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PABOYAS [TIPOTPAMMA

[penmer: ¢puznka. Kiace: 7-9

KomnuecTBo yacoB o yue6GHOMY ILTaHy: 7, 8 Kitaccel — 68 B rof, 2 B HEAEIO.
9 xmacc — 102 B rox, 3 B HEAENIO.

CocraBneHa B COOTBEeTCTBHH ¢ [IpumepHOit pabodeit mporpaMMoi o Gu3uKe.

Opnob6pena perieHreM QenepaabHOTO YIeOHO-METOIUUYECKOTO0 00BEAUHEHHS 10

o0mieMy obpasoBanuio potokos 3/21 ot 27.09.2021r.

CocraButelns: yuuTens GU3nKa

VYuebnuku: A.B. [Teppimkun. ®usuka 7 knacc. poda, 2020 roa.

A. B. Ileperimkun. @usuka 8 xiace. poda, 2020 ro.

A. B. Ilepprmkun, E. M. I'ytauk. @usnka 9 xinace. Jpoda,2020 rox.



IHosicHuuTeEeBLHAA 3aNIUCKA.

Copepxxanne  IIporpammbl  HampaBiieHO Ha  (QopmupoBaHue
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH Yy4YalllUXCSl M OpraHU3aLHI0
n3ydeHusi (PU3NKH Ha JAESTEIIbHOCTHOW OCHOBE. B Hell yduThIBaroTCs
BO3MOJKHOCTH IpenMera B peanu3anuu tpeboBanuit @I'OC OOO k
IJIAHUPYEMBIM ~ JIMYHOCTHBIM M METalpeJIMETHBIM  pe3yibTaTam
00ydeHHUs, a TaKKEe MEXIIPEIMETHBIE CBS3H €CTECTBEHHO-HAYYHBIX
y4eOHBIX IMMPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUs.

B mporpamme ompenensroTcsi OCHOBHBIE LEIH H3Yy4YCHHUS (DU3NKH Ha
YpPOBHE OCHOBHOTO 00Imero o0pa3oBaHUs, IUIAHHPYEMBIE pPE3yJIbTaThl
OCBOCHHS Kypca (DM3MKN: JIMIHOCTHBIE, METalIPEIMETHBIC, IPEIMETHBIC
(Ha 6Ga30BOM ypOBHE).

[IporpamMma ycTaHaBiIHMBaeT pachpeleicHre y4eOHOro Mmarepuana Io
rojam o0ydeHus (o KJ1accam), npeajgaraet MPUMEPHYIO
MOCJICI0BATEIILHOCTh M3YUYEHHUS] TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHS
MPEIMETHOTO COJICPKaHMs U y4ETe BO3PACTHBIX OCOOCHHOCTEH y4alluxcs,
a TaK)Ke TeMaTH4YecKoe IJIAaHUPOBaHUE C YKa3aHHEM KOJIMYECTBA YacOB Ha
U3y4YCHHE KaXXIOHW TEeMbl M XapaKTepUCTHKOW y4eOHOIl nesTeabHOCTH
yJamuxcsi, peatu3yeMoi Ipu U3yUYEeHUH 3TUX TEM.

IIpu pa3paboTke paboueii mporpaMMbl B TEMAaTHYECKOM IIJIaHUPOBAaHUHT
YYTEHbl BO3MOXXHOCTH  HWCIOJIB30BAaHUS  3JCKTPOHHBIX  (IH(POBBIX)
00pa3oBaTENbHBIX ~ PECYpPCOB,  SIBISIONIUXCS  y4eOHO-METOAMYECKUMHU
MaTepuagaMu (MyJIbTUMEIUITHBIE TIPOTPAMMBI, 3JICKTPOHHBIE YUYEOHUKH H
3aJaYHUKH, OJJIEKTPOHHBIE OWOIMOTEKH, BHPTyalbHBIE J1ab0OpaTOPHUH,
WTPOBBIE  MPOTPAaMMBI,  KOJUIEKIIMM  IU(GPOBBIX  00pa3oBaTEIbHBIX
pecypcoB),  peanm3ylomux — AujgakThdeckue — BosmokHocth — MKT,
coJiep)KaHHe KOTOPBIX COOTBETCTBYET 3aKOHOIATEIHCTBY 00 00pa30BaHUH.

PaGouass mporpaMma maeT TBOPUYECKYI0 WHHUIIMATHBY YUHUTENIIO W
mpeaOCTaBJIACT BO3MOXKHOCTU IJId p€aindaliuu pasIM4YHbIX METOANYCCKUX
ITOIX0JIOB K IIPETOAaBaHUIO (DU3HKHU.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEAMETA «®U3UKA»

Kypc ¢umsukm — cucremoobpa3yromuid sl €CTeCTBEHHO-HAYUYHBIX
Y4eOHBIX MPEAMETOB, MOCKOJIBKY (PU3MYECKHE 3aKOHBI JIE)KAT B OCHOBE
IPOLIECCOB U SIBJICHH, U3y4aeMbIX XUMHCH, OHOJIOTHEH, aCTPOHOMUCH U
(pusmaeckoii reorpadueii. Pu3Mka — 3TO OPEeAMET, KOTOPHIH HE TOIBKO
BHOCHT OCHOBHOM BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTHHYy MHUpa, HO H
MpeIOCTaBIsIeT HamOosiee sICHbIE OOpa3lbl NPUMEHEHUs HayYHOTO
METoJa IO3HAaHUs, T. €. CIOoC0o0a IOJydeHHUs TOCTOBEPHBIX 3HAHUU O
mupe. Hakorer, ¢pusnka — 3TO IpeaMeT, KOTOPBIA HapsiAy ¢ APYTUMHA
€CTECTBCHHO-HAYYHBIMU TMpPEAMETAMHU JOJDKCH J1aTh IIKOJbHUKAM
MpeACTaBICHNE 00 YBIEKATEIHHOCTH HAyYHOT'O MCCIEIOBAHUSA U PAIOCTH
CaMOCTOSITEIFHOTO OTKPBITHS HOBOTO 3HAHUS.

OnHa W3 TJIABHBIX 3aJad (PU3UYECKOro oOpa3oBaHUs B CTPYKType
obmero oOpa3oBaHUs COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYUHOU
rpaMOTHOCTH M MHTEpeca K HayKe Yy OCHOBHOI Macchl OOydYaroluxcs,



KOTOpBhIC B JallbHCHIIEM OyAyT 3aHSITBl B CaMBIX pPa3HOOOPa3HBIX
chepax nesrenpbHOCTH. HO He MeHee BaXHOW 3ajadeid SIBIISISTCS
BBISIBJICHHE U IIOATOTOBKA TaJIAHTJIMBBLIX MOJOABIX JIIOJEH s
MPOJIOJDKCHHUST 00pa3oBaHWsT W JalibHEWIIeH mpodecCHOHATbHOM
JEATETHOCTH B OOJACTH ECTECTBEHHO-HAyYHBIX HCCICIOBAaHWH U
CO3JaHUuH HOBBIX TEXHOJIOTHH. CornacHo MIPUHITOMY B
MEXKIYHApPOJHOM COOOIIECTBE ompeesicHnio, «EcTecTBeHHO-HayYHAs
TPaMOTHOCTh — OTO CIIOCOOHOCTH HYEIIOBEKAa 3aHUMAaTh AaKTHBHYIO
TPpaXJAaHCKYIO TIO3WIHIO TI0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM,
CBSI3aHHBIM C  €CTECTBEHHBIMM  HayKaMHW, M €ro TOTOBHOCTb
MHTEPECOBAThCSI €CTECTBEHHO-HAYYHBIMHU HIesiMU. HaydHO TpaMOTHBIHN
YEIOBEK CTPEMHUTCS y9acTBOBATh B apryMEHTHPOBAHHOM OOCYKICHUH
HpO6HeM, OTHOCAIIUXCA K €CCTCCTBCHHBIM HayKaM U TCXHOJIOTHUAM, 4YTO
TpeOyeT OT Hero CAENYINNX KOMISTEHTHOCTEH:
—Haquo OG])HCHSITI) ABJICHUA,
—OIICHUBATh M MMOHUMATh OCOOCHHOCTH HAayYHOTO HCCIICTOBAHUA,
—I/IHTepHpeTI/IpOBaTI) JAHHBIC nu HCIIOJIb30BAaTh HaqubIe

JIOKa3aTeIbCTBA IS MOIYYCHUS BBIBOJIOB.»

W3yuernne (UMK  CIOCOOHO BHECTH  PCIIAIONINN  BKJIAl B
(hopMHUpOBaHHE €CTCCTBCHHO-HAYYHOW IPAMOTHOCTH O0YYarOUUXCSI.

HEJIW U3YYEHHWA YVYEBHOI'O ITPEAMETA «®U3UKA»

Lemn n3ydeHns: GU3NKH HA YPOBHE OCHOBHOTO 0OIIIero oOpa3soBaHUsS
onpesesieHsl B KoHIenuu mnpenoiaBaiusi y4eOHOro npeamera
«Dusuka» B oOpazoBaTeNbHBIX Opranu3anusx Poccuiickoii denepamnuu,
peanu3yomux OCHOBHbIE 0011e00pa3oBaTeIIBHEIC NpOTrpaMMBbl,
yTBepkAEHHONW pemrenneM Kosmmernn MuHHCTEpPCTBA ITPOCBEIICHUS
Poccuiickoii @eneparuu, mpoTokosi oT 3 aexadpst 2019 r. Ne [TK-48H.

Lenu nzyuenust Gu3nKu:

—OpUOOpPEeTCHUE UHTEPECa U CTPEMJICHUSI OOYYarOIIUXCSI K HAyYHOMY
N3YYCHUIO IpUpOaBbI, pa3sBUTHEC Hux UHTCIUICKTYAJIbHBIX H
TBOPYECKHUX CITOCOOHOCTEH;

—pa3BUTHE TMPEJACTABICHUA O HAy4YHOM METOJE TO3HAHUA U
(opMUpOBaHUE HCCICIOBATEILCKOTO OTHOMICHHUS K OKPY KaroIUM
SIBJICHUSIM,

—GdopMUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa U3ydSHUS
OCHOB CTPOCHHS MaTepur U (PyHIAMCHTAIbHBIX 3aKOHOB (DU3HUKHU;

—GhopMupOBaHUE TPEACTABICHUN O POy (GU3WKHU IS PA3BUTHS APYTHX
€CTECTBCHHBIX HAYK, TEXHUKH U TCXHOJOTHIA;

—pa3BUTHE TIPEACTAaBICHUM O BO3MOXHBIX cdepax Oyaymiei
nmpodecCUOHATLHONW  IEATEeIbHOCTH, CBSI3aHHOW ¢ (DUBUKOM,
MOJIFOTOBKA K JajibHEHIIIeMy O0y4YeHHIO B 9TOM HAIPaBJICHHUH.
JocTmxenue 3THX Ieeii Ha ypOBHE OCHOBHOIO 00IIero o0pa3oBaHUs

obecreunBacTCs PEIICHUEM CIICAYOIINX 3a1a4:

—nOpUOOpEeTCHUE 3HAHUN O JUCKPETHOM CTPOCHUM BEIIECTBA, O



MEXaHWYECKHUX,  TEIUIOBBIX,  DJIEKTPUYECKHUX, MAarHUTHBIX U
KBAaHTOBBIX SIBJICHUSIX

—npuoOpeTeHNEe YMECHHH ONHICHIBATE U OOBSICHATH (PU3HMICCKUE IBIICHUS C
HCTIOJIb30BAaHUEM ITOIYy9YEHHBIX 3HAHUM;

—OCBOEHUE METOJOB pELICHUs MNPOCTEHIIMX pacy€THBIX 3aJad C
HCIIOJIB30BaHNEM (HU3NUECKUX MOJENECH, TBOPUECKUX M MPAKTHKO-
OPHUEHTHPOBAHHBIX 3a7a4;

—pa3BUTHE yYMEHWH HAOMIOaTh NPUPOIHBIC SBICHUS W BBINIOJHATH
OTIBITHI, JJAOOPATOPHBIE PAOOTHI U HKCIEPUMEHTAIBHBIE UCCICOBAHUS C
HCTIOJIb30BAaHUEM U3MEPUTEIIBHBIX IPHUOOPOB;

—ocBoeHue NpuéMoB padboThl ¢ MHOpMaIUeil GU3NIECKOTO COJIEpIKAHMS,
BKJIO4asi WH(OPMAIMI0 O COBPEMEHHBIX JOCTHIKCHHSIX (U3UKU;
aHAJIN3 U KPUTUYECKOE OLICHUBAaHUE HHPOPMALINH;

—3HAaKOMCTBO co  cdepaMu  TIpodeccHOHAIBHON  JesATENBHOCTH,
CBA3aHHBIMH C (HU3MUKOH, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMU,
OCHOBaHHBIMH Ha JIOCTH)KCHUSIX (PU3NUECCKON HAYKH.

MECTO YUEBHOT'O ITPEAMETA «®U3MNKA» B YUEBHOM IIJTAHE

B cootBerctBun ¢ ®I'OC OOO ¢wu3uka sBIAETCA O0O0S3aTCIHHBIM
IIpeIMETOM Ha YPOBHE OCHOBHOro oOmero oOpasoBanusa. JlanHas
nporpaMMa TpeaycMaTpuBaeT u3ydeHue (Gusuku Ha 0a30BOM ypOBHE B
00béme 238 4 3a Tpu roma oOyuyeHHs MO 2 4 B Heaedaw B 7 U 8
KJlaccax M mo 3 4 B Hexeno B 9 kiacce. B TemaTHyeckoM MIIaHUPOBAHUU
st 7 8 KiaccoB IpearnosiaraeTcsl pe3epB BpPEMEHH, a B 9 Kiacce
MTOBTOPHUTEIHHO - 0600mIaronui MOy JIb.



1. Coagepxxkanue yuyeOHOro npeamera «Pusukay.

7 Kjaace
Pa3nen 1. ®u3uka u e€ posib B MO3HAHUYN OKPY/KAIOIIEro MUPa

dusmka — HayKa O mnOpupome. SBieHHS TPUPOJHI (MCl).
dusznyeckue SBICHUA: MEXaHHUYECKHE, TEIJIOBBIC, AJIEKTPUUECKUE,
MarHUTHBIE, CBETOBBIC, 3BYKOBBIE.

duznueckre BeNMYUHBL.  V3MepeHne  (HU3MYECKUX  BEIMYHH.
duznueckne npudopsl. [lorpemHocts u3MepeHuit. MexayHapoaHas
CHCTEMA €IUHMUIL.

Kak ¢wu3nka u npyrue ecTeCTBEHHBIE HAyKH HM3Yy4YarOoT MPHUPOIY.
EcTecTBeHHO-Hay4YHBIII MeTOJ TMO3HAaHMS: HaOJIOJEHHE, TOCTaHOBKA
HAy4YHOI'0 BOIIPOCA, BBIABMKEHHE TMIIOTE3, SKCIEPUMEHT IO MpPOBEpKe
runores, oObsICHEHNE HaOI01aeMoro siByieHns. Onucanne GU3NIeCKuX
SIBJICHUU C IIOMOIILBIO MOJEJIEH.

JleMoHCcTpauiuu

1. Mexanudeckue, TEIUIOBBIC, IEKTPUIECKUE, MAaTHUTHEIC,
CBETOBBIE SIBJICHUSL.

2. ®duznueckue NpuOOPHI U MpoLeaypa MpsSMbIX U3MEPESHUH
AHAJIOTOBBIM M IIU(PPOBBIM TPUOOPOM.

JlabopaTopHble padoThl M ONBITHI
OrnpeneneHue 1EHbI ASICHUS IIKAJIbl H3MEPUTEILHOTO MpUoopa.
H3mepenue paccTosiHUM.

N3mepenne o0bEMa )XKMIKOCTH M TBEPAOTO TEIA.

OmnpeneneHue pa3MepoB MasbIX TeIl.

H3mepenue TemmnepaTypsl IPH MHOMOIIH KHIKOCTHOTO TEPMOMeETpa
U 1aTYHUKA TEMIEPATYPHI.

Ui W=

Paznen 2. Hepnonaqanbnue CBE€ACHUA O CTPOCHHUHU BellleCTBA
CTpOGHI/IC BCIICCTBA: aTOMbI U MOJICKYJIbI, UX PpasMeEpbl. OHBITI)I,
JAO0Ka3bIBAOIIUE TUCKPETHOC CTPOCHHEC BCUICCTBA.

JBmwxenne yactui BemecTBa. CBA3b CKOPOCTH IBIIKEHHS YAaCTHIL C
Temrieparypoil. bpoynoBckoe nBmxkenue, nuddysus. Bzanmopeiicreue
YacTHI[ BEIIECTBA: MPUTSHKEHHUE U OTTAJIKMBAHHE.

ArperaTtHble COCTOSIHUSI BEIECTBA: CTPOEHHUE Tra30B, XUJAKOCTEH U
TBEPABIX (KPUCTAJUIMYECKUX) Tell. B3amMOCBsI3b MEXIy CBOMCTBaMH
BEIIECTB B pAa3HBIX arperaTHbIX COCTOSHUSIX ©W WX aTOMHO-
MOJICKYJISIDHBIM ~ cTpoeHHeM. (OCOOEHHOCTH arperaTHbIX COCTOSTHUN
BOJBI.

JdeMoHCTpauuu

1. HabnroneHne OpOYHOBCKOTO JBYIKCHUS.

2. HaGnronenne quddy3nu.



3. HaGmronenue siBIEHUN, OOBSICHSIONIUXCS MPUTSHKEHUEM HITA
OTTAJIKMBAaHWEM YaCTHII BEIECTBA.

JIaGopaTopHbIe PadoThl M ONBITHI

1. Omenka nWaMeTpa aTroMa METOJOM DpSAOB (C  HMCIHOJIE30BAaHHUEM
tdoTorpadmii).

2. OnbITH 10 HAOJIOCHUIO TEILIOBOTO PACIIUPCHUS Ta30B.

3. OmnbIThl IO  OOHApPYIKEHHUIO JICHCTBHSL CHJI  MOJICKYJSIPHOTO
MPUTSIKCHUSL.

Pa3znen 3. /IBU:KeHUe U B3aUMOJIECTBHE Tes

MexaHuyeckoe JBW)KEHHE. PaBHOMepHOEe U HEpaBHOMEPHOE
nBrxeHue. Ckopoctb. CpenHsisi CKOPOCTb HOpPU  HEPABHOMEPHOM
JIBMKEHUU. Pacyér nmyTu U BpeMeHU IBUKCHUS.

SIBneHue wuHEpUMU. 3aKOH HHepuuu. BzaumMopaeicTBue Ten Kak
NpUYMHA HW3MEHEHHUs] CKOPOCTH HBIKEHHs Tel. Macca Kak wmepa
WHEPTHOCTH Tena. IlmoTHocTh BemiectBa. CBsA3b IUJIOTHOCTH C
KOJTWYECTBOM MOJICKYJ B IMHUIIE 00BEMa BEIleCTBA.

Cuna Kak XxapakTepucThuKa B3auMoaercTBus Teia. Cuia ynpyrocTu u
3akoH ['yka. M3MmepeHue cuibl ¢ NOMOIIBIO JUHaAmMoMeTpa. fIBieHue
TSATOTCHUS U cuia TshkecTh. Cuia TsbkecTH Ha apyrux roraHerax (MO).
Bec Tena. HeBecomocth. CroxkeHHE CUJI, HAaOpaBJIEHHBIX IO OJHON
npsimoii. PaBHonelicTBytomas cwi. Cuna TpeHus. TpeHue CKOJIbKEeHUS U
TpeHue nokod. Tpenne B npupone u rexuuke (MC).

JdeMmoHcTpauuu
. HaGmronenne MeXxaHM4eCKOTo ABUKEHUS TelIa.

. U3mepeHnune ckopocTy NpsIMOJIMHEHHOTO IBUKEHHUSI.

. HaGmroneHue siBneHUs MHEPIIHAH.

. Habnronenne n3MeHeHUss CKOPOCTH TIPU B3aUMOJICHCTBUM Tell.
. CpaBHeHHE Macc MO B3aUMOJCHCTBHIO TeJ.

. Ciio>xeHue cuil, HalpaBJIEHHbIX O OJHOW HPSIMOIi.

Ul dD WN R

JIaGopaTopHbIe PaGdoThl M ONMBITHI

1. OnpeniesieHre CKOPOCTH PAaBHOMEPHOIO JBHKeHHs ( MOJIeH
AJIEKTPUYECKOT0 aBTOMOOMIISI | T. IL.).

2. OmpeneneHne cpeaHeit CKOPOCTH CKOJIBKEHHUS OpyCcKa MITH MIapruKa
10 HAKJIOHHOW TUIOCKOCTH.

3. Onpenenenue WIOTHOCTH TBEPJOTO TeJa.

4. O1BITHI, AEMOHCTPHUPYIOILIME 3aBUCUMOCTb pacTsKeHus
(medopmanum) IPy>KUHBI OT TPUJIOKEHHON CHUJTBI.

5. OnbITHI, AEMOHCTPHUPYIOIIHE 3aBUCUMOCTD CHIIBI TPEHHUSI CKOJIb)KEHHUSI
OT CHJIBI JABJICHUS M XapaKTepa CONPUKACAIOIINXCSI TOBEPXHOCTEH.

Pa3nen 4. /laBiieHne TBEPABIX TeJI, ;KUIKOCTEH U Ta30B
Jasnenne. CnocoObl YMCHBIICHHUS W YBCIUYCHUS JaBJICHUS.
JlaBnenue rasa. 3aBUCUMOCThH JaBJICHHUS raza oT 00béMa, TeMIlepaTyphl.



Ilepenaua naBiaeHus TBEPABIMU TEIAMHU, XKUJKOCTSIMU U rasaMu. 3aKOH
ITackans. IlHeBMaTHuecKHMe  MalIMHBL.  3aBUCUMOCTb  JaBJICHUS
KUJIKOCTH oT TITyOUHBI. I'mapocratnueckuit napagokc.
Coobmaromuecs cocyasl. I mapaBIndeckue MeXaHU3MBI.

Atmochepa 3emnm u  atmocdepHOe  maBiIeHHE. [IpUYIHMHBI
CyLIECTBOBAHUSI BO3AYIIHOW oOosioukn 3emiuu. OnbiT Toppuyeriu.
H3mepenne atmocdepHOro maBieHHs. 3aBUCHMOCTh aTMOC(HEpPHOro
JABICHUS OT BBICOTHI HaJ ypoBHeM Mops. IIpuOopsl ams m3MepeHus
aTMOC(EpHOTO TaBIICHHUS.

JleicTBUe JKHUAKOCTM M rasza Ha IOrpyXEHHOE B HHUX TEJO.
BrlTankuBaromast (apxuMmenona) cuia. 3akoH Apxumena. IlmaBanue
Ten. Bo3agyxormiaBanue.

JdeMoHCcTpaLIUU
. 3aBUCHMOCTb JaBJICHHS ra3a OT TeMIEepPaTyphl.

. I[lepenava naBiaeHMs )KUIKOCTHIO M Ta30M.

. CooOmaromuecst cocyubl.

. I'mppaBnuyeckuii rpecc.

. [IposiBneHue aeicTBus aTMOCHEPHOTO JaBJICHHUS.

. 3aBHCUMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa OTPYKEHHOH
YacTH Teja U IMIIOTHOCTH JKUIKOCTH.

. PaBeHCTBO BBhITAJIKMBAIOIIEH CHUJIBI BECY BHITECHEHHOM KUJIKOCTH.

. YcioBue miiaBaHMS TeJ: TUIaBaHUE WUJIU MOTPY’KEHUE Tel B
3aBUCHMOCTH OT COOTHOIICHUS MJIOTHOCTEH Teja U KUIAKOCTHU.

JlabopaTopHble padoThbl U ONBITHI

AUl D WN R

0 N

1. Omnpenenenue BBITAJIKUBAIONIEH CHIIbI, JEHCTBYIOIEH Ha TeIo,
HOTPYKEHHOE B )KUJIKOCTb.

2. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIbI, JIEMCTBYIOLIEH
Ha TEJIO B XKUJIKOCTH, OT MacChl Tena.

3. OnbIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTbH BBITAJIKUBAIOLIEH CHUIIBI,
NEHUCTBYIONICH Ha TENO B JKHIKOCTH, OT 00BEMa MOTpYyXEHHOU B
JKHJIKOCTh YaCTH TejJa M OT INIOTHOCTH KHIKOCTH.

Pa3nen 5. PadoTa u MOIHOCTH. DHEPTrHs

Mexanndeckast padbota. MOIIHOCTB.

[IpocThle MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS MJIOCKOCTh. [IpaBmito
paBHOBecusl pbruara. lIpuMeHEeHHe TMpaBHJIa pPaBHOBECHsS pblyara K
O0moky. «3omotoe mipaBuio» MexaHuku. KIIJ[ mpocThIXx MEXaHW3MOB.
ITpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanudeckast sHeprusi. KnuHeTndeckass U TOTEHIIUAIbHAsT YHEPTUS.
IIpeBpalienue O0JJHOrO BHJA MEXAHUYECKOW DHEPTUHU B APYroul. 3aKoH
COXpaHEHUs YHEPTUU B MEXAHUKE.

