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AHHOTAIMSA
K pa0o4eii mporpamMe 1o ¢pusnke (yriay0aéHHbIH ypoBeHb) /-9 Kil1accoB

PaGouass mnporpamma 1o (¢uU3MKE OCHOBHOTO OOIIEro o0Opa3oBaHUs
["ocynapcTBeHHOTO OO KETHOTO 00IIe00pa3oBaTeIbHOTO yupexacHus CaMapcKoit
obmactu cpeaHeir oOmeobpazoBaTenbHOl koMbl  Nel m.r.t. Cyxomon
MyHHIIUATIATBHOTO paiiona CeprueBckuii Camapckoit 00J1acTH COCTaBICHA HA OCHOBE
CJICAYIONIMX HOPMATUBHO-TIPABOBBIX IOKYMEHTOB:

1. ®enepasibHOTO  TOCYJApCTBEHHOTO  00pa30BAaTENBHOTO  CTaHIApTa
OCHOBHOTO 00I1Iero oOpa3oBaHUs, YTBEPKIEHHOTO MPUKA30M MUHHCTEPCTBA
npocseleHust Poccuiickoit ®enepanun ot 18.05.2023 Ne 370 “O0 yTBepxKACHUN
dbenepanpHOi 00pa30BaTENbHON MPOrPAMMBI OCHOBHOTO 00111€eT0 00pa3oBaHus”
(BapeructpupoBan  12.07.2023), npuxazom MwuHUCTEPCTBA MPOCBELICHUS
Poccutickoit ®eneparum o1 31.05.2021 Ne 287 «O06 yTBepkaeHuu penepaibHOro
roCyJapCTBEHHOT0  00pa30BaTeIbHOTO  CTaHJapTa  OCHOBHOTO  OOIIIETro
oOpazoBanusi»  (3apeructpupoBan  05.07.2021 Ne 64101), mnpukazom
MunucrtepctBa npocsenieHust Poccuiickoit @enepanuu Ne 568 ot 18.07.2022 “O
BHECEHMM H3MEHEHUN B (eaepalibHbli TOCYAapCTBEHHBIH 00pa30BaTENbHBIM
CTaHJapT OCHOBHOTO oOmiero oopazoBanusa’ (3apeructpupoBan 17.08.2022 Ne
69675), nmpukaza MunucrepctBa I[Ipocerienus Poccuiickoit denepaiuu ot
09.10.2024 No704 «O BHeCeHMM M3MEHEHUW B HEKOTOPBIE IIPUKA3BI
Mununcrepcrsa [Ipocsemenns P®, kacaromuecs @OII HOO, ®OIT OO0, OOII
COO».

2.  OcHOBHOI 00pa30BaTEeNbHON TPOrPaAMMbl OCHOBHOTO OOIIIETO 00pa30BaHUS
I['bOY COMLI Nel n.r.t. Cyxonoa MyHUIMNAIBHOTO paitoHa CeprueBCcKkuii
Camapckoit obsacTu.

OOpa3zoBaTeNbHBIA  MPOIIECC  OCYIIECTBISIETCS C  MCIHOJIb30BaHUEM
y4eOHUKOB, y4E€OHBIX MMOCOOWM, BXOIAIIUX B JEHCTBYIOMUN deaepanbHbIi
nepeueHb YueOHUKOB. [lepeueHh yUeOHUKOB €KETOTHO YTBEPKIASTCS MPUKA30M
JTUPEKTOPA 1O TIKOJIE.

Ha u3yuenue ¢pusuku B ocHOBHOM 1ikoje Beiaensiercsa 340 yacos:

e B 7 knacce 102 yaca

e B8 knacce 102 yaca

e B9 knacce 136 yacoB

PabGouass mporpamma BKIO4aeT B Cce0s TOSICHUTEIBHYIO 3aluCKy,

IJTAHUPYEMBIE PE3YyJIbTaThl OCBOCHHS yI€OHOTO MPEAMETA, COJICPIKaHKEe YUeOHOTO
mpeaMeTa, TEeMaTHYEeCKOe IUIAaHUPOBAaHHME, KaJeHIAPHO-TEMAaTUYECKOE -
MJIAHUPOBAHKE, OTICHOYHBIE MaTEPHUAITBI.



Cpok peanuzanuu nporpaMmmsel — 3 roja.
HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 10 (Qu3MKE Ha YypOBHE OCHOBHOIO 00IIEro oOpa3oBaHMs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS Ha
yriay0iaEHHOM YPOBHE OCHOBHOI 00pa3oBaTelbHON MPOrpaMMBbl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takxe ¢ yuéToM (enepanbHON padoyell MporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogaBanus yueoHoro npeamera «Ousukay.

ConepxxaHue mnporpamMmbsl 10 (U3MKE HANpPaBIE€HO HA YIOBIETBOPEHUE
NOBBILICHHBIX 3alPOCOB O0yYaroIIMXCs, CTpeMsluxcsi K Oosee riaybokomy
OCBOCHMIO (DM3MYECKUX 3HAHUH, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydarommxcs. B mporpamme 1o (u3uMKe  y4YUTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3yJIbTaTaM OO0yUYEHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyYHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 1o gu3uke ycTraHaBIMBAET pacHpeneseHue yueOHOro matepuana
1o rogam oOyueHus (1o Kjaccam), IpeuiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS IPEIMETHOTO COAECpPKaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3padoTaHa € LEIbI0 OKa3aHUSd METOJUYECKON
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY MPEIMETY .

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHbIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3Yy4YaeMbIX XUMHEH, OMOJ0THel, acCTpOHOMUEN 1 pu3HUecKoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpA, MPEJOCTABISIET HAauOoJee sSCHbIE
oOpa3lbl MPUMEHEHUsI HAYYHOTr0 METOJa MO3HAHUA, TO €CTh CI0co0a MOy4YeHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUs B CTPYKType OOIIETo
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUHU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

Nzydyenne ¢u3ukun Ha YriayOJIEHHOM YpOBHE MIpeIIojiaraeT YyBEpEHHOE
BJIAJICHUE () (1401107101 KOMITETEHTHOCTSIMH, XapaKTEPHU3YIOIUMU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCT:

HAy4HO OOBSACHATDH SIBICHHUS;

OLICHMBATh U TOHUMAaTh OCOOEHHOCTH HAy4YHOI'O UCCIEIOBAHUS;

MHTEPHPETUPOBATh JaHHBIE M MCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJIyYEHUS BBIBOJIOB.

Ilenn wu3ydeHuss (QU3MKM HA YPOBHE OCHOBHOIO OOLIEro 0O0Opa3oBaHUsA
onpenenensl B KoHuenmuu npenopaBaHust yudeOHoro mnpeamera «®Pusuka» B



oOpazoBaTenpHBIX opraHuzauusx Poccuiickoit @enepanmu, peanu3yrOIIUX
OCHOBHBIE  00111€00pa30oBaTeIbHbIE MPOTPAMMBbl, YTBEPKACHHONH pelICHUEM
Komnernn Munncrepersa npocsemienust Poccuiickoit denepanuu (mpoTokosa ot 3
nexadpst 2019 r. Ne [1K-4BH).

[enu uzydenust Gu3UKU Ha yriIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECAa M CTPEMJIEHUS OOYy4YaroIMXCAd K HAyYHOMY H3YyYECHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJIe MO3HaHUs U (HOpPMHpPOBaHUE
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

(GopMUpOBaHKE HAYYHOI'O MHUPOBO33PEHMsSI KaK pe3yJibTaTa U3y4YEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIAMEHTAJIbHBIX 3aKOHOB (DM3HKU;

(GbopMHpOBaHHE YMEHUN NPUMEHATHh (U3NUYECKUE 3HAHUS U Hay4YHBIE
JI0Ka3aTeNbCTBA Il OOBSICHEHUS OKPYKAIOIINUX SIBJICHUI;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyamyumiei
npodeCCUOHAIBHONW  ICSITEILHOCTH, CBS3aHHOM C (U3UKOM, TMOATOTOBKAa K
JanbHeleMy 0Oy4eHHIO B 3TOM HallpaBJICHUU;

dopMUpOBaHHE TOTOBHOCTH K JajJbHEHIIEMYy H3y4YeHUI0O (U3UKH Ha
yIiIyOJIEHHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Npoduiiell 00yueHus Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PM3UYECKUE SIBIICHUS Ha
OCHOBE M3yUEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOLIIX
CO3JaHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOjeNed, BKIIOYas TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pa3BUTHE HCCIIEOBATENbCKUX YMEHHI: HAOMIOJaTh SIBICHUS U M3MEPATH
¢busznyecKkue BEIUYUHBI, BBIABUTATh THIOTE3bI U MpejiaraTh 3KCIepUMEHTAIbHbIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH M MPOBOAUTH OMBITHI, SKCIEPUMEHTAIbHbIC
UCCJIEI0BAHMUSI, AHAJTM3UPOBATH MOJIyYEHHBIEC JAHHBIE U JIeJaTh BBIBOJIbI;

OCBOCHHME MNPUEMOB paboThl ¢ uHGpOpMaIMel (U3HMUECKOTO COIAEpKAHMS,
BKJItOYasi THPOPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUAX (DU3UKHU, HHTEPIIpETalud U
KPUTHUECKOE OLIEHWBaHNE NH(POPMAIUH;



3HAKOMCTBO CO cdepamu MPoPECCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHKECHHUSX
buznyecKoil HayKu.

Ha uzyuenue ¢pusuku (yriy0€HHBIN yPOBEHb) HA YPOBHE OCHOBHOTO OOIIET0O
obOpazoBanus orBoautcs 340 gacos: B 7 kinacce — 102 yaca (3 yaca B Hezelnw), B 8
kimacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 4acoB (4 4aca B HEJIEINIO).

COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u e€ posib B MO3HAHUM OKPYKAKOIIEr0 MUPA.

dusnka — Hayka O npupoje. SBiIeHUS TPUPOJIBI (PJIEMEHTHI COJIEpPKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHHYECKHUE,
TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BenWyuHbl. PasmepHocTb. Enunuibl ¢Gu3HUECKUX BEIWYHUH.
N3mepenne Quanueckux BeauduH. OTanoHbl. PDusmueckue npubopsl. [lena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
nabopaTtopHbIM 00OpyAoBaHUEeM. MexayHapojaHas cucrtema eaunull. llepeBon
BHECUCTEMHBIX eANHUIl B enuHUIbl CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH U3y4daroT npupoay. EcrecTBeHHO-
HAyYHBIH METOJl TIO3HAHUWS: HAONIOJCHHE, ITOCTAHOBKA HAYYHOTO BOMPOCA,
BBIJIBIDKCHUE THUIIOTE3, OKCIEPUMEHT MO TPOBEPKE THUIMOTE3, OOBSICHEHUE
HaOroaeMoro sisjieHus. Onucanue PU3NUEeCKUX SBJICHHUM C TOMOIIBbIO MOJIENEH.

Hemoncmpauuu.

Mexanunueckue, TeIUIOBbIE, IIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE
SABJICHUSL.

dusnyeckue NPUOOPHI U Tpoleaypa MPSIMBIX HU3MEPEHHI aHAJIIOTOBBIM U
U (POBLIM TPUOOPOM.

Jlabopamopnsie pabomel u onvimel.

Omnpenenenue 1EHbI ISTCHUS IIKAIbl U3MEPUTEILHOTO TTPUOOpa.

N3mepenue pacCTosIHUN.

N3mepenue momaan 1 oobéMa. MeTo 1 majeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.

Omnpenenenue pa3MepoB MajbIX Te1. MeToa psioB.

[IpoBeneHne HCCIENOBAHUS N0 MPOBEPKE THUIOTE3bl: JAIBHOCTH IOJIETA
HIapukKa, MymeHHOT0 TOPU30HTAIBHO, TeM O0JIbIIIe, YeM OOJIbIIIE BHICOTA TyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOEHNH BelleCTBA.



CrtpoeHue BeniecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>kenue dacTtul, BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe nBwxenue. Juddysus. BzaumonaeiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJAKOCTEH M TBEPIBIX
(kpucTamuyeckux) Tesl. B3anMocCBsA3b MEXIy CBOMCTBAMHM BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

HabGmronenre OpoyHOBCKOTO JBUKEHUS.

Hab6monenune nuddysuu.

HabGmronenue sBieHnii, OOBACHAIONINXCA TPUTSHKCHUEM WU OTTAIKWBAHUEM
YaCTHUI] BELIECTBA.

Jlabopamopnwie pabomul u onvimol.

OrneHka quaMeTpa aroMa METOJIOM PSAOB (C UCToyIb30BaHueM (oTorpaduii).

OnbITEl IO HAOJIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBu:KeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe naBwxkenue. Ilyte u nepememienue. PaBHOMepHOE W
HEepaBHOMEpHOEe ABWKeHHEe. CBOOOMHOE TaJeHHE KaK NMpUMep HEPaBHOMEPHOIO
nBrokeHus: ten. CkopocTb. CpenHsis CKOPOCTh MPU HEPABHOMEPHOM JIBUYKEHHUH.
Pacyér nmyty u BpeMEeHU ABUXKECHUS.

['paduku 3aBUCMMOCTEN BEIMYMH, OMHUCHIBAIONIMX JBIKeHHE. OOIme
NMOHATUSI 00 OTHOCUTENBHOCTH JBUXeHUs. CloXeHue CKOpOCTeW i Tell,
JBUXKYIIUXCS MapaJLICIIbHO.

SlBnenue wuHepIMU. 3aKOH WHEpUMHM. B3ammoneicTBue Ten Kak INpUYMHA
W3MEHEHUSI CKOPOCTM JIBHMXKEHHUs Tesl. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTYMaTeIbHOM JBMKEHHHM. [InoTHOCT, BemiecTtBa. CBS3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIuHuIle o00BhEMa BemecTBa. CmecH U CIUIABBI.
IToBepXHOCTHAs U JIMHEWHAs IUIOTHOCT.

Cuiia Kak XapakTepucTUKa B3auMmojeicTBus Teil. Cuiia ynpyrocTd M 3aKOH
I'yka. 3mMepeHue cuiibl ¢ MOMOUIBIO AUHAMOMETpPA. SIBJIEHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomelcTByromas cui. Cuia TpeHUs.
TpeHne CKONbXKEHUST U TPEHUE IIOKOs, BS3KOE TpPEHHE. TpeHue B NPUPOJAE U
TEXHUKE.

Jlemoncmpayuu.

HabGnrogenne MexaHn4ecKoro JIBKEHUS TeNa.



N3mepeHne cKoOpoCTH NPSIMOIUHENHOTO ABUKEHHUS.

HabGnronenue siBeHUS HHEPLIUH.

Habnronenue n3MeHeHHsI CKOPOCTH MPH B3aUMOJICHCTBUU TEIL.

CpaBHEHHE Macc MO B3aUMOJIEVCTBUIO TEL.

CnoxeHue CHJl, HallPaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopnvie pabomul u onvimol.

OnpeneneHne CKOPOCTH PABHOMEPHOIO JBHKEHHS (IIApUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOTO aBTOMOOMJIS U TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOU IIOCKOCTH.

OmnpeneneHue IIOTHOCTH TBEPIOTO Tea.

OnbITEI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh pacTsikeHus (aedopmaiiun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

OMnBIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHUS OT CUJIbI
JABJICHUS U XapaKTepa COMPUKACAIOIIUXCS TTOBEPXHOCTEM.

Pasznea 4. /laBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

Jasnenue. Cuna nasneHusi. CnocoObl yMEHbLIEHUS U YBEJIMUEHUS JaBICHUS.
JlaBneHue ra3a. 3aBUCUMOCTb J1aBJIEHUS raza oT o0bEma u Temnepatypsl. [lepenaua
JABIICHUS] TBEPABIMU TEJIaMH, JKHAKOCTAMH W ra3aMu. 3akoH Ilackais.
[THeBMaTUUECKHE MAIIIUHBI.

3aBUCMMOCTh  JABJIICHHMSI  JKUJKOCTH  OT  D[JIyOMHBI  MOTPY>KEHHUS.
['unpocrarnueckuit  mapagokc. CooOmaromuecss cocyasl. [ 'uapaBandeckue
MeXaHHU3Mbl. VCronb30BaHUE BBICOKMX JIaBICHUII B COBPEMEHHBIX TE€XHOJOTHUSX.
Y CTpOoiCTBO BOAOIIPOBOA.

Atmocdepa 3emnn u atmocepHoe nasieHue. l[IpuuuHbl CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOTro JaBJIEHUSI OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 M3MepeHns aTMOCHEPHOTO TaBJICHHUS.

JlelicTBre KUAKOCTU M ra3a Ha IOIPyKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuia. 3aKkoH ApxuMesia. Y clIoBHE BOSHUKHOBEHUS BHITAIKHMBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpauuu.

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/bl.

['mapaBauyueckuit mpecc.

[IposiBnenue neicTBrsi aTMOC(EPHOTO JABICHUS.
Cudom.



3aBUCHMOCTD BBITAIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOU B KUIKOCTh
YacTH TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcnoBue naBaHus TEN: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILEHHUS TUIOTHOCTEU TeJIa U JKUJKOCTH.

Jlabopamopnvie pabomul u onvimol.

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00BbEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BITAIKUBAOLIEH CUIIbL, IEUCTBYIOLIECH Ha TEJIO, MTOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEN HA TEJO B
JKUJIKOCTH, OT MACCHI TeJa.

OnpITel, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKHBAIOIIEH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOU B KUIAKOCTh YaCTU
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KonctpyupoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKHU U ONPEACICHUE
€€ rpy30n0AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHEPIrus.

Mexanudeckasi paboTa JijIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MoniHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. IIpasuno
MomeHTOB. [IpuMeHeHune TmpaBWia paBHOBECHS pbluara K OJIOKy. «30J0TOe
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTEHIMAJIbHAS SHEPrUsl.
[IpeBpailieHrie OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTrOi. 3aKOH COXPaHEHUS
Y MIPEBPALCHUS DHEPTUU B MEXaHHKE.

Hemoncmpayuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne ycinoBUui paBHOBECHS pblyara.

N3mepenue KII/[ HaKITIOHHOW MIIOCKOCTH.

N3ydenne npaBuia peluara AJisi MOJIBMYKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETTOJBUKHOTO OJIOKA.

Omnpenenenne pabOThl CUIIBI YIPYTOCTH MPU MOIBEME TPY30B MPHU MTOMOIIU
MOJIBYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpPaHEHUSI MEXAHUYECKON YHEPIHUH.

8 KUIACC



Paszneua 6. TenuioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. OMbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan AJjisi HOBBIX
TEXHOJIOTUIA. TEeXHOJOTMM TOJIy4eHUs] HCKYCCTBEHHBIX anMa3oB. OObscHEeHUE
CBOMCTB T'a30B, KUIAKOCTEW W TBEPABIX TEI HA OCHOBE IMOJIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKOW Teopur. [I0BEpXHOCTHOE HATSHKEHUE, CMAadyMBaHUE, KAIWUIPHBIC
ABJIECHUA. TEIUIOBOE pacCHIMpPEHUE M CKATHE. 3aBUCUMOCTH JABJIEHUS ras3a oOT
00bEMa, TeMIEepaTyphbl.

Temneparypa. CBsA3p TeMIlepaTypbl CO CpEIHEH KHHETUYECKON SHEprueu
TEIUIOBOTO JIBM>KEHUS YaCTHULL. TeMnepaTypHbIe IIKAJIbI.

Buytpennsis sHepruga. CnocoObl HW3MEHEHUSI BHYTPEHHEH SHEpruu:
TeIJIonepeaaya u coBepiieHre padoTel. Buapl Teronepeaaun: TemIonpoBOIHOCTD,
KOHBEKIIMA, WM3JydeHue. Buupl Ttemsonepenadd B INPUPOAEC U TEXHHUKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TernooOMeH u
TEIJI0Boe paBHOBecue. 3akoH HptoToHa-PuxmaHna. YpaBHeHHEe TEIIOBOTO OallaHca.

[InaBiieHre U OTBEpAEBAaHNE KPUCTAIUIMYECKUX BEILIECTB. Y IE€JIbHAS TEIIOTA
maBieHus. [lapooOpazoBanue u koHjeHcamnus. Mcnapenue. Kunenne. Y aenpHas
TeIUI0Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
napieHus. HachlleHHBIN 1 HEeHACBIIEHHBIN ap. BiaxxHoCTh BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TeroBeix aBurateneit. KIIJ TeroBoro nBurarens.
TeruioBple JABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnoBble IOTEpU B
TEIUTOCETSX.

3aKOH COXpaHEHHUS W MPEBPAIICHUS DHEPIMU B MEXAHUYECKUX U TEIUIOBBIX
MIPOIIECCaX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAayuMBaHUS W
KAWUISIPHBIX SIBIICHUM.

Habroienue TenaoBoro paciimpeHus Tedl.

M3meHeHue AaBieHHs] rasa Npu U3MEHEHUMM O0bEMA M HArpeBaHUM WIIU
OXJIAXKECHUU.

[IpaBuiia u3MepeHns TEMIIEPATYPBI.

Bunae! Tenonepenayu.



OxJtaXkieHue Ipyu COBEPLIEHUH pPadOTHI.

Harpeanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIaAMHU.

CpaBHEHHE TEIIIOEMKOCTEN pa3InNYHbIX BEIIECTB.

HabGnronenue xumneHus.

Habnrogenune nocTossHCTBA TeMITepaTyphl P MJIaBJICHUU.

Mojenu TenIOBbIX IBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

N3MepeHne TeMneparypsl py MOMOIIH KUIKOCTHOTO TEPMOMETpPA U JaTUHUKA
TEMIIEPATYPHI.

OnpiTel MO HAOMIOEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, JKUIKOCTEH H
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

HccnenoBanre 3aBUCHMMOCTH JABJIEHUS BO3AyXa OT €ro oo0béma W
TEMIIEPATYPHI.

[IpoBepka TUMOTE3bl TUHEUHONW 3aBUCUMOCTH JIJTUHBI CTOJOMKA >KUIAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGmronenne wu3MeHEHUs BHYTPEHHEW OHEpPruM Tela B  pe3yibTaTe
TEIIonepeaul U padoThl BHEITHUX CHJL.

HccnenoBanue siBJIEHUS TEIIOOOMEHA MTPU CMEILIMBAHUH XOJIOIHOM U TOpsiueit
BOJIbI.

Omnpenenenre KOJIMYeCTBa TEIJIOTHI, TOTYYEHHOTO BOAOM MPH TETJIO0OMEHE €
HarpeThiM METAJUIMYECKUM LIWIIMHIPOM.

OmnpeneneHre MOIHOCTU TEIUIOBBIX NMOTEPh (3akoH HetoToHa-Puxmana).

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

Hccenenosanue nporecca UCIIapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO31yXa.

Ornpenenenue yaenbHON TETUIOTHI TJIaBJIEHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeicTBhe
3apspKeHHBIX Tell. 3akoH Kymnona.

OnekTtpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHiun
CYNEpIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUANA 3aps.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA U TOJYHNPOBOJAHUKH. 3aKOH
COXPAHEHMS IEKTPUUIECKOTO 3apsia.



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JEKTPUYECKOIO TOKA.
N CcTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUSA HSIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B METAJIAX, )KUJIKOCTAX U ras3ax.

DnekTpuyeckas nenb. Cuia Toka. DIEKTPUUECKOE HAIMPSIKEHUE. AMIIEPMETP
Y BOJIBTMETP B LIEMU NOCTOSTHHOTO ToKa. CONMPOTUBIIEHUE MMPOBOJHUKA. Y IEJIBHOE
CONMpPOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uend. IlocimenoBaTtenbHoe u
napajuiebHOE CoeIMHeHHE NTpOoBOAHUKOB. DJIC B LM NOCTOSHHOIO TOKa. 3aKOH
Oma mna nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3IEKTPUUYECKUX
nerneii. Heauaennsie 3j1eMEHTHI.

PaGora u MoOUIHOCTH »dJeKTpUYecKoro Toka. 3akoH J[xoynsg-Jlenna.
DOneKTpuYecKre Lenu U MOTPEOUTENH 3IEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

[ToctostHHBIE MarHuThL. B3anmoaercTBrE NOCTOSHHBIX MATHUTOB. MarHutHoe
noyie. MarautHoe mosie 3eMJIM W €ro 3HadyeHHWe I Ku3HH Ha 3emie. OmnbIT
Opcrena. MarHutHOe moje anekTpudeckoro Ttoka. Omnsit Amnepa. IIpumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
Cuna Amnepa u onpenesieHue €€ HarpaBieHUs. DJICKTPOABUIaTENlb TOCTOSHHOTO
ToKa. Mcmnosib30BaHUE 3SIIEKTPOABUTATENEH B TEXHUUYECKUX YCTPOWCTBAX U Ha
TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOJTyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DNEKTPOCTAHIIMM Ha BO300OHOBIIIEMBIX HCTOYHHKAX DSHEPTHHU. DKOJIOTHYECKHE
POOIEMBbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U SJICKTPOMOOHIIH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE JIEKTPOCKOTIA.

DneKTpocTaTuiecKast HHAYKIHUS.

3aKOH COXpAHEHUS INEKTPUUECKUX 3aPAI0B.

MopaenupoBaHue CHIOBBIX JIMHUM DJJIEKTPUYECKOTO IOJAS C IMOMOUIBIO
OyMa’>KHBIX CyJITAHOB.

[TpOoBOHUKH U TUDJICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

W3mepeHne CHITbl TOKa aMIIEPMETPOM.

W3mepeHne 2eKTpUIeCKOro HAINPSKEHNS BOJIBTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUH.



B3aumonaencTBrE MOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3/ICIEHUS MMOJIOCOB MarHUTa.

MopenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

OnbiThl Dapajes.

DJIEKTPOreHepaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

OnbITel 1O HAOMIOACHUIO JJICKTPU3AIMU TEA TpPU CONPUKOCHOBEHUU U
WHIYKIHUEN.

UccnenoBanne AEWCTBUS DJIEKTPUYECKOTO TIOJsE Ha TPOBOJHUKUA U
JTIADJICKTPUKH.

COopka 1 UCTIBITAHUE DJICKTPUUYECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, TPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIpsHLKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbITHI, JEMOHCTPUPYIOUINE 3aBUCUMOCTD JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, TJIOIIaAN MTOMEPEYHOro CEUYCHUS U MaTepuara.

OrnpeneneHue yaeIbHOTO COMPOTUBICHUS TPOBOJHUKA.

[IpoBepka TmpaBwyia CJIOXKEHHUS HANpSOHKEHUM TIPU  MOCIEI0BATEIBHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [Jig CWIbl TOKAa TIpU TApaICIbHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI HICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKOoHA OMa J1s TOJTHOM 1enu.

N3ydeHne BOJIbTAMIIEPHBIX XaPAKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJIMBaHUS WIH MOJYyTPOBOJIHUKOBOIO JIUOJA).

OmnpeneneHue padboThHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.

OrnpeneneHne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3ieiICHUHN.

HccnenoBanre NeMCTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUS TOKA B KaTyIIKE WM OT HaJu4us
(OTCYTCTBUS) CepACYHUKA B KaTYIIIKE.



N3ydyeHne 1ercTBUS MArHUTHOTO TOJISI HA MMPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u nuzydeHue paboThl AICKTPOIBUTATEIS.

N3mepenue KIIJ amekTpoaBUTraTeIbHONM YCTAHOBKH.

OmnpITEl  TIO  MCCIEOOBAHHUIO  SIBJICHUA DJJIEKTPOMArHUTHOW  HWHAYKIWH:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUEHUS M HAIIPABJICHUS! MHAYKIIMOHHOTO TOKA.
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Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe paBmxkeHue. MarepuanpHas Touka. CHocoOBI OIMHMCAHWS
MEXaHUYECKOTO JBWXCHUS: TaOJIMYHBIN, rpaduieckuit, aHamuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKEHHUS.

BekTopHble BEIMYMHBI, ONEPAIIMU C BEKTOPAMH, MPOEKIIUU BEKTOpa. Pannyc-
BEKTOP MATEpUAIbHOW TOYKH, MEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
PSAAMOJIMHEWHOE IBMKeHne. HepaBHOMepHOE NpsiIMOIMHENHOE NBHKeHUE. CpenHss
Y MTHOBEHHAs! CKOPOCTh TeJa IPU HEPABHOMEPHOM JBHKEHUH.

YckopeHnue. PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHHUE. Y CKOPEHHE
cBoOogHoOTrO mMagenus. OneITel I anmuies.

['paduyeckas uHTEeprpeTalusi YCKOPEHUsI, CKOPOCTH, MPONIAEHHOTO MYyTU U
IepEMELIECHHUS ISl MTPSIMOJIMHEUHOTO JBUKEHUS.

JIBrokeHue Tena, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY.

JIBM>KEHHE 10 OKPYKHOCTHU. JIMHENHAsE CKOPOCTh, YTJIOBask CKOPOCTh, IIEPUOJ]
Y 4acToTa O0paIieHus: Mpyu paBHOMEPHOM JBHKEHHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKECHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOIEMCTBYIOIIIAS CUJIA.

ITepBeiit 3ak0H HproTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJla
TpEeHUs OKos1, Apyrue Bubl TpeHus. KoadduuneHT tpenus.

JIBUKEHHE TEN IO OKPYKHOCTH MOJI IEVCTBUEM HECKOJIBKUX CHIL.

3akon bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENbHBIC
amnmaparbl, CyJla HAa TMOABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISX. J[BMKEHHE MToe3/1a Ha MarHUTHOM MOTyIIKeE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BH>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B TOM uwWcie TmaHeT BOkpyr Comuua). Ilepsas
KOCMHUYECKasi CKOpOoCcTb. HeBeCOMOCTD 1 meperpysKu.

PaBHOBecue maTepuanbHON TOuku. AOGCOMIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsixecTu.



Nmmnynec Tena. U3mMenenne nummnynsca. Mnynsc cuitbl. Ypyroe u HEynpyroe
B3aUMOJICUCTBHE. 3aKOHbl M3MEHEHUS W COXpPAaHEHUs HUMITyJbca. PeakThBHOE
JBUYKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTOCTH,
TpeHust. CBs3b dHEpruu U padotel. [loTeH1nanbHas SHEPrUs Tena, NOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxxaTon npyxuHsl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKOM SHEPIHH. 3aKOH M3MEHEHUS M COXPaHEHUs
MEXaHUYECKOM SJHEPIUH.

Hemoncmpauuu.

HabmroieHue MeXaHW4ecKoro JBHMIKEHHUS Tela OTHOCHUTENbHO Pa3HBIX TeEl
OTCYETA.

CpaBHEeHHE TyTeW WM TPAcKTOPUM JBWXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHMS IIPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO JIBUKCHUS.

HabGnronenue nBM>KEHMS Tela 0 OKPYKHOCTH.

Habnronenne MexaHM4eCKUX SIBJICHUW, MPOUCXOASIIMX B CHUCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHHH OTHOCHTEJIBHO
KaOuHeTa (QU3UKH.

HaOmronenue paBHOBeCHs T€Jl, CBOOOIHOTO MaJeHUs, KOJeOaHUsI MasiTHUKA B
MHEPLUHAIBHBIX CUCTEMAX KaK IMOATBEPKIACHHUE MPUHIIMIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHUS TeJIa OT €ro MacChl U ICUCTBYIOIIEH Ha HETO CHJIBI.

HabGmronenue paBeHCcTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHeHnue Beca Tesa Ipu yCKOPEHHOM JBUKECHUHU.

[lepenaya uMIryabca mpu B3auMOJEHCTBUM TEL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHue UMITyJIbca IPU a0COTIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHE UMITYJIbCa IIPH YIPYTOM B3aUMOJEHCTBUU.

HabGntonenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaJICHHH.

CoxpaHeHue SHEePTruu Mpu ABMKEHUH TeJla o1 JEHCTBUEM MPY>KUHBI.

Jlabopamopnsie pabomel u onvimel.

KoHcTpynpoBanue TpakTa Uisi pasroHa M JAJbHEWIIEro paBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETIEKKU.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOH IIJIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella NPH PAaBHOYCKOPEHHOM JBH)KEHHH IIO
HAKJIOHHOU IUTIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH NYyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIN MPU PAaBHOYCKOPEHHOM JBWIKEHUHN 0€3 HadaIbHOU
CKOPOCTH IIyTH OTHOCATCS KaK PsiJl HEYETHBIX YUCEI, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHUSI CKOJBXKEHHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Onpenenenue kodhGUIeHTa TPEHUS CKOIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

HccnenoBanre 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTEIEHU JIepopMaIuu MPYKUHBI.

OmnpeneneHue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeJa IO
TOPU30HTATBHON OBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YNPYTOCTH TMPU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

Pa3nen 9. Mexann4yeckue KoJie0aHusl M BOJIHbI.

KonebarenbHoe nBrmxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TEpUOI,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojaebaHus. 3aTyXawlue KoJieOaHus.
Brinyxnennbie konebanus. Pesonanc.

MaremaTnyecknii U TPYKUHHBIM MasTHUKHU. [IpeBpaiieHue sHeprum npu
KO0JIEOATEIILHOM JIBUKEHUH.

Mexannueckue BoJiHBL. [IpoponbHble W TomnepeuHble BoJHBL. (CBOWCTBA
MEXaHUYECKUX BOJIH: MHTEpQepeHus u qudpakuus. JJmHa BOJTHBI U CKOPOCTh €€
pacrpocTpaHeHusa. MexaHn4ecKre BOJHBI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnpoctpanenue u oTpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. WMHppa3sByk u yabTpasByk. Hcmonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpauuu.

