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HHOACHUTEJBHASA 3AIIMCKA

oOpa3oBarelbHOM IIporpammbl, mpeacTaBicHHbIX B ®I'OC 00O, a Takke ¢ y4eToM
(denepasibHON paboueld mporpaMMbl BocnuTaHus W KoHIENMM mpernojaBaHus yueOHOTO

npeamera «Pusnkar. Ay,
Copneprkanue nporpaMMbl o (U3MKE HANPABICHO Ha (?popMI/IpOBa}?ﬁe €CTECTBEHHO-
Hay4yHOH TIpaMOTHOCTHM OOy4YalOUIMXCS M OpraHu3aluio  u3yde U3UKH Ha

JeSTeIbHOCTHONH OCHOBE. B mporpamme mo (M3HWKEe YYUTHIBAIOTCS BO3MO CTH y4e0HOro
npeamera B peanuzaruu TpeboBanuii PI'OC OO0 k mmaHUpy YHOCTHBIM H
METaNpeIMETHBIM Pe3ylibTaTaM OOYYEHHs, a TaKKe MEKIPEIMETHBIG, CBI3M €CTECTBECHHO-
HAy4YHBIX Y4EOHBIX NPEJAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00p, Q‘ a1.

[TporpamMMma 1o (pu3HKe yCTaHABIMBACT PACIIPEICIICHHIE 0 MaTepHalia Imo rojaam
oOyueHus (mo kKiaccaM), MIpeIaracT MPUMEPHYIO IMOCie BHOCTh HM3YUCHHUS TEM,
OCHOBAaHHYIO Ha JIOTHUKE pa3BUTHS TPEIMETHOTO C [@ﬂ U yuéTe BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIHXCS.

[Iporpamma 1o ¢usuke paspaborana c uen@ OKa3aHUs METOJIMYECKON ITOMOIIN
YUUTENIO B CO3/IaHUU paboueil mporpamMmbl 1o y4eOHOMY IIPEIMETY.

du3nka SBISICTCS  CHCTEMOOOPA3YIONIUM “UTsl  S€CTECTBCHHOHAYYHBIX  YUCOHBIX
MPEeIMETOB, TOCKOJbKY (DU3MYECKHE 3aKOHBI B OCHOBE IIPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMHE (huBnUecKoil reorpadueii, BHOCUT BKJIAJ B
€CTECTBEHHOHAYYHYI0O KapTUHY MHpa, GHOCTaBIseT Hambojee sCHble 00pa3Ibl
MIPUMEHECHHS HAYYHOTO METOa MO3HAHUS, % croco0a MoTy4YeHHsI TOCTOBEPHBIX 3HAHUIMA
0 MHpE.

OpHa #3 TIaBHBIX 3a/1a4 PU3NICCKOT0 HOPa30BaHUS B CTPYKType 001Iero oopa3oBaHus
COCTOMT B (HOPMUPOBAHMM €CTECPBCHHOHAYYHONW T'paMOTHOCTH W HWHTEepeca K Hayke y
o0yJaronmxcs.

N3ydyenne ¢usukn Ha Od30BOM YypOBHE MpEANOaraeT OBIAJACHHE CICAYIOIIUMHU
KOMITETEHTHOCTSIMH, XapaKTepH3 UMU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

. HAYYHO OOBACHATH, @ A,
. OLIEHMBATh 1 TIORKMALE OCOOEHHOCTH HAYIHOTO MCCIIEI0OBAHNS;

L] HUHTCPIPECTUPABAT AHHBIC MW  HMCIIOJIB30BaTh HAYYHBIC J1OKA3aTCIIbCTBA  JJIA
IMOJIYYCHH S BBIBOJIOB.

Hemn nsyue U3MKHA HAa YPOBHE OCHOBHOTIO OOIIEro 0O0pa3oBaHMs OINpENeNeHbl B
Konnenmuun  1ip aHusi yueOHoro nmpeamera «®Pusuka» B 00pazoBaTENbHBIX

opranmzanusaxgPeceuiickoit denepainu, pearusyrOIMX OCHOBHBIE 00I1e00pa3oBaTEIbHBIE
MPOTpaMMBbL BepKIEHHOM  pemieHneM  Komermm  MuHucTepcTBa  MPOCBEIIECHUSA
Poccuiick epauHH (mpotokoin ot 3 gexadbps 2019 r. Ne [1K4BH).

3y4eHUus (PU3UKHU:
. oOpeTeHHe HHTepeca W CTpPeMIICHUS OO0y4aroumxcs K HAYYHOMY HW3YYCHHIO
n&f a3BUTHE UX WHTEIJICKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;
[ ]

a3BUTHE TPEJCTABIEHUH O HAYYHOM METOJEe T[O3HaHHA U (QOPMHUpPOBAHUE
@eHOBaTenLCKoro OTHONICHHUSI K OKPY>KAIOIIUM SIBJICHUSIM;

&Q

(pOpMI/IpOBaHI/IC HAaYYHOT'O MUPOBO33PCHUS KaK PE3yJibTaTa U3YUCHUA OCHOB CTPOCHUA
aTCpuu U Q)YHHaMeHTaHLHLIX 3aKOHOB (I)I/IBI/IKI/I;



HAayK, TCXHUKHU U T€XHOJIOFHI>'I;

. pa3BUTHE TMIPEJICTABICHUI O BO3MOXHBIX cdepax Oyaymer mpodeccror
JeATEILHOCTH, CBSI3aHHOW ¢ (DU3MKOM, MOArOTOBKA K JajbHEHIIEMY OOYYCHHUIO
HAIpaBJICHUH.

JlocTrKeHHE ATHX IeNiel MmporpaMMmbl 1Mo (GU3WKEe Ha YpOBHE OCHOBHQQﬁH.[eFO
o0Opa3zoBaHus 00eCIIeYnBaCTCs PEIICHUEM CIICIYIOINUX 3a1aY.

. NPUOOPETEHNE 3HAHMH O JUCKPETHOM CTPOGHHH BEIIECTBA, O™ MEXaHHMYECKHX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. npuoOpeTeHne YMEHUN ONUChIBATb U OOBICHATH  (PU3MU SIBIIGHUSL  C
MCIOJIb30BAHUEM MOJyYEHHBIX 3HAHUM;

. OCBOCHME METOJOB PEIICHHs IPOCTEHIINX PaCYETHBIX 3 ,@ HCII0JIb30BAHUEM
(bU3NIECKUX MOJIETICH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33%at;

. pa3BUTHE yMEHHU HaOIOAaTh MNPUPOJIHBIC SBIIE
nmabopaTtopHble  pabOThl M IKCICPUMEHTAIBHBIC HCCIHC
M3MEPUTENBHBIX PHOOPOB;

BBIIIOJIHATH  OIIBITHI,
nusg C HCIOJIb30BAHUEM

. OCBOCHHE TNPHUEMOB PabOTHI C HH¢)opMauHe@m €CKOTO COJICp KaHMSI, BKIIOYAs
MH(OPMALIUIO O COBPEMEHHBIX MOCTIKEHHUSIX (U3UKH, aHAIU3 U KPUTHYECKOE OICHUBAHUE
nHpopManuu;

. 3HAKOMCTBO CO cdepamu npodeccuo W JICSATCIIBHOCTH, CBS3aHHBIMH C
(U3HUKON, U COBPEMEHHBIMH TEXHOJIOTHIM HBIMH Ha JIOCTIDKEHUSIX (U3NYECKOU
HaAyKH.

Ha m3yuenue ¢pusuku (60a30BbIH YpoB a YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHHUS
orBoauTcs 238 yacoB: B 7 kiacce — 68 yacOB (2 yaca B Hezeno), B 8§ kiacce — 68 1acoB (2
yaca B HeJlelno), B 9 kiacce — 102 qea a B HEJIETIO).

[Ipennaraemslii B mpor no (u3MKe NepevyeHpb J1adopaTOpHBIX pabOT U OIBITOB
HOCHUT pPEKOMEHAATEIbHBIN P, YUUTENb JiejaeT BbIOOp IMPOBENEHUs J1aOOPaTOPHBIX

pabOT M ONBITOB C Y4 HAMBHIyalbHbIX OCOOCHHOCTEH OOy4arolmMXxcs, CIHCKa
OKCIIEPUMEHTAIbHBIX 3 IpeIaraéMblX B paMKax OCHOBHOIO TOCYAapCTBEHHOTO
9K3aMeHa 1o (pusmke

COJAEPKAHUE OBYYEHUA

7 KJIACC O

Paznen]."@u3uka u e€ poJib B NO3HAHUH OKPY>KAIOIIEr0 MUPA.
dusznka yKa 0 mpupoje. SIBneHus npupoapl. @U3nyecKue IBICHHUS: MEXaHUUIECKHE,
TCIIJIOBBIE,, DJ1 PUYCCKHUE, MATHUTHBIC, CBETOBLIC, 3BYKOBBIC.
ndecKkrue BeMUYMHBL. M3MmepeHue ¢usndeckux BenuuuH. Dusznyeckue MpuOOpHI.

[lerp Th U3MepeHU. Mex1yHapoHas CHCTEMA €IUHUIL.

aK (GU3MKa U IpyTue eCTECTBEHHBIE HAYKH M3YdaloT MpUpoy. EcTecTBeHHOHAYUHBIH
M O3HaHUS: HaOJIOJEHHE, MOCTaHOBKAa HAYYHOI'O BOIPOCA, BBIABUIKEHHE THIIOTE3,
e} PUMEHT [0 IPOBEpPKEe THIOTE3, OOBsICHEHHEe HabmogaeMoro siBieHus. OmnucaHue

NYECKUX SIBJIEHUU C IIOMOIIBIO MOJEJIEH.

>’
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JHemoncmpayuu.
1. MexaHI/I‘IeCKI/Ie, TCIJIOBBIC, DJICKTPUYCCKUC, MAIrHUTHBIC, CBCTOBLIC AABJICHHA.

2. O®wuznyeckue MpuOOPHI U MPOIEIypa MPSIMBIX W3MEPEHUI aHaJIOrOBBIM U HHPPOBE
puOOpOM.

JlabopamopHule pabomul u onvimol.

1. Ompenenenune neHs! IeIEHUS MIKAIBI H3MEPUTEIBHOTO MTPHUOOpA. & s

2. H3mepeHne pacCTOSTHUH. ":.,

3. H3mepenne o0bEMa )KUAKOCTH M TBEPAOTO Tea.

4. OnpeneneHne pa3MepoB MaJIbIX TEL.

5. H3mepenue TemmepaTypbl IMpHU TOMOIIM >KHUIKOCTHOTO Te n.@' a M JaTduka
TEMIIEPaTypBbI.

6. IlpoBeneHue wHCCICAOBaHMS IO TMPOBEPKE THIIOTE3BI: I Th TOJNETA IIApUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIe, YeM OOJIbIIe B mycKa.

Pa3nen 2. IlepBoHavajibHble CBeIeHUSI 0 CTPOEHUH B@TB&.

CTpOGHI/IG BC€IICCTBA: aTOMBbI HN MOHGKy.HI:I, nx c . OHLITI:I, JOKAa3bIBAKOIIINUEC
JIMCKPETHOE CTPOCHUE BEIIIECTBRA.

JIBmkenue vactuil BemecTBa. CBS3b CKopOCTﬂ'ﬁI{BI/I KCHUSI 4acTUI[ C TEMIIEpaTypoil.
BbpoynoBckoe nBuxkenue, auddys3us. BzaumoneidcTBrue 4acTHI] BEIIECTBA: MPUTHKEHUE U
OTTAJIKNBAHUC.

ArperaTHble COCTOSIHUSI BEIIIECTBA: 0 ra3oB, JKHUJIKOCTEM U TBEPIBIX
(kpuctayinueckux) ten. B3auMocBs3bp MexH [{CTBAaMU BEILIECTB B PA3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJIIPHBIM eM. OCOOCHHOCTH arperaTHbIX COCTOSTHUI
BOJBI.

Jemoncmpauuu. iy
1. HabGmoneHne 6poyHOBCKOTO JABHIKEHUS.

2. Hab6monenue nuddys3uu.

3. HabGmronenwue sBIeHUH, OOBSCHSIOMINUXCS MPUTSHKEHUEM WIIH OTTAJTKWBAHUEM YaCTHI]

BEIIIECTBA.
Jlabopamopnuie onvimol.
1. Ouenka quameTpa a METOJIOM PSI0B (C UCTIONb30BaHUEeM (oTorpaduii).

2. OmnbITHI 11O Ha6J'IIOI[eHI/IIO TCIIJIOBOI'O paCllIMPCHUs I'a30B.

3. OmnbITHI 11O pyxceHH}o JEUCTBUS CUJI MOJIEKYJIIPHOTO IIPUTSKEHHUS.
Paznen 3 Hne U B3auMMo/ieiicTBHe TeJl.
MexaHI/I nBWKeHWe. PaBHOMepHOe W HepaBHOMepHOe ABMKEeHHE. CKOpPOCTb.
Cpe)lem c MpY HEPABHOMEPHOM JBHKEHUU. PAacU€T myTH 1 BpEMEHH IBUKEHUS.
HepI_[I/II/I 3akoH mHepnuu. B3auMojelcTBue Tell Kak MpUYMHA U3MEHEHUS
CKOpOCT KeHus Tell. Macca kak Mepa mHepTHOCTH Tena. [ImotHocTh BemecTtBa. CBS3b

C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BEIIECTBA.
KaK XapakTepUCTHKa B3ammojercTBus Ten. Cuma ympyroctd u 3akoH ['yka.
-| ¥e CWbl C MOMOIIBIO JUHAMOMETpA. SIBlIeHUE TATOTEHHS U cuia Tsbkectu. Cuna
eCTu Ha Jpyrux 1uranerax. Bec tema. HeBecomocth. CroxkeHue cuii, HaIpaBICHHBIX 110
%I/I npsimoil. PaBHogeiicTBytomass cui. Cuna TpeHus. TpeHHe CKOJIBXKEHHUS U TPEHHE
okosi. TpeHue B mpupojie U TEXHHUKE.



Jemoncmpauuu.
Hal6mronenne MexaHu4ecKoro JBMKEHUS Tea.

H3mepeHne cKOpoCTH MPSIMOJIMHEHHOTO JIBUKCHHS.
HaGnronenue siBlieHUs] HHEPLIUH.
HaGumroieHne u3MeHeHUs1 CKOPOCTH MPH B3aUMOJICHCTBUH TEIL. & .

CpaBHEHHE MAacC M0 B3aUMO/ICHCTBHUIO TEJ. oy

o a0k wnPE

Ciio)eHue cuil, HalpaBJIECHHbBIX IO OJIHOM MPSAMOM.

