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HOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma mo usuke 7-9 K1accoB cocTaBiIeHA B COOTBETCTBHUH C:
1.denepansubiM 3aKkoHOM Poccuiickoi Deneparun ot 291exkadpst 2012roga Ne2 7303
«O06 obpazosanuu B Poccuiickoit denepanum»

2.TpeboBanusmu PenepanbHOro ['ocynapcTBEHHOr0 00pa30BaTENbHOTIO CTaHAPTa
OCHOBHOT'O 00111eT0 00pa3oBaHuUs

3. [IpumepHoO# 00pa30BaTENBHOI MPOrpaMMBbl OCHOBHOTO 001Iero 00pa3oBaHHUs
4.ABTopckoi nporpammsl A.B.ITépeimkuna

6.YueOHoro miana Ha 2025-2026 yueOHbIi To;

8.DenepanbHOro NepeyHs y4eOHUKOB;

9.Ilonoxenus o padoueit nporpamme YOV «lllkona «COKPAT», a Takxe

HAa OCHOBE TOJIO)KEHWM W TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOUM 0OpazoBareibHO mporpammsbl, npeacraBieHHbix B ®I'OC OO0, a taxxke ¢
ydaeroM (enepanbHO paboueld mporpaMMbl BOCIUTAHUS U KOHIICTIIIMM TPETOaBaHUs
yueOHoro npenmMera «Pu3nka.

Conepxanue mporpaMMmbl MO (U3MKE HampaBlieHO Ha (GOpMHUpPOBAHUE
€CTECTBEHHO-HAy4YHON I'PaMOTHOCTH OOYYaIOIIUXCA U OPTaHU3ALNIO U3ydeHUs (PU3UKU
Ha JIEATEIBHOCTHOM OCHOBE. B mporpamme mo ¢usuke y4UTHIBAIOTCS BO3MOXKHOCTH
yueOHOro mnpenmera B peanuszanuu TpedboBanuit P®I'OC OOO K MUIaHUPYEMbIM
JUYHOCTHBIM M METAIlPEIMETHBIM pe3yJibTaTaM OOyUYeHHS, a TaKKe MEXKIPEAMETHbIE
CBSI3M €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEAMETOB HA YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHMsL.

[IporpamMMma o ¢u3MKe yCTaHABIMBAET paclpeielieHne y4yeOHOro Marepuaia o
rojgaM o0ydeHus (1o KjiaccaMm), pejiaraeT IpUMEPHYIO OCIIE0BAaTENbHOCTD U3YUEHUS
TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOT'O COJIEPIKAHMS U YUETe BO3PACTHBIX
0COOEHHOCTEH 00yUaroIuXxcCsl.

[Iporpamma no ¢usuke pazpaboTaHa C LENbIO OKa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzrka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIi €CTECTBEHHO-HAYYHBIX Y4EOHBIX
NPEeIMETOB, TTOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBJICHUM,
U3y4aeMbIX XUMHEH, Ouoyiorueit, actpoHomMuend u ¢uznueckoil reorpadueii, BHOCHUT
BKJIaJl B €CTECTBEHHO-HAYyYHYIO KapTHHY MHpa, MPENOCTaBIseT Haubolee SCHbIE
o0pa3ipl MPUMEHEHHUsT HAy4YHOIO0 MeETOoJla IMO3HaHMUs, TO €CTh cHoco0a MOoJydeHus
JIOCTOBEPHBIX 3HAHUIN O MUPE.

Onmna w3 TWIaBHBIX 3a7ad (PU3MUYECKOrOo OOpa30BaHUS B CTPYKType OOIIETO
00pa3oBaHUs COCTOUT B (JOPMHUPOBAHUN €CTECTBEHHO-HAYYHOI IPaMOTHOCTH M UHTEpeca
K HayKe y 00y4Jaronuxcsi.

Nzyyenue ¢uszuku Ha 0a30BOM YypOBHE MPEAINOAraeT OBJAJEHUE CIENYIOUUMU
KOMITETEHTHOCTSAMU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:
HAYYHO OOBSICHATH SIBJICHMUS,
OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIEAOBAHUS; UHTEPIPETUPOBATH
4
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JAHHBIE W  HWCIOJIb30BaTh HAy4HbIE JOKa3aTEJIbCTBA
JUTSI TIOJTYYEHUS] BBIBOJIOBY.

enun n3yyenus: pU3MKU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs OMpPENETIEHBI
B KOHIIENIMHU IMpenoaaBaHusi ydyeOHoro mnpenMera «®Pusmka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccuniickon denepanum, peATU3YIOIIUX OCHOBHBIE
0011e00pazoBaTeIbHbIE MPOTPAMMEI.

Henyn uzyuenus Gu3mku:

NpUOOpETeHHEe HMHTEpeca M CTPEMIICHHs] OOYYalolUXCs K HAy4YHOMY H3y4YEHUIO
OPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BUTHE TMPEACTaBICHUA O HAYYHOM METO/AE IO3HAHHS W (QOpMUpOBaHUE
HCCJIEI0BATEIBCKOr0 OTHOIIEHUS K OKPYXKAIOLUM SIBJICHUSM;

(opMuUpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3ylibTaTa H3Y4YeHHs OCHOB
CTPOEHUSI MaTEepPUH U (PyH/IAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUE TMPEACTABICHUN O ponu (U3UKKA I Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cdepax Oyayuield mpodeccuoHambHON
JESITeNbHOCTH, CBA3aHHOM ¢ (DU3MKOM, MOATOTOBKA K JaJbHEUIIEMY OOYYEHUIO B 3TOM
HaIPaBJICHUU.

JlocTiKeHHe 3TUX Iiesiel MporpaMMbl Mo (pU3KMKE Ha YPOBHE OCHOBHOTO OOLIETro
o0pa3zoBaHUs 00ECIIEUNBACTCS PEIICHUEM CIIEIYIONINX 3a/1a4:

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;

npuUOOpEeTeHHEe YMEHUN ONUChIBaTh M OOBACHATH (PU3MUECKUE  SIBICHHUS
C UCTIOJIb30BAHUEM IOJTYyYEHHBIX 3HAHUI;

OCBOCHHME METOOB PEUICHUsI MPOCTEUINX PACUETHBIX 3a/lad C MCIHOJIb30BAHHEM
($u3znuecKnX Mozeel, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMM HAOIIOJaTh MPUPOAHBIE SIBICHUS W BBIIOJIHATH OIBITHI,
naboparopHble pabOThl M SKCHEPUMEHTANbHbIE MCCIEAOBAHUS C HCIOIb30BaHUEM
U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ HHPOpMalMen (HU3MUIECKOr0o COAEpKaHUsl, BKIOYas
UHPOPMALIMI0O O COBPEMEHHBIX JOCTHKEHUSX (U3UKH, aHajdu3 W KPUTHUYECKOE
OLICHUBaHUE UH(POPMALINH;

3HaKOMCTBO €O cdepamu NpodecCHOHATBHONW JAEATEIbHOCTH, CBS3aHHBIMH C
Gu3MKOM, W COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMM Ha JIOCTHXKCHHSX
(bu3nuecKoi HayKH.

OOmiee 4KMCIO 4YacoB, PEKOMEHJOBAHHBIX JJI HM3ydeHHs (U3MKUM Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/ieni0), B 8 kiacce — 68 yacos (2
yaca B Hezelnto), B 9 kiacce — 102 vaca (3 yaca B Hegento). Ilpeqnaraemsliii B mporpamme
no ¢u3MKe NepeueHb JabopaTOpHBIX PabOT M OMBITOB SIBJISETCS PEKOMEHIATEIbHBIM,
YUUTENb JIeNaeT BbIOOP NpU MPOBEAECHUHU JTAOOPATOPHBIX padOT U OMBITOB C YYETOM
UHANBUIYaTbHBIX OCOOEHHOCTEN 00yUYaroIIMXCsl, CIUCKA SKCIIEPUMEHTANIbHBIX 3a1aHHH,
npeajaraéMblx B paMKax OCHOBHOI'O TOCYAapCTBEHHOTO 3K3aMeHa Mo (U3HKE.

COIEPXAHUE OBYYEHUA
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7 KIIACC
Du3uKa M ee poJib B IO3HAHUH OKPYIKAIOLIero Mupa
®uzuka — Hayka O npupone. fBimeHus npuponasl. DU3UUYECKUE SABJICHUS:

MEXaHWYECKHUE, TEIVIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznyeckue BennuuHbL. M3Mepenne gprsndecknx BeanunH. OU3n4ecKue mpuOopHI.
ITorpemHocTs n3Mepenut Mex1yHapoHast CucTeMa eIMHHLL.

Kak ¢u3uka wu  jgpyrue  eCTECTBEHHbIE HAayKd  H3y4yalOT  IMPUPOAY.
EcTecTBeHHO-HAYUYHBIN METO]] TO3HAHUS: HAOII0JIeHIE, TOCTAHOBKA HAYYHOT'0 BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 10 ITPOBEPKE TUIOTE3, 00bICHEHHE HAOII0aEMOr0
apreHus. Onucanve GU3NYECKUX SIBJICHUN C TTOMOILBIO MOZEIEH.

Jlemoncmpayuu
MexaHuueckue, TeIIOBbIe, DJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
duznyeckue MpuoOOPHI U MPOIEAypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM U ITU(POBBHIM
pudopom.

JlabopamopHhwvie pabomul u onvinol
OnpeneneHue 1eHbI JeJIeHUs IIKAJIbl K3MEPUTEIHLHOr0 npubdopa.
Onpenenenue pa3MepoB MajbIX TEN.
N3Mepenue Macchl Tella Ha phIYaKHBIX Becax
N3mepenne 00beMa )KUAKOCTH U TBEPIOTO Tela
Onpenenenue MIOTHOCTH TBEPIOIO Tea
I'panyvupoBaHue NpyKuHbI AUHAMOMETpA
N3mepeHune cuiibl TpEHUSI JUHAMOMETPOM
Omnpenenenue BbITATKUBAIOMIEH CHITbI
BrisicHeHue ycinoBHi NIJIaBaHUA TEN B )KUJIKOCTH
BrisicHeHue ycioBus paBHOBECHS phlyara

IlepBoHayabLHbIE CBeIeHUS 0 CTPOEHHHU BelleCTBA

CrpoeHure BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE
JMCKPETHOE CTPOEHUE BEIIECTRA.

JIBrxenue yactul BeuiectBa. CBs3b CKOPOCTH JABUKEHHUS YACTHI] C TEMIIEPATYpPOH.
BbpoyHoBckoe aBuxenue, nuddysus. BzanmoaencTBre yacTull BeIEeCTBA: IPUTSHKEHHUE
U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHUE Ta30B, MKUIAKOCTEM U TBEPJIbIX
(KpUCTAITUYECKUX) Tel. B3auMocCBsi3b MeXAy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX W HMX AaTOMHO-MOJEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu
Habmronenre 6poyHOBCKOTO JIBHXKEHUS.
Habmonenue nuddysun.
HaGmronenne sBrneHul, OOBICHSIONIMXCA TNPUTSKEHHUEM WIA OTTAJIKUBAHUEM
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qaCTHIl BCIICCTBA.

Onvimeo.
OueHka AuamMeTpa aToMa METOJIOM PsiioB (C Ucosib30BaHueM G oTorpaduii).
OnbITHI IO HAOJIOICHUIO TETIOBOT'O PACIIUPEHUS Ta30B.
OMnbITH IO OOHAPY>KEHUIO IEUCTBUSI CHIT MOJIEKYJISIPHOT'O MTPUTSIKEHUSI.

JIBMKeHMe U B3aUMOJAEICTBHE TeJ
Mexanunueckoe ABmkeHrne. PaBHOMEpPHOE 1 HEpaBHOMEPHOE NBMKEHUE. CKOPOCTb.
CpenHsst CKopocTb TP HEPABHOMEPHOM JIBH>KEHUU. PacyeT myTu 1 BpeMEHU JIBUKEHUSI.
SBnenue nHepumu. 3aKoH MHEpLUUU. B3aumoaencTBre Tell Kak TPUYMHA U3MEHECHUS
CKOpPOCTH JBMKEHUS Tell. Macca kak mepa MHEpTHOCTH Tena. [LIoTHOCTH BeliecTsa.
CBs13b IJIOTHOCTHU € KOJUYECTBOM MOJIEKYJI B €IMHUIIE 00beMa BEIIECTRA.

Cuiia kak XapakTepucTuka B3aumojaeicTBus Ten. Cuia ynpyroctd u 3akoH ['yka.
N3Mepenne cuiibl ¢ TOMOIIBI0 AUHAMOMETpPA. SIBIIEHHUE TATOTEHUS U cuiia TsokecTu. Cuita
TSKECTU Ha Apyrux ruiaHerax. Bec tena. HeBecomocts. CnoxkeHue CHil, HAMPaBIEHHBIX
no ogHoM mpsiMoi. PaBHoxeicTByromas cuwi. Cuna TpeHusi. TpeHue CKOJIbKEHHS U
TpeHHE NOKoA. TpeHue B IpupoJie U TEXHUKE.

Jlemoncmpayuu
Habmronenne MmexaHn4ecKkoro ABUKEHUS Tea.
N3mepenue CkopoCcTr MPSMOJIIMHENHOTO IBUKEHUS.
Habmronenue siBneHust THEPIUU.
HaOmronenne u3MeHeHHs1 CKOPOCTH MPU B3aUMOJICHCTBUU TEJ.
CpaBHeHHME MACC IO B3aUMOJICHCTBUIO TEI.
CroxeHue cui, HapaBJIEHHBIX 110 OJJHON NPSIMOU.

Onvimeot:

Ornpenenenue CKOPOCTH PABHOMEPHOI'O JIBUKEHUS (IIapUKa B )KUIAKOCTH, MOJCIIH
AIEKTPUUECKOT0 aBTOMOOWIIS M TaK Jajiee).

Ompenenenune cpeHe CKOPOCTH CKOMBKEHUS OpyCcKa WU IIapyuKa 10 HAKJIOHHON
IUIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPAOTO TeNA.

OMBITHI, TEMOHCTPUPYIONIHNE 3aBUCUMOCTh PACTSIKEHUS (JedopMaIn) Py KUHBI
OT NPUIIOKEHHOMN CHUJIBI.

OMnbITHI, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIbKEHUS OT Beca Tela
U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

JlaBiieHUe TBEPAbIX TeJl, ’KUAKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHbIIEHUSI W yBENWYeHMs JaBieHus. [laBineHue rasa.
3aBHCUMOCTH JaBJICHUS raza oT o0bema, TemrepaTypsl. [lepenaua naBieHus TBepAbIMU
TeJlaMu, JKMIKOCTSIMHU M razamu. 3akoH [lackansa. IlHeBMatnueckue MamIMHBI.
3aBHCUMOCTh JIaBIICHHsI JKUAKOCTH OT TIyOWHBL. [WapocTatmueckuid mapajokc.
Coobmatouecs cocyapl. ['napaBnnyeckue MexaHu3Mbl.

Atmocepa 3emnu u armocdepHoe aaBieHue. I[IpUYMHBI CYIIECTBOBAHMS
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Bo3nymHONW obOomoukn 3emiu. Omnbir Toppuuennu. W3mepenme armocdepHOTO

JaBJjeHUs. 3aBUCUMOCTb aTMOC(HEPHOro JIaBJIEHUs OT BBICOTHI HaJl YPOBHEM MOPH.
[Tpubops! 17151 U3MEepeHus: aTMOC(HEPHOTO 1aBJICHHUS.

JlelicTBHE XKMIKOCTM M Ta3a Ha NOTPYKEHHOE B HHUX TeJO. BbITalKuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. BoznyxormiaBanue.

Jlemoncmpayuu

3aBUCHUMOCTH JIaBJICHUSI Fa3a OT TEMIIEPATYPHI.

[Tepenaua naBieHUs KUJIKOCTHIO U Ta30M.

Coobmaroniyecs COCy/Ibl.

I'mppaBnuuaeckunii nmpecc.

[IposiBnenue aercTBUS aTMOCHEPHOTO JIABJICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHJIBI OT OObeMa MOTrPYKEHHOW 4YacTu Tena
1 IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEN CUJIBI BECY BBITCCHEHHOM KUJKOCTH.

YcnoBue 1iaBaHusA TeEN: IUIABAHWE WM TOTPYKEHHUE TEl B 3aBUCUMOCTH
OT COOTHOIICHHUS IJIOTHOCTEH TeJla U sKUIKOCTH.

Jlabopamophwvie pabomwi u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJAE OT oOObeMa MOTPYKEHHOU
B KUJKOCTb YaCTH Tea.

Onpenenenue BBHITAIKUBAIOMIEN CHUIIbI, NEUCTBYIOLIEH HA TEJO, MOTPYKEHHOE B
KHUIKOCTb.

IIpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIONIEH CHJIBI, JACHCTBYIOLIEW Ha TEJIO B
KUIKOCTH, OT Macchl Tena.

OnbIThI, TEMOHCTPUPYIOUINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CUJIbI, IEUCTBYIOMIEH
Ha TEJIO B KUJKOCTH, OT 00BbEMa MOTPYKEHHOM B JKUJKOCTh YACTH TeJa U OT IJIOTHOCTHU
AKHUJIKOCTH.

KoncTtpynpoBanne apeomerpa Wi KOHCTPYHPOBAHME JIOJKW M ONPENCIICHHUE €€
IPy30II0IbEMHOCTH.

Pa0dora u MOIIHOCTB. JHEpPrust

MexaHuueckas pabora. MoOITHOCTb.

[IpocThie MeXaHU3MBI: pblyar, 0J0K, HAKJIOHHAs TIOCKOCTh. [IpaBuio paBHOBeCHs
peiuara. IlpuMeHeHHe MpaBwia paBHOBECHS phluara K OJIOKY. «30J0TO€ IPaBUIIO»
mexanuku. Koaddurment nonesnoro aeiictus (nanee — KII/I) mpocTeiXx MexaHHU3MOB.
IIpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprusi. Kunerndeckas u noreHianbHas sHeprus. [Ipespanienue
OJHOTO BHJAa MEXaHUYECKOM OHHEPrMu B JPYyrol. 3aKOH COXPaHEHUS DSHEPrUu
B MEXaHHKE.

Jlemoncmpayuu
[Tpumepsl MPOCTHIX MEXAHU3MOB.
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Onvimui:

Ompenenenue pabOThl CWIBl TPEHUSI TIPU PABHOMEPHOM JIBMXKCHUM — Tela
10 TOPU30HTAJILHOW MOBEPXHOCTH.

HccnenoBanue ycioBUil paBHOBECHS pblyara.

N3mepenue KIIJ[ HakIOHHOM IJTIOCKOCTH.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKOU SHEPTUU.

8 KJIACC

TenjioBbie ABJICHUSA

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEILECTBA.
Macca u pazmepsl aToOMOB 1 MOJIEKYJI. OIBITHI, HOATBEPKAAIOIINE OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHO-KNHETUYECKON TEOPHH.

Mogenu  TBepaOro, KHJIKOIO M Ta3000pa3HOrO  COCTOSHUM  BEIECTBA.
Kpucrannuueckne u amopgubie Tena. OObSICHEHHE CBOICTB Ta3oB, JKUIKOCTEH WU
TBEPABIX TEJl HA OCHOBE NOJIOXKEHUI MOJIEKYJISIPHO-KMHETHUECKOU Teopur. CMaunBaHue
Y KalWUIAPHBIC ABIEHUA. TEII0BOE PaCIIMPEHUE U CKATHE.

Temneparypa. CBsi3p TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JABMKEHUS YACTHIL.
Buytpennsisi sHeprusa. CrnocoObl HW3MEHEHUSI BHYTPEHHEH HSHEpruu: TeIuionepeaayda
U coBepllieHue paboTbl. Buapl Temnonepeaauu: TEMIONPOBOIHOCTb, KOHBEKIIMS,
U3JTyYCHUE.

KomnuecTBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. 1emiooOMeH
U TEIUIOBOE paBHOBEcHE. YpaBHEHUE TeIioBoro OanaHca. [lnaBienue u orBep/ieBaHue
KPUCTAJUTMUYECKUX BEIIECTB. YJenbHas Temiora IasieHus. I[lapooOpa3oBanue u
KoHneHcanus. Mcmapenwe. Kumenwe. VYaenpHas Temora  1apooOpa3oBaHUS.
3aBHCUMOCTH TEMIIEPATyPbl KUIIEHUSI OT aTMOC(EPHOTO JaBICHHUS.

BiaxxHoCTh BO3TyXaA.

OHeprust TOIUIMBA. Y IeJbHAs TEIUIOTA CTOPaHUSL.

[Tpunuune! padots! TermnoBeix apurareneil KIIJ[ TemmoBoro naeuratens. TerioBbie
JBUTATEIIN U 3aILHUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpPaHEHMs U NPEBPAILEHUS JHEPTUH B TEILIOBBIX IPOLIECCAX.

Jlemoncmpayuu
Habmronenne 6poyHOBCKOTO JIBUXKEHUSL.
Habmonenne nuddysun.
Habmronenue sBieHui cMauyMBaHUs U KaIUJUISIPHBIX SIBIICHUM.
Habnronenue TerioBoro pacimpeHust Te.
N3menenue napieHus ra3a rnpu u3MeHeHH 00beMa 1 HarpeBaHUU WIN OXJIKICHUM.
[IpaBuiia u3mMepeHus TeMIepaTypsbl.
Bunbl Teronepenayu.
OxutaxkieHue Mpu COBEPIICHUH pabOThI.
HarpeBanue npu coBepiiieHuu padoThl BHEITHUMH CUIIAMHU.
CpaBHeHHE TEITIOEMKOCTEHN pa3IMYHBIX BEIIECTB

HaOnronenne kuneHus.
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HaOmronenne nocTosiHCTBa TeMIEPATYPhI MPU TUIABICHUU.
Moenu TEIUIOBBIX JIBUTATEIEH.

Jlabopamophwvie pabomwi u onvimol

OMnbITE IO OOHAPYKEHHIO ICUCTBHSI CHIT MOJICKYJISIPHOTO TTPUTSKEHUSI.

OMBITH TTO BRIPANITUBAHUIO KPUCTAJIJIOB TIOBAPSHHOW COJIM WIJTH caxapa.

OnbITHl O HAOTIOJEHUIO TEIIOBOTO PACHIMPEHMS Ta30B, JKUJIKOCTEH M TBEPIIbIX
TeIl.

Omnpenenenre naBaeHs BO3Iyxa B 0aIOHE HIMPHIIA.

OMBITBL, TEMOHCTPHUPYIONINE 3aBHCHUMOCTH IaBJICHHUS BO3JyXa OT €ro o0bema

10
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Y HarpEeBaHUs WM OXJIAXKACHUS.

[IpoBepka rumore3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA KHUJIKOCTHU
B TEPMOMETPUYECKOM TpyOKe OT TeMIIepaTyphl.

Habumronenue usmeHeHus: BHyTpEHHEN SHEPIUM TeNla B pe3yJIbTaTe TEIJIoNepeaadn
Y paOOThI BHELLIHUX CHIL

HccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMEUIMBAHUHM XOJIOJHOW M ropsiueut
BOJBL.

OmnpeneneHre KOIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM MpH TEmIooOMeHe
C HAarpeThIM METAIUINYECKUM LUJIUHIPOM.

Omnpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanue nporecca uCrapeHus.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOU TEIUIOTHI IJIABJAEHUS JIbAA.

DJIeKTPUYeCKHe U MATHUTHBbIE SIBJICHUSA

Onextpusaumst Ten. JlBa poma DIIEKTpUYECKHX 3apsioB. Bzaummopneincraue
3apsKEeHHBIX Tell. 3akoH KynoHa (3aBUCHUMOCTD CHITbI B3aMMOJICUCTBHS 3apSHKEHHBIX TeJl
OT BEJIMYMHBI 3apPsII0B U PACCTOSHUS MEKIY TEJIAMU).

Onektpudeckoe mnone. HampspkeHHOCTh  3iekTpuyeckoro mnoss.  IIpuHnun
CYHEpHO3ULIUH IEKTPUUECKUX TTOJIEH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn osnexkrpuyeckux 3apsAnoB. OJIEMEHTApPHBIM JJIEKTPUYECKUM  3apsn.
Crpoenne aroma. IIpOBOIHUKM M JHMAJIEKTPUKH. 3aKOH COXPAHEHHs JIJIEKTPUYECKOIO
3apsza.

DNEeKTPUYECKUNA TOK. Y CIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOr0 ToKa. cToUHUK U
IIOCTOSSHHOT'O TOKa. JIEHCTBUSA D3JEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE). DIEKTPUYECKUIM TOK B JKUAKOCTSX U raszax.

Onekrpuueckas 1emnb. Cuiia Toka. DIeKTpudeckoe HanpspkeHue. ConpoTHBIEHUE
NPOBOJHUKA. YIEIbHOE CONPOTHBIIEHHWE BeElIeCTBA. 3akOoH OMa /I ydacTKa LENu.
[TocnenoBaTenbHOE U NApAJLIETBHOE COEANHEHHUE IPOBOJHUKOB.

Pabora 1 MOIIHOCTB 3EKTPUYECKOro ToKa. 3akoH Jxoyns—Jlenna. Dinekrpuueckue
LEeNH U OTPEOUTENH dIEKTPUUECKO sHeprun B 0bITy. KopoTkoe 3ambikaHuUe.

[TocTrossHHBIE MarHuThl. B3amMOnelcTBHE IOCTOSHHBIX MarHUTOB. MarHutHoOe
noje. MarautHoe nosie 3eMJM ¥ €ro 3Ha4eHHe JUIs Ku3HU Ha 3emue. OnbIT Opcrena.
MarHutHOe 1oJIe ANEKTPUYECKOro TOKA. [IprMeHeHue 3JIEKTPOMATHUTOB B TEXHUKE.
JleiicTBME MarHUTHOIO IOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJBHUIaTeIb NOCTOSHHOIO
Toka. Mcnonb3oBaHue — DJNEKTpOABUraTrened B TEXHUYECKUX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Oneiter @apanest. SIBieHne sneKTpoMarHUTHOM WMHAyKUMHM. I[IpaBuno JleHna.
OnexTtporeneparop. CrocoObl MOTYYeHHS JIEKTPUIECKON SHEPTUU. DIEKTPOCTAHIUH Ha
BO300HOBJISIEMBIX HCTOUHUKAX SHEPTHUH.

Jlemoncmpayuu
DJIeKTpHU3aLHs TEL.

11
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JIBa pona 3eKTpUUECKUX 3apsii0B U B3aUMOICMCTBUE 3aPSIKEHHBIX TEIN.
Y CTpOUCTBO U JEUCTBUE DIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAs HHAYKIUS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsI0B.

[IpoBOIHHKY Y THAJIEKTPUKHU.

MoaenvpoBaHue CUIOBBIX TUHUHN 3JIEKTPUUECKOTO OIS
HcTouHnKM MOCTOSHHOTO TOKA.

JIercTBYSI IIEKTPUUECKOTrO TOKA.

DIIEKTPUYECKUAN TOK B AKHUJKOCTH.

["a30BbIi1 pa3ps.

N3mepenue cribl TOka aMIepMETPOM.

N3mepenue 351eKTpUUeCKOro HaMpsKEHUSI BOJIbTMETPOM.

PeocraTr 1 marazud cOnpOTUBIICHUM.

B3aumopericTBre MOCTOAHHBIX MAarHUTOB.

MogaenupoBaHrue HEBO3MOKHOCTH PAa3/ICIICHUS IOJIFOCOB MATHUTA.
MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB.
OnbIT Dpcrena.

MarauTHoe 1oJie ToKa. DJIEKTPOMAarHur.

JlelicTBHE MArHUTHOIO MOJI HA POBOJHUK C TOKOM.
DJIEKTPOABUIATENb MTOCTOSHHOTO TOKA.

UccnenoBanue sBICHUS dJEKTPOMATHUTHOW UHAYKIIHUH.

OmnebiTer @apanest.

3aBUCUMOCTb HAMPABJIEHUS UHAYKIIMOHHOI'O TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHSI.
DIIEKTpOreHepaTop NOCTOSHHOTO TOKA.

JlabopamopHvie pabomul u onvinmol
OmnbITHI 110 HAOTIOICHUIO STIEKTPU3AINH TEJT MHAYKIIMEH U PU CONPUKOCHOBEHUH.
WccenenoBanne 1eWCTBHS SJISKTPUUISCKOTO OIS Ha MPOBOTHUKHU M IUDJICKTPUKH.
CoOopka u npoBepka pabOThI JIEKTPUUECKOMN 1[ENH MOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHUe CHIIbI TOKA.

N3MepeHnue u peryinpoBaHue HAPSHKEHMUSL.

HccnenoBanue  3aBUCHUMOCTH  CWJIBI  TOKa, HAYIIETO  4Ye€pe3  PE3UCTOop,
OT CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUSI Ha pE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh AJICKTPUUECKOTO  COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, TUIOLIAIX TONEPEYHOr0 CEYEHUs U MaTepHaa.

[IpoBepka npaBuia CIOKEHHS HANIPSKEHUN NpU MOCIE0BATEIbHOM COSIMHEHUN
JIBYX PE3UCTOPOB.

ITpoBepka npaBusia AJisi CUIIbl TOKA MPU MApAILICIbHOM COEAUHEHUN PE3UCTOPOB.

Ornpenenenue padoThI AAEKTPUUECKOTO TOKA, UIYIIIETO YEPE3 PE3UCTOP.

Onpenenenne MOIIHOCTH JEKTPUUECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.

UccnenoBanme  3aBUCUMOCTH  CWJIBI  TOKa, HMIYIIETO 4Yepe3  JIaMIIOUKY,
OT HAIIPSDKEHUS HA HEW.

Onpenenenue KII/] narpeBarensi.

12
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HccnenoBanre MarHUTHOrO B3aUMOJEHUCTBUSI IOCTOSIHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOrO TMOJIE TOCTOSIHHBIX MAarHUTOB IMpU HUX OOBEAMHEHUU
U pa3JIEICHUN.

HccnenoBanue neMcTBUS 3NEKTPUUECKOTO TOKA HA MATHUTHYHO CTPETIKY.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKU
C TOKOM M MarHura OT CHJIbl TOKa U HAIIPaBJICHUS TOKA B KaTYIIKE.

N3ydeHune nelicTBUsI MArHUTHOT O T0JIsI HA IIPOBOJHUK C TOKOM.

KonctpynpoBanue u uzydeHue paboThl AJIEKTPOIBUTATENS.

N3zmepenue KIIJ] asekTpoaBUraresibHONM YCTAaHOBKHU.

OnbITHI MO UCCIIENOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON UHIAYKIIMU: UCCIEAOBAHUE
W3MEHEHUW 3HAYCHUS U HAIIPABIIEHUS UHAYKIIMOHHOIO TOKA.

9 KJIACC

MexaHu4eckue siBJICHUS

Mexannueckoe  aBWKeHHE. MarepuanpHass — Touka. (Cucrema  OoTcyera.
OTHOCUTENBPHOCTh ~ MEXAaHMYECKOrO  JABWKEHUA. PaBHOMEpHOE  NIPSMOJMHENHOE
nBwxeHne. HepaBHOMepHoe mpsMmoiuHeiiHoe aBuxeHue. CpeaHsis U MIHOBEHHas
CKOpOCTH TeJa IIPU HEPABHOMEPHOM JBHKEHUU.

Yckopenue. PaBHoyckopeHHOe MpsiMoNiMHEHOe ABMkeHne. CBOOOIHOE TaJeHHE.
OmnbiTel ['anuies.

PaBHOMepHOE JBHMXKEHHE MO OKpyXHOCTU. llepuog u wyactora oOpauieHwus.
JIuneiHas u yrioBast CKOpocTh. LIeHTpOCTpEMUTENBLHOE YCKOPEHHE.

IlepBoiii 3akoH Hprorona. Bropoi 3akon Hrerotona. Tpermii 3axoH Hsrorona.
[IpuHIMII CynIepIIO3ULIAN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUsi: CHJla TPEHUS CKOJIbKEHHS, cuia
TPEHUS MOKOSI, IPYTUE BUIbI TPEHHUS.

Cuiia TSKECTU M 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOpEHUE CBOOOHOTO MaICHMUS.
JIBmxenue miuaHer Bokpyr Comuua. Ilepas kocmuueckass ckopocTs. HeBecomocTb
u meperpy3ku.PaBHOBecue MaTepHalbHOW TOYKHA. AOCONTIOTHO TBEpPAOE TEIO.
PaBHOBeCcHe TBepIIOro Tena ¢ 3aKpeIUIEHHOM OChbiO BpamieHus. MomeHT cwuibl. LleHTp
TSKECTH.

Nmnynec Ttema. M3meHenue wumnynbca. MMnynbe cuiibl. 3aKOH COXpaHEHHS
UMITyJibCca. PEakTUBHOE IBMYKEHUE.

Mexanuueckass pabota U MOIIHOCTb. PaboTa cuil TSKECTH, YyOpYrocTH, TPEHUS.
CBsi3b 3Hepruu u padoThl. [loTeHanbHast SHEPTUs Tela, MOJHATOr0 HaJl TOBEPXHOCTHIO
3emuu. [loTeHmanpHas sHeprus cxxatou npykuHel. Kunetnueckas sueprus. Teopema o
KHHETUYECKOW SHEPruu. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTUH.

Jlemoncmpayuu
HaGnronenne MexaHWYECKOro JBIDKEHHS Tella OTHOCUTEIBHO pPa3HBIX Tel
oTcyerTa.
CpaBHeHHE TTyTEeH U TPASKTOPHUM ABUKEHUS OJTHOTO M TOT'O JK€ T€la OTHOCUTEIbHO
pa3HbIX TEJ OTCYETA.
13
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N3mepenne CKOPOCTH U YCKOPEHMS IPSIMOJIMHENHOT O IBUKEHUS.

HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI'O IBHKEHUS.

Habmonenue nBrxeHus Tena rno OKpy>KHOCTH.

Habmiogenne MexaHMYECKUX SIBJIGHUHM, TPOUCXOAAIIMX B CHCTEME OTCYeTa
«Tenexka» mpu ee paBHOMEPHOM M YCKOPEHHOM JIBIDKEHMHM OTHOCUTENBHO KaOWMHETa
107637178

3aBUCUMOCTb YCKOPEHUS TEJIa OT MACCHI TEJA U IEUCTBYIOIIEH HA HETO CHUJIBI.

HaOmronenue paBeHcTBa CUII PU B3aUMOJICHCTBUM TEll.

N3meHenue Beca Tena npu YCKOPEHHOM JIBU)KCHUU.

Ilepenaya numiynbca mpu B3anMOJEHCTBUU TE.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre UMITyJIbca PY HEYIIPYTOM B3aUMOICHCTBUY.

CoxpaHeHne UMIyJbca MpHU aOCONIOTHO YIIPYroM B3aUMOICHCTBHH.

Habnronenne peakTUBHOT O ABMKEHUS.

CoxpaHeHHre MEXaHUYEeCKOW SHEPTUH IIPU CBOOOIHOM MaJCHUU.

CoxpaHeHHME MEXAaHMYECKOM JHEpPruM NpH JBWKEHHHM Telna IOJ JEWCTBUEM

IIPY>KHHBI.

Jlabopamophvie pabomwi u onvimol

KonctpynpoBanue Tpakrta A pa3roHa v JaTbHEUIIET0 paBHOMEPHOTO IBIKEHUS
[IApUKa W TEIEKKH.

Omnpenenenue cpegHel CKOPOCTU CKOJIbKEHHUs OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

Ompenenenre yCKOPEHHs Tela MPU PaBHOYCKOPEHHOM JIBIKEHUU IO HAKJIOHHOM
IUTOCKOCTH.

UccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU NIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HauanbHOU ckopocTh.IIpoBepka rUMOTE3bI: €Clu NPU PABHOYCKOPEHHOM JIBUKEHUH
0e3 HaYaJIbHOW CKOPOCTH MYTH OTHOCSITCS KaK Psii HEUETHBIX YHCE, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanre 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHUJIbl HOPMAJIbHOTO
JaBIICHUSL.

Omnpenenenre koG HUIIMEHTA TPEHUS CKOIBKEHUS.

Ornpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenne pabOThl CHIBI TPEHHUs TMPU PABHOMEPHOM JBIDKEHHH Tena
M0 TOPU3OHTAILHOM MOBEPXHOCTH.

Omnpenenenre pabOTHl CHIIBI YIPYTOCTH IPH MOJBEME Tpy3a C HCIOIH30BAaHHEM
HEMOBMKHOTO U TIOJIBUKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUs YHEPTUU.

MexaHuvecKkue Ko1e0aHUs U BOJIHbI
KoneGartenpHoe nBuwxkenue. OCHOBHBIE XapaKTEPUCTHKU KoJI€OaHUIl: Mepuof,
4acToTa, aMIUINTyaa. MaremMaTU4ecKMM Y IIPYKUHHBIM MasTHUKU. lIpeBpaienue

14
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SHEPruu MpH KOJIEOATENbHOM JIBH)KECHHH.

