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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o ¢u3uKe Ha YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHMs COCTABICHA Ha OCHOBE
MOJIOKEHUH W TpeOOBaHUU K pe3yabTaTaM OCBOCHHMsS Ha 0a30BOM YpPOBHE OCHOBHOMU
oOpasoBarenbHON mporpammel, mnpeactaBieHHBIX B PI'OC OO0, a Takxke ¢ ydérom
denepanbHOil paboueil mporpammbl BocnuTanus W KoHnenmuu mnpernofaBaHus y4eOHOTO
npeaMera «Pusukay.

CopepxaHue mporpaMMsbl 1o (U3MKe HAMPaBlIEHO HA (OPMUPOBAHUE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0YYAIOIIUXCS U OPTraHU3aLUI0 U3yUeHHs (PU3UKHU HA JeSITeILHOCTHONH OCHOBE.
B nporpamme no ¢gu3uke y4yuTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO IMpeIMeTa B pealln3aluu
tpeboBanuiit ®I'OC OOO Kk MIaHUPYEMBIM JINYHOCTHBIM M METAIIPEMETHBIM pe3yJIbTaTam
o0ydeHHs, a TaKKe MEXKIPEIMETHbIC CBA3H €CTeCTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O 00I1IeT0 00pa30BaHUs.

[Iporpamma mo ¢u3MKe ycTaHABIMBAEeT paclpeneieHre y4eOHOTro MmaTepuaia Mo rojam
o0ydeHust (o Kjaccam), MpejjiaraeT MNPUMEPHYIO IOCJIEIOBATEIbHOCTh H3YYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pAa3BUTUS MPEIMETHOrO COAEpKaHUS U Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HENbIO OKa3aHUS METOAMYECKON MOMOIIHM YYUTENO B
co37aHUU paboyel MporpaMMBl 110 Y4EOHOMY IIPEIMETY.

Ou3nka SBIAETCS CUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE IIPOIECCOB MW SIBJICHHN, H3y4aeMbIX
XuUMHUel, Ouosioruel, acTpoHomuend u (Qu3nMYeckoi reorpadueil, BHOCUT BKJIAI B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHUpaA, NpeaocTaBiseT Haubosnee sCHble 00Opa3lbl
OPUMEHEHHUs HAy4yHOro METoja IMO3HaHMSA, TO €CTh Cloco0a MOJYy4eHHsS JOCTOBEPHBIX
3HAHUU O MHpE.

OpHa u3 IIaBHBIX 33734 (pu3nueckoro oOpa3oBaHMs B CTPYKType OOIIEro oOpa3oBaHMs
COCTOMT B (OPMUPOBAHUU ECTECTBEHHO-HAYYHON TI'pPaMOTHOCTM M HHTEpeca K HaykKe Yy
o0yJaromuxcs.

W3ydyenne ¢u3ukun Ha 0a30BOM YpOBHE IMIpeNIoyiaraeT OBJAJCHHE CIETYIOIHUMU
KOMIIETEHTHOCTSIMU, XapaKTePHU3YIOIIMMHU €CTECTBEHHO-HAYUHYIO IPaMOTHOCTB:!

Hay4YHO OOBSCHSTH SIBJICHUS;

OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH HayYHOT'O UCCIIEeI0OBAHMUS;

MHTEPIPETUPOBATh JaHHbIE M MHCIIOJNb30BaTh HAay4dHbIE JI0KA3aTeIbCTBA JJIS IOJIyYEHUs
BBIBOJIOB.

[lenn wu3yueHuss (QU3MKU Ha YPOBHE OCHOBHOrO oOmIero oOpa3oBaHUS ONPEICIICHbI B
Konuenmun mpernonaBanust yueOHoro mnpenmera «®Pusnka» B 00pa30BaTENbHBIX
opranmzarusax Poccuiickoit deneparuu, peaim3yONIMX OCHOBHBIE 0011€00pa3oBaTe/IbHBIC
nporpaMMbl,  yTBepxkAEHHOW pemenueM Komterun  MuHHCTEpCTBA  IMPOCBELICHHS
Poccutickoit ®eneparuu (mpotokost oT 3 aexadpst 2019 r. Ne [TK-4BH).

Henun nzyvyenus pU3NKH:

npuoOpeTeHne MHTepeca M CTPEMIICHHUS OOYYaromMXCs K HaydHOMY HM3YyUEHHUIO MPHUPOJIbI,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTaBICHUM O HaydHOM MeToJe TMo3HaHus U  (opMHUpOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBJICHHSIM;

dbopMupOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ysibTaTa HM3y4yeHUs: OCHOB CTPOCHHUS
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopMupOBaHUE PEICTABICHUNA O POJIU (PU3UKU AJI1 PA3BUTHUS JAPYrHUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHI;

pa3BUTHE TMPEICTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodecCHOHATBHON
NESTEIIbHOCTH, CBSI3aHHOW C (DM3HMKOM, TOATOTOBKA K JalbHEiIIeMy OOYy4eHHI0O B STOM
HaIpaBJICHUH.



JlocTxkeHne HJTHX Ieled mporpamMmbl 1Mo (u3MKe HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:

NpHOOpEeTEeHNE 3HAHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHWUYECKHX, TEIUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

NpHOOpPETEHUE YMEHHUH OMHCHIBATH M OOBACHATH (PU3NUYCCKUE SBICHUS C HCIOJIB30BAHUEM
MOJIy4YEHHBIX 3HAHUI;

OCBOCHHUE METOJIOB PEIICHHSI MPOCTEUIITNX PACUETHBIX 33724 C UCTIOJIh30BAHUEM (PUINUCCKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;
pa3BUTHE YMCHHI HAOIIOAATh MPUPOJHBIC SBICHUS W BBINOJIHATH OIBITHI, J1a00paTOPHBIC
paboThl M OKCIIEPUMEHTAJIbHBIE MCCIEAOBAHUA C HCIOJb30BAaHUEM H3MEPUTEIHHBIX
puOOpoOB;
ocBoeHue mpuéMOB paboTel ¢ uHMoOpManuend (GU3NUECKOro CcoAepKaHUs, BKIIOYAs
UH(OPMAIIUIO O COBPEMEHHBIX JOCTIKCHUSAX (DM3HMKH, aHAIU3 W KPUTHUYECKOE OIICHUBAHHE
nHpopmanuu;
3HAKOMCTBO CO cdepamMu Mpo(hecCHOHATBLHOW NESITEIbHOCTH, CBA3aHHBIMH C (DU3HKOU, W
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha wm3yuenue ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOIO 0OOIIero oOpa3oBaHUS
otBoauTcs 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HeeN0), B 8 Kiacce — 68 dacos (2
yaca B Hememwo), B 9 kmacce — 102 waca (3 waca B HEACHIO).

[Tpennaraemelii B mporpamMmme 1o (UM3UKE MEepeueHb J1abopaTOPHBIX PabOT U ONBITOB HOCHUT
PEKOMEH/IaTeNIbHBIA XapaKTep, yUUTelb JielaeT BIOOp MPOBEACHUS J1aOOpaTOpHBIX padoT 1
ONBITOB €  Yy4€TOM  UHAMBUAYaJbHBIX  OCOOEHHOCTEH  OOydJarommxcsi, CIUCKa
DKCIEPUMEHTAIbHBIX 3aJaHMi, INPEAJaraéMbIX B pPaMKaX OCHOBHOI'O TOCYJAapCTBEHHOTO
JK3aMEHa 1o ¢buznke



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Pa3nen 1. ®u3uka u eé poJib B IO3HAHMH OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o mnpupoje. SBieHuss npupojpl. PuU3NUECKUe SBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIC, IJIEKTPUUYECKHE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenMUYUHBL M3Mmepenue ¢usnyeckux BenudyuH. Pusznueckue MNpUOOPHI.
ITorpemnocTs u3MepeHuil. MexayHapoiHas CUCTEMAa €IUHHII.

Kak ¢wusuka u apyrue ecTecTBEeHHbIE HAyKH H3ydaloT Npupoidy. EcTecTBeHHO-HAy4HBINI
METOJ TO3HAHUS: HAOIIOJEHUE, MOCTAHOBKA HAYYHOTO BOIMPOCA, BBIIBIKEHUE THUIIOTE3,
SKCIIEPUMEHT M0 TPOBEpPKE THUMOTe3, OO0BbsiCHeHHe Habmogaemoro sieHus. OmnucaHue
($u3NYECKUX SIBICHUH C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

MexaHnuueckue, TEII0oBbIe, IEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

Ouznyeckue MNpuOOPHl U TPOIEAypa MNPSIMBIX H3MEPEHHUH aHAJIOTOBBIM U IU(POBBIM
npudopom.

Jlabopamopnwvie pabomot u onvimel.

OmnpeneneHne EHbI JSICHUS KA H3MEPHUTEIBLHOTO TPHOO0pA.

N3mepenne paccTOsTHUM.

N3mepenune 06bEMa KUAKOCTU U TBEPIOTO TENa.

Ornpenenenue pa3MepoB MajlbIX TEJ.

N3mepenne Temneparypsl IPU TOMOIIHU KUAKOCTHOTO TEPMOMETpPA U TaTYMKA TEMIIEPATYPHI.
[IpoBenenue uccnenoBanms MO MPOBEPKE TMITOTE3I: JAIbHOCTh MOJETA IapUKa, MYIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIE BBHICOTA MYCKa.

Pasnen 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA.

Ctpoenue BemecTBa: aTOMbI M MOJEKYJBI, HX pa3Mmepbl. OMBITHI, J1OKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dyactuil BemecTBa. CBs3b CKOPOCTH JABUKEHHUS YACTUIl C TEMIIEPATYPOM.
bpoyHnoBckoe aBmxkenue, muddysus. BzaumonelicTBue yacTHIl BEIIECTBA: MPUTSHKCHHUE H
OTTAJIKUBAHUE.

ArperatHple  COCTOSIHHMS  BELIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH UM  TBEPIBIX
(KpuCTaITHYECKUX ) Te. B3auMOCBs3h MEXKIy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBMKEHUS.

Habmonenue nudpdysun.

HaGnronenue sBieHH, OOBSCHAIOMIMXCS TNPUTSHKCHHEM WIH OTTAJKMBAHUEM YacCTHIL
BEIECTBA.

Jlabopamopnwvie padbomut u onvimol.

Orenka auamMerpa aroma METOAOM PsIIOB (C UcToib3oBaHueM (hoTorpaduwii).

OMBITHI 110 HAOTFOACHHUIO TETJIOBOTO PACITUPEHHUS Ta30B.

OnBITH MO OOHAPYKEHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TPUTSKEHHUSI.

Pa3nen 3. /IBu:keHHe U B3aUMO/IeiicTBHE TeJl.

Mexanunueckoe JBHKeHHE. PaBHOMepHOE 1 HepaBHOMepHOE JiBHkeHHE. CKopocTh. CpeHss
CKOPOCTb IPU HEPABHOMEPHOM JIBM>KEHHMH. Pacuér myTu 1 BpeMEeHH IBUKEHUSI.

SlBnenue wuHepuuu. 3aKOH HHepUUU. B3aumojeicTBue Tel Kak NpPUYMHA HM3MEHEHUS
CKOpPOCTHU JIBWXEHHS Tela. Macca kak Mepa mHepTHOCTH Teina. [notHocTh BemecTBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BEIIECTBA.



Cuna xak xapakTepuCcTHKa B3auMoaelcTBus Ten. Cuia ynpyroctu  3akoH ['yka. M3smepenue
CUJIBbI C MOMOILBIO JTUHAMOMETpA. SIBIeHUE TAroTeHus W cuia TskecTu. Cuia TSAKECTH Ha
apyrux miaHetax. Bec Ttema. HeBecomocTh. CiiojkeHHe CHJI, HaIlpaBJIEHHBIX II0 OJHOM
npsmoil. PaBHogelcTBytomas cuii. Cuna TpeHus. TpeHue CKOJbXKEHUS U TPEHUE IOKOS.
TpeHue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCKOro IBUKEHUS Tela.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.

Haburonenue siBjaeHUS] MHEPLUH.

Habmroienue n3MeHeHus: CKOpoCTH MPH B3aUMOJICHCTBUH TEII.

CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopnwvie padbomot u onvimol.

OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIDKEHUS (IIapuKa B JKUJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

Onpenenenue cpenHell CKOPOCTH CKOJBXKEHHUA Opycka WM IIapuKa M0 HaKJIOHHOU
IJIOCKOCTH.

OrnpezeneHye mI0THOCTU TBEPAOTrO Tea.

OnbITE, AEMOHCTPHPYIOIIUE 3aBUCHUMOCTDh pACTsDKEHHUS (nedopmamuu) TPYKHHBI OT
MPUJIOKEHHOMN CUIIBIL.

OnbIThI, EMOHCTPUPYIOLIME 3aBUCUMOCTb CHUJIBI TPEHMSI CKOJIBKEHHS OT Beca Tella U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenne. CiocoObl yMEHBIICHUSI U yBEeIUYEHUs AaBieHus. [laBneHue raza. 3aBUCUMOCTb
JaBleHUsl raza oT o0bEma, Temmeparypbl. llepenaua naBiaeHus TBEPABIMU TeEJIaMH,
JKUIKOCTAMHU U ra3zamu. 3akoH Ilackans. [IlHeBMaTHUecKkre MallIMHbl. 3aBUCUMOCTh JaBICHUS
KUAKOCTH OT TiyOouHbsl. ['mapocratnueckuit mapagokc. CooOLIaroIecs] COCYIIbI.
['uppaBnuyeckue MEXaHU3MBI.

AtMochepa 3emnn u armocdepHoe naBiaeHue. [IpUumHBI CyIIECTBOBaHMSI BO3TYLIHOW
obomnouku 3emau. Onbit Toppuyemmu. V3Mepenue aTMocgepHOro JaBieHus. 3aBUCUMOCTb
aTMoc(epHOro JaBieHMsI OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopsl ans u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBHE KMJIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Teno. BeiTanmkuBaromias (apXxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

3aBUCUMOCTb JaBJIEHUS ra3a OT TEMIIEPATypBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: Cocy/sl.

I'mppaBnnueckwnii npecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO AaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHUJIBI OT 00BEMA MOTpYXKEHHOW YAcTH Tejla M IUIOTHOCTU
KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIAKOCTH.

VYcnoBue miuaBaHus Tel: MJIaBaHUE WIM MOTPYKEHHUE TE B 3aBUCHUMOCTH OT COOTHOLIEHMS
IJIOTHOCTEH TeNa U JKUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bE€Ma MOrpyKEHHON B KUAKOCTb 4acTH
Tena.

OnpeneneHre BEITATKUBAIONICH CUIIBI, IEUCTBYIONIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTD.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLICH CUIIBI, ACHCTBYIOLIEH HA TEIO B KUAKOCTH, OT
MAacchl Tena.



OnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOIICH CUIIbI, IEUCTBYIOIIEH HA TEJIO B
KUAKOCTH, OT 00bEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.
KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHME JIOAKM M  oOIlpezeseHue eé
rPY30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs MIOCKOCTh. [IpaBuiio paBHOBeCHs pblyara.
[IpumeHneHue mpaBuiIa paBHOBECHS phiuara K 00Ky. «30J0To€ mpaBmio» MexaHuku. KITJ]
MIPOCTBIX MEXaHU3MOB. [IpoCThIe MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckas >Heprusi. Kunernueckas u noteHiuanbHas sHeprus. lIpeBpaiienue oHoro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.
Hemoncmpayuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwsie pabomot u onvimeol.

Ornpenenenne pabOThl CHIIBI TPEHUS MIPU PABHOMEPHOM JIBHXKEHUU TeJIa 0 TOPU30HTAIBHON
MOBEPXHOCTH.

HccenenoBanue yciaoBUi paBHOBECHUS phlyara.

N3mepenune KIIJ] HaKI0HHOM TIIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPTUH.

8 KIIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TOJIOKEHUSI MOJICKYJIIPHO--KHHETUYECKOW TEOpUHU CTpOEHUs BemiecTBa. Macca u
pa3Mepbl aTOMOB M MOJEKyJd. OMNbITb, NOATBEPKJIAIOIINE OCHOBHBIE IOJIOXKEHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPAOroO, KUIKOTO M Ta3000pa3HOro COCTOSHUM BemiecTBa. Kpucramnmnyeckue u
amopdueie Tena. OOBsICHEHHE CBOWCTB Ta30B, JKHAKOCTEH M TBEPABIX TEJ HA OCHOBE
MOJIOKEHUN MOJIEKYISIPHO--KMHETHYEeCKON Teopun. CMauMBaHWE U KaNWUISIPHBIEC SIBICHUSA.
TennoBoe pacHIMpeHne U cxKaTue.

