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PabGouass mporpamma mo yuyeOHOomMy mnpeamery «Dusuka» (0a30BbI ypOBEHB)
(mpeametHas obnacth «EcTecTBEHHO-HAyUHBIE MPEAMETHI») (Jalee COOTBETCTBEHHO —
nporpaMmMa o Qusuke, (puU3MKa) BKIIOYAECT MOSCHUTENBHYIO 3alMCKy, COJEp’KaHUE
oOyueHusl, TUIaHUPYEMbIEe Pe3yIbTaThl OCBOCHHS MPOTPaMMBI 10 (PU3HKE, TEMATHIECKOE
IUTAHUPOBAHHUE.

MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3nke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS COCTaBIIEHA
Ha OCHOBE MOJIOKEHH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHsS Ha 0a30BOM YPOBHE
OCHOBHOU 00pa3oBaTeNnbHON mporpammel, npeactaBieHHbIXx B @I'OC OO0, a Takxke
c yu€toM (enepanpHoOi paboueli mporpaMMel Bocniutanus 1 Konuenuuu npenoiaBanus
yueOHoro npeamera « Du3nKay.

Copepxxanue mporpaMmbl 10  (U3MKE HampaBlIeHO Ha  (QOpMHUpPOBAHUE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYaIOIIMXCA U OpraHU3alui0 U3ydyeHus (pU3uKu
Ha JIeITEIbHOCTHOW OcHOBE. B mporpamme mo (U3MKE YUWUTHIBAIOTCS BO3MOKHOCTH
yueOHOro mnpenMera B peanusauuu TpedoBanuii OI'OC OOO Kk mIaHUPyEeMbIM
JUYHOCTHBIM M METANpEIMETHBIM pe3yJibTaTaM OOYYEHHUs, a TaKKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAyUYHBIX Y4Y€OHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMUs.

[Iporpamma 1o (u3MKe yCTaHABIMBAET paCIpeesieHHe Y4eOHOro marepuana
no rogam oOydeHus (MO0 Kiaccam), MpejyiaraeT MPUMEPHYIO TOCIIET0BATEIHHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COAEpPX aHUS U yudére
BO3PAaCTHBIX OCOOEHHOCTEH 00yUaroIXCs.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LETbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUHTEIO B CO3IaHUH paboyeil MporpamMmsl 10 y4eOHOMY MPEAMETY.

du3nka ABISIETCS CHUCTEMOOOPA3YIOIIUM JJIsI €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM,
U3y4YaeMbIX XHMHEH, Ouosorueil, actpoHoMue u (usndeckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyUYHYIO KApTUHY MHpa, MPeNoCTaBiIIeT Haubosee sCHbIE
oOpa3lbl MPUMEHEHUsT HAyYHOrO METOoJa TIO3HaHHsS, TO €CTh CHoco0a MOJyYeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onmna w3 THaBHBIX 3a1ad  (PU3WYECKOro O0pa3oBaHUsT B CTPYKType OOIIETo
o0pa30BaHMs COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U MHTepeca
K HayKe y o0y4Jaromuxcsi.

N3ydyenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINOIAaraeT OBIAJACHHUE CIEXyIOIIMMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYYHYI0 I'PAMOTHOCTb:

HAy4YHO OOBSICHATH SIBJICHMUS,

OLICHHMBATh U TOHUMAaTh OCOOCHHOCTH HAyYHOT'O UCCIIEI0BaHMUS;

MHTEPIPETUPOBAaTh JAHHBIE W  HCIOJb30BaTh HAyYHBIE JI0KA3aTEIbCTBA
JUTSL TIOJTYY€HUSI BBIBOJIOBY.



Lenu n3ydenus pU3UKA HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMsI ONPEAEIEHBI
B Konnenmuu npenonaBanus yudeOHoro mnpeamera «®Duszmka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccuniickon depnepanun, peann3yoIuX OCHOBHBIE
oOmieoOpazoBareNbHble  TPOrpaMMmbl,  yTBEepkAEHHOW  pemeHuem  Kosieruun
MunuctepcTBa npocenienus Poccuiickoit deneparuu (mpotokod ot 3 gexadops 2019 r.
No TTK-4BH).

Henu nzydenust Gu3nNKu:

NpUOOpEeTEeHUE MHTEpeca M CTPEMIICHUS O0ydarolmmxcsd K HayYHOMY H3YUYCHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUH O HAYyYHOM METOJE TO3HAaHUS U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

¢opMupOBaHHE HAy4YHOTO MHPOBO33PEHUS KaK pe3yibTara H3y4YeHUS OCHOB
CTpOEHUS MaTepuH U PyHIAMECHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHrE TPEACTaBICHUH O ponu GU3UKKA I Pa3BUTHI APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymiend mpodecCuoOHATbHON
NeSTeTbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajdbHEHIIeMy O0OYyYEHUIO B 3TOM
HarpaBJICHUH.

JlocTikeHre 3THX 1eJield MporpaMMbl 1Mo (PU3KMKEe HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI 00ECTIEYNBAETCS PELICHUEM CIIEAYIOUINX 3a]1a4:

nprOOpeTeHNEe 3HAHWKW O JMCKPETHOM CTPOCHHH BELIECTBA, O MEXAHUYECKHUX,
TEIJIOBBIX, DJICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

npuOOpEeTeHNE YMEHUH ONHCBhIBAaTh M OOBSACHATH (UBHUYCCKHE  SBICHUS
C MCTIOJIb30BAaHUEM TOJTyUYCHHBIX 3HAHUMH;

OCBOEHHE METOOB PEIICHHUs] MPOCTEHIINX PacUETHBIX 3a7ad C HCIOIh30BAaHHEM
(bU3UMYECKUX MOJIENICH, TBOPUYECKUX U MPAKTUKO-OPHUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMM HAOMI0IaTh TPHUPOJHBIC SIBICHUS U BBIMOJIHSATH OIBITHI,
nabopaTopHble pabOThl W IKCIIEPUMEHTAIbHBIE HCCIEOBAHUS C MCIOJb30BaHUEM
HU3MEPUTEITLHBIX PUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMalen GU3NIECKOro COoAepIKaHus, BKIItOUas
UHOOPMAITUI0O O COBPEMEHHBIX JOCTIIKEHUSAX (PU3WKH, aHaJu3 W KPUTHYECKOE
OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO CO cdepaMu NpodecCHOHAIBHON JEATEILHOCTH, CBSI3aHHBIMH
C (U3MKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMM Ha JOCTHIKECHUSIX
(bU3YEeCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro
obpasoBanusi orBoautTcs 238 yacoB: B 7 kimacce — 68 yacoB (2 waca B HeIeno),
B 8 Kiacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 gaca B Hefienio).

[Ipenyaraemsliii B mporpamme mo Gu3MKe nepedeHb 1a00paTOpHBIX padOT U OTBITOB
HOCUT PCEKOMEHIATCIIbHBIA  XapakTep, VyYHMTElIb JIeJlaeT BBIOOp TPOBEICHUS
7abopaTOpHBIX pabOT U OMNBITOB C YYETOM HMHIUBHUAYAJIbHBIX OCOOEHHOCTEH
oOydJaronuxcs, CIHUCKa SKCIEPUMEHTAIBHBIX 3aJaHuii, MpeiaraéMbIX B paMKax
OCHOBHOI'O FOCYJJapCTBEHHOT'O 3K3aMeHa 1o (hU3MKe.



COAEPKXAHUE OBYYEHUA

7 KJIIACC
Pasznen 1. ®u3uka u eé posib B IO3HAHMH OKPY:KaIOLIEro Mupa
®usuka — Hayka O mnpupozae. SBimeHus npupoxasl. DuU3NUECKHE SBIICHHUS:

MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BennynHbl. M3Mepenue ¢pusndeckux BenuunH. Ousnueckue npudopsl.
[TorpenmiHocTh U3MepeHnii MexayHapoaHasl CUCTEMA €UHUII.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HAayKd  H3Y4yalOT  IPHUPOAY.
EcTecTBeHHO-HAYYHBIN METOJ MO3HAHUSA: HA0II0/IeHNE, ITOCTAHOBKA HAYYHOTO BOTIPOCA,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 110 TPOBEPKE TMIIOTE3, 00BICHEHHE HAOII0AAEMOTO
aBieHus. Onucanue GU3NYECKUX SIBICHUN C MTOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHuueckue, TEII0BBIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHHS.
duznyeckue NpudOPsI U MPoLeypa MPSMbIX H3MEPEHUM aHAIIOTOBBIM U ITU(POBBIM
pruOOpoM.

JlabopamopHhwvie pabomul u onwvimol

Omnpenenenye IEHBI ACIICHUS ITKATBI K3MEPUTEILHOTO MprUOopa.

N3mepenue paccTosiHUM.

N3mepenne 06bEMa )KUIKOCTH U TBEPIOTO TENA.

Omnpenenenue pa3MepoB MajbIX TEJ.

N3mepenne TemriepaTypbl MPU MOMOIIM KUIKOCTHOTO TEPMOMETpPA M JaTUUKA
TEMIIEPATYPHI.

[IpoBenenue uccienoBanus MO MPOBEPKE TMIIOTE3bI: MATbHOCTh MOJIETA MIAPHKA,
MyIIEHHOT'O TOPU30HTATILHO, TEM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKa.

Pa3nen 2. IlepBoHayainbHble CBeIeHUS O CTPOEHUH BelllecTBA

CtpoeHue BelecTBa: aTOMBI U MOJIEKYJIbI, X pa3Mmepbl. OMbITHI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrmxeHne yactul BenectBa. CBI3b CKOPOCTH IBUKEHUS YACTUIL] C TEMIIEPATYPOl.
bpoyHnoBckoe nBuxkenue, nuddysus. BzanmoneicTBue 4acTull BEUeCTBa: MPUTSHKECHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B, >KUJIKOCTEH M TBEPIBIX
(KpucTaIMYeCKUX) TeJl. B3auMOCBS3b MEXIYy CBOHMCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSX U HMX AaTOMHO-MOJEKYJSpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Jlemoncmpayuu

Habmnronenue 6poyHOBCKOTO JIBUYKEHUS.

Hab6nronenue nuddysun.

HaOmtonenue sBieHH, OOBSCHSIONIMXCS TPUTSHKEHUEM WIM OTTAJIKUBAaHUEM
YacTHI] BEIIECTBA.



JlabopamopHwvie pabomul u onvimol
OreHka quamMeTpa aToMa METOZIOM PSOB (C UCTIOIb30BaHueM (hoTorpadmii).
OnpITel 1O HAOJIOACHUIO TETJIOBOTO PACIIUPEHHUS Ta30B.
OnbITh IO 0OHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

Pazaen 3. /IBu:keHue M B3aNMOIelCTBHE TeJ
Mexannueckoe nBuxeHue. PaBHoMepHoe 1 HepaBHOMepHOE JABUKeHHE. CKOPOCTb.
CpenHsst CKopoCTb TP HEPAaBHOMEPHOM JIBH>KEHUU. PacyéT ImyTH 1 BpeMEHU JIBH>KECHUSI.
SABnenue uHEpLUMU. 3aKOH MHEpUMU. B3anumoneiicTBrEe Tel KaK MPUYMHA U3MEHEHHUS
CKOpPOCTH ABWKEHHs Ten. Macca kak mepa MHEpTHOCTH Tena. [IIoTHOCTh BeuiecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BELIECTBA.

Cuta kak XapakTepucTuka B3auMozeicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
N3Mepenune cuibl ¢ TOMOIIBIO TMHAMOMETpA. SIBIICHUE TATOTEHUA U crJia TskecTH. Cuna
TSUKECTH Ha Apyrux raHerax. Bec tena. HeBecomocTs. CrioxkeHue CHIl, HAPaBIEHHBIX
no ogHoM mnpsimoi. PaBHomelcTByromas cui. Cuna TpeHus. TpeHHe CKONbXKEHUs U
TpeHHE NOKOs. TpeHue B mpupoie U TEXHUKE.

Jlemoncmpayuu
Habntoienne MexaHn4eckoro JBUKEHUs Teja.
N3Mepenne CKOpOCTH MPSMOJIMHEUHOTO JBUKECHMUS.
HabGnronenue siBneHust HHEPIUH.
HabitoieHne n3MeHeHns CKOpOCTH ITPHU B3aUMOJEHCTBUU TEJL.
CpaBHEeHUE Macc M0 B3aUMOACHCTBUIO TE.
CiioxeHune cui, HapaBJIEHHBIX IO OJHON IPSIMOIA.

JlabopamopHhwvie pabomul u onvimol

OnpeneneHrne CKOPOCTH PABHOMEPHOTO JIBMXKEHUS (IIapUKa B )KUIAKOCTH, MOJCIIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

Omnpenenenre CpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa M0 HAKJIOHHOU
MJIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPAOIO TeNA.

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshKeHUs (1ehopMaliiu) MpysKUHbI
OT IPUJI0KEHHON CUJIBL.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBKEHHUS OT Beca Tela
U XapakTepa CONPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiienune TBEPABIX TeJl, dKMAKOCTENH U ra30B

Hanenue. CriocoObl yMEHBIICHHMS M yBeJIMYEHHUs JaBiieHud. JlaBieHue rasa.
3aBUCUMOCTH JaBJIEHUS raza oT 00bEma, Temneparypsl. [lepenaya gaBiaeHus: TBEPIbIMU
TelaMH, >KHIKOCTAMM M ra3amu. 3akoH Ilackans. IIHeBMarnueckue MallWHBIL.
3aBUCUMOCTh JIABJICHHUSI JKUJIKOCTH OT TIYyOMHBL. ['MIpocTaTMyeckuil mapajokc.
Coobmraromuecs cocyapl. [ uapaBnuuyeckiue MeXaHU3Mbl.

Atmochepa 3emuin u armocepHoe pgaBieHue. I[IpUyuHBI CyIECTBOBAHUS
Bo3aymHOW oOonoukn 3emmu. Onbit Toppuuennu. M3mepenue armocdepHOro



JaBJ€HUS. 3aBUCHMOCTh aTMOC(HEPHOTO JIaBIEHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[TpuOops! 17151 U3MEPEHU AaTMOC(PEPHOTO TABICHMUSL.

JlelicTBUE XUIAKOCTH M Ta3a Ha IOTPYKEHHOE B HUX TeNO. BbeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIABJICHUS ra3a OT TeMIEPaTyphl.

[Tepenava naBiieHUs KUIKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/ibl.

I'mppasnuuecknii npecc.

[TposiBieHmne aeiicTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTh BBITAIKUBAIOIEH CHJIBI OT 00BbEMa MOrpYKEHHOM YacTu Tela U
IUIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEHN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue T1UIaBaHUs TeJ: IUIABAaHWE WM TIOTPY>KEHME Tell B 3aBUCUMOCTH
OT COOTHOIIICHHUS TNIOTHOCTEH TEJa U KUJIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMA MNOTPYKEHHON
B KAJIKOCTb YaCTH TEJA.

OnpeneneHre BBITAIKMBAIOMIEH CHJIbI, JEUCTBYIOLIEH HA TEJIO, IMOTPYKEHHOE
B JKUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAOIIEH CWIIBL, JCUCTBYIOIIEM Ha TEJO
B KUJIKOCTH, OT MACCBhI TEJIA.

OnbITeI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUJIBL, JEHCTBYIOLIEN
Ha TEJO B )KUJIKOCTH, OT 00BEMA NMOTPYKEHHOM B KUJKOCTh YACTH TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeomerpa MM KOHCTPYHPOBAHME JIOJKH U OIpEIEIeHUE €€
I'Py30I0IbEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIIHOCTH. JHEPrusi

Mexanudeckas padbota. MOIHOCT®.

[TpocThie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBeCHS
pbiyara. [lpuMeHeHue mpaBuia paBHOBECHS phluara K OJIOKY. «30J0TO€ IPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanundeckas sHeprusi. Kunerndeckas u noTeHIMaibHas sHeprus. [Ipespanienue
OJIHOTO BHJ1a MEXAHUYECKOW SHEPTUM B IPYTrOM. 3aKOH COXPAHECHUS SHEPTUH B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl NPOCTHIX MEXAHNU3MOB.

JlabopamopHhvie pabomul u onvimol

Onpenenenrie pabOThI CWIBI TPEHHS] TMPH PABHOMEPHOM JBMKEHUHM Teja
M0 TOPU30HTAIEHON TTOBEPXHOCTH.

HccnenoBanue yclioBUi paBHOBECHS phIYara.



N3mepenne K111 HAKIOHHOM INIOCKOCTH.
N3ydenue 3ak0Ha COXpaHEHHS] MEXAHUYECKOW DHEPTUN.

8 KJIACC

Pa3nen 6. TenuioBble siBJIeHUS

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJI. OTIBITHI, TOATBEPKIAIOLINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.

Mopenu  TBEPAOro, IKUAKOTO M  Tra3000pa3HOro0  COCTOSIHMM — BEIIECTBa.
Kpucrammueckue u amopdusie Tena. OObsICHEHHME CBOMCTB Ta3oB, XKUIAKOCTEH U
TBEPJBIX TEJI HA OCHOBE IOJIOKEHUN MOJIEKYJIIPHO-KUHETHYECKOM Teopun. CMaunBaHue
Y KaWUIPHBIC ABJIEHUA. TEeII0OBOE PACIIMPEHUE U CXKATHE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YACTHLL.
BuyTtpennsis sHeprus. CrnocoObl M3MEHEHHsI BHYTPEHHEW SHEPIruM: TeIulonepenaya u
coBepuieHHE paboThl. Buapl Temmonepeaaun: TEMIONPOBOJHOCTb, KOHBEKIIMS,
U3IIy4YCHHE.

KonnuectBo TtemnoTel. VYenbHas TEMJIOEMKOCTh BELIECTBA. TemIooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca. [InaBneHue m oTBepAeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJenbHass TerioTa IuiaBieHus. llapooOpa3oBanue u
koHaeHcauus. Mcmapenwe. Kumnenue. VYaenbHas Temnora mapooOpa3oBaHMUSL.
3aBUCUMOCTh TEMIEPATYPBI KUMIEHUSI OT aTMOC(HEPHOTO TABJICHHUS.

BrnaxxnocTth Bo3ayxa.

OHeprus TOIUIMBA. Y I€JIbHAs TEIUIOTA CTOPAHUSL.

[Tpuntunel padoTs! TerwmoBeix apurareneit KI1J[ remnoBoro neuratens. TerioBbie
JIBUTATEJIN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpPaHEHHMS U NPEBPALLIECHUS YJHEPTUH B TEILIOBBIX MPOIIECCAX.

Jlemoncmpayuu
Habmronerne 6poyHOBCKOTO JIBHYKCHUS.
Habnronenune nuddysumn.
HaOmnronenue siBieHui cMauyuBaHUs ¥ KalTWJUTSIPHBIX SIBICHUM.
Habmronerune TenioBoro pacimpeHus Teil.
WN3meHnenne naBiieHHMs Ta3a MNpd HM3MCHCHMH O00BbEMa W HarpeBaHUW WA
OXJIQXKICHUH.
[IpaBuiia uaMepeHus: TeMnepaTypsl.
Bunsl Tenonepenaym.
OxJaxkaeHue npu COBEPLIEHUU padOTHI.
Harpesanue npu coBepiiieHuy paboThl BHEITHUMHU CUJIAMH.
CpaBHeHHE TEITUIOEMKOCTEHN pa3IMUHBIX BEIIECTB.
Hao6mroqenre KuteHus..
HaOmnronenue nocrossHCTBa TEMIIEpaTyphl MPHU TIJIABJICHUH.



Mojenu TENJIOBEIX ABUTATEIIEH.

JlabopamopHhvie pabomul u onvimol

OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHUS.

