOCTH BBICOTHI 3BYKa OT 4acTOTHI (B TOMYHCIIE C
HCII0JIb30BAHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB).

Hab6sioieHre 1 06bsICHEHUE SIBJIEHUs aKyCTHYECKOr0 pe30-HaHCa.

AHany3 OpUrHHAJIBHOI'O TEKCTA, TOCBALEHHOI0 UCII0JIb30Ba-HUIO 3BYKa
(vin yipTpasByKa) B TEXHUKE (3XO0JIOKALUS, YIBTPA3BYK B MeJAUIIMHE U JP.);
BBINIOJIHEHHE 33/JaHUH 110 TeK-CTY (CMBICJIOBOE YTEHHE)

Paspesn 10. J1eKTpOMarHuTHoOeE MoJIe U 3JIeKTPOMarHuTHbIe BOJIHBI (6 1)

JJIeKTPOMarHuT-
Hoe 1noJie

3HeKTpOMaFHI/ITH06 moJie.
aﬂeKTpOMaFHI/ITHbIe BOJIHBIL.

HOCTpOGHI/Ie paCCY)KAeHHﬁ, O6OCHOBbIBa}OU.[I/IX B3aMMOCBA3b
3JIEKTPUY€CKOI'o U MaroHuTHOro rnoJieu.




U 3JIeKTpoMar-
HUTHBIE BOJIHBI

(64)

CBoO¥CTBA 3JIEKTPOMAarHM1T-
HbIX BOJIH. llIkasia ajiekTpo-
MarHUTHBIX BOJIH. UcI1o/1b30-
BaHHE 3JIEKTPOMArHUTHbIX
BOJIH /IJ1I1 COTOBOM CBSI3H.
JJIeKTpOMarHyuTHasi pupoaa
cBeTa. CKOpPOCTb CBeTa.
BoJiHOBBbIE CBO¥ICTBa CBETa

JKCIepUMeHTalbHOE U3yYeHHe CBOWUCTB 3JIEKTPOMarHUT-HbIX BOJIH (B
TOM YHCJIe C TOMOILIbI0 MOGUJILHOTO TeJsie- GoHa).

AHasi3 PEeHTreHOBCKHX CHUMKOB 4Y€e/JI0BEYEeCKOro opra-HH3Ma.

AHa/IU3 TeKCTOB, OMUChIBAIOIIUX MTPOSIBJIEHUS 3JIEKTPOMAarHUT-HOTO
H3JIy4eHHs B IPUPO/e: Y KUBble OPTaHU3Mbl, U3JIyYeHUsI HeOECHBIX TeJl
(cMBbIc/I0BOE YTEHUE).

Pacrio3HaBaHMe M aHAJU3 Pa3JIMYHbIX MTPUMEHEHUH 3JIEKTPO-MarHUTHbIX
BOJIH B TEXHHUKE.

PelleHue 3ajia4y ¢ UCIOJIb30BaHHEM (GOPMYJT /i CKOPOCTHU
3JIEKTPOMAarHUTHBIX BOJIH, JJIMHbI BOJIHBI U YaCTOTHI CBEeTa

Paspaen 11. CBeToBble siBJIeHu: (15 4)

3aKoHBI pacnpo-
CTpaHeHHUs CBeTa
(64)

HcroyHuku cBeta. JlyyeBas
MoJe b cBeTa. [IpssMoanHen-
HOe pacnpocTpaHeHHue CBeTa.
3atMmeHusa Connua u JIyHblL
OTpaxeHue cBeTa. [ls1ockoe
3epKaJio. 3aKOH OTpaXKeHHUs
cBeTa.

[IpesiomsieHne cBeTa.
3aKOH npesIoMJIEHUS CBeTa.
[loHOEe BHyTpeHHee oTpaxe-
Hue cBeTa. Mcnosib30BaHUe

Ha6stoieHHue ONbITOB, IeMOHCTPUPYIOIINX SIBJIeHHE NIPSAMOJIN- HEHHOTO
pacnpocTpaHeHHUs cBeTa (BO3HHKHOBEHHE TEHU U IOJIy-TE€HH), U UX
MHTepIpeTalus C UCII0Jb30BaHUEM IIOHATUS CBETOBOIO JIy4a.
O6bsicHeHHE U MOJIeJINPOBAHME COJTHEYHOTO M JIYHHOTO 3aTMe-HUH.
WccnenoBaHe 3aBUCUMOCTH yIJla OTPAXKEHHsI CBETOBOTO JIy4aoT yTJia
nasieHus.