HaOmronenne konebaHuii Tell mod AEHCTBUEM CHIIBI TSKECTH W CHUJIBI
YIPYTOCTH.

HabGmronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenune BRIHYKICHHBIX KOJIeOaHMIA U pe30HaHCa.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

HaGmronenne untepdepeHiiuu u 1uppakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopnsie padomul u onvimol.

Omnpenenenre 4acTOTHI U MEpHOIa KOJICOaHUN MAaTEMAaTHIECKOTO MasTHUKA.

OmnpeneneHre 4acTOThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.



HccnenoBanue 3aBUCMMOCTH Mepuojia KojaeOaHui rpy3a Ha HUTU OT JJUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH NIEPUOJA KOJIEOAHUH MPY>KMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH mMepuoia KoieOaHuil rpysa, MOJBEIIEHHOTO K
JIEHTE, OT MAcChl rpy3a.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh NIEPHOJIAa KOJIEOAHUH MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaIeHHUS.

Pazgea 10. DaeKTpoMarHuTHoeE MoJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUISl COTOBOM cBsi3H. Pannonokanus. Kocmuueckas CBA3b.

DnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE cBOMCTBa
cBeTa: MHTephEepeHIUS U TUPPAKIUSL.

Jemoncmpayuu.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurtepdepenius u nudpaxius cBera.

Jlabopamopnvie pabomel u onvimel.

N3yyeHue CBONCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO
tenedoHa.

[IpoBeneHue OMBITOB MO HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIINK CBETA.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBast Mojzenb cBeTa M TE€OMETpUYecKas oNnTuka. VICTOYHMKHM CBeTa.
[IpssmonuHeliHOE pacnipocTpaHeHne cBeTa. 3armenus ConHna u JIynsl. OTpaxenue
ceera. Ilmockoe 3epkano. 3akoH oTpaxeHusi cBeta. [locTpoeHue n3zoOpaxkeHuw,
c(hOpPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npesiomiieHus cBeta. [lonHoe oTpaxeHue caerta.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTHYECKUX CBETOBO/IAX, ONTOBOJOKOHHAS
CBS3b.

JIunza, xonx mnyuden B JuH3e. Popmyna TOHKOM JMH3BL. IlocTpoeHue
n300pakeHn, CcHOPMUPOBAHHBIX TOHKOW JMH30M. OmnTHYeckas CcHcTeMa
doroanmapara, MUKpPOCKONAa M Tejleckoma. [7a3, Kak oONTHYECKas CHCTEMa.
bru3opykocTs U 1aIbHO30PKOCTb.

Paznoxenne Oemnoro cBera B crnekTp. Omnbitel HptoroHa. Crokenue
CHEKTpalIbHBIX UBETOB. JlMcnepcus cBeTa.

Jlemoncmpayuu.

[IpssMOIMHENHOE pacpOCTPaHEHNE CBETA.

OTtpaxkeHue cBeTa.



[Tomy4yenune n300paxxeHut B TIIOCKOM 3€pKaJie.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xoj ayueil B coOMparoleu JIMH3e.

XoJ Jydel B paCCEUBAIOIIEH JIMH3E.

[Tomydenne n300pakeHnii ¢ TOMOIIBIO JIMH3.

[TpuHuun aevictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Monens riasa.

Paznoxenue 6emoro cBera B CIIEKTP.

[Tomyyenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne 3aBUCUMOCTH yIJla OTPaXEHUs CBETOBOIO Jiyda OT yIJa
NaJICHUS.

N3yuenue cBONCTB N300pakeHUsI B TNIOCKOM 3€pKalie.

HccenenoBanre 3aBUCHMOCTH yTJIa MPEJIOMIIEHNS OT yTJIa MAaJeHUS CBETOBOIO
Jy4a Ha TPAHUILIE «BO3IYX—CTEKIIO».

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.

Omnpenenenne (QOKYCHOTO pPacCTOSHUS M ONTHYECKOM CHIIBI COOMpAroIiei
JINH3BI.

OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB NPU WX HAOIIOJCHUU 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u muanerapHass Mojenb atroma. Monens aroma bopa.
HcnyckaHne u noromenne ceeta aroMoM. KBaHThI. JIMHeYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. HyxioHHas wmoxaens aromMHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespauieHus. [lepuon nmonypacnana atomubix saep. JlencTBue paaroOakTUBHBIX
W3JIy4YCHUHN HA )KUBBIC OPraHMU3MBbl. 3allUTa OT PAIUOAKTUBHOTO U3TyUYEHUS.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peakuum cuHTE3a U
nenenus snaep. Mcrounuku sHeprum ConiHla W 3BE374. fnepHas sHEpreTuka.
DKoJIOTUYECKHE MPOOJIEMBI SIACPHON YHEPTETUKH.

Hemoncmpayuu.

CrekTpbl U3Ty4YEHUS U TIOTJIOIICHMUS.

CnexTpsl pa3In4yHbIX Ta30B.

CnexkTtp Bogopoaa.

Habmnronenue tpexoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3TyYCHUH.



Peructpanus u3inydeHus IpUPOAHBIX MUHEPAJIOB U MPOTyKTOB.

Jlabopamopnwie pabomul u onvimol.

Habmroienue CITomHbIX U IMHEHYAThIX CIEKTPOB U3ITyUCHUSI.

HccnenoBanue TPEeKOB: U3MEPEHUE PHEPIHM YACTHIIbI 10 TOPMO3HOMY IYyTH
(o potorpadusam).

W3mepenne paainoakTUBHOTO (oOHA.

IToBTOPUTEIBHO-0000 AU MOAYJIb.

[ToBTOpUTENHEHO-00001AIOMIMKA MOAYJIh TIPEIHA3HAYEH JJIsi CUCTEMaTU3allu
1 000011IeHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATETLHOCTH, TPUOOPETEHHOTO
OpU M3YyYEHUU BCEro Kypca (U3MKM YIIIyOJIEHHOTO YpOBHS, a Takxke s
MOJIFOTOBKY K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMeHY IO (PHU3HUKE.

B mpouecce wu3ydeHus MAHHOTO MOIYJS PEAIM3YIOTCA W TOJy4aroT
JanbHEWIIee pa3BUTHE Yy4eOHbIE JEHCTBHUS, OOECHEUMBAIOIINE JOCTHKECHHE
OpPEIMETHBIX M METaNpEeAMETHBIX pe3ysNbTaToB oOydeHus, (opMUpPOBaHHE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH: OOBSICHEHUE U ONMCAHUE SBICHUI Ha OCHOBE
NpUMEHEHUs1 (U3NYECKUX 3HAHUW, MCCIENOBATEIbCKUE NEHCTBHUS (BBIIBIKEHHE
TUMOTE3, MOCTAaHOBKA IEJIM W IUIAHUPOBAHUE HCCICNOBAHUS, aHAIHM3 JAaHHBIX U
MIOJTy4Y€HHUE BBIBOJIOB).

[IpeanmoututenbHO (HOpPMOI OCBOEHUS MOJIYJA SBISETCS TMPAKTHKYM,
mporpaMmma KOTOPOTO BKIIIOUYAET:

pelieHre 3aaav, OTHOCSIIMXCS K Pa3MyHBIM pas3feliaM W TeMaM Kypca
(GuU3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLINX COJIEPKaHUE PA3HBIX Pa3JIeloB;

BBITIOJIHEHUE JTA0OPATOPHBIX PadOT M OMBITOB (BKJIIOYAsi paOOTHI M OMBITHI U3
nepeyHeil K paszgenaM Kypca) B YCIOBUSIX CAMOCTOSATEIBHOTO IJIAHUPOBAHUS
MIPOBEJICHUS UCCIIE0BaHMs, BEIOOpa 1 000CHOBAaHUSI METOAA N3MEPECHHSI BEIHUKH,
COOPKH SKCTIEPUMEHTAIBHON YCTaHOBKH;

BBITNIOJIHEHHUE MTPOOJIEMHBIX 3a/laHui TPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a1aHMUA TO ECTECTBEHHO-HAyYHOW TPaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEKTPEIMETHBIM COJIEPIKAaHUEM;

paboTy HaJ TPYMIIOBBIMU WM WHIUBUIYaTHHBIMUA TPOEKTAMH, CBSI3aHHBIMHU C
cojJiep>KaHreM Kypca (PU3UKH.

N3ydyeHne MOBTOPUTENbHO-0000MIAIOMIETO MOIYJS MOMKET 3aKaH4YHWBaTbCA
IPOBEJCHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (PU3MKK yTiayOiIEHHOTO ypOBHS,
BKJTIOUAIOIIEH 3aJaHusl Pa3sHOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBITOJHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBAaTh CTEMEHh TOTOBHOCTU O0YYaIOIINXCS
K OCHOBHOMY TOCYIapCTBEHHOMY OJK3aMeHy 1o (Qusmke, a Takxke
CBUAETEIHCTBOBATH O IOCTUTHYTOM YPOBHE €CTECTBEHHO-HAY4YHON IPaMOTHOCTH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3yuenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs
y oOyyatomerocs OyayT cOpMUPOBaAHBI CIIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTAThI B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHEEHHO20 60CRUMAHUA:

TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CYK/I€HUU OOIIECTBEHHO 3HAYUMBIX 1
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4YEHOrO;

e 3)acmemuueckozo 60CHUMAHUS:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKU: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4yHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUS MHpPA, OCHOBBI DPA3BUTHUS TEXHOJOTUHM, BAXKHEWILEW COCTABIISIOLIEH
KYJbTYPHI;

OpUEHTAlUsl B JCSATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BaTEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOUUOHAILHO20 D1A2ONONYYUUA:

OCO3HaHHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

c(OpMUPOBAHHOCTH HaBbIKa Pe(IIEKCHH, TPU3HAHNE CBOETO MPaBa Ha OMIMOKY
U TaKOTrO e MpaBa y APYyroro 4yejIoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE yYacTH€ B pPEIICHHM MPAaKTUYECKUX 3a7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIEC U PU3NUECKUX 3HAHUIM;

UHTEPEC K MPAKTUYECKOMY M3yUEHUIO MPodhecCuid, CBSI3aHHBIX ¢ (PU3UKOMH;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, JITAHUPOBAHUS MOCTYNKOB U OLICHKU UX BO3MOXKHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOIIEH CPEe/Ibl;

OCO3HAaHHME TJI00aTBLHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX

pelieHus;
e 8)adanmayuu K uUZMEHANOUWUMCA YCI0BUAM COUUANBHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBIIOJHEHUH MCCIEAOBAHUN U
IPOEKTOB (PU3NYECKON HANTPABIEHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM APYTHX;

MOBBIIICEHUE YPOBHS CBOEM KOMIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NeSATEIbHOCTD;

nOoTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUH, YMEHUHA (POPMYIHMPOBATH
UJIeU, OHATHUS, TUIIOTE3bl O GPUZNYECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOETO PA3BUTUS B NPUOOPETEHUM HOBBIX (PUIUUECKUX
3HAHMU;

CTpEMJICHHE aHAJIM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS HAa OKPYXKAIOIIYI Cpexdy,
BO3MOKHBIX [VI0OAJIBHBIX TOCIIEICTBUM.

METANPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHMs pOrpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromierocss OyayT chOpMHPOBAaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUEOHbIE 1eHCTBUS,
KOMMYHHMKATHUBHbIE  yYHUBEpCAJbHbIE  Yy4eOHble  JCUCTBUS,  PETYJSATUBHBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS
ba3oBble 1ornyeckue aeficTBus:
BBISIBIISITH U XapaKTEPU30BaTh CYLIECTBEHHBIE PU3HAKNA OOBEKTOB (SBJICHUI),
KJIaCCU(PULIUPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH WM TPOTHUBOPEUUS B pPacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3UICCKUX
SBJICHMM M TIPOILIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBarebCKue 1eHCTBUA:

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT O3HAHMS;

IPOBOJUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMXHBIN
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OILICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(MOPMAIIUIO, MTOTYUYCHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (HOpMYyIHpOBaTh OOOOIIECHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHSIX U
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yUeOHOH (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETHUPOBATH HUHPOPMAIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yUHUTENIeM UIH CHOPMYITUPOBAHHBIM CAMOCTOSTENHHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMabHYIO  (OpMy  MpEICTaBICHUS
nHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3aJa4d HECJIOKHBIMU CXEMaMH,
JarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

B X0JI€ 00CY>XJIeHUSI yueOHOI0 MaTepuaa, pe3yJbTaToB Ja0OpaTOPHBIX PadOT
U MPOEKTOB 3aJ1aBaTh BOIMPOCHI M0 CYLIECTBY 0OCY>KIaeMON TeMbl M BBICKA3bIBATh
UJey, HaICJICHHbIE Ha pELIEHUE 33Jaud M MOJJAep)KaHue OJaroenareabHOCTH
OOIICHHS,

COTIOCTABJISITh CBOM CYXKJICHHS C CYyKACHUSMH JPYIMX YYACTHHKOB JUAJIOTa,
OOHapy>KUBaTh Pa3IMUUE U CXOJCTBO MO3UIIUIA;

BBIPAKATh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATH PE3YJbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATDH LEIH COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBATH JACUCTBUS 110
e€ JOCTM)KEHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJIaTh IPOLECChl U Pe3yJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPAaBICHUIO M KOOPIUHHPYS CBOM ACUCTBUS C JAPYTUMH WiICHAMHU
KOMaH/1bl;

OILICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMNA MTPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHS.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CHUTYyaIUsIX, TPEOYIOMMX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHSATHEC PEIICHUSI B TPYIIIC, MPUHATHAC PEIICHUH TPYIIITON );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pElIeHUS (PU3NYECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C YYETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIlu{ U TIPEjIaraTh IiaH e€ N3MCHCHUS;

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTHXKEHHS])  PE3yJbTaToOB
NeSTeTbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJIE B XOJI BBITIOJIHCHHS
(GU3MYECKOro HCCIEAOBaHUS WIIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IICJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro Yes0oBeKa B XOJE CHopa WM JTUCKYCCUM Ha
HAy4YHYIO TeMY, IOHUMATh MOTHBBI, HAMEPECHHS U JIOTHKY JIPYTOTO.

MPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NUICCKUX 3a7ad WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

ITPEAMETHBIE PE3YJIBTATDBI

K xoniy o0y4ueHus ¢ 7 Kiacce npeaMeTHbIC pe3yIbTaThl HA YIITyOJICHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUIA:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
AKCIIEPUMEHT, MOJIEb, TUTIOTE3a, €IUHUIIBI (PH3NIECKUX BEIMYNH, AaTOM, MOJICKYJIa,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, KUIKOE, Tra3o00pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOIMHEIHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYyIOWAs cuj, aedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIIAIONIUECS COCY/IbI;

YBEPEHHO pa3nu4arh sBiieHus (Auddy3ns, TEMIOBOE IABMKCHHE YaCTHI]
BEILIECTBA, PABHOMEPHOE [IBIDKEHUE, HEPABHOMEPHOE [IBHKEHUE, WHEpLHS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KHAKOCTSIMU W Ta3amH, aTMoc(epHoe
JIaBJICHKE; TJIaBaHKE TEJI, TPEBPAILCHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTAHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SBIICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puznueckue SIBJICHUS B MPUPOJC: MPUMEPHI JBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM W HEKHMBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHue PbIO, pblYaru B TEJE YeI0oBeKa), IPU 3TOM NEPEBOIUTD
MPAKTUYECKYIO 3a/1auy B y4eOHYIO0, BBIICIATH CYIIECTBEHHbIC CBONCTBA (TPU3HAKU)
(bU3NYECKUX SBJICHHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TEJl U (PU3MUECKUE SBJICHUS, UCIOIL3YS
bu3ndecKue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSISA
CKOpPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Te€ja, CUJla TPEHUs, IaBJICHUE
TBEPJIOTO TeJa, JAaBJICHUE CTOJI0A KUIKOCTH, BHITAIKUBAIONIAS CHJIA, MEXaHUYECKAs
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKasl ¥ TTOTEHIIUAJIbHAS SHEPIusl), PU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCMIOJIB3YEMbIX BEIUYUH, HX
o0O3HaueHUs W EeAUHUII (PU3WYECKUX BEIUYHMH, HAXOAUTH (HOPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJTUYUHY C IPYTUMH BEIUYUHAMU, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Te, GPU3UUYECKUE SBJICHUS U MPOIECCHI, UCTIOB3YSI
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJJHOM MpsiMoil), 3akoH I'yka, 3akoH [lackans, 3aKoH
Apxumena, TpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH,
3aKOH COXPAHEHUsS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GhopMyJIMPOBKY 3aKOHA M 3aMKMCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHUE;

CTPOUTH MPOCTHIC (PU3UUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOILIECCOB H
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJEIH JIJIsI OOBSICHEHHUS
(bu3MYeCcKuX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;



OOBSCHATHh (PU3NYECKUE SBICHMSI, MPOIECCHI U CBOWCTBA TEJ, B TOM YHUCJE B
KOHTEKCTE CHUTyalldid MPaKkTUKO-OPUEHTUPOBAHHOTO XapakKTepa, U pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOIIHe YHUCICHHOTO OIECHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKUX BEIIMYUH, IIPU ITOM BBIOUpATH aJ€KBATHYIO
(buU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBS3M U BBICTPAUBATh
JOTUYECKYI0 LEMOYKY PAaCCyKXIECHHM C ONOpPOM Ha HW3YyYEHHBIE CBOMCTBA
bu3MYeCcKuX SBICHUH, (PU3NIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIIH;

pemaTth pacu€THbie 3a1aun (B 2—3 OeHCTBUS) MO M3ydaeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (GU3HUECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB
U GopMyJI, CBSI3BIBAIOMINX (DU3UUECKUE BETUYMHBI, 3alMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBIISTH HEJJOCTAIOIINE UITH U30BITOYHBIC TaHHBIE,
O00OCHOBBIBaTh BBIOOp METO/AA pEIICHUs 3aJayH, HCIOIb30BaTh CIPABOYHBIC
JTAaHHBIC, TIPOBOJUTH MaTeMAaTHYECKHE MpeoOpa3oBaHUS M Pacd€Thl, OIICHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3HAYeHHUS (PU3WYECKON BEIMYUHBI U OMPENEIsiTh
pa3MepHOCTh GU3NIECKON BETUUMHEI, TOJYYCHHOMN NP PELICHUH 3a/1a4H;

pacmo3HaBaTh MPOOIEMbI, KOTOPBIE MOXHO PELIUTh MPH MOMOITH (HU3HUECKUX
METOJIOB, W TMpeajaraTb OPUEHTHPOBOYHBIA CHOCOO pEIIeHUs, B OINWCAHUU
UCCIIEIOBAaHMsI ~ PACIIO3HABATh  MPOBEPSIEMOE  MPEANONOkKeHHe  (TUIOTE3y),
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3YyJIbTAT;

MIPOBOJIUTH OTIBITHI TI0 HAOMIOACHUIO (DU3UYCCKUX SIBJICHUHN WM (DU3NISCKUX
CBOMCTB Ten (nuddysus, TEMIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPU B3aUMOJICUCTBUH TEJl, Tiepeada IaBICHUS KUIKOCTHIO U
ra3oM, TMPOSIBJICHUE JCHCTBUA aTMOC(PEPHOrO JaBJICHHS, IACHCTBHUE MPOCTHIX
MEXaHM3MOB): (HOPMYIHPOBATh MPEANOJI0KEHUE (THUIIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOJII0IeHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOJIBI,

MPOBOJUTH TMPSMbIE W KOCBEHHBIE U3MEpEeHHs] (HUMUECKUX BEITUYHH
(paccrositHue, MPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tea, cuiia, TeMIlepaTypa,
IUIOTHOCTh JKUAKOCTH W TBEPIOTO TeNa, CUjla TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOIIAs HA MOTPYKEHHOE B )KUIKOCTH TEJIO,
KO3 (PUIIMEHT MOJE3HOr0 JEHUCTBUS TMPOCTBIX MEXAaHU3MOB) C HMCIHOJIb30BAaHUEM
aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(buKCUpOBaThH MOKA3aHUs MPUOOPOB, HAXOJUTH 3HAUCHUE U3MEPSIEMOU BEJIMUUHBI C
MIOMOIIBIO YCPEAHEHHUS PE3yIbTaTOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
U3MEpPECHUN;

MPOBOJIUTH HECIIOKHBIC IKCIIEPUMEHTATBHBIC UCCIICIOBAHUS 3aBUCUMOCTEH
bU3MYeCKUX BEIWYWH (3aBHCHMOCTUA IMyTH PAaBHOMEPHO JBIDKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CHJIbl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAaJbHOTO
JABJIEHUS1, KaueCcTBa 00pabOTKH MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHUJIbI TPEHUS



OT IUIOIIAAX CONPUKOCHOBEHHUS TE€J, CHJIbI YIPYTOCTH OT YJJIMHEHHUS MPY>KUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU T€Ja, OT IIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJNO, YCIOBUM TJIaBaHUs TEN, YCIOBHUM paBHOBECHSI phlyara U OJIOKOB):
COBMECTHO ¢ yuutTenaeM ¢GOpMyIUpOBaTh 3aJadyy M TUIOTE3y HCCIEIOBaHUS,
CaMOCTOATEJbHO IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOUpPATH
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY C HMCHOJB30BAHMEM HWHCTPYKLHH, MPEACTABIATH
MOJIyYCHHBIE 3aBUCUMOCTH (PU3UYECKHX BEIMYMH B BUJE TaOMUIl U Tpaduxos,
OLICHMBATh MOTPEIIHOCTH, JCJIaTh BHIBOJIBI 10 pPe3yJIbTaTaM MUCCIIEI0BAHMS;

coOMoaTh IMpaBWJa TEXHUKH O€30MacHOro Tpyna mpu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh IPUHIIUIBI IEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMETp, pbluar, MOABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX IPOLIECCOB C OMIOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN mpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETP), HUCHOJb3ysl 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KMU3HHU A1 OOECredeHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IMOBEACHUS B
OKpYXaroUIen Cpeie;

OCYUIECTBJIATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONEPKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUNW W MyTEM CpPaBHEHHUS PA3JIMYHBIX HMCTOYHUKOB BBIICIATH
uHbOpMaIlMIO, KOTOpas SBJISIETCS MPOTUBOPEYMBOM WJIM  MOXKET  OBITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOTHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISAPHYIO
JUTEPATYPY (PU3NYECKOTO COAepKaHUs, CIIPAaBOUYHbIE MaTepHallbl, PECYpPChl CETU
WuTepHer, BiaxeTh npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKHWE MHUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIUU (HU3HUUYECKOTO COJEPKaHMS, B TOM YHUCIE



nyOJIMYHO JeNaTh KpaTKUe COOOILIEHHS O pe3yJbTaTax MPOEKTOB HIIM Y4EOHBIX
WCCIICAOBAHWM, IPU 3TOM TI'PaMOTHO HCHOJIb30BAaTh H3YyYEHHBIM MOHSATUHWHBIN
anmapat Kypca GU3MKH, COMPOBOKIAThH BHICTYTIJICHUE MPE3EHTAIUEH;

IPU BBIIOJHEHUH YYEOHBIX IIPOEKTOB U HCCIECJOBAaHUM pacHpenesiaTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJjauaMu, CIECIUTh 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBUI, aJeKBaTHO OICHUBATh COOCTBEHHBIM BKJIAA B
JESTEIbHOCTh ~ TPYIIIbI, BBICTpaMBaTh KOMMYHUKATHBHOE B3aMMOJCHCTBHE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K xon1y oOyuenus ¢ 8 kiacce npeIMETHbIE Pe3yIbTaThl HA YTIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSl YMEHHUIA:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amMop(HbIE Tena, HACBIIIEHHBII W HEHACBIIICHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUN 3apsij, IPOBOJAHUKH,
MOJIyIIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJs, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNPU
pelIeHnN yUYeOHbIX U MPAKTUUECKHX 3a]1a4;

YBEPEHHO pa3jinyaTh SIBJIICHUS (TEIJIOBOE pacLlIMpeHHe (CHKATHUE), TENI0OBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KalWUISPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Teruionepeaayn (TerIonpOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE), TEIUIOBbIE MOTEPH,
NIEKTpU3aLUsl TeJ, B3aHUMOJCHCTBHE 3apsioB, NEHUCTBUSA JJEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJS Ha
IPOBOJTHUK C TOKOM) IO OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMX TaHHOE (PU3UUYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHNE U3YUEHHBIX (PU3NUYECKUX SBJICHUIN B OKpYXKatoLIeM
Mupe (B TOM uyucie (U3MYECKUEe SBJICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaNMWUISIpHbIEC SBJICHUS B MPUPOJE, KPUCTAUIBI B MpHUpoze, u3inydenue CosHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsl, CHETa,
AIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3emMid, Apeid MoJItoCcCOB, pOJib MATHUTHOTO MMOJIS JUIS KU3HU Ha
3emiie, TOJIAPHOE CHUSHHME), TPU STOM MEPEBOAUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKK) (PUBUUECKUX SBJICHUM;

OINKCHIBaTh M3YUYCHHBIE CBOMCTBA TeN W (UIUYECKUE SIBICHUS, UCHOIB3YS
¢buznyeckre BeIMYNHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPT s, KOJIMYECTBO TEIUIOTHI,
pabota rasza, yJaeiabHas TEIUIOEMKOCTh BEIECTBA, YAEJbHAS TEIUIOTa IUIABJICHUS,
yAenabHas TEeIJIoTa MNapooOpa3oBaHMsl, yJelbHas TEIUIOTAa CrOpaHUs TOIUIMBA,
KOA(Q(QUIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTEJbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHI 3apsid, CHJIa TOKa, JJIEKTPUYECKOE



HaIpsDKeHUE, CONpPOTUBIICHUE MpoBoAHUKAa, JJIC B 1emu MOCTOSSHHOIO TOKAa,
JIEKTPUYECKOE VYACIBHOE COMPOTHBJICHUE BEIIECTBA, paboTa W MOIIHOCTH
IEKTPUUECKOTO TOKA), MPU OMMCAHUHU TPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJIB3YEMBIX BEJIWYMH, MX O0O3HAUCHUS W CAUHUIIBI (PU3MYECKUX BEJIUYUH,
HaxoJUTh (POPMYJIbI, CBS3BIBAIOIIKNE JAHHYIO (PU3UYECKYIO BEJIMUYHMHY C JAPYTUMHU
BEITMYMHAMU, CTPOUTH TPa(UKN U3YICHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYUNH;

XapaKTEePU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOIb3YS
OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO OajaHca, 3aKOH COXpaHEHHUsI AJIEKTPUUYECKOTo 3apsijia, 3aKOH
KyJioHa, IpUHIUIT CyNIEPIIO3UIIUM SJICKTPUUYECKUX MOJIeH, 3akoH OMa JJ1s yyacTKa
uenu, npasuia Kupxroga, 3akon OMa 11 mosnHoOM nenu, 3akoH Jlxoyns-Jlenua,
3aKOH COXPaHEHUs HSHEPTHH, MPU STOM pa3IUvaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa M €ro MaTeMaTU4eCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPeallbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUMN, IPUMEHATH (PU3NUECKHE MOJICTU JIJIsi OObSICHEHUS
(U3MYECKUX MPOIIECCOB U pelIeHUs yUeOHBIX 3a/1ay;

OOBSICHATh (PU3HUECKUE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJE TPEOYIOIIME YHUCIEHHOIO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, MPU STOM BBIOMPATH aJ€KBATHYIO
(U3UYECKYIO0 MOJIEIIb, BBISBIISITH MPUYMHHO-CIICICTBEHHBIC CBS3U M BBICTPAMBATh
JIOTUYECKYIO IIEMOYKY PACCYKJCHHM C OIOPpOM Ha U3YYECHHBIE CBOMCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pellaTh pacy€THbIe 3afauyd (C Omnopoid Ha 2—-3 ypaBHEHHs) IO
M3ydyaeMbIM TeMaM Kypca (PU3MKHU, BbIOMpasi aJeKBaTHYI0 (U3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (POpMyJI, CBS3BIBAIOIMINX (DU3UYECKUE BEIIMYMHBI,
3alUChIBaTh KPaTKOE YCIOBHE M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAIOIIHNE WM U30BITOYHBIC JaHHBIE, 00OCHOBBIBATH BHIOOP METO/Ia PEIICHUS
3a/1aud, WHCIMOJb30BaTh CIPABOYHBIC JaHHbBIC, NPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aj1ad, MTPOBOJUTH
MaTeMaTHYSCKHEe IIpeoOpa3oBaHUsl W Pacuy€Thl, OICHUBATh PEATUCTUYHOCTD
MOJIyYCHHOTO 3HAa4YeHUs (U3UYECKON BEIMYMHBI W OMPENESATh Pa3MEPHOCTh
(bu3nYECKON BETMYUHBI, TOJYYSHHOU MPU PEIICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEITUTh IIPU MOMOIITH (PU3UIECKUX
METOJOB, M TpeajaraTb OPHCHTUPOBOYHBIA CIIOCOO pelIeHUs, B OIHCAHUHU
UCCIIEIOBAHUSI  paclo3HaBaTh  MPOBEPSEMOE  MPEAINOJIOKEHHEe  (THUIOTE3Y),
WHTEPIIPETUPOBATH MOTYUYECHHBIN pE3yJIbTarT;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3NIECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHMS, 3aBUCHUMOCTH IaBJICHHS BO3JyXa OT €ro
o0béMa W TemmepaTypbl, CKOPOCTH Ipoliecca OCThIBaHMs (HarpeBaHus) IpH
U3IYyYEHUH OT I[BETa M3JIydarollel (MOTJIOMIAOIe) MOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJbl OT TEMIIEPATypbl >KUAKOCTH M IUIOWAAU €€ MOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJU3allisl MArHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO IOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSIHHOIO TOKA): (JOPMYJIMPOBATH MPOBEPSEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXKHBIX — pe3ysibTaTax  HaOJIIOJCHMH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpyaOBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUYECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BIAXKHOCTb BO3/yXa, CUJa TOKA, HaIpsDKEHUE,
yAenbHas TeIJIOEMKOCTh BEIIECTBA, COMPOTHBIICHHWE IPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUEHUE U3MEPSEMOM BEIMUYMHBI C MIOMOIIBIO YCPEAHEHUS
pe3yJIbTaTOB CEPUH U3MEPEHUHN U OLIEHUBATh MOIPEUTHOCTh U3MEPEHMUIA;

IPOBOIUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHUCHUMOCTEH (PU3MUECKHIX
BEJIMYMH (3aBUCMMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHWs WU
OXJIAXKICHMSI, UCCIIeI0BAaHUE SIBJICHUS TEIII0O0OMEHA MPU CMEIIMBAHUU XOJIOAHON U
ropsiueid BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOI0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIOIIer0 uepe3 MPOBOAHMK, OT HAmNpsHKEHUS Ha TPOBOJHUKE,
MCCJICIOBAaHHUE TIOCIEIOBATEIHHOTO U MApaIeIbHOTO COSAMHEHUN MPOBOTHUKOB):
COBMECTHO € yuuTesneM (GOpMyJIHpoBaTh 3aJady M THIOTE3y HCCIeA0BaHus,
CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh  HMCCIIEJOBaHHE, CaMOCTOSATEIbHO CcOOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY C MCIOJB30BAaHUEM HHCTPYKIIUH, MPEACTABISATH
MOJTyYEHHBIC 3aBHUCHUMOCTH (PU3UYECKMX BEJIMYMH B BUAC TaONUIl U TpaduKOB,
OLICHWBATh MOTPEITHOCTH, JCTIaTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

coOMI0aTh MpaBmiia Oe3omacHOro Tpynaa mnpu padbote ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MPHUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI HA MX OMUCAHMS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, TapoBasi TypOUHa, aMIIepMETP, BOJIBTMETP,
CUETYMK  JJEKTPUYECKOM  DHEPrHM,  BJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPDI), TPEJOXPAHUTEIH U UX TPUMEHEHNE
B OBITY M TEXHUKE, NPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,



ANIEKTPOJBUTATENb IIOCTOSIHHOTO TOKAa), WCIOAb3yS 3HAaHHA O CBOMCTBAX
busznyecKkux sIBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh NPOCTHIE TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI
0 CXEMaM M CXEMaTHYHbIM pPHUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUIPOMETP, JBUraTeilb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
pEeocTar), COCTaBIATh CXEMbI SJEKTPUUYECKHUX LENEH C IMOCIEeI0BATEIbHBIM H
napajuyiebHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE O0O3HAYEHUS
JIEMEHTOB JIEKTPUYECKUX LIETIEH, UCIIOIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH
U3YYEHHBIX  TEXHUYECKMX  YCTPOMCTB,  M3MEPUTEIBHBIX  NPUOOPOB U
TEXHOJIOTMUYECKUX MPOIIECCOB MIPU PEIIEHUN YUYEOHO-IIPAKTUUECKUX 3a7ay;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJIOTUYECKOTO IOBEICHUSA B
OKPYXaroUIIEH Cpee;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBHO (POPMYIHPYS TOUCKOBBII 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CPAaBHEHUs JIOMOJHUTEIBHBIX MCTOYHUKOB BBIIEIATh MH(POpPMAIUIO, KOTOpas
SIBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJIAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHHUs, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU
WNuTepHer, BiageTh NpuéMaMy KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIU U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOrO CONEpkKaHUSs, B
TOM  4uciae  MOyOJNMYHO  MPEACTaBIATh  PE3yJbTaTbl  MPOEKTHOM WU
VCCJIEIOBATENBCKON AEATEIbHOCTH, ITPX 3TOM I'PAMOTHO MCIOJb30BATh H3yYE€HHBIN
MOHSATUIHBIN ammapaT Kypca (pu3uKu, COnpOBOXKAATh BRICTYIIIICHUE MPE3CHTAIINCH;

IIPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M HMCCIIEOBAHUN (PU3MUYECKUX MPOLECCOB
pacnpenenarb OOS3aHHOCTH B TpPYIINE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIA B I€ATEIBHOCTD TPYIIIbI, BEICTPAUBAThH
KOMMYHUKATUBHOE  B3aWMOJEHCTBHE, NPOSABISISL TOTOBHOCTh  pa3pellaTrh
KOH(DJIUKTBHI.

