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HOACHUTEJIBHASA 3AIIMCKA

Jannas pabouas mporpaMma no npeamery «¢pusuka» paspaboTaHa IS
oOyuenus B 7-9 kimaccax MBOY «Tabaunosckass COII um.H.I'.CoTHUKa» Ha
OCHOBE:

*@enepanbHblii 3akoH 0T 29.12.2012 Ne273-®3 «0O06 o6pa3zoBaHuu B
Poccuiickoit @eaeparun» (¢ UBMEHEHUSIMHA ).

*@enepanbHblil 3ak0H OT 24.09.2022 No 371-®3 «O BHECEHUU U3MEHEHUN B
®denepanbhbiii 3ak0H «O0 oOpazoBanuu B Poccuiickoit deneparnum» U ctaThio 1
@OenepanbHoro 3akoHa «OO0 oOs3aTenbHBIX TpeOoBaHusiXx B Poccuiickoit
denepauumny.

*denepaibHBIM FOCYJAPCTBEHHBIM 00pa30BaTEILHBIM CTAHIAPTOM OCHOBHOT'O
oOmrero obpa3oBaHus, yTB. mpukazoMm MwunoOpHayku Poccun ot 17.12.2010 Ne
1897 (nanee — ®I'OC O0O0).

sdenepasibHOM  00pa3oBaTeNIbHOW  MPOrpaMMON  OCHOBHOT'O  OOILEro
oOpasoBaHus, yTB. MpukazoM Munnpocsernienus Poccun ot 18.05.2023 Ne 370;

*[locranoBnenne ['7aBHOro TOCYAapCTBEHHOIO  CAaHUTApHOrO  Bpaya
Poccuiickoit denepamuu ot 28.09.2020 Ne 28 «OO0 yTBEpKIE€HUU CAaHUTAPHBIX
npaBun CII 2.4, 3648-20 «CaHUTapHO-3MUIEMHOJIOTHYECKUE TPEOOBAHUS K
OpraHU3aIMsIM BOCHUTAHUS M OOYYCHHS, OT/AbIXa M O3J0pPOBICHUS JETEH W
MOJIOJIEKI.

*OcHOBHO 00pa30BaTeNbHOMN MPOrpaMMbI OCHOBHOTO 0O0IIIEr0 00pa3oBaHUs
MBOY «Tabaunosckas COII um.H.I'.Cotauka» ot 30.08.2023r., npukaz Ne286

* YueoOnoro mnana MbOY «Tab6aunosckas COUI um. H.I'.Cotauka» na 2023-
2024 yue6nsbrit Tox ot 31.08.2023r., mpuka3 Ne 288

Pabouas mporpaMma opueHTHpPOBaHA Ha MCIIOJIb30BaHUE YUCOHHUKA
(yuebHoro 1mocooust):
» dusunka: 7-# kacc: 6a30BbIM YpoBeHb: yueOHUK, 7 knacc/ [lepeimkun .M.,
Npanor A.U., AkimmonepHoe o6mectBo «M3marenbetBo «IIpocBemenney
» duspnka: 8-i kacc: 6a30BBINM YpoBeHb: YueOHUK, 8 kimacc/ [lepoimkun Y. M.,
Nanos A. U., AkimmonepHoe obuectBo «M3narensctBo «lIpocBemenue»
» dusuka: 9-i kmacc: 6a30BbIN YpOBEHb: yueOHUK, 9 knacc/ [lepermkun Y. M.,
I'yrauk E. M., BanoB A. U., IletpoBa M. A., AKinoHepHOE 00111ECTBO
«M3parenscTBO «lIpocBemenuey.

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO 00mIero 00pa3oBaHMs
COCTaBJICHA HAa OCHOBE IOJIOKEHWW W TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeNbHON MPOTrPaMMBI, MPEICTABICHHBIX B
dI'OC 00O, a takxe ¢ yu€tom (henepanpbHON paboueii MPorpaMMbl BOCIIUTAHUS H
Konuenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Copnepxanne mporpaMMbl MO (U3MKE HAMpaBlIeHO Ha (HopMupoBaHHe
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYalOIIUXCA M OpraHU3alUI0 H3Y4YEHUS
GU3UKH Ha JESTEIbHOCTHOM OcHOBE. B mporpamme mo (u3uKe yUHUTHIBAIOTCS
BO3MOXKHOCTH yudeOHOro mpeamera B peanusanuu tpedoBanuii ®I'OC OO0 «



IUTAHUPYEMBIM JTUYHOCTHBIM U METAlPEAMETHBIM pe3yJbTaTaM 00y4YeHUsl, a TAKXKE
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHUsI.

[Iporpamma no (u3uKe ycTaHaBIMBAET paclpeeieHre yueOHOro Marepraia
1o rojaMm o0yuyeHus (1o Kjiaccam), MpeayiaraeT NPUMEPHYIO MOCIIEI0BATENbHOCTD
U3YYEHHUs] T€M, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOTO COJEPKAHUS U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00yUaroIuXxcsl.

®du3zurKa SIBISIETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYUYHBIX YU€OHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMUeH, OM0I0rueH, acTpOHOMHEN U puznyeckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYUHYIO KapTHUHY MHUpa, MPEJOCTABIAECT Hauboliee sSCHbIE
oOpasibl MPUMEHEHUsI HAYYHOTO METOJia TIO3HaHUS, TO €CTh croco0a MojaydyeHus
JIOCTOBEPHBIX 3HAHUM O MUDE.

Onna w3 TIaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH H
MHTEepeca K HayKe Yy 00yJaronimxcs.

N3yuenue ¢Qusukum Ha 0a30BOM YypOBHE MPEIIOJIaracT OBJaJCHHE
CJIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUMMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e Hay4HO OOBSACHSTDH SIBICHUS;

e OIICHUBATH U TOHMUMATh OCOOEHHOCTH HAYYHOT'O MCCIICIOBAHUS;

e HHTEPIPETHPOBATH  JIaHHBIE W  UCIIOJIB30BATh  HAYYHBIE
JIOKa3aTeNbCTBA JJIS ITOJYYEHHUS BBIBOJIOB.

Lenn wu3yuenuss ¢GuU3MKK Ha YpOBHE OCHOBHOro oOImero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenojgaBanus ydeOHOro mnpeamera «®Pusnka» B
oOpa3zoBaTebHBIX oOpranu3amusax Poccuiickoit dexepanuu, pean3yrOIIUX
OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKIAEHHOW  pElIeHUEM
Komnerun MunucrepctBa npocsenieHust Poccuiickoit denepanuu (mpoToKoJI oT 3
nexadps 2019 r. Ne [1K-48H).

Heau uzyyenus: pusuku:

. npuoOpeTeHne MHTEpeca U CTPEMJICHHsS] O0YJaromMXCsl K HAyYHOMY
U3YYEHUIO TPHUPOJABI, PpA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

. pa3BUTHE TIPEACTABJICHUM O HAy4YHOM METOJE€ I[IO3HAHUA U
dbopMupOBaHUE UCCIEAOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

. dbopMupoBaHUE HAYYHOTO MHUPOBO33PECHHUS KaK pe3yJbTaTa U3ydCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

. dbopMupoBaHUE MPEICTABICHUI O POJIU (PUBUKHU JIJIS pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUH;

. pa3BUTHE TMPEJCTABICHWH O BO3MOXKHBIX cdepax Oymymiei

mpoeCCHOHATILHON  JACSATEILHOCTH, CBSI3aHHOH C (PU3HMKOHM, IOATOTOBKA K
JaJbHEeNIIIEeMy 00yUYEeHHUIO B 3TOM HaIlpaBJICHUHU.



JlocTrkeHue 3TUX Uedeidl mporpamMmbl 10 (U3MKE HA YPOBHE OCHOBHOIO
o011iero oOpa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIONINX 3a4a4.:

. OpUOOpEeTeHHe 3HAHUKW O JUCKPETHOM CTPOEHUHM BEUIECTBA, O
MEXaHUYECKHUX, TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. IpUOOPETEeHHE YMEHUW OMUCHIBATh U OOBSICHATH (PU3NUYECKUE SABJICHUS
C UCIOJIb30BAHUEM MOJYUYEHHBIX 3HAHUMU;

. OCBOCHHME METOAOB pELICHUs IMPOCTEUIINX PaCUETHBIX 3a7ad C
HCITI0JIb30BaHUEM bu3HUecKuX MoOJIeNIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

. pa3BUTHE YMEHUW HAONIOAATH TMPUPOJHBIC SIBICHUS W BBIMNOJIHATH
OMBITHI, JIA0OpaTOpHbIE pabOThl U JKCIEPUMEHTAIbHBIE MCCIEJOBAHUS C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

. ocBoeHHE TMpuéMoOB paboTel ¢ uH(poOpmanued  (HU3MIECKOro
collepKaHMsl, BKIIOYas HH(POPMALIMIO O COBPEMEHHBIX JOCTHXKCHHSX (PU3HKH,
aHaJIM3 U KPUTHYECKOE OlIEHWBaHKHE UH(POPMAIINU;

. 3HAKOMCTBO cO chepamMu  MpPOPECCHOHATILHON  AESTENbHOCTH,
CBS3aHHBIMH C (PUBMKOM, U COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMHU Ha
JTOCTXKEHUAX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOILETO
oOpazoBanus orBoauTcs 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlel0), B 8
Kiacce — 68 yacoB (2 4aca B Hemeno), B 9 kinacce — 102 gaca (3 gaca B Henelo).

[Ipennaraemslii B mporpaMmmMe 1o ¢Gu3MKe MepedeHb JabopaTopHBIX padboT u
OTIBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, YUUTEIb JeaeT BbIOOP MPOBEACHHUS
7abopaTOpHBIX PAabOT M ONBITOB C YYETOM HWHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4Jaromuxcs, CIUCKa dKCIEPUMEHTANBHBIX 3aJaHui, MpeajiaraeMbiX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOT'O PK3aMEHa 10 (U3HKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. PU3NUYECKUE SBICHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHULL.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKH H3Y4aloT IPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBU)KEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaeMoro sBieHus. Onucanue GU3NUecKuX SIBJICHUN ¢ TOMOLIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHU4YeCKHE, TEIJIOBbIE, JJEKTPUYECKUE, MATrHUTHBIE, CBETOBBIE

SIBJICHUS.
2. ®duznueckue nMpuOOPHI U MPOIEAypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
OmnpeienieHue 1EeHbI JASICHUS KBl U3MEPUTEIILHOTO prbopa.
N3mepenne paccTOSTHUM.
N3mepenue 06bE€Ma KUIKOCTH U TBEPAOTO Tea.
Ornpenenenue pa3MepoB MaJIbIX TEJL.
N3mepenue temmeparypbl NpU MOMOLIM >KUAKOCTHOTO TEPMOMETpa H
JaTYrKa TEMIEPaTypPhl.
6. IIpoBeneHue uccienoBaHus IO NPOBEPKE TMIIOTE3bI: NAIBHOCTH MOJIETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
IycKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne 4actul] BeniectBa. CBsi3b CKOPOCTH JIBDKEHUSI YaCTHUI[ C
TeMriepatypoil. bpoyHoBckoe nBwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSXKEHUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpuctaminueckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmogenue GpOyHOBCKOTO JTBUKECHHUS.

2. HaGmronenue nuddysun.

3. HaGOmionenue  siBIeHUM,  OOBSACHAIOUIUXCS  MPUTSHKEHHEM — WIU

OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

RN .



1. OueHka JuaMeTpa aroMa METOJOM pSAoB (C  HMCHOJIb30BaHUEM

doTtorpaduii).

2. OnbITHI 110 HAOIIOJIEHUIO TEMIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:kenue u B3anMoieiicTBUe TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JBHKEHHH. Pacyér mytu u
BPEMEHU JIBUKECHUS.

SBnenne wHepUMU. 3aKOH HMHEpIMU. B3auMojeicTBHE Tel Kak NpUYUHA
U3MEHEHNs CKOPOCTH [JBWKEHUS Tel. Macca Kak Mepa HWHEpPTHOCTH Telna.
IInoTHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHHIE
00BéMa BelecTna.

Cuna kak XapakTepHCTHUKa B3auMojieicTBusl Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO IUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TsokecTd. Cuiia TSKECTH Ha Apyrux IaHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HAPABJIECHHBIX MO OJHOM mpsiMoil. PaBHomelcTByromas cuil. Cuiia TpeHUs.
TpeHune CKOIbKEHUSI U TPEHUE TTOKOsl. TpeHre B IPUPOIE U TEXHUKE.

Jemoncmpayuu.

