MHUHUCTEPCTBO NPOCBEIEHNS POCCHACKON ®EAEPAIINU

MunucrepcTno 00pa30oBaAHNS HAVKH ACTPAXAHCKOH obacTy

Myuuunnaabnoe 0opxernoe oomeobpasoBarensHoe yupexzenue r. Acrpaxann

"Cpennnn ofmeoGpasosaTenbuas mroaa Ne32” ¢ yiuiybudanbim #3y9eHHeM ApeaMeToB

dusnko-maTemMaTuseckoro npoguan’’

PACCMOTPEHA

IVIO YUHT eJIel MaTeMaTuKy U

CCTECTRONHD-HAYY, IO BEKN3
felle]
V4

Mepxynosa E.H.

[Iporoxon Nel ot «27»
agrycra 2025

MbOY r.Acrpaxaun "COIH Ne32"

COI'JTIACOBAHA

3aMecTHTE s JUPEKTOPa
no YBP

i‘j"’-

W

bersosa H A
«28» asrvcra 2025 1.

PABOYASA ITPOI'PAMMA

yueGnoro npeamera «Dusuka. Hazonsiil yposenby»

Jiis obyHaromuxed 7-9 Kiaccon

Acrtpaxaunb 2025



INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIEero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOXKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00Opa30BaTEIBHON MPOTPaMMBbI, MPEICTABICHHBIX B
OI'OC 000, a Takxe c¢ yuéToM (eaepaibHO paboueil MporpaMMbl
BocnuTanusa 1 KoHnenmmu npenogaBanust yaeOHOTo npeamera «Du3nkay.

Conepxanue mporpaMMbl 1o (U3HMKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYaIOIIMXCA W OPraHHU3aAIUI0 H3yUYCHUS
Gu3NKN Ha JEeATeTLHOCTHOW OCHOBE. B mporpamme mo (u3MKe yUHUTHIBAIOTCS
BO3MOKHOCTH y4yeOHOTo npeamera B peannzanuu tpedoannii @I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3yJibTaTaM OOydYeHHs, a
TaK)Ke€ MEXKIIPEAMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO O0IIIET0 00pa30BaHMS.

[Iporpamma 10 (U3WKEe YCTAaHABIWMBACT paclpeiciecHne Y4eOHOTO
Marepualia Mo TrojaMm oOydeHus (MO KjaccaM), NpeajiaraetT MNPUMEPHYIO
MOCJIEIOBATEIbHOCTh HW3YYEHHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUS
PEIMETHOTO COICPKAHUS U yU€TE BO3PACTHBIX 0COOCHHOCTEH 00yJarOIINXCS.

[Iporpamma 1o ¢u3mke paspaboTaHa C IENbI0 OKa3aHUS METOIMYECCKOM
MTOMOIIIY YYUTEITIO B CO3/IaHUH paboyeli MpOrpaMMbI IO YICOHOMY TIPEIMETY.

®dusnka SABIACTCI CHUCTEMOOOPA3YIONIMM JUIsl  €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TMOCKOJbKY (HU3NYECKHe 3aKOHBI JIeKaT B OCHOBE
IPOIICCCOB U SIBIICHWM, HM3y4aeMbIX XHUMHEH, OMOJOTHEH, acTpOHOMHEH W
¢usmdeckoir reorpadueii, BHOCHT BKJIAJ B ECTCCTBEHHOHAYYHYIO KapTHHY
MHpa, TPEIOCTABISICT HambOonee SCHbIE oOpaslbl NPUMEHEHUS HAyYHOTO
METO/1a TI03HAHUSI, TO €CTh CII0C00a MOTYyUYEHUS TOCTOBEPHBIX 3HAHUHN O MHUpE.

OnHa U3 rIaBHBIX 3a7a4 (U3HUYECKOT0 00pa30BaHMS B CTPYKType OOIIETro
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusnkn Ha 0a30BOM ypOBHE IMpeJrosiaracT OBJaJeHUE
CJIEIYIONMMU KOMIETEHTHOCTSAMH, XapaKTePU3YIOIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSATH SIBJICHUS;

e OIICHWBATh M IOHUMATh OCOOCHHOCTH HAyYHOTO UCCIICIOBAHHUS,

e HHTEPIPETHUPOBATH  JAHHbIE W  MCIOJB30BaTh  HAy4YHBIC
JI0KA3aTeNIbCTBA ISl TIOTyYECHUSI BBIBOJIOB.



Henu wu3ydenuss Pu3MKK Ha ypOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUS
onpeneneHsl B KoHrenmuu npenogaBaHusi yuyeOHoro mnpeamera «Pusnkay B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoii ®enepauuu, peanu3yroUUx
OCHOBHBIE 00I1I€00pa30BaTENbHBIE MPOrPaMMBbl, YTBEPKACHHOW pEHICHUEM
Komnerun MunucrepctBa mnpocsemienns Poccuiickoit deneparun (IpoOTOKOI
ot 3 nexadps 2019 r. Ne [1K4BH).

Henn n3yvyeHus Gpuankm:

npuoOpeTeHue HMHTEpeca M CTPEMIICHHs OOydYaroIIUXCsl K HAyYHOMY
W3YYCHUIO TPUPOIBI, Pa3BUTHE MX HHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUM O HAyyHOM METOJE€ [O3HAaHUS U
(dopMupOBaHHE UCCIEOBATEIHLCKOTO OTHOIICHUS K OKPYXKAIOUUM
SBIICHUSIM;

(opMUpOBaHHE HAYYHOI'O MHPOBO33PEHMS KaK pe3ysbTaTa U3y4yeHUs
OCHOB CTPOEHMsI MaTepUH U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HUKY;
(opMupoBaHHE NPEJICTaBICHUNA O poiu (PU3MKHU AJi1 pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TNPEJICTAaBIEHUH O BO3MOXKHBIX cepax  Oyaymien
npo(heCCUOHATIBHON 1€ATEIbHOCTH, CBA3aHHOM ¢ (PU3UKOI, TOArOTOBKA
K JaJibHeHIIeMy 0Oy4€HHUIO B 3TOM HaIlPaBJICHUU.

JlocTikeHre ITHX IEJIe MporpamMMBbl 10 (PU3MKE Ha ypOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONIUX 3aa4.

MpUOOpEeTeHUE 3HAHWW O JUCKPETHOM CTPOSGHUM BEIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, DJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETECHUE YMEHUM ONMUCHIBATh U OOBACHATH (PU3UUYECKUE SIBJICHUS
C UCIOJIb30BaHUEM TMOJTYUYCHHBIX 3HAHUH;

OCBOEHHE METOAOB pEUIEHUS MPOCTEHIINX PacYETHBIX 3a/1ad C
HCIIOJIb30BaHUEM buzrgecKux MOJIeNeH, TBOPYECKUX u
MPaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTUE YMEHHMI HaAOII0JaTh MNPUPOAHBIC SBICHUS YW BBITOJHSITH
OTIBITHI, TJA0OpaTOpPHBIE PaOOTHI M IKCIIEPUMEHTATIBHBIE UCCIICIOBAHUS C
MCIIOJIb30BAaHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOCHHE mTpuéMoB paboTel ¢ uHopmaruendn  (puzuIecKoro
CoJIep>KaHusl, BKIOYas MHGOPMAIMIO O COBPEMEHHBIX JTOCTHKECHUSIX
bU3UKH, aHAJIN3 U KPUTHYECKOE OIIEHUBaHUE WH(DOpMaIINH;



e 3HAaKOMCTBO cO cdepamMu  MNPOPECCUOHAIBHON  JI€ATEJIbHOCTH,
CBA3aHHBIMM C  (PU3UKOW, U COBPEMEHHBIMH  TEXHOJOTHSMU,
OCHOBAHHBIMU Ha JOCTIKCHUAX (HU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEeHb) Ha YPOBHE OCHOBHOTO OOIIIETO
obOpazoBaHus oTBOIUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HEJIEIHO0), B
8 kmacce — 68 yacoB (2 yaca B Hepeno), B 9 kimacce — 102 gaca (3 gaca B
HEJICITIO).

[Ipennaraemselii B mporpamme 1o (usuke mnepeyeHb JabopaTOpHBIX padoT
U ONBITOB HOCUT PEKOMEHAATEIbHBIA XapakTep, YYMUTEIb JeJIaeT BbIOOP
MpOBEJCHUS J1a00paTOPHBIX PabOT U OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEW  00ydYaroluxcsi, CIHCKa O3KCHEPUMEHTAIBHBIX  3aJaHMH,
IpeIaraéMpIxX B paMKax OCHOBHOT'O TOCYAapCTBEHHOTO 3K3aMeHa 10 (pU3HKeE.



COIEPKXAHUE OBYUYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®usuka — Hayka o0 npupoje. SBneHus npuponsl. Ouznueckue SBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre Benu4YuHbL. M3Mepenue ¢usznueckux BennuuH. Ouznyeckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka w Jgpyrue ecTeCTBEHHbIC HAYKHM HW3Y4alOT TPUPOY.
EcrecTBeHHOHAy4YHBIM METOJ| MO3HAHUS: HAOJIOJEHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBMKECHHUE THUIOTE3, OJKCIEPUMEHT IO IMPOBEPKE THUIIOTES,
oObsicHeHHe HaOmonaeMoro sBieHus. Onucanue (QU3NYECKUX SBICHUN C
MIOMOILBIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHn4YeckHe, TEIUIOBBIE, BJEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. @usnydeckue NpuOOPbI U MPOIeaypa NPIMbIX U3MEPEHUN aHAIOTOBBIM
1 U (POBBIM PUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmpeneneHue 1EHbI I€TEHUS IITIKAJIbl U3MEPUTEILHOTO TTprbopa.
2. H3mepeHue pacCTOSAHUM.
3. M3mepenue o0bEMa KUAKOCTH U TBEPJOTO TEA.
4. OmnpexneneHue pa3MepoB MAJIbIX TEI.
5. M3Mepenue Ttemmneparypbl NPy MOMOIIM KUJIKOCTHOIO TEPMOMETPA U
JaTYAKa TEMIIEPATYPHI.

6. IIpoBenenue ucciaen0BaHus MO MPOBEPKE TMIIOTE3bI: TAIBHOCTD IOJIETA
miapyvKa, MYIIEHHON0 TOPU30HTalIbHO, TEeM Oouibllle, 4YeM OoJblle
BBICOTA MYCKA.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS O CTPOCHHH BelleCTBA.

CrpoeHue BemiecTBa: aToMbl W MOJIEKYJbI, WX pa3Mepbl. OMbITHI,
JIOKA3bIBAOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxkeHue yactuil BemecTBa. CBsI3b CKOPOCTH JBMXKEHUSI YacCTHI[ C
Temrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue yacTuil
BEILIECTBA: IPUTSLKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, KUAKOCTEH U
TBEPBIX (KPUCTAINTMYECKUX ) Te. B3aUMOCBS3b MEXK]ly CBOMCTBAMH BEIIECTB B



pPa3HBIX arperaTHbIX COCTOSHUSX M HMX ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO TBUKECHHS.

2. Habmoaenue nuddyszuu.

3. HaOnionenue  siBneHud, OOBSICHSIOIIMXCS  MPUTSHKEHUEM WA

OTTAJIKUBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. OueHka JuamMeTpa aroMa METOJOM PSAOB (C  MCHOJIb30BaHUEM

dboTorpaduii).

2. OnbITHI 110 HAOJIIOICHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSAKEHUSI.

Paznen 3. /IBukeHue U B3aumMoieiicTBHE TeJl.

Mexannueckoe ABUXKEHHE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacuér myTtH u
BPEMEHHU JIBUKECHUS.

SBnenue mHepIMU. 3aKOH MHEpPUUH. B3ammoneincTBue Ten Kak MpUyYrHa
M3MEHEHUS! CKOPOCTH [IBMDKEHMsI Tell. Macca Kak Mepa WHEpPTHOCTH Tena.
[InoTHOCTE BemecTBa. CBA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYNI B €IUHUIIC
o0bEMa BelecTna.

Cuita kak XapakTepucTuKa B3auMoAencTBus Ten. Cuia ynpyrocTy U 3aKOH
I'yka. MI3MepeHue cusbl ¢ TOMOUIBIO IMHAMOMETpa. SIBlIeHHE TATOTEHUS U cUjla
TsokecTd. Chila TSDKECTHM Ha Jpyrux IulaHetax. Bec Ttema. HeecomocTs.
CroxeHue cuil, HalpaBJIEHHBIX MO OAHON HpsiMOM. PaBHOAECTBYyrOWIAs CHUIL.
Cuna tpenust. TpeHHe CKONBXEHUS U TPEHUE TMOKOA. TpeHue B MPUPOAE U
TEXHUKE.

Hemoncmpauuu.

1. HabnrogeHne MexaHMYeCKOro JBWKEHUS TeTa.

2. N3mepeHune CKOpOCTH MPSIMOJIUHENHOTO JIBUKECHUS.

3. HaOmronenue siBleHUs HHEPITUU.

4. HaOmroneHne u3MeHeHUs: CKOPOCTH MPU B3aUMOJIEHCTBUH TETI.

5. CpaBHeHUE Macc MO B3aNMOJICHCTBUIO TEJL.

6. CnoxkeHue cuJjl, HalpaBJIECHHbBIX IO OJTHON MPSIMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpenenieHHe CKOPOCTH PaBHOMEPHOTO JBIKEHUsS (IIapuka B

KHUJKOCTH, MOJICTIN AJIEKTPUUECKOTO aBTOMOOUJIS U TakK Jiajee).
2. OmnpezeneHue CpeHE CKOPOCTH CKOJBXKEHUSI OpycKa WM IIapuKa 1o
HAKJIOHHOU TIOCKOCTH.



Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

4. OmBITHI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTb pacTshKeHUs (aedopmalin)
MPY>KUHBI OT MIPUIIOKEHHON CUIIBL.

5. OnbIThL, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKECHUS
OT BEca TeJla U XapaKTepa CONPUKACAIOIIUXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

JaBnenne. CriocoObl YMEHBIICHUSI W yBEJIWYCHHUs NaBieHus. JlaBieHue
raza. 3aBHUCHMOCTh [aBJCHHS Tra3a OT oOb&ma, Temmeparypsl. llepemaua
JABJICHUST TBEPABIMU TEJIaMHU, SKUAKOCTAMH W Ta3zaMu. 3akoH [lackauns.
[THeBMaTHUeCKHE MAaIIMHBL. 3aBUCUMOCTH JABJICHUS KUIAKOCTH OT TIyOWUHBI.
['unpoctatnueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBiandeckue
MEXaHU3MBI.

AtMmocdepa 3emin u atMocepHoe naBiieHue. [[puunHbl CyliecTBOBaHMS
BO3ymHON 06osouku 3emun. OnbiT Toppuuesu. U3mepenune atmochepHoro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOro JaBJiCHHUS OT BBICOTHI HaJ YPOBHEM
mops. [Ipubops! 17151 n3MepeHus aTMoc(hepHOTro TaBJICHHUS.

JlelicTBHE€ KUIOKOCTM W Tra3a Ha IOTPYKEHHOE B HHUX TEJIO.
BrirankuBaromas (apxumenona) cuia. 3akoH Apxumena. [lmaBanue Ter.
Bo3znyxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH JAAaBJICHUS ra3a OT TeMIepaTyphl.

[lepenaya naBneHus: KUAKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

['mnpaBnuueckuii npecc.

[IposiBeHue neicTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YaCTU

o v A W N

TeJa M INIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITAIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcioBME TIUIaBaHMsSI TeJ: I[UIABAaHUE WM TOTPYKEHUE TEa B
3aBUCHUMOCTH OT COOTHOIIICHMS IIJIOTHOCTEH TeNa U KUJIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnemoBanne 3aBUCUMOCTH Beca Tejla B BOJe OT O0O0bEMa

™~

MOTPYKEHHOU B )KUJIKOCTh YaCTH Tea.

2. OmnpeneneHne BBITATKUBAIOMICH CUJIbI, JEUCTBYIONIEH Ha Teo,
MOTPY>KEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHABAIOLIEH CHJIbI, JECUCTBYIOIIEH Ha
TEJIO B )XUJIKOCTH, OT MACCHI TEJA.



4. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJKUBAIOIICH CHJIBI,
NEUCTBYIOIIIE Ha TEIO0 B JKUJAKOCTH, OT 00BbEMA MOTPYKEHHOW B
YKUJIKOCTh YaCTH Tejla ¥ OT IJIOTHOCTH >KUIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOAKU U
omnpeeIeHNuE €€ rpy30I0AbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTH. DHEPrUs.

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MexaHW3MBIL: pbIYar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecus pbryara. [IpuMeHeHue mpaBujia pPaBHOBECHS phldyara K OJIOKY.
«3osotoe mpaBuiio» MexaHuku. KIIJI mnpocteix wmexanusamoB. IIpocTteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas »Heprus. KuHeTHdyeckas W MOTCHIMAJIbHAs DSHEPTHSL.
[IpeBpamieHne OAHOTO BHJA MEXAHWYECKOM OHHEPruv B JPyrou. 3aKoH
COXpaHEHMS SHEPTUU B MEXaHUKE.

Jlemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenure pabOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JBUKECHHUU

TeJia M0 TOPU30HTAIBLHON MOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. Hzmepenue KII/I HaKIIOHHOM MIIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKON IHEPIHUH.

8 KUIACC

Pa3neu 6. TensioBble siBJIeHUS.

OCHOBHBIEC TOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOPUHM CTPOECHHUS
BelmiecTBa. Macca u pa3Mepbl aTOMOB U MOJIeKYJ. OMNbIThl, TTOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mogenu TBEPAOro, *KUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannmuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KUJIKOCTEH
Y TBEPABIX TEJI HA OCHOBE IOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe paciiupeHue u cxaTue.

Temneparypa. CBsi3b TeMNeEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
yactull. BHyTpennssi sneprus. CriocoObl W3MEHEHMs BHYTPEHHEH JSHEpTHH:
Terionepeaaya M coBepuieHne  paboTHI. Buner  Tenmonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIHUS, U3JIyYEHHE.

KomnuecTBo TEILIOTHL. Y A€abHAs TEMI0EMKOCTD BelIECTBA. TemIo00MeH U
TEMJIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro Oanadca. [lmaBmenue wu



OTBEp/IeBaHUE KPHUCTAJUIMYECKUX BEIIECTB. YJIeNbHAs TEIJIOTa IUJIaBJICHUSL.
[TapooOpa3oBanue u konaeHcanus. Mcnapenue. Kunenue. YenpHas TerioTa
napooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEPATypbl KHUIIEHHS OT aTMOC(EPHOTO

JTABJICHMUSL.
BiaxxHOCTB BO3YyXA.
OHeprus TOIIMBA. Y eNbHAs TEIUIOTA CTOPAHUS.
[Tpunuumner pabotsl TerioBbix asuratenei KIIJ[ temmoBoro nBuratens.
TennoBble ABUraTENM U 3aIATA OKPYKAIOIIEH CPEJIBI.
3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.
Jemoncmpauuu.

1.

2
3
4.
5

o N o

10.
11.
12.
13.

Hab6nronenue 6poyHOBCKOTO IBHXKCHHUS.

Habmonenune nuddysumn.

HaOnronenue siBieHn cMauyMBaHUS U KaMWUIAPHBIX SIBIICHUM.
Hab6nronenue TemioBoro pacumpeHus Tedl.

N3meHenue naBieHus raza mpu U3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJIAXKJICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bue! Termonepenayn.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepIiiieHUH padOThl BHEITHUMU CUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HabGmronenne xuneuus.

HaOnronenue nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.
Mojenu TeIIOBBIX JBUTaTelICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM UJIU caxapa.
OnbIThl O HAOJIIOICHHUIO TETUIOBOTO PACHIUPEHHS Ta30B, XKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenve gaBjIeHUS BO3ayXa B Oa/IOHE IIMPHUIIA.

OnbIThl, 1€MOHCTPUPYIOIINE 3aBUCMMOCTh JIaBJICHUS BO3AyXa OT €ro
00bEMa M HArPEBAHUS WA OXJIKICHHUS.

IIpoBepka ruIOTE3bl JHUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA
KHUIKOCTH B TEPMOMETPUIECKON TPyOKE OT TeMIiepaTyphbl.
HaOnronenne w3MeHeHMs] BHYTPEHHEW DHEPruud Tejla B pe3yjbTare
Terionepeaay U padboThl BHEUTHUX CHJL.

Uccnenosanue siBjaeHUs TEMJI000MEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiueu BOJBI.



9. OmpeneneHue KOJMYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJOW MpH
TeIJI000MEHE C HarpeThIM METAUIMUYECKUM LIHJIMHIPOM.

10. OnpenenieHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca HCHapeHusl.

12. OnpeneneHue OTHOCUTENIbHOM BIIAXKHOCTH BO3/yXa.

13. Onpenenenue yaeabHOM TeIUIOTHI IJIaBJICHUS JIbJA.

Pa3znes 7. JiaekTpudeckue 1 MArHUTHbIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba poja snekTpuueckux 3apsiaoB. B3aumogelicTBue
3apspKeHHBIX  Tell. 3akoH KyioHa (3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBHS
3apsHKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUSI MEXK]TY TEJIaMH).

DnekTpuueckoe nosie. Hanpssk€HHOCTh 3nekTpudeckoro nons. [Ipunimn
CYHEPHO3ULINU JICKTPUUECKUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenmn »3rekTpudecknx 3apsaoB. OJNEMEHTAPHBIA  DJIEKTPUYECKUN
3apsia. Ctpoenne aroma. IIpOBOOHUKM M JIUAJIEKTPUKU. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
NcTtouHuku mMOCTOSSHHOTO TOKa. JIEMCTBUSI DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuina TokKa. ODJEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma nns ywactka nenu. [locnegoBarenbHOoe W mapaieIbHOE COCIMHEHUE
MIPOBO/IHUKOB.

Pabota W MOIIHOCTH 3NEKTPUYECKOro ToOKa. 3akoH Jlxoyns—Jlenua.
DNEeKTpUYeCKue 1EeNu M TMOTPEOUTENN DJIIEKTPUUECKOW HHEPruu B OBITY.
KopoTtkoe 3aMbikaHue.

[TocTossHHBIE MarHuThl. B3auMoOAEWCTBHME TOCTOSIHHBIX  MAarHUTOB.
MarauTtHoe mnojie. MaraHuTHoe moJjie 3eMJIM M €ro 3HAUY€HUE Ui >KU3HU Ha
3emze. OnbIT OpcTega. MarHuTHOE MoJIe 3JIEKTpUYecKoro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TE€XHHUKE. J[eliCTBME MArHMTHOrO MOJs HAa MPOBOJHHK C
TOKOM. DIEeKTPOIBUTATEND MIOCTOSTHHOTO TOKa. Hcnonws3oBanue
AJIEKTPOJABUTATENIEN B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @Papanes. SIBieHHE SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenma. Dnextporenepatop. CrmocoObl MOMYYEHUS DSJICKTPUYECCKON DHEPTHUU.
DNEKTPOCTAHITMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

1. DnekTpuzauus Ted.

2. JIBa poja 3JEKTPUUECKHX 3apSIOB U B3aUMOJICMCTBHE 3apsKEHHBIX

TelL.
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25.

YCTpOUCTBO U JIEUCTBUE JJIEKTPOCKOIA.
DIIEKTpOCTATUYECKAS] HHAYKIHS.

3aKOH COXPAHEHMS JIEKTPUUYECKHUX 3aPS/IO0B.
[IpOoBOIHUKY U JUBTIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKY TOCTOSTHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

. DJIEKTPUYECKHI TOK B JKUJIKOCTH.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

["a30BbI1i pa3psia.

HN3mepenue cuibl Toka aMIepMETPOM.

N3mepenue 3JIeKTpUYecKOro HanpsHKeHUsI BOJIbTMETPOM.

Peocrar u MmarasuH CONpOTUBIIEHUN.

B3anMopaeiicTBHE ITOCTOSHHBIX MAarHUTOB.

MoaenupoBaHHe HEBO3MOKHOCTH PA3JICIICHUS TTOJTFOCOB MArHUTA.
MoaenupoBaHHEe MArHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB.
OmneIT Dpcrena.

MarauTtHOE€ 1oje ToKa. DJIEKTPOMarHur.

JleliCTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEN MTOCTOSTHHOTO TOKA.

HccnenoBanue siBIIeHUA 3JIEKTPOMAarHUTHOW MHIYKIIUH.

OmnebiTel @apanes.

3aBUCUMOCTh HAMNPaBICHUS HHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HMKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v kW

OnpITel 1O HAOMIOACHUIO DJJIEKTPHU3ALUUU TeJl MWHAYKIUMEH U MpHU
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUS AJIEKTPUYECKOTO TOJS Ha IMPOBOJHHUKU U
TUDJIEKTPUKHU.

C6opka u mpoBepka pabOoThI JIEKTPUUECKOH LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHie CUIIbI TOKA.

N3mepenue u peryaupoBaHie HAMPS>KEHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTb ANEKTPUUECKOTrO
CONPOTHUBJICHUS! MPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAAU MONEPEYHOro
CEUYEeHHS U MaTepuaa.



8. HpOBepKa ImpaBuJjia CJIOKCHHUA HaHp}I)KeHHﬁ IIpu IMOCJICAOBATCIIBHOM
COCINMHCHUU ABYX PC3UCTOPOB.
9. HpOBCpKa ImpaBujia JJisi CAJIbI TOKa IIPH HapalICJIbBHOM COCAMHCHHNN

PE3UCTOPOB.

10. Onpenenenre pabOTHl  AICKTPUUYECKOTO TOKA, HIYIIETO 4epes
pe3ucTop.

11. OmpesiesieHHe MOITHOCTH DJCKTPUYECKOTO TOKA, BBIACIICMON Ha
pesucTope.

12. MccnepoBaHye 3aBUCUMOCTH CHJIBI TOKA, UAYILIErO Yepe3 JJAMIIOUKY, OT
HaIpPsDKEHUS Ha HE.

13. Onpenenenne KIIJ[ HarpeBarens.

14. UccnegoBaHre MarHUTHOTO B3aUMO/IEMCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yyeHue MarHUTHOTO TOJs MOCTOSHHBIX MAarHUTOB MNP  HX
O0OBEIMHEHUU U Pa3JICIICHUU.

16. MccnenoBanue JEHCTBHSI  JJEKTPUYECKOTO TOKAa HAa MArHUTHYIO
CTpEJIKY.

17. ONBITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBUS
KAaTyIIKAd C TOKOM M MarHuTa OT CWJIbl TOKA M HAlpaBJICHHUs TOKa B
KaTyIIKE.

18. I3yueHue AeiCTBUS MarHUTHOT'O MOJISl HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl AIEKTPOJBUTATENS.

20. M3mepenne KIIJI anekTpoaBuraresibHOW yCTaHOBKH.

21. ONBITEL N0 HCCIAEAOBAHUIO SIBIICHUS JJIEKTPOMAarHUTHOW WHIYKIUU:
UCCJIEIOBAHNE W3MEHEHUI 3HAUYECHMsI U HANPABJICHHS WHIYKLIHOHHOTO

TOKA.
9 KUIIACC

Pa3nen 8. MexaHnueckue siBJIeHHS.

Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Cucrema otcuéra.
OTHOCHUTENIBHOCTh MEXAHWYECKOr0 JIBHKEHUS. PaBHOMEpHOE MpSMOJIMHENHOE
newxkeHue. HepaBHoMepHoe mnpsmonuHeiHoe  nBukeHue. CpenHsas w
MTHOBEHHAsl CKOPOCTB Teja IIPU HEPABHOMEPHOM JBHKEHHH.

Yckopenue. PaBHOycKOpeHHOE TpsIMOJIMHEHHOe aBmkeHue. CBoOOIHOE
nagenue. OnbITsl [ annes.

PaBHOMepHOE JBUKEHUE 10 OKpYXHOCTHU. [lepruoa u yactora oOpalieHus.
JIuHeHas u yrioBasi CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

Ilepbii 3akoH Herotona. Bropor 3akon HeroTona. Tperuii 3akoH
Herorona. [IpuHnmn cyneprno3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHMsI: cuila TPEHUsl CKOJIBKEHHS,
CuJ1a TPEHUs MTOKOS, IPYTHE BUJIBI TPECHHUS.