K kon1y oOyuenus ¢ 9 knacce npeMeTHbIE pe3yIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:
UCIIOJIb30BaTh MOHATHS (CUCTEMA OTCUETA, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBW)KCHUSA, HEBECOMOCTb U IIEPErPYy3KH, LEHTP THKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, HMH(QpPa3ByK M YyIbTPa3BYyK, 3JICKTPOMArHUTHbIE BOJHBI, PEHTIEHOBCKOE



U3Ty4YeHHe, IIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCITyCKaHUSl M TMOTJOIIeHus, anb(pa-, Oeta- U ramma-
U3ITy4YEeHHsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOJIMYECKUI
A3bIK (PU3UKHU IPU PELLICHUH YUEOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3iIuyaTh  SBJICHUS  (PaBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWMHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MAaJE€HHUE TE€J, JABW)KEHHE IO OKPYKHOCTH, B3aHMMOJIEHCTBHE T,
paBHOBECHE MAaTEpUAJbHOW TOYKH, PpEAKTUBHOE JBUKEHHE, HEBECOMOCTD,
KoieOaTeNbHOE  JIBJKEHUE  (FapMOHMYECKHME, 3aTyXalolllue, BbIHYKICHHbBIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacHpOCTPAHEHUE M OTpaKEHUE
3ByKa, uHTepdepeHus u qudpakiys BOJIH), NPIMOJMHEHMHOE pacrpoCTpaHEHUE,
OTpaXEHUE M TMpPEJIOMJICHUE CBETa, IOJHOE BHYTPEHHEE OTpPaKEHUE CBETAa,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYaTOro  CIEKTpa
U3IIy4YeHHs) MO OINUCAHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MNPOSBICHUE U3YUECHHBIX (PU3NYECKHX SIBJICHUN B OKPYKAIOILIEM
Mupe (B TOM uucie (PU3MUECKHE SBJIEHUS B MPHUPOJE: IMPWIMBBI U OTJIMBBHI,
nBrkeHrne 1uaHeT COJHEYHOW CHCTEMBI, PEAaKTHBHOE JIBM)KEHHME O KHMBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSICEHUE, CEUCMHYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOAE, OMOJIOTHYECKOE
JeiCTBUE BUIAMMOIO, YJIbTPa(dUOIETOBOTO M PEHTIEHOBCKOTO  M3JIy4YEHMH,
€CTECTBEHHbII pagUMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4eHHE NPHUPOJHBIX MHUHEPAIOB JIEWCTBUE DPAJMOAKTHBHBIX H3JIyYEHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIJICIISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OIKCHIBaTh WU3YUYCHHBIE CBOMCTBA TeN W (U3NYECKUE SIBICHUS, UCIOJIb3YS
¢usznyeckue BENWYMHBI (CPEAHAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JIBHJKEHHMH, YCKOpPEHHUE, MEepeMElIeHUEe MPU PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM  JIBIDKEHUM,  yIJoBass  CKOPOCTb,  LIEGHTPOCTPEMHTEIbHOE
YCKOpEHHE, CHIJIa TPEHUS, CUJIa YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHUE CBOOOIHOIO
NaJIeHUs, BEC TeJla, LEHTP TSHKECTU TBEPAOrO Tea, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHHUeCKasi paboTa U MOIIHOCTh, MOTEHIMAIbHASI SHEPT U Tela,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIIMATbHAS SHEPTHUS CKATOU MPY>KUHBI,
KMHETHYECKasi JHEeprus, IMOJIHAs MEXaHW4YecKas JHeprusi, NepuoJ M YacToTa
KoJie0aHul, MeproJ MaTeMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKA3aTeNlb MPEIOMIICHUS
Cpelbl), IPU OMMCAHUH MIPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOIB3YEMbIX
BEJIMYMH, X 0003HAYEHUS U €AMHULIBI PU3NYECKUX BETUYHUH, HAXOAUTH (HOPMYJIbI,



CBSI3BIBAIOIIUE AHHYIO (PU3MUECKYIO0 BETMUMHY C APYTUMHU BEIUYUHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SABIICHUS U MTPOLIECCHI, HCTIONb3Y S
3aKOH COXpaHEHUsl JHEpPruH, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPUHIUI
CYNEPIIO3ULIUU CUJT, TPUHIUI OTHOCUTENbHOCTH ["anuies, 3akonbl HproToHa, 3aK0H
COXpaHEHHUsl UMITYJIbCa, TEOPEMY O KHHETHUECKON SHepruM, 3akoH ['yka, 3akoH
bepHymim, 3aKOHBI OTPaKEHUSI M MPETOMIICHUS CBETa, (POPMYIy TOHKOM JIHH3BI,
IUTAHETApHYI0 MOJIEb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOIO fJipa, 3aKOHbI
COXpaHEHUSs 3apsI0BOI0 U MAacCCOBOI0 YHCEN MPH SAEPHBIX PEAKIUAX, IPU ITOM
pa3nnyaTth CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €r0 MAaTEMAaTUUYECKOE BBIPAKEHUE;

CTPOUTHh (PU3UYECKHE MOJEIN PEaTbHBIX OOBEKTOB, MPOILIECCOB W SIBICHUH,
BBIICTISITh TIPU STOM CYIIECTBEHHBIE M BTOPOCTEIICEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (QUINUYECKUE MOJEIH I OOBICHEHUS
(u3NYECKUX MPOLIECCOB U pEIICHUs YUeOHBIX 3a1a4;

OOBACHATh (PU3NYECKHUE SIBICHUS, TIPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHUTyalldidi MPaKkTUKO-OPUEHTUPOBAHHOTO XapakTepa, U peIaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOIHe YHUCICHHOTO OIEHUBAHUS
XapaKTEepPHbIX 3HAYEHUH (PU3NYECKUX BEJIMYMH, IPU ITOM BBIOMPATH aJEKBATHYIO
(Gu3NYECKYI0 MOJEIb, BBIABIATH MPUYMHHO-CIIECICTBEHHBIEC CBSI3U M BBICTPAUBaTh
JIOTUYECKYIO0 LEMOYKY PaCCyXAEHUW M3 2—3 IIaroB € OMOpPOM Ha M3YUYCHHBIE
CBOICTBA (pU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pellaTh pacyE€THBIE 3a7jaud M0 M3yYaeMbIM TeMaM Kypca (U3UKH,
BBIOMpAs aIEKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB U (hopmy!,
CBSI3BIBAIOIIMX (PU3MYECKUE BEJIMUYMHBI, 3alMChIBaTh KpPAaTKOE YCIOBHE W
pa3BEPHYTOE pEIICHUE 3a/1a4H, BBISBIISTH HEJOCTAIOIINE UITH N30BITOYHBIC TaHHBIE,
O0OOCHOBBIBaTh BBIOOp METO/AA pEIICHHs 3aJay, HCIOIb30BaTh CIPABOYHBIC
JaHHbIE, IPUMEHITh METOJIbl aHAJIN3a Pa3MEPHOCTEH, UCTIOIB30BaTh rpaduuecKue
METO/Ibl PeIIeHus 3a7a4, MPOBOJUTH MaTEMaTHYECKUE MPEOoOPa30BaHUsI U PaCUETHI,
OLICHWBATh PEATMCTUYHOCTh TOTYYEHHOTO 3HAueHUs (DU3MUECKOW BEIMYUHBI H
OTIPENETSATh Pa3MEPHOCTh (PU3UYECKOW BEIWYMHBI, MOJYYCHHON MPH pPEIICHUH
3a/a4H;

pacro3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PEUIUTh IPU MOMOIIU (PU3UYECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO peUIeHHs, B OMNUCAHUU
UCCIICIOBAaHMSI  PACIIO3HABATh  TMPOBEPSIEMOE  MPEANONOKEeHHEe  (THUIOTE3Y),
OLICHWBATh MPABUILHOCTD MOPSAKA TPOBECHUS UCCIICIOBAHUS, HHTEPIIPETHPOBATh
MOJTyYEHHBIN pe3yJIbTarT;

IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB TenN (M3yueHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHUs UMITyJibCca, JCUCTBUE 3aKOHA bepHyITu UM BO3HUKHOBEHHE



NOIBEMHONW CHJIBI KpbUIa, 3aBUCUMOCTh TMEpHOAa KoJeOaHUW MpPy>KMHHOTO
MasiTHUKa OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTYAbI
MaJbIX KoJIeOaHMii, MPSIMOJIMHEITHOE pacpOCTpaHEHHE CBETA, pa3lioKeHUe Oeoro
CBETa B CIIEKTpP, U3yUEHUE CBOICTB M300pakeHUs B IUIOCKOM 3€pKajie U CBOMCTB
U300pakeHusl IpeaMeTa B coOuparoule JiMH3e, HaONIOJICEHHWE CIUIOIIHBIX U
JUHEHYaTBIX CIIEKTPOB U3ITyYeHUs): dbopMynpoBaTh IPOBEPSIEMOE
OpeanoyiokeHne  (TUMoTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOJIOJCHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyloBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpellHEe 3HaYEHUE U3MEPSIEMOU BETMYMHBI U OTIPEIENSs HOTPEIIHOCTh PE3YIbTaTOB
NPSIMBIX U3MEPEHUI, 000CHOBBIBATH BHIOOP cr1oco0a u3MepeHus: (M3MEPUTETHLHOTO
npubopa);

IPOBOJNTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOTrO
NaJCHUS, )KECTKOCTD MPY>KUHBI, KO3PPHUIIMEHT TPEHUS CKOIBKCHHSI, MEXaHUUYECKast
paboTa W MOIIHOCTb, YacTOTa M NEPHOJ KOJeOaHWl MaTEeMaTUYECKOro U
OPYKUHHOTO MAasATHUKOB, (DOKYCHOE paccTOsHUE coOuparomed JuH3bl U e
ONTUYECKass CHUJIa, PaJUOAaKTUBHBbIA (DOH) C MCHOJIB30BAHUEM AHAJOTOBBIX H
nM(ppOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA M3MEPEHUs, IUIAHHUPOBATH
U3MEpPEHHUsI, CaMOCTOSITEIBHO  COOMpPAaTh  AKCHEPUMEHTAIBHYIO  YCTAaHOBKY,
BBIUMCIIATh 3HAYEHHE BEJIMYMHBI U aHAIU3UPOBATH IOJyUYECHHBIE DPE3YJIbTaThl,
OLIEHUBAs MOTPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX U3MEPEHUM;

IPOBOANUTH IKCIEPUMEHTAJIbHBIE MCCIIEOBAHUS 3aBUCUMOCTEN (U3NYECKUX
BEJIMYMH (3aBHCHUMOCTH IIyTH OT BPEMEHH NPHU PAaBHOYCKOPEHHOM JBUXEHHH O€3
HAYaJIbHOW CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHHUS CKOJBXEHHS OT CHIIBI
HOPMaJbHOIO JABJICHUS, MEpuojJia KoJieOaHU MaTeMaTHYeCKOro MasiTHUKa OT
JUIMHBI HWUTH, OIpeleJIeHHE YCKOPEHUs: CBOOOJHOTO NAaJCHUS, HUCCIEJOBaHHE
W3MEHEHHUSI BEJIMYMHBI U HAIPaBJICHUS WHAYKIIMOHHOTO TOKa, 3aBHCHMOCTH yTIJia
OTpaXXEHUs CBETA OT YIJIa MaJEeHUs, yIJia IPEeJIOMJICHHS OT yIJia MaJeHUsl CBETOBOTO
Jy4a, UCCJIeIOBAaHNUE TPEKOB: U3MEPEHHUE SHEPTUU YACTHUII 10 TOPMO3ZHOMY IyTH
(mo dororpadusim)): COBMECTHO ¢ yuuTesneM (HopMyIupoBaTh 3aady W TUIIOTE3Y
UCCJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOupaTh  IKCIEPUMEHTATBHYIO  YCTaHOBKY, TMPEACTaBIATh  IOJYYCHHBIC
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJE TaOIuIl U TrpadUKOB, OICHUBATH
MOTPEIIHOCTH, JIeNIaTh BHIBOBI MO PE3yJIbTaTaM HCCIEAOBAHNUS;

cobmoaaTe mpaBuia 0Oe€30macHOro Tpylaa mnpu paboTe ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYCHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJOTHYECKHUX MPOLECCOB C OMOPOM HA UX ONMUCAHMS (B TOM YHCIIE:
CIOUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUSA U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckorn, (oToannapar, MHUKpPOCKOIN, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO03MMETp, Kamepa BuiibcoHa), MCIosb3ys 3HAHUS O CBOWCTBAx
dusznyeckux  SABICHUM W HeoOXoauMmble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
pelIeHnn Y4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
n300pakeHU B MJIOCKOM 3epKajie U coOuparoIien JuH3e;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsi U COOJIOJEHUS HOPM 3KOJOTMYECKOTO IIOBEJICHUS B
OKPYXaroUIIEH Cpee;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBHO (HOPMYJIUPYsI TOMCKOBBIN 3alpOC, HaXOJUTh MYTHU ONpPEACIICHHUS
JIOCTOBEPHOCTH TOJIy4YeHHOH HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJIAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHHUs, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU
WNuTepHer, BiageTh NpuéMaMy KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIu U3 OHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOILIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpKaHUS, IMyOJIHYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTU MPU
3TOM TIPaMOTHO MCIIOJb30BaTh W3YUYECHHbIM IOHSATUWHBIM ammapar M3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMpe3eHTalue ¢ y4éToMm
0COOEHHOCTEH ayJAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Konrpouabnsie IIpakTnyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
11 ®dusnka — HayKa O MPUPOJIE 2
1.2 DOU3NYECKUE BEITUYNHBI 4
1.3 EctecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Wroro mo pazneny 8
Paznen 2. IlepBoHayasibHble CBeJIEHUS 0 CTPOEHUH BellleCcTBA
2.1 Crpoenue BemiecTBa 2 1
JIBU>KeHMEe U B3aUMOJEHCTBHE YaCTHUII
2.2 4 2
BelecTBa
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no pazneny 7
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHeE Tel
3.1 Mexanuveckoe IBHXEHHE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bunpe! cun 15
Hroro mo pasneny 34

Paspnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH W ra3oB




41 Masnenue. Ilepenaya naBieHust TBEPABIMU 5 5
' TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBrieHHE KUIKOCTH
4.3 ATtMochepHoe 1aBiIeHHE 1
44 HCI)’ICTBITI.G KUJIKOCTH U Tra3a Ha 12 3
NOrpy>KEHHOE B HUX TEJIO
Utoro no pazneny 28
Paznea 5. PaGora n MoIHOCTDH. JHeprus
51 PabGora 1 MomHOCTH 6
5.2 [TpocTeie MeXaHU3MBI 8
5.3 MexaHudecKkas SHePTHs 5
Wroro mo pazneny 19
Pasnea 6. [loBTopuTe1bH0-00001a101M I MOAYJIb
6.1 ‘ [ToBTOpHUTENEHO-0000IIAOIITNIT MOTYJTh 6
Hroro no pasneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMeHoBaHuUe pa3iesioB U TeM uugpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3gen 1. TensioBbIe ABJICHUSA
11 CrtpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Wroro mo paszneny 39
Pazneun 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
91 DNEKTpUYECKHE 3apsibl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICHCTBHUS
2.2 [TocTOsIHHBIN 27EKTPUUYECKUN TOK 31 10
2.3 MarHuTHbIE SIBICHUS 11 4
24 ONeKTpOMarHuTHAsE MHIYKIIUS 7 1
Hroro no pazneny 58
Paznea 3. [loBTopuTtenbHO-00001a101MIi MOAYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINN MOTYITb 5
Hroro mo pazneny )
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHHUS
MexaHH4YeCKOe IBHYKEHUE B CITOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 BsaumonetictBue Ten 18
1.3 3aKOHBI COXPAaHEHUS 15 1 2
Wroro mo pazneny 63
Pasnen 2. Mexanuveckne KoJie0aHus U BOJHBI
2.1 Mexannueckre KoieOaHus 8 3.5
2.2 MexaHuueckre BOJIHBL. 3BYK 10 3
Hroro no paznery 18

Pasznen 3. BJICKTPOMEIFHI/ITHOC moJie M1 3JICKTPOMAarHMTHbLIC BOJIHbBI

3.1

DIIeKTPOMArHUTHOE MOJIE U
SJICKTPOMArduTHBIC BOJIHBL

Hroro no pazneny

6

Pasgen 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA
4.2 JIuH3b! U onTUYECKUE TPUOOPHI
4.3 Paznoxxenue 6e10ro cBeTa B CIIEKTP




Hroro no pazneny

Pa3gen 5. KBanToBbIe IBJICHUSA

16

5.1 Henyckanue v normioueHue cBera aroMoM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHble peakuuu
Hroro mo pazaeny 16
Paznea 6. [loBTopuTtenbH0-00001a101MIi MOAYJIb
6.1 Mexanuueckue sBJIeHHS (IOBTOPUTEIBHO- 6 3
' 0000IIAKOIIHI MOJTYJIb)
6.2 TemoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
' 00001Iat0TNIT MOYJIb)
6.3 DJEeKTPOMAarHUTHBIC SBJICHUS 3 1
' (moBTOPUTENHHO-0000IAOIINIA MO/TYJIb)
6.4 CaeToBbI€ sIBJIEHUS (TOBTOPUTENILHO- 1 1
' 0000IIAIOIUI MOLYJIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINN MOTYITb 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
1 dusuka — HayKa o npupoze. AsneHus 1
HIPUPOJIbI
2 OuznyecKue sIBICHUS 1
®u3nyecKue BeINYMHbL. Pa3MepHOCTb.
3 ®usznyeckue npudopsl. [lorpemnoctu 1
IIPU NIPSMBIX U3MEPEHUSIX
VYpok-uccnenoranue "M3mepenue
4 JIMHEWHBIX pa3MepPOB T U MPOMEKYTKOB 1 1
BpeMeHH"
5 JlaGopatopHnas pabora "M3mepenue 1 1
00BbEMa )KUIKOCTH M TBEPIOTO Tena"
5 JlabopaTtopHas pabota "OnpeneneHue 1 1
pa3MepoB Majbix Tei. Meroy psioB”
Metoapl HaydHOro no3Hanusd. Onucanue
7 (bu3NYECKUX SIBICHUN C TTOMOIIBIO 1
MoJeIen
VYpok-uccnenosanue "IIpoBepka
8 TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa, 1 1

MYIMEHHOI'0 TOPU30HTAJIBHO, TEM
OoJpIiie, 4eM OoJIbIle BBICOTA ITycKa"




Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BEIIECTBA

10

Jlaboparopnas padota "OrneHka
JaMeTpa aToMa METOAO0M PsiioB (C
UCTOJIb30BaHuEM (poTorpadmuii)”

11

12

13

Ypok-uccnenosanue "HabmroneHue
TEIUIOBOTO paciiupeHus razoB. OMbITHI
10 OOHAPYKEHUIO ICUCTBUS CUIT
MOJIEKYJISIPHOTO IPUTSKEHUS "

JIBMDKEHUE YaCTHUII BEIICCTBA.
Huddysus. bpoyHOBCKOe ABMKEHUE
Ypok-uccnenosanue "HabmroaeHue u
00BsicHEHNE OPOYHOBCKOTO IBUKEHUS U

mddyzun"

14

B3anMonelicTBUEe YacTHI] BEIIECTBA:
HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHHUC

15

16

ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0EeHHOCTH arperaTHbIX COCTOSTHUIN
BOJBI

Mexanunueckoe apuxenue. I[1yTh,
TPAeKTOpHsl, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
neukeHne. CKopocTh

18

HaxoxieHne ckopocTH, IyTH U BpEMEHU
IIPY PABHOMEPHOM IPSIMOJIMHEMHOM
JBHKEHUH




Jlaboparopuas pabota "Onpenencaue

19 CKOPOCTH PaBHOMEPHOTO JIBHKEHUs"

20 I'paduku npssMOIHMHEHHOTO
PaBHOMEPHOTO JIBHKEHUS

21 Pemrenue 3agaud mo teme "Pacuer
cpeaHei ckopoctu"
Jlaboparopuas pabota "Onpenencaue

22 CpeIHEl CKOPOCTH CKOJIbKEHUs OpycKa
WJIM IIapUKa M0 HaKJIOHHOM miockocTu"”
OTHOCUTENBHOCTD JIBHKEeHUSI. ClIOXKEHNE

23 CKOPOCTEH MpH MapaieIbHOM
JBUKCHUH
[Tonyuenue u ananus rpadukoB

24 3aBUCHMOCTH IIYTH U CKOPOCTH
JBUKCHHSI OT BPEMEHU
Pemenne rpaduueckux 3aaad mo teme

25 "Mexanuka. PaBHoMepHOE
psIMOJIUHEIHOE ABMKeHue"

26 SIBnenue nHepuUU. 3aKOH UHEPLUU
B3aumoelicTBue TN Kak MpHYuHA

97 W3MEHEHUs CKOpocTH. Macca Tena Kak
Mepa HHEPTHOCTH Tella TIpH
MOCTYTATSIILHOM JIBH)KCHUH

28 VYpok-uccnenosanue "CpaBHEHHE Mace
110 B3aNMMOAEHCTBHIO Ten"

29 IImoTHOCTE BemecTBa

30 JlabopaTtopHas pabota "OnpeneneHue

MJIOTHOCTH TBEPIOTO Tena"




31

Pemtenue 3amau mo teme "Macca Tena.
IImotHOCTE BemecTna"

32

33

34

35

Cwmecu u ciaBbl. [loBepxHocTHasA u
JIMHEHHAs IIOTHOCTh

[ToaroroBka K KOHTPOJIBHOM paboTE MO
Teme "dusnka — HayKa 0 pUupoe.
[lepBoHayanbHbIe cBeleHUs 00 AaTOMHO-
MOJICKYJISIPHOM CTPOCHHMHU BEIIECTBA.
Mexanuka"

KontponbHas padota no teme "dusnka
— Hayka o npupoe. [lepBonavansHbie
CBEICHUS 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHMHU BellecTBa. MexaHuka"

Cuna. SIBnenue tarorenus. Cuia
TAKECTHU

36

Nzobpaxenue cui. Pemenue 3ampad o
teme "OnpeneneHue CUibl TsokecTu"

37
38

Cuna ynpyrocrtu. 3akoH ['yka

Bec Tena. U3mepenue cuit. funamomerp

39

40

41

VYpok-uccnenosanue "Habmonenue
W3MEHEHUS CKOPOCTH TP
B3auMogercTBUU TEn"

Pemenue 3amau mo teme "Cua
ynpyroctu. Bec tena"

JlabopaTtopHas padota "OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbxeHus (1edopMalin) Npy>KUHbI OT
MIPUJIOKEHHOM CHUJIBI"




42

Cuna tpenus

43

44

Cnoxenue cui. PaBHozelcTBy01Iast
cHIa

Pemrenue 3agaud mo teMe "CroXeHHUe CHUII.
PaBHopelicTByromas cua"

45

Pemrenue 3agad mo reMe
"Bzaunmonencraue tei1. CUilnl B
MmexaHuke"

46

Pemenue 3amau no reme "Cua tpenus'.
Ypoxk-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTU CHIIBI
TPEHMS OT IUIOIIAU COIIPUKOCHOBEHUS"

47

Jlaboparopnas pabota "OnBbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI
TPEHUS CKOJIBKECHUS OT CHUJIBI IaBJICHUS U
XapakTepa CONpPUKACAIOIIHXCS
noBepxHocTei"

48

49

Perienne 3aga4 mo Teme
"B3aumoperctue Tea. CHIIBI B
MexaHuke"

KonTponbHas pabota mo teme
"BzanMopaencTBue Tea"

50

JlaBneHue TBEPABIX Tel

51

52

Ypok-skcnepumenT "Crnocoosl
ONpeeNIeHus JaBJICHUs TBep0ro Tena'

VYpok-uccnenoBanue "3aBUCUMOCTh
JaBJIEHUS ra3a OT TeMIeparypsl”




JlaBneHue XUAKOCTEH U ra30B. 3aKOH

53 [Tackans

o4 [IHeBMaTH4eCKHE yCTPONCTBA

55 3aBUCUMOCTD JaBJICHUS KHUIKOCTU OT
[TyOUHBI

56 I'unpocraTuueckuil napamoke

57 VYpoxk-nipoekt "M3yueHue
COOOIIA0IUXCS COCY0B"

58 VYpoxk-koupepenuus "['mapaBiamueckue
MEeXaHU3Mbl"

59 Hcnonb30BaHne BBICOKUX J1aBJIEHUN B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenue 3agau mo teme " JlaBineHue
JKuakoctu"

61 ATMmocdepa 3eMu ¥ IPUUUHBI €€
CYILLIECTBOBaHMS

62 VYpok-uccnenosanue "[Iposiienue
neicTBus aTMocepHoro aAasieHus"

63 W3mepenue atMmochepHOro JaBiaeHus.
OmneiT Toppuuennu
3aBUCUMOCTb aTMOC(HEPHOTO JTaBICHUS

64 OT BBICOTHI HaJl ypoBHEM Mopsi. [Iprbopsl
U1 U3MEPEHUs aTMOC(EPHOTO JIaBICHUS

65 Bbapomerp-anepoun. AtmochepHoe
JTaBJICHHUE Ha Pa3JInYHBIX BHICOTAX

66 BrrTankusaronias cuina. 3akoH Apxumena

67 Pemenne 3ama4d mo teme "3aKkoH

Apxumena"




68

Ypoxk-uccienoBanue
"DKcrepuMeHTalIbHOE O0OHAPYKECHHE
NEHCTBUS KUIKOCTH U ra3a Ha
MOrPY>KEHHOE B HUX TEJI0"

69

Jlaboparopnas pabota "Omnpenencare
BBITAJIKUBAIOLLEH CHIIBI, JEHCTBYOLIEH
Ha TeJIO, OTPY>KEHHOE B )KUIKOCTh"

70

71

72

IImaBanme Ten

JlabopartopHast pabora "HcciaenoBanue
3aBHCHMOCTH Beca Tesa B BOJIE OT
o0BbeMa MOrpyKeHHOM B KUAKOCTh YaCTH

Tena"

BO3,I[YXOHJIaBaHI/Ie. IInaBanue CyaoB

73

74

75

Pemenue 3ana4 no teme "3akoH
Apxumena. YcnoBus riaBaHus ten"

Pemenne 3agau mo teme "JlelicTBre
KUJKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX
Teno"

Ypoxk-tipoekTt "KoHCcTpynpoBaHue
apeoMeTpa WIH JIOAKU U ONpeeIeHUE
Ipy30M0AbEMHOCTH"

76

[ToaroroBka K KOHTPOJILHOM paboTe MO
teme "JlaBieHue TBEPABIX TET,
XKUIKOCTEN U ra3oB"

77

78

KonTponbhas pabota no teme
" JlaBiieHUE TBEPIBIX TEJN, JKUIAKOCTEU U
rasos"

Mexanuueckasi paborta




79

MontHocTh

Pemenue 3amau Ha onpeneneHue padboThl

80
Y MOIITHOCTHU

81 PaboTa crIbl TSKECTH M CHITBI TPSHUSI
VYpok-uccinenoBanue "PacyéT MOIIHOCTH,

82 pa3BUBaeMOM IpU MOABEME 110
nectHuue"

83 [IpocThie MeXaHU3MBI

84 MowmenT cuisl. [IpaBuino MOMEHTOB
Jlaboparopnas pabota "HU3yuenue

85 MIpaBWJIa pbIdyara Jjisi IOJBUKHOTO U
HETIOJIBUYKHOTO OJIOKOB"

86 "3os10TOE MpPaBUIIO" MEXaHUKHU
Pemenue 3anay no teme "3omn0toe

87 npaBmiio MmexaHuku" / Beepoccuiickas
MpoBepoyHas pabora
Pemenue 3anay no teme "Pabota cuiibl

88 TSDKECTH M CUJIBI TpeHUS" /
Bcepoccuiickas nmpoBepouHas pabota
VYpoxk-nipoekt "lIpoextupoBanue

89 MOJINCIACTOB C 3aJJaHHBIMU
rnapameTpamu”
VYpoxk-koHpepenuus "[Ipoctsie

90 MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranusmax”

o1 Koaddunment nonesnoro neicTeus

IMPOCTBIX MCXAHU3MOB




92

Jlaboparopuas pabota "Onpenencaue
KIIJI mnogBM>KHOTO M HETIOABUYKHOTO
0110K0B"

93

94

95

96

Mexannyeckas sHeprus. Kunernueckas
U NIOTEHIMAIbHAs YHEPTUs

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

YPOK-3KCIIEPUMEHT
"DKCIepUMEHTAIIbHOE OINPEACIICHHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATILHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
mockoctu"

[TonroToBka K KOHTPOJIBHON paboTe 1O
teme "Pabota u MomHoOCTh. DHeprus"

97

KonTponbhas padota no teme "Pabota u
MOIIHOCTb. DHeprus"

98

99

Pabora ¢ Tekcramu o TeMe
"MexaHn4yeckoe IBIxXKeHue"

Pa6ora ¢ Tekctamu o teme "CtpoeHue
BenecTna"

100

Pabora ¢ Texcramu o TeMe "CHiIbl B
npupose"”

101

102

PaGora ¢ Texctamu o Teme "JlaBaeHne
TBEPABIX TEN, )KUAKOCTEH U ra3oB"

Pabora ¢ Tekcramu no Teme "DHeprusi.
[Ipoctbie MexaHU3MBI"




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bceero Koutpoanusie  Ipaxruseckue il?»y‘lel-ll/lﬂ :)Iﬁlc)l;l;OBaTenbnme
padoTbI padoThbI pecypeni
OcHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1
MOJITBEPKICHUS
2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusie tena. ['paden. [lomyuenue 1
MCKYCCTBEHHBIX aiMa3oB"
5 CMauuBaHue ¥ KanWIISIPHOCTD. 1
IToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxaTue
Tennosoe nemxkenue. Temmeparypa
8 TemriepaTypHbI€ IIKAIIBI
9 BuyTpeHHss1 sHEprUst U ciocoOsbl e€ 1
WU3MEHEHUS
10 Bune! rennonepenaun 1
VYpoxk-koHdpepenuus "McnonaszoBanue
11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUATIOB 1
B LIEJISIX SHEeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenbHas 1
TEII0EMKOCTh




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"

14

YpaBHEHHE TEIJIOBOTO OaaHca.
Temoo0OMeH ¥ TEIJIOBOE paBHOBECHE.
3akoH Herorona—Puxmana

15

16

17

JlabopaTtopnast pabora "HccinenoBanue
SIBJICHHUS TETIOOOMEHA TPU CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "TemnooOmMeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
pH TEII000MeHe C HarpeThbIM
METAJUIMYECKUM [TUIHHAPOM"

18

[ImaBnenue n oTBEpAEBaHNE
KPUCTAJZIMYECKUX BEIIECTB. Y A€NIbHAsA
TEIUI0Ta TUIABJICHUS

19

20

21

Pemenue 3amau nmo treme "IlnaBienne u
OTBEpJIeBaHUE KPUCTATUINYECKUX Ted"

JlaGopatopHas pabota "OnpezneneHue
yeIbHOM TEIUIOTHI IJIaBIeHUs Jpaa"

VYpok-uccnenosanue "CpaBHeHUE
IIPOLIECCOB IJIaBIEHUS KPUCTAININYECKUX
TEJ U pa3MArYeHus IpU HarpeBaHUU
amopdHbIX Ten"




[TapooOpazoBanue u KOHIEHCALIHSL.