HaGmonenre MexaHU4ecKoro JTBUKEHUS Tea.
N3Mmepenmne cKopocTy MPSIMOJIMHENHOTO ABUKCHUS.
HaGmronenvie siBieHUs: HHEPIIUH.
HaGnronenne u3aMeHeHns CKOPOCTH MPU B3aUMOJCHCTBUU Tell.
CpaBHeHUE Macc MO B3aUMOJICHCTBUIO TEIL.
CrnoxeHue cuJil, HallpaBJICHHBIX 110 OJHOM MPSMOM.
]Iaﬁopamopubte pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO JABUKEHUA (LIAPUKA B KUIKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOUIIS U TaK Jajee).
2. OmpeneneHne cpeaHERl CKOPOCTH CKOJBKEHHUS Opycka WM IapuKa IIo
HaKJIOHHOM IIJIOCKOCTH.
3. OmnpeneneHue MWIOTHOCTH TBEPIOTO TENA.
4. OmbBITHI, JEMOHCTPHUPYIOUIUE 3aBUCUMOCTh pacTsKeHus (aedopmariim)
IPY>KUHBI OT IPUIOKEHHON CUJIBI.
5. OnbITBI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, KMIAKOCTE U ra3oB.

JaBnenue. CriocoObl YMEHBIIEHUSI U yBeIUYeHUs AaBieHus. [laBienue rasa.
3aBUCHUMOCTh JaBJICHHS Ta3za OT 00bEma, Temmeparypbl. Ilepemaua naBnmeHus
TBEPABIMU TEJAMH, XKUAKOCTAMU W razamu. 3akoH [lackans. [lneBmatnueckue
MalllUHbl. 3aBUCUMOCTb JABJIEHUS XUJIKOCTH OT riayOuHbl. ['mapocTaTuyeckuit
napagokc. Coobuaromuecs: cocyibl. [ ' napaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emumn u atmMocepHoe namBieHue. [IpuuuHBI CylecTBOBaHUS
Bo3aymHON oOonouku 3emnu. OnbiT Toppuuennu. M3mepenue armocdepHOro
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JaBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MEpeHUs: aTMOCHEPHOTro TaBICHUS.
JlelicTBrE JXUAKOCTU U Tra3a Ha IOrpyKEHHOE B HUX TeJO0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.
Jemoncmpayuu.

IS e A

™~

3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHL.

Ilepenava naBineHUs KUIKOCTHIO U Fa30M.

Coobmiaromuecst COCYIbI.

I'mppasinnueckuii mpecc.

[IposiBnenue nencTBUst aTMOC(HEPHOTO AaBICHHUS.

3aBUCHUMOCTDH BBITAJIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJla
Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM YKUJIKOCTH.
VYcioBue miaBaHus TeJl: IJIaBaHUE WIK IOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuvie padbomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTrpyKEHHOH B
YKMIKOCTh YacTH Tea.

OmnpeneneHue  BBITAIKUBAIONIEH  CWIbL, JCHCTBYIOIIEM Ha  TeIoO,
NOTPY>KEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI, JEUCTBYIOIIECH HA TEIIO
B ’KUIKOCTH, OT MaccChl Teja.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTbh BBITAJIKUBAIONIEH  CHJIBI,
JEeWCTBYIOIIEH Ha TEJIO B )KUJKOCTH, OT 00BhEMA MOTPYKEHHOHN B KUIKOCTh
YaCTH T€Ja U OT INIOTHOCTH KUJIKOCTH.

KoHctpynpoBanue apeoMeTrpa WM  KOHCTPYHMPOBAHUE JIOJAKH U
oIpeAeIieHue € rpy30n0AbEMHOCTH.

Paznen 5. PaGoTra 1 MOIIHOCTH. JHEPrus.

Mexannueckast pabota. MOIIIHOCTb.

[IpocThie MexaHW3MBI: pblyar, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [I[puMeHeHue npaBusia paBHOBECHS phluara K 0JI0Ky. «30J10TO€
npaBuiio» mexanuku. KIIJ[ npocteix Mmexanu3mMoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannyeckass dsHepruss. KuHeTMdeckas H NOTEHUHAIbHAS JHEPIUSL.
[IpeBpalenre 0THOTO BUJIa MEXAHUYECKOW IHEPTUH B IPYTrOM. 3aKOH COXpAHEHUSs
SHEPrUU B MEXaHUKE.

Jemoncmpauuu.

1.

[IprMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomot u onvimot.

1.

Ornpenenenue padbOTHI CHIIbI TPEHUS! TPU PAaBHOMEPHOM JIBMKEHUU Tea Mo
TOPU30HTAIBHOM IMOBEPXHOCTH.

HccnenoBanue yclioBui paBHOBECHS pblyara.

N3mepenne KII/] HakTOHHOM ITIOCKOCTH.



4. M3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKON YHEPIUU.

8 KUIIACC

Pa3znen 6. TenioBble sIBJIEHMS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO--KUHETUYECKOM TEOPUHU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOU TEOPHH.

Mopenu TBEPIOro, >KMIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HAa OCHOBE IOJOKEHUW MOJIEKYISIPHO--KUHETUYECKON TEOpHH.
CmaunBaHue U KanWUISIpHBIE sIBJICHUA. TemIoBOe paCUIMPEHHE U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUKECHUS
gactull. BrHyTpennssi sHeprus. CrnocoObl U3MEHEHUS BHYTPEHHEH SHEPruu:
TEerIonepeada u coBepiieHrne padboTel. Buasl Teronepenayu: TemionpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KomanuecTBo TemnoThl. YIenbHas TEIJIOEMKOCTL BellecTBa. TemiooOMeH U
TEMJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEpJCBAaHUE KPUCTAIMYECKUX BEIIECTB. YJAelbHAs TEIJoTa IJIABJICHUS.
[TapooOpazoBanne u konHaeHcaius. Mcmapenue. Kunenue. VYjaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIIEpaTypbl KHUIIGHUS OT aTtMoc(epHoro
JTaBJICHUS.

BiaxxHocTs Bo3ayxa.

DHeprus TOIIMBa. Y AelbHAas TEIUIOTa CTOpPaHMUS.

[Tpunuumner pabotel TernoBeix aBuratenerd KIIJ[ TertoBoro aBurarers.
TernoBble IBUTaTeNIM U 3alIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HabmroneHnue 6pOyHOBCKOTO ABHIKCHHS.

Ha6monenne nuddysun.

HaGmonenue siBjeHUN cMaYMBaHUS M KAWL PHBIX SBICHUH.
Hab6monenne TermioBoro pacmmupeHus Tel.

N3meneHne maBieHUs rasa IMpu M3MEHEHHH 00bEMa W HarpeBaHUM WIIH
OXJIAXKJICHUU.

[IpaBuita u3MepeHust TEMIEpPaTypshl.

Bunpr Terionepenayn.

OxutaxkieHre Ipyu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHMH pab0Thl BHEIITHUMH CUJIAMH.

10. CpaBHEHHE TEIJIOEMKOCTEH pa3IUYHbBIX BEIIECTB.

11. HaOnronenve KumeHus.

12. HabmroieHre moCTOsTHCTBA TeMIIEpaTyphl IIPH TUTABJICHUH.

13. Moaenn TEIIOBEIX ABUTATEIIEH.

Jlabopamopnuie padbomot u onvimol.

1. OnpITHI 10 0OHAPYKEHUIO JEUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSIKEHHUS.
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2. OnpITHI 110 BEIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WJIM caxapa.
3. OnpIThl IO HAOJIOMCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XUIKOCTEH U
TBEPIBIX TEIL.

4. OmpeneneHue JaBJICHUS BO3yXa B OaJUIOHE HITTPUIIA.

5. OmnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABIICHUS BO3AYyXa OT €ro

00bEMa 1 HArpEeBaHUS WIN OXJIAXKICHUS.

6. IlpoBepka rumores3nl TMHEHHON 3aBUCUMOCTH JUJIMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaGmionenue wuW3MEHEHUsT BHYTPEHHEW OHHEpPruM Tejla B pe3yJbTare
TeIIonepe1auu U paboThl BHEIITHUX CHIIL.

8. HccnenoBanue sBJICHHS TEIJIOOOMEHA MPH CMENIMBAHUM XOJIOJHOU U

ropst4ei BOJBI.

9. OmpenenieHue  KOJWYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJIOW  MpHU

TEMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHIPOM.

10. OnipeniesieHne yaenbHOM TEINIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npoliiecca ucnapeHusl.

12. OnipeniesiecHue OTHOCUTENIBHOM BJIAXKHOCTH BO3/yXa.

13. OnpeniesieHue yAeIbHOM TETUIOTHI IJIaBJICHUS JIbJA.

Paznen 7. Jinekrpuyeckre 1 MATHUTHBIE SIBJICHUS.

OnexkTpuzanus Ten. J[Ba poaa 3JeKTpUUYECKUX 3apsiaoB. BzammogeicTBue
3apspKeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBHS
3apsHKEHHBIX TE OT BEJIMYHMHBI 3apsI0B U PACCTOSHUS MEXKY TEJIaMu).

Onektpuueckoe mnone. Hanpspk€HHOCTh 3ieKTpudeckoro mofis. IIpuHnun
CYIEPIO3ULIUU IEKTPUUECKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsioB. DJIEMEHTApHBIN AIEKTPUUECKUN 3apsi.
Ctpoenne aroma. IIpoBOJHMKM W  JUDJIEKTPUKU. 3aKOH  COXpaHCHMS
ANEKTPUUYECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
HNcTouHMKH TOCTOSHHOTO TOKa. JIeMCTBUS SJIEKTPUUYECKOTO TOKa (TEIIoBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUUECKUM TOK B KUIKOCTAX U razax.

Onektpuueckas 1enb. Cunma  Toka.  DIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUE MPOBOJHUKA. YICIBHOE COMPOTUBJICHUE BellecTBa. 3akoH Oma
115 ydactka uend. [lociienoBarenpbHoe U NapaiyieIbHOE COEIUHEHUE TPOBOJHUKOB.

PaGota ® MOMmHOCTH dIEKTpUYeCKOro Toka. 3akoH Jlxoymsa—Jlenna.
DNEeKTpUYECKUe e U MOTPEOUTENH IIEKTPUIecKoi sHeprun B 0biTy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE MarHuTHL. B3anMonencTBUE NOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. MaruutHoe mnoje 3eMJIM U €ro 3HaueHwe sl KU3HM Ha 3emiie. OmnbIT
Opcrena. MarauTHoe MoJie JIEKTpUIecKoro Toka. [I[puMeHeHue 31eKTpOMarHuToB
B TeXHHKE. J[efICTBHE MAarHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM. DJIEKTPOJBUTATEb
MIOCTOSIHHOTO  TOKa. lcnonb30BaHHWE  DNEKTPOABUTATENEH B  TEXHUYECKHUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.



Omnertel @apanes. SABnenue anekTpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIeKTpOoreHepaTop. CrniocoOb1 IIOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHLIMM Ha BO30OHOBISIEMbIX HCTOYHHKAX SHEPTHH.

Jemoncmpayuu.
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25.

DIIeKTpHU3alus Te.

JIBa poza 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTudecKas NHIYKIIMS.

3aKOH COXpPaHEHMS IEKTPUUYECKHUX 3aPSII0B.

[IpOBOAHUKH U ITUDIIEKTPUKH.

MonennpoBaHue CUIOBBIX JIUHAN 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKHN TOCTOSHHOTO TOKA.

JIeHcTBYA DIIEKTPUUYECKOTO TOKA.

. DIIEKTPUYECKUM TOK B KHUIKOCTH.

. I'a30BbIi1 pa3ps.

. Ismepenune cuiibl TOKa aMIepMeTpOM.

. Ismepenue 3eKTpuuecKoro HanpsH»KeHUsI BOJTBTMETPOM.

. Peoctar u Mara3uH conpoTHBICHUH.

. BzauMoielicTBre MOCTOSIHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3/eeHHUs MOT0COB MarHuTa.
. MonenrpoBaHre MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarnuTtHoe noJjie Toka. DJIeKTPOMAarHuT.

. JleiicTBHE€ MarHUTHOTO MOJIs HA MTPOBOJHUK C TOKOM.

. DNEKTPOJBUTATEND MOCTOSHHOTO TOKA.

. UccnenoBanue sBJICHUS 3JICKTPOMAarHUTHON MHIYKIIUH.

. OnbiTel Dapanes.

. 3aBUCHMOCTh HAIlpaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro

BO3HUKHOBEHHUSI.
DneKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie padbomwt u onvimeot.

1.
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OnpITel MO  HAOMIOACHUIO DJICKTPU3AIMK  TEJI HHIAYKOHEH U TpH
COIPUKOCHOBEHUH.

