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PABOUASA IMPOI'PAMMA

no (¢usHKe

(C HCIIOMBL30BAHHEM IU(POBOTO H AHATIOTOBOIO ofopyaoBaHHs TEHTPA ecTecTBeHHO-HAYYHOH H
TexHONOrMuecKoi HanpapienHocTelt nenTpa «Touka pocTan)

Yposenn o6yuenus (Kmacc): OCHOBHOE obmee, 7-9 Kitacchl
O611ee KOMHUEcTBO Yacos: 238
KonuuecTBo 4acoB B Hejemo: 7 knace — 2 1., 8 kjmacc —2 4.,

9 knacc—3 4 VposeHb 0a30BEbIH

[Iporpamma paszpaboTaHa Ha OCHOBE:

TpeboBaHHi K pe3yibTaraM OCBOCHHA OCHOBHO# IPOTpamMMbl OCHOBHOT'O obmiero
o6pa3oBaHus, MpPeJICTABIEHHBIX B ®I'OC 000, a Take (henepaibHON pabouei
nporpamMMbl BOCITHTAHHSL.

VuebHHK, aBTopsl: On3nka 7, 8 Knaccl Hazopelit ypoBeHb A.B. [lepbIlKuH,
®usuka 9 kiace 6a3ossiit yposers A.B. [IephillIKuH, E.M I'yTHHK,

H3maTenbCcTBO, ro H3IaHMS: «Jlpoda», 2019 1.
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ITOSACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 10 (U3MKe Ha YpPOBHe OCHOBHOrO o0Imiero o6pa3oBaHUs
COCTaB/ieHa Ha OCHOBe TIOJIOXKeHWW W TpebOBaHWM K pe3ysibTaTaM OCBOEHUs Ha
6a30BOM ypoBHE OCHOBHOU 0Opa3oBaTe/NbHOW MpPOTpPaMMbl, ITPe/ICTaBIeHHbIX B
dI'OC 00O, a Takxe ¢ yuétom (deepanbHOI paboueit MporpaMMbl BOCITUTAHUS U
KoHueruu ripernosaBanus yuebHoro rpeamera «Pusnkar.

Copep>kaHue TporpaMMbl 10 GH3MKe HarpaBieHo Ha (GopMHUpOBaHHE
eCTeCTBeHHOHAYYHOW TPaMOTHOCTH OOy4YarolUXCsl YW OpraHM3aldi0 H3y4deHWUs
GU3MKM Ha JIeATeJIbHOCTHOM OCHOBe. B miporpamMme 1Mo (M3UKEe YUUTHIBAHOTCS
BO3MOJKHOCTH yueOHOro mpeaMera B peanusauuu TpeboBanuit @I'OC OO0O k
TJIAaHUPYEMbIM JTMYHOCTHBIM M MeTarpeZIMETHBIM pe3y/ibTaTaM 00yueHHs], a TaKxkKe
MeXIMpeZAMeTHbIE CBSI3W eCTeCTBEHHOHAYUYHBIX YueOHBLIX TpeJMeTOB Ha YpPOBHE
OCHOBHOTO 0011]ero 06pa3oBaHwUs.

[Tporpamma 1o ¢u3MKe ycTaHaBIMBAeT paclipe/ieieHue yueOHOro Marepuana
1o rogam obyueHus (0 Kjaccam), TipejjiaraeT MPUMEpPHYHO M0C/Ief0BaTe/IbHOCTh
W3ydeHUsi TeM, OCHOBAHHYIO Ha JIOTMKe Pa3BUTHS TPEeJAMETHOTO CO/epP>KaHUs U
yuéTe BO3PACTHBIX 0COOEHHOCTeM 00yJaroImmxcsl.

[Mporpamma 10 (M3uKe pa3paboTaHa C 1[eJIbI0 OKa3aHWsS MeTOUYeCKOU
TIOMOIITY YUUTETFO B CO3/IlaHNM paboueii IporpaMMeI 110 yuebGHOMY TTpeIMeTYy.

dusmKa SIB/ISETCS CUCTeMO0OPa3yIOIKM [I/Isi eCTeCTBeHHOHAYUHBIX yueOHbIX
TIpeZIMETOB, TIOCKO/BKY (U3HMUeCKHe 3aKOHbI JieKaT B OCHOBE TIPOLIECCOB U
SBJIEHUN, HW3yuaeMbIX XuUMHel, Ouosiorveil, acTpoHoMued U (puU3NUeCKOi
reorpaduvieli, BHOCHUT BK/JaJ, B eCTeCTBEHHOHAayUHyI0 KapTUHy MHPa,
Tpe/loCcTaB/isieT Haubosiee siCHble 00pa3ibl TpPUMEHEHWS HAy4HOro MeToja
TI03HAHUS, TO €CTh CII0CO0a MOJTyueHUsl JOCTOBEPHBIX 3HAHUI O MUpe.

OpiHa W3 IVIaBHBIX 3ajau (hu3nueckoro obpa3oBaHUs B CTPYKType o0OIrero
oOpa3oBaHMsI COCTOMT B (POPMHPOBAHWM €CTECTBEHHOHAyUYHOM I'DaMOTHOCTH H
MHTepeca K HayKe y 0Oy4Jarommxcsi.

W3yuenne ¢u3nmku Ha 06a30BOM ypOBHe TIpeIiojiaraeT  OBJafleHHUe
CJIeAYIONIMMA  KOMIIETEHTHOCTSIMHM, XapaKTePU3YIOIUMHU eCTeCTBeHHOHAYUYHYIO
I'PaMOTHOCT:

e Hay4YHO OOBSICHATH SIBJIEHUS;

e OIIEHMBAaTh ¥ IOHUMaTh OCOOEHHOCTU HAYYHOT'O MCC/IeJOBAHUS;

e WHTEpIIPeTHUPOBATh JaHHbIE U UCIIO0/Ib30BaTh HAyUHbIE
Jl0Ka3aTe/IbCTBA IS TI0/TyYeHHsT BHIBOIOB.

Llern wu3yueHusi (GU3MKA Ha YpPOBHE OCHOBHOTO 00Ijero ob6pa3oBaHUs
oripefieieHbl B KoHILIeMUKM mpernofaBaHus yuyeOHoro rmnpeameTra «®u3uka» B
obpa3oBaTe/nbHBIX —OpraHusanusx Poccuiickoit  @efepaiuy, —peann3yrOMINX
OCHOBHbIe  001]e0Opa3oBaTe/lbHbIE TPOTPAaMMbl, yTBEP)KAEHHOW pellleHreM



Konnernn MunuctepcTBa npocseltieHysi Poccurickort ®@efepaiiiv (MpOTOKOA OT 3
nekabpst 2019 r. Ne [TK4BH).

ey usyueHus PU3UKu:

« mnpuobpeTeHUe UHTepeca U CTpeMJIeHHsT 00yJaroluxcs K HAayYHOMY
W3yUYeHUI0 TPUPOJbI, pa3BUTHE UX HWHTE/JIeKTya/JlbHbIX W  TBOPYECKUX
CII0COOHOCTe};

e pa3BUTHe Tpe/CTaB/JeHUN O HAYYHOM MeTOo/ie 03HaHUs U (h)OpMHPOBaHHe
WCCJIeJOBaTe/IbCKOTO OTHOLIIEHUS K OKPY KarOIUM SIBJIEHUSIM;

e (opMUpOBaHKe HAyUHOTO0 MUPOBO33peHHs KaK pe3y/bTaTa u3yueHust
OCHOB CTPOeHUsI MaTepuu U (pyHJaMeHTaIbHbIX 3aKOHOB (DU3UKY;

» (hopMHpOBaHUe Mpe/iCTaBIeHUN 0 pOu (DU3UKHU [IJi1 Pa3BUTHUS APYTUX
eCTeCTBEeHHBIX HayK, TEXHUKU U TeXHOJIOTUH;

e pa3BHUTHeE IIPe/ICTaBJIEHUM 0 BO3MOXKHBIX chepax Oymyieit
rpodeCCUOHA/ILHON  IesiTeTbHOCTH, CBsI3aHHOW C (U3MKOM, TIOATOTOBKA K
JanbHeueMy 00yueHHIO B 3TOM HarpaB/IeHUH.

HocTwkeHre 3TUX 1jefed MpPOrpaMmbl MO (PU3WKe Ha yPOBHE OCHOBHOIO
ob111ero obpa3zoBaHus obecrieurBaeTCs pellieHueM C/IeAyIoUX 3a4au:

e mnpuoOpeTeHre 3HaHUM O AUCKPETHOM CTPOEHUH BellecTBa, O
MeXaHUYeCKHX, TeTJIOBBIX, 3/IEKTPUUECKUX, MarHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;

e mnpuobpeTeHre YMEHUN ONIMCHIBATh U OOBSICHITH (PU3HUECKHe SBJIEHUS C
WCII0J/Ib30BaHMeM T10/TyYeHHbIX 3HAaHUM;

e OCBOEHHEe MeTOZIOB pelleHUs TTPOCTeUIINX paCYéTHBIX 3aay C
WCIO/Ib30BaHUeM  (PU3MYeCKUX  MoOJesield,  TBOPYECKMX UM TPAKTHKO-
OpHEeHTHPOBaHHbBIX 3a/1ay;

e pa3BUTHE yMeHUU Ha0JII0[aTh IPUPO/JHBIE SBJIEHUS U BBITIOJTHSATH OITBITHI,
naboparopHbie paboThI U 3KCIIepUMeHTa/IbHbIe UCC/Ie0BaHMUs C HCI0/Ib30BaHeM
W3MepUTe/TbHBIX TIPUOOPOB;

e OCBOeHHe MPUEMOB paboThl ¢ nH(MOpMarHell GU3NUeCKOTO CoZep>KaHus,
BK/IIOYasi MHGOPMAlMI0 O COBPEMEHHBIX [JOCTWKEHUSIX (PU3MKM, aHaliu3 |
KPUTHUYECKOe OLleHUBaHue MH(OopMaluy;

e 3HAKOMCTBO CO Cc(pepamu MpodeCCHUOHATLHOM JesATe/IbHOCTU, CBSI3aHHBIMU
C (U3UKOW, U COBPEMEHHBbIMU TEXHOJIOTUSIMM, OCHOBAaHHBIMU Ha [IOCTHXKEHMSIX
¢bur3nUeCcKoil HayKu.

Ha wm3yuenuve ¢wusuku (0a30BbIli ypOBeHb) Ha YPOBHE OCHOBHOI'O 00IIIero
obpa3oBanust oTBoguTCs 238 yacoB: B 7 Knacce — 68 yacoB (2 yaca B Hejiesio), B 8
K/acce — 68 uacoB (2 uaca B Hefiento), B 9 knacce — 102 yaca (3 yaca B Hejie/li0).

[TpeasiaraemMelii B mporpaMMe 1o Qu3uke nepeueHb 1abopaTOpHbIX paboT u
OTILITOB HOCUT PeKOMeH/jaTe/IbHbIM XapaKTep, YUUTesIb JejiaeT BbIOOP MpoBeieH s



7mabopaTOpHBIX PabOT W OIBITOB C YYETOM HHAMBUAYA/IbHBIX 0cCoOeHHOCTel
00yJaroIUXCsl, CIMCKA SKCIEePUMEHTATBHBIX 3a/JaHUM, TIpe/jlaraeéMbIX B paMKax
OCHOBHOTO TOCYIapCTBEHHOTO K3aMeHa 10 (u3uKe.



COAEPXXAHUE OBYUEHUA
7 KIIACC

Pa3pen 1. dusuKa u eé posib B I03HAHUU OKPY)KaloIlero Mupa.

®u3nka — HaykKa O Tipupoje. fBneHusi npupojbl. Pu3nUecKue SBIEHUS:
MeXaHWueCKue, TeTjIoBble, 3/IeKTpPUYeCcKre, MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

dusrueckre BeIUUMHBI. V3MepeHue (QU3MUECKUX BelWuYMH. PuUnuecKue
nipubopsl. [TorpeiHOCTL U3MepeHui. MekyHapoJHasi CUCTeMa eIUHULI.

Kak ¢u3uka u [pyrve ecTeCTBEHHble HAayKu W3y4alOT [PUPOAY.
EcTecTBeHHOHayuHBId MeTO[, TO3HaHUWsA: HaO/IO/[eHre, TIOCTAaHOBKA HAyUHOTO
BOTIPOCA, BBIIBU)KEHHE TUIoTe3, SKCTIepUMEHT T10 TIPOBepKe TUIoTe3, 00bsiCcHeH e
Habmomaemoro siBieHus. Omnrcanue hy3NUeCcKuX sBIEHUM C TIOMOIIIbIO Moiesiel.

demoncmpayuu.

1. MexaHuWueckue, TeruiOBble, 3J€KTPUYECKUE, MarHUTHbIE, CBETOBLIE

SIBJIEHUSL.

2. ®usnyeckue NpyubOpLI U Mpolielypa MPsIMbIX W3MepeHUi aHa/lIoTOBbIM U

1U(PPOBBIM TIPHOOPOM.

JlabopamopHble paGombl U ONbIMbI.

1. OmpepeneHue 1ieHbI e/ieHUs 1ITKaIbl U3MepPUTe/IbHOTO Mprubopa.
N3mepeHre pacCTOSIHUM.

V3mepeHne 00bEMa XXUIKOCTH M TBEPZIOTO TeIa.
OripejienieHye pasMepoB MaslbIX TeJl.
N3mepeHre TemmepaTypbl TpPU TOMOIIM >XUAKOCTHOIO TepPMOMeETpa |
JlaTyMKa TemIiepaTyphbl.
6. IlpoBeseHue WccC/ieJOBaHUS IO MPOBEpPKEe THUIIOTe3bl: AaJbHOCTh MOJETa
IIapyKa, IMyIeHHOTO TOPU30HTaIbHO, TeM 0oJibilie, ueM 0oJibIlle BhICOTA
TyCKa.

Pa3pen 2. IlepBoHaua/ibHbIe CBeieHUS 0 CTPOEHUM BelllecTBa.

CTpoeHre BellleCTBa: aTOMbl W MOJEKY/Ibl, HUX pa3Mepbl. OMNbITHI,
[IOKas3bIBaroll1e AUCKPeTHOe CTPOeHUe BellleCTBa.

[Oewkenne yactul BellectBa. CBsi3b CKOPOCTU [BWXKEHUS 4YacCTUL] C
TeMIiepatypoii. bpoyHoBckoe aBwkeHue, nuddysus. B3auMogelcTBUe 4YacCTHI]
BellleCTBa: MPUTSPKEHUE U OTTa/IKUBaHUE.

ArperaTHble COCTOSIHUS BeIlleCTBa: CTPOEHUWE ra3oB, JKUJKOCTeN U TBEPJbIX
(KpucTanImyeckrx) Tesl. B3auMOCBsI3b MeXAy CBOWCTBAMU BeIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U WX aTOMHOMOJIEKY/ISIDHBIM cTpoeHreM. OcobOeHHOCTH
arperaTHbIX COCTOSTHUM BOJbI.

demoHncmpayuu.

1. HabmopeHrie 6GpOYHOBCKOTO ABW>KEHHSI.
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2. HabGmogenue quddysuu.
3. HabGniogenue  siBjieHWM,  OOBSICHSIIOIIMXCA ~ TIPUTSDKEHUEM WU
OTTa/JKMBAaHMEM YaCTHUL] BelLleCTBa.

JlaGopamopHble pabombl U ONbIMbL.

1. OueHka JAuamMeTpa aTomMa MeETOAOM PpSiAOB (C  HKCIOJb30BaHHUEM

dboTorpaduii).

2. OnbIThI 110 HAO/FOZIEHUIO TETJIOBOT'O PaclliiPeHMUs Fa3o0B.

3. OrmbIThI M0 0OHAPYKEHUIO JeNCTBUS CUJT MOJIEKY/IIPHOTO TIPUTSDKEHUSI.

Pa3pen 3. /IBokeHHe U B3aMMOJAEUCTBHE TeJl.

MexaHnnueckoe [JBvKeHHe. PaBHOMepHOe YW HepaBHOMEDHOEe [BW)KEHHe.
Ckopoctb. CpenHsisi CKOPOCTb MPU HEPaBHOMEPHOM [IBMKeHUU. Pacuét rnytu u
BPEMEHMU [IBVIKEHUSI.

ABnenvie vHepuyMM. 3aKOH WHepUWU. B3avmonencTBHe Ten Kak MPUUYMHA
V3MEHeHUs CKOPDOCTU [BWXeHUs Tej. Macca Kak Mepa WHEpPTHOCTH Tera.
[TnotHOCTh BewlecTBa. CBsA3b IJIOTHOCTUM C KOJUYECTBOM MOJIEKYJl B eJHWHHLIE
o0BEMa BelljecTBa.

Cuia Kak XapaKTepuCTHKa B3aumozeucTBus Tes. Cha ynpyrocTu U 3aKOH
['yka. Mi3MepeHre Cu/ibl C TIOMOLLBIO AMHAMOMeTpa. SIBjieHre TArOTeHUs U Cuja
TspkecTd. Cujia TsDKeCTU Ha [pyrux riaHerax. Bec tena. Hesecomocts. CoxkeHue
CWJ/I, HafpaB/eHHbIX MO OAHOM mpsiMou. PaBHOgelcTBytOIasi cuia. Cuia TpeHus.
TpeHure CKOJIb>)KeHUs U TPeHUe TIOKOs1. TpeHre B MPUPOJe U TEXHUKE.

demoncmpayuu.

HabsroieHre MexaHU4eCcKoro ABMKeHUs Tea.

V3mepeHrie CKOPOCTHU MPSIMOJTMHENHOTO JIBU)KEHUS.

HabsroieHue siB/ieHYsT HHEPLIWU.

HabsrojeHre n3MeHeHs] CKOPOCTH TIPU B3aUMO/IeMCTBUM Tel.

CpaBHeHHe Macc I0 B3aUMO/|eHCTBUIO TeJl.

Cro>xeHHe CWJI, HalpaBJ/IEHHbIX 110 OJHOM TIPSIMOU.

JlaGopamopHble pabombl U ONbIMbL.

1. OnpefgeneHve CKOPOCTA PaBHOMEDPHOIO [BW)KeHUs (IlapuKa B KUIKOCTH,
MO/Ie/I1 37IeKTPUUYeCKOro aBTOMOOW/ISI U Tak Jiasee).

2. OmpepienieHrie cpejjHel CKOPOCTH CKOJIb)KeHUsT OpyCcKa WM IIapuka Iio
HAaKJIOHHOU TJIOCKOCTH.

3. OmnpepeneHnre MIIOTHOCTH TBEPZOrO TeJia.

4. OnbIThl, [J€MOHCTPUPYIOLME 3aBUCUMOCThb pacTsbKeHUs (fedopmariun)
TIPY’KMHBI OT TIPUIOXKEHHOU CHJIBI.

5. OnbIThI, 1eMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI TPEHUS CKOJIb)KEHUST OT
BeCa TeJla U XapakTepa COINPHKACALINXCS OBEPXHOCTEN.

Pa3pen 4. JlaB/ieHre TBEPABIX TeJl, )KMAKOCTEH U ra3oB.
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HaBnenne. CriocoObl yMeHbBIIIeHUsI ¥ yBeIMueHus JaBieHus. JlapieHre rasa.
3aBUCHMOCTb [laBjieHUs] Ta3a OT 00béMa, TemmepaTyphl. [lepemaua pAaByieHust
TBEPABIMU TeJlaMU, >KUAKOCTAMM U rasamu. 3akoH [lackansa. IIHeBMaTtuueckue
MaIllHbI. 3aBUCUMOCTh JaB€HUs >KUJKOCTH OT TayOWHBL ['mapocTaTHyecKuid
napaiokc. Coobiijatoifuecs: cocyabl. ['MapaBiueckrie MeXaHW3Mbl.

Atmocdepa 3emnu U armocdepHoe zAaBjeHue. [IpUuMHBI CylljeCTBOBaHUS
BO3/yIIHOM 000/i0uky 3eMau. OrnbiT Toppuuennu. V3mepeHue aTtMochepHOTro
JlaBjieHUsi. 3aBUCUMOCTb aTMOC(HEPHOTO /aB/eHUsI OT BbICOThI HaJ] YyDOBHEM MODSI.
[Tpubops! A5 U3MepeHHst aTMOC(epHOTO JJaB/IeHMs.

[ericTBue >XKUAKOCTH U ra3a Ha MOrpy>kKEéHHOe B HUX Tes0. BrITankrBarolas
(apxumenoBa) cuia. 3akoH Apxumesa. [lnaBanue Tes. Bo3ayxoniaBaHue.

demoncmpayuu.
3aBUCHMMOCTbD JlaB/IeHUsI Ta3a OT TeMIlepaTyphbl.
[Tepepaua maBneHVst )KUIKOCTBIO U Fa30M.
Coobrjaroliiyecst COCy/ibl.
I'mpapaBamyeckuy mpecc.
[TposiBneHue felicTBUSI aTMOC(EPHOTO JaBaeHUsl.
3aBUCHMOCTb BBITAJKMBAKOILEH CUIBI OT OObEMa MOTPY>KEHHOM 4YacTu
Tesla U TJIOTHOCTU XUJKOCTH.
PaBeHCTBO BbITA/IKMBAOIEH CU/TbI BECY BBITECHEHHOW JKUKOCTH.
YcnoBue naBaHusl Te: TJlaBaHUE WU MOTPY’KeHWe Tel B 3aBUCHMOCTU
OT COOTHOIIEHUS TJIOTHOCTEM Tesla U )KUAKOCTH.

