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MNOACHUTEJIbHAS 3AIIMCKA
[lporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOmIero oOpa3oBaHHUS COCTaBlieHA Ha
OCHOBE TOJIOKEHUH M TpeOOBAaHUU K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypPOBHE OCHOBHOM
oOpasoBaTesbHON Tporpammsbl, mnpeacTaBieHHbIx B PI'OC 00O, a Takke C  y4ETOM
denepanpHOl paboyeil mporpamMMmbl BocnuTaHUS W KoHIEnmuu npernomaBaHusl y4eOHOTO
npenmMera «Duznkay.
Conmepxanne  mporpaMMmbl 1o (u3MKe ~ HampaBieHo  Ha  (opMmupoBaHHe
€CTECTBEHHO-HAYYHON T'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio H3ydyeHus (QU3uMKu Ha
NesITeILHOCTHON OCHOBe. B mporpamMme mo ¢u3uke yUWUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npenmera B peanuszanuu  TpeboBanuiik PI'OC OOO K miIaHUPYEeMBIM JHMYHOCTHBIM H
METanpeMeTHBIM  pe3yibrataM  OOydeHHs, a  TaKkke  MEXKIpPEAMETHBIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHHUs.
[Iporpamma mo ¢u3MKe yCTaHABIMBAET pacIpeliesieHue ydeOHOTO MaTepuaia Mo TojaaM
oOyueHusi (o Kjaccam), MpeAsiaraeT MNPUMEPHYIO IOCIEI0BATEIILHOCTh HU3YUYEHHUS TEM,
OCHOBAaHHYI0O Ha JIOTMKE pa3BUTUS NPEIMETHOTO COJAEpKaHUA U Y4€Te BO3PACTHBIX
0coOeHHOCTeH 00yUaromuXCsl.
[Iporpamma no ¢usrke pazpaboTaHa C IEJbI0 OKa3aHUsI METOJUYECKON TOMOIIM YIUTEIIO
B CO3JIaHMM paboueil mporpaMmbl 0 y4eOHOMY MIPEIMETY.
®dusuka SBISETCS CUCTEMOOOPA3YIOLIUM Il €CTECTBEHHO-HAYYHBIX YU€OHBIX IIPEIMETOB,
MIOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBJICHUM, M3y4aeMbIX XHUMHEH,
Ouosorueil, actpoHomueil U pusnueckoi reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, NpeJocTaBiseT HauOoisiee sCHble 00pas3lbl NMPUMEHEHHS HAYYHOTO METona
MO3HAHUS, TO €CTh CII0co0a MOIY4YEeHUs JOCTOBEPHBIX 3HAHUM O MHpE.
OnHa u3 IVIaBHBIX 337a4 (U3UYECKOro o0pa30BaHUS B CTPYKType 001Iero oOpa3oBaHUs
COCTOMT B (OPMHPOBAHUU €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH M HUHTEpeca K Hayke Yy
o0yUaroImxcs.
WN3yuenne ¢usukn Ha 0a30BOM ypoOBHE MperojaraeT oOBJIAJCHUE CIEAYIOUUMHI
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYI0 TPAMOTHOCTb:
® HAay4YHO OOBSICHATH SBIICHUS;
® OLIEHUBATh U IOHUMATh OCOOCHHOCTH Hay4HOT'O UCCIIEOBAHNUS;
® MHTEPHPETUPOBATh JIaHHBIE W MCIOJIb30BaThb HAyUHbIE JOKAa3aTEJIbCTBA JJIf
MOJTy4EHUS BBIBOJIOB.
Henn wm3yuenus ¢GU3NKKM HA ypOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs OIMPEICICHB B
Konuenuun npenogaBanus ydeoHoro npeamera «®duznka» B 00pa3oBaTelbHbIX OPraHU3ALUAX
Poccuiickoit ®denepanuu, peaqu3ylOMUX OCHOBHBIE 0011€00pa3oBaTeIbHBIC MPOTPAMMBI,
yTBepxkaAEHHON pemieHneM Kosutermm MunuctepcrBa mnpocsemenus Poccuiickoit ®@enepanuu
(mpotoxout ot 3 nekadbpst 2019 r. Ne [IK-4BH).
Hesaun uzyyenusi pusuku:
e nMpuoOpeTeHHe HHTEepeca U CTPEeMJICHUS OOydJaloluxcsi K HAYYHOMY H3YYEHHIO
NPUPOIBI, Pa3BUTHE UX MHTEIUICKTYaTbHBIX U TBOPUYECKUX CIOCOOHOCTEH;

® Dpa3BUTHE MPEJACTABICHUH O HAyyHOM METOJe TMO3HaHHUA M  (OPMHPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOIINM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33pPEHUS KaK pe3yjbTaTa U3y4yeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHJaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (opMupoBaHHE MPEICTABICHUH O POIM (PU3UKHU JUIsI PA3BUTHUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE NPEICTABICHHA O BO3MOXHBIX cdepax Oymymeil mnpodeccuoHaNbHOMI
JEeSTEbHOCTH, CBA3aHHOM ¢ (PU3UKOI, TOATOTOBKA K JalbHEUIIEMY 00YYEHHIO B 3TOM
HaIpaBJICHUU.



Jloctuxenre >3TuUX Mened nporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs 00ECTIEUNBACTCS PEIICHUEM CIEAYIONINX 3a4a4:

e npuoOpeTeHHe 3HAHUN O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAaHUYECKHX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSAX;

e [puoOpeTeHWe YyMEHUH ONUCBhIBAaTh U  OOBACHATH (PU3MUECKUE SBJICHUSA C
MCTIOJIB30BaHUEM ITOJTyYCHHBIX 3HAHU,

® OCBOGHHE METO/OB pEIICHHUs NPOCTEHIINX pPAaCYETHBIX 3a7ad C MCIIOJIB30BaHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3aa4;

® pa3BUTHE YyMEHUW HaOIIOJaTh MNPUPOAHBIC SBICHHS W  BBINOJHATH  OIBITHI,
nabopaTopHble pabOTBl W HKCHEPUMEHTAIBHBIE HCCICIOBAHUSA C HCIIOJIH30BAHUEM
U3MEPUTENBHBIX TPHOOPOB;

e OCBOCHHE TMPUEMOB paboThl ¢ HMH(OpMaIMerd (U3NUECKOTO COACpP)KaHUSA, BKIIOUAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKEHHMSIX (U3MKH, aHAJIU3 U KPUTHUECKOE
OlLIEHUBaHKHE UHPOPMALINY;

® 3HAKOMCTBO cO cdepamu nMpodhecCHOHATHHON JAeATeTLHOCTH, CBI3aHHBIMU C (PU3UKOM,
¥ COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMHU Ha JIOCTIKECHUAX (PU3MUECKON HAYKH.

Ha wusyuyenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs
otBonutcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezelno), B 8§ kiacce — 68 gacoB (2 yaca B
Hezeno), B 9 knacce — 102 yaca (3 yaca B HEJIeNIO).

[Ipennaraemplii B mporpamme no (uU3MKe IMepedyeHb J1ad0paTOpHbIX PadOT U OINBITOB
HOCUT PEKOMEH/IaTeJIbHBINA XapaKTep, yUUTENb JeJaeT BEIOOp MpoBeeHHs JabopaTOpHbIX padoT
M ONBITOB ¢ Y4€TOM  HMHIUBHIYAJTBHBIX  OCOOEHHOCTEH  OOydJaromuxcs,  CITUCKA
HKCHEPUMEHTAJbHBIX 3a/laHuil, MpenjgaraeMbplX B pPaMKax OCHOBHOTO TOCYAapCTBEHHOTO
’K3aMeHa Mo (pu3uKe.

PaGouass mnporpamma mno ¢u3nKe peaqusyercsi ¢ HMCHOJIb30BAHHEM
0o0opy10BaHUSI LEHTPa OOpa30BaHHMsl €CTECTBEHHO - HAYYHOH M TeXHOJIOrH4YecKoit
HanpaBjeHHocTeill «Touka pocta».

COJEP)KAHUE OBYYEHUA
7 KJIACC

Paszjnen 1. ®usuka u e€ pojib B MO3HAHUM OKPYKAIOIIEr0 MHPA.

®usuka — Hayka o npupone. SBieHus npupoasl. OU3nyecKue SABICHUA: MEXaHUYECKHUE,
TEIUIOBBIE, dJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenmuuuHbl. M3mepenmne ¢usnyecknx BenmuynH. Duszndeckre MpUOOPHI.
[TorpemHocTs n3MepeHuil. MexnyHapoaHasi cicTeMa €IMHULL.

Kax ¢usuka u apyrue ecTecTBEeHHblE HAyKH H3ydaloT Mpupoay. EcrecTBeHHO-Hay4yHBIH
METOJ] TO3HaHWs: HaOIOJEHHE, IOCTAHOBKA HAayYyHOTO BONPOCA, BBIABM)KEHUE THUIIOTES,
SKCIIEPUMEHT 10 TPOBEPKE THUIIOTE3, OObsICHEHHE HabmogaeMoro spiaeHus. OmnucaHue
(U3NYECKUX SIBICHUH ¢ TOMOIIBIO MOJAETEH.

Hemoncmpayuu.

1. MexaHunueckue, TEIIOBbIE, IEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SBJICHMS.

2. ®wuzndeckne MpUOOPHI U MPOIETypa MPSIMBIX U3MEPEHUH aHAIOTOBBIM U ITU(PPOBBHIM

npubopom.

Jlabopamopusvie pabomot u onvimol.

OnpeneneHue HEHbI AeIeHUs MIKaJIbl U3MEPUTEILHOI0 Ipudopa.

N3mepenue paccTossHUMN.

N3mepenue 06bEMa KUIKOCTH U TBEPJIOTO Tea.

Onpenenenne pa3MepoB MaJbIX TEJ.

N3mepenue temnepaTypsl IpH TOMOILIH 5KMJIKOCTHOTO TEPMOMETpA U JaTYHKa
TEMIIEPATYPHI.

IIpoBenenue uccnenoBaHusl MO MPOBEPKE TMIIOTE3BI: AAIBHOCTD MOJIETA LIApUKa,
MYIIEHHOTO FOPU30HTAJIBHO, TEM OO0JIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pasnen 2. [lepBoHauyajibHble CBeIeHHsI 0 CTPOEHUH BelllecTBAa.
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CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mepbl. OIBITHI, JOKa3bIBaroOIINe
JUCKPETHOE CTPOCHHUE BEILECTBA.

JBmwxenue yactuy BeniecTtBa. CBsA3b CKOPOCTH JBMKEHHSA YacTHIl C TEeMIEpaTypomu.
BbpoyHoBckoe nBmwkenue, Auddysus. BzaumozeicTBue uacTHIl BEIIECTBA: MPUTSIKEHUE H
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEILECTBA: CTPOCHHME TIa30B, JKUAKOCTEH M TBEPABIX
(kpucTamunyeckux) Tes. B3auMmocBs3b MeXAy CBONMCTBAMHU BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUH
BOJIBI.

Hemoncmpayuu.

1. HaGnronenne OpOyHOBCKOTO JIBHYKCHHUS.

2. Hab6mogenue nuddysuu.

3. HaOmonenue siBIeHWH, OOBSCHIIOMUXCS MPUTHKCHAEM WM OTTATKWBAHUEM YaCTHIL

BEILECTBA.

Jlabopamopusie pabomot u onvimol.

1. Onenka quamerpa aToMa METOJIOM PSJIOB (C UCHOIb30BaHuEM (hoTorpaduii).

2. OmbITHI 10 HAOJFOICHUIO TETUIOBOTO PACIIUPEHHS Ta30B.

3. OmbIThI 0 OOHAPYKEHUIO IEHCTBHS CHJI MOJIEKYJISIPHOTO IPUTSHKEHUS.

Pa3nen 3. /[BU:KeHUEe U B3aUMO/IelCTBHE TeJl.

Mexannyeckoe ABuxkeHUEe. PaBHOMEpHOe M HepaBHOMEpHOEe BMKEeHHE. CKOpOCTb.
CpenHsis CKOpOCTh P HEPABHOMEPHOM JBUKEHUHU. PacU€T myTH U BpeMEHU ABUKECHUS.

SIBnenue wHepiuu. 3aKoH HHepUMU. B3aumopeilcTBuEe Ten Kak MPUYMHA H3MEHEHUS
CKOpPOCTH JBMKE€HMs Tel. Macca kak mepa mHepTHOCTH Tena. IlmotHocth BemiectBa. CBs3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKYJT B €IMHUIE 00bEMA BEIIECTBA.

Cwia kak XapakTepucTHKa B3aumoneictBus Ten. Cwia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ NOMOILBIO AMHAMOMETpA. SIBieHME TIAroTeHHs U cuia Tsbkectd. Cuna
TSXKECTH Ha JApyrux Iutanetax. Bec Tema. HeBecomocth. CnokeHHe CHJI, HANpPaBIEHHBIX I10
olHOI npsmoil. PaBHozeicTBytomas cuit. Cuna TpeHus. TpeHHe CKONbKEHUS U TPEHUE TOKOSL.
Tpenue B npupoie U TEXHUKE.

Jemoncmpayuu.

HabntoieHne MexaHn4ecKoro JBUKEHHS Tea.
N3Mmepenune ckopocTy NpSIMOIMHENHOTO IBUKEHHUS.
HabGntoienue siBJIeHUs UHEPIUH.
HabnroneHne u3MeHeHus! CKOPOCTH MPU B3aUMOCHCTBUH TEIL.
CpaBHeHME Macc M0 B3aUMOJIEUCTBUIO TEI.
CrnosxeHue cuil, HalpaBJIEHHbBIX 10 OJHOM MPAMOIL.
Jlaéopamopnbze padomul u onvimol.
1. Omnpenenenue CKOPOCTH PaBHOMEPHOTO JABMKEHUS (IIapuKa B XKHUAKOCTH, MOJAEIU
IIEKTPUYECKOTO aBTOMOOUJIS M TaK Janiee).
2. OmpeneneHue CpefHEH CKOPOCTH CKOJIBKEHHUS OpycKa WM IIapHKa 10 HAKJIOHHON
MJIOCKOCTH.
Onpenenenue MIOTHOCTU TBEPIOTO TeNa.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTHKEHUS (IedopMalnu) mpy>KUHbl OT
IIPWIOKEHHOMN CUIIBI.
5. OmnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUS OT Beca Tena U
XapakTepa CONPUKACAOIIUXCS TOBEPXHOCTEM.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTeN U ra3os.

Hasnenne. CriocoObl yMEHbIICHHS U YBEIHUCHHS JaBieHus. /laBnenue raza. 3aBUCUMOCTb
naBJieHUs ra3a oT 00béMa, Temrepatypsl. [lepenava gaBneHus TBEPABIMU TENAMU, KUAKOCTIMHU
u rasamu. 3akoH Ilackans. [IHeBMaTHueckue MalIuHbL. 3aBUCUMOCTH JABJICHUS >KUJKOCTH OT
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ryounbsl. ['mapocratmdeckuit  mapagokc. CooOmaromuecst  cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

Atmochepa 3emnu u atMmochepHoe aamieHue. [IpUyuHBI CymecTBOBaHHS BO3IYIIHOU
obonoukn 3emmn. Ombir Toppuuennu. Usmepenue armochepHOro AaBiCHUS. 3aBUCHMOCTD
aTMoc(epHOro JaBi€HHMS OT BBICOTHI HaJa ypoBHeM Mops. llpubopsl anga  u3zMepeHus
aTMOC(EepHOTO AaBJICHHS.

JlelicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tesi0. BeiTankuaromias (apxuMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JIaBJICHUS Ta3a OT TEMIIEPATYPBHI.

[lepenava naBieHUs KUAKOCTHIO U Ta30M.
Coob1maronmecs: Cocysl.
I'mppasinueckwmii mpecc.
[IposiBnenue nercTBus aTMOCc(hEepHOTO JaBICHHUS.
3aBUCHMOCTD BHITAIKUBAIONICH CHIIBI OT 00BhEMa MOTPY)KEHHON YacTH Tella U
MJIOTHOCTH KHJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUKOCTH.
VYcnoBue naBaHus TeJl: IJIaBaHUE WK MOTPYXKEHUE TE B 3aBUCUMOCTHU OT
COOTHONIEHUS IJIOTHOCTEH TeNa U )KUIKOCTH.
Jlabopamopnuie pabomel u onvimel.
1. HccnenoBanme 3aBUCHMMOCTH Beca Tejia B BOJIE OT 00BEMaA MOTPYKEHHON B KUIKOCTh
YacTH Tela.
2. OmpejerieHre BBITATKABAMOIICH CHIIBI, JCHCTBYIOIICH Ha TeJlO, MOTPYXEHHOE B
KUJKOCTb.
3. TlpoBepka HE3aBUCUMOCTH BBITAJKMBAIOIICH CHIIBI, JCHCTBYIOIICH Ha TEJIO B
KUJKOCTH, OT MacCChl TeJa.
4. OmpIThl, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJIKMBAIOIICH CHIIBI, JCHCTBYIOIICH Ha
TEJIO B KMJIKOCTH, OT 00BbEMA MOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT IJIOTHOCTH
KUIKOCTH.
5. KoHctpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHUE JIOJKM U ONpeleNieHue e&
TPY30NOIBEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. DHEpPrus.

Mexanunyeckasi pabota. MOIIHOCTB.

[Ipocthie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBmiio paBHOBecUs
peruara. [lpuMenenue mpaBuia paBHOBECHs pbhlyara K OJIOKY. «30JI0TO€ MPaBHUIIO» MEXaHUKH.
KII/] npocTbix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY M TEXHHKE.

Mexanunueckast sHeprusa. KuHernueckas W mnoTeHuuandbHas dHeprus. [Ipespaiuenue
OJIHOT'O BHJIa MEXaHWYECKOW IHEPTUU B IPYTOi. 3aKOH COXPAHEHUS SHEPTHUH B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopubvie pabomost u onvimol.

1. Ompenenenue pabOTBl CHJIBI TPEHHUS NPU PABHOMEPHOM JIBJKEHHUM Teja IO

TOPU30HTAIILHON TOBEPXHOCTH.
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2. HccrnenoBanue ycnoBHI paBHOBECHS phlyara.
3. Wsmepenne KII/] HakIOHHOM MIOCKOCTH.
4. H3ydeHue 3aKOHA COXpPaHEHMsI MEXaHUUECKON SHEPIHH.
S.
8 KJIACC

Pa3nen 6. TenioBLIe IBJICHUSA.



OCHOBHBIE MTOJIO’KEHUSI MOJIEKYJISIPHO--KHHETUUYECKON TeOpUHn CTpOeHus BelecTBa. Macca
U pa3Mepbl aroMOB U MOJEKyJd. ONbITbl, MOATBEPXKIAIOIMIME OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

Monenu TBEPAOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSIHUN BellecTBa. Kpucranmndeckue u
amop¢Hbie Tena. OOBICHEHUE CBOWCTB T'a30B, JKUIKOCTSH U TBEPABIX TEJ HA OCHOBE TIOJIOKEHUI
MOJIEKYJIIPHO--KMHETUYECKOH Teopur. (CmadyMBaHWE W KaNWUISIpHbIE sBieHUs. TeruioBoe
paciMpeHue U cxaTue.

Temnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBH)KEHUSI YACTHII.
Buytpennsis  sHeprus. CrocoObl HW3MEHEHHMsS BHYTPEHHEH OJHEpruu: TeIulonepenada |
coBeplieHre paboThl. Buabl Temonepeaaun: TEMIONPOBOIHOCTh, KOHBEKIINS, U3TyUEHUE.

KonnuectBo TemnoTel. YienbHas TEIIOEMKOCTh BellecTBA. TemIooOMEH U TEIIoBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOro OamaHca. [InaBneHue w OTBepAEBaHHE KPHUCTATUIMYECKUX
BEIIECTB. YJenpHas TeruioTa IutaBieHus. [lapooOpazoBanme u KoHmeHcanwus. Vcmapenue.
Kunenue. YnenpHas Termiora mapooOpa3oBaHus. 3aBHCHUMOCTh TEMIEPATYphl KHUICHHS OT
aTMOC(hEpHOTO TaBJICHHS.

Brnaxxnocts Bo3nyxa.

DHeprus TOIMBa. Y eJbHas TEMI0Ta CTOPaHUs.

[punmuner pabotel TermoBbix aBurareneid KIIJ[ rterutoBoro nasuratens. Tersoeie
JIBUTATEIH U 3aLIUTa OKPYXKAOLEH CPebl.

3aKOH COXpaHEHUs U MPEBPAILEHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

HabGntonenne OpoyHOBCKOTO IBUYKEHHUS.

Ha6mronenue nuddysum.

Hab6nronenue siBneHuil CMauyMBaHUs U KaUJUTSIPHBIX SIBJICHUMH.

Hab6roienue TemnoBoro paciimpeHus Tel.

