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IHOACHUTEJIBHASA 3AIINCKA

[Tporpamma o ¢u3uKe Ha ypoBHE OCHOBHOT'O O0IIET0 00pa30BaHMs COCTABICHA HA OCHOBE
NOJIOKEHUH © TpeOOBaHMM K pe3yapTaraM OCBOCHUS Ha 0a30BOM YpPOBHE OCHOBHOM
obOpazoBarenbHON TporpaMmsl, ipenctaBieHHbpIXx B DI'OC OO0, a takxke ¢ yuérom denepaabHOi
paboueii mporpaMMbl Bocriutanusi MKoHIenmu npenoaaBanus yaeOHoro npeamera «Dusznkay.

Conmepxanue  mporpaMMbl 1o (U3MKEe  HampaBlieHO  Ha  (OpMHUpOBaHHE
€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH OOYYAIONIMXCS W OPTraHU3alMI0 W3y4yeHHs (QHU3UKU Ha
NeSITEIbHOCTHOW OcHOBe. B mporpamme mo (u3MKe YYHUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanusanuu  TpedoBanuiit PI'OC OOO Kk MmIaHUPYEeMBIM JIMYHOCTHBIM H
METaNpeMETHBIM  pe3yibTaTaM  OOydeHHs, a  TaKkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOI'O O0IEro 0Opa3oBaHuUs.

[IporpamMma no (u3uke ycTaHaBIMBACT paclpelesieHne ydyeOHOro maTepuaia Mo rojam
o0ydeHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh HW3YYEHUSI TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTH IPEIMETHOTO COJICPKAHUS M YUETE BO3PACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

[IporpamMma 1o ¢usuke pazpaboTaHa C IeNIbI0 OKa3aHUs METOINYECKOM MOMOIIU YUUTEIIO
B CO3JIaHUH Pab0oYeil MPOrpaMMBbI IO Y4eOHOMY MPEIMETY.

®dusHKa SBISAETCS CHCTEMOOOPA3yIOLINM Ui €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIKaT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX XUMHUEH,
Ouonorueii, actpoHomuei u (uznueckoiireorpadueif, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTABISET HambOoiee SICHble 00paslbl MPUMEHEHHS HAayYHOTO METO/a
MO3HAHUS, TO €CTh CII0C00a MOTYYEHUS TOCTOBEPHBIX 3HAHUN O MHpE.

Opna U3 TIaBHBIX 337a4d (Qu3ndeckoro oOpa3oBaHUS B CTPYKType OOIIero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH M HMHTEpeca K Hayke Yy
oOydJaronuxcs.

WN3ydyenne ¢usukn Ha 0a30BOM YpOBHE TMpPEANONAracT OBJAJACHHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOEHHOCTH HayYHOT'O HCCIIEI0OBAHMUS;

e MHTEPHPETUPOBATh JAHHBIE M HCIOJb30BaTh Hay4yHbIE J0Ka3aTeNbCTBA JUIS
MOJIYYEHUS BBIBOJIOB.

Ienn wm3yueHust (U3MKKM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsS OIpENeNEeHbl B
Konnenmuu npenogaBanusi yuebHoro npeamera «Du3nka» B 00pa3oBaTeNbHBIX OPraHU3AIUAX
Poccuiickoit ®enepanum, peanu3ylOUIMX OCHOBHbIE 00I1e00pa3oBaTeNbHble MPOTrpaMMbl,
YTBEPKIEHHON PEIICHUEM



Konnernn MunmncrepcerBa npocsenienust Poccutiickoit @eneparuun (mporokon ot 3 aexadps 2019
r. No [1K-4BH).
Henu uzyvyenus puzuku:

npuoOpeTeHue HWHTEpeca U CTPEeMIICHHA OO0y4aloumxcs K HaydHOMY H3YUEHHUIO
MPUPO/IBI, PA3BUTHE UX UHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUH O HAydHOM METOJE TMO3HaHUA © (HOPMUPOBAHHE
HCCJIEIOBATEILCKOTO OTHOILICHUS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa U3y4yeHUs! OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMUpOBaHUE TPEACTABICHUNA O PO (U3HMKHU JUIS PA3BUTHUS IPYTHXECTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTUH;

pa3BUTHE TMIPEJICTaBICHUM O BO3MOXHBIX cdepax Oyaymeid mnpodeccuoHaNbHON
JESTENIbHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JalibHEHIIEMY 00YYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTKeHHe STHX IeNieil mporpamMmbl 1o (U3MKE HAa YpPOBHE OCHOBHOTIO OOIIETO
o0pa3oBaHus 00ecneunBaeTCs PELICHUEM CIIEAYIOIINX 3a1aY:

nproOpeTeHNe 3HAHUN O AUCKPETHOM CTPOSHHUH BEIIECTBA, 0 MEXaHUUECKUX, TETIIOBBIX,
SJICKTPUYCCKUX, MAHUTHBIX 1 KBAHTOBBIX ABJICHHUAX,

NpHOOpETEHNE YMCHHMA OINHCHIBATH W OOBSICHATH (DU3MYECKHE SBJICHHS C
MCIOJIb30BaHUEM TOyYEHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEILIECHUS MPOCTEUIINX PACYETHBIX 3aJady C HCIOIb30BAaHHEM
(du3nyecKux MoJeel, TBOPUECKUX U IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

PasBUTHUC YMCHI/Iﬁ Ha6JIIOIlaTI) MNpUPOAHBIC SABJICHUA W  BBIIIOJHATHL  OIIBITHI,
nabopaTtopHble pabOTHl U HKCIIEPUMEHTAJIbHBIE MCCIEAOBAHUS C HCIOIb30BAHUEM
U3MEPUTENBHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ HHPOpManuen (U3HUUECKOTO COACpP)KAHUS, BKIOYAs
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTMKEHMSIX (U3MKH, aHau3 U KPUTUYECKOE
OIlICHMBaHHE WH(OPMALINH;

3HaKOMCTBO cO c(pepamu nmpodeccuoHaNIbHON NesSTeNbHOCTH, CBI3aHHBIMU ¢ (U3UKOH, U
COBPEMECHHBIMH TEXHOJIOTUAMH, OCHOBAHHBIMHU Ha JOCTUIKCHHAX (1)H3H‘I€CKOI>1 HAyKH.

Ha un3yuenune ¢usuku (6a30BbI ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs

otBoauTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Heelo), B 8 kiacce — 68 yacos (2 gaca
B Hezeno), B 9 kimacce — 102 yaca (3 vaca B Heeno).

[Ipennaraemslii B mporpamme no Gpusmke nepeyeHsb J1adbopaTOPHbIX paboT U ONBITOB HOCUT
PEKOMEH/IaTEeNIbHBINA XapakTep, yUUTENb JeJaeT BEIOOp MPOBEACHUS



71a00paTOPHBIX PabOT W OMBITOB C YYETOM HHIUBHAYATBHBIX OCOOCHHOCTEH OOYyYaromIuXcs,
CIHCKA SKCIIEPUMEHTAIBHBIX 33JJaHHl, TPEJIaracMbIX B paMKax OCHOBHOI'O TOCYIapCTBEHHOTO
9K3aMeHa 1o (pusmke.

COJAEPKAHUE OBYYEHUAT7 KIIACC

Pa3nea 1. ®u3nka u e€ poJib B NO3HAHNHU OKPYKAIOLIEro MUpa.

®usuka — Hayka o npupoze. SBneHus npupozasl. PU3NUYECKUe ABICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, AEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenUUMHBL M3Mepenue ¢usndeckux BenuuuH. Duszmueckue MNPUOOPHI.
[TorpemHocTs n3MepeHuil. MexayHapoaHas cucTeMa eJUHULL.

Kak ¢u3uka u npyrue ecrecTBEHHblE HAyKM W3ydaroT npupoay. EcrecTBeHHO-HAayuHBIN
METOJl IO3HAHWS: HAOJIIOJEHUE, IIOCTAHOBKAa HAY4YHOI'O BOIIPOCA, BBIIBUKEHUE THUIIOTES,
HKCIEPUMEHT [0 TMPOBEPKE THUIOTE3, O0ObACHEHHEe HabmomaeMoro sApieHus. OnucaHue
(bu3nUecKuX SBJICHUNA C TOMOILBIO MOJIENIEH.

Hemoncmpayuu.
1. MexaHu4ecKue, TEIUIOBBIC, 3JIEKTPUYECKHUE, MarHuTHBIE, CBETOBBIC
SIBJICHUS.

2. ®usnueckue NpuOOPH U Mpoleaypa MPSIMBIX U3MEPEHUI aHAIOTOBBIM UIU(GPOBHIM
pUOOpPOM.

Jlabopamopuvie pabomul u onvinol.

1. OrmpeneneHue HEHBI ASNEHUS Kbl U3MEPUTEIBHOTO Mprudopa.

N3mepenne pacCTOSHUM.

N3mepenne 00bEMa )KUJIKOCTH U TBEPAOTO Tea.

Ornpezenienne pa3MepoB MaJIbIX Tell.

e W

N3mepenne temmeparypsl OpH IOMOIIM JKUIKOCTHOTO TEPMOMETpa M JaT4MKa
TEMIIEPaTypBI.
6. IIpoBeneHue wucCCiIeIOBaHHUS IO NPOBEPKE THUIIOTE3Bl: NAJIBHOCTH IOJETA IIAPHUKA,
MYLIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIle, YeM OOJIbIlIe BhICOTA MyCKa.

Paznen 2. [lepBoHayajibHbIE CBEIeHUsI 0 CTPOEHHH BelllecTBA.

CrpoeHue BemiecTBa: aTroMbl M MOJEKYJbl, WX pa3Mepbl. ONBITHI, JOKa3bIBarOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBmkeHne vacTull BemecTBa. CBS3b CKOPOCTH [BHMKEHHMS YAaCTHULl C TEMIIEpPAaTypoi.
bpoyHoBckoe nBmwxenue, auddysus. BzaumoneicTBue uacTHIl BeIIECTBA: MPUTSKEHHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSHMSI BELIECTBA: CTPOCHHME Ta30B, JKUAKOCTEM M TBEPHABIX
(KpucTayuIMyeckux) Tel. B3auMocBA3b MeEXIy CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIpPHBIM cTpoeHneM. OcoOEHHOCTH arperaTHbIX COCTOSIHHM
BOJIBI.

Hemoncmpayuu.

1. HaOnronenue 6poyHOBCKOTO JIBUKEHUSI.



2. HaGmonenue nuddys3un.
3. Habmopnenue SIBJICHUH, 00BACHAIOIIUXCSA MPUTSKEHUEM WIH
OTTAJIKUBAHWEM YaCTHUI] BEIIECTBA.

Jlabopamopuusie padbomot u onvimel.

1. OueHka auamerpa aToMa  METOJIOM psaoB  (C  HCIIOJIb30BAHUEM

¢dororpadumii).

2. OnpIThl IO HAOJIOICHUIO TEIJIOBOTO PACHIUPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACHCTBUSI CUJI MOJIEKYJISIPHOTO IPUTSKEHHUSI.

Pazgen 3. /IBM:KeHHE U B3aMMOJelCTBHE TeJl.

Mexannueckoe aABukeHUE. PaBHOMepHOe M HepaBHOMEpHOe JBHKEeHHE. CKOpOCTb.
Cpenssist CKOpOCTb ITPU HEPAaBHOMEPHOM JBMKEHUU. Pacy€T myTH U BpeMeHU IBUIKEHUSI.

SBnenue wHepuuu. 3aKOH HMHEpUMU. B3aumopeicTBue Ten Kak MPUYMHA H3MEHEHHS
CKOpOCTH JABWXEHHUs Tel. Macca kak mepa uHepTHocTdu Teina. [ImotHocTh BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTRA.

Cuna kak XxapakTepucTuka B3aumojeiicTBus Tten. Cuiia ynpyroctd M 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AUHAMOMETPA. SIBIIeHUE TATOTEHUA U cuja TskecTu. Cuiia TsSHKeCTH
Ha Apyrux miaHertax. Bec tena. HeBecomocts. CroxkeHuecus1, HalpaBJIeHHbIX 10 OJHON IPSIMOIl.
PaBnoneiictByromas cuin. Cuna Tperusi. TpeHne CKOJIbKEeHUsI U TpeHUE TToKosl. TpeHue B pupoie
U TEXHHKE.

Hemoncmpayuu.

Habumronenne MexaHn4eckoro JBUKEHUS Tena.

N3mepenne cCKopoCTH MPSMOIMHENHOTO IBUKEHHUS.
Habunonenue siBieHUs! HHEPLMHU.

HaGnroneHue n3aMeHeHus CKOpOCTH TPU B3aUMOAECHCTBUH TeEJl.
CpaBHeHue Macc 110 B3aMMOJEHCTBHIO TEIL.

CrnosxeHue cuil, HalpaBJICHHbBIX M0 OAHON MPSAMOIL.

o Uk wnN R

Jlabopamopuvie padomol u onvimel.

1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO JIBWKEHMS (IIApUKa B YKUAKOCTH,MOJIEIH
AIEKTPUIYECKOTO aBTOMOOMIIS U TaK Jajee).

2. Omnpenenenne CpeiHEH CKOPOCTH CKOJIBXEHHS OpycKa WM IIapuKa TOHAKIOHHON
IUIOCKOCTH.

3. Omnpenenenune MIOTHOCTH TBEPAOIO TeEIA.

4. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb PacTsKeHUs (IedopMaluu)IpyKUHbI OT
MIPUIIOKEHHOMN CHUIIBL.

5. OmnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIBI TPEHHUS CKOJBXKEHHS OTBEcCa Teja U
XapakTepa COIPUKACAIOIINUXCS TOBEPXHOCTEM.

Pasnen 4. laBiienue TBEPABIX TeJ, :KUAKOCTENH U ra3oB.

JaBnenue. CriocoObl yMEHBIICHUS U yBeTWYeHUs 1aBieHus. [{aBienue raza. 3aBUCMOCTh
JIaBJIEHUs ra3a oT 00bEéMa, Temnepatypsl. [lepenaua naBnenust TBEPABIMU TeIAMHU, )KUIAKOCTIMH U
razamu. 3akoH [lackansa. [IHeBMaTmyeckue MaimMHbL. 3aBUCHUMOCTb JABJICHUS JKUJIKOCTH OT
rnyounbsl.  ['mapocratmyeckuit  mapamgokc. CooOmarommecss cocyapl. [ mapaBiaudeckue
MEXaHU3MBI.

Atmoctepa 3eman u atmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHHUS BO3IYLIHOMN
o6omoukn 3emnu. Omwir Toppuuemnu. M3mepenne armochepHOTO AaBiIEHUSA. 3aBUCUMOCTH
atMoc(epHOro JaBi€HHS OT BBICOTHI Haja YypoBHeM Mops. I[Ipubopbl s u3MepeHus
aTMOC(EpHOTO AaBICHHUS.

JleiicTBrE KUIKOCTH U ra3a Ha MOrpYyXKEHHOE B HUX Teso. BriTankuBaromias (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxormiasanue.



Jemoncmpayuu.

3aBMCHMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya gaBiaeHUs KUAKOCTBIO U Ia30M.

Coobmmaronumecs: cocyabl.

I'mppasinyeckuii pecc.

[TposiBnenue neiictBus aTMOC(HEpHOIo AaBICHHUS.

3aBHCUMOCTD BBITAIKUBAIOLICH CHIIBI OT 00bEMA MOTPYKEHHOW YacTUTENA U
IIJIOTHOCTHU KUIKOCTH.

o Uk wNR

N

PaBeHCTBO BBITATKMBAOIIEH CUJIbI BECY BBITECHEHHOU KUJIKOCTH.
8. VYcioBue IaBaHUs TeN: IUIaBaHWE WM MOTPYKEHUE TeNl B 3aBUCHMOCTHUOT
COOTHOUIEHUS IUIOTHOCTEHN TeJa U KUAKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTU Beca Tejla B BOJAEC OT 00BbEMa MOTPYKEHHON BKHUIAKOCTH
YacTH TeJa.
2. OrmpeneneHue BBITAJIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEM Ha TeJO, MNOTPYXKEHHOE B
KHUJKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIEH CHIIbI, IEHCTBYIOIIEH HA TEJIOB JKUJIKOCTH,
OT Macchl Tena.
4. OnbIThI, I€MOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI, IEUCTBYIOIICH Ha
TEJO B KUJKOCTH, OT 00bEMa TMOTPYXKEHHON B KUIKOCTh YACTH TEJa U OT IJIOTHOCTH
AKUIKOCTH.
5. KoHcTpyupoBaHue apeomeTpa WM KOHCTPYMPOBAHUE JIOJKM M OIpeneseHue eé
Irpy3010AbEMHOCTH.
Pa3jaen 5. PaGora u MOIITHOCTDH. JHEPTHsl.
Mexanunueckas pabota. MOITHOCTb.
[IpocTeie MexaHU3MBI: pbIYar, OJ0K, HaKIIOHHAS TIIOCKOCTh. [IpaBuio paBHOBECHS phIyara.
[IpumeHeHue npaBuiIa paBHOBECHUS phlyara K OJIOKY.

«3onotoe mpaBuwio» mexanuku. KIIJ[ mpocteix mexanuzmoB. IIpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanundeckas sHeprus. Kunetnueckass 1 noreHuuanbHas sueprus.lIpeBpamienue oqHoro
BHJIa MEXaHUYECKOM YHEPTUU B IPYroi. 3aKOH COXpaHEHHUs SHEPTHUHU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenue paOOTbl CHIIBI TPEHUS NMPU PAaBHOMEPHOM JIBHKEHUHU TeEJaIo

TOPU30HTAIILHOW IMOBEPXHOCTH.
2. HccnenoBaHue yClOBHI paBHOBECHS pblUara.