OnbITHI IO BRIPAUIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

OnpITHl IO HAOIIOJAEHUIO TEIMJIOBOIO PACIIMPEHHUS Ta30B, KUIAKOCTEH U TBEPIBIX
TeJl.

Omnpenenenue 1aBaeHUs BO31yXa B Oa/NIOHE IIIPUILIA.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh JABJIEHHS BO3/AyXa OT €ro o0béMa u
HarpeBaHUs WIN OXJIAXKICHHUS.

[IpoBepka rumnore3bl JIMHEHHONM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KMJKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

Habnronenue n3MeHeHnsi BHyTPEHHEN SHEPTUU Tena B pe3yJbTaTe TeIuionepeaadn
U pabOThI BHEILIHUX CHUJL.

HccnenoBanue gBIEHHS TEIJIOOOMEHA MPU CMEMIMBAHUU XOJIOAHOW U ropsuein
BOJIBI.

OnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJAOH TMPH TEIJIO0OMEHE
C HarpeThIM METAIUTMYECKUM LUIUHAPOM.

Ornpenenenue y1eapHON TEINIOEMKOCTH BEIIECTBA.

HccenenoBanue nponecca MCapeHHus..

OmnpeneneHrne OTHOCUTENIBHOM BIIAJKHOCTH BO3/1yXa.

Omnpenenenne y1eapHOM TEMIOTHI IIJIABJIEHUS JIbJA.

Pa3jien 7. DiiekTpuyeckne M MATHUTHBIE SIBJIEHUSI

Onexktpuzanuss Tena. J[Ba poma  AIEKTpUUYECKHX 3apsaoB. BisammopeinctBue
3apsKEHHBIX Ten. 3akoH KynoHa (3aBUCHMOCTh CHIIBI B3aUMOACHCTBHYS 3aPSyKEHHBIX Tl
OT BEJIMYMHBI 3aPS0B U PACCTOSTHUS MEXTY TEJIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTH  anekTpudeckoro mnonsd.  [IpuHmun
CYTEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsa/ioB. ODJIEMEHTApPHBIA JJIEKTPUUYECKHUI  3apsl.
Crpoenue atoma. [IpoBOAHMKH M JUAIEKTPUKHU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO
3apsja.

DJIEKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHHUS JICKTPUUECKOTO TOKa. ICTOUHUKH
MOCTOSTHHOTO TOKa. JIEHCTBHS DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUYECKUN TOK B )KUAKOCTAX U razax.

OnekTpudeckas uenb. Cuiia Toka. DieKkTpudyeckoe HampsikeHue. ConpoTUBIECHUE
MPOBOJIHUKA. Y JAEIbHOE COMNPOTHBICHHE BemiecTBa. 3akoH Oma sl yyacTKa IENHu.
[TocnenoBaTenbHOE U ApALICIBHOE COETMHEHUE TPOBOIHUKOB.

PaboTa 1 MOIITHOCTB 2IEKTpUUECKOTO ToKa. 3akoH J[koyns—JIeHna. DiekTpudeckue
LENH U MOTPEOUTEHN JICKTPUIECKOM dHEepruu B ObITy. KopoTkoe 3aMbIkaHUE.

[ToctostHHble MarHuThl. B3anmoAelCTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe
noje. MarautHoe nojie 3eMJIM U €ro 3Ha4eHue I Ku3HU Ha 3emuie. OnbIT Ipcrena.



MarautHoe moJsie AJIEKTPUUYECKOro Toka. [IprumMeHeHue 3MeKTPOMAarHUTOB B TEXHHUKE.
JleiicTBrE€ MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJABUTATEIb ITOCTOSHHOTO
Toka. Mcnosnb3oBaHWE  DJIEKTPOJABUTATEIECH B  TEXHUYECKMX  YCTPOMCTBaX W
Ha TPAHCIIOPTE.

Onbitel @apanes. SBiAeHHE 3JIEKTPOMArHUTHOW HUHAYKUMH. I[IpaBuno Jlenia.
Onextporenepatop. CrocoObl MONIYYSHHS JICKTPUUECKOW SHEPTUH. DIICKTPOCTAHITUU
Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu
DJeKTpU3aLus Tel.
JIBa pona 3NEeKTpUUECKUX 3apsAI0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsI MHIYKITHS.
3aKOH COXPaHEHHUS SJICKTPUUECKUX 3aPAJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JEKTPUYECKOTO MOJIS.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUM TOK B JKHIKOCTH.
["a30BbIi paspsia.
N3MepeHne cuipl TOKa aMIIEpMETPOM.
N3mepenune 351eKTpUueCKOro HanpsiKEHUsI BOJIbTMETPOM.
Peocrar 1 MmarazuH COpOTUBIICHUHN.
B3anmoieiicTBrE MOCTOSSHHBIX MAarHUTOB.
MopaenupoBaHu€e HEBO3MOKHOCTH Pa3/IeNICHUs TOJI0COB MarHuTa.
MopaenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.
OmnbIT Opcrena.
MarHutHoe 1oJie TOKa. DJIEKTPOMAarHur.
JlelicTBHE MarHUTHOTO I10JIsSI HA IPOBOJIHUK C TOKOM.
DIIEKTPOJBUTATEND MOCTOSTHHOTO TOKA.
Uccnenosanue sBICHUS IEKTPOMATHUTHOW UHIYKIIUH.
Omnpitel Dapajes.
3aBUCUMOCTb HAMPABJICHUS UHIYKIIMOHHOT'O TOKA OT YCIOBUM €r0 BO3HUKHOBEHHSI.
DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnBITHI 110 HAOJTIOICHUIO SJICKTPU3AIIUHN TeI MHIAYKIIUECH U TIPU COTPUKOCHOBEHUH.
HccenenoBanue IeHCTBUS 3JIEKTPUYSCKOTO OIS HA MPOBOJIHMKHU U JTHAJICKTPUKH.
COopka u mpoBepKa paOdOThI JIEKTPUUYCSCKOM I[EIH TOCTOSHHOIO TOKA.
H3mepeHue u peryTmpoBaHKe CHJIBI TOKA.
H3mepenue u peryJimpoBaHuie HAIIPSHKCHHS.
HccrnenoBanne  3aBUCUMOCTH  CHJIBI  TOKa, HMIYIIETO  4Yepe3  PEe3UcCTop,
OT CONPOTHBIICHUS PE3UCTOPA U HAPSHKEHUS HAa PE3UCTOPE.
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OneIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbh 3JIEKTPUYECKOIO  CONPOTHUBIICHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOIAIU TONEPEYHOT0 CEYEHU U MaTeEpHaa.

[IpoBepka npaBuIa CI0KEHHS HAPSYKEHUN MIPU MOCIEA0BATEIBHOM COETMHEHUH
JBYX PE3HCTOPOB.

IIpoBepka npaBuiia Jyisi CUIIBI TOKA TP MAPAIIIETBHOM COEIMHEHNUN PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUIUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHrne MOIHOCTY AIEKTPUUECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTHM  CWJIBI  TOKa, MAYILIETO 4Yepe3  JaMIIOUKYy,
OT HaNpSHKEHUS HA HEH.

Omnpenenenue KI1/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aMOJICHCTBUS TOCTOSIHHBIX MArHUTOB.

N3ydyeHne MarHUTHOTO MOJIA IMOCTOSHHBIX MAarHUTOB IMPH HX OObEIUHEHUH U
paszercHun.

HccnenoBanue AeCTBUSA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS  KaTyLIKH
C TOKOM ¥ MarHuTa OT CUJIbl TOKAa ¥ HAaIIPaBJICHUS TOKA B KaTYIIIKE.

W3yueHune nelicTBUS MArHATHOT'O MOJIS HA POBOJIHUK C TOKOM.

KoncTtpyupoBanue u n3yueHue padoThl 2JIEKTPOIBUTaTES.

N3zmepenue K11/ anmekTpoaBUrateibHON yCTaHOBKH.

OMnBITHI IO UCCIIEOBAHUIO SABJICHUS dJIEKTPOMArHUTHOM MHAYKIUU: UCCIIEI0BAHNE
M3MEHEHUI 3HaYEHUS U HaPABJICHHS] HHIYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJIEHUsI

Mexanuueckoe  JABWKEHHME. MarepuanbHas  Todyka. Cucrema  OTCYETa.
OTHOCUTENBPHOCTh ~ MEXAHMYECKOTO  JBWKECHUA. PaBHOMEpHOE  MOPSIMOJMHENHOE
IBr>keHue. HepaBHOMepHOe mnpsMoiiMHETHOE ABWKeHHe. CpefaHss U MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenne. PaBHoyckopeHHOE npsiMosiHEHOE NiBMkeHne. CBOOOIHOE Ma/ieHHE.
Omnpitel ["anmunes.

PaBHOMepHOE nBIKEHWE MO OKpyXHOCTU. llepwon u dacrtora oOpareHws.
JIunenHas 1 yrioBas CKOpOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHUE.

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

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHMs: cuiia TPEHUS CKOJbXKEHUS, CUJIa
TPEHUS TTOKOSI, APYTHUE BUJIbI TPEHUSL.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO TIafCHUSI.
Jemxenue mnanetr Bokpyr Connua. [lepBast kocMuueckas ckopocth. HeBecoMoCTh U

neperpy3Ku.
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PaBHOBecue wmarepuanbHONl TOuku. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsixecTu.

Nmnynsc Tenma. M3meHenne wummynbca. Mmiynbe cuiibl. 3aKOH COXpaHEHHS
UMITyJibca. PeakTMBHOE JBUKEHHE.

Mexanuueckass paboTta U MOUIHOCTb. PaboTa Cui TSHKECTH, YHNPYTOCTH, TPEHUS.
CBs13b 5HEpruy U padboTshl. [loTeH1InanbHast 3HEPI U TENA, MOAHATOTO HaJl TIOBEPXHOCTHIO
3emu. [loTeHumaneHas 3Heprus cxaTon npyxkuHsl. Kunernueckas sHeprus. Teopema
O KUHETHYECKOU 3HEPIruH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHH.

Jlemoncmpayuu

Hab6nronenne MexaHn4eckoro ABUKEHHS Tella OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

CpaBHEHUE IMyTEW U TPACKTOPUM JBUKEHUS OJIHOTO U TOTO K€ T€JIa OTHOCUTEIIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHUS MTPSAMOJIMHEWHOTO JIBUKCHHUS.

HccnenoBanue pu3HakoB PaBHOYCKOPEHHOTO JBUKEHHUS.

HaOnronenue nBuxeHus Teia o OKPY>KHOCTH.

Habmtonenne MexaHWYECKMX SBJICHMM, TPOUCXOMSIIUX B CHUCTEME OTCUEéTa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBI>KEHHHM OTHOCUTEIBHO KaOMHETa
(u3NKH.

3aBUCUMOCTb YCKOPEHHS TEJIa OT MAcChl TEJIA U ICHCTBYIOIIEN HA HETO CHJIBL.

HaOnronenue paBeHcTBa CUIJI IPU B3aUMOICHCTBUM TEII.

WN3meHeHune Beca Tena Ipu YCKOPEHHOM JIBUKECHUU.

Ilepemaua uMIryapca Mpy B3aMMOJEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHure uMITyJibca MPU HEYNPYroM B3auMOICVCTBHH.

CoxpaHeHne UMITyJIbca IIPU a0COJIFOTHO YIIPYTOM B3aUMOICHCTBUH.

Halnronenue peakTUBHOTO JBUKEHHUS.

CoxpaHeHne MeXaHU4eCKOM SHEPTUU TIPU CBOOOTHOM I1aJICHUH.

CoxpaHeHHe MEXaHWYECKOM SHEpruu IMpU JBWXKEHUM Tella TMOJ JACHCTBUEM
MPY>KUHBI.

JlabopamopHhvie pabomul u onvimol

KoHcTpynpoBanue TpakTa Jyisl pa3roHa U JajbHEUIIEro paBHOMEPHOTO JIBHIKEHHUS
HIapUKa WIHA TEJIEKKH.

OmnpeneneHue cpeAHEl CKOPOCTH CKOJBKEHUS OpycKa WM JBUKEHUS IIapHKa
10 HAKJIOHHOM TIOCKOCTH.

OmnpeneneHne yCKOPEHUs Tejaa IPU PAaBHOYCKOPEHHOM JBM)KEHUM IO HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBH>KEHHH
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TUIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JBIKEHHMU O€3 HadaabHOU
CKOPOCTHU MYTH OTHOCATCA KaK PsAJl HEUETHBIX YHCEII, TO COOTBETCTBYIOLINE MPOMEKYTKHU
BPEMEHU OJIMHAKOBBI.
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HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS CKOJNBKEHHUS OT CHUJIbI HOPMAJIBHOTO
TaBIICHUS.

Onpenenenne ko3 duiienTa TPEeHUs CKOIBKCHHS.

Omnpenenenne KECTKOCTU IPYKUHBI.

OmnpeneneHuie pabOTbl CHIBI TPEHHs TMpPU PABHOMEPHOM JBIDKEHUH —Tena
10 TOPU3OHTAIEHOM MOBEPXHOCTH.

Omnpenenenue paboOThl CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C HUCHOIb30BAHUEM
HETO/IBHYKHOTO U TOJIBUYKHOTO OJIOKOB.

W3ydenue 3akoHa COXpaHEHHs SHEPTUH.

Pa3gen 9. Mexanndeckue KoJ1e0aHUA U BOJTHBI

KonebarenbHoe paBumxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHWIl: TEpHO/,
4acToTa, aMIUINTyJa. MaremMaTH4eCKU W TPYKUHHBIA MasTHUKHU. [IpeBpaineHwne
SHEPIUH NPU KOJIeOATEIHHOM JIBUKEHUH.

3artyxarone kojiebanus. BeiHyxkaeHHbIE KoneOaHusa. Pe3onanc. MexaHuyeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKHUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL J[JiHA
BOJIHBI M CKOpPOCTh €€ pacnpoCTpaHEHHs. MexaHWYeCKHE BOJIHBI B TBEPAOM TEJE,
CEHCMUYECKHE BOJIHBI.

3Byk. ['poMkocTh 3Byka u BbicOTa ToHa. OTpaxkenue 3Byka. MHbpasByk u
YIBTPa3BYK.
Jlemoncmpayuu

Hab6nronenue xonebanuit T Mo AEMCTBUEM CHIIBI TSDKECTU U CHITBI YIIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY>KUHE.

Habmronenune BoIHYKICHHBIX KOJICOAHHUI M pe30HaHCA.

PacnipocTpanenue mpo10JIbHBIX U IOTIEPEYHBIX BOJIH (Ha MOJIEIH).

HabintoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI PE30HAHC.

JlabopamopHuvie pabomwi u onvimoi

Onpenenenre 4acToThl U Mepuo/ia KoueOaH!l MaTeMaTHYeCKOro MasTHUKA.

Ompenenenre 4acTOThI U MEpUO/Ia KoJIeOaHUM PYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TepHoOa KojeOaHUM MOABEIIEHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIepHOJa KoOJeOaHWN TPYKMHHOTO MAasTHUKA
OT Macchl Irpy3sa.

[IpoBepka HE3aBUCUMOCTHU Mepuoja KojeOaHui Tpy3a, MOJBEUICHHOIO K HUTH,
OT Macchl rpysa.

OnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCThH TEpUoAa KOJEOaHUW MPYKUHHOTO
MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaIeHUSI.

Paznen 10. DiaekTpoMarHuTHOE MOJie ¥ 3JIEKTPOMATHUTHbBIE BOJIHBI
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DJEeKTPOMarHuTHOE ToJIE. DNEeKTpOMAarHUTHbIE BOJIHBL. CaoiicTBa
ANIEKTPOMArHUTHbIX  BoJH. Illkama  37neKTpoMarHUTHBIX — BOJH. Mcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

DnexTpomMarHuTHas mpupoja ceera. CKkopocTs cBeTa. BosHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

JlabopamopHhwvie pabomul u onvimol
N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOUIILHOTO TeneoHa.

Pa3nea 11. CBeToBbIe siBJICHUS

JlyueBass mogmens cBera. Mcrounukum csera. [IpsMonuHeliHoe pacnpocTpaHeHHE
ceeta. 3armeHuss ComHua u JlyHel. Otpaxenue cBera. [limockoe 3epkano. 3akoH
OTpa)X€HUS CBETA.

[Ipenomnenne cBera. 3akoH mnpenomiieHHs cBera. [lomHoe BHyTpeHHee
oTpaxkeHue cBera. VCrnonap30BaHHE MOJHOTO BHYTPEHHETO OTPAaKEHUS B ONTHYECKHUX
CBETOBOJAX.

JIunza. Xox myuelt B nuH3e. Ontuyeckas cucrema (hoToamnmnapara, MUKPOCKOIa U
Teneckona. I'ma3 kak ontuyeckas cuctema. bim3opykocTs U JAIbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. CrioxkeHue CreKTpaabHbIX
1uBeTOB. /ucnepcus csera.

Jlemoncmpayuu
[IpsiMonMHEHOE PacpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tosrydyenune n3o0pakeHui B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTHYeCcKnii CBETOBO/I.
Xox mydeil B coOMparoIieit JInH3e.
XO0J1 Iydel B pacCeUBarOLIEH JTUH3E.
[Tonyuenue n3o00paxeHuil ¢ MOMOILbIO JIUH3.
[Ipunuun nevictBus poroanmnapara, MUKPOCKOTA U TEJIECKOIIA.
Mopenn rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Toyuyenue Genoro cBeTa NpH CIOKEHUH CBETA Pa3HbIX I[BETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCHMOCTH YIJIa OTPaKEHUsI CBETOBOIO JIy4a OT YIJia MaJICHHUS.
N3ydeHne XxapaKTepUCTHK U300pakeHUs IIpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJla MPEJIOMIICHHS CBETOBOTO JIy4a OT yIJia MaJCHHS
Ha TPAHMIIC «BO3IYX—CTEKIION.
[Tonyuenue n3o00pakxeHuil ¢ TOMOIILI0 COOUPAIOTIEH JIMH3HI.
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Omnpenenenne GOKyCHOTO PACCTOSHUS U ONTUYECKOM CHIIbI cOOMparoIeil JIMH3bI.

OmnBITHI IO Pa3JI0KEHUIO OEJI0T0 CBETA B CIIEKTP.

OmnbITHl IO BOCTIPUATHIO LBETA MPEAMETOB MPU UX HAOJIOJICHUM Yepe3 I[BETOBbIC
(GUIBTPHL.

Pa3nen 12. KBanroBble iBJIeHUA

Onwitel Pesepdpopna u r1utanerapHas mojenb atoma. Mojgens atoma bopa.
Hcnyckanue u nornomenue ceera atomom. KsanTel. JInHenyaTeie CIEKTPBI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHre aTOMHOTO Spa.
Hyknonnas monens atomHoro sigpa. M3oromnsl. PagnoaktuBHeie npeBpamienus. [lepron
IIOJTypacIiajia aTOMHBIX SED.

S nepHble peakuu. 3aKOHBI COXPAHEHUs 3apsI0BOI0 U MacCOBOIO YUCEN. DHEPTUs
CBSA3M aTOMHBIX sAnep. CBs3p Maccel M 3HEpruu. Peakuuu cuHTE3a M JENEHUS SIED.
Nctounuku 3neprun CoyHIA U 3BE3.

Anepnas odHepretuka. JIeMCTBHS pagMOAKTHBHBIX HW3JIYYECHHW Ha JKUBbIC
OpraHU3MBL.

Jlemoncmpayuu
CrexTpbl U3JIy4eHHUs U MOTJIOMICHHUS.
CnexTpbl pa3IuvyHbIX Ta30B.
CnekTp Bogopoaa.
Hab6nronenue tpekoB B kamepe Buiibcona.
PaboTa cu€Turka MOHU3UPYIOITUX U3TyUEHHUN.
Peructpanus nznmydeHust pUpOIHBIX MUHEPAJIOB U MMPOLYKTOB.