HccnenoBanne JEUCTBUS DJIEKTPUUECKOrO TMOJII HAa TMPOBOJHUKUA U
JIADJICKTPUKHU.

CoOopka u mpoBepka pabOThI IIEKTPUIECCKOM IIEIH MTOCTOSHHOTO TOKA.
N3mepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryimpoBaHue HAMPSIKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YE€pe3 PE3UCTOp, OT
COINPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS Ha PE3UCTOpE.

OnbITHI, JIEMOHCTPHUPYIOITHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHMKA OT €ro JIWHBI, IUIOMIAJA TOMEPEUHOTO
CEUCHHMS U MaTepuaa.



8. IlpoBepka mpaBwiIa CIOXEHUSA HANPSDKEHUM NPU  IOCIEAOBATEIBHOM
COCMHEHUU [IBYX PE3UCTOPOB.

9. IlpoBepka mpaBuWiia Uil CWIbl TOKA IIPU NAPAJUICIBHOM COCAUHEHUU
PE3UCTOPOB.

10. Onpenenenue pabOTHI IEKTPUUECKOT0 TOKA, UIYLIETO YEPE3 PE3UCTOP.

11. OnpenesieHHe MOIIHOCTH JJEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucTope.

12. UccnenoBanye 3aBUCHUMOCTU CWIbI TOKA, UAYILETO 4Yepe3 JaMIIOYKYy, OT
HaIIpsKEHUS Ha HEW.

13. Onpenenenne KII/[ HarpeBarens.

14. HccnenoBanyue MarHUTHOIO B3aMMOJIEUCTBUS IIOCTOSIHHBIX MarHUTOB.

15. U3yueHnue MarHuTHOTO MOJIsl MOCTOSTHHBIX MarHUTOB MPU UX 00bEeIMHEHUN
U Pa3JEICHUN.

16. MccnenoBanue NEUCTBUS DIIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI  B3aUMOJECHCTBHS
KATYIIKY C TOKOM U MarHuTa OT CWJIbI TOKA U HAIPABJIECHUS TOKA B KaTYIIIKE.

18. I3yueHue nelcTBrs MarHUTHOTO I10JIs HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. 3mepenue KIIJI anekTpoaBuraTeIbHOU yCTaHOBKHU.

21. OnpITBl MO UCCIEAOBAHUIO SABJICHUS JJIEKTPOMATHUTHOM WHIYKIIMH:
UCCIEOBAaHNE W3MECHEHUN 3HAYCHHs U HANPABICHUS WHIYKLMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe JBWxkeHHEe. MarepuanbHas Touka. CucrtemMa OTCUéTa.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JIBUXKEHUsS. PaBHOMEpHOE MNpsAMOJIUHEIHOE
nBuxeHne. HepaBHoMepHOe npsiMosinHetHOe nBukeHHe. CpelHsss 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHoe JBmwkeHue. CB0oOOIHOE
najgenue. OnbiTel ["anumes.

PaBHOMEepHOE ABMKEHHE TO OKPY>KHOCTH. Ilepwon m wactora oOpalieHws.
JIuneiiHas u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropoit 3akoH HerotoHa. Tperuii 3akoH HproTroHa.
[IpuHIMIT Cynepno3nLnu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TpeHHUs! CKOJIbKEHHUS, CUjla
TPEHUSI TOKOS, IPYTUE€ BUABI TPEHUS.

Cunia TSXKECTH M 3aKOH BCEMHPHOIO TATOTEHUS. Y CKOpEHHE CBOOOIHOIO
najgenus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmMuyeckasi CKOpPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHoBecue martepuaibHOM TOYKH. AOCONIIOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOIO TeJa € 3aKPEIVIEHHON OChIO BpamieHusi. MoMeHT cuibl. LIeHTp TskecTu.



Nmnynec Tena. M3menenue ummynsca. Mmynbe cuibl. 3aKOH COXpAaHEHUS
UMILyJibca. PeakTuBHOE JBUKEHUE.
Mexanudeckass pabora M MOIIHOCTh. PaboTa cuil TSKECTH, YHNPYrOCTH,

TPEHUS.

CBs3b 9HCPIruu U pa6OTBI. HOTGHHI/IaJ'IBHaH 9HEPrus TCja, IIOJHATOrO HaA

ITOBEPXHOCTHIO 3eMJIM. [loTeHIIMAIbHAS SHEPTHS CKATON NpYyKHUHBI. KuHeTnyeckas
sHeprus. TeopeMa O KMHETHMYECKON DHEPTrHM. 3aKOH COXPAHEHHsS] MEXaHUYECKOU

SHEPIUHU.

Jemoncmpayuu.

1. HaGmroneHue MeXxaHUYECKOTO JABUKEHUS TeJIa OTHOCUTEIBHO Pa3HBIX TEN
OTCuU€Ta.

2. CpaBHeHMe TyTeHd W TPaeKTOPUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJ OTCUETA.

3. M3mepeHne CKOpOCTH U YCKOPEHHUS MIPSAMOJIMHENHOTO JIBU>KEHHUS.

4. HccrnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBUKCHUS.

5. HaGmrogeHnue NBUKEHUS Teja 0 OKPYKHOCTH.

6. HaOsroneHue MeXaHMUECKUX SIBICHUM, MPOUCXOJISIINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa QU3HKH.

7. 3aBUCUMOCTb YCKOPEHHUS Te€ja OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CHUTHL.

8. HaOmronenue paBeHCTBA CHJI IIPU B3aUMOCHCTBUM TEJl.

9. M3meHeHue Beca Tejia MPU YCKOPEHHOM JIBUKECHUMU.

10. ITepenaua umnynbsca Mpu B3aUMOJICUCTBUM TEI.

11. TIpeo6pa3zoBaHus YHEPTUH MPU B3aUMOJICHCTBUHN TEJ.

12. CoxpaHeHHUE UMITYJIbCA MIPYU HEYNIPYTOM B3aUMOJICUCTBUU.

13. CoxpaHeHHE UMITyJIbCa TIPH a0COIIOTHO YIIPYTOM B3aMMOJICHCTBUHU.

14. HabGmoneHne peakTUBHOTO JIBH)KCHHS.

15. CoxpaHeHHE MEXaHUYECKOW SHEPTUH ITPU CBOOOTHOM IMaICHUH.

16. CoxpaHEeHME MEXaHUYECKOM SHEPTUU NP JBMXKEHUU TeJa Mo JeUCTBUEM

IIPY>KUHBI.

Jlabopamophuie pabomot u onvimot.

1.

KoHcTpynpoBanue Tpakra i pa3roHa W JajdbHEUIEro paBHOMEPHOI'O
JBIDKCHHMSI IIIAPHUKA WJIH TEICHKKH.

OmpeneneHue CpeaHE CKOPOCTH CKOJBXKCHHS OpycKa WM JIBHOKCHUS
IIapyKa 1Mo HAaKJIOHHOH IIJIOCKOCTH.

OmpenencHue yCKOPEHHsI Tejda IPH PaBHOYCKOPCHHOM JBIDKCHHH II0
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBHCUMOCTH TYTH OT BPEMEHH NPH PaBHOYCKOPECHHOM
JBIDKCHHH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka THUIIOTE3BI: €CIIM TPH PABHOYCKOPSHHOM JBIDKCHHH 0e3
HAaYaJTbHOM CKOPOCTH IIYTH OTHOCSTCSA KaK psii HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMCHH OJIMHAKOBEI.



6. MccnegoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenenuie K03 PuuueHTa TPEHUS CKOJIbKEHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Omnpenenenuie paboThl CUIIbI TPEHUS PU PABHOMEPHOM JABUKEHUU TeJa 110

TOPU30HTAILHOM ITOBEPXHOCTH.
10. Onpenenenne pabOTbl CUJIBI  YIPYTOCTH MpU  TNOABEME Tpy3a ¢
UCII0JIb30BaHUEM HETOJIBHKHOTO U MOJABHYKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. MexaHnuyeckue KoJ1e0aHUs U BOJIHBL.

Konebarenbnoe nuxenue. OCHOBHbIE XapaKTEPUCTUKH KOJIeOaHU: Iepuo,
4yacToTa, aMIuTya. MareMatuueckuii M NMpy>KUHHbIA MasTHUKU. [IpeBpaiienue
SHEPTUU MPH KOJIEOATEIHHOM JIBUKEHUU.

3aryxaromme  kosneOaHus.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexanuueckue BoJiHbI. CBoMCTBA MeXaHWYeCKMX BOJIH. [IpojonbHble ¥H
nomnepeyHbie BOJHBL. JIJIMHa BOJMHBI U CKOPOCTh €€ paclpOCTPAHEHHS.
MexaHndeckue BOJHBI B TBEPIOM Tele, CEHCMUUECKHE BOJTHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.
1. HaGmomenue kojeOaHHMii Tel IIOJ JACHCTBHEM CHIIBI TSKECTH W CHIIBI
YIOPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmroneHne BoIHYKICHHBIX KOJIeOAHUM U pe30HaHCa.

PacnipocTpaneHnue nmpoaoJIbHBIX U TONIEPEYHBIX BOJIH (HA MOJIEIIN).

HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHUMN pe30HaHC.

./Iaﬁopamopubte pabomel u onvimol.

1. OmpeneneHre YacTOTHI M TIepHojaa KoJieOaHMM MaTeMaTHYeCKOro
MasiITHUKA.

2. OmnpeneneHue 4acTOTHI ¥ NIEpHOIa KOJIeOAHUH TTPY>KMHHOTO MasTHHUKA.

3. HccnenoBanue 3aBUCHMOCTH IEpHOJa KOJCOAHUN MMOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccnenoBaHWe 3aBUCUMOCTH TIEPHOJIa KOJICOaHUN MPYKUHHOT'O MasSTHHKA
OT MaccChl rpysa.

5. IlpoBepka HE3aBUCHMOCTH IepHOJa KOJeOaAHUU Tpy3a, MOABEIICHHOTO K
HUTH, OT MacCChI Tpy3a.

6. OmpITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  TMepuojia  KoJieOaHui
MPY>KMHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. M3mepeHne yCKOpeHHs: CBOOOIHOTO TaJICHUS.

Paznen 10. DinekTpoMarHuTHOE MoJie U YJIEKTPOMATHUTHBIE BOJIHBI.
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ONEeKTPOMAarHUTHOE  MOJie.  OJIEKTpOMAarHuTHele  BOoiHbBL.  CBOMCTBa
3NEKTpOMarHuTHoIX BOJH. [llkama »nexkTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeta. BoiHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa NEKTPOMATHUTHBIX BOJIH.

2. BoiHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. V3ydyeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWJIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AIBJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHeEiHOE

pacnpoctpanenue ceta. 3atMenusi Connna u Jlynsl. Otpaxkenue ceta. [linockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TpejomieHUs cBeta. [loHOe BHYTpeHHEe
OTpaXeHHWe cBeTa. Vcnonab30BaHME TIOJTHOTO BHYTPEHHETO OTpPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox myyedt B muH3e. OnTuyeckas cuctema (poroarapara, MUKpPOCKOIIa
u Teneckona. ['na3 kak ontuyeckas cucteMma. biiM3opyKoCcTh U TaIbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crnekTp. Onwitel HetoTona. Crokenue
CIIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMoMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHui B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaJiax.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomiei JuH3e.

XoJ1 JIyueu B pacCEeHBarOIICH JIUH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

. IlpuHnun nevictBusa Qoroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mopens rnasa.

11. Pa3noxenue 6emoro cBera B CIEKT.

12. [Tomyyenue 6em0ro0 CBETA IPH CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaXE€HHUs CBETOBOIO Jyda OT yria
naJCHUs.

2. M3yueHue xapakTepUCTUK M300paXKeHUs MPEIMETa B IIIOCKOM 3€pKaJie.

3. HccnenoBanne 3aBUCMMOCTH yTila MPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
NaJICHUS Ha TPAHULIE «BO31YX—CTEKIIO».

4. TlonmyuyeHue n300pa)K€HUM C MOMOILBIO COOUPAIOIIEH JTUH3HI.
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5. Omnpenenenrie POKYCHOIO PAaCCTOSIHUS M ONTUYECKOM CUIIbI coOMparomen
JUH3BL.

6. OMBITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. OnpITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOIIOJICHUHU Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna u mimanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHus. CTpoeHue aTOMHOTO
sapa. Hykmonnas wmopens artomHoro snapa. WM3orombl.  PanuoakTuBHBIC
npeBpaienus. [lepuon nmonypacnana aTOMHBIX siEP.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsA0BOTO U MACCOBOTO YHCEI.
DOHeprusi CBsi3M aTOMHBIX sifiep. CBs3b Macchl W DHEPruM. Peakinuu cuHTe3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CrexTpsl M31y4YCHHS U TIOTJIOIMICHUSI.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTtp Bogopoa.