3aryxatonie koneOaHus. BeiHyx)aeHHble koneOanus. Pesonanc. MexaHuuyeckue
BoJIHBI. CBOICTBA MeXaHWYeCKUX BOJH. IIpononbHble M momepedHble BOJHBL JlmHA
BOJIHBI M CKOPOCTHb €€ pacIpoCTpaHeHus. MexaHn4yeckhe BOJIHBI B TBEPIOM TeElE,
CEHCMHMYECKNE BOJIHBI.

3Byk. [’ poMKoCTh 3BYKa 1 BbIcOTa TOHA. OTpaxkeHnue 3Byka. IH(pa3Byk 1 yabTpa3ByK.

Jlemoncmpayuu
HaGnronenue konebanuit T Mo AEMCTBUEM CHIIBI TSDKECTU U CHIIBI YIIPYTOCTH.
HaGmronenune xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Halntonenune BoIHY X AE€HHBIX KOJI€OaHUI U PE30HAHCA.
Pacnpoctpanenne npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).
HaGnronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

Jlabopamophvie pabomwi u onvimol

Omnpenenenre 4acTOTH U Meprojia KoieOaHN MaTeMaTHIECKOT0 MasTHUKA.

Omnpenenenue 4acTOThl U MEPUOA KOJ€OaHUI NPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TEpHOAa KOleOaHUM IMOABEIIEHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TMepUoJa KoJleOaHWW MPYKUHHOTO MasTHUKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTHU MEpUOJA KOJIEOAHUN Tpy3a, MOJBEHICHHOIO K HUTH,
OT Macchl Tpy3a.

OnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTH IE€pUO/a KOJIEOAHUNH MPYKUHHOTO
MasiTHHKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOHOTO TaICHUSL.

JIEKTPOMATHUTHOE T0JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHuTHOE TOJIE. DNEeKTpOMarHUTHbIE BOJIHBI. CaoiicTBa
AIIEKTPOMArHUTHhIX  BOMH. Illkama  »siexkTpomMarHUTHBIX  BOJH. lcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu
CBoiiCTBa 3JIEKTPOMATHUTHBIX BOJIH.
BonHOBBIE CBOIICTBA CBETA.

Jlabopamopnvie pabomul u onvimoi
N3yyenue cBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa.

CgeToBbI¢ IBJICHUS

JlyueBas mopmens cBera. Mcroynuku cBera. IlpsmonuHelHoOe pacrpocTpaHEHUE
ceera. 3armenus ConHua u JlyHsl. Otpaxenue cBera. I[limockoe 3epkano. 3akoH
OTpa)X€HUS CBETA.

[Ipenominenue cBera. 3akoH npeiaomiieHus cBera. [loHoe BHyTpeHHEe OTpaKeHne
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cBera. Mcnonb30BaHKE MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.
JIlunza. Xox nyweit B nuH3ze. OnTudeckas cucrema ¢oToarnmapara, MUKPOCKOIA
u Teneckona. ['11a3 kak ontuyeckas cucreMa. ban3opykocTs U JanbHO30PKOCTb.
Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. Cro’KeHNE CTIEKTPAThHBIX
nBeToB. Jucnepcus ceera.

Jlemoncmpayuu
[IpsiMonuHeHOE pacIpOCTPAHEHUE CBETA.
OtpaxeHnue cBera.
[Tony4yenue n3o0pakeHui B INIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.
Onrtuueckuii CBETOBO/I.
Xon mydeld B cCOOMpArOIIE TUH3E.
Xoa y4er B pacCErBaIOIIEH JIMH3E.
[Tonyuyenue n3o0paxeHUi ¢ MOMOILLBIO JIUH3.
[Ipunnun nevictus poroanmnapara, MUKPOCKONA U TEIECKOIIA.
Mopens rinasa.
Paznoxenue 0enoro cBeTa B CIIEKTP.
[Tonyuenue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HbIX 1IBETOB.

Jlabopamophwvie pabomsi u onvimsl
UccnenoBanue 3aBUCUMOCTH yTiia OTPaKeHHUsSI CBETOBOIO JIyda OT yIJia IMaJICHHUS.
N3ydeHne xapakTepUCTUK U300paKeHUS IIpeaMeTa B INIOCKOM 3epKalie.
UccnenoBanrie 3aBUCUMOCTH yTJia MPEIOMIICHUS] CBETOBOIO JIy4a OT yIJjia najeHus
Ha rPaHUIIC «BO3YX—CTEKIIOM.

[Tonyuenue n300pakeHU ¢ TOMOIIBIO COOUPAOIIEH JIUH3BI.

Omnpenenenre GOKYCHOTO paCCTOSIHHSI K ONTHYECKOM CHIIBI COOUPATOIIEH TNH3HI.

OMnBITHI 1O Pa3IOKEHUIO OEIIOTO CBETA B CIIEKTP.

OnBITH IO BOCTIPUATHUIO I[BETA MPEIMETOB MPHU MX HAOIIOJICHUU Yepe3 IBETOBBIC
(GUIBTPHL

KBanToBbIe siBJICHUA

Omeitel  Pesepdopna w tumanerapnas mojenb aroma. Mogenb atoma bopa.
Hcenyckanue u noriomenue ceera aroMmoM. KBanTel. JInHelyaTbie CIEKTPBIL.

PaguoaktuBHOCTh. Anbda-, 6eTa- 1 ramma-usinydeHus. CTpoeHue aTOMHOTO spa.
Hyxnonnas Mmoznens atoMHoOro snapa. M3oronsl. PagnoaktrusHasle npespanienus. I[lepuon
1I0JIypacIiaza aTOMHBIX sAEp.

SAnepHble peakuu. 3aKOHBI COXPAHEHHUS 3apsI0BOI'0 U MACCOBOI'O YUCEN. DHEPIHUs
CBA3M aTOMHBIX snep. CBs3b Macchl M 3HEpruu. Peakunu cuHTE3a W JENEHUS slep.
Ncrounuku 3neprun ConHIa v 3B€37.

Anepnas oSHepreruka. JleWcTBUA PAJUOAKTUBHBIX M3JIYYEHUW HA HKUBBIC
OpPTraHHU3MBI.

Ilemoncmpayuu
16
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CHexTpbl U3IIy4eHHUs U MOTJIOICHHUS.

CrexTpsl pa3IuyHbIX ra30B.

CnekTtp Boziopoa.

Habmonenue TpekoB B kaMmepe Buiibcona.

Pabota cueTurka HOHU3UPYIOMINX U3Ty4YEHUH.

Perucrpanus usnydeHus NpUPOIHBIX MUHEPAIOB U MPOAYKTOB.

JlabopamopHvie pabomol u onvimol

HaGmronenue CrtonHbeIX U IMHEHYAThIX CTICKTPOB M3TyUEHUSI.

HccnenoBanre TPEKOB: W3MEPEHHE SHEPTHH YACTHIBI 110 TOPMO3HOMY ITyTH
(o gororpadusam).

N3mepenne painoakTHBHOTO ()OHA.

IHoBTOpPUTEIBLHO-0000IAK0IINI MOXYJIb

[ToBTOpUTENHHO-0000IAIONIUI MOIYNIb TPEIHA3HAYEH MJII CHUCTEMaTH3alUuH U
00001IIeHNs TPEAMETHOTO COACPKAHUS U OMbBITA JACITEIHHOCTH, MPUOOPETEHHOTO MpHU
M3YYEeHUU BCEro Kypca (U3MKM, a TakXke i1 THOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMEHY M0 (hU3UKe JJIsl 00 yJarOUIUXCsl, BEBIOPABIINX ATOT YUEOHBIN
npeaMer.

[Ipy u3ydyeHHH AAHHOTO MOAYJS PEATU3YIOTCSI U CUCTEMATU3UPYIOTCS BHUIBI
JeSITebHOCTH, Ha OCHOBE KOTOPBIX OO0ECIEeYMBAETCS JIOCTHKEHUE TMPEAMETHBIX
M METalmpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJIbTaTOB  OOydeHHUs, (GOpMUPYETCs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOEHHE HAy4YHbIX METOJOB HCCIIEJOBaHUS
SIBJICHUH TIPUPOJIBI U TEXHUKH, OBJIaJICHHE YMEHUSIMU OOBSCHSIThH (DU3NUECKUE SIBJICHUSI,

IIpUMEHAS [IOJIyYEHHbIE 3HAHMs, pelIaTh 33a4a4yd, B TOM YHUCJIE Ka4eCTBEHHBIC
Y DKCIIEpUMEHTAJIBHBIE.

[IpuHIMIIMANIBHO AEATEIBHOCTHBIN XapaKTep JaHHOIO MOAYJIS PEaIu3yeTcs 3a CUeT
TOT0, YTO 00YUaIOIIMECs BRIMOIHIIOT 33/1aHUs, B KOTOPBIX MM IMPEAIaraercs:

Ha OCHOBE IOJYYEHHBIX 3HAHUHI PACIIO3HABaTh U HAYYHO OOBSCHATH (PU3NUECKUE
SIBJICHHS B OKPY’KAIOLLEN IPUPOJE U ITIOBCEAHEBHOM KU3HU;

UCTOJIb30BaTh HAYYHBIE METO/bI HCCIIENOBaHUS (PU3NYECKUX SBICHUH, B TOM YHCIIE
JUIS IPOBEPKU TUIIOTE3 U MOJYYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBBI HanOojee BaKHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HAIpUMEp, NIPAKTHYECKOTO MCIOJIb30BAaHUSA PA3JIMYHBIX HCTOYHUKOB
SHEPI'MU Ha OCHOBE 3aKOHA IIPEBPALLCHNS U COXPAHEHUs] BCEX U3BECTHBIX BUJIOB SHEPIUU.

Kaxnas m3 TeM JaHHOrO MOIYJsS BKJIIOYAET SKCIIEPUMEHTAIBHOE HCCIENOBAHUE
oboOmraromiero xapakrepa. Moaynp 3aBeplIaeTcsi MPOBEACHUEM JAMAarHOCTUYECKOM W
OLIEHOYHOI paboThI 3a KypC OCHOBHOI'O OOLIEro 00pa3oBaHusl.
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IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenune (u3MKM Ha YpOBHE OCHOBHOI'O OOLIEro OOpa3oBaHUsl HANpaBJIEHO
Ha JOCTI)KEHHE JIMYHOCTHBIX, METAlpeAMETHBIX M MPEIMETHBIX 00pa30oBaTeNbHBIX
PE3YNbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynpraTe m3ydeHms (pU3MKKM HA YPOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUS
y o0y4arorierocst 0yayT chOpMUPOBAHBI CIICTYIOITUE TNIYHOCTHBIE PE3Y/IbTAaThl B YaCTH:

1) nIaTPHOTHYECKOT0 BOCTTUTAHUS :

NpOSIBIICHUE HMHTEpeca K UCTOPUUM U COBPEMEHHOMY COCTOSHHUIO POCCHHCKOM
(¢u3nUecKoil HayKu;

IICHHOCTHOE OTHOIICHHE K JJOCTHXKEHUSIM POCCUMCKHUX YUCHBIX-(PHU3HKOB;

2) rpaKIaHCKOT0 M IyXOBHO-HPABCTBEHHOT0 BOCITUTAHHUS :
TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJCHMHM OOIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN (PU3UKH;
OCO3HAaHHE BAJXHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B IESITEIIbHOCTH YYEHOTO;

3) 3CTeTHYECKOr0 BOCIIUTAHMS
BOCIIPHATHE OCTETHYECKHX KadeCTB (PM3MUCCKOW HAyKH: €€ TapMOHHUYHOrO
IIOCTPOEHHS, CTPOI'OCTH, TOYHOCTH, TAKOHUIHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMSA:

OCO3HaHUE LIEHHOCTH (DU3MUECKOM HAayKH KaK MOIIHOTO MHCTPYMEHTAa MO3HaHUs
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOIMH, BaJKHEUILIEW COCTABIISIONIEN KYJIBTYpPHI;

pa3BUTHE HAy4yHOM JIIOOO3HATENBHOCTH, HUHTEpEca K HCCIIENOBATEIbCKON
NEeSATENbHOCTH;

5) popMupoBanus KyJbTYyPbI 310POBbSI ¥ SMOIHOHAJIBLHOT0 0JIATOTIOTY UM
OCO3HAHWE IIeHHOCTH Oe3omacHoro oOpa3a JKU3HM B  COBPEMEHHOM
TEXHOJOTUIECKOM MHUPE, BAXHOCTH ITPABUII O€30MaCHOTO IMOBEICHUS HA TPAHCIIOPTE, Ha
J0pOTax, C JEKTPUICCKUM U TEIUIOBBIM 000PY/I0BAHUEM B JIOMAIITHUX YCIOBHSIX;
c(hOpMHPOBAHHOCTh HaBbIKA PEQIICKCHH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TaKOT0 K€ MPaBa y IPyroro 4eioBeKa;

6) TPy10BOT0 BOCIIMTAHUS:
aKTUBHOE Yy4yacTHME€ B pELIEHUM NPaKTHUYECKUX 3a7ad (B paMKax CEMbH,
00pa30BaTEIbHON OPraHU3alMH, HACEIEHHOIO IIYHKTa, POJIHOTO Kpasi) TEXHOJIOTMUECKON
Y COLIMAJIbHOM HANPABJIEHHOCTHU, TPEOYIOLIMX B TOM YUCIIE U (PU3NUECKUX 3HAHUI;
MHTEPEC K MPAKTUUECKOMY U3YUYEHHUIO ITpodeccui, CBA3aHHBIX C (PU3UKOM;
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7) 3KOJIOTHYECKOr0 BOCIIUTAHUSI:

OpUEHTallMs Ha MpUMeHeHue GU3NYEeCKUX 3HAHUM JJIA pelleHus 3a7a4 B 00J1acTu
OKpY’Karolen cpeibl, INIAHUPOBAHUS MTOCTYIKOB U OLIEHKHU UX BO3MOXKHBIX MOCJIEICTBUI
JUTSL OKpPY>KaroIIei cpebl;

OCO3HaHHE TIT00ATTLHOTO XapaKTepa YKOJIOTHIECKUX TPOOJIEM U ITyTeH UX PEIICHNUS;

8) aganTanun K H3MEHSIOMUMCS YCJIOBHSAM COIUATBHOI M IPUPOTHOT Cpebl:

NMOTPEOHOCTh BO B3aWMOJICHCTBUU TPHU BBHITIOJTHEHUN WCCIEAOBAHUI M TIPOSKTOB
(Gu3HYeCKOl HANIPaBICHHOCTH, OTKPHITOCTD OMBITY M 3HAHUSM JIPYTHUX;

MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeITEIIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHUCIIE (POPMYITUPOBATH UICH,
MOHATHS, TUTIOTE3bI O PU3NIECKUX 00BEKTAX U SIBIICHUSX;

OCO3HaHUE JIe(PUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JacTH
bu3uky;

IUTAHUPOBAHNE CBOETO Pa3BUTHUSI B MPUOOPETEHWU HOBBIX (PU3WYECKUX 3HAHUM;

CTpPEMJICHHE AaHAJIM3UPOBATh M BBISBJISATH B3aUMOCBS3M IPUPOJBI, OOIIECTBA
Y DKOHOMHUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (DHU3MUECKUX 3HAHUM;

OIICHKA CBOMX JICCTBUM C YU4E€TOM BJIUSHHS Ha OKPY>KAIOILIYIO CPEy, BO3MOXKHBIX
ri100aJIbHBIX ITOCIEACTBUH.

METANPEIMETHBIE PE3YJIBTATBI

B pesynprare msydeHuss GU3MKM Ha YPOBHE OCHOBHOI'O 00IIEro 0oOpazoBaHUS
y oOyuaromierocsi Oyanyt copMupoBaHbl METAIPEAMETHBIE PE3YJIbTAThI, BKIIOYAIOLINE
NO3HABaTEIbHBIE  YHUBEpPCAJIbHBIE  y4yeOHbIE  JIEUCTBHUS,  KOMMYHHKATHUBHBIE
VHHUBEPCATbHBIC YUeOHBIC JCHCTBYS, PETYIATHBHBIC YHUBEPCATbHbBIC YICOHBIC JCHCTBUSL.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUyeOHbIE JeiiCTBUS
ba3oBble Jlornueckue JelCTBUA:

BEISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SBICHUN);

yCTaHABIMBATh  CYNIECTBEHHBIH  TPHU3HAK  KJIacCUPUKAIMHM,  OCHOBAHUS
JU1s1 OOOOIIICHUS U CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pacCMaTpPUBaeMbIX (haKTax, JaHHBIX
Y HAOJTIOJICHUSIX, OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;

BBISIBIISITh TMIPUYMHHO-CIICACTBEHHBIC CBS3M NPH H3YYCHUHM (U3HUECKUX SBICHUUN
U TIPOIIECCOB, MPOBOJUTH BBIBOJIBI C MCIOJb30BAHUEM JICTYKTUBHBIX M MHIYKTUBHBIX
YMO3aKIIOUCHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3IX (PU3NUECKUX BEIUYHH,

CaMOCTOSITEJILHO BBIOMpaTh CIOCOO pelieHus y4dyeOHOW (U3MYecKor 3ajadu
(cpaBHEHME HECKOJILKUX BAPUAHTOB PEIICHHUS, BBIOOP HAaMOO0JIee MOIXOIAIIETO C y4ETOM
CaMOCTOSITETTLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue 1eMCTBHS.
HCITOJIb30BAaTh BOIIPOCHI KAK I/ICCHCI[OBaTCJIBCKI/Iﬁ HHCTPYMCHT IIO3HAHUAA,
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NPOBOJUTH IO CAMOCTOSITEIFHO COCTABJICHHOMY IUIAHY ONBIT, HECIOKHBIH
bu3MYEeCKUl SKCIIEPUMEHT, HEOOIBIIIOE HUCCiieIoBaHuEe (PU3NYECKOTO SIBJICHUS;

OILICHMBATh HA MPUMEHUMOCTH M JIOCTOBEPHOCTH MH(POPMAIIHIO, TOTYIECHHYIO B XOJIE
UCCJIeIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSATETTLHO  (OpMYJIHpPOBaTh O0OOIIEHWST W BBIBOABI 10 pe3yJbTaTaM
IPOBEJICHHOT'O HAOIIOACHHUS, OTbITa, UCCIICIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE JaJbHEWINIEEe pa3BUTHE (PU3NUECKUX MPOIECCOB, a
TAaKK€ BBIIBUTATh TMPEANONOXKEHUS 00 UX pPa3BUTUM B HOBBIX YCJIOBUSX U
KOHTEKCTax.

Pabora ¢ undopmanmeii:

OPUMEHATh PA3IMYHbIE METOAbl, HMHCTPYMEHThl W 3alpoChl IMpPU IOUCKE
1 0TOOpe MH(POPMALMKM WM JAHHBIX C YYETOM NPEIJIOKEHHOW y4yeOHOU (hu3mueckoi
3ajauu;

aHAJIM3UPOBAaTh, CHUCTEMATH3UPOBATh W  HUHTEPIPETUPOBATH  HH(OPMALIHIO
pa3IMyYHBIX BUAOB U (POPM Ipe/ICTaBICHHUS;

CaMOCTOSITENTFHO BHIOMpaTh ONTUMAIBHYIO (hOpMy MpencTaBieHUs WH(OpManuu
U WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, AUarpaMMaMH, WUHON
rpaduKoi U X KOMOMHAITUSMH.

KoMmMmyHuKkaTHBHBIE YHMBEpCAJbHbIe Y4eOHbIE JAeHCTBHS
O0menne:

B XO7€ OOCYXJeHHs Y4yeOHOro maTrepuana, pe3ysbTaToOB J1a0OpaTOpPHBIX padoT
Y IIPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIae€MON TEMbI U BbICKA3bIBaTh WJICU,
HalleJICHHBIC Ha pelleHre 3aa9M U MOJep KaHue OaroxenaTeIbHOCTH OOIICHMS;

COTIOCTABJISATh CBOM CYXKJEHHUS C CYXACHUSMH JPYrux YYaCTHUKOB JUAJOra,
0OHApYKUBATh PA3IUINE U CXOJCTBO IMO3UITUI;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHhbMEHHBIX TEKCTaX;

nyOJIMYHO TIPEACTABISATh PE3YAbTAaThl BBIIOJIHEHHOTO (DU3WYECKOTO OIbITa
(?KCIIepUMeHTa, UCCIIEA0BaHMs, TPOCKTA).

CoBMecTHas 1eSITEJILHOCTD (COTPYITHHYECTBO):

TIOHMMAaTh M UCIIOJIb30BaTh MPEUMYIIICCTBA KOMaHHOW U MHIANBUAYaJIbHON paOOThHI
pU pEIICHUH KOHKPETHOM (PU3NdIecKoi mpoOIeMBbl;

NPUHUMATh €M COBMECTHOU JCSITEIIBHOCTH, OPTaHW30BBIBAThH NIEHCTBHSI IO €€
JOCTIKEHUIO: PACTIPEACNISATh POJIH, OOCYKIATh MPOIECCHl M PE3yabTaThl COBMECTHOU
paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX YEJIOBEK;

BBITIOJTHSATH CBOIO YacTh pa0OTHI, JOCTUTAS KAYECTBEHHOTO PE3yJbTaTa M0 CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JICUCTBUS C IPYTUMHU WICHAMHA KOMAH/IbI;

OIICHMBATh KadeCTBO CBOEro BKjJIaJAa B OOMUH MPOIYKT 10 KPUTEPHSIM,
CaMOCTOSTEITHLHO C(HOPMYITMPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHS.
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PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE HEHCTBHS
Camoopranu3amnus:

BBISBJISITH TIPOOJIEMBI B JKHU3HEHHBIX M YYEOHBIX CHUTYalMSIX, TPEOYIOIIMX IS
perieHus GU3NUECKUX 3HAHUI;

OPUEHTUPOBATHCS B PA3IMYHBIX MOJX04aX MPUHATHS pelleHu (MHAUBUAYAIbHOE,
MPUHSTUE PEIICHUS B TPYIINE, IPUHATUE PEIICHUN TPYIIION);

CaMOCTOSITEIILHO COCTAaBIIATh aJTOPUTM pelieHus (GU3NISCKOM 3a/1auyd WM IIaHa
UCCJIEAOBAaHUSA C YYE€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh NIpe/jiaraéMble BapUaHThI PEIICHUH;

IIPOBOJIMTH BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIB:

JaBaTh OLICHKY CUTYalluu U IIpeJlaraTh IIaH €€ N3MEHEHMS,

OOBSACHATH MPUYMUHBI JOCTHXKEHHS (HEAOCTHXKEHHUS) pe3yJbTaTOB JEATEIbHOCTH,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJIHECHMUS
(¢U3nYecKoro HCCIEeNOBaHUS MM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIINXCS CUTYallUi, yCTAHOBJIEHHBIX OLUIMOOK, BO3ZHUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSIM.

IMOLHMOHAIBHBINA HHTEJICKT:
CTaBUTb c€0s HA MECTO JPYroro 4YejgoBeKa B XOAE CIOpa WIH JUCKYCCHU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro.

IIpunsiTHe cedst U APpyrux:
NpU3HABAaTh CBOE MPABO Ha OIIUMOKY MpU pemieHruH (U3NYECKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

NPEJMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yiabTaThl OCBOCHMS IMPOrpaMMBbl MO (HU3MKE K KOHILY OOy4deHUs
B 7 KJacce:

[Ipenmernble  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI  OTpa)xaTh
c(hOpMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TMOHATHS: (PU3MUECKWEe W XUMHUYECKHE SBJICHUS, HAOJIOJCHUE,
AKCIEPUMEHT, MOJENb, TUMOTE3a, €AUHUIIBI (PU3UYECKUX BEJIUYMH, aTOM, MOJIEKYIa,
arperaTHpIe COCTOSHHS BeEIIeCTBa (TBEpJOe, KUAKOE, ra3000pa3HOE), MEXaHHYECKOE
NBIDKCHHE  (paBHOMEPHOE,  HEpaBHOMEPHOE,  MPSMOJUHEHHOE),  TpPaeKTOpus,
paBHOJCHUCTBYIOMAs Ccui, naedopMamms (ympyras, IUlacTHYecKas), HEBECOMOCTD,
COOOIIAOIINECS COCYIbL;

pasnuyath sBieHus (auddysus, TEIoBOe JABMKEHUE YaCTHI[ BEIIECTBa,
PaBHOMEpPHOE JBH)KEHHUE, HEPABHOMEPHOE JIBUKCHHUE, UHEPIIUSI, B3AaUMOACHCTBUE TEI,
paBHOBECHE TBEPABIX TEJ C 3aKPEIJICHHOM OChKO BpallleHWs, Iepenada J1aBJICHUA
TBEPJIbIMU TEJIAMU, JKUJIKOCTSIMU U Ta3aMH, aTMOc(epHOe JaBlieHUE, IJIaBaHHUE Tel,
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NPEBpAICHUS MEXaHWMYEeCKOW DSHEPruu) IO ONHUCAHMIO WX XapaKTePHBIX CBOWCTB
1 Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBJICHUE HM3YYCHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOIIEM
MUpE, B TOM YHCiIe (PU3NIECKUE SIBJICHUS B IPUPOJIE: MPUMEPHI IBMKCHUS C pa3TMUYHBIMU
CKOPOCTSIMA B >KMBOW M HEXWBOM IIPUPOAE, ACHUCTBUE CWUIIBI TPEHHS B MPUPOJE
U TEXHHKE, BIIUSHHEC aTMOC(EPHOTro JaBJIICHHWS Ha XUBOH OpraHW3M, IUIaBaHUE PhIO,
phIUard B TEJE YEIOBEKAa, NPHU TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (DU3UUECKUX SIBJICHUI;

ONKMCHIBATh W3YYCHHBIC CBOWCTBA Tel W (PU3WUYCCKUE SBIICHHS, HCIOIB3YS
¢duznueckre BeIMUMHBI (Macca, 00beM, TUIOTHOCTh BEUIECTBA, BpeMs, MyTh, CKOPOCTb,
CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CUjia TPCHWUs, TaBJICHUE
(TBepaoro Temna, JKHAKOCTH, ras3a), BBITAJIKMBAIOIIAsS CHJIAa, MeXaHW4yeckas pabora,
MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KOX(D(OUIIMEHT TOJIE3HOTO JCUCTBUS
MEXaHU3MOB, KMHETHYECKas W TOTCHIMANbHAS DHEPTUsi), MPU OMHUCAHUM TMPABUIHHO
TPaKTOBaTh (PU3MUECKHUI CMBICI UCIIOJIb3yEMbIX BEIMUWH, MX 0003HAYEHUS M CIUHUIIBI
¢u3nUecKnX BETWYMH, HAXOAWTHh (HOPMYJIbI, CBSA3BIBAIONINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTh TpadUKU HM3yYECHHBIX 3aBUCUMOCTCH
(U3UYCCKUX BEIIMUHMH,

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MYECKHE SBJICHUS W TPOIECCHI, HUCIIONB3YS
MpaBWia CIOXKEHUs1 Cuil (BIOJIb OJTHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackainsi, 3akoH
Apxumena, IpaBUIIO paBHOBECHS pbryara (0J10Ka), «30JI0TOE MPABUII0» MEXaHUKH, 3aKOH
COXpaHEHUS MEXaHWYECKOW JHEPruu, NMPH 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alMChIBATh €r0 MAaTEMaTHYECKOE BhIPAKECHUE;

OOBSACHATHh (PU3WUYECKUE SBICHHUSA, TPOIECCHl M CBOWCTBA TEJI, B TOM YHUCIEC
U B KOHTEKCTE€ CHUTyalluil TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTh OOBSCHEHHE M3 1-2 JOTHYECKHX IIaroB C
UCTIONIb30BaHUEM 1-2 M3y4EeHHBIX CBOWCTBA (DM3MUECKUX SBJICHUN, (PU3NUECKHUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiath pacueTHble 3ajadu B 1-2 JCHCTBUS, HCMONB3YS 3aKOHBI M (DOPMYIIBI,
CBSI3BIBAIONTNE (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a]]a4M 3aITUChIBATh
KpaTKOe yCIOBUE, TOJCTABIATh (DU3UYECKHUE BETMYMHBI B (OPMYIBI U TPOBOIUTH
pacyeTbl, HAXOIUTh CIIPABOYHbBIE TAHHbIE, HEOOXOAUMBIE JIJIsl pEIISHUS 3a/1a4, OLIEHUBATh
PEATTMCTUYHOCTH MOTYYECHHON (PU3UUECKOI BETUYNHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh IPHU MOMOIIM (PU3UYECKHUX
METO/IOB, B OIMCAHWW HWCCIAEAOBAHHUS BBIICIATH MPOBEPAEMOE TIPEIOIOKEHUE
(rumoTesy), pa3anudaTh U MHTEPIPETUPOBATH MOTYUCHHBIN PE3yIbTaT, HAXOAUTH OMIHOKH
B XOJI€ OIIbITa, IPOBOJAUTH BBIBOJIBI IO €r0 PE3yJIbTaTaM;

POBOJUTH OMNBITHl IO HAOMIOACHUIO (PU3UYECKHUX SIBICHUM WIH (HU3UIECKUX
CBOMCTB TeN: GOpMYJIUPOBATH MPOBEPSIEMbIE MPEATOI0KEHNUS, COOUPATh YCTAaHOBKY U3
IPEIJIOKEHHOTO 000PY/I0BaHMs, 3aIIMCHIBATH X0 ONBITA U (DOPMYIUPOBATH BBIBOJIHI;
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BBITOJIHSTD MIPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tea, 00bemMa, CUJIbI
¥ TEeMIEepaTyphbl C UCIOIH30BAHMEM AHAIOTOBBIX U MU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHMs MPUOOPOB C YIETOM 33JIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUH;

IIPOBOJUTH MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM (PU3MUEeCKOil BETMYUHBI OT APYroun
C UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO JBMKYIIIETOCS
TeNa OT BPEMEHU JIBIXKCHMSI Tela, CHIIbl TPEHUS CKOJIBKEHHsI OT Beca Teja, KauecTBa
00pabOTKU MOBEPXHOCTEH TEd W HE3aBUCUMOCTH CHWJIBl TPEHUS OT IUIOMIaJAu
CONPUKOCHOBEHHUS TEJl, CHJIbl YNPYTOCTH OT YAJMHEHHUS MNPYKUHBI, BHITAJIKUBAIOIICH
CHWIIbI OT o00beMa TMOrpyKeHHOM YacTW Telna M OT IUIOTHOCTH JKMJIKOCTH, €€
HE3aBUCUMOCTH OT IUTIOTHOCTH TeJla, OT TITyOUHBI, Ha KOTOPYIO MOTPYKEHO TEJ0, YCIOBUMA
TUTABaHMS TEJl, YCIOBHUI paBHOBECHS pblyara W OJIOKOB, Y4aCTBOBaTh B IUIAHUPOBAHUU
y4eOHOr0 HCCIEIOBaHUSA, COOMpPATh YCTAHOBKY M BBIIOJHATH W3MEPEHHs, CIEqys
NpeIOKCHHOMY — TUTaHy, (DUKCHpOBaTh pe3ylbTaThl MOJYYEHHOW 3aBHCHUMOCTH
(¢u3nYecKuX BEIMYUH B BUJIE MPEAJIOKEHHBIX Ta0IHIl U TpaduKOB, IPOBOAUTH BBHIBOJIBI
10 pe3yibTaTaM UCCIIEOBaHUS;

OPOBOJUTH KOCBEHHbIE M3MEpeHMs (U3NYECKUX BEIWYUH (TIOTHOCTH BELIECTBA
KUJKOCTH W TBEPJAOro Tela, Cuila TPEHHUs CKOJbXEHUsS, JlaBJIEHUE BO3/1yXa,
BBITAJIKMBAIOIIAS CUJIA, IEHCTBYIONIAs HA TIOTPYKEHHOE B )KHJIKOCTh TENO0, KO3 (HULIUEHT
MIOJIE3HOT0 JEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYs MPEAJIOKEHHON MHCTPYKIUU: IPU
BBITIOJTHEHUH H3MEPEHUN CcOoOUpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYUCIATH
3HaUYEHHE UCKOMOU BEIUYHHBIL;

coO0aTh MpaBHia TEXHUKM O€30MacHOCTH Ipu padore ¢ 1adopaTopHBIM
00opyI0BaHUEM;

UMETh TPEACTABICHWE O NPHUHLIUIAX JCUCTBUA TNPUOOPOB M TEXHUYECKHUX
YCTPOWCTB: BECHI, TEPMOMETP, TMHAMOMETP, COOOIIAIOIIUECS COCY/ b, OapOMETp, phlyar,
MTOABYOKHBIN M HEIIOABYDKHBIN OJIOK, HAKJIOHHAS IIOCKOCTE;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C HUCIOJIb30BAHUEM HX OMHUCAHUS (B TOM YHUCIIE: MOAIIUITHUKN, YCTPOUCTBO
BOJIONIPOBOJIA, THJPABIUYECKUN MPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOW HACOC,
apeoMeTp), WCIONb3ysd 3HAHHUA O CBOWCTBAX (PU3MUYECKUX SIBICHUN M HEOOXOIUMBIC
¢duznueckue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTh MPUMEPHI (HAXOAUTh HMHMOPMALMIO O MNpPHUMEpPAX) MPAKTHYECKOIO
UCMOIb30BaHUS (U3MUECKUX 3HAHUNW B TIOBCEJHEBHOM >KM3HHM Mg OOecreyeHus
0e3omacHOCTH TMpu OOpalleHUH C NOpudoOpaMM M TEXHUYECKUMHU YCTPONCTBAMH,
COXpPaHEHUs 3/10POBbsI U COOTIOACHHS HOPM 3KOJIOTHUYECKOI0 TIOBEICHUS B OKPY KaoIIen
cpene;

OCYILECTBIISATh OTOOp MCTOYHMKOB MH(popManuu B MIHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIONIUXCS 3HAHUN U MyTEeM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBHIICIATH MHPOPMAIUIO, KOTOPasl SIBISIETCS MPOTUBOPEUYNBOM
WJIU MOXKET OBITh HEIOCTOBEPHOM;
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UCTIONIb30BaTh TPU BBHINIOJHEHWU YYEOHBIX 3aJlaHUN  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pu3nueckoro cojaepKaHus, CIpaBOYHbIE MaTepUalbl, PECypChl CETH
NurepHer, Bianerb nOpueMaMd KOHCIEKTHUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs
uHGOpMAaIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3aBaTh COOCTBEHHBIC KPATKHUE MUCHbMEHHBIC U YCTHBIE COOOIIICHHSI HA OCHOBE 2—
3 UICTOYHUKOB UH(POPMAIIMH, B TOM YHCIIE MyOJIUYHO MPOBOAUTH KPATKHE COOOIICHUS O
pe3ynbTaTax MPOEKTOB MW yU4eOHBIX UCCIICIOBAHUM, TTPH STOM TPAMOTHO MCITOJIb30BATh
U3YYCHHBIA TOHATUMHBIA ammapat Kypca (QU3MKH, COMPOBOXKIATH BBICTYIUICHUE
MpE3EHTAIUEN;

IIPY BBITIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEAOBAHUM pacipeiensiTh 00s13aHHOCTH
B IPYIIE B COOTBETCTBUHU C TOCTABJIEHHBIMU 3a/1a4aMU, CJIIEAUTH 3a BHITIOJIHEHUEM IUIaHA
NENCTBHI, OLIEHHBAaTh COOCTBEHHBIM BKJIAJl B JEATEIbHOCTh TPYMIbl, BBICTPANBATH
KOMMYHUKAaTHUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

