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Pabouas nporpamma no yueoHomy npeamety «DPusuka» (yriryOnEHHBIN YPOBEHD)
(mpeametHas obnacte «EcTecTBeHHO-Hay4YHBIE MPEAMETHI») (ajiee COOTBETCTBEHHO —
nporpamMmma 1o (usmke, ¢uU3MKa) BKIIOYAET MOSCHUTENBHYIO 3alHCKY, COJEp)KaHue
oOy4eHusi, TUIAHUpPYEMBbIE€  pe3yJbTaThl OCBOEHUA MpOrpaMMbl 1O  (U3UKeE,
TEMaTHU4ECKOE TUIaHWPOBAHHUE.

INOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHHUS COCTABIICHA
Ha OCHOBE MOJIOKEHUI U TpeOOBaHUH K pe3yJibTaTaM OCBOCHHMSI Ha yTIyOJIEHHOM YPOBHE
OCHOBHOW 00pa3oBaTesibHON mporpammsbl, mpenacraBieHHbix B @I'OC OO0, a Takxke
¢ yu€tom denepaibHol pabouei nporpaMmbl BocnuTanus U KoHueniuu npenoaaBaHust
yueOHoro npeamera « Du3nKay.

ConepxxaHue mporpaMMbl 1O (U3MKE HANpaBICHO HAa  YAOBIETBOPEHUE
HNOBBIIICHHBIX 3aIIPOCOB 00YYAIOIIUXCS, CTPEMSIIMXCS K 00jee riIyO0oKOMY OCBOECHHUIO
bu3nueckux 3HAHWK, W Ha (HOPMHUPOBAHME ECTECTBEHHO-HAYYHONW TI'PaMOTHOCTH
oOyyatomuxcsi. B mporpamMmMe 1no (u3uMKe YYUTBHIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeamera B peanusanuu tpedoBanuii ®I'OC OOO K MmIaHUPYEeMbIM JIMYHOCTHBIM H
METaNpeIMETHBIM ~ pe3yJibTaTaM OOydYeHHs, a TakKKe MEXKIPEIMETHBIE CBS3U
€CTECTBEHHO-HAYYHBIX Y4Y€OHBIX TNPEIMETOB HA YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHMsI.

[Iporpamma mno ¢u3KMKe yCTaHABIMBAET paclpenesieHne y4eOHOro marepualia
no rojgam oOydeHus (Mo Kjaccam), TpeajaraeT MNPUMEPHYIO IOCJIeI0BATEIbHOCTh
U3Y4YEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEIMETHOTO COAEP)KAHUS U YUETE
BO3PACTHBIX OCOOCHHOCTEHN 00yYarOIIMXCS.

[Iporpamma no ¢usuke pazpaboTaHa ¢ MENbI0 OKa3aHUS METOAUYECKON MOMOIIN
YUHTEIIO B CO3/IaHUH padoyell MporpaMmsl 1o y4eOHOMY MPEAMETY.

®usnka SABISETCS CUCTEMOOOPA3yIOMUM JJii €CTECTBEHHO-HAYYHBIX YUYEOHBIX
NPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLECCOB M SIBICHUIA,
U3y4aeMbIX XMMHEH, Ouoyiorueit, actpoHoMuen u ¢uznueckoil reorpadueii, BHOCHUT
BKJIaJl B €CTECTBEHHO-HAyYHYIO KapTHHY MHUpa, MPEJOCTABISIET Haubosee sCHbIC
o0paslpbl MPUMEHEHUs] HAay4YHOro METOJla IMO3HaHMs, TO €CTh Crnoco0a MoIyyYyeHus
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 TIaBHBIX 3ajlad  (UBUYECKOrO O0Opa3oBaHMs B CTPYKType OOIIEero
0o0pa3oBaHUs COCTOUT B (JOPMUPOBAHNN €CTECTBEHHO-HAYYHOW TPaMOTHOCTH U UHTEpECa
K HayKe y 00y4aroniuxcs.

N3ydenune Pusnku Ha yriryOJaEHHOM YpOBHE NpEANoJiaraeT YBEpPEHHOE BIIaJICHUE
CICAYIOIMMUA  KOMIIETEHTHOCTSIMHU,  XAPAKTEPU3YIOINIMMU  €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

HAy4YHO OOBSICHSTD SIBJIICHMUS;

OLICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHUS;



UHTEPIPETUPOBATh JAHHBIE W  UCIIOJb30BaTh HAYYHBIE JI0KA3aTEJIbCTBA
TSl TIOJTYYEHHUSI BHIBOJIOB.

[enu n3yueHus: GU3MKU HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs OMPEIEIICHBI
B Konuenuuu mnpenogaBanus ydyeOHoro mnpeamera «Duszuka» B 00pa3oBaTeNIbHBIX
OpraHU3aAUIX Poccuiickoit denepanuu, peanu3yrommx OCHOBHEIE
oOmieoOpa3oBaTenbHble  IPOrpaMMBbl,  yTBepkAEHHON  pemenueM  Komnmerun
MunuctepcTBa npocerieHus Poccuiickoit deaeparuu (mpoTokoi ot 3 aekadps 2019 r.
No TTK-4BH).

Lenu u3yuenus GpU3MKU Ha yrIIyOJIEHHOM YpOBHE:

pa3BUTHE HHTEpECA U CTPEMIICHUS 00YUJaIOIMINUXCS K HAYYHOMY H3yYCHHIO TPUPOIBI,
Pa3BUTHE UX UHTEIJICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BUTUE TMPEJCTABICHUN O HAYYHOM METOJIe¢ IMO3HaHUs U (HOPMUpPOBAHHE
MCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJibTaTa M3y4YEeHHUS OCHOB
CTPOCHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHHEe yMEHUW TPUMEHATh (GU3MYECKUE 3HAHUS U HAaydHbIC
JI0Ka3aTeNIbCTBA JIJIsl OOBICHEHUS OKPYKAIOIIUX SIBJICHHIM;

dbopMHpoBaHUE TpEACTaBICHUH O poiau GU3UKKA I Pa3BUTHUS  APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oyaymiel MmpodecCHoHATbHON
JeSATEeITLHOCTH, CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JajdbHEHIIEMy OOYyYEHUIO B 3TOM
HaIlpaBJICHUU;

dbopMHpoBaHrE TOTOBHOCTH K JIaJbHEHIIIEMY M3YUYEHUIO (DU3UKU HA YTIIyOJIEHHOM
YPOBHE B paMKax COOTBETCTBYIOIIMX Mpoduiieid 00ydeHs: Ha YPOBHE CPEIHEr0 OOIIEro
o0OpaszoBaHMs.

JlocTikeHre 3TUX LieJied MporpaMMsbl Mo (U3UMKE Ha YpPOBHE OCHOBHOT'O OOIIETO
00pa3zoBaHMs 00ECTICUMBACTCS PEIICHUEM CISAYIOIIMNX 3a/1ay:

MpUOOpETeHUE 3HAHUW O JUCKPETHOM CTPOCHUU BEIIECTBA, MEXaHUUYECKUX,
TEIIOBBIX, 3JIEKTPOMATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

MPUOOPETECHUE YMEHHI aHalu3UpoOBaThb U OOBICHATH (DU3UYECKHUE SBJICHUS
HA OCHOBE M3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJOB PEIICHUs] PACUETHBIX W KauyeCTBEHHBIX 3ajad, TPeOYOIIMX
CO3JIaHMS M UCIIOJIb30BaHUs (PUBMYECKUX MOJIEJCH, BKIIIOYas TBOPUYECKUE U MPAKTHKO-
OPUEHTUPOBAHHBIE 33]1a4H;

pa3BUTHUE HCCIEIOBATEIILCKUX yMEHUM: HAOMIOAaTh SBJICHUS W HU3MEPSTh
dbu3nYecKue BEIWYWHBI, BBIABUTATh THUIOTE3bl W Mpejiaratb JKCIEPUMEHTATbHBIC
CIOCOOBI WX MPOBEPKH, IUIAHUPOBATH M TMPOBOJUTH OMBITHI, IKCIEPUMEHTATbHBIC
UCCIIeIOBAHUSI, aHATM3UPOBATH MOJyYCHHBIC JAaHHBIC U JI€JIaTh BHIBOJIBI;

OCBOCHHE MPUEMOB pabOThl ¢ HHPOpManen HU3NIECKOTO COACPKaHUs, BKIIFOYAs
WH(POPMAIINIO O COBPEMEHHBIX TOCTHIKEHUSIX (PU3UKU, UHTEPIPETALMS U KPUTHUECKOE
OlLICHHBaHKE WH(OPMAIIUY;



3HAKOMCTBO cO cdepamu mnpodeccroHaaIbHONH AEATETLHOCTH, CBS3aHHBIMU
¢ (usukol, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAHHBIMH Ha JOCTHKEHHUSIX
bu3nYeCKON HayKH.

OO0r1iee YMCI0 4YacoB, PEKOMEHIOBAaHHBIX Il M3yUeHUs] (PU3UKHA Ha YIIyOJE€HHOM
ypoBHe, — 340 gyacoB: B 7 kinacce — 102 ygaca (3 gaca B Henento), B 8 kinacce — 102 ygaca
(3 waca B Hememwo), B 9 wiacce — 136 uacoB (4 yaca B Henemo). Ilpu sTom
13 o0s3aTeIbHOM YacTh y4eOHOro TuiaHa BeljenseTcs: B 7 kiacce — 68 yacoB (2 yaca
B HEJENI0), B 8 Kiacce — 68 vacoB (2 yaca B Heento), B 9 kiacce — 102 ygaca (3 gaca
B HEJEIIO).

[Ipennaraemslii B mporpamme o Gu3rke nepedeHb J1a00paTOPHbIX U MPAKTUUECCKUX
paboT ABISETCS PEKOMEHAATENbHBIM, VYUTENb JIeJIaeT BBHIOOp TPOBEICHUS
7ab0paTOpHBIX pabOT M OMNBITOB C Y4YETOM UHAMBUIYAIBHBIX OCOOCHHOCTEU
o0yyJarommxcsi, CIHCKa OHKCIEPUMEHTAJIbHBIX 3a/laHUi, TMpeaJiaraéMblX B paMKax
OCHOBHOTO TOCYJIapCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COJEP KXAHUE OBYYEHMUA

7 KJIIACC
Pasznen 1. ®u3uka u eé posib B IO3HAHMH OKPY:KaIOLIero Mupa
®duszuka — Hayka O mpupoje. SIBiIeHUs NpUpPOAbl (IIEMEHTBI COJEPKAHMUS,

BKJIFOYAIOIINE MEXIPEIMETHbIE CBs3M). @DU3HUYECKHE SBICHUSA: MEXAHHYECKHE,
TEIUIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BeauuuHbBL. PazmepHocTh. EnuHuIBI  (U3NYECKUX  BEIMYUH.
W3mepenne gu3nueckux BeIUYMH. JTanoHbl. Pusnyeckue npubopsl. Llena neneHus.
[Torpemnocts n3mepenuii. [IpaBuna 6e3omacHoro Tpyna npu padoTe ¢ 1abopaTOpHBIM
o0opynoBanueM. MexayHapoHasi cuctemMa eauHull. [lepeBos BHECHUCTEMHBIX €AMHHUIL
B equHULEI CU.

Kak ¢u3uka m apyrue ecrecTBEHHbIE HAayKW HM3y4aroT npupoay. EctecTBeHHO-
HAy4YHBI METOJI O3HAHUs: HAaOI0/IeHNE, TIOCTAHOBKA HAyYHOTO BONPOCA, BHIBUKEHHE
TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TMIIOTE3, OOBACHEHUE HAOIIOaeMOTo SBIICHUS.
Onucanue (U3NIECKUX SIBJICHUI C TOMOIIBbIO MOJIEIIEH.

Jlemoncmpayuu

Mexannueckue, TEIUIOBbIC, JJICKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC
SIBJICHHUSL.

duznyeckue MpuOOPHI U MPoIIeIypa MPSAMBIX U3MEPEHUM aHAJIOTOBBIM M IIU(PPOBHIM
npruOopoM.

Jlabopamophsie pabomwi u onvimol

OnpeneneHue 1eHbI JeIeHUs Kbl K3MEPUTEIIBHOTO MprUoopa.

N3mepenue paccTossHUM.

N3mepenune miomanan u o0bEMa. MeTo najaeTKu.

N3mepenue BpeMeHu.

N3mepenne 00bEMa )KUJIKOCTU U TBEPAOIO TENA.

Onpenenenue pa3MepoB MajbIX Tel. MeToa psaaoB.

[IpoBenenne uccneqoBaHus MO MPOBEPKE THMIOTE3bI: NATBHOCTh MOJIETA IIApPHUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OOJIbIIIE BHICOTA MyCKa.

Pasznen 2. IlepBoHaya/ibHbIE CBeJEHUS O CTPOCHUM BellleCTBA

CtpoeHue BemiecTBa: aroMbl M MOJIEKYJIbI, MX pa3Mepbl U MacChbl. OTMBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrmxeHue yactull BeniectBa. CBsI3b CKOPOCTH ABUKEHUS YACTHUI C TEMIIEPATYPOH.
bpoynoBckoe naBmwxkenue. Juddysus. BzaumoaelicTBre yacTuil BEeMecTBa: MPUTIKECHUE
Y OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPABIX
(KkpucTaIM4eckux) Tell. B3auMocCBsI3b MEXKIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W WX AaTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.



Llemoncmpayuu

Hab6nronenue 6poyHOBCKOTO IBUYKEHUS.

Habmonenune nuddysumn.

HabGmronenne siBeHUl, OOBACHSIONMXCS TMPUTSHKECHUEM WIA OTTaJIKUBAHUEM
JaCTHUII BEIIECTBA.

Jlabopamophwvie pabomul u onvimol
OreHka TuaMeTpa aToMa METOI0M PSIOB (C UCTIONIb30BaHNEM QoTorpaduii).
OnbITel 1O HAOJIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.
OMnBITH IO OOHAPYKEHUIO IEHCTBUSI CUIT MOJICKYJISIPHOTO TIPUTSDKEHUSI.

Pa3nea 3. /IBu:xeHMe U B3aMMOAeiCTBHE TeJI

Mexanunueckoe nBruxkenue. [1yTe u nepemenienne. PABHOMEpHOE 1 HEPABHOMEPHOE
nekeHne. CBOOOAHOE TMaJleHWE Kak MpUMEpP HEPABHOMEPHOIO JBHXKEHHUS TeJl.
Ckopoctb. CpenHsasi CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacuér myTu u BpeMeHu
JIBH>KCHUSL.

I'paduku 3aBucMMOCTEM BETWYUH, OMUCHIBAIOIIMX ABWkeHUe. OOIue MOHITUs
00 OTHOCUTENBHOCTU JBWKEHUA. CJOXKEHHWE CKOpOCTEH Mg Tell, JBHUXKYIIMXCS
MapajuIeabHO.

SIBneHne nHepUMH. 3aKOH HHEPLMHU. B3auMoAeNCTBHE TEI KaK MPUYMHA U3MEHEHUS
CKOpOCTM JIBMXKEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Telld B IOCTYyNATEIbHOM
nervkeHuu. [moTHOCTE BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHULIE
00béma BemecTBa. CMecH U crutaBbl. [loBepXHOCTHAS U TMHEHHAS TJIOTHOCTb.

Cuita KaKk XapakTepucTuka B3aumozencTBus Tei. Cuiia ynpyroctu u 3akoH ['yka.
N3mepeHure cuiibl ¢ MOMOUIBI0 JUHAMOMETpA. SIBI€HUE TATOTEHUS U cuiia TshkecTu. Cuna
TSIKECTH Ha JIpyrux mianerax. Bec tena. HeBecoMocTh. Cl0KEeHHUE CUJl, HAITPABICHHBIX
no ogHoM mpsiMoi. PaBHonelctByromas cuil. Cunia TpeHusi. TpeHue CKOJIbXKEHUS U
TPEHUE NTOKOsI, BA3KOE TpeHUE. TpeHue B NpUpoI€ U TEXHUKE.

Jlemoncmpayuu
Habnronenne MexaHMuecKoro JIBH>KEHHS Tela.
N3mepenne ckopocTr NPSIMOIUHERHOTO IBUKEHUS.
HaGntonenue siBneHust MHEPIUU.
Hab6nronenue usmeHeHus: CKOpOCTH MpY B3aUMOJICHCTBUM TEN.
CpaBHeHHE Macc 10 B3aMMOJIEHCTBHIO TEIL.
CroxeHue cuil, HapaBJIEHHBIX MO OJHOMN MPSIMOM.

JlabopamopHhwvie pabomul u onvimol

OnpeneneHrne CKOPOCTH PAaBHOMEPHOIO JIBM)KEHUS (IIapUKa B )KUIKOCTH, MOJICIIH
IEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).

Ompenenenre CpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM MIapUKa 10 HAKJIOHHOU
MJIOCKOCTH.

Ornpenenenue MIOTHOCTU TBEPIOTO TeNA.

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsHKEHUs (AehopMaIiyy) Mpy>KUHbBI
OT MPUJIOKEHHOMN CHUIIBI.



OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl TPEHUS CKOJIBKEHUS OT CHJIBI
JABJICHUS U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEM.

Pasnen 4. [laBiieHue TBEPABIX TeJl, JKMAKOCTEH M ra30B

Hasnenue. Cuna nasneHus. CrnocoObl YMEHBIIEHUS U YBEIUYCHUS JaBIICHUS.
JlaBnenue raza. 3aBHCHMOCTH JaBJICHHA ra3za oT o0béma M Temmeparypsl. [lepemaua
JABJIEHUS TBEPABIMU TEJIaMHU, )KUIKOCTAMM U razaMu. 3akoH [Tackans. [IneBMaTuueckue
MAaIIUHBbI.

3aBUCUMOCTh JABJICHHS KUIKOCTH OT INIyOMHBI MOrpyXeHus. [ uapocratuyeckuii
napanokc. CooOmaromuecs cocyabl. ['mapaBnuyeckue mexaHusMmbl. Vcnosb3oBaHue
BBICOKHUX JIaBJICHUW B COBPEMEHHBIX TEXHOJOTHSIX. Y CTPOMCTBO BOAOIPOBO/IA.

Atmochepa 3emmm u armocepHoe mamieHuWe. [IpUUWHBI CyIIECTBOBAHUS
BO3yIIHOM o00osoukn 3emin. Omnbir Toppuuemmn. W3mepenue aTtmochepHOro
JaBJeHUsl. 3aBUCHMOCTb aTMOC(EPHOTO IABJIEHUS OT BBICOTHI HaJ YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO TABJICHHUS.

JlelicTBUE JKMIKOCTM M ra3a Ha IOTIPYKEHHOE B HUX TeJO. BpITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. YCIOBHE BO3HMKHOBEHHS BBITAJIKHBAIOIICH
(apxumenoBoif) cuiibl, noarekanue. [lnaBanue ten. BozmyxomiaBanue.

Jlemoncmpayuu

3aBUCHUMOCTB JIaBJICHUS ra3a OT TEMIEPATYPHI.

[Tepenaua naBiieHUs KUIKOCTHIO U Ta30M.

Coob6miaromuecs CoCyIbl.

I'mapaBnuueckunii mpecc.

[IposiBienue aeicTBUS aTMOC(PEPHOTO JIABJICHHUS.

Cudosn.

3aBUCUMOCTH BHITAIKMBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOM B )KUIKOCTh YACTH
T€Ja U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAUIKHBAIOIIECH CHJIBI BECY BBITCCHEHHOW KUIKOCTH.

VYcnoBue T1UIaBaHWs TEN: IUIABAHWE WM TOTPYKEHHE Tell B 3aBUCUMOCTHU
OT COOTHOIIEHHUS IIJIOTHOCTEN Teja U KUIKOCTH.

JlabopamopHhvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOrpyKEHHOMN
B KHUJIKOCTb YAaCTH TEJA.

OnpeneneHre BBITAIKUBAIOLIEH CHIIbI, JEHCTBYIOIIEW HA TEJIO0, MOrPYKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAKOIICH CHIIbL, JCUCTBYIOIIEM Ha TEJO
B KHUJIKOCTH, OT MACChI TEJIA.

OnbIThI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CUIIbI, AEHCTBYIOMICH
Ha TeJIO B )KUJIKOCTH, OT 00bEMA MOTrpyKEHHOM B )KMJIKOCTh YaCTH TeJA U OT IJIOTHOCTH
HKUJTKOCTH.

KoncTpynpoBanne apeomeTpa Wi KOHCTPYHPOBAHME JIOJKU U OIpEIEIECHUE €€
IPy30N0AbEMHOCTHU.



Pasznen 5. Pabora 1 MOIIIHOCTH. JHEPIrus

Mexannueckass paboTta Afsi CUJI, HANpPaBICHHBIX BIOJb JUHHUH TEPEMEIICHHS.
MonHoCTSb.

IIpocTeie MEXaHU3MBI: pblYar, BOPOT, OJIOK, MOJIUCIACT, HAKIOHHAs IJIOCKOCTH,
HOKHMYHBIM MeXaHn3M. MomeHT cwibl. PaBHoBecue peryara. IIpaBuio MOMEHTOB.
[TpumeHeHre npaBuiia paBHOBECUSI pbldyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJI mpocteix Mexanu3moB. IIpocTble MexaHu3mbl B OBITY, TEXHHKE, JKUBBIX
OpraHu3Max.

Mexanunueckas sHeprua. Kunetndeckas u noreHuuansHas sHeprus. [Ipespamenue
OJIHOTO BHJIa MEXAaHWYECKON 3HEpruu B APYroi. 3aKOH COXPAHEHHUS U MPEBPALLCHUS
DHEPIUU B MEXAHUKE.

Jlemoncmpayuu
[IpumMepbl NpOCTHIX MEXAHU3MOB.

Jlabopamophbsie pabomsl u onvimwi

WccnenoBanue yciioBuii paBHOBECHS pblyara.

Nsmepenne KII/] HakKIIOHHOM MITIOCKOCTH.

N3yuenue npaBuiia peryara JJist MOJABHKHOTO U HEMOJIBHXKHOTO OJIOKOB.

Omnpenenenne KII/] moaBux’HOro u HEMOABUKHOTO OJIOKA.

Omnpenenenne paboOThl CUJIBI YOPYTOCTH NMPU NOABEME TPY30B MPU MOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydenne 3akoHa COXpaHEHHSI MEXaHUYECKOM YHEPTHH.

8 KIIACC

Pa3nen 6. TenioBble iBJIeHUS

OCHOBHBIE TTOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHMS BEIIECTBA.
Macca u pazMepbl aTOMOB 1 MOJIEKYJ1. ONBITHI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOWU TEOPUH.

Mopgenun TBEPAOrO, JKUAKOTO W  Ta3000pa3HOrO  COCTOSHUM  BEIIECTBA.
Kpucramnuueckue u amopdubie Tena. ['padeH — HOBBIM Marepuan JUisi HOBBIX
TEeXHOJOTUNA. TeXHOJIOTUM MOJYYEHUsI UCKYCCTBEHHBIX aiMa3oB. OObSICHEHUE CBOWMCTB
ra3oB, KUJKOCTEU U TBEPJBIX TEJI HA OCHOBE IMOJIOKEHUN MOJIEKYISPHO-KUHETHYECKOU
teopun. [[OBEpXHOCTHOE HATSKEHHE, CMAaYMBAHUE, KAMWIUIAPHBIC SIBICHUS. TermoBoe
paciliMpeHue U ckaThe. 3aBUCUMOCTD JIaBJICHHS Ta3a OT 00bEMa, TeMIepaTyphl.

Temneparypa. CBsi3p TeMmeparypbl €O CPEAHEH KHHETHYECKOM DJHEPTUEH
TEIUIOBOTO JIBUKEHHUS YacTHULl. TeMIepaTypHbI€ IIKAJIbIL.

Buytpennss sneprus. CriocoObl U3MEHEHHSI BHYTPEHHEHW dHEPTUM: Terjionepeaayda
U coBepilieHHe paldoThl. Buabl Temmonepeaaun: TEMIOMPOBOJHOCTh, KOHBEKIIUS,
u3jydeHue. Buapl Teronepenaun B npupoae M TexHuke. HeoOpaTuMoCTh TEIIOBBIX
MIPOIIECCOB.

KonnuectBo TemnoTel. YIeabHas TEIUIOEMKOCTH BEIECTBA. 1€IIOOOMEH U
TeIuioBoe paBHOBecHe. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro OaigaHca.



[InaBieHre M OTBEpPACBAHHE KPUCTAUIMYECKUX BEUIECTB. YJENbHAs TEIUIOTA
miaieHus. IlapooOpasoBanne u konaeHcanus. Mcnapenuwe. Kumenwe. VY nenbHas
TEIJIOTa MapooOpa30BaHUs. 3aBUCHUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(h)epHOTO
naBieHusA. HachlleHHBIN M HEHACBIICHHBIN NTap. BiaxxHOCTh BO3AyXa.

OHeprus TOIUIMBA. Y IeJbHas TEIIOTa CTOPAHUSL.

[Tpuntmmne! paboTe! TeroBbix Apurateneid. KI1/] Temmosoro asurarens. TemmnoBbie
JBUTATEJIA U 3aIUTa OKPYKAIOLIEH cpepl. TeroBbIe MOTEPU B TEIIIOCETSX.

3aKOH COXpaHEHUS W NPEBpPALICHUS SHEPrUM B MEXAHMYECKHX M TEIJIOBBIX
IIpoLIECCaX.

Llemoncmpayuu

Habnronenune 6poyHOBCKOTO JIBUKEHUS.

Habmronenune nuddysun.

Habmronenue ssBieHUiI MOBEPXHOCTHOTO HATSYKEHUSI, CMAUMBAHHS U KalMJUIIPHBIX
SIBJICHUM.

Habmronenue TemioBoro pacmpeHus Tell.

N3menenne naBieHuMs Tra3a MNpd HM3MEHEHMH O00bEMa W HarpeBaHUUd WJIH
OXJIAKJICHUH.

[IpaBuia uamMepeHus: TeMnepaTyphbl.

Bune! Ternonepenayu.

OxnaxaeHue Mpyu COBEPIIEHUN PaOOTHI.

HarpeBanue npu coBepiiieHur paboThl BHEITHUMH CHJIAMH.

CpaBHeHUE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.

HabGmronenue kumexus.

Habmronenue nmocrossHCTBa TeMIIEpaTyphl MPHU TIJIaBJICHUH.

Mopaenu TemIOBBIX JIBUTATEIICH.

JlabopamopHhvie pabomul u onvimol

OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUII MOJICKYJISIPHOTO MPUTSHKEHUS.

OnbITI O BRIPAILIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIA caxapa.

N3mepenune temneparypsl MpHU MOMOIIM KUAKOCTHOTO TEPMOMETpPA U JAaTUHKA
TEMIIEPATYpPHL.

OmBITH O HAOTIOJECHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEJ.

Ornpenenenue naBjIeHUS BO3AyXa B OaJIJIOHE HITIPHUIIA.

UccnenoBanue 3aBUCUMOCTH JJaBJICHHS BO3/lyXa OT €ro 00bEéMa U TeMIIepaTyphl.

IIpoBepka TruUIIOTE3bl JMHEWHONW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA IKHUIKOCTH
B TEPMOMETPUIECKOM TPyOKE OT TeMIepaTyphl.

Habmronenue nsmMeHeHrst BHyTpEHHEN SHEPTHUH Tela B pe3yJibTaTe TeIlonepeiauu
Y paOOThl BHEIIHUX CHII.