JlabopamopHble paGombl U ONbIMbL.

1. WccnenoBaHue 3aBUCMMOCTU Beca Tejia B Bojie 0T 00bEMa Morpy»kKéHHOM B

JKUJKOCTh YaCTH Tesia.

2. OrnipefesieHne  BbITA/JIKMBAIOIEM  CW/bIL, [IEMCTBYIOLEM Ha  TeJo,
TIOrPY>KEHHOE B )XUAKOCTh.

3. IIpoBepka HE3aBUCMMOCTH BBITAIKABAKOLEN CUIIbI, JeWCTBYIOLLEN Ha Teso
B JKUJIKOCTH, OT MacCChI TeJa.

4. OnbITbl, [AeMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKMBAIOLEN CHUIIBI,
JeNCTByIOllleld Ha Telno B JKUJKOCTH, OT O00bEéMa TOrpPYyXKEHHOW B
JKAJIKOCTb YaCTH TeJjla U OT TVIOTHOCTU XKUJKOCTHU.

5. KoHcTpynpoBaHMe apeomeTpa WM KOHCTPYUPOBaHUEe JIOAKA U
oripeziesieHue eé rpy3onogbEMHOCTU.

Pa3pen 5. PaGoTa 1 MOLIHOCTH. JHEpPrus.

MexaHunueckasi paboTta. MOIIHOCTb.

[TpocTble MeXaHW3MbBI: pbluar, O0JIOK, HaK/JOHHasi TUIOCKOCTh. [IpaBuo

paBHOBecHsi pbluara. IIpviMeHeHHe TIpaBWa paBHOBeCHsi pbluara K OJIOKY.
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«30/i0TOe mTpaBWi0» MexaHuku. KII[ rmipocteix wmexaHu3moB. [IpocTbie
MeXaHW3MbI B ObITY U TEXHUKE.

Mexanuueckass 5SHeprusa. KuHernyeckass YW [OTeHLMa/bHas JSHEprus.
[IpeBpaltieHre OJHOTO BU/la MEXaHUUECKOW SHEPTUM B PYrol. 3aKOH COXpPaHeHUs
SHepPruv B MexXaHUKe.

demoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

JlabopamopHbie pabombl U ONbIMbL.

1. Omnpepenenre paboOThl CHIbI TPEHHS TPU PaBHOMEPHOM JABMXXKEHUU TeJia

T10 TOPU30HTA/IbHOU MOBEPXHOCTH.

2. WccnepoBanue ycioBuM paBHOBECHS pblyara.

3. N3mepenue KII/l HaK/TOHHOM MJIOCKOCTH.

4. VI3yuyeHue 3aKOHA COXPaHEHUsI MeXaHUUeCKOM SHEPIrum.

8 K/TACC

Pa3pen 6. TenjioBbIe sIB/IeHHUS.

OCHOBHBIE TIOJIOJKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TeOpPUM CTPOEeHHUs
BeljectBa. Macca W pasMepbl aTOMOB M MoJieKy/. OmnbIThbl, MOATBEPIKArOL[HE
OCHOBHBIE T0JIOXKEHHUSI MOJIEKY/IIPHOKUHEeTUUECKOU TEOPUU.

Mogen TBEPAOrO, >KUIKOTO M Ta3000pa3HOTO COCTOSIHHY BelljeCTBa.
Kpucranmueckve u amop@Hbie Tena. OObsicCHEHUe CBOWCTB Tra30B, >KUJKOCTEN U
TBEP/JIbIX TeJl Ha OCHOBe TIOJIOKeHUM MOJIeKYIsIPHO-KUHETUYEeCKOM TeOpHH.
CmauviBaHMe U KanWUIsIpHbIe siBieHus. TerioBoe pacllivpeHue U CkaTue.

Temneparypa. CBsI3b TemriepaTypbl CO CKOPOCTBIO TeIJIOBOTO [BWKEHUS
yactull. BuHyTpeHHsisi sHeprus. Crioco6bl u3MeHeHUsI BHYTPeHHeM >SHepruu:
Terviorepeaaya u COBepllIeHre paboThI. Buppl Terviornepeaayu:
TeIJIONPOBOJAHOCTb, KOHBEKLIWS, U3/TyUeHUe.

KomuecTBO TeroTel. Y/enbHas TeMI0éMKOCTh BelrecTBa. TerioobMeH u
TETJIOBOe  paBHOBecHe. YpaBHeHHe TeryioBoro OasaHca. I[lnaBneHwe U
OTBep/leBaHHe KPUCTA/UVIMUECKUX BeIeCTB. YAelbHas TemjioTa T[JlaBJIeHUS.
[Tapoobpa3oBanue U KoHAeHcaiusi. Vcrmapenwe. KurieHve. Y[enbHasl TeTioTa
napoobOpa3oBaHus. 3aBHCHUMOCTb TeMIIEpPATypbl KHUIIEHUSI OT aTMOC(epHOTro
JlaBJIeHus.

BnaxxHocTs BO3ayXa.

OHeprus TOI/IMBa. Y [ie/ibHasi TeryioTa CrOpaHusl.

[Tpunimribl paboTel TeryioBbix Aurareneit KII[ TersoBoro gBuraTelis.
TeryioBble ABUTraTeNM U 3all{dTa OKPY>Karoller Cpe/bl.

3aKOH COXpaHeHMs U MpeBpalljeHUs1 SHePTHMU B TeIJIOBBIX TMpoLieccax.

Hdemoncmpayuu.

1. HabmopeHrie OpOYHOBCKOTO ABW>KEHHSI.



Habsmogenue auddysuu.

HabsrojeHue siBfieHW CMauvBaHUSI U KalTA/UISIPHBIX SIBJIEHUH.
Habsro/ieHue TerioBoro paciMpeHus Tesl.

Vi3meHeHre fAaB/ieHHs Ta3a NMpUA W3MeHeHWH 00BEMa M HarpeBaHWU WU
OXJIaXKIeHUU.

IIpaBua usmMepeHus: TemIieparyphl.

Bujpe! Terionepeauu.

Ox/akeHre mpy COBepileHNH PaboThI.

HarpeBanue nipy coBepiiieHUX paboThbl BHEIITHUMH CHIAMH.

10.CpaBHeHHe TemI0EMKOCTeH pa3/IMUHbIX BelleCTB.

11.HabGmoieHrie KUTIeHusl.

12.HabnrozieHrie TTIOCTOSTHCTBA TeMITepaTypPhbl ITPU T/IaBIeHUH.

13.Mojie/ii TeMIOBbIX ABUATATe/IeM.

JlabopamopHble paGombl U ONbIMbL.

1. OnbITHI IO 0OHAPYKEHUIO JeHCTBUS CUJT MOJIEKYJIIPHOTO TIPUTSKEHUS.

2. OrbITHI 10 BhIPALMBAHUIO KPUCTA/IJIOB OBAaPEHHOMW COJIA W/IM Caxapa.

3. OnbITel TI0O HAOG/IIOZEHUIO TETUIOBOTO PacCIlPeHUs Ta30B, >KAAKOCTeH U

TBEPBIX TeJl.

4. OrnipesienieHUe JaBjieHUs BO3/yXa B OassioHe IITpUIia.

5. OneIThl, [JeMOHCTPUPYIOLMe 3aBUCHMMOCTb [aB/€HHs BO3/yXa OT ero

00BEMa U HarpeBaHUs WU OXJIaK/eHUSI.

6. IIpoBepka rumore3bl TMHEMHON 3aBUCUMOCTH AJIMHBI CTO/I0MKA >KUJKOCTU

B TEPMOMETpHUYEeCKOl TpyOKe OT TemMrepaTyphl.
7. HabmofeHrie w3MeHeHUWs] BHYTpeHHel »SHeprud Tejia B pe3ysbTare
Teruioniepeaun ¥ paboThl BHEIIHUAX CHJI.

8. WccnenoBaHue siBjieHWs] TerjiooOMeHa TIpYM CMeIMBAaHWM XOJOAHOW U

ropsiyei BoJbl.

9. OmpefiesieHde  KOJIAYeCTBA  TeIUVIOThI, [IOJYYEHHOTO BOJOW TpHU

TeriooOMeHe C HarpeThbIM MeTa/UTndeCKUM LIMTHHAPOM.

10.0OnpepeneHre yie/ibHOM TEIJIOEMKOCTH BelleCTBa.

11.WccenoBanue npoliecca UCiapeHusl.

12.0npepeneHye OTHOCUTETBHOU BJIaKHOCTHU BO3/yXa.

13.0mnpegeneHve yaeabHOU TEMUIOTHI T1aB/€HUS JIb/A.

Pa3pen 7. JjieKTpuuecKue U MarHUTHbIE SIBJICHMS.

Onektpusaius Ten. [IBa pojla 3/1eKTpUUecKUX 3aps/ioB. B3aumogericTBue
3apsbKeHHbIX Tesn. 3akoH KysoHa (3aBUCMMOCTH CU/IbI  B3aUMOZEMCTBUS
3apsPKeHHBIX TeJT OT BeJTMUUHBI 3apsiZJOB M PACCTOSTHUS MEXAY TelaMu).

OJieKTpuyeckoe T1iojie. HampsykEHHOCTb 3/1eKTpUUecKoro 1oss. [IpuHumn
CyTeprio3vLIK 3/1eKTPUYECKUX MoJ1ek (Ha KaYeCTBEHHOM YPOBHE).
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Hocurenu snekTpuyeckyx 3apsiZioB. DJeMeHTapHbINM 3JIeKTPUUeCKUU 3apsif,.
Crtpoenne aroma. IIpOBOAHMKM W  AUBJIEKTPUKU. 3aKOH  COXPaHeHUs
3JIeKTPUYECKOro 3apsija.

ONeKTpUYeCKU TOK. YC/IOBMSI CYL[eCTBOBAaHUS 3J€KTPUYECKOr0O TOKa.
VICTOUHMKM TIOCTOSHHOTO TOKA. [lelCTBUSL 3/1eKTPUUeCKOro TOKa (TervioBoe,
XUMHUUeCKOe, MarHUTHOeE). DJIeKTPUYEeCKUU TOK B XKUJKOCTSIX U ra3ax.

OnekTpuueckass Uenb. Cuia TOKa. ODIeKTpUYeCckKoe  HarpshKeHue.
CoripoTuB/ieHre MPOBOJHUKA. Y/elbHOe CONpPOTHBIIEHHE BelllecTBa. 3aKOH Oma
A yvactka uenu. [locsenoBatesibHOe U Mapasile/lbHOe — COeJMHeHue
IIPOBOJHUKOB.

PaboTa ¥ MOIJHOCTb 3/I€KTPUUECKOTO TOKa. 3akoH [Dxoysns—/leHia.
DneKTpUuecKue 1Lenu U NoTpebuTe/n 371eKTpuueckoi sHepruu B 6biTy. KopoTkoe
3aMblKaHue.

[TocTosiHHBIe ~ MarHWTHL.  B3auMopelncTBHMe  IIOCTOSHHBIX ~ MarHUTOB.
MarnuTtHOe 1osie. MarHutHoe 11osie 3eMJIM M ero 3HaueHue [JJ/1s1 JKU3HU Ha 3emiie.
OmnbiT  Opcrega. MarHuTtHoe 10/ie  3JIeKTPUUeCKOro  Toka. IIpumeHeHue
3JIEKTPOMAarH1TOB B TeXHUKe. [leliCTBe MarHUTHOI'O I10/1s1 HA IPOBOJHUK C TOKOM.
OnekTpojBUraresib IOCTOSHHOIO TOKa. VICriosb3oBaHue 3/1eKTpoJBUraresien B
TeXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTe.

Omneitel @apajes. SIBeHre 371eKTPOMarHMTHOU MHAYKUMU. [1paBuno JleHua.

OJIeKTpOoreHepaTop. Crioco6mI T0JIyYeHus 371eKTPUYECKOU SHEepIuu.
ONeKTPOCTaHLIUY Ha BO30OHOB/IsSIEMbIX NCTOUHHUKAX SHEPTUU.
demoncmpayuu.

DJieKTpur3aLus Tesl.

[Ba poza 3/1eKTpUYECKUX 3apsifioB U B3aUMOZEMCTBUE 3apSHKEeHHBIX Tel.
Y CTpOWCTBO U [eHCTBYE 3/IEKTPOCKOTIA.

OJIeKTpoCTaTUyecKast UHAYKLIUS.

3aKOH COXpaHeHUsI 3JIEKTPUUYeCKUX 3apsi/iOB.

IIpoBOSHUKY U JU3/TEKTPUKHU.

MopenupoBaHue CHUTOBBIX JIMHUU 3JIEKTPUYECKOTO MOJIS.

M CcTOYHUKU TTIOCTOSTHHOTO TOKA.

. [JeWCTBUs 31€KTPUUECKOTr0 TOKa.

10.D/IeKTPUYECKUU TOK B XKUAKOCTH.

11.T"a30BbIM pa3psj,.

12./3MepeHure CUJIbI TOKa aMmIiepMeTpOM.

13./3MepeHue 3/1eKTPUYeCKOro HanpsiKeHUs BOJIbTMETPOM.
14.PeocTtar ¥ Mara3uH COMPOTUBJIEHUMN.

15.B3aumo/ericTBHe MOCTOSSHHBIX MarHUTOB.

16.MopenvpoBaHre HEBO3MOXHOCTHU pasziesieHus T0JIF0COB MarHuTa.
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17.MopgenupoBaH1e MarHUTHBIX MOJIEU MOCTOSSHHBIX MarHUTOB.

18.0rmbIT IpcTeja.

19.MarauTHoOe 1oJie ToKa. JJIeKTPOMAarHur.

20./leliCTBMe MarHATHOIO MOJIS HA MPOBOJHUK C TOKOM.

21.3DJ1eKTpoABUraTe/ib [IOCTOSSHHOT'O TOKA.

22.VlccnepoBaHue SIBIEHUS 3J1EKTPOMArHMTHOM MHAYKLIAU.

23.0mnb1TEI Papages.

24.3aBUCMMOCTb HampaB/eHUs WHAYKIMOHHOTO TOKAa OT YCJOBUM €ro
BO3HUKHOBEHUS.

25.2J1eKTporeHepaTop MoCTOSAHHOI'O TOKa.

JlabopamopHble paGombl U ONbIMbl.

1. OnmbiThl 1O HAOMIOAEHWIO 2JIEKTPH3ALMd Tel UWHAYKIWeH | TIpU
COTIPUKOCHOBEHUM.

2. VccnepoBaHue [eWCTBUS 3JIEKTPUYECKOTO TIO/S HA TIPOBOJHUKUA U

IASJIEKTPUKMU.

C6opka u TipoBepKa paboThI 37IeKTPUUECKOM LIeTTH MOCTOSTHHOT'O TOKa.

N3mepenue 1 peryavpoBaHue CUJIbI TOKA.

V3mepeHue 1 perynvMpoBaHue HarpsyKeHUs.

WccnepoBanue 3aBUCUMOCTY CWJIBI TOKA, WAYLLErO 4yepe3 pe3ucrop, OT

COIIPOTHBJIEHUS Pe3UCTOpa U HalPSKeHUs Ha pe3srucTope.

7. OTbITHI, JleMOHCTPUPYIOLLKe 3aBUCUMOCTD 3JIEKTPUUECKOr0
COTpPOTHUBJIEHUSI TIPOBOJHMKA OT ero [J/IMHbI, IIOL|ajy IIOMepeyHoro
CeyeHUs U MaTepuasa.

8. IlpoBepka mnpaBW/ia C/IOKEHUS] HalNpsUKeHWM MpPUA MO0C/Ie[0BaTeJbHOM
CoeJiJMHeHUY [JBYX Pe3UCTOPOB.

9. IlpoBepka mpaBwia [jis1 CUIbl TOKa IIpU [apajule/lbHOM COeQUHeHUU
pPe3uCTOpOB.

10.OmpefesieHre paboThl 37IEKTPUUECKOTO TOKA, UYIIEr0 uepe3 pe3ucTop.

11.0mnpefeneHve MOLJHOCTH 3JIEKTPUYECKOTO TOKA, BbIJeIsieMOM Ha
pesucrope.

12.WccnepoBaHue 3aBUCMMOCTU CWJIBI TOKA, UAYIEro yepe3 JIaMIIOUKy, OT
HarpspKeHUs Ha Hew.

13.0Onpepnenenve KII/I HarpeBares.

14.VccriefoBaHre MarHUTHOTO B3aMMO/€UCTBUS TTOCTOSTHHBIX MarHUTOB.

15.MI3yueHrie = MarHUTHOTO TMOJIS TIOCTOSIHHbIX ~MarHWTOB TIPU  UX
00beJUHEeHNY U pa3/ie/ieHn .

16.VccnenoBaHue 1eUCTBUS 3JIEKTPUUECKOTO TOKA HA MarHUTHYHO CTPEJIKY.
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17.00bITEI, [€MOHCTPUPYIOLME 3aBUCHMOCTb CWIbl  B3aUMOJEUCTBUS
KaTyLIKM C TOKOM W MarHura OT CWJ/bl TOKa W HarpaB/IeHUsl TOKAa B
KaTyIlKe.

18./3yueHue 1eUCTBYSI MarHUTHOTO TI0J1s1 HA TIPOBOJHUK C TOKOM.

19.KoHcTpyrpoBaHUe 1 u3yueHre paboThl 3/IeKTPOJBUTATEIS.

20.13mepenue KIII snekTpogBUraTeibHOM YCTaHOBKH.

21.00BITBI IO MCCAE[0OBAaHUIO SIBJIEHUSI 3/IEKTPOMarHUTHOW HWH/YKLUU:
WCC/leJOBaHe W3MEHEHWW 3HAaueHUs] W HarpaB/ieHUs WHAYKLIUOHHOIO
TOKa.

9 KJ/IACC

Pa3pen 8. Mexannueckue siBJIeHHS.

Mexanuueckoe [BukeHue. MarepuanbHaad Touka. CucreMa OTCYéTa.
OTHOCHUTE/ILHOCTh MeXaHWUeCKOro JBWKeHUs. PaBHOMepHOe MpsSMOJMHENHOoe
JBKeHre. HepaBHOMepHOe MpsIMONMHENHOe ABWXeHWe. CpeHAs U MIHOBEHHast
CKOPOCTb TeJia IPU HepaBHOMEPHOM [IBUKeHUU.

YckopeHre. PaBHOYCKOpeHHOe MpsMOuHeilHoe aBwkeHre. CobomHoe
nageHue. OnbITel ['anues.

PaBHOMEpHOe [BIKeHHe T0 OKPY)KHOCTH. [lepuog v uacToTa oOpailieHusl.
JIlvHeliHas M yrjioBast CKOpOCTU. LleHTpocTpeMuUTe/IbHOe YCKOpPEeHHe.

[TepBeiii 3akoH HetoTOHA. BTOpor 3akoH HeroToHa. TpeTtuii 3akoH HbrOTOHA.
IIpyHIMIT CyTIepro3ULiuy CUI.

Cwuna ynpyroctu. 3akoH I'yka. Cua TpeHust: Cujia TPeHHUs CKOJIbXXEeHUs, ChUa
TPEeHUs TI0KOS, APyrye BU/bl TPDEHUS.

Cuna TSDKeCTH W 3aKOH BCEMUPHOTO TSTOTeHUs. Y CKOpeHHe CBOOOHOTO
nasenus. [IBuwkeHue ruiaHeT BOKpYyr CosHila. IlepBasi KocMuyeckasi CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecre MarepuanbHOM TOUKU. ABGCO/MOTHO TBEpPAOe Teso. PaBHOBecue
TBEPJOr0 TeJsla C 3aKPeIyIEHHOM OChIO BpallleHusi. MoMeHT cusibl. LIeHTp TshkecTH.

Nmnynec Tena. VisMeHeHue umiysbca. VIMIyabC CUbl. 3aKOH COXpaHeHUs
VIMITyJ/IbCa. PeakTHBHOe BUKeHNe.

MexaHnnueckasi pabora u MoifHOCTb. PaboTa cui TsKeCTH, YIPYroCTH,
TpeHus. CBsi3b SHepruu U paboTel. [loTeHIMaIbHAsI SHEPTHs Tesla, TIOJHATOTO Haf
MOBEPXHOCTHIO 3eM/H. [loTeHMabHast SHepryst CKaTou Npy>kuHbl. KuHeTHueckas
sHeprusl. Teopema O KMHETUUYECKOM SHEPruu. 3aKOH COXpPaHeHHsI MeXaHW4eCKOU
SHepruu.

demoncmpayuu.