Cuna TSHKeCTH M 3aKOH BCEMHUPHOTO TIATOTEHHs. Y CKOpeHHE CBOOOIHOTO
nanenus. JIBmxenue manet Bokpyr CosHua. [lepBas kocMuyeckasi CKOpPOCTb.
HesecoMocTh 1 IEperpysKH.

PaBHOBecue MmaTepuanbHOM  TOUYKH. AOCOIIOTHO  TBEPAOE  TEIO.
PaBHOBecHe TBEPAOro Tena C 3aKpEIVIEHHOW OChIO BpalleHHs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynec Tena. W3meHenue wummynbca. Mmnynse cunbl.  3akoH
COXpaHEHUs UMITyJIbca. PEakTUBHOE JBUKEHUE.

Mexannueckass pabota U MouHOCTh. PaboTa cuil TsDKECTH, yNpPYyrocTH,
TpeHus. CBs3b dHEpruu U paboTel. IloTeHIMabHAsS HEPTUs Tea, MOAHSATOrO
HaJl TIOBEPXHOCTBIO 3eMiM. lloTeHIManmpHAas HHEPrUs CKATOW TPYKUHBI.
Kunetnueckas sHeprus. TeopeMa 0 KHHETUYECKON SHEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu.

1. HaOnrogeHne MEXaHMYECKOTO JIBHIKEHHSI Tella OTHOCHUTEIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHEHHME IyT€W M TPACKTOPHUM JIBMXKEHHS OJHOTO M TOrO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH M YCKOPEHUS MTPSIMOJIMHEUHOTO JIBUKEHUS.
HccnegoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.
HaGnronenue aBMXKeHUS Tella Mo OKPYKHOCTH.

o v kW

HaGntonieHne MexaHWYecKuX SIBJICHUH, MNPOUCXOMAAIIUX B CHCTEME
orcu€ra «Temexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHXKCHUU
OTHOCUTEJIbHO KaOMHETa (PUBHKHU.
7. 3aBUCHMOCTb YCKOPEHUS TEJIA OT MACCHI TEJa U IEMCTBYIOLIEN HA HETO
CUJIBI.
8. HaOmronmenue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TEJL.
N3meHenue Beca Tesa pu yCKOPEHHOM JBUKECHUM.
10. [Iepenaua nMnysnbca npyu B3aUMOJICUCTBUU TEN.
11. [IpeoOpa3zoBaHus S3HEPTUU MPU B3aUMOJACHCTBUU TeEN.
12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUH.
13. CoxpaHeHHe UMITyJIbCca IPU a0COTIOTHO YIPYTOM B3aUMOJACHCTBUU.
14. HabntogeHne peakTUBHOTO ABUKECHHUS.
15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOIHOM MaJICHUU.
16. COXpaHEHHE MEXAHUYECKOW OHEPruM NpPU JBWKEHUM TeJla IOJ
JNEUCTBUEM IIPYKUHBI.



Jlabopamopnsie pabomul u onvimol.

1. KoncTpynpoBanue Tpakra IUisl pa3roHa U JaJdbHEUILIEr0 PaBHOMEPHOIO
JBIKCHUS IIIAPUKA U TEJICHKKH.

2. Ompenenenne CpemHel CKOPOCTH CKOJBXEHUS OpyCcKa WU JBUIKEHUS
[IapyKa MO HaKJIOHHOW IUIOCKOCTH.

3. OnpeneneHue yCKOpPEHUs Tella MPU PABHOYCKOPEHHOM JIBUOKEHUU 10
HAKJIOHHOM TUIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JBUKEHUU 0€3 HauyallbHOM CKOPOCTH.

5. IlpoBepka THUIOTE3bI: €CIW TMPU PABHOYCKOPEHHOM JBWXCHHH 0O€3
HAYaJbHOM CKOPOCTH MYTH OTHOCATCS KAaK pAJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHHU OJIMHAKOBHI.

6. MccnegoBaHue 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJIBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre kodhuIeHTa TPEHUS CKOJIBKEHUS.

8. OmnpexneneHue KECTKOCTH MPYKUHBI.

Onpenenenue padbOTHl CUJIBI TPEHUS] MPU PABHOMEPHOM JIBUKECHUU
TeJia M0 TOPU3OHTAIBLHON MOBEPXHOCTH.

10. OmpesienieHne  pabOTBhl CHIIBI YOPYTOCTH MpU TOABEME Tpy3a C
UCIIOJIb30BAHUEM HEMOABMYKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS! YHEPTHUH.

Pa3nen 9. Mexann4yeckue KoJieOaHUs M BOJIHBI.

KonebarenbHoe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
IIEpUOJI, YacTOTa, aMIUIMTyda. MaTeMaTH4eCKuid W NPYKUHHBIA MasTHUKU.
[IpeBparienue sHeprUM MPU KOJIEOATETHHOM JIBUKCHUU.

3aryxatouue  kosiebaHus.  BpiHyxkJeHHble  KojeOanus. Pe3oHaHc.
Mexannueckre BoJIHBI. (CBOWCTBA MeEXaHWYECKUX BOJIH. [IpomonpHble U
nonepevyHble BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHICMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa u BbicoTa ToOHAa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenuwe kosieO0aHui TEJI MOJ AEHCTBUEM CHIIBI TSHKECTU M CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOmronenue BeIHYXICHHBIX KOJICOaHHUM U pe30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
HaGnronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ik W



6. AKyCTHYECKUI PE30HAHC.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHne 4YacTOThl W TIEpHOJa KOJEOAHWN MaTEeMaTHYECKOTO
MasiITHUKA.

2. OrmpepeneHue 4acTOThl U IEpUOJIa KOJeOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH Mepuoa KoJeOaHWil MOABEHICHHOTO K
HUTHU TPpy3a OT JJIMHBI HUTH.

4. WccnenoBaHWe 3aBUCMMOCTH MeEpHOJia KOJIEOAHWM  MPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TEepHOJia KoJeOaHUil Tpy3a, MOJABEIIEHHOTO
K HUTH, OT MacChl Ipy3a.

6. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MepHoja KoyeOaHuit
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.

7. V3Mepenue yckopeHusi CBOOOHOIO IMaJICHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  MOJie.  DJIEKTPOMAarHUTHbIE BOJHBI.  CBOMCTBa
AJEKTpOMarHuTHhIX BOJH. [Ilkama »snekTpoMarHUTHBIX BOJH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBEIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBoONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIEI0 MOOUIIEHOTO

TenedoHa.

Paznen 11. CBeroBble iBJICHUS.

JlyueBas  momenp  cBera. HMcrounwkm  cBera.  IIpsMosmHelHoe
pactipoctpaHeHue cBeta. 3atMenuss Connua u JlyHel. OTpaxeHue cBeTa.
ITnockoe 3epkaino. 3aKoH OTpaKEHHUsI CBETA.

[Ipenomnenue cBera. 3akoH mpesioMJieHUs] cBeTa. [loiHOEe BHyTpeHHEe
oTpaxkeHue cBeTa. VIcmosib30BaHWE TIOJTHOTO BHYTPEHHETO OTPaKECHHUS B
ONTHUYECKUX CBETOBOAAX.

Jlmaza. Xom mywedt B smn3e. OnTHdueckas cucTema Qoroanmnapara,
MHUKpOCKOTIa M Teneckomna. ['1a3 kak onTudeckas cucteMa. bim3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenue Oenoro ceera B cnekTp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTPaJIbHBIX IIBETOB. J{ucnepcus ceera.



Jlemoncmpayuu.

1. IlpsamonuHelHOe pacpOCTpaHEHUE CBETA.

2. OtpaxeHue cBerTa.

3. Ilomydyenue wu300paxeHU B TUIOCKOM, BOTHYTOM H BBITYKJIOM

3epKajax.

[IpenomiieHue cBeTa.

OnTuyeckuil CBETOBOJ.

Xop stydeil B coOuparoniei JIH3e.

XO0JI ay4der B pacCEUBAIOLIEH JIMH3E.

[Tonyuenune n300paxeHUi ¢ TOMOIIbIO JINH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Monenb riaasza.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [lomyuenue Oenoro cBera Npu CIOKEHUH CBETA PA3HBIX 1IBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yIJia OTPa)KEHUs CBETOBOTIO JIyya OT yrja
MaJCHMUS.

2. W3ydeHune xapakTepUCTHK H300paKeHHUs IPeIMETa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yTIjla IMPEJIOMIIEHHS CBETOBOIO JIyda OT
yIIja najeHusi Ha TPaHULE «BO3LyX—CTEKIIO».

4. TlomyueHue n300pakeHH ¢ MOMOIbIO COOUPAIOILLEH JTHH3BI.
Omnpenenenre  (HOKYCHOTO  pacCTOSHUS W ONTHYECKOH  CHIIBI
coOuparomie JTMH3HI.

6. OIBITHI O PA3JI0KEHUIO OEJI0Tr0 CBETA B CIIEKTP.

OnbITHl IO BOCHPUSITHIO LIBETA MPEIMETOB IIPU UX HAOIIOJEHUH Yepe3
L[BETOBbIE (DUIIBTPHI.

© 0 N O U o

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omnswitel Pezepdopaa u mianerapuas monaens atoma. Monens atoma bopa.
Hcnyckanue u norsounieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbba, Oeta- u ramma-usnydeHus. CtpoeHue
aToMHOro  snpa. HyxknoHHas  Momens  aToMHOro  sngpa.  M3oromsl.
Pannoaxtusnble npespaienus. [lepuon nosypacmnana aTOMHBIX sI€ED.

SnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsiI0BOIO U MAacCOBOTO YHCEI.
OHeprus cBsi3M aTOMHBIX Anep. CBsA3b Macchl M SHEPruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sneprun ConHIa u 3BE3 .

SnepHas sHepretuka. JleMCTBUS PagUOAKTUBHBIX U3JIyYCHUN Ha JKUBBIE
OpraHU3MBI.

Jemoncmpayuu.



CnexTpbl U3ITy4eHUS U MOTJIOLEHHUS.

CnexTpbl pa3auvHbIX Ta30B.

CnekTtp BoJOpo/a.

Ha6nronenue TpexoB B kamepe Buibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTYYCHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaOmioneHue CIIoOMIHBIX ¥ TUHEHYATHIX CIIEKTPOB U3TYUCHHUS.

2. HccnenoBanue TpEeKOB: U3MEPEHHUE SHEPIHH YAaCTHULIBI IO TOPMO3ZHOMY

nytu (1o gororpadusim).

3. W3mepenue pagnoakTuBHOrO (oHa.

IHoBTOpHUTEIBbHO-00001AOIIUI MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAIOIIIHIT MOYJIb npeaHa3HaYeH TUTSt
CUCTeMaTHU3alluM U O0O0OOIIEHHs MPEIMETHOTO COJAEp)KaHUS U  OIbITa
JESITeIbHOCTH, MIPUOOPETEHHOTO MPU U3YYEHUU BCETO Kypca (PU3HKH, a TaKXKe
JUIA TOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHy MO (U3HKE IJs
o0y4Jaronuxcsi, BBIOPABIIMX ATOT YYEOHBIN MPEIMET.

[Ipn u3ydyeHHH HAaHHOTO MOJYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS
BUJbl JIEATENBHOCTH, HAa OCHOBE KOTOPBIX oOOecreunBaeTcs JOCTH)KEHUE
NPEIMETHBIX W METANpeIMETHBIX IUIAHUPYEMBIX pPE3yJbTaToB OOYYEHHS,
(opMHpyeTCsl €CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJ/IOB
MCCJIEI0BAHMS SIBJICHUN MPUPOJIbI U TEXHUKHU, OBJIAJACHUE YMEHUSIMU OOBSICHITh
(u3nuecKue sBJICHUS, MPUMEHSIS MOJYyYeHHbIE 3HAHUA, pellaTh 3aa4yl, B TOM
YUCJIE KAUE€CTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMOUATBEHO  AESATEIBHOCTHBIM  XapakTep  JaHHOTO  paszela
peanu3yeTcs 3a CUET TOro, 4To 00yYaroUIMecs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM IIpeJiaraeTcs:

HAa OCHOBE IMOJYYEHHBIX 3HAHUW pacClo3HaBaTh W HAYYHO OOBACHSTH
duznyeckue BJICHUS B OKPYKAIOLIEH NMPUPOE U MOBCEIHEBHOM KU3HH;

MCIIOJIh30BaTh HAYUYHBIE METOJIbI MCCIICOBAHUS (DU3UUECKUX SIBJICHUH, B
TOM YHKCIIE JJI IPOBEPKHU TUIOTE3 U MOIYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHSATh HayYHbIE OCHOBBI HamOOJiee Ba)KHBIX JTOCTHXKEHH COBPEMEHHBIX
TEXHOJIOTUH, HalpuUMep, MPAKTHUYECKOTO  HCIOJb30BAaHUS  PaA3JIMYHBIX
VMCTOYHMKOB SHEPIMM HAa OCHOBE 3aKOHA NPEBPAILLEHUS M COXPAHEHHS BCEX
U3BECTHBIX BUIOB YHEPTHH.

o v A W e



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOrO 00mero o0Opa3oBaHMs

HaMpaBJIeHO Ha JOCTIDKEHHE JIMYHOCTHBIX, METAlpeAMETHBIX U IMpPeIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

B pesynbrare wu3ydeHus (GU3MKHM Ha YPOBHE OCHOBHOTO OOIIErO

oOpazoBanmsi y oOyuaromerocss OyayT chOpPMHpPOBAHBI  CIICIYIOITHE
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:

- TMpOSIBIICHHME HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCUNCKON (PU3NYECKON HAYKH;

- [ICHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX -(DU3UKOB;
2) rpa’aaHCKOro M IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

- TOTOBHOCTh K AaKTUBHOMY VY4YacTHIO B OOCYXICHUH OOIIECTBEHHO
3HQUMMBIX M OTUYECKUX TMpoOJieM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN (PU3UKY;

- OCO3HaHUE€ BAXKHOCTH MOPAJIbHO-3TUYECKHX MPUHLMIOB B ACATEIbHOCTU
YYEHOT0;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

- BOCIIPUATHE ICTETUUECKUX KAa4eCTB (PU3UUECKON HAYKHU: €€ rapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUA:

- OCO3HaHHWE IEHHOCTH (PU3WYECKON HayKh KaK MOIIHOTO WHCTPYMEHTa
MO3HAHUS ~ MHUpA, OCHOBBI  DPa3BUTHUS  TEXHOJOTHM,  BaKHEUIIEH
COCTaBIISIIOLIEN KYJIbTYPBI;

- pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTU, MHTEpPECA K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

5) dopmupoBaHusi KyJbTYPbl 30pPOBbSI U  3MOLHMOHAJIBLHOIO
0J1aromoJry4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro obpa3a >XKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXHOCTH TPAaBWJI OE30MacHOTO TMOBEICHUS Ha
TpaHCIIOPTE, Ha IOPOTaxX, C SJIECKTPUICCKUM U TEIUIOBBIM 00OpPYIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

- c(hopMHUpOBAaHHOCTh HaBBbIKAa pedIeKCHM, MPU3HAHWE CBOEro IpaBa Ha
OIIMOKY M TaKOTO e MpaBa y APYroro 4eIoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:



e - AKTMBHOE Y4YacTH€ B PEIICHHWU MPaKTHUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHW3allMk, TOpOJaa, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIbHON HAMpPaBIEHHOCTH, TPEOYIOMHUX B TOM 4YHCIEe U (PU3HUECKUX
3HAHUM;

e - HHTEPEC K MPAKTHUYECKOMY M3YUEHUIO PO eCChid, CBA3aHHBIX ¢ (PUBUKOIA;

e 7)3KO0JIOrHYECKOr0 BOCIIMTAHUSA

e - OpUEHTaIUs HA MpPUMEHEHUE (PU3MYECKUX 3HAHUU NJI pElIeHUus 3a7ay B
00JIaCTH OKPY’KAIOIICH Cpeipl, MUIAHUPOBAHUS IMOCTYMKOB M OIICHKHA HX
BO3MOYKHBIX MOCIICICTBUU [T OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHE TVIO0AJTBLHOTO XapaKTepa SKOJOTHYSCKUX MPOOJIeM U MyTel ux
peuIeHHUS;

e 8) aganTanuu K U3MEHSIOIIMMCS YCJIOBUAM COLUAIBHON U NMPUPOIHOI
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBHUU IIPH BBIMIOJHEHUH HCCIICIOBAaHUN M
MPOCKTOB (PHM3UYCCKON HAMPABICHHOCTH, OTKPHITOCTh OMNBITY M 3HAHUSAM

APYTHX;

e - TIOBBIIICHHUE YpPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPaKTHICCKYIO
JeSTECIIbHOCTD;,

e - TOTpeOHOCTP B (OPMHUPOBAHMHM HOBBIX 3HAHWM, B TOM YHUCJE
dbopMyIUpoOBaTh HUIEH, TOHATHS, THIOTE3bl O (U3UYSCKUX OOBEKTaX M
SIBIICHUSX;

e - OCO3HaHHME JePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B
00JacTH (PU3HKWY;

e - IUTAHUPOBAHUE CBOETO Pa3BUTHUS B MPHUOOPETECHHUH HOBBIX (PU3MUESCKUX
3HAHUU;

e - CTpEMJICHWE AaHAJIM3UPOBATh W BBIABIATH B3aWMOCBSI3U TIPHPOJIHI,

oOIIEeCTBa M IKOHOMHMKH, B TOM YHCJIE C HCIOJb30BAaHUEM (PU3MUECKHUX
3HAHUU;

e - OLEHKA CBOMX [JEHUCTBUM C Y4ETOM BIMSHMSA Ha OKPYXKAIOLIYIO Cpeny,
BO3MOKHBIX INI00ABHBIX TOCEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesysnbrate ocBOCHMS IporpaMmbl 1Mo (pu3MKe Ha YpPOBHE OCHOBHOI'O
obmero  oOpa3zoBanust y  oOywatomerocss  OyayT  cOpPMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKITIOYAIOIITHEC M03HABATEIIbHBIC
VHHUBEpCAJIbHBIC YYCOHBIC JCHCTBHSI, KOMMYHHUKATHBHBIC YHHBEPCAIHHBIC
yueOHBIC JICHCTBUS, PETYJIATUBHBIC YHUBEPCATbHbBIC YUCOHBIC TCHCTBUSL.



Ilo3naBaTeibLHBIE YHUBEPCAJIbHBLIC yqeﬁﬂme I[eﬁCTBHﬂ

Ba3oBrble Jiornyeckue AeiicTBHA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH OOBEKTOB
(sBNICHMI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KiacCU(PHUKAIMK, OCHOBAHUS
JU1s1 0000ITIEHUS U CpaBHEHUS,

BBISIBIISITh  3aKOHOMEPHOCTM U TMPOTHUBOPEUUS B paccMaTpUBAEMBIX
dakTax, OaHHBIX M HAONIOJCHUAX, OTHOCAIIUXCS K (UINIECKUM
SABJICHUSIM;

BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBSI3U MPU U3YyYECHUH (PU3UUECKUX
ABJICHUM M IPOLIECCOB, Je€JaTh BBIBOJABI C  HCIOJB30BAHHEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHHH, BbIIBUIaTh TUIOTE3bI
0 B3aUMOCBSI35X (PU3HYECKUX BEJINYUH;

CaMOCTOSTENIbHO BBIOMpATh CHOCOO peleHus ydeOHOH (u3nuecKou
3ajauM (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pEIICHHUs, BBIOOP Hanbosee
HNOJXOJSIIEr0 C Y4ETOM CaMOCTOSITENIBHO BBIACIICHHBIX KDUTEPUEB).

ba3oBble ucciieoBare/bCKHe AeiiCTBUS.

WCIIOJIB30BaTh  BOMPOCHI  KaK  HCCJICMAOBATECILCKUH  WHCTPYMEHT
MO3HAHUS;

IPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIN (U3UYECKUI HKCIIEPUMEHT, HEOOJIBIIOE WCCIEI0BaHNE
(bU3UYECKOrO SIBJICHNUS,

OIICHWBATh HA TIPUMEHUMOCTh M JIOCTOBEPHOCTh WH(OPMAITHIO,
MOJIYYCHHYIO B XOJI€ HCCIICIOBAHUS UITH DKCIIEPUMEHTA;
CaMOCTOSITeIbHO  (hOPMYJIUPOBAaTh OOOOIIEHWS ©  BBIBOJBI  TIO
pe3ynbTaTaM MpOBEAEHHOTO HAOIIOACHHMS, OTBITA, UCCICIOBAHMS;
IPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIEe pa3BUTHE (PU3HUSCKHUX
IPOIIECCOB, a TaK)KE BBIIBUTATHh IMPEANOIOKEHHUS 00 MX Pa3BUTHU B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora c undopmanueii:

OPUMEHSTH Pa3IMYHbIe METOAbI, THCTPYMEHTHI U 3alpOChl IIPU MOUCKE
1 0TOOpe MH(POPMALIUU UK JAHHBIX C YUETOM MPEJIOKEHHON yueOHOM
(bu3uYeCKON 3a1a9H;

aHaJIU3UpPOBATh, CUCTEMAaTU3HPOBATH 17} WHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM IMpeICTaBICHMUS;



CaMOCTOSITENIbHO BBIOUPATh ONTHUMaNIbHYIO (OpMY Mpe/CTaBICHUS
uHboOpMaIlMM U WUIIOCTPUPOBATh pellaeMble 3aJladyd HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU TrpadUKoi U X KOMOMHALIUSAMHU.

KOMMyHHKaTHBHbIe YHUBEPCAJIIBHBIC y‘leﬁHble HeﬁCTBHHZ

B X0JIe 00CYXXJICHHUSI y4eOHOTO MaTepHaia, pe3yJbTaToOB Ja00paTOPHBIX
paboT M TMPOEKTOB 3ajaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMou
TEMbl W BBICKA3bIBAaTh WJCH, HAIlCJICHHBIC Ha PEIICHUE 3a1ayd |
noiiep kaHue 0J1aroKenaTeIbHOCTH OOIICHUS;

COTIOCTaBIIATb CBOM CYXKJICHHS C CYXICHUSMH JPYTUX YYaCTHUKOB
yajora, 0OHapyKUBaTh pa3Inure U CXOJACTBO TO3UIIHM;

BBIpakaTh CBOIO TOUKY 3PEHHS B YCTHBIX U TUCHhbMEHHBIX TEKCTAX;
MyOJIMYHO TPEICTABIATh PE3YJIBTATHl BBITTOJHEHHOTO (PU3UYECKOTO
ombITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOEKTA);

MOHUMATh M  HCIOJb30BaTh  IPEUMYIIECTBA  KOMAHIHON M|
WHIMBHUAYaJbHOW pPa0bOThl MPU PEHICHUHW KOHKPETHON (HHU3NUECKOM
po0JIeMBI;

MpUHUMATh IETM  COBMECTHOM  JCATEIBHOCTH, OpPTaHW30BHIBATH
NEUCTBUA TI0 €€ JOCTHKCHHUIO: PACTIpEeNeisaTh poJid, OOCYXKIaTh
IPOIECChl U PE3yJIbTaThl COBMECTHOW pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh PaOOTHI, TOCTUTass KAYECTBEHHOTO PE3yJIbTaTa
10 CBOEMY HAMPABJICHHUIO W KOOPJAWHHUPYS CBOM JCHCTBUSA C IPYTUMHU
YyJeHaMH KOMaH/Ibl;

OIICHHBATh Ka4yeCTBO CBOETO BKJIaJIa B OOIIUI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISBIISATH  MPOOJIEMBI B JKU3HCHHBIX MW YYEOHBIX CHUTYaIHsX,
TpeOyIOMUX IJisl pelIeHus] PU3NUECKUX 3HAHUIA,

OPUEHTHUPOBATLCS B PA3IMYHBIX MMOJAXO0JAX TMPUHSITHS PEIICHUN
(MHAMBUAYATBLHOE, IPUHITHE PEIICHUS B TPYIINE, MPUHIATHE PEIICHUN
rpynmnoi);

CaMOCTOSITEIIbHO COCTaBIISATH AJTOPUTM pelieHus (HU3NIECKO 3amaadu
WIM TUTAHA WCCIICJIOBAaHUS C YyYE€TOM HWMEIOIIMXCA PECypcoB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHPOBATH IIpeajiaracMbie
BapUaHThI pEIICHU;



JACJIaTh BI)I60p 151 6paTI> OTBCTCTBCHHOCTD 34 PCIICHHUC.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJCKBaTHYIO OIICGHKY CHUTyallud U TMpejjaraTh IUiaH €€
W3MEHEHUS;

OOBSACHATh TMPUYUHBI JIOCTHKEHUS (HEIOCTHKEHUSI) PpEe3yJbTaTOB
NEeSTeIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBKI B JICSITEIHHOCTH (B TOM YHCIIE€ B X0/ BHITIOJHECHUS
(GU3NYEeCKOT0 WCCIENOBAHWS WM TMPOCKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, M3MEHUBIINXCS CUTyallMid, YCTAHOBJIECHHBIX OIIHOOK,
BO3HUKILUX TPYIHOCTEW;

OIICHUBATh COOTBETCTBHE PE3YyJIbTAaTA I[N U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO Jpyroro 4ejJoBE€Ka B XOJ€ Ccropa WIn
JUCKYCCUM Ha Hay4YHyI0 TEMYy, IMOHHUMATh MOTHBBI, HAaMEpPEHHUS U
JIOTUKY APYIOro;

IpU3HABATh CBOE MPABO HA OIIMOKY IMPHU PEIIeHUH (PU3MYECKHUX 3a7au
WU B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 7 KJjacce NpeIMETHbIE pe3ybTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHHUIA:

UCIIOJIb30BaTh TOHATHS: (U3UYECKUE U XUMHUYECKUE SIBJICHUS,
HaAOJII0ICHHE, SKCIIEPUMEHT, MOJIENb, TUTIOTE3a, SAUHUIBI (PU3UUECKHUX
BEJINYMH, aTOM, MOJIEKYJla, arperaTHbie COCTOSTHUSA BelllecTBa (TBEPIOE,
KUJKOE, Tra3000pa3HOE), MEXaHMYECKOE JBIKEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOJAECHCTBYIOIIAS
cuna, gepopmanus  (ympyras, —IUIAaCTUYECKasl), HEBECOMOCTb,
COOONIAOIINECS COCYbL;

paznmuuath sBiaeHus (auddysus, TEIoBoe JBH)XEHUE  YaCTHIL
BEILIECTBA, PABHOMEpPHOE [IBIDKEHUE, HEPaBHOMEPHOE JBUIKEHHUE,
WHEpUHUs, B3aUMOJICUCTBUE TEJ, pPaBHOBECHE TBEPABIX TEI C
3aKpEIUIEHHONW OChIO BpalleHus, TMepefada JJaBJICHHUsS TBEPIBIMU
TeJaMU, KUJAKOCTSIMHU M Ta3aMH, aTMOoc(epHOe NaBjieHuE, IJIaBaHUE
TeJ, TMPEBpallCHUsT MEXaHWYEeCKOW »SHEpPruy) IO OIUCAHUI0 UX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OINBITOB, JEMOHCTPUPYIOIIUX
JTaHHOe (PU3UYECKOE SBJICHUEC;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3HUECKUX SBJICHUA B
OKpYXaloIllleM MHUpE, B TOM 4ucie (U3UYECKUE SBJIICHUS B MPUPOJIE:



IPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOU
npupoje, ACHCTBUE CHIIBI TPEHUS B MPUPOJIE UM TEXHUKE, BIUSHUE
aTMoc(epHOTro JaBJICHUS Ha KWBOW OpPraHW3M, TUIABaHUE PBIO, phlyaru
B TEJE YEJIOBEKa, MPU 3TOM IMEPEBOAMTH IPAKTHUECKYIO 3a1ady B
yueOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DU3HUUECKUX
SIBJICHUU;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel U (PU3NUYECKHE SBJICHHS,
UCTIONB3YSl  (U3MYECKHE BEJIWYMHBI (Macca, O00BEM, IUIOTHOCTH
BEILIECTBA, BPEMsI, IyTh, CKOPOCTb, CPEHSS CKOPOCTh, CHJIA YIIPYTOCTH,
CUja TSKECTH, BEC Tella, CWiIa TPEeHHs, JaBiieHue (TBEPIOro Teia,
KUJKOCTH, Tra3a), BBITAJKHUBAIONIAS CHJIa, MEXaHW4Yeckas paboTa,
MOITHOCTb, IUIEUYO CHUJIbI, MOMEHT CHJIbI, KOA(POUIMEHT MOJIE3HOTO
NEUCTBUSI MEXaHU3MOB, KHUHETHYECKasl U TOTEHIIUAJIbHAS SHEPI U ), TPU
OMHMCAHUM MPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOJIb3YyEMbIX
BEJIMYMH, HX OO0O3HAYCHUS ¢ EIUHUIBI (PU3NYECKUX BEIUYMH,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOININE JAHHYIO (PU3UUYECKYIO BEIIMUUHY C
JIPYTUMH BEIWYMHAMU, CTPOUTH IpadUKy H3YyUYECHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYUH,;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3WYECKHUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ys TpaBUJIa CJIOKEHUS CHJI (BIOJIb OJHOW TPSIMOiA), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumena, IPaBUIIO PABHOBECHS pbluara
(6oka), «30JI0TOE TPaBWIO» MEXaHWKH, 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €T0 MAaTEMaTUYECKOE BHIPAXKEHNUE;

OOBACHATH (PU3MYECKHE SBIICHUS, TMPOIECCH U CBOMCTBA TEJl, B TOM
Yucjie M B KOHTEKCTE CHUTyallMil MNPaKTUKOOPHUEHTUPOBAHHOTO
XapakTepa: BBISBIATh NPUUYMHHO-CJICJACTBEHHbIC CBSI3H, CTPOUTH
oObsicCHeHHE U3 1—2 JOTMYECKUX IAroB ¢ OMOpON Ha 1-2 M3yuYEHHBIX
CBOWCTBA  (UBMYECKUX  SIBJICHUM, (PU3NYECKMX  3aKOHA WU
3aKOHOMEPHOCTH;

pemiaTth pacy€THble 3a7ayd B 1-2 JHEWCTBHUS, HCIOJB3Yysl 3aKOHBI U
dbopmyIibl, cBsi3bIBarolUe (HU3UYECKUE BEIMYMHBI: HA OCHOBE aHaU3a
YCIOBUSL 33Jayd  3alUChIBaTh KPAaTKOE YCIOBUE, TMOJICTABIISIThH
¢dusnueckre BeIUYUHBI B ()OPMYIIBI M MTPOBOJUTH PAacUEThl, HAXOIUTh
CIIpaBOYHBIE JaHHBIC, HEOOXOIUMBbIC IJIsI PElIeHUs 3ajiay, OIlCHUBAaTh
PEATUCTUYHOCTD NMOJyYeHHON (PU3NYECKON BEIMUNHBI;

pacrio3HaBath MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPH TTOMOIIH
¢u3HUeCKMX METOJI0OB, B OINHWCAHUM WCCICIOBAHUS  BBIJCIATH



IpOBEPSIEMOE MIPEATIOIOKEHHE (rumnotesy), pa3nyarh U
UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ysIbTaT, HAXOAUTh OIIMOKHU B X0JI€
OTIBITA, JIETIATh BBIBOJIBI IO €TI0 PE3YIbTaTaM;

MIPOBOJIUTH OMBITBI TI0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN
¢u3nueckux  CBOWCTB  Tel:  (opMylupoBaTh  IpPOBEpSEMbIC
OPEAnoiaoXKeHus, coOupaTb  yCTaHOBKY U3  MPEIJIOKEHHOTO
000pyI0BaHUs, 3aMMUCHIBATH X0 ONBITA U (DOPMYITUPOBATH BHIBOIBI;
BBINIOJIHATh TMPSMbIE HU3MEPEHHSI PACCTOSIHUS, BPEMEHHU, MacCChl Tela,
00bEMa, CUJIBI W TEeMIIepaTypbl C HCIOJIb30BAHUEM aHAJIOTOBBIX H
uGpOBBIX TPUOOPOB, 3aMKUCHIBATH IMOKa3aHUA MPUOOPOB C YUETOM
3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHHUIA;

MPOBOAUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OJTHOM (hPM3UYECKON BETUYUHBI
OT JPYro# ¢ UCIOIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTHU MYTH
PAaBHOMEPHO ABMKYIIETOCS TeJa OT BPEMEHHM JIBUKEHUS Te€ja, CHIIbI
TPEHUS CKOJIbKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE€ W HE3aBUCUMOCTU CHWJIbI TPEHHUS OT IUIOLAAU CONPUKOCHOBEHHS
TeJl, CUJIbI YIPYTOCTH OT YUIMHEHUS MPY>KUHbI, BBITAIKUBAIOIIEH CHUIIbI
OT 00bEMa MOrpYXEHHOM YacTU Tejaa M OT IJIOTHOCTH >KHIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTM Te€Ja, OT TIJIYyOWHBI, Ha KOTOPYIO
NOTPYKEHO TEJNO, YCIOBUN MJIABAHUSA TEJI, YCIOBUM PABHOBECHUS pblyara
1 OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUU Y4E€OHOTO HCCIEIOBAHMUS,
coOuparh  YCTAaHOBKY U  BBINOJHATH  W3MEPEHUS,  CIEAyS
MpEeUIOKEHHOMY  TUlaHy, (DUKCUpPOBATH PE3yJbTaThl MOJYYEHHOMN
3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BUJE MPEUIOKEHHBIX TaOIUIl U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yIbTaTaM UCCIIEIOBAHMUS;

MPOBOAUTH KOCBEHHBIE M3MEpEHUs] (PU3NYECKUX BEIUYUH (TJIOTHOCTh
BEIIIECTBA JKUJIKOCTH M TBEPJOrO Telia, CUJIa TPEHHS CKOJIbKEHHS,
NABJICHHE BO3/lyXa, BBITAIKUBAIONIAS CWJIA, JIEUCTBYyIOIIas Ha
MOTPYKEHHOE B KHUIAKOCTH TEJ0, KOIPPHUIIMEHT IMOJIE3HOTO JEHCTBUS
MPOCTBIX MEXAHU3MOB), CIEAys MNPEIJIOKEHHON HHCTPYKIUMU: TPHU
BBITIOJTHEHUW U3MEPEHUM COOMpATh IKCIIEPUMEHTAIBLHYIO YCTAHOBKY U
BBIYUCIISITh 3HAYECHNE NCKOMOM BEJTUYUHBI;

coOmo/aTh TMpaBuUjia TEXHUKKM OE30MacHOCTH Tpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHLMUIBI JECHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB:
BECHI, TEPMOMETp, AUHAMOMETP, COOOIIAIOIIUECS COCYJbI, OapomeTp,
phIuar, MOJABMKHBINA U HETIOJBIKHBINA OJI0K, HAKJIOHHASI TNIOCKOCTH;



K

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX OmucaHus (B TOM YHCIIE:
MOJAIINITHAKY, YCTPOMCTBO BOAOINPOBOJA, TUAPABIMYECKHI TmIpecc,
MaHOMETpP, BBICOTOMEp, NOPLIHEBOM HACOC, apEOMETP), HCHOJb3Ys
3HAHUST O CBOMCTBaX (U3MYECKUX SIBJICHUHA U HEOOXOAMMbIE
(du3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH TMpUMEphl  (HaXoAWTh UHGOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO HCIONIb30BaHUs (PU3HMUECKUX 3HAHWM B MOBCEIHEBHOU
KU3HH ISl 00ecTieueHnusi 0€30IacCHOCTH TPU OOpAIeHUH C MPUOOopaMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 30POBbsI U COOJIIOCHUS
HOPM 3KOJIOTUYECKOTO MTOBEJECHUS B OKPYIKAIOIIEH Cpeae;
OCYUIECTBJIATH OTOOpP HMCTOYHHMKOB HHpopmanuu B HWHTEepHeTe B
COOTBETCTBMM C 33JaHHBIM [IOHMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINUXCSA 3HAHUM M IYTEM CPABHEHUS pPA3JIMYHBIX HMCTOYHUKOB
BBIIETATh MH(POpPMAIUIO, KOTOpasl SBISIETCS NPOTUBOPEUYUBON WU
MOJKET ObITh HEJTOCTOBEPHOM;

HCIIONIb30BaTh MPU  BBINOJHEHWHM Y4YEOHBIX 33JaHUM  HAy4YHO-
MONYJISIPHYIO JIUTEpaTypy (PU3NYECKOro conepKaHHus, CIPAaBOYHBIC
MaTepuaibl, pecypcbl ceth  HTepHeTr, BiaaeTb INpUEMaMU
KOHCIIEKTUPOBAHUSl TEKCTa, MpeoOpa3oBaHusl MH(GOpMALUU U3 OJHON
3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOILEHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(POPMALIMH (PU3HUUECKOTO COIepKaHUs, B
TOM 4YHCJ€ MyOJMYHO JeNaTh KpaTKUe COOOIIeHHS O pe3yJbTaTax
OPOEKTOB WM Yy4YeOHBIX HCCIENOBaHUM, MpU 3TOM TI'PaMOTHO
HCIIOJIb30BaTh M3YYECHHBIM TMOHATHIHBIA anmapar Kypca (QU3uKH,
COMNPOBOXK/IATh BHICTYIUICHHE MPE3CHTALIMEH;

IpU BBIMOJIHEHUH YYEOHBIX IMPOEKTOB M UCCIEJOBAaHUM pacrpenessiTh
00513aHHOCTH B TPYIIE B COOTBETCTBHU C MOCTABJICHHBIMH 33Ja4aMH,
CIIEIUTHh 3a BBINOJHEHUWEM IIJJaHA JACHCTBUM, aJEKBAaTHO OLEHUBATH
COOCTBEHHBIA BKJaJ B JIEITENIBHOCTh TPYMIbI, BBICTPAaUBATH
KOMMYHUKATHBHOE B3aUMOJCICTBUE, YUUTHIBAsI MHEHUE OKPY>KAIOIIHX.
KOHIly oOyueHuss B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIITUXCSI YMEHUI:

UCIIOJIB30BaTh IIOHATHSA: Macca M pa3sMepbl MOJIEKYJ, TEIIOBOE
IBW)KEHUE aTOMOB W MOJIEKYJ, arperatHbleé COCTOSIHHUSI BEILECTBA,
KPUCTANIMYECKHE U aMOP(HBIE TeJa, HACHIIEHHBIM U HEHACHIILIEHHBIN
Iap, BJIAXHOCTb BO3JyXa, TeMIEpaTypa, BHYTPEHHSSA DHEPIUs,



TEIJIOBOM  JBUTATENlb, AJIEMEHTApHBIA  DJIEKTPUUECKUH  3apsij,
ANEKTPUUECKOE TI0JIe, MPOBOJHUKU U JUANCKTPUKH, MOCTOSIHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

pasnuyaTh SBJICHUA (TEIUIOBOE PACIIUPEHUE U CKaThe, TEIIonepeaaya,
TEIJIOBOE€  PaBHOBECHE, CMauMBaHUE, KaNWUIAPHbIE  SBJICHUS,
UCIapeHue, KOH/JICHC A, IIaBJICHHE, KpHUCTaTA3aIs
(oTBepaeBaHUE), KHUIIEHUE, Teronepeaadya  (TEIUIONPOBOJAHOCTD,
KOHBEKIUS, U3TyYEHUE), dJIEKTPU3ALMS TEJ, B3aUMOJACICTBUE 3aps0B,
JNEUCTBUS AIEKTPUYECKOTO TOKa, KOPOTKO€ 3aMbIKaHUE,
B3aUMOJEMCTBUE MarHUTOB, JEMCTBIE MATHUTHOIO MOJIsI HA IPOBOJHUK
C TOKOM, DOJEKTPOMarHuTHas MHIYKIOUS) IO OINUCAaHUIO HUX
XapaKTepHBIX CBOWCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh IMPOSBIECHUE W3YYCHHBIX (PU3UUECKUX SBJICHUH B
OKpY’KaloIlleM MHpE, B TOM 4YHciie (PU3UUECKUE SIBICHUS B IPHUPOJIE:
MNOBEPXHOCTHOE HATSPKEHME W KalNWJUIAPHBIE SIBJICHUS B MPUPOJIE,
KpUcTaulbl B mIpupoje, uziaydeHue CoiiHIA, 3amep3aHue BOJOEMOB,
MOpCKHE Opu3bl, o0Opa3oBaHHE pOCHI, TyMmaHa, UWHEs, CHera,
AIIEKTPUYECKUE SIBJICHUS B aTrMmocdepe, HIEKTPUUYECTBO IKUBBIX
OpraHM3MOB, MarHMUTHOE Tojie 3eMJu, Jpeilp TOJICoB, poOJib
MarHuTHOTO TOJIA JJIsl KU3HU Ha 3emiie, MOJSPHOE CHSHUE, IPU 3TOM
MEPEBOAUTh  MPAKTUYECKYI0  3a7ayy B  y4eOHyI,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PUINYECKUX SBICHUN;
OMUCHIBATh HW3YYECHHbIE CBOHCTBA Tel M (U3HUECKUE SIBICHUSA,
UCTIONBb3ysl  (U3NYECKUE BEJIMYMHBI  (TeMIeparypa, BHYTpPEHHSS
SHEPrUs, KOJIMYECTBO TEIUIOTHI, yJAeNbHas TEMJIOEMKOCTh BEIECTBA,
yJelibHAsl TEIJIOTa IUIABJICHMS, yJAeJbHAas TEeIuloTa NmapooOpa3oBaHMS,
yleiabHas TEeIUIOTa CropaHus TOIUIMBA, KOA((UIMEHT MOJIEe3HOro
JCHCTBUS TEIJIOBOM MAIllMHBI, OTHOCUTENIbHAs BIAXXHOCTh BO3/AyXa,
AIIEKTPUYECKUI 3apsii, cuja TOKA, OJJIEKTPUUYECKOE HAIpsKEeHHE,
CONPOTHUBJICHUE TPOBOJHUKA, YACIBHOE COMPOTUBIECHUE BEIIECTBA,
paboTa ¥ MOIIHOCTb JIEKTPUUYECKOTO TOKA), MPU ONMHUCAHUH TIPABUIHHO
TPAKTOBATh (PU3UUECKUI CMBICII UCIIOJB3YEMBIX BETUUHH, 0003HAUCHHUS
U €IMHUIBI PU3NYECKUX BEIMYMH, HAXOIUTh (DOPMYIIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3MUECKYI0 BEJIMYMHY C APYTMMH BEJIMYWHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEH (DPU3NISCKUX BEITUIHH;
XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBIECHUS U TPOLECCHI,
MCIIOJIB3YSl OCHOBHBIE MOJOXKEHUS MOJIEKYJIAPHO-KUHETHYECKOIM TeOpHH



CTPOEHMsI  BEUIECTBA, MPUHLUUI  CyHeprno3uuuu  mnoyed  (Ha
KayeCTBEHHOM YpOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma ams
y4JacTka 1enu, 3akoH /[xoyns—JIeHna, 3akoH COXpaHEHUsI SHEPTUHU, ITPU
3TOM JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHAa M 3allMCHIBAaTh €ro
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBSACHATh (PU3NYECKHE IMPOLIECCHl U CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE  CHTyaluld  NPaKTUKOOPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHOCIIEICTBEHHBIEC CBSI3U, CTPOUTH 00BbsCHEHUE U3 1-2
JIOTUYECKHX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIC 3aJa4d B 2—3 JACUCTBHUSA, MCIOJIB3Ys 3aKOHBI U
dbopmyIibl, cBsi3bIBarolne (PU3UYECKUE BEJIIMUMHBI: HA OCHOBE aHau3a
YCIIOBHSI 3a/layyl 3allMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs pPELIEHUs 3aJauyd, BbIOMpATh 3aKOHbI M  (POPMYJIBL,
HEOOXOAUMBbIE AJis €€ pelleHMs], NMPOBOAUTH Pacdy€Tbl U CpPaBHUBATH
NOJyYEHHOE 3HAY€HUE (PU3NYECKOW BEIUYMHBI C H3BECTHBIMHU
JaHHBIMU;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PpEIIUTh NpPH I[OMOIIH
(U3NYECKUX METOOB, UCIIOJIb3Ysl ONUCAHHE MCCIIEAO0BAaHUs, BbIICIATh
OPOBEPSEMOE MPEIAIOJIOKEHUE, OLICHUBATh IPABWIBHOCTh IOPSIKa
MIPOBE/ICHMSI KCCIIEIOBAHUS, J€JIaTh BHIBOIBI,

MPOBOJUTH OMNBITBI O HAOMIOACHUIO (PU3MYECKUX SBICHUN WU
(u3MUecKMX CBOMCTB Tel (KaNWUIAPHBIE SBJICHHS, 3aBUCHUMOCTb
JaBJICHUs BO3/yXa OT ero oobéMa, TeMIeparyphl, CKOPOCTH Ipolecca
OCTBIBAHMSI M HArpeBaHWs IpPU M3JIYyYEHWH OT LBETA W3Iy4arollen
(mornomaroniei) MOBEPXHOCTH, CKOPOCTb HUCHApPEHUs BOJABI OT
TEMIIEpaTypbl KUAKOCTH M TUION[aJAH €€ MOBEPXHOCTH, SJIEKTPU3ALIMS
TE€1 W B3aUMOJCHCTBUE JJIEKTPUUYECKUX 3apsA0B, B3aUMOJECHCTBUE
ITOCTOSIHHBIX MarHUTOB, BU3yaJIN3alisl MATHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB, JACHCTBUS MArHUTHOTO IIOJS HA IPOBOJHHMK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENSI TOCTOSHHOTO
TOKa): (OpMYJIUPOBATH MPOBEPSEMBIC MPEANOJOKEHUSA, COOUpPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000PYJOBAHMSI, OMUCHIBATH XOJ OIbITA
1 GOpMyJIMPOBATH BHIBOJIBI;

BBIMIOJIHATh ~ MPSIMbIE  HU3MEPEHHUs] TEeMMepaTypbl, OTHOCUTEIbHOU
BJIQXXHOCTU BO3/lyXa, CHJIbl TOKa, HAMpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB U JAATYUKOB (PU3NYECKUX BEIUYHUH, CPABHUBATH



pe3yabTaThl  M3MEPEHMM ¢  y4€TOM  3aJaHHOM  abCONIOTHOM
NOTPEIIHOCTH;

MPOBOANTH UCCIIEOBAHNE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIUYUHBI
OT JpYrol € HCIOJIb30BAHHEM IMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JJIMHBI, IUIONAAW MONEPEYHOTO
CEUYEHUs U YJIEJIIbHOTO COINPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHUJIBI
TOKa, MIYIIEr0 4Yepe3 MPOBOJHUK, OT HAINpPSDKEHUS Ha IMPOBOJHUKE,
HCCJIEIOBAHUE TMOCIEAOBATEIBHOIO W MAapaJUIEIbHOIO COEIMHEHUN
MPOBOJHMKOB): IJIAHUPOBATh HCCIIEOBaHMUE, COOMpAaTh YCTAaHOBKY U
BBINOJIHATh U3MEPEHUS, CIIeAys MPEAI0KEHHOMY IUIaHy, (PUKCUPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BUJE TaOJIUL M TIpaduKoB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM UCCIIEOBAHUS;

MIPOBOJIUTHh KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIWYUH (yIeabHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTHBJICHHE NPOBOAHMKA, paboTa H
MOIIIHOCTb AJIEKTPUUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHUs, COOMPATh
DKCIIEPUMEHTAJIBHYI0 YCTAHOBKY, CIEAYs MPEIJI0KEHHON UHCTPYKLIHH,
Y BBIYHCIIATH 3HAYEHHUE BEJINYUHBI,

coONoaTh MpaBUjia TEXHUKM O€30MacHOCTHM Mpu  padore ¢
71a60paTOPHBIM 000PYIOBaAHUEM;

XapaKTepU30BaTh TMPUHIUIBI JIEUCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX ONUCAHUS (B TOM YHCIE:
CUCTEMa OTOIICHUS IOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP,
BOJIBTMETP, CUETUUK BJIEKTPUUYECKON IHEPTUU, FNEKTPOOCBETUTEIbHBIC
puoOoPHI, HarpeBaTeibHbIC AIEKTPOIPUOOPHI (mpumepsl),
ANEKTPUYECKUE MPEIOXPAHUTENH, IIEKTPOMATHUT, SJIEKTPOABUIATEIb
MIOCTOSIHHOTO TOKa), MCHOJb3ysl 3HAHUS O CBOMCTBAaX (PU3MUYECKHUX
SABJICHUN U HEOOXOAUMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M U3MEPHUTEIIBLHBIE
npuOOpbl O CXeMaM U CXEMaTHYHbIM pPUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMbl JIEKTPUUYECKHUX
Hened ¢ MOCHeNOBATENbHBIM M MapajluieJbHBIM — COEIUHEHUEM
AJIEMEHTOB,  pasjuyas  YCJIOBHbIE  OOO3HAUEHUS  DJIEMEHTOB
AJIEKTPUYECKUX LECTIEH;

OPUBOAUTH MpUMEpPhl  (HaXOAUTh UWHGOPMAIMI0O O MpuUMepax)
IPAKTUYECKOTO MCHOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU JJ11 oOecriedeHrs 0€30MacHOCTH MpU oOpallieHuu ¢ IpuoopaMu



K

U TEXHUYECKUMH YCTPOMCTBAMU, COXPAHEHHS 3I0POBbSl U COOJIOICHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIIEH cpejie;
OCYIIECTBISATh MOUCK HHPOpMau (U3NYECKOTO COAEPKAHUA B
HNHTepHeTe, HA OCHOBE HMMEIOIIMXCS 3HAHUM M IYyTEM CPaBHEHUS
JIOTIOJTHUTEJIbHBIX HMCTOYHUKOB BBIJCIATh HH(POpPMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MUITM MOKET OBITh HEJTOCTOBEPHOM;
UCIIOJIb30BaTh MPHU  BBINOJHEHWM Y4YEOHBIX 33JaHUM  HAy4YHO-
NOMYJSIPHYIO  JTUTEPaTypy (PU3MUECKOro CoAep>KaHus, CIPaBOYHBIC
Marepuanbl, pecypcbl ceth  VHTepHET, BIaeTh NpPUEMAMH
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHUs MH(OpPMAIMM U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

CO371aBaTh COOCTBEHHBIE NMMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS,
0000mass MHPOPMAIUI0O M3 HECKOJBKUX HCTOYHUKOB (HPHU3UYECKOTO
COJEpKaHus, B TOM YHCIE IYyOJUYHO MPEACTABIATh PE3YIbTATHI
OPOEKTHOW WM MCCIIEIOBATEIbCKOM JCATENBHOCTH, IIPH 3TOM
rPaMOTHO UCIIOJb30BaTh W3YyYECHHBIM MOHATUMHBIA amnmapar Kypca
(pU3HKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MTPE3CHTALINEH;

IIpU BBINOJHEHUU Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUN (PU3MUYECKHX
IPOLECCOB paclpeiessiTh OO0S3aHHOCTH B IPYINIE B COOTBETCTBUU C
[IOCTABJICHHBIMHU 33Jja4aMH, CJIEIUTH 32 BBIIIOJIHEHUEM IUIaHa JEHCTBUN
U KOPPEKTUPOBATh €r0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJl B
JEeSATEIbHOCTD IpYMIIBL, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aUMO/ICHCTBHE, MPOSBIISASA TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

KOHIly oOyueHuss B 9 KJjacce MpeaMeTHbIE pe3yibTaThl HA 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

HCIIOJIb30BaTh MOHATHA: CHUCTEMA OTCUYETA, MATEPUAIBHASA TOYKA,
TPAEKTOPUS, OTHOCHUTEIIBHOCTD MEXaHUYECKOTO JIBUKECHUS,
nedopmarus (yrnpyras, miacTUYeckKasi), TpeHUe, EHTPOCTPEMUTEIHHOE
YCKOpPEHHE, HEBECOMOCTh M TEPErpy3KH, IEHTP THKECTH, aOCOIIOTHO
TBEPAOE TEJIO, LEHTP THHKECTA TBEPAOIO Tejla, pPABHOBECHUE,
MEXaHU4YeCKue KoJjieOaHusl M BOJIHBI, 3BYK, HH(PPa3BYK U YyJIbTPa3BYK,
AJICKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJNIM30PYKOCTh W JAJbHO30PKOCTh, CHEKTPHl  HCIYCKaHUS U
norJiommenusi, anbda, 6eTa- U ramMma-u3TydeHUs, HU30TOIbI, SACpHAS
DHEPIETHUKA,

pasziuyarh SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOIMHEHHOE
JBIKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUYKEHHUE, CBOOOHOE
MajgeHue  TEJ, PaBHOMEPHOE  JBWXKEHUE  TI0  OKPYXKHOCTH,



B3aUMOJEHMCTBUE TE€J, PpEaKTUBHOE JBHXKEHHME, KoJeOaTenbHOe
IBWKEHHE (3aTyXalollue W BBIHYXJCHHbBIE KOJI€OaHUs), PE30OHAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpPaXEHUE  3ByKa,  MNPAMOJHMHENHOE
pacnpoCTpaHEHHE, OTPAXEHHE W NPEIOMIICHHUE CBETa, IIOJHOE
BHYTPEHHEE OTpPaKEHHE CBETA, Pa3jIoKEHUE OEJOro CBeTa B CHEKTP U
CIIO)KEHHME CIEKTPaJbHBIX LIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAs
PaANMOAKTUBHOCTh, BOSHUKHOBEHHE JMHEHNYATOrO CIEKTPa M3ITyYEHHS)
[0 ONUCAaHUIO HUX XapAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHUE;

pacrno3HaBaTh IPOSBICHUE W3YYCHHBIX (PU3UUECKUX SBJICHUH B
OKpy>XarollleM Mupe (B TOM uucie (U3NYECKUE SIBJICHHS B MPUPOJIE:
NPWINBBlL W OTJUBBI, JBWKEHUE TuIaHeT COJIHEYHONM CHUCTEMBI,
PEaKTUBHOE JBWKEHUE JKHUBBIX OPraHW3MOB, BOCIPHUSATHE 3BYKOB
KUBOTHBIMM, 3E€MIICTPSICEHUE, CEHCMMYECKHE BOJHBI, IIyHAMH, 3XO,
[[BETa TE€JI, ONTHYECKUE SBJICHUS B MPUPOJE, OMOIOrHUECKOe IeHCTBIE
BUIUMOIO, YJIbTPauOJIETOBOTO M PEHTTEHOBCKOTO  HM3JIy4YECHMI,
€CTECTBEHHbI  paJMOAaKTHBHBIA  (OH,  KOCMHUYECKHE  JIy4H,
PaAMOAKTUBHOE H3IIyYEHUE MPUPOJHBIX MHUHEPAIOB, JIEUCTBUE
PAaAMOAKTUBHBIX M3JIyYEHHH Ha OpPraHu3M 4YeEJOBEKa), IPU HITOM
NepeBOAUTh  NPAKTUYECKYIO0  3aJady B  Y4eOHyIO,  BBLACIATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PUINYECKUX SBICHUN;
ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel M (PU3NYECKHUE SBIEHUA,
UCIIONB3Yysl (PU3NUYECKHE BEJIMYUHBI (CPEeIHsIs 1 MTHOBEHHAs CKOPOCTb
TEJa MPU HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHUE, IEPEMEILEHUE, TYTh,
yrjaoBasi CKOpPOCTb, CWJIa TPEHUs, CHJAa YNPYTOCTH, CUJA TSIKECTH,
YCKOpEHHE CBOOOIHOrO MAJEHUs, BEC TeJa, UMITYJIbC Tejd, MUMITYJIbC
CWJIbl, MEXaHH4YecKkasi paboTa M MOUIHOCTb, MOTEHIMAJIbHAs dHEPrus
Tena, MOAHIATOrO0 HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHUHAJIbHAS HEPTUs
C)KaTOW TMpPYKWHBI, KUHETUYECKAs] DSHEpIus, MOJHAs1 MeXaHU4ecKas
SHEprusi, Mepuoj W YacToTa KoJeOaHWH, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBE€Ta, IMOKA3aTellb IPEIOMIICHHUS
cpenbl), MpU OINKWCAHUMU MPABWIBHO TPAKTOBATH (PU3MUYECKHI CMBICI
UCIIOJIb3YEMBIX BEJIWYUH, OOO3HAYEHHS] W EAMHULBI (PUIUUECKUX
BEJIMYMH, HaXOAUTb (DOPMyJbI, CBSA3BIBAIOIIUE AAHHYIO (U3HUECKYIO
BEJMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TpaduKH H3YYEHHBIX
3aBUCUMOCTEHN (PU3MUYECKUX BEJIUYUH;

XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBIECHUS U TPOLECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHUS,



OPUHIMI CYNEPIO3UIMN CUJI, TMPUHIUI OTHOcHUTeNbHOCTH [ anuies,
3aK0Hbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKECHUS U
MIPEJIOMJIEHUSI CBETA, 3aKOHBl COXPAaHEHHUs 3apsAJ0BOTO M MAaCCOBOIO
guCeNl TMpU SACPHBIX pEaKIusx, NP JTOM J1aBaTh CIIOBECHYIO
GbopMyIMpOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBSACHATH (PU3NYECKHUE TPOIECCHl M CBOWMCTBA TEN, B TOM YHCJIC U B
KOHTEKCTE  CHTyalluid  MPaKTUKOOPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIIATh IPUYUHHO-CJICICTBCHHBIC CBS3H, CTPOUTHh OOBSICHCHHE U3 2—
3 JIOTMYECKUX IIIaroB C Omopo Ha 2—3 U3YYEHHBIX CBOMCTBA
bu3nuecKux SBICHUM, PU3NYECKUX 3aKOHOB MJTU 3aKOHOMEPHOCTEH;
pemarh pacu€THhIC 3a7aud (OMHUpAOIIMECs Ha CHCTeMy H3 23
YpaBHEHWH), UCIOJNB3ys] 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIIHC
¢u3nueckrue BEIMYMHBI: HAa OCHOBE aHallu3a YCIOBHS —3a/lauu
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISIBISATH HEJOCTAIONIME WM
U30BITOYHBIC JaHHBIC, BHIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC
JUTSL pEIIeHHs, MPOBOAUTH PACUEThl W OICHUBATH PEATMCTUIHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3MICCKON BEIIMINHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEUIUTh MPHU TMOMOIIH
(bu3HUECKX METOJIOB, UCIOJIb3YsI ONMKMCAHKUE MCCIIEIOBAHNUS, BBIICISAThH
MPOBEPSIEMOE TIPEIITOIOKEHUE, OICHUBATh TPABWIBHOCTD TIOPSIKA
MPOBEICHHS WCCIICNOBAHUS, JelaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIOACHUHN M OIBITOB;

IPOBOJUTH OIBITHl TIO0 HAOMIOACHUIO (PU3UYECKHX SBICHUN WU
(bu3HUecKX CBOMCTB Tel (M3ydeHHEe BTOPOTO 3aKoHa HeloTOHA, 3aKoHa
COXpaHEHUs dHEPTHH, 3aBUCHUMOCTh TIEpHoja KOJeOaHU MPYKUHHOTO
MasTHHKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, NPSIMOJUHEHHOE paclpoCTpaHEHUE
CBETa, pas3joKeHHe Oeroro cBeTa B CIEKTp, H3Y4YEHUE CBOMCTB
M300paKeHHsI B TUTOCKOM 3€pKajie M CBOMCTB M300paKeHUs MpeaMeTa B
cobuparoniei JuH3e, HabII0ACHUE CIUIONTHBIX U JTUHEHYAThIX CIIEKTPOB
U3TY4YeHHS): CaMOCTOATEIBHO COOMpaTh YCTAHOBKY U3 W30BITOYHOTO
Habopa 000pyIOBaHUS, OMHUCHIBATH XOJ OIBITA W €r0 Pe3yJbTaThl,
(bopMyIHpOBaTH BHIBOIBI;

NPOBOJUTh TPU HEOOXOJWMOCTH CEPUI0O TPSMBIX H3MEPCHHIA,
ompenenssi cpeaHee 3HAYeHHEe H3MepsieMol Benu4uHbl ((POKyCcHOE
paccTtosiHie coOuparolel JUH3bI), O0OCHOBBIBATH BBIOOP crocoba
U3MepeHust (M3MEPUTEITLHOTO TPUOopa);



IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUMN (3aBUCUMOCTh IyTH OT BPEMEHU
pU paBHOYCKOPEHHOM JBMKEHHH 0€3 HayalbHOW CKOPOCTH, IMEeproja
KOJIEOaHUI1 MaTeMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHHUs! CBETa OT yrJja MaJIeHus W yria NpejoMIIeHUus OT yria
najeHus): TUIAaHUPOBATh MCCIIEIOBAaHUE, CAaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (DUKCHUPOBATh pE3yJAbTaThl IMOJYUYEHHOH 3aBUCHMOCTH
(Gu3HYEeCKNX BEIMYWH B BHJIC TAOJUIl U TPAPUKOB, JACIATh BHIBOIBI 11O
pe3ynbTaTam HCCIIEIOBaHUS;

IIPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIMYUH (CpeHsis
CKOPOCTb M YCKOpPEHME Tela NpH PAaBHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOAHOTO MAJIEHUS, KECTKOCTh NPYKUHBI, KOADPUIIMEHT
TPEHUsl CKOJIbKEHUS, MEXaHWYeckasg padoTa M MOIIHOCTh, YAaCTOTA U
nepuoJ; KoJeOaHWl MaTEeMaTHYECKOTO W MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasi Cujla COOMpAIOIIe JIMH3BL, PATUOAKTUBHBIA (POH):
IUTAHUPOBATh U3MEPEHHUS, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBINIOJHATh ~ M3MEPEHMs, CleAysd MPEIJIOKEHHOW  HHCTPYKIIUH,
BBIYUCIISATh 3HAUYCHUE BEJIMYMHBI M AHAIU3UPOBATH TMOJYYCHHBIE
pEe3yAbTaThl C YUETOM 3aJJaHHOM MOTPEIIHOCTA U3MEPEHUI;

coOno/laTh TMpaBUjia TEXHUKKM O€30MacHOCTH Mpu  padbore ¢
71a00paTOPHBIM 000PYJOBAHUEM;

paznuyaTh OCHOBHBIE TPU3HAKK H3YUYEHHBIX (PU3NYECKUX MOJEIICH:
MarepuanbHas TOYKa, a0COJIFOTHO TBEPJIOE TEJO, TOUEUYHBIH UCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, MUJIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJEJIb aTOMHOTO SI7Ipa;

XapaKTepru30BaTh MPHUHIUIIBI JEUCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM Ha WX ONUCAHUS (B TOM YHCIE:
CIUIOMETpP, JATYUKHU TOJOXKEHUS, PACCTOSHUS U YCKOPEHHUs, paKeTa,
9XO0JIOT, OYKH, NEepUcKol, ¢GoToannapar, ONTUYECKUE CBETOBOBI,
CIIEKTPOCKOM, JO03UMETp, KaMmepa BuIIbCOHA), HMCMHOJIb3ysl 3HAHUS O
CBOMCTBaX (DU3WYECKUX SBJICHUM U HEOO0XOoauMble (U3UYECKUE

3aKOHOMEPHOCTH;
HCHOJIb30BaTh CXEMbl M  CXEMATUYHBIE PHUCYHKH HM3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, VU3MEPUTENBHBIX mpuoOpoB 151

TEXHOJIOTUYECKUX TMPOLIECCOB MPHU PELICHUU Y4eOHO-TIPAKTUYECKUX
3a/1a4y, ONTUYECKUE CXEMBbI NIl MOCTPOCHUS M300pakeHUil B MIOCKOM
3epKaJie u coOMparole JMH3E;



OPUBOJAUTH MpUMEpPHl  (HaXOAUTh UWHOOPMAIMI0O O MpuUMepax)
PAKTUYECKOTO MCMOJIB30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HH ISl 00ecTieueHnusi 0€30IacCHOCTH TPU OOpAIeHUH C MPUOOopaMu
Y TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbS U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOLIEH CPELE;
OCYUIIECTBJIATh MOUCK HHPOpManuud (U3UYECKOTO COACpKaHUS B
WNuTepHeTe, caMOCTOSTENBHO (OPMYIHPYST TOWCKOBBIA  3aImmpoc,
HaXOAUTh  MyTH  ONPEACJICHUS  JOCTOBEPHOCTH  MOJYYEHHOMH
nH(OpMAIMM HA OCHOBE HWMEIOIIMXCS 3HAHUW W JIOMOJHHUTEIHHBIX
MCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
MOMYJSIPHYIO  JINTEPATYPy (PU3UYECKOTO COJEpKaHUs, CIPABOYHBIE
Marepuasibl, pecypchl cetu  HMHTepHeT, BiageTh NpUEMaMH
KOHCIIEKTHPOBAHUA TEKCTa, MpeoOpa3oBaHuss MHGOPMAIMKU U3 OJHOU
3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIC U YCTHBIE COOOIIEHUSI Ha OCHOBE
MH(pOpMAaIIUU U3 HECKOJIbKUX MCTOYHUKOB (DU3UUECKOTO COJIECpIKaHMUS,
MyOJIMYHO MIPECTaBISATh pe3yabTaThl MPOCKTHOM W
UCCIIEN0BATENbCKOMN NESITEIbHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BaTh
M3YYCHHBIM TOHSATHUHBIA anmapar H3ydyaeMoro pasjeia (U3UKU U
CONPOBOXK/IaTh BBICTYIUICHUWE MPE3CHTAIMEN ¢ y4€TOM OCOOCHHOCTEM
ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie | IIpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchl
Pazneu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpPa
bu6mmoreka [IOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
FISHHCCIHE BETHHAMHBL https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
13 E i 2 1
CTECTBEHHOHAY4HbI METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBM>KeHWE 1 B3aUMOJICMCTBUE YaCTHI] 9 1 bubnuotexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETATHEIE COCTOARMA BEMECTa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
3.1 MexaHn4eCcKoe ABMKCHHE 3 bu6nmoreka [JOK



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

https://m.edsoo0.ru/7f416194

3.2 WHuepius, Macca, INIOTHOCTh 4 bubmorexa HOK
' I, ’ https://m.edso00.ru/7f416194
bubmuorexa [JOK
33 Cuma. Bugst cut 14 https://m.edsoo.ru/7f416194
Utoro no pazneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Jasnenue. llepenaya naBneHust TBEpAbIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
Hlapietine KuakocTh > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChepHOC AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a Ha 7 bubmuorexa [JOK
' HOrPYKEHHOE B HUX TEIIO https://m.edso00.ru/7f416194
Hroro no paszneny 21
Pa3pea S. PaGora m MOIIHOCTB. JHEpPrus
bu6mmoreka [JOK
>1 PaGora n MosocTs 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > https://m.edso0.ru/7f416194
bubmuorexa [JOK
. M 4
>3 exafureckat SHepr https://m.edso0.ru/7f416194
Hroro mo pazneny 12



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

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

12




8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne ni/m P Konrpoabnsie | IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. TenioBble siBeHUsE
. bubnuorexa [JOK
1.1 7
CTpoeue i cBoficTBa BellecTsa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tennoste mporecct 21 1 > https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Paznen 2. DiekTpuyeckne 1 MArHUTHbIE SABJICHUS
91 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnmnorexa [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 IT 2 2 7
OCTOSHIRIH SICKTPHHECKHI TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHBIC ABIICHIE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 IICKTPOMArHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pa3zneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 68 4 145
I[MPOT'PAMME '



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

9 KVIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne ni/m P Konrpoabnsie | IIpakTHyeckue (1ubp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. Mexanuveckne siBJIeHUA
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B i 20 1 3
SanmoAeHcTBIe T https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHDT COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3nen 2. Mexanuveckne KoJie0aHus U BOJHBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHHHCCIIE ROMChAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMITCCKAC BOTHEL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHbIEC BOJIHBI
DNeKTpOMarHuTHOE MoJje U bubnuorexa [IOK
3.1 6 2
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6



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

Pa3nea 4. CBeToBbI€E ABJICHUS

4.1 3aKoHBI pacIpoCTpaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpoctp https://m.eds00.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3BI 1 onTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
4.3 Paznosxenune 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bubmuorexa [JOK
51 Hcnyckanne v morionieHrue CBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoenHe aTomHOro A1pa 6 . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
: A 7 1
5.3 JIEpHBIC PEAKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHUE COAEPHKAHUS 9 9 bubnnoreka [JOK
' Kypca dusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
BIIEE KOJIMYECTBO YACOB I1
OBII OJI CTBO HACOB IO 102 97

I[MTPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®usuka — HaykKa O pUpoeE.
SABnenus npupoasl. Pusndeckue
SIBJICHUS

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnyeckne BeTUMIUHBI  UX
U3MepeHne

Ypok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IPU TOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMIepaTypbl”

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKH U3Y4arOT
npupoy. EcTecTBeHHOHay4HBIN
MeTo[ no3Hauusa. Onncanue
(U3NYECKUX SIBJICHUH C TOMOIIBIO
MOZEeIIen

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

VYpok-uccnenosanue "lIposepka



https://m.edsoo.ru/ff09f72a

TUIIOTE3BI: JAIBHOCTH MOJIETA
IapyKa, MymeHHOTo
TOPU30HTANILHO, TEM OOJIbIIIE, YeM
OoJipIIIe BBICOTA ITycKa"

Crtpoenue BemecTBa. ONbITHI,

bu6mmoreka [IOK

! AOKASLIBAIOLIHE MCKPETHO® https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBr>KeHME 4aCTHIT BEIICCTBA bubnmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HaOJIFOAEHUIO TEIJIOBOrO
pacIIUpeHUs Ta30BY
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anmocBsA3b MEX1y CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUM BOJIBI
MexaHn4eckoe ABHKEHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIOKCHUE
bu6mmorexa [IOK
13 Cropocte. Enumnitet ckopocti https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprus. 3akoH HHEPITUH. bubnuorexa [JOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

B3anmMozeicTBue Ten Kak IpuynuHa
U3MEHEHHUS CKOPOCTH JIBUKEHUS
Teln

https://m.edsoo.ru/ff0a0cl10

16

IImotHOCTE BemiectBa. Pacuer
Macchl ¥ 00bEMA Tejla IO €ro
IUIOTHOCTH

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

17

JlaGoparopHnas pabora
«OrnpeneneHue mIOTHOCTH
TBEPJIOTO TEJIa

18

Pemienue 3amad mo teme
"TlnotHOCTH BemecTna"

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

19

Cuna xak XxapakTepuCTHKa
B3auMoeicTBus Ten. Cuna
ynpyroctd. 3akoH ['yka

20

Jlaboparopnas padota «3yuenue
3aBHCUMOCTH PACTSIKEHHSI
(nehopmaniun) Ipy>kKUHBI OT
MPUIIOKEHHOM CHITBI»

21

SIBnenune Tarorenus. Cuia TSHKECTH

22

CBs13b MEX]y CHIION TSKECTH U
Mmaccoii Teia. Bec Ttena. Pemenue
3azad4 mo reme "Cuna tshkectu"”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al778

23

Cuna TsKeCcTH Ha ApYruxX
ma"erax. dusnueckue
XapaKTePUCTUKH TIaHET

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a1502

24

I/I3MepCHI/Ie CHIJI. I[I/IHaMOMCTp

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

https://m.edsoo.ru/ff0al8cc

25

Bec Tena. HeBecomocTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

26

CnosxeHue 1ByX cui,
HAMpaBJIECHHBIX MO OJTHON MPSMOM.
PaBHOelicTBYIOIIIASA CHIT

bubmuorexa [JOK
https://m.edsoo.ru/ff0ala70

27

Pemrenne 3ama4d mo reme
"PaBHonelicTByrOIas cui”

28

Tpenue ckoNbXKeHUs U TPEHHE
nokosi. TpeHue B mpupoae u
TEXHHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopnas pabota «3yuenue
3aBHCUMOCTH CUJIBI TPEHHS
CKOJIBKEHUS OT CHJIBI JaBJICHUS U
XapakTepa CONPUKACAIOIIIXCS
ITOBEPXHOCTEW»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneneHne
PaBHOJICHCTBYIONIEH CHUIIBI

31

Pemenne 3amad mo Temam: «Bec
Tenay, «'paduueckoe
n3o0paxeHue cuim, «CHib,
«PaBHOZIEWCTBYIOIIAS CUID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonrtponbHas pabora no remam:
«MexaHu4eckoe JBHKEHUEY,
«Macca, mIIoTHOCThY, «Bec Tenay,
«['papuueckoe uzoOpakeHue cun,
«Cuinpi»



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

Hasnenne. CriocoObl yMEHbIICHHUS

bubmuoreka [JOK

33
Y YBEJIMYCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCMOCTh
34 aBJIEHUS Tra3a OT 00bEMa buGnnorexa LIOK
A ’ https://m.edso0.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaya naBieHus TBEPABIMU
35 Teﬂr;l\fl/l xclil KOCTSAMH U faﬂsaMH bubnmorexa LOK
» UL ’ https://m.edsoo.ru/ff0a25b0
3axoH [Tackansg
JlaBaeHue B )KUAKOCTH U rase,
36 BBI3BAHHOE JE€HCTBUEM CHIIBI Bubmorexa ITOK
A https://m.edsoo.ru/ff0a2718
TKECTHU
Pemrenue 3agad mo reMme
37 «/laBrieHue B )KUJKOCTHU U Ta3e bubmmorexa [JOK
8 ’ https://m.edsoo.ru/ff0a2826
3akou [Tackamsy
bu6mmoreka [IOK
38
Coobmarommecs cocy el https://m.edsoo.ru/ff0a2970
39 T'unpasnuueckuii npecc Bubmorexa ITOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
JKUJIKOCTHBIA HACOC
Atmocdepa 3emiu. [Ipuannbl
CYILIECTBOBAHUS BO3 HOU
41 036&:10!11(1/1 3emin 3::3ylfclHMOCTL bubmmorexa LOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBICHUS OT
BBICOTHI HaJT YPOBHEM MODSI
42 Bec Bo3ayxa. ATmocdepHoe bubmmorexa [JOK

https://m.edsoo.ru/ff0a2b5a



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

JaBJICHHUC

N3mepenue atMochepHOTro

bubmuorexa [JOK

43
nasienus. Onelit Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI HaJl YPOBHEM bubmmorexa [JOK
A 5P https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoun. AtmochepHoe bubnuotexa [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3ana4 no teme
"AtmochepHoe naBieHue"
JleiicTBHE KUAKOCTHU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa LHOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopatopHnas pabora
48 «OmnpeneneHne BEITAIKUBAIOIICH bu6mmoreka [JOK
CHUJIbI, IEVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH)
Jlaboparopnast paboTta 1mo Teme
«HccnenoBanue 3aBUCHMOCTH Beca
49 TeJa B BOJE OT 00bEMa bubmorexa HOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCcTH
Tenay
bubmuorexa [JOK
50 IT
HlaBarHe Tel https://m.edsoo.ru/ff0a3a96
51 JlabopaTopHas pabota

"KonctpyupoBanue apeomeTpa Win



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

KOHCTPYMPOBAHUE JIOJIKU U
Onpe/eIIeHuE €€
rpy30n0abEMHOCTH"

52

Pemienue 3agay mo reMaM:
«IliraBanue cynoB.
BosnyxomnaBanue», «/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»

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

53

Mexannueckast pabora

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

54

MommnocTs. EquHune MOITHOCTH

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

55

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabséMe 1o jectHuue"

56

[Ipoctele MexaHu3MBI. Peryar.
PaBHOBecue cun Ha peiyare

57

KonTponbhas pabota no teme
«/laBieHue TBEpABIX TET,
KHUJIKOCTEH U ra3oBy /
Bcepoccuiickas mpoBepodHas
pabora

58

PezepaHblii ypok. Pabora ¢
TeKcTaMu 1o TeMe «JlaBneHue
TBEPABIX TEJ, KUAKOCTEN U Ta30B»
/ Beepoccuiickas mpoBepovHas
paborta

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

59

Pbruaru B TexHuke, ObITY U

0.5

bu6mmoreka [IOK



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

npupoje. Jlaboparopuas pabota
«HccnenoBanue ycioBHit
paBHOBECHSI phluara»

https://m.edsoo.ru/ff0a478e

60

Pemrenue 3agad mo teMe «Y CJI0BUSA
paBHOBECHsI pbIYara

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

61

Koaddurment nonesnoro
NEHCTBHUS MEXaHU3MA.
JlaboparopHnast pabora «M3mepeHue
KIIJI HakTOHHOM IIOCKOCTHY

0.5

62

Pemenue 3agau mo teme "Padora,
mMormtHocth, KIT/1"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas SHEpIusl.
Kunernueckas u noTeHuaibHas
SHEPIUs

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

64

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 110 TEME
"DKcneprMeHTalIbHOE
ONPEACIICHUE U3MEHECHUS
KMHETHUYECKON M MMOTeHIIMAILHOU
SHEPTUHM MPHU CKATHIBAHUM TEJIA IO
HaAKJIOHHOH INTOCKOCTH"

66

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHS»

67

PesepBHrIit ypok. Pabora ¢
TEKCTaMU 10 TeMe "MexaHudeckoe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad4ee6



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

nBmkenune"

PesepsHsiii ypok. Pabora ¢

68 TeKcTaMH 110 TeMe "Pabora. 1
MoutHocTts. DHeprus"
OBLIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie | IlpakTuyeckue
n/n Bcero u3yuyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
OcCHOBHBIE TIOJIOKECHUS
1 MOJIEKYJIIPHO-KNHETUYECKON 1 bubnnorexa [HOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
5 Macca u pa3mep aTOMOB U 1
MOJIEKYJI
Monaenu TBEPAOTO, KUAKOTO U
3 ra3o00pa3HOro COCTOSTHUM 1 bubmmorexa [OK
p https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOro
4 COCTOSIHMI1 BEIIlecTBa HAa OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU
5 Kpucranmmaeckue u amopdabie 1 bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KanUJUISIPHOCT. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe pacuiupeHue u cxaThue 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TeMIIEpaTypbl

8 CO CKOPOCTBIO TEIIOBOTO
JIBMDKCHUS YaCTHIT

9 Buyrtpennsis sueprusi. CriocoObt bubnmoreka [JOK
W3MEHEHUS BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60

10 Bunel Teronepeqauun Bubmaorexa ITOK

P https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"[IpakTHyecKoe UCIIOIb30BaHUE
11 TEIUIOBLIX CBOMCTB BEIIECTB U bubnmorexa LOK
https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEISIX
aHeprocoepekeHus "

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEMIOEMKOCTh https://m.edso00.ru/ff0a6976
VYpaBHeHHE TEMI0BOTO OanaHca.

13 TennooOMeH U TeTrIoBOe bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopatopHnas pabora

14 "UccmenoBaHue SBICHUS bu6mmoreka [JOK
TEITI000MEHA MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y TOpsiueit BOAbI"

PacueT koandecTBa TEIIOTHI,

15 HEO0OXOMMOTO JIJIsI HarpeBaHUs
TeJa ¥ BBIIEISIEMOTO UM TPH
OXJIAXKICHUH

16 JlaGopatopHnas pabora bubnnorexka [JOK

"OnpeneneHue yaeabHOU

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

TEIUIOEMKOCTH BeliecTna"

DHeprus ToIMBa. Y 1enbHas

bubmuorexa [JOK

17
TEILIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBepIeBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y AelIbHAs bubmmorexa [JOK

P de https://m.eds00.ru/ff0a71d2
TEeII0Ta TUIaBJICHUS
JlaGoparopHnas pabora
19 "OnpeneseHue yaelIbHON TEMI0ThI bubmorexa LHOK
b y,{l https://m.edsoo.ru/ff0a72fe
TUTaBJICHUS JIb/1A

20 [TapooGpa3oBaHue U KOHICHCAITHS. bubnnoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
napooOpa3oBaHUs U KOHJCHCAIIUH.

21 3aBUCHUMOCTh TEMIIEpPATyPhI bubmmorexa [TOK

patyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(EepHOTO
JaBJICHUS
Brnaxnocts Bo3ayXa.

29 JlaboparopHnast pabota bubnuorexa [JOK
"OnpeneneHne OTHOCUTENbHOU https://m.edsoo.ru/ff0a7628
BJIKHOCTH BO3yxa"

93 Pemenue 3anay Ha onpeneneHme
BIIQXKHOCTH BO3/1yXa
[TpuHIHIB pabOTHI TETIIOBBIX

24 nsurateneif. [lapoBas TypOuHa.

JIBurarensb BHYTPEHHETO CTOPaHHUs
25 KII/I TerymoBoro nBuraTes. bubmuorexa [JOK



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

Tennosbie JABUTaTCJIN U 3allliTa
OKpY>Karolle cpeibl

https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMSI U ITPEBPALLICHUS
SHEPTUH B TEIUIOBBIX MPOLIECCaX

27

[ToaroToBka Kk KOHTPOJILHOM
pabore o Teme "TermoBbie
sBIeHUS. VI3MEHEeHHe arperaTHpIx
COCTOSHUH BerecTBa'"

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

28

KontponbHas paboTa o teme
"TerioBele sABiIcHUA. I3MeHeHHE
arperaTHbBIX COCTOSIHMH BeriecTa"

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

29

Onektpuzanus Ten. [[Ba pona
INMEKTPUUICCKUX 3aPSIOB

30

Ypoxk-uccienoBanue
"DnexTpu3anus Teq UHAYKIIUEH 1
IIPU COIPUKOCHOBEHUU"

31

B3anmMopeicTBre 3apsyKeHHBIX TEIl.
3akon Kymnona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

DneKTpruYecKoe moJie.
HanpsiskeHHOCTB DJIEeKTPUYECKOro
nosist. [IpuHnun cynepnosunuu
NMEKTPUYECKUX TTOJIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenu QJICKTPUYCCKUX 3apA10B.

OnemeHTapHbli 3apsa. CTpoeHue
aToMa

34

HpOBOI[HI/IKI/I " IUSJICKTPHUKHU.

bu6mmoreka [JOK



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

3aKOH COXpaHEHUS
NIEKTPUYECKOr0 3apsaa

https://m.edsoo.ru/ff0a8ef6

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuoreka [JOK

35
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0

36 cyiiecTBoBaHus. MICTOUHUKI bubmmorexa [JOK

v ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JIefcTBUS SIEKTPUIECKOTO TOKA bubmmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO ITOJISI Ha 1
MPOBOJHUKHU U JUAJIEKTPUKH"

39 DNEeKTPUYECKUM TOK B MEeTaJlJIaxX, bubnuotexa [JOK
JKHUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lemnb U eé
COCTaBHBIE YaCTH
Cuna toka. JlaGopaTopHas pabora

41 "U3mepenue u erl)“ Jmp 0Ball;)ne 0.5 bubmmorexa [OK

P | perymmp ' https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEKTPUUECKOE HATIPSKEHHE.