H3yueHHe CBOMCTB M306pakeHHUs B IIJIOCKOM 3epKasie. HaboieHre u
00bsICHEHHE OIBITOB IO MOJIYYEHHI0 N300paXke- HUH B BOTHYTOM U
BBINYKJIOM 3epKaJiax. HaGogeHue 1 o6bsic-

BHYTPEHHEro OTpaXeHHUdA
B OIITUYECKUX CBETOBOJaxX

HeHMe OIIBbITOB I10 NIPeJIOMJIEHHIO CBeTa Ha rPaHMLe PA3JIMYHbIX CPeJi, B TOM
YHCJle ONBITOB C NOJHBIM BHYTPEHHHUM OoTpakeHHeM.MccieoBaHue
3aBHCHMOCTH yTJia NMPeJIOMJIEHUS OT yIJa NaJleHUsl CBeTOBOTrO Jy4ya Ha
rpaHHLie «BO3JAYX— CTEKJIO».

PacnosHaBaHUe sIBJ€HUH OTpPaKEHUS W NPEJOMJIEHUS CBETaB
MOBCEHEBHOM )XKM3HU. AHA/IM3 U 0G'bSICHEHHE SIBJIEHUS] ONITHUYECKOTO
MHUpaka.

PelreHue 3aa4 ¢ MCIOJIb30BAaHWEM 3aKOHOB OTPaKEHHUAU

IpeJIOMJIEHHs] CBETA




JIMH3bI U ONITH-
YyecKe MpUuGopbl

(64)

JIuH3a, X0/ Jiyyel B JIMH3E.
OnTuyeckas cuctema.
OnTuyeckue  NpPUGOPHI:
doToanmnapaT, MUKPOCKOI

U TesiecKoIl. [J1a3 kak onTuye-
CcKad cucreMa. binsopykocTb
U Ja/IbHO30PKOCThb

[TosiyueHre M306paXKeHUH C MOMOILbI0 COGUpAlOLel U paccer-Balolel
JIMH3.

OnpeneneHre GOKYCHOTO PACCTOSIHUS M ONTUYECKOU CUJIbICOGUpatolei
JINH3BI.

AHanu3 ycTpoWCTBa M NMPUHLMIIA JeHCTBHUS HEKOTOPBIX ONMTHYE-CKUX
npu6opoB: poToanmnaparta, MUKPOCKOIIA, TeJeCKomna

(MC — 6uoJi0THs, aCTPOHOMHUS).

AHaJu3 siBJIeHU U 6JIM30PYKOCTH U Ja/IbHO30PKOCTH, MPUHIUINIAAEe N CTBUS
o4koB (MC — 6uoJsi0orus)

PaszioxeHue
6eJjioro cBeTa
B ciekTp (3 4)

PassioxkeHue 6esioro cseta
B cieKTp. OnbITel Hpl0TOHA.
CnoxkeHUe CrieKTpaJIbHbIX
1BeTOB. /lucnepcus ceeta

Ha6utoieHue 1o passioxkeHuIo 6esioro ceeTa B crekTp. Habutogenue u
00'bsICHEHHE OIBITOB I10 MOJIyYeHHI0 6eJIorocBeTa NpPHU CJI0KeHHUH CBeTa
pa3HBIX LIBETOB.

[IpoBesieHHe U O0GbsICHEHHE ONBITOB IO BOCIPHUATHIO LBETA MPEAMETOB
NpU UX HAGJIIO/IeHUH Yepes [[BeTOBble QUIbTPHI (1IBETHbIE OUYKHU)

Pa3gen 12. KBanToBble siB/ieHUA (17 4)

HUcnyckanue
Y NOTJIOIeHu e

OnbiThl Pe3epdopa v niane-
TapHasi MOJleJIb aTOMa.

O6cyxaeHue ey onblToB Pesepdopaa no uccienoBaHUIO aTOMOB,
BBIJIBIDKEHHE THUIIOTE3 O BO3MOXHBIX pe3yJsbTaTax

CBeTa aToMOM
(44)

Mopgesb aToma Bopa. Ucny-
CKaHHe U MOTJIOIeHHe CBeTa
aTomMoM. KBaHThI. JInuHeH4ya-
ThI€ CIIEKTPBI

ONBITOB B 3aBUCUMOCTH OT IpeJIoJaraeMoro CTpoOeHHUs aTOMOB,
dopmMymmpoBaHUe BBIBOJOB M3 PE3YJIbTATOB OINBITOB.