UccnenoBanue sBiIeHUs TEIJIOOOMEHA MPU CMENIMBAHUU XOJIOAHOW W Topsuen
BOJIbI.
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OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOAOW TMpHU TEIIOOOMEHe
C HAarpeThIM METAJUIMYECKUM LIJIMHAPOM.

Ornpenenenre MOIHOCTH TEIUIOBBIX NOTEPh (3akoH HrloToHa-Puxmana).

Omnpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

WccnenoBanue npoiecca uCHapeHusl.

Onpenenenre OTHOCUTENBHON BIaKHOCTH BO3AyXa.

Omnpenenenue y1eIbHOM TEIIOTHI MJIABJICHUS JIbJA.

Paznen 7. DiiekTpuyecKre 1 MATHUTHBIE SIBJICHUSI

Onexktpuzanmsi Teda. J[Ba poma  AIEKTPUUYECKUX 3apsaoB. Bi3anmopeicTBue
3apsKEHHBIX Tell. 3akoH Kynona.

Onektpuueckoe Tmone. Hampsok€HHOCTh  anekTpudeckoro mouist.  [IpuHinun
CYNEPIO3UIINH JICKTPUICCKUX TT0JIeH (Ha KaueCTBEHHOM yYPOBHE).

Hocutenu »siaekTpuyecKux 3apsioB. DJIEMEHTAPHBIA DJICKTPUUECKUM  3apsi.
Crpoenue aroma. [IpoBOJHUKU, TUAJIEKTPUKHA U MOJTYIPOBOJIHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DIIEKTPUYECKHUMN TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKa. McTounnkm
MOCTOSTHHOTO TOKa. JIeMCTBUSI DJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XUMHYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B MeTaJlIaX, )KUJIKOCTSIX M razax.

OnekTpudeckas nenb. Cuiaa Toka. DIEKTPUUECKOE HampsiKeHue. AMIEpMETp U
BOJIbTMETP B II€MHU IIOCTOSHHOTO ToOKa. CONMpPOTUBICHHWE NPOBOAHUKA. Y AEIBHOE
COINpOTHBJIEHME BemiecTBa. 3akoH Oma 1 yvactka nend. [locimemoBarenbHOe U
MapajyieIbHOE COeIMHEHNE TTPOBOAHUKOB. DJIC B 11enu mocTostHHOro Toka. 3akoH Oma
st monHow uenu. [lpaBunma Kupxroda. Pacd€r mpocThIX SIEKTPUYECKHUX IETICH.
Henuneiinpie >21eMeHTEL.

PaboTa 1 MOIIHOCTB JIEKTpUYECKOro Toka. 3akoH Jlxoyna-Jlenna. Dnekrtpuueckue
ST U MIOTPEOUTEHN JICKTPUICCKOM dHEpruu B ObITy. KopoTKoe 3aMbIKaHHE.

IlocTtossHHBIe MarHuThl. B3ammojaencTBHE MNOCTOSHHBIX MAarHuTOB. MarnmTHOE
noje. MarauTHoe noJjie 3eMJIM U €ro 3Ha4YeHHUE s KU3HU Ha 3emuie. OnbIT Jpcrena.
MarauTHoe 1oJje JIeKTpuueckoro Toka. OnbelT Amnepa. [IpuMeHeHne 3J1eKTpOMarHuToB
B TexHHUKe. JleliCTBME MarHMTHOTO IOJs Ha MPOBOAHUK ¢ TokoMm. Cuia Ammnepa u
omnpeiesicHre €€ HalpaBJICHUS. DJIEKTPOABUTATEIb MOCTOSIHHOTO Toka. Mcnosib3oBanue
AIIEKTPOABUTATENIEH B TEXHUUYECKUX YCT-POICTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SBnenue siaekTpoMarHuTHOM wuHAYKIuU. [IpaBuio Jlenna.
Onextporenepatop. CrocoObl MOMyYEHUS! AIEKTPUUECKOW DHEPTHHU. DJIEKTPOCTAHIINH
Ha BO30OHOBJISIEMBIX HCTOYHUKAX JHEPTUU. DKOJOTUYECKHE TPOOJEeMbl SHEPreTHKH.
TonnuBHBIE AIIEMEHTHI M JICKTPOMOOHIIH.

Llemoncmpayuu
DJeKTpU3aius Tej.
JIBa poJia AIIEKTPUUYECKUX 3apsiI0B U B3aUMO/IEHCTBUE 3aPSIKEHHBIX TEJL.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOMA.
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DJIEKTPOCTATUYECKAsA MH Y KIIHS.

3aKOH COXPaHEHUS AIEKTPUIECKUX 3apsI0B.

MopaenupoBaHue CUIIOBBIX JIMHUM AIEKTPUUYECKOTO MOJISI C TOMOIIBIO OyMaX)HbIX
CYJITaHOB.

[IpOoBOHUKM U JUATIEKTPUKH.

HcTouHnKH MOCTOSHHOTO TOKA.

JIlencTBUS NEKTPUUYECKOTO TOKA.

DJIEKTPUYECKUM TOK B KHUJIKOCTH.

["a30BbI11 pa3psia.

N3mepenune critbl TOKa aMIIepMETPOM.

N3mepenune 351eKTpUIeCKOro HanpsiKEHUs BOJIbTMETPOM.

Peocrar u marazuH cOnpOTUBIIEHUN.

BzaumoielicTBUE NOCTOSSHHBIX MAarHUTOB.

MoennpoBaHr€ HEBO3MOKHOCTH Pa3/ICICHUS TOJTOCOB MarHuTa.

MoaenupoBaHUe MArHUTHBIX MOJIEH MIOCTOSSHHBIX MAarHUTOB.

OnsIT Opcrena.

MarauTHOE o€ TOKa. DJIEKTPOMAarHurT.

JlelicTBHE MarHUTHOTO MOJISI HA POBOJIHUK C TOKOM.

DIIEKTPOJABUTATEND MMOCTOSTHHOTO TOKA.

OmnbiThl @apajes.

DIIEKTPOreHepaTOp NOCTOSTHHOTO TOKA.

JlabopamopHhvie pabomul u onvimol

OMnbITHI IO HAOTIOACHUIO DJIEKTPU3AIIMH TEJl PY COMPUKOCHOBEHUH U MHAYKITUEH.

HccnenoBanue necTBUS 3JIEKTPUYECKOTO MO HA MPOBOJAHUKHU U IUDJIEKTPUKH.

COopka 1 UCTIBITAHHE ANEKTPUUECKON LIETTH TOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH  CHWJIBI TOKAa, IPOTEKAIOIIErO0 4Yepe3 Pe3HcTop,
OT HAMpPSKEHUS Ha PE3UCTOPE U CONPOTUBIICHUS PE3UCTOPA.

OneIThl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb 3JIEKTPUYECKOTO  COINPOTHUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, IUTIOIIA/IA MOTIEPEYHOTO CEYEHUS U MaTepuara.

Omnpenenenue yaeabHOTO CONPOTUBICHUS MPOBOIHUKA.

[IpoBepka mpaBuiIa CIOXKEHHS HANPSXKEHUI MPU MTOCJIEI0BATEILHOM COSIUHEHUN
JBYX PE3HCTOPOB.

[TpoBepka npaBuiia Jj1si CUIIbI TOKA IPU MapaJIJIEIbHOM COEIMHEHUN PE3UCTOPOB.

Onpenenenne 3/IC 1 BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

[Tposepxka nmpaBui Kupxroda.

[TpoBepka BbinoaHeHUs 3akoHa OMa JJ1s1 TOJIHOM 1ETIH.

N3yueHre BOJIBTAMIIEPHBIX XapaKTEPUCTHK HEIMHEHHBIX 3JEMEHTOB (JIaMIIbI
HAKaJIMBAHMS WJIM MOJIYITPOBOJHUKOBOIO TMO/A).

Omnpenenenre pabOTHI IEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 Pe3UCTop.

OmnpeneneHre MOIHOCTH 3JIEKTPUIECKOT0 TOKA, BBIIEIIEMON Ha PE3UCTOPE.

Onpenenenue KIIJ[ narpeBares.
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HccnenoBanre MarHUTHOTO B3aMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yueHne MarHUTHOTO TIOJIS TIOCTOSIHHBIX MAarHUTOB TPU WX OOBCIMHCHHH M
pa3ieNeHuN.

UccnenoBanue 1eMCTBUS ANEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIbl B3aWMOJICUCTBUS KATYIIKH
C TOKOM M MarHuTa OT CUJIbl M HAIIPaBJICHUSI TOKA B KaTYIIKE U OT HAJIU4YUs (OTCYTCTBUS )
CEepACYHUKA B KaTyLIKE.

N3ydenune neicTBUsE MAarHUTHOTO TOJISI HA IPOBOJIHHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue paboThl 3J€KTPOIBUTATEIS.

N3mepenue KIIJ anmekTpoaBUraTeibHONM yCTaHOBKH.

OnbITEI IO UCCIENOBAHUIO ABJICHUS SJIEKTPOMATHUTHOW MHAYKIHUN: UCCIEAOBAHNE
W3MEHEHUM 3HaYCHUS U HAIIPaBJIECHUS UHIYKIIMOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJIeHUS

Mexannueckoe JBKeHue. MarepuanibHass Touka. CrnocoObl  ONMUCAHUS
MEXaHUYECKOTO JBWKEHHUS: TaOJIM4HbIM, Tpaduueckuil, ananutudeckuil. Cucrema
oTcué€Ta. OTHOCUTEILHOCTh MEXaHUUECKOTO JBUKECHMUSI.

BekTopHbie BENMUMHBI, OIIEpaLIMU C BEKTOPaMHU, IIPOEKIUU BeKTopa. Paguyc-BekTop
MAaTEPUAJIBbHON TOYKH, MEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE NPSMOJMHEHHOE
IB>keHue. HepaBHOMepHOe mpsMolsinHEHOe ABWkeHue. CpeaHsis W MIHOBEHHas
CKOPOCTBb T€JIa NP HEPABHOMEPHOM JBHXKEHUH.

Yckopenue.  PaBHOYCKOpEHHOE  NPAMOJIMHEHMHOE  JBUKECHHUE. Y CKOPEHHE
cB0oOOHOTO NaaeHus. OnbIThl [anues.

I'paduueckass wHTEpHnpeTanus YCKOPEHUS, CKOPOCTH, MPOWUJIEHHOTO MyTH H
MEepEeMENICHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBi>KeHME TeJa, OpPOIIEHHOTO MO YTJIOM K TOPU30HTY.

JIB>KeHHe 1O OKpYKHOCTU. JIMHENHasi CKOpOCTb, YIJIOBasi CKOPOCTb, IEPUOJ
¥ 4YacToTa OOpalleHus MPU PABHOMEPHOM JIBIDKCHHUM MO OKpYXHOCTU. CKOpOCTh U
YCKOpPEHUE MPHU IBUKEHUU 110 OKPY>KHOCTH.

BekTop cunbl. PaBHOIEMCTBYIOIIIAS CHTIA.

ITepsbii 3akoH HproTona. Bropoit 3akoH Herorona. Tpermit 3akoH HproroHa.
[TpuHIMII CyTIEpIIO3ULIUU CHJL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuia TPEHHSI CKOJBXEHHUS, CHIIa
TpEHUs MOKos, Apyrue Bubl TpeHus. KoadduuueHt tpenus.

JIBU>KEHHE TEII IO OKPY>KHOCTH IO/ AEUCTBUEM HECKOJIBKUX CHIIL.

3akoH bepnyn v nogbEMHas cuia Kpbuia. COBpEMEHHBIE JIETATEIbHBIE aANNapaThl,
Cy/la Ha TOJIBOJHBIX KPBUIbSX, aHTHKPBHUIO Ha CKOPOCTHBIX aBTOMOOWISX. J[BIKeHHE
M0€3/1a HA MAarHUTHOM TOTYILKE.

Cuna TSKECTH W 3aKOH BCEMHUPHOIO TATOTEHMS. JIBH)KEHHWE Tel BOKPYT
I'PaBUTALIMOHHOTO IIeHTpa (B TOM unciie mianeT Bokpyr Comnuua). [leppas kocmuyeckas
CKOpoCTh. HeBeCOMOCTh M IIEpErpy3KHu.
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PaBHOBecue marepuanbHOM TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpameHusi. MoMeHT cuiibl. L{eHTp TsxecTH.
Nmnynece Tena. M3menenue ummnyibca. MMnynbc cuiibl. YIpyroe u Heynpyroe
B3aUMO/ICUCTBUE. 3AKOHBI U3MEHEHHUS U COXPAHEHUS UMITYJIbca. PeakTUBHOE ABUKEHUE.
Mexanuueckas paboTa U MOIIHOCTh. PaboTa cui TsbKecTH, YNpyrocTH, TPEHHS.
Cas13b 2HEpruu U padoThl. [loTeHIInampHas SHEPTUs TeJa, MOAHITOT0 HaJl TOBEPXHOCTHIO
3emiu. [loTeHunanbHas sHEprus cxaToil npyxkuHbl. Kunernueckas sueprusi. Teopema
0 KHHETUYECKOM SHEPTUU. 3aKOH U3BMEHEHUS U COXPAaHEHUS MEXAaHUYECKON SHEPIUH.

Jlemoncmpayuu

Habnronenne MexaHn4ecKoro ABMKCHUS TeJla OTHOCUTEIHHO Pa3HBIX TEJI OTCUYETA.

CpaBHeHue MyTel U TPACKTOPU JIBUXKEHUSI OHOTO U TOTO K€ TeJIa OTHOCUTEIIHHO
pPa3HBIX TEJ OTCUYETA.

N3MepeHne CKOPOCTH U YCKOPEHHSI IPSIMOJIMHEWMHOTO JIBUYKEHUSI.

Uccnenoanne npu3HakoB PaBHOYCKOPEHHOTO JIBUOKEHUS.

HaOnronenue nBuxeHus Teia o OKpy>KHOCTH.

HaOntonenne MexaHWYECKUX SBJICHUM, NPOUCXOMSIIMX B CHUCTEME OTCU€Ta
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHWU OTHOCUTEIBHO KaOMHETa
bu3uKH.

HaGmtonenune paBHOBecHs Tel, CBOOOJHOTO MaJCHMs, KoJeOaHUsT MasiTHUKA
B HHEPLMAIBHBIX CUCTEMAX KaK MOATBEPKICHUE IPUHIUIIA OTHOCUTEIbHOCTH.

3aBUCUMOCTh YCKOPEHHUS T€JIa OT €ro MacChl M ICMCTBYIOIIECH Ha HETO CUJIBI.

HaOnronenue paBeHcTBa CUJI IPU B3aMMOICHCTBUM TEII.

N3MeHeHue Beca Teia Npu YCKOPEHHOM JIBUXKCHUH.

[lepemaya umIryapca Mpy B3aMMOJCHCTBUU TEN.

[IpeoOpazoBanus SHEPTUU TIPU B3AUMOJICHCTBHUH TEJL.

CoxpaHeHue UMITyJIbca Ipu a0COTIOTHO HEYNPYTOM B3aUMOCHCTBUM.

CoxpaHeHue UMIyJibca NPH YIIPYTOM B3aHUMOJICHCTBUU.

Halntonenue peakTUBHOTO JBUKECHHUS.

CoxpaHeHue YHepTuu Mpu CBOOOTHOM TaJICHUH.

CoxpaHeHue SHEPTUH NMPU JBWKCHUU TeJla Mo/ IeUCTBUEM MPYKUHBI.

Jlabopamophsie pabomwi u onvimol

KoHcTpyupoBanue Tpakrta JJis pa3roHa ¥ JaJlbHEHIIEro paBHOMEPHOTO ABHIKCHUS
IIapyKa WA TEICKKH.

OmnpeneneHne cpeHEe CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBIDKEHUS IapHKa
110 HAKJIOHHOW MJIOCKOCTH.

OmnpefeneHre yCKOPEHHUs Tela MPH PaBHOYCKOPSHHOM JBH)KCHHUH IO HAKIIOHHOW
TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TIYTH OT BPEMEHH MPU PaBHOYCKOPSHHOM JBH)KCHHUU
0€3 Ha4aJIbHON CKOPOCTH.

[TpoBepka TUIIOTE3BI: €CIIM NMPU PAaBHOYCKOPCHHOM JBM)KCHHUU 0€3 HavabHOU
CKOPOCTH ITyTH OTHOCSATCS KaK ST HEUETHBIX YHCET, TO BpeMEHa OTMHAKOBBI.

WccnenoBanue IBMKEHUS Tea, OPOIIEHHOTO 10T YTJIOM K TOPHU30HTY.
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HccrnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUS OT CHJIbI HOPMAaJIbHOTO
JIaBJICHUS.

Omnpenenerne K03 GUIMEHTA TPEHUS CKOJIBKCHHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI  YIIPYTOCTH, BO3HHKAIOIIEH B MpYXKUHE,
OT cTeneHu JehopMaIuu Npy>KUHBI.

Omnpenenenue pabOTHl CHIIBI TPEHUS TMPU PABHOMEPHOM JIBUKCHUHM Tena
10 TOPU30HTAILHOM MOBEPXHOCTH.

Omnpenenenue pabOTHl CUIIBI YIIPYTOCTH MPU MOABEME Ipy3a C HUCHOIH30BAHUEM
HEMOIBMKHOTO U TIOJIBUYKHOTO OJIOKOB.

Pa3znen 9. Mexanuveckne KoJe0aHUsI U BOJTHBI

KonebarenbHoe naBuxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHMI: MEpHUoL,
4yacToTra, amIumMtyga. [‘apMoHuyeckue KosneOaHus. 3aryxarouge  KoJjieOaHusl.
BoinyxieHnbie koneOanus. Pesonanc.

MaremMatuyeckui ¥ OpPYKUHHBIM ~ MasTHUKHA. [IpeBpamienue  sHepruu
pU Koje0aTenbHOM JABUKECHUU.

Mexannueckue BoiHbL. IIpomonbHble W momepeuHble  BoOJIHBL.  (CBONCTBa
MEXaHUYECKUX BOJH: MHTepdepeHuus u audpakuus. [[nuHa BOJIHBI U CKOPOCTb €€
pacrpocTpaHeHrs. MeXaHM4eCKHUEe BOJIHBI B TBEPJIOM TeJIE, CEHCMUYECKUE BOJIHBI.

3Byk. Pacnipoctpanenne u otpaxkeHne 3ByKa. [ pOMKOCTh 3ByKa M BBICOTA TOHA.
Pe3onanc B akyctuke. MH(ppa3Byk u ynbTpa3Byk. lcnonp3oBaHue yibTpa3ByKa
B COBPEMEHHBIX TEXHOJIOTHUSX.

Jlemoncmpayuu
Hab6nronenue xonebanuit T Mo AEMCTBUEM CHIIBI TSDKECTU U CHITBI YIIPYTOCTH.
Hab6ntonenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
Hab6nronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.
PacnipocTpaneHnne npo10JIbHBIX U MTONEPEYHBIX BOJIH (Ha MOJENH).
Hab6nronenue unrepdepenimu u qudpakiyuy BOJIH Ha TOBEPXHOCTHU BOJIBI.
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

JlabopamopHvie pabomul u onvimol

Ompenenenre 9acTOTHI U TIEpUoia KoJieOaHNH MaTeMaTHIECKOTO MasiTHUKA.

Ompenenenre YacTOThI M MIEpUOIa KOJICOaHUHN IPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH Teproa KojieOaHuil rpy3a Ha HUTHU OT IJTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH  TIepHoJa KOJCOAHWH TIPYKMHHOTO MasTHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHOa KoJeOaHMid TPpy3a, MOJBEUICHHOTO K JICHTE,
OT MaccChl Tpy3a.

OnBITBI, JEMOHCTPHUPYIONIUE 3aBUCUMOCTH IEepHoAa KOJICOAHWH TPYKHUHHOTO
MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI.

W3mepenne yckopeHus: CBOOOTHOTO TTaICHHSI.
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Paznen 10. JjieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHbI
DNEKTPOMarHuTHOE oJIE. DIEKTPOMarHUTHBIE BOJIHBL. CaoiicTBa
ANEKTPOMArHUTHbIX  BOJH. [llkanma snexkTpomMarHUTHBIX  BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBsi3u. Pagmonokanus. Kocmuueckas CBsi3b.
DJeKTpoMarHuTHas rpupoaa ceera. CkopocTh cBeTa. BOJTHOBBIE CBOKCTBA CBETA:
uHTepdepeHus u qudpakiusi.

Jlemoncmpayuu
CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.
Nurepdepenius u qudpakius cBera.

Jlabopamopuvie pabomul u onvimoi
N3yueHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIbI0 MOOMIIBHOTO Tee(OHa.
[IpoBeneHMEe ONBITOB MO HAOIIOACHUIO UHTEPPEPEHIINH U TU(PAKIIUK CBETA.

Pasnen 11. CBeroBbIe siBJICHUS

JlyueBass Mojenbp cBeTa W TreoMmeTpuyeckas onTuka. VCToOYHMKHM cCBeTa.
[IpssmonuHeliHOe pacnpocTpaHeHne cBera. 3atMeHus CosHuma u JlyHsl. OTtpakeHue
cBera. Ilmockoe 3epkano. 3akoH oTpaxeHus cBera. [locTpoeHune u300paxKeHUI,
c(hOpMHUPOBAHHBIX 3€PKATIOM.

IIpenomnenue cBera. 3akOH IpesloMieHUs cBeTa. IlonHOe OTpakeHHE CBeTa.
Hcnonp30BaHuE MOJTHOTO OTPAKEHUS B ONTHUYECKUX CBETOBOJAX, ONTOBOJOKOHHAS
CBSI3b.

JIunza, xon ayuei B iuH3e. Popmysia TOHKOM JuH3bI. [locTpoeHne n300pakeHuH,
c(hopMUPOBAHHBIX TOHKOM JIMH30M. OnTHyeckas cuctema ¢oroarrapaTra, MUKPOCKOTA U
Teneckona. I'na3, kak onruyeckas cucrema. biim30pykocTs U JalTbHO30PKOCTb.

Paznoxenue 6enoro ceeta B cektp. OnbiTel HhtoToHA. Cl0’KE€HUE CTIEKTPAIBHBIX
uBeToB. /ucnepcus csera.

Jlemoncmpayuu
[IpsiMonMHEHOE PacIPOCTPAHEHUE CBETA.
OtpaxeHune cBeTa.
[Tosrydenune n300pa>keHuil B IIOCKOM 3€pKaJe.
[Ipenomiienue cpera.
OnTHYEeCKU CBETOBO/I.
Xon nyuei B coOuparoliei JImH3e.
XoJ Iy4yer B pacCEUBAIOILEH JINH3E.
[Tosrydyenne n300paskeHUi C MOMOIIBIO JIUH3.
[Tpuntun nevictBus poroanmapara, MUKPOCKOTIA U TEIIECKOIIA.
Mopensb riasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tomyuyenue Genoro cBeTa NpH CI0KEHUH CBETA Pa3HbIX I[BETOB.
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Jlabopamopnvie pabomol u onvimul

Hccnenoanne 3aBUCMMOCTH yIJla OTPAKEHUSI CBETOBOTO JIy4a OT yIJjla HaJeHUs.

N3ydenne cBONCTB N300pakeHUs B IJIOCKOM 3epKaje.

HccnenoBanue 3aBUCMMOCTH YIJIa MPEJIOMIIEHHS OT YIJIa MaJeHUsI CBETOBOTO Jy4a
Ha FPAHULE «BO3TyX—CTEKIIO».

[Tonyuenue n3o00pakxeH ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO PaCCTOSIHHUSI U ONTHYECKON CHIIBI COOMPAIOIIEH JTUH3BI.

OMnBITHI IO Pa3IOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnbITH IO BOCOPHUATHIO LIBETA MPEAMETOB NPHU MX HAOIIOACHUU Y€pe3 LIBETOBBIC
(UITBTPBI.

Pa3nen 12. KBanTtoBbIe IBJIeHUSA

Oneitel Peseppopna u mutanerapHas mojenb atoma. Mogens atoma bopa.
Hcnyckanue u nornomenue ceera atomoM. KBanTel. JInHeHyaThie CIEKTPBI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usinydeHus. CTpoeHre aTOMHOTO sijpa.
Hyxiionnass moaens aromHoro siapa. M3oronel. PagunoaktuBHbIE peBpaenus. [lepuon
nojlypacnaza aToOMHBIX saep. JelcTBHE paguOAKTUBHBIX HW3JIYYEHUH HA IKUBBIC
OpPraHU3MBbl. 3aIIKUTa OT PAJUOAKTUBHOTO U3JIYyYEHHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsJ0BOI0 U MACCOBOIO YUCEN. DHEPTUs
CBA3M aTOMHBIX siep. CBsA3b Macchl M SHEpruu. Peakuny cuHTE3a W JEIEHUS sIEp.
Wcrounnku 3neprun ConHia U 3BE31. S aepHas sHEpreTuka. JKOJIOrM4eCcKUue NpooIeMbl
AIEPHOU YHEPIETUKHU.

Jlemoncmpayuu
CrexTphl U3JTy4YeHUsI U MOTJIOICHHUS.
CnexTpbl pa3IMvyHbIX Ta30B.
CnekTp Bojopoaa.
Hab6nronenue tpekoB B kamepe Buiibcona.
Pabora cuéTurka MOHU3UPYIOLIUX U3TYUYECHUM.
Peructpanus u3nydeHus: IpUpOIHBIX MUHEPAJIOB U MPOYKTOB.

JlabopamopHvie pabomwl u onvimol

HaOmroieHre CIUTONIHBIX U IMHEHYATBIX CIICKTPOB U3JTyUCHHS.

HccrienoBanue TPEKOB: M3MEPEHHE DHEPTMU YACTHUIBI 10 TOPMO3HOMY MYyTH
(o dhoTorpadusam).

W3mMepeHune painoakTuBHOTO (OHA.
IToBTOpPHTEIBbHO0-00001IaK0 1M MOAYJIb

[ToBTOPUTENEHO-0000MIAOIINH MOAYJIb TPEAHA3HAYCH I CHCTEMATH3allUd H
0000IIeHUSI TPEAMETHOTO COJEPXKAHHUS W OIBITa JEATEIBHOCTH, MPUOOPETEHHOTO
NPY U3YYCHUHU BCETro Kypca GU3WKU yriyOJEHHOTO YPOBHS, a TaKKe JUIS IMOATOTOBKHU
K OCHOBHOMY T'OCYyJIapCTBEHHOMY dK3aMeHY 1o (hr3mKe.

B mporecce n3ydeHus JaHHOTO MOJYJISA PEAM3YIOTCS W TOJIyYaloT JalbHEHIIee
pa3BuTHE Yy4eOHBIC JEHCTBHS, OOCCIEYHBAIONINE JOCTIKCHHE TMPEAMETHBIX H
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METANpPEAMETHBIX PE3YyJIbTaTOB O0yuYeHHUs, (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOMN
TPaMOTHOCTH: OOBSICHEHHE U OMHCAHHE SBJIICHUH HAa OCHOBE MPUMEHEHUsS (PU3MUECKUX
3HAHMM, HCCIIEIOBATENbCKAE NEUCTBUS (BBIABM)KEHHE THIOTE3, MOCTAHOBKA LEIU U
IUTAHUPOBAHUE UCCIIEOBAHMS, aHAIN3 JAHHBIX U [OJYyUYEHHUE BHIBOJIOB).