42 Bonbr™merp. JlabGopaTopnas pabora 05 bubnuoreka [IOK
"U3mepeHue u peryinpoBaHue ' https://m.edsoo.ru/ff0a%e14
HarpsoKeHus"

ConpoTtuBieHrEe MPOBOJHUKA.
P PoBoA bubnmoreka [JOK

43 VY aensHOe CONPOTUBIICHHE

BEIECTBA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

Jlaboparopnas pabota
"3aBUCUMOCTD IEKTPUYECKOTO

44 COTPOTHUBIICHUS ITPOBOITHUKA OT bubmmorexa [JOK
https://m.edsoo.ru/ff0aa738

€ro JJIMHBI, TUIOIIAU MOMIEPEYHOr0
ceyeHus u marepuaia”
3aBUCUMOCTB CHJIBI TOKA OT

45 HanpspbkeHus. 3akoH Oma st bubmorexa [IOK

https://m.edsoo.ru/ff0aad4a

y4JacTKa Leru
JlaGoparopHnas pabora
"HccnenoBaHue 3aBUCUMOCTH

46 CHUJIbI TOKA, UAYILIETO YEPE3 bubnnoreka [JOK
pE3UCTOP, OT CONPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HANPSIKCHHS Ha
pe3ucrope"
[TocnegoBarenpHOE U

47 napajieIbHOE COCTMHEHUS
MIPOBOHUKOB
JlaGopatopnas pabora "IIpoBepka

48 IIpaBWJIa CJI0KEHUSI HAITPSDKEHUN bubnuoreka [IOK
IIPYU MOCIEA0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHMH JIBYX PE3UCTOPOB"
JlabopaTtopHas padota "IIpoBepka

49 MpaBWJIa i CUJIBI TOKA MPU bubnuoreka [IOK
MapajieIbHOM COETMHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon”

50 Pemenue 3aga4 Ha npyuMEHEHNE bubnuotexa [JOK

3akoHa OMa JJ1s pa3InyHOTO

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

COCAUHCHU IMTPOBOAHUKOB

PaGora 1 MoLIHOCTE

bubmuorexa [JOK

>1 Zﬁgﬁ?ﬁ‘;ﬁ? Toka. Jakor https://m.eds00.ru/ff0ab124
JlaGopaTopHas paboTta

2| "Oupexercine paors Mmoo uitaae0
MOIIHOCTH 3JIEKTPUYECKOTO TOKa"
DneKTpuuecKue Uenu 1

53 MOTPEOUTEIN DIICKTPUICCKOM bubnunoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE

54 [TocTosiHHBIC MAarHUTBI, X
B3aUMO/ICIICTBHUE

55 Ypok-uccnenosanue "M3yuenue bubnmnoreka [JOK
TOJIEH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruautHOoe nojie. MaraHuTHoe

56 moJie 3eMJTH ¥ €T0 3HAUCHHUE JIJIS bubmmorexa [JOK
KUSHI Ha Senire https://m.edsoo.ru/ff0acOba
IToaroroBka Kk KOHTPOJIBHOMN
pabote no Teme "DaeKTpUUecKue

57 3apsibl. 3apsKEHHBIE TeJla U UX Etptlfsj?;;?:;zgg/}:mab 42c
B3aumoencTBus. [locTostHHBIN
AIEKTPUUYECKUN TOK"
KonTponbHas pabota mo Teme

58 "DnexTpudecKue 3apspl. bubmmorexa LIOK

3apspKeHHBIC Tela U UX

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

B3aumoeurcTBus. [locTostHHBIN
AJIEKTPHYECKU TOK" /
Bcepoccuiickas npoBepoyHas
paborta

59

PesepBHbIit ypok. Pabora ¢
TekcTamu 1o Teme "llocTosHHbIN
ANEKTPUICCKUI TOK" /
Bcepocculickas npoepodHas
pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTena. MarHuTHoe nosie
AJIEKTPUYECKOI0 TOKa MaraHuTHoe
I1OJIC KaTyHIIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpuMeHeHue >EKTPOMarHiuTOB B
TexHuke. JJaboparopnas padota
"N3yueHnue neicTBUsI MAarHUTHOTO
T0JIs1 Ha MPOBOJAHUK C TOKOM"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTpOABUTATENb TOCTOSHHOTO
Toka. Micnonp3oBaHue
JIEKTpOBUraTeneil B TEeXHHYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHue U U3yyeHue
paboTHI AJIEKTpOABUTATENS "

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnprTer @apanest. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenuna

64

Onektporereparop. Crocoos



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

MOJTyYCHHUS DIIEKTPHUECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUH

65

[ToaroToBka K KOHTPOJIBLHOM
pabore 1o Teme "DIeKTPUIECKUE 1
MarHuTHbIE sIBJIEHUsA"

66

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

67

PesepBHblit ypok. Pabora ¢
TekcTamu 110 TeMe "TerutoBbie
saBieHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0accse

68

PesepBHblit ypok. Pabora ¢
TEeKCTaMU 110 TeMe "MarauTHbIe
SABJICHUS"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

14.5



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

9 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  oOpasoBaTejibHbIE
padoThI padoTshI
pecypcsl

1 MexaHn4eckoe JTBUKEHUE. 1
MarepuanbHas TOUYKa
Cucrema orcyera.

2 OTHOCUTEIHHOCTh MEXAaHUUECKOTO 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0ad474

JIBIDKCHUS

3 PaBHOMepHOE npsAMoOnMHEHHOE 1 Bbu6moteka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOTUHENHOE

4 nBuxeHue. CpeHsst U MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubmmnoreka HOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "OmnpeneneHne yCKOpEHUs Teja Ipu 1 1 bubmmoreka [JOK
PaBHOYCKOPEHHOM JBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth”

8 Co0OoxHoe maaenue tea. OnbIThl 1



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

Tanmunes

PaBHOMEpHOE ABMXKEHUE IO
OoKpy>HocTH. Ilepron u yacrora

bubnunorexa LIOK

9
obparenus. JInHeitHas U yrioBas https://m.edsoo.ru/ff0ael176
CKOPOCTH
10 LleHTpOoCTpEeMHUTEEHOE YCKOPEHHE
1 IlepBeiit 3akoH HetoToHa. Bextop bubmmoreka [JOK
CHUIBI https://m.edsoo.ru/ff0ae612
12 BTtopoii 3akon HproToHa. bubmmoreka [JOK
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akon HeroToHa. bubmmorexa [JOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha npUMEHEHNE bu6nmorexa LIOK
3akoHOB HeroToHa https://m.edsoo.ru/ffOaeb6c
bubnmnorexa LIOK
15 Cuna ynpyroctu. 3axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau nmo teme «Crita
YIPYTOCTH
JIab 0
,  acopumopmaapabora Bumorera 110K
(IHPEACIICHHE JKECTROC https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bubnunorexa LIOK
18 Cuna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3aga4d mo teme «Criia but6mmorekxa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas paboTa bubmmoreka [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"Onpenenenne kodpduimeHTa
TPEHUs CKOJIbXKEHUs"

https://m.edsoo.ru/ff0af8be

21

Pemenue 3agau o teme "3akoHbI
Hprorona. Cuna ynpyroctu. Cuia
TpeHus"

bubnunoreka LIOK
https://m.edsoo.ru/ff0afb8e

22

Cuita TSHKeCTH | 3aKOH BCEMHPHOI'O
TATOTCHUA. yCKOpeHI/Ie CBO6OI[H01"O
naacHus

bubnunoreka LIOK
https://m.edsoo.ru/ff0af044

23

Ypok-kondepenus "JIBuxenue
TEJ BOKPYT TPAaBUTAI[HOHHOTO
uenTpa (CosHe4Hast cucrema).
lamaktuku"

24

Pemenne 3amau nmo teme "Cuita
TSOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

bubnmorexa LIOK
https://m.edsoo.ru/ff0af5f8

25

[IepBas kocMu4eckast CKOpOCTb.
HesecomocTs 1 neperpysku

bu6mmoteka IIOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MaTepuaIbHOW TOUYKH.
AOGcComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKPEIUIEHHON OCBIO BpAlllCHUS.
MowmenT cunsl. LlenTp Tsxectn

bubmmoreka IIOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBECHE MaTepUAIBHON TOUKH.
AOGCom0THO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TEA C
3aKpEIIEHHON OChIO BpAlllCHHUS.
MowmeHnT cuisl. LeHTp TsKECTH



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Pemenne 3aga4d mo reme "MoMeHT

bubnunorexa LIOK

28
cuibl. Llentp Tsoxectu" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJILHOU paboTe

29 1o teme "MexaHndeckoe buomiorexa LIOK

. " https://m.edso0.ru/ff0b0408
nBrxkeHue. BzaumoneiictBue ten
KonTponbhas pabota no teme
30 "MexaHu4YecKoe IBUKEHUE bubmorexa LIOK
. 8 | ’ https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue ten
Nmnynsce tena. Umiynsc cumsl.

31 3aKOH COXpaHEHUsl UMITYJIbCa. bubnnorexa [JOK
VYipyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICUCTBUE
Pemenue 3anay no teme "3akoH bubnuoreka [IOK

32 "

COXpPAaHEHHUS UMITYJIbCa https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

bubmmoteka IIOK
34 M 0
CXAMITHECKAT paboTa H MOTIHOCTD https://m.edsoo.ru/ffOb0a84

35 PaGora cuibl TsKECTH, CHITBI bubnmnorexa [JOK
YIPYTOCTH U CHIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa
«Omnpenenenue paboThl CUITBI

36 TPEHUS TIPU PAaBHOMEPHOM
JIBUKEHHUH TeJa 110 TOPU30HTATbHON
MOBEPXHOCTH»

37 CBs13b SHEpruu U paboThl.



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

[ToreHunanbHas s3HEeprus

Kunernueckas sneprus. Teopema o

bubnunorexa LIOK

38
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaGopaTtopnast pabora «3yuenue bubmmoreka [JOK
3aKOHA COXPAHECHUS SYHEPTUU» https://m.edsoo.ru/ffOb12fe
41 KoiebarenbHoe IBUKEHHUE H €TO bubnunoreka LIOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromiue KoiebaHusl.
42 BBII}-I,X K I;[{HBIC KoJIeOaHus bubmmorexa [JOK
YR ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKUil U NPy KUHHBIN
MasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTb
44 nepuo/ia KojebaHui OT KECTKOCTH bubmmorexa [IOK
PHOA https://m.edsoo.ru/ffOb197a
MPYKUHBI U MacChl TPY3a»
45 [IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUsIX
JlaGopaTtopHnas pabota
46 «OmnpeneneHne 4acToThI U IeprUoa bubnuotexa [JOK
KoJie0aHUM MPY>KUHHOTO https://m.edsoo.ru/ffOblaec
MasiTHUKa»
JlaGopaTtopHas pabota «IIpoBepka
PaTeOpHasp POREP but6mmorekxa [IOK
47 HE3aBUCUMOCTH MEPUOJa

KoJIeOaHUH TPpy3a, MOABEIIEHHOTO K

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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HUTH, OT MACCHI IPy3a»

48

Mexaunueckue BoiHbl. CBOKMCTBA
MexaHu4decKux BoJH. [IpononbHbie
Y TIOTIEPEYHBIE BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHus
"MexaHn4ecKure BOJIHbI B TBEPIOM
teie. CelicMuyecKkue BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa

51

Ypok-uccnenosanue "HabmroaeHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTH"

52

I'pOMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepenuus "YapTpa3ByK u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue Kose0aHus u
BOJIHBI '

bubnmorexa LIOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHUS.
Mexanuueckue Konebanus u
BOJIHBI"

56

SJICKTpOMaFHI/ITHOC ITOJIC.
SJ'ICKTpOMaF HUTHBIC BOJIHBI

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb2abe



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

57

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

Ypok-konpepenmus "llkana
SJICKTPOMArHUTHBIX BOJIH.

58 Hcnonp3oBanue buGnuorexa [IOK
https://m.edsoo.ru/ffOb2fe6
3JICKTPOMArHUTHBIX BOJIH JJIS
COTOBOM CcBs3U"
Vpok-uccnenosanue "MU3yuenne
P . i bubnuoreka [{OK
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOHIILHOTO TeedoHa
Pemenue 3a1au Ha onpenencHue
60 4aCTOTHI U JUIMHBI
AIEKTPOMATHUTHON BOJIHBI
DIIeKTpOMAarduTHas IPUPOa CBETA.
61 Cko OI::TL cBeTa Boml;)ogme bubnnorexa [TOK
up ' https://m.edsoo.ru/ffob31d0
CBOICTBA CBETa
Hcrounuku ceera. [Ipsmonuneninoe
62 aCIIPOCTPAHEHNE CBETA. 3aTMEHUS bubmorexa HOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETa. 3epKaia.
63 Pemenue 3amau Ha MpUMeHEHNE bubnmorexa [IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomnenne ceeta. 3akoH bu6muoreka [JOK
[IPEIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpPEHHEE OTPAKEHNE
yIP P bubmuoreka [{OK
65 cBeTa. Mcnonb3oBaHue MOIHOTO

BHYTPEHHETO OTPAKEHUS B

https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
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https://m.edsoo.ru/ff0b38c4
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OIITUYCCKUX CBECTOBOJax

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH YTJia

66 MIPEJIOMJICHUST CBETOBOTO JIy4a OT
yIJla MajicHusl Ha rpaHulle "BO3ayX-
crekino""
Ypok-koHpepeHIus
"Hcnonb30BaHuE MTOJTHOTO
67 BHYTPEHHETO OTPaKEeHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3p"
bubnunoreka LIOK
68 Jlua3el. OnTUdeckas CUiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
69 [Toctpoenue nzo0pakeHuii B bubmuoreka [IOK
JIUH3axX https://m.edsoo.ru/ffOb444a
JlaGoparopHas paboTa
70 "Onpenenenue GOKyCHOTO bubmuoreka [IOK
pacCTOSIHUSA U ONITHYECKOM CHJITbI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypoxk-koHpepennus "Ontuyueckue bubnnorexa [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
7 I'ma3 xak onTuyeckas CUCTEMA. bubnmnorexa LIOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3penne”
74 Paznmoxenune Gemoro cBeta B but6mmorekxa [IOK



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

cnektp. OnbiTel HptoTOHA.
CroxeHue CeKTpalbHbIX I[BETOB.
Hucnepcus cBera

https://m.edsoo.ru/ff0c0f4c

JlaGopaTtopHas pabota "OMbITHI 11O
pa3JIoKeHUIo OeIoro CBeTa B

bu6nmoreka [IOK

& CHEIKTP H BOCHPIITIO LpeTa https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPU UX HAOIIOIEHUN
Yyepe3 IBETOBbIC (GMIBTPHI"
VYpok-npaktukyM "BonHoBbIE
76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTepepeHms u auppaxuus”
77 OmnwiTel Pesepdopaa v uranerapHas bubnnorexa [JOK
MOJIeIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma
bopa
Hcnyckanue v noriomeHne cBera
79 aromoM. KBantsl. JInuHeiuarsie bubmorexa LHOK
https://m.edsoo.ru/ff0c144c
CIEKTPHI
80 Ypok-npaktukym "Habmronenue bubmuoreka [IOK
CIIEKTPOB HCITyCKaHUsA" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUOBI buGnnorexa [JOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenune aToOMHOTO sipa. bubnmnoreka [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
83 PanuoaxkTuBHBIE TPEBpAIICHHUS. bubmuoreka [IOK

N30TOomEs!

https://m.edsoo.ru/ff0clal4d
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Pemenue 3amau 1o teme:

bubnunorexa LIOK

84
"PanuoakTuBHBIC peBpamieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
Ypok-koH(pepeH s
86 "f?azmoaKngrl){me U3JIYYEHUS B buGnuorexa [IOK
yACHL B https://m.eds00.ru/ff0c2126
pUpoJIe, MEIULIMHE, TEXHUKE
SnepHbie peakuu. 3aKOHbBI
87 CcOX paHeHIEﬂ 3apsI0BOroO U buGnuorexa [IOK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET
88 DHeprus CBSI3U aTOMHBIX SEP. bubnnorexa [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no teme "SnepHeie
peakun"
Peakuuu cunTesa u neneHus saep.
90 Wcrounnku sneprun CostHIa U ’ bubmmorexa [JOK
B p 1 https://m.edsoo.ru/ffOc1e88
3BE3NT
Vpoxk-koHpepennus "AnepHas
91 sHepreTuka. JlercTBus
pPaauOaKTUBHBIX U3Ty4YEeHUN Ha
JKUBbIE OpraHU3MbI"
[ToaroToBka K KOHTPOIBHOM paboTe
1o TeMe "DJIEKTPOMarHUTHOE TOJIE. bu6muoreka [JOK
92
DJIEKTPOMArHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsle siBnenus"
93 KonTpomnpHas pabota mo Teme

"DeKTpOMarHuTHOE MOJIE.



https://m.edsoo.ru/ff0c1b4a
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[ToBTopenue, 0600menue. Padora ¢

102 TexcTamu 110 Teme "KBanroBasg u 1
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HPOBEPSAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbBHOM INPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KJIIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOTO 0011IeT0
o0pa3oBaHus
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HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pa3indaTtb ABJICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SBJICHHUC

1.3

pacrio3HaBaTh MPOSIBIICEHHE H3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXKalolleM MHpe, B TOM 4YHCIEe (QHU3UYECKUE SIBICHUS B
Opupojie, IpU OSTOM MEPEeBOAUTh NPAKTUYECKYIO 337ady B
yueOHYyI0, BBIENATh CYIIECTBEHHbIE CBOMCTBAa (TIpU3HAKK)

bu3NYECKUX SIBICHUN

14

ONMCHIBaTh HM3YUYEHHBbIE CBONCTBA Te€l M (PU3NYECKUE SIBICHUS,
UCTONB3Yys (U3NYECKHE BEIMYUHBI, NMPH OMUCAHUU MPABUIIBHO
TpakToBaTh (DU3UYECKUN CMBICI MCIONb3YEMbIX BEJIMYUH, HX
00O3HaueHUss M €IUHMIBI (U3NYECKUX BEJIMYMH, HAXOIUTh
(GopMyIibl, CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEIMYHHY C
JPYTUMH  BEJIMYMHAMM,  CTPOUTh  TpapUKHd  HM3YYEHHBIX

3aBHCUMOCTEN (PU3NUECKUX BETUYNH

1.5

XapaKTCpPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘-ICCKI/IG SABJICHHUA H
MponecChbl, HCIOJb3yd HW3YYCHHBIC 3aKOHBI, IPH I3TOM JaBaTb
CJIOBCCHYIO q)OpMy.TII/IpOBKy 3aKOHa n 3allMChIBATh €ro

MAaTEMATUUYCCKOC BBIPAKCHUC

1.6

00BACHATH (PU3NUYECKUE SBJICHMUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CUTyalUdl IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISABIATH NPUYWHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH

oObsicHeHne M3 1 — 2 Jormyeckux maroB ¢ omopoi Ha 1 — 2




U3YyYEHHBIX CBOWCTBA (DM3MUYECKHUX SIBICHUH, (PU3UUYECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTH

1.7

pemath pacu€THble 3a1aud B 1 — 2 neicTBUsl, UCIIOJIb3Ys 3aKOHbBI U
dbopMyIibl, cBs3bIBatOIMEe (U3NYECKUE BEIMYMHBI: Ha OCHOBE
aHajau3a yCJIIOBMsS 3aJa4yd  3allUCBIBaTh  KPAaTKOE  YCJIOBHE,
MOJICTaBJIATh (U3NYECKUE BEIMUYMHBI B (OPMYJIBI M MPOBOJIUTH
pacu€Tbl, HAXOAUThH CIPABOYHBIC JaHHbIC, HEOOXOAUMBIC JIJIsi
pemieHuss  3aJad, OLEHUBATH PEAJTUCTUYHOCTh  MOJYYEHHOMU

(U3UYECKOIN BETMYUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh HPU MOMOIIN
(GU3MYeCKUX METOJIOB, B OINMCAHUU HCCIIEIOBAHUS BbLIEIATD
IIpOBEpsieMOE  MpeAnojoXkeHue  (Tumoresy), pasiuuyaTb U
MHTEPIPETHPOBATh MOJIyUYEHHBIH pe3yibTaT, HaXOJIUTh OLIMOKHU B

X0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

MPOBOANTH OMBITHI MO HAOIIOACHHUIO (PU3NYECKUX SIBICHUN WIH
$U3HMYEeCKUX  CBOMCTB Teln: (OPMYIHPOBATH IPOBEPSIEMBIC
MPENIOJIOKEeHNUs, COoOMpaTh YCTAaHOBKY U3 MPEIOKEHHOTO
000pyIOBaHus, 3aMKMCBHIBATh XOJ ONbITa W  (OPMYIUPOBATH

BBIBObI

1.10

BBITIOJHATH MPSIMbIE U3MEPEHHUS C UCIIOJIb30BAHUEM aHAJOTOBBIX U
UG POBBIX MPUOOPOB, 3AMKUCHIBATh MOKA3aHUs MPUOOPOB C YUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

IIPOBOAMTH HCCIIEJOBAaHME 3aBHCHUMOCTH OJHON (pusmueckoi
BEIIMYUHBI OT JPYrOW C MCIOJIB30BAHUEM MPAMBIX H3MEPEHUH,
y4acTBOBAaTh B IUIAHMPOBAHUM y4e€OHOIO MCCIEIOBAHUs, COOMpPATh
YCTAHOBKY M BBINOJIHATE W3MEPEHUSA, CIEAYs IPEII0KEHHOMY
IUIaHy, (QUKCUPOBATH pPE3yJabTaThl MOJYUYEHHOM 3aBUCHMOCTHU
($U3MUeCKUX BETUYMH B BUJIE NMPEATOKEHHBIX TaOIMIl U TpadHKOB,

JACJIaTh BBIBOAKGI 110 PE3YyJIbTaTaM MCCICAOBAHUA

1.12

IPOBOJIUTh KOCBEHHBIE M3MEPEHHUsI (PU3MUYECKUX BEIMYUH, CIEHYs
MPEMIOKEHHOM HMHCTPYKLUMU: TIPU  BBITOJIHEHUM H3MEPEHUI
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE

UCKOMOM BEJTMYUHBI




1.13

coOMoIaTh TMpaBWiIa TEXHUKHA OE30MacHOCTH TMpH padboTe ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

yKa3blBaTh MNPUHIUIBI JCHCTBUS TPUOOPOB M TEXHHUUYECKUX
YCTPOMCTB, XapaKTEpHU30BaTh NPHUHLMIBI ACHCTBUS H3YYEHHBIX
puOOPOB M TEXHUYECKUX YCTPOMCTB C IOMOLIBIO UX OMMCAHMS,
UCIONB3YSl 3HAHMS O CBOMCTBaX (PU3MYECKUX SBICHUH U

H€06XOI[I/IMBI€ (bI/I3I/I‘IeCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

IPUBOAUTH TPHUMEPHl (HAXOAUTHh HHPOPMALMIO O TpUMepax)
IPAaKTUYECKOI0  HCHOJb30BaHMUSA  (PU3MUECKUX  3HAHUH B
MOBCEHEBHON KHM3HH I oOecrieueHust O€30MacHOCTH TIpU
oOpamieHun ¢ npubopaMH M TEXHUYECKMMHU YCTpOWCTBaMH,
COXpaHEHMsI 3[0pOBbS U COONIOAEHHUS HOPM SKOJIOIMYECKOI0

MOBEJICHUS B OKpYXaloIlel cpene

1.16

OCYILECTBIISITH OTOOP MCTOUYHUKOB MH(popMamu B ceTd HTepHeT
B COOTBETCTBUHU C 3aJaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAaHUHM U IIyTEM CPABHEHUS Pa3jIU4HbIX NCTOYHUKOB
BBLJIEJIATh MH(OPMALIUIO, KOTOpast ABJISETCA NPOTUBOPEUMBON HIIU

MOXET OBITh HEJJOCTOBEPHOI

1.17

UCIIOJIb30BaTh npu BBIITOJIHCHU U y4eOHBIX 3a1aHUI
HAyYHOTIONYJISIPHYIO  JIUTEpaTypy (PU3MYECKOro Cconep KaHus,
CIIpaBOYHBIE MaTEepUallbl, pecypcel cetu IHTepHeT, BlIaneTh
IpuéMaMH  KOHCIIEKTUPOBAHMS  TEKCTa, npeobpazoBaHus

nH(pOpMaIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

co3/laBaTh COOCTBEHHbIE KpAaTKHUE IHUCbMEHHbIE U  YCTHBIE
coo0IIeHnsT Ha OCHOBE 2 — 3 HCTOYHMKOB HH(pOpMaLuu
($U3NYECKOro CcoAep)KaHUs, B TOM YHCIEe NYOJMYHO JelaTh
KpaTKHe COOOIIEeHUs O pe3yibTaTax MPOEKTOB WM Y4eOHBIX
UCCJIENOBAHNUM, IIPU 3TOM TI'PAMOTHO HCIOJIB30BaTh H3y4YEHHBIN
NOHATUMHBIN  ammapar  Kypca  (U3UMKH,  COIPOBOXKIATh

BBICTYIIJICHUC HpCSCHTaHHeﬁ

1.19

IpU  BBINOJHEHUH YYEOHBIX IPOEKTOB U  MCCIEI0BaHUMN
pacripenieniaiTh O00S3aHHOCTH B TpyINIe B COOTBETCTBUU C
MOCTaBJIEHHBIMU 3aJlauaMH, CJIEIWUTh 3a BBHIIOJHEHHEM IUIaHA

IENCTBUN, ameKBaTHO OIEHHBAThL COOCTBEHHBIH BKIag B




JACATCIIbHOCTD TPYIIIIbI, BBICTpanBaTh KOMMYHHKATHBHOC

BSaHMOHeﬁCTBﬂe, YUUTBIBAsA MHCHHUE OKPYXKAOIIUX

8 KUIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOT0 001IIETr0
o0pa3zoBaHus
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HCIIOJIB30BaTh IOHATHA

1.2

pa3indaTtb ABJICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SBJICHHUC

1.3

pacro3HaBaTh MPOSIBIICHHE HM3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY)KalollleM MHpe, B TOM 4YHCIe (QU3UYECKUE SIBICHUS B
IpUposae, MpU 3TOM MEPEBOJUTH MPAKTHUUECKYI 3ajady B
yueOHYyI0, BBIIENATh CYIIECTBEHHbIE CBOWCTBA  (IIPU3HAKM)

(bu3HYeCcKuX SIBJICHUN

1.4

OMHCHIBATh HM3YUEHHBIE CBONCTBA Tl M (PU3UYECKHUE SIBICHUS,
UCTIONB3YsT (DU3WYECKUE BEJIIMYMHBI, TIPU OMHCAHUHN TPABUIBHO
TPakTOBaTh (U3UYECKUH CMBICI  HCIOJIb3yeMbIX  BEIWYHH,
0003HaUeHUsT W EAUHUIBI (U3UYECKUX BEIIMYUH, HAXOAHTH
bopMyIbl, CBSI3BIBAIOIINE JAaHHYIO (HU3UYECKYIO BEIUYHHY C
JIPYTUMH BEIIMYMHAMH, CTPOUTH rpadguku W3yYECHHBIX

3aBHCUMOCTEM (I)I/ISI/I‘-ICCKI/IX BCIINYHUH

1.5

XapaKTCpPU30BaATb CBOICTBa TCII, (I)I/I3I/ILICCKI/IG SABJICHHUA H
mponecChl, HUCIOJIB3Yyd HW3YYCHHBIC 3aKOHBI, IPH OTOM [JaBaTb
CJIOBCCHYIO q)OpMy.TII/IPOBKy 3aKOHa u 3alluCbIBATh €ro

MAaTEMATUYCCKOC BBIPAKCHUC

1.6

OOBSICHATh (PU3MUECKUE MPOIIECCHl M CBOWCTBA TEJl, B TOM YHCIE U
B KOHTEKCTE CUTYyallMi NPAKTUKO-OPHUEHTHPOBAHHOI'O XapakTepa:
BBISIBIISITh NTPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE
n3 1 — 2 JOrm4yecKkWx MIaroB ¢ MOMOIIBK | — 2 HW3y4EeHHBIX
cBOWcTBAa (U3MYECKUX SBJICHUH, (U3NUYECKUX 3aKOHA WU

3aKOHOMEPHOCTHU




1.7

pelaTth pacuéTHbIE 3a/1a4u B 2 — 3 NEHCTBUS, UCIOJIb3Ysl 3aKOHBI U
(dopMmyinbl, cBs3bIBarOLIME (PU3MUECKUE BEJIUYMHBI: HAa OCHOBE
aHaJaM3a yCIOBUS 3a7a4M 3alMCBIBATh KPATKOE YCIOBUE, BBIABIIATH
HEJIOCTAaTOK JaHHBIX JJIsl PELICHUs 3aJaud, BbIOMpaTh 3aKOHBI U
dopMmyIbl, HEOOXO0AUMBIE TS €€ pelIeHus], IPOBOIUTH PACUEThl U
CpaBHUBaTh IIOJYYEHHOE 3HAueHUEe (U3NYECKON BEJIWYMHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

paciio3HaBaThb HpO6HeMI)I, KOTOPBIE MOXXHO PCHIMTH IIPHU IIOMOIIU
q)HSI/IIICCKI/IX MCTOHOB, MCIIOJIB3YyA OIIMCAHUC HCCICAOBaHMA,
BBIACIATD IIPpOBEPSACMOC IMpCAITIOJI0KCHUC, OLCHUBATH
MNPpaBUJIIBHOCTL IMOpAAKa HTPOBCACHUA HCCICAOBaHUA, MACIATh