1. HabmozeHrie MeXaHUUECKOTO JIBMKEHUs Tesla OTHOCUTE/IbHO pa3HbIX Tejl

OTCuéTa.



oUW

8.
9.

CpaBHeHUe TyTeld M TpPaeKTOPUM [ABWKEHHUS OJJHOTO U TOrO »Ke Teja
OTHOCHTEIBHO pa3HbIX Te/l OTCUéTa.

W3mepeHrie CKOPOCTU U YCKOPEHUS TIPSIMOJIMHEMHOTO JIBYKEHUSI.
VccnenoBanue NMpr3HAKOB PABHOYCKOPEHHOTO IBHYKEHHUS.

HabroieHue IBYKEHUS TeJla TI0 OKPYKHOCTH.

HabsrojeHre MexaHU4eCKUX SIBJIEHUM, TIPOUCXOSIINX B CUCTEMe OTCUéTa
«Tenexxka» mnpu e€ paBHOMEDHOM M YCKOPEHHOM  [IBU)KEHUH
OTHOCHTE/IbHO KabuHeTa (GU3UKH.

3aBUCUMOCTb YCKOPEHUs Tejla OT MacChl Tefa U JeMCTBYIOIel Ha Hero
CUJIBI.

Habsto/ieHre paBeHCTBaA CUJI TIPU B3aUMO/IeHCTBUM TeJl.

V3meHeHMe Beca Tesia NPy YCKOPEHHOM JIBUKEHUH.

10.[1epegaua umrly/ibca Npy B3auUMOJE€HMCTBUM TeJl.

11.ITpeo6pa3oBaHust SHEPTUU TIPH B3aMMO/I€HICTBUU TeJl.

12.CoxpaHeHHe UMMYJibCa IPU HEYTIPYTOM B3aUMO/IEMCTBUU.
13.CoxpaHeHre UMITy/IbCa IpX abCOMIOTHO YIIPYTrOM B3aUMO/IeHCTBUH.
14.HabOmoeHre peakTUBHOTO JIBVDKEHMSI.

15.CoxpaHeHre MeXaHUUeCKOM SHepryuy TIpU CBOOOTHOM TaJieHHH.
16.CoxpaHeHHe MeXaHWYeCKOW SHepruy Mpy JBWKeHUU Tesa MoJ, 1elCTBUeM

TIPY>KUHBI.

JlaBopamopHbie pabombl U ONbIMbL.

1.

KoHcTpyupoBaHue TpakTa [jisi pa3roHa U [JajbHeullero paBHOMEpPHOTO
JBIDKEHUS IIIapUKa WK TeJIeXKH.

OmnpegeneHre cpefiHeld CKOPOCTU CKOJIbKEHHS OpyCKa WM JBWKEHUS
IapyKa M0 HaKJIOHHOM M/IOCKOCTH.

OmnpegeneHre yCKOpeHHUsSI Tejia TIPU pPaBHOYCKODEHHOM JBMXKEHUU TI0
HAaKJIOHHOM TJIOCKOCTH.

WccnenoBaHue 3aBUCMMOCTHM TMYyTH OT BpeMeHU MNPU PaBHOYCKOPEHHOM
JOBYDKeHUU 0e3 HauabHOW CKOPOCTH.

[TpoBepka TUIOTe3bl: €C/AW TIPU PaBHOYCKOPEHHOM [BWXeHUU 0Oe3
Haya/JIbHOM CKOPOCTU IIyTH OTHOCATCS KaK psifi HEUETHBIX UHCes, TO
COOTBETCTBYIOIIIMiE TIPOMEXKYTKU BPEMEeHU O/IMHAKOBHI.

VccnenoBanvie 3aBUCUMOCTA CH/bI  TPEHUSI CKOJIbXKEHWSI OT  CHJIbI
HOpPMaJIbHOTO [IaB/IeHHSI.

Ornpegenenuve Ko3PduiiieHTa TPeHUsT CKOJIb)KEHMUS.

OrnpeiesieHye XKECTKOCTU MPY>KUHBI.

OnpegeneHre paboThl CH/bI TPEHUSI TIPM PaBHOMEPHOM [IBIKEHWM Teja
T10 TOPU30HTA/ILHOU TTOBEPXHOCTH.



10.0Ompeznesiene  pabOTbl CWIbI YIIPYrOCTA TIPU  TIOABEMe Tpy3a C
WCTI0/Tb30BaHNEeM HeMOBMXXHOTO U TIOABMXXHOTO OJIOKOB.

11.M3y4yeHure 3aKOHa COXpPaHEHUsI SHePrum.

Pa3zen 9. Mexannueckue Ko/ie0aHus ¥ BOJIHbI.

KonebaTenbHoe aBwkeHre. OCHOBHbIE XapaKTePUCTUKH KOJieOaHMIA: TIepro/,
YyacToTa, aMIUTUTyja. MaTeMaThuecKuii U TIPY)KUHHbIA MasTHUKU. [IpeBpaiijeHue
SHEPIvH TPH KoJiebaTelbHOM JBH>KEHU.

3aTyxawiue  KosiebaHus. — BoiHyXAeHHble — KosnebaHus.  Pe3oHaHC.
MexaHrnueckue BomHbL. CBOWCTBAa MeXaHWYeCKMX BOJH. [IpofosibHbIe |
roriepeuyHbie  BOMHBI. [IMHA BOJMIHBI W CKOPOCTb €€  pacrhpOoCTpaHeHwUs.
MexaHuuecKre BOJHbI B TBEPZIOM Tejie, CeICMUUeCKHe BOJTHBI.

3ByK. I'pOMKOCTh 3ByKa W BbIcOTa TOHa. OTpakeHue 3ByKa. VH(pa3ByK u
yJIbTPa3BYK.

demoncmpayuu.

1. HaGmonenne konebaHuii Tes TOJ A€HCTBHEM CWIbI TSDKECTH U CUJIBI
YIPYTOCTH.

HabsroieHue KosiebaHMii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmtozenne BoIHYKIeHHBIX KOebaHW U pe30HaHCa.
PacripocTpaHeHue TIPo/[0/IbHBIX U ITOTIePeYHbIX BOJIH (Ha MO/Ie/H).
Habmro1eH1e 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHUUYeCKUM pe30HaHC.
JlabopamopHble paGombl U ONbIMbL.
1. OmpezeneHye 4YacTOTbl M Tiepuofia KosebaHUM MaTeMaTHUueCKOro
MasiTHUKa.

2. OmpefeneHrie 4acTOThI U Miepro/ia KomebaHuil MPY>KUHHOTO MasiTHUKA.

3. WccnenoBaHue 3aBUCUMOCTH Tepro/a KojiebaHui T0/[BeIlIeHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. ViccnemoBaHue 3aBUCHMOCTHU Tepro/ia KojiebaHuid MPY>KUHHOTO MasiTHUKA
OT MaccChl Tpy3a.

5. IlpoBepka He3aBHUCHUMOCTH Teproja KosiebaHWM Tpy3a, MOABEIeHHOT0 K
HHUTH, OT MacChI rpy3a.

6. OmBITBI, JIEMOHCTPUPYIOIMEe  3aBUCUMOCTb  Iepuoja  KoyieOaHMi
MIPY>KMHHOTO MasiTHUKA OT MacCChl TPy3a U KECTKOCTU TIPYKUHBI.

7. VI3amepeHue ycKopeHUsi CBOOOIHOTO Ma/leHusl.

Pa3pesn 10. 31eKTpoMarHuTHOE 110J1€ ¥ 3/IeKTPOMarHuTHbIE BOJIHBL.

ONeKTPOMarHuTHOe  moJjie.  DJeKTpoMarHuTHble  BosiHbl.  CBoliCTBa
3/IeKTPOMarHUTHBIX BOJH. [llKama 37eKTpOMarHMTHBIX BOJIH. Vcmonb3oBaHue
3/IeKTPOMAarHUTHBIX BOJIH [IJIsi COTOBOM CBSI3U.
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OneKTpoMarHuTHasi rpupoga cBetra. CKOpoCTb cBeTa. BomHOBBIE CBOMCTBA
cBeTa.

demoncmpayuu.

1. CgoiicTBa 3/1IeKTPOMarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBeTa.

JlabopamopHble paGombl U ONbIMbL.

1. l3yueHue CBOWCTB 37€KTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOWUILHOTO

TeneoHa.

Pa3zgen 11. CBeToBbIe IB/IEHUSA.

JlyueBasi ~ mMogenb  cBeta.  VIcTouHMKM ~ cBeta.  IIpsiMosiMHEHHOe
pacnpoctpaHeHue cBeta. 3atMeHus: CosiHLa v JIyHbel. OtpaxkeHue cseta. [lnockoe
3epkKasio. 3aKOH OTpakeHus CBeTa.

[Ipenomnenue cBeTa. 3akoH TpenomsieHus1 cBeTa. llosiHOe BHyTpeHHee
OoTpakeHWe cBeTa. Mcronb3oBaHWEe TMOJHOTO BHYTPEHHEr0 OTpPakKeHWs B
ONTHUYECKHUX CBETOBO/AX.

Jlunza. Xopx nyuern B JmH3e. OnTuyeckas cucteMa (poToarrapara,
MHUKDOCKOMNa M Tejeckomna. ['yia3 kKak onTuyeckas cucrtema. ban3opykocTe u
JlaTbHO30PKOCTb.

Pa3noxxeHne 6Gesmoro cBeta B crmekTp. OmnbiTbl HbioToHa. CrokeHue
CTeKTpa/ibHbIX LIBETOB. [lucrepcus cBeTa.

demoHncmpayuu.

[IpsiMoIMHEHOEe pacrpoCTPaHeHHe CBeTa.

OTpakeHue cBeTa.

[Tonyuenvie n306pa>keHuid B TIJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

IIpenomieHue cBeta.

OnTrueckuii CBETOBOZ,

Xop nyueii B coOuparoIiieit JimH3e.

Xop iydel B paccerBarollien JIMH3e.

[TonyueHre n306pa>keHUI C TIOMOIIIBIO JIUH3.

[TpunHLuMn geictBus ¢oToarnmapata, MUKpOCKOTMAa U TeJleCKOora.

10.Mopess riiasa.

11.Pa3nokeHue 6esioro cBeTa B CIIEKTP.

12.TTonyueHue Gesioro cBeTa MpH CJIOXKEHWH CBeTa Pa3HbIX 1IBETOB.

JlabopamopHble paGombl U ONbIMbL.

1. UccnepoBaHue 3aBUCMMOCTH YIjla OTPaKEHHs CBETOBOIO Jiyya OT yrJia
rajieHusl.

2. V3yueHune XapaKTepPUCTUK U300paykeHUs TIpeMeTa B IIJIOCKOM 3epKarie.

3. MccnemoBaHue 3aBMCMMOCTH yTJia TIPEJIOMJIEHUsI CBETOBOIO Jiyda OT yrJja
TaJieHys Ha TPaHulle «BO3JyX—CTeKJ/I0».

Wo~NouhWwWNE



4. TlomyueHrie n306pa>keHU C TIOMOIIbIO COOMpArOII[el JIMH3HI.
5. Omnpegenenve (HOKYCHOTO PACCTOSTHUSI U OMTUUECKOW CUJIbI coOUpartoleit
JIVH3BI.

6. OMBITHI 1O pa3oXKeHUto Oesloro cBeTa B CIIEKTP.

7. OmBITHI TI0 BOCIIPUSTUIO I[BETAa TIPeIMETOB TpPU UX HaO/IO/eHUN Yepe3

1|BETOBbIe (PU/ILTPBI.

Pa3pen 12. KBaHTOBBbIE SIB/ICHHS.

Omneitel Pe3epdopga v miaHetapHass MoZiesib atomMa. Mogens atoma bopa.
Wcnyckanuve v nornioljeHyde cBeta arToMoM. KBaHThI. JIMHeNyaTbie CIIeKTpPhI.

PagyoakTuBHOCTE. Anbda, 6eTa- U ramMma-u3nyueHus. CTpoeHre aTOMHOTO
saapa. Hyk/ioHHas Mogenb aroMHoro szapa. Msortombl.  PaavoakTuBHbIe
nipeBpattjeHus. [lepuos ronypacriaza aTOMHbIX 7ep.

AnepHble peakiyy. 3aKOHbI COXpaHeHUs 3apsilOBOr0 M MaCCOBOI'O UHMCeJI.
OHeprus CBsi3U aTOMHBbIX sgzaep. CBs3b MacChl U SHepruu. Peakiuu cuHTe3a U
nenenus sagep. McrouHuku sHepruv CosHLA U 3BE3.

AnepHass sHepreTuka. [leWCTBUS paJMOaKTUBHBIX M3/yUYeHHWM Ha >KUBBIE
OpraHu3MBbl.

demoncmpayuu.

CreKTpbl U3/Iy4YeHUs U TIOTJIOL|eHHS.

CriekTpsl pa3/IM4YHbIX ra30B.

CnekTp Bomopoja.

Habmrozenue TpekoB B Kamepe BusbcoHa.

PaboTa cuéTyrkKa MOHU3UPYIOLIUX U3TyUYeHUM.

Perucrpauys usnydyeHus: IpUPOAHbIX MUHEpasIoB U IIPOAYKTOB.

JlaGopamopHbie pabombl U ONbIMbL.

1. HabnrozeHue CIIJIOMIHBIX U TMHEMUaThIX CIIEKTPOB U3TyUYeHMUs.

2. VcanepoBaHue TpeKOB: HW3MepeHHe SHepPrud 4acTULbl 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. U3mepeHue paguoakTUBHOIO (hoHa.

IToBTOPHUTE/TEHO-000010AIOIIHIT MOY/Tb.

[ToBTOpPUTE/LHO-0006111ar011[KiT MO/y/Ib TIPe/IHAa3HaueH [/is1 CUCTeMaTh3alun
U 00001IeHUss TIpeJMETHOTO  COJepXKaHWs M  OmbiTa  JesTeTbHOCTH,
NIPUOOPeTEHHOTO TIPU M3yUeHUH BCero Kypca (hH3MKH, a TakKe [/Is TIOATOTOBKU K
OCHOBHOMY TOCYy/IapCTBEHHOMY 3K3aMeHy 10 Gu3uke mAjisg 00ydJarommxcs,
BbIOpABIIMX 3TOT YueOHbII MpeiMeT.

[Ipy M3ydyeHUM [AHHOTO MOZYJIS PeajM3yroTCsl U CUCTeMaTU3UPYIOTCS BU/bI
JesiTe/IbHOCTA, Ha OCHOBe KOTOPBIX 00ecrieurBaeTcs JOCTYKeHHe TIPeIMETHBIX U
MeTarnpeAMeTHbIX  TUIAHHPYeMbIX  pe3y/lbTaToB  00yueHus, ¢opMuUpyeTcs
eCcTeCTBeHHOHAayuYHasi 'PaMOTHOCTb: OCBOEHHEe HayYHbIX METOJO0B HCCJIe[0BaHUSs

o vk wWwN



SIBJIEHUM TIPUPO/IbI Y TeXHWKH, OBJIafieHHe YMeHUsMU OOBSICHATH (H3nUecKre
sIBJIeHUs], TIDUMEHSIi TOJlyueHHble 3HaHWs, pellaTh 3aJaud, B TOM UHCJe
KaueCTBeHHbIe U IKCIIepPUMeHTa/bHbIE.

[TpuHIUMITHANBHO JesiTeIbHOCTHBIN XapaKTep ZJaHHOTO pa3/iesia peau3yeTcs
3a CUéT TOro, YTO OOyuaroluecss BBLITIOJHSIOT 3aflaHus, B KOTOPBIX WM
Tripe/ijlaraeTcsi:

Ha OCHOBe TIOJIyUYeHHBIX 3HAHWM pacro3HaBaTb W HAYYHO OOBSICHATH
dur3nueckue siBIeHUSI B OKPY»Karolllei prpo/ie U MOBCeHEBHOM »KU3HM;

WCII0J/Ib30BaTh HayYHble METO/Ibl UCC/IeZIOBaHUST (PU3NUECKUX SIBJIEHUM, B TOM
yucsie JJ1s1 IPOBEPKU TMIIOTe3 U MOyueH s TeOPeTUUeCKUX BbIBOZIOB;

O0BSICHATL HayuHble OCHOBBI Hauboyiee BaXKHBIX JOCTW)KEHUM COBPEeMEHHBIX
TeXHOJIOTHM, HarlpuMep, MPaKTUYeCKOro MCI0/Ib30BaHuUs pa3/InuHbIX HCTOUHUKOB
JHEepPryuy Ha OCHOBe 3aKOHa MpeBpallleHusl U COXpaHeHUsl BCeX M3BECTHBIX BU/IOB
SHEepPruu.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBI 11O
ON3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

W3yuenue (Hy3MKU Ha YPOBHE OCHOBHOTO 001riero obpa3oBaHusi HarpaB/ieHO

Ha ZIOCTH>KeHUe JIMYHOCTHBIX, MeTarpeIMeTHBIX U MpeAMeTHbIX 00pa3oBaTebHbIX

pe3yJibTaToB.

B pe3ysibTare n3yueHusi GU3MKA Ha YPOBHE OCHOBHOTO 0011iero o6pa3oBaHUs

y obyuatoiijerocst OyayT chopMuUpOBaHbl CIeAyIOLe JTUUHOCTHBIE pe3y/bTaThbl B

4yacTu:

1) naTpuOTHYECKOT0 BOCIIUTAHHUSA:

e  TIpOSIBJIEHWE MHTepeca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOHW
(br3rueCcKoi HayKy;

e L[IeHHOCTHOE OTHOILIEeHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpa)kJaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

e TOTOBHOCTh K aKTUBHOMY yUaCTHIO B OOCYKIeHUUM OOII[eCTBEHHO 3HAUMMBIX U
TUUECKUX TPOO/IeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMeHeHHeM [OCTHKeHUM
busKy;

e OCO3HaHWE BaXKHOCTU MOpaJbHO-3TUYECKUX TIPUHLUIIOB B [IeATeTbHOCTH
YUE€HOrO;

e 3)3CTeTUYeCcKOro BOCIIUTAHUA:

e BOCIPUSTHE 3CTETUYECKUX KauyecTB (PU3UUECKOW HayKd: eé TrapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) eHHOCTU HAy4YHOI'0 MO3HAHMA:

e O0CO3HaHWe LIeHHOCTH (U3NYECKOM HAayKd KaK MOIIHOTO WHCTPYMEHTa
MO3HAaHUSI MUPA, OCHOBBI PAa3BUTHS TEXHOJIOTUM, Ba)KHEMIIeHW COCTaBJISIOLEN
KY/IbTYPBbI;

e pa3BUTHe HayuyHOW JIFOOO3HATE/JILHOCTH, WHTepeca K WCCIe[oBaTebCKON
JesiTeNTbHOCTY;

e 5) (¢opMupoBaHusi Ky/JbTypbl 3/J0POBbS M  3MOIUOHA/IBHOIO
0s1aromnostyJusi:

e OCO3HaHWe I[eHHOCTH Oe3omacHoro obpasa JKM3HU B COBPEMEHHOM
TEXHOJIOTUUeCKOM MHpe, BaXHOCTU TMpaBwi 0e30rMacHOro ToBefieHHsT Ha
TPAHCIIOpTe, Ha Joporax, C 37eKTPUUeCKHM U TeIiIoBbIM 000pyZil0BaHKWEM B
JIOMAlITHUX yC/IOBUSIX;

e chopMUPOBaHHOCTH HaBbIKA pedieKCU, PU3HAHKWe CBOETO TpaBa Ha OMIMOKY
Y TAaKOTO JKe MpaBa y pyroro 4eyjioBekKa;

e 6) TpyAOBOr0 BOCIIUTAHUSA:

e AKTMBHOE ydYacThe B pelleHUM TMpaKTUYecKuxX 3afau (B paMKax CeMbH,
oOpa3oBaTe/ibHOW  OpraHM3allid, TOpOAa, Kpasi) TeXHOJOTMUeckol u