JdeMoHCTpauuu

1. TIpuMepsbI MPOCTHIX MEXAaHU3MOB.



JlabopaTopHble padoThbl U ONBITHI

1. Onpenenenne padbOTHI CWIBI TPEHHS NMPH PAaBHOMEPHOM JIBH)KEHHHU
TeJa 10 FOPU30HTAIBHON MOBEPXHOCTH.

2. UccnenoBaHue yCjIOBUI paBHOBECUS pbluara.

3. U3mepenue KIIJ] HakJIOHHON MJIOCKOCTH.

8 Ki1acce

Paszgen 6. TemioBbie ABJIeHHS

OCHOBHBIE  TIOJIO)KEHUSI ~ MOJIEKYJSIDHO-KMHETHYECKOM  TEeOpHH
CTpoeHHs BemiecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYd. OTIBITHI,
MOATBEPKIAIOIIUE OCHOBHBIC TIOJIOKEHHUS MOJCKYIIPHO-KHHETHYECKOMN
TEOPHUH.

Monenu TBEPIOro, KUJIKOTO U Ira3000pa3HOTO COCTOSIHHMI Bel[eCTBa.
Kpucrammnueckne m amopdubie Tena. OOBsSICHEHHE CBOWCTB Ta30B,
JKUIKOCTEH W TBEPABIX TEJI HAa OCHOBE IOJIOKEHUH MOJICKYJISIPHO-
KUHETHYECKOM TCOpHU. CMmauyuBaHue U KalmuJUIAPpHBIC  ABJICHUA.
TennoBoe paciupeHue u cxaTue.

Temnepatypa. CBs3p TeMmmepaTypbl CO CKOPOCTBHIO  TEIJIOBOTO
JBIKCHUS YACTHII.

Bruyrtpennsist sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPTHH:
Terionepenadya M CoBepumieHHMEe paboTel. Buuael  Temomnepenaumn:
TEIJIONPOBOIHOCTh, KOHBEKITUS, U3ITy4YCHHUE.

KonndecTBo TemoThl. Y aeiapHas TETJIOEMKOCTH BEIECTBa.

TerutooOMeH U TerI0OBOE paBHOBECHE. Y PaBHEHHE TEIJIOBOTO OaiaHca.

[InaBneHne u oTBepAEBaHUE KPUCTATNIMYECKUX BEIIECTB. Y AeJIbHAs
TeruioTa ruasiieHus. [lapooOGpasoBanne u KoHIeHcanus. Mcmapenue
(MC). Kurrerue. Y nenbHas TerioTa mapooOpa3oBaHus. 3aBUCHMOCTH
TeMIIepaTypbl KHUIIEHUSI OT aTMOC(EpHOTo HaBIICHUSI.

BrnaxHocTh Bo3ayxa.

DHeprus TOIIMBa. Y AeIbHas TEII0Ta CTOPaHMUSI.

I[Mpuamuner  pa6oTel TeroBeix aBurarteneii. KIIJ[ TemimoBoro
aBurartess. TermoBble ABUTaTelIN U 3alluTa okpykaroiei cpenst (MC).

3aK0H COXpaHEHUS U MPEBPAIICHUS YHEPTHUH B TETIJIOBBIX MPOIIECccax
(MCO).

JdeMoHcTpauuu

1. HabGmtonerne OPOYHOBCKOTO IBMIKCHHS.

2. Habmonenune nuddysnn.

3. HaGmioneHue siBJICHUH CMayMBaHUsI U KaIMIUISIPHBIX
SIBJICHUI.

4. HaOnroneHue TEIIOBOrO PAaCIIUPEHUS Tell.

5. HM3meHenue naBiieHUs ra3a Ipyu U3MEHEHUN 00bEMa 1
HarpeBaHUU WUIIN OXJIAXKICHHUH.



6. IlpaBuia u3amMepeHus: TeMrepaTypbl.
7. Bwuael teruonepenadu.
8. OxuaxkJeHue py COBEpPIICHUN PabOTHI.
9. HarpeBanue rmpu COBEpIICHUHN paOOTHI BHEIITHAMH CHJIAMH.
10. CpaBHeHME TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOmroneHue KUIIEHUS.
12. HaGnropeHue MOCTOSIHCTBA TEMIEPATYPHI MPH TUIABJICHUU.
13. Moxenn TEmJIOBBIX IBHUTATEIEH.
JIaGopaTopHbIie PadoThl U ONBITHI

1. OnbITHI IO OOHAPYKEHUIO IEHCTBUS CHUII MOJICKYJISIPHOTO
TIPUTSKCHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB ITOBAPEHHOMW COJIN WIIH
caxapa.

3. OmbIThI MO HAOIIOACHHUIO TCILIOBOTO PACHIUPCHUS Ta30B,
JKHJIKOCTEH M TBEPIBIX TEII.

4. HabmrogeHue M3MEHEHHUs BHYTPEHHEH DHEPrUU Tella B pe3yJibTaTe
Terionepeaady u paboThl BHEIIHUX CHIL.

5. MccnenoBanue sIBIGHHS TEIUIOOOMEHA NPH CMEIIMBAHUU
XOJIOAHOM U ropsiuei BOJIbI.

6. OmnpeneneHne KOJIWYECTBA TEIUIOTHI, TOIyYSHHOTO BOJIOW MpHU
TeHHOO6MeHe C Harp€TbiM METAJINIMYECCKUM HMUJIUHAPOM.
OmnpeneseHne yaeibHON TEIUIOEMKOCTH BEIECTBA.
HccnenoBanue mpoiiecca UCIapeHUs.

OmnpejiesieHHe OTHOCHTEIBHOM BII&KHOCTH BO3/yXa.

0. OmnpeneneHue yaeiabHOM TEMIOTHI IUIABJICHMS JIbJA.

= o o~

Pa3gen 7. DiaekTpuyecKue U MATHUTHBIE SIBJICHUS

OnexTpusanmss Ten. JlBa  poaa  DJIEKTPUYECKUX  3apsaoB.
BzaumoneiicTere 3apspkeHHBIX Tel. 3akoH KyoHa (3aBHCHMOCTB CHITBI
B3aUMOJICHCTBHS 3apsDKCHHBIX TENl OT BEIWYHHBI 3apSI0B U PACCTOSTHUS
MEXTy TelIaMHu).

DnekTpuueckoe moje. Hanpsok€HHOCTh  AIIEKTPUYECKOTO  TOJISI.
[IpuHIUI CYHEepIIO3UIIUKA DICKTPUYSCKUX II0JIeH (HAa Ka4eCTBEHHOM
YPOBHE).

Hocurtenu snexkTpruueckux 3apsiioB. DIEMEHTAPHbIN JIEKTPUYECKUI
3apssa. Crpoenme aroma. [IpOBOIHWUKKM U JIHIJICKTPUKH. 3aKOH
COXpaHEHUsI DJICKTPUIECKOTO 3apsija.

DNEeKTPUYECKHH TOK. YCIIOBHS CYIIECTBOBAHMS JJICKTPHUYSCKOTO
TOKa. VICTOUHHUKHM MNOCTOSIHHOTO TOKa. J{eHMCTBHUS 3JEKTPUUECKOro TOKa
(TeruioBoe, XHMMHYECKOE, MAarHUTHOE). ODJEeKTPUYECKHH  TOK B
KUIKOCTSAX M ra3zax.

Onextpuueckas uenb. Cuila TOKa. DIESKTPUUECKOE HAIPSIKEHUE.
CompoTuBiIeHNE TMPOBOJHHUKA. YICIHHOE COMPOTHBICHHE BEIIECTBA.
3akon Oma jist ydactka uenu. [locienoBarenbHOE U TapajljieIbHOE



COEJIMHEHUE MPOBOJHUKOB.

PaboTta 1 MOIITHOCTB JICKTPUYECKOTO TOKa. 3akoH Jxoyns— JleHua.
DAeKTpUYeCcKHe IEeH U MOTPEOUTEIN ICKTPUISCKON SHEPTHUH B OBITY.
KopoTkoe 3ambikaHue.

IlocTossHEBIE MarHuThel. B3anMoOAEHCTBHE ITIOCTOSHHBIX MAarHHTOB.
MaruauTtHoe noJjic. MaraHuTHoe IoJjie 3eMId U ero 3HAauCHUE IS JKU3HU Ha
3emsie. OmbiT Opcrena. MarHuTHOE TI0JIE€  DJIEKTPUYECKOTO  TOKa.
[IpuMeHeHHE PIEKTPOMArHUTOB B TEeXHUKE. JIeHCTBHE MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OIIEKTPOIBHUTATEIh IIOCTOSHHOTO TOKa.
Hcnonp30BaHUe 3JICKTPOABUTATEIICH B TEXHUYCCKUX YCTPOWCTBAX M Ha
TpaHCcTopTe.

OmnbiTel @apajnes. SBneHue 3j1eKTpoMariuTHOM nHAyKuuu. IpaBuno
Jlenma. DnextporeHeparop. CrocoOBl TMOIYYEHUS DICKTPUISCKOMH
SHEPTUU. DIICKTPOCTAHIIMH Ha BO3OOHOBISICMBIX HCTOUHUKAX YHEPTUU.

JleMoHCcTpauuu

1. DnexTpuzauus Tel.
2. JIBa poma 3JEKTPUUECKUX 3apsIOB U B3aUMOJCHUCTBUC
3apsHKCHHBIX TeJl.
3. YCcTpo#CTBO U NEWCTBUE 3JIEKTPOCKOINA.
4. DnexTpocTaTuyecKasi MHAYKLUS.
5. 3aKoH COXpaHEHHUsI INEKTPHUUECKUX 3apsII0B.
6. I[IpOBOAHUKHU U AUIIEKTPHUKH.
7. MonenupoBaHUE CHIIOBBIX JIMHUHA 3ICKTPUICCKOTO ITOJS.
8. MCTOYHMKM MOCTOSIHHOTO TOKA.
9. eicTBUSI 2JIEKTPUUECKOI0O TOKA.
10. DnexTpuyecKuil TOK B KUIKOCTH.
11. T"a30BBbIii pa3psia.
12. H3mepeHuUe CUIIBI TOKA aMIIEPMETPOM.
13. HM3MepeHHe 3IEKTPHUSCKOTO HATPSIKEHUS BOIBTMETPOM.
14. PeocTaT m Mara3uH CONPOTHUBIICHUII.
15. B3aumojae#cTBHE MOCTOSIHHBIX MarHHUTOB.
16. MonenupoBaHne HEBO3MOXXHOCTH Pa3[eJICHUs MOJIOCOB MarHHUTA.
17. MonenupoBaHue MarHUTHBIX TOJIEH TIOCTOSIHHBIX MarHHUTOB.
18. OmbIT Dpcrena.
19. MarnuTtHoe nosie Toka. DJIeKTpOMarHur.
20. [leiicTBHE MarHUTHOTO TOJII HA TMPOBOJIHUK C TOKOM.
21. DnexkrpojaBUraTesab MOCTOSHHOTO TOKA.
22. HccnenoBaHue SIBJIEHUSI JIEKTPOMArHUTHOM WHIYKLHMH.
23. OmbiTel Papajiest.
24. 3aBUCHMOCTH HaAIPaBJICHHUS MHIYKIIMOHHOTO TOKa OT yCIOBUNETO
BO3HUKHOBEHHSI.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKa.



JlabopaTopHble padoThbl U ONBITHI

1.

10.
11.
12.
13.
14.
15.
16.

17.

18.

20.

OMnBITH 10 HAOIIOICHUTO YIICKTPU3AINU TEH TIPH
CONIPUKOCHOBCHHH.

HccnenoBanue AelCTBUSI SJEKTPUYECKOTO TOJISI HA IPOBOJHHUKH H
JIAIJICKTPHUKH.

COopka u mpoBepKa pabOThl JIEKTPUUECKON LIEMH MOCTOSIHHOTO
TOKa.

H3MmepeHne 1 peryJmpoBaHue CHIIbI TOKa.

H3mepeHne u peryInpoBaHue HAMPSHKEHHUSL.
HccnenoBanme 3aBUCUMOCTH CHJIBI TOKA, MIYIIEr0 Yepe3 PEe3UCTop,
OT COIPOTHUBJICHUS PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOpE.
OnbITEI, JIEMOHCTPUPYIONIHME 3aBHUCHMOCTH  JJIEKTPUYECKOTO  CO
MPOTUBJICHUSA MPOBOJHMKA OT €ro JUIMHBI, IUIOMIATU IONEepPEeYHOIo
CCYCHHMS M MaTepHaa.
IIposepka TpaBUIIa CIIOKEHHUS HanpsDKEHUH pH
10CJIEI0BATEIBHOM COSJUHEHUH JIBYX PE3UCTOPOB.
IIpoBepka mpaBmia s CHWIBl TOKa IIPH  IMapALICITHHOM
COEJIMHEHUH PE3UCTOPOB.
OmnpenesneHue padOThI JIEKTPUYECKOIO TOKA, UIYIIETO uepes
pes3ucrop.
OnpeneneHre MOIIHOCTH 3JIEKTPUIECKOTO TOKA, BBIJEIsIeMON Ha
pes3ucrope.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO depe3
JIAMIIOUYKY, OT HaIpsDKEHUS Ha HEH.
Omnpenenenne KIIJ] narpeBaresns.
HccnenoBaHne MarHUTHOTO B3aUMOIEHCTBHUS TOCTOSTHHBIX MarHUTOB.
H3ydyeHne MarHUTHOTO MOJS TIOCTOSHHBIX MAarHUTOB MPH HX
00BETMHEHNH U pPa3elICHUH.
HUccnenoBanue neUCTBUSL BJIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTpEJIKY.
OmnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOACHCTBHS
KaTyIIKU ¢ TOKOM M MarHuTa OT CUJIbI TOKa U HalpaBJICHUS TOKa B
KaTylIKe.
W3ydenune AeiCTBUS MArHUTHOTO TIOJISI HA IPOBOTHUK C TOKOM.

19. N3ydenne pabOTHI MEKTPOIABUTATEIS.
OmBITEI TTO HMCCIETOBAHUIO SIBICHUSA AJICKTPOMATHUTHOW WHIYKITHH:
HCCIIeIOBaHuE U3MEHEHUN 3HAYEHUS u HaInpaBJICHUS
WHIYKIIMOHHOTO TOKA.



9 kJiace

Pa3nen 8. Mexanuuyeckue siBJIeHUsI

Mexanndeckoe ABIKeHHE. MaTtepuanbHas Touka. Cuctema otcuéra.
OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBUOKCHUSL. PaBHomepHOE
NpsIMOJIMHEHHOE BUKEeHUE. HepaBHOMEpHOE NPSIMOJUHENHOE JBUKEHUE.
CpenHsis W MTHOBEHHas CKOPOCTb Teja IIpH HEPaBHOMEPHOM
JBYKCHHU.

Yckopenue.  PaBHOyCKOpeHHO€  HOPSMOJIMHEMHOE  JIBHIKEHHUE.
Csob6oauoe nanenue. OnpITe [ anuies.

PaBHoMepHOE JIBHM)KEHHME TIO OKpyXHOCTHU. llepuoa u wacrtora
oOpamenus. JluneliHas W yrioBas ckopocTH. lleHTpocTpemurensHoe
YCKOpEHHE.

IlepBbiit 3akoH HproTtona. Bropoii 3akoH Herotona. Tperuil 3akoH
Herotona. [lpunuun cynepno3suuuu cuil.

Cuna ynpyroctd. 3akoH ['yka. Cwuna TpeHuUs: cuila TpEHUs
CKOJIBYKEHMUSI, CHJIa TPEHUS ITOKOSI, IPYTHE BUIBI TPCHUS.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpPEHHE
cBoboHoro najenus. Jsmwkenue mianet Bokpyr Comuna (MC). IlepBas
KOocMHuYecKasi CKOpocTb. HeBecOMOCTh U Meperpy3KH.

PaBHOBecue MarTepuaibHOI TOYKH. AOCONIOTHO TBEPAOE TEJIO.
PaBHOBecue TBEpAOro Teyia ¢ 3aKperIEHHOW OChIO BpalleHus. MoMeHT
cunsbl. LleHTp TsxecTH.

WUmnynsc Ttena. M3menenue wummysbca. HMmmynbe cuiibl. 3akoH
coxpaHeHus uMmyiabca. PeaktuBHoe aemxenue (MC).

Mexanuyeckass paboTa © MOIHOCTh. PaboTa CHJI TSIKECTH,
yIpyrocty, TpeHusi. CBsi3b 3Hepruu U padoThl. [loTeHnManbHas sHeprus
Tela, MOJHSITOTO HaJl MOBEPXHOCTHIO 3eMid. IloTeHnumanbHas sHeprus
ckaToM mpykuHbl. KmHeTnueckast sHeprus. Teopema 0 KHHETHYECKON
SHEPTUH. 3aKOH COXPAHEHHSI MEXaHUISCKON YHEPTUH.

JdeMoHcTpanuu

1.Ha6J’[}OJIeHI/Ie MECXAaHHNYCCKOTO ABMKXCHUA TCJIa OTHOCHUTCIBHO

pa3HBIX TeJ OTCUETA.

2.CpaBHEHHE IyTeH M TPACKTOPUH ABWKEHHS OJHOI'O M TOTO JKETeJa

OTHOCHUTEJIBHO Pa3HbIX TEI OTCUETA.

3.M3MepeHne CKOPOCTH M YCKOPEHHS MPSIMOJIMHEWHOTO JIBUKCHHUSI.

4 ViccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIDKCHUS.

5.Habnronenne JBMKEHUSI Telia 10 OKPYKHOCTH.
6.HalOmroneHne MexaHWYECKHX SIBICHHWH, IMPOUCXOJSIINX B CHCTEME
orcuéra «Tenmexka» mnpu e€ paBHOMEPHOM U YCKOPEHHOM
JBIKCHUM OTHOCUTEIIBHO KaOMHETa (PU3UKH.

7.3aBUCUMOCTb YCKOPEHHsI TE€Ja OT MAacChl Tejla M JIeHCTBYIOIIEH Ha
HEro CHUJIBL.



8.HaluroneHne paBeHCTBa CHII IPH B3aUMOJICHCTBHUU TEIlL.
9.M3MeHeHue Beca Tesa IpU YCKOPEHHOM JBH)KCHHH.

10. Tlepemauya mMmyabca IPU B3aNMOCHCTBHAM TEI.

11. TIpeobpa3oBaHUSA IHEPTUH TPHU B3aUMOJCHCTBUU TEIL

12. CoxpaHeHHe UMIyIbca MPHU HEYIIPYTOM B3aUMOACHCTBUU.

13. CoxpaHeHHne UMIyiabca MPU abCOIIOTHO yIPYyroM B3amMMOICH -

CTBHHU.

14. HaOmroneHue peakTHBHOIO JBW)KCHHS.
15. CoxpaHeHne MeXaHWYECKOW PHEPTUH IMPHU CBOOOTHOM ITaCHUM.
16. CoxpaHeHHE MEXaHUYECKOH YHEPTUH MPH IBIKCHUH Teja MO

JIECTBHEM TIPY>KUHBI.

JlabopaTopHble padoThbl U ONBITHI

1.

2.

OrmpenencHue cpeaHeil CKOPOCTH CKOJIBKCHUS OpYCKa MW TBHKCHUS
IrapuKa 1o HaKJIOHHOM TTOCKOCTH.

OmpeneneHne yCKOpPEHUs Tella MPU PaBHOYCKOPEHHOM JIBHYKEHHUU
10 HAKJIOHHOM MJIOCKOCTH.

. UccnenoBanue 3aBUCUMOCTH IyTH oT BPEMEHU npu

PaBHOYCKOPCHHOM JIBUKCHUU 0e3 HayaJlbHOU CKOpOCTH.

- I/ICCJ'IGI[OBEIHI/IG 3aBUCUMOCTHU CHJIbI TPCHUSA CKOJIBKCHHUSA OT CHIJIbI

HOPMAJIbHOT'O JaBJICHUA.

. Onpenenenue K03 GUITHCHTA TPSHHUS CKOJIBKCHHUS.
. Onpenenenue KECTKOCTH MPYIKUHBI.
. Onpenenenrie pabOThl CHIIBI TPEHHS NMPU PABHOMEPHOM JBHIKCHUHU

TeJa M0 FOPU30HTAIBHON NOBEPXHOCTH.

Onpenenenne pabOThl CHIBI YINPYTOCTH NpU NoabéMe TIpysa c
HCTIOJIb30BAaHUEM HEIIOJIBUYKHOTO U ITOJIBUKHOTO OJIOKOB.
H3yueHne 3aKk0HA COXpaHEHUS YHEPTUH.

Pa3gen 9. Mexannueckue KoJ1e0aHUSA ¥ BOJTHBI

KonebarenvrHoe aBmxeHHe. OCHOBHBIC XapaKTECPUCTUKU KOJCOaHMIA:
nepuoj, YacToTa, aMIUIMTyjJa. MareMaTU4ecKUuid U NOPYKUHHbBIN
MasiTHUKH. [IpeBpaiienrue sHEPTUU Npu KoJie0aTeIbHOM JABUKESHUH.

3aryxaromue koyiebanus. BeiHyX)/1eHHbIe KojiebaHus. Pe3oHanc.

Mexanndeckne BOJHbI. CBOMCTBA MeXaHUYECKUX BOJH. [IpoonpHbIE U
roriepeyHbie BOJIHbI. JJITMHA BOJIHBI U CKOPOCTh €€ paciupoCTpaHEHUs.
MexaHU4YecKHne BOJHBI B TBEPAOM Tese, celicMuueckre BoiaHbl (MC).
3Byk. ['poMkocTh 3Byka u BbicoTa TOHA. OTpakeHHE 3BYyKa.

Nudpa3Byk u yIbTpa3ByK.



JdeMoHCTpauuu

1

Ul WN

. HaOnronenne kosebGaHWil Ted MO AEWCTBUEM CHIIBI TSKECTHU

CHJIBI yIIPYTOCTH.

. HaGmronenmne xonebGanuii rpy3a Ha HUTH U Ha TIPY’KUHE.

. HaGmronenne BRIHY XK ICHHBIX KOJIEOaHUM 1 pe30HaHca.

. PactipocTpaHenmne mpoA0JIbHBIX U MTOTIEPEYHBIX BOJIH (Ha MOJIEIIH).
. HabGmroieHne 3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

. AKycTHYEeCKUN pe30HaHC.

JlabopaTopHble padoThbl U ONBITHI

1

2

6.

7

. OmpeneneHne 9acTOTHl W TepHofa KoJeOaHWH MaTeMaTHIeCKOTO

MasiTHHKA.

. Onpenenenne 4acTOTHI U EpHOa KOJICOAHUH MPYKUHHOTO

MasTHHKA.

. UccnenoBanue 3aBHCHMMOCTH TEpHOJia KOJEOAHHWI MOJIBEIICHHOTO K

HUTU I'py3a OT AJIMHBI HUTU.

. MccnenoBanue 3aBUCHMOCTH Tepuoja KojeOaHUN MPY>KMHHOTO

MasiTHUKaA OT MAcCChI Ipy3a.

.IIpoBepka  He3aBHCMMOCTH  TIiepuoma  KoyiebaHWH  Tpy3a,

NOABCIICHHOT'O K HUTHU, OT MAaCChI Ipy3a.
OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh IepHOAa KoJcOaHUi
MPY>KUHHOTO MasITHUKA OT MacCHI Tpy3a U XECTKOCTH NPy KUHBI.

. I3mepenne yckopeHHs CBOOOIHOTO MaJcHUS.

Pa3gen 10. Di1ekTpoMarHuTHOE MOJIe U JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHBIE BOJNHBL. CBOMCTBa
SJIEKTPOMArHUTHBIX BOJH. [1IKana 3JIeKTpOMarHUTHBIX BOJIH.

Hcrionp30BaHUE AIIEKTPOMArHUTHBIX BOJIH JJISI COTOBOU CBSI3H.

DnexkTpoMarHutHasi mpupona cBera. CKOpOCTh cBeTa. BoJTHOBBIE
CBOMCTBa cBeTA.

JdeMmoHcTpauuu

1.
2.

CBo¥iCTBa PIIEKTPOMArHUTHBIX BOJIH.
BosHoBBIE cBO¥iCTBaA cBeETa.

JlabopaTopHble padoThbl U ONBITHI

1.

M3yuyeHne CBOMCTB BJIEKTPOMAarHUTHBIX BOJIH C IIOMOIIBIO
MOOMIBHOTO TesiedoHa.

Pasnen 11. CBeroBble iBJIeHUS

JlyueBast Mopenb cBeta. HMcrounuku cBera. IlpsimonuHeiiHoe
pacupocTtpanenue cBera. 3atMmenusi CosHna u JlyHbel. OTpakeHue
cBeTa. [1imockoe 3epkaio. 3aKoH OTpakeHUsI CBETA.



[Ipenomiienne cBera. 3akoH IIpejoMJieHHs1 cBerta. IlonHoe
BHYTpPEHHEE OTPakKCHHUE CBETA.

JImmza. Xonx nydert B ama3e. Onruyeckas cucteMa ¢oToamnmapara,
mukpockora u Tteneckona (MC). ['ma3 kak onThdYeckas CHCTEMa.
Bnu30opyKoCTh U aibHO30PKOCTD.

Pasznoxenme Oemoro cera B crnekTp. OmbiTel Herotona. CroxeHune
CIIEKTPAJIBHBIX I[BETOB. Jlucnepcus cBera.

JdeMoHCcTpauuu

1.
2.

®© N o

9.
10.
11.

[IpsimonuHEiHOE pacnpoCTpaHEHUE CBETA.

OTpaxeHue cBeTa.

INomyuenne n300pa’keHNH B MIIOCKOM, BOTHYTOM M BBIITYKJIOM
3epKaiax.

[Ipenomiienne ceera.

Xon mydeld B coduparoleii JuH3e.

XoJ Jiydyell B pacCeuBaroOLIECH JIMH3E.