BBIBObI

1.9

MPOBOAMTH OMBITHI M0 HAOTIOACHHIO (PU3NYECKUX SBICHUU WU
($U3MYEeCKUX  CBOMCTB Teln: (OPMYIHPOBATH MPOBEPSIEMBIC
MPENIOJIOKEHNUsI, COOMpaTh YCTAaHOBKY U3 MPEIJI0KEHHOTO

000pyI0BaHUs, ONUCHIBATH XOJ] ONBITA U ()OPMYITHPOBATH BHIBOIBI

1.10

BBITOJIHATh IPSIMbIE MU3MEPEHUS C MCIOJIb30BAaHMEM aHAJIOTOBBIX
npuOOpoB W JAaTYUKOB (PU3WYECKUX BEJIMYMH, CpPAaBHUBATH
pe3yiabTaThl M3MEpeHHd ¢ Y4€TOM 3aJaHHOM  aOCOIIOTHOM

MOTPEITHOCTH

1.11

OPOBOJUTH HCCIENIOBaHME 3aBUCHUMOCTH OJHOM (u3ndeckoi
BEJIMYUHBl OT JPYrOM C HCIIOJIB30BAHMEM IPSMBIX H3MEPECHMM:
IUIaHUPOBaTh MCCIEI0BaHNE, COOMpaTh YCTAHOBKY M BBIOJHSTH
U3MEpEeHUs, Clleqysd MpeIJIOKEHHOMY IIIaHy, (PUKCHUpOBaTh
pe3yabTaThl MOJYYEHHOM 3aBHCUMOCTM B BHJE Tabmulm u

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3yJIbTaTaM HCCICIOBAHUA

1.12

MPOBOJIUTh KOCBEHHBIE W3MEPEHUS (PU3MUECKUX BEIHYHH:
IUTAHUPOBATh ~ W3MEpPEHUs, CcoOMpaTh  AKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJIEAys TPEII0KEHHON HWHCTPYKIMU, W BBIUYUCIATH

3HAYCHHUEC BCIIMYNHBI

1.13

coOnrofaTh TMpaBUiia TEXHUKH O€30MacHOCTH Mpu padbore ¢

J1a00paTOpHBIM 000pYyI0OBaHUEM

1.14

XapaKTCPU30BaTh HPHUHIHIILI JeHCTBUSA HU3YUCHHBIX HpI/I60pOB n




TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMS, UCIIONb3Ys
3HaHUS O CBOWCTBaX (PU3MUYECKUX SIBIEHUM M HEOOXOIUMbIe

¢du3nueckre 3aKOHOMEPHOCTH

1.15

pacno3HaBarTh IIPOCTHIE TEXHUYECKUE yCTpOiCcTBa u
M3MEPUTENIbHBIE TIPUOOPHI IO CXEMaM U CXEMaTHYHBIM PHUCYHKaM,
COCTaBJIATh CXEMBI MIEKTPUUYECKUX LIENEN C MOCIEN0BATEIbHBIM U
[apaUICIbHBIM COCIMHEHUEM DJIEMEHTOB, DPA3Iv4as yCIOBHbIE

0003HaYEHMS PJIEMEHTOB OJICKTPHUYICCKUX ueneﬁ

1.16

OPUBOIUTH TMPUMEPHl (HAXOIUTh HHQPOPMAIMIO O MpHUMEpax)
MPaKTUYECKOTO0  MCMOJb30BaHUS  (U3MYECKUX  3HAHUU B
MOBCEIHEBHOM J>KM3HM M o0ecreueHuss Oe30MacHOCTH TMpu
oOpamieHun ¢ TpUOOpaMHU W TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHMsI 3[0POBbS U COONIOACHHUS HOPM SKOJOTHYECKOIO

MOBEJICHUS B OKPYXKAKOUIEH cpeae

1.17

OCYILECTBIIATh IOUCK HMH(pOpMAIMU (PU3MYECKOTO COJEpKaHUS B
cetu IHTepHeT, Ha OCHOBE MMEIOUIUMXCS 3HAaHUH M IYTEM
CPaBHEHHUS JOTIOJTHATEIbHBIX HCTOYHUKOB BBIJIETIATh
nH(pOpMaLIMIO0, KOTOpasl SBJISETCS MPOTUBOPEUMBON WM MOXKET

OBITh HEIOCTOBEPHOM

1.18

UCIIOJIb30BaTh IPH BBINOJIHEHWH YYE€OHBIX 3aJaHUl Hay4yHO-
HOMYJSIPHYIO JIUTEPATypy (PU3UUECKOro COAEpIKaHusl, ClIpaBOYHbIE
MaTepuaibl, pecypchl ceT VIHTepHeT, BiageTh NpuUEMaMu
KOHCIIEKTUPOBAaHMUs TEKCTa, NpeoOpazoBaHus HHPOpMaLUU U3

OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

co37aBaTh COOCTBCHHBIC THCBMECHHBIE W KpPaTKHE YCTHBIE
cooO1eHus, 0600mas nHGPOPMAIUI0 U3 HECKOIbKUX HCTOYHUKOB
(U3HYECKOTO COICPKAHUS, B TOM YHCIIE MYOJIMYHO MPEICTABIATh
pe3ynbTaThl MPOCKTHOW WM HMCCIEI0BATENbCKONW ESTEIbHOCTH,
MpyA STOM TPaMOTHO UCIOJIb30BaTh M3YYECHHBIA MOHATHITHBIN
anmmapar  Kypca  (U3MKH,  CONPOBOXKIATh  BBICTYILUICHHE

Mpe3eHTauuen

1.20

IpU  BBIMOJHEHUH  Y4YeOHBIX TPOEKTOB M HCCIEIOBAaHUMN
(UBUYECKUX TIPOIIECCOB paCIpeAesaTh O0S3aHHOCTH B TPYMIE B

COOTBCTCTBHUH C IIOCTaBJICHHBIMH 3aJadyaMu, CICOUTH 3a




BBITIOJIHEHUEM ILIaHA JEUCTBUM U KOPPEKTUPOBATh €r0, aIEKBATHO
OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JI€ATEIbHOCTh TPYIIIBL,
BBICTPAUBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE, IPOSBIASL

IFOTOBHOCTH pa3pe€uiaTtb KOH(bJ'II/IKTBI

9 KUIIACC

Kon
NMpoBepPsiEMOro
pe3yJbTara

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111€ro
o0pa3zoBaHus
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HCIIOJIB30BATh U3YYCHHBIC ITOHATUS

1.2

pa3indaTtb ABJICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHHUC

1.3

pacrio3HaBaTh NPOSIBIICHHE HM3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHpe, B TOM uucie ¢GuU3NUecKue SBICHHUS B
IIPUPOJE, IPU OTOM IEPEBOAUTH IPAKTHUYECKYIO 3aJady B
yueOHyI0, BBIIENATh CYIIECTBEHHbIE CBOWCTBA  (IPU3HAKM)

(bUBUYECKUX SIBICHUN

1.4

OMHCHIBATh M3YUYEHHBIE CBONCTBA Tel M (PU3WYECKUE SIBICHUSA,
UCTIONB3YsT (DU3WYECKUE BEJIMYMHBI, TPU OMHCAHUHU TPABUIBHO
TPakTOBaTh (U3UYECKUH CMBICT  HCIOJIb3yeMbIX  BEIWYHH,
0003HaUeHUsT W EAUHUIBI (U3UYECKUX BEIMYUH, HAXOAUTH
bopMyIbl, CBSI3BIBAIOIINE JAaHHYIO (HU3UYECKYIO BEIUYHHY C
JIPYTUMH BEJINYMHAMH, CTPOUTH rpaduku M3YYEHHBIX

3aBHCUMOCTEM (I)I/ISI/I‘-ICCKI/IX BCIINYHUH

1.5

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘-ICCKI/IG SABJICHHUA H
MponecChbl, HCIOJIB3Yyd HW3YYCHHBIC 3aKOHBI, IPH I3TOM JaBaTb
CJIOBCCHYIO q)OpMy.TII/IPOBKy 3aKOHa u 3alluCbIBaTh €ro

MAaTEMATUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3MUECKUE MPOIIECCHl M CBOWCTBA TEIl, B TOM YHCIE U
B KOHTEKCTE CUTYyallMi NPAKTUKO-OPHUEHTHPOBAHHOI'O XapakTepa:
BBISIBIISITh [TPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE

U3 2 — 3 JIOrMYEeCKHX IIaroB C IMOMOIIBK 2 — 3 H3Yy4EHHBIX




CBOWCTBAa (M3WYECKHX SBJICHUN, (U3NYECKHX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemath pacuy€THbIC 3a/a4M (OMHMPAIOIIMECcs HA CUCTeMy u3 2 — 3
YpaBHEHMI), MCIOIb3ys 3aKOHbl M (OPMYJIbI, CBS3bIBAIOILNE
¢u3nueckue BETMYMHBL: HA OCHOBE aHalW3a YCJIOBUS 3a/aud
3allCHIBAaTh KPATKOE YCIOBHME, BBIABIATH HENOCTAOIINE WIH
U30BITOYHBIC ~ JaHHbIC, BBIOMpPATh 3aKOHBI W (OPMYIIHI,
HE0O0XOAUMBIE ISl PELICHMs], MPOBOJUTH PAacdy€Thl M OLIEHUBATh

PCAIMCTUYHOCTD IMOJTYYCHHOI'O 3HAYCHUA (bH?:I/I‘-IGCKOﬁ BCJIMYHHBI

1.8

pacrio3HaBarh MPOOJEMbI, KOTOPbIE MOXKHO PELIMTH MPU MOMOLIH
¢u3MyecKUX METOAOB, MCHONb3Ysl ONHMCAaHHE HCCIIeIOBaHM,
BBIICIIATH [IPOBEPSAEMOE MPEATIONOKEHHUE, OLICHUBATh IIPABUIILHOCTD
NOpsAAKa  IPOBEICHWS  MCCIENOBaHUA,  JClIaTb  BBIBOJBL,

MHTEPIPETUPOBATH PE3YyIbTAThl HAOIIOCHUI U OTIBITOB

1.9

IPOBOJUTH OMbBITHl 1O HAOMIONEHUIO (PU3MUECKUX SIBICHUN WU
(U3NYECKUX CBOMICTB TENI: CAMOCTOSTEILHO COOUpPATh YCTAHOBKY
U3 U30BITOYHOrO Habopa 00OpYyOBaHUs, OMKUCHIBATh X0 ONbITA U

€ro pe3ynbTatThl, (HOPMYIHUPOBATH BHIBOBI

1.10

IPOBOJUTH TNpPH HEOOXOAMMOCTH CEpUI0 MPSIMBIX H3MEPEHHUH,
ompenensisi cpeHee 3HAaYCHHEe U3MepAeMOn BEMUYMHBI ((hOKyCcHOE
paccTosiHUEe coOuparolel JTMH3bI), 000CHOBBIBATH BHIOOD criocoda

M3MepeHUs (U3MEPUTENBHOTO Ipubopa)

1.11

IIPOBOAMTH MCCIEAOBAHNE 3aBUCUMOCTEN (PU3NUYECKUX BEIUYUH C
HCII0JIb30BaHNEM IIPSIMBIX U3MEpEeHuit: IUTaHUPOBATh
UCCIIEIOBaHUE, CaMOCTOSITEIIBHO coOuparb YCTaHOBKY,
(UKCUPOBATh PE3yNIbTAThl MOJIYYEHHON 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BHJE TaOMUIM TrpauUKOB, Je€1aTh BBIBOABI IO

pe3yjibTaTaM UCCICIO0BaHUA

1.12

MPOBOJIUTh KOCBEHHBIE W3MEPEHHUS (PU3MUECKUX  BEIHYHH:
IUTAHUPOBATh ~ W3MEpPEHUs, CcoOMpaTh  AKCIEPUMEHTAIBHYIO
YCTAaHOBKY ¥ BBITIOJHATH HM3MEPEHUs, CIEAys TPEII0KeHHON
WHCTPYKIIMHU, BBIYHCISATh 3HAUYCHHE BEIWYMHBI M aHATM3UPOBATH
MOJIYYCHHBIE PE3yJbTaThl € YYETOM 3aJaHHOW IMOTPEITHOCTH

U3MEPECHUMN




1.13

coOMoIaTh TMpaBWiIa TEXHUKHA OE30MacHOCTH TMpH padboTe ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKH M3YYEHHBIX (PH3UUECKUX MOJICIICH:
MaTepuajbHas TOYKa, aOCONIOTHO TBEPLOE TENO, TOYEUHBIN
VCTOYHMK CBETA, JIyd, TOHKas JIMH34, IUIAHETApHAs MOJECIIb aToMa,

HYKJIOHHasd MOA€JIb aTOMHOTI'O sAapa

1.15

XapaKTepU30BaTh NMPUHUUIBI AEHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa MX ONMCAHMS, UCIONb3Ys
3HAaHUS O CBOWCTBaX (PU3MUYECKUX SIBIEHUM M HEOOXOIUMbIe

¢uznyecKkue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTU4YHBIC PHUCYHKH H3Yy4YECHHBIX
TEXHUYECKUX  YCTPOMCTB,  H3MEpPUTENbHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX  IPOLIECCOB  TPU  peleHUMH  ydeOHO-
IIPAaKTUYECKUX 3aJay, ONTUYECKHE CXEMBbl Ul IOCTPOCHMS

M300paXeHUI B IJIOCKOM 3epKajie U coOuparomiei TuH3e

1.17

IPUBOJIUTH MPUMEPHl (HAXOIUTh HHPOpPMAIMIO O IpUMEpax)
IPAaKTUYECKOr0  HCHOJb30BaHMUSA  (PU3MUECKUX  3HAHUH B
MOBCEIHEBHOM JKM3HM i o0ecriedeHuss O€30MacHOCTH IpH
oOpamieHun ¢ npubopaMH M TEXHUYECKMMH YCTpOWCTBaMH,
COXpaHEHMsI 370pOBbsi M COOIIOACHUS HOPM DKOJIOTMYECKOTO

MOBEJICHUS B OKPYKAIOIIEH cpefie

1.18

OCYILECTBIISATh MOUCK HMH(pOpMAIMU (PU3MYECKOTO COJEpKAHUS B
cetu HWHrepHer, caMoCTOATENbHO (OPMYJIHUPYS TOUCKOBBIN
3aMpoc, HaXOAUTh IIYTH ONPEAEIECHUS JOCTOBEPHOCTH MOJTY4EHHON
MH(pOpMalli Ha OCHOBE MMEIOLINXCS 3HAHUN U JIOMOJHUTEIbHBIX

HCTOYHHUKOB

1.19

UCIIOJIb30BaTh IMPH BBINOJIHEHUH YYe€OHBIX 3aJaHUl Hay4yHO-
HOMYJISIPHYIO JIUTEPATypy (PU3UUECKOro COAEpIKaHusl, CIIpaBOYHbIE
MaTepuaibl, pecypchbl ceTu VIHTepHeT; BiageTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpazoBaHusl HHPOpMALUU U3

OJIHOW 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

CO31aBaTb COOCTBEHHBIE NMHUCHMEHHBIC H YCTHBIC C006IJ_ICHI/I}I Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB (bl/ISI/II-ICCKOI‘O




COJIepKaHUsl, MMYOJUYHO NPEACTABIATH PE3YIbTAThl MPOCKTHOU
WM HCCIIEIOBATENbCKOM JEATENbHOCTH, IPU 3TOM TI'PaMOTHO
WCIIOJIb30BaTh M3YYEHHbIA MOHATUWHBIA amnmapar H3y4aeMoro
pasnena U3MKU U COMPOBOXKIATh BBICTYIUICHHE IpPE3eHTalUen C

y4€TOM 0COOEHHOCTEN ayTUTOPUHU CBEPCTHUKOB

1.21

OpU  BBIIOJHEHUH Y4YeOHBIX MPOEKTOB U  HCCIEA0BaHUMN
(GU3HYECKUX TIPOIECCOB PaACHPEeNIATh 00sM3aHHOCTH B TPYIIIC B
COOTBETCTBUM C IIOCTABJICHHBIMM  3aJladyaMu, CIEOUTh 3a
BBITIOJIHEHUEM ILIaHA JEUCTBUM U KOPPEKTUPOBATh €r0, aIEKBATHO
OIICHUBAaTh COOCTBEHHBIM BKJIAA B JIEATEIbHOCTh TPYIIIBL,
BBICTpAUBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE, IPOSBIASL

ITOTOBHOCTDL pa3pCliaTb KOH(bJ'II/IKTLI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pa3jaena

Kon
3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

1.1

®uszuka — Hayka O Ipupone. SIBineHus NnpupoBbl.
@usnyecKue SBICHUSA: MEXaHUYECKHE, TEILIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

@dusnueckue BeNMWYHMHBL V3MepeHHe (QU3NUECKUX
BenuuuH. @usnueckue npubopsl. [lorpemrHocTs

U3MepeHnuil. MexxayHapoHasi CUCTEMA €IMHUIL

1.3

EcrecTBeHHOHAYYHBIH METO/T MIO3HAHUS:
HaOJIOJICHHEe, TIOCTAaHOBKAa  HAYYHOrO  BOIpOCA,
BBIJIBUKCHUE THIIOTE3, SKCIIEPHUMEHT IO IPOBEPKE

TUIIOTE3, 00BSICHEHNE HAOIIOIAEMOTO SIBICHUS

1.4

Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUH C MOMOIIBIO

MoJieJIer

1.5

[TpakTiueckue paboThI:

HiHPar##l3mepenre pacCTOSTHUN.
HiHPart##3mepenue 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

#HHHPar###Onpeenenre pa3MepoB MajbIX TeJ.
#iHParf##l3Mepenue Temmneparypbl NIpU TOMOILU

KUJKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATypPhl

ITEPBOHAYA

JIbHBIE CBEJAEHUMA O CTPOEHMU BEHHIECTBA

2.1

#H#HHPar###CTpoeHne BellecTBa: aTOMbl U MOJIEKYJIbI,
uxX pasMepbl. ONBITHI, JTOKa3bIBAIOLINE IHCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#H##Par##Ht]IBmkerne  dJacTull BemiecTBa. CBs3b

CKOpPOCTH  OBWIKCHUA YaCTHULl C TeMHepaTypOﬁ .




BpoynoBckoe nBmxenue, auddysus

2.3

BSaHMOHefICTBI/Ie YacCTull BCUICCTBA: IIPUTAXKCHUEC U

OTTAJIKUBAaHHUC

2.4

HH#Par##H ArperaTHblie COCTOSIHUS BEIIECTBA:
CTpOCHUE  Ta30B, KUIKOCTEH U TBEPHABIX
(KpUCTANTMYECKUX)  Teld. B3auMOCBs3b  MEKIY
CBOMCTBAMHM  BEIECTB B  pa3HBIX arperaTHbix

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUCM

2.5

Oco0eHHOCTH ar PETAaTHLIX COCTOSTHUH BOJBI

2.6

[IpakTuyeckune paboOTHI:

#H#Par##H#Ol1IeHKa 1UaMeTpa aToMa METOJOM PsJIOB
(c ucnionb3oBanueM (otorpaduii).

HH#HPar###OneITel 110 HAONIOAEHHUIO  TEIIOBOTO
pacIIMpEeHHs Ta30B.

HHHPar###OnbITEl IO OOHAPYXKEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe  JABWXKEHHE.  PaBHOMepHOoe U
' HEPAaBHOMEPHOE JIBM)KEHUE
###HPar###Cropocts.  CpenHssi  CKOpPOCTb  IIpHU
3.2 HEPaBHOMEPHOM JBI)KEHUHU. Pacuér myTu M BpeMeHu
JIBYDKEHUS
SIBnenue nHepuMH. 3aKOH HHEpUMH. B3aumoneiicTeue
3.3 TEJ KaKk MPUYMHA HM3MEHEHUS CKOPOCTH JBIKEHUS
Tes. Macca Kak Mepa HHEPTHOCTH Tejia
34 ###Par### ImorHocTh BemecTBa. CBI3b IUNIOTHOCTH C
' KOJINYECTBOM MOJIEKYJ B elMHUIIE 00BhEMa BellecTBa
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOAEUCTBUS TEJ
36 Cuna ynpyroctd u 3akoH ['yka. I3MepeHue cuisl ¢
' MOMOIIBIO JMHAMOMETpa
37 HiHPar### SIBnenue TaroreHus u cuia tsoxkectu. Cuna

TAXKECCTHU Ha APpyrux IJ1aHETax. Bec TCIa.




HesecomocTn

3.8

Cuna tpenus. TpeHHE CKOJBbKEHHSI U TPEHUE MOKOS.

Tpenue B Ipupoe U TEXHUKE

3.9

HH#Par##HCro)keHre Cuil, HalpaBJICHHBIX MO OJHOU

npsiMoil. PaBHOAEHCTBYIOIIAs CUIT

3.10

[TpakTuyeckue pabOTHI:

OmpezerneHre CKOPOCTH PAaBHOMEPHOTO JIBHIKCHUSI
(mapuka B KHMJIKOCTH, MOJCIH 3JIEKTPUYECKOrO
aBTOMOOWISI M Tak jainee). OmpeneneHue cpenHei
CKOPOCTH CKOJIb)KEHHMsI OpycKa WM IIapuKa [0
HAKJIOHHOW TuIocKoCTU. OrmpeneneHne IIOTHOCTH
tBEpaoro  tema.  OMBITBI,  JIEMOHCTPHUPYIOIINE
3aBHCUMOCTh pacTsDKeHUs (AehopManuu) MpyKUHbI
OT MPHJIOKEHHON CHIIbL. OMBITBI, TEMOHCTPUPYIOIIUE
3aBHCHUMOCTb CHJIBI TPEHHSI CKOJIKCHHUS OT Beca Tesa

U XapakTepa CONPHUKACAIOIUXCs IOBEPXHOCTEN

3.11

du3nyuecKue SABJICHUS B PUPOJIE: IPUMEPBI IBUKECHUS
C pPa3IMYHBIMA CKOPOCTSIMM B KUBOH M HEXKHUBOM

mnpupozae, JIEVICTBUE CUJIBI TpCHUS B IIPUPOAC U TCXHHUKE

3.12

TexHuueckune yCTpOIiCTBa: JUHAMOMETD,

NOAIIHUITHUKN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

JaBnenue tBEpHOro tena. CrocoObl YMEHBIIEHUS U

1 YBEJIMYEHUS J1aBICHUs
45 JaBnenune raza. 3aBUCHMMOCTb JaBJE€HHs Tra3za OT
' 00BEMa, TeMIiepaTypbl
43 [Tepenaua naBneHust TBEPABIMU TENIAMH, KUIAKOCTAMHU
' u razaMu. 3akoH Ilackans. [IlHeBMaTH4eckue MalmHbI
3aBUCUMOCTh JIaBJICHUS JKUAKOCTH OT TIyOHHBI.
4.4 I'uapocratnueckuit  mapagokc.  CooOmarommecs
cocynbl. I'mapaBinyeckie MeXaHu3Mbl
4.5 Atmoctepa 3emnmn U aTMochepHOE JAaBICHHE.




[TpuunHBI CYIIECTBOBAHUS BO3IYIIHOW O0OOJOYKHU
3emiu. OnbIT Toppuuennu. 3aBUCUMOCTb
atMoc(hepHOro NaBlIeHUS OT BBICOTHI HAJl YPOBHEM

Mopsi

4.6

Wsmepenue atmocheproro namienus. [Ipubopsr ass

u3MepeHus aTMOChEepHOro AaBlICHUS

4.7

JleficTBHe KUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX
Teno. BrlTankuBaromas (apxumenoBa) cuiia. 3aKOH

Apxumena

4.8

IInaBanue Ten. Bo3gyxomnnaBanue

4.9

[TpakTrueckue pabOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Tella B BOAE OT
00béMa TOrpyKEHHOW B JKUIKOCTh YaCTH Tela.
Omnpenenenye BbITATIKUBAIOIIEH CHIIbI, JEHCTBYIOIEH
Ha TeJNo, MNOrpy:X€HHoe B KUIAKOCTb. IIpoBepka
HE3aBHCHUMOCTHU BBITAJIKUBAIOICH CHIIBI,
JIEUCTBYIOLIEW HA TEJIO B KUJIKOCTH, OT MACChl TeJa.
OMBITHI, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTD
BBITAJIKUBAIOLIEH CHUJIbI, JAEHUCTBYIOUIEH HaA TEJIO B
JKUJIKOCTH, OT 00BbEMa TOTPYKEHHOH B KHUIAKOCTH
YaCcTM Teda M OT  IUIOTHOCTH  JKHUJKOCTH.
KoncTpynpoBanue apeomerpa WM KOHCTPYHUPOBAHUE

JIOJIKM U OTIpEZEIIEHUE €€ rpy30M0AbEMHOCTH

4.10

duznueckre SBJIEHUS B  INPUPOJE:  BIHUSHHE
atMocepHOTrO JaBJEHUS Ha IKUBOH OpraHu3M,

IUIaBaHUE PHIO

411

TexHuuyeckue ycTpoicTBa: COOOIIAOLIUECS COCYIbI,
YCTPOMCTBO BOJONPOBOAA, THUIAPABIMYECKHI Ipecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, IOPITHEBOMH

HacCoC, apCoOMETP

PABOTA, MOIIIHOCTb, SHEPT A

5.1

Mexanudeckas pabora

5.2

MexaHnu4deckas MOIIHOCTh




5.3

[IpocTble MeXaHWU3MBI: pblYar, OJIOK, HAKJIOHHAs

IIJIOCKOCTh. HpaBI/IJ'IO PaBHOBECCHS pblUara

5.4

[IpuMeHeHne paBUiIa PaBHOBECHS pbluara K OJIOKY

5.5

«3omotoe mpaBuiao» MexaHukd. Koaddumuenrt
[IOJIE3HOTO  JeicTBUsl ~ MexaHu3MoB.  IIpocteie

MEXaHU3MBbI B 6BITy N TEXHHUKC

5.6

HOTCHHI/IaJ'IBHaSI OSHEpruuM T€j1a, IMOAHATOIO0 HaJ

3emMiéi

5.7

Kunernueckas OHCPIruAa

5.8

ITonnas MexaHudeckas OHCPI'HU:. 3aKOH U3MEHCHHUS U

COXpaHCHUA MEXaHHUYECKOM OHEpPIrun

5.9

[TpakTuueckue paboThI:

#Hi#HParf##Onpenenenre padOThl CUJIbI TPEHUS MpU
PaBHOMEPHOM JBUXEHUU Teja IO TOPU30HTAJIbHOMN
nosepxHoctu. MccnenoBaHue yciOBUM PaBHOBECHS
peruara. M3mepenne KIIJ| HaKIOHHOM IJIOCKOCTH.
N3yuenne 3akoHa  COXPAHEHHMS  MEXaHUYECKOU

SHEPruu

5.10

duznyeckue SBICHUS B npupoac: pbiHaru B TCIIC

YCJIOBCKAa

5.11

TexHu4eckue yCTPOWCTBA: pblYar, MOABWKHBIA U
HENOJIBWKHBIA  OJIOKM, HAaKJIOHHAs  IUIOCKOCTb,

MMPOCTBIC MCXAHU3MBbI B 6LITy

8 KVIACC

Kon
pa3jiena

Kon
JIEMEHTA

IIpoBepsiemble 3JIeMEHTHI COIEP:KAHUSA

TEITIVIOBBIE ABJIEHUA

6.1

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKOU
TEOpUU CTPOEHHUs BemecTBa. Macca W pa3Mepsl

MOJICKYIIL. OHBITLI, MOATBCPIKAAOIIUE OCHOBHBIC




II0JIOKEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUH

Mogenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO

6.2 COCTOSHMI  BEIleCTBa. Kpucramnuueckue  u
amopdHbIe Tena
OOBbsicHEHHE CBOMCTB Ta30B, KHIKOCTEH M TBEPABIX
6.3 Tel Ha OCHOBE MOJIOKECHUN
MOJICKYJISIPHOKUHETUYECKON TEOPUHU
6.4 CMaunBaHUE U KaNWUISIPHbIC SBICHUS
6.5 TennoBoe paciMpeHue u cxxaTue
6.6 Temnepatypa. CBsi3p TemmepaTypbl CO CKOpPOCTHIO
. TEIUIOBOTO JIBMKEHUS YaCTHUIL
Buyrtpennsas  sHeprus.  CrnocoObl  M3MEHEHUs
6.7 BHYTPEHHEH PHEpPruM: TEIJIONEepeaaya U COBEPILECHUE
paboThl
6.8 Buner TeIIonepe1ayn: TEIUIONPOBOIHOCTb,
. KOHBEKIHS, U3ITydeHHE
KonnyectBo TemnoTel. VYaenbHas —TEMIOEMKOCTb
6.9
BelIeCcTBa
TemsooOMeH W TemIOBOE paBHOBECHE. YpaBHEHHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne u  OTBepAEBaHHE KPHUCTATUYECKUX
' BEIIECTB. YienbHasl TEIUIOTa MIaBJICHUS
[TapooOpazoBanne M KoHJeHcanus. VcmapeHue.
612 Kunenue. VYnensHas Tteruiota mapooOpa3oBaHws.
' 3aBUCUMOCTh TEMITepaTyphI KHIICHUS oT
aTMOC(EepHOTO AABICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TOIMBA. Y 1ebHasl TENJI0Ta CTOPAHUS
6.15 [Mpuanumner  pabotel  TemnoBbix aBurareneii  KI1J]

TCIIJIOBOTO  JIBHUIATCIIA. TemnmoBeie JBUTATCIIN U




3al1UTa OKPYKAIOIIEH Cpeibl

3aKkOH COXpaHEHUs M MpPEBpallleHUus DSHEPruu B

6.16
TEIUIOBBIX MpoLieccax
[IpakTuueckue padbOTHI:
HHHPar###ONBITEL 10 OOHAPYKEHUIO NIEHCTBUSA CHUIT
MOJICKYJISIPHOTO MTPUTSKEHUS.
HA#H#Parf##ONBITHl 110 BBIPALMBAHUIO KPHUCTAIOB
MTOBapeHHO COM WM caxapa.
#HH#HPar###OneITEl MO HAOMIOAEHUIO  TEIJIOBOTO
paCHIMPEHHUS Ta30B, JKUJKOCTEH U TBEPIBIX TEII.
###Par###0npeneneHie  JaBlI€HUS  BO3JyXa B
OaJIJTOHE IIIPUIIA.
HH#HHPar###ONbIThl, 1€MOHCTPUPYIOLINE 3aBUCUMOCTD
JABJICHUS BO3/yXa OT €ro 00béMa M HarpeBaHHs WIH
OXJIAXKICHHUSI.
#H##Par### I[poBepka THUIIOTE3bI JIMHEHOM
3aBUCHMOCTH  JUIMHBI ~ CTOJOWMKA  KUAKOCTH B
6.17 TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

#i#Par#H##Habmonenne  WM3MEHEHUs  BHYTPEHHEU
SHEPTUU TeNa B pe3yibTaTe Terionepenayn u padoTsl
BHEITHUX CHUIL.