COIMA/IbHOM HaIpaBJeHHOCTH, TPeOyIoIUX B TOM uuCie W (HU3HUYEeCKUX
3HAHUU;

e  HHTepecC K MPaKTUUeCKOMY U3YUYeHUIO NPodeccuil, CBsI3aHHbIX C (PU3HKOW;

e 7) 3K0/I0rHYeCcKOro BOCIIUTAHUSA:

e OpUeHTallds Ha TIpUMeHeHHe (U3NUeCKUX 3HaHWN [J/s pellleHus 3aJay B
00/1aCcTH OKpY’KaroIled cpeabl, ITIJIAHUPOBAHUS TIOCTYIIKOB W OI[€HKH WX
BO3MOJKHBIX MTOC/IEICTBUM [/1s1 OKPY>KaroLLel Cpe/ibl;

e 0CO3HaHWe TI00a/bHOTO XapakKTepa JKOJIOTUUeCKHX IpobreM U TyTed UX
peleHus;

e 8) ajganTanuu K M3MEHSIIOIUMCH YC/JOBHSM COIMA/TBHOM W NMPUPOAHOMU
cpe/bl:

e TMOTpPeOHOCTH BO B3aWMOIEWICTBHMY TIPH BBLITIOJTHEHUM WCC/I[I0BaHUAN U
MPOEeKTOB (hU3HMUeCKOW HarpaB/IeHHOCTH, OTKPBLITOCTh OIBITY W 3HAHUSIM
APYTHX;

e TIOBbIIIIEHHWE yPOBHSI CBOeW KOMIIETEHTHOCTA Yepe3  IPaKTUUYeCKYHo
JlesATe/IbHOCTb;

e TI0TpeOHOCTH B (DOPMHPOBAHWM HOBBIX 3HAHUM, B TOM uHC/e (OPMYIHUPOBaTh
W/, TIOHATYS, TUTIOTe3bl 0 (PU3UUYEeCKUX 00BbEKTax U SIBIEHUSX;

e 0cO3HaHMe JedUlUTOB COOCTBEHHBIX 3HAHWM U KOMIIETEHTHOCTeM B 00/1acTv
(r3uKY;

e TUIAHMPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHUU HOBLIX (PU3UUECKUX 3HAHUM;

e CTpeM/IeHHEe aHaJIM3UPOBATh U BBISB/ISATh B3aMMOCBSI3W MPUPO/IbI, 00II[eCcTBa U
5KOHOMUKH, B TOM UMCJ/Ie C UCT0/Ib30BaHUEM (DU3MUeCKUX 3HAHUU;

e OIlEHKAa CBOMX [EeUCTBUM C YYETOM BJIMSHUS Ha OKPYXKAKOLIyl Cpejy,
BO3MOKHBIX I'7I00a/TbHBIX TIOC/I€ICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATHI

B pe3synbTate OCBOEHHWsI TIpOrpaMMbl 1O ()M3MKe Ha YPOBHE OCHOBHOIO
ob1iero obpa3oBanus y obyuatorrierocst OyyT copMUpoBaHbI MeTanpegMeTHbIe
pe3y/bTaThl, BKIFOUAIOIIIVe MI03HaBaTe/IbHbIe YHUBepCaTbHbIe yueOHbIe 1eHCTBYS,
KOMMYHHUKATHUBHbIE ~ YHHMBEpCa/JbHble  y4yeOHble  [IeMCTBUs,  pEry/sSTHBHbIE
YHUBepCasbHbIe yueOHbIe eHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yUeOHbIe JeiiCTBHs

Ba3oBble jioruyeckKue AeiCcTBUs:
e BBISIB/ISATh M XapaKTepH30BaTh Cyll[eCTBeHHbIE TIPU3HAKH 00HEKTOB
(sIBJIEHUN);
e yCTaHaB/IMBaTh CYII[eCTBEHHbIM MPU3HaK K/IacCU(PUKaId, OCHOBAHUS JIJIs1



0000111eHYsT ¥ CpPaBHEHUST;

* BBISIBJIITh 3aKOHOMEPHOCTH ¥ IPOTUBOPEYMS B pacCMaTprBaeMbIX (haKTax,
JAHHBIX U HaOJIIO/IeHUSIX, OTHOCAIMXCS K (PU3UUeCKUM SIB/IEHUSIM;

*  BbISIB/ISITh IPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U MPU U3yUeHUU (PU3NYeCKUX
SIB/IEHUM W TIPOLIeCCOB, Je/aTh BBIBOABI C WCIIOMb30BAaHUEM [eJYKTUBHBIX U
VWHAYKTUBHBIX ~ yMO3aK/JIOUeHWM, BbIJBUTraTb TUIOTE3bl O  B3aUMOCBS3SX
(hU3MUeCKUX BeJIMUUH;

e CaMOCTOSTeTbHO BbIOMpATh Criocob peliieHust yueOHOM (r3rueckoi
3aflaun  (cpaBHEHMe HeCKOJIbKMX BapMaHTOB pellleHus, BbiOOp Haubosee
MOJXOJALIEro C yuéTOM CaMOCTOSITeIbHO Bbl/le/IeHHbIX KPUTEPUEB).

Ba3oBble ucc/ie/joBaTe/IbCKUe AeiiCTBHSA:

e HCII0/Ib30BaTh BOIMPOCHI KaK UCC/e[l0BaTeIbCKUN UHCTPYMEHT TT03HAHMUS;

e TPOBOJUTH MO CAMOCTOSITE/IbHO COCTaBJI€HHOMY II/IaHy OIIBbIT, HeCI0XHbBIN
¢du3nueckuii SKCriepuMeHT, Hebo blI0e Ucc/iefloBaHue (PH3UUeCcKoro sIBJIeHNS;

e OL|eHMBaTh Ha MPUMEHUMOCTb U I0CTOBEPHOCTb MHGOpMALHIO,
TOJIyUeHHYI0 B X0/le UCC/Ie[JOBaHUS UK SKCTIePUMEHTa;

e CaMOCTOSATebHO OPMYIUPOBaTh 0000ILIeHNS U BBIBO/bI TI0 Pe3y/IbTaTam
NpOBe/IEHHOTr0 Hab/II0/IeHus, OMbITa, UCC/Ie[J0BaHUS;

e TMPOrHO3MPOBATh BO3MOXKHOE Jla/IbHeMIlIee pa3BUTUE (PU3NUECKUX
MPOLIECCOB, a TakXke BbIABUraTh IPEATNOJIOKEeHUs] 00 UX pa3BUTUM B HOBBIX
YCJIOBUSIX ¥ KOHTEKCTaXx.

Pa6ota ¢ nuadopmarueii:

e TPUMEHSTh pa3/nyHble MeTO/bl, UHCTPYMEHTHI U 3arpoChl MPH MOUCKe U
oTbope WHbOpPMALNY WX JAHHBIX C YYETOM Ipe//IoXKeHHOU yueOHOM (u3nuecKoit
3a/jauy;

e aHaIM3MpOBaTh, CUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATh UH(POPMALIUIO
pa3IUYHBIX BUAOB U (HOpPM TIpe/|CTaB/IeHNSI;

e CaMOCTOSTeTbHO BHIOMPAaTh ONTUMAbHYI0 (POPMY TIpeCTaB/IeHu s
vHpOpMaLMi ¥ WUIKOCTPUPOBAaTh pelllaeMble 3aJaud HeCJ0KHbIMU CXeMaMH,
JarpaMMaMH, WHOM TpauKoM ¥ MX KOMOWHAI[ASMH.

KoMMyHHKaTHBHbIE YHHBepCca/lbHbIe yueOHbIe /[eHCTBHUS:

« B xofe obcyxaeHust yueGHOT0O MaTepyrasa, pe3y/bTaToB 1ab0paTOPHBIX
paboT ¥ TIPOEKTOB 3aZlaBaTh BOIPOCHI IO CYIIEeCTBY OOCyXJaemMoW TeMbl U
BbICKa3blBaThb MJeH, HalleJleHHble Ha pelleHde 3aauyd M [ojJep)kKaHue
6/1aroxkesiaTe/IbHOCTU 0011[eHuS;

e COIOCTaBJISITb CBOU CYXK/|€HUSI C CY>K/IeHUSIMU PYTHUX YYaCTHUKOB
auasora, 00Hapy>KUBaTh pa3vuure U CXOACTBO MO3ULUIM;

e BbIP@XaTb CBOK TOUKY 3PEHHSI B YCTHBIX ¥ TMCbMEHHBIX TeKCTax;

e My0JIMYHO TIPE/ICTAB/ISATh Pe3y/bTaThl BHITIOJHEHHOTO (JU3UUeCKOro OIbITa



(3KCepuMeHTa, UCCJle/IOBaHus, TPOEKTA);

e TOHUMAaTh U UCIMO/b30BaTh MPEUMYIIeCTBa KOMaHAHOW U
VHAUBU/IyalIbHOM paboThI MPU pellieH KOHKPeTHOM (hr3uuecKoit mpobiembi;

e TPUHUMATH LieJI1 COBMECTHOU JiesiTe/IbHOCTU, OPraHU30BbIBATh J€UCTBUS
1o eé JOCTYKEHWIO: pacripefieisiTh POH, 00CY>KJaTh TPOLIECCHI U pe3y/IbTaThl
COBMECTHOM paboThl, 000011]aTh MHEHUS HECKOJIBKUX JTHO/IeT;

BBITIOJIHATH CBOKO YaCTh PabOTHI, JOCTUTasi KAUECTBEHHOT'O pe3y/ibTaTa Io
CBOEMY HaripaB/IeHHWI0O U KOOPJAWHHPYS CBOU [IeHCTBUSI C JPYTMMU UjeHaMU
KOMaH/Ibl;

e OL|eHMBATh KAUeCTBO CBOEro BK/a/ia B OOIIHIA MPOYKT MO KPUTEPHSIM,
CaMOCTOSITe/IbHO C(hOPMYTMPOBaHHBIM yUaCTHUKAaMHU B3aUMOZEUCTBUS.

Pery/iaTHBHBIe YHUBEpPCa/IbHbIE yueOHbIe AeliCTBUA

CamoopraHu3sanus:

e BBISBJISATH TIPO0/IeMBI B )KU3HEHHBIX M YUeOHbIX CUTYaLUsX, TPeOyIoIx
J71s1 perieHus1 (GU3nueCcKux 3HaHUM;

e OpHEHTHPOBAThCS B PA3/IMUHBIX MMOAX0/aX MPUHATHS pellleHU
(uHAMBUyaTbHOE, IPUHSITHE PeLleHrs B TPYIITie, TIPUHATHE PellieHU rPYyIon);

e CAMOCTOSITeJTbHO COCTaBJISATh aITOPUTM pellieHus1 (GU3n4ecKou 3aZjauu Uin
MJlaHa MCC/IeJOBaHUS C YU8TOM HMEIOL[UXCS PecypcoB W COOCTBEHHBIX
BO3MOYKHOCTeM, apryMeHTUPOBATh Ipe/ljlaraeMble BapHUaHThI pellieHnH;

e Jles1aTh BLIOOP M OpaTh OTBETCTBEHHOCTH 3a PelleHue.

CaMOKOHTPOJIb, SMOLIMOHA/IbHBIM NHTE/I/IeKT:

e /laBaTh a/IeKBaTHYIO OLIEHKY CUTYaLUU U MpejJiaraTh MiaH eé u3MeHeHus;

e  OOBSICHSATDH TTPUUMHBI JOCTKEHUS (HeJOCTKEHHS) Pe3y/IbTaToB
JesiTe/IbHOCTH, [IaBaTh OI[eHKY IMPHOOPEeTEHHOMY OTIBITY;

e BHOCUTb KODPEKTUBHI B [IeATE€/IbHOCTh (B TOM UHMCJIe B XOJ, BbIOTHEHUST
¢bu3MuecKoro Wccae0oBaHUsI WM TIPOeKTa) Ha OCHOBe HOBBIX OOCTOSITENTbCTB,
W3MEHHUBIITUXCS CUTYallUi, YCTaHOB/IEHHBIX OLTHOOK, BO3HUKIIINX TPY/HOCTEH;

e OlIeHUBaTh COOTBETCTBUE pe3y/bTaTa LieJid U yC/IOBUSIM;

e CTaBUTH CcebsS Ha MeCTO APYToro 4ejoBeKa B XOie Criopa Win AUCKYCCUU
Ha HayuYHYI0 TeMy, IOHMMAaTb MOTHBbI, HAMEPEHUS U JIOTUKY [ PYyroro;

e TpH3HABaTh CBOE MMPaBO Ha OMIMOKY MPH pellieHNH (PU3NUeCcKUX 3a7au Uin
B YTBEP>K/IeHUSIX Ha HayuHbIe TeMbI U TaKOe >Ke MPaBo APyroro.

INPEJIMETHBIE PE3YJ/IbTATDI

K koH11y 00yueHusi B 7 KJjiacce rpeiMeTHbIe pe3y/bTaThl HA 6a30BOM ypOBHE
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl YMEeHUH:



e UCMO0JIb30BaTh MOHATUS: (PU3UUECKUEe U XUMUUEeCKUe SIBJIeHUS,
HabJ/Tto/leHre, SKCrepUMeHT, MO/eJlb, TUToTe3a, eAUHULIbI (PU3NUeCKUX BeUUuH,
aToOM, MOJIeKyJ/a, arperaTHble COCTOSIHUS BellecTBa (TBEpAoe, >KUAKOE,
razoobpasHoe), MexaHWYeCKoe [BIDKeHWe (paBHOMEpPHOe, HepPaBHOMEPHOE,
NpsSIMOJTMHEHOE), TPAeKTOPUS, paBHOZENCTBYOIIas cula, JedopMaiius (yripyras,
TlacThYecKasi), HeBeCOMOCTb, COODII[AtOIIecs: COCY/IbI;

e pasnuuaTh sBAeHus (aud@ysus, TeryioBoe ABUKeHUe YaCTUL] Bell|eCTBa,
paBHOMEDHOe [IBW)KeHHe, HepaBHOMEPHOE [IBW)KeHHe, UHEPLUs, B3auMO/IelCTBHUE
Tes, paBHOBecHMe TBEDPAbIX Tel C 3aKpelvIeHHOM OChI0 BpallleHus, repejaya
JlaB/eHus1 TBEPAbIMU TelaMH, XXUAKOCTSIMU M ra3amu, aTMoc(hepHOe JaBjieHue,
MjlaBaHue Tes, T[peBpallleHus] MeXaHWUeCKOW SHepruu) M0 ONUCAHUID UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIbITOB, JEeMOHCTPUDPYIOLIMX [JaHHOEe
dbu3rueckoe siBIeHUE;

e pacrio3HaBaTh MPOsIB/IEHHWE U3YUEHHBIX (PU3NUYECKUX SIBJIEHUM B
OKpy)KarolleM Mupe, B TOM 4Mcjie (U3UYeCKue SBIeHUs B TMPUPOJE: MPHUMepHI
JBIDKEHUSI C pa3/IMUHbIMUA CKOPOCTSIMU B >KUBOW M HEXXUBOMW MPUPOJE, [JeHhCTBUe
CU/bl TPEHUS B MIPUPO/ie U TeXHUKe, BAUsIHUE aTMOC(epHOTo /laB/ieHUsl Ha »KUBOU
OpraHu3Mm, IjlaBaHue pbIO, pblyard B Tejie 4YejiOBeKa, MPH 3TOM TepPeBOAUTH
MpakTUUeCKyl0 3afjauy B yueOHYIO, BbIeNSTh CYyIleCTBEHHble CBOMCTBA
(npy3HaKW) (pU3UUECKUX SBJIEHUN;

e OMNUCHIBATh M3yUEHHbIE CBOWCTBA TeJl U (hr3uuecKue siBJIeHUs, UCTI0JIb3Ys
dusnueckre BeMUuuHBl (Macca, 00BEM, TUIOTHOCTH BeIeCTBA, BPeMs, IyTh,
CKOPOCTb, CpeJiHsII CKOpPOCTb, CW/a YIPYTOCTH, CW/Ia TS)KECTH, BeC TeJja, CUia
TPeHUs], JAaBjieHHe (TBEPAOro Tesa, >XUAKOCTH, ras3a), BbITAJKWBAKOLAs CHUJIA,
MexXaHh4yeckKasi paboTa, MOIIHOCTb, TJIeU0 CHU/IbI, MOMEHT CH/Ibl, KOI(PHUIHEHT
T10JIe3HOTO /IeCTBUSI MEXAaHU3MOB, KUHeTUUeCKasi U MOTeHLWa/IbHast SHeprus), pu
OMMCaHWUW TMPAaBUIBHO TPAKTOBaTh (PM3UYECKUU CMBIC/ UCMOJIb3yeMbIX BeUYMH,
UX 0003HaueHUsT U eJUHUIBI (PU3NUeCKMX BeJWUMH, HaXOJUTh (HOPMYIIbI,
CBsI3bIBAOIIME JaHHYIO (DU3MUeCKYyI0 Be/IMUKMHY C JPYTMMU BeTMUMHAMU, CTPOUTD
rpauKy M3y4yeHHbIX 3aBUCUMOCTeN (PU3NUeCKUX BeJTMUMH;

e XapakKTepu30BaThb CBOWCTBA TeJl, (GU3UUeCKHUe SIBJIEHUS] U POL[ECCHI,
WCTIO/Ib3ysl MpaBW/ia CA0KeHUs1 CUl (BIOMb OJHOW MpsIMOM), 3akKOH I'yka, 3akOH
[Mackans, 3akOH ApxuMezia, TIPaBWIO paBHOBecusi pbiuara (6710Ka), «30/0TOe
MpaBU/I0» MeXaHWKH, 3aKOH COXpaHeHUsI MeXaHUUeCKOW SHEepruu, TpU 3TOM
JlaBaTb CJIOBECHYIO (DOPMYJIMPDOBKY 3aKOHa M 3alKChbIBaTh €ro MaTeMaTH4ecKoe
BbIpakeHUe;

e 00BSICHATH (hr3MUeCKUe SB/IEHUS, POLIeCCHl U CBOMCTBA TeJl, B TOM UHC/Ie
M B KOHTEKCTe CUTyaldd NPaKTUKOODUEHTUPOBAHHOIO XapaKTepa: BBISIB/ISTh
TIPUYUHHO-C/Ie/ICTBEeHHbIE CBSI3H, CTPOUTh 00BsICHeHHEe W3 1—2 JIOTMYeCcKUX I11aroB



C omopoii Ha 1-2 K3yueHHbIX CBOMCTBA (DU3HUUECKUX SIBJIEHUM, (DH3UUeCKUX 3aKOHa
WA 3aKOHOMEPHOCTH;

e pellaTb pacuéTHbIe 33Jjauu B 1-2 /1eliCTBUS, UCTIO/B3Ysl 3aKOHbI 1
(GopMyJbl, CBsI3bIBAKOIME (PH3MYECKMEe BeJMUMHBI: Ha OCHOBE aHa/lv3a yC/I0BUS
3a/jauM 3amuChbiBaTh KpaTKOe YC/IOBHE, MOACTaB/ATh (H3UUeCKHWe BeJWYUHbI B
¢dopMy/ibl ¥ TIPOBOJUTHL PacyéThbl, HAXOAUThH CIIPaBOUHBIE JJaHHblE, HeOOXOUMBbIe
JJ1s pelleHusl 3aady, OLeHHWBaTh pPEeaMCTUUHOCTh IOYUYEHHOM (PU3NUYeCKOr
Be/IMUKHBI;

 pacrio3HaBaTh MPo6/ieMbl, KOTOPbIe MOYKHO PEIIUTh TIPY TTIOMOLLU
(U3MUeCKUX MeTOZI0B, B OIMCAaHWUM MCC/Ie[0BaHUS BbIJENATh IpOBepsieMoe
NpeAnonaoKeHve (TUMOTe3y), pas3idyaTb M HUHTEPIPETUPOBATh IOTYUYEHHBIN
pe3y/bTaT, HaXOAUTh OLIMOKU B XOZie OTbITa, e/aTh BBIBO/bI TI0 ero pe3y/ibTaTam;

 TIPOBO/JWTH OIMBITHI 10 HabO/IOAEeHNIO (PHM3UUEeCKUX SIBJIEHUMN WU
(¢u3MuecKux CBOMCTB Tel: (HPOPMY/JIMpPOBaTh IIpOBepsieMble TPeZTOo/I0KeHus,
cobupaTth yCTaHOBKY U3 Tpe/|/I0XKeHHOr0o 000pyZi0BaHusl, 3alMChIBaTh X0/ OMbITa U
¢bopMyIMpOBaTh BHIBO/IbI;