Temnepatypa. CBsi3pb TeMIepaTypbl CO CKOPOCTbIO TEIUIOBOIO JIBUKEHHSI YaCTHIL.
Baytpennsss sHeprus. CrnocoObl W3MEHEHHUsT BHYTPEHHEW DSHEpPruu: Terionepenaya u
coBeplieHne paboTel. Buapl Teronepenayn: TeriIoNpOBOAHOCT, KOHBEKIIUS, H3ITYYCHHUE.
KonnuecTBo TemnoThl. YAenbHas TEINIOEMKOCTh BeIIEecTBAa. 1emIooOMEeH U TeIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [1naBieHne u oTBepeBaHNe KPUCTATITNIECKUX
BEIIIECTB. YJIelbHasl TeruioTa TuiaBieHus. [lapooOpa3oBanue m koHzAeHcarus. Mcmapenue.
Kumnenue. YaenpHas TeroTa nmapooOpa3oBaHMs. 3aBUCHMOCTh TeMIIEPATyphl KUIEHHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

Bnaxnocts BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpunmmner  pabotel TeruioBbix apurateneid KIIJ[ rtemmoBoro nBurartens. TermoBsie
JIBUTATEJIH U 3aIIUATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U IPEBPAILCHHS DHEPTUU B TEIUIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6mronenue nuddysun.

HabmroieHue siBJICHUI cCMaYMBaHUS W KAMAUTSIPHBIX SBICHUM.

Hab6nronenue TenioBoro pacimpeHus Tel.

V3MeHeHre naBlieHus Ta3a MNPy U3MEHEHUHN 00bEMa U HArPEBAaHUH UITU OXJIAXKICHUU.
IIpaBuia uamepeHus: TemMnepaTypsl.

Buael renionepenaun.

OxnaxxJIeHne Mpu COBEPIIEHUN PabOTHI.



HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BELLECTB.

Habmonenue kumneHus.

Habmroienue nocTostHeTBa TeMIEpaTyphl MPU TUIaBICHUH.

Mopnenu TennoBbIX IBUTaTENEH.

Jlabopamopuwvie pabomot u onvimeol.

OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITH 10 HAOJIIOACHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEII.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTD JaBICHHS BO3yXa OT ero o0bEMa M HarpeBaHUs
WJIU OXJIaXKICHHUS.

[IpoBepka THUNOTE3bl JIMHEHHOW 3aBUCHUMOCTH  JJIMHBI  CTOJIOMKA  KUJAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

Habumronenne n3MeHeHrs BHYTpEHHEN SHEPTUM Tella B pe3yJibTaTe TeIuionepeaadn u padoTsl
BHEILIHUX CHIL.

HccnenoBanue sBJI€HUS TEIIO0OOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueii BOJIBI.
Onpenenenre KOIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpH TEIIOOOMEHE C HarpeThiM
METAJIIMYECKUM LIUIUHIPOM.

Ornpenenenne yAaelbHOU TEIMJIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca UCIapeHusl.

OrnpenenieHre OTHOCUTEIBHON BJIaXKHOCTH BO3/yXa.

Omnpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JnekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onektpuzanus Ten. J[Ba pona ayeKTpudeckux 3apsanaoB. BzaumoneicTBue 3apsHKeHHBIX Tel.
3akon KyrnoHa (3aBUCHMOCTh CHUJTBI B3aUMOJICHCTBHS 3aPsKEHHBIX TN OT BETMYHHBI 3apSI0B
U PACCTOSIHUSI MEXKIY TEJIaMH).

Onexkrpuueckoe mnosie. Hampspk€HHOCTH anekTpudeckoro mnois. IlpuHumn cynepnozunun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »siekTpudeckux 3apsaoB. OJIEMEHTapHbIM AJIEKTpuYeckuil 3apsna. CrpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUs JIEKTPUUECKOTrO0 3aps/ia.
ONEKTPUYECKUH TOK. YCJIOBHUS CYyIIECTBOBAHUS DJIEKTPUYECKOro ToKa. McTouHMKH
MOCTOSIHHOTO TOKa. JleWCTBUS 3JIEKTPUYECKOr0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpruueckass nens. Cuna TokKa. OnekTpudeckoe HampspkeHue.  ConpoTHBIICHHE
IIPOBOAHMKA. YIEIBHOE CONPOTHBJIECHHME BenlecTBa. 3akoH OMa A y4yacTKa IIETH.
ITocnenoBarenpHOE M MapauIeIbBHOE COETMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3JeKTpUdecKoro Toka. 3akoH /pxoyns—JleHna. DaexkTpudyeckue 1enu u
NOTPeOUTENH IEKTPUUECKOM sHeprun B 0bITy. KopoTkoe 3aMbIkaHue.

[locTostHHble MarHuThl. B3anmmonaelcTBHE TMOCTOSIHHBIX MAarHuTOB. MarHuTHoe TmoJe.
MaruutHoe noje 3eMJIM U €ro 3Ha4eHue Ui Ku3HU Ha 3emiie. OnbIT Opcrena. MarautHoe
1oJie BJEKTPUYEcKoro Toka. IIpuMeHeHme »nekTpoMarHUTOB B TexHuUKe. JlelicTBue
MarHUTHOTO TOJii Ha MPOBOJHUK C TOKOM. OJIEKTPOJBUraTellb IMOCTOSHHOIO TOKa.
Hcnonp30BaHuE 3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.

OnbiTel  @apages.  SBieHue  dnekTpoMarHUTHOW — mHAYKIMU. [lpaBuno  Jlenna.
Onekrporerepatop. CrocoObl MONMYYeHHs JIEKTPUYECKONH SHEPTrUH. DJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DJeKTpHU3anus Tell.

JIBa posa EeKTpUYECKUX 3aps10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEJl.

Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIIA.



DNEeKTpOCTaTUUYECKAs UHTYKIIUS.

3aKOH COXPaHEHUs ANEKTPUUECKUX 3apsiI0B.

[IpOBOJHUKY U TUBTEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cToYHMKM TOCTOSIHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"a30BbIii pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

W3mepeHne 31eKTpUYECKOro HaIpsIKEHUS. BOJIbTMETPOM.

Peocrar u Mara3uH cOnpoTHUBIICHUH.

B3auMopeiicTBuE NOCTOSIHHBIX MarHUTOB.

MogennpoBaHre HEBO3MOKHOCTH Pa3/IeieHUs TOJI0COB MarHUTA.

MopenrpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.

OmneiT OpcTena.

MarsnuTtHoe 1nosie Toka. JJIeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON MHAYKITUH.

OmnbiThl Dapajes.

3aBUCHUMOCTH HaIpaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

OnBITHI MO HAOTIOCHUIO DNIEKTPU3AIIUU TNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
UccnenoBanue neiCcTBUS JIEKTPUUECKOTO MOJISl HA TPOBOTHUKH M TUAJICKTPUKH.

COopka u mpoBepka paboThI NEKTPHUUECKON MK MOCTOSTHHOTO TOKA.

W3mepenne u peryaupoBaHUe CHIIBI TOKA.

N3mepenne u peryaupoBaHue HAIPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO 4Y€pe3 PE3UCTOP, OT COMPOTHUBICHUS
pe3ucTopa 1 HanpsHKEHUS Ha PEe3UCTOPE.

OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPUUECKOTO0 COMPOTUBIICHUS MTPOBOJIHUKA OT
€ro JUIMHBI, IJI0IIAU TOTIEPEYHOr0 CEYeHHs U MaTepuara.

[IpoBepka mpaBuia CIOKEHUS HAIMPSHKEHUW TPH TOCIEAOBATEIIbBHOM COCAMHEHUU JBYX
PE3UCTOPOB.

[TpoBepka mpaBwmIIa 7151 CUIIBI TOKA TIPH MapaJIIIETFHOM COSIUHEHUN PE3UCTOPOB.
Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOP.

Ornpezenenre MOITHOCTH YJIEKTPUYECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UIIYILIETO YePe3 JaMIIOUKY, OT HAPsHKEHUS Ha HEll.
Onpenenenne KII/] narpesarens.

WccnenoBanne MarHUTHOTO B3aUMOJEHCTBUS MMOCTOSIHHBIX MarHUTOB.

N3yuenne MarHuTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB MPU WX OOBEAMHEHUH U Pa3ACIICHUH.
WccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIBI B3aUMOJICMCTBUS KATYIIKA C TOKOM U
MarHuTa OT CUJIbI TOKA U HANpPaBJIEHUS TOKA B KaTYIIKeE.

N3yuenune neicTBUS MarHUTHOTO MOJISI HA POBOJIHUK C TOKOM.

KoucTpyrnpoBanue u u3ydeHue paboThl AIEKTPOIBUTATEINS.

N3mepenne KIIJ[ anekTpoaBuraTeabHONM YCTAHOBKH.

OmnbITl 1O UCCJIENOBAHUIO SIBJICHUSI SJIEKTPOMArHUTHOW MHIYKLHMU: HCCIIEOBAHUE
W3MEHEHUH 3HAYEHUs U HaIllPaBJICHUS NHIYKIMOHHOTO TOKA.

9 KJIACC



Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBuwxeHue. MartepuanbHass Touka. Cucrema orcuy€ra. OTHOCHTENBHOCTH
MEXaHUYECKOrO JABWXKEHUSA. PaBHOMepHOE MpsAMOJIMHEMHOE JIBHKeHue. HepaBHOomepHOe
NpsMOJIMHEHOE JBH)KeHHE. CpellHssi 1 MTHOBEHHAs CKOPOCTh Teja IPU HEPABHOMEPHOM
JBUKEHHH.

Yckopenue. PaBHOyckopeHHOE TpsMoNMHEHHOe aBmkeHue. CBoOoaHoe mageHue. OnbIThI
[Naynnes.

PaBHOMepHOE nBmKeHHE MO OKpyxkHOcTH. Ilepmon m uvacrora obpamenus. JluneiiHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepBoiii 3akoH HproTona. Bropoit 3akon Herotona. Tperuit 3akoH Hprorona. Ilpuniun
CYINEPIO3ULUU CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsl: Cuila TPEHUSI CKOJIbKEHHUS, CHIIa TPEHUS TTOKOs,
JIpYTUe BUIbI TPEHMUSL.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TITOTEHHUSA. YCKOpPEHHE CBOOOJHOTO TaJCHHUS.
JBuxenue 1aner Bokpyr Connma. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
neperpy3KH.

PaBHoBecue marepuanbHOl TOUKU. AOCOMIOTHO TBEP0€ Teno. PaBHOBecHe TBEPAOTO Teja ¢
3aKpEIUIEHHON OChIO BpalleHus. MomeHT cuibl. LleHTp TshkecTu.

Umnynec tena. M3menenue ummyinbca. MMmynbc cuibl. 3aKOH COXpPAaHEHUS HMMILYJIbCA.
PeakTuBHOE IBUXKEHUE.

Mexanuueckas pabora ¥ MoIIHOCTb. PaboTa cui TspkecTd, ynpyroctd, TpeHus. CBs3b
sHepruu u pabotsl. [loTeHnManbHasE YHEPTUsS TeNa, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
IlorenumanpHass odHeprus cxarod npyxuHbl. Kunnernueckas osHeprus. Teopema o
KMHETUYECKOW YHEPTUH. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

HaGnroneHne MexaHM4YecKoro ABMXKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeNl OTCUETA.
CpaBHeHue MyTeil U TPaeKTOPUM JABMIKEHHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.

H3mepeHune ckopocTy U YCKOPEHHUSI TPSMOJIMHENHOTO IBUKEHHUSI.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

Habmronenne ABM>XeHUs Tesla MO0 OKPYKHOCTH.

HaOnronenne MexaHMUYeCKUX SIBJICHUH, MPOUCXOAALINX B cucTeMe oTcuéra «Ternexka» mpu
e€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUN OTHOCUTEIBHO KaOMHEeTa (PU3UKH.

3aBUCHMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.

Habmtoienue paBeHcTBa CHIT ITPU B3aUMOJICHCTBUH TEII.

M3MmeHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenava nMiynbca npyu B3anMOJEHCTBHAN TEII.

[TpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJIbca IPU HEYIPYToM B3aUMOJAEHCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

Habmroienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue MEXaHUYeCKOM 3HEPTUH MPH CBOOOIHOM HaIEHUH.

CoxpaHeHne MEXaHU4YEeCKOW YHEPTHH MPH JIBHKEHUU TeJla MO/ 1eCTBUEM MPYKHUHBIL.
Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JajdbHEHIIEr0 paBHOMEPHOTO JIBM)KEHMS HIAapHKa
WM TEJIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUS Opycka WM JBHKEHHUS LIapuka I0
HaKJIOHHOM IJIOCKOCTH.

Ornpenenenne yCKOpeHus Tena Npyu paBHOYCKOPEHHOM JIBHKEHHUH 110 HAKJIIOHHOM INTOCKOCTH.
HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHH IpPH PABHOYCKOPEHHOM JIBMKEHHU Oe3
Ha4yaJbHOU CKOPOCTH.



[TpoBepka TUIOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBHKEHUH 0€3 Ha4allbHOW CKOPOCTH MyTH
OTHOCSITCS Kak psiJ HEYETHBIX 4YHCENl, TO COOTBETCTBYIOLIUE IPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

HccnenoBaHue 3aBUCMMOCTH CHIIbI TPEHUS CKOJIBKEHUSI OT CUIIBI HOPMaJIbHOTO JJABJICHHUS.
Onpenenenne kKodhUIMEHTA TPEHUS CKOJBKCHHS.

Omnpenenenue KECTKOCTU MPY>KUHBI.

Onpenenenne padOThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBHIXKECHUH Tella 110 TOPU30HTATBHOU
MOBEPXHOCTH.

Onpenenenne pa®OTBHl CHJIBI YOPYTOCTH TPH TOABEME Tpy3a C HCIOIb30BAHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

N3ydeHnune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHUA M BOJIHBI.

KonebarenpHoe nBmxeHue. OCHOBHBIC XapaKTEPUCTHKU KoOJeOaHMiA: TEpHOJ, YacToTa,
aMIUIUTya. MareMaTudeckuil W TpYXKUHHBIA MasTHUKU. [IpeBpailieHue sHeprud mpu
K0JIe0aTEIIEHOM JIBFDKCHUH.

3aryxawmue konebanus. BwiHyxIeHHbIe KonebaHus. Pezonanc. MexaHuUdeckue BOJIHBI.
CgoiicTBa MexaHM4eCKUX BOJIH. [IpomonbHBIE W TONEpEUYHbIE BOJIHBI. J[JTMHA BOJHBI U
CKOpOCTh €€ pacmpocTpaHeHHs. MexaHWdeckue BOJIHBI B TBEPAOM Teje, CelcMHUYEcKue
BOJIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.

Habmronenue xonebanuii Tei noj JeHCTBUEM CHUITBI TSXKECTH U CUITBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmtoienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.

Pacripoctpanenne npoJoJabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HabmtoieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopuvie padomol u onvimel.

Omnpenenenye 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.

Omnpenenenue 4acTOThl U Neproia KojaeOaHui MPy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH NEpUOAa KOJI€OaHUM MOJBEUIEHHOIO K HUTH Ipy3a OT JUIMHbI
HUTH.

HccnenoBanue 3aBUCMMOCTH IIEpro/1a KojeOaHUM NMPYKUHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBHUCHUMOCTH TIEpUOAA KONeOaHW Tpy3a, MOJBEHICHHOTO K HUTH, OT MAacChI
rpysa.

OMnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh TEpUOo/Ia KOIeOaHW MPYKMHHOTO MasTHHUKA OT
MaccChl Tpy3a U )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.

DNIEKTPOMArHUTHOE MoJjie. DIEKTPOMAarHuTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[[Ixana >MeKTPOMarHUTHBIX BOJH. VICTOIB30BaHME SJEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOCTBA CBETA.
Hemoncmpayuu.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

BouiHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

W3ydeHne CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOMIJIBHOTO TenedoHa.

Pa3zpnen 11. CBetoBble siBICHHS.

JlyueBag mopmenb cBerta. Mcrounuku cBera. [IpsAMOIMHENHOE pacnpOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.



[Tpenomnienue cBeta. 3akoH IpenomiieHUsi cBera. IlogHOE BHYTpEHHEE OTpa)KEHHE CBETA.
Hcrionb30BaHKE MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITUYECKUX CBETOBOJAX.

Jlunza. Xon iydeit B tuH3e. OnTHUYecKas cuctemMa (oToanmnapaTa, MUKPOCKOIA U TEJIECKOTIIA.
I'na3 xak ontuueckas cucrema. biM3opykocTs U JaIbHO30PKOCTb.

Paznoxenne Genoro cera B criekTp. OnbiTel HetoToHa. CrokeHHE CHEKTPaIbHBIX I[BETOB.
Hucnepcus cBera.

Hemoncmpayuu.

[IpssMonnHETHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Toryuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomiuenue ceera.

Onrtruyeckuii CBETOBO/I.

Xon styueit B coOnparomiei JiuHse.

Xox J1ydeil B paccenBarolel JIMH3E.

[Tosryuenue n300paxeHUil ¢ MOMOILBIO JIUH3.

[Tpunuun neiictBust GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

Mopens rnasa.

Pasnosxenue 6enoro cBera B CHEKTP.

[Tosryuenue 6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwsie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH yIJla OTPAXKEHUsI CBETOBOTO JIyya OT yrJjia MaJeHusl.