22 Ucnapenue
Kunenue. Y nenbHas Temiora

93 napooOpa3zoBaHus. 3aBUCUMOCTb
TEMIIEPATYPhI KUTIEHUS OT aTMOC(hHepHOTOo
JIaBJICHUS

24 Penrenue 3amad mo reme
"TTapooOpa3oBanue u KumneHue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBpieHus"

26 HacplieHHbIil 1 HEHACBIEHHBIA ap.
BnaxHnocTts Bo3nyxa
BnaxxHOCTB BO3/1yXa U €€ U3MEPEHHUE.

27 JlaboparopHuas padota "OnpeneneHue 0.5
OTHOCHUTEJIFHOM BIAXKHOCTH BO3/ayXxa"

28 Pemrenne 3agau mo teme "BnaxxHoCTh"
Pemenue 3agau u aHanu3 cUTyaruu,

29 CBSI3aHHBIX C SIBIICHUSIMHU UCTIAPECHUS U
KOHJICHCAIIUH

30 OHeprus TomMBa. Y ieibHasi TerjaoTa
CTOpaHHUS

31 [TpuHIMTIBI paOOTHI TETJIOBBIX JABUraTeIeH

32 [TapoBas TypOuHa. JIBUrarenib
BHYTPEHHETO CTOPAHHUS

33 KII/] TertoBoro aBuratess

34 Pemenne 3agau mo reme "KIIJ[ TenmoBoro

nsurareis"”




Ypok-koHpepenus "TemioBsie qBUTATETN

35 Y 3aluTa OKpyxarolieit cpeab”

36 TemnoBble MOTEPH B TEIIIOCETIX
3aKOH COXpaHEHHMsI U IPEBPAICHUS

37 SHEPruU B MEXaHUYECKUX U TEIIOBBIX
mporeccax
[ToxroroBka K KOHTPOJILHOU paboTe 1O

38 teme "TeroBele aBienus. Mi3mMenenue
arperaTHbIX COCTOSIHUI BenecTa"
KonTtponsHast padora o Teme "TemmoBbie

39 siBNIeHnA. MI3MeHeHne arperaTHbix
COCTOsIHUI BemiecTBa"

40 Onektpuzanus Ten. J[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CHOCO0OB pa3INYHbIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"

42 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kymona
Onexrpudeckoe nojue. Hanpsok€HHOCTD

43 anekTprdeckoro nois. [TpuHimn
CYNEPHO3UINH IEKTPUUECKUX MO

44 Hocurenu snexkTpudeckux 3apsaoB.
OnemeHTapHbIN 3apsan. CTpoeHue aToma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKY, TUITEKTPUKH U
MOJTYTIPOBOIHUKHU

47 Ypok-koHpepeHIus "DneKTpu3anus B

OBCEIHEBHOM KU3HUA"




Permenne 3agau o reme "3akoH

48 COXpPaHEHHUS INEKTPUUYECKOTro 3apsaa’ 1

49 OnekTpuueckuil Tok. lcTouHuku 1
AIIEKTPUIECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JEHCTBUSI SJIEKTPUUYECKOTO OIS Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

51 DJIEKTPUUYECKUI TOK B METaJLJIaX 1

52 DNEKTPUUECKUM TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpsikeHue. BoabTmerp 1
JlaGopaTtopHas padota "COopka u

56 UCTIBITAHUE JICKTPUYCCKOH IIeTTH 1
MOCTOSTHHOTO TOKa"

57 3aBUCHMOCTh CHIIBI TOKA OT HaIPsHKCHUS. 1
3akon Oma aJig y4acTka 1enu
JlaboparopHnas pabota "HccrnenoBanue

58 3aBUCHUMOCTH CHIIbI TOKa, POTEKAIOIIETO 1
4yepes pe3nucTop, OT HAMPSHKEHUS Ha
pPE3UCTOPE U CONPOTHUBIIEHUS pe3ucTopa’

59 DNEKTPUUECKOe COMTPOTUBIICHHE. 1
VY 1enpHO€e CONPOTUBIICHUE

60 JlabopaTtopHast pabota "Onpeznenenne 1
YAEIBHOTO COITPOTHUBIICHHS IPOBOJHUKA"
Pemenue 3amau o reme "DnekTpruuecKoe

61 COIPOTHUBIIEHUE. Y IENBHOE 1

conpoTtuBieHue"




62

Pemenne 3agau o reme "3akon Oma"

63

64

65

HOCJ’Ie,I[OBaTCJ'IBHOC " IapaJljICIbHOC
COCAMHCHUA ITPOBOAHHUKOB

JlabopaTtopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TpU
MOCJIEI0BATEIbHOM COETUHEHUH JIBYX
pe3uctopon”

Pemenue 3amay nmo Teme
"ITocnenoBarenbHOE U MapaieIbHOE
COCIMHEHUS TTIPOBOHUKOB"

66

JlabopaTtopHast padota "I[IpoBepka npaBuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

68

69

Pemienue 3agau Ha mpuMEHEHHE 3aKOHA
OmMa 1t pa3IMuHOTO COSTMHEHUS
MIPOBOIHHKOB

OJ1C 1 BHyTpEHHEE CONPOTUBIICHUE
HMCTOYHHKA TOKA. 3akoH OMa IS TOJTHOM
(8178

Pemenne 3agau mmo teme "OJIC,
BHYTpPEHHEE COMPOTUBIECHHE HCTOUHUKA
ToKa. 3akoH OMa [ oJIHOH 1enu”

70

JlaGopaTtopHast pabota "Onpenenenne
OJ1C ¥ BHYTPEHHETO CONPOTUBICHUS
MCTOYHMKA TOKA"

71

72

[TpaBuna Kupxroda

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"




73

Ypok-uccnenosanue "M3ydeHue BOIbT-
aMIIEpHBIX XapaKTEPUCTUK HEITMHEHHBIX
3J1€MEHTOB"

74

75

76

Pabota snekTprueckoro Toka. MomHocTh
ANIEKTPUUECKOTO TOKA

JlaGopaTtopHas pabora "Onpezenenue
PabOTHI M MOIITHOCTH JIEKTPUUECKOTO
TOKa"

3akon JIxoyns-Jlenna. [lorpeburenn

QJICKTPHUYCCKOI'O TOKaA. KOpOTKOC
3aMbIKaHHC

77

Ypok-koHpepenmus "OObsICHEHUE U
NPUHIIAT ISHCTBUS JOMAITHUX
3JIEKTPOHATPEBATEILHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "DIeKTpUIECKHEe 3apsIbl.
3apsiKeHHbIE Tella M UX B3aUMOJACHCTBHUSL.
ITocTosiHHBIN NEKTpUYECKUH TOK"

79

KontponbHas padoTa o Teme
"OnexTpuueckue 3apsaabl. 3apsHKEHHbIE
TeJla U UX B3aumoiercTBud. [locTostHHBIN
3JIEKTPUYECKAN TOK"

80

81

ITocTossHHBIE MArHUTEL. MardHuTHOE I10JIE
3eMIM U ero 3Ha4YeHue I KU3HH Ha
3emite

VYpok-uccnenosanue "Mzydenue
MarHMTHOT'O TOJIS IOCTOSIHHBIX MarHUTOB
npy UX 00bETUHEHUH U pPa3/IeiICHUN.




Busyanu3zanus nosist HOCTOSIHHBIX
MarsuTon"

OmneiT OpcTena. MaruutHoe nose

82
AIIEKTPUYECKOTO TOKA
OnbiT AMniepa. MarHuTHOE MOJI€ KaTyIIKH

83 ¢ TokoM. [IpuMeHeHue >1eKTpOMarHuToB B
TEXHHUKE

84 Cwiia AMniepa u onpeeneHue e
HaIpaBlICHUS

85 Pemenue 3amau no reme "Cuita Amnepa u
omnpezeneHue e€ HarpasieHus"
DJeKTpOIBUTATENb [TOCTOSIHHOTO TOKA.

86 Hcnonp3oBaHue 35eKTpoaBUrareneii B
TEXHUYECKHUX YCTPOWCTBAX U HA
TpaHcIopTe

87 Bcepoccuiickas npoBepouHas paboTa

88 Bcepoccuiickast mpoBepodHas paboTa
JlaGopatopHas pabota "H3yueHue

89 JIeMCTBUSL MArHUTHOTO T0JIs1 Ha MTPOBOJIHUK
¢ TokoM"

90 Ypoxk-koHdpepenuus "[IpakTuueckoe
IpUMEHEHHE IeKTpoiBUTraTenen"”

o1 JlabGopaTtopHnas paborta "KoHcTpynpoBaHue
1 u3yueHue paboThl AJIEKTpOABUTATENS"

92 JlaGopatopHas pabota "U3mepenue KI1/]

QJICKTPOABUT aTeIbHON yCTaHOBKI/I"




93

Onbitel @apazes. 3akoH
3JIEKTPOMArHuTHOM uHAyKIuK. [IpaBuio
Jlenna

94

Ypoxk-uccnenosanue "Hccnegopanue
U3MEHEHHU 3HAUEeHUS M HAPaBJICHUS
MHAYKIIMOHHOTO TOKa"

95

96

Penrenue 3amad mo teMe "3aKkoH
AJIIEKTPOMATrHUTHOM UHAYKIMH. [IpaBuio
Jlenna"

Onektporerepatop. CriocoObl OTydeHUs
AIEKTPOIHEPTHU

97

Ypok-koH(pepeHIus "DIeKTPOCTaHIIUN Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[TpoGaemsbl 3xooruu. TormmMBHEIE
3JIEMEHTHI U 3JIeKTpoMoOomIn"

98

KonTpoabHas pabora "DnekTpoMarHuTHbIE
SBJICHUS"

99

100

PaGora ¢ Tekcramu o teme "TermioBele
saBieHus"

PaGora ¢ Texctamu 1o Teme

"DnexTpudeckue 3apsaasl. 3apsHKEHHbBIE
TeJa U UX B3auMojiercTeue"

101

PaGora ¢ Texctamu o teme "IlocTostHHBIN
AIIEKTPUYECKUI TOK"

102

Pabora ¢ Texkcramu no Teme "MarHuTHbIe
SBJICHUS U DJIEKTPOMarHuTHast MHAyKus'"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102
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9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTueckue f{lsyqeﬂnﬂ 26[?;I;OBaTenLHLIe
padoThI padoThI pecypeni
MexaHudeckoe IBUKEHHE.
1 MartepuanbHas Touka. CriocoObl 1
OIMCAaHUS MEXaHUYECKOTO JIBUKEHUS
5 Cucrema orcuyera. OTHOCUTENBHOCTD 1
MEXaHUYECKOTO JBUKEHUS
3 BexTopHbI€ BEIMUNHBI, OIIEPALIUIH C 1
BEKTOpaMH, IPOEKIIMHU BEKTOPOB
4 Pannyc-BekTop MaTepuanbHON TOUKH, 1
NepeMeleHre Ha MI0CKOCTH
5 PaBHOMEpHOE IPAIMOJIMHEWHOE 1
JBUKCHHE
6 Pemenue 3amau o reme "PaBHOMepHOE 1
MPSIMOJTMHEIHOE JIBIKEHME"
HepaBHoMepHOE NpsAMOIUHENHOE
7 nBuxkeHue. CpeaHsist 1 MTHOBEHHAs 1
CKOpPOCTb TeJia MPU HEPaBHOMEPHOM
JBUKEHUH
JlaGopatopHnas pabota "Onpeznenenue
8 CpeaHel CKOPOCTH CKOJIbKEHHs OpycKa 1 1

WJIM BU>KEHUS [IapUKa 110 HAKJIOHHOU
mIockoctu"




PaBHOYyCKOpEHHOE IPSIMOJIMHENHOE
JIBH)KEHUE. Y CKOpEHUE

10

11

12

CxopocTh paBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO NIBMKeHus. [ paduk
CKOpOCTH

Pemenue 3agau no reme "CKopoCTh

PaBHOYCKOPEHHOTO MPSIMOJIUMHEHHOTO
IBIOKeHnA"

[lepemerieHue npu paBHOYCKOPEHHOM
MPSIMOJTUHEITHOM JBUKEHUH

13

Jlaboparopuas pabota "Onpenencaue
YCKOPEHUS TeJa MPH PaBHOYCKOPCHHOM
NBIKEHUH 110 HAKJIOHHOU IIocKOoCcTH"

14

15

16

17

Pemenue 3anau no treme "lIlepemernienue
MIPH PaBHOYCKOPSHHOM TIPSIMOJIMHEHHOM
IBIOKeHNN"

JlaGopatopHnas pabora "HccnenoBanue
3aBHCUMOCTH IyTH OT BPEMEHU NpHU
PaBHOYCKOPEHHOM JIBIKEHUH 0e3
HavaJpHOU ckopocTn"

I'paduueckas MHTEpIIpEeTALUS
YCKOpEHUS, CKOPOCTH, IPOHAEHHOTO
IIyTH U NIEPEMELICHUS [T
MPSIMOJIMHEHHOTO ABUKEHUS

Pemenwue 3anay mo Teme "I padudeckas
MHTEpIpETaIs YCKOPEHHUsI, CKOPOCTH,
MPOMIEHHOT O IYTH U NEPEMEILCHUS 1151
MPSMOJIMHENHOTO ABMKEHUS"




YckopeHne cBOOOAHOTO TaACHHMSI.

18 Onbrtel [Nanunes

19 Pemenue 3anau no reme "Y ckopenue
cBOOOHOTO TaIeHUs"

20 JIBukeHue Tena, OpOIIeHHOTO MO/ YIJIOM
K TOPU3OHTY
Pemenue 3agad mo treme "JIpukenue

21 Tena, OPOIIEHHOTO MO YTJIOM K
rOpu30HTY"
Jlaboparopnas padota "Vccienopanue

22 JBUKCHHSI TeJ1a, OPOIICHHOTO 10| YTJIOM
K TOpU30HTY"
Pemenue 3anay no Teme "JBrkeHue mox

23 NEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHusa”

24 JIBM>KEHHE IO OKPYKHOCTH

o5 JInHelHas 1 yriioBas CKOpOCTh, IEPHOLT
Y 9acToTa

26 CKopocCTh U YCKOpPEHHE MPH IBUKEHUN
10 OKPY>KHOCTH

97 Pemenue 3anay nmo Teme "JIBrkeHue mo
OKpy>kHOCTH"
VYpok-koupepenius "PacrnoznaBaHue u

28 NpUOIMKEHHOE OTMCAHKE PA3TUIHBIX
BHUI0B MEXaHWYECKOTO JIBIDKCHUS"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHN4eCKOE NBIKEHNE U

CITOCO0BI ero onucauus"




KonrponsHas pabora o Teme

30 "MexaHnyecKoe IBUKEHUE U CIIOCOOBI
ero onucanus"

31 IIepBb1it 3ak0oH HproToHa. BekTop cuibl

32 Bropoii 3akon HeroToHa.
PaBHoOelicTBYIOIIASA cHIla

33 Tperuii 3akon Herotona. Cynepno3unus
CHUII

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau mo teme "Cuna
ynpyroctu"
Jlaboparopnas padota "Vccienopanue

36 3aBUCHUMOCTH CHJIbI YIIPYTOCTH,
BO3HHUKAIOIIEH B IIPYKUHE, OT CTEIIEHU
nedopmaruy npyxuHbl"

37 Cuna tpenus. KoagdummeHT tpenns

38 JlaGopatopHnas pabota "Onpeznenenue
KO3 pHUIMEHTa TPEHUS CKOJIBKEHUS"
Jlaboparopnast pabora "HccnenoBanue

39 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKECHUS
OT CHUJIbI HOPMAJIbHOTO J1ABJICHUS "

40 JIBU>KEeHUE TeJ MO0 OKPY>KHOCTHU O]
JeCTBHEM HECKOIBKUX CHJI

41 3akoH bepHynnu u nogbEMHas cuiia
KpbLIa
VYpok-koHpepenuus "CoBpeMeHHbIE

42 JeTaTeNbHBIC aNnapatkl, Cy1a Ha

NMOABOAHBIX KPBUIbAX, AHTUKPBUIO Ha




CKOPOCTHBIX aBTOMOOWJISIX. [IBokeHUe
1oe3ja Ha MarHUTHOM mojtyke"

Cuna TSHKeCTH U 3aKOH BCEMHPHOTI'O

43
TATOTCHHS

44 JIBU>KeHME TN BOKPYT TPAaBUTAI[HOHHOTO
uentpa. [lepBas kocMuyeckasi CKOpOCTb

45 HesecomocTs 1 nneperpysku

46 PaBHOBecue MaTepualibHON TOYKHU.
AOCOTIOTHO TBEPAOE TEIIO

47 MowmenT cuibl. [TpaBuiao MOMEHTOB

48 Ypok-uccnenosanue "OnpeneneHue
LEHTPa TAKECTU Pa3IMUHBIX Ten"
Nmnynbe Tena. MI3MeHneHue ummysbca.

49 Nmmynbe cunbl. YIIpyroe u HEYNpyroe
B3aUMOJICHICTBHE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS
HUMITyJIbCa

51 PeaxkTnBHOE ABMKEHIE
Pemenue 3ampau no reme "3akoH

52 COXpaHeHHUs uMIyJbca. PeakTuBHOE
nBHKeHHe"

53 Mexanunueckasi paboTa U MOIIHOCTb

54 PaboTa cuitbl TsKECTH, CHIIBI YITPYTOCTH
Y CHJTBI TPEHUS
JlaGopatopHnas pabota "Onpeznenenue

55 paloThI CUJIBI TPEHUS ITPU PABHOMEPHOM

JBUKEHHUH TENA [0 TOPU30HTAIBHON
noBepxHocTH"




56

CBs3b sHepruu U paboThl

57

58

JlabopaTopHas pabora "OnpeneneHue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME

rpysa ¢ UCIOJIb30BAHUCM HCTIOABHIKHOI'O

U IIOJBYKHOIO OJI0KOB"

HOTGHHI/IaJ'IBHaH OHEpTUia

59

Kunernueckas sneprus. Teopema o
KHMHETUYECKOU SHEPTUU

60

61

62

3aKOH U3MEHEHUSI U COXPAHEHUS
MEXaHUYECKON YHEPTrUun

Pemenue 3amau nmo teme "3aKOHEI

HU3MCHCHUA U COXPAaHCHUSA MEXaHUYeCKOH

sHeprun"

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMe "B3anuMonencTBre TeI. 3aKOHBI
coxpaHeHus"

63

KonTponbhas padota no teme
"BzanMoaeicTBue Teil. 3aKOHEI
coxpaHeHus"

64

65

KonebarensHoe nermxenne. OCHOBHBIE
XapaKTePUCTUKU KOJIeOaHU: epro/,
4acTOTa, aMILTUTyAa

MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasTHUKH. JlabopaTopHas paboTa
"HccnenoBanue 3aBUCUMOCTH MEPUO]IA
Kose0aHuil Tpy3a Ha HUTH OT JJIMHBI
HUATH"

0.5




Jlaboparopuas pabota "Hccrnenoanmne

66 3aBUCUMOCTH TIEpHOJia KoeOaHmit
MPYXUHHOTO MasiTHUKA OT Macchl rpy3a"

67 I"apmonnueckue KonedaHus

68 JlabGopaTopHas pabora "l3mepeHue
YCKOPEHHsI CBOOOTHOTO MajieHus"

69 3aryxatomume Konebanus. BeiHyKaeHHbIe
kosebanus. Pezonanc

70 [IpeBpamienue 3Hepruu npu
KoJ1e0aTebHOM JABMKEHUU
Ypok-uccnenosanue "[Iposepka

71 HE3aBHCUMOCTH IEPUOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOT'O K JIEHTE, OT MacChl
rpy3a"

7 MexaHudecKkre BOJIHBI: MPOJOIbHBIE U
MONEPEYHbIE

73 CBoiicTBa MEXaHHUYECKUX BOJIH. JlJTnHA
BOJIHBI U CKOPOCTH €€ pacrpOCTPaHECHHS
Ypoxk-uccnenoanue "Habmonenue

74 uHTepPepeHI U TudpaKuy BOJH Ha
MTOBEPXHOCTH BOABI"
Ypok-koHpepeHmus "MexaHndeckue

75 BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

76 3ByKk. PacnipocTpanenue u oTpakeHue
3ByKa

77 Pemenue 3amau mo reme "3ByK"




78

Ypoxk-uccienoBanue
"JKCnepuMEHTaIbHOE ONPEICTICHUE
IPaHUI] YaCTOTHI CIBIIIUMBIX 3BYKOBBIX
KosebaHuit"

79

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKUI pE30HAHC.

80

81

Ypok-uccnenosanue "Habmroaenue u
00BSICHEHUE aKyCTHYECKOTO pe3oHaHca"
Wndpas3Byk u ynerpasByk. Kondepenus
"Ucnonp30BaHue yapTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHUIX"

82

DNEeKTPOMArHuTHOE IO U
AJIEKTPOMATrHUTHBIC BOJIHBI

83

84

85

CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH
VYpoxk-koHpepenuus "llkana
3JIEKTPOMArHUTHBIX BOJIH.
Vcnonb30BaHue 37€KTPOMAarHUTHBIX
BOJIH /111 COTOBOM cBsA3M. Pajnonokarnus.
Kocmuueckas cBsizp "

Pemenue 3aau Ha onpezieneHue
YaCTOThI U JAJTMHBI 3JIEKTPOMAarHUTHON
BOJIHBI

86

DneKTpOMarHuTHas MpHUpo/ia CBETa.
CxopocTh cBeTa

87

BonHoBEIE CBOlICTBA CBETA:
uHTepdepeHus 1 nudpaxuus




JlyuyeBas mozeinb cBeTa u

88 reoMeTpuyecKas ontuka. McTouHuku
cBeTa

89 [IpsmonnHENHOE pacIpOCTpaHEHHE
ceta. 3atMenust ConHua u JIyHsl

90 3akoH oTpaxeHus ceera. [1mockoe
3epKalo

o1 [TocTpoenue n3o0paxeHui,
c(OpPMHUPOBAHHBIX 3€PKAJIOM
[Ipenomnenue cBera. 3aKoH

92 npesomMieHus ceera. [lonHoe oTpaxkenue
CBeTa.

Jlaboparopnas pabota "HccrnenoBanue

93 3aBHCUMOCTH yTJIa MPEIOMIICHHS OT yTJia
Ma/ICHUST CBETOBOTO JIyda Ha TPaHUIIe
«BO3IyX-CTEKIIO»"

94 VYpok-uccnenoBanue "AHanus u
00BsICHEHUE ONTUYECKOTO MUpaxka"
VYpok-koupepenius "Mcnonbp3zoBanue

95 MIOJTHOT'O BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBS3b"

96 JIuH3a, X0/ JTy4el B IMH3E

97 ®opmyJsia TOHKOH JIMH3BI
JlabopaTtopHas pabota "OnpeneneHue

98 (hOKYCHOTO PACCTOSIHUS M ONTHYECKOM
CHJIBI COOMpArOIIel JTUH3bI"

99 [Tonydenue n306paxeHuii ¢ TOMOIIbIO

coOuparoiel U pacCeMBaOIICH JTNH3




VYpoxk-konpepenuus "[IpuHuun

100 JEHCTBUS ONITUYECKUX TTPHUOOPOB
(Mukpockom, Teneckor, poroanmnapar)"

101 I'ma3 xak ontTuyeckas cucrema.
ban3opykocTh U JaTbHO30PKOCTh
Pasnoxxenue 6enoro ceera B CIEKT.

102 OmnsiTel HetoToHa. Croxenue
CIIEKTpPAJIbHBIX IIBETOB. Jluicriepcus cBeta
Ypok-nipaktukym "Habmonenue u

103 00BSICHEHUE OMBITOB IO PA3IOKECHHUIO
6enoro ceera B criekTp. [lonyuyenue
0enoro 1BeTa MpH CI0KEHUU IIBETOB"

104 Omnpitel Pesepdopaa u mianerapHas
MOJIeIb aTOMa
[Toctynatel bopa. Monens aroma bopa.

105 Hcnyckanue u moriomeHne cBera
aTOMOM.

106 KBantsl. JInHei4aTeie crieKTpsl
VYpok-nipaktukym "Habmonenue

107 CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4eHUs U UCITyCKaHus"

108 PannoaktuBHOCTH. Anb(a-, 6eTa- u
raMMa-u3JIy9eHus

109 Crpoenue atomHoro siapa. Hykinonnas
MOJIEJTb aTOMHOTO siApa

110 PanuoaktuBHbIe npeBpanieHus. Mzoromnsl

111 [Tepuon monypacnana




112

VYpoxk-konpepenuus "/leiictBue
PaZMOaKTUBHBIX U3ITyUYEHUN Ha KUBbIE
OpraHu3Mbl. 3alUTa OT PaAMOAKTUBHOTO
u3nydyeHus"

113

SAnepHble peakuu. 3aKOHbI COXPaHEHUS
3apsJ0BOI0 U MacCCOBOT'O YHUCET

114

115

DHeprus CBI3U aTOMHBIX sifiep. CBs3b
MacChl ¥ DHEPTUHU

Pemenue 3agau no teme "SaepHeie
peakuuu. JHeprus cBszu”

116

Peaknuu cuHTe3a U ACTICHUS SEP.
Nctounuku sHeprun ConHua u 3837

117

118

119

Ypok-koudepenuus "Anepuas
SHEpreTuka. JKOJIOTHIECKUE TPOOIEMBI
SJIEpHON IHEPreTUKH"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
Teme "Konebauus v BoiHbL. CBETOBEIE U
KBAHTOBBIE ABiIeHUA"

KonTponbHas padbota no teme
"Kose0anus u BoiHbl. CBETOBBIE U
KBAHTOBBIE ABiIcHUA"

120

Pemrenne pacueTHsIX 1O TEME
"Mexannueckoe IBHKeHne"

121

122

Perrenue pacueTHBIX M KAYECTBEHHBIX
3aja4 no treMe "B3aumoneiictBue Ten"
Pemrenue pacueTHBIX M KAYECTBEHHBIX

3a/1a4 1o TeMe "3aKOHbI COXPaHEHUS
SHEPrUM U UMITyJbca




Jlaboparopubie pabOTHI 110 TEME

123 n n
Mexannueckoe IBUKEHHUE

124 JlaboparopHbie pabOTHI 110 TEME
"BzanMoaencreue Tea"

125 JlaGopaTopHbIie pabOTHI 11O TEME
"IIpocTbie MEXaHU3MBI"

126 Pemmenne pacueTHBIX M KAY€CTBEHHBIX
3aga4 no teme "TemnoBsie mpoiecchl”

127 Pemenne pacdeTHBIX M KAY€CTBEHHBIX
3ama4 no reme "Biaxknocts"
Pemrenue pacueTHBIX M KAYECTBEHHBIX

128 3aga4 no teme "KIIJ] TemmoBsix
nsuraresiaeii"
Pemenne pacueTHBIX M KAY€CTBEHHBIX

129 3a7a4 0o TeMe "3aKOHBI TOCTOSHHOT'O
TOKa"
Pemenne pacueTHBIX ¥ KaUeCTBEHHBIX

130 3ama4 o teme "KI1J]
3IEKTPOYCTaHOBOK"

131 JlabopaTtopnbie paboThI 110 TeMe "3aKOHBI
IMOCTOSIHHOTO TOKA"

132 JlaGopaTopHblie pabOTHI 110 TeMe
"CseToBbIE gBIIEHUS"

133 Pabora ¢ Tekctamu o Teme "3aKOHBI
COXpaHEHUs B MEXaHUKe"

134 Pabora ¢ Texcramu o teme "Komebauus

¥ BOJIHBI"




PaGora ¢ Tekcramu o teme "CBeTOBBIE

135 | 1
SABIICHUSA
136 Pabora ¢ texcramu o teme "KBanroBas 1
u siiepHas ¢puzuka"
OBLIEE KOJIMYECTBO YACOB I10 136 245

I[TPOTPAMME







ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbTATbBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara
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1.2

HpOBepﬂeMme NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero OﬁpaBOBaHI/Iﬂ

HCIOJIb30BAaTh U3YUYCHHBIC ITIOHATUS

pasindaTth ABJICHUS 110 OIIMCAHUIO UX XaPAaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘IGCK06 SIBJICHHUC

1.3

pacrio3HaBaTh TPOSBICHHE M3YYCHHBIX (U3WYECKUX SBJICHUN B
OKpY’KalolIeM MHpe, B TOM YKcCiIe (PU3HUYECKHE SBJICHUS B MPUPOJIE, IIPH
TOM TEPEBOJUTh MPAKTUYECKYIO 3a1ady B Y4eOHYIO, BBIIEIATH
CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUZNUECKUX SABICHUN

1.4

ONKCHIBATh U3YUYEHHBIE CBOMCTBA TeJ U (PU3UUECKUE SIBICHUS, UCIIONIb3YS
¢usznyeckue BEIWYMHBI, [P ONHCAHUM TPABUIBHO TPaKTOBATh
(bu3HYeCKUit CMBICIT UCITOJIb3YEMBbIX BEJIMYMH, UX 0003HAYEHUS U €TUHULIBI
(¢u3NYEeCKUX BEIMYUH, HAXOAWTHh (OPMYJIbI, CBS3bIBAIOIIME JIaHHYIO
(Gu3nMUecKyl0 BEIMYMHY C APYTMMH BEIMYHMHAMM, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEINYUH

1.5

XapakTepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS W IPOLECCHI,
WCTOJIb3ysl M3YYEHHbIE 3aKOHbI, NPU ITOM [1aBaTh CJOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MAaTEMATUYECKOE BBIPAKECHUE

1.6

OOBSICHATH (PU3NYECKUE SBJICHUS, IPOLIECCH M CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallull NPAKTUKO-OPHEHTHPOBAHHOIO XapakTepa:
BBISIBIISITh IPUYHHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH 00BsICHEHHE U3 1 — 2
JIOTUYECKHX IIAaroB ¢ ONnopoil Ha 1 — 2 u3yueHHBIX CBOMCTBA (GU3UUECKUX
SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pematb pacu€rHble 3ajaud B 1 — 2 JeMCTBUS, UCMOIB3Ys 3aKOHBI U
dbopMyTbl, CBsI3bIBalONIME (DU3WUYECKUE BEIWYMHBI: HA OCHOBE aHAIHM3a
YCIIOBUA 3aJa4d 3allMChIBATh KPATKOC YCIIOBUEC, ITOACTABIIATH (1)I/ISI/I‘IGCKI/IG
BCIIMYNHBI B q)OpMy.]'II)I U IIPOBOJUTH paC'-IéTI)I, HaxXOoJUuTh CIPaBOYHBLIC
JaHHBIC, HGO6XOJII/IMBI€ I pEeIICHUA 3a/la4, OHCHHUBATh PCATUCTUYHOCTD
MOJTy4EeHHOU (PU3NUEeCKON BETHUNHBI

1.8

pacrno3HaBaTh NpPOOJEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH
bu3nYECKUX METOIOB, B OMCAHUH MCCIIEA0BAHUS BBIICISTH IPOBEPsieMOe
NpeanoyiokeHne  (TUmoresy),  pasnuyaTb W MHTEPIPETHPOBATH




HOJIy‘ICHHBIﬁ pe3yJibTaT, HAXOJUTh OIIINOKH B XO0A€ OoImbITa, AC€J1aTh BBIBOABI
I10 €ro pe3yjbTaTaM

1.9

MPOBOAWTHh ONBITHI 1O HAOMIOACHUIO (U3WYSCKUX SBICHUN WIH
buznuecKux CBOMCTB Te: dbopMyIIMpoBaTh MPOBEPSIEMbIEC
MIPEITOJIOKCHHUS, coduparb  YCTAaHOBKY M3  HPEIJIOKEHHOTO
000pyI0BaHUs, 3aMMCHIBATH XOJI OMBITA H (POPMYITHPOBATH BBIBOIBI

1.10

111

BBITIOJIHATh MPSMBbIE W3MEPEHHS C HCIOJIB30BAHUEM aHAJOTOBBIX |
U(POBBIX MPUOOPOB, 3aMCHIBATH IOKa3aHUS MPHOOPOB € y4ETOM
3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

MIPOBOAMTD UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PM3NYECKOM BETUUYUHBI OT
JpYyroil C WCIOJb30BAHMEM MPAMBIX HM3MEPEHUM, Y4YacTBOBAaTh B
IUTAHUPOBAaHUHM Y4eOHOTO HCCIENOBaHMUS, COOUpaTh YCTAaHOBKY H
BBITIONHATh M3MEPEHUs, CIEAys MPEIJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TMOJYYECHHOW 3aBUCUMOCTH (U3MYECKUX BEIWYUH B BHUJE
MPEIJIOKEHHBIX TAOIUI] U TPaPUKOB, JCIATh BBIBOJBI MO pPe3yJbTaTaMm
UCCIIE0OBAHMS

1.12

1.13

1.14

1.15

1.16

1.17

OPOBOJUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEIMYHUH, CIEIys
IPEJIOKEHHOW MHCTPYKLMU: NPU BBINOJIHEHUHM H3MEPEHHH coOuparb
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE MCKOMOWU
BEJINYUHBI

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpHU padboTe ¢ 1abopaTOPHBIM
000py1I0BaHHEM

yKa3blBaTh MPUHLUIBI ASHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMHCTB,
XapakTepu30BaTh HNPUHIMINBI JIEHCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C MOMOIIbIO UX OMHUCAHHUS, UCIOJIB3YS 3HAHUS O
CBOMCTBaX (PM3UYECKUX SIBICHUI U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOANUTH  MpHUMEPHl  (HAXOAWTh HMH(MOPMAIMIO O  HPUMEPaAX)
NPAaKTUYECKOr0 HCMOJb30BaHUS (M3NYECKUX 3HAHUM B TOBCEIHEBHOM
KHU3HU U1 oOecrieueHus: 6e30MacHOCTH MpU oOpallleHuu ¢ npudopamu 1
TEXHUYECKUMHU YCTPOHCTBaMHU, COXpPAHEHUS 370POBbS U COOJIIOJCHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpefe

OCYIIECTBIISATh OTOOp HMCTOYHMKOB HH(popmanmu B cetn WHTepHET B
COOTBETCTBUU C 3aJaHHBIM [TOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAaHUW M TIyTéM CpPABHEHMS PA3JIMYHBIX HCTOYHUKOB BBIIEIATH
uH(pOpMaIII0, KOTOpas SBISETCS MPOTHBOPEUYUBOWUIIM MOXKET OBITh
HEJIOCTOBEPHOMU

MCIIOJIb30BATh MPH BBIMOJHEHUN YY€OHBIX 33JaHU HAYyYHOIOMYJSPHYIO
TUTEepaTypy (PUINYECKOTO COACpXKaHHS, CIPABOYHBIE MaTEpUAbI,
pecypcel cetu HTEpHET, BlIaeTh NPUEMAMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HH(GOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO




1.18

1.19

co3/1aBaTh COOCTBEHHBIE KPAaTKUE NMHUChMEHHbBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2 — 3 MCTOUHUKOB MH(OpMaIK (PU3UYECKOTO COJEPKAHUSA, B TOM
yuciae MyOJIMYHO JieNaTh KpaTKue COOOILEHHUs O pe3yJbTaTax IMpPOEKTOB
WIA Yy4eOHBIX HCCIEIOBaHMM, IPU 3TOM TIPaMOTHO HCIOJIb30BaTh
U3yYEHHBI NOHATUIHBIN amnmapar Kypca (U3UKH, COIPOBOXKIAThH
BBICTYIUICHHE IIPE3CHTALUEN

IIpHU BBIIIOJTHCHUHN y‘le6HBIX IIPOCKTOB U I/ICCJ'IG,I[OBaHI/Iﬁ pacnupeaciiiaTb
0053aHHOCTH B rpynmne€ B COOTBETCTBHMM C IIOCTAaBJICHHBIMH 3aJadaMu,
CJICAUTHL 3a BbIIIOJIHCHUEM IIJIaHa HCﬁCTBHﬁ, aJICKBATHO OLCHUBATh
COOCTBEHHBIH BKJIaJ B JACATCIIBHOCTD I'pYIIIIbI, BbBICTPpAUBATDb
KOMMYHHKAaTHBHOC BSaHMOﬂeﬁCTBHG, YUUThIBAsA MHCHHUC OKPYIKAIOIHUX

8 KJIACC

Kon
MPOBEPsAEMOro
pe3yJbTarta

11

1.2

1.3

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

HCIIOJIB30BaTh IOHATHA

pa3jindaThb ABJICHHUA 11O OIIMCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIMIUX JAHHOC (I)I/I3I/I‘ICCKOC SABJICHUC

pacmo3HaBaTh MPOSIBIEHWE W3YYEHHBIX (U3UYECKUX  SBJICHUN B
OKpYXaroIleM MUpe, B TOM 4uciie Gu3MYecKre SBICHUsS B MIPUPOJE, TpU
3TOM TEpPeBOAUTH NPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOICTBA (MpU3HAKU) GUBNUECKUX SIBICHUN

14

1.5

ONMCHIBATh U3YUYEHHbIE CBOMCTBA TN U (PU3HUECKUE SIBICHHUS, UCIIONb3YS
¢usznyeckue BENWYMHBI, MpPU ONHMCAHWU TPABUIBHO TPAKTOBATh
(bu3nuecKkuil CMbICT UCHOJIb3YyEMBIX BEIMUYUH, 0003HAYEHUS M €AMHUIIBI
¢u3MYecKuX BEIUYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOIIME JaHHYIO
¢U3MUeCKyl0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUUH

XapaKTECPU30BaATh CBOICTBa TCII, (i)I/ISI/I'—ICCKI/Ie SABJICHUA MW TIPOLECCHI,

HUCIIOJIB3YySA  U3YUYCHHBLIC 3aKOHbI, IIpH 3TOM HaBaTb CJIOBCCHYIO
(I)OpMyJII/IPOBKy 3dKOHa U 3allUCbIBATH €0 MAaTEMATUYCCKOC BBIPAKCHHUC

1.6

OOBSACHATh (PU3MYECKHE IPOLIECCHl U CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYallui MPAaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BbISBIIATH
NPUYNHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBsiICHEHMe w3 1 — 2
JIOTHYECKUX IIAroB ¢ MOMOUIbI0 1 — 2 U3yYeHHBIX CBOMCTBA (PU3NUECKUX
SBIICHUM, (PU3NYECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemath pacuy€THblEe 3a7auud B 2 — 3 JIEMCTBHUS, UCIOJB3Yys 3aKOHbI U
dbopMyIibl, cBA3BIBaOIIKE (U3MUECKHE BEIMYMHBI: HA OCHOBE aHaIN3a
YCIIOBHUSI 3aJjaud 3allMChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEIOCTATOK




JNAHHBIX JUIA peIleHUs 3aJa4yd, BHIOMpATh 3aKOHBI U  (OPMYJIHI,
HeoOXonuMble i €€ pEeLIeHUs, NPOBOJUTH pacuéTbl U CpPaBHUBATb
HOJIyYeHHOE 3HaueHHe (U3NUECKOM BEITMUMHBI C U3BECTHBIMU IaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIMTh MPH TOMOIIH
(U3NYECKUX METOJOB, HCIIOJb3Ysl OIHCAaHHE HUCCIEIOBAHMSA, BBIICIATH
IIPOBEPSIEMOE  NPEIIOJNOKEHUE, OLEHUBATh IPAaBUJIBHOCTh IOpPsIIKA
IIPOBE/ICHUS MCCIIEI0BAHUS, JIeJ1aTh BBIBO/IbI

1.9

MPOBOAWTH ONBITHI 1O HAOMIOACHUIO (U3WYECKUX SBICHUN WIH
buznuecKux CBOMCTB Te: dbopMyIMpoBaTh MIPOBEPSIEMbIC
NPEIIOIOKeHNUsI,  COOMpaTh  YCTAHOBKY W3  MIPEIJIOKEHHOTO
000pyI0BaHUs, OTUCHIBATH XOJI OTBITA U JOPMYITUPOBATEH BHIBOIBI

1.10

111

1.12

1.13

BBIMIOJHATh TpsIMbIE HM3MEPEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MUECKUX BEIIMYHMH, CPABHUBATH PE3YyJIbTATHI
MU3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEIIHOCTH

IPOBOJUTH UCCIIEI0BAaHUE 3aBUCMOCTH OJTHON (PM3UUECKOM BETUUUHBI OT
JpYrol € HCIOJIB30BAHMEM MPSAMBIX M3MEPEHUM: IIJIaHUPOBATh
ucclieloBaHue, cOOMpPaTh YCTAHOBKY M BBIIOJHATH M3MEPEHMs, CIEIys
NpPEUIOKEHHOMY — TUIaHy, (UKCHPOBaTh  pPE3yJbTaThl  MOJYyYCHHOM
3aBUCUMOCTH B BH/JIE TaOIHII ¥ TPaQHKOB, IENIAaTh BEIBOABI MO Pe3yJIbTaTaM
UCCIICJOBAHMUS

IPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH: IUIAHUPOBATh
U3MEpeHus, coOupaTb OJKCHEPUMEHTAJIbHYIO  YCTAaHOBKY, CIEAys
MPeJI0KEHHOW HHCTPYKILMH, U BBIYUCIISATH 3HAUEHUE BETUUHHbI

COOJTrOIaTh TIPAaBUJIA TEXHUKHU O€30MaCHOCTH TIpU paboTe ¢ 1abopaTOpHBIM
o0opyaoBaHueM

1.14

XapaKTepu30BaTh TMPUHUUIBI JEHCTBUS HM3y4YEHHBIX MPUOOpPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONUCAHHUA, UCIIOJb3Ysl 3HAHUS O
cBOWCTBaX (U3MYECKUX SBICHUH M HeoOXoaumble (hu3NyecKue
3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb MPOCTBIE TEXHUYCCKUC yCTpOI\/’ICTBa U HU3MCPUTCIILHBIC
HpI/I60pBI o CxXxeMaM M CXEMAaTH4YHBbIM PHCYHKaM, COCTAaBJIATH CXCMBI
SJICKTPHUICCKUX ueneﬁ C TIMOCICHOBATCIIBHBIM W MapauICIIbHBIM
COCAMHCHUCM 3JICMCHTOB, pasjindasad yCJIIOBHBLIC 0003HaYCHUS DJIEMEHTOB
SJICKTPHUICCKUX I.ICHCﬁ

1.16

NPUBOJIUTH  NpUMEPbl  (HaXoIuUTh HWHPOPMAIMI0O O  IPUMEPaX)
MPAKTUYECKOTO HCIIOJNb30BaHUS (U3NYECKUX 3HAHUN B TOBCEIHEBHOM
KHU3HU JUIs1 oOecriedeHnsi 0e30MacHOCTH MpH oOpalleHuu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBaMHU, COXpPAHEHUS 370POBbS U COOJIIOJCHUS
HOPM 5KOJIOTHYECKOT0 IIOBEJICHUS B OKPYXKAIOILIEH cpelie

1.17

OCYHIECTBIISATh MOMCK HH(POpPMAIMU (PU3NYECKOTO COACPKAHMUSI B CETU
WuTepHer, Ha OCHOBE HMEIONIMXCS 3HAHUH MU NTYTEM CpaBHEHUS




JOIIOJIHUTCIIbHBIX  HCTOYHUKOB  BBIACIATH I/IH(I)OpMaL[I/IIO, KOTOpasa
ABIIACTCA HpOTHBOpeqHBOfI HJIM MOXKET OBITh HCI[OCTOBGpHOfI

1.18

UCIIOJIb30BATh MIPH BBHIOJHEHUN YUYEOHBIX 3a/IaHUi HAYYHO-TIOMYJISIPHYTO
TUTEpaTypy  (PUINYECKOTO COACpPXKAaHHS, CIPABOYHBIE MaTepUAIbI,
pecypcsl cetu HTEpHET; BIIaieTh IpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

CO3/1aBaThb COOCTBEHHbBIC NHUCBMEHHbIE U KPATKHUE YCTHBIE COOOLIEHMUS,
0000mas wHQOpPMAIMIO M3 HECKOIbKUX HWCTOYHUKOB (PH3UIECKOTO
COIepXaHUsA, B TOM 4YHCIEe NyOIMYHO NPEACTABIATH PE3yJIbTATHI
IIPOEKTHOM WJIM MCCIIEA0BATEIbCKON JEATENBHOCTH, IIPU ITOM T'PAMOTHO
UCTIOB30BAaTh M3yYEHHBI TOHSATHHHBIA ammapaT Kypca (QHU3HUKH,
COIPOBOKAATh BBICTYIIJICHUE NIPE3EHTALMEN

1.20

9 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yiabTara

11

1.2

1.3

14

MPU BBIMIOJIHEHUN YYEOHBIX TPOEKTOB W HCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB pacHpelieNsiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJIICHHBIMU 3aJla4yaMHt, CJIEAUTH 32 BBIIOJHEHUEM IJIaHA JIEVCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBAaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
JIeATEITbHOCTh TpyIIIBI, BBICTPAUBaTh KOMMYHUKaTUBHOE
B3aMMOJICICTBHE, MIPOSBIISASA TOTOBHOCTD pa3peiiaTh KOHPIUKTHI

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

HCIIOJIB30BATh U3YUCHHBIC ITOHATUS

pa3inyaTh ABJICHMS 10 OIMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTBITOB, IEMOHCTPUPYIOMINX JAHHOE (PUZNYECKOE SBIICHUE

pacmo3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3UUYECKUX SBICHUH B
OKpYXKaroIleM MUpE, B TOM 4Hclie (U3NUECKUe SBJICHHS B MPUPOJE, TIPU
9TOM TEpPEeBOAUTHh NPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) GUZUUECKUX SBICHUN

ONKCHIBATh U3YUYEHHBIE CBOMCTBA TN U (HPU3HUECKUE SIBICHUS, UCIIONIb3YS
¢u3nueckue BEIMYUHBI, TPU ONHUCAHUHM TPABWIBHO TPAKTOBATh
($u3nUecKuil CMBICT HUCHOIb3YyEMBIX BEIHMUYUH, 0003HAYCHHUS M €AMHUIIBI
(¢u3MUeCKUX BEIUYMH, HAXOMUTh (OPMYIbI, CBA3BIBAIOIIME TaHHYIO
¢u3MUecKyl0 BEIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH Tpaduku
M3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBJICHHUS M MPOIECCHI,
UCIIONIb3YSl M3YUYEHHBIE 3aKOHBI, IIPM OTOM JaBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHYECKOE BBIPAXKEHUE




1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

0OBSCHITH (bmnqecxne nponeccoel U CBOMCTBa TCJI, B TOM YHUCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BbIABJIATH
INPUYUHHO-CIICACTBCHHBIC CBA3HU, CTPOHTH o0bsicHeHne u3 2 — 3
JJOTHYECKHUX IaroB ¢ IOMOIIBIO 2-3 HN3YYCHHBIX CBOMCTBaA (bI/ISI/ILIeCKI/IX
HBHGHHﬁ, (1)I/I3I/ILICCKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

pemath pacyéTHble 3agaud (OMMparomuecs Ha cucremMy u3 2 — 3
YpaBHEHHUI), UCIIOJIB3YS 3aKOHBI U (POpPMYJIBI, CBA3BIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: Ha OCHOBE aHajdu3a YyCIOBHUS 3aJaud 3alKChbIBaTh KpPaTKOe
YCIIOBHUE, BBIABIIATH HEJOCTAIONIME WM U30BITOYHBIC JaHHBIC, BEIOUPATDH
3aKOHBI U (POPMyJIbI, HEOOXOUMBIE JISl PEIICHHUs, IPOBOJUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IIOJIyUYEHHOTO 3HAYEHUsI (PU3NUYECKOU
BCJTMYMHBI

pacrmo3HaBaTh NPOOJEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIH
(buU3MYECKUX METOAOB, UCIOJNB3YSl OMHMCAHWE HCCIEAOBAHUS, BBLICTSATH
MpOBEpsiEMOe MPEIINONOKEHNE, OICHUBATh MPABWJIBHOCTh MOPSIKA
MPOBEACHUS  MCCIEAOBAHMS, JENaTh BBIBOJABI, HWHTEPIPETHUPOBATH
pe3ybTaThl HAOIIOICHUN U OTIBITOB

OPOBOJIUTH ONBITHl 10 HAOMIOACHHIO (U3MYECKUX SIBICHUH WM
(GU3MYeCKUX CBOWCTB TeNl: CaMOCTOSATEIBHO COOMpaTh YCTaHOBKY U3
U30BITOYHOIO Habopa 000pyHOBaHMs, ONMCHIBATH XOJ ONbITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

IPOBOJUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, onpenenss
CpelHee 3HAaYeHHE Hu3MepseMoil BenuuuHbl ((HOKycHOE paccTosHHe
cobuparonieid JMH3bI), OOOCHOBBIBaTH BBIOOP cCIOCOOA HM3MEpPEHHS
(u3MepHTETBHOTO MPUOOPA)

MPOBOAMTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYHUH C
WCIIOJIb30BAaHUEM IMIPSIMBIX M3MEPEHMN: IUIAHUPOBAaTh HCCIIEJOBAHMUE,
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY, (UKCHUPOBATh PE3YJIbTATHI
MOJYYeHHOH 3aBHCHMOCTH (M3UYECKUX BEIMYUMH B BHJE TaOIUIH
rpaduKoB, JeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM MCCIIEIOBAHUS

MMPpOBOAUTL KOCBCHHBIC N3MCPCHUA (I)I/ISI/ILICCKI/IX BCJIMYWH: TUIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY H BBIIIOJHATH
HU3MCPCHUA, CICAYS HpCI[HO)KeHHOﬁ HUHCTPYKIIUH, BBIYUCIIATH 3HAUCHUC
BCJIMYMHBI U aHAJIU3UPOBATH MTOJYUCHHBIC PC3YJIbTATHI C y‘-IéTOM 3aJJaHHOM
MOTrpeIIHOCTU HSMepeHI/Iﬁ

cOOJTIOIaTh TIPAaBUJIA TEXHUKHU O€30MaCHOCTH IIPpU paboTe C J1ab0opaTOpHBIM
o0opyaoBaHrEM

1.14

pa3ianyaTh OCHOBHBIE MPHU3HAKU HW3YYEHHBIX (U3MUECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPJOE TENO, TOUEUHBIM HMCTOYHUK
CBETa, Jy4, TOHKas JIMH3a, IJAHETapHas MOJENlb aToMa, HYKJIOHHas
MOJIe€]Ib ATOMHOTO sJ]Ipa




1.15

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONUCAHUS, UCIIOJb3Ysl 3HAHUS O
cBoiicTBax (U3MYECKUX SBJIEHUH M HeoOXoauMmble (uU3MUecKue
3aKOHOMEPHOCTHU

1.16

UCIIOJIb30BaTh CXEMbl U CXEMATHUUHbIE PUCYHKU U3YYEHHBIX TEXHUYECKUX
YCTPOUCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHYECKUX IPOIIECCOB
IpU pElIeHUH Y4yeOHO-IPAKTHUECKUX 3aay, ONTUYECKUE CXEMBbl Ui
MIOCTPOCHUS N300paKEHHH B IJIOCKOM 3epKajie U cOOUparouieil TuH3e

1.17

OPUBOANUTH  NPHUMEPHl  (HAXOAWUTh HMHGOPMAIMIO O  IPUMEPAX)
NPAaKTUYECKOTO HUCMOIb30BaHUS (U3NYECKUX 3HAHWWA B IIOBCEIHEBHOM
KU3HU U151 oOecrieueHus: 6e30MacHOCTH MPpU O0palieHu ¢ mpudopamu
TEXHUYECKUMHU YCTPOHCTBAMHU, COXpPAHEHUS 370POBbS U COOJIIOJCHMS
HOPM DKOJIOTHYECKOTO IOBEJCHMSI B OKPYIKaIOILIEH cpezie

1.18

OCYILECTBIISATh TIOMCK MH(POpPMAIUU (PU3HUECKOTO COJCPXKAHUS B CETH
HuTepHeT, caMoCTOSATENbHO (hOPMYITUPYS TIOMCKOBBIA 3a1poc, HAXOIUTh
MYTH OTPENEICHUS JOCTOBEPHOCTH MOIyYEHHON HH(POPMAIINK HA OCHOBE
UMEIOIIMXCS 3HAHUHU U JTOIOJIHUTEIIBHBIX HICTOYHUKOB

1.19

MCTIOJIB30BATh MIPH BBHIOJHEHUN YYE€OHBIX 3a/IaHUi HAYYHO-TIOMYJISIPHYTO
TUTEpaTypy (UINYECKOTO COACpPXKAHHS, CIPABOYHBIE MaTepHUAIbI,
pecypcsl cetu HTEpHET; BIIaIeTh IPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanusi HHGOPMAIIMH U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

co3aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE
nH(pOpMallMd U3 HECKOJIBKUX HCTOYHHKOB (DU3MUECKOTO COAEp KaHMs,
yOJIMYHO MPEICTaBIATh PE3YIbTaThl MPOSKTHON MIIN MCCIIE10BATENbCKON
JEATEIbHOCTH, IIPU O3TOM TI'PaMOTHO  MCIOJb30BaThb H3yYEHHBIN
MOHATUHMHBIN anmapaT M3y4aeMmoro pasfjena (U3MKM M COINpPOBOXAAThH
BBICTYIIJICHHE Ipe3eHTalel ¢ y4éToM OCOOEHHOCTEH ayauTOpHH
CBEPCTHUKOB

1.21

MPU  BBITIOJTHEHUH YYEOHBIX TPOEKTOB W HCCIEIOBAHUN (PU3MUECKHUX
MIPOLIECCOB pacHpelieNsiTh O0S3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTaBIICHHBIMU 33/1a4aMU, CIICTUTH 32 BBIIIOJHEHUEM IJIaHa ACUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHHBATh COOCTBEHHBIM BKJIAJl B
JIeATETbHOCTh TpYTIIbI, BBICTpauBaTh KOMMYHHKaTHBHOE
B3aMMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTh KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC

Kon Kon

pasiaesia  dJjieMeHTa
®U3UKA U EE POJIb B IIOBHAHMM OKPYXAIOIIEI'O MHUPA

IIpoBepsiemble 31eMEHTBHI COIeP:KAHUS

®uszuka — Hayka o npupoje. SABneHus npuposl. Puznyeckue

11 SABJICHUSA:  MEXaHWYECKUE,  TEIUIOBBIC,  DJIEKTPUYECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBbIE
®dusnueckue BenUUUHbI. M3MepeHue (u3nyecKuX BETMYHUH.

1.2 dusnueckue IPUOOPBHI. [TorpenrHocTh U3MEPCHUI.
Me:xnyHapoaHas cucTemMa eIMHULL
EcrecTBeHHOHayuHBI  METOJA  IO3HAHUA:  HAONIOJECHHUE,

1 13 IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBWIKEHHE THUIIOTES,

9KCHEpUMEHT [0  MPOBEpPKE  THUIOTe3,  OOBsICHEHUE
Ha0JII0aeMOr0 SIBJICHUS

1.4 Onwucanne pU3MUECKUX SBICHUN C MOMOIIBIO MOJIEIIEH
[IpakTuyeckue paboOTHI:
N3mepenune paccTosHUN.

15 N3mepenue 06bEMa KUAKOCTH U TBEPOTO Tea.

Omnpenenenue pasMepoB MajbIX TEJ.
N3mepenne Ttemneparypel INpHU MOMOIIM  KUJIKOCTHOIO
TEpMOMETPA U JAaTUYHNKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBl, MX pa3MepBhI.

21 OmnbITHI, T0Ka3bIBAOLINE JUCKPETHOE CTPOSHHUE BEIIECTBA
29 JlBmkeHne dYactul] BemecTBa. CBs3b CKOPOCTH JBFIKEHHS
' yacTull ¢ TemnepaTypoil. bBpoyHoBckoe nBuxkenue, mupdysus
53 B3anmMopelicTBre YacTUI] BeLIECTBA: TPUTSKEHUE U
' OTTaJIKUBaHUE
2 ArperaTHple  COCTOSIHUSI ~ BEIIECTBA: CTPOEHUE  Ta3oB,
24 KHUJKOCTEH U TBEPABIX (KPUCTATUIMYECKUX) Tesl. B3auMocBs3b
' MEXJy CBOIHCTBaMH BEIIECTB B pa3HbIX arperaTrHbIxX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTuyeckue pabOTHI:
26 OreHka [uamMeTpa aToMa METOAOM PSAI0B (C UCIOIB30BAHUEM

dhoTorpadwuii).
OmnbITH IO HAOTIOICHUIO TETUIOBOTO PACIIHMPEHHSI Ta30B.




OnbITl IO OOHAPY)KEHUIO ICUCTBUS CHJI MOJEKYJISIPHOTO
NIPUTSHKEHUS

JIBIDKEHUE U B3AUMOJIEUCTBUE TEJI

3.1

Mexanudeckoe IBWKeHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE
IBIDKEHHUE

3.2

Ckopoctb. CpenHsii  CKOpOCTb IIpU  HEPAaBHOMEPHOM
JBHKEHUU. Pacuér myTv U BpeMEHU IBUKECHUS

3.3

3.4

SIBnenne uHepuyu. 3aKOH UHEpLIMHU. B3auMoielicTBue e Kak
MpUYMHA U3MEHEHHUS CKOPOCTU JBIKEHMs Tell. Macca Kak
Mepa UHEPTHOCTHU Teja

ITnotHocts BemectBa. CBSI3b IIIOTHOCTA C KOJIHYECTBOM
MOJIEKYJ B eIMHUIEe 00hEMA BEIECTBA

3.5

3.6

3.7

Cuila KaK XapakTepHUCTUKA B3aUMOJICUCTBHS Tell

Cuna ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ TOMOIIbIO
TUHAMOMETpa

SIBneHue TAroTeHus U cuia TskecTu. Cuiia TSHKECTH Ha APYTUX
mia"HeTax. Bec Teina. HeBecomocTh

3.8

3.9

3.10

Cuna tpenus. TpeHue CKOJIbKEHUS U TpeHHue nokos. TpeHue B
MIPUPOJIE U TEXHUKE

CnoxxeHue cCwi, HamnpaBlI€HHBIX [0 OJHOM TNpPAMOM.
PaBHozelicTByIO1Iast CUII

[IpakTuyeckue paboOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBM)KEHUS (IIapHKa B
KHUJIKOCTH, MOJIENM 3JEKTPUYECKOr0 aBTOMOOMIS M Tak
nanee). OnpeneneHue cpeHel CKOPOCTH CKOJIbKEHHs OpycKa
WIM IIapukKa [0 HaKIOHHOW miockoctu. OmnpexneneHue
II0THOCTH TBEpAOro Tena. OMbIThl, JIEMOHCTPUPYIOLINE
3aBUCHUMOCTh pacTshkeHHs (JIedopMaliuu) MpPYyKUHBI OT
MPUIIOKEHHOU CHJIBL. OnbITHI, JIEMOHCTPHPYIOIINE
3aBUCHUMOCTh CHJIBI TPEHMsSI CKOJIbKEHHsS OT Beca Tena U
XapakTepa CONPUKACAOIINXCsl TOBEPXHOCTEN

3.11

®usnyueckue SBIECHHS B NPUPOAE: MPUMEPHI JBHKECHHS C
pa3INYHBIMU CKOPOCTSMH B JKMBOW W HEXHUBOM NpUPOIE,
JEHCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

Texnuueckue YCTpOﬁCTBaZ JAUHAMOMCTpP, MOATIHUITHUKHN

TIABJIEHME TBEP/BIX TEJ, JKUIKOCTEI 1 TA30B

4.1

Hasnenne TBEpaoro Tena. CnocoObl yMEHBUIEHHUS U
YBEJINYEHUS AABICHUS

4.2

JlaBileHne ra3a. 3aBHCHMOCTH [aBJICHHS Tra3a OT 00BEMa,
TEeMIIepaTyphl




4.3

[lepenaua naBneHus TBEPABIMH TeEJAMHU, KUAKOCTIMU U
razamu. 3axoH Ilackand. [THeBMaTHUecKue MaIIMHbBI

4.4

4.5

4.6

3aBUCUMOCTh ~ JaBIIGHUS  JKHJIKOCTH  OT  T[JIyOWHBL
I'mapocratuueckuit  mapagokc. CooOmaromuecss CoCybl.
['mapaBnuyueckre MEXaHU3MBI

Atmochepa 3emuin u atmocdepHoe naBieHue. [IpudmHbI
CYIIECTBOBaHHUS BO3MYIIHOM 000j0uku 3emud.  OImbIT
Toppuuennu. 3aBUCHMOCTh aTMOCPEPHOTO JIABJICHHS OT
BBICOTHI HaJl YpPOBHEM MOPSI

W3mepenue armochepunoro pgasnenusa. [Ipubopsl s
M3MepeHust aTMOC(HEpHOro JaBICHUS

4.7

JlelicTBue XUIAKOCTH U Ta3a Ha IMOTPYKEHHOE B HUX TEJNO.
BriTankuBaromias (apxuMeioBa) cuiia. 3akoH Apxumesna

4.8

4.9

4.10

[InaBanue ten. BozayxomnnaBanue

[IpakTrdeckue pabOThI:

HccnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT 0OBEMa
NOrpyKEHHOM B JKUAKOCTh dYacTu Tena. OmnpeneneHue
BBITAJIKUBAIOUIEH CUJIbI, JEHCTBYIOLIEH Ha TEJI0, HOTPYKEHHOE
B JKHIKOCTb. [IpoBepka HE3aBHUCHMOCTH BBITAJIKHBAKOLIEH
CHUJIbI, IEMCTBYIOIIEH HA TEIO B XKUIKOCTH, OT MACChl TeEJa.
OMBITB, TEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJTKUBAIOIICH
CUJIBI, JIEHCTBYIONIEH Ha TEJIO B JKUJIKOCTH, OT 00BEMa
MOrPYKEHHOM B KUAKOCTh YacTU Tejla U OT IUIOTHOCTH

KUIKOCTH. KoHncTpyuposanue apeoMerpa UIH
KOHCTPYUPOBAHUE JIOJIKU u olnpezeneHue eé
Ipy30I0AbEMHOCTH

®duznyeckue SBICHUS B NPHUPOJE: BIHAHUE aTMOC(epHOro
JIaBJICHUsI Ha )KUBOI OpraHu3M, IlaBaHUe pPbIO

411

TexHuueckue  ycTpoiicTBa:  COOOIAIOIIUECS  COCYABI,
YCTPOICTBO ~ BOAOINpPOBOAA,  THApaBIMYECKUNH  Tpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp

PABOTA, MOIIHOCTbB, DHEPT YA

5.1 Mexanunueckas pabota
5.2 MexaHuueckasi MOIIHOCTb
5.3 IIpocTble MeXaHU3MBI: pblyar, OJOK, HaKJIOHHAs IJIOCKOCTb.
' [IpaBuso paBHOBecHs pblyara
5.4 [IpumeneHue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3on0Toe TpaBuiIO» MexaHukH. KoadduuueHT mnosie3Horo
9.5 neiicTBus MexaHu3MoB. IIpocTeie MexaHH3MBI B OBITY U

TECXHUKE




5.6 [ToTenuumanbHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
5.8 [lTonnass MexaHuveckas »dHEprusi. 3aKOH U3MEHEHHUS U
' COXPAaHEHHUS MEXaHUYECKOM dHEepPTuu
[IpakTuueckue padbOTHI:
Onpenenenne pabOTBl CWIIBI TPEHUS IPU PaBHOMEPHOM
5.9 JNBIDKEHUM  Tela 10  TOPU3OHTAIBHOM  MOBEPXHOCTH.
' HccnenoBanue ycnoBuil paBHOBecusi pbluara. M3mepeHue
KII/] nakyioHHOM TJI0CKOCTU. M3yueHue 3aKOoHa COXpaHEHUS
MEXaHUYECKOI SHeprun
5.10 ®u3nyecKue SBICHUS B IIPUPOJIE: PbIYAry B TEJIC YEIIOBEKA
Texnuyeckue  ycTpoiicTBa:  pblyar, MOJBIJKHBIM U
511 HETIOJBYIKHBIM  OJOKH, HAKJIOHHAs ILJIOCKOCTh, IPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI CO/IeP:KAHUS
pa3jena  3JieMeHTa
TETIUJIOBBIE ABJIEHU A
OcCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETHUECKON TEOpHH
6.1 CTpoeHHs BemiecTBa. Macca u pa3mepbl Mosiekyn. OTBITHL,
' MOATBEPKIAOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
6.2 Monenu TBEPAOTroO, >XKMAKOTO U Ta3000pa3HOTO COCTOSHUN
' BemiectBa. Kpucrannuueckue u amopdHbie Tena
6.3 OObsicHEHHE CBOICTB ra3oB, XHAKOCTEH M TBEPABIX TeNl Ha
' OCHOBE TOJIOKEHHU I MOJIEKYISIPHOKHHETHIECKON TEOPUHU
6.4 CMauuBaHue M KAWL PHBIE SIBICHUS
6 6.5 TernnoBoe pacupeHue U CKaTHe
6.6 Temnepatypa. CBs3b TEMIEPATYPhl CO CKOPOCTHIO TEMIOBOIO
' JIBUKECHHUS YaCTHULL
6.7 Buytpennsas osHeprusi. CrocoObl H3MEHEHHs] BHYTPEHHEH
' SHEPTrUH: TEIJIoNepeaaya U COBEPIICHUE paOOTHI
6.8 Buapl Temmonepenauu:  TETUIONPOBOJHOCTh, KOHBEKIIHS,
W3IIydeHUE
6.9 KonuyecTBo TemnoTel. Y aenbHas TEIIOEMKOCTD BEILIECTBA
6.10 TennooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE TETUIOBOTO

Oamanca




6.11

IInaBnenne u OTBCPACBAHUC KPHUCTATNIMYCCKUX BCUICCTB.
Y,HCJ'IBHaH TCILJIOTA ITJIaBJICHUA

6.12

6.13

[TapooOpa3oBanue u kouaecHcanus. Mcmapenwe. Kunenwe.
VYaensHast ~ Temjgota — mapooOpa3oBaHMA.  3aBUCHMOCTD
TEMIIEPATYPHI KUTICHUS] OT aTMOC(HEPHOTO JaBICHHUS

BnaxnocTtn BO3yXa

6.14

3H€pI‘ W TOILJIMBA. yI[eJIBHaSI TCIJIOTA CTOpaHuA

6.15

6.16

[Tpunnumner pabotel TeroBbix apurarenedt KIIJ TeruioBoro
nBuratens. TeryoBble JBUTaTENM M 3alllUTa OKPY>KaOIIEH
cpenbl

3aKOH COXpaHEHMS W TPEBpAICHUS SHEPIHMU B TEIUIOBBIX
rpolieccax

6.17

[IpakTuyeckune pabOTHI:

OnpiThl 110 OOHAPYKEHUIO AEUCTBUSI CHJI MOJIEKYJSPHOIO
MIPUTSKCHUSI.

OIBITHI 110 BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIU WITH
caxapa.

OnpITel MO HAOIIOJCHUIO TEIUIOBOTO pPACIIMPEHHUs Ta3oB,
JKUJIKOCTEN U TBEPABIX TEII.

Ornpezenienne IaBieHrs BO3ayxa B OaJIJIOHE MIMPHUIIA.

OIBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JIABJICHUS BO3TyXa
OT ero 00bEMa U HArPEBAHUS WIIH OXJIAKICHUS.

[TpoBepka runore3bl TMHEHHON 3aBUCUMOCTH AJTUHBI CTOJIONKA
KUJKOCTU B TEPMOMETPUUYECKON TPYOKE OT TeMIepaTyphl.
HabGmionienne wu3MeHeHUsT BHYTPEHHEH »JHEpruM Tela B
pe3ynbTaTe Terionepeaayu 1 paboThl BHEITHUX CHUIL.
UccnenoBanue siBIeHUS TEIUIOOOMEHAa TIPH CMENIMBAHUU
XOJIOAHOW M ropsiuei BOABI.

OrnpesiesieHre KOJIMUeCTBA TEIUIOTHI, MOJTYYE€HHOTO BOJION IpH
TEIJI000MEHE C HAarpeThIM METAJUTMYECKUM ITHITHHIPOM.
Ornpenenenne yaenbHOM TEMITOEMKOCTH BELIECTBA.
HccnenoBanue nporecca ucrnapeHusl.