HaGmronenne TpekoB B kamepe Busscona.

PaGota cuérurka HOHU3UPYIOMMUX U3TYUESHH.

Perucrpanus nznydeHus: IpupOIHBIX MUHEPATIOB U TPOTIYKTOB.

]Iaﬁopamopubte pabomul u onvimol.

1. HabGnropeHue CIUIOMIHBIX M IMHEWYATHIX CIIEKTPOB U3TyUCHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPTHMM YACTUIBI IO TOPMO3HOMY

nyTH (1o pororpadusm).

3. M3mepenue paanoakTMBHOTO (PoHa.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIONNI MOYITH IPEIHA3HAYEH JIJISi CUCTEMAaTHU3aIIH
1 00001IIeHUS TPEAMETHOTO COACPIKAHUS U OTBITA IEATETLHOCTH, TPUOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (U3MKH, a TakKe ISl MOATOTOBKH K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke uisi 00yJaronimxcs, BHIOPABIIUX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydYeHHU JAHHOTO MOJYJISI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JESTETHPHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBACTCS JTOCTIKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIETOBaHUS
SBIICHUA TIPHUPOABl M TEXHHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUECKUE
SABJICHUSI, TPUMEHSS TOJIyYCHHbIE 3HAHUS, pellaTh 3aJa4d, B TOM YHCIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUMNIMATBHO AEATEILHOCTHBIN XapaKTep TaHHOTO pa3jieia peaausyeTcs 3a
CYET TOro, 4TO OOYYAIOIIMECs BBIOJIHSIOT 3aJJaHUs, B KOTOPBIX UM IIPeJiaraeTcs:
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Ha OCHOBE IIOJIYYCHHBIX 3HAHUIl pacno3HaBaTb M HAy4yHO OOBSICHATH
(u3nueckue SIBICHHS B OKPYXKaIOLEH TPUPOJIE U OBCETHEBHON KU3HU;
MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOoJiee BaXXHBIX JOCTH)KEHHMH COBPEMEHHBIX
TEXHOJIOTMH, HAPUMED, TPAKTUYECKOTO MUCIIOIb30BaHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALIEHUS M COXPAHEHUs BCEX MU3BECTHBIX BUIOB
DHEPTHH.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA30BAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JIOCTH>KEHUE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YIABTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuaromierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIC PE3YJIbTaThl B
YacTH:
1) naTpHMOTHYECKOr0 BOCIUTAHUS:
] mposiBieHHe MHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(du3nuecKon HayKu;
[} IEeHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;
2) rpa:kKIaHCKOr0 U 1y XOBHO-HPABCTBEHHOI0 BOCTIMTAHUA
[} TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAUYHUMBIX U
ATUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JIOCTHKEHUM
buzuky;
[] oco3HaHMe Ba)XKHOCTU MOPATbHO--3TUYECKUX MPHUHIUIIOB B JIEATEIbHOCTH
Y4EHOTI0;
3) 3¢TeTHYECKOr0 BOCIMTAHUS
[] BOCHpHUSITHE SCTETHMYECKHX KauecTB (PU3MYECKON HayKH: €€ TapMOHHYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:
[} oco3HaHue IEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOT'O MHCTPYMEHTA MO3HAHUS
MUpa, OCHOBBI Pa3BUTHS TEXHOJOTHI, BAXKHENIIIEH COCTABIIAIONIEH KYIbTYPbI;
[] pa3BuTHEe Hay4dHOH JIO003HATENBHOCTH, HWHTEpPeca K HCCIEAOBATEIbCKON
NEeATEIbHOCTH;
5) popmupoBaHusi KyJbTYPbI 3/I0POBbSI M IMOLMOHAIBHOT0 0JIATONOJIYYHSI:
[]  oco3HaHHME IIEHHOCTH O0€30MacHOro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpEe, BAXXHOCTU TMpaBWi O€30MaCHOTO TIOBEICHHUS Ha
TPaHCIIOPTE, Ha JO0porax, € D3JEKTPUYECKUM M TEIJIOBBIM OOOPYIOBAHHEM B
JOMAIIHUX YCIOBUAX;
[} cpopmMupoBaHHOCTH HaBbIKA pedICKCUH, PU3HAHUE CBOETO MPaBa Ha OMIMOKY U
TAKOI'0 X€E IpaBa y ApPyroro 4eloBeKa,;
6) Tpy10BOr0 BOCIIMTAHMS:
[] aKTHMBHOE ydYacTM€ B pELICHUHM NPAKTUYECKUX 3ahady (B paMKax CEMbH,
o0pa3oBaTeIbHOW OpraHU3aIly, TOPOJa, Kpas) TEXHOJIOTUYECKON M COIMAIBHOM
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC U (PU3NUECKUX 3HAHUIA;
[} UHTEpeC K MPAKTUIECKOMY M3yUEHUIO MPO(heCcChii, CBI3aHHBIX C (U3HUKOM;
7) 3K0JIOrn4eCKOro BOCIIMTAHMS
[] opueHTanys Ha npUMeHEHUe (PU3NYECKUX 3HAHUM IS PELICHMs 3a7a49 B 00JIacTH
OKpY’)Karolien cpenpl, IJIAHUPOBAHUSI MOCTYNKOB W OILIEHKA HUX BO3MOXKHBIX
MOCJIEICTBUI JIJIs1 OKPY’KAIOILIEN CPEbI;



[] oco3HaHuEe TIJIOOAIBHOrO XapakTepa 3KOJIOIMYECKUMX MpoOdJieM U MyTed ux
peLIeHu;

8) ajanTanuM K MU3MEHAKIUMCH YCJIO0BUAM COLUAIBHOI U NIPUPOIHOM CPeabl:
[} noTpeOHOCTh BO B3aMMOJICUCTBUH IIPH BHIIOJHEHUU HCCIIEJOBAaHUN U MPOEKTOB
(u3nuecKoi HapPaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;

[J noBbIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3  IMPAKTUYECKYIO
NEATEIIbHOCTD;

[} morpebHOCTh B ()OPMHPOBAHUK HOBBIX 3HAHUH, B TOM 4HUcje (POpMYIHpPOBaATh
UJIeU, IOHATHUS, TUTIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

[} oco3nanue neduuUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH B 00JacTU
buzuky;

[} nmaHupOBaHUE CBOETO Pa3BUTHUS B IPUOOPETEHUU HOBBIX (PM3MUECKUX 3HAHUH;
[] cTpemiieHHe aHAIU3UPOBATh U BBISBIATH B3aUMOCBSI3M MPHUPOJBI, 00IIECTBA U
HSKOHOMMKH, B TOM YUCJIE C UCIIOJIb30BaHUEM (HU3HUECKUX 3HAHUII;

[J o11eHKa CBOMX JEHUCTBUI C YUETOM BIMSIHUS HA OKPYKAIOILYIO CPEAY, BOZMOKHBIX
rJI00JIBHBIX MOCIEICTBHM.

METANPEIMETHBIE PE3YJIbTATHI

B pe3ynbraTe ocBOCHUS MPOrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO O0IIIETO
oOpazoBanus y oOydaromerocs OyayT copMHpOBaHBl MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIINE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TEHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpCaJbHBIE  y4eOHBIC  JIEHCTBHUS, PETYIATHBHBIC
YHHUBEpCAIbHBIC YIeOHbIC IEHCTBUS.

Ilo3naBaTe/ibHbIe yHUBEpPCAJIbHbIE Y4eOHbIE JeiicTBUS

Ba3oBble JJornuecKkue 1eicTBUA:

. BBISBJIATh M XapaKTEPU30BaTh CYIIECCTBCHHBIC IPH3HAKH OOBEKTOB
(sBNICHUI);

. yCTaHABJIMBATh CYIICCTBEHHBIN NMpPHU3HAK KJIAaCCH(PUKAIIUNA, OCHOBAHHMS
TU1s1 0000IIEHUS U CPAaBHCHUS;

. BBIIBIIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHMS B paccMaTpPHBAEMBIX
dakTax, TaHHBIX U HAOMIOACHUAX, OTHOCIIITUXCS K (PU3MIESCKUM SBICHUSM;

. BBISIBIIATh ~ NPUYUHHO--CJICJACTBEHHBIC  CBS3M TP H3YYCHHUH

¢uznuecknx SBICHWH M TPOILECCOB, [eJaTh BBIBOJBI C HCIOIH30BAHUEM
JNENYKTUBHBIX W HWHIYKTHUBHBIX YMO3aKIIOUEHUM, BBIIBUTaThb TUIOTE3bl O
B3aUMOCBSI3IX (PU3NUECKUX BEITUYUH;

. CaMOCTOSITEJIbHO BBIOMpATh CMOCOO pelleHus y4eOHOU (u3nyecKoit
3a7aud  (CpaBHEHHME HECKOJbKUX BapUaHTOB pEIIeHUs, BbIOOp Haubosee
MOAXOASUIET0 C YYETOM CAMOCTOSITEIbHO BBIJEICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejbcKue JeMCTBHS

. UCIIOJIb30BaTh  BOMPOCHl KaK HCCIEIOBATEIbCKUNA  HUHCTPYMEHT

MO3HAHMUS;



. OPOBOAUTh IO CAMOCTOSITENIBHO COCTaBJICHHOMY IUJIaHY OIIBIT,
HECJIOXKHBIN (DU3NYECKUN 3KCIIEPUMEHT, HEOOJIBIIOE MCCIEA0BaHUE (U3UUECKOTrO
SBJICHHUSI;

. OIICHMBAaTh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HWH(MOpPMAIIUIO,
MOJIYYEHHYIO B XO/I€ UCCIIEIOBAaHUS WM SKCIIEPUMEHTA;

. CaMOCTOSITeIbHO  (popMyUpoBaTh OOOOIIEHUST ¥  BBIBOABLI IO
pe3ynbTaTaM NpoBeAEHHOTO HAOIOIEHUS, ONIbITA, UCCIIEI0BAHNUS;

. IPOTHO3UPOBATH BO3MOXKHOE JajbHEWIee pa3BUTHE (PU3MUESCKUX

MPOIIECCOB, a TaKXE€ BBIJIBUTATh MPEANOJOXKEHUSI 00 HMX Pa3BUTUM B HOBBIX
YCJIOBUSIX M KOHTEKCTaX.
Pab6ora ¢ undgopmanmeii:
. MPUMEHSTH Pa3JIMUYHbIC METObI, HHCTPYMEHTHI U 3aMPOCHI PU TOUCKE
u orbope HUHPOPMAIMU WIM JAHHBIX C YYETOM TMPEIJIOKEHHON y4eOHOM
dbuznyeckoi 3anaun;

o AHAJIM3UPOBATD, CUCTCMATU3NPOBATH )41 HHTCPIIPECTUPOBATH
I/IH(l)OpMaIII/IIO Pa3JIMYHbIX BUIAOB U q)OpM MpCaACTABICHHUA,
o CaMOCTOATCIBbHO BI)I6I/IpaTL OIITUMAJIBHYTO (bOpMy MpCaACTaBICHUA

UHPOPMAIIMK W WILIIOCTPUPOBATh pEIIaeMble 3a7a4yd HECIOXKHBIMH CXEMaMH,
JuarpaMMaM¥, HHOW TpauKoi U UX KOMOMHAITUSAMHU.
KoMMmyHHKAaTHBHBIE YHUBEPCAJbHbIE YUeOHbIE TeHCTBUA:

. B X0J1¢ 00CYK/IeHUs YIeOHOTO MaTepraja, pe3yJIbTaToB JJA0OPATOPHBIX
paboT W MPOEKTOB 3aJiaBaTh BOIPOCHI IO CYIIECTBY OOCYXKJTaeMOW TEMBbI U
BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha PCIICHHWE 3aJa4d U  IOJJIepKaHUC
0J1aro’KeaaTeaIbHOCTH OOIIEHHUS,;

. CONOCTABJISAITh CBOM CYKJEHHSI C CYXICHUSMU JIPYTUX YYACTHUKOB
auanora, OOHapyXKUBaTh Pa3IM4Ue U CXOJCTBO MO3UIINN;

. BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

. nyOJIMYHO TPENCTaBISATh PE3yJIbTAThl BBIMTOJHEHHOTO (U3HYECKOTrO
onbITa (IKCIEPUMEHTA, UCCIICIOBAHUSI, ITPOCKTA);

. NOHMMATh W  HCHOJIb30BaTh NPEUMYIIECTBA KOMaHIHOW U
WHIUBUIYaTbHON paOOTHI P PEIIEHUH KOHKPETHOHN (hHU3UUECKO MPOOIEMBI;

. OpUHUMATh 1I€JId COBMECTHOM JI€SITEIbHOCTH, OPTraHU30BHIBATH

NercTBHS 1O € JOCTHXKEHHUIO: pacHpedcisaTh POJIH, OOCYXIaTh IPOIECCH M
pe3yIbTaThl COBMECTHOM pabOoThI, 000011aTh MHEHUS HECKOIBKHX JIIOJICH;

. BBITIOJIHSITH CBOKO YacTh PaOOTHI, JOCTUTAs KAUeCTBEHHOT'O pe3yJibTaTa
10 CBOEMY HAIpaBJICHHUIO W KOOPJIWHHPYS CBOH JCUCTBUS C APYTUMH UWICHAMH
KOMAaH/IbI;

. OIICHUBATh KAUYECTBO CBOETO BKJIa/1a B OOIIHIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYIMPOBAHHBIM YYaCTHUKAMH B3aMMOJICHCTBHS.

PeryjisiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

CﬁMOOpFaHI/I3aIII/ISI:



. BBISIBIIATH MPOOJIEMbI B KU3HEHHBIX U YYEOHBIX CHUTyalusiXx,
TPEOYIOMIUX JIJIsl pelIeHUs PU3NUECKUX 3HAHUI;

. OpPHEHTHPOBATHCA B PA3NMYHBIX IMOAXOMAX NPUHATHA PEIICHUI
(MHIMBHYaTbHOE, IPUHATHUE PEILICHUS B IPYIIE, IPUHATHE PEIIEHUN TPYIION);
. CaMOCTOSATEIBHO COCTABIISITh aJITOPUTM pelieHus: GU3NUeCcKOr 3a1aun

WIM TUTaHa HUCCJENOBAaHUS C YYETOM MMEIOLIUMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHUPOBATh Mpe/jiaraéMble BApUAHThl pEIICHUH;

. nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.
CaMOKOHTPOJIb, SMOLIMOHAJbHbIH HHTEJJIEKT:
. JaBaTh QJICKBaTHYIO OIIEHKY CHUTyallMd W TMpejjarath IulaH e&
U3MEHEHUS;
. OOBSICHATh TPUYMHBI JOCTHOXKEHUSI (HEAOCTIIKEHHS) pe3yJbTaToB
NeSATeNIbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;
. BHOCHUTH KOPPEKTUBBI B JICATEILHOCTD (B TOM YHUCJIE B X0/ BBITIOJHCHUS

(U3UYECKOTO HCCIICIOBAaHMS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB,
M3MEHUBIIUXCS CUTYAIIMH, YCTAHOBIICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

. OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBHUSM;
. CTaBUTh ce0s Ha MECTO JpYroro 4ejgoBEKa B XOJAE CIOpa WIH
JUCKYCCHH Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
. pU3HABaTh CBOE MPaBO HA OUIMOKY MpH pelieHuu GU3NYecKuX 3a1ad

WIM B yTBEPXKACHUAX HA HAYYHBIE TEMBI U TAKOE JK€ IIPABO IPYroro.
INPEAMETHBIE PE3YJIBTATbBI

K xoHiy o0yuenust B 7 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

. UCIIOJIB30BaTh TOHATHSA: (PU3MYECKHE W XUMHUUYCCKHE SIBIICHHS,
HAOII0/IeHNEe, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAMHUIIBI (PU3UUYECKUX BEIUYHH,
aToM, MOJIEKyJla, arperarHble COCTOSIHUS BellecTBa (TBEpAOE, IKHUAKOE,
razoo0pasHoe), MEXaHWYeCKOoe [BI)KCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSMOJIMHEHHOE), TPACKTOPHS, PaBHOACHCTBYIONIAs cuia, aedopmarus (ymnpyras,
IJIACTUYECKAs ), HEBECOMOCTb, COOOIIAIOITHECS COCY/IbI;

. pasnmuyath sBieHHS (nuddy3us, TEIIoBoe ABHMKEHHUE YaCTHII
BEIIIECTBA, PABHOMEPHOE [IBUKEHHE, HEPAaBHOMEPHOE JBUIXKCHUE, WHEPIU,
B3aUMOJICHCTBHUE TEJ, PABHOBECHE TBEPBIX TEJ C 3aKPEIIEHHON OChbIO BpallCHHUS,
nepeqada JaBJICHHUS TBEPIABIMU TEJIaMH, KUIKOCTSIMH M Ta3aMH, aTMOc(hepHOe
JaBJICHUE, TJIaBaHUE TEJI, MPEBPAICHUS MEXaHUUECKON SHEPTUH) IO OMMMCAHUIO UX
XapaKkTepPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE
dusznueckoe SBICHUE;

. pacIio3HaBaTh IMPOSBICHHE W3YYCHHBIX (DU3NUYECKUX SBICHUN B
OKPY)KaIoIeM MHpE, B TOM YHCIIe (DU3NICCKHE SBICHUS B TPHUPOJC: MPUMEPHI
JIBUKCHUS C PA3JIMYHBIMUA CKOPOCTSAMHU B >KMBOM M HEKHBOW MPUPOAE, ACUCTBHE
CUJIBI TPEHUS B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JaBICHUS Ha KUBOU
OpraHu3M, IIJlaBaHWE pbIO, pbIYard B TeJie€ YeJIOBEKa, MPU ATOM TNIEPEBOJUTH



MPAKTUYECKYIO 33/1auy B yUeOHYI0, BBIJIENSATH CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKH)
(u3HYECKUX SBICHUN;

. OMHUCHIBATh HU3YUYEHHBIE CBOMCTBA TeNl U (U3UYECKUE SIBIICHUS,
UCIIONB3Ys (pu3nueckue BeIMYUHBI (Macca, 00BEM, MJIIOTHOCTh BEIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHUJIa YIIPYTOCTH, CUJIa TSHKECTH, BEC Tea, CHUIia
TpeHus, AaBjieHuEe (TBEPAOrO Teja, KUIAKOCTH, rasza), BbITAJIKMBAIONIAs CHUJIA,
MexaHuuyeckass paboTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJIbI, KO3 UIIUEHT
MOJIE3HOTO JICUCTBUSI MEXaHU3MOB, KUHETUUECKAsl U MOTESHINAIbHAS SHEPTus), Ipu
OMMCAHWU MTPABUIIBHO TPAKTOBAThH (PU3UUECKUM CMBICI UCIIOJIB3YEMBIX BEJIMUUH, UX
o003HaYeHUsT U CAUHUILI (U3UYECKUX BEJIMYMUH, HAXOIUTh (OPMYJIHI,
CBSI3BIBAIOIINE JTAHHYIO (PM3UYECKYIO BEIMYUHY C JPYTMMU BEIIMUUHAMU, CTPOUTH
rpadMKi U3Y4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYHH;

. XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U TPOIECCHI,
UCIIONIB3Ysl MpaBWiia CJIOXKEHUs CUJ (BIOJIb OJHOW MpsMoii), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxuMena, TpPaBUJIO paBHOBecHs pbluara (0JI0Ka), «30JI0TOE
IPaBUJI0» MEXaHUKH, 3aKOH COXPaHEHUS MEXaHUYECKOM YHEPTUHU, TIPU ITOM J1aBaTh
CIIOBECHYIO (OPMYIMPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTUYeCKoe
BBIpaKCHUE;

. OOBSICHATh (DU3MUYECKHUE SIBJICHHS, TPOILIECCHl U CBOMCTBA TEJ, B TOM
YuCJ€ M B KOHTEKCTE CHUTYyallMd TMPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NPUYMHHO--CJICACTBEHHBIE CBS3U, CTPOUTH OOBICHEHHE U3 12
JIOTUYECKUX IIAroB ¢ OMOPOi Ha 1—2 M3y4EHHBIX CBOMCTBA (M3HUECKHUX SBICHUH,
(u3MUECKNX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemiaTe pacy€THbIe 3a4ayd B 1—2 nelcTBUA, UCHOJB3Yys 3aKOHBI U
(dbopMyIibl, CBsI3bIBalONIME (PU3MUECKHE BEJIWYMHBI: HA OCHOBE aHaIW3a YCJOBHS
3a/layd 3aMUChIBaTh KPATKOE YCIOBHUE, MOJACTABIATH (PU3WYECKHUE BEIMYUHBI B
(dbopMyInbl U TIPOBOAUTH PAcCUEThI, HAXOIUTH CIIPABOYHBIC JaHHBIC, HEOOXOANMbIC
JUISL pElIeHHs] 3a/ad, OILEHHWBATh PEATMCTUYHOCTh MOJYYCHHOU (HU3MUECKOM
BEJINYUHBI;

. pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh MPU TOMOIIU
¢u3nuecknx METOJ0B, B OIMCAHWU HWCCIECIOBAHUS BBIACIATH MPOBEPIEMOE
NnpeanoyioxkeHue (TUMOTE3y), pa3iuyaTb M HHTEPIPETHPOBATH MOJIYYEHHBIN
pE3yNbTaT, HAXOUThH OMMOKH B XOJ€ OIBITA, JJIaTh BEIBOJIBI TIO €T0 pe3yiIbTaTaM;

. NPOBOAUTH OMNBITHl MO HAOMIONECHUIO (DUBUYECKUX SIBICHUN WU
¢uznuecknux CBOUCTB Tenl: (HOPMYyIUPOBATH MPOBEPSEMbIC MPEANOIOKEHNUS,
coOupaTh YCTAHOBKY W3 MPEJIOKEHHOTO 000PY/I0BaHMS, 3aMICHIBATH X0/ OIBITA U
dbopMynHpOBaTH BHIBOBL

. BBIMIOJIHSITh MIPSIMBIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHHU, MAcChl Tena,
o0BéMa, CWJIBI M TEMIIepaTyphl C HCIOJIB30BAHMEM AaHAJOTOBBIX U IH(PPOBBIX
mpuOOPOB, 3aMHUCHIBATH MOKA3aHHUS MPUOOPOB C yUETOM 3aJTaHHOW aOCOTIOTHOM
MOrPENTHOCTH U3MEPEHU;

. IPOBOJIUTh  KCCIICIOBAHUE  3aBUCUMOCTH  OJHOM  (pusnueckoit
BEJIMYUHBI OT JAPYTOW C MUCIOJb30BAHUEM MPAMBIX U3MEPEHUM (3aBUCHMOCTH MMYTH



PAaBHOMEpPHO [IBMXKYLIEroCsl Tejla OT BPEMEHU [BWKECHMS TeJa, CHJIBI TPEHUS
CKOJILKEHHMsSI OT Beca Teja, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tel H
HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUTOIIAAN COIPUKOCHOBEHUS TEN, CUJIbI YIPYTOCTH
OT Y/UIMHEHUS MPY>KUHBI, BHITAJKUBAIOIICH CUJIBI OT 00BbEMA MOrPY>KEHHON YacTH
Te€da U OT IUIOTHOCTH >KUJAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tena, OT
rIIyOMHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUW IUIaBaHUS Tel, YCJIOBHM
paBHOBecUsl pblyara u OJIOKOB), Y4YacTBOBaTh B IUIAHHUPOBAHUU Y4e€OHOTO
UCCJEeI0BaHUs, CcOOMpaTh YCTAHOBKY M  BBIMOJHATH HM3MEPEHHs, CIeays
MPEAJIOKEHHOMY TUIaHY, (PUKCHUPOBATH PE3yJabTaThl MOJYYEHHOM 3aBUCUMOCTH
(u3MUecKUX BETUYUH B BUE NPEJI0KEHHBIX TaOJIUIl U TPaUKOB, A€IaTh BHIBOIbI
IO pe3yJIbTaTaM UCCIIEN0BaHNUS;

. IPOBOAUTH KOCBEHHbIE U3MEpPEHUsl (PU3MUECKUX BEJIUYUH (TUIOTHOCTh
BEILECTBA KUAKOCTU U TBEPAOrO Tela, CUla TPEHUS CKOJIBKECHHS, J1aBICHHE
BO3]lyXa, BBITAJKMBAOIIAs CUJIA, JEHCTBYIOLIAsl HA IOTPYKEHHOE B dKUJKOCTb TEJIO,
KO3 (HUIIMEHT MOJE3HOTO IEUCTBHS MTPOCTHIX MEXAHU3MOB), CIEAYS MPEIIOKEHHOM
UHCTPYKIIMM: TIPU BBIMOJHEHUM M3MEPEHUH COOHMpaTh HSKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIYMCIISATh 3HAYEHUE NCKOMOM BEJINYUHBI;