[IpenMeTHble pe3yiabTaThl OCBOCHMS MPOrpaMMbl MO (U3MKE K KOHILY OOy4deHUs
B 8 Ki1acce:
[IpeamerHble  pe3yiabTaThl Ha  0a30BOM  YpOBHE  JIOJDKHBI  OTpaXkaTh
c(hOpMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:
UCII0JIB30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEMIOBOE IBMX)KEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUSI BEIECTBAa, KPUCTAUIMUECKHUE U amop(HBIE Tena,
HACBHIIIEHHBIN U HEHACBILIEHHBIN ap, BIA)XHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEprus, TEIUIOBOW JIBUTATENb, JIEMEHTAPHBIA AIEKTPUUECKUN 3apsi/l, SJIEKTPUUECKOE
I10JI€, IPOBOAHUKU U JUAJICKTPUKH, TOCTOSHHBIN JJIEKTPUUECKUI TOK, MATHUTHOE T10JIE;
pasnuath sIBJIEHUs (TEIJIOBOE PACIIMPEHHE U CHKaTUeE, TEIIonepeiaya, TerIoBoe
paBHOBECHE, CMayMBAaHWE, KANWULSIPDHBIE SBIICHUS, MCIAPECHHUE, KOHJCHCALWs,
IJIABJICHUE, KpUCTAILTA3 AN (oTBepAcBaHuUE), KHUIICHUE, Terionepeaaya
(TemIONPOBOAHOCTh, KOHBEKIIUS, U3IYyYEHHUE), DJIEKTPHU3alUs TeJ, B3aUMOICHCTBUE
3aps0B, NEUCTBUS DIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKaHWE, B3aWMOJICHCTBHUE
MAarHuTOB, JEUCTBUE MAarHUTHOIO IOJs HA MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHAYKIMS) 10 ONHUCAHWI0O WX XapaKTepHBIX CBONCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (PU3UYECKOe SIBIICHUE;
pacno3HaBaTh MPOSBICHUE H3YyYCHHBIX (DU3UYECKUX SIBICHUI B OKpYKArOIIEM
MUpEe, B TOM 4HcCie (U3NYECKUe SIBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSIKEHUE
U KalWUISIpHBbIE SIBICHUS B MNPUPOJAE, KpPUCTAIbl B mpupone, uziaydeHue CosHIa,
3aMep3aHue BOJAOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHeEra,
AIEKTPUUECKUE SIBIICHUS B aTMOC(epe, JJIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emMiiu, Jpeiid MoaOCOB, POJIb MATHUTHOTO TIOJISI JIJISl )KMU3HU Ha 3eMJie, TOJIIPHOE
CUSHUE, TPU OTOM TEPEBOIUTH TPAKTUYECKYIO 3a7ady B Y4YeOHYIO, BBLICIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NYECKUX SBICHUH;
ONKMCHIBATh W3YYCHHBIC CBOWCTBA Tel W (PU3WYCCKUE SIBICHUS, HCIOIB3YS
¢dusznueckre BENWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTys, KOJIMYECTBO TEIUIOTHI,
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yJelIbHas TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTA IIABJIEHUS, YAEJbHAs TEIUIoTa
napooOpa3oBaHMsl, YAENbHas TEIUIOTa CrOPAaHUs TOIUIMBA, KOX(PQUIMEHT IOJIE3HOrO
NEICTBUS TEIJIOBOM MAalIMHBI, OTHOCHUTENIbHASI BIAXXHOCTh BO3AYyXa, 3JEKTPUYECKUN
3apsAJ, CUIAa TOKA, JIIEKTPUUECKOE HAIIPSHKEHUE, COPOTUBIICHUE IIPOBOJHUKA, YACIBHOE
COIIPOTUBIIEHUE BEUIECTBA, pab0oTa U MOIIHOCTh 3JCKTPUUECKOTO TOKA), MPU OMHCAHUU
[PaBUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HUCIIOJIb3YEMbIX BEJIMYMH, O003HAUYEHUS U
eNUHULBl (U3UYECKUX BEIUYHMH, HAXOAUTh (POPMYJbI, CBS3BIBAIOLINE JaHHYIO
(u3nYecKyl0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh IpaUKH H3Y4EHHBIX
3aBHCUMOCTEH (PU3NUECKHUX BEIHYNH;

XapakTepu30BaTh CBOICTBA Tell, (PU3NUYECKUE SBJICHUS U MPOLECCHI, UCIOIb3YS
OCHOBHBIE TOJOXEHUSI MOJEKYJIIPHO-KUHETUYECKOM TEOpUH CTPOEHHUsSI BEIIECTBA,
IPHUHLIMI CYNIEPIO3ULMU NTOJIeH (HAa KaYECTBEHHOM YpPOBHE), 3aKOH COXPaHEHUs 3apsa,

3akoH Oma jJid y4yacTka Liemnu, 3akoH J[xoyns-JIeHna, 3aKOH COXpaHEHUs] SHEpruw,
IIPU 3TOM YMETh (POPMYITUPOBATH 3aKOH U 3aIIUCHIBATh €M0 MATEMAaTUUYECKOE BHIPAKEHUE;

OOBSCHATH (PU3MUECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallull  NPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATE  [PUYHUHHO-
CIIE/ICTBEHHBIE  CBSI3U, CTPOUTh OOBsICHEHHME M3 1-2  JOrMYeckux  IIaroB
C WCIONIb30BaHHWEM 1-2 W3y4eHHBIX CBOMCTBA (PU3WYECKUX SBICHUH, (PH3UUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelaTh pacueTHble 3ajayud B 2—3 AEWCTBUS, UCIONB3YS 3aKOHBI U (HOPMYJIBI,
CBsI3bIBAIOIME (PU3NUECKHE BETUUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3aja4u 3alIUChIBATh
KpaTKO€ YCJIOBHE, BBISBISATh HEJOCTATOK JAHHBIX U1 PEIICHHs 3aJayd, BbIOMpATh
3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJISl €€ PEIlEHUs], IPOBOAUTH PACUEThl U CPAaBHUBATh
NOJy4YEHHOE 3HaUeHUEe (PU3NUECKOM BEIMUMHBI C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPHU MOMOUIM (PUIUUECKUX
METOJIOB,  HWCIIOJIb3ysl ~ ONHMCAHWE  MCCIENOBAaHUSA,  BBIACIATH  IPOBEpsSEMOe
IIPEANOIOKEHNE, OLICHUBATh NPABWIBHOCTH IMOPS/IKA NPOBEIEHUS HCCIEIOBAHMS,
POBOJUTH BBIBOJIBI;

OPOBOAUTH OMNBITHI MO HAOMIOACHHIO (U3UYECKUX SBICHUM WIH (PUINIECKUX
CBOMCTB TeN (KanWUIApHBIE SBJIECHUS, 3aBUCUMOCTD JJaBJICHMS BO3JlyXa OT €ro o0bema,
TeMIIepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHMS U HAIPEBAHMS MPU U3IYyYEHUU OT L[BETA
u3iaydarome  (morjomaronieil)  MOBEPXHOCTH,  CKOPOCTb  HMCHApEHUs  BOAbI
OT TEeMIlepaTypbl XUIAKOCTH M IUIOMAJM €€ IOBEPXHOCTH, HJIEKTpHU3aLUs Tel U
B3aUMOJICHCTBHE JJIEKTPUYECKHUX 3apsiioB, B3aWMMOJIECHCTBHE ITOCTOSIHHBIX MArHUTOB,
BHU3yalM3alisl MAarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB, AEHCTBUS MAarHUTHOIO MOJIs
Ha IPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBHUIaTENs
MOCTOSSHHOT'O TOKa): (OpMyJIHpOBaTh MPOBEPSEMbIE MPEANON0KEHUS, COOUpaTh
YCTaHOBKY U3 MIPEJIOKEHHOT0 000py10BaHUs, OMMCHIBATh XO/1 OIbITa U (POPMYIINPOBATH
BBIBO/IbI;

BBINIOJIHATD IPSMbIE HW3MEPEHUs TEMIIEpaTypbl, OTHOCUTEIBHOW BIIAKHOCTH
BO3/1yXa, CHWJIbI TOKa, HAMNpsHKEHUs C MHCIOJb30BAaHUEM AaHAJOTOBBIX HPUOOPOB
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M JaTYMKOB (PU3MYECKUX BEJIUYMH, CPAaBHHUBATH PE3yJbTaTbl H3MEPEHUH C Y4EeTOM
3a1aHHOM aOCOMIOTHOM MOTPENTHOCTH;

IPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEITUYHUHBI OT JIPYrOi
C MCIOJB30BAHUEM MPAMbBIX U3MEPEHUH (3aBUCUMOCTb COIPOTUBIICHUS MPOBOJIHUKA OT
€ro JUIMHBI, IJIOAAU TOMEPEYHOr0 CEYEHUs M YIEIbHOIO CONPOTHUBIIEHUS BEIIECTBA
POBOJHUKA, CHJIBI TOKA, UAYIIEro Yepe3 MPOBOJHUK, OT HAIMPSKEHUS Ha MPOBOJIHUKE,
WCCJIEIOBAaHHUE IIOCJIEN0BATEIBHOIO W MMApaJUIEIbHOIO COEIWHEHWH NPOBOJIHHMKOB):
IUIAHUPOBATh HCCIIEOBaHUE, COOUPATh YCTAHOBKY W BBINOJHITH U3MEPEHUS, CIEHYs
MPEIIOKEHHOMY ILIaHy, (DMKCUPOBATH PE3YJbTATHI MMOJIYYEHHON 3aBUCUMOCTH B BHJIE
TaOJIUL ¥ rPaQUKOB, IPOBOAUTH BBIBOJIBI O PE3YyJIbTaTaM UCCIIEI0BAHUS;

IPOBOAUTH KOCBEHHBIC M3MEPEeHUS (PU3HuecKux BeNUInH (y1eIbHas TEIJI0OEMKOCTh
BEIIIECTBA, CONPOTUBIECHUE MPOBOAHUKA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAaHUPOBATh  M3MEPEHUs, CcOoOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys
MPEII0KEHHONW MHCTPYKIIUH, U BBIYUCISATh 3HAYEHUE BEJIUYHHBIL;

coOJ0aTh MpaBUiia TEXHUKH O€30MacHOCTH NpH padore ¢ 1adbopaToOpHBIM
000pyI0BaHUEM;

XapaKkTepU30BaTh MPUHIUMBI JACHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C MCIOJIb30BAHUEM MX OMHCAHMS (B TOM YHCIIE: CUCTEMA OTOIUICHHUS JJOMOB,
TUTPOMETpP, TMapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUYHUK DIEKTPHUUECKOMN
SHEPrUHu, DJIEKTPOOCBETUTENIbHbIE MPUOOpBI, HArpeBaTelIbHbIE 3JIEKTPONPHUOOpPHI
(mpuMepsl), 3JIEKTPUYECKHE NPEIOXPAHUTENHU, BJIEKTPOMATHUT, SJIEKTPOJIBUIaTEIb
IOCTOSIHHOTO ~ TOKa), HCIMOJNb3ys 3HAaHUA O CBOWCTBaX (DU3MUECKUX SIBIICHUU
¥ He0OXO0ANMBbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI MO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUJAKOCTHBIA TEPMOMETP, TEPMOC, MCUXPOMETD,
TUTPOMETP, JIBUraTellb BHYTPEHHErO CropaHMsl, 3JEKTPOCKOI, PEOCTar), COCTaBIATh
CXEMBbI JJIEKTPUYECKUX LENel C MOCIeN0BaTEIbHbIM U NapajljIeNbHbIM COEIMHEHHEM
AJIEMEHTOB, pa3inyas ycJIOBHbIe 0003HAUYECHHUS FIEMEHTOB 3JIEKTPUUECKUX LETeH;

OPUBOJIUTH MPUMEPHI (HAXOAUTH HMHPOPMALMIO O MNpPUMEpPax) MPaKTHUYECKOIo
UCMOIb30BaHUS (U3MUECKUX 3HAHUNW B TIOBCEJHEBHOM >KM3HHM Mg OOecreyeHus
0e3omacHOCTH TMpu OOpalieHUH C NOpudOpaMM M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpPaHEHUs 3/10POBbsI U COOJIOACHHS HOPM 3KOJIOTHUYECKOI0 TIOBEICHUS B OKPY KaoIen
cpene;

OCYILECTBIATh TMOUCK HHPOpMaiuu (u3nyeckoro cozaepxanus B HHTepHere,
Ha OCHOBE HUMEIOIINXCS 3HAHUM M IIyTEM CPaBHEHHUS JONOJIHUTEIbHBIX HCTOUYHUKOB
BBIAICNIATh HH(OpMaLuUI0, KOTOpas SBIAETCA MPOTUBOPEUYMBOM WM MOXKET OBbITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh TMPU BBINOJHEHWHU YYEOHBIX 3aJaHUi  HAyYHO-NOIYJSIPHYIO
auTepaTypy (U3MUYECKOTO COAEpXKaHHs, CIpPaBOYHbIE MaTepualbl, PECypChl CETH
WuTepHer, BIagerb NpUEMaMU KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHUs
uH(OpMaILMK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
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co3laBaTh COOCTBEHHBIE MHCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIEHHUs, 0000Ias
nH(OPMAITUIO U3 HECKONBKUX HCTOYHUKOB, B TOM YHCIE MYOJIMYHO NPEICTABIATH
pe3yNbTaThl MPOCKTHOW WJIM WCCIEAOBATENLCKOW NEATETLHOCTH, MPU 3TOM TPAMOTHO
UCTIONB30BaTh M3yYEHHBIH TOHATHWHBIN ammapar Kypca (QHU3WKH, COIMPOBOXKIAThH
BBICTYIIJICHUE TIPE3CHTAIINCH;

NPY BBITIOTHEHUHM YYEOHBIX MPOCKTOB M HMCCIEMAOBAHWN (DPU3MYECKHUX MPOIECCOB
pacnpeneisaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C IOCTABICHHBIMH 3aJladyaMH,
CIICIUTh 32 BBINIOJHEHUEM IUTaHA JIEHCTBUH W KOPPEKTUPOBATH €ro, OIEHUBATh
COOCTBEHHBII BKJIQJ] B JCATCIBHOCTH TPYMIbBI, BBICTPAUBATh KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, TIPOSBIISS TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

[IpenMeTHBIe pe3ynabTaThl OCBOCHHS IMPOrpaMMBbI MO (DHU3MKE K KOHILY OOy4deHUs
B 9 KJ1acce:

[IpenmerHpie  pe3ynabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTPaKaTh
c(hOpMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHSATHSI: CHUCTEMa OTCYeTa, MaTepuajgbHas TOouyka, TPACKTOpPHS,
OTHOCHUTEIIbHOCTh MEXaHWYECKOro ABWXKEHUS, nedopManus (ymnpyras, riacTU4ecKas),
TPEHHUE, LICHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTh UM IIEPErpy3KH, IIEHTP TAKECTH,
a0COJIFOTHO TBEPAOE TEJO, IIEHTP TSHKECTU TBEPIOTO Tejla, paBHOBECHUE, MEXaHUUECKUE
Kos1eO0aHUs ¥ BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JICKTPOMArHUTHBIC BOJIHBI, IIIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS
U TIOTJIONICHUS, alb(da-, 6eTa- 1 raMMa-u3TydeHHs], H30TOIIbI, SICpHAsl YHEPreTHKA,

pasinuath SABJICHUS (pPaBHOMEPHOE U HEPABHOMEPHOE MPSMOJUHEHHOE JBIKCHHUE,
PaBHOYCKOPEHHOE TMPSMOJMHEHHOE JBHKEHHE, CBOOOIHOE MaJcHUE TEJl, pABHOMEPHOE
JIBIDKCHHE 10 OKPYXXKHOCTH, B3aUMOJCHCTBHE TeEll, PEAaKTHUBHOE JBWIKCHHUE,
KojebaTenTpHOe NIBIDKCHHE (3aTyXalollWe W BBIHYXKICHHBIC KOJICOAHWsS), pPE30HAHC,
BOJIHOBOE JIBM)KEHUE, OTPAKECHHE 3BYKa, MPSAMOJMHEHHOE PacIpOCTpaHEHUE, OTPAKCHHE
Y TIPEIOMJICHUE CBETA, TOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE OEI0ro CBEeTa
B CIIEKTP W CJIOKCHHE CIICKTPaJbHBIX IIBETOB, JHCIEPCUS CBETA, ©CTeCTBEHHAs
PaIMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMNHEMYATOr0 CIIEKTPa U3JIYYEHUs) 0 ONMUCAHUIO UX
XapaKTEePHBIX CBOMCTB W Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMX JaHHOE (HU3NUECKOE
SIBJICHHE;

pacIio3HaBaTh MPOSBICHNE U3YUYCHHBIX (PU3MUECKUX SIBJICHUU B OKPYKAIOIIIEM MUPE
(B TOM umcie pu3nyecKue sIBJICHUs B IPUPO/IC: MPWIMBBI U OTJIUBBI, ABUKEHUE IJIAHET
CoJIHEUHOM CUCTEMBbI, pEaKTUBHOE JABWKCHHUE KUBBIX OPTaHU3MOB, BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHWE BOJIHBI, I[yHAMH, 03XO, I[BETa Tell,
ONTHYECKHWE  SBJICHHUS B  IpUpOAE, OHOJOrMYecKOoe  JIEMCTBUE  BHUIMMOTO,
yJIbTPA(UOIIETOBOTO M PEHTI'CHOBCKOTO M3JyUYCHUH, €CTECTBEHHBIA PaJMOAKTHBHBIN
(dhoH, KOCMUYECKHUE JTyYH, PaJUOAKTUBHOE 3 TyUYCHHE PUPOTHBIX MUHEPAJIOB, ICHCTBHE
PaIMOAKTUBHBIX M3JIYYCHHM Ha OpraHu3M 4YeJioBeKa), MPU OTOM IEePEBOJIUTH
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NPaKTHYECKYI0 3aJjauy B Y4eOHYIO, BBIICNATH CYIIECTBEHHbIE CBOMCTBA (TMPU3HAKH)
(u3NYECKUX SBIICHU;

ONKCHIBAaTh HW3YUYEHHBIE CBOWCTBA Tel M (U3UYECKUE SBICHUS, HCIOIb3Ys
(¢uznueckre BeNWYMHBI (CpEeHsAs] U MTHOBEHHAs CKOPOCTh Tejla PU HEPaBHOMEPHOM
JBIKEHUM, YCKOPEHHE, NEPEMEIIECHHUE, MyTh, YIJIOBAas CKOPOCTb, CWJa TPEHMs, Cuila
yIpPYTOCTH, CUJIA TSHKECTHU, YCKOPEHHE CBOOOJHOIO MaJIeHUs, BEC Tea, UMIYJbC Tena,
UMITYJIBC CHJIbI, MEXaHH4YecKasi padoTa W MOIIHOCTH, MOTEHIMATbHAS DHEPIHs Tena,
HNOJHATOIO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHI[MATbHAS IHEPTUsl CXKATON MPY>KUHBI,
KMHETUYECKasi YHEPrHs, MOTHAs MeXaHu4YecKasi YHEPTHsl, IEPUOJl U YaCTOTa KoieOaHuH,
JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHa, CKOPOCTb CBETa, ITOKA3aTelb
NPETOMJICHUSI CpPEeAbl), MPH OMUCAHUH MPABMWIBHO TPAKTOBAaTh (U3UYECKUI CMBICIT
UCIIOJIb3yEeMbIX BEJTUYHMH, 0003HAYEHUS U €MHUIIBI (DU3UYECKUX BEITUYHH, HAXOJIUTh
(opMyIbl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIUYMHY C JPYrUMHU BEIHMYHUHAMH,
CTPOUTH TpaUKu N3YUECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SIBJICHUS U MPOLECCHI, UCIONb3Ys
3aKOH COXPAaHEHMsI 3HEPIMH, 3aKOH BCEMHPHOIO TATOTEHUS, NPHUHLMI CYNEPHO3ULUN
CWJI, TPHUHLMIN OTHOCUTENbHOCTH [anumiies, 3akoHbl HblOTOHA, 3aKOH COXpaHEHHS
MMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsI0BOTr0
U MaccoBOIO YHCEI MpPHU SAJEPHBIX peEaKUuusx, Npu 3ToM (OPMYIUPOBATH 3aKOH
Y 3aIHCHIBATh €r0 MATEMATHYECKOE BBIPAXKECHHUE;

OOBSACHATHh (PU3MUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalllii  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABISATH  MPUYUHHO-
CJIE/ICTBEHHbIE  CBSI3M, CTPOUTH OOBACHEHHE U3 2—3 JIOTUYECKUX  IIAroB
C UCTOJBb30BAaHMEM 2-3 M3yUYEHHBIX CBOHCTBA (U3MUYECKUX SBICHHUM, (PU3UIECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

pemaTth pacueTHble 3ajaud (ONMHUpArOIIUMEcs Ha CUCTeMY U3 2—3 ypaBHEHUM),
UCMOJIb3Ysl 3aKOHBI U (OPMYJIbI, CBS3bIBAlOIIME (PU3MUECKHE BEJIUYMHBI: Ha OCHOBE
aHanM3a yCJIOBUA 33Ja4d 3alUCBhIBATh KPATKOE YCJIOBHE, BBISABISTH HEAOCTAIOIINE WU
U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIWMBIE I pPEIICHUs,
IPOBOJUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MOJYYEHHOTO 3HAaUeHHS PU3NYECKON
BEJTUYHHEI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh NPHU MOMOIIM (U3UUECKUX
METO/IOB,  HCIIONb3ysl  ONMCAHUE  MCCIENOBAaHUSA,  BBIACIATH  IPOBEPSEMOE
NPENIOoNIOKEHNE, OLICHUBATh MPABWIBHOCTh TMOpPSAKA MPOBEIECHUS HCCIIEOBaHUS,
MIPOBOJIMTH BBIBOJIbI, HHTEPIIPETUPOBATH PE3YyIbTAThl HAOIIOCHUI U OTIBITOB;

IPOBOJUTH OMNBITHl IO HAOMIOAEHUI0 (U3MYECKUX SBICHUNW WM (PU3MUECKHUX
CBOMCTB Tel (M3y4€HHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHHsS] SHEPruH,
3aBUCUMOCTb Mepuoa KojiebaHui MPY>KUHHOTO MAaITHUKA OT MACChl Ipy3a U )KECTKOCTH
NPY>KUHBI M HE3aBUCHUMOCTh OT AaMIUIUTYAbl MajbIX KoJeOaHWH, MNPSAMOJIMHENMHOE
pacnpocTpaHEHHE CBETa, PA3JIoKEHHE Oenoro cBera B CIEKTP, M3yYEHHE CBOWCTB
n300pakeHusl B IJIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUs MpeaMeTa B coouparomiei
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JIMH3€, HAOJI0JCHUE CIUIOIIHBIX U JIMHEWYAThIX CIEKTPOB U3TYyUEHUs): CAMOCTOSITEIHbHO
coOupaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ| OIBITA
U €ro pe3yJbTaThl, (OpMyIHpPOBaTh BHIBOJBI;

OPOBOAUTH MIPU HEOOXOJUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONpeensisi cpeaHee
3HaYeHHE u3MepsieMold BeNUYMHBI ((POKYCHOE paccTOSHHE COOMparolIel JIMH3BI),
000CHOBBIBATh BBIOOP CIIOC00a M3MEpeHUs (M3MEPUTEIBLHOTO MPUO0pa);

IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIMUUH C UCIIOJIb30BAHUEM
NPSMBIX U3MEpPEHU (3aBUCUMOCTD ITyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JIBH)KEHUU
0e3 HauaJbHOM CKOPOCTH, MEepHojia KoJieOaHU MaTEMaTUUE€CKOrO MasiTHUKA OT JIJTUHBI
HUTH, 3aBUCUMOCTHU YIjla OTPaKeHHsI CBeTa OT YIJla MaJeHHsl U yriia NpeIoMIICHHs OT
yria majeHus): TUIAHUPOBATh HCCIEJOBAHHE, CAMOCTOATEIHLHO COOMpATh yCTaHOBKY,
(uKcupoBaTh pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3UUYECKUX BEIUYMH B BUJE
TaOIUI] ¥ TPaQHUKOB, MPOBOAUTH BHIBOBI MO PE3yJIbTAaTaM HCCIEI0BaAHNUS;

OPOBOAUTH KOCBEHHBbIE M3MEpEHMsI (PU3UYECKHX BEIUYUH (CpPEelHss CKOPOCTh U
YCKOpEHHE Tejla IPU pPaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHE CBOOOIHOIO MajeHMUS,
KECTKOCTh TMPYXHUHBI, KOA(D(OUIMEHT TPEHHUS CKOJbXKEHUs, MEeXaHHueckas paboTa u
MOLIHOCTb, 4YaCTOTa U MEPUOJ] KOJICOAHNN MAaTEMAaTUYECKOr 0 U MPY>KMHHOTO MAsITHUKOB,
OTNITUYECKas CUJIa COOMPAOIIEH JTUH3BI, PAAHOAKTUBHBIN (DOH): IIIAHUPOBATH U3MEPEHHUS,
coOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY U  BBINOJHATH HW3MEPEHMs, CIEaAys
NPEII0KEHHOW HWHCTPYKIIUHM, BBIYUCIATH 3HAYCHHE BEIMYMHBI W aHAIW3UPOBATH
HOJIY4YEHHBbIE PE3YJIbTAThl C YUETOM 3aJJaHHOM MOrPELUIHOCTH U3MEPEHUI;

coO0aTh MpaBWia TEXHUKH O€30MacHOCTH Mpu padoTe ¢ J1adopaTopHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE IPU3HAKU M3YUYEHHBIX (PU3MUYECKUX MOJIETEH: MaTepraibHasl
TOUYKa, a0COJIOTHO TBEPJO€ TENO, TOYEUHBIH HCTOYHHK CBETA, JIy4, TOHKAs JIMH3A,
IUIaHeTapHas MOJIeIb aTOMa, HYKJIOHHAs MOJIeSIb aTOMHOTO s1/1pa;

XapaKTepU30BaTh MPUHIUMBI JCUCTBUS W3YYCHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOWCTB € HCIOJb30BAHUEM MX ONHUCAaHUSA (B TOM YMCIE: CIHIOMETP, NAaTUYUKU
TIOJIO’KEHUSI, PACCTOSIHHS M YCKOPEHUS, paKeTa, X0JI0T, O4KH, TIEpUCKOT, (oToanmapar,
OINTUYECKUE CBETOBO/IbI, CIIEKTPOCKOIL, I03UMETP, Kamepa BuibcoHa), NCTIonb3yst 3HaHUS
0 CBOMCTBAX (DU3MUECKHUX SIBICHUI U HEOOXOJUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCMOJb30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKHM M3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPHU PEIICHUU
y4eOHO-MIPAKTUUECKHUX 3a7ay, ONTHYECKHUE CXEMbl JJI MOCTPOCHHUS H300paxKeHHUil B
IUIOCKOM 3€pKaJie U COOMpAIOIel JTMH3E;

OPUBOANTH MpHUMEPHl (HaXoAWTh HWHGPOPMALMIO O MpHUMEpax) MNPaKTHUYECKOTO
UCMOIb30BaHUS (PU3MUECKUX 3HAHUW B IIOBCEIHEBHOM MKHU3HU JUIsl oOecredeHus
0e30mMacHOCTH Mpu  OOpamieHud ¢ OpuOoOpaMM M TEXHUYECKHUMH YCTPOWCTBaMH,
COXpPaHEHUs 3/10pOBbs U COOJIIOICHUSI HOPM 3KOJIOTMYECKOT0 OBEIEHUS B OKPYXKAIOIIei

cpene;
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OCYHIECTBIIATh MOUCK MH(popmaiuu B MHTEpHETE, caMOCTOSTENBHO (HOPMYITUPYS
MOWCKOBBIM 3aIllpoC, HAXOAUTh IyTH ONPEAECICHUS JTOCTOBEPHOCTH MOJYYEHHOU
uHGOpPMAIIMY HA OCHOBE UMEIOIIUXCSl 3HAHUMA U TOTIOJTHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh TpPHU  BBIIOJHEHUU Y4YEOHBIX 3aJaHUN HAayYHO-TOMYJISPHYIO
JIUTEpaTypy, COpPaBOYHBIE MaTepualbl, pecypcbl cetu VHTEpHeT, BiIaaeTh MpUEMaMHU
KOHCIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus HH(POpMAIINU U3 OJJHON 3HAKOBOM CUCTEMBI
B IpYT'y10;

CO3/1aBaTh COOCTBEHHBbIE TMHCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpMAIIMM W3 HECKOJIbKUX HMCTOYHUKOB, MYOJIMYHO TMPEACTABIATh PE3yIbTaThl
MPOEKTHOM WJIM UCCIEA0BATENBCKON AEATEIbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYCHHBIM TOHATUMHBINA ammapaT W3y4aeMoro pasjena (U3UKU U COMPOBOXKIATH
BBICTYIIJICHUE TIPE3EHTAIlMEN C y4€TOM 0COOEHHOCTEHN ayAUTOPUU 00yHarOIIUXCS.
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7 KJIACC
Ne HanmenoBanwue [Tporpammuoe conepkanne |  OCHOBHBIC BUBI ACITCIBHOCTH 00yUYaIOITUXCS
/1 pas3eNnoB U TeM

y4e0HOTO IpeaMeTa

®u3uKa U ee PoJib B MO3HAHUH OKPY KA

€ro Mupa

BelIMuuH. Ou3nueckue
npubopsl. [lorpemHocTs
U3MEPEHUN
MexayHapoaHas cCucTeMa
SJIMHUIL

1.1 | ®usuka—Hayka ®duszrka — HayKa o ipupojie. | BrisgBienue paznuuunii Mexny Gu3ndecKuMu
0 TIpUpoze SIBneHuUs IPUPOIBI. ¥ XUMHYECKUMU TIPEBPALLICHUSIMH.
du3uvecKue SBICHUS: Pacnio3HaBanue u kimaccupukanys GuU3nIecKux
MEXaHUYECKHE, TCTUIOBBIE, | SBJICHHUM: MEXaHUYECKHX, TETUIOBBIX,
ANIEKTPUIECKHE, JIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbBIC, CBETOBBIE, Hab6nronenne u onrcanne GU3NIECKUX SBICHUI
3BYKOBBIE
1.2 | ®usnyeckue du3nyecKue BeTUIUHBI. OmnpeneneHue MEHbI JCICHUS Kb
BEJTUYIHUHBI N3mepenne puzmaecknx U3MEPUTEITLHOTO Tpubopa.

N3Mmepenure TMHERHBIX pa3MepPOB Te

Y IPOMEXKYTKOB BPEMEHH C YUETOM
IIOTPEIIHOCTEN.

N3mepenne o0beMa )KUIKOCTH U TBEPJIOTO Tea.
N3mepenue TemriepaTypsbl TPy MOMOIITU
YKUJKOCTHOT'O TEPMOMETpPA U IaTuuKa
TeMIlepaTyphbl.

BrinonHenre TBOPUYECKUX 3aJaHUH T10 TIOUCKY
CITOCOO0B M3MEPEHHUS HEKOTOPBIX (PU3UICCKUX
XapaKTEPUCTUK, HAIIPUMEDP, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIAIEHHBIX
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00BEKTOB, OOJIBIINX PACCTOSHUNA, MAJIBIX
IPOMEKYTKOB BpeMeHH. O0Cyx)aeHue
npeajaraéMblx CriocoOoB

1.3.

EcrecTBenHoO-
HaY4YHBI METOJI
HO3HAHUS

Kak ¢usuka u apyrue
€CTECTBEHHBIE HAYKU
W3Yy4aroT MPUPOIY.
EcTtecTBEHHO-HAYUYHBIN
METO/I IIO3HAHUS:
HaOII0IcHIE, IOCTAHOBKA
HAy4YHOT'0 BOIPOCa,
BBIJIBHIKEHHUE THITOTE3,
AKCIEPUMEHT I10 NPOBEPKE
TUNOTE3, OOBICHEHNE
HAOJIFOJaEMOT0 SIBJICHUS.
Onucanue GU3NIECKUX
SIBJICHUM C ITOMOII[LIO
MoJeJen

BoiaBrkenue runotes, 00bACHIIOMINX TPOCThIE
SABJICHUS, HATIPUMED:

— [I0YEMY OCTaHABJIMBAETCS JBHXKYILIEECS

10 TOPU3OHTAIBLHOW IMTOBEPXHOCTH TEJIO;

— [I0YEMY B KaPKYIO ITIOr0/1y B CBETJIION ONEKIE
NpoxJjagHen, yeM B TeMHou. [Ipemnoxenue
CIOocOOOB MTPOBEPKHU TUIIOTE3.

[IpoBeneHne ucciaenoBaHus Mo MPOBEPKE KaKOM-
7100 TUMOTE3BI.

[TocTpoenue npocTermx Mojenel Gu3ndecKux
SIBJICHUH (B BUJIE PUCYHKOB UJIM CXEM), HaIlpUMep
MaJICHUE NPEAMETA; IPSIMOJIMHENHOE
pacrpoCTpaHEHUE CBETA

Hroro no paszneny

HepBOHa‘IaJ]LHLIe CBeaAcCHUA

0 CTPOCHHUH BeIIIECTBA

2.1

Ctpoenue BemecTna

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pazmepbl. ONBITHI,
JTIOKa3bIBAIOIIME
JUCKPETHOE CTPOEHHUE
BEILECTBA

Habmtoienne u MHTEpIpETaIs OMBITOB,
CBUCTEIHCTBYIOINX 00 aTOMHO-MOJIEKYISIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

Onenka pa3MepoB aTOMOB ¥ MOJIEKYJI

C Ucrnonb3oBaHueM ¢ortorpadpuii, MOTyYEHHBIX
HA aTOMHOM CHJIOBOM MHUKpockorie (ACM) —
nabopartopHas pabora o teme: «O1eHKa
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JIaMeTpa aToMa METOJIOM PSJIOB
(c ucniosib3oBaHueM gotorpaduii)».
Ornpenenenue pasMepoB MaJIbIX TE

2.2 | [IBmxeHue
U B3aUMOJIEUCTBUE
YaCTHUII BEIIECTBA

JIBH>KEHME YaCTHIL
BenecTa. CBsA3b CKOPOCTH
JBH>KEHUS YaCTHIL

C TeMIepaTypoil.
bpoyHOBCKOE nBHIKEHUE,
b dy3us.
BzanmopeiicTBre yacTHIl
BEIIECTBA: IPUTKECHUE

Y OTTaJIKUBAHUE

Hab6ntonenue u o0bsicHeHIE OPOYHOBCKOTO
JBYDKEHUS U siBIIeHUs qudy3um.

[TpoBeneHre U 0OBSICHEHNE ONBITOB

10 HAOIIOACHHIO TETUIOBOTO PACIIMPEHUS Ta30B.
[TpoBenenue u 00BICHEHNE ONBITOB

110 0OHAPYKEHUIO CHIT MOJICKYIISIPHOTO
NPUTSDKEHUS ¥ OTTAIKHBAHUS

2.3 | ArperaTtHbie
COCTOSIHUS BEIIECTBA

ArperatHbi€ COCTOSTHUSA
BEILIECTBA: CTPOCHUE I'a30B,
JKUJIKOCTEN U TBEPIBIX
(KpUCTAINIMYECKUX ) TEL.
B3aumocssa3bs Mexay
CBOMCTBAMU BEIIECTB

B Pa3HbBIX arperaTHbIx
COCTOSIHUSIX U MX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerreM. OcoO0EeHHOCTH
arperaTHbIX COCTOSTHUN
BOJIbI

Onucanue (¢ UCIIOIB30BAHUEM MTPOCTHIX
MOJIEJI€) OCHOBHBIX Pa3JINUUi B CTPOEHUU T'a30B,
JKUJIKOCTEU U TBEPJIBIX TEI.

OO0BscHEeHNE MAJION COKUMAEMOCTH JKUIKOCTEN

Y TBEPABIX TeJl, OOJBIION COKMMAEMOCTHU T'a30B.
OObsicHeHre coxpaHeHus (POpPMbI TBEPABIX TEI
U TEKYYECTH KUJIKOCTH.

[IpoBeneHre onbITOB, JOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUM BOJIbl YACTHUIIbI HAXOISATCS
B CpPEHEM JaJbIIe IPYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKHJIKOM.

Y CTaHOBIIEHUE B3aUMOCBSI3U MEXTY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUIA BOJIbI

Y CYLIECTBOBAHMUEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadusi)

Hroro no pazneny
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JABukeHre U B3aMMOAeCTBHE TeJl

3.1 | Mexanunueckoe Mexanuyeckoe asrxkeHue. | MccimenoBaHne paBHOMEPHOTO IBUKEHUS,
JBIKEHUE PaBHOMepHOE OIPEAEIECHUE €ro IPU3HAKOB.
Y HEPaBHOMEPHOE HabntoieHne HepaBHOMEPHOI' O IBUKEHUS
nerxeHue. CKopoCTb. Y OTIPEJETIEHUE €T0 OTINYNNA OT PABHOMEPHOIO
Cpennsist CKOpOCTb JIBIDKCHUSL.
IIPY HEPABHOMEPHOM Omnpenenenne CKOpOCTH PABHOMEPHOIO
nBWKEeHUH. Pacuer mytn JBUKEHUS (IIapUKa B )KUJKOCTH, MOJIEIH
Y BPEMEHU JIBUKEHUS 3JIEKTPUUECKOr0 aBTOMOOWIIA U T.J.).
Ornpenenenne cpeHEN CKOPOCTH CKOJIbKEHUS
Opycka Wiy IapuKa 10 HAaKJIOHHOM MIIOCKOCTH.
Peuienue 3ana4 Ha onpeaeneHue myTH, CKOpOCTH
Y BPEMEHH PaBHOMEPHOT'O JBHKEHHS.
AHanu3 rpaMKOB 3aBUCUMOCTH IIyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Unepuus, macca, SBneHne nHepUMU. 3aKOH OOBbsiCHEHHE U IPOTHO3UPOBAHUE SIBJICHUH,

INIOTHOCTH

uHepuuu. Bzaumoneuncreue
TEN KaK IpU4YrHa
WU3MEHEHUS CKOPOCTH
IBrKeHus Tenn. Macca Kak
Mepa HHEPTHOCTH TEIa.
[110THOCTB BelECTBA.
CBs13b IJIOTHOCTH

C KOJIM4YE€CTBOM MOJIEKYJI

B €IMHULIE 00BeEMa
BELIECTBA

00yCIIOBIICHHBIX HHEPIIMEH, HATTPUMED, UTO
MIPOUCXOJIUT TTPU TOPMOXKCHHUH HITH PE3KOM
MaHEBpEe aBTOMOOMUJISI, TOYEMY HEBO3MOXKHO
MTI'HOBEHHO MPEKPATHUTH JBMKCHUE HA BEJIOCUIIC]IC
WJIA CaMOKaTe U T. II.