#Hi#HPar#H##llccnenoBanue sBJICHUS TEIJIOOOMEHa MpHU
CMEIIMBAaHUH XOJOJIHOW U rOpsYEr BOJIBI.
##HHPar###0npenenenye  KOJIMYECTBA  TEIUIOTHI,
MOJIYYEHHOTO BOJION TpH TEMJIO0OOMEHE C HArpeThIM
METALTUICCKUM IHITHHIPOM.
##HPar###Onpenenenne  yaenIbHOW  TETUIOEMKOCTH
BEIECTBA.

###Parf##lccnenoBanue npouecca uCapeHusl.
H#H#Part###OnpeneneHue OTHOCUTEIHHOM BIIAXXHOCTH
BO3yXa.

H###ParfH##0Onpenencuue yAEIbHOU TEIIOTHI




IJ1aBJICHUA JIbAA.

6.18

dusnyeckue SBICHUS B HPUPOJE: MOBEPXHOCTHOE
HATSDKCHHE W KaNWULSIPHBIC SIBICHUS B IPHUPOJE,
KpUCTaUIBI B mpupone, wusnydeHue ColHua,
3aMep3aHue BOJ0EMOB, MOPCKHE Opu3bl; 00pa3oBaHHe

pOCHI, TyMaHa, UHEesl, CHEeTa.

6.19

TexHudeckue yCTpOMCTBA: KallWUIAPBI, IPUMEPHI
HCIIOJIB30BAHHUS KPHUCTAJLIOB, KUJIKOCTHBIN
TEPMOMETP, JAaTUYUK TEMIIEPATypbl, TEPMOC, CUCTEMA
OTOIUICHUs  JIOMOB, THUIPOMETPBI, IICUXPOMETD,

napoBas TypOHHa, JBUraTellb BHYTPEHHETO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

9J'ICKTpI/I3aI_II/I$[ TCII. IIBa poaa SJICKTPHUUCCKUX

7.1
3aps10B
BzaumoneiictBue 3apsbkeHHbIX Ten. 3akoH Kynona
7.2 (3aBUCHUMOCTD CHUJIBI B3aUMOJICUCTBUS 3apsHKEHHBIX TEI
OT BEJIMUMHBI 3apS0B U PACCTOSHUS MEXTY TEIaMH )
DnexTpuyeckoe roJie. HarmpsxénnocTs
7.3 3leKTpudyeckoro mnoid. IlpuHmun cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu snexktpuyeckux 3apsioB. DJIeMEHTapHBIN
7.4 BJIEKTPUYECKHI 3aps. Crpoenue aToma.
[IpoBOIHMKY U AMDIIEKTPUKHU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOro 3apsaa
- DNEKTpUYECKU TOK. YCJIOBHS  CYIIECTBOBAHUS
. 3IEKTPUUYECKOTO TOKA. VICTOUHHMKHN MOCTOSIHHOTO TOKA
JleficTBUST ~ DJEKTPUYECKOTO  ToKa  (TEIJIOBOE,
1.7 XUMHYECKOE, MarHUTHOE). DJEeKTPUYECKHH TOK B
KHUJKOCTSX U razax
- Onektpuueckas uenb. Cuima Toka. DIJIEKTPUUYECKOE

HaIpsHKEHNE




CornpoTuBieHue MPOBOJHUKA. VY nenbHoE

7.9

CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma a1 ydacTka 1enu

[locnenoBarenpHOE W MApAJIEIIBHOE COEIUHEHHE
7.11

MIPOBOIHUKOB

Pabota W MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyna — Jlenna

DneKTpUUYECKUe LENH U MOTPEOUTENN IIEKTPUUECKOM
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocTostHHBIE MarHuThI. B3aumopgeiictBue
7.14

MIOCTOSIHHBIX MarHUTOB

MaruutHoe mnosne. MaruutHoe nojie 3eMiM U ero
7.15

3HAYEHUE NS )KU3HU Ha 3eMIie

6 OneiT Opcrena. MarHuTHoe MOJI€ 3IEKTPUUYECKOTO

7.1

ToKa. [[puMeHeHne 31eKTPOMAarHuTOB B TEXHUKE

JleficTBE€ MAarHUTHOTO MOJISI HA MTPOBOJHUK C TOKOM.

DNEeKTpOABUTATEND MTOCTOSIHHOTO TOKA.
7.17

Hcnonws3oBanne »3ieKTpoIBUTATENEH B TEXHHUYECKUX

YCTPOWCTBAX M Ha TPAHCIIOpPTE

Oneitel  @apazest. SIBiaeHHE  3IEKTPOMarHUTHON
7.18

nHaykiuu. [Ipasuno Jlenna

DIEeKTpOreHeparop. CriocoOsr MOJTyYEeHUS
7.19 AJEKTPUYECKON  DHEPTruu.  DJEKTPOCTAHIIUU  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OneiTel 1O  HAOMIOACHWIO  DJICKTPU3ALMU  Tel

WHJIYKIUEW U MPU COTIPUKOCHOBEHUH.
7.20 UccnenoBanue ACUCTBUS DIEKTPUYECKOTO TOJS HaA

MIPOBOJHUKY U TUAJIEKTPUKH.
COopka M mpoBepka pabOTHl IJEKTPUUECKON IenH

IIOCTOAHHOI'O TOKA.




N3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryupoBaHue HAIIPSHKCHHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, HIYLIETO
4yepe3 pPE3UCTOp, OT COIPOTUBIICHUS PE3UCTOPA H
HaIIpsDKEHUs Ha PE3UCTOPE.

OnpITsl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb
JNEKTPUYECKOTO CONPOTUBIICHUS NTPOBOJHUKA OT €ro
JUIMHBI,  IUIOIIAJM  TIONEPEYHOIO  CEYEHUs1 W
Marepuaia.

IIpoBepka mnpaBWiIa CIIOKEHHsS HANpPsDKEHUN IIpU
IIOCJIEZIOBATEIIbHOM COEIMHEHUN [BYX PE3HCTOPOB.
IIpoBepka mpaBwia Ui CUJIBl  TOKa  IpH
IapajuieIbHOM COCIMHEHUHU PE3UCTOPOB.
Onpenenenne  pabOThl  BJIEKTPUYECKOIO  TOKa,
uayniero yepes pesucrtop. OmnpenenaceHue MOLIHOCTH
JJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha PE3UCTOPE.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO
yepe3  JIaMIIOYKy, OT HalpsDKEHHs Ha  HEW.
Omnpenenenne KIIJ[ HarpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJAECUCTBUS ITOCTOSHHBIX MAarHUTOB.
N3yueHne MarHUTHOIO IOJISI OCTOSIHHBIX MarHWTOB
Ipy UX OOBEOMHEHMM U pasfeneHuu. VccnenoBanue
JNEUCTBUS DJIEKTPUYECKOIO TOKAa HA MAarHUTHYIO
cTpenky. OmbITEL, TEMOHCTPUPYIOLIME 3aBUCUMOCTD
CWJIBI B3aMMOJEHCTBHS KATYIIKA C TOKOM M MarHMTa
OT CWJIbI TOKa M HAINpaBJI€HUs TOKA B KaTyIIKe.
N3yuyenue nelicTBUS MAarHUTHOIO MOJIS HA IIPOBOJHUK
¢ TokoM. KoHCTpyupoBaHMEe U H3ydeHHE DPAOOTHI
3IIEKTPOJIBUTATETS. N3mepenne KIT
AJIEKTPOJIBUTATENILHONM  YCTAaHOBKH.  ONBITBI 1O
HCCIIE0BAHUIO SIBJICHUS JJIEKTPOMArHUTHON

HHAYKOUH: HCCICIOBAHUC W3MEHEHMI 3HA4YeHHs U




HaIpaBJICHUs UHIYKIIMOHHOTO TOKa
dusnueckue SBICHUS B TPHUPOJE: DIIEKTPUUYECKHE
ABJICHUS B arMocdepe, DSJIEKTPHUYECTBO IKUBBIX
7.21 OpraHW3MOB, MAarHuTHOe ToJie 3emid, Japeid
MOJIFOCOB, POJb MAarHUTHOTO TIOJSA JUIS JKU3HU Ha
3emiie, NOJISIPHOE CUSIHUE
TexHruueckue yCTpOMCTBA: AJIEKTPOCKOI, aMIIEPMETP,
BOJBTMETP, PpEOCTaT, CYETYUK  DJICKTPHUYECKOM
SHEPTHH, JJIEKTPOOCBETUTEIbHBIC npuoopHl,
7.22 HarpeBaTelbHbIE  DJIEKTPONPUOOPHl  (TIpUMEpHI),
AJIEKTPUUECKUE TPEIOXPAHUTENN, OSJICKTPOMArHHUT,
ANIEKTPOJIBUTaTEIb MOCTOSHHOTO TOKAa, T'€HEpaTop
MOCTOSTHHOTO TOKa
9 KUIIACC
Kon Kon
[TpoBepsieMbIe JIEMEHTHI COIEPIKAHHS
paznena DIIEMEHTa
MEXAHUWYECKUE ABJIEHUA
81 Mexanuueckoe ABWXKeHHME. MaTepuaibHasi TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE MPAMOTMHEHHOE IBHKCHHE
###Par###HepaBHOMEpHOE MPSIMOJIMHEITHOE
8 8.4 nBkeHue. CpeqHsisi 1 MTHOBEHHas CKOPOCTh Teja
MIPU HEPAaBHOMEPHOM JIBUKCHUN
8.5 Yckopenue.  PaBHOYCKOpeHHOE — NMPSMOJIMHENHOE
' JIBYDKEHUE
8.6 #H#HPar###CBobogHOe magenue. OnbITe [ anuies
8.7 #Hi#H#Parf##PaBHOMEpPHOE JBIUKEHHUE IO OKPYKHOCTH.
' [lepuon u yacrora obpaenus. JIunelinas u yriaonast




ckopoctu. LleHTpocTpeMUTenbHOE YCKOpEHHE

8.8 [TepBerii 3akoH HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akoH HeroToHa

8.11 #HH##Par###] [puHIATT CYTIEPITO3UITUU CHUT

8.12 Cuiia ynpyroctu. 3akoH ['yka

8.13 H#HPar#H##Cuila TpeHUsl: CUJIa TPEHHUS CKOJIb)KEHUS,
' CHJla TPEHMS [TOKOs, IPYTHe BUABI TPEHUS

814 H#H#HParfH##Cila  TSDKECTHU M 3aKOH  BCEMHUPHOI'O
' TATOTEHUS. Y CKOPEHHE CBOOOIHOrO MajieHUs

81 IBwxkenne 1utaHer Bokpyr Comnua. [lepas
15 KOCMHYECKasi CKOpOCThb. HeBecoMOoCTh 1 meperpys3ku

516 PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO

#H#H#HPar###PaBHoBecue TBEPAOTO Tea C
8.17 3aKpEIUVIEHHOW OCBIO BpalleHHs. MOMEHT CHIIBIL.
LenTp Tsxectn

318 Nmnynec Tena. M3menenue wumnyinbsca. Mmmyibsc
' CHUTBI

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 #H#HPar##PeakTHBHOE JIBIKEHHUE

8.21 Mexanunyeckas paboTa U MOIIHOCTb

892 Pabora cun TskecTH, ynpyroctd, TpeHus. CBs3b
' SHEPTUU U paboThI

893 [loreHnmaneHast »HEpPrusi Tena, MOJHATOTO Haj
' MTOBEPXHOCTHIO 3eMIIH

8.24 [ToTenunanpHas SHEPTUs CKATON MPYKUHBI

8.95 ###Parf##Kunernueckass sHeprus. Teopema o
' KUHETUYECKON SHEPTUU

3.96 HiHH#ParfH##3aKoH COXPaHEHHUs MEXaHUYECKOU
' SHEPTUU

8.27 [IpakTrueckue pabOTHI:




Omnpenenenue cpenHeil  CKOPOCTH  CKOJIBXKCHHS
Opycka WM [IBW)KEHHMS NIapHKa [0 HAKJIOHHOW
wiockoctu. OrmpeneneHne yCKOpPEeHUs Tena IpH
PaBHOYCKOPEHHOM  JIBIKGHHH 110  HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM  JBIDKCHMH 0€3  HayalbHOM
CKOPOCTH.

[IpoBepka rumoTE3bl: €CIU NpPU PAaBHOYCKOPEHHOM
JBIKCHUU 0€3 Ha4albHOW CKOPOCTH ITYTH OTHOCSTCS
KakK psaa HEYETHBIX 4Yuceii, TO COOTBETCTBYIOIIUC
MIPOMEXYTKH BPEMEHH OJJHHAKOBBI.

I/ICCHCILOBaHI/IC 3aBUCHUMOCTH CHJIbI TPCHUA
CKOJBKEHHUST OT CHJIBI HOPMAJbHOTO JIaBJICHUSL.
Omnpenenenre Kodp(GUIMEHTA TPEHUS CKOJIBKCHUS.
Ompenenenne KECTKOCTH NPYxXHUHBL OnpeneneHue
paboTHI CHIIBI TPEHHS TIPU PABHOMEPHOM JIBUKCHUHU
Tena o TOPU30HTAIEHON MIOBEPXHOCTH.
Onpenenenne pabOThI CHIIBI YIPYTOCTH MPU NOIBEME
rpy3a C UCIOJNB30BAHUEM  HEMOJBIDKHOTO |

MOIBMKHOTO OJIOKOB

dusznueckue SBICHUS B npupoac: HNpUIMBBI U

8.28 OTIIMBBI, IBWKeHHe IuiaHeT CONIHEUYHOH CHCTEMBI
b

PEaKTUBHOE JIBYKEHUE KUBBIX OpPTraHHU3MOB
399 TexHuyeckue YCTpONCTBA: CIHMIOMETP, JATYUKHU

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebatensHoe TBHKEHUE. OcHOBHBIE
9.1 XapakTEepUCTHKH  KOJeOaHWM: TepuoJl, 4Yacrora,
aMIUTUTYa
MaremMatnyeckuii ¥ OPYXUHHBIM ~ MasTHUKH.
9.2 [IpeBpamienye  SHepruM  NpU  KOJIEOATEIBHOM
TIBYKEHUH
9.3 3aryxatomue KoJIeOaHusI. BrinyxneHHble




kosiebanus. Pesonanc

9.4

Mexanudeckre BOJIHBL. (CBOMCTBa MEXaHMYECKUX
BOojH. IIpononbHble M monepeyHsle BOJIHBL. JlnnHa
BOJHBI W CKOpPOCTb €€  paclHpOCTPaHEHHS.
Mexanuyeckue  BOJHbBI B TBEPAOM  TEIE,

celicMUYeCKUEe BOJTHBI

9.5

3ByK. ['/poMKOCTB U BbICOTa 3ByKa. OTpaxkeHue 3ByKa

9.6

WnudpasByk u yapTpa3Byk

9.7

[IpakTuyeckue paboOTHI:

OmnpeneneHne dYacToTbl M TEpHOAa KoJeOaHWI
MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHnne dYacToTbl M TEpHOAa KoJeOaHWIA
HPY>KUHHOTO MasiTHUKA

WccnenoBanne 3aBUCUMOCTH IepHoja KoseOaHUi
MOJIBEIIEHHOTO0 K HWUTU TIpy3a OT JJIUHBl HUTH.
WccnenoBanne 3aBUCUMOCTH IepHoja KoseOaHUi
NPYKMHHOTO MasiTHMKa OT Macchl rpy3a. IIpoBepka
HE3aBUCHUMOCTH  Ilepuoja  KosebaHuii  rpysa,
MIOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
NpYXUHBL.  VI3MepeHHWe yCKOpeHUs CBOOOJHOTO

naacHus

9.8

dusznueckue SBICHUSI B npupoac: BOCIPUATUC
3BYKOB JXUBOTHBIMHU, 3CMJIICTPACCHUC, ceiicMUUecKue

BOJIHBI, HYHaMH, 3X0O

9.9

TexHuueckue ycTpoiCTBa: 3XOJOT, HCIOJIB30BAaHUE

yIABTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1IOJIE 1 DJIEKTPOMAI'HUTHBIE

BOJIHEBI
101 DNEeKTpOMarHuTHOE  Moje.  DIEKTPOMAarHUTHBIE
' BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJTH
10.2 [[Ikana 37€KTPOMarHUTHBIX BOJIH
10.3 DneKTpoMarHuTHas mpupoja ceera. CKOpoCTh CBETa.

BonHoBRIE cBOMCTBA cBETA




[IpakTuueckue padbOTHI:
10.4 N3yuenne CBOWCTB DJIGKTPOMAarHUTHBIX BOJH C
MTOMOIIBI0 MOOUITFHOTO TenedoHa
@dusnueckue sBIEHUS B NpUpoJe: OUOJOTHYECcKOe
10.5 JeCTBUE  BHJIMMOTO,  YJIbTPa(HOIETOBOTO |
PEHTIE€HOBCKOT'0 U3JTy4eHUH
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JlyueBast monens cBera. MicTouHMKHM cBETa
11.2 [IpsimosinHENHOE pacIpOCTPaHEHHUE CBETA
113 Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpa)KEHHS CBETA
114 [Ipenomnenue cBera. 3akOH NPEIOMIIEHUS CBETa.
' [TomHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JInnza. Xop jtyyen B IMH3€
116 Ontuueckast cucrema (oroanmnapaTa, MUKpOCKONa U
' TEJIECKOTIa
117 I'maz kak onTHueckas cuctema. bimzopykocTe H
' TaTbHO30PKOCTh
11
Paznoxxenune Oemoro cBera B cHekTp. ONBITHI
11.8 Herotona. CrnokeHue  CHEKTPANBHBIX  LIBETOB.
Jucnepcus ceera
[IpakTuyeckue paboOTHI:
##HPar#H#lccnenoBanue 3aBUCHUMOCTH yria
OTpa’KEHHsI CBETOBOTO JIyya OT yrJja MaJeHusl.
H#HPar#H##l13yueHre XapakTepUCTUK H300paKeHUsS
119 IpeaMeTa B IIIOCKOM 3epKalie.
' ##HPar#H#lccnenoBanue 3aBUCHUMOCTH yria
MPEJIOMJICHUSI CBETOBOTO Jy4a OT yrja MaJeHUs Ha
TPaHUIIE «BO3IYX — CTEKIION.
#H#HPar## lonyuenre M300pakeHU C TOMOIIBIO
coOuparoIen TUH3HI.




#i#Par#H##Onpeneneare (GOKyCHOro paccTOSHUS U
OINITUYECKOM CHJIBI COOMPAFOIIICH JTUH3BI.
HHHPar###ONbITE IO Pa3I0KEHUIO OEJIOro CBeTa B
CIIEKTP.

H#H#Par#H##ONBITHl 110 BOCIPUSTHIO 1IBETA [IPEIMETOB

IIpHU UX HAOJIIOJCHUH Yepe3 LIBETOBbIE (PUIIBTPHI

11.10

dusnueckue SBJICHUS B npupoac: 3aTMCHUA COHHLIa
n .HYHBI, OoBe€Ta TCJI, OITHYCCKUEC SABJICHUSA B

atMocepe (uBet HeOa, pedpakius, pagayra, MUPax)

11.11

TexHudyeckue  yCTpPOWCTBA:  OYKH,  IEPHUCKOI,

(1)0T08.HHapaT, OIITHYCCKHUE CBECTOBOALI

12

KBAHTOBLBGIE ABJIEHUA

121

OmnsiTel Pesepdopna u minanerapHas MoAenb aroma.

Mogens aroma bopa

12.2

I/ICHYCKaHI/IG H IIOrJIOICHUC CBETAa aTOMOM. KBanTHI.

JluneiuaThie CIEKTPHI

12.3

PanuoaxktuBHOCTB. Anb(a, 6eTa- U raMMa-u3IydeHHs

12.4

CTpOGHI/Ie ATOMHOTI'O  sgApa. HYKJIOHHaH MOACIb

aTOMHOTO siapa. M30Tomnbl

125

PannoaktuBHBIE [IPEBPALLCHUS. Ilepuon

nojrypaciiaga aTOMHBIX ISP

12.6

SAnepHble peakiu. 3aKOHBI COXPAHEHUs 3aps0BOTO

1 MaCCOBOTI'O YHUCECII

12.7

DHeprusi CBsi3W aTOMHBIX snep. CBsi3b Macchl U

SHEPrUu

12.8

Peakmum cuHTE3a U ACICHUSI AACP. Hcrounuku

sHepruu CoJHIIA U 3BE3]T

12.9

Snepnasg oHepreruka. JleMCTBHE paJIMOAKTHUBHBIX

I/ISJ'[y‘-IeHI/Iﬁ Ha JXUBBIC OPTraHU3Mbl

12.10

[IpakTudeckue pabOTHI:
HaGmronenne CrulOmHBIX W JIMHEHYATHIX CIIEKTPOB
W3JTyYEHHUS.