. coOiogaTh TpaBWiIa TEXHUKM Oe30macHOCTH T1pH  pabore ¢
1a60paTOPHBIM 000PYAOBAHUEM;
. yKa3bIBaTh MIPUHIIHAIIBI IEHCTBUS MPUOOPOB U TEXHHUECKHUX YCTPOMCTB:

BEChl, TEPMOMETp, JAMHAMOMETpP, COOOIIAOIIUECs COCYyIbl, OapoMeTp, pbIyar,
MOJIBWKHBIN ¥ HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

. XapaKTepu30BaTh MPUHIIMIBI JACHCTBUS H3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPON HA WUX ONMUCAHUS (B TOM 4YMCIIE: MOAIIUITHUKH,
YCTPOMCTBO BOJONPOBOAA, THUAPABIWYECKUNA TIPECC, MaHOMETP, BBICOTOMED,
MOPITHEBOM HACOC, apeoMeTp), HMCHONb3yd 3HAHUA O CBOMCTBAX (U3HMUYECKUX
SBJICHUN U HE0OXoAuMbIe (Pr3ndYecKre 3aKOHBI U 3aKOHOMEPHOCTH;

. OPUBOJIUTH TpUMEPHl (HAXOAUTh HWHMOpPMAIMIO O TPUMEpax)
MPAKTUYECKOTO MCTOIB30BaHMS (DM3HUECKUX 3HAHWN B MOBCEIHEBHOW KU3HH JIJIS
obecricueHus1 0€30MACHOCTH TpH OOpaIleHUH ¢ TpudopaMu M TEXHHUYECCKUMH
YCTPONCTBAMH, COXPAHEHUS 3/0POBbS U COOJIOJIEHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIENU CPELE;

. OCYIIECTBIISITh OTOOp HMCTOYHWUKOB wuH(popMmanuu B MHTepHere B
COOTBETCTBHH C 3aJaHHBIM IMOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCA 3HAHUIN
U MyTEM CpaBHEHUS PA3IMYHBIX MCTOYHUKOB BBIIEIATH MHGOPMAIHIO, KOTOpAs
SBJISIETCS POTUBOPEUMBOM MIIU MOXKET ObITh HETOCTOBEPHOM;

. UCTIONIb30BaTh TMPHU  BBIMOJHEHUW YYEOHBIX 3aJaHUN  HAy4HO--
MOMYJSIPHYIO JIUTEPATypy (DU3UYECKOTO COAEpPKAHUSA, CIPABOYHBIC MATEpPUAIIbI,
pecypcel cetn UWHTepHEeT, BiameTb NpuEMamMu KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus HH(DOPMAIIUU U3 OJHONM 3HAKOBOM CUCTEMBI B JIPYTYIO;

. C03/1aBaThb COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE M YCTHBIE COOOIIECHUS
Ha OCHOBE 2—3 MCTOYHUKOB UHPOpMAIUU (PU3NUECKOTO COJIEPKAHUSA, B TOM UUCIIC
MyOJIMYHO JIeJlaTh KpPaTKUE COOOLIEHUS O pe3yjbTaTaX MPOEKTOB MM Y4€OHBIX



HCCIE0BAHUM, IMPU OTOM T'PAMOTHO HCIOJIb30BaTh HM3YYCHHBIM MOHATUWHBIN
anmnapart Kypca (pU3MKH, COMPOBOKIATh BHICTYIIJICHHE MPE3CHTALIUEH;

. IPU BBIMOJHEHUHN YYEOHBIX MTPOCKTOB U UCCIETOBAHUN paclpeeisTh
00sI3aHHOCTU B TPYIIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJja4yaMu, CIEIUThH 3a
BBITIOJITHEHUEM IIJIaHA JICMCTBUI, aJE€KBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ] B
NESITEIIbHOCTh TPYIIbI, BBICTPAMBAaTh KOMMYHHMKATMBHOE B3aMMOJICHCTBUE,
YUYUTHIBAsE MHEHUE OKPYKAIOLIUX.

K konIty 00yuenus B 8 kiiacce nmpeMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

. MCIOJIb30BaTh MOHATUSA: Macca M pasMepbl MOJIEKYJ, TEIJIOBOE
JIBUKEHUE aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSHUSA BEIECTBA, KPUCTAIIMYECKUE
U amop(dHBIC Tela, HACHIIICHHBI M HEHACHIIMICHHBIM MMap, BIAKHOCTh BO3yXa,
TeMIIEpaTypa, BHYTPEHHSISI DHEPIUs, TEIUIOBOM JBUTATENlb, JJIEMEHTAPHBIN
DJICKTPUYECKUM 3apsll, DIEKTPUYECKOE TI0JE, IPOBOJAHUKKA W JTUDIICKTPUKH,
MTOCTOSIHHBIN AJIEKTPUUECKUN TOK, MAarHUTHOE I10JIE;

. pasnuyath sBJICHUs (TEIIOBOE pacIIupPEeHUE U CKaTUe, TeIJIonepeaaya,
TEIUIOBOE PAaBHOBECHE, CMAYMBAHWE, KaNWUISIPHBIC SBIICHUS, MCIIAPEHHUE,
KOHJIGHCAIMs,  TUIaBJIEHWE,  KpHUCTaUM3aius  (OTBEpAEBaHHUE),  KHUIICHHE,
Terionepeaayda (TerIonpoBOHOCTh, KOHBEKIIMS, U3IIyYCHUE), MICKTPU3AIUS Tell,
B3alMOJICVICTBUE 3apsAJIOB, NECHUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aMMOJICICTBUE MArHUTOB, JI€MCTBUE MATHUTHOTO MOJISI Ha IPOBOJHUK C TOKOM,
AIEKTPOMArHUTHas MHIAYKIHNS ) IO OITMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBICHHE;

. pacno3HaBaTh MPOSBICHHE W3YYEHHBIX (U3HUECKUX SBJICHUN B
OKpPYXaIOIleM MUPE, B TOM UUCie (PU3ndecKue sIBJICHUS B IPUPOJIE: TOBEPXHOCTHOE
HATS)KEHUE U KaIWJUISIPHBIE SIBJIICHUS B IIPUPOJE, KPUCTAIUIBI B IPUPOJIE, U3TTyUECHUE
Connira, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa,
WHEsl, CHEra, JJICKTPUUYECKHE SIBICHHS B aTMoc(epe, SJIEKTPHUUECTBO KUBBIX
OpraHU3MOB, MarHUTHOE MOJI€ 3eMJIH, IPEi( MOTIOCOB, POJIb MATHUTHOTO TOJIS JJIS
KU3HU Ha 3eMiie, IOJIIPHOE CUSIHUE, IIPU 3TOM MEPEBOJAUTH MPAKTUUECKYIO 3a/1auy
B yueOHYI0, BBIICTSATH CYIIECTBEHHBIEC CBOMCTBA (TIpU3HAKK) (DU3UUECKUX SBICHHUIA,

. ONMHCHIBATh W3YYCHHBIC CBOMCTBA Tel © (U3UYECKUE SIBICHHS,
UCTIONIb3YS  (Pu3MYecKkue BeTUYHMHBI (TeMmmeparypa, BHYTPEHHSSI JHEprus,
KOJIMYECTBO TEIUIOTHI, YZAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YACIbHASA TEIJI0Ta
TUTABJICHUSI, YJCJbHAsI TEIIOTa NMapooOpa3oBaHMsl, YAENbHAs TEIUIOTa CTOPAHMS
TOIUIMBA, KOA(DPUIMEHT MOJIE3HOr0 JEeUCTBUS TEIUIOBOW MAaIlIMHbI, OTHOCUTEJIbHAS
BJIAJKHOCTh BO3/1yXa, OJICKTPUYECKHW 3apsif, CWIA TOKA, JJIEKTPUYECKOE
HANPSDKEHUE, CONMPOTUBIIEHUE MPOBOIHUKA, YAECIBHOE CONPOTHUBIICHUE BEIECTBA,
paboTa ¥ MOIIHOCTb JEKTPUUECKOTO TOKA), MPYU OMUCAHUH MPABWIHHO TPAKTOBAThH
(du3nUecKrii CMBICT HWCIIOJIb3yeMbBIX BEJIIMYWH, OOO3HAYCHHS W  CAMHUIIBI
bu3nuecknX BeNTWYNH, HAXOAUTH (POPMYJIIbI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO
BEJIMYUHY C JAPYTUMHU BEIMYUMHAMH, CTPOUTH IpaMKU M3YUYEHHBIX 3aBUCUMOCTEN
(bU3NYECKUX BEIMYHH;



. XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MYECKHUE SIBICHUS U MPOIECCHI,
HCMOJIb3YSl OCHOBHBIE MOJIOKEHUSI MOJIEKYJIAPHO--KHUHETUYECKON TEOPUU CTPOCHUS
BEILIECTBA, MPUHIMI CYNEPHNO3UIIMU MMOJeH (Ha Ka4eCTBEHHOM YpOBHE), 3aKOH
COXpaHEHHMs 3apsana, 3akoH Oma U1 yyacTka 1en, 3akoH /xoynsa—JIeHna, 3akoH
COXpaHEHMsI DHEPruM, IMPU STOM J1aBaTh CIOBECHYIO (HOPMYJIHMPOBKY 3aKOHA H
3alMChIBaTh €r0 MATEMATUUYECKOE BBIPAXKECHUE;

. OOBSICHATh (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATH
MPUYMHHO-CJICICTBEHHBIE CBSA3U, CTPOUTH OOBICHEHUE U3 1—2 JIOTMYECKUX I1aroB ¢
ornopoit Ha 1—2 M3y4eHHBIX CBOMCTBA (PUBMYECKUX SIBJICHUHN, (U3UUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEN;

. pemaTth pacuy€THbIC 3aauu B 2—3 NEUCTBUSA, UCMOJNB3Yys 3aKOHBI U
dbopmynbl, cBsi3biBatolMe (U3UYECKUE BEJIMYMHBI: HA OCHOBE aHaliU3a YCIOBUS
3a7]a4M 3aMUChIBATh KPATKOE YCIIOBUE, BBISIBJISATH HEIOCTATOK JAHHBIX JIJIS PEILICHUS
3a/1a4u, BBIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JIJIsl €€ PeIIeHUs], MPOBOIUTH
pacu€Thl W CpaBHHMBATh TOJYYCHHOE 3HA4YeHUE (PU3NUECKOW BEJIUYUHBI C
U3BECTHBIMU JTAHHBIMU;

. pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU TMOMOIIU
bU3MYECKUX  METOJIOB, HCIOJB3YS  OIMCAHWE  HCCICIOBAHMS,  BBIJICIATH
pOBEPSAEMOE TPE/INOT0KEHNUE, OLICHUBATh MPABUIBHOCTH TMOPSAKA MPOBEICHUS
UCCJIEOBAHNs, J1€J1aTh BHIBOIbI;

. IPOBOAUTH ONBITHI MO HAOMIONEHUIO (U3UYECKUX SBICHUA WIH
(bu3nUecKrX CBOMCTB Tell (KamuJUIAPHBIE SIBJICHHS, 3aBUCUMOCTb J1aBJICHUS BO3/TyXa
OT ero 00bE€Ma, TeMIepaTypbl, CKOPOCTH MPOLiecca OCTHIBAHUS U HAarpeBaHUs MpH
U3Iy4YeHUU OT I[BeTa W3JIy4arolie (MOTJIOmaoIIe) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs BOJbl OT TEMIIEPATypbl XKUAKOCTHU W IUIOMIAAH €€ MOBEPXHOCTH,
AIEKTPU3ALUS TEA U B3aUMOJECUCTBUE DIIEKTPUUYECKUX 3apsAJIOB, B3aUMOJICHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3YyallM3allisi MArHUTHBIX MOJIEN MOCTOSHHBIX MarHUTOB,
JNEUCTBUSI MAarHUTHOTO TOJII HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOICTBa 3JIEKTPOABUTATENS MOCTOSHHOTO TOKa): (hOPMYIUPOBATH MPOBEPSIEMbIC
MPEANOIOXKEHUs, COOMpaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHMS,
OTHMCHIBATDH XOJI OTBITA U (HOPMYTUPOBATH BHIBO/IHI,

. BBIIIOJIHATh MPSIMBIE U3MEPEHUSI TEMIEPATyphbl, OTHOCHUTEIIbHOMU
BJIAJKHOCTH BO3AYyXd, CWJIbl TOKA, HANPSDKEHUSI C HCIOJb30BAHUEM AaHAJIOTOBBIX
pruOOPOB U TATIYMKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH PE3YJIHTATHI H3MEPECHHIM
C y4€TOM 3aJaHHOI aOCOJIFOTHOM MOrPEIIHOCTH;

