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®denepanpHas pabodas mporpamMma Mo ydeOHomy mpeametry «Dusukay (6a30BbIii
ypoBeHb) (mpeamerHas oOnacTb «EcTecTBeHHO-Hay4dHBIE TPEAMETHI») (manee
COOTBETCTBEHHO — IpoTrpamma 1o (pusmke, pu3uka) BKIFOYACT MOSICHUTEIBHYIO 3aITUCKY,
coziep kaHre OOy4eHMS, TUTAHUPYEMBIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI O (PU3HKE,
TEMaTUIeCKOe TUTAHUPOBAHHUE.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsSl COCTaBJIEHA
Ha OCHOBE TOJIOKEHUN M TpeOOBaHWU K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE
OCHOBHOU 00pa3oBaTeNnbHON mporpammel, npeactaBieHHbIx B @I'OC OO0, a Takke
¢ yu€tom denepaibHol padboyeit mporpaMMbl BociuTanusi 1 KoHuenuuu npenoiaBaHust
yueOHoro npeamera «Duznkay.

Copepxanue mporpamMmbl 10  (U3MKE HANpaBlIeHO Ha  (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYaIOIIMXCA U OpraHU3alui0 U3y4yeHUs (PU3uKu
Ha JIeITEIbHOCTHOW OCHOBE. B mporpamme mo (hU3MKe Y4YUTHIBAIOTCS BO3MOKHOCTH
yuyeOHOro mnpenMera B peanusauuu TpedoBanuii OI'OC OOO k miIaHUPYyEeMbIM
JUYHOCTHBIM M METANpeIMETHBIM pPE3yJIbTaTaM OOYYEHUs, a TaKKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAyYHBIX Y4Y€OHBIX MPEAMETOB HA YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMUs.

[Iporpamma 1o (U3HMKE YCTAHABIMBAET pAcCHpeleieHUe Y4eOHOro marepuasa
no roxaM oOydeHusa (IO KiaccaM), MpelJiaraeT NPUMEPHYIO MOCIEA0BATEIbLHOCTh
U3Y4YEHUs! TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COAEpPX aHUS U yuére
BO3PACTHBIX 0COOEHHOCTEHN 00yYarOIIMXCA.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LETbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUUTEIIO B CO3/IaHUH paboyeill MporpaMmsl 1o y4eOHOMY MIPEAMETY.

®u3uka ABISIETCS CHUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM,
H3y4yaeMbIX XUMHUEU, Ouosioruen, actpoHomued u usnyeckoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAy4YHYI0 KapTUHY MHUpa, MPeNoCTaBisgeT HauOojee sCHbIE
oOpa3upl MPUMEHEHUsT HAyYHOTrO METOoJa IO3HAaHHsS, TO €CTh CHoco0a MOJy4eHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onmna w3 THaBHBIX 3aja4d (PU3HYECKOro OoOpa3oBaHUS B CTPYKType oOIIero
o0pa30BaHMs COCTOUT B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH U MHTEpeca
K HayKe y oOydJaromuxcsi.

N3yuenue ¢usuku Ha 0a30BOM YpOBHE MPEANOJAracT OBJIAJICHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSICHATH SIBIICHUS,

OLICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHUS;

UHTEPIPETUPOBATh JAHHbIE W  HUCIOJIb30BaTh HAay4HbIE JIOKa3aTeJbCTBA
JUTSl TIOJTyYEHHUSI BBIBOJOBY.
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[enu n3yuyenus GuU3MKU Ha YPOBHE OCHOBHOT'O 00IIEr0 0Opa30BaHuUs ONPEETICHbI
B Konnenmuu mnpenonaBanms ydeOHOTO TpeameTra «Duszmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepanuu, PEATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBaTeibHbIE  TPOTpaMMBbl,  yTBepkACHHONW  pemeHueMm  Kosuteruu
MunucrepcTtBa npocsernienus: Poccuiickoit deneparuu (mpotokod ot 3 Aexadps 2019 .
No TTK-4BH).

Henu uzyuenust pusmku:

npuoOpeTeHre HUHTEpeca M CTPEMIICHHUS OOYyYalolUXCs K HAyYHOMY H3Y4YEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUH O HAYYHOM METOJE TO3HaHUS U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjibTaTa HW3Y4YEHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHrEe TpEACTaBICHUH O ponu GU3UKKA I Pa3BUTHUS  APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE TMPEJCTABICHUNH O BO3MOXHBIX cepax Oyayuiei mnpodeccruoHaIbHON
JeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIPaBJICHUU.

JlocTikeHre 3THX 1eJield MporpaMMbl 10 (PU3KMKEe HA YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus 00ECIeUNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

MpUOOpPETEHUE 3HAHMN O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

npuUOOpETeHHE YMEHUN OMUChIBaTh U OOBACHATH (DUUYECKUE  SIBICHUS
C UCIOJIb30BAaHUEM TOTYUYEHHBIX 3HAHUMH;

OCBOEHHE METOJIOB PEIICHUs MPOCTEUINX PACUYETHBIX 3a/ad C MCIOJIb30BAHHEM
buznyecKkux Mojiesiel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMCHHMA HAOMIOIaTh TPHUPOJHBIC SIBICHUS U BBITIOJHSATH OIBITHI,
JabopatopHble pabOThl U HAKCHEPUMEHTAJIbHBIC HCCIEIOBAHUS C UCIOJIb30BaHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE TTPUEMOB paboThl ¢ MH(pOpMaLUe PU3NUECKOTO COAEpKaHUs, BKIIOUAs
UHOOPMAITUI0O O COBPEMEHHBIX JOCTHXKEHUSX (PU3MKH, aHadu3 U KPUTHYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO €O cdepamu MNpohEeCCHOHAIIBHOM JEATCIbHOCTH, CBS3aHHBIMH
c (U3MKON, W COBPEMEHHBIMH TEXHOJOTHSIMUA, OCHOBAaHHBIMU Ha JOCTHXKEHHSIX
(bu3MUeCcKO HAYKH.

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

[Ipenaraemsliii B mporpamme o (pu3uKe nepeueHb 1a00paTOPHBIX padOT U OTIHITOB
HOCUT PEKOMEHJATeNIbHBIA  XapakTep, YYUTedb JelaeT BBIOOP MPOBEACHUS
7a00paTOpHBIX pabOT U ONBITOB C YYETOM HMHIUBUAYATHHBIX OCOOEHHOCTEH
oOy4Jarommxcsi, CHUCKA DSKCIEPUMEHTANIbHBIX 3aJaHui, TMpejJiaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOT'O 3K3aMeHa Mo (pusuke.
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COAEPKXAHUE OBYYEHUA
7 KIIACC
Paznen 1. ®u3zuka u eé posib B IO3HAHMHU OKPY KAKOIIEr0 MUpa
®usuka — Hayka o npupoxae. SsmeHus npuponasl. Ddusznueckue SABICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckre BeInYuHbL. M3Mepenne pusnueckux BeauunH. Ousnueckue npudopsl.
[lorpemHocTs n3mMepennt MexaynapoiHas cucremMa eIMHULL.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HAayKH  H3Y4alOT  IPHUPOAY.
EcTecTBEeHHO-HAYUYHBIN METOJ] IO3HAHUS: HAOII0AEHUE, IOCTAHOBKA HAYYHOT'O BOIIPOCa,
BBIIBIDKEHHUE TUTIOTE3, SKCIIEPUMEHT IO MTPOBEPKE THIIOTE3, 00BSICHEHNE HAOII0JaeMOTO
aBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHnuecKue, TEIIOBbBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC SIBJICHUSI.
duznyeckue NpuodOpPsI U MPoleypa MPSMbIX H3MEPEHUM aHAIIOTOBBIM U ITU(POBBIM
pruOopoM.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenyre IEHBI ACIICHAS KBl K3MEPUTEITHLHOTO MpHUOopa.

N3mepenune paccTosiHUM.

N3mepenne 00bEMa )KUIKOCTH U TBEPJIOTO TENA.

Omnpenenenue pa3MepoB MabIX Tedl.

N3mepenne TemriepaTyphl MPU MOMOIIM KUIAKOCTHOTO TEPMOMETpPA M JaTUMKA
TEMIIEPATYPHI.

[IpoBenenue uccieqoBaHus MO MPOBEPKE TUIIOTE3bI: JATHHOCTH MOJIETA IIAPHUKA,
MYIIEHHOT'O TOPU30HTATIBLHO, TEM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKA.

Pa3nen 2. [lepBoHayajibHbIe CBeIeHH O CTPOCHHHU BellecTBa

Crpoenue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OIbIThI, JOKa3bIBAKOIIUE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBrmxeHne yactull BeniectBa. CBsI3b CKOPOCTH IBUKEHUS YACTUL C TEMIIEPATYPOIl.
BbpoyHoBckoe aBmxenue, nudysus. BzanmoaeiicTBre yacTull BEUIECTBA: NPUTIKEHHE
Y OTTAJIKABaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, MXKUIKOCTEM M TBEPIBIX
(KpUCTAITMYECKUX) Tel. B3auMocBsi3b MEXAY CBOMCTBAMU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX W HUX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBHYKEHUS.

Ha6nronenue nuddysun.

HaGmonenne sBIeHUH, OOBACHSIIONIUXCS TPUTSHKECHUEM WM OTTaJIKWBaHUEM
YacTHIl BEIIECTBA.
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Jlabopamophwvie pabomwl u onvimol
OreHka quamMeTpa aToMa METOZIOM PSOB (C UCTOIb30BaHueM (hoTorpadmii).
OnbITel 1O HAOJIOACHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnbIThl IO 0OHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHune v B3auMo/ielicTBHE TeJl
Mexannueckoe naBuxeHue. PaBHoMepHoe 1 HepaBHOMepHOE JABUKeHHE. CKOPOCTb.
CpenHsst CKopoCTb IPU HEPAaBHOMEPHOM JIBH>KEHUU. PacyéT ImyTH 1 BpeMEHU JIBH>KCHUSI.
SABnenue nHEpLMU. 3aKOH UHEpUMU. B3anmoneiicTBrEe Tel KaKk MPUYMHA U3MEHEHHUS
CKOpPOCTH ABWKEHHs Ten. Macca kak mepa MHEpTHOCTH Tena. [moTHOCTh BeliecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BELIECTBA.

Cua kak XapakTepucTuka B3auMozeicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
N3Mepenune cuibl ¢ TOMOIIBIO TMHAMOMETpA. SBIIEHUE TATOTEHUS U crjia TskecTH. Cuna
TSUKECTH Ha ApYyrux raHerax. Bec tena. HeBecomocTs. CrioxkeHue cuil, HapaBIEHHBIX
no ogHoM mpsimoi. PaBHomelcTByromasi cui. Cuna TpeHusi. TpeHHe CKONbXKEHUs U
TpeHHE NOKOs. TpeHue B mpupoie U TEXHUKE.