[TpoBeneHre U aHATIU3 ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JBIDKEHUS Tella B pe3yJIbTaTe ICUCTBUSI HA HETO
JPYTUX TEJ.

Pemmenue 3a1a4 Ha onpeieNieHne MacChl Tea, ero
00BbEMA U INIOTHOCTH.
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IIpoBenenue u ananus ONbITOB,
JEMOHCTPUPYIOIIMX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJa OT €r0 MaccChl

IIPY B3aUMOJICHCTBUHU TEIL.

N3mepenne maccsl Tena pa3InuyHbIMHU CIIOCOOAMH.

Omnpezenenue IOTHOCTH TeJla B pe3yibTare
U3MEpPEHHUs €ro Macchl U 00beMa

3.3

Cuna. Buabl cun

14

Cuna Kak xapakTepUCTHKa
B3aUMOJECHUCTBUSA TEI.
Cwiia ynpyrocTu u 3aKOH
I'yka. M3mepenue cuiibl

C IOMOILBIO JUHAMOMETPA.
SIBneHue TATOTEHUS U CUjla
TsbkecTH. Cuia TSKeCTH
Ha JIPYTUX IUIaHETaX.

Bec Tema. HeBecomocTs.
CrnoxeHue cuil,
HaIpaBJIEHHBIX MO OJTHOU
IPSIMOM.
PaBHOAeHCTBYIOIIAS CHII.
Cwia tpenuns. Tpenne
CKOJIbYKCHUS U TPEHUE
1oKos1. TpeHue B npupoie
Y TCXHUKE

N3ydeHne B3auMoAeCTBYSI KaK IPUYUHBI
MU3MEHEHUS CKOPOCTH TeJla UM ero JeopMalnu.
Onucanue peaqbHbIX CUTYaIM B3aUMOICHCTBUS
TEJ C IOMOIIBIO MOJIENIeH, B KOTOPBIX BBOJIUTCS
HNOHATHE U U300pakKeHNE CUIIBI.

N3y4yeHue Cuiibl yrpyrocTu.

HccnenoBanne 3aBUCUMOCTH CHITBI YIIPYTOCTH

OT yJUIMHEHUS PE3UHOBOI'0 LITHYPa WU MIPYKUHbBI
(c moctpoenuem rpaduka).

AHanu3 MPaKTUIECKUX CUTYaIUH, B KOTOPBIX
NPOSIBISIETCS IEHCTBUE CHIIBI YIPYTOCTH
(YnpyrocTh Msi4a, KpOCCOBOK, BETOK JIepeBa

u ap.).

AHanu3 CUTyalluii, CBA3aHHBIX C SIBJICHUEM
TSATOTCHHUS.

OOBbsacHeHnEe OpOUTAIBHOTO JBUKECHHUSI TUTAHET

C UCTIOJIH30BAHUEM SIBJICHUS TATOTCHUS U 3aKOHA
WUHEPIUH.

H3mepenue Beca Tena ¢ HOMOIIBIO THHAMOMETPA.
O060CcHOBaHKE ITOrO CIOCO0A U3MEPEHUS.
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AHaJIN3 U MOJIEIMPOBAHUE ABJIEHUS HEBECOMOCTH.
OKCHEpUMEHTAIBHOE NIOJIyYEHHE ITPAaBUIIa
CJIOJKEHUSI CUJI, HAIIPABJIEHHBIX BJIOJIb OJHOU
IIPSIMOMU.

OrnpeneneHue BENTMYUHBI PABHOIEUCTBYIOLIEH
CHIL

M3yueHne Cuibl TPEHUS CKOJIbKEHUS U CUIIBI
TPEHUs I1OKOS.

HccenenoBanne 3aBUCUMOCTH CUIIBI TPEHUS

OT CWIBI JABJICHUS U CBOMCTB TPYIIUXCS
IIOBEPXHOCTEN.

AHanu3 NpakTUYECKUX CUTYALU, B KOTOPBIX
IIPOSIBIISIETCS IEMCTBUE CUJIBI TPEHUS,
UCTIOJIB3YIOTCS CIOCOOBI €€ YMEHbILICHUS

WIM yBENMYEHHs (KaTaHHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHUE aBTOMOOWJIS, MCTIOIb30BaHUE
IIOAIIUITHUKOB, IJIaBAHUE BOIHBIX )KMBOTHBIX
u J1p.).

Pemenue 3a1a4 ¢ ucnonb3oBaHuEM QopMyIl
IUIS pacyeTa CUIIbl TSUKECTH, CUIIBI YIIPYTOCTH,
CHUJIBI TPEHUS

Hroro o pazneny

I[aBJIeHI/le TBEPALIX TEJI, H(H[[KOCTeﬁ nra3o

B

4.1

[anenue. Ilepenaua
JABJICHUSI TBEPIBIMU
TeJIaMH, KUJIKOCTSIMH
1 ra3zamu

3

JaBnenune. CriocoObl
YMEHBIIICHUS U YBEIUUCHUS
JaBJjieHUs. /aBiieHue rasa.
3aBHUCHUMOCTD JIaBJICHUS

AHau3 U 00BSICHEHUE OIBITOB U MPAKTHYECKUX
CUTYaINi, B KOTOPBIX TPOSBIISICTCS CHJIa
JTABJICHHUSL.

O6ocHoBaHKE CITOCOOOB YMEHBIIIEHUS
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rasa oT oonrema,
TeMIIepaTyphbl.
[lepenaya naBienus
TBEPJIBIMU TEJIAMH,
JKAIKOCTSIMH 1 Ta3aMH.
3akon Ilackans

Y YBEIIMYCHUS JIABJICHUSI.
M3yueHre 3aBUCHMOCTH JIABJICHUS ra3a

oT o0beMa U TeMIepaTyphl.

W3yueHre 0cCOOCHHOCTEH Mepeiaun TaBICHUS
TBEPJBIMHU TEJAMH, KUIKOCTSIMHU U ra3aMHu.
ObocHOBaHUE PE3YyIHTATOB OMNBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM,
KHIKOM U Ta3000pa3HOM COCTOSHUSIX.
DKCcrepuMEHTaIbHOE J0Ka3aTeIbCTBO 3aKOHA
[Tackas.

Perienue 3aa4q Ha pacyeT AaBJICHHS TBEPAOTO
Tena

4.2

JlaBneHuE )KUJIKOCTH

3aBUCUMOCTH JaBJICHUS
KUJKOCTH OT TJTyOHHBI.
[THeBMaTHUYECKHE MAIIIMHBI.
I'mapocratnueckuit
napazgokc. CoolOmiaromuecs
cocyasl. ['napaBnuueckue
MEXaHH3MBI

HccienoBanne 3aBUCUMOCTH JaBICHUSA
XKUJAKOCTH OT TITYOMHBI IOTPY>KEHUS U THNTIOTHOCTH
JKUIKOCTH.

HaOmntonenue u 00bsiCHEHHE THAPOCTATUUECKOT O
napajokca Ha ocHOBe 3akoHa [Tackas.
M3ydeHune cooOmaromumxcs COCy/I0B.

Pemenne 3a1aq Ha pacyeT JaBICHUS KUIKOCTH.
OOBsiCHEHHE PHUHITUTIA JEHCTBUS
THUAPABIMYECKOTO TIPecca, MHEBMATHIECKUX
MAIIIMH.

AHanu3 1 00bSICHEHHE TPAKTUYECKUX CUTYAITUH,
JEMOHCTPUPYIOUTUX TIPOSIBICHUE JTaBICHUS
YKUJKOCTH U 3akoHa [lackans, Hanpumep
MIPOIIECCOB B OpraHU3ME MPHU TITYOOKOBOTHOM
HBIPSTHUU
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4.3 | Atmocdepnoe Atmocdepa 3emnu DKCnepuMeHTAIbHOE OOHApyKEHUE
JaBJICHUE ¥ atMoc(epHOe IaBlIeHue. | aTMOC(EPHOro JaBICHHS.
ITprunHEl CylIeCTBOBAHUSA | AHAJIU3 U OOBSICHCHHE OITBITOB M IMTPAKTUICCKHX
BO3JIYIITHOI 000JI0YKHU CUTYallNH, CBSI3aHHBIX C JEUCTBUEM
3emn. OnbiT ToppuYennn. | arMmochepHOro AaBaeHus.
W3smepenne aTMOCHEPHOro | OOBIACHEHHE CYIECTBOBAHUS aTMOC(EPEI
JaBJIEHUS. 3aBUCUMOCTb Ha 3eMiie U HEKOTOPBIX IUIAHETAaX HUJIU €€
aTMOC(hEPHOro AaBICHUs OTCYTCTBUS HA IpYrux IuiaHerax v JlyHe.
OT BBICOTHI HaJl YyPOBHEM OO0BsiCHEHHE U3MEHEHUS TIIOTHOCTH aTMOC(ephl
Mopsi. [Tpubopsr C BBICOTOM M 3aBUCUMOCTH aTMOC(HEpPHOTO
JUISL UBMEPEHUS JABJICHUSI OT BBICOTHI.
aTMoc(epHOro TaBJICHUS Pemenue 3a1a4 Ha pacuet aTMOC(HEpPHOT0o
JABJICHUSL.
N3ydenue yctpoiicTBa 6apomerpa-anepoua
4.4 | JleiicTBue JleficTBHE )KUJKOCTH U Ta3a | DKCIIEPUMEHTAIbHOE OOHApYKEHUE TEeHCTBUS
AKUJKOCTH U Ta3a Ha MOTrPY>KEHHOE B HUX KUJKOCTH U raza Ha MOTPYKEHHOE B HUX TEJIO.
Ha [MOIPYKEHHOE Teno. BeiTankuparomas OrnpeneneHue BhITATKUBAIOIIEN CUIIBL,
B HUX TENO (apxuMenioBa) cuiia. 3aKOH | JIEUCTBYIOUIEH HA TEO, MOTPYKEHHOE

Apxumena. [InaBanue Ten.
BosnyxornnaBanue

B JKUIKOCTb.
[IpoBenenue u 00CyX AEHHUE OIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCHUMOCTD
BBITAJIKUBAIOIIEH CUJIbL, JCUCTBYIOIIEH HA TEIO
B KHUJKOCTH, OT 00BbeMa OTPYy>KEHHON

B JKHUJIKOCTB YaCTH TeJIa 1 OT IJIOTHOCTH
JKUJIKOCTH.

IIposepka Hezasucumocmu blmanKusaroujel
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cubl, deticmaeyrouell Ha mejo 8 HCUOKOCMU,
om maccel meua.

HccenenoBanne 3aBUCUMOCTH BECA TEJIA B BOAE
0T 00beMa NMOTPY>KEHHOM B KUJKOCTh YaCTH Tea.

Penienue 3a1a4 Ha MpUMEHEHUE 3aKOHA
Apxumena v yCJIOBHS IJIABAHUS TEIL.
KoHnctpynpoBaHnue apeomerpa

WJIM KOHCTPYHPOBAHUE JIOJIKU U ONPEJIETICHUE €€
Ipy30MOAbEMHOCTH

Hroro o pazneny

21

Pabdora u MOIIHOCTB. DHEprus

5.1

Pabora 1 MomHoCTE

Mexanuyeckas padoTa.
MorHoCTh

OKCHEpUMEHTAIIBHOE OIPEECICHHE
MEXaHUYECKOU pabOThI CHIIBI TSHKECTU

IIpY MaJIEHUU Tela U CUJIbl TPEHUS

IpY PAaBHOMEPHOM IE€PEMEIIEHUH TeNa

110 TOPU3O0HTAIILHON TTOBEPXHOCTH.

Pacuer MomHOCTH, pa3BUBaEMOU IIPU MTOABEME
IO JIECTHULIE.

Pemenue 3aa4 Ha pacueT MEXaHUYECKOU pabOThI
Y MOIIHOCTH

5.2

[IpocTeie MexaHU3MBI

[IpocThie MEXaHU3MBI:
pbIyar, 610K, HaKJIOHHAs
iockocTh. [IpaBuio
pPaBHOBECHSI phlUara.
[Ipumenenue npaBuia
paBHOBECHSI pbluara

K 0J10KYy. «30J0TOC

OrnpezienieHUe BHIMTPHIIIA B CHIIE IPOCTHIX
MEXaHHU3MOB Ha MPUMEPE pbluara, moJBHKHOTO

Y HETOIBIKHOTO OJIOKOB, HAKJIOHHOM IJIIOCKOCTH.
HccnenoBaHnue yclioBUsI paBHOBECHS phlyara.
OOGHapykeHHe CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX THCTPYMEHTAX U MPUCTIOCOOICHUSX,
HCIIOJIb3YEMbIX B OBITY U TEXHHUKE, a TAK¥Ke
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npaBwio» mexanuku. KIT/]
IIPOCTBIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY M TEXHUKE

B )KUBBIX OpTaHU3Max.
DKCIEpUMEHTAIBHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT npu MPUMEHEHUHN MPOCTHIX MEXaHU3MOB.
Onpenenenune KII/] HaKJIIOHHOW MIIOCKOCTH.
Pemienue 3aga4 Ha NpUMEHEHUE MpaBUiIa
paBHOBecus pbluara 1 Ha pacueTt KI1J]

5.3 | Mexannueckasa
SHEPrus

MexaHnueckas JHEPT U
Kunernueckas

Y MOTECHLIUAIbHAS SHEPTHUS.
[IpeBpanienre oqHOTO BUAA
MEXaHUYECKOU YIHEPTUU

B Jpyroi. 3aKkoH
COXPAaHEHHUSI SHEPTUU

B MEXAHUKE

DKCIEPUMEHTAJIBHOE OIPEEICHNE U3MEHEHUS
KUHETUYECKOW U TTOTCHIMAJILHOW SHEPTHUH TEJa
IIPY €r0 CKaThIBAHUU 11O HAKJIOHHOW IJTIOCKOCTH.
DopMyIMPOBAHUE HA OCHOBE UCCIICIOBAHUS
3aKOHA COXPAHEHUSI MEXaHUYECKOU YHEPTUH.
OO6cyx1eHre TpaHuI] MPUMEHUMOCTH 3aKOHA
COXPAaHEHHUS SHEPTUHU.

Pemnrenue 3agau ¢ ucnojab30BaHHEM 3aKOHA
COXPaHEHHUS SHEPTUU

Hroro no pazneny 12
PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB I10O ITPOIT'PAMME
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8 KVIACC
No HanmenoBanue KomuuectBo | I[IporpammHoe comepxanue OCHOBHBI€ BU/IbI JICATEIILHOCTH 00YYaIOIIUXCS
n/m pa3/ieioB U TeEM 4acoB
y4eOHOr o npeaMera
TenJioBbie IBJICHUSA
1.1 | Ctpoenue u cBOMCTBa 7 OCHOBHBIE MIOJIOKEHUS HaGntonenue u mHTEpripeTanys OmnbITOB,

BEILIECTBA

MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHHUSI BEIIECTBA.
Macca u pazMepbl aTOMOB

1 MOJIEKYJT. OTBITHI,
ITOATBEPKAAIOLINE
OCHOBHBIE MTOJIOKEHUS
MOJIEKYISIPHO-KUHETUYECKOU
TEOPHH.

Mopenu TBEpI0Tr0, )KUAKOTO
¥ ra3000pa3HOr0 COCTOSTHUM
BEILIECTBA.
Kpucraiumnueckue

1 amop(HbIe Tena.
OObsicHEeHHE CBOMCTB T'a30B,
JKUAJIKOCTEW U TBEPABIX TEN
Ha OCHOBE MOJI0KEHAN
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMaurMBaHue

Y KalIWUJISIPHBIE SIBJICHUSL.
TermoBoe paclpeHue

U C)KaTHe

CBHJICTEJIbCTBYIOIINUX 00 AaTOMHO-MOJICKYJISIPHOM
CTPOCHUH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJE.

Perienue 3a71a4 o OlIEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHHUIIE 00beMa
BEIIIECTBA.

AHanu3 TeKCTa APEBHUX aTOMHUCTOB (HATIPUMED,
¢dparmenta nosmsl Jlykpenus «O npupoje
BEIICH») C M3JI0KEHHEM 00OCHOBAHHMM aTOMHOM
TUIIOTE3bI (CMBICIIOBOE UTCHHE).

OueHka yoeauTenbHOCTH 3TUX 00OCHOBAHUIA.
OOBsicHeHHE OPOYHOBCKOT'O IBUKEHUS, SIBIICHUS
mubdy3un U pa3aTuuril MEXy HUIMHU Ha OCHOBE
MOJIO’KEHUH MOJIEKYJISIPHO-KUHETUYECKOM
TEOPUU CTPOCHUS BEILIECTBA.

OOBsiCHEHNE OCHOBHBIX Pa3IU4YUil B CTPOECHUU
ra3oB, )KMJIKOCTEW U TBEPJIbIX Tell

C UCTIOJIb30BAHUEM I10JI0KEHUN MOJIEKYIISIPHO-
KMHETUYECKON TEOPUU CTPOCHHUSI BEILIECTBA.
[IpoBeneHre ONBITOB MO BhIPAIIUBAHUIO
KPUCTAJIJIOB IOBAPEHHOM COJIM WJIU caxapa.

41



denepanbHas padbouas mporpamma | dusuka. 7—9 knaccel (6a30BbIH YPOBEHB)

[TpoBenenre u OOBSICHEHHUE OIBITOB,
JIEMOHCTPHUPYIOIINUX KaIMJUIAPHBIC SIBJICHUS

U SIBJICHUE CMAYMBaHU.

OObsicHeHNE PONTU KaWIISIPHBIX SIBJICHUN

JUTSI TIOCTYTUIEHUS BOJbI B OPTaHU3M PACTEHHIA.
Habmronenue, npoBenenne u 00bICHEHNE
OTIBITOB TI0 HAOJIIOJIEHUIO TETIJIOBOTO
pacIIMpEHUs Ta30B, KUIKOCTEH U TBEPABIX TEIl.
OO0bsicHeHNE COXpaHEeHUsI 00beMa TBEPABIX TET,
TEKYYECTH JKUJIKOCTH (B TOM YHCIIE, pa3HUIIBI

B TEKYUYECTH JIJISl pa3HBIX KUJKOCTEN),
JIaBJICHUS Ta3a.

[IpoBeneHme ONMBITOB, IEMOHCTPHUPYIOITUX
3aBHCHMOCTb JIaBJICHUS BO3/1yXa OT ero o0bema
Y HarpeBaHUSI MWW OXJIKICHUS, U UX
00BSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO
yUeHUSI.

AHanu3 MPaKTUIECKUX CUTYAIINA, CBI3aHHBIX
CO CBOMCTBaMH T'a30B, )KHJIKOCTECH U TBEPIBIX TEI

1.2

TennoBsle mporeccsl

21

Temneparypa. Cs3b
TEMIIEpPaTyphl CO CKOPOCTHIO
TEIJIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsA
sHeprusi. CiocoObl
VW3MEHEHUS BHYTPEHHEN
HHEPrUu: TeIionepeaaya

Y COBEpIIICHUE PabOTHI.

O06ocHOBaHKE IPABUII U3MEPEHUS TEMIIEPATYPBI.
CpaBHeHHE pa3IMIHBIX CIIOCOO0B H3MEPCHHS

Y IIIKaJI TEMIICPaTyPHI.

Habmronenne u 00bSICHEHUE ONBITOB,
JEMOHCTPHUPYIOIINX H3MEHECHHUE BHYTPEHHEH
SHEPTUU TeNa B pe3yJIbTaTe TeIUIONepeI1aun

1 paOOTHl BHEIITHUX CHIL.

HaOmronenne u 00bSICHEHHUE OIBITOB,
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Buael Teronepenaun:
TETUJIONPOBOHOCTb,
KOHBEKIIUS, U3JTyYCHUE.
KonuuecTBo TEnIoTHI.

Y nenbHas TEIUIOEMKOCTD
BenecTBa. TemmoooMeH
U TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oamanca. IlnaBnenne

U OTBEpJCBAHUE
KPUCTAJJIMYECKUX BEIIECTB.
VYV nennHas Temnjaora
IUIaBJICHUS.
[TapooOpa3zoBanue

Y KoHAeHcanus. Mcnapenue.

Kunienue. Y nenpHas
TEIJI0Ta MapooOpa3oOBaHMUs.
3aBUCUMOCTh TEMIIEPATYPhI
KHUIIEHUSI OT aTMOC(HEPHOTo
JTABJICHUSL.

BnaxuocTts BO3ayXa.
DHeprus TOIUIUBA.

VY nenpHas Temiora
CropaHusl.

[Tpuniner paboTh
TernoBbIX aBurarenen KIT/]
TEIJIOBOT'O JIBUTATEIIS.

00CyX/IeHHE MPAKTUYECKUX CUTYaIIHH,
JEMOHCTPUPYIOLIUX PA3JIUYHBIE BUJIBI
TEIJIONEPENAUN: TETUIONPOBOIHOCTD,
KOHBEKIIUIO, U3JIyYEHUE.

WccnenoBanue siBeHUs TEMIO0OOMEHA

IIPY CMELIMBAHUU XOJOAHON U TOPSYEN BOJBI.
Habumtonenue ycTaHOBIIEHUS TEIJIOBOTO
PaBHOBECHUS MEXAY FOpsiYEH U XOI0AHON BOJOM.
Onpenenenue (M3MepeHne) KOIUYECTBA
TEIUIOTHI, TOJIy4Y€HHOTO BOAOW MPHU TEINIO0OOMEHE
C HarpeTbIM METAJUIMYECKUM LAJIUHIPOM.
Onpenenenue (M3MepeHNE) YAEIbHOMI
TEIJIOEMKOCTH BEIIECTBA.

Pemrenue 3ana4, CBSI3aHHBIX C BBIYUCIEHUEM
KOJIMYECTBA TEIUIOTHI U TEIUNIOEMKOCTH

pU TETII00OMEHE.

AHaIN3 CUTyaluui MPaKTUIECKOrO
MCITOJIb30BAaHUS TEIUIOBBIX CBOVCTB BEIIECTB

Y MaTepuajoB, HAIlpUMeEp, B LETAX
DHEProcOepPEKEHUS: TCTUTOU3OJISITHSA,
sHeprocOeperaronme Kpoiiiu,
TEPMOAKKYMYJISITOPHI U T. 1.

Habmronenue siBneHuit ucmapeHus

Y KOHJCHCAIIUH.

HccenenoBanue npouecca HCrapeHus
Pa3INYHBIX JKUAKOCTEM.

OObsicHEHUE ABJICHHUI UCTIAPEHUS
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TeruioBble qBUTATENN

Y 3aIUATA OKPYXKAOIIEH
Cpe/IbL.

3aKOH COXpaHEHUS

U [IPEBPAILICHUS SHEPTUU
B TEIUIOBBIX IpOLIEccax

Y KOHJICHCAIIMHA HAa OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YICHHS.

Hab6mtonenue n o0bsicHeHre mporiecca KUIeHus,
B TOM YHCJI€ 3aBUCHMOCTH TEMITepPaTyphI
KUTICHUS OT JIaBJICHUS.

Ornpenenenue (U3MepPEHUE) OTHOCUTEIBLHON
BJIQYKHOCTHU BO3/1yXa.

Habmronenue mporiecca riaBiIeHUs
KPUCTAJUTMYECKOTO BENMIECTBA, HAIIPUMED, JIbJA.
CpaBHeHHE MPOIIECCOB TUIABIICHUS
KPUCTAJUNTMYECKUX TEIl U Pa3MATICHUS

IpY HarpeBaHWU aMOP(HBIX TEJI.

Onpenenenue (M3MEPEHUE) yIETbHOU TEIIOTHI
TUTaBIICHUS JIBJIA.

OOBbsicCHEHHE SIBJIEHUH TUIaBJICHUS
" KpUuCTalIn3al Ha OCHOBC aTOMHO-

MOJIEKYJISIPHOTO YYEHHS.
Pemenue 3ana4, CBA3aHHBIX C BBIYACICHUEM
KOJIMYECTBA TEIUIOTHI B ITPOLIECCAX
TEIUIONIepEAAaYy MPH TUIABJIIEHUH

Y KpUCTAJUIM3ALNN, UICTIAPEHUH Y KOHJICHCALIUH.
AHaIN3 CUTyauui MPaKTUIECKOrO MPUMEHEHNUS
SIBJICHUH IJIaBJICHUS U KPUCTAJUIN3ALNH,
HaIpUMep, MOJIyYEHNE CBEPXUNUCTBIX
MaTEpHAJIOB, COJIEBAsI TPEJIKA U JIP.

AHanu3 paboThl U 00BSICHEHUE TTPUHIUIIA
JENUCTBUS TETUIOBOTO JBUTATEISL.
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Brraucnenue xoaudecTBa TEIUIOTHI,
BBIJICTIAIONIETOCS ITPU CTOPAHUU PA3JTUYHBIX
Bu0B TomuuBa, u KIIJI nBuraremns.
OO0cyx1eHrE SKOJIOTMYECKHUX MOCIECTBUN
VCIOJIb30BAHUS JIBUTATEIC BHYTPEHHETO
CrOpaHUs, TEMJIOBBIX U TUAPOITECKTPOCTAHIIUI

Hroro no pazneny

28

BJICKTPI/I‘IGCKI/IG U MAarHuTHbBIC ABJICHUSA

2.1 | DnexkTpudeckue
3apsbl.

3apsHKEHHBIE Teja

¥ UX B3aUMOJEHCTBUSI

7

DJIeKTpHU3aIus Te.

JIBa poJia 3JIEKTpUUECKUX
3apszoB. Bzaumonencreue
3apsIKECHHBIX TEIL.

3akoH KynoHa (3aBUCUMOCTB

CHUJIbI B3aUMOJICHCTBUSI
3apsKEHHBIX TEJ

OT BEJIMYHUHBI 3aPs/I0B

Y PaCCTOSTHUS MEXIY
TEJIaMH).
DNEKTPUYECKOE MOJIE.
HamnpsxeHHOCTB
IIEKTPUYECKOTO T10JIA.
[IpyuHIMN cynepno3uuun
IIEKTPUYECKUX M1OJIEN

(Ha KaU€CTBEHHOM YPOBHE).

Hocurenu anexkTprudeckux
3aps0B. DJIEMEHTAPHBIN
AIEKTPUYECKUM 3apsi.

Habmronenue u mpoBeieHue OnbITOB

T10 DJICKTPU3AIUH TEJI IPU CONMPUKOCHOBEHUU

Y UHIYKLHEH.

HaGnronenne n 00ObsICHEHHE B3aUMOIEHUCTBUSI
OJITHOMMCHHO M Pa3HOMMEHHO 3apsHKCHHBIX TElL.
OOBsiCHEHHE TPUHIINTIA ASHCTBHS AJIEKTPOCKOIIA.
OObscHEHNE SBICHUHN IIEKTPU3AITIU

IIPU CONTPUKOCHOBEHUH TEJ U MHAYKITHEH

C MCIIOJIb30BAHUEM 3HAHUHM O HOCUTEIISX
AIEKTPUICCKHUX 3aPSII0B B BEIIIECTRE.
PacrniosHaBanue U 00BICHEHUE SIBIICHUN
AJICKTPHU3AIUHU B TTIOBCETHECBHOM JKH3HHU.
HaOironenne n o0bsICHEHUE OIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
AJICKTPUYECKOTO0 3apsia.

Habmro1eHre onbpITOB 110 MOJSITUPOBAHUIO
CHJIOBBIX JIMHUM JIEKTPUUECKOTO TTOJISI.
HccnenoBanue nencTBUS JIEKTPUIECKOTO MOJIA
Ha TIPOBOJIHUKHU U JUDJICKTPUKH

45



denepanbHas padbouas mporpamma | dusuka. 7—9 knaccel (6a30BbIH YPOBEHB)

Crtpoenue aroma.
[IpoBOgHWKHM

U JUAJIEKTPUKHU. 3aKOH
COXPAHEHUS ANEKTPHUUECKOTrO
3apsaa

2.2

[TocTostHHBIN
AIEKTPUYECKUN TOK

20

DJIEKTPUUYECKUN TOK.

Y cnoBus CyILIECTBOBAHHUS
AIEKTPUYECKOTO TOKA.

W cTOUYHMKH TOCTOSSHHOT O
Toka. JlercTBUs
AIIEKTPUYECKOI0 TOKa
(TernoBoe, XUMUYECKOE,
MarHuTHOE).
DJIEKTPUUYECKUN TOK

B )KUJKOCTSX U raszax.
DJIeKTpUYECKasl LETIb.
Cuna Toka. DJIEKTpUIECKOe
HaIpsiKEHUE.
CornpoTuBiieHue
IIPOBOJHMKA. Y IETTBHOE
CONPOTHUBJIEHUE BEILIECTBA.
3akoH Oma 1 ygacTka
uenu. [TocnenoBarensHOE
U NapaJijiebHOE COEIMHEHUE
NPOBO/IHUKOB.

PaGota 1 MOIIHOCTH
AIIEKTPUYECKOTO TOKA.

Habmronenue pa3audHbIX BUIOB ICHCTBUS
IEKTPUUECKOT0 TOKA U OOHAPYIKEHUE ITHX
BUJOB JEHUCTBHUS B IIOBCEIHEBHOM KU3HU.
Habnroienrie BOSHUKHOBEHHUS Ta30BOT0 pa3psia
Y DJIEKTPUYECKOTO TOKA B )KUIKOCTH.

COopka u UCTIbITaHUE IICKTPUUECKOH 1IeNU
IMOCTOSIHHOT'O TOKA.

HN3mepenue cuiibl Toka aMIepMETPOM.
N3mepenne 3JIeKTpuYecKOoro HanpsKEHU s
BOJIbTMETPOM.

[IpoBenenne u 00BICHEHUE OMBITOB,
JIIEMOHCTPUPYIOLINX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBIICHUS ITPOBOHUKA
OT €r0 JUIUHBI, IUIOIIAIX IMOIIEPEYHOTO CEUCHUS
Y MaTepuania.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
IPOTEKAIOILIETO YEPE3 PEZUCTOD,

OT COINPOTHUBJICHUS PE3UCTOPA U HATIPSIKECHUS
Ha pE3UCTOpE.

[IpoBepka npaBuia CI0KEHUS HANPSIKEHUN
IIPU MOCJIEA0BATEIIbHOM COSAUHEHUH JIBYX
pE3UCTOPOB.
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3akoH J[xxoyns—JIenua.
DIIeKTpUYECKHUeE IeMH

U TIOTpeOUTENN
AIEKTPUYECKON IHEPTUU
B ObiTy. KOopoTkoe
3aMbIKaHUE

[IpoBepka npaBuiia Jj1st CUIIbI TOKA

IIPU MapajuieIbHOM COEAUHEHUH PE3UCTOPOB.
AHanu3 cuTyarui nociea0BaTeNbHOro U
napauieIbHOr0 COCIMHEHUS TPOBOJHUKOB

B JIOMAIIIHUX AJIEKTPUUECKUX CETSX.

Pemienue 3agau ¢ ucnosnb3zoBanueM 3akoHa Oma
u GopMyI pacyeTa dEKTPUIECKOTO
CONPOTUBJIEHUS MIPU MOCIEN0BATETHEHOM

U TIapajieIbHOM COCIMHEHUU MPOBOJHUKOB.
Ornpenenenre pabOTHI AIEKTPUUECKOT0 TOKaA,
IPOTEKAIOIIETO Yepe3 PEe3UCTOp.

OnpeneneHre MOIHOCTH 3JIEKTPUIECKOT0 TOKA,
BBIJICTIIEMOM HA PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HANPsKEHUSI Ha HEMl.
Onpenenenue KIIJ[ HarpeBarterns.
UccnenoBanue npeoOpa3zoBaHus YHEPTUU

IIPU NOJIbEME I'PY3a JIEKTPOABUTATEIIEM.
OO0BscHEHHE YCTPOICTBA U MPUHITUIIA ICUCTBUS
JIOMAITHUX 3JIEKTPOHATPEBATEIHHBIX MTPHUOOPOB.
OObsicHEeHUE TPUYHUH KOPOTKOT'O 3aMbIKaHUS

Y TIPUHIMIIA IEWCTBUS TJIABKUX
IPEIOXPAHUTETIEH.

Peuienue 3a1a4 ¢ UCMOJIL30BAHUEM 3aKOHA
JIxoynsa—JIenma

2.3

MarHuTHBbIC SIBICHUS

IlocTOsITHHBIE MATHUTHI.
BzaumoneiictBue

HccnenoBanne MarHuTHOTO B3aNUMOIEUCTBUSI
IMOCTOSSHHBIX MarHUTOB.
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ITOCTOSTHHBIX MarHUTOB.
MarsauTHoe€ 1noJie.
MaruuTtHOE nojae 3eMIn

U €0 3HAaUCHME JJIS KU3HU
Ha 3emiie. OnbIT OpcTea.
MarsauTHoe nojie
3JIEKTPUYECKOr O TOKA.
[TpumeHenue
AJIEKTPOMAarHuTOB

B TEXHHUKE. [[eiicTBuE
MarHUTHOTO T10JIs

Ha IPOBOJAHUK C TOKOM.
DNEeKTPOJIBUTaTEh
IMOCTOSIHHOT'O TOKa.
Hcnonp3oBanue
ANEKTPOABUTATETIEH

B TEXHUUYECKUX YCTPOMCTBAX
1 Ha TpaHCIIOPTE

N3ydeHre MarHuTHOT O OISl TOCTOSTHHBIX
MarHuTOB P WX 00BbEIMHEHUU U Pa3/ICTICHUN.
HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS
MTOCTOSIHHBIX MarHuTOB.

N3ydyeHnrne MarHuTHOTrO MOl TOCTOSHHBIX
MarHuTOB IIPU UX OOBETUHEHUH U PA3/ICIICHUM.
[IpoBeneHue ONBITOB MO BU3yaIU3aLWU M1OJIA
MOCTOSIHHBIX MAarHUTOB.

N3ydeHne sBIIeHUS HAMATHUIUBAHUSA
BEILIECTBA.

HccnenoBanne 1ENCTBUS IEKTPUYECKOT O TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeaeHne ONbITOB, AEMOHCTPUPYIOIINAX
3aBHCUMOCTbH CHJIBI B3AUMOAECHUCTBUS KaTYILIKH
C TOKOM M MarHuTa OT CWJIbl U HAIIPABJICHUS TOKA
B KaTylIKe.

AHanu3 cUTyalui NpaKTUYECKOro MPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOUCTBAX, MPOMBIIUIEHHOCTH, MEJUIIUHE).
N3yuenne neicTBust MAarHUTHOTO MOJIs

Ha IPOBOJIHUK C TOKOM.

N3ydenne nencTBUs 3JIEKTPOIBUTATEIS.
N3mepenne KIIJI asexkrpoaBuratenbHOM

YCTaHOBKH.
PacniosHaBanue u aHaINA3 pa3IUIHbBIX
IIPUMEHEHHU N AJIEKTPOJBUTATEIIEH

(TpaHCcOpT, OBITOBBIC YCTPOUCTBA U JIP.)
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2.4 | DnexTpoMarHuTHas 4 Omnertel @apanes. SBnenne | ONbITHI IO UCCIIETOBAHUIO SBJICHUS
UHIYKLUS JIEKTPOMArHUTHON JIEKTPOMArHUTHON MHYKIIUU: HCCIIETOBAHUE
nHaykuuu. [TpaBuno JIeHna. | ”3MeHEeHUN 3Ha4eHUs U HaIllpaBJICHUS
DneKTporeHeparop. VMHIYKIIMOHHOI'O TOKa
CrnocoObl osTy4eHust
AIEKTPUYECKOU DHEPTHH.
DNEeKTpOCTaHIUU
Ha BO300HOBIIIEMbBIX
HMCTOYHUKAX JHEPTUH
Htoro no pazneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
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9 KVIACC
No HaumenoBanue KomnuecrBo | Ilporpammuoe copepkanue | OCHOBHBIE BUJIbI ACSITEIBHOCTH O0yYaIOIINXCS
n/m pa3zieioB U TeEM 4acoB
y4e0HOT 0 MpeaMeTa
MexaHuveckue siBJICHUS
1.1 | Mexaanueckoe 10 MexaHnueckoe ABUKECHHUE. AHanu3 1 00CyXKeHHUE Pa3TUIHBIX IPUMEPOB

JIBIYKEHUE U CITOCOOBI
€ro OIMMUCaHus

MarepuanbHas TOUYKA.
Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXaHUYECKOTO JBHKCHHS.
PaBHOMepHOE
IIPSAAMOJIMHENHOE JBUKEHHUE.
Hepasaomepnoe
IIPSAMOJIMHENHOE ABKEHHUE.
CpenHsst 1 MTHOBEHHas
CKOPOCTB TeNa IpH
HEPAaBHOMEPHOM JIBUKEHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSAMOJIMHENHOE IBUKEHUE.
CBoboaHOE najieHue.
Omnbitel ["anunes.
PaBHOMEpHOE NBUKEHHE

10 OKPY’KHOCTH.

Ilepuoa u yacrora
oOparenus. JInaeitnas

Y yTJI0Bast CKOPOCTH.

MEXaHUYECKOTO JIBHKEHUSI.

OOcyxneHue rpaHull TPUMEHUMOCTH MOJIEITN
«MarepualibHas TOUYKay.