W3ydeHne XxapakTepuCcTHK H300pakeHus IpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBHCHUMOCTH yIja IPEJIOMIIEHHS CBETOBOIO JIyda OT yrja MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIbI COOMPAIOIIEH JINH3BI.

OnBITHI MO Pa3JI0KEHNIO OEJI0ro CBETa B CIIEKTP.

OnbITH IO BOCTIPUSTHUIO I[BETA IPEMETOB MPH UX HAOIIOCHUN Yepe3 LIBETOBbIE (PUIIBTPHI.
Pa3nen 12. KBantoBble siBJIeHUsI.

OmnsiTel Pesepdopna u mianerapuas mojnens aroma. Mozaens aroma bopa. Mcnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Aub(a-, Oera- W ramma-uznydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyknonnass mozpens aromuHoro siapa. M3ortomsl. PamnoaktuBHBIE TpeBpaienus. llepuon
N0JIypacnaa aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsAJOBOIO U MAacCOBOTO 4HCEN. DHEPrusl CBSI3U
aTOMHBIX sAnep. CBsa3p Maccsl U 3Hepruu. Peakunn cuHTe3a W JeneHus saep. Mctounukn
sHepruu CoJIHIIA U 3BE3 L.

SAnepHas sHepretuka. [leiicTBUS pagOaKTUBHBIX U3JIyYEHUH Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

CrieKTpbl U3JIy4€HNUs U TIOTJIOLICHHUS.

CrnieKTphl pa3IMyHbIX Ta30B.

CnexTp BoaOpoOIa.

Habmioienue TpexkoB B kamepe Bunbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYyUESHUH.

Perucrpanus nzmydeHusi pUpOJAHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

Habmioienue CriomHbIX ¥ IMHEHYaThIX CIEKTPOB U3JIy4EHHUS.

HccnenoBaHue TPEKOB: HM3MEPEHME DSHEPIMM YACTHIBl 10 TOPMO3HOMY IyTH (1O
dboTorpadusm).

W3mepenue paanoakTUBHOTO (hoHa.

IHoBTOPHUTEIBbHO-0000 1A MOTYJIb.



[ToBTOpUTENHEHO--0000IAOIINK MOAYNb IPEAHA3HAYECH I CUCTEMATU3aluu U 0000IIEeHUS
NPEMETHOTO COICPIKAHUSI M ONBITA JCSITEIBHOCTH, MPHOOPETEHHOTO TPU M3YYECHUH BCETO
Kypca (U3UKH, a TAaKKe JJI MOJArOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY IO
busuke 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Tpy M3yyeHNH JAHHOTO MOJIYJSl PEATHU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI ACATEIBHOCTH,
Ha OCHOBE KOTOPBIX OO0CCIIEYMBACTCS JOCTHIKEHUE NPEIMETHBIX W METalpeIMETHBIX
IUIAHUPYEMBIX PE3yJIbTaTOB OO0yueHHs, (POPMHUPYETCS €CTeCTBEHHOHAY4HAas I'PaMOTHOCTB:
OCBOCHHME HAYYHBIX METOJIOB HCCJICIOBAHUS SBJICHUN MPUPOIBl M TEXHHKH, OBJIAJICHHUEC
YMEHUSMH OOBSACHATH (U3NYECKUE SIBICHHS, NPUMEHsSI MOJY4YCHHbIE 3HAHMS, peIIaTh
3aj]]a4u, B TOM YHCJIC KAYECTBEHHBIC M SKCIIEPUMEHTAIIbHBIC.

[TpuHIMNHAIBHO NEATENFHOCTHBIA XapakTep JaHHOTO pas3zelia peaju3yercs 3a C4ET TOro,
4TO 00YYaIOIIHECs BHIMOJHSIOT 33/1aHNUs, B KOTOPBIX UM TIPEJIaracTcs:

Ha OCHOBE NOJYYECHHBIX 3HAHUI Paclo3HaBaTh M HAYYHO OOBSICHATH (PU3MUECKHE SBICHUS B
OKpY’Karoliel IpUpoie U TOBCEIHEBHOM KHU3HH,

UCTIOJIB30BaTh HAy4YHBIE METOJBl MCCIIEOBAaHUS (DU3MUYECKUX SIBICHHH, B TOM YHWCIE JUIS
MPOBEPKH THIIOTE3 U TIOJIYYCHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI HamOoJiee BAXKHBIX JTOCTHIKCHUH COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, MPAKTHUECKOTO HCIOJIb30BAHUS PA3JIMYHBIX MCTOYHUKOB HEPIrUM Ha OCHOBE
3aKOHA MPEBPAIICHUS M COXPAHEHHS BCEX U3BECTHBIX BHJIOB SHEPTHH.



INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOTPAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenue Gpu3MKu Ha ypOBHE OCHOBHOI'O 00Iero o0Opa30BaHMs HANPaBJIEHO HA JOCTHIKEHHE
JMYHOCTHBIX, METAIPEAMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHbIX PE3YyIbTATOB.

B pe3ynbrate wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOro oOumiero oOpa3oBaHUs Yy
oOyuaromierocst OynyT c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTprMoTH4YeCKOro BOCIIUTAHUS:

[l mposiBIeHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKON (pU3HUECKOn
HayKH;

[ IEHHOCTHOE OTHOILIEHHE K JJOCTH)KEHUSM POCCUICKUX YUEHBIX--(H3UKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

[] rOTOBHOCTbh K aKTUBHOMY Y4YacTHUIO B OOCYKIEHUM OOLIECTBEHHO 3HAYUMBbIX U STHYECKHUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM JOCTIKEHUHN PU3HKHY;

[] oco3HaHME BaXKHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B JESITEILHOCTU YUEHOT0;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

[] BOCHIpUSITUE ACTETUYECKUX KAyeCTB (PU3MUECKOM HayKu: €€ rapMOHHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

[] oco3HaHME LIEGHHOCTU (PM3UYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENUIIIEH COCTABIISIIOLIEN KYJIbTYPBI,

[] pa3BUTHE HAy4YHOM JTF0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOUMOHAJIBLHOIO 0JIATONOTYYH s :

[1 oco3HaHMe IIEHHOCTH 0€30macHOro o0pa3a >KU3HH B COBPEMEHHOM TEXHOJOIMYECKOM
MHUpE, BaXXHOCTH TMpaBUi OE30MacCHOrO INOBEJIEHUS Ha TpaHCIOpTe, Ha Joporax, ¢
AIIEKTPUUYECKUM U TETJIOBBIM 000PY/IOBAaHUEM B IOMALITHUX YCIOBUSIX;

] cdopMHUpPOBAHHOCTH HaBbIKAa peIeKCHHU, TPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO
JK€E MpaBa y Jpyroro 4eja0BeKa;

6) Tpya0BOro BOCIMTAHUS:

[ akTUBHOE y4acTHe B PELICHUM MPAaKTUYECKUX 3a/ad (B paMKax ceMbH, 00pa30BaTelbHON
OpraHM3aly, TopoAa, Kpas) TEXHOJOTMYECKOW M COLHMAIbHOM HANpaBJIEHHOCTH,
TpeOYIOLINX B TOM YUCIIE U PU3MUECKUX 3HAHUI;

[] uHTEpEC K MPaKTUYECKOMY U3YUEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3KOJI0TNYeCKOr0 BOCIIMTAHMSA:

[] opueHTanusi Ha MpUMEHEHHE (U3MYECKUX 3HAHWW JUIs pelieHHsl 3aJad B 00JacTH
OKpYXKaroIllel Cpeibl, IJIaHUPOBAHUS IIOCTYNKOB M OLIEHKH UX BO3MOXXHBIX IMOCIIEICTBUMN AJIs
OKpYKaIoIle Cpeibl;

[ oco3HaHMe TI100AILHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U MyTel UX pelIeHus;

8) ajanTanum K U3MEHSIOIMMCH YCJIOBHSAM COLUAIBHON U IPUPOIHOI Cpeabl:

[1 moTpeGHOCTH BO B3aUMOJCHCTBUM TPH BHIIOJHEHUH MCCIEJOBAHUN M IMPOEKTOB
(bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

(] MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEIBHOCTD;

[] moTpebHOCTH, B (hOPMHUpPOBAHMM HOBBIX 3HAHWUU, B TOM 4Hcle (HOPMYIHpPOBATh HJIEH,
HOHSATHS, TUIIOTE3BI O (PU3NUECKUX 0OBEKTaX U SIBICHUSIX;

[ oco3HaHue ne(UIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 007aCTH (DU3HKH;

[] muIaHupOBaHKUE CBOETO Pa3BUTHUS B MPHOOPETCHUN HOBBIX (PU3NYECKUX 3HAHUM;

[] cTpemyieHHE aHAIU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPO/IbI, OOIECTBA U SKOHOMHKH,
B TOM YHMCJIE C UCMIOJIb30BaHUEM (PU3NUECKUX 3HAHUMH;

[] omeHKa CBOMX [JEHUCTBUM C y4YETOM BIHUSHHUSA HAa OKPYXAIOUIYIO CPENy, BO3MOXKHBIX
17100 TbHBIX TOCIIECTBHMA.



METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare ocBOCHUS MpOrpaMMbl TI0 PU3UKE Ha YPOBHE OCHOBHOTO OOMIETO 00pa30BaHUS
y obOydJatomierocsi O0yayT chOpMHPOBaHbI MeTaNpeaMeTHbIe Pe3yJbTAThl, BKIIOYAOIINE
[IO3HABATEJIbHBIE YHUBEPCAJIbHBIE y4€OHbIE ACUCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE
y4eOHbIE ICHCTBYSI, PErYJIATHBHbBIC YHUBEPCATIbHbIC YICOHbIC ACHCTBHS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKNA OOHEKTOB (SBJICHHIA);
yCTaHaBJIMBATh CYIIECTBEHHbIN MPHU3HAK KJIACCU(PHUKAILMK, OCHOBaHMSA i OOOOILEHUS U
CpaBHEHHS;

BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHBOPEUYUS] B pacCMaTpUBaeMbIX (akTax, AAHHBIX U
HaOJIIOICHUSX, OTHOCSAIIMXCS K (PU3HUECKUM SBIICHHSIM;

BBISIBJIATh [IPUYMHHO--CJIEZICTBEHHBIE CBSA3M IPU H3YyYEHUM (U3UYECKUX SBICHUN U
IpPOIECCOB, JeNaTh BBIBOJBI C  KCIOJNB30BAaHMEM JCIYKTUBHBIX M  HMHIYKTUBHBIX
YMO3aKJIOUEHUH, BBIIBUTaTh I'MIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJIUYUH;
CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemeHus y4eOHOW (u3mueckol 3amaud (CpaBHEHHE
HECKOJIbKMX  BapuUaHTOB  pelleHusi, BblOOp Hambosiee MOAXOIAIIEr0 C  y4EToM
CaMOCTOSITENILHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciieoBare1bcKue 1eiCTBUA:

HCTIOJIF30BaTh BOIIPOCHI KaK UCCIIETOBATEIBCKUI HHCTPYMEHT ITIO3HAHMS,

IPOBOJIUTH IO CaMOCTOSATENbHO COCTaBIEHHOMY IUIAHY OIBIT, HECIOKHBIA (pu3HuecKuii
IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHIE (PU3MUECKOTO SBICHUS;

OLICHMBaThb Ha NPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIMIO, MOJYYEHHYIO B XOJe
UCCIIEIOBAaHHS WIIH YKCTIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBaTh 00OOIIEHNs M BBIBOJBI IO pe3yJbTaTaM IMPOBEAEHHOTO
HaOJIOICHUS, OTIBITA, UCCIICOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (PU3UUYECKUX IIPOLIECCOB, a TaKxkKe
BBIJIBUTATH TPEATIONIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

OPUMEHSTHh pa3IMYHBIE METOJbI, WHCTPYMEHTHI M 3alpochl TPH IOWCKE H O0TOOpe
UHGOPMALIUU WU TAaHHBIX C YYETOM MPEUI0KEHHON yueOHoM (hru3nyeckoi 3a1a4u;
aHATM3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATh HHPOPMAIIUIO PA3TMYHBIX BHIOB
U GOpM IpeCTaBICHHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMY TpEACTaBI€HUS UHQOpMALMU U
WITIOCTPUPOBATh pelllaeMble 3a/1a4i HECIOKHBIMU CXE€MaMH, AuarpaMMaMu, HHOHM rpadukoi
1 UX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe el cCTBHA:

B XOJIe 0OCYXJEeHUsI y4eOHOro Marepuaia, pe3yJbTaToB JJA0OPaTOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMbI U BbICKa3bIBaTh WU, HAIlCJIEHHbIC HA
peleHne 3a7auu U MoJiIepiKaHue OJraroXenaTeIbHOCTH OOIICHNUS;

COIIOCTABJISITh CBOU CYXKJIEHUS C CY)KIEHHSIMU APYTHMX YYaCTHUKOB Juanora, oOHapy>KMBaTh
pasnyKe U CXOJCTBO MO3HULINH;

BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO MPEJCTABIATh PE3YJIbTaThl BBHIIOJIHEHHOIO (PM3NYECKOr0 OINbITa (IKCIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA);

IIOHUMAaTh U MCIOJb30BATh MPEUMYIIECTBA KOMAHAHOM M MHIUBHIYyaJIbHOH pabOTHI NpH
peLIeHUH KOHKPETHON (PU3UUECKOM MpoOIeMBbl;



MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBaTh JEWCTBUA IO €€
JOCTYDKCHHIO: paclpeAesiaTh pPOJH, OOCY)KIaTh NPOLECCHl W PEe3ynbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBITIOJIHSITH CBOKO YacTh padOTHI, JOCTHTas KaueCTBEHHOTO pe3ysibTaTa II0 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

OIICHMBATh KAauyeCTBO CBOCTO BKJAJa B OOIIMH MPOAYKT MO KPHUTEPUSIM, CAMOCTOSITEIBHO
c(hOpMYIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁﬂble JeicTBUA

Camoopranusanus:

BBISBIIATH IPOOJEMbl B KM3HEHHBIX M Y4YEOHBIX CHUTyalHUsX, TPEOYIOLUX Ul peIleHHs
(bu3nYECKUX 3HAHMIA;

OPUEHTUPOBATHCS B PA3IMUYHBIX M1OAX0JaX NPUHATHS pellieHUH (MHANBUIYaIbHOE, IPUHATHE
pelIeHus B IpyIIe, IPUHITHE PEILICHUH TPYIIOoil);

CaMOCTOSITEJIbHO ~COCTABJIATh ITOPUTM  pelleHus (u3nyeckod 3ajaud WM IUlaHa
UCCIIEIOBaHMUSI C YYETOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh IIPEIaraéMble BApUAHThI PEILECHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpejJiaraTh IJIaH €€ U3MEHEHMUS,

OOBSICHATh NPUYMHBI JOCTHKEHHUS (HEAOCTHXKEHMS) Ppe3yJbTaToOB JAEATENbHOCTH, J1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHCIIE B XOJI BBINOJHEHHUS (U3UYECKOTO
MCCJIEIOBaHMS WIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBIIMXCS CUTYALIUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yiIbTaTa LEIH U YCIOBUSM;

CTaBUTh ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOE CIOopa UM AUCKYCCUM Ha HayuyHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

NpU3HABaTh CBOE MPaBO Ha OIIMOKY MPH PELIeHUH (PU3MUECKUX 3ajlay UM B YTBEPIKICHHIX
Ha Hay4HbIE TEMbI M TaKOE K€ MPaBo JPYroro.