[IpenmouruTenbHON POPMON OCBOEHUS MOAYJIS ABIISETCS MPAKTUKYM, MPOTrpaMma
KOTOPOT'O BKJIFOYAET:

pelIeHre 3a/1a4, OTHOCAUIMXCSA K Pa3MYHbIM paslielaM U TeMaM Kypca (PU3UKH,
B TOM YHCJIE 33]1a4, HHTETPUPYIOIINX COJEPKAHUE Pa3HBIX Pa3/ieiioB;

BBINIOJIHEHUE JIA0OpATOPHBIX pabOT U ONBITOB (BKJtOYas pabOThl U OIBITHI
U3 MEpevyHell K pas3neinaM Kypca) B YCIOBHSX CaMOCTOSITENIBHOIO IJIAHUPOBAHMS
IPOBEJCHUS HCCIEN0BaHUS, BbIOOpa M OOOCHOBAaHUS METOAA U3MEPEHHS BEJIMYMH,
COOpKH SKCIEPUMEHTAIbHON YCTAHOBKH;

BBIMIOJJHEHHE MPOOJIEMHBIX 3a/laHuil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHUs 1O €CTECTBEHHO-HAy4YHOM TPAaMOTHOCTH), B TOM 4YHUCJIE 3aJaHui
C MEXIPEIMETHBIM COJIEP)KAHUEM;

paboTy HajJ TPYNIOBBIMU WIM HWHAUBUIYAIBHBIMU MPOEKTAMH, CBSI3aHHBIMU
C CoZiepKaHUEM Kypca (PU3HKH.

N3ydeHne MOBTOPUTENBHO-0000IIAIONIETO MOAYJIS MOXET 3aKaHUYUBATHCA
IPOBEJCHUEM JMATHOCTUYECKOM pPabOThl 3a Kypc (U3MKH YIIIyOJIEHHOTO YpOBHS,
BKJIIOYAIOIIEH 3aJlaHusd pa3HOro YPOBHS CJIOKHOCTU. Pe3ynbTaThl BBINOJHEHUS
JUArHOCTUYECKON padOThl MOTYT IOKa3blBaThb CTENEHb TOTOBHOCTH OOYyYaroluXcs
K OCHOBHOMY TIOCYJIapCTBEHHOMY 3K3aMeHy IO (hU3MKe, a TaKK€ CBHUIETEIbCTBOBATH
0 JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOI IPaMOTHOCTH.

18



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

N3yuenne (u3Mku Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs HAMPABICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00Pa30BATEIbHBIX
pE3yJbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare msydeHuss (pu3Mkm Ha YpOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS
y oOyuatomierocst 6yayT copMUpPOBaHBI CIICTYIOIINE JUMYHOCTHBIC PE3YIbTaThl B YACTH:

1) naTPHOTHYECKOTr0 BOCIIUTAHUS:

IPOSBJICHHE HMHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOU
(bu3NYeCcKOi HayKH;

LIEHHOCTHOE OTHOUIEHHUE K TOCTHXKEHHSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) IpakaIaHCKOIro 1 IyXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHUA:
IOTOBHOCTb K aKTHBHOMY YY4aCTHIO B O6CY)KI[€HI/II/I O6I.H€CTB€HHO 3HAa4YUMBbIX H
OTHYCCKHUX HpO6H€M, CBA3aHHBIX C IIPAKTHUYCCKHUM IIPUMCHCHHUCM I[OCTI/I)KCHHﬁ (1)I/IBI/IKI/I;
OCO3HAHHUEC BAXKHOCTHU MOPAJIBHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIbHOCTH y‘-IéHOFO;

3) 3¢TeTHYEeCKOr0 BOCTIMTAHUSA:
BOCIIPUSITUE ACTETUYECKUX KadecTB (DU3MYECKOM HayKu: €€ TrapMOHHYHOIO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMA

OCO3HaHWE LIEHHOCTH (PU3NYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHENILIEH COCTABIIAIOLIECH KYJIbTYPHI;

OpUEHTALMs B IEITEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX IIPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS PUPOIBL;

pa3BUTHE HAy4yHOW JHOOO3HATENILHOCTH, WHTEpeca K HCCIeI0BaTeIbCKON
NEeATEIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbSI U SMOILHOHATBHOIO 0JIATONIOJIYYHS:
OCO3HaHWE IIEHHOCTM  Oe3omacHOoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXHOCTU TMpaBui O€30MAaCHOIO MOBEAEHUS HA TPAHCIOPTE,
Ha J0pOrax, ¢ AJEKTPUYECKUM U TEIUIOBBIM 000PY/I0BAHUEM B JOMAIIHUX YCIOBUSX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHU, MPU3HAHUE CBOErO IpaBa Ha OIIMOKY U
TAKOTI'o )K€ MpaBa y APyroro 4ejaoBeKa;

6) TPYy10BOIr0 BOCIIUTAHMS:

aKTUBHOE YYacTHE€ B PEIICHUU TMPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3aIiui, Tropojaa, Kpas) TEXHOJOTHYECKOM W COIMAIbHOMN
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIEe U (PU3NYECKUX 3HAHUM;

MHTEPEC K MPAKTUUECKOMY U3YUEHUI0 TTpodeccuil, CBI3aHHBIX C (PU3HUKOI;

19



7) IKOJIOrHYE€CKOr0 BOCIIUTAHMS:

OpHCHTAIlUs Ha TIpUMEHEHNEe (PU3NUYECKUX 3HAHUH JUIA PEIICHHS 3a7a4 B 001acTu
OKpY>Karolllel cpeibl, IIIaHUPOBAHUS TOCTYIIKOB U OLIEHKHU UX BO3MOXHBIX MTOCIEACTBUN
JUISL OKPYIKAIOIIEW CPEbl;

OCO3HaHME TII00ATBHOTO XapaKTepa YKOJIOTHISCKUX MTPOOJIEM U Iy TEH UX PEIICHUS;

8) aganTanum K N3MEHAIONIUMCS YCJIOBUSIM CONMATBHOM U IPUPOTHOM Cpebl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPU BBITIOJIHCHUH HCCIICOBAHUN W MPOCKTOB
(bU3MYeCcKOi HAPaBIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSM JIPYTHUX;

MTOBBINICHUE YPOBHSI CBOCH KOMITIETCHTHOCTH Yepe3 MPAKTUUIECKYIO JeATEIHHOCTD;

noTpeOHOCTh B (POPMUPOBAHMHU HOBBIX 3HAHWH, yMEHUU (OPMYIUPOBATH HJICH,
TIOHSTHUSI, TUTIOTE3bI 0 PU3NUECKUX O0BEKTaX U SBJICHUSX;

OCO3HaHME JePUIIMTOB COOCTBEHHBIX 3HAHWKW W KOMIIETEHTHOCTEH B 00JacTH
bu3ukKy;

IJJAHUPOBAHUE CBOETO Pa3BUTHUS B NMPHOOPETECHUU HOBBIX (DU3UUYCCKUX 3HAHUMU;

CTPEMJICHHE aHAJM3WPOBATh W BBISIBJIATH B3aUMOCBS3M TPHUPOABI, OOIIECTBAa U
HYKOHOMHKH, B TOM YHCJIC C UCIIOIh30BaHUEM (DH3NICCKUX 3HAHUM;

OIICHKAa CBOUX JICUCTBUM C YUETOM BIMSHHUS Ha OKPYKAIOIIYIO CPEY, BO3MOKHBIX
rII00aJIbHBIX ITOCIIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbpTaTe ocBOCHHS MpOrpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyyaroiierocsi 0yayT chopMUpPOBaHbI METANPEAMETHBIE PE3yJbTaThl,
BKJTIOUAIOIIUE TTO3HABATEIHHBIC YHUBEPCALHBIC YUeOHBIC IEHCTBUSA, KOMMYHHKATUBHBIC
yHUBEpCaIbHBIC YICOHBIC ICHCTBHSI, pETYJIATUBHBIC YHUBEPCATbHBIC yUSOHBIC TCHCTBUS.

Ilo3HaBaTeibHbIe YHUBEpPCAJIbHbIE Y4eOHbIEe NeCTBUS
ba3oBble jJjornyeckue aeiicTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SBJICHUI),
KJIaCCU(PUIIMPOBATH UX;

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHUSI B pacCMaTPUBAEMbIX (haKTax, TaHHBIX
1 HaOJIIOJICHHUSIX, OTHOCSAIINUXCS K (PU3UICCKHUM SIBIICHHSIM;

BBISIBIISATh TIPHYMHHO-CJICICTBCHHBIC CBS3H MPU M3YYCHUH (DU3UICCKUX SBICHHUHN U
MPOIIECCOB, JeJaTh BBIBOJIBI C HCIOJB30BAaHUEM JIEAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3AKIIOUCHHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SAX (PM3NYECKUX BEJIMUUH;

CaMOCTOSITEJIbHO BBIOMpAaTh CIOCOO perieHuss y4uyeOHOM ¢U3MYECKOW 3aaadu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB pPElISHUsI, BRLIOOP HanboJ1ee MOAXOISAIIETO ¢ YYETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarebCKHe 1eCTBUA:
UCIIOJI30BaTh BOMPOCHI KaK MCCIIENIOBATCIbCKHH HMHCTPYMEHT ITO3HAHWS,
IPOBOJIUTH II0 CAMOCTOSITEIPHO COCTaBJICHHOMY TUIAaHY OIIBIT, HECIIOKHBIN
(bU3UYeCKuil SKCIIEPUMEHT, HEOOIBIIOE HCCIIeIOBAaHUE (PU3NUECKOTO SBICHHUS,
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OLICHUBATh HAa MPUMEHUMOCTb U IOCTOBEPHOCTh MHPOPMAILINIO, TTOJYYEHHYIO B X0J1€
UCCIICIOBAHUSI WIIM SKCIIEPUMEHTA;

CaMOCTOSITEJIbHO  (POPMYJIMPOBAaTh O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTaM
MPOBEIEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

IPOTrHO3UPOBATh BO3MOKHOE JlajbHEHIee pa3BUTHE (PU3NYECKUX TMPOIIECCOB, a
TaK)K€ BBIJIBUTATH TIPEIMOIOKEHNS 00 UX Pa3BUTHUU B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmei:

MPUMEHSTh Pa3INYHbIe METOAbI, MHCTPYMEHTHI M 3aMPOCHI MPU TOUCKE U OTOOpE
uHGOpPMAIIMU WM JAHHBIX C YU4ETOM MPeIIoKEeHHON yueOHO! hu3nuecKoil 3a1a4u;

aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATh W  HUHTEPIPETUPOBATh  HH(OPMALINIO
Pa3IMYHBIX BUIOB U (OPM IpEICTaBICHMUS,

OILICHMBATh HAJE&KHOCTh MH(OPMALIUU 10 KPUTEPUSIM, MPEJIOKEHHBIM yUUTEIEeM
WK ¢(HOPMYITHUPOBAHHBIM CAMOCTOSITENILHO;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (POpMY IpeACTaBIeHUS UHPOPMALUU U
WLTIOCTPUPOBATh pEIIaeMble 3a/ladyll HECIOXKHBIMH CXEMaMH, AuarpaMMaM#, HWHOM
rpaduKoil 1 ©X KOMOMHAIIUSIMHU.

KoMMmyHUKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIC TCHCTBUS:

B Xxo0Je 00CYKIeHUs1 Y4eOHOro Marepuaia, pe3ylbTaToB JabOpaTOPHBIX padoT U
IPOEKTOB 33JaBaTh BOIPOCHI 1O CYIIECTBY OOCYKIa€MON TEMbI U BBICKAa3bIBATh UJIEH,
HallCJICHHBIC HAa PCIICHHUC 3aJa4U U IIOAACPKAHNC 0J1aroKenaTeabHOCTH OGH_ICHI/IH;

COIMOCTAaBJATL CBOM CYXKICHHA C CYXIACHHUAMU OPYIMX YYAaCTHHKOB JHaJIOra,
00HapyKUBATh PA3IMYUE U CXOJCTBO MO3UIIHIA;

BBIpAKaTh CBOIO TOYKY 3PCHUA B YCTHBIX U ITMCbMCHHBIX TCKCTAX;

HY6J'II/I‘-IHO NpCaACTaBJATb PC3YyJIbTAaTbl BbIIIOJIHCHHOI'O (1)I/I3I/I‘-IGCKOFO OIIbITa
(9KCIIepUMEHTa, UCCIIEOBAHMS, TPOCKTA);

MMOHUMATh U UCII0IB30BATh MPEUMYILIECTBA KOMAaHIHON U MHANBUIYAJIbHON pabOThI
IIPU pEIICHUU KOHKPETHOM (u3nIecKor MpoOIeMbl;

IMpUHUMATb LCJIN COBMECTHOU ACATCIIBHOCTHU, OPraHU30BbLIBATH I[CflCTBHH no eé
JOCTIKEHUIO: PACTIPENIENATh POH, 00CYXKIaTh MPOIECChl U Pe3ybTaThl COBMECTHOM
paboThl, 0600111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJIHATH CBOIO 4HAaCThb pa6OTBI, A0CTUTasA KAaYCCTBCHHOI'O pC3yJibTaTa IO CBOCMY
HaIpaBJICHUIO U KOOPAUHHUPYS CBOU ,Z[GI\/'ICTBI/ISI C APYIr'MMH 4JICHAMH KOMAaH/bl;

OIICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOMUH TPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO C(OPMYTMPOBAHHBIM YYACTHUKAMHU B3aUMOICUCTBHUS.

PerynsitTuBHble YHUBeEpPCAJbHbIE Y4eOHbIE JeHCTBUA
Camoopranuzanus:

BBISIBJISITH TIPOOJIEMBI B KU3HEHHBIX M Y4YEOHBIX CHTyaIUsiX, TPEOYIOIINX
JUTsl petieHust (GU3NYEeCKUX 3HaHUM;
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OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXOAaX NMPUHATHUS PElICHUHN (MHAUBUIYaAJIBHOE,
NPUHATUE PELIECHUS B TPYIIIE, IPUHATHE PEIIEHUN TPyIIION );

CaMOCTOSITEJIBHO COCTABJIATH AJITOPUTM pELICHUS (PU3NYECKOW 3aJauM WM IIJIaH
UCCIIEJIOBaHMUsI C Y4YETOM HMEIOIIUXCS PECYpcOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh NIPEAJIaracMble BApUAHThI PEIICHU;

JieJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHNUE.

CaMOKOHTPOJIb, IMOLHOHAJIbHBI HHTEJIJICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAallUH U IIpeJjiaraTh IUIaH €€ U3MEHEHUS;

OOBSACHATh NPUUMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) pE3ysIbTAaTOB JESATEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTUBbI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJIHEHUS
(u3MYECKOTO HCCIENOBaHUS WJIM NIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBIINXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LU U YCIOBUM.

CTaBUTh ce€0s Ha MECTO APYroro uejoBeka B XOJAE CIOpa WU JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro.

MpU3HaBaTh CBOE MPaBO Ha OMMOKY NpH peElIeHHH (U3UUYECKUX 3a4ad WId
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIroro.

INPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 7 kjacce mpeaIMeTHbIE Pe3yJIbTaThl HA YTIITyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUI:

UCIIOJIb30BaTh TOHATHS: (PU3MYECKUEe W XUMHUYECKHE SIBJICHUS, HaOIIOJCHUE,
HKCIIEPUMEHT, MOJIEb, TUIOTE3a, €IUHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUS BellecTBa (TBEpHOE, KHUIKOE, ra3000pa3HOE), MEXaHUYECKOE
NBIDKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSAMOJMHEHHOE),  TpaeKTopus,
paBHOACHCTByIOmas cuil, Achopmanus (ympyras, TUIAaCTUYECKas), HEBECOMOCTb,
COOOIIAIOTUECS COCY/IBI;

YBEPEHHO pa3nuuath sBiacHUS (auddy3ns, TEIIOBOS IBMKEHNE YACTHUI] BEIIECTBA,
paBHOMEpHOE JBMKEHUE, HEPABHOMEPHOE JBUKEHUE, WHEPIUS, B3aUMOJCHCTBUE TEl,
paBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BpAIlCHUsA, Iepefada JIaBJICHUS
TBEPIABIMH TEIAMH, KUIAKOCTIMH M Ta3aMH, aTMoc(epHOe MaBlieHWe; TUTaBaHUE Te,
MPEBPAIICHUS] MEXaHUYECKOW HIHEPTruu) MO OMHCAHUI0 MX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONTUX JTaHHOE (PU3HUECKOE SIBIICHUC;

pacno3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SIBJICHHUM B OKPYKAIOIIEM MUPE
(B TOM yucie (GuU3MUECKHE SIBJICHUS B MPHUPOC: MPUMEPHI JBMKCHHUS C Pa3TMYHBIMHU
CKOPOCTSIMH B )KUBOW W HEKUBOW MPUPOJIC, ICHCTBUE CHIT TSHKECTH, TPCHUS, YIIPYTOCTH
B IPUPOJIC ¥ TEXHUKE, BIMSTHUE aTMOC(HEPHOTO JABJICHUS Ha )KUBOM OpPTaHU3M, IIJIABAHUE
peiO, phIlUard B TelIe YEJIOBEKa), MPH OTOM TIEPEBOJAUTH TMPAKTHYECCKYIO 3aaady
B y4e€OHYI0, BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) GU3HUUECKUX SIBICHHUI;
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ONMKCHIBATh M3YyYEHHbIE CBOWCTBA Tel M (DU3UYECKUE SIBICHHS, MCIOJIb3YS
¢usznyeckue BeaMUMHBI (Macca, 00BbEM, MIIOTHOCTh BEIIECTBA, BpeMs, MyTh, CPEIHSA
CKOpPOCTbh, CHJIa YIIPYTOCTH, CHUJIA TSHKECTH, BEC TN, CHJIa TPEHHS, JaBJICHUE TBEPIOTO
Tena, JaBlieHWE CToJI0A KUAKOCTH, BBITAJKHUBAIOUIAS CHUJa, MEXaHWYecKas padora,
MOIIHOCTh, TUJICYO CHUJIBI, MOMEHT CHJIbl, KO3((UIIMEHT TMOJe3HOr0 JAEUCTBUS
MEXaHU3MOB, KUHETUYECKasl U TOTEHIMAJIbHAsS HHEPrus), MpPU OMHUCAHUM MPaBUIHHO
TpakToOBaTh (U3HMUECKUI CMBICI UCIIONB3YEMBIX BEJIMYHMH, UX 0003HAUYECHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOAUTH (HOPMYJIBI, CBSI3BIBAIONIME JAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTHh TpaUKu H3YyUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (hU3MUECKHUE SBJICHHS U MPOIECCHI, HCIOJIb3Ys
MpaBWia CIOXKEHUs CUJl (BIOJIbL OJTHOM MpsiMOi), 3akoH ['yka, 3akoH Ilackaisi, 3akoH
ApxumMena, mpaBuIo paBHOBECHS pbluara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHUS MEXaHWUYECKOW HPHEPrHH, MPH 5TOM J1aBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BBIPAXKECHHUE;

CTPOUTH IPOCThIE PUINUECKUE MOJIETH PEATbHBIX 00BEKTOB, TPOLIECCOB U SBJICHUH,
BBIJICTISIT TIPU 9TOM CYIIIECTBEHHBIE M BTOPOCTENICHHBIE CBOMCTBA OOBEKTOB, MTPOIIECCOB,
SIBJICHUH, IPUMEHATH (PU3NUECKUE MOAEIHU Al OOBSICHEHUS (PU3NUYECKUX MPOLECCOB U
penieHust yueOHbIX 3a]1ay;

OOBSCHATh (PU3UUECKHE SBICHHS, MPOIECChl M CBOMCTBA TN, B TOM 4YHCIE
B KOHTEKCTE€ CHUTyallMii NpPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KauyeCTBEHHBIE 33/1a4H, B TOM YHCJIe TPEOYIOIINE YUCICHHOTO OIICHUBAHMS XapaKTEPHBIX
3HaYeHUH (PU3HUECKUX BETUYHH, IIPH ITOM BBIOMPATh aJIEeKBATHYIO (PU3NUECKYIO MOJIEINb,
BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIC CBSI3W W BBICTPAUBATh JIOTUYECKYIO IEMOYKY
paccyXIeHui ¢ Omopol Ha M3yYEHHBIE CBOMCTBA (DU3WUYECKUX SIBJICHUU, (DU3NUECKUE
3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemaTh pacy€THele 3a1auu (B 2—3 IeCTBUS) MO U3yYaEeMbIM TeMaM Kypca (PU3UKH,
BBIOWpAs aJIeKBAaTHYIO (DU3UYECKYI0 MOJENb, C HCIOJIb30BAHUEM 3aKOHOB U (hopmy,
CBSI3BIBAIOIIMX (DU3MUECKHUE BEIMUYMHBI, 3alIMChIBAaTh KPATKOE YCIOBUE U PAa3BEPHYTOE
pelIeHre 3a7auu, BBIABISATH HEIOCTAIOIINE WM M30BITOYHBIC JaHHBIE, 00OCHOBHIBATH
BbIOOp MeToAa peuleHHsl 3ajaud, HCIOJb30BaTh CIIPABOYHBIE JaHHBIC, MPOBOAMTH
MaTeMaTHueckue mpeoOpa3oBaHUs W pacyéThl, OICHUBATh PEATUCTHYHOCTD
MOJlyYEHHOTO 3HAueHUs (PU3NYECKOW BEJIMYMHBI U  ONPEAENsATh Pa3MEpHOCTbH
bu3znyecKoil BETNYUHBI, TOTYYSHHON MPU PEIICHUH 33/1a4U;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh MpPU MOMOIUIN (PHU3UIECKUX
METOJIOB, ¥ Ipe/IaraTh OpPUEHTUPOBOUHBIN CIOCOO pEIIeHHUS, B ONIMCAHUU UCCIIETOBAHMUS
pacno3HaBaTh ~ MpPOBEpPsSEMOE  MpPEAnojokeHue (TUnoresy), HHTEPHPETUPOBATH
TIOJTyYeHHBIN pPe3yJIbTarT;

MPOBOJIUTH OMBITHl MO HAOMIONCHUIO (U3UYECKUX SIBICHUNA WIN (PU3NUECKHUX
cBOMCTB Ten (auddy3us, TETIIOBOE pacIIMpPeHHEe Ta30B, SBICHUE WHEPIIUU, H3MECHEHHE
CKOPOCTH TIpH B3aUMOACHCTBUM TeJ, Mepenada HaBICHUS >KUIKOCTBIO U Ta3oM,
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NPOSIBJIICHUE ACHCTBUSL aTMOC(EPHOIOo AABJICHMS, ACHCTBUE MPOCTHIX MEXAHU3MOB):
dbopMynMpoBaTh MPEANOIOKEHHE (TUTIOTE3Y) O BO3MOXKHBIX pe3yJbTaTax HaOIIOCHHIH,
CaMOCTOSITENIbHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa OO0OpYyIOBaHHUS U
(bopMyIMpOBATH BHIBOIBI,

MIPOBOAMTDH MPSIMBbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMYUH (PacCTOSHUE,
MPOMEKYTOK BpPEMEHH, Macca Tena, o0bEM Tejna, CWiia, TeMmreparypa, MIOTHOCTb
KUIKOCTH U TBEPIOrO TeNa, CUJa TPEHUS CKOJIbKEHUsS, JlaBlICHHE BO3/yXa,
BBITAJIKMBAIOIIAS CHJIA, ICHCTBYIOIIAs HA IOTPY>KEHHOE B )KUIKOCTH TENO, KO3 HUIIUEHT
MOJIE3HOTO JIEUCTBUS MPOCTHIX MEXaHW3MOB) C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
upoBBIX TPUOOPOB, OOOCHOBBIBATH BBIOOP MeTOAa HU3MEpEeHHs, (PUKCHPOBATH
MOKa3aHUsi MPUOOPOB, HAXOJIUTh 3HAYCHHE H3MEPSIEMOW BEIMYMHBI C TOMOIUIBIO
YCPEIHEHMSI pE3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh NOTPEIIHOCTh U3MEPEHUI;

MPOBOANTH HECIOXKHBIE OSKCIEPUMEHTAIBHBIE HCCIECOBAHUS 3aBHCHUMOCTEH
(¢u3nYeCKUX BEIMYMH (3aBUCUMOCTHU IIyTH PAaBHOMEPHO JBUXKYIIErOCs Tela OT BPEMEHHU
JBUKCHUSI TEJa, CUJIBl TPEHUS CKOJIBKEHHUS OT CHJIBl HOPMAJILHOTO JAaBJICHUS, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tel U HE3aBUCUMOCTU CHJIBI TPEHHS OT IUIOIIAJH
CONPUKOCHOBEHUS TE€J, CHJIbI YNPYTrOCTU OT YIJIUMHEHHs MPY>KUHBI, BBITAJIKHUBAIOIIEH
CUJIbI OT O00BEMa TOTPYKEHHOM YacTH Tela M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBHCHUMOCTH OT IJIOTHOCTH T€J1a, OT MTyOUHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUTABaHMUS TEJ, YCJOBHM pABHOBECHS pblyara U OJIOKOB): COBMECTHO C YYHUTEIEM
dbopMynupoBaTh 3amady W THUIOTE3Yy HCCIEAOBAHUSA, CAMOCTOSITENFHO IJIAHHPOBAThH
UCCIIEJOBAaHHE,  CAMOCTOSITEIbHO  cOOMpaThb  AKCIEPUMEHTAIBHYI0  YCTaHOBKY
C UCTOJIb30BaHNEM MHCTPYKINH, MPEACTABIATH MOIyYSHHbIE 3aBUCUMOCTH (PHU3UIECKIX
BEJIMYMH B BUJAE Tabnuil U TpaduKOB, OLIEHWBATH MOTPEIIHOCTH, JAENIaTh BBIBOJBI
0 pe3yJibTaTaM HCCIIEIOBAHUS;

coOI0/IaTh TIpaBWJIa TEXHUKU O€30MacHOro Tpynaa mpHu pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yYKa3bIBaTh MPUHIUIBI JCUCTBUA TPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, AUHAMOMETP, COOOIIAIOIINECS COCYAbI, OapOMETp, phluar, MOJBHKHBIA H
HEMOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

XapaKTepU30BaTh MNPUHIUIBI JCHCTBUS H3YUYEHHBIX NPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHX TPOIIECCOB C OMOPOW Ha WX OMHCAaHUA (B TOM YHCIE:
HOJIIIUITHUKY, YCTPOMCTBO BOJOMPOBOMA, TUIPABINYECKUI Mpecc, cudoH, MaHOMETP,
BBICOTOMED, MMOPUTHEBOM HACOC, APEOMET] ), HCTIOB3YsI 3HAHUS O CBOMCTBAX (PH3UIECKHIX
SIBIICHUI ¥ HEOOXO0IMMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMATHUYHbIE PUCYHKHM M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPHU PEIICHUN
y4eOHO-ITPAKTUUECKUX 3a71ay;

OPUBOJUTH TNPUMEPHI (HAXOAUTh HH(OPMALMIO O MpUMEpPax) MPAKTHIECKOrO
UCTIONb30BaHUsl (PM3MYECKNX 3HAHWM B TOBCEAHEBHOW JKM3HHU ISl OOECIICYCHHS
Oe3omacHocT Tpu oOpalleHuu ¢ OpudopaMu M TEXHUYECKMMHU YCTPOWCTBaMH,
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COXPAHEHHUS 370POBbsI U COOJIIOICHUS] HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKpYKaroIIen
cpeze;

OCYIIECTBIISATh OTOOp MCTOYHHMKOB HH(pOpMaluuu (HU3HUECKOTO COAECpKAHUS
B lIHTEpHETE, CaMOCTOSATENBHO (POPMYIIUPYSI OUCKOBBIN 3aIPOC, HA OCHOBE UMEIOIINXCSI
3HAaHUU U MyTEM CPABHEHUS PA3IMYHBIX UCTOYHUKOB BBIIETATH HH(POPMALIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJb30BaTh IPU  BBIIOJHEHUM YYE€OHBIX 3aJaHUN HAYYHO-IOMYJISIPHYIO
auTepaTypy (DU3HUECKOTO COJIEpXKaHUs, CIpPaBOYHBIE MaTepuaibl, PECypChl CETH
WnTepHer, Bnaaerb nOpuéMaMu KOHCIIEKTHUPOBAHMs  TEKCTa, IpPeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO37aBaTh COOCTBEHHBIE KPATKUE NMHCbMEHHBIE U YCTHBIE COOOLIEHUS HA OCHOBE
2-3 ucTOYHUKOB HMH(poOpMaUU (U3UYECKOTO COJEpKaHUS, B TOM YHCIE ITyOJIHYHO
JenaTh KpaTKhue COOOUIEHUS O pe3yJbTaTaX MPOEKTOB MM Y4EOHBIX HCCIEIOBAHMIA,
IpU 3TOM TPaMOTHO HCHOJIb30BaTh W3YUYCHHBIN MOHSATUIHBIN anmapaTr Kypca (U3MKH,
CONPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

IPY BBINOJIHEHUH YUE€OHBIX MPOEKTOB U UCCIIE0BAHUMN pacpeesTh 00s13aHHOCTH
B IPYMIIE B COOTBETCTBUHM C IIOCTABJICHHBIMU 3aJ]a4aMHU, CJIEAUTH 3a BBIITOJIHEHUEM IIJIaHa
JNEUCTBUM, AaJIEKBaTHO OIIEHMBAaTh COOCTBEHHBIM BKJIaJ B JAESATENbHOCTb TPYMIIbL,
BBICTPAMBATh KOMMYHUKATHBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIHX.