Omnucanne MEXaHUYECKOTO JIBIKEHUS
pa3TuYHBIMU cTIoco0amu (ypaBHEHHE, TaOIHUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIUM, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOT O
TIBVOKCHHUS.

HabutoieHne MexaHn4eckoro ABMKEHUS Teja
OTHOCHTEJIHLHO Pa3HBIX TENl OTCYETA.
CpaBHeHUE ITyTEN U TPAEKTOPUI JBHKECHUS
OJTHOT'O ¥ TOT'O %€ TeJla OTHOCUTENIbHO Pa3HbIX
TEN OTCUeTa.

Amnanu3 tekcta ["anunes 00 OTHOCUTENbHOCTH
JBWO)KCHUS, BRITIOJTHEHHUE 3a/I1aHUN TI0 TEKCTY
(CMBICIIOBOE UTEHHE).

Omnpezenenne cpeHe CKOPOCTH CKOJIbKEHHS
OpycKa WM IBM>KEHHMS IIapuKa 10 HAaKJIOHHOM
TUIOCKOCTH.

AHanus 1 o0CyKIeHHEe CIOCO00B
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I{enTpocTpeMUTEIBHOE
YCKOpEHHUE

MPUOIMXKEHHOT O OTpeIeICHUsI MTHOBEHHOM
CKOPOCTH.

OrnpezneneHue CKOPOCTH PAaBHOMEPHOI'O
JBYDKEHUS (MIapuKa B )KUIKOCTH, MOJICITH
AIEKTPUYECKOT0 aBTOMOOWIIS U T. II.).
OrnpeneneHue myTu, MPOMICHHOTO 3a IaHHBIN
MIPOMEXKYTOK BPEMEHH, U CKOPOCTHU TeJa

1o rpauKy 3aBUCUMOCTU ITyTH PAaBHOMEPHOT'O
JIBUKEHUSI OT BPEMEHH.

OO0cykxaeHne BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuIOMeTpoB).

Brluncnenue myTy U CKOpOCTU MU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKCHHUH
Tena.

OrnpeneneHue MpoMIEHHOTO MyTH U YCKOPEHUS
JIBUKEHUS TeNa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O MIPSIMOJIMHEHHOTO
JIBMKEHUS TEJIa OT BPEMEHHU.

IIposepxa cunomeswi: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauaIbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK ps10 HeuemHuulx yucei, mo
CO0MEemcmayouue NPOMeXCymKuy pemeHu
OOUHAKOBHIL.

OnpeneneHue yCKOpEeHUs Tema

MIPU PAaBHOYCKOPEHHOM JIBHKEHUU
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10 HAKJIOHHOM TINTIOCKOCTH.

N3mepenue nepuoaa M 4acTOThl OOpaIleHUs
TeJla MO OKPY>KHOCTH.

OrnpeneneHue CKOpOCTH paBHOMEPHOTO
JIBYDKEHUS TeJa 110 OKPY>KHOCTH.

Pemienue 3a1a4y Ha onpeiesicHue
KMHEMATUYECKUX XapaKTEePUCTUK
MEXaHUYECKOr O ABUKEHHUS Pa3IUYHBIX BUIOB.
Pacnio3naBanue u nmpuOIMXEHHOE OMKMCaHUE
Pa3JIMYHBIX BUJOB MEXaHUUYECKOTO JBUKECHHUS
B IIPUPO/IC U TEXHHUKE (Ha MpUMepax CBOOOTHO
MaJIafolINUX TEJl, IBHKEHUS KUBOTHBIX,
HEOECHBIX TeJI, TPAHCTIOPTHBIX CPEICTB H JIp.)

1.2

BsaumonelictBue Tei

20

ITepBeiit 3akoH HeroTOHA.
Bropoit 3akon HproToHa.
Tperuii 3akoH HprotoHa.
IIpuHIMII Ccynepro3uuuu
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuita TpeHus: cuiia
TPEHUS CKOJIbKEHUS, CUJIa
TPEHUs IOKOS, IPYTUE BUIBI
TpEHUSL.

Cwita TSDKECTH U 3aKOH
BCEMUPHOI'O TATOTEHUS.

Y ckopeHue cBOOOHOTO
najeHus. /[BukeHue riaHeT

Habmronenne u 006CyKIeHHE OIBITOB

C IBIDKCHUEM TeJa MPYU YMEHBIIIEHUH BIIUSHUS
JIPYTHX TEN, MPEMSATCTBYIONUX IBYKCHHIO.
Amnanus tekcta [amniiest ¢ onucaHueMm
MBICJICHHOT'O DKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOTHEHUE 3aJTaHUH 110 TEKCTY (CMBICIIOBOE
YTCHHE).

OOCcyx)aeHne BO3MOKHOCTH BBITIOTHCHUS
3aKOHA WHEPIIUU B Pa3IMYHBIX CUCTEMaX
OTCYEeTa.

Habmronenne u o0Cyx)aeHne MeXaHUuIeCKUX
SIBJICHUH, TIPOUCXOIAIINX B CHCTEME OTCYETA
«Tenexka» npu ee paBHOMEPHOM
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Bokpyr Connua. IlepBas
KOCMHUYECKast CKOPOCTb.
HesecoMocTs 1 nieperpysku.
PaBHOBECHE MaTepranbHON
TOYKU. AOCOIIOTHO TBEPAOE
Teso. PaBHOBEcHE TBEpAOTO
TeJla C 3aKPEIUIEHHON OChIO
BpaieHusi. MOMEHT CHJIBL.
LlenTp TsxECTH

1 YCKOPEHHOM JIBDKCHHH OTHOCUTEIHHO
KaObuHeTa (QU3UKHU.

JIericTBYSI C BEKTOPaMHU CHJI: BBIIIOJIHEHUE
3aJIaHAM 110 CIIOKEHHUIO U BEIYUTAHHUIO
BEKTOPOB.

HaGnronenue u/vimm mpoBeeHUE OIBITOB,
JEMOHCTPUPYIOIIHNX 3aBUCUMOCTh YCKOPEHUS
Tesa OT MPUIIOKEHHON K HEMY CHJIBI 1 MACChI
Tena.

AHau3 U 00bSICHEHUE SIBIICHUN
C MCITOJIb30BaHUEM BTOPOTO 3aKkOHa HbproTOHA.

Pemenue 3a1a4 ¢ UCIOIB30BaHUEM BTOPOTO
3akoHa HproTOHA M MpaBuiIa CIOKEHUS CHJIL.
Ornpenenenue )KeCTKOCTH NPYKUHBI.

AHanu3 cuTyaluii, B KOTOPBIX HAOII0JAI0TCA
yrnpyrue nepopmanuu, 1 uX 00ObICHEHHE

C UCIIOJIb30BaHuEM 3aKoHa ['yka.

Pemenune 3ana4 ¢ ncnonb3oBannem 3akoHa [ 'yka.

HccnenoBaHue 3aBUCUMOCTH CUIIbI TPEHUS
CKOJIBJKEHUS OT CUJIbl HOPMAJIBHOT'O J1aBJICHHUS.
OO0cyx1eHne pe3yJIbTaTOB UCCISOBAHMUS.
Omnpenenenue ko3 PpuiueHTa TpeHUs
CKOJIb)KCHHUSI.

N3mepenue cuibl TpeHUs HOKOS.

Pemrenue 3amay ¢ ucnosab3oBanueM HOpMYIIbI
JUISL CUJIBI TPEHUS CKOJIB)KEHUS.

AHanu3 IBMKEHUS TEJI TOJIBKO MO JSHUCTBHEM
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CHUJIBI TSDKECTH — CBOOOTHOTO MaJICHUSI.
OObsicHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTr0 MaJeHHs OT MAcCChl Tea.

OrneHka BETUYUHBI CUIIBI TSTOTEHUS,
JCUCTBYIOIIEH MEXTYy IByMS TeJlaMU

(nJ1s pa3HBIX Macc).

AHanu3 IBUKEHUS] HEOECHBIX TET

MOJT ICHCTBUEM CUJIBI TATOTEHUS

(c ucrosIb30BaHUEM JIOTIOTHUTEIBHBIX
MCTOYHHUKOB HH(OPMALIHH).

Pemenue 3a7a4 ¢ UCTIONB30BAHUEM 3aKOHA
BCEMHPHOTO TATOTECHUS U (DOPMYJTBI

JUTSL pacyeTa CHJIbI TSDKECTH.

AHaJIN3 OpUTMHAIBHOTO TEKCTA,
OIMKCHIBAIOIIIETO MIPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHHUSI; BHITTOJIHEHUE 3a]JaHU I
10 TEKCTY (CMBICIIOBOE UTEHHUE).

Habmronenne u 006CyK1€HHUE OIBITOB

10 U3MEHEHUIO Beca Tena MPU YCKOPEHHOM
JIBMOKCHUU.

AHanu3 ycIoBU BOSHUKHOBEHHUS HEBECOMOCTH
U TIEPETPY3KHU.

Pemenue 3a1a4 Ha onpeiesieHUe Beca Tena

B Pa3NIUYHBIX YCIOBUSX.

AHanu3 cui1, AEUCTBYIOIINX Ha TENO,
MOKOSIIIIEECS Ha OIOpE.

OmnpeneneHue eHTpa TSHKECTU PA3TUUHBIX Tel
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1.3.

3aKOHBI COXpaHEHUS

10

Nmnynsc Tena. U3Menenue
UMITyJIbca. VIMITyJIbC CHIIBI.
3aKOH COXpaHEHUS
uMITyJibca. PeakTuBHOE
JIBUYKEHUE.

Mexanudeckas pabora

¥ MOIITHOCTh. PabGoTa cuin
TSKECTH, YIIPYTOCTH,
TpeHusi. CBsI3b d3HEprun

1 pabotsl. [loTeHImanpHas
SHEPrus Tena, MOAHATOro
HaJl IOBEPXHOCTHIO 3EMJIU.
[ToreHuunanbHas 3HEPTrU
CXKATOU MPYKUHBL.
Kunernueckas sneprus.
Teopema 0 KHHETUYECKOMN
DHEPTUH. 3AKOH COXPAHEHUS
MEXaHUYECKON IHEPTUHU

Habmnronenue u o0CyxaeHUE OMbITOB,
JEMOHCTPUPYIOLIUX NIEpeaady UMITyJIbCca
MIPU B3aMMOJICVCTBUH TEJI, 3aKOH COXPaHEHUS
UMITYJIbCA MPU a0COIIOTHO YIIPYTrOM

Y HEyIIPYTrOM B3aWMOJEHCTBUU TEN.

AHaJIN3 CUTYallMil B OKpYKaroLel KU3HU

C UCIOJIb30BAHUEM 3aKOHA COXPAHECHUS
MMITYJIbCA.

Pacnio3naBaHue BI€HUSI pEAKTUBHOTO
JIBUKEHHS B IIPUPOJIE U TEXHHUKE.
IIprMeHeHne 3aK0Ha COXPaHEHUS UMITYJIbCA
JUIs1 pacyeTa pe3yJabTaToB B3aUMOICHCTBUS Tell
(Ha mpuMepax HEeyIpyroro B3auMoJIehCTBYSI,
YIPYTOro HEHTPAIBHOr 0 B3AaUMOAEHCTBHUSA JBYX
OJIMHAKOBBIX TEJI, OAHO U3 KOTOPBIX
HETIOJIBIKHO).

Pemrenue 3amad ¢ nCnosap30BaHUEM 3aKOHA
COXPaHEHMS UMITYJIbCA.

Omnpenenenne padOThI CUIIBI YIPYTOCTH

IIPU NMOBEME TPy3a C UCIIOIB30BAHUEM
HETOJBMKHOT'O U MOABMKHOTO OJIOKOB.
N3Mepenrne MOITHOCTH.

N3mMepenne noTeHManbHON SJHEPTUH YIIPYTO
ne(OpMUPOBAHHOM MPY>KUHBI.

N3mepeHne KUHETHYECKOM SJHEPT UM TETla

0 JIMHE TOPMO3HOT'O MYTH.
DKCIEpUMEHTAIIBHOE CPABHEHUE U3MEHEHUS
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MOTEHUIMATBHON U KHHETUYECKOW DHEPTUM TENa
MPU IBUKEHUU T10 HAKIIOHHOMW TIOCKOCTH.
DKcnepruMeHTaIbHasl POBEPKa 3aKOHA
COXpPAHEHUS] MEXaHUYECKOU SHEPTUHU

IpU CBOOOTHOM T1aJICHUH.

[IpumeHeHne 3aKk0Ha COXpaHEHUS
MEXaHUYECKON DHEPTHUU JJI pacyera

MOTEHIIMAJIbHON U KUHETUYECKOW SHEPTUi TENa.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHaA
COXpPaHCHMUA MEXaHUYECKOU OHCPIUn

Hroro o pazneny

40

MexaHnveckue KoJe0aHNs U BOJTHBI

2.1

Mexannueckue
KOJICOAHUS

7

KonebaTenbHoe nBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
Kosie0aHuil: mepuof,
4acToTa, aMIUIUTY/a.
Marematndeckuii u
NPY>KUHHBINA MasTHUKH.
[IpeBpamienue sHeprun
pu KoJiedaTeIbHOM
JBVOKCHUU.

3aryxaromue KoaeoaHusl.
BrinyxneHnbie KoneGaHusl.
Pe3onanc

Habmronenue kojie0auuii o eiCTBUEM CUIT
TSDKECTH M YIIPYTOCTH U OOHAPYKCHHE
MOIO0HBIX KOJIEOAHU B OKPYXKAIOIIEM MUPE.
AHanu3 koneOaHuil Tpy3a Ha HUTU

U Ha TIPYKUHE.

OrnpeneneHue 4acTOThI KoJIeOaHUMA
MaTEMaTHYECKOTO ¥ IPYKUHHOTO MasITHAKOB.
HaOmronenne n 00bsICHEHNE SIBIICHUS
pe30HaHca.

HccnenoBanne 3aBUCUMOCTH IIEpHOIa
KOJIcOaHMIA TTOJIBEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.

[IpoBepka He3aBUCUMOCTH TTepHO/Ia KOJIeOaHU

rpysa, moaABCHICHHOI'O K JICHTC, OT MaCChI I'py3a.

HaGnronenue u 00CyKeHUE OTBITOB,
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JEMOHCTPUPYIOLIUX 3aBUCUMOCTD IEPUOAA
KoJIe0aHUI IPYKUHHOTO MasiTHUKA OT MaccChl
rpy3a 1 )KECTKOCTHU MPY>KUHBI.

IIpruMeHeHnne MaTeMaTH4eCKOro

U IIPYKUHHOI'O MasATHUKOB B KA4YCCTBC MOI[GJ'IGI‘/II

JUTSI OTTUCAHUS KOJICOaHUI B OKPYXKaIOIEeM
MUDE.

Pemmenue 3a1a4, CBA3aHHBIX C BBIYUCIICHHEM
WJIU OLICHKOW 4acTOThI (Iepuoa)
KOJIeOaHMM.

Usmepenue yckopenust c60600H020 naoenus

2.2

Mexanunueckue
BOJIHBL. 3BYK

MexaHndyecKue BOIHBI.
CBolicTBa MEXaHUYECKHUX
BOJIH. [IpomonbHbIe

Y MIOTIEPEYHBIE BOJIHBI.
JInmiHa BOJIHBI M CKOPOCTh €€
pacupoCTpaHEHHS.
MexaHn4ecKHue BOJIHbBI

B TBEPJIOM TEJIE,
CEHCMMYECKHE BOJIHDI.
3BYK. ['pOMKOCTB 3BYyKa

1 BbIcOTa TOHa. OTpaxeHue

3ByKa. THppa3ByK
U yIbTPa3ByK

OOHapyXeHHUE U aHAJIU3 BOJTHOBBIX SIBJICHUI
B OKPY’KaIOIlleM MHpE.

HabGnronenue pacnpocTpaHeHus POI0IbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOEIIN)

1 00Hapy>KeHUE aHATOTMYHBIX BHJIOB BOJIH

B MpUpPOJi€ (3BYK, BOJHBI HA BOJE).
Brrancienre ATuHBI BOTHBI M CKOPOCTH
pacnpocTpaHeHUs 3BYKOBBIX BOJIH.
DKCIIepUMEHTAIILHOE OIpeielIeHHE TPaHHII
YaCTOThI CIIBIIIIMMBIX 3BYKOBBIX

Kosie0aHu.

Hab6nronenne 3aBUCUMOCTH BBICOTHI 3ByKa

OT YaCTOTHI (B TOM YHCIIE, C UCIIOJIb30BAaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).
Habntonenue u o0bsCHEHHE SIBICHUS
aKyCTUYECKOTO Pe30HAHCA.
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AHaJIN3 OPUTMHAIBHOTO TEKCTA, TOCBSIIEHHOTO
MCIOJIb30BAHUIO 3BYKaA (WU YIIBTPA3BYKA)

B TEXHUKE (9XOJIOKAIUS, YIBTPA3BYK

B MEJAULIMHE U JIp.); BBINOJHEHUE 3aJaHUI

M0 TEKCTY (CMBICIIOBOE UTCHHE)

Hroro o pazneny

15

BﬂeKTpOMaFHI/ITHOG IM0JI€ M1 DJICKTPOMAIrHUTHBIC BOJIHDI

3.1 | DrekTpoMarHuTHOE 6 DNEeKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHnii, 000CHOBBIBAIOIINX
nose DNEeKTPOMArHUTHBIE BOIHBL. | B3AUMOCBS3b JIEKTPUYECKOIO0 U MArHUTHOTO
Y DJIEKTPOMArHUTHBIE CaoiicTBa TIOJIEH.
BOJTHBI AIEKTPOMArHUTHBIX BOJIH. DKCIEepUMEHTAIBHOE U3yYEHUE CBOMCTB
[IIxama 3JIEKTPOMarHUTHBIX | 3JICKTPOMArHUTHBIX BOJIH (B TOM YHCJIC
BOJIH. Mcnionb3oBaHue C TIOMOIIIbI0 MOOMIBLHOTO TeliepoHa).
3JICKTPOMArHUTHBIX BOJIH AHanu3 peHTreHOBCKUX CHUMKOB
JUIsI COTOBOM CBSI3H. YeJI0BEYECKOIr0 OpraHu3ma.
DJIEKTPOMAarHuTHas IPUPOAA | AHAIHU3 TEKCTOB, OMUCHIBAIOIIUX IIPOSBICHUS
cBeta. CKopocCTh CBeTa. AIEKTPOMArHUTHOIO U3JIyYEHHUS B IPUPOJIE:
BonnoBbl€e cBOMCTBA CBETa ’KMBBIE€ OPTaHU3MBI, NU3ITy4EHUs] HEOECHBIX TEI
(CMBICTIOBOE UTECHHE).
PacriozHaBaHue M aHAIN3 pa3IMYHBIX
MPUMEHEHUH AIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3aau ¢ uCHoab30BaHUEM (POPMYIT
JUISL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JIJTUHBI
BOJIHBI M YACTOTHI CBETA
Wroro no pazneny 6
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CBeTOBBIC SABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHus
CcBeTa

JlydyeBas Mmozenb cBera.
HcTtounuku cera.
IIpssmonuHeiHOE
pacnpocTpaHEHHUE CBETA.
3atmenus ComnnHna u JIyHBbL.
Otpaxenue cera. [Lnockoe
3epKano. 3aKOH OTpaKeHUs!
CBETA.

[Ipenomienue cBera. 3aKOH
npenomiieHus ceera. [lonHoe
BHYTPEHHEE OTPaKEHHE
ceera. Mcnonp3oBaHue
MOJIHOI'O BHYTPEHHET O
OTPa)KECHHS B ONTUYECKUX
CBETOBOZAX

HaGnroaeHue onpITOB, IEMOHCTPUPYIOIIHX
SIBJICHUE TIPSIMOJIMHEIHOTO
pacnpoCTpaHEHHS CBETa

(BO3HMKHOBEHHE TCHH U TIOJYTCHH ),

Y UX UHTEPIPETAIHS C HCTI0JIh30BaAHHEM
MOHSITHSI CBETOBOTO JIy4a.

OOBsiCHEHNE U MOJEITHPOBAHNE COTHEYHOTO
Y JIYHHOT'O 3aTMEHHUIA.

HccnenoBanue 3aBUCUMOCTH

yTiia OTPaKEHUS CBETOBOTO JIy4a OT yriia
MaICHUS.

N3ydyeHune cBOWCTB N300paKEHHUS B INTOCKOM
3epKajie.

HaGnronenne u 00bsICHEHNE OTBITOB

T10 TIOJTYYCHHIO H300paKEHUH B BOTHYTOM

U BBIMTYKJIOM 3€pKaJiax.

Habmronenne u 00bsiICHEHHE OIBITOB

10 MPETOMJICHUIO CBETA HAa TPAHUIIE
Pa3IUYHBIX CPEJI, B TOM YHCIIC OIBITOB

C TIOJTHBIM BHYTPEHHUM OTPaKCHUEM.
HccnenoBanne 3aBUCUMOCTH yIJia
MIPEIIOMJICHUS OT yTJIa TIaJCHHS CBETOBOTO JTyda
Ha TPAHUIIE «BO3yX—CTEKIIOM.
PacroznaBanue SBICHUIN OTPaXKEHUS

Y MPEJIOMJICHUS CBETA B IOBCEHEBHOMN
YKU3HU.
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AHayu3 1 00bSICHEHUE SIBJICHUS] ONTUYECKOT0
MUpaxa.

Pemenue 3aJa4 C UHCITOJIb30BAHUECM 3aKOHOB
OTpAKCHUA U IPCIIOMIICHUSA CBETA

4.2 | JIuH3BI U ONTHYECKHUE 6 Jlunza. Xon mydeit B mua3e. | [lonydeHne n3o0pakxeHUH C IIOMOIIBIO
npuOOopHI Ontuueckasi cucrema coOuparoIieit u pacceuBaroe JTUH3.
doroanmapara, Mukpockona | Ompezaenenne GOKyCHOTO pacCTOSHUS
u Teneckomna. ['na3 kak Y ONTUYECKOU CHIIBI COOMparoIeit
ONITHYECKAas CUCTEMA. JIMH3BL.
bruzopykoctb AHanu3 ycTpoiicTBa U IpUHIIUMIA JEHCTBUS
U JATbHO30PKOCTh HEKOTOPBIX ONTUYECKUX TMPUOOPOB:
¢dotoarmapaTa, MUKPOCKOIA, TEJIECKOIIA.
N3yueHne Moaenu rina3a Kak ONTHIECKON
CUCTEMBI.
AHanu3 siBJIeHUN OJIM30PYKOCTH
U JaTbHO30PKOCTH, MPUHIINTIA TCHCTBUS
OYKOB
4.3 | PaznoxxeHue 6eaoro 3 Paznoxxenne 6enoro ceera Habmronenne pasnoskeHus 6e1oro cBera
CBETa B CITEKTP B criekTp. OnbiTel HEIOTOHA. | B CHICKTD.
CnoxxeHue CreKTpaibHbIX Ha6nronenne u 00bICHEHNE OTBITOB
1BeToB. Jlucnepcust cBeta 110 TIOJTyYEHHIO O€JI0r0 CBETa MPH CI0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBenenne u 0OBSICHEHUE OITBITOB
10 BOCTIPHSITHIO I[BETA MPEIMETOB MPH HX
HAOJTFOICHUH Yepe3 1BETOBBIE (DUITbTPHI
(LIBETHBIE OYKH)
Uroro no pazneny 15
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KBaHTOBBIC IBJICHUSA

5.1 | Ucnyckanue n Omnsitel Pezepdopaa OO6cyxaenue 1ienu onbiToB Pezepdopaa
MOTJIOIIEHUE CBETA U TIJIaHeTapHas MOJIEIb 10 UCCJIETOBAHUIO aTOMOB, BBIJIBIDKCHHE
aTOMOM aroma. Mozgens aroMa bopa. | runores3 0 BO3MOKHBIX pe3yJIbTaTax ONbITOB

HcnyckaHue v NOrJIOIEHUE | B 3aBUCUMOCTH OT TIPEATIOIaraéMoro CTpOeHUs

cBeTa aToMoM. KBaHTHI. aTOMOB, (DOPMYITUPOBAHHIE BHIBOJIOB

JInHenyaTeie CIEKTPhI W3 PE3YIbTATOB OIIBITOB.
OO0cykaeHue NpOoTUBOPEUN MIIaHETaPHOU
MOJIeJTM aTOMa U OCHOBAHUM JJISI TUTIOTE3bI
bopa o cranmonapHbIX OpOUTaX AIEKTPOHOB.
HaOuronenue CrIomHbIX U JIMHEHYATBIX
CIIEKTPOB M3 TyUCHHUS Pa3TUIHBIX BEIICCTB.
OObsiCHEHNE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2 | CtpocHHE aTOMHOTO PagnoaktuBHOCTE. Anb(a-, | OOCYyXICHHE BO3MOKHBIX THIIOTE3 O MOJICTISAX

sapa

Oera- ¥ raMMa-u3JIy4CHHUS.
Ctpoenue aTOMHOr O sijipa.
Hyxnonnas monens
aToOMHOro sigpa. M3oromnsl.
PannoaktuBHbIE
npespatenus. llepuon
MOJIypacmnajia aTOMHBIX JIEp

CTPOEHUS sIIIpa.
Omnpezenenue coctasa sep 10 3aJaHHbIM
MacCOBBIM U 3apsiIOBBIM YHCIIaM

U T10 TTOJIO’KEHUIO B IEPUOIUUECKON CUCTEME
AJIEMEHTOB.

AHanu3 U3MEHEHHsI COCTaBa SApa M €ro
MIOJIO’KEHUS B IEPUOJINUECKON cCHCTEME

pH 0-PaTUO0AKTUBHOCTH.

HccnenoBanue TPEKOB (-4aCTHUIL I10 TOTOBBIM
dororpadusam.

OOHapyXeHue U U3MEPEHHE PAJAUALIOHHOTO
¢oHa ¢ TOMOIIBIO JO3UMETPA, OIIEHKA €T0
WHTEHCUBHOCTH.
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Amnann3 OMONIOrMYeCKUX U3MCHEHHH,
MIPOUCXOIAIINX MO/ ICUCTBUEM
PaIMOAKTUBHBIX U3TyUECHH.
Hcnonp3oBaHne paanoakTUBHBIX W3ITYYCHHM
B MEIUIIMHE

5.3 | SnepHble peakuuu 7 SAnepuble peakuuu. 3akoHbl | Perenue 3aia4 ¢ UCMOJIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOr0 COXPAaHEHUSI MAaCCOBBIX U 3apPSAIOBBIX YUCEI
¥ MaccoBOI'0 YHCEN. Ha OTpeIeNIeHHEe Pe3yIbTaTOB SACPHBIX
DHeprusi CBA3U aTOMHBIX peax1uii; aHaJIu3 BO3MOKHOCTH
anep. CBsi3b Macchbl WJIM HEBO3MOXKHOCTH SIJICPHON PEaKIIUU.
u oHepruu. Peakuuu cunTesa | OreHKa YSHEPTUH CBSI3U sJIep C UCTIOJIb30BAHUEM
u fenenus auep. UcTounuku | popmyinbl DHHIITEHHA.
sHeprun ConHIA U 3BE3],. OOcyxaeHne nepcreKTUB NCII0Ib30BAHUS
SnepHas sHepreTuka. YIPABJISIEMOr0 TEPMOSIICPHOTO CUHTE3A.
JlelicTBHA paqMOaKTUBHEIX | OOCYKACHHE MPEUMYIIECTB U SKOIOTHIECKUX
W3JIy4YCHUH Ha KUBBIE po0JieM, CBSI3aHHBIX C SJIEPHON IHEPreTUKON
OpraHu3Mbl

Hroro no pazueny 17

I[HoBTOPUTEILHO-0000 AN MOTYJIb

[ToBTOpEHUe 9 Cucremaruzanus Brimonnenne yueOHbIX 3a1aHUA, TPEOYIOIINX

U 0000111eHNE
collep KaHus Kypca
busuku 3a /-9 Kmacchl

1 000011IeHIE TPEIMETHOTO
COJZIEpKaHUS U OIbITa
IEATeNLHOCTH,
PUOOPETEHHOTO

IpY U3YYEHUHU BCETO Kypca
(U3HKH OCHOBHOT'O OOLIETr0
oOpa3oBaHwsL.

JE€MOHCTpPALMU KOMIIETEHTHOCTEMH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb:

— IPUMEHEHUS TIOJYYECHHBIX 3HAHUN

JUIsl HAYYHOT'O OObSICHEHUS (PU3NYECKUX
SBJICHUM B OKPY’KAIOLIEW IPUPOJIE,

B IIOBCE/THEBHOM JKU3HU U BBISBICHUS
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[ToaroroBka K OCHOBHOMY
rocyAapCTBEHHOMY
AK3aMeHy Mo (pU3MKe

TUTIS1 00 yJarouxcs,
BBIOPABIIINX ATOT YUCOHBIN
npeaMeT

(hU3UYECKUX OCHOB Psijia COBPEMEHHBIX
TEXHOJIOTMH;

— MMPUMEHEHUST OCBOCHHBIX
AKCIIEPUMEHTAJIbHBIX YMEHUM

JUTSL KcclieIoBaHusl (PU3UYECKUX SIBIICHUM,

B TOM YMCJIE JJIs1 IPOBEPKHU THUITOTE3

Y BBISIBJICHUS 3aKOHOMEPHOCTEHA.

Pemienre pacueTHbIX 3a/1a4, B TOM YUCIIE
MpEANOoJIaraloInX UCMOIb30BaHUE (PU3UUECKUX
MoOJieJield 1 OCHOBAHHBIX Ha CO/IEP KaHUU
Pa3JIMYHBIX Pa3/eioB Kypca (PU3UKHU.
BrinosiHeHue U 3a11yUTa rpynmnoBbIX

WJIU UHJIMBUAYaJIbHBIX POEKTOB, CBSI3aHHBIX
C coZiepKaHueM Kypca pu3uku

Hroro no pazaeny 9
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOIT'PAMME
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MEPEYEHbB (KOJJUP®UKATOP) PACIIPEJIEJEHHBIX 1O KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUU K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM MPOT'PAMMbBI OCHOBHOI'O
OBIIETO OBPA3SOBAHUS U DJIEMEHTOB COJEP)KAHUSA 11O ®PU3UKE

B ¢enepanpHBIX M perMOHANBHBIX NPOIEAYpax OIEHKHM KadecTBa 0Opa30BaHUs
UCIOJIb3YETCsl MepeueHb (KoAu(HUKaTOp) paclpeiesieHHbIX MO KilaccaM IpOBEpSIeMbIX
TpeOOBaHUII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENbHOW MPOrpaMMBbl
OCHOBHOTI'0 00111eT0 00pa30BaHUs U JIEMEHTOB COJIEPKAHUS MO (PUBHKE.

7 KIIACC

IIpoBepsieMble MpeaMeTHBIE Pe3y/JbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOM
NPOrpaMMblI

Kon [IpoBepsieMble MpeIMETHBIE PE3YJIbTaThl OCBOCHUSI OCHOBHOM
IIPOBEPSEMOrO o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IIIET0 00pa30oBaHUs
pe3ynbTara
1.1 VICIIOJIb30BATh U3YYEHHBIC ITOHATHS
1.2 pazinuarh SIBJICHUS 110 OINKUCAHUI0O HX XapPAKTEPHBIX CBOMCTB U

Ha OCHOBC OIIBITOB, AICMOHCTPUPYIOIINUX JAHHOC (1)I/ISI/I‘IGCKO€ SABJICHHUC

1.3 pacrio3HaBaTh TNPOSBJICHUE HW3YYEHHBIX (DU3UYECKUX  SIBJICHUU
B OKPY’KaIOIIEM MUPE, B TOM YHUCJIC (U3NUECKHUE SIBJICHUS B TIPUPOJIE,
IPpU 3TOM TEPEBOAUTH MPAKTUYECKYIO 3a/layy B y4e€OHYIO, BBIICISATh
CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKU) (PU3NUECKUX SIBICHUM

1.4 ONKCHIBATh M3YUYECHHbIE CBOMCTBA Tel U (PU3MYECKUE SBIICHUS,
UCIONIb3Ysl (PU3UYECKHE BEJIUYUHBI, IPU ONHUCAHUU MPaBUIBHO
TPAKTOBaTh (PU3MUECKUH CMBICI HCHOJIB3YEMBIX BEJIUYMH, HX
0003HaY€eHUs U €IMHULBI (PU3UYECKUX BEIIMYMH, HAXOIUTh (POPMYJIbI,
CBA3BIBAIOLME JIAHHYIO (U3UYECKYI0 BEIUYMHY C JIpPYTHMMH
BEIMYMHAMM, CTPOUTHh TpadUKud  HM3YyYEHHBIX  3aBHCUMOCTEU
(pu3nYecKuX BEITUUYUH

1.5 XapaKTepU30BaTh CBOMICTBA Tell, (PU3MUECKUE SIBIECHUS U IPOLIECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHBI, IPH 3TOM JaBaTh CIIOBECHYIO
(GOpMyIMpPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTHU4YecKoe
BBIPAKEHUE

1.6 OOBSACHATHh (PU3UYECKUE SIBICHWS, TIPOIECCHl U CBOWCTBA TEN, B TOM
YUCJIE W B KOHTEKCTE€ CHUTyallMd MPAKTUKO-OPUEHTUPOBAHHOTO
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XapakTepa: BBIABIATh NPUYUHHO-CICICTBEHHBIC CBS3H, CTPOUTH
oOBsicHeHHe U3 1 — 2 JTOrUYEeCKUX 1IaroB ¢ OMopoi Ha 1-2 u3ydeHHBIX
CBOMCTBA  (PU3MYECKUX  SBJIICHUW,  (PUIMYECKUX  3aKOHA WU
3aKOHOMEPHOCTH

1.7

pemath pacueTHbie 3a7a4u B 1 — 2 ACHCTBUS, UCIIONB3Ys 3aKOHBI U
(dbopMyIibl, CBA3BIBaIONIME (U3MUECKUE BEIMUYMUHbBI: HA OCHOBE aHaJN3a
YCIOBHSI 3aJa4d 3alUCBIBaTh KPATKOE YCIOBUE, IOACTaBIISATH
buznueckre BeIUUYUHbI B (HOPMYJIIbI M TPOBOJUTH PACUYEThl, HAXOIUTh
CIIPaBOYHBIC JAHHBIC, HEOOXOAMMBIC JIJISI PEIICHUS 3a]1a4, OICHUBATh
PEATUCTUYHOCTH TOTYYEHHON (PU3UUYECKON BETMUNHBI

1.8

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE€ MOXHO PENIUTh NPH MOMOIIU
¢u3nuecknx METO/I0OB, B ONUCAHWU HKCCICIOBAHUS BBIICTATH
IPOBEPSIEMOE MPEAIIONO0KEHNE (rumotesy), paznuyath U
HMHTEPIPETUPOBATh MOJYYEHHBIM pe3yibTaT, HAXOAWTh OIIUOKHU B
XOJI€ OTbITa, AeNIaTh BHIBOABI 10 €0 pe3yabTaTaM

1.9

IPOBOJUTH OMBITHI O HAOMIOACHUIO (U3MYECKUX SIBICHUW WIH
dbu3ndyeckux  CBOMCTB  Teln:  (QopMyiaupoBaTh  MPOBEPSEMbIC
NPENNONIOKEHUsI, COOUpaTh YCTAHOBKY W3  MPEIJI0KEHHOTO
000py10BaHUS, 3aMUCHIBATh XO/1 OIbITAa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE IPSIMBIE W3MEPEHMSI C HCIIOJIIB30BAaHUEM AHAJIOIOBBIX U
1M(ppOBBIX NPUOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

OPOBOJUTh  HUCCIEIOBAHWE 3aBUCUMOCTH OJHOM  (u3nyeckon
BEJIMYUHBI OT JPYrod C MCIOJB30BAHUEM IPSIMBIX H3MEPEHHUH,
y4acTBOBATh B IUIAHUPOBAHMM Y4YEOHOrO HCCIIEOBaHUsA, COOMpATh
YCTaHOBKY U BBINOJHATh U3MEPEHUS, CIENYS NPEII0KEHHOMY IIJIaHy,
(uKcupoBaTh pE3yabTaThl NOIYYEHHOW 3aBHCHUMOCTH (PU3MUECKHUX
BEJIMYUH B BUJIE MPEIJIOKEHHBIX Ta0IHIl U TPa(UKOB, AeIaTh BHIBOJBI
10 pe3yibTaTaM UCCIIEIOBAHNUS

1.12

NPOBOJNUTh KOCBEHHBbIE H3MEPEHMs] (PU3UUYECKUX BEJIMYUH, CIEAys
NPEJI0)KEHHON MHCTPYKUUU: TPU BBITIOJIHEHUH U3MEPEHUN cOOMpaTh
OKCIEPUMEHTAJIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHHE HCKOMOMU
BEJINYMHBI

1.13

coOmroaTh  TpaBWia TEXHUKH  Oe30macHOCTH mpu  pabore
¢ J1a0OpaTOpHBIM 000PYIOBAHUEM

1.14

yKa3bIBaTh MPUHIIUIIBI ACUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKTepU30BaTh MPUHUUIBL JIEUCTBUS HM3YYEHHBIX HPUOOPOB
U TEXHUYECKHMX YCTPOMCTB C IIOMOLIBIO HX ONMCAHUS, UCHOJb3YS
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3HaHUST O CBOMCTBax (U3MYECKUX SIBJICHUH U HEOOXOIUMBbIE
dbu3znyeckue 3aKOHbI U 3aKOHOMEPHOCTHU

1.15

MPUBOAUTh TPHUMEPHl (HAXOIWUTh WHPOPMAIMIO O MpPUMEpax)
MPaKTHYECKOTO MCIIOIb30BaHMsI (PU3UIECKHUX 3HAHUH B IIOBCEIHEBHOM
YKU3HU 151 oOecrieueHus 0€30MacHOCTH MpU 0OpaIieHu ¢ IpudopamMu
U TEXHUYECKUMHU  YCTPONCTBAMHU,  COXPAHEHUS  3J0POBBSA
U COONIOJIEHUSI HOPM SKOJOTMYECKOro TOBEAEHHUS B OKpYKaroIen
cpene

1.16

OCYILIECTBIATh OTOOpP MCTOYHUKOB MHpOpMaIuu B ceTu MHTEpHET B
COOTBETCTBUM C 3aJlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCSl 3HAHUN W IMyTeM CpaBHEHUS Pa3IUYHBIX HCTOYHUKOB
BBIIEATh HMH(OpPMALIMIO, KOTOpas SBJISETCS NPOTUBOPEUHMBON WIH
MOKET OBITh HEJIOCTOBEPHOMN

1.17

UCIIONIb30BaTh TPHU  BBIMOJHEHUM Y4YEOHBIX 3aJaHUN  HAy4HO-
NOMYJIAPHYIO JIUTEpaTypy (U3UUECKOrOo COJIep)KaHUsl, CIPaBOYHBIC
Marepuanbl, pecypcel cetn VHTEpHET, BIageTh IpPUEMaMHU
KOHCIIEKTUPOBAHUsSI TEKCTa, MpeoOpa3oBaHusi HHPOpMAIIUU U3 OJTHOU
3HAKOBOM CHCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHUE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 UICTOYHUKOB HH(POpMAIU (PU3HIECKOTO COICPIKAHMS,
B TOM 4YHCIIe MyOJUYHO JeTaTh KpaTKUe COOOIICHHs O pe3yabTaTax
OPOEKTOB MM Y4E€OHBIX MCCIEIOBAHUNA, NPHU OSTOM TI'PaMOTHO
UCIOJIb30BaTh M3YYECHHbIM NOHATUHHBIM ammapaT Kypca (QU3UKH,
COIIPOBOX/IaTh BBICTYIUICHHUE MIPEe3EHTAIUEH

1.19

MIPY BBITIOJIHEHUHU YYE€OHBIX MIPOEKTOB U UCCIIEIOBAHUM paclpeesTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUHU C MOCTaBICHHBIMU 3aJla4aMH,
CIENIUTh 3a BBINIOJIHEHUEM IUIaHA JEWCTBUN, aJE€KBAaTHO OLIEHUBATH
COOCTBEHHBIH BKJIaJL B JEATEIbHOCTb TPYIIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICVICTBUE, YUUTHIBASI MHEHUE OKPYKAFOIINX

ITpoBepsieMblie 3J1eMEHTHI COAEPKAHUS

Kon Kon [IpoBepsieMbl€ 3T1EMEHTBI COACPKAHUS
pasznena | DSJIEMEHTa
1 OU3MKA U EE POJIb B ITO3BHAHNU OKPYXAIOIIEI'O MH1PA

11 duzuka — Hayka O Ipupoae. SBIeHus NOPUPOIBI.
®dusnyeckue  SABICHUSA:  MEXaHWYECKHE,  TEIUIOBBIE,
IIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE
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1.2

duznueckre BeMUUUHbL. M3MepeHne pu3nuecKux BEJIUYKH.
@uznyeckue  npubopsl.  [lorpemrHocTs  U3MEpEHUH.
MexnyHapoaHasi CHCTEMA €IUHUII

1.3

EcTecTBeHHO-Hay4YHBI METOJA IIO3HAHMS: HAOJI0ICHNE,
MIOCTAaHOBKAa HAYYHOT'O BOIPOCA, BBIJIBM)KCHHE THITOTES,
DKCIICPUMEHT II0  IPOBEPKE  THIOTE3, OOBSICHCHHE
HaAOJII0IaEMOT0 SIBJICHUSA

14

Onucanne PU3NUEeCKuX sIBJICHUN ¢ TTOMOIIbIO MOJIeIeH

1.5

[TpakTrueckue paboTHI:

N3mepenune paccTosHUN.