*  BBINOJIHATH NIPSIMble U3MEePeHHUsI PaCCTOSIHUS, BDEMEHH, MacChl TeJla,
00bEMa, CWIbl M TemrepaTypbl C MCIOJb30BAaHHMEM aHa/lOrOBbIX U LIM(PPOBBIX
npuOOpOB, 3aMuChiBaTh TOKa3aHUsl MPUOOPOB C yu8TOM 3aJaHHOW abCOJIOTHOM
MOTPELLIHOCTH U3MepeHUii;

e TPOBOJUTH UCC/IE[0BaHKE 3aBUCUMOCTH OJHOM (PM3UUYECKOU BeJIMUUHBI OT
JPYrOM C UCMOIb30BaHUEM IPSIMBIX M3MepeHUN (3aBUCHMOCTH MYTH PaBHOMEPHO
JBWDKYILErOCsl Tejla OT BPeMeHHU [BW)XeHUsl Tesla, CUJIbl TPeHUs] CKOJIb)KeHUs OT
Beca TeJa, KayecTBa 00pabOTKY MOBEPXHOCTEH Tesl ¥ He3aBUCUMOCTH CUJTbI TPEHUS
OT IUIOLIAJY COTIPUKOCHOBEHHSI TeJl, CUIbl YIPYTOCTH OT YAJIMHEHUS! TIPY>KUHBI,
BBITA/IKMBatoIlell CUbl OT 00bEMa TMOrPY)KEHHOM uYaCTU Tejla U OT IJIOTHOCTH
JKUKOCTH, €€ He3aBUCHMMOCTH OT IUIOTHOCTU Tejia, OT TJIyOWMHBI, Ha KOTOPYIO
TIOTPY>KeHO TeJI0, YC/IOBUM TIJIaBaHUsI TeJl, YC/IOBUM PABHOBECHS pbluara v GJI0KOB),
yuacTBOBaTh B IJIAHUPOBAHWU Yy4yeOHOro HCC/iefloBaHUs, COOMpATh YCTaHOBKY U
BBIMIO/IHATh ~ U3MEpPeHusl, C/lefys TpeJJoKeHHOMY IUlaHy, (DUKCUpPOBATh
pe3y/sibTaTbl  TOJyYeHHOM 3aBUCUMOCTH  (M3UUeCKUX BeIUUMH B  BHUJE
Npe/lJIOKeHHbIX  Tabsul, W rpadukoB, [AenaTb BLIBOJALI IO  pe3yJ/bTaTaM
VCC/IeJOBaHMUS;

e IPOBOJUTH KOCBEHHbIE U3MepeHUs (PU3NUeCKUX BeIMUrH (MJIOTHOCTb
Bell[eCTBA JKUJKOCTU M TBEPAOro Tesja, CWia TPEHUSI CKOJIbXKEHUS, JaBIEHHUE
BO3/lyXa, BBITAJKUBAIOLasl CWUIa, [EHCTBYIOLas Ha IOTPY’XEHHOe B >KUAKOCTb
TeN0, KO3((ULIMEeHT TO/e3HOro [eHCTBUSI TMPOCTBIX MEXaHU3MOB), Clefys
Npe//IO)KeHHOW ~ WHCTPYKLMM: TIpU  BBIMIOJIHEHUM  U3MepeHuil  cobuparb
9KCTMepUMEeHTa/IbHYI0 YCTAaHOBKY U BBIUMCJIATH 3HaUeHUe UCKOMOU BeJIMUUHBI;



e co0/roaTh TIPABU/Ia TEXHUKK 0€30I1acCHOCTH IpU paboTe ¢ 1ab0paTopHBIM
obopyaoBaHHEM;

e yKa3bIBaThb IPUHIUIILI /1eHiCTBUSI MPUOOPOB 1 TEXHUUECKUX YCTPOMCTB:
BeChbl, TEPMOMETpP, AWHAMOMETp, COOOIAloIIecs COCy[bl, OapoMmeTp, phbluar,
TIO/IBVDKHBINA 1 HETIOJBVKHBIN 010K, HAKIOHHAs! TVIOCKOCTb;

e XapaKTepr30BaThb MPUHLIUIIBI [IeHCTBUS N3yUeHHBIX TIPUOOPOB U
TeXHUUYECKUX YCTPOMCTB C OMOPOU Ha MX OMuCaHus (B TOM YHUC/e: TIOAIIMUITHUKH,
YyCTPOWCTBO BOJOIPOBOJA, TU/PAaBIAUYECKUN T[pecc, MaHOMeTp, BBICOTOMep,
TOPIIIHEBOM HAcOC, apeoMeTp), MCMOJIb3ysl 3HAaHUS O CBOWMCTBax (PU3NUECKUX
sBJIeHUI U HeobxouMble (pr3ruecKre 3aKOHbI U 3aKOHOMEePHOCTH;

e MPUBOJUTH NPUMEPHI (HAXOAUTH UH(POPMALUIO O NpUMepax)
TPAKTUYECKOT0 MCI0/Ib30BaHUs (hHM3UUeCKUX 3HAaHUM B MOBCETHEBHOM >XKU3HU ISl
obecrieueHnsi 0e30MacHOCTH TMpU OOpaIieHuH ¢ npubopaMM W TEeXHUUYECKHMU
yCTPOMCTBAMU, COXPaHEHUsI 3[0POBbsi U COOJIIO/IeHUSI HODM 3KOJIOTUUECKOTO
TIOBe/IeHUs B OKpY>Karolllel cpe/ie;

e OCYIIECTB/ISITh OTOOP UCTOUHHUKOB WHMOpMaluy B iHTepHeTe B
COOTBETCTBUM C 3a/JaHHBIM TTOMCKOBBIM 3alipOCOM, Ha OCHOBE UMEIOIUXCS 3HaHUM
Y TMyTEM CpaBHEHHWs PAa3/MUHbIX MCTOUHHKOB BbIE/IATh UH(POPMALUIO, KOTOpas
SIBJISIETCS IPOTUBOPEUNBOI UM MOKET ObITh HeJJOCTOBEPHOM;

 KCITO/TIb30BAaTh IPH BBITIOJIHEHWHY YUeOHbIX 3a/laHU HayYHO-TTOMY/ISIPHYIO
uTepaTrypy (pUsnueckoro cojep)kaHusi, ClipaBOUHble MaTepuasibl, PeCypChl CeTH
VHTepHeT, BafileTh TpUéMaMy KOHCTIEKTUPOBAHUSI TeKCTa, Mpeobpa3oBaHUs
VvH(OpMaluK1 U3 OJJHOM 3HAKOBOM CHUCTEMBI B [IPYTYIO;

e CO3/laBaTh COOCTBEHHBIE KpAaTKHE MMCbMEHHbIE U YCTHBIE COODITeHNs Ha
OCHOBe 2—3 HCTOYHUKOB MH(MOpMaluu (r3MUecKoro CoJep>KaHus, B TOM YHUCIIe
myO/JIMYHO fie/laTh KpaTKue COOoOIeHHs O pe3y/bTaTax IPOEKTOB WM y4eOHBIX
WCC/IeJOBaHUM, TPU 3TOM TPAMOTHO WCIOJIb30BaTh H3yUeHHbIM TMMOHSITUMHBIN
anrapaT Kypca (pM3MKH, COTIPOBOK/ATh BBICTYIL/IEHUE Mpe3eHTaluel;

e TIPH BBINTOJIHEHNH yueOHBIX ITPOEKTOB 1 MUCC/IeZIOBAHUN PaCIIpe/iesisiTh
00513aHHOCTH B T'PYIITNle B COOTBETCTBUM C TOCTAB/IEHHBIMU 3a/ladyaMH, CIeJUTh 3a
BBLITIOJIHEHWEM TIIaHa JeMCTBUH, aZileKBaTHO OlleHWBaTh COOCTBEHHBIM BK/IQ[, B
JesiTeTlbHOCTh ~ TPYMIbl, BbICTpaMBaTb KOMMYHMKaTHBHOe B3aWMO/eiCTBUeE,
YUUTbIBasi MHEHUE OKPY>KatoIIUX.

K koH1ly oOyueHnusi B 8 Kjiacce npegmMeTHble pe3y/ibTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpa)kKaTb C(hOPMHUPOBAHHOCTh Y 00YUaroLUXCsl YMEHUI:

* KCII0/Ib30BaTh MOHITUSI: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE IBU)KEeHHe
aTOMOB M MOJIeKYJ, arperaTHble COCTOSIHHSI BeIlleCTBa, KpHUCTa//IdueckKue W
amop(Hble Tesla, HaCBILIEHHbIM W HEHACHILEHHBbIM Tap, BIAKHOCTb BO3AYyXa,
TemMIiepaTypa, BHYTPEHHsII JHeprus, TeIJIOBOW JBUraresb, 3JIeMeHTapHBIM



9/IeKTPUUECKUM 3apsifi, 2/IeKTpUUecKoe T110Jie, TPOBOJHUKHA U JAUITEKTPHKH,
MOCTOSIHHBIM 3/IEKTPUYECKUM TOK, MarHUTHOE M0JI€;

e pas3/uuaTh sABeHUs (TeI/I0BOe paclliUpeHue U CxaTue, Terionepeiaua,
TerJIOBOE paBHOBeCHEe, CMauMBaHWe, KalNWLIsPHbIe sBJEHUS, WCHapeHue,
KOH/IeHCallusl,  TiJlaB/ieHWe,  KpUCTa/uiM3auus  (OTBep/ieBaHHe),  KUIIeHUe,
Teryionepesayva (TeryiornpoBOAHOCThb, KOHBEKLIUS, H3/lyueHHne), 37eKTpr3alius Tel,
B3aKMMO/IelCTBUE 3apsi/iOB, eUCTBUSI 3JIEKTPUUECKOI0 TOKA, KOPOTKOe 3aMblKaHUe,
B3aMMO/IeCTBUE MarHWTOB, /IeWCTBME MAarHUTHOTO TIO/S1 Ha TMPOBOJHUK C TOKOM,
9/1eKTPOMarHUTHasE WHJYKLMS) 0 OMMCAHWI0 MX XapaKTepHbIX CBOMCTB M Ha
OCHOBE OMbITOB, JIeMOHCTPUPYIOLIUX AaHHOe (hH3ruUecKoe siBIeHUE;

e pacrio3HaBaTh IMPOSIB/IEHUE U3yUeHHBIX (PU3NUECKUX SIBJIEHUM B
OKpYy>XKawljeM Mupe, B TOM YHC/Ie (QuU3NUecKrde sIBJIeHUs1 B TIpUPO/Jie:
TOBEPXHOCTHOE HAaTsDKeHHe W Kalu/ispHble SiBJIeHWs B MPUPOJe, KPUCTa/Ibl B
npupozie, wu3nyueHue CofHIla, 3aMep3aHWe BOJIOEMOB, MOpCKHe OpH3HI,
obOpa3oBaHue pOChl, TYMaHa, WHes, CHera, JIeKTpUUecKue siBjieHus B aTMocdepe,
3/IEKTPUYECTBO >KUBBIX OPraHW3MOB, MarHUTHOe MoJjie 3eMJd, Apeud MoJI0CoB,
poJIb MarHUTHOTO TMOJIA /s >KU3HU Ha 3emJje, TMOJIApHOe CHsIHWe, TpPU 3TOM
MePeBOIUThL TIPAaKTUUECKYI0 3afiauy B yueOHYIO, BBIJENSITh CYII[eCTBEHHBIE
CBOMCTBA (MpU3HAKK) (GHU3UUYECKUX SBIEHUN;

e OMUCBHIBAThb U3yUYEeHHbIE CBOMCTBA TeJl U (PU3nuecKure siBJeHUs], UCTIONb3YS
dbu3rnuecke BeMUMHBI (TeMIlepaTypa, BHYTPeHHSII JHeprusi, KOJIMYeCTBO
TeIJIOThl, y/e/ibHasi TeIJIOEMKOCTb BellleCTBa, yJenbHas TeIvioTa TIIaBleHus,
yJe/lbHas TeIsioTa IapooOpa3oBaHMsl, y/elbHas TeryioTa CropaHusi TOTUIMBA,
KO3(POULIMEHT TMO0JIe3HOTO [IEeMCTBUS TEIVIOBOW MalllMHbl, OTHOCUTE/bHAas
BJI&)KHOCTb BO3/yXa, 9JIGKTPUUECKUM 3apsifi, CWJa TOKa, 9JIeKTpUUecKoe
HarpsbkeHue, COTMPOTUB/IEHVEe TPOBOJHUKA, Y/e/bHOe COMpOTHB/IEHUe BelllecTBa,
paboTa ¥ MOIIHOCTb 3/7EKTPUUECKOTO0 TOKa), TMpH OMUCAHUM TIPaBUILHO
TPAaKTOBaTh (U3NUECKHUN CMBICT HCIO/Ib3YeMbIX BeMUWH, O0003HaueHus W
eIMHULIbI (DU3UUECKUX BeJMYMH, HaXOWUTb (POpMYJibl, CBsi3bIBaloOlllie JJaHHYIO
(bU3MUecKylo Be/IMUMHY C APYTMMH BelMUYMHaMH, CTPOWTL TpaUKyd M3y4yeHHBIX
3aBUCUMOCTeN (PU3NUeCKUX BeJTMUMH;

e XapaKTepu30BaTb CBOWCTBA TeJ, (U3nUeCKre SIBIeHUS U MPOLeCChI,
WICTI0/Tb3Ysl OCHOBHbIE TT0JIOXKEHHUSI MOJIEKY/IIPHO-KUHETHUECKOW TeOpUH CTPOeHUSs
BellleCTBa, TMPUHLIMI CYIepIio3UuliMK MoJield (Ha KauyeCTBEHHOM YPOBHe), 3aKOH
CcoxXpaHeHusd 3apsifa, 3akoH Oma /1 yvyacTKa 1jern#, 3akoH [)xoyss—/leHiia, 3aKoH
COXpaHEHUsI SHepPruM, TMpU 3TOM [laBaThb CJOBECHYIO (DOPMY/JMPOBKY 3aKOHa U
3aMMChIBaTh €ro MaTeMaTUueCckKoe BbIpayKeHUe,;

e 00BSICHATH (PU3HUECKHE TTPOLIECCH] M CBOMCTBA TeJl, B TOM UKC/Ie U B



KOHTEKCTe CUTyalud MPAaKTUKOOPUEHTUPOBAHHOTO  XapakKTepa:  BbISIB/IATh
TIPUUMHHOC/IICTBEHHbIE CBSI3U, CTPOUThH 00bsiCHeHHe U3 1—2 JTOrMuecKUx I11aroB C
Ornopoi Ha 1-2 W3yueHHbIX CBOMCTBA (PU3UUYECKUX SBIEHUM, (PHU3UUECKMX 3aKOHOB
V/TU 3aKOHOMEPHOCTEW;

e pellaTh PAaCUETHBIE 3a[jaUU B 2—3 [1eliCTBUS, UCIIO0/b3Ys 3aKOHbI U
dbopmybl, CBsi3bIBatOIIMe (DH3MUEeCKHe BeJIMUMHBI: Ha OCHOBE aHa/iv3a yC/IOBUS
3a/laud 3alvCbiBaTh KpaTKOe YCJIOBHe, BBISB/ISATH HENOCTAaTOK JaHHBIX JJIs1
pellieHus 3a/lauM, BIOMpaTh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIe ZJIs e€ pelleHus,
TIPOBO/IUTH PACUéThl ¥ CPaBHUBATh MOJyUeHHOe 3HaueHue (PU3NUYecKoil BeJIMUMHBI
C U3BECTHBIMU JAHHBIMU;

e pacrio3HaBaTh MPOO/IEMbI, KOTOPbIE MOYKHO PeIITUTh TIPU MTOMOIIIU
(U3MUeCKUX MeTOJOB, WCMOJIb3ysi OMUWCAHWe WCC/IeIOBaHUS,  BbIJE/ATh
TIpoBepsieMoe TIpe/INO0/I0)KeHre, OlleHUBaTh MPaBUW/ILHOCTh TOPs/IKAa TPOBeAEeHUs
WCC/IeIOBaHUS, [lefiaTh BbIBO/IbI;

e TIPOBOJIUTH OIIBITHI 110 HabO/IOIeHNI0 (hH3UUeCKUX SIBJIEHUN WU
(u3MuecKux CBOWCTB Ten (Kanmw/uisipHbIe SIBJIEHUS, 3aBHUCHUMOCTb [laBJIeHUS
BO3ZyXxa OT ero o00ObéMa, TemrepaTypbl, CKODOCTH IIpollecca OCThIBaHUSA W
HarpeBaHusi TpU U3/IyuyeHHH OT LiBeTa WM3Jydaroljeld (TorJ/oirarolei)
TOBEPXHOCTH, CKOPOCTb MCITapeHUsI BO/Ibl OT TeMIlepaTyphbl KUJKOCTU Y TJIOLA U
eé MOBEPXHOCTH, 3JIEKTpU3alLUs Te/l U B3aUMO/JEHUCTBUE 3JIEKTPUUECKUX 3apsifioB,
B3aUMO/Ie/iICTBUE TIOCTOSTHHbIX MAarHUTOB, BU3ya/M3allusi MarHUTHBIX T[10OJIeu
MOCTOSIHHBIX MarHuTOB, JE€MCTBUSI MarHUTHOTO MOJII Ha TMPOBOJHUK C TOKOM,
CBOWCTBA 3/71€KTPOMAarHuWTa, CBOMCTBA 3J/IEKTPO/JIBUraTesisi IOCTOSTHHOTO TOKa):
dbopMy/poBaTh TIpOBEpsieMble  TPEeATIONOXKeHHs, COOHUpaTh YCTAaHOBKY U3
TIpe//IoyKeHHOTo  000py/Zi0BaHUsI, OMMCHIBAaThL XOJ OIbITa U (POPMYIUPOBATh
BBIBO/IbI;

* BBITIOJTHSATD TPsIMble U3MepeHUs TeMIlepaTypbl, OTHOCUTEIbHOM
BJI&KHOCTH BO3/yXa, CU/bl TOKA, HAMNpPsOKEHWs C MCIOJb30BaHMEM aHaJ/IOrOBbIX
nprOOPOB 1 [JaTUMKOB (DH3NUECKUX BETMUWH, CPABHUBATh Pe3y/bTaThl W3MepeHU
C yuéTOM 3aZlaHHOW abCOJTFOTHOM TTOTPeIITHOCTH;

e TIPOBOJUTH MCC/e[J0OBaHHEe 3aBUCUMOCTH O/IHOW (PU31UeCKOM BeJTMUYMHBI OT
JPYroM C WCMHOJIb30BaHWEM TIPSIMbIX M3MepeHUH (3aBUCUMOCTh COMPOTUB/IEHUS
MPOBOJJHMKA OT €ro [J/WHbI, TIJIOU[aZy TIOTIePeYHOr0 CeueHus U Y/eJbHOro
COMPOTUB/IEHUS BelllecTBa MPOBOJHUKA, CH/bI TOKa, WAYILEro yepe3 MPOBO/HUK,
OT HamfpsbKeHusi Ha NPOBOJHUKEe, WUCCAe[iloBaHUWe TI0C/e0BaTe/lbHOTO |
napajjie/lbHOr0  COeJUHEHUM TIPOBOJHUKOB): IJIaHUPOBAaTh UCCJ/Ie[jOBaHUe,
coOMpaTh yCTaHOBKY W BBITIOJHATh U3MEPeHUs, Ciefysl Tpe/oyKeHHOMY TUIaHy,
¢dbuKCcHpoBaTh pe3y/abTaThl MOTyYeHHON 3aBUCUMOCTH B BUjle Tabiull U rpadukoB,
JlefiaTh BbIBO/IbI IO pe3y/ibTaTaM MCC/e/J0OBaHus;



e TPOBO/IUTH KOCBeHHbIE N3MePeHUsl (PU3NUeCKUX BeTMurH (yZe/bHast
TeTVIOEMKOCTb BeIl[eCTBa, COMPOTHBJ/IEHWE TPOBOJHUKA, paboTa W MOIHOCTb
3JIEKTPUYECKOTO TOKA): TUIAHUPOBaTh U3MepeHwUs], COOMpaTh SKCIIePUMEHTaTbHYHO
YCTAaHOBKY, C/efys TpeJAJoXKeHHOWM WHCTPYKLUWH, UM BBIUMCISATh 3HaueHHe
Be/TMUMHBI;

e co0mrofaTh TIPABU/Ia TEXHUKK 0€3011acHOCTH TIpu paboTe ¢ 1abopaTopHBIM
obopyoBaHuEM;

e XapaKTepH30BaTh MPUHLIUIIGI IeHCTBHUS N3yUeHHBIX TIPUOOPOB U
TeXHUYECKUX YCTPOWCTB C OMOPOM HAa WX OMUCaHUS (B TOM 4YHUC/Ie: CUCTeMa
OTOTUIEHUSI [IOMOB, THUTDOMeTp, TlapoBasi TypOWHa, amrepMeTp, BOJbTMETP,
CUéTUMK  JMEKTPUUECKOM  SHEPruM,  3JIeKTPOOCBETHUTe/IbHbie  TIPUOOPHI,
HarpeBaTesbHbIe 3JIEKTPOTIPUOOPHI (TIPUMepkI), 3/1eKTpUUYeCcKre MpeoXpaHUuTeNH,
3/IEKTPOMAarHuT, 3/eKTPOABUTATe/b TIOCTOSTHHOTO TOKA), WCIO/b3ys 3HAHUS O
CBOMCTBaxX (hM3UUECKUX sIBJIeHUN U HeoOX0AuMble (Pr3ndeckre 3aKOHOMEPHOCTH;

e pacIio3HaBaTh MPOCThIE TEXHUUECKHE YCTPONCTBA U U3MEPUTETbHbIE
npubOphl TI0 CXeMaM M CXeMaTU4YHBbIM PHCYHKaM (KMIKOCTHBIA TepMOMeTp,
TEPMOC, TICUXPOMETpP, TUIPOMETp, JBHUTaTe/lb BHYTPEHHero CropaHwus,
9/IEKTPOCKOII,  PeocTaT), COCTaB/IATb CXeMbl 3JeKTPUUeCKUX 1ieller ¢
MoC/ie/oBaTe/IbHBIM M TlapasulelbHbIM — COeIMHEHWEeM  3JIEMEeHTOB, pa3/inyast
yC/I0BHBbIe 0003HaUEHUsI 37IeMEeHTOB /IeKTPUUECKUX 1ieTIel;

e TPUBOJAUTH ITPUMephI (HaXOAUTb MH(OPMALIMIO O TIpUMepax)
MIPAKTUUeCKOT0 MCIOb30BaHUs (PU3MUEeCKUX 3HAHUM B MOBCEAHEBHOMN >KU3HU IS
obecrieueHusi 6e30MacHOCTU TpU obOpalieHUd € TpubopaMu U TeXHUUeCKUMU
yCTPONCTBAaMU, COXPAHEHUsI 3/]0pPOBbsi M COO/IO/IEHUSI HOPM 3SKOJIOTUYECKOTO
TIOBe/IeHHsI B OKPY KaroIlleil cpejie;

e  OCYILLeCTBJSTh MOUCK MHGOPMAL[UK (PU3NUECKOT0 COZIeP>KaHUsI B
VHTepHeTe, HA OCHOBE UMEIOIUXCSl 3HAHUM U MyTEéM CPaBHEHUS IOTIOTHATE/TbHBIX
HWCTOYHWKOB BBIJINATh WHMOPMAILI0, KOTOpasi SB/SIeTCS TMPOTHBOPEUMBOM WU
MO>KeT OBITh HeIOCTOBEPHOMT;