K xoniy o0yuenus B 8 kiiacce npeaMeTHbIE Pe3yJIbTaThl HA YIITyOJIEHHOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh MOHSITHS (Macca U pa3Mepbl MOJIEKYJI, TETNIOBOE JIBMIKEHHUE aTOMOB U
MOJICKYJI, arperaTHbIe COCTOSIHHS BEIICCTBA, KPHCTAIMYECKHE W amMop(dHBIE Tena,
HACBIIICHHBI W HEHACHIIICHHBIA Tap, CIOCOObl WM3MEHEHUSI BHYTPEHHEH JHEpPruw,
AJIEMEHTAPHBIN AJIEKTPUUECKUI 3apsij, MPOBOIHUKH, MOTYIPOBOJIHUKH, TUIJICKTPUKH,
MCTOYHUKH MTOCTOSTHHOTO TOKA, JJIEKTPHUYECKOE M MArHUTHOE TOJIsl, ONTHYECKAsl CHCTEMA)
Y CUMBOJIMYECKHUH SI3bIK (PU3UKH MPU PEIICHUH YICOHBIX U MPAKTUYECKUX 3a]1ay;

YBEPEHHO pa3inyaTh SBJICHHUS (TEIUIOBOE paclIMpeHue (CKaTue), TEmIoBOe
paBHOBecHE, TOBEPXHOCTHOE HATSDKEHHE, CMayWMBaHUEe, KalWUISIPHBIC SIBICHUA,
UCTIapCHUE, KOHJCHCANMs, IUIABJICHUE, KPHUCTALIW3AINS, KHIICHUE, CITOCOOBI
Terionepeaayr  (TErIONPOBOTHOCTh, KOHBEKIIMS, H3IY4YCHHUE), TEIJIOBBIC ITOTECPH,
AIIEKTPU3AIUS TEJI, B3aUMOACHCTBHUE 3apSI0B, IEHCTBUS JIEKTPUIECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICCTBHE MAarHWTOB, NCHCTBHE MArHUTHOTO TIOJS HAa TPOBOIHUK
C TOKOM) IO OIMCAaHWIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JTEMOHCTPUPYIONIUX JaHHOE (PU3NUECKOE SBIICHUC;

pacro3HaBaTh MPOSBIICHUE NU3YUCHHBIX (PU3NUYECKUX SIBJICHUI B OKPYIKAIOIIEM MUPE
(B TOM ymciie pU3NUECKHE SIBJICHUS B IPUPOJIC: TOBEPXHOCTHBIC M KAMMIIISIPHBIC SIBJICHUS
B IIPHPOJIC, KPUCTAJLTBI B IpUpo/e, n3nydenne CorHIla, 3aMep3aHue BOJIOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEsI, CHETa, dJICKTPUYECKHUE SIBIICHUs B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPTAaHU3MOB, MATHUTHOE ToJie 3eMiH, Aperd MorocoB, PoOh
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MAarHUTHOTO TOJI JJIsi JKU3HU Ha 3eMJie, MOJIAPHOE CHUSHHUE), MPU 3TOM NEPEBOAUTH
MPAKTUYECKYIO 3a/1adyy B YueOHYIO, BBIIETSATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKH)
bu3HYeCcKUX SBJICHU;

ONMKCHIBATh HU3YYEHHBIC CBOMCTBA Tel W (PU3UYECKUE SBJICHUS, HCIONb3YS
dbu3nueckue BEIMYUHBI (TeMmeparypa, BHYTPEHHSSI SHEPrus, KOJIUYECTBO TEIUIOTHI,
pabora raza, yjAelbHas TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAs TEILIOTa IUIABJICHHUS,
yAelbHasl TeIIoTa NapooOpa3oBaHUs, VJAeNbHAas TEIJIOTa CropaHus TOILUIMBA,
KOA(pGUIIUEHT TMOJIE3HOTO ACHCTBUS TEIUIOBOM MAIMHBI, OTHOCHTEIbHAS BIIaXKHOCTD
BO3/yXa, DJJEKTPUYECKMU 3apsl, CHJa TOKa, OJJIEKTPUYECKOE  HaIpsDHKEHHE,
CONPOTHBJIEHUE NPOBOAHKKA, J/]C B IeNH MOCTOSTHHOTO TOKA, JJIIEKTPUYECKOE YAECTBHOE
CONPOTHUBJIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JEKTPUUYECKOr0 TOKA), IPH ONUCAHUU
MPaBUIIBLHO TPAKTOBATH (PM3UUECKUIN CMBICIT UCTIOIB3YEMbIX BETUYUH, UX 0003HAUYCHHUS U
CAVHUIIBI (U3MYECKUX BEIUYUH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JaHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMHU BEJIUYMHAMH, CTPOUTH TpPapuKU H3yYCHHBIX
3aBUCUMOCTEN (U3HUECKUX BEJINYUH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBICHHUS U IPOLIECCHI, HUCIOIb3YS
OCHOBHBIC ITIOJIOXKEHHUS MOJIEKYJSIPHO-KMHETUYECKOM TEOPUU CTPOEHUS BELIECTBA,
ypaBHEHHE TEIUIOBOrO OalaHca, 3aKOH COXPAaHEHUS 3JIEKTPUYECKOro 3apsijia, 3aKOH
KyJioHa, npyHIHN Cyneprio3uliiuy 3JIEKTPUUECKUX MOJIer, 3aKoH OMa 1715 y4acTKa LT,
npaBuia Kupxroda, 3akon Owma s monHoW uenu, 3akoH J[koynsa-JleHna, 3akoH
COXpaHEHUsl HEPrUH, MPU 3TOM pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €ro
MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH IPOCThIE PUINUECKHE MOJIEIH PEaTIbHBIX 00BEKTOB, TPOLIECCOB U SABJICHUH,
BBIACIISTH [IPU 3TOM CYILLECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, MPOLIECCOB,
SIBJICHUM, TIPUMEHATh (HU3UIECKUE MOJICIU ISl OObsICHEHUST (PU3UYECKUX MPOIIECCOB U
penieHust yueOHbIX 3a]1ay;

OOBACHATH (HPU3MUECKUE SIBJIICHUS, MPOLECChl U CBOMCTBA TeJ, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallUd MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U peliaTh
KaueCTBEHHbIE 33]Ja4M, B TOM YHUCJIE€ TPEOYIOIIKE YHUCIEHHOTO OLIEHUBAHUS XapaKTEPHBIX
3Ha4YCHUI PU3UUECKUX BEJTUYHH, TIPU 3TOM BBIOUPATh aJIeKBaTHYIO (PU3UYECKYIO MOJIEb,
BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M W BBICTPAMBATh JIOTUYECKYIO IIETOYKY
paccyXJIeHu ¢ Omopol Ha M3YYEHHBIC CBOMCTBA (DU3WUYECKUX SIBJICHUMU, (DU3NUECKUE
3aKOHBI, 3AKOHOMEPHOCTH M MOJEIH;

YBEPEHHO pelllaTh pacu€THbHIE 3a/1a4M (C ONMOpoil Ha 2—3 ypaBHEHUS) IO U3YYaEMbIM
TeMaM Kypca (U3MKH, BBIOUpas aieKBaTHYIO (PU3UYECKYIO0 MOJIETh, C UCIIOIh30BAHUEM
3aKOHOB U (OpMyJ, CBSA3BIBAIOMUX (DU3UYECKHUE BEJIMYMHBI, 3aMHCHhIBaTh KPAaTKOE
YCJIOBHE U Pa3BEPHYTOE PEIICHHUE 3aJa4M, BBISBISATH HEJOCTAIOLINE WM U30BITOYHBIC
JaHHBIE, 0OOCHOBBIBATH BBHIOOP METO/A PEIICHUS 3aJla4yH, WCIOJIb30BaTh CIPABOYHBIC
JaHHBbIE, TPUMEHSATh METOJbl aHalIW3a Pa3MEPHOCTEH, HCIOJb30BaTh rpaduyecKue
METO/bl PEIICHMs 3a7ay, MPOBOJUTH MaTeMaTH4YeCKue MpeoOpa3oBaHUS U PACUETHI,
OLICHWBATh PEATUCTHUYHOCTh IOJYYEHHOTO 3HA4YeHUA (U3HUECKOH  BEIMUYMHBI
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U ONpeNensTh Pa3MEPHOCTh (PU3NYECKOM BENUUYMHBI, MOJYYEHHOW MpPU PpEIICHUU
3a]1a4H;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEUIUTh MPHU MOMOIIM (PU3HYECKHX
METOJIOB, U MIpeJIaraTb OPUEHTUPOBOYHBIN CIIOCOO PENICHMS], B OMTUCAHUU UCCIICIOBAHUS
pacrio3HaBaTh  IPOBEPSIEMOE  MPEAINOJIOKEeHHEe  (TUIOTE3y), HHTEPIPETUPOBATH
MOJIyYeHHBIN PE3ybTarT;

IIPOBOJMTD OTBITHI 10 HAOTIOACHHUIO (PU3NUECKUX SIBICHUN WM PU3NYECKUX CBOMCTB
Ten (KamwuUIsipHBIE SIBICHHS, 3aBUCMMOCTb JaBJICHHS BO3AyXa OT €ro o0béma u
TeMIIepaTypbl, CKOPOCTH MPOIECCa OCThIBaHMS (HarpeBaHus) MpU U3IYYCHUH OT I[BETa
U3TyvaromeH (TMoroaroiel) MOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJIBI OT TEMIIEPATYPHI
KUAKOCTH M IUIOWAAM €€ TOBEPXHOCTH, OJJIEKTpPU3alus Tel W B3aHUMOJECHCTBHE
AIIEKTPUYECKUX 3apsijioB, B3aUMOJICHCTBUE TOCTOSIHHBIX MAarHWTOB, BHU3yaJU3alUs
MarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHMWTOB, ACHCTBHS MarHUTHOTO TOJISl Ha TIPOBOJIHUK
C TOKOM, CBOMCTBA AJICKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATENSI TOCTOSTHHOT'O TOKA):
(GopMyIIMpOBaTh NPOBEPSIEMOE MPEANOIOKEHNE (TUIIOTE3Y) O BO3MOXKHBIX pe3yJbTaTax
HAOJIOICHUM, CaMOCTOSITENIbBHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOIO Habopa
000py10BaHus1, OMMCHIBATh X0/ ONbITA U (POPMYIUPOBATH BHIBOIBI;

MIPOBOAMTH MPSIMBIE U KOCBEHHBIC U3MEPEHUSI (PU3UIECKIX BEIHUMH (TeMIiepaTypa,
OTHOCUTEJIbHAS BIAXKHOCTh BO3/yXa, CUJIa TOKA, HANPSKEHUE, YJeIbHAs TEINIOEMKOCTh
BEIIECTBA, CONPOTUBICHUE NPOBOJHUKA, pabOTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA)
C HCIOJb30BaHUEM AHAJIOTOBBIX U LIU(PPOBBIX TPHUOOPOB, 0OOCHOBBIBATH BHIOOP METOJA
U3MepeHus, (QUKCUPOBATh MOKa3aHUs MPUOOPOB, HAXOAWTHh 3HAUECHUE HU3MEpsieMOn
BEJIMYMHBI C TOMOIIBIO YCPETHEHHUs] PEe3yJbTaTOB CEPUM H3MEPEHUN M OLICHUBATH
MIOTPEIIHOCTh H3MEPEHNN;

OPOBOJUTh 3KCHEPUMEHTAIbHBIE MCCIEIOBAaHUS 3aBUCUMOCTEH (U3HYECKUX
BEJIMYMH (3aBUCUMOCTb [IaBJIEHUS BO3[yXa OT €ro oObEéMa W HarpeBaHus WIH
OXJIQKJEHUS, MCCIEAOBAHUE SBJICHUS TEIUIOOOMEHA IMpPHU CMEIIMBAHWU XOJOIHOW U
ropsitueid BOJIbI, 3aBUCUMOCTb COINPOTHUBIIECHUS MPOBOJHMKA OT €ro JIJIMHBI, IJIOLIAaAU
NOMNEPEYHOT0 CEUEHHSI U YAECIBHOIO CONPOTUBIIEHHUS BEILIECTBA TPOBOIHUKA, CUJIBI TOKA,
IPOTEKAIOLIEro 4Yepe3 MPOBOAHUK, OT HANPSIKEHHUs Ha IMPOBOJHHUKE, HCCIIEJOBAaHHE
MOCJIEIOBATEIBLHOTO M MapaJJIeIbHOTO COEIMHEHUW MPOBOAHUKOB): COBMECTHO
C yuuTeneM (OpMyIHpPOBaTh 337adyy U THUIIOTE3y HCCIEAOBAHMS, CAMOCTOATEIHHO
IUIAHUPOBATh ~ UCCIIEJIOBAHME, CAMOCTOATEIBbHO COOUpPATh  AIKCHEPUMEHTATbHYIO
YCTaHOBKY C MCMOJIb30BAHUEM WHCTPYKIIMH, IPEICTABIATh MOJyUYEHHbIE 3aBUCUMOCTH
¢u3znyecKux BETUYMH B BUAE TaOMUI] U TpadUKOB, OLEHUBATH MOTPEIIHOCTH, JeNaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

coOmoaTh TpaBuia Oe3omacHOro Tpyaa Tmpu  paboTe ¢ J1abopaTOpHBIM
o0opynoBaHUEM;

XapaKTepU30BaTh MPUHIUMBI JACUCTBUS HW3YYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C ONOPOM HA MUX OMUCAHUA (B TOM YHCIE:
CUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOMHA, aMIIEpMETpP, BOJIBTMETP,
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CYETUMK DIIEKTPUUECKOW SHEPIHH, dJIEKTPOOCBETUTENIbHBIE MTPUOOPHI, HarpeBaTEIbHbIC
ANEKTPONPUOOPHI (IPUMEPHI), MPETOXPAHUTEIIN U UX MPUMEHEHHUE B OBITY U TEXHUKE,
NPUMEHEHUE  MOCTOSIHHBIX  MAarHuTOB,  JJICKTPOMArHUTOB,  AJIEKTPOJABUTATEIb
MOCTOSIHHOTO TOKa), HCIIOJb3ysl 3HAHMS O CBOMCTBaX (PU3MYECKHUX SBJICHUM,
HEe0OXoanMbIe (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH,

pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M H3MEPUTENbHbIE MPUOOPHI
M0 CXE€MaM U CXEMATUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CTrOpaHUs, JJIEKTPOCKOIl, PEOCTaTr), COCTABIATH
CXEMbI JJIEKTPUUYECKHUX IIeMei ¢ MOCIeI0BATEeNbHBIM U TMapajuleIbHbIM COETUHEHUEM
AJIIEMEHTOB, pa3jinyas YCIOBHbIE OOO3HAYEHUs BJIEMEHTOB 3JJIEKTPUUYECKHX LEIEH,
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKHU WM3YUYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTETFHBIX MPUOOPOB M TEXHOJOTMUECKHX MPOIECCOB MPU PEIICHUU Y4eOHO-
MPaKTUYECKUX 3a]1ay;

OPUBOJUTH TPUMEPHI (HAXOAUTh HMHQPOPMAIIMIO O MPUMEpPax) MPaAKTUYECKOTO
UCIIOJB30BaHUsl (U3UYECKUX 3HAHUW B TOBCEJHEBHOM KHU3HM [IJI1 OOECIICUCHUS
0e30macHOCTH Mpu OOpalleHHMH C NpuOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUs 37J0POBbS U COOTIOACHHS HOPM DKOJIOTUYECKOTO MOBEICHUSI B OKPYKAIOIIEH
cpene;

OCYIIECTBIISITh MOUCK HH(OpMainuu ¢uznyueckoro conaepxanusi B HHTepHere,
CaMOCTOATENbHO (OPMYJIHPYs TTOUMCKOBBIM 3alpoc, Ha OCHOBE MMEIOIINXCS 3HAHUM U
CpPaBHEHMS JOTIOJHUTEJIbHBIX UCTOYHUKOB BBIJIETATh UH(GOPMAIIUIO, KOTOpasi SABISETCS
MPOTUBOPEYUBOM HIIM MOXKET ObITh HEJTOCTOBEPHOM;

WCTIOJB30BaTh TPU  BBIMIOJTHEHUM YYEOHBIX 3aJaHUN  HAYyYHO-TIOMYJISIPHYIO
JUTEPATypy (HUUYECKOTO COJIEpKaHMs, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WutepHer, BrnageTth nOpuéMamMH KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKUE YCTHBIE COOOIICHHS, 00001as

HH(pOpMAIINIO W3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO COJEpIKAHUS, B TOM YHCIIE
nyOJMYHO  TPENICTaBISATh  pe3yJbTaThl  MPOEKTHOM WM  HCCIEI0BATEIbCKOU
JEATEIIbHOCTH, MPU 3TOM TPaMOTHO HCIIOJIb30BaTh M3YUYCHHbI MOHSATUIHBIN ammapar
Kypca (pu3uKu, COMPOBOXK/IATh BRICTYIUICHUE MPE3EHTAIINECH;
IpPU  BBITIOJIHGHUH YUYEOHBIX TMPOEKTOB M WCCJICAOBAHMMA (DU3HUYECKUX IMPOIIECCOB
pacrpenensTh 0OSI3aHHOCTU B TPYMIE B COOTBETCTBUM C TOCTaBJIICHHBIMH 3a/auaMH,
CJICAUTh 3a BBHIMIOJIHEHUEM IIJIaHA JCUCTBUM W KOPPEKTUPOBATH €ro, ajeKBaTHO
OIICHMBAaTh  COOCTBEHHBIM  BKJIAJ B  JIEATEILHOCTh  TPYMIbl, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE, MPOSBIISIS TOTOBHOCTH pa3periaTh KOH(PIUKTHI.

K xoniy oOyuenust B 9 kiiacce rmpeMeTHbIE pe3yabTaThl Ha YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS (CHUCTEMa OTCYETa, OTHOCUTEIBHOCTh MEXaHUYECKOIrO
JNBW)KEHUS, HEBECOMOCTb U INEPETPYy3KH, LEHTP TSKECTH, MEXaHUYECKHUE BOJIHBI, 3BYK,
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UH(Qpa3ByK W YJIbTPA3BYK, AJIEKTPOMATHUTHBIE BOJIHBI, PEHTTEHOBCKOE H3IYyUYEHUE,
IKaja 3JEKTPOMArHUTHBIX BOJIH, ICTOYHUKH CBETA, OJM30PYKOCTh U AAIBHO30PKOCTD,
CHEKTPHl UCIyCKAaHUS U TOIJIOIIEHUs, aibda-, 6eTa- U raMMa-u3IydeHusi, U30TOIIbI,
sJlepHasl ¥ TEPMOsJIEpHasi IHEPreTUKa) U CUMBOJUYECKUN A3BIK (DU3UKU MPHU PEIICHUU
y4eOHBIX U MMPAKTUYECKHUX 33]1a4;

YBEPEHHO pa3inyaTrh SIBJICHUS (PAaBHOMEPHOE UM HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBKEHUE, PABHOYCKOPEHHOE MPSAMOJUHEHHOE NBH)KEHHE, CBOOOJIHOE MajJeHHUE Tell,
JIBW)KEHUE IO OKPYKHOCTH, B3aMMOJICHCTBUE TEJ, PABHOBECHE MATEPUAIBHOU TOYKH,
pEaKTUBHOE JBUKEHUE, HEBECOMOCTb, KOJIeOaTeNbHOE MABMKEHUE (rapMOHUYECKUE,
3aTyXarlolulue, BbIHY)KJICHHbIE  KOJIEOAaHUs), PE30HAHC, BOJHOBOE  JBUKEHUE
(pactipocTpaHeHHe M OTpaKEHHME 3ByKa, HHTepdepeHIus U Iudpakius BOJH),
IPSAMOJIMHEWHOE PACIpOCTPAHEHUE, OTPAKEHUE M IPEIIOMIICHHE CBETa, IIO0JIHOE
BHYTPEHHEE OTPAXEHHE CBETA, PA3JIOKEHUE OEJIOro CBETa B CIEKTP M CII0KEHHE
CIIEKTPAJIBHBIX LIBETOB, €CTECTBEHHAS PAAUOAKTUBHOCTDH, BO3SHUKHOBEHUE JIMHENYATOTO
CIEKTpa W3JIyYeHHs) N0 ONKUCAHHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBICHUE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBJICHUHN B OKPYIKAIOIIIEM MUPE
(B TOM yucie (pU3nYEeCKue SIBJICHUS B IPUPOE: NPUIUBBI U OTIMBBI, JBUKEHUE TUIAHET
ConHEeYHO! CUCTEMBI, PEAKTUBHOE JABUKEHHUE KUBBIX OPraHU3MOB, BOCIPHUAITUE 3BYKOB
JKUBOTHBIMM, 3€MJIETPSICEHUE, CEHUCMHMYECKHME BOJHBI, I[yHaMH, 05XO, IBETAa TE,
ONTHUYECKUE  SBJIEHUS B  MNpUPOJE, OHOJOTMYECKOe  JEMCTBHE  BUIUMOTO,
yIbTPa(hHOJIETOBOTO M PEHTICHOBCKOTO H3JIy4YEHUH, €CTECTBEHHBIH PaOaKTUBHBIN
(G oH, KOCMUYECKHUE JTy4d, PaAMOAKTUBHOE U3TyUYE€HHUE MPUPOIHBIX MUHEPAJIOB ACHCTBUE
PAIMOAKTUBHBIX HW3JIYYEHUH Ha OpraHu3M 4YeloBeKa), MIpPH OTOM TEPEBOJUTH
MPAKTUYECKYIO 33/adyy B y4eOHYIO, BBIICINSATH CYIICCTBEHHBIE CBOWMCTBA (MPU3HAKH)
(bU3NYECKUX SBJICHHI;

OMKCHIBATh W3YYEHHBIC CBOMCTBA Te€N W (PU3UUYECKHE SIBJICHUSA, HCIOIb3YS
(bu3nYecKue BENIMUYMHBI (CPEAHSSt U MTHOBEHHAsh CKOPOCTh Tela MPU HEPaBHOMEPHOM
IBWKECHUHU, YCKOPEHHME, IIEPEMEIICHUE IPU PABHOYCKOPEHHOM IPAMOJHUHENHOM
JIBWKCHUH, YIJIOBAasi CKOPOCTb, LIECHTPOCTPEMHUTEIIBHOE YCKOPEHUE, CUila TPEHHUs, CUjla
YOPYTOCTH, CUJIa TSAXKECTH, YCKOPEHUE CBOOOHOTO MAa/IeHUsl, BEC Tela, LEHTP TSHKECTU
TBEPJIOTO TEJa, UMITYJIbC TeJa, UMITYJIhC CHJIbI, MOMEHT CHJIbI, MEXaHW4ecKkas paboTa u
MONIHOCTh, IMOTEHUHAJIbHAS JHEPrus TeNa, MOAHATOrO HaJ IOBEPXHOCTBIO 3EMIIH,
MOTEHUHUAJIBHAS DHEPTHUS CXKATOM TNPYKUHBI, KUHETUYECKAs DHEPIHs, MOJIHAS
MEXaHUYeCKas SHEPrus, MEPHOJ] U YacTOTa KOJIeOaHWU, MEePUO] MATEMAaTHYECKOTO U
MPY>KMHHOTO MAasITHUKOB, JJIMHA BOJIHBI, TPOMKOCTbh 3BYyKa M BBICOTA TOHA, CKOPOCTH
CBETa, MOKa3aTelb NPEJIOMIICHHS CpPElbl), MPU OMUCAHUM MPABUIBHO TPAKTOBATH
(buU3MYECKUI CMBICIT UCTIONIB3YEMBIX BEJIMYMH, UX 0003HAUEHUS U €UHUIBI PU3NYECKHUX
BEJIMYMH, HAXOAUTb (POPMYJIbI, CBS3BIBAIONIME JIAHHYIO (PU3WYECKYIO BEIUYUHY
C JAPYrUMH BEJIMYMHAMH, CTPOUTH TPadUKU H3YYCHHBIX 3aBHUCHUMOCTEH (PU3NUYECKUX
BEJINYMH;
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XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SIBJIICHUS W MPOLECCHI, UCIOJIb3Ys
3aKOH COXPAHEHUSI SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIIUI CYMEPIO3UIUN
CUJI, MPUHIMI OTHOcUTelbHOCTH ['anmmnesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUSs
UMITyJIbCa, TEOPEMY O KMHETHYECKON sHepruu, 3akoH ['yka, 3akoH bepHysuiM, 3aKOHBI
OTpaXEHUS W TMPEJIOMIICHUS CBeTa, (OPMyTy TOHKOW JWH3BI, IJIAHETAPHYIO MOJENb
aToMa, HYKJIOHHYIO MOJIeJb aTOMHOIO $Jipa, 3aKOHbl COXPAaHEHMs 3apsj0BOr0 U
MacCOBOTO YHCENl TpPH SJEPHBIX pPEaKIusX, MNpU OTOM pas3linyaTh CIOBECHYIO
(bOpMyITHUPOBKY 3aKOHA U €T0 MAaTEMaTUIECKOE BhIPAKEHNUE;

CTpPOUTh (PU3MUECKHE MOJENIM peajJbHbIX OOBEKTOB, MPOIECCOB U SBJICHUM,
BBIICIISITH ITPU 3TOM CYIIIECTBEHHBIC 1 BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB, TIPOIIECCOB,
SIBJICHUM, IPUMEHATh (PU3NYECKUE MOJACIHU JUIsl O0OBsICHEHUST (PU3UYECKUX MPOIECCOB U
penieHust yueOHbIX 3a]1ay;