O6¢cy>x/ieHre MPOTHBOPEYUH IJIaHETAPHOW MOJe/IM aToMa

1 OCHOBAHMH Ja runoTtesbl bopa o cTanuoHapHBIX OpOUTAX3/J1E€KTPOHOB.
Ha6uroneHre CIJIOHBIX M JIMHEHYaThIX CIIEKTPOB U3/1y4eHU Pa3InYHbIX
BellecTB. 06'bsiCHEHHE JINHENYATBIX CHEKTPOB U3Jy4eHHUS

CtpoeHue
ATOMHOTO AApa
(64)

PagunoaktuBHOCTB. Anlbda-,
6eTa- ¥ raMMa-U3JydeHUsl.
CTpoeHHe aTOMHOTO s/pa.
HyxkJyioHHass Moziesib aTOMHOTO
aapa. Usoronbl. PagrnoakTrB-
Hble npeBpaleHus. [lepuon
noJiypacrnaza.

JleicTBUSA pauOaKTUBHBIX

O6cykieHre BO3MOXKHBIX TUIIOTE3 O MOJIEJISIX CTPOEeHHU sfpa.
OnpefesieHre COCTaBa siiep MO 33JJaHHbIM MAacCOBBIM U 3apsi/i0-BbIM YHCJIaM
U 110 MOJIOXKEHH IO B IEPHUOLUYECKOH cucTeMe 3eMeHTOB (MC — Xumusi).
AHanus U3MeHEHHs COCTaBa fApa U €ro IOJIOXKEHUsS B
[IepUOJMYECKON cucTeMe IIpu d-paguoakTuBHoctH (MC —

XUMUS).

HccnenoBanue TpekoB A-4aCTHI] 10 TOTOBBIM poTorpadusm. OGHapyKeHHe U
HM3MepeHHe pajualoOHHOTO GOoHA C NOMOIIbIOJ03UMETPA, OLEHKA er0




I/IBJIy‘-IeHI/Iﬁ Ha XXHBbIe
OpraHMU3Mbl

WHTEHCHUBHOCTH.

AHasny3 6UOIOrMYECKUX U3MEHEHUH, IPOUCXOAAUINX 10/ IeUCTBUEM
paIMOaKTUBHBIX H3nydyeHU (MC — 6uosiorus).Mcnosb3oBaHue
pPaJIMOAKTUBHBIX U3/1y4eHUH B MeguiuHe (MC — GuoJiorusi)

AnepHeie
peakuyu (7 4)

AnepHble peakMy. 3aKOHBI
COXpaHEeHHUs 3apAL0BOro

PelieHue 3a/1a4 ¢ MCNMOJIb30BAaHUEM 3aKOHOB COXpaHEHHA MACCOBbIX U
3apA/0BbIX YHCEJI Ha ollpeaesieHHe pe3yJibTaTOB

U MacCOBOTO YMCeJl. JHeprus
CBA3U aTOMHBIX a/ep. CBA3b
Macchbl ¥ 3Hepruu. Peakuuu
CUHTe3a U JleJIeHUusd ajep.
HctoyHuku sHepruu CosiHIQ
U 3BE3,.

AnepHas sHepreTuka

SIepHbIX peaKklWi; aHa/Ju3 BO3MOXKHOCTH WJIM HEBO3MOXXHOCTHSIZIEPHOMU
peakIuH.

OneHKa 3Hepruy CBSI3U SZlEP C UCNOJIb30BaHUEM POPMybIDWHIITENHA.
O6cyxeHre NepCcneKTHUB UCII0JIb30BaHUs yIIPaBJ/IsieMOTo
TepMOs1JIepHOr0 CHHTe3a.

O6¢cyrkaeHHe MPEeNMYIEeCTB U 9KOJIOTMYeCKHUX MPo6JeM,CBsI3aHHBIX C
saaepHoH sHepreTukoi (MC — skoJiorusi)

IloBTOpPUTEILHO-06061aI0UIT MOAYJIb (9 U

CucreMaTusanus
U 000011eH1e
peAMeTHOIO
coZieprKaHUs

Y onbITa Jiesi-
TeJIbHOCTH,
NpHO6PETEHHOTO
IIPU U3YYEHUU
BCero Kypca
dusuku

0606111eHUE COEep KAHUS
KaXKJ10ro U3 OCHOBHBIX
paszaesioB Kypca pU3UKHU:
MexaHUYeCKUe, TEeNJIOBhIE,
3JIEKTPOMAarHUTHbIE, KBAHTO-
Bbl€ SIBJIEHHS.