[Tonyuenne n300pa>keHUH C TTOMOIIBIO JTUH3.

[Ipunnnn nelictBust poToammapara, MHKPOCKONIA M TEJIECKOIIA.
Monaens riasa.

Paznosxenue 6esoro cBera B CIIEKTp.

[Tonyuyenue Genoro cBera MpH CIO0KEHWU CBETa Pa3HBIX LBETOB.

JlabopaTtopHble padoThbl U ONBITHI

1.

2

I/ICCJ'IGZ[OBaHI/Ie 3aBUCUMOCTH yIJla OTPAXXCHHA CBETOBOTO JIyHaOT
yrja nnagacHus.

. I3yuenne xapakTepUCTHK M300pa’keHUs MPEeaMETa B INIOCKOM

3epKase.

- HCCJ’I@,E[OB&HI/IG 3aBUCUMOCTH YIJla MPEJIOMIJICHUA CBETOBOI'O Jiyda OT

yrja nnaceHus Ha 'paHULIC «BO3AYX—CTCKIIO».

. Ilosryuenue n306paxeHUN ¢ TTOMOIIHIO0 COOMPAIOIEeH TMH3HBI.
. Onpenenenre (OKYyCHOTO PACCTOSIHUSI U ONTHYECKOM CHIIBI

cobuparoreil TUH3bL.

. O1bITHI 1O Pa3JI0KSHUTO 0eoro ceera B CIICKTP.
. OnpITEI 11O BOCIIPUATHUIO LIBE€TA MNPEIAMETOB IIPpHU HUX Ha6J'II021€HI/II/I

yepes3 BETOBBIC (DHIIBTPHI.

Pasznen 12. KBanToBBI€E SIBJICHUA

Omnsrtel Pesepdopna u muranerapHas Moaens atomMa. Moaens atoma
bopa. MHcnyckanue u morjoumeHue cBera aTtoMoMm. KBaHTEIL
JIuneiuaTele CIIEKTPHI.

PagnoaktuBHOCTE. Anb(da-, Oera- m ramma-usinydeHus. CrtpoeHue
aToMHOrO snpa. HykiionHas Mosiens aToMHOTro sipa. MI3oTomsr.



PannoakTuBHble npeBpanienus. [leproa nomypacnana aTOMHBIX sLEp.

SnepHble peakiuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO
qucen. DHEpPrusi CBA3M aTOMHBIX saep. CBsi3b MacChl M IHEPIHUU.
Peaknun cuHTe3a m meneHus spep. Mcerounmkm sHeprun ConHnma u
3BE31 (MCO).

Snepnas sHepreTtuka. JleHMcTBUS paJHMOAKTUBHBIX HW3JIyYEHUU Ha
skuBble opranu3Mbl (MC).

JdeMoHCcTpaLIuU

1. CreKTpbl U3IIyUYCHUS U MOTJIOMIECHUS.

2. CrnexTpsl pa3InyHbIX Ta30B.

3. CoekTtp Bogopo/a.

4. HaGntoienue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMNX U3TyICHHH.

6. PerucTpanmsi U3iaydeHUs] NMPUPOIHBIX MHHEPAJIOB M IMPOAYKTOB.

JlabopaTopHble padoThbl U ONBITHI

1. HaGnroneHre CIJIONIHBIX W JIMHEHYATBIX CIEKTPOB HM3ITyUCHHSI.

2. UccnenoBanue TPeKOB: U3MEPEHUE SHEPIHUHU YaCTULBI 110

TOPMO3HOMY ITyTH (TI0 poTOrpadusim).
3. H3mepenne paanoakTUBHOTO (oHa.

I[HoBTOpPHTE/ILHO-00001IAK0IIMIT MOAYJIb

IToBTOpHTEIBHO-0000AIOIINI MOIYJb MpeHa3HauYeH JUTSt
CHCTEMAaTH3allUl U O0OOOIIEHUS MPEAMETHOTO COACpPKaHMS M OIBITa
JeSITEIIbHOCTH, MPHOOPETEHHOTO NMPU HM3YYEHUH BCEero Kypca (U3MKH, a
TaKKe ISl MOATrOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY I1O
(bu3uKe 1 00yJaroIUXCsl, BRBIOPABIIUX 3TOT YUCOHBIN TIPEIMET.

ITpu H3y4YeHUU JTAaHHOTO MOy ISt peanu3yroTcs u
CHUCTEMATHU3UPYIOTCSI BHABI JACATEIBHOCTH, Ha OCHOBE KOTOPBIX
obecrieunBaeTcsl JOCTI)KEHHE TPEAMETHBIX W MeETalpeaMEeTHBIX
IUTAHUPYEMBIX  pEe3yJIbTaTOB OO0y4YeHHs, (QOpPMHUPYETCS eCTeCTBEHHO-
Hay4YHasi TpPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB WCCIIECIOBAHUS
ABICHUN TPUPOABI W TEXHUKH, OBIIAJCHHE YMEHUSIMH OOBSICHATH
(usnueckue sIBICHUS, IPUMEHSIS 1TOJIy4YeHHbIC 3HAHUSI, PelIaTh 3aJa4H,
B TOM YHCJI€ Ka9ECTBEHHBIC U IKCIIEPUMEHTAIBHBIC.

[MpuHIUNUANbHO JESTEIbHOCTHBIM XapaKTep [JaHHOrO pasjena
peanusyercs 3a CYET TOTO, YTO YydYalIuecs BBINOIHSAIOT 3aJaHusl, B
KOTOPBIX UM TIpeIaraeTcs:



e Ha OCHOBE IMOJYYEHHBIX 3HAHUM pacmo3HaBaTb M HAYYHO
00BSICHATh (DU3UYCCKHUE SIBICHUS B OKPYXKAWOIICH NOpHpoac H
TMOBCEIHEBHON JXHU3HH,;

®  KCIOJB30BaTh HAY4YHBIC METOABI HCCIICIOBAaHUS (DU3NISCKUX
SIBIGHUH, B TOM YMCJE [Jis MPOBEPKU THUIOTE3 U TMOJYUYCHHS
TEOPETUUYECKUX BBHIBOJIOB;

e OOBSCHATH HAYYHBIC OCHOBBI HAMOOJICEC BAXKHBIX JOCTHIKCHUU
COBPEMEHHBIX  TEXHOJOTHUH, HaIpuUMep, MNPaKTHICCKOTO
HCIIOJIB30BAaHUS PA3IUYHBIX MCTOYHHUKOB DHEPTHH HA OCHOBE
3aKOHa TPEBpPAICHUS] U COXPAHEHUsI BCEX U3BECTHBIX BHUJOB
SHEPTHUU.

Kaxngass u3 TeM HmaHHOTO pazjena BKIOYAET JKCIEPUMEHTAIbLHOE
ucciueoBaHne — obOoOImmaromero — xapaktepa.  Pasmenm  3aBepraetcs
MPOBEACHUEM NHAaTHOCTUYCCKON M OIIEHOYHOHN pabOTHI 3a Kypc OCHOBHOI
IIKOJIBI.



2. llnanupyemble npeaMeTHble pe3ybTAaThl MO
pusuke.

Nsyuenune yuebnoro mpeamera «Dusmka» Ha ypOBHE OCHOBHOIO
o0mero o0pa3oBaHUsI JOJDKHO 00ECICUHMBATH JOCTHIKCHHE CICHYIOLIUX
JUYHOCTHBIX, METANPEJAMETHBIX M  MPEIMETHBIX  00pa3oBaTesIbHBIX
PE3yIbTATOB.

JIMYHOCTHBIE PE3VIJIBTATHI

IIaTpuoTH4YeCKOe BOCNIUTAHUE:

—TIpOsSIBJICHUE HHTEpeca K HCTOPUH U COBPEMEHHOMY COCTOSIHHIO
POCCHUICKOW (PU3HUCCKON HAYKH;

—IEHHOCTHOE OTHOIIEHHE K JOCTH)KEHHUSIM POCCUNHCKHX YYEHBIX-
(pm3uKOoB.

I'pasxkaaHcKoOe M J1yXOBHO-HPABCTBEHHOE BOCIMTAHME:

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJCHHH OOIIECTBEHHO-
3HAYUMBIX M OTHUYECKHUX IMPOOJEM, CBS3AHHBIX C MPAKTHUYECKUM
MIPUMEHCHHUEM JIOCTH)KEHUH (PU3UKU;

—O0CO3HaHNE BaXKHOCTH MOPAJIbHO-3TUYECKUX NMPUHIMUIIOB B JEATEIBHOCTU
Y4€HOro.

IcTreTH4YecKoe BOCIIUTAHHE:

—BOCHPUATHE ICTETUUECKUX KadyecTB (U3NIECKON HAyKH: e
TapMOHUYHOT'O MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.
IlenHOCTH HAYYHOIO MO3HAHUS:

—OCO3HaHHE IIGHHOCTH  (u3MYeckoW HAayKH KaK  MOIIHOTO
WHCTPYMEHTa IIO3HAHUS MHpa, OCHOBBI PA3BUTHUSA TEXHOJOTHUH,
BayKHEHIIEH COCTABIISIIOLIEH KYJIBTYPBI;

—pa3BUTHE HAy4YHOU JTF0003HATENIBHOCTH, MHTEpeca K
HUCCJIEJOBATEILCKOMN A€ TEIbHOCTH.
dDopMuUupoBaHUe KYJIbTYPbI 3JO0POBbSI u

3MOIMOHAJIHLHOI00JIATONMOJIY YU sI:

—OCO3HaHWE IEHHOCTH Oe3omacHoro oOpasza JKM3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAXXHOCTH IPABUJII OE30IIACHOTO MOBEICHUS HA
TpaHCIIOpPTE, Ha JOporax, ¢ DOJEeKTPUYECKHUM U  TEIUIOBBIM
000py/IOBaHHUEM B JIOMAIITHUX yCIOBHUSIX;

—c(OpMHUPOBAHHOCTh HaBbIKa pe(dIIeKCHH, NMPU3HAHHWE CBOEro IpaBa Ha
OIIMOKY M TaKOT'0 e IIpaBa y Ipyroro 4ejJoBeKa.

TpyaoBoe BoOCIIUTAHME:

—AaKTHUBHOC€ Y4YaCTHC B PCIICHUU TMPAKTHUYCCKUX 3aaad (B paMKax
CEMBbH, WIKOJBI, TOpojAa, Kpas) TEXHOJIOTHYECKOM M COLHAIBHOM
HaNpaBIEHHOCTH, TPEOYIOIINX B TOM YHCIE U (PU3MIECKUX 3HAHMIL;



—HHTEpPEC K NPAKTHYECKOMY H3y4YEHUIO mpodeccHii, CBsI3aHHBIX C
(puzukoii.

IDKOJIOTHIECKOe BOCTIUTAHHUE:

—OpHUEHTalMsl Ha NpPUMEHEHHE (U3MYECKUX 3HAHUK ISl pEelICHUs
3a7a4 B OOJIACTH OKPY KAIOIIEH Cpeipl, MNIAHUPOBAHUS IMOCTYNIKOB 1
OIIEHKHU X BO3MOXHBIX ITOCIICICTBUM JJIsI OKPYKAIOIIEH CpEeIbl;

—OCO3HaHHE TJI00ATBHOTO XapaKTepa JKOJOTHYSCKHX MpodiIeM Hu
IMyTel UX pelIeHus.

Ananranvsi o0y4aonierocsi K U3MeHs IO IUMCSI
YCJIOBHUSIM COUUAJIBHOW M IPUPOJAHOM cpeabl:
—TMOTPeOHOCTh BO B3aMMOJICHCTBUHM NPH BBIIOJHEHWH HCCIEAOBAHUN M

MIPOEKTOB (PM3MYECKON HANpPaBICHHOCTH, OTKPBITOCTH OIBITY H

3HAHUAM IPYTHUX;

—TOBBIILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3  MPaKTUUYECKYIO
JIeSITEIBHOCTB;

—rnoTpeOHOCT, B (OPMUPOBAHMM HOBBIX 3HAHHWA, B TOM YHCIE
(hopMyIHpOBaTH MU, TOHATHS, TUIOTE3Bl O (HU3MUECKHMX OOBEKTax
" ABJICHUAX

—OCO3HaHNE NEPUIUTOB COOCTBECHHBIX 3HAHMH M KOMIICTEHTHOCTEH B
obnacTu GU3NKH;

—IUIaHUPOBAaHUE CBOEr0  pa3BUTHUsI B  NPUOOPETEHHWH  HOBBIX
(puszmyeckux 3HaHMUIA;

—CTPEMJICHHUEC AaHAJIM3UPOBATH W BBIABJIATH B3aMMOCBA3U IMPUPOJBI,
obmiectBa M OSKOHOMHMKHM, B TOM 4YHCJIE C HCIOJIb30BAaHHEM
(puszmveckux 3HAHNIM;

—OLIEHKA CBOMX JICHCTBUH ¢ yYETOM BIIMSTHUSI Ha OKPY KaIOIIYIO Cpeny,
BO3MOJKHBIX I'JI00QIBHBIX MTOCIIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATHI

YHI/IBSPCEIJ'H)HBIG IIO3HABATCIbHBIC HeﬁCTBHH

ba3oBble JJorndecKne TelCTBUA:

—BBISIBIIAITh W XapaKTEPU30BaTh CYNIECTBEHHbIC TNPU3HAKH OOBEKTOB
(sBHCHMI);

—YyCTaHaBJIWBATh CYIIECTBEHHBIN MpU3HAK KJaccudukanmu,
OCHOBaHUs 1151 OOOOIICHUS I CPABHECHUSI;

—BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B paccMaTpUBAEMbBIX
¢axTax, JaHHBIX W HAOJIOJICHUSX, OTHOCSIIUXCS K (HUIHIECCKUM
SIBJIEHUSIM

—BBISIBIIATh PUYUHHO-CJICJACTBEHHBIC CBS3U MPHU H3YYCHUU (PU3UICCKHUX
SIBICHUH W  TPOILECCOB; JenaTh BbIBOABI C  HCHOJIb30BAaHUEM
JNIETYKTUBHBIX M WHAYKTHBHBIX YMO3aKIIOUYEHUU, BBIJIBUTATh THIOTE3bI
0 B3aUMOCBS35X (PU3NYCCKUX BEIUYHH;



—CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pemeHus ydeOHOH Qu3ndeckoit
3a/1a4u (CpaBHEHUE HECKOJBKHX BAapHAaHTOB pEIlIeHUs, BEIOOp Hambosee
MOAXOMSIIETO ¢ YIETOM CAMOCTOSTEIIBHO BBICICHHBIX KPUTEPHCR).
Ba3oBble ucciiefoBaTe/IbCKHe JAelCTBUS:

—MWCIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbLCKUA HHCTPYMEHT
TTO3HAHMUS;

—TMpPOBOJUTh IO CAMOCTOSITEILHO  COCTaBJICHHOMY IUIaHy  OIIBIT,
HECIIOKHBIH (U3MUECKUH HSKCIEPUMEHT, HEOOIBIIOE HWCCIeIOBaHNE
(hM3MUecKOro SIBJICHUS;

—OIIeHUBAaTh HAa NOPUMEHUMOCTH H JOCTOBEPHOCTH WH(OPMAIIHIO,
MMOJIYYEHHYIO B XOJIC UCCIICAOBAHUS WA SKCTICPUMCHTA;

—CaMOCTOSITeIbHO  (OpMYyNIHpPOBaTh  O0OOIICHUS W  BBIBOABI IO
pe3yibTaTaM MPOBENEHHOTO HAOIIOICHMS, OIBITA, UCCICIOBAHUS;

—TPOTHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE (PUIHUSCKUX
IPOIIECCOB, a TaK)Xe BBIIBHUTATh IPEIMOJIOXEHUS 00 WX Pa3BUTHH B
HOBBIX YCJIOBUAX U KOHTCKCTax.

Pabora ¢ undpopmanmueii:

—TOPUMEHSTh pPa3JIUYHBIC METOIBI, HHCTPYMCHTHI H 3aIllpOCHl TIpH
MOWCKE W OTOOpe WHPOPMAUMKU WA JaHHBIX C y4EéToM
MPEII0KCHHOU YUeOHOU (U3UUCCKOM 3a1a4u;

—aHaJN3UPOBATh, CHCTEMaTHU3UPOBATH u HHTECPIPETHPOBATH
WH(GOPMAITHO Pa3INYHBIX BUJIOB U (DOPM TIPEICTABICHUS;

—CaMOCTOSTEIPHO BBIOMPATh ONTHMAIbHYIO (OpMy  TIpelCcTaBIICHUS
nHQOpMaMK W WUTIOCTPUPOBATH peliaeMble 3aJadd HECIOKHBIMU
CcXeMaMH, [uarpaMMaMHy, HHOW rpaduKoi U MX KOMOMHAIIUAMH.

VHuBepcanbHble KOMMYHUKATHBHbIE 1€HCTBUS

Oo0menue:
—B X0/ 00CYXACHHs Y4eOHOTO MaTepuaia, pe3yiIbTaToB Jab0paTOPHBIX
paboT 1 NMPOEKTOB 33JaBaTh BOIPOCHI 110 CYIIECTBY 00CYk/1aeMOH TEMBbI
W BBICKA3bIBATh HJACH, HAICJICHHBIC Ha pemICHUE 3agadyu U
noJiiep>kanre OJarokenaTeIbHOCTH OOIIEHHS;
—COIIOCTaBIIATh CBOM CYXKJCHHUS C CYXKICHHSIMHM JPYTHX YyYaCTHHKOB
JHasiora, 0OHapy X KMUBaTh PA3JIMYUE U CXOJICTBO MTO3UINIA;
—BBIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;
—IIyOJINYHO TIPEACTABISATH PE3YJILTATHI  BBIMOJHEHHOTO (U3HYECKOTO
ornbITa (IKCIIepUMEHTA, UCCIIEIOBAHUS, IPOSKTA).
CoBMecTHasl 1eSITEJILHOCTH (COTPY/IHHMYECTBO):
—IIOHHUMAaTh 158 HCIIO0JIB30BAaTh npeumMyuiecTrea KOMaH}IHOfI 158
WHIUBHUIYAJIHHONH PabOThI NMPH PEIICHUHW KOHKPETHOH (H3nYecKon
MPOOIIEMBI;



—TIpPUHAMATh LEJIM COBMECTHOH  JIEATEIbHOCTH, OpPraHU30BBIBATH
JIeHCTBUSL 1O €€ JIOCTIKEHHUIO: pachpelessiTh PO, 00CyXaaTh
MPOTIECCHI WM PE3yNbTaThl COBMECTHOI paboThl; 0000maTh MHEHHS
HECKOJIbKHX JTIOJICH;

—BBINOJIHATE CBOIO 4YacTh paboOThl, JOCTHUrasi KadeCTBEHHOTO
pesynbpTata MO CBOEMY HANpPaBICHHUIO W KOOPIAWHHPYS CBOU
JIEUCTBUS C APYTUMH YJI€HAMU KOMAaH/IbI;

—OLICHUBATh KadeCTBO CBOErO BKJaJa B OOMMUH HPOIYKT IO
KPUTEPHUSIM, CaMOCTOSITEJIBHO C(OPMYJIMPOBAaHHBIM yYaCTHUKAMU
B3aNMOJICHCTBHSI.

yHI/IBepCHHLHLIC PCryJIATUBHBIC ,I[eflCTBPISI

CamMoopraHms3anus:

—BBISIBIISITE TIPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CHUTyalusX,
TpeOyromuX UIsl perIeHus (PU3NIecKuX 3HaHUMH;

—OpHUEHTUPOBATHCA B PAa3IUYHBIX IIOJAXO0JaX IPUHATUA PELICHUMN
(MHIMBHUyallbHOE, TPHUHATHE pEIIeHHWs B TPYyINIe, NPUHATHE
pemeHui TpyImoii);

—CaMOCTOSITEJIbHO COCTaBJISATh AJITOPUTM  pElIeHHUs] (U3NUECKOU
3a/1a4¥ UJIM IUIaHA UCCJIEIOBAHUS C YUETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX  BO3MOJXKHOCTEH, apryMEHTHPOBATh  IpeajiaracMble
BapUaHThl PELICHUI;

—1enaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 33 PEIICHHE.
CamMoOKOHTPOJBb (pediiexcus):

—J1aBaTh aJeKBATHYIO OIGHKY CHUTyallMd M Ipemiararb IulaH eé
U3MEHEHHS;

—OOBACHATh NPUYUHBI JOCTIDKCHHS (HEJOCTIDKCHHS) pPe3ylabTaToB
JIeSITEIbHOCTH, 1aBaTh OLIEHKY ITPUOOPETEHHOMY OIIBITY;

—BHOCHTH KOPPEKTUBBI B JIESTEIBHOCTh (B TOM YHCIIE B XOJI BBIITOJTHEHHS
(hU3UYECKOro WCCIEIOBAaHMS FJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOATENbCTB, M3MECHHUBIINXCS CHUTyallli, yYCTAaHOBJICHHBIX OIIHOOK,
BO3HHUKIIUX TPYIHOCTEH;

—OIICHNBATh COOTBETCTBUE PE3yjbTaTa IEIU U YCIOBHIM.
OMOLMOHAJIBHBIA HHTELICKT:

—CTaBUTH ce0sl HAa MECTO Jpyroro 4ejoBeKa B XOJE cIopa WIH
JUCKyCCHUM Ha HaydHYyIO TeMy, IMOHHMaTh MOTHBBI, HAaMEPEHUS U
JIOTUKY JIpyroro.

IIpunsiTHue ceds1 U APYIrUX:

—IpHU3HaBaTh CBOE NPaBO Ha OIIMOKY IPH pemieHnH (HU3NIECKHX
3a/lad WJIA B yTBEP)KACHUAX HA HAyYHBIE TEMBI M TaKOE K€ IPABO
JIpyToro.



[MPEAMETHBIE PE3VIIBTATBI

7 kiacc

[IpenmeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE [OJDKHBI OTPaKaTh
c(hopMHUPOBAHHOCTH Y O0YUYAIOIINXCS YMCHUI:

—TWCIIONIF30BaTh MOHATHA: (PU3WUECKHEe U XHUMHWYECKHE SIBICHMUS,
HAOIIOJCHUE,  OKCICPUMCHT, MOJCIb, THIIOTE3a;  CIUHHIIBI
(pm3uUeckux BEIMYHH; aTOM, MOJICKyJla, arperaTHble COCTOSHUSA
BelmecTBa (TBEPIOE, JKHUAKOE, Ta3000pa3HOe); MEXaHUICCKOES ABMKCHUE
(paBHOMEpHOE, HEpPaBHOMEpPHOE, MPSIMOJIMHEHHOE), TpPacKTOPUs,
paBHOncHcTBYOIAs cwi, Aedopmarus (ynpyras, IUIaCTHYSCKasi),
HEBECOMOCTB, COOOIIIAFOIIINECS COCY/IBI;

—pa3nu4ath sBICHUS (MU Py3usi; TETUIOBOE IBIKCHUE YAaCTHII BEIISCTBA;
paBHOMEpPHOC JBIDKCHHE, HCPAaBHOMEPHOE JBI)KCHHUC, HWHEPIUS,
B3aUMOJICHCTBUE TEJI; paBHOBECHE TBEPBIX TEJI C 3a- KPEIJIEHHOW OChIO
BpalleHUs;, Tepefada MaBICHUS TBEPABIMHA TeJIaMH, JKUIKOCTAMH H
razamMu; artMoc(epHOe [aBIICHWE, IUTABAHHE TEJ; IPEBPAIICHUS
MEXaHNYECKOW 3HEepruu) MO ONHUCAHHUIO MX XapaKTEepPHBIX CBOICTB U HA
OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBIICHHUC;

—pacro3HaBaTb IIPOABIICHUEC HN3YUYCHHBIX (1)I/ISI/I‘ICCKI/IX SBJICHUH B
OKpY’KaroIIeM MHpPE, B TOM JHcIe (PU3UIEeCKUe SIBICHUS B TIPHU-POJIEL:
MIPUMEPHI IBMKCHUS C PA3TUYHBIMHA CKOPOCTSIMH B )KHBOW M HEXKUBOU
HpUpoAe; INEUCTBUE CWIbl TPEHUS B NPUPOJE U TEXHUKE; BIIUSHUE
atMOoCc(epHOTO [aBJCHHUS Ha JKUBOW OpPraHW3M; IUIaBaHUE PBHIO;
ppIYaru B TeEJIE YeJIOBEKa;, IPH 3TOM IIEPEBOJUTH MPAKTUIECKYIO
3a7a4y B YYEOHYIO, BBIJICIISITH CYIIECTBECHHBIC CBOWCTBA/MPU3HAKH
(pusznueckux siBICHUIN;

—OIIUChIBAThH HU3Y4YCHHBIC CBOMCTBA TE€I W qJI/ISI/I‘IeCKI/Ie SIBJICHUA,
UCIIONTB3YST (PU3MYCCKHE BEIWYHHBI (Macca, OOBEM, IUIOTHOCTH
BEIIlECTBA, BpPEMsI, MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YIIPY-
FOCTH, CHJIa TSDKECTH, BEC Teja, CHjla TPCHUs, aaBiicHue (TBEPIOTO
Tena, JKUAKOCTH, Ta3a), BBITAJIKUBAIOIIAS CHJIAa, MEXaHHYSCKas
paboTa, MOIHOCTH, IUICYO CHIBI, MOMCHT CHJIBI, KO3((PHUIIUCHT
I10JIE3HOTI'O ﬂeﬁCTBHﬂ MECXaHU3MOB, KHHCTHUYCCKAsd U IIOTCHIHAJIbHAas
SHEPTHUs); MPH OINHWCAaHUW TPABWIBHO TPAaKTOBaTh (HUINIESCKUU
CMBICIT HCIIOJIb3YEMbBIX BEIIMYWH, WX OOO3HAUYCHUS U CIUHUIIBI
(pu3UUecKUX BEIIMYUH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIIHC JTAHHYFO
(pm3nUecKyio BEeIWYMHY C APYTUMH BEJIMYMHAMH, CTPOHUTH I'paduku
W3YyYCHHBIX 3aBUCUMOCTEH (PU3UYCCKHUX BEIIH-YUH,