JlabopamopHhwvie pabomul u onvimol

HalGnroneHue CITonHbIX U TIMHEWYAThIX CTICKTPOB W3ITyYCHUS.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPTHMH YACTHIBI 110 TOPMO3HOMY ITyTH
(o potorpadusim).

N3mepenne pannoakTuBHOTO (hOHA.

IHoBTOpHTEJIHbHO-0000IAKOINIT MOAYJIb

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb MpPEIHA3HAUYEH JUIsl CHCTeMaTH3alud |
000011IeHHs] TPEIMETHOTO COJAEpPX aHUS W ONbITa JEATEIbHOCTH, MNPUOOPETEHHOTO
OpyU HW3YYEHUU BCEro Kypca GU3HKK, a Takxke [JIs TMOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY AK3aMEHY M0 (PU3UKE ISl 00yJarouXCsl, BIOPABIINX ATOT YUCOHBIM
peaMerT.

[Ipn u3ydyeHHH AAHHOTO MOAYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS TOCTHKEHHE MPEIMETHBIX U
MeTaIpeAMETHBIX IUTAaHUPYEMBIX pe3yJabTaTOB oOy4eHus, dbopmupyercs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB HCCIIEIOBAHUS
SIBJICHUI MPUPOJIbI U TEXHUKHU, OBJIAJICHHE YMEHUSIMU OOBICHATH (PU3UUECKUE SBIICHUS,

15



IIPUMEHSIS TOJIyYEHHBIE 3HAHWs, pelaTh 3aJadd, B TOM YHCIE KA4E€CTBEHHBIE H
DKCIIEPUMEHTAJIBHBIE.

[IprHIMIMATBHO AEATEIBHOCTHBIA XapaKTEP JaHHOTO Pa3/iella peain3yeTcs 3a CUET
TOT0, YTO OOYYAIOIIMECS BBIMOJIHAIOT 331aHHsI, B KOTOPBIX UM IPEIIaraeTcs:

Ha OCHOBE IOJyYEHHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBACHATH (pU3MUECKHE
SBJICHHSI B OKPY KaIOLIEH IPUPOJE U IOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHbBIE METO/IbI UCCIIET0BAaHUS (PU3NUYECKUX SBJICHUH, B TOM YHCIIE
JUISL IPOBEPKHU TUIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBBl HanOoJiee Ba)XXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HaIpUMEp, IPAKTHYECKOIO MCIIOJIb30BAaHUS PA3JIMYHBIX HCTOYHHKOB
DHEPIrUM Ha OCHOBE 3aKOHA IIPEBPAICHMS M COXPAHEHMS BCEX W3BECTHBIX BHUJOB
DHEPTHH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenune (u3MKM Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs HAMPABICHO
Ha JIOCTIDKCHHUE JUYHOCTHBIX, METAMPEIMETHBIX M TMPEIMETHBIX 00pa30BaTEIBHBIX
pe3ybTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe miydeHus (pu3ukum Ha YpPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
y o0y4aroierocsi 0y1yT cOpMHPOBAHBI CIICAYIONINE TMYHOCTHBIE PE3YJIbTAaThl B YACTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS:

IIPOSIBJICHUE HMHTEpPECa K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

LIEHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSM POCCUICKUX YUEHBIX-(U3UKOB;

2) rpa:kIaHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

TOTOBHOCTh K AaKTMBHOMY Y4YacTHIO B OOCYXIEHHH OOILECTBEHHO-3HAUYMMBIX
U JTUYECKUX TMpOOJIEM, CBA3aHHBIX C MPAKTUYECKHUM TPUMEHEHHEM JOCTHKEHUM
bu3uKy;

OCO3HaHHUE BAJKHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B J€ATEIBHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIHTAHMA:
BOCIIPUSITHE DCTETUYECKHX KA4eCTB (DU3MUYECKOW HAyKM: €€ TapMOHHYHOI'O
HOCTPOEHHS, CTPOIOCTH, TOYHOCTH, JJAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

OCO3HAHME IIEHHOCTH (PU3MYECKOM HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLIECH KYJIbTYPHI;

pa3BUTHE HAy4YHOW JIFOOO3HATENIIbHOCTH, HHTEpeca K HCCIIEI0BATEIbCKON
JIEATEIIbHOCTH;

5) popMupoBaHus KYJIbTYPHI 3I0POBbS U YMOIMUOHAIBHOTO (JIATOMOJTYIHSI:
OCO3HaHWE IIEHHOCTM  Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTU MpaBui O€30MAaCHOIO MOBEAEHUSI HA TPAHCIIOPTE,
Ha J0pOrax, ¢ JEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JOMAIIHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCUU, MPU3HAHUE CBOETO IpaBa Ha OUIMOKY U
TAKOTIo )K€ MpaBa y APyroro 4ejaoBeka;

6) TPy/10BOT0 BOCTIMTAHMS:

AKTUBHOE YYacTUE€ B PEIICHUU TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa30BaTeNbHON OpraHu3alii, TOpOJaa, Kpas) TEXHOJIOTHYECKOM U COIMAaIbHOM
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIe U PU3NUECKUX 3HAHHM;

HMHTEpEeC K MPaKTUUECKOMY U3YUEHHIO TPodeccuid, CBSI3aHHBIX C (PU3UKOI;
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7) IKOJIOTHYECKOr0 BOCIIUTAHUSI:

OpHUEHTAIMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHHWH ISl PEIICHHS 3aJlad B 00J1acTH
OKpY’Karolen cpe/ibl, INIAHUPOBAHUS TTOCTYTIKOB U OLICHKU UX BO3MOXKHBIX TTOCJIEACTBUN
JUISL OKpY>KaroIlen Cpeibl;

OCO3HAHME TJI00ATBLHOTO XapaKTepa IKOJIOTHUECKUX MPoOJIeM U Iy Tel UX PeIIeHNS;

8) amanTanyuu K U3MEHSIIIIMCS YCJIOBUSIM COIMAILHON M MPUPOTHOM Cpeabl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPW BBITIOJIHCHUH HCCIICIOBAHUN W MPOCKTOB
(bu3nYeCKOl HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JCSITEIbHOCTD;

NOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM YUCIe (OPMYIUPOBATH UJICH,
MOHSITHS, TUIIOTE3bI O PU3NUECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHHUE JE€PUIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEM B 00JacTh
bu3uKy;

IJJAHUPOBAHKUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUIA;

CTpEMJICHHE aHAJIM3UPOBATh M BBIABIISITH B3aUMOCBS3U IPUPOJBI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCTOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

OIIEHKA CBOUX JICMCTBUI C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEY, BO3MOMKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHUs mporpamMmbl Mo (pu3uMKe HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y  oOyvatouierocs  OyayT  chOpMHpPOBaHbl  METANpeIMETHbIE
pe3yNbTaThl, BKJIIOYAIOIINE IIO3HABATEeIbHBIC YHUBEpCAIbHBIE Yy4ueOHbBIE IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YUeOHbIC ACHCTBUS, PETyJISITHBHBIC YHUBEPCATHLHBIC
y4eOHbBIC ICUCTBUSI.

Ilo3HaBaTeibHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
ba3oBble Jlornueckue 1ecTBUs:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKN OOBEKTOB (SIBICHUIN);

YCTaHABIMBATh  CYIIECTBEHHBIH  NpPHU3HAK  KJIacCU(PHUKAIMK,  OCHOBAHUS
JUTs1 000OILEHUS U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCCMaTPUBAEMBbIX (haKTax, TaHHBIX
Y HAOJIOJCHHSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHHSIM;

BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBS3H NP U3YUYEHUU (PU3UUECKUX SIBJICHUN U
IPOLIECCOB, JeNlaTh BBIBOJABI C MCIOJb30BAHUEM JEAYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKIIOUEHNU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUNH;

CaMOCTOSITENIbHO BBIOUpATh CHOCOO perieHuss ydeOHoW (Qu3nyeckor 3amadn
(cpaBHEHUE HECKOJIBKUX BApMAHTOB peIlieHus1, BEIOOp Harboiee MOIXOISIIEro ¢ yUETOM
CaMOCTOSATENbHO BBIJIEJIEHHBIX KPUTEPUEB).
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ba3oBble ucciienoBarebCKHe 1eiCTBUA:

WCIIOJIB30BaTh BOIMPOCHl KAaK HWCCIAEAOBATEIIbCKUN WHCTPYMEHT TIO3HAHMUS;

MPOBOJIUTH TO CAMOCTOSITEILHO COCTABICHHOMY TUIAHY OIIBIT, HECIIOKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJBbIIOe UCCIAeAOBaHNEe (DUINISCKOTO  SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTH HH(OPMAIIHIO, TIOTyYCHHYO B XOJIC
WCCJICTIOBAHMSI UJTH SKCTICPUMEHTA,;

caMoCTOSTeNNbHO (hopMynHpoBaTh OO0OOIIEHHS W BBIBOJALI IO pe3yJibTaTam
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMSI,

IIPOTHO3UPOBATh BO3MOXHOE JallbHEHIee pa3BUTHE (U3HUECKUX IPOIIECCOB,
a TaKKe BBIIBUTATh MPEANOJIOKEHUS 00 UX pa3BUTUH B HOBBIX YCIOBUAX H
KOHTEKCTaX.

Pabora ¢ undpopmanmueii:

OPUMEHATh PA3JMYHBIE METOJbl, WHCTPYMEHTBI M 3alpoOChl IIPU IIOUCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON Y4eOHOU (pU3HUECKOU
3a]1a4H;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETUPOBATh  HUH(POpPMALHIO
Pa3IMYHBIX BUJOB U (POPM IPEICTABICHMUS,;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (hOpMy MpeAcTaBiieHUus: UHPOpMaLUU U
WUIFOCTPUPOBATh pEIIacMble 3aJa4d HECIIOKHBIMM CXEMaMM, JHarpaMMaMiy, WHOMN
rpaduKoi 1 ©X KOMOMHAIIUSIMHU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIe JeiiCTBHS:

B X0Je OOCYXJeHHs y4yeOHOro Marepualia, pe3yJbTaToB JIaOOpPaTOPHBIX padoT
U TMPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbl M BBICKA3bIBATh
UJeu, HaIeJCHHBbIC HA peIIeHHWe 3aJaud W TOJJep)KaHue OJaroKeaaTeIbHOCTH
0OIIICHNS;

COTIOCTaBIIATh CBOM CYXKJICHHUSI C CYXIACHHSIMHU JPYTUX YYaCTHUKOB JHAJora,
OOHapyXUBaTh Pa3IU4YUE U CXOJICTBO MO3UIIUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

MyOJWYHO TIPEACTABISTH PE3YJAbTAThl BBITIOJIHEHHOTO (DU3UYECKOTO  OIbITa
(9KCIIEepUMEHTa, UCCIIEI0BAHUs, IPOEKTA).

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYaTLHON pabOThHI
MIPU pEIIeHUU KOHKPETHOMN (U3HIeCKON MPOOIEMBI;

IPUHUMATh LIEJM COBMECTHOU IESITEIIbHOCTH, OPTraHW30BBIBATH JIEUCTBUS MO €€
JIOCTHUKEHHUIO: pacipeaessiTh PO, 00CYKJIaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

BBITIOJTHSITh CBOKO YacTh paOOThI, TOCTUTAsl KAUECTBEHHOI'O pe3yJibTaTa 1Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JEHCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;

OIICHMBATh KAaueCTBO CBOEro0 BKJIaJa B OOHMUH TPOAYKT MO KPUTEPHSIM,
CaMOCTOATENEHO C(OPMYITHPOBAHHBIM YUaCTHUKAMH B3aHMOICHCTBHSI.
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PerynsitTuBHble YHUBepcaJbHbIE y4eOHbIEe AeilCTBUS
Camoopranuzanus:

BBIABJISITh TPOOJIEMBbI B JKM3HEHHBIX U YYEOHBIX CHUTyalMsX, TPeOYIOIMUX
TS perieHus: GU3NYecKuX 3HaHUM;

OPUEHTUPOBATHCA B PA3TMYHBIX MOJX0daX MPUHATUS PEIICHUN (MHIUBUIYaIbHOE,
MPUHATHE PEILICHUS B TPYIINE, IPUHITUE PEIICHUMN TPYIIION);

CaMOCTOSITEJIbHO COCTaBJIITh aJrOPUTM pelleHus (GU3NYEeCKOM 3ajlaud WiIW IJIaHa
HCCIICIOBAaHUSI C YYE€TOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MPeJiaraéMble BapUaHThI PEIICHHUIA;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VICKT:

JABATh A/ICKBATHYIO OLICHKY CUTYALlUH U MpeJjiaraTh IUIAH €€ U3MEHEHUS,

OOBSACHATh MPUYMUHBI JOCTHXKEHHS (HEAOCTUKEHUS) pEe3yJbTaTOB IEATEIbHOCTH,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBbI B JEATEIBHOCTb (B TOM YHCIE B XOJ BBIIOJIHEHHS
(GU3NYECKOTO HCCIENOBAaHUS WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LU U YCIOBUIM.

CTaBUTh ce0s1 Ha MECTO APYroro 4YeJoBeKa B XOJ€ ClOopa WIH JHUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIoro.

npu3HaBaTh CBOE MpPaBO HAa OIIMOKY NpU peuieHuH (U3NYECKUX 3aJady WIH
B YTBEPKJICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenusi B 7 KJjacce MpeIMETHBIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIOJb30BaTh MOHATHA: (PU3MUECKHME M XUMHUYECKHE SBJICHUS, HaOII0JIEHuE,
IKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAUHUIBI (U3MUECKUX BEITUYMH, aTOM, MOJEKYyJa,
arperatHble COCTOSIHUSI BemlecTBa (TBEpIOE, *KHUIKOE, ra3000pa3HOE), MEXaHUYECKOE
JIBMKCHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSMOJMHEHHOE),  TPaeKTOpHS,
paBHOJEHCTBYIOIIAsA cuj, aedopmauus (ynpyras, IJJacTUYECKasi), HEBECOMOCTb,
COOOIIAIOITNECS COCY/IbI;

paznuyath sBIeHus (auddysus, TEmIoBOe ABMKEHUE YaCTHI[ BEIIECTBA,
paBHOMEpHOE JBW)KECHHE, HEPAaBHOMEPHOE JIBIDKEHUE, WHEPIINS, B3aUMOJICHCTBUE TeT,
paBHOBecHE TBEPABIX TeNl C 3aKpeIyIEHHOW OCBhIO BpalleHMs, IMepeAada JgaBJICHUs
TBEPIABIMHU TEJIaMH, XKUIAKOCTIMU M Ta3aMH, aTMOC(EpHOE JaBJICHHE, TUTaBaHUE TeT,
NPEeBpaICHUs] MEXaHWYECKOW DHEPIHH) MO ONUCAHWI0 MX XapaKTePHBIX CBOWCTB H
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacmo3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUYECKHUX SIBICHUUW B OKPY’KAIOIIEM
MUpE, B TOM YKCIIe PU3NICCKUE SIBIICHUS B IPUPOC: TPUMEPHI IBUKCHUS C PA3INIHBIMU
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CKOPOCTSIMA B XMBOW M HEXKUBOM IPUPOJE, NEUCTBUE CHWIIBI TPEHUS B IIPUPOJE U
TEXHUKE, BJIUSHUE aTMOC(EpPHOro JaBJICHHS HA KUBOM OpraHusM, IJIaBaHHUE PbIO,
pbluard B TeJ€ YeJIOBEeKa, MPH 3TOM NEPEBOJAUTH MPAKTUUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

OMKCHIBATh WU3YYCHHBIC CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
¢dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, MyTh, CKOPOCTbh,
CpemHsisl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHJIA TPEHMS, JABJICHUE
(TBEpIOTO TENa, KUIKOCTH, rasa), BbITAJIKUBAIONIAs CHUJIa, MeXaHW4eckas padoTa,
MOIIHOCTh, TUJIEYO CHUJIBI, MOMEHT CHJbl, KO3()(PHUIMEHT TMOJEe3HOr0 JACUCTBUSA
MEXaHU3MOB, KMUHETUYECKasl U TMOTCHIMAJIbHAsI SHEPTUs), NpU OMHCAHUM MPABUIBHO
TPAKTOBAaTh (PM3UUYECKUN CMBICI UCTOIB3yEMbIX BETUYMH, X 0003HAUYEHUS U €IUHUIIBI
(U3MYECKUX BEJIWYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOLIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTMMHM BEJIMYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX 3aBUCHMOCTEU
(bU3NYECKUX BEJINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHMSI U IPOLIECCHI, UCIOJB3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, MpaBuIo paBHOBECHS pbluara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXPAaHEHUS MEXaHWYECKON 3HEpruu, Ipu 3TOM JaBaTh CIIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIIUChIBATh €70 MaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATh (PU3UUECKUE SIBJICHUS, IMPOLECChl U CBOWCTBA TE€l, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPaKTHUKO-OPHUEHTHPOBAHHOIO  XapakTepa: BbIABISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBACHEHHE M3 1-2 JOTMYECKHX I11aroB
c omopoit Ha 1-2 M3y4eHHBIX CBOWCTBA (PM3UUECKUX SBICHUHN, (PU3NUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemiath pacu€rHble 3ajauyud B 1—2 JeMCTBUS, HCNONB3Ysl 3aKOHBI U (OPMYJIBL,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3alIUChIBaTh
KpaTKOe YCJIOBUE, MOJCTaBIATh (PU3MYECKUE BEIMYMHBI B (OPMYyJbl U MPOBOAMTH
pacuéThl, HAXOIUTh CIIPABOYHbBIE JaHHBIE, HEOOXOUMBIE JIJIsl PELLIEHUS 3a]1a4, OLIEHUBATh
PEANMCTUYHOCTh MOJYYeHHON (PU3UUECKON BEIMYUHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIINUTh NPU MOMOUIM (PUINUECKUX
METOJOB, B OIMCAHWUU WCCIECIOBAHMS BBIACIATHh IPOBEPAEMOE MPEANOIOKEHUE
(runotesy), pa3nuyaTh U HHTEPIPETUPOBATH MOIYUYECHHBIN Pe3yIbTaT, HAXOIUTh OIMIMOKU
B XOJI€ OIBITA, A€JaTh BBIBOJBI IO €70 PE3YJIbTAaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUH WM (U3HMYECKUX
CBOMCTB Te: (OpMYJIMPOBATH MPOBEPsiEMblE MPEANOI0KEHHs, COOUPATh YCTaHOBKY
U3 IIPEII0KEHHOT0 000PYI0BaHUs, 3aMUCHIBATH XO/1 OMbITa U (POPMYIUPOBATH BHIBOIBL;

BBITOJIHATH MPSIMbIE U3MEPEHUS PACCTOSIHUSL, BPEMEHH, MacChl Tela, 00bEMa, CUJIBI
U TEMIEpPaTypbl C UCMOJIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHusi MpruOOPOB € YUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEJIMYMHBI OT APYron
C UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHKYIIIETOCS
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Teaa OT BPEMEHHU JIBHXKEHHMSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Tella, KauecTBa
00paOOTKM TOBEPXHOCTEM TEA M HE3aBUCHUMOCTH CHJIBI TPEHHs OT IUIOIIAIu
COIPUKOCHOBEHHUSI TEJI, CUJIBbl YIPYTOCTH OT YJUIMHEHUS IIPY’KHHBI, BBITAIKUBAIOIICH
CWIBl OT 00bEMa NOrpyKEHHOM 4YacTH Tejda W OT IUIOTHOCTU JKHUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH T€JNa, OT MIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUI
IUIaBaHUs TEJl, YCIOBUM paBHOBECHUS pbluara M OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHHH
y4eOHOTO HCCIIEIOBaHUSA, COOMpPATh YCTAHOBKY M BBIMONHITH H3MEPEHUS, CIEAys
IPEJIOKEHHOMY IUIaHY, (UKCUpPOBaTh peE3yJbTaThl IMOJIYYEHHOW 3aBUCUMOCTHU
¢u3nyeCKuX BEIMYMH B BUJAE MPEIOKEHHBIX TaOJHUIl M TpadUKOB, J€JaTh BBIBOJBI
10 pe3yJbTaTaM UCCIIEI0BAaHNUS;