H3mepenne o0bema KHUIKOCTU U TBEPAOTO Tena.
Omnpenenenue pa3MepoB MaJlbIX TeJl.

W3mepenne Temmeparypbsl TpW  TOMOIIM  SKHIKOCTHOTO
TEpPMOMETpa U AaTYUKA TEMIIEPATyPHhI

I[TEPBOHAY

AJIBHBIE CBEJJEHUA O CTPOEHUU BEHIECTBA

2.1

CTpOGHI/IG BCIICCTBA: ATOMbBI U MOJICKYJIbI, X PA3MCPBLI.
OHBITBI, AOKa3bIBAIOIMIUEC JUCKPCTHOC CTPOCHUC BCUICCTBA

2.2

JIBrxenue yactul BemiecTBa. CBA3b CKOPOCTH JBHXKEHUS
YacTHII ¢ TeMIepaTypoid. BpoyHoBckoe nBuxkenue, tuppys3us

2.3

B3aI/IMOI[eI\/IICTBI/Ie qacTun BCIICCTBA. IIPUTAKCHUC
N OTTAJIKMBAHHC

2.4

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOEHHE Ta30B,
KUAKOCTEHM W TBEpAbIX  (KPUCTAIMYECKUX)  Tell
B3anmocBsizb MeXIy CBOICTBAMHM BEUIECTB B Pa3HbIX
arperaTHbpIX COCTOSHUSX M WX aATOMHO-MOJICKYJISIPHBIM
CTPOEHHEM

2.5

Ocobennoctn arpCraTHbIX COCTOSIHUU BOJIbI

2.6

[TpakTuueckue pabOTHI:

Omenka IraMeTpa aToma METO/IOM psIIIOB
(c ucnonbzoBanuem dortorpaduii).

OnbITHI IO HAOIIOJIEHUIO TETIJIOBOTO PACHITUPEHHS Ta30B.
OnbITEl IO OOHAPYKEHUIO JEHCTBUS CHJI MOJICKYJISIPHOTO
TPUTSHKEHUS

JIBKEHUE U B3AUMOJIEMCTBUE TEJ

3.1

MexaHndeckoe IBUKEHUE. PaBHOMEPHOE U HEPABHOMEPHOE
JIBUKEHUE
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3.2 Ckopoctb. CpenHsii CKOpPOCTh TNpU  HEPaBHOMEPHOM
JBIDKEHUHU. Pacyer myTy U BpeMeHU JBKCHUS

3.3 SBnenue uHepuuu. 3aKOH MHepuuu. B3aumopeincTBue Ten
KaK MpUYWHA U3MCHEHHMS CKOPOCTH ABMXKEHUsS Tell. Macca
KaK Mepa UHEPTHOCTH Tela

3.4 ITnorHOCTE BemiecTBa. CBsI3b INIOTHOCTH C KOJIWYECTBOM
MOJIEKYJI B €IMHUIE 00BhEMa BEIIeCTBa

3.5 Cuita KaK XapaKTEepUCTUKA B3aUMOJEHUCTBUS Tell

3.6 Cuna ympyroctu u 3akoH ['yka. U3mepenue cuiibl
C TIOMOIIBIO TUHAMOMETPA

3.7 SBneHue TAroTEHHMA W cwila TshKecTH. Cuila  TSKECTH
Ha Apyrux 1wranerax. Bec tema. HeBecomocTh

3.8 Cuia tpenus. TpeHue CKOJIbXEHUs U TPEHUE MoKosl. TpeHue
B IIPUPOJIC ¥ TEXHUKE

3.9 CnoxeHue CWI, HampaBICHHBIX [0 OJHOM TPSIMOU.
PaBHOzelcTBYIOIIAs CHUII

3.10 [TpakTruyeckue padoThI
OrnpezeneHue CKOPOCTH PaBHOMEPHOTO JIBMKEHUs (IIapuKa
B JKHJIKOCTH, MOJICTH JJICKTPUYCCKOTO aBTOMOOWISI U TaK
nanee).
OmnpenencHue cpeaHeld CKOPOCTH CKOMbKEHUS OpycKa WIIH
IIapyKa Mo HaKJIOHHOM TTOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPJIOTO TEA.
OnpITBI, JIEMOHCTPHUPYIOIIUE 3aBHUCHUMOCTh PACTSIKCHHUS
(medopmarum) Npy>kKHUHBI OT MPUITOKEHHON CHUIIBI.
OnpITHl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIBI TPEHHUS
CKOJILKEHHsI OT Beca Tella U XapakTepa COMPUKACAIOUIUXCS
ITOBEPXHOCTEN

3.11 ®dusnyecKkue SBICHUS B MPUPOJE: MPUMEPHI JBIKCHHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B >KMBOW W HEKHUBOW IPUPOJE,
JIEHCTBUE CUIIBI TPEHHS B IPUPOJIC M TEXHUKE

3.12 TexHu4yeckue ycTpoicTBa: JUHAMOMETP, MOITUITHUKH

JNABJIEHUE TBEPbIX TEJI, )KUJIKOCTEW U T'A30B

4.1 HaBnenue  TBepmoro Tena.  CnocoObl  yMEHBUIEHUS

Y YBEIIMYCHUS JaBJICHUS
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4.2

JlaBneHue raza. 3aBUCUMOCTh JIaBJICHUS Ta3a oT o0bema,
TeMIlepaTypbl

4.3

[lepenaua paBneHUsT TBEPABIMH TENAMH, KHIKOCTSIMH
u razamu. 3akoH [lackans. [ITHeBMaTHueCKe MauHbI

4.4

3aBUCUMOCTh  JIaBJICHUS  JKMJKOCTH  OT  TJIyOUHBI.
I'uapocratnuecknii mapagokc. CooOIIarONIMecss COCYbI.
['mapaBnryecKkre MEXaHU3MbI

4.5

Atmocdepa 3emnn u armocepHoe nasnenue. [Ipuyamnb
CYIIECTBOBAHMUS BO3AYyIMIHOW 00o0mouku 3emiau. OrmbIT
Toppudemmu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenne arMocdepHoro JaBJICHUSI. [Tpubopsr
JUTSL ©3MEPEHUS aTMOC(EPHOTO JaBICHUS

4.7

JlelicTBHE KUJKOCTH Y Ta3a HA MOIPYKEHHOE B HUX TEIIO.
BritankuBaronias (apxumenoBa) cuia. 3aKkoH Apxumeaa

4.8

[ImaBanue ten. Bo3gyxoraBanue

4.9

[TpakTuueckue padOTHI:

HccnenoBanne 3aBUCHMMOCTH Beca Tejla B BOJIE OT oObeMa
MOTPY>KEHHOM B )KUAKOCTh YaCTH TeJIA.

OrnpeneneHue BBITAJIKUBAIONICH CHIIbI, JEUCTBYIONIEH Ha
TEJI0, MIOTPYKEHHOE B JKUIKOCTb.

[IpoBepka  HE3aBUCMMOCTH  BBITAJKUBAIOIIEA  CHUJIBI,
JICUCTBYIOIIEN HA TEJIO B )KUIAKOCTH, OT MaCChI TEJIA.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIICH
CWJIBI, JCHCTBYIOIIEM Ha TEJIO B JKUIKOCTH, OT oObeMa
MOTPYKEHHOM B JKUAKOCTh YAaCTH T€Jla W OT IUIOTHOCTH
JKUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU
Y ONPEJIECIIEHUE €€ TPY30II0IbEMHOCTH

4.10

®duznyeckue SBIECHUS B MPUPOJIE: BIUSHUE aTMOC(hEepHOTO
JABJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHHUE PhIO

411

TexHuueckue  ycTpoicTBa:  COOOLIAIOIIUECS  COCY/IBI,
YCTPOMCTBO  BOJAOINPOBOJA,  THAPABIMYECKUNA  Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBOM HACOC,
apeoMeTp

PABOTA, MOIIHOCTbD, SHEPI' A

5.1

Mexanundeckas paborta
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52 Mexannyeckas MOIIIHOCTh

5.3 [TpocThie MEXaHU3MBI: pbIyar, 0JIOK, HAKJIIOHHAs TUIOCKOCTb.
IIpaBuio paBHOBECHS pblyara

5.4 [IpumeHeHue npaBuiia paBHOBECHS pbluara K OJIOKY

5.5 «3osoToe mpaBuiIo» MexaHuku. KosdduimeHT mone3Horo
JeHcTBUsI MeXaHU3MOB. lIpocTeie MexaHW3Mbl B OBITY U
TEXHHUKE

5.6 [ToTeHimanbHas SHEPruu Teja, MOAHATOrO HaJ 3eMIIei

5.7 Kunernueckas sHeprus

5.8 [TomHass MexaHWyeckas DJHEpPrus. 3aKOH HW3MEHEHUs
U COXpAHEHUS] MEXaHUYECKOW SHEPTUU

59 [IpakTrueckue pabOTHI:
Omnpenenenue pabOThl CWIBI TPEHUS MPU PABHOMEPHOM
JBMYKCHUH TeJla TT0 TOPU30HTABHOM MTOBEPXHOCTH.
Uccnenosanue ycnoBuii paBHOBECHS pblyara.
N3mepenune K11/ HaKJIIOHHOHN TJIIOCKOCTH.
N3ydenue 3aKk0Ha COXpAHEHHSI MEXaHUYECKOU SHEPTUU

5.10 @u3nuecKre BICHNS B IPUPOE: PbIYaru B TEJIE YEIOBEKA

5.11 Texuuueckue YCTpOMCTBA: phlyar, MOJIBMKHBIN

Y HEMNOJBWXHBIM OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
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IIpoBepsiemble nMpeAMeTHbIE pe3yJIbTaThl OCBOCHHMSI OCHOBHOI 00pa30oBaTe/IbHOI

NPOrpaMmblI

Kon
POBEPSEMOT0
pe3yabTara

[IpoBepsiemMble TpeIMETHBIC PE3YIIHTATHI OCBOCHHSI OCHOBHOM
o0pa3oBaTelbHON MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs

1.1

HCITIOJBb30BATh ITOHATHSA

1.2

pasiandaTrb SABJICHHUA II0 OIHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U
Ha OCHOBEC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘IGCKO€ SABJICHUC

1.3

pacmo3HaBaTh TMPOSIBJICHUE WM3YYCHHBIX (PU3WYECKHX  SBICHUU
B OKPY’KaIOIIeM MUPE, B TOM 4ucie (U3NUECKHUE SBICHUS B IPUPOJIE,
IIPU 3TOM TEPEBOANTH MPAKTUUYCCKYIO 33/1a4y B YUEOHYIO, BBIJCIIATH
CYIIIECTBEHHbIEC CBOMCTBA (pU3HAKH) (PU3UUECKUX SBICHUN

1.4

ONKMCHIBATh WM3YYCHHBIC CBOWCTBA Tel H (PU3UUYECKUE SIBICHHSI,
UCTIONB3YysT (PU3WYECKUE BEIWYUHBI, TPU OINUCAHWU MPABUIHHO
TPakTOBaTh  (U3MYECKUH  CMBICI  HWCIOJB3yEeMBIX  BEIIMYMH,
0003HaYEHUS U €IUHUIIBI (PU3UYECKUX BEIMYUH, HAXOAUTH ()OPMYIIHI,
CBS3BIBAIONIUE JAHHYH (U3WYECKYI0 BEIMYMHY C JPYTUMH
BEeIMYMHAMH, CTPOUTh TpaduKu  M3YyUYEHHBIX  3aBUCHUMOCTEH
(bU3UYECKUX BEIMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (DU3UYECKUE SIBICHUS U TPOLIECCHI,
UCIIONIb3ysl HW3YYEHHBIC 3aKOHbI, MPU OSTOM [IaBaTh CIIOBECHYIO
GbopMyTHpOBKY 3aKOHa U 3alUChIBaTh €r0 MaTeMaTHYecKoe
BBIPaKEHUE

1.6

OOBSCHATHh (PM3UUECKUE MPOIECCHl M CBOMCTBA TEl, B TOM YHUCIE
U B KOHTEKCTE CUTYyallul NPaKTUKO-OPUEHTUPOBAHHOI'O Xapakrepa:
BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHCHHE U3
1-2 norumyeckux IIAroB C MOMOIIbIO 1—2 H3y4YEHHBIX CBOMCTBA
bu3nuecKux sBICHUN, (PU3UIECKUX 3aKOHA UITH 3aKOHOMEPHOCTH

1.7

pemaTh pacueTHbIC 3a1a4i B 2 — 3 JACHCTBUS, UCIIONB3YS 3aKOHBI U
dbopMyIIbl, CBSI3BIBatONME (GU3MUECKUE BEIMUMUHBI: HA OCHOBE aHAIN3a
YCJIOBHS 33/1a4M 3aMMCHIBATH KPATKOE YCIOBUE, BBISBJISATH HEAOCTATOK
JAHHBIX I8 pEIICHHs] 3a/Jadd, BBIOUpATh 3aKOHBI W (POPMYIIHI,
HEOOXOUMBIE IJIsI €€ PEIICHHS, TPOBOJUTh PACUeThl U CpPAaBHUBATH
MOJyYeHHOE 3HaYeHUE (PU3WYECKON BEIIMYUHBI C U3BECTHBIMHU
JTAHHBIMU
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1.8

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MNPU MOMOLIU
(pu3nYecKuX METOA0B, UCIOIb3Ys ONMCAHUE UCCIIEIOBAaHNUS, BBIICIATD
IIPOBEPSIEMOE TPEIIONOKEHUE, OLEHUBATh IPABWIBHOCTH IOPSAIKA
IIPOBEJCHUS HUCCIIEIOBAHUSA, JENATh BBIBOJBI

1.9

POBOJUTH OIBITHI IO HAONIOACHUIO (PU3UYECKUX SBICHUN WIH
duznuecknx  CBOMCTB  Ten:  (OPMYJIHpPOBaTH  IPOBEpsSEMbIE
NPEAMONIOXKEHUA, COOUpaTh  YCTAHOBKY W3  NPEII0KCHHOTO
000pyI0BaHUSs, OMMUCHIBATH X0/ OMBITA U (DOPMYTUPOBATH BHIBOIBI

1.10

BBITIOJIHATh TMPSMbIE HM3MEPEHHS] C HCIOIb30BAHUEM aHAJIOTOBBIX
npruOOPOB U TATUYUKOB (PU3UUECKUX BETUYNH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUH C y4eTOM 3aJJaHHOU a0CONIOTHOM MOrPEeTHOCTH

111

IPOBOJUTH  UCCJIEIOBAHUE 3aBUCUMOCTH  OJHOM  ¢u3nueckoin
BEJIMYMHBI OT JPYrOM C HCIOJIb30BAHUEM IMPSAMBIX HW3MEPEHUM:
IUTAHUPOBATh HCCIEIOBAHUE, COOUPATh YCTAHOBKY U BBIMOJIHATH
U3MEpPEHUsA, Clelysl MPEIOKEHHOMY  IUlaHy, (UKCUpPOBATh
pe3yNbTaThl NOJTYYEHHON 3aBUCUMOCTU B BHUJE TaOIUI U rpauKoB,
JeNaTh BBIBOABI M0 PE3YyJIbTATAM UCCIEN0BAHUS

1.12

OPOBOJUTh  KOCBEHHBIE  M3MEpPEHUs  (PU3MYECKUX  BEIUYMH:
IUTAHUPOBATh U3MEPEHUS], COOUPATh KCIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenys IpPEMIOKEHHOW MHCTPYKLIHMH, M  BBIYHCIATH 3HAYCHUE
BEJINYMHBI

1.13

coOmofaTh  TpaBWia TEXHUKM  Oe30macHOCTH  Hpu  paborte
¢ J1a0OpaTOpHBIM 000PYTOBAHUEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB
U TEXHUYECKHUX YCTPOMCTB C ONOPOM HAa WX OMMCAHHUs, HUCIOIB3Ys
3HaHUS O CBOWMCTBAaX (PU3UYECKUX SBICHUM U HEOOXOIHUMBIE
(pu3nyeckue 3aKOHOMEPHOCTH

1.15

pacino3HaBaThb IMPOCTBIC TCXHUYCCKHUC YCTPOﬁCTBa N U3MCPUTCIIBHBIC
HpI/I60pBI 0 CXeMaM U CXCMATUYHBIM PHUCYHKaM, COCTABJIATHL CXCMBI
QJICKTPUICCKUX ueneﬁ C ITOCICHOBATCIIBHBIM W IIApPaAJIICIIBHBIM
COCANHCHHUECM  JOJICMCHTOB, pasjindas  yCJIOBHBIC 0003HaUYCHUSA
QJICMCHTOB JJICKTPHYCCKUX Heﬂeﬁ

1.16

NPUBOIUTH TPUMEPH  (HAXOAUTh WHPOPMANHMIO O TpPUMEpax)
MPAKTUYECKOTO UCTIONB30BaHUs (PU3UUECKUX 3HAHUHN B TIOBCETHEBHOM
YKU3HHM 17151 o0ecreueHus 0€30MacHOCTH MpU 0OpalieHruu ¢ mpubdopamu
U TEXHWYECKUMHU  YCTPOWNCTBAMH,  COXPAHECHHS  3JI0POBbS
M COOJIIO/ICHUSI HOPM SKOJOTHYECKOro TOBENEHUS B OKpY)KAIOIIEH

cpene
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1.17

OCYIIECTBJISITh MOUCK MH(POpMAIIMU (PU3UUECKOTO COAEPKaHUS B CETH
NHTepHer, Ha OCHOBE HUMEKOLIMUXCS 3HAHUM WU IIYTEM CpPaBHEHUS
JOTIOTHUTENIbHBIX HMCTOYHUKOB BBIACIATh HH(OpMAINIO, KOTOpast
SIBJISIETCSI IPOTHUBOPEUNBON MITH MOKET OBITh HEJIOCTOBEPHOM

1.18

UCTOJb30BaTh MPU BBINOJIHEHUHM Y4YEOHBIX 3aJlaHuil  Hay4dHO-
HOMYJIAPHYIO JIUTEPaTypy (U3MUECKOTO COJAEp:KaHMsI, CIPaBOUYHbIE
Marepuaibl, pecypcbl cetn  VHTEpHET; BiIageTh NpHUeMaMu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBaHus MH(GOpMaLUU U3 OJIHOM
3HAKOBOW CHCTEMBI B APYTyIO

1.19

co3/1aBaTh COOCTBEHHbIEC MUCbMEHHBIE U KPATKUE YCTHBIE COOOIICHMUS,
00006m1ass uHGOPMAIUIO U3 HECKOJbKUX HCTOYHUKOB (DHU3UYECKOTrO
CoJlepKaHMsl, B TOM 4YHCJIE NyOJWYHO TMPEJACTABISATh PE3YIbTaThl
MPOCKTHOM WJIM MCCJIEAOBATENIbCKOW JICSITEIBHOCTH, IMPH OSTOM
rPaMOTHO MCIIOJIb30BATh M3YYCHHBIM MOHSATUUHBIM almapar Kypca
(bu3UKH, CONTPOBOXKIAThH BHICTYIUICHUE TTPE3CHTAIIMEH

1.20

IPYU BBITIOJIHEHUU Y4YEOHBIX MPOEKTOB M UCCIENOBAHUM (DHU3MUECKUX
IPOLIECCOB PaCIpeNeNsaTh OOS3aHHOCTH B IPYIIE B COOTBETCTBHUHM C
IIOCTaBJICHHBIMH 3aJadaMM, CJIECAUTh 3a BBIIIOJIHCHUEM IUIaHA
NEHUCTBUI U KOPPEKTUPOBATH €r0, aJIEKBATHO OLICHUBATh COOCTBEHHBIN
BKJIAJ B JEATEIBHOCTb TIPYIIbI, BBICTPAaUBATh KOMMYHUKATHUBHOE
B3aMMOJICHCTBHE, MPOSIBIISIS TOTOBHOCTH pa3petiaTh KOH(IUKTHI

IIpoBepsiembIe Y1eMEeHTbI COAEPKAHUS

Kon Kon [IpoBepsieMbie 371EMEHTBI COAEPHKAHUS
pasznena | SJIEeMEHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBI€ TIOJIOKEHUS MOJICKYJIIPHO-KMHETUYECKONU TEOPUH

CTpoeHMsl BellecTBa. Macca u pa3mepbl MosieKyd. ONBITHI,
MOATBEPKAAIOLIIME OCHOBHBIE IOJOKEHHUS MOJIEKYJIIPHO-
KUHETHUYECKOU TEOPUU

6.2 Mogenu TBEpAOro, *)UIKOTO U Ta3000pa3HOTO COCTOSIHUMN
BemecTBa. Kpucrammudyeckue u amopgHbIC Tela

6.3 OOBbscHEHNE CBOWMCTB ra3oB, KUAKOCTEH U TBEPIBIX TEN
Ha OCHOBE TOJIOXKCHUH MOJIEKYJIIPHO-KHHETHYECKON TEOPUH

6.4 CMmaurBaHWE U KallWLISIPHBIE SIBJICHUS

6.5 TemnnoBoe paclIMpeHue U CKaTUE
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6.6 Temneparypa. Cps3b  Temmeparypbl €O  CKOPOCTHIO
TETUIOBOTO JIBFDKECHUS YaCTHI]

6.7 Buaytpennsisi sneprua. CrnocoObl M3MEHEHUsI BHYTpEHHEU
DHEPTUU: TEIUIoNepeaada U COBEPIICHUE PaObOThI

6.8 Bunbl  Temmomepemaun:  TEIUIONPOBOIHOCTH, KOHBEKIIHS,
U3JTy4YCHHC

6.9 KomnuecTBO TEMNOTHL. Y I€/IbHAS TEINIOEMKOCTH BEIIECTBA

6.10 TeriooOMEH U TEIJIOBOE  PAaBHOBECHE.  YPaBHEHHE

TEJIOBOro OajlaHca

6.11 [InaBiieHHE M OTBEPAEBAHUE KPHUCTAJUIMYECKUX BEILECTB.
VY nenbHas TEMI0TA IUIaBJICHUS

6.12 [Tapoo6paszoBanue u konaeHcamus. Mcnapenue. Kumnenue.
VnaenpHas  Temiota  mapooOpa3oBaHHUS.  3aBUCHUMOCTH
TeMIIepaTyphl KUTICHUS OT aTMOC(EPHOTO JaBICHUS

6.13 BnaxxnocTh Bo3myxa

6.14 OHeprus TOIUIMBA. Y JeNbHAs TEII0Ta CTOPAHUS

6.15 [Tpunimne! padotsl TemnoBsix apurareneid KI1J{ temmmoBoro
aBurartens. TemnoBble NBUTATENId W 3alllUTa OKPYKaroUIeu
cpelbl

6.16 3aKOH COXpaHEHHMs W MPEBPAIIECHUS SHEPTUU B TEIUIOBBIX
nporieccax

6.17 [TpakTiaeckue paboTHI:

OnpITbl MO OOHAPYXKEHUIO JEHUCTBUS CHUJ MOJIEKYJIIPHOIO
MIPUTSKECHUS.

OnBITEI 0 BBIPAIIMBAHUIO KPUCTAJUIOB MMOBAPEHHOW COJIH
WM caxapa.

OnpIThl O HAOMIOJIEHUIO TEIJIOBOTO PACIIMpPEHUs Ta30B,
KUJKOCTEW U TBEPABIX TEI.

Omnpenenenue AaBjiIeHMs BO3yXa B OaJNIOHE MITIPUIIA.
OnepITbl, JIEMOHCTPUPYIOIIME  3aBUCHMOCTb  JABJICHUS
BO3/yXa OT €ro 00beMa U HarpeBaHUs WK OXJIAXKICHHUS.
[IpoBepka rUMOTE3bl JIMHEHHOW 3aBUCHUMOCTH JIJIMHBI
CcTOJNOMKAa JKUIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEMIIEPATYPHI.

HaGnronenne wW3MeHEHHWsI BHYTPEHHEH OHEpruu  Tena
B pe3yjbTaTe TeIonepeaauu u padoThl BHEIIHUX CHJI.
HccnenoBanue sBiIEHHS TEIUIOOOMEHA NPHU CMEIIWBAHUU
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XOJIOAHOW U TOPSAYEHN BOJBI.

OrnpeneneHue KOJIWYECTBA TEIIOTHI, MOJYYEHHOTO BOIOM
P TEIII000OMEHE ¢ HarpeThiM METAJTHYECKUM ITUITUHIPOM.
OnpeneneHue  yAeIbHOM  TEMJIOEMKOCTH  BEIIECTBA.
HccnenoBanue npoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENIbHOM BIaKHOCTH BO3AyXa.
OrnpeneneHue yaenbHON TEIUIOTHI IUIABJICHUS JibIa

6.18 duzuyeckue SABJICHUS B NPUPOJIE:  TMOBEPXHOCTHOE
HATSDKEHUE W KalWUIPHBIC SBJICHUS B IPUPOJIC, KPUCTAIIIBI
B npupoje, m3naydeHue CoJIHIIA, 3aMEp3aHHE BOJOEMOB,
MOpCKHe Opr3bl; 00pa30BaHKME POCHI, TyMaHa, HHEsI, CHera

6.19 TexHWUeCKME  YCTPOMCTBA:  KaNWLISAPBL,  IPHUMEPHI

UCIIOJIb30BAHUSL KPUCTAJIOB, JKUJIKOCTHBIM TEPMOMETD,
JAaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILIECHUs JOMOB,
TUTPOMETPBI, TICUXPOMETpP, NapoBas TypOHMHA, JBUIATEIb
BHYTPEHHEI'0 CrOpaHus

DJIEKTPUUECKUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpu3zanus Tei. J[Ba pojia dIeKTpUYECKHUX 3apsa0B

7.2 B3aumoneiictBue  3apsikeHHbIX Teld. 3akoH  Kynona
(3aBUCUMOCTH CHJIBI B3aUMOJICHCTBUS 3apPSHKEHHBIX TEN OT
BEJIMYUHBI 3aPsIJIOB U PACCTOSIHUS MEXKIY TEJIaMM )

7.3 OnekTpuyeckoe rmosie. HanpsskeHHOCTh  3IEKTPUYECKOTo
nosist. [IpuHIMN cyneprno3uuuu 3AEKTPUYECKUX MojeH (Ha
KaueCTBEHHOM YpOBHE)

7.4 Hocutenu  snekTpuyeckux  3apsaoB.  DJIEMEHTapHbIH
anekTpudyeckuil 3apan. Crtpoenwe aroma. [IpoBogHUKH U
JUAICKTPUKHI

7.5 3aKOH COXpaHEHUs JIEKTPUUECKOro 3apsiia

7.6 DNEKTPUYECKHI TOK. VYcnoBus CyILIECTBOBAHUS
ANEKTPUYECKOr0 TOKa. MICTOUHMKM MOCTOSSHHOTO TOKa

1.7 JIeficTBUS 3JIEKTPUYECKOTO TOKa (TEIIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KHIKOCTSAX U ra3zax

7.8 Onektpuyeckas nenb. Cwia  Toka.  DJIEKTPUYECKOE
HaIpsiKEHUE

7.9 ComnpoTuBieHUE TPOBOJHHUKA. YIE€IbHOE CONPOTUBIICHUE

BCIICCTBA
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7.10 3akon OMa Jj1s1 yyacTka Iernu

7.11 [TocrenoBarenpHOE U TapauielbHOe COCJIMHEHHE
TIPOBOTHUKOB

7.12 PaboTa u MOIIHOCTH AJIEKTPUUYECKOr0 TOKa. 3aK0oH JIKoyisi-
Jlenna

7.13 ONEeKTpUYECKHe 1€ UM TOTPEOUTENH  AICKTPUUECKOM
sHepruu B ObiTy. KopoTkoe 3aMbikaHue

7.14 [TocTosiHHBIE MarHUThL. B3aMMOmENCTBHE  MOCTOSIHHBIX
MarHUTOB

7.15 MaruautHoe none. MarauTHoe 1osie 3eMJId U €ro 3HaYCHHUE
JUIA )KU3HHU Ha 3eMIie

7.16 OneIT OpcTena. MarauTHoe MoJsie 3JIEKTPUYECKOro TOKa.
[IpumeHeHune JIeKTPOMarHuTOB B TEXHUKE

7.17 JleicTBME MarHUTHOIO TMOJS HAa NPOBOJHHUK C TOKOM.
DONeKTpOABUraTeIb IOCTOSIHHOTO TOKa. Mcmonb3oBaHue
JJIEKTPOJABUIATEIe B TEXHUYECKUX  YCTPOMCTBAaxX U
Ha TPAHCIIOPTE

7.18 Omneitel @apazes. SIBneHUE 3JEKTPOMATHUTHON WMHIYKIIMH.
[IpaBuio Jlenna

7.19 Onextporenepatop. CrnocoObl MOMYYEHHS 3ICKTPUUYECKOM
HHEPruu. DNEKTPOCTAHIIMKA Ha BO30OHOBIISIEMbIX HCTOYHHKAX
DHEPTUN

7.20 [IpakTuueckue padoOTHhI:

OmnbITEl MO HAONIONEHUIO 3NEKTpU3ALMHU Tel HHIYKLUEH
Y TIPU CONTPUKOCHOBEHUHU.

HccnenoBanue NENUCTBUSA AIEKTPUUECKOTO 0TS
Ha MPOBOJHUKHU U AUAJIEKTPUKH.

COopka ® mpoBepka pPaOOTBI  IICKTPUUCCKON  IICNH
IOCTOSIHHOT'O TOKa.

W3mepeHue u peryiupoBaHue CUiIbl TOKA.

W3mepeHune 1 peryJinpoBaHuEe HATIPSKEHUS.

HccnenoBanrue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO 4Yepes3
PE3UCTOpP, OT CONPOTUBIIEHUS PE3UCTOPA W HAIPSKEHUS Ha
pe3nucTope.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH 3JIEKTPUUECKOTO
COTPOTUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOLAAH
MONEPEYHOr0 CEUeHUs U MaTepuana.
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[TpoBepka npaBuia CII0KECHUS HaNpsKEHU N
MIPH MOCIIEI0BAaTEILHOM COEAMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBwia sl CWIbl TOKAa TMpHU MapaieIbHOM
COEIMHEHUHU PE3UCTOPOB.

OmnpeneneHue padoThI IEKTPUIECKOT0 TOKA, UYIIETO Yepes3
pe3uCTOp.

Onpenenenue MOIITHOCTH AIEKTPUUECKOTO TOKa,
BBIJICTIIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HUIYIIIETO 4Yepes
JAMIIOYKY, OT HaNpsIKEHUs Ha HEM.

Omnpenenenune KIIJ[ HarpeBarens.

HccnenoBanre MarHMTHOI'O B3aMMOJCHCTBHUS ITOCTOSHHBIX
MarHHuTOB.

N3ydeHne MarHUTHOTO MOJISI TOCTOSTHHBIX MarHUTOB MPU UX
00bEIMHEHUH U Pa3/IeJIeHHUN.

HUccnenoBanne  AEUCTBUSL  DJIEKTPUYECKOTO  TOKAa Ha
MarHuTHYIO CTPEJIKY.

OnbITHI, JEMOHCTPUPYIOITHE 3aBUCUMOCTD CHUITBI
B3aMMOJICHCTBUS KaTYIIKU C TOKOM W MarHUTa OT CHUJIbI TOKA
Y HaIpaBJIEHUs TOKA B KaTYIIIKE.

N3yyeHne nEWCTBUS MAarHUTHOTO IO HA IPOBOJHHUK C
TOKOM.

KoHcTpyupoBaHue 1 u3ydeHue padoThl JIEKTPOIBUTATEIIS.
N3mepenne KII/] anmekTpoaBuraTeabHON yCTaHOBKH.