3. Hsmepenue KII/] HakII0HHON MIIOCKOCTH.
4. H3yudeHne 3aKOHA COXPAHEHMS] MEXAHUUYECKOW YHEPTHH.

8 KJIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO--KHHETHYECKOW TEOPHUH CTpOEHUs BemecTBa. Macca
H pasMEpbl aToOMOB W MOJICKYIL. OHLITBI, MOATBCPKAAOIIUEC OCHOBHBIC ITOJIOXKCHUA
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mopenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSHUM BemecTBa. Kpucrammueckue u
amopdusbie Tena. OObsICHEHWE CBOMCTB Ta30B, )XKUAKOCTEH M TBEPBIX TET HA OCHOBE TMOJIOKCHU I
MOJIEKYJISIPHO--KMHETUYECKOM Teopuu. CMauuMBaHUE W KanWUIpHbIE sBIEHUSA. TerioBoe



pacuIpeHne U CKaTHe.

Temneparypa.

CBsi3p TeMmepaTtypbl CO CKOPOCTBIO TEIJIOBOTO JIBXKEHUS YaCTHIL.

Buytpennss saeprus. Crioco0bl U3MEHEHUS] BHYTPEHHEH SHEPTHH: TEIUIONepeiaya i COBEPILICHUE
paboTsl. Bus! Teruionepeaun: TEMIONPOBOJHOCTh, KOHBEKLUS, U3TYyYEHHUE.

KomnyecTBO TEIIIOTHI. yI[eJ'IBHaﬂ TEMIOEMKOCTh BEIIECTBA. TennooOMeH M TEIIOBOE

paBHOBECHUCE. ypaBHeHI/IC temoBoro Oananca. IlnasimeHue u OTBEPACBAHUEC KPUCTAIIIMNYCCKUX

BEILIECTB. YJelbHas TemioTa miasieHus. [lapooOpa3zoBanue u kouaeHcanus. Mcnapenwue.
Kunenne. VYnenbHas Temiora napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATypbl KHUIIEHHS OT
aTMOC(EpPHOTO AABJICHHUS.

BrnaxxnocTh Bo3yxa.

OHeprus TOIIMBA. Y IeNIbHAs TEIUIOTa CrOPaHUsL.

[Tpunnumner pabotel TeruioBbix aurareneid KIIJ[ TemmoBoro auratens.
TenoBbie ABUTATENN U 3aIUTA OKPYKAIOLIEH CPe/Ibl.

3aKOH COXpaHEHUs U MPEBPAIEHUS YHEPTUH B TEIJIOBBIX IPOIIECCAX.

Hemoncmpayuu.

vk wN

Ha6o1eHre OpOyHOBCKOTO IBHIKCHHS.

Ha6monenue nuddysum.

Habumonenue siBineHnii cMauuBaHUsI M KaWJUIPHBIX SIBICHUH.
HaOunroieHne TeIrioBoro pacimpeHus Tedl.

V3meHeHre TaBiaCHUS Ta3a MPU M3MEHCHUU 00bEMA U HArpEBaHWUU WJIH
OXJIXKICHUH.

IIpaBuia u3MepeHus: TEMIEPATYPHI.

Buipl Temionepeaayu.

OxJaxIeHUE TIPU COBEPIICHUN PaOOTHI.

HarpeBaHue mnpu coBepIiieHud pad0oThl BHEITHUMHU CHIIAMH.

. CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

. Habmonenue kunenus.

. Habmonenue noctosiHcTBa TEMIIEpaTyphl IPU IJIABJICHUU.
13.

Moenu TEeIUIOBBIX IBUTATENICH.

Jlabopamopuvie padomol u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITh IO OOHAPYKEHUIO EMUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUSL.

OnbITHI 10 BRIPAIIMBAHUIO KPUCTAJJIOB TIOBAPEHHOM COJIM WIIM caxapa.

OneIThl 1O HAOJIOEHUIO TEIUIOBOTO PACHIMPEHUS Ta3oB, JKUJIKOCTEH HTBEPIBIX
TeNl.

Omnpenenenue AaBlieHUs BO3yxa B OaJIOHE HINpHULIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHMOCTh JaBJICHUS BO3JyXa OT €rooobéMa u
HarpeBaHus WIH OXJIaXJICHUS.

ITpoBepka runoTe3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUIKOCTHB
TEPMOMETPHUUYECKON TPyOKe OT TeMIIepaTyphl.

Habmtonenue U3MEHEHHA  BHYTPEHHEH  DHEPrMM  Tela B pe3yibTare
TEeIuIoNnepeiaun U paboThl BHEITHUX CHJI.

HccnenoBanue siBieHus TeIiooOMeHa MpU CMENIMBAaHUM XOJIOJHON Uropsyei BOJbI.
Onpenenenue KOJMYECTBa TEIUIOTHI, MOJIy4E€HHOTO BOJIOM npu
TEIUI00OMEHE C HarpeThIM METATMYECKUM LIUIHHIPOM.
Omnpenenenue ynenbHON TEIIOEMKOCTH BELIECTBA.
Hccnenosanue mmpouecca UCIapeHust.

OnpeneneHre OTHOCUTEIIBHOM BIQXKHOCTH BO31yXa.
Onpenenenue yaenbHON TEIUIOTHI IJIABICHUS JIbAA.



Pa3nes 7. JnekTpuyeckue H MAarHUTHBIE SIBJICHUS.

OnexTpuszanus Tei. [{Ba poja 3MEeKTPUUECKUX 3aps10B. B3aumoencTBue 3apsyKEHHBIX Tell.
3akoH KynoHa (3aBUCUMOCTH CHJIBI B3aUMOJAEUCTBUSI 3apsyKEHHBIX TEJl OT BEJIMYMHBI 3apsi0B U
paccTOSTHUS MEX]y TEIAMH).

Onexrpuueckoe nose. Hanpsox€HHocTs 2nexkTpudeckoro noss. IIpuHoun cynepnosunyn
IIEKTPUYECKHUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTapHbIN anekrpudeckuil 3apsa. CrpoeHue
aroMa. [IpoBOJTHUKY U TUDJICKTPUKH. 3aKOH COXPAHEHUS dJIEKTPUYECKOTO 3apsiia.

DJIEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUSA DJJICKTPUUYECKOTO ToKa. MCTOYHUKH
MOCTOSIHHOTO TOKa. JIeWCTBUSI AJIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MArHUTHOE).
DJIEKTPUUYECKUHN TOK B )KHIKOCTAX U razax.

OnekTpuyeckas 1enb. Cuna Toka. OJeKTpuyeckoe HampsbkeHue. ConpoTHBIIECHUE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHHWE BemecTBa. 3akoH Owma s y4yacTKa IIeTH.
[TocnenoBarenbHOE U MapalieIbHOE COCIMHEHUE MMPOBOIHUKOB.

PaGota u MoiHOCTD 3MeKTpudeckoro Toka. 3akoH [[xoyns—Jlenna. Dnekrpudyeckue 1nenu
U TIOTPEOUTEIH IJICKTPUICCKOM SHEPTUH B ObITY. KOpOTKOE 3aMBIKaHHE.

IlocTtostHEBIE MarHuTHL. B3auMOASHCTBHE IIOCTOSHHBIX MAarHUTOB. MarsuTHOE IIOJE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Ui )ku3HU Ha 3emiie. OnbIT OpcTena. MarHuTHoe moJjie
3JIEKTPUYECKOr0 ToKa. [IpuMeHeHre 3JeKTpOMarHuToB B TeXHUKE. J[eMCTBUE MarHMTHOIO MOJIs
Ha TMPOBOAHMK C TOKOM. OJEKTPOABUTATENIb IOCTOSHHOTO ToKa. Vcmonp3oBaHue
ANEKTPOJBUIATENIEN B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel  @apaned. SBieHwe  3leKTpOMarHUTHOM  WHAyKuuu. llpaBwiio  JleHua.
OnekrporerHepatop. CrocoObl TOTyYEeHHUS DSIEKTPUUYECKONW OJHEPruH. DJINEKTPOCTAHIMHM Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Jemoncmpayuu.

DneKkTpu3anus Ted.

JIBa poaa 3JIEKTpUYECKUX 3aPsI0B U B3aUMOJICHCTBUE 3apSHKEHHBIX TEIL.
YCTpOKCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTU4YeCcKast MHIYKIUS.

3aK0H COXpaHEHUS DJIEKTPUUECKHUX 3apsJIOB.

[IpoBOIHUKYN ¥ AUDIEKTPUKH.

MoenupoBaHUE CUIIOBBIX JUHUAM 3JIEKTPUUYECKOTO MOJIS.

M CTOYHHKH NOCTOSHHOTO TOKA.

JleficTBHS 2JIEKTPUYECKOTO TOKA.

W oo N R WNRE
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. DIIEKTPUUECKHUI TOK B )KUJIKOCTH.
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. I'a30BBwIi1 pazps.

. I3MepeHnue cuibl TOKa aMIIepMETPOM.

. I3MepeHue 31eKTpUYECKOT0 HANPSHKEHUSI BOJIBTMETPOM.
. PeocraTr 1 MarasuH conpoTUBICHU.
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. BSaHMOHeﬁCTBHe IIOCTOSAHHBIX MAaruHuToOB.
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(e)]

. MO)IeJ'II/IPOBaHI/Ie HCBO3MOXXHOCTH pa3aciICHUSA ITOJIOCOB MarouTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenrpoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MarHUTOB.
OmneIT OpcTena.

MarnuTHOe 1oJje ToKa. DJIeKTPOMarHur.

JlelicTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM MHTYKIIUH.
OmnbiTel Dapajes.

3aBUCHMOCTD HaIpaBJICHUA HHAYKIOUOHHOI'O TOKa oT yCJIOBI/If/'I €ro
BO3HHMKHOBCHHUA.
BneKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OmbITBl 1O  HAOJIOJCHUIO JNEKTPU3ALIH Tel  UHAYKIHEH U IpH
COIIPUKOCHOBEHHH.

2. Hccnenosanue JEUCTBUSL  DIIEKTPUYECKOTO IoJIsI  HAa  HPOBOJHMKHU u
JUDJIEKTPUKU.

3. CoOopxka u mpoBepka paboThI AEKTPUICCKOMN IETTH MTOCTOSHHOTO TOKA.

4. U3mepeHue U peryampoBaHUe CUIIBI TOKA.

5. H3MmepeHue u perylupoBaHue HAIPSDKEHNUS.

6. HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS
pe3uCTOpa U HAIPSLKEHMS HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  DJIEKTPUYECKOTO  CONPOTHUBIICHHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIIAU IIONEPEYHOI0 CEUEHU U MaTepHraa.

8. IIpoBepka npaBuia CI0KEHUS HAIPSDKEHUM IIPU NOCIIEA0BATEIbHOM COEIMHEHUH IBYX
PE3UCTOPOB.

9. IIpoBepka nmpaBuiia sl CUIIBI TOKA IPU NAPAJLIEIBHOM COEIMHEHUH PE3UCTOPOB.

10. Omnpenenenuie paboThl SIEKTPUUIECKOT0 TOKA, IYLIETO YepPe3 pEe3UCTOp.

11. OnpeneneHue MOIITHOCTU JJICKTPUYIECKOTO TOKa, BBIJIETISIEMOM Ha
pe3ucrope.

12. MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4Ye€pe3 JIAMIIOYKY, OT
HaIlpsKEHUS Ha HEl.

13. Omnpenenenue KIIJ[ narpeBatesns.

14. WccrnenoBaHne MarHUTHOTO B3aUMOJIEHCTBHS IIOCTOSIHHBIX MarHUTOB.

15. N3yueHue MarHuTHOTO MOJIsI  TOCTOSTHHBIX MarHuTOB mpu X
00BEIMHEHNH U Pa3/IEIICHUH.

16. HccrnenoBanue qeNCTBUS DJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBHS KAaTyIIKH C TOKOM U
MarHura OT CHJIbI TOKAa U HAIIPABJICHUS TOKA B KATYIIKE.

18. M3ydeHne qeiCTBASI MATHUTHOTO OIS HA POBOJIHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue paboThl 3JIeKTPOABUTATENS.

20. 3zmepenne KIIJ[ aekTpoABUraTeIbHON YCTAHOBKH.

21. OnBITHl [0 WCCIEAOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW WHAYKIMM: HCCIEAO0BAHHUE
W3MEHEHUI 3HAa4YE€HHsI M HAIPABJICHHUS] MHAYKIIMOHHOIO TOKA.

9 KJIACC

Paznen 8. Mexanudeckue siBJICHHSI.

Mexanundeckoe aBukeHue. MarepuanbHasi Touka. Cucrtema otcyéta. OTHOCUTEIBLHOCTD
MEXaHMYECKOr0 JBWKEHUS. PaBHOMEpHOe TpsSIMOJMHEHOEe JBHXKeHHE. HepaBHOMEpHOE
npsMoJIMHEHOE nBKeHHe. CpenHsis U MTHOBEHHAs CKOPOCTh Tella NMPU HEPAaBHOMEPHOM



JBUKECHUH.
Yckopenue. PaBHOyckopeHHOE TpsiMOJIMHEHHOE nBIkeHne. CBoOoaHOE TajeHue. OMbIThI
lanunes.

PaBHOMepHOE nBMXKEHHE O OKpykHOCTH. [lepuon m yacrtota oOpaieHus.
JIunelinas u yriosasi ckopocTu. LleHTpocTpeMuTenbHOE yCKOPEHHE.

[Tepsriii 3akon HetoTona. Bropoii 3akon HeroTona. Tpetuii 3akoH HeroToHa.
[IpuHUMI Cynepro3uIy CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHUsI: CHIIa TPEHUSI CKOJIBXEHUS, CUIaTPEHUS MTOKOSs,
JIpyrue BUJIbI TPEHUS.

Cuna TsHKECTM M 3aKOH BCEMHPHOI'O TATOTEHHs. YCKOpPEHHE CBOOOIHOTO TaJCHHS.
JBuxenne manet BOkpyr CoisHua. IlepBast kocMuueckas ckopocTs. HeBeCOMOCTb U meperpy3Ku.

PaBHoBecue maTepuanbHOi Touku. AOcomoTHO TBEPIOE Teno. PaBHoBecue TBEpAOrO Tea
C 3aKpEIIEHHON OChIO BpauieHus. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynee tena. M3menenue umnynbsca. Mnynbe cuibl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Mexanuueckass pabota U MOIIHOCTb. PaboTta cun TspkecTu, ynpyroctu, TpeHus. CBs3b
sHepruu u pabothl. [loTeHIManpHas SHeprus Teja, MOJHATOrO HaJ IMOBEPXHOCTHIO 3EMIIM.
[ToTeHumanbHas sHEprus cxxaroil npyxuHbl. Kunernueckassneprus. TeopemMa 0 KUHETHYECKOM
SHEpPruu. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUH.

Jemoncmpayuu.

1. HaOmroneHue MEXaHHYECKOTO JBM)KCHUS Tela OTHOCHUTEIFHO Pa3HBIX TEJIOTCUETA.

2. CpaBHEHUE IyTeH U TPAEKTOPHUM JBUKEHMSI OJTHOTO U TOTO K€ TETAOTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSMOJINHEHHOTO ABUKECHUS.

HccenenoBanue NpU3HaKOB PABHOYCKOPEHHOIO JBUKEHUS.

HaGnronenue qBMXeHUs Teaa Mo OKPYKHOCTH.

Habmonenne MmexaHnyeckux SBJIEHUH, IPOUCXOAIINX B CUCTEME OTCUETA

o v kW

«Tenexka» nmpu €€  paBHOMEPHOM U YCKOPEHHOM JBUKEHUN
OTHOCHUTENIbHO KaOuHeTa PU3NKH.
3aBUCUMOCTb YCKOPEHMS Tejla OT MacChl Tejla M JECHCTBYIOIIEH HAa HETOCHIIBI.

8. HaOmroneHue paBeHCTBa CUJI TPU B3aUMOIEUCTBUH TEJl.

9. H3MeHeHue Beca Tenna MpU YCKOPEHHOM JBUKEHHH.

10. Ilepenaya nmmysnbca Ipu B3aMMOIEHCTBUM TEIL.

11. IIpeoOpa3oBaHus SHEPTHH IPU B3aUMOJCHCTBUY TEN.

12. CoxpaHeHUE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJIEHCTBHUH.

13. CoxpaHeHue UMITYJIbca IIPU aOCOTIOTHO YIIPYTroOM B3aUMOJICHCTBUH.

14. HaOxnroieHue peakTUBHOTO JIBMXKEHUSI.

15. CoxpaHeHue MEXaHNYECKOW PHEPTHH MTPU CBOOOTHOM MaJCHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH MPH JBHKEHUU TeJla MO 1eHCTBUEMIIPY>KUHBI.

Jlabopamopmuvie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa JUisi pa3roHa M JajdbHEHMIEro paBHOMEPHOIO JBHKEHUS
LIapUKa WIHN TEIEKKH.

2. OrmpeneneHue cpeAHE CKOPOCTU CKOJIbKEHHs OpycKa WM JBHXKEHUS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmpezneneHue YCKOpPEHHs Tela IPU PaBHOYCKOPEHHOM JIBJKEHUHM [0 HAKJIOHHOW
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOMJIBUXKEHUU 0e3
Ha4aJIbHOW CKOPOCTH.



10.

11.

ITpoBepka runoTessl: €Ciy Npu paBHOYCKOPEHHOM JABMKEHUH 0€3 HadyalbHOH CKOPOCTH
IIyTH OTHOCATCA KaK psAJl HEYETHBIX YHCETI, TO COOTBETCTBYIOLINE IIPOMEKYTKHA BPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CWJIBI TPEHHUS CKOJIBKEHUS OT CUJIbl HOPMAJIbHOI'O
JaBJICHHUS.