IPOBOJIUTH KOCBEHHBIE MU3MEPEHMsI (PU3NYECKUX BEIUYUH (IIOTHOCTH BELIECTBA
KUIKOCTH W TBEPIOrO TeENa, CHUJIA TPEHUS CKOJIBKEHUS, JaBJIICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CUJIa, ACMCTBYIONIAs Ha OTPYKEHHOE B )KUIKOCTb TENO, KO3PHUIUEHT
IIOJIE3HOTO JACHCTBUS MPOCTBIX MEXAHU3MOB), CIEAYs IIPEMIOKECHHOW MHCTPYKIIUN: TIPH
BBIIIOJIHEHUH HM3MEPEHUN COOMpaTh SKCHEPUMEHTANIbHYIO YCTAHOBKY U BBIYMCIATH
3HA4YEHHE NCKOMOM BEJIUYHMHBI;

coOnrofaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1adopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh NPUHIMIMbBI JIEHCTBUS NPUOOPOB M TEXHUUECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, ATUHAMOMETP, COOOIIAIOIINECS COCYJIbI, OApOMETp, phluar, MOABUKHBIA U
HENOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOMl Ha MX omucaHusi (B TOM YHKCIE: MOALIMIHUKH, YCTPOUCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), UCMOJb3Yysl 3HAHUSI O CBOMCTBaX (PU3MYECKUX SIBJICHUU W HEOOXOJIUMbIC
¢uznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MpPUMEPHl (HAXOAUTh HH(POPMALMIO O MIPHUMEPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKHX 3HAHUW B IIOBCEJHEBHOM JKM3HM JUIsl oOecreueHus
O0e3omacHOCTH TMpU OOpalIeHUH C NpuOOpaMH U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUs 310POBbS U COOJIIOICHUSI HOPM IKOJIOTHYECKOTO MTOBEICHUS B OKPY KaIOIIeH
cpexe;

OCYIIECTBIISITh OTOOpP MCTOYHUKOB MH(popManuu B MHTepHeTe B COOTBETCTBUU
C 3aJJaHHBIM MMOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUIA U TyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAIUIO, KOTOPasl SIBISIETCS MPOTUBOPEUUBOIM
WJIM MOKET OBITh HEJJOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU  BBIMOJHEHUU YYEOHBIX 3aJaHUi  HAYy4YHO-TOIMYJISPHYIO
auTepaTypy (U3MUECKOro COepXaHHs, CIpPaBOYHbIE MaTepuaibl, PECypChl CETU
WurtepHer, BiIajgeTh MNpuéMaMH KOHCIEKTHUPOBAHMUS  TEKCTa, MpeoOpa3zoBaHuUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHbBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2—3 WCTOYHUKOB MHPOpMANUU (U3NYECKOTO COACPKAHUS, B TOM UHUCIE MyOJIMYHO

22



JieNaTh KpaTKHe COOOIIEHUS O pe3yJbTaTax MPOEKTOB WM Y4eOHBIX HCCIEIOBaHUM,
IpU 3TOM TPaMOTHO HCIOJb30BaTh W3YUYCHHBIN MOHATHHHBIN ammapaT Kypca (U3HKH,
CONIPOBOKJIATh BBICTYILICHHE MPE3ECHTALNEN;

MIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB U MUCCIIEIOBAHUMN pacipeiesTh 00s13aHHOCTH
B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3a/1a4aMHU, CJICIUTD 32 BBIITOJIHEHUEM I1JIaHA
NCHCTBUM, aJlleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAd B JAESITEIBHOCTb TPYIIIHL,
BBICTpanBaTh KOMMYHMKAaTUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIKX.

K koHmy oOyueHuss B 8 KJjiacce TpeIMETHBIC pe3yJbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIB30BaTh MTOHATHS: MACCa U Pa3MeEpPbl MOJIEKYJI, TEILIOBOE JIBUKECHUE ATOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKUE U amop(dHbIe Tena,
HACBIIIIEHHBIN U HEHACBHIIIIEHHBIN Tap, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS

SHEPrusi, TEIIOBOM JIBUTATEIb, JJIEMEHTAPHBIN JICKTPUUECKUAN 3apsifl, SJIEKTPUUECKOE
ToJie, MPOBOJIHUKHU U AUAJICKTPUKH, MOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE MOJIE;
pasnuyaTh sIBJIEHUS (TEIIOBOE PACIIMPEHUE U CKAaTHE, TEIUIONEepeaayda, TENI0BOe
paBHOBECHE, CMAayuMBaHWE, KANWUISIPHBIC SIBJICHUS, MCIAPECHHE, KOHJACHCAUS,
IJIABJICHHUE, KPUCTAJUTA3ALIHS (oTBepaEBaHuE), KHUIICHUE, TerJIoneperaya
(TEenI0MpPOBOTHOCTh, KOHBEKIUS, WM3JIYyUYECHHE), DJICKTPU3ALMS TEJ, B3aUMOJCHCTBUE
3aps0B, NEUCTBUSL DJICKTPUUECKOrO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aUMOJICHCTBUE
MAarHuToOB, JAEHCTBUE MArHUTHOTO MOJiS HA MPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHas
WHIYKUUS) TI0 ONUCAaHWI0O MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONTNX TaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBICHUM B OKpPYXKarOIIEM
MHUpE, B TOM 4ucjie (pu3nueckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATKCHHUE U
KalWJUISIPHBIE SIBJICHUST B TIPUPOAEC, KPUCTAUIBI B mpupone, usiydeHue CoJHIa,
3aMep3aHue BOAOEMOB, MOpCKHE OpHu3bl, 0Opa3oBaHHWE pOCHI, TyMaHa, WUHEs, CHeEra,
AIIEKTPUUYECKUE SABJICHUS B aTMOc(]epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiiu, peid MmoarocoB, POjIb MATHUTHOTO MO IS AKU3HU Ha 3emiie, MOJSpHOe
CUSHHME, TIPU OTOM TMEPEBOAUTH MPAKTUYECKYIO 3a7adyy B Y4YeOHYIO, BBIICIATH
CYIIIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (DU3UYECKUX SIBJICHUN;

OTNMUCBHIBATh HW3YYEHHBIC CBOHCTBAa Tel U (DU3WUYECKUE SIBJCHUSA, HCIOIb3Ys
dbu3nyecKre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIrus, KOJIMYECTBO TEIUIOTHI,
yAenbHas TEMIOEMKOCTh BEILECTBA, YAENbHASA TEIJIOTA IUIABICHUS, yAElIbHAs TEIIOTa
napooOpa3oBaHusl, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KO3(P(GUUIHEHT IMOJIE3HOTO
JICUCTBUS TETUJIOBOM MAIlIMHBI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/yXa, JJIEKTPUUECKUM
3apsizl, CUIIa TOKA, JIEKTPUYECKOE HAIIPSKEHHUE, COMPOTUBIIEHUE TPOBOJAHUKA, YIEIBHOE
COMPOTUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTb AJIEKTPUUYECKOTO TOKA), MPU OMUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIIOIB3YEMbIX BEIMYMH, O003HAUCHUS U
eAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMyJbl, CBS3BIBAIOIIME JAHHYIO
(GbU3MYECKYI0 BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTHh TpadUKud HN3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
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XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3UUECKHE SBJICHHUS U TPOIECCHI, HUCIIOIb3YS
OCHOBHBIC TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHUECKOW TEOpUM CTPOCHMS BEIleCTBa,
MPUHITUI CYTNEPIIO3UIINH TT0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3aps/ia,
3akoH Oma Jys yyacTka uenu, 3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHHUs YHEPTUH,
IIPY ATOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMUCHIBATh €T0 MATEMAaTHYECKOE

BBIPAKCHHE;
OOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyalMld  NPaKTHUKO-OPMEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IIPUYUHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 TOTMYeCKHUX MIaroB ¢ onopoiu Ha 1-2
U3YYCHHBIX  CBOMCTBa  (M3MUECKUX  SIBICHUN, (PUINYECKUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJayd B 2—3 JCHCTBUS, HCNOIb3Yysl 3aKOHBI U (OPMYJIBL,
CBSA3BIBAIOLIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4M 3alIUChIBAaTh
KpaTKO€ YCJIOBHE, BBISBISTH HEIOCTATOK JAHHBIX JUIsl PEIICHUS 3aJlayd, BbIOMpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PEIICHMS], IPOBOIUTH PACUETHI M CPABHUBATH
MOJIy4YEeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JJAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIINUTh HPU MOMOUIM (PUIUUECKUX
METOJOB,  HCIOJb3ysl  ONMCAHHE  MCCIEAOBAHUSA,  BBIACIITH  IPOBEPSEMOE
IIPEANIOJIOKEHNAE, OLIEHUBATh IPABWIBHOCTh IIOPsAKA IPOBEACHUsS MCCIEAOBaHUA,
JIeJIaTh BBIBOJIBL;

MIPOBOJIUTH OMBITHl MO HAOMIONECHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHX
CBOMCTB TeJ (KaNWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3JyXa OT €ro o0beéma,
TEMIIEPATYPBI, CKOPOCTH ITPOLIECCA OCTHIBAHUS M HArpEBaHUs IIPU U3JyYEHUU OT LBETA
u3ayvaromeil  (morjomaromiei)  MOBEpXHOCTH, CKOPOCTb  HMCIAPEHUs  BOAbI
OT TEMIIEpaTypbl JKUAKOCTH M IUIOIIAAM €€ ITOBEPXHOCTH, OJJIEKTpU3aluUsi Tel U
B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsiioB, B3aUMOJCHCTBUE IOCTOSHHBIX MArHHUTOB,
BU3yaJIU3alMsl MATHUTHBIX IOJIEN MOCTOSIHHBIX MAarHUTOB, JEUCTBUSI MAarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMWTa, CBOWCTBA 3JIEKTPOJBUIATEIIS
MOCTOSTHHOTO TOKa): (OpMyJIMpOBaTh MPOBEPSIEMbIE MPEANOJI0XKEHUsI, COOUpaTh
YCTaHOBKY U3 MPEJIOAKEHHOT0 000pY1I0BaHUS, OMMCHIBATh XOJ1 OIIbITA U (POPMYJIUPOBATH
BBIBO/IbI;

BBIIIOJIHATD IPAMBIE W3MEPEHUS TEMIIEPATYPhbl, OTHOCHUTEJIBHOW BIIAXKHOCTH
BO3/yXa, CHJIbl TOKA, HANpPSOKEHUS C HCIOJIb30BAHHEM AaHAJIOTOBBIX MPUOOpPOB U
JATYMKOB (PU3NYECKUX BEJIMYMH, CpPAaBHUBATh pE3yJbTaThl M3MEPEHUU C Y4ETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYroun
C MCIOJIb30BaHUEM NPSIMBIX HM3MEPEHHUI (3aBUCMMOCTH COMPOTUBIIECHHUS IMPOBOJIHUKA
OT €T0 JUIMHBI, IUIONIaAN NONEPEYHOTO CEYEHNS U YIEIBHOIO CONPOTUBIICHHS BEIIECTBA
IIPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUST HA MPOBOIHUKE,
UCCJIEIOBAHUE TIOCJIEA0BATEILHOIO W TapaJyIeIbHOTO COEIUHEHUN MPOBOJHUKOB):
IJIAaHUPOBATH UCCJEIOBAHKUE, COOMPATh YCTAHOBKY M BBIMIOJHATh U3MEPEHHUS, CIEAys
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NpeIIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YJbTaThl MOJIYYSHHON 3aBHCHUMOCTH B BHUJE
TaOJIUI ¥ TpapUKOB, €1aTh BEIBOBI 110 PE3YyJIbTaTaM UCCIIEI0BAHUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUYUH (yAeIbHas TEMI0EMKOCTh
BELIECTBA, CONPOTUBIIEHUE MPOBOJHUKA, pab0Ta U MOILIHOCTb 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh M3MEPEHHs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys
IpeJI0KEHHON UHCTPYKIUH, U BBIYUCIIATh 3HAUEHHUE BEJIUYNHBI,

coOnrofaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1adopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha HX OMUCAaHUSA (B TOM 4YMCIE: CUCTEMA OTOIUICHHUS JIOMOB,
TUTPOMETpP, TapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUYETUMK DJIEKTPUUECKOU
SHEPrUM, DJIEKTPOOCBETUTENbHBIE MPUOOPBI, HArpeBaTEIbHBIE 3JIEKTPOINPHUOOPHI
(mpuMmepsbl), 3JIEKTPUUECKUE TMPEAOXPAHUTENN, 3JIEKTPOMArHUT, AJIEKTPOJBUraTellb
IOCTOSIHHOTO TOKAa), HCHOJb3ysl 3HAHHUA O CBOMCTBAaX (U3WYECKUX SBJICHUNA U
HeoO0XoauMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaThb IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENIbHbIE HPHUOOPHI
110 CXE€MaM U CXEMaTUYHBIM PUCYHKaM (3KHJIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JIBUTaTeIb BHYTPEHHEIO CrOPAHMS, JJIEKTPOCKOI, PEOCTaT), COCTABIAThH
CXEMBI 3JIEKTPUYECKUX LIENEH C MOCIEeI0BAaTEIbHbIM U MapajUICIbHBIM COEIHMHEHHEM
AJIIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUEHUS IIEMEHTOB 3JEKTPUUECKUX LIETIEH;

MPUBOANTH TNPUMEPHl (HAXOIUTh HWH(MOPMAIMIO O MPUMEpPAxX) MPAKTHUYECKOIrO
UCIIOJIb30BaHUsI (PU3MYECKMX 3HAHMM B TOBCEAHEBHOW XU3HM Mg OOecreyeHus
0€30MacHOCTH IpY OOpAIIEHUH ¢ MPUOOPAMHU U TEXHUYECKUMU YCTPOUCTBAMU, COXPAHEHHS
3JI0pPOBbsI U COOJIIOIEHHSI HOPM 3KOJIOTUYECKOT0 MOBEICHUSI B OKPY KAIOIIEH cpelie;

OCYLIECTBJISATh MOUCK HH(OpManuu ¢uznyueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUW W MyTEM CpaBHEHUS JOIMOJHHUTENIbHBIX HWCTOYHHKOB
BBIACIATh MH(OpMaALUIO, KOTOpas SBISETCA MPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUi HAYYHO-TOMYJISIPHYIO
JUTEPATYpy (PU3UUECKOTO COAEPKAHMSI, CIPABOYHBIE MaTEpHUAIIbl, PECYpPChl CETU
WuTepHeT, BIajgeTh MNpUEMaMH KOHCIEKTHUPOBAHUA TEKCTa, MpeoOdpa3zoBaHUs
nH(pOpMaIKU U3 0JTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHBbIE COOOIIEHMs, 00001as
MH(MOpPMAIUI0O U3 HECKOJIbKUX HMCTOYHUKOB (DU3MUECKOTO COAEpKaHWsA, B TOM YHCIIE
nyOJMYHO  TPENCTaBIATh  pe3yJbTaThl  MPOEKTHOM  WJIM  MCCIEeI0BATENbCKOU
NeATEIbHOCTH, MPU 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YYECHHbIM MOHSATUHHBIA ammapar
Kypca (U3HMKH, CONPOBOKIATH BBICTYIJIEHUE MTPE3EHTALIUEH;

OpU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M HMCCIENOBAHUN (PU3MYECKHUX IMPOIIECCOB
pacnpenenarh O0sS3aHHOCTH B TPYNIE B COOTBETCTBUU C MOCTABICHHBIMHU 3a/1auaMu,
CIIEIUTh 3a BBINOJHEHUEM IUIaHAa JACUCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLICHMBaTh  COOCTBEHHBIM  BKJAJ B  JI€IATEIBHOCTh  T'PYyNINbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aMMOJENCTBHE, IPOSBIISASA TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.
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K koHiy oOyuenus B 9 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIh30BaTh TOHATHS: CHCTEMa OTCYETa, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXAHWYECKOTO ABWKEHUS, nedopmanus (yrnpyras, MiacTHYecKas),
TpPEHUE, IIEHTPOCTPEMUTENHHOE YCKOPEHNE, HEBECOMOCTD M TIEPETPY3KH, IICHTP TSHKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tellad, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHWs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI HCITY CKAaHUS
U TIOTJIONEHUs, albda-, 0eTa- U TaMMa-u3Iy4eHus, M30TOIbI, SiAIepHAs SHEPTeTUKA;

pasnuyaTh SBJICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBI)KCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOTHOE MaJIEHHUE TEJ, PABHOMEPHOE
NBIDKEHWE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TEJI, pPEaKTUBHOE JBIDKCHHUE,
KoJie0aTeIbHOE JBM)KCHHE (3aTyXarolle M BBIHYXXJICHHbIE KOJeOaHUs), pPE30HaHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, MPSMOJIMHEITHOE PacIpOCTPAHEHHE, OTPAKEHUE
Y MIPEJIOMJIEHUE CBETA, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEHUE OEI0oro cBera
B CHEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, JMCIEPCUS CBETa, €CTECTBEHHAs
PaIOaKTUBHOCTh, BOSHUKHOBEHUE JTUHEHYATOrO CIIEKTPa U3TYUEHHUS) 110 OTMMMCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE ONBITOB, IEMOHCTPHUPYIONUX JaHHOE (PU3NIEcKoe
SIBJICHUE;

pacmo3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NUECKUX SIBJICHUH B OKPYIKAIOIIEM MUPE
(B TOM uucie Gpu3ndecKue sIBJICHUS B MIPUPOJIC: NMPUIUBBI U OTJIMBBI, IBHKCHUE TIJIAHET
ConHEYHON CHCTEMBI, pEaKTUBHOE JBMYKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMHYECKHE BOJHBI, I[yHAMH, 03XO, IIBETa TEI,
ONTUYECKHE  SIBJICHUS B  TPUPOAE, OUOJOTHYECKOEe  JIEWCTBHE  BUAMMOTO,
yAbTPadUOIECTOBOTO M PEHTIEHOBCKOTO W3Ty4YeHUH, €CTECTBEHHBIM PaJIMOAKTHBHBIN
(G oH, KOCMUYECKHUE TyYH, PATHOAKTHBHOE U3ITyYCHHE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaOAKTUBHBIX W3JYyYCHHM HAa OpraHu3M 4YeJOBEKa), MpPHU OTOM TEPEBOIUTH
MPAKTUYECKYIO0 3a7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (TMPU3HAKH)
(bU3NYECKUX SBICHHUI;