* KCII0/Ib30BaTh IPU BBITIOJIHEHWH YUeOHbIX 3a/laHui HayYHO-TIOMY/ISIPHYIO
nuTeparypy (pu3nueckoro cojiepkKaHusl, CrIpaBOUHbIe MaTepHasibl, peCypChl CeTH
WHTepHeT, BrajeTb MpUEMaMU KOHCIIEKTUPOBAHUs TeKCTa, Iipeobpa3oBaHus
vH(OpMalK1 U3 OJHOM 3HAKOBOM CHCTEMBbI B [IPYTYIO;

e CO3/laBaTh COOCTBEHHbBIE TTMChMEeHHbIe ¥ KPaTKUe YCTHbIe COODIIeHus,
0000111as HH(MOOPMaIMIO U3 HECKOBKHUX MCTOYHUKOB (PU3NUECKOTO COJIeP>KaHUsI, B
TOM uMWcie TNyO/JMYHO  TIPeACTaBsiTh  pe3y/bTaTbl  TIPOEKTHOW WU
WCCIIeJOBaTe/TbCKOM /IeATeTbHOCTH, TIPH 3TOM IPAMOTHO MCI0J/Ib30BaTh N3yUYeHHbIH
MOHATUMHBIM  ammapar  Kypca  (U3UKH,  COTNPOBOXKJATh  BBICTYILIEHHE
ripe3eHTalyen;



e TIpY BBITTOTHEHUH YUeOHBIX MIPOEKTOB U MCC/Ie0BAHUM (PU3NUECKUX
MPOLIECCOB  pacripefiesiiTb  00S13aHHOCTM B TPYIlIIe B COOTBETCTBHM  C
MOCTaB/eHHbIMM 3ajJlauaMM, CJ/IeIUTh 3a BBINIOJIHEHHMeM IijlaHa [JelCTBUM U
KOPpPEKTHPOBAaTh €ro, afiekBaTHO OIleHWBAaTh COOCTBEHHBIM BK/a/ B JeSTETbHOCTD
IPYIIIbI, BICTPaBaTh KOMMYHHKATUBHOE B3aUMO/IeMCTBYe, MPOSIB/ISISi TOTOBHOCTh
pa3speliaTb KOHMIUKTHI.

K koHIly 00yueHus B 9 K/1acce ripefiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE
JIOJDKHBI OTPaXKaTh C(hOPMHUPOBAHHOCTH Y 00YUaloIUXCsl YMEHHIM:

e 1CIIO/b30BaTh MOHSTHS: CUCTeMa OTCUETa, MaTeprasibHasi TOUKa,
TPaeKTOpHsl, OTHOCHUTe/TbHOCTb MeXaHUYeCKOro BWKeHus, JedopMaiius (yrpyras,
rjacTA4YecKasi), TpeHWe, LIeHTPOCTPeMUTe/IbHOe YCKOpeHWe, HeBeCOMOCTb U
Tieperpy3ku, 1[eHTP TsPKeCTH, abCOTFOTHO TBEPOe Teso, LIEHTP TSHKeCTU TBEP/OTO
Tesa, PABHOBECHe, MeXaHWUecKrhe KoyiebaHHWs W BOJIHBI, 3BYK, HH(pa3ByK H
yAbTPa3BYK, 3/JIeKTPOMarHUTHbIE BOJIHBI, IlIKasa 37€eKTPOMarHUTHBIX BOJIH, CBET,
6/1M30pYKOCTh M /1aJIbHO30PKOCTh, CIIEKTPhl WCITyCKaHUS U TOTJIOIeHus, anbda,
beTa- ¥ raMMa-U3/TydeHus1, U30TOIIb, SijepHast SHepreTHKa;

e pas3/uyaTh sBAeHUs (paBHOMepHOe 1 HepaBHOMepPHOe TPsSMOJIMHEeNHOe
JBIDKEHHEe, PaBHOYCKOPEHHOE IIPSIMOJIMHEMHOe ABIKeHWe, CBOOOJHOe TaZieHHe
Tesl, pABHOMEPHOe ABWKeHUEe MO0 OKPY’KHOCTH, B3aUMO/IeICTBUE Tesl, peaKTHUBHOE
NBIDKeHMe, KomebaTelbHOe IBIKeHHe (3aTyxarollie U BLIHYKIEeHHbIe KojleOaHus),
pe30HaHC, BOJIHOBOe  [BW)KeHWe, OTpakeHHWe  3ByKa, MpSIMOJMHeHHoe
pacripocTpaHeHue, OTpakeHWe | IIpe/ioMJieHHWe CBeTa, I10JIHOe BHYTpeHHee
oTpakeHHe CBeTa, pa3jioykeHre Oesoro cBeTa B CIIEKTP M CI0KeHHe CIIeKTpaabHbIX
1[BETOB, [JUCIEPCUSI CBETa, €eCTeCTBEHHAas paJIMOaKTUBHOCTb, BO3HUKHOBEHUE
JIMHeMYaTOro CIeKTpa M3J/IyueHUs1) M0 OMMCAHUI0 UX XapaKTepHbIX CBOMCTB U Ha
OCHOBE OMbITOB, /IeMOHCTPUPYIOLIUX AaHHOe (hH3ruUecKoe siBIeHUE;

e pacrio3HaBaTh IMPOSIB/IEHUE U3yUeHHBIX (PU3UUECKUX SIBJIEHUM B
OKpY>KaroljeM mupe (B TOM uuc/ie (r3udecKue siBJeHUs B MPUPOJE: MPUIUBBI U
OT/IUBBI, JABWKeHHe TiaHeT CoJIHeUHON CHUCTeMbl, peaKTHBHOe ABM)KEHUE >KUBBIX
OpraHM3MOB, BOCIIPUSITUE 3BYKOB >KUBOTHBIMM, 3eMJ/IeTpsiCeHUe, CeliCMUUecKue
BOJTHBI, IIyHaMH, 3X0, 1IBeTa TeJl, ONTHYecKye siBJIeHUs1 B IpUpojie, Oronorunyeckoe
JIeUCTBUE BUJAUMOrO, yJAbTPA(UOJETOBOTO W PEHTTeHOBCKOTO U3J/yYeHUH,
eCTeCTBeHHbIM paZJMOAKTUBHBLIM (OH, KOCMHUUeCKHe JIyud, paJH0aKTHBHOE
W3/lyueHre TIPUPOJHBIX MHUHEpasoB, AEeMCTBUe paJuOaKTUBHBIX U3TyueHUM Ha
OpraHu3M uYejioBeKa), TPH 3TOM IepPeBO/UTH TMPaKTUUeCKYI0 3afiauy B yueOHYIO,
BbIJIE/ISITh CYI|eCTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3NUECKUX SIBJIEHUU;

e OMNUCBHIBATb U3yUeHHbIe CBONCTBA TeJl U (pru3nuecKye siBJeHUs], UCTIONb3Ys
dbu3Muecke BeIWUMHBI (CpefHSIsT W MrHOBeHHass CKOpPOCTb Tefa TIpH
HepaBHOMEDHOM /IBM)KEHHHU, YCKOpeHUe, nepemellieHre, MyThb, YI/I0Basi CKOPOCTh,



Cuia TPeHusl, Cuja yrIpyrocTH, CUia TsHKeCTH, yCKOpeHre CBOOOAHOrO TafieHwus,
BeC Teja, WUMITy/IbC Tesa, UMITy/bC CW/bl, MeXaHudeckass paboTa KW MOIIHOCTb,
MOTeHLMa/JbHasi 3HEeprusi Teja, TMOAHATOIO HAaJ TOBEPXHOCTBIO  3eMJIH,
MOTeHL|Ma/JIbHasi SHepPrusi CKaTOW IPY)KWHbI, KWHeTWYecKas SHeprus, Io/Hast
MeXaHuuecKasi SHeprusi, epyuoj, U yactoTa KosiebaHuM, [/IiHa BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBeTa, IOKa3aTe/b IPeJOMJIEHUsl Cpeibl), MpH
OMUCAHUM MPAaBUIbHO TPAKTOBAaTh (PU3MYECKUN CMBIC/ HCIIOIb3YEMBIX BeJIMYMH,
o0o03HaueHWss ¥ eAUHUIBI (PU3NUECKUX BeJIUYMH, HAXOAUTb (HOPMYJIbI,
CBSI3bIBAIOLME AHHYIO (PU3UUeCKYIO BeIMUMHY C IPYTMMM BeJIMUYMHAMU, CTPOUTH
rpaviKi U3y4yeHHbIX 3aBUCUMOCTelN (PU3NUYECKUX BeJIMUMH;

e XapakKTepu30BaThb CBOWCTBA TeJl, (pU3UUeCKHUEe SIBJIEHUS] U POL[ECCHI,
VICTI0J/Ib3Yys 3aKOH COXPaHEeHUsl SHepPruM, 3aKOH BCEMHPHOrO TATOTEHUs], TIPUHLIUI
CyNepHo3uLiMi CWI, TPUHLMII OTHOCHTenbHOCTH ['anmunes, 3akoHbl HBIOTOHa,
3aKOH COXPaHeHUsl UMITY/IbCa, 3aKOHbI OTPa)KeHUs U NPeJIOM/IeHUS] CBETA, 3aKOHBI
COXpaHeHMs 3apsiloBOr0 M MacCOBOIO YMCEN TIPU SI[|ePHBIX peakLUsiX, MTPU 3TOM
[laBaTb CJIOBECHYIO (DOPMYJIMPDOBKY 3aKOHa U 3alKCbIBaTh €ro MaTeMaTH4ecKoe
BbIp@)KEHUE;

e 00BsICHATDH (hri3rUecKUe MPOLeCChl U CBOMCTBA TeJsl, B TOM YUCJ/Ie U B
KOHTEKCTe CUTyaluld MpPakKTUKOOPUEHTHPOBAaHHOTO  XapakTepa:  BBISB/ISATh
TIPUYMHHO-CJIe/ICTBEHHbIe CBSI3U, CTPOUThH O00bsCHeHHe U3 2—3 JIOTUYeCKUX I11aroB
C oropol Ha 2-3 M3y4yeHHbIX CBOWMCTBA (HU3MUECKUX SIBJIEHUM, (PU3NUeCKUX
3aKOHOB WJIH 3aKOHOMEPHOCTeN;

e peLlaTh PAaCUETHBIE 3a/ja4uM (OMUPAIOLMECs Ha CUCTeMY U3 2—3
yPaBHEHMI), WCMO/Ab3ysl 3aKOHbl M (DOPMYJIbL, CBSi3bIBAKOIUE (HU3UUECKHE
Be/IMUMHBL: HA OCHOBE aHaju3a YC/IOBMS 3a/laud 3alMChiBaThb KpaTKOe YCJIOBUeE,
BBISIB/IATE HEZIOCTAlOL[Me WiIM W30bITOUHble [laHHble, BbIOMpaTh 3aKOHbI U
dbopMysibl, HeoOXoAUMBbIe [Jisi pelleHUs, TMPOBOJWUTb pacuéThbl W OLIeHWBAThb
PeayMCTUYHOCTh MOTyUYeHHOI'0 3HaueH!st (PU3NYeCKON Be/TMYUHBI;

 pacrio3HaBaTh Mpo6/ieMbl, KOTOPbIe MOYKHO PEIIUTh TIPY TTIOMOLLU
(GuU3MUecKUX MeTOZOB, WCIIO/Ib3ysl ONMCAHWe HWCC/Ae/IoBaHUsl,  BbIJE/STh
TIpoBepsieMOe TIPeAIO/IOKeHHe, OLleHWBaTh MPaBW/IBHOCTh TOPsJKA TMPOBEAEHUS
WCC/IeIOBaHUs], ZieJlaTh BBIBO/IbI, WHTEPIPETUPOBATh pe3y/bTaThl HaO/MOJeHn 1
OIIBbITOB;

* TIPOBO/IUTH OIBITHI IO Hab/HOAEeHNIO (PM3UUYEeCKUX SIBI€HUMN WU
(¢ur3nUecKux CBOMCTB Tes (M3yueHHMe BTOpPOro 3akoHa HbIOTOHa, 3aKoHa
COXpaHeHHUsl SHePruM, 3aBUCUMOCTh Tiepro/ia KonebaHui MPY)KUHHOTO MasiTHUKA
OT Macchl Tpy3a U KECTKOCTU MPY)KUHBI U HE3aBUCUMOCTb OT aMILIUTY/bl MaJbIX
KosiebaHWM, MPsSIMOJIMHEHOe paclpoCcTpaHeHue CBeTa, pas/ioykeHue Hesoro ceera
B CIIeKTp, W3yuyeHHe CBOWCTB H300pakeHWs B TIUJIOCKOM 3epKajie U CBOMCTB



M300pa)keHUsT TIpeMeTa B COOMparomied /uH3e, HaOMOAEeHHe CIIJIONIHBIX MU
MUHEeNUaThIX CIEeKTPOB W3/y4YeHMs): CaMOCTOSITeIbHO COOMpaTh yCTAaHOBKY W3
n30bITOUHOTO Habopa 000Opy/I0BaHUs], OMMChIBATh X0/ OMbITa U €ro pe3y/bTaThl,
dbopMyMpoBaTh BHIBO/bI;

e TPOBO/UTH MPH HEOOXOAMMOCTH CEepHIO0 TIPSIMBIX U3MEPEeHHH, oTipeiesis
cpefHee 3HaueHHe M3MepsieMOl BeMurHbI ((DOKyCHOe pacCTOSTHHEe COOHMparoIre
JTUH3bI), 000CHOBBLIBATh BHIOOP Criocoba u3MepeHus (M3MepUTebHOTO TIprubopa);

e TIPOBOJUTHL UCC/Ie/IOBaHKE 3aBUCUMOCTeN (M3UUeCKUX BEeJIMUUH C
WCTI0/Tb30BaHHEM TIPSMbIX H3MepeHHM (3aBUCHMMOCTh TIYTH OT BpeMEeHHW IpHU
PaBHOYCKOPEHHOM [IBIbKeHMM 0e3 HaualbHOW CKOPOCTH, Tepuoja KosiebaHMit
MaTeMaTH4YeCcKOTro MassTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTJla OTPa)KeHHs CBeTa
OT yrja mafileHuss U yrja TMpejOM/JIeHUs OT yr/a TiaJileHus): TIJIaHUpOBaTh
HCCieJoBaHWe, CaMOCTOSATeTbHO COOMpaTh YCTaHOBKY, (PMKCHUPOBATh pe3y/IbTaThl
TIO/TyUeHHOW 3aBUCUMOCTH (M3UUYECKUX BeJMYMH B BUje Tab/uI[ U rpaguKOB,
JleniaTh BBIBO/IBI 110 Pe3y/ibTaTaM UCC/Ie/IOBaHUS;

e TIPOBOJUTH KOCBEHHbIE U3MepeHus (hr3uueCcKrX BeJIMUrH (CpeHsIsI
CKOPOCTh U YyCKOpeHHe Tejla TPH PaBHOYCKOPEHHOM [BW)XEHWU, YCKOpeHHe
cBOOO/IHOTO TafieHUs], >KECTKOCTh TIPYKUHBI, KO3((MULIMEeHT TPeHUs CKOJIb)KeHUS,
MexaHWYeckass paboTa ¥  MOIHOCTh, 4YacTOTa U Iepuofi  KojebaHuit
MaTeMaTUUeCKOTO W TMPY>KWUHHOTO MAasiTHUKOB, ONTHUeCKas CHia CcOoOMparolie
NMWH3bI,  pafiMOaKTHUBHBIM  (OH):  IJIAHUPOBaTh  H3MepeHHs, CoOupaTh
9KCTIepUMEeHTaIbHYI0 YCTAHOBKY U BBITIO/HITh U3MepPeHHs1, C/ieysl pe/Ji0KeHHOM
WHCTPYKIMM, BBIUMC/ISATHL 3HAueHWe BeJMYMHBI M aHA/M3UPOBATh I1OyUYeHHBIE
pe3yJ/bTaThbl C YUETOM 3alaHHOMU TMOTPEITHOCTU U3MePeHU;

e co0roaTh TIPABU/IA TEXHUKKM 0€30I1acHOCTH IpU paboTe ¢ 1abopaTopHBIM
obopyaoBaHHEM;

e pa3nMuaTh OCHOBHbIE MPU3HAKH M3YUeHHBIX (H3UUeCKUX MOJIe/ei:
MaTepraabHas TOUKa, abCOMIOTHO TBEp/O€e TeJsI0, TOUEeUHbIH UCTOUHHK CBeTa, JyY,
TOHKasl JINH3a, TyIaHeTapHast MO/ie/Tb aTOMa, HYK/IOHHast MOZie/Tb aTOMHOTO si/ipa;

e XapaKTepr30BaThb MPUHLIUIIBI IeHCTBUS N3yUeHHBIX TIPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OMUCaHUs (B TOM 4YMC/e: CIUI0OMeTp,
JaTYUKU TI0JI0’KEeHUsI, PACCTOSIHUSL U YCKOPEeHUsI, pakeTa, 3X0JI0OT, OUKH, TIePUCKOTI,
doToanmapar, ONTAYECKHWe CBETOBOJbI, CIEKTPOCKOI, J03WMeTp, Kamepa
BunbcoHa), uCMoAb3yss 3HaHWUS O CBOMCTBaX (PU3MUeCKUX SBAEHUW U
HeobxouMble (hr3MUecKre 3aKOHOMEpPHOCTH;

e HCIMOJIb30BaTh CXeMbI U CXeMaTUUHbIe PUCYHKU M3YUeHHBIX TeXHUUEeCKUX
YCTPOMCTB, WU3MepUTEebHBIX TIPUOOPOB Y TEXHOJOTHYEeCKHX TIPOLIeCCOB TIPH
pellleHUM yueOHO-TIPAKTUUeCKUX 3a/layu, OMNTUYeCKHWe CXeMbl [Jsi TOCTPOeHMUS
1300pa’kKeHU B IJIOCKOM 3epKasie U cobupartolijeii TMH3e;



e TIPUBOZUTH NIPHUMePHI (HaX0AWUTh UH(OPMALMIO O TIPUMepax)
MPaKTUYeCKOT0 UCI0/1b30BaHUs (hH3UYeCKUX 3HAHWUW B MOBCEIHEBHOW >KU3HU /IS
obecrieueHusi 6e30MacHOCTU TpU obOpalieHUd € TpubopaMu U TeXHUUeCKUMU
yCTPONCTBAaMU, COXPAHEHUsI 3/J0pPOBbsi M COO/IO/IEHUSI HOPM 3KOJIOTUYECKOTO
TIOBeJIeHUsI B OKPY>KarolLel cpe/ie;

e OCYILeCTB/STb MOWCK MHPOpMaLK HU3NUYEeCKOT0 COZlep>KaHus B
WHTepHeTe, caMOCTOSITeNTbHO (HDOpPMYJIUPYSI TIOMCKOBBIM 3arpoc, HaXOAUTh IyTH
oripe/ieJieHus1 IOCTOBEPHOCTU TOTy4eHHOW MH(OpPMAI[MM Ha OCHOBE UMEIOIIUXCS
3HaHWU U IOTIOJTHUTEeTbHBIX UICTOUHUKOB;

e HCIO/b30BAaTh IPY BBINOJIHEHUH yUueOHbIX 3a[jJaHUi HayYHO-TIOMYJ/ISIPHYTO
nuTeparypy (pu3nueckoro cojiep)kKaHusl, CripaBOUHbIe MaTepHasibl, peCypChl CeTH
VHTepHeT, BrajeTb MpUEMaMU KOHCIIEKTUPOBAHUs TeKCTa, Iipeobpa3oBaHus
vH(OpMalK1 13 OJHOM 3HAKOBOM CHCTEMBbI B [IPYTYIO;

e CO037aBaTh COOCTBEHHbIE MMCbMEHHbIE U YCTHbIE COOOIL[eHUSI HA OCHOBE
WH(pOPMAaLIMK U3 HECKOJBbKUX MCTOUHUKOB (DM3MUECKOT0 COZep>KaHus, MMyO/MyHO
NPe/ICTaB/sITh Pe3y/bTaThl MPOEKTHOM WM WCC/Ie[0BaTebCKON esTeTbHOCTH,
MIPY 3TOM IPaMOTHO MCII0/Ib30BaTh W3yUeHHbIN MMOHATUNHBIN armapaT U3yuaemMoro
pa3zena (U3MKUM U COMPOBOXKJATh BBICTYIJIEHHWEe TIpe3eHTaleld € yuéTom
0CcoOeHHOCTel ayJUTOPUU CBEPCTHUKOB.