N3menenue naBiaeHus ra3a npu M3MEHEHUN 00bEMA M HATPEBAHUU WU OXJIAXKICHUU.

[IpaBuna u3MepeHus TeMIepaTypsl.

Buael Terionepenayu.

OxnaxeHue Ipu COBepIICHUH PabOTHI.

Harpesanue nipu coBepiieHnn paboThl BHEIITHUMHU CHUJIAMH.

0. CpaBHeHUE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

1. HaGmronenue KureHus.

12. HabmroeHne nmocTosSHCTBA TEMIIEPATYphI MPH IIABJICHHUH.

13. Mojenu TeIIOBBIX JBUTATEIICH.

Jlabopamopnuie pabomul u onvimeul.

OnbITHI 110 0OHAPYKEHUIO JEHCTBUS CUII MOJIEKYISIPHOTO MPUTSKEHUSI.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIJIOB OBAPEHHOW COJIM UJIU caxapa.

OnbITH IO HAOJIOICHHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEII.

Omnpenenenne AaBleHUs BO3yXa B OaJIOHE MIMPHUIIA.

OnbIThl, 1€MOHCTPUPYIOLIUE 3aBUCUMOCTD JIABJIEHUS BO3/1yXa OT €ro o0obéMa u

HarpeBaHUs WU OXJIAKICHHUS.

[IpoBepka THUMOTE3bl JHMHEWHOW 3aBUCHMOCTH JUJIMHBI CTOJIOMKA JKUJIKOCTH B

TEPMOMETPHUUYECKOIN TPyOKe OT TeMIEPATypHI.

7. HaOmroneHue M3MEHEHHs] BHYTPEHHEHW 3HEpPrUM Tejia B Pe3ysbTaTe TEIIONEpeaauu U
paboThl BHEITHHUX CHUII.

8. HWccrmenoBanue SBICHUS TEIIOOOMEHA MTPH CMEITMBAHUH XOJIOJHOU U TOPSTYEH BO/IBI.

9. Onmnpenenenue KOJIMUECTBA TETUIOTHI, MOTYYSHHOTO BOJAOW MPU TETIOOOMEHE C
HarpeThiM METAJUTHYECKUM ITAITUHIPOM.

10. Ompenenenue yaenbHON TEIUIOEMKOCTH BEIIIECTBA.

11. WccnenoBanue mporecca HCapeHwUsl.

12. Onpenenenue OTHOCUTENBHON BIIAYKHOCTH BO3/IyXa.

RBPBOoo~NO~WNE
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13. Onpexnenenne yaenbHON TETIIOTHI TUIABJICHUS JIbAA.

Pa3znen 7. daekTpryeckue 1 MAarHUTHBIE SIBJIEHUS.

OnexTpuzanus Ten. JIBa pona 3JIeKTpUYECKUX 3apsiioB. B3anMopneicTBHe 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCHMOCTb CHIJIBI B3aUMOJCMCTBHS 3apsHXKEHHBIX TeN OT BEJIUYUHBI
3apsA7I0B U PACCTOSTHUS MEXK]Y TEIAMH).

OnekTpuueckoe noisie. Hanpsok€HHOCTh 3nekTpudeckoro mnojis. I[IpuHuun cyneprno3unun
ANEKTPUYECKUX MOJIeH (Ha KaYECTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsioB. DJIeMEHTapHbIA 3nekTpuueckuil 3apsia. CtpoeHue
atoma. [IpoBOTHHUKY M AUDIICKTPUKHU. 3aKOH COXPAHECHHS JICKTPUUECKOTO 3apsijia.

DJIEKTPUYECKUI TOK. YCIOBUSI CYIIECTBOBAHMS JIIEKTPUUECKOro TOKa. MCTOYHUKH
MOCTOSTHHOTO TOKa. JIEMCTBUS AIEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MArHUTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OnekTpuueckoe HanpsbkeHue. ComnpoTuBiieHHE
MPOBOJIHUKA. YJEJIbHOE CONPOTHBICHHE BewiecTBa. 3akoH Owma [ ydacTKa LenH.
[TocnenoBarenbHOE U apaIeIbHOE COCTMHEHUE MMPOBOTHUKOB.

PaGota 1 MOIIHOCTD MEKTPUUECKOTr0o TOKa. 3akoH JIxkoyns—JIeHna. DiekTpudeckue 1enu
Y TTOTPEOUTEIN JICKTPHUUECKON Hepruu B ObITy. KopoTkoe 3aMbIkaHUeE.

ITocTossHHbIE MarHuThl. B3amMojeiicTBHE MNOCTOSHHBIX MarduToB. MaruuTHOE MOJeC.
MaruauTHOe noJie 3eMJIM U €ro 3Ha4eHue JJIs AKU3HU Ha 3emiie. OnbIT OpcTega. MarHuTHoe mose
3JIEKTPUYECKOro TOKa. I IpuMeHeHne 3JIeKTPOMAarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJIEKTPOJABUIrATENb IOCTOSHHOTO ToKa. lcnons3oBaHue
AJIEKTPOJIBUTaTelNiel B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel  @Papanesd. SBrneHwe  djeKTpoMarHuTHOM  uHAyKuuW. IlpaBunmo  Jlenua.
OnekrporeHepatop. CrnocoObl MONYYEHUS DJICKTPUUSCKONH OJHEPrUH. ODIIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DeKTpU3aIus Tel.

JIBa pojia JIeKTPUUECKUX 3apsiIOB U B3aUMOJICUCTBHUE 3aPsIKEHHBIX TEI.
YcTpoicTBO U JEUCTBUE JIEKTPOCKOTIA.

DnexTpocTaTHuecKast UHAYKLHS.

3aKOH COXpaHEHHUsI DJIEKTPUUECKUX 3apsI0B.

[IpoBOIHUKY M TUATIECKTPUKH.

MoaenvupoBaHie CUIIOBBIX JTMHUN JIEKTPUUECKOTO MOJIS.
VCTOYHUKHU ITOCTOSHHOTO TOKA.

JlelicTBUS DIIEKTPUUECKOTO TOKA.

0. DIIeKTPUIECKHI TOK B KUIKOCTH.

1. Ta30BBIit pa3psin.

12. amepeHue CHITbI TOKa aMIIEPMETPOM.

13. smepeHue 3IeKTPHUUECKOro HAPSHXKEHUS! BOTBTMETPOM.

14. PeocTaT 1 Mara3uH CONMPOTUBIICHUA.

15. B3anmoeicTBHE MOCTOSHHBIX MATHUTOB.

16. MopenupoBaHre HEBO3MOXKHOCTH Pa3JICICHHS MTOJIFOCOB MarHHTA.
17. MonenupoBaHUE MAarHUTHBIX MOJICH MOCTOSTHHBIX MAarHUTOB.

18. OmeIT Dpcrena.

19. MarautHoe noJje ToKa. JJIeKTPOMAarHuT.

20. JleficTBHE MarHUTHOTO ITOJISI HA MPOBOTHUK C TOKOM.

21. DnexTpoABUTaTe b MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHUS DJICKTPOMArHUTHOW WHIYKITHH.

23. OmbiTel Dapages.

24. 3aBUCUMOCTD HaIIPaBJICHUS HHAYKIIMOHHOT'O TOKA OT YCJIOBUM €0 BOSHUKHOBEHUS.
25. DeKTporeHepaTop MOCTOSTHHOTO TOKA.

RBRBO©ON O~ WNE



Jlabopamopusie pabomot u onvimol.

OnbITHI IO HAOTIOACHUIO IEKTPU3ALNH TeJl UHAYKIUEH U MTPU COMPUKOCHOBEHHH.

HccnenoBanue neicTBUSA JIIEKTPUYECKOTO MOJISA HA IPOBOAHUKHU U TUDJICKTPUKH.

C6opka 1 npoBepka pabOThI MEKTPUIECKOH LIETTH TOCTOSTHHOTO TOKA.

W3mepenue u peryinmmpoBaHne CHIIBI TOKA.

W3mepeHue 1 perynupoBaHue HapsKEHUS.

HccnenoBanue 3aBHCUMOCTH CHITBI TOKA, HIYIIETO YePE3 PE3UCTOP, OT COMPOTUBICHUS

PE3UCTOPA U HAIIPSKEHUS HAa PE3UCTOPE.

7. OnpITBI, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  AJIEKTPHUYECKOTO  COMPOTHBIICHHS
IPOBOJHHKA OT €r0 JUTMHBI, TUIOIIAAH MOTIEPEYHOr0 CEUeHHs U MaTepHaa.

8. TlIpoBepka mpaBmiia CIOKEHUS HANPSDKEHUH MPH MOCTIET0BATEILHOM COCIMHEHUHT
JIBYX PE3UCTOPOB.

9. TlIpoBepka mpaBwiia UIsi CHIIBI TOKA TIPU TIAPAIIICITFEHOM COSAMHEHHH PE3HUCTOPOB.

10. Ompenenenue pabOTHI ANEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.

11. Onpenenenue MOUTHOCTH 3JEKTPUUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILErO 4epe3 JIAMIIOUKY, OT HAIPsIKCHHS
Ha Heu.

13. Onpenenenne KI1/] HarpeBaresns.

14. UccnenoBanue MarHuTHOTO B3aMMOJICHCTBHSI TOCTOSIHHBIX MAarHUTOB.

15. M3yyeHre MarHUTHOTO TOJII TMOCTOSHHBIX MAarHUTOB NPU UX OOBEIUHEHUU U
pa3ieieHUN.

16. MccnenoBanue ASWCTBUS 3IEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpITh, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUA KATYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HAIIPaBJICHHUS TOKA B KaTYIIKE.

18. NzyyeHue neicTBUS MATHUTHOTO IOJIS HA MPOBOJIHUK C TOKOM.

19. KonctpyupoBaHue 1 u3ydeHue paboThl IEKTPOIBUTATEIIS.

20. Uzmepenne KIIJI amexkTpoaBuraTeIbHON YCTaHOBKH.

21. OnBITHI 1O WCCIIEIOBAHMIO SIBICHUS DJIEKTPOMArHUTHON MHIYKIIMU: UCCIICIOBAaHUE
M3MEHEHUH 3HaYeHHS U HAIPaBJICHUS UHIYKIIMOHHOTO TOKA.

ogakrwbdE
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Pa3nen 8. Mexannveckue siBJICHHS.

Mexanudeckoe aBukeHHe. MarepuanbHasi Touka. CucteMa orcu€ra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBH)KCHUs. PaBHOMEpHOE MNpsIMOJMHENWHOE JABWKEeHHE. HepaBHomepHOE
npsAMOJIMHEHOEe nBMXeHHe. CpefHsis U MTHOBEHHAas CKOPOCTh Tejla IMPU HEPAaBHOMEPHOM
JBIKECHUU.

VYckopenue. PaBHoyckopeHHOE npsiMoiuHelHoe nBrkeHne. CBoOoaHoe nageHue. OnbIThl
lanunes.

PaBHOMepHOE nBIKeHUE MO OKpyKHOCTH. Ilepuon m yactora oOpamienus. Jluneitnas u
yIJIOBasi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBoiii 3akoH Herotona. Bropoii 3akon Hetotona. Tpertuii 3akoH HeroTona. ITpuniuun
CYNEPIO3UIINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuia TPEHHUS! CKOJIbKEHHUS, CHIIA TPEHUS
MOKOS1, APYTHE BUIBI TPCHHUS.

Cuna TSOHKECTH W 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEeHHEe CBOOOJHOTO MajeHUs.
IBuwxenue 1utaner Bokpyr Connua. IlepBas kocmuueckass ckopocTb. HeBecomocTs u
Meperpys3KHu.

PaBHOBecue MatepuanbHOM TOUKH. AOCOIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO TeIa
C 3aKpEIUIEHHON OChIO BpalleHus. MomeHT cuiibl. LleHTp TskecTH.

Nmnynbe tena. M3menenune ummynbca. VMiynbe cuiibl. 3aKOH COXpPAaHEHUS HMMITYJIbCA.
PeakTuBHOE IBUKEHHE.



Mexanunyeckast pabota u MOIIHOCTh. PaboTa cun TskecTH, ynpyroctd, TpeHus. Cas3b

SHEPruu

n pa60TbI. HOTCHL{I/IaHLHaH OHCPrusa TCJjia, IMOAHATOIO HAJ[ IMOBCPXHOCTHBIO 3CMIIN.

[TorenmmanpHas SHEeprus cxxatou npykuHbl. Kunetnueckas sHeprusi. Teopema 0 KHHETUYECKOM
SHEpruu. 3aKOH COXPAHEHUS MEXaHUYECKOW IHEPTHH.

Jemoncmpayuu.

1. HabGmronenune MeXxaHUYECKOTO JIBMXKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE TyTeH W TPACKTOPUH IBUIKCHHS OJHOTO M TOTO YK€ TeJa OTHOCHTEIBHO
Pa3HBIX TN OTCYETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO ABMKEHHS.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABHKCHHS.

5. HaOmonenue nBrKeHUs Teja 1Mo OKPY>KHOCTH.

6. HaOmogeHune MexaHMUECKUX SBJICHUN, MPOUCXOAAINX B cucteMe orcuéra «Tenexka»
IpH €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KaOnHeTa PU3UKU.

7. 3aBHCHMOCTb YCKOPEHHS Teja OT MacChl Tea U JeHCTBYIONIEH Ha HETO CUIIBI.

8. HalGmronenue paBeHCTBA CHJI MPY B3aUMOICHUCTBUH TEJI.

9. H3meHeHue Beca Teja NpU YCKOPEHHOM JIBUKECHUH.

10. Ilepenaua umIysnbca Mpu B3aUMOICUCTBUH TEJI.

11. IIpeoOpa3oBaHus S3HEPTUH MIPU B3aUMOJCHCTBUH TEIL.

12. CoxpaHeHne UMITYJIbCa MPU HEYTPYTOM B3aUMOICHCTBUU.

13. Coxpanenue UMITysbca Mpu aOCOTIOTHO YIPYTrOM B3aUMOJICHCTBHH.

14. HabGmroieHre peaKTHBHOTO JIBHYKCHHUS.

15. CoxpaHeHne MEXaHU4ECKON SHEPrUH IPU CBOOOTHOM A ICHHH.

16. CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU IBUKEHUH TeJa MO ACHCTBUEM MPYKHUHBI.

Jlabopamopuwvie padbomot u onvimol.

1. KoHctpyupoBaHue TpakTa s pa3roHa U JajbHEHIIEr0o paBHOMEPHOTO JABUKEHUS
IIapHKa WIH TEJEKKH.

2. OmpeneneHue cpemHEl CKOPOCTH CKOJIBXEHHUS Opycka WM ABIDKEHHS IMapuka o
HaKJIOHHOM IIOCKOCTH.

3. Omnpenenenue ycKOpeHHs Teja MPU PaBHOYCKOPEHHOM JIBIKEHUU IO HaKJIOHHOM
IUIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM JIBH)KEHUU 0e3
HayaJIbHOW CKOPOCTH.

5. IlpoBepka rumores3bl: €clii NpPU PaBHOYCKOPEHHOM JBM)KEHHU O€3 HayalbHOM
CKOPOCTH IIyTH OTHOCATCA Kak psAA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKHA BPEMEHU OJMHAKOBBI.

6. HccrenoBanue 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBXEHHS OT CHIIBI HOPMAaJbHOTO
JTaBJICHHUS.

7. Omnpenenenue KOdPPHUIUEHTA TPEHUS CKOIBKCHHUS.

8. Onmnpenenenue KECTKOCTU MPY>KUHBL.

9. Ormpenenenne pabOTBl CHIBI TPEHHUS TP PABHOMEPHOM JIBUKCHUU Tela TII0
TOPU30HTAILHOM MOBEPXHOCTH.

10. Onpenenenne paboOTHI CHIIBI YIIPYTOCTH TPU MOABEME TPy3a C UCHOIH30BAHUEM
HEMOJIBUYKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3y4enue 3akOHA COXPAHECHUS SHEPTHH.

Pa3nen 9. Mexanuveckue KoJjie0aHusi U BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHW: TEPHOJ], 4acTOTa,
amMIuIuTya. MaremMaTHMYecKuil M NpYXKUHHBIM MasTHUKU. IlpeBpaiieHue »sHepruu mpu
K0J1€0aTeIbHOM JIBH)KEHUU.

3aryxaromue konebaHus. BeiHyxkneHHble koneOanus. Pezonanc. MexaHMuecKkue BOJHBI.
CBoiicTBa MEXaHUYECKHUX BOJIH. HpOJIOJ'II)HI)IC " IIOINICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHHuecKue BOJIHBI B TBEPAOM Tejle, CeHiCMUYECKHE BOTHBI.



3Byk. ['poMKOCTb 3ByKa U BeIcoTa ToOHa. OTpakeHue 3Byka. MIH}pa3Byk U yiabTpa3ByK.
Hemoncmpayuu.
Habumtoienne xosnebanuii Ten noja AeMCTBUEM CUIIBI TSDKECTH M CUIIBI YIIPYTOCTH.
Habnronenue xonebaHuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HabnroneHne BRIHYKIEHHBIX KOJICOAHUI U PE30HAHCA.
PacnpoctpaneHnune npoAoabHbIX U MONIEPEYHBIX BOJIH (Ha MOJIEIIH).
Habntoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKyCTHYECKHI PE30HAHC.
.]Iaﬁopamopuble padomul u onvimel.
1. Ompenenenue 4aCTOTHI U MepUO/Ia KOIeOaHUI MaTeMaTHUYECKOT0 MasTHUKA.
2. OmpeneneHue 4acTOTHI U TIEpUOJIa KOICOaHUH PYKHHHOTO MasTHUKA.
3. HccnenoBaHue 3aBUCHUMOCTH NEpPHOAA KOJeOAHHMM MOABELICHHOTO K HHUTU Ipy3a OT
JUTHHBI HATH.
4. WccnenoBaHue 3aBUCHUMOCTHU MEPHO/AA KOJI€OAHUM NPY>KUHHOTO MasiTHHUKA OT MaccChl
rpysa.
5. TIpoBepka He3aBUCHUMOCTH MEpHOIa KOIeOaHui Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipys3a.
6. OnbIThl, JEMOHCTPUPYIOLIUME 3aBUCUMOCTh IEpHojia KojJeOaHWH IpPYKUHHOIO
MasiTHUKA OT MAcChl rpy3a 1 KECTKOCTH MPYKUHBIL.
7. W3mepeHune yckopeHHs CBOOOIHOTO MaCHHUS.
Pazaen 10. DjieKTpoMarHUTHOE MOJ€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJEeKTPOMAarHUTHOE TMoJie. DJIEKTPOMArHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkana 3nekTpoMarHUTHBIX BOJIH. Vcronb30BaHue 3J€KTPOMAarHUTHBIX BOJH ISl COTOBOM
CBSI3H.
DJIeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH.
2. BosHOBBIE CBOICTBA CBETA.
Jlabopamopnuie pabomul u onvimeul.
1. W3yyeHue CBOMCTB 3I€KTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO Tesie(hoHa.
Pa3nes 11. CBeToBble sIBJICHHS.
JlyueBas mozens cBeta. Mctounuku cseta. [IpsiMonuHeilHOE pacnpocTpaHEHHE CBETA.
3atmenust Cosnia u Jlynsl. Otpaxkenue cBeta. [mockoe 3epkano. 3akOoH OTpakKeHHUs CBETA.
[IpenomiieHne cBeTa. 3akoH npenomMieHus cBera. [lolHOe BHyTpeHHEE OTpa)KEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKUX CBETOBOAX.
JIunza. Xopn nmydeit B nuH3e. OnTudeckast cuctema (oroarnmnapara, MUKPOCKONa U
Teneckomna. [ a3 kak ontudeckas cucreMa. bin3opykocTs U 1adbHO30PKOCTD.
Pasnoxxenune 6enoro csera B ciekTp. OnbiTel HptoToHa. CliojkeHUE CEKTPaIbHBIX LIBETOB.
Jucnepcus ceTa.
Hemoncmpayuu.
[IpsiMonuHEHOE pacIpOCTPaHEHUE CBETA.
OTtpaxxeHue cBera.
[Nonmyuenue n3o0pakeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenne ceera.
OnTHueckuii CBETOBO/I.
Xop ry4eit B cOOMparomiei JInH3e.
XO0J 1y4yel B pacCEeUBAIOLIEH JIMH3E.
[Nony4yenne n300paxeHUH C TOMOIIBIO JINH3.
[punun aeiictBus goroamnmnapara, MUKPOCKOINA U TEIECKOMA.
10 Monens ri1asa.
11. Paznoxenue OE0Oro cBeTa B CIEKTP.
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12. Tlony4yenune 0en0ro cBeTa MpH CIOKESHUU CBETA PAa3HBIX IIBETOB.

Jlabopamopnuie pabomol u onvimel.