—XapaKkTepu30BaTh CBOMCTBA TeJl, (PU3MYECKUE SIBJICHUS W TMPOIIECCHI,
WCITOJIBb3Ysl MIPaBUJIa CJIOKCHHS CHII (BIIOJIb OJTHOM MPSIMOW),



3akoH I'yka, 3akon Ilackains, 3akoH Apxumena, IpaBUiIO0 PaBHOBECUS
pbryara (OJI0Ka), «30JI0TOE MPABUII0» MEXaHUKH, 3aKOH COXPaHCHUS
MEXaHWYECKOW  SHEPruH; TMpH  STOM  J1aBaTh  CJIOBECHYIO
(opMmynmHupoBKy 3aKOHa M 3alHUCBIBATh €ro  MaTEeMaTHYECKOe
BBIP@KECHUE;

—O0O0BACHATH (PU3HMUECKUE SBJICHUS, IPOIECCHl M CBOWCTBA TEI, B
TOM YHCJIE€ U B KOHTEKCTE CHTyallld NPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbBISBIATh HPUYUHHO-CIICJICTBEHHBIE CBS3U, CTPOUTH
o0BsicHeHHe u3 1—2 JIOrMYecKMxX IIaroB ¢ omnopo Ha 1—2
N3yYEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUM, (PU3NUECKHX 3aKOHA
WUJIM 3aKOHOMEPHOCTH;

—pemarb pacy€THble 3ajaun B 1—2 neicTBHs, UCHOJIB3Ys 3aKOHBI U
(opmyisl, cBsi3pIBatolMe (U3NUECKUE BEIWYWHBI: Ha OCHOBE
aHaIM3a  yCIOBHUs  3aJadd  3allMChIBaTh  KPAaTKOE  YCIJIOBHE,
MOJICTABJATh (HU3UUECKHE BEJIUYUHBI B (OPMYJIbI U IPOBOJHTH
pacuéThl, HaXOJIHWTh CIIPABOYHBIC JaHHBIC, HEOOXOIUMBIC JUIS
pemieHus  3a1ad, OLEHUBATh  PEWIMCTUYHOCTh  ITOJIYyYCHHOU
(puznUecKoil BEIUYHUHBI;

—pacrno3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MHPH ITOMOIIH
(M3MUecKNX  METOJOB; B  ONHCAaHWUM  HCCICAOBAHHUSA  BBIACIATH
IpoBepsieMOe  MpeAroJiokeHue  (TuIoresy),  pasjiudarb U
WHTEPOPETUPOBATH IOJYUYEHHBIH pe3ysbTaT, HAXOAWTh OIIMOKH B
XOJICOTIBbITA, JIeJIaTh BHIBOJIBI 110 €r0 pe3yabTaraMm;

—TIPOBOJIUTh ONBITEI 1O HAOIMIOACHWIO (U3MUECKUX SIBJICHUH WIIH
(huznueckux CBOWCTB Te: (hopmyIupoBaTh MIpoBEpsieMbIe
MPEANONOKEeHUs,  COOMpaTh  YCTAaHOBKY M3  MPEIIOKEHHOTO
000pyI0BaHMSI, 3AMUCHIBATh X0 OIbITa U (DOPMYIHUPOBATH BHIBOIBI;

—BBINOJIHATE IIPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tela,
00bEMa, CHIIBI M TEMIIEpaTyphl C HCIOJB30BAHHEM AaHAJIOTOBBIX U
IU(GPOBBIX MPUOOPOB; 3aMMCHIBATH MMOKA3aHUS MPUOOPOB C y4ETOM
3aJJaHHOM a0COJIFOTHOW MTOTPEITHOCTH U3MEPEHU;

—TMPOBOJIUTH MCCIICTOBAHNE 3aBUCHUMOCTH OJIHOW (PU3NUECKON BEITIUIHUHBI
OT JIPYTOA C HCIIOJIBF30BAHUEM IMPSIMBIX H3MEPEHHH (3aBHUCUMOCTHU
IIyTH PAaBHOMEPHO JBWXKYILErocs Tejla OT BPEMEHM JBUXKEHUS Teja;
CHITBI TPECHUS CKOJBXXEHUS OT CHIIBI JTaBJICHUS, KadecTBa 0OpaboTKH
ITOBEPXHOCTEH TEJI M HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOMIaad
COINPUKOCHOBEHHUSI TE€JI; CHJIBl YIPYTOCTH OT Y UIMHEHUs IPY>KUHBI;
BBITAIKMBAIONIEH CHJIBI OT 00bEMa IMOTrpYKEHHOM YacTH Tejla U OT
IJIOTHOCTH JKHJIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tena, OT
rIyOWHBI, Ha KOTOPYIO MOTPY’KEHO TEJIO; YCJIOBHH IUIaBAaHUS T,
YCIIOBUH paBHOBecHsI pblyara ¢ OJIOKOB); y4yacTBOBaTbh B
IJIAHUPOBAHUHU Y4YEeOHOIO HCCIEAOBAHUSA, COOHMpAaTh YCTaHOBKY H
BBITIOJIHSITH ~ HM3MEPEHUs,  CIeAys  MPEIJIOKEHHOMY  IIIaHy,



(ukcupoBarh pe3ynbTaThl MOJYYCHHOH 3aBUCUMOCTH (H3UUECKHX
BEJIMYMH B BHJIE IMPEIOKECHHBIX TaOMWUI W TpadHKOB, JeiaTh
BBIBOJIBI 110 PE3YJIbTATAM MCCICAOBAHUS;

—TIPOBOJINTh KOCBEHHBIC HM3MEPECHMA (PU3MUECKUX BEINYUH (IIJIOTHOCTH
BEILIECTBA JKMJIKOCTH W TBEPIOrO Teja; CUJIa TPEHHUS CKOJIBbKCHHS;
JIaBJICHHE BO3AyXa; BBITAJKUBAIOMIAsl CHJIA, JEHCTBYOIIAs Ha
MOTPY>XEHHOE B )XUAKOCTH TeJIO; KO3 (DHUIIMEHT MOJIE3HOT0 AEHCTBUA
MPOCTBIX MEXaHU3MOB), CJIEIys NPEII0KECHHOW HHCTPYKIHH: IIPH
BBITIOJIHEHUHM U3MEPEHUH COOMpPaTh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
1 BBIYHUCIISATH 3HAUCHNE NCKOMOW BEIINYNHBI;

—coOmonaTh MpaBWIa TEXHUKH  OE30MMacHOCTH TIIpu  padore ¢
1200paTOpHBIM 000PYJOBAHHEM;

—yKa3blBaTh IPHUHIWINBI JIEHUCTBUS TPHOOPOB W TEXHHYECKHUX
YCTPOWCTB: BECBHI, TEPMOMETpP, JAUHAMOMETP, COOOIIAIOMHECs
cocynnl, OapoMeTp, pblUar, MOJABHKHBI W HEMOIBHKHBIN OJIOK,
HAaKJIOHHAs! TIJIOCKOCTh;

—XapaKTepHu30BaTh TNPHUHIUIBI JACHCTBHUS HW3YYEHHBIX INPHOOPOB U
TEXHUYECKHUX YCTPOMCTB ¢ OMOpPOil Ha MX OMHUCAHUSA (B TOM YHCIE:
MOJIIINITHUKY, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUM IIpecc,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HCIOJb3Ys
3HAHHMS O CBOMCTBaX (U3NUYECKUX SIBIICHUH W HEOOXOJAUMBbIE
(pusznueckue 3aKOHBI U 3aKOHOMEPHOCTH;

—MPUBOAUTE TNpuUMepbl / HaXOAUTh HWH(DOPMAIMIO O MpUMEepax
MIPAKTUIECKOTO HCTIOJTb30BAHUS uzmaeckux 3HAHUH B
[OBCEJHEBHOM  MW3HWM Juis  oOecrieyeHHuss OE30MaCHOCTH  NpH
oOpamieHun ¢ TpuOOpaMM W TEXHUYECKHUMH  YCTpOWCTBamu,
COXpaHEHUsI 3J0POBBSI M COOJIIOJIGHUSI HOPM 3KOJIOTHYECKOTO
MTOBEJICHUSI B OKpY Kaloleil cpese;

—OCYIIECTBISITh OTOOpP MCTOYHHMKOB HH(popMmanuu B ceTH VHTepHeT B
COOTBETCTBUU C 3aJaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIUXCSl 3HAHUN M MyTEM CpPaBHEHHMsS pPa3jMYHBIX HCTOYHHKOB
BBIICISITE MH(OpPMAIMIO, KOTOpas SIBISETCS  HPOTUBOPEYUBOM WM
MOXET OBITh HETOCTOBEPHOIL;

—MWCHOJIb30BaTh IPHU BBINOJHEHUH Y4YeOHBIX 3aJaHUi Hay4dHO-
MIOIYJIIPHYIO JIMTEpaTypy (PU3NYEcKOro CoAeprKaHHsl, CIIPABOYHBIE
marepualbl, pecypchl cetu VHTEpHeT; BIaJaeTh npuémMamu
KOHCIIEKTUPOBAaHMS TEKCTa, MpeoOpa3oBaHus HH(POpPMAUU M3 OJHOM
3HAKOBOW CHCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHbIE KPaTKHUE TUChbMEHHBIC U YCTHBIE COOOIICHUST Ha
OCHOBE 2—3 MCTOYHUKOB MHpOpManuu (U3HYECKOTrO CO-



JIep>KaHusl, B TOM 4YHCJIe MyOJIMYHO AejaTh KPaTKHE COOOIIEHUS O
pe3ynbTaTax IPOEKTOB MM YYEeOHBIX HCCICAOBAHHI; IPH STOM
rpaMOTHO HCIIOJIb30BaTh M3YUYEHHBIM NOHSATHUWHBIM amnmapar Kypca
(puzukm, conpoBoXAaTh BHICTYIUICHHUE MPE3CHTALINCH;

—TIpHU BHINOJHEHUU y4EOHBIX MPOEKTOB M HCCIEAOBAHUN pacHpeacisaTh
00513aHHOCTH B I'PYIIII€ B COOTBETCTBHUU C ITOCTABJICHHBIMU 3a1adyamu,
CIIEIUTH 32 BBINIOJHEHHEM IUIaHA ACHCTBUH, aJ€KBAaTHO OIICHUBATh
COOCTBEHHBIN BKJIaJ B JCSITEIBbHOCTh TPYIIBI; BBICTPANBATh
KOMMYHMKAaTUBHOE B3aHUMOJECHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

8 kJuacc

[IpenmerHbie pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPa)KaTh
c(hOpMHUPOBAHHOCTh Y 00YHYAIOIIUXCS YMECHHINA:

—MWCHOJIb30BaTh IOHSATHSA: Macca M pa3sMepbl MOJIEKYJ, TEIJIOBOE
JIBIDKCHHE AaTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHS BEIECTBa,
KPUCTAINIMIECKHE W aMOp(HBIE  TEJd,  HACBIIIEHHBIA U
HEHACBIIIEHHBII  MMap, BIAKHOCTh  BO31yXa;  TeMIepaTypa,
BHYTPEHHSISI ~DHEprus, TEIUIOBOW  JBHUraTelb; dJIEMEHTapHBIN
SIIEKTPUYECKUM  3apsii, SJIEKTPUYECKOoe TIIoJIe, MPOBOJHUKH U
JIMRJIEKTPUKH, TTOCTOSTHHBIA 3JIEKTPUUECKNI TOK, MArHUTHOE TIOJIE;

—paziu4aThb SIBIICHUS (TemioBoOE paciupeHue/coxaTue,
Terulonepeaya, TeIIOBOE PaBHOBECHE, CMAuUBAaHUE, KallWJIISAPHbIC
SIBJICHUS, WCIIAPEHHUE, KOHJICHCAIWs, IUIABJIICHUE, KPUCTAILIM3AIUS
(oTBepaeBaHME), KWIIEHWE, Teronepeaada  (TEIIONPOBOJHOCTB,
KOHBEKLHS, W3JIydeHHEe); DOJIEeKTPU3aluMs Tel, B3auMOJCHCTBHUE
3apsiIoB, JCHCTBHUS JJIEKTPHUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBHE MAarHUTOB, JCHCTBHE MAarHUTHOTO rmoJjsl Ha
IIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHWTHAsi MHIYKIIHS) O OIHUCAHHIO
HX XapaKTepHBbIX CBOHCTB U HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PM3NUYECKOE SIBJICHUE;

—pacro3HaBaTh MPOSIBJICHHE W3YUYCHHBIX (U3NUYECKUX SIBJICHUI B
OKPY’KaroIlleM MHUpE, B TOM 4HCie PU3NIECKUE SIBIICHUS B IIPU-POJE:
ITIOBEPXHOCTHOE HATSHKEHHUE M KalWJUISIPHBIE SIBICHUS B IPHPOJIE,
KPHUCTAIIIIBI B NpUpOJe, n3irydyeHue ConHLa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3sbl, oOpa3zoBaHHWE pOCBHI, TyMaHa, WHEs, CHeEra;
SJICKTPUYECKHE SIBJICHHSI B aTMocdepe, O3JIEKTPHYECTBO IKHUBBIX
OpPraHM3MOB; MAarHUTHOE moje 3eMiu, Jpeid Tmomaro- coB, POJb
MarHuTHOIO TIOJIS JJIsl )KU3HH Ha 3eMJie, MOJISIPHOE CHUSIHUE; TIPU OTOM
MIepEeBOJAUTh IPAKTUYECKYIO 3ajJady B Y4eOHYIO, BBIICISTH
CYIIECTBEHHBIE CBOMCTBA/NIPU3HAKN (DU3UIECKUX SIBICHUM;



—OIINChIBaTh HM3yYEHHbIE CBOMCTBA TeJl W (PU3NYECKUE SIBICHMUS,
UCIIONB3Yysl (HU3MYECKHEe BEJIMYMHBI (TeMmIlepaTypa, BHYTPEHHsIS
SHEPrusi, KOJIMYECTBO TEIUIOTHI, YJIEJIbHAsA TEIUIOEMKOCTh BEIIECTBA,
yIeJibHasl TEIJIOTa TUIaBJICHUS, YIeJIbHasl TEIJIOTa NapooOpa3oBaHusl,
yIelibHasl TEIUIOTa CropaHus TOIUIMBa, KO3(P(UIIMEHT I10JIe3HOTO
JIEUCTBUS TEIUIOBOW MAaIIWHBI, OTHOCHTEIbHAS BIAXKHOCTH BO3/yXa,
SJEKTPUYECKHUN 3apsi, CHUJIa TOKa, DJIEKTPHUUECKOE HaIpPsDKCHHE,
CONPOTUBJICHUE IPOBOJHUKA, YIECIbHOE COINPOTHUBICHHUE BEIECTBA,
paboTta W MOLIHOCTH OJJICKTPHYECKOIO TOKa); IpH OIHWCAHUHU
MIPaBUIIBHO TPAKTOBATh (PU3MIECKUN CMBICI UCIIOJIB3yEMbIX BEITUYHH,
O603Ha‘{eHI/I$I u CANUHUIIbBI (I)I/I3I/I‘ICCKI/IX BCJIUYHH, HaXOIUThb
(opmytbl, CBSI3BIBAIONINE JAHHYIO (DU3UUECKYIO BEJIUYHMHY C APYTHMH
BEIMYMHAMH,  CTPOUTH  TIpaUKH  HM3YUYCHHBIX  3aBUCHMOCTEH
(puzmaecKux BEIUYNH;

—XapaKTEePHU30BaTh CBOMCTBA TeJ, (PU3UUCCKUEC SIBJICHHUS U IMPOIICCCHI,
WCTIOJNIb3ysI OCHOBHBIE IIOJIOXKEHHSI MOJIEKYJISIPHO-KHHETHIECKOH
TEOpPUN CTPOCHMSI BEIIECTBA, INPHUHIUI CYMNEpIO3UIUN ToJjied (Ha
KauyeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS 3apsifa, 3a- KoH Oma 1y
ydacTka uemnu, 3akoH Jxoyns—IJleHna, 3aKoH coXpaHEHUs SHEPIuu;
IIPH 3TOM /1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIKMCHIBATH €TO
MaTeMaTHYECKOE BBIPAKECHHE;

—OOBSICHATh (PU3UYCCKHUE MIPOIICCChI U CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE  CHUTyallMd  NPaKTHKO-OPHUEHTHPOBAHHOI'O  XapakTepa:
BBISIBIISITH IIPUYMHHO-CIIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE W3
1—2 noruyueckux mIaroB ¢ Oomopoil Ha |—2 M3y4YEeHHBIX CBOHCTBa
(puznueckux siBIeHUH, PU3NIESCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

—pemars pacy€THhIe 3aadyd B 2—3 JIEMCTBHS, WCHOJIB3YsI 3aKOHBI U
(GopMyJibl, CBs3bIBaOIIHE (DU3UYCCKUE BEJIUYHMHBI: Ha OCHOBEC
aHaJIM3a YCJIOBHS 3aJayd 3allMChIBATh KPaTKOE YCJIOBHE, BBIABIISTH
HEIOCTaTOK JaHHBIX JUISI pPElIeHUs 3aJiadd, BBIOMpATh 3aKOHBI H
(opmyibl, HeoOXonuMBIE TSI €€ pelIeHUs, NPOBOJAUTH PAcUYETHl U
CpaBHUBATh TIIOJIYYCHHOEC 3HAYCHUC (I)H?,PI'—IGCKOﬁ BCJIMYUHBI C
NU3BCCTHBIMU JAHHBIMH,

—pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTh NPH ITOMOIIH
(pm3UUecKUX  METONIOB; HCIIOJNB3ysS OMHCAHHWE HCCICIOBaHUA,
BBLICTIATE IMPOBEPAECMOE MPCAINOJIIOKEHUE, OINCHUBATH IMPABUJIIBHOCTH
MopsiiKa MPOBEJECHUs UCCIIENOBAHUS, A€TaTh BHIBOJBL;

—IIPOBOJINTH ONBITHI 1O HAOIIONCHUIO (U3MYECKUX SIBICHUN WIIH
(puszmaecknx CBOWCTB Ten (KaNmWJULSIDHBIE SIBICHUS, 3aBUCHMOCTH
JIaBJICHHUSI BO3JyXa OT ero o0béma, TeMIepaTypbl; CKOPOCTH
rporecca OCTBIBaHUsI/HarpeBaHHWsl IpU  M3JIyYEHHMH OT LBETa
W3ITyYaroIIeH/TTOTIIOMAoIed MMOBEPXHOCTH; CKOPOCTh HCTIApEHUS



BOABI OT TEMHEPATyphbl >XUAKOCTU U IUIOMIAAU €€ ITOBEPXHOCTH;
SJIEKTpU3alus TeJl U B3aUMOJEHCTBUE DJJIEKTPUUECKUX 3apsJiOB;
B3aUMOJENHCTBUE MOCTOAHHBIX MAarHUTOB, BU3yaJIU3alUsl MarHUTHBIX
MOJIEl TOCTOSIHHBIX MAarHUTOB; JEHCTBHSI MAarHUTHOTO TIOJNSA Ha
NPOBOJHUK C TOKOM, CBOMCTBAa JJIEKTpOMAarHuTa, CBOICTBaA
AJIEKTPOIBUTATEIIS TIOCTOSTHHOTO TOKA): hopmynupoBats
IpOBEPSIEMBIE MIPEIIOIOKEHNUS, coOupars YCTaHOBKY u3
MPEIJIO)KEHHOTO  00OpYJIOBaHHUs;  OIKCHIBATH XOJ  ONbITAa U
(opmyHpOBaTH BHIBOIBI;

—BBIIOJIHATh ~ NPSMBIE  U3MEPEHMS  TEMIEPaATypbl, OTHOCHTEIBHOMN
BJIQ)KHOCTHU BO3JAYyXa, CWJIbl TOKa, HANPSDKEHUS C MCIOJb30BaHUEM
QHAJIOTOBBIX MPHOOPOB W  JATYUKOB (U3WYECKUX  BEJIWUYUH;
CpaBHUBATh  pe3ydAbTaThl MU3MEPEHHMH C  y4é€TOM  3aJaHHOU
a0COJIIOTHOH TTOTPEITHOCTH;

—IPOBOJUTh UCCJICAOBAHUEC 3aBUCHUMOCTH OJHOW (hU3UUYCCKON BCITHUMHBI
OT JpYyroil ¢ HCIOIb30BAHHEM TMPSIMBIX H3MEPEHHH (3aBUCHMOCTH
CONPOTHUBJICHHUS MPOBOAHMKA OT €r0 JJIUHBI, IUIOMAAU MONEPEYHOro
CEUCHUs M YJEIBHOTO CONPOTHUBJICHUS BEIIECTBA MPOBOJHUKA; CHUIIBI
TOKa, WAYLIEr0 Yepe3 IPOBOJHUK, OT HANpPsKCHUS Ha INPOBOIHHKE;
HCCIEA0BAaHUE IMOCIEAOBATENBHOIO M MapaIeIbHOTO COEAMHEHUN
MIPOBOJHHUKOB): IJIAHUPOBATH HCCIEIOBaHUE, COOMpPATh YCTAHOBKY H
BBITIOJHSTh U3MEPEHHMS, CIIENysl MPEIOKEHHOMY IUIaHy, GUKCUPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBHCHMMOCTH B BHJE TaOMUIl U Trpadukos,
JleTIaTh BBIBOJBI 110 PE3YJIbTATaM HCCIIEIOBAHMS;

—TIPOBOJIUTh KOCBEHHBbIC H3MEpeHHs (HU3MUECKHX BeJIMUMH (yIenbHas
TEIJIOEMKOCTh BEIIECTBA, CONPOTHBIIEHHE IIPOBOJHUKA, paboTa H
MOIIIHOCTh ~ AJIEKTPUYECKOTO TOKa): INIAHUPOBATH H3MEpPEHUs,
coOuparh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys HPEII0KEHHOU
WHCTPYKIINH, ¥ BEIYUCIIATH 3HAUCHNE BEJIMYNHBI,

—co0OuroiaTh  TpaBWiia  TEXHUKH  OE30MacHOCTH IpU  padore ¢
1a060paTopHBIM 000PYJOBAHHUEM;

—XapaKTepU30BaTh NPUHIUIIBI JCHCTBUS HM3YYEHHBIX NPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOil Ha MX OMHUCAHHSA (B TOM YHCIE:
cHUCTEeMa OTOIUIEHUs JIOMOB, THUIPDOMETp, mapoBas TypOwuHa,
aMrepMeTp,  BOJBTMETP, CUETUYUK  DJIEKTPUUECKOW  DHEPIruH,
SJIEKTPOOCBETUTEIBHBIE MPUOOPHI, HATPEBATENbHBIE 3JIEKTPONPHUOOPHI
(IpuMepBI), AICKTPUYECKUE NPEJOXPaHUTENH; SJIEKTPOMAarHHT,
3JIEKTPOJABHUTATEb ITOCTOSTHHOTO TOKA), UCIIOJIb3Ysl 3HAHHS O



CBOWCTBaX (PU3HMYECCKUX SIBIICHUH U HEOOXOIWMBbIC (U3HYCCKUC
3aKOHOMEPHOCTH;

—pacmo3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBIC
MpUOOPHI IO CXEMaM U CXEMaTHYHBIM PUCYHKaM (GKUIKOCTHBIN
TEPMOMETpP,  TEPMOC,  MCHXPOMETpP, THUTCPOMETP, JBUTaTeib
BHYTPEHHET'O0 CTOpaHUsA, DSJIEKTPOCKOI, PEOCTAaT); COCTABIATH CXEMBI
SIIEKTPUYECKUX TMeIeil ¢ IoCIeqOoBaTeIbHBIM ¢ MHapauIeIbHBIM
COCAMHEHUEM  JJICMCHTOB,  pasjindas  yCJIOBHbIE  00O3HAYCHUS
3JICMEHTOB 3JICKTPUYCCKUX IICTICH;

—TpUBOAUTE  NPUMEPB/HAXOOWUTH  WH(pOpMamwio O  TpHUMepax
MPAKTHYECKOTO HKCIMOJIb30BaHUS (PU3MUECCKUX 3HAHUN B IMOBCEIHCBHOM
JKA3HU U1 o0ecrieueHus: 0€30TacHOCTH TpH O0OpallieHHuU ¢ IprudopamMu
U TEXHUYECKUMH  YCTPOHCTBAMH, COXpPaHCHHUS  3IOPOBBS H
COOITFOICHUST HOPM KOJIOTHYIECKOTO MTOBEICHUS B OKPY KaIoIIei cpene;

—OCYILICCTBIATh MOUCK HHPOpMAIMU (HUIUICCKOTO CONCPKAHUSA B
cetn VMHTEpHET, HA OCHOBE HMMEIOIIHUXCS 3HAHUA M MyTEM CpaBHEHUSA
JIOTIOJTHUTEIIBHBIX ~MCTOYHUKOB  BBIACHATH HHPOPMAIUIO, KOTOpast
SIBJISICTCST IPOTHUBOPCUYMBOM MIIH MOKET OBITh HEJOCTOBEPHOIA;

—MHCIIOJIb30BaTh IIPHU BBIMIOJHCHUU YYCOHBIX 3alaHAN HAy4YHO-IIO-
MMyJIIPHYIO JIHTEpaTypy (GHU3UYSCKOTO COACPIKAaHUs, CIIPaBOYHBIC
MaTepHalbl, pecypchl ceTu HWHTepHeT, BIaAeTh nOpUEMaMu
KOHCIICKTUPOBAHUSI TEKCTa, ITpeoOpa3oBaHus WHGOPMAIIUK U3 OJHOU
3HAKOBOM CHUCTEMBI B APYTYIO;

—Cco3/71aBaTh COOCTBCHHBIC NMUCHMCHHBIC M KPATKHE YCTHBIC COOOIICHUS,
0000m1asi MHGPOPMAIIUIO K3 HECKOIBKMX HCTOYHHKOB (HU3UYCCKOTO
COZCp)KaHMsl, B TOM YHCJIE IyOJUYHO TMPEACTABISATh PE3yJIbTAThI
MPOCKTHON WM  HWCCISNOBATEIBCKOW  JESITCIBHOCTH, WPH 3TOM
rpaMOTHO MCHOJIb30BaTh HW3YyUYEHHBIM TOHATUMHBIA amnmapar Kypca
(hU3UKH, COMPOBOXKAATH BBICTYIUICHUE MIPE3CHTAIIHNCH;

—pU BBIMIOJIHCHUN YYCOHBIX MPOCSKTOB M HCCICIOBaHUN (DU3UUECKHUX
MPOIIECCOB PaCIpPENeATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHUH C
IMIOCTABJICHHBIMH 3aJladaMu, CJCAUTh 3a BBIIIOJHCHHEM ILIaHA
JAEUCTBUML M KOPPEKTUPOBATh  €ro, aJIeKBaTHO  OIIEHUBAaTh
COOCTBEHHBIH BKJIAl B  JCSATCIBHOCTh TPYIIBI;  BBICTPAWBATh
KOMMYHHKATUBHOEC  B3aUMOJICWCTBHUE,  MPOSIBISIS  TOTOBHOCTH
paspemaTth KOH(QIJIUKTHI.