OOBSICHATh (PU3MUECKUE SBJICHMS, MPOLECChl M CBOMCTBA TEJ, B TOM YHCIE
B KOHTEKCTE€ CHUTyallUd MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U pelIaTh
KaueCTBEHHBIC 33/1auH, B TOM YHCJIe TPEOYIOIINE YUCICHHOTO OLCHUBAHUS XapaKTEPHBIX
3HaYCHUHN (PU3NUECKUX BEJIMYMH, TPU STOM BHIOMPATH aJIeKBATHYIO (PU3UYECKYIO MOJIETb,
BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M W BBICTPAUBATHh JIOTUYECKYIO LIEIOYKY
paccyXaeHui u3 2—3 1aroB ¢ ONOpod Ha U3YUYEHHbIE CBOMCTBA (PM3UYECKUX SBJICHUMH,
bu3nUecKue 3aKOHbI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pelllaTh pPAcuy€THBIC 3ajlaud MO HM3y4aeMbIM TemaM Kypca (GU3UKH,
BBIOMpAs a/IeKBAaTHYIO0 (DU3UYECKYIO MOJEINb, C HCIOJIb30BAHUEM 3aKOHOB U (popmyl,
CBSI3BIBAIOIINX (PU3NYECKHUE BEIMYMHBI, 3alUCHIBATh KPATKOE YCIIOBUE U Pa3BEPHYTOE
pellIeHne 3aJa4M, BBISBJISATh HEJOCTAIOIINE WM U30BITOYHBIC JAaHHbBIE, OOOCHOBHIBATH
BBHIOOp MeETO/a peIIeHUs 3aJadd, HCIOJIb30BaTh CIPABOYHBIC JIaHHBIC, MPUMEHSTH
METOJIbl aHAJIM3a Pa3MEPHOCTEH, UCIOIB30BaTh IPaPUUECKUE METOIbI PEIICHUS 3a/1ad,
MPOBOJAUTH MaTeMaTUYECKHE MPeoOpa3oBaHus U pacu€Thl, OLICHUBATH PEATUCTUYHOCTD
MOJIyYCHHOTO 3HA4YeHHUS (U3MYECKOM BEJIMYMHBI M OMNPEACNATh Pa3MEPHOCTh
(bU3UYECKON BETMYHMHBI, TOTYUYSHHOU MPU PEIICHUN 3aa4H;

pacno3HaBath MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIN (U3HUECKUX
METOJIOB, U TIPEJIJIaraTh OPUEHTUPOBOYHBIN CITOCOO PEIIeHMS, B ONIMCAHUN UCCIICIOBAHNUS
pacro3HaBaTh MPOBEPSAEMOE MPEION0KEeHUE (TUIIOTE3Y), OLICHUBATH IMPABUIHLHOCTh
MOpsiAKA MPOBEICHUS UCCIIEA0BAHUS, UHTEPIIPETUPOBATH MOTYYCHHBIN pe3yJbTarT;

MPOBOJMUTHL OIBITHI 1O HAOMIOACHUI0 (U3UYECKUX SBICHUM WIH (PU3HMYECKUX
CBOMCTB TeJ (M3y4yeHue BTOporo 3akoHa HeloToHa, 3aKkoHa COXpaHEHUs JHEPTUH, 3aKOHA
COXpaHEHUS UMITYJIbCA, ICMCTBUE 3aKOHA bepHy I 1 BOSHUKHOBEHUE MOIbEMHOU CUJTTBI
KpbLJla, 3aBUCUMOCTh TIepuoja KoJeOaHUil NMPY>KUHHOTO MasTHUKAa OT MaccChl Irpy3a U
KECTKOCTU TPYXUHBI M HE3aBUCUMOCTh OT aMIUTUTYAbl MallbIX KOJIeOaHMUIA,
NPSIMOJIMHEMHOE PACTPOCTPAHEHHE CBETa, pa3JjoKEeHHE Oelloro cBeTra B CHEKTP,
U3Yy4YEHHUE CBOMCTB M300pakeHMs B TNIOCKOM 3€pKaJie U CBOMCTB U300paKeHUs IMpeIMeTa
B COOMpArOIIel JTUH3e, HAOIIOCHUE CIUIONTHBIX U JIMHEHYAThIX CIIEKTPOB M3ITyUYCHUS):
(bopMyIMpPOBATH MPOBEPSIEMOE MPENOI0KEHHE (TUIIOTE3Y) O BO3MOKHBIX pe3yJIbTaTax
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HAOJIIOJICHUI, CaMOCTOSITENIBHO cOoOMpaTh YCTaHOBKY W3 U30BITOYHOrO Habopa
000py/I0BaHus1, ONMCHIBATh XOJ1 ONBITA U (DOPMYITHPOBATH BHIBOJIBI;

IPOBOJUTH IPU HEOOXOJUMOCTU CEPUIO MPSIMBIX U3MEPEHUN, ONIpeNess CpeaHee
3HAYEHUE H3MEPSEMOI BEJIMYMHBI U OINPEAENss MOIPELIHOCTh PEe3yIbTaTOB MPSMBIX
U3MEPEHUA, 000CHOBBIBAThH BBIOOP cIOCO0a U3MEpPEHUS (M3MEPUTENIBHOTO MPUOOpa);

IPOBOJIUTH KOCBEHHbIE M3MEPEHUsI (PU3NUECKUX BEIUYUH (CPEIHSsI CKOPOCTh U
YCKOpPEHUE TeJla NP PaBHOYCKOPEHHOM JIB)KEHUH, YCKOPEHHE CBOOOIHOTO MaJleHus,
KECTKOCTh MPY>KUHBI, KOAPOUIIUEHT TPEHUS CKOJIbKEHHS, MEXaHU4YecKas padoTa u
MOII[HOCTb, YaCTOTAa U IIEPUO/1 KOJIEOaHUI MaTEMaTUUECKOT0 U MPY>KUHHOTO MasiTHUKOB,
(doKycHOE paccTosiHuEe cOOMparouieil IMH3BI U €€ ONTHYeCKas CHIa, paJHOaKTHUBHBIMN
($OH) ¢ HCTONB30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB: 0OOCHOBHIBATH BHIOOD
METoZa  W3MEpEeHMs, IUIAHUpOBaTb  M3MEPEHHUs, CaMOCTOSITEIbHO  COOHMpaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, BBHIYHCISATH 3HAUEHUE BEIWYMHBI U aHATU3UPOBATH
MOJTyYEHHBIE PE3yJIbTaThl, OLEHUBAS TOTPEIIHOCTH PE3YIbTATOB KOCBEHHBIX H3MEPEHUM;

IPOBOJIUTh OKCIIEPHUMEHTAIBHBIE HCCICOBAHUS 3aBUCHUMOCTEH  (U3NYECKHUX
BEeIMYUH (3aBHCHUMOCTh TIyTH OT BPEMEHH TIPU PABHOYCKOPEHHOM JBM)KCHUU
0e3 HayaJlbHOM CKOpPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAJBHOTO NIaBICHUS, TIEpHoAa KOJIeOaHN MaTeMaTHUECKOTO MasTHUKA OT JIJTHHBI
HUTH, OIIPENICIIEHNE YCKOPEHHUS CBOOOJHOTIO TaJeHUs, HCCIEJOBAHUE HW3MEHEHUs

BEJIMUMHBI U HAIIPABJICHUS MHIYKIMOHHOIO TOKA, 3aBUCUMOCTh yTJjla OTPa)KEHUs CBETa
OT yTJia MajeHus, yria IpeJoMIIeHHUs OT yIJia MaJeHHsi CBETOBOTO JIy4a, UCCIICOBAHNE
TPEKOB: M3MEPEHHE IHEPTUU YaCTHUIBI MO TOPMO3HOMY MyTH (o QoTtorpadusm)):
COBMECTHO C yuuTedaeM (QOpMyIupoBaTh 3aqady M THUIOTE3y HCCIEIOBaHMUSA,
CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh  HUCCIIEOBaHHE,  CaMOCTOSITENbHO  COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, IPECTABIIATH [TOJIyYEHHbIE 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BHJE Ta0bmuil W TpadUKOB, OLIEHWBATH MOTPEIIHOCTH, N€JaTh BHIBOJBI
0 pe3yIbTaTaM MCCIICAOBaHUS;

cobmofaTe TmpaBwia 0Oe30macHOro TpyJa Tmpu padore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HW3YYCHHBIX MPHOOPOB, TEXHHUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKHUX IMPOIIECCOB C OMOPOM Ha MX OMUCAHUS (B TOM UHUCIE:
CHOUIOMETp, NAaTUUKHU TOJIOKEHUS, PACCTOSHHUS U YCKOPEHHUs, pakera, 3XOJOT, OUYKH,
NIepUCKOII, poToanmapat, MUKPOCKOII, TETIECKOT, ONTHYECKHUE CBETOBOIbI, CIEKTPOCKOTI,
03UMeTp, Kamepa BuibcoHa), UCMonb3ys 3HAHUS O CBOWCTBAaX (PM3UUYECKUX SIBJICHUN U
HEOOXOoaMbIe (U3NYECKHE 3aKOHOMEPHOCTH, HCIIOIH30BaTh CXEMbl M CXEMaTHUHBIC
PUCYHKH HW3YYCHHBIX TEXHUYECKHUX YCTPOWCTB, W3MEPHUTEIBHBIX MPUOOPOB U
TEXHOJIOTMUECKUX MPOLIECCOB MPHU PEIICHUN YYEOHO-IIPAKTUUECKUX 3a/1ay, ONTHYECKUE
CXEMBI JIsl IOCTPOCHUS U300paKEHUH B TUIOCKOM 3€pKajie U COOMpAIOIIe JTMH3E;

OPUBOJUTH TNPUMEPHI (HAXOAUTh HH(OPMALUIO O MPUMEpPax) MPAKTHUYECKOTO
UCTIONB30BaHUsl (PU3MYECKNX 3HAHUM B TOBCEAHEBHOW JKM3HMU HJIs1 OOECIICUCHHS
Oe3omacHocT Tpu oOpalleHuu ¢ OpudopaMu M TEXHUYECKMMH YCTPOWCTBaMH,
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COXPAHEHHUS 370POBbsI U COOJIIOICHUS] HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKpYKaroIIen
cpeze;

OCYIIECTBIIAATh IMOMCK HH(popManuu Qusndyeckoro cojaepkanuss B HHTepHere,
CaMOCTOSITENIBHO (OPMYJIUPYs TOUCKOBBIM 3alpoc, HAXOIUTh IYTHU ONPEICIICHUS
JIOCTOBEPHOCTH TIOJYYCHHOW WH(OpMAIMd Ha OCHOBE MMEIONMIUXCS 3HAHUN W
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIOJb30BaTh IPU  BBIIOJHEHUU YYEOHBIX 33JaHUA HAYYHO-TIOMYJISIPHYIO
JaUTepaTypy (U3HUECKOrO COJEp)KaHUsS, CIPaBOYHBIE MaTEpUalbl, PECypChl CETH
WUnTepHer, Bnaaerp NpuéMaMy KOHCIIEKTHMPOBAaHUS TEKCTa, INpeoOpa3oBaHMs
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHBbIE THCHMEHHbIE M YCTHBIE COOOIIECHHS HAa OCHOBE
uH(pOpMAIMM W3 HECKOJbKHX HMCTOYHUKOB (DU3HYECKOTO COJAEpNKaHUsA, ITyOJIMYHO
IIPEACTABIATH PE3YJIbTAThl IPOESKTHON WIH UCCIIEI0BATEIBCKOM NESITENBHOCTH IIPU 3TOM
IPaMOTHO HCIIOJI30BaTh HW3YYEHHBIM IOHATUHHBIN amnmapar W3y4aeMoro paszena
(U3MKK M CONPOBOXKAATh BBICTYIJIEHUE IMPE3CHTALME C Y4ETOM OCOOEHHOCTEU
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE INIAHUPOBAHUE

7 KJIACC
HaumenoBanue
Ne KommuectBo
y pa3aeaoB U TEM [IporpamMmmHoe coniepxanue OCHOBHBIE BU/IBI JICSITEIBHOCTH 00YUYaOIIUXCS
/i qacoB

y4e0HOTO IpeaAMeTa

Paznen 1. ®usuka u ee poJjib

B NO3HAHMH OKPYKAKOLIEro Mupa

1.1 | ®usuka—Hayka
O MpUpPoe

2 dusukKa — HayKa O IPUPOJIE.
SABneHust npupoibl (3JIE€MEHTHI
COAEPKaHUs, BKIIOYAIOIINE
MEXIPEIMETHBIE CBA3H).
DOU3NYECKUE SBJICHUS:
MEXaHUYECKHUE, TEIJIOBBIE,
AJIEKTPUUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC

BrisiBnenue paznuuuii Mexay pusnueckumu u
XUMUYECKUMU MTPEBPALICHHUSIMU.
Pacno3naBanue Gpu3HUECKUX SIBJICHUIA:
MEXaHUYECKUX, TETUIOBBIX, JJIEKTPUYECKHUX,
MAarHUTHBIX U CBETOBBIX.

Habmoienue n onucanue Gpu3ndeckux
SABJICHUU

1.2 | ®usmuueckue
BEJIMYUHBI

4 PuU3NUYECKNUE BEJIMYHHBI.
PasmepnocTh. Enunuiist
(U3HYECKUX BEIHYHUH.
N3mepenne puznueckux
BEJIMYMH. DTAJIOHBI.
dusznveckue NpudopkI.

ena nenenus. [lorpemHocTs
u3sMepenuil. IIpasuia
0e3omacHOro Tpy/ia npu padoTe
C J1abOpaTOPHBIM
000pyI0BaHUEM.
MexayHapoaHasi cucteMa

OnpeneneHue eHbl JeIEHUS IIKaIbI
HU3MEPUTENBHOTO MTPHOOopA.

N3mepenune TMHEUHBIX pa3MEPOB TE U
MIPOMEKYTKOB BPEMEHH.

OrnpeneneHue NorpeurHoCTH MPU MPSIMBIX
M3MEPEHUSX.

N3mepenne 06bEMa KUAKOCTH U TBEPIOTO
Tena.

N3mepenue minonaam ¢ HOMOIIBIO MAJIETKH.
N3mepenue teMnepaTypsl Py TOMOITA
AKUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TeMIEPaTypPBbL.
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equnull. [lepeBo BHECUCTEMHBIX
enHUL B equaunsl CU

H3mepeHne BpeMeHH .

OmnpeneneHre pa3MepoB MajbIX TEJI METOI0M
PSLIIOB.

BrImonHeHNE TBOPUECKUX 3aIaHUI TIO TIOUCKY
CTIIOCO0O0B H3MEPEHHSI HEKOTOPBIX (PU3NICCKUX
XapaKTEePUCTHK, HAITPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHHIA, MAJIBIX
IPOMEKYTKOB BpeMeHu. O0CyxkIeHue
IpeaIaraéMbIX Croco0oB

1.3. | EcrectBeHHO-
HAYYHBI METO/T
MMO3HAHUA

Kak ¢usuka u qpyrue
€CTECTBEHHBIC HAYKU U3yYalOT
npupony. EcrecTBeHHO-HayYHBIH
METO/JI ITO3HAHUS: HAOJIIOICHHE,
MOCTAaHOBKA HAy4YHOT'O BOIpoOCca,
BBIIBIDKCHHE THUIIOTES,
AKCIIEPUMEHT 10 MPOBEPKE
TUTIOTE3, OOBSICHCHHE
Ha0JII01a€EMOTO SIBJICHUS.
Onucanve PU3NYECKUX SIBICHUM
C MOMOIIBIO MOJICIICH

BriiBrkeHue runotes, 0ObSICHSIOMMX MPOCThIE
ABJICHUS, HAIIpUMEp:

— MOYEMY OCTaHABJIMBACTCS ABUKYIIIEECS

10 TOPU3OHTAIBHOM MMOBEPXHOCTHU TEJIO;

— MOYEMY B XKaPKYIO IMOro/1y B CBETIION OJ1eXkKIe
MPOXJIAAHEN, YEM B TEMHOM.

BreiiBrmkenue uei o crocodax mpoBepKH
TUIOTE3.

[IpoBeneHue nccieI0BaHus Mo NPOBEPKE
KaKOM-IM00 TUIOTE3bl, HAPUMED, JATBHOCTh
MoJ€Ta mapuKa, MyneHHOTO TOPU30HTAJIBHO,
TeM OoJIbllIe, 4YeM OOJIbIle BHICOTA MMyCKa.
[TocTpoeHue npocTennX MOJEIeH
(bu3MYeCcKuX SBIICHUM (B BUIE PUCYHKOB WUJTH
CXEM), HaIpuMep, NaJieHUuE NPeaMETa;
MPSIMOJIMHEMTHOE paclpOCTPAHEHHUE CBETA

Hroro no pazaeny
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Paznen 2. IlepBoHayajibHbIE CBEeACHHUS O CTPOCHHUH BelleCTBA

2.1 | CtpoeHue BemiecTBa 2 CtpoeHue BemiecTBa: aTOMbI U Hab6nronenue u uHTEpIipeTaIus onbIToB,
MOJIEKYJIbI, KX Pa3MEPbI U MACChI. | CBUACTEIBCTBYIOMIMX 00 aTOMHO-
OnbITBI, JOKa3bIBAOIINE MOJIEKYJIIPHOM CTPOEHUH BELIECTBA: ONBITHI
JMCKPETHOE CTPOCHHE BEIIECTBA | C PACTBOPEHUEM Pa3IMYHbBIX BEIIECTB B BOJIE.
OneHka pa3MepoB aTOMOB U MOJIEKYJI
C UCIOJIb30BaHUEM (poTorpaduii, moIydEeHHBIX
Ha aTOMHOM CHUJIOBOM MHKPOCKOIIE.
Omnpenenenue pa3MepoB MOJIEKYJIbI METOJIOM
pAAOB
2.2 | JIBWKEHHE H 4 JIBM>KEHME YacTHIl BEIIECTBA. Hao0mronenue u o0bsacHeHHE OPOYHOBCKOTO
B3aMMO/JICHCTBUE CBs13b CKOPOCTH JIBHXKCHUS JBIKEHUSA U siBJIeHUs TudPy3un.
YaCTHI] BEILIECTBA YacTHI] C TEMIIEPATYPOH. [TpoBenenune u 0ObSICHEHHUE OIBITOB
BpoyHOBCKO€E IBH>KEHHE. 110 HAaOJIIOACHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.
Huddysus. Bzaumoneictaue [TpoBenenune u 00bsICHEHUE OMBITOB IO
YaCTHL] BEIIECTBA: IPUTSHDKEHUE U | OOHAPYKEHUIO CHIT MOJIEKYJIIPHOTO
OTTaJIKMBAHUE MPUTSHKCHUS U OTTAIKHUBAHUS
2.3 | ArperatHbie 1 ArperaTHble COCTOSIHHS Onucanue (C UCMOJIB30BAHUEM MTPOCTHIX
COCTOSIHUS BEIIECTBA BELLECTBA: CTPOCHUE I'a30B, MO/ieJIell) OCHOBHBIX pa3JInuuil B CTPOCHUU

WKUJIKOCTEU U TBEPJIBIX
(KpUCTAJUIMYECKHUX ) TEJI.
B3anmocBsI3b MEX 1y CBOMCTBAMHU
BEILIECTB B Pa3HBIX arperaTHhIX
COCTOSIHUSIX U UX aTOMHO-
MOJICKYJISIPHBIM CTPOCHHUEM.
OcoOeHHOCTH arperaTHBIX
COCTOSIHUH BOJIBI

ra3oB, )KHJIKOCTEW U TBEPABIX TEIL.
OO0BscHeHNnEe MaJION C)KUMAEMOCTH KUIKOCTEN
U TBEPJBIX T€J, OOJBIION C)KMMAEMOCTH ra30B.
OObsicHeHue coxpaHeHus: (GOpMbI TBEPABIX TEI
U TEKYYECTH KUJKOCTH.

[IpoBeneHMEe ONBITOB, TOKA3BIBAOIINX, YTO

B TBEPIOM COCTOSIHUM BOJBI YaCTHLIBI
HaXOJATCA B CPEJIHEM Jalbllie APYT OT JIpyra
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(TUTOTHOCTH MEHBIIIE), YEM B KHIKOM.

Y cTaHOBICHUE B3aUMOCBSI3U MEXKIY
0COOCHHOCTSIMH arperaTHBIX COCTOSIHIIA BOJIBI U
CYIIIECTBOBAaHHEM BOJHBIX OPTaHU3MOB

Hroro no pazgeny 7

Pasnen 3. /IBuKeHHe U B3aUMOAeiCTBHE TeJI

3.1 | MexaHndeckoe 10 Mexannueckoe npuxenue. [yt
JIBUKCHHUE U nepemenieHue. PaBHoMepHoe u

HEpPaBHOMEPHOE JIBIKEHHE.
CBoOoHOE MaieHne Kak IpuMep
HEPaBHOMEPHOTO JIBMKEHUS TEJ.
Cxopoctb. CpenHssi CKOPOCTh
IpU HEPABHOMEPHOM JIBH)KCHHH.
Pacuér nyTu n BpemeHnn
JIBIKCHUS.

I'paduku 3aBucumocTeit
BEJTUYMH, OMTHCHIBAIOIINX
nBrkeHue. OOIIre MOHITHS

00 OTHOCHUTEILHOCTH JBU)KECHHUS.
CroxeHue cKopocTen s Ted,
JBYDKYIIUXCS TTApaJIIETHHO

HccnenoBanre paBHOMEPHOTO ABMYKSHUS U
OTIpEJICIICHHE €T0 MPU3HAKOB.

N3mepeHne CKOpoCcTH IPSMOJIUHEHHOTO
JIBHOKEHMUSL.

Habmronenne HepaBHOMEPHOTO JIBHYKEHUS U
OTIPEJICIICHHE €T0 OTINYHA OT PABHOMEPHOTO
JIBUKCHMS.

OmnpeneneHne CKOpOCTH PaBHOMEPHOTO
JBIOKCHUS (IIapUKa B )KUIKOCTH, MOJICIIH
AIIEKTPUYECKOTO aBTOMOOMIIS M TaK J1ajiee).
OmnpeneneHue cpeaHelt CKOPOCTH CKOJIbKCHHS
OpycKa WM IaprKa 1Mo HaKJIOHHOH TITIOCKOCTH.
N3ydenune cBOOOIHOTO MaJACHUS TEl pa3HOU
MAacCHI.

DKCIEepPUMEHTAIBHOE JI0KA3aTeIbCTBO, YTO
CBOOOJTHOE TTaJICHNE — TIPUMEP
HEPaBHOMEPHOTO JIBHKEHUS

(c uCIoIp30BaHUEM 3aMEJICHHOTO PEXKUMAa
CHEMKH).

[Tonmy4yenue u ananu3 rpad)uKoB 3aBUCIMOCTH
MyTH U CKOPOCTU OT BPEMEHHU.
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Pemenue 3a1a4 (B TOM uncie rpaguueckum
METO/IOM) Ha OTIPEJICIICHHUE Ty TH, CKOPOCTU U
BPEMEHU PAaBHOMEPHOT'O JIBUKEHUS

3.2

Nnepuums, macca,
IJIOTHOCTh

SIBieHue uHEpIUU. 3aKOH
MHEpUUH. B3auMoiencTeue ten
KaK IPUYMHA U3MEHCHUS
CKOPOCTH JBWXEHUA Tell. Macca
KaK Mepa MHEPTHOCTH Tella

B [IOCTYTNATEIbHOM JBHKECHUHU.
IInoTHOCTH BeniecTBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM
MOJICKYJI B €IUHHUIIE 00BEMA
BemiecTBa. CMecH U CIUIaBHI.
[ToBepxHOCTHAS U TMHEWHAS
IUIOTHOCTD

OObsicHEHUE U POTHO3UPOBAHUE SIBJICHUH,
0OyCJIOBJIEHHBIX WHEpIUEH, HAPUMEp, YTO
IIPOUCXOJUT IPU TOPMOKEHUHU WU PE3KOM
MaHEBpE aBTOMOOMIISI, TOUEMY HEBO3MOKHO
MTHOBEHHO MPEKPATUTH ABUKEHUE

Ha BEJIOCUIIENIC WJIM CAMOKATE U T. 1.
[IpoBeneHue U aHaIU3 ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb N3MEHEHHUS
CKOPOCTH TeJja OT €ro MacChl

IIPY B3aUMOJEHCTBUU TE.

[IpoBeneHue 1 aHaIu3 OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHHE CKOPOCTH
JIBM>KECHUS TENA B PE3yJIbTaTe JEHCTBUSA HA HETO
JIPYTUX TeJ.

[IpoBeneHne u aHaIN3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb U3MEHEHMUS
CKOPOCTH Teja OT €ro MacChl

IIPY B3aUMOJICICTBUU TEIL.

IIpoBeneHne sKCIEPUMEHTA 110 ONPEAETIEHUIO
ILUIOTHOCTU TBEPJOIO TEIA.

N3mepenue maccsl Tena pa3auyHbIMUA
crioco0amu.

Pewenne 3a1a4 Ha onpeeneHue Maccol Tena,
ero o0bEmMa 1 MIOTHOCTH.
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OHpC,Z[GJIeHI/IC IUIOTHOCTH TCJIa B PE3YyJIbTATC
HU3MCPCHUA CI'O MACChI U 00BEMa

33

Cwnna. Buabl cun

15

Cuita KaKk XapakTepucTruKa
B3aumoercTBus Ten. Cumna
yIPYrocTH 1 3aKoH I 'yka.
N3mepenne cuibl ¢ TOMOIIBIO
JUHAMOMETpA. SIBieHHE
TATOTEHUS U cuia TshxecTu. Cuna
TSKECTH Ha APYTUX IUIaHETaxX.
Bec rena. HeecomocTs.
CroxeHue cuii, HalpaBJIEHHbIX
10 OJHOM MPSMOI.
PaBHopelicTByromas cuit. Cuna
TpeHus. TpeHre CKOIbXKEHUS U
TPEHUE MIOKOs1, BA3KOE TPEHUE.
TpeHue B IpUpoOaEe U TEXHUKE

N3yueHune B3auMOAECICTBUS KaK IPUYHUHBI
U3MEHEHUS CKOPOCTHU Teja WK €ro
nehopMaIuu.

Onucanue peaibHbIX CUTyalui
B3aUMOJICUCTBHS TEJI C IOMOLIBIO MOJIETIEN,

B KOTOPBIX BBOJUTCS MOHATHE U U300paKeHUe
CHJIBI.

N3yuenue cuisl ynpyroctu. MccnenoBanue
3aBUCUMOCTH pacTsKeHus (aedopMariyim)
NPY>KUHBI (PE3UHOBOIO IIHYPa)

OT IPHWJIOKEHHOU CUJIBI C TOCTPOCHUEM
rpaduka.

AHaIN3 NPAKTUYECKUX CUTYaALUN, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocTh Msi4a, KpOCCOBOK, BETOK JiepeBa
u Jip.).

Pelenne kauecTBEHHBIX 3a/1a4, CBSI3aHHBIX

C SIBJIEHUEM TATOTEHHSI.

OO0BbsicHeHNE OPOUTAIBHOTO JBUKCHHUS TJIAHET
C UCIOJIb30BAaHUEM SIBJICHUS TATOTCHUS U
3aKOHA UHEPLHUU.

N3mepenne Beca Telia ¢ TOMOIIBIO
nuHamoMeTpa. OO0CHOBaHKE 3TOTO criocoda
U3MEpEHUsI.

AHanm3 1 MOJEIUPOBAHUE SBICHUS
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HEBECOMOCTH.
DKCIEPUMEHTAIBHOE MOJyYEHUE TTPAaBUIIA
CJIO’KEHUSI CUJI, HAITPaBJICHHBIX BJIOJIb OJTHOM
npsMoi. OrnpeneneHrne BETMYUHbI
PaBHOAEHUCTBYIONIEH CHIL.

N3ydenue cuiibl TPEHUS CKOIBKEHUS U CUITBI
TPEHUS MOKOSI.

UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

OT CWJIbI JABJICHUS U CBOMCTB TPYIIUXCS
ITIOBEPXHOCTEHN.

Pemienne kauecTBEHHBIX 3371a4, OCHOBAHHBIX
Ha aHaJIM3€ MPaKTUYECKUX CUTYyalui, B
KOTOPBIX NPOSABISETCS AEHCTBUE CUITBI TPEHUS,
UCIIOJIB3YIOTCSI CIOCOOBI €€ YMEHBIIICHUS WU
yBeJIMUeHUsl (KaTaHUEe Ha JIbIKaX, KOHbKAX,
TOPMOXEHUE aBTOMOOUJISI, UCTIOJIb30BAaHUE
MOAIIUITHUKOB, MJIABAHWE BOJHBIX JKMBOTHBIX
u ap.).

Pemenue 3amau ¢ ucnonp3oBaHueM GOpMYIT
JUISl pacuéTa CUJIbI TSKECTU, CUIIbl YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazgeny
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Pa3znen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEI U ra3oB

4.1

Hasnenue. [lepenaua
JTABJICHUS TBEPABIMU
TeJIaMU, >KUJIKOCTSIMH U
razamMu

5

JlaBnenue. Cuna JaBjIcHUS.
CrocoObl yMEHbIICHUS U
yBeJIMUEHUs AaBieHus. J[aBieHue
rasa. 3aBUCHMOCTb JIaBJICHUS Ta3a

AHanu3 1 00BSICHEHHE OTIBITOB U MPAKTUIECKIX
CUTYallui, B KOTOPBIX MPOSBIIACTCS CUIIA
JaBIICHUSL.

O6ocHoBaHKE CTOCOOOB YMEHbILICHUS U
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oT 00BEMaA U TeMIlepaTypsbl.
[lepenaya naBneHus TBEPABIMUA
TeJaMu, KUIKOCTIMU U Ta3aMHu.
3akoH [Tackans.
[THeBMaTHYECKME MAITHBI

YBEJIMYECHUS 1aBJICHUS.

N3yyeHne 3aBUCUMOCTH JaBJICHUS ra3a

0T 00bEMa U TEMIIEPATYPHI.

N3yueHnne ocoOeHHOCTEN epeaun JaBICHUS
TBEPABIMU TEJIAMH, KUJAKOCTAMU U Ta3aMHU.
O60cHOBaHME PE3YJIBTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BELIECTBA

B TBEPAOM, KUAKOM U ra3000pa3HOM
COCTOSIHUSIX.

OKCIEepUMEHTAIBHOE JI0KA3aTENBCTBO 3aKOHA
[Tackans.

OObsicHEHUE yCTPONCTBA U TPUHIMIIA
JNEUCTBUSA ITHEBMAaTUYECKUX MAIIUH.
Pemenue 3anay Ha pacy€T naBiieHUs TBEPAOTO
Tena

4.2

JlaBiieHMEe KUIKOCTH

3aBUCHUMOCTb JIaBJICHUS
KUIKOCTH OT TIIyOHHBI
norpyxenus. [ mapocraTnueckuii
napajaokc. Coobmiaroniuecs
cocyasl. ['napaBnnyeckue
MexaHu3Mbl. cnionb30Banue
BBICOKHUX JIaBJICHUN

B COBPEMEHHBIX TEXHOJIOTUSIX.

Y CTpOoiCTBO BOAOIIPOBOAA

HccnenoBanue 3aBUCUMOCTH JaBICHUS
XKUIKOCTH OT TIIyOUHBI TTOTPYKCHHS H
IUIOTHOCTH >KHUIKOCTH.

HaOmronenne u o0ObsicHEHHE
THAPOCTATHYECKOTO MapaJoKca Ha OCHOBE
3akoHa [lackais.

N3yuenne cooOmaromuxcs CoCy10B.
Pemenne 3a1a4 Ha pacy€T qaBICHUS )KUIKOCTH.
OOBsCHEHUE TIPUHITUTIA ICHCTBUS
THUAPABIMYECKOTO Mpecca.

AHam3 ¥ 00BbSICHEHUE MPAKTHICCKUX
CUTYaIHH, JEMOHCTPUPYIOIIHUX MPOSIBIICHUE
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NABJICHUS )KUJIKOCTH U 3akoHa [Tackars,
HaIpuMep, MPOLECCOB B OPTaHU3ME
pu r1yOOKOBOAHOM HBIPSTHUU.
AHanu3 CHCTEM BOJIOITPOBOAA

4.3 | AtmocdepHoe 5 Atmocdepa 3emin u OKCIIEpUMEHTAIIbHOE OOHAPYKEHUE
JTABJICHUE aTMoc(hepHoe JaBJICHHUE. aTMOC(EpHOTO J1aBJICHUS.
[IpyuunHbI Cy11€CTBOBAHUS AHanu3 U 00bSICHEHUE OIBITOB U MPAKTHYECKUX
BO3/YILIHOW 000JI0UYKHU 3EeMJIH. CUTYyalllii, CBSI3aHHBIX C JCHCTBUEM
OmnsiT Toppuuemu. U3mepenue | armochepHOro JaBacHHS.
aTMOC(EPHOrO JaBJICHUS. [InaHnnpoBaHue U MOCTAHOBKA OMBITA
3aBUCHMOCTH aTMOC(EPHOTO ¢ cuoHOM.
JIABJICHHS OT BBICOTHI HaJI OO0ObsicHEHUE CyIIECTBOBAHUS aTMOC(HEPHI
ypoBHeM Mopsi. [Ipubopsl Ha 3eMJI€ U HEKOTOPBIX [JIAHETAX WJIU €€
JUTSI U3MEPEHUs aTMOC(HEPHOTO OTCYTCTBHUSA Ha IPyTHX IJ1aHeTax u JIyHe.
JIABJICHUS DKCneprUMEHTAIBHOE OOHAPYKEHUE
aTMOC(EepHOro JTaBJICHUSI.
AHanu3 U 00bSICHEHUE OMBITOB U MPAKTHYECKUX
CUTYaIMH, CBI3aHHBIX C JCUCTBUEM
aTMOC(EpHOTO J1aBJICHUS.
[InanupoBaHue U MOCTAaHOBKA OTbITA
¢ cuoHOM.
OObsicHEHUE CyIIeCTBOBaHUS aTMOCHEPHI
Ha 3eMJI€ U HEKOTOPBIX TUIAHETAX WUJIU €€
OTCYTCTBHUSI Ha APYIUX IUlaHeTax u Jlyne
4.4 | JIeicTBUE )KUAKOCTH U 12 JlencTBre )KUIKOCTH U Ta3a DKCIepuMEeHTaIbHOE 0OHAPYKEHUE JCHCTBUS

ra3a Ha orpy»eHHOe
B HUX TEJIO

Ha IIOIPYKEHHOE B HUX TEJIO.
BriTankuBaronias (apXxumenoBa)

KUJKOCTH U Ta3a Ha OTPYKEHHOE B HUX TEJO.
OrnpeneneHre BoITAIKUBAIOIICH CUJIBI,
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cuia. 3akoH Apxumena. Y cloBue
BO3HUKHOBEHHS BLITAJIKMBAIOIIEH
(apXHUMeI0BOM) CUJIBI,
noarekanue. IlimaBanue Ten.
BoznyxormiaBanue

JNEUCTBYIOIIEH HA TEJIO, IOTPYKEHHOE

B KUJIKOCTb.

[IpoBenenue u 00CyKI€HUE OTBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BBITAIKABAIOIIEH CUJIbI, ICUCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT 00bEMa MOTpyKEHHON

B )KUJIKOCTbh YaCTH T€JIa ¥ OT INIOTHOCTHU
YKUAJIKOCTH.

HccnenoBanue 3aBUCUMOCTH BeCa Teja B BOAE
0T 00bEMa MOTPYKEHHOM B )KUJIKOCTh YaCTU
Tena.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH
CHWJIbI, JEUCTBYIOIIECH HA TEJIO B )KUIKOCTH,

OT MaccChl TeJa.

Pemenue 3ana4 Ha npUMEHEHKE 3aKOHA
ApxuMeJia v yCIOBUS IIJIaBaHUS TEJ.
Koncrpyuposanue apeomerpa.
KoncTpynpoBanue apeomeTrpa Wiy JIOOKHU U
OIIPELIEJIEHUE €€ TPY30IOABEMHOCTH

Hroro no pazgeny

28

Pa3znen 5. PaGora 1 MOIIHOCTB. JHEPrusi

5.1

PaGora u MOIHOCTH

6

Mexanuueckas paboTa Jyisl CUJl,
HaIpaBJICHHBIX BIOJIb TUHUU
nepeMenieHnsi. MoIHoOCTh

DKCNEPUMEHTATIBHOE ONPEICIICHUE
MEXaHUUYECKOUN padOThl CHIIBI TSKECTH MPU
MAJICHUM TEJIA U CUJIBI TPEHUSA

IIPU PABHOMEPHOM NIEPEMEILIECHUH TEJIA

10 TOPU30HTAITBHOW NOBEPXHOCTH.

Pacuér momHOCTH, pa3BUBAEMOM IPU IOABEME
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10 JIECTHUIIE.
Pemenue 3agay Ha pacyéT MEXaHUYECKOMN
paboThl U MOIIIHOCTH

5.2 | [IpocThie MEXaHU3MBI IIpocThle MEXaHU3MBI: pblYar, Ornpenenenre BBIUTPBIIIA B CUIIE MPOCTHIX
BOPOT, OJIOK, MTOJIUCTIACT, MEXaHU3MOB Ha IIPUMEPE pbluara, IoABHKHOTO
HAaKJIOHHAS TJIOCKOCTB, Y HEMOJIBMXKHOTO OJIOKOB, HAKIIOHHOM
HOKHUYHBIN MEXaHU3M. MOMEHT | INTIOCKOCTH.
cuibl. PaBHOBEcHE pbryara. Hccenenosanue ycinoBus paBHOBECHS pblyara.
IIpaBui0 MOMEHTOB. Omnpenenenue padoOThI CUIIBI YIIPYTOCTH
[Ipumenenue npasuna IIPUA NOABEME TPY30B IIPU MOMOILIHA
paBHOBECHS pbIyara K OJIOKY. HOJIBUYKHOTO OJIOKA.

«30J0TO€E NPABUIIO» MEXAHUKH. Pemenne kauecTBEHHBIX 3a/1a4, CBSI3aHHBIX
KIII mpocThIX MEXaHU3MOB. C BBISIBJICHUEM JIEVCTBUS IPOCTHIX MEXAHU3MOB
[IpocThie MEXaHU3MBI B OBITY, B PA3JIMYHBIX UHCTPYMEHTAX U
TEXHUKE, )KUBBIX OPraHU3Max IPUCTIOCOOJICHUSIX, UCTIOJIB3YEMBIX B OBITY U
TEXHHUKE, a TAK)KE B JKUBBIX OPraHU3Max.
OKCHEepUMEHTAIBHOE JOKA3aTEIbCTBO
paBeHCTBa pabOT MPU MPUMEHEHUHU MPOCTHIX
MEXaHU3MOB.
Onpenenenue KIIJ[ moaBuxHOro u
HETNOABMKHOI0 OJIOKA, HAKJIOHHOM
IJIOCKOCTH.
Pemenune 3ana4 Ha MpUMEHEHUE TPaBUJIa
paBHOBecus peruara v Ha pacu€t KIIT/]
5.3 | Mexanuueckas dHeprus MexaHnueckas SHEprusi. OnpeneneHne N3MEHEHNUsI KHHETHYECKOU U

Kunernyeckas u moTeHIIMaIbHAs
sneprus. [IpeBpamenue ogaoro

HOTCHHH&J’IBHOﬁ 9HCPIruu TCjia 1pu €ro
CKaTbIBAHWU MO HAKJIOHHOW MJIOCKOCTH.
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BHJIa MEXAHUYECKOMN SHEPTUU

B Ipyroii. 3aKOH COXpaHEHHUS U
IIpEBPAILECHUS SHEPTUU

B MEXAHHKE

DKCIEpUMEHTAIBHOE U3YUYEHNE 3aKOHA
COXpPAaHEHUSI MEXaHUUYECKOU YHEPTUH.
@opMyIHMpPOBAHKUE HA OCHOBE MCCIIETOBAHUS
3aKOHa COXPaHEHUsI MEXaHUYECKOU YHEPTUH.
OOcy:xaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXpaHEHUS YHEPTUH.

Pemenue 3a1a4 ¢ UCIonb30BaHUEM 3aKOHA
COXpaHEHUS DHEPTUU

Hroro no pazgeny

[ToBTOpeHue u 06o0IIeHE

Cucremaruszanus u 00001IEHHE
IPEIMETHOTO COJIEPKAHUS U
OTIbITA e TEIBHOCTH,
NPUOOPETEHHOTO IPHU U3YUECHHUH
Kypca ¢pu3nku 7 Kiacca
yIIIyOJIEHHOTO YPOBHS

Pabota ¢ TekcTaMu pU3HUECKOro ColepKaHUs
110 U3YYEHHBIM TEMaM.

Pemrenue 3a1a4, OTHOCAIMXCS K Pa3IMYHBIM
paszenam u TeMam Kypca pusuku 7 kiacca,

B TOM YHCJIE 3aJ1a4, UHTETPUPYIOIIUX
COJIepKaHUE Pa3HBIX PA3LIEIIOB.

Brinonnenue mabopatopHbIX padoT ¥ ONIBITOB
(BKJITIOYasi pabOThI U ONBITHI U3 MTEPEUHEN

K pazzernam Kypca 7 Kjacca) B yCIOBUSAX
CaMOCTOSITEJIbHOT'O INTAHUPOBAHUS POBEACHUS
UCCJIeI0BaHMUs, BEIOOpA 1 00OCHOBAHMS METOA
U3MEPEHUS BEIMYMH, COOPKU
AKCIIEPUMEHTAIILHON YCTAHOBKH.

BrinonHenune mpoOaeMHBIX 3aJaHU TPAKTUKO-
OPUEHTHUPOBAHHOTO XapakTepa (3aJaHus

10 €CTECTBEHHO-HAYYHOUN IPaMOTHOCTH ), B TOM
YUCJIE 3aJaHUN C MEXIIPEAMETHBIM
cojiep>kaHueM; pabOoThI Ha/l TPYIIOBBIMH WU
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WHIVBUY AIbHBIMU MPOEKTAMHU, CBSI3aHHBIMU
C cojiep>kaHueM Kypca pusuku 7 Kiiacca
yTIyOJIEHHOTO YPOBHS

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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8 KVIACC
HaumenoBanue
Ne KomauuectBO
w pa3aenoB U TEM 4ACOB [IporpamMmmHoe conepxanue OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YYaIOIIUXCS

y4eOHOro npeamera

Pa3nea 1. TensioBbIe ABJIeHUSA

1.1

CrtpoeHue u CBOMCTBA
BEIIeCTBa

OCHOBHBIE MMOJOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BELIECTBA.
Macca u pa3Mepbl aTOMOB U
MosIeKyI. OTBITHI,
MMOJITBEPKAAOIINE OCHOBHBIE
MOJIOKEHHS] MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU.
Mopaenu TBEpAOTO, JKUAKOTO U
ra3000pa3HOro COCTOSTHUM
BeniecTBa. Kpucramnmueckue u
amopdusie Tena. ['paden —
HOBBIN MaTepual sl HOBBIX
TEXHOJIOTUH. TeXHOJIornn
MOJTyYEHUSI UICKYCCTBEHHBIX
anma3oB. O0bsiCHEHHE CBOWCTB
ra3oB, KUJKOCTEN U TBEPABIX TEII
Ha OCHOBE ITOJIOKECHUHN
MOJIEKYJISIPHO-KUHETUYECKOU
teopuu. [IoBepxHOCTHOE
HaTsHDKEHUE, CMAaYMBaHMUE,

Habumroienue n uHTEpHpeTaIus OnbITOB,
CBUJIETEIBCTBYIOIIUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUU BEIIECTBA: OIBITHI
C PaCTBOPEHHEM Pa3IMYHBIX BEIIECTB B BOJIC.
Pemenue 3a1a4 no OLleHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IUHUIIE 00bEMa
BEIIIECTBA.

Habmonenue n o0bsicHeHEe OPOYHOBCKOTO
JBUKEHUS, ABJIeHUs TudPy3un v paznnyuuit
MEX/1y HUIMU Ha OCHOBE MOJIOXKEHUI
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOCHHUS
BEIIIECTBA.

OOBbsicHeHrE OCHOBHBIX PA3IMYUil B CTPOCHUU
ra3oB, KUAKOCTEH U TBEPBIX Tell

C UCTIOJIb30BaHUEM TOJIOKESHUIM MOJIEKYJIIPHO-
KUHETUYECKOW TEOPUHU CTPOCHHMSI BEILIECTBA.
[IpoBeneHue OMBITOB MO BBHIPAIIMBAHUIO
KPHUCTAJIJIOB OBAaPEHHOM COJIM MJTK caxapa,

0 OOHAPYKEHUIO IEHCTBUS CUJT
MOJIEKYJISIPHOTO MPUTSKESHHUSL.

[IpoBenenue v 0OBSICHEHHUE OTIBITOB,
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KanmWUISIPHBIC SIBICHUS.
TemuoBoe pacumpenue u
ckaTue. 3aBUCUMOCTb JIaBJICHUS
rasa oT 00bEma, TeMIepaTypbl

JEMOHCTPUPYIOIINX MOBEPXHOCTHOE
HaTsHKEHUE, KalTWIIAPHBIC SIBJICHUS U SIBIICHUE
CMaYnBaHUI.

N3mepenne critbl HOBEPXHOCTHOTO HATSKEHUS.
OO0BsICHEHHUE POJIH KaWJUTSIPHBIX SBJICHUN

JUISL IOCTYTUIEHUS. BOJIbI B OPTaHU3M PACTECHHUM.
Habmronenue, npoBeieHue U 00bSICHEHUE
OIIBITOB IO HAOIIOJEHUIO TEILUIOBOT'O
paclIMpeHus ra3oB, KUJIKOCTEN U TBEPABIX TEI.
OObsicHeHHE coxpaHeHUs 00bEMa TBEPABIX TET,
TEKYYECTH JKHJIKOCTH (B TOM YHCJIC pa3HHUIIBI

B TEKYUYECTH JIJISl PA3HBIX KUJIKOCTEH ),
JTaBJICHUS ras3a.

[IpoBeneHne onbITOB, AIEMOHCTPUPYIOIINX
3aBUCUMOCTb JIaBJICHUS BO3IyXa OT €ro 00bhEMa
Y HarpeBaHUs WU OXJIAKJICHUSA, U UX
00BSICHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS.

Pemenne kauecTBEHHBIX 3a71a4 HA OCHOBE
aHaJIN3a MPaAKTUYECKUX CUTYAIUH, CBSI3aHHBIX
CO CBOMCTBAMU ra3oB, )KUJKOCTEN U TBEPIBIX
TEeNn

1.2

TerutoBbie IPOLIECCHI

33

Temneparypa. CBs3b
TEMIIEPaTyphl CO CPEIHEN
KUHETUYECKOW SHEpTrUeH
TETUIOBOTO ABMKEHUS YaCTHII.
TeMneparypHbl€ HIKAJIbL.

O06ocHOBaHKE IPABWIT H3MEPEHUS
TEMIIEpaTyPhl.

CpaBHEHHE Pa3IMYHBIX CIIOCOOOB U3MEPEHHUS
TEMIIEPATYPhI M LKA,

Habmronenue u 00bsICHEHHE OIBITOB,
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BuyTtpennsis sueprus. CriocoOsl

VM3MEHEHMS BHYTPEHHEW DHEPTHUM:

TEIUIoNepeaaya U COBEPIICHUE
paboTel. Busl Tenonepenaun:
TEIIONPOBOHOCTh, KOHBEKIIHS,
u3iyyeHue. Buapl
TeIIonepeaadu B IpUpoJIe U
TexHuke. HeobpatuMocTh
TETUIOBBIX MPOLIECCOB.
KonnuectBo Temnotsl. Y nenpHas
TEIUTOEMKOCTh BEILIECTBA.
TennooOMeH U TETIOBOE
paBHOBecue. 3akoH HproToHa-
Puxmana. YpaBHeHHE TEILUTOBOTO
Oananca.

[1maBiieHME U OTBEPACBAHUE
KPUCTAINTMYECKUX BEUIECTB.

VY nenpHast TENI0TA MJIABJICHUS.
[Tapoobpa3zoBanue u
KoHJeHcauus. Mcrapenue.
Kunenue. Y nenbHas temnora
napooOpazoBaHusi. 3aBUCUMOCTh
TeMIepaTypbl KUTICHUS

OT aTMOC(hEpHOTO JIaBJICHHUS.
HacepIeHHbIN 1 HEeHACHIIIICHHBIN
nap. Bnaxxocts Bo3nyxa.
DHeprus TommBa. Y 1eJibHas
TEIJIOTa CTOPAHUSI.

JTEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH
SHEPruM TeJla B pe3yjbTaTe TeIUIoNnepeauu U
pabOThHI BHENTHUX CHIL.

HaOmronenne u 00bsICHEHHE OIIBITOB,
00CyXICHHE TPAKTUICCKUX CUTYAIHH,
JTEMOHCTPUPYIOLIUX PA3IUYHBIC BUIbI
TeIIonepeaadu: TEMIONPOBOHOCTb,
KOHBEKIIUIO, U3JTyYeHHE.

Pernrenne kauecTBEHHBIX 3a/1a4, CBSI3aHHBIX

C U3BMEHECHHEM BHYTPEHHEH SHEPruu Teja

B pe3yJIbTaTe TeIuIionepeaayu u padboThl
BHEIIIHUX CHII.

Habmronenue 3a CKOpoCThIO M3MEHECHHS
TEMITepaTypbl BOBI IPH €€ OXJIAXKICHUH.
HccnenoBanue sSIBICHHS TEINIOOOMEHA

MIPY CMEIIMBAHUY XOJIOJHOM U TOPSYEH BOJIBI.
Habmronenune ycTaHOBICHUS TEINIOBOTO
paBHOBECHS MPU COTIPUKOCHOBEHHUH TEJT

C pa3HO TeMIepaTypomu.

Omnpenenenue (U3MEPEHHE ) KOJIMUECTBA
TETJIOTHI, TIOJYYEHHOTO BOJOM

IIPH TEMJI0O0OMEHE ¢ HArPEThIM METAJUTHUCCKUM
ITAIUHIPOM.

Onpenenenue (M3MEpPEHNE) YIeTbHON
TEIJIOEMKOCTH BEIIECCTBA.

Perrenue 3aga4, CBI3aHHBIX C BEIYHMCIEHUEM
KOJIMYECTBA TEIJIOTHI U TEIJIOEMKOCTHU

IpU TEIJI0O0OMEHE.
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[TpuHIMIIBI paOOTHI TEMIOBBIX
nurarenei. KII/[ reroBoro
nBuraress. TeroBsle ABUraTenn
M 3alUTa OKPYXKAIOLIEH CPEbI.
TennoBple NOTEPU B TEIIOCETSX.
3aKOH COXPAaHEHHUS U
IIPEBPAILECHUS YHEPTUHN

B MEXaHUYECKHX U TETUIOBBIX
rporieccax

AHaJIN3 CUTYaIlUH MPAKTUYECKOTO
WCIIOJIb30BAHUS TETUIOBBIX CBOMCTB BEIIECTB U
MaTepHaJIOB, HAIIPUMED, B LEIIIX
AHEProcOEpeKCHUS: TEIIION3OIAIINA,
sHeprocOeperarnre KpoIllii,
TEPMOAKKYMYJISITOPHI U T. .

Hccnenosanue sSBIEHUN HCIAPEHUS U
KOHJICHCAIIUHU PA3IUYHBIX KUIKOCTEH.
OObscHeHHUE SBICHUN UCTIAPCHUS U
KOHJICHCAIIUU Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUCHHUS.

Pemennie kadyecTBEHHBIX 337249 M aHATTU3
MIPAKTUYECKUX CUTYAIIU, CBSI3aHHBIX

C SIBJICHHSIMU MCTIAPCHUS U KOH/ICHCAIIHH.
Habmronenue u o0bsIcHEHHE TIpoIiecca
KHUTICHHS, B TOM YHCJIC 3aBUCHUMOCTH
TEMIIepaTypPhbl KUTICHUS OT JIaBJICHUS.
Onpenenenue (M3MEPEHNUE ) OTHOCUTEIILHON
BJIQYKHOCTH BO3/IyXa.

Habmronenue nmporiecca miaBieHUs
KPUCTAJUIMYECKOTO BEIIECTBA, HAIIPUMED, JIbJIA.
CpaBHEHHE MPOIIECCOB TIABJICHUS
KPUCTAJUTMYECKHUX TEJ U pa3MATUCHHSI

IPY HArpeBaHUU aMOP(HBIX TEJL.
Onpenenenue (M3MEPEHKE) YICIBHOU TEMIOTHI
TUTABJICHUS JIBJIA.

OObscHEHUE SIBICHUH TIJIaBJICHUS U
KPUCTAJUTU3AIIUU Ha OCHOBE aTOMHO-

49



®denepanbHas padoudast mporpamma | Dusuka. 7-9 knaccel (yriayOnEHHBIN YPOBEHB)

MOJIEKYJISIPHOTO YUEHHS.

Pemenue 3a71a4, CBSI3aHHBIX C BEIYHCICHUEM
KOJIMYECTBA TEIIOTHI B IIPOIIECCaX
TeIuIoNnepeaayu NPy IUIABJICHUU U
KpUCTAITA3AIMHU, UCTIAPEHUH U KOHJACHCAIIUH.
AHanu3 CUTyalui NpakTHYECKOro MPUMEHECHUS
SIBJICHUY TJIABJICHUS U KPUCTAIUT3AIUH,
Hanpumep, MOTyYeHUE CBEPXUUCTHIX
MaTepuaIoB, COJEBas TPEJIKa U JIp.

AHayu3 paboThl U O0BICHEHUE PUHITUTIA
JIEHCTBUSA TEIUIOBOT'O JIBUTATEIIS.

Pemienue pacu€THbIX 3a/1a4 HA BEIYUCIICHHUE
KOJIMYECTBA TCILIOTHI, BRIACIISIONIECTOCS

IIPU CTOPaHUU PA3IUYHBIX BUIOB TOTUIMBA, U
KII/I nBurarens.

[Iporano3upoBanue u 00CYXICHUE
HKOJIOTUYECKUX MOCJICACTBUI HCIIOJIb30BAHUS
JBUTaTeIe BHYTPEHHETO CrOPaHuUsl, TEMJIOBBIX
Y TUJAPOIEKTPOCTAHIUN.

OnpeneneHre MOIHOCTH TEIUIOBBIX MOTEPb.
AHaJIN3 OCHOBHBIX MMPUYXH TEIJIOBBIX TOTEPh
B TEIUIOCETSX.