OMKCHIBATh HW3YYCHHBIC CBOMCTBA TeN W (PU3HUYECKHE SBIICHUS, WCIOIB3YS
bu3MYecKue BEIMYMHBI (CPeAHSAsS M MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOpPEHUE, MepeMelieHue, MyTh, yIIoBas CKOPOCTh, CHUJIa TPEHHUS, CHIIa
YOPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MajCHMsI, BEC Teja, UMITYJIbC Tena,
UMITYJIbC CHJIBI, MEXaHWYECKass padoTa WU MOIIHOCTh, MOTCHIMAJbHAS DHEPTUS Tela,
MOJHSITOTO HaJ TOBEPXHOCTHIO 3€MJIH, MOTCHIUANbHAS DHEPTHS CKATOU TMPYKUHBI,
KHHETHYCCKas SHEPTHS, TIOJTHAS MEXaHW4YECKasi JHEPTHs, TIEPHOJT  YacTOTa KOJICOaHMH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKA3aTeNb
MPEIIOMJICHUST CPENIbl), TPH ONKMCAHWHM TIPABWIBHO TPAKTOBATh (HU3UYCCKUN CMBICI
UCIIOJIb3YEMbIX BEIIMYWH, 0003HAUYCHUS M €AUHUIBI (PU3MUECKUX BEJIMYMH, HAXOJIUThH
(GbOopMyIIbI, CBS3BIBAIONINE JTaHHYIO (DM3MYECKYIO0 BEIMYMHY C APYTUMHU BEIMYWHAMU,
CTPOUTH IpapUKK U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
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XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHUS W TIPOIECCHI, HCIONB3YS
3aKOH COXPAaHECHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYTEPTIO3HIINN
CWJI, TIPUHIIMUI OTHOCUTENbHOCTH [ amwies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEIIOMIICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsJOBOTO
U MacCOBOTO WYHCENT TMPH SJISPHBIX pEaKIusAX, MPH OSTOM JaBaTh CIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA U 3alTMCHIBATh €T0 MATEMATHUECKOE BBIPAKCHHE;

OOBSACHATH (PU3MYECKHE TPOIIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii  TPaKTHKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  MPUYHMHHO-
CIICJICTBEHHBIC CBS3H, CTPOUTH OOBCHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ OMOpPOi Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SIBJICHUH, (U3MUECKHX  3aKOHOB  WIIA
3aKOHOMEPHOCTEN;

pemaTrh pacu€THble 3aauyd (OMUpAIOLIUMEecss Ha CUCTeMy U3 2-3 ypaBHEHHIA),
WCITOJIB3YSl 3aKOHBI M (OPMYJIbI, CBSI3bIBAIONIE (DU3UYCCKHE BEITUYMHBI: HA OCHOBE
aHaM3a yCJIOBUA 3aJa4M 3alMChIBATh KPATKOE YCIOBHE, BBIABIATh HEJIOCTAIOIINE WITU
U30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYIIbI, HEOOXOAUMBIC JIs PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYYEHHOTO 3HAYCHUS (PU3HMICCKON
BEJIMYUHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PEUIUTh MPHU MOMOIIM (PU3HUECKHUX
METO/IOB,  HWCIIONB3yS  OMHCAaHWUE  WCCICNOBAHWSA,  BBIACIATH  IPOBEPSIEMOE
MPEANOJIOKEHNEe, OIICHWBATh TPABWIBHOCTH TOpPSIIKA TIPOBEICHUS HWCCICIOBAHMS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIHTATHl HAOIIOACHHUHN U OTBITOB;

IIPOBOJUTH OMNBITHl IO HAOMIOJACHUI0 (U3MUECKUX SBICHUN WIH (DUINIECKUX
CBOMCTB Tea (M3ydyeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpPAaHEHUSI DPHEPTHH,
3aBUCUMOCTH TIEpHOia KOJIeOaHU TTPYKUHHOTO MAasgTHUKA OT MACChl Tpy3a U )KECTKOCTH
NPY>KWHBI W HE3aBUCHUMOCTh OT aMIUTUTYABl MajbIX KoJeOaHWA, TPIMOJMHEHHOE
pacnpocTpaHEHUE CBETa, Pa3IOXKEHUE OEIoro CBeTa B CHEKTP, M3yUYECHHE CBOWCTB
M300pakeHusl B TJIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs IpeaMeTa B coOuparoien
JMH3€E, HaOJII0IEHUE CIIONIHBIX M JIMHEHYATHIX CTICKTPOB U3yUEHHUS): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 000pyAOBaHMS, OMMCHIBATH XOJ] ONBITA U
€T0 Pe3yJIbTaThl, POPMYITHPOBATH BEIBOIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisisa CpeaHee
3HaUCHHUE W3MepseMoN BeIMYMHbl ((POKYCHOE paccTosHuE COOMparoIiel JUH3bI),
000CHOBBIBaTh BBEIOOP CIIOC00a U3MEPEHUS (M3MEPUTEITHLHOTO MTPUOOPA);

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTEHN (PU3MUECKUX BETUYNH C UCIIOJIH30BAHUEM
MPSMBIX U3MEPECHUI (3aBUCUMOCTD ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH>KCHUN
0e3 HavYaJIbHON CKOPOCTH, TIepHUoja KoJieOaHWH MaTEMaTHYECKOTO MasTHHUKA OT JTHHBI
HUTH, 3aBUCUMOCTH YTJIa OTPaKEHUS CBETa OT yrila MAJCHHUs W yria MPeIoMIICHUS
OT yIJia IaJICHNs): TUIAHUPOBATh MCCIIEIOBAHNE, CAMOCTOSTEIHHO COOMPATh YCTAHOBKY,
(UKCUpPOBATh PE3ybTaThl IMOJYYEHHON 3aBHCUMOCTH (PU3WYECKHX BEJIIMYUH B BHJIC
Tabnui u rpauKoB, ACJIaTh BHIBOJBI 10 Pe3yJIbTaTaM UCCIEIOBAHMS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUS (U3MYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpPEHHUE TeNa MPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHUE CBOOOIHOIO MajeHMUS,
KECTKOCTh MPYXKUHBI, KOXP(PUIUEHT TPEHUSI CKOJIbXKEHHs, MEXaHUYecKas padbora M
MOIIIHOCTb, 4YaCTOTA U MEPUOJI KOJIEOAHUI MATEMaTHYECKOTO U IPYKUHHOTO MasiTHUKOB,
OINTUYECKAs cujla COOMPAIOIEH JIMH3bI, PaIUOAKTUBHBIN (POH): MIIAHUPOBATH U3MEPEHMUS,
coOupaTh SKCHEPUMEHTAIIBHYIO YCTAaHOBKY M BBIIOJHATh HW3MEPEHUs, CIEIys
NPEMIOKEHHOW HWHCTPYKLMHU, BBIUMCIATH 3HAYEHHWE BEJIWYMHBI W aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3YNBTATHI C YUETOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHUM;

coOnrofaTh mMpaBujia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1ad0paTOPHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHbBIC MPU3HAKU U3YUYEHHBIX (PU3NUECKUX MOJENIEH: MaTepuaibHas
TOUYKa, a0COJIOTHO TBEPJOE TEJIO, TOUEYHBIH HCTOYHHK CBETa, JIy4, TOHKas JIMH3a,
IJIaHETapHasi MOJENb aTOMa, HyKJIOHHAsI MOJIEJb aTOMHOIO $]1pa;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOH Ha UX OMMCAHUA (B TOM YHCIIE: CIIUJOMETP, JaTUUKU MOJIOKEHUS,
PAcCTOSIHUS U YCKOPEHUSI, PAKeTa, 3X0JIOT, OUKH, IEPUCKOM, (POTOAIIAPAT, ONTHIYECKUE
CBETOBOJBI, CIIEKTPOCKOII, JO3UMETP, KaMmepa BuibcoHa), HUCHOJB3Yys 3HAHUSA
O CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PHCYHKHM H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB MPU PEIICHUN
y4eOHO-IPAKTUYECKUX 3a7a4d, ONTHUYECKUE CXEMbl IJisi TOCTPOCHHUS H300paxKeHUi
B IJIOCKOM 3€pKajie U coOMparouiei JIMH3e;

OPUBOJUTH MpUMEPHl (HaXoAUTh HMHGPOPMALUIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU [UJIsi OOECHEUEeHUS
O0e3omacHOCTH TMpu OOpalieHuH C NpudOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3J0POBbS U COOJIIOICHHSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKaIOLIEH
cpexe;

OCYIIECTBIIATh MOMCK HH(popManuu Qundyeckoro coaepxkanusi B HHTepHere,
CaMOCTOATENbHO (OPMYJUPYsST MOUCKOBBIM 3aMpoc, HAXOAWTh MYTH OIpPEAeSICHUs
JIOCTOBEPHOCTH TOJYYEHHOH HMH(POpMAUMM HAa OCHOBE HMEIOLIUXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MpPU BBINOJHEHWU YUYEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
AuTepaTypy (U3MUECKOTO COACpkKaHMs, CIPaBOYHbIE MAaTepHallbl, PECYpChl CETH
WuTtepHeT, BiIajgeTh MNpuUEMaMH KOHCIEKTHUPOBAHUA TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE THCbMEHHBIE M YCTHbIE COOOILEHUS Ha OCHOBE
uH(pOpMaAIMU U3 HECKOJbKHX HMCTOYHUKOB (DU3UYECKOTO COJACpN aHUs, IyOJIMYHO
IIPENCTABIIATH PE3YJIBTATHI IPOCKTHOM WIIM UCCIIEI0BATEIBCKON IEATEIHOCTH, IPH 3TOM
rPAMOTHO MCIIOJIb30BaTh M3YYEHHBIM MOHATUWHBIA ammapar M3y4aeMoro paszeia
GU3MKKM W CONPOBOXKAATh BBHICTYIUIEHUWE TMpPE3EHTAlMel ¢ Yy4ETOM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE INIAHUPOBAHUE

denepanpHas paboyas nmporpamma | usuka. 7—9 kimaccel (0a30BbIi YPOBEHB)

7 KIIACC
No HaumenoBanue KomnuectBo | IIporpammuoe conep:xanue OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YUaIOIIUXCS
n/m pa3/iesioB U TEM YacoB

y4eOHOTO MpeaMeTa

Pazznen 1. dusuka u ee poJb

B IOBHAHUHU OKPYKAK0IIEro MUpa

BEJIMYUH. OU3HYECKUE
npubopsl. [lorpenrHocts
U3MEPEHNN
MexnyHapoaHas cucteMa
€IUHULL

1.1 | ®usuka—nHayka 2 ®duznka — HayKa o npupoje. | BrisiBiaeHue paznuuuii Mexx1y GU3N4eCKUMU U
O MpUpoae SIBneHus NpUpOABL. XUMUYECKUMH ITPEBPAILCHHUSIMHU.
OU3NYECKUE SIBICHUS: Pacno3naBanue u kinaccupukanus GU3nIecKux
MEXaHUYECKHE, TEIJIOBbIE, | SIBJCHUI: MEXaHUYECKUX, TEIJIOBBIX,
ANEKTPUYECKHE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHbIE, CBETOBBIE, Hab6ntonenue u onvcanue pU3NYECKUX sIBICHUN
3BYKOBbIE
1.2 | ®dusnueckue 2 dusnueckue BEIUYUHEL. OnpeneneHue UEeHbI ASICHUS Kb
BEJIMYHHBI N3mepenue puznyecknx U3MEPUTETBHOTO IpUdOpa.

N3MepeHne NTMHENHBIX pa3MEPOB TEI U
IIPOMEKYTKOB BPEMEHHU C YYETOM IIOIPEIIHOCTEN.
N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TENA.
N3mepenune TemnepaTypsl py MOMOIIA
YKUJIKOCTHOTO TEPMOMETPA U JaTUYUKA
TEMIEPATYPHI.

BrImniosiHEHHE TBOPUYECKHX 3aJaHUH T10 TIOUCKY
CIOCOO0B U3MEPEHUS HEKOTOPBIX (PU3UUECKIX
XapaKTEpUCTHK, HAIIPUMED, Pa3MEPOB MaJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJBIINX PACCTOSHUMN, MAJbIX
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IPOMEXYTKOB BpeMmeHu. OO0Cyx)aeHne
Hpe/araeMbIX Crioco00B

1.3. | EcrecTBeHHO- 2 Kak ¢usuka u apyrue BriaBmkeHue runotes, 00bACHSAIOMUX MPOCTHIE
HAy4HBII METO €CTECTBEHHBIE HAYKU SIBJICHMSI, HAIIPUMeEp:
MO3HAHUS M3YyYaroT IPUPOTY. — [IOYEMY OCTAHABJIMBAETCS ABMKYLIEECS
EcrecTBeHHO-Hay4HBIN 10 TOPU30HTAILHON OBEPXHOCTH TEINO;
METO/1 MO3HAHUS: — IIOYEMY B KApKYIO IOTOAY B CBETJIION OACKIE
HaOJII0/IeHNE, IOCTAaHOBKA | MIpoxJiagHel, yeM B TéMHOM. [Ipeanoxxenue
Hay4HOT'0 BOIIPOCa, CIIOCOOOB MPOBEPKH TMIIOTES.
BBIJIBUKEHUE TUIIOTE3, [IpoBeaenue ucciaenoBanus 1o NPOBEPKE KaKoil-
AKCIIEPUMEHT 10 MPOBEPKE | JINOO TUIOTE3BI.
TUNOTE3, 00bSICHEHUE [TocTpoenue npocTermux Moaenen Gpu3ndecKkux
HA0JIF0TAEMOTO SIBJICHHUS. SABJICHUM (B BUJIE PUCYHKOB WJIM CXEM), HAIPUMED
Onucanue Gu3nYECKUx NaJICHUE IPEAMETA; MPAMOIUHENHOE
SBJICHUH C TOMOIIbIO pacrnpoCcTpaHEHUe CBETa
Mozenen
Hroro mo pazneny 6

Pa3nen 2. IlepBoHayanbHble

CBC¢ACHHUSA O CTPOCHHUH BelIIECTBA

2.1

Crpoenue BeliecTna

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIBI, X
pa3mepsbl. OTBITHI,
JIOKa3bIBAIOIIIIE
JMCKPETHOE CTPOEHHE
BEIECTBA

HaGnronenue u unTepnperanys OnbITOB,
CBUETENBCTBYIOMIMX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUHU BEUIECTBA: OMbITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OneHka pa3MepoB aTOMOB U MOJIEKYJI

C UCTIOJIb30BaHueM (hoTorpaduid, MOTyUYEHHBIX
Ha aTOMHOM CHJIOBOM MuUKpockone (ACM) —
naboparopHas pabota no reme: «OleHkKa
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TaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBaHueM GoTorpaduii)y».
Omnpenenenue pa3MepoB MajbIX Tel

2.2 | JIBwkeHue u
B3aNMO/ICHICTBHE
YaCTHI] BEILIECTBA

JIBM>KEHUE YaCTHUII
BemiecTBa. CBA3b CKOPOCTH
JBU>KEHUS YaCTHIL

C TeMIIEpaTypou.
bpoyHoBCKOE nBHKEHHE,
muddy3us.
B3anmMoneiicTBre yacTuiy
BEILECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE

Habmonenue u 00bacHeHue OpOyHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[IpoBenenue v 0OBICHEHHE OTBITOB

110 HaOIOJCHHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
[IpoBenenne u 00bSICHEHNE OMBITOB IO
00HapYKEHHUIO CHJT MOJICKYJIIPHOTO MIPUTSKEHUS
U OTTAJIKUBAHUS

2.3 | ArperatHbie
COCTOSIHMSI BEIIECTBA

ArperatHbi€ COCTOSTHUSA
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TE.
BzanmocBs3p Mmexy
CBOMCTBaMU BEIICCTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (¢ UCMOIB30BaHUEM MTPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IMUUii B CTPOESHUH Ta30B,
KUJKOCTEH U TBEPIBIX TE.

OO0BsicHEHHE MAJION COKUMAEMOCTH KUIKOCTEN 1
TBEPIIBIX TEJI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaneHus PopMbl TBEPABIX TET U
TEKY4YECTH KUIKOCTH.

[IpoBenieHre ONBITOB, IOKA3bIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUU BOJbI YACTHUILIBI HAXOSATCS
B CPEAHEM JaJbllie IPYyT OT ApyTa (IIIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3H MEKITY
0COOEHHOCTSIMU arperaTHhIX COCTOSTHUM BOJIbI U
CYIIECTBOBAHUEM BOJHBIX OPIraHU3MOB

(MC — 6uomnorusi, reorpadusi)

Hroro no pazgeny
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Pazaen 3. /IBu:keHHe H B3aUMOAelCTBHE TeJl

3.1 | Mexanuueckoe 3 MexaHnuecKkoe IBIKEHHUE.
JIBIDKCHHE PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBIKCHHE.
Ckopocts. Cpenssist
CKOPOCTB IPHU
HEPaBHOMEPHOM
nBKeHnU. Pacuér myTu n
BPEMEHH JIBUKEHUS

HccnenoBanue paBHOMEPHOTO IBUKEHHS,
ompe/ereHre ero MprUu3HaKoB.

Habmonenne HepaBHOMEPHOTO JABHKEHUS U
OTpeJIelIeHUE €ro OTIUYHUI OT pABHOMEPHOIO
JIBYDKEHUSI.

Omnpenenenne CKOPOCTH PAaBHOMEPHOTO
IOBUKEHUSI (IIapuKa B )KUIKOCTH, MOJIEIU
AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Omnpenenenue cpeiHel CKOPOCTU CKOIbKEHUS
OpycCKa WY [IapuKa Mo HaKJIIOHHOW TUIOCKOCTH
Pemenue 3aga4 Ha onpeiesieHUE Ty TH, CKOPOCTH
¥ BPEMEHU PAaBHOMEPHOTO JBMKCHU.

Ananu3 rpaduKoB 3aBUCHMOCTH ITyTH U CKOPOCTH
OT BpEMEHU

3.2 | Unepuus, macca, 4 SABneHne UHEPIUU. 3aKOH
IJIOTHOCTh uHepuuu. Bzaumoencteue
TeJl KaK IpU4YrHa
U3MEHEHUS] CKOPOCTH
NIBIDKEHUS TeJl. Macca Kak
Mepa UHEPTHOCTH TeJa.
[InoTHOCTH BelecTBa.
CBs13b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJI

B eIMHHIIE 00BEMA
BEIECTBA

OObsicHEHUE U IPOTHO3UPOBAHUE SBJICHHM,
00yCIIOBJIIEHHBIX UHEPLIUEN, HAIPUMED, UTO
IIPOUCXOJUT ITPHU TOPMOKEHUH HIIH PE3KOM
MaHEeBpEe aBTOMOOUJIS,, TOYEMY HEBO3MOKHO
MTHOBEHHO IPEKPATUTh ABUKEHHUE HA BEJIOCUTIEE
WJIM CaMOKAaTe U T. [I.

[IpoBeneHue u aHanu3 ONBITOB,
JEMOHCTPUPYIOLINX U3MEHEHNE CKOPOCTH
JNBW)KECHUS Tela B PE3yJIbTaTe AEUCTBUA HA HETO
OPYTUX TEJ.

Pemenue 3ana4 Ha onpeeneHue Macehl Tela, €ro
00BbEMa U TUIOTHOCTH.
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[IpoBeneHue u aHamu3 ONBITOB,
JEMOHCTPHUPYIOMIMX 3aBUCUMOCTb U3MEHEHHUSI
CKOPOCTH TeJia OT €r0 MacChl MPU
B3auMozeiicTBuu Teil. i3mepenue Maccel Tena
Pa3IMYHBIMH CIIOCOOAMHU.

OmnpeneneHne MIOTHOCTH TeJa B Pe3yybTaTe
U3MEPEHHUS €ro Macchl U 00bEMa

3.3

Cuma. Bunp! cnn

14

Cwua Kak XxapaKTEepUCTHUKA
B3aMMOJICHCTBHS TEII.
Cwuna yrpyrocTu v 3aKOH
I'yka. M3mepenue cusl

C MOMOUIBIO IMHAMOMETDA.
SIByIeHME TATOTCHUS U CUJIa
TshkecTd. Cuia TSHKeCcTH
Ha JIPYTUX IUJIaHETax.