Jlabopamopnvie pabomul u onvimol.
1. OmnpenencHue CKOPOCTH PAaBHOMEPHOTO JBIIKEHHUS (IIapuKa OCTH, MOJCIIH

AIIEKTPUYECKOT0 aBTOMOOWMIIS M TaK Jlaiee).
2. OmpeneneHue CpeaHe CKOPOCTU CKOJBKEHUs Opycka MKa 110 HAaKJIOHHOU

.
IIJIOCKOCTH. %

3. Ompenenenue MWIOTHOCTU TBEPIOTO TENA.

4. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh pac s (aedopMaiuu) OpyKUHBI OT
MPUISIOKEHHON CHUJIBI. i:."

5. OHLITLI, ACMOHCTPUPYIOINHUEC 3aBUCUMOCTDb CUJIbI TPCHUA CKOJIBKCHHUS OT BCCa TCJIa U
XapaKTepa COIMMpUuKaCaromuxcs IIOBEPXHOCT

Paznen 4. /laBiienue TBEPABIX TeJ, ) KUAKOCTHEIH U ra3oB.

Hasnenue. CnocoObl yMEHbILIEHUS nueHus JaesieHus. JlaBineHue rasza.
3aBHCUMOCTh JaBIICHHS Ta3a OT 00BEMa iepatypsl. [lepenaua naBineHus TBEPABIMU
TeJIaMU, KUJAKOCTAMU U Ta3aMu. 3aKOH d. [ITneBMaTnueckue MalmmHbl. 3aBUCUMOCTh
JABJICHUS JKUJKOCTH OT IIyOmHbI. [ mfipocrarideckuii mapagokc. CooOmaronmecs: CoCybl.
['mapaBnuyeckre MEXaHU3MBI. ‘h

ATtmocdepa 3emnu u aTMoc@pHoe nasieHue. [IpuunHbl CyliecTBOBaHUS BO3IYIIHOM
o6onouku 3emiu. OnbiT Toppulennu. M3mepenue atMocdepHoro naBiaeHUs. 3aBUCUMOCTb
aTMoc(epHOro JaBieHMsI OF, BBICOTHI Haja ypoBHeM Mops. [lpubopsl aiis u3MepeHus
aTMOC(EepHOTO AaBICHHUS.

JleiicTBHE KUIKOC a3a Ha IMOIrpyKEHHOE B HHUX Telo. BrlTamkuparomas
(apxumenoBa) cuia. 3a ena. [InaBanue ten. Bo3nyxormasanue.

/emoncmpayuu.
3aBUCHUMOCTh, JABJICHUS T'a3a OT TEMIIEPATYPBI.
[lepenaua AaBI€HUS KUIKOCTHIO U Ta30M.

Coo6u@veca COCY/IBL.
FH;{% eCKuii mpecc.

. 051 ue 1efcTBUs aTMOC(EepHOTo TaBICHHUS.

I

. UCUMOCTh BBITAIKUBAIONIEH CHIBI OT 00BEMA TOTPYKEHHONW dYacTH Tena u
THOCTH KUJIKOCTH.

ABEHCTBO BBITAJIKHMBAIOIICH CHUJIbI BECY BBITECHEHHOM KUIKOCTH.

VcaoBue maBaHMS Tel. IUIABaHHE WIIH MIOrpy>XE€HUC TECJI B 3aBUCUMOCTH OT
COOTHOIIICHUS TNIOTHOCTEH Tea U KHUOKOCTH.

Jlabopamopuvie pabomol u onvimol.

Q
>



-,
1. HUccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOU B JKUIKOCTH 0
JacTH Tena.

2. OmpepeneHue BBITAIKUBAIONICH CHIIBI, JCUCTBYIONICH Ha TENO, MOTPYKEH
JKUJKOCTD.

3. TlpoBepka HE3aBUCUMOCTH BBITAIKUBAIONICH CHIIBI, JCHCTBYIOIIEH Ha TEJIO B
JKHIKOCTH, OT MacChl TeJa. -

4. OHBITBI JACMOHCTPUPYIOIIUEC 3aBUCUMOCTDb BBITaHKI/IBaIOH_[CI/I CHIJIBI, CTB IJ_ICI/I Ha
TECJIO B XXUIAKOCTH, OT 00BEMa HOI‘p}I)KCHHOI/I B ) KMJKOCTb 4aCTu TeJ'I OT IINIOTHOCTH

Ipy30H01bEMHOCTH.

AKHJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIH KOHCTPYHPOBAHUE JIO,HKQ peneneHue e

Paznen 5. Pabora u MOIIHOCTL. JHEPIHs.

Mexannueckas pabota. MomHoCTh
[TpocTeie MEXaHHW3MBI: pbIYar, OJIOK, HAKIOHHAS ILIO . HpaBI/IJ'IO paBHOBECHS

pbiuara. ITpuMeHeHre mpaBuiia paBHOBECHUS phluara K OJIOKY. TOE MPABUIIO» MEXAHUKHU.
KIIJI mpocThix Mexanu3MoB. [IpocTeie MexaHHU3MbI B OB eXHHUKe.
Mexanundeckasi sHeprusi. KuHerndeckas u 110 anbHasi sHeprus. [IpeBpaienue

OJHOI'O BHJA MEXaHUUYEeCKOMN OHCPI'uu B I[pyTOﬁ. 3a1<ohoxpa CHHA DHCPIUH B MCXAHUKE.

Jemoncmpauuu.
1. IIpumepbl IPOCTHIX MEXaHU3MOB.

JlabopamopHhule pabomul u onvimol.
1. Onpenenenue pabOTHI CHIIBI TP IIpY PaBHOMEPHOM JIBHJKCHUM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH
2. HccrnepoBanue ycinoBuid PaBHOBECHs phIYara.
3. Usmepenne KI1J] HaKIOHHOU TITIOCKOCTH.
4. U3yudeHue 3aKkOHA COXPaHEHUS MEXAHUYECKOM SHEPTUU.

8 KJIACC

Pasnen 6. Tenognr Q us.

OCHOBHBIE TIOJIOKCHMSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUHM CTPOEHHUSI BEUIECTBA.
Macca u pa3mepsl a 1 MoJieKyJl. OMBITBI, TTOATBEPKIAIOIINE OCHOBHBIC TOJOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Moaenu oro, KUJKOTO M Ta3000pa3HOTO  COCTOSIHMM  BEIECTBA.

Kpucrannmueck opthubie Tena. OObsACHEHNE CBOWCTB Ta30B, KHUIKOCTEH U TBEPIBIX
Tel Ha OCH OJIOKEHUN MOJEKYJIIpHO-KMHETHYeCKO Teopuu. C(CmauuBaHue WU
KanuuIpH Husl. TeraoBoe pacIMpeHne U CKaThe.

Te a. CBa3p TemmepaTypbl CO CKOPOCTBIO TEIJIOBOI'O JBUKEHHS YaCTHULL.
l& sHeprusi. CnocoObl M3MEHEHHs BHYTPEHHEW SHEpPruu: Terionepeaaya u
e paboTbl. Bupl Temonepenaun: TeMIONPOBOIHOCT, KOHBEKLIUS, U3TyYCHHE.
MYeCTBO TEIUIOTHL. YIeJIbHas TEMJIOEMKOCTh BellecTBa. TerIo00MeH U TEeIoBOe
>cue. YpaBHEHHUE TerioBoro 6ananca. [lnaBieHne u oTBepieBaHue KPUCTATMYECKIX
B. YaenbHas Teryorta tuiaBieHus. [lapooOpa3zoBanne u koHaeHcamus. Vcmapenue.
eHHe. YenpHas TeIUloTa MapooOpa3oBaHUsS. 3aBHUCHMOCTh TEMIIEPATYpbl KHUIICHHUS OT
TMOC(EPHOTO TaBJICHUS.

>’



BrnaxHocth Bo3yXa.
DHeprus TOIMBa. Y IeJbHAas TEII0Ta CrOPaHHUS.

[Mpuammmer paboTsl TeruioBbix neurateneit KIIJ[ TerutoBoro asurarems. Te

&

JABHUIaTCIIU U 3allUTa Oprxca}omeﬁ CpCabl.
3aKoH COXPAHCHUSA U NPCBpALICHUSA SHCPIrUU B TCINIOBBIX MPOLICCCAaX.

Hemoncmpayuu.
Habmotenne 6poyHOBCKOTO JIBUYKEHHUSI.

Ha6mronenue quddysun.
HaOnroneHue siBiieHUI cMauMBaHUs M KalTWJUISIPHBIX SIBJICHUH.

Habutoienue TemnoBoro paciupeHus Ted.

[IpaBuna u3amMepeHus TeMIepaTypsl. &
Bunel reruionepenayu. Q)

OxnaxaeHne Ipu COBEPUICHUN PAOOTHI.

© oo N Ok DR

Harpesanue nipu coBepIieHUN paOdOThI BHCIIHHMNGHITAMH.
10. CpaBHeHuUE TEIIIOEMKOCTEH pa3IMUHBIX BELIECTB.

11. HaOnronenve KUIIEHUS.

12. HaGmroieHHE MOCTOSTHCTBA TEMITepaTyPhl aBJIEHUH.
13. Mozaeny TemoBbIX JIBUTATEIEH.

Jlabopamopuuvie pabomot u onvimel.

1. OnbITH IO OOHAPYKEHHIO JICH o MOJIEKYJIIPHOTO IIPUTSKEHHUS.

2. OnbIThI 110 BBIPAIIMBAHUIO Kpyiega IIOBapEHHOM COJIM UJIM caxapa.

3. OnbIThI O HAOTIOACHUIO TerfoBoro pacIIupeHysl ra30B, )KUIKOCTEN U TBEPABIX TEIl.

4. OrmpeneneHue naBieHus BE31yXa B OaJJIOHE MIIPHULIA.

5. OmnbIThl, AEMOHCTPUP 3aBUCHUMOCTh JAaBJIEHUS BO3[yXa OT €ro o0béma u
HarpeBaHUs UM O

6. Ilposepka rumoeIe HEWHOW 3aBUCHMOCTHM JJIMHBI CTOJOMKAa JKHJIKOCTH B

TEPMOMETPUUECKOMMEPYOKE OT TeMIIEpaTyphl.

7. HabmoneHue u3MeHEHUs! BHYTpPEHHEH SHEpPIruu Teja B pe3yibTaTe TeIuloNneperiaud u

©

Ompen

Har CTANIMYCCKUM MUIIUHAPOM.

[y

0. OmpeneiteHre yeabHON TEIUIOEMKOCTH BEIIECTBA.

[y

TIPCACIICHUC YHCHBHOﬁ TCIJIOTHI IJIABJICHUSA JIbJA.

1_JMccriénoBanue mpolecca uCrapeHusl.
G 1 €/IeJIEeHHE OTHOCUTEIIbHON BJIAXKHOCTH BO3/yXa.
(b. Pazjnen 7. DiekTpuyeckne u MArHUTHBIE SIBJICHUSI.

1t

Wsmenenue JaBJICHUS ra3a Ipyu USMCHCHUU 00BEMa U Harpe Rm OXJIQAXKJCHHUU.

paboThI BH X CHIL.
8. MHccnenopa BIICHUS TETJIO00OMEHA MPU CMEITUBAHUU XOJIOAHON U TOpsSYei BOJIBI.
KOJIMYECTBA TEIJIOTHI, TOJIYYEHHOTO BOJOH MpPH TEIUNIOOOMEHE C

?
>
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DnexkTpusaius Tea. J[Ba poja 2JIeKTpUUYecKuX 3apsaaoB. BanMoelcTBre 3apsyKeHHbBIX 0

ten. 3akoH KynoHa (3aBUCMMOCTb CHUJIBI B3aUMOJICHCTBUS 3apSIKEHHBIX TEN OT BEJIHY =Q
3apsJI0B U PACCTOSIHUS MEXKTY TEIaMu).

Onektpuueckoe  moje.  HampskEHHOCTh  AIEKTPUYECKOTO  IOJIA.
CYTNEPIIO3UIINH JIEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsiioB. DJIEMEHTApPHBIN AlEKTpUUecKuid 3apsiis CTpoeHue
atoma. [IpoBOAHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsmeK *

DNEeKTPUUECKUN TOK. YCIIOBUSL CYHIECTBOBAHUS AJIEKTPUUYECKOTO ;@sa. Hctounuku
MIOCTOSIHHOTO TOKa. [[eHCTBUS 3JEKTPUUYECKOTrO TOKa (TEIUIOBOE, XMMUUYECKOE, MAarHUTHOE).
DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckast nenb. Cuiia TOKa. DIEKTPUUYECKOE HAMpsHKe ONPOTHUBJICHUE
MIPOBOAHMKA. YJIeIbHOE COINPOTHUBIEHUE BemecTBa. 3akoH Oma acTKa IemH.
[TocnenoBarensHOE U MapauIeIbHOE COSTMHEHUE MPOBOJHUKOB. Q{

PaboTa u MOITHOCTH AJIEKTpHYECKOro Toka. 3akoH Jxoyist 1a. DJIEKTPUUYECKUE
[IEMHU ¥ MIOTPEOUTEININ IEKTPUICCKON SHEPTHH B OBITY. Kopomo%xaﬂne.

[Toctosinubie MarHuThl. B3aumoneiicTBue HOCTOHHHBI HUTOB. MarHuTHOE MoJe.
MaruauTHOE mojie 3eMJIM U €ro 3HAYCHHUE IS )KU3HHU Ha ﬁ\ e=@nupIT Opcrena. Marautaoe
moJjie ’JIeKTpudyeckoro Toka. I[IpumeHeHue osiekTpOMarHuToB B TexHuke. JlelicTBue
MarHUTHOTO TIONIi HAa TIPOBOJHHK C TOKOM. ONEKTPOABHraTelbh IOCTOSHHOTO TOKA.
Hcnonb30BaHue AyieKTpoiBUTATENEeH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbrtet ®Dapanesi.  SIBiaeHue 3eKTpoMar o wuHaykuuu. IlpaBmwio Jlenua.
Onekrporenepatop. CrnocoObl MOMyYEHUS SHEKT KOW SHEpruu. DIEKTPOCTAaHIUM Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.
DnekTpu3aius Tel.

JIBa pofa JIeKTPHUUECKUX 3'4?11 3aMMOJIEMCTBHE 3apsSyKEHHBIX TEJl.
YCTpoUCTBO U IEHCTBUE RIEKTPOCKOIIA.
OnexTpocTaTuuecKas HHIAYKIINS.

3aKOH COXpaHEHMS

[IpoBoaHUKY 1 1
MoaenupoBanue OBBIX JIMHUM 3JIEKTPUYECKOTO MOJIA.

Wctounuku mo HHOT'O TOKa.