Onpenenenue k03 puLneHTa TpeHUs CKOJIbXKEHHUS.

Onpenenenue KECTKOCTU IPYKUHBI.

Onpenenenne pabOThl CWIbl TPEHUS IPU PABHOMEPHOM JIBJKEHUHM Teja II0
TOPU30HTAIILHON IIOBEPXHOCTH.

Ompenenenue pabOTHl CUJIBI YIIPYTOCTH MPU MOABEME TIpy3a C HCIOIb30BAHHEM
HETIOJIBMXKHOTO U TOIBIYKHOTO OJIOKOB.
M3yueHne 3akoHa COXPaHEHUS YHEPTHU.

Paznea 9. Mexaunueckue KoJ1e0aHUS M BOJHBI.
KonebarenpHoe aBmkeHne. OCHOBHBIE XapaKTEPUCTHKUA KOJCOAHH: IMEpUO, YacTOTa,

aMIMTyna. Marematudeckuii M NpPYKUMHHBIM MasTHHKU. [IpeBpaiieHue dSHepruu Ipu
K0JIe0aTEeIbHOM ABHKECHUH.

3aryxaromue konebanus. BeiHyxaeHHble kojebanus. Pezonanc. MexaHndeckue BOJHBI.
CaoiicTBa MexaHnueckux BoJH. [IpoaonapHbIe unonepevyHbie BOIHbL. J[JIMHA BOIHBI U CKOPOCTH €&
pactipoctpanenus. MexaHu4ecKre BOJHBI B TBEPIOM TeJle, CEHCMUYECKHUE BOJIHEI.

3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpaskeHue 3ByKa. THPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOmonenue xosnebaHui Tes Mo ASHCTBUEM CUJIBI TSKECTU U CHUIIBIYIIPYTOCTH.

2. HaOmopaenue koneOaHuii rpy3a Ha HUTH U Ha NIPYXKHUHE.

3. HabmroneHue BoIHYKAECHHBIX KOJIeOaHUI U pe30HaHca.

4. PacrmipocTpaHeHHE TPOIOIBHBIX U MTOTIEPEUHBIX BOJH (Ha MOJIEIIH).

5. HaOmonenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKHI pe30HaHC.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenune 4acTOTBl W Tepuoja  KojieObaHui MaTEeMaTHIECKOTO
MasiTHHUKA.

2. OmnpezneneHne 9acTOTHI ¥ TEPHO/Ia KOJICOAHUH MPYKHHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH MEepHo/ia KOoJeOaHUHM MOABEIIEHHOI0 K HUTUTPY3a OT
JUTMHBI HATH.

4. WccnenoBaHue 3aBUCUMOCTH TEPHOA KOJeOaHUH MPYKHHHOTO MasSTHUKAOT MacChI
rpysa.

5. IIpoBepka HE3aBUCHUMOCTH Mepuojia KojeOaHUH Ipysa, MOJBEIMIEHHOIO KHUTH, OT
Macchl Ipys3a.

6. OMNBITHI, JIEMOHCTPHPYIOIITHE 3aBHCUMOCTh nepuoa KoJe0aHui
NPY>KHHHOTO MasiTHUKA OT Macchl rpy3a 1 ®KECTKOCTU MPY>KUHBI.

7. W3mepenwne yckopeHUs CBOOOIHOTO MaICHUSI.

Paznen 10. DjekTpoMarHuTHOE 10JI€ M JIEKTPOMATHUTHBIE BOJTHBI.
ONEeKTPOMarHuTHOE IO0JIe. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BoJIH. [IIkana 31eKTpOMarHuTHBIX BOJH. Vcnonbs30BaHUE 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM

CBsI3H.



DJieKTpoMarHuTHas npupoga cBera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBacBeTa.
Hemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOCTBA CBETA.
Jlabopamopuusie padbomot u onvimel.
1. I3yueHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0O MOOUIIEHOTO TenedoHa.
Paznen 11. CBeToBble siBJIEHUS.
JlyueBas monenb cBera. Mcrounuku cBeta. [IpsAMosiMHENHOE paclpOCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomiienue cBeta. 3aKoH mnpesnomiieHus cBerta. [lonHoe BHYTpeHHEe OTpa)KeHHE CBETa.
Hcnonp30BaHre MOJHOTO BHYTPEHHETO OTPaXKEHUS BONTUYECKUX CBETOBO/IAX.
JIunza. Xox mydedr B nmH3e. OnTHyeckas cuctema QoToamnmnapara, MHUKPOCKONA |
Teneckona. [’ a3 kak onTudeckasi cucreMa. bian3opykocTs U JallbHO30PKOCTb.
Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. ClioKeHHEe CIIeKTPaIbHBIX 1[BETOB.
Hucnepcus ceTta.
Jemoncmpayuu.
[TpstmonMHEHOE pacpoOCTpaHEeHUE CBETA.
OTtpakeHue cBera.
[TosryueHnue n300pakxeHUil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
OnTu4eckuii CBEeTOBO/I.
Xox nydeil B cobuparorieil muH3e.
Xox JIydell B pacCenBaroLeH JIMH3E.
[Tonryuenue n3o00pakeHUH C MOMOIIBIO JIMH3.

©ENOU e W e

. Ipunuun neicrBus poToamnmnapara, MUKPOCKOIa U TEJIECKOIA.

10. Mogens riaza.

11. Pa3noxeHue 0enoro ceera B CHEKTP.

12. Tlomydenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuvie padomol u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPA)XEHUs CBETOBOTO JIyda OT YIJlanaJcHMUs.
2. M3yueHue xapakTepUCTHK U300pakeHUs NMpeIMeTa B INIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCHMOCTH yIiia MPEJIOMIICHHsI CBETOBOIO Jyda OT yrjlalaJeHus Ha
IrPaHULIE «BO3IYX—CTEKIION.

[Tony4yenne n3o06paxeHnit ¢ HOMOIIBIO COOMpArOIEH JTMH3BI.
Onpenenenre GOKYCHOrO PacCTOSTHUS M ONTHYECKON CHIIBI COOMPArOIIEHINH3bI.
OMnBITHI 110 Pa3JI0KEHUIO OEJIOTO CBETA B CHEKTP.
OnbITHl 10 BOCTPHUATHIO IBETA MPEIMETOB NPHU HUX HAOIIOJEHUHM Yepe3IBETOBBIC
(GUIBTPHIL.

Pasznen 12. KBanroBrle siBjIeHHS.

Oneitel Pesepdopna u mimanerapHas mojens aroma. Mognens atoma bopa.
Hcnyckanue n norsouieHne ceeta atroMoM. KBaHThI. JIMHeNYaTbIe CIEKTPHI.

No uk

PamnoaktuBHOCTh. Anbda-, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO Spa.
Hyknonnas Mopzens aromHoro sigpa. M3otomsl. PagmoaktuBHBIE mpeBpamenus. [lepuon
MoJTypactaaa aTOMHBIX sIIEp.

SnepHble peakuu. 3aKOHBI COXpaHEHUs 3apsAJ0BOTO U MacCOBOIO YHMCEN. DHEPIUsl CBSA3U
aTOMHBIX snep. CBsi3b Macchl U SHepruu. Peakunu cunTe3a uaeneHus saep. MIcTouHuku 3Hepruu
CouHiia ¥ 3BE3]1.

Snepnas sHepreruka. JlelicTBUS paJuOaKTUBHBIX W3TyYEHHN HA dKUBBIE OPraHU3MBI.



Jemoncmpayuu.

CHexTpsl U3JIy4eHHS U TOTJIOLIEHHUS.

CrieKTphl pa3yuHbIX Ta30B.

CnexTp Bopopo/a.

Hab6nronenue TpekoB B kamepe Buibcona.

Pabora cuérurika HOHU3UPYIOMUX U3ITYUESHUN.

Perucrpanus uznydenus npupoIHBIX MUHEPAJIOB U MTPOIYKTOB.

o vk wnN R

Jlabopamopuusie padbomot u onvimel.

1. HabmroneHue CIIONIHBIX U IMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

2. HccnenoBanue TPeKOB: U3MEPEHUE YHEPTHH YACTHUIIHI TIO TOPMO3HOMYITYTH (I10

¢dororpadusam).

3. H3mepenue paguoakTUBHOTO (hoHa.

IHoBTOpHTE/IBLHO-000011IAKOIINI MOYJIb.

[ToBTOpUTENBEHO--00001AOIINI MOTYIIb TPEAHA3HAYEH VISl CUCTEMATHU3allMUH 0000IEHHUS
MIPEIMETHOTO COJICPIKAHUS U OIBITA ACSITEILHOCTH, TPUOOPETEHHOTO MPU H3yYEHUH BCETO Kypca
(GU3KKY, a TakKe I MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMEHY M0 (U3HKE IS
00y4aromuxcsi, BHIOPaBIIUX 3TOT yUeOHBIN MPEIMET.

[Ipy n3ydeHnu JAaHHOTO MOZYJIS PEATU3YIOTCA U CUCTEMaTU3UPYIOTCA BUABI ACSITENEHOCTH,
HA OCHOBE KOTOPBIX oOOecneuYmBacTCs JOCTIDKEHHE TIPEIAMETHBIX M METApeIMETHBIX
IUTAHUPYEMBIX PE3yJIbTaTOB OOydeHUs, (GOpMHUpPYETCs EeCTESCTBEHHOHAydYHAas TIPAaMOTHOCTD:
OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBaHUS

SIBJICHUH IPUPOJIbI U TEXHUKH, OBJIaJICHHUE YMEHUSIMU OOBACHATH GU3NUECKUE SIBICHUS, TPUMEHSS
IMMOJIYYCHHBIC 3HAHUSA, pCIIATh 3ala4i, B TOM YHUCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJILHLBIC.
[IpyHIMIIANBEHO NEATEIbHOCTHBIA XapaKTeP JAHHOIO PA3ZeNia pean3yercs 3a CYET TOro,
4TO 00ydarolLrecs BhIMOIHAIOT 33JjaHus1, B KOTOPBIX UM IPeJJIaraercs:
Ha OCHOBE IOJYYEHHbIX 3HaHUU pPaclio3HaBaTh U HAYYHO OOBACHATH PU3NYECKUE SBICHUS
B OKPY’KAaIOIIEH NIPUPOJIE U TTOBCEAHEBHOMN )KU3HU;
UCIOJIb30BaTh HAYYHBIE METO/ABI HUCCIEN0BaHMs (U3UUYECKUX SIBICHUH, B TOM 4YHUCIE IS
MMPOBEPKHU I'MIIOTE3 U MOJYYCHHA TCOPETUICCKUX BBEIBOIOB,
OOBICHSTH HAay4YHBIC OCHOBBI HanboJiee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPEMECHHBIX TGXHOHOFHﬁ,
HaIpuMep, IPAKTUYECKOTO UCIIOIb30BAHNS PA3INYHBIX UCTOYHUKOBIHEPIUHU HAa OCHOBE 3aKOHA
IIPEBPALLICHNS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPIUU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUAA IHPOI'PAMMBI o
®U3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

W3ydyenne ¢u3nku Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsI HaMpaBiIeHO Ha
JOCTHIKCHUEC IMYHOCTHBIX, MCTAITPECAMETHBIX U TPECAMETHBIX O6pa3OBaTeHBHBIXp63y.HBTaTOB.

B pesynbrate wusyueHuss (U3MKM HAa YpPOBHE OCHOBHOIO oOOIIero oOpa3oBaHUA Y
oOyuarorierocst OynyT c(hopMUpPOBaHbI CIETYIOIINE JTNYHOCTHBIE PE3Y/IbTAThl B YACTH:
e 1) maTpHOTHYECKOTO BOCIIUTAHMUS:

e — MposIBIEHHE UHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOH(pU3NYECKOI
HayKH;
e — I[ICHHOCTHOE OTHOIIEHHE K JTOCTHKEHUAM POCCUHCKUX YUEHBIX--(DU3UKOB,;

e 2) rpakJIaHCKOro H JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e — TOTOBHOCTb K aKTHBHOMY YYaCTHIO B OOCYK/JIECHHH OOIIIECTBEHHO 3HAYHUMBIX U ITHYECKUX
po06JIeM, CBA3AHHBIX C IPAKTUYECKUM IPUMEHEHHEM JTOCTHKECHUN (PU3HKH;

e — OCO3HAHHE BOKXHOCTH MOPAIbHO--3THUYECKHUX MPHHIUIIOB B JEATEILHOCTHYUEHOTO;

e 3)3CTEeTHYECKOr0 BOCIIMTAHMS



e — BOCHPHUATHE ICTETUYECKHX KA4eCTB (PM3MUECKON HAyKH: €€ TrapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUIHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

e — OCO3HAHHUE IICHHOCTH (PU3NYECKOW HAYKHM KaK MOIIHOTO MHCTPYMEHTA TO3HAHHS MHPA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaKHEUIIICH COCTaBIAIOIIEH KYJIbTYPHI;

e — pa3BUTHE HAYYHOM JIFOOO3HATEIILHOCTH, MHTEPECA K UCCIIEI0BATENBCKON JIEATEIbHOCTH;

e 5) opMupoBaHuUsi KyJbTYpPbI 310POBbSI H IMOIHOHAIBLHOTO 0JIATOMOJIYHsI:

e — OCO3HaHME IIEHHOCTHU 0e30IMacHOro 00pa3a >KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUDE,
BOKHOCTH MPaBWJI 0€301aCHOTO MOBEICHUS HATPAHCIIOPTE, HAa JOPOTrax, ¢ AJIECKTPUUECKUM U
TEIUIOBBIM 000pY0BaHUEM B JOMAITHUX YCIIOBHSIX;

e — chOpMHPOBAHHOCTH HABBIKA PeICKCHUHU, TPU3HAHKE CBOETO IIPaBa Ha OIIMOKY U TAKOTO JKe
rpaBa y Ipyroro 4ej0BeKa;

e 6) TPY10BOTO BOCIIMTAHUSI:

e — AaKTHBHOE y4YacCTHE B PEIICHUU MPaKTUYECKHUX 3a/au (B paMKax CeMbH, 00pa3oBaTEIbHOM
OpraHu3alKM, TOpoJa, Kpas) TEXHOJOTHUYECKOU H
COIIMAIbHOW HAINPaBIEHHOCTH, TPEOYIOIINX B TOM YUCJEC U (PU3MUECKUX 3HAHUU;

e — UHTEPEC K MPAKTHYECKOMY U3yUEHHUIO MPOdhecCuid, CBSI3aHHBIX C (DU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCIIUTAHUS:

e — OpHUCHTaNMs Ha TpUMEHEHWEe (U3WYECKUX 3HAHWW JUIsl pelIeHHs 3aaad B o0iacTu
OKpY>KaroIlen cpebl, INITAHUPOBAHMS MOCTYIIKOB U OIICHKU WX BO3MOYKHBIX TIOCIEACTBUN IS
OKpY>Karollen Cpeibl;

e — OCO3HAHME TTI00ATFHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIJIEM U ITyTEH UX PEUICHUS;

e 8) azanTanuu K M3MEHSIIOIUMCS YCJIOBHSIM COIMAILHOI M MPHPOIHOTiCPeabI:

e — TOTPeOHOCTH BO B3AaUMOJICHCTBUU TIPH BBIIOJIHEHUH WCCIECIOBAHUA M TMPOEKTOB
(bU3UYECKOI HANIPABICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM JIPYTHUX;

e — [OBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAaKTUUECKYIO AESITEIbHOCTD;

e — 1OTpeOHOCTh B (HOPMUPOBAHMM HOBBIX 3HAHUW, B TOM uHcie (HOpPMYIHpPOBATH UIEH,
MOHSTHSL, TUIIOTE3bI O (PU3MUECKUX OOBEKTaX U SBICHMSIX;

e — oco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 001acTH (HU3UKY;

e — IUTAHUPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

e — CTpEeMJICHHE aHAIM3UPOBATh U BBISBIISITh B3aUMOCBS3HU MPUPO/IbI, 00I11€CTBA UIKOHOMUKH, B

TOM YHCJIE C UCTOIb30BaHNEM (PU3NYECKUX 3HAHUN;
e — OICHKAa CBOMX JACWCTBUM C YYETOM BIMSHHUS Ha OKPYXKAIOLIYIO CpeAy, BO3MOXKHBIX
r7100abHBIX MOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbraTe oOcBOeHHs mporpaMMmbl IO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBanusi y oOydatomierocs OyayT c(hOpMUpPOBaHBI MeTamnpeIMeTHbIe PpPe3yJbTaThl,
BKJIIOUAIOLIME T[I03HABATEJIbHbIE YHHUBEpPCAIbHbIE Yy4YeOHbIE JIEWCTBHSA, KOMMYHHMKATHBHBIE
YHHUBEpcalbHble yueOHbIE AEHCTBUSI, PETYJIATUBHbIE YHUBEPCAIbHbIE YdeOHbIe NEHCTBUS.