1. HccnenoBaHue 3aBUCHMOCTH yIJla OTPAXKEHUsI CBETOBOTO JIydya OT yIJla NaJeHHUs.

2. H3yudeHue xapaKTepUCTHK M300paKeHUs MpeaAMETa B IUIOCKOM 3epKale.

3. HccrnenoBaHue 3aBUCHMOCTH yIIia MPEIOMIICHHSI CBETOBOTO JIyda OT yIila MaJIeHUs Ha
IPaHULE «BO3YX—CTEKIION.

[Tomy4yenune n300pa>keHUiA ¢ TOMOIIBI0 COOMPAIOIIEH JIMH3HI.

Onpenenenue (OKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIBI COOMPAOLIEH JTHH3HI.
OnBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CHEKTP.

OnbITHl MO BOCHPUATHIO I[BETa MPEIMETOB NPU HMX HAOIIOJEHUH Yepe3 IBETOBbIC
(GUIBTPBI.

Pa3nen 12. KBaHnTOBbBIE SIBJICHUS.

Omnsitel Pesepdopna u ninanerapuas monens aroma. Monens aroma bopa. Ucniyckanue u
IOTJIoLEHUE cBeTa aTOMOM. KBaHThI. JIMHeHYaThle CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, O6eta- W ramma-uziaydeHus. CTpPOCHHE aTOMHOTO sjpa.
Hyxnonnas wmopnens aromuoro snapa. M3oromsl. PagmoaxktuBHble mnpeBpamieHus. I[lepuon
noJiypacrajia aToOMHBIX siiep.

SAnepHble peaky. 3aKOHbI COXPaHEHUsSI 3apsAA0BOI0 U MAacCOBOTO YHMCENl. DHEPIHsl CBA3U
aToMHbIX snep. CBsa3b Macchl U SHepruu. Peakuuu cuHTe3a U JeneHus sjaep. VcTtouHuku
sHepruu CoJiHLA U 3BE3N.

SAnepnas sHepretuka. JleicTBUS palMOaKTUBHBIX MU3IYYCHU HA KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTphl U3ITy4EHUs U MOTJIOLIEHUS.

CrieKTpsl pa3IMyYHBIX ra30B.

CnekTtp Bojopoa.

Habutonenue TpekoB B kamepe Buiibcona.

PaGora cuéryrika HOHU3UPYIOLINX U3ITyUYEHUH.

Peructpanus n3iaydeHus NpuUpOIHbIX MUHEPAJIOB U MPOIYKTOB.

./Taéopamopnbze paodomwl u onvimol.

1. HaOnroneHue CIJIOUIHBIX M IMHEHYATHIX CIIEKTPOB M3JTyUEHHUS.

2. HccnepoBaHue TPEKOB: U3MEPEHUE YHEPTUH YACTHUIIBI [0 TOPMO3HOMY MYTH (I10

¢dororpadusim).

3. Hsmepenwue pagnoakTuBHOTO (poHA.

IHoBTOpPHTEIBEHO-00001IIAO NI MOLYIb.

[ToBTOpHUTENHHO--0000IAIONNIT  MOAYAh TMpeqHa3HayeH [JIs CHCTEMaTu3alluu |
0000I1IeHUs IPEMETHOTO COJIEPKAHKS U OTBITA JIEATENFHOCTH, IPHOOPETEHHOTO NP U3yYCHUHT
BCEro Kypca (pu3uku, a Takke ISl MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY I10
¢bu3nke 15 00yJaroUINXCsl, BRIOPABIIMX 3TOT y4eOHBINA TPEIMET.

[lpy wW3y4eHHMH [AHHOTO MOJYJS PEATU3YIOTCS U CHCTEMAaTHU3HPYIOTCS  BHJBI
NESATENbHOCTH, Ha OCHOBE KOTOpPBIX OOecrneYuBaeTcsl JIOCTH)KEHHE MPEIMETHBIX U
METanpeIMETHBIX TUIAHUPYEMBIX PE3YyNbTaTOB OOyuYeHUs, (POPMHUPYETCs] €CTeCTBEHHOHAYYHas
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJIOB HCCIIEIOBaHUS SIBJICHUM NPUPOABl U TEXHUKH,
OBIIAJICHUE YMEHUAMH OOBSACHATH (U3NYECKUE SIBICHUS, MPUMEHSs MOJydYCHHbIC 3HAHMS,
pemaTh 3a/1a4u, B TOM 4HCJie KaYECTBEHHbIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMIIUATBHO NEATETFHOCTHBIM XapakTep AAaHHOTO pasfieNa peaan3yercs 3a cuéT Toro,
YTO 00y4aroLUeCs BINOIHAIOT 3a/1aHUS, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHI pacro3HaBaTh U HAYYHO OOBICHATH GU3UUYECKUE SIBICHUSI
B OKpY’Kalolllel MPUPOJIe U IOBCEITHEBHOM KU3HU;

UCIIOJIb30BaTh HaY4YHbIE METOJbI MCCIEIOBaHUS (PU3MUECKUX SBICHUH, B TOM YHCIE IS
MIPOBEPKHU THIIOTE3 U MOTYUEHUS TEOPETUUECKUX BBHIBOJIOB;
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O00BACHATH HAaY4YHBIC OCHOBBI HanOoJee BaXXHBIX I[OCTI/I)KGHI/Iﬁ COBPCMECHHBIX TCXHOJIOFI/Iﬁ,
HalIpuMcep, MPAKTUYCCKOrO HUCIOJIB30BAHUA PAa3JIMYHBIX HWCTOYHUKOB DHCPIrUM Ha OCHOBC
3aKOHa MPEBPAILICHUA U COXPAaHCHHA BCEX N3BCCTHBIX BUAOB SHEPTHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O ObPA30BAHUSA

WN3ydyenue @usukn Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHMs HAIpaBJIE€HO Ha

JAOCTHIKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMIPCAMETHBIX 06p8.30BaTeJ'II>HLIX PE3yJIbTATOB.

B pesynbraTe nzyuenus puU3UKu Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus y

o6yt1a}0meroc;1 6y,I[YT C(I)OpMI/IpOBaHBI CJICAYIOUC JINYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:
 MpOSIBIEHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM (hr3nuecKoi
HaYyKH,
" LIEHHOCTHOE OTHOUICHUE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX --(DU3UKOB;
2) rpaKIaHCKOr0 U IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
1 TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B OOCYKAEHHH OOIIECTBEHHO 3HAUMMBIX U ATHUYECKHUX
npoOJeM, CBI3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUH (pr3ukw;
M 0co3HaHME Ba)KHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B ACSTEIBHOCTH YYEHOTO;
3) 3CTeTHYECKOr0 BOCTUTAHUS
T BOCIPHATHE 3CTETHUYECKHX KauecTB (M3MYECKON HayKu: €€ rapMOHUYHOI'O MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'O TIO3HAHUSI:
M OocO3HAaHME LIEHHOCTH (PM3UYECKOIl HAyKu KaK MOIIHOTO MHCTPYMEHTa [O3HaHWUs MHpa,
OCHOBBI Pa3BUTHSI TEXHOJIOTUH, BaXKHEHIIEH COCTABIISIIOIIEH KYJIbTYPBI;
_ pa3BUTHE HayYHOH JII0OOO3HATENBHOCTH, UHTEpEca K UCCIIEI0BATENILCKOM AeITeIbHOCTH;
5) ¢popMupoBaHHSs KYJILTYPbI 310POBbSI M SMOIHOHATBLHOTO GJIATONOJTY s
C OCO3HaHME IIeHHOCTHM  Oe3omacHoro oOpa3a JKM3HH B  COBPEMEHHOM
TE€XHOJIOIMYECKOM MHpE, Ba)KHOCTHU IpaBHJI OE€30MACHOIO MOBEJIEHUS Ha TpaHCIOpTE, Ha
JIOpOTax, ¢ AMEKTPUUECKUM U TEIUIOBBIM 000pPYI0BaHUEM B TOMAIIIHUX YCIOBHUSAX;
M c(hOpMHUPOBAHHOCTh HaBbIKa pedieKcuu, MpU3HaAHUE CBOEro IMpaBa Ha OMIMOKY U
TaKOTI'o )K€ [IpaBa y APyroro 4ejaoBeKa;
6) TPY10BOr0 BOCIIMTAHMS:
C aKTUBHOE y4yacTHE€ B pEIICHUM NPaKTHUYECKUX 3anady (B paMKax CeMbH,
o0pa3oBaTeNIbHONW OpraHM3allid, TOpojaa, Kpas) TEXHOJOTUYECKOW U  COLMAIbHOM
HaNpaBJICHHOCTH, TPEOYIOIUX B TOM YUCIE U (U3NUECKUX 3HAHUH;
[l uHTEpeC K MPaKTHYECKOMY H3yUeHUI0 podeccuil, CBI3aHHBIX C (PU3UKOIL;
7) KOJIOrHYeCKOr0 BOCIIUTAHUS

'l opueHTanMs Ha NpUMEHEHHE (U3NYECKUX 3HAHUN NJIs pelleHHs 3agad B o0iacTu
OKpY’Kalollel cpelibl, TUIAHUPOBAHMS IOCTYIKOB M OLIEHKHM MX BO3MOXKHBIX IOCIIEICTBUN
JUJIS1 OKPY>KaroIeu cpeibl;
" oco3HaHME TI00AITBHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIEM U ITyTEeH MX PEIICHHUS;
8) amanTanum K H3MEHSIOLIUMCS YCJIOBHSIM COIMAILHOI M MPUPOTHOI Cpebl:

T moTpeOHOCTh BO B3aMMOACHCTBHM TpPHU BBHIMOJIHEHUHM HCCIIEIOBAHUN U MPOEKTOB

(du3nIecKoil HarPaBICHHOCTH, OTKPBITOCTH OTIBITY M 3HAHUSM JPYTHX;
] IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 MPAKTUUECKYIO IESITEIbHOCTD;
71 morpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHcie (HOPMYIHPOBATH UACH,
MOHSATHS, TUMIOTE3bI O (PU3HUYECKUX O0BEKTAX U SIBICHUSAX;
1 oco3HaHue Ne(HUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;
] TuTaHUPOBAHKE CBOETO PAa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUM;



e [l cTpeMicHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3M NIPHUPOJIBI, OOMIECTBA M
9KOHOMHKH, B TOM YHUCJIE€ C UCTIOIB30BAaHUEM (U3UUYECKUX 3HAHMIA,

e [ OlEHKA CBOMX JICMCTBUN C YUETOM BIHUSHUS Ha OKPYXAIOMIYIO CPENy, BOZMOKHBIX
ri100aabHBIX ITOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbraTe oOCBOEHHS mporpamMmbl O (U3MKE HA YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBanusi y oOyuaromerocss OyayT chOpMHUPOBaHBI MeTanpeaMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOIIME T[IO3HABATEIbHBIE YHUBEpCAJIbHBIE YyUeOHBIE JEHCTBUS, KOMMYHHKATHBHBIC
YVHHUBEPCAIbHBIC YUeOHBIC JCHCTBHSI, PETYJIATUBHBIC YHUBEPCAIBHbBIC YICOHBIC TCHCTBUS.

Ilo3naBaTebHBIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicCTBUS
Ba3oBble Jjornueckue aeiicTBUA:

BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUI);
yCTaHaBJIMBATh CYLECTBEHHBIN NMPU3HAK KJIACCU(PHUKAIIMK, OCHOBAHUS AJIs1 00001IIeHNs
Y CPaBHEHUS;

BBIABIISITH 3aKOHOMEPHOCTH M MPOTUBOPEYUS B pacCMaTpPUBAEMBIX (pakTax, NaHHBIX U
HaOJIIOACHUAX, OTHOCALIUXCS K (PU3HMUECKUM SBICHUAM;

BBISIBJISITH NIPUYUHHO--CJIE/ICTBEHHBIE CBSI3U MPU H3YyYEHUH (PU3UUYECKUX SIBICHUN U
IIPOLIECCOB, J€JIaThb BBIBOABI C HCIIOIb30BAHUEM JCAYKTHBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3SIX (U3NYECKUX BEJIUMYUH;
CaMOCTOATEIGHO ~ BBIOMpATh CIIOCOO pemieHust y4eOHOH (u3MYecKkoil  3amadm
(cpaBHEHHE HECKOJBKUX BapUAHTOB pelIeHHs, BBIOOp Haubojee MOAXOJAIIETO ¢
Y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaTeJaLCKUe AeiiCTBHS:

HCIIOJIb30BATh BOIPOCHI KaK MCCIIEJOBATEICKUNA HHCTPYMEHT MIO3HAHMUS,

MPOBOJIUTH IO CAaMOCTOATEIHLHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBIN
buzHYeCKUil IKCIIEPUMEHT, HEOOIBIIIOE UCCIeOBaHNE (DU3UIECKOTO SIBICHUS;
OIICHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIINIO, MOIYUYCHHYIO B XOJe
MCCITIEOBAHUS UJTH DKCIIEPUMEHTA;

CaMOCTOSITEIIEHO  (OPMYyITUPOBaThH O0OOIIEHHS W  BBIBOABI IO  pe3ysibTaTam
MPOBEIEHHOTO HAOIO/ICHUS, OTIBITA, UCCIICIOBAHHS,

MIPOTHO3UPOBATh BO3MOXKHOE JajibHElIIee pa3BUTHE (U3MUECKUX MPOIIECCOB, a TaKXKe
BBIJIBUTATh MPEATIONOKEHUS 00 X Pa3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTAX.

PabGora c unpopmanueii:

IOPUMEHATh pa3jMyHble METOAbl, MHCTPYMEHTBl U 3alpochl NpH MOUCKE M OTOOpE
MH(POPMALIMY WM JAHHBIX C YUETOM NpEeSIOKEHHON yueOHO! (U3NIecKOl 3a1auu;
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh MHPOPMAIMIO Pa3IMYHBIX
BUJIOB U (DOPM IpECTAaBICHHUS;

CaMOCTOATEIILHO BBIOMPATh ONTHMAJBbHYIO (OpPMY MpencTaBICHUS HHOOpPMAIUH M
WITIOCTPUPOBATh pELIaeMble 3a7ayd HECIOKHBIMU CXeMaMHM, JuarpaMMaMu, HHOMN
rpaduKoi U UX KOMOMHAITUSIMH.

KoMMyHMKaTHBHBbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA:

B XoJe oOcyxaeHHs y4eOHOro maTepuaina, pe3ylbTaTOB JIabOopaTOpPHBIX paboT u
MIPOEKTOB 3aJaBaTh BOIPOCHI IO CYMIECTBY OOCYKIAEMOM TEMbI M BBICKA3bIBATh HJICH,
HAIlCJICHHbIE Ha PeIlIeHUE 3a/1a4i U MOAJepKaHue 0IaroXenaTeIbHOCTH OOIEHUS;
COTIOCTABJISITh CBOM CYXKICHHS C CYXKICHHSIMH JPYIMX YYaCTHHUKOB JIHAJIOTa,
00HapyXUBaTh PA3JIUUUE U CXOJICTBO MO3UIINIA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



myOJMYHO  TPEACTABIATH  PE3YJAbTAaThl  BBIMOJHEHHOTO  (DU3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHMUSI, IPOCKTA);

MOHMMATh U HCIOJNB30BATh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUIYaIBbHOW pabOTHI
NIPY PEUICHUN KOHKPETHOH (PU3HUECKOM MPOOIEMBI;

MPUHUMATh ILEJIM COBMECTHOW JAEATEIbHOCTH, OPraHU30BBIBATH JEUCTBUA 10 €€
JIOCTHXKCHHIO: PaCIpeAessiTh PO, 0OCYKIATh MPOIECCHl U PE3YJIHTAThl COBMECTHOM
paboThI, 00001MaTh MHEHHS HECKOJIBKUX JFOJCH;

BBITIOJHATh CBOIO 4YacTh PabOTHI, JOCTUTAs KAa4eCTBEHHOTO pe3yabTaTa MO CBOEMY
HaIIPaBJIECHUIO U KOOPIUHUPYS CBOM I€UCTBUS C IPYTUMH YI€HAMU KOMaH/IbI;
OIICHMWBAaTh KA4eCTBO CBOETO BKJIaJa B OOmMMUNA MPOAYKT TIO  KPUTEPHUSIM,
CaMOCTOSITEIIEHO CPOPMYITHUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHUBepcaIbHbIEe YUeOHbIE e CTBUS
Camoopranmszauus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYallUsAX, TPEOYIOMIUX ISl PEeIIeHUS
($u3NYECKUX 3HAHUI;

OpUEHTUPOBATHCS B PA3JIMYHBIX MOAXOAAaX MPUHATUS pelleHud (MHIWBUIYaJIbHOE,
MIPUHSTHE PEIICHUS B TPYIITE, MPUHATUE PEIICHHUA TPYIIION ),

CaMOCTOATENIBHO COCTaBJIATh AJITOPUTM pelIeHHs (U3WYECKON 3alaud WIM IUlaHa
UCCIIEIOBaHUS C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH TIpe/IaraeMble BApUaHTHI PEIICHUI;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJH), IMOLMOHAJLHBIA HHTEJLJIEKT:

JIaBaTh a/IEKBaTHYIO OLIEHKY CUTYallMH U IIpejiarath miaH e€ U3MEHEeHMS,

OOBSCHATh MPUYMHBI JIOCTH)KEHUS (HEIOCTHXKEHUS) pe3yJbTaTOB JESATEIBbHOCTH,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBLHOCTh (B TOM YHCJIE B XOJ BBIITOJHEHHUS (PU3NYECKOIO
UCCIIEIOBaHUsI WJIM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHBIIUXCS
CUTYaIlUi, YCTAHOBJICHHBIX OIINOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNIbTATA LICJIN U YCIOBUSAM;

CTaBUTH ce0s Ha MECTO JPYroro yesjoBeKa B XOJE CIopa WK IUCKYCCUU Ha HAyYHYIO
TEMY, TIOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY Ipyroro;

IpU3HAaBaTh CBOE NPaBO Ha OWMOKY MpH pelieHuH (U3NYecKuxX 3ajad WA B
YTBEPKACHUSIX Ha HAYYHbIE TEMbI U TAKOE K€ IIPABO APYroro.

