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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma o ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEr0 00pa3oBaHuUs COCTAaBIIEHA HA OCHOBE
MOJIO)KEHUH M TpeOOBaHMH K pe3ylbTaTaM OCBOEHMS Ha 0a30BOM YpPOBHE OCHOBHOM
00pazoBaTensHOM nporpaMmel, peactaBieHHbIX B DT'OC 00O, a takxke ¢ yu€tom denepanbHON
paboueii mporpaMmsbl Bocniutanus 1 KoHneniuu npenoaBanusiydaeonoro npeamera «dusukay.

Copneprkanue mporpamMmmsl 1o pU3UKE HANpaBIeHO Ha POPMUPOBAHUE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH OOYYarOIIMXCS M OPTaHMU3AIMI0 U3y4eHUs (QU3MKH Ha JIeSITEIbHOCTHON OCcHOBE. B
nporpaMMe Mo (U3UKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO MpeiMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO Kk mIaHHpPYeMbIM JHMYHOCTHBIM W METANpeIMETHBIM pe3yJlbTaTaM
00yueHus, a TaKKe MEXIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX INpEJIMETOB Ha
YPOBHE OCHOBHOTO 00ITIeTO 00pa3oBaHuUsl.

[IporpamMma mo QusukKe ycTaHaBIMBAaeT paclpeaeieHre y4eOHOTO MaTepuaia Mo rojam
oOyuenuss (Mo KiaccaM), MpeiaraeT MPUMEPHYIO TOCJIEI0BATeIbHOCTh U3YYCHHS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COJEpKAHUA U YyUETE BO3PACTHBIX OCOOEHHOCTEN
00yJaronmxcs.

[Tporpamma 1o usmke pazpadboTaHa ¢ EIbI0 OKa3aHUSI METOUYECKON TOMOIITH YIUTEIIO B
co37aHuu paboyveil mporpaMmbl IO YUeOHOMY MPEMETY.

Ousuka ABISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB,
MOCKOJIbKY (pU3MUECKHe 3aKOHBI JIEXKAT B OCHOBE INPOLIECCOB M SBICHUH, M3y4aeMbIX XUMUEH,
Ouosioruei, actpoHOMHUeH U (pusndeckoil reorpaduell, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, NpefocTaBiseT HauOosiee sICHble OOpas3lbl NMPUMEHEHHsS HAy4YHOIO MeEToja
MO3HAHUSI, TO €CTh CII0C00a MOTyYeHUs T0CTOBEPHBIX 3HAHUI O MHpeE.

Opna W3 THaBHBIX 3a7ad (Qu3MUecKoro oOpa3oBaHUs B CTPYKType OOIIero oOpazoBaHUs
COCTOUT B (OPMHPOBAHMM €CTECTBEHHO-HAYyYHOM TPaMOTHOCTH W HMHTEpEcaKk Hayke Yy
00yJaroIUXCS.

WN3yuenune ¢usnku Ha 0a30BOM YpOBHE MpEANOJaraeT OBJIaJEHHE CIEeIYIOLUMU
KOMITETEHTHOCTSIMH, XapaKTePHU3yIOIIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:!

HAyYHO OOBSACHATH SBJICHHUS,
OLICHMBATh U MIOHUMAaTh OCOOEHHOCTU HAyYHOI'O MCCJIEI0BaHUs; UHTEPIPETUPOBATh
JIaHHbIE ¥ MCII0JIb30BaTh HAy4YHbIE J10KA3aTEIbCTBA JUISl TOTY4EHHS BEIBOJIOBY.

[lemn w3yueHus (U3WKM Ha ypOBHE OCHOBHOTO OOIIEro OOpa3OBaHHS OMPEICIICHBI B
Konnenmuu npenogaBanus yuyebHoro npeamera «Dusuka» B 00pa30BaTeIbHBIX OpraHU3AIMIX
Poccuiickoii ®enepanuu, peanusylomMUX OCHOBHBbIE 00I1€00pa3oBaTeIbHbIE MPOrpaMMBI,
yTBepkIEHHON pemenuem Komrernn MuHuncrepcrBa mpocsemenuss Poccuiickon ®@enepanun
(mpotoxoi ot 3 nexabps 2019 r.

Ne T1K-4BH).

Lenu nzydenus Gu3MKu:

puoOpeTeHne MHTEepeca U CTpPEeMJIEHHs OOydaroluxcs K HAayyHOMY H3YUYEHHIO
NPUPOIBI, Pa3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMpEACTaBICHUI O HAyYHOM METOJA€ TNOo3HaHUs U (QOopMHpOBaHHE
UCCJIEZIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOLIUM SIBJICHUSIM;
¢dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3ylbTaTa H3y4eHUS OCHOB
CTpOEHHSI MaTepUH U (PyHIAMEHTABHBIX 3aKOHOB (PH3UKH;
(dbopMUpOoBaHUE NPEACTABICHUHN O poJiu (PU3UKU IS Pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
pa3BUTHE TPEACTaBICHUA O BO3MOXHBIX cepax Oyayieil mpodeccruoHanbHOU
NESITEIBHOCTH, CBSI3aHHON C (DM3MKOM, MOATOTOBKA K JajJbHEUIIEMY OOYyYEHHIO B
STOM HaIPaBIICHUH.

JlocTikeHne HTUX 1eJiedl mporpamMmbl 10 (M3MKE HAa YpPOBHE OCHOBHOTO OOILEro

00pa3oBaHMs 00ECTICUUBACTCS PEIICHUEM CIICIYIOIINX 3a/1a4:
npuoOpeTeHne 3HaHUW O JUCKPETHOM CTPOCHHM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHne yMEHUH ONMUCBHIBATH M OOBACHATH (PU3MUSCKUE SBICHUSIC
MCIIOJIb30BAHMEM ITOJTyYCHHBIX 3HAHUM;
OCBOEHUE METOJIOB PEUICHHs NPOCTEHIIMX PACYETHBIX 3373y C HMCIOJIb30BAHUEM
buznuecKkux Moiesnieil, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 3a/1a4;



pa3BUTHE YMEHHWI HAONIONaTh TPUPOIHBIC SBICHHUS U BBITIOJNHSATH OIIBITHI,
n1abopaTopHble pabOThl U HKCIEPUMEHTAIbHbIE HCCIEI0BAaHUS C HCIOJIb30BaHUEM
U3MEpUTEIbHBIX TPHOOPOB;

OCBOEHHE MPHUEMOB paboOThl ¢ MHpOpMaIMeld (PU3UIECKOTO COMEpIKAHUs, BKIIOYAs
MH(OPMAIIMIO O  COBPEMEHHBIX JOCTHKEHUAX (PU3UKU, aHAIIU3 U KPUTHUECKOE
OlLleHUBaHHe HH(OpPMaLIUH;

3HAKOMCTBO €O cdepamMu TPOQPECCHOHATBLHON JEATENBHOCTH, CBSI3aHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JIOCTHIKCHHUSIX
(bU3UYECKON HAYKH.

Ha wmsyuenne ¢usuku (0a30BBI ypoOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUS
oTBoauTcs 238 yacoB: B 7 kiacce - 68 yacoB (2 yaca B Henento),B 8 kiacce - 68 yacoB (2 yaca B
Heneno), B 9 kimacce - 102 gaca (3 Jaca B HeCINIO).

[Ipennaraemslii B mporpaMme no (pU3MKe MepedeHb J1adopaTOpHBIX padOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, Y4uTellb JejaeT BbIOOp mpoBeneHUs 1a00opaTOpHBIX pPadOT U
OTIBITOB C YYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00y4JarolXcs, CIUCKa IKCIEPUMEHTAIBHBIX
3aJlaHu i, TIpeJyIaraeMbIX B paMKaXOCHOBHOTO TOCYAapCTBEHHOI0 K3aMeHa 1o (hu3uKe.



COJAEPKXAHUE OBYUYEHMUSA

KJIACC
Pazgen ®usuka u e€ posib B IO3HAHUM OKPYKAKOIEr0 MUpa

®du3suka - HayKa 0 npupoje. SBienus npupoasl. PU3NUECKUE SBICHNA: MEXaHUYECKHE, TEIUIOBLIE,
IEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®duznyeckune BenuunuHbl. M3mepenue ¢puznyeckux BeanunH. Ousnueckre npuOopsl.

[TorpemHocTh M3MepeHu MexIyHapoiHasi CUCTEMA €IMHMUII.

Kak ¢usuka u npyrue ecrecTBeHHbIE HayKHd H3ydaloT Hpupojy. EcrecTBeHHO-HaydHbIN MeTox
NO3HAHUA: HAONIO/IEHHE, TOCTAaHOBKAa HAYYHOT'O BOIPOCA, BBIIBMIKCHHE THIIOTE3, KCIIEPUMEHT I10
IpOBEpKe TUIIOTE3, 00bICHEHNE HalmogaeMoro siBiueHus. Onucanne GU3NIECKUX SBJICHUH C TOMOIIBIO
MOJIEJIEH.

MexaHnudeckue, TeIUIOBbIE, AIEKTPUYECKIe, MATHUTHbIE, CBETOBBIC SIBJICHHUS.
duznyeckre mMpubopsl U MPoIIeIypa MPSIMbIX U3MEPEHUI aHATIOTOBBIM U U(DPOBBIMITPHOOPOM.

Ornpenenenue 1EHbI AeTEHUS KBl U3MEPUTEILHOTO MPUOOpa.

N3mepenue paccTosiHU.

N3mepenune o0bEMa )KUAKOCTH U TBEPOTO TEA.

OnpeneneHue pa3MepoB MaJbIX TEJl.

N3mepenne Temneparypbl Npy MOMOIIM KUIKOCTHOTO TEPMOMETPA U AaTUUKATEMIIEPATypPHI.

[IpoBenenue rccnenoBaHus MO MPOBEPKE TUMIOTE3BI: NATLHOCTH MOJETA MIapUKa, MyIIIEHHOTO
TOPU3OHTAIIBHO, TEM 00JIbIIIe, YeM OOJIbIIIE BHICOTA ITyCKa.
Pazgen IlepBoHayajibHbIE CBeleHHsI O CTPOEHHH BelecTBa

CrpoeHnue BeliecTBa: aTOMbl U MOJEKYNIbl, UX pa3Mmepbl. ONbIThI, JOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEIllEeCTBa.

JIBu>xkeHnue yactuil BemiecTBa. CBsI3b CKOPOCTU JABMKEHUS YACTHIl C TeMIeparypoil. bpoyHoBckoe
nBkeHue, 1uddysus. BzanmoaeiicTBre 4acTHI] BEIIECTBA: MPUTSHKEHUE U OTTATKUBAHHUE.

ArperatHbple COCTOSIHUS BELIECTBA: CTPOCHUE Ta3oB, JKUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKHUX )
Tel. B3auMMOCBsS3p MeEXIy CBOMCTBAMM BEUIECTB B pPa3HbIX AarperaTHbIX COCTOSIHUSAX M HX
ATOMHO-MOJIEKYISIPHBIM cTpoeHHeM. OCOOEHHOCTHU arperaTHbIX COCTOSIHHIA BOJIBI.

HaGnronernne 6poyHOBCKOTO IBHKEHUS.

Habmonenue nuddysun.

HaGnronenue siBieHU, 0OBICHSIOMUXCS IPUTSDKCHUEM HITH OTTAJIKUBAHUEM YaCTHI]
BEILIECTBA.

Onenka amaMmeTpa aromMa METOJOM psaoB (¢ wHcmosib3oBaHueM (ortorpaduit). ONBITE TIO

HAOJII0JICHUIO TETJIOBOTO PaCIIUPEHHUsI ra30B.

OnbIThI 10 OOHAPYKEHUIO AEHCTBHS CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Pazgen /IBM:keHHMe M B3aMMOAEHCTBHE TeJI

MexaHnnueckoe aBUKeHHE. PaBHOMepHOoe M HepaBHOMepHoe IBmkeHue. Ckopocth. CpenHsas
CKOPOCTb IIPY HEPAaBHOMEPHOM JBHUKEHUU. Pacué€T myTu u BpeMeHH ABUKEHHUS.

SBnenne uHEpHUU. 3aKOH HMHEpPIMHU. B3aumopeilcTBHe Tesl Kak MPUYMHA U3MEHEHUS CKOPOCTH
JIBKeHus Ten. Macca kak Mepa uHepTHOCTH Tena. llnotHocts BemiectBa. CBsA3b INIOTHOCTU C
KOJIMUYECTBOM MOJIEKYII B €UHHIIE 00bEMA BEIIeCTBA.

Cuna xak xapakTepucTuKa B3aumozeiictsus ten. Cuna ynpyroctu 1 3akoH I'yka. i3mepenue cuibsl
C MMOMOIIBIO IMHAMOMETpa. SIBICHUE TATOTEHUS U cuia TshkecTH. Cuila TSDKECTH Ha JpYyrux IutaHerax. Bec
tena. Heecomocts. CrioskeHHE Cuil, HAallpaBJICHHBIX 110 OJHOW npsiMoi. PaBHOneicTByromas cuin. Cuna
TpeHus. TpeHne CKOJIBKEHHUsS U TPEHUE MOKos. TpeHune B IpUpOIe U TEXHUKE.

HaGJ’IIOI[eHI/IC MCXaHHUYCCKOTO ABHMXXCHHUA TCIIA. I/I3MepeHI/Ie CKOpPOCTH HpHMOHHHeﬁHOF (8}

I[BI/I)KGHI/ISI.H36J'IIOI[GHI/IG SIBJICHHUA MHEPIUU.



Habmroenne u3mMeHeHus: CKOPOCTH IIpU B3auMozeHcTBUH Tel1. CpaBHEHUE MAcCC 110
B3aUMOICUCTBUIO TEIL.
CioxeHue cuil, HallpaBJIeHHBIX 110 OJJHOW MPSIMOM.

Omnpenenenue CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIIApUKA B )KUJIKOCTHU, MOAEITH dIEKTPUUECKOTO
aBTOMOOMJIS U TaK Jiayee).

Onpenenenue cpeHed CKOPOCTH CKOJIbAKEHUS OpyCKa WM LIapuKa 0 HAKJIIOHHOMIIIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPOTO Tea.

OnbIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD pacTshkeHus (Aedopmanyn) IpyKUHbI OT TPUIOKEHHON
CHUJIBL.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tejla U Xapakrepa
COIIPUKACAIOLIUXCS TIOBEPXHOCTEM.

Pazgen /laBJiieHMe TBEPABIX TeJ KUIAKOCTEi M ra3oB

HaBnenue. CriocoObl yMCHBIICHUS W YBEJIWMYCHHS daBieHus. JlaBineHue ra3za. 3aBHCUMOCTD
JaBJIEHUs Ta3a oT 00bEMa, TemnepaTypsl. [lepegaua napneHust TBEPABIMU TETIAMH, )KUIKOCTSIMH U Ta3aMU.
3akon [lackamsa. [lHeBMaTHyeckue MalIMHBL. 3aBUCUMOCTb [JaBJICHHUA JKUAKOCTH OT TJIYOMHBI
I'unpocratnueckuii napagokc. Coodmaroniuecs cocyasl. ['napaBandyeckue MEXaHU3MBI.

Atmocdepa 3emsin u atMocepHoe naBieHue. [IpuuuHbl CylecTBOBaHUS BO3AYIIHOM 000JI0YKU
3emsu. OneiT Toppuuerum. 3mepenne atMocepHOTo 1aBieHus. 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS
OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 1715 u3MepeHus: aTMOCHEPHOTO TaBICHUS.

JlelicTBHE >KUAKOCTH U Ta3a Ha MOrpyXEHHOE B HUX TeJo. BrITankuBaromas(apXxuMea0Ba) cuia.
3akoH Apxumena. [InaBanue ten. Boznyxomnnasanue.

3aBHUCHUMOCTD JABJICHUS T'a3a OT TEMIEPATYPBHI.

[lepenaya naBiaeHUs )KUIKOCTHIO U Ta30M.

CooOmraromuecs: CoCyibl.

I'mapaBauyeckuii npecc.

[IposiBiienue pericTBUST aTMOCHEPHOTO JTaBICHUS.

3aBUCUMOCTH BBITAJIKMBAIOIIEH CHITBI OT 00bEMa MOTPYKEHHON YaCTH TeJla U MJIOTHOCTH KU IKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CHIIbI BECY BBITECHEHHOM JKUJIKOCTH.

VYcnoBue mnaBaHUsA TeN: IUIaBaHWE WM TOTPYKEHHE Tel B 3aBUCMMOCTH OT COOTHOIICHUS
IUIOTHOCTEH TeJla U KUAKOCTH.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyKEHHON B )KUJIKOCTh YaCTH TeJa.

OrnpeneneHre BBITATKABAKOLIEN CHIIBL, IEUCTBYIONIEH HA TEJO, IOTPYKEHHOEB KUKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH CHJIbI, IEHCTBYIOLIEH Ha TEJIO B JKUJKOCTH, OT MacChl
Tena.

OnepIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHIbI, JEHCTBYIOLIEH HA TEIO B
KHUJKOCTH, OT 00BbEMa MOTPYKEHHON B XKHUJIKOCTh YACTH TeJa U OT MIIOTHOCTHKUAKOCTH.

KonctpynpoBanue  apeomeTpa HWIM  KOHCTPYMPOBAHME JIOAKM W ONpeAciieHue €€
Ipy3010JbEMHOCTH.

Pazgen PabGora m MmomHOCTL DHeprus

Mexanunyeckas pabota. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAas IUIOcKOcTh. [IpaBuio paBHOBecHs pblyara.
[IpumeneHue mpaBuiia paBHOBecHs! pblyara K OJoky. «3onoToe npaBuio» mexaHuku. KIIJ[ mpocrteix
MexaHu3MOoB. IIpocTbie MexaHU3MBbI B ObITY U TEXHHKE.

Mexannyeckas 3Heprus. KnHerndeckass U noreHuuanbHas dHeprus. IIpeBpamieHneonHoro suaa
MEXaHUYECKOM SHEPIUU B APYroi. 3aKOH COXPAHEHUS IHEPT U B MEXAHHUKE.

[Ipumepsl MPOCTBIX MEXAHU3MOB.

Omnpenenenue pabOThl CUIBI TPEHHUS NPU PABHOMEPHOM JIBM)KEHHHM Tela 0 TOPU3OHTAIbHON
MOBEPXHOCTH.



HccnenoBanue ycinosuil paBHoBecus pordyara. Msmepenne KIIJ[ HakJIOHHOM TUIOCKOCTH.
N3ydyeHne 3akoHa COXpaHEHUsI MEXAaHUYECKOW SHEPIUU.

KJIACC
Pasnen TemioBble siBJICHUA

OcCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHUECKON TEOopuu CTpoeHMsI BellecTBa. Macca u
pa3Mepsl  aTOMOB M MOJIEKYII. OnbIThl,  MOATBEP)KJIAIOUIME  OCHOBHBIE  TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopnenu TBEPAOro, KHIKOTO W Ta3000pa3HOro COCTOSIHMK BemiecTBa. Kpucramnuueckue u
amopdubie Tena. OOBSICHEHHE CBOWCTB Tra3oB, XHAKOCTEH W TBEPABIX TEN HAa OCHOBE MOJOKEHUI
MOJICKYJISIPHO-KMHETHYEeCKOM Teopun. CMauMBaHUEU KalWJUISIPHBIE SBJICHUS. TerioBoe paclIupeHue u
cKaTHe.

Temneparypa. CBsI3p TeMmmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABM)KEHMsI 4acTHLl. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHMs] BHYTPEHHEW SHepruu: Terionepenada M coBeplIeHUe padoThl. Buabl
TEIUIoNepeIaun: TeMJIONPOBOJHOCTb, KOHBEKLIUS, U3ITyUYEHHUE.

KonmuecTBo TemmoTsl. Y aenbHast TEIUIOEMKOCTH BellecTBa. TerIoo0MeH U TEIIOBOE PaBHOBECHE.
VYpaBHeHue TemyioBoro OanaHca. [lnaBneHue W OTBepJeBaHUE KPUCTAJUIMYECKUX BELIECTB. Y JeJIbHAs
terioTa tiaBieHus. [lapooOpazoBanne u koHueHcanus. Mcnmapenwe. Kunenwe. YiaenbHas Ttemiora
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS! OT aTMOC(HEPHOTO AaBJICHUS.

BnaxsocTs Bo3nyXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJIOTa CrOPaHusL.

[Tpunuunsr pabotel Temnosbix asurarenedt KIIJ temnosoro nsurarens. TemyioBbleBUTATENHN U
3alIUTa OKPY>KarolEn Cpeibl.

3aKOH COXPAaHEHHMsI ¥ PEBPALEHUS SHEPTUHU B TEIUIOBBIX IPOLIECCaX.

Hab6monenue 6poynoBckoro nemwkenus. Habnronenue auddysum.

HaGmonenne sBIeHWI CMauuMBaHUS W KaNlWUIAPHBIX siBIeHUN. HaOmoneHue TermioBoro
pacumpeHus Tenl.

V3meHeHue naBieHHs Ta3a Py M3MEHEHUU 00BhEMA U HArPEBAHHUH WITH OXJIKICHUH.

[TpaBuna usmepenus temrnepatypbl. Buasl Teronepenaun. OXiaxkIeHrue Mpyu COBEPIICHUN PaOOTHI.
HarpeBanue npu coBepiieHu paboThl BHEIIHUMU cuiamu. CpaBHEHUE TEIUIOEMKOCTEH Pa3IMuHBIX
BCIILICCTB.

HaOmronenne kumneuns.

Habnronenne mnocTossHCTBa TeMmIepaTypbl IPH IIAaBJIEHUW. MoJenu TEIUIOBBIX JBUraTeseH.

OmnbITH 0 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO NPUTSDKEHUS. OTBITHI 10 BBIPALMBAHUIO

KpPHUCTAJUIOB [TOBAPEHHOM COJIM WIIM caxapa.

OnpIThI 110 HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHUS Fa30B, )KUIKOCTEH U TBEPABIX Tell.

Onpenenenue AaBaeHUs BO3ayXa B OaJUIOHE MINpUIIa.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHS BO3[yXa OT €ro o0béMa U HarpeBaHUs WU

OXJIQXKICHU L.

[IpoBepka runoTe3bl JIMHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTypsl.

Habmonenue u3MeHeHUs BHYTpPEHHEH HSHEpPruM Tejla B pe3yjbTaTe TeIuloneperaud U padoThl
BHEIIIHUX CHUJL

HccnenoBanue siBieHus TEII000MeHa MPU CMEIIMBAHUY XOJIOJHON U TOPSYEHBOIbI.

Omnpenenenne KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOH MpH TEIIo0OMEHe C HarpeTbiM
METAJUTMYECKUM LIUIUHIPOM.

Onpenenenue yaenpHON TEIUIOEMKOCTH BelecTsa. VccnenoBanne npouecca uCapeHusl.

Onpenenenne OTHOCUTENIBHOW BIAXXHOCTH BO3ayxa. OmnpeeneHue yaeabHOW TEIJIOThI IUIaBIeHUs

JIpJA.
Pa3nenn DiiekTpMYecKHe U MarHMTHBIC SIBJICHHUSA

Onextpuzanus Ten. [IBa poaa 3JIeKTpUUYECKUX 3apsiioB. B3anumoaelcTBue 3apsyKeHHBIX Tell. 3aKOH



Kynona (3aBUCUMOCTH CHIJIBI B3aMMOJCUCTBHSI 3apsDKEHHBIX TEJ OT BEJIMYHMHBI 3aps/IOB M PACCTOSHUS
MEX/1y TEIaMH).

Onekrpudyeckoe mone. Hanpsok€HHOCTh  AiieKTpudeckoro moiis.  [IpuHIMm — cynepro3uiyu
UIEKTPUYECKUX M0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snektpudeckux 3apsgoB. DJeMEHTapHbIN ayeKkTpuuyeckuid 3apsg. CTpoeHue aTtoma.
[TpoBOIHUKYN U JUATCKTPUKH. 3aKOH COXPAHEHHUS SJICKTPUIECKOTO 3apsa.

DNEeKTpUYECKHil TOK. YCIIOBHS CYHIECTBOBAaHHS JJIEKTPHUUECKOTO TOKA. MCTOUHMKUIOCTOSHHOTO
TOoKa. JIeHCTBHUS 3JEKTpUYECKOro TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKHI TOK B
AKHUJKOCTSX U ra3zax.

Onekrpuyeckas uenb. Cuwiia Toka. DiekTpuuyeckoe HampspkeHue. CONpoTHBIEHHE HPOBOJHHKA.
VY nenabpHOE cOnpoTUBIIEHHUE BellecTBa. 3akoH OMa 1st yuactka uend. [locnenoBaTensHoe U apauienbHOe
COEIMHEHNUE ITPOBOHUKOB.

PabGora u MomHOCTH 371eKkTpuueckoro Toka. 3akoH J[xoyns-JleHna. DiekTpuueckue LeNu U
NOTPEeOUTETH NIEKTPUUECKOH FHEeprun B 0bITY. KOpoTkoe 3ambIkaHMeE.

IlocTostHHBIE MarHUTHI. B3auMoeiicTBHe MOCTOSIHHBIX MarHuTOB. MarHuTHoe mose. MarHuTHoe
nojie 3eMJId U €ro 3HaueHue Ui >Ku3HU Ha 3emuie. OmbIT DpcTena. MarHuTHOE MOJe 3IEKTPHYECKOTOo
Toka. [IpuMeHeHne 3eKTPOMarHUTOB B TeXHUKE. JleficTBue MarHMTHOTO MOJIs Ha MPOBOJHHUK C TOKOM.
DNEeKTPOIBUTATEI TIOCTOSIHHOTO TOKa. Vcrionb30BaHme 3JEKTPOIBUTATENEH B TEXHHUECKIX YCTPOMCTBAX
¥ Ha TPAHCIIOpTE.

OmnbiTel @apazes. SIBneHue 3neKTpoMarHuTHoW uHAyKuMU. [IpaBuno Jlenua. DnexTporeneparop.
CriocoObl MOJTy4eHUs! 3JIEKTPUYECKONW 3HEpruu. DJIEKTPOCTAHIMU Ha BO300HOBIISIEMBIX HCTOYHHKAX
SHEPruu.

DJIeKTpU3aLus Tell.

JIBa pojia AIEKTPUUECKHUX 3apsAI0B U B3aUMOJACUCTBHE 3apSKEHHBIX TeJl. Y CTPOUCTBO U ACHCTBUE
3JEKTPOCKOIIA.

DnekTpocTaTuuecKass UHAYKIINS.

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsA10B.[I[pOBOTHUKY U TUATIEKTPUKH.

MopenvupoBaHue CUIOBBIX JIMHUNA JIEKTPUIECKOTO MO VICTOYHHKY TOCTOSIHHOTO TOKA.
JleficTBUS STIEKTPUUECKOTO TOKA. DIEKTPUUECKUI TOK B )KHAKOCTHU.I"a30BbIN pa3psi.
N3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenue 21eKTpUIecKoro HalpsKEHKs BOJIBTMETpOM.PeocTaT 1 Mara3uH CONPOTUBIICHUMN.
B3anmopaeiicTBre NOCTOSIHHBIX MAarHUTOB.

MonenupoBaHue HEBO3ZMOXKHOCTH pa3/IeIeHUs MOJIFOCOB MarHuTa. MoJienupoBaHnue MarHUTHBIX
TIOJICH MMOCTOSTHHBIX MAarHUTOB.

OneiT Dpcrena.

MaruuTHO€ noJjie Toka. JJIEeKTPOMArHuT.

JleficTBr€ MarHUTHOTO TOJIS HA TPOBOJIHUK C TOKOM.DJIEKTPOIBUTATEb MOCTOSTHHOTO TOKA.
UccnenoBanue siBeHUs 2IeKTpOMarHuTHOM nHAyKimu. OnbiTel Dapazes.

3aBUCUMOCTD HalIPaBJICHUS MHAYKIIHOHHOTO TOKA OT YCJIOBUH €r0 BO3HUKHOBEHHUS.
DIEeKTPOTreHepaTop MOCTOSIHHOTO TOKa.

OmnbITh! 1O HAOMIOIGHUIO AJIEKTPU3ALINHY Tell MHAYKLIKEH U pu conpukocHoBeHnH. MccnenoBanue

NEUCTBUS AJIEKTPUYECKOTO TOJIsl Ha IPOBOAHUKU U AU3IeKTpuku. COOpKa U MpoBepKa paboTh

ANEKTPUYECKON LIENH MOCTOSHHOTO TOKA.

W3mepeHue u peryinpoBaHue CUibl ToOKa. Mi3MepeHne u perynupoBaHue HalpsKEHUsL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIET0 Yepe3 pe3UcTOp,0T COMPOTUBIIEHHS pe3rcTopa U

HaIpsUKEHUs Ha PE3UCTOpE.

OneIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOIO CONPOTUBIIEHUS IIPOBOJHUKA OT €ro
JUIMHBI, TJIOIAAM MOTIEPEYHOT0 CEUEHHS U MaTepHara.

IIpoBepka npaBuiIa CII0KEHUS HANPSHKEHUI IPU MOCIIE]0BATEIbHOM COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuiIa st CHIIBI TOKa MPH MapajieIbHOM COEAMHEHMH pe3ucTopoB. OmpeneneHue

pabOThI AMEKTPUIECKOTO TOKA, HAYILETO YEPE3 PE3UCTOP.



OnpeneneHne MOIIHOCTH 3JIEKTPUYECKOIO TOKa, BblAeIsieMOW Ha pesucrope. MccienoBanue

3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HAIIPSIKEHUs Ha HEW.

Omnpenenenune KIIJ[ HarpeBaTens.

HccnenoBanne MarHUTHOIO B3aUMOJIEHCTBUS IIOCTOSIHHBIX MarHUTOB.

V3yueHre MarHUTHOT'O MOJIsI TOCTOSIHHBIX MAarHUTOB MPHU UX 00BEIMHEHUH Hpa3/IeTICHUN.

HccenenoBanue AeUCTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnpIThI, 1EMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIbI B3aUMOJEUCTBUSI KaTyLIIKUC TOKOM U MarHuTa oT
CWJIBI TOKA U HaIIPaBJICHUsI TOKA B KATYILKE.