Ornpeznenenrie OTHOCUTENBHON BIIaKHOCTH BO3/yXa.
Ornpenenenne yAaeIbHON TEIJIOTHI IJIaBICHUS JIb/IA.

6.18

du3nyeckue SIBJICHHS B Iprupoac: MOBEPXHOCTHOC HATAKCHUC
N KalMUWJUJIAPHBIC SBJICHUA B IIPHUPOAC, KPUCTAJUJIBI B IIPUPOIC,
H3JTy4YCHUC COJIHI_[a, 3aMCpP3aHuC BOI[OéMOB, MOPCKHEC 6pI/I3LI;
06pa3OBaHI/IC POCHI, TYMaHa, UHCs, CHCTA.

6.19

Texnuueckune YCTpOMCTBA: KaluJUIsIpBl, IIPUMEPBHI
WCIIOJIb30BaHUS ~ KPUCTAJIOB, JKAJKOCTHBIA ~ TEPMOMETP,
JaTYUK TEMIEpaTyphl, TEPMOC, CUCTEMa OTOIUICHMS [IOMOB,
TUTPOMETPHI, TICUXPOMETP, NapoBas TypOWHA, JBUTATENb
BHYTPEHHETO CrOpaHusl.




OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpuszanus Ten. /[Ba posa aneKTpU4ecKux 3apsiioB
B3aumopeiictBue  3apsbkeHHbIX  Ten.  3akoH — Kysona
7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUSL 3apsDKEHHBIX Tell OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX]Ty T€JIaMH )
OnekTpuueckoe nojie. Hanpssk€HHOCTD 37IEKTPUYECKOTO TOJIA.
7.3 [IpyHUMI ~ Cyneprno3uuuu  IEKTPUYECKUX Mojied  (Ha
KaueCTBEHHOM ypPOBHE)
Hocurenn  snexkTpuueckux  3apsiioB.  DJIEMEHTapHBIN
7.4 anekTpudyeckuil 3apsa. Crpoenue aroma. [IpoBonHuku u
JIUBJICKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa
76 DNEeKTpUUECKU TOK. Ycenosus CyLIECTBOBAHUSA
' AIEKTPUUECKOTO TOKa. MICTOUHHMKHM MOCTOSSHHOTO TOKA
77 JleficTBUSI DJIEKTPUUECKOTO0 TOKa (TEIUIOBOE, XUMHUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
78 Onektpuyeckas uenb. Cuna  Toka.  DIEKTpUYECKOE
' HAPSKEHHE
79 ConpoTuBieHHe MPOBOJHUKA. YJIEIbHOE CONPOTHBIICHUE
' BEILIECTBA
7.10 3akoH OMa 1JIs ydacTKa Lenu
711 [TocnenoBarensHOE u napajuieIbHOe COE/IMHEHHE
' HPOBOTHUKOB
712 PabGoTa 1 MOITHOCTH JEKTPUUECKOTO TOKA. 3aK0oH J[oyms —
' Jlenna
713 DneKTpUYecKHe ey U TOTPEOUTEH ANEKTPUIECKOM SHEPTUN
' B ObITy. KOopoTkoe 3aMbIkanue
714 [TocrossHHbie  MarHWThHL.  B3anmoneincTBHE  MOCTOSHHBIX
' MarHuTOB
715 MarnuTtHOe nosie. MarHuTHoe 1ose 3eMJIA U €10 3Ha4eHHE IS
' KU3HU Ha 3emiie
716 OnbiT Opcrega. MarHUTHOE T0JI€ DJIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne 37eKTPOMarHiTOB B TEXHUKE
JlelicTBM€ MarHUTHOTO TIOJISI HAa TPOBOJHUK C TOKOM.
717 ONEeKTpOABUTATENb IOCTOSIHHOTO ToKa. Mcmonb3oBaHue
' ANEKTPOJIBUraTeleii B TEXHUYECKUX YCTPOMCTBAX MU Ha
TpaHCIoOpTe
718 OnbiTel @apazes. SIBIeHUE 3JIEKTPOMArHUTHOW WHIYKIIUH.

[TpaBuno Jlenna




7.19

OnekrporerHepatop. CrnocoObl MOTYYSHHS] JIIEKTPUICCKON
DHEPTUU. DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPIUU

7.20

7.21

[TpakTuyeckue pabOTHI:

OnbITHI IO HAOIOCHUIO AIIEKTPU3ALINY TET UHAYKIUEH U TpU
COIPUKOCHOBEHUH.

HccnenoBanue  OEUCTBUS  DJIEKTPUYECKOTO IO HA
IIPOBOJHMKH U JUDIIEKTPUKHU.

COopka u mpoBepka pabOThl  3NEKTPUUECKOM  Ienu
IIOCTOSTHHOTO TOKA.

W3mepeHue u peryiupoBaHUe CUIIbI TOKA.

W3mepenue u peryiupoBaHue HalPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, HIYILIETO Yepe3
pPE3UCTOP, OT COINPOTUBIICHUS PE3UCTOpPA M HAIPSDKEHUS Ha
pe3ucTope.

OneIThI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTDH 3JIEKTPUYECKOIO
CONPOTHUBIICHUS MPOBOAHMKA OT €ro JUIMHBI, IUIOLIAaU
IIONEPEYHOI0 CEUEHUS U MaTepuaa.

IIpoBepka  mpaBuna  CIOXKEHMS  HANpsDKEHUW — IIpU
MOCJIEI0BATEIbHOM COEAMHEHNH JIBYX pe3ucTopoB. [IpoBepka
IpaBWia s CUJbl TOKa IPHU MAPAICIbHOM COEAUHEHHUH
pesuctopoB. Ormpezenenne padbOThl AIEKTPUUECKOTO TOKa,
uayuiero depe3  pesucrop. OrmpeneneHue  MOIIHOCTU
JIEKTPUYECKOTO  TOKA,  BBIIEISIEMOM  HA  PE3UCTOPE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HIYILIETO YEpeE3
JaMIOYKy, OT HampsbkeHuss Ha Hell. Onpenenenue KII/I
Harpesatensd. lccnenoBaHWe MarHUTHOTO B3aUMOJEHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. l3ydyeHune MarHuTtHOro mOJs
MOCTOSIHHBIX MarHUTOB IPU WX OOBEIMHEHUU U Pa3JIEICHUH.
HccenenoBanue qeNCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYO
cTpenky. ONBITBI, JEMOHCTPHUPYIONIME 3aBHUCUMOCTb CHJIbI
B3aMMOJIEHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHUJIbI TOKA U
HampaBJieHUss TOKa B Karymke. I3ydenne neiicTBus
MarHMTHOTO I0JI Ha IPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue
U u3ydeHue paboThl snekTponsurarens. Mimepenue KIIJ]
AIIEKTPOIBUTaTENIbHON yCTaHOBKU. OMBITHI IO UCCIIEI0BAaHUIO
SBJIGHUSl  AJIEKTPOMArHUTHOM  MHIYKUUU: HUCCIIEJOBaHHE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUSI UHAYKIIMOHHOTO TOKa

duznueckue SBIECHUS B MPUPOAE: IEKTPUUECKUE SIBIICHUS B
aTMocdepe, EKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeid MOICOB, POJIb MAarHUTHOTO TIOJIST IS
KHU3HU Ha 3emiie, MOJIIpHOE CUSTHUE




1.22

TexHudeckue  yCTPOMCTBA:  DJJIEKTPOCKON,  aMIEPMETP,
BOJITMETP, PEOCTAT, CYETYHUK DIIEKTPUYECKOW DHEPIUH,

AIIEKTPOOCBETUTEILHBIC puOOpHI, HarpeBaTeNbHbIC
AIEKTPONPUOOPHI (Tpumepsr), AJICKTPUUYECKUE
NPEIOXPaHUTEIH, AJIEKTPOMArHUT, AJIEKTPOIBUTATEIh

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa IIpoBepsiemble 27IEMEHTBI COAEPKAHUS
paszena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuyeckoe aBuwxeHue. MatepuanbHas Touka. Cucrtema
' oTcuéTa
8.2 OTHOCHUTETHHOCTh MEXaHUYICCKOTO JIBUKCHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
8.4 HepaBHoMepHOoe mnpsMonuHeiiHoe nBuxkeHue. CpenHss u
' MIHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU
8.5 YckopeHne. PaBHOYCKOpPEHHOE NPSMOJIMHENHOE IBUKCHHE
8.6 CoOoauoe nanenne. OnbITe! [anunes
PaBHOMepHOE ABMkEHME MO OKpyx)HOcTU. Ilepnon u vacrora
8.7 oOparteHusl. JInnennas " yTJI0Bast CKOPOCTH.
LleHTpocTpeMUTENBHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HptoTOHA
8 8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroToHa
8.11 [TpuHIMIT Cynepro3uuu CUJl
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cujia TPEHUS CKOJIBKEHHMSI, CUJIa TPEHUS MOKOS,
' JpyTue BUJbI TPEHUS
8.14 Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpPEHHUE
' CBOOOTHOTO TIAJICHUS
8.15 JBmxenue 1utaHer BoOkpyr Cosnua. IlepBas kocmuueckas
' ckopocTb. HeBecoMocTh u nieperpys3ku
8.16 PaBHOBecue marepuaibHON TOUKU. AOCOIIOTHO TBEPOE TEJIO
8.17 PaBHOBecue TBEPAOro Tea ¢ 3aKpEINIEHHON OCBbIO BpalICHUS.
' MowmeHnT cuibl. LleHTp TsokecTn
8.18 Nmmnynsc Tena. U3menenue uMiynbca. MmMmnyiibe cumsl
8.19 3aK0H COXpaHEHUST UMITYJIbCA




8.20

PeakTuBHOE NBUKEHUE

8.21

8.22

Mexanndeckas pa60Ta 1 MOIIHOCTb

Pabora cun tskectd, ynpyroctd, TpeHus. CBsi3b SHEPTUU H
paboThl

8.23

8.24

HOTCHHI/I&HBHaﬁ 3HepI‘I/I$I TCJIa, IOAHATOIO Hax HOBerHOCTBIO
3emian

[ToTeHunanpHas SHEPTUS CKATON TPYKUHBI

8.25
8.26

Kunernueckas sneprus. Teopema 0 KWUHETUYECKOM SHEPIUU

3aKoH COXpaHCHUA MEXaHUYeCKOM SHEpIrun

8.27

[IpakTuueckue padbOTHI:

Omnpenenenue cpenHeil CKOPOCTH CKOJBXKEHHUS Opycka WiIn
JBYDKEHUS IIApUKa IO HAKJIOHHOM Iutockoctu. OmnpeneneHue
YCKOpPEHHsl Tela MpUd PABHOYCKOPEHHOM JIBUXKEHHUHU 11O
HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBHCMMOCTH TYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka rUMOTE3BI: €CIIM MPU PABHOYCKOPEHHOM BHKEHUH
0e3 HaYaJbHOW CKOPOCTH IMYTH OTHOCSTCS KaK PsAJ HEUETHBIX
9Huceld, TO COOTBETCTBYIOUIME TMPOMEKYTKH  BPEMEHH
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHS CKOJBXKEHUS OT
CHJIBl HOpMaJibHOTO jAaBieHus. Onpexnenenue koddduuuenra
TPEeHUsi CKoJbXeHus. OmnpeneneHue KECTKOCTH MPYKHUHBI.
Omnpenenenue pabOThl CUJIBI TPEHHUS NPU PABHOMEPHOM
IBIDKEHUM  Tela 1O  TOPU3OHTAIBHOW  TOBEPXHOCTH.
Omnpenenenne paboOThI CHIBI YIIPYTOCTH TIPH MOABbEME Tpy3a C
WCTIOJIH30BaHNEM HETOJIBMYKHOTO M TIOJIBMYKHOTO OJIOKOB

8.28

8.29

dusznueckue SBICHUSI B npupoac: IMpPUIWBBI W OTIIMBBHI,
JABHXKXCHUC IJIaHET CoitHeuHOMH CHUCTCMBI, PCAKTUBHOC
JABUXXCHUC )KHUBBIX OPraHu3MOB

Texnuueckue yCTpOﬁCTBaZ CIIMAOMCTP, AATYUKHU ITOJIOKCHUA,
pacCTodHnA U YCKOPCHUA, PAKCThI

MEXAHNWYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarensHoe JABHIKCHUC. OcHoBHBIC XapaKTCPUCTHUKU

9.1 KOJIe0aHuii: TIEpHOI, YacTOTa, aMILTUTY 1A

9.2 MareMatnueckuii ¥ NpyKUHHBIM MasaTHUKU. [IpeBpaiienue
' SHEPTUU MPHU KoeOaTeTbHOM JIBUKEHUN

9.3 3aryxatomue  KojiebaHus.  BeIHyXJeHHBIE  KOJeOaHUSI.
' Pe3onanc

9.4 Mexannueckue BOJHBIL. CBONWCTBA MEXAHHYECKHMX BOJIH.

[IpononbHbIE 1 NONIEpEUHbIe BOJIHBIL. J[JTMHA BOJIHBI U CKOPOCTH




e€ pacnpocTpaHeHus. MexaHnyecKue BOJHBI B TBEPIIOM TeEJe,
CEHCMUYECKHE BOJIHBI

9.5
9.6

3Byk. ['poMKOCTB 1 BbicOTa 3ByKa. OTpakeHUE 3ByKa

NudpasByk u ynpTpa3Byk

9.7

9.8

9.9

[IpakTuueckue padbOTHI:

Onpenenenue 4acTOTBI U nepuozaa Kose0aHui
MaTEMaTHYECKOI0 MasiTHUKA.

Omnpenenenyue 4acTOThl M IMEpUOJA KOJEOaHUH MPYKHUHHOTO
MasiTHUKa

Uccnenosanue 3aBHCHUMOCTH nepuoja Kosie0aHuit
MOJIBEILIEHHOTO K HHUTHU Tpy3a OT JUIMHBI HUTU. VccrenoBanue
3aBUCHMOCTH NepHoa KOJIeOaHU MPYKUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH Mepuoja KojaeOaHmi
rpy3a, MOJABEIIEHHOr0 K HUTHU, OT MAacchl Tpy3a U KECTKOCTHU
npyxunbl. i3Mepenue yckopeHus CBOOOTHOTO MaieHHUs
Ou3nyeckue SBICHUA B TMPHUPOJE: BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHICMHUECKHE BOJIHBI, IIyHAMH,
9X0

Texuuyeckue yCTpoiicTBa: 9XO0JIOT, UCIIOJIb30BaHUE
yIIbTpa3ByKa B OBITY U TEXHUKE

10

11

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG II0JIC. BJICKTpOMaFHI/ITHLIe BOJIHBI.

10.1 .
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarauTHas npupoma cera. CKOpPOCTh  CBeTa.
' BonHoBBIE CBO#CTBA CBETa
[IpakTuyeckue paboOTHI:
10.4 W3ydeHue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C IOMOIIBIO
MOOMIIBHOTO Tese(hoHa
105 ®dusnyueckue SBJICHHUS B MPHUPOJE: OUOIOTHYECKOE JEHCTBUE
' BUIMMOTO, YJIbTPa(HUOIETOBOTO U PEHTI€HOBCKOTO U3TyYEeHUH
10.6 TexHMUECKHE YCTPOICTBA: HCIIOIB30BAHNE IIEKTPOMArHUTHBIX
' BOJIH /IJI1 COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlyueBast monens cBera. MicTOUHMKYM cBETa
11.2 [IpsimonuHEitHOE pacpocTpaHEHHUE CBETa
11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHHS CBETa
114 [Ipenomiienne cBera. 3akoH mnpenomieHust cBeta. [losnHoe
' BHYTpPEHHEE OTPAKEHUE CBETA
11.5 JIunza. Xop jtyuen B JInH3E
11.6 Onrtuueckas cuctemMa poroarmapara, MUKpPOCKOIIA B TEJIECKOTIa




11.7

I'maz  kak  onrudeckas  cucreMa.  biau3opykocts U
JAJIbHO30PKOCTh

11.8

11.9

11.10

11.11

Paznoxenune Oemoro cera B crektp. Omnbitel HproToHa.
CnoxxeHue cieKTpaibHBIX 1[BETOB. Jlucnepcus cBeTa

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTH yIUIa OTPa)KEHUsSI CBETOBOTO JIyya
OT yIJIa MaJICHHUS.

W3ydenue XxapakTepUCTUK U300paKEHUS MIPEIMETa B IUIOCKOM
3epKajie.

HccnenoBanue 3aBUCHMMOCTH yTIila IPEJIOMIIEHUS CBETOBOIO
JIy4a OT yIJla ITaJICHHs Ha TPAaHULE «BO3AYX — CTEKIIO».
[Tonydenue n306paxkeHuii ¢ TOMOIIbIO COOMPAIOIIEH JTNH3HI.
Omnpenenenre (QOKYCHOTO PACCTOSHUS U ONTHUYECKOW CHITBI
coOuparole JTMH3HI.

OnBITHI O Pa3JIKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnBITHI IO BOCTIPUSTHIO [IBETA ITPEJAMETOB TP UX HAOTIOCHIH
yepe3 LIBETOBbIE (PUIIBTPHI

®usnueckue sBiaeHus B npupoze: 3arMenust Connua u JIyHsl,
1[BeTa TeJl, ONTUYECKUe SBJICHHUS B armocdepe (LBeT Hebda,
pedpakius, pagyra, MUpax)

TexHudeckue yCTpOMCTBA: OYKHM, TMEPHUCKOI, QoToarrmapar,
ONTUYECKUE CBETOBOBI

12

KBAHTOBBIE ABJIEHUA

121

Omnswitel Pesepdopna u mnanerapHas mozens atomMa. Mojenb
aroma bopa

12.2

Hcenyckanme wW  moryonieHue cBera  aToMOM. KBaHTBLI
JInnenyaTele CIIEKTPHI

12.3

12.4

PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3IyyeHHs

Crpoenue atoMHoro sifpa. HykinoHHast Moiesib aTOMHOTO s]1pa.
30TO118I

125

12.6

12.7

PanmnoaktuBHbie  mpeBpamenus. [lepwon  momypacmana
ATOMHBIX SITIEP

ﬂﬂepHLIe pCaKkmuu. 3aKOHBI COXPAaHCHUA 3apsA0BOro H
MaCCOBOI'O YHUCECII

3Hepr1/1$[ CBs31 aTOMHBIX SAJIEP. CBs3b MacChl SHEpPIrun

12.8

12.9

Peaknun cuHTe3’sa m neneHus spep. VICTOUHMKH 3HEpruu
CouHIta 1 3BE31Q

Snepnasa sHepreruka. JlelicTBUE pagMOAKTUBHBIX H3JIyYEHUN
HA KUBBIE OPraHU3MBbl

12.10

[IpakTrueckue pabOTHI:
HabmroneHne CriIoNIHpIX ¥ IMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.




HccnemoBanne TPEeKOB: HW3MEPEHUE HSHEPTrUU  YACTHIIBITIO
TOPMO3HOMY ITyTH (110 (hoTorpadusim).
W3mepenune paanoakTHBHOTO (poHa

®usznueckue  ABICHUA B IPUPOJE: €CTECTBEHHbIN

12.11 panMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, PaJUOAKTHBHOE

' H3JIy4EHUE IPUPOJHBIX MUHEPAIIOB, ICUCTBUE PAIUOAKTUBHBIX
U3JIy4YE€HUI Ha OPraHU3M 4eJI0BEKa

1212 TexHu4eckue yCTpOMCTBA: CIEKTPOCKOI, WHIMBHIYaJIbHBINA

JO3UMETp, KaMepa Bunbscona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHO# 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOI0 0011ero o0pa3oBanus Ha ocHoBe PI'OC

[Tonnmanue poiau GU3MKHU B HAYUHON KapTHHE MUpPa; CPOPMUPOBAHHOCTD
0a30BbIX MpPEACTABICHUI O 3aKOHOMEPHON CBS3M U IO3HABAEMOCTHU
ABIIGHUW  TPHUPOABI, O PpOJIU  OKCIepUMEHTa B  (usHKe, O
cuctemMooOpasytomieil poiau (U3UKH B Pa3BUTHH E€CTECTBEHHBIX HAYK,
TEXHUKU W TEXHOJIOTHA, 00 3BOIIONUU (PU3NICCKUX 3HAHUU M UX POJIH B
LIEJIOCTHOW €CTECTBEHHOHAYYHON KapTUHE MHUPA, O BKJIAJI€ POCCUNCKUX U
3apyOeKHBIX YUEHBIX-(PU3NKOB B Pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB
OKpYXaroIlero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHMs O BHJIaX MaTepuu (BEIIECTBO U IOJIE), O JBIKEHUHU KaK Crocobe
CyIIECTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUU CTPOCHUS
BEIIECTBA, O (PU3NICCKON CYIIHOCTH SIBICHUN MPUPOJBI (MEXaHUICCKUX,
TEIJIOBBIX, JJICKTPOMATHUTHBIX M KBAHTOBBIX); yMEHHE pPa3Inyarh
SIBJICHUS 10 ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3nuUecKoe SBIEHUE; YMEHHUE PAaCIO3HABATh
MPOSIBIICHUE HM3YyUEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM MUPE,
BBIJIETISISL MX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

BJ'IaIleHI/Ie OCHOBaMH MOHSITHMHOTO arrmapara 1 CUMBOJIMYCCKOI'O A3bIKa
(1)I/I3I/IKI/I U HUCIOJB30BAHUC HUX IJId PCIICHHA y‘~I€6HI:vIX 3aaa4; YMCHHUC
XapaKTEepUu3oBaTb CBOMCTBa TCII, (I)I/I3I/I"IeCKI/Ie SABJICHUSA U TIPOLECCHI,
HCIIOJIb3YA Q)yHﬂaMeHTaJIBHBIC " OMIIUPUYICCKHUEC 3aKOHBI

VYMeHHe ONnuChIBaTh M3YyYECHHBIE CBOMCTBA TeN W (DU3WUYECKUE SIBICHUS,
UCTIONB3YS (PU3UIECKHE BETUIHHBI

Brnanenue ocHoBaMH METO/I0B HAyYHOTO TTO3HAHUS € YYETOM COOJIIOICHHS
npaBui 0€30MacHOTrO Tpy/ia: HaOMoIeHHe (PU3UYECKUX SIBIICHUI:

YMEHHE CaMOCTOATEIbHO COOMpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY W3
JaHHOTO Habopa 000PyI0BaHMSI 110 MHCTPYKIIMH, OTIMCHIBATh XO/1 ONbITAa U
3aMUChIBaTh €T0 PE3yJIbTaThl, (POPMYIUPOBATH BHIBOJIBI;

MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX H3MEpPEHUH (M3MUECKUX BEITUUMH:
yMEHHE  IUIAaHHPOBaTh  M3MEPEHHUs,  CaMOCTOSATEIBHO  COOHMpaTh
AKCIEPUMEHTAIbHYI0 YCTAaHOBKY 10 MHCTPYKIMM, BBIYMCIATH 3HAYECHHE
BEJIMYMHBI U aHAJIM3UPOBATh MOJIYUYEHHBIE PE3YJIBTATHI C YUETOM 3a1laHHOU
IIOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;

IIPOBEJCHUE HECJIOXKHBIX ~ JKCIIEPUMEHTAIBHBIX  MCCIEIOBAaHUM;
CaMOCTOSITENILHO COOMPATh IKCIEPHUMEHTAIbHYIO YCTAHOBKY U IIPOBOIUTH
UCCJIEJOBAHKE 110 MHCTPYKIIMH, ITPEACTABIATH MOJyYEHHBIE 3aBUCUMOCTH




¢u3nUecKUX BEJIWYMH B BUAE TaOmul U TpapuKOB, YUHUTHIBATH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIIeIOBAHUS

[TonnMaHme XapaKTEepHBIX CBOMCTB (PM3MUECKUX MOJIeNel (MaTepuanbHas
TOYKa, a0COJIFOTHO TBEPJOE TENIO, MOJCIU CTPOSHUSI Ta30B, JKUAKOCTEH U
TBEPABIX TeJl, IJIAHETapHas MOJENb aTOMa, HyKJIOHHAsA MOJEIb aTOMHOT'O
Apa) U yMEHUE IPUMEHATH UX 751 00bACHEHHUS (PU3NYECKHUX TPOLIECCOB

VYMeHne o0BSCHATh (PU3UUECKHE MPOIECCH U CBOWCTBA TEN, B TOM YHUCIE
U B KOHTEKCTE CHUTyallMi MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa, B
YaCTHOCTHU, BbIABJIATL MPUYUHHO-CICACTBCHHBLIC CBA3M U CTPOUTH
0O0BSICHEHHE C ONOpOW Ha M3yUEHHBIE CBOWCTBA (PU3NUECKUX SIBICHUM,
¢du3nvecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

VYMeHue pemaTh pacu€THble 3a/1auu (Ha 6a3e 2 — 3 ypaBHEHUIT), HCHIOJb3Y S
3aKOHBI ¥ (POPMYIIBI, CBSI3BIBAIONINE (DU3MUECKIE BETMYMHBI, B YACTHOCTH,
3aMKChIBaTh KPATKOE YCJIOBHE 3a/1auyM, BBIABISATH HEIOCTAIOIINE JaHHbIE,
BbIOMpaTh 3aKOHbI W (opMysbl, HeEOOXoIuMble sl €€ pelIeHus,
HCIIOJIb30BaTh CIIPABOYHBIE JIaHHBIE, NPOBOJUTH PAcu€Thl U OLIEHUBATH
PEATMCTUYHOCTD OJTYYEHHOT0 3HaYeHUs (PU3MUECKON BETMUMHBL; YMEHHUE
ONpeneNiaTh Pa3MEPHOCTh (PU3MUECKOW BEIMYMHBI, IOJYYEHHOH IpH
peLIeHUHU 3a7jauul

YMeHHe XapakTepru30BaTh IPUHIUIIBI IEUCTBHUS TEXHUYECKUX YCTPOUCTB,
B TOM 4Hcjie OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX TEXHOJIOTHUYECKUX
IPOLIECCOB MO UX OMUCAHUIO, UCTIOJIB3YsI 3HAHHSI O CBOMCTBAX (PU3UUECKUX
SBJICHUN U HEOOXOMMble (PU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnosib30BaTh 3HaAHUSI O PU3NYECKUX SIBICHUSAX B MIOBCEHEBHON
JKU3HU JUIs1 oOecrieueHus 0e30MacHOCTU NMpH OOpallleHuu ¢ OBITOBBIMH
npuOopaMy M TEXHUYECKUMH YCTPONCTBAMH, COXpPAHEHHS 370pPOBbS U
COOJTIOJIEHHUs] HOPM 3KOJOI'MYECKOro TMOBEICHUS B OKpY’Kalollel cpene;
NOHUMaHHe HEOOXOAUMOCTH TPUMEHEHUS JOCTHXKEHUH (QU3UKH H
TEXHOJIOTUH JUIsl pallMOHAJIBHOTO MTPUPOIOIIOIB30BAHUS

11

OnpiT ToMCcKa, mpeodOpa3oBaHus U MpeACTaBiIeHUS HHpOpMaUU
($U3MUeCKOro  CcoIepXKaHWsl €  HCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOIHI; yMEHHE OIIEHMBAaTh JOCTOBEPHOCTD
NOJYyYeHHOH MHQPOpPMAallMM Ha OCHOBE UMEIOIIMXCS 3HAHUA H
JIOTIOJTHUTEIbHBIX NCTOYHUKOB; YMEHUE UCIOJIb30BaTh MPU BHIIOIHEHUH
y4eOHbIX 3a/JaHUil HAYYHO-TIONMYJSIPHYIO JIUTEPATypy (HU3UUECKOro
COJIep’KaHus, CIpPAaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer;
BJIa/ieHHe 0a30BbIMHM HaBbIKaMU MPeoOpa3oBaHUs HHPOPMAIIUN U3 OJTHOU
3HAKOBOM CHCTEMbl B JpPYIyl; YMEHHE CO3/1aBaTb COOCTBEHHBIE
MMMCbMEHHBIE W YCTHBIE COOOIICHWS Ha OCHOBEe HWH(opManuu u3
HECKOJIbKUX UCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
O ®PU3UKE

K IIpoBepsieMblii 3JIeMEeHT CO/leP:KAHUS
ox

1 MEXAHUWYECKUE ABJIEHUA

MexaHudeckoe JBHKCHUC. MaTepI/IaﬂbHaﬂ TOYKa. Cucrema OTCuUéTa.

11
OTHOCHUTENBHOCTD JBH)KEHUS

PaBHomepHoe u HepaBHOMepHOe nBWKeHue. Cpenusis ckopocts. Dopmyrna s
1.2 Berymcienus cpeaneit ckopoctu: V = S/t

PaBHOMepHOC HpHMOHHHCﬁHOC JABMIKCHUC. 3aBHCUMOCTh KOOpJZUMHATBI TEjla OT
BPEMCHHU B CJIy4a€ paBHOMCPHOTI' O HpHMOHHHeﬁHOFO JABUOKCHU !

13 xX(#)=x,+vt
Fpa(l)I/IKI/I 3aBUCUMOCTH OT BPCMCHH i1 IPOCKHOUHU CKOPOCTH, IIPOCKIHH

nepeMeuICHusd, MyTH, KOOPAWHATLI ITPU PaBHOMCPHOM Hp?[MOJIPIHGfIHOM JABMOKCHUH

3aBHCHUMOCTD KOOpAUHATBl TE€Jla OT BPEMCHU B ClIyda€ PaBHOYCKOPCHHOI'O
HpHMOHHHCﬁHOFO JABWKCHUA

] [y

Sx(t) = Vo, * t+ay»

@opMyIbl 1JI IPOESKIUU IEPEMEILEHUS, IPOEKIIUU CKOPOCTH U IIPOEKIUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKECHUH:

2

t
14 -Sx(F)=on'F+ﬂx'E.
U_‘_(f):l)ﬂ_\_—l-ﬂj‘_ 1,

a.(f)=caonst,

o] 5

2 2 _ 4
Loy Yix <0, 8,

I'paduku 3aBUCHMOCTH OT BpEMEHH AJIsl MPOEKIUN YCKOPEHUS, TIPOEKLUU CKOPOCTH,
MIPOEKINN TepEMENIEHUs, KOOPAWHATHI IPU PABHOYCKOPEHHOM MNPSIMOJIUHEHHOM
JBHKEHUH

CBobGonnoe mnanenue. DopMyibl, OMUCHIBAIOIIME CBOOOJHOE IMAJECHUE TeNa IO
15 BEPTUKAIM (JBWKEHHME Tela BHU3 MIU BBEPX OTHOCUTENBHO TMOBEPXHOCTH 3€MIIH).
' I'paduku 3aBUCUMOCTH OT BpEMEHH ISl TPOEKIIMH YCKOPEHU S, TPOEKIIMU CKOPOCTH U

KOOpJIHHaTBI HpI/I CBO6OJIHOM IIaACHUU TEJia 110 BepTI/IKaJ'II/I

CKopocTh paBHOMEPHOTO JBUKECHHUSI T€JIa 10 OKPYKHOCTH. HarmpasiieHne CKOpOCTH.
16  ®dopmyna [ BBIYHCICHUS CKOPOCTH Yepe3 paAnyC OKPYKHOCTH U TEPUOJ
oOparnieHus:




LentpoctpemMutenbHoe  yckopeHue.  HampaBineHue — HEHTPOCTPEMUTEIHHOTO
yckopenus. @opmyiia 1715 BBIYUCICHUS YCKOPEHUSI:

b
“R
®dopmyiia, cBsI3bIBaIOIIAs IEPUOJT U YACTOTY OOpaLCHHUS:
v=l
T

Macca. ITnotHocts Bemectsa. @opmyia i BBIYUCICHUS IIOTHOCTH:

_om

1.7 V
1.8  Cwuna — BexTopHas ¢puznyeckas BennuuHa. CI0XKEeHUE CHIT
1.9  SBnenue unepuuu. [lepsoiii 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJIa U BEKTOPA CHJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmopericteue ten. Tperuit 3akon Herorona:
1.11 F 251 = _‘Fl—>2
Tpenue nokos U TpeHHe cKoybkeHus. Popmyna sl BBIUMCICHHUS] MOJYJIS CHIIBI
TPEHUS CKOJIBKEHMSL:
F_=n-N
1.12 p- B
Hedbopmarus Tena. Yopyrue u Heynpyrue nedopmaruu. 3aKoH ynpyroi nedopmaruu
(3akoH ['yka):
1.13 F=k-Al
1.14  BcemupHOe TArOT€HHE. 3aKOH BCEMUPHOTO TATOTEHUS:




My -1,
F=G.—1 _2

'L
Cuna TspkecT. Y CKOpeHHe CBOOOTHOTO TaICHHS.