© oo NG~ RE

JlercTBUA 2AKTPUYECKOTO TOKA.
10. DnexkTpu TOK B JKHUJIKOCTH.
11. I'a30Bbii# SIIT.
12. I/I3w@e CHJIBI TOKA aMIIEPMETPOM.
13. epefie IEKTPUUECKOro HANPSKEHUS BOJIBTMETPOM.
14QCTaT Y MarasuH CONpPOTHUBIICHU.
MMOJICHCTBHE MTOCTOSHHBIX MAarHUTOB.

@V’O}I@IHPOB&HHC HEBO3MOXHOCTH pa3JiCJICHUA ITOJIFOCOB MarHuTa.
. MO}IeJ'H/IpOBaHI/Ie MarHUTHBIX ITOJIEH ITOCTOSHHBIX MarHuTOB.

{7
Q 18. OmmiT Dpcrena.



b
19. MaruuTHOE 10JI€ TOKa. DJIEKTPOMArHHuT. 0
20. JleficTBME MarHUTHOTO IOJISI HA TPOBOJAHHUK C TOKOM. Q
21. DnexTpoABUTraTeb MOCTOSIHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHS SJICKTPOMArHUTHON MH]TYKITUH.

23. OnbiTer Dapajes

#
24. 3aBUCUMOCTD HAIIPABJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHH €ro BO{{HK&‘GHH}I.
25. DieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuuvie pabomot u onvimel.

1. OmbIThl IO HAOJIOICHUIO IEKTPU3ALINN TNl MHAYKIIMEH U TIPHU C CHOBEHHH.

2. HccnenoBanue qeicTBUS SJIEKTPUYCCKOTO TIOJISI HA TIPOBOIHUK DIICKTPUKH.

3. CoOopxka u mpoBepKa pabOThI AIMEKTPUUECKON 1IETTH TOCTOSH @ OKa.

4. V3MepeHHe U peryJInpoBaHUE CUIIBI TOKA.

5. H3mepeHue U peryJupoBaHUe HAPSHKCHHUS.

6. HccrnenoBaHue 3aBHCMMOCTH — CHJIBI  TOKA, 0 uepe3 pe3ucTop, OT
COITPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHHS Ha ope.

7. OHLITLI, JACMOHCTPUPYIOIIHEC 3aBUCUMOCTDb QJICKTPHUYCCKOI'O COIIPOTUBJICHUA
IIpOBOAHHMKA OT €ro AJIMHBI, IJIOIIAaAHN ITOIIC HOI'O CCUCHUA U MaTCpualia.

8. HpOBepKa IIpaBujia CJIIOXKCHUA HAIIPsKE i 1 IIOCJIICAOBATCIbHOM COCAMHCHUU
ABYX PE3UCTOPOB.

9. HpOBepKa I[mpaBujia AJid CUJIbI TOKA dpaJUICIIbHOM COCAUMHCHUN PEC3UCTOPOB.

10. Onpenenenuie paboOThI ANEKTPU TOKa, UIYIIET0 Yepe3 pe3ucTop.
11. OnpeneneHre MOIIHOCTH JEKEPHUUECKOr0 TOKA, BBIICTSIEMO Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTHCHITBI TOKA, UYILIEro Yepe3 JIAMIOUYKY, OT HalpsSKEHUs
Ha HEWU.

13. Onpenenenne KITJ v TeJIs.

14. HccnegoBanue Mars DI'0*B3aMO/ICHCTBUS IOCTOSHHBIX MarHUTOB.

15. U3yuenune wmar
pa3aeIcHUH.

OJI1 TOCTOAHHBIX MArHuTOB IIPpU HUX O6’I>GJII/IHGHI/II/I n

16. HccnegoBanue CTBUS SJICKTPHUICCKOI'O TOKA HAa MArHUTHYIO CTPCJIKY.

17. OmpITsl, Jle@n"pnpy}omne 3aBUCUMOCTb CHJIbI B3aUMOJCHCTBUS KaTYIIKH C TOKOM

1 MarHuta 76l TOKA U HaIIPaBJIEHUS TOKA B KaTYIIKE.
18. I/I3yqe ICTBUSI MATHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.
19.K OBaHME U U3Y4YEeHHE PaOOTHI JIEKTPOIBUTATEIS.

20. I/&b ue KIIJI anexTpoaBurareabHOM yCTaHOBKH.
I 10 WCCJICIOBAHUIO SIBJICHUS SJIEKTPOMAarHUTHOW WHIYKLHH: HCCIEIOBAHHE

C

21
E €HEHMUIT 3HAUCHUS U HaIpaBJICHHUA MHAYKIIMOHHOI'O TOKaA.

(b' Paznen 8. Mexannueckue siBJIeHHUS.
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Mexanudeckoe aBmxeHrne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh 0
MEXaHUYECKOro JBWKECHHS. PaBHOMepHOE NpsAMOJIMHEHOE JBHKeHHEe. HepaBHOMep
npsiMosiHetHoe aBMkeHue. CpefHsisi U1 MTHOBEHHAsl CKOPOCTh TeJjla MPU HEPABHO

JIBYDKCHUH.
Yckopenue. PaBHOyCKOpeHHOE mpsiMOJiMHElHOe nBukeHHe. CBOOOAHOE Ta, e.

OnbiTel ["anunes.

PaBHOMEpHOE ABMKEHHE 110 OKPYKHOCTH. [leprnoa u gacTtora oOpamnieHus. %dﬁmas{ u
YIJIOBast CKOPOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHE. "b

[Tepsriii 3akoH HeroToHna. Bropoii 3akon Herotona. Tperuit 3akon HetoTona. [TpuHumn
CYNEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHHUS CKOJL
IIOKOs1, APYTHE BUABI TPEHUSI.

Cuiia TSDKECTH M 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKopeHm
JBmwxenue mmianetr Bokpyr Comuma. IlepBas kocmudeckas 3

, CHJa TPEHUS

JTHOTO TAaaCHUS.
b. HeBecomocTh u

MepEerpy3KHu.
PaBHOBecue marepuanbHON TOYKH. AOCOJIIOTHO TBépI[O. PaBHOBecue TBEpIOTO
Teja ¢ 3aKperyIEHHOM OChIO BpalieHusl. MOMEHT CHUJIBI. IKCCTH.
Nmnynsc tena. Mi3menenne ummyssca. I/IMHYJIB& 1. 3aKOH COXpPaHEHHUs UMITYJIbCa.
PeakTUBHOE JIBMIKEHHE. -

Mexanuueckas pabota U MOIIHOCTh. PaboTa cui TshkecTH, yrnpyroctu, TpeHusi. CBs3b
sHepruu u paboTel. [loTeHIMAbHAS YHEPTHs TEIa, MHOTHATOTO HAJl TTIOBEPXHOCTHIO 3EMIIH.

[loTeHuunanpHass BSHEPrUsi CKATOM MPYKUHBI. eTuyeckass odHeprus. Teopema o
KMHETUYECKOM SHEPruu. 3aKOH COXpaHEHUs CKOW DHEPTHH.
Jemoncmpayuu.

1. HaGnroneHne MEXaHMYECKOTO ABMIKOHMS TEJIa OTHOCUTEIHLHO PA3HBIX TE OTCUETA.

2. CpaBHeHue myTei u Tpaelqep KEHUsSl OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJ OTCUETA.

3. H3mepeHne cKOpOCTH U YCKOPEHUS MPSMOIHMHEHHOTO ABYKEHHUSL.

4. UccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBUKCHHSI.

5. HabGmonenue asu eria o OKPY>KHOCTH.

6. HabGmonenue GCCKUX  SBJICHUM, MPOUCXOJAIIMX B CUCTEME OTCUETA
«Tenexka» n HOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEJIPHO KaOMHETa
bu3uku.

7. 3aBHCHMO KOPEHMsI TeJla OT MAcChl TeJla U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. Habmron BEHCTBA CWJI ITPU B3aUMOJICHCTBUH TEIL.

9. Usme BEca TeJla IPU YCKOPEHHOM JIBUKEHUH.

10. I1e MMITYJIbCA TIPY B3aUMOJEHCTBUH TEII.
11.

1 paHEHNEe UMITYJIbCA IIPU HEYIIPYTOM B3aNMOJEHCTBHH.

@qoxpaHeHne UMITYJTbCa TIPH aOCOTFOTHO YIIPYTOM B3aMMOJICHCTBHH.
(a " HaGmronenne peakTHBHOTO JIBHKCHHSI.

5. CoxpaHeHue MEXaHU4YEeCKOW FHEPTHH NMPU CBOOOIHOM IaICHUH.
Q 16. CoxpaHeHue MEXaHUYECKON SHEPTUH MTPH JIBMXKEHUH Tella MO 1€HCTBUEM MPYKUHBI.

{o)

Ppa3oBaHus SHEPTHUH ITPU B3aUMOACUCTBUHU TEII.



Jlabopamophule pabomul u onvimol.

1. KoncrpyupoBaHue TpakTa JUIsl pa3roHa U JajbHEHIEro paBHOMEPHOTO ,Z[BI/DKCEQ

mapuKa UJn TCJICKKH.

2. OmpeneneHue CpeHEH CKOPOCTU CKOJIBKEHHsI OpYCKa WM JIBHXKCHHS IIaf
HAKJIOHHOM TJIOCKOCTH.

4 [

3. OmpeneneHue YCKOpPEHHS Tela MPH PaBHOYCKOPEHHOM JBM)KCHUH HO@OHHOTA
IUIOCKOCTH. “

4. UccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH MpHU paBHoyCKopeHHg?v[ JBUKEHUU 0e3

HaYaJlbHOM CKOPOCTH.
5. TlpoBepka THIIOTE3bI: €CIM TPH PABHOYCKOPECHHOM JIBHIKE €3 HavyaJIbHOU

CKOpPOCTH IIYTH OTHOCATCA KaK pPsa HEUYETHBIX YHCCII, OTBCTCTBYIOLIUC
IIPOMECKYTKHU BPEMCHHU OJIMHAKOBBEI.

6. I/ICCJICl[OBaHI/Ie 3aBUCUMOCTH CHWJIBI TPCHUA CKOJII))KC%;;; CUJIBI HOPMAJIbHOT'O

TaBIICHHUSL.
7. Omnpexnenenue k03P PUIIHEHTA TPEHUS CKOIbXKEH Q)
8. Omnpenenenue kECTKOCTH MPY>KUHBI.

9. Ompenenenne paGOThl CHIBI TPCHHs MPH “PaBHOMEPHOM IBIDKCHHH TeNa IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. OnpeneneHue pabOTBhl CHUIIBI YIPYTOCTHRIPUPIONBEME TPy3a C HCIOIH30BAHUEM
HEMOJIBYKHOTO U MOJABHKHOTO OJIOKOB:

11. N3yuyenue 3aKkoHa COXpaHEHUS SHE

Pa3zgen 9. Mexannueckue KoJied JIHBI.

KonebarenpHoe npmxenne. OCHOBHBIG XapaKTEPUCTUKN KOJICOAHMI: TIEPHO/I, YacTOTa,
aMIUIUTyaa. MaTeMaTU4ecKuil | WHABIH MasTHHKW. [IpeBpalieHue SHEPruu IpHu
KO0JIc0aTeIbHOM JIBUKCHHUU. -

3aryxatomue koseOaHus. Y BeiHyxaeHHble KkoneOaHus. Pe3onanc. MexaHudeckue
BOJIHBI. CBOI\/JICTBa MEXAaHNYCC JIH. HpOI[OJ'II)HI)IG nu nonepeque BOJIHBI. I[J'II/IHa BOJIHBI 1
CKOpPOCTh €€ pacrmpocTpa . MexaHnuueckue BOJIHBI B TBEPJIOM Telle, CEMCMHUYECKHE
BOJIHBI.

3ByK. ' pomMKkOCTh 1cota ToHa. OTpakeHue 3ByKa. HPpa3ByK U yIbTpa3BYK.

/emoncmpayuu.

Habmonen neGaHuii rpy3a Ha HUTU U Ha NIPYXKHUHE.

Ha6moz[eH®ne6aHm71 TEJ IO ACHCTBUEM CHUIIBI TSHKECTH U CHJIBI YIpyrocCTu.
Habn C BBIHYKACHHBIX KoJIeOaHHH U pe30HaHCa.

1

2

3

4. Pac HEHHE MPOI0JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEINN).
S nekd.

6

]—& Y€ 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
CTUYECKUI PE30HAHC.

pamopHvle padonvl U ONbIMBL.
Mpe/e/ieHHe YacTOThI U TIepro/ia KoJeOaHHi MAaTeMaTHUYECKOTO MasTHUKA.

OHpe,[[CJ'ICHI/IC YacCTOThI U IICpHUOda KoJieOaHMit MPYXUHHOI'O MasiTHUKA.

HccnegoBanue 3aBHCHUMOCTHU nepuoaa KoJieOaHMit MOABCHICHHOI'O K HUTHU Tpy3a OT
JJIHNHBI HUTH.

&
>’
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4. UccnenoBaHue 3aBUCMMOCTH IEpHOJa KoJeOaHUH MPYKMHHOTO MasTHHKA OT MacChl 0
rpysa.

5. IIpoBepka HE3aBUCHMOCTH IEpHOAA KOJeOaHUIl Tpy3a, MOJBEHICHHOTO K T
Macchl Ipysa.

6. OmnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb IMEpHoJa KoJeOaHWi MNPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI. -

7. VI3mepeHue ycKopeHHs! CBOOOIHOTO Ma/ICHUSI.

Pazgen 10. Di1eKTpOMarHuTHoOE 10J1€ H 3JIEKTPOMATHUTHbIE BOJIHE

DIEeKTPOMarHuTHOE T0JIe. DJIEKTPOMAarHUTHBIE BOJIHBI. CBOMCTBa ‘:% POMArHUTHBIX
BoyH. [llkama 37MeKTpOMAarHUTHBIX BOJH. VCIONIb30BaHUE AIIEKTPOMA ABIX BOJH IS
COTOBOM CBSI3H. ‘

DneKTpoMarHuTHas npupoa cBera. CKOpoCcTh CBeTa. BOJIHOO ficTBa CBETA.

Jemoncmpayuu. %

1. CgoiicTBa 1EKTPOMArHUTHBIX BOJIH. Q)

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopuuvie pabomot u onvimel. i:"“
1. WM3yueHue CBOKCTB 3JIEKTPOMATHUTHBIX BOJH C IIOMOIILI0 MOOMIILHOTO TeledoHa.

Pasznea 11. CBeroBbIe IBJIEHHUS.

JlyueBast mozenb ceta. McTounuku cB
3atmenust Connua u JIynel. Otpaxenue ceera, [Th

[Ipenomnenue cBera. 3akoH npeJI
cBeTa. Mcnonb3oBaHue MOJIHOTO BHYTPEHHEGEO OTPaKEHHS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xon nyueit B nuHze. @nrTuueckas cucrema (oroarmapaTa, MHKPOCKONA M
Teneckomna. 1'71a3 Kak onTiyeckas CHEréMa. Bin30pyKkoCTh i 1aIbHO30PKOCTb.