INMPEAMETHBIE PE3YJIBTATHBI

K kxonny oOyuenus B 7 KJjacce IpeIMETHbIE pe3yjabTaTbl Ha 0a30BOM YpPOBHE OJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

MCIIOJIb30BaTh MOHATHS: (QU3MUECKUEe U XMMHUUYECKHUE SIBJICHUSI, HAOIIOJAEHNE, SKCIIEPUMEHT,
MO/IeJb, TUTIOTE3a, €IUHHIIBI (PU3MUECKUX BEJIMYUH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSTHHS
BelecTBa (TBEPIOE, KUIKOE, ra3000pa3HOE), MEXaHWYECKOe JBI)KCHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSAMOJIUHEHHOE), TPAaeKTOpHUs, PABHOAEHCTBYIOLIAs cuia, aedopmanus
(ympyrasi, acTH4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS COCY/IbL;

pasnuyath sBiIeHud (Auddy3us, TermIoBoe IBMKEHHWE YACTHIl BELIECTBA, PAaBHOMEPHOE
JIBUKEHHE, HEpPaBHOMEPHOE [IBIKEHHE, HWHEpPLHs, B3aUMOJACHCTBHUE Tell, paBHOBECHE
TBEPABIX TEJN C 3aKPEIUIEHHOM OCBIO BpallleHus, Mepeaada JaBIeHUs TBEPABIMU TEJlaMH,
KMIKOCTAMU UM Ta3aMH, aTMocpepHOoe [aBjeHUE, IUIaBaHWe Tel, IpeBpaIleHUs
MEXAHUYECKOM SHEPruM) IO ONUCAHUI0 MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3UUYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKHUX SBICHUH B OKpYXKAIOIIEM MHpE, B TOM
yucie (PU3NYECKUe SABJICHUS B MPUPOJIE: PUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B
JKUBOM WM HEXUBOU IpUPOJE, NEUCTBUE CUJIBI TPEHHsS B IPUPOAEC U TEXHUKE, BIUSHUE
aTMOC(EpHOTO JaBJICHUs Ha )KUBOM OpPraHU3M, IJIaBaHKUE PbIO, pbluaru B TeJle YeI0BeKa, IPU



3TOM IEPEBOJUTH MPAKTUYECKYIO 337ayy B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIC CBOMCTBA
(mpu3HakK) GU3NIECKUX SBICHUN;

OINKCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHMSA, HCIONB3Ys (hU3HUYecKue
BEJIMUMHBI (Macca, 00bEM, IUIOTHOCTDH BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPENIHSAS CKOPOCTb,
CWJIa YIPYroCTH, CHUJIa TSKECTH, BeC Teja, CWila TPEHHUs, JaBieHue (TBEpIOro Tena,
KUJKOCTH, Ta3a), BBITAJKUBAIOIIAs CHJIa, MeXaHWdeckas padoTa, MOUIHOCTh, IJIEYO CHIIBI,
MOMEHT CHJIbl, KOI()(UIMEHT TMOJIE3HOTO JEHCTBUS MEXAaHHW3MOB, KHHETHYECKas |
NOTEHLMAJbHAs SHEPrusi), IpU OMNHMCAHWU TMPABUIBHO TPAKTOBATh (PUINYECKUI CMBICI
UCTIOJIb3YEMbIX BEIMYUH, WX O0O3HAUCHHS] W €IWHUIIBI (PU3MUYECKUX BEIUYHH, HAXOIUTh
(bopMyIIbl, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTMMH BEIMYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYNH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3UYECKUE SIBICHUS U TPOIECCHI, MCIONb3YysS IMpaBUiia
cloXKeHus cuil (BIOJIb OAHOW mpsiMoi), 3akoH ['yka, 3akon I[lackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHUS pbluara (0JI0OKa), «30J0TOE MPABUIIO» MEXAaHUKH, 3aKOH COXPaHECHHUS
MEXaHUYECKOM 3HEPIUH, IIPU 3TOM AaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBATh
€ro MaTeMaTUYECKOE BbIPAXKECHHUE;

OOBSICHATH (PM3MUECKUE SIBJICHHUS, MPOIECCH U CBOIMCTBA TEJ, B TOM YHCJIEC M B KOHTEKCTE
CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO--CIIE/ICTBEHHbBIC
CBSI3M, CTPOUTH OOBSICHEHHE M3 |—2 JOrM4ecKHX LIAaroB ¢ Onopoil Ha 1—2 W3y4EeHHBIX
CBOIiCTBa (pU3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacy€THbIC 3a1a4 B 1—2 JIEHCTBHS, MCIIONB3Ys 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOLIIHEC
dbuznyecKkre BEIMYMHBI: HA OCHOBE aHAllM3a yCJOBHS 3a/layMl 3alHChIBaTh KPAaTKOE YCIOBUE,
MNOJCTaBIATh (PU3MUECKHE BENMYMHBI B (QOpPMYJbl M MPOBOAUTH pPacuéThl, HAXOAUTh
CIIpaBOYHbBIC JaHHBIC, HEOOXOAUMBIC JUIsI pEUICHHs 3ajad, OICHHBATh PEaTHUCTUYHOCTH
MOJIY4YeHHOW (PU3MUECKON BEIUYNHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PU3NUECKUX METO/OB, B
ONMCAHUU MCCIIEI0BAHUS BBIJCNIATH MPOBEPSIEMOE MPEANIONOKEHHE (TUIIOTE3Y), pa3nuyaTh U
WMHTEPIPETUPOBATh TOJYYCHHBI pe3ylbTaT, HAXOAWUTh OIIMOKHM B XOJE€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJbTaTaM;

MPOBOAMTD OMBITHl MO HAOMIOACHUIO (DU3HUECKUX SIBICHUN WU (PU3UYECKHX CBOWCTB TEll:
(dbopMynupoBaTh MPOBEPSEMBIE MPEANONIOKEHHS, COOUPATh YCTAHOBKY W3 MPEIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJI OMBITa U (POPMYITHPOBATH BHIBOIBL;

BBIMOJHATh TPSMbIE H3MEPEHMsI pPACCTOSHHSA, BPEMEHH, Macchl Tena, o0bEMa, CUJIbl U
TEMIEPATypbl C WCIOJb30BAHUEM aHAJIOTOBBIX W IUGPOBBIX MPHOOPOB, 3aMUCHIBATH
MoKa3aHusl IPUOOPOB C YIETOM 3aTJaHHOU a0COIFOTHOM MOTPEITHOCTH U3MEPEHUI;
IPOBOJUTH HCCIIEOBAaHUE 3aBHUCHUMOCTU OJHOM (DU3UYECKOM BETMYMHBI OT JpPYro ¢
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITYyTH PaBHOMEPHO JIBUXKYILErOcs Tela
OT BpEMEHH JIBIKEHUS Tela, CUJIbl TPEHUS CKOJBKEHHUsS OT Beca Tela, KauecTBa o0paboTKu
MOBEPXHOCTEH TeN M HE3aBUCUMOCTHU CHJIBI TPEHHS OT IJIOLAAM CONPUKOCHOBEHHUS TEIl,
CWJIBI YIIPYTOCTU OT yJTMHEHUSI TPY>KUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TJyOUHBI,
Ha KOTOPYIO TOTPYXKEHO TEJO, YCIOBUH IUIaBaHUS TEJ, YCJIOBUN pPaBHOBECHs pbluara M
0JIOKOB), y4acTBOBaTh B IJIAHUPOBAHUU y4eOHOIO HCCIENOBaHUS, COOMPATh YCTAaHOBKY U
BBITIOJHATh U3MEPEHHs, CIeAys TMPEeAIOKEHHOMY IaHy, (UKCHPOBATh pe3yabTaThl
MOJIyYUeHHOW 3aBHCHUMOCTH (PU3UYECKHX BEJIWYUH B BHJE MPEAIOKEHHbIX TaOmuI U
rpaduKoB, NeNaTh BBHIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHHUS,

MPOBOAUTH KOCBEHHBIE U3MEPEHUS PU3NYECKUX BETUYHH (IIJIOTHOCTH BEIIECTBA KHUAKOCTU U
TBEPJIOTO Tejla, CHJIa TPEHUs CKOJIbKEHHUSI, NIaBIICHUE BO3/yXa, BBITAJIKUBAIONIAs CHUIIA,
JeiCTByIOmas Ha MOrpyXEHHOE B JKHJIKOCTh TeJ0, KOI(DPUIMEHT MONe3HOro AeHCTBUS
MPOCTBIX MEXAHU3MOB), CJIENYS MPEAIOKEHHOM MHCTPYKLUUU: TPU BBITOJIHEHUH U3MEPEHUMN
coOuparTh SKCIIEPUMEHTAIILHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHHUE UCKOMOMN BETHYMHBI,



co0II01aTh MpaBHiia TEXHUKH O€30MacCHOCTH MU paboTe ¢ J1a0opaTOpHBIM 000pYIOBaHUEM;
yKa3blBaTh NMPUHIMIBI JEHCTBUSA NMPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIUECs COCYABI, 0apOMETp, pblYar, MOJBHMKHBIA M HEMOABMKHBIN
0JI0K, HAaKJIOHHAs! IIJIOCKOCTb;

XapaKkTepU30BaTh MPUHIHUIIBI JEHCTBUSA M3YYEHHBIX MPUOOPOB M TEXHHUUECKUX YCTPOHCTB C
ONopoil Ha HX onucaHus (B TOM YHUCIE: HOJIIMIHUKH, YCTPOHCTBO BOJOINPOBOJA,
THJIPABIUYECKUN TPECcC, MaHOMETP, BBICOTOMED, MOPIIHEBOH HACOC, apEOMETP), HCIIONIb3Ys
3HAHUS O CBOWCTBaX (U3MYECKUX SIBIEHUM M HeoOXoaumble (U3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOAUTH IPUMEPH] (HAXOAUTh UH(OPMAIMIO O IPUMEPaX) MPAKTUUECKOr0 UCIIOIb30BAHUS
¢u3nueckux 3HAHUI B TIOBCEAHEBHOW KHM3HHM s obOecrieueHus: O€30MacHOCTH TPH
oOpamieHun ¢ mnpuOopaMM M TEXHMYECKUMM YCTPOICTBaMH, COXpPaHEHUS 310pOBbS U
COOITIOJICHHSI HOPM 3KOJOTMYECKOT0 TIOBEACHHUS B OKPYIKAIOIIEH Cpejie;

OCYILECTBIIATh OTOOP MCTOYHUKOB MH(pOpMaLuu B VIHTEpHETE B COOTBETCTBUU C 3aJlaHHBIM
MIOWCKOBBIM 3aIpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHWHA M MyTEM CPAaBHEHUS Pa3IMYHBIX
UCTOYHUKOB BBIIEIATHh MH(OPMALHIO, KOTOPAs ABJISETCA NPOTUBOPEUNBOI HMIIM MOXKET ObITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh IPU BBINOJHEHUM Y4YeOHBIX 3aJaHUi Hay4yHO--IIONMYJISAPHYIO JIUTEpaTypy
¢u3mvecKkoro copep)kaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetd HMHTepHeT, BianeTh
npuéMaMM KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3oBaHUs MH(POPMALUU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBbIE KpaTKHE IUCbMEHHBIE U YCTHbIE COOOLIEHHS Ha OCHOBe 2—3
HCTOYHUKOB HMH(POPMAIUU (PHU3NUECKOTO COJIEPKaHHs, B TOM YHCIE ITyOJHMYHO JeNaTh
KpaTKhe COOOILEHUs O pe3yibTaTaXx MPOEKTOB WM YYEOHBIX HCCIIEOBAaHUM, NMPH 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YUEHHBIH MOHATUHHBIN anmapar Kypca (GU3HKH, COMPOBOXKIATH
BBICTYIIJICHHE TPE3eHTaleH;

IIPY BBITTOJIHEHUH YYEOHBIX TIPOEKTOB U HCCIIEJOBAHUH pacTpeiessiTh 00S3aHHOCTH B TPYIIIE
B COOTBETCTBUHU C NOCTaBJIECHHBIMU 3a/ladaMu, CJIEIAUTDH 3a BBINOJHEHHEM IUIaHA NEHCTBHUH,
aJICKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKJAX B JESITEIBHOCTh TPYIIIbI, BBICTPAUBATH
KOMMYHHKaTHUBHOE B3aMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHUX.

K kxonny oOyuenus B 8 kJjacce IpeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

UCTIONIB30BaTh TOHSTHSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE [BIIKCHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSHHUS BEIeCTBa, KPUCTAIMUECKHE U amopdHble Tea,
HACHIINIEHHBI W HEHACHIICHHBI Tap, BIAXHOCTh BO3MyXa, TEMIEpaTypa, BHYTPEHHSS
SHEPIHsl, TEIUIOBOU JIBUTATENb, JIEMEHTAPHBIN 3JEKTPUUECKUNA 3aps/, JIEKTPUUYECKOe TO0JIE,
MIPOBOTHUKY U AWDJICKTPUKH, TOCTOSTHHBIN AIEKTPHUECKUI TOK, MArHUTHOE TI0JIE;

pa3nuyath sABIEHMS (TEIJIOBOE paCIIMpEHHWE U C)KaThe, TeIuloNnepenaya, TermIoBoe
paBHOBECHE, CMavyMBaHWE, KaNMWIUIPHBIC SIBICHUS, HCIApeHUe, KOHIEHCAIUs, TUIaBIICHHE,
KpUcTalmu3anuss  (OTBepJeBaHME), KUIIEHHe, Teruloneperaya  (TEIJIONpPOBOIHOCTS,
KOHBEKIHSI, W3JIydeHHUE), OJICKTPU3AIMs TeN, B3aMMOJCHCTBHE 3apsioB, JCHCTBUS
AIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJICHCTBHE MAarHUTOB, JeWCTBUE
MarHUTHOTO TIOJII Ha TIPOBOJHHUK C TOKOM, JICKTPOMAarHUTHAS MHIYKIIWS) MO OTMMMCAHUIO WX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPHUPYIOUIMX JaHHOE (U3NYECKOe
SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKHUX SBJICHUI B OKpPYXAlOIEM MHpPE, B TOM
yuciae (U3NYECKUE SIBICHUS B IPHPOJE: IMOBEPXHOCTHOE HATKEHHE U KalWUIApHbIE
SBJICHUS B TPUPOJE, KPUCTAIBI B Mpupone, usinydeHue CoiHIla, 3aMep3aHHe BOIOEMOB,
MoOpckue Opu3sbl, 00pa3oBaHHE pPOCHI, TyMaHa, WHEs, CHEra, JJIEKTPUYECKHUE SIBICHUS B
aTMocdepe, NMEKTPUIECTBO KUBBIX OPraHU3MOB, MArHUTHOE I0JIe 3eMITH, Opei( MOII0COoB,
pOJIb MAarHUTHOTO MOJISA Ul JKU3HU Ha 3emile, MOJSIPHOE CUSHHUE, NPH 3TOM INEPEBOAUTH



NPaKTUYECKYI0 337ady B YueOHYyIO, BBIACIATH CYILIECTBEHHbIE CBOICTBAa (TPU3HAKK)
(bu3nUecKuX sBICHUIA;

OINKCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHMSA, HCIONB3Ys (hU3HUYecKue
BEIMYMHBI  (TemIepaTrypa, BHYTPEHHSS DSHEprus, KOJMYECTBO TEIUIOThI, yJeJIbHas
TEIUIOEMKOCTh ~ BEILECTBA,  yJelbHAas  TEIUIOTAa  IUIABJICHUS,  YAEJIbHAs  TEIIoTa
napooOpa3zoBaHMs, YAEIbHAs TEIUIOTa CrOpaHHUs TOIUIMBA, KOA(Q(UIMEHT I0JIE3HOTO
JICHCTBHSI TEIJIOBOM MAIlMHBI, OTHOCUTENIBbHAs BIAXXHOCTh BO3JyXa, MIEKTPUYECKUHN 3apsi,
CHWJIa TOKa, DJJEKTPUYECKOE HAINPSDHKCHHWE, CONPOTHUBIICHHE IIPOBOJHHUKA, YIEIbHOE
COIIPOTHBIICHUE BEIECTBAa, paboTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA), MPU OIMHCAHUH
IPaBUWIbHO TPAKTOBaTh (PU3MYECKHH CMBICI MCIIOJIB3YEMbIX BEJIWYMH, OOO3HAYEHUS WU
€IMHUIBI (PU3NYECKUX BEITMYMH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (PH3HUUECKYIO
BEIMYMHY C JPYT'MMH BEJIMYMHAMM, CTPOUTh TIpadUKd H3YYEHHBIX 3aBUCUMOCTEH
(U3HUYECKUX BEINYUH,

XapakTepu3oBaTh CBOMCTBA Tej, (PU3MUYECKHE SBJICHUS U INPOLECCHI, UCIOJb3ys OCHOBHbBIE
MOJIO)KEHUSI ~ MOJIEKYJSPHO--KHHETUYECKOM TEOpUU  CTPOEHHUS  BEIECTBA, IPHUHIIMII
CYIEpIIO3UIMM ToJeH (Ha KauyecTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsjaa, 3akoH Oma
JUIsL ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3aKkoH COXpaHEHMsI SHEPTUM, IIPU 3TOM JaBaThb
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
OOBSICHATH (PU3MYECKHE MPOLECCH U CBOWCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CHUTYaIlHii
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO-CICACTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE M3 1—2 JIOrMYecKHX MIaroB ¢ OMOpPO Ha |—2 HM3y4YeHHBIX CBOWCTBA
bu3nuecKux sBICHUH, GPU3NUIECKHUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a/1a4u B 2—3 JIeHCTBUS, UCIIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOLINE
¢u3nyeckre BETMUMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 33/a4yM 3allUChIBATh KPaTKOE YCIIOBHE,
BBISIBJISITH HEJIOCTATOK JaHHBIX JUISl pELIeHMs] 3aJayd, BBIOUPATH 3aKOHBI U (HOPMYIIBI,
HeoOXoauMble Ui €€ pelleHus, IPOBOAUTh PAacu€Thl U CPABHUBATH IMOJYYECHHOE 3HAUEHUE
(bu3nYeCKOil BETMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh HpOOJIEeMbl, KOTOPblE MOXHO PEIIUTh NPU MOMOLIM (U3NUYECKUX METOOB,
UCIIOJIb3YSl ONMCAHUE WCCIEIOBaHUs, BBIICIATh MPOBEPSIEMOE MPEANOI0KEHUE, OLIEHUBATh
IIPABWJIBHOCTD NOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSI, IENIAaTh BBIBOIBI,