®opmyia 17151 BBIYUCICHUS CHITBI TSHKECTH BOJIM3H MmoBepxHocTH 3emuu: F = mg.
JBmxenue mianer Bokpyr Connua. [lepsas kocmudeckas ckopocts. HeBecomocTs u

Meperpy3Ku

Nmmynbe Tena — BeKTopHas GU3NYecKasi BEIMYUHA.
1.15 D=mi

Nmnynbe cucremsl Ten. M3Menenune umiryibca. MMiynbe cuiibl

3aKkoH COXpaHCHUA UMITYJIbCa JJIs1 3aMKHYTOﬁ CUCTEMBI TCII:
1.16  p=mU; +m,U, =const

PeakTuBHOE ABMXKEHUE

Mexanudeckas pabora. @opmyria /it BBIYUCICHUS paOOThI CHJIBI:

A=Fsooscx
MexaHudecKkas MOITHOCTD:
1.17

N=24
I

Kunernueckas u NMOTCHIHAJIbHAA SHEPIUs. d)opMyna JJIs1 BBIYMCIICHUA
KHHETHYECKOM SHEPTHHU:

2
1.18 TeopeMa 0 KHHETHYECKOU OHEPIUHn. d)opMyJIa JJIs1 BBIYMCIICHUA HOTCHHH&J’IBHOﬁ
. OHEPIUU TCJia, IOAHATOIO

Hag 3eMIISi:

E,= mgh

Mexanundeckas SHEpTHUsL:

E=E;+E,

1.19 .
3aKOH COXpaHEHUsI MEXaHWYEeCKOH 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS

MEXaHHUYECKOI OHCPIUr B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHH4YeCKOM SHCPTHHU IIPU HAJIINUYUU CUJIBI TPCHUS.

ITpocThie MEXaHU3MBL. «30JI0TOE MPABUIIO» MEXAHUKH.
1.20  Psmuar. Momenrt cunsl: M - Fl.

VYcnoBue paBHOBECHS pblyara:




M +M +..=0
[ToxBwxHBIN 1 HenoABWXKHBINA 0;10ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesnas
A—a&rpaq:::

1.21

JlaBiieHne TBEPAOTO TENA.
@opMyia s BBIYMCIICHMS NABJICHHs TBEPIOIO Tena:
F
pP= G
JaBnenue raza. ATMocdepHoe 1aBleHUE.
I'unpocraTuueckoe AaBlieHUE BHYTPU KUIKOCTH.
dopmyna 1715 BBIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+p_,

1.22

1.23

1.24

3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. Dopmyiia 115 onpeneneHus BRITAIKUBAOIIEH CUIIbI, AECTBYOLIEH

Ha TCJIO, HOI‘py}KéHHOG B X KHNJAKOCTB MJIHM I'a3:

Vcaosue mnaBanus Tena. [lnaBanue CYZ0B M BO3QYyXOILIaBaAHUEC

Mexanunueckue KosiebaHus. AMIUINTYJa, epHoJ U 4yacTora Konebanuil. Popmyna,
CBSI3bIBAIOIAS YACTOTY M NMEPHOJ KOJIeOaHUM:

1.25

1.26

MareMatnueckuii W IPYXKUHHBIA MasgTHUKU. IIpeBpaiieHue »sHeprum Ipu
K0JIe0aTenbHOM JIBUKEHUU

3aTyXElIOH_II/Ie KoJIeOaHHSI. BBIHy)KI[CHHBIC koJsieOanus. Pe3onanc

1.27

MexaHudeckue BOJIHEL. HpO)IOJ'II)HI)Ie U TIOINCPCUYHBIC BOJIHEI. I[J'II/IHa BOJIHBI H
CKOPOCTb PaCIpPOCTPAHEHHUS BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTBE M BpICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI HA TPAaHHUIIE JBYX
cpea. UHdpa3Byk U yIbTpa3ByK

1.29

IIpaxmuueckue pabomol

N3Mepenne cpenHell TIIJIOTHOCTH BEIIECTBA; APXMMEIOBOM CHIIBL, KECTKOCTH
MPYXUHBL, Kod(UIMEeHTa TPEeHHs] CKOJIbXKEHHs; pPaOOThl CHIJIBI TPEHHUS, CHUIIbI
YOPYTOCTH; CpeOHEH CKOPOCTH [BHXKEHHUS Opycka IO HAKIOHHOW IJIOCKOCTH;
yCKOpEeHUsi OpycKa Mpu IBMKEHUHM MO HAKIOHHOW TUIOCKOCTH; YaCTOTBHI M TEpUO/a
KojeOaHWii MaTeMaTHYecKOro MAasTHHUKA, 4YacTOThl W TepuoAa KoseOaHui




NPY)KUHHOTO MasiTHUKA,; MOMEHTA CHJIbI, JACHCTBYIOLIET0 Ha pblyar; paboThl CHUJIIBI
YIPYrOCTH NPH HNOABEME TPy3a C MOMOIIBIO HEMOIBIKHOTO OJIOKa; PabOTHI CHIIBI
YIPYTOCTH NPH MOIbEME IPy3a C MOMOIIBIO ITOIBIXKHOTO OJI0KA.

HccnenoBanne 3aBUCHMOCTH apXHUMEIOBOW CHIIBI OT 00BEMA MOTPYKEHHOW YacTH
TeJla M OT TUIOTHOCTH JKUAKOCTH; HE3aBUCHUMOCTHU BBITAJIKUBAIONICH CHJIBI OT MACCHI
TENla; CHJIBl TPEHHS CKOJBKEHHS OT CHJIBI HOPMalbHOTO AABICHHS W OT poja
MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAOIIEH B IPY>KUHE, OT CTETEHH JeopMauu
MPYKUHBI, YCKOpeHHs OpyCKa OT yriia HaKJIOHa HAIPaBISIOLICH; eproaa (4acTOThI)
KoJIeOaHUH HUTSHOTO MAasTHUKA OT JJIMHBI HUTH; MEPHOAA KOJIeOaHUN MPY>KUHHOTO
MasTHHKAa OT MAaccChl Tpy3a U KECTKOCTU MPYKUHBI; UCCIEAOBAHHE HE3aBUCHMOCTHU
nepuoaa KojeOaHWH HUTSHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka ycioBus
paBHOBECHS pblYara

Quszuueckue sA61eHUA 6 npupooe: TIPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
JKUBOHU U HEKUBOM NPUPOJIE, JEUCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE, IIPUIINBBI
U OTJIUBBI, IBWKeHUE IulaHeT CONMHEYHOM CHCTEMBl, pEaKTUBHOE JIBM)KEHUE KUBBIX

1.30 OpPraHU3MOB, pblYaru B TeJe YeJIOBEeKa, BIUSHUE aTMOCEPHOro aBJIECHUS Ha )KUBOH
OpraHu3M, IUIaBaHUE pbIO, BOCHPUATHE 3BYKOB IKMBOTHBIMH, 3E€MJIETPSICEHHUE,
celicMU4ecKHe BOJIHBI, IIyHAMHU, 3XO
Texnuueckue ycmpoucmea: CHUIOMETP, IaTYUKU IIOJIOKEHUS, PACCTOSIHHUS MU
YCKOPEHHUs, JIMHAMOMETp, MOJAUIMIIHUKM, pakeTbl, pblyar, MOJBWXHBIA U

131 HEMOJBI)KHBIA OJOKH, HAKJIOHHAs IUIOCKOCTb, MPOCTblE MEXaHU3Mbl B OBITY,

' cooOmIaNMecs CoCyabl, YCTPOWCTBO BOJOMNPOBOAA, THUIPABIMUYECKUI Ipecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp, HXOJIOT,
UCIOJIb30BAaHUE YIIbTPa3ByKa B OBITY U TEXHHKE

2 TEIUJIOBBIE ABJIEHUA
OcCHOBHBIE TIOJOXKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH CTPOEHUsS BEILECTBA.

2.1 Mopenn TBEPHOTO, OSKUIKOTO W  Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucrannnueckue u amop¢Hble Tena

99 JIBm>keHne yacTull BemecTBa. CBsI3b CKOPOCTH ABM)KEHHS YacTHI] C TEMIIEPATypoOu.

' BpoyHoBckoe nBmxenue, Tuddys3us

2.3  CmauuBaHHe U KaOWUIPHBIE SIBICHUS

2.4  TemnoBoe pacuIMpeHHE U CKATHE

2.5  TemnoBoe paBHOBECHE

26 Buytpennss sneprust. Pabota u teronepenaya kak ciocoObl U3MEHEHU s BHYTPEHHEN

' SHEPruu

2.7 Bwuapl Teruonepenayn: TEMIONPOBOAHOCTb, KOHBEKIIMS, U3TyUeHUE
HarpeBanue u oxnaxzaenue ten. KonnuecTBo TerioThl. Y aelbHas TEIIOEMKOCTb:

28 o=cm(ty-1)
3aKOH COXpaHEHUs SHEPTUH B TEIJIOBBIX Mpolieccax. Y paBHEHHE TEIIOBOro OaaHca:

2.9

O +0,+..=0




Hcnapenue u koHaeHcanus. Mi3aMeHeHre BHYTpEHHEN SJHEPIUH B IIPOLIECCE UCTIAPEHUS

210 U KoHIeHcaru. Kunenue )xunkoctu. Y nenbHas TerioTa napooopasosanus: L = Q/m
2.11 BrnaxHOCTH BO3AyXa
[InaBnenue u kpucramnuzanus. M3MeHeHre BHYTpEHHEH SHEPruu Mpu IJIaBICHUU U
KpUCTaJTU3aluu. Y 1eibHasl TeIyIoTa IIaBIeHUs:
212 0
& m
513 BuyTpeHHss sHeprus cropanusi TOIUIMBA. Y AefibHas TEIUIoTa CrOpaHus TOIINBA: ( =
' Q/m
2.14  Tlpunanuns! padotsl TemoBbix Asurateneii. KI1/] reruioBoro neurarens
IIpaxmuueckue pabomol
N3mepenue yaenpHOM TEIUNIOEMKOCTH METAIMYECKOr0 IIMIMHIPA; KOJIHYECTBa
TEIUIOTHI, MOJIyYEHHOTO BOJIOM KOMHATHOW TeMmmepaTyphl (PUKCUPOBAHHOW MacChl, B
515  KOTOPYIO OmymleH HArpeThIl IWIMHIP; KOJIMYECTBA TEIIOTHI, OTJAaHHOTO HATrPETHIM
' [WJIAHIPOM, ITOCJIEC OITYCKaHUS €r0 B BOJAY KOMHATHOM TEMIIEPATypPhl; OTHOCUTEITHBHON
BJI&KHOCTH BO3/IyXa; YJEIbHOM TEIJIOTHI IIaBJICHUS Jbja. VccieoBaHne n3MeHEeHUs
TEMIIEpPaTypbl BOABI TPH PA3NIMYHBIX YCIOBUSX; SBJICHHUS TEIUIOOOMEHA TIpU
CMEIIMBAHUU XOJOTHOM U TOpsiued BOJBI; MpoIlecca UCIapEeHUs
Qusuueckue sa61eHUs 6 npupooe. TIOBEPXHOCTHOE HATSDKEHUE W KaIMJUIIPHBIE
2.16 @ sBIeHWS B TpPUPOJE, KPUCTALIBI B mpupojae, uairydeHue CoiHIA, 3aMep3aHue
BOJI0OEMOB, MOpPCKHE OpHU3bl; 00pa3oBaHKe POCHI, TyMaHa, HHEs, CHETa
Texuuueckue ycmpoticmea: KaMWUISIPbI, MPUMEPbl HKCIOJIBb30BAHUS KPUCTAIIOB,
2.17 | KUIKOCTHBIA TEPMOMETP, TATIUK TEMIIEPATYPHI, TEPMOC, CHCTEMA OTOTUICHHSI JJOMOB,
TUTPOMETPBI, TICKXPOMETP, TTapoBasi TypOUHA, TBUTATEIH BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dmekrpusanus Ten. J[Ba BuIa JIEKTPUICCKUX 3apsI0B
3.2 = BsaumopelicTBue 3apshkeHHBIX Tenl. 3akoH KyrnoHa
3.3 | 3akoH coxpaHEHUS IEKTPUICCKOTO 3apsaa
3.4 DnekTpuueckoe moie. Hampspk€HHOCTH — dJeKTpuuecKkoro mojis.  [IpuHiun
' CYTIEPIO3UIINH IEKTPUUECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenmn snexktpudeckux  3apsgoB. JleficTBHe SJEKTpUYECKOTO TONS  Ha
' aneKkTpudeckue 3apsiabl. [[pOBOTHUKY U TUAIEKTPUKH
[TocTtossHHBIN BM€KTpUYECKHil TOK. [lelicTBUA anekTpuueckoro Toka. Cuia TokKa.
3.6 = Hampsokenue.
I =qg/t,U=Alq
3.7 DJEeKTpUYECKOe COTPOTUBIICHUE. Y ACTHHOE SIEKTPUIECKOE COMPOTUBIICHUE:
' R =pl/S
3.8 3akon Oma ms ydactka anektpudeckou nenu: | = U/R
3.9 [TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:




1, =1, U=U,+U,. R=R,+R,
HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PABHOI'O COIIPOTHBJICHUA:

U=UgI=I+I;R=2.
- - 2

e

CMelranHbIe COCIMHCHUA IMTPOBOAHHUKOB

3.10  PaGota m MoutHOCTH 35ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxxoyins — Jlenna:
3.11 0-I 2 p.
312 OmnbIT OpcTena. MarHuTHOE 1OJI€ MPSIMOT0 MPOBOAHMKA C TOKOM. JIMHMM MarHUTHON
' UHIYKIUH
3.13  MarauTtHOe 1oJIe MOCTOSIHHOTO MarHuTa. B3anMmoelcTBIe MOCTOSITHHBIX MarHUTOB
3.14  JleiicTBME MarHUTHOTO TIOJIsI HA TPOBOJIHUK C TOKOM
3.15  Omsbrrer @apazest. SBneHue 1eKTpoOMarunTHON nHAYKIMU. [Ipasuio Jlenma
IIpakmuyeckue pabomul
W3mepenne 31eKTPUIeCKOro COMPOTUBIICHUS PE3UCTOPA; MOITHOCTH AJIEKTPUYECKOTO
TOKa; pabOTHI TEKTPUIECKOTO TOKA.
HccnenoBanme 3aBUCUMOCTH CHITBI TOKA, BOSHUKAIOIIETO B MPOBOJHUKE (PE3HCTOPHI,
316 JIAMITOYKa), OT HAPSDHKEHHS Ha KOHIAX MMPOBOIHMKA; 3aBHCUMOCTH COTIPOTHBIICHUS OT
' JUIMHBL TIPOBOJHHMKA, TUIOMAJAW €ro TMOMEPEYHOrO0 CEeUeHHs W  YACIBHOTO
COIIPOTHUBIICHHUSL.
IIpoBepka mnpaBuiIa A 3JEKTPUYECKOTO HAMNPSIKEHUS IPU IOCIEI0BaTEIbHOM
COEJMHEHUM TPOBOJAHUKOB; TpaBWIa Uil CHJIBI 3JEKTPUYECKOTr0 TOKa TpH
napajieIbHOM COEJUHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue AGNeHUs 6 Npupode: DIEKTPHUUECKUE SBJICHUS B aTMocdepe,
3.17  2IeKTpUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE I0JIe 3eMIIH, Jpeiid MOIHOCOB, POIb
MarHUTHOTO TOJIS JUIs )KU3HU Ha 3emiie, MOJIIpHOe CUSTHUE
Texnuueckue ycmpouicmea: 3NEKTPOCKOT, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUNK
318 AJIEKTPUUYECKOW HHEPTHH, DIIEKTPOOCBETHUTEIBHBIE TPUOOPHI, HarpeBaTeIbHBIC
' AJIEKTPONIPUOOPH! (TPUMEpPBI), DIEKTPUUYECKHE MPEIOXPAHUTENH, 3JICKTPOMArHMT,
AJIEKTPOBUraTeNb MOCTOSHHOTO TOKA, TEHEPaTOpP MOCTOSIHHOTO TOKa
3.19  DnexrpomarHuTHBIE BOJHEL. [1IKkana 271€KTpOMarHUTHBIX BOJH
3.20  JlyueBas mozensb cBeta. [IpsiMonuHeiiHOe pacipocTpaHEeHUE CBeTa
3.21  3akon otpaxkeHus cBera. [I10ckoe 3epkano
3.22  IlpenomieHue cBeTa. 3aKOH MPEIIOMIICHHS CBETa
3.23  Jlucmepcus cBeTa
394 JIunza. Xop myuelt B tnH3e. POKyCHOE paccTOsIHUE JTMH3bI. ONTHYeCcKas CUJIa JINH3bI:
' D=1/F
3.25 TI'ma3 kak ontuyeckas cucrema. OnTH4ecKue npudopsl




IIpaxmuueckue pabomul
W3mepenue ontuyeckoil cuiibl coOuparomieil JHH3bI, (OKYCHOTO PAaCcCTOSHUS
coOuparoleit JTMH3BI (TI0 CBOMCTBY paBeHCTBA pa3MEpoOB IpeaMeTa U U300paKeHus,

3.26  koraa nmpeaMeT pacrojoKeH B IBOMHOM (oKyce), moKa3aTess MPEeIOMIICHHS CTEKIIa.
HccnenoBanue cBoiCTBa M300pakeHUs, IMOJYUYSHHOTO C TIOMOIIbIO COOMparolei
JIUH3bI; U3MEHEHUsI (DOKYCHOTO PACCTOSHUS ABYX CIIOKCHHBIX JIMH3; 3aBUCHMOCTH
yTia MpeJoMJICHHUsI CBETOBOTO JIy4a OT yIJia Ma/IeHUs Ha TPAHHILIE «BO3IYX — CTEKIIO»

397 Dusuueckue sgnenus 6 npupoode: 3atMenus: Conuia u JIyHbl, BeTa TeJ, ONTHYECKUE

' sBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPaXK)
3.28  Texnuuecxue ycmpoticmea. O4KH, IEPUCKOT, (poToaIapar, ONTHYECKUE CBETOBOIBI
4 KBAHTOBUBGIE SABJIEHUA
41 PamnoaktuBHOCTE. Anbda-, Oera-, ramma-m3nydeHus. Peaknuum anbda-u Oeta-
' pacmaza

4.2 OmnsiTsl Pesepdopaa mo paccesnuto ansga-uactui. [lnanerapaas moaens atoma

4.3 CocrtaB aToMHOTO0 siipa. M30Tombl

4.4  Ilepuon nosypacnajaa aTOMHBIX sJIEp

45  SlnepHbie peakiuu. 3aKOHBI COXPaHEHHsI 3aPS0BOTO U MaCCOBOTO YUCE
Dusuueckue s61eHUs 6 NpUpode. €CTECTBCHHBIN pPaJMOaKTHBHBIN ()OH, KOCMHYECKHE

4.6  my4d, paIMOAKTUBHOE M3ITyYCHUE MPUPOIHBIX MUHEPAJIOB, ICHCTBUE PAAHMOAKTHBHBIX
M3JIy4eHUN Ha OPraHU3M YeJIOBEKa

47 Texuuueckue ycmpoticmea: CIEKTPOCKON, WHIUBUAYaJIbHBIA JO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHasd DOHEPreTuKa




JAEMOBEPCHUU ONEHOYHbBIX MATEPHUAJIOB

Hrorosasi koHTpoOJIbHAsI paboTa o pU3HKe 32 Kypc 7 Kjacca

Ilepeas wacmo

K xasicoomy 3a0anuro 1-12 npeocmasneno 4 omseema, uz komopwix monvko 1 npasunvhwiii. Homep
9moz2o omeema 3anuwiume 8 OJaHKe 0OMmeemos.

1. YTo M3 MPUYHCICHHOTO OTHOCHTCS K (PM3UYECKUM IpUOOpam?
1) Tenedon 2) muddysus

3) MeH3ypKka 4) mackaib

2. YT0 U3 epeUnCIICHHOTO SABJSCTCS (U3NICCKOMY SBICHHUIO?

1) macca 2) MeH3ypKa
3) unepnus 4) HprotoH

3. Uro saBusgercd OCHOBHOW €QUHUIIEH CHIBI B
Mexnynapoanoi cucreme eaunui (CH)?

1) rpamm 2) Hetoton

3) Barr 4) metp

4. 3anummuTe pe3yjibTaT U3MCPCHUS aTMOC(bCpHOFO JaBJICHUS C IIOMOIIIBIO 6ap0MeTpa-aHep0HI[a
(CM. pI/ICYHOK), YUUThIBAA, 4YTO IMMOTPCITHOCTL UBMEPCHU paBHA IIOJIOBUHEC LICHBI JCJICHUS.

1) 755 MM. pT. CT.

2) (755 £ 0,5) MMm. pT. CT

3) (756 £ 0,5) Mmm. pT. CT

4) (755 = 1,0) mm. pT. cT

5. Benocumneauct ABMXKETCS CO CKOPOCTHIO 8 KM/4. Kakoii myTk OH MpOXOouT 3a 45 MUHYT.
1) 21,6 xm 2) 6 kM

3) 360 xm 4) 100 xm

6. [Ipy HarpeBaHNM METANINYECKOTO NIapHKa!

1) ymeHbI1aeTCst 00bEM €r0 MOJIEKYIT

2) yBeIMUYUBAETCS 00BEM €r0 MOJIEKY

3) yMEHBIIAETCSI CPEAHEE PACCTOSTHUE MEKIY MOJIEKYJIaMH LIapuKa



4) yBeNMUYUBAETCS CpeHEE PACCTOSHUE MEX]Ty MOJIEKYyJIaMu IlIapuKa

7. O6BbeM Tena paBeH 3,5 cm®. Telno cOCTOUT M3 BelecTBa I0THOCTRI0 2,7 r/em®. Kakosa macca
3TOro Tena?

1)10r 2)945r

3)1.3r 4)13r

8. Ompenenure cuily, ¢ KOTOPOU TEIO MAacCOM 8 KI IeUCTBYET HA TOBEPXHOCTh 3EMIIU.
1) 8H 2) 8 kr

3)80H 4) 80 xr

9. banka BeICOTO# 50 cM HamonHeHa Bojoii. Onpe/eNuTh faBneHue Ha 1 cm? qHa GaHKH.
1) 500000 I1a 2) 5000 ITa

3) 38 MM.pT.CT. 4) 0,05 I1a

10. Tpu Tena oAMHAKOBOM MaccChl MOJIHOCTBIO MOIPY>KEHBI B TPU pa3in4HbIe xkuakoctu. [lepBas
KHUJIKOCTh — OCH3MH; BTOpas — Ma3yT; TPEThsi — MeA. B KakoW >KMAKOCTH Ha TEJNO JEHCTBYET
OoJipIiasi apXuMeioBa cuia’?

1) B 6eH3uHe; 2) B BOJIE;

3) B MazyTe; 4) B mene.

11. Mensiercs i1 00beM PE3MHOBOTO IMIApHKa IPH €ro noabeme?

1) MeHbI1I€, YEM Ha TIOBEPXHOCTH 3€MJIH; 2) 6omblie, YeM y OBEPXHOCTH 3eMIIH;
3) Takoe ke, Kak y TOBEPXHOCTH 3eMIIH; 4) HEBO3MOXXHO OTBETHUTb.

12. Ha Teno aeiicTBytoT ABe cuibl. Kya HanmpaBieHa 1 yeMy paBHa paBHOJIEHCTBYIOIIAS 3TUX
cui?

Macwmab: 1 denenue — 5 kH
1) 2xH Bopaso 2) 2 xH BneBo

3) 20 xH BmpaBo 4) 20 xH BneBo

Bmopas wacmo




Omeemom K kaxcoomy u3 s3aoauuil 13-14 6yoem nekomopas nociedosamenvHocms yugp. B
OnamKe 3anuuume Hy’CHYIO NOC1e008amMeNbHOCMb YUPP — HOMEPA 8b1OPAHHBIX OMBEEMO8.

13. YcraHOBHTE COOTBETCTBHE MKy HU3MUCCKUMU BEIMIMHAME U IPUOOpAMU VISl H3MEPEHUS
3TUX BEJIMYHH: K KOKIOMY 3JIEMEHTY IEPBOTO CTOJIOIA MOAOEPUTE COOTBETCTBY IO 3JIEMEHT
U3 BTOPOTO CTOJIOIA.

OU3SNYECKAS BEJIMUMHA [TPUBOP

A) atmMocdepHoe aBeHHe 1) manoMeTp

b) TemniepaTypa Bozmyxa 2) TepMOMETD

B) BaxxHOCTB BO311yXa 3) KaslopumMeTp

4) GapomeTp-aHepou 4) GapomeTp-aHEepOU

5) rurpomeTp

14. YcTaHOBUTE COOTBETCTBHUE MCKOY (1)I/I3I/I‘-I€CKI/IMI/I BCIIMYMHAMU U CIMHHUIAMU UX U3MCPCHHUA.

K kax1o#1 mo3uimu nepBoro cTojo1a BEIOEPUTE COOTBETCTBYIOILYIO IU(PY U3 BTOPOTO
cTonoma.

OU3NYECKAA BEJIMUNMHA EJAMHUIIA U3SMEPEHUA

A) )KeCTKOCTh 1) xunorpamm (1 kr)
b) MmomeHT cuibl 2) uptotoH (1 H)
B) Bec 3) uptotoH-metp (1 H - m)

4) wwtotoH Ha MeTp (1 H/™m)

5) mxoyns (1 x)

Tpemwvs uacmeo

Hna 3a0anus 15 Heobxo0umo 3anucame noaHoe peuierue 8 O1aHKe 0meemos, Komopoe 8Kdaem
3anuck Kamko2o ycioeus 3adaqu ([ano); pucyHox ¢ paccmaHo8Kou cui, 0eUcCmayiouux Ha meno;



3anuce opmyn, npumeHeHue KOMopvlX HeoOX00UMO U OOCMAMOYHO Ol peuleHus 3a0adu; d
Makace mamemamuiecKue npeoopazo68anus U paciemsl, NPUBOOAUUe K YUCTOBOM) OMEEM).

1. U3 Boabl ¢ rirybunsl 13 M NOJHUMAIOT PABHOMEPHO J10 TOBEPXHOCTH MPaMOPHYIO OalKy
JTMHOM 2 M, tupuHo# 70 cM 1 BbicoTol 15 cM, 3a 15 munyT. Haiitu: 1) cunmy Apxumena,
JNEHCTBYIOIIYIO0 Ha Oanky; 2) cuiy, HEOOXOAMMYIO sl moabema Oanku; 3) padory,
KOTOPYIO HEOOXOIMMO COBEPIIUTH IO MOIbeMy Oanku; 4) MOITHOCTh MPH MOIBEME.

Kpurtepuu onennBanus

HToroBast KOHTpOJIbHAs paboTa COCTOUT U3 Tpex yacteld. Ha BbImoHeHne paboThl OTBOJAUTCS
45 MuHYT (OIMH YPOK)

3amaun 1-12 u3 nepBoii YacTH OIEHUBAKOTCS B / Oai, €CIIU 3a/IaHKUE BBIMTOIHEHO BEpHO U ()
0aJIOB, €CJIM BBIITOJTHEHO HE BEPHO.

3amaun 13,14 u3 BTOpOW yacTH OLEHWBAeTCs B 2 Oajna, €Cld MPaBWIbHO YKa3aHbl TPU
aneMeHnTa, B 1 6ai, ecnu nomyuieHa 1 ommbka, B 0 0anioBs, eciau AomyiieHo 2 u 0oee OumdokK.

3amaya 15 u3 Tpereit yactu oneHuBaercs ot () 0o 4 6annoé B 3aBUCUMOCTH OT TOJHOTHI U
MPaBUIILHOCTH PEUICHUS 3a/1aHHS.

Maxkcumanbaoe koandectBo 6autos 3a UKP — 20 6ayuios.

Llxana nepesooa cymmapnozo banna 3a evinoanenue UKP ¢ ommemky no namubaniivhou
wiKarne.

OTMmerka 1o
IATUOAIIBHOM «2» «3» «“4» «5»
[rKaie

CymmapHbIii Oamn 0-9 10-13 14-17 18-20




Jdemopepcns nrorosei KenTpoaksil padord no grinke 1a kype B koo

1. Bopsmol mp couasscipyerca. [ormomaerca s Siesercy s ns W pris?

A [orpwgerea. B, Bageaserea. B He normowgerca @ we aragenseroa. [ Momer nomalamc, & sMoEer
B TA T,

2 K cnocofios ocyiecTRARETCE nepetana sHepnm of Comiua & Seune?

A Tennonposoauocmeie. b Humysenses. B Kousesged. [ Padoroi.

3 K wrasmiTCs CROPOCTE HCNEPEHIE SHIKDCTH I 0L I 68 TesNEPaTYiR, B2 CoTdlk ke
VONORNE eCTRRYTCE (et innseteie?

A ¥eemwmmes b Ywosommee. B Ocaeeres semsiennod. I, MoseT yReniummc, & moker
VMEHRINTRCE

4 KaKoe KoomHYSCTRG TELBOTE] Bk BeTHTCR I THUTHOS CrOpaniE oy gpon uacooll 200er? | Yaenuwie
TENNOTE cropans cyxnx apoa - 187 i)

A2 10 M B 5 10° . B 107 e T 2- 107 [l

A Tpsa vema 1,23 odoansor 1apaamsan. Kamie wy @iy npETerinasoTc @l @!
ey codod’?
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9. oEaeTenne T KIK0T MK0HE S18eTed of panaane Tea
A Jawona nperosciensE ciera. B Jagona oTpaeeie ceete B Takni npasinniee s pacnpocTpansing
creta. [ . Boex Tpex menHDa.
10 Yeaoaes, croanumd npEss nepen TepEans;, mpaineecs K ey ue 20 ou . Hacoonwe oe
mpafi e K caoedy inodpasenma’
Acm 2 ou boma 10 ca Bondl ou. T PaceTodimne me msies oo,
11.% aemizman TenaoTa mennses canmnz 22 6 gl Kaod o 0nooms SyEsH iarpesarenk Ans
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Hmozoeas xonmpaissas patioma cocmoum u3 15 jadanui mpex yposnei croxevocmu: A, B, C.
Vpoepers A — Gazoewii vposens {10 3agannii). K casnoMy 3a0aHHm0 31000 YPOEHE
AaHEl 4 BAPHANTA OTBCTA, TOALKD OJIMH W3 HIX BCPHELL
Ypoecus B — Gonee cooxueidi (2 zaganns). Kasnoe 3anasme 3TOr0 VPOBHA TRolveT
EPITEOPD OTBCTA M 108 NEPELX ABYX A8HL BAPHAHTLL OTBCTA, OJHH HI KOTOPRIX BCPHEI,
Vpoectb C — nossiucssoii crokaoct ( 3 3anasms). [Ipn BMnonscHig 3a0anmii 3Toro
YPOEHA TREDYCTCA JaTh PasBCpHYTOC PElicHHE,
Ha enonnesne paioTsl OTEOIRTCA 2 qaca.
Kpurepun ouenkn 0TRETOE.
Ja Kamaoe NpaBRIEHD BENGTHCHHOE 32/JAHAE 4acTH A HavncngeTer | fann.
38 KEEIDC NPABRIEHO BREINOOHCHHOS 3373HMe 4acTH B Hauwenmerca 2 Ganna, eciam
ERIMOTHEHD 23 atasmn, To Hadnenaerea | Gann,
Haere C cocToMT B3 IBYX 38084, OUCHHEIHKE EZX0H M3 KOTOPRIX OCYINECTEIRETCH N0

CICIYHHLNM KPHTCRHAM.

Kpurepun oueHskn oTeeTa K iagannm wacrm kana
lpuBeaeHs NoIHoE NPAEIILHOE PEUIEHHE, BEIOUARNIGE CHETVEOIINE SIeMEHTR
¥ Hepuo sanpcadkl @oOpMyisl, BEPIKADMRE §IHIHECCEHE IAK0HLL K

¥ [lprecacHsl BeoGX0IHMES MATCMATHHCCENE NPCOSPAIoEIHHA H PACHCTE,
NPHEORIIME K NPARATEHOMY OTBETY, M MPEACTARICH OTHET,
" | |paBHAEHD BRINOIHEHL] IOCTROEHHA.

Ilpagraeno 3anHcAHE HEODXOMHMES POPMYILL, NPABIILHO JAMKCAH OTECT , HO

HE NPeICTARIEHE NPe0OPazORIHNE, TPHEOIALINE K OTBETY, 1
HIIH

¥ B smaremarnseckiy npeoipazoBaHnay WM BEMHCICHIAX J0MYIIEHS
CHUHIOKR, IPHEOIALER K HEBCHOMY OTBETY,
* B nocTposHNH AMIVINeHd SUnGEE, NPHECTRNIEE K HEBSPHOMY XOOy Jy4a.

B pemennn coqepaaTel cuumnBEa B Heolxo MMEIX MATEMATHYCCKHY
MpeodpasosaHnax, 1
HIIH

# He YHTCHD COOTHOMCHAC 3R DNPEEICICHHE BCIHYMHHE]

MhMakcHMansHOE EoNHYCCTED GANNOE 30 KEETOC SAIAHNE ]

AlAHHAR CHCTEMA CUCHEH KOHTPOBHON pafoTel OPHCHTHPOBAHA HA CHCTEMY OUCHOK 3a30HH#
EI73. Yrofis yHcHEER NOCTENCHHD NPHELIKANN K AHHOMY BITY OUCHHELHHA H NOHHMLIH
COOTECTCTEHE FT0M (ICHEN OICHKE [0 TPAAHUHOHHOH, NETHRAIEHON CHOTEME, NPEINAracTes
CACAATh CACTYHIMk nepero:

B0 % 0T MAKCHMATEHOE CYMMEL — OUEHED 453

GO-H0 %% - ouesea adn;

4060 % - ouensn ol

0 — 40 % - uenkn «2n.