Bec tena. HeBecomocCTb.
CrnoxeHue cui,
HaIpPAaBJIECHHBIX M0 OJHOMN
IIPSIMOM.
PaBHOpelicTBYIOIIAs CUII.
Cuna tpenus. Tpenue
CKOJIbKECHUS U TPCHUE
1okos1. TpeHue B npupoae
1 TEXHUKE

N3ydenune B3auMOAECHCTBUS KaK TPUUNHBI
W3MEHEHHUS CKOPOCTHU Teja Uik ero AedopMaliui.
Onucanue pealbHbIX CUTyalluid B3aUMOJIEUCTBUSA
TE€J C IOMOIIIbIO MOJIEJIEH, B KOTOPBIX BBOJUTCS
MOHSATHE U U300PAKEHHUE CHUIIBI.

N3yuenune cunel ynpyroctu. Mccnenosanue
3aBUCUMOCTH CUJIbI YIIPYTOCTU OT yJIMHEHUS
PE3MHOBOTO LIHYpA WIH MPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 MPAKTUYECKUX CUTyalU, B KOTOPBIX
MPOSIBIISIETCS ICNCTBUE CUIIBI YIIPYTOCTH
(ynmpyrocth Msiua, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHaJIN3 CUTYaINH, CBI3aHHBIX C SBJICHUEM
TATOTCHMUS.

OO0bsicHEHUE OPOUTATBHOTO ABUKEHUSI IJIAHET

C MCTOJIb30BAHUEM SIBJICHUSI TATOTEHUS 1 3aKOHA
WHEPIUU.

N3mepenue Beca Tena ¢ HOMOILIBIO JUHAMOMETPA.
O6ocHOBaHKE ATOTO CIIOCO0A UBMEPEHHS.
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AHnanm3 n MOJICIUPOBAHUC ABJICHUA HCBECOMOCTH.

DKCNEepUMEHTAIBHOE MTOJIYYEHUE MPAaBUIIA
CJI0’KEHUS CUJI, HAITPaBJICHHBIX BJIOJIb OJJHOM
npsiMoid. OnpeieIeHue BETUYNHBI
PABHOJICMCTBYIOIIEH CHUJL.

N3ydenune cuiibl TPEHUS CKOIbKEHUS U CUIIBI
TPEHUS MOKOSI.

Hccnenosanue 3aBUCUMOCTH CUJIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYLIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 IPAKTHYECKUX CUTYAlUH, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCSl CIIOCOOBI €€ YMEHBILIEHUS WK
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, IIJIABAHUE BOJIHBIX KUBOTHBIX
u 11p.). Perenue 3agau ¢ uCHOIb30BaHUEM
dopMy1 A pacuéra CUIIbI TSKECTH, CUIIbI
YIPYTOCTH, CUIIbI TPEHUS

Hroro no pazgeny

21

Pa3znen 4. JlaBienue TBEPABIX TeJl, dKMAKOCTENH U ra30B

4.1 | NaBnenwue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, )KUIKOCTAMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMEHBITICHUS U YBETUICHUS
naBiieHUs. /[aBieHue rasa.
3aBHCHUMOCTD JaBJICHHUS
rasa ot oonéma,
TEMIIepaTyphl.

Amnann3 1 00bsICHEHHUE ONBITOB U MMPAKTHYCCKHUX

CHUTYAIIHii, B KOTOPBIX MPOSIBIISETCS CUIIA
TaBIICHUSI.

O6ocHoBaHMe cIOCOO0B YMEHBIICHUS U
YBEIIMUCHHUSI IaBJICHUSL.

W3ydenue 3aBUCUMOCTH JaBJICHUS Ta3a
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[Tepenaua naBienus
TBEPIBIMU TEIIAMH,
KUIKOCTSIMHU U Ta3aMH.
3akoHn [lackans

OT 00bEMa U TEMIIEPATYPHI.

N3ydenne ocobeHHOCTEl epeaauun JaBICHHs
TBEPABIMU TEIIAMH, )KUIKOCTSAMHU U ra3aMHu.
ObocHOBaHME PE3yIbTATOB OIBITOB
0COOCHHOCTSIMU CTPOCHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHHSIX.
DKCTepuMEHTAIBHOE 1I0Ka3aTeIbCTBO 3aKOHA
[Tackass.

Pemenwne 3ana4 Ha pacuy€T gaBieHUs TBEPIOTO
Tena

4.2 | JlaBreHue >KUIKOCTH 3aBUCUMOCTH JaBJICHUS HccnenoBanue 3aBUCUMOCTH JaBICHUS YKUIKOCTH
KUIKOCTH OT TITyOUHBI. OT TJIyOUHBI MOTPYKEHUS U TNIOTHOCTH YKUIKOCTH.
[THeBMaTHueckue MamuHbl. | HabmoneHne n 00bICHEHHE THAPOCTATUHICCKOTO
I'mppocratnueckuii Iapajiokca Ha OCHOBE 3akoHa [lackais.
napagokc. Coobmiaromuecs | M3ydeHne cooOImarmmxcs Cocy/10B.
cocynbl. ['uapapmuueckue | Pemenwne 3aad Ha pacyér naBiIeHUS KUIKOCTH.
MEXaHU3MBbI OObsicHeHHE IPUHITUIA TSUCTBUS
TUPABIMYECKOTO Mpecca, MTHEBMATUYECKUX
MaIlIHH.
AHanu3 1 00bSICHEHUE MPAKTUUECKUX CUTYaIIHH,
JEMOHCTPUPYIOITUX MPOSIBJICHUE TaBICHUS
XKUIKOCTH ¥ 3aKkoHa [lackais, Harpumep
IPOIIECCOB B OPTaHU3ME MPH TITyOOKOBOTHOM
HBIPSTHUT
4.3 | Atmocdeproe AtMocdepa 3emu u DKCNepUMEHTAIBHOE OOHAPYKEHUE
TaBJIEHUE aTMocdepHOe TaBIeHUE. aTMOC(EepHOTO /TaBJICHUS.

[IprunHEI cymecTBOBaHUs

Amnann3 1 00bICHEHUE OIBITOB U IMPAKTUYCCKUX
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BO3IyIITHON 000JI0YKH
3emmun. OnbiT Toppuuesy.
N3mepenne armochepHoro
JABJICHUS. 3aBUCUMOCTD
aTMOC(EpHOro JaBICHUs
OT BBICOTHI HaJl YPOBHEM
mops. [IpuGopsr

TSl U3MEPEHUSI
aTMoc(epHOTro JAaBJIeHUs

CUTYaIluH, CBS3aHHBIX C ICHCTBUEM
aTMOC(epHOro J1aBICHUSI.

OO0ObsicHEHUE CYIIECTBOBaHUS aTMOCGhEphI
Ha 3eMJie U HEKOTOPbIX IJIAHETaxX WU e
OTCYTCTBHSI Ha JPYTUX TUIaHeTax u JIyHe.
OO0bsicHEeHUE U3MEHEHUS ITIOTHOCTU aTMOC(hEpHI
C BBICOTOHM M 3aBHCHMOCTH aTMOC(HEPHOTO
JTABJICHUS OT BBICOTHI.

Pemenwne 3amad Ha pacu€T aTMOCcPepHOTO
JTABJICHMUSL.

Nzydenwne ycrpoiicTBa 6apomeTpa-aHeponaa

4.4

JlericTBUE )KUIKOCTU U
raza Ha orpy>KeHHOE
B HUX TEJIO

JleicTBUE )KUIKOCTH U Ta3a
Ha MOTPYKEHHOE B HUX
Tes10. BelTankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [lmaBanue Te.
Bo3znyxornaBanue

DKcnepuMeHTAIbHOE 0OHAPYKEHHE IEUCTBUS
YKUJIKOCTHU Y Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
OrnpeneneHre BbITATIKUBAIOMIEH CUIIBL,
JNEUCTBYIOIIEN HA TEJO, MOTPYKEHHOE

B KUJKOCTb.

[TpoBeaenue u 06Cyx)aeHUE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKMBAIOIIEH CHJIbI, ICUCTBYIOIIECH HA TETIO
B KUJIKOCTH, OT 00bEMA MOTPYKEHHON

B )KMIKOCTb YaCTH TeJIa U OT IJIOTHOCTH
KUJIKOCTH.

lIposepka nezagucumocmu blmanikusaroujeu
Cumbl, oelicmayoujell Ha mejo 8 HCUOKOCMU,
om maccol meaa.

Hccnenoanue 3aBHCUMOCTH Beca Tea B BOJE

0T 00BbEMa MOTPYKEHHON B )KUIKOCTH YACTH TEJA.
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Pemenue 3a1a4 Ha MpUMEHEHKE 3aKOHA
Apxumena v yCIOBHs IJIABAHUS TEJL.
KoHctpyrpoBanue apeometpa uin
KOHCTPYHUPOBAHUE JIOJIKU U ONPEEICHUE €€
rpy30H0IbEMHOCTH

Hroro no pazgeny

21

Pa3znen 5. Pabora 1 MOIIIHOCTb. JHEpPrus

5.1

Pabora 1 MOIIHOCTH

3

Mexanndeckas padora.
MomHoCTh

DKCIEpUMEHTAIBHOE ONPEAETIEHUE
MEXaHUYECKOU pabOThI CUIIBI TSDKECTU

IIPU NIAJICHUHN TEJIa U CUJIbI TPEHUS

IIPH PABHOMEPHOM NIEPEMEILEHNHN TENA

10 TOPU3OHTAIBHON ITOBEPXHOCTH.

Pacuér MmontHoCTH, pa3BUBaEMOM U NOABEME
IO JIECTHULIE.

Pemenue 3ama4 Ha pacuét MexaHMUeCKo paboThI
Y MOILIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIvar, 0J10K, HAaKJIOHHAs
MJI0CKOCTh. [IpaBumo
paBHOBECHS phlyara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K OJI0Ky. «3050TO€
npaBuiio» Mmexanuku. KI1/]
MPOCTHIX MEXaHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY M TEXHHKE

OnpeneneHre BHIUTPHIIIA B CUJIE POCTHIX
MEXaHHU3MOB Ha MPUMEPE phluara, NOoJABUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM INIOCKOCTH.
Uccnenosanue yciioBusi paBHOBECHSI pblyara.
OO6Hapy»eHue CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCIIOJIb3YEMbBIX B OBITY M TEXHUKE, a TAKIKE

B ’KUBBIX OpraHU3MaXx.

DKCIepuMEHTaIbHOE J10Ka3aTeIhCTBO PAaBEHCTBA
paboT Mpu MPUMEHEHHUH TTPOCTHIX MEXAHNU3MOB.
Onpenenenue KII/] HakJIIOHHOM MJIOCKOCTH.
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Pemenue 3ana4 Ha NpUMEHEHNE ITPaBUIIA
paBHOBecus peruara U Ha pacuér KI1/]

5.3 | Mexanuueckas 4 MexaHuyeckast SHEpTHsL. DKCTepUMEHTAIBHOE ONPE/ICIICHIE N3MEHECHUS
DHEPTUS Kunernueckas u KUHETUYECKOW U OTEHIIMATbHON YHEPTUU Tea
HOTEHIIMAJIbHAS YHEPT U IIPU €T0 CKaThIBAaHUH MO0 HAKJIOHHOW TIOCKOCTH.
IIpeBpammenue oguoro Buaa | GopMynupoBaHue Ha OCHOBE HCCIEAOBAHNUS
MEXaHUYECKOUN dHEPrun 3aKOHA COXPAHEHUSI MEXaHHMYECKOW YHEPTUU.
B Ipyroii. 3aKoH OO6cysxaeHne rpaHul] IPUMEHIMOCTH 3aKOHA
COXpaHECHHS SHEPTUH COXpaHCHHS YHEPTHH.
B MEXaHHKE Pemmenne 3aga4 ¢ UCMOIb30BaHUEM 3aKOHA
COXpaHCHHS SHEPTHH

Wroro nio pazaeny 12

PesepBHoe BpeMmst 3

OBUIEE KOJIMYECTBO 68

YACOB I1O ITPOT'PAMME

38



denepanpHas paboyas nmporpamma | usuka. 7—9 kimaccel (0a30BbIi YPOBEHB)

8 KUIIACC
No HanmenoBanue Komuuectso | [Iporpammuoe copepxkanue | OCHOBHBIE BUJIBI JEATEILHOCTH O0YUAIOIIUXCS
n/m pa3ziesioB U TEM 4acoB
y4eOHOTO IpeaMeTa
Pa3znen 1. TensioBble siBJIeHUSA
1.1 | CrpoeHue u cBOMCTBa 7 OCHOBHBIE MOJIOKEHUS HaOmtonenue v nHTEpIipeTalys OnbITOB,

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUH CTPOCHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MoOseKyI. OMbITHI,
MOJTBEPKIAF0IIIE
OCHOBHBIE TTOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU.

Mopaenu TBEpAOTO, JKUIAKOTO
Y ra3000pa3HOr0 COCTOSTHUM
BEILIECTBA.
Kpucrammueckue u
amop(dHbIe TENA.
OOBsICHEHNE CBOMCTB ra3os,
JKUIKOCTEU U TBEPIBIX TEI
Ha OCHOBE I10JIOKEHUMN
MOJIEKYJIAPHO-KHHETUYECKOU
Teopuu. CMaunBaHUE U
KalWJUISIPHBIC SIBJICHMUSL.
TennoBoe pacmpenue u
cxKartue

CBHJICTEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHbBIX BEUIECTB B BOJE.

Pemenue 3a1a4 no o1ieHMBaHUIO KOJUYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00BbEMA
BEIIECTBA.

AHaJIN3 TEKCTa JPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa nosmsl Jlykpenus «O npupoze
BEIIICH» ) C M3JI0KEHHEM 000CHOBAHHMM aTOMHOMN
runoTessl (CMbIcIoBOE yTeHue). OLeHKa
yOeIUTETLHOCTH ATUX 00OCHOBAHUI.
OObsicHeHHE OPOYHOBCKOTO JBHMIKCHHS, SIBIICHHS
mubdy3un 1 pazTuauil MEXTy HUMHA Ha OCHOBE
IIOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOU
TEOPHUU CTPOCHHUS BEIICCTRA.

OO0BsiCHEHHE OCHOBHBIX Pa3Inyuil B CTPOSHUU
ra3oB, KUJKOCTEW U TBEPJIBIX TEN

C HCTI0JIb30BAHHUEM TMOJIOKEHUN MOJICKYJIIPHO-
KHMHETUYECKOU TEOPHUH CTPOSHUS BEIIECTBA.
[IpoBeaeHre ONBITOB MO BBIPALUBAHUIO
KPUCTAJLJIOB TOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenennie 1 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOUIUX KaUJUISIPHBIC SIBIICHUS U
SIBJICHUE CMAUYUBaHUS.

OObsicHEHUE PO KaMWUISIPHBIX SBJICHUN

JUISl TOCTYTUICHUS! BOJbI B OPTaHU3M PacTEHUH.
Hab6ntonenue, nposeneHue u o0bsICHEHUE
OMBITOB MO HAOJIOCHUIO TETNIOBOTO
pacIIMpEeHus Ta30B, )KUJIKOCTEN U TBEPABIX TEIL.
OObsicHeHuE coXpaHeHUsI 00bEMA TBEPABIX TEI,
TEKYYECTH KUIAKOCTH (B TOM YHUCIIE, Pa3HUIIbI

B TEKYUYECTH JIJIsl pa3HBIX KUJKOCTEN),

JaBJICHUS Ta3a.

[IpoBeneHre ONnbITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro 00bEéma u
HarpeBaHUs WA OXJIAXKIACHUS, U UX OOBSICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUYCHHUSI.
AHanu3 MPaKTUYECKUX CUTYALNH, CBA3aHHBIX

CO CBOMCTBAaMHM ra30B, KUJIKOCTEH U TBEPIBIX TN

1.2

Tennosele mporeccsl

21

Temneparypa. Cs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBMXKCHUS
yacTtull. BHyTpeHHss
sHeprusi. CnocoOsl
VU3MEHEHHUsI BHYTPEHHEN
SHEPruu: TeIonepeaada u
coBepieHrue padboTel. Buabl
TEIIONEepeauu:

OO6ocHOBaHKE TTPaBUIT U3MEPEHUSI TEMITEPATYPHI.
CpaBHeHHE pa3JIMUHBIX CIOCOO0B U3MEPEHUSI U
IIKaJ TEMIEPATYPHI.

HaOmronenne n o0bsICHEHHE OITBITOB,
JIEMOHCTPUPYIOITNX U3MEHEHNE BHYTPCHHEH
SHEPTHH Tea B pe3yJIbTaTe TeIUIONEpeIaun 1
pabOThI BHEITHUX CHII.

Habmronenue u 00bsiCHEHHE OIBITOB,

00CyXICHHE TPAKTUICCKUX CUTYAITHH,
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TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3ITyYEHUE.
KonnuecTBO TEMIOTHI.

VY nenbHasg TENI0EMKOCTh
BelecTBa. TernioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHUE TETIOBOTO
Oananca. [1naBienue u
OTBEpP/ICBaHUE
KPUCTAINTMYECKUX BEUIECTB.
VY enbHasa TemioTa
TUJIaBJICHUS.
[Tapoobpa3zoBanue u
KOHJeHCcauus. Mcnapenue.
Kunienue. Y nenvHas
TEIJI0Ta MapooOdpa3oBaHUsI.
3aBUCHUMOCTB TEMIIEPATYPbI
KUIIEHUS OT aTMOC(EpHOTO
JABJICHUS.

Bnaxnocts Bo3ayXxa.
DHeprus TOIIUBA.

VY nenbHas TenuoTa
CrOpaHusl.

[Ipunumne! padboThI
TerioBbIiX ABurareneit KI1/]
TEIJIOBOTO JIBUTATEISL.
TennoBble JBUraTeNu U

JEMOHCTPUPYIOLIUX PA3INYHBIE BUJIbI
TEIUIoNepeaadn: TEIIONPOBOAHOCTb,
KOHBEKIHIO, U3IIy4YCHHE.

UccnenoBanue siBiieHUS TEMIOOOMEHA

IIPY CMENIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
Habumoienue ycTaHOBIIEHUS TETIOBOTO
paBHOBECHUS MEKy TOpSAYEH U XOJIOIHON BOJOM.
Onpenenenue (M3MEPEHUE) KOIMYECTBA
TEIJIOTHI, TOJIyYEHHOTO BOAOU MPU TEIII00OMEHE
C HAarpeThIM METAJUTMUYECKUM LMIHHAPOM.
Omnpenenenue (M3MEPEHNE) YACIbHON
TEIUIOEMKOCTH BEILIECTBA.

Pemienue 3a1a4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIJIOThI U TEMIOEMKOCTH

pU TEMJI00OMEHE.

AHaJIN3 CUTyallnid PAKTUYECKOTO
UCIIOJIb30BaHUs TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepHayioB, HAITPUMED, B LIEIAX
SHEProcOEepeKeHUS: TEIIION3OISAIHA,
sHeprocoOeperarIye KPhIIliH,
TEPMOAKKYMYJISITOPHI U T. .

HabGnronenue siBeHuii ucnapeHust u
KOH/ICHCAIIUU.

HccnenoBanue npouecca HCapeHus
PA3JIMYHBIX KUJIKOCTEM.

OObscHeHnE ABIICHUH UCTIAPEHUS U
KOH/JICHCAIIUX Ha OCHOBE aTOMHO-
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3aIlUTa OKpPY KaroIei
Cpelpbl.

3aKOH COXpaHEHHUS U
peBpAILCHUs YHEPTUU
B TEIUIOBBIX IIpOLIeccax

MOJIEKYJIIPHOTO YUEHHS.

Habmonenue u 00bscHEHME Mpoliecca KUIeHMs,

B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPATyPhI
KUTICHUS OT JaBJICHUS.