Jlemoncmpayuu
Halnronenue MexaHM4ecKoro IBH>KEHHUS Tela.
N3mepenne CKopoCcTr NPSIMOIUHENHOTO JBUKEHUS.
HaGnronenue siBneHust MHEPIUU.
Hab6utoieHne n3MeHeHns CKOpOCTH ITPHU B3aUMOEHCTBUU TEJL.
CpaBHeHHE Macc 110 B3aMMOJICHCTBHIO TEIL.
CiioxeHne cui, HapaBJIEHHBIX IO OJHON IPSIMOM.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBIKEHUS (LIAPUKa B KUAKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

Onpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM IIapUKa 0 HAKJIOHHOU
MJIOCKOCTH.

OrnpeneneHue MIOTHOCTU TBEPIOTO Tea.

OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacCTsKEHUs (JIepopMaliim) npy>KUHbI
OT MIPUIOKEHHOW CHJIBI.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBKEHHUS OT Beca Tella
U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiienune TBEPABIX TeJI, )KMIAKOCTENH U ra30B

Hanenue. CriocoObl yMeHBIIEHHS W yBeIWYEHMs naBieHus. [laBimeHue rasa.
3aBUCUMOCTH JaBJIEHUS raza oT 00bEma, Temneparypsl. [lepenaya gaBiaeHus: TBEPIbIMU
TelaMu, >KHIKOCTAMM M ra3amu. 3akoH Ilackans. IIHeBMarnueckue MallMHBIL.
3aBUCUMOCTh JIaBJICHUSI JKUJKOCTH OT TIyOMHBL. ['WapocraThyeckuili mapaaokc.
Coobmraromuecs cocyabl. [ uapapnuueckiue MeXaHU3MBbI.

Atmocdepa 3emnu U arMmocdepHoe aaBieHue. I[IpUYMHBI CyLIECTBOBAHMS
BO3AymHONM o00osoukn 3emsu. Omnbir Toppuuennu. HW3Mepenune aTmMocdepHOro
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JaBJ€HUs. 3aBUCHMOCTh aTMOC(HEPHOIO NaBIEHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepPHOTO TaBJICHHUS.

JlelicTBME XKUIKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX TeNo. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TEMIIEPATyPHhI.

[lepenaua naBiieHUs )KUIAKOCTHIO U Ta30M.

Coobmraromuecs CoCy/ibl.

['mppasnuueckui npecc.

[TposiBieHmne aeiicTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CUJIBI OT 00BbEMa MOrpYKEHHOM YacTu Tejla U
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEHN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue T1UIaBaHWs TEN: IUIABAHWE WM TOTPYKEHUE TEl B 3aBUCUMOCTH
OT COOTHOILEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOrpYyXKEHHOMN
B KUJKOCTb YaCTH Tea.

OrnpeneneHue BBITAIKMBAIONIIEH CUJIbI, JCUCTBYIOIIEH HA TENO, IMOTPYKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAJIKHABAIOIIEH CHIIBI, JEUCTBYIOIIEW Ha TEJO
B KUJKOCTH, OT MaccChl Teja.

OnbITHl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKMUBAIOIICH CUJIbI, JEHCTBYIOIIEH
Ha TEJO B JKUJKOCTHU, OT 00BEMA NOTPYKEHHOM B KUJKOCTh YACTH TeJA U OT MJIOTHOCTH
HKUJKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKU U OIPENEIICHUE €€
rPy30H0ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIIHOCTH. JHEPrusi

Mexanuueckas padbota. MOIIHOCTS.

[IpocTbie MeXaHU3MBI: pblYar, 0JOK, HAKIOHHAS TIOCKOCTh. [IpaBuiio paBHOBeCHUs
poiyara. [IpumeHeHue npaBuiia paBHOBECHsI pblyara K OJIOKY. «30JI0TOE€ IMpPaBHIIO»
mexanuku. KITJ[ mpocteix Mmexanu3mMoB. IIpocTeie MeXaHU3MBbl B ObITY U TEXHUKE.

Mexanundeckas sHeprusi. Knnetndeckas u noTeHIpaibHas sueprus. [Ipespanienue
OJTHOT'O BUJIa MEXaHUYECKOM 3HEPTUHU B APYTrOi. 3aKOH COXPAHEHUS SHEPTUN B MEXAHHUKE.

Jlemoncmpayuu
[TpumMepbl NPOCTHIX MEXAHU3MOB.

Jlabopamophwvie pabomul u onvimol

OmnpeneneHrie pabOTHl CWIBI TPEHUS TPH PABHOMEPHOM JBHKCHHU TeJja
10 TOPU3OHTATLHOM ITOBEPXHOCTH.

HccnenoBanue yciaoBuM paBHOBECHUS pblyara.
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N3mepenne K11/ HAKITOHHOM INTIOCKOCTH.
N3yueHune 3ak0Ha COXpaHEHHSI MEXaHUYECKOM SHEPIUH.

8 KJIACC

Pa3nen 6. TemioBbIe IBJI€HUA

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pazmepsl aTOMOB M MOJIEKYJI. OMBITHI, TOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopenn  TBEPAOro, JKUAKOTO M  Tra3000pa3HOr0  COCTOSIHMM — BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHHWE CBOMCTB Ta3oB, >KUJKOCTEH W
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUI MOJIEKYJIAPHO-KMHETUYECKON Teoprun. CMadyrBaHUe
Y KalWUISIpHBIC SBJIEHUA. TEII0BOE PACIIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABMKEHUS YaCTHLL.
Buytpennsis sHeprusi. CriocoObl M3BMEHEHUs BHYTPEHHEH HEpPruu: Teruionepenadya u
coBeplleHHe padoTel. Buaesl Temmonepenayd: TEIJIONPOBOJHOCTb, KOHBEKIUS,
U3IIy4YCHHE.

KonuyecTBO TemyioTel. YnenpHas TEMIOEMKOCTh BEIIECTBA. Te€MI000OMEH U
TEIUIOBOE PaBHOBECHE. YpaBHEHUE TEIUIOBOro OanaHca. I[lnaBneHue m oTBepaeBaHUE
KPUCTAJUIMUYECKUX BEILIECTB. YenbHass TeruioTa IuiaBineHus. IlapooOpazoBanue wu
koHjeHcauusa. Mcnapenwe. Kunenue. VYnaenpHas Tenjora  nmapooOpa3oBaHUA.
3aBUCHUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO J1aBJICHUS.

BrnaxxnocTtbs Bo3ayxa.

DHeprus TOIVIMBA. Y JebHas TEIUIOTa CTOPAHMSL.

[Tpuntunel padoTs! TermoBeix apurarencit KIIJ[ remmoBoro neuratens. TemioBbie
JIBUTATEJIN U 3alIATA OKPYKAIOLIEH CPEbI.

3aKOH COXPaHEHHUs U PEBPALLECHNS SHEPTUH B TEIUIOBBIX ITPOLIECCAX.

Jlemoncmpayuu
HaOnronenue 6poyHOBCKOTO JIBUKEHUS.
Hab6nronenue nuddysun.
Habmronenue sBiaeHui cCMauyuBaHUS ¥ KalTWJUISIPHBIX SBJICHUM.
Habmronerune TeniaoBoro pacimpeHus Tedl.
N3menenue pnaBieHusi ra3za TMpd HM3MEHEHMM O00bEMa W HarpeBaHUU WU
OXJIAXKJICHUH.
[TpaBuiia u3MepeHus: TeMnepaTyphl.
Bunbl Tenonepenaun.
OxnaxaeHue Mpyu COBEPIIICHUN PAOOTHI.
HarpeBanue npu coBepiiieHnr paboThl BHSIITHUMH CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
Habmronenne kunexus.
HaOnronenue nocrossHCTBa TEMIIEpaTyphl MPHU TJIaBJICHUH.
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Mojenu TENJIOBEIX ABUTATEIIEH.

JlabopamopHhwvie pabomul u onvimol

OnbITH IO 0OHAPYKEHHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

OnbITI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIA caxapa.

OnbIThl 0 HAOIIOJECHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEJL.

Ornpenenenue naBiaeHUs BO3Ayxa B OAJJIOHE MITTPUIIA.

OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béma u
HarpeBaHus WA OXJIAKIACHUS.

[IpoBepka TruUMOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJOMKA >KHIAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGnronenue n3MeHeHnsi BHyTPEHHEN SHEPTUU Tena B pe3yJibTaTe TeIuIonepeaadn
Y paOOThI BHEIIHUX CHJI.

WccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U ropsuen
BOJIbI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOrO BOAOW IIpH TEIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIMHIPOM.

Onpenenenne yaenbHOU TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca uCHapeHHusl.

Ornpenenenre OTHOCUTENIBHOU BIAXKHOCTH BO3yXa.

Ornpenenenue yieIbHON TEIIOTHI IIJIaBICHUS JIbJA.

Pa3znen 7. DilekTpruecKue M MATHUTHBIE SIBJICHUS

OnekTpuzauus Ten. J[Ba poaa SIEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHBIX Tes. 3akoH KyoHa (3aBUCUMOCTh CHIIBI B3aUMOACHCTBYS 3aPSyKEHHBIX Tell
OT BEJIMYUHBI 3aPsIIOB U PACCTOSIHHS MEX]TY TEJIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTh  anexkTpuueckoro mnons.  [IpuHomn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsA/ioB. ODJIEMEHTApPHBIA JJIEKTPUUYECKHUI  3aps/l.
Crpoenue atoma. [IpoBOAHUKH W JUAIEKTPUKU. 3aKOH COXPAHEHHS BJIEKTPUUYECKOIO
3apsiaa.

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOro ToKa. McTounnku
MOCTOSTHHOTO TOKa. JIEHCTBUS SIEKTPUYECKOTO TOKa (TEIIOBOE, XHUMHUYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B )KUIKOCTSIX U razax.

Onektpuueckas uenb. Cuiia Toka. DIeKTpudeckoe HanpsikeHue. COpoTUBIEHNE
MPOBOJAHUKA. YIEJIbBHOE CONPOTHUBIICHHE BeliecTBa. 3akoH OMa g yyacTKa UEMH.
[TocnenoBaTenpHOE U ApaLIEIBHOE COENHEHUE TIPOBOIHUKOB.

PaboTa n MOUTHOCTH 3JIeKTpUUYecKoro Toka. 3akoH /[xoyns—JIenua. DnekTpuueckue
LEMH U MIOTPEOUTENHN ICKTPUUECKOM dHEepruu B ObITy. KopoTKkoe 3aMbikaHue.