9 kJacc

[IpenMerHbie pe3yibTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)karhb
chopMUpOBAaHHOCTH Y 00yUJAIOMHUXCS YMCHUI:

—MHCIIOJIB30BaTh IOHATHS: CHCTeMa OTcuYéra, MaTepHalbHas TOYKa,
TPAaeKTOPHUs,, OTHOCHTEIBHOCTh MEXaHHYECKOrOo JBHMIKCHUS, Jie-
opmarus (yrpyras, IuracTUdeckas), TpeHHe, IIEHTPOCTPEMHUTEIIFHOS
YCKOpEHHE, HEBECOMOCTb U MEePerpy3KH; LEHTP TSHKECTH; aOCOIFOTHO
TBEPAOE TEJO, UEHTP TSDKECTH TBEPIOro Teja, paBHOBECHUE;
MEXaHH4YeCcKue KoJieOaHus U BOJIHBI, 3BYK, HHPPa3BYK H YJIbTPa3BYK;
9JIEKTPOMArHUTHBIC BOJIHBI, IIKaJla JEKTPOMAarHUTHBIX BOJIH, CBET,
OMM30PYKOCTh W JaJbHO30PKOCTb, CIEKTPBl HUCITyCKaHHS H
rorJjolieHus; anbda-, 6eta- ¥ raMmma-Hu3JTy4eHHUs, U30TOIbI, siIepHas

JHEPIEeTHUKA;
—pa3au4aTh SBICHUSA (PaBHOMEPHOE U HEpPaBHOMEpPHOE MPSIMOJMHEHHOE
JBUXKECHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUXKCHUE,

CBOOOJHOE TaJeHHE TeJll, PAaBHOMEPHOE [BIDKEHHE IO OKPYKHOCTH,
B3aUMOJCHCTBUE TeJ, pEaKTUBHOE JBH)KEHHE, KoJiebaTeabHOe
JIBIOKCHHME (3aTyxarollde W BBIHY)KJICHHBIC KoJieOaHus), PE30HAHC,
BOJIHOBOE  JIBMJKEHUE,  OTpPaXKEHHE  3ByKa, MPsIMOJIMHEHHOE
pacnpocTpaHEHHE, OTPAXKEHUE M MPEIOMJIEHHE CBETa, IOJIHOE
BHYTPEHHEE OTPa)KEHHUE CBETa, Pa3JIOKEHHE OEJIOro CBETaB CIEKTP
U CJIIOKEHHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCUSI CBETA, €CTECTBEHHAs
PaaMoOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOr0 CHEKTpa HM3ITydESHUsI)
II0 ONHUCAaHUID HX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

—pacro3HaBaTh NPOSIBICHUE W3YUYEHHBIX (U3NYECKUX SBICHHUH B
OKpY’KaroIeM Mupe (B TOM duciie (PU3NIEeCKHUe SIBJICHHS B MIPHU-pPOJE:
NPUINBBl WU OTJIUBBI, JABWKeHUE I1aHeT COJIHEYHON CHCTEMBI,
pPEaKTUBHOE JBUKECHHUE J>KHUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKMBOTHBIMU, 3€MJIETPSICEHUE, CElICMUUYECKUE BOJIHBI, IIyHaMU, 3XO,
LBeTa TEJI, OINTHYECKHE SBJICHHS B MPHUPOJIE, OHOJIOTrHYECKOe
JIeficTBHe BUAMMOTO, YJIBTPAQUOJIETOBOTO H  PEHTTE€HOBCKOTO
W3JTy4YCHUH; €CTECTBEHHBIH paaMOaKTUBHBIM (POH, KOCMHUYECKHUE
JIyuH, paJMOaKTUBHOE U3Iy4YE€HHUE MPUPOJHBIX MHUHEPAIOB; NEHCTBUE
paguMOaKTUBHBIX M3JIYyYCHWH Ha OpraHu3M dYeJoBeKa), MIPHU ITOM
IIepPEeBOAUTh MPAKTHYECKYIO 3a7adyy B Y4eOHYIO, BBIACIISITH
CyLIECTBEHHbIE CBOMCTBA/TIPU3HAKN (PU3UUYCCKUX SIBICHUH;

—OINCHIBaTh H3yYEHHBIE CBOMCTBA Tel M (QU3MYECKHE SIBIICHMS,
HCNoJIb3yst (U3NYECKHEe BEIMYUHBI (CpenHsii ¥ MIHOBEHHas
CKOPOCTHb T€jla IIPpU HEPABHOMEPHOM JBUKCHHUU, YCKOPCHHUE,
IepeMEIIEeHUe, IIyTh, YIJIOBAas CKOPOCTb, CHJIa TpPEHHS, CHIIA
YIPYrOoCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IAJCHHS, BEC
Tella, UMIIYJIbC TeJla, HMIIyJIbC CHJIbI, MEXaHuW4eckas padorta u
MOIIIHOCTb, IOTEHIWAIIbHAsl DHEpPrusl TeJla, MNOAHATOTO  Hax



MOBEPXHOCTBIO 3€MJIM, NMOTEHUMAIbHAsI YHEPTUsl CHKATOM MpPy>KUHBIL,
KHHETHYECKasl 3HEPTHsl, MOJIHAsi MEXaHWYEeCKas 3HEPTHs, MEPHOJd U
4yacToTaKoJIeOaHUM, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOPOCTBH CBETa, MOKa3aTellb MPEJOMJICHUsI CPeibl); NPU ONHCAHUHU
MPAaBWIBHO TPAKTOBATH (PU3MUECKHH CMBICI MCHOJB3YEMbIX BEIH- YHH,
0003HAUYEeHNsI W C€AWHHIB (PU3NIECKUX BEJIMYWH, HaXOIWUTh
(opmyibl, cBA3bIBalOIIME JaHHYIO (U3MYECKYIO BEIHYHMHY C
JPYTUMH BEJINYNHAMH, CTPOUTH IpapUKH M3yUECHHBIX 3aBHCHMOCTEH
(pm3UUeCcKUX BETUYNH;

—XapaKTepru30BaTh CBOWCTBA TeJ, (PU3HMUECKUE SBJICHUSI M MPOLIECCHI,
HCTIONB3ysl 3aKOH COXPAaHEHHWS DJHEpPruH, 3aKOH BCEMUPHOTO
TATOTCHMUA, MIPpUHIUIT Cynepno3nnuun CHJI, NPpUHIUIT
OTHOCUTeNbHOCTU ['ammiesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS
WMITyJIbCa, 3aKOHBI OTPAXCHMs] M TIPEIIOMJICHUS CBETA, 3aKOHBI
COXpaHEHHUS 3apsJ0BOr0 M MAaCCOBOTO YHCEI MpH SJEPHBIX
peakuusix; Ipu STOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA H
3aMHMCHIBATH €T0 MaTEMaTHIECKOE BHIPAKCHNE;

—O0O0BACHATH (PU3NUECKHE MPOLIECCHl M CBOWCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE  CHUTyallMii  NPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBIABJIATH MPUYUHHO-CJICACTBCHHBIC CBA3U, CTPOUTH O6'b$[CHeHI/Ie us3
2—3 JIOTMYECKHX MIaroB C OMOpoil Ha 2—3 W3y4YCHHBIX CBOMCTBA
(puznueckux siBIeHUH, PU3NIESCKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

—pemarhs pacu€rHble 3ajadn (omuparoluecss Ha CHCTeMy H3 2— 3
YpaBHECHHUI1), HCHOJIB3YsT 3aKOHbBI U (OPMYJIbI, CBSI3BIBAIOIIHC
(pmzmyeckne BEJMYMHBI: Ha OCHOBE AaHAIM3a YCIJIOBHS 3ajadyu
3aIUCBHIBATh KPAaTKOE YCIIOBUE, BBIABISTH HEIOCTAIOIINE MM H30bI
TOYHBIC JIaHHBIE, BIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS
pelIeHns, MpOBOJAUTH pacdéTsl W OLEHHWBATH  PEAINCTUYHOCTH
TIOJTy4E€HHOT0 3Ha4eHUsI GU3NIECKON BEITUINHEI;

—pacro3HaBaTh IPOOJIEMBI, KOTOPHIE MOXXHO PEHIUTh HPU MTOMOIIU
(pu3UUecKUX  METOZIOB; HCIIOJNB3yS OMNHCAHHWE HCCICIOBaHUA,
BBIACIATH IPOBEPSAEMOE MPEANON0KEHUE, OLEHUBATh MPaBUIBHOCTh
nopsiaka MPOBEJECHUS HCCIIe/I0BaHNS, JiesaTh BBIBOJIBI,
MHTEPIPETUPOBATH PE3yIbTAThl HAOIIOICHHIT 1 OTIBITOB;

—TIPOBOANUTH OIIBITBI II0 Ha6J’I}OJIeHI/IIO (1)I/I3I/IquKI/IX SIBICHUN HWJIH
(pm3nueckux CBOMCTB Ten (WM3ydeHHWe BTOpOoro 3akoHa HreroToHa,
3aKOHa COXPAaHEHHUs SHEPTHH; 3aBUCUMOCTh NIeproja KojieOaHu



NPY>XUHHOTO MasiTHUKAa OT MacChl Ipy3a M IKECTKOCTH IPY>KUHBI U
HE3aBHCHMOCTh OT AaMIUIUTYJBl MaJbIX KOJECOaHWH; MPsIMOJIMHEHHOE
pacmpocTpaHeHHWe CBeTa, pa3JIoKeHWe Oelnoro  CBETaB CIEKTP;
N3y4YCHHE CBOWCTB H300paKeHUSI B IUIOCKOM 3epKajie M CBOWCTB
n3o0pakeHusi TpeaMeTa B coOuparomell nwH3e; HaOIIOIeHWE
CIUIOIIHBIX M JIMHEWYaTBIX CIIEKTPOB W3IYyYEHHUS): CaAMOCTOSATEIHHO
coOupaTh YCTaHOBKY M3 HW30BITOYHOrO Habopa 00OpyIOBaHUS;
OTIMCHIBATH XOJ] OTIBITA U €r0 PE3yJIbTAThI, (POPMYIHPOBATH BEIBOJBI;

—TIPOBOJIUTH MIPH HEOOXOAMMOCTH CEPHIO MPSMBIX H3MEPEHNUH, OTPEeIIss
cpelHee 3HaueHHWEe HU3MepsieMOoil BeauuMHBI (POKYCHOE pacCTOSIHHE
coOuparoniei JIMH3BI); 000CHOBBIBATh BBIOOD crocoba
N3MEpEHUS/N3MEPUTEIIBHOTO NTPHO0Pa;

—TIPOBOJIUTh HCCJIECNOBAHUE 3aBUCUMOCTEH (U3HYECKHX  BEIINYHH C
WCIOJI30BAHUEM TIPSMBIX U3MEPEHHUH (3aBUCHMOCTH ITyTH OT BPEMCHH
IIPH PaBHOYCKOPEHHOM JABM)KCHHMM 0€3 HadaJbHOW CKOPOCTH; IEpHOa
KoJie0aHUU MaTeMaTHYecKOro MasTHUKA OT JIJIMHBI HUTH; 3aBUCUMOCTH
yria OTpaXKeHHsI CBeTa OT yIVIa MaJCHUSAH yIJa MPEJIOMIICHHS OT yTria
MaJCHMsI): IUIAaHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIBHO COOMpAThH
YCTaHOBKY, (HUKCUPOBAaTh pe3yJibTaThl IOJYYEHHOH 3aBUCHMOCTH
(hM3MUECKNX BENWYUH C YYETOM 3a/laHHOM MOTPEIIHOCTH M3MEpPEHUH B
BUJe Tabmui ¥ TpaduKoB, JeNaTh BBIBOJABI [0  pe3yibTaTaM
UCCIIe/I0OBAHUS;

—IIPOBOJIUTh KOCBEHHBIE HM3MEpPEeHHUs (DU3MUYECKUX BEJIHYUH (CPEIHSISI
CKOPOCTh M YCKOPEHHE Teja NpH PaBHOYCKOPEHHOM JIBHIKEHUH,
YCKOpEHHE  CBOOOJHOrO  TaJieHWsl,  JKECTKOCTb  IPYXXHUHBI,
K03h(PULHMEHT TpEeHHUsI CKOJBXKEHHUs, MexaHudeckas pabora u
MOIIIHOCTh, YacTOTa M IIepHOJl KoJIeOaHWH MaTeMaTH4YecKOoro u
MPY>KUHHOTO MAasITHUKOB, OINTHYECKas CHJIa COOMpAOLIeH JIMH3BI,
paauoakTUBHBIN  (OH): TIJIAaHUPOBATH H3MEpPEHHS; CcoOOMpaTh
9KCIIEPUMEHTAIbHYIO YCTAHOBKY W BBINIOIHATH M3MEPEHUS, CIEIys
MPEJUIOKEHHON HWHCTPYKIWH; BBIYUCIATH 3HAYCHWE BEIUYUHBI U
aHAJIM3UPOBATH MOJIYYCHHbBIC PE3yJIbTAThI;

—coOuroiaTh  TpaBWiia  TEXHUKH  OE30MAacHOCTH IpU  padore ¢
1a060paTopHBIM 000PYJOBAHHUEM;

—pasnu4aTh OCHOBHBIC MPHU3HAKH M3YYEHHBIX (DU3HYECKUX MOJEIICH:
MaTepuajibHasl TOUKa, aOCOIIOTHO TBEPJIOE TEJIO, TOUSCYHBIH NCTOUYHUK
cBeTa, JIy4, TOHKas JIMH3a, TJIaHeTapHas MOJIeJIb aToMa, HyKJIOHHas
MO/I€JIb ATOMHOTO Sipa;

—XapaKkTepru30BaTh MPHUHIMUIBI JCHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPON HA MX OMHCAHUS (B TOM HYHCIIE:
CIIUJOMETP, JAaTUYUKU MOJIOKEHHUSI, PACCTOSIHUS U yCKOPEHUSI,



pakera, »5XOJIOT, OYKH, IIEPHUCKOI, (oToannapar, CIEKTPOCKOII,
JIO3UMETp, KaMmepa BuiabcoHa), MCHONB3ys 3HAHUS O CBOMCTBAX

(pm3nueckux SIBIICHUM u HE0OXO0UMBIC (pmzmueckue
3aKOHOMEPHOCTH;

—MWCHOJIb30BAaTh CXEMBl M CXEMaTUYHbIE PHUCYHKH HM3YYCHHBIX
TEXHUYECKUX YCTPOWCTB, H3MEPHUTEIbHBIX npubopoB u

TEXHOJIOTUYECKHUX MPOIIECCOB IPH PEIICHUH yYeOHO-TIPAKTHISCKUX
3a/mad; ONTHYECKHE CXEMBI MJIsI IIOCTPOSHHUS HW300pakeHWil B
IJTOCKOM 3epKaJie ¥ coOOuparoliei JuH3e;

—TMPUBOAWTH  NPHUMEPB/HAXOAWTH  WHPOpMALMIO O  IpHUMepax
MPAKTUYECKOT0 HCIOJIb30BaHUSl (PU3MUECKUX 3HAHWH B IOBCEIHEBHOM
JKM3HU T oOecrieueHns 0e30TacHOCTH IpH O0palieHlu ¢ IpudopamMu
U TEXHUYECKUMH  YCTPOHCTBAMH, COXpPaHCHHUS  3IOPOBbS H
COOJII0ICHHSI HOPM 9KOJIOTHYECKOTO ITOBEJICHUS B OKpYKAIOIIeH cpese;

—OCYIICCTBIISITh IMOUCK HH(pOpPMANHUU (DUZHYESCKOTO COJNCPIKAHUS B
cetu MHTEpHET, CaMOCTOSITCIILHO (DOPMYIIHPYsI TTOMCKOBBIN 3ampoc,
HAXOJWTh  IIyTH  ONPENENICHUS  JOCTOBEPHOCTH  IIOJTYYCHHOU
nHpOpPMAIIUM HAa OCHOBE HMMEIONIMXCS 3HAHUH M JIOMOJHHUTEIbHBIX
HCTOYHHUKOB;

—MWCHOJIb30BaTh IPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUi Hay4HO-
MIONYJISIPHYIO JIUTEPATypy (U3UYECKOrO COACSPIKaHUs, CIIPaBOYHBIC
MaTepHalbl, pecypchl ceTu HWHTepHeT, BIaAeTh nOpUéMaMu
KOHCIIEKTUPOBAaHUSI TEKCTa, ITpeoopazoBaHus HHGOPMAIIUN U3 OJTHOU
3HAKOBOM CHUCTEMBI B APYTYIO;

—co03/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIICHHSI Ha OCHOBE
nH(pOpManuK W3 HECKOIBKUX HCTOYHUKOB (DH3UYCCKOTO COJACPIKAHMUS,
Ty OJIMIHO MPEACTaBISATh pe3yJIbTaThl MIPOCKTHOU WA
HCCIIe/IOBATENIbCKON JIEITEIbHOCTH; TIPU 3TOM I'PAMOTHO HMCIOJIb30BaTh
W3YYCHHBIH MOHATHWHBINA ammapatr m3y4aeMoro pasnena (QU3uKa |
CONIPOBOKJATh BBICTYIUICHHE IIPE3CHTAINCIC YIETOM O0COOCHHOCTEH
ayJIUTOPUN CBEPCTHHKOB.



3. TemaTuueckoe MJIAHUPOBAHHE.

7 knacc (68 u)

HayKa 0 mpupoje
(24)

npupoze.fBiaeHus
npupoasl. Pusnyeckue
ABJIEHUS:
MeXaHUYeCKHe,
TeNJIOBBIE, 3JIeKTpHUYe
CKHe, MarHUTHBIE,
CBETOBbIE,3BYKOBbIE

XUMHYeCKUMHUINpeBpameHusiMu (MC — xumus).
PacnosnaBaHue 1 KyaccuduKanus
Pu3uUecKUX sABJIeHUH:MeXaHUYECKUX,
TENJIOBBIX, 3JIEKTPUYECKUX, MAarHUTHBIX U
CBETOBBIX.

Hab6sroneHue u onucaHue GU3NIECKUX ABJIEHUN

TemaTu4ecKut OCHOBHBIE BU/bI AEeSTEJTbHOCTU 0P
OcHOBHOe
6J10K, TeMa yJamuxcs
cofiep>KaHue
Pa3pes 1. Pu3uka U eé poJib B IO3HAHUM OKpYy»Kamwiero mupa (6 4)
Pusuka — dusnka — HayKa o BrisiB/IeHMe pa3nuui Mex 1y GU3NiecKUMU U

Pusnyeckue
BeJIMYUHBI (2 9)

dusuyeckue
BeJIMYUHBL. U3MepeHHe
du3uvecKux BeJIUYHH.
dusnveckre NprubOPHI.
[lorpemHocTb
U3MepeHUH.
MexayHapoaHas
cucTeMa eJUHUI]

OnpejiesieHde LieHbl JeJIeHUS LIKaJbl
M3MepUTeJIbHOTO npubopa.M3mMepenne JIMHEHHBIX
pa3MepoB TeJl U IPOMEXKYTKOB BPeMEHU C YYETOM
MOrpelHoCTeH.

H3mepeHne 06bEMa XUAKOCTH U TBEPAOTO TeJa.
H3MepeHHe TeMIlepaTypbl IPU MOMOIIH
JKHJIKOCTHOTO TepMOMeTpa U AaTIUKa
TeMIlepaTyphl.

BhIlosiTHEHHE TBOPYECKUX 33JIaHUU 10 MOUCKY
Croco60B M3MepeHUsI HEKOTOPBIX GU3NIEeCKUX
XapaKTEPUCTUK, HAIPUMeEDP pa3sMepoB MaJbIX
06'beKTOB (BOJIOC, IPOBOJIOKA), yAaJIEHHBIX




06'bEKTOB, 60JIBIIMX PACCTOSAHUH, MaJIbIX
MPOMEXYTKOBBpeMeHHU. O6CyxaeHne
npe/iylaraeMblX COCOG0B

EcrecTBeHHO-
Hay4YHbI! MeTOo/,
no3HaHus (2 4)

Kak ¢usuka u gpyrue
ecTeCTBEHHble HayKHu
HU3Y4YalT MPUPOAY.
EcrectBeH-
HO-HAy4YHBbIA METOJ,
MO3HaHUS:
HabJloAeHue, TIOCTaHOB
Ka Hay4HOT'0 BOIIPOCa,
BbIIBU)KEHUE TUIIOTES,
9KCIIEPUMEHT 110
NpoBepKe rumnoTes,
00'bsICHEHUE
HabJII0jaeMoro
ABJieHUs. OnucaHue
du3nyeckux siBJaeHUM C
MOMOIIBI0 MOJieJiel

Bp1/iBH>KEHHE TUNIOTES, 00'bSICHAKLIUX

NpOCThIe sIBJIEHUS, HallpUMep:

— I0YeMy OCTAHaBJIMBAETCS JABHXKYLIEeCs IO
rOPHU30HTAJIbLHONIIOBEPXHOCTHU TEJIO;

— Mo4eMy B KapKyo Oro/ly B CBETJI0H ofiex/ie
npoxJjaaHel,yeM B TEMHOM.

[IpessioxeHne cioco60B NMPOBEPKHU I'MITOTES.
[IpoBesieHMe HcC/IeOBAaHUSA IO IPOBepKe KaKOH-
60 THUIIOTEe3bl, HalpUMep, JAJbHOCTb IOJIETA
HlapyvkKa, MYIMIeHHOr0 TOpPH30HTAJbHO, TeM
GoJiblile, yeM 60JIbllIe BBICOTA ITyCKa.

[TocTpoeHue npocTedwiux Mogesned GprUanyecKux
sIBJIEHWH (B BHJle PUCYHKOB MJIM CXEM),

HanpuMep NajieHue NpeaMeTa;NpsIMoJINHeHHoe
pacnpocTpaHeHHe CBeTa

Paspen 2. [lepBoHa

YasibHble CBeJeHHS O CTPOEeHUHM BemecTBa (5 4)

CtpoeHue
BemiecTBa (1 4)

ATOMBI U MOJIEKYJIbI, UX
pasmepsbl. ONbITHI,
JOKa3bIBaKIIHe
JUCKpEeTHOEe CTpOeHHe
BelllecTBa

HaGutoieHre u MHTepHpeTanus OIbITOB,
CBU/IETEJIbCTBYIOLNX06 aTOMHO-MOJIEKYISIPHOM
CTPOEHHH BEIeCTBa: ONBIThI C PACTBOPEHHUEM
pa3J/IMYHBIX BELIECTB B BOJIE.

OueHKa pa3MepoB aTOMOB U MOJIEKY.JI C
rcnoJsib3oBaHueM poTorpaduil, NoJy4YeHHbIX Ha
aTOMHOM CHJIOBOM MHUKpockomne (ACM).OnpeneseHue
pasMepoB MaJIbIX TeJl




/iBm>KeHue

¥ B3auUMoJen-
CTBHE YaCTHLL
BemiecTBa (2 4)

JIBU>KeHMe YacCTuUl],
BenlectBa.CBsA3b
CKOPOCTH ABUKEHUS
4acTHul ¢
TeMIlepaTypou.

BpoyHOBCKoOe JiBHXKeHUe.

Auddy3us.

BsaumoericTBueyacTul,
BEelEeCTBA: IPUTSDKEHUE
U OTTaJIKUBaHUe

Ha6sroneHue u 06bsicCHEHHE GPOYHOBCKOTO
JBIDKEHUS U ABJIeHU UG Py3nu.