NPEJIMETHBIE PE3YJIBTATHI
K xonuy oOyuenust B 7 KJjacce IpeAMETHBIC pe3yiabTaThl Ha 0a30BOM YPOBHE IOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM

HUCIIOJIB30BAaTh ITIOHATUA: (1)I/ISI/III€CKI/IG n XHMHYCCKHE SBJICHUA, Ha6JHO,H€HI/I€,
HKCIIEPUMEHT, MOJENb, TUIIOTE3a, CIUHUIIBl (DU3MUECKUX BEIHYMH, aTOM, MOJEKyJa,
arperaTtHble COCTOSIHHS BemiecTBa (TBEpIOE, KUIAKOE, Tra3000pa3HOE), MEXaHUYECKOE
IBUKEHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE, MPSMOJMHEWHOE),  TpacKTopus,
paBHOJEHCTBYIOIAsT cuia, aedopmarus (ympyras, IUTaCTHYECKasi), HEBECOMOCTb,
COO0O0IIaroIIUeECs COCYIbI;

pa3nmuyath siBreHus (auddy3us, TerIoBoe ABIKEHUE YACTHII BEIIECTBA, PABHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE JBW)KCHUE, WHEPIIHS, B3aUMOJICHCTBUE TEJ, PAaBHOBECHE
TBEPIBIX TEN C 3aKPEIUIEHHOW OChIO BpalICHWs, Nepefadya JaBICHHS TBEPIBIMHU
TCJIaMU, ) XUJAKOCTAMMU U I'a3daMU, aTMOC(bCpHOG JaBJICHHUC, IIJIaBAHUC TCJI, IPCBPAILLICHUA
MEXaHUYECKOH SHEPTHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (U3UUYECKOE SIBIICHUE;



pacrno3HaBaTh MPOSBIECHUE W3YUYEHHBIX (PU3UYECKUX SBJICHUH B OKPYXKaIOILIEM MHpE, B
TOM YHuCie (QU3NYCCKUE SBICHUS B TPUPOJE: MPUMEPHI IBUKCHHS C Pa3IAIHBIMHU
CKOpPOCTSIMH B >KMBOW WM HEKMBOM NPHUPOJE, AECHCTBHE CHIIBI TPEHUS B NPUPOJE U
TEXHHUKE, BIMSHHE aTMOC(EpPHOro [aBJICHHS Ha >KMBOW OpraHU3M, IUIaBaHUE PbIO,
pplYaru B Teje YelIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOWCTBA (TIPU3HAKH) (PHU3UYECKUX SBIICHUM;

OTHCHIBATh U3yUCHHBIC CBOWCTBA TEN M (PU3UUYECKUE SIBICHUS, UCTIONB3Yysd (HU3HMUECKUE
BEIIMYMHBI (Macca, 00BEM, TJIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSISA
CKOpOCTb, CHJIa YOPYIOCTH, CHJIAa TSKECTH, BEC Tela, CUia TPEHHUs, JaBJICHUE
(TBEpHOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOIIAs CUJIA, MEXaHW4yeckas palora,
MOIIHOCTh, IIJIEY0 CHJIBI, MOMEHT CHJIbI, KOO()QHUIMEHT TMOJIE3HOTO JeHCTBHUS
MEXaHU3MOB, KHHETUYECKAsi M TOTCHIMAIbHAS YHEPTHUs), MPH OMHCAHUHN TPABUIHHO
TPAKTOBATh (PU3UUECKHUI CMBICIT HCTIONIB3yEeMbIX BEIMYMH, UX 0003HAYCHHSI M €IUHUIIBI
(U3UYECKUX BEJIWYUH, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO (DHU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTh TpadUKH H3yYEHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEITMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MUECKUE SIBICHUS UM TIPOLECCHI, HCIOJIb3Ys
MpaBUJia CIOXKEHUs cuil (BIOJIb OAHOW mpsiMoii), 3akoH ['yka, 3axon Ilackans, 3akoH
ApxuMmesa, TpaBUJIO paBHOBECUS pblyara (0JI0Ka), «30J0TOE MPABUIIO» MEXaHHKH,
3aKOH COXpaHEHUsI MEXaHWYECKOM »HHEprud, IMpU HSTOM JaBaTh CIOBECHYIO
(hOopMYITUPOBKY 3aKOHA M 3aMHUCHIBATH €r0 MATEMAaTHIECKOE BBIPAKEHUE;

OOBSICHATh (DU3UYECKUE SIBICHHS, TPOLECCHl W CBOWCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTYallMid MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH NPUYUHHO-
-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | —2 JTOTHYECKHX IIaroB ¢ Omopoi Ha 1—
2 U3YYCHHBIX CBOWCTBA (M3MYECKHX SBICHHUH, (HU3UYECKHX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiate pacuértHble 3amaud B 1-2 AeicTBHS, HCIONB3yS 3aKOHBI U (OPMYIIHI,
CBA3BIBAIOIIME (PU3MYECKHE BEIMYMHBL: Ha OCHOBE aHalIM3a YCJIOBHUS 3aJaud
3aIHCHIBATh KPAaTKOE YCJIOBHE, TOJCTABIATh (DU3MUECKHE BEIMYMHBI B (OPMYIBI H
MPOBOAMUTH PAcU€Thl, HaXOIUTh CIPABOYHBIC JAaHHBIC, HEOOXOAUMBIE IJIsI PELICHHUS
3a7a4, OIEHUBAThH PEATMCTUYHOCTD TOTy4EeHHON (PU3NIECKOI BETMUNHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh TPU TOMOIIU (U3HUECKUX
METOZ0B, B OIIMCAHUM HCCIEHOBAaHUS BBIIEIATh IPOBEPAEMOE MPEANOIOKEHNE
(rumote3y), paznuyaTh W HMHTEPHPETUPOBATH TMOJYUYECHHBIH pe3yJabTaT, HAXOIUTh
OIIMOKH B XOJI€ OTBITA, JIe7aTh BEIBOJIBI IO €r0 Pe3ylIbTaTaM;

IIPOBOJIMTH ONBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB
Ten: (GopmyaMpoBaTh TPOBEPSEMbIE TMPEINONOXKEHHUS, COOUpaTh YCTAHOBKY W3
MPEITIOKEHHOTO 000PYA0BaHNs, 3aMUCHIBATh X0/ OIbITa U (JOPMYIUPOBATH BHIBOIBI,
BBITIOJIHATH TMPSIMbIE U3MEPEHUs PACCTOSHUSA, BPEMEHH, MAcChl Teja, 00bEMa, CUIIBI U
TEMIIEPATYpPhl C HCIOIH30BAHHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3AMUCHIBATH
MOKa3aHus IPUOOPOB C YIETOM 3aJaHHON a0COTFOTHOM MOTPEITHOCTH H3MEPEHU;
MPOBOJIUTH MCCIICAOBAHNE 3aBHUCUMOCTH OJHOM (PM3WYECKON BEITUYMHBI OT JIPYroOH ¢
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUI (3aBUCUMOCTH MYTH PAaBHOMEPHO JABIKYIIETOCS
Tela OT BPEMEHHU JBIKEHHUS TeJa, CUJIbI TPEHUS CKOJIBKEHHS OT Beca Teja, KauecTBa
00paboOTKM TIOBEPXHOCTEH Tel W HE3aBUCHUMOCTH CHUIIBI TPEHUS OT IUIONIATU
CONIPUKOCHOBEHUS TEJ, CUJIBI YIPYTOCTU OT YJIMHEHHS TMPYKUHBI, BBHITAIKHWBAIOMICH
Cuibl OT 00BEMa MOrpy)XEHHOM YacTH Tela W OT IJIOTHOCTH JKUAKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tejla, OT INIYOMHBI, Ha KOTOPYIO IOTPYKEHO Teo,
YCIIOBUI TMJaBaHUS TeJ, YCIOBHM paBHOBECHsI pbldara W OJIOKOB), y4acTBOBaTh B
MJIAHUPOBAHUHM Y4€OHOTO MCCIICIOBAHUS, COOMPATh YCTAHOBKY M BBITIOJIHSTH



U3MEpeHus, cleAys NpPeJJIOKEHHOMY IUIaHy, (PUKCHUpPOBaTh PE3yibTAaThl MOTYyYEHHOU
3aBUCUMOCTH (DM3MYECKHX BEIUYMH B BHJE MNPEAJOKEHHBIX TaOMUI] U TIpaduKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

NPOBOJUTh KOCBEHHBIE H3MEPEHHMS (PU3UYECKUX BEIWYMH (IUIOTHOCTH BEIECTBA
KUAKOCTH W TBEPAOTO TeNa, CHUa TPEHUS CKOJIbKEHHs, [aBJeHHE BO3IyXa,
BBITAJIKUBAIOIIAs CWJIa, [JEHCTBYIOLAs Ha NOrpyKEHHOE B JKUIKOCTh TEIO,
KOA((UIIMEHT TMOJIE3HOTO JIEUCTBUSl MPOCTHIX MEXAHU3MOB), CIENYs MPEAIOKEHHOM
MHCTPYKLMU: IIPU BBINOJIHEHUN U3MEPEHUN cOOUpaATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAUEHUE UCKOMOU BEJIMUNHBI,

coOmofaTh MpaBuia TEXHUKU Oe3omacHOCTH mpu padbore ¢ 1ab0paTOPHBIM
o0opynoBaHuEeM;

YKa3bIBaTh MPUHIMIBI JCHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOMNCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOUINECS COCY Ibl, OapOMETp, pbluar, MOABMKHBINA U
HETIOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MPHUHIMUIBI JIEWCTBUS HW3YYEHHBIX MPHOOPOB U TEXHUUECKUX
YCTPOMCTB C ONOpPOM Ha MX omucaHus (B TOM 4YHUCIE: MOJIIMITHUKH, YCTPOWCTBO
BOJIOIIPOBO/IA, THUAPABIMYECKUI IIPECC, MAHOMETP, BBICOTOMEpP, IMOPILIHEBOM HAcoc,
apeoMeTp), MCTOJB3Ysl 3HAHUA O CBOMCTBAX (PU3MUECKUX SIBICHUM M HEOOXOIUMBIC
¢du3nueckue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTh TPUMEPHl (HAXOAUTh HWH(POpPMAMIO O TMpPUMEpPax) MPAKTHIECKOTO
UCTIOJIB30BaHUSl (PM3UYECKUX 3HAHUH B MOBCEJHEBHOM >KU3HU JUII OOecreueHHs
0€30MacHOCTH TpU OOpallleHud ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHHsI 3/I0pOBbSI M COOJIOJCHHS HOPM SKOJIOTMYECKOT'O IOBEJICHHS B
OKpYXalolleu cpeae;

OCYIIECTBIISATh OTOOp HMCTOYHMKOB HHpopManuu B HHTepHETE B COOTBETCTBHH C
3aJIaHHBIM ITIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIUXCS 3HAHUN U ITYTEM CpPaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIJIEIATH HH(POPMALIMIO, KOTOpPast SBJSETCS IPOTUBOPEUNBOM
WJIH MOKET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BATh MPH BBIMOJIHEHUH YYEOHBIX 3aJJaHUI HAyYHO--TIOMYJISIPHYIO TUTEPATypy
(bu3NYeCKOro cojaepaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cet HHTepHer,
BJIaJIeTh NPUEMAMU KOHCIIEKTUPOBAHMSA TEKCTa, IMpeoOpa3oBaHus HHPOpPMALUU U3
OJHOM 3HAKOBOM CHCTEMBI B IPYIYIO;

CO03/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOLICHHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(pOpMaIK (PU3NIECKOT0 COAEPKAHUS, B TOM YHCIE MyOJIUYHO JIeaTh
KpaTKue COOOLIEHHs O pe3ybTaTaxX MPOEKTOB WM YYEOHBIX HCCIEIOBAHUM, IPU STOM
rpaMOTHO HCHOJb30BaTh M3Y4YCHHBIH MOHATUHHBIA ammapar Kypca (QHU3HUKH,
COIMPOBOKAATh BHICTYIIJICHUE NPE3EHTaLUEH;

IPY BBINOJIHEHUH Y4EOHBIX MPOEKTOB U HCCIEIOBAHUIN pacnpenessTh 0013aHHOCTU B
rpyHIe B COOTBETCTBUU C ITOCTABJICHHBIMU 33Ja4aMu, CJICUTH 32 BBIIOJIHEHUEM IIaHa
JeHCTBUN, aneKBAaTHO OLIEHUBATh COOCTBEHHBIH BKJIAJ B JEATENBHOCTh T'PYIIIHI,
BBICTpAauBaTh KOMMYHUKAaTHBHOE B3aUMOJIEUCTBUE, YUUTHIBAS MHEHHE OKPYKAIOIIHX.

K xonuy oOyuenust B 8 kJjiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaxkaTb C(HOPMHUPOBAHHOCTH y OOYHAIOLIUXCSI YMEHHI:

UCIIOJIb30BaTh IOHATHSA: Macca M pa3Mepbl MOJIEKYI, TEIUIOBOE JIBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHMS BEIIECTBA, KPUCTAIIMYECKHE M amMop(HbIe Tena,
HACBILEHHBI Y HEHACBILIEHHBIN 11ap, BIAXXHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPIHUsl, TEIUIOBOM JBUTaTEllb, FJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsl, FJIEKTPUUIECKOE
1oJie, IPOBOJAHUKU M JAMAJIEKTPUKH, MOCTOSHHBIN 3JIEKTPUYECKUI TOK, MarHUTHOE
1oJIe;



pa3nuyath SIBJICHUS (TEIUIOBOE pacIIUpEeHUuEe M C)KaTue, TeIvIonepeaaya, TeIIoBOe
paBHOBECHE, CMadMBaHHWE, KaNWUIApHbIE SBJICHUS, WCIApEHHe, KOHAEHcalus,
IUIaBJICHUE, KpucTaymm3anuss  (OTBepleBaHue), KUIMIEHUE,  TerJlonepenaya
(TEenIoNnpoBOJHOCTh, KOHBEKIMS, W3JIyYE€HHE), JJIEKTpU3alMsl Tel, B3auUMOJEHCTBHE
3apsA0B, ACUCTBUS 3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aHMMOJCHCTBHE
MarHuToB, AECHCTBME MAarHUTHOI'O IOJISI HAa MPOBOAHHUK C TOKOM, AJIEKTPOMarHWTHAas
WHAYKIMSA) T0 OINHCAaHHUI0O HUX XapaKTepHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUUECKOE SBICHNUE;

pacro3HaBaTh MPOSIBIICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUM B OKPY)KaIOLIEM MHpE, B
TOM 4ucie (U3MYECKUe SBJICHUS B MPHUPOJAE: IOBEPXHOCTHOE HATSIKEHUE U
KallWJUIApHBIE SIBJIEHUS B TNPUPOJE, KPUCTAIBI B Ipupoxae, u3inydeHue CoiHIa,
3aMep3aHre BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, UHEs, CHEra,
AIIEKTPUYECKUE SBICHUS B aTMocdepe, DSIEKTPUYECTBO JKUBBIX  OPIaHU3MOB,
MarHuTHOE Moje 3emiH, Apeld MoyIocoB, posib MAarHUTHOTO TOJS AJIsA KU3HU Ha
3emJie, MOJIAPHOE CUSIHHME, IIPU 3TOM MEPEBOAMTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO,
BBIICJISITH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3UUECKUX SBICHUM;

OIMCHIBATH U3YYECHHBIE CBOMCTBA TeNl U (PU3UUECKUE SBICHHS, UCIIONB3YS (U3NIECKHE
BEJIMYMHBl (TEMIEpaTypa, BHYTPEHHsISI JHEPIUsl, KOJIMYECTBO TEIUIOTHI, YyIEIbHAs
TEIUIOEMKOCTh ~ BEILIECTBA, YyJAENbHAs TEIJIOTa IUIABJICHUS, YJeJbHas TeIuioTa
napooOpa3oBaHus, yAedbHAs TEIJIOTa CrOpaHUsl TOIUIMBA, KOA(PQUIMEHT MOJE3HOTO
JEUCTBUS TEIJIOBOM MAIllMHBI, OTHOCHUTEIbHAS BJIAXXHOCTh BO3/AYXa, DJIEKTPUUYECKHM
3apsd, CWia TOKa, DJJIEKTPUUYECKOE HAaNpsHKEHUE, COINPOTUBICHHE IPOBOJHMKA,
yZIeTbHOE COMPOTUBIIEHHE BEUIECTBA, pab0Ta U MOIIHOCTH AJIEKTPUUYECKOTO TOKa), MpU
ONKCAaHUM TPABUIBHO TPAKTOBAaTh (PU3MUYECKUM CMBICI HCIOJNb3YEMBbIX BEJIUYHUH,
0003HaYeHUs] U €UHUIBI (PU3NUYECKUX BEJIMYMH, HAXOAUTH (POPMYJIBI, CBSI3bIBAIOIIHIE
JaHHYI0 (U3MUYECKYI0O BEJIMYMHY C JPYTMMH BEJIHYMHAMH, CTPOMUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SBJICHUS U MPOLECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO--KUHETHUECKOH TEOpUU CTPOCHHUS BEIlECTBa,
IPUHLMIT CYNEPHO3ULMU MOJel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHMs
3apsga, 3akoH OMa ans ydacTka nenu, 3akoH JDkoyns—JIeHua, 3akoH coXxpaHEeHHs
SHEPIud, TMPU TOM JaBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3allMCHIBATH €TI0
MaTEeMaTHYeCKOE BhIPAKECHUE;

OOBSACHATh (PU3MYECKHE MNpPOLECChl U CBOMCTBA TE€J, B TOM 4YHCIE U B KOHTEKCTE
cUTyanui IIPAKTUKO-OPUEHTUPOBAHHOT O XapakTepa: BBISIBIISITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JOTMYeCKHX IIaroB C
OTopoif Ha 1-2 M3y4YEHHBIX CBOMCTBA (PM3MUYECKUX SBICHUN, (PU3NIECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEI;

pemaTh pacuyéTHbIE 3a7add B 2-3 JEHCTBHA, WCIONB3ys 3aKOHBI M (OPMYIIHI,
CBA3bIBalOIIME (DUM3MYECKHE BEJIMYMHBL: HAa OCHOBE aHAJIW3a YCIOBHUA 3a/auyd
3aMMChIBaTh KPAaTKOE YCIIOBUE, BBISBIATh HEJOCTATOK JAHHBIX AJISl pELICHHs 3aJauH,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE Ul €€ PEeIICHHS, IPOBOIUThH PACUETHI U
CpaBHHUBATh MMOJIYUEHHOE 3HaUeHHE (PM3UUECKOI BETMYNHBI C N3BECTHBIMH JIAHHBIMH;
pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PpEIIUTh MPH TOMOIIM (U3NIECKUX
METOJIOB,  MCHOJb3yd  OINUCAHUE  HCCIEJOBAHMS,  BBIACIATH  MPOBEPSEMOE
MIPENIOJIOKEHNEe, OLIEHUBATh IPABUWIBHOCTh MOPSAAKAa IPOBEIECHUS HCCIIEeI0BaHus,
JIeN1aTh BBIBOJIBI,

MIPOBOJMUTH OMBITHI MO HAONIOICHUIO (PU3UYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwuisipHbIEe SIBICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3/AyXa OT €ro oObéMa,
TEMIIEPATYPbI, CKOPOCTHU MPOLIECCa OCTHIBAHUS U HAarpeBaHUs IPU U3ITyYEHUH OT I[BETa



u3Nydaroniel  (MOTJomarnieil) MOBEPXHOCTH, CKOPOCTh HCMApPEHUs BOABI OT
TEMIepaTypbl KHIKOCTH M IUIOMIAJM €€ TOBEpXHOCTH, DSJEKTpU3alUs Tel |
B3aMMOJICHCTBHE JJIEKTPUYECKHUX 3apsiOB, B3aUMOJECHCTBUE NOCTOSHHBIX MAarHUTOB,
BU3YaJIU3aI1sl MAaTHUTHBIX 10JIEH MOCTOSIHHBIX MarHUTOB, J€HCTBUS MarHUTHOTO TOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JICKTPOJABHUIATENS
MOCTOSIHHOTO TOKa): (opMynupoBaTh MpOBEpsieMble MPEANOI0KEHUS, COOUpPaTh
YCTAHOBKY M3 MpPEUIOKEHHOrO0 OOOpYAOBaHMs, OIUCBHIBATh XOJ ONbITA U
(dbopMynUpOBaTH BHIBOJIBI,

BBINOJIHATh MPSIMbIE U3MEPEHHs TEMIIEpaTypbl, OTHOCUTEJILHOW BIaKHOCTH BO3/yXa,
CWJIBI TOKa, HANpSIKEHUS C MHCIOJIb30BAHMEM AaHAJOrOBBIX NPHUOOPOB M JTaTYMKOB
¢u3nUecKUX BEIMYMH, CPAaBHUBATh pE3yJbTaThl W3MEPEHUH C Y4ETOM 3aJaHHOU
a0COIOTHOM MOTPEITHOCTH;

NPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKON BEIMUYUHBI OT JPYroM ¢
UCITIOJIb30BaHUEM NPSAMBIX M3MEPEHUH (3aBUCHUMOCTb COIPOTHBIEHHS MPOBOJHHKA OT
€ro JJIMHBI, IJIOUIaN MOMEPEYHOr0 CEUYEHHs M YAEIbHOIO CONPOTUBICHUS BEIIECTBA
IPOBOJHHKA, CUJIBI TOKA, NAYILEro 4Yepe3 MPOBOJHUK, OT HANpPSKEHUS Ha IPOBOJHUKE,
UCCIICIOBAaHUE TIOCJICAOBATEIFHOTO W MapajIeIbHOTO COEIWHEHUH IPOBOJIHUKOB):
IUIAHUPOBATh HCCIIEJ0BaHUE, COOUPATh YCTAHOBKY M BBIIOJHATH U3MEPEHUs, CIEAYs
NPEeUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yJIbTaThl NOJYYCHHOW 3aBUCHMOCTH B BHJIE
TaOJIUI U TPaQUKOB, A€TaTh BBIBOABI I10 pE3yabTaTaM HCCIIE10BaHMs;

NPOBOJIUTh KOCBEHHBIE M3MEPEHUs (U3NUYECKUX BEIUYMH (yIeNbHAs TEIUIOEMKOCTh
BEIIeCTBA, COMPOTHUBIICHHE MPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOIO TOKA):
IUTAHUPOBATh HM3MEpPEHMs, COOMpaTh OKCIIEPHUMEHTAIBHYIO YCTaHOBKY, CIEIys
NPEUI0KEHHON MHCTPYKIMH, ¥ BBIYUCIIATH 3HAUEHUE BEJTMUNHBL;

coOmoaTh MpaBWjia TEXHUKM 0€30MacHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPHUHIUNBI JCHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOMCTB € OIOpPOHM Ha WX omucaHus (B TOM 4YMCJE: CUCT€Ma OTOIUICHHS JIOMOB,
THTPOMETp, TapoBas TypOWHA, aMIIepMETp, BOJBTMETP, CUETYMK SIEKTPUUECKOM
SHEPIUH, IJIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTebHbIE AIIEKTPOIPUOOPHI
(mpuMepBl), SIEKTPUYECKHE TPEIOXPAHUTENN, DJIEKTPOMArHUT, 3JCKTPOJBUTATEND
HOCTOSIHHOTO TOKAa), MCIONb3ys 3HAaHUS O CBOMCTBaX (U3UYECKUX SIBICHUHA U
HeoOXouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh HPOCTbIE TEXHHUUYECKUE YCTPOHMCTBA M H3MEPHUTEIbHbIE HPUOOPHI 10
CXEMaM U CXEMaTHYHBIM PUCYHKaM (PKUAKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
THTPOMETp, ABHraTellb BHYTPEHHEI'O CTOpPAHMs, JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBbI UIEKTPUUECKUX ILIeTel C MOCIeI0BATeNbHbIM U MapajlIe]bHbIM COEINHEHHEM
AJIEMEHTOB, pa3Inyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPHUUYECKUX IICTICH;
NOPUBOJIUTh TpPUMEPHl (HaXOAUTh HHPOPMALMIO O MpPHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3UYECKUX 3HAHUN B IIOBCEJHEBHOM JKU3HU JUIsI OOecredeHus
0e30macHOCTH MpH OOpalleHHd ¢ NpudopaMM M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHMsI 3/10pOBbSl M COOJIIOJEHHUS HOPM 9SKOJOIMYECKOro IIOBEIECHUS B
OKpYXKarolleu cpeae;

OCYILECTBIIATh TMOUCK HHPOpManuu (¢uU3NYecKoro cojiepxanus B VIHTepHeTe, Ha
OCHOBE HMCIOIIMXCSA 3HAHUH W TMyTEM CpaBHEHUS JOMOJIHHUTEIBHBIX HCTOYHHKOB
BBIJICNATh MH(POPMALMIO, KOTOpas SBISAETCS NPOTUBOPEUMBON MM MOXET OBITh
HEJIOCTOBEPHOW;

UCTOJIb30BaTh MIPU BHITIOJTHEHUH YUEOHBIX 3a/1aHUil HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
(bu3n4ecKoro coJepx aHus, CIpaBOYHbIe MaTepUabl, pecypchl cetu MHTepHeT,



BIAJIETh TpUEMAMU KOHCTIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus HMHpOpMaUU W3
OZHOM 3HAKOBOM CUCTEMBI B JPYIYIO;

co37aBaThb COOCTBEHHbIE IHCHMEHHBIE W KpaTKHE YCTHBIE COOOIIeHUs, 00001mas
UH(POPMAIIMI0 U3 HECKOJIBKHX UCTOYHUKOB (PU3UYECKOTO COJEPIKaHHUs, B TOM YHUCIIC
nyOIMYHO  TPENCTaBIATh  PE3yAbTaThl MPOEKTHOW WM  HMCCIEAO0BaTEIbCKOM
JESITENBHOCTH, MPH 3TOM T'PAMOTHO HMCIOJIb30BaTh MU3YYEHHBIA MOHATUWHBIA aIapar
Kypca (U3HKH, CONPOBOXKIATH BRICTYILUICHUE MTPE3CHTAIINECH;

MPU  BBIMIOJHEHWH YYEOHBIX TIPOEKTOB M MCCIIEAOBAHUN (DU3HUECKUX TIPOIECCOB
pacupenensaTb 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABICHHBIMH 3a/la4aMH,
CIEINUTh 3a BBINOJHEHUWEM IUJIaHA JEHUCTBUM W KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHMBATh  COOCTBEHHBI BKJaA B  JEATEIbHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, MIPOSIBIISS TOTOBHOCTh Pa3pemiaTh KOH(IUKTHI.