Pasnoxenne Gemoro cpera B%crekTp. Ombithl HpioToHa. CIOKeHHE CIEKTpaTbHBIX

1BeTOB. /ucnepcus ceera.
@ TPaHEHUE CBETA.

HOHy‘leHI/IC " JKCHUI B IJIOCKOM, BO'HYTOM U BBIITYKJIOM 3€pKaJjlax.

a.

/emoncmpayuu.
IIpssmMonunenHoe p

OtpaxeHnue cBe

[Ipenomiienue ceera.

OnTnueck TOBOJI.

Xon nydyel s, coouparoiieil TuH3e.

Xon B pacCEeMBAOUIEH JTMH3E.

I1 %e M300paKeHU ¢ MOMOUIBIO JIUH3.

WHIUIT ICHCTBUS (I)OToarmapaTa, MHKPOCKOIIa U TCJICCKOIIA.

© oo N Ok 0w

CJIb I'J1a3a.

b

a3JIo)KeHHE OeJIoro CBETa B CIICKTP.

. HOJ’IY‘{CHI/IC Oenoro ceera IpH CIIOKCHUU CBCTA PAa3HLIX IIBCTOB.

26

Jlabopamopuusie pabomot u onvimel.
1. HUccnenoBanue 3aBUCHMOCTH yTila OTPaKEHUSI CBETOBOTO JIy4a OT yIiia MaIeHus.

%
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2. H3ydeHue xapakTepUCTHK H300paXeHHUs TPEAMETa B IJIOCKOM 3epKaJle.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIICHHUSI CBETOBOTO JIy4ya OT yIJia MaJCHUs
TPaHUIIC «BO3TYX—CTECKIION.

4. TlonyyeHue n300paKEHHUH C ITOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Omnpenenenrie (HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHITBI COOMPAIOIICH JINH3BI.

6. OMBITHI 11O Pa3JIOKEHUIO OEJIOTO CBETa B CIIEKTP. d

7. OnbITHI TIO BOCHPUSATHIO I[BETA TPEAMETOB NPU HX Ha6nfoz[eHHH\?épe3 I[BETOBBIC

(UITBTPBI.

Pasnen 12. KBanToBble siBJIEHUS.

OmneiTel Pezepdopaa u mianerapHast Mojiesib atomMa. Mojienb aTq
U MOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIE CIEKTPBI.

PamuoaktuBHOCTh. Aub(a, Oera- M ramma-u3IydeHHs.
Hyxnonnas monens atomsHoro snpa. Mszoromsl. Paanoaxktus

. Ucnyckanue

@-‘ € aTOMHOIO sjpa.
peBpamenus. Ilepuon

MoJrypacriajia aTOMHBIX sIIEp.

SnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsijio @CCOBOI‘O qucen. DHeprus
CBSI3M aTOMHBIX siep. CBs3b MacCchl U SHEPrHUU. U CHUHTE3a W JETCHUS sIep.
Ucrounuku sueprun ConHIa U 3BE3. qh

H,I[CpHaH OHCPICTHKA. I[eﬁCTBHﬂ paaruOaKTUBHBIX H3Hy‘ICHI/Iﬁ Ha ’)KMBbIC OpIraHU3MBI.

Jemoncmpauuu.
CHexTpsbl U3JIy4eHHs U TOTJIOLEHHUS.

CrexTpsl pa3IuvyHbIX Ta30B.
CrniexTp BoOpoO/Ia.
Hab6mronenue tpekoB B kamepe BuibCoHa.

N N, .
Pabora cuérunka noHu3upyrelinx N31ydeHHi.

ok~ whPE

PGFI/ICTpaHI/ISI H3JTYyUCHUS HUPOAHBIX MUHEPATIOB U ITPOAYKTOB.

Jlabopamopuuie pabo
1. HaOGmronenwue crio

blmaoal.
HEHYaThIX CIICKTPOB U3JIYUCHUS.

2. HWccnenoBanue Tpél 13MEPEHUE DSHEPTHHM YaCTHIBI MO0 TOPMO3HOMY IyTH (TIO

¢dotorpadusam).
3. Usmepenue pa, KTUBHOTO (hOHA.
IMoBTOPUTEILHO-00001IAIOIIIMIA MOTYJIb.

6o6ma}0m1/1171 MOJyJb NPEJHA3HAYeH Ui CHCTEMaTU3allud |
00001IeHNsT TMPEAMETHOTO COAEpKAHUSI U ONbITa JEATEIbHOCTH, MPHUOOPETEHHOrO IpHU
U3Y4YEHHUH BCET ca (U3MKH, a TaKKe JUIs MOATOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY
9K3aMEHY II K€ /Ul 00y4aroInXCsl, BBIOPABIIUX 3TOT y4E€OHBIN PEIMET.

HpAh €HUU JAaHHOIO MOJYJS pEalu3yloTcsd M CUCTEMATU3UPYIOTCS BHJIBI
NEeSTeNBHOCTH, Ha OCHOBE KOTOPBIX O0O€CleYMBaeTCsl JOCTHKEHUE NPEIMETHBIX U
@ €THBIX IUTAHUPYEMBIX pe3yJIbTaTOB o0y4eHus, bopmupyercs
CHHOHay4Has PaMOTHOCTh: OCBOEHHE HAy4YHBIX METO/IOB HCCIEAOBAaHUS SIBICHHI
bl U TEXHUKHU, OBIIQJICHUE YMEHUSMH OOBSICHATH (PU3MUECKUE SIBJICHUS, MPUMEHSSA
€HHbIE 3HAaHUS, PelIaTh 3a7au, B TOM YHCJIe KAaUeCTBEHHbIE U HKCIIEPUMEHTAJIbHBIE.
[IpyHIMIHATBHO NEATEIbHOCTHBIM XapaKTep JAHHOTO pas/iena Peaau3yeTcs 3a CUET
0r0, YTO 00yYarOIIMeECs BBIMOIHSIIOT 3aJaHUsI, B KOTOPBIX UM MpeJIaraeTcs:




Ay,

N
Ha OCHOBE IIOJIYYCHHBIX 3HAaHUW pacro3HaBaTh M HAYYHO OOBSCHATH (bmnqecm/leo
SIBJIGHUS B OKPY>KaloIllel MPUPO/I€ U MOBCETHEBHOM KU3HU;

HCIIOJIB30BATh HAYYHBIC MCTOAbI UCCIICJOBAHU q)I/IBI/I‘-IGCKI/IX SIBJIGHI/If/’I, B TOM 4
IIPOBEPKU T'KIIOTE3 U IMMOJTYUCHUS TCOPETUICCKUX BBIBOIOB,

OOBSICHSITh HAayYHBIC OCHOBBI HamboJiee BAKHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHO W,
Halpumep, MPAKTUYECKOrO HCIOJIB30BAHUSA PA3IUYHBIX HMCTOYHUKOB JHEPIUU ja OCHOBE
3aKOHA MPEBPAICHUS U COXPAHEHHUS BCEX U3BECTHBIX BUJIOB SHEPTUH. *

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOT'PAMMBbI HQKI)I/I3 KE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3ydyenne ¢Gu3uKu Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBa
JTOCTIDKEHHUE JTMYHOCTHBIX, METAITPEIMETHBIX M ITPEIMETHBIX 00pa30BaTEIbLHBIX PE3yIbTATOB.

B pesynbrare usydeHuss (U3MKH HA YPOBHE OCHOBHOTO @i o0pa3oBaHus Y
oOyyarorerocst OymyT choOpMHUPOBAHBI CIICIYIONIUE TUIHOCTHBIC aThl B YaCTH:

1) NATPUOTUYIECCKOI'O BOCIIMTAHUS
- I[IPOABJICHUEC MHHTCPECAa K HUCTOPHUU HU COBpPEC () COCTOAHUIO pOCCHfICKOﬁ

-I'OTOBHOCTb K Q4KTUBHOMY VY4YaCTHUIG

3TUYECKHX IPOOJIEM, CBA3aHHBIX C MPAKTHYCSKMMMIPHMEHEHUEM JOCTHKCHUN (DU3HKH;
- OCO3HAHKME BAKHOCTH MOPAJIbHO- @ VX TIPUHIIMIIOB B JIESTEILHOCTH YUEHOTO;
3) 3cTeTHYeCcKOro BOCUTAHMSI:

- BOCIIPUATHUC BCTGTI/I‘ICCKI/IK 4YCCTB (1)H3PI‘ICCKOﬁ HAyKH: eé TapMOHHUYHOT'O
IMOCTPOCHUS, CTPOIrOCTH, TO‘IHOCTH,&&KOHH‘IHOCTI/I;

4) HEeHHOCTH HAYYHOI0 MO3HAHMA:

- OCO3HAHHME LEHHOCT YECKOM HAayKM KaK MOIIHOTO WHCTPYMEHTa ITO3HAHMS
MHPA, OCHOBBI PA3BUTHS T UV, BaKHEHIIEH COCTaBIIAIOIEH KYJIBTYPBI;

-pa3sBUTHE HA 10003HATEJIBHOCTH, HHTEpeca K  HCCIIEOBATEIIbCKOM
NEeSATEIbHOCTH;

5) popMupoBaHiist KyJbTYpPbI 310POBbS M IMOLMOHAJBHOTO 0J1ar0NOJTyYHA:

TEXHOJIOTHYECCKOM €, BAXXHOCTU IIPaABUJII 0e3omacHOro IMOBCACHW Ha TPAHCIIOPTEC, Ha

- OCOBHaHH@leHHOCTﬂ Oe3omacHOro  oOpa3a  JKU3HMU B  COBPEMEHHOM
aoporax, € 9JCKTPAUHCCKUM U TCIIJIOBBIM O60py210BaHI/ICM B IOMAIIHUX YCJIOBUSAX,

MBHOE YYacTH€ B PpELICHUM NPAKTUYECKUX 3adad (B paMKax CEMbH,
eMhbHOM  OpraHu3alii, Topoja, Kpas) TEXHOJOTUYECKOW U  COIMATBbHON
JICHHOCTH, TPEOYIONTUX B TOM YHUCIIE U (PU3NUECKUX 3HAHU;

(b' - HHTEpeC K MPaKTUYECKOMY U3yUeHHI0 Ipodeccuil, CBSI3aHHBIX C (PU3UKOM;

Q 7) 3KOJI0TrMYeCKOr0 BOCIIMTAHMSI:



° - OpUCHTalus Ha IPHUMCHCHUC (bI/IBI/I‘-ICCKI/IX 3HAHUU A pCIICHUSA 3a]a4d B OGHaCTI/I Q
OKPYKaIOIIeH CpeJibl, INITAHMPOBAHKS TOCTYITKOB U OLIEHKH MX BO3MOYHBIX TOCIICACTBHIMA
OKPYXKaIOIIel Cpelibl;

. - OCO3HAHHE TJI00ATFHOTO XapaKTepa YKOJOTUISCKUX MPoOiIeM U myTei ux pet

. 8) aganTanuu K H3MEHSIOIIMMCS YCJIOBUSM CONMAIBLHOI M MPUPOTHOM CPeabI:

. -TIOTpeOHOCTh BO B3aUMOJCWCTBUM TIPU BBIOJHEHUH HWCCIICAOBAHUI ¥, IMPOCKTOB
(bU3NYECKOil HAITPAaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHHUSM JAPYTHX; ‘:;

. - IOBBIIIICHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUICCKYIO ACATEIIEHOCTD;

. -TIOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHHIA, B TOM 4Hcie (o BaTh UJICH,
MIOHSTHSI, TUTIOTE3bI O (PU3MUYECKUX OOBEKTAX U SIBICHUSX;

. -OCO3HaHHE Je(UIIUTOB COOCTBCHHBIX 3HAHWA M KOMII cTei B oOmactu
buzuku;

. - IJIAHUPOBAHUE CBOCTO PA3BUTHUS B IPUOOPETCHUH HOBI:%M‘IGCKI/IX 3HAHUU;

. - CTpEMJICHUE aHAJM3UPOBaTh W BBISBIATH BSaI/IMO@ NpUPOBI, OOIIeCTBA U
HKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (PU3NIECK ;

. - OIICHKA CBOMX JICHCTBUH C yu€TOM BJIH;IHH;]‘?@ YKAIOIIYIO CPey, BO3MOXKHBIX

TJI00ATBHBIX TOCIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

M3UKE Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus y oOydaromerocss OyayT pOBaHbI MeTalNpeIMeTHbIe pPe3yJabTaThl,
BKJIIOYAIOIIME TO3HABATEIbHbIC YHUBEPC ple  y4eOHBIE JCHCTBHS, KOMMYHUKATHBHBIC
YHUBEPCATbHBIC YUeOHBIC IIGfICTBPISIae JSTUBHBIC YHUBEPCATbHBIC YICOHBIC ICHCTBUS.

-

B pesynbrare OcBOCHHS Iporpam

Ilo3HaBaTebHbIE YHUBEPCAJIBHLIC y‘-leﬁHl)Ie JelcTBUA

Ba3oBble joruyeckue aeiicTBus:
. BBISIBIIAATH U XapaK r%w aTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBJICHUI);
. yCTaHaBIUBAaTh VELLCCH

0000111eHUs U CPaBHEHUS;

BEHHBIN IMMpU3HAK I(J'IaCCI/I(I)I/IKaI_II/II/I, OCHOBaHUA JJI

. BBIABJIATHE 3aKOHOMEPHOCTH U IPOTHUBOPECUNA B paCCMAaTPpUBACMbIX (baKTax, JAaHHBIX 1
Ha6J'IIOII€HI/I$IX, OTmI/IXCSI K (1)I/I3I/I‘-ICCKI/IM SIBJICHUSAM,

. BBISIBIISIT HHO-CJIC/ICTBEHHBIE CBSI3M TMPH W3YYCHUU (PUINYECKUX SIBJICHUU U
MIPOIIECCOB, BBIBOJIBI C HCIOJb30BAaHUEM JIEAYKTUBHBIX ¥  WHIYKTHBHBIX
YMO3aKITFOY ,BBIJIBUTATH THIIOTE3bI O B3AUMOCBS3SIX (DU3MUECKUX BEIIMYNH;

. c TETbHO BBIOMpaTh cmoco0 pemieHuss y4eOHOW (u3MUecKor 3amauu

(cpaBHEHUEGWHECKOIBPKUX BapUaHTOB pELIeHMs, BbIOOp HamOojee MOAXOMALIEr0 C Y4ETOM
CaMOJILHO BbIJIETICHHBIX KPUTEPHEB).
l@" HCCJIe10BaTeIbCKHE 1efiCTBUA !