[IpoBeeHMEe U 06'bSICHEHHE ONBITOB MO HABGJIIOIEHUIO
TEINJIOBOrOPaCIIMPEHUS I'a30B.

[IpoBesieHNE U 06'bSICHEHHE ONBITOB 10
06HaApY>KeHUIO CUJIMOJIEKYJIAPHOTO

NPUTSHKEHUA U OTTAJIKUBaHUA

TeMmaTH4YeCKHI OCHOBHBIE BH/bI JeATEJTbHOCTHU
OcHOBHOE
6JI0K, TeMa y4auuxcst
cojepKaHue
ArperaTHbie ArperaTHble cocTosiHUsA | OnucaHue (C UCIOJIb30BAaHUEM MPOCTHIX MOJiesIel)
COCTOSTHUSA BeIlleCTBa: CTpOeHUE OCHOBHBIXPA3JIMUUH B CTPOEHUH ra3os,

BemecTBa (2 4)

rasos, XKHJIKOCTeN U
TBEPAbIX
(kpuCcTa/IINYEeCKUX)
TeJs. BsauMocBs3b
MeX/ly CBOMCTBaMU
BEIECTB B pa3HbIX
arperaTHbIX
COCTOSIHUSAX U UX
aTOMHO-MOJIEKYJISIPHBIM
CTPOEHHUEM.
Oco6eHHOCTH arperar-
HBIX COCTOSIHUHM BOJIbI

XKUJAKOCTEN U TBEPAIX TeJI.

OGBbsICHEHHE MaJIOU COKMMaeMOCTH »KHUJIKOCTEU U
TBEP/BIX TEJ,60/bIION C)KHUMAEeMOCTH I'a30B.
O6bsicHeHHe coxpaHeHUs1 GOpPMbl TBEPJBIX TeJ U
TeKy4eCTHKUJKOCTH.

[IpoBesieHNE ONBITOB, JOKA3bIBAIOIINX, YTO B TBEP/IOM
COCTOSTHUM BOJIbl YAaCTHIIbI HAXOJATCS B CpeZHEM
JaJjibllle APYT OT Apyra(MJIOTHOCTb MeHbllle), YeM B
KU KOM.

YcTaHOB/IEHHE B3aUMOCBSA3U MEXAY
0CO6EeHHOCTSIMU arperaTHbIX COCTOSIHUN BOJBI U
CyllleCTBOBaHHEM BOJAHBIX opraHusmoB(MC —
6uoJsiorus, reorpadus)

Paspen 3. IBKeHUe U B3auMmogeiicTeue tea (21 4)




MexaHu4yecKoe
ABMKeHMe (3 4)

MexaHnu4yeckoe
JBUxXeHue. PaBHOMepHOe
YU HepaBHOMepHoOe
ABmxeHHe. CKOpOCTh.
CpeiHAs CKOPOCTb NPH
HepaBHOMEPHOM
JBWXXeHUU. PacuéTt nytu
1 BpeMEeHHU [ BUXKEHHs

HccrenoBaHre paBHOMEPHOIO JBHXKEHUS U
onpesie/ieHHe erONPU3HAKOB.

HaGstoieHre HEpaBHOMEPHOTO JIBUXKEHUS U
onpesie/ieHHe eroOTJUYUN OT paBHOMEPHOTO
JBMKEHHUS.

PemeHue 3a/jau Ha omnpefiesieHHe MyTH, CKOPOCTHU

Y BpeMeHUPaBHOMEPHOTO JABHXKeHHUs.

AHanus rpapUKOB 3aBUCUMOCTH IYTH U CKOPOCTH OT
BpeMeHH

HNHepuus,
Macca, IJI0T-
HOCTb (4 4)

fBJIeHMe HHepLHU.
3aKOH UHEepLUU.
B3aumopelicTBue Te
KaK IpHUYrHa
U3MEHEeHUSICKOPOCTHU
NBY>KeHUd TeJi. Macca
KaK Mepa UHEPTHOCTU
TeJsia. [lnoTHOCTH
BelectBa. CBSA3b
MJIOTHOCTH C
KOJINYECTBOM MOJIEKY.JI
B eJUHUILIE 00 bEMA
BellleCTBa

O6'bsiCHEHHE U TPOTHO3UPOBAHUE SIBJIEHUH,
06yCJIOBJIEHHBIX UHEPIHEeH, HAIpUMED: YTO
MPOUCXOAUT MPU TOPMOXKEHUU UJIMPE3KOM MaHeBpe
aBTOMOGUJIS, IOYEMY HEBO3MOXKHO MIHOBEHHO
MPEKPATHUTh JBHXKEHHE Ha BeJIOCUTIE/|€ UJTU
caMmokarTe | T. 2. [I[poBeieHHe U aHAJIN3 OTBITOB,
JeMOHCTPUPYIOLIUX U3MEeHEHHE CKOPOCTH JIBUKEHU S
TeJsla B pe3yJibTaTe AeHdCTBUs Ha HEro JPYrux TeJl.

PelteHue 3a/1a4 Ha onpejie/ieHHe MacChl TeJla, ero
06 bEMa U IIJIOTHOCTH.

[IpoBeseHMe U aHAIU3 ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTb U3MEHEHUsI CKOPOCTH TeJia OT ero
Macchl MPU B3aUMOAeUCTBUHU TeJl. U3MepeHHe Macchl
TeJia pa3JIMYHbIMU crioco6aMu. OnpeaesieHue
IJIOTHOCTH TeJia B pe3yJibTaTe U3MeEPEHUS ero
MaccChl M 06'bEMa

Cuna. Buabl cui
(14 4)

Cusa kak
XapaKTepUCTHUKaA
B3aUMO/IeMCTBUS TeJl.
CuJjia ynpyrocTy u
3akoH ['yka. U3mepenue
CHJIBI C TOMOIIbIO
JUHaMOMeTpa.

I/IsyquMe BBaI/IMOAeﬁCTBHH KaK NpPpHUYUHBbI U3MEHEHHdA
CKOpoCTHTeJIa UJIU ero ,qec])opMaLu/m.

Onucanue peanbHbIX Cl/ITyaLU/Iﬁ BBaHMOAeﬁCTBHH TeJ C
HOMOLL[b}OMO,C[GﬂGﬁ, B KOTOPbLIX BBOAUTCA IOHATHE U
H306pa>{<e}me CUJIBI.

I/IBY‘lEHI/Ie CUJIBI YIIPYTOCTH. I/ICCJ'Ie,ZlOBaHI/Ie
3ABHUCHUMOCTHU CUJIbIYIIPDYTOCTH OT YAJIMHEHU A




fBaeHUe TATOTEHHUS U
cuJa TsbkecTu. Cuaa
TSKECTH Ha JPYTUxX
maHeTax. Bec Tena.
HeBecomocThb.
CJIOKEHHUE CHUJI,
HanpaBJIEHHBIX 110
OJJHOU NpsSIMOM.
PaBHoOgelcTByOLasA
cul. Cusia TpeHus.
TpeHue ckonbXeHUS U
TpeHue nokos.TpeHue B
MpUpPO/Jie U TEXHUKE

PE3MHOBOrO0 LIHYPa UJIH NPY>KUHBI
(c mocTpoeHueM rpaduka).

AHa/IM3 NpaKTUYECKUX CUTyallli, B KOTOPbIX
MPOSIBJISIETCS AEUCTBUE CUJIbI YIIPYTOCTH

(ynmpyrocTb Msiua, KDOCCOBOK, BETOKJepeBa U Ap.).
AHanus cuTyanui, CBA3aHHBIX C AIBJIEHUEM
TAroTeHus. O6'bsACHeHHEe OPOUTANBHOTO JBUXKEHUS
NJIaHEeT C MCII0JIb30BaHUEM SIBJIEHUS TATOTEHUS U
3akoHa nHepuuu (MC — actpoHomus).M3mepeHue
Beca TeJla C NOMOIbIO JUHAMoMeTpa. O6G0CHOBaHHE
3TOr0 Coco6a U3MepeHHUsl.

AHa/Iu3 1 MoJieJIMpOBaHUe sIBJI€HUsI HEBECOMOCTH.
JKcrepuMeHTaJbHOE MoJIyYeH e MpaBuja CJA0KeHHUs
CHJI, HAallpaBJIEHHBIX BJI0JIb OJHOH MPSMOM.
OnpepesieHre BeJIMYMHBIPABHOLEHCTBYIOLIEN CUIL.
H3ydyeHUe CUJIBI TPEHUS CKOJIBXXEHHUS U CUJIBI TPEeHUS
nokos. MiccienoBaHre 3aBUCMMOCTH CHJIBI TPEHUS OT
CHUJIBI IaBJIEHUS U CBOMCTB TPYLIMXCS TOBEPXHOCTEM.
AHanY3 NpaKTHYEeCKUX CUTYALUH, B KOTOPBIX
MpPOSIBJIsIETCSA JIeHCTBHUE CUJIBI TPEHMUS,
HCIOJIb3YIOTCS CIIOCOGHhI €€ yMeHbIIeHUsT NN
yBesindeHUs (KaTaHUe Ha JIbDKAaxX, KOHbKaX, TOPMO-
>KeHHe aBTOMOOUJIS], UCIIOJIb30BaHMeE MO/ IIUITHHUKOB,
MJIaBaHHe BOJHBIX >KUBOTHBIX U Ap.) (MC —
6uoJsIorus).

PemeHnue 3a/1a4 ¢ UCosib30BaHHEM HOPMY.JI JJIs1
pac4éTa CUJIbI TSHKECTH, CUJIbI YIIPYT'OCTH, CUJIbI
TpEeHHUS.

Pasgen 4. laBieHue TBEPABIX TeJl, )KUAKOCTeH M ra3os (21 y)




JdaBienue. Ile-
pejaua gaBJie-
HUA TBEPABIMU
TeJaMH, ’KUAKO-
CTAMH U rasaMu

(34)

JaBnenue. Cnoco6bl
YMEeHbLIEHUS U
yBeJIUYEeHUS
naBJsieHusd. /laBjieHue
rasa. 3aBUCUMOCTb
JaBJIEHUS ra3aoT
06bEMa U
TeMIlepaTyphl.
[lepesaya gaByieHUs
TBEPABLIMU TeJIAMHU,
KUAKOCTSAMH U
razamMmu. 3aKoH

AHanu3 ¥ 06'bsICHEHHE ONBITOB U

MPaKTHU4YECKUX CUTYal U, B KOTOPbIX

MPOSIBJISIETCS CUJIA JAaBJIEHUA.

O60CcHOBaHHeE CIIOCOGOB YMEHbIIEHUs U yBEeJIUYeHNs
JlaBJyieHus. Mi3yyeHUe 3aBUCMMOCTH JlaBJIeHUs ra3a OT
06béMa U TeMIlepaTyphl. 3yyeHne ocoGeHHOCTEN
nepesiauy JIaBJeHUs TBEPABIMU TeJaMHU, KUJKOCTSIMHU
¥ razaMu. O6G0CHOBaHHe Pe3yJIbTaTOB ONBITOB
0COGEHHOCTSIMU CTPOEHHS BellleCTBa B TBEPJIOM,

KU KOM

1 ra3006pa3HOM COCTOSHHUSX.
JKcnepUMeHTa/IbHOE JI0Ka3aTeJIbCTBO

[Tackans. 3akoHa [lackana.Pemenue 3aza4 Ha pacuér
[lHeBMaTHUYeCcKHE JlaBJIeHUs TBEPJOTO TeJsa
MaIlIHWHBbI
JaBieHne 3aBUCUMOCTb HccnenoBaHue 3aBUCHMOCTH J1aBJIEHUS KUAKOCTH OT
KUAKOCTH (5 1) JaBJIeHUs [JIyOUHBINIOTPY>KEeHUS U IJIOTHOCTH KUJIKOCTH.
)KUJKOCTH OT Ha6sroeHue U 06'bsSICHEHUE THAPOCTATUYECKOTO
rJ1yGUHBI napasiokcaHa OCHOBe 3aKoHa [lackaJs.
MOTPY>KEeHHUS.
FI/IL[pOCTaTI/I‘-IeCKI/I

Y napaZioKcC.




Coob61armumecs
CcoCy/bl.
F'uppasBanyeckue
MeXaHHU3Mbl

H3ydeHue cOOGLIAIOMXCA COCYL0B.

PemeHue 3a/1a4 Ha pacyéT JaBJIeHUS XKUJKOCTH.
O6bsicHEHHWe MPUHLMNA JAeHCTBUS

IU/IpaBJIMYECKOr0 Npecca.

AHanu3 1 06'bsICHEHHE NPAKTUYECKUX CUTYALUH,
JIeMOHCTPHUPYIOLIMX NPOsIBJIEHHE laBJIeHUS XKUAKOCTH
Y 3akoHa [lackasisi, HampuUMep NPOLEeCCOB B
opraHusMe IpH I1y60KoBoAHOM HbIpssHUK (MC —
6uroJiorus)

AtmocdepHoe
AaBJieHue (6 4)

ATtMocdepa 3emisu u
aTMmocdepHoe
naBisieHue. [[pUYHHBI
CylLleCTBOBAaHHUSA
BO3/yIITHOU 060OJI0UYKU
3emun. OnbIT
Toppuuennu.
H3mepenue
aTMocdepHOro
JaBJIEHUSI.
3aBUCUMOCTb
aTMOChepHOTO01aBJIeHUS
OT BBICOTBI

HaJ, YypOBHEM MoOps.
[Ipu6opsl A5
HM3MepeHUs
aTMochepHOTO
JlaBJIEHUsI

JKCcrneprMeHTa/IbHOEe OOHApyKeHHe aTMoCchepHOTo
JlaBJieHUs.AHa/IM3 U 00'bSICHEHHE OINBITOB U
MPaKTHU4YeCKUX CUTyallui, CBSI3aHHBIX C
AelcTBUeM aTMOCPEPHOTo AaBAEHUS.
O6BbsicHEHHE CylLleCTBOBAaHUSA aTMOchephbl Ha 3eMJie
Y HEKOTOPBIX IJIaHeTaX WU e€ OTCyTCTBHUA Ha
Apyrux nuaHerax u Jlyne(MC — reorpadus,
ACTPOHOMHUS).

O6bsiCHEHHEe M3MeHeHHUs IJIOTHOCTU aTMocdephl

C BBICOTOWMH 3aBUCUMOCTH aTMOCHEPHOTo
JlaBJIeHHUsl OT BBICOTBL

Pemenne 3azja4 Ha pacuyéT atMocdepHOro
naByieHus.M3ydyeHue ycTpolcTBa
6apoMeTpa-aHepouJa




JlelicTBue
»)KMAKOCTH M rasa
Ha NOrpyxéHHOe
B HUX TeJo (7 4)

JelicTBUE KUAKOCTH U
rasa Ha Norpy>kéHHoe B

HUX TeJIO.
BoeiTasikuBaromnias

(apxumepnoBa) cusa.

3akoH Apxumeza.
[l1aBaHue TeJ1.
BoszpyxonsiaBanue

JKCrnepruMeHTa/IbHOEe OGHapyKeHHe JeHCTBUS
’KUJIKOCTH U rasaHa MOoTrpy>KEéHHOe B HUX TeJIO.
OnpesesieHHe BbITAJIKHUBAIOLEH CHJIBI,
NEeNUCTBYIOIEH Ha TEJIO,IOTPYKEHHOE B XKUJKOCTb.
[IpoBejeHUE U 0GCYK/€HHE ONBITOB,
JLeMOHCTPUPYIOIIMX 3aBUCUMOCTD
BbITaJIKMBaIOLEeN CUJIbI, leCTBYIOLIEeN Ha TeJIo B
JKHU/KOCTH, OT 06'bEMa NOTPYKEHHOU B )KUIKOCTh
YacTH TeJlau OT MJIOTHOCTH KUAKOCTH.
HccnenoBaHue 3aBUCHMOCTH Beca TeJsa B

BOJle OT 06'bEMANOrpy>KEHHOHN B XKUJKOCTb

YacTH TeJa.

Penrenve 3a/1ay Ha Ip¥MeHeHHe 3aKOHa
ApxuMezia ¥ yCJI0BUANIIAaBaHUA TeJl.
KoHcTpyupoBaHue apeoMeTpa UIH
KOHCTPYUPOBaHUeE JIOJIKH U onlpeJiesieHHe eé
rpy30n04bEMHOCTH

Pa3gen 5. Pa6oTa u MomHOCTb. JHeprus (12 4)

Pa6oTta u
MOLIHOCTS (3 4)

MexaHn4eckas paboTa.

MoujHoCTb

JKcrepUMeHTaJbHOe oNpeJie/leHue MeXxaHU4eCcKon
paboThbl CUJIBITSXKECTH NPU NaJeHUH Tesla U CUJIbI
TpeHUs IPpU paBHOMEpPHOMIIepeMelleHUH TeJia 10
FOPHU30HTAJIbHOU NIOBEPXHOCTH.

PacuéT Mo1HOCTH, pa3BUBaeMol NpU NogbEMe Mo
necTHULe. PemeHyne 3aa4 Ha pacyéT
MeXaHHU4YeCKOW paboTbl U MOLIHOCTH




IIpocTelie [IpocThle MEXaHU3MBI: OnpejiesieHre BbIMIPHILIA B CUJIE POCTHIX
MexaHM3MBlI (5 4) | pbluar,6JI0K, MeXaHU3MOB HallpUMepe pblyara, HO4BHUXKHOI'O U
HaKJIOHHAs IJIOCKOCTh. | HEMOJBHUXHOTIO GJIOKOB,HAaKJIOHHOH NJIOCKOCTH.
[IpaBUJIO paBHOBECHUA HccienoBaHue yc0BUsI paBHOBECUS pblyara.
ppryara. [IpumeHeHue O6Hapy»KeHHe CBOUCTB IMIPOCThIX MEXaHU3MOB B
MpaBUJia paBHOBECHS Pas/IMYHBIXUHCTPYMEHTAX U IPUCIOCOOBTEHUSAX,
pbIyara K 6JIOKY. HCIOJIb3yEMBIX B OBITY
«30J10TOE TPaBUJIO» Y TeXHUKe, a TaKXKe B )KHUBbIX opraHusmax (MC —
MexaHUKH. KI1/| 6uoJI0ruA).IKCIEPUMEHTANIBHOE A0KA3aTENbCTBO
NPOCTBIX MEXaHU3MOB. paBeHCTBA PabOT NPU NPUMEHEHUHU NIPOCTBIX
[IpocThle MEXaHU3MBI B | MEXaHHU3MOB.
OBbITY U TEXHUKE. Onpegenenue KI1/l HaKJIOHHOH MJIOCKOCTH.
Peryaru B Tese PemeHnne 3ajja4 Ha NpUMeHeHHe NpaBUJa
4eJiOBeKa paBHOBecHus pbluara nHa pacuyét KII/|
MexaHnuyeckas Kunernueckaa u JKclepuMeHTa/IbHOE OlNpefie/leHue U3MeHeHUs
3Heprus (4 4) NnoTeHLUa/IbHas KUHETUYeCKONU NMOTeHLIMa/IbHON S3HEepTUHU TeJla IpU
9Heprus. €ro CKaTbhbIBaHWUM N0 HAKJIOHHOH MJIOCKOCTH.
[IpeBpaleHre ogHOrO
BH/JIa MeXaHH4e-
CKOM 3Hepruu B dopmysmpoBaHHe Ha OCHOBE HCC/IEJOBAaHUSA 3aKOHA
Apyroy. 3aKoH COXpaHeHUAMeXaHHU4YeCKOU 3HepTHU.
COXpaHeHHs U U3MeHe- O6cyxeHue rpaHul, IPUMEHUMOCTH 3aKOHa
HUs SHEPTrUU B COXpaHEHHUsISHEPTHUH.
MeXaHUKe Pemenune 3aza4 ¢ ucnosb3oBaHUEM 3aKOHA
COXpaHEHUs 3Hepruu

Pe3epBHOe Bpems (3 4)




8 knacc (68 u)

TemMaTH4eCKUH
6JI0K, TEMBI

OcHOBHOE
cojepKaHue

OcHOBHBIE BHUAbI A€ATEC/JIbHOCTH
yyamuxca

0P

Paszgen 6. TensioBble siBJeHMs (28 4)

CtpoeHue
M CBOMCTBA

BemiecTBa (7 4)

OCHOBHBbIE MOJIOKEH U

MOJIEKYJIIPHO-
KUHETUYECKOM

TEOPUU CTPOEHUS
BellleCcTBa.

Macca u pasmepbl
aTOMOB

U MoJieKyJ1. OnbIThI, TO/J-

TBepXJAawlrie OCHOBHbIE
MOJIOXKEHHUA MOJIEKYJIAP-

HO-KUHETUYECKOU
TEOPHH.

Mogenu TBEpOroO,
KUKOTO

U razoo6pasHoro
COCTOSITHU M
BellleCcTBa.
Kpucrannnyeckue

U aMopdHble TBEpAbIE
Tesia. O6'bsiCHeHHE
CBOMCTB ra3os,
YKUJIKOCTEH U TBEPIbIX
TeJl Ha OCHOBE
MMOJIOXKEHU N

HaGuitoieHre 1 MHTepHpeTanus ONbITOB,
CBU/JETEJIbCTBYIOIIUX

00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUHU BellecTBa:
OMNBITHI C pac-

TBOPEHUEM pa3/IMYHbIX BEILECTB B BOJeE.

PelleHue 3a7a4 1Mo OolleHMBAHHUIO KOJIMYECTBA aTOMOB
WU MoJie-

KyJI B eJUHHILe 06’ bEMA BelleCTBA.

AHanu3 TekcTa JJpeBHUX aTOMHUCTOB (Hampumep,
¢dparmenTa

noamsl JIykpenus «O npupo/e Belei») ¢
W3JI0’KEHUEM 060CHOBAaHUYM aTOMHOM IMIIOTE3HI.
OueHka y6eiuTeJbHOCTH 3TUX 060CHOBaHUM.

06 bsicHeHHEe GPOYHOBCKOTO JBUKEHUs], sIBJIEHUS
nudodysun

Y pas3JIMYUU MEeX/y HUMU Ha OCHOBE MOJIOXKEHU U
MOJIEKYJIIPHO-KHUHETHYECKOU TEOPUU CTPOEHHUS
BelllecTBa.

O6'bsiCHEHHE OCHOBHBIX PAa3/IMYMi B CTPOEHUHU I'a30B,
JKUJIKOCTEH U TBEPABIX TeJI C UCII0JIb30BaHUEM
MOJIOXKEHUN MOJIEKYJIIPHO-KMHETUYECKOH TEOPUH
CTpOEHHUs BelllecTBa.

[IpoBeieHME OMBITOB IO BhIPAIIMBAHUIO KPUCTAJIJIOB
MOBapeHHOU COJIM UJIM caxapa.




MOJIEKYJISIPHO-
KUHETHUYEeCKON TEOPUU.
CMauyuBaHUe U
KaNnuJJIsipHble SIBJIEeHUS.
TensoBoe pacuiMpeHue U
cKaTue

[IpoBesieHME U OGbSICHEHHE ONIBITOB,
JIEMOHCTPUPYIOLIUX KalULISPHBIE IBJIEHUS U IBJIEHUE
CMa4YMBaHHUS.

O6bsicHEHHE POJIU KAaNTUJUISIPHBIX SIBJIEHUU 151
NOCTYIJIEHHS BOJbI B OpraHu3M pacteHu (MC —
6uoJiorus).

Ha6sroneHue, npoBefieHre U 06'bSICHEHHE ONBITOB 110
HabJII0/IEHHIO TEIJIOBOTO PacClIMpEeHUs ra3os,
JKUJIKOCTEHN U TBEPABIX TEJIL.

O6bsicHEHHE COXpaHeHUsI 06'béMa TBEPABIX TeJl,
TeKy4eCTH KUAKOCTH (B TOM 4YHCJIe, Pa3HUIbI B
TeKy4eCTH JIJIs1 Pa3HbIX XKUAKOCTeH), aBJIeHHs ra3a.
[IpoBesieHNE ONBITOB, IEMOHCTPUPYIOIUX
3aBHCHMOCTD JIaBJIEHUS BO3/lyXa OT €ro 00’béMa U
HarpeBaHUs UJIM OXJIAXK/EHUS,

Y UX 06'bsICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO
y4eHUs. AHA/IN3 IPAKTHYECKHUX CUTYalUH, CBI3aHHBIX
CO CBOMCTBAMHU Ia3oB, XKUAKOCTEN U TBEPABIX TeJ




TIpodosviceHue mabn.

TenuioBble
npoueccsl (21 4)

Temnepartypa. CBsA3b
TeMInepaTyphl CO
CKOPOCTBIO
TeNJIOBOI0 JBHKEeHUs
4acTHUL,.
BuyTtpeHnHasa
Heprus.