W3ydeHne AeHCTBUS MarHUTHOTO IIOJISI HA NMPOBOJHUK ¢ TOKOM. KOHCTpynMpoBaHue M H3ydeHHE

paloThI 3JIEKTPOABUTATES.

N3mepenue KIIJI[ anekTpoaBUraTesibHOM yCTaHOBKH.

OneITHl 10 MCCIENOBAHUIO SIBJICHUS 3JEKTPOMATHUTHONM MHAYKIUHU: HCCIEIOBAaHUE W3MEHEHHUH
3HA4YECHUS U HANPABJICHNUs MHIYKIMOHHOTO TOKA.

KJIACC
Pasnen MexaHnuyeckue siBJICHUS

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cucrema otcuéta. OTHOCUTENIBHOCTH
MEXaHUYECKOTO JIBMKEHHUs. PaBHOMEpHOE NpsIMOJIMHENHOE ABUKEeHUE. HepaBHOMEpHOE NMPSIMOJIMHEITHOE
nBrkeHue. CpeHsiss 1 MTHOBEHHAs! CKOPOCTh Teja P HEPaBHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOyckopeHHOE IpsMOJIHeHoe aprkeHne. CBoOOOIHOE MaieHHe.

Onbrtel [Nanuines.

PaBHOMepHOE ABMKEHUE 110 OKpYXHOCTH. [leprosa n yacrota oOparieHus.
JIuneitnas 1 yrnoBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHE.

[lepBriii 3akoH HeroToHa. Bropoit 3akon Herotona. Tpertuii 3akoH Herotona. [lpuniun
CYTNEPIIO3UIINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHus: cuiia TPEHUS CKOJIBKEHUS, CUIIa TPEHUS IIOKOsI, IpYyTrue
BU/JIbI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMHMPHOIO TATOTEHMS. YCKOpeHHEe CBOOOAHOro mnajaeHus. JIBmkeHue
maHer Bokpyr Connna. IlepBas kocmuueckas ckopocTh. HeBecomocTs u meperpysku. PaBHoBecue
MaTepHAIbHOW TOYKU. AOCOMOTHO TBEpPIOE Tenmo. PaBHOBecwe TBEPIOTo Tena C 3aKpeIIEHHOH OChIO
BpateHusi. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. Ismenenue umnynsca. Mmnynbe cuiibl. 3akoH cOXpaHEHUs UMITyJbca. PeakTuBHOE
JIBUKECHHE.

Mexanundeckast paboTa U MOIIHOCTb. PaboTa cui TsKecTH, ynpyrocTty, TpeHus. CBs3b SHEPrUuM U
paboTsl. [loTeHIManpHas SHEPrUs Teja, MOJHATOr0 HaJ MOBEPXHOCThI03eMId. [loTeHIManpHas sHeprus
cxaroil npyxuHbl. Kunetnueckass sHeprus. TeopemMa O KMHETUYECKOW HHEPTMU. 3aKOH COXPAHEHUS
MEXaHUYECKOM SHEPIruu.

HaGnrogenne MexaHMUeCKOTo IBMKCHHSI TEJIa OTHOCUTEIILHO Pa3HBIX TEJl OTCUETA.

CpaBHeHuE NMyTed U TPAeKTOPUHM JBWKEHHSI OJHOIO M TOTO K€ TeJa OTHOCHUTEIbHO Pa3HBIX TeEl
OTCYETA.

N3MepeHne CKOpOCTH M YCKOPEHUS MPSAMOJIMHEHMHOrO [BHKEHUA. lcciaegoBaHue NPU3HAKOB

PaBHOYCKOPEHHOTO JIBUKCHUS.

HaGnronenue nBMXEHUS Tela 1Mo OKPYKHOCTH.

Habmionenne MexaHn4ecKux SIBICHUH, MPOUCXOIAMIMX B cucTeMe orcuéra «Temexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBIDKEHUU OTHOCUTENFHO KaOWHEeTapU3UKH.

3aBHUCHMOCTh YCKOPEHHUS TeJla OT MacChl TeJla U JSHCTBYIONICH Ha Hero cuiibl. Habmonenue

PaBEHCTBA CUJI NPU B3aUMOJCHCTBUU TEJI.

H3MeHnenue Beca Tena npu YCKOPEHHOM JABUKEHUH.

[lepenavya nummnysbsca Npu B3aUMOJICHUCTBUU TEII.

[IpeoOpa3oBanus F3HEPTHH MIPH B3aUMOJICHCTBUH TEN.

CoxpaHeHre UMITyJIbCa MPU HEYIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHHE UMITYJIbCa IPU a0COFOTHO YIIPYroM B3amMoieiicTBum. HaOmoieHne peakTMBHOTO



JBUKCHUSL.
CoxpaHeHHe MEXaHMUYECKOM 3HEpTUU IPU CBOOOIHOM Ma/IEHUH.
CoxpaHeHHe MEXaHUYECKOM HEePTUH IPU ABUKEHUU Tella Mo AeHCTBUEM IIPY>KUHBI.

KoHncTpynpoBaHue Tpakra Ajs pa3sroHa U JaJbHEHIIEro paBHOMEPHOTO JBY)KCHHUS LIapUKa WIH
TEJIEKKH.

Omnpenenenue cpeiHeld CKOPOCTU CKOJIbKEHHS OpyCKa MIIM IBUKEHUS IapUKANO HAKIOHHOU
IUIOCKOCTH.

Onpenenenne yCKOpEeHUs Tena MPU paBHOYCKOPEHHOM JIBHKEHHUH 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH ITPU PABHOYCKOPEHHOM JIBUKEHUU 0e3 HauaJlbHOU
CKOPOCTH.

IIpoBepka runoTe3bl: €ciau Npu paBHOYCKOPEHHOM JIBU)KEHUU 0€3 Ha4allbHOM CKOPOCTHU IIyTH
OTHOCSITCS KaK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEKYTKUBPEMEHH OTUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO IaBJICHHUS.

Onpenenenune ko3pduLMeHTa TPEHUs CKOIbXeHUs. OnpeaeneHue KECTKOCTH MPY>KUHBI.

Onpenenenue padboTb CWJIBI TPEHUS IPU  PAaBHOMEPHOM JBHKECHHUHM Teja 1o
TOPU30HTAIIBHON IIOBEPXHOCTH.

Onpenenenue paboThl CUIIBI YIPYTrOCTH MPH NMOABEME IPy3a C UCHOJIb30BAHUEM HETIOABIKHOIO U
MOJIBUKHOTO OJIOKOB.

N3ydenune 3ak0Ha COXpaHEHUs DHEPTUH.
Pazpen Mexannuyeckue K0J1e0AaHUS U BOJTHEI

Konebarensnoe apmxenne. OCHOBHBIC XapaKTEPUCTUKH KOJIEOaHUN: TIEpHOJ, YaCTOTa, aMIUIUTY/A.
MaremaTtuueckuil U Ipy>KUHHBIM MasTHUKU. [IpeBpanienne sHeprum npu KojedaTeIbHOM JIBUKEHHH.

3aryxaronmue kosebanus. Beinyxnennsie konebanus. Pesonanc. Mexanndeckue BostHbI. CBOMCTBA
MeXaHW4ecKuX BOJH. IIpomonsHble U momepedHble BONHBL JIIMHA BOJHBI M CKOPOCTH €€
pacnipocTpaHeHus. MexaHn4ecKHe BOJIHbI B TBEPIOM TEJE, CEHCMUYECKHUE BOJIHBI.

3Byk. I'pomkocTe 3Byka M BbicoTa ToHa. OTpaxeHue 3Byka. MH(pa3sByk U yabTpa3ByK.

Habmonenue xonedanuii Ten noj AEMCTBUEM CHIIBI TSKECTH M CUJIbl yripyroctu. Habmonenue
Kosie0aHui Tpy3a Ha HUTH U HA IIPY’KUHE.

HabmoneHue BoIHYKIEHHBIX KOJIeOaHUI U pe3oHaHca. PacnipocTpaHeHne npoJoabHbIX U
NoTepeyHbIX BOJH (Ha Mozenn). HabmoieHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKycTHYECKHI pE30HaHC.

OnpejeneHne 4acTOTHI U IepHoia KoJIeOaH!i MaTeMaTHIeCKOTO MasiTHUKA. OnpeiesieHUe 9acTOThI
¥ MepHoia KoJIeOaHuil PYKUHHOTO MasiTHUKA VccnenoBaHne 3aBUCUMOCTH TIEproJia KojIeOaHui
MOJIBEIIICHHOT'O K HUTH T'Py3a OT JIJTUHBI HUTH.

HccnenoBanmne3aBUCUMOCTH TIEPHO/Ia Kosie0aHUi MPYKMHHOTO MAassTHUKA OT MACChI
rpys3a.

[IpoBepka HE3aBUCHMOCTH IEPUOA KOJICOAHUH TPy3a, MOABEIICHHOTO K HUTH,0T MacChl rpy3a.

OmbITHI, JIEMOHCTPHUPYIOIIHE 3aBHCUMOCTD ITepHOIa KOJIeOaHUH MPYKHHHOTO MasTHUKA
OT MAacCChI Tpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHus CBOOOHOTO TaICHUS.

Paznen  DjeKTpPOMarHuTHOE IOJi€ U DJIeKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMAarHMTHOE T0JI€. DNEKTPOMarHUuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHMTHBIX BOJIH.

[IIkana 3MeKTPOMarHUTHBIX BOJTH. VICTIOIb30BaHUE IIEKTPOMArHUTHBIX BOJH JUIS COTOBOM CBSI3H.

DnexTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoaHOBBIE CBOIICTBA CBETA.

CBolicTBa 3J1€KTPOMarHUTHBIX BOJIH.BOJIHOBBIE CBOICTBA CBETA.
N3ydyeHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO Tesie(oHa.

Paznen  CBeroBbIC sIBJICHUA
JIyaeBasg Mozenb cBera. VMctounuku csera. [IpsmonuHelHOE paclipocTpaHEHHE CBETA. 3aTMEHUS



Connua u Jlynsl. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH OTpaykeHUs CBETA.

IIpenomnenue cBera. 3akoH mpenomiieHus cBera. [lolHOe BHYTpEHHEE OTpaKEHHE CBETa.
Hcnosib30BaHue MOTHOIO BHYTPEHHETO OTPAYKEHUS B ONTHUECKHUX CBETOBOAAX.

JIunza. Xonx mydeit B munH3e. Ontudeckas cucrema ¢oroanmapara, MUKpOCKoIa U Tejaeckona. a3
KaK onTu4eckas cucrema. biim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue Oenoro cera B crnekrp. OmbiTel HpioToHa. CrojkeHHE CIEKTPAlIbHBIX IIBETOB.
Hucnepcus ceera.

[IpsimosinHeitHOE pacnipocTpaneHue cBera. OTpakeHue CBeTa.

[Tonmyuenue n3o0OpaskeHU B INIOCKOM, BOTHYTOM U BBIMyKJIOM 3epkanax.[Ipenominenue certa.
OnTuyeckuii CBETOBO/I.

Xox nydeil B cobuparomieil muH3e. Xoa JIydeil B paccerBarouleil JInH3e.

[Tonyuenue n3o0OpakeHUN ¢ TOMOILBIO JIUH3.

[TpunIun aeicteus oToanmnapara, MUKpOCKONa U TeJieckorna. Moiernb riasa.

Pasnosxenue 6enoro cBera B CIEKTP.

[Tosryaenue Gestoro cBeTa MpH CIOKEHUU CBETA PAa3HBIX LIBETOB.

HccnenoBanne 3aBUCHMOCTH yIVIa OTPAKEHHWS CBETOBOIO Jiyda OT yria naaeHus. M3ydeHue

XapaKTepUCTUK N300pakeHus peMeTa B IUIOCKOM 3epKaJle.

HccnenoBanye 3aBUCHMOCTH YIjla IPEIOMIICHHMsS CBETOBOIO JIyda OT yrja IaJeHUs Ha TpaHHLe
«BO3LyX-CTEKIIO».

[Monyuenne m3o00paskeHU C TOMOIIBIO COOUPATIOIICH JTHH3BI.

Omnpenenenne (OKYCHOTO PACCTOSHUS M ONTHYECKOM CHIIBI coOuparomieil JuH3bl. ONBITH 1O

pa3iokKeHuIo OEIoro cBeTa B CHEKTP.

OmnbITHI IO BOCIIPHUSTHUIO 1IBETA IPEAMETOB MTPHU UX HAOIIOJCHUH Yepe3 LIBETOBbIE (PUIIBTPBI.
Paznen KBanToBbIe siBJICHUSA

OmnbiThl Pesephopaa u muianerapuas moaens aroma. Mozens aroma bopa.
Hcenyckanne n noromenue ceera atToMoM. KBaHTel. JInHEen4aTsie ClIEKTPHI.

PamnoaktuBHOCTh. Anbda-, 6eTa- m ramma-usnydenus. CtpoeHue atomHoro smapa. Hykmonnas
MOJieIb aTOMHOrO Anpa. M3oronsl. PagnoakrusHsle npespaiuenus. llepuon nomypacnana aTOMHBIX szep.

SnepHble peaky. 3aKOHbI COXPAaHEHMSI 3apsI0BOIO U MAaCCOBOTO YHCE. DHEPIHs CBA3M AaTOMHBIX
szep. CBs3b Macchl U 3HepruM. Peakuuu cunresa u aenenus saep. Mcrounnku sHepruu ConHua U 3BE€31.

SnepHas sHepreTuka. J[eHWCTBUS palOAKTUBHBIX U3IyYECHUN HA KUBBIE OPIaHU3MBI.

CrnexTpsbl u3itydenus U norioumeHus. CieKTpbl pa3iMyHbIX [a30B.

Crekrp Bomopoza.

HabGmronenue TpekoB B kamepe Buiibcona. Pabota cuérunka HOHU3UPYIOMUX U3ITYYEeHUI.
Perucrpanus nsimydeHus NpupoIHbIX MUHEPATIOB U IIPOLYKTOB.

Habmoenue CriiomHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3Iy4YEeHHUS.

HccnenoBanue TpeKoB: U3MEpPEHHe DJHEPrMM 4YacTHIBI [0 TOPMO3HOMY TyTH (10
dororpadusm).

W3mepeHue painoakTUBHOTO (oHa.

IHoBTOpPUTEIBLHO-00001AOLINI MOAYJIb

[ToBTOpHUTENBEHO-0000IIAOIIMI MOIYTh TpPEAHA3HAYEH IS CHCTeMaTH3allid W O00O0OIIeHHS
MPEIMETHOTO COJIEP>KaHUS U OTIBITA JEATENbHOCTH, MPUOOPETEHHOTO MPHU U3YUYEHUU BCETO Kypca (hHU3HKH,
a TaKke IS MOJrOTOBKU K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHYy MO (QU3UKe s 00ydaroluxcs,
BBIOPABIIMX 3TOT y4eOHBIAIIPEIMET.

[Ipu W3ydeHUM AAHHOTO MOMAYJS PEATU3YIOTCS M CHUCTEMAaTH3UPYIOTCS BUJBI JEATEIBHOCTH, Ha
OCHOBE KOTOpPBHIX O0OECIEeUnBaACTCS JOCTHIKCHHE TPEIMETHBIX W METalpeJMETHBIX IUIAHUPYEeMBIX
pe3ynpTaToB 00y4YeHHsI, POPMUPYETCS €CTECTBEHHO-HAayYHasi TPaMOTHOCTh: OCBOEHHE HAYYHBIX METO/0B
UCCIIEIOBAHMS SBJICHUN MPUPOABI U TEXHUKH, OBIAJCHUE YMEHUSMU OOBACHATH (hU3HUECKUE SIBICHUS,
HpUMEHSIS TOJTy4eHHBIEC 3HaHUS, peliaTh 3a7aui, B TOM YHCJIe KaYeCTBEHHBIE M HKCIIEPUMEHTAJIbHBIC.



IIpyHUIMNIHAIBHO NEATEIbHOCTHBIM XapaKTep NaHHOIO pasfella pealn3yercs 3a C4ET TOro, 4ro
00yuarolrecs BHIIIOJIHSIOT 3a/1aHUs, B KOTOPbIX UM IIPEIaracTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUU paclO3HAaBaThb U HAYYHO OOBACHATH (U3MUYECKUE SIBJICHHUS B
OKpYKarolel pupoJie ¥ MOBCEAHEBHOMN KU3HH;

UCIOJIb30BaTh HAYYHbIE METOJIbl UCCIECIOBAHUS (PU3MUECKUX SIBICHHUH, B TOM YUCIEANsS IPOBEPKU
TUIIOTE3 U NOJIy4YEHHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HaydyHbIE OCHOBBI HamOOJee BaXKHBIX JOCTHUKEHUH COBPEMEHHBIX TEXHOJIOTUH,
HaIpuMep, MPAKTUYECKOTO HCIIOJIB30BAHUS PA3NIMYHBIX MCTOYHUKOB JHEPIMM Ha OCHOBE 3aKOHa
IIPEBPALICHUS U COXPAHEHHUS BCEX U3BECTHBIX BUJIOB DHEPIUU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 10 ®U3UKEHA YPOBHE
OCHOBHOI'O OBLIEI'O OBPA30BAHUA

N3yuyenne ¢u3ukn Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHHs HAIPaBIECHO Ha JOCTHIKEHHE
JMYHOCTHBIX, METAIPEIMETHBIX M TPEMETHBIX 00Pa30BaTEIbHBIX PE3yIbTAaTOB.

JIMMHOCTHBIE PE3YJIbTATbDI
B pesynprare mzydenus: GpusMku Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHus y oOydaromerocs
OynyT chopMUpOBaHBI CIEAYIONINE TUIHOCTHBIE PE3YIbTAThl B YACTH:

NATPHOTHYECKOI0 BOCIIUTAHUA
MIPOSIBJICHUE UHTEpEca K HICTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PU3NYECKOM HAYKH;
[IEHHOCTHOE OTHOIIIEHHUE K JOCTHKCHHUSIM POCCHICKUX YUEHBIX-(PUZNKOB;

rPa’JAaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHNUSA
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYKICHUH 0OIECTBEHHO-3HAYUMBIX U STHYECKHUX MPOOIIEM,
CBSI3aHHBIX C TIPAKTUYECKUM IMPUMEHEHHEM JOCTIKEHUH (PU3UKH;
OCO3HaHUE BAXHOCTH MOPAJIbHO-ITUYECKUX IPUHIIUIOB B IEATEIbHOCTH YYEHOTO;

3CTETHYECKOr0 BOCIIMTAHUS
BOCTIPHUSITHE ICTETUYECKUX KaueCTB (PU3NUECKOM HAyKu: €€ FTapMOHUYHOTO MIOCTPOEHUSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

LHEHHOCTH HAYYHOI'0 MO3HAHUSA
OCO3HaHME IIEHHOCTH (U3MUYECKON HAayKM KaK MOIIHOIO MHCTPYMEHTa MO3HAHHS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUN, BAKHEHIIEH COCTABISIOIIECH KYIbTYpHI;
pa3BUTHUE HAYYHOH JIF0003HATEIILHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON A TEIbHOCTH;

(popMupoBaHus KYJbTYPbI 310POBbS M IMOIHOHAIBHOIO 0JIArONOJY YUl
OCO3HAaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM MUpE,
BaXHOCTH MPABWJI OE€30MACHOTO MOBEICHUS HA TPAHCIIOPTE, HA JOPOrax, C SJIEKTPUUECKUM H TETUIOBBIM
000pyIOBaHHEM B IOMAITHUX yCJIOBUSIX;
c(hOpMUPOBAHHOCTH HaBbIKa peIieKCHH, MPU3HAHUE CBOETO MpaBa Ha OIMOKY U TAaKOTO JKe MpaBa y
JIPYTOro 4eloBeKa;

TPYAOBOr0 BOCIIMTAHUSA
aKTUBHOE YyYacTh€ B PEIIEHWH NPaKTHUECKUX 3ahad (B paMKax ceMbH, 0Opa3oBaTebHOU
OpraHu3alUK, Topoja, Kpas) TEXHOJOIMUYECKONH M COLMAJbHOW HANpPaBICHHOCTH, TPEOYIOIIMX B TOM
qucie U GU3NYECKUX 3HaHU;
MHTEpEC K NMPAKTUYECKOMY U3YUEHHIO PO (eccHii, CBI3aHHbBIX C (PU3HUKOM;

IKOJIOTHYECKOr0 BOCIIUTAHUS
OpHUEHTaIMsl Ha MPUMEHEeHUEe (U3NUECKUX 3HAHUM NI pelleHus 3agad B 00JacTu OKpyXKaromen
cpeibl, IJIaHUPOBAHMS TOCTYIIKOB ¥ OLIEHKH UX BO3MOKHBIX ITOCJIEICTBUM IS OKPYKAIOLIEN CPEnbl;
0CO3HaHME TI00ATFHOTO XapaKTepa YKOJOTHYECKUX MPO0IeM U MyTeil UX perieHus;

aJanTauuy K H3MEHSIOIMMCS YCJIOBHAM CONUATBLHOI ¥ MPUPOIHOM Cpeabl

NOTPEOHOCTh BO B3aMMOJCWCTBUU TPH BBIIOJHEHUU HUCCIENOBAHUN M TMPOEKTOB (pu3mdeckoi
HAMPaBIEHHOCTH, OTKPHITOCTH OTIBITY U 3HAHUSAM APYIHUX;

MOBBINICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUIECKYIO AEATeIbHOCTD; TOTPEOHOCTD B

(OpMHpPOBAaHHHM HOBBIX 3HAHHM, B TOM YHCIC (OPMYIUPOBATH WJICH, TOHSATHS, TUIOTE3BI O
(bu3nyecKkux 00bEKTaX U ABJICHUSIX;

OCO3HaHWE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu (DU3HKH;

IUTAHUPOBAHHME CBOETO PAa3BUTHUA B MPHOOPETEHHH HOBBIX (PU3WYECKUX 3HAHUU; CTpeMIICHHE

AQHAJM3UPOBATH U BBISBIIATH B3aUMOCBSI3U MPUPO/IBI, 00IIIECTBA U
HKOHOMUKH, B TOM YHCIIC C HCIIOJIH30BaHHEM (DU3UUECKUX 3HAHUM;

OIICHKA CBOMX JICWCTBUH C y4ETOM BIIMSHUS Ha OKPYKAIOMIYIO CPEIy, BO3MOXKHBIX TJI00AIbHBIX
IOCJIEACTBUM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynprare ocBoeHus mporpamMmbl 1o (pU3MKEe HA YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUS y

obyuaromierocsi OyayT copMHpOBaHbl METANPEIMETHBIE PE3yIbTaThl, BKIIOYAIONIUE O3HABATEIbHbBIE



YHHUBEpCalbHbIE YydeOHble JEeMCTBUSA, KOMMYHHMKATHBHBIC YHUBEpCAJIbHbIE y4eOHBIE ICHUCTBUS,
pEryJIATUBHbIE YHUBEpCAIbHbIEyueOHbIE JEHCTBUSL.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC y4eOHbIC 1eCTBUSA

Ba3oBble Jornueckue aeiicTBus
BBISIBJIATD M XapaKTepU30BaTh CYLIECTBEHHBbIE MPU3HAKU OOBEKTOB (SIBJIEHHWH); YCTaHABIMBAaTh
CYIIECTBEHHBIH NMPU3HAK KJIaCCH(PHUKAIIMH, OCHOBAHUS
JUis1 000011IEHUS U CPAaBHEHMUS;
BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOpPEUMs B paccMaTpuBaeMbIX (akTax, HJaHHBIX U
HaOMIOIEHUSIX, OTHOCSIIIUXCS K (PU3MUECKUM SIBICHUSM;
BBISIBJIATh MPUYMHHO-CIICCTBEHHBIE CBSA3M NPU W3YYEHUHM (U3NYECKUX SIBICHUI M IPOLIECCOB,
JIeNaTh BBIBOJBI C UCIIOJIB30BAHUEM AEAYKTHUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUEHHH, BBIIBUIATbH
THIOTE3BI O B3aUMOCBS3SIX (PU3MYECKUX BEINIHH;
CaMOCTOSITEIBHO BBIOMpATh CIoco0 pemieHuss ydeOHOM (Qu3uueckod 3amaun  (CpaBHEHHE
HECKOJIKUX BapHUaHTOB peEIIeHUs, BbIOOp Haubosee MOAXOIAIIEro ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBbie nccienoBarebCcKkue JeMCTBHA:

UCIIOJIb30BaTh BONPOCHl KakK MCCIENOBATEIbCKUA HMHCTPYMEHT IO3HAHUS; IPOBOAMUTH 110

CaMOCTOSITEJIbHO COCTABJIEHHOMY IJIAaHY OIBIT, HECJIOKHBIH

bu3nyecknil SKCIEpUMEHT, HEOOJbIIOE HCCIeloBaHUE (U3UYECKOrO SIBJICHMS, OLIEHMBATh Ha
NPUMEHUMOCTb U IOCTOBEPHOCTh HH(POPMALIHIO, OTYUYEHHYIO B X0/1€
UCCIIeIOBaHUs UM SKCIIEPUMEHTA;
CaMOCTOATENbHO (hopMynupoBaTh OOOOIIEHUS M BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJFOIEHNSI, OTIBITA, UCCIIEIOBAHMS;
MPOTHO3MPOBATh BO3MOXKHOE JajbHEHIIee pa3BuTHE (U3UUECKUX MPOIIECCOB, a TAK)KE BBHIABHTATh
NPEANOJNIOKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIOBHAX U KOHTEKCTaX.

PatGora ¢ nundpopmanmei
MPUMEHSTH pa3IM4HbIe METOIbI, MHCTPYMEHTHI U 3aIPOChI IPU TIOUCKE U 0TOOpE MHPOPMALIUK WITH
JAHHBIX C YYETOM MPEI0KEHHOH ydeOHoM (pu3nyeckoi 3a1aun;
aHAJIM3UPOBATh, CHCTEMATH3UPOBATH M WHTEPIPETHPOBATH WHPOPMAIMIO DPa3IMYHBIX BUIOB U
(bopM npencTaBiIeHUS;
CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  GoOpMy  THpeacTaBleHUs HMHQOpMAIMU U
WITIOCTPUPOBATH pelIaeMble 33/1a41 HECIOKHBIMU CXEMaMH, TUarpaMMaMH, HHON TpaduKoi U ux
KOMOUWHAIIUSMH.

KoMMyHuKAaTHBHBIE YHHUBEPCATbHbIE y4eOHbIE JIeiiCTBUS
B X0J1¢ 00CY)KJIEHHUs y4eOHOT0 MaTepHaia, pe3yIbTaToB JJa00paTOPHBIX PadOT U IMTPOEKTOB 3a/1aBaTh
BOIIPOCHI IO CYIIECTBY 00CY1aeMO TEMbI U BBICKa3bIBaTh UJCH, HAIICIICHHBIC HA PELICHHE 3a/1a41
Y TIoJIep KaHue 0JIaroKenaTeaTbHOCTH OOIICHNUS;
COTIOCTABJISITh CBOM CYXKICHHUS C CYXKICHUSMHU JPYrHX YYaCTHHKOB Juajiora, OOHAapy>KUBaTh
pa3iauyue U CXOJCTBO MO3UIINI;

BbIpa’KaTb CBOIO TOYKY 3pCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAaX,
® HY6J'II/I‘IHO NpCACTAaBIIATL PE3YyJIbTATbl BBLIIIOJHCHHOI'O (1)I/I3I/ILICCKOF0 OIIbITa (SKCHepI/IMeHTa,

UCCIIEZIOBAHUSA, TIPOEKTA).

* [OHUMATh U WCIOJIH30BATH MPEHMYILECTBA KOMAaHAHON U WHIUBUIYAIbHON PaOOTHI IPU PEIICHUH
KOHKPETHOH (U3MYECKOM MPOoOIEeMBbI;

* TPUHUAMATh IEIM COBMECTHOW IESITEIHHOCTH, OPTaHWU30BHIBATh JCUCTBUS MO €€ IOCTIDKCHHIO:
pacrmpenensaTh poJi, 00CYKIaTh MPOILECCHl U PE3yJIbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHS
HECKOJIbKUX JIIO/ICH;

*  BBINOJIHATH CBOIO YacTh PabOTHI, JOCTUTrast KAYECTBEHHOIO PE3yJIbTaTa [0 CBOEMY HAIpPaBJICHUIO U
KOOPJIMHUPYS CBOU JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbL;

* OIIGHUBATh KAauyeCTBO CBOETO BKJIAJa B OOMMA NPOIYKT IO KPHUTEPUSM, CAMOCTOSATEIHHO
cOpMYyIIMPOBaHHBIM YIaCTHUKAMHU B3aHUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepCcaIbHbIE YueOHbIE JeicTBUS



Camoopranuzauus

BBISIBJISITH TIPOOJIEMBI B )KM3HEHHBIX U yI€OHBIX CUTYaLUAX, TPEOYIOIIHX /I PeIICHUS
(bu3MUeCKUX 3HAHUK;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOAX0AaX MIPUHATUS pellIeHUi (MHIUBUIyalIbHOE, IPUHSATHE
pelIeHus B TPyIIe, IPUHATHE PELICHUI TPYIIOii);
CaMOCTOSITEIIEHO COCTABJISITh AITOPUTM pelieHus (PU3NIECKON 3a7auu WU TUTaHA UCCIIeIOBAHUS C

y4€TOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apIryMEHTUPOBATh MpeaaracMble
BapUaHThI PELICHUI;

JiesiaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHHE.

CaMOKOHTPOJIb IMOIMOHAJIbHBIA MHTEJJIEKT

JlaBaTh aJIEKBATHYIO OLIEHKY CUTYallMH U [IpeJyularaTh IU1aH €€ U3MEHEHMUS;

OOBSICHATh NMPUYMHBI JOCTHKEHUS (HEJOCTIDKEHUS) PE3yJIbTaTOB JAEATENbHOCTH, TaBaTh OLEHKY
MPUOOPETEHHOMY ONBITY;

BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHMCIE€ B XOJ BBINOJHEHUS (PU3MUECKOTO
UCCIIeIOBaHNUsA WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, MU3MEHMBIIUXCS CHUTYALHH,
YCTaHOBJICHHBIX OLIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATA LIEIH U YCIOBUSM.