. NPOBOAUTh  WCCICAOBAHWE  3aBUCUMOCTH  OHOM  (DM3UYECKOU
BEJIMYMHBI OT JPYTOM C HCIOJIB30BAHUEM IMPSMbBIX H3MEPEHUN (3aBUCHUMOCTh
CONIPOTUBIICHUSI MPOBOJAHWKA OT €r0 JUIMHBI, IUIOMIAAM MOMNEPEYHOTO CEYEHUs U
YAEIBHOTO CONPOTHUBJIEHUS BELIECTBA MPOBOJHUKA, CHIIBI TOKA, WUAYIIETO Yepe3
MMPOBOJHHUK, OT HANPSKEHHS HA MPOBOJIHUKE, UCCIIEIOBAHUE MTOCIIEI0BATEIBHOIO U
MapauieIbHOr0  COCJAMHEHUW TMPOBOJHUKOB): IJIAHUPOBATH  HCCIEJIOBAHUE,
coOMpaTh YCTAHOBKY W BBIMIOJIHATH U3MEPEHUS, CIEaysl MPEMAJIOKEHHOMY IUIaHy,



(dbuKCUPOBaTh PE3yNbTaThl MOJYYCHHOU 3aBUCUMOCTH B BUJIE€ TAOIUI] U rpadUKOB,
JienaTh BBIBOBI 110 PE3ybTaTaM HCCIIECI0BaHUS;

. MPOBOJIUTh KOCBEHHBIE M3MEPECHUS (DU3NYECKUX BEIUYMH (yIeTbHast
TEMJIOEMKOCTh BEIIECTBA, CONPOTUBIEHUE MPOBOJHUKA, paboTa U MOIIHOCTh
ANIEKTPUYECKOr0 TOKA): IJIAHUPOBATH U3MEPEHUS, COOUPATh IKCIIEPUMECHTAIBHYIO
YCTAHOBKY, CJHEAys TMPENJIOKCHHONM WHCTPYKIMU, W BBIYUCISITH 3HAUCHUE
BEJINYUHBI;

. coOnoaTh MpaBWiIa TEXHUKM O€30MacHOCTH IMpu  paboTe cC
71a00paTOPHBIM 000PYI0BAHUEM;
. XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS HW3YYCHHBIX NPHUOOPOB W

TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX omucaHus (B TOM YHCIIE: CHCTeMa
OTOILJICHHUS IOMOB, TUTPOMETP, MapoBasi TypOHUHA, aMIIEPMETP, BOIBTMETP, CUETUUK
ANIEKTPUUYECKOM DHEPTUU, DICKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTeIbHbIE
AIEKTPONPUOOPHI (MPUMEPHI), IIECKTPUUYECKUE TMPEIOXPAHUTENH, IICKTPOMATHUT,
ANIEKTPOJIBUTATEh TOCTOSSHHOTO TOKA), UCIIOJNB3Yysl 3HAHUS O CBOMCTBax
bu3UYeCcCKUX SBJICHUN U HEOOXOAUMBIE (PU3NUYECKUE 3aKOHOMEPHOCTH;

. pacrio3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTHYHBIM PHUCYHKaM (KHJIKOCTHBIA TEPMOMETD,
TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO CTOPaHUs, JJICKTPOCKOTI,
peocTaT), COCTaBIATh CXEMbl JJICKTPUYECKHX IIENel C TOCJIEeNOBATCIIbHBIM U
napajiyleIbHBIM COEJIMHEHHUEM JJIEMEHTOB, pasfinyas YCJIOBHBIE 00O03HAUYEHUS
AJIIEMEHTOB AJIEKTPUUECKUX IIETIEH;

. OPUBOJUTH MpUMEPHl (HAXOAUTh HWHGOPMAIUMIO O TPUMEpax)
IPAKTUYECKOTO MCTOIB30BaHUS (PU3MUECKUX 3HAHUM B MOBCEIHEBHON KU3HU IS
oOecrieueHusi 0€30MacHOCTH TMpU OOpalieHuu ¢ TpUOOpaMu M TEXHUUYECKUMHU
YCTPOMCTBAMHU, COXPAaHEHHUsS 370pPOBbS U COOJIOJEHUS HOPM HKOJOTHYECKOTO
MIOBE/ICHUSI B OKpYKAIOIIEH cpenie;

. OCYIIECTBJIATh TMOWUCK HH(pOpPMAIUU (U3UIECKOTO COJCP)KAHHS B
HNuTepHeTe, HA OCHOBE UMEIOIIUXCS 3HAHUH U MyTEM CPaBHEHUS JOTIOTHUTEIBHBIX
MUCTOYHUKOB BBIJIEIATh MHGOPMAIHMIO, KOTOpas SBISETCS MPOTUBOPEUYMBON WIIH
MOKET OBITh HEIOCTOBEPHOM;

. UCTIONIb30BaTh TMPH  BBINIOJIHEHWH Yy4YeOHBIX 3aJaHUNl  HAy4YHO-
-TMIONYJIIPHYIO JINTEPATypy (DU3UYECKOTO COJEp)KaHUS, CIPABOYHBIE MaTEPHAIIbI,
pecypcel cetu UWHTepHeT, BiameTb NpuEMamMu KOHCIEKTHPOBAHUA TEKCTa,
npeoOpa3zoBanus HH(DOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

. C03/1aBaThb COOCTBEHHbIC MUCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHUS,
00001mast HGOPMAITNIO M3 HECKOJIBKUX MCTOYHUKOB (DH3UYECKOTO COJEPIKAHMS, B
TOM  4YHUCJIE€ MyOJWYHO  TPEACTABIATH  PE3YyiAbTaThl  NPOSKTHOW WU
MCCJIeI0BATEILCKON AESTEIBHOCTH, TIPH 3TOM TPAMOTHO HUCIIOIh30BATh N3YUCHHBIN
MOHATUIHBIN anmapaT Kypca (pu3uku, COmpOBOXKIAThH BRICTYIIJICHUE TIPE3CHTAIINCH;

. NP BBITIOJTHCHUH YYEOHBIX MPOEKTOB M MCCIIECNOBAHUN (DU3UIECKUX
MPOILIECCOB  paclpenensTh O0sf3aHHOCTH B TpYINEe B COOTBETCTBUU C
MOCTABJICHHBIMU 3aJ]a4aM¥, CJICIUTh 3a BBINIOJHEHWEM IUIaHA JCUCTBHHA W



KOPPEKTUPOBATH €ro, aJIeKBaTHO OIIEHHWBATh COOCTBEHHBIM BKJIAJl B JACATEILHOCTH
TPYIIIbI, BHICTPAUBaTh KOMMYHUKATUBHOE B3aHMOJICHCTBUE, TIPOSBIISISi TOTOBHOCTh
paspeiiatb KOHQIUKTHIL.

K xoHIty 00ydenus B 9 kiiacce nmpeMeTHbIE pe3yJIbTaThl Ha 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

. UCIIOJIB30BaTh TMOHATHS: CHUCTEMa OTCcuéra, MaTepuajbHas TOYKa,
TPaeKTOPHSI, OTHOCUTEILHOCTh MEXaHUUECKOTO JIBIKEeHUS, Neopmarus (yrnpyras,
IlacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh H
neperpy3Ku, HEeHTP TSHKECTH, aOCOIIOTHO TBEPJIOE TENO, EHTP TSHKECTH TBEPOTO
Tejla, paBHOBECHE, MEXaHWYECKHE KOJIcOaHUsT M BOJIHBI, 3BYK, HMH(pPa3ByK U
yIBTPa3BYK, JIEKTPOMATHUTHBIC BOJIHBI, IIKaja JJIEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JATBHO30PKOCTh, CIEKTPhI UCIYCKAHUS W TOTJIOMICHUS, albda-,
0eTa- ¥ raMMa-u3Iy4eHus1, U30TOIbI, SiFepHAst SHEPIeTHKA,

. pasnuuath siBICHUs (paBHOMEPHOE U HEPAaBHOMEPHOE MPSMOTIMHEHHOE
JBIDKCHHE, PABHOYCKOPEHHOE TMPSMOJUHEHHOE IBMI)KEHUE, CBOOOJIHOE MajicHUE
TeJ, PABHOMEPHOE JBMKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE TEJ, PEAKTUBHOE
JIBIDKCHHE, KOJIeOATEeIbHOE JIBHKEHUE (3aTyXaIOIIUE U BBIHYKICHHBIE KOJIeOaHus),
pPE30HAHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3BYKa, MPSMOJMHEHHOE
pacnpocTpaHeHHe, OTpaXEHUE U TMPEJOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpakeHHEe CBETa, pa3jioKeHHEe 0eI0ro CBeTa B CIEKTP U CIOKEHUE CIIEKTPATbHbIX
I[BETOB, JHUCIEPCHUS CBETa, ECTECTBEHHAs paJUOAKTUBHOCTH, BO3HUKHOBEHHE
JUHENYATOro CHEKTpa M3IIY4YeHHsI) TI0 ONMMCAHMIO UX XapaKTePHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;

. pacno3HaBaTh MPOSBICHHE W3YYEHHBIX (U3HUECKUX SBJICHUN B
OKpyXaroieM Mupe (B TOM yucie (puandyeckue sIBICHHS B MPUPOJE: MPWIUBBI U
OTJIUBBI, ABUXKEHUE TUIaHET COJHEYHOM CHCTEMBI, PEAKTUBHOE JBHKEHHE KUBBIX
OpraHU3MOB, BOCHIPUATHE 3BYKOB >KHBOTHBIMU, 3E€MIICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, ITYHAMH, 9XO0, [IBETA TEJ, ONTUYECKUE SBJICHUS B MPUPOJIE, OMOIOTHUECKOE
JEUCTBUE BUAMMOTO, yIbTPadUOJIETOBOTO U PEHTICHOBCKOTO M3IYYCHHH,
€CTECTBEHHBIM paJMOAKTUBHBIA (POH, KOCMHYECKHE Jy4d, PaJAHMOAKTUBHOE
U3JIy4YeHUE MPUPOJHBIX MHUHEPAJOB, ACHCTBHE paJUOAKTUBHBIX H3JTy4CHUH Ha
OpraHW3M YEJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 33/ladyy B Y4YEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOWCTBA (MMPU3HAKHN) (PU3MUECKUX SBIICHUIA;

. ONMKCHIBATh W3YYCHHBIC CBOMCTBA Tel © (U3UYECKUE SIBICHHS,
UCIIONIb3YS (PU3HUYECKHE BEJIMYMUHBI (CPEIHSSI 1 MTHOBEHHAsl CKOPOCTh Tejia MpH
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpEeMENIEHUE, MyTh, YTIIOBasi CKOPOCTh,
cujia TpEHUs, Cujla yIpyrocTH, CUIIa TSKECTH, YCKOPEHHE CBOOOHOTO MaJIEHHs, BEC
TeNa, WMIYJIbC TeNa, WMITYJIbC CHJIBI, MEXaHWueckas paboTa W MOIIHOCTH,
MOTEHIMAJbHAsl JHEPrusi Tejla, TMOJHSITOr0 HaJl MOBEPXHOCTHIO  3EMIIH,
MOTEHIMAJbHAsT DHEPTUsl CKATOM NPYKUHBI, KUHETUYECKAas DSHEprus, IOJHas
MeXaHWYecKasi SHEprusi, Mepuoj 1 4acToTa KojeOaHuM, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKa3aTeslb MPEJIOMIICHUSI CPelibl), MpHU
OMHUCAHUU TMPABWIBHO TPAKTOBATH (PU3MYECKUA CMBICI HCIOJIb3YEMbIX BEJIMYHH,



000O3HaUeHUsT W E€OUHULBl (PU3NYECKUX BEIMYMH, HaXOIUTh (POpMyIbI,
CBSI3BIBAIONINE JAHHYIO (DU3MYECKYIO BEIHUMHY C APYTUMHU BEITUYHMHAMH, CTPOUTH
rpadvKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYNH;

. XapaKTepH30BaTh CBOWCTBA Tel, (PU3UUYECKUE SBJICHHUS M TPOIIECCHI,
MCTIONB3YSl 3aKOH COXpPAaHEHUS SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHSI, TPUHIUTI
CYTIEPTO3UIINN CHJI, TPUHIIAI OTHOCUTENbHOCTH [ anmies, 3akoHsl HproTOHA, 3aK0H
COXpaHEHHUs WMITyNbCa, 3aKOHBl OTPAXECHHUS M TPEIOMIICHHS CBETa, 3aKOHBI
COXpaHEHUs 3apsIOBOTO U MACCOBOTO YHCEIN MPH SACPHBIX PEAKIUSIX, MPU ITOM
JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHMChIBATh €r0 MaTEeMaTHYECKOe
BBIPAKCHHUE;