CITOJIb30BAaTh BOIIPOCHI KaK I/ICCJ'IG)IOBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

°
° nNpoBOAUTL 1O CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
WYECKUI OKCIICPUMCHT, He0O0JIbII0E HCCICAOBAHUC (I)I/I3I/I‘-ICCKOFO SABJICHUSA,

{



.

o
. OLIEHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMALIUIO, TOIYUYEHHYIO B XOC Q
HCCIIEA0BAHUS WM DKCIIEPUMEHTA;

. CaMOCTOSITENILHO ~ (JOPMYIUpPOBaTH O0OOIMIEHUST W BBIBOJABI 1O  pe3yib
MIPOBEIEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMS;

. IIPOTrHO3UPOBATH BO3MOKHOC ,Z[aJIBHCﬁIHCC pa3sBUTHUC q)I/IBI/I‘ICCKI/IX IMPOoNHECCOB, a TAKXKEC

BBIJIBUT'aTh IIPEAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTax. ¥

PabGora ¢ undopmanmeii: oy,
. MPUMEHATHh Pa3IUYHbIC METOJbI, HHCTPYMEHTHI U 3alpOChl MPH %che u orbope
MH(pOpPMaIIUY WU TAHHBIX C YYETOM MPEIIOKEHHON yueOHOW PU3HIECKOU u;

10 Pa3iIMYHBIX

. AQHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh UH
BUJIOB U ()OPM IIPEICTABICHHUS;

. CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMy npez[cn uHboOpMaluu U
WUTIOCTPUPOBATH PEIIAEMBIC 3a/1a4M HECIIO)KHBIMU CXEMaMH, TuafpaMMamu, HHOU rpadukoi

U UX KOMOUHALIUSIMHU.
KoMMmyHuKaTHBHBIE YyHUBEpPCcaIbHbIe yueOHbIE TeicT Q)

. B X0j€¢ OOCYXJCHHS Y4eOHOro MaTepuala, TATOB JIA0OPATOPHBIX PabOT U
MPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY 060)0@6 i TeMbl M BBICKA3bIBATh HIEH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a9H U MMOJICP)KaHUEe OJIar0KeJIaTeIbHOCTH OOIICHHUS,

. COIIOCTABJAATHL CBOM CYXXACHHUA C CYKIC MU JpYyrux Yy4YaCTHHUKOB JAHadJIora,
O6Hapy7KI/IBaTI> Pa3Iniuec U CXOJACTBO HOSI/II_[I/IU'

. BbIPpAXKAaTh CBOKO TOUKY 3PCHUSA B YC CBbMCHHBIX TCKCTax,

. nyOJIMYHO  TPEACTaBISATH  pe3y. BBIIIOJIHEHHOTO  (DU3MYECKOTO  OIBITa
(3KCHIepUMEHTA, UCCIIEeI0BAaHUS, IPOCKTA);

. IIOHUMATh U HCIIOJIb30BAThH RE MyIHecTBa KOMaHJIHOM M WHAWBUIYAIBHOW pabOTHI
MIpY pEeIICeHUN KOHKPETHON pu3nyeCKoit OJs1eMbl;

. IIPUHUMATL ILEIM COBMECTHOM IEATEIbHOCTH, OPraHU30BBIBATH ICHCTBUA IO €€
JOCTHKCHHUIO: PaCIpEeAeIIsaT , OOCyXJaTh MpOIECChl U Pe3yJbTaThl COBMECTHOM

paboThl, 0000111aTH MHEHHS OJIBKUX JTIOCH;

a60TBI, A0CTUTrasA Ka4€CTBCHHOT'O pE3yJibTaTa IO CBOEMY
HaIIpaBJICHHUIO U KOOPJ y 51 OU JACHUCTBUS C APYT'UMHU YWICHAMU KOMAaH/bI;

CBOEr0 BKJIaJa B OOWMH MPOIYKT IO KPUTEPHSIM,
CaMOCTOSITENIHO C(POPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasituBubie pcanbHbIe y4eOHbIe JeHCTBHA

Camoopra s
. B mpoOJieMbl B JKU3HEHHBIX M YYEOHBIX CHUTYallUsX, TpPeOYIOImuX ais
pelieHu WYECKUX 3HAHUN;

@ SHTUPOBAThCSl B PA3IMYHBIX MOJIXOAAX MPHHATUS pEIleHUH (MHIUBHIyaJIbHOE,

peleHus B IpyIe, IPUHATHE PEIIeHUH rpymoil);

. CaMOCTOSITENIbHO COCTaBJISTh AJTOPUTM peUIeHHs] (U3NYECKOW 3aJayd WIM IIaHa
Ey

JOBaHUsA C y‘-IéTOM HMCIOIIUXCS PpEeCypCOB U COOCTBEHHBIX BOSMO)KHOCTCﬁ,
Q MCHTHUPOBATH MMPEAJIAracMbIC BapHUAHTBI peH.IeHHﬁ;



o,
o
. Jies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILIEHUE. Q

CaMOKOHTPOJIb, SMOLMOHAJIbHBII MHTEJIEKT:
o JaBaTh aJeKBAaTHYIO OLICHKY CUTYAIlUH U MpeiaraTh IiaH e€ N3MCHCHHUS;

. OOBSICHATh TPUYMHBI JIOCTH)KEHUS (HETOCTH)KEHUS) pe3yJIbTaTOB JIEsATE
JaBaTh OLIEHKY MPHUOOPETEHHOMY OTIBITY;

. BHOCHUTH KOPPEKTUBBI B ACSITEILHOCTD (B TOM YHCIIE B X0/l BBIIOJIHEHUS (PU3NIECKOTO
WCCIICIOBAHMSI WJIM TPOEKTA) HA OCHOBE HOBBIX OOCTOSITENIHCTB, U3MEHHUBLHMXCS CHTYallui,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

° OLCHUBATHb COOTBCTCTBHUC PE3YyJIbTAaTa LECIN U YCIIOBUAM,

. CTaBUTh ce0s1 HA MECTO APpyroro 4€jI0BC€Ka B XOAC€ CIiopa Wi I ;I/I Ha HAYYHYIO
TEMY, IOHUMATb MOTHUBBI, HAMEPCHUS U JIOTUKY APYIoro,

. IIpU3HaBaTb CBOE [IpaBO Ha OI_HI/I6Ky IIpu pCUHICHUUA KI/IX 3aJa4 HJIIK B
YTBCPIKACHUAX HA HAYUHBIC TEMbI U TAKOC K€ IIpaBO APYTroro.

INPEAMETHBIE PE3YJIBTATbBI Q)

K koniy oOyuenusi B 7 kjiacce npeaMeTHbBIE p@ns bl Ha 0230BOM YpPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OO yUAIONIUXCS YMEHUI:

. UCIONIb30BaTh TMOHATHUS: (DU3MYECKHE ., M WXMMUYECKUE SBIICHUS, HaOII0/IeHuE,
OKCIICPUMCHT, MOJCJIb, THIIOTC34, CAWHMII CKHUX BCJIIMYHUH, aToM, MOJICKYJIa,
arperatHble COCTOSIHUS BemlecTBa (TBEPIQE KOe, Tra3oo0pa3HOe), MEXaHUYeCKOoe
JIB)KEHUE (paBHOMEpHOE, HEPaBHO MPSIMOJIMHEITHOE), TPaECKTOPHUS,
paBHOJEHCTByIOIIAs cuia, jaedopm yipyrasi, —IUJIaCTHYecKasi), HEBECOMOCTD,
COOOIIAIOIIUECS COCY/IbI;

. pasnuyath  SIBJICHUSA (111/%) TEIUIOBOE  JBM)KEHME YacTHI] BEIIECTBA,
pPaBHOMEpPHOE JBM)KEHHE, HEPaBHOMEPHOE JABM)KEHHE, HHEpLMsS, B3aUMOJICHCTBUE TeE,
paBHOBEcHE TBEPABIX TEJ C 3aKPEIUIEHHOMN OChIO BpallleHHUs, Nepeaada JaBieHUs] TBEPAbIMU
TelaMM, >KMJIKOCTSIMU M Ta aTMOCc(epHOe JaBJE€HUE, IUIAaBaHUE TeJl, MpPEeBpalCHHs
MEXaHUYECKON SHEeprun) ;
JIEMOHCTPUPYIOIINX JTaHH(

. pacro3HaBarh II e U3y4EeHHBIX (U3NYECKUX SBJICHUH B OKpPYKaIOIIEM MHpE,
B TOM uHcie (PU3MEECKNC ¥SIBIECHUS B MPUPOAE: NPUMEPHl ABUKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEKMBOHU IPUPOJE, ACUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE,

BIIMSIHUE aTMOC( 0 JIaBJICHHUS HA XMBOW OpPraHW3M, IUIABaHHE PbIO, phIYard B Tele
YeloBeKa, MpH MEPEeBOJUTh TMPAKTHYECKYIO 3a7ady B Y4eOHYI0, BBIICNIATH
CYIIECTBEHHBIG, CBOMCTBA (IPU3HAKHN ) (PU3NUECKUX SBICHUII;

. HN3Y4YCHHBIC CBOMCTBA TEI H (1)I/I3I/I‘I€CKI/I€ SABJICHUS, HCIIOJIB3YyA
(1)1/131/1% NYHHBI (Macca O6’I:CM IUIOTHOCThL BC€HICCTBA, BPEM:A, IIYTb, CKOPOCTD,

Cpe)IHSISI OCTb, CHJIa YHOPYTOCTH, CHJIa TAXKECTU, BEC TCJIa, CUJIa TPCHUA, OAaBJICHUC
(TBCp@I‘CJ’Ia KHUAKOCTH, T’ a3a) BbITAJIKMBaromiasa Cujia, MCXaHH4YCCKast pa60Ta MOIIIHOCTD,

MOMCHT CHIJIBI, KOB(b(i)I/IIII/IeHT IIOJIE3HOTI'O }IeI/ICTBI/ISI MEXAaHU3MOB, KHHCTHYCCKAast
'l ‘ nuajabHass 3HCpFI/I}I) Opu OIHMCAHHMHU IIPAaBHUIIBHO TPAKTOBATb (l)I/ISI/ILIeCKI/II/I CMBICJI
b3YCMbIX BCJIIMYMH, HUX 0003HAYCHHS U CANHUIbI (bl/ISI/IIIeCKI/IX BCJIIMYHUH, HaAXOJIUTb

CLLO
y.]'IBI CBA3BIBAONINUC TAHHYIO (bl/ISI/I‘{CCKYIO BCIIMYNHY C APYT'UMHU BCIIMYHMHAMU, CTPOUTH

Qpa(bmcn U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;




XapaKTepu30BaTh CBOWCTBA TeN, (U3MUYECKUE SIBICHUS M MPOIECCHI, HCIONb3YS
MpaBujia CIOKEHHUsI Cwil (BAOJb OJXHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackams, 3a
ApxuMmena, MpaBHJIO paBHOBecHs pbiuara (0JI0Ka), «30JI0TOC IMPABHIIO» MEXaHUK
COXPAaHEHUS MEXaHUYECKOW SHEPTuu, IPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY 3
3aMMCchIBaTh €r0 MAaTEMaTUUYECKOE BhIPAKEHHE,

OOBSCHATH (PU3MYECKHE SIBICHHUS, MPOLIECCH U CBOICTBA Tel, B TOM JHHCIE U B
KOHTEKCTE CHUTYyallU MPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa: BbISBISTH Q@fnﬁﬂo--
CIIEJICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE M3 |—2 JIOrMUECKHUX IIaroB €,0mopod Ha 1-2
M3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SBJICHUH, PU3NUECKUX 3aKOHA WIIA 3aKOH@MEPHOCTH;

pemiath pacu€THble 3a7aud B 1—2 JEHCTBHS, HCIOJIB3YS 3aK hopMyIbI,
CBsI3bIBAIOIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHA/IM3a YCIIOB M 3alMChIBATh
KpaTKOe YCJIOBHE, MOJICTABIATh (PU3NUYECKUE BEIHUYUHBI B (OPMYIT BOJIUTh PAcCUETHI,
HaXOJUTh CIpPaBOYHbIE JaHHbIC, HEOOXOAMMBIC [JIS Ppell @ 3a/1a4, OLICHUBATh
PEATUCTUYHOCTh MOTYyYeHHON (PU3UUYECKOM BETUYHHBI;

pacro3HaBaTh HPOOJIEMBI, KOTOpPBIE MOXKHO PECIIH IIOMOIIH  (PU3HUSCKHUX
METOJI0B, B OINKMCAHWMU HUCCIICIOBAHUS BBIJICISITh MTPOBEP eAMoJI0KEeHHE (THIIOTE3Y),
pa3iuvaTh U MHTEPIPETUPOBATH MOJIYYEHHBIA PE3YJIBT XOJUTh OIIMOKH B XOJI¢ OIIBITA,
JIEJIaTh BBIBOJIBI 10 €r0 pe3yJibTaTaM; L

MIPOBOJMTH OTBITHI 10 HAOMIOACHUIO (DU3UYCCKUX SBICHUIN MM (U3UUYECKUX CBOICTB
Teln:  (QOpMyIMpOBaTH  TPOBEPSEMBIE  TIPE eHHs, CcoOMpaTh yCTAaHOBKY U3
MIPEUIOKEHHOTO 000PYI0BaHUS, 3AIHCHIBAT 1 GOPMYIIHPOBAThH BHIBOJIBI,

BBITIOJHSATH MPSIMbIE U3MEPEHUS PACE
TEMIIEpPAaTypbl C HCIOJIb30BAHUEM aHa
MIOKa3aHus NpuOOpoB ¢ YUETOM 3aaHH

BPEMEHH, MacChl Tena, 00bEMa, CHIIBI U
U THQPOBBIX MPHOOPOB, 3aMUCHIBATH

TfOTHOM ITOTPEIIHOCTH U3MEPEHU;

MIPOBOIMTH MCCIICIOBAHNE 3aBHCUMOCTH OJHOW (PM3MYECKOW BEIWMYMHBI OT APYTOH C
HCIIOJIb30BAHUEM TIPSMBIX U3MEPE CHMOCTH IIyTH PAaBHOMEPHO JBWXKYILIETOCS Tena
OT BPEMEHH JIBHKEHUS TeJa, CUjIbl TPEHUS CKOJIBKEHHS OT Beca Tejla, KauecTBa 00paboTKu
IOBEPXHOCTEN TEJI U HE3aBUCUMOGTH CUJIbI TPEHHUSI OT IUIOLIAM COITPUKOCHOBEHHS TEI, CUIIbI
YOPYTOCTH OT YIUIMHEHUS IIp BBITAJIKMBAIOIIEH CUJIBI OT 00BbEMA MOTrPYKEHHOM YacTH
Tejla U OT IJIOTHOCTH KUJ , ©¢ HEe3aBUCHUMOCTH OT TUIOTHOCTH TeJa, OT TUIyOWHBI, Ha
KOTOPYIO IIOTPY’KEHO TEJIO 81 TJTABAHMS TEJI, YCIOBUM paBHOBECHS phluara u OJIOKOB),
y4acTBOBaTh B ILUIAHUPO Y4eOHOT0 MCCIIeI0OBaHUs, COOMPATh YCTAHOBKY M BBITIOIHSATH
W3MEpPEHHUs, Cleays JUIO)KEHHOMY  TIJIaHy, (PUKCUpOBATh PpE3yJabTaThl TMOJYyYCHHOU
3aBUCHUMOCTH (PU3MYECKHX BEIWYMH B BUJAE MNPEUIOKEHHBIX TaOMUI] U rpadUKoB, JenaTh