CTaBUTb ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE€ CIOpa MM JUCKYCCHM HAa HAy4HYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

IPU3HABATh CBOE IPaBO HAa OUIMOKY MpHU peleHUH (PU3MUECKUX 3ajjad WIM B YTBEPXKICHUAX Ha
Hay4YHbIE€ TEMBI U TAKOE XK€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIbTATHI

* KOHITy OOydeHHS B KJIaccCe MPEAMETHBIC PEe3yJIbTaThl Ha 0230BOM yPOBHE JOJKHBI OTPaXKaTh

c(OpMHUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

* HCIMOJNB30BAaTh MOHATHUSA: (U3MYECKHE W XUMHUYECKUE SBJICHUS, HaOMIOJEeHHE, SKCIEPUMEHT,
MOJI€TIb, TUTIOTE3a, €AUHUIBI (PU3NUECKUX BEITHMYMH, aTOM, MOJICKYIIA, arperaTHbIE COCTOSHUS
BelecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOEe JIBH)KEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHENHOE), TPAEKTOpHs, pPaBHOJACHCTBYIOIIAs cui, AepopMarus
(ynpyrasi, TuracTudeckasi), HeBeCOMOCTb, COOOIIAIOIITUECS COCYIBL;

e pasnuuath sBieHus (Auddysus, TemIoBoe IBM)KEHHWE YACTHI[ BEIIECTBA, PaBHOMEPHOE
JIBUKEHHE, HEpAaBHOMEPHOE JIBIDKEHUE, WHEPIIMS, B3aUMOJICHCTBUE TN, paBHOBECHE TBEPIBIX
TEJ C 3aKperIEHHON OChIO BpalleHUs, iepeaya JaBJIeHUs TBEPAbIMU TEIaMH, KUIKOCTSIMHU U
razaMu, aTMOC()EpHOE IaBJICHUE, IJIaBaHUE TeJ, IMPEBPAIICHUS] MEXaHUUYECKONW HHEPIUH) I10
ONMCAHUIO MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE
(bu3HYECKOe SIBICHUE;

* pacmo3HaBaTh MPOSIBICHUE M3YyUEHHBIX (PU3MUECKHX SBICHUU B OKPYXKAIOIIEeM MHpE, B TOM
yricne (pU3nYecKue SIBICHUS B MPUPOJE: MPUMEPHI JABIKEHUS C Pa3IMYHBIMH CKOPOCTSIMHU B
JKUBOM M HEXUBOM IPUPOJE, NECUCTBHE CWIIBI TPEHUS B INPUPOJE U TEXHUKE, BIIUSHUE
aTMOC(epHOro JaBleHUs Ha )KMBOM OpraHu3M, IJIaBaHHE pbIO, pbIYard B TEJle YeloBeKa, Ipu
TOM MEPEBOAMTH NMPAKTUYECKYIO 337ady B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMICTBa
(mpu3Haku) pU3NYECKUX SBICHUN;

* ONUCBHIBATh M3YYEHHBIE CBOICTBA Ten M (U3UUECKUE SIBJICHHUSA, MCIOJB3ys (HU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSSA CKOPOCTD,
CWJIa yIIpYrocTH, CUJa TSXKECTH, BEC TeJla, Cujla TPEHHUs], JaBjieHne (TBEPIOro Tema, )KUIKOCTH,
ra3a), BBITAJIKMBAIOIAs CUJIa, MEXaHUYecKas padoTa, MOIIHOCTh, MJIEUO CHJIbI, MOMEHT CHJIbI,
KO3 UIUEHT MOJIE3HOTO IEHCTBUSA MEXaHU3MOB, KHHETHYECKasi U MOTEHIIMAIbHAS SHEPTHs),
IpH OMHMCAHWUU MPABWIBHO TPAKTOBATh (PU3WYECKHI CMBICT HCIOJB3YEMbIX BEIHYMH, HX
0003HaYCHHSI ¥ €AMHUIIBI (PU3UUCCKUX BEIIMYMH, HAXOIUTH (DOPMYJIIBI, CBSA3BIBAIOIINE JAHHYIO
($u3NYECKyI0 BEIMYMHY C IPYTMMU BEIMUMHAMMU, CTPOUTD I'papuKH U3Y4EHHbBIX 3aBUCUMOCTEM
(bu3HYECKUX BEITUYHH;

*  XapakTepu30BaTh CBOICTBa Tes, (QU3NYECKHE SBICHHUS W TMPOILECCHl, HCHOJIB3Yys IpaBUia
CIOXeHHsI cull (BIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MpaBUJIO paBHOBecUs pblyara (0JI0Ka), «30JI0TO€ MPAaBUIIO» MEXAHUKH, 3aKOH COXPAHEHHUS



MEXaHMYECKOW PHEPruu, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alMCHIBAThH
€ro MaTeMaTU4ECKOE BbIPAKEHHUE;
00BACHATH (U3MUECKUE SIBJIEHUS, MPOLIECChl U CBOICTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyalui IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISBIISITD
NPUYMHHO-CJIE/ICTBEHHBIE CBS3H, CTPOUTh 00bsACHEHHE U3 1-2 JTOrMYeCcKUX IIaroB ¢ ONopoil Ha
1-2 u3yueHHBIX CBOMCTBA (PU3UUECKUX SBICHUN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;
pemaTh pacd€THbIC 3a7aud B 1-2 NMEHCTBUS, MCIONB3Ys 3aKOHBI U (DOPMYIbI, CBS3BIBAIOIINE
¢u3nueckue BEIMYUHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1a4Ml 3allUChIBATh KpPaTKoe YCIOBHE,
HOJICTABIATh (PU3MUECKHE BEIMYUHBI B (OpMyJBl M NPOBOAUTH PpacuéTbl, HAXOIUTh
CIpaBOYHbIC JIaHHbIE, HEOOXOAMMBIE MJISI peIleHHs 3a/ad, OLIEHUBATh PEATMCTUYHOCTD
MOJIy4eHHOU (PU3NYECKOM BETUUNHBL;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEUIMTh MPHU MOMOLIM (PU3UYECKHX METONOB, B
ONMCAHUU HCCIIEJ0BAHUS BBIIEIATH IPOBEPSIEMOE MPEANON0KEHNE (TUIIOTE3Y), pa3inuyaTh U
MHTEPIPETUPOBATH MOTY4EHHBIN pe3yabTaT, HAXOUTh OIIMOKUB XO/I€ OIBITA, JIeJIaTh BHIBOJIBI
II0 €ro pe3yibTaram;
IPOBOJUTH ONBITHI MO HAOMIOAECHUIO (U3NUYECKUX SIBICHUM MM (PU3UUYECKUX CBOMCTB TEI:
(dbopMynHpoBaTh NPOBEpsieMble MPEINOI0KEHUS, COOUPATh YCTAHOBKY M3 IMPEIOKEHHOTO
000pyoBaHUs, 3alUCBIBaTh XOJ OMNbITA M (OPMYIHPOBATH BBIBOJbI, BBIIOJIHATH IMpPSIMbIE
M3MEpEHUs PaCCTOSHUS, BPEMEHHU, Macchl Tella, 00bEMa, CHIIBI
U TEMIEepaTypbl C HCIOJb30BAHMEM AaHATOTOBBIX M LU(POBBIX NPUOOPOB, 3aMUCHIBATh
noka3aHus IpUOOPOB C YYETOM 3aaHHON aOCOIOTHOM MOrPEIIHOCTH U3MEPEHUH;
MPOBOJUTH HCCIEOBAHUE 3aBUCHUMOCTH OJHON (PU3WYECKOW BEIMYUHBI OT JPYrol ¢
MCII0JIb30BAHUEM TIPSMBIX U3MEPEHUH (3aBUCUMOCTHU IYTH PAaBHOMEPHO JIBUXKYIIETOCS Tejla OT
BPEMEHH [JBW)KCHMS Tela, CWJIbI TPEHUs CKOJbKEHHUs OT Beca Tella, KauecTBa 0OpabOTKH
MOBEPXHOCTEMN TEN M HE3aBUCUMOCTHU CUJIBI TPEHHUS OT IUIOLIANN COIPUKOCHOBEHHUS TEII, CHUJIBI
YIIPYTOCTH OT YAJUHEHHUS MPYKUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00BbEMa MOTPYKEHHOM YacTH
TeNa M OT IUIOTHOCTHU JKUIKOCTH, €€ HE3aBUCHMOCTU OT IUIOTHOCTH Teljla, OT INIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJI0, YCIOBUM IJIaBaHUsS Tell, YCJIOBUM paBHOBECUs pbluara U OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHUHU Y4EOHOTO HCCIEA0BaHUS, COOMpPATh YCTAHOBKY U BBIMOJIHATH
U3MepeHusi, clenysd MpeUIOKEHHOMY IUIaHy, (UKCHPOBAaTh pe3yabTaTbl IOJY4EHHOU
3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BHUJE MPEUIOKEHHBIX Tabaull U rpadukoB, aenath
BBIBOJIBINO PE3YJIbTaTaM MCCIIEOBAHMS;
NPOBOJUTHh KOCBEHHbIE U3MEpEHUs (PU3MUECKUX BETUYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH U
TBEPIOTO TeNa, CHUja TPEHMUS CKOJIBKEHHUS, JaBJICHHE BO3/yXa, BbITAIKUBAIOIIAs CHJIA,
JecTByIoN[as Ha MNOTPYKEHHOE B JKUAKOCTH TeNO, KOA((UIMEHT MOJe3HOTo AeHCTBUS
IPOCTBIX MEXAHU3MOB), CIEAYs MPEUIOKEHHOW MHCTPYKLMH: IPU BBINOJHEHUHM H3MEPEHUI
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHMCIIATH 3HaYEHNUE HCKOMOM BEJTMYHHBI,
coOro1aTh paBHUiIa TEXHUKU 0€30TIaCHOCTH MpH padoTe ¢ 1abopaTopHbIM 000pYJOBaHUEM;
yKa3bIBaTh NPUHIMIIBI JEHCTBUS MPUOOPOB M TEXHUUECKHUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHaMOMETp, COOOIIAOIINECs COCY/Ibl, OapOMETp, pblyar, MOIBUKHBIIN U HENOABUKHBIN OJIOK,
HaKJIOHHAs IUIOCKOCTH;
XapaKTepu30BaTh MPHUHIUIBI JASHCTBUS M3Y4EHHBIX MPUOOPOB U TEXHUYECKUX YCTPOHCTB C
ONOpod Ha X omnucaHus (B TOM 4YHUCJE: MOAUIMIIHUKY, YCTPOHCTBO BOJOIPOBOJA,
TUAPABIMYECKUN Mpecc, MaHOMETpP, BBICOTOMEP, MOPIIHEBONH HAcOC, apeoOMETp), UCIOJIb3YS
3HaHUS O CBOMCTBAX (PU3MUECKUX SIBIECHUN 1 HEOOXOAUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;
NPUBOIUTH NMPUMEPH! (HAXOAUTHh MH(POPMALIMIO O IPUMEpPax) MPAKTUIECKOTO MCTIOIb30BaAHMS
¢u3nyecKuX 3HaHUN B OBCEIHEBHOM KM3HHU 11 oOecrieueHus: 6e301acHOCTH Iy o0pallleHun
¢ nmpubopamMH U TEXHHUYECKUMHU YCTPONCTBAMM, COXPAHEHHUS 3[J0POBBS U COOIIOJECHUS HOPM
9KOJIOTHYECKOTO MOBEJIEHUS B OKpYXKaroIelcpene;
OCYILIECTBIATh OTOOpP MCTOYHHMKOB MH(popManuu B MHTepHETE B COOTBETCTBUU C 3aJlaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHMM M IYTEM CPAaBHEHMs PA3IUYHBIX
MCTOYHHKOB BBIIENIATH HHPOPMALIMIO, KOTOpPasi SABJISIETCS MPOTHBOPEUMBON MIIM MOXKET OBITH
HEJI0OCTOBEPHOM;



UCTOJb30BaTh NPU BBHIMOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(Gu3nyecKoro cojepxkaHus, CIpPaBOYHbIE MaTepuanbl, pecypchl cetu HTepHeT, BiajgeTh
npuéMaMM KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpa3oBaHus MHPOpPMALMHU U3 OJHOW 3HAKOBOM
CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKUE IHCbMEHHbIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
UCTOYHUKOB MH(opMaIy (U3NIECKOTO COAEPIKAHMS, B TOM YHCIe MyOIMYHO JeNaTh KpaTKue
COOOILEHUsI O pe3ylbTaTax IMPOEKTOB WM Y4EOHBIX MCCIENOBAaHUM, MPU 3TOM I'PAMOTHO
MCII0JIb30BaTh U3yUEHHBIN MOHATUIHBIN annapaT Kypca GU3HUKH, COPOBOXKIATh BHICTYILIICHHE
Mpe3eHTalNeH;

IPY BBIIOJIHEHUH Y4EOHBIX IPOEKTOB U UCCIIEIOBAHUIN PacHpeessTh 00s13aHHOCTUB I'PYIIIE B
COOTBETCTBUM C IIOCTABJIEHHBIMU 3a/JadyaMH, CJIEAUTH 3a BBIIIOJHEHUEM IUIaHA JEHUCTBUIA,
aJIcKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIaJ B JEATENbHOCTh TPYIIbl, BHICTPAaUBAaTh
KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE, YUIUTHIBAsE MHEHHE OKPYKAIOIIHX.

K koHiy o0ydyeHus B KJiacce MpeaMETHBIE pe3yiIbTaThl HA 0a30BOM YpOBHE JOJKHBI OTPaXkaTh
c(OPMHUPOBAHHOCTD Y 00YYAIOLIUXCSI YMEHUH:

UCIIOJIb30BaTh MOHITUS: Macca U pa3MepPbl MOJIEKYJI, TEIIJIOBOE JIBUKEHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSHUS BEINECTBA, KPUCTAJUIMYECKHE M aMOp(QHbIE TeJa, HACBHIICHHBIA U
HEHACBHIIICHHbI Nap, BIAXXHOCTb BO3/AyXa, TeMIIepaTypa, BHYTPEHHSsS 3HEprus, TEIIOBOM
JBUTATEIb, AJIEMEHTAPHBIM SIEKTPUUYECKUM 3apsii, SJIEKTPUUECKOE I0Jie, MPOBOAHUKH H
JUAJIEKTPUKH, IOCTOSHHBIA 3JEKTPUUYECKUIl TOK, MarHuTHOE I0Jie; pas3iMyaTh SIBJICHUS
(TeryioBOE pacHIMpeHHE M CXKaTHe, TeIulomnepenada, TeljIoBOE PpaBHOBECHE, CMauyMBaHMHE,
KallWJUISIpHBIE ~ SIBJICHWS, UCIApEHHMEe, KOHJEHCAlMs, IUIABJIEHUE,  KpUCTAJIIM3aLus
(oTBepneBaHuE), KWUIIEHUE, Terulonepenaya (TErIONPOBOAHOCTb, KOHBEKLUS, H3JIy4YEHHUE),
JJIeKTpU3alus TeJl, B3aUMOJEWCTBHE 3apsiioB, NEWCTBUS DJIEKTPUUYECKOTO TOKAa, KOPOTKOE
3aMblKaHUE, B3aUMO/IeHiCTBHE MarHUTOB, JEWCTBUE MAarHUTHOTO TIOJIS HA IIPOBOJHUK C TOKOM,
3JIEKTPOMArHUTHAsIMHYKIHS) IO OTUCAHHIO UX XapaKTePHBIX CBOICTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHNX JaHHOE (PU3NUECKOE SABIICHUE;
pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SIBJICHUI B OKPY)KaIOIEM MHUpPE, B TOM
yucie pu3ndeckue BJICHHS B IPUPOJIE: TOBEPXHOCTHOE HATSXKEHUE U KATWJUISIPHBIE SIBJICHUS B
pUpoJie, KpUCTAILIBI B IpUpoie, u3nydeHue CoiHIa, 3aMep3aHue BoA0EMOB, MOPCKHUE OPH3H,
oOpa3oBaHMe pOCBI, TyMaHa, HWHes, CHera, »JJEeKTpUYecKue sBJICHUS B arMmocdepe,
SIEKTPUYECTBO KHMBBIX OPraHM3MOB, MarHUTHOE TMoOJe 3eMi, Apeid MomocoB, poJib
MarHMTHOTO TOJIA A JKM3HM Ha 3emile, MOJIIPHOE CHUSHUE, NpU 3TOM IE€pPEBOIUTH
MPAKTUYECKYIO 3a7ady B Y4YCOHYIO, BBIACIATH CYIICCTBEHHbIE CBOWCTBAa (MPU3HAKH)
(bU3UYECKUX SIBIICHHI;
ONMCHIBATh M3YYEHHBbIC CBOICTBa Teld U (U3MYECKUE SIBJICHMSA, HUCMONIB3Ys (PU3nUecKue
BEJIMUYUHBl (TeMIeparypa, BHYTPEHHsSI DHEpPIrus, KOJMUYECTBO TEIUIOTHI,  yJEJIbHAs
TEIUIOEMKOCTH BEIIECTBA, y/eIbHAasl TEIUIOTA IJIABJICHUS, YACIbHAS TEIIOTa Mapoo0pa30BaHus,
ylieabHas TeIJIoTa CropaHus TOIUINBA, KO3((ULIMEHT MOJIE3HOTO AeHCTBUS TEIJIOBON MAlIUHbI,
OTHOCHUTEIIbHAs BJIAXXHOCTh BO3/yXa, O3JEKTPUUYECKUM 3apsi, CHIa TOKa, 3JIEKTPUYECKOE
HanpsDKeHHUE, CONPOTHUBIICHHE NMPOBOJHMKA, YJEIbHOE CONPOTHUBICHHME BEIIECTBA, paboTa U
MOITHOCTH 3JIEKTPUUECKOTO TOKA), IPH OMUCAHUH NMPABUILHO TPAKTOBATh (PU3NUECKUI CMBICI
UCTIOJIB3YeMbIX BEJIMYMH, 0003HAYCHHS U €TMHULIBI PU3UUECKUX BETUYHH, HAXOAUTDH (O PMYJIHI,
CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO0 BEJIUYMHY C JAPYTUMHU BEIMUYMHAMM, CTPOUTH IpapUKU
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETNYMH;
XapaKkTepu30BaTh CBOWCTBA TeJ, (hPU3MUYECKHE SIBJIEHUS M IPOLIECCHI, UCIOJb3ysd OCHOBHBIE
MIOJIO)KEHHUST ~ MOJIEKYJSIPHO-KMHETUYECKOM  TEOpUM  CTPOEHUS  BEILECTBA,  IPUHLHUII
CYINEepIO3ULMH NOJIEH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa ams
ydacTka Lenu, 3akoH Jxoyns-JIeHna, 3aKoOH COXpaHEHHs HHEPruM, IpU 3TOM JIaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alMChIBaTh €r0 MaTeMaTHUYECKOEBbIPaXKEHUE,
OOBSCHATh (PU3MYECKUE INPOLECCHl U CBOMCTBA TeJl, B TOM YMCJIE€ U B KOHTEKCTE CHUTYyalHi
NPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISBIIATh IPUUYUHHO- CIIE€JCTBEHHBIE CBSA3U, CTPOUTH
oObsicHeHue U3 1-2 JOrMYecKuX IIaroB ¢ Oomopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PH3MUECKUX



SIBJICHUH, (PU3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTy pacy€éTHbIe 3a1aud B 2-3 NEHCTBUS, UCHOIB3YSI 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINE
¢u3nyeckue BETMUYMHBI: HA OCHOBE aHalM3a YCJIOBMS 3aJjaud 3alUChIBaTh KPAaTKOE YCIOBHE,
BBISIBJIATH HEAOCTATOK JAaHHBIX JUId PpEIIEHUs 3aJaud, BbIOMpaTh 3aKkOHbl U (hopMyibl,
HeoOXouMble 17l €€ pelleHus, MPOBOAUTh PAacUEThl U CPAaBHUBATH MOJYYEHHOE 3HAYECHUE
(GU3NUECKOM BETMUUHBI C U3BECTHBIMH JJAHHBIMH;

pacmo3HaBaTh HpPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh NPU MOMOIIM (DU3NYECKHX METOJIOB,
UCIOJIb3Ysl ONMUCAHUE HCCIIEOBaHMSI, BBIIEIATH MPOBEPSEMOE IMPENION0KEHNE, OLEHUBATh
IIPaBWJIBHOCTb NOPSAJIKA IPOBEACHMSI UCCIIEI0BAHU,IENATh BBIBOIBI;

IPOBOJUTH OIBITHI MO HAONIOAECHUIO (PU3MUECKUX SIBICHUN WIM (U3NUECKUX CBOHCTB Tell
(KanmuiIsipHbIE SIBJIEHUS, 3aBUCHMOCTH JABJIEHHUS BO3/yXa OT €ro o0béma, TeMIepaTypsbl,
CKOPOCTH IIpoIlecca OCThIBAHMSI M HAarpeBaHMs IPU M3JIy4YEHUU OT LBETa H3Jydarolien
(mormnomaronieil) NOBEPXHOCTH, CKOPOCTh MCMApPEHUs] BOJBI OT TEMIEPaTypbl XKHUAKOCTH U
IUIOINAAU €€ NOBEPXHOCTH, DJIEKTPU3alHUA Tel M B3aUMOJCHCTBHE JJIEKTPUUYECKUX 3apsioB,
B3aMMOJCICTBUE IOCTOSHHBIX MArHUTOB, BHU3YyaJIM3allisl MAarHUTHBIX IIOJEH IMOCTOSHHBIX
MarHuToB, IEHCTBHMSI MarHUTHOI'O IOJI1 Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMAarHmra,
CBOJCTBA 3JIEKTPOABUraTEINs IOCTOSTHHOTO TOKA): (bopMynupoBaTh MpoBEpsieMble
IPEAINONI0KEHUS, COOUPATh YCTAaHOBKY M3 IPEIOKEHHOIO 00OpYyNOBaHHUs, ONUCBHIBATH XOJ
ombITa U (POpMYITUPOBATHBBIBOIBI,

BBIIIOJIHATh IPSAMBIC M3MEPEHHUS TEMIEPATypbl, OTHOCUTEIBHOW BIJIAXXHOCTU BO31lyXa, CHJIBI
TOKa, HANPSOKEHUs C MCIOJIb30BAHUWEM AHAJIOTOBBIX MPUOOPOB M JATUYUKOB (PU3MUECKUX
BEJINYMH, CPABHUBATH PE3yIbTAThl U3MEPEHUH ¢ yUETOM 3a/1aHHON aOCOIIOTHO MOTPEIIHOCTH;
IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOM (U3MYECKOW BEIUYMHBI OT JpYrol ¢
UCTOJIb30BAaHUEM MPSIMBIX H3MEPEHHUH (3aBUCHUMOCTH CONPOTHBIIEHUS IMPOBOJHHMKA OT €ro
JUIMHBI, TUIOIAIU NOMEPEYHOTO CEYEHUS U YACIbHOIO CONPOTUBIICHUS BEIIECTBAIIPOBOIHUKA,
CWJIBI TOKA, MAYLIErO 4epe3 NPOBOJHHUK, OT HAIPSHKEHUS HA IPOBOAHMKE, HMCCIEIO0BAaHUE
MOCJIEI0BATEIBHOIO U NApaJIEIbHOTO COEIMHEHHUI TPOBOJHUKOB): IJIAHUPOBATH
* ccieqoBaHue, coOMpaTh YCTAHOBKY M BBINOJHATh MU3MEPEHMUs, CIENys NPEUIOKEHHOMY
I1aHy, (PUKCHUpPOBATh PE3yNbTAThl MOJTYYEHHON 3aBUCHUMOCTH B BHJE TaOiull M IpaduKoB,
JIeJIaTh BBIBOJBI IO PE3YIbTATAM HUCCIICOBAHUS;

HPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3MYECKUX BEIUUUH (yIesIbHas TeII0EMKOCTHBEIECTBA,
COIPOTHUBIICHUE MPOBOJHUKA, pab0oTa M MOIIHOCTH 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATH
U3MEpEeHUsi, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS MPEI0KEHHOM HHCTPYKIUHU, 1
BBIYHCIISATH 3HAUCHUE BEJINYNHBL;

coOmroaaTh MpaBuiia TEXHUKU 0€301acHOCTH IpH padoTe ¢ J1abopaTOpHBIM 000pyI0BaHUEM;
XapaKTepU30BaTh NPUHLUIBI JEMCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPONCTB C
OIOpOl Ha MX ONMCaHMs (B TOM 4YMCJE: CUCTEMA OTOIUIEHUS JOMOB, TMTPOMETp, NapoBas
TypOUHa, aMIIEPMETP, BOJIbTMETP, CUETUUK IIEKTPUUECKONW SHEPIUH, dJIEKTPOOCBETUTEIbHbBIE
npuOOPbI, HarpeBaTeNIbHbIE AIEKTPONPUOOPHI (IPUMEPDI), JIEKTPUUYECKUE NMPEAOXPAHUTEINH,
JIEKTPOMArHuT, 3JIEKTPOABHUIraTelb MOCTOSIHHOTO TOKAa), HCHOJb3Yys 3HAHHUS O CBOWCTBax
du3nUecKuX sBJICHUN U HEOOXO0AUMbIE (PU3MUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBAa M M3MEpHUTEIbHBIE MPUOOPHI MO cCXeMaM U
CXEMaTUYHbIM pHUCYHKaM (KHUAKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CTOPAHUSI, JJIEKTPOCKOII, PEOCTAT), COCTABIISITH CXEMbI JIEKTPHUECKUX
LETEeH ¢ MOCIEA0BATEIbHBIM U MAPAJJICIIBHBIM COCIUHEHUEM DJIEMEHTOB, pa3inydas YCIOBHBIC
0003HaYCHHU I HIIEMEHTOB JIEKTPHUUECKUX LeTIeH;

IPUBOAUTH TPUMEPHI (HAXOIUTh UH(OPMALIHIO O MIPUMEPAX) MPAKTUYECKOTO HCTIOIb30BAHUS
¢u3nyecKuX 3HaHUN B OBCEIHEBHOM KM3HHU 11 oOecrieueHus: 6e301acHOCTH Iy o0pallleHun
¢ nmpubopamMH U TEXHHUYECKUMHU YCTPONCTBAMM, COXPAHEHHUS 3[J0POBBS U COOIIOJECHUS HOPM
JKOJIOTHYECKOTO MOBEJCHMSI B OKPYXKAIOLIEH CPENeE;

OCYILIECTBIIATh MOMCK HMH(pOpManuu Quznyeckoro conepxkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOLUXCS 3HAaHUM M IyTéM CpaBHEHUS JONOJIHUTEIbHBIX HWCTOYHUKOB BBIACIATH
UH(OpMALUIO, KOTOpast SBISETCS MPOTUBOPEUNBOI UM MOKET OBITH HEJIOCTOBEPHOIA;
UCIOJb30BAaTh IPU BBINOJHEHUH YYE€OHBIX 33JaHUI HAYYHO-NOMYJSPHYIO JIMTEPATYPY



(GU3NYECKOTO COJepKAHUS, CIPABOYHBIE MaTepuaibl, pecypchl cetu HHTepHET, BIaaeTh
npuéMaMHu KOHCIICKTHPOBAHMS TEKCTa, MPEoOpa3oBaHus MHPOPMAIMH W3 OJHOW 3HAKOBOU
CUCTEMBI B JPYI'yIo;
C03/1aBaTh COOCTBEHHbIE MMUCbMEHHBIE U KPAaTKUE YCTHBIE cOo00IIeHus1, 00001as nHhopMauo
U3 HECKOJIBKUX UCTOYHUKOB (PU3HUECKOT0 COACpkKaHUS, B TOM YHCIE MyOIMYHO MPEICTaBIATh
pe3ynpTaThl TMPOEKTHON WM HCCIENOBATEIbCKON JEATeIbHOCTH, MPH OSTOM T'PaMOTHO
WCIIOJIb30BaTh U3YUCHHBIN MOHSATUHHBIN anmapat Kypca GU3HUKH, CONPOBOXKIATH BBICTYIICHHE
Mpe3eHTalNEH;
MIPY BBINOJIHEHUHU Y4€OHBIX MPOEKTOB M UCCIEA0BAHUN (DU3HUECKUX MIPOILIECCOB PACTIPEACTISATh
00s3aHHOCTH B TIpyIlle B COOTBETCTBUM C TIIOCTaBJICHHBIMHU 3a/JauaMH, CJEIUTh 3a
BBITIOJTHEHUEM IIJIaHa IEHCTBUN U KOPPEKTUPOBAThH €r0, aJCKBATHO OIEHUBATH COOCTBEHHBIN
BKJIJ B JICATEILHOCTh TPYIIIbI, BRICTPAUBATh KOMMYHHUKATUBHOE B3aMMOICHCTBUE, TIPOSIBIISS
TOTOBHOCTb pa3perniaTb KOH(PIUKTEHIL.