K koniy oOydeHus B 9 kjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD Y 00 yUAIOIINXCS YMEHUM

HUCIIOJIB30BATh IIOHATHUA. CHUCTCMA OTCqéTa, MaTepI/IaHBHaH TOYKa, TpaeKTOpI/ISI,
OTHOCUTEIILHOCTh MEXaHHUYECKOTro IBHXKEeHHUs, nedopmanus (yrnpyras, miacTuyeckas),
TPEHHE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh W MEPEeTrpy3KH, IICHTP
TSOKECTH, aOCONIOTHO TBEPJOE TENO, IIEHTP TSHKECTH TBEPAOrO Tela, pPaBHOBECHE,
MEeXaHU4YecKue KoiebaHusi M  BOJHbBI, 3BYK, UH(QpPa3Byk U  YJIbTPa3BYK,
AIIEKTPOMATrHUTHBIC BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
}IaJ'II)HO?;OpKOCTB, CHeKTpBI I/ICHYCKaHI/ISI 1 IOTJIOIICHHA, anb(l)a-, 6eTa- n TramMma-
U3ITy4EHUs], U30TOIIBL, SAepHAs DHEPTeTHUKA,

pa3nauyath SBJICHHUS (PaBHOMEPHOEC W HEPABHOMEPHOE MPSAMOJIMHEHHOE JBHKCHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKCHIE, CBOOOIHOE TIa/ICHUE TN, PABHOMEPHOE
JBIKCHHE 110 OKPY)XHOCTH, B3aUMOJICHCTBUE TeJ, pPEaKTHBHOE JIBMIKCHUE,
KoeOaTenbHOE JBIDKCHUE (3aTyXamIIWe W BHIHYXKICHHBIC KoOJeOaHHs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTPaKEHUE 3ByKa, NPSIMOJIMHEHHOE pacrpoCTpaHEHHE,
OTpaXKCHHE U MPEIIOMIICHHUE CBETa, TIOJTHOE BHYTPEHHEE OTPAKCHHE CBETA, PA3JIOKCHHE
0eoro cBeTa B CIEKTP M CIOXKEHHE CIEKTPajIbHBIX IIBETOB, IUCIIEPCHS CBETa,
CCTCCTBCHHAs paI[I/IoaKTI/IBHOCTI), BO3HUKHOBCHHC HHHeﬁanOFO CHGKTpa I/I3JIY'-ICHI/ISI)
M0 ONKMCAaHUI0 WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JNaHHOE (U3UYECKOE SIBICHUE;

pacrno3HaBaTh MPOSBICHUE W3YUEHHBIX (PU3NYECKUX SBICHHUM B OKPYXArOIIeM MUpe (B
TOM 4YHclie (PU3UYECKHe SIBICHHUS B MPHPOJIC: MPWINBBI U OTJIMBHI, JBM)KCHHE IIAHET
COJIHC‘-IHOﬁ CHUCTCMBI, peaKTI/IBHOC JOBUXKXCHUC KUBBIX OpI‘aHI/I3MOB, BOCHpI/ISITI/IC 3ByKOB
JKUBOTHBIMH, 3CMIICTPSCCHUE, CEHCMHUYECKHUE BOJHBI, I[yHAMH, 3X0, I[BETa TEII,
OIITUYCCKHUC SABJICHHUA B HpI/IpOHC, 6I/IOJIOI‘I/I‘-ICCKO€ HeﬁCTBHe BUOUMOIO,
yIBTPa(UOJIECTOBOIO U PEHTICHOBCKOTO HM3JIYYCHHH, €CTCCTBCHHBIH pPaTuOaKTHBHBIN
(GOH, KOCMHYECKHE Jy4d, paJAMOAKTHBHOE W3IYYCHHE TMPHPOIHBIX MHUHEPAJIOB,
JICHCTBUE PaJIMOAKTUBHBIX M3IYYCHHI Ha OPraHu3M YeJIOBEKa), MIPH 3TOM IEPEBOIMUTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOWCTBA (TMPU3HAKH)
(U3NUECKUX SIBIICHUIA,

OIIMCBhIBATH I/ISYLIGHHI)IG CBOﬁCTBa TCII N CbI/ISI/I'-IeCKI/Ie SIBJICHUA, I/ICHOJ’IBSY?I (1)I/I3I/I'-IeCKI/Ie
BCJIINYMHBI (CpGZ[HSISI U MI'HOBCHHas CKOpOCTb TCJ1a HpI/I HepaBHOMepHOM JBHUXCHUU,
YCKOpEHHE, MepeMelICHHe, yTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CHJIAa YIPYTOCTH,
CUJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO MAaJeHUs, BEC Tela, UMITYyJIbC TeJa, MMITYJIbC
CHWJIBI, MEXaHWYeCKasi paboTa MU MOIIHOCTbD, MOTCHIIMAIbHAS YHEPTHS TeJla, MOIHATOrO
HaI HOBerHOCTBIO 3€MJIM, IIOTCHIIMAJIbHasA 3Hepr1/151 C)KaTOﬁ pr)KI/IHLI, KHUHCTHUYCCKAs
SHEprus, TOJHAas MeXaHWYecKas SHEprus, NMEpHoj M dYacToTa KoJIeOaHWH, JJIMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTelh MPETOMIICHUS



Cpelsl), TIPU ONMHMCAHUKM TPABWIIBHO TPAKTOBATh (DU3MUYECKUI CMBICI HCIOIB3YEMBIX
BEJIMYMH, OOO3HAYCHHUS M EAMHUIBI (PU3HMUECKUX BEJIWYHMH, HAXOIUTH (HOPMYIIHI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JIPYTMMH BEIMYMHAMHU, CTPOMTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3UUECKUE SIBICHUS M MPOIECCHI, HCIOIB3YS 3aKOH
COXpaHEHHsI PHEPruH, 3aKOH BCEMHUPHOIO TATOTECHHUS, MPUHLUN CYNEPHO3ULUU CHII,
HPUHIMI OTHOCUTENBbHOCTH ['anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHs UMITYIIbCa,
3aKOHBl OTPAXKEHHS M NPEJIOMIICHHS CBETa, 3aKOHBl COXPAaHEHHs 3apsIoBOTO U
MaccoBOrO YHCENl MpH SAJEPHBIX peakUusX, IpU OSTOM JaBaTh CIOBECHYIO
(opMyIHPOBKY 3aKOHA M 3aIUCHIBATH €TI0 MATEMATUYECKOE BHIPAKECHUE;

OOBSCHATh (PU3MUYECKUE NPOIECCHl M CBOMCTBAa Tel, B TOM 4YHUCIE M B KOHTEKCTE
CUTyalluld ~ TPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:  BBISABIATh  IPUYNHHO--
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX IIIaroB ¢ OMOPOi Ha 2—
3 HW3YyYeHHBIX CBOilcTBa (IUM3MYECKMX SBIEHUH, (U3MUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a/1a4M (ONUPAIOLIUECs HAa CUCTEMY U3 2—3 ypaBHEHMI), UCIIOIb3Ys
3aKOHBI M (POPMYIIBI, CBSI3BIBAOIINE (PU3MUECKUE BEIMYMHBI: Ha OCHOBE AaHAJM3a
yCIOBHS 3a/ladd 3alMChIBaTh KpPAaTKOE YCJIOBHME, BBISABIATh HEIOCTAIOLINE WU
M30bITOYHBIE JIaHHbIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOJUMBIE ISl PELICHHUS,
OPOBOIUTH PAacy€éTbl W  OLEHMBATh PEATMCTUYHOCTH IIOJIYYEHHOIO 3HAUYCHUS
(hU3UIECKON BEITUYHHBL;

pacmno3HaBaTh NPOOJIEMbI, KOTOPhIE MOXHO pPEIIUTh NPU MOMOIIK (PHU3UUECKUX
METO/OB,  MCIIOJIb3Yysl ~ ONMCAaHUE  HCCIEIOBAaHUS,  BBUIEIATH  IPOBEpSEMOE
NPEIOI0KEHNE, OICHUBATh MPABWIBHOCTh MOPSAKA TPOBEICHHUS HCCIEIOBaHUS,
JIeJ1aTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YIbTaThl HAOIIOCHUN U OIIBITOB;

MPOBOJUTH OTBITHI TTO0 HAOOJCHUIO (PU3MUECKUX SBICHUHA WIH (PU3HMUECKUX CBOWMCTB
Ten (M3y4eHue BTOPOro 3akoHa HplOTOHaA, 3aKOHA COXpaHEHUs SHEPTHH, 3aBUCHMOCTD
nepuoJia KojiebaHui NpyKMHHOTO MAasiTHUKA OT MacChl I'py3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHUMOCTH OT aMIUIATY/bI MaJbIX KOJeOaHu, MPSIMOIMHEHHOE PacpOCTpaHEHHE
CBETa, pa3lio)keHue OeJoro cBeTa B CIEKTP, M3yYEHUE CBOWCTB H300pakeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pakeHHUs TMpeaMera B coOMparomeid JuH3e,
HaOJIOZICHUE CIUIOIIHBIX W JIMHEHUYaThIX CHEKTPOB M3JIyYEHMs): CaMOCTOSATENILHO
cOOMpaTh YCTAHOBKY M3 NU30BITOYHOTO HaOOpa 000pYyAOBaHUS, OIMCHIBATH X0 ONbBITA U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBO/IBI;

HIPOBOJUTHh IPU HEOOXOAMMOCTH CEpPHUI0 MPSIMBIX H3MEPEHHi, Ompenenss cpeaHee
3HauUCHUE U3MepsieMOl BenUYHMHBI ((POKYCHOE paccTosHue COOMpArOIIel JHH3BI),
000CHOBBIBATh BHIOOD crioco0a u3MepeHust (M3MEPUTENBHOTO TpUbopa);

IPOBOJUTH HCCIICOBAHUE 3aBHUCUMOCTEH (PU3MUECKUX BEIMYMH C MCIOJIb30BAHHEM
OpSAMBIX HW3MEPEHUH (3aBUCHMMOCTb IyTH OT BPEMEHHM IPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadaabHOM CKOpPOCTH, MepHoja KoOJeOaHWH MaTeMaTH4eCcKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJla OTPaXEHHUS CBETa OT yrja MaJeHHs H
yIiia MpesioMJICHHs OT yIJia MaJeHus1): TUIAHUPOBaTh UCCIIEIOBAHNE, CAMOCTOSTELHO
coOMpaTh yCTaHOBKY, (UKCHUPOBATh PE3YJIbTaThl TOJYYCHHOW 3aBUCHMOCTH
¢u3nUecKUx BEIMYUH B BUJE TAaOJIUI U rpadUKOB, IelaTh BBIBOABI 10 pe3yjibTaTaM
HCCIIC/IOBAHMS,

NPOBOJUTH KOCBEHHBIE HU3MEPEHUS (U3NYECKUX BEIWYMH (CPEIHssI CKOpPOCTh H
YCKOpEHHE Tejia MPH PaBHOYCKOPEHHOM JIBIKCHHH, YCKOPEHHE CBOOOHOTO Ta/ICHMS,
KECTKOCTh MPY>KUHBI, KOI(PPUIUEHT TPEeHHUs] CKOJBKEHHUS, MeXaHuueckas pabora u
MOIIHOCTb, 4YacTOTa MW TEpHoJ] KoJeOaHMM MaTeMaTH4ecKoro M MPYKUHHOTO
MasTHUKOB, ONTUYECKAsI CHUJIa COOMPAIONICH JTMH3bI, paIMOAKTUBHBINA (HOH):



IUTAHUPOBATh U3MEPEHMsI, COOUPATh SKCIEPUMEHTAIbBHYIO YCTAHOBKY U BBINOJIHATD
U3MEpEHUs, Ceays MPEeNI0KEHHON WHCTPYKIIUH, BEIYUCIATh 3HAYCHUE BEITUYUHBI U
AQHAIM3UPOBATh IIOJYYEHHBIE pE3yJAbTaThl C YYETOM 3a/laHHOM MOTPEIIHOCTH
U3MEPEHMUI;

coOmofaTh MpaBWiIa TEXHUKH O€30MacHOCTH IMpu paboTe ¢ J1abopaTOPHBIM
o0opynoBaHuEeM;

pa3ianyaTh OCHOBHBIE MPHU3HAKU HM3YYCHHBIX (PU3MYECKUX MOJeNel: MaTepuaibHas
TOYKa, aOCOJMIOTHO TBEPIOE TEJIO, TOYCHUHBIH MCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
IUTAHETapHasi MOJENIb aTOMa, HYKJIOHHAsI MOJIENIb @aTOMHOTI'O Spa;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HW3YYEHHBIX NPUOOPOB U TEXHHUUYECKUX
YCTPOMCTB C ONOpPOM HAa HMX ONUCaHus (B TOM YHCIE: CIHUIOMETpP, AATUYUKU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHs, pakera, »5XOJOT, OYKH, IEepUCKOII,
¢doroannapatr, ONTUYECKHUE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETpP, Kamepa Buiibcona),
UCIIONIB3YS 3HAHUS OCBOMCTBAaX (M3MUYECKUX SBICHUN M HEOOXOIUMBbIe (PU3UUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKHM M3YYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, HW3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMYECKUX TMPOILECCOB TMPH
peleHnr y4eOHO-- TMPaKTHYECKUX 3a]ad, ONTHYECKHE CXEMbI ISl TOCTPOCHUS
M300pakeHH B MJIOCKOM 3epKalie U coOHparouieil TuH3e;

OPUBOJUTH HpUMEphl (HAXOAUTh HHPOPMALUIO O HpHUMEpax) MPaKTUYECKOTOo
UCMOJIb30BaHUS (PU3MYECKMX 3HAHWN B IOBCEJIHEBHOW JKM3HU Ui O0OecredeHust
0e30macHOCTH Mpu OOpallleHud ¢ NpubopaMu U TEXHUUYECKUMH YCTPOHCTBaMH,
COXpaHEHMsI 3]I0pOBbsi M COOJIOACHUS HOPM DKOJOTMUECKOro IOBEJCHHS B
OKpYKarolleu cpeae;

OCYILECTBIIAITh TMOMCK HH(popManuu (uznyeckoro cojepxanus B VIHTepHeTe,
CaMOCTOSITENIEHO (OPMYIUPYST TMOMCKOBBIA 3aMpoc, HAXOAUTh MYTU OMPEICICHUS
JIOCTOBEPHOCTH TMOJYyYEeHHON WHGOpPMAIlMM HAa OCHOBE HMEIONIUXCS 3HAHUW U
JIOTIOTHUTEIHHBIX HCTOYHUKOB;

UCIIONIb30BaTh MPU  BBINOJHEHWH Y4YEOHBIX 3a/JlaHuil  HAay4YHO--TIOMYJSPHYIO
auTeparypy (U3NYECKOTO COJEp)KaHHs, CIPABOYHBIE MaTepHallbl, PECYpChl CETH
Wntepuer, Bnaxete npuéMaMH KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(POpPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE NHCbMEHHBIE W YCTHbIE COOOILICHHS Ha OCHOBE
nH(OpMAIIMM W3 HECKOJbKHX HCTOYHUKOB (PU3MUYECKOTO COJACpIKAHUS, ITyOJIMIHO
IPECTaBIATh PE3YNbTATHl MIPOEKTHOW MJIM HCCIIEN0BATENbCKON AESITENBHOCTH, MIPU
3TOM TPaMOTHO HCIOJIb30BATh M3YYEHHBIM TMOHATUUHBIA ammapar H3y4aeMoro
pasgena (U3MKM M CONPOBOXJAATh BBICTYIUICHHE TNpe3eHTalMedl ¢  yuéToM
0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINIAHUPOBAHHUE

7 KIIACC
Ne HaunMeHoBaHue Koan4gecTBO 4acoB DJIeKTPOHHbIE Hcnoabn3oBanue Buabl nesiTeJIbHOCTH 00y4aK0IINXCS
n/m | pa3gesoB H TeM Bcero K/p | n/p (uudposbie) o0opyaoBaHuA ¢ yuérom padoyeii nporpaMmsl
NPOrpamMMmblI o0pa3oBaTe/bHbIE «Touka poctay» BOCIIUTAHMS
pecypcsl
Pa3nes 1. ®u3uka u eé poJb B NO3HAHUM OKPYJKalOIIero Mupa
dopMupoBaHUE ajanTanuu K
W3MEHSIOIINMCS YCIIOBUSM
COLIMAIIBHOW  CpeAbl:  CTPEMIICHHE
dusnveckue NpuOOpkl | aHAIM3UPOBATH u BBISIBJIATD
1.1 | ®usuka - HayKa o 2 bubnnoreka [JOK W Tpoleaypa MPSMBIX | B3aUMOCBSI3U TPHPOABI, OOIIECTBA U
pupoe https://m.eds00.ru/7f416194 | usmepeHnwuit SKOHOMHKH, B TOM 4YHCIE C
aHaJIOTOBBIM U | UCTIOJIb30BAHUEM buznueckux
UG POBBIM 3HAHUH.
prudopom. dopMupoBaHUE I[IEHHOCTH HAYIHOTO
OmnbiTel:  M3MepeHue | mo3HaHWs:  OCO3HAHWE  IICHHOCTH
dusnyeckue bubmmorexa [JOK JHbl.  M3MmepeHue | pu3mdeckol HayKM KakK MOITHOTO
1.2 BEJTMYWHBI 2 1 https://m.eds00.ru/7f416194 TEMIIEPATYPBHI. WHCTPYMEHTA IO3HAHUSA Mupa,
OCHOBBI ~ Pa3BUTHS  TEXHOJIOTHUH,
Hcnonp3oBanue BAKHEMIIEN COCTABIISIOLIEH
JaTYMKa KYJIbTYpBI.
TEMIIEpaTypbl dopmupoBaHue ajanTanuu K
MU3MEHSIOIIMMCS YCIIOBUSIM
COIMAJIbHOW M MPHUPOJHOM CPEJIbIL:
EcrectBeHHO bubmmorexa LIOK notpeOHOCT B (POPMHPOBAHUU
1.3 | HAyYHBIHMETO]I 2 1 https://m.edso0.ru/7f416194 HOBBIX 3HAHHH, B TOM 4YHCJC
MMO3HAHUS dbopMynmupoBaTh  HWIEH, IOHSITHSI,
TUNOTE3bI 0 GU3NYECKUX OOBEKTaX U
SIBJICHUSIX.
Wroro no pazneny 6

Pa3)1e.11 2. HepBOHa'{aﬂmee CBE€ACHHSA 0 CTPOCHUH BEUICCTBA



https://m.edsoo.ru/7f416194
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2.1 | Ctpoenue
BeIeCTBa

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

@opMHpOBaHUE ILIEHHOCTH HAY4YHOT'O
[IO3HAHM: OCO3HAHUE LICHHOCTH
¢u3nvecKoil HayKd Kak MOIIHOTO
UHCTPYMEHTa  IIO3HAHHUS MHpa,
OCHOBBIPA3BUTHUS TEXHOJIOTHH,

1 BAKHEMIIEN COCTABIISIOLLEH
KYJIBTYPBHI.
TBiKenie 1 [IposiBneHNe WHTEpeca K HUCTOPUH U
o BPEMEHHOM TOSTHU
99 | B3aUMOJICHCTBHE 2 bu6muorexa IIOK €0 peve ? y COCTOAMMIO
' YACTHII BEIIECTBA https://m.eds00.ru/7f416194 POCCHICKOM
¢bu3nUecKoil HayKH.
ArperatHbie bubnmoreka [JOK PazBuTtune HayuHoit
2.3 | cocrosmus 2 https://m.edso0.ru/7f416194 J0003HATEILHOCTH.
BEIECTBA
Hroro no pazneny 5

Paznen 3. /[BukeHue u B3auMo/ieiicTBHE TeJl

31 | Mexanuueckoe 3 bubmuorexa [IOK
' NBIDKECHHE https://m.edsoo.ru/7f416194
3.9 HNuepnus, Macca, 4 bubnnorexa [IOK
' IJTIOTHOCTh https://m.eds00.ru/7f416194
bu6numoreka [IOK
3.3 Cuna. Buter cnn 14 https://m.edsoo.ru/7f416194

JIBM>KeHUE 1O
HaKJIOHHOM
TJIOCKOCTH

dopMupoBaHHE IIEHHOCTH HAYYHOTO
IO3HAHUSA. OCO3HAHWE  IICHHOCTH
¢bu3nueckoil HayKd Kak MOIIHOTO
HHCTPYMEHTa IIO3HAHUA Mupa,
OCHOBBI ~ Da3BUTUS  TEXHOIOTHUH,
Ba)KHEHIIICH COCTAaBIISTIOIIICH
KYJIbTYPBI.