Omnpenenenue (U3MEPEHUE) OTHOCUTEIBHON
BJIQXKHOCTH BO3/IyXa.

Habutoienue nporecca riaBaeHus
KPUCTAJUIMUECKOT 0 BELIECTBA, HAIIPUMED, JIbJA.
CpaBHEHUE NMPOLIECCOB TIJIABJICHUSA
KPUCTAJUITMYECKUX TEJ U Pa3MATrdeHUs

IpY HArpeBaHUU aMOP(PHBIX TEJl.
Omnpenenenue (U3MEPEHHE) YAETbHON TEMIOTHI
TUTaBIICHUS JIBJIA.

OObsicHeHUE SBIICHU MJIaBICHUS U
KPUCTAIIM3AI[MN Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUS.

Pemenue 3a7a4, CBI3aHHBIX C BBIYMCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIIECCax
TEIUIONEpeIauy TPY TUIABJICHUH U
KPUCTAIIM3AIUH, UCTIAPCHUH 1 KOH/ICHCAIUH.
AHanmu3 CUTyaluii IpakTHYECKOTO MPUMEHEHUS
SIBJICHHUW TUIABJICHUS U KPUCTAJUIN3AIINH,
HanpuMep, MOTyICHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas Ipejka u JIp.

AHanu3 paboTsl 1 00BSICHEHHE TPUHITUTIA
JEMCTBUS TEIIJIOBOTO ABUTATEIS.

Briuucnenue koamdecTBa TEIUIOThI,
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BBIJICJISIFOIIETOCS MTPU CTOPAHUY PA3TAYHBIX
BUI0B TomuBa, u KIIJI nBurares.
OOcyxaeHue SKOJIOTMIECKUX MOCICICTBUI
VICTIOJIb30BAHUS IBUTATENICH BHYTPEHHETO
CropaHusl, TETJIOBBIX U THAPOIICKTPOCTAHITUN

Hroro no pazgeny

28

Pa3nea 2. DiekTpuyeckue u

MAardHUTHbBIC SAIBJICHUSA

2.1 | DnexTpuyeckue
3apsIIBL.
3apsKEHHBIE TEIA U
HUX B3aNMOJCHCTBHUS

7

DIIeKTpU3aLHus TEl.

JIBa poJia 3IIEKTPUUECKUX
3apsa0B. Bzanmonencreue
3apsKCHHBIX TEI.

3akoH KynoHa (3aBUCUMOCTh
CHUJIbI B3aUMOJICUCTBUSA
3apsKEHHBIX Tell

OT BEJIMYUHBI 3aPSI0B U
PACCTOSTHUSI MEXKTy TeJIaMH ).
DIIEKTPUYECKOE TOJIE.
Hanpspox€nnocts
3JIEKTPUYECKOTO MOJIS.
[IpunHiun cynepno3uuuu
3JIEKTPUYECKUX TTOJIEN

(Ha KaU€CTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
CrtpoeHnue aToma.
[IpoBonHUKY 1

Habnronenue u mpoBeieHHE ONBITOB

110 AJIEKTPU3ALIMU TEJI PU CONMTPUKOCHOBEHUU U
VHIYKIUEH.

HabGmronenne n o0bICHEHNE B3aUMOACHCTBUS
OJHOMMEHHO U PA3HOMMEHHO 3apSIKEHHBIX TEJl.
OOBsicCHeHHUE NTPUHIIKTA JSHCTBHUS SJIEKTPOCKOTIA.
OOBbsiCHEHUE SBIICHUM JICKTPU3AIINT

IIPU CONPUKOCHOBEHUH TEJ U UHAYKITUEH

C UCITOJIb30BAaHUEM 3HAHUM O HOCUTEIIAX
AIIEKTPUYECKUX 3aPsIIOB B BEIIECTRBE.
Pacno3naBanue 1 00bsICHEHHE SIBIICHUM
AJIIEKTPU3AIMHY B IOBCETHEBHOM KU3HU.
Habmronenne u o0bSICHEHNE ONBITOB,
WJUTFOCTPUPYIOITUX 3aKOH COXPaHEHUSI
3JIEKTPUYECKOTO 3apsa.

Habmrorerune onbITOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
UccnenoBanue neicTBUS 3IEKTPUUECKOTO MOJIS
Ha MPOBOJHUKU U JUAJIEKTPUKHU
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TUBJIEKTPUKHU. 3aKOH

COXPaHCHUA JICKTPHUICCKOTO

3apsiaa

2.2

[TocTossHHBINM
ANEKTPUYECKUN TOK

20

DIIEKTPUYECKUI TOK.
VYcnoBus CylecTBOBaHMS
AIEKTPUUYECKOTO TOKA.

W cTOYHMKY TOCTOSIHHOTO
ToKa. JlericTBUs
AIEKTPUYECKOTO TOKA
(TernoBO€, XUMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKAN TOK

B )KUIKOCTSX U raszax.
DJIeKTpUYECKast UEMb.
Cuia Toka. DIIeKTpru4ecKoe
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akon OMa JiJ1d yyacTka
uenu. [locmenoBarensHoe U
napauieIbHOE€ COeIMHEHUE
IPOBOJTHUKOB.

PaGorta u MoIHOCTE
AIEKTPUUYECKOTO TOKA.
3akoH J[xoyns—JIenna.
DNEeKTpUYECKUe e U

HaGnronenue pa3nuaHbIX BUIOB JE€HCTBUS
3JICKTPUYECKOTO TOKA U OOHAPYKEHHUE ITUX
BUJIOB JIEUCTBUSA B IOBCEIHECBHOM KU3HU.
Habnronenue BO3HUKHOBEHHUS Ta30BOT0 pa3psija
Y 3JIEKTPUYECKOTO TOKA B KUIKOCTH

COopka u UCIIbITaHUE PIEKTPUUECKOH 1IeTTH
IIOCTOSIHHOTO TOKA.

N3mepenune cuibl TOKa aMIEPMETPOM.
N3mepenune 351eKTpUYEeCKOro HANPSIKEHUS
BOJIbTMETPOM.

[IpoBenenrie 1 00BICHEHUE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €T0 JJIMHBI, IUIOLIA]IA MOMEPEYHOTO CEYEHUS
Y MaTepuaia.

HccaenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS
Ha PE3UCTOpE.

[IpoBepka mpaBuiia CII0KEHUS HATPSKEHU N
IIPH MOCJIEI0BATETLHOM COEUHEHUH JBYX
pE3UCTOPOB.

[IpoBepka npaBuia AJisi CUIIbI TOKA

IIPY NapaJIETbHOM COCIMHEHUH PE3UCTOPOB.
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OTpeOUTEH
ANEKTPUYECKON SHEPTUU
B ObITy. KopoTkoe
3aMbIKaHHE

AHanu3 cuTyalui nNocaea0BaTeIbHOTO U
napauieIbHOTO COEAMHEHUS TPOBOTHUKOB

B JIOMAIITHUX AJIEKTPUYECKUX CETSAX.

Pemenue 3anau ¢ ucnonp3oBanueM 3akoHa Oma
1 hopMyT pacué€Ta IEKTPUIECKOTO
COIIPOTHUBJICHUS MPU TOCIEA0BATEIHLHOM U
napauieIbHOM COCIMHEHUU TTPOBOHUKOB.
Ornpenenenre padOThI AIEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YEPES PESUCTOP.

Onpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBLJICJISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTU CUJIBI TOKA YEpe3
JAMIIOYKY OT HaIpsDKEeHMs Ha Hel. Onpenenenue
KII/ narpeBarens.

Uccnenoanue npeoOpa3zoBaHus SHEPTUH

IpU NOIBEME IPy3a IEKTPOABUTATEIIEM.
OO0bsicHEHUE YCTPONCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHNE TPUYHUH KOPOTKOTO 3aMbIKAHUS U
MPUHIINATIA ACHCTBUS TIJIABKUX MTPEJOXPAHUTEIICH.
Pemienue 3a1au ¢ ucnoiab30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUS

ITocTossHHBIE MAaTrHUTBHI.
Bzaumoneiictue
IIOCTOSIHHBIX MAarHUTOB.
MarauTHOe nojJe.
MaruauTHOE 110J1€ 3eMIIH

HccaenoBanne MarHuTHOTO B3aUMOICHCTBUSA
ITIOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO MOJIst TOCTOSTHHBIX
MarHUTOB MIPU UX OOBETMHEHUH U Pa3/ICIICHUN.
HccnenoBanne MarHUTHOTO B3aMMOIEHCTBUS
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Y €r0 3HaYCHUE JIJI )KU3HU
Ha 3emuie. OnbIT OpcTeaa.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMATrHUTOB

B TEXHHUKE. [[elicTBue
MarHuTHOTO TOJIS

Ha ITPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATENb
IIOCTOSIHHOTO TOKA.
Hcnonp3oBanue
AIEKTPOJBUrATEIICH

B TEXHUYECKUX YCTPOMUCTBAX
Y Ha TPAHCIIOPTE

MOCTOSTHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TIOCTOSTHHBIX
MarHuTOB MPU UX 0ObETUHEHUH U Pa3/IeJICHUN.
[IpoBeneHre ONBITOB MO BU3yaIM3alMK MOJIs
MOCTOSTHHBIX MarHuTOB.

N3ydenue sBieHUS HAMarHUYMBAHKS BEIIECTBA.
HccnenoBanue nercTBUS SJIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONbITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTH CHJIbI B3aUMOJIECHCTBUS KaTYIIKU
C TOKOM ¥ MarHuTa OT CUJIbl U HANpPaBJICHUS TOKA
B KaTyIIIKE.

AHaJIN3 CUTyallu TPAKTUYECKOTO MPUMEHEHHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPONCTBAX, MPOMBIIIJICHHOCTH, MEIUIIUHE).
N3yueHne nericTBUsI MArHUTHOTO TTOJIS

Ha MIPOBOJHUK C TOKOM.

N3yuyeHne nercTBUS SJIEKTPOABUTATENS.
Nsmepenne KII/] anexTpoaBurarenbHON
YCTaHOBKHU.

Pacnio3naBanue v aHaIu3 pa3InyHbIX
IIPUMEHEHUM DJIEKTPOABUTATENIEN

(TpaHCcHOpT, OBITOBBIC YCTPOUCTBA U JIp.)

2.4

DJIEKTpOMarHuTHas
WHTYKITAS

OmneiTel @apanes. SBieHue
3IEKTPOMAarHUTHOU
nHaykuuu. [Ipasuiio Jlenna.
DNEKTPOreHepaTop.

OT1BITHI IO HCCJICAOBAaHHNIO ABJICHUS
BHGKTPOMaFHHTHOﬁ HHAYKIOWH: UCCIICIOBAHNC
W3MEHCHUH 3HAUCHUS U HaITpaBJICHUA
WHAYKIIMOHHOT'O TOKa
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Crioco0sl notydeHus
ANEKTPUYECKON DSHEPTHH.

DNEeKTPOCTaHIIUU
Ha BO300OHOBIISIEMBIX
UCTOYHHUKAX YHEPTHH
Wtoro 1o pazaeny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC
No HaumenoBanue KommuecTBo HpOFpaMMHOC COICPIKaHUC OCHOBHBIC BUBI JCATCIIBHOCTH 06yqa}0mnxc;1
/11 Pa3aciioB U TEM qaCoB

y4e0HOTO IpeaAMeTa

Pa3n

e 1. Mexanuuyeckue siBJIeHUS

1.1

MexaHuueckoe
JIIBYOKEHHE U CIIOCOOBI
€ro OIMCaHus

10

MexaHn4yeckoe IBUKEHHUE.
MarepuanbHas TOUKa.
Cucrema oTcyéra.
OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBUKCHUS.
PaBHOMEpHOE
MPSMOJIMHENHOE IBUKEHUE.
HepasnomepHoe
MPSMOJIMHEWHOE JIBUKECHHUE.
Cpennsisi 1 MTHOBEHHasI
CKOpPOCTBb TeJa MpHu
HEPABHOMEPHOM JIBUKCHUH.
Yckopenue.
PaBHOyCKOpeHHOE
IIPSIMOJIMHENHOE IBHYKECHUE.
CBo0OoOIHOE TTaJIEHUE.
Omngitel ["anumnes.
PaBHOMEpHOE NBUXKEHKE

110 OKPY>KHOCTH.

[lepnon u yacrora
obpaienus. JInnelinas u
yIJIOBasi CKOPOCTH.

AHanu3 u 00CyX/1eHUE pa3INYHbIX IPUMEPOB
MEXaHUYECKOTO JABMKECHHUS.

OO0cy:xeHne rpaHull IPUMEHUMOCTH MOJIENN
«MaTepHaIbHAsL TOUKAY.

Onucanne MEXaHU4ECKOTO ABUKCHUS
paznuYHBIMU criocoO0amu (ypaBHEHHE, TabIuLa,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAIMH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKECHHUSL.

HabGnrogenne MexaHM4ecKoro JBUKEHU Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO K€ TeJIa OTHOCUTEIBHO Pa3HbIX
TEJI OTCUCTA.

Amnanu3 Tekcra ['anuies 00 OTHOCUTENBHOCTH
JBUYKEHUS; BBIITOJHEHHE 3aJaHUI 10 TEKCTY
(CMBICJIOBOE UTCHHE).

Omnpenenenue cpeiHed CKOPOCTH CKOJIbKEHUS
Opycka Win ABMXKEHHUS LIapyKa M0 HaKJIOHHON
IJIOCKOCTH.

AHanu3 1 00CyXIeHUEe CIIOCOO0B
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LenTpocTpemurenbHOe
YCKOpEHHE

IPHOIMKEHHOTO ONPEIeICHUS MITHOBEHHOM
CKOpOCTH.

OmnpeneneHrne CKOPOCTH PAaBHOMEPHOTO
JBUKCHHMS (IIIApUKA B KUIKOCTH, MOIEIIN
DJIEKTPUIECKOT0 aBTOMOOWJIS U T. II.).
OmnpeneneHue MmyTy, MPOHJICHHOTO 3a IaHHBIN
IIPOMEXYTOK BPEMECHH, U CKOPOCTH TeJjla

110 TpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOT'O
JBIDKCHHUS OT BPEMCHHU.

OOcyx/TIeHnEe BO3MOKHBIX ITPHHIIAIIOB
JEHCTBHS IPHOOPOB, H3MEPSIONINX CKOPOCTh
(cnuaOMETpOB).

BrIunciieHHe IyTH U CKOPOCTH TIPH
PaBHOYCKOPEHHOM IIPSIMOJIMHEHHOM JBHUKCHHUH
Tea.

OmnpeneneHre TPOKUICHHOTO yTH H YCKOPCHUS
JBIDKEHUS TeJia 10 rpaduKy 3aBHCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBIDKCHUS TeJla OT BPEMCHH.

IIposepka cunomesvl. eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCIMCSL
KaK psi0 He4émHulX yuce, mo
coomeemcmaylowue NPOMeNCYmKU 8pemMeHU
00UHAKOBHL.
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OrnpeneneHue yCKOpeHuUs Tela

MIPU PABHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM TTIOCKOCTH.

N3Mepenue nepuoa u 4acToThl 00palieHus
T€Ja Mo OKPYKHOCTH.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO
JIBIDKCHUS TeJla IO OKPY>KHOCTH.

Pemenune 3ama4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTEPUCTUK
MEXaHUUYECKOTO JBMKCHUS Pa3IMYHbIX BUIOB.
PacnioznaBanue u npuOImkEHHOE ONTUCAHUE
PA3JIMYHBIX BUJOB MEXaHUUYECKOTO JBUKECHHUS
B IIPUPO/IC U TEXHUKE (HA MpUMepax CBOOOTHO
MaJaronuX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Jp.)

1.2

B3aumonelictBue Ten

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HproToHa.
Tperunii 3akoH HprotoHna.
[IprHIMD cymneprio3uun
CHIL

Cuia ynpyroctu. 3aKoH
I'yka. Cuna tpenus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS MTOKOS, IPYTUE BUIbI
TPEHHSL.

Cuiia TSHKECTH U 3aKOH
BCEMUPHOI'O TATOTEHUS.

Habimoienue u 00CyKICHHUE OITBITOB

C JIBMYKCHHEM TeJIa MPU YMEHBIIICHUN BITHSHHS
JIPYTHX TEJI, IPEMATCTBYIOIIMX ABHKCHHUIO.
AHanu3 TekcTa [anumes ¢ onucaHuem
MBICJIEHHOTO SKCIIEPUMEHTA,
00OCHOBBIBAIOIICTO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 3a]JaHHI IO TEKCTY (CMBICIIOBOE
YTCHUE).

OO0cyx1eHrne BO3MOKHOCTH BBITIOJTHCHHSI
3aKOHA MHEPIIMU B PA3IMUHBIX CHCTEMaXx
OTCYETA.

Hab6nronenue u o0cyXneHre MEXaHUIECKUX
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Y ckopenne cBOOOTHOTO
najeHus. J[BUKeHHe TiaHeT
Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMocTs 1 meperpy3ku.
PaBHOBeCcHE MaTepranbHOU
TOYKU. AOCOTIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpaueHus.. MOMEHT CUIIBL.
LlenTp TsKECTH

ABJICHUH, IPOUCXOAAIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JBUKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JlelicTBUs C BEKTOPaMU CUJI: BBIIIOJIHEHHE
3aIaHUM IO CJIOYKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HabGnronenue u/winm npoBeieHUE OIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTh YCKOPEHUSI
TeJa OT MPUII0KEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 ¥ 00bsCHEHUE SIBJICHUIN

C UCIOJIb30BaHUEM BTOPOTO 3aKkoHa HbroToHA.
Pemienue 3a1a4 ¢ UCMoOIb30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M MpaBuiia CIOKEHUS CUJL.
Onpenenenue )KECTKOCTU PYKUHBI.

AHanu3 cuTyarui, B KOTOPhIX HAOII0Jal0TCs
ynpyrue aegopMaiiuu, u ux o0bsiCHEHUE

C HCTOJIb30BaHHEM 3aKkoHa [ 'yka.

Pemienne 3aa4 ¢ NCHOJIb30BAHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUS

CKOJIbKCHUA OT CHJIbl HOPMAJIbHOT'O JaBJICHHA.

OO0cyxeHne pe3yabTaToB UCCIEJOBAHMSL.
Omnpenenenue kodppuueHTa TpeHUs
CKOJIbYKEHUSI.

N3mepenne cuibl TPEHHSI TOKOSI.
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Pemenue 3a1a4 ¢ ucnolib3oBaHuEM (POPMYJIIbI
JUTSL CUITBI TPEHUSI CKOJIBYKEHUS.

AHanu3 IBUKEHUA TE TOIBKO MO ACHCTBUEM
CHJIBI TSDKECTH — CBOOOHOTO TIa/ICHUS.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaJCHUs OT MacChl Tela.

OneHka BETMYMHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEH MEXKy IBYMS TEJIaMHU

(m7st pa3HbBIX Macc).

AHanu3 1BUKEHUS] HEOECHBIX Tell

IIOJT IEMCTBUEM CHJIBI TATOTEHUS

(c MCTI0MIb30BaHUEM JIOTIOJTHUTENIBHBIX
HMCTOYHUKOB MH(OPMALIHH).

Pemenue 3aga4 ¢ NCIIOIb30BaHUEM 3aKOHA
BCEMHUPHOT'O TATOTEHUS U (POPMYJIIbI

JUTS pacy€ra CUJIbI TSKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
OMKCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMHMPHOT'O TATOTEHMS; BHIITOJIHEHHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE UTEHHUE).