K koniy oOy4yeHust B KJjacce NMpeaMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh

c(hOpMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

WCIIOJIb30BaTh MOHSTHUSA: cucrteMa oTcuéTa, MaTepuagbHasi TOYKa, TPACKTOPHS,
OTHOCUTEIFHOCTh MEXaHHUYECKOTO ABIKEHUS, Aeopmarius (ynpyras, miacTuueckas), TpeHue,
LEHTPOCTPEMHUTENIBHOE YCKOPEHUE, HEBECOMOCTh U NEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO
TBEPIOE TENO, IEHTP TSHKECTH TBEPOTO TENa, PABHOBECHE, MEXaHIMUECKHE KOJICOAHUS U BOJIHEI,
3BYK, HH(PaA3BYK U YIbTPa3BYK, IEKTPOMArHUTHbIC BOJIHBI, IIKaJIa AIEKTPOMArHUTHBIX BOJIH,
CBET, OTU30PYKOCTh M IaTbHO30PKOCTh, CIIEKTPhI HCITYCKaHUS U TIOTJIONICHUS, alnbda-, OeTta- u
ramMMma-Hu3JIydeHus, H30TOTIbI, SiJepHast YHEPreTUKA;
pasnuyaTth sIBJICHUS (paBHOMEpPHOE W HEPAaBHOMEpPHOE TMPSMOJIMHEMHOE JIBH)KCHHE,
PaBHOYCKOPEHHOE TPSMOJIMHEIHOE [IBUJKEHUE, CBOOOJHOE MaJeHHe TeJl, PaBHOMEPHOE
JIBUKCHHE IO OKPYXHOCTH, B3aMMOJEWUCTBUE TEN, PEaKTUBHOE MABIDKEHHUE, KoJiebaTerabHOe
JIBIOKEHUE (3aTyXalolllueé W BBIHYKJCHHBIE KoOJNeOaHWs), PE30HaHC, BOJHOBOE JIBIDKCHHE,
OTpaXCHHE 3BYKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHHEe, OTPAKECHHWE U TPEIOMIICHHE CBETa,
[IOJIHOE BHYTPEHHEE OTpPa)KEHUE CBETA, Pa3jioKeHUE OeJoro cBeTa B CHEKTP M CIOXKECHHE
CIEKTPAIBHBIX IIBETOB, JIUCIEPCUS CBETA, €CTECTBEHHAs PaJHMOAKTHUBHOCTHh, BO3ZHUKHOBEHHUE
JMHENYaTOro CHeKTpa W3JIydeHHs) 10 ONUCAHUI0 MX XapaKTEPHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3MUECKOE SIBICHUE;
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (U3NYECKHUX SIBICHUN B OKpY’)KaloleM MUpe (B TOM
yuciie GU3NYECKUE SBICHUS B TMIPHUPOJIC: TMPUIUBBI M OTJIMBHI, JABIKeHUE TuiaHeT ColHeYHOH
CUCTEMBI, PEAKTUBHOE JIBIKCHUE JXUBBIX OPTaHW3MOB, BOCIPUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEWCMHUYECKUE BOJIHBI, IIyHAMH, 9XO, IIBETa TEJ, ONTUYECKUE SBICHUS B
npupojsie, OHOJOrMYecKoe AeHCTBHE BHIMMOTO, YIbTPadUOIETOBOIO M PEHTTEHOBCKOTO
U3TY4YCHHU, €CTECTBEHHBIM paJMOAKTHUBHBIM (OH, KOCMHYECKHE JY4d, pPaJTUOAKTUBHOE
U3ITy4eHUE MPUPOTHBIX MUHEPAJIOB, EHCTBUE PAAMOAKTUBHBIX U3TYyYCHHI HA OPTaHU3M
YEJIOBEKa), IPH ITOM MEPEBOAUTH MPAKTHUECKYIO 3a7a4y B YUeOHYIO0, BBIICISTh
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKHN) (PU3UUECKUX SBJICHHIA;
OTNMCHIBATh M3yYCHHbIC CBOWCTBA TeNl U (U3MYECKHE SIBICHUS, HCIONb3YysS (GU3NYecKre
BEJIMUMHBI (CpeqHssi W MrHOBEHHas CKOPOCTh Tella MpH HEPaBHOMEPHOM JABIKEHUH,
YCKOpEHHE, TMepeMelIeHUe, MyTh, YIJ0Bas CKOPOCTb, CHJIa TPEHUs, CUJa YIOPYrOoCTH, CUJa
TSOKECTU, YCKOpEHHE CBOOOIHOTO TMAJeHUs, BEC Tela, HMIYJIbC Tella, HUMITYJIbC CHIIBI,
MexaHu4Jeckass paboTa W MOIMHOCTh, MOTEHIIMAIbHAS JHEPrusl Teja, MOJHATOTO Ha
MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS DHEPTUSl CXKATOM MPYXKUHBI, KUHETUYECKasl dHEPTusi,
TMOJIHASI MEXaHUYECKas SHEPTUs, IEPUO]] U YaCTOTa KOoJeOaHHii, JTMHA BOJIHBL, TPOMKOCTH 3BYKa
¥ BBICOTAa TOHA, CKOPOCTh CBETA, IOKA3aTeINb MPEIIOMIICHUS CPE/IbI ), IPU OTTMCAHUU TIPABHIBHO
TPaKTOBaTh (DU3MYECKHI CMBICT WCTOJB3YEMbBIX BEIMYMH, OOO3HAUCHUS W  CIMHUIIBI
(U3NYECKUX BETMYMH, HAXOJUTh (POPMYITBI, CBA3BIBAIONINE TAHHYIO (PH3UYCCKYIO BEITUIHHY C
JIPYTUMU BEeJIMYUHAMHU, CTPOUTD IpauKH N3yYEeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYUH;
XapaKTepu30BaTh CBOMCTBa TeJ, (U3MYECKUE SBICHHUS M TPOLECCHI, HCIONB3YS 3aKOH
COXpaHEHHSI YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUI CYNEPIIO3ULIHH CUJI, TTPUHIIUT
OTHOCUTENHHOCTH [ anmies, 3axkoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS HMITYJIbCA, 3aKOHBI



OTpPaXKEHMsI U MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMsS 3aps10BOTO U MAacCOBOI0O YMCEN IPU
SACPHBIX PEAKIHAX, IPH STOM J]aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3alUCHIBATH €TO
MaTeMaTHYECKOE BbIPAKEHUE;

OOBACHATh (PU3MYECKUE IMPOLECCHl U CBOMCTBA TeJl, B TOM YHCJIE€ U B KOHTEKCTE CUTYyalHi
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BIABIATH IPUUNHHO- CIIEICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe U3 2-3 JIOTMYECKUX IIAroB ¢ OMOpoil Ha 2-3 M3Y4CHHBIX CBOWCTBA (PH3MUECKUX
SIBJICHU Y, (PM3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelaTth pacy€THbIE 33a4H (OMUPAIOLIUECS Ha CUCTEMY U3 2-3 ypaBHEHUI1 ), UCIIOJIb3YS 3aKOHBI
U (Gopmyiibl, cBs3plBarolIUe (PU3NYECKUE BEIUUMHBI: HA OCHOBE aHAlM3a YCIOBMS 3a7ayM
3aIMChIBAaTh KPaTKOE YCIIOBUE, BBIABIIATH HEJIOCTAIOIIME WM U30BITOUHBIC JAaHHBIE, BHIOUPATH
3aKOHBl U (OpMyJIbl, HEOOXOOUMBIE Ui pEIIEHUs, MPOBOJIUTH pacuérbl M OLIEHUBATH
PEAIMCTUYHOCTD MOJIYYEHHOTO 3HaUeHUs (PU3NUECKONBEINYNHBIL;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO PEIIUTh MPU HNOMOIIM (PU3NYECKUX METOJIOB,
UCIIOJIb3Ysl ONUCAHUE HCCIECNOBAHMs, BBIACIATH MPOBEPSAEMOE IPEAINONOKEHUE, OLCHUBAThH
IIPABWIBHOCTD IIOPSIIKA TPOBENEHUS HUCCIECNOBAHMsA, JE€NIaTh BBIBOJBI, MHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUN U OTIBITOB;

POBOAUTH OMBITHl MO HAOMIOACHUIO (DU3UUECKUX SBICHUN WM (PU3UUYECKUX CBOWCTB TN
(u3ydeHue BTOporo 3akoHa HbplOTOHA, 3aKOHAa COXpaHEHMs SHEPrHM, 3aBUCHUMOCTb MEPHOJA
KoJie0aHUi MPY)KMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTUIIPYKUHBI U HE3aBUCHUMOCTb
OT aMIUIUTY/bl MaJbIX KojleOaHUH, MPSIMOJMHEHHOE paclpOoCTpaHEHUE CBETa, PasIOkKEHHE
0enoro cBera B CIHEKTpP, M3y4YEHHE CBOWCTB M300pakeHHsI B IUIOCKOM 3€pKaje M CBOMCTB
n300pakeHust mpeaMera B coOuparomieil jguH3e, HaONIOJCHHE CIUIOMIHBIX M JIMHEHYaThIX
CIIEKTPOB M3Iy4€HHs): CaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY H3 H30BITOYHOrO Habopa
000pyI0BaHUs, OMUCKHIBATh X0/ OIBITA U €T0 PE3YyNbTAThl, HOPMYITHUPOBATH BHIBOADL;
IPOBOJUTH IPU HEOOXOAMMOCTH CEPUIO MPAMBIX M3MEPEHHM, Onpeesss cpeHee 3HaUCHHUe
u3MepsieMol BelNMUYuHbI ((POKYCHOE paccTOsIHUE cOOMparoliel JIMH3bI), 000CHOBBIBATh BHIOOD
cnioco0a u3MepeHus (M3MEepUTEIbHOTO prodopa);

IPOBOJUTH MCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEJIMYUH C MCIOJIB30BAHUEM IPSIMbIX
U3MEpEeHHH (3aBUCUMOCTb ITYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JABMKEHHH 0€3 HaualbHOM
CKOpOCTH, Iepuojia KojeOaHUH MaTeMaTHYeCKOro MAasTHUKA OT JUIMHBl HUTH, 3aBUCHUMOCTHU
yTJ1a OTPXEHUsI CBETa OT yIJla aJeHUs U yria MpeoMIICHHs OT yrila aJeHus): IUIaHupoBaTh
UCCIIeIOBaHKE, CAMOCTOSITEIBHO COOMpaTh YCTAaHOBKY, (PMKCHPOBAThH PE3yJIbTAaThl MOIy4EHHON
3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHJAE Tabiaui M TpaduKoB, IeNaTb BBIBOABI IO
pe3ynbTaTaM UCCIIEA0BaHUS;

IIPOBOJIUTH KOCBEHHbIE U3MEPEHHS PU3NUYECKUX BEIUYUH (CPEAHSIsl CKOPOCTh U YCKOPEHHE
TeJla TpPU PABHOYCKOPEHHOM JIBU)KEHHMH, YCKOpPEHHE CBOOOJIHOIO TMaJeHUs, MXECTKOCTb
NPY>KUHBI, KOOQQHUIMEHT TPEHUS CKOJIBKEHUS, MEXaHU4YecKas paboTa UMOILIHOCTb, YaCTOTa U
nepuoj; KosebaHUM MaTeMaTHYeCKOro M IMPYXUHHOIO MAasTHUKOB, OITHYECKas cuia
coOuparorieit JTUH3bI, paJUOaKTUBHBIN (QOH): IJIaHUPOBATh U3MEPEHHUs, COOUPATh
JKCIEPUMEHTAIbHYI0 YCTaHOBKY U  BBIOJHATH U3MEPEHMs, Cledysd MpeIIOKEHHON
MHCTPYKLMH, BBIYUCIIATh 3HAUEHHE BEJIMYMHBI M aHAJIM3UPOBATh IIOJYyYEHHBIE PE3YIbTAThI C
y4€TOM 3aJaHHOM NOTPELIHOCTU U3MEPEHUN;

coOmroaaTh MpaBuiia TEXHUKU O€30MaCHOCTH ITpH padoTe ¢ 1a00paTOPHBIM 000pyI0BaHUEM;
pa3nuyaTth OCHOBHBIE NPU3HAKU HM3Y4YEHHBIX (U3NYECKUX MOJEJeH: MarepuanbHas TOdYKa,
abCOMIOTHO TBEPJOE TENO, TOYCUHBIH HCTOUHUK CBeTa, Jyd, TOHKas JMH3a, IUIAHETapHas
MOJI€Ib aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO S7pa;

XapaKkTepu30BaTh NMPUHLUIBI ACHCTBHUS W3Y4EHHBIX NMPHOOPOB M TEXHHUUECKUX YCTPOMCTB C
ONOpOW Ha MX ONUCaHUs (B TOM YHCIE: CHUIAOMETP, AATYMKHU IOJIOXKEHHS, PACCTOSHUS U
YCKOPEHHs, pakeTa, 53XO0JO0T, OYKM, IEepHUCKON, QoToanmapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, JT03UMETp, Kamepa BuibCcOHa), MCMONB3ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX
SIBIICHUH ¥ HE0OX0AMMbIe (PU3NUECKHIE 3aKOHOMEPHOCTH;

UCIOJIb30BAaTh CXEMbl M CXEMATUYHBIE PHUCYHKHM H3YyUEHHBIX TEXHMUYECKUX YCTPOMHCTB,
U3MEpPUTENBHBIX ~ MPUOOPOB M TEXHOJOTMYECKMX  IPOLIECCOB  IMpPU  PEUICHUH
y4eOHO-NIPAKTUUYECKHX 3a/1a4, ONTUYECKUE CXEMbI AJIS MOCTPOEHUS N300pakeHUH B INIOCKOM



3epKaje U coOuparomien JIMH3e;

IPUBOJIUTH NMPUMEPHI (HAXOIUTh UHPOPMALMIO O IPUMEpPax) NPAKTUUECKOI0 HCIOJIb30BaHUs
¢bu3nyecKkux 3HaHUN B MOBCEIHEBHOM KM3HU 11 oOecrieueHus: 6e30MacHOCTH py o0pallieHun
¢ npuOopamMM M TEXHHUYECKUMH YCTPOICTBAMH, COXpAaHEHMs 370POBbS M COOJIOACHUS HOPM
9KOJIOTHYECKOTO MOBEJICHUS B OKpYXKarollelcpene;

OCYIIECTBIIATh MOMCK HHPOpMaIu Gpu3nyecKoro coaepkanus B IHTepHETEe, CaMOCTOSTEIbHO
(bopMyaMpysl NOMCKOBBIN 3aIIPOC, HAXOJUThH IIYTH OIPEAEIEHUs JOCTOBEPHOCTH MOJIy4EHHOU
MH(pOpPMaIMU Ha OCHOBE UMEIOLINXCS 3HAHUH U JIOTIOJIHUTEIbHBIX HCTOUHUKOB;

UCTOJb30BaTh MPU BBHIMOJHEHUHM YYEOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bu3nyecKkoro cojaep’kaHus, CIpPaBOYHble MaTepuasbl, pecypchbl ceTH VHTepHeT, BiaaeTh
npuéMamM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALMHM U3 OJHOM 3HAKOBOU
CUCTEMBI B JpPYIyIo;

CO3/1aBaTh COOCTBEHHBIE NHUCHBMEHHbIE U YCTHBIE COOOIIEHHS Ha OCHOBE HMH(popManuu u3
HECKOJIbKUX HMCTOYHUKOB (DPU3NYECKOrO COJACpXKaHUs, MYyOJINYHO MPEACTABIATh PE3YJIbTaThl
IIPOEKTHOM HJIM HCCIIENOBATEIbCKOM JEATENBHOCTH, IPU 3TOM TIPaMOTHO HCIOJIb30BaTh
U3yYCHHBI TOHATHHMHBIA ammapar u3ydyaemMoro paszena (U3MKM U CONPOBOXKIATh
BBICTYIUICHUE TPE3CHTALUEH ¢ Y4ETOM 0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB.



KJIACC

TEMATHYECKOE INIAHUPOBAHUE

Ne /it HaumenoBanue
pa3menoB M TeM

yueOHOro mpeaMera

KonnuecrBo
4acoB

ITporpaMMHOE COJIepKaHUe

OCHOBHBIE BH/IbI ICITEINEHOCTH 00YYaIOIINX Csl

Pa3nen ®usuka u ee poJib B NO3HAHUM OKPYKAIOLIEr0 MUpPa

1.1 dusnka - Hayka o mpupone |2 Du3nKka - Hayka 0 IpUpOeE. BbIsiBICHHE pa3IHyuil MEXAY GU3HYECKUMH i XUMHUYECKUMHU
SIBNIeHUS TPUPOIBL. [peBpaICHUSIMH.
‘duznyeckue SIBJIICHUS: PacriozHaBanne W Kiaccupukanus — (QUINUECKUX
IMEXaHUYECKHE, TEMJIOBbIE,  |ABJICHUN: MEXaHUYECKHUX, TEIIOBBIX, JIEKTPUUECKHUX,
PIICKTpUYECKUE, MarHHUTHBIC, IMarHUTHBIX M CBETOBBIX. HaOmonenue u onucanue
CBETOBBIE, 3BYKOBBIE (bu3MUCCKUX SIBICHUN

1.2 Duznyeckre BeITUUUHBI 2 Duznyeckye BeTUYHHBL

M3mepenne GpU3NUECKUX BETHYUH.
[dusrueckue mpuoopHI.
[TorpemHoCTs U3MEPEHUI
MextyHapoJHasi CHCTEMa €IHUI]

OnpeneneHne LeHbI ACNEHUS MIKAIbl H3MEPHTEIBHOTO
mpubopa.

M3mepenre TMHEHHBIX pa3MepoB Te U IPOMEKYTKOB
BpeMeHH ¢ y4€ToM norperHocTeil. M3mepenne oobéma
PKHIIKOCTH M TBEPAOTO Tena. Mi3MepeHne teMmeparypsl pu
TOMOIIH JKUIKOCTHOTO TEPMOMETpA U JaTYHKa
[TeMIepaTypel.

BeIrTosTHEHNE TBOPYECKHX 3aaHHUH 110 TIONCKY CIIOCOO0B
M3MepeHHs] HEKOTOPBIX (PM3UUECKUX XapPAKTEPUCTHK,
HarpUMep, pa3MepOB MaJIbIX 0OBEKTOB (BOJIOC, IPOBOJIOKA),
ly1aEHHBIX 00BEKTOB, OOJIBIINX PACCTOSIHUN, MaJbIX
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MpOMeXyTKOB BpeMeHH. OOCYyKICHHE TPeiaraeMbIx
crroco0oB

1.3.  |[EcrecTBeHHOHAYYHBIH METOJ|

IO3HaHUs

Kaxk ¢usuka u qpyrue
leCTeCTBEHHBIC HAYKH M3y4aloT
mpupoay. EcrecTBeHHO-HAYYHBIN
MeTo/] Ho3HAHMS: HAGIIoeHHE,
MOCTaHOBKA HAYYHOTO BOIPOCA,
BBIZIBH)KEHHUE THUIIOTE3,
PKCTIEPUMEHT IO IIPOBEpPKE
runoTes, 0 ObICHEHNE
Ha0JII01aEMOT0 SIBJICHUS .
Onucanne GpU3NIECKUX SABICHUN C

MTOMOIIIBIO MOJICIICH

BeIIBIIKEHHE THUITOTE3, 00BICHSIOIINX TPOCTHIE SBICHUS,
HaIIpUMep:

- MOYeMy OCTaHABIUBACTCS JBHKYIIEECS O
FOPU30HTANILHOM HOBEPXHOCTH TEJIO;

- MmoYeMy B JKapKyIO IOTOAY B CBETIION OEX/e MPOXJIaaHEH,
uem B TéMHOM. [IpeioxkeHue cioco60B MPOBEPKH THITOTES.
[MpoBeaeHue UccIea0BaHUS MO POBEPKE KAKOMH- JIHOO
CHIIOTE3BI.

[TocTpoenue npocTeAnx Mo eneit GU3NIeCKX SBICHHUH (B
BH/IC PUCYHKOB MJIM CXEM), HAlpUMep MaieHue NPEAMETa;

PSIMOJTHHEHHOE PacpOCTPaHEeHHE CBETA

[MToro mo paznery 6
Pazgen IlepBoHauajbHbIE CBeJeHHS! 0 CTPOCHUHU BelllecTBa
2.1 CTpoeHue BelecTna 1 CTpoeHue BellecTBa: aTOMbI U HaGuonienue 1 MHTEpIpeTaLust OBITOB,

IMOJIEKYIIBI, UX pa3Mepsl. OIBITHI,
ImoKa3bpIBaIOIIKE AUCKPETHOE
CTpoeHHe BelecTBa

CBUIETENBCTBYIONMX 00 aTOMHO-MOJIEKYJIIPHOM CTPOSHHU
BeIIECTBA: OMBITHI C PACTBOPEHHEM PA3IMYHBIX BEIIECTB B
BOJIE.

OrieHKa pa3MepoB aTOMOB U MOJIEKYII C UCIIOJIb30BAaHUEM
(botorpaduii, MosydeHHBIX Ha ATOMHOM CHJIOBOM
Mukpockorie (ACM) - maboparoprast paboTa o reme:
l«Orenka
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ITaMeTpa aToMa METOZIOM PSJIOB
(c  ucnomp3oBaHueM  Qororpaduii)y».
Onpenenenye pa3MepoB MajlbIX TeJ

2.2 J{BrokeHUE u JIBIOKEHHME YaCcTHUIL BEIISCTRA. HaOmonenne wu  00BSCHEHHE OpPOYHOBCKOTO
B3aMMO/IEHCTBUE YaCTHIL CBSI3p  CKOPOCTH JIBIDKCHUS IBYDKEHUS U sIBIeHUS 1U(dy3un.
BEIIECTBA [MaCTHI] [IpoBeneHne U 0OBSICHEHHUE OIBITOB MO HAOJIFOICHUIO
c TEeMIIEpaTypou. [TeruI0BOTrO pacuupenus ra3os. [IpoBeneHue 1 00ObsiCHEHHE
IbpoyHOBCKOE JIBIDKCHHE, OTIBITOB 10 OOHAPY)KEHHUIO CHJI MOJICKYJISIPHOTO MPUTSKEHHUS
I dyzust. 1 OTTAJIKUBAHUS
IB3anuMo 1eliCTBHE YaCTHUIL
BEIIECTBA:  MPUTSHKECHHUE U
OTTaJIKHBaHHE
2.3 ArperaTHbI€ COCTOSHUS ArperaTHbI€ COCTOSIHUS BEIIECTBA:

BEIIECTBA

CTpoeHMe Ta30B, KUIKOCTEH 1
TBEPABIX (KPUCTAJUTMYECKUX )TEII.
IB3auMOCBSI3b MEKIY CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
ICOCTOSIHUAX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerremM. OcoOeHHOCTH
ArperaTHBIX COCTOSIHUI BOJBI

Onmcanue (¢ NCIOJIb30BaHKEM HPOCTHIX MOJIEIICH ) OCHOBHBIX
[pa3IM4Mil B CTPOCHUY I'a30B, )KUAKOCTEH U TBEPIBIX TEI.
(OOBsiCHEHN e MaJION CKMMAEMOCTH KUAKOCTEH U TBEPIBIX
[TeJ1, OOJIBLION CKMMAeMOCTH T'a30B.

(OObsicHeHre coXpaHeHUst (POPMBI TBEPIBIX TEJ U TEKYy4ECTH
PKHIKOCTH.

[IpoBeneHwME OMBITOB, JOKA3BIBAIOIINX, YTO B TBEPIOM
ICOCTOSTHIM BOJIBI YaCTHIIBI HAXOJATCS B CPS/THEM JalIbIIe
Iipyr oT apyra (MIOTHOCTH MEHBIIIE), YEM B JKUIKOM.

'Y cTaHOBIIEHHE B3aHMOCBSI3U MEX/1y OCOOCHHOCTSIMU
ArperaTHBIX COCTOSIHUI BOJIBI M CYILIECTBOBAHHEM BOIHBIX

opranu3moB (MC - 6uonorusi, reorpadus)
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[MToro no pazneny 5

Pa3nen JIBuikeHMe M B3aUMO/IeliCTBHE TeJl

3.1 Mexanndeckoe ABIKEHne |3 IMexaHn4ecKoe newkenne. [MccaemoBanue PaBHOMEPHOTO  JBMKEHUS,
IPaBHOMEpHOE U [ONpefesIeHUE ero NpU3HaKoB.
[HEpaBHOM EPHOE JIBIDKCHUE. Ha0monenne HepaBHOMEPHOTO JBHXKECHUS U ONpeIeIICHUE
Cxopoctb.  Cpennsist ero OTJIMYMI OT PABHOMEPHOTO JIBHKEHHSI.
CKOpOCTB npu Onpenenenue CKOPOCTH PaBHOMEPHOTO
HEpaBHOMEPHOM JIBHKCHUH. InBrOKeHHS (LIapHKA B KHIKOCTH, MOJICIHN 3JICKTPHIECKOTO

Pacuér myTH U BpeMEeHHU ABHKEHUSAABTOMOOHIISE U T.]I.).

OnpenencHue cpeHeH CKOPOCTH CKOJIBKEHUS OpycKa Win

[ITapHKa 1Mo HaKJIOHHOM MockocTu Perienne 3amay Ha
OmpefieIeHue  MyTH, CKOPOCTH U BPEMEHU

[PABHOMEPHOTO JIBHKCHHUS.

\AHani3 rpaguKoB 3aBUCUMOCTH ITyTH U CKOPOCTH OT

BPEMEHH




3.2

ueprus,
IJIOTHOCTh

Macca,

SIBnerne  mHepumu.  3aKoH
nHepuuu. BzanmoaeiicTBue Ten
Kak ~ MpUYHHA HM3MEHEHUS
ckopocT ABmKeHMs Tea. Macca
[Kak Mepa MHEPTHOCTH Tella.
[TnoTHOCTH BemecTBa. CBSI3b
[JIOTHOCTH C KOJTHYIECTBOM
IMOJIEKYJI B eiMHHLE 00bEMA
BeriecTBa

OOBscHEHUE u IPOrHO3MPOBaHUE SIBJICHUH,
00y CIIOBIICHHBIX MHEPLIHEH, HATIpEMep, YTO MPOUCXOTHUT IPU
[TOPMOIKECHHH HJIM PE3KOM MaHEBPE aBTOMOOHIISL, IOYEMY
[HEBO3MOXHO MTHOBEHHO IIPEKPATHTh JBIDKCHUE HA
BEJIOCUIIECHIIN CAMOKATE U T. [I.

[MpoBeeHNE U aHAITH3 OMBITOB, AEMOHCTPUPYIOIINX
[M3MEHEHHEe CKOPOCTH JBIKCHHUS TeNa B Pe3yIbTaTe AeHCTBHS
Ha HErOAPYTHX TelL

Pemienne 3aa4 Ha onpe/ieIeHIe Macchl Tena, ero oobéMa u
[IOTHOCTH.

[MpoBeneHWe W  aHANU3 OMBITOB, JIEMOHCTPHUPYIOLINX|
3aBHCHMOCTb M3MEHEHHSCKOPOCTH Tela OT €ro MacChl MpH
B3arMoieiicTBUH Tel. V3MepeHne Macchl Tena pas3inyHbIMH
crmocobamm.

OnpezienieHye WIOTHOCTH TeJa B PE3YJIbTaTe H3MEPEHUS Er0
IMacchl 1 00BEMa
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Cuita. Bugsl cun

14

Crta Kak XapakTepHCTHKA

B3aMMOICHCTBHUS TEJL

Cuia ynpyroctu u 3akoH [ yka.

I3MepeHre CHIIBI ¢ TIOMOIIBIO
JMHAMOMeETpa.

IIBIeHME TATOTEHUS U cHiIa

mspkecty. Cuita TSDKECTH Ha IpYTUX

[IaHeTax.

Bec Tema. HesecomocTb.

CroxxeHnue CHIJI,

[HaIIpaBJICHHBIX TI0 OJHOM MPSIMOMA.

IPaBHOIEH CTBYIOIIAS CHIL.

Cuna tpenusi. TpeHue CKOIbKeHHs]

1 Tpenue nokost. Tpenue B

[IPHUpPOJIC N TEXHUKE

H3y‘leHHe B3aHMOﬂeﬁCTBMH KakK NPUYUHBI  HU3MEHCHUS
ckopocTH Tena wiM ero nedopmarmu. OnucaHue peaibHbIX|
CHTyauuii B3auUMOJEICTBUS Tel ¢ MOMOILIBIO Mojeieil, B
KOTOPBIX BBOJHUTCS MIOHSATHE W H300PaKCHHE CUITBL
M3ydenne  cunbl  ynpyroctd.  MccnenoBaHue
BaBHCHMOCTH CHIIBI yIPYTOCTH OT YAJIUHEHUS PE3HHOBOTO
[IHYpa WM IPYXKHUHBI (C MOCTPOSHHEM IpaduKa).

|AHAITH3 TPAKTHYECKUX CUTYAIINii, B KOTOPBIX TPOSIBIISETCS
IneficTBHE CUIIBI YIPYroCTH (YIPYroCTh Mstda, KPOCCOBOK,
BETOK ZiepeBa  JIp.).

IAHANM3 CHTYALHNi, CBSI3aHHBIX C SBJICHHEM TATOTCHHUSL.
(O0BsicHeHHEe OPOMTATBHOTO IBHYKEHHS TUIAHET C
MCIIOJIP30BAHIEM SIBIICHHS TATOTCHUS M 3aKOHA HHEPLIHH.
3MepeHue Beca Tela ¢ MOMOIIBIO JUHAMOMETPa.
(O60CcHOBaHKE 3TOTO CIOCO0a U3MEPEHHSI.
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IAHaITN3 U MOJCJIMPOBAHUC SIBJICHUSI HEBECOMOCTH.

[DKCrIepUMEH TaJIbHOE HOJIy4eHHE mpaBmia
(CITOMEHHS CHJI, HAIPABJICHHBIX BJOJIb OJJHOM MTPSMOIA.
Omnpepenenue BEJIMYHHBI

[PaBHO IeiCTBYIOIIEH CHIL.
M3yueHne bl TPEHUSI CKOJIBKEHHS U CUIIBITPEHHUS TOKOSI.
MccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHS OT CHJIIBI
JIABJICHUS M CBOWCTB  TPYIIMXCS
MOBEPXHOCTEH.
IAHAJIM3 MPAKTUYECKUX CHUTYalHH, B KOTOPBIX MPOSBIISETCS
IeCTBUE CHIIBI  TPEHUs, HCIONB3YIOTCS  CIIOCOOBl €€
[YMEHBILICHHS WJIM YBETUUCHHS (KaTaHUE Ha JIbDKaX, KOHbKAX,
[TOPMOJKEHHE aBTOMOOWJISI, MCIIONb30BaHHME TOAIIUITHUKOB,
[IaBaHWE BOJHBIX JKMBOTHBIXM 1p.). Pemenme 3amau c
MCII0Ib30BaHUEM (OPMYJT VIS pacuéra CUIIbI TSDKECTH, CHIIBI
[YIIPYTOCTH, CHJIBI TPCHHS

IMToro no pasnery

21

Pazgen JlaBieHmne TBEPABIX Tesx

JKMIKOCTEH U ra

30B

4.1

Jlapnenue.  Ilepenaua
aBIIeHUS TBEPIBIMU
TeIIAMHU, JKHIKOCTAMH U
razamu

3

V1aBJICHUS . JaBnenue

00BEMa, TeMITepaTyphl.