MPOBOAMTH OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB Tel
(KanmuJUIIpHBIE SIBJICHUS, 3aBHCHMOCTB JIaBJIEHUS BO3[yXa OT ero o0bEéMa, TeMmIeparyphl,
CKOPOCTH Ipollecca OCTBIBAHHMS M HArpeBaHUs NpPHU HU3IYYEHHHM OT I[BETa H3JIydarollei
(moryomiaoei) TOBEpXHOCTH, CKOPOCTh UCHAPEHHS BOABI OT TEMIEpaTypbl KUAKOCTH U
ioniau e€ MOBEpPXHOCTH, AEKTPU3aLUs TeI U B3aUMOACHCTBHUE 3JEKTPUUECKUX 3apsOB,
B3aMMOJEICTBUE IMOCTOSIHHBIX MAarHUTOB, BU3yaJlW3allis MAarHUTHBIX TMOJEH MOCTOSHHBIX
MarHuTOoB, JIEUCTBUS MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa,
CBOWCTBA  AJIGKTPOJBHUTraTeNlsi IOCTOSHHOTO TOKa): (OpPMYJIMpPOBAaTH  IMPOBEpsieMble
MPEOJIOKEHNS, COOUpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pY/I0BaHUS, OMUCKHIBATH X0/
OTbITa U POPMYJIUPOBATH BHIBOJIBI;

BBITMOJHATH MpPsIMble U3MEPEHUST TEMIIEpaTypbl, OTHOCUTEIBHON BIIAKHOCTH BO3]lyXa, CHIIBI
TOKa, HANpsHKEHHS C HUCIOJIb30BAHWEM AaHAJOTOBBIX MPUOOPOB M JATYUKOB (DU3MUYECKHUX
BEJIMYMH, CpaBHUBaTh peE3yJdbTaThl M3MEPEHUH ¢ Y4ETOM 3aJaHHOM aOCOIIOTHOM
MOTPEIIHOCTH;

MIPOBOJIUTh HKCCIICIOBAHWE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT JAPYrod ¢
MCIIOJIb30BAaHUEM IMPSIMBIX HM3MEpPEHUH (3aBUCHUMOCTb COINPOTHUBIIEHUS NPOBOJHUKA OT €0
JUIMHBI, IUIOMAAA IIONIEPEYHOTO CEYEHUS M YAEIbHOTO CONPOTHBICHUS BEIIECTBA
IPOBOAHMKA, CHUJIBI TOKA, MAYIIETO 4Yepe3 IPOBOJHUK, OT HANpSIKEHUS Ha NPOBOJHUKE,
UCCIICIOBAaHUE  IIOCJIEA0BAaTEIbHOIO W MApajuIeIbHOTO  COEAMHEHUM  MPOBOJHHUKOB):
IUIAHUPOBATh HCCIIEOBAHUE, COOMpAaTh YCTAaHOBKY M BBIIONHATH H3MEPEHHS, CIEIys



NpEeUIOKEHHOMY TUIaHy, (PUKCHpOBATh pe3yabTaThbl MOJYYCHHOM 3aBUCUMOCTH B BHJIE
TaOIuI U TpaUKOB, AETATh BBIBOABI I10 pe3yJbTaTaM HCCIeI0BAHHUS;

IOPOBOJIUTH KOCBEHHBIC M3MEpeHHUs (U3UYECKUX BEIMUYMH (yAelbHAs TEIIOEMKOCTD
BEIIIECTBA, CONPOTHUBIIEHUE IPOBOAHUKA, pabOoTa M MOIIMHOCTb 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBaTh ~ M3MEPEHUs,, COOMpaTh  OKCHEPUMEHTAIBHYI0  YCTAHOBKY,  CIEIys
IPEJI0KEHHON MHCTPYKIUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

cOOJTIO/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ J1a00opaTOpHBIM 000pYIOBaHUEM;
XapakTepu30BaTh MPUHLMIIEI I€HCTBUSA U3Y4YEHHBIX IMPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
OMOpOI Ha MX OMHCaHUs (B TOM YHUCIE: CHUCTEMa OTOIUICHHS JOMOB, TMUTPOMETp, HapoBas
TypOuHa, amIepmerp, BOJITMETD, CUETUHK JIEKTPUUYECKON SHEpIuy,
AIIEKTPOOCBETUTENbHBIE  MPHOOPHI, HAarpeBaTeNbHBIE  DJICKTPONPUOOpPHI  (TpUMEpHI),
JIEKTPUUECKUE MPEAOXPAHUTENH, HIIEKTPOMArHUT, JIEKTPOJBUraTeNlb MOCTOSHHOIO TOKA),
UCTIONB3Ysl 3HAHHWS O CBOMCTBAaX (PU3WUYECKUX SIBICHHA W HEOOXOoquMble (hHU3HUYecKue
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOHUCTBA U M3MEPHUTEIbHBIE TPUOOPHI 110 CXeMaM U
CXEMaTHYHBbIM PHUCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETp, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CTOpaHMs, OJEKTPOCKON, pEOCTaT), COCTaBISATh CXEMBI
JIEKTPUUECKUX LIeNell ¢ MOoCIe0BATeNbHBIM M HapajljebHbIM COCIUHEHUEM 3JIEMEHTOB,
pasiinydasi ycIOBHbIE 0003HAUEHHS JIEMEHTOB 3JIEKTPHUCCKUX LIETICH;

IPUBOAUTH IPUMEPHI (HAXOIUTh MH(OPMAIMIO O IPUMEPaX) MPAKTUYECKOTI0 UCIIOJIb30BaHU
¢u3nveckux 3HAHUN B TIOBCEAHEBHOW JKHM3HHM sl oOecriedeHus: Oe30MacHOCTH TPH
oOpamieHun ¢ npuOopaMM M TEXHMUYECKUMM YCTPOMCTBaMH, COXpPaHEHUS 310pOBbS U
COOJTIOIEHHSI HOPM HKOJIOTMYECKOTO TIOBEACHUS B OKPYXKAIOIIeH cpere;

OCYILECTBIIATh MOUCK HMH(pOpMaIMM (PU3NYECKOro cojaepkaHust B VHTepHeTe, Ha OCHOBE
UMEIOIMXCS 3HAHUH W TyTéM CpPaBHEHUS JOMOJHHUTENBHBIX WCTOYHHKOB BBIACTIATH
UH(POPMALINIO, KOTOpas SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCTIONIB30BaTh TPH BBHIMOJHEHHH YYEOHBIX 3aJaHWi HAyYHO--TIOMYISIPHYIO JUTEpaTypy
(¢u3nUecKoro cojiep)kaHus, CIpaBOYHbIE MaTepualibl, pecypchl cetd HMHTepHeT, BialneTh
npuéMaMyd KOHCIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus MHPOpPMAIMK W3 OJHON 3HAKOBOU
CHCTEMBI B IPYT'YIO;

co3faBaTb COOCTBEHHBbIE TMCbMEHHBbIE W KpaTKHE YCTHbIE COOOIIeHus, 00001mas
UHPOPMALIMI0O W3 HECKOJBKMX HMCTOYHUKOB (DU3NYECKOTO COJIEp)KaHUs, B TOM YHCIE
NyOJIMYHO TPEJCTaBIATh PE3yNbTaThl MPOSKTHOW WIIM HMCCIIENOBATENbCKON JEATeNbHOCTH,
OpU 3TOM TPaMOTHO MCIONb30BaTh M3YYECHHBIH TMOHATUHHBIA anmapaT Kypca (GU3UKH,
COIIPOBOXKIAThH BHICTYIJICHHE TIPE3CHTAIHEH;

OpY  BBIIOJHEHWH Y4YEOHBIX TPOEKTOB M  HUCCIEAOBAaHMM (U3UUECKHUX MPOIECCOB
pacrpeneNaTh 00s3aHHOCTH B TPYIINIE B COOTBETCTBUH C IMTOCTABJICHHBIMH 33/[a4aMH, CIICTUTh
3a BBIMOJIHEHHEM IUIaHa JEeWCTBUH M KOPPEKTHPOBaTh €ro, aJleKBaTHO OLIEHUBATh
COOCTBEHHBII BKJIAJ B JCATEIBHOCTh TPYIIBI, BHICTPAWBaTh KOMMYHHKATHBHOE
B3aMMO/IEIICTBHE, MIPOSBIISASA TOTOBHOCTh pa3pemiaTb KOH(QIUKTHIL.

K kxonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

UCTIONIB30BaTh ~ TOHATHS:  CHCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPAaEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOro JIBWXKEHHUs, naedopmarus (ymnpyras, IJIacTu4eckas),
TPEHUe, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U IEPErpy3KH, LIEHTP TAKECTH,
abcomoTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPIOrO Teja, paBHOBECHE, MEXaHHMUECKUE
KoJIeOaHUsl U BOJHBI, 3BYK, HHQPA3BYK U YyJIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, ILIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIEKTPBl UCIYCKAHUS U
HOJIOIEHMS, anb(da-, 6eTa- 1 raMMa-u31y4eHUs], U30TOIb, A€PHAs YHEPTETHKA;

pa3nuyarh SBJICHUS (paBHOMEpPHOE W HEpAaBHOMEPHOE MPSIMOJMHEHHOE JIBHKCHHUE,
PABHOYCKOPEHHOE MNPSAMOJIMHEHHOE [BHXEHHE, CBOOOJHOE MaJeHHE TeJ, PABHOMEPHOE



JBI)KEHUE 10 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJ, PEaKTHBHOE JIBUKEHHUE, KojeOaTeabHOe
JBIDKEHUE (3aTyXalollMe U BBIHYKICHHbIE KoseOaHMs), pe30HAHC, BOJHOBOE JIBUXKEHHUE,
OTpakCHHE 3BYKa, NPSAMOJIMHENHOE PACIPOCTPAHEHHUE, OTPAKEHUE U IPEIOMIICHHE CBETA,
IIOJTHOE BHYTPEHHEE OTPa)KEHHWE CBETAa, Pa3JIo’KeHHE OeNOoro CBeTa B CHEKTP U CIIOXKEHUE
CIIEKTPAJIbHBIX LIBETOB, JIHUCIIEPCUS CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTH, BOSHUKHOBEHUE
JUHEWYATOro CIEKTpa M3JIy4eHMs) IO ONMCAHUI0 MX XapaKTEpHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JTaHHOE (PU3UIECKOE SBICHUE;

pacrio3HaBaTh IPOSBICHUE M3YYEHHBIX (U3UYECKUX SBJICHUHA B OKpY)KaIOLIeM MUpE (B TOM
qrciae GU3NIecKue SBJICHUS B IPUPOAE: MPHWINBBI U OTJIMBBI, IBHKeHHE T1aHeT COHEYHOM
CUCTEMBI, PEAKTHBHOE JBM)KEHUE >KHBBIX OPraHU3MOB, BOCIIPHUATHE 3BYKOB >KHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, I[yHaMM, 5XO, LIBETa TEJ, ONTUYECKUE SIBICHUS B
npupoje, OHONoruyeckoe IeHCTBHE BUIMMOIO, YJIbTPa(HUOIETOBOIO M PEHTTEHOBCKOTO
U3TYyYCHUH, ©CTECTBEHHBIH paAMOAKTHUBHBIA (OH, KOCMHYECKHE JIy4d, PaJNOAKTHBHOE
U3JIy4Y€HUE NPUPOJHBIX MHUHEPAIOB, NCHCTBHE PaJMOAKTUBHBIX H3JIyYEHUH Ha OpraHu3M
YeloBeKa), NpPU OTOM [MEPEeBOJUTh NPAKTUYECKYIO0 3a7ady B y4eOHYIO, BBIACTATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUH;

OINKCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (PU3MUECKUE SIBJICHHS, HCIONB3Ys (DU3HUYEcKue
BEJIMYMHBI (CpeJHSsI M MIHOBEHHass CKOPOCTb Tejla IpU HEPaBHOMEPHOM JIBUXKEHMH,
YCKOpEHHE, NEPEMEILEHUE, IIyTh, YIJIOBasi CKOPOCTb, CHJIA TPEHHsA, CHJIA YIPYTOCTH, CHJIA
TSOKECTH, YCKOpEHHME CBOOOJHOrO MaJEHUs, BEC Tejla, MMILYJIbC Teja, UMITYJIbC CHIIBI,
MexaHu4yeckas pabdoTa M MOILHOCTb, IOTEHLHUAIbHAsI HHEPrusl Tejia, IOJHATOrO Haj
MIOBEPXHOCTBIO 3€MJIM, IIOTEHIUAJIbHASL YHEPTUS CKATOW NMPYKUHBI, KHHETUYECKasi SHEPIHUs,
MOJIHAs MEXaHWYecKasl dHEprus, Nepruoj M 4YacToTa KoyieOaHMi, JAJIMHA BOJHBI, TPOMKOCTh
3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTeib MPEIOMICHUS CPelbl), IPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MYECKUH CMBICT HCHOJIb3YEMbIX BEJIUYMH, OOO3HAYEHMS U
€IMHUILBI (PU3NYECKUX BEJTMYUH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEJIWYUHAMH, CTPOUTh Tpa@UKud M3YyYEHHBIX 3aBUCUMOCTEN
(bU3NUeCKUX BEIHYMH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3MYECKHE SBICHHMS M IPOLECCHI, HCIOJB3YS 3aKOH
COXpPAaHEHHUs DHEPrUU, 3aKOH BCEMHUPHOIO TATOTEHUS, IPUHLUII CYNEPHO3ULHUUA CHIL,
IMPUHIUII OTHOCUTENbHOCTH [amwiies, 3axkoHbl HBIOTOHA, 3aKOH COXpaHEHHsI HMMITYJIbCa,
3aKOHBbI OTPAKCHMS M INIPEJIOMIICHUs CBETA, 3aKOHBI COXPAHEHMs 3aps0BOrO0 U MacCOBOIO
YyHhcesl NpPU SAJEPHBIX PEAKIUSAX, IPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U
3aIIUCBHIBATh €0 MaTEMAaTUYECKOE BBIPAKECHHUE;

OO0BSACHATH (PU3MUECKHE MPOIIECCH U CBOICTBA Tell, B TOM YHUCIIE U B KOHTEKCTE CHUTYyallui
[IPAaKTUKO-OPUEHTUPOBAHHOIO XApAaKTepa: BBIABIATH I[PUYUHHO--CIEJCTBEHHBIEC CBS3H,
CTpPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpPOil Ha 2—3 M3y4YeHHBIX CBOMCTBA
(bu3nUecKux sBICHUH, GPU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemate pacyéTHbE 3a7aud (ONMUparoIIvecs Ha CUCTeMY M3 2—3 ypaBHEHMIi), HCIONb3Ys
3aKOHBI U (POPMYJIBI, CBSI3bIBaONINE (PU3MUYECKHE BEIWYMHBI: Ha OCHOBE aHaN3a YCIIOBHS
3aJjauM 3alUChIBATh KPATKOE YCIOBHUE, BBISABIATH HEIOCTAIONINE WM M30BITOUHBIE TaHHBIE,
BBIOMpPATh 3aKOHBI M (OPMYJbI, HEOOXOAWMBIE JUIS PEIICHUs, MPOBOJUTH pPacyE€Thl U
OLICHUBATh PEAIMCTUYHOCTH MOTYYEHHOIO 3HaYCHUS] PU3NYECKON BEITMUHHBI,

pacrio3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh NPU MOMOILIM (U3NUYECKUX METOOB,
WCIIOJIb3YSl OIIMCAHUE HCCIIENOBAHMs, BBIACIATH IPOBEPAEMOE MPEAIIONIOKECHHUE, OLICHUBATh
[IPaBUJIILHOCTb IOPsAJKA IIPOBEICHUs MCCIECIOBAaHUA, [elaTb BBIBOJAbI, UHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHUHN U ONBITOB;

IPOBOJIUTH OMBITHI 1O HAOIIOACHHUIO (PU3MUYECKUX SBICHUN MM (PU3MYECKHX CBOWCTB TeI
(u3y4yeHue BTOpOro 3akoHa HbploTOHa, 3aKOHA COXpaHEHUs YHEPIUH, 3aBUCHUMOCTb NEPHOAA
KOJICOAaHUH TMPY)KMHHOTO MasTHUKAa OT MacChl TIpy3a M JKECTKOCTH TPYXUHBI H
HE3aBUCHUMOCTh OT AaMIUIMTYIbl MaJbIX KoOJeOaHUH, MPAMOJMHEHHOE PpacHpOCTpaHEHUE



CBETa, Pa3JIoKEHHE OENIoro cBeTa B CIIEKTP, U3YUYEHHUE CBOWCTB M300paKEHHS B IIOCKOM
3epKajie U CBOMCTB M300pa)KeHUs MpeAMeTa B cOOMparolieil TuH3e, HabM0JeHHE CIUIONIHBIX
U JIMHEHYaThIX CIHEKTPOB M3JIyYEHHs): CaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY W3
u30bITOYHOTO Habopa o0O0OpyHOBaHUS, OMNHCHIBATH XOJ ONbITA W €ro pe3yJbTaThl,
(GbopMyITUPOBATH BBIBOJIBI;