[TocTrossHHBIE MarHuThl. B3auMoaenCcTBHE TNOCTOSAHHBIX MAarHuTOB. MarHutHoe
noje. MaruuTHoe nojie 3eMJIM M ero 3Ha4eHue I KU3HM Ha 3emuie. OnbIT Ipcrena.
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MarautHoe mosie 3JIEKTPUUYECKOro Toka. [I[puMeHeHue 3lMEeKTPOMAarHuTOB B TEXHUKE.
JleiicTBrE€ MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
Toka. Mcmnonb30BaHWE  DJIEKTPOJABUTATEIECH B  TEXHUYECKMX  YCTPOMCTBaX W
Ha TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue 3JIEeKTpOMarHUTHOM uHAyKuuW. [IpaBuiio JleHma.
Onextporenepatop. CrocoObl MONYYCHHS JICKTPUUECKOW SHEPTUH. DIICKTPOCTAHITUU
Ha BO30OHOBIISIEMBIX HUCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu
DJIeKTpU3aLus Tell.
JIBa pona 3NEeKTpUUECKUX 3apsAI0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO U JENCTBUE JIIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHYKIIHS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpOBOIHUKY U JUATIEKTPUKH.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHUKH ITOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B XKHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mMepenune cuitbl TOka aMIepMeETPOM.
N3mepenne 351eKTprUIeCKOro HanpsiKEHNUs BOJIBTMETPOM.
Peocrar u marazuH CONpOTUBIIEHUN.
BzaumoielicTBUE NOCTOSIHHBIX MAarHUTOB.
MonenupoBaHre€ HEBO3MOKHOCTH Pa3ICJICHUS TOJTOCOB MarHuTa.
MoaenupoBaHHe MAarHUTHBIX MOJIEN MMOCTOSSHHBIX MArHUTOB.
OnsIT OpcTena.
MarauTHoOE o€ TOKa. DJIEKTPOMArHUT.
JlelicTBHE MAarHUTHOTO MOJISI HA IPOBOIHUK C TOKOM.
DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.
HccnenoBanue siBIIeHUS SJIEKTPOMArHUTHOM MHIYKIIHH.
Onbitel Dapajes.
3aBUCUMOCTH HaIlpaBJICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHMSI.
DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnbITHI IO HAOJIOICHUIO STICKTPU3AINY TEJI MHIYKIIUEH U TIPU CONIPUKOCHOBEHHH.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKYU U JTUDJICKTPUKH.
COopka 1 mpoBepka pabOThI IIEKTPUUECKOMN IIEMU TOCTOSTHHOTO TOKA.
H3mepenune u peryaIupoBaHie CHIIbI TOKA.
N3mepenne u perynupoBaHre HAMPSKEHUS.
HccrnenoBanne  3aBUCUMOCTH  CHJIBI  TOKa, HOYHIETO  4Yepe3  PE3UCTOp,
OT CONPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.
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OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh JJIEKTPUUECKOTO  COMPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOIAIU MTONEPEYHOT0 CEYEHU U MaTeEpHaa.

[IpoBepka npaBuia CIOKEHUS HANIPSKEHUI MPH MMOCIEA0BATEIHOM COEUHEHUH
JIBYX pE€3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA TP MAPAJIIETLHOM COEIMHEHNUN PESUCTOPOB.

Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTU AJIEKTPUUECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTHM  CWJIBI  TOKA, MAYHIETO 4Yepe3  JIAMIIOUKY,
OT HaNpSHKEHUS HA HEH.

Onpenenenue KIIJ[ HarpeBaTens.

UccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUSI TOCTOSTHHBIX MAarHUTOB.

N3yuenne MarHUTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB TMPU WX OOBEIMHCHUU H
pa3eeHun.

Uccnenosanue 1elCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS  KATYIIKH
C TOKOM ¥ MarHuTa OT CUJIbI TOKa M HaIlpaBJIECHUS TOKA B KaTYIIIKE.

N3ydenue 1eicTBUS MarHUTHOTO TOJIS1 HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATEINS.

Nsmepenue KIIJ anmekTpoaBUTraTeibHONM YCTAaHOBKH.

OMBITHI IO UCCIICIOBAHUIO SIBJICHUS JIEKTPOMAarHUTHOW UHIYKIIUU: UCCIICIOBAHNE
M3MEHEHHI 3HaY€HUS U HAIIPaBJIECHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJIEHUsI

Mexannueckoe  JaBWXKeHME. MarepuanbHas  Touka. Cucrema  orcuéra.
OTHOCUTENBHOCTh ~ MEXAaHMYECKOTO  JBWKECHUA. PaBHOMEpHOE  MIPSMOJMHEHNHOE
nBr>keHue. HepaBHOMepHOe mnpsMoiiMHEHOE ABWKeHHe. CpefaHss UM MIHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JBUKCHUU.

VYckopenne. PaBHoyckopeHHOE npsiMosiHEHOE JiBMkeHne. CBOOOIHOE Ma/ieHHeE.
Onpitel ["anunes.

PaBHOMepHOE JBMXKEHHME MO OKpyXHOCTU. llepuony u dacrora oOpaunieHwus.
JIunelHas u yrioBas CKOpoCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHUE.

ITepsoii 3akoH HreroTroHa. Bropoit 3akoH Hprorona. Tperuit 3akoH HbroroHa.
[TpuHIMII CynIEpIIO3ULIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: Cwiia TPEHUS CKOJbKECHMS, CUJIa
TPEHUS TTIOKOSI, APYTHE BUJIBI TPEHUS.

Cuita TSKeCTU M 3aKOH BCEMUPHOTO TATOTCHHS. Y CKOPEHHE CBOOOIHOTO IMaJICHHUS.
Jemxenue mnanetr Bokpyr Connua. [lepBasi kocmuueckast ckopocTh. HeBecomMocTh u
MIEPErPy3KH.
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PaBHOBecue wmarepuanbHON TOuku. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTH.

Nmnynsc tema. M3meHeHne wnmiynbca. Mmiynbc cuiibl. 3aKOH COXpaHEHMS
UMITyJIbca. PeakTUBHOE JBUKEHUE.

Mexannueckass paboTa 1 MOIIHOCTh. PaboTa cui TsKecTH, YNpPyrocTd, TPEHUS.
CBs13b 5HEpruu U padboThl. [loTeHIIManbHast SHEPTHS TENa, OAHITOIO HAJl IOBEPXHOCTHIO
3emud. [loTeHumanbHas 3Heprus cxaton npyxxuHsl. Knnernueckas sHeprus. Teopema
O KUHETHYECKOU 3HEPIruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHH.

Jlemoncmpayuu

Habmoienne MexaHMuecKoro IBUKEHUS TeJla OTHOCUTENBHO Pa3HbIX T OTCUETA.

CpaBHeHHE ITyTEH U TPACKTOPUI ABUKEHUS OJTHOTO U TOT'O K€ T€JIa OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS IIPSAMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habitoienue 1BukeHMs Teja 1o OKpy>KHOCTH.

HabOmoneHne MexaHMYeCKHUX SIBJICHHWM, NPOUCXOASIIMX B CHCTEME OTCUéra
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KEHUU OTHOCUTEJIBHO KaOMHETa
bu3uKu.

3aBUCUMOCTb YCKOPEHUS TEJIA OT MACCHI TEJIA U IEHCTBYIOIIEH HA HETO CHJIBI.

HaGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUH TEIL.

N3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHHH.

Ileperaya uMIryabsca py B3aUMOJECUCTBUU TEJ.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IPU HEYNIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHne UMITyJIbca IPU a0COJIFOTHO YIIPYTOM B3aUMOIEHCTBHH.

Habutoienne peakTHBHOTO ABMXKEHUS.

CoxpaHeHne MeXaHU4eCKOW SHEPTrur IpH CBOOOTHOM IaJICHUU.

CoxpaHeHne MEXaHWYECKOM JHEpPruyM IpH JBMKEHUM Tela IOJ JEHCTBUEM
IIPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpyupoBanue TpakTa JUIisl pa3roHa U JajdbHEHIIEro paBHOMEPHOTO JBUKCHHS
IIapyKa WA TEICKKH.

OnpeneneHne cpemHed CKOPOCTH CKOJBKCHHS OpyCKa WM JIBIDKEHUS IIapuKa
110 HAKJIOHHOM TJIOCKOCTH.

OnpeneneHne yCKOPEHUs Tela MPU PaBHOYCKOPEHHOM JIBFDKCHUH 10 HAKJIOHHOW
TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBHYKCHHUH
0e3 Ha4aJIbHOW CKOPOCTH.

[TpoBepka THITOTE3BI: €CJIM NP PABHOYCKOPCHHOM JIBIDKEHHHW 0O€3 HadaabHOU
CKOPOCTH ITyTH OTHOCSTCS KaK Psii HEUETHBIX YHCE, TO COOTBETCTBYIOIIUE TPOMEIKYTKH
BPEMEHHU OJIMHAKOBBI.

12
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Uccnenoanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJBXKEHUSI OT CHJIbl HOPMAJIBHOTO
JTABJICHMUS.

Onpenenenue k03P GULIMEHTA TPEHUS CKOJIbKEHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenre pabOThl CWIbI TPEHHS TPU PABHOMEPHOM JIBDKEHHH —Tella
110 TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MCIOIb30BAHUEM
HEMO/IBIYKHOTO U TTOJIBUYKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannyeckue KoJ1e0aHusI M BOJTHbI

KonebarenbHoe npmwkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUU: TEPHOI,
4acToTa, aMIUINTyJa. MaremMaTH4eCKU W TPYKUHHBIA MasTHUKHU. [IpeBpaineHue
SHEPIUH NPU KOJIEOATEIHLHOM JIBUKEHUM.

3artyxarwniue kojieOanus. BeiHyxkaeHHbIE KoyieOanus. PezoHanc. MexaHuueckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKHUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL. J[JinHA
BOJIHBI M CKOpPOCTh €€ pacnpoCTpaHEHHs. MexaHWYeCKHE BOJIHBI B TBEPAOM TEJE,
CEHCMHYECKHE BOJIHEI.

3ByK. I'poMkocTh 3Byka M BbicOTa ToHa. OTpakeHwe 3Byka. MHpa3Byk wu
YIBTPa3BYK.

Jlemoncmpayuu
HaOmnronenue konebanuit Tes o 1eUCTBUEM CUJTBI TSDKECTH M CUITBI YIIPYTOCTH.
Ha6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.
Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.
Pacnpoctpanenue npo0IbHBIX M MOTIEPEUHBIX BOJIH (HA MOJICIIH).
Habmronerune 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimoi

Omnpenenenre YaCTOThI M MIEpHOIa KOJICOaHUH MAaTEMaTHICCKOTO MasTHUKA.

Omnpenenenre 4acTOThI U MEpUoa KoJIeOaHUN PYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH MEpUOIa KOJIeOAHHWM MOABEIICHHOTO K HUTHU Tpy3a
OT JUTMHBI HUTH.