/laByieHue. Cnioco0b1
[YMEHBLICHHSI W YBEJIMYCHHS

rasa.

3aBHCUMOCTh JaBJCHUS Ta3a oT)

IAHATHM3 1 0OBSICHEHHE OIBITOB K MPAKTUYCCKUX CPITyaLIHﬁ, B
IKOTOPBIX MPOABJIACTCA CUJIa NaBJICHUA. O6ocHOBaHHE
crtoco60B YMEHBUICHUS U YBCIIMUCHUSA JaBJICHUS.

I/I3yLICHI/lC 3aBUCUMOCTH HABJICHUA ra3a
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[lepenaua TaBJICHUS
[TBEPIBIMH TETAMH, )KUIKOCTIMU 1
razamu. 3akoH ITackans

0T 00BEMa 1 TEMIIEPATypEL.

M3yaenne ocoOeHHOCTEH Iepeaadn 1aBIeHUs TBEPABIMU
[TeJIaMH, )KUJIKOCTSIMH M Ta3aMH.

(O60cHOBaHME pe3yJIETATOB OIBITOB 0COOEHHOCTIMU
cTpoeHuss BemiectBa B TBEPAOM, IKUAKOM H
ra3000pa3HOM COCTO STHHISIX.

[DKCriepUMEHTANBHOE  JOKAa3aTelbCTBO  3aKOHA
[Mackas.

Perienne 3a1a4 Ha pacuér naBieHUs TBEPAOTO Tena

4.2 |/laBieHHE KUIKOCTH 3aBHCHMOCTH TTaBJICHHS M ccnenoBanie 3aBUCHMOCTH JABJICHHUS KUIKOCTH OT
PKUJIKOCTH OT TJTyOHHBI. CIyOWHBI  MOTPYXKEHHS M IUIOTHOCTH  JKHIKOCTH.
[THEeBMaTHYECKHE MmauHel.  [Habmiomenne W OOBSCHEHHE — THAPOCTATHYECKOTO
Cuppocrathyecknii  MapajoKc.  [mapajokca Ha OCHOBe 3akoHa Ilackars.
(CoobImarormecs cocympl. |M3ydeHue coOOIAOMIMXCS COCYI0B.
[mapaBIUecKue MEXaHH3MBI Pemienne 3aqa4 Ha pacu€r naBieHUs KUIKOCTH. OObsCHEHHE
PUHIIKIIA ACHCTBUS THIPABIMYECKOTO TIpecca,
MHEBMATHYECKMX MAIIIHH.
JAHaIM3 W OOBSCHEHHE  NPAKTHYSCKHX  CHUTYallHid,
IIeMOHCTPUPYIOMINX MPOSIBICHHE TABJICHHUS )KUIKOCTH U
Bakona I[Tackais, HapuMep MPOLECCOB B OpraHu3Me TpH
rJI1yOOKOBOIHOM HBIPTHHH
4.3 AT™MochepHOe 1aBIeHne IATMOcdepa 3emin 1 aTMochepHOEDKCIIEPHMEHTAIBHOE oOHapyKxeHne

JaBJICHUE.
[TpuduHbI cyIecTBOBaHUS

lATMOC(EPHOTO IaBIICHUSI.
IAHaNTHM3 ¥ 0OBSICHEHUE OMBITOB M PAKTHICCKHIX
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BO3AYIMIHON  000JI0YKH  3eMiH.

laTMocdepHOTO JTaBIICHUSI.
BaBucHMMOCTh  aTMOC(EpPHOTrO
lnaBieHus OT BBICOTHI HaJl yPOBHEM
Mopst. [Tprbopsr 11 M3MepeHust
lATMOC(EpHOTO TaBICHUS

Omneir  Toppuuennu. M3MmepeHuenaBiIeHUs.

CHTyamuii, CBSI3aHHBIX C JIGUCTBHEM  aTMOC(HEepHOro
(O0BsicHeHnE cylIecTBOBaHMS aTMOcepbl Ha

3emiie ¥ HEKOTOPBIX IUIAHETaX WK €€ OTCYTCTBUS Ha JAPYIHX
manerax u JIyne.

(OOBsicHEHNE U3MEHEHHS INIOTHOCTH aTMOC(EpPBI C BEICOTOH H
BaBUCHMOCTH aTMOC(EPHOTO JaBJICHHS OT BBICOTHI.
Perienne 3a1a4 Ha pacu€r aTMOC(EPHOTo JaBICHUS.
IM3ydenune ycTpoiicTBa GapoMeTpa-aHepouaa

4.4

JleiicTBHE KUIKOCTH W Ta3a
Ha MOTPY’KEHHOE B HUX TEJIO0

morpyx€HHOe B HHMX  TeJo.

BertankuBaromas  (apXuMenoBa)
cua. 3akoH Apxumena.
[MnaBanne TeI.
Bo3myxoruiaBanue

ﬂeﬁcTBHe JKXHUOKOCTH M Tasa HaJSKCHepI/IMeHTaHLHOC

oOHapyxeHHe JIeUCTBUS
PKHJIKOCTH Y Ta3a Ha MOrpyxEHHOE B HUX Teio. OnpeznencHue
BBEITAJIKH BAIOIIEH CHIIBI, JeHCTBYIOIEH Ha Telo,
MOTrpyXEHHOE B XKUJKOCTb.

[MpoBemeHre M OOCYXICHHUE OIBITOB, IEMOHCTPHPYIOIIUX
BaBHCHUMOCTD BBITAIKHMBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha TEI0
B KHUJKOCTH, OT 00BbEMa MOTPYXEHHOHN B KUIKOCTH YacCTH
[Tena v OT IMJIOTHOCTH JKUIAKOCTH.

M ccmemoBane 3aBUCMOCTH Beca Tejla B BOJE OT 00bEMa
morpyx€HHOI1 B )KUAKOCTh YaCTH Tela.
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Perenue 3a1a4 Ha MpUMEHEHUE 3aKOHA ApXHMe/ia U yCIIOBHs
M1aBaHus Tel

KoHcTpyrpoBaHue apeoMeTpa HilM KOHCTPYMPOBAHHUE JIOJAKU
1 orpeeneHue e€ rpy30no bEMHOCTU

IMToro mo pazaemy 21

Pazgen PaGora u MOIIHOCTH DHeprus

5.1 PaGoTa 11 MOIIHOCTH 3 MexaHuueckas pabora. (OKcriepUMeHTaIbHOE oIpe/eeHe

IMOIIHOCTH MeXaHUIECKO# pabOThI CHIIBI TSHKECTH TIPH MaICHUH Tella 1

CHITBI TPEHUS! TP PAaBHOMEPHOM IEPEMEIICHHUH Tella Mo
FOPU30HTATBLHON MTOBEPXHOCTH.
[PacuéT MOIIHOCTH, Pa3BUBAEMOM NP NOAbEME IO JIECTHULIE.
PemieHne 3a1a4 Ha pacuéT MEXaHUUYECKOH paboThI 1
IMOIITHOCTH

5.2 [IpocThie MEXaHU3MBI 5 [IpocTsie MEXaHU3MBIL: OnpereneHue BEIMTPHINIA B CHJIE IIPOCTHIX MEXaHU3MOB Ha

[ppraar, 060K, HaKJIOHHAS
MIOCKOCTb. [IpaBuno
[PaBHOBECH S pblUara.
[Mpumenenne  mpaBuia
[paBHOBECHS pblyara K OJIOKY.
«30110TOE IPABUII0Y» MEXAaHUKH.
KITJJ mpocteix
IMEXaHHU3MOB.
[TpocTbie MEXaHU3MBI B OBITY H
[TeXHUKE

[pruMepe phlyara, IIOABWKHOTO ¥ HEMOJBUXHOTO OIIOKOB,
HaKJIOHHOU TUTOCKOCTU. MccnenoBanue ycuoBUsI paBHOBECHS
[ppryara.

(OOHapy»keHHe CBOICTB POCTHIX MEXaHM3MOB

B PA3IMYHBIX HMHCTPYMEHTaX ¥  IPHUCHOCOOJICHHUSX,
MCTIONB3yeMBIX B OBITY M TEXHHKE, a TAKKE

B JKUBbIX OpraHh3Max.

[DKCrIepUMEHTaIbHOE J10KA3aTeIbCTBO PABEHCTBA PAdoT MpH
MPUMEHEHUH IPOCTHIX MexaHn3MoB. Onpenenenue KI1/1
HAKJIOHHOU ILTOCKOCTH.
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Pemenne 3a1au Ha IPUMEHEHHE NIPaBHIa PABHOBECHUS PbIYara
1 Ha pacuét KITJ]

5.3 |MexaHu4eckas 3HEPIrUs 4 Mexanngeckas SHEPTHsL. [DKcriepuMeHTaIbHOE onpeneneHne U3MCHEHHUS
Kunernueckas u KHHETHYECKOH M HOTCHIHAIbHON SHEPIHH TEJIAIPU €ro
[MOTECHINAJIbHAS SHEPTHSL. CKaTbIBAHUH o HAKJIOHHOU IUTOCKOCTH.
[peBpamenne oxHoro Buaa |(PopMynHpoBaHHE Ha OCHOBE HCCIICAOBAHMS 3aKOHA
IMEXaHW4ECKOH YHEPriu B COXpaHEeHHsT MEXaHHMYECKOM SHEPruu.
JOpPYroit. 3aKkoH OOcyxJieHHe TpaHUI] NPUMEHHMOCTH  3aKOHa
COXpaHEeHHs1 SHEPI'HU B MEXaHUKE |COXPAHEHUS SHEPTHH.
Pemenue 3a/1a4 ¢ UCHOJIb30BAHUEM 3aKOHA COXPaHEHUs
PHEprun
[MToro mo paznmery 12
IPe3epBHOE BpeMst 3
OBLIEE KOJMYECTBO 68
YACOB I10 [TPOI'PAMME
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KJIA

CC

Ne ri/nt

HaumenoBanue
pa3menoB HW - TeM
yueOHOTO IpeaMeTa

KonnuecrBo
4acoB

TIporpamMmMHOe coepkaHue

OCHOBHBIE BU/bI ICATCIBHOCTH 06y‘IaIOHII/IXC$[

Pa3znen

TenJioBble siBJICHUS

1.1

CTpoeHre 1 CBOHCTBa
BEIIECTBA

(OCHOBHBIE TIOJIOKCHUS
IMOJICKYJIIPHO-KUHETHYECKOH
[Teopuu CTpoeHus BelecTBa. Macca
1 pa3Mepbl AaTOMOB M MOJIEKYII.
(OnbITHL, TOATBEPKIALO 1IHE
(OCHOBHBIE MOJIOKEHHUS
IMOJIEKYJISIPHO-KHHETHYECKOH

[reopuu.

Mopaenu TBEPAOro, MKHUAKOTO
ra3oo0pa3Horo COCTOSIHHIA
BEIIECTRA.

Kpucrannunueckue u aMmopdHbie
resia. OOBSACHEHUE CBOMCTB T'a30B,
PKUAKOCTEH 1 TBEPABIX TEJ HA
IOCHOBE IOJIO’KEHHU I
MOJICKYISIpHO - KMH € THYECKOM
reopun. CMauMBaHue U
KaIMUIApHBIC SBJICHHS. TeruoBoe

[pacIIMpeHne U c)KaTHE

HaGntonenue 1 MHTEpIpETALHs ONBITOB,
CBHIETEIBCTBYIOIMX 00 AaTOMHO-MOJICKY/IIPHOM CTPOCHUU
BEILIECTBA: OMBITHI C PACTBOPEHUEM PA3JINYHBIX BEIIECTB B
BOJIE.

Pemenye 3a1a4 0 OLEHUBAHHUIO KOJMYECTBA aTOMOB HIIU
MOJIEKYJ B elMHH1Ee 00bEMa BelecTBa.

IAHaJTH3 TeKCTa IPeBHUX aTOMHCTOB (Harpumep, pparmeHTa
noambl JIykpeunst «O npupoze Belein) ¢ H3JI0KeHueM
000CHOBAHUI aTOMHOI I'MITOTE3bI (CMBICIIOBOE UTECHHE).
OrieHKa yOeMTEbHOCTH 3 TUX 00OCHOBAHUH.

(OOBscHEHUEe OPOYHOBCKOT'O JIBMXKEHHS, ABICHUS MU Dy3Un
1 pa3Iu4IUil M@Ky HUMH Ha OCHOBE TOJIOKEHUH
IMOJICKYJISIPHO-KHHETHYECKON TEOPHUH CTPOCHHS BEIECTBA.
(OOBsicCHEHHE OCHOBHBIX Pa3JIM4Mil B CTPOCHHUH I'a30B,
PKUKOCTEH U TBEPABIX TE€J C UCTOIb30BAaHHEM MTOJIOXKEHUH
IMOJIEKYIIPHOKMHETHYECKOI TEOPHH CTPOCHUS BEIECTBA.
[TpoBeaeHNME OIBITOB 1O BHIPAIMBAHHIO KPUCTAIIIOB

HOBapeHHOﬁ COJIK UJIK caxapa.
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[IpoBencHue " 00BSICHCHHE OITBITOB,
IIEeMOHCTPUPYIOINX ~ KalWUIAPHBbIE SIBICHHA U
[IBJICHHE CMAaYMBaHUS.

OObsICHEHHE POJTH KAITMJUISIPHBIX SIBJICHHN

IUIS IOCTYIUICHUS BOZIBI B OPTaHU3M PacTCHHH.
Habmoenue, mpoBeaeHe U 0OBSICHEHHE OTBITOB 110
HAaOJIOJCHNUIO  TEIUIOBOTO  PACIIMPEHUs rasos,
pkuaKocTel U TBEPABIX Tell. OObACHEHE COXPAaHESHUS
00BEMa TBEPABIX TEJ, TEKYYECTH KUIKOCTH (B TOM YHCIIE,
[pa3HULbI

B TEKYy4YECTH JJIsl Pa3HBIX KHUIKOCTEN), TaBICHHUS ra3a.
[TpoBeneHUE ONBITOB, AEMOHCTPHUPYIOIIHX 3aBHCHMOCTh
InaBieHus Bo3yXa OT ero 00bEMa U HarpeBaHust UK
OXJTaXICHUSI, U UX OOBSICHCHHE HA OCHOBE aTOMHO-
IMOJICKYJISIDHOTO YUCHUSI.

IAHAJTH3 TIPAKTHYECKUX CUTYAIHi, CBSI3aHHBIX CO
CBOMICTBAMH 'a30B, )KUKOCTEH U TBEPIBIX TEIl

TernnoBble MpoLecch

21

Temmneparypa.
[TeMIeparypbl

IM3MECHCHU A

[TCILIOIICpe A n:

CBs13b
CO  CKOPOCTBIO

[TEIIIOBOTO IBUXKEHUSI YaCTHLI.
BryTpeHHsAs 3Heprusa. Criocoos!

BHYTpEHHEU

DHEpruM:  Telionepenaya U
coBepiieHne paboThl. Bubl

OOocHOBaHME TNpPaBUJI  HU3MEPEHHS  TEMIIEPaTypHl.
(CpaBHEHHE pa3IMYHBIX CIIOCOO0B H3MEPEHUS U MK

[TeMIepaTyphl.
IHaOironenue " 00BsICHEHHE OITBITOB,
ITEMOHCTPUPYIOIINX H3MEHEHHE BHYTPEHHEH

PHEpruyu Teja B pe3ysbTaTe TeIIonepeaayn HpadoThl
BHEIITHHX CHIL.

Habmozxenne 1 00bsICHEHHE OITBITOB, 00CYK/ICHHE
MPaKTHYECKUX CUTYAIIHH,
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[TCILIIOIIPOBOAHOCTDH, KOHBCKII U,

H3Iy4YeHue.
[KonuuecTBo TETUIOTHI.
'Y nenpHas TEII0EMKOCTh
BemectBa. TemuooOMeH u
[TEIUIOBOE PaBHOBECHE.
\YpaBHEeHHE TEILUIOBOTO
Camanca. IInaBnenue u
OTBepmeBaHHE  KPUCTAILTHYIECKUX|

BEILIECTB.

'Y nenpHas TerioTa MIaBiICHUSL.

[TapooOpazoBaHue ¥ KOHJCHCAIIHS.
HUcnapenue.

[Kumenue. Y aenbHas TerioTa

mapoo6pa3oBaHusi. 3aBHCHMOCTh

[TeMIiepaTypbl ~ KHUIEHHS  OT

ATMO C)EPHOTO/IABIICHHSL.

[BriaxxHoCTb BO37yXa.

[DHEprus ToIIMBA.

YnenpHas — Temiota

cropaHus.

[TpuHIMIB! pabOTHI TEMIOBBIX

imBurarenei KI1I TersioBoro

lnBuraTens. TerioBbie IBUTATENIN U

IEMOHCTPUPYIOIIMX  pa3JIMYHBIC BHU/JIbI
[Temionepesayn: TEMJIONPOBOJHOCTD,
[KOHBEKLIMIO, N3iTydeHue. MccnenoBanue sBieHNs
[rerrooOMeHa rpu CMEIMBAaHUA
XOJIOTHOM 1 ropsiueii BOJIBI.

ropsiueii 1 Xoso/iHo# Boo. Onpenenenue (M3MepeHue)

KOJITYECTBA TEILIOTHI, TIOJIYYEHHOTO BOJIOH MpH
TEemI000MeHe ¢ HAarpeTbiM  METaJUINYECKHM

LT HIPOM.

Omnpenenenne  (M3MepeHe)

[TeIJI0 EMKOCTH BEIIECTBA.

Perienne 3aaa4, CBSI3aHHBIX C BBIYUCICHUEM KOJIMYECTBA

[TEIUTIOTHI ¥ TEIUTOEMKOCTH IPH TETIIOOOMEHE.

JAHQJIN3 CUTYaIMH TIPAKTHYECKOTO HCIOJIb30BAHUS

[TCIUIOBBIX ~ CBOWCTB  BCIIECTB W MaTEpUaJIOB,

HarpuMep, B LEeTIX 9HEProCcOCPEIKECHUS:

[TeITON30JISLIMS, YIHEProcOeperaroie KPbIIIH,

[TepPMOAKKYM YIS TOPBI u T. .

HaOmoneHue siBleHA HCnapeHns 1 KOHICHCALIH.

MccnenoBanue — mporiecca  MCHApeHUs

[PA3ITHMYHBIX KHUIKOCTEH.

O0BsicHeHUE SIBIICHUH HCTIApeHHs U KOHICHCAI[MH Ha

OCHOBE aTOMHO-

yIeNnbHOM

HabmoneHne ycTaHOBIICHHS TEIUIOBOIO PaBHOBECHS MEX Y|
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BamuTa OKpYKaromen

cpebl.

BakoH  coxpaHeHHS U
[IpEeBpaILEHHs] SHEPTUH B TEIUIOBBIX
mporeccax

IMOJICKYJISIDHOTO YUCHHUSI.
HaOmonenue u o0bsicCHEHHE IpoLiecca KUIIEHHsI, B TOM

[IUCJIC 3aBUCUMOCTH TEMIICPATYPhl KUIICHUS OT HaBJICHUS.

Onpenenenne  (M3MepeHHE)  OTHOCHTEIBHOM
BIIQXKHOCTH BO3/1yXa.

HaGmoeHue mporecca riaBiIeHuUs

KPUCTAJIHYECKOrO BEIECTBA, HAIIPUMED, JIbJA.
ICpaBHEHHeE [POLECCOB LIABICHUS

KPUCTAUTHYECKUX TEJI U Pa3MATUSHUsI IPU HarpeBaHUU
AMOP(HBIX Tell.

Onpenenenne  (M3MepeHHe)  YACTBHON  TEIJIOTHI
[UIABJICHHS JIbJIA.

(OOBsicHeHHEe  SIBICHHMH  IUIABIEHUS U
KPUCTAJUTM3AL[M1 HA OCHOBE AaTOMHOMOJIEKYJIIPHOTO
[ydeHusL.

PerieHne 3a1a4, CBSI3aHHBIX C BHIYUCICHUEM KOJIMYECTBA
[TEIJIOTHI B IpoLieccax TeILIONepe[adu PH TUIABJICHUH U
KpuCTaJIN3allM1, UCTIAPECHUU U KOHACHCALlUU. Ananus
CHTyaluii  MPAKTHYECKOrO  MPHUMEHCHHUs SBICHUI
[UIaBJICHUS M KPUCTAJUIM3ALNH, HATIPUMED, IOJIy4eHUE
CBEpPXUHCTBIX MAaTEPHAJIOB, COJICBAsI I'PENIKa | JIp. AHAIN3
[pabOThI ¥ OOBSICHEHUE IPUHIIMIIA ICHCTBHUSI TEIUIOBOTO
IBHTaTEINS.

BeraucieHne Komu4ecTBa TeIIoThI,
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BBIJICIISFOIIETOCS TIPH CTOPAHHUH Pa3JIMYHBIX BUJIOB TOIUINBA,
u KITJ nuraresns.

O6cyx eHne 3KOJIOTHYECKHX MO CJIEACTBUM
MCIIOIb30BaHKS ABUTATEJICH BHYTPEHHETO CrOpaHus,
[TEIUTOBBIX M THIPO3JICKTPOCTAHIIUN

[MToro mo pasznery

28

Pasnen

3J1€KTpl/l‘leCKl/le U MAarHUTHBIC ABJICHUS

2.1

(DIEKTPUYECKHE 3apsi/Ibl.
3apspkeHHBIE Tela U X
B3aMMO/JIEHCTBUS

7

OnexTpuzanus Ten.

VlBa poma  2MEKTPUUECKHX

Baps/I0B. BsanmopeiicTere

BapsKEHHBIX TEl.

Bakon Kysnona (3aBHCHMMOCTB

CHIIBI B3aMMO JICHCTBUS 3aPSIKEHHBIX

e oT BEJIMYUHBI
3aps0B u

[pacCTOSHUS ~ MEXIY

[DnexTpuueckoe mnoie.

TEJIaMH).

Hanmpspk€HHOCTH IIEKTPHYECKOTO
OIS
[TpuHIAT CYTIEePIO3HIIH

PIIEKTPHYECKUX HOJIeH (Ha
KaueCTBEHHOM YypOBHE).

Hocurenu JJIEKTPHYECKHX

BapsIoB. DneMeHTapHbIT

brexTprueckuii 3apsan. Ctpoenue

laToma.

[IpoBOMHUKH 1

HaO:mogeHue U poBeIcHUE OIBITOB 110 AJIEKTPH3ALHN TEI
[pU CONPUKOCHOBEHUH U MHAYKLHUEH.

HaGmonenue u 00BsICHEHHE B3aHMOJICHCTBHS
OMHOMMEHHO W  Pa3HOUMEHHO 3apsDKEHHBIX — Tell.
(OOBsicHEeHNE IPUHIMIIA JEHCTBUS SJIEKTPOCKOTIA.
(OOBsiCHEeHUE SBJICHUH AIICKTPU3ALUN TIPH
CONPHUKOCHOBEHHHM Tel W HHIYKLMEH ¢
MCIIOJIb30BAaHMEM  3HAaHMH O  HOCHTEISX
PIICKTPUYECKHUX 3apsI0B B BemecTBe. PacniosHaBanue n

0OBsICHEHHE SIBICHHUH 3JICKTPU3ALINNB MMOBCETHEBHOM
PKU3HH.

HaOmonenne W OOBSICHCHHE  OIIBITOB,
MILTIOCTPUPYIOIIIHX 3aKOH COXpaHEHUs
PIIEKTPHYECKOTO 3apsiya.

HabmoxeHne ONIBITOB MO  MOJCIMPOBAHHIO

CHUTOBBIX JIMHUHT DJIEKTPHUUCCKOIO ITOJIA.
MccrnemoBanue AeHCTBUS DJICKTPUYCCKOI'O MOJIsT Ha
IMPOBOAHUKH U JUIJICKTPUKU
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JIADJICKTPUKH. 3aKoH COXpaHCHUs

3JIEKTPHYECKOTO
Bapsina
2.2 |[locTosHHBINH 20 DJIEeKTpHUYECKUIT TOK. HaOmoneHne  pasnM4HBIX  BHIOB  JCHCTBHSA
JIEKTPHUYCCKUI TOK \YcnoBus CYILECTBOBAHHUS BIICKTPUYECKOTO TOKA M OOHAPY)KEHUE ITHX BUJIOB
PIICKTPHYECKOTO TOKA. VICTOYHUKH |1eCTBUS B TOBCETHEBHON KU3HH.
[TOCTOSIHHOTO HaGuroieHe BOSHUKHOBEHHUS [a30BOr0 paspsiia U
[roka. JleficTBHS 3JIEKTPUYECKOTO  PIICKTPUYECKOTO TOKa B )KuAKocTH COOpKa M UCTIBITAaHHE
TOKa PIIEKTPUYECKOM LN MOCTOSIHHOTO TOKA.
(TerutoBoe, XUMHYECKOE, M3mepenne CHJIBI  TOKa  aMIEPMETPOM.
IMArHUTHOE). M3MepeHHe  AJICKTPUYECKOTO  HAIPSDKEHHS
[DIeKTpHUYECKHil TOK B KUIKOCTSX [BOJIBTMETPOM.
H  rasax. [MpoBenenue 1 0OBSICHEHHE ONBITOB, IEMOHCTPUPYIOIINX
(JeKTpuyecKas 1eMb. 3aBUCHMOCTb JJIEKTPHYECKOTO COMPOTHUBIICHHUS TPOBOIHUKA
Cuia Toka. DnekTpuyeckoe 0T ero JUIMHBI, TUIONIA I} TONEPEIHOTO CEUCHHSN
HaMPsDK CHHE. Matepuana. MccnenoBanue 3aBUCHMOCTH  CHJIBI TOKa,
ConpoTHBiIeHHE IPOBOJHUKA. [POTEKAIONIEro Yepe3 Pe3rCTop, OT COMPOTHBICHHUS
Y nepHOE CONPOTHBJICHHE  [PE3UCTOPA U HATIPSDKEHHS Ha PE3UCTOpeE.
BerecTBa. 3akoH Oma st yuactka [[I[poBepka npaBuia cI0KEHHs HapsHKeHUH npu
LETH. mocIIe10BaTeILHOM COETMHEHUH JBYX
[TocaemoBaTeIbHOE U [pe3HCTOPOB.
mapaJuienpHOe coenuHenne  |[IpoBepka rmpaBuiia AJisl CHIIBI TOKA IPH MApaJLICITEHOM
[pOBOAHKKOB. PaGoTa 1 COeIMHEHUH PE3UCTOPOB.
MOIIHOCTb
PIIEKTPUYIECKOTO TOKa.

Bakon [xoyns-Jlenna.
[DneKkTpuYecKue ey u
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OTPEOUTENH IIEKTPHIECKO
bHepruu B ObITy. KopoTkoe
BaMbIKaHHE

IAHAIIN3 CUTYalU i TIOCNIEI0BAaTEILHOTO U NMapajlIeIbHOIO
COeIMHEHMSI TPOBOJHNUKOB B IOMAITHUX 3JIEKTPHUECKUX
ceTsIX.

Pemrenue 3aa4 ¢ ucnonb3oBaHneM 3akoHa OMa 1 hopmyit
[pacdéTa MEKTPUIECKOTO COMPOTHBIICHUS MPH
[TOCJIEI0BATEIILHOM U TapaJlIeIbHOM COCIMHEHUHN
[TPOBOJHUKOB.

Omnpenenenue  pabOTBI  3IEKTPUUECKOTO  TOKA,
[TPOTEKAIOILETO YePe3 PE3UCTOP.

OmnpeneneHue  MOIIHOCTH — JICKTPUYECKOIO  TOKA,
BBIIIISIEMON Ha PE3UCTOPE.

MccnenoBanue 3aBUCHMOCTH CUIIBI TOKA YEPE3 JIAMIOUYKY OT
Hanpspkerus Ha Heil. OnpenenenueKI1/] marpeBarens.
MccenenoBanue npeoOpa3oBaHus SHEPTUH TIPU TTOIbEME
Ipy3a JIEeKTPOIBUTaTENIEM.

O6BsicHeHUE YCTPOWCTBA M MIPHUHIIHIA JCHCTBHS
ITOMaIIHUX 3JIEKTPOHATPEBATEIBHBIX
puOOpPOB.

O0bscHeHUE MIPUYHH KOPOTKOTO 3aMBbIKaHHs
u

[IPUHIUIIA ﬂeﬁCTBMﬂ IJIABKUX
MpeIoXpaHuTeeH.

2.3

IMarHuTHBIC SBJICHUS

[loCcTOSSHHBIE ~ MAarHUTHI.

IB3anMo iciiCTBHE MTOCTOSIHHBIX
MarHuTOB.

IMarauTHOE TIOJIE.

IMarauTHOE noJjie 3eMiIn

MccnenoBanue MarHUTHOTO B3aUMO/ICHCTBUS
ITOCTOSIHHBIX MarHUTOB.

M3y4eHne MarHuTHOTO TIOJIsl TOCTOSHHBIX MATHUTOB [TPU UX
0ObeTMHEHNH 1 Pa3IeICHHUH.

MccmemoBane MAarHUTHOTO B3aMMOIEHCTBUS
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1 €0 3HAYCHUEC JId )KU3HU Ha
Bemie. OmbIT OpcTena.
IMarauTHOE rnoJie
prexrpuueckoro Toka. [Ipumenenue
PIICKTPOMAarHUTOB B TEXHHKE.
JlelficTBe MarHUTHOTO TIOJIS HA
[IPOBOJIHUK C TOKOM.
[DneKkTpoIBUraTEeNb OCTOSTHHOTO
roka. Mcronb3oBanue
PIEKTpOABUraTee B TEXHUUECKUX
[yCTpoiicTBaxu Ha TpaHCHIOPTE

[TOCTOSIHHBIX MarHUTOB.
3y4eHre MarHuTHOTO T10JIsl ITOCTOSTHHBIX MarHUTOB MIPU UX
0OBbeqMHEHNH U pa3aeacHud. [IpoBeieHHe ONBITOB 110
BU3yaJIM3allMH MOJIS IOCTOSHHBIX MATHUTOB.

i3yuenue  siBI€HMsS  HAaMarHUYMBaHUS ~ BEILECTBA.
MccnenoBanue AeHCTBUS 2JIEKTPUUECKOT0 TOKA Ha
IMarHUTHYIO CTPEIIKY.