MPOBOAUTH MPU HEOOXOJUMOCTH CEPHUI0 MPSIMBIX U3MEpPEHUN, Onpeessas cpeHee 3HauYCHHe
U3MEepseMOi BeTUYHHBI ((JOKYCHOE pacCcTOsiHUE COOMpPArOIIe TMH3bI), 000CHOBEIBATH BHIOOD
crioco0a u3MepeHus (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH UCCIIEIOBAHNUE 3aBUCUMOCTEH (PU3MUECKUX BETUYMH C MCIIOJIB30BAaHUEM INPSMBIX
U3MEpeHuil (3aBUCHMOCTb MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM JBIKEHUHU 0e3
HAYaIbHOM CKOPOCTH, MEpHojAa KoJeOaHWi MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HHTH,
3aBHCHUMOCTH yrja OTPaX€HHs CBeTa OT YIJla MaJeHUA M yrja MpelioMJICHUs OT Yria
najieHus):  IJIAHUPOBaTh  HMCCJIEOBAaHUWE, CAMOCTOSTEIBHO  COOMpaTh  yCTAaHOBKY,
bukcupoBaTh pe3yabTaThl MOJIYYEHHOHN 3aBUCUMOCTH (DU3HUECKUX BEJIUYUH B BUE TAOJIHUIl U
rpaduKOB, IeNIaTh BHIBOJIBI IO PE3YIbTaTaM HCCIICJOBAHUS;

MPOBOANTH KOCBEHHBIE M3MEpEHUsl (PU3NUECKUX BEIUYHMH (CPEAHSISI CKOPOCTh U YCKOPEHHUE
TeJa TPH PABHOYCKOPEHHOM JIBUKEHHHU, YCKOPEHHE CBOOOJHOTO MaaeHUs, XECTKOCTh
IPYXHUHBI, KOAGOUIIMEHT TPEHUS CKOJIBKEHHS, MeXaHn4yeckasi paboTa ¥ MOIIIHOCTb, YaCcTOTa
U TepHoj KoJeOaHWH MaTeMaTH4YeCKOro M IPY)KHHHOTO MAasSTHHKOB, OINTHYECKas CHJIa
coOuparomieid JHH3bL, pPATUOAKTHUBHBIA (HOH): TMJIAHHUPOBATH HM3MEPEHUs, COOUpaTh
OKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJHATH M3MEPEHHS, CIEaysd TPEATIOKCHHOM
WHCTPYKIMH, BBIYUCIISATH 3HAUCHNE BEJIMYUHBI M aHATM3UPOBATH MMOTYYEHHBIE PE3YNIbTAThI C
Y4E€TOM 3a/IaHHOU MTOTPENTHOCTH U3MEPEHUN;

co0uIr01aTh MpaBuiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTOpPHBIM 000pYI0BaHUEM;

pa3nuyaTth OCHOBHBIC NMPHU3HAKH HM3YYEHHBIX (DU3MYECKHX MOJENei: MaTrephajbHas TOYKa,
a0COMIOTHO TBEPJOE TENO, TOYEUHBIM HCTOYHMK CBETA, JIy4, TOHKAs JIMH3Q, IUIaHETapHas
MOJIENTb aTOMa, HyKJIOHHAsI MOJIeJTb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPHUHIIUIBI ACHCTBHUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOMCTB C
OTIOpO¥ Ha WX ONMUCaHWA (B TOM YHUCIIE: CIHIOMETp, AATYUKH ITOJIOKEHHS, PACCTOSHUS H
YCKOpEHUS, pakeTa, HXOJIOT, OYKH, MEepPUCKON, QoTroammapaT, ONTHYECKHE CBETOBOIBI,
CHIEKTPOCKOTII, J03UMETpP, Kamepa BuibcoHa), HCTONB3ysl 3HAHUS O CBOMCTBAaX (hU3MYECKHUX
SBJICHUN U HEOOXOMMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMBI M CXEMATHYHBIC PUCYHKH HM3yYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENIBHBIX TMPUOOPOB M TEXHOJIOTMYECKUX TPOLIECCOB MpPU pEUIeHUH Yy4eOHO--
NPaKTUYECKHUX 3a/1a4, ONITUYECKHUE CXEMBI ISl TIOCTPOCHUS M300paKEHNUH B TNIOCKOM 3epKajie
U cobuparoleit TuH3e;

MPUBOIUTH TIPUMEPHI (HaXOAUTh HH()OPMAIIHIO O TIPHEMEpaXx ) MPaKTHIECKOTO UCITOJIb30BAHMUS
¢u3nueckux 3HAHUI B TIOBCEAHEBHOM KM3HM s obecrieyeHus: O€30MacHOCTH TpH
oOpamieHnr ¢ TpuOOpaMH W TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHUs 370POBbS U
COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHHUS B OKpY Karollei cpejie;

OCYIIECTBIISITh ~ MOUCK  WHpopMarmu  (U3NYECKOTO  conmepkaHust B MHTepHere,
CaMOCTOSITENIbHO ~ (OPMYIUPYsT TOWCKOBBIA 3allpoc, HAXOAWTh MYTH ONpPEICICHUS
JIOCTOBEPHOCTH  TOJYy4YeHHOW WH(POPMAIMK HA OCHOBE HMEIONIUXCS 3HAHUH W
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIONIb30BaTh TPU BBIMOJHEHWH Y4YeOHBIX 3aJaHUN HAay4YHO--TIONMYJSPHYIO JHUTEpaTypy
(GU3MYECKOTO COJIepKaHus, CIPAaBOYHBIC MaTepHallbl, pecypchl cetn HHTEepHET, BianeTh
npuéMaMyi KOHCIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus MHGOPMAIMU U3 OJHON 3HAKOBOM
CHCTEMBI B IPYT'YIO;

co3/aBaTh COOCTBEHHbIE NMHUCHMEHHbBIE M YCTHbIE COOOIIEHUS HAa OCHOBE HH(pOpMAIUHN U3
HECKOJIbKUX MCTOYHHMKOB (DM3MUECKOTO COACPIKAHHS, MyOIHMYHO MPEICTABISITh PE3yabTaThI
MPOEKTHON MM HCCIEI0BAaTENbCKOW AESTENIbHOCTH, MPU ATOM T'PAaMOTHO HCIIOIb30BaTh



U3YyYCHHBI TIOHATHHMHBIM ammapaT HW3y4yaeMoro pasjena (U3MKH M CONPOBOXKIATH
BBICTYIIJICHHE IIPe3eHTalMel ¢ yu€TOM 0COOEHHOCTEH ayTMTOPUM CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n MPOrpamMmbl Bcero Oﬁﬂ TPOJILHBIC pﬁaRanecmle o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pazgen 1. ®u3uka u €€ poJib B NO3HAHUHU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 PH3HKa - HayKa O NPHPOS 2 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
12 PH3MICCKHE BETHHHEI 2 1 https://m.edso00.ru/7f416194
13 EcTecTBEeHHOHAyUHBIN METO/ 2 1 bu6mmoreka [IOK
' MTO3HAHMS https://m.edso00.ru/7f416194
Hroro no pazneny 6
Pa3nea 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHHH BellleCTBA
2.1 CTpocHue BelecTBa 1 bubmmorexa [TOK
' p B https://m.eds00.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE 2 1 bubmuorexa [JOK
' YaCTHUI] BELIECTBA https://m.edso0.ru/7f416194
2.3 Arperatable COCTOSIHHS BEIleCTBa 2 bubmmorexa [TOK
' P B https://m.eds00.ru/7f416194
Hroro no pazgeny )
Paznen 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl
bu6mmorexa [IOK
31 Mexanueckoe nsuienne 3 https://m.edso00.ru/7f416194
bubmuorexa [JOK
3.2 Mrepuus, Macca, II0THOCTS 4 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.3 Cra. Bust cun 14 1 2 https://m.edso00.ru/7f416194



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

Uroro no pazgeny

21

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

61 rotpann renanm, sosteoct 3 Butimaorera LIOK
' ’ https://m.edsoo.ru/7f416194
razamu

bubmuoreka [JOK

4.2 JlaBIICHHE KHIKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK

4.3 ATmocdeproe fasienne 6 https://m.edsoo0.ru/7f416194

44 JelicTBHE )KUIKOCTH U ra3a Ha 7 3 bubnuorexa [JOK

' HOrpyEHHOE B HUX TEJIO0 https://m.edsoo.ru/7f416194

Hroro no pazgeny 21

Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bu6mmoreka [IOK

51 Paboa u mompocTs 3 . https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

52 Hpoctbie Mexanu3Mb! > . https://m.edsoo.ru/7f416194
bu6nmoreka [JOK

53 Mexanmueckas SHeprus 4 1 https://m.edso00.ru/7f416194

Hroro no pazgeny 12

PezepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOPAMME



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

8 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKTH‘ICCKHe 06PA30BATEILHBIC
padoTsI padoTsI pecypcb
Pa3nen 1. TenioBhIe IBJIEHUA
1.1 CtpoeHue U CBOMCTBA BEIllECTBA 7 Bubmzorexa HOK
' https://m.edsoo.ru/7f4181ce
bubnuoreka IIOK
12 Teruiosbie mporeccy! 21 . > https://m.edscL)E).ru/7f418lce
Utoro no pazneny 28
Pa3zgen 2. diekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 St rem n 7 1 BuGmorera LIOK
' p . T https://m.edsoo.ru/7f4181ce
B3aHMOJICHCTBHE
2.2 [TocTOSIHHBIN TEKTPUUYECKUI TOK 20 1 7 E&g:ﬁ;ﬁ?igﬁﬁﬁ f4181ce
bu6nmorexa LIOK
2.3 Marrurieie AB1eHUS 6 1 15 https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
24 I7IEKTPOMATHHTHES HHIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145

[NTPOT'PAMME



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

9 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKTH‘ICCKHe 06PA30BATEILHBIC
padoTsI padoTsI pecypcb
Pa3nen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe ABIKCHUIE U 10 1 bubnunoreka LIOK
' CIIOCOOBI €r0 OMMCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [{OK
12 Baanmoeiicrene Tex 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
13 3aKOHbI COXpaHCHNA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJe0aHUS U BOJHbBI
bu6nunorexa LIOK
21 Mexammeckie konebarms ! 3 https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 MexaHn4ecKre BOJTHBI. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIe U 5 2 bubmuoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pasznea 4. CBeToBbIe AABJICHUS
but6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 hitps://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI B OITHYECKHE TIPUOOPHI 6 3 bubmorexa HOK

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



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

43 Paznoxxenune Oemoro ceera B 3 2 bu6nuoreka [IOK
' CIIEKTp https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBanToBble iBJIeHUSA
51 Hcnyckanue u morjionieHue cBeTa 4 1 bu6nmoreka [IOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
Bubmunorexa IIOK
5.2 CTpocHIte aTOMHOrO A/1pa 6 1 https://m.edsga.ru/7f41a4a6
bubnuoreka [{OK
5.3 SInepHble peaknun 7 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAI0INIT MOAYJIb
[ToBTOpEeHME M 000OIIEHNE Bubnmorexa [IOK
6.1 coJiepkanus Kypca pusuku 3a 7-9 9 2 https://m.edsoo.ru/7f41a4a6
KJacc E— '
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME



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




INOYPOYHOE IINTAHUPOBAHUE

7 KUIACC
No KonuyecTBo yacoB Jara DJIeKTpoHHbIe U pPOBbIE
H/'n Tema ypoka Beero KouTpoabHubie IIpakTuyeckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
®dusuka — Hayka o
1 npupoje. SBienus 1
MIPUPOJIBI
2 Ou3nyecKue sIBICHUS 1

Ou3nyecKue BeITUnINHbBI
U UX U3MEpEeHue

Ypoxk-uccienopanue "
Omnpenenenue 1eHbI

4 JIeJIeHUS 1 1
HU3MEPUTEIIBHOTO
UIHHIPA

MeToabl HaydHOTO
no3HaHus. Onucanne bu6mmorexa [IOK

(bU3MUECKHX SIBICHUH C https://m.edsoo.ru/ff09f72a
IIOMOIIBIO MOJIEIIEN

Ypoxk-uccienoBanue
"N3mepenue NIuHbI ¢
MTOMOLUIBIO

6 U3MEPUTEIBHOMN 1 1
JIMHEWKH C YYETOM
MOTPEIIHOCTH
U3MEPEHUIN»

CtpoeHue BelecTna.
OnbITHI,
7 JIOKa3bIBAOIIIE 1
JTUCKPETHOE CTPOCHUE
BEIIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

10

JBr>xeHune yacTHil
BELIECTBA
Ypoxk-uccienoBanue
«3mepenue pa3mepoB
MaJIbIX TEJ»
ArperaTHble COCTOSIHUS
BelIeCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

11

OcobenHoct
arperaTHbIX COCTOSTHHUI
Boabl. O000IIIEHNE 110
pazueny
«IlepBoHauaabHBIC
CBEJICHHS O CTPOCHUHU
BEIIECTBAY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

12

13

MexaHu4ecKkoe
JIBIDKCHHE.
PaBHOMepHOE 1
HEPaBHOMEPHOE
JBIDKEHHE

Cxopocts. Enunuiist
CKOpPOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a05c6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a079c

14

15

Pacuer nytu u BpemeHu
JABUMKCHU S

Nuepuusa. Macca —
Me€pa HHEPTHOCTH TEJ

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0ae4
bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0c10

16

17

IInoTHOCTH BellecTna.
Pacuer Maccel 1
o0BeMa Tesa o ero
IUIOTHOCTH

JlabopaTopHas pabota
«Onpenenenue
IUIOTHOCTH TBEPIOTO
Tena»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

18

Pemrenue 3amad mo
Teme "IlmoTHOCTH
BenrecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuna kak
XapaKTePUCTHKA
B3aMMO/ICICTBUS TEIl.
Cuiia ynpyroctu. 3aKoH

I'yka

20

JlaGoparopHnas pabota
«M3yueHue
3aBHUCHUMOCTHU
pacTsKeHUs
(medopmarniun)
MIPYKUHBI OT
MIPHIIOKEHHOM CHITBD)

21

22

[[AIBeHME TATOTEHUS.
Cuna TspKecTu

CBs13bp MEXly CUIION
TSKECTH U Maccou
Teaa. Bec Tena.
Pemenne 3amad mo
TeMe "Cuia Tsoxectn"”

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

23

Cuita TSDKeCTH Ha
JIPYTUX TJIaHETax.
dusznueckue
XapaKTEPUCTUKU
IUIAHET

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al1502

24

25

N3mepenue cui.
Jnnamomertp

Bec tena. HesecomocTh

bubmuorexa [JOK
https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
https://m.edsoo.ru/ff0al778

26

CrnosxeHnue 1ByXx cui,
HaIpPaBJICHHBIX 110

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



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

OJIHOM MPSIMOH.
PaBHOpelicTBYIOIIAs
cHia

27

28

29

Pemrenue 3amad mo
TEME
"PaBHOnEHiCTBYIOIIAS
cur"

Cuna tpeHus u eé
BUJbL. TpeHue B
MIPUPOJIC U TEXHHUKE

Jlaboparopras pabora
«3yuenue
3aBUCHUMOCTH CHJIBI
TPEHUS CKOJIbKEHUS OT
CHWJIbI JIaBJICHUS U
Xapakrepa
COTIPUKACAIOLIUXCS
ITIOBEPXHOCTEWN»

bubmuoreka [JOK
https://m.edsoo.ru/ff0alb9c

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

30

Pemenue 3amau Ha
onpeerIeHne
PaBHOJICHCTBYIOIIEH
CHUTBI

31

Pemenwne 3anaq no
TeMaM: «Bec Tenay,
«['padpuueckoe
M300pakeHUE CHID»,
«Cunbi»,
«PaBHOACHCTBYIOIIAS
CHID»

bubnmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas pabota
110 TEMaM:
«MexaHuueckoe
NIBIOKEHHEY, «Macca,



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

IUIOTHOCTHY, «Bec
tenay, «I'padpuyeckoe
n300pakeHue CH,
«Cuib»

JNasnenue. CriocoObl

33 MeHbIICHHA 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0a20a6

YBEJTUYCHUS JaBICHUS
JlaBiieHue rasa.

34 3aBUCUMOCTE JIABICHUS bu6mmoreka [IOK
rasa oT 00bEMma, https://m.edsoo.ru/ff0a2376
TEeMIIEPATYpPhI
[Tepenava naBneHus

35 TBEPABIMU TEJIAMHU, bu6mmoreka [IOK
JKUIKOCTSIMU U Ta3aMHU. https://m.edsoo.ru/ff0a25b0
3axon [lackans
JlaBiaeHue B )XKUIKOCTH

36 U Ta3e, BBI3BAHHOE bu6nmoreka [JOK
JNENCTBAEM CHIIBI https://m.edsoo.ru/ff0a2718
TSKECTH
Pemenne 3amad mo

37 teMe «/laBneHue B bubmuorexa [JOK
JKUIKOCTH H Ta3se. https://m.edso0.ru/ff0a2826
3akoH ITackamns»

38 CooOmarormuecs bubmuorexa [JOK
COCY/IBI https://m.edsoo.ru/ff0a2970

39 I'mnpaBnuueckuii npecc bubmorexa LHOK

https://m.edsoo.ru/ff0a3136

ManomeTpsl.