OmbITEI O HCCIIEIOBAHUIO SIBICHUSI DJIEKTPOMArHUTHOU
WHIYKIUU:  UCCIEAOBaHME  M3MEHEHHMM  3HAauYCHUS U
HaIpaBJIE€HUs] MHIYKIIMOHHOI'O TOKa

7.21 @u3nuecKue BJICHUS B IPUPOJIE: dJIEKTPUUECKHUE SIBJICHUS B
atMocdepe, AMEKTPUIECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE
noje 3eMiu, Ipeid MmoarocoB, poidb MarHUTHOTO MOJIS NI
KU3HU Ha 3emiie, OJISIPHOE CUSIHUE

7.22 TexHuueckue yCTPOMCTBA: JIIEKTPOCKOI,  aMIIEPMETP,

BOJITMETP, PEOCTAT, CUETYHK 3JJIEKTPUYECKOW HHEPIruH,
3JIEKTPOOCBETUTEINbHBIE npudopHl, HarpeBaTebHbIE
AIIEKTPONPUOOPHI (mpumepsl), DIIEKTPUYECKHUE
OPEJOXPAHUTENHN,  IJIEKTPOMArHuUT,  JJEKTPOABUIaTENb
MOCTOSIHHOI'O TOKa, TeHEPaTOp MOCTOSIHHOTO TOKa
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IIpoBepsiemble nMpeAMeTHbIE pe3yJIbTaThl OCBOCHHMSI OCHOBHOI 00pa30oBaTe/IbHOI

NPOrpaMmblI

Kon
POBEPSEMOT0
pe3yabTara

[IpoBepsiemMble TpeIMETHBIC PE3YIIHTATHI OCBOCHHSI OCHOBHOM
o0pa3oBaTelbHON MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs

1.1

HCITOJIb30BAaTb U3YUYCHHLIC ITOHATUS

1.2

pasiandaTrb SABJICHHUA II0 OIHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U
Ha OCHOBEC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘IGCKO€ SABJICHUC

1.3

pacmo3HaBaTh MPOSIBJICHUE W3YyYCHHBIX (DU3UYECKUX  SIBJICHUI
B OKPY’KaIOIIEM MUPE, B TOM 4YHuCie GU3MUECKHE SIBJICHUSI B IPUPOJIE,
IIPH 3TOM TIEPEBONTH MPAKTUUECKYIO 33/1a4y B y4E€OHYIO, BBIICISATH
CYIIIECTBEHHbIEC CBOMCTBA (IpU3HAKH) (PU3NUECKUX SBICHUHN

1.4

ONKMCHIBATh WM3YYCHHBIC CBOWCTBA Tel H (PU3UUYECKUE SIBICHHSI,
UCTIONB3YsST (PU3WYECKUE BEIWYUHBI, TPU OINKUCAHUMU TPABUIHLHO
TPakTOBaTh  (U3MYECKUH  CMBICI  HWCIOJB3yEeMBIX  BEIIMYMH,
0003HaYEHUS U €IUHUIIBI (PU3UYECKUX BEIMYUH, HAXOAUTH ()OPMYIIHI,
CBS3BIBAIONIUE JAHHYH (U3WYECKYI0 BEIMYMHY C JPYTUMH
BEeIMYMHAMH, CTPOUTh TpaduKu  M3YyUYEHHBIX  3aBUCHUMOCTEH
(bU3UYECKUX BEIMYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBICHUS U TPOLIECCHI,
UCIIONIb3ysl HW3YYEHHBIC 3aKOHbI, MPU OSTOM [IaBaTh CIIOBECHYIO
GbopMyTHpOBKY 3aKOHa U 3alUChIBaTh €r0 MaTeMaTU4YecKoe
BBIPaKEHUE

1.6

OOBSCHATHh (PM3UUECKUE MPOIECCHl W CBOMCTBA TEl, B TOM YHUCIIE
U B KOHTEKCTE CUTyalMl IPAKTUKO-OPUEHTUPOBAHHOI'O Xapakrepa:
BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHCHHE U3
2—-3 JOTMYECKUX IIaroB C TMOMOIIbI0 2—3 H3yYEHHBIX CBOMCTBa
bu3nuecKux sBICHUN, (PU3UIECKUX 3aKOHA UITH 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHble 3aJadd (OMHUparoIIuecss Ha CUCTeMy u3 2-3
ypaBHEHUM), UCHOJb3Yys 3aKOHbI M (OPMyIbI, CBSI3bIBAIOIINE
(u3nyeckue BEIMYMHBI: HA OCHOBE AaHaJIM3a YCIOBHA 3alayd
3alMCBIBATh  KPAaTKOE  YCJIOBHE, BBIIBISATH  HENOCTAIOLINE WIH
U30bITOYHBIE JJAHHBIE, BBIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOUMBbIE
JUISL PELIEHUs, NMPOBOAUTH PACUETHI M OLEHUBATh PEATUCTUYHOCTH
HOJIYYEHHOr0 3HaUY€HUs! PU3NYECKOIN BETMUNHbI
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1.8

pacno3HaBaTh MPOOJEMBbI, KOTOPhIE MOKHO PELIUTh NPH MOMOLIU
(pu3nYeCKUX METOJI0B, UCTIOIb3YS OMUCAHUE UCCIIEOBAHMS, BBIIEIAT
IIPOBEPSIEMOE TPEIION0KEHUE, OLUECHUBATh NPABUIBHOCTH NOpsJIKA
IIPOBEJCHUS MWCCIIENOBAHUA, JeNaTh BbIBOJBI, WHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OTIBITOB

1.9

NPOBOJIUTH OIBITHI 10 HAONIONCHUIO (U3WYECKUX SIBICHUH WIH
(¢U3NIECKUX CBOMCTB TEN: CAMOCTOSITENILHO COOMPATh yCTAaHOBKY U3
U30BITOYHOTO HaOOpa OO0OpYAOBaHMS, OMMCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, HGOPMYITUPOBATH BHIBOIBI

1.10

OPOBOJUTh NpU HEOOXOAMMOCTH CEPUI0 MPSMBIX H3MEPEHMI,
onpezenssi CpeHee 3HAaYyeHUuEe HU3MepsSeMON BeIUMYMHBI ((POKYCHOE
paccTosiHMEe coOuparoield JMH3bI), 000CHOBBIBATH BBIOOpP crmocoba
u3MepeHus (M3MepUTEIBLHOr0 Npudopa)

1.11

POBOJUTH HCCJIEIOBAHHE 3aBUCUMOCTEN (PU3NYECKUX BETUYUH C
WCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUH: IUIAHUPOBATH MCCIIEIOBAHUE,
CaMOCTOSITETTLHO COOMpaTh YCTAHOBKY, (DUKCHPOBATh PE3yIbTATHI
MOJIYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHJIC TaOJUIl U
rpaduKoB, AeNaTh BHIBOABI MO PE3YyIbTAaTaM UCCIICIOBAHUS

1.12

MPOBOAUTh  KOCBEHHBIE  M3MEpEHUs  (PU3WYECKUX  BEIUYMH:
TUTAHUPOBATh U3MEPEHUSI, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBINOJHATh H3MEPEHUS, CIHEAYSA IPEIIIOKEHHOW HWHCTPYKIMH,
BBIUUCIIATh 3HAYEHUE BEIWYMHBI U AHAJIU3UPOBATH IIOJYYEHHBIE
pE3yAbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPEHUN

1.13

coOmroaTh  TpaBWia TEXHUKH  Oe30macHOCTH mpu  pabore
¢ 1a0OpaTOpHBIM 000PYIOBAHUEM

1.14

pas3iindaTb OCHOBHBLIC IIPU3HAKHW HW3YYCHHBIX (1)I/ISI/II'IGCKI/IX MO,Z[GJIGI\/i:
MaTcpualibHas TOYKa, a0COJIFOTHO TBEPAOC TCIIO, TOYCYHBIM UCTOYHUK
CBCTAa, JIy4, TOHKad JIMH34, IUIaHCTapHasA MOACIIb aTOMa, HYKJIIOHHAA
MOZCJIb aTOMHOTI'O AApa

1.15

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS W3YYEHHBIX MPUOOPOB
U TEXHUYECKHUX YCTPOWCTB C ONOPOM HA WX ONUCAHUS, MCHOJIb3Ys
3HaHUS O CBOMCTBAX (PU3MUYECKUX SBICHUM U HEOOXOAUMBIE
(duznyeckre 3aKOHOMEPHOCTHU

1.16

UCIIOJIb30BATh CXEMbl W CXEMATUYHbIE PHUCYHKHM HW3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTENBHBIX npuOOpoB
U TEXHOJIOTMYECKUX MPOLECCOB MPU PEIIEHUH Y4eOHO-TPAKTUYECKUX
3a/1a4, ONTHYECKUE CXEMBI JJI1 IOCTPOCHUS N300PAKEHUI B MIIOCKOM
3epKajie 1 coOuparomiei JuH3e
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1.17

NPUBOJIUTHh TPUMEPHl (HAXOAUTh WHPOPMAIMIO O MpUMEpax)
MPAKTUYECKOTO UCTIONB30BaHMS (PU3HMUECKUX 3HAHUM B TTOBCETHEBHOM
YKU3HM ISl o0ecrieueHust 0€30MacHOCTH MPpU 00pallieHuu ¢ Ipudopamu
U TEXHUYECKUMU  YCTPOWCTBAMH,  COXPAaHEHHS  3JIOPOBBS
U COOJIOJIEHUSI HOPM DSKOJOTHYECKOTO TIOBEJICHUS B OKPYKaOIIeH

cpene

1.18

OCYIIECTBJISITh MOUCK UHPOpMAIIMU (PU3NUECKOTO COAEPKAHUS B CETU
WNHTepHeT, caMOCTOSTENbHO (OPMYNHPYS TIOUCKOBBIA  3armmpoc,
HaXOAUTh MYTH  ONPEACICHUS  JOCTOBEPHOCTH  IOJTYUYEHHOMH
uHpOpMAIIM Ha OCHOBE WMEIOIIMXCS 3HAHUN M JIOMOJHUTEIbHBIX
VCTOYHHKOB

1.19

UCIIOJIb30BaTh TIPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUM  Hay4HO-
NOMYJIAPHYIO JIUTEpPaTypy (PU3UUECKOrO COJIepXKaHUsl, CIPaBOUYHBIC
Marepuaibl, pecypchl cetu VHTEepHET; BIaJAeTh IpUEMaMHU
KOHCIIEKTUPOBAHUSI TEKCTa, Mpeodpa3oBaHusi HHPOpMAIIUU U3 OJTHOU
3HAKOBOM CUCTEMBI B JIPYT'YIO

1.20

co3/laBaTh COOCTBEHHBbIE NUCHBMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE HWH(MOPMAIIMM W3 HECKOJbKMX HMCTOYHUKOB (HHU3HUECKOTO
COJIep)KaHMsl, MyOJIMYHO TPEACTABIATh PE3yJabTaThl MPOCKTHON WU
UCCIIEIOBATENBCKOM  JIESITEIbHOCTH, INPU  3TOM  TPaMOTHO
VCIIOJIb30BATh MU3YYEHHBIN MTOHATUMHBIN arlapaTr u3y4aeMoro pasaena
GU3MKU W COMPOBOXKAATH BBHICTYIICHUE MPE3CHTAIUCH C Y4ETOM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

NP BBITIOTHEHUN Y4YEOHBIX MPOEKTOB M WCCIENOBAaHUN (hU3HUECKUX
IPOLIECCOB pacIpeieNisiTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHUHU C
MOCTABJICHHBIMM  3aJlayaMH, CJECIUTh 32 BBIIIOJIHCHHEM IUIaHA
JIEUCTBUN U KOPPEKTUPOBATH €r0, aJIEKBATHO OLICHUBATh COOCTBEHHBIM
BKJIAJ, B JCATEIbHOCTh TPYIIIbI, BBICTPAUBATH KOMMYHUKATUBHOE
B3aMMO/JICHCTBHE, MTPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon Kon [IpoBepsieMbie 371EMEHTHI COAEPHKAHUS
paznena DJIEMEHTA
8 MEXAHUWYECKUE SBJIEHU
8.1 Mexanuueckoe ABmkeHrne. MartepuaibHas Touka. Cucrema
oTcyera

80



denepanbHas padboyas mporpamma | Pusrka. 7—9 kaccel (0a30BbIi YPOBECHB )

8.2 OTHOCHUTENBEHOCTh MEXaHUYECKOTO IBHXKEHUS

8.3 PaBHOMEpHOE MPSMOIMHENHOE IBUKEHUE

8.4 HepaBHomepHoe mnpsimonuHeliHoe aBuxeHue. CpenHssa u
MT'HOBEHHAasi CKOPOCTh TeJa MPU HEPAaBHOMEPHOM JIBUXKEHUU

8.5 VYckopenue. PaBHoycKOpeHHOE IPSIMOJIMHEHHOE IBUKEHHUE

8.6 CBoOoxHoe nanenue. OneITe! [ anmuies

8.7 PaBHOMEpHOE IBMKEHME IO OKPYKHOCTH. Ilepuoz u yactora
oOparlieHus. JIuneinas u yIJ10Bast CKOpPOCTH.
[leHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [TepBeiii 3akoH HetoTOHA

8.9 Bropoii 3akon HetoToHa

8.10 Tpertwuii 3akon HproToHa

8.11 [IpuHIMII CynEepIIO3ULIAN CHTT

8.12 Cuita ynpyroctu. 3akoH ['yka

8.13 Cua TpeHUs: cuiia TPEHUS CKOJIBKEHUS, CUIIa TPEHHSI TTOKOS,
JIPYTUE BUABI TPESHUS

8.14 Cuna TSKEeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE
CBOOOHOTO Ma/ICHUS

8.15 JBrxenue muaner Bokpyr Conuua. Ilepas kocMmuueckas
ckopocTb. HeBecomocTh M meperpys3ku

8.16 PaBHOBecue maTepualibHOM TOYKH. AOCOIIOTHO TBEPAOE
TEI0

8.17 PaBHoBecue TBepaOro Tema C  3aKpEIUIEHHOW  OCBIO
BpamieHusi. MomMeHT cwibl. LleHTp TshxecTn

8.18 Nmnynsc Tena. I3menenue umnyibca. IMIynbe cubl

8.19 3aK0H COXpaHECHMS UMITYJIbCa

8.20 PeakTuBHOE ABIKEHHE

8.21 MexaHuueckas paboTa U MOIIIHOCTh

8.22 Pabota cun Tspkectu, ynpyroctd, TpeHus. CBs3b dHEPTHH
U paboThI

8.23 [ToreHnmanbHas HEprHs TeNa, MOAHATOrO HaJl TOBEPXHOCTHIO

3emMiu
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8.24

[ToTeHmanbHAs SHEPTUS CKATOU MPYKUHBI

8.25

Kunernueckas sHeprus. Teopema 0 KHHETUUECKON SHEPTUN

8.26

3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTrun

8.27

[TpakTuueckue paboThI:

OmnpeneneHue cpeaHel CKOPOCTU CKOJIbXKEHUs Opycka WIH
JBMYKCHUS [IApUKa 110 HAKIOHHOW TIJIOCKOCTH.

OmnpeneneHue YCKOpEHHUs Tela TMpU PaBHOYCKOPEHHOM
JBMYKCHUH IO HAKIIOHHOW TUTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU

IIPY PABHOYCKOPEHHOM JIBU’KE€HUHU 0€3 HayalbHOW CKOPOCTH.
[IpoBepka THUMOTE3bI: €CIM TPUH  PABHOYCKOPEHHOM
JBWKEHNH 0€3 Hada IbHOW CKOPOCTH ITYTH OTHOCSITCS KaK PsiJi
HEYETHBIX YHCET, TO COOTBETCTBYIOIIHME MPOMEXYTKH
BPEMEHU OJINHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CHIIBI TPEHUSI CKOJIBKEHUSI OT
CHJIBI HOPMAJIbHOTO J1aBJICHUS.

OmnpeneneHue ko3 HUIMEHTa TPEHUS CKOJIbXKECHHUS.
OmnpeneneHue KECTKOCTH MPY>KUHBI.

Omnpenenenue pabOThl CWIBI TPEHUS MPU PABHOMEPHOM
JIBMYKEHUH TeJla MO0 TOPU30HTAIbHOM MOBEPXHOCTH.
Omnpenenenue pabOTHl CUIIBI YOPYTOCTH HPU MOTBEME TPy3a
C MCTIOJIb30BAHUEM HEIMOJIBYKHOTO U MOJIBIXKHOTO OJIOKOB

8.28

du3nuecKkue SBJICHUS B nmpupoac: MNpuiInMBbl H OTJIUBBHI,
JABHOKCHHUEC IIJIAHCT Conneunon CUCTCMbI, PCAKTHBHOC
ABUKCHUC JKUBBIX OPTaHU3MOB

8.29

Texnnueckue YCTPOWCTBA: CIIUAOMETD, JATYUKH
MIOJIOYKEHHUSI, PACCTOSHUS U YCKOPEHUS, PAKETHI

MEXAHUYECKHNE KOJIEBAHU A 11 BOJIHBI

9.1 Konebarenproe paBwkeHne. OCHOBHBIE XapaKTEPUCTHUKU
KoJIeOaHMIl: Tepuoj, 4acToTa, aMIUINTY1a

9.2 MaremaTH4eCKU U NIPYKUHHBI MasTHUKH. [IpeBpaiieHue
SHEPTUU TIPH KOJIeOATEIHbHOM JIBUKEHUU

9.3 3aryxawomue KoneOaHus.  BblHyKIeHHbIe — KojeOaHusl.

Pe3onanc
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9.4

Mexannyeckrue BoOaHBL. (CBOMCTBA MEXaHUYECKHX BOJIH.
[IpomonbHBIE ©W  TIONEpEYHBIC BOJHBL. J[JIMHA  BOJIHBI
M CKOPOCTb €€ pacipocTpaHeHus. MeXaHU4YEeCKUEe BOJIHbI B
TBEPIOM TEJE, CCHCMUYECKHUE BOJIHBI

9.5

3Byk. 'poMKOCTb U BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

WNudpasByk u yabTpa3Byk

9.7

[TpakTuueckue padOTHI:

Onpenenenue YaCTOTBI " nepuoja KoJieOaHuit
MaTEeMaTHYECKOI0 MasTHHKA.

OmnpeneneHue 9acToThl U MEpHoJia KojJeOaHUH MPYKMHHOTO
MasITHUKA

HccnenoBanme 3aBUCUMOCTH nepuojaa KoJIcOaHui
MOABEIICHHOI'0 K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH nepuoaa KoJieOaHui
MPY>KUHHOTO MasiTHUKA OT MAcChI Ipy3a.

[IpoBepka HE3aBHUCUMOCTH T€pHoJia KoJieOaHUU Tpy3a,
MOABEIICHHOI'0O K HUTH, OT MAacChl TIpy3a M KECTKOCTH
npyxxunbl. I3MepeHnue yckopeHust CBOOOIHOTO MajieHus

9.8

du3nueckue SBJIECHUS B MPUPOJAE: BOCHPUATHE 3BYKOB
JKAUBOTHBIMH,  3€MIIETPSICEHHE, CEUCMUYECKHUE  BOJIHBI,
IIYHAMH, 3XO

9.9

TexHuueckne  yCTpoMcTBa:  3XOJOT,  HUCIOJIB30BAHUE
yIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOM

ATHUTHOE ITOJIE U DJIEKTPOMATI'HWUTHBIE BOJIHBI

10.1

DNEKTPOMarHuTHOE IMoJie.  DJIEKTPOMArHUTHBIE  BOJIHBL
CBoiicTBa AEKTPOMArHUTHBIX BOJIH

10.2

[ITkana 31eKTpOMarHUTHBIX BOJIH

10.3

DneKkTpoMarHuTHasg npupoaa cBera. CKOpOCTh CBeTa.
BoiHOBEIE CBOMCTBA CBETA

10.4

[TpakTuueckue pabOTHI:
W3ydeHne CBOWMCTB AJICKTPOMATHUTHBIX BOJIH C TTOMOIIIBIO
MOOUITLHOTO TenedoHa

10.5

®duznyeckue SBIEHUS B MPUPOAE: OMOIOTMUECKOE AeCTBIE
BUJAUMOIO,  yJIbTPapUOJIETOBOIO U  PEHTTEHOBCKOTO
W3ITYYEHUN
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10.6 TexHuueckue yCTpOMCTBA: UCIOJIb30BaHUE

AJIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3H
11 CBETOBBIE ABJIEHU A

11.1 JlydeBast Mmojienb cBeTa. MicTounnku cBera

11.2 [IpsiMmonHEHOE pacpOCTPaHEHUE CBETA

11.3 OTtpaxxenue cBeta. [lnockoe 3epkano. 3aKoH OTpaKEHUsI CBETa

114 [Ipenomiienne cBera. 3akoH npenomieHus cBera. [lomHoe
BHYTPECHHEE OTPAKCHHUE CBETA

11.5 Jlunza. Xon aydeli B TUH3E

11.6 Ontnueckass ~ cucreMa  ¢oroammapara,  MHUKPOCKOIA
U TEJIECKOITa

11.7 ['ma3 KakK ONTHYECKAs CHUCTEMA. bimzopykocth
U TAJIbHO30PKOCTh

11.8 Paznoxxenune Oemoro ceera B crekTp. OmnbiTel HbroTOHA.
CrnokeHHe CIIeKTpalbHbIX 1IBETOB. /{ucnepcus ceera

11.9 [IpakTudeckue paboThI:
HccnenoBanne 3aBUCHMOCTH yrila OTPAXEHUS CBETOBOTO
Jy4a OT yriia maJcHuUsI.
W3ydyenne xapakTepUCTHK H300pa)KeHUs  IpeaMeTa B
TUTOCKOM 3€pKae.
HccnenoBanne 3aBUCUMOCTH yriia MPEIOMIICHUSI CBETOBOTO
Jy4a OT yrjia majieHusl Ha TPAHUIIE «BO3IYX — CTEKIION.
[TonyueHnne n300pa>keHHI C TOMOIIBIO COOMPAOIIEH JTMH3HI.
Omnpenenenue (POKYCHOTO PaCCTOSTHUS U ONTUYECKOW CHIIBI
coOuparoiei JTUH3bI.
OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIICKT.
OneITBl O BOCHPHUATHIO IIBETAa TNPEIMETOB TIPH HX
HAOJTFOICHUH Yepe3 IIBETOBbIC (DMITbTPHI

11.10 duznueckue siBjaeHus B mpupoze: 3atMenust Connua u JIyHbl,
1[BETa TeJ, ONTUYECKue siBIeHus B armocdepe (uBeT HeOa,
pedpakiuus, paayra, MUPax)

11.11 TexHuueckne ycTpOWCTBA: OYKH, MEPUCKOM, (hoToammapar,
ONITHYECKHE CBETOBO/IBI

12 KBAHTOBBIE SABJIEHUA

12.1 OmneiTel Pezepdopaa u mnanerapHas Mozeiab atoma. Mojenb

aroma bopa
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12.2 Hcnyckanue W MOIJIOIIEHUWE CBeTa aToMOM. KBaHTHI.
JInHenyarpie CeKTPhI

12.3 PannoaktuBHOCTE. Anb(a-, 6eTa- U raMMa-u3IydyeHUs

12.4 Ctpoenue atomHoro sigpa. HykiioHHast MoJiesib aTOMHOTO
sanpa. M30tormsl

12.5 PanuoaktuBHble mpeBpamieHus. Ilepuwon  momypacmaga
aTOMHBIX siiep

12.6 SnepHple peakuuu. 3aKOHBI COXPAaHEHHS 3apsSI0BOTO
¥ MacCOBOTO YHUCEIl

12.7 DHeprus CBsI3U aTOMHBIX siiep. CBsA3b MacChl U SDHEPTUU

12.8 Peakiuu cuHTe3a u aeneHus saep. McTouyHuUKU >HEpruu
ConHua u 3Be311

12.9 Snepnas sHepreTuka. JlencTBrue paaoaKTUBHBIX U3ITYUYCHUN
Ha JKUBBIE OPTaHU3MBI

12.10 [IpakTuueckue paboOTHhI:
Habniogenne  CIUIOMIHBIX W JIMHEHYATBIX  CIIEKTPOB
U3JTy4EHUS.
HccnenoBanne TPEKOB: H3MEPEHHE DHEPrUM  YaCTHUIIBI
10 TOpMO3HOMY TTyTH (110 hoTorpadusim).
W3mepenne paquoakTHBHOTO JOHA

12.11 ®dusnyeckue  SBICHUS B IPUPOJIE:  €CTECTBEHHBIN
paIMOaKTUBHBINA (DOH, KOCMHYECKUE JTY4H, PaJHOaKTUBHOE
U3Ty4eHHUE OPUPOJIHBIX MUHEPAJOB, neicTBue
PaMOAKTUBHBIX U3JIyYEHUI Ha OPTaHU3M YeJlOBEeKa

12.12 TexHHUeCKHE YCTPOUCTBA: CIICKTPOCKOTI, WHINBHTYaIbHBIN

I03UMeETp, Kamepa Bunbcona
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MEPEYEHbB (KOJJUP®UKATOP) PACIIPEJIEJEHHBIX 1O KJIACCAM
IMPOBEPSIEMbIX TPEBOBAHUU K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM MPOT'PAMMbBI OCHOBHOI'O
OBIIETO OBPA3SOBAHUS U DJIEMEHTOB COJEP)KAHUSA 11O ®PU3UKE

J171s mpoBeieHr s OCHOBHOT'O TOCYJapCTBEHHOT0 SK3aMeHa o gusuke (naisee — OO
mo (U3UKE) HCIONB3YyeTCs TepeueHb (KomudukaTtop) MpoBepsieMbIX TPeOOBaHMM K
pe3ysbTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOIO OOUIEro
00pa30BaHMSI U AIIEMEHTOB COZCPKAHUSL.

IIposepsiembie Ha OI'D no ¢usuke TpedGOBaHU K Pe3yIbTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaTeJibHOI MPOrPaMMbl OCHOBHOT'0 00111er0o 00pa3oBaHMsl

Kon
TIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yjibTaTaM 0a30BOro
YPOBHS OCBOEHUSI OCHOBHOW 00pa30BaTebHOM IPOrPAMMBbI
OCHOBHOTO 0011ero oopazopanus Ha ocHoBe I'OC

1

[Tonnmanue ponu GU3NKK B HAYIHON KapTUHE MUPA;
c(hopMUPOBAHHOCTH 0Aa30BBIX MPE/ICTABICHUN O 3aKOHOMEPHOU CBSI3U
Y TTI03HABAEMOCTH SIBJICHU I MTPUPOJIBI, O POITU SIKCTIEPUMEHTA B (PU3UKeE,
0 CUCTEMO00Opa3yroliei poiau (U3UKU B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH, 00 3BOTIONUH (PU3UUECKUX 3HAHUN U UX POJIH
B LIEJIOCTHOM €CTECTBEHHOHAayYHOM KapTHUHE MHpa, O BKIAJE
POCCUNCKUX U 3apyOE€KHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
OOBSICHEHHE TPOIIECCOB OKPYXKAIOIIETO MUPA, Pa3BUTHUE TEXHHUKU
Y TEXHOJIOTUH

3HaHUs O BHUJAX Marepuu (BEUIECTBO W TIOJIE), O JABWKCHHH Kak
croco0e CyIecTBOBAHUS MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOU TEOPUU
CTPOEHUS BEIIECTBA, O (PU3UUYECKOU CYNTHOCTH SBICHUU TPHUPOIBI
(MEXaHUYECKUX, TEIUIOBBIX, 3JIEKTPOMATrHUTHBIX U KBAHTOBBIX);
YMEHHUE Pa3InyaTh SBICHUS 110 OMMMCAHHUIO UX XapaKTEPHBIX CBONCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (U3UYECKOE
ABJICHUE;

yMEHHUE PAcio3HaBATh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUM
B OKpYXAalOLlEM MHUpPE, BBIJIEISAS MX CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKU)

Bnagenune ocHoOBamMM MNOHATUMHOIO ammapara U CHMBOJIMYECKOTO
sI3bIKa (PUBMKYU U UCTIOJIB30BAHUE UX JJISl PEIICHUS YUeOHBIX 3aJ1ay;
YMEHHE XapaKTepU30BaTh CBOWCTBA TeN, (U3UYECKUE SBIICHUS
U TpOIECcChl, UCHOIB3Yys (yHIAMEHTAIbHBIE U SMIUPUYECKHUE
3aKOHBI
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YMeHue ONuchIBaTh HN3Yy4YCHHBIC CBOMCTBA T€JI U (bHSquCKI/IC SABJICHUA,
HCIIOJIb3Ys (1)H3H‘{€CKI/IQ BCIINYHHBI

Brnanenue ocHOBaMHM METOJOB HAy4YHOTO TIIO3HAHHUS C YYE€TOM
coOJTI0/IeH s TTpaBuil 0€30MacHOr0 Tpyia:

HaOmoeHNEe (U3MYECKUX  SBJICHUH: YMEHHE CaMOCTOSTEIHHO
coOupaTh OKCIEPUMEHTAIbHYI0 YCTaHOBKY W3 JaHHOTO Habopa
000pyIOBaHUS TI0 HHCTPYKIIMH, OMTUCHIBATH XOJI OTBITA U 3aIHUCHIBAThH
€ro pPe3yJIbTaThl, (GOPMYITHPOBATH BHIBOIBL;

IIPOBEICHNE TIPSIMBIX M KOCBCHHBIX U3MEPCHHUH (DU3NICCKUX BETMYNH:
YMEHHE IUIAHUPOBATh W3MEPEHHS, CaMOCTOSTENILHO COOUpaTh
OKCIICPUMEHTAIBHYIO  yYCTAaHOBKY TI0 HHCTPYKIWH, BBIYUCISATH
3HAUCHWE BEIIMYWHBI W aHAIM3UPOBAThH MOJYYCHHBIC PE3YJIbTATHI
C YUETOM 3aJJaHHOH TOTPEUTHOCTH Pe3yIbTaTOB U3MEPEHUIA;
NPOBEJCHUE  HECIOKHBIX  OKCICPUMEHTAIBHBIX  HCCIICIOBAHUNL;
CaMOCTOSITENILHO ~ COOMpaTh  AKCIEPUMEHTAJIbHYI0  YCTAHOBKY
U TPOBOJIUTH HWCCICAOBAHWUE TIO WHCTPYKIMH, TIPEACTABIATH
MOJTyYCHHBIE 3aBUCUMOCTH (U3MYECKUX BEIMYUH B BUJE TaOJHII
U TpaduKOB, YUYNTHIBATh TOTPEITHOCTH, JENIaTh BBIBOJALI IO
pe3ynbTaTam MCCIICOBAHUS

[lonumanue  XapaKTepHbIX  CBOMCTB  (PU3WYECKUX  Mojemei
(MaTrepuangbHasi TOYKa, aOCOIMIOTHO TBEPJOE TENO, MOJEIN CTPOCHUS
ra3oB, XHUJIKOCTEH M TBEpAbIX TeJ, IUIAHETapHas MOJENIb aToMa,
HYKJIOHHasi MOJE/Ib aTOMHOrO Siipa) U YMEHHUE MPUMEHSATh WX IS
00BsICHEHHSI (PU3UUECKUX TMPOIECCOB

YMeHue OOBSICHATh (PU3NYECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM
Yuclie U B KOHTEKCTE€ CHUTyallMidl NPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUUYUHHO-CIIEICTBEHHBIE CBS3U U
CTPOUTH OOBSICHEHUE C OMOPO HAa U3YyUYEHHbIE CBOWCTBA (PU3UUECKUX
ABJICHUH, PU3NUECKHUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIU

YMeHue pemarh pacdeTHble 3amaun (Ha 0Oaze 2-3 ypaBHEHHIA),
UCIIONIb3Ysl 3aKOHBI M (QOpMyIbl, CBS3BIBaIOLIUME (U3MUYECKUE
BEJIMYUHBI, B YAaCTHOCTHM, 3alUCBhIBATh KPaTKOE YCIIOBHE 3aJlayH,
BBISIBJISITh HEJIOCTAIONINE JaHHBIC, BBIOMPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOUMBIE ISl €€ PElICHHUs], UCTIOJIb30BaTh CIPABOYHbIC JaHHBIE,
IPOBOJIMTH PACUYEThl U OLIEHUBATH PEATHCTUYHOCTH IOIYYEHHOTO
3Ha4YeHUsT (PU3NYECKOUN BEIUYMHBI; YMEHUE OMPENCIaTh Pa3MEPHOCTh
(bu3nuecKol BETUYMHBI, TOJIYYEHHOM MPHU PEIICHUH 3a/1a9u

YMeHHe XapakTepu3OoBaTh NPUHLMINBI  JEHCTBHS TEXHUYECKHUX
YCTPOMCTB, B TOM YHCJIE OBITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX
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TEXHOJOTUYECKHUX IPOIECCOB MO0 MX OMHCAHUIO, MCIIONB3Ys 3HAHUS
O CBOWCTBaX (U3MYECKUX SBICHUN M HEOOXOAUMBbIE (PU3UUYECKHE
3aKOHOMEPHOCTH

10

YMeHue  HCIoNb30BaTh 3HAHMS O  (U3WYECKUX  SIBJICHUSAX
B IIOBCEOHEBHOM JKW3HM g  oOecreueHust O€30IacHOCTH
npu  oOpalieHHd ¢ OBITOBBIMH IPHOOpAaMH M TEXHUYCCKHUMHU
YCTPOMCTBAMH, COXPAaHCHHS 3JI0POBbSI W  COOJIFOJACHHUS  HOPM
DKOJIOTHUECKOTO TIOBEACHUS B OKpYXKAIOIIEH cpene; IOHUMaHHUE
HEO0OXOIMMOCTH MMPUMEHEHHUS JOCTHIKEHUN (PU3NKH U TEXHOJIOTHH JJIS
PalMOHAILHOT'O MPUPOAONOIb30BAHUS

11

OneIT moucka, MNpeoOpa3oBaHUs M TMPEACTaBICHHUS HH(POpMAIUU
¢uznuecKoro cojepKaHus C MCHOIb30BaHUEM HH(GOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHA;

YMEHHE OIICHHBATh JOCTOBEPHOCTh TMOJy4YEHHOW WHGOpMAITUU
Ha OCHOBE UMEIOIIMXCS 3HAHUM U JOTIOJHUTEIbHBIX HCTOYHUKOB;
YMEHHUE UCTIOIB30BaTh MPY BHITIOJIHEHUH YYEOHBIX 33JJaHUN HAy4HO-
NOMYJIAPHYIO JIUTEpaTypy (PU3UYECKOrO COJEpKaHUs, CIIPABOYHBIC
MaTepuaibl, pecypcol cetu UHTepHET;

BlIaJieHHe 0a30BBIMM HaBBIKAMU IpeoOpa3zoBaHus WHOpMaIMKU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YI0; YMEHUE CO3/]aBaTh COOCTBEHHBIE
MUCHbMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE WHGOpMAIMH U3
HECKOJIbKUX UCTOYHHUKOB

IlepedeHsb 3JIeMEeHTOB coep:KaHus, IpoBepsieMbIX HA OI'D o pusuke

Kon [IpoBepsieMblii 3JIEMEHT COAEPHKAHUS
1 MEXAHUYECKUE ABJIEHUA
1.1 Mexanuueckoe JBKeHUWe. MarepuanbHas Touka. Cucrema oOTcyeTa.
OTHOCUTENBHOCTD JIBUXKEHUS
1.2 PaBHOMepHOE U HEpaBHOMEpHOE JiBUAkeHHE. CpenHsis ckopocTs. Dopmyna
JUJISL BBIYUCIIEHUSI CPEIHEN CKOPOCTH:
S
V=_
t
1.3 PaBHOMepHOE NpsiMOJIMHENHOE ABMKEHNE. 3aBUCUMOCTh KOOPAMHATHI Tella
OT BPEMEHU B ClIy4ae paBHOMEPHOTO MPSMOJINHEUHOrO ABUKEHUS
X(t) = Xo + Wyt
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['padku 3aBUCMMOCTH OT BPEMEHHU IJisi MPOEKLUUHU CKOPOCTH, MPOEKIUU
IIEpEMEIIECHNs], IIyTH, KOOPIMHATHI IPU PABHOMEPHOM IIPAMOJIUHEUHOM
JBIKEHUN

1.4 | 3aBUCHMOCTb KOOPJIMHATHI T€JIA OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
IPSIMOJTMHEWHOTO IBMKEHUS:
2
X(t) =X, + Vot +a, - —.
2
dopmyIIsl A1 MPOSKIIUY IEPEMENIEHHS, MPOEKIINH CKOPOCTH U MPOEKITUH
YCKOpEHUS MPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHHH
t2
S,(t) =V -t+a,-—,
2
V, () = Vo, +3, -1,
ax(t) = const,
Vax? — Vix? = 2axSx.
I'padukn 3aBUCUMOCTH OT BPEMEHU JUIsl MIPOEKLUU YCKOPEHUs, MPOECKIUU
CKOpPOCTH, MPOEKINH TMEepeMEeIIeHNUs], KOOPAUHATHI MPU PaBHOYCKOPEHHOM
OPSIMOJIMHEWHOM JIBUKEHUU
1.5 | CBoboanoe nmagenne. @opMysbl, OMHUCHIBAIOLINE CBOOOIHOE MageHUE Tela
10 BEPTUKAIU (JBUKEHHE TeJla BHU3 WU BBEPX OTHOCUTEIBHO MTOBEPXHOCTH
3emnu). ['padkn 3aBHCHMOCTH OT BPEMEHHU ISl TPOEKIIUU YCKOPCHHS,
NPOEKLMHU CKOPOCTH U KOOPAMHATHI TNPH CBOOOJHOM TMaJeHUM Teja
110 BEPTUKAIH
1.6 | CkopocTh paBHOMEpPHOTO IBM)KCHHSI Tella TI0 OKpY>KHOCTH. HampaBneHwue

CKOPOCTH.
dopmyia ISl BEIYUCICHUS CKOPOCTH Yepe3 Pagnyc OKPYKHOCTH U TIEPHOJ
oOpareHus:

2R
V= ——
T

[lenTpocTpeMuTenbHOe yckopeHnue. HampaBieHrne HeHTpOCTPEMUTEIBHOTO
yckopenusi. Dopmyna A BHIYUCICHUS YCKOPEHUSL:

dopmyiia, CBA3BIBAIONIAs MEPUO U YACTOTY OOpallleHuUs:
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1
V=_
T
1.7 | Macca. [InotaHocTs BemecTBa. @opmyra 1jsi BBIYUCICHUS TNIOTHOCTH:
m
p=—
Vv
1.8 Cuna — BektopHas gusnyeckas BenuuuHa. CI0KeHne CHl
1.9 SIBnenne nnepunu. Ilepssiii 3akoH HproTOHA
1.10 | Bropoii 3akon HproToHa:
F=m-a.
CoHampaBneHHOCTh ~ BEKTOpa yCKOPEHHS Tela ©  BEKTOpa  CHIIbI,
JICUCTBYIOIIEH HA TEJIO
1.11 | BzaumogeiictBue ten. Tperuii 3akoH HetoToHa:
If2—>1 =—F
1.12 | TpeHue mokos U TpeHHUE CKOMbKeHUs. DopMyia ISl BBIYUCICHUS MOITY IS
CHJIbI TPEHUSI CKOJIb)KEHHUS:
Fo=u-N
1.13 | dedbopmarus Tena. Yopyrue u Heynpyrue jaedhopManun. 3aKoH yNpyrou
nedopmarmu (3aKoH ['yka):
F=k-Al
1.14 | BcemupHO€ TATOTEHUE. 3aKOH BCEMUPHOI'O TATOTECHHUS:
F=g.m ™
RZ
Cuna TsoxecTd. Y cKopeHre CBOOOIHOTO MaICHHMS.
dopmyiia 11 BBIYUCICHUS CUIIBI TSKECTH BOJIM3H MOBEPXHOCTH 3eMJIU:
F =mg.
JBmwxenne 1uraner BOkpyr ComHoa. IlepBas kocMuueckass CKOPOCTb.
HesecomocTts u neperpysku
1.15 | Ummynbce Tena — BeKTOpHas puznyeckas BeIMYrHa.

p=mv

Nmnynbc cuctemsl Tel.
N3MeHeHne nmiyibsca. IMImynbc cUitbl
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1.16

3aKoH COXpaHCHHA UMITYJIbCA IJIA SaMKHYTOfI CHUCTCMBI TCII.

p=m,v, +m,v, =Tonst.