HccnemoBanue 3aBUCUMOCTH  TIepHoJa KOJCOAHWH TPY)KHHHOTO MasTHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHUOJa KoJIeOaHUM Tpy3a, MOABEIICHHOTO K HUTH,
OT Macchl Tpy3a.

OnBITBI, JEMOHCTPHUPYIONIUE 3aBUCUMOCTH IEepHUoAa KOJCOaHWH TPYKUHHOTO
MasTHUKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHBI.

W3mepenune yckopeHus: CBOOOTHOTO TTa/ICHHSL.

Paznen 10. DiaekTpoMarHuTHOE M0JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
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DJEeKTPOMarHuTHOE ToJIE. DNEeKTpOMAarHUTHbIE BOJIHBL. CaoiicTBa
ANIEKTPOMArHUTHbIX  BoJH. Illkama  37neKTpoMarHUTHBIX — BoJH. Vcmosnb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnexTpomMarHuTHas mpupoja csera. CKkopocTs cBeTa. BosHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

JlabopamopHhwvie pabomul u onvimol
N3ydeHnne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO MOOUIIBHOTO TeneoHa.

Pa3znen 11. CBeTOBBIE SIBJIEHUSA

JIyueBag mopnens cBerta. Mcrounuku csera. IIpsmMosMHENHOE pacnpoCTpaHEHHE
ceeta. 3armeHuss ComHua u JlyHel. Otpaxenue cBera. [lmockoe 3epkano. 3akoH
OTpa)X€HUS CBETA.

[Ipenomnenne cBera. 3akoH npenomiieHHs cBera. llomHoe BHyTpeHHee
oTpaxkeHue cBera. VCcrmoap30BaHHE MOJHOTO BHYTPEHHETO OTPAa)KEHUS B ONTHYECKHUX
CBETOBOJAX.

JIunza. Xox myuedt B nuH3e. Ontudeckas cucrema (oToarmapara, MUKPOCKOIa U
Teneckona. I'a3 kak ontuyeckas cuctema. biM3opykocTs U JAIbHO30PKOCTb.

Pasznoxenue 6enoro csera B ciektp. OnbiTel HetoToHA. Cl0K€HNE CIEKTPAIbHBIX
1BeTOB. Jlucnepcus cBeTa.

Jlemoncmpayuu
[IpsiMonMHEHOE PacpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tomy4yenue n3oOpakxeHuil B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTHYeCKUN CBETOBO/I.
Xox stydeid B coOMparomieil JInHs3e.
XO0J1 Iyuer B pacCenBarOLIEH JIUH3E.
[Tony4yeHnue n300paxeHuil ¢ MOMOILBIO JIUH3.
[Tpuntun nevictBus poroanmnapara, MUKPOCKOTIA U TEJIECKOIIA.
Mopens rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tomy4yenue Genoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCHUMOCTH YIJIa OTPaKEHUsI CBETOBOTO JTyda OT yTIJia aJcHHUS.
N3yuenne XxapakTepUCTUK N300paKEHUs MTPEAMETa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yTJTa MPEJIOMIICHUSI CBETOBOTO JIy4a OT YIJia aJACHUS
Ha TPAHUIIE «BO3yX—CTEKIION.
[Tomy4yenue n3o0paxeHuil ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.
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Omnpenenenre HOKYCHOTO PACCTOSIHUAS U ONTUYECKOM CHIIBI COOMPAIOIIEH JTHH3BI.

OnbITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIEKTP.

OnbITHI 0 BOCHPUATHIO 1[BETA MPEIMETOB MPU WX HAOIIOACHUU Yepe3 IIBETOBBIC
(GUIBTPHL.

Pa3nen 12. KBanToBbIe sIBJIEHUSI

Onwitel  Pesepdopna u muranerapHas mozenb atroma. Moxens atoma bopa.
Hcnyckanue u norjouieHue ceera aromoM. KBanTel. JInHelyaTeie CIEKTPBHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHre aTOMHOTO Spa.
Hyknonnas monens atromHoro sijgpa. M3oronsl. PaguoaktuBHeie npespamienus. [lepuon
IIOJTypacIiajia aTOMHBIX SED.

SAnepHble peakuru. 3aKOHbI COXPAaHEHU 3apsA0BOIO U MAaCCOBOTO YUCEI. DHEPTUs
CBSA3M aTOMHBIX sAnep. CBs3b Maccel M 3Hepruu. Peakuuu cuHTE3a M JENEHUS SIEP.
Ncrounuku saeprun ConHIa U 3BE3I.

Anepnas odHepretuka. JIeMCTBHS pagMOAKTHBHBIX HW3JIYYECHHM Ha JKUBBIC
OpraHU3MBL.

Jlemoncmpayuu
CrexTpbl U3Iy4eHHUs U MOTJIOMICHHUS.
CnexTpbl pa3InvyHbIX Ta30B.
CnekTp Bogopoaa.
Ha6nronenue tpekoB B kamepe Buiibcona.
PaboTa cu€Turka HOHU3UPYIOIINX U3TyUEHUH.
Peructpanus uznydeHus: NpUPOIHBIX MUHEPATIOB U MPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

HabnroaeHue CIUIOMHBIX ¥ IMHEHYATBIX CIICKTPOB U3ITyUCHUSI.

HccenenoBaHue TPEKOB: M3MEPEHHE SHEPIHMH YACTHIIBI 110 TOPMO3HOMY ITyTH
(o potorpadusm).

W3mepenue panoakTHBHOTO (hOHA.

IHoBTOpHUTEJIHbHO-0000 AN MOTYJIb

[ToBTOpUTENHEHO-0000IAIOIIMI MOAYIbL TpPEAHA3HAUYECH MJIS CHCTEMaTU3allud U
0000IIeHNs MPEIMETHOTO COACPKAHUST U OIbITa JEATCIIBHOCTH, MPHUOOPETEHHOIO
IpU HU3YYEHUU BCErO Kypca (PU3MKU, a Takxke [Js TOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY AK3aMEHY MO (hU3UKe 7151 00yJarouXCsl, BHIOPABIIUX ATOT YUCOHBIM
peaMET.

[Ipy w3yyeHUH JAHHOTO MOJYJIS PEaTU3YIOTCSd W CUCTEMATHU3UPYIOTCS BUIBI
JESATETLHOCTH, Ha OCHOBE KOTOPBIX OOECIECYMBACTCS JOCTHKEHUE TMPEAMETHBIX H
MeTanpeIMETHBIX MJIAaHUPYEMBIX pe3yJbTaToB oOyueHwus, dbopmupyercs
€CTEeCTBEHHO-Hay4YHasi TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCJIEIOBAHUS
SIBJICHUHW MPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHITH (DU3NUECKUE SBJICHMUSI,
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MIPUMEHSISL TOJIyYEHHBIE 3HAHWS, pelaTh 3aJadyd, B TOM YHCIE KA4YE€CTBEHHBIE H
AKCIEPUMEHTAJIBHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIN XapaKTep JAHHOTO Pa3eia peau3yeTcs 3a CUET
TOT0, YTO OOYYAIOIIMECS BBIMOJHSIOT 3a1aHUsI, B KOTOPBIX UM MPEIJIaraeTcs:

HA OCHOBE MOJIyYCHHBIX 3HAHUU PACIO3HABATh U HAYYHO OOBSCHATH (PU3MUYECKHE
SBJICHUS B OKPYXAIOIIEH IPUPOJIE U TOBCETHEBHOM )KU3HH;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIENOBaHUS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
JUTSL IPOBEPKH TUIOTE3 U MOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBHI HamOOJee BaXXHBIX JOCTIIKCHHHA COBPEMEHHBIX
TE€XHOJIOTUM, HalpUMEp, MPAKTHUYECKOTO WCIIOJIb30BaHUS PA3JIMYHBIX HCTOYHHKOB

O9HCPIruyu Ha OCHOBC 3daKOHA HPCBPAlICHHA KW COXPAHCHHA BCCX HM3BCCTHBIX BHIO0B
OHCPI'UH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

W3ydyenne Qu3uku Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAaIPaBJICHO
Ha JIOCTM)KCHUE JIMYHOCTHBIX, METANpPEIMETHBIX M MpPEeIMETHBIX 00pa30BaTEeIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe msydeHus (pu3ukum Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs
y obyuatomierocst 0yayt chopMUpOBaHBI CIEAYIONINE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:

1) nIaTPHOTHYECKOT0 BOCTIUTAHMS:

IPOSIBJICHHE HMHTEpECa K HCTOPUUM U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOU
(bu3nYecKoil HayKH;

LIEHHOCTHOE OTHOLIEHHUE K JOCTUKEHUAM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpaskKAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

TOTOBHOCTh K aKTUBHOMY Yy4YaCTUIO B OOCYXJEHHUU OOIECTBEHHO-3HAUMMBIX
U OTHUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTHUYCCKUM TIPUMCHCHHEM JIOCTHIKEHUHN
busuky;

OCO3HAHHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHITUIIOB B EATEILHOCTH YUEHOTO;

3) 3CTeTHYECKOr0 BOCIIMTAHMS
BOCIIPUATHE OCTETHUUECKHUX KadecTB (DU3WYECKOM HaykKu: €€ TrapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IeHHOCTH HAYYHOTO TIO3HAHMSI:

OCO3HaHUE LIEHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHUs
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUIIIEW COCTABISIOUIEH KYJIbTYpPHI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, UHTEpeca K HCCIIEN0BATEIbCKON
NEeATEIbHOCTH;

5) popMupoBaHus KYJIbTYPHI 3I0POBbS U YMOIUOHAIBHOTO (JIATOMOJTYYHSI:
OCO3HaHWE IIEHHOCTM  Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXHOCTH MpaBUJI O€30MacHOTO TOBEIEHHUS Ha TPaHCIOPTE,
Ha JIOPOTrax, C AJIEKTPUUECKUM U TETIOBBIM 000pYI0BaHNEM B JJOMAIIHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBBIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOTO )K€ MpaBa y APYroro 4ejoBeKa;

6) TPyA0BOT0 BOCTIMTAHMS :

AKTUBHOE YYacTUE€ B PEIICHUM TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa30oBaTeNbHON OpraHu3aIii, TOpOJa, Kpas) TEXHOJOTHMYECKOW U COIUAIbHON
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

WHTEPEC K MPAKTUUECKOMY U3YUEHUIO TTpoeccuil, CBI3aHHbBIX C (PU3UKOI;
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7) 3K0JIOTHYECKOT0 BOCTTUTAHUA:

OpUEHTAIMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHHWH ISl PEIICHHS 3aJlad B 00J1acTH
OKpY>KaroIiel Cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OLICHKU UX BO3MOYKHBIX MTOCIIEACTBUN
JUISL OKPY KarOIIeH Cpeibl;

OCO3HaHME TII00ATBEHOTO XapaKTepa YKOJIOTHICCKUX TTPOOJIEM U Iy TEH UX PEIICHUS;