Bocnuranue yBaxxeHus K y4EHBIM U
ux Tpyay, GopMupoBaHue
YCTOHYMBBIX HDABCTBEHHBIX YYBCTB,
BBICOKOM KYJIBTYPBI IIOBEJICHUS KaK
OJIHOM U3 I'JIaBHBIX IIPOSIBICHUN
YBa)KCHHS YEJIOBEKA K JIIOJSIM IIPH
3HAKOMCTBE ¢ OuorpadusiMu yu€HbIX
W.HproToHa

PazButune nayyHoit
T0003HATEILHOCTH.
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Pa3znea 4. /laBjieHne TBEPABIX TeJl, dKMIKOCTEH 1 ra30B

JlaBneHue.

4.1 ITepenava naBneHus BuGuorexa [IOK
TBEPABIMU  TClaMKt, | 3 https://m.eds00.ru/7f416194
KHUIKOCTSIMH u
ra3aMu

bu6nuorexa LIOK
42 | [lasnenue 5 https://m.eds00.ru/7f416194
KNUIKOCTHU
AtmocdepHoe 6 bubnnoreka [IOK
4.3 JIaBJICHHE https://m.edso00.ru/7f416194
HeiicTtBue
4.4 | KHIKOCTH M ra3a Ha 7 Bubmiorexa LIOK

MOrPYKEHHOE B HUX
TEJI0

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

HccnenoBanue
IaBJIEHHUST CTOI0a
KHUJIKOCTH
(Ucnonb3oBanue
JaT4YMKa TABJICHUS)

Bocnuranue NnaTpuoTru3Ma: npu

pemieHnn  3agad  MPaKTHKO -
OpPUEHTHPOBAHHOTO XapakTepa,
3HaKOMCTBO c COBPEMEHHBIMU
CpescTBaMu

Opwuenranus Ha IpUMEHEHHE

bu3nYecKUX 3HAHUW IS peUICHUS
3a/1a4 B 00J1aCTH
OKPYXKaIOIIEeH Cpeabl.

DKosornyeckoe BOCITUTAHHE:
OpuCHTaIWA Ha IMIPUMCHCHUC
bu3MyecKux 3HAHUU IS pelIeHUS
3a/1a4 B 00JIaCTU OKPY>KAIOIIEH
Cpenbl, MIAHUPOBAHUS TMOCTYIIKOB H
OLCHKU UX BO3MOXHBIX HOCHC}ICTBI/Iﬁ
JUTSL OKpY’KaloIel Cpesibl; OCO3HAHUE
rJ100aIFHOTO xapakrepa
AKOJIOTHYECKUX TPOOIIEM U MyTeH UX
pelIeHNUs.

dopmupoBaHue aJanTaluu K
M3MEHSIOIIMMCS YCIIOBUSIM
COIMAJIBHOM W TPUPOJHOM CpEJbl:
MOTpeOHOCTH B

(hOpMHUPOBaHUH HOBBIX 3HAHUM, B TOM
qucie (bopmynupoBaTh ujien,
MTOHSTHS, TUIIOTE3BI O

¢u3HYecKuX OOBEKTaX W SBIICHUSAX,
CTpeMIIeHuE

aHAJTM3UPOBATh u BBISIBIISITD
B3aMIMOCBSI3U TPUPOBI, OOIIeCTBA U
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DKOHOMHKH, B TOM 4YHCIE C
UCIONIb30BaHNe (PU3HUECKUX 3HAHUH ,
MOTPeOHOCTh BO  B3aUMOJICHCTBUU
IpU BBINOJTHEHUH HCCIEAOBAHUN U
MIPOEKTOB (PU3NYECKOMN
HaNpaBJICHHOCTH.

Hroro no pasgeny
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Pasnea 5. Pa6ora u MOIHOCTH. JHEprus

bubnnoreka [IOK Bocrnnranne KynpTypbl
51 | PaboTa 1 MOIIHOCTb 3 1 https://m.edsoo.ru/7f416194 OOIICHHUS TIPU TPYIIIOBOMpadoTe.
[IpocTteie 5 1 bubmuorexa [IOK Pa3Butne nHayanoi
52 | MexaHM3MBI https.//m.edso0.ru/7f416194 TF0003HATETEHOCTH.
dopmupoBaHUE IIEHHOCTH HAYYHOTO
MO3HAHUS: OCO3HAHUE [ICHHOCTH
bu3nyecKoil HayKu Kak MOIIIHOTO
' JHEPrus https://m.edso0.ru/7f416194 OCHOBBI pa3BUTHs TEXHOJIOT'HH,
BOKHEHIIEH COCTaBIISIONICH
KYJIBTYPBI; pa3BUTHE Hay4IHOI
T0003HATEIILHOCTH, HHTEpEeca
K UCCJIeI0BaTEIbCKON
JIeSTETbHOCTH.
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO
YACOBIIO 68 12
I[TPOT'PAMME
TEMATHYECKOE IINIAHUPOBAHUE
8 KUIIACC
| Ne | HaumenoBanne KoaunuyecTBo yacon DJIeKTPOHHBIE HMcnoab3oBanne | Bujbl 1esiTe/IbHOCTH 06y 4aloIMXCst
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n/n pa3aesioB U TeM Bcero K/p n/p (undposBbie) o0opyoBaHus ¢ yuéTtom padoueil nporpamMmsl
MporpamMMbl o0pa3oBaTejibHbIE «Touka pocra» BOCHHUTAHUSA
pecypcbl
Paszgen 1. TensioBble iBJEHUA
Binnsanue tpeHnsa Ha | QopMHpPOBaHHE LIEHHOCTH HAYyYHOTO
11 CrpoeHnue n 7 Bu6amnorexa LIOK TeMIIepaTypy MO3HAaHHUA: OCO3HAHNE [IEHHOCTH
cBoOiicTBa https://m.edsoo.ru/7f4181ce | (Mcnonb3onne (rsHIeCKOil  HaykH KaK MOIIHOTO
BeIIECTBA JlaT4uKa WHCTPYMEHTA IMO3HAHUS MHpa,
TEMITepaTypHI.) OCHOBBI Pa3BUTHUSI TEXHOJIOTUH,
Hccnenopanue BakKHEHIIeH COCTaBJISIONICH
TETUIONPOBOJHOCTH, KYJbTYPBI; pa3BUTHE HAay4YHOU
YAEIBHON M0003HATEILHOCTH, HHTEpEca K
TEIIOEMKOCTH HCCIIET0BATEIIHLCKOM
HWIAHAPA. JICATCILHOCTH.
(Mcnonw3oBanue AHanu3 TOpPaKTHYECKUX CUTYyaluH,
JaT4uKa CBSI3aHHBIX CO CBOMCTBAaMH Ta30B,
TEMITepaTyphl) KHUIKOCTEN M TBEPIBIX TEI
12 | Tennossie bu6nuorexa LIOK Hccnenosanne O6C}’>K,I[CHI/IS DKOJIOTHUECKUX
— 21 1 5 https://m.edsoo.ru/7f4181ce | Temneparypsl HOCIeNICTBHI HCIIOJIb30BaHUS
KUTICHUS BOJIbI, | IBUTATENIel BHYTPEHHEr0 CrOpaHMs,
TEMIIepaTyphl TETJIOBBIX U THIPODJICKTPOCTAHIIUN.
IUTABIICHHS JIbAa
(Mcnonb3oBanue
JlaT4uKa
TeMIIepaTyphl)
Oxnaxxaenne npu
WCTIApEHUU
(Mcnonb3oBanue
JlaTYnKa
TEMITepaTyphI)
Hccnenopanue
OTHOCHUTEIBHOMN

BJIa)KHOCTHU
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Paznen 2. DuekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS

HccnenoBanue PazButne Hay4HOUN
DneKkTpuuecKue bubnnorexa [IOK 3aBUCHUMOCTH  CHWJIBI | JIFOOO3HATEIbHOCTH, UHTEPECA K
21 3apsiibl.3apsKCHHBIC 7 1 https://m.edsoo.ru/7f4181ce | Toka OT HAMPSKEHUS, | UCCIEIOBATEILCKON
Tena U uX COTNPOTHUBIICHUS. NeATeITbHOCTH
B3aMMO/ICICTBUE (Mcnonb3oBanue
JaT4uka  Toka  H | DopMHpOBaHHE TPYJIOBOTO
HaIpsKEHUs ) BOCIIUTAHUSA: AKTHBHOE Y4YacTHE B
Uccnenosanue pelIeHnr TMpakTU4YecKuxX 3amad ( B
CONPOTUBJICHUS JBYX | paMKax CEMbH, IIIKOJIBI, CBOETO
pa3HBIX MAaTEPUATIOB. | MTOCEJIKA, OKpyra, obnacTh)
29 IMocTostHHEBIN bu6mmoreka [IOK (Ucrnionw3oBanue TEXHOJIOTUYECKOH U  COLIMAIbHOH
ANEKTPUIECKUNTOK 20 7 https://m.edsoo.ru/7f4181ce | maTuMka  TOKa M | HAMPaBICHHOCTH, TPEOYIOMIMX
HaIpsKEHUS ) bU3MYECKUX 3HAHWH; WHTEpeC K
Uccnenosanue MPaKTUYECKOMY M3Yy4YEHUIO
HarpeBaHus npodeccuii, CBI3aHHBIX C
MIPOBOAHHKA IpH | GU3NIECKON HAYKOM.
MPOXOXKJICHUH  TOKa
(Ucnonb3oBanue
JaTyuKka  TOKa U
TEMITePaTypPHhI)
Uccnenosanue DKOJ0rH4ecKoe BOCTIHTaHUE:
MAarHUTHOTO MOJIsl, | OpUEHTAIIUS Ha IPUMEHECHHE
CO3/1aBa€MOr0 buznyecKux 3HAHUW JUISI pELeHHs
bubnuotexa [IOK MMOCTOSTHHBIM 3aJ1a4 BOOJIaCTH
2.3 | MaruurtHble sSBJIEHUS 6 1.5 | https://m.edsoo.ru/7f4181ce | moa0coBBIM OKPY’KaIOIIel cpenbl, MIaHUPOBAHUS
MarHUuTOM. MOCTYIKOB U OIEHKH UX BO3MOXKHBIX
(Mcnonb3oBanue MOCJIEACTBUM  [UIL  OKpYyXKarolen
JaTYMKa MAarHUTHOTO | CPEe/Ibl;  OCO3HAHWE  TJI00aJTBFHOTO
TOJIsT) XapakTepa 3KOJIOTHYECKUX
HccnenoBanue po0JIeM U MyTeH UX pelIeHUs]

JIEeUCTBUIT MAarHUTHOT'O

®opMHUpOBaHUE IEHHOCTH HAYYHOTO
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2.4 | DneKTpoOMarHuTHas 4 bubnuoteka [IOK MOJIsl Ha MPOBOJHHUK C | MMO3HAHUA: OCO3HAHUE LIECHHOCTH
HHTYKITASI https://m.edso0.ru/7f4181ce | Toxom. (GU3MUECKON HAayKM KaK MOIIHOTO
(Mcnonp3oBanme WHCTPYMCHTA MTO3HAHUS MUpa,
JaT4dKa  TOKAa M | OCHOBBI Pa3BUTHUS TEXHOJIOTHH,
MAarHUTHOTO TIOJISA) Ba)KHEUIIIEH COCTABIIAIONIEN
Habmonenue KYJBTYPBHI.
MarHUTHOTO TIOJIsT
KaTYIIKH
WHIYKTUBHOCTH c
TOKOM TIPH IUIABHOM
W3MCHCHUN TOKa
yepes HEE.
(Ucnonb3oBanue
JaTdMKa ~— TOKa |
MarHUTHOTO TIOJIS)
Habmronenue
MarHUTHOTO noJist
KATYIIKH
WHAYKTUBHOCTH c
TOKOM CO CTaJIbHBIM
cepAeUYHUKOM H 0e3
HEro0 TpU TUIABHOM
W3MEHEHUU TOKa
yepes HEE.
(Mcnonb3oBanue
JaTduKa ~ TOKa |
MarHUTHOTO TOJIs1)
UccnenoBanue
WHAYKIIMOHHOTO TOKa
(Mcnionb3oBanue
JaT4dKa ~ TOKa |
MAarHUTHOTO TIOJISA)
37

Hroro no paszueny
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68 4 145
YACOB IIOITPOI'PAMME
TEMATHYECKOE IINTIAHUPOBAHMUE
9 KJIACC
Ne HaumenoBaHue KoandecTBo yacoB DJIeKTPOHHbIE HUcnoan3oBanue Buabl gesiTeJIbHOCTH 00y YA IIUXCS
n/n pa3aesioB U TeM Bcero K/p n/p (undposbie) o0opynoBaHus ¢ yuéTom padoueil mporpaMmsl
NPorpamMmbl o0pa3oBaTe/bHbIE «Touka pocta» BOCIIUTAHUA
pecypchbl
Paznen 1.Mexannueckue siBJIeHUS
dopMUpoBaHUE IIEHHOCTH HAYYHOTO
JBmxeHue 10 | MO3HAHUSA: OCO3HAHUE IICHHOCTHU
Mexannyeckoe 10 1 bubnnorexa [IOK HaKJIOHHOM ¢u3nyeckoil Haykd Kak MOIIHOTO
1.1 | nBwxenue u https://m.edsoo.ru/7f41a4a6 | maockocTH MHCTPYMEHTa  MO3HAHHUA  MHUpa,
Croco0bI ero (Mcnionb3oBanue OCHOBBI Pa3BUTHS TEXHOJIOTUH,
OIIMCAHMS JaTYMKA YCKOPEHUS) Ba)KHEUIIIEH COCTAaBJISAIONICH
KYJIbTYpHI, pa3BUTHE Hay4IHOU
M0003HATENLHOCTH, HHTEpeca K
HCCIIET0BATEIIHLCKOM
JIeSITCIIbHOCTH.
20 1 3 bubnmoreka [JOK VYckopenue o00bekTa, | PasBuTtHe marpuoTusma: pacckas o
1.2 | Bsaumoneiicteue https://m.edsoo.ru/7f41a4a6 | npuBs3aHHOTO K | CO3/IaHUU CcaMoro IPO3HOTO
Tl rpy3y, CBOOOJIHO | pEaKTUBHOTO OPY>KHSI BPEMEH BOIHBI
[agaroliero BHU3 — TBapjueiickoro MuHOMeTa bM-13,
(Ucnonb3oBanue BCKOpE JTI000OBHO Ha3BaHHOTO B
JATYNKA YCKOPCHHS) HApOJIC «KATIOIIIA.
HccnenoBanue Bocrnuranue yBakeHUs K yYEHBIM M
3aKOHBI 10 3 bubnnorexa [IOK YCKOpEHHUS Tea, ux TPyAY, dbopMupoBaHue
13 | coxpanenns https://m.edsoo.ru/7f41a4a6 JIBHKHMOTO yCTOI‘/’I‘{I/\I’BHX HPaBCTBCHHBIX YYBCTB,
MPYKUHOU OT BBICOKON KYJIBTYpPbhl TIOBEJCHHUS Kak
YKECTKOCTU NIPYKUHBl | ONHOW W3 TJABHBIX MPOSBICHUI
Y YIJTMHEHUS. YBOXXEHHUSI YEJOBEKA K JIIOASM TpHU



https://m.edsoo.ru/7f41a4a6
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(Mcnonb3oBanue
JaTYNKa YCKOPEHHUS)

3HaKOMCTBE ¢ OmorpadusimMu ydeHbIX
H. Herotona u I'.I'anumes.

Hroro no paszneny 40
Paznen 2. MexaHn4ecKHe KOJe0AHUS H BOJTHEBI
2.1 Mexannueckue 7 Bu6imoreka [OK
KoseOanust https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckue 8 1 bubanorexa LIOK

BOJIHBI. 3BYK

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

Hccnenopanue
3aBHCHMOCTH
KoJieOaHui
MPY>KUHHOTO
MasiTHHUKA OT MAacChl U
JKECTKOCTH.
(Ucnonb3oBanue
JATYMKA YCKOPCHHS)
Hccnenopanue
3aBHCHMOCTH
KoJieOaHui
MaTEMaTHYECKOTO
MasiTHUKA OT JJIMHBI
HUTH.

Hccnenosanne
3aTyXarIlux
KoJIcOaHUI.
(Mcnonb3oBanue
JTATYMKA YCKOPEHUS)

Bocnuranue KyabTypbl OOLIEHUS ITPU
TPYIIIOBOH paboTe.

DcTeTHuecKoe BOCITUTaHUE -
dbopMUpOBaHUE OTPECICHHOTO
ACTETHYECKOTO OTHOIICHUS YeJIOBEKa
K  JICCTBUTEIBHOCTH, OTMEYaeM
MHOT000pa3ue, KpacoTy, 3HAYUMOCTh
3BYKOB B MUPE MY3bIKH,KHUHO.

Hroro no paszneny 15

Pasznen 3. 3H€KTpOMaFHI/ITHOC IM0JI€ U JIEKTPOMATHUTHBIC BOJTHBI



https://m.edsoo.ru/7f41a4a6
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3.1

DIIeKTPOMarHuTHOE
oJie u
OJICKTPOMArHMuTHBIC
BOJTHBI

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

UccnenoBanue
3aBHCHMOCTH
WHIYKIAHA
MarHUTHOI'O IIOJA OT
CHUIBI TOKa,
MPOTEKAIOILIET0 Yepe3
KaTyIIKY.
HccnenoBanue
3aBHCHMOCTH
WHIYKIAH
MardUTHOTO IIOJSA OT
KOJIMYECTBA BUTKOB B
KaTyIIKe.
Hccnenopanue
WHIYKIIMOHHOTO TOKA.
(Ucnonb3oBanue
JaTyuka ~— TOKa M
MarHUTHOTO T10J1s1)
Hccnenosanune
JNIEUCTBUII MAarHUTHOT'O
MOJIsI Ha TIPOBOJHUK C
TOKOM.
(Mcnonb3oBanue
JaTyuka ~ TOKa W
MarHUTHOTO TIOJIS)

Habmronenue
MarHuTHOIO OJIsA
KaTyIIKA
UHIYKTUBHOCTH c
TOKOM IIpHU IIJIaBHOM
U3MEHEHNN TOKa
yepes HEE.