BBIBOJIBI TIO pe3yJ1 UCCIIEOBAHMUS;

IIPOBOJIU OCBEHHbIE H3MEpeHUs (PU3NYECKHX BEJIWYMH (IUIOTHOCTh BEIECTBA
KHUJKOCTU U TBEPJOTO Tela, CHUila TPEHUS CKOJIbKEHNUS, JaBJICHUE BO3/1yXa, BHITAJIKUBAIOIIAs
cuia, neﬁc@ sl Ha TIOTPY>KEHHOE B JKUJKOCTh TeJN0, KO3()PUIIMEHT MOJIE3HOr0 AEUCTBUS
IIPOCTBIX e 3MOB), CJI€ysl PEUI0KEHHON MHCTPYKLUU: IIPU BBINOJIHEHUN U3MEPEHUN
co6npa1&1epHMeHTaanyro YCTaHOBKY M BBIYMCIIATH 3HAYEHUE UCKOMOM BETMUMHBI;

@’1 [0/IaTh TIpaBWJa TEXHUKM O€30macHOCTH Tpu  pabore ¢ 1abopaTopHBIM
OBaHHEM;

yKa3bplBaTh MPHUHLUIBI JEHCTBUA NPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
OMETp, JWHAMOMETp, COOOILIAOIIUECS COCYAbl, OapoMeTp, phluar, MOABMXKHBIA U

?
<
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XapaKTepu30BaTh NPUHIUIBI JIEHCTBUS HW3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha HX OMNHCAaHUA (B TOM 4YHCIE: MOJIUIUIHUKHA, YCTPOIiC
BOJIOTIPOBO/IA, THUIPABIMYECKUN TMPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOU SHHACE
apeoMeTp), HCIONb3ysd 3HAHMS O CBOWCTBAX (PU3WYECKUX SBICHUN H Heo6
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTL TpUMEPHl (HAXOAUTh UHGOPMALUIO O TMPUMEPAx) MPARTUYECKOTO
WCIONIb30BaHUs  (DM3MUYECKUX 3HAHWUH B TOBCEJAHEBHOW IKM3HU IS &eqemm
0€30MacHOCTH MPHU OOpALIEHUH C MPUOOPaAMH U TEXHHUYECKUMU YCTPOMCT , COXpaHeHUs
3JI0pOBbS U COOIOACHUS HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPYKAIOILICHRCPE/IE;

OCYILIECTBISATH OTOOP MCTOYHMKOB HMH(popMaiuu B MHTepHeTe BETCTBUU C
3aJJaHHbIM IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE HMMEIOLIUXCS 3HAHUI EM CpaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIJCIATH MH(POPMAILINIO, KOTOpAs SBISIET MBOPEUYUBOIN MM
MOJKET OBITh HEIOCTOBEPHOI;

HCIOJIb30BaTh IIPU BBINOJHEHUH Y4EOHBIX 3aJJaHUN Hay4 NYJSIPHYIO JIUTEpaTypy
(U3NYECKOTO COJECpKAHMA, CIPABOYHBIC MAaTEpHaJbl, PECY; TH VHTepHeT, Bianerh
npuéMaMH KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHu allMd U3 OJHOM 3HAKOBOH

CHUCTCMBI B IPYT'YIO;

C03/1aBaTh COOCTBEHHbIE KPAaTKHE IMCbMEHHbB{& yCTHBIE COOOILEHU HAa OCHOBE 2—3
HMCTOYHUKOB HH(pOpMaKMK (HU3UIECKOTO COACPKAHMsS, B TOM YHCIE ITYOJMYHO JeiaTh
KpaTKhe COOOMICHUS O pe3yJbTaTaX MPOCKTOBy U €0HBIX HCCIICIOBAaHUM, IPH ITOM
IPAaMOTHO HCIOJIb30BaTh M3YYCHHBIN MOHSITHAEHBI apar Kypca (GU3MKH, COMPOBOXKIATH

BBICTYILICHUE NIPE3CHTALINEH;

TIPY BHITIOJTHCHUH YICOHBIX IMTPOCKT @ CJICIOBAHHI pACIIPEICIATh 00SI3aHHOCTH B
IPYIINE B COOTBETCTBUU C IOCTaBJE Am38/1a4aMM, CIICAUTH 3a BBINOJHEHUEM IUIaHA
NCHCTBHI, aleKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA]] B JACSITEILHOCTD TPYIIIIBI, BEICTPAUBATH
KOMMYHUKATUBHOE BsaI/IMoneﬁCTBHQ asi MHEHUE OKPYXaOIINX.

K xoHiy o0yuenus B 8 kJadgce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb c()OPMUPOBAHHOCTD Y AIOUINXCS YMEHU:

UCIIOJIb30BaTh I10 acca M pa3Mepbl MOJIEKYJI, TEIUIOBOE ABH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble us BeIEeCTBa, KpHUCTAJUIMYECKHEe U aMop(dHbIe Tena,
HACBHIIIEHHBI U HEHaCh BIi Map, BIAXHOCTb BO3/yXa, TeMIlepaTypa, BHYTPEHHsA
SHEprus, TeII0BOU eJlb, AJIEMEHTAPHBIN JEKTPUUECKUM 3aps], dJIEKTPUUECKOE T0JIE,
MIPOBOJAHUKY U TUAJIEKTPUKH, TTOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MAarHUTHOE TIOJIE;

pa3nuyarb HUs (TEMJIOBOE pacCIIMPEHHE W CXKaThe, TeIUIlonepeaada, TEIIoBOe
paBHOBECHE, CMA Ve, KanwUISIpHBIE SIBIICHUS, WCIIAPEHHUE, KOHJICHCAIUs, IJIABIICHUE,
KpUCTAILIN3AIiS OTBEpJICBaHKE), KWUIICHHE, Tervionepenada  (TEIIONPOBOAHOCTb,
KOHBeKHHﬂ,@ €HHUE), OJJIGKTpHU3allus TeJl, B3aWMOJCHCTBUE 3apsiioB, JEUCTBUS
AIIEKTPUUECK TOKa, KOpPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBUE MAarHUTOB, JICHCTBUE
MarHHTlKBWOJm Ha TIPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHASI MHAYKIIHS) 110 OMHCAHUIO UX

Xapa [bIX CBOMCTB MW Ha OCHOBE ONBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)PI?»H‘ICCKOC

pacrio3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3UUYECKUX SBIECHUI B OKpYXKaloLEM MHpPE,
B yucie Gu3nyeckue sBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHHUE M KalMJUIIPHBIE
HUSL B IPUpOJIE, KpUCTAIBl B mpupoze, uzinydenue ColiHIa, 3aMep3aHHue BOJOEMOB,
opckue Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHEs, CHEra, JJIEKTPUUECKUE SIBICHHUS B

?
<



(bU3NYECKUX SIBICHUIA;

. OMKCHIBATH W3YYCHHBIC CBOWCTBA TeN © (PUINUYCCKUE SBICHHS,
¢dbusznueckue BeNUYMHBI (TeMmrepaTypa, BHYTPEHHSS OSHEPrus, KOJMYECTBQS TEIUIOTHI,
yleIbHas TEMJIOEMKOCTh BELIECTBA, YJE€lbHas TEIUIOTa IUIABJICHMUS, YHGHLI&T%HHOT'&
napooOpa3oBaHusi, yJelbHAas TEIJIOTa CropaHusl TOIUIMBa, Kodddu T IOJIE3HOTO
JEUCTBUS TEIJIOBOM MAIllMHBI, OTHOCUTENIbHAS BJIAXKHOCTb BO3/ayXa, 3J€ YecKuil 3aps,
CWJIa TOKa, OJJIEKTPUYECKOE HAIIPSDKEHHWE, CONPOTHUBIIEHHUE IIPOB % YyIelbHOE
COINPOTUBIICHUE BEIIECTBa, paboTa W MOUIHOCTH 3JIEKTPUUYECKOIO pPU ONUCAHUH

MPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICI HCIOIb3YEMBIX BEJIH 0o003HaueHUsT "
eMHHIBI (PU3NYECKUX BEIMYNH, HAXOIUTh (DOPMYIIBI, CBSI3BIBAIO wa busnueckyro
BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH Tpaduku FefIHbIX  3aBHCHUMOCTEH
(U3NIECKUX BEITUYNH; %

. XapaKTepU30BaTh CBOWCTBA TeJl, (U3HYECKUC i/ TIPOLIECCHI, HCIONIb3YS
OCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-KUHETUYECKOU T CTPOCHUS BEILIECTBA, MPUHIIUII
CYTEPIIO3UIINH MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3a@ aHeHus 3apana, 3akon Oma st

ydacCTKa NIOeIH, 3dKOH I[)KOYJ'ISI—HGHI.[&, 3aKOH COXPAaHCHHUA OHCEPIrur, IIpU OTOM HdaBaTb
CJIOBCCHYHO Q)OpMy'J'II/IpOBKy 3aKOHa U 3aIIMChIBaTh MATCMAaTHYCCKOC BbBIPAKCHUC,

. OOBSICHATh (PU3UYECKUE TPOLECCH M ,CBOWCTBA TEJN, B TOM YHCIE U B KOHTEKCTE
CUTyallUd TPaKTUKOOPUEHTHUPOBAHHOIO Xapa  BBIABIATH HIPUYMHHOCIIEICTBEHHbBIE
CBSI3U, CTPOHUTH OOBSCHEHHWE W3 1-2 0¥ KX I11aroB ¢ onopoil Ha 1-2 H3y4YEHHBIX
CBOMCTBA (PU3MUECKUX SBICHUN, PU3MUCCKHX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

. pemiaTb pacy€THbIC 3a1a4M 2-3} neWcTBUS, UCHONb3YS 3aKOHbI U (OPMYIIBL,

CBSI3BIBAIOINNE (DU3UYECKHE BEITUUMHD OCHOBE aHAM3a YCIOBHUS 3aJa4d 3aIUCBIBATH
KpPaTKO€ yCIIOBUE, BBIABIIATH Hez[oc?éTOK JAHHBIX JJIs pelleHusl 3a7auu, BBIOMPATh 3aKOHBI U
(hopMyIibl, HEOOXOAUMBIE ISl €Sy pELIeHMs], TIPOBOUTH PACUEThl U CPAaBHUBATH MOTYYEHHOE

3HA4YCHHUEC (i)PI?:H‘IGCKOfI BCIIN4 N3BCCTHBIMU JJTaHHBIMU,
, OTOPBLIC MOJKHO PCHIUTL IIPHU ITOMOIIH (I)I/I3I/I‘IGCKI/IX

% HCCIICAOBAaHUs, BBIACIATE IHMPOBEPACMOC NPCAIIOIOKCHUC,
OPst/IKa IPOBCACHUS UCCIICAOBAHMs, 1€J1aTh BbIBObBI;

. pacmo3HaBaTh PO
METO/IOB, HCIIONB3Yys OIl
OIICHUBATH MPABUIBLHOC

. MPOBOJUTH O 10 HAOMIOJIEHUIO (PU3UYECKUX SBJICHHUHN WU (PU3NUYECKUX CBOMCTB
Ten (KamuJUIpHBIC SIBJICHHS, 3aBUCUMOCTD JIaBJICHHS BO3/IyXa OT €ro 00b&éMa, TeMIepaTyphl,
CKOpPOCTH TIpOIIEC TBIBAaHUS W HArpeBaHUs TMPH H3IYYCHUH OT I[BETAa H3ITyJarolIeH
(mornomaromen XHOCTH, CKOPOCTh HMCHApEHUsI BOJABI OT TEMIIEpPaTyphbl KHIKOCTH U
IIoIaan eé HOCTH, DJICKTpU3AIUs TeI U B3aUMOJICUCTBUE DJIEKTPUUECKUX 3apsIOB,
B3aUMOJIEH OCTOSIHHBIX MAarHWTOB, BH3yaJIM3allds MArHUTHBIX TOJEH IMOCTOSTHHBIX
MarHuTOB mnﬂ MarHUTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,

CBONCTB JEKTPOJABUTATENS]  IOCTOSTHHOTO  TOKa):  (OpMyJIHpoBaTh MpPOBEPsSIEMbIE
npen €HMsI, cCOOMpaTh YCTaHOBKY U3 INPEIOKEHHOT0 00OPYAOBAaHUS, OMUCHIBATH XOJI
OHbL PMYJINPOBATh BBIBOJIBL,

BIITOJIHATH NPSMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHON BIIAXKHOCTH BO3/1YXa,

I TOKa, HAIIPSKEHUSI C MCIIO0JIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATUUKOB (PU3MUECKHUX

YMH, CpaBHUBATh pE3YyJlbTaThl M3MEpPEHHH C Y4YETOM 33JaHHOM  aOCOITIOTHOM
OTPELIHOCTH;

Q
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IIPOBOAHMKA, CHJIbI TOKa, HAYIICTO 4YCPE3 IIPOBOJHUK, OT HAIPSXKCHHUA Ha IIPOBO €
HUCCICAOBAHUE  IIOCIACAOBATCILHOIO MW IapalyICJIbHOI'O COCIUHCHUI IIPOBOIHHWKOB ):

IJIaHUPOBATh HMCCIICAOBaHUC, CO6I/IpaTB YCTaHOBKY W BbIIIOJHATDH H3Mepe% ciaenys

JJIMHBI, IUIOIMagd IHOHINCPCYHOro CCUYCHUA MW YACIbHOI'O  COIIPOTHBIICHUSA ‘v.-' :

MPEIJIOKEHHOMY TUIaHy, (DUKCHPOBATh PE3YJIbTAThl IMOJTYYCHHON 3aBUCHUMO B BUjIE
TaOIUI ¥ TPAPUKOB, JI€TaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIICIOBAHNS; ‘:lu