8) aganTanuu K H3MEHSIOIMMCS YCJIOBHSM COIHAJILHOW U MPHPOTHOM Cpe/bl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPHW BBITIOJIHCHUH HCCICIOBAHUN U MPOCKTOB
(bU3UYECKON HAMMPABIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEeIbHOCTD;

noTpeOHOCTh B (hOPMUPOBAHNHU HOBBIX 3HAHUH, B TOM unciie POpMYIUPOBAThH UICH,
MIOHSTHUSI, TUTIOTE3bI O PU3NUECKUX 00BEKTAX U SBJICHUSX;

OCO3HaHME Je(PUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JacTh
bu3uKy;

IJJAHUPOBAHKWE CBOETO PA3BUTHSA B MPUOOPETCHWHM HOBBIX (PU3NUYCCKHUX 3HAHUM;

CTPEMJICHHE aHAM3WPOBATh W BBISIBJIATH B3aUMOCBS3H TPHUPOMABI, OOIIECTBa U
PKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUI;

OIICHKAa CBOMX JICCTBUM C YUETOM BJIMSHUS Ha OKPYKAIOIIYIO CPEIY, BO3MOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbraTe ocBoeHUS MporpamMMmbl MO (PU3MKe HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanuss y  oOywarouierocs  OynyT  cOpMHpPOBaHbl  METANpeIMETHbIE
pe3ynbTaThl, BKJIIOYAIOIINE IIO3HABATEIbHBIC YHUBEpCAIbHBIE Y4YeOHBIEC IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YIeOHbIC ACHCTBUS, PETYIISITHBHBIC YHUBEPCATLHBIC
y4eOHBIC ICUCTBUSI.

IHo3HaBaTeibHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
ba3oBblie Jlornyeckue 1ecTBus:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKN OOBEKTOB (SIBICHUI);

yCTaHaBIMBaTh  CYLIECTBEHHBIM  NpPU3HAK  KiIacCU(PUKAIMK,  OCHOBAHUS
JUTs1 000OILEHUs U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B paCCMaTPUBAEMbIX (DaKTax, TaHHBIX
¥ HaOJIOJICHUSIX, OTHOCSIIUXCS K (PUBNYECKUM SIBIICHUSIM;

BBISIBJISITH IPUUMHHO-CJIC/ICTBEHHBIE CBSI3U MPU U3yYEHUHU (PU3NUECKUX SBJICHUN U
IPOLIECCOB, JeNlaTh BBIBOJABI C KCIOJb30BAHUEM JEAYKTUBHBIX U HMHIYKTUBHBIX
YMO3aKJIIOU€HUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEITUUNH;

CaMOCTOSTENILHO BBIOMpATh CMOCOO pereHus: ydeOHOM (Qu3nyeckor 3amadu
(cpaBHEHUE HECKOJIBKUX BApUAHTOB PEIlIEHNUs, BEIOOp Hanbosee MoIX0SIIETo ¢ yYETOM
CaMOCTOSITENTLHO BBIZICTIEHHBIX KPUTEPHUEB).
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ba3oBble ucciienoBarebCKHe 1eCTBUA:

UCTIONB30BaTh BOMPOCHl KaK HCCICNOBATEIbCKUH HHCTPYMEHT TIO3HAHWS,

MPOBOJIUTH IO CAMOCTOSTEILHO COCTABICHHOMY TUIAHY OIIBIT, HECIIOKHBIN
bU3MYEeCKUl  OKCIEPUMEHT, HEOOJBbIIOe HCCIAeAOBaHNEe (DUINISCKOTO  SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh HH(OPMAIIHIO, TIOTyYEHHYIO B XOIC
WCCJICTOBAHMSI WJTH DKCTICPUMEHTA;

CaMOCTOSITENIbHO  (popMysIHpoBaTh OO0OOIIEHHS W BBIBOJABI 110 pe3yiabTaTam
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHSI,

IIPOTHO3UPOBATh BO3MOXHOE JallbHEHIee pa3BUTHE (U3HUECKUX IPOIIECCOB,
a TaKXKe BBIIBUTaTh MPEANOJIOKEHUS 00 WX pa3BUTHM B HOBBIX YCJIOBHSX U
KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

OPUMEHATh PA3JMYHBIE METOJbl, HWHCTPYMEHTBI W 3alpOChl IIPU IIOUCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pU3HUeCcKOU
3a]1a4H;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATb W  HUHTEPIPETUPOBATh  HUH(POpPMALHIO
Pa3IMYHBIX BUJOB U (POPM IpEICTABICHMUS,;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (hOpMY MpeAcTaBiieHUuss UHPOpMaLUU U
WUIIOCTPUPOBATh pEIIaeMble 33Ja4d HECIIOKHBIMM CXEMaMM, JHarpaMMaMi, WHOHN
rpauKoil 1 ©X KOMOUHALIUSIMU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIe JeiiCTBHS:

B XO0/i¢ OOCYXJEeHHs yuyeOHOro MaTepualia, pPe3yiabTaTOB Ja0OpaTOpPHBIX padoT
U TIPOCKTOB 3aJ1aBaTh BOMPOCHI 1O CYIIECTBY OOCYKIaeMOW TEMbl W BBICKA3bIBATh
UJieu, HaleJCHHbIE Ha peIIeHHWEe 3aJaud U TOJJep)KaHue OJaroenaTeabHOCTH
0OIICHNS;

COTIOCTaBIIAITb CBOM CYXKIEHUS C CYXICHHSIMHU JPYTMX YYaCTHUKOB JHAayora,
oOHapYyKHUBaTh Pa3IMINE U CXOJCTBO MO3UITHI;

BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;

MyOJMYHO TIPEACTABIATh PE3YAbTaThl BBITIOJHEHHOTO (DU3UYECKOTO  OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUAYaTLHON pabOThHI
MIPY pelIeHUU KOHKPETHOUN (pU3HIECKON MPOOIEMBI;

IPUHUMATh LIEJM COBMECTHOU JIESITEIIbHOCTH, OPTraHW30BBIBATH JIEUCTBUS MO €€
JTOCTIDKCHHIO: PACTIPENEIATh PO, 00CYXIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, TOCTUTAs KAYECTBEHHOTO pe3yJibTaTa 10 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JEHCTBUS C IPYTUMHU WICHAMH KOMAH]IbI;

OIICHMBATh KAaueCTBO CBOEro BKJIaJa B OOHNUH TPOAYKT MO KPUTEPHSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM yUYACTHUKAMHU B3aHMOICHCTBHSI.
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PeryasiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE JTeHCTBUS
Camoopranu3anus:

BBISIBJISITH  TTPOOJIEMBI B JKM3HEHHBIX M YYE€OHBIX CHTYaIlUsiX, TpPeOYIOINUX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPUEHTHPOBATHLCS B PA3IUYHBIX TOIX0aX MPUHATHS pelIeHni (MHANBUIYAIBHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUH TPYIIION);

CaMOCTOSTEIIEHO COCTABJIATh AITOPUTM peIieHUsT (PU3NIECKON 3a1auu WK TUIaHa
UCCIICIOBaHMUSI C Yy4ETOM HMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATH IpeIiaraeMble BApUAHThI PEIICHUH;

JIeNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTE/VICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAalLlUH U IIpeJJiaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh NMPUUMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBbI B JEATEIbHOCTb (B TOM YHCIE B XOJ BBIIOJIHEHHS
(U3MYECKOro HCCIECOBAaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSM.

CTaBUTh ce0s1 HAa MECTO JAPYroro 4YejoBeKa B XOJ€ CHOpa WM JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro0.

MpU3HaBaTh CBOE MpPaBO Ha OMIMOKY MpU peleHUuU (PU3HUECKUX 3aJad WIH
B YTBEPIKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 7 kjiacce MpeAMETHBIE pe3ylbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

WCIIONIB30BaTh TOHATHSA: (U3NUYECKHE W XHUMHYECKUE SBIICHUS, HAOJIOIEHNE,
OKCIIEPUMEHT, MOJIEb, THUIIOTE3a, CIWHUIBI (PU3NYECKUX BEIWYMH, aTOM, MOJICKYJIa,
arperaTHble COCTOSIHMSI BellecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
IBIDKEHWE  (paBHOMEpPHOE, HEpPaBHOMEPHOE,  MPSMOJMHEHHOE),  TpaeKTOpHs,
paBHOACHCTByIOIIas cui, Aedopmanms (ympyras, IUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

pasnuyath sBieHus (auddy3us, TEmIoBOE JABMKEHUE YaCTHI[ BEIIECTBA,
pPaBHOMEpHOE JBWKEHUE, HEPAaBHOMEPHOE IABWIKEHUE, WHEPIUS, B3aUMOJCHCTBHEC TEII,
paBHOBecHE TBEPIBIX TENI C 3aKpEINIEHHON OCBHIO BpAIllCHUS, Tepenada JaBICHUS
TBEPIABIMHU TEJAMH, KUIAKOCTIMU M Tra3aMmu, aTMOC(hEpHOE IaBJCHUE, IJIaBaHUE Tell,
MIPEBPAIICHUS] MEXaHUYECKOW HSHEPryuu) IO OMHCAHUI0 WX XapaKTePHBIX CBOWCTB M
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUYECKHUX SIBICHUUW B OKPYXKAIOIIEM
MHpE, B TOM YHCie (PU3UUECKHE SIBJICHUS B IPUPOJIC: IPUMEPHI ABMKCHUS C PA3TUIHBIMHU
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CKOPOCTSIMA B XMBOW WM HEXKUBOM IPUPOJE, NEUCTBUE CHIIBI TPEHUS B IIPUPOJE U
TEXHUKE, BJIUSHUE aTMOC(EpPHOro JaBJICHHS HA KUBOM OpraHusM, IJIaBaHHUE PbIO,
pbhluard B TeJ€ YeJOBEeKa, MPHU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3ajadyy B y4eOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