Croco6ml
W3MeHeHUd
BHYTpeHHeH
9Hepruu:
TerJionepeaaya

U COBepIlIeHHe
paboThl. Bujbl

OGocHOBaHME MPaBUJ U3MEpPEHUsT TeMIepaTyphl.
CpaBHEeHHE pa3IMYHBIX CIOCOGOB MU3MEpPeHUs U
LIKaJl TeMIlepaTyphl.
Ha6arwgeHve U 06'bsICHEHHE OINbITOB,
JEMOHCTPHUPYOLINX U3MEHEHHE BHYTPEHHEN SHEPTUHU
TeJla B pe3yJibTaTe TelJionepeayud U paboThI
BHeIIHUX cuJi. HabuiroieHre U 06'bsICHEHHE ONbITOB,
06CYyK/IeHUEe NPAKTUYECKUX CUTYyal Ui
JIeMOHCTPHUPYIOIUX pa3/IMYHbIe BUbI
TelJjionepesayn: TEJIONPOBOAHOCTb, KOHBEKLUIO,
HU3JIy4eHHe.
HccnenoBaHue sSIBJIEHUS TeNJI0O0OOMeHa MPU
CMEeIIWBAaHUM XOJO0JHOW U ropsiuei BO/ibl.
Habusro/ieHre ycTaHOBJIEHUS TENJIOBOIO paBHOBECHS

TernJionepesadyu MeX/y ropsiueil U XoJ101HOU BOJ O

: OnpepneneHue (M3MepeHUE) KOJIMYECTBA TEMJIOTHI,
TEINJONPOBOJAHO MOJIY4EHHOT'0 BOJIOW MPH TEMJI0O0OOMeHe C HarpeThbIM
CTh, KOHBEKIIHS, MeTaJlJInYeCKUM I[IUJIUHPOM.

HU3JIy4YeHHe. OnpegesieHue (U3MepeHUe) yaAeJTbHOR

KosnyecTBoO TeINJIOEMKOCTHU BelllecTBa. PemeHue 3a7a4,
TEIJIOThI. CBSI3aHHBIX C BBIYHMCJIEHHUEM KOJIMYECTBA TEIJIOThI U
YnenbHasi TEINJI0OEMKOCTHU P TENJ006MeHe.

TEINJ0EMKOCTh AHasiu3 cuTyaluui NpakTU4eCcKOro UCIMOJb30BaHUA
BelleCTBa. TENJIOBBIX CBONCTB BEIECTB U MaTEepPHUAJIOB,
Tensioo6MeH U HanpuMep, B IeJIsSIX SHEProcOeperkeHUsI:

TeInJioBoe TeIJIOM30JIAIMSA, SHeprocbeperaroye KpbIllH,
paBHOBecHe. TEePMOAKKYMYJISITOPHI U T. .

YpaBHeHUE Ha6sr0/1eHue sSIBJIeHUH McIIapeHUs U KOHIeHCalu U
TEIJIOBOTO HccnenoBaHue npolecca MCIapeHUs Pa3JIuIHbIX
GaJsiaHca. XKUJKOCTeN. O6'bsICHEHUE IBJIEHUU UCITapEeHUA U
Iln1aBieHue U KOH/IeHCAllU1 Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
OTBep/ieBaHUe yIEeHHUsl.




KPUCTaA/IINYECK
WX BElIEeCTB.
YnaenbHasa
TenJjoTa
nJiaBJIEeHUs
INlapoo6GpaszoBaH
ue

U KOH/JIeHCalHsl.
Hcnapenue.
Kunenue.
YnenbHasa
TernJjoTa
napoo6pa3oBaH
Usl.
3aBUCUMOCTDb
TeMIlepaTypbl
KUIIEHUS OT
aTMocdepHOro
JaBJIEHHUS.
BiaxxHocTh
BO3JyXa.
dHeprusd
TONJIUBA.
YnenbHas
TenJjoTa
cropaHus.
[MpyuHUI MBI
paboThI
TENJIOBbIX
ABUTraTeJIeH.
KII/l TensioBOTO
JBUTraTeJs.
TensioBbie
JBUTaTEeJU U

HaGuroieHue U 06'bsSICHEHHE TPOLecca KUIIEHUs, B
TOM 4MCJle 3aBUCHMOCTU TeMIlepaTypbl KUIIEHUS OT
JlaBJIeHUS.

OnpegnesieHue (M3MepeHHEe) OTHOCUTEBHON
BJIQXKHOCTH Bo3/yxa. HabutoeHne npouecca
MJ1aBJIe€HUsI KPUCTA/IJINYEeCKOro BellecTBa,
HalpuMmep, JbJa.

CpaBHeHUe NPOLeCcCoB MJIaBJIeHUs KPUCTANIINIeCKHUX
TeJl U pa3MATr4eHus IPpU HarpeBaHUH aMOPPHBIX TeJl.
OnpepneseHue (M3MepeHUE) YA EJbHOU TEMIOTHI
niaBJjieHus JbAa. 06 bsACHEeHUE SIBJIEHUH MJIaBJAeHUs
Y KpUCTaJIJIN3alU1 Ha OCHOBe aTOMHO-
MOJIEKYJIIDHOTO y4eHus. PellleHne 3aa4, CBA3aHHBIX
C BBIYMUCJIEHHEM KOJIMYeCTBa TeIJIOThI, B IpoIeccax
TemnJionepesaqyy NMPHU IJIABJIEHUH U KPUCTAJIIU3AIUH,
HCNapeHUU U KOH/IeHCAIUH.

AHa/u3 cUTyalui NIpaKTU4YeCKOro NpUMeHeHUs
SIBJI€HUHY IJIaBJIEeHUS U KPUCTAJJIM3aLlMH, HAIpUMep,
MoJIydeHHUe CBepPX4YHUCThIX MaTepHasoB, cojeBast
rpeJjika 4 Jip.

AHanus paboThbl U 00'bsICHEHHUE IPUHIUIIA e CTBUSA
TEeNJIOBOT O JBUTraTeIA.

BblunciieHre KOJIM4eCcTBa TEIJOTHI,
BBI/IEJISIONIEeT0Cs IPU CTOPAaHUHU PA3JIMYHBIX BU/IOB
Tonsusa, u KI1/| aABurareis.

O6cyxAeHue 9K0JI0OTUYeCKUX N0CJeJCTBUHI
HMCIOJIb30BaHUs JBUTraTeJel BHYTPEHHET O
CropaHus, TEMJIOBBIX U rUApoaaeKTpocTaHui (MC
— 3KO0JIOTHsl, XUMHUS)




3aluTa
OKpy»Kawlein
cpesbl.

3akoH
COXpaHeHHUs U
npe- BpalleHUs
SHEPTHUHU B
MeXaHHYeCKUX
U TENJIOBBIX
npoleccax

Paszpes 7. dyleKTpUYecKre U MarHUTHbIe siBjieHus (37 4)

JeKTpUu4yecKue
3apsajbl. 3apa-
J’KeHHbI€ TeJia

M UX B3aUMO/Je-
ctBue (7 4)

JJleKTpU3alnus TeJl.
JlBa pona
3JIEKTPUYECKHUX
3apA/0B.
B3aumopenicTBue
3apsKeHHBIX TeJl.
3akoH KysoHa.
JJlIeKTpUYyecKoe
noJie. [Ipunnun
Cyneprno3uLuu
3JIEKTPUIECKUX
noJsie. Hocurenu
3JIEKTPHUYECKUX
3apsi0B.
JJieMeHTapHbIN
3JIEKTPUYECKUU
3apan. CtrpoeHue
atoMma. [IpoBogHUKHU
Y IU3JIeKTPUKH.
3aKOH COXpaHeHUs
3JIEKTPHUYECKOT O

Ha6sroeHue v nmpoBeieHHE ONBITOB I10
3JIEKTPU3AIUHU TeJNPHU COMPUKOCHOBEHUHU U
UHAYKIUEH.

HaGuroieHre U 06'bsICHEHHE B3aUMOIeCTBUS
O/JTHOMMEHHO U Pa3HOMMEHHO 3apsPKEHHbIX

TeJI.

O6'bsiCHEHHE IPUHIMIA AeHCTBUS 3JIEKTPOCKOTA.
O6bsicHeHHEe SIBJIEHUH 3JIeKTpU3aLUU NPHU
CONPUKOCHOBEHUUTEJ U UHAYKIUEH C
HWCMO0JIb30BaHWEM 3HAHUHM O HOCUTEJISIX
3JIEKTPUYECKHUX 3apSAJ0B B BEl[eCTBE.
Pacno3HaBaHue U 00'bsiICHEHUE SIBJEHUUN
3JIeKTpU3aliu B NOBCEeJHEBHOMN KU3HHU.
Ha6armomeHne U 06'bsiICHEHHE ONbITOB,

WJUTIO CTPUPYIOIINUX 3aKOH COXpaHEHHUSI
3JIEKTPUYECKOT O 3apsja.

HaGsroeHre onbITOB [0 MOJEJHUPOBAHUIO
CUJIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.
HccnenoBaHue nelcTBUSA 3JIEKTPUUECKOT O MO
Ha NPOBOJAHUKHU U JUIJIEKTPUKHU




3apszaa

IlocTOsAHHBIHI
3J1IeKTpUYEeCKHIA
TOK (20 4)

JJIeKTPUYECKUU TOK.
YcnoBusa
CylLleCTBOBAaHUA
3JIEKTPUYECKOI 0 TOKaA.
HcTouyHuKHU
MOCTOSTHHOTO TOKa.
JleficTBUS
3/71eKTPUYECKOI 0 TOKa
(TenuioBoe,
XUMHYECKOE,
MarHuTHOE).
JJIeKTpUYEeCKUH TOK B
JKHU/IKOCTSAX U ra3ax.
dneKkTpHUYecKas LieNb.
CusaToka.
JJ1eKTpHUyeckoe
HalpsKeHHe.
ConpoTuBJieHUE
NPOBOJIHUKA.
YaenbHoe
CONPOTUBJIEHHE
BellecTBa. 3akoH OMa
JIJIsl y9acTKa IelH.
[TocnenoBaTenbHOE

Y MapaJijiejibHOe
coejHEHUe
MPOBOJJHUKOB.

Pa6oTa 1 MoLHOCTB
3JIEKTPUY€ECKOr o TOKa.

3akoH /xoyna-JleHua.

JJIEKTPONPOBOJIKA U

Ha6usroieHue pa3/IMYHbIX BUL0B JAEUCTBUSA
3JIEKTPUYECKOTOTOKA U OOHapYyKeHHe 3TUX BU/0B
JeWCTBUSI B IOBCEJHEBHOMXKHU3HHU.

C60pKa U HCNBITAHUE 3JIEKTPUYECKOH Lienu
MMOCTOSIHHOTOTOKA.

Hi3MepeHHe CUJIbI TOKA aMIIEPMETPOM.
H3MepeHUe 3/IEKTPHUUECKOT 0 HANIPSIXKEHUST
BOJIbTMETpPOM. [IpoBeJieHHE U 0O6'bsICHEHUE
OMBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh
3JIEKTPUYECKOT0 CONPOTUBJIEHUs] MPOBOAHUKA OT
€ro JJIMHBI, IJIOIA/IY ONEPEeYHOT0 CEYEeHUS U
MaTepHasa.

HccnenoBaHue 3aBUCHUMOCTH CHUJIBI TOKA,
MPOTEKAIIIEr0 Yepe3pe3ucTop, OT CONPOTUBJIEHUS
pe3ucTopa U HalpsKeHUs

Ha pe3ucTope.

[IpoBepkKa MpaBuUJIa CJI0KEHUS HAIPSDKEHUH IPpU
MOCJ€eA0BaTEJbHOM COEIUHEHUH JIBYX
pe3uCTOopOB.

[IpoBepka mpaBuJia AJisi CUIbl TOKAa HpU
napaJijieJ;IbHOM COeIJMHEHUH Pe3UCTOPOB.

AHanus cuTyalnydi nocaeoBaTeJbHOrO U
napaJiJieJIbHOr0 COe/ITUHEHHsI TPOBOIHUKOB B
JIOMALIHUX 3JIEKTPUUECKUX CETSIX.

PemeHue 3a71a4 ¢ cnoJib30BaHUEeM 3akoHa OMa u
dopmys pacyéTa 3/IeKTPUIYECKOTO COMPOTUBJIEHUS
MpH MOCJeJJ0OBaTeJIbHOM U MapaJijieibHOM
coeZJMHEHUH NMPOBOJHUKOB. OnpesesneHue paboThl
3JIEKTPUYECKOT 0 TOKA, MPOTEKAIOIIEero 4yepes
pe3ucTtop.

OnpepnesieHHe MOITHOCTH 3J1eKTPUYECKOT 0 TOKA,




MOTpeGUTENN
3JIeKTPUYeCKOH
SHEPTUU B OBITY.
KopoTkoe 3aMbikaHue

BbIJleJISIEMOU HAa PE3UCTOPE.

HccenoBaHre 3aBUCMMOCTHU CUJIBI TOKA Yepe3
JIaMIIOYKYy OT HaNpsDKeHUs Ha Hel.
Onpepenenue KII/l HarpeBaTeis.
HccnenoBaHue npeo6pa3oBaHus 3HEPTUU TPU
noAbEéMe rpysa aJeKTpoJBUTaTesIeM.
O6'bsiCHEHHE YCTPOWCTBA U IPUHIIMUNA JEeUCTBUS
JIOMalIHUX 3JIeKTpOHarpeBaTeJbHbIX IPUOOPOB.
O6bsicHEHHE IPUYHNH KOPOTKOI'0 3aMbIKaHUS U
NPUHLMINA AeHCTBUS MJIaBKUX IpeJloXpaHUTeseH.
PemreHue 3aza4 c MCo/Ib30BaHUEM 3aKOHA
Jxoynsa—Jlenna. Ha6utoqeHre BOSHUKHOBEHU S
3JIeKTPUYECKOT0 TOKA B KU/ - KOCTHU

MarHuTHbIe
sABJeHus (6 4)

[TocTosAsHHBIE MArHUTHI.
BsaumopencTBue
MOCTOSIHHBIX MAarHUTOB.
MarHuTHOe noJie.
MarauTHoOe noJie 3eMJIH
U ero 3HadeHue JIJis
KU3HU

Ha 3emJuie. OObIT
Jpcrena. MaruuTHoe
MoJie 3JIEKTPUUYECKOT 0
TOoKa. [I[puMeHeHUe
3JIEKTPOMAarHMTOB B
TEeXHUKE.

HccrenoBaHre MarHUTHOTO B3aHMMO/IEHWCTBUS
MOCTOSIHHBIXMAarHUTOB.

H3y4yeHHe MAarHUTHOTO MOJISA IOCTOSTHHBIX
MarHUTOB MPU UX06'beIUHEHUU U pa3/ieJIeHUH.
[IpoBeseHNe ONBITOB MO BH3yaJU3alUH I0JIS
MOCTOSIHHBIXMAarHUTOB.

H3ydyeHue siBJIeHUs HAMarHMYMBaHU BelllecTBa.
HccnenoBaHue AelCTBUA 3JIeKTPUYECKOTO TOKa Ha
MarHUTHYIO CTPEJIKY.




JlelicTBMe MarHUTHOTO
MoJisiHA MPOBOJHHUK C
TOKOM.
JJIeKTpoABUTraTe b
IMOCTOSTHHOTO TOKa.
Hcnosb3o0BaHUEe
3JIEKTpOABUTATEJIEH B
TEeXHUYECKHUX
yCTpOHCTBaxX

Y Ha TPaHCIOpTe

[IpoBeneHue ONBITOB, JeMOHCTPHUPYIOIIUX
3aBUCUMOCTb CHUJIbI B3aHMOJeHCTBUS KaTYIIKHU C
TOKOM M MarHuTa OT CUJIbl U HallpaBJIeHUsI TOKa B
KaTyllKe.

AHa/mM3 CUTyalMd NpPaKTHYeCKOro MpPHUMeHeHHUs
3JIEKTPOMArHUToB (B  OBITOBBIX TEXHUYECKHUX
YCTPOUCTBAX, IPOMBIILIJIEHHOCTHU,MELUIUHE).
H3y4yeHue felCTBHSI MarHUTHOTO MOJIST HA NPOBOAHUK
c TokoM.M3y4yeHue felicTBUA 3JIeKTPOJBUTraTeIs.
H3mepenue KII/l asekTpojBUraTeIbHOU

yCTaHOBKH. Pacno3HaBaHve ¥ aHa/JIM3 PasINYHbIX
NpUMeHEeHUH 3JIeKTpo-ABuUraresei (TpaHCIOPT,
GBITOBbIE YCTPOUCTBA U JIP.)

J/IeKTPOMAarHuT
Hasgd UHAYKIMS
(44)

OnbIThI dapapes.
fABnenue
3JIeEKTPOMAarHUTHOH

uHAyKuud. IIpaBuiio
JleHua.
JJIeKTporeHeparTop.
Crioco6hInoIydYeHUs
3JIeKTpUYecKoi
9HEpPTHH.
DJIEKTPOCTAHIIMHU Ha
BO306HOBJISIEMBIX
HCTOYHHUKAX 9HEPIUHU

ONBITHI 110 UCC/AEJOBAHUIO SIBJIEHUS
3JIEKTPOMArHMTHOW MHAYKIUU: UCCJIeJOBaHUE
W3MeHEeHUH 3HaUYeHUs U HallpaBJieHUs
WHJYKIMOHHOTO TOKAa

Pe3sepBHOe Bpems (3 4)




9 knacc (102 v)

HOe NpPsIMOJIMHEHHOE
JIBIDKe-

Hue. CpesHsA U
MTI'HOBEHHAas
CKOpOCTb TeJia NPU
HepaBHO-

MEPHOM /IBH)KEHHH.

YckopeHue.
PaBHOyCcKkoOpeH

HOe NpsIMOJIMHEHHOE
JIBYDKe-

Hue. CBo6ogHOE
najieHue.

OnbiThl [anunes.

PaBHOMepHOE ABHXKeHHe

OTHOCHUTEJIbHOCTb ME€XaHUYEeCKOI'o ABUXKEHH.

Ha6mo;[e1—me MEeXaHHUYeCKOro ABUXKEHUA TeJsia
OTHOCHUTEJIbHO
Pa3HbIX TeJl OTCUYéTa.

CpaBHeHHE NyTeH U TPAEKTOPUH JBHXKEHUS OJHOT'O U
TOTO e
TeJla OTHOCHUTEJIbHO Pa3HbIX TeJ OTCYETA.

AHanus Tekcra lanuies 06 OTHOCUTENbHOCTH
ABUXKEHUA;

BLIIIOJIHEHH E 3a,qa1—114ﬁ IO TEKCTY (CMbICJ'IOBOE ‘{TeHl/Ie).

OnpejesneHre cpefjHell CKOPOCTH CKOJIbXKeHUsI 6pycKa
WJIM JBW>KEHHUA IapHUKa 10 HAKJIOHHOH IJIOCKOCTH.

TemaTu4yecKu OcHOBHOE OCHOBHBIE BU/bI JesSTeJIbHOCTH 0P
6J10K, TeMa cojepKaHue y4Jamuxcs
Pa3zpen 8. MexaHnueckue siBjieHus (40 4)

MexaHu4eckoe MexaHu4yeckoe AHasius ¥ 06CyX/jeHHe Pa3JIuIHbIX IPUMEPOB
JBIDKEHUeE. MeXaHU4YeCKOro

ABIDKEHHE MaTepuasbHas TO4Ka. JBHXKEHUS.

U C1I0COGBI ero Cuctema oTcuéTa. O6cyx/leHre TpaHUL IPUMEHUMOCTH MOJEJU
OTHOCHU- «MaTepHaJsibHas

onucanuda (10 4) TeJIbHOCTb TOYKa».
MeXaHU4YeCKOoTro
JABUWXKEHHUSI. OnvcaHUe MeXaHW4YeCKOro JBMXKeHHS PasJM4YHbIMU

croco6aMu

PaBHOMepHOe (ypaBHeHHE, TabML, TPAPHUK).
NpsAAMOJIMHEeN-
HOe IBH>KeHHUe. AHa/Iu3 )KM3HEeHHbIX CUTYyallui, B KOTOPBIX
HepaBHoMep- NposABJAETCA




0o OKpYyKHOCTHU. [lepuoz

M JyacTtoTa obpalieHusl.
JluHelHasa ¥ yriaoBas
CKOPOCTH.
[leHTpOoCTpeMHUTeNBHOE

YCKOpeHHe.

AHanu3 U 06CYK/AeHHEe CIOCOGOB NMPUOBIMKEHHOTO
onpeJesieHUs

MIHOBEHHOW CKOPOCTH.

OnpesiesieHre CKOPOCTH PAaBHOMEDPHOTO JBHXKEeHUS
(mwapuka

B )KH/KOCTH, MO/IeJIU 3JIEKTPHUYECKOT0 aBTOMOOUIIA U
T. I.).

OnpepesieHue NyTH, IPOHAEHHOIO 3a JaHHbIN
MPOMEXKYTOK

BpPEeMEHH, U CKOPOCTH TeJia 10 rpadrKy 3aBUCUMOCTHU
Ny TH

PaBHOMEPHOTO /IBHXXEHHUS OT BPEMEHH.

O6cyxJeHrue BO3MOXXHBIX MPUHLMIIOB JeHCTBUS
npu6opoB,

M3MepSIOIUX CKOPOCTh (cuAoMeTpoB). Beruucienue
MyTH U CKOPOCTHU ITPU PaBHOYCKOPEHHOM
NpSIMOJIMHEHHOM JIBM>KEHUH TeJIa.

OmnpezesieHre MPOHIEHHOTO MYTH U YCKOPEHUS
JIBHPKEHMUS TeJla 10 rpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JIBMXKEHUS TeJ1a
OT BpEMEHHU.

Onpe/iesieHre YCKOPEeHHUs TeJla IPU PaBHOYCKOPEHHOM
JIBM>KEHUH 10 HAaKJIOHHOH MJIOCKOCTH.

H3MepeHMe neprosa U 4acTOThI 0OpaleHHUs TeJla 110
OKPY>KHOCTH.

OmnpezesieHre CKOPOCTH PAaBHOMEPHOTO JIBIXKEHHUS
TeJla 10 OKPY>KHOCTH.

PelreHue 3a/1a4 Ha onpesie/ieHHe KHHEMaTHY€eCKUX
XapaKTepH CTUK MEXaHU4YECKOTO /IBIKEHUS Pa3/IMYHbIX
BU/IOB.

Pacno3snaBaHMe 1 NPUGIMKEHHOE ONTMCAHUE
Pas3JIMYHBIX BUJ0OB MEXaHUYECKOTO ABMKEHUS B
NpUpo/Jie U TeXHUKe (Ha IpuMepax CBOOOLHO
NaJlaloIKX TeJl, ABKEeHUS )KUBOTHBIX, He6ECHBIX TeJl,
TPaHCHOPTHBIX CPEJCTB U AP.)




B3aumoaeiicTBue
Tes (20 4)

[lepBBIii 3aKOH
HproTona.BTopoit
3akoH HproToHa.
TpeTuii 3aKoH
HproToHa.

[MpyuHUUMO
Cynepro3ULIUUCUIL
CuJia ynpyrocTu.
3akoH I'yka. Cuisa
TPEeHUsI: ChJla TPeHHU:
CKOJIBXKeHHUsI, CUJIa
TpeHUs NOKos, pyrue
BU/bITPEHHS.

Cusia TSXKeCTU U
3aKOH BCEMUPHOIO
TATOTEHUS.
YckopeHnue
CBOOO/IHOTO NaeHUH.
JIBM>KeHUe NIJIaHeT
Bokpyr CoJsiHLA.
[lepBas kocMH4YecKast
CKOPOCTb.
HeBecomocTb u
NneperpysKu.
PaBHOBecue

MaTepHaJ’[bHOﬁ TOYKH.

AGCOJIIOTHO TBEpAOE
TeJs10. PaBHOBecue
TBEPAOro Tesa C
3aKpeIJIEHHOU 0ChbI0
BpaleHusA. MOMeHT
cuiibl. LleHTp TsxecTH

Ha6sroz1eHye ¥ 06Cy»K/ieHHe OIBITOB C
JBUKEHUEM TeJla IPU yMEeHbIIEeHU W BIAUSHUS
JPYTUX TeJl, IPeNnsaTCTBYOLUUX JBUKEHUIO.
AHanus Tekcra ['asniesi c omucaHUueM
MBbICJIEHHOT O 3KCIIEPUMEHTA,
060CHOBBIBAKOILET0 3aKOH UHEPLIHH;
BBITIOJIHEHUE 33JJaHUH 110 TEKCTY (CMbICIOBOE
4YTeHUe).

06Ccyk/ieHre BO3MOXKHOCTH BBITIOJIHEHUS
3aKOHAa WHEPIMUB PA3JIUYHbBIX CUCTEMAX
OTCYEéTa.

HaGutoeHue U o6CyXjleHHe MeXaHU4eCKHUX
SIBJIEHUH, NPOUCXOASALIMX B CUCTEME OTCYETA
«Tenexka» npy e€ paBHOMEPHOM U YCKOPEHHOM
JBUKEHUH OTHOCUTEJNIbHO KaOHHeTaPpU3UKU.
JleHicTBHS C BEKTOpPaMHU CHJI: BbIIIOJIHEHUE
3a/laHUH N0 CJIOKEHUIO U BBIYUTAHUIO BEKTOPOB.
Hab6usrofieHue u/uiu npoBeieHre ONbITOB,
JEeMOHCTPHUPYOIINX 3aBUCUMOCTb YCKOPEHHUS
TeJia OT NPUJIOKEHHOU K HEMY CHUJIBI U MaCChI
TeJsa.

AHanu3 ¥ 06'bsICHEHUE SIBJIEHUH C
KCIT0JIb30BaHWEM BTOPOro 3akoHa HbioToHa.
PemeHue 3a/1a4 ¢ UCITOJIb3OBAHHUEM BTOPOTO
3aKoHa Hpr0TOHA U paBuUJja CJA0XKEHUS CUJL.
OnpepesieHUe )KECTKOCTHU NMPY>KUHBI.

AHanu3 cuTyalnui, B KOTOPbIX HAGJOIAI0TCS
ynpyrue fgebopMaliii, U UX 06'bsICHEHHUE C
HCIO0JIb30BaHUEM 3aKoHa ['yka.