O11eHKa TEIJIOBBIX MOTEPh B MIPOCTHIX
MEXaHUUYECKHUX MPOIeccax Ha OCHOBE 3aKOHA
COXpaHEHMs U MPEeBpaIleHUs SHEPTUr

B MEXaHUYECKHUX U TEIUIOBBIX MPOIeccax

Hroro no pazaeny 39
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Paznen 2. DuekTpuyecKkre 1 MATHUTHBIE SIBJICHUSI

2.1

DIEKTPUYECKHE
3apsAbl. 3apsKEHHBIE
Tena v X
B3aUMOJCUCTBUSA

9

OnekTpuzanus tei. /[Ba pona
AIEKTPUUYECKUX 3aPSIO0B.
BzaunmopernicTBue 3apsiKEHHBIX
ten. 3akoH Kynona.
DIIEKTPUYECKOE TIOJIE.
Hanpsk€HHOCTB 3JEKTPUUECKOTO
noJist. [IpuHIun cynepno3uuuu
BJIEKTPUUYECKUX TTOJIEN

(Ha Ka4eCTBEHHOM YPOBHE).
Hocurenn anexrpuuecknx
3apsiioB. DJIEMEHTAPHbBIN
AIEKTPUYECKUU 3apsi.
Ctpoenue aroma.
[IpoBOIHUKM, TUITEKTPUKHU U
MOJYIPOBOAHUKHU. 3aKOH
COXpPaHEHUS IEKTPUUYECKOTO
3apsaa

Habmronenue u mpoBeieHrEe OBITOB

T10 BJICKTPU3ALIUM TEJI IIPYU CONTPUKOCHOBEHUU U
VHIYKIHEH.

HaOmronenne u 00bICHEHHE B3aUMOICHCTBHS
OJHOUMEHHO U PA3HOUMEHHO 3aPSIKEHHBIX TEI.
Pemenue 3amau ¢ MCIOIB30BaHUEM 3aKOHA
Kynona.

OO0bsicHeHUE NMPUHIINIIA JEeHCTBUS
3JIEKTPOCKOMA.

OOBsiCHEHHUE SIBIICHUM 2JICKTPU3AIIMT

IIPY CONPUKOCHOBEHUU TEJ U UHIYKIUEH

C MCIOJIb30BaHMEM 3HAHUIN O HOCUTEIIX
AJIEKTPUYECKUX 3apsJIOB B BEIIIECTBE.
Pacnio3naBanme u 0ObsICHEHUE SIBJICHUMN
3JIEKTPU3AlMH B MOBCEIHEBHOM KU3HU.
HaOmronenne n 00bsICHEHHE OITBITOB,
WJUTIOCTPUPYIOIINUX 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsia.

HaOmronenne u 00ObsICHEHHE OIIBITOB

10 MOJECIUPOBAHUIO CUJIOBBIX JINHUN
3JIEKTPUYECKOTO MOJIS.

HccnenoBanue neicTBUS 3IEKTPUUECKOTO MOJIS
Ha MPOBOJHUKH U JUBJIECKTPUKH.

Pemrenue 3a1a4 Ha npUMEHEHUE 3aKOHA
COXPaHEHHUS AJICKTPUYECKOT0 3apsiia
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2.2

IlocTossHHBIN
AJIEKTPUUECKUN TOK

31

DIIEKTPUYECKUN TOK. Y CIIOBUS
CYyLIECTBOBAHUS AJIEKTPUUECKOTO
TOKa. VICTOYHMKH NOCTOSIHHOI'O
TOKa. J{eMCTBUS SIEKTPUUECKOTO
TOKa (TEIJI0BOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK
B MeTaJlIaX, >KUJIKOCTSIX U raszax.
Dnektpuueckas nenb. Cuiia Toka.
DJIEKTPUUECKOE HAPSIKEHUE.
AMIniepMeTp U BOJIBTMETP B LIETIH
IIOCTOSTHHOTO TOKA.
ConpoTuBIiieHNE TPOBOIHUKA.

VY 1enbHOE COTPOTUBIICHUE
BenecTBa. 3akoH Oma

IJIS1 yYaCTKa LIETH.
[TocnenoBaTenbHOE U
MAPALIEITBHOE COCTUHEHHUE
npoBoaHKUKOB. D/[C B enu
MIOCTOSTHHOTO TOKa. 3aKkoH OMa
1S osiHou nenu. [Ipasuia
Kupxroda. Pacuét npocthix
3JIEKTPUYECKUX LETIEH.
HenunelHbIe SJIEMEHTEIL.

PaGora u MoIIHOCTE
3JIEKTPUYECKOTO TOKA. 3aKOH
JIxoynsa-JleHna. DnexkTpudyeckue
IIENU ¥ ToTpeduTenn

HabGnronenue pa3nuuHbIX BUIOB JEHCTBUA
ANEKTPUUECKOTO TOKa U 0OHAPYKEHHE ITUX
BUJIOB JCHCTBUS B MOBCETHEBHOM KU3HHU.
COopka 1 UCTIBITAHKE DJIEKTPUUECKOM 1IeNTH
MOCTOSIHHOTO TOKa.

N3MepeHue cuiibl Toka aMIepMETPOM.
N3MepeHune 3J1eKTpUYECKOr0 HATPSAKEHUS
BOJILTMETPOM.

[IpoBeaenue u 0ObSICHEHUE OTIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AJIEKTPUUECKOTO CONPOTUBJICHUS TPOBOJHUKA
OT €ro0 JJIMHBI, IJTOIAIH OMIEPEYHOTO CEUEHUS
U MaTepuall, OnpeIesICHUE YIEIbHOIO
CONIPOTHUBJIEHUS TPOBOJHUKA.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA,
MPOTEKAIOIIETO YEPE3 PESUCTOP,

OT CONTPOTUBJICHUS PE3UCTOPA U HATIPSHKEHUS
Ha PE3UCTOpE.

[IpoBepka mpaBuiia CIOKEHUS HAPSKEHU I
P TIOCJIEI0BATEILHOM COCIMHEHUHU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuiia Jyisi CUIIbI TOKa

IIpU MapasuIeIbHOM COSUHEHUH PE3UCTOPOB.
AHaJIN3 CUTYyallUl MOCIE0BATEIBHOIO U
napajuieIbHOTO COCTMHEHUS TPOBOIHUKOB

B JIOMAIITHUX 3JIEKTPUUECKUX CETX.

Pemenue 3a1ay ¢ ncnonap3oBaHreM 3akoHa Oma
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ANEKTPUIECKON YPHEPTUH B OBITY. | U PopMyJT pacuy€Ta dJIEKTPUIECKOTO

KopoTtkoe 3aMbIkanue CONIPOTHBJIEHUS [P MTOCIEA0BATEILHOM U
napajijieIbHOM CO€IMHEHUU POBOTHUKOB.
Onpenenenue IJ[C 1 BHYyTPEHHETO
CONPOTHUBJICHUSI UCTOYHUKA TOKA.

[IpoBepka BbIIONIHEHHS 3aKk0oHa OMa

JIJIS TIOJTHOM ILIEIIH.

DKCIEPUMEHTAIBHOE MTOATBEPAKIACHUE MPABUIT
Kupxroda.

Pemenue 3anau ¢ ucnonbs3oBanneM 3akoHa Oma
JIJIS TIOJTHOM LIEIIH.

Omnpenenenre padoThl AJIEKTPUIECKOTO TOKA,
IPOTEKAIOLIETO Yepe3 pEe3UCTOP.
Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO
TOKa, BBIJICIIIEMOM Ha PE3UCTOPE.

[IpoBepka runoTe3bl: NpH MOCIEA0BATETLHOM
COEAMHEHUH JIAMIIOYKH U TTPOBOJIOYHOTO
pPE3UCTOpA HANPSHKEHUS CKIIAIbIBAIOTCS.
N3ydeHune BOIbTaMIIEPHBIX XapPAKTEPUCTUK
HEJIMHEWHBIX AJIEMEHTOB (JIAMITbI HAKAJIMBAHUSI,
[OJIyIIPOBOJHUKOBOI'O IMO/IA).

Onpenenenue KII] narpeBarens.

OObsiCHEHUE YCTPOMCTBA M MPUHIIUTIA
JEUCTBUS IOMAIITHUX JIEKTPOHATrPEBATEIIHHBIX
prOOpOB.

OO0bsicHEHUE MPUYUH KOPOTKOTO 3aMbIKaHUS U
MPUHIINIA JEUCTBUS TIaBKUX
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IPEIOXPaHUTEIEH.

Pemenne 3a1a4 ¢ NCIIOIB30BaHUEM 3aKOHA
Jxoyns-Jlenna.

Habmoienne BOZHUKHOBEHUS SJIEKTPUUYECKOTO
TOKa B XKHUJKOCTH, B rase.

N3ydenue nericTBus 3JIEKTPUIECKOIO TOKA

23

MarsuTHbIC SIBIICHUS

11

[TocTossHHBIC MAarHUTHI.
BzanmopaencTBre MOCTOSTHHBIX
MarHuToB. MarHuTHoe IoJie.
MarauTtHoe 1oJjie 3eMJId U €ro
3HAUYCHUE JJIA >KM3HU Ha 3eMIIe.
OnbiT Opcrena. MarHutTHoe noJie
3JIEKTPUYECKOTO TOKa. OMbIT
Awmmnepa. [Ipumenenne
3JICKTPOMArHuTOB B TEXHUKE.
JleficTBME MAarHUTHOTO TOJIS

Ha MPOBOJHUK ¢ TOKOM. Cuiia
Ammnepa u onpeneneHue eé
HaIpaBJICHUS. DJIEKTPOJIBUTATEIb
MTOCTOSTHHOTO TOKA.
Hcnonws3oBanue
AJEKTPOJABUrATEIICH

B TEXHUYECKUX YCTPOUCTBAX

Y Ha TPAHCIIOPTE

HccnenoBanne MarHuTHOTO B3aUMOJENCTBHS
IIOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO MOJIS MOCTOSTHHBIX
MarHuTOoB IPU UX OOBEAUHEHNUHU U Pa3elICHUU.
[IpoBeneHue ONBITOB MO BU3yalIU3alMH MOJIS
IIOCTOSTHHBIX MarHuTOB.

Hccnenosanue qeiCTBU dJIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

IIpoBeneHue ONbITOB, AEMOHCTPUPYIOLIUX
3aBUCHUMOCTbD CHJIbI B3aUMOJEHCTBUS KaTYyIIKN
C TOKOM UM MAarHUTa OT CUJIbI U HAIIPABIICHUS
TOKA B KaTyLIKeE.

AHaJIN3 CUTyalui IPAKTUYECKOTO MPUMEHEHHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEJIULIUHE).
N3ydenue nerncTBuss MarHUTHOTO 101

Ha ITPOBOJHUK C TOKOM.

KoucTpyupoBanue u usyueHue paboTbl
AIEKTPOIBUTATEIS.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3
JJIEKTPOJBUTATEIb OT HANPSKEHUSA HA HEM.
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OOBbsCHEHNE TPUYMH HEBBITIOJHEHUS 3aKOHA
Oma.

Nsmepenne KIIJI a5ekTpoaBUraTenbHOM
YCTaHOBKH.

N3ydenune npakTHIECKUX IPUMEHECHHUN
AJIEKTPOABUraTeNel (TpaHCIopT, ObITOBBIE
YCTPOMCTBA U JIp.)

2.4 | DnexTpoMarHuTHAsI 7 Omnbitel Papanes. SABiaeHue [IpoBeaeHE OMBITOB MO UCCIEAOBAHUIO
WHTYKITAS AIEKTPOMATrHUTHON WHIYKITHH. SIBJICHHSI DJICKTPOMAarHUTHOW MHAYKITHH:
[TpaBuno Jlenna. UCCJIeIOBAHNE U3MEHEHUHN 3HAYCHUS U
Dnektporeneparop. CnocoOsl HaIMpaBJICHNS UHIYKIIMOHHOTO TOKA.
ITOJTYYEHHUSI DIIEKTPUIECKON N3ydenue nencTBus dJIeKTporeHepaTropa
SHEPTHUU. DIEKTPOCTAHITUN MTOCTOSTHHOTO TOKa Ha MOJICIIH.
Ha BO30OHOB/ISICMBIX HCTOYHHMKAX | AHAJU3 IPOLIECCOB U PEIICHUE KaYECTBEHHBIX
SHEPTUU. DKOJIOTHUECKUE 3a/1a4, CBA3aHHBIX C MPEeoOpa3oBaHUEM
IPOOIEMBI SHEPTETHKH. MEXaHUYECKON SHEPTHH B JICKTPUUIECKYIO
TornmBHBIE 2JIEMEHTHI U Ha DJICKTPOCTAHIMAX PA3TMIHBIX THIIOB
AIEKTPOMOOUITN (Ha HEBO30OHOBIIIEMBIX U BO30OHOBJIISIEMBIX
UCTOYHHUKAX SHEPIHH)
Hroro no pazaeny 58
[ToBTOpEeHue u 0000IICHNE 5 Cucremarusanus 1 000011eHHE Pabora ¢ TekcTaMu (pU3NYECKOTO COACPIKAHUS

IPEIMETHOTO COJIePIKaHus U
OTIbITA JIEATEIbHOCTH,
IpUOOPETEHHOTO IPU U3YUEHHUU
Kypca ¢usuku 8 Kinacca
yTIyONEHHOTO YPOBHS

110 U3yYCHHBIM TEMaM.
Pemenne 3a1a4, OTHOCSATITUXCS K Pa3TMYIHBIM
paszenam u Temam Kypca pusuku 8 kiacca,

B TOM YHCIIE 33]1a4, HHTETPUPYIOIINX
COJIep’KaHue Pa3HbIX Pa3/IesioB.

Brinonnenne nabopaTopHbIX pabOT U OTBITOB
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(BKJTIOYAst pabOTHI M OTIBITHI U3 TIEpEeUHE

K paszenam Kypca 8 Kjacca) B yCIOBHIX
CaMOCTOSITENIbHOTO TNIAHWPOBAHUS MTPOBEICHUS
UCCIIEIOBaHMsI, BIOOpa 1 000CHOBAaHHUS METO/Ia
U3MEpEHHS BEJIMYNH, COOPKU
AKCHEPUMEHTAIBHON YCTaHOBKHU.

BrinonHenue npo6ieMHbIX 3a/1aHU TPAKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa (3a1aHus

10 €CTECTBEHHO-HAy4YHOU I'PaMOTHOCTH),

B TOM UHCJIE 33JJaHUI C MEKIIPEIMETHBIM
coJiep;kaHueM; paboThl HaJl TPYNIIOBBIMHU HIIN
WH/IMBU1yaJIbHBIMU IPOEKTAaMH, CBA3aHHBIMU
C cofiepKaHueM Kypca pu3uKH § Kiacca
yTIyOJIEHHOTO YPOBHSA

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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9 KJIACC
HaumenoBanue
Ne KomuuectBo
i pa3aenoB U TEM 4ACOR [IporpamMmmHoO€ coziepxaHue OcHOBHBIE BHJIBI JEATETHHOCTH O0YJArOIIXCS

y4eOHOro npeamera

Pa3znen 1. Mexannueckue siBJIeHUSA

1.1

MexaHU4ecKkoe
JIIBHKEHHE U CIIOCOOBI
€ro OIMHCAHU

30

MexaHnnueckoe IBUKEHUE.
MarepuanbHas Touka. CriocoObl
ONMCAHUSA MEXAHUYECKOTO
JIBKEHUS: TaOJIMYHbIH,
rpaduyecKuii, aHaTUTUYECKUI.
Cucrema orcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO IBHKCHUS.
BekTopHbie BETMUMHEI, ONTepaliuu
C BEKTOpPaMH, IPOECKLIMU BEKTOPA.
Pannyc-Bextop maTepuanbHON
TOYKH, IEPEMEIICHUE

Ha MJIOCKOCTU. PaBHOMEpHOE
IPSMOJIMHENHOE JBUKECHHUE.
HepaBromepHOE psAMOIMHEWHOE
nBuxenue. CpenHss u
MTHOBEHHASI CKOPOCTH TENa

TP HEPABHOMEPHOM JIBUYKCHUU.
Yckopenue. PaBHOyCKOpeHHOE
MPSMOJIMHEWHOE JBUKCHUE.
VYckopenue cBoOOHOTO TaACHUS.

AHanu3 1 00CyX)AeHUE Pa3INYHbIX TPUMEPOB
MEXaHUYECKOTO JBUKCHHUS.

OO6cyxaeHue rpaHul MPUMEHUMOCTH MOJIENN
«MaTepualibHasi TOUKay.

OrnucaHue peajgbHbIX CTy4aeB MEXaHUYECKOTO
JIBKEHUS Pa3TUYHBIMU CIIOCOOaMHU
(ypaBHeHue, Tabiuia, rpaduk).

AHanu3 )KM3HEHHBIX CUTYaIIU, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEIIBHOCTD
MEXaHUYECKOTO JBUKCHHUS.

Hal6nronenne MexaHu4ecKoro JBMKEHHUS Tella
OTHOCUTEJILHO Pa3HbIX TeJl OTCUETA.
CpaBHeHueE IMyTel U TPACKTOPUN JIBHXKEHUS
OJIHOTO M TOTO K€ T€JIa OTHOCUTEIILHO Pa3HbIX
TEeJI OTCUETA.

Amnanu3 Texcra ["anunes 00 OTHOCUTENBHOCTH
JBUKCHUST; BHITTOJTHEHUE 3aaHUI 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenne cpeHER CKOPOCTH CKOJIbKEHHUS
OpycKka WM JBMKEHUS IIapuKa M0 HAKIIOHHOM
IUIOCKOCTH.
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OmnbiTel ['anunes.
['paduueckas nuaTepnperanms
YCKOPEHUs1, CKOPOCTH,
MPOMIEHHOTO ITyTH U
MIEPEMEILECHUS IS
MPSMOJIMHEWMHOTO JIBUKEHUS.
JIBu>xeHue tesa, OpoeHHOro
II0J] YIJIOM K TOPU30HTY.
JIBM>KEHHME IO OKPYKHOCTH.
JIuHenHas CKOpOCTh, yIiI0Bas
CKOpOCTb, IIEPUOJ U YacTOTa
oOpanieHus Ipyu paBHOMEPHOM
JBWYKEHUU IO OKPYKHOCTH.
CKopocTh U yCKOpEHHUE

IIPU IBUKEHUH 110 OKPYKHOCTH

AHaM3 1 00CyXAeHUE CIIOCOO0B
npUOINKEHHOTO OTPE/ICTICHUSI MTHOBEHHOM
CKOpOCTH.

Ornpenenenre CKOPOCTH PABHOMEPHOTO
JBHKEHUS (IIapUKa B dKUJKOCTH, MOJETU
AIEKTPUIECKOTO aBTOMOOHJIS | T. 11.).
Onpenenenne myTy, TPORAECHHOTO 3a JaHHBIN
IPOMEKYTOK BPEMEHH, U CKOPOCTH TeJla

10 rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JBUKEHUSI OT BPEMEHHU.

OO0cyxaeHue BO3MOXKHBIX TPUHIIUIIOB
NEeUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(ciuIOMEeTpOB).

Brruucnenue myt U CKOPOCTH MPHU
PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUH
Tena.

Onpenenenre NPOMICHHOTO MyTHU U YCKOPEHUS
JIBDKEHUS Teja 1Mo rpaduKy 3aBUCUMOCTH
CKOpPOCTH PaBHOYCKOPEHHOTO
NPSIMOJIMHEWHOTO JIBU>KEHUS TEJa OT BPEMEHHU.
Onpenenenre yCKOpeHus Tena

IIPU PAaBHOYCKOPEHHOM JIBUKEHUU

110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU
IIPU PAaBHOYCKOPEHHOM JIBHXKCHUU

0e3 Ha4aIbHOM CKOPOCTH.

[IpoBepka runoTessl:
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€CJIM IPU PAaBHOYCKOPEHHOM JABUKEHUU
0e3 HaYaJIbHOW CKOPOCTHU ITyTH OTHOCSATCS KaK
PS HEYETHBIX YHUCEIT, TO BPEMEHA OJINHAKOBBI.
UccnenoBanue nBM>XeHUs Tela, OpOIIEHHOTO
1OJ1 YTJIOM K TOPU30HTY.

N3MepeHue nepuoaa u 4aCTOThl OOpalieHus
TeJa Mo OKPY’KHOCTH.

Pemenue 3amau Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTEPUCTHK
MEXaHUYECKOTO JIBM)KCHMS Pa3JIMUYHBIX BUJIOB.
PacnioznaBanue u npubIMAKEHHOE ONKUCaHUE
Pa3IMYHBIX BUJOB MEXAHUYECKOTO IBMXKCHHUS
B IPUPOJIE U TEXHUKE (HA IpUMepax CBOOOIHO
najarolux Tel, IBMKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Ap.)

1.2

BzaumoneiicTBue Ten

18

Bekrop cuibl.
PaBHOzelcTBYOIIAA cuia.
[IepBsIii 3ak0H HproTOHA.
Bropoii 3akoH HeroToHa.
Tpertuit 3akoH HeroToHa.
[IpuHIMI CYyTIEPIIO3ULINU CHIL.
Cuna ynpyroctu. 3akoH ['yka.
Cuna TpeHus: cuma TpeHUs
CKOJIb)KEHMSI, CUJIa TPEHHUS ITOKOS,
IpYTU€ BUABI TPEHUS.
Koaddumment tpenus.
JIBU>KEHHE TeI 10 OKPYKHOCTH

Habmronenue u 006CykJ1I€HHE ONBITOB

C IBIDKCHUEM TeJla MPYU YMEHBIICHUH BIIUSTHUS
JIPYTUX TEJ, MPEMATCTBYIOIINX IBUKEHUIO.
Amnanwns Tekcra ["anmiiest ¢ onucanuem
MBICJICHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIINH;
BBITIOJIHEHUE 3a/IaHUMN 10 TEKCTY
(CMBICJIOBOE UTEHHE).

OO6cy>xeHne BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA MHEPIIUH B PA3INIHBIX CUCTEMaX
OTCUETA.

Hab6nronenue u o0cyxaeHne MEXaHMIECKUX
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1O/ AEHCTBUEM HECKOIBKHUX CHIL.
3akoH bepHym 1 nogbEMHas
cuna kpbuia. CoBpEMEHHbIE
JeTaTeIbHbIE annaparsl, Cy1a

Ha MOJABOAHBIX KPbUIbSIX,
AHTUKPBLIO HA CKOPOCTHBIX
aBromMoOuIsiX. J[BrkeHue moesza
HAa MarHUTHOW MOYIIIKE.

Cuuta TS>KECTH M 3aKOH
BCEMUPHOTO TATOTCHUS.
JIBU>KEHUE TENT BOKPYT
TPaBUTALIMOHHOTO LIEHTPA

(B TOM 4HCII€ IJIAHET BOKPYT
Connua). [TepBast kocMuueckas
ckopocTb. HeBecomocTh n
IIEPErpy3KH.

PaBHOBecue marepruanbHOU

TOYKU. AOCOJIFOTHO TBEPOE TEIO.

PaBHOBecue TBEpAOrO TENA

C 3aKPEIUIEHHON OCBIO BPAIICHUS.

Mowment cuitbl. LleHnTp TsxecTn

SABJICHUM, MPOUCXOISAIINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUHU OTHOCUTEIIHHO
KaOuHeTa QUBUKH.

JIeCTBHS C BEKTOPAMM CHUJI: BBITIOJTHEHHE
3aJIaHHH 10 CJI0KEHHIO U BEIYUTAHUIO
BEKTOPOB.

HaOmronenue u/vunu npoBeIeHUE OIBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUII0KEHHON K HEMY CUJIbI U MaCChl
Tena.

Pemenne kojmmuecTBEHHBIX M KAYECTBEHHBIX
3a/1a4 C UCMOJIb30BAHUEM U3YUYEHHOTO
Marepuara.

AHanu3 1 00bSICHEHHE SIBJICHUH

C UCIIOJIL30BaHUEM BTOPOTo 3aKkoHa HeroToHa.
Onpenenenue )KECTKOCTH MPY>KUHBI.

AHaJIN3 CUTYaIHi, B KOTOPBIX HAOIIOAAI0OTCS
ynpyrue neopmanuu, 1 uX 00ObsICHEHUE

C HCMOJIb30BaHUEM 3aKoHa ['yka.
UccnenoBanue 3aBUCUMOCTU CHJTBI TPEHUS
CKOJIBKEHHUSI OT CUJIbI HOPMAJIBHOTO JaBJICHUS.
OOcyxaeHue pe3yabTaTOB UCCIICIOBAHMS.
Onpenenenue ko3 uimenTa TpeHus
CKOJIBKCHHSL.

N3mepenure cuiibl TPEHHUSI OKOSI.

AHaJIN3 MPAKTUYECKUX CUTYaLU U PEIICHHUE
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3a/1a4, CBSI3aHHBIX C IBUOKEHUEM TEI
10 OKPYKHOCTH MOJT ACMCTBUEM CHUJI TPEHUS
WU YTIIPYTOCTH.

AHanu3 IBUKEHUS TEJI TOJBKO MO/ IEUCTBUEM
CHUJIBI TSKECTU — CBOOOIHOTO MaJICHUSI.
OObsicHEeHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJTHOTO TAJICHUS OT MACCHI Tela.
[IpoBenennie 1 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX JEHCTBUE 3aKOHA
bepnymn.

OueHKa BETMYUHBI CHIIBI TSTOTEHMUS,
JNEUCTBYIOLIEH MEXKY IBYMS TE€JIaMU

(17151 pa3HBIX Macc).

AHanu3 IBIKEHHS HEOECHBIX Tell

MO/ IEUCTBUEM CHJIBI TATOTCHUS

(c UCToIb30BaHUEM JIOTIOTHUTETBHBIX
MCTOYHUKOB UH(POPMALIHH).

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
ONMCHIBAIOIIETO MPOSIBIICHUS 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHINIOJIHEHUE 3a/TaHUM
10 TEKCTY (CMBICIIOBOE UTEHHE).

Habmoenue u o0Cy>k1eHIE OMBITOB
110 U3MEHEHUIO Beca Teja MPU YCKOPEHHOM

JBUKEHUU.

AHaJIN3 yCI0BUM BO3HUKHOBEHHSI HEBECOMOCTH
U TIEPETPY3KH.

AHam3 cu, AEUCTBYIONIMX Ha TEJO,
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IMOKOAIIICCCA Ha OIIOPC.
OHpGI[CJ'IGHI/Ie HCHTpPpA TAXKCCTU PA3JIIMYHBIX TCJI

1.3

3aKOHBI COXpaHCHUA

15

Nwmnyinec Tena. U3menenne
UMITyJIbca. VIMITyJIbC CHIIBI.
Yrpyroe u Heynpyroe
B3aMMOJIEUCTBUE. 3aKOHBI
M3MEHEHUS U COXPaHEHUs
nMIyJbca. PeaktuBHOE
JBUKCHUE.

Mexannueckas paboTa u
MOIIIHOCTb. PaboTa cui TsxkecTH,
ynpyroctu, Tpeaus. CBs3b
SHEPTUU U padboTHI.
IToTeHumanbHas 3HEPrus Tena,
MOAHATOTO HAJl TOBEPXHOCTHIO
3emud. [loTeHmanbHas sHeprus
cxatou npykuHbl. Kunetnueckas
sHeprus. Teopema

0 KMHETUYECKOW SHEPTUH.
3aKOH U3MEHEHUS U COXPAHECHHUS
MEXaHUYECKON SHEPIUU

Habmronenue u o0Cyx)aeHre ONbITOB,
JEMOHCTPUPYIOUIUX Mepelady UMITYJIbca

MIPU B3aUMOJICCTBUU TE, 3aKOH COXPaHEHUS
UMITyJIbCa MPU a0COJIIOTHO YIPYTOM U
HEYIIPYTroM B3aWMOJICUCTBUU TEI.

AHanu3 CUTyaluii B OKPYKaroleH KU3HU

C UCIOJIH30BaHUEM 3aKOHA COXPaHEHUS
UMITYJIbCA.

Pacnio3HaBanue SBJICHHS PEAKTUBHOTO
JIBWKEHUS B IPUPOJIE U TEXHUKE.