I/ICCHCHOBaHI/Ie TPCKOB: UBMCPCHUC SHCPIUU YaCTULIBL




10 TOPMO3HOMY TyTH (110 (hoTOTpadusiM).

N3mepenue paanoaktuBHoOro poHa

®usnueckue SBICHHUS B IPUPOAC: €CTECTBEHHBIN

paAMOaKTUBHbIN ¢on, KOCMHUYECKHEe  JIy4H,
12.11 PalrOaKTUBHOE M3JyYCHUE NPUPOJIHBIX MUHEPAIIOB,
NeiicTBUE paJlOaKTUBHBIX M3JIyY€HUU HA OpPraHU3M
4eJloBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/II[yaJ'IBHHﬁ JO3UMETP, KaME€pa Bunbscona




HPOBEPSAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

[lonnmanue ponu (QU3MKK B HAYYHOM KapTUHE MHPa;
c(OpPMHPOBAHHOCTb 0a30BBIX MPEJICTaBIEHUIl O 3aKOHOMEPHOMH
CBSI3U U MIO3HABAEMOCTH SIBJICHUM IIPUPOBL, O POJIA KCIIEPUMEHTA
B (u3uke, o0 cucremooOpaszyromed poiau (UMK B pPa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJOIHH, 00 3BOIIOLUHU
(bu3nUecKrx 3HaHUH M UX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYUYHOU
KapTUHE MHpa, O BKJIAJ€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
Gu3MKOB B  pa3BUTHE HAyKH, OOBSCHEHHE  IPOLIECCOB

OKPYKaIoIIEero MUpa, pa3BUTUE TEXHUKHU U TEXHOJIOTHI

3HaHMS O BUAAX MaTepuu (BEIIECTBO M MOJE), O JBUKEHHM Kak
croco0e CyIIeCTBOBaHMUSA MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM
TEOPUH CTPOCHHS BEIIECTBA, O (PU3UYECKON CYIIHOCTU SIBIICHUU
Opupoabl  (MEXaHMYECKUX, TEIMJIOBBIX, JJEKTPOMArHUTHBIX U
KBaHTOBBIX); YMEHHE pa3iuyaTh SBJICHUS IO OMNHCAHHUIO MX
XapaKTEpPHBIX CBONCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHMX
JaHHOE (PU3MYECKoe SBJIEHUE; YMEHUE paclo3HaBaTh MPOSBICHUE
U3YyYEHHBIX (PU3UYECKUX SBICHUH B OKPYXAIOIIEM MHUPE, BBLIEIS

UX CYILIECTBEHHbIE CBONCTBA (MPU3HAKH)

Biianenne ocHOBaMHM NMOHATHUHHOIO ammapara U CHUMBOJHYECKOIO
si3bIKa (PU3UKH ¥ UCTIOJIB30BAHUE WX IS peIIeHUs YIeOHBIX 3a/1ay;
YMEHHE XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS U
MPOIIECCHl, HCMONB3yd (yHAAMEHTAIbHBIE W OMIIUPHUECKHUE

3aKOHBbI

YMeHHe OIMCHIBATh HU3YUCHHBIC CBOICTBAa T€I H (I)I/I3I/I‘ICCKI/IC

SABJICHUSA, UCIIOJIB3Ys (1)I/ISI/II-IGCKI/IC BECJINYHHBI

Bnanenne ocHoOBaMHM METOJIOB HAay4YHOI'0O IO3HAHUA C y‘IéTOM




coOnrofeHusi  mpaBua  O€30MacHOTO  Tpyaa:  HaOIIOACHHE
(bu3nYECKUX SIBICHUM:

YMEHHE  CaMOCTOATENBHO  COOMpaTh  AKCHEPUMEHTAIBHYIO
YCTaHOBKY M3 JaHHOTO Habopa 000pyAOBaHUSA MO HHCTPYKIIHH,
ONMCHIBaTh XOJ ONBITa M 3allUChIBaThb €ro  Pe3yJbTaThl,
(dbopMyIUpOBaTh BBHIBOJIBI;

NPOBEICHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3UIECKUX
BEJIMYMH: YMEHHE IUIAHMPOBAaTh W3MEPEHUs, CAMOCTOSTEIBHO
coOuparh 3KCHEPUMEHTAIBHYI0 YCTAHOBKY [0 HHCTPYKLHUH,
BBIYHCIIATh 3HAYEHUE BEIMYMHBI U aHAJIU3HPOBATH IOJIYYEHHBIE
pe3ynbTaTel C Y4E€TOM 3aJaHHOM TOTPEIIHOCTH PpPe3yIbTaTOB
W3MEPEHUI;

IIPOBEJICHUE HECIOKHBIX SKCIIEPUMEHTAIBHBIX HCCIEI0BaHUN;
CaMOCTOSITENIbHO COOMpaTh JKCHEPUMEHTAIbHYIO YCTAaHOBKY U
IPOBOAMTH  MCCIEAOBAHME IO MHCTPYKLUMH, TPEACTABIATH
MOJIy4YE€HHBIE 3aBUCUMOCTU (PU3NYECKUX BEIIMYMH B BUJIE TAOIUI] U
rpaKOB, yYUTHIBATh IOTPEUIHOCTH, JAEJaTb BBIBOABI II0

pe3yjbTaTaM UCCICIOBaHUA

[TonnmaHue XapakTepHbIX CBOWCTB  (PU3MYECKUX  MoOjenei
(MaTepuanpHasi TOYKa, aOCOJIIOTHO TBEPJAOE TEJIO, MOJEIH
CTPOEHUS ra30B, KUAKOCTEH U TBEPABIX TeJl, MJIAaHETapHas MOJIEIb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOI'O 5/ipa) U YMEHHE MPUMEHSTh

UX JUIsl 00bsICHEHUS (PU3HUECKUX MPOIIECCOB

YMeHue o0bACHATh (PU3NYECKHE MTPOLECCHl U CBOMCTBA Tell, B TOM
YUCJIE U B KOHTEKCTE CUTyalludl IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIATH I[PUYUHHO-CIIC/ICTBCHHBIE
CBSI3U U CTPOUTH OOBSICHEHUE C OMOPOI Ha M3yYeHHbIE CBONCTBA
buznueckux sBI€HUN, QU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U

MOACIN

YMenue pemath pacu€THble 3afaud (Ha 6a3e 2 — 3 ypaBHEHHUN),
UCTONB3Yysl 3aKOHBI U (OpPMYJbI, CBs3bIBaONINE (PU3HMUECKUE
BCJIIMYMHBI, B YaCTHOCTH, 3aIlMCbIBATh KpaTKOC YCJIOBHUC 3aJadu,
BBISIBIISATh HEJIOCTAIOIINE JaHHBIE, BBIOMPATh 3aKOHBI U (HOPMYIIHI,

HCO6X0}II/IMBIG s eé pEeIICHNA, HCIOJb30BAaTh CIIPABOYHBIC




JaHHBbIC, TPOBOIUTH paC‘IéTBI U OLCHUBATH PCATUCTUIHOCTDH
MOJIyUEHHOT0  3Ha4yeHHs]  (U3UYECKOM  BEIMYUHBI, yMEHHUE
OTPECNATh Pa3MEPHOCTh (DU3MYECKON BEIWYUHBI, MOTYYCHHON

IIpu pCUICHUH 3aa4n

YMeHHe XapakTepu3oBaThb NPUHLMIBI JEHCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM 4HKCJE OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO UX OMUCAHUIO, UCTIOIb3Ys 3HAHUS
0 CcBOICcTBax (M3MUYECKUX SBICHUN U HEOOXOauUMble (PU3NYECKUE

3aKOHOMEPHOCTHU

10

YMeHHne WCIoNIb30BaTh 3HAaHUS O (U3HYECKUX SBICHUSX B
MOBCEHEBHON KM3HM s oOecreyeHus O€30HacHOCTH IpHU
oOpaiieHUn C  OBITOBBIMH HIpuOOpaMH U TEXHUUYECKUMU
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbsI U COOJIIOJEHUS HOPM
HKOJIOTUYECKOr0 MOBEJICHHS B OKpYXAloIeH cpene; MOHMMAaHUE
HE00XOIMMOCTHU MTPUMEHEHUS JOCTUKEHUN (PU3UKH U TEXHOJOTHUIl

AJI1 paiuOHAJIBHOTO ITPUPOAO0IIOJIB30BaHUA

11

OneIT ToMCKa, peodpazoBaHusl M MpeacTaBieHHs] HWHGOpMAaLUU
(U3UYECKOTO COEp)KaHUsI C HMCIOJIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHUKaTUBHBIX TEXHOJIOTHH; yMEHUE OLICHUBAaTh
JIOCTOBEPHOCTH MOJy4YeHHON MH(POpPMAIIUA Ha OCHOBE UMEIOIIUXCS
3HAaHUN W JIONOJIHUTEIBHBIX MCTOYHUKOB; YMEHHE HCIOJIb30BaTh
MpPU  BBIMOJHEHUW YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COAEpIKAHUS, CIPABOYHBIE MaTEPHUATbI,
pecypcbl  cetu UuTepHeT; BiameHue 0a30BBIMH  HaBBIKAMHU
npeoOpa3oBanrs MHPOPMAIMK W3 OJHOW 3HAKOBOW CHCTEMBI B
JIPYTyI0; YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHhbMEHHBIE M YCTHHIE

COO6H.[CHI/I5I Ha OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHMUYECKHUE ABJIEHUA
11 Mexanuueckoe jBukeHue. MarepuanpHas Touka. Cucrema OTCuéTta.
' OTHOCUTENBHOCTD JIBUXKEHHS
PaBHOMepHOE U HepaBHOMepHOe ABMkeHHE. Cpennss ckopocTb. dDopmyna
1.2 JUTSL BBIYMCIICHUS CpeHeN cKkopocTu: v = S/t
PaBHOMepHOE TpSIMONMHENWHOE NBH)KEHUE. 3aBUCUMOCTb KOOPJIMHATHI TeEla
OT BPEMEHHM B CIIy4ae paBHOMEPHOI'O MPSMOJIMHEHHOTO IBUKEHUS:
13 x(t)=x,+vt
['paduku 3aBUCHMOCTH OT BPEMEHM [JIsl MPOEKIHMH CKOPOCTH, MPOEKIUU
IIEPEMEIICHUS, IIyTH, KOOPAHMHATHI IIPU PAaBHOMEPHOM IPSMOIMHEHHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJMHATHI TE€Jla OT BPEMEHM B CIIy4ae PaBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABUKECHHUS:
1
Sl =v,, #1+a,* ;
2
DopMynbl Ul IPOEKIUU NEPEMEILECHUS, POEKIUU CKOPOCTU U IIPOEKIUU
YCKOPEHHS IIPU PABHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKECHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy +a, 1,
a,(f)=canst,
Ul.‘fz - Ul.'rz =2£IT.S'_T
['paduku 3aBUCHMOCTH OT BPEMEHU Ul MPOEKLUUU YCKOPEHUs, MPOEKIINH
CKOpPOCTH, TPOEKIUHU IEePEMELICHUS, KOOPAUHATHI IPU PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JABMXKEHUU
CBobonnoe manenue. Gopmyibl, onuchIBaronIye CBOOOJHOE MaJieHUuE Tela
1.5 10 BEpTHKAJIM (JIBUKEHME TeJla BHU3 HJIM BBEPX OTHOCHTEIBHO MMOBEPXHOCTU

3emnu). ['paduku 3aBUCUMOCTH OT BpPEMEHHU AJisi MPOEKLUUU YCKOPEHHS,




MMPOCKIMKU CKOPOCTU M KOOPAWHATHI IIPU CBO6OHHOM nmaacHun TCjIa I10

BEPTUKAIU

CkopocTh paBHOMEPHOI'O JIBMJKEHHUS Tella MO0 OKpykHOCTH. Hampasnenue
CKOpOCTH.

®opmyna Juisi BBIYUCICHUSI CKOPOCTHU Y€pe3 PaUyC OKPYKHOCTU M TIEPHOT

oOpareHus:
2nR
L=
T

[lenTpocTpeMuTenbHOe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIHHOIO

1.6 yckopeHus. @opMmyiia Ui BBIYACICHUS YCKOPEHUS:
2
qa. = v
“ R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
v = 1
T
Macca. [InotHOCTb BemecTBa. @opmysia s BBIYMCIEHUS IJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusndeckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI,
JIEHCTBYIOLLEH Ha TEJO
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
111 Fy 4 =—-Fi
1.12 Tpenue mokost U TpeHue CKoybxeHus. dopmyna s BBIYUCICHUS MOIYJIS




CUJIbI TPCHUS CKOJILXKCHUSA!

Fp=u-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHUA:

my -1,
F=G.-—L1_2
R
Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
dopmyiia st BBIYUCICHHS CHIIBI TSDKECTH BOJU3W MOBepXHOCTH 3emuu: F =
mg.
JlBrkenue ruianet Bokpyr Cosnaia. [lepBast kKocMuveckasi CKOPOCTb.

HesecomocTs n neperpysku

1.15

Hmnynec Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
D=mi

I/IMHy.TIBC cucTeMsbl Tel. I3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHIJIbI

1.16

3akoH COXPAaHCHUS UMITYJIbCa JIS 3aMKHYTOﬁ CHUCTCMBI TCII:
=y +m, U, =const

PeaktuBHOE ABHKEHHE

1.17

Mexann4geckas pa60Ta. CDOpMYJ'Ia JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHISCKOM OHCPIUU:




HE)E
E =1

* 2
Teopema o kuneruueckoi sHeprun. Gopmyia Ajsi BEIYUCICHUS
MOTEHIIUAIBLHOM SHEPTUH TEJa, MOIHATOTO

Haxa 3eMIIEN:

E,=mgh

MexaHnueckas SJHeprus:

E=E;+E »
1.19 .
3aKOH COXpaHEHMsI MEXaHMYECKOM dHeprun. Popmya s 3aK0Ha
COXpaHEHMsI MEXaHUYECKOM SHepruy B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpaienne MexaHU4eCKOW PHEPTUU NPU HATMYUH CUJIbI TPEHUS.
ITpocTeie MexaHU3MBI. «30JI0TOE IIPABUII0» MEXAHUKH.
Poruar. Moment cuitbr: M - FI.
YcnoBue paBHOBeCHUs pblyara:
M +M, +..=0
1.20
[TonsrkubIi 1 HEenoaABWKHBIN O0510ku. KITJ[ mpocThix MeXaHNU3MOB,
n= Aumes.ﬂaa
A‘S&I‘IZEEBEEHH
[laBiienue TBEpIOTO TENIA.
dopmyna s BBIYMCIICHHS 1aBJICHHS TBEPIOTO Tena:
_F
Pe3
191 JaBnenue raza. ATMocdepHoe TaBieHue.
I'nppocraTtuyeckoe naBieHNE BHYTPH KUIKOCTH.
dopmyna 175 BBIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBauyeckuii npecc
1.23 3akoH Apxumena. Dopmyna Uil ONPENENICHUS BBHITAJKHUBAIOIIEH CHIIBI,




JICHCTBYIOIIEH Ha TENO, NOTPYKEHHOE B KUIKOCTD UM T'a3:

Foug =pgV

Ycnopue maBanus Tena. [1naBanue CYAOB 1 BO3AYXOILIAaBAHUC

1.24

MexaHnudeckue KoJjieOaHus. AMIUIMTY/AA, IMEPUOA M 4YacToTa KoJeOaHWH.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

1.25

MaremaTuyeckuii ¥ TPY>KMHHBIA MasTHUKU. lIpeBpaieHue sHepruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue Konebanus. BerHyxneHusie konedanus. Pesonanc

1.27

MexaHuuecKHUe BOJIHEIL. HpOI[OJ'ILHLIe H MOIICPCUYHBbIC BOJIHEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

1.28

3By'K. FpOMKOCTL " BBICOTA 3BYKa. OTpa)KeHI/IC SBYKOBOﬁ BOJIHBI HAa I'paHUIIC

nByX cpen. MH(dpa3Byk u yIbTpa3ByK

1.29

Ilpaxmuueckue pabomol

W3mepenue cpenHeil MIOTHOCTH BELECTBA; apXUMEIOBOM CHUJIbI; KECTKOCTU
NpYXUHBL; K03 PUIIMEHTA TPEHUSI CKOJIbKEHUS; pa0OThI CUJIbI TPEHHUSI, CUIIBI
YIIPYTOCTH; CpeAHEN CKOPOCTHU JBM)KEHUS OpyCcKa M0 HAKJIOHHOM IIIOCKOCTH;
YCKOpEeHHs] OpycKa IMpu JBUKEHUU IO HAKIOHHOW IUIOCKOCTH; YaCTOTHI U
nepuojia KojeOaHM MaTeMaTHYecKOro MasiTHHKA; 4acTOThl M Mepuoja
Koje0aHUM MPYKUHHOTO MasTHHKA; MOMEHTa CHJIbI, JEHCTBYIOLIEro Ha
pblyar; paboThl CHJIBI YOPYrOCTH MpH MOABEME TIpy3a C MOMOILBIO
HETOABUKHOTO OJIOKa; padOThl CWJIBI YIPYTOCTH TPU TMOABEME Tpy3a C
MOMOIIBIO TOJBMXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMa MOTpYyKEHHOU
4acTU Tejla U OT IJIOTHOCTH >KMJKOCTH; HE3aBHCHMOCTH BBITAJIKMBAIOIIEH
CUJIBI OT MACCBI TE€Ja, CHUJIbI TPECHHUA CKOJIBXKCHHUA OT CHIJIBI HOPMAJIBHOI'O
JABJICHUST M OT pOJa IOBEPXHOCTH; CWJIBI YNPYTrOCTH, BO3HMKAIOUIEW B
NpyXHHE, OT CTEeNEeHU AeopMaliu MPYXKHUHBI; YCKOPEHHs] OpycKa OT yria
HAaKJIOHA HaNpaBISAIOUIeH; TmepuoAa (4acToThl) KojeOaHW HUTSHOTO
MasATHUKaA OT AJIMHBI HUTH, NICPUOa KoneOanuit MPY>XUHHOI'0O MadTHHUKaA OT

MacCCbl TIpy3a H JKECTKOCTHU MPYXUHbI; HCCICAOBAHHUC HC3aBUCUMOCTU




nepuoAa KoyieOaHW HUTSHOTO MasTHHKa OT Macchl Tpysa. [IpoBepka

YCJIOBHs PAaBHOBECHUSA pblyara

QDusuueckue s6neHUs 6 Npupode. TPUMEPbl IBUKEHHUS C Pa3IUYHBIMHU
CKOPOCTSIMH B KMBOM M HEXHUBOH MpUpOJe, NEHCTBUE CHIJIBI TPEHUS B

npupoac U TEXHUKE, MNPUJIMBBI U OTJIHMBBI, JBUKCHHUC IIJIAHCT ConneuHoi

1.30 CUCTEMbI, PEaKTHBHOE JBI)KEHHE KHUBBIX OPIraHHW3MOB, pblYaru B Tele
4eJI0BEKa, BIMSHNUE aTMOC(HEPHOTO JIaBJICHUS HA )KUBOM OpraHu3M, IJIaBaHHue
pbIO, BOCHpPHATHE 3BYKOB J>KMBOTHBIMH, 3EMIIETPSICEHHE, CEHCMHYECKHE
BOJIHEL, IIyHaMH, 2XO
Texnuueckue ycmpoticmea. CIMJOMETP, JaTYUKU MOJIOKEHUS, PACCTOSHUSA U
YCKOpEHUs, AMHAMOMETp, MOAIIMIHUKYA, PAaKeThl, pblYar, MOJABIKHBIN H

131 HGHOI[BH)KHBIﬁ 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, MMPOCTHIC MCXAaHU3MbI B 6I)ITy,

' COOO0IIAOIIUECS COCY/IbI, YCTPOUCTBO BOJIOMPOBO/IA, THIPABIMYECKUN TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMETp, IXOJOT,
UCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OcHOBHBIE TIONIOKEHUSI MOJIEKYJISIPHO-KUHETHUYECKONH TEOPUH CTPOCHUSA

2.1 BelecTBa. Mojenu TBEPAOTO, >KUIKOTO U Tra3000pa3HOrO COCTOSIHUI
BeniecTBa. Kpucrannuueckue u amopdHbie Tena

25 JBwxenue wyactuil BemecTBa. CBsI3b CKOPOCTH JBM)KEHHMS YacTUIl C

' Temneparypoil. bpoyHoBckoe nBukenue, tuddysus

2.3 CMauuBaHue W KAWL PHBIE SIBICHUS

2.4 TemioBoe paciiupeHue u cxatue

2.5 TemnoBoe paBHOBECHE

26 Buytpennss sneprus. Pabota u Temsomnepenaya Kak CrHocoObl M3MEHEHHS

' BHYTPEHHEHN HEPTrUun

2.7 Bunel Tenonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, NU3Ty4EHHUE
HarpeBanue wu oxnaxaenue Tten. KonuuecTBo TemioThl. Y aenbHas
TEIUIOEMKOCTb:

2.8

O=cm(ty—t)
29 3aKOH COXpaHEHMsI DHEPIrUU B TEIUIOBBIX IPOLECCAX. Y PAaBHEHUE TEIIOBOTO

OastaHca:




O +0, +..=0

2.10

Hcnapenue u xonaeHcauus. M3MeHeHUE BHYTPEHHEN DHEPIUU B IMPOLIECCE
UCIIapeHusi M KOHJeHcauuu. KumeHwe KuUAKOCTH. YJenbHas TemioTa

napooOpazoBanusi: L = Q/m

211

BnaxnocTth BO3ayXa

2.12

[InaBnenue u kpucrammsauus. V3meHeHue BHYTPEHHEH 3SHEPruu IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. y,I[eJ'IBHaﬂ TCIIOTA I1JIaBJICHUA:

0

m

2.13

BHyTpeHHss1 SHeprus cCropaHus TOIUIMBA. YJelbHas TEIUIOTAa CrOpaHus

tomauBa: ¢ = Q/m

2.14

[Mpunnmns! paboTs! TermoBbix apurateneit. KI1/1 rerutoBoro nsurarens

2.15

Ilpakmuueckue pabomul

W3mepeHne  ynenbHOW — TEMJIOEMKOCTM  METAUIMYECKOTO  LWIMHJIPA;
KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM KOMHATHON TeMIepaTyphl
(GUKCUpOBaHHOM Macchl, B KOTOpPYIO OIYIIEH HarpeTblil IWINHAD;
KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HarpeThiM LWJIMHAPOM, MOCIE OMYCKAHUS
€ro B BOJYy KOMHAaTHOM TeMIIEpaTyphl; OTHOCUTEIBHON BIAKHOCTH BO3]yXa;
yIEIbHOW  TEIUIOThl  IUlaBleHUs Jpaa. MccnenoBaHue — M3MEHEHHUS
TeMIIepaTypbl BOJbI NMPH PA3IUYHBIX YCIOBUAX; SBJICHUS TEINIOOOMEHA MpHU

CMELIMBAaHUH XOJIOJHOM U ropsiuel BOJBI; MPOLECCA UCTIAPEHUS

2.16

Qusuueckue A6neHUs 8  HNpupode: TIOBEPXHOCTHOE  HATSDKEHHE U
KallWUISIPHBIE SIBJICHUS B MPHUPOJE, KPHUCTAUIBI B MPHUPOJAE, H3IydEHHE
Connna, 3amep3aHue BOAOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHCA, CHCTa

2.17

Texnuueckue  ycmpoticmeéa:  KalWUISPbl, TMPUMEPbl  HCIOJIb30BAHUS
KPHUCTAJVIOB, KUJIKOCTHBIM TEPMOMETP, JAaT4YUK TEeMIEpaTypbl, TEPMOC,
CUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETPHI, TICHXPOMETp, MapoBas TypOWHA,

JIBUTaTeb BHYTPEHHETO CTOPAHUS

OJIEKTPOMATHUTHBIE ABJIEHUA




3.1

Onexrpuzanus Tei. J[Ba BUa 3J€KTPUUECKUX 3apsiioB

3.2 B3aumoneiictBue 3apskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHsI SJCKTPHUUECKOTO 3apsiia
34 Onexkrpuueckoe noiae. Hampsx€HHOCTh 3nekTpuueckoro mnosid. ITpunumn
CYTNEPHO3UINH JCKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snekrpuueckux 3apsaoB. [leficTBHE 3JIEKTPUUECKOrO IOJsA Ha
aneKkTpudeckue 3apsiabl. [[poBOJHUKY U TUAIEKTPUKH
[TocTrossHHBIN 3yeKTpUYeCKHil TOK. JleicTBHsS 3yekTpuyeckoro Toka. Cuia
toka. Hampsbxenue.
3.6 I=qg/t,U=A/q
DIIEKTPUUYECKOE COIPOTUBIIEHUE. Y ACIIBHOE AIEKTPUUECKOE CONIPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma s yuactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COETUHEHUE POBOTHUKOB:
I =1I,; U=U+U,; R=R +R,
1 1 1 2
3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PAaBHOTO CONIPOTUBIICHMUS:
U=U;I=1+1I; Rz%.
Cwmenranabie COETMHEHUS TTPOBOTHUKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoyns — Jlenmna:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHoOe IoJie IPSIMOTO MPOBOJHHMKA C TOKOM. JIMHMM
MarHUTHOM MHAYKIIUH
313 MarauTHoe mMoJie MOCTOSSHHOIO MarHuTa. B3auMoaencTBUE MNOCTOSTHHBIX

MAarHuToOB




3.14

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM

3.15

OnbiTel @apajes. SABneHue 351eKTpoMarauTHor nHaykiuu. [Ipasuio Jlenna

3.16

IIpaxmuueckue pabomuwl

H3MmepeHue 3IEKTPUYECKOrO  CONPOTHBIICHHS  PE3UCTOpPA; MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PaOOTHI AMEKTPHUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIEIO B IIPOBOJHHUKE
(pe3ucrophl, JaMIIO4Ka), OT HANpsHKEHUS Ha KOHIAX IPOBOJHUKA;
3aBUCHMOCTH CONPOTUBIIECHHUS OT JUIMHBI IPOBOJHMKA, IUIOLIAAU €T0
IIONIEPEYHOI0 CEUEHUS U YACIBHOIO COTPOTUBIICHUS.

IIpoBepka  mpaBmima  JuIs AIEKTPUIECKOTO HaIpsKEHUs pu
[IOCJIEZIOBATEIbHOM ~ COCIMHEHWU IPOBOJHMKOB;, IpaBWja Ui  CHJIBI
IEKTPUYECKOTO TOKA IPU IAPALICIBHOM COCAWHEHUH IPOBOJIHHUKOB

(pe3UCTOpPHI U JIAMITOYKA)

3.17

Qusuueckue A61eHUs 6 npupode. SICKTPUUYECKHE SBICHHUS B aTMocdepe,
JJIEKTPUYECTBO JKUBBIX OpPraHM3MOB, MarHUTHOE ToNie 3eMild, Jpeid

IMOJIFOCOB, POJIb MArHUTHOI'O ITOJIA JJIA )KU3HU Ha 3GMJIC, MOJIIPHOC CUAHUC

3.18

Texnuueckue ycmpoucmea. 3NEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, pPeocTar,
CUETYMK DJIEKTPUYECKOM SHEPTUH, IIIEKTPOOCBETUTENIbHBIE MPUOOPHL,
HarpeBaTeIIbHbIE AJIEKTPOIIPUOOPHI (mpuMeps), ANEKTPUYECKUE
PEIOXPaHUTENH, SJIEKTPOMArHUT, 3JIEKTPOABHUIaTeNlb IMOCTOSHHOIO TOKa,

TCHCPATOP MOCTOAHHOI'O TOKA

3.19

3HeKTpOMaFHI/ITHI>Ie BoiHkl. [IIkama QJICKTPOMArdUTHBIX BOJIH

3.20

JlydeBasg monenb cBeta. [IpsamoinHeHOE pacIpOCTpaHEHHUE CBETA

3.21

3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MMpEJIOMJICHUSA CBCTA

3.23

Hucniepcus ceera

3.24

JInnza. Xopn nyueit B snmH3e. POKYyCHOE pacCTOsHME JHMH3BL. OnThyeckas

cuna quasel: D = 1/F

3.25

['na3 kak ontuyeckas cucrema. Onruyeckue npuOopbl

3.26

IIpaxkmuueckue pabomul

##HtPar#Ht#113Mepenne onTUYECKON CHIIBI coOMparoleil JUH3BL, (POKYCHOTO
paccTosHUsL coOuparomeil JuH3bI (M0 CBOMCTBY paBEHCTBA pPa3MEpoOB
npeaMeTa U N300pakeHHs, KOT/1a IPeIMET pacIoioxkKeH B ABOIHOM (doxyce),

MoKa3aTeisd MpeJIOMJICHUA CTCKIIA.




#i#HtPar#H#H#lccnenoBanue cBOWCTBA N300paXKEHUs, TOIYYEHHOTO C [IOMOILBIO
cobuparoiell JIMH3bL, U3MEHEHUSI (POKYCHOTO PACCTOSIHUS JABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa NIPEJIOMJIEHHs CBETOBOTO JIy4ya OT yIJia MaJeHHs Ha

T'paHUIE «BO3AYX — CTCKIIO»

QDuzuueckue saenenus 6 npupode: 3atMeHuss ConHua u JlyHbl, LBeTa Tel,

327 ONTHYECKHUE sBJICHUS B aTMOoc(hepe (1iBeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, (oToammapar, ONTHYECKHUE
' CBETOBOJIBI
4 KBAHTOBBGIE SABJIEHUA
41 PagunoaktuBHOCTE. Aub(a-, Oera-, ramMma-usnydeHus. Peakmuu anbda-u
' Oera-pacrajga
45 OmnwiTel Pesepdopaa mo paccesnuto anbda-yactunl. [lmaneraphas mojenb
' aToma
4.3 CoctaB aroMHOTr0 sifipa. M3orornbl
4.4 [Iepnon nmonypacnana aTOMHBIX SAEp
4.5 SnepHble peakuu. 3aKOHbI COXpPaHEHUS 3apsAJ0BOI0 U MacCOBOT'0 YHMCET
Qusuueckue s61eHUs 8 Npupooe: ECTECTBEHHBIH paJUOAKTUBHBIN (OH,
4.6 KOCMHUYECKHE JIy4d, PaTUOAKTHBHOC H3IydeHUE TMPUPOTHBIX MHHEPAJIOB,
NeiCTBUE PaJIMOAKTUBHBIX U3ITyUYE€HUN Ha OPraHU3M YelIOBEeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHIMBHIYaJIbHBIN HTO3UMETP,

KaMepa BI/IJ'IBCOHa, AACPHAA SHEPTCTUKA

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/IaHKE,

nepepadotanHoe [lepoiikun .M., UBanos A.M. AkiimoHepHoe 00111eCTBO

«M3parensctBO «IIpocBemienne»

» ®dusuka: 8-t kacc: 6a30BbIM YPOBEHB: YUSOHUK; 3-€ U3/IaHue,




nepepaboranHoe [lepoimkun .M., IBanos A.W. AkunoHepHoe 00111eCTBO
«3narensctBO «lIpocBemienue»

» ®usuka: 9-i kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3JIaHNE,
nepepadboranHoe [leppimkun .M., I'ytauk E.M., IBanos A.W. u np.

AxknnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Jlykamuk B. U. «COopHuk 3anau no gusuke. 7-9 knacce» (M.:
[Ipocsemenue, 2021);

['pomiieBa O. U. «KoHTposbHBIE U CAMOCTOSITENIbHBIE pa0OTHI 10 pusuke. 7-9
kjacce» (k yueOHuky A. B. [leprimkuna) (M.: U3natenscTBO «OK3aMen,
2020);

I'enpenmrenin JI. 3. «®usznka. 9 knacc. CaMoCTOSTENBHBIE U KOHTPOJIBHBIE
pabotey (M.: BUHOM. JlaGopatopus 3Hanuii, 2020);

«Duzuka. [lnarnoctuyeckue padbotsl. 9 kiace» (aBtopsl: B. B. [llaxmaTona, O.

P. Illedep) (M.: Ipoda, 2018);

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

VYuu.py, Axnace, [-Smart