. MIPOBOJNTHh KOCBEHHBIE M3MEpeHUs (pU3Mdeckux BeMuuuH (yAelb TEIJI0EMKOCTh
BEIIECTBA, COMNPOTHUBICHHE NPOBOJHHUKA, pab0OTa W MOIIHOCTH 3JIEK Oro TOKa):
IUIAHUPOBATh ~ M3MEPEHHs,  coOMpaTh  IKCHEPUMEHTAIbHYIO BKy,  Clenys
MPEAJIOKEHHON MHCTPYKLIUH, U BBIYUCIIATh 3HAUCHUE BEJIMYUHBL;

. coOnofaTh MpaBuUja TEXHUKU O€30MacHOCTU MPHU @ ¢ 71a00opaToOpHBIM
00opynoBaHUEM;

. XapaKTEepU30BaTh MPUHLHUIBI JEHCTBUS HN3YUYCHHBI OpPOB M TEXHHUYECKHX
YCTPOMCTB C OMOPOH HA WX OMUCAHUs (B TOM YHCIE: CUC JIEHUs IOMOB, TUTPOMETD,

mapoBas TypOWHA, amIepMeTp, BOJIBTMETpP, C K DJIEKTPUYECKON  DHEpruwu,
ANEKTPOOCBETUTENbHBIE  MPHOOPHI, HarpeBaTean?fe JEKTPOIIprOOpsl  (TIpUMeEpBHI),
AICKTPUYECKUE TPEIOXPAHUTETH, IJICKTPOMArHUT, DJIEKTPOIBUTATENb MOCTOSHHOTO TOKA),

HCIIOJIb3Yysd 3HAHHA O CBOMCTBaX (1)I/ISI/I‘ICCKI/IX CHUH H HCO6XOI[I/IMBIC (1)I/ISI/II-ICCKI/Ie
3aKOHOMCPHOCTH;
o paciio3HaBaTb IIPOCTBIC TCXHUUYCCKUE CTBAa M HU3MCPUTCIILHBIC HpI/I60pI>I 10

CXeMaM M CXEMaTHUYHbIM PHUCYHKAM (an71 TEPMOMETpP, TEPMOC, IMCUXPOMETP,
TUTPOMETP, JABUTATENIb BHYTPEHHETO CLOPAWUSLSDIEKTPOCKOI, PEOCTaT), COCTABIISITH CXEMBbI
JJEKTPUYECKUX LIEeNel € IMOCIEeI0BAaTENbHBIM U IMapalie]bHbIM COCIUHEHHUEM 3JIEMEHTOB,

pasnuyasi yCIOBHbIE 0003HAUCHHS HIAg! ANEKTPUYECKUX LIETeH;

. NPUBOJUTL TpUMEpbl (HAXOAWUTH HWHGPOPMALMIO O TMpPUMEPAX) MPAKTUYECKOTO
UCTOJb30BAHUSA  (PU3HUECKUX aHMi B TIOBCETHEBHOM JKM3HU JuId oOecledyeHus
0e30MacHOCTH Mpu oOpalleH nOopaMu M TEXHUYECKUMH YCTPONCTBAMH, COXpaHEHUs
3JI0POBBS U COOJIIOICHUS 0JIOTMYECKOT0 MOBE/ICHHSI B OKPYKAIOIIEH Cpee;

. OCYIIECTBIISATh IO dopmanuu Quzmueckoro conepxkanus B WHTepHeTe, Ha
OCHOBE MMEIOIIUXCS 3HA nyTéM CpaBHEHUS JOMOJHUTEIbHBIX MCTOYHHKOB BBIJEIAThH
nHpOpMaINIo, KOTOP JSCTCA TPOTUBOPEYMBON MITM MOXKET ObITh HEZJOCTOBEPHOI;

. MCIIOJIb30BAaTh ITPH BBIIOJIHEHUHU YYEOHBIX 33JaHUN HAyYHO-TIONYJISIPHYIO JIUTEPATYPY

¢busznyecKkoro cojg
npuéMaMu KOHC
CUCTEMBI B JIp

ndA, CIpPAaBOYHBIC MaATCpHalibl, PCCYPChbl CCTHU I/IHTepHeT, BJIaJCTh

pOBaHUS TEKCTa, MpeoOpa3oBaHus MHGOpPMAIMKM U3 OJAHON 3HAKOBOM

. co3 COOCTBEHHBIE NHCbMEHHBIE M KpaTKHE YCTHbIE COOOIIeHus, 00001as
HH(bopM& 3 HECKOJIbKMX HMCTOYHHMKOB (DU3MUECKOrO COAEpk aHHs, B TOM 4YHUCIE
nyOoJINYHQ IPE/ICTABIATh PEe3yabTaThl MPOEKTHOM WM HMCCIE0BATENbCKON NEesTeIbHOCTH,
Il TOM| IPaMOTHO MCIIOJIb30BaTh H3YYEHHBIN MOHATHHHBIN ammapar Kypca (QHU3HKH,

JIaTh BBICTYIIJICHUE ITPE3CHTALNEH;

. % IOpHu BbIIOJIHCHHUHA y‘-Ie6HLIX IIPOCKTOB H HCCIIeI0BaHUM (bI/ISI/I‘-ICCKI/IX IponeccoB

eleNATh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTABJIICHHBIMU 3a/1a4aMH, CJICIUTh
Q BBIIIOJIHEHUEM IUIaHA JCUCTBUM M KOPPEKTUPOBATH €ro, AaJEKBAaTHO OLICHUBATh



.

o
COOCTBEHHBI BKJIaJ B JIEATEJBHOCTh TPYIIbI, BBICTpAUBaTh KOMMYHHUKATHBHOE Q
B3aUMOJICHCTBHE, IPOSIBIISS TOTOBHOCTD pa3pemiaTb KOH(IUKTHI.

K xonmy o6yuenus B 9 kjiacce npeaMeTHble pe3yabTaThl HA 6a30BOM YpOBHE I
OTpakaTh C(HOPMUPOBAHHOCTH Y OO YUAIONIUXCSI YMCHHIA:

. WCIIONb30BaTh TOHATHS: CHUCTEMa OTCUYETa, MaTepuaibHas TOYKA, AEKTOpUs,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO JIBWXKeHHs, aedopmanms (ympyras, HH&‘{%CKaH),
TpeHUe, LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb M IEPErpY3KURlEHTD TKECTH,
a0COMIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOIrO Teja, PaBHOBEC MEXaHUYECKHE
KojeOaHus W BOJHBI, 3BYK, HH(PPA3BYK M YIbTPa3BYK, dJIEKTPOMATHUT

. pasnuyath SBJICHUS (paBHOMEPHOE M HEPaBHOMEPHOE I
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE JBM)KEHUE, CBOOOTHOE € TeJll, paBHOMEpPHOE
JBUKEHHUE 110 OKPYKHOCTH, B3aUMOJCHCTBHUE TEJ, PEaKTUB JKEHHUe, KolebaTenbHOoe

JBUKEHHME (3aTyXarollMe M BbIHYXJIECHHbIE KojeOaHus
OTpa)K€HUE 3BYKA, MPAMOJIUHEHHOE PacipOCTpaHEHUE @ AKCHUE U MPEJTOMIICHHE CBETa,
[IOJIHOE€ BHYTPEHHEE OTpPa)KCHUE CBETa, pa3J10>KeHI/Iq:€e OLO CBETa B CIIEKTP U CJIOKECHHE
CHEKTPAJIbHBIX LIBETOB, AUCIEPCHUS CBETA, €CTECTBEHHAs! PAJUOAKTUBHOCTh, BOSHUKHOBEHHE
JIMHENYaToro CHeKTpa WM3JIY4EeHMs) 110 OMHCAHU XapaKTEepHBIX CBOWCTB M HA OCHOBE

HAHC, BOJIHOBOC JIBHXKXCHHC,

. pacrio3HaBaTh MPOSIBICHHE M3YYECHHBIX €CKHUX SBJICHUH B OKpYXarollleM MHpe
PWINBBI U OTJIUBBI, JBM)KEHUE IUIAHET
ConHEeUHOM CHUCTEMBI, PEAKTHBHOE IBU UBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPACEHUE, CEICMUEECKHUE BOJIHBI, IIyHAMH, 9XO0, LBETA TE€J, ONTUYECKUE
ABJICHUST B IPHUPOJE, OMOIOTHUECKQE HCTBHE BHUAMMOIO, YIbTpPa(UOIETOBOTO U
PEHTTCHOBCKOTO H3JIy4CHUH, €CTEGTBEHHBIA pPaJNOAaKTHBHBIN (DOH, KOCMHYECKHE IJIyUH,
paZMOaKTUBHOE M3JIyY€HUE NMPUPOJHBIX MUHEPAIOB, NEHCTBUE PAJAMOAKTUBHBIX H3IyYCHUU
Ha OpraHM3M YEJIOBEKa), IPU ITOMYIIEPEBOAUTH MPAKTUYECKYIO 3a7auy B yUEOHYIO, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH) PU3NUECKUX SBICHUII;

cBOWicTBA Tel M (U3NYECKHE SBICHUSA, HCIOJIb3YS
( S5 M MTHOBEHHas CKOPOCTh Teja IpPH HEPaBHOMEPHOM
JIBUKEHUH, YCKODPE epEeMElICHUE, IIyTh, YIJOBas CKOPOCTb, CWJIAa TPEHUs, Ccuia
YOPYTOCTH, CWJIa TSKCCTH, YCKOpPEHHE CBOOOJHOIO MaJieHus, BEC Teja, MMIIYJIbC Tela,
UMIYJIbC CHUJIBbI, MeXaHudeckas paboTa M MOIIHOCTb, NOTEHLMANbHAs SHEPrus Tena,
MOJIHATOTO HAaJl @ PXHOCTBIO 3€MJIM, IOTEHUHUANbHAs OJHEPIrusl CXKAaToM MNPYKUHBI,
KMHETUYECKast 3 g, TOJHAs MEXaHWYecKas SHEeprus, Mepuoja M YacToTa KoseOaHuH,
JUIMHA BOJIHBL MKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, MIOKAa3aTellb MPEIOMICHUS

. OTMHCHIBATh  HM3YU(
(dbuznvecKkue BETUYHHE

Cpe,Z[BI), le%aHI/II/I [MpaBUJIbHO TPAKTOBATH (I)PI3PI‘-ICCKPII>1 CMBICJI UCITIOJIB3YCMbIX BCIIMYMUH,
0003HaUCHHS CANHUIbI (1)I/ISI/IT-IGCKI/IX BCJIIMYHMH, HAXOJHTH (1)OpMy.]'II)I, CBA3bIBArOIIHEC
JaHH YCCKYIO BCIWYHHY C APYrMMHU BCINMYHUHAMHU, CTPOUTH Fpa(l)I/IKI/I HU3YUCHHBIX
3aBHCH Tel (1)I/I3I/I‘-ICCI(I/IX BCJINYHH,

. APaKTECPU30BaATH CBOMCTBA TECI, (bn3nqec1<1/1e SABJICHUSA W IMTPOLECChI, UCITOJIB3Yysd 3aKOH
HHA DHCPIUH, 3aKOH BCCMHUPHOI'O TATOTCHUA, IIPUHIUII CYIICPIIO3UIIUN CHJI, IIPUHIAII
UTCIBbHOCTU Fa.m/me;l, 3aKOHBI HLIOTOHa, 3aKOH COXpaHCHHUA HMITYJIbCa, 3aKOHBI

AKCHUA U IPCIIOMIICHHUA CBCTA, 3dKOHBI COXPAHCHUS 3aps/I0BOI'0 U MaCCOBOI'0 YHCCII IIPpU

>’
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SJICPHBIX PEAKIMAX, IPU STOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alKCHIBATH €TQ Q
MaTeMaTH4YeCKOEe BBIPAKCHUE;

. OOBSICHATh (PU3UYECKUE TPOLECCHl M CBOWCTBA TN, B TOM 4YHCIE U B KO
CUTyallUid MPaKTUKOOPUEHTHPOBAHHOIO XapakTepa: BbIABIATH IPUUYUHHO-CIIEICTBEHHBIE
CBSI3U, CTPOHUTH OOBSACHEHHE W3 2—3 JIOTUYECKUX INAroB ¢ Omopod Ha 2-3 u3yueHHBIX
CBOMCTBA (PU3MUECKUX SBJICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; gp

YpABHEHUI ),

. pemate pacy€THbIE 3aJayd  (OMMpAIOLIUECs HAa CHUCTEMY U3 2;_3)

HICTIONB3YS 3aKOHBI M (hOPMYIIbI, CBS3BIBAIONINE (PU3UUECKHE BEIMUMHbI: HAYOCHOBE aHAIN3a
YCJIOBMS 33J1a4M 3alUChIBATh KPATKOE YCJIOBHE, BBIABIIATH HEJOCTAKOIIN M30bITOYHbBIE
JaHHbIE, BEIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JJISl PELICHHS, TTPO pacuéTel U
OLIEHUBATh PEATMCTUYHOCTD MOTYYCHHOTO 3HAUCHHS (PU3MUYECKON Bell ;

. pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOXHO PELIUTh TP u  U3HYECKUX
METOZOB, MCIIOJb3ys OINHUCAHWE MCCIECIOBAHUSA, BBIICIATH IIPO @)e IIPEATIONOKEHUE,
OLICHMBAaTh NPaBWIBHOCTh MOPSAKAa IPOBEACHHUS  HCCIEN s, JellaTb BBIBOJbI,
HMHTEPIPETUPOBATH PE3yNbTaThl HAOIIOACHUN U OIBITOB; @

. MIPOBOJIUTH OIIBITHI IO HAOIOCHUIO (DPU3UIECKU € Wwin (pU3MYECKUX CBOMCTB

Ten (M3ydyeHue BTOpOro 3akoHa HproToHa, 3aKOHa,, COXPAHCHUS DHEPIHH, 3aBHCHMOCTH
neproaa KoneOaHui NPYKUHHOTO MasTHHKA OT MAGCHI IPy3a U JKECTKOCTH HPYKUHBI H
HE3aBUCUMOCTb OT aMIUIUTY/Ibl MaJIbIX KOJEOAHUM4IPSIMOIMHEHHOE pacIpoCTpaHEeHHE CBETA,
pasiioxeHne OeIoro CBeTa B CIEKTp, U3yUCHHE n300pakeHusl B IIJIOCKOM 3€pKalle U
CBOWCTB H300pakeHUs HpeaMmera B codu JUH3e, HaOJIIOJICHUE CIUIOMIHBIX U
JIMHENYaThIX CIEKTPOB M3IIyYEHUSs): CaMOC coOuparb yCTaHOBKY U3 M30BITOYHOIO
HaOopa 000pyAOBaHMUs, OIIMCHIBATH XOJ OTI r'0 pe3yNbTaThl, POPMYINPOBATH BHIBOJIBL;

g
. IIPOBOAUTL IIPpHU HeO6XOI[I/IMOC CC 0 TIPSIMBIX H3MEPEHMI, OI caAciisd CpCaHEC
b