OMKCHIBATh WU3YYCHHBbIE CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, IIyTh, CKOPOCTb,
CpemHsisl CKOPOCTh, CWJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TENA, CUJIA TPEHUS, JaBJICHUE
(TBEpIOrO TeENa, KUIKOCTH, rasa), BbITAJIKUBAIONIAs CHUJIa, MeXaHW4eckas padoTa,
MOIIHOCTh, TUJIEYO CHUJIBI, MOMEHT CHJbl, KO3()D(PUIMEHT TMONEe3HOr0o JACUCTBUSA
MEXaHU3MOB, KMHETUYECKas U MOTEHIMAJIbHASI SHEPTHsi), MPU ONMUCAHUU MNPABUIBHO
TPAKTOBAaTh (PM3UUYECKUN CMBICI UCTOIB3yEMbIX BETUYHH, X 0003HAUEHUS U €IUHUIIBI
¢u3nyecKuX BETWYHMH, HAXOAWTHh (HOPMYIbBI, CBS3BIBAIONINE MTaHHYIO (DU3HUYECKYIO
BEIMYMHY C JIPYTUMU BEIUYMHAMH, CTPOUTHh TpaUKd H3YYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEINYHH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SABICHHUS U TPOLIECCHI, HUCIONb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, mpaBuIo paBHOBECHS pbluara (0J0Ka), «30J0TO€ MPABUIIO» MEXaHUKH, 3aKOH
COXPAaHEHHUS MEXaHMYECKOH 3HEpPruu, MpH 3TOM J1aBaTh CIOBECHYIO (OPMYJIHPOBKY
3aKOHA U 3aIIUChIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBJICHUS, MPOLECChl M CBOWCTBA TEJ, B TOM YHUCJIE U
B KOHTEKCTE€ CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHME M3 1-2 JOrMYyecKkux IIaroB
c omopoit Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3UUECKUX SBICHUHN, PU3NUECKUX 3aKOHA WUITU
3aKOHOMEPHOCTH;

pemiath pacu€rHbele 3a7auyud B 1—2 JeiCTBUS, HCNONB3Ysl 3aKOHBI U (OPMYJIBL,
CBS3BIBAIOLIME (PU3MUECKHE BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 33/1a4M 3aMMChIBATh
KpaTKOe YCJIOBUE, MOJCTaBIATh (PU3MYECKUE BEIMYHUHBI B (OPMYJbl U MPOBOAUTH
pacuéThl, HAXOIUTh CIPABOYHbBIE JaHHBIE, HEOOXOUMBIE JIJIsl PELLIEHUS 3a]1a4, OLIEHUBATh
PEANMCTUYHOCTh OJMYYE€HHON (PU3UUECKON BEIUYUHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOYHO PELIUTh NPH MOMOIIM (PU3HYECKHUX
METOJOB, B OIIMCAHUU HCCIEIOBAHMUS BBIACIATH IPOBEPAEMOE IPEANOIO0KEHUE
(runoTesy), pa3nuyaTh 1 MHTEPIPETUPOBATH MOJYUYEHHBIN PE3yibTaT, HAXOUTh OLTMOKU
B XOJI€ OMBITA, JEJIaTh BBIBOJBI [10 €T0 PE3YyJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOAECHUIO (U3UYECKUX SIBICHUH WM (U3HUUYECKUX
CBOMCTB TeJl: (OpMYIUPOBATH MPOBEPIEMbIE MPEIIONIOKEHUS, COOUPATh YCTAHOBKY
U3 IPEJI0AKEHHOTO 000pYyI0BaHUS, 3aMCBIBATh X0 ONbITA U (POPMYIHPOBATH BHIBObI;

BBITIOJIHATD MPSIMbIE U3MEPEHUST PACCTOSIHUSI, BPEMEHH, MaCChl Tella, 00bEMa, CUIIBI
U TEMIIEpaTyphl C HUCIOIb30BAHUEM AHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, 3aNUCHIBATH
MOKa3aHus MPUOOPOB ¢ yUETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OHOU (PU3MUECKON BEIHMYUHBI OT JPYTron
C UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUKYIIIETOCS
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TeJaa OT BPEMEHHU JIBHXKEHHMSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHSI OT Beca Tella, KauecTBa
00paOOTKM TOBEPXHOCTEM TEI M HE3aBUCUMOCTU CHJIBI TPEHUs OT IUIOU[aax
CONPUKOCHOBEHHUSI TEJI, CUJIBl YIIPYTOCTH OT YJUIMHEHUS IIPY’KUHBI, BBITAIKUBAIOIICH
CWIBl OT 00bEMa NOrpyKEHHOM 4YacTH Tejda W OT IUIOTHOCTU JKHUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO0, YCIOBUI
IUIaBaHUs TEJ, YCJIOBUM paBHOBECHUS phluara M OJIOKOB, y4acTBOBaTh B IJIAHUPOBAHHUH
y4e0HOTO HCCIIEZIOBaHUSA, COOMpPATh YCTAHOBKY M BBINONHITH H3MEPEHHS, CIEHys
IPEJIOKEHHOMY IUIaHY, (UKCUpPOBATh pE3yJbTaThl IOJIYYEHHOW 3aBUCUMOCTHU
bu3nyecKuX BEIMYMH B BUJAC MPEIOKEHHBIX TaOJHIl U TpaduKOB, J€JaTh BBIBOJBI
10 pe3yJbTaTaM UCCIIEI0BaHNUS;

IPOBOJIUTH KOCBEHHbIE M3MEPEHMsI (PU3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KUIKOCTH W TBEPIOIO TeEla, CHUJA TPEHUS CKOJIBKEHWS, JaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CUJIa, ACHCTBYIONIAs HAa MOTPYKEHHOE B )KUIAKOCTb TENO, KO3PHUIUEHT
IIOJIE3HOTO JACHCTBUS MPOCTBIX MEXAHU3MOB), CIIEAYs IPEMIOKECHHOW HHCTPYKIIUN: TIPH
BBINIOJIHEHUH HM3MEPEHUN COOMpaTh SKCHEPUMEHTANIbHYIO YCTAHOBKY M BBIYMCIIATH
3HA4YCHHE UCKOMOM BEJIUYHMHBI;

coOnrofaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1adopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh IMPUHLHUIBI JIEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOLIAIOIINECS COCYAbl, OapOMETp, pbluar, MOJBUKHBIA U
HEIMOABW)XHBIN OJIOK, HAKJIIOHHAS MJI0CKOCTb;

XapaKTEpU30BaTh NPHUHIUIBI JEHCTBUA H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOpPOMl Ha MX OmucaHus (B TOM 4YHUCJE: MOAIUIMIHUKH, YCTPOWCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), UCMOJb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUNU U HEOOXOJIHUMBIC
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MpPUMEPHl (HAXOAUTh MHPOPMALMIO O NPUMEPAX) MNPAKTUUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUW B IIOBCEJHEBHOM >KM3HM JUIsl oOecreueHus
0e3omacHOCTH TMpU OOpalieHUH C NpuOOpaMu U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUS 3J0POBbS U COOJIIOICHUSI HOPM DKOJIOTHYECKOT0 MOBEAEHUS B OKPYKAIOIIEH
cpexe;

OCYIIECTBIISATh OTOOP MCTOYHUKOB MHpopManuu B MHTEepHETE B COOTBETCTBUHU
C 3aJJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUM U MyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAIMIO, KOTOPasl SIBISIETCS MPOTUBOPEUUBOI
WJIM MOKET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BaTh TPHU  BBINOJHEHUM YYEOHBIX 3a/laHuil  HayYHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOro COJIepXaHHs, CIpaBOYHbIE MaTepuaibl, PECypChl CETU
WuTepHer, BiIageTh MNpuéMaMH KOHCIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHuUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHbIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
2—3 WCTOYHUKOB HMH(pOpManuu (U3NYECKOTO COJEpKAaHHsS, B TOM UHUCIE MyOIMYHO
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JieNaTh KpaTKHe COOOIIEHUS O pe3yjbTaTax MPOEKTOB WM Y4€OHBIX HCCIEIOBaHUM,
IpU 3TOM TPaMOTHO HCIOJb30BaTh W3YUYCHHBIN MOHATHUIHBINA ammapaT Kypca (U3HKH,
CONPOBOKJIATh BBICTYINICHUE MPE3ECHTALNEN;

IIPH BBIOJTHEHUH YYEOHBIX POEKTOB U UCCIEAOBAHUM paclpeaesaTh 00sI3aHHOCTH
B TPYIIIIE€ B COOTBETCTBHUM C IOCTABJICHHBIMHU 3a/1a4aMH, CJICIUTD 32 BBIITOJIHEHNEM IIJIaHA
NCHCTBUM, aJlleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAX B JAESITEIBHOCTb TPYIIIIHL,
BBICTpanBaTh KOMMYHHMKAaTHBHOE B3aUMOACHCTBHUE, YUUTHIBAsE MHEHUE OKPYKAIOIIKX.

K koniy oOyueHnusi B 8 kjacce mpeaMeTHbIE pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE IBH)KEHUE aTOMOB H
MOJIEKYJI, arperaTHbIC COCTOSIHHS BEIIECTBA, KPUCTAJUTMUECKHEe W aMOopdHBIC Tena,
HACBIIIIEHHBIN U HEHACBHIIIIEHHBIN Tap, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS

SHEPrusi, TEIIOBOM JIBUTATEIb, JJIEMECHTAPHBIN JICKTPUUECKUAN 3apsifl, SIEKTPUUECKOE
ToJie, MPOBOJIHUKHU U JUAJICKTPUKH, MOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE MOJIE;
pasnuyaTh sBJIEHUS (TEIIOBOE PACIIMPEHUE U CKATHE, TEIUIONEepeaaya, TEnIoBOe
paBHOBECHE, CMAayMBAaHWE, KANWUISIPHBIC SBJICHUS, MCIAPECHHE, KOHJACHCAHS,
IJIABJICHHUE, KPUCTAJUIA3ALHS (oTBepaeBaHuE), KHUIICHUE, TerJIoneperaya
(TEenI0MpPOBOTHOCTh, KOHBEKIIUS, WU3JIYyUYCHHE), DJICKTPU3ALMS TEJ, B3aUMOJCHCTBUE
3aps0B, NEUCTBUSL DJICKTPUUECKOrO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aUMOJICHCTBUE
MAarHuToOB, JEHCTBUE MArHUTHOTO MOJIS HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHas
WHIYKIUS) 10 ONUCAaHWI0O MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBIICHUM B OKpPY>KarOIIEM
MHUpEe, B TOM 4ucjie (pu3nueckue SIBICHUS B MPUPOJE: MOBEPXHOCTHOE HATXKCHUE U
KallWJUISIPHBIE SIBJICHUST B TIPUPOAEC, KPUCTAIBI B mpupone, usiydeHue CoJHIa,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa30BaHHE pOCHI, TyMaHa, WUHEs, CHeEra,
AIIEKTPUUYECKUE SABJICHUS B aTMOC(]epe, JIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiiu, Jpeid MoarocoB, POJIb MATHUTHOTO MO JUIs AKU3HU Ha 3emiie, MOJspHOe
CUSIHHE, TIPU OTOM TMEPEBOAUTH TMPAKTUYECKYIO 3a7ady B Y4ueOHYIO, BBIJEIATH
CYILIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (DU3UUYECKUX SIBJICHUM;