[IpoBenenne OIIBITOB, JIEeMOHCTPUPYIOIIIX
BaBHCHMOCTH CHJIBI B3aUMOJICHCTBHUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIBI M HAaIIPABJICHHS TOKA B KaTYILKE.

JAHAJIM3 ~ CUTyaUMd  NPAKTHYECKOTO  NPHUMCHEHHS
PIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYIECKIX
lycTpoiicTBax, MPOMBIIIICHHOCTH, METHIIIHE).

M3yueHne neficTBUSI MArHUTHOTO TIOJISl Ha TIPOBOJIHUK €
[TOKOM.

M3yaenune nefcTBUSA 9NEKTPOIBUTATEIS.

Msmepenne  KIIJI  snexTpoaBUTaTeIbHON

[yCTaHOBKH.

Pacrio3HaBaHue U aHAJM3 PA3IHYHBIX TPUMEHEHUH
BIIeKTpoABHUraTenell (TpaHcIopT, OBITOBBIC YCTPOWCTBA 1

np.)

24

3HCKTpOMaFHI/ITHa$I
HUHAYKIUS

OmnbiTel Papajes. SBrenue
PIIEKTPOMArHUTHON UHIYKIIMH.
[Tpasuio Jlenna.
(DnexTporeHepaTop.

(OIBITHI 110 MCCIIEAOBAHUIO SIBICHUS DJIEKTPOMAarHUTHON
WHIYKIUH: HCCIIe0OBaHUE
M3MEHEHUH 3HaUeHUs U HAIIPaBJICHU WHAYKIIHOHHOTO TOKA|
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ICrioco0bt HOJTy4eHHs
PIEKTpUYECKON PHEPTHH.
(DIeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX
MCTOYHUKAX SHEPIUU

IMToro no pasneny 37
PezepBHOE BpeMs 3
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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KJIACC

Ne ni/nt HaumenoBanune KomnunuectBo [IporpamMmMHoOe€ cozepxkanue OCHOBHBIE BH/IbI JICITEINEHOCTH 00yYatOIInX Csl
pa3menoB  ©W - TeM 4acoB
yueOHOro npeamMera
IPazgen MexaHu4yecKue siBJIeHM I
1.1 |MexaHu4eckoe JBIDKEHHE U 10 MexaHuueckoe JIBYKEHHE. IAHaN3 1 00CYXKIESHHE Pa3INUHbIX TPUMEPOB
CIT0OCOOBIETO OITHCAHS MarepuanbHasi TOYKa. MEXaHHUYECKOTO JBIIKCHUSL.
Cucrema OTCUéTa. (O6Ccyx IeHHE TPpaHHL TPUMEHUMOCTH MOJICITH

(OTHOCHTETBHOCTH MEXAaHUYECKOTO
InBIDKEeHU. PaBHOMEpHOE
PSMOJIMHEIHOE IBUKEHUE.
IHepaBHOMepHOE NPsSMOIMHENHHOE
inBrokeHne. CpeaHss 1 MTHOBEHHas

JIBHKEHUU.

'Yckopenue.

IPaBHOYCKOpEHHOE PSIMOJIMHEITHOE
IBUKECHUE.

CBOOOIHOE MaiEHHE.

OmBITHI Tanunes.

IPaBHOMEpHOE IBHKEHUE 110

OKPYKHOCTH.

[Tepuon u qacToTa

oOparenust. JInHeiHas U yriioBas
CKOpOCTH.

CKOPOCTB TeJla ITPU HEPaBHOMEPHOM|IBUKEHHS.

[«<MaTepHanbHast TOYKay.

Ol'lVlCaHl/Ie MEXaHUYECKOT0 ABUKCHUS Pa3INUHbIMU
ciocobamu (ypaBHeHHe, TabaHLa, rpaduK).

IAHAIM3 ~ JKM3HCHHBIX  CHUTyallUil, B  KOTOPBIX
[POSIBISICTCS ~ OTHOCHTEJIBHOCTh  MEXaHHYECKOTrO

HabmoneHHe  MEXaHHYCCKOTO  JBIDKCHHS — Tela

OTHOCHUTENIBHO Pa3HBIX TeJ OTCUETA.

(CpaBHEHHE IyTel U TPACKTOPHH ABHKCHUS OTHOTO ¥ TOTO

DKe Tella OTHOCHTEIIHO Pa3HBIXTEN OTCUETa.

\AHanu3 Tekcta [anuies 06 OTHOCUTENBHOCTH JBUKCHNS
BBHIIOJIHEHHE 3a[JaHUH IO TEKCTY

(CMBICTIOBOE YUTCHHE).

OmpeneneHre cpeHEll CKOPOCTU CKOJIBKEHUIOPYCKa HIIH

ITBI>KEHMS IIAPUKA 110 HAKJIOHHOMILIOCKOCTH.

IAHanu3 1 00CyXIEHHE CII0COO0B
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LleHTpOCTpEeMHTENIBHOE YCKOPEHHE

MPUONMKEHHOTO ~ ONpEJeNIeHHsT ~ MIHOBEHHOI
CKOpOCTH.
Onpenenenue CKOPOCTH PaBHOMEPHOTO
InBrKeHU S (LIapuKa B KUAKOCTH, MOJIEIH HJICKTPHIECCKOTO
ABTOMOOMJIS  T. 1.).
Onpenenenne  myrd, NPOHJEHHOTO 3a  JIAHHBIU
IPOMEXKYTOK BPEMEHH, U CKOPOCTH TejIa 1o rpaduKy
[3aBUCUMOCTHU IIYTU PABHOMEPHOI'O ABHUKCHHUS OT BPEMEHU.
(OOCyx 1eHne BO3MOXKHBIX MPUHLHUIIOB IEHCTBUS
MprGOPOB, M3MEPSIOMINX CKOPOCTH(CIIHIOMETPOB).
BbIYMCIIeHHE ITyTH M CKOPOCTH ITPU PAaBHOYCKOPEHHOM
MpsIMOJIMHEHHOM JBIKeHuuTena. Onpeznenenue
POHAEHHOTO MYTH M YCKOPEHMSABIKEHHS TeJla 110
rpauKy 3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
MIPSIMOJIMHEITHOT O
IBIIKEHMS TeNa OT BPEMEHHU.
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OnpezenieHre YCKOPEHHs Tella MPH PABHOYCKOPEHHOM
IBIDKEHHH 10

HAKJIOHHOM IIJIOCKOCTH.

M3mepenue nepruoia U 9acTOThl OOpaICHHs Telia o

OKPY>KHOCTH.

OnpezenieHHe  CKOPOCTH  PaBHOMEPHOTO

IIBHOKEHUS TEJa 10 OKPY)KHOCTH.

PerieHne 3a1a4 Ha onpeie/ieHHe KAHEMATHIECKUX

XapaKTepPUCTHK MEXaHHMYECKOTO JBIKCHUS
pa3IUYHBIX BHUJIOB.

PacriosHaBanne W NPUOMIDKEHHOE  ONMHUCAHHE

[PA3IMYHBIX BHIOB MEXaHHMYECKOTO IBUIKEHHS B TPUPOJIE U

[TexHuKe (Ha prUMepax CBOOOIHO MaJArOIIHX Tel,

IIBHYKEHUS KUBOTHBIX, HEOECHBIX TeJl, TPAHCIIOPTHBIX

CpEeACTB U Op.)

IB3aumopeiicTBre el

20

[lepBbIit
IBropoi
Tperuit

TPEHUs:

3ak0H  HproToHa.
3akoH HproroHa.
3ak0oH  HproToHa.

[IpUHIMIT CyTepIIO3UINUCHIL
Cuna ynpyroctu. 3akoH ['yka. Cuinal

CuJia TpEeHUs

CKOJIBXKCHUS, cujia TpEeHUA
TTOKOs, IPpYrue BUABITPEHUS. Cuna
[TSKSCTU U 3aKOH BCEMHUPHOT'O
TATOTCHUAA.

HaG:roreHre 1 00CyKIeHIE OTBITOB C ABMKEHHEM Teia
[P YMEHBIICHUH BIMSHUSAAPYTUX TEJl, HPEHIATCTBYIOLIINX
ITBHOKEHHUIO.

IAHanu3 TekcTa ['anuies ¢ onrcaHueM MbICJIEHHOTO
PKCIIEPUMEHTA, 000CHOBBIBAOLIETO 3aKOH HHEPLIMH;
BEITTOJTHEHHE 3a/IaHUIT IO TEKCTY (CMBICIIOBOE YTCHUE).
(O6cyx IeHrEe BO3MOXKHOCTH BBITIOJHEHUI3aKOHA MHEPLIUT
B pa3IM4HBIX CHCTEMax OTcYETa.

HaGmtoneHue n 00CykIeHHEe MEXaHUYECKUX
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'Y ckopenue cBOOOTHOTO
mageHus. JIBUXKEGHUE IIJIaHET
Bokpyr Connua. ITeppas
KOCMUYecKas CKOPOCTb.
[HeBecomocThb NIepErpy3KHu.
IPaBHOBECHE MaTepUalbHON
Toukn. AOcomoTHO TBEpHOE
Teno. PaBHOBecHe TBEpAOro Tena cf
3aKpeTIEHHOI OCBIO

u

|${BH€HHi/’I, IIPOUCXOAIINX B CHUCTEME orcuéra «Temexkar

pu €€ paBHOMEPHOM
1 YCKOPEHHOM IBHKCHUH
KaOHHeTa PU3HUKH.

HPOBE/ICHHE

BparieHus. MoMeHT cuibl LleHTpAHanu3 u 00bsCHEHUE SIBICHUH

TSIKECTH

MpaBujIa CJIOXCHUA CHUJI.

[yka.

MCCIIEIOBAHUS.
Onpenenenue
ICKOJIBXKCHHUSI.

ko3 dumenTa

MI3MepeHne Cuibl TPEHUS TTOKOSL.

OTHOCHUTECJIBHO

HeﬁCTBHH C BEKTOpaMHU CHUJI: BBIIIOJIHCHUEC 3alaHui 110
ICJTO)KECHHUIO U BBIYUTAHUIO BEKTOPOB. Ha6HIOL[eHI/Ie H/AIH

IMEMOHCTPHPYIOIIUX 3aBUCHMOCTh YCKOPEHUSTENA OT
MPUI0KEHHON K HEMY CUJIBI M MacChITENA.

c ucnosib30BaHKEeM BTOporo 3akoHa HeroToHa. Pemenue
Bajiau ¢ MCIOJIb30BAHUEM BTOPOro 3akoHa HbloToHa 1

Onpenenenue >kECTKOCTH TPY>KUHBEI.
IAHAIIM3 CUTYallHi, B KOTOPBIX HAOIIOMAOTCSI YIIPyTHE
Ineopmanuy, 1 NX 00BbSCHEHHE C HCTIOIb30BAHUEM 3aKOHA|

Perienue 3a1a4 ¢ UCroab30BaHueM 3akoHal yka.
MccnenoBanye 3aBUCUMOCTH CHIIBI TPEHHUS CKOJIBKEHUS OT
crITbl HOpMasbHOTO JaBieHusi. OOCYXKIeHHE Pe3y/IbTaTOB

TpeHHUst

OIIBITOB,
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Perienne 3a7a4 ¢ UCHOIb30BaHUEM (HOPMYJIBI JJIsL CHIIBI

[TPEHMS CKOJIBbKEHHMSI.

IAHaIN3 IBUKEHUS TEJI TOJBKO MO/ JEHCTBUEM CHIIbI

[TSHKECTH - CBOOOTHOTO TTa/ICHUS.

OObsicHeHHe  HE3aBUCHMOCTH  YCKODEHUS

CBOOOTHOTO MaJCHHsI OT MACChI Tela.

OLieHKa BETMYMHBI CHIIBI TATOTEHHUS, AEHCTBYIOIIEH MEXK |

IMBYMsT TeTTaMu (17151 pa3HBIX Macc).

IAHAIN3 IBHYKEHUS HEOSCHBIX TEJl 1O ISHCTBUEM CHITBI

[raroTeHus (c HCIIOJIb30BaHUEM
JOTIOJTHUTENBHBIX

MCTOYHUKOB HH(OPMALHN).

Pemenne 3a/1a4 ¢ MCHOIB30BaHUEM 3aKOHA BCEMUPHOTO

[TAaroTeHust U POpPMYJIBI U pacyéTa CHIIBI TSKECTH.

IAHAJI3 OPUTHHAIBHOTO TEKCTA, ONUCHIBAIOLIETO

[TPOSIBJICHNS 3aKOHA BCEMUPHOTO TSATOTCHUS;

BBHINTOJTHEHUE  3aJ[aHUIL 110 TEKCTY

(CMBICIIOBOE UTEHHUE).

[Ha0monenue u 00CyXIeHUE OIBITOB 110 M3MEHEHHIO Beca

[TeJ1a pY YCKOPEHHOM JBIKEHHU.

IAHAINU3 yCIOBUN BOSHUKHOBEHHS HEBECOMOCTH U

eperpys3KH.

Perienne 3a1a4 Ha onpejiesieHHe Beca Tella B pa3InuHbIX

[YCITOBHSIX.

|AHaM3 CHUI, IEHCTBYIOIINX HA TEJO, TIOKOSIIeecs Ha
omope.
OnpezenieHue HEHTPa TSHKECTH PasIHYHBIX T
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1.3.

3aKOHBI COXpaHEHUs

Mmrynsce Tena. Wzmenenne
uMIynbca.  MMmynsc  CHIIBL
BakoH  COXpaHEHHS  HMITYJIbCA.
IPeakTHUBHOE IBHKEHUE.
Mexanuueckass ~ pabora u
IMOLLIHOCTb. PaGora CHII

TSDKECTH, YIIPYTOCTH, TpeHusl. CBs3H
bHeprun u pabotel. [loTeHIIMaNbHA
PHEprusi Tena, IOJHATOrO Haj
TOBEPXHOCTHIO 3eMIIH,
TTorennmansHas
PHEprust CXKATOI MPYKUHBIL.
[KraeTnueckast SHEPIHsL.
Teopema o KHHETHYECKOU
PHepruu. 3aKOH COXpaHCHHUs
IMEeXaHUYeCKOI SHepruu

Habmonenne ®m  0oOCyXJEHHE  OIIBITOB,
IMEMOHCTPUPYIONINX IIepefady UMITYIbca Py
B3aMMO/ICHCTBUH TEJI, 3aKOH COXPAaHEHNUS UMITYJIbCA TIPH
A0COJTIOTHO YIPYTOM U HEYHPYTOM B3aHMOJIEHCTBHHM TEJl.
IAHAJIN3 CUTYallUi B OKPY)KAIOIIEH KU3HU C
MCTIONIb30BaHUEM 3aKOHA COXPAHEHHUS UMITYJIbCa.
Pacrio3HaBaHue  SBICHUS ~ PEAKTHBHOTO
IBIIKEHHMS B IPUPO/JIC U TEXHHKE.
[MprMeHeHne 3aK0HA COXpaHEHHs UMITYIIbca IS pacuéra
pe3y/bTaToOB  B3aUMOAEHCTBUS  Tel (Ha
[IpUMepax HeyNpyroro B3auMOJICHCTBHS, YIPYTOro
[IEHTPAJIBHOTO B3aUMO/ICHCTBUS IBYX OJIWHAKOBBIX TEIl,
0JTHO U3 KOTOPBIX HEMO/ABHIKHO).
Perienue 3a/1a4 ¢ MCIOJIL30BAHUEM 3aKOHA COXPAaHEHHS
MMITYJIBCA.
Onpenenenue pabOThI CHIIBI YIIPYTOCTH MPH HOABEME
rpysa ¢ UCHOJIb30BaHUEM
HCITOABHUKHOI'O U ITOJABUXHOI'O 6J'IOKOB.
I3MepeHne MOIIHOCTH.
M3MepeHHe NOTeHINAIBHO W SHEPTHHU YIPYTO
IneopMHpOBaHHOM NPYKHHBI.

46



M3MepeHne KHHETUYECKOW dHEpIrUu Teja Mo JUIHHE
[TOPMO3HOTO ITyTH.

(DKCTIepUMEHTaIbHOE CpaBHEHUE HU3MEHEHUS
MOTEHLUAJIBHON U KUHETUYECKOU PHEPIHUil Tena npu
VIBHKEHUH 110 HAKJIOHHOH TIJIOCKOCTH.
[DKcrieprMeHTaNbHasi ~ MpOBepKa  3aKOHA
COXpaHEeHHs MEXaHHUYECKOI SHEPrHH TIPH CBOOOTHOM
maICHUH.

[Ipumenenne 3aKOHa COXpaHEHHS
MeXaHMUYECKOW IHEPruM Jyis pacuéra NOTeHUUAIbHON U
KHHETUYeCKOH sHepruil Tena. Pemenne 3amay ¢
MCIIOJIB30BaHUEM 3aKOHA COXPAHEHHSI MEXaHHUECK O
PHEpruu

MToro no pazaemy 40

IPa3en

MexaHnyecKkHne KoJieOaHusi M BOJIHbI

2.1 |Mexanudeckue Koaebanus [/

KonebarenpHoe JIBHOKCHHE.
(OcHOBHBIE XapaKTEePUCTHKU
KosleOaHUi: TEepUo/I, 4acToTa,
amIuuTya. Marematudeckuil

u
[P YKHHHBIH MasTHUKU.
[IpeBpalieHue SHEPTHH MTPH
KoJie0aTeIbHOM JIBHIKEHUU .
3aTyXarolue KonedaHusl.
IBBIHY>K/ICHHBIC KoJiebanus.
IPezoHaHC

IHaOmronenue Kojie0auuii o1 JEHCTBUEM CHII TSKECTH U
YIIPYrOCTH U OOHapyKeHHe MoA00HbIX KoIeOaHuil B
OKpY KAaIOIIeM MHUpE.
IAHaN3 KoJeOaHMi rpy3a Ha HUTH U Ha IIPY)KUHE.
Onpezernenre 4acTOThl KOJIEOAHNH MaTeMaTHIECKOTO

u MPY>KHHHOTO
IMasITHUKOB.
HaGmntoneHne u 0ObsICHEHNE SIBIICHHST PE30HAHCA.
MccnenoBanue 3aBUCUMOCTH IiepHo/ia KojiebaHuit
TOJIBELIICHHOT'O K HUTH I'Py3a OT JUINHBI HUTH.
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[IpoBepka HE3aBUCHMOCTH NepHoaa KoieOaHWH Tpys3a,
[MOJBEILICHHOTO K JIEHTe, OT Macchl rpy3a.HalOmonenue u
0OCY)XIEHHE OIBITOB, JEMOHCTPHPYIOIINX 3aBHCHMOCTh
mepuona

KoseOaHui NPYKMHHOTO MAasTHHKA OT Macchirpysa H
PKECTKOCTH MPYXKHUHBI.

[MpuMeHeHHe  MaTEeMAaTHYECKOT0 U IPYKUHHOTO
IMasiTHUKOB B Ka4eCTBE MOJICJICH [UTsl OMMCAaHUs KOJIeOaHUH
B OKpY’KaroleM MUpe.

Pemenne 3a1a4, CBA3aHHBIX C BEIYHUCICHUEM WM OL[CHKON
MacTOTHI (Meproa) KonebaHui

22

MexaHnueckre BOJHBL. 3BYK

Mexanuuec
CBoiicTBa

KHC BOJIHBI.
MCXaHUYCCKUX

BosH. IIpojoneHBIE U MONEpEeyUHbIE]

BOJIHBL.  JlnuHa

BOJIHBI u CKOPOCTh ed
[pactipocTpaHeHus. MexaHW4ecKHe
[BOJIHBI B TBEPIIOM  TelIe,
CeliCMUYECKHE BOJHBI.

3Byk. ['poMKOCTH 3ByKa U BBICOTA

TOHA.
BByKa.
yIBTpa3ByK

OTtpaxeHue
Huppazsyk "

OOHapyxeHHe W aHauM3 BOJHOBHIX SBICHUH B
OKPY>KalOIEM MHUPE.

Habmonenne  pacnpocTpaHeHHs NPOJOJIBHEIX U
[TorepevHpIX BOJH (HA MOJAENH) U OOHapy)XeHHE
AHAJIOTMYHBIX BUJIOB BOJIH B TpUpPOJE (3BYK, BOJHBI Ha
BOJIE).

BbIyMcIIeHHE JUTMHBI BOJHBI M CKOPOCTH PacIpOCTPAHEHUs!
[3BYKOBBIX BOJIH.

(DKCIIEPUMEHTAIBHOE ornpezeneHue IpaHMI
MACTOTBI CIBILIMMBIX 3BYKOBBIX KOJICOaHMIA.

HaGmoneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT 4acTOTHI (B
[TOM  4Yucime, C  WCHOJNB30BAaHHEM  MY3BIKAJIbHBIX|
MHCTPYMEHTOB).

HabmoneHne u oObBsCHEHHE SIBICHHS aKyCTHUECKOTO
[pe30HaHCca.
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I/AHAIN3 ~ OPHIMHAJBHOTO TEKCTa,  MOCBSIIEHHOTO
MCIIOIB30BAHUIO 3ByKa (MJIH YIBTPa3ByKa) B TEXHHKE
(9XOJIOKAIHMS, YIBTPA3BYK

B MEIHIIMHE U Jp.); BBIIOIHCHHE 3aJaHHI 110 TEKCTY
(CMBICIIOBOE UTEHHUE)

MToro no paszuery

15

IPazen 3J'leKTp0Mal"Hl/lT]-l06 nmoJie u 3JIEKTPOMarHuTHbIC BOJIHbBI

3.1 DJIEKTPOMAarHUTHOE TI0JIE U |6 (DNEeKTPOMAarHUTHOE mone. |[loctpoeHue paccyxaeHui, 000CHOBBIBAOIINX
JICKTPOMArHUTHBIC BOJIHBI (DJ1eKTPOMArHUTHBIE BOJIHBI. B3alIMOCBSA3b 3JICKTPUYECKOTO ¥ MAarHUTHOT'O TOJICH.
CBolicTBa (OKCIepUMEHTAalbHOE ~ M3Y4YeHHE  CBOWCTB
PIEKTPOMArHUTHBIX BOJIH.  [JIEKTPOMArHUTHBIX BOJH (B TOM YHCIIE C TOMOLIBIO
[lIxana JJICKTPOMAarHUTHBIX  [MOOWIBHOTO TenedoHa).
BosH. Mcronp3oBanue IAHaNM3  PEHTTEHOBCKMX  CHHMMKOB
PIEKTPOMArHUTHBIX BOJH JUIs 4EIOBEUECKOr0 OpraHu3Ma.
COTOBOI CBsB3U. I/AHaITM3  TEKCTOB,  OINUCHIBAIONIMX  IPOSBICHUS
(D7IeKTpOMAarHUTHAast OpUpOJA [IEKTPOMATHUTHOIO M3TyUSHUs B IPUPOJIE: HKUBbBIE
cBera. CKOpOCTh cBeTa. BOTHOBBIE [OpraHU3MBI, H3ITy4YeHHUs] HEOCCHBIX Tl (CMBICIIOBOE
CBOJICTBA CBETA UTCHHE).
PacriosHaBaHMe M AHAIM3  Pa3JIMYHBIX
MPUMEHEHHH 27IEKTPOMarHUTHBIX BOJIH B TEXHUKE.
M3y4eHne BOTHOBBIX CBOMCTB CBETA.
Pemmienne 3a1a4 ¢ ucnonb3oBaHueM (HOpMyIT JUIsl CKOPOCTH
PIIEKTPOMArHUTHBIX BOJIH, JUIUHBI BOJHBI M YaCTOTHI CBETA
MToro no pasueny 6
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Paznen CseroBbIe sIBJICHHS

4.1

3aKoHBI pacnpocTpaHEeHUs
cBeTa

Vly4ueBas mozens cBera. McTouHHKY|
cBeTa. [IpsimosuHeliHO€
pacripocTpaHeHHe cBeTa.

Barmenus ConHia u JlyHsl.

Otpakenue cBera. [lmockoe

3epKago. 3aKOH  OTPaKEHHs

cBeTa.

[Ipenomnenue  cBeTa.  3aKOH
mpemomnenust  cBera.  IlomHoe
BHYTpEHHEE  OTPaKCHHE  CBETa.
[Mcnonb3oBanue MOJIHOTO
BHYTPEHHETO  OTPaXXCHUs B
ONTHUYECKUX CBETOBOJAX

HaGirojeHue onbITOB, AEMOHCTPUPYIOLIMX SIBIICHHE
PSMOJIMHEITHOrO pacipocTpaHEHHs CBETa
(BO3HMKHOBEHHE TEHH U TIOJIyTE€HN), U UX MHTEPIPETALHS C
MCII0JIb30BAHUEM MTOHATHS CBETOBOI'O JIyya.
OOBsiCHEHNE U MOJISTUPOBAHUE COJTHEUHOTO u
ITyHHOTO 3aTMEHUII.

MccnenoBanyue  3aBUCHMMOCTH  yIJla  OTpPaKEHHUs
CBETOBOTO JIy4a OT yrjia MajeHus.

3ygeHue CBOHCTB M300paXKeHUS B INIOCKOM 3€pKajie.
HaGroeHue 1 00bsICHEHHE OTBITOB TI0 MOTYYSHHUIO
M300paXXeHUI B BOTHYTOM U BBIITyKJIOM 3¢pKajlax.
Habmronenne n 00bsICHEHNE OIIBITOB T10 MTPEIOMIICHUIO
CBeTa Ha 'paHMIIE Pa3IMUHBIX CPEJl, B TOM UHCIIE OIBITOB C|
TOJTHBIM BHYTPEHHHUM OTPA’KEHUEM.

MccnenoBaHye 3aBUCUMOCTH YIJIa IIPEJIOMIICHHS OT yrila
Ma/leHNs CBETOBOTO JIy4a Ha TPAHUIIE «BO3IYX- CTEKIIO».
IPacriozHaBaHuE SIBIICHUI OTpaXXCHUS u
[TPEJIOMJICHHUS CBETA B NIOBCEIHEBHON XH3HU. AHAIN3 U
00BsICHEHHE SBJICHUS ONTHYECKOroMupaxa. Perienne
Bajay ¢ CIOJIb30BAHUEM 3aKOHOB OTPAKEHUS U
MpEeIOMIICHHS CBETA
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pHOOpBI

4.2 JIMH3BI 1 ONITHYECKUE

JInmza. Xox mydel B IMH3E.
OnTrueckas cucTeMa
(boToanmapaTta, MUKpOCKOTIa U
TeslecKoma. I'na3 Kak
ONTHYECKas CHCTEMa.
lbiusopykocTe M
IMaTbHO30PKOCTH

Monyuenne U300pakeHuit c MIOMOIIBIO
cobuparoreit u pacceuBaromeit JIUH3.
Omnpenenenue  (OKYCHOrO  paccTOSHUS M

OIITHYECKO# CHITBI COOMpATOILEit INH3BI. AHATH3
[YCTpOHCTBA M IPUHIUIIA ACHCTBHS HEKOTOPBIX
OTITHYECKUX pubopoB: (doroanmnapara,
MHKPOCKOIIA, TEJIECKOMa.

M3ygeHue MoaenH 1ia3a KaK ONTHYECKOH CHCTEMBI.
|AHaITH3 SIBJICHHI OJIIM30PYKOCTH U TATbHO30PKOCTH,
[IpUHLUIA JEHCTBUS OUKOB

4.3 Paznoxenue
CBETa B CIIEKTP

6emmoro

IPaznoskeHne 6enoro cBeta B CieKTp.
OrnbiTel HetoToHA. ClloskeHHE

CHEKTPAJIbHBIX
uBeToB. [lucnepcust cBeTa

HaGmronenne pasinoxeHus 6eI0ro CBeTa B CIEKTP.
HaOmoaeHue 1 00bsICHEHHE OTIBITOB 10 MOJYICHHUIO
6eIoro cBeTa IMPH CJIOKEHUH CBETa Pa3HBIX IBETOB.
[MpoBeneHne u 0ObICHEHUE ONBITOB O BOCHPHATHUIO 1IBETA
IpeIMETOB MPH WX HAOIIOICHHN Yepe3 [[BETOBBIC
bubTpBI

(LIBETHBIE OYKH)

MToro no pazaeny

KBaHTOBBIE SIBJICHUS

Pazmen
5.1 [Hcnyckanue
[OTJIONICHHE
aTOMOM

u
CBC€Ta

OmnbITBI Pesepdopna u
MIaHeTapHas MOZENb  aToMa.
Monens atoma bopa.
[McryckaHyue U MOTJIOMIEHUE

(O6¢cyxaenue renu onbiToB Pesepdopaa mo uccnenoBanuio
ATOMOB, BBIJIBHIKEHHE THIIOTE3 O BO3MOYKHBIX PE3YJIbTATAX
ONIBITOB B 3aBUCHMOCTH OT TIPEATOJIAraeMOr0 CTPOEHHUS

51



cBeTa aToMOM. KBaHTHI.
InnelgaTeie CIEKTPBI

@TOMOB, (hopMyITHpOBAaHUE BHIBOJIOB U3 PE3YIIHTATOB
OTIBITOB.

(O6¢cyxaeHne NpOTHBOPEUHil MJIaHETAPHOI MOJIeIN aToMa
1 OCHOBaHWH Ju1st THIoTe3bl bopa o craruoHapHbIX
opbuTax 3mexTpoHoB. HabmoieHue CIulonHbIX 1
ITHHEHYaTHIX CIEKTPOB U3IIYy4CHHs PA3JINYHbBIX BELIESCTB.
(O0BsicHEHNE THHEHYATHIX CIIEKTPOB M3IYICHUS

5.2

Ctpoenue
s pa

aTOMHOT'O

Pa0aKTUBHOCTD. Anbda-,
Oeta- ©  raMMa-u3ITydYeHUS.
CTpoeHHEe  aTOMHOTO  spa.
IHyknoHHast MOZIENIb aTOMHOTO SI/pa.
IM30Tombl. PagnoakTuBHbBIE
[IpeBpaIleHuUsL. IIepuon
[oJTypacnaja aTOMHBIX siAep

OOCyx 1eHnEe BO3MOXKHBIX I'MIIOTE3 O MOJEIISX CTPOCHHS
sapa.