HaOmronenue u 006CykJI€HUE OIBITOB

10 U3MEHEHUIO Beca Tella MPU yCKOPEHHOM
JIBUKECHUH.

AHanu3 ycioBUi BO3SHUKHOBEHUSI HEBECOMOCTH
U TIEpErpy3KHu.

Pemenue 3a1a4 Ha onpeziesieHne Beca Tela

B Pa3JINYHBIX YCIOBUSIX.
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AHanu3 cu, ACUCTBYIONIMX Ha TEJIO,
MOKOSIIIEECs Ha OTIOpe.
OrnpenerneHue IeHTpa TSHKECTH Pa3IUYHBIX Tell

1.3.

3aKOHBI COXpPaHCHHUA

10

Nwmmnyinec Tena. 3menenne
UMITyJibca. IMITyJIbC CUITBL.
3aKOH COXpaHEHUS
nMIyJbca. PeaktuBHOE
JBUYKEHUE.

Mexannueckas paboTa u
MOIIHOCTh. PaboTa cun
TSXKECTH, YIIPYTOCTH,
TpeHus. CBsI3b SHEPTUU U
paboTsl. [ToTeHnmanpHas
SHEPrus Tena, MOJHATOTO
HaJ] IOBEPXHOCTBIO 3EMIIH.
[TorenunanbHas 3HEPTUS
CXKaTOU NPYKUHBI.
Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOM
SHEpPruu. 3aKOH COXPaHEHUs
MEXaHUYECKON DHEPruu

HaOnronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPHUPYIOIINX Mepeiady UMITYJIbCca

MIPY B3aUMOJICHCTBUU TEJ, 3aKOH COXPaHECHUS
UMITYJIbCa IpU a0COIIOTHO YIIPYTOM U
HEYNPYTroM B3aUMOJICHCTBUU TEII.

AHanu3 CUTyaluii B OKpY KaroLei KU3Hu

C MCTIOIH30BAaHUEM 3aKOHA COXPaHCHHSI
UMITYJIbCA.

Pacnio3naBanue SIBIEHUS PEaKTUBHOTO
JBUKEHUSI B IPUPOJIE U TEXHHUKE.
[IpumeHneHne 3aKoHa COXPAHEHUS UMITYJIbCa
JUIsL pacuéra pe3yIbTaToB B3aUMOJCHCTBUS Tel
(Ha mpuMepax HEyNpyTroro B3auMOACHCTBHUSA,
YOPYTOro HEHTPAJIBLHOTO B3aUMOAEUCTBUS IBYX
OJIMHAKOBBIX TeJl, OJJTHO U3 KOTOPBIX
HETIOABUKHO).

Pemmenwne 3a7a4 ¢ MCTIOIH30BaHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCa.

Omnpenenenre pabOThI CUIIBI YIPYTOCTH

pu NOabEME Ipy3a C UCHOIB30BaHUEM
HETIOJIBIYKHOTO M TIOJIBUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepeHne NoTeHIMAIbHON SHEPTUH YIIPYTO
ne(OPMHUPOBAHHOM TPYKUHBIL.
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N3mMepeHne KUHETUYECKOM SHEPTUH TeJla

10 JUIMHE TOPMO3HOTO MYTH.
DKCNEPUMEHTAILHOE CPABHCHUE U3MECHEHUS
MOTEHIMAJIBHON U KWHETUYECKOW SHEPTUM TETa
[IpY IBUKEHHUH 10 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaIbHAas MPOBEPKA 3aKOHA
COXpPAaHEHHS] MEXaHUYECKON IHEPTUHr

IIpU CBOOOHOM TaJCHUHU.

[IpumeHeHune 3aKkOoHa COXpAHEHUSA
MEXaHUYECKON YHEPTUH JIJIA pacuyéra

MOTEHIIMAIBHOW 1 KHHETUYECKOW SHEPTUid Tea.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHHYECKOU OHCPIUn

Hror

0 TI0 pazzeiy

40

Pa3nen 2. MexaHu4ecKHe KOJIC0AHUA U BOJI

HbI

2.1

MexaHnueckue
KoJicOaHUs

7

KonebarenbHoe IBIKECHHE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHUM: TIEPUO]T,
4acToTa, aMIUIUTY1a.
MaremaTtn4yeckuil u
PYKUHHBIN MasSTHUKH.
[IpeBparienue sHepruu
pu KoJiebaTeTbHOM
JBIKCHUMU.

3aTyxaronue KojieOaHusl.
BrinyxeHHbIe KOJIeOaHMS.
Pe3zonanc

HaOmronenue konebanuii moa JEHCTBUEM CHIT
TSHKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOI00HBIX KOJIEOAHUH B OKPYKAIOIIEM MUPE.
AHanu3 xojaebaHuil Tpy3a Ha HUTH U

Ha npyxuHe. OnpeaeneHne 4acToThl
KOJICOaHHI MaTEMaTUIECKOTO U MPYKUHHOTO
MAasITHHUKOB.

HaGmronenne u 00ObsICHEHNUE IBICHUSA
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH TIEPHOA
KOJICOaHMI MTOABEIIICHHOTO K HUTH Tpy3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBHCUMOCTH TIEPHOIa KOJICOAHMIA
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChl Tpy3a.
HaOmronenue u o0cykaeHHEe ONBITOB,
JTEMOHCTPUPYIONTUX 3aBUCUMOCTh TIEPHOIa
KoJIe0aHUH MPYKUHHOTO MAasITHUKA OT MacChl
rpy3a U KECTKOCTU TPYKUHBI.

[IpumeHneHrne MaTEMaTHIECKOTO U TIPYKUHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJI ONMUCAHUS
KOJICOaHMI B OKPYXKAIOIEM MHUPE.

Pemenue 3a1a4, CBA3aHHBIX C BHIYMCICHUEM
WJIM OLIEHKOM Y4acTOThI (IEpHo/1a) KoJaeOaHui
Hszmepenue yckopenus c60000H020 nNaoeHus.

2.2

Mexanunyeckue
BOJIHBI. 3BYK

MexaHn4ecKHe BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpostonpHbIE U
MIOIEPEYHbIC BOJHEBI. [[mnHa
BOJIHBI U CKOPOCTb €€
pacrnpoCTpaHeHHUs.
MexaHn4ecKre BOJIHbI

B TBEPJIOM TeJIE,
CEMCMHUYECKHE BOJIHBI.
3ByK. ' pOMKOCTB 3ByKa H
BbICOTA TOHA. OTpakeHue
3Byka. MHbpa3Byk u
yIBTPa3BYK

OOHapy’keHue U aHaJIU3 BOJTHOBBIX SIBJICHUM
B OKPYXaroIleM MUpe.

Habmtoienue pacnpoctpaHeHus IpOA0IbHbBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJAEIIN) U
oOHapyKeHHE aHAJIOTUYHBIX BU/I0B BOJIH

B MIPUPO/IE (3BYK, BOJIHBI HA BOJE).
Boruncnenue AyiMHbl BOJIHBI M CKOPOCTH
pacmpocTpaHEHHS 3BYKOBBIX BOJIH.
DKCIepUMEHTAIEHOE ONPEIETICHUE TPaHUI]
YAaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOAHHIA.
Habitoienue 3aBUCMMOCTH BBICOTHI 3ByKa

OT YacCTOTHI (B TOM UYHUCIIE, C UCIIOJIB30BaHUEM
MY3bIKQIBHBIX HHCTPYMEHTOB).
Habmronenne u 00bsICHEHUE ABJIEHUS
aKyCTHUYECKOT'O PE30HAHCA.
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AHaM3 OpUTHHAIBHOTO TEKCTA, MTOCBAMIEHHOTO
MCIIOJB30BaHUIO 3ByKa (WJIH YIbTPa3BYKa)

B TEXHUKE (9XOJIOKAIHS, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

Pa3znen 3. 3JIeKTpOMaFHI/ITHOC IM0JI€ M JICKTPOMAIrHUTHBIC BOJTHbI

3.1 | DnexTpoMaruuTHOE 6 DIJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHu, 000CHOBBIBAIOIINX
noJie u DONEeKTPOMAarHUTHBIE BOJHBL. | B3aUMOCBSI3b AJIEKTPUUYECKOTO M MAarHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TIOJIEH.

BOJIHBI AJIEKTPOMArHUTHBIX BOJIH. DKCIepUMEHTAIBHOE N3YUYEHHUE CBOMCTB
[Ixaya >I€KTPOMarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. crionbp3oBaHue C TIOMOIIIBI0 MOOMJIEHOTO TellepoHa).
3JICKTPOMArHUTHBIX BOJIH AHaJIN3 pEHTT€HOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3ma.
ONEeKTpOMarHuTHas IPUPOAA | AHAIN3 TEKCTOB, ONMCHIBAIOIINX MTPOSBICHHUS
cBera. CKOpOCTh CBETA. AIIEKTPOMATrHUTHOTO U3JyUYEHHUS B PUPOJIE:
BonHoBsbie cBOiCTBa cBETa ’KUBBIC OPTaHU3MbI, U3TyUYEeHUS HEOCCHBIX TEJ
(cMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 ananu3 pa3jinyHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHHUKE.
N3y4deHnne BOJTHOBBIX CBOWCTB CBETA.
Pemenue 3aau ¢ ucnoiab30BaHUEM (GOPMYIT
JUISL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, ITTUHBI
BOJIHBI M YaCTOTBI CBETA
Hroro no pazaeny 6
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Pa3znen 4. CBeToBbBIC ABJICHUSA

4.1

3aKOHBI
pacTipoCTpaHEHUS
CBETa

JlyueBast MOzI€IIb CBETA.
Ncrounuku cera.
[IpssmonuHenHOE
pacnpocTpaHEeHUE CBETa.
3atMmenus ConHua u JIyHBL.
Otpaxenue cera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS
CBETa.

[Ipenomienue ceera. 3aK0OH
npenomiieHus ceeta. [lomHoe
BHYTPEHHEE OTPaKEHHE
ceera. Mcnonb3oBanue
MIOJIHOTO BHYTPEHHETO
OTpaKEHUS B ONITUYECKHUX
CBETOBOJAX

HabGnronenue onbIToB, 1EMOHCTPUPYIOIIUX
SBJICHHE PSAMOJIMHENHOT0 PaCIpOCTPAHEHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJYTEHN),

Y UX UHTEPIPETALUA C HCI0JIb30BAHUEM
MOHATHS CBETOBOIO JIyyYa.

OOBbscHEHNE U MOJEIUPOBAHUE COTHEUHOTO U
JIYHHOT'O 3aTMEHHI.

HccenenoBanye 3aBUCUMOCTH YIjla OTPAXKEHUS
CBETOBOTO JIy4a OT yTJjia NaJeHHUs.

N3yuyeHue cBOWCTB N300paKEHUA B INIOCKOM
3epKaje.

Hab6nronenue u 00bICHEHHE OTIBITOB

0 TIOJYYEHHUI0 U300paKEHUI B BOTHYTOM U
BBINTYKJIOM 3epkaiax. Habmrogenue u
OOBSICHEHHE ONBITOB 110 MPETOMIICHUIO CBETA
Ha TPaHuULIEe Pa3IUYHbIX CPE/l, B TOM YHUCJIE
OIBITOB C MOJHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yTiia
MPEJIOMJIEHUS OT YIJia NaJeHUsl CBETOBOTO JTyya
Ha TPaHULIE «BO3TyX—CTEKIION.
Pacrnio3zHaBaHue SIBIEHUIN OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA B IIOBCETHEBHOM JKU3HM.
AHanu3 1 00bSICHEHUE SABJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ HCMIOIB30BaHUEM 3aKOHOB
OTPAYKEHUS U MPEITOMIIEHUS CBETA

57



denepanpHas paboyas nmporpamma | usuka. 7—9 kimaccel (0a30BbIi YPOBEHB)

4.2 | JIMH3bI ¥ ONITHYECKHUE 6 JIunza. Xox myuedt B muu3e. | [lomydenne n3o0paxeHuit ¢ MOMOIIBIO
pubOopHI OnTHueckas cucrtema coOuparoIel U pacceuBaIOLIEH JIMH3.
(poroanmnapara, Mukpockona | Onpenenenue (OKyCHOrO pacCTOSHUS U
U Teneckona. ['na3 kak ONTHUYECKOW CUJIbI COOMPAFOIIEH JTUH3HI.
OIITUYECKAs CUCTEMA. AHanu3 ycTpoHCTBa U IPUHIUIA AEHCTBUS
bruzopykocTs u HEKOTOPBIX ONTHYECKUX PUOOPOB:
JaIbHO30PKOCTh ¢doToanmapara, MUKpPOCKOTIa, TEIECKOTIA.
W3ydyeHne Mo/ieu ria3a Kak ONTHYECKON
CUCTEMbI. AHAJIN3 SIBJICHUM OJIU30PYyKOCTH
U 1aJIbHO30PKOCTH, IIPUHIINIA JEHCTBUS
OYKOB
4.3 | Paznoxxenue 6eoro 3 Pasnosxenue Genoro ceera HabGnronenue paznoxxeHus 0€10ro cBeTa
CBETa B CIIEKTP B criekTp. OnbITel HploTOHA. | B criekTp.
CrnosxeHue CeKTpaIbHBIX Habmtonienue u o0bsiCHEHHE OTIBITOB
nBetoB. [lucnepcus ceeta 10 TIOJTyYEHUI0 O€JI0r0 CBETa PHU CII0KEHUU
CBETa Pa3HbIX LIBETOB.
[IpoBeneHue u 00bSICHEHNE OTIBITOB
10 BOCTIPUSATHIO I[BETA MIPEAMETOB MPHU UX
HaOJIOICHUH Yepe3 IIBETOBbIC (PUITBTPHI
(LIBETHBIE OYKH)
Wroro 1o pazaeny 15
Pa3nen 5. KBantoBble iBJ1eHUA
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopna u OO6cyxaenue 1enu onbiToB Pezepdopaa

IIOTJIOMCHUC CBCTA
aTOMOM

IIaHCTapHad MOACIIb aTOMa.

Mopaens atoma bopa.
Hcnyckanue u noraouieHue

I10 UCCIICA0OBAaHNIO aTOMOB, BBIJIBUXKCHHC
TAITIOTE3 O BO3BMOXHBIX PE3YyJIbTaTax OIIbITOB
B 3aBUCUMOCTHU OT IIPCAIIOJIaracMoro CTpoCHuA
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cBeTa aToMoM. KBaHTBHI.
JInHenyaTtsle CIIEKTPBI

aTOMOB, (OPMYJIMPOBAHKE BHIBOJIOB

U3 PE3yJIbTaTOB OIBITOB.

OO0cy>xaeHue TpOTUBOPEUHH TITaHETaPHOU
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o cranmoHapHbIX OpOUTaX IEKTPOHOB.
Hab6nrofnenue CruionHbiX ¥ JIMHEWYaThIX
CTHIEKTPOB U3IyUYEHUS PA3INIHBIX BEIIECTB.
OObsicHEHUE TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS

5.2

Ctpoenue aTOMHOTO
aapa

PannoaktuBHOCTH. Anb(ha-,
0eTa- U raMMa-u3ITy4YeHHUs.
CrpoeHue aTOMHOTO siApa.
Hyxnonnas monens
aTOMHOTrO sizipa. 30Tomsl.
PagnoaxktuBHEIE
npespatienus. [lepuon
MOJTypacmajia aTOMHBIX SIIEP

OO0cy)xaeHne BO3MOKHBIX THIIOTE3 O MOACIIAX
CTPOCHHUS siJIpa.

OrnpeneneHue cocTaBa saep M0 3aJaHHBIM
MaCCOBBIM H 3apsI0BbIM YUCJIaM 1

T10 MTOJIOKEHUIO B TIEPHOIMUECKOM CHCTEME
AJICMECHTOB.

AHaM3 U3MEHEHUsI COCTaBa sJipa U ero
MTOJIOYKCHHS B TIEPUOIMUECKON CHCTEME

IIPH O-PAJTMOAKTUBHOCTH.

HccnenoBanue TPEKOB 0--YaCTHI] IO TOTOBBIM
doTtorpadusim.

OOHapyxeHue 1 U3MepeHUe paaruariiOHHOTO
(hoHa ¢ TTOMOIIBIO JIO3MMETPA, OLICHKA €T
MHTEHCHUBHOCTH.

Amnann3 OMoI0THYSCKUX U3MCHEHMH,
MIPOUCXOISAIINX O ICHCTBUEM
PaIMOaKTUBHBIX U3JTyUCHUH.
Hcnons30BaHne paMoaKTUBHBIX H3ITyYCHUN
B MEIMIIIHE
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5.3 | SAnepHble peaknun 7 Anepusie peakiuu. 3akoHbl | PenieHue 3aga4 ¢ HCHOJb30BAHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXPAaHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
MacCOBOI'O YHCell. DHEPrUs | Ha OMpefesieHUue pe3yabTaToB SACPHBIX
CBSI3M aTOMHBIX sifiep. CBs3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MaccChl ¥ dHepruu. Peakuun | HEBO3MOKHOCTHU S/IEPHOM PEaKIIHH.
CUHTE3a U JCIICHUS SIED. OneHka PHEPrUu CBA3M AJIEp € UCIOJIb30BAHUEM
Ncrounvku sHeprun ConHna | popMyisl DWHINITEHHA.
U 3BE31. fAnepHas OO0cy>xaeHue nepcneKkTUB UCIOJIb30BaHUS
sHepreTuka. Jlencreus YIIPaBIIsIEMOr'0 TEPMOSIEPHOTO CUHTE3A.
PaIuOaKTUBHBIX U3AYYeHHH | OOCYXICHUE TPEUMYIIECTB M SIKOJOTHUESCKUX
HAa >KMBBIE OPTaHU3MBI po0JIeM, CBSI3aHHBIX C SIIEPHON SHEPIeTUKON

Hroro no pazaeny 17

IHoBTOpHUTEJIHbHO-0000 AN MOTYJIb

[TIoBTOpEHUE N 9 Cucremarnsanus u BrlinonHeHne yueOHbIX 3aAaHU, TpeOyOIMX

0000111eHNE
COJICp)KaHus Kypca
bu3uky 3a 7-9 KIIaccel

0000111eH1E TPETMETHOTO
coJiepKaHUs U OTbITa
JeSITeTbHOCTH,
IPUOOPETEHHOTO

IpY U3YUYEHUU BCETO Kypca
(U3UKHM OCHOBHOT'O OOILIETO
o0pazoBaHusl.

[ToaroroBKa K OCHOBHOMY
rOCyIapCTBEHHOMY
AK3aMeHy Mo (pusuke

TUTSL 00yUaronuXcs,
BBIOPABIINX ATOT yUeOHBIN
npeaMer

JIEMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MIPUMEHEHUS TTOTYICHHBIX 3HAHUN

TSl HAYYHOTO OOBsICHEHUS (PU3HUUECKUX
SABJICHUM B OKPY’KAIOLLEW IPUPOJIE,

B MTOBCETHEBHOM JKM3HU U BBISBIICHUS
(U3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTH;

— MIPUMEHEHUST OCBOCHHBIX
HKCIIEPUMEHTATILHBIX YMEHUN

JUTSI UCCTIeTOBaHMsI (PU3UYECKUX SIBIICHUH,
B TOM YHCJIE JJISI POBEPKHU THIOTE3
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Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemenune pacu€THbIX 3a/1a4, B TOM YHCIIE
MPEANnoJaraloirx UCTOIb30BaHuE (PU3MUECKHUX
MOJIETIEN U OCHOBAHHBIX Ha COJICPKAHUH
pa3IUYHBIX pa3/iesioB Kypca GU3HKY.
BrlnonHeHue 1 3auuTa rpynnoBbIX Win
WHUBUTy JIbHBIX IPOEKTOB, CBA3aHHBIX

C cofiepKaHHeM Kypca QpU3uKu

Hroro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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