OTNUCHIBATh HW3YYEHHbIC CBONCTBAa Tel U (DU3NYECKUE SIBJICHUS, HCIOIb3Ys
dbu3nyecKre BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHSS SHEPIus, KOJIMYECTBO TEIUIOTHI,
yAeNbHas TEIUIOEMKOCTh BEIIECTBA, yACNIbHAs TEIUIOTA IUIABIICHHUS, yIEJIbHAs TEIIIOTa
napooOpa3oBaHusl, ylelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KO3(PQGUUIMEHT IMOJIE3HOTO
JICUCTBUS TETUIOBOM MAIlMHBI, OTHOCUTEJIbHAS BJIAXKHOCTH BO3/1yXa, JJICKTPUUECKUM
3apsizl, CUIJIa TOKA, DJIEKTPUYECKOE HANIPSKEHUE, CONPOTHUBIICHUE ITPOBOAHUKA, YIAEIBHOE
COTNPOTUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUECKOTO TOKA), MPU OMUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIIOIB3YEMbIX BEIUYMH, O003HAUCHUS U
eAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbI, CBSI3BIBAIONINE JAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TpadUKd HU3YUEHHBIX
3aBUCUMOCTEH (M3UYECKUX BEJIMUUH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHHSI U TPOIIECCHI, UCIOIB3YS
OCHOBHBIC TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHUECKOW TEOpUM CTPOCHMS BEIlEeCTBa,
MPUHITUI CYNEPIIO3UIINH TT0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3aps/ia,
3akoH OMa 11 yvacTka nenu, 3akoH J[xoyns—JIeHra, 3aKOH COXpaHEHHUs! SHEPIUH,
IIPY ATOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alIMChIBATh €T0 MATEMAaTHYECKOE

BBIPAKCHHE;
OOBACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyalUMid  NPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  IIPUYUHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1—2 TOTMYECKHX 1IaroB ¢ onopoiu Ha 1-2
U3YYECHHBIX  CBOMCTBa  (DU3MUECKUX  SIBICHUH, (PUINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiaTh pacu€THble 3a1ayu B 2—-3 ACUCTBUS, HCIONB3YS 3aKOHBI U (OPMYJIbI,
CBSA3BIBAIOLIME (PU3MUECKHE BEJIMUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4M 3alMChIBATh
KpaTKO€ YCJIOBHE, BBISBJISTH HEIOCTATOK JAHHBIX JUIsl PEIICHUS 3aJa4yu, BhIOUpATh
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ PEIICHMS], IPOBOIUTH PACUETHI M CPABHUBATH
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JJTAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh HPU MOMOUIM (PUIUUECKUX
METOJOB,  HCNOJb3ys  ONMCAHWE  MCCIEAOBAHUsA,  BBIACISITH  MPOBEPSIEMOE
IIPEANIOJIOKEHNE, OLIEHUBATh IPABWIBHOCTh IOPsAKA IPOBEACHUsS MCCIECAOBaHUA,
JIeJIaTh BBIBOJIBL;

MIPOBOJIUTH OMBITHl MO HAOMIONECHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHX
CBOMCTB TeJ (KaNUWJUIAPHBIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3[yXa OT €ro o0beéMa,
TEMIIEPATYPBI, CKOPOCTH ITPOLIECCA OCTHIBAHUS M HArpeBaHUs IPU U3JIyYEHUU OT LBETA
U3llydame  (IOrJomarmIeld)  MOBEPXHOCTH, CKOPOCTb  MCHApEeHHsl  BOJBI
OT TEMIIEpaTypbl JKUAKOCTH M IUIOIIAAM €€ ITOBEPXHOCTH, OJJIEKTpU3aLUsa Tel U
B3aMMOJICHCTBUE DJIEKTPUYECKUX 3apsioB, B3aUMOIEHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJI3alMsl MATHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB, JEUCTBUSI MAarHUTHOTO IOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHMTa, CBOWCTBA SJIEKTPOJBUIATEIIS
MOCTOSTHHOTO TOKa): (OpMYyJIMpOBaTh MPOBEPSIEMbIE TMPEANOJI0XKEHUSI, COOUpaTh
YCTaHOBKY U3 IIPEJIOAKEHHOT0 000y I0BaHUS, OMMCHIBATh XO/1 OIIbITA U (POPMYITUPOBATH
BBIBO/IbI;

BBIIIOJIHATh IPAMBIE W3MEPEHUS TEMIIEPATYPbl, OTHOCHUTEIBHOW BIIAXKHOCTH
BO3/lyXa, CWJIbl TOKA, HANpPsOKEHUS C HCIOJIb30BAHWEM AaHaJIOTOBBIX MpPUOOpPOB U
JATYMKOB (PU3NYECKUX BEJIMYMH, CPAaBHUBATh pE3yJlbTaThl M3MEPEHUU C Yy4ETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3UYECKON BEIMYUHBI OT APYrou
C MCIOJIb30BAaHUEM NPSIMBIX HM3MEPEHHUI (3aBUCMMOCTH COMPOTUBIIEHUS IMPOBOJIHUKA
OT €T0 JUIMHBI, IUNIOAA1 TONEPEYHOTO CEYEHHUS U YJIEIbHOTO CONPOTHBIICHUS BEILIECTBA
MIPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HAMPSKEHNS HA TPOBOIHUKE,
UCCJIEIOBAHUE TIOCJEA0BATEILHOIO W TapaJJIeIbHOTO COEIUHEHUN MPOBOJHUKOB):
IJIAaHUPOBATH UCCJEIOBAaHUE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIenys
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peIOKEHHOMY IUIaHy, (PMKCHPOBATh PE3yJbTaThl MOTYYCHHON 3aBUCUMOCTH B BHJIE
TaOJIUI U TPapUKOB, 1€1aTh BEIBOJBI 110 PE3YIbTaTaM HUCCIIEI0BAHUS;

MIPOBOANTH KOCBEHHBIC U3MEPEHUS PU3NUECKUX BEIHUMH (yAeIbHas TETIOEMKOCTD
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHHUs, COOMpaTh HKCHEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys
IpEeJI0KEHHON UHCTPYKIUH, U BBIYUCIIATh 3HAUEHNUE BEJIMYMHBI,

coOnrofaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1adopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € ONOpPOM Ha WX OmucaHus (B TOM YHUCIE: CHCTEMAa OTOIUIEHUS JOMOB,
TUTPOMETpP, NapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUYETUMK DIEKTPUUECKOU
OHEPrUM, DJIEKTPOOCBETUTENbHbIE NPUOOPBI, HArpeBaTEIbHBIE 3JIEKTPONPHUOOPHI
(mpuMepbl), BIEKTPUUECKUE MPEAOXPAHUTENH, BJIEKTPOMArHuT, 3JIEKTPOABUTATEIh
IOCTOSIHHOTO TOKAa), HCHOJb3ysl 3HAHHUA O CBOMCTBAaX (U3NYECKUX SBJICHUUA U
HeoO0XouMble (PU3UUYECKNE 3aKOHOMEPHOCTH;

pacrno3HaBaThb IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENIbHbIE NPHUOOPHI
10 CXEMaM U CXEMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, JIBUTaTeIb BHYTPEHHErO CrOPAHMS, JJIEKTPOCKOI, PEOCTAT), COCTABIATH
CXEMBI 3JIEKTPUYECKUX LIENEH C MOCIEeI0BATEIbHBIM U MapaJUICIbHBIM COEIHMHEHHEM
AJIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUEHUS IIEMEHTOB AIEKTPUUECKUX LIETIEH;

MPUBOANTH TMPUMEPHl (HAXOIUTHh HWH(MOPMAIMIO O MPUMEpPAX) MPAKTHUYECKOIrO
UCIIOJIb30BaHUsI (PU3MYECKMX 3HAHMM B TOBCEAHEBHOW MXU3HM Mg 0OOecreyeHus
0€30IacHOCTH IpY OOpAIICHUH ¢ MPUOOPAMHU U TEXHUUECKUMU YCTPOWCTBAMU, COXPAHEHHS
3JI0pPOBbsI U COOJIIOIEHHSI HOPM 3KOJIOTUYECKOI0 MOBEICHUSI B OKPYIKAIOIIEH cpelie;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUW W MYTEM CpaBHEHUS AOIMOJHHUTENIbHBIX HWCTOYHHKOB
BBIACIATh MH(OpMaALUIO, KOTOpas SBISETCA MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBINOJHEHUH Y4YE€OHBIX 3aJaHUi HAYYHO-TOMYJISIPHYIO
IUTEPaTypy (U3MUYECKOTO COAEPKAHMS, CIPABOYHBIE MaTEpHUAIIbl, PECYPChl CETU
WuTepHeT, BiIageTh MNpUEMAaMH KOHCIEKTHUPOBAHUS TEKCTa, MpeoOdpa3zoBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOMW CHUCTEMBI B JIPYTYIO;

Co37aBaTh COOCTBEHHbIE MUCHMEHHBIE M KPATKHE YCTHBbIE COOOIIEHMs, 00001mas
MH(OpPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB (DU3MYECKOTO COAEpKaHUsA, B TOM YHCIIE
nyOJMYHO  TPENCTaBIATh  pe3yJdbTaThl  MPOEKTHOM  WJIM  HMCCIEeN0BaTEIbCKOU
JeSATEIbHOCTH, TIPU 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YYECHHbIM MOHATUHHBIA ammapar
Kypca (pU3HMKH, COMPOBOKIATH BBICTYIIEHUE MTPE3EHTALIUEH;