40 [TopurneBoii
JKHUIKOCTHBIM HAcOC
Ammocep 2}.36MHH " bu6mmoreka [IOK

41 MIPUYUHBI €€

CYIICCTBOBAHUSA

https://m.edsoo.ru/ff0a2b5a



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

42

Bec Bo3ayxa.
AtMocdepHoe
JaBIIEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a

43

44

N3mepenne
aTMochepHOro
naBieHus. OnpIT
Toppuuennun

3aBUCHUMOCTD
aTMOC(EpPHOTO
JABJICHUS OT BBICOTHI
HaJI ypOBHEM MOPS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2da8

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2fc4

45

46

47

48

Bapometp-anepowu.
ATtmochepHoe
JIaBJICHUE Ha
PAa3JIMYHBIX BBICOTAX

Pemrenue 3anad 1o
Teme " ATmocdepHoe
nasieHue"

JleicTBUE KUAKOCTH U

ra3a Ha HOTpPy>KCHHOC B
HHUX TCJIO. ApXI/IMCI[OBa

cujia

JlaboparopHnast pabota
«Onpenenenne

BBITATKABAIOIIEH CUIIBI,
JIEHCTBYIOLLEH Ha TEIIO,

IIOTPY>KEHHOE B
KUIKOCTbY»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

49

JlaGopatopHnas pabora
o TeEMe
«HccnenoBanue

3aBUCHUMOCTH BE€Ca T€j1a

B BOJIe OT 00BEMA

bubnmnoreka [JOK
https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

50

MOrPY>KEHHOM B
XKHUJKOCTh YacTH TeJla»

IlnaBanue Texn

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

52

53

54

JlabGopaTopHas paboTta
"BrisicHEeHUE yCI0BUM
IJIaBaHMs Teja B
JKUIKOCTH»'

Pemenne 3amaq mo
TeMaM: «IlimaBanne
CY/JIOB.
BosnyxomnaBanuey,
«/laBneHue TBEpAbIX
TeJ, JKUAKOCTEH U
rasoBy
KonTponbnas padbora
mo Teme «JlaBneHue
TBEPJBIX TET,
JKMJIKOCTEH B Ta30B»

Mexanuueckas padota

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

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

55

56

Mormnocts. EquHuist
MOIIIHOCTH

Ypoxk-uccienoBanue
"PacuyéT MOIIHOCTH,
pa3BUBaEMOM IpHU
noabeMe 110 JiecTHUIE"

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

57

[IpocTeie MEXaHU3MBI.
Prruar. PaBsHOBecue cuit
Ha pblyare

58

Pbruaru B TeXHUKe,
OBITY U IPUPO/JIE.
JlaGopatopHnas pabora

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

«Hccnenosanue
YCJIOBU paBHOBECHS
phIdara

59

Pemrenue 3amad mo
TeMe «Y CIIOBUS
paBHOBECHUSI pblUara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

61

62

Koaddurment
MOJIE3HOTO JEHUCTBUS
MEeXaHH3Ma.
Jlaboparopras pabora
«3mepenue KII1/]
HAKJIOHHOM TJIOCKOCTI)

Pemenue 3amad 1mo
teme "PaborTa,
mMotmtHocth, KIT/1"

Mexannueckas
JHEprus.
Kunernueckas n
MOTeHIMaTbHAs
SHEprus

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHEHMS
MEXaHUYECKON IHEPTUU

YPOK-3KCIIEPUMEHT 110
TEME
"DKcneprMeHTalIbHOE
OnpeAcIIcHuE
H3MEHEHUS
KHHETHYECKON 1
MOTEHITNATEHON
SHEPTUHU Mpu
CKaTBIBAaHHH TeJIa IO
HaKJIOHHOH IJIOCKOCTH"

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

65

KonrtponbHas pabora



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

66

o teMe «Pabdora u
MOIIHOCTb. DHEPIUsI»

PesepBHBIii ypOK.
PaboTa ¢ TekcTamu o
TeMe "MexaHn4ecKoe
nBIKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

Pe3epBHbIil ypok.
Pabora ¢ TekcTamu 1o
teme "JlaBneHne
TBEPABIX TEIL,
KUOKOCTEN U ra3oB"

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

68

PesepBHbIii ypok.
Pabora ¢ Tekcramu 1o
teme "Paborta.
MouHocTb. DHeprus"

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

Ne
n/n

Tema ypoka

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
U UX OIBITHBIE
[IO/ITBEPKICHUS

Macca u pazmep
aTOMOB M MOJIEKYJI

KoauuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeCHUS

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a5256

Mopaenu TBEPAOTO,
JKHJIKOTO U
ra3000pa3HoOro
COCTOSIHUM BEIISCTBA

OObBsICHEHUE CBOMCTB
TBEPJIOTO, KUJIKOTO U
ra3zo00pa3Horo
COCTOSIHUH BEIIeCTBA
Ha OCHOBE IOJIOXKCHHI
MOJICKYJISIPHO-
KHUHETHYECKOW TCOPHHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

Kpucrannuueckue n
amop¢HbIe Tena

CwmaunBaHUe U
KanWJUIIPHOCTb.
[ToBepxHOCTHOE
HaTsDKCHUE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a5800

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5530

TemoBoe
pacIIipeHue U CXKaTHE
Temneparypa. CBsi3b
TEeMIIepaTyphl CO

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5a26



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

CKOPOCTBEIO TCIIJIOBOI'O
JABHKCHU S YaCTHUI]

BuyTtpenussa sHeprusi.

9 CnocoObl U3MEHEHHS bubmorexa LIOK
o https://m.edsoo.ru/ff0a5¢c60
BHYTPEHHEH HEpruun
10 Buapl Teronepenaun Enbmmorexa OK
https://m.edsoo.ru/ff0a6412
Ypok-koH(bepeHIus
"[IpakTuueckoe
11 renoss csoficrs Bumiorera LIOK
https://m.edsoo.ru/ff0a65c0
BEIIIECTB U
MaTepHuasoB B IEJISIX
aHeprocoepekeHus "
p | Kommieorso rentors BuGmorexa LOK
https://m.edsoo.ru/ff0a6976
TEIJIOEMKOCTh
YpaBHEHHE TEIOBOTO
13 Oamanca. TermooomeH bubmuorexa [JOK
U TEIJIOBOE https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopatopHnas pabora
"HccnemoBanue
14 SIBJICHUS TEIII000MEHa bu6nmoreka [JOK
MPU CMEIIUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOZAHOU U ropsiyeit
BOJBI"
PacueT xonmuecTBa
TEIUIOTHI,
15 HE00XO0IUMOTO I

HarpeBaHus TCJIa U
BBLICIIAAEMOI'O UM IIPU
OXJIaXACHHUHN



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

JlaGopaTopHas paboTta

"Onpenenenne Bbubmoreka [JOK
16 YACIBHOM 26.10.2023 https://m.edsg).ru/fanbeO
TEIJIOEMKOCTH
BelrecTna"
17 Vncmmaremom bu6morera LIOK
https://m.edsoo.ru/ff0a7b5a
CropaHus
IInaBnenue u
18 zgiiﬁgiiiii;nx TeN bubmorexa [IOK
’ https://m.edsoo.ru/ff0a71d2
VaenpHas TemioTa
IUIaBJICHUS
JlaGoparopHnas pabora
19 "Onpenenenune bubnuorexa [JOK
YICIBHOM TETIOTHI https://m.edsoo.ru/ff0a72fe
IUIaBJICHUSA JIbaa"
20 Knjgggffségialme " bubmuorexa [JOK
: https://m.edsoo.ru/ff0a740c
Hcnapenue
Kunienne. Y nenpHas
TEIJI0Ta
napooOpazoBaHus U
21 KOH/ICHCAITHH. bu6mmoreka [IOK
3aBUCHMOCTh https://m.edso0.ru/ff0a786¢
TEMITEPATyPhl KUTICHUS
OT aTMOC(EepHOTO
JIaBJICHHS
BrnaxnocTs Bo3ayXa.
29 ?(;1161;2;232 111312 padora bubnuoreka [IOK
. https://m.edsoo.ru/ff0a7628
OTHOCHTEIBLHOMN

BJIQXXKHOCTH BO3/yxa"



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

23

Pemrenue 3agaq Ha
onpeJerIeHue
BJIQYKHOCTH BO3/TyXa

24

25

[TpunHIMnIBL paGOTHI
TEIUIOBBIX JIBUTATEINCH.
[TapoBas TypOuHa.
JIBurareib
BHYTPEHHETO
CropaHus

KII/ TermoBoro
nsurarens. TerinoBbie
JIBUTATEJH U 3aIUTa
OKpY>Karolel cpeibl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMS U
IIPEBPALLCHUS YHEPTUU
B TEIUIOBBIX
rporeccax

ITonroroBka K
KOHTPOJILHOM paboTe
o TeMme "TennoBwie
sBiaeHUS. I3MeHeHme
arperaTHbIX
COCTOSIHUM BemecTna"

KonTponbnas padota
o TeMme "TennoBwie
sBiaeHUS. I3MeHeHme
arperaTHbIX
COCTOSIHUH BermiecTna"
DJeKTpu3anus Tell.
JBa pona
AIEKTPUIECKUX
3aps/i0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

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

30

Ypoxk-uccienoBanue



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

"DnexTpuzanus Ten
WHAYKIMEN U IIPU
CONPUKOCHOBEHUH"

31

BsaumogeiictBue
3apsSKEHHBIX TEll.
3akon Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

33

34

DIJIEKTPUYECKOE TOJIE.
HanpsixeHHOCTD

QJICKTPHUUYCCKOI'O IT0JIA.

[TpunIMn
CYNEpIO3ULINH
BJIEKTPUYECKUX MOJIEH
Hocurenn
AJIEKTPUYECKUX
3apsa0B.

DneMeHTapHbIN 3apsi.

Crtpoenue aToma

[IpoBogHMKY 1
JTUAJIEKTPUKU. 3aKOH
COXpaHEHUs
ANEKTPUYECKOTO
3apsna

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

36

37

Pemenue 3aga4d Ha
IIPUMEHEHHE CBOWCTB
AIEKTPUUYECKUX
3apsa0B
DIIEKTPUYECKUH TOK,
YCIIOBHSI €TO
CYIIIECTBOBAHUS.
HctouHuku
AJIEKTPUYECKOTO TOKA

HeicTBus
AIEKTPUYECKOTO TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

bubnmoreka [JOK
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccnenoBanue
"JlelicTBUE
AIIEKTPUICCKOTO TTOJIS
Ha MIPOBOJIHUKYU U
JADTICKTPUKH"

39

DJIEKTPUUYECKUIN TOK B
MeTaJuIax, KUIAKOCTSIX
U razax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

40

41

42

DJIeKTpuyecKas 1enb U
e€ coCTaBHELIE YaCTH

Cuna Toka.
JlaGoparopHnas pabota
"Usmepenue u
PEryJIUpPOBAHUE CUJIIBI
ToKa"

DneKTpruYecKoe
HanpsHKeHHe.
BonbT™meTp.
JlaGopatopHnas pabora
"U3mepenue u
peryinupoBaHue
HanpspkeHus"

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bhd6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHue
MTPOBOTHHKA.

VY nensHOE
COINPOTHBIICHUE
BelleCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopatopHnas pabora
"3aBUCUMOCTh
AJIEKTPHUUECKOTO
COITPOTHBIICHUS
MIPOBOJIHUKA OT €r0
JUTUHBI, TUIOMIA T

bubnmnoreka [JOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

45

MOTIEPEYHOTO CEYCHUS
u MaTtepuana”

3aBUCHUMOCTh CHIIBI
TOKa OT HaIPSHKCHUS.
3axon Oma Jjis
y4acTKa [enu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlabGopaTopHas paboTta
"UccnenoBanue
3aBHUCHUMOCTH CHJIBI
TOKa, UIYIIEro 4epes
pe3ucTop, ot
COIPOTHBIICHUS
pesucropa u
HaNPsDKCHUS Ha
pesucrope"

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa04e

47

48

[TocnenoBarenbHOE U
napajuieIbHOe
COETMHEHUS
IIPOBOAHHUKOB

JlaGopatopHnas pabora
"IIpoBepka mpasuiia
CIIOKECHHUS
HaIpsHKEHUN IPU
IIOCJIE0BATEIBHOM
COEIMHEHUH JIBYX
pe3uctopos”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58

49

50

JlaGopatopHnas pabora
"[IpoBepka nmpasuia
JUISL CUJIBI TOKA MPHU
napajyuieIbHOM
COEIMHEHUU
pe3ucTopoB"

Pemenue 3agaq Ha

bubnmnoreka [JOK
https://m.edsoo.ru/ff0aadle

bu6mmoreka [{JOK



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

51

52

pUMEHEHHE 3aKOHA
Oma 117151 pa3Iu4Horo
COETMHEHUS
IIPOBOJIHUKOB

Pabora u momtHOCTH
ANEKTPUYECKOTO TOKA.
3axoH /xoynsa-JleHua
Jlaboparopuas pabota
"Onpenenenue padboThI
Y MOIITHOCTH
3JIEKTPUYECKOIo ToKa"

https://m.edsoo.ru/ff0aaf8a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab124

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab3e0

53

DneKTpuYecKue 1enu
U IoTpeduTenu
AJIEKTPUYECKON
SHEPrUH B OBITY.
KopoTtkoe 3ambikaHue

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab660

54

55

[Toxroroska k
KOHTpPOJIbHOM paboTe
10 TEME
"DnexTpuieckue
3apsbl. 3apsHKEHHbIE
Tena v ux
B3aWMOJICVCTBUS.
[TocTossHHBIM
AIEKTPUIECKUN TOK"

KonTponbhas padota
10 TEME
"DnexTpuueckue
3apsabl. 3apsKEHHbIE
Tena U ux
B3alMOJECICTBHS.
[TocTosHHBII
NIEKTPUYECKUH TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abd2c

bubnmnoreka [JOK
https://m.edsoo.ru/ffOabea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

56

ITocTosHHEBIE
MAarHuTBL, UX 1
B3alMOJIECICTBUE

57

58

Ypok-uccienoBanue
"N3yuyenue nosei
MMOCTOSTHHBIX
MarHuToB"

MarauTHOE MoJe.
MarsuTHoOe noje
3eMIIi ¥ ero 3HaYCHHUE
JUTS 5KA3HU Ha 3eMiie

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

59

OnbIT Dpcrena.

MarauTHOE moie
3JIEKTPUYECKOI0 TOKa 1
MarauTHOe moie

KaTYLIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?

60

61

IIpumeHeHue

AJIEKTPOMArHUTOB B

TEXHHUKE.