[IprMmeHeHne 3aK0Ha COXPAHEHUST UMITYJIbCA
IJ1s1 pacu€ra pe3yabTaToB B3aUMOICHCTBUS TEI
(Ha mpuMepax HEeyIPYroro B3auMoIeHCTBUS,
YIPYroro HeHTPaJIbHOTO B3aUMOICUCTBUS ABYX
OJIMHAKOBBIX TEJ, OJTHO U3 KOTOPHIX
HETOJIBUKHO).

Onpenenenne paOOThI CUITBI TPEHUS

IPY paBHOMEPHOM JIBIXKCHHUH TeJia

110 TOPU3OHTAIBHOM MOBEPXHOCTH.
Omnpenenenue pabOTHI CUIIbI YIPYTOCTH

pU MOaBEME TPy3a C UCIIOIB30BAHUEM
HEMOJABMYKHOTO M TIOJIBMXKHOTO OJIOKOB.
Onpenenenre MOIIHOCTH.
DKCIEepUMEHTaIbHOE CPAaBHEHUE U3MEHEHUS
MOTEHUIMAJIBbHON U KUHETUYECKOU SHEPT U TEJIa
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P IBU>KEHUU MO HAKIIOHHOM IJIOCKOCTH.
DKCIlepUMEHTaIbHas POBEPKA 3aKOHA
COXpAaHEHUSI MEXaHUYECKON IHEPTUH

IpU CBOOOTHOM TMAJCHUH.

[IprmeHeHue 3aKOHA COXPAHEHHUS
MEXaHUYECKOMN SHEPTUM JJIs1 pacuETa
MOTEHIIMAIBHON U KHHETUYECKOW SHEPTU
Tena.

Pemenune 3a1a4 ¢ HCNOJIb30BaHUEM 3aKOHA
COXPaHEHHMSI MEXaHUYECKOU DHEPTUU

Hroro no pazgeny

63

Pasznena 2. Mexann4eckue Ko

Je0aHUA Y BOJITHBI

2.1

MexaHuyeckue
KOJIcOaHUS

8

KonebarensHOE ABHMIKEHHE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHUI: IEPUO/I, 4acToTa,
aMIuMTyaa. I'apmMoHunyeckue
KoJieOaHus. 3aTyXaromnme
KoJieOaHus. BeIHYX/IeHHbIE
kosebanus. Pezonanc.
MaremaTnyecKuil ¥ Py KUHHBIN
MasTHUKU. [IpeBpamenue
SHEPruu MpH KojaedaTeIbHOM
JIBUKCHUH

Hab6mronenne xonedanuii o AeiCTBUEM CHIT
TSOKECTH M YIIPYTOCTH M OOHApYKEHHUE
M0I00HBIX KOJIEOAHUH B OKPYKAIOIIIEM MUPE.
AHam3 KojebaHul Tpy3a Ha HUTH U

Ha npyxkuHe. OnpeneneHrne 9acToThl
KOJI€OaHMI MaTEMaTHIECKOTO U TIPYKUHHOTO
MAasITHUKOB.

Habmronenue u 00bsicCHEHE SIBJIECHUS
pe30oHaHca.

HccenenoBanue 3aBUCUMOCTH TIEPHOIA
KOJIeOaHM TTOIBEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH IIepHoaa
KOJIeOaHMI TPYKUHHOTO MasiTHUKA OT MacChl

rpys3a.
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[TpoBepka He3aBUCUMOCTH TTepHO1a KoJieOaHu
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChl
rpys3a.

Habmronenue u 06CyKaeHue OIbITOB,
JTEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIA
KOJICOaHMH MTPYKUHHOTO MasiTHUKA OT MacChl
rpy3a U )KECTKOCTH TIPYKUHBI.

[TpuMeHeHre MaTeMaTHIECKOTO U TIPYKUHHOTO
MasATHUKOB B KaUE€CTBE MOJEIEH TSI OIMCAHUS
KOJICOaHMI B OKPYKAIOIIIEM MHUPE.

Pernrenue 3ama4, CBSI3aHHBIX C BBIYUCICHUEM
WJIU OLICHKOM 4acTOTHI (1epruojia) KoyieOaHmi.
N3mepenne yckopeHusi CBOOOTHOTO

MaJeHUs

2.2

MexaHn4YeCKHUE BOJTHEI.
3BYyK

10

MexaHnyecKre BOJIHBI.
[IpononpHbIE U MONIEPEYHBIE
BOJIHBI. CBOMCTBA MEXaHUYECKUX
BOJIH: HHTEep(epeHus u
nudpakuus. J[muHa BOJHBI U
CKOPOCTH €€ pacupOCTPaHEHHUS.
MexaHnnueckue BOJIHBI B TBEPIOM
TeJIe, CCHCMHYECKHE BOJHEIL.
3Byk. Pacnpoctpanenue u
OTpa)K€HUE 3ByKa. [ pOMKOCTH
3ByKa 1 BbICOTA TOHA. Pe30HaHC

B akyctuke. UHpa3Byk u
yIbTpa3ByK. Vcnonb3oBanue

OOGHapy>XeHHe 1 aHaJIN3 BOJIHOBBIX SBJICHUH
B OKPY’KaIOIIEM MHpE.

Hab6nronenue pacnpocTpaHeHUs MPOIOTBHBIX U
MOTIEPEYHBIX BOJIH (Ha MOJICIIN) U
0OHapy’KeHHE aHAJIOTMYHBIX BUIOB BOJIH

B IIPUPOJIE (3BYK, BOASTHBIC BOJHBI).
[TocTaHOBKa OMBITOB MO HAOIIOACHHUIO
uHTepdepeHu u Audpakiiuy BOJIH

Ha TTIOBEPXHOCTH BOJIBI.

Brruucienue JIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHeHUs 3ByKOBBIX BOJIH.
HabGnronenue sBiieHus OTpaKeHUS 3BYKOBBIX
BOJTH.
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yIBTpa3ByKa B COBPEMEHHBIX
TEXHOJIOTHSIX

Pemenue 3aga4, CBsI3aHHBIX

C pacmnpoCTpaHEHUEM U OTPAKEHHEM 3ByKa
B Pa3JIMYHBIX Cpeiax.

AHaJIN3 JaHHBIX O PETUCTPAIIUU
3eMJICTPSICEHUM U B3PHIBOB C IIOMOIIBIO
CENCMHUYECKHUX BOJIH.

DKCIEepUMEHTATBHOE ONPEIeNICHUE TPaHULL
YaCTOTHI CJIBIIITUMBIX 3BYKOBBIX KOJICOAHHI.
Habmtonenue 3aBUCMMOCTH BBICOTHI 3BYKa
OT YaCTOTHI (B TOM YHUCJIE C UCITOJIb30BAHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).
Hab6mronenne u 00bsICHEHUE SIBIICHUS
aKyCTHUYECKOTO pe30HaHca.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
MOCBSIIIEHHOTO UCTIOIb30BAHUIO 3BYKA

(WM yJIbTpa3ByKa) B TEXHHUKE (IXOJIOKAIIHS,
yIBTPA3BYK B MEAUITMHE U JIP.); BHIMIOJHCHHE
3a1aHUH 110 TEKCTY (CMBICIIOBOC YTCHHE)

Hroro no pazgeny

18

Paznen 3. DiIeKTPOMAarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI

3.1

DNEeKTPOMarHuTHOE
MoJie U
AJIEKTPOMArHUTHBIE
BOJIHBI

6

DJIEKTPOMarHuTHOE MOJIE.
DJIEKTPOMarHUTHbIE BOJIHBI.
CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [IIkana 3eKTpOMarHuTHBIX
BOJIH. Mcnionb30Banue
AJEKTPOMArHUTHBIX BOJIH

JIJISI COTOBOM CBSI3H.

[TocTpoenue paccysxeHuii, 000CHOBBIBAIOIIINX
B3aMMOCBSI3b JIEKTPUISCKOTO U MAarHUTHOTO
OJIEH.

DKCNepUMEHTAIBHOE U3yUYEHNE CBOMCTB
AJIEKTPOMATrHUTHBIX BOJIH (B TOM YHCIIE

C TIOMOIITEI0 MOOWIIBHOTO TeledoHa).

AHau3 peHTTeHOBCKUX CHIMKOB
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Pagnonokanus. Kocmuueckas
CBSI3b.

DneKTpOMarHuTHasi IpUpoaa
cBera. CKOpOCTh CBETA.
BosiHOBBIE CBOMICTBA CBETA:
uHTepdepeHIu U TUPPaKIIHI

YeJIOBEYECKOr0 OpraHu3ma.
AHanu3 TeKCTOB, OMMCHIBAIOLIUX MTPOSIBICHUS
3JIEKTPOMATHUTHOTO U3JyYEHHUS B PUPOJIE:
YKUBBIC OPTaHU3MbI, U3Ty4YEeHUSI HEOECHBIX TEI
(CMBICJIOBOE UTEHUE).

[IpoBeneHue u aHamu3 ONBITOB,
JEMOHCTPUPYIOIINUX UHTEP(DHEPEHIIHIO U
mupakiuio CBETA.

Pacno3HaBanue n aHamn3 pa3auyHbIX
IPUMEHEHUH IEKTPOMATHUTHBIX BOJIH

B TEXHHKE.

Pemenue 3a1a4u ¢ nCnoib30BaHuEM (popMyII
JUTSI CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH,
JUTMHBI BOJIHBI U YaCTOTHI CBETA

Hroro no pazgeny

Pasznea 4. CBeToBbIE ABJICHH

4.1 | 3akoHBbI
pacrpocTpaHeHuUs
CBEeTa

JlyuyeBas MoJieNib CBETA U
reoMEeTPUYECKasi ONTHKA.
HUcTtounuku cera.
[IpssmonuHenHOE
pacrnpocTpaHEHHE CBETA.
3atmenus ConHua u JIyHBL.
Otpaxenue ceera. [Imockoe

3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[TocTpoenune n300pakeHui,
c(hOpMHUPOBAHHBIX 3€PKATIOM.
IIpenomiienue cBeTa. 3aKoH

Hab6ntonenue onbIToB, 1€MOHCTPUPYIOIIUX
SIBJICHUE MIPSMOJIMHEUHOTO paCIPOCTPAHEHUS
cBeTa (BOZHUKHOBEHHUE TEHU U MOJIyTEHH ), U UX
VHTEPIPETALNS C UCIIOIb30BAHUEM ITOHATHS
CBETOBOIO JIyyYa.

OOBbsCHEHNE U MOJEIUPOBAHHUE COJTHEUYHOTO U
JIyHHOTO 3aTMEHUHU.

Hccnenoanue 3aBUCUMOCTH yTJIa OTPAXKEHUs
CBETOBOI0 JIy4a OT yIJia [aJCHUs.

N3yuenune cBOMCTB M300paxeHus B IIIOCKOM
3epKale.
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npenomieHus ceera. [lomHoe
OTpa)keHUE CBETA.
Hcnonp30Banne MoaHOTO
OTPaXEHUS B ONTHUECKUX
CBETOBOJIaX, OIITOBOJIOKOHHAS
CBSI3b

Habnooenue u obvsicrnenue onvimos

10 NOJIYYEHUIO U300PANCEHUL 8 BOSHYMOM U
8bINYKIIOM 3€PKANAX.

Hab6aronenne n oObsICHEHHUE ONBITOB

10 TIPEJIOMJICHUIO CBETA Ha TPAHUIIC
Pa3IUYHBIX CPEJl, B TOM YHUCJIE OTBITOB

C BHYTPEHHUM OTPaKEHHUEM.

N3ydenune npuHOMna JeMCTBUSA ONITHYECKOTO
CBETOBO/IA.

HccnenoBanue 3aBUCUMOCTH yTJIa
IIPEIIOMJICHUS OT YTJIa TaJCHHUS CBETOBOTO JTy4a
Ha TPAHUIIE «BO3IYX—CTEKIION.
Pacno3naBanue siBIeHUN OTpaXKCHUS U
IIPEJIOMIICHHS CBETA B TIOBCETHEBHOM KU3HMU.
Amnanns 1 00bsICHEHHE SIBJIEHUS OIITHYECKOTO
MUpaXKa.

Perrenue 3a7a4 ¢ UCIOJIB30BaHUEM 3aKOHOB
OTpaXEHUS U MPEJTOMJIICHHUS CBETa

4.2

JIMH3BI 1 OITUYECKHUE
puOopbI

JIuH3a, X0x JTy4yel B JIUH3E.
dopmyJia TOHKOHN JIUH3BI.
[TocTpoenune n3o0pakeHui,
c(hOpMUPOBAHHBIX TOHKOMN
auH30i. OnTHYeckas cuctema
dboToanmnapara, MUKpPOCKOTIA

U Teyeckomna. I'na3, kak
ONITHYECKAs CUCTEMA.
bim30pykocTh U 1aIbHO30PKOCTh

[Tonyuenue n300paxxeHUi ¢ TOMOUIBIO
cobuparomeil 1 paccenBaroIIeH JINH3.
Onpenenenre GOKYCHOTO pacCTOSIHUS U
OTITHYECKOU CUJIBI COOMPAIONIEH JTUH3HI.
Pemenue 3a1a4 Ha MOCTpOCHKUE N300PAKEHUM
B COOHMpAIOIICH U pacCEHBAIOIICH JIMH3AX.
Pemenue 3a1a4 Ha npuMeHeHne GoOpMyIIbl
JIMH3HI.

AHaJIN3 yCTPOUCTBA U MPUHIIUTA IEUCTBUS
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HEKOTOPBIX ONTHYECKUX IPUOOPOB:
(oroamnmnapara, MUKPOCKOIIA, TEIECKOIIA.
AHanu3 siBJIeHUN OIM30PYKOCTH U
JANbHO30PKOCTHU IPY U3yYEHUH MOJIEIIH IJ1a3a,
IIPUHLIATIA JEUCTBUS OYKOB

4.3 | Pa3noxenue 06e0ro 2 Pasnosxenwne Oeyoro cBeTa B Habmronenue u 00bsICHEHHE OIBITOB
CBETa B CIIEKTP cuektp. OneiTel Hpl0TOHA. 10 Pa3JIOKEHUIO OCJIOr0 CBETa B CIEKTP.
Co’keHHE CIIEKTPaJIbHBIX Habnronenne u 00bICHEHHE OIBITOB
1BeToB. Jlucnepcust cBeTa I10 TIOJTyYCHHIO O€JIOT0 CBETA IIPH CII0KCHUU
CBETa Pa3HbIX IIBETOB.
[IpoBenenue u 00bSICHEHNE OTIBITOB
10 BOCIIPUATHIO I[BETA MPEIMETOB IIPU UX
HAOJTFOICHUH Yepe3 IBETOBBIC (QUIIBTPHI
(LIBETHBIE OYKN)
Hroro no pasaeny 16
Pa3nen S. KBaHnToBbI€e IBJIeHUSA
5.1 | Ucnyckanue u 4 OmneiTel Pesepdopaa u O6cyxnenue 1ienu onbiToB Pezepdopna

IIOTJIOMCHUC CBCTA
aTOMOM

IJIAaHETApHAs MOJICJIb aTOMA.
Mopaens atoma bopa.
Hcnyckanue u norJioneHue CBeTa
atomoM. KBanTel. JInHeuaThIe
CIIEKTPBI

10 UCCJIEAOBAHUIO aTOMOB, BBIJIBH)KEHUE
TUIIOTE3 O BO3MOKHBIX PE3YJIbTATaX OIBITOB

B 3aBUCUMOCTHU OT MPEATIOIAraeMOIr0 CTPOEHHUS
aTOMOB, (HOPMYJIMPOBAHUE BHIBOJIOB

13 pe3yJIbTAaTOB OIBITOB.

OO6cyxaeHne TpOTUBOPEUHA TTaHETAPHOU
MOJIESIA aTOMa U OCHOBAHUM JIJI1 TUTIOTE3bI
Bbopa o ctanimoHapHbIX OpOUTaX IEKTPOHOB.
N3yyeHune criekTpoB U3Iy4eHUs U
MIOTJIOLLICHHS.
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N3yyeHne cuekTpoB pa3IM4YHbIX ra30B.
HaGnronenue CrutonHpIx ¥ JIMHEWYaThIX
CIIEKTPOB U3JIYYCHUS PA3JTUYHBIX BEIIECTB.
OObsicHEHUE JIMHENYATHIX CIIEKTPOB

V3T YEHUS

5.2

CTpOCHI/Ie aTOMHOT O
Aapa

PamnoaktuBHOCTH. Anb(a-, 6eTa-
1 ramMMma-u3inydenus. Ctpoenue
aToMHOTO sAnpa. Hykimonnas
MO/IE€JIb ATOMHOTO Sipa.
N3otonsl. PagnoakTuBHbBIE
npeBpaieHus. [lepuoy
MOJTypacraia aTOMHBIX SIAEP.
JlericTBuE paiOAKTUBHBIX
W3JIy4YCHUH HA )KUBbIC
OpraHu3MBI. 3alluTa

OT PaJUOaKTUBHOTO U3TyUCHHUS

OO0cyx/1eHrne BO3MOXHBIX THIIOTE3 O MOJEIIAX
CTPOEHHUS sIpa.

Omnpenenenue cocTasa aep N0 3aJaHHBIM
MacCOBBIM U 3apsA0BbIM YUCIIAM H

10 MTOJIOKEHUIO B IEPUOIMYECKON CUCTEME
AJIEMEHTOB.

[Ipumepsbl aHanM3a K3MEHEHUS COCTaBa s/ipa v
€ro IMOJIOKEHUS B IEPUOIUYECKON CUCTEME
IPU paJUOAKTUBHOCTH.

HccnenoBanue TpeKOB: H3MEPEHHUE SHEPTUU
YaCTHUIBI [10 TOPMO3HOMY MyTH

(mo dotorpadusim).

Hab6nronenue tpekoB B kamepe Bunbcona.
N3ydenue paboThl CUETUMKA HOHU3UPYIOLIUX
U3ITyYECHH.

Peructpatius uzmydeHust IpupoaHbIX
MUHEPAJIOB U MPOILYKTOB.

N3mepenne paguoakTUBHOTO (hoHa.
OO6Hapy>xeHue 1 U3MepeHne paJualiiOHHOTO
(oHa ¢ TOMOIIBIO T03UMETPA, OLIEHKA €T
MHTEHCUBHOCTH.

69



®denepanbHas padoudast mporpamma | Dusuka. 7-9 knaccel (yriayOnEHHBIN YPOBEHB)

Amnann3 OMOIOTHYSCKUX U3MEHCHMH,
MIPOUCXOIAIINX O ICUCTBUEM
PaIMOaKTUBHBIX U3ITyYCHUH.

[Tpumepbl HCTI0JIB30BAaHKS PATUOAKTUBHBIX
U3JIyYEHUN B MEJTUIIUHE

5.3 | SlnepHbie peakuuu 7 SAnepHbie peakuu. 3aKOHbI [Ipumepbl UCMOB30BAHUSA 3aKOHOB
COXpPaHEHMS 3apsAI0BOTO U COXPaHEHHMSI MAaCCOBBIX U 3aPSIIOBBIX YUCEI
MacCOBOTO YUCEN. DHEPTHUS CBSI3U | JIJISL ONPEACIICHUS PE3YIBTATOB AJIEPHBIX
aTOMHBIX siiep. CBA3b Macchl U pEeaKUMil; aHAIN3 BO3MOKHOCTH UJIU
sHepruu. Peakuuu cuHTtesa u HEBO3MOKHOCTH SIIEPHOM pPEAKIIUU.
nenenus anep. ctounuku OO0cy:xeHue MepCreKTUB UCTIOIb30BaHUs
sHepruu ConHua u 3BE31. YIPaBISIEMOTO TEPMOSIEPHOTO CUHTE3A.
SnepHas sHepreTuka. OO6cyxeHne 3KOJIOTHYECKUX MPoOIIEM U
DKOJIOTHYECKHE TPOOIEMBI IIPEUMYIIECTB, CBA3aHHBIX C SIAECPHON
SIZIEPHOMN YHEPTETUKU DHEPreTUKOU

Hroro no pazaeny 16

IHoBTOPHUTEJIHHO-0000 AN MOTYJIb

6.1

Mexanunueckue
SIBIICHUS
(TTOBTOPUTETHHO-
0000111aroIIn i
MOJ1yJIb)

6

CucremMatusanusa 1 000011IeH1E
IPEIMETHOTO COACPKAHUA U
OTIbITA JIEATEIbHOCTH,
IpUOOPETEHHOTO TPU U3YUEHHUU
MEXaHUYECKUX SIBJICHUI Ha
yTIyOJIEHHOM YpPOBHE,
MOJITOTOBKA K OCHOBHOMY
rocyJapCTBEHHOMY 3K3aMEHY
no usuke

Pemrenue 3a1a4, OTHOCSIITUXCS K pa3aeiny
«MexaHU4eCKHue SIBICHUSD.

Brinonnenue 1abopaTopHbIX pabOT U OMBITOB
10 MEXaHUYECKHM SBJICHHUAM (BKIIFOYAs paOOThI
Y OTIBITHI U3 TICPEYHS K pa3iey) B YCIOBHSIX
CaMOCTOSTEIILHOTO INIAHUPOBAHUS TTPOBEICHHUS
HCCIIeIOBaHUsI, BRIOOpA M1 00OCHOBAHMS METOAA
U3MEpPCHHUS BEIMYWH, COOpPKH
AKCIIEPUMEHTAILHON YCTAaHOBKH
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6.2 | TemnoBsIe ABIECHUSA CucremMaTusanusa 1 000011IeHNE Pemenue 3ana4, oTHOCAIIUXCS K pa3aeny
(TOBTOPHUTENHHO- IPEAMETHOTO COAEPKaHUS U «TenoBbIe SIBICHUS.
0000IIarOIIHN I OIIBITA JIESITEILHOCTH, BrimonHeHune mabopaTopHBIX padOT U OIBITOB
MOJTYJTb) MPUOOPETEHHOTO TP U3YICHUHT 10 TETUIOBBIM SIBJICHUSM (BKJIFO4asi pabOTHI U
TEIJIOBBIX SIBJICHUH OTIBITHI M3 TIEPEYHS K pa3/iesly) B YCIOBHIX
Ha yTJIyOJICHHOM YpPOBHE, CaMOCTOSITEITEHOTO TUTAHUPOBAHUS POBEACHUS
MOATOTOBKA K OCHOBHOMY HcCIIeIOBaHUsI, BEIOOpa 1 000CHOBAaHUS METO1a
roCyJIapCTBEHHOMY AK3aMEHY U3MEPEHUS BEIMYHH, COOPKH
1o ¢pu3nKe AKCIIEPUMEHTAIILHON YCTAHOBKH
6.3 | DieKTpOMarHuTHbIE Cucremarusanus 1 00001eHNE Pemenue 3ana4, oTHOCAIIUXCS K pa3aeny
SIBJICHUS MPEIMETHOTO COJIEP>KAHUSA U «ITEKTPOMATHUTHBIC SIBIICHUSD).
(TOBTOPHUTENHHO- OIIBITA JESITEILHOCTH, Brimonxnenue 1abopaTopHbIX padoT
o0oOmaroumit MPUOOPETEHHOTO TP U3YYCHUH | M OIIBITOB IO 3JIEKTPOMArHUTHBIM SIBIICHUSM
MOJ1yJ1b) ANEKTPOMATrHUTHBIX SBJICHHUM (BKJITIOYasi pabOThI M ONBITHI U3 MTEPEUHS
Ha yTJIyOJICHHOM YpPOBHE, K pazjiesly) B YCIOBUSAX CAMOCTOSTEIILHOTO
MOATOTOBKA K OCHOBHOMY TTAHUPOBAHUS TIPOBEICHUS MICCIICTOBAHNS,
roCyJIapCTBEHHOMY 2K3aMEHY BBIOOpA M 00OCHOBAHHUS METO/1a H3MEPCHHS
1o pu3nKe BEJINYMH, COOPKHU IKCTICPUMEHTAILHON
YCTaHOBKH
6.4 | CBeTOBBIE SIBJICHUS Cucremarusanus 1 00001eHNe Pemenue 3anay, OTHOCAIIUXCS K pa3aeny
(TOBTOPHUTEIBHO- MPEIMETHOTO COJIEPKAHUS U «CBETOBBIE SIBICHHN.
0000111aroIIn i OITBITA JIESITEILHOCTH, BrmonHenne madbopaTopHBIX paboOT U OIBITOB
MOYJIb) IPUOOPETEHHOTO TP U3YICHHUH 110 CBETOBBIM SIBJICHUSM (BKJIIOUasi pabOTHI U

CBETOBBIM SBJICHUU
Ha yriay0JIeHHOM YPOBHE,
MOATOTOBKA K OCHOBHOMY

OTIBITHI M3 TIEPEYHS K pa3/ielly) B YCIOBHUAIX
CaMOCTOSITEITEHOTO IITAHUPOBAHUS IPOBEICHUS
uccieI0BaHusl, BbIOOpa 1 000CHOBAHUS METO/1a
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rOCyJIapCTBEHHOMY 3K3aMEHY
1o ¢pu3uke

N3MCPCHUA BCIINYNH, C60pKI/I
BKCHGPHMGHTaHLHOﬁ YCTaHOBKHU

6.5 | IloBTOpenue n 4 CucremaTtu3zanus u 000011eHNE Pabora ¢ TekcTamu (pU3MUECKOro COAEepPIKAHUS
00o011eHne IPEIMETHOIO COJIEPKaHus U 10 Kypcy (PM3HKH YIIIyOJIEHHOTO YPOBHS.
OMbITa AESTENBHOCTH, Brinmonnenue npo6ieMHbIX 3a/1aHUN TPAKTUKO-
IPUOOPETEHHOTO MPU U3YYEHUH | OPUEHTHUPOBAHHOTO XapakTepa (3aaHus 1o
BCEro Kypca (pU3nKu €CTECTBEHHO-HAYy4YHOI IPAMOTHOCTH ), B TOM
yriay0i1EHHOTO YPOBHS, YHUCIIe 331aHUIN C MEKIIPEAMETHBIM
IOJATOTOBKA K OCHOBHOMY COJEPKAHUEM.
roCyIapCTBEHHOMY 3K3aMEHY PaboTa Hazx rpynmoBeIMU WA
1o ¢pusnke WHIAUBUY ATBHBIMU IPOEKTAMH, CBSI3aHHBIMU
C coJiep>KaHueM Kypca (pU3UKH yIiTyOJIeHHOTO
YPOBHS
Hroro no pasaeny 17
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME

72



	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	7 КЛАСС
	Раздел 1. Физика и её роль в познании окружающего мира
	Раздел 2. Первоначальные сведения о строении вещества
	Раздел 3. Движение и взаимодействие тел
	Раздел 4. Давление твёрдых тел, жидкостей и газов
	Раздел 5. Работа и мощность. Энергия

	8 КЛАСС
	Раздел 6. Тепловые явления
	Раздел 7. Электрические и магнитные явления

	9 КЛАСС
	Раздел 8. Механические явления
	Раздел 9. Механические колебания и волны
	Раздел 10. Электромагнитное поле и электромагнитные волны
	Раздел 11. Световые явления
	Раздел 12. Квантовые явления
	Повторительно-обобщающий модуль

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ФИЗИКЕ НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) патриотического воспитания:
	2) гражданского и духовно-нравственного воспитания:
	3) эстетического воспитания:
	4) ценности научного познания:
	5) формирования культуры здоровья и эмоционального благополучия:
	6) трудового воспитания:
	7) экологического воспитания:
	8) адаптации к изменяющимся условиям социальной и природной среды:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:

	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия
	Самоорганизация:
	Самоконтроль, эмоциональный интеллект:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	7 КЛАСС
	8 КЛАСС
	9 КЛАСС