Ilo3HaBaTeIbHBbIEC YHUBEPCAJbHbIEe Y4eOHble nelicTBusibazoBbie

JOrH4YecKue JeiicTBUA:

e BBIABIATH U XapaKTEPHU30BATh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB (SIBICHMUIA);
® YCTaHABIMBATH CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALUU, OCHOBAHHUS IJIsI 000OIICHUS



Y CpaBHCHUS;

BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B PacCMaTpHBAcMbIX (hakTax,TaHHBIX H
HAOIIOICHUSX, OTHOCAIINXCS K (PU3HMUECKUM SBIICHUSIM;

BBISIBJISITh TIPUYMHHO--CIICJCTBCHHBIC CBS3M TPU W3YYCHHH (PU3NYCCKUX SBICHUN W
IPOIIECCOB, JieJaTh BBIBOJBI C HCIOJb30BAHUEM JICAYKTHBHBIX U HWHIYKTHBHBIX
YMO3aKJIFOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (DU3HUYCCKUX BEINYHH,
CaMOCTOSITEIILHO BEIOMPATH CIIOCO0 pelIeHus: y4eOHOM (PU3ndecKoii 3aa9u (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB pEIICHHs, BBHIOOp Hamboyiee TMOAXOMSIIETO C Yy4ETOM
CaMOCTOSITEIILHO BBIZICICHHBIX KPUTCPUEB).

ba3oBble ucciaenoBaTelbcKue AeiicTBHS

HCIIOJIB30BaTh BOMIPOCHI KaK MCCIIEIOBATEIBCKUM HHCTPYMEHT IMO3HAHUS;

MIPOBOJMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IUIAHY OTIBIT, HECJIOKHBIA (PU3NICCKUIA
AKCIIEPUMEHT, HEOOIBIIIOE HCCIeI0BaHNEe (PU3HUUECKOTO SBICHHUS,

OIICHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POpPMAIUIO, TIOTYYECHHYIO B XO€
MCCJIEI0BAHMS WM 3KCIIEPUMEHTA;

CaMOCTOSITENILHO ~ (OPMYTUpPOBaTh O0OOMIEHUS W  BBIBOJABI 110  pE3yJIbTaTaM
MPOBEAEHHOTO HAOIIOICHHUS, OTIBITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATh BO3MOXHOE JalibHElIIee pa3BUTHE (PU3NYECKUX MPOIECCOB, a TAaKKe
BBIIBUTaTh MPEINOI0KEHUS 00 MX Pa3BUTUU B HOBBIXYCJIOBUAX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

IPUMEHSTh Pa3IM4YHbIE METOJbl, HUHCTPYMEHThl M 3aIpOChl NPU IOMCKE U OTOOpE
uMH(pOpMalLlMU WIN JaHHBIX C YUETOM NPEAJIOKEHHON yueOHOH pu3nyecKoil 3a1auu;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALUIO Pa3IUYHBIX
BUJIOB U (hopM IpeicTaBICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAalbHYIO (hopMy NpencTaBieHUs HHGOpPMaLUU M
WUTIOCTPUPOBATh pelIaeMble 3a/adll HECIOXHBIMU CXEMaMH, JuarpaMMami, HHOU
rpaduKoil U X KOMOUHALIUSAMHU.

KoMMyHuKaTHBHBIE YHMBepcalbHble yueOHbIe AeiicTBUS:

B XoJle OOCyXJeHHs y4yeOHOro MaTepuaia, pe3ysbTaToB JIabOpaTOpPHBIX paboT H
MIPOEKTOB 3aJ[aBaTh BOMPOCHI MO CYIIECTBY 00CYK/IaeMON TEMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbIE Ha pelIeHUe 3a/1a41 U MoJIepKaHne0IaroxenaTeaIbHOCTH OOLIeHNUS;



CONOCTABJIATh CBOU CYXKIEHUS C CYXKICHUSAMH JApPYTMX YYacTHHKOB JIMAjora,
0oOHapyKUBaTh pa3IMYMe U CXOJCTBO NO3ULIUH;

BBIPaXKaThb CBOIO TOUKY 3PCHMS B YCTHBIX U IUCbMEHHBIX TEKCTAX;

nyOJIMYHO  TPEACTABIATh  PE3yJAbTAThl  BBIIOJHEHHOTO  (PU3UYECKOTO  OMbITa
(9KCIIepUMEHTa, UCCIelI0BaHUs, IIPOEKTA);

NOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHONW M MHIUBUAYaJIbHON pabOThI IPU
peLIeHNH KOHKPETHOW (PU3NYEeCKOi MPOOIeMBblI;

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHM30BBIBATH JEHCTBUSA IO €€
JOCTIDKEHUIO: PacHpeeNsaTh poiu, 00CYKAaTh MPOLECChl UPE3yJbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIIOACH;

BBINOJIHATh CBOIO 4acTh Pa0OTHI, AOCTHrash KAaueCTBEHHOTO pe3yJibTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAVHUPYS CBOU JAECUCTBUA C IPYTMMHUYICHAMHA KOMaH/IBI;
OLICHMBATh KAYECTBO CBOETO BKJIAJ1a B OOLIUI MPOAYKT 10 KPUTEPUSAM, CAMOCTOSITEIILHO
c(OpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMOAECHUCTBUS.

Pery1siTuBHBIe  YHHBepcaJlbHble  Y4eOHble  JeiicTBUSA

Camoopranu3anus:

BBIABJIATD HpO6JIeMI)I B JXU3HCHHBIX U yT-Ie6HI>IX CUTyalusx, Tpe6onmI/1x

JUTSI perieHust QU3MYECKUX 3HAHWM,

OPUCHTHUPOBATLCA B PA3JIMYHBIX MNOAXOAAX IIPHUHATHUA peHIGHI/Iﬁ (I/IHIII/IBI/IIIyaJII)HOG,
IPUHSTHE PELLICHUS B IPYIIE, IPUHITHE PEILICHUHN TPYIIOi);

CaMOCTOSITEJIbHO COCTaBIIATh QITOPUTM pelleHus (U3MYEeCKOM 3aJaud WM IUIaHa
UCCIICIOBAaHUS C Y4YETOM HMEIOIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOJKHOCTEH,
apryMEHTHUPOBATH MPEJIaracMble BAPUAHTHI PELICHHIA;

Jienath BbIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PELLICHHE.

CﬂMOKOHTpOJIb, IMOLMOHAJIbHbIA HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYalluu U MpeJularath IiaH e€ U3MEHEHUS;

OOBSICHATH MIPUUYMHBI TOCTHKEHUS (HETOCTUKEHHUS) pe3yJIbTaTOBACIATEIbHOCTH, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHUS (PU3NYECKOTO
UCCIICIOBAaHUST WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBLCTB, HW3MEHUBIIUXCS
CUTYallUi, yCTAHOBJIEHHBIX OIIMOOK, BOHUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNbTATA LIEJIN U YCIOBHSM;

CTaBUTbh ceOsd Ha MECTO APYroro 4yejoBeKa B XOJ€ CIOpa MM JUCKYCCUUHA HAYUHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHWH (QHU3UYECKUX 3ajady WM B
YTBEPKACHUIX HAa HAYYHbIE TEMBI M TAKOE JK€ IIPaBo APYToro.

HPEAMETHBIE PE3YJIbTATHBI

K xoHmy oOyueHust B 7 KJjacce NMpeiIMeTHbIC pe3yabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 00 YUAIOIIUXCSl YMEHU:

UCTIONIb30BAaTh MOHATHS: (U3MUECKHMe ¢ XHMHUYECKHE SBIICHUS, HaOIOIEeHuE,
OKCIIEPUMEHT, MOJIeTb, TUIIOTE3a, SAUHUIBI (PU3NYECKUX BEIUYUH, aTOM, MOJEKYIa,
arperatHble COCTOSIHHS BemlecTBa (TBEpAOE, KHUAKOE, ra3000pa3HOE), MEXaHHUECKOE
IBW)KEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  MpPSIMOJMHEHHOE),  TPacKTOPHS,
paBHOACHCTBYOIas cuia, aedopmarus (ympyras, IUlacTHYecKas), HEBECOMOCTb,



COOOIIAIOIIUECS COCY/IBI;

pa3iu4ath sBieHus (Iuddy3us, TeIIoBOe IBMKEHUE YaCTHII BEIIECTBA, PABHOMEPHOE
JBUKCHHUE, HEPABHOMEPHOE JBIKCHUE, WHEPIHS, B3aUMOJICHCTBUE TEJ, paBHOBECHE
TBEPBIX TEJ C 3aKPEIUIEHHON OChIOBpAILCHUs, IIepeiava aBJIeHUs TBEPIBIMH TeJIaMH,
KUJAKOCTIMH W Ta3aMHd, arMochepHOe JaBJICHHWEe, IUTABaHHWE TeJ, IPEBPALICHHUS
MexaHquCKOﬁ 3Hepr1/11/1) I10 OIIMCAHHUIO UX XapaKTCprIX CBOfICTB 1 Ha OCHOBC OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3HUYCCKUX SBJICHUH B OKPY)KAIOIIEM MHpE, B
TOM YHuCiIe (PU3NYECKUE SIBICHHUS B MPUPOJC: MPUMEPHI JBWKCHHS C Pa3IUYHBIMHU
CKOPOCTSIMH B KHMBOW M HEKWUBOH MPUPOJC, JNECHCTBUE CHIIBI TPEHHUS B IMPHUPOAC H
TCXHUKE, BJIMAHUC aTMOC(bepHOI‘O JAaBJICHUS Ha )KHBOﬁ OpFaHI/I?)M, IIJIaBaHHUC pBI6,
pelYard B TeJe YeNIOBEKAa, MPU 3TOM MEPEBOJUTH MPAKTUYCCKYIO 33a7a4y B Y4eOHYIO,
BBIJICJISTH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (DU3UUECKHUX SBJICHHIA,

OIKCHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3UUCCKUE SBJICHUS, UCIIONB3Ys (PU3HUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSS
CKOPOCTB, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CUJIa TPCHHUS, JaBJIeHHue (TBEPIOTO
TeNa, JKUIAKOCTH, ra3a), BBITAJKHUBAIOINAs CHJIA, MEXaHHYeCKas padoTa, MOIIHOCTD,
IJIEY0 CHJIBI, MOMEHT CHJIbI, KO3(QHUIMEHT IO0Je3HOr0 JCHCTBUS MEXaHU3MOB,
KHUHCTHUYCCKAsA WU IIOTCHIIHWAJIbHAA 3H€pFI/I$I), HpI/I OIIMCAaHUH HpaBI/IJ'II)HO TpaKTOBaTI)
q)HSI/ItIeCKI/Iﬁ CMBICJI I/ICHOJ’II)?)YGMI)IX BCJINYHH, UX O603Ha‘-IeHI/I$I 1 CINHUILIBI (1)I/I3I/I‘~I€CKI/IX
BCJIMYMH, HAXOJUTh (OPMYJIBI, CBS3BIBAIONIME JAHHYIO (U3UYECKYIO BEIUYHMHY C
JNPYTUMH BEIUYUHAMH, CTPOUTHh TpadUKH H3YYEHHBIX 3aBUCHMOCTEH (U3NYCCKUX
BECJIMYHH;

XapaKTepru30BaTh CBOWCTBA Tell, ((U3MUECKHUE SABJICHHUS M MTPOIIECCHI, HCIIONB3Ys MTPaBUIa
CJIO’KEHUS ¢yl (BIOJIb OHOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBUJIO paBHOBECHs pbluara (0s0Ka),

«30JI0TO€ MPABUJIO» MEXAHUKH, 3aKOH COXPaHEHMs] MEXaHUUECKON dHEpruu, Mpu 3TOM
JlaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alHUChIBaTh €ro MaTeMaTHYecKoe
BBIPAXCHHUE;

O00BACHATH (PU3NUECKHE SBICHMUSI, IPOLIECCHI U CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyallull  IPaKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:  BBIIBJIATH  IPUYMHHO-
-CJIe/ICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMUECKUX LIaroB ¢ OMopoi Ha 1—
2 W3y4yeHHBIX CBOMCTBa (PU3MYECKUX SBJICHUH, (UINYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3ajauyd B 1-2 feHCTBHs, MCIONB3Ys 3aKOHBI U (HOPMYIIHI,
CBs3bIBaIOIIME (PU3NUECKIE BEIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4M 3alUChIBATh
KpaTKOE YCJIOBME, IMOJACTaBIATh (pU3MUecKue BeIUYMHBI B (OPMYNBl U MPOBOJIUTH
pacy€Tbl, HAXOAWTh CIHPABOYHBIC JaHHbIE, HEOOXOQUMBbIE [UIA pELIeHHs 3ajad,
OLIEHUBATh PEATUCTUYHOCTD MOYYCHHON (PU3NUECKON BETUYMHBI;

pacro3HaBaTh IPoOIEMbl, KOTOPHIE MOKHO PEIIUTh IIPU MOMOLIH (PHU3HUECKHUX METOJIOB,
B ONUCAaHUM UCCIEIOBAHUS BBIICISATH MPOBEPSIEMOE MPENIOoJIoKeHne (TUIoTe3y),
pasnnyaTth U HMHTEPIPETUPOBATH MOJMYUYSHHBIH pe3ynabTaT, HAXOAUTh OLIMOKH B XOJ€
OIbITa, JI€JaTh BBIBOABI I10 €70 PE3yNIbTaTaM;

MPOBOAMTDH OMBITHI O HAOMIOACHUIO (U3NYECKUX SIBJICHUNM WU (U3MUECKUX CBOMICTB
Ten: (QOopMyIMpOBaTH IMpPOBEpsieMble MPEANONOKEHUsI, COOMpaTh YCTAaHOBKY U3
IPEeI0KEHHOT0 000PYA0BaHUS,3aMMChIBATE X0/ ONbITa U (JOPMYJIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMbIE U3MEPEHHUsI PAcCTOSIHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIIbI U
TEMIEPATypbl C UCHOJIH30BAaHMEM aHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, 3aMHCHIBATH
MOKa3aHusl IPUOOPOB C YUETOM 3aJaHHOMN aOCOTIOTHON MOTPENTHOCTH U3MEPECHHIA;



NPOBOJUTH MCCIIECAOBAHHE 3aBUCUMOCTH OJHOW (PM3NYECKOH BEIMUYMHBI OT APYrou C
UCIMOJIb30BAaHUEM HPSAMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JBHXKYILETOCS
TeJa OT BPEMEHU JBHUKCHHUsS TEIJla, CUIIbI TPEHMs CKOJIbKECHHUSA OT Beca Teja, KayecTBa
00pabOTKM TMOBEPXHOCTEH TET M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAIH
COIIPUKOCHOBEHHMSI TeJl, CHJIBI YIPYTOCTH OT YIUIMHEHUS IPYKHHBI, BBITAJIKMBAIOLICH
Clibl 0T 00BbEMa NOrpy)XEHHOW YacTH Tela M OT IUIOTHOCTH JKHJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Te€Jda, OT TJIYOMHBI, HA KOTOPYIO TOTPYXKEHO TEIO,
YCIIOBHI TUIaBaHUS TeJl, YCIOBUN PAaBHOBECHS pbluara W OJIOKOB), y4acTBOBaTh B

IUIAHUPOBAaHUM y4yeOHOro HCCIEN0BaHMs, COOUpaTh YCTAaHOBKY U  BBIIOJHSATH
U3MEpEHUs, clenys MpeIoKEHHOMY IUIaHy, (PMKCHUpPOBATh PE3yibTaThl MOJYYEHHOM
3aBHCUMOCTH (PU3MUYECKUX BEJTMYMH B BUJIE MTPEIOKEHHBIX TaOJHII ¥ TPAapHKOB, 1E1aTh
BBIBO/JIbI 110 PE3YJIbTaTAMUCCIIEI0BAHUS;

OPOBOJIUTh KOCBEHHBIE M3MEpPEHHUs (PU3UUYECKUX BEJIWYMH (IUIOTHOCTb BEILECTBA
KUAKOCTU U TBEPAOro Teja, CUila TPEHUS CKOJBXKEHMs, [aBJICHHE BO3JyXa,
BBITAJIKUBAIOIIAs CWJIA, JACUCTBYIOLIass Ha NOTpYXKEHHOE B JKUAKOCTb TeEIO,
KO3(QULIMEHT MOJE3HOr0 NEHCTBUS MPOCTBIX MEXaHU3MOB), CIEAys MPEAOKECHHON
MHCTPYKLIUU: IIPU BBIIOJIHEHUU U3MEPEHUI cOOMpaTh 3KCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIYHCIISITh 3HAYCHNE HCKOMOW BEITMYHHEI;

coOioaTh TpaBWja TEXHUKH O€30MacHOCTH Tmpu pabore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

yKa3bplBaTh MPUHLMIBI JIEHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOLINECS COCYAbl, 0apOMETp, pblyuar, MOABUKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAs MJIOCKOCTb;

XapakTepu3oBaTh IPUHLUUIBl JACUCTBUS M3YYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpOHl Ha MX ONHCAaHUsA (B TOM YHWCIE: MOALIMITHUKH, YCTPOHUCTBO
BOJIONIPOBO/A, TUAPABIMYECKHIM Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HacocC,
apeoMeTp), UCIHOJb3Ysl 3HAHUS O CBOMCTBaX (U3NYECKUX SBICHUM U HEOOXOIMMBIE
¢du3nyeckre 3aKOHBIM 3aKOHOMEPHOCTH;

OPUBOJIUTH THpUMEPHl (HAXOAWUTh HWHGPOPMALMI0O O TMpPUMEPAx) MPAKTUYECKOTO
UCTOJIb30BaHUS (PU3MYECKUX 3HAHUM B MOBCEAHEBHOM >XU3HM Uil oOOecredeHus
0€30IacCHOCTH MpH OOpalleHud ¢ OpudbopaMH M TEXHUYECKHMMM YCTpPOWCTBaMH,
COXpaHEHMsI 3JI0pOBbS M  COONIIOJIEHHS HOPM DKOJIOTMUYECKOrO TOBEIACHHS B
OKpYKarollei cpee;

OCYILECTBIISATh OTOOP HCTOYHMKOB HHGpopMauuu B VIHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM MTOMCKOBBIM 3aIIPpOCOM, HAa OCHOBE MMEIOLINXCA3HAHUIN U MyTEM CpaBHEHUS
Pa3IMYHbIX HCTOYHUKOB BBIACIATbUH(OPMALINIO, KOTOPAsl SIBISIETCS MPOTHUBOPEUYHUBOM
WJTM MOJKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIOJIHEHUH YYEOHBIX 3a/laHUi Hay4yHO--TIOMYJISIPHYIO JIUTEPATypy
(bu3nUecKoro copepkaHus, CIpaBOUYHbIE MaTepHabl, pecypchl ceTh IHTepHeT, BlajeTh
npuéMaMy KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus HHPOpPMAMM W3 OJIHOM
3HAKOBOU CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPaTKHE MUCbMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(pOpMaUU (PU3NYECKOTO COJIEpKaHHs, B TOM

qyclie MyOJUYHO JIeJIaTh KPaTKHE COOOIEHHUs O pe3ybTaTax IPOEKTOB MM Y4eOHBIX
WCCJIEIOBAHMM, IPU 3TOM IPaMOTHO HCIIOJIb30BATh W3yYEHHBIN NOHATUIHBIN anmapar
Kypca (pU3UKH, COMPOBOXKIATHBBICTYIUICHUE NTPE3CHTALIUCH;

IPY BBINOJIHEHUH Y4E€OHBIX NMPOEKTOB M MCCIEJOBAHUMN pacHpenesaTh 00s3aHHOCTH B
IPYIIIE B COOTBETCTBUM C IIOCTABJICHHBIMHU 3a7a4aMHU, CJICIUTH 3a BBIIIOJHEHUEM ILIaHA
JeCTBUHM, aJeKBAaTHO OICHMBATh COOCTBEHHBIH BKJIAd B JEATEIBHOCTh T'PYIIIHI,



BBICTpanBATb KOMMYHHUKATHUBHOC BBaHMOHeﬁCTBHe, YUYUTBEIBasE MHCHUEC OKPYKArOINX.