9 kJacce
®opMa U nepuo KOHTPOJISA — UTOTOBAs rO/I0Basi KOHTPOJIbHAS paboTa.
1.MHCcTPYKIMS 110 BHINOJHEHUIO PadoThI

KoHTposibHast paboTa cOCTOUT U3 TPEX YacTel, BKIOYAromuX B ceds 8 3amanmii. Yacts 1
coltepkuT 5 (2 3a1aHus C KpaTKUM OTBETOM U JIBYX 3aJaHHI Ha BEIOOP JBYX BEPHBIX OTBETOB U
OJIHO 33/IaHK€ Ha BBIOOP OJTHOTO BEPHOTO OTBETA), YacTh 2 — paboTa ¢ TEKCTOM (PU3NUECKOro
cozepkaHus. YacTb 3 COEPIKUT PACUETHYIO 3a/1ady.
Ha BeImosIHEHHE KOHTPOIBHOM padoTh Mo pu3uke oTBOAUTCS 1 ypok (45 MUHYT).
OTBeTsI K 3a1aHusAM 1,5 3amUCHIBAIOTCS B BHJIE TIOCTIEIOBATEIIBHOCTH (P, KOTOpast
COOTBETCTBYET HOMEPY NMPABUIHLHOTO OTBETA, OTBETAMU 3aJaHUil 2,3 SBISAETCS MOTyUEHHBIN
pe3yabTaT C YUYETOM €IMHHI] U3MEPEHUsI, OTBETOM 3aaHus 4 sBisieTcs: OyKBa,
COOTBETCTBYIOIIIasi BEPHOMY OTBETY.
[Ipu BeIUKCIIEHUAX pPa3pelIaeTCs UCTIOIB30BaTh HEMPOTPAMMUPYEMBIN KaIbKYJISATOP.
[Ipu BBINOJHEHNUHU 3aJaHUI MOYKHO MOJIb30BAaThCsl YEPHOBUKOM. 3alIUCH B YEPHOBUKE HE
YYUTHIBAIOTCS TIPU OTICHUBAHUH PAOOTHI.
bamnbl, nonydyennsie Bamu 3a BeinonHeHue 3aganusi, cymmupytores. [locrapaiitech BHITOTHUTD
KaK MOKHO OOJIbIIIe 3a/1aHUH U HAOpaTh HAUOOJIbIIIEe KOJTMYECTBO OAIIIOB.

Kenaem ycnexa!

2. UToroBasi rooBasi KOHTPOJIbHAsA padoTa no pusuke.

Bapmuanrt 1
Yacmo 1.

1. Jlns xaxaoro gpu3nueckoro MOHATUS U3 MEPBOTO CTOJIONA MOA0EPUTE COOTBETCTBYIOIIMMA
IpUMep U3 BTOPOTO CTONONA.

EJAVHUIIBI
OU3NYECKUE BEJIMYMHBI N3MEPEHUS
A) pusndeckoe ABIeHHE 1) unepuus
2) Br

B) dusnueckas BennurHa
) puzie © 3) UMITyJbC

o 4) cougomer
B) enunnna ¢usnueckoit BeTUIMHbBI ) At p

A b B

2. ABTOMOOWIJB 3a 2 C yBEITMUYMI CBOIO CKOPOCTH OT 10 m/c
10 72 xm/4. C KaKuM YCKOPEHUEM JBUTAIICS aBTOMOOHIIH?
2
m/c

3. C xakoli cuiIoi mpuTsATUBAIOTCS 1Ba KOopadist maccamu 1o 15 000 T, HaXoasSImmxcs Ha
paccrostHEH 1,5 kM apyr ot apyra? ( G=6,67-10* H-m%/xr?)
mH

4. OmnpenenuTe uMciI0 NPOTOHOB Z U uucio Heiirponos N B sape usorona yriepoaa 2C



A.Z=6, N=6 b.Z=12, N=6 B.Z=6, N=18 TI.Z=12, N=0

5. Ha pucysnke npezacrapieHsl rpaduky 3aBUCUMOCTH CMEILIEHUS X TPY30B OT BPEMEHH t
pH KOJIEOAHUAX IBYX MaTeMaTUYECKIX MasiTHUKOB. Mcmonb3ys nanHelie rpaduka,
BbIOEPUTE U3 MPEJIOKEHHOTO MEePeUHsl 1Ba BEPHBIX YTBEPKICHUS. YKaKUTE UX HOMEpa.

1) AMmuntya KosjaebaHuii IepBOro MasTHUKA B 2 pa3a 0oJIbIlIe aMIUIUTY bl KOJIEOAaHUH BTOPOTO

MasTHHKA. X
I |

2) MasTHUKY COBEPIIAIOT KOJIeOaHMs C OJJUHAKOBOM 4acTOTOM. |

3) JIMHA HUTH BTOPOTO MAasTHHKA MEHBLIE JUIMHBI HUTH IIEPBOTO
MasiITHUKA. | \ f

4) Ilepuon xonedaHuii BTOPOro MasiTHUKA B 2 pa3a OoJbIe.
5) Konebanusi MassiTHUKOB SIBIISTFOTCS 3aTyXalOUIHMHU.

Yacmo 2.
[IpounTaiiTe TEKCT U BBITOJHHUTE 3aJaHUs

Hynamu

[{ynamu — 3T0 OJJHO U3 HauOOJee MOIIHBIX IPUPOAHBIX SBJICHUN — P MOPCKUX BOJIH JUIMHON
10 200 KM, CTIOCOOHBIX TIepecedb BeCh OKeaH co ckopoctsamu 10 900 km/4. Hanbomnee yactoii
HIPUYHHOU MMOSIBJICHHS [[yHAMH CJICIyeT CUUTATh 3eMJICTPSCCHHUSL.

AMIIIMTY 1A IIyHaMH, a 3HAYUT, U €€ SJHEPTHs 3aBUCAT OT CUJIBI TOJ3EMHBIX TOJTYKOB, OT TOTO,
HACKOJIBKO OJIN3KO K MOBEPXHOCTH JIHA HAXOJIUTCS SMUIICHTP 3€MIIETPSICEHUSI, OT TITyOUHBI
OKeaHa B JaHHOM paifoHe. /[JIiHa BOJTHBI IlyHAMH OTIpeIeNsIeTcs IIOMAIbI0 U penbedoM JTHa
OKeaHa, Ha KOTOPOM IIPOU30IIIIO 3eMIIETPSICEHHE.

B okeane BOJIHBI IlyHaMU HE MPEBBIIAIOT 1O BbIcOTe 60 CM — UX J1a)Ke TPYIHO OMPEIETHUThH C
Kopabuis uiu camouiéra. Ho ux myimHa mpakTHYEeCKH BCeTia 3HAYUTENHHO OOJIbIIIE TITyOUHBI
OK€aHa, B KOTOPOM OHU PACTIPOCTPAHSIOTCA.

Bce mynamu xapakTepu3yroTcsi O0IbIINM 3allaCOM SHEPTUH, KOTOPYIO OHH HECYT, JaKe B
CPaBHEHHMH C CAMBIMU MOIIIHBIMH BOJTHAMH, 00pa3yIOIIMMHUCS MO eHCTBHEM BETpa.

Bcst s)xu3HB BOJTHBI IIyHAMU MOKET OBITh pa3fielieHa Ha YEThIpEe MOCIIeIOBATEIbHBIX dTala;

1) 3apoaeHue BOJHEI,

2)  IBHXKCHHUE 1O MPOCTOpPAM OKEaHa;

3) B3auMoJeicTBUE BOJHBI C TPUOPEKHOMN 30HOI;

4)  obOpymuBaHue rpeOHs BOJHBI Ha OEPErOBYIO 30HY.

Yto6sl pa3obpatbes B MPUPOJIE IyHAMU, PACCMOTPUM Ms4, IlaBaroIuii Ha Boje. Koraa moj
HUM TNIPOXOAUT TpeOeHb, OH YCTPEMIISIETCS BMECTE C HUM BIIEPE], OTHAKO TYT K€ COCKAIb3bIBAET
C HEro, OTCTA&T U, TOMNaasi B JIOKOMHY, TBUKETCS Ha3all, IOKA €ro HE MOAXBATHT CIETYIOLIHHA
rpedeHb. 3aTeM BCE MOBTOPSIETCA, HO HE MOJHOCTBIO: BCKUH pa3 MpeAMET HEMHOTO CMEIaeTC sl
Bepén. B pe3ynbrare M4y ONUCHIBAET B BEPTUKAIBHOM IJIOCKOCTH TPAEKTOPHIO, OJIN3KYIO K
OKpY>KHOCTHU. [103TOMy B BOJIHE YacTUIla TOBEPXHOCTU BOJbI y4ACTBYET B IBYX JABHKCHUSX:

— W



JBYDKETCS 110 OKPYKHOCTH HEKOTOPOTO pajinyca, YMEHbBIIAIOIIETOCs C TITyOuHOMH, 1
IIOCTYIIATEJIBHO B TOPU30HTAJIbHOM HAIIPABJICHUH.

HabmroneHnus nokasany, 4To CyIEeCTBY€ET 3aBUCUMOCTb CKOPOCTU PAaCIIPOCTPAHEHUS BOJIH OT
COOTHOIIIEHUS JUTMHBI BOJIHBI U TIIyOHHBI BOAOEMA.

Ecnu nimaa o6pa3oBaBIIeiicsl BOJIHBI MEHBIIIE TTTyOHMHBI BOJOEMA, TO B BOJIHOBOM JIBUKCHUU
IIPUHUMAET y4aCTHE TOJIBKO IIOBEPXHOCTHBINA CIIOM.

[Ipu ayvHE BOJHBI B IECATKU KMJIOMETPOB JIJISl BOJIH IIyHAMHU BCE MOPSI M OKEaHBI SIBIISIIOTCS
«MEIKHUMW», U B BOJTHOBOM JIBH)KEHUU MPUHUMAET y4acTUe BCS Macca BOJIbI — OT TOBEPXHOCTHU
1o nHa. TpeHue o THO CTaHOBUTCS CyIIeCTBeHHbIM. HikHue ciou (MpuI0HHbIE) CUIIBHO
3aTOPMAKMBAIOTCSI, HE YCIIeBas 32 BEpXHUMU CIOsIMU. CKOPOCTh paclpOCTPAHEHUS TAKUX BOJIH
OTpeIeNIeTCs TOJBKO riIyOuHou. Pacu€r naér hopmyiry, mo KOTOpoid MOKHO pacCUUTaTh

|
CKOPOCTh BOJIH Ha «MEJIKOM» BOI[GU = "Jgﬁ '
[{lynamu GeryT co CKOPOCTBIO, KOTOPasi YMEHbBIIIAETCA ¢ YMEHBIIEHUEM TIIyOMHBI OKeaHa. DTo
03HAYAET, YTO X JUTMHA JIOJDKHA MEHSITHCS IPH TIOJXO0/E K Oepery.
Takxe npu TOPMOKEHUH MPUIAOHHBIX CIOEB PACTET AMILTUTY/ 1A BOJIH, T.€. YBEITUYHBACTCS
MOTEHILIMaIbHAas SHEePTUs BOJIHEL. [[e/10 B TOM, UTO YMEHBIIIEHHE CKOPOCTH BOJIHBI IPUBOJIUT K
YMEHBIIIEHUIO KHHETUYECKON YHEPTUH, U YacTh €€ MpeBpaIiacTcs B MOTCHIIHAIBHYIO YHEPTHUIO.
Hpyrast 4acTh YMEHbBIICHHUS] KHHETUYECKOW YHEPTUU TPATUTCS Ha MPEOOJICHUE CUJIbI TPEHUS U
MpeBpaliaeTcs BO BHYTpeHHIO. HecMoTpst Ha Takue motepu, pa3pyluTeabHas cuila IyHaMH
OCTa€TCsi OTPOMHOM, YTO, K COXKAJICHHUIO, HAM TIPUXOAUTCS TIEPUOTUICCKN HAOII0aTh B
pa3IMYHBIX pailoHax 3eMIIH.

6. JIBM>KEeHUS 9acTUIIBI BOJBI B IIyHAMH SIBIISIOTCS
1) nonepeyHbIMU KOJICOAHUSIMU
2) CyMMOI NOCTYNATeNbHOTO U BPAIATENBHOTO IBUKEHUS
3) TpOIOTIBHBIMHU KOJEOaHUSIMH

4) TONBKO MOCTYNATEeIbHBIM JBHKCHUEM

7. IloueMy IpH MOJIXO€ IyHaMH K Oepery pacTéT aMIUIUTy/a BOJIH?

1) CKOPOCTD BOJIHBI YBCIIMYNUBACTCA, BHYTPCHHSAA SHEPTHA BOJIHBI YaCTUYHO IMMPEBPAITACTCA B
KHHCTUYICCKYIO SHCPIUTO

2) CKOPOCTh BOJIHBI YMEHBIIIAETCS, BHYTPEHHSISI HEPTHS BOJIHBI YaCTUYHO NPEBpAIIAETCs B
MOTCHIUAIBHYIO SJHEPTUIO

3) CKOPOCTH BOJIHBI YMCHBIIACTCA, KHHCTUYCCKAs DHCPIrUs BOJIHBI YaCTUYHO IIPEBpAIACTCA B
MOTCHUUAJIBHYIO QHCPIUIO

4) cKOpOCTh BOJIHBI YBEIMUNBAETCS, BHYTPEHHSSI SHEPTUS BOJIHBI YaCTUYHO MPEBpAIIAETCS B
MOTEHLUAIbHYIO SHEPTHUIO



Hoanwuii omeem K 3adanuro 8 0onxicen cooepricams He MOJIbKO Omeem
Ha 60NPOC, HO U €20 PA36EPHYMOE, 102UYECKU C6A3AHHOE 000CHO6ANHUEe

8. UTo MpOUCXOUT C JUIMHOM BOJHBI IlyHAMH MPH 1oaxo01e K 6epery? OTBET MOsSCHUTE.
Yacmy 3.

Jna 3a0anusa 9 Heodx00umo 3anucams nOAHOE peuienue, 6KIUaruiee 3anucs KpamKo2o
ycnosusa 3aoauu (/lano), 3anuce popmyn, npumenenue KOmopvlx HeodX00UMOo U 00CMAmMoOUHO
0714 peuieHus 3a0auu, a maKxce mamemamuieckue npeoopazoeanus u pacuémal,
npugooauue K YUCi080My OMEEmy

9. IBa cBuHIIOBBIX 1apa Mmaccamu M1 = 100 T 1 M2 = 200 r ABUXKYTCS HABCTpeUy APYT APYTy CO
cKopocTsIMH V1 =4 M/c U V2 = 5 M/c. Kakyro KHHETHYECKYTO SHEPTHI0 OyIeT UMETh BTOPOil map
II0CJIE UX HEYNIPYTOro coyapeHus?

Bapuanrt 2

Yacmo 1.

1. YcraHOBHTE COOTBETCTBHE MEKAY (PH3NUCCKUMU BEIIMUYNHAMU U SAMHHUIIAMA UX U3MEpe-
Hus B cucreme CU. 3anummure B Ta0nuily BhIOpaHHbBIE HU(PHI TOJI COOTBETCTBYIOIUMU

OyKkBaMu.
EJVUHULIbLI
OU3NYECKHUE BEJIMUYMHBI WU3MEPEHUS
A) MomHocTh 1) I'n
2) Br
b) Cuna 3) H
4) ¢
B) Pabota 5) M

2. ABTOMOOWIJIB 32 5 ¢ YBENIWYHII CBOIO CKOPOCTH OT 18 km/4 110 15 M/c. C KakuM yCKOpEeHnEeM
JIBUTAJICI aBTOMOOMIIL?
M/c2.

3. C xako#i cuioi mpuTsATUBAIOTCS 1Ba KOopadist maccamu 1o 12 000 T, HaXoAsSImmxcs Ha

paccrosaun 1,2 kM apyr ot apyra? ( G=6,67-10 H-m?/xr?)

MH.
4. OrmpenenuTe YUCIIO IPOTOHOB Z U uncio HeiitpoHos N B spe n3orona azota 47N
AZ=7, N=7 b.Z=14, N=7 B.Z=7, N=21 [TI.Z=14, N=0
5. Ha pucynke npeacraBieHsl rpaduku 3aBUCUMOCTH CMEILIEHUS X OT BpeMeHU t mpu kore-
0aHUSX JIBYX MAaTEMaTUYECKUX MAaSTHUKOB.

Hcnone3ys nanHele rpaduka, BoIOEpUTE U3 MPEII0KEHHOTO |
MIEPEYHsI 1Ba BEPHBIX YTBEPKIACHUA. Y KAXKUTE UX HOMEPA. \

1) Yactora konebaHWii MEpBOro MasTHUKA B 2 pasza OoJbIie 0 't

~ !
: | 13
YaCTOThI KOHCGaHI/IH BTOpOFO MasiTHHUKA. \/ \/




2) MasTHUKH COBEPIIAIOT KOJICOAHHS C OJJUHAKOBOW aMILIUTYIOH.

3) Ilepuon xoyiebaHMWii MEpBOTO MasTHUKA B 2 pa3a Ooiyiblie Tepuoaa KoJeOaHWil BTOPOTO
MasiTHHKA.

4) I[J'II/IHa HUTHU IICPBOro MadTHUKa MCHBIIC AJIMHBI HUTU BTOPOT'O MAasATHUKA.

5) IlepBblii MasITHUK COBEPILACT 3aTyXalOMINE KOJICOaHusI.

Yacmo 2.
[IpounTaiiTe TEKCT U BBINOJHUTE 3aJaHUS

AHa/u3 3ByKa

[Tpu momomu HAGOPOB AKYCTUYECKUX PE30HATOPOB MOKHO YCTAaHOBHUTH, KAKUE TOHBI BXOJAT B
COCTaB JJaHHOI'O 3ByKa U KaKOBBI UX aMIUIMTY/bl. Takoe yCTaHOBJIEHHE CIIEKTPa CJI0KHOT'O 3ByKa
Ha3bIBACTCSI €M0 FApMOHUYECKUM aHAIU30M.

Panbiie ananu3 3ByKa BBIIOJIHSJICS C IOMOIBIO PE30HATOPOB, MPEACTABIIAIOIINX COOOM MOJIbIE
HIapbl Pa3HOTO pa3Mepa, UMEIOIINX OTKPBITHIM OTPOCTOK, BCTABIISIEMBIN B yXO0, U OTBEPCTHUE C
MIPOTUBOIMOJIOKHOM CTOPOHBI. J[J1s1 aHanmM3a 3ByKa CyIIeCTBEHHO, YTO BCAKHM pa3, KOTaa B
AHAIU3UPYEMOM 3BYKE COAEPIKUTCS TOH, YACTOTA KOTOPOI'O paBHA YaCTOTE PE30HATOPA,

HOCJ’IGI{HI/Iﬁ HAa4YMHACT 'POMKO 3BYYaTb B 3TOM TOHC.

Taxue ciocoObl aHANIM3a, OJJHAKO, OYEHb HETOYHBI M KPONOTIIMBEL. B HacTosiee BpeMs OHH
BBITECHEHBI 3HAUUTEIHHO 00JI€€ COBEPILIEHHBIMU, TOUHBIMU U OBICTPHIMU
3JIEKTPOAKYCTUYECKMMHU MeToiaMu. CyTh UX CBOJMTCS K TOMY, YTO aKyCTHUYECKOe KojiebaHue
CHauaJia mpeodpasyeTcs B JJIEKTpUUECKOe KoJIeOaHue ¢ COXpaHEHHEM TOH ke (GOpMBbI, a
CJIEZIOBATENIbHO, UMEIOIEE TOT XKE CHEKTP, a 3aTeM 3TO KojeOaHHe aHAIU3UPYeTCs

SJICKTPUYCCKUMH MCTOdaMHU.

OnuH U3 CyIIECTBEHHBIX PE3yIhTATOB TAPMOHUYECKOTO aHAIN3a KacaeTcsl 3BYKOB HaIlIeH PEYH.
[To TemOpy MBI MOXEM y3HATh roJioc yenoBeka. Ho uem pasnuuarorcst 3ByKOBbIE KOJIeOaHMs,
KOT'JIa OJTMH M TOT K€ YeJIOBEK MOET Ha OJTHOM U TOM e HOTe pa3IuydHble riacHeie? [pyrumu
CJIOBaMH, Ye€M PA3IMYAIOTCS B ATHX CIIy4asx MepUOAUYECKUE KOoeOaH!s BO3/1yXa, BEI3bIBAEMbIE
TOJIOCOBBIM aIIapaToOM MPH Pa3HBIX MOJIOKEHUSAX T'y0 U SA3bIKA U U3MEHEHHSIX (POPMBI MOJTOCTH
pra u roTku? O4YeBUIHO, B CIIEKTPAX TIIACHBIX JOJKHBI OBITH KaKHE-TO OCOOCHHOCTH,
XapaKTepHBIE I KaXKJOT0 TJIACHOTO 3BYyKa, CBEPX T€X 0COOCHHOCTEH, KOTOPBIE CO3AI0T TEMOP
rojioca JaHHOTO YelloBeKa. [ apMOHWYECKHUIT aHaTN3 TTIACHBIX TOATBEPKIAET ITO
MIPEANOJIOKEHHE, @8 UMEHHO: TJIACHBIE 3BYKH XapaKTEPU3YIOTCSI HATUYMEM B X CIIEKTpax
obacTteit 00epTOHOB C OOJIBIION aMITTUTY IO, MPUUYEM ITH 00JIACTH JISKAT JJIS KaXKI0H
IJIACHOW BCErJia Ha OJTHUX M T€X YK€ 4aCTOTaX HE3aBUCHMO OT BBICOTHI IPOIETOTO TJIACHOTO
3BYyKa.

6. FapMOHI/IquKI/IM AHAJIN30M 3BYKa HA3bIBAIOT

A. YCTAHOBJICHHUEC YHUCJIa TOHOB, BXOOAIIUX B COCTaB CJIOKHOT'O 3ByKa.

b. YCTAHOBJICHUC YaCTOT U aMIUVIMTYyl TOHOB, BXOIAIIUX B COCTAB CJIOKHOTO 3BYKa

IIpaBUIBHBIN OTBET



1) Tombko A
2) Tonbko b
3) uA,ub
4) uu A, vu b

7. Kakoe (puzndeckoe siBICHUE JISKUT B OCHOBE JICKTPOAKYCTHUECKOT0 METOIa aHAIN3a 3ByKa?
1) mpeoOpazoBaHue TEKTPUUECKUX KOJICOAHHI B 3BYKOBBIC

2) pa3nokeHHe 3BYKOBBIX KOJICOAHHI B CIIEKTP

3) pe3oHaHC

4) npeobpa3oBaHUe 3BYKOBBIX KOJI€OaHUMN B JIEKTPUUECKHE

Ilonnuwtii omeéem K 3a0anuio 8 00.124cen CO@BPQI(‘(IMb He MOJibKOo omeem
Ha éonpoc, HO U e2o pa33é'puymoe, J102UYECKU C8A3AHHOE 000CHOGAHUE

8. MOXHO 11, UCIOJIB3YS CIEKTP 3BYKOBBIX KOJCOAHUN, OTIIMYUTh OJIUH TJIACHBIN 3BYK OT
npyroro? OTBeT NOSACHUTE.

Yacmo 3.

/Jna 3a0anun 9 neo6xo0umo 3anucams nojiHoe peuieHue, 6Ka0UalOuee 3anUch KpamKozo
ycnosusa 3aoauu (/lano), 3anuce popmyn, npumenenue KOmopvlx HEOOX00UMO U 0OCMAMOUHO
071 peuieHun 3a0a4u, a maKice MamemamuiecKue npeodpaz0eanus u pacuémol,
npueooauue K 4ucioeomy omeemy

9. Tenexxka c meckoM o61eit maccoit 10 kr qBUXKeTCs 0€3 TPEHHUS 110 TOPU30HTATBHON
MMOBEPXHOCTHU CO CKOPOCTHIO 2 M/c. Beren 3a Tenexxkoit JIeTUT map Maccou 2 Kr ¢
TOPU30HTANBHOM ckopocThio 8 M/c. [Tocne momaganus B mecok map 3actpeBaeT B HeM. Kakyto
CKOPOCTb MPU 3TOM MPUOOPETAET TEISHKKA?

3. Cucrema oneHuBaHHUs PadoOTHI.

Yacmy 1.
3a mpaBWIBHBINA OTBET HA KAXKI0€ U3 3a/laHuii 2-4 cTaBUTCS 10 1 Oaymuty. DTH 3a1aHUs] CAUTAOTCS
BBITIOJTHEHHBIMU, BEPHO, €CJIH MPABUIIHHO yKa3aHbl TpeOyemblie mudpa unn uncio. OTBeT Ha
3amanue 1,5 oneHnBaeTcs 2 6ayuiaMu, €CJIM BEPHO yKa3aHbl BCE DJIEMEHTHI OTBETa, 1 Oammom,
€CJIM JIOTyIIeHa o/iHa omuOKa,) 6alyoB, €CiM JOIMYIIEHO ABE U 0oJee OMIMOKH.

Ne zapanus KonnuecTBo 6amios
2,3,4 1 Gamn — mpaBUIIBHBIN OTBET
0 6ayy0B — HEMPaBUIIbHBIA OTBET
1,5 MaxkcuManbHO€E KOJINYECTBO 0aJIIoB -2

[IpaBunbHO BEIOPAHO OJTHO YTBEpIXKAEHUE - 1 Gat
[TpaBusIbHO BHIOPAHO JBa YTBEPKJICHHS - 2 Oajia
HTroro 7 6annoB

\ IIpaBWJIbHBII OTBET




Homep 1 BapuanT 2 BapuaHT
3aJaHus
1. 132 235
2. 5 2
3. 6,67 6,67
4. A A
5. 14 14
Yacms 2
Ne 3apanus KosnnuecTBo 0amios
6,7 1 Gayut — mpaBUIIBHBINA OTBET
0 6ay110B — HENPABUIILHBINA OTBET
8 Copep:xanue KpuTepus Bayibl
[Ipencrasnen npaBWIbHBIA OTBET HA BOIIPOC, U 2
MIPUBEJIEHO
J0cTaTouHoe 000CHOBaHME, HE COJepKaIIee
OLINOOK.
[IpencraBneH npaBUIbHBIA OTBET HA 1

MOCTABJIEHHBIN BOINPOC, HO €T0

000CHOBaHHE HE ABIAETCS JOCTaTO4YHBIM, UJIN B

HEM JIoTTyIIIeHa OIHOKa.
nJIn

[IpencraBneHbl KOPPEKTHBIE PACCYKACHUS,
MIPUBOIALINE K IIPABUIIBHOMY OTBETY, HO OTBET

SIBHO HE CPOPMYJIUPOBAH

[IpencraBiensl o01IME pacCy A€HU, HE 0

OTHOCAIIHECA K OTBCTY Ha IMOCTaBJICHHBIN BOIIPOC.

nJjin

OrtBer Ha BOIIPOC HCBEPCH HEC3aBUCHUMO OT TOTO,
4TO pacCcCyXKACHUSA MPAaBUJIIbHBI NI HCBCPHBI, NI

OTCYTCTBYIOT
Hmoeo | 2
Bo3MOKHBII BADHAHT OTBETA
1 BapuaHT 2 BapuaHT

JlnuHa BOJHBI YMEHBIIAETCSI.
ITpu npubnmxenuu x 6epery
rIIyOMHA OKeaHa YMEHbIIAeTCs,
Y BOJIHA 3aMEJISeTCS.
Kunernueckast SHEprusi 4aCTHIL
KHUJIKOCTH, pacupeenéHHas no
BEPTUKAJIH, COCPEIOTAYHBACTCS
BO BCEM MEHbIIIEM CTOJI0€
KHUJIKOCTH. BpICcOTa BOTHBI
BO3pacTaeT Npu NpUOIMKEHUH K
Oepery, rpeOCHb BOJTHBI
CTaHOBHTCS BBIILIE U KpyYe.

OTBET: MOXHO.

OOBbscHEeHUE: TTIaCHBIE 3BYKH
XapaKTEePU3YIOTCS HATUYUEM B
WX CIIEKTpax obnacTeit
00epTOHOB C OONBIION

aMIUIUTY 10, IPUYEM DTU
00JIaCTH JIeXKAaT I KaXKI0MH
IJIACHOM BCEr/a Ha OJHUX U TE€X
K€ 4YaCTOTax HEe3aBUCHMO OT
BBICOTBI ITPOTIETOTO IJIACHOTO
3ByKa. Ka)xplil KOHKPETHBIN
TJIACHBIN 3BYK XapaKTepU3yeTCs
YHUKaJIbHBIM, TOJIBKO MY
mpucyIieM, HA0OpoM 00epPTOHOB




" UX aMIUJIUTY . I1o manmuwnro
W OTCYTCTBHIO 3THX
00epTOHOB MOYKHO OTJINYHTH
OJIMH TJIACHBIN 3BYK OT JPYTrOro

HToro 4 6anna

Yacmy 3
Bosmooicnoe pewenue
Bapuanm 1.
JBa cBuHIIOBBIX mapa Maccamu My = 100 r 1 Mz = 200 r ABMXKYTCSI HABCTPEUy APYT APYTY CO
CKOpocTsIMH V1 =4 M/c U V2 = 5 M/c. Kakyro KHHETHYECKYIO SHEPrHio Oy1eT UMETh BTOPOil map
MocJie UX HEYNPYroro coyaapeHus?

3anumeM (bOpMy.]'Iy JUISL HAXOXKJIEHUS KUHETUUECKOM OHCPI'UH 1Iapa IOoCJIC COyAapCHU:

5
myv-

Ex, = 7

mivy +mavay = (my +my)V,
mava —myvy = (my +ma)v,

Mava — vy
V=--—,
my + nnp

my(myvy —myvy)?

Ex —
K 2(my +ma)?

Otsert: 0,4 [Ix.
Bapuanm 2.

Tenexka ¢ meckom obmieit maccoit 10 Kr ABHKeTCs 6€3 TPEeHHsI 0 TOPU30HTATLHON
MOBEPXHOCTHU CO CKOPOCThIO 2 M/c. Benen 3a Teneskkoi NeTUT 1map Maccoi 2 Kr ¢
TOPU30HTANIHON CKOpocThIO 8 M/c. [locie nmomaganus B mecok Iiap 3acTpeBaeT B HeM. Kakyro
CKOPOCTh MU ATOM IPHOOpETAET TeIeKKa?

Hanpasum ocs OX Mo HanpaBaeHUIO ABMKEHUS TENIEKKH. 3aKOH COXpAaHEHMS MMITyJIbca IS
TEJICKKH | [Iapa B MPOEKIUAX Ha och OX 3amuimeTcs

Ml’l _l_n:.-pg — (M —I—???)VOﬁnL;
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Kputepun oneHuBaHus 3aJaHUii ¢ pa3BePHYTHIM 0TBETOM.



Ne 3ananus

KonnuectBo
OaJUIOB

[IpuBeneHo NOIHOE NPABUIBHOE PELICHNE, BKIIIOYAIOIIEE CIIEIyIOIIHE
JJIEMEHTHI:

1) BepHO 3amncaHo KpaTKoe yCIOBUE 3a/1a4u;

2) 3anucaHbl ypaBHEHHsSI U (POPMYJIbI, IPUMEHEHHE KOTOPHIX HEOOXOIMMO U
JOCTATOYHO JUIsl PEIICHUS 3a/1a49¥ BHIOPAHHBIM CIIOCOOOM ;

3) BBINOJIHEHBI HEOOXOAUMBIE MaTeMaTHYECKUE IPeoOpa3oBaHus

Y pacu€Thl, NPUBOJIAIINE K MPABUIBHOMY YHCIOBOMY OTBETY, U MPEICTABICH
otBeT. [Ipu 3TOM JOMyCKaeTcs penieHne «Io 4yacTsam» (C MPOMEeXYTOUHBIMU
BBIYMCJICHUSIMU )

3

IIpaBuabHO 3anKicaHbl HEOOXOAUMBIE (OPMYJIbI, IPOBEJEHBI BBIYUCICHUS, U
IIOJIy4€H OTBET (BEPHbIN WJIM HEBEPHBIN), HO IOMYIIEHA OINOKA B 3alUCH
KpaTKoro ycjaoBus wim nepesoje eaunun B CH.

NJIn

IIpencraBneHo npaBUIIbHOE PELIEHUE TOIBKO B 00IIEM BUE, 0€3 KaKHX-
100 YUCIIOBBIX PACYETOB.

NJIn

3anucanbl ypaBHEHUS U (HOPMYJIIbI, IPUMEHEHUE KOTOPBIX HEOOXOAUMO U
JOCTaTOYHO Ul PELIeHUs 3a]Jaul BBIOPAaHHBIM CIIOCOOOM, HO B
MaTeMaTHYECKUX NPeoOpa30BaHUSAX UM BBIYMCICHUSX JIOMYIIEHA OIKUOKa

3anucaHbl ¥ MCIOIB30BaHbI HE BCE HCXOOHBIC (bOpMy.]'ILI, HCO6XOI[I/IMBIG
AJIg PpCIICHUA 3aaa4u.
NJIn

3anucaHbl BCE CXOHBIE OPMYIIBI, HO B OJTHOM M3 HUX JIONMYIIEHA OITHOKa

Bce cnyuan penieHusi, KOTOpble HE COOTBETCTBYIOT
BbIIIIEYKa3aHHBIM KPUTEPHUSIM BbICTABICHUS OLIEHOK B 1, 2, 3 Gana

Maxcumanvuviu 6ain

MakcumanbHbli 0a 3a paborty-14.
[TepeBo 6a11oB K MATHOAIUIBHOM OTMETKE:

12-14 «5»
9-11 «y»
6-8 «3»

Meuriie 6 «2»
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