Cucrema oneHnBanus. @®opMbl KOHTPOJISL.

Cucrema orleHMBaHUsI yueOHoOro mpeamera «Pusmka» 7-9 Kmacc OlieHka
OTBETOB YUall[MXCs TPY MPOBeIeHUU YCTHOr'O OIpoca.

OneHKa «5» CTaBUTCA B C/IeYIOIIEM C/lydae:

- OTBeT YyYeHHKAa TMOJIHbIM, CaMOCTOSITe/TbHbIM, NPABU/IbHBIN, W3/I0XKEH
JIUTepaTypHbIM SI3bIKOM B OMpe/eJIeHHOW JIOTMYeCKOW TocC/ae[joBaTeTbHOCTH,
paccka3 COTMPOBO>K/IaeTCsl HOBBIMY TIPUMepaMy;

- yuamuiicsi obHapy>XvBaeT BepHOe TMOHMMaHHe (PU3NUeCKOl CYIITHOCTU
paccMaTpUBaeMbIX SIBJIEHUM U 3aKOHOMEPHOCTEeH, 3aKOHOB U TeOPHUH, J1aeT TOYHOe
orpejiesieHre M UCTOJIKOBAHME OCHOBHBIX MOHSITHM, 3aKOHOB, TEOPUH, NTPaBU/IbHOE
orpefiesieHre (PU3MUECKUX BeIMUKH, UX eIMHUL] U CIOCOO0B U3MepeHus;

- yuyalum1cs yMmeeT MPUMEHUTDb 3HaHUSI B HOBOU CUTYAaLUU NIPU BBINIOJIHEHUH
MPaKTUYECKUX 3a/laHWl, 3HAeT OCHOBHBIE TTOHATHSI U YMeeT OIepUpOBaTh UMH TIPU
pellleHny 3ajay, [PaBWIbHO BBINOJHSET UepPTeXH, CXemMbl U rpauky,
COMYTCTBYIOLL[M€ OTBETY;

MOXXeT YyCTaHOBUThb CBSI3b MKy H3yuaeMbIM U paHee U3yUYeHHbIM
MaTepuajioM [0 Kypcy (HU3MKH, a TakKe C MaTepuasoM, YCBOEHHBIM IIpH
V3Y4YEeHUU IPYTUX TMIPeIMEeTOB;

- BaJieeT 3HaHUSMU U yMeHUssMd B obveme 95% - 100% ot TpeboBaHMii
MIPOrpamMMBl.

OueHKa «4» CTaBUTCA B C/IeyIOIIEeM Clydae:

- OTBeT Y/IOB/IETBOPSIET OCHOBHBIM TPeOOBaHUSIM K OTBETY Ha OL[€HKY «5»,
HO COJEP>XUT HEeTOYHOCTH B WU3/I0)KeHWU (HaKTOB, OIpe/e/ieHud, TIOHSITHUH,
00BsICHEHUU B3aMMOCBSI3€H, BbIBO/IAX U PeIllleHrH 3a/au.

HeTouHOCTH JIeTKO UCTPaB/SIOTCA TIPA  OTBeTe Ha JOMOJIHUTE/IbHbIe
BOTIPOCHI:

- yualuiicsi He UCMOo/b3yeT COOCTBEHHBIM TJIaH OTBeTa, 3aTPYAHSEeTCS B
TIpUBe/IeHUY HOBBLIX TIPUMEPOB, U MPUMeHeHUU 3HaHWUW B HOBOM CUTyaluH, c1abo
VICII0J/Ib3YyeT CBSI3M C paHee U3y4eHHbIM MaTepyajioM U C MaTepuaoM, yCBOeHHbIM
TIIPU U3yYEeHUU [IPYTUX [PeSMeTOB;

- 00beM 3HaHMM U yMeHM yuaiiierocsi coctaB/sitoT 80-95% oT TpeboBaHMit
TIPOrPaMMBI.

OueHKa «3» CTaBUTCS B CJIeAYIOIIEM CTydae:



- OosbINIast YacTh OTBETA Y OBJ/IETBOPsieT TPeOOBAHUSAM K OTBETY Ha OL[EHKY
«4», HO B OTBeTe OOHApY)XUBAIOTCS OTJe/ibHble TIPO0Oesbl, He TIPeMnsTCTBYIOIIMe
Jla7bHeMIIIeMy yCBOEHHIO TIPOrPaMMHOr0 MaTepuara;

- yuauuiicsi oOHapy)KvBaeT TIOHMMaHHe YyueOHOTO MaTepuana TIpH
HeJIOCTaTOYHOW TIOJHOTe YCBOEHUS] TIOHSTHUN WM HeINoc/e/l0BaTe/lbHOCTU
V3JIO)KeHUs] MaTepuasia, yMeeT IIPUMEHSTh IO/yYeHHble 3HaHWsl pU pelleHUH
MPOCTBIX 33Zlau C MCIO/b30BaHUMEM TOTOBbIX (DOPMY/, HO 3aTPYAHSETCS TMpU
pellleHnY KaueCTBEeHHBIX 3a/jau U 3a/iay, Tpedyrolux npeobpa3oBanusi Gopmy;

- yyYal[uics BiajieeT 3HaHUSMU U yMeHUssMH B o0neme He MmeHee 80 %
CoJiepKaHusl, COOTBETCTBYIOIIETO MPOTPAaMMHBIM TPeOOBaHUSIM.

OueHka «2» CTaBUTCS B CJIe[IyIOIIEM C/TyYae:

- OTBeT HeIpaBWIbHbBIA, TIOKa3biBaeT He3HaHWE OCHOBHBIX ITOHSITUM,
HEMOHMMaHWe U3yYeHHbIX 3aKOHOMEDHOCTeM U B3aWMOCBSi3ed, HeyMeHHe
paboTathb ¢ yueOHUKOM, pelllaTh KOJIMUeCTBeHHbIe U KaueCTBeHHbIe 3a/jaul;

- yvaluicsi He OB/aZe/l OCHOBHBIMU 3HaHUSIMU W YMEHUSIMH B
COOTBETCTBUM C TPeOOBaHUSIMU MPOTPaMMbl;

- yuaIluiics He BjiajieeT 3HaHUSIMH B 00beMe TpeOOBaHWM Ha OLIEHKY «3».
OrieHKa OTBETOB YYaIlUXCS TIPU MPOBEJEHUNA CAMOCTOSATETbHBIX U KOHTPOIBHBIX
pabor.

OneHkKa «5» CTaBUTCS B C/IeAYIOLIEM CIyJae:
- paboTa BBITIO/IHEHA TIOJTHOCTHIO;

- clenaH TepeBof, eAuHUI] Bcex ¢u3nMyeckux BemuuuH B «CHU», Bce
HeoOXO[MMbBIe [JaHHbIEe 3aHECeHbl B YCIOBHE, TIPABH/IBHO BBITIOTHEHBI UEPTEXKH,
CcxeMbl, rpadyKy, PUCYHKH, COIMyTCTBYIOIIME pellleHU0 3a/lau, CAefaHa IpoBepKa
10 HaMMeHOBaHWSIM, TPABU/ILHO TPOBeeHbl MaTeMaTHUecKue pacueTbl U JaH
TI0J/IHBIN OTBET;

- Ha KaueCTBeHHble U TeOpeTHYeCKWe BOMPOCHl [aH TOJHbIN,
HCUepIbIBalOIUK OTBeT JIMTePaTypPHbIM $I3bIKOM B OIpe/leJIeHHOM JIOTHUeCKOu
10C/ie/OBaTe/IbHOCTH, YyYall[UiCs TPUBOAUT HOBble TIPUMEDHI, YCTaHaB/WBaeT
CBsI3b ME@X/y M3yuaeMbIM U paHee M3yueHHbIM MaTepuajaoM Mo Kypcy (U3uKH, a
TakKKe C MaTepuasioM, yCBOEHHbIM TIPDU W3Y4Y€HWUU [JPYTUX MpPeAMETOB, YMeeT
TIPUMEHUTh 3HaHWSI B HOBOW CUTYallUy;

- yyamuiicss oOHapy)KMBaeT BepHOe IMOHMMaHue (HU3UYeCKOM CYIITHOCTH
pacCMaTpHBaeMbIX SIBJIEHUMM M 3aKOHOMEPHOCTEeM, 3aKOHOB M TEOPUM, /laeT TOUHOe
omnpejieJieHe W WCTOTKOBAHME OCHOBHBIX TIOHSITUM, 3aKOHOB, TEOPUM, a TakKXKe
NIpaBWIbLHOE oOrpefiesieHre (U3NUeCKUX BeJWYMH, WX EeAWHUI] U CITI0COOOB
V3MepeHUsl.



OueHka «4» CTaBUTCS B CJIe[IyIOIIEM C/Tydae:

- paboTa BBITIO/IHEHA TIOJIHOCTBIO WM He MeHee ueM Ha 80 % oT oObema
3a/laHusA, HO B Hel UMEIOTCsI He/IoueThl M HeCYI[eCTBeHHbIe OLINOKH;

-OTBET Ha KaueCTBeHHble M TeopeTUUeCKre BOIMPOCHI Y/IOB/IETBOPSET
BBIIIIETIepeurCcIeHHbIM TpeOoBaHUSM, HO COZEP)KUT HETOUHOCTU B H3JI0KEHUU
bakToB, omnpeie/ieHNH, OHITHM, 00bSICHEHHH B3aMMOCBSI3ei, BLIBOZIAX 1 PEIIeHUH
3a71ay;

- yyal[uhCs WCMBITBIBAET TPYJHOCTHM B NPUMEHEHWM 3HaHWU B HOBOU
CUTyaluy, He B [OCTaTOYHOW Mepe MCIO/b3yeT CBSI3U C paHee HU3yUYeHHBbIM
MaTepyasaoM U C MaTepuaioM, yCBOEHHBIM MPY U3yUeHWH IPYTUX [peMeTOB.

OneHka «3» CTaBUTCA B C/IeYIOLIEM C/lydae:

- pabora BbITIOJIHEHA B OCHOBHOM BepHO (00beM BBITIOJTHEHHOW YacTu
cocTaBisieT He MeHee 2/3 oT o0Iiero o0bema), HO MOMYIE€HbI CyIIleCTBeHHbIE
HETOYHOCTY;

- yuyammiics oOHapy)XuBaeT TIOHMMaHWe yueOHOro MaTepuana TIpU
HeJI0CTaTOYHOU TTOJTHOTEe YCBOEHUs IOHATUU U 3aKOHOMEPHOCTEW;

- yMeeT TIPUMEHSITh TOJiyueHHble 3HAHWS TPH pPelleHUU TPOCThIX 3aau C
WCIO/Ib30BaHWeM TOTOBbIX  (OpPMy/J, HO 3aTPYy/JHSIeTCA TMpU  pellleHuun
KaueCTBeHHBIX 3a/lad U CJOXKHBIX KOJMYEeCTBEHHBIX 3ajad, TpeOyoImux
npeobpa3oBaHusi hopmy.

OueHKa «2» CTaBUTCS B CJIe[IyIOIIEM C/Tydae:

- paboTa B OCHOBHOM He BbITIO/IHEHA (00BEM BBIMOJIHEHHOW YaCTU MeHee
2/3 oT ob1iero oovemMa 3a/jaHus);

- yualuics TIOKa3bIBaeT He3HAaHWe OCHOBHBIX ITOHSTWUM, HEITOHUMaHHe
W3yUeHHBIX  3aKOHOMEPHOCTeHi U  B3auUMOCBs3eli, He yMeeT pellaTh
KOJINUeCTBEHHbIE U KaueCTBeHHble 3a7aud. OlleHKa OTBETOB YYall[UXCs TIpU
TIpOBeJieHUH J1TabopaToOpHbIX PaboT.

OneHKa «5» CTaBUTCA B C/IeYIOIIEM C/lydae:

- nabopaTtopHasi paboTa BBLITIOJIHEHA B TOJTHOM 00beMe C COOIOZieHUEM
HeoOX0IUMOM T10C/Ie[OBATeIbHOCTH TIPOBE/IEHHS OIbITOB ¥ N3MEPEHNH;

- YYalWiACs CaMOCTOSITeJIbHO U parjMOHaIbHO CMOHTUPOBaN HeobXxoaumMoe
o0opy/i0BaHHe, BCE OIBbITHI MPOBE B YC/IOBHUSIX U PeXXUMaX, 00ecrieurBaroIyx
MOJIyuyeHWe TPaBU/IbHBIX pe3y/JbTaTOB M BBLIBOJOB; CoOMogan TpeboBaHUsS
0e30I1acCHOCTH TPY/a;



- B OTueTe MPAaBWIbHO W aKKypaTHO BBIMIOJIHWI BCe 3alMCH, TabIMLIbI,
DUCYHKH, uepTeXu, TpadvK{, BBIYMC/IEHUS; TPaBWIbHO BBIIOJHWA aHa/N3
TIOTPEeIIHOCTEH!.

OuneHka «4» CTaBUTCS B C/eAyIOIeM CJ/iydae: BbITIO/IHEHHE 71ab0paTOpHOM
paboThl y/OBIETBOPSieT OCHOBHBIM TpeOOBaHMSM K OTBETY Ha OLIEHKY «5», HO
yuaIuiicst JOMyCTW/I HefodyeTbl WM HerpyOble OIIMOKY, He TIOB/IUSBINME Ha
pe3yJIbTaThl BLITIOJTHEHUS paOOTHI.

Onenka «3» CTaBUTCS B CIeAYHOLIEM CJiydyae: pe3y/bTaT BBINOJIHEHHOU
yacTh JiabopaTopHOW pabOThI TAaKOB, UTO TI03BOJISIET TIOMYYUTh ITPABUJILHBIN
BBIBO/I, HO B XO/Ie IPOBe/IeHNsI OTbITa U W3MepeHUi ObUTH AOMyIleHbl OIUOKH.

OuneHka «2» CTaBUTCAd B CJIeAYIOIEeM Ciydae: pe3yJbTaThl BbIOJHEHUS
nmabopaTopHOM pabOThI He TO3BOJSIOT CeaTh TMPaBU/ILHBIN BBIBOJ,H3MEpEHUS,
BLIUMC/IEHYs], HaOMOeHUsT TIPOU3BOAMINCH, HelmpaBWIbHO. [TIprumeuanus. Bo Bcex
CJlydasix OljeHKa CHIDKAeTCs, eCii yueHWK He cobmrozian TpeOGoBaHUN TeXHUKU
6e301acHOCTY TIPU MPOBE/IEHNH JKCTIepUMeHTa. B TeX ciyuasix, Korja yuariuics
TI0Ka3ajl OPUTMHAMBHBIN TTOX0/] K BBITIOJIHEHHIO PabOThI, HO B OTUETe COZIepKaTCs
HEeIOCTaTKH, OI[eHKa 3a BBITIOJTHEHWe pabOoThl, TI0 YCMOTPEHUIO YUMTEsIsl, MOXKET
ObITH TIOBBIIIIEHA T10 CPAaBHEHHUIO C yKa3aHHBIMM HOpPMaMH. TecTOBBI KOHTPOJIb
Llesbl0 TECTOBBIX 3a/JaHUM SIB/ISIETCS BO3MOXKHOCTb BbISIB/IEHUSI 3HAHUM, YMEHUM,
HaBBIKOB KaXX[IOTO HCIILITYyeMOI0, IO3TOMYy B KaueCTBe WHTepIipeTaliOHHON
CHUCTeMbl OTCUeTa MCIIO/b3yeTCs KOHKpeTHasl [Jisd Ompe/e/ieHHOW BO3pacTHOU
TPYIIIILI yUaluxcsi 00/1acTb CcofiepykaHusl JaHHOTO yueOHOro TpeameTa. 3ajaHus
TeCTOB pa3paboTaHbl B IByX (hopMax:

- 3aKpbIThle 3aJjaHusl (3aflaHUsI C BBLIOOPOM OTBETOB, TIPH KOTOPBIX
WCTIBITYeMbIl BbIOMpaeT MpaBU/IbHBIA OTBET U3 UMC/a TOTOBBIX, MPU/IaraeMbix B
3a/laHuM TecTa (Kak mpaBu/io 3-4 BapyaHTa);

- OTKpBITBIE 3alaHus (3a/laHus, B KOTOPBIX UCIBITYeMbI caM (hOpPMY/IUPYeT
OTBET).

ITpu TecTrpoBaHWU BCe BepHBIe OTBeThI OepyTcs 3a 100%, Torza oTMeTka
BLICTaB/ISIETCSI B COOTBETCTBUMU C Tabsuileii: IIpolleHT BBLITIOJIHEHUS 3a/laHUS
OtmeTKka 95% u 60nee oTuuHO 75-94%% xopoiiio 50-74%% y10B1eTBOPUTETHEHO
MeHee 50% Hey0B/IeTBOPUTE/BHO.

IlepeueHs ommoOoK. I'pyObie ommoKm:

- He3HaHUe OrpeJie/IeHU OCHOBHBIX MOHATUM, 3aKOHOB, MPaBUJ/I, OCHOBHBIX
TOJIO)KeHUW  Teopud, (OpMyJ, OOLIETIPUHATBLIX CHUMBOJIOB  0003HaueHUs
(U3MUYECKUX BEJIMUUH, eIMHUL] UX U3MEpPEeHUS;

- HEyMEHHE BbI[I€/INTh B OTBeTE I'/IaBHOE,



- HeyMeHUe TIPUMEHSITb 3HaHWsS [jIs pellleHusl 3afau W O0ObsSCHeHUs
bur3nUecKux sIBJIeHU;

- HeNnpaBWIbHO C(OPMY/IMPOBaHHbIE BOMPOCHI 3alaud WM HeBepHbIe
00BsICHEeHUSI XOZia ee pellieHNs]; He3HaHHe TIPUeMOB pellleHUs 3a7jau, aHa/IOrMUHbIX
paHee pellleHHBIM B KJlacce, OMIMOKY, TIOKa3bIBarOIIFie HellpaBU/IbHOe TIOHUMaHHe
yCJIOBUS 33/1aUX WM HEeMPaBU/IbHOE UCTOJIKOBAHUE PelleHNs;

- HeyMeHHe YUTaTh U CTPOUTH rpaKu U MPUHLIUITAA/IbHbIE CXEMBI;

- HeyMeHUe TIOJTOTOBUTh K paboTe yCTaHOBKY WIM JiabopaTopHOe
o0opy/ioBaHWe, TPOBECTU OMbIT, HeOOXOAUWMbIe pacyeTbl, WM WCIOIb30BaTh
MoJiyYeHHbIe JJaHHbIe 7151 BEIBO/IOB;

- Hebpe)kHOe OTHOIleHWe K JabopaTopHOMY 00OpyZilOBaHMIO U
H3MEPUTE/ILHBIM ITPUO0OpaM;

- HeyMeHHUe OIpeJe/iuTh T[0Ka3aHue W3MepUTe/NbHOro Tipubopa; -
HapyllleHWe TpeOOBaHWM TipaBW/ 0e30MacHOTO TpyAa TIPYM  BBIOJHEHUU
9KCIepUMeHTa.

Herpy0bie ommoKku:

- HETOYHOCTH (POPMYJIMPOBOK, OIpejie/ieHHU, MOHATHIM, 3aKOHOB, TeOPH,
BbI3BaHHbIe HEIOJHOTOW OXBaTa OCHOBHBIX MPU3HAKOB OIpeZiesisieMOro MOHSTHS,
oMOKY, BbI3BaHHbIe HeCOO/IOIeHNeM YCJIOBUM TPOBEJEHUU OIbITa WU
V3MepeHnl;

- OomMOKKM B YCIOBHBIX 0003HAUEHHUSIX Ha TPUHLIMITHATBHBIX CXeMax,
HETOUHOCTH UepTexxei, rpadrKoB, CXeM;

- TIPOTTYCK WM HeTOYHOe HarvcaHue HauMeHOBaHWW eVHUI] (PU3nuecKux
BE/TUUMH;

- HepallMOHaIbHBIA BEIOOP X0/a pelleHusl.
Hepgouersi:

- HepaLMOHa/IbHble 3alyCU MNPU BBIUMC/IEHUSIX, HepalOHalbHble MpUeMbl
BBIUMC/IEHUH, TIpeobpa30BaHuii U pellieHUi 3a/iay;

- apudMeTHUeCKHe OIIMOKM B BBIUMC/IEHUSX, €C/IA 3TH OIIMOKUA Tpy00 He
MCKa)KaloT PeaslbHOCTD TMOJTyUeHHOTO pe3y/ibTaTa;

- OT/le/IbHbIe TIOTPelIHOCTH B (OpMYJIMPOBKe BOIIPOCa WU OTBETa;
- HeOpe>KHOe BBITIOJTHEHUE 3aluCel, uepTeXkei, cxem, rpadhrKoB;

- oporpaduueckre ¥ MyHKTyaI[MOHHbIE OIIMOKHU.