. OOBSCHATH (PU3NYECKUE TPOIIECCH U CBOWCTBA TEJl, B TOM YHCIIC U B
KOHTEKCTE CHTYyallMii MPaKTUKO-OPHCHTHPOBAHHOTO  XapaKTepa: BBISBISTH
NPUIMHHO--CIICACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX II1aroB
C onopoi Ha 2—3 U3YYEeHHBIX CBOWCTBA PU3NICCKUX SIBICHUN, PUINIECKIX 3aKOHOB
WK 3aKOHOMEPHOCTEH;

. pemiath pacy€THbIe 3a7aud (OMHUpAOIIMEcs Ha CUCTeMy H3 2—3
ypaBHEHUI), WCIONB3Yysl 3aKOHBI W (OPMYIBI, CBSI3BIBAIONIME (PUIUICCKHUEC
BEJMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3a/laud 3alUChIBaTh KPAaTKOE YCJIOBHE,
BBISIBIIATH HEIOCTAOIIHNE MIIM H30BITOYHBIC TAHHBIC, BRIOUPATh 3aKOHBI M (DOPMYITHI,
HEOOXOJMMBIE JUIS PEIICHUS, TPOBOJUTh PAacUYEThl U OICHUBATh PEATMCTHYHOCTD
MOJIYYEHHOT'0 3HAaYeHUS (PU3NYECKON BEITUUNHBL;

. pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh IMPU MOMOIIU
¢u3nueckuX METOJOB, HCIIOJIb3ys ONHCAaHUE  HUCCJIEJAOBAHMS,  BBIIEIATH
IpoBepsieMOe TPEJINOJIOKEHUE, OLEHUBATH MPABUIBHOCTH MOPSIKA MPOBEICHUS
UCCJIEIOBAaHUsA, JIeJaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yJbTaThl HAOMIOICHUNA U
OTIBITOB;

. IPOBOAUTH OMNBITHl MO HAOMIONEHUIO (DUINYECKUX SBICHUM WIH
(u3MUecKrX CBOWCTB TeJ (M3yUeHHe BTOPOro 3akoHa HpoTOHA, 3aK0Ha COXpaHeHUs
SHEPTUHU, 3aBUCUMOCTH TEpHoja KoJeOaHWM MNPY>KMHHOTO MAasiTHUKa OT MacChl
rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMIUTUTY/IbI MaJIbIX KOJICOaHU,
NPSIMOJIMHEMHOE PACTIpOCTPaHEHHE CBETa, Pa3JIoKEHHE Oeloro cBeTa B CIEKTD,
U3y4YeHUE CBOWCTB M300pa)keHHs B IUIOCKOM 3€pKajie M CBOICTB HM300paKeHHs
npeaMeTa B coOMparoliei JinH3e, HaOaoeHUE CIUIOMIHBIX U IMHEHUaThIX CIIEKTPOB
U3ITYYCHUS): CaMOCTOSITENIbHO COOHMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
00Opy/IOBaHUs, OMNUCHIBAaTH XOJ ONBITAa WU €ro pe3yibTaThl, (HOopMynHpoBaTh
BBIBOJIBI;

. OPOBOJUTH TMpPH HEOOXOAMMOCTH CEpUI0 TPSMBIX H3MEpEHUil,
OTlpenensisi CpefHee 3HaYeHHe H3MepsieMod BeNWYUHBI ((POKYCHOE pacCTOsHHE
coOuparoniei TMH3bI), 000CHOBBIBATH BEIOOP cioco0a u3MepeHus (M3MEPUTEIHHOTO
npubopa);

. OPOBOJIUTh HCCJEIOBAHUE 3aBHUCUMOCTEH (DU3MUECKUX BEIHYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHHH (3aBHCHUMOCTh MYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBIJKEHUH O€3 HadaJbHOW CKOPOCTH, Iepuona KojeOaHui



MaTeMaTUYeCKOro MasgTHUKA OT JJIMHBI HUTHU, 3aBUCUMOCTH YIJIa OTPAKEHUs CBETa
OT yIla NaJAcHHd U Yyrja IMpeJIOMIEHMs OT yrja MaJeHus): IUIaHUPOBATbH
UCCIIEJOBAHNE, CAMOCTOATEIBHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YJILTATHI
MOJIY4YEHHOW 3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BHUJAE TaOIUI] U TpadUKOB,
JIeNaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIIEA0OBAHMS;

. IPOBOAUTH KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEIUYUH (CpeHss
CKOpPOCTh W YCKOPEHHE Tejla IpPH PABHOYCKOPEHHOM JBH)KEHUH, YCKOPEHHE
CBOOOJHOrO MajJeHusl, KECTKOCTh MPYXKUHBI, KOAPDUIIMEHT TPEHUS CKOIBKECHHUS,
MexaHuyeckas paboTa W MOIIHOCTb, 4YacToTa M IepuoJ  KojeOaHui
MaTEMaTUYECKOr0 M MPY>KUHHOTO MAasiTHUKOB, ONTHUYECKasl CUjia CcOOUparomie
JUH3bI,  PaJAMOAaKTHBHBIM  (OH):  [JIAHUPOBATH  HU3MEpPEHHs,  CcOOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIMOIHATH U3MEPEHUS, CIEAys MPeI0KEHHOM
UHCTPYKIIMM, BBIYUCIISATH 3HAYEHHWE BEJIUYMHBI M AHAJIU3UPOBATH TOITY4YEHHBIE
PE3yNbTATHI C YUETOM 3aJaHHON MOTPEUTHOCTH U3MEPEHMUI;

. coOioaTh TpaBWiIa TEXHUKM Oe30macHOCTH T1pH  pabore ¢
1a60paTOPHBIM 000PYAOBAHUEM;
. pa3nuyaTh OCHOBHBIC TPHU3HAKK HM3YyYEHHBIX (U3NYCCKUX MOJEICH:

MaTepHuabHas TOYKa, a0COIFOTHO TBEPOE TEJIO, TOUYCUHBIN UCTOUYHUK CBETa, JyY,
TOHKasl JIMH3a, TUTAHeTapHas MOJIC)Ib aTOMa, HYKJIOHHAs MOJIC)Ib AaTOMHOTO SI/Ipa;

. XapaKTepPH30BaTh MPHUHIMIIBI JEHCTBUSA H3YYCHHBIX IPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOA Ha WX OMHUCAHWs (B TOM YHUCIE: CIUIOMETD,
TATYUKU TIOJOKEHHUSI, PACCTOSIHUS M YCKOPECHHSI, paKeTa, 3X0JI0T, OYKH, TIEPUCKOII,
doroammapaT, ONTHYECKHE CBETOBOABI, CIEKTPOCKON, JO3MMETp, Kamepa
BuibcoHa), HCIIONIBb3Ysl 3HAHUS O CBOMCTBaX (DU3MUECKUX SIBJICHUN U HEOOXOIUMEIC
pusndeckue 3aKOHOMEPHOCTH;

. UCTIOJh30BaTh CXEMBI W CXEMaTHYHbIE PUCYHKH H3yYCHHBIX
TEXHUYCCKUX YCTPOWCTB, W3MEPUTEIBHBIX TIPUOOPOB W  TEXHOJIOTHYECKHX
IPOIIECCOB MPHU PEIICHUHN y4eOHO--TIPAKTHUECKUX 3a]a4, ONTHUYSCKUE CXEMBI IS
MOCTPOEHUS N300paKeHUH B TUIOCKOM 3€pKajie U CoOOMparoIieil JTHH3E,

. NPUBOANTHh TpPHUMEpPhl (HAXOAWTh HWH(MOPMAINMIO O TIPUMEpPAX)
MPAKTHYECKOTO MCIIOIh30BAHMS (PU3NICCKUX 3HAHUI B IMOBCEIHCBHOW >KH3HH JISI
oOecrieueHusi 0€30MacHOCTH TMpU OOpalieHuu ¢ TpuHOOpaMu M TEXHUUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 370POBbS W COONIOJCHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPELE;

. OCYIIECTBIISITh TMOUCK HHPOpMAHMH (U3UIECKOTO COJACPKAHUS B
HHaTepHeTe, caMOCTOSTEIEHO (DOPMYITHpYST MOUCKOBBIA 3alpoOC, HAXOIUTh IYTH
OTIpE/ICTICHUS JOCTOBEPHOCTH TIOJYyYCHHOW MH(OPMAIMK Ha OCHOBE MMECIOIIUXCS
3HAHUU ¥ TOTIOJHUTEIHHBIX HCTOYHHKOB,

. UCTIOJIb30BaTh TIPH  BBIMOJIHCHWH YYCOHBIX 3aJaHWi  HAyIHO--
MOMYJISIPHYIO JIMTEPATYPY (DU3HUECKOTO COJICPIKaHUs, CIPABOYHBIC MaTepHAIIbI,
pecypcbl cetu MHTepHEeT, BIageTh NpUEMaMU KOHCICKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHusl HHPOPMAIUHU M3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;



. co37aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE
nH(pOpMAIMU U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOIO COJEpIKaHMs, IMyOJIUYHO
[IPEACTABIATH PE3yJIbTAThl IPOCKTHOU MIIM UCCIIEN0BATEIbCKOU AEATEIbHOCTH, IIPU
3TOM TIPaMOTHO MCIIO/Ib30BaTh W3YYCHHBIN IIOHATUMHBIM almapar u3y4aemMoro
paznena (U3MKA UM COMPOBOXKJAATh BBICTYIUIEHHWE TMpE3CHTAalMe ¢ yd4éToMm
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoTbI pecypebi
Pazjnen 1. @u3uka u e€ poJib B NO3HAHMH OKPY:KAKIIEro MUpa
bubmmoreka [{OK
11 Pu3Hka - HayKa 0 pHpoe 2 https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 du3nyecKne BeITNUYNHBI 2 1 https://m.eds00.ru/7f416194
1.3 EcrecTBeHHOHAaYYHBIN METO/] TIO3HAHUS 2 1 bubmorexa LJOK
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [IOK
2.1 Crpoenue semecTsa 1 https://m.edso0.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII 2 1 bubnuorexa [JOK
' BEIIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.eds0o.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
3.1 Mexanuteckoe ABHKeHHe 3 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.2 HMreprus, Macca, moTHOCTS 4 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Bupst cun 14 . 2 https://m.edsoo0.ru/7f416194
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Hroro no pazneny

21

Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMIKOCTEH U ra3oB

41 [asnenue. [lepenaya nqaBneHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bu6mmoreka [{OK
4.2 JlaBIIeHHE KHKOCTH ° https://m.eds00.ru/7f416194
bubmmoreka [{OK
4.3 Atvocdeproe rasienne 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a HAa MOTPYKEHHOE 7 3 bubnuoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro mo pazgeny 21
Pa3nea 5. PaGora u MomiHOCTb. JHeprus
bu6mmoreka [IOK
51 Pabota u momHoCTS 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 HpocThie mexanu3MEL 5 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexasuieckas SHeprus 4 1 https://m.edso0.ru/7f416194
Hroro mo pazaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12
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8 KUVIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM Kontpoabmsie | TpaxTieckie (undposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Paznen 1. TensioBble siBJIeHUs
. bubmmoreka [{OK
11 CrpoeHue u CBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
12 TeruioBeie mporecce! 21 . > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiieKTpuYecKHe M MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apSKECHHbBIE TeJla 7 1 bubmuorexa [JOK
' U UX B3aUMO/ICIICTBHE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [JOK
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 https://m. edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarsHTHbIe ABICHHS 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 ICKTPOMATHHTHAA HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KUVIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1nchp )
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka [{OK
1.2 BsaumoelicTaue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 SaKOHE! COXPaHEHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuveckue K0J1e0aHUSA U BOJHBI
bu6mmoreka [IOK
2.1 Mexannyeckue Koyie0aHus 7 3 https://m. edsoo.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro mo pazgeny 15
Pa3znesn 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znen 4. CBeToBbI€E IBJICHHSA
bu6mmoreka [JOK
4.1 3aKOHBI pacCIIPOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 bubmiorexa LIOK

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

4.3 Paznoxenne 6ernoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pazgea S. KBaHTOBBIE sIBJICHUS
bubmmoreka [{OK
5.1 Hcnyckanue u moriomeHrne CcBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.2 Crpoenue atommnoro spa 6 . https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.3 SnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-00001IaI0 1M I MOAYJIb
6.1 [ToBTOpeHue u 0000mEeHNEe COACPIKAHUS 9 5 bu6moreka [IOK
' Kypca ¢hu3uku 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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