JlaGopatopHnas pabora 1
"N3yuyenue neicTBus
MarHuTHOTO TMOJIS Ha
IIPOBOJHHK C TOKOM"

DNeKTPOABUTATEINb
MOCTOSIHHOT'O TOKa.
Hcnons3oBanue
3JIEKTpOBUraTeNeil B
TEXHUIECKHUX
YCTPOMCTBAX U HA
TpaHCIIOPTE.
JlaGopatopHnas pabora
"KonctpyupoBanue u
u3yueHue paboTbl

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86c¢



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

3JIEKTPOABUTATEIS "

62

OnbiThl Dapajes.
3aKkoH
3JIEKTPOMArHUTHOMN
nHaykuuu. [Ipasuino
Jlenna

63

DJIEKTPOreHePaTop.
CriocoObI mosryyeHust
BIEKTPUYECKONH
SHEPTUH.
DNEeKTPOCTaHIINH Ha
BO300HOBIISIEMBIX
HCTOYHUKAX SHEPTrUuu

64

IloaroroBka k
KOHTPOJILHOHM padoTe
10 TEME
"DyeKTpUUeCcKue U
MarHuTHBIC ABJICHUS"

65

KonTponbnas pabota
10 TEME
"DyeKTpUUeCcKue u
MarHuTHBIC ABJICHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ach14

66

67

PesepBHbIii yPOK.
PaboTa ¢ Texcramu o
TeMe "TernnoBeie
SIBJICHUS"

PesepBHBIil ypoK.
PaGora ¢ TekcTamu mo
teme "[locTostHHBIN
AIEKTPUUYECKUN TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

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

68

PesepBHbIii yPOK.
Pabota ¢ Tekcramu 1o
TeMe "MarauTHbIe



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

‘ SIBIICHUSA"

OBIIEE KOJIMYECTBO

YACOB 1O [IPOTPAMME 68 2 145




9 KJIACC

Ne
n/n

Tema ypoka

Mexanuyeckoe
JBUKCHHUE.
MarepuanbHas TOUKa

Cucrema orcyera.
OTHOCUTENBHOCTH
MEXAHNYECKOTO
JIBYOKEHUS

KoauuyecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYCHUS

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

bubnuoreka [IOK
https://m.edsoo.ru/ff0ad474

PaBHomepHOE
MIPSMOJIMHEMHOE
JIBUYKEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ad19a

HepasHomepnoe
MIPSAMOJIMHEMHOE
newkenue. CpenHsis u
MIHOBEHHAs1 CKOPOCTh

IIpssmMonuneiHoe
PaBHOYCKOPEHHOE
JBUKEHUE. Y CKOpEHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad8d4

CxopocTb
MPSMOJIMHENHOTO
PaBHOYCKOPEHHOI'O
neuxenus. ['padux
CKOPOCTH

JlaGopatopHnas pabora
"Onpenenenue
YCKOPEHUs Tefa MpH
PaBHOYCKOPEHHOM
JBY>KEHUH 110
HAKJIOHHOM TJIOCKOCTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adb18



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

CBoOOIHOE TTafieHNE

8 tei1. OnbiTel [Nanmes
PaBHOMepHOE
JBIKEHUE T10
9 okpyxHoctu. [lepuon u bubmumoreka [IOK
94acToTa 00OpaIleHHUs. https://m.edsoo.ru/ff0ael76
JIuneliHas u yrimosas
CKOPOCTH
10 [leHTpOCTpEMHUTEIIBHOE
YCKOpEHUE
[TepBblii 3aK0H
11 HeroTona. Bextop BH6JI_HOTeKa HOK
UL https://m.edsoo.ru/ff0ae612
Bropoii 3akoH
12 HrroToHa. bubmuorexa [JOK
PaBHozelcTBYyOIIAs https://m.edsoo.ru/ff0ae72a
cuia
13 IEI; e};f:HzaKOH bu6mmoreka [IOK
Cynepnog'mm - https://m.edsoo.ru/ff0ae982
Pemenue 3amau Ha
14 MIPUMEHEHUE 3aKOHOB BH6H_HOTCKa IOK
HetoToma https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3aKoH bubnuoteka [JOK
I'yka https://m.edsoo.ru/ffOaeca2
Pemrenue 3amau no
16 teme «Cuia
YIPYTOCTHY
JlaGopatopHnas pabora
17 «Omnpenenenue BH6H_HOTeKa LOK
JKECTKOCTH TDYKHHBD https://m.edsoo.ru/ff0aee28
18 Cuna TpeHus bubnuorexa [JOK



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

https://m.edsoo.ru/ff0af738

19

20

Pemrenue 3amad mo
teMe «Cuiia TpeHusD

Jlaboparopnas pabota
"Onpenenenue

KO3 pHUIMEeHTa TPEHUS
CKOJIb)KeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afa26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af8be

21

Pemrenue 3amad mo
TeMe "3aKOHEBI
Hrrorona. Cuna
ynpyroctu. Cuia
TpeHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0afb8e

22

23

Cuna TSKeCTH U 3aKOH
BCEMHPHOTO TATOTECHUSI.
YckopeHue cBOOOIHOTO
naIcHUs
VYpoxk-koHpepeHus
"JIBU>KEHUE TEJl BOKPYT
IPaBUTALIMOHHOTO
nentpa (ConHeuHas
cucrema). ['amakTuku"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

24

25

Pemenue 3amad mo
Teme "Cujia TSHKeCTH U
3aKOH BCEMUPHOTO
TATOTEHUS"

[IepBas kocmuueckas
CKOPOCTb.
HesecomocTs u
Meperpy3ku

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af5f8

bubnmoreka [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBeCcue
MaTepHaTbHON TOYKH.
AOcomoTHO TBEpPIOE
teno. PaBHoBecue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

TBEPJIOTO TENA C
3aKpEIUIEHHON OChIO
BpAILICHUS

27

28

29

MowmeHnT cuibl. LlenTp
TSDKECTH

Pemrenue 3agad 1o
TeMe "MOMEHT CHIIEL.
Hentp TsixecTn"

ITonroroBka K
KOHTPOJIBHOW paboTe
110 TeEME
"MexaHHYeCcKOe
JIBIKEHHE.
BsaumogeiictBue Ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0408

30

31

32

33

34

KontponbHas pabora
110 TeEME
"MexaHHYeCcKOe
NBIKEHHE.
BzanmoneiicrBue ten"

Nmnynbc Tena.
Nmmnynse cuiibl. 3akoH
COXpaHEHUs UMIYJIbCA.
Yupyroe u HeEynpyroe
B3aHMOJICHCTBHE
Pemenne 3amad mo
Teme "3aKoH
COXpaHEHUs UMITyJIbca"
Vpok-koHpepeHuus
"PeakTHBHOE IBIDKCHUC
B IIPUPOJIE U TEXHUKE"

Mexanunyeckas paborta
Y MOIITHOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ffOb06ec

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b07fa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b096¢c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0a84

35

PabGora cuibl TsDKECTH,

bu6mmoreka [JOK



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

36

37

CHWJIBI YIIPYTOCTH U
CHUJIBI TPEHUS

Jlaboparopnas pabota
«Ornpenenenue padoTh
CWJIBI TPEHUS TIPU
paBHOMEpPHOM
JBUKCHHUH TEJIA 0
FOPU30HTAIILHOU
MTOBEPXHOCTH

CBs13b DHEpPIUM U
paboTHI.
[TorennmanbHas
SHEprus

https://m.edsoo.ru/ff0b0db8

38

Kunetnueckas
sHeprus. Teopema o
KUHETHYECKON SHEPT U

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0c32

39

40

3aKOH COXpaHEHUS
SHEPIUU B MEXaHHKE

JlaGopatopHas pabora
«M3yueHune 3akoHa
COXpaHEHMs SHEPTUN»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb12fe

41

KoneobarensHoe
JIIBUKEHUE U €r0
XapaKTePUCTHKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

43

3aryxaromue
KoJe0aHusl.
BeiHyX/1€HHBIE
KoseOanus. Pezonanc

MaremMaTnyeckuii u
MPYXKUHHBIA MasTHUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b20f0

44

Ypoxk-uccienoBanue
«3aBHCUMOCTh MEpUoa
KoJe0anuii or

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

45

46

KECTKOCTH IIPY>KUHBI U
Macchl Ipy3a»

[IpeBpamienue 3eprun
IIPU MEXaHUYECKUX
KoJ1e0aHusX

Jlaboparopnas pabota
«Omnpenenenue
YacTOTHI U TIEPUOJIA
KonebaHnui
MPYKAUHHOTO
MasITHUKA

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

47

48

JlaGoparopHnas pabota
«IIpoBepka
HE3aBUCHUMOCTH
nepuoja Kojaedanui
rpy3a, HOJBEIICHHOTO K
HUTH, OT MacChl Tpy3a»

MexaHNYeCcKHe BOJIHEL.
CBoiicTBa
MEXaHUYECKUX BOJIH.
[IpononbHBIE N
MONIEPEYHbIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

50

51

VYpoxk-koHpepeHus
"MexaHn4eCKHe BOIHEI
B TBEPIOM TEIIE.
CelicMuuecKkue BOITHBI"
3BYK.
Pacmipoctpanenue u
OTpa)K€HUE 3BYyKa

Ypoxk-uccienoBanue
"Habmonenue
3aBUCHMOCTH BBICOTHI
3ByKa OT YacTOThI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

52

53

I'pomkocTh 3ByKa U
BBICOTA TOHA.
AKyCTHYECKHUI
pe30HaHC
VYpoxk-koHpepeHuus
"VbTpa3ByK u
uHOPa3BYK B IPUPOIEC
U TeXHUKe"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

55

56

57

58

IloaroroBka k
KOHTPOJILHOHM padoTe
1o TeMe "3aKOHBI
COXpaHEHHUS.
MexaHuueckue
KoJ1e0aHus ¥ BOJHGBI"

KonTponbHas padora
1o TeMme "3aKOHBI
COXpaHEHUS.
MexaHu4decKue
KoJ1e€0aHus ¥ BOJHEBI"

QHGKTpOMaFHHTHOG
II0JIC.
QHGKTpOMaFHI/ITHHe
BOJIHbI

CsoiicTBa
3JE€KTPOMAarHUTHBIX
BOJIH
VYpok-koHpepeHus
"[Ikana
AJIEKTPOMArHUTHBIX
BOJIH. Mcnonbp30oBanue
AJIEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBOM
cBs3u"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2abe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccienoBanue
"N3y4yeHue cBOMCTB
AIIEKTPOMArHUTHBIX
BOJIH C IIOMOILbIO

MOOMIBHOTO TenedoHa"

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2c6¢

60

Pemrenue 3agaq Ha
Onpe/IeJICHUE YaCTOTHI
M JJIHHBI
3JIEKTPOMArHUTHON
BOJIHBI

61

DneKTpoMarHuTHas
MIpUPO/JIa CBETA.
CkopocTs cBeTa.
BostHOBBIE CBOICTBA
cBeTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0b31d0

62

HcTouHuku cBera.
[IpssMmonuHeHOE
pacrpocTpaHeHue
cBeTa. 3aTMEHHUS
Connua u Jlynsl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b3658

63

64

65

3aKOH OTpaKEeHUS
cBeTa. 3epKaia.
Pemenne 3anay Ha
IIPUMEHEHHE 3aKOHa
OTpaKEHHS CBETA

[Ipenomienne cpera.
3aKOH MPEIOMIICHHUS
CBeTa

[TonHoe BHYTpEeHHEE
OTpa)KEHUE CBETA.
Hcnonp3oBanue
MOJIHOTO BHYTPEHHETO
OTpaKEHUs B

bubmuorexa [JOK
https://m.edsoo.ru/ff0b38c4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb3aea

bubnmoreka [JOK
https://m.edsoo.ru/ff0b3c5c



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

66

67

68

OIITUYCCKUX
CBCTOBOAAX

Jlaboparopnas pabota
"UccneqoBanue
3aBUCHMOCTH YTJia
MPETOMIICHUS
CBETOBOTO JIy4a OT yrjia
MaJIeHUs] Ha TPAHUIIC
"Bo3myx-cTexino""
VYpoxk-koHpepeHuus
"Mcnonap30BaHue
MIOJIHOTO BHYTPEHHETO
OTpaXKEHUS:
CBETOBOJIBL,
OIITMKOBOJIOKOHHAS
CBS3B"

JIuusel. Onrnyeckas
CHJIa JIMH3EI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3f2c

69

[Toctpoenue
M300paKeHUI B TMH3AX

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b444a

70

JlaGopatopHas pabora
"Onpenenenune
(hOKYCHOTO pPacCTOSIHHS
Y ONITUYECKOM CHJIIbI
coOuparoren TUH3bI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b4206

71

VYpoxk-koHpepeHuus
"OnTuyeckue
JIMH30BbIe TPUOOpHI"

bubnmoreka [JOK
https://m.edsoo.ru/ffOcOa7e

72

73

I'na3 xak ontuyeckas
cucrema. 3peHue
VYpok-koHpepeHus
"edexTsl 3penus. Kak
COXPaHUTH 3peHue"

bubnmoreka [JOK
https://m.edsoo.ru/ff0b4684



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

74

Pasnoxxenune 6enoro
cBeTa B crieKTp. OnbIThI
Hrrorona. Croxxenne
CHEKTPaJIbHBIX LIBETOB.
Hucnepcus cBera

bubmuoreka [JOK
https://m.edsoo.ru/ff0c0f4c

75

76

77

78

79

JlaGopaTopHas paboTta
"OMEBITHI 110
Pa3IoKEHHUIO OEI0ro
CBETa B CIICKTP U
BOCITPHUSATHIO IIBETA
MIPEIMETOB TIPU UX
HaOII0JICHUHN Yepe3
I[BETOBBIC (PUIBTPHI"
YPOK-IpaKTUKYM
"BoJHOBBIC CBOMCTBA
CBETa: JUCIepCHs,
uHTephepeHIus U
mudpaxus’”

OmnsiTel Pesepdopaa u
TJIaHeTapHasi MOJeIb
aToma

IToctynatsl bopa.
Mogaens aroma bopa

Hcnyckanue n
MIOTJIOIICHHUE CBETA
atoMoM. KBaHTHI.
JInHenyaTele CIIEKTPbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0e2a

bubmuorexa [JOK
https://m.edsoo.ru/ffOc12a8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c144c

80

YPOoK-TIpaKTUKYM
"HabmroneHue
CIIEKTPOB UCITyCKaHUs"

bubnmoreka [JOK
https://m.edso0.ru/ff0c1550

81
82

PangmoakTBHOCTE U €€
BUJIBI

CtpoeHue aTOMHOTO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c1672

bu6mmorexa [{JOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

83

84

85

86

sapa. Hyknonnas
MOJICIIb
PannoakTuBHEIC
MPEBPAILCHHUS.
M3oTtomnsr

Pemenue 3ama4d mo
TeMe: "PaanoakTUBHEIE
npeBpatieHus’"
[Iepnon nonypacnana
VYpoxk-koHpepeHuus
"PannoaKkTUBHBIE
W3JIY4CHHS B TIPUPO/IE,
MEIHIINHE, TEXHUKE"

https://m.edsoo.ru/ffOc18ac

bubmuoreka [JOK
https://m.edsoo.ru/ffOclal4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOclb4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2126

87

S nepHbie peakuum.
3aKOHBI COXPaHEHUsI
3aps0BOTO U
MaccOBOT'O YHCEe

bubmuorexa [JOK
https://m.edsoo.ru/ffOc1c58

88

OHeprus cBA3U
aTOMHBIX sifiep. CBsi3b
Macchl U SHEpIUu

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amay mmo
Teme "SnepHbie
peakuun"

90

91

Peakuuu cunTesa u
JieNieHus saep.
HcTounuku sHEprun
CouHIta 1 38311
VYpok-koHpepeHus
"SI nepHast SHEpreTukKa.
HeicTBus
paavoaKTUBHBIX
W3JIy4YECHHI Ha )KUBbIE
OpraHusmsl"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

92

93

94

95

IToaroroBka x
KOHTPOJILHOM paboTe
o TeMe
"DJIeKTPOMarHuTHOE
ToJe.
DNeKTpOMarHuTHHIC
BoJIHBI. KBaHTOBBIE
sIBJICHUS "

KonTponbHas padota
0 TEME
"DeKTpOMarHuTHOE
oJe.
DNeKTpOMarHuTHHIC
BOJIHBL. KBaHTOBBIC
SIBJICHUS "

IToBTOpEHME,
00o01IeHNE.
JlaGopaTopubie pabOThI
o Kypcy
"B3anmopericTeue Tea"
IToBTOpEHME,
0000menue. Pemenue
pacYeTHBIX U
Ka4eCTBEHHBIX 3a7a4 110
teme "TemnoBkie
npoiiecch”

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpEHME,
0000meHue. Pemenue
pacyYeTHBIX U
KayeCTBCHHBIX 33424 110
teme "KIIJI TenmoBsIx
IBurareien"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpEHME,

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

000011eHne. Pemenune
pacyeTHBIX U
KaueCTBEHHBIX 3aja4 o
teme "KIIJ]
3JIEKTPOYCTaHOBOK"

https://m.edsoo.ru/ff0c2b30

98

[ToBTOpEHUE,
obo0mienue.
JlaGopaTopHbIie pabOThI
1o kypcy "CBeroBble
SIBJICHUS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2c52

99

IToBTOpEHME,
06o06menue. Pabora ¢
TEKCTaMU 0 TeMe
"3aKOHbBI COXpPAHEHUS B
MeXaHHuKe"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2d6a

100

101

102

IToBTOpEHME,
00006meHue. Pabora ¢
TEKCTaMH 110 TeME
"Konebanus 1 BOIHBI"

IToBTOpEHME,
00006meHue. Pabora ¢
TEKCTaMH 110 TEME
"CBeTtoBbI€e siBIeHUA"

IToBTOpEHME,
0000menue. PaboTa ¢
TEKCTAaMM 110 TEME
"KBaHToBas u snepHas
¢buzuka"

OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

27

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
®dusuka: 7-# knacc: 6a30BbIi YpOBEHB: yueOHUK, 7 kiacc/ [lepsimikua A.B., M.:
HApoda
» dusuka: 8-i kiacc: 6a3oBbit ypoBeHb: [lepeimkun A.B., M.: JIpoda
» ®uszuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 9 kiacc/ [leppikunA.B., I'yTHUK

E. M., UBanos A. U., [TerpoBa M. A., M. « [Ipoda»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
®dusuka: 7-# kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [leppimkun A.B., M.:
Apoda
» ®usuka: 8-i kiacc: 6a30Bblii ypoBeHs: [lepbimkun A.B., M.: JIpoda
» ®uszuka: 9-i kinacc: 0a30BbIN ypoBeHb: YUeOHHK, 9 kinacc/ [TeppimkuaA.B., ['yTHIK
E. M., UBanos A. 1., [TerpoBa M. A., M. « [Ipoda»

JuakTH4eckue pa3aTodyHble MaTepraibl, COOPHUKH 3a/1a4, TaOIHIIb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

BuptyanbsHsrii peretutop no ¢pusnke. BUpTyanbHBII TPEHUHT Pa3InIHOTO YPOBHS
CJIO’)KHOCTH TI0 BCEM acHeKTaM U3yueHHs (PU3MKH B CPEeHEN IIKOJIe.
http://vschool.km.ru/repetitor.asp?subj=94

Hayxka u Texnuka: anekrponHas 6noimoreka. [logbopka HaydHO-TTONMYISIPHBIX MyOJIUKAIUH.
http://www.n-t.org/
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