Omnpezenenue cocraBa saep 10 3aJaHHbIM MacCOBBIM H
3apsAIOBBIM YHCIAM H 10 OJNOKEHHIO B IEPUOANYCCKOH
CHCTeMe 2J1eMEHTOB.

IAHaNN3 U3MEHEHHS COCTaBa sA/ipa U eTo MOJIOXKEHUS B
Mepro IMYECKOH CUCTEMEIIPHU a- PaJIHOaKTHBHOCTH.
MccenoBaHe TPEKOB a-4aCcTHII II0 TOTOBBIM
(boTorpadusim.

(OOHapyxeHue U n3MepeHue pajnaloHHOrooHa ¢
MOMOILbIO JO3UMETPA, OLIEHKA er0 HHTEHCUBHOCTH.
IAHanu3  OHMOJIOTHMYECKMX  HM3MEHCHHI,
[IPOHCXOAAMINX nox neiictBueM
[PaIMOAKTHBHBIX U3IydeHUH.

Mcnonp3oBaHNe pagHOAKTUBHBIX H3TyIC€HUH B METHUIHHE
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5.3 [nepHble peakuuu 7 lnepuble  peakuuu. 3akoHbl  |PelleHME 3a/1a4 C UCIOJIL30BaHUEM 3aKOHOB COXPaHEHMs
COXpaHEHUs] ~ 3apsAJ0BOTO U [MAacCOBBIX U 3apsAZIOBBIX UHMCEJ HA OIPEJEICHUE
MaccoBoro umcen.  OHEPrus  |pe3ynbTaToOB SJEPHBIX PEaKLUil; aHaIM3  BO3MOXKHOCTH
CBSI3M aTOMHBIX siiep. CBsA3b Macchl I HEBO3MOXHOCTH
1 sHepruu. Peaknuu [1nepHOi peakiuu.
CHHTE3a U JENeHus aep. (OLeHKa SHEPrUu CBSI3HU sIJIEP C UCTIONIL30BaHUEM (DOPMYIIb
IMcrounnku sHeprun CoIHIIA U DiiHIITEHA.
BBé3n.  SnepHas  sHepretuka. |OOCyXKJEHHE  INEPCHEKTHB  MCIIOJIb30BaHUS
JleticTBrs PaaMOaKTHBHBIX |yIPaBIIEMOI0 TEPMOSICPHOTO CHHTE3A.
M3IIy4eHUH Ha JKMBbIE Opranu3Mel  [OOCYyKeHHE IPEUMYLIECTB U SKOJIOTUUECKUX IpoOieM,

CBSI3aHHBIX C SICPHOH SHEPTeTHKOM
MToro mo pazaemy 17

I[oBTOPUTEJLHO-00001AIO LM MOYJIb

[loBTOpEeHme u 9
00001IIeHUE COICPIKAHUS
Kypca ¢u3uku 3a 7-9 Kiaccol

CucremaTu3anus u

00001IEeHNE MIPEIMETHOTO

COIepKaHUs U OIIbITa

e TeNnbHOCTH, PUOOPETEHHOTO

IPU M3y4EHHUH BCEro Kypca (HH3HKH
OCHOBHOTO  0OIIEro

0OpazoBaHMS.

IMoaroToBKa K OCHOBHOMY

rOCyIapCTBEHHOMY dK3aMEHY I10

busmke s 0Oyyarommxcs,

BHIOPABLIMX STOT y4eOHbIH NPEAMCTpoBepKy rHIOTES

BoimonHeHne  y4eOHBIX — 3aJaHuil, TpeOyrOmHX

IMeMOHCTpALK KOMIIETEHTHOCTEH, XapaKTepH3YIOIIHNX
€CTECTBEHHOHAYYHYIO

PaMOTHOCTb: — TPUMEHEHHS OIYYEHHBIX 3HAHUI TS

Hay4YHOTO OOBSICHEHUS (PU3NUECKUXABICHUIT B
lOKpy>KaromIei Ipupose, B HIOBCEAHEBHOM JKU3HU U
BBISIBJICHUS (DU3MYECKUX OCHOB PsiJia COBPEMEHHBIX
[TEXHOJIOTHii;

— IPUMEHEHHS OCBOCHHBIX SKCIIEPHMEHTAIbHBIX YMEHHH]
1St uccneoBanus GU3NYESCKUX SIBICHU, B TOM YHCIIE IS
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1 BBISIBJICHUSI 3aKOHOMEPHOCTEH.

Pemienne  pacuéTHBIX  3ajgad4, B TOM  YHCIe
[IpeAnoNaraloIX  HCIOJIb30BaHUE (bu3nIecKux
IMOJIeJICH 1 OCHOBAHHBIX Ha COJCP)KaHUH PA3THYHBIX
[pa3aesoB Kypca (pHU3HKH.

[IPOEKTOB, CBSI3aHHBIX C COJIEPIKAHUEM Kypca (pU3HKH

IBbITIOTHEHHE U 3aIllUTa TPpYHIOBBIX WM HHAUBUYAJIbHBIX

Mroro no paszaeny

OBLIEE KOJIMYMECTBO
YACOB I1O ITPOI'PAMME

102
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INOYPOYHOE INTAHUPOBAHHUE KJIACC

IKoJimuecTBO YacoB OyIeKTPOHHBIE NH(POBBIE
Ne T Kontposibubie| Ilpaktuueckue| 00pasoBaTesibHbIe
eMa ypoka
n/n Bcero padoThI padoThI pecypcel

1 ®m3uka — Hayka O mpupone. SBieHus 1
HPHUPO JIbI
duznveckue sIBICHUS 1

3 Ouznveckre BEIMIUHBI U HX H3MEPEHHe 1
VYpok-ucciaenoBanue "U3mepenue

4 TEMIIEPATYpPbl TPH TOMOLIM JKHUAKOCTHOro| 1 1
TEpPMOMETPA M JATUYHKA TeMIIepaTyphl"

5 Meronel HaydHoro mo3HaHusA. OmnmcaHue] 1 Bubnmmnorexa 1IOK
(hU3MUYECKHUX SIBICHUH C TIOMOIIbIO MOZIENeit https://m.edsoo.ru/ff09f72a
Vpok-uccnenosanue "IIpoBepka TUIOTE3bI:

6 JAJBHOCTh  TOJETa  LIApUKa, ITyIIEHHOTO 1 1
TOPU30HTAIBHO, TeM Ooublie, 4eM Oosblie
BBICOTA ITycKa"

7 Crpoenue BemectBa. ONBITH, JOKa3bIBAIOIINE 1 Bubnmmnorexa 1IOK
JIICKPETHOE CTPOCHUE BELIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBIOKEHHE YacTHI] BEIIECTBA 1 Bu6miorexa LOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccrnenoBanme «OnBITHI mo 1
HaOJII0JICHHIO TEIUIOBOIO PACIIMPEHHS Ta30B»

10 ArperaTHbIe COCTOSIHHS BEIIECTBA 1
OCOOEHHOCTH arperaTHbIX COCTOSIHUH BOJBI.

11 O06001menue norppasz[eny «HepBOHaqanmfme 1 bubmorexa HOK

https://m.edsoo.ru/ff0a0378
CBEICHHUS O CTPOCHHH BEILIECTBAY

12 Mexannueckoe IBIKeHUe. PaBHOMepHOE U 1 bubmmoTeka IHOK
HEpaBHOMEpHOE IBI)KEHHE https://m.edsoo.ru/ff0a05c6

13 Cxopocte. Enuanne! ckopoctu 1 bubmmoTeka LIOK
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https://m.edsoo.ru/ff0a079¢

14 Pacuer myTu u BpeMeHU IBIDKEHUS Bubmorexa HOK
https://m.edsoo.ru/ff0a0ac4
15 Wuepuus. Macca — Mepa HHEPTHOCTH Tel Eggfz?fnfilzoo.ru / fanI(_)IcOIIé
16 ITnoTHOCTH BemecTBa. PacueT Maccel H 00beMa| bubanoreka IIOK
TeJia 110 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHast pabora «Omnpenenexue
IUIOTHOCTH TBEPJOTO TENa»
18 Pemienne 3amau  mo  Teme BbubauoTteka 1IOK
"[1noTHOCTB https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKkTepUCTHKa B3aHUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCUMOCTH  pacTspkeHus  (aedopmanuu)
HPYKHHBI OT IPHIIOKEHHON CHIIB)
21 [[SIBnenue Tarotenus. Cuna TSHKECTH
) gasm, Memn}}’/ CHJIOH TSDKECTH M Macconv%ena. BuGnoTexa 1IOK
ec Teﬂfl. emeHne 3amad no teme "Cuia https://m.edsoo.ru/f0al 778
TAXKECTHU
h3 Cuwia  TSDKECTM Ha  JpPYrHX  IUIaHeTax. BubaunoTeka OK
Dusnueckre XapakTepUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
bubnauoreka 11OK]
24 M3mepenue cui. /lunamomer
P A P https://m.edsoo.ru/ff0al8cc
Bubnnoreka IIOK
25 Bec tena. Herecomoc
et pecoMocth https://m.edsoo.ru/ff0al778
CJi07keHue IBYX CHJI, HAaIIPaBJICHHBIX 10 OHON BbubnaunoTeka IIOK
26 L N
npsiMoii. PaBHOEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
b7 Pemenne 3amau mo teme "PaBHOAEHCTBYIOmAS
cun"
h] Cuna Tpenns u e€ Buapl. TpeHue B mpupose U bubnoreka OK

TCXHUKE

https://m.edsoo.ru/ff0alb9c
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JlaGopaTopHas paboTa «3y4yenue

h9 3aBUCHMOCTH CHJIBI TPEHHUSI CKOJBKEHHS OT bubmmoTeka HOK
CHJIBI JTaBJICHUS " Xapakrepa https://m.edsoo.ru/ff0alcc8
CONPHKACAIONIUXCS TOBEPXHOCTE»
30 Pemenne 3ama4 Ha oIpe/ieIICHNUE]
PaBHO ICHCTBYIONIEH CHIIBI
1 Plc:meHI/Ie 3aa4 r160 Temam: «Bec CTena», BuGmoTeka TIOK
« pa(bI/IquKoe n3obpaxkenue cuim», «CHITB, https://m.edsoo.ru/f0alde0
«PaBHO IeHiCTBYOIIIAs] CHID)
KonTtpounbHas pabota o TeMaMm:
) «MexaHu4yeckoe TIBIOKCHHUEY, «Macca,
INIOTHOCTEY», «Bec Ttemay, «['paduueckoe
n3obpaxenne cuny, «CHIBD)
3 JlaBneHue. CriocoObl  yMEHbILICHUS U bubmmoTtexa 1OK]
YBEIMYCHHS NABICHHS https://m.edsoo.ru/ff0a20a6
4 JlaBiieHre Taza. 3aBUCHMOCTH JIaBJICHUS Ta3a] Bubnmnorexa IIOK
0T 00BEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaya paBneHus TBEPABIMU  TENAMH, bubnuoreka HOK]
JKMIKOCTSMHM M ra3zamu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
6 JlaBneHne B JKHOKOCTH M Tase, BBI3BAHHOC] bubimoTtexa IHOK
JIECTBUEM CHIIBI TSYKECTH https://m.edsoo.ru/ff0a2718
37 Pewenne 3agau o reme «JlaBnenue B Bubnnoreka 1IOK
JKMIKOCTH U rase. 3akoH Ilackaisa» https://m.edsoo.ru/ff0a2826
bubmmoTtexa IOK
38 CooOlmmarommuecs: Cocyabl
Y https://m.edsoo.ru/ff0a2970
. Bbubanoreka IIOK
39 T'unpaBanyeckuii mpecc
AP P https://m.edsoo.ru/ff0a3136
40 Manowmerpel. [lopurHeBoil »KUAKOCTHBIH Hacoc
1 Atmocdepa 3emmm W mOpUYMHBL €€ BubnanoTeka IHOK
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATMocdepHOe 1aBiIeHIE Bubmiorexa HOK

https://m.edsoo.ru/ff0a2bSa
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U3 W3mepenne atmocdepHoro napieHus. OnbiT Bbubnuoreka IHOK
Toppuuenn https://m.edsoo.ru/ff0a2da8

U4 3aBUCHMOCTh aTMOC(EPHOTO JIaBJIEHHS OT bubmmoTeka HOK
BBICOTBI HaJl ypOBHEM MOPS https://m.edsoo.ru/ff0a2fc4

U5 Bbapomerp-anepoun. ATMocepHOe IaBlIeHUE bubmuoreka LOK
Ha pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

6 Pemenne 3amau no teme " AtmochepHOd
naBieHue"

U7 JlelicTBrE KUIKOCTH M Ta3a Ha MOTPYKEHHOE B bubnoreka LIOK
HHUX TeJI0. ApXHMeoBa CHla https://m.edsoo.ru/ff0a3276
JlaGopatophast pabora «Omnpenenexue BuGmoTeka IOK

48 i i i
BBITAJIKUBAIOIIEH CHJIBI, JeHCTByomieil Hal https://m.edsoo.ru/f0a33 e
TEJI0, IOTPY)KCHHOE B JKHIKOCTB
JlaGopatophast pabota o TeMe

U9 «ccnenoBaHue 3aBHUCHMOCTH Beca Tella B bubmmoTeka IIOK
BOJIe OT 00bEMa MOTPY)KEHHOW B JKHUAKOCTH https://m.edsoo.ru/ff0a3514
YaCTH TeJa»

Bubanoreka 1IOK

50 IInaBanue ten

https://m.edsoo.ru/ff0a3a96
Jlaboparopnas paGota "KoHcTpynpoBanue

51 apeoMeTpa WM KOHCTPYUPOBAHHUE JIOAKU U
ornpejeiieHue e€ rpy30n o bEMHOCTH"
Pemenue 3agau mo tTemam: «IlnaBaHue cynoB.

" . Y. Bubnunoreka 1IOK

0371yXOTUIaBAHHE, «/laBieHue TBEPIbIX Tell, https://m.edsoo.ru/f0a3654
JKUJIKOCTCH U Ta30B»
53 KontponeHas pabora mo Teme «/laBnenue
TBEPABIX TeJ, )KUAKOCTEH 1 razoB»
bubmmoTreka 1IOK
54 Mexanuueckas pabora
p https://m.edsoo.ru/ff0a3{82
Bbubanoreka LHOK
55 MomnocTts. EauHUIBI MOITHOCTH
Ho! MOTIL https://m.edsoo.ru/ff0a3{82
56 Ypok-uccnenoBanne  "Pacuér  momiHOCTH,

58



pa3BHBaEMOil IpH MoabEME 110 JiecTHUIE"

57 IIpoctbie Mexanu3mbl. Poruar. PaBHoBecue cui 1
Ha phlyare
e iblgam B TGXHHKZ, OBITY I/II/I HpUpoze. | 0s BubnoTexa TIOK
abopaToprai — paboTa  «XICCICNOBAHMC ’ https://m.edsoo.ru/ff0a478e
YCIIOBHI PaBHOBECHSI PHIUAray
59 Pemenne 3amayu 1mo  Teme  «YClIoBUSA 1 Bbubmnoreka 1OK]
PABHOBECH S pbIyara» https://m.edsoo.ru/ff0a48a6
Koaddunment I0JIE3HOTO JIEHCTBYS
60 MeXaHu3Ma. JlaGopaTopHas pabora| 1 0.5
«M3mepenne KI1J] HakIOHHO IIIOCKOCTI»
61 Pemenune 3amau mo treme "Pabora, MOIIHOCTS, 1 bubimoTteka IHOK
Kroa" https://m.edsoo.ru/ff0a4c48
62 Mexannyeckas oneprus. Kunermyeckas u| bubnoreka LOK
HOTEHIMAJIbHAs SHEPTUst https://m.edsoo.ru/ff0a4252
. bubnauoreka 1OK]
1
63 3aKOH COXpaHEHHsl MEXaHHUYECKOH SHEeprun https://m.edsoo.ru/f0a4360
Y pOK-3KCIIEpUMEHT o TeMe
"OKcnepUMeHTaIbHOE oTpeeNicHIe
64 M3MCHCHUs KHHETHYECKOW M MOTCHUManbHOH| 1 1
SHEPIuM MpU CKAaTIBAHUM TeJa 110 HAKIOHHOM
IIOCKOCTH"
65 Kontponbaast pabora mo teme «Pabora u 1
MOIITHOCTh. DHEPTHUs»
66 PesepBHeIil ypok. Pabora ¢ Tekctamu 1o teme 1 bubmmoTtexa IHOK
"MexaHnndeckoe aBmxeHne" https://m.edsoo.ru/ff0adee6
67 Pesepsasiit ypok. Pabora ¢ TekcTamu no teme bubnuorexa LIOK
"JlaBneHue TBEPABIX TEI, HUAKOCTEH U ra3os" https://m.edsoo.ru/ff0a4ffe
Pe3epBHbIii ypok. Pabora ¢ Tekcramu 1o Teme
68 ) 1
"Pabora. MomHocTh. DHeprus"
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME| 68 12
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KJIACC

Kosm4ecTBo 4acoB JIeKTPOHHbIE HH(POBLIE
Ne Kontposibubie] Ipaktuueckue| 00pasoBaTesibHbIe
Tema ypoka
n/n Bcero padoThI padoThbI pecypcel

| OcHOBHbIE _ TIOJIOKEHHUS MOJIEKYILIPHO- | Bubmorexa 1IOK
KUHETUYECKOH TEOPUH u ux OIBITHBIE https://m.edsoo.ru/f0as256
TIOJTBEPKICHHUS

2 Macca u pa3Mep aTOMOB M MOJIEKYIT 1

s Mopgenu TBEpIOro, )KUAKOTO U Ta3000pa3HOTO 1 Bubnunoreka 1HOK]
COCTOSIHHMH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIKOTO M|

4 ra3000pa3HOTO  COCTOSIHUI ~ BeIIeCTBa Ha 1
OCHOBE MIOJIOKEHUH MOJIEKYJISIPHO
KUHETHYECKOW TEOPUH

bubnuoreka IHOK
5 Kpucrannnueckue n amopdHbIe Tena 1
P pd https://m.edsoo.ru/ff0a5800)

6 CMaunBaH#e u KAMUIUIAPHOCT. | Bbubmmoreka HOK]
IToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530)

7 TemnmoBoe pacIIMpeHne U cKaTue 1 BuGmiorexa HOK

https://m.edsoo.ru/ff0a5a26

3 Temneparypa. CA3p  TeMmmepaTypel — CO 1
CKOPOCTBHIO TCIIOBOI'O ABMXKEHUS YaCTHIL

9 Buyrpennsiss sueprus. CrnocoObl HW3MEHCHHUS 1 Bubmmoreka LOK]
BHYTPCHHE# SHEPTUU https://m.edsoo.ru/ff0a5c60

bubnuoreka 11OK]

10 Buns! Termonepenaun 1

pei https://m.edsoo.ru/ff0a6412
"

. Vpok-koHpepeHLus quaKTqucxoe X X BubmHoTeKa LIOK]
UCIOJIb30BAaHUE TEIUIOBBIX CBONCTB BGLL[G')‘CTB u https://m.edsoo.ru/f0a65¢0
MaTepUalIoB B IIEIAX YHEProcOepeKeHUs

12 KomnnuectBo TETIOTHI. VnenbHast 1 Bubnanoreka HOK
TEMJI0EMKOCTb https://m.edsoo.ru/ff0a6976
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13 YpaBHeHue TeruoBoro Gananca. TerooOMeH Bubmuoreka IOK

U TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
"

i JlaGopatopnast 6pa60Ta HUccnenoBanue BuGmorexa ITOK]
SIBJICHHS  TeTUIooOMeHa Ppn CMeIIMBaHUY| https://m.edsoo.ru/fl0a6a98
XOJIOZIHOH U ropsiueit BOIbl
Pacyer xonumuecTBa TEMIOTHI, HEOOXOIUMMOIO

15 JUISL HATPEBAHMS Tejla U BBIIENAEMOro UM IPU
OXJIXKICHHN

16 Jlaboparopuas pabora "Onpenenenue bubmuoreka LOK|
YZCIBHOHN TEIJIOEMKOCTH BemecTsa' https://m.edsoo.ru/ff0a6bb0)
OHeprusi  TOIMBA.  YJIENbHas  TEIUIOTa Bubnuoreka HOK

17
CropaHus https://m.edsoo.ru/ff0a7b5a

18 [InaBneHue u OTB BaHME KPUCTAITMYECKUX bubmmorexa LIOK

JIABJICHIC H OTBCP/ICBAHNC KPUCTAILIMHICC https://m.edsoo.ru/ff0a71d2
Tel. YenbHas TeIioTa IIaBIeHuUs

19 JlaGopatophast pabota "OmnpeneneHne bubmuoreka HOK]
YCNBHOM TEIUIOTHI [UIABJICHHU ST Jiba" https://m.edsoo.ru/ff0a72fe

b0 ITapoo6paszoBanne 1 KOH/ICHCALIUSL. bubnnoreka LIOK
Vcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. VY nenpHas Teriora

b1 mapoo0Opa3oBaHust u KOH/JIEHCAIMH. Bubaunoreka 11(0)4
3aBUCUMOCTE  TEMIIEPATYPHI ~ KUNEHUS  OT https:/m.edsoo.ru/ff0a786¢
aTMOC(EPHOro JIaBJICHHS

" Pga)KHOCTL BO3/yXa. Ha60pan)pHa;1 paboTa| Bubmorexa 1OK]

npeue':'neﬂne OTHOCHTEJIBHOH  BI2)KHOCTH https://m.edsoo.ru/f0a7628
BO3IyXa

b3 Pemienne 3amau Ha ONpEEICHUE BIAXKHOCTH
BO3/yXa
[puHIMOEL pabOTHl TEIJIOBBIX ABUraTelNeH.

24 [apoas TypOuHa. J[BuTaTenh BHYTpPEHHETO
CropaHust

b5 KITJI TermmoBoro jaBurareias. TeruioBbie Bubnuoreka HOK

JIBUTATENH U 3alIUTa OKPYKAIOMIEei cpespl

https://m.edsoo.ru/ff0a7c7c
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3aK0H COXpaHEHUs M NIPEBPAIIECHHS SHEPTUH B

26
TEIUIOBBIX Mpoleccax
[ToaroroBka K KOHTpPOJIBHOM paboTe Mo Tem

7 "]?H oTo 0 pOH oi pabote 1o Teme bubnuoreka LIOK

ernoBbIe HBJ'ICHI/IH.” 3MEHECHHUE arperaTHbIX| https://m.edsoo.ru/fl0a83f2
COCTOSIHMI BelI[eCTBA
"

" KOHTpOHL;ﬁH pabora mo Teme Tel'IJ'IOBI;Ii: Bubmmorexa LIOK
SIBJICHUSI. | 3MEHEHHE arperaTHhIX COCTOSHUH https://m.edsoo.ru/fl0a86ae
BEILIECTBA

h9 DnexTpuzaiyst Tea. J[Ba poma dIEKTPHYECKHX
3apsiioB

50 VYpok-uccienoBanue  "DIEKTpH3ALMS  TENT
WHAYKIMEH U IpU CONPUKOCHOBEHUHU"

51 BsaumopeiicTBue 3apspKCHHBIX  Tel. 3aKOH bubnuoreka 1HOK]
Kynona https://m.edsoo.ru/ff0a87¢4

s DReKTpuIecKoe oe. HaHpH)I]E[eHHOCTL Bu6imoTexa LIOK
SJICKTPUHECKOTO TOJIA. . pUHIAI https://m.edsoo.ru/ff0a8a0a
CYNEPIO3HUIIMH NECKTPHYCCKUX TT0JICH

a3 Hocutenn NMEKTPHIECKUX 3apsi/I0B.

DnemeHTapHbli 3apsia. CTpoeHue aToma

4 IMpoBogHUKM M JUIIEKTPUKA.  3aKOH Bbubnuoreka IHOK
COXPaHEHHs! JIEKTPHUECKOro 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pemenne 3amau Ha TPUMEHEHHE CBOUCTB Bubnunoreka 1HOK]
2JIEKTPHUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc

» DNeKTpUYECKH it " TOK, YCIOBUSI ero Bubmorexa 1IOK
CyLIECTBOBAaHUA. CTOYHHUKH DJIEKTPUUIECKOTO https://m.edsoo.ru/fﬂ)a95a4
TOKa

37 JleficTBU S DNIEKTPUIECKOTO TOKa buGmiorexa HOK

https://m.edsoo.ru/ff0a96b2
Ypok-uccrnenoBanue " JleiicTBUE

38 JJIEKTPHYECKOTO TOJNSI Ha MPOBOJHUKH M
JIDJICKTPUKH"

39 DJIEKTPUYECKHI TOK B METAILIAX, JKUJIKOCTSIX bubmmoreka LIOK
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1 razax

https://m.edsoo.ru/ff0a9838

40 DJeKTpUYecKas IeNb U €€ COCTaBHBIC YacTH
Cuna TOKa. JlaboparopHas pabota Bbubnuoreka LIOK

41 " " 0.5

V3mepeHnue U peryimpoBaHie CHIbI TOKa! https://m.edsoo.ru/ff0a8bd6)

" JZzngmpnqecxoe Hal'lligl)KeHl/le."M Bosbr™erp. 05 BuGnnoreka ITOK

abopatopHai  paboTa sMepenne  H ’ https://m.edsoo.ru/ff0a9e14
perynupoBaHie HanpspKeHus"

U3 ConpoTHBIICHHE  HPOBOJHUKA. Y JICIBHOE Bubnuoreka IIOK
CONPOTHUBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas pabota "3aBUCUMOCTh

m 3JEKTPUYECKOTO COMPOTHUBIICHUSI MTPOBOAHHUKA 1 bubnuoreka HOK
OT €rO0 JUIMHBI, IUTOMIA/IN [TOMIEPEYHOTO CEUCHHS https://m.edsoo.ru/ff0aa738
1 Marepuana”

s 3aBUCHMOCTh CHJIBI TOKa OT HallpsDKCHUS. Bbubmuoreka HOK]
3akoH OMa Juisl ydacTKa LenH https://m.edsoo.ru/ff0aa44a
JlaGopatophast paboTta "HUccnenoBanue

6 3aBUCHMOCTH CHJIBI TOKa, HIYIIEro dYepes 1 bubnunoTexa HOK
pE3UCTOP, OT COMPOTHBICHHS pPE3UCTOpa U https://m.edsoo.ru/ff0aa04e
HarnpshDKCHHUs Ha pesucrope”

47 TlocnenoBarensHoe " napajiensHoe
COC/IMHEHUS IPOBOIHHKOB
Jlabopatopnas pabora "IlpoBepka mpaBuiIa

g CJIOKEHHMS HanpspKeHU i npH 1 Bbubnuoreka LIOK
10 CJIEIOBATEILHOM COEUHEH U TIBYX| https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”

"

o Jlabopatopuass pabora "IIpoBepka mpaBmiIa | BuGmorexa ITOK]
ATA  CHUIBI  TOKA  TIpH - TApajlICIBHOM https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB

50 Pemenue 3anau Ha npuMeHenue 3akoHa Oma bubnuoreka LIOK
JUISL Pa3INYHOTO COCIMHEHHS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 Pabora ¥ MOIIHOCTH 3JIEKTPUYECKOTO TOKA. bubnuoreka ITIOK

3axoH [hxoyns-Jlenna

https://m.edsoo.ru/ff0ab124
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5o JlabopaTtopras pabora "Onpenenenue padoThI 1 Bubmuoreka LOK]

Y MOII[HOCTH 3JICKTPHUYECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
NIEKTPHIECKU 04 W [OTpeOHuTeIn

53 OnexTpuriec ve ue 6 o 1366 e Bubnmnoreka 1HOK]
JNIEKTPUYECKON dHepruu B ObiTy. Koportkoe https://m.edsoo.ru/fab660
3aMBIKAHUE
IToaroroBka K KOHTPOJIBHOI paboTe Mo Teme

54 "OnexTpuueckue 3apsabl. 3apspKEHHbIE Tela U bubnuoreka IIOK
uX B3aMMOICHCTBUSL. IMocTostHHBIH https://m.edsoo.ru/ff0abd2c
JJIEKTPUYECKUI TOK"
KonrponbsHas pabora no TeMe

55 "DnexTpudeckue 3apsabl. 3apsHKeHHbBIE Tena U bubmmoreka HOK]
ux B3aUMOJICHCTBHSL TocTosAHHBIIH https://m.edsoo.ru/ff0abea8
JNEKTPUIECKUH TOK"

56 TTocTostHHBIE MATHUTBI, MX B3aUMOCHCTBHE
Ypok-uccienoBanue "N3ydenue noJieit bubmmoreka HOK]

57 " 1
MMOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0

58 MaruautHoe nojie. MarHutHoe moijie 3eMiad U Bubnuoreka HOK
€ro 3HauYeHUe Ui )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba

- OmnebIT Opcrena. Mﬁ/][‘HI/ITHOC noJie BuGmHoTeKa 1IOK
JNEKTPUYECKOTO  TOKa arHUTHOE  TIOJIE https://m.edsoo.ru/facld2
KaTYIIKH C TOKOM

o gngeHeHHC 3J'ICIéTp0M:d;Il;IHI/ITOB B TXHHKE. os Eutmorexa 110K

aboparopHai pabota "YI3ydCHHC HCH(‘:‘TBM ’ https://m.edsoo.ru/ff0ac74a

MAarHUTHOTO TI0JIsl Ha POBOTHHUK C TOKOM
DNeKTpoABHUraTeI b MOCTOSTHHOTO TOKA.

| Hcnonb3oBanue OJIEKTPO (BUTATENCH B Bubmorexa LIOK]
TEXHUYECKHX yCTpOI/ICTB"aX U Ha TPaHCIIOPTE. https:/m.edsoo.ru/fl0ac86¢
Jlaboparopnas pabora "KoHcTpyupoBaHHe H
n3y4yeHue paboThl eKTpoiBUTaTess”