K konny oOyuenus B 8 kJacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHHU:

MCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHE aTOMOB U
MOJIEKYJ, arperaTtHble COCTOSIHHUS BEIIECTBa, KpUCTAIIMYECKHEe U aMOp(dHbIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN Map, BIaXKHOCTb BO3/lyXa, TEMIIepaTypa, BHYTPECHHSIS
SHEPrusl, TEIIOBOW JBUTATENb, SJIEMEHTAPHBIN JIEKTPUUYECKUHN 3apsijl, JIEKTPUUYECKOE
oJie, MPOBOJHUKHU U JUIEKTPUKHU, IIOCTOSHHBIHN ANIEKTPUYECKUIN TOK, MATHUTHOE TIOJIE;
pa3iuuaTth SBJICHUS (TEIJIOBOE pacHIMpEeHUE U CKaTue, TeIJIonepeaaya, TerIoBOe
paBHOBecHE, CMauMBaHME, KalNWUIApHbIE SBJICHUS, HWCHApEeHHEe, KOHACHCAHs,
JIaBJICHUE, KpUCTAJTU3ALIMS (oTBepaeBaHue), KMIIEHHEe,  TeIulonepeaaya
(TeTIONpPOBOIHOCTh, KOHBEKIIUS, HM3JIy4€HHUE), DJIEKTpU3aIUsl TeJ, B3aUMOJICUCTBUE
3apsAoB, JCUCTBUSA DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aHMOJICHCTBHE
MarHuToB, ACHCTBHE MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM, JIEKTPOMArHUTHAS
WHIYKIMSA) TI0 OINHMCAHWI0 WX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX TaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBIECHUE W3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYKAIOIIEM MUpE, B
TOM uyucie (u3uveckre sBICHUS B MPHUPOJAE: IOBEPXHOCTHOE HATSDKEHUE U
KaMWUISIPHBIE SIBIIGHUS B TPHUPOJE, KPUCTAUIBI B mpupoxe, uziydeHue ColiHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bI, 0Opa3OoBaHHME POCHI, TyMaHa, WHES, CHETa,
ANEKTPUUYECKUESBICHHUS B aTMOC(epe, AIEKTPUIECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE
nosie 3emid, apeiid MmoIcoB, POiIb MATHUTHOTO TOJIS JJIS )KU3HU Ha3emiie, MOJSIpHOE
CHUSIHME, TPU ITOM IMEPEBOAUTH MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIJIEIATH
CYILIECTBEHHbIE CBOICTBA (IIPU3HAKU) (PU3UUECKUXSIBICHU;

e ONKCHIBaTh U3yUEHHbIE CBOMCTBA TeJ U (PU3NUYECKHE SIBICHUS, HCTIONB3Ys (hU3nuecKue
BEJIMYMHBI (TeMmrepaTypa, BHYTPEHHsSS JHEprus, KOJIMYECTBO TEIUIOTHI, YyJeIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, yJeJlbHas TEIUIOTAIIABICHUS, YAeNbHas TeIuioTa
napooOpa3oBaHMs, yjAedbHas TEMJoTa CrOpaHus TOIIMBA, KO3((UIMEHT Moie3HOro
JEHCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTENIbHAS BJIAXKHOCTb BO31yXa, JJIEKTPUUECKUN
3apsi], CUJIa TOKa, DJIEKTPUUECKOE HAIIPSKEHHE, CONTPOTHUBIIEHUE TPOBOAHMKA, YIEIbHOE
COIPOTHUBIIEHUE BEIIECTBA, pa00Ta U MOIIHOCTb NEKTPUUECKOT0 TOKA), IPU OMHUCAHUU
IPAaBWIBHO TPAKTOBaTb(PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEJTUYMH, 0003HAYEHUS U
eIMHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTh (OPMYIbI, CBA3BIBAIOLIME JIaHHYIO
¢u3nMUecKyl0 BEIUYMHY C JAPYIMMM BEIMYMHAMHU, CTPOUTh Tpa(UKH H3yuyeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3WYECKUE SBJIEHUS U MPOILECCHl, HUCIOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOH TEOpUU CTPOEHUsSl BEIECTBA,
MIPUHIINII CYTIEPIO3UIINH ToJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3aps/ia,
3akoH OMa Ji71s yyacTKa Lenu, 3akoH J[oyns—JIeHia, 3aKkoH coXxpaHeHUs SHEPTUH, TIPH
3TOM JaBaThCIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alUCBHIBATh €r0 MaTeMaTHUECKOe

BBIPAXKCHUC,
00BACHATH CbI/ISI/I"IeCKI/Ie IponecCel " CBOMMCTBaA TCJI, B TOM 4YHUCIC U B KOHTCKCTC
CI/ITyaI_[I/Iﬁ MMPaKTUKO-OPUCHTHPOBAHHOTO XapakTepa: BBISBJIATH

NPUYHHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSACHEHHE M3 1—2 JIOTMYECKHUX IIaroB C
oropoit Ha 1-2 M3ydeHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, PH3MUECKUX 3aKOHOB HITH
3aKOHOMEPHOCTEH;

pematb pacuéTHble 3a7auyd B 2—3 JEHCTBHS, HWCHOJB3Ysd 3aKOHbI U (OPMYIIHI,
CBsI3bIBaOIME (PU3NYECKHE BETUUNHBL: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4M 3aIIUChIBATh
KpaTKoe YCIIOBHE, BBIABIATH HENOCTATOK JAHHBIX I pEIICHUs 3a/ladyd, BbIOMpaTh



3aKOHBI U POPMYJIbI, HEOOXOAUMBIE IS €€ PeleHus, IPOBOJUTH PAcUEThl U CPABHUBATD
MOJIyY€HHOE 3HaUYeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMH JJAHHBIMU;

pacrio3HaBarthb MpoOIEeMbl, KOTOPBIE MOYKHO PEIIUTH ITPU IIOMOIIH (PHU3NUECKUX METOJIOB,
UCIIOJIb3YSl OINMCAHHUE HCCIENOBAaHMs, BBIACIATH IPOBEPSAEMOE IPEANOIOKEHUE,
OLICHUBATh MPABUIBLHOCTh MOPSAKAIIPOBEACHUS UCCIIEIOBAHUS, J1e]aTh BHIBOJIbI;
MIPOBOJMTH OIBITHI [0 HAOTIOJEHUIO (PU3HUECKUX SIBICHUN MIH(PU3NIECKIUX CBOUCTB Tel
(KanwIsipHbIE SIBICHUS, 3aBUCUMOCTD JJaBIIEHUABO3/1yXa OT €ro 00bEMa, TeMIepaTyphl,
CKOPOCTH Ipoliecca OCThIBAHMS U HArpeBaHUs MPU U3TYyYCHHH OT LIBETa M3Tydaroulei
(mornomaroieii) MoBEpXHOCTH, CKOPOCTh UCIIAPEHUSI BOBI OT TEMIEPATyphl KUAKOCTU
U Iioniaad e€ MOBEPXHOCTH, DJIEKTPU3alUs Tel U B3aUMOJECHUCTBUE AJIEKTPUUYECKUX
3aps10B, B3aUMOJIEHICTBUE ITOCTOSHHBIX MarHUTOB,

BU3YaIH3aIisl MATHUTHBIX TIOJIEH MTOCTOSTHHBIX MarHUTOB, JIEHCTBUS MarHUTHOTO TIOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBa JJIEKTPOMArHuTa, CBOMCTBA DJICKTPOIABUTATENS
MOCTOSIHHOTO TOKa): (pOPMYJIMPOBATH MPOBEPSEMbIC MPEANOJIOKEHUSA, COOUpaTh
YCTAaHOBKY U3 IMPEUIOKEHHOIO O00OpYIAOBAaHMS, ONMCHIBATH XOJ OIBbITA U
dbopMynUpOBaTH BHIBOIBI,

BBITMIOJHATH NPSIMbIE U3MEPEHHs TeMIIepaTypbl, OTHOCHUTEIBbHOM BIaKHOCTU BO3IyXa,
CWJIBI TOKA, HANpPsDKEHUS C MCIOJIb30BAaHUEM AaHAJIOTOBBIX NPUOOPOB U JaTUMKOB
bu3NYeCKUX BENUYHMH, CPAaBHUBATH PE3YIbTAaThl H3MEPEHUN C Y4ETOM 3aJaHHOM
a0COTIOTHON MOTPEIIHOCTH;

MPOBOAMTH UCCIEIOBAaHUE 3aBUCHUMOCTH OJHOW (DM3MUYECKON BEIWYHHBI OT JAPYToil C
UCIIOJIb30BAaHUEM TMPSIMBIX W3MEPEHHH (3aBUCUMOCTHCOMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOMIA/IU MOMEPEYHOr0 CEYEHHS U yJEIbHOIO CONMPOTHBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYIIET0 Yepe3 MPOBOJHUK, OT HAIPSXKEHUS HA IPOBOJHHUKE,
UCCJIEIOBAaHHUE TOCJIEI0OBATEIbHOTO W MapajUIeIbHOTO COEIMHEHUN MPOBOJAHHUKOB):
IUTAHUPOBATh HUCCIIEOBaHKUE, COOMpATh YCTAaHOBKY W BBHITIONHSATH W3MEpPEHUSs, CIEIys
MPeJIOKEHHOMY TIaHy, (PUKCHUPOBATh pe3yiabTaThl MOJYYEHHONW 3aBUCHMOCTH B BHUJE
Tabyni U TpaduKoB, AeaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHNUS;

IPOBOANTH KOCBEHHBIE H3MEpeHMs (PU3MUecKUX BeIWYHH (yIenbHas TeIIOEMKOCTb
BEIIIECTBA, CONMPOTHUBIIEHUE MPOBOJHUKA, pab0Ta MMOIIHOCTh 3JEKTPUUYECKOTO TOKA):
IUTAHUPOBATh M3MEpPEHUs, COOMpaTh OSKCIEPUMEHTANBHYIO YCTaHOBKY, CIEAys
MPEUIOKECHHOW WHCTPYKITUH, H BBIYUCIISATH 3HAYCHUE BEJTMYNHEI;

coOnrofaTh TMpaBuja TEXHUKU O€30IacHOCTH Npu padbore ¢ J1abopaTOPHBIM
o0opynoBaHuEM;

XapaKTepU30BaTh MPHUHIIUIBI JCUCTBUS H3YYCHHBIX TMPUOOPOB M TEXHHUYECKHX
YCTPOMCTB € OMOpPOW Ha MX OMHMCAaHUS (B TOM YHCJE: CHCTEMa OTOIUIEHHS JOMOB,
TUTPOMETp, MapoBas TypOWHA, amIepMeTp, BOJBTMETP, CUYETUMK DIEKTPUUYECKON
DHEPTUH, DIIEKTPOOCBETUTENBHBIE MPHUOOPHI, HArPEBATENbHBIE AIEKTPONPUOOPHI
(mpuMepbl), JMEKTPUYECKHE MPEIOXPAHUTENH, JIIEKTPOMATHUT, JJIEKTPOJBHUTATEINb
MOCTOSTHHOTO TOKa), MCIOJIb3ys 3HAHUS O CBOMCTBaX (U3UYECKUX SIBICHUUH U
He0OXoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCTHIE TEXHUUYECKHWE YCTPOMCTBA M W3MEPHUTENbHBIE MPUOOPHI IO
CXeMaM W CXEMAaTHYHBIM PUCYHKaM (JKUIKOCTHBIATEPMOMETp, TEPMOC, MCHXPOMETD,
TUTPOMETp, JBHUraTellb BHYTPEHHETOCTOpaHUs, 3JEKTPOCKON, PEeOocTaT), COCTaBIATh
CXEMBI JJIEKTPHUECKUX



Lernel C IOCIeJOBATENbHBIM M NapajljieIbHbIM COEIMHEHHEM 3JIEMEHTOB, pa3inyas
yCIIOBHbIE 0003HAUEHMSI 3JIEMEHTOB AJIEKTPUUYECKUX LIeTIeH;

IOPUBOAUTH TpPUMEPBl (HAXOAUTh HMHPOPMALMIO O IpUMepax) MPaKTHUYECKOro
UCTIOJIb30BaHUS (PM3UYECKUX 3HAHUI B IOBCETHEBHOM JKM3HU JJIsI OOECTeueHHs
0€30IaCHOCTH TpH OOpaIleHud ¢ [pudopaMH U TEXHHUYECKHUMH YCTPOWCTBaMH,
COXpaHEHMsI 370pOBb M  COOJIOAEHUS HOPM HKOJOTMYECKOTrO IIOBEACHUS B
OKpYKalollleu cpeje;

OCYILECTBIISIT MOUCK HH(POpMAIUU PU3UIECKOT0 coaepxkanus B UHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUNW U MYTEM CpPABHEHUS JONOJHUTENbHBIX HMCTOYHUKOB BBIJIEISTH
UH(POPMaLIMIO, KOTOpPas ABJISETCS POTUBOPEUNBOM UM MOKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh IIPU BBHIIOJIHEHUHU Y4EOHBIX 3aJJaHUH Hay4yHO--IIOMYJISIPHYIO JUTEPATypy
($u3nUecKoro coaepKaHus, CIpaBOYHbIE MaTepHUalbl, PeCypchl ceTH IHTepHeT, BIajeTh
npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUS HHPOPMALUU W3 OJHON
3HAKOBOW CHCTEMBI B JIpYIYIO;

co3/laBaThb COOCTBEHHbIE IMCbMEHHBIE M KpaTKHE YCTHbIE COOOIIeHusi, 0000mas
UHPOPMALIUIO U3 HECKOJIBKUX HMCTOYHHMKOB (DU3MYECKOTO COJIEpKaHWs, B TOM YHCIE
nyOJIMYHO  NPEJICTaBIATh  PE3yJbTaThl  IPOEKTHOM WM  MCCIEA0BaTEIbCKOM
JESTEIbHOCTH, MPU 3TOM I'PaMOTHO HCIOJIb30BAaTh M3YyYEHHBIM MOHATUNHBIN anmapaT
Kypca (pU3UKH, COMPOBOXK/IATh BHICTYIUICHUE ITPE3CHTALIUCH;

OpU BBIIOJHEHUM Y4YEOHBIX IPOEKTOB M HCCIIENOBAHUN (PU3MUECKUX NPOLECCOB
pacnpenenarTb 00s3aHHOCTU B IPYIIE B COOTBETCTBUHM C IOCTABJIEHHBIMU 3aJla4aMH,
CIIEIUTh 3a BBIIOJHEHHEM IIJJaHa JEHCTBUM U KOPPEKTUPOBATh €ro, aJeKBaTHO
OLIEHUBaTb  COOCTBEHHbIM BKJIaJ B  JEATENbHOCTb  TIPYIIBI,  BBICTpaUBaTh
KOMMYHHKaTHUBHOE B3aHMO/IEHCTBHE,TPOSBIISIS TOTOBHOCTh pa3pelaTb KOH(IUKTHL.