Hay4HbIl MeTO/Z NO3HAHUA U
ero peanusanus B pusmnde-
CKUX HUCCJIeJIOBAHUSX.

CBsA3b GU3UKU U COBPEMEH-
HBIX TEXHOJIOTUH B 06J1aCTH
nepefayv MHPOpMaLUH,
3HepreTHKe, TPAHCIIOPTE

BoinosiHeHUe y4eOHBIX
KOMIIETEHTHOCTEH,
rpaMOTHOCTb:

6 MPUMEHEeHHUs MOoJIyYeHHbIX 3HaHUH [IJI HAy4YHOr'o 00'bsCHEeHUAPU3UYECKUX
ABJIEHUH B OKpy»Kalollleld IpUpoJie Y MOBCeJLHEB- HOM XKHU3HH, a TaKXKe
BbISABJIEHUA GU3UYECKUX OCHOB Psi/ia COBPEMEHHDBIX TEXHOJIOTHH;

6 IpMMeHEeHHUs] OCBOEHHBIX 3KCIIEPUMEHTA/IbHbIX YMEHUH AJIAHCC/IeJ0BaHUSA
$usnyecKkux sIBJIEHUH, B TOM YHCJIE /I NPOBEPKHU I'MIIOTE3 U BbIABJIEHUS
3aKOHOMEPHOCTEM.

Pemenue pacyéTHBIX 3a/1a4, B TOM YHCJIe NIPeJII0JIaramllx UCI0JIb30BaHHe

dusmveckor MoesIM U OCHOBAHHBIX Ha COZlep-KaHMUH PAa3JINYHbIX pa3/ieJioB

Kypca GU3UKHU.

BrinosiHeHHe U 3alUTa IPYNIIOBBIX UJIM UHAYBU/YaJIbHbBIXIIPOEKTOB,

CBSI3aHHBIX C COJlEp>KaHUEM Kypca GU3UKHU

3aJlaHuM, TpeGyIoIIUX JIeMOHCTpaLuu
XapaKTepU3YIINX €CTeCTBEHHOHAY4YHYI0







65



	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ОБЩАЯ ХАРАКТЕРИСТИКА УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА»
	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА»
	МЕСТО УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА» В УЧЕБНОМ ПЛАНЕ

	СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА»
	Раздел 1. Физика и её роль в познании окружающего мира
	Демонстрации
	Лабораторные работы и опыты2

	Раздел 2. Первоначальные сведения о строении вещества
	Демонстрации
	Лабораторные работы и опыты

	Раздел 3. Движение и взаимодействие тел
	Демонстрации
	Лабораторные работы и опыты

	Раздел 4. Давление твёрдых тел, жидкостей и газов
	Демонстрации
	Лабораторные работы и опыты

	Раздел 5. Работа и мощность. Энергия
	Демонстрации
	Лабораторные работы и опыты

	8 класс
	Раздел 6. Тепловые явления
	Демонстрации
	Лабораторные работы и опыты

	Раздел 7. Электрические и магнитные явления
	Демонстрации
	Лабораторные работы и опыты


	9 класс
	Раздел 8. Механические явления
	Демонстрации
	Лабораторные работы и опыты

	Раздел 9. Механические колебания и волны
	Демонстрации
	Лабораторные работы и опыты

	Раздел 10. Электромагнитное поле и электромагнитные волны
	Демонстрации
	Лабораторные работы и опыты

	Раздел 11. Световые явления
	Демонстрации
	Лабораторные работы и опыты

	Раздел 12. Квантовые явления
	Демонстрации
	Лабораторные работы и опыты

	Повторительно-обобщающий модуль


	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА «ФИЗИКА»
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	Патриотическое воспитание:
	Гражданское и духовно-нравственное воспитание:
	Эстетическое воспитание:
	Формирование культуры здоровья и эмоционального благополучия:
	Трудовое воспитание:
	Экологическое воспитание:
	Адаптация обучающегося к изменяющимся услови- ям социальной и природной среды:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Общение:
	Совместная деятельность (сотрудничество):
	Самоорганизация:
	Самоконтроль (рефлексия):
	Эмоциональный интеллект:
	Принятие себя и других:

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	8 класс
	9 класс

	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	8 класс (68 ч)
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