(Mcnonb3oBanue

Bocnuranue TBOPYECKOTO
MBIILICHUE, CMEJIOCTH CBOUX
CYXKJICHHH, KYJIBTYPY peun.
Peanuzanus 00yUaroIuMucs

WHAVBUIYTBHBIX U TPYIIITOBBIX
MIPOEKTOB.



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

JaT4yHuKa TOKa n
MardmMTHOI'O HOJ'IH)

HaGmoneunue
MarHuTHOTO OISt
KaTYILIKU
WHAYKTUBHOCTH c

TOKOM CO CTaJbHBIM
cepreyHukoM u 0e3
HErO0 TIpU IUIABHOM
W3MEHEHUU TOKa
yepes Heé
(Mcnonb3oBanue
JaTyuKa — TOKa |
MarHUTHOTO TIOJIS1)

Hroro no pazneny

Pazgen 4. CBeToBble AIBJICeHUSA

3aKOHbI BuGanorexa [IOK BOCHI/IT&HE/IC KyJbTYpBI OOIIEHUS TPU
4.1 | PAcHpOCTpaHCHIA https://m.edso0.ru/7f41a4a6 IpYINIoBoii pabore.
cBeTa
4.9 | JIuH3El M bubmuorexa [IOK Ypok TBOpUecTBa
ONTUYECKUE https://m.edsoo.ru/7f41a4a6 «3a cTpaHuIlaMH Y4eOHUKOBY.
PUOOPHI
DcreTudeckoe BOCIIHTaHUE -
43 Paznoxenue 6emoro bu6mmoreka [IOK dbopmupoBaHue OTIPE/ICIIEHHOTO
' CBETa BCIIEKTP https://m.edsoo.ru/7f41a4a6 JCTETHUYECKOIO OTHOILIEHUS YEIOBEKa
K JIEUCTBUTEIILHOCTH, HA3y4aeM

panyry, KaKk IpOsIBICHUE AUCIEPCHH,
OTKpbITON HBIOTOHOM.
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Wtoro no pasneny
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Pasznen 5. KBanroBblie iBJIeHUS

[IposiBneHne uWHTEpEca K HUCTOPUM U

51 Hcnyckanue u 4 1 bubmmoreka LIOK COBPEMECHHOMY COCTOSIHUIO
' MOIJIOIICHUECBETA https://m.edsoo.ru/7f41a4a6 poccuiicKoii (hU3NUecKoil HAYKHL.
aTOMOM
DKOJIOTHUECKOE BOCIIUTaHUE:
5.2 Crpoetme 6 1 bu6nmmoreka [IOK pellleHre 3aad C HKOJOTMYECKUM
ATOMHOTO s7pa https://m.edsoo.ru/7f41a4a6 coJiepKaHueM, OOCYXKJIEHHE METOJOB
JUTSL YTUIIM3aluY, TiepepaboTKu U IS
JIAJIbBHENIIETO HCTIOJIb30BaHUSA
pPaiOaKTUBHBIX OTXOJIOB.
Oco3HaHMe TIEHHOCTH (pu3udecKon
5.3 SnepHble peakuu 7 1 bubmmorexa [IOK HayKM KakK MOIIHOI'O HHCTPYMEHTa
https://m.edsoo.ru/7f41a4a6 MO3HAHMUSI MHUpa, OCHOBBI Pa3BUTHS
TEXHOJIOTHH, BaKHEHIIICH
COCTAaBIISIONIEH KYJIbTYpPHI.
Uroro no pazneny 17
bubnmnoreka [JOK
6.1 Tosroperne 9 2 https://m.edsoo.ru/L71f41a4a6
00o01eHne
coJlep>KaHus Kypca
¢u3nku 3a7-9 kmacc
Hroro no pasneny 9
OBIIEE
KOJIMYECTBO 102 21
YACOB I1O

ITIPOTPAMME
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IIpuiio:xkenune Kk padoueii nporpamme

Onucanue OEHKH NPeIMETHBIX pe3yJabTaToB N0 npeamMeTy «Pusuka»

7 Kiaace

Ne
o/

[IpoBepsieMble yMeHUsI/TITaHUPYEMBIE PE3yJIbTaThl

®opma OLICHUBaHUSA

[Ipumepnas
naTa
MIPOBEACHUSA

YMeHne HCIoIL30BaTh MOHATHS: (1)I/I3I/I‘-I€CKI/IG )51
XUMHUYECKHE SBJICHUS, HAOIIOICHNUE,
9KCIICPUMCHT, MOJCIb, THUITIOTE3Aa, CANHUIIbI
¢u3nveckux  BEJIWYHMH,  aTOM,  MOJICKYJa,
arperatHele  COCTOSIHUS — BemiecTBa  (TBEpHOE,
KUJKOE, Ta3000pa3HOE).

Tect

CeHTs06pb

YMeHue HuCnoiab30BaTh MOHATUSA: MEXAHMUECKOE
JBUKCHHE (paBHOMEpHOE,  HEpaBHOMEPHOE,
IPSIMOJIMHENHOE), TpaeKkTopus,
paBHOJEHCcTBYIOMAs cwi, nedopmanus (ympyras,
IUTACTHYECKas), HEBECOMOCTb, COOOIIAIOIIUECS
COCY/IbI.

Tect

OxTs6pb

YMmenne  paznmuath  sBieHus  (auddysus,
TEIUIOBOE JIBUKEHUE YaCTHI] BEIIECTBA).

CaMocrosTeapHas
pabota

CeHTs0pb

VYMenue pasznuyuarth  SBJICHUST ~ PAaBHOMEpPHOE
ABMIKCHUC, HCPAaBHOMCPHOC ABHIKXCHUC, MHCPLUA,
B3aMMOJICHCTBHE TeJ, paBHOBECHE TBEPABIX TeEIl C
3aKpEIUIEHHON OCBIO BpALLICHUS.

CamMmocTosTeNnpHas
pabota

OxTs6pb

YMeHue pas3nnyarh SIBICHHS Iepenada JaBICHUS
TBEPABIMM  TEJIAMH, HKUAKOCTIMU U Ta3aMy,
aTMocepHOe  JlaBJCHUE, IIJIaBaHUE TEI,
IpEeBpalIeHUs]  MEXaHWYECKOM  BHEprum) 1o
OIMCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OTIBITOB, TEMOHCTPUPYIOLINX JAHHOE (PU3NYECKOE
SABJICHUE

DKCNEPUMEHTAIIbHBIC
3a/1aHus

SuBapb

YMeHue pacro3HaBaTh MPOSIBICHUE H3YyYEHHBIX
(GuU3MYECKUX SIBICHHUNA B OKPYXKAIOIMIEM MHUpPE, B
TOM Yuciie (U3UYECKHUE SBICHUS B MPHUPOIE:
MPUMEPHI IBUKEHUS C PA3JIMUHBIMU CKOPOCTSIMU B
JKUBOM M HEXHMBOM NPUPOJE, HEHUCTBUE CHJIbI
TpEHUsT B TPUPOJE U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBICHHS Ha KUBOW OpraHH3M,
TUTABaHWE PHIO, phlYard B TeJie 4YeJIOBEKa, IPHU
3TOM MEpPEBOAUTH MPAKTUYECKYI 3ajJadyy B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOMCTBA
(mpu3Haku) GU3MYECKUX SIBICHUU.

YceTHBI onpoc

OxTs6pb

YMeHne onuchiBaTh U3y4EHHBIE CBOWCTBA TEN U
dbusznyeckue SBICHHS, WCHONB3YS (HU3UUECKHE
BEJIMUMHBI (Macca, 00BbEM, MIIOTHOCTh BELIECTBA,
BpeMsi, TyTh, CKOPOCTh, CPEIHSISI CKOPOCTbh, CHIIA
YIPYTOCTH, CHUJIA TSKECTH, BEC TeJa, CHJIa TPEHHUSI,
napieHue (TBEpAOro Tena, >KUIKOCTH, Trasa),

JlaGopaTopHas
pabota

Hos6pb,
NeKadph,anpeib




BBITAJIKMBAIOIIAsl CHJIa, MeXaHW4deckas palora,
MOIIHOCTh,  TJIEYO  CHJIBI, MOMEHT  CHJIBI,
KOA(PUITUEHT MOJE3HOTO JEUCTBUS MEXaHU3MOB,
KUHETUYecKass M TMOTEHIUaJIbHasl SHEPrus), Mpu
ONMCAHUN TPABUIBHO TPAKTOBATh (PU3UICCKUI
CMBICJT MCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUCHHUSI
U CIUHUIBI (U3WYCCKHX BEJIIMYUH, HAXOJIUTh
(GbopMyIibl, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYIHMH BEJIHMYWHAMH, CTPOHUTH
rpaduKu M3YYEHHBIX 3aBUCUMOCTEH (DU3MUECKUX
BCJIMYHH.

YMeHune xapakTepru3oBaTh CBOMCTBA Tell,
dbuznyeckre SBICHUS U MPOLIECCHI, UCIOIB3YS
MpaBuJjIa CIOXKEHUS CUJI (BIOIb OJTHON TIPSIMOIA ),
3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBUJIO paBHOBECHsI pbryara (6JI0Ka), «30JI0TOE
MIPABHUIIO» MEXAHUKH, 3aKOH COXPaHEHUS
MEXaHWYECKON YHEPTUH, ITPU ITOM J1aBaTh
CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aMUCHIBATH
MaTEMaTHYECKOE BBIPAKCHHE.

YcTHBI opoc

®despaib

YMmeHue  OOBSICHATH  (pU3MUECKHe  sBICHUS,
NPOIIECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTCKCTE CUTYAIMi MPAKTUKO-
OPUCHTUPOBAHHOT'O XapaKTepa: BBISBIAThH
MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH
o0BsicHeHue u3 1-2 JIoruyecKkux MIaroB ¢ OMOpoit
Ha 1-2 W3ydYeHHBIX CBOWCTBA (PU3MUECKHX
SIBJICHUI, buznyeckux 3aKOHAa N
3aKOHOMEPHOCTH.

YceTHBI onpoc

B Tteuenune
rozga

10.

YMmenue pemarts pacy€THble 3amaud B 1-2
NCHCTBUS, WCIONB3YSl 3aKOHBI H  (HOpMYJIbI,
CBSI3BIBAIOIINE (PM3UYECKUE BEITMUMHBI: HA OCHOBE
aHalM3a YCJIOBHUS 3a/ladyd 3allUChIBaTh KPAaTKOE
yCIIOBHE, TOJCTAaBIATh (PU3MUECKUE BEIMYUHBI B
dopMynbl M TPOBOJIUTH pacuéThl, HAXOIUThH
CIpaBOYHBIC JJAHHBIE, HEOOXOIUMBIE IS PEUICHHUS
3aJla4, OLEHMBATh PEATUCTHUYHOCTH MOJYYEHHOM
(bU3NYECKOI BEJIMUMHBI.

IIpakTrKyMmBI 110
PELICHHUIO 3a1a4

OKTs10pB,
JeKadpb, MapT,
Mai

11.

VYMeHue pacno3HaBaTh MpoOOJIEMBI, KOTOpBIE
MOXKHO pEWMUTh MpH MOMOUM  (PU3HUECKUX
METOJIOB, B OIIMCAHUM MCCIEAO0BAaHUS BBIIEIATH
IIPOBEPSIEMOE IIPEIIOJIOKEHHE (runotesy),
paznuyath M HMHTEPHPETUPOBATH IOTYYEHHBIN
pe3ynbTaT, HaxOJUTh OIIMOKM B XOJ€ OIbITA,
JIeJ1aTh BBIBOJIBI [10 €70 PE3YyJIbTaTaM.

DKCIEepUMEHTAIbHBIC
3aJaHus

B Teuenune
roma

12.

YMeHue mNpoBOAUTH OMNBITHl IO HAOIIOACHHUIO
¢u3nueckux SBICHUA WIN (U3UUYECKUX CBOMICTB
Te: ¢dbopMynupoBath MIpOBEpsieMbIE
OpPEINoNoXKeHUsl, CcoOupaTh  yCTAaHOBKY U3
NPEUI0KEHHOI0 000pYAOBaHUs, 3alMChIBATh XOJ
omnbiTa U (HOPMYIHPOBATH BBIBOJIBI, BBITOIHSITH
IPSIMBIE U3MEPEHMsI PACCTOSIHUSA, BDEMEHHU, MaCChl
Tena, o00bEMA, CHIBI M TEeMIEpaTypbl C
UCIOJIb30BAaHUEM  AHAJIOTOBBIX M IU(PPOBBIX

DKCMEepUMEHTAIIbHBIC
3a/aHus

B teuenue
roga




npuOOpOB, 3amMUCHIBATh IOKa3aHUS TPUOOPOB C
y4€TOM 3a/laHHON aOCOJIIOTHOW MOTPEIIHOCTH
WU3MEPECHUM.

13.

YMeHune npoBOIUTH HCCIEAOBAHHUE 3aBHCHUMOCTHU
ONHON (u3MYeCKOlW BEIWYMHBI OT JPYrod C
HCIIOJIb30BaHUEM MPSIMBIX U3MepeHuit
(3aBUCUMOCTH TYTH PABHOMEPHO JIBMIKYILErOCs
Tela OT BPEMEHHU [IBIDKEHUS Tela, CUIIbl TPEHUS
CKOJIb)KEHHUSI OT Beca Teja, KadecTBa 0OpaboOTKH
MOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIbI TPCHHUS
OT IUIOLIAJM CONPUKOCHOBEHUS  TEJ, CHIIbI
YIPYTrOCTH oT YITTUHEHUS MIPYXUHBI,
BBITAJIKMBAIONICH CHIIBI OT 00bEMa MOrpyKEHHOM
4acTH Tejla M OT IUIOTHOCTU JKUIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeJla, OT ITTyOUHBI,
Ha KOTOPYIO MOTPYKEHO TEJ0, YCIOBUM IIaBaHUs
TEJ, YCIOBHI paBHOBECHA pbluara M OJIOKOB,
y4yacTBOBaTh B  IUIAHUPOBAHMU  Y4eOHOTO
UCCIIEIOBAHMSI, COOUPATh YCTAaHOBKY M BBIIIOJHSTD
U3MEpEeHUs, Cleayd MpPeUIOKEHHOMY IUIaHy,
¢uKcupoBathb pe3yJIbTaThI IIOJIy4E€HHOU
3aBUCHUMOCTH (DU3UYECKUX BEJIMYMH B BHUJE
NpPE/UIOKEHHBIX TaOmuI u TpaduKoB, JelaTh
BBIBO/JIBI 110 pE3yJIbTaTaM HCCIIEeI0BaHUS.

JlabopaTopHbie
paboTHI

OKTs0pB,
JlexalOpsb,
MapT, anpeb

14.

YMeHue NpoBOAMTH KOCBEHHBIE H3MEPEHUS
¢u3nUecKux BeIUUUH (TUIOTHOCTD BEIIECTBA
JKAJIKOCTH W TBEPAOrO Teja, CHJIa TPEHUSA
CKOJIBXKEHUS, IaBJICHHE BO3/1yXa, BHITAIKMBAIOIIAs
CWJIa, JICUCTBYIONIAsi Ha MOTPYKEHHOE B KUAKOCTh
Teno, kodpduIMEeHT  MmoNe3HOro - JAEWCTBUS
NPOCTBIX MEXaHH3MOB), CIENys MPeTOKEHHON
UHCTPYKLMU: TIPU  BBINOJIHEHUH  HM3MEpPEHUM
coOMpaTh HAKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIYHUCIISITh 3HAYCHHE UCKOMOI BEJTMYUHBI.

JlaGopaTopHsble

paboThI

Hos6ps,
MapT, anpeib

15.

VYMenue ~ coOmomaTe — MpaBWiIa  TEXHUKH
O6e3zomacHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
000py/I0BaHUEM.

HaOmroneuune

B teuenune
roga

16.

VYMeHue yka3blBaThb  NPUHUUIBI  JACHCTBUSA
npuOOpOB U TEXHUYECKHX YCTPOMICTB: BECHI,
TEPMOMETD, JTUHAMOMETD, cooOmaromuecs
COCy/Ibl, OapomeTp,  pblyar, MOJIBUKHBIN
HEMOABUKHBIN 0JI0K, HAKJIOHHAS TNIOCKOCTb.

YceTHBI onpoc

B Tteuenune
roga

17.

YMeHue xapakTepu3oBaTb NPUHLUIBI JIEHCTBUS
M3YYEHHBIX TPUOOPOB M TEXHUUYECKUX YCTPOICTB
C omopol Ha uX omnucaHus (B TOM YHCIE:
MOJUIUITHHAKH, YCTPOMCTBO BOJIOIIPOBO/A,
TUAPABIMYECKUI IIpecc, MaHOMETpP, BBICOTOMED,
HOPIIHEBOH HACOC, apEOMETP), UCIOJIb3Ysl 3HAHUSA
0  cBOMCTBaxX  (U3MYECKUX  SBICHUH |
HEOOXOANMBIE buzngeckue 3aKOHBI u
3aKOHOMEPHOCTH.

VYceTHBI opoc

B teuenue
rona (1o mepe
U3YyYCHUS
prOOpOB)




18.

YMeHue - nOpuBOOUTH — IpUMEpPBl  (HAXOIUTh
UHPOpPMALIMI0O O TpUMepax) MPaKTHUYECKOro
HCIIOJIL30BaHUA buznyeckux 3HAHUM B
NOBCEJHEBHONM  XM3HM A oOecreueHHs
0e30macHOCTH TpU OOpalleHuH ¢ npudopamu U
TEXHUYECKMMHU  YCTPOWCTBAMH,  COXPAaHEHUs
310pOBbS. U COOJIIOJIEHUS HOPM HKOJIOIMYECKOTO
MIOBEJICHUS B OKPYXKAIOIIEH Cpele.

YcTHBIN onpoc

B Teuenue
rojaa

19.

YMeHue ocymecTBiIATh OTOOp  HCTOYHUKOB
uHpopmanuu B VHTEpHETE B COOTBETCTBUHU C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHMUW M NYTEM  CpPaBHEHMS
Pa3IMYHBIX UCTOYHUKOB BBIACNIATH HH(OPMAIIHIO,
KOTOopas SABJISIETCA HpOTHBOpG‘IHBOfI 501041
HEJIOCTOBEPHOM.

CooO1renns

Hexabpp,
Amnpenb

20.

VYMeHne  WCNonb30BaThb  MPU  BBINOJHEHUU
y4eOHBIX 3aJJaHui HAyYHO-TIOMYJIIPHYIO
IUTEPATYpy (buznueckoro coJiepxKaHusl,
CIIPAaBOYHBIE MaTEPHAJIbI, PECYPCHI CETH
WutepHer, B1aaeTh npuéMamMu KOHCIIEKTUPOBAHUS
TEKCTa, Tpeodpa3zoBaHus WHPOPMAIMH W3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO.

Coo01renns

JexaOpsb,
anpeinb

21.

YMeHue co3naBaTb  COOCTBEHHBIE  KPaTKHE
MMUCHMEHHBIC U YCTHBIC COOOIIECHUS Ha OCHOBE 2—3
HCTOYHHKOB uHbOopMauu (buznuecKoro
COJICpKaHusA, B TOM 4YHCIEe NyOJIMYHO JeNaTh
KpaTKue COOOIICHHS O pe3yabTaTaX MPOEKTOB MU
y4eOHBIX HCCIICIOBAaHUM, TPH 3TOM TPaMOTHO
WCIIOJIb30BaTh U3yUYCHHBINM MIOHATUMHBIN anmnapar
Kypca (GU3HMKH, COMTPOBOXKIATH BHICTYIUICHHE
Mpe3eHTalKEeH.

CooO11eHHs, TPOESKTHI

Jexabps,

arnpenp, Man

22.

YMeHue npu BBITIOJHEHUU YYEOHBIX MPOEKTOB H
HCCIEIOBAaHUN  pacTpenessaTh 00S3aHHOCTH B
rpynmne B COOTBETCTBUM C IOCTaBJICHHBIMHU
3aJayaMH, CJICIUTh 3a BHITIOJIHEHHEM IIj1aHa
IENWCTBUIM, aJeKBaTHO OLIEHHBAThL COOCTBEHHBIH
BKJaJ B JEATECIIBHOCTh TPYIMIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBAS
MHEHUE OKPYKAKOLIUX.

KomnexTusabie
MPOEKTHI

Jexalpp,
anpesb

8 kiacce

YMeHue UCIoNIb30BaHMs OHATHI: TeTI0BOe
JIBUKEHHE aTOMOB U MOJIEKYJ, HACHIIICHHbIN U
HEHACBIIIEHHBIH Nap, TeMIepaTypa, BHYTPEHHISA
SHEprusl.

VYceTHBII o1poc

CenTs10pn

Vmenue pas3iindaTh TCIJIOBBIC SABJICHUA,
arperaTHbIC COCTOSHUS BCIICCTBA

VYeTHBI onpoc

CeHTs10pb




VYMeTh XapaKTepu30BaTh NPUHIUIBI JEHCTBHS
U3Y4EHHBIX  NpHOOPOB W TEXHUYECKUX
YCTPOWCTB C OMOPOM Ha MX OMHCAaHUS (CHCTEMa
OTOIICHUS JOMOB, OpU3, TEPMOC).