K konny oOyueHus B 9 kjacce npeaMeTHble pe3ysbTaThl HA 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHHI:

UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCU€Ta, MaTepuajbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXAHMUECKOTO JIBMXKEHUS, nedopmanus (yrnpyras, IiacTudeckas),
TpEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPEerpy3KH, LEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TEIO, LEHTP TKECTH TBEPAOIrO Teja, PaBHOBECHE,
MEXaHW4YeCKWe KoyiebaHWsi W  BOJIHBI, 3BYK, HWH(QPa3ByK U  YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKala 3JEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh U
JAIIbHO30PKOCTh, CIEKTPhl MCIyCKaHUS U TMOIJIOLIEHUs, anbda-, Oerta- M TraMma-
U3ITy4eHUs], U30TOIBL, SiJepHasi YHEPreTHUKa;

pa3nnyath SBJIEHUS (PaBHOMEPHOE M HEpaBHOMEPHOE MPSIMOJIMHENHHOE JBUKEHHUE,
PABHOYCKOPEHHOE NMPSIMOJIMHENHOE IBUKEHUE, CBOOOJHOE MaIEHUE Tell, PABHOMEPHOE
JIBUKEHHE 110 OKPYKHOCTH, B3aUMOJCICTBHE TeJl, pPEaKTHBHOE JBH)KEHUE,
KosiebaTenbHOe JBIDKEHHE (3aTyXalollMe M BBIHY)KJCHHbIE Koyie0aHUs), PE30HAHC,
BOJIHOBOE JBW)KCHHE, OTPaXXEHUE 3ByKa, NPSIMOJIMHENHOE pacIpoCTpaHEHUE,
OTpaXCHHE U NPEIIOMIIEHHUE CBETA, IIOJJTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0OKEHHE
0enoro cmBeTa B CHEKTP M CIOKEHUE CHEKTPaJbHBIX IIBETOB, IHCIEpPCUsl CBETa,
€CTECTBEHHAsl paJHO0aKTUBHOCTh, BOSHUKHOBEHHE JINHEHYATOTO CIIEKTPAU3ITyYECHHUS) 10
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JAHHOE
¢du3nueckoe sABICHHE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUI B OKpYyKarolem mupe (B
TOM 4Hcie (PU3NYECKUEe SIBICHUS B MPHUPOJAE: MPUIUBBI U OTJIUBBI, JBUKEHHE TJIaHET
CoJlHEe4HOM CUCTEMBI, PEAKTUBHOE IBUKEHHE KHUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMIIETPSICEHME, CEHCMMYECKHE BOJHBI, I[yHAaMH, 3XO0, IBETa Tell,
ONTUYECKUE SBJICHHS B  TpUpOAE, OHMOIOTHYECKOE  JIEHCTBHE  BHIUMOTO,



yIbTPapuOIETOBOIO M PEHTTEHOBCKOTO H3JIyY€HUN, €CTECTBEHHBIM paJuOaKTHUBHBIN
¢boH, KOCMUYECKHUE JTY4H, paJI0aKTUBHOE U3JTy4YE€HUE TPUPOJIHBIX MUHEPAJIOB, I€CTBHE
paZMOaKTUBHBIX M3JIy4YEeHUH Ha OpraHu3M 4ejoBeKa), IpU OITOM IEPEBOJIUTH
NPaKTUYECKYIO 3aady B Y4eOHYIO, BBIICIATH CYIIECTBECHHBIC CBOWCTBA (TPU3HAKM)
bu3NYECKUXIBICHHUIA;

ONKCHIBATh U3yYCHHBIE CBOWCTBA TeN U (PU3UUYECKUE SBIICHUS, UCIIONb3Yd (PU3NUECKHE
BEJIMYUHBI (CPEAHsSs U MTHOBEHHAsi CKOPOCTh TeJjla MPU HEPABHOMEPHOM JBUKEHUH,
YCKOPEHHE, MEPEMEILECHHE, MIyTh, YIIOBas CKOPOCTb, CHJIa TPEHUS, CUJIA YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJHOTrO MajeHHs, BEC Tela, UMIYJILC Tellad, UMITYJIbC
CWJIbI, MEXaHUUYecKas paboTa U MOIIHOCTh, MOTEHIIMATIbHAS SHEPTUsl TeJa,lOIHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IIOTEHIIMAIbHASL SHEPT Ul CXKATON NMPYKUHBI, KUHETUYECKAast
DHEPTUs, MOJIHAST MEXaHHUYECKas SHEPT s, IEPUOJT M YacTOTa KOJIeOAHUH, UTMHA BOJIHBI,
TPOMKOCTH 3BYKa U BBICOTa TOHA, CKOPOCTh CBETa, IMOKa3aTeb MPEJIOMIICHUS CPEIbl),
IPU ONMHUCAHUU TPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICT HCIIOJIb3YyEMbIX BEJIMYUH,
0003HaYCHHSI U SIUHUIIBI (PH3UICCKUX BEIIMYUH, HAXOAUTH (POPMYIIBI, CBS3BIBAIONINC
JTaHHYI0 (U3HUYECKYIO BEIMYMHY C IPYTUMHU BEITMIMHAMH, CTPOUTH TpaUKH N3YIECHHBIX
3aBHCUMOCTEH (PU3NYECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tej, (PU3NUYECKHE SIBICHUS U MPOLIECCHI, UCIIONB3Ys 3aKOH
COXpaHEHHUsI SHEPIuHu, 3aKOH BCEMUPHOI'O TATOTEHUS,

NPUHII CYTIEPIIO3ULINU CHJI, IPUHIIAIT OTHOCHTENbHOCTH [ amuiiesi, 3akonbl HproTOHA,
3aKOH COXpaHEHHsI HMITYJIbCA, 3aKOHBI OTPAXKECHHsS] M TPETOMIICHUS CBETa, 3aKOHBI
COXpaHEHHs 3apsA0BOTO U MACCOBOT'O YHCEI MPH SACPHBIX PEaKIUIX, IPU 3TOM J1aBaTh
CJIOBECHYIO ()OPMYITMPOBKY3aKOHA H 3aIMCHIBATh €TO0 MAaTEMaTHIECKOE BBIPAXKECHUE;
OOBSACHATH (PU3MUECKHE MPOIECCHl W CBOWCTBA T€J, B TOM YHCIE U B KOHTEKCTE
CUTyalluii  MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBISBIATH  NPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOH Ha 2—
3 U3y4yeHHBIX CBOMCTBA (PU3MYECKUX SBJICHUM, (U3MUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEH;

pelath pacy€THbIe 3a/1a4M (ONMUPAOLIUECs Ha CUCTEMY U3 2—3 YpaBHEHHIT), UCTIONIb3Ys
3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIM3a
YCIIOBHS 3a/layd 3alMChIBaTh KPAaTKOE YCIIOBUE, BBISBIATH HEAOCTAIONIUE HIIN
U30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJbI, HEOOXOJUMBIE JUIsl pEIeHHUs,
OPOBOJIUTH PACUYETBl W  OLEHMBATh PEAIUCTHYHOCTh IIOJYYEHHOI'O 3HAYEHUS
(U3UYECKON BETMYHUHBL;

pacro3HaBaTh IpOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPH TOMOIIH (HPU3NIECKHX METOJIOB,
UCTIONb3Yysl OINMCaHWE WCCIEN0BaHMs, BBIICIATH MPOBEPSEMOE TPEANOIOKEHHUE,
OIICHWBATh TPAaBUIBHOCTH TIOPSIKA MPOBEACHUSI HCCIEIOBAaHUS, JeaTh BBIBOJBI,
UHTEPIPETHPOBATH PE3YIIbTAaThl HAOIIOICHUH U OIBITOB;

IPOBOJUTH OMBITHI 110 HAOMIOJEHUIO (PU3UUYECKUX SIBICHUIN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHrne BTOpOro 3akoHa HproTOHA, 3aKOHA COXpaHEHWs! YHEPTUH, 3aBHCUMOCTh
nepuo/ia KojeObaHuit Mpy>KHHHOTO MasTHUKA OT MacChl TPy3a U KECTKOCTH MPYKUHBI 1
HE3aBUCHMOCTh OT aMIUIUTY/Ibl MaJIbIX KOJIeOaHuil, MpAMOIMHEHHOE pacpoCTpaHeHHe
CBETa, pa3jokKeHue OeJIoro CBeTa B CIIEKTP, M3yUEHUE CBOMCTB M300paKEHUS B IIJIOCKOM
3epKaJie U CBOWCTB HM300pakeHUs TMpeaMeTa B coOuparomiei JuH3e, HaOJII0eHNe
CIUTOIITHBIX M JINHEHYATHIX CIIEKTPOB U3ITyYECHHUS): CAMOCTOSTEIIEHO COOMPATh YCTAHOBKY
U3 N30BITOYHOrO Habopa 00OPYJOBaHUS, OMUCHIBATH XOJI ONbITa U €ro Pe3yJbTaThl,
(dbopMyIHpOBaTH BHIBOJIBI,

MPOBOAUTH NPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX H3MEPEHUU, OmMpenenss cpeaHee
3HAUYCHHE W3MepsieMOil BeaW4HHBI ((DOKYCHOE pacCTOSTHUE COOMparomel JUH3HI),



000CHOBBIBATH BBIOOP cItoco0a u3MepeHus (M3MEpUTEILHOTO IPHbopa);
NPOBOJUTHh HCCIICIOBAHHE 3aBUCHMOCTEH (H3UYECKUX BEIWYHH C UCIIOJIB30BaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH OT BPEMEHHU

IpY PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HauyaJbHOM CKOPOCTH, NepHoAa KoseOaHWi
MaTEMaTHYECKOTO MasTHUKA OT JJIUHBI HUTH, 3aBUCUMOCTH YIJla OTPa)KE€HUS CBETA OT
yria NajeHusl U yria NpeJioMJIEHUs OT YIJla MaJeHus): IJIAHUPOBaTh HCCIEI0BaHUE,
CaMOCTOSITENIFHO  cOOMpaTh yCTAaHOBKY, (DUKCHUPOBATh pE3yAbTaThl IMOIYYEHHOU
3aBUCUMOCTH (PM3MYECKUX BEIMYUH B BUJE TaONULl U rpadUKOB, JenaTh BBIBOJABI IO
pe3yJibTaTaM UCCIIEI0BAHUS;

NPOBOJIUTH KOCBEHHBIC HW3MEPEHUS (U3NYECKUX BEIUYHH (CPEIHSISI CKOPOCTh H
YCKOpEHHUE Tella IPU paBHOYCKOPEHHOM JIBUXKEHUHU, YCKOPEHUE CBOOOJHOIO MajeHu,
KECTKOCTh MPYKUHBI, KOAPOUIMEHT TPEHUS CKOJIbKEHMs, MEXaHWdeckas pabora U
MOIIIHOCTb, YaCTOTA U M€PUO/]] KOJIeOaHN MaTeMaTHUYECKOI0 U IPY>KUHHOTO MasiTHUKOB,
ONTHYECKas CHJIa COOMparoIiedl JMH3BL, PAAMOAKTHBHBIN (OH): IUTAHUPOBATH
U3MEpEeHus, coOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY W BBINOJIHATH H3MEpPEHUs,
cleysl IPeI0KEHHOW MHCTPYKIMH, BEIYUCIISITh 3HAUEHUE BEJIMYMHBI U aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YJIBTAThl C YYETOM3a/1aHHOM MOIPEIIHOCTH U3MEPEHHUI;

coOioaTh TpaBWja TEXHUKH O€30MacHOCTH Tmpu pabore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

pa3inyaTh OCHOBHbBIE NPU3HAKM HM3YYEHHBIX (HU3MUECKUX MOJeNeil: MaTepualibHas
TOYKa, a0CONIOTHO TBEPIOE TEJIO, TOYCUHBIM MCTOYHUK CBETA, JIyd, TOHKAs JIMH3a,
IUTaHEeTapHast MOJIENIb ATOMA, HYKJIOHHAs MOJIEb AaTOMHOTO f]1pa;

XapaKTepu30BaTh NPUHLMUIBI JEUCTBUS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOM HA WX ONMUCAaHUSA (B TOM YMCIIE: COUAOMETP, JaTYUKH IOJIOKEHUS,
pacCTOSIHUS U YCKOPEHHsI, paKkeTa, 3X0JI0T, 0UKH, NEPUCKOTI, (hoToanmnapar, OnTHIECKUe
CBETOBOJIbl, CIIEKTPOCKOI, JI0O3UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaxX (PM3MUECKUX SIBJICHUN U HEOOXO0uMble (PU3HUECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHMUYECKHUX YCTpOICTB,
U3MEPUTENIBHBIX MPUOOPOB U TEXHOJIOTMYECKUX MPOLECCOB MPU PELICHUH Yy4eOHO--
NPaKTUYECKHUX 3aJ]lad, ONTUYECKHE CXEMbl JUIsl IOCTPOSHUS M300pakeHUil B IJIOCKOM
3epKajie ¥ cOOUpPAOLIEH JT1H3E;

OPUBOJIUTH NpUMEPHl (HAXOAWUTHh HWHGPOPMALMIO O MpPUMEPax) MPAKTUUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAaHUM B MOBCEJHEBHON >KU3HU JUId oOecredyeHus
0e30IacCHOCTH MpH OOpalleHuu ¢ NpubopaMH M TEXHUYECKUMH YCTpOicTBaMmu,
COXpaHEHMsI 3JI0OpOBbS M  COONIIOJIEHHS HOPM SKOJOTMYECKOrO TOBEACHHS B
OKpYKarollleu cpeae;

OCYILIECTBIIATh MOMCK HMHPOpMauuu (uznyeckoro conaepkanuss B HMHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh MYTH OMNpeAeTeHUs
JIOCTOBEPHOCTH TIOJYYCHHOW WHGOPMAIIMM HA OCHOBE WMEIONMIUXCSA 3HAHUA U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

HCIIOJIb30BATh NMPH BHINOJHEHUH YYEOHBIX 3aJJaHUI HAayYHO--TIOMYJISIPHYIO JIMTEPATYPY
(bu3NYECKOro coJlep:KaHus, CIPaBOYHbIE MaTepUalbl, pecypchl cetu IHTepHeT, BIaJeTh
npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HH(POpPMAIMM M3 OIHOM
3HAKOBOW CUCTEMBI B IpYTYIO;

c03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(GOpMAIUH U3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COJEpKaHUsS, IMYOJWYHO NPEACTaBISThH
pe3yJbTaThl IPOEKTHOM WIIM HCCIIEN0BATENbCKON AESITEIbHOCTH, IIPU 3TOM TPaMOTHO
UCITIOJIb30BaTh M3YYEHHBIA MOHATHWHBIA anmapar Hu3y4aeMoro pasjaena (U3MKU |
COIIPOBOXKIATh BBICTYIUIEHHE MpE3eHTalUe ¢ yd4€TOM OCOOEHHOCTEH ayIuTOpHH



CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE7
KJIIACC

KoanuecTBO yacon DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
/i IporpaMmbl Beero KoHTpoJbHbIE [pakTH4eckue 06pa3oBaTeIbHbIE
padoTsI padoTsI pecypeb
Pa3nen 1. ®usuka u eé posib B NO3HAHUM OKPY:KAIOLIEro MUPA
11 o 5 Bbubnmoreka IJOK
' H3HKa  HayKa O npHpoae https://m.eds00.ru/7f416194
bubnuorexa LIOK
12 PH3HHCCKHC BENHIHHEI 2 1 https://m.eds00.ru/7f416194
13 E . 5 1 bubnmoreka IJOK
. CTECTBCHHOHAYYHBIH METO/] TO3HAHUS httos://m.eds00.ru/7f416194
HUroro mo pa3nemy 6
Pa3nen 2. [lepBoHayanbHbie CBeIEHUS 0 CTPOEHUH BelleCTBA
21 C 1 butmmoreka IIOK
' TpOCHHE BelectRa https://m.eds00.ru/7f416194
JIBM>KeHUE 1 B3aUMOCHCTBIE YACTHI] Bbubnunorexa [JOK
2.2 2 1 ]
BEIECTBA https://m.edsoo.ru/7f416194
23 A 5 butmmoreka IIOK
' TPETTHEIC COCTOAHHA Beliectna https://m.eds00.ru/7f416194
HUroro mo pa3nemy 5
Paznen 3. /IBH:KeHHE M B3aMMOdelCTBHE TeJl
butmmoreka IIOK
3.1 MexauH4eckoe ABukeHue 3 https://m.edso0.ru/7f416194
3.2 Wuepuus, macca, I0THOCTh 4 1 butmmoreka IIOK



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.edso0.ru/7f416194

bubmmoreka [JOK

33 Cuna. Buet o 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. laByieHue TBEPABIX TeJl, (KHIAKOCTEH U ra3oB
Hasnenue. [lepenaua naBneHus TBEpABIMU bubmmoreka [JOK
4.1 3
TeJIaMH, JKHAKOCTIMH M ra3aMu httpS//mEdSOOFU/7f416194
492 5 bubnmoreka IJOK
' HaBiIetne JKHAKOCTH https://m.edso0.ru/7f416194
bubmuorexa IIOK
4.3 ATvocheproe aerne 6 https://m.edso0.ru/7f416194
44 JelicTBrE )KUIKOCTH U Ta3a Ha NOTrPYKEHHOEB 7 3 Bu6mmoreka [TOK
' HIX Te0 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paspes 5. PaboTa 1 MOIIHOCTh. JHEPrus
bubmmoreka [JOK
>1 PaGoTa i MouocTs 3 ! https://m.eds00.ru/7f416194
bub6mmoreka [JOK
52 TIpocteie MeXaHH3MbI S ! https://m.eds00.ru/7f416194
bubmmoreka [JOK
>3 Mexaniieckas ouepris 4 ! https://m.edsoo.ru/7f416194
HUroro mo paznemy 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



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

8 KJIACC

KonuuyecTBO yacos DJIeKTPOHHbIE
Ne i/ HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
) NporpamMMbl Beero Kourpo.ibnbie Hpaxruieckue o0pasoBaTeJbHbIC
padoThI padoThI pecypebl
Paznen 1. TensioBble siBJIEHUS
. Bbubmuoreka LIOK
11 CrtpoeHue 1 CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
Bbubmuoreka LIOK
12 Temossie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
HUroro mo pa3nemy 28
Paznmen 2. DnekTpuyeckue U MATHUTHBIE SIBJICHUS
21 OnexTpuyecKkue 3apAabl. 3apsHKeHHbIE Telan 7 1 bubmmorexa [JOK
' UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmoreka LIOK
2.2 [TocTosHHBIN 2TEKTPUUYECKHI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmoreka LIOK
2.3 MarHuTHbBIC SIBICHUS 6 1 15 https://m.edsoo.ru/7fA181ce
bubmuoreka LIOK
24 DNeKTpOMarHuTHAS WHITYKIIHS 4 https://m.edsoo.ru/7fA181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 145