PewieHue 3a7a4 ¢ UCMoJib30BaHUEM 3aKoHa ['yka.
HccnenoBaHue 3aBUCUMOCTHU CUJIbI TPEHHUSA
CKOJIBYKEHU A

OT CUJIBI HOPMaJIbHOTO JIaBJieHUs1. OGCyKeHu e




pe3y/bTaTOB UCC/IeOBAaHUS.

OnpenesieHue koadduneHTa TPEHUS
CKOJIbKeHHUS. 3MepeHHe CUJIbl TPEHUS MOKOA.
PelieHue 3a/ja4 € MCNOJIb30BaHHEM HOPMY.JIbI
JIJ1s1 CUJIbl TPEHMUSI CKOJIbXKEHUS.

AHanus JBMKEHHUS TeJl TOJbKO NMoJ JeHCTBUEM
CHJIBI TSPKECTH — CBOGOJHOIO Ma/leHUs.
O6bsiICHEHHE HE3aBUCUMOCTH YCKOPEHUS
CcBO6OJHOrO NaJleHUs OT Macchl TeJla.

OLeHKa BeJIMYUHbI CUJIbl TATOTEHMUS,
JelCcTByIOIEeH MeXAy AByMs TeJlaMu (A5
pasHbIX Macc).

AHasiu3 JBUWKeHUs1 Heb6eCHBIX TeJl 0/,

el CTBUEM CUJIBbI TATOTEHHUA (C UCIIOJIb30BaHUEM
JIONIOJIHUTEIbHBIX HICTOYHUKOB HHpOPMaLUH).
Pemenue 3a/ja4 ¢ McnoJib30BaHWEM 3aKOHA
BCEMUPHOTO TATOTEHUS U GOPMYJIbI /I pacuéTra
CHJIBI TSPKECTH.

AHaNM3 OPUTHHAJIBHOIO TEKCTA, ONUCHIBAIOLIETO
MPOsIBJIEHUS 3aKOHA BCEMHUPHOTO TATOTEHHUS;
BBITNIOJIHEHHE 33/IaHUN 110 TEKCTY (CMBICJI0BOE
4yTeHUe).

Ha6uroieHue 1 06CyX/jeHHe ONbITOB 110
M3MEHEHHUIO Beca TeJsla IPU YCKOPEHHOM
JBIDKEHUH.

AHasiu3 ycJI0BUY BO3BHHKHOBEHHUSI HEBECOMOCTH
U 1epe rpy3KH.

PemeHue 3a/ja4 Ha onpe/iesJIeHHE Beca TeJa B
Ppa3/INYHBIX YCIOBUSX.

AHanus cuJ, e CTBYIOLUUX Ha TeJIo, MOKOoAIeecs
Ha onope. OnpejesieHHE LIEHTPA TIKECTHU
pas3JIMYHBIX TeJl




3aKoHbI coxpa-
HeHuUs (10 4)

HWmnynbc Tesa.
N3smeHeHue
umnyJbca. UMmnyJsbc
CUJIbIL. 3aKOH
COXpaHeHHUs
UMITYJIbCA.
PeakTuBHOE
IBWXEHUE.
MexaHu4eckasa
paboTa U MOILIHOCTb.
Pa6oTa cuJ TSXKeCTH,
yIpyrocTH, TpeHUH.
CBfI3b 3HEPTUU U
paboThI.
[MoTeHuuanbHasA
9Heprus Teua,
MOJHSTOr0 HaJ,

NoBepPX-HOCTbhIO 3€MJIH.

[ToTeHMab-Has
dHEeprHus CKaTOU Npy-
>KUHBI.

KuHeTuueckas aHeprus.
TeopeMa 0 KUHETUYECKOU

9HEpTrHUHU.

Hab6sro1eHre ¥ 06GCy»K/IeHHe OINBbITOB,
JEeMOHCTPUPYIOIUX Nlepeady UMIyJibca PHU
B3aUMOJIEHCTBHHU TeJl, 3aKOH COXpPaHEHHUS
HMIIyJIbCa IPH a6 COJIIOTHO YIIPYT'OM M HEYIIPYTOM
B3aUMO/IeHICTBUHU TeJl.

AHanu3 cUTyal M B OKpYy>KaloLle 2KU3HHU C
HCI0JIb30BaHHEM3aKOHA COXpPAaHEHHUA UMITYJIbCa.
Pacrno3HaBaHMe SIBJIEHUS PEaKTUBHOIO JIBHMIKEHUSA
B npuposeu texuuke (MC — 6uosiorus).
[[prMeHeHHe 3aKOHA COXPAaHEHHUS UMITYJIbCa
JIJ1s1 pacyéTa pe3y/IbTaTOB B3aHMO/I€HCTBUSA

TeJs1 (Ha NpuMepax Heynpyroro

B3aMMO/IEHCTBHUS, YIIPYTroro LeHTPaJbHOro
B3aUMO/IeHCTBUS JIBYX OJJUHAKOBBIX TeJI, 0ZJHO

M3 KOTOPbIX HENOJIBHKHO).

PemeHue 3a/1a4 ¢ HCNIOJIb30BaHUEM 3aKOHA
COXpaHEeHUs UMITYJIbCa.

OnpefiesieHre paGoThI CUJIBI yIPYTOCTH MPHU
noJ'béMe rpysac UCIoJb30BaHHUEM

HEMOJIBMKHOTO U MO/JBMXKHOI'O GJIOKOB.




TIpodomiceHue mabn.

TemaTu4ecKut
6JIOK, TEMA

OcHOBHOE
cojep:KaHue

OcCHOBHbBIE BH/bI AeATEJTbHOCTU
y4yamuxcsa

3aKOH COXpaHeHHUs
MeXaHU4YeCKou
3Hepruu

H3mepeHHne MOITHOCTH.

H3MepeHHe MOTEHIIMAJbLHON 3HEPTUU YIPYTO
nedopMHUpPOBAaHHOUN MPY>KUHBI.

M3MepeHre KUHETUYECKOW 3HEPIUU TeJia Mo JJINHE
TOPMO3HOTOIYTH.

JKcnepuMeHTaJbHOE CpaBHEHHE W3MeHEeHUs
MOTEeHLIMa/IbHOM U KUHETHYeCKOM 3Hepruy Tesa
MPU IBMXKEHUH 110 HAKJIOHHOH NJIOCKOCTH.
JKclepUMeHTa/IbHas IpoBepKa 3aKOHa
COXpaHeHHs MeXaHU4eCKOU SHepruu Nnpu
CBOOO/JHOM MaJEeHUHU.

[IppMeHeHHWe 3aKOHA COXPAaHEHUsI MeXaHU4YeCKOHU
3HEPruH AJs1 pacuyéTa MoTeHUaJbHOU U
KUHETUYeCKOU 3Heprui Ttesa. Pemenue 3agau c
HCII0JIb30BaHUEM 3aKOHA COXpaHEeHHUs MeXa-
HUYECKOU SHEPTHUH.

Pa3ges 9. MexaHu4eckHe KoJie6aHUsA M BOJIHBI (15 4)

MexaHu4yecKue
KoJsie6anu4 (7 4)

KoJsiebaTesibHOE
nBuxxeHue. OCHOBHbIE
XapaKTEePUCTUKH
KoJIeGaHUH: IEPUO/I,
4acToTa,aMIJIUTY/1a.
MaTeMaTU4YeCKUH U
MPY>KUHHBIA MassiTHU-
ku. [IpeBpaienue
3HEpPTUU NpHU
KoJie6aTeJIbHOM

I BUKEHUHU.

Hab6uiroieHue Kosie6aHUM Mo, JeHCTBUEM CHJ TSDKe

U YyOPYroCTH U 0O6Hapy>KeHHe M0J006HbIX KOoJ1eGaHUN

B OKpY>KalollieMMHUpe.
AHasus Kosie6aHUH rpy3a Ha HUTH U Ha IPY>KHHE.
OnpesesieHMe4acTOThI Kosle6aHUH MaTeMaTHY€eCKO
Y IPY>KUHHOTO MasgiTHUKOB.

Ha6usro/ieHue 1 06'bsiCHEHME SIBJIEHUS Pe30HaHca.
HccnenoBanue 3aBUCMMOCTH NepHoAa KoJsie6GaHUH
NO/IBEIIEHHOT'0 K HUTH Ipy3a OT AJIMHbI HUTH.
[IpoBepka HE3aBHCHMOCTH NepUOJa KoJieGaHUH
rpy3a, NOoJIBEIIEHHOr 0 K JIEHTE, OT MaccChl rpysa.

CTHU

ro




3aryxawiuue
KoJsie6aHusl.
BoiHyX/1eHHbIe
Kosie6aHus.PesoHaHC

Ha6sro/1eHre ¥ 06GCy»K/IeHHe ONBbITOB,
JeMOHCTPUPYIOIUX 3aBUCUMOCTD ITepHO/A
KoJIe6GaHU U NPY>KUHHOTO MasiTHUKA OT MacChl
rpysa U )KECTKOCTU NPYKHUHBIL.

[[ppuMeHeHHe MaTeMAaTHYEeCKOI0 U IPY>KUHHOTO
MasTHUKOB

B KayeCcTBe MO/eJIeH [1Jisd ONMCaHUs KoJIe6baHUM B
OKpY’KaKwIeM MHUpE.

PelieHue 3a/ja4, CBSI3aHHbIX C BBIYUCJIEHUEM HJIU
OLIEHKOM 4acTOThI (Ilepuojia) KojaebaHuu

MexaHu4yecKue
BOJIHBI. 3BYK

(84)

CBoMcTBa
MeXaHUYeCKHUX BOJIH.
JlivHa BoJiHBI. Mexa-
HU4YEeCKHEe BOJIHBI B
TBEPJOM TeJle,
celicMHUYecKue
BOJIHBI.

3BykK. 'poMKOCTBb 3ByKa
M BbICOTA TOHA.
OTpaxeHUe 3ByKa.
Wudpa3Byk U ysbTpa-
3BYK

O6GHapy»XeHHe U aHa/IM3 BOJIHOBBIX SIBJIEHUH B
OKpYy>KalwlleMMHupe.

HaGutojeHne pacnpocTpaHeHHs NPOJOJbHBIX U
MonepevyHbIX BOJIH (HA MOJie/iM) U OGHApyXeHUe
aQHAJIOTUYHBIX BHJIOB BOJIH B IpHUpoJe (3BYK,
BO/IsIHbIE BOJIHBI).

Beruucienve AJMHBI BOJHBI U CKOPOCTH
pacnpocTpaHeHHsI3BYKOBBIX BOJIH.
JKCneprUMeHTaIbHOE OIpe/ieIeHHe I'PAaHUIL, YaCTOThI
C/IBIIIMMBIX3BYKOBBIX KOJIeGaHUH.

Ha6sroieHe 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOTHI (B TOMYHC/IE C UCII0JIb30BAaHUEM
My3bIKaJIbHBIX HHCTPYMEHTOB).

Ha6uroneHre v 06'bsICHEHHE SIBJEHUS
aKyCTHYECKOr0 pe30HaHca.

AHaJIn3 OPUTHHAJIBHOT'O TEKCTA, TOCBSALEHHOTO
HCIOJIb30BAaHUIO 3ByKa (MM yJIbTPa3ByKa) B
TexXHHUKe (9X0JIoKalUs, YJIbTPAa3BYK B MeJULUHE U
Ap.); BbIIOJIHEHME 33JJaHUI MO TEKCTY (CMbICJIOBOE
4YTeHHE).

Paszpesn 10. d1eKTpOMarHMTHOe MoJie ¥ 3JIeKTPOMarHMTHbIe BOJIHBI (64)




JJIeKTPOMArHuT-
Hoe noJie "
3JIeKTpoMar-
HUTHbIE BOJTHbI

(64)

JJIeKTPOMarHUTHoOe
mnoJie.
JJIeKTpOMarHuTHbIE
BoJiHbI. CBOMCTBA
3JIEKTPOMAarHUTHBIX
BoJIH. llIkasia asiekTpo-
MarHUTHBIX BOJIH.
Ucnosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH
IJISI COTOBOM CBSI3M.

JJIeKTPOMarHuTHas
npupoja ceeta. CKOpoCcThb
cBeTa.

BoJiHOBEBIE CBOMCTBA
cBeTa

[TocTpoeHue paccyxAeHHM, 060CHOBBIBA LIIUX
B3aHMOCBS3b3JIEKTPUIECKOT 0 U MarHUTHOTO
noJie. JKCnepuMeHTa/IbHOEe U3y4YeHHe CBONCTB
3JIEKTPOMArHUTHBIX BOJIH (B TOM 4HCJIE C
MOMOILLbI0 MOOGUIBHOTrO TesiedpoHa).

AHanus PEHTreHOBCKHUX CHUMKOB 49€JI0B€4eCKOro
OopraHusMa.

AHaJ1i3 TEKCTOB, ONMCHIBAIOLINX IPOsIBJIEHUS
3JIEKTPOMArHUTHOI'O U3JIyYeHHUSs B IPUPO/IE:
>)KMBbIe OPTaHU3Mbl, U3JIy4€HHSI HEGECHBIX TeJl
(cMbICI0BOE UTEHHE).

Pacno3naBaHue u aHanus pPa3JIMIHbIX
HpI/IMeHeHI/Iﬁ 3JIEKTPOMArHUTHBIX BOJIH B
TEeXHHUKe.

PelleHue 3a/ja4 ¢ UCNOJIb30BaHHUEM HOPMYJ JJis1
CKOpPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIUHBI
BOJIHBI M YaCTOThI CBETA.

Pasaen

11. CBeToBbIe aBaeHU (15 4)

3aKoHbI pacnpo-
CTpaHeHHusl CBeTa
(64)

HcTo4yHUKH cBeTa.
JlyyeBas MmozeJib
cBeTa.
[IpssMosinHelHOE
pacnpocTpaHeHue
cBeTa.3aTMeHUsA
CosiHua v JlyHbl.
OTpakeHHe CBeTa.
[Inockoe 3epkaso.
3aKOH OTpaXKeHUs
cBeTa.
[lpesioMJIeHHe CBeTa.

Ha6ro1eHHe ONBITOB, IEMOHCTPUPYIOUINX SIBJIEHHE
NPSMOJIMHEHHOTO pacnpoCcTpaHeHUsI CBeTa
(BOBHUKHOBEHHE TEHH U MOJIYy-TEHH), U UX
WHTepIpeTalus C UCII0JIb30BaHUEM MOHSATHS
CBETOBOTO JiyYa.

OO6'bsICHEHHE U MO/IEJIMPOBAHUE COJIHEYHOI'O U
JIYHHOT'O 3aTMEeHHUH.

HccnenoBanue 3aBUCHUMOCTH YTJIa OTPaXKeHUS
CBETOBOTIO JIy4aOoT yTIJja NafeHus.

H3y4yeHue CBOHCTB U306paKeHUS B IIJIOCKOM
3epkasie. HaGutojeHue U 06bsICHEHHE ONBITOB 110
NOJIY4YEeHUIO U306paKeHUH B BOTHYTOM U BBINIYKJIOM




3aKOH IpeJIOMJIEHUS
cBeTa.

[losiHOe BHyTpeHHee
OTpa’KeHUe CBeTa.
Hcnonb3oBaHue
BHYTpPEHHEro
OTpa)KeHUs B
OIITHYECKHX CBETOBOJAX

3epkasiax. Ha6itoneHre 1 06'bsICHEHHUE ONBITOB IO
NpeJIOMJIEHUIO CBETA Ha IrPaHuIle Pa3/IMYHbIX CpeJ,
B TOM YHCJI€ OIBITOB C [1I0JIHBIM BHYTPEHHUM
oTpakeHueM. MccieioBaHMe 3aBUCUMOCTH yIJia
NpeJIOMJIEHUS OT yTJia aJleHUsi CBETOBOrO Jiy4a
Ha rpaHUIle «BO3AYX—CTEKJIO».

PacnosHaBaHMe fABJIeHUH OTPAXKEHUS U
MpeJIOMJIEHUS] CBETA B IOBCETHEBHOM YKU3HHU.
AHasnv3 1 06'bsiICHEHHE SIBJIEHUS ONITUYECKOTO
MUpaxa.

PemeHue 3a/1a4 c UCNOJIb30BAaHUEM 3aKOHOB
OTpaKeHUs U IpeJIOMJIEHUs CBETA.

JIMH3BI U ONITHU-
YyecKHue Npuéopskl
(64)

JIuH3a, xoh Jy4ed B
auH3e. OnTuyeckast
cucreMa.

OnTuyeckue

MPUGOPBHI:
dpoToanmnapar,
MHUKPOCKOI

U TeJieckolnl. [1a3 kak

[TosydyeHre U306paKkeHUH C MOMOIIBIO
cobuparmwlei U pacceMBaroIeH JUH3.
OmnpegesieHre GOKYCHOTO PACCTOSIHUS U
ONTHUYECKON CUJIbICOO6HpAIOLLeH JIMH3BI.

AHasu3 yCTpOWCTBA U NMpPUHLMIA [eHCTBUS
HEKOTOPBIX ONTHUYECKUX NPHUO60pPOB: poToanmnapara,
MHKPOCKOIIA, TeJlecKomna

(MC — 6uoJiorusi, aCTpPOHOMMUS).

onTHYecKass CHCcTeMa. | AHaAJIU3 ABJeHUH 6JIM30PYKOCTHU U
BauzopykocTb U | JaJbHO30PKOCTH, NPpUHIUNaAeHcTBUA oukoB (MC
JAJIbHO30PKOCTh — 6uoJiorus).

Pa3ioxeHue
6eJIoro cBeTa
B cnekTp (3 4)

PasnoxxeHue 6esoro
cBeTa

B crieKTp. ONBITHI
HpbroToHa.CiioxkeHue
CHeKTpaJibHbIX
uBeToB. Jlucnepcus
cBeTa

Ha6mo;le1-me IO pasJiOoKEeHHUIo 6eJioro cBeTa B
CIIEKTD. Ha6mo,qe1—me U 06'bsICHEHHUE OMBbITOB 10
IMOJIYy4eHHUI0 GesiorocBeTa IpHU CJIOXKEHHU CBeTa
Pa3HBIX [IBETOB.

[IpoBeseHe U  06GbsCHEHHE ONBITOB IO
BOCHPHUSATHIO I|BeTa MpeAMETOB MNPHU  HX
HabJIIOJIEHUH  4epe3  LBETOBble  (QUIbTPHI

(BETHBIE OYKH).




Pa3gen 12. KBanToBble sABJeHus (17 4)

Hcnyckanue

U NorJioleHue
CBeTa aTOMOM
(44)

OnerTel Pesepdopra u
IJlaHeTapHas MoJieJsb
aToMa. Moaesib aToMa
Bopa. Ucnyckanue u
MorJioleH1e cBeTa
aToMOM. KBaHTHI.
JIlnHelyaThle CIEKTPHI

O6cyx/eHre Leau onbITOB Pesepdopaa no
HCCIeJOBAHHUIO aTOMOB, BbIJIBHXKEHHE TMIIOTE3 O
BO3MOXXHBIX pe€3yJbTaTaxX ONbITOB B 3aBUCHMOCTH
OT NIPeJI0JIaraeMoro CTpOeH s aTOMOB,
dopMyIMpOBaHUE BbIBOJIOB U3 Pe3yJIbTATOB
OTBITOB.

06Ccyk/ieHre MPOTUBOPEYHH MJIaHeTAPHOU MO/JIesTn
aToma

Y OCHOBaHMH 151 runoTe3nl bopa o cTanoHapHBIX
op6UTax 3JIEKTPOHOB.

Hab61toieHMe CJIOMHBIX U JIMHEWYaThIX CIEKTPOB
M3Jly4eHUsl pa3/INYHbIX BellecTB. O6bsACHEHUE
JIMHEeNYaThIX CHEKTPOB U3Jy4YeHHUS.

CtpoeHue
aTOMHOTIO fAApa
(64)

PaguoakTUBHOCTb.
Anbda-, 6eTa- U ramma-
usnydeHus. CTpoeHue
aTOMHOTO sApa.
HyksoHHas mMojenb
aTOMHOros/jpa.
HN3oTonbl. PaguoakTus-
Hble MpeBpalleHus.
Ilepuop noaypacnaza.
JlenicTBus
paZiioaKTUBHBIX
U3JIy4YeHHUH Ha

’KUBble OPraHU3MbI

O6cyxAeHre BOSMOXHBIX TUIIOTE3 0 MOJEAX
cTpoeHusd aapa.OnpejesieHre cocTasa sfep Mo
33/laHHBIM MacCCOBBIM U 3apsj0BbIM YHCJIaM U 11O
MOJIOXKEHHIO B IEPHUOJUIECKON cucTeMe
aseMeHTOB (MC — xumus).

AHasny3 u3MeHeHHUs COCTaBa fA/pa U ero
MOJIOXKEHHUS] B NEePHUOJUYECKON cHUcTeMe

npu  d-paauvoaktuBHoctH (MC —
XUMUS).

HccrnenoBaHne TpeKoB A-4aCTHI 10 TOTOBBIM
doTorpadusam. O6HapykeHHe U U3MepeHUEe

pagrualiMOHHOI'0 (I)OHa C NoMoIbIOO3UMETPA, OLlEeHKa

€ro MHTEHCHBHOCTH.
AHasiu3 6M0JIOTUYECKHX U3MEHEeHUH,
MPOUCXOASIIMX 10/ IeHCTBUEM
paZiu0aKTUBHbIX u3aydeHuil (MC — 6uoJsiorus).




HMcnosib30BaHUe paiMOAKTUBHBIX U3JIy4YeHUH B
MeaunuHe (MC — GuoJsiorus)

ApepHsblie
peakuuu (7 4)

AnepHble peakuu.
3aKOHBICOXpaHeHUsd
3apAJ0BOro U
MacCcoOBOTO YHCell.
JHeprusd CBA3U
aTOMHBIX sjep. CBA3b
Macchbl M1 3HEPTHH.
Peakyuu cuHTesa u
JeJleHUs sfep.

W CTOYHUKU 3HEPTUU
CoJsiHIIA ¥ 3BE3/.

fnepHast aHepreTHKa

PeweHue 3a/1a4 C UCNIO0JIb30BAaHUEM 3aKOHOB
COXpaHEHUsI MAacCOBbIX U 3aps/IOBbIX YHCEJ Ha
onpe/iesieHHe Pe3yJbTaTOB AJePHbIX PeaKLUH;
aHaJIM3 BO3MOKHOCTH UJIM HEBO3MOXXHOCTH
sIepHOU peaKI .

OueHKa 3HEPIUH CBA3HU s/ep C UCN0JIb30BaHUEM
dopmysibl IUHIITEHHA.

Ochmae}me IMEepCreKTUB UCII0JIb30BaHUA
ynpaBJsdgeMoro TepMoaAepHOro CHHTe3a.

O6Ccyk/ieHNe TPEeUMYIEeCTB U 3K0JIOTYeCKUX
Npo6JieM, CBSI3aHHBIX C s/lepHOM 3HEPTeTUKOHN
(MC — skoJiorus).

IoBTOPUTENILHO-06061AI0IMKA MOAYIb (9 1)

CucteMaTusanus
U 0000611eHHe
NpeJMeTHOTO
coiepKaHust

U OTIBITA
esiTeJIbHOCTH,
NPUOGPETEHHOIO
MpU U3yYeHUH
BCETo Kypca
dusuku

060611eHUE
coJiep>KaHUsl KaXKJ0ro U3
OCHOBHBIX pa3/ieJioB
Kypca GU3UKU:
MexXaHUYecKue,
TENJIOBHIE,
3JIEKTPOMarHUTHBIE,
KBAaHTOBBIE SIBJIEHUS.
HayuyHbIlll MeTO/,
[I03HAHHUA UET0
peasiusanus B
dusuyeckux
HCC/1eJOBAHUSIX.
CBsA3b QU3UKU U
COBpEMEHHBIX

BeinosiHeHHe y4eOHBIX 3aJlaHUN, TPEOYIIUX
NeMOHCTpaIUU KOMIIETEHTHOCTEH,
XapaKTepPHU3YILUHUX eCTeCTBEHHOHAy4YHYI0
rPaMOTHOCTb:

6 IpUMeHEeHUs MOJyYeHHbIX 3HAaHUU /11 HAyYHOTr O
06bsiCHEHUsI QU3UYECKUX SIBJIEHUH B OKpyKaroliel
NpUpoOJie U NOBCEHEBHON )KU3HH, a TAKKe
BbIsIBJIEHUS] GU3UYECKUX OCHOB Psi/la COBPEMEHHBIX
TEeXHOJIOTHH;

6 MpUMEHEHHsI OCBOEHHbIX dKCIIEPHUMEHTAJbHbIX
YMEHHUU JisihcciiefoBaHUsI GU3UYECKUX SIBJIEHUH, B
TOM YUCJ€e AJI1 IPOBEPKU FMIIOTES U BbISIBJIEHUS
3aKOHOMEPHOCTEM.

Pemrenue pacyéTHbIX 33124, B TOM YUCJI€E

MpeJInoJIaraluxX UCII0Jb30BaHue GU3UYECKOU




TEXHOJIOTUU B
obGJlacTunepenadun
nHbOpManuy,
3HEepreTHKe,
TpaHCIIOpTE.

MOJieJId ¥ OCHOBAHHBIX Ha COZlep>KaHUH Pa3/IMYHbBIX
pa3zesnoB GUIHKH.

BrlnosiHeHMe U 3alMTa PYNIIOBbIX UJIH
WH/IMBU/1YaJIbHBIXIIPOEKTOB, CBSI3aHHBIX C
coJiep>KaHueM Kypca GU3UKHU.
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