PeakTuBHOE nBIDKEHNE

1.17

Mexanndeckasi pabora. @opmyiia i BEIYUCICHUS PaOOThI CHITBI:

A= Fscoso.

MexaHuueckas MOIITHOCTb.

1.18

Kunernueckas u moreHUManbHas SHEPTHSL.
dopmyina I BBIYUCICHUS KHUHETUYECKOW SHEPT UM

mv?2

TeopeMa 0 KHHETUYECKOW SHEPTUU.

CDOpMy.Ha JJI1 BBIYHMCIICHUA HOTGHHH&HLHOﬁ OHCPIUH TCJa, ITIOJHATOrO Hall

3emIiien:

Ep, = mgh

1.19

MexaHn4eckas SHEPrUsi:

E=E+E,

3aKOH COXpaHEHUs MEXaHW4YeCKoM »dHepruu. dDopmyna s
COXPAHEHMSI MEXaHUYECKOW SHEPTUH B OTCYTCTBUE CUJI TPEHMUS:

3aKOHa

E = const.

[IpeBpanieHre MEXaHUYECKON YHEPT MU ITPU HAJTMYUH CUIIbI TPEHUS

1.20

[IpocThie MeXaHU3MBbI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Prruar. MoMEHT CHJIBI;

M = Fl.

YcnoBue PaBHOBCCHA pbldara:

Mi+ My + ... =0.

[ToaBY>XKHBINA 1 HEMTOIBUIKHBIN OJIOKH.

TI0JIC3HAasz

KIIJI IpocThIX MEXaHU3MOB, =

3aTpadeHHas
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1.21 | JlaBneHue TBEpAOTO TeEA.
@opmyna 111 BBIYUCIEHUS AaBIECHUS TBEPAOIO TeNa:
F
pP=_—.
S
JaBnenue raza. Atmoc(epHoe 1aBieHHE.
['uppocTaTuyeckoe 1aBIeHUE BHYTPHU KUIKOCTH.
dopmyna i BBIYUCIIEHUS TaBICHUS BHYTPH KUIAKOCTH:
P =pgh+p,,
1.22 | 3axon Ilackans. ['mapaBaudeckuii mpece
1.23 | 3akon Apxumena. @opmyna JUIsl OTPEACIICHUS BHITATKUBAIONICH CHITHI,
JIEHCTBYIOIIEN HA TENO, MOIPYKEHHOE B JKUJIKOCTh WJIH Ta3:
I:Apx. = pgv '
VYcnoBue miiaBanus tena. [InaBanue cy10B U BO3yXOIIaBaHUE
1.24 | Mexanudeckue KojeOaHUsA. AMIUIUTYA, TEPUOA W YacTOTa KOJIeOaHW.
dopmyiia, CBSI3BIBAIOIIAS YACTOTY M IIEPUO]] KoJieOaHmit: V= _
T
1.25 |Maremarnueckuii W TIPYKUHHBIM MasTHHUKH. IIpeBpareHue >HEpPruu
P KOJIeOaTeIbHOM JIBUKESHUU
1.26 | 3aryxatomnue konebanus. BeiHy)aeHHbIe Konebanus. Pesonanc
1.27 | Mexanuueckue BONHEL. [IpogoibHbIC U TIONIEpEYHbIE BOIHEL. [[JTMHA BOJHEBI
U CKOPOCTh PacipOCTPaHEHUS! BOJIHBI:
A=Vv-T
1.28 | 3Byk. ['pomMkocTh U BhIcOTa 3ByKa. OTpakeHNE 3BYKOBOU BOJTHBI HAa TPaHUIIE
nByx cpen. UHdpa3Byk u yabTpa3ByK
1.29 |IIpaktuueckue paboThI

N3mepenne cpeaHeil INIOTHOCTH BEIIECTBA; apXUMEI0BOM CUIIBL; KECTKOCTH
NpYXUHBI; KO3 (DULIMEHTA TPEHUSI CKOJIbKEHUS; paOOThI CUIIbI TPEHHUS, CUJIIBI
YIOPYTOCTH; CPEIHEN CKOPOCTHU JBUKEHUS OPyCKa MO HAKJIOHHOM IITOCKOCTH;
ycKopeHusi Opycka NpHu JBWKEHUU [0 HAKIOHHOM IJIOCKOCTH; YacTOTHI
U Tepuoja KojeOaHUil MaTeMaTHYECKOro MAasTHUKA; YacTOThl M MEpUOaa
KoJie0aHUIl NPYKUHHOTO MasiTHUKA; MOMEHTa CHIIbI, JIEHCTBYIOILErO Ha
ppyar; paboThl CHJIBl YOPYrOCTH MpPU NOABEME TIpy3a C MOMOIIbIO
HEMOJBMKHOIO OJI0Ka; paboThl CHUJIBl YNPYrocTH NpU MHOABEME Ipy3a
C MIOMOIIBIO MTOJIBUIKHOTO OJI0Ka.

HccnenoBanue 3aBUCMMOCTH apXHUMEIOBOM CHIIBI OT 00beMa MOrpyKEHHOM
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YacTH Teda U OT IUIOTHOCTH KUIKOCTH; HE3aBUCHUMOCTU BBITAIKUBAIOILIEH
CWJIBl OT MaccChl TE€Ja; CHJIbI TPEHMSI CKOJIBXEHHUSI OT CHJIBI HOPMAJIBHOIO
JABJIEHUSI W OT pPOJa IOBEPXHOCTH; CUJIbl YIPYTrOCTH, BO3HUKAIOLIEH
B IIPY’KHMHE, OT CTENEHH JehopMalliy MPYKUHbBI; yCKOPEHUs Opycka OT yria
HAKJIOHa HampaBisgioumen; mnepuoAa (YacToThl) KojeOaHUN HUTSAHOTO
MasiTHUKA OT JJIMHBI HUTH; TEpUOAa KOJICOaHWM MPYKUHHOTO MasTHUKA
OT Macchl I'py3a M KECTKOCTU NPY>KHUHBI; UCCIEI0BAaHUE HE3aBUCHUMOCTH
nepuoja KoueOaHuii HUTSHOIO MAasiTHUKA OT MAacChl Ipy3a.

[IpoBepka ycinoBus paBHOBECHS pblyara

1.30

dusnyeckue SBJICHUS B MPUPOAEC: NPUMEPHI ABWKEHUS C Pa3IUYHBIMU
CKOPOCTSMU B JKHWBOM U HEXUBOW IPUPOAE, HACUCTBUE CUJIbI TPEHHUS
B MPUPOJI€ U TEXHUKE, IPWINBHI U OTIUBBI, JBIKEHUE TutaHeT CoaHeuHOMI
CHUCTEMBI, PEAKTUBHOE [BHUXCHHME JXHUBBIX OPIraHU3MOB, pblYaru B TEIE
4eJIoBeKa, BIUSHUE aTMOC(HEPHOTO JaBIICHUS Ha )KHBOW OpraHU3M, TJIABAHHE
pbIO, BOCIPUATHE 3BYKOB >KUBOTHBIMH, 3EMIIETPSCEHUE, CEHCMUYECKUe
BOJIHBI, IIYHAMH, 3XO

1.31

TexHuueckue ycTporucTBa: CIUAOMETP, 1aTYUKU TIOJIOKEHUSI, PACCTOSIHUS U
YCKOPEHHUS, TUHAMOMETP, MOJIIUIHUKYA, PAKEThl, pblYar, MOABUXKHBIA H
HEMOJIBI)KHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHU3MbI B
OBITY, COOOILAIOIINECS COCY/IbI, YCTPOMCTBO BOAONPOBOAA, THIPABINYECKUI
npecc, MaHOMETP, GapoMeTp, BHICOTOMEp, MOPIIHEBOM HACOC,  apeoMETp,
9XOJIOT, HCIOJNb30BAaHUE YIbTPAa3ByKa B OBITY U TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOECHUS
BelleCTBA. Mozenu TBEpAOro, >KUIAKOIO M Ta3000pa3HOro COCTOSIHUMI
BemiecTBa. Kpucrannmueckue u amopgHsie Tena

2.2

JBwxenue wyactul BemiecTBa. CBA3b CKOPOCTHM JIBIDKEHHSI YaCTHII
¢ Temriepatypoii. bpoyHoBckoe nBuxenue, muddysust

2.3

CMauuBaHHE U KaIlTWJIJIAPHBIC ABJICHUA

2.4

TennoBoe paclIMpeHne U CxKaTHE

2.5

TermoBoe paBHOBECHE

2.6

Buytpennsst sueprusi. Pabora u Temmonepenaya Kak crmocoObl M3MEHEHUs
BHYTPEHHEW SHEPrUun

2.7

BI/II[BI TCIIONCPCAaun: TCIUIOIPOBOJHOCTb, KOHBCKIMA, U3JTYYCHHC

2.8

HarpeBaHI/Ie H OXJIAXKACHHUC  TCII. KonnuecTBO TEmIOTHI Y nenbHas
TCINIOCMKOCTD.
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Q=cm(t;—ty)
2.9 3aKOH COXpaHEHUS SHEPTUM B TEIUIOBBIX MPOLIECCaX. Y PABHEHNE TEIIOBOTO
OajaHca:
Qi+Q2+..=0
2.10 | Hcnapenue u KoHaeHcanus. VM3MeHeHne BHYTPEHHEH SHEPIHH B IIPOIIECCe
WCTIApEHUd W KOHJAeHcalnuu. KumneHue KHUIKOCTU. YJIelIbHas TeIuoTa
napooOpa3oBaHusI:
L="
m
2.11 | BnaxxHOCTb BO3TyXa
212 |IlnaBneHue W Kpuctaym3anus. VI3MeHEHWEe BHYTPCHHEH OSHEPruu
MIPY IJIABJIEHUU U KPUCTAIUIM3ALMU. Y IeJIbHAS TEIUIOTA TUIaBJICHUS
A=_"
m
2.13 | BHyTpeHHssI SHEprusi CropaHus TOIUIMBA. YJIeJbHas TEIIOTa CTOpPaHUs
TOIUIMBA:
q=_—
m
2.14 | ITpunnumsl paboTel TerioBbiX aeurareneii. KI1JI remmoBoro apurarens
2.15 | [Ipaktuueckue pabOThI
N3mepeHue  yaenbHOM  TEIIOEMKOCTHM  METaUIMYECKOro  IUJIMHJIPA;
KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM KOMHATHOM TEMIEPATyphl
(UKCUpPOBAaHHOW MacChl, B KOTOPYIO OIYIIEH HarpeTblii MWJIUHJD;
KOJIMYECTBA TEIJIOThI, OTJAHHOTO HArPEThIM LIWJIMHIAPOM, MOCIIE OMyCKaHUS
€ro B BOJly KOMHAaTHOM TeMIepaTyphl; OTHOCUTEIIbHON BIaKHOCTHU BO3/1yXa;
YAEIbHOW TETUIOTHI TUIABJICHHUS JIbJA.
HccnenoBanue M3BMEHEHUSI TEMIIEPATYpPhl BOJbBI IIPU PA3JIMUHBIX YCIOBUSX;
SABJICHUSI TEIUIOOOMEHA TMPU CMEIIMBAHUM XOJOAHOM M TOpsiYeil BOJBI;
npolecca UCIapeHust
2.16 | ®usmyueckue SBJICHWS B  TNPUPOJC: TOBEPXHOCTHOE  HATSHKCHUC
U KalmWwUISIpHBIE SBJIECHUS B MPUPOJIEC, KPUCTAIIBI B MPUPOJAE, U3IyUYCHHUE
Connila, 3aMep3aHu€ BOJOEMOB, MOPCKHUE OpHU3bl; 00pa30oBaHUE POCHI,
TyMaHa, UHesl, CHera
2.17 | TexHuueckue yCTpPOWCTBA: KaNMWUISAPbL, TMPUMEPHI  UCIOJb30BAHUS

KPUCTAJUUIOB, XUJIKOCTHBIM TEPMOMETp, AAaTYUK TEMIIEPATypbl, TEPMOC,
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CUCTEMa OTOIUIEHHS] JOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBas TypOuHa,
JIBUraTellb BHYTPEHHETO CrOPaHHUs

3 DJIEKTPOMATHUTHBIE SBJIEHHW A
3.1 | Dnexrtpuzanus Ten. [{Ba BuIa IEKTPHUECKUX 3aPSI0B
3.2 | BzaumogpeiicTBue 3apsikeHHBIX Tell. 3akoH Kynona
3.3 | 3aK0H CoXpaHEHUs IESKTPUIECKOTO 3apsiia
3.4 | Dnextpuueckoe mose. HampsikeHHOCTH dnekTpudeckoro moist. [IpuHimm
CYTIEPIIO3UIINN NEKTPUICCKUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
3.5 |Hocuremu osnexTpudeckux 3apsaoB. JleficTBHe 3IEKTPUYECKOrO IO
Ha dJIEKTpUUYecKue 3apsaabl. [[poBOMHUKH U AMDIEKTPUKU
3.6 | IloctosHHBINA >nekTpuueckuid ToK. [leiicTBus snekTpudeckoro Toka. Cuma
toka. Hanpsioxenue.
=4
t
A
U=_
q
3.7 | DNeKTpUvecKOoe COMPOTUBIICHNE. Y IETHHOE IIEKTPHUECKOE COMTPOTHBIICHUE:
rpl
S
3.8 | 3axon Oma J71s1 yuacTKa 3JIEKTPUUECKOH LIETIH:
U
l=_
R
3.9 [TocnenoBaTenbHOE COSUHEHHE TPOBOTHUKOB!
h=L:U=U;+Ux R=R; +R..
[TapannensHOE COeAMHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
R
1
U=U l=1+1;R=_.
2
CMer1aHHbIe COeIMHEHUS POBOJHUKOB
3.10 | PabGora u MOIITHOCTH AIEKTPHUIECKOTO TOKA.
A=U-1-t;,P=U-1I
3.11 | 3akon JIxxoyns-Jlenmna:

Q=P-R-t
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3.12

OneiT Opcrena. MarHuTHOE 1OJIE TPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKLIUN

3.13

MarautHoe mojie TOCTOSIHHOrO MarHuTta. B3anmMonencTBre MOCTOSHHBIX
MAarHUTOB

3.14

JlelicTBHE MArHUTHOTIO MOJI HA POBOJIHUK C TOKOM

3.15

OnbiThl Papajes. SABieHUE 2JIeKTPOMarHuTHON HAYKIMU. [IpaBuio JleHna

3.16

[IpakTuueckue paboThI

H3mepeHne DIIEKTPUYECKOTO COMPOTUBJICHHUS PE3UCTOPA; MOIIHOCTHU
AIIEKTPUYECKOT0 TOKA; pabOTHI JEKTPHUUECKOTO TOKA.

HccnenoBanne 3aBUCHMMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJIHHUKE
(pe3ucTophl, JaMMoYka), OT HANpPSOKCHWS Ha KOHIAX IMPOBOJHUKA,
3aBHCHMOCTH COTNPOTHBJICHHUS OT JUIMHBI IPOBOJHUKA, TUIOMAIU €ro
MIOTIEPEYHOTO CEUCHUS M YACIBHOTO COMPOTUBIICHHUS.

[TpoBepka npaBuiia TUTST AIIEKTPUIECKOTO HaTPSDKEHUST TIPH
MOCJICIOBATEIPHOM COCAWHEHUU TPOBOJHUKOB, TIpaBWIA IS  CHIIBI
ANEKTPUUYECKOTO0 TOKA TPU TMApPaUICTLHOM COCIWHEHHH TPOBOJTHUKOB
(pe3ucTophl U JaMIIOUKa)

3.17

duznyeckue ABICHUS B MPUPOJIE: AJIEKTPUUECKUE SIBIEHUS B aTMocdepe,
ANEKTPUYECTBO JKMUBBIX OpPraHM3MOB, MAarHUTHOE MoJje 3eMiH, Apeud
IIOJIFOCOB, POJIb MarHUTHOT'O NOJIS JUIS KM3HU Ha 3emile, NOJSIPHOE CUSHUE

3.18

TexHuueckue ycTpoucTBa: 3JIEKTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTAT,
CUETYMK JJIEKTPUYECKOM HHEPruu, 3IJIEKTPOOCBETUTENIbHBIE NPHOODHI,
HarpeBaTeNbHbIe AIEKTPONPUOOPHI (mpuMepsl), IEKTPUUECKHUE
NPEIOXPAHUTENH, BJEKTPOMATHUT, 3JIEKTPOJBHUIaTeNb MOCTOSHHOIO TOKA,
reHEepaTop IMOCTOSIHHOIO TOKa

3.19

BHGKTpOMaFHI/ITHI)Ie BojHbI. [lIkana QJICKTPOMAariuTHBIX BOJIH

3.20

JlyueBas monens ceta. [IpsamonuHeitHoe pacpocTpaHeHUE CBETa

3.21

3akoH oTpaxkeHus ceta. [lnockoe 3epkano

3.22

[Ipenomiienune cBeTa. 3aKOH MPETOMIIEHUS CBETA

3.23

I[I/ICHepCI/IH CBCTa

3.24

JIunza. Xon nydeid B ymH3e. POKYCHOE pacCTOsSHHUE JMH3BL. Onrnyeckas
CUJIa JINH3BIL:

D=1/F

3.25

['na3 kak ontuyeckas cucrema. Onruyeckue mprudopbl
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3.26

DeaepaTEHA Pab0IasT TIPOTpaMMa { OH3UKRa. 7—9 KITacTH (0a30BBIH YPOBT
[IpakTHueckue pabOThI

N3mepenne onTuyecKoi CUITbl COOMPArOIIel TMH3bI; (POKYCHOTO pacCTOSHUS
coOuparomeii JMH3BI (IO CBOMCTBY paBEHCTBA pPa3MEPOB TNPEIMETa U
n300pakeHus, Koria IpeaMeT pacloiokKeH B IBOMHOM QOKyce), oKa3aTes
NIPEIOMIICHHS] CTEKJIA.

HccnenoBanue cBOWCTBa M300paKE€HUsS, IMOJYYEHHOTO C IOMOUIBIO
coOuparolei JUH3bl; U3MEHEHUs! (POKYCHOTO pACCTOSHUS JIBYX CIIOMKEHHBIX
JIMH3; 3aBUCUMOCTH YIJla MPEJIOMIICHHS CBETOBOTO JIy4a OT yIjla NaJeHNs Ha
I'PAHULIE «BO3YX — CTEKIO»

3.27

dusnueckue sBiIeHUs B npupone: 3armenus Connua u JIyHsl, 1BeTa Ted,
ONTHYECKUE ABJICHUS B aTMOc(epe (IBeT Heba, pedpakius, paayra, MUPax)

3.28

TexHuueckue ycTpoicTBa: OYKHM, MEPUCKOMN, (hoToammapar, ONTHUYECKUE
CBETOBOJIBI

KBAHTOBBIE ABJIEHUA

4.1

PannoaktuBHOCTE. Anbda-, Oera-, ramMma-uznydeHus. Peaknuu anbda-
u OeTa-pacnaaa

4.2

OmneiTel Pezepdopna no paccesHuto anbda-dactuil. [lnanerapnas monaens
aToMa

4.3

CocraB atoMHOr0 sipa. 13010161

4.4

[Tepuron nmonypacmnajia aTOMHBIX SIAEP

4.5

SnepHble peaklivy. 3aKOHBI COXPaHEHHUs 3aps10BOI0 U MAaCCOBOI'O YHCE

4.6

dusnyeckue SBIECHUS B MPUPOJIC: €CTECTBEHHBIM PaJUOAKTUBHBIN (OH,
KOCMUYECKHE JIy4YH, PaJUOaKTUBHOE H3JIYYEHHUE MNPUPOIHBIX MHUHEPAJIOB,
NEWCTBUE PAIMOAKTUBHBIX M3JTyYCHUN HA OPraHU3M YEJIOBEKA

4.7

TexHuueckue yCTpPOWCTBA: CIIEKTPOCKOI, WHIWBHUIYAIbHBIA JTO3UMETP,
Kamepa BunbcoHa, snepHas dJHepreTruka

Hb)

97



denepanbHas padbouas mporpamma | Dusrka. 7—9 knaccel (0a30BbIH YPOBCHB )

IHOYPOYHOE INIVIAHUPOBAHME 7 knacc

Ne | Tema ypoka Koun4yecrBo yacos Jara Buapl,
n/n u3ydeHusi | Gpopmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIsI
padoTbI padoTbI

1. | ®usuka-Hayka o mpUpoJIe 1 0 0 YV CTHBIIH

OTIpoC;

2. | Meronpl HaydHOTO MO3HaHus | 1 0 0 V CTHBIH

OI1poC;

3 du3nueckre BETHINHEL, UX 1 0 1 VTl
€JIMHUIIBI ¥ IPUOOPHI IS OTIpoC;
n3Mepenus.J1ad pad
OnpeneneHne 1eHbI
JIEJICHUST U3MEPUTEIILHOTO
cocyna

4 N3mepenne Gpuznueckoi 1 0 1 [TpakTnyeckas
BeMuuHbL.JIabopaTropHas pabora;
pabota "M3mepenue o6bEmMa
JKUJIKOCTH ¥ TBEPAOTO Tena"

5 HccnenoBanre 3aBHCUMOCTH 1 0 Pemenue
OTHOM (PU3UUYECKON BETUYUHBI Ka4ECTBCHHBIX
OT JAPYroil. 3a7a4

6. Tect o Teme "Uto nzyyaer 1 1 0 Tecr;,
buznka»

[£ Mounekyna — menpyanmas 1 0 0 YcTHbIit
YacTHIlA BEIIeCTBa OTIpoC;

8. JlaboparopHas paboTa 1mo 1 0 1 [pakTiaeckas
ONPEIETICHUIO PA3MEPOB paboTa;
MaJIbIX T€JI METOI0M PsJIOB
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Ddenepajipaas paQoydas IporpaMmm duzuka. 7-9 KJIACCBhI 6'13 14 OQOBCHb

9. JIBMDKEHUE YACTHI] BeIEeCTRA, - bHast pad porpamp@ | : (62 VETHIT )
CBs13b CKOPOCTH JABUKCHUS OTIpoC;
YaCTHI] C TEMIIEPATYPOU.

BpoyHOBCKOE IBUKEHHUE.
Tupysns

10. BzaumonelicTBre yacTHil 1 0 0 YcTHBIN
BElIECTBA OI1poC;

11. | Bsaumocssss MEKITY 1 0 0 TectupoBanue;
CBOMCTBaMH BEILIECTB B
pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX ATOMHO-

MOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSTHUM BOJIbI

12. "CtpoeHue BemiecTBa'. 1 1 0 Koutponshas
KonTponbHas pabota paboTa;

13 | Mexanuueckoe JIBUKEHHUE. 1 0 0 Vel
PaBrOMEpHOE M OIIpoC;
HEpPaBHOMEPHOE JIBHKCHUE

14. | CxopocTs 1 0 0 YCTHBII

OI1pOC;

15| rpaduueckoe npencrasnenme | L 0 0 3auer;
JIBUKCHUS

16. Cpesst CKOPOCTb TIPH 1 0 0 TectupoBanue;
HEPaBHOMEPHOM JIBH>KEHHUHU.

Pacuér nmytu u BpeMeHH
JIBUKCHUSI

17. SIBnenue nHepuuu. 3aKoH 1 0 0 VYerHe
WHEPLIUN OI1poC;

18. B3aumopeicTBue Ten Kak 1 0 0 YcTHbii
PUYMHA U3MEHEHUS CKOPOCTH OI1pOC;
JIBIDKEHUS TEJT

19. | Macca xak Mepa UHEPTHOCTHU 1 0 1 [TpakTnyeckas
tena. JIab pabora: pabora;

I/I3MepeHHe MacCChI T€Jja C
IMOMOLIbIO PbIYa’KHBIX BECOB
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20. ILIOTHOCTS BEIECTEA C(llg)ﬂcg%cpangznaﬂ pagouas nporpamma | Pusuka. 7-9 [knaccsl (6a3 lihl)% I}/&g&:}%ﬁ)ﬂ
MJIOTHOCTH C KOJTMYECTBOM pabora;
MOJIEKYJI B JUHUIIE 00bEMa
BELIECTBA

21. JlaboparopHas paboTa 1 0 1 [IpakTrnueckas
"OnpeneneHue IOTHOCTH pabora;
TBEP/IOT'0 Te€Ja C IOMOIIIBIO
BECOB U U3MEPUTEIILHOTO
nuMHapa"

22. Pemenue 3agau. Pacuet 1 0 0 IInceMeHHbIT
Macchl 1 00beMa Tefa o ero KOHTPOJIb;
IUIOTHOCTH

23. | Cua kax XapaKTEepUCTUKA 1 0 0 YcTHbii
B3aUMOJICUCTBHUS TENI Ompoc;

24. SIBiIeHME TATOTEHUA U CUIa 1 0 0 YcrHbii
TsokecTd. Cuiia TSHKECTH Ha Ompoc;
JIPYruX IJIaHEeTax

25 | Cuna YOPYTrOCTH U 3aKOH 1 0 0 YcrHbii
I'yka ompoc;

26. | Cyer ynpyroctu. Bec tena. 1 0 0 VYcrHblit
HesecomocTthb omnpoc;

21. JlaboparopHas pabota 1 0 1 [IpakTrnueckas
"I'pagynpoBaHue NPy>KUHBI U pabora;
MU3MEPEHHUE CUII
JUHAMOMETPOM

28. | Croskenme cu, 1 0 0 Tectuposanue;
HaIpaBJICHHBIX 110 OJTHOI
npsimoil. PaBHonielicTByrOIIast
cuIl

29. Cuna tpenus. Tpenue 1 0 0 YcTHbld
CKOJIbXKEHUS U TPEHUE TTOKOS OI1poC;

30. JlaGopaTopHnas pabota 1 0 1 [IpakTrueckas
"N3MepeHue cuiibl TpeHUs ¢ pabora;

MOMOIIBIO THHAMOMETPa»
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. DenepajipHas pagoyvas nporpammg | Pusuka. 7-9 kiraccer (6a3 i

31. | OGo6marommit ypok o RSHSPafEHas pagoHas nporpanyg | ¢ (6as¢iPeiipane 3amau
"JIBr>KeHUE U
B3auMojeicTaue Tea"

32. KonTponbHas pabota o teme: 1 1 0 Kontponbhas
"JIBIXKEHHE U pabora;
B3auMojieiicTBue Ten"

33. | laBieHue 1 0 0 N R T ——

KOHTPOJIB;
34 | Crioco6er YMEHBILIEHUS U 1 0 0 Vel
YBEJIMYCHUS JTaBIICHUS OI1pOC;
35. | laBieHue rasa 1 0 0 YV CTHEIH
OIpOC;

36. | [TneBMaTH4eCKHe MaIIUHBI 1 0 0 Tectuposanue;

37. | 3akon [lackans 1 0 0 YV CTHEIH
OIpOC;

38. | JlaBnenue BHYTpH kuakoctd | 1 0 0 V eTHEIH
OI1pOC;

39. 3aBUCUMOCTD JTaBICHUS 1 0 0 I InceMeHHBIN
KHUJKOCTH OT TTTYOUHBI KOHTPOJIb;
norpykenus. Perenue 3agau

40. | Coobmaromuecs: Cocyabl 1 0 0 V CTHEIH

OI1pOC;

4l | Bec BO3/yXa U aTMOC(hepHOe 1 0 0 YcrHbli
nasienue. [IpuanHbl OIpOC;
CYIIECTBOBAHMSI BO3TYIITHOM
00o0uky 3emiu

42. | Ogwrr ToppuHeH. 1 0 0 TectupoBanue;
H3mepenue atMochepHOro
JTaBIICHUS

43. [Tpubops! 11 U3MEpeHUs 1 0 0 YcrHblit
aTMOC(EPHOTrO JaBJICHUS OI1pOC;

44. | T'uppaBnuyeckre MexaHu3Mbl | 1 0 0 VYcTHbIit onpoc;

45, 1 0 0 TectupoBanue;

JlelicTBUE )KUIKOCTHU U Ta3a HA
IOTPYKEHHOE B HUX TEJIO.
3akoH Apxumena
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(I)Cr cpajibHad paodasda IIporpaMma (DI/ISI/IK‘L 779 KJIACCHI 6'13 051 OBCHb

46. Brrrankusaromas Aepafigras pag porpamp | : (62 %praly&qecxa)ﬂ
(apxuMenoBa) cuia. pabora;
DKCIEPUMEHTAIILHOE
orpesieNicHue
BEITAJIKUBAIOIIEN CHIIEI

47, Pemenne 3amad mo 1 0 1 [pakTiueckas
HCCIIEJOBAHUIO 3aBUCUMOCTH paboTa;
BBITAJIKUBAIOIIEH CUJIBI OT
00BbeMa MoTrpyKeHHOU YacTH
Tena, OT IIIOTHOCTHU
SKUIKOCTH

48. Pemenue 3amau no reme 1 0 0 IInceMeHHbIT
"ApxuMenoBa cuia KOHTPOJIb;

49. DKCrepUMEHTaIbHOE 1 0 1 [Ipaktuyeckas
UCCIIEIOBaHHUE YCIOBUI pabora;
IUIaBaHMS TEN

50. | yenopus mmaBanms TerT. 1 0 0 Tectupopanue;
Pemenue 3amau

51| Mnasanue CYyJZIOB. 1 0 0 Vel
BoznyxoruiaBanue. OI1poC;
HccenenoBanue MOpCKux
riryouH. [TokopeHue ropHbIX
BEPILIUH

52. O060061marmui ypokx rmo Teme 1 0 0 Pemenue
"JlaBrieHrE TBEPIBIX TEII, 3agay;
JKUJIKOCTEH U ra3oB"

53. Kontposnbnas pabora 1o reme 1 1 0 KonTposnpHas
"JlaBeHue TBEPABIX Tel, paboTa;
JKMUIKOCTEH U ra3oB"

54. | Mexanudeckas paboTa 1 0 0 V CTHBIH

OI1poC;

55. | MoimHOCTE 1 0 0 V eTHEIH

OTIpoC;

56. Kunetnueckas u 1 0 0 YcTHBIN
MOTEHLIUATbHAs SHEPTUsl OI1poC;

57. IIpeBpamienue ogHOro BUIa 1 0 0 IInceMeHHbIT
MEXaHUYECKON IHEPTUH B KOHTPOJIb;

Apyrou
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58. 3aKOH COXpAHEHHS 1 ®enepajipnas paQouas nporpamm@ | Pusnka. 7-9 knaccel (6a3 EFe¢TipoBaLie;
W3MEHEHUS SHEPTUH B
MEXaHUKE

59. DHeprus IBUKYIIEHCS BOABI U 1 0 0 YcerHbd
BeTpa. [loBTOpenue u OI1poC;
0000menue TeMbl Pabora,

MOIIIHOCTD , YHEPTUS

60. [TpocThie MEXaHU3MBI: pbIYar, 1 0 0 Yo
0JIOK, HAKJIOHHA$ TIOCKOCTb. OIpoc;
[TpaBusio paBHOBECHA phlyara.

MowmeHT cuibl

61. | Prruaru B 6wiTy, mpuposne n 1 0 1 TIpakTiyeckas
TeXHHKE. Ppryaru B tene padota
yenoBeka. JIab pabd. « Ycioue
PaBHOBECHSI pbIUara

62. biioku. [Ipumenenue npasuia 1 0 0 YcrHbiid
paBHOBECHS pbluara K 0JIOKy OI1poC;

63. | Bomoroe MPaBUIIO» 1 0 0 YcTHbii
MEXaHUKHU OI1poC;

64. KITI mpocThIX MEXaHU3MOB. 1 0 0 [TucemeHHBII

KOHTPOJIb;

65. Kontposnbnas pabora 1o reme 1 1 0 KonTposnpsHas
"Mexannueckas padoTa, paboTa;
MOIIIHOCTb, TPOCTHIE
MEXaHU3MBI"

66. [ToBTOpEeHME 1 0600IIIEHNE 1 0 0 ITuceMeHHBIIT
coJiep>kaHus Kypca GU3nKu 7 KOHTpOJIb;
knacca. Temsl "PaBHOMEpHOE
nBwxeHue. [InorHocts
BemecTra. Cuibl B mpupoe”

67. [ToBTOpeHue u 0000IICHNE 1 0 0 ITuceMeHHBIH
cojiepkaHus Kypca pusuku 7 KOHTPOJIb;

kiacca. Tems! "/laBnenue
TBEPABIX TGJI,)KI/I)]KOCTeﬁ u

ra3os,IlmaBanne Ten"
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68. denepa

Hrtorosast KOHTpOJIbHAS
paborta 1o Kypcy ¢pusuku 7
Kjacca. TeMbl
"B3zaumoielicTBUE TEII.
JlaBneHne TBEPABIX TeEN,
JKUIKOCTel u ra3os, [ ltaBanne
Ten. Pabota u MOIITHOCTS.
[Ipoctbie MexaHu3MbI"

npHas paoyas nporpam

Q | Pusuka. 7-9

Kj1acchl (0a3

%1171 YOBCHD
OHTPOJIbHA:

pabora;

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

68 6

11
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YYEBHO-METOIMYECKOE OBECHEYEANE OBPASOBATENBHOT O TIPOIIECEAT YPOBeiT)

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YUEHUKA
®dusuka, 7 knacce/Ilepeimkua .M., UBanoB A.U., AO «M3marenbctBo [IpocBemeHue.

METOANYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

1. JIykammk B.1. Coopuuk 3ama4 o ¢pusuke. 7-9 xmaccer. — M.; IlpocBemenne, 2021
2. I'pomueBa O.W. KonTponbHbIe U caMOCTOSITENIbHBIE pa0OoTHI 10 Pu3uke 7 Kinacc: K yueOHuky A.B.

[Tepbimkuna. @usuka. 7kinacc. —M.: UznarensctBo «k3amen» 2020.

HUAD®POBBIE OBPASOBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://school-collection.edu.ru/
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http://school-collection.edu.ru/

MATEPUAJIbHO-TEXHIYECKOE OBECTIEUEHAES oo (Gaonii yposeis)
OBPA30BATEJBHOI'O MTPOIIECCA

YYEBHOE OBOPYJOBAHUE

CnpaBouHbIe TaOJIHIIBL;

HCHOHLBY@MLIC TCXHUYCCKUC CPCACTBA:
* [IepcoHanbHBIN KOMIIBIOTED

* MynbTHUMEIMIHBIN TPOEKTOP

Hp63CHTaLII/II/I, CO3JaHHBIC

YUYHUTCIICM U ICTbMH B IIPOLIECCE
06p330BaTeJ'II>HOFO mnmpounecca
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®denepanbhast pabouas mporpamma | @usnka. 7—9 kaccel (0a30BbIi YPOBEHB)
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