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

KoaunuecTBO yacon DJ1eKTPOHHBIE
Nen/ HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
[
e/ IporpaMMe: Beero KonTposbHbie IIpakTuyeckue 00pazoBaTebHbIe
padoThI padoThI pecypebl
Pa3znen 1. Mexannyeckue siBJIeHHUs
MexaHn4ecKoe IBHKEHHIE U CITOCOOBI €T0 bubnuoreka I[TOK
11 10 1
OIMCAHUS https://m.edsoo.ru/7f41a4a6
Bbubnuoreka IJOK
1.2 B i 2 1
SanMOoIeHCTBHE Teit 0 3 https://m.edsoo.ru/7f41a4a6
Bbubnuoreka IJOK
1.3 3aKk0oHBI COXpaHe 10 3
KOHEI COXpaHEHIL https://m.edsoo.ru/7f41a4a6
HUroro mo pa3nemy 40
Pasznen 2. MexaHnuyeckue K0J1e0aHUSA M BOJIHBI
bubmoreka LIOK
2.1 M 7
CXAHMYCCKHE KONeOanHA 3 https://m.edsoo.ru/7f41a4a6
bubmoreka LIOK
2.2 M . 1
CXAHHICCKHE BONHBL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pa3nemy 15
Pa3nmen 3. DeKTpOMarHuTHOE M0JI€ U 3JIEKTPOMATHUTHBIE BOJTHBI
DNEeKTPOMArHUTHOE TIOJIE U bubnmorexa [{OK
3.1 6 2 ]
3J1EKTPOMATHUTHBIE BOIIHbI https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 6
Paznen 4. CBeTOBBIE sIBJIEHHS
41 3aKOHBI paCIPOCTPAHEHUS CBETA 6 2 Bubmorexa [JOK



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

4.9 T 6 6 3 bubnuoreka IJOK
' HHSBLH OTTIHECKHIE MPHOOPH https://m.edsoo.ru/7f41a4a6
Bbubmuoteka LIOK
4.3 Pasnoxxenue 6enoro cBera B CIieKTp 3 2 https.//m.edsoo.ru/7f41a4a6
Uroro o pa3nemny 15
Paznen 5. KBantoBble siBjIeHUsI
51 " 4 1 Bbubnuoreka IJOK
: CIIyCKaHHUE U MOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
59 C 6 1 Bbubnuoreka IJOK
' TPOCHHE GTOMHOTO AApa https://m.edsoo.ru/7f41a4a6
Bbubnuoreka IJOK
>3 FlaepHbie peakin ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [IoBTOpUTETHHO-0000 AN MOTYJIb
6.1 [oBTopenwue u 0000IIEHIE COACPIKAHMS 9 9 Bbubnuorexa LJOK
' Kypca (1)I/I3I/IKH 3a 7-9 kinacc https://m.edsoo.rU/7f4la436
HUroro no pazneny 9
OBHIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 102 27



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

ITOYPOYHOE IIVIAHUPOBAHUE
7 KJIACC

KoaunuecTBO 4yacoB

Ne n/m Tema ypoxa
Bcero
1 ®duznka — HayKa O IpupoAe. SIBJICHHUS TPUPOIBI 1
2 Dusnueckue IBICHUS 1
3 dusnveckrie BEMMYUHBI U UX n3Mepenne. JlaboparopHas pabota "OnpeneneHrie IeHB! TEICHUS 1
M3MEpHUTENHHOTO TIprbopa.
4 Ypoxk-uccnenosanue "VzmepeHue TeMIiepaTypbl IPH IOMOIIN KAAKOCTHOTO TEPMOMETpa UAATIHKA 1
TeMIepaTypsl"
5 Mertoer HaygHOTO TI03HaHUS. Oncanme (GU3MYECKUX SBICHUN C TOMOIIBIO MOJIETIeH 1
6 Crpoenue BemiectBa. ONbITH, JOKA3bIBAIOIIUE AUCKPETHOE CTPOCHHE BEILIECTBA 1
7 Jlaboparophas pabota "M3mepenne pazmMepoB MaibIx Ten" 1
8 JIBmKeHre 4acTHII BELIECTBA 1
9 Ypoxk-uccnenoBanue «ONBITH 10 HAOIIOACHHUIO TEIJIOBOTO PACIIMPEHUS Fa30B» 1
10 ArperaTHbIe COCTOSIHHSI BEIIECTBA 1
11 Oco0eHHOCTH arperaTHeIX cocTOsIHUH Bozibl. O0001menue o pazzaeny «llepBoHayansHbleCBEICHUS O 1
CTPOEHHUH BELIECCTBa»
12 Mexannueckoe JBkeHre. PaBHOMEpHOE M HEPaBHOMEPHOE JIBKCHUE 1
13 Ckopoctb. Enununel ckopoctu 1
14 Pacuer myTv u BpeMeHU JBUKEHUS 1
15 Wueprus. Macca — Mepa HHEPTHOCTH TeIl 1
16 IInotHOCTH BemecTBa. PacueT Macchl n 00beMa Tesa 1Mo ero IIOTHOCTH 1
17 JlaGoparophast pabota «OrmnpeesneHue IIOTHOCTH TBEPAOTO TeIa 1
18 Pemenne 3agad no teme "IlmotHOCTH BemecTna” 1




19 Cuna Kak xapaKTepucThKa B3anMoaercTsus ten. Cuna ynpyrocTta. 3akoH ['yka 1
20 Jlaboparophast paboTa «3ydueHue 3aBUCUMOCTH pacTshKeHus (aedopMaiun) npy>KUHbI OTIIPHIIOKESHHON 1
CHIIBD»
21 [[IBnenue Tarorenus. Cuna TSHKECTH 1
22 CBs13b MEXKy CHIJION TSKECTH U Maccolt Tena. Bec Tena. Pemenue 3aaa4d o teme "Cuna tsbrkectu"” 1
23 Cuna TshKecTH Ha IpyTux maHetax. Guzndeckue XapaKTepUCTUKY TITAaHET 1
24 Wsmepenue cu. Jlunamometp. Jlabopatopnas pabora 1
25 Bec tena. HeBecomocTth 1
26 CrnoxeHue qBYX CHUJI, HAIIPaBJIEHHBIX MO OJIHOM NpsMoil. PaBHoAeHcTBYOIAs CHIT 1
27 Pemenwne 3agad o Teme "PaBHojeicTByIomas cui” 1
28 Cuna TpeHus u e€ Buabl. TpeHue B IPUPOJIE U TEXHHUKE 1
29 Jlaboparophast pabota «/3ydueHne 3aBUCIMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CHJIBI JABIICHHS UXapaKkTepa 1
COTIPUKACAIOIINXCS TIOBEPXHOCTEI
30 Pemenne 3amad Ha onpeienieHIe PaBHOJCHCTBYIOIIEH CHITBI 1
31 Pemenue 3agau mo temam: «Bec Tenay, «Cuibl», «PaBHOJIEHCTBYOIIAS CHID) 1
KonTponbHas pabora o Temam: «MexaHu4eckoe IBIKeHHe», «Macca, IIIOoTHOCThY, «Bec Temay,
32 «Cunbby !
33 Hasnenne. CiocoObl yMEHBILECHHUS U YBEIMUCHHUS 1aBICHUS 1
34 JlaBnenue raza. 3aBUCUMOCTh JIaBJICHHS I'a3a OT 00bEMa, TeMIepaTypbl 1
35 Ilepenaya naBieHust TBEPABIMH TEIAMH, JKUIKOCTSIMH U razaMu. 3akoH [lackans 1
36 JlaBieHue B )KUIKOCTH U ra3e, BEI3BAHHOE IEHCTBHEM CHIIBI TAKECTH 1
37 Pemenue 3amad o Teme «/laBnenne B )KUIKOCTH U rase. 3akoH [lackamsa» 1
38 Coo011arIuecs: CoCyIbl 1
39 TlMuppasnuyeckuii mpece 1
40 Masnomerpsl. [TopiiHeBOM KUAKOCTHBIA HACOC 1
41 ATMocdepa 3eMi U IPUYUHBI €€ CyIeCTBOBAHUS 1




42 Bec Bo3ayxa. ATMocdepHoe naBieHne 1

43 Wsmepenue atmochepHoro aaeneHus. Onwir Toppuuenin 1

44 3aBHUCHMOCTH aTMOC(EPHOTO TaBIEHHS OT BEICOTHI HA/I yPOBHEM MOPS 1

45 Bapometp-aneponn. AtMochepHOe TaBIeHNE Ha Pa3IMIHbBIX BRICOTaX 1

46 Pemenue 3anad no Teme " AtmocdepHoe naBneHue" 1

47 JeiicTBre )XUIKOCTH 1 Ta3a Ha MOTPYKEHHOE B HAX TEN0. ApXHMeI0Ba CHIa 1

48 Jlaboparophas pabota «OmnpeaeneHIe BEITATKUBAOIICH CHIIBI, JICHCTBYIOIICH Ha TEJIO,IIOTPYKEHHOE B 1
KUAKOCTH

49 JlaboparopHas pabota mmo Teme «lccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00BhEMAIIOTPYKEHHOH B 1
KUIKOCTh HaCTH TCJ1a»

50 [InaBanue Ten 1

51 Jlaboparophas padota "KoHCTpynpoBaHUe apeoMeTpa Uil KOHCTPYHUPOBAHUE JIOJKU U 1
omnpenencHue e€ rpy30no bEMHOCTH"

50 Pewenue 3agau no temam: «IlinaBanue cyno. BoznyxonnaBanuey, «JlaBneHue TBEpABIX TEIJL,KUJIKOCTEN 1 1
Ta30B»

53 KonTponbHas paborta no reme «J/laBieHne TBepAbIX TEI, )KUIKOCTEH U Ta30B» 1

54 Mexanndeckas pabora 1

55 MoutaocTts. EMUHULBEI MOITHOCTH 1

56 Ypok-uccinenoranue "Pacu€t MonHOCTH, pa3BUBAEMON IIPH MOABEME IO JIECTHHIIE" 1

57 IIpocteie Mexanu3Mebl. Peruar. PaBHOBEcHe cuit Ha peIdare 1

58 Priuaru B Texuuke, ObiTy U nipupoje. JlaboparopHas padota «lcciiejoBanne yCIoBUHRPaBHOBECHS 1
pbryara»

59 Pemenue 3amad o Teme «Y CIIOBHsI pABHOBECHUS PhIYaray 1

60 Koadduiuent nosieznoro aeiictBus Mmexanusma. JlabopatopHas padora «M3mepenue KI1/{HaknonHom 1
TUTOCKOCTH

61 Pemrenne 3amay nmo Teme "Pabota, MmomaocTh, KIT/1" 1

62 Mexannyeckas sHeprusi. Kunetnueckast 1 NoTeHIMANBHAS SHEPTHS 1




63 3aKOH COXPaHEHHST MEXaHUYECKOW SHEPTUH 1

64 YPOK-3KCIEPUMEHT IO TeMe ""IKCIEPUMEHTATBHOE ONPEICICHUE U3MEHEHHS] KHHETUUECKOU U 1
MOTCHITUAIBHOM SHEPTUY TP CKATHIBAHUY TeJIa N0 HAKJIOHHOM TUIOCKOCTH"

65 Kontponbnas pabota no Teme «Pabota 1 MOIIHOCTE. DHEPTUs» 1

66 PesepeHslii ypok. Pabota ¢ Tekctamu mo teme "MexaHnueckoe ABIKeHHE" 1

67 PesepBHbIif ypok. Pabota ¢ Tekctamu o reme "JlaBnenue TBEPABIX TEI, )KUIKOCTEH U ra30B" 1

68 PesepBHeIit ypok. Pabora ¢ Tekcramu o teme "Padora. MomHOCTh. DHeprus" 1

BIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
8 KJIACC
N/ T KoanuecTBO yacon
[1]
o n/m eMa ypoka Beero

1 OCHOBHBIE ITOJIOKEHUS MOJICKY/IIPHO-KMHETUYCCKON TCOPHH U UX OIBITHBIC TIOTBEPHKICHUS 1

2 Macca 1 pa3mMep aToMOB U MOJICKYJI 1

3 Mopenu TBEPIOTO, KHUIKOTO ¥ Ta3000pa3HOTO COCTOSHUI BENIeCTBa 1

4 OOBsICHEHHE CBONCTB TBEPIOTO, KHUAKOTO ¥ ra3000pa3HOT0 COCTOSHUM BEIIECTBA HAa OCHOBEIOJIOKEHU I 1
MOJIEKYJIIPHO-KHHETHUECKON TEOPUHU

5 Kpucramnuueckue u amopdHbie Tejia 1

6 CMaumnBaHue U KamUIIpHOCTh. [loBepXHOCTHOE HATSKEHUE 1

7 TemnoBoe paciupeHne u CKaTUE 1

8 Temnepatypa. CBsi3b TEMITEPaTypBI CO CKOPOCTHIO TEIIIOBOTO JIBMYKCHUS YaCTHI] 1

9 Buytpennsis sneprusi. CriocoObl H3MEHEHUS BHYTPEHHEH SHEPTHH 1

10 Buapl Teronepenauun 1

11 VYpok-koHbepenus "IIpakTuueckoe UCIO0Ib30BAHUE TEIIJIOBBIX CBOMCTB BEIIECTB M MATEPUAIIOBB IICJIAX 1
sHeprocoepexeHus"

12 KonnuecTBo TennoTel. Y IenbHas TEINIOEMKOCTD 1

13 YpaBHeHHe TeuioBoro 6ananca. Temoo0MeH 1 TeIII0BOE PaBHOBECHE 1

14 JlaGoparophast pabora "MccnenoBanue sBIeHUs TEMII000MEHA IIPU CMEIIMBAHUN XOJIO0AHOM Uropsiuei 1
BOAGI"




Pacuyer konnuecTBa TCIIJIOTHI, HCO6XOI{I/IMOFO JJI1 Harp€BaHus TEJia U BBIACIIACMOT'O UM IIpU

15 1
OXJIXKJICHUN
16 Jlaboparophas pabota "OnpenencHue yaenbHOM TEIUIOEMKOCTH BeIecTBa" 1
17 DHeprus TOIDINBA. Y IeJbHas TEIIOTa CTOPaHUS 1
18 [InaBnenue u OTBepACBaHNE KPUCTALIMYECKHUX TeJ. Y AeTbHAS TEIUIOTA TIaBICHHS 1
19 Jlaboparophas pabota "Onpenenenne yaeapbHOMN TEIUIOTHI IIABICHUS JIbaa" 1
20 ITapoo6pa3oBanue u koHaeHcaus. Mcnapenue 1
21 Kunenue. Y nenpHas Temnora napoodpa3oBaHus U KOHACHCALMH. 3aBUCUMOCTb TEMIIEPATYPBIKUIICHUS OT 1
aTMoc(epHOTO TaBICHUS
22 BrnaxxnocTh Bo3ayxa. JlabopaTopHas pabota "OrnpeieneHrne OTHOCUTENBHOM BIaXKHOCTH BO3ayXa" 1
23 Pemenue 3aa4q Ha onpeieNieHre BIaKHOCTH BO3/IyXa 1
24 [MpuHnmEL paboTH TEIUIOBHIX ABHUrareneid. [laposas TypOuHa. [IBuratensb BHyTPEHHETO CTOPaHHs 1
25 KIIJ] remmoBoro neurartens. TerioBsie IBUTATENN U 3alIUTa OKPYKAIOIIEH Cpeabl 1
26 3aKOoH COXpaHEeHHUs ¥ TIPEBPaIICHHUs SHEPTUH B TETIOBBIX MPOIeccax 1
27 IToaroroBka K KOHTPOIBHOM padoTe 1Mo TeMe "TerutoBble siBieHUs. VI3MEeHeHNe arperaTHhIXCOCTOSHHMA 1
BemiecTna
28 KontponbHas pabota o Teme "TeruioBsle siBieHus. VI3MeHeHHEe arperaTHbIX COCTOSIHUM 1
BemiecTna
29 Onektpu3aius Tell. J[Ba posia 3JeKTpUUECKUX 3apsa0B 1
30 VYpok-uccienoanue "OIeKTpU3anns Te MHIYKIMEH U IPH CONPUKOCHOBEHUH" 1
31 BzaumoneiicTBue 3apsokeHHBIX Ten. 3akoH Kymona 1
32 Onexrpuueckoe noje. HanpsskeHHOCTh 31eKTpryeckoro mnods. [IpuHuum cynepno3suuuniaeKTpuiecKux 1
oJieu
33 Hocurenu snexkrpuyeckux 3apsioB. JneMeHTapHbli 3apsaa. CTpoeHne aToMa 1
34 [TpoBOTHVKY U TUANEKTPUKH. 3aKOH COXPaHEHHsI DIIEKTPHUECKOTO 3apsiia 1
35 Pemenue 3a1ay Ha IpUMEHEHUE CBOICTB 3JIEKTPHUUECKHX 3apsAI0B 1
36 DNEKTPUUECKHUHA TOK, YCIOBHS €T0 CYIIECTBOBAHMS. MICTOUHUKH 3JIEKTPUUECKOTO TOKa 1
37 JlelicTBUSI DIIEKTPUIECKOTO TOKA 1
38 VYpoxk-uccnegopanue "J[eHcTBUE INEKTPUIECKOTO OIS HA TPOBOAHUKHN U AUAIEKTPUKA" 1