TEMATHNYECKOE IVNTAHNPOBAHUE

7 KJIIACC
KomnuecTBo yacoB JJIEKTPOHHBIe
Ne HaumveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
KontposbHble | IIpakTHyeckue
n/n NporpamMmMsbI Bcero oOpa3oBare/bHbIE
paboThI padoThI
pecypchl
Paszpen 1. ®u3uka U eé po/ib B I03HAHMHU OKPY)KaKOLero Mupa
bubmmoreka IIOK
1.1 ®usukKa - HayKa O TIpupoze 2
Y PHPOA https://m.edsoo.ru/7f416194
bubmmoreka IIOK
1.2 du3nyecKue BeMYMHbI 2 1
https://m.edsoo.ru/7f416194
. bubmioTeka LIOK
1.3 EcTecTBeHHOHayUYHbIM METOZ, TI03HAHUS 2 1 4
https://m.edsoo.ru/7f416194
Wtoro no pa3peny 6
Pa3pen 2. IleppoHaya/ibHbIe CBe/JeHUs 0 CTPOEHHUH BellecTBa
bubmioreka LIOK
2.1 CrpoeHue BeljecTsa 1 nommorexa L
https://m.edsoo.ru/7f416194
29 [IBv>KeHUe 1 B3aUMO/IEMCTBHE YaCTHUI] ) 1 bubnmoreka LIOK
' BEIIeCTBA https://m.edso0.ru/7f416194
bubmioTeka LIOK
2.3 ArperaTHble COCTOSIHMA BelleCcTBa 2 nomotexa I
https://m.edsoo.ru/7f416194
Nroro nio pa3geny 5
Pazpgen 3. /IBrkeHne U B3auMo/ieCTBHE TeJl
bubmioTeka LIOK
3.1 MexaHnueckoe JBUXKeHUe 3 nomoteka I
https://m.edsoo.ru/7f416194




bubmioreka LIOK

3.2 Mnepuyts, Macca, rioTHOCT 4 1 https://m.eds00.ru/7f416194
3.3 Cuna. Buge! cun 14 2 Bubmmorexa TIOK
https://m.edsoo.ru/7f416194
Wtoro no pa3peny 21
Pa3pen 4. /laBieHne TBEPABIX TeJl, JKHAKOCTEH U ra3oB
41 [Hasnenue. Ilepesava fnaBsieHus TBEpAbIMU 3 bubnmoreka LIOK
' TejlaMH, )XUAKOCTSIMU U razaMu https://m.edsoo.ru/7f416194
4.2 [aBneHue XUAKOCTU 5 Bubmmorexa TOK
https://m.edsoo.ru/7f416194
4.3 ATmocdepHoe aBieHue 6 Bubmiorexa OK
https://m.edsoo.ru/7f416194
44 [elicTBHe )XUAKOCTHU U ra3a Ha MOTPYKEHHOe 7 3 bubmmoreka LIOK
’ B HUX TeJ0 https://m.edsoo.ru/7f416194
Wtoro no pa3peny 21
Pa3pen 5. PaGoTa U MOIHOCTH. DHEPrusi
5.1 PaboTa 1 MOITHOCTb 3 1 Bubmmorexa TOK
https://m.edsoo.ru/7f416194
bubmmoreka IIOK
52 Tpocrhie MeXaHH3MbI > 1 https://m.edsoo.ru/7f416194
bubmmoreka IIOK
. M 4 1
>3 CXAHIHECKAA SHEPTHA https://m.edsoo.ru/7f416194
Wtoro no paspeny 12
Pe3epBHoe Bpems 3
OBHUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 KV/IACC

Ko/muecTBo yacos JJIEKTPOHHbIe
HanmMeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KonTposbubie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchl
Pazpen 1. TensioBble sAB/I€HUA
. Bubmioreka IIOK
1.1 7
(CTPOHHE 1 CBOHCTBA BeIL{eCTBa https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
1.2 T 21 1
CTIIOBBIE HIPOECCRT > https://m.edsoo.ru/7f4181ce
Wtoro no paspeny 28
Pa3pen 2. DnekTpuyecKkne U MarHMTHbIE IBJIECHUS
21 OJIeKTpUYeCcKre 3apsiJbl. 3apsyKeHHbIe Tesa 7 1 bubmmoreka IIOK
' 1 UX B3aUMO/IeliCTBHe https://m.edsoo.ru/7f4181ce
N N Bubmoreka IIOK
2.2 I1 2 1 7
OCTOAHHBIN S/IEKTPHACCKIH TOK 0 https://m.edsoo.ru/7f4181ce
bubmoTeka LIOK
23 MarHuTHbIe B/eHHs 6 1 15 https://m.edsoo.ru/7f4181ce
bubmioTeka LIOK
24 3 4
/ICKTPOMATHITHA MHAYKIMA https://m.edsoo.ru/7f4181ce
Nroro nio pasgeny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 14.5




9 KV/IACC

Ko/muecTBo yacos JJIEKTPOHHbIe
HanmMeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KonTposbubie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchl
Pazpen 1. Mexannueckue sBJIeHHA
11 MexaHHUECKOe JIBM)KEHHUE U CIIOCOOBI ero 10 1 bubmmoreka LIOK
' OIMCAHUSA https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
1.2 BsaumogericTBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
1.3 3aKOHbI COXpaHeHUs 10 3
P https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 40
Pa3pen 2. MexaHH4ecKHe K0/ie0aHHA ¥ BOJTHbI
bubmmoreka IIOK
2.1 MexaHuueckure KoyiebaHust 7 3
https://m.edsoo.ru/7f41a4a6
bubmoTeka LIOK
2.2 MexaHuueckyre BOHBL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 15
Pazpgen 3. JjieKTpOMarHuTHOeE 10Jie U 3/IEKTPOMarHUTHbIE BOJIHbI
31 ONeKTpOMarHuTHOe T10J1e U 6 9 bubmmoreka IIOK
' 3/IeKTPOMAarHUTHbIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 6
Pa3pen 4. CBeToBBIC AAB/IEHHUA
4.1 3aKOHBI PacIripoCTpaHeH!s CBeTa 6 2 bubmoreka LIOK




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

4.2 JIMH3BI ¥ ONITUYECKHEe TIPUOOPEI 6 3 Bubmmorexa TIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pa3nokeHue 6esoro CcBeTa B CIIEKTP 3 2 Bubmmorexa TIOK
https://m.edsoo.ru/7f41a4a6
Nroro nio pa3geny 15
Pa3pgen 5. KBaHToBBIE AB/IeHUA
5.1 Mcnyckanue U norJiojeHue cBeta arToMOM 4 1 Bubmorexa OK
https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
52 (CTpoeHHe aTOMHOr0 AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
5.3 AnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Wroro no pasgeny 17
Pa3pen 6. IloBTopuTe 1bHO-000011aIOII{UIT MOAY/TH
6.1 [ToBTOpeHue 1 0600IIIeHNEe COZePIKaHUS 9 ) Bbubmioreka IIOK
' Kypca u3uku 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 9
OBHIIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 102 27




IIOYPOYHOE IVTAHNPOBAHUE

7 KIIACC
KosmuecTBO uacos JJ/IeKTPOHHbIE
No Jara nudpoBbie
Tema ypoka KonTposbHble | IIpakTHyeckue
n/n Bcero u3yueHusi | obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 ®usriKa — Hayka o rpupoje. ABneHus 1
TIPUPO/bI
2 du3ryeckue siBJIeHUs 1
3 ®du3nueckue BeJIMUUHbI U UX U3MepeHne 1
Ypok-uccnenopanue "3mepenue
4 TeMIepaTypbl NPy ITOMOLLY KUAKOCTHOT'O 1 1
TepMOMeTpa U JjJaTurKa TeMrieparypsl"”
MeTtozbl Hay4yHOTrO ro3HaHus. OnucaHue
5 (bU3MUeCcKUx sIBJIEHUHN C TTIOMOII[bIO 1 Bubmmorexa TOK
. Hl https://m.edsoo.ru/ff09f72a
MoZenen
Ypok-uccienosanue "lIpoBepka
6 TUIIOTe3bl: 1aJIbHOCTh I10J16Ta 11apUKa, 1 1
MYILeHHOTO rOPU30HTA/IbHO, TeM OoJblile,
yeM 0OoJIbIlie BBICOTA ITycKa"
Ctpoenue BerjectBa. OIbITHI,
7 OKasbIBarollj1e JUCKPeTHOe CTpPOeHUe 1 Bubmiorexa [JOK
A HIHE AMCKP P https://m.edsoo.ru/ff09fe0a
BellleCTBa
8 JBI>KeHue yacTull BeljecTsa 1 Bubmorexa [JOK
H e https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenosanve «OMbITHI 10 1 1




Ha6H}0AEHI/I}O TeIlJIOBOI'O paCIIMpeHus
ra30B»

10 ArperaTHble COCTOSIHUS BelleCTBa
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
1 Bo/ibl. O000IIeHKE TI0 pa3zeny bubmmoreka IIOK
«IlepBoHauanbHble CBeleHUsI O CTPOEHUU https://m.edsoo.ru/ff0a0378
Bell[eCTBa»
1 MexaHnueckoe JBrvxeHue. PaBHoOMepHOe bubmmoreka LIOK
Y HepaBHOMepHOe B)KeHHe https://m.edsoo.ru/ff0a05c6
bubmoreka IIOK
13 (CKOPOCTB. EAMHHLIE! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyTH ¥ BpeMeHU [|BUKEeHUs Bubmiorexa [JOK
https://m.edsoo.ru/ff0a0ae4
bubmmoreka IIOK
15 Nuepuus. Macca — Mepa UHEPTHOCTH TeJl hitps://m.edsoo.ruw/f0a0c10
16 ITnotHOCTS BelljecTBa. Pacuet Macchl U Bubmioreka IIOK
o0ObeMa TeJia o ero TI0THOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopatopHasi paboTa «OmnpeieneHue
TJIOTHOCTH TBEPZOTO TeJia»
18 Pemenwne 3amau mo teme "I110THOCTB bubmmoreka LIOK
BelljecTsa" https://m.edsoo.ru/ff0a123c
Cua Kak xapakTepucTuka
19 B3auMo/eicTBus Tes. Cuia ynpyrocTu.
3akoH ['yka
JlabopatopHasi pabota «/3yueHue
20 3aBUCUMMOCTH pacTsbkeHus (Jedopmaiiymn)

MIPY>KUHBI OT NIPU/I0’KEHHOU CUJTBI»




21

SBnenue tarorenus. Cua TsDKeCTH

CBs13p MeX/ly CUJION TSDKECTU ¥ MacCor

22 Tesna. Bec Tena. Pelienuve 3az1au o teme Bubmiorexa [JOK

. . 4 https://m.edsoo.ru/ff0al1778
Cuna TsKecTr

73 Cuia TsKeCTy Ha [Ipyrux IiaHeTax. bubmmoreka IIOK
®du3nyeckue XxapaKTepyuCTUKU I1JIaHeT https://m.edsoo.ru/ff0a1502

bubmmoreka IIOK

24 N3mepenue cu. [JuHamomet

P A P https://m.edsoo.ru/ff0al8cc
bubmmoreka IIOK

25 Bec Tesna. HeBecomocTh

https://m.edsoo.ru/ff0al1778

%6 CroykeHue IByX CWUJI, HallpaB/I€HHBIX 110 bubmmoreka IIOK
O/IHOM TIpsiMOi. PaBHOZENCTBYIOIIAst CUJT https://m.edsoo.ru/ff0ala70

27 Pemenue 3amau no teme
"PaBHozelCTBYOIIas Cut"

)8 Cuiia TpeHus u eé Buzpl. TpeHue B Bbubmorteka IIOK
TIpUpPOJie U TeXHUKe https://m.edsoo.ru/ff0alb9c
JlabopatopHasi pabota «/3yueHne

79 3aBUCMMOCTH CUJIbI TPEHHUS CKOJIb)KEeHUS bubmuoreka LIOK
OT CWJIbI [IJaBJ/IEHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLIUXCS TIOBEPXHOCTEeN»

30 Perrenvie 3as1au Ha orpe/iesieHue
PaBHOZEMCTBYIOLIEN CUITbI
Perenue 3azau o TeMam: «Bec Tena»,

31 «['padpuueckoe n3obpakeHre CUI» Bubnmorexa TIOK

P Up ’ https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOZEHCTBYIOLLIAs CUII»
32 KoHTpospHast paboTa 1o TeMam:

«MexaHnyecKoe JBmKeHue», «Macca,




MJIOTHOCTb», «Bec Tena», «['padmyeckoe
n3o00pakeHure cum», «CHIbI»

13 Hasnenuie. Criocobbl yMeHbIIIeHUsT U Bubmioreka IIOK
yBeTMYeHUs JaBIeHUust https://m.edsoo.ru/ff0a20a6
34 [aBieHue rasa. 3aBUCMMOCTb /laBJIeHUs Bbubmoreka IIOK
rasa ot o0béma, Temreparyphl https://m.edsoo.ru/ff0a2376
35 [lepenaua faByieHUs1 TBEPBIMU TeJlaMU, bubmmoreka LIOK
JKUJKOCTSIMU U razaMu. 3akoH ITackans https://m.edsoo.ru/ff0a25b0
36 [aBmeHne B >XUAKOCTHU U ra3e, BbI3BaHHOE bubnmoreka LIOK
JIeliCTBUEM CHJIbI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Perrenvie 3azjau o teMe «/laBieHue B Bubmoreka LIOK
JKMIKOCTH U raze. 3akoH ITackans» https://m.edsoo.ru/ff0a2826
bubmmoreka IIOK
38 Coob
QODIATOIHECH COCY AR https://m.edsoo.ru/ff0a2970
39 'vapaBnvueckuii mpecc Bubmotexa IOK
AP P https://m.edsoo.ru/ff0a3136
40 ManomeTpsbl. [TopiitHeBoM XKUAKOCTHBIN
Hacoc
41 ATMocdepa 3eM/M U IPUUMHBI €€ bubmmoreka IIOK
CyLLIeCTBOBaHUS https://m.edsoo.ru/ff0a2b5a
bubmmoreka IIOK
42 Bec Bo3nyxa. ATmocgepHoe JjaBieHue
a bep A https://m.edsoo.ru/ff0a2b5a
43 N3mepeHne aTMocdepHOro JjaBaeHusl. bubmmoreka IIOK
OmnbiT Toppuuesiv https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCThL aTMOC(HEPHOTO aB/IeHHUS OT bubmmoreka IIOK
BBICOTHI HAZl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapometp-anepouj. ATmMocdhepHoe bubmmoreka IIOK




AaBJ/IeHHE Ha Pa3/IMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Perenue 3azau o teMe " ATMocgepHoe

46 .
JlaBjieHHe
[evicTBYe XUAKOCTHU U ra3a Ha
47 TOTPY’KeHHOe B HUX Teji0. ApXrUMeJj0oBa Bubmiorexa OK
Py - AP A https://m.edsoo.ru/ff0a3276
cuna
JlaboparopHas pabota «OmnpeeneHue
48 BLITaJFI)KI/IBEIO EI;I CUJIBI ef/'?csa OLLlel Ha Bubmiotexa OK
o da yrou https://m.edsoo.ru/ff0a33fc
TeJs10, IOTPY>KeHHOE B KUJKOCTb»
JlaboparopHas paboTa 1o Teme
49 «MccnepoBanre 3aBUCMMOCTH Beca Tejla B Bbubmorteka IIOK
BOJIle OT 00bEMa MOTPY>KEHHOMH B https://m.edsoo.ru/ff0a3514
JKUJKOCTb YaCTU Tesia»
bubmoreka LIOK
50 [TnaBanme Ten 4
https://m.edsoo.ru/ff0a3a96
JlabopatopHasi paboTa "KoHcTpyupoBaHue
51 apeoMeTpa Wiu KOHCTPYHUPOBaHUe JIOJKU
U oripejiesieHre eé rpy3ornogbeéMHOCTH"
Pemenue 3azau 1o Temam: «IlnaBanue
52 cyzoB. Bo3nyxomnaBanue», «IlaBneHuve Bubmotexa IOK
YHOB- Ay L https://m.edsoo.ru/ff0a3654
TBEP/bIX TeJ, XXUJIKOCTel U ra3oB»
=3 KonTtponbHast pabora 1o Teme «/laBieHue
TBEP/bIX TeJ, XXUJKOCTe U ra3oB»
bubmmoreka IIOK
54 MexaHnueckasi pabora
P https://m.edsoo.ru/ff0a3f82
bubmoreka LIOK
55 MowHoCTb. EIUHULIBI MOLITHOCTH 4

https://m.edsoo.ru/ff0a3f82




56

Ypok-uccienopanue "PacyéT MOILHOCTH,
pa3BUBaeMoOM MpU MogbEMe TI0 JieCTHHULle"

57

IIpocteie MexaHu3Mel. Peiuar. PaBHOBecue
CWJI Ha phbluare

58

Prryaru B TexHUKe, OBITY U TIPUPO/IE.
JIabopaTopHas pabora «VccnemoBaHue
yCJIOBUM PaBHOBECHs pbIuara»

0.5

bubmmoreka IIOK
https://m.edsoo.ru/ff0a478e

59

Pemmenue 3amau mo Teme «Y C/IOBUS
paBHOBECHS pblyara»

bubmioreka LIOK
https://m.edsoo.ru/ff0a48a6

60

KosdduimeHT nose3Horo elcTBUs
MexaHu3Ma. JlaboparopHasi paborta
«M3mepenue KII/] Hak/I0HHOM
TJIOCKOCTH»

0.5

61

Perienuie 3azau o teme "Pabora,
MOILIHOCTb, KITI"

bubmoTeka LIOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuuecKast SHeprus. Kunetnueckas u
MOoTeHLrd/IbHast SHEPIrud

Bubmoreka IIOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHeHUs] MeXaHUueCKOou
SHepruu

bubmmoreka IIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIepumMeHT 110 TeMe
"OKCrepuMeHTalbHOe Orlpeie/ieHue
H3MeHeHUs KUHEeTUUeCKOU U
MOTEeHL[Ma/IbHOW SHEePrUM MPU CKaTbIBAHUU
Tesia M0 HaKJIOHHOM TJI0CKOCTH"

65

KoHTtponbHas pabora o Teme «Pabota u
MOIIIHOCTb. DHeprus»

66

Pe3sepBHbIi ypok. PaboTa c TekcTamu 1o

bubmoTeka LIOK




TeMe "MexaHUUeCKoe JBIKeHue"

https://m.edsoo.ru/ff0a4dee6

Pe3epBHbIN ypoK. PaboTa c TekcTamu 1o

bubmmoreka IIOK

67 ;eiic;'g'aBneHHe TBEPABIX TEIL, JdrirocTed 1 https://m.edsoo.ru/ff0a4ffe
68 Pe3epBHbIii ypok. PaboTa c TekcTamu 1o 1
teme "Pabota. MotHocTs. DHeprus"
OBLIEE KOJIMYECTBO YACOB I10 68 1

ITPOI'PAMME




YYEBHO-METOJUUYECKOE OBECIIEYEHUWE OBPA30BATEJIBHOI'O
ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA
» MaTemartuka: 5-i Kjacc: 0a30BbIM ypOBeHb: yueOHUK: B 2 dYacTsAx, 5 Kiacc/
Bunenkun H.41., )KoxoB B.U., UecHokoB A.C. u pyrue, AKI[HOHEPHOe 00II[eCTBO
«3natenbcTBO «IIpocBeleHye»

* MartemaTuka: 6-ii K/macc: 6a30BbIli ypoBeHb: y4eOHMK: B 2 yacTsix, 6 Kmacc/
Bunenkun H.{1., )Koxor B.U., UecHokoB A.C. u Apyrue, AKIIMOHEePHOe OO0IIeCTBO
«3parensctBO «IIpocBereHre»

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

KoxoB B.M. Matematuueckuii TpeHaxkep. 5 kimacc Ilocobue s yuutens u
yuamuxca. M3parensctso "MHemMo3uHa"'. MockBa

A.C. YecnHokoB, K.1. HemkoB [JugakThueckre MaTepuasbl [0 MaTemMaTHKe 5
Kiacc M3parenscTBo "AKazieMKHUTA/ yueObHUK'. MoCKBa

B.H. Pygnuukas Tectel 1o MaTemaTvke 5 Kjacc M3parenbCTBo "OK3aMeH'.
MockBa

A.I1. TloroBa IToypouHble pa3paboTKu MO MaTeMaThke 5 Kiacc M3aaTenbCTBO
"BAKO" Mocksa

IOIN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU

http://window.edu.ru/
http://eorhelp.ru/
http://www.fcior.edu.ru
http://www.school-collection.edu.ru
http://www.openclass.ru/
http://powerpoint.net.ru/
http://karmanform.ucoz.ru/
www.spheres.ru
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