YcTHbIM onpoc

CeHTs0pb

YMeTh aHamu3UpOBaTh 3aBUCHMOCTD
TEMIIEPATYPhI TeJIA OT CKOPOCTH JIBUIKEHUS €r0
MOJIEKYJ, TaOJu4Hble  JaHHblE, TIpaduk
IUIABJICHUS, OTBEpECBaHUs, KHIICHUS,
HarpeBaHUs.

Tect

OxTs16pB

YMeTh pacCYUTHIBATh KOJIHMYECTBO TEIIOTHI,
HEO0OXO0IUMOE JIJIsl HAarPEeBaHUS TeJla UITH
BBIICJISIEMOE UM TPHU  OXJIAXKICHHH,
BBIJICIISIIONIEECS TPU KPUCTAITU3AIIHH,
HE00X0TMMOE JIJISl TIPEBPAICHHS B ITap
JKHJIKOCTH JIFOOOHM MacChI.

CamocrosiTenpHast
pabota

Oxkt1a0pb

VYmetn HaxXOJUThb YACJIbHYIO TCIIJIOEMKOCTD
BCIICCTBA, UCCIICOAOBATDH SABJICHUSA TEII000MEHA
npu CMCIIUBAHUHN XOJ'IOI[HOﬁ u FOpH‘ICﬁ BOJbI

JlabopaTopHbie
paboThI

CeHTs0pb-
OxTs16pB

VYmeTn BBIIIOJIHATDH IIPsSIMBIC U3MEPCHUA
OTHOCHUTEIBLHOHN BIIAXKHOCTHU BO3yXa.

[IpakTnueckas
pabota

Hos6pb

YMeTh XapakTepu30BaTh NPUHLHUIBI JAEHCTBUSA
U3YYCHHBIX  TpPUOOpOB U TEXHUYECKHUX
YCTPOWCTB C OMOPOH Ha WX OMHUCAaHHS (MapoBas
TypOMHa, IBUTATENh BHYTPEHHETO CTOPAHNUS)

VYeTHBI onpoc

Hos0ps

YMeTh OCYIIECTBIATH IMOMCK HH(OPMAIUH
¢uznueckoro cojiepxkanusi B HMHTepHere, Ha
OCHOBE UMEIOILUXCS 3HAHUU U IIyTEM CPaBHEHUS
JIOIIOJIHATEIIbHBIX HUCTOYHHUKOB BBIJICIISATD
UH(POPMALHUIO, KOTOpas ABJIACTCS
IIPOTUBOPEYUBOI W
HEJI0CTOBEPHO;

MOKET OBITH

Coo0mmenus

Jexabpb

10

YMeTh pemarh pacu€THhle 3amadn B 2—3
JEHCTBUSI, UCHONB3Ysl 3aKOHBI H  (POPMYIIBL,
CBSI3BIBAOIIINC busnveckue BEJINYHHBI,
MPOBOANTH PAcUY€Thl M CPABHUBATH MOIYICHHOE
3Ha4YCHUE (PU3NYCCKON BEIIMYMHBI C U3BECTHBIMU
JAHHBIMU TI0 TeMe «TeTIoOBbIe SIBICHUS.

KoHnTtponbHas
pabota

JexaOps.




11

YMeTh OOBACHSATE: B3auUMOJICHCTBUE
3apsOKCHHBIX TENI U CYIIECTBOBAaHUE JBYX POJOB
AIEKTPUUECKUX 3aPsI0B; JICKTPU3ALUIO TEJ MPU
COTIPUKOCHOBCHHH; oOpa3zoBaHue
MOJIOKUTEBHBIX U OTPULIATEIBHBIX HOHOB,;
YCTPOMCTBO CYXOT0 rajibBaHUYECKOIrO 3JIEMEHTA;
O0COOEHHOCTH 3JIEKTPUYECKOTO TOKA B METaJUIax,
Ha3HA4YCHHE UCTOYHHKA TOKA B DJICKTPUUECKON
LelM; TEIJIOBOE, XMMHYECKOE U MarHUTHOE
JIEHCTBUS TOKA; CYILIECTBOBAHUE MPOBOIHUKOB,
MTOJIYITPOBOJTHUKOB M JIUAJICKTPUKOB Ha OCHOBE
3HaHUH CTPOEHUS aToMa.

Tect

JlexaOpnb-
STHBApb

12

VYMeTh COCTABIISITE CXEMEI SJICKTPHUICCKUX ueneﬁ
C noCICaA0BaTC/IbHBIM u napauiciibHbIM
COCANMHCHUEM DJJICMCHTOB, pa3jindad YCJIIOBHBLIC
0003HAYEHMS DJIEMEHTOB QJICKTPHYCCKUX uenel‘/i;
YMCTb HAaXOAUTH COIIPOTHUBJICHUC, HAIIPSIXKCHUC U
CHUJIy TOKa B LICIIH.

JlabopartopHsble
paboThI

SHBape-
¢beBpanp

13

YMeTh UCIIOJIb30BAHUE ITOHATUI: 3JIEMEHTAaPHBIN
NEKTPUYECKUN  3apsl, DJICKTPUYECKOE IIOJIE,
IIPOBOJHUKH M  JUIIEKTPUKH, IIOCTOSHHBIN
AJIEKTPUYECKHUI TOK.

VYceTHBI opoc

deBpanb

14

VYMeTh pa3nuyarh SBJICHUS: 3JIEKTpU3alus Tel,
B3alMOJEHCTBHE 3apsoB, EeHUCTBHUS
AIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE.

Tect

deBpanb

15

YMeTh OINHUCHIBATh U3YUYEHHBIE CBOWCTBA TEII U
bu3uYecKue SBICHHS, HCHOJB3Yys (PU3NUECKHe
BCJINYUHBI: 3JIEKTPUUYECKOE HaIpsKeHue,
COTIPOTHUBJICHUE MIPOBOJIHUKA, yAEIBHOE
COTIPOTUBJICHUE BEIIECTBA, pabOTa U MOITHOCTH
AIEKTPUUYECKOTO TOKa

CaMocTosTeapHas
pabota

Mapr

16

YMeTh OCYHIECTBIATH MOUCK HHMOpMAIH
¢duszmveckoro coxaepkanus B VHTepHere, Ha
OCHOBE MMEIOIUXCS 3HAHUIN U MyTEM CpaBHEHUS
JOITIOJIHUTCIIbHBIX HCTOYHHNKOB BBIACIIATH
uH(pOopMalnIo, KoTOpas SIBJISIETCS
MIPOTUBOPEUUBOU WIH MOET OBITh
HEJIOCTOBEPHOM.

Coo01ienne

Maprt

17

YMeTh pacno3HaBaTh MPOSIBICHUE H3YYEHHBIX
(GU3NUECKHUX SIBICHUI B OKPYKAIOIIEM MHpE, B
TOM uncie (U3NYECKUe SIBICHUS B MPHUPOJE:
QJICKTPHUYCCTBO JKUBBLIX OPraHU3MOB, MAarHUTHOC
nosie 3emutd, perd morocoB, poTh MAarHUTHOTO
MoJIst I JKU3HU Ha 3emJie, MOJSIPHOE CHUSIHUE,
IIpA DTOM IIEPEBOJUTH IIPAKTUYECKYIO 3a1ady B

Tect

Mapr




y4eOHYIO.

18

VMeTb co3aaBaTh COOCTBEHHBIC NMUCHMEHHBIC U
KpaTKhue  YCTHBIE  COOOIIeHHs,  0000mas
UHOOPMAIMI0O W3 HECKOJBKHX HCTOYHHUKOB
(bu3nUIecKOro copeprKaHusl.

CooO1renns

Anpenb

19

YMeTh XapakTepu30oBaThb NPUHLMUIIBI JECHCTBUS
HN3YUCHHBIX HpI/I60p0B n TEXHUYCCKUX
YCTPOMCTB € ONOpPOM HA UX OIMMUCAHUS
(ammepmerp, BOJIETMETD, CUETUMK
ANEKTPUIECKON JHEpruy,
AJEKTPOOCBETUTEIbHBICIPUOOPHI,
HarpeBaTesbHbIE AJIEKTPONIPUOOPHI ,
ANEKTPUYECKUE TMPEJOXPAHUTENH, HUCHOIb3Ys
3HAHUS O CBOMCTBaX (U3MYECKUX SIBICHUA U
HE00X0AUMBbIe (PU3UIECKHE 3aKOHOMEPHOCTH.

[TucbmeHHbIN onpoc

Anpenb

20

YMeTh pemaTth pacuy€THble 3amauyd B 2-3
JICHCTBUS, WCHOJB3ysl 3aKOHBI H  (POPMYJIBI,
CBSI3BLIBAIOIINE buznueckue BEJIMYUHEL,
MPOBOJIMTH PACUEThI U CPAaBHUBATH IMOJYYCHHOE
3HaueHUE (PU3MYECKON BEITUYHUHBI C U3BECTHBIMU
JAHHBIMU TI0 TeMe «DNEKTPUUECKHE SBICHUS)

KonTponbHas
pabota

Arnpenb

21

VMeTh HpPUBOAUTH IMPUMEPHI IMPAKTUYECKOTO
UCTIONB30BaHUSl  (DU3MYECKUX  3HAHUH B
HOBCCJJHEBHOM  JKM3HM Ui O0ECIeYeHHs
0€30IacCHOCTH TpU O0palIeHuu ¢ npudopamMu U
TEXHUYECKHMH YCTPONHCTBAMHU.

YceTHBI opoc

Arnpenb

22

YMeTb  OpUBOIUTH TNPUMEPbl MAarHUTHBIX
SIBJICHHIA, NCTIOIB30BaHUS 3JICKTPOMArHUTOB B
TEXHHKE U OBITY.

YeTHBI onpoc

Arnpenb

23

YMeTh XapakTepu30BaTh MPUHIIUIBI JCHCTBUSA
U3YYCHHBIX  NpuUbOOpOB U TEXHUYECKHUX
YCTPOMCTB € ONOpPOM HAa UX OMMUCAHHS
(37EKTPOMArHmr, 3JIeKTPOJIBUTaTENb
MIOCTOSIHHOTO TOKQ).

YeTHBI onpoc

Maii

24

YMeTp  yCTaHaBIMBAaTh CBA3b MEXIY
CYHICCTBOBAHMEM  JJIEKTPUYECKOTO TOKA U
MarHUTHBIM II0JIEM, CXOJCTBO MEXIY KaTyILIKOU
C TOKOM Y MAarHUTHOM CTPEJIKOM.

JlaGopaTopHas
pabota

Maii

25

VYMeTh co31aBaTh COOCTBEHHBIE MUCHMEHHBIC H
KpaTKhe  YyCTHbIe  cooOmieHus,  o0oOmas
uHpOpMAIMI0O W3 HECKOJNbKMX HCTOYHHKOB
(bu3NIeCcKOro copeprKkaHus

CooOmenns

Mait

26

Pematp pacuétHble 3amaun B 2—3 aAeicTBUSA,
HCIIONB3Ys 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIIIHE
(bu3HYeCKre BETHYUHBIL, IPOBOIUTH PACUETHI TIO
TeMe «IIEKTPUUECKUE U MAarHUTHBIE SIBIICHUS»

KoutponbHas
pabota

Mait




27

YMeTh Ipu BBIIOJHEHUN Y4YEOHBIX MPOEKTOB U
WCCIICIOBAaHHIM bu3nUecKux POIIECCOB
pacrpenensaTb  O0S3aHHOCTH B Ipynmne B
COOTBETCTBUM C IIOCTAaBJICHHBIMH 3aJa4daMU,
CIICZIUTh 3a BBHIMOJIHEHUEM IUIaHA JCHCTBUH W
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OICHUBATh
COOCTBEHHBI BKJIaJ B JAESITEIbHOCTb TPYIIIbI,
BBICTPAUBAaTh KOMMYHHKAaTHBHOE
BSaI/IMO[[ef/’ICTBI/Ie, IMPOSABIIAA TOTOBHOCTH
paspemaTh KOH(PIUKTHI

Brinonnenue
MIPOEKTOB

Mait

9 knacc

[IpoBepsieMble yMeHUS/TITITaHUPYEMbIE
pe3yabTaThl

dopma OLICHUBAHUS

[TpumepHnas
JaTta
HIPOBENECHUA

Vmenue MMPpUMCHATDb IIOHATHA:
MaTcepurajibHas TOYKa, CHUCTCMaA oTcycTa,
TPACKTOpH, OTHOCHUTCIIbHOCTD
MEXaHHYCCKOI'O JABMKXCHUA npu pPCHICHUN
Kady€CTBCHHBIX 3aJ1a4.

VYeTHBII o1poc

CenTs0pb

YMeHue xapakTepu30BaTh MPUHIUIBI 1EUCTBUS
M3Y4YEHHBIX NMPUOOPOB U TEXHUUECKHUX YCTPOICTB
C OIMOPOil Ha UX OMUCAHUS (CHUAOMETp, AATYHKU
MOJIO’KEHUSI, PACCTOSIHUS U YCKOPEHHUS ).

VYceTHBII o1poc

CenTs0pb

YMeHue  CTpouTh  TrpadUKd  H3YYEHHBIX
3aBUCUMOCTEH ¢bu3nyeckux BEJINYMH
(KOOpAMHATHI OT BPEMEHH), HAXOAUTh (OPMYIIHI,

CBSI3bIBAIOILINE OJIHY
(bu3NYECKYIO BEIMYUHY C IPYTOM.

CaMocTosTeabpHas
pabota

CenTs0pb

YMenue MMPOBOAUTH HUCCICA0OBAaHHUC
3aBUCHMOCTEH  (u3MYecKMx  BENMYMH  C
UCTIOJIb30BaHUEM HPSMBIX U3MEepEeHui
(3aBUCUMOCTH ~ IIyTU  OT  BPEMEHM  IIpH
PaBHOYCKOPEHHOM JIBIDKEHHHM 0e€3 HadalbHOU
CKOpOCTH, OIpesielieHne Kod(pUIMEeHTa TPEeHUs
CKONIL)KEHUS,  OmpejaelieHne  KodpuImeHTa
TPEHHSI CKOJIBKCHH )

Cobmroienune paBUIIa TEXHUKH
Oe3omacHOCTH TMpu pabore ¢ 1abOpaTOPHBIM
000pyIOBaHUEM.

JlaboparopHnas
pabora

CenTts0pb-
OxTs0pb

YMmeHue O0OBACHATH (uU3HUEcCKUe SBICHUS WU
IIPOLIECCHI, UCIIONIB3YSl  3aKOHBI
COXPAaHEHMs HHEPrMM M  UMIYJIbCa, 3aKOH
BCEMUPHOI'O TIATOTEHMSI,  MPUHLMII
CYNEpIO3ULUU CWJI, HPUHIMI
oTHocuTenpbHOCTH  ['anunes, 3aKOHBI

Hrrotona.

Tect

OKTs10pb




YMmenue MIPOBOJIUTH KOCBEHHBIE
u3MepeHuss (PU3NYECKUX  BENWYMH  (CpemHsis
CKOpOCTh " YCKOpEHHE Tena npu
PaBHOYCKOPEHHOM JIBU>KEHUH. )
CobOnroneHue TpaBWiIa TEXHUKH O€30MaCHOCTH
pu pabote c1abopaTopHbIM 000PYIOBAaHHEM

IIpakTuueckas
pabota

OxTs16pB

YMeTp pemarb 3ajadd Ha TpPUMEHEHHE
NOHTHUS uMnyibca, 3CH.

CaMocTosTenbpHast
pabora

Hos0ps

YMeHue pemarh pacu€THbIC — 3aJadd
(onmparommecss Ha CUCTeMY U3 2—3 ypaBHEHHI),
UCIIONB3YSl 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIIUE
buznyecKue BEIMYUHBI 110 TeMeE
«MexaHnnueckoe OBHXKEHHE. B3aumMopeicTBue
TEIL.»

KonTponbnas pabora

Hos6pb

Ymenue POBOJIUTH HCCIICIOBAHHE
3aBUCHMOCTEH  TI0 H3YYCHHIO 3aKOHA
COXpaHEHHsI YHEPTUH.

YMeThb IMpOBOIUTD OIIBITHI 1o HU3YUCHUIO
3aBUCHMOCTh nepuosa KoJieOaHui
IIPY’)KUHHOT'O MasiTHUKAa OT Macchl Ipy3a W
KECTKOCTH TPYKHHBI W HE3aBUCHMOCTH  OT
aMIUTUTYABl  Manblx Konebanuit  CobmiozeHue
NpaBuiia TEXHUKH 0€30MacHOCTH pu
pabote ¢ 1abopaToOpHBIM 00OPYIOBAHUEM.

JlaGopaTopHble
paboTHI.

Hexabpb

10

YmMenue pas3nu4aTh SIBJICHUS:
KojeOaTenbHOE  JBIDKEHHE  (3aTyxaromme U
BBIHY’KJICHHbIE KOJI€OaHMs), PE30HAHC.

YceTHbll onpoc

SluBapb

11

YmeTh MIPUMEHSITh TIOHSTHSL:
MEXaHUYeCcKue KojeOaHus U  BOJHBHI,
uH(ppa3ByK " YIIBTPa3BYK,
AJIEKTPOMarHUTHBIE IpU  peELIeHUY|
KAaueCTBEHHBIX 3aJau.

3BYK,

BOJIHBI

VYeTHBII o1poc

SluBapb

12

YMenue pemars pacu€THbIE — 3alayd
(onmparomyecs Ha cuUcTeMy U3 2—3 YpaBHEHUH),
UCIOJIb3YSl 3aKOHBI M (OPMYJIbl, CBS3BIBAIOIINE
¢u3nyeckue BETUYMHBI IO TeMe « 3aKOHBb
coxpaHeHus. MexaHnueckue KouneOaHus ».

Konrtpomnsnas padota

deBpaib

13

VYMeTh pas3nuyaTh OCHOBHBIE HpPU3HAKH
U3Y4YEHHBIX ¢bu3nIecKux MOJIEJIEH:
TOYECYHBI WMCTOYHUK CBETa, Jyd4, TOHKAsS
JIMH3A.

VYeTHBII onpoc

deBpaitb

14

YMeHue pasnuuaTh SBIEHUS OTpa)KCHHE

3BYKa, pSAMOJIMHEHOE pacrpocTpaHeHue,
OTPAKEHHE U MPEJIOMIICHHE CBETA, IIOJTHOE
BHYTPEHHEE OTPaKCHHUE CBETA.

VYeTHBIR o1poc

Mapr

15

YMeHue cTpouTh U300pa’keHue B TOHKOM
JUH3e

CaMocTosTenbpHast
pabora

Mapr

16

YMmeHnune IIPOBOJUTH omnpeaeneHue
(OKYCHOTO pACCTOSIHUSI W ONTHYECKON CHIIBI
coOuparomie JUH3bI, OMBITHI MO PA3JI0KEHUIO

0enmoro cBera B CIEKTP M BOCIPHUATHIO I[BETA

JlaGopaTtopnast
pabota

Maprt




IpEeAMETOB IIPU UX HAOIIOJCHUN Yepe3 [[BETOBBIC
bunbTpeI"

17

YmeTn MPUMCHATH MOHATHA: CIICKTPhI
HUCIIyCKaHHUd W TOTJIOIICHUA, aﬂb(ba—, bera- u
ramMmma-us3jIydycHus, HU30TOIIHI, AACpHas
OHCPI'CTHKA.

YcrHblii onpoc.

Amnpenb

18

YMeTh pa3nuyath OCHOBHBIE MPU3HAKU
M3YYEHHBIX (DU3MUECKHX MOJIeJeil: MmiaHeTapHas
MOJEJIb aTOMa, HYKJIOHHAsT MOJENIb aTOMHOTO

sIpa.

VYeTHBII o1poc

Amnpenb

19

YMeHue pematb pacuéTHBIE  3aJaud
(onmparommecss Ha cUCTeMy W3 2—3 ypaBHEHHN),
UCTIONB3YSl 3aKOHBI U (DOPMYIBI, CBSI3BIBAIOIIUE
(1)I/I3I/I‘I€CKI/IG BCJIIMYHNHBI 110 TEMEC «
DJIEKTPOMArHUTHbHIE BOJIHEL. KBanToBBIE
SABJICHUS .

KonTponbnas pabora

Maii

20

YMeHue cO3/1aBaTh CcOOCTBEHHEIE
COOOIleHHsT HAa OCHOBE WH(pOpMALUU U3
HECKOJIBKHX HCTOYHUKOB ($hU3UIECKOTO
coaepKaHus, MyOJIMYHO NPEACTABIATH
pe3yIbTATHI MIPOCKTHOM WA
HUCCIEIOBATEIILCKOM IEATSIIHHOCTH

IIpoext

Mai