39 DJEeKTpUUYECKHA TOK B METaJlIaX, )KUAKOCTSX H razax 1
40 DreKTprudecKas el U € COCTaBHBIC YaCTH 1
41 Cuna Toka. JlaboparopHas padota "M3mMepeHue u peryaupoBaHue CUIIbI TOKa' 1
42 OnekxTpuyeckoe HanpspkeHwe. Bomprmerp. JlaboparopHas padora "M3mepenue u peryanupoBaHue 1
HampsoKeHus "
43 CoImpoTHBIICHHE TIPOBOAHHUKA. Y IETHLHOE COMPOTHUBIICHHIE BEIIESCTBA 1
44 Jlabopartophast paboTa "3aBHCUMOCTB NEKTPHYECKOTO COIIPOTHBIICHHSI IPOBOJIHUKA OT €TrOUINHBI, 1
IUIOLIAIU HOMEPEYHOIO CEYEHMS U MaTepuana”
45 3aBUCUMOCTH CHJIBI TOKA OT HaNpsDKeHUs. 3akoH OMa U1l y4acTKa [enu 1
16 Jlaboparophas pabota "MccnemoBanue 3aBHCUMOCTH CHITBI TOKA, HAYIIETO Yepe3 Pe3UCTOp, OT 1
COTIPOTHBIICHUSI PE3UCTOPA U HAINpsKEHUs Ha pe3ucTtope”
47 [MocnenoBaTelbHOE U MTAPAILICIIEHOE COSTUHCHHS IPOBOIHUKOB 1
48 Jlaboparopnast pabota "[IpoBepka mpaBuiia cJI0KEHUS HANPSDKEHUH TPH MOCIIE0BaTEILHOMCOSANHEHAN 1
JIBYX pE3UCTOPOB"
49 Jlaboparophas pabota "lIpoBepka mpaBwiia st CUITBI TOKA IPU IMapaIeIbHOM COSMHEHUUPE3UCTOPOB" 1
50 Pemrenue 3ama4 Ha npuMeHeHne 3akoHa OMa ISt pa3InYHOTO COCMHEHUS TPOBOAHUKOB 1
51 Pabota 1 MOIIHOCTE ANEeKTpHUYECKOro Toka. 3akoH Jxoyis-JleHna 1
52 JlaGoparophast pabora "Omnpenenerne padoTbl 1 MOITHOCTH 3JIEKTPUIECKOr0 TOKa" 1
53 DJeKTprUecKue IeNn U TOTPEOUTENHN AIEKTPUIECKOM d3Heprun B ObITY. KopoTkoe 3ambIkaHue 1
54 [lonroToBka K KOHTPOJIBHOM paboTe 1o TeMe "IJIeKTpuIecKHe sIBICHU" 1
55 Kontponbnas pabota no reme "DneKTpuiecKue sSBjaeHus" 1
56 IlocTosiHHBIE MAarHUTBI, UX B3aUMOJECUCTBHUE 1
57 VYpoxk-uccnenosanue "M3yuenue nonaei NocTOSHHBIX MATHUTOB" 1
58 MaruutHoe nosie. MarHuTHOE Tojie 3eMJIM ¥ €r0 3HAYeHHUE [T )KU3HU Ha 3eMIie 1
59 OmnbIT Dpcreaa. MarHuTHOE 10JIe AJIEKTPUIECKOro Toka MarHuTHOE 1oJie KaTyIIKH ¢ TOKOM 1
60 IIpumenenne >nekTpoMaranToB B TexHuke. Jlabopatopras padota "M3yuenue neiicTBus 1
MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM"
61 OJeKTpoABUraTesb NOCTOSHHOTO TOKA. Mcronbp30BaHue 31eKTpoABUTaTeNeii B TEXHUIECKUX 1




ycTpoiicTBax u Ha TpaHcropte. JlabopaTopHas padota "KoHcTpyupoBanue u n3yucHue paboThl

AEKTPOaBUTATENS"
62 OmnsiTer Papages. 3aKoH 3MeKTpoMaranTHOU HHIyKIuH. [IpaBumno Jlenma 1
63 Onextporeneparop. CocoObl MOTyYeHHs JICKTPHUECKON SHEPTHU. DICKTPOCTAHIINA HABO300OHOBISIEMBIX 1
UCTOYHUKAX SHEPTUU
64 IToaroroBka kK KOHTPOIBHOM padoTe 1O TeMe "DIIeKTPUIECKUE U MAaTHUTHEIC SBICHHS" 1
65 KontponbHas pabora 1o Teme "DIIeKTpUIECKUe U MAaTHUTHBIC SIBIICHUS" 1
66 Pe3zepeHsiii ypok. Pabota ¢ Tekctamu o Teme "TermnoBsie sBnenus” 1
67 PesepBHBIit ypok. Pabota ¢ Tekcramu o Teme "[locTosSHHBIH dNeKTpruYecKuii TOK" 1
68 PezepeHsiii ypok. Pabota ¢ Tekctamu o Teme "MarHuTHbIE siBICHHS" 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68

9 KJIACC

KoaunuecTBo 4acoB

Ne n/m Tema ypoxka
Bcero
1 Mexannueckoe JBKeHUe. MaTepuanbHas TouKa 1
2 Cucrema otcuera. OTHOCHUTENFHOCTh MEXaHUYECKOTO JIBIYKEHUS 1
3 PaBHOMEpPHOE MTPSIMOJIMHEWHOE ABHKEHUE 1
4 HepasnomepHoe mpsimonnHeiiHoe ABrkeHue. CpeHas 1 MTHOBEHHAs! CKOPOCTh 1
5 [IpsmonuHeHOE paBHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHE 1
6 CKOpOoCTb NPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO IBMKeHUsI. ['paduk ckopocTu 1
7 JlaboparopHas padota "OnpeneneHue yCKOpEeHHUs Tella MPU paBHOYCKOPEHHOM JBW)KEHUH TI0 1
HAKJIOHHOM TIO0CKOCTH"
8 CBobonHoe najgenue tei. OneiTel [anmies 1
9 PaBHOMEpHOE MBIKEHUE TIO OKPYKHOCTH. [lepron 1 yacTtora obparenus. JInHeitHas U yIII0BassCKOPOCTH 1
10 IlenTpocTpeMuTeNbHOE YCKOPEHUE 1
11 Ilepsrlii 3akoH HeroToHa. BekTop cuibl 1
12 Bropoii 3akon Heiorona. PaBHOEHCTBYOMIAs CHa 1




13 Tperwuii 3axoH Hetotona. Cynepno3umust Cui 1
14 Pemrenne 3amay Ha mpuMeHEeHHE 3aKOHOB HproTOHA 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenne 3amad o Teme «Cuia ynmpyroctm 1
17 JlaGoparophast pabota «OmnpeaeneHne >KeCTKOCTH IPYKHUHbBD) 1
18 Cuna TpeHus 1
19 Pemenne 3agau o teme «Cuinia TpeHUS» 1
20 Jlaboparophas pabota "Onpenenerne k03P PumrenTa TpeHUs CKOIbXKEHHS " 1
21 Pemenwne 3agad o Teme "3akons! HeroToHa. Cuna ynpyroctu. Cria tpeans” 1
22 Cuna TsHKeCTH ¥ 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOpEHHE CBOOOIHOTO ITaIeHUS 1
23 Ypok-koHbpepeHuus "JIBrmKeHue Ten BOKpYT rpaBuTanioHHoro enrpa (Comneunas cucrema). [ amaktuku” 1
24 Pemenue 3aga4 no Teme "Cuiia TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHHS " 1
25 ITepBas kocMudeckasi CKOpocTh. HeBecOMOCTh 1 Teperpy3Ku 1
26 PaBHOBecue MaTepuanbHOI Touku. AOCOIIOTHO TBEPIOE Tesl0. PaBHOBECHE TBEPIOTO TeNa C3aKPEILIEHHONW 1
OCBIO BpaLICHUS
27 MowmenT cuibl. LleHTp TshxecTn 1
28 Pemrenue 3amaq o Teme "Moment cunbl. LlenTp Tsokectn"” 1
29 IMoxroroBka K KOHTPOJIBHOM paboTe 1Mo Teme "MexaHuueckoe qBrkeHue. B3aumoneiicteue Ten" 1
30 KonTponbras pabora o reme "Mexanndeckoe aABmKeHne. Bzanmopeiictue ten" 1
31 Wmnynbe tena. Mitynabc cuitbl. 3aKOH COXpaHEHUs UMITyJIbCa. YTIPYTroe U HEYIIpyTroeB3anMOIeHCTBHE 1
32 Pemenue 3aga4 1o Teme "3aK0H COXpaHEHUsS UMITyJIbca" 1
33 VYpok-koH}pepeHuus "PeakTHBHOE ABMKEHHE B IPUPOAE U TEXHUKE" 1
34 Mexanunueckas paboTa ¥ MOIIIHOCTh 1
35 PaboTa cuitel TsDKECTH, CHIIBI YIIPYTOCTH M CHIIBI TPEHHUS 1
36 JlaboparopHas padbota «OnpezeneHne padboThl CUIbI TPEHHUS ITPH PABHOMEPHOM JIBUKCHHUHU TEJIAIo 1
TOPU30HTAJILHOM MOBEPXHOCTH»
37 Ces13b 3Hepruu u padoTel. [loTeHInanbpHas s3Heprus 1




38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOH SHEPTHH 1
39 3aKOH COXPaHEHHS SHEPTUU B MEXaHHUKE 1
40 JlaboparopHas pabota «/3yueHue 3aKOHA COXPAHCHUSI SHEPT UM 1
41 KomnebaTenpHOE TBIKEHHE U €T0 XapaKTCPUCTHKH 1
42 3aryxaromue Konedanus. BeiHyxaeHHble Konebanus. Pezonanc 1
43 MaremaTHuecKuil ¥ IPyKUHHBIA MasTHAKH 1
44 Ypok-uccnenoBanue «3aBUCUMOCTD MEpUOJa KOJeOaHHid OT dKECTKOCTU MPYKUHBI M MacChIrpy3a» 1
45 [IpeBpamienre s3HEPTUN TPH MEXAHUYECKUX KOJICOAHHIX 1
46 JlaboparopHas pabota «OmnpeseieHrue 4acTOThI ¥ TIepUo/ia KoJieOaHU! NPYKUHHOTO MasiTHUKA 1
47 JlaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH ITEpHOAA KOJIeOaHHid TPy3a, TOJBEIICHHOTO KHUTH, OT 1
Macchl Tpy3a»
48 Mexannyeckue BoHbL. CBOHCTBa MEXaHUYECKUX BOJH. [Ipo/10JbHBIC U MONIEPEYHBIC BOIHBI 1
49 Ypok-koHbpepernnus "MexaHudeckne BOJIHB B TBEpAOM Tene. CelicMudecKrie BOIHBI" 1
50 3Byk. PacnipocTpaneHue U OTpaKeHHE 3ByKa 1
51 Ypok-uccienopanre "HabmoieHre 3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI" 1
52 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHYECKHUI pe30HAHC 1
53 Ypok-koHdepennus "YibTpa3Byk v HHPpa3ByK B IPUPOJIE U TEXHHUKE" 1
54 [TonroToBka K KOHTPOJIBHOM paboTe 1o Teme "3aKoHbI COXpaHeHH. MexaHnuecKue KojeOaHus UBOJIHBL" 1
55 KonTponbHas pabora o reme "3akoHBI coXxpaHeHHs. MexaHu4eckne KoleOaHus U BOJTHBI" 1
56 ONEeKTPOMArHUTHOE MoJIe. DNEeKTPOMarHUTHBIE BOJIHBI 1
57 CBoiicTBa 3NEKTPOMArHUTHBIX BOJIH 1
58 Ypoxk-kordepentus "llkana 31eKTPOMarHUTHBIX BOJH. VICTIOE30BaHIE AIEKTPOMATrHUTHBIXBOJTH 1
JUISL COTOBOM CBSI3H"
59 VYpok-uccnenpoBanue "M3ydeHne cBOMCTB 3J1€KTPOMArHUTHBIX BOJIH € TIOMOIIBIO MOOHIIbHOTOTENEehoHA" 1
60 Pemenue 3ana4d Ha onpeieNieHre YacTOTHI U JJIMHBI JJIEKTPOMATHUTHOW BOJTHBI 1
61 DnekTpoMarauTHas mpupoaa ceera. CKOpocTh cBeTa. BoTHOBBIE CBOICTBA CBETA 1




62 Uctounuku cBera. [Ipsmonuneiinoe pacmpoctpanenue ceera. 3armenus ConHua u JIyHbI 1
63 3aKkoH OTpakeHHS cBeTa. 3epkaia. Pemenne 3amay Ha MpUMEHEHHUE 3aKOHA OTPAKCHHS CBETa 1
64 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS CBETa 1
65 [lomHOE BHyTpEeHHEE OTpaXkeHHe cBeTa. Vcroip30BaHNe TOJTHOTO BHYTPEHHETO OTPasKEHHS BOIITHUECKUX 1
CBETOBOJAX
66 Jlaboparopnas pabota "VcciaenoBaHune 3aBHCHMOCTH YTJIa TIPEIOMIICHHUST CBETOBOTO JIyda OT yTrilamaaeHus 1
Ha rpaHule "Bo3AyXx-cTekio""
67 Ypok-koHbpepernnus "Vcnoap30BaHme OTHOTO BHYTPEHHETO OTPAYKEHHSI: CBETOBOIBI,ONITHKOBOJIOKOHHAS 1
CBSI3b"
68 JIunzpl. OnTrudeckas cujia JIMH3bI 1
69 ITocTpoenne n300paXkeHMH B IMH3aX 1
70 Jlaboparophas pabota "OnpenencHue (OKYCHOTO PACCTOSHUS U ONITHYESCKOHN CHJIBI COOMPAIOIICHINH3BI" 1
71 Ypok-kougpepennus "OnTudeckue TMH30BbIe TPUOOPHI" 1
72 I'ma3 kak onTryeckas cucrema. 3peHue 1
73 Ypoxk-koudepennus "edextsr 3penns. Kak coxpanuts 3penne” 1
74 Pasnoxenue 6enoro csera B ciekTp. OnbiTel HetoToHa. CiokeHue ceKTpaibHbIX [IBETOB. ducnepcust cBera 1
75 JlaboparopHas padoTa "OMBITHI 10 Pa3JI0KEHUIO OEI0r0 CBETa B CIIEKTP ¥ BOCHPHUATHIO IIBETAIIPEIMETOB 1
IpY UX HaOMIOAEHUH Yepe3 1BeToBble HUIbTphI”
76 Ypok-npakTukyM "BoJHOBBIE CBOIiCTBA cBeTa: Jucniepcus, HHTepdepeHius u tudpakius’" 1
7 OnbiTel Pesepdopna u nmanerapHast MOJIENIb aTOMa 1
78 IToctynater bopa. Mozgens atoma bopa 1
79 Hcnyckanve u noriomenue ceeta atroMoM. KBaHThL. JIMHeHUaThIe CIIEKTPhI 1
80 VYpok-nipaktukym "HabmoaeHue cieKTpoB UcIycKaHus'" 1
81 PannoakTUBHOCTE U €€ BUJIBI 1
82 Crpoenue aromHoro sapa. Hykionnas mozens 1
83 PanuroakTrBHBIE IpeBpatieHus. M30Torb 1
84 Pemienue 3anau no teme: "PaguoakTuBHbIE peBpalieHus " 1




85 [epuon momypacmana 1
86 Ypok-koHpepenus "PagnoakTuBHBIC H3TyYeHUS B IPUPOJE, MEAULIMHE, TEXHUKE" 1
87 SnepHble peakmyy. 3aKOHBI COXpAaHEHUS 3aPsSA0BOT0 1 MAaCCOBOTO YHCEI 1
88 DHeprus CBsA3M aTOMHBIX simep. CBsI3b MacChl U YHEPTHH 1
89 Pemenue 3anau o teme "SnepHeie peakiyun’” 1
90 Peaknym cunaTe3a u nenenuns saep. Vcrounnku sueprun CoiHIa U 3BE3] 1
91 Ypok-koHbepenuus "SnepHas sHepreTuka. J[efcTBrs paInOaKTHBHBIX U3YYCHUN Ha KUBBICOPTAHU3MBI" 1
92 IToaroToBKa K KOHTPOIBHOM paboTe MO TeMe "IIEKTPOMATHUTHOE TOJIe. DIIeKTPOMArHUTHBIEBOTHEI. 1
KBanToBsie siBneHus"
93 KonTponpHas pabota mo Teme "DIeKTpoOMarHuTHOE TojIe. DIeKTPOMarHuTHEIE BOHEL. KBaHTOBEIE 1
SIBIICHUS"
94 IToBTOpenwue, o6obmenne. JlaboparopHsie paboThI 1o Kypey "B3anMoneiictue ten" 1
IToBTOpenue, 0600meHNe. Perenne pacueTHEIX M KaYeCTBEHHEIX 3a1a4 1o TeMe ""Termnossienporeccs”
95 1
9% IToBTOpenwue, o6o0mIeHNe. Pemenne pacueTHBIX 1 KauecTBEHHBIX 3a1a4 1o Teme "KIIJ[ TermoBeix 1
asuraresei”
97 IToBTOpenue, o606meHue. Perenne pacyeTHBIX M KauyecTBeHHbIX 3aj1a4 1o Teme "KI1/[anekrpoyctanoBok" 1
98 IToBTOpenwue, o6o6menne. JlaboparopHsie paboTs 10 Kypcy "CBeToBbIE SBICHUS" 1
99 [ToeTopenue, o6obimenue. Pabora ¢ Tekctamu 1mo Teme "3akoHBI COXpaHEHHsI B MEXaHUKe" 1
100 IToBTOpenwue, o6o0menne. Pabora ¢ Tekcramu no Teme "Konebanus 1 BOIHBL" 1
101 IToBTOpenue, o6o0IeHrne. PaboTa ¢ Tekcramu 1o Teme "CBETOBbIC sIBJICHUS" 1
102 [loBTopenue, o6o6menue. Pabota c Tekcramu no teme "KBanroBas u saepHast puzuka' 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

IOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