3HaYeHWEe u3MepsieMoil BenuuuHbI| ((pOKycHOe paccTosiHMEe COOHMparomel JHH3BI),
000CHOBBIBaTh BBIOOp criocoda 1431\4@3 3MepUTENBHOr0 Ipudopa);

. MPOBOJUTh HMCCIEA0BaH
MPSIMBIX U3MEPEHUN (3aBUCUMOC
HAYaJIbHOW CKOpPOCTH, TIEpUoiad

3aBUCHUMOCTEH (PU3NYECKUX BEIUYMH C HCHOJb30BaHUEM
IyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JBIKEHUH 0e3
e0aHMii MaTeMaTH4ecKoro MasTHUKa OT JUIMHBI HUTH,
3aBUCHMOCTH YIJla OTpa cBeTa OT yIVla NaJEHUsA W YIia INPEIOMIIEHHMs OT yria
NaJeHus): MIaHUPOBATh, UG BaHME, CAMOCTOSITEJIbHO COOMPATh YCTaHOBKY, (PMKCUPOBATh
pe3yabTaThl MOTYYEHHOW "BaBUCUMOCTH (PU3UYECKUX BEIWYMH B BHJE TaOIMIl U I'padHUKOB,
JIEJIaTh BBIBOJIBI 110 P aTaM MCCJIEI0BAaHUS;

. MIPOBOANTh KOCBEHHBbIE M3MEPEHUs (PU3NYECKUX BEIMYUH (CPEOHSs CKOpPOCTh H
YCKOpEHHE Tena PaBHOYCKOPEHHOM JBMKE€HHM, YCKOpPEHHE CBOOOJHOrO MaJeHus,
XKECTKOCTh TIp KOA(Q(UIMEHT TPEHUS CKOJIbKEHHUS, MeXaHuyeckas padbota u
MOIITHOCTh, 4d@gOTA U MEepHoJ KoleOaHUH MaTeMaTH4ecKOro M MPYKUHHOI'O MasTHUKOB,
OHTHHGCKaﬂ%g coOuparoiiel JIMH3bI, PaJuOaKTUBHBIA (OH): IUIAHUPOBATH H3MEpPEHUS,
cobupaThHK VMEHTAJIbHYI0 YCTAaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIIEAYs NPEATIOKEHHON

WHCTpP BBIYMCIIATh 3HAYEHUE BEIMYMHBI M aHAIM3UPOBATh MOJIYYEHHBIE PE3YJIBTATHI C
YYET AHHOM NOTPEIIHOCTH NU3MEPEHMI;
. COOMoIaTh MpaBWia TEXHUKM Oe3omacHOCTH mpu  paboTre ¢ J1abopaTOpHBIM
BaHUEM,;

pas3iindate OCHOBHBIC IPU3HAKU HW3YYCHHBIX q)HSI/I‘IeCKI/IX MO)IeHefIZ MaTepHraJbHas
Ka, a0COJIFOTHO TBépIIOG TEJIIO, TOYEYHBIM MCTOYHHUK CBCTAa, JIy4, TOHKas JIMH3a,
JIaHCTapHasd MOACJIb aTOMa, HYKJIOHHAass MOJICJIb aTOMHOTO SAJIpa;

Q
>’



N
XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPUOOPOB M TEXHHYECKUX o
YCTPOWCTB C OIMOPOW Ha WX ONUCaHHs (B TOM YHCIE: CIIHIOMETp, NATUYUKU TTOJO0XKEH
paccTosiHUs W YCKOPEHHsI, paKeTa, 9XOJOT, OYKH, MEPUCKON, (oToammapar, ONTHHCCKY
CBETOBO/IbI, CIIEKTPOCKOII, JTO3UMETP, Kamepa BuiibCcoHa), MCTMONB3ys 3HAHUS O C @
(hbU3UYECKUX SBJICHUN U HEOOX0UMbIe (PU3UIECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbI M CXEMaTHYHBIC PUCYHKH U3YYEHHBIX TEXHHYCCKHXCTPONCTB,
W3MEPUTENBHBIX TMPUOOPOB M TEXHOJOTHYECKHX IMPOIECCOB IPHU pemeﬂ&qeﬁﬂo-
MPAKTUYECKHUX 33124, ONTHYECKUE CXEMBbI JIJISl IOCTPOCHUS N300payKeHH BALIOCKOM 3epKaje
1 cOOMparoIIeH JTMH3E;

MPUBOJUTL TPUMEPHl (HAXOAUTh WHPOPMAIUMIO O MpUMEpa KTAYECKOTO
UCIIOJIb30BaHUsl  (PU3UYECKUX 3HAHMH B TOBCCIHCBHOH IKH3HK @ obecrieyeHus
6e30macHOCTH MpHU O0palIeHuy ¢ MPUOOPaMU M TEXHUYECKHUMH YCTPOUEEBAMHU, COXpaHEHUs
3JI0POBBS M COOJIOICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKP %u el cpene;

OCYILIECTBIATh MOUCK HWHGOpMaUU (PU3NIECKOTO anuss B UHrepHere,
CaMOCTOSITENIbHO ~ ()OPMYJIUPYST  TOWCKOBBIM  3ampoc, H MyTH  ONpeaeNeHus
JOCTOBEPHOCTH  TOJNydeHHOW uHPoOpManuu Ha MEIOIUXCSl  3HAHUUH W

JOINOJIHUTCIBbHBIX KCTOYHHUKOB,

WCTIOJIB30BATh NIPU BBIOJHEHUH YIEOHBIX 3an$1hni/’1 YYHO-TIOIYJIIPHYIO JINTEPATypy
(bu3MYecKoro coJepxaHMs, CIPABOYHBIE MaTepuasbl, pecypchl cetu VHTepHeT, BiaAeTh
npuéMamM# KOHCIIEKTHPOBAaHUS TEKCTa, MPeoOpagoBaMyss MHPOPMALUU M3 OJHOW 3HAKOBOU
CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMHCHMEHHE 1e COOOIIeHHs] Ha OCHOBE MH(OpMAaLIUU
U3 HECKOJBKMX HMCTOYHUKOB (pH3HUE COJepKaHUsA, IyOJMYHO TPEICTABIATH
pe3yibTaThl MPOEKTHOW WM HCCIE Ol JeATEeNbHOCTH, NpPU 3TOM TI'PAMOTHO
WCTIOJB30BAaTh HM3YYCHHBIM MOHATUHHBIN | ammapaT wu3ydaeMoro pasaena (Gu3ukun u
CONPOBOXKAATh  BBICTYILICHUE n@ee el ¢ y4y€roM OCOOEHHOCTEH ayauTOpHUU

CBCPCTHUKOB.




TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HanmenoBanue pa3nesnoB 1 TeEM IPOrpamMMel KonunyecTBo yacos
/i Bcero  KouTponbHbIe [IpakTnueckue
paboThI paboThl

Paznen 1. Pusuka u €€ posib B NO3HAHUHU OKPYKAKOLIEr0 MUPa
1.1 ®usuka - HayKa O IPUPOJIE 2
1.2 ®usnyeckue BEITUUHNHBI 2 1
1.3 EctecTBeHHOHaY4YHBI METO]I TO3HAHHUS 2 1
Wroro mo paszneny 6
Pa3nen 2. [lepBoHayYaIbHbIE CBEEHHS O CTPOEHHH BEleCTBA
2.1 Crpoenue BermiecTBa 1
2.2 JIBwKeHUE W B3aMMOJICHCTBHE YaCTHI] BEIIGCTRA 2 1
2.3 ArperaTHbl€ COCTOSTHUS BEIIECTBA 2
Hroro no pasneny 5
Paznen 3. /IBu:keHne U B3auMojieii¢rBue Tej
3.1 Mexannueckoe IBUKCHIE 3
3.2 HWuepuus, Macea, MIOTHOCTh 4 1

OnexTpoHHbIe (1I(POBLIC)
00pa3oBaTeNbHBIC PECYPCHI

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edso0.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194



3.3 Cwuna. Buasl cun

Uroro no pazneny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

4.1 [laBnenue. Ilepenaua naBneHust TBEPAbIMU TEIAMH,
KHUJKOCTSIMH U Ta3aMu

4.2 JlaBneHue )UJIKOCTH
4.3 AtmocdepHOe 1aBieHUE

4.4  JleiicTBUE KUAKOCTH U ra3a Ha MOrpyKEHHOE B HUX
TEN0

Uroro no pazneny

Pa3nea 5. PaGora n MomHOCTDh. JHEprus
5.1 Pabora u MouHOCTH

5.2 TIlpocTbie MEXaHU3MBI
5.3 MexaHuueckas SHeprus

Hroro no pasneny

PesepBHOE Bpemst

OBLIEE KOJIMYECTBO YACOBHOTIPOTPAMME
8 KUIACC

Ne HanmMmenoparue pa3iesioB 1 TeEM IpOrpamMmsl
/T

14 1 2

21
3
5
6
7 2 3
21
3 1
5 1
4 1 1
12
3
68 4 12
KonnuaecTBo vacos
Bcero  KontponbHbIe [IpakTrnueckue
paboThI paboThI

bubmuoreka [JOK
https://m.edsoo.ru/7$416194

bu6inoreka [JOK
httpsi//m.edsoo.ru/7f416194
Bu6mmorexa [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

OnekTpoHHbIe (IU(PpPOBHIE) 00pa3zoBaTEIHHBIC

pecypca



Paznen 1. TenioBble siBiaeHUs
1.1 Crpoenue u CBOICTBA BEIIECTBA

1.2 TenuoBble NpoOLECCH

Utoro no pazneny

Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHbIE SIBJICHUS

2.1 Dnextpuyeckue 3apsiibl. 3apsHKEHHBIC TENa U UX
B3aUMOJICHCTBHE

2.2 TlocTOSIHHBIN 3JIEKTPUYECKHUM TOK
2.3 MaruuTHesle SIBICHUSA
2.4 DnekTpoMarHuTHas WHAYKIUS

Hroro no pazneny

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC

Ne HaumenoBanue pa3zaenoB u TeéM NporpaMMbl
n/m

Pa3zpen 1. Mexannueckue siBJICHHUST
1.1  Mexannueckoe IBHKEHHE U CIIOCOOBI €ro OIMUCAHUS

1.2 BsaumogelicrBue Teiu

1.3 3akoHBl COXpaHCHHS

21

28

20

37

68

Bcero

10

20

10

1 5
1
2 7
1 1.5
4 145

KomnyectBo yacos

KoHnTpoinbHble IIpakTueckue
paboTHI paboTHI
1
1 3
3

bu6nmmoreka [IOK
https://m.edsog@.ru/7f4181ce

bu6nuorcka [IOK
httpsi#/m.edsoo.ru/7f4181ce

buomuorexa [JOK
https://m.edsoo.ru/7f4181ce

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

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

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

OnekTpoHHbIe (ITU(pPOBBIC) 00pa3oBaTEIbHBIE
pecypcsl

but6mmoreka [IOK
https://m.edsoo.ru/7f41ad4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

but6mmorekxa [IOK



Hroro 1o pasueny 40
Pa3zpen 2. Mexann4ueckue Ko0Je0aHUA ¥ BOJHBI

2.1 Mexanuueckue KojaeOaHus 7
2.2 MexaHn4yecKHe BOJIHBL 3BYK 8
Hroro no pazneny 15
Pazjen 3. DjeKTPOMArHUTHOE 110JI€ U 3JIEeKTPOMATHUTHBIE BOJTHBI
3.1  DJeKTpOMAarHMTHOE IOJI€ U JICKTPOMATHHUTHBIE BOIHBI 6
Hroro o pazneny 6
Paznen 4. CBeToBbIE SIBJICHUS

4.1 3aKoHBI paCIpPOCTPAHCHUS CBETA 6
4.2 JIuH3BI ¥ ONITUYECKHUE TIPUOOPHI 6
4.3  PasnoxxeHue Oeoro cBera B CIEKTP 3
Hroro mo pazaeny 15
Pa3znen 5. KBanToBble IBJIEHUA

5.1 HcnyckaHue v MOTJIONIEHHE CBETa ATOMOM 4
5.2 CrtpoeHHe aTOMHOTO Spa 6
5.3 SlnepHbie peakiini 7

Hroro no pazuemy 17

https://m.edsoo.ru/ff41a4a6

bu6nuoteka [IOK
httpS:#m.edsoo.ru/7f41a4a6
bnonuorexa [IOK
https://m.edsoo.ru/7f41ad4ab

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubnnoreka IIOK
https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
https://m.edsoo.ru/7f41ad4a6

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
https://m.edsoo.ru/7f41ad4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6



\"I
Paznen 6. [loBTopuTeibHO-00001AI01IUIT MOAY/Ib OQ

6.1 TloBropeHue u 0000IICHHE CONEPKAHUS Kypca PU3HKH 3a 9 2 bubnunorexa [IOK
7-9 kmacc https://m.edﬁ.ru/?f41a4a6
*
HWroro no paszaeny 9 \

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27 9\



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.U., AkiinoHepHoe 00111eCTBO
«M3parensctBO «IIpocBemienne» 2023r
» Gusuka, 8 knacc/ [epeimkun .M., BanoB A.U., AKInoHEpHOS00111eCTBO

«M3parensctBO «IIpocBemienne» 2023r

» dusuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., UBanos A.I., [lerpoBa

M.A., AkunonepHoe odbmectBo «M3narensctBo &l IpocBemienne» 2023

Coopnauk 3amad no pusuke 7-9 kimace B.U.JIykamuk, E.B.MIBanoBa
Ax1monepHoe o6miectBo «M3marensctBo «lIpocBemenue» 2022

METOJUYECKHUE MATEPHUAJIBL TJLS1 YYUTEJIA

e O. A. YUepnukosna, C. H. I'namenkoBa,B. B. Kyapssues
METOAUYECKOE IIOCOBUE « yuebnuky W. M. Ilepeimkuna
®usuka-7, Mocksa «IIpocBemenue» 2023

e O. A. Yepnukosna, C. H. I'manenkoBa,B. B. Kynpssues
METOANYECKOE TIOCOBUE «k yuebnuky WM. M. Ileppiukuna
®usuka-8, Mocksa «Ilpocsemienue» 2023

e O. A. Uepnukosa, € 'H. I'manenkoBa,B. B. Kyapsues
METOJNYECKOE ITIOCOBUE « yueonuxky METOJJUYECKOE
I[TIOCOBME_ k yuebnuky M. M. Ileppimikuna,E. M. D'yrauk, A. W.

NBanosa, M. A. IlerpoBoit ®usuka-9 Mocksa «lIpocsemenne» 2023
MNUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https:#rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/

https://Ibz.ru/metodist/iumk/physics/e-r.php http://school-collection.edu.ru
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