62 Omnbitel ®apazes. 3aKOH AJIEKTPOMArHUTHOM
naaykun. [Ipasuno Jlenna

63 Onektporenepatop. CHocoObl  MONTyUYCHUS

SHCKTqueCKOﬁ OHEPIrUH. BHCKTPOCTB.HHI/II/I Ha
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BO300HOBIISIEMBIX HCTOYHHKAX SHCPIruun

IToaroToBka K KOHTPOJIbHOW paboTe Mo Teme

64 | | 1
DIIEKTPUYECKHUE U MATHUTHBIE SIBICHUS

65 KonTposnbHas paboTta o Teme|
"DNEeKTpUYECKUE U MATHUTHBIC SIBJICHUS

66 Pe3epBHbliil ypok. PaboTa ¢ Tekctamu 1o Teme 1
"TennoBple SIBICHUSA"

67 Pe3epBHbIil ypok. PaboTa ¢ TekcTamu 1o Teme 1
"ITOCTOSIHHBIN PIEKTPUIECKUNA TOK"

63 Pe3epBHbIiil ypok. PaboTa ¢ TekcTamu 1o Teme 1
"MarHuTHbIC SIBICHUS"

OBLIEE KOJIMYECTBO YACOB I10 ITPOIPAMME| 68




bubnuoreka I[HOK
https://m. edsoo.ru/ffOacb

bubmnoreka [HOK
https://m,edsoo.ru/ffDaccSe
bubnuoreka I[HOK

https://m.edsoo.ru/ffDacdc6

14.5
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KJIACC

IKosiuecTBO 4acoB

DJIeKTPOHHbIE IH(POBHIE

Ne Tema Vpoka Koutpoabubie] Ilpaktuueckne| 00pasoBareibHble
n/n P Bcero padoThI pa6oTsl pecypcnl
1 MexaHn4ecKoe JBIXEHHE. Marepuanshas|
TOUKA
b Cucrema OTCUeTa. OTHOCHUTENILHOCTh 1 bubnurorexa IHOK
MEXaHMYECKOTO JIBHKEHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpsIMOSTMHEHHOE ABMKEHNE 1 bubimorexa LIO0K
https://m.edsoo.ru/ff0ad19a
4 HepaproMepHOe HpPAMONMHEHHOE IBIKCHHC,
CpeHsisi ¥ MTHOBEHHAs! CKOPOCTh
5 [Ipsamonuueiinoe PaBHOYCKOPEHHOE| bubnuoreka LIOK
JIBIDKEHHE. Y CKOpEeHHe https://m.edsoo.ru/ff0ad8d4
CkopocTtb HPSAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBHIKEHHUS. I'padpuy 1
CKOPOCTH
; JlaBopaTopHas pabora Onpenenenuel | ] Bubmorexa 1IOK
A paBHOyCI:OpeHHOM https://m.edsoo.ru/ff0adb18
JIBIDKCHHH 110 HAKJIOHHOM IIOCKOCTH
8 CBoOoaHoe nmagenne tei. OneiTel [ anunes 1
) 1}_’IaBHOMepHOE: L[BI/I)KGGHI/IQ o cﬁ(pyxcvﬂocm. 1 Bubmiorexa 1IOK
epuos u 4actora obOpaienus. JIuneiHas u https://m.edsoo.ru/f0ael 76
YIJI0Basi CKOPOCTH
10 LleHTpOCTpEMUTETHHOE YCKOPEHHE 1
11 Iepserii 3akon Herotona. Bekrop cuibl 1 Eggg:l;l/(r)giliiasoo. o/ fthIng;
Bropoit 3axkon Hetotona. PaBHOzelcTBYyrOmAs] bubmmoreka LHOK
12 1
cuia https://m.edsoo.ru/ff0ae72a
13 Tpetnii 3akon HerotoHa. Cyneprno3uus cut 1 bubmorexa HOK

https://m.edsoo.ru/ff0ae982
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Pemenue 3aJa4 Ha IPUMEHCHUE 3aKOHOB

bubnnoreka IHOK

14 Hrrorona https://m.edsoo.ru/ff0aeb6c
bubnuoreka HOK
15 Cuna ynpyrocti. 3akon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no Teme «CHia yrmpyrocti»
17 JlabopaTopHrast pabora «OmnpeneneHue bubnunoreka LHOK
YKECTKOCTH TPY)KHHBDY https://m.edsoo.ru/ff0ace28
bubnnoreka IHOK
18 Cuia Tperns https://m.edsoo.ru/ff0af738
bubnmoreka LHOK
19 Pemenne 3anau no teme «Cuiia TpeHUsDY hitps://m.edsoo.ru/f0afa26
ho JlabopaTopHast pabora "Onpenenenne bubnuoreka IHOK
k03 bHIHeHTa TPEHHS CKOJIBKCHUS" https://m.edsoo.ru/ff0af8be
b1 Pemenne 3amau mo teme "3akonel HbroTOHA. Bubnunoreka LHOK
Cuna ynpyroctu. Cuna tpeHus” https://m.edsoo.ru/ff0afb8e
o Cuiia  TsDKECTH M 3aKOH  BCEMHUPHOTO bubnuoreka IOK
TATOTCHUs. Y CKOpEHHE CBOOOJHOTO MaJIeHUs https://m.edsoo.ru/ff0af044
VYpoxk-koHpepeHuus "JIBIKeHHe Ten BOKPYr
23 IPaBUTALHOHHOTO LEHTpa (Conuneynas,
cucrema). [anaktuku"
4 Pemienne 3amau nmo teme "Cuila TSKECTH H Bubnnoreka 1HOK
3aKOH BCEMHPHOTO TSTOTECHHS" https:/m.edsoo.ru/ff0af5f8
bs IlepBas kocmmdeckas ckopocTs. HeBecomocTH bubmmoreka LHOK
U TIepPerpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHaIbHOU TOYKH.
he A§.comomo TBEPIOE  TEJO. i Pa?HOBeCI/Ie Bubnunoreka LHOK
TBEPAOrO Tema C  3aKPerUIEHHOM OChIO https://m.edsoo.ru/ff0afe36
BpaICHUS
27 MowenT cuibl. LeHTp TshKecTH
hg Pemrenne 3amad nmo teme "MOMEHT CHIIBL. Bubnuoreka 11(0)16
Lentp Tsoxectn” https://m.edsoo.ru/fl0b02b4
29 [MoaroroBka K KOHTPOJIbHO# paboTe Mo Teme bubnmoreka IHOK
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"MexaHu4ecKkoe ABWKeHUe. B3anmoaeicTBue

"

TCI

https://m.edsoo.ru/ff0b0408

KonrponbsHas pabora no teme "MexaHnuecKoe|

bubnuoreka HOK

30 JBIKeHue. B3aumoneiicteue Ten'" https://m.edsoo.ru/ff0b06ec
1| conpaemun mmymea. Spyroc i neympyrod Bubmorera LK
N https://m.edsoo.ru/ff0b07fa
B3aUMoOJIeiicTBHE
0 Pemenne 3amau mo teme "3aKOH COXpaHEHUS Bubnuoreka IHOK
umnyabca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepeHuus "PeakTHBHOE JBMUKEHUE B
IIPUPOJIe U TeXHHKe"
bubnmoreka OK
34 Mexanuueckasi paboTa U MOIHOCTh https://m.edsoo.ru/ fﬂ)bl(_)la )
35 PaGoTa cuibl TSXKECTH, CWIBI YIPYrocTH U bubnuoreka IHOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlabopatopnas pabora «Onpenencaue paboThl
36 CHJIBI TPEHHUS TPH PAaBHOMEPHOM JBIKEHHH
TeJa 10 TOPH30HTAIBHOI OBEPXHOCTI
37 Cesi3p 3Heprun W pabotel. lloTeHuunanbHas
9HEPrust
g Kunernueckas SHEPIHs. Teopema 0| bubnunoreka IOK
KUHETUYECKOH SHEpruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPIUH B MEXaHHUKE
40 JlabopatopHast pabora «M3ydeHue 3akoHA bubmuoreka [OK
COXpaHEHHs] YJHEPTHNY https://m.edsoo.ru/ff0b12fe
41 KonebarensHoe JIBUKEHUE u €ro bubnnoreka LHOK
XapaKTePHCTUKH https://m.edsoo.ru/ff0b1858
40 3aryxatomue — KoseOaHHMsS.  BrIHyxneHHbIC bubnuoreka IHOK
konebanus. Pesonanc https://m.edsoo.ru/ff0b200
43 MareMaTHYeCKHH U NPYKUHHBIH MasTHUKH
44 VYpok-ucciaenoBanue «3aBUCUMOCTh I€pHOIA bubmmoreka OK

KOJIEOaHU I OT )KECTKOCTH IIPY>KHUHBI U MaCChbl

https://m.edsoo.ru/ff0b197a
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rpy3a»

[IpeBpamieHne >HepruM NpPU MEXAHHUUYECKHUX|

45
KoJIeOaHUsIX
bubnnoreka 1IOK
46 JlaGopaTopHas padoTa «Omnpe/ieieHHe YacTOTh] https://m.edsoo.ru/ff0blacc
1 IepHo/Ia KoJIe0aHui IPY)KUHHOTO MASITHUKAN — -
Jlaboparophas pabora «IpoBepka BubtroTexa LIOK
47 HE3aBHCHUMOCTH TIepHoja KojebaHuil rpysa, https://m.edsoo.ru/f0b197a
HOJBENIEHHOTO K HUTH, OT MacChl Ipy3a» — )
Mexanunueckue BOJIHBI. CoiicTBa)| Bubmiorexa LIOK
48 MEXaHH4YeCKuX  BONH.  [IpoJonmbHBIE U https-//m.edsoo.ru/fOb2 1 fe
IIOTIEPEYHBIE BOJHEI T ]
49 VYpok-koHpepeHuus "MexaHHUeCKUE BOJHBI B
1BEpAOM Tere. CeiicMuyecKkie BOJIHBI'"
50 3Byk. PacmipocTpanenne u oTpaykeHue 3ByKa
51 Ypok-uccienoBanue "Habito nenne
3aBHCHUMOCTHU BBICOTHI 3BYKa OT YacTOTHI"
5> I'pomMkocTh  3ByKa W BBICOTA  TOHA.
AKycTHYECKHH pe30HaHC
53 Ypok-koupepeHms "YIpTpa3ByK u bubmuoreka IOK
uH(pa3ByK B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
IMoaroroBka K KOHTPOJIBHOW paboTe MO TeMe BubIHoTeKa LIOK
54 "3aKoHBI COXpaHEeHHsI. MexaHudeckue https://m.edso0o.ru/fOb25f0
KOJIeGaHus U BOJHBI" o ]
Koutpompnas pabora mo Teme "3aKOHBI
55 coxpaHeHusi. MexaHuueckue KojebaHus |
BOJIHBI"
56 DIEeKTPOMarHUTHOE ToJIe. DIECKTPOMAar HUTHBIE bubmmoreka LHOK
BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 21€KTPOMarHUTHBIX BOJIH
58 Ypok-koHpepeHus "kanal Bubnunoreka LHOK
JJIGKTPOMArHUTHBIX BOJIH. Hcnons3oBanue https://m.edsoo.ru/ff0b2fe6
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9JIGKTPOMAarHUTHBIX BOJIH IS COTOBOM CBS3U"

VYpok-uccienoBanue  "M3ydeHue  CBOWCTB Bubmorexa TIOK
59 JJICKTPOMArHUTHBIX ~ BOJH C  TOMOIIBIO]
5 P pona” m https://m.edsoo.ru/ff0b2c6e
MOOHIIBHOTO TesehoHa
50 Pemtenne 3amau Ha ompeneneHHe 4acTOTH U
JUIMHBI JIEKTPOMAarHUTHOM BOJIHBI
51 OnexkTpoMarHuTHas mpupoaa csera. CKopocTb bubmmoreka IIOK
cBera. BosiHOBBIE CBOWCTBaA cBETa https://m.edsoo.ru/ff0b31d0
HcTounukn CBETA. IIpsmoimHeliHoe Bubimorexa 10K
62 acrpoctpaHeHne cera. 3arMenust ConHua U
?I poCTp B https://m.edsoo.ru/ff0b3658
YHBI
bubmmoreka OK
63 3akoH OTpaKeHHsI cBeTa. 3epkajia. Pemenue hitps://m.edsoo ru/fﬂ)bL3I8 4
3a/1a4 Ha IPHMEHEHNE 3aKOHA OTPAKEHUSI CBETY " )
64 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS bubnuoreka LIOK
cBeTa https://m.edsoo.ru/ff0b3aea
IMonHOe  BHYTpEHHEE OTpaKEHHE  CBETA. BuGmiorexa HIOK
65 Ucrnonb3oBaHue  MOJHOTO  BHYTPEHHETO https://m.edsoo.ru/f0b3cse
OTPaKEHNUS B ONITHYECKHMX CBETOBOAAX — -
JlabopaTtopHas pabora "HccnenoBanue]
56 3aBHCHMOCTH YIJIa TIPEJIOMIICHHSI CBETOBOTO)
Jy4a OT yrjla MajeHHs Ha TpaHHLe "BO3IyX-
crexino""
Ypok-koHpepeHus "Vcnione30BaHue]
67 MOJIHOTO BHYTPEHHETO OTPaKCHUS:
CBETOBOJIbI, OTITHKOBOJIOKOHHASI CBSI3b"
bubnuoreka HOK
68 JInnzel. Ontryeckast CUiia JIMH3BI
https://m.edsoo.ru/ff0b3{2¢
. bubnunoreka OK
69 [MocTpoenne n300paXkeHuid B THH3AX !
https://m.edsoo.ru/ff0b444a
JlabopaTtopnas pabora "OnpenesneHue BubtroTexa LIOK
70 (OKYCHOTO pACCTOSIHMSL M ONTHYECKOH CHIIbI

cobuparomieit JTuH3b1"

https://m.edsoo.ru/ff0b4206
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71 Ypok-koHpepeHuus "ONTHYECKUE ITHH3O0BBIC] bubmuoreka LHOK
pubopsr” https://m.edsoo.ru/ff0cOa7e
bubnuoreka HOK
72 I'na3 xak onTuueckas cucreMma. 3peHue https://m.edsoo.ru/fl0b4684
73 VYpoxk-kondepenuus "Jledpexrs 3penus. Kag|
COXPaHUTh 3peHne"
Paznoxxenne Gemoro cera B crekTp. OmbITh] BuGmHoTeKa LIOK
74 Hbrorona. CroxeHHE CIEKTpalbHbIX LIBETOB https://m.edsoo.ru/f0c0fdc
Jlucnepcus ceta
JlabopaTopHast pabota "OnbIThI o
5 pasioKeHuio 0enoro ceera B CIEKTP U bubnuoreka LIOK
BOCIIPHUATHIO IBETA MHPEAMETOB TIPHU  HX| https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUH Yepe3 1IBeTOBbIe (UILTPLI"
76 VYpok-npakTukyM "BoiHOBbIE CBOMCTBa cBeTa:
nucrniepeus, nHTepdepenims u qudpaxims'
77 Omnbitel Pesepdopna v mmaneTapHas MOJEIIb| bubmuoreka LOK
aTtoma https://m.edsoo.ru/ff0c12a8
78 Ioctynarst bopa. Monens aroma bopa
79 HcnyckaHue U IOTJIONICHNE CBETa aTOMOM. Bubnunoreka HOK
KBanTbl. JInHeluaTble CIEKTPbI https://m.edsoo.ru/ff0c144c
50 VYpok-npaktukym "HaOmoneHnne criekTpos bubnnoreka HOK
ucnyckanus' https://m.edsoo.ru/ff0c1550
. bubnnoreka 1IOK
81 PagnoakTUBHOCTE U €€ BHJIBI https://m.edsoo.ru/f0c1 672
bubnmoreka LHOK
82 Crpoenne aToMHoro siipa. Hyknonnast moziens hitps://m.edsoo.ru/f0c1 8ac
83 PagnoaxTuBHbIe peBpamienus. M3oTombt E;fz%ﬁzioam / fﬂ)cIIIaOlIi
34 Pemenne 3amau mo Tteme: "PamnoakTHBHBIE Bubnunoreka HOK
npeBpaeHus’” https://m.edsoo.ru/ff0c1b4a
85 Ilepnon nomypacnana
86 Ypok-koHpepeHuus "PagroakTHBHBIE bubnmoreka LHOK
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U3JIy4EHUsl B IPUPOJE, MEJIMLIUHE, TeXHHKE" |

https://m.edsoo.ru/ff0c2126

37 SInepHble peakuuu. 3aKoHBI  COXpaHCHUS] Bubnunoreka ITIOK
3apsJOBOTO ¥ MacCOBOT'O YHCEI https://m.edsoo.ru/ff0c1c58

53 DHeprusi cBA3M aTOMHbIX siep. CBs3b Macchl Y| bubmmoreka IIOK
9HEPruu https://m.edsoo.ru/ff0c1d7a

89 Pemenne 3agaq no reme "Snepusie peakyn'

90 Peakiun cunTesa u nenenus saep. Mcrounuku Bubnuoreka 1IOK
suepruu CosHIa u 38831 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepeHuus "SnepHas dHepreTHka.

91 JlelicTBUA pajMOaKTHBHBIX M3JIydEHHH Ha
JKHBbIC OpraHU3MbI"

[MoaroroBka K KOHTPOJIBHOW paboTe MO TeMe

92 "DneKTpoMarHuTHOE ToJe. bubmmoreka HOK
DNeKTpoMarHuTHele  BOJHBL ~ KBaHTOBBIC https://m.edsoo.ru/ff0c223e
sIBIICHUS"

KontponsHast pabora o TeMe,
03 "DeKTpoMarHiTHOE ToJIe.
DJeKTpOMarHuTHele  BOJHBL ~ KBaHTOBBIE
sIBIICHHS"
04 INoBropenue, o6oOumenue. JlaGoparopHble bubmmoreka LHOK
n =4 n .
paboTtsl 1o Kypey "B3anmoaeiictBue Ten https://m.edsoo.ru/ff0c245a

s [oBTOpenue, obobuienue. Pemenue Bubmiorexa [OK

PaC‘IeTHLIX u Ka'-IeCT]?'eHHbIX 3a7a4 MO TeMe| https://m.edsoo.ru/f0e2572
TenoBBIE MPOLIECCH

o6 IoBTOpenue, oboluieHue. Pemenue Bubmorexa LIOK

Pacuemmx u KaHECTBeHHbi)E' 3a/1a4 10 TeMe) https://m.edsoo.ru/f0c2a22
KITJI TerioBbIX ABUTaTENeH

- IoBTOpenue, obobuienue. Pemenue Bubmorexa LIOK

Pacuemmx u Ka‘leCTBEHf;IbIX 3a7a4 1O TeMe) https://m.eds0o.ru/fc2b30
KII/I 21eKTpoycTaHOBOK
08 IToBTOpenue, o6ob6menue. JlaGoparopHbie bubmmoreka 1IOK

pabotel 10 Kypey "CBeToBble siBlICHUS"

https://m.edsoo.ru/ff0c2¢52
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99 IoBTopenue, o6obuieHue. Pabora ¢ TekcTamuy, 1 Bubnunoreka IHOK
110 TeMe "3aKOHBI COXPAHEHUsI B MEXaHHUKe" https://m.edsoo.ru/ff0c2d6a
100 [oBTopenue, 06obmieHme. Paborta ¢ TekcTamuyl 1 Bubnunoreka HOK
o teme "Kosie6anus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 IMoBropenue, 06o6menue. Padora ¢ Tekcramyl 1 bubnuoreka LIOK
o Teme "CBeToBble siBIIcHUS" https://m.edsoo.ru/ff0c3044
102 IoBTopenue, o6obuieHme. Paborta ¢ TekcTamuyl 1

o reme "KBaHroBas u siiepHast pusuka"

OBIIEE KOJIMYECTBO YACOB I10 [TIPO'PAMME

102

27
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

1. ®wusmka, 7 xinacc/ Ilepbmkua A.B., O01IecTBO ¢ OrpaHHYEHHON OTBETCTBCHHOCTBIO «}31aTebecTBO «DK3aMER.

2. ®wuswka, 8 kiacc/ [eppimkua A.B., O01IecTBO ¢ OrpaHn4eHHON 0TBETCTBEHHOCThIO «J[PODAY»; AkimoHepHoe 0b1iecTBo «M3aaTtenbcTBo
«IIpocBemenne».

3. ®dwuswka, 9 krace/ [lepemkun A.B., I'yrauk E.M., O0uiecTBo ¢ orpanndeHHOI 0TBETCTBEHHOCTHIO « {PODA»; AKIHOHEpHOE 00IIECTBO
«MznarenscrBo «IIpocBemienue.

METOJUYECKHUE MATEPUAJIBI 1JI51 YUUTEJISI

7 KITACC

1. Pabouas mporpamma.

2. TlporpamMbl OCHOBHOTO 0011er0 0OpasoBanus. dusnka. 7 - 9 kiaccel (aBTopsl: A.B.Ilepsiukun, H.B. ®unonosuy, E.M. I'yrHuK).
3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. - M.: BAKO, 2014, B cCOOTBETCTBHH C BHIOPAHHBIM YIEOHHKOM.
4. Teppimkua A.B. ®usuka. 7 kiacc. YaeOHUK A1 0011e00pa3oBaTenbHbIX yupexaeHuii . M.:[Ipoda. 2011.

5. Jlykamuk B.H. CoopHuk Bonpocos u 3anau 1o ¢usuke. 7-9 xi. - M.: [Ipocsemenue, 2010. -192¢.

8 KIIACC

1. Pabouast mporpamma. ®usuka. 7 - 9xinaccel: yueOHo-MeToandeckoro mocobust /coct. TuxonoBaE.H. - 2-e u3n.,crepeotun. -M.: Ipoda,2013. -

398,(2)

[porpammer ocHOBHOTO 0011ero oopaszosanust. Pusuka. 7 - 9 xknaccst (aBropsi: A.B.Ilepsiikun, H.B. ®unonosuy, E.M. I'yrauK).
Pa6ouas nporpamma o ¢usmke. 7 xkiace/ Coct. T.H. Cepruenko. - M.: BAKO, 2014, B cOOTBETCTBUH C BEIOpAaHHBIM Y4EOHHKOM.
Mepsimkun A.B. ®usuka. 7 kinace. YaeOHHK 1715 0011eo0pa3oBaresibHbIX yupexaenuii . M.:JIpoda. 2011.

Jlykamuk B.W. C6opHuK BompocoB 1 3aa4 1o ¢usuke. 7-9 xi. - M.: [Ipoceenienne, 2010. -192c.

Kupuk JI.A. ®uzuxa.

Pa3HOypOBHEBBIE CAMOCTOSTENBHBIE U KOHTPOJIBHBIE paboThL. -5-¢ n3aanue,- M.MJIEKCA, 2013.

Acraxosa T.B. ®usuxa. 7 knacc. JlabopatopHsle pabotsl. KonTponbhble 3ananus. -Caparos:Jluneit, 2014.

9. «KoutponbHo-uzmepurenbabie Mmarepuainsl. Ousuka. 7 kiacc/Coct. H.U. 3opuH. - 2-e ma.,nepepad. - M.:BAKO, 2013.

10. Mapon A.E. ®usuka. 7 kiacc: yaeOHO-MeToandeckoe nocobdue/ A.E. Mapon.- M.: [lpoga, 2011.- 123c.

11. A.B. Ileporukun ®usuka-8xin 2017 M. [poda.

12. H.B. ®unonosunu Metonuueckoe nocodue 2015 M. Ipoda.

13. A.E. Mapos, E.A. Mapon CamocTosiTenbHbIe M KOHTPOJIbHBIE paboTsi-8 kitace 2017 M. Ipoda.

e B S i

14. B.B. Illaxmarosa ,0.P. llletdep Juartnoctuueckue pabotst -8 kiacc 2016 M. [Ipoda 14.A.E. Mapon, E.A. Mapown, C.B. Io3oiickuit CoopHUK

Bomnpocos u 3agaa 2015 M. [Ipoda.
9 KIIACC
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Pabouas nporpamma. ®usuka. 7 - 9xnaccel: yueObHO-MeToAnYEcKOro mocodus /coct. TuxonosaE.H. - 2-e uzn.,crepeotun. -M.: Ipoda,2013. -

398,(2).

IIporpammer ocHOBHOTO 06111ero oopaszoBanus. dusuka. 7 - 9 kinaccer (aBropsr: A.B.Ilepsiukun, H.B. ®unonosuy, E.M. I'yrHuK).

Pa6ouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenxo. - M.: BAKO, 2014, B cOOTBETCTBHH C BHIOPAHHBIM YUCOHUKOM.

IMepbmmkuH A.B. ®usuka. 7 kiaace. YaeOHHK U1t 001me00pa3oBaTeIbHbIX yupexaeHuit . M.:JIpoda. 2011.

Jlykamuk B.U. CoopHuK BOonmpocoB u 3aaa4 o ¢muke. 7-9 ki. - M.: IIpocsemenue, 2010. -192c.

Kupuk JI.A. ®u3nka. PazHOypoBHEBBIE CAMOCTOSATENBHBIE U KOHTPOJIbHBIE PabOThL. -5-¢ m3aanue,- M.MJIEKCA, 2013.

Acraxosa T.B. ®usuka. 7 knacc. Jlabopatopasie pabotsl. KontponbsHsie 3ananus. -Capatos:Jlureit, 2014.

«KoHTponbHO-U3MepuTenbHble MaTepuaisl. dusuka. 7 kiace/Coct. H.M. 3opuH. - 2-e ma.,nepepad. - M.:BAKO, 2013.

Mapon A.E. ®usuka. 7 kiacc: yue6Ho-metounueckoe nocodue/ A.E. Mapon.- M.: JIpoda, 2011.- 123c.

0. KonTponbHsle u camocTosiTenbHble paboTh 1o usuke. 9 kiace: k yueOHuky A.B. Ilepbimkuna, E.M. I'yrank «®uszuka 9 xiace» / O.1. I'pomnesa.
- M.: U3gaTenscTBO «IK3aMeny, 2014,

11. Tectsl o ¢usuke. 9 knacce: k yueoOuuky A.B. Ilepsikuna, E.M. I'yrauk «®@usuka 9 kimacey» / O.1. I'pomiesa. - M.: M3naTenbeTBo «K3aMeH»,

2010.
12. ®usuka. 9 kinacc. Temarnyeckue TecToBbIe 3aaHus Aist moArotoBku K ['MA. / aBT.- coct.: M.B. boiinenko, O.H. Mupomkusa. - SIpocnasns: OO0
«Akanemus pa3BuTus», 2014.

SO NA LR LD

HUAPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HHTEPHET

7 KIIACC

Bubnnoreka - Bc€ no npeamery «Puznkay. - Pexxum pocryma:http://www.proshkolu.ru

BuneoonsiTsl Ha ypokax. - Pexxum nocryna:http://fizika-class.narod.ru

Enunas xosekuuns undpoBeIx 00pa30BaTeNbHBIX pecypcoB. - Pexxum moctyma: http://school-collection.edu.ru

HHrepecHble MaTepHabl K ypokaM (U3HKHU IO TeMaM; TECTbI I10 TeMaM; HarjsHble MocoOus K ypokam. - Pexxum noctyna:http:/class-fizika.narod.ru
udpossie 0b6pazoBarenbHbIe pecypcehl. - Pesxxum moctymna:http://www.openclass.ru

DieKkTpoHHbIE Y4eOHHUKH 10 pu3uke. - Pexxum nocryna:http:/www.fizika.ru

8 KIIACC

bubnuoreka - Bc€ no npeamery «Pusukay. - Pexxum pocryma:http://www.proshkolu.ru

BupeoonsiTel Ha ypokax. - Pexxum noctyma:http:/fizika-class.narod.ru

Enunas xomtexims mudpoBeIx 00pa3oBaTeNbHBIX pecypcoB. - Pesxxum nocryma: http://school-collection.edu.ru

WHTepecHbie MaTepHabl K ypokam (DH3HKH 0 TEMaM; TECThI IO TeMaM; HarjsiHble oco0us K ypokaMm. - Pesxum poctyma:http://class-fizika.narod.ru

udpossie 0b6pazoBarenbHbIe pecypcebl. - Pexxum moctymna:http://www.openclass.ru
OnekTpoHHbIe yueOHUKY 110 pusuke. - Pexxum noctyna:http:/www.fizika.ru9 KIIACC
BupeoomnsiTel Ha ypokax. - Pexxum ngoctyma:http:/fizika-class.narod.ru

75



Enunas xosekuus undpoBeIx 00pa30BaTeNbHBIX PeCypcoB. - Pexxum moctyma: http://school-collection.edu.ru
HHrepecHble MaTepHabl K ypokaM (H3HKHU IO TeMaM; TeCThI 110 TeMaM; HarjsJHble MocoOus K ypokam. - Pexxum noctyna:http://class-fizika.narod.ru
Ludpossie 06pazoBarenbHbIe pecypcehl. - Pesxxum moctyma:http://www.openclass.ru

DinexTpoHHbIe Y4eOHHKH 0 Gu3uke. - Pexxum nocryna:http:/www.fizika.ru

JucrannuonHas mkoa Ne368 http://moodle.dist-368.ru/OTkpsIThIil Ki1ace. CeTeBoe 00pa3oBaTebHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

Enunas xomnexuust nudpoBbix 00pazoBaTelibHbIX pecypcoB.http://schoolcollection.edu.ru/catalog/

®denepanbHblil HEHTP HHPOPMALMOHHO-00pa30BaTeNbHBIX pecypcoB.http:/www.fcior.edu.ru/

Hurepuer ypox.http://interneturok.ru/ru/school/physics/

I'azeta «1 cents10ps» marepuansl mo ¢usmke.http:/archive. lseptember.ru/fiz

Anumaruu Qusndeckux o0bexToB.http://physics.nad.ru/

Kusas pusuka: oOyuaromras nmporpamma. http://www.int-edu.ru/soft/fiz.html

Ousuka.urhttp:/www.fizika.ru/
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