OpU BBINOJHEHUN Y4€OHBIX MPOEKTOB M HMCCIENOBAHUN (PU3MYECKHUX IMPOIIECCOB
pacnpenenarh O0sS3aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTABICHHBIMHU 3a/1auaMu,
CIIEIUTh 3a BBINOJHEHUEM IUIAHA JACHUCTBUH M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHMBaTh  COOCTBEHHBIM  BKJAJ B  JI€ITEIBHOCTh  TPYNINbl, BHICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, IPOSBIISISI TOTOBHOCTh pa3peniaTh KOH(IUKTHI.
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K koHiy oOyuenuss B 9 kijacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHUS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOuYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmanus (ymnpyras, miacTUdeckas),
TPEHUE, [ICHTPOCTPEMUTEIHHOE YCKOPEHUE, HEBECOMOCTb U MEPETPY3KH, LIEHTP THKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tella, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHWM U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAIIBHO30PKOCTh, CIIEKTPhI UCITYCKaHUS
U TIOTJIONEHNs, aib(a-, 0eTa- U TaMMa-u3IydeHus, M30TOIbI, SiAepPHAs SHEPTeTHUKA;

paszinyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEUHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOJHOE MaJIEHHUE TeJ, PABHOMEPHOE
JIBI)KCHUE TI0 OKPYXXKHOCTH, B3aUMOJEHCTBUE TeEJ, PEAKTUBHOE JIBIXKCHUE,
KoJieOaTeNbHOE [BI)KEHHUE (3aTyXalllMe W BBIHYXICHHbIE KOJIEOaHUs), pPE30HAHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKA, IPSAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKECHHE
Y MIPEJIOMJICHUE CBETA, TOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOkKEHUE OEJI0ro CBEeTa
B CIIEKTP M CJOXKEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCUSl CBETA, €CTECTBEHHA
PaIMOAKTUBHOCTH, BOBHUKHOBEHUE JIMHEHYATOTO CIIEKTPA U3IYyUYEHHs) M0 ONMMMCAHUIO UX
XapaKTEPHBIX CBOWMCTB U Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX AaHHOE (DU3UUYECKOE
SIBJICHHE;

pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIIEM MUPE
(B TOM uucie Gpu3ndecKue sIBJICHUS B MIPUPOJIE: MPUIUBLI U OTJIMBBI, IBHKCHUE TIJIAHET
ConHeyHO! CUCTEMBI, PEAKTUBHOE JABUKEHHUE KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
JKUBOTHBIMM, 3€MJIETPSICEHHE, CEHCMHYECKHWE BOJHBI, I[yHAaMH, 03XO, I[BETa Tel,
ONTUYECKHE  SIBJICHUS B  TPUPOAE, OUOJOTHYECKOEe  JIEWCTBHE  BUAMMOTO,
yIbTPaUOIECTOBOTO M PEHTIEHOBCKOTO W3Jy4YeHUH, €CTECTBEHHBIM PaJIMOAKTHUBHBIMN
(G oH, KOCMUYECKHUE JTYUYH, PAAMOAKTUBHOE U3 TyUYCHHUE MPUPOAHBIX MUHEPAJTIOB, JCHCTBHE
pPaIMOaKTUBHBIX M3JyYCHHI Ha OpraHu3M 4YeJIoBeKa), MpHU O3TOM [EPEBOJUTH
MPAKTUYECKYIO 3a7ady B Yy4e€OHYIO, BBIICNSITH CYIIECTBEHHbIC CBOMCTBA (IIPU3HAKH)
bU3HYECKUX SBICHHUI;

OMUCHIBATh HU3YYEHHbIC CBOMCTBA TeNl M (U3MUECKUEe SBICHUS, HUCIOIb3YS
dbuznyeckre BEIUYUHBI (CPEHSsI U MTHOBEHHAsi CKOPOCTh Tejla MpU HEPaBHOMEPHOM
JBH>)KEHUU, YCKOPEHHE, MEepPEMEIIECHUE, MyTh, YrjoBas CKOPOCTb, CWJIa TPEHHUs, CUJa
YIOPYTrOCTH, CUJIA TSHKECTH, YCKOPEHUE CBOOOJHOTO MaJEHUs, BEC Tejaa, UMITYJbC Tena,
UMITYJIBC CHJIBI, MEXaHWUYECKas padoTa WU MOIIHOCTh, MOTCHIMANbHAS DHEPTUS Tela,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHASI SHEPIHs CKATOW MPYKHUHBI,
KMHETUYECKasi SHEPIus, MOoJHAs MEXaHWYecKasi SHEPIusl, MepUoJ] U 4acToTa KoJeOaHuH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOpPOCTh CBETa, IIOKa3aTellb
MPEJIOMIICHUSI Cpeflbl), TP OINMUCAHUM TPABUIBHO TPAKTOBaTh (DU3MYECKUM CMBICI
UCIIOJIb3YEMbIX BEJIMYWH, 0003HAUYCHUS M €AUHUIBI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(bopMyIIbI, CBS3BIBAIONINE JTaHHYIO (U3MYECKYIO0 BEJIMYMHY C APYTUMHU BEIMYMHAMU,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;
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XapaKTEepHU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SBJICHHUS U TPOIECCHI, HUCIOIb3YS
3aKOH COXPAaHECHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYNEPIO3HUIINN
CWJI, TIPUHIIUI OTHOCUTENbHOCTH [ amwies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPETIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
U MacCOBOTO UYHCENT TIPH SJISPHBIX pPEaKIusAX, MPH OSTOM JaBaTh CIOBECHYIO
(GOpMyITHMPOBKY 3aKOHA U 3alTMCHIBATh €T0 MATEMATHUECKOE BBIPAKCHHE;

OOBSACHATH (PU3WYECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluli  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  MPHYUHHO-
CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ OMOpPOi Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SIBJICHUH, (U3NUECKHX  3aKOHOB  WIIA
3aKOHOMEPHOCTEI;

pemaTth pacu€THble 3aauydl (OMUpAIOLIUMEecss Ha CUCTeMy U3 2-3 ypaBHEHHIA),
WCITOJIB3YysI 3aKOHBI M (OPMYJIBI, CBSI3bIBAIONIE (DU3UYCCKHE BEITUUYMHBI: HAa OCHOBE
aHaJM3a yCIIOBUA 3aJ[a4M 3alMChIBATh KPATKOE YCJIOBHE, BBIABIATH HEJIOCTAIOIINE WU
U30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIC JIs PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (PU3HICCKON
BEJIMYUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEUIUTh MPHU MOMOIIM (PU3HUYECKHUX
METO/IOB,  HWCIIOJNB3yS  OMHCAaHWUE  WCCICIOBAHWSA,  BBIACIATH  IPOBEPSIEMOE
MPEANOJIOKEHNEe, OIICHWBATh TPABWIBHOCTH TOpSIIKA TIPOBEICHUS HWCCICAOBAHMS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOICHHUM U OTIBITOB;

IIPOBOJUTH OMNBITHl MO HAOMIOJACHUI0 (U3MYECKUX SBICHUN WM (DUINYECKUX
CBOMCTB TeJ (M3yuyeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpPAaHEHUSI DHEPTHH,
3aBUCUMOCTbH TIepHOoia KOJIeOaHNH TTPYKUHHOTO MasTHUKA OT MACChl Tpy3a M )KECTKOCTH
NPY)KWHBI W HE3aBUCHMOCTh OT aMIUTATYAbl MajbIX KoOJcOaHMA, MPSMOJMHEHHOE
pacnpocTpaHEeHHE CBETa, Pa3okKEHUE OEIoro CBeTa B CIEKTpP, M3Y4YEHHUE CBOMCTB
M300pakeHUs B TJIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs MpeaMeTa B coOuparoien
JIMH3€E, HaOJII0IEHUE CIIONIHBIX M JIMHEHUYATHIX CTIICKTPOB MU3YyUEHHUS): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pyAOBaHMS, OMMCHIBATH XOJ] ONBITA U
€T0 pe3yJIbTaThl, JOPMYIUPOBATH BEIBOIBI;

IIPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisisi CpeaHee
3HaUC€HUE U3MepsAeMOoN BeIMYMHBl ((POKYCHOE paccTosiHue CcoOUparomel JIMH3bI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHUS (M3MEPUTEITBLHOTO MTPUOOPA);

MIPOBOJIUTH UCCIICTOBAHNE 3aBUCUMOCTEHN (PU3HUECKUX BETUYNH C UCIIOIH30BAHUEM
MPSIMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TMPU PABHOYCKOPEHHOM JIBU>KEHUU
0e3 HavYaJIbHON CKOPOCTH, TIEpHUOIa KOJIeOAaHWH MAaTEMaTHYECKOTO MasTHHUKA OT JUTHHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKEHUS CBETAa OT yrja MaJeHUs W yIjia MPEeIoMIICHUS
OT yIJIa aJicHus): TUIAaHUPOBATh MCCIIEIOBAHNE, CAMOCTOSITEILHO COOMPaTh YCTAHOBKY,
(bUKCUPOBATh PE3YJIbTAThl MOJYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYUH B BHUIE
Tabnui u rpauKoB, AEJIaTh BHIBOJBI 10 Pe3yJIbTaTaM UCCIEIOBAHMS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUsS (U3MUYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpEHHE Tela MPU PaBHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHUE CBOOOJIHOTO MaJICHUS,
HKECTKOCTh TPY>KUHBI, KOAGOUIIMEHT TPEHUs CKOJBXKEHUS, MeXaHudeckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHYECKOTO U MPY>KUHHOTO MassTHUKOB,
ONTUYECKAas CUJIa COOMPAIOIIEH JIMH3BI, PAIMOAKTUBHBINA (OH): TUTAHUPOBATH U3MEPEHUS,
coOupaTh SKCHEPUMEHTAIIBHYI0O YCTAaHOBKY U BBIIIOJHATH HW3MEPEHHUS, CIENys
NPEMIOKEHHOW HWHCTPYKIMU, BBIYMCIATH 3HAYEHUWE BEIWYMHBI W aHAJIU3UPOBATh
MOJTYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTU U3MEPEHU;

coONo/IaTh MpaBWJia TEXHUKU OE30MacHOCTH IMpu pabore ¢ J1adopaTopHBIM
000pyI0BaHUEM;

pazauyaTh OCHOBHBIE IPU3HAKH M3YUYEHHBIX (PU3HMUECKUX MOJENEH: MaTepruaibHas
TOYKa, A0COJIOTHO TBEPIOE TEJIO, TOUYCYHBIM WCTOYHUK CBETA, JIyd, TOHKas JIUH3A,
IUIAaHETapHAsi MOJENb ATOMA, HYKJIOHHAS MOJIEJIb aTOMHOTIO $1pa;

XapaKTepU30BaTh NPUHIUMBI ACUCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPON Ha UX ONMMCAHUA (B TOM YMCIE: CIIUIOMETP, AATYUKU MOJIOKEHHUS,
PAcCTOSIHUS U YCKOPEHUSI, PAKeTa, 3X0JIOT, OUKH, IEPUCKOM, (POTOAIIAPAT, ONTHIECKUE
CBETOBOJIbl, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), wucnosb3ys 3HaHUS
O CBOMCTBaX (PU3UUECKUX SIBJICHUN U HEOOXOUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PHCYHKHM H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB MPHU PEIICHUN
y4eOHO-IPAKTUYECKUX 3a/ady, ONTHUYECKHE CXEMbl I TOCTPOEHUS H300paxKeHui
B IJIOCKOM 3€pKajie U cOOMparouieil JINH3E;

OPUBOJUTH MpUMEPhl (HaXoAUTh HHGPOPMALUIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU Il OOECHEUYEHUS
O0e3omacHOCTH TMpu OOpalieHuH C NpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3J0POBbS U COOJIIOICHHSI HOPM YKOJIOTMYECKOTO MOBEJIEHUS B OKpYKatoLen
cpene;

OCYIIECTBIIATh MOUCK HH(popManuu Qundyeckoro coaepxxkanusi B HHtepHere,
CaMOCTOATENbHO (OPMYIUPYS TMOUCKOBBIM 3amMpoc, HAXOAWUTh IMYTU OIpPEAesICHUs
JIOCTOBEPHOCTH TOJIy4EHHOH MHQOpMAIMM Ha OCHOBE WMEIOIIUXCS 3HAaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

WCIIOJIb30BaTh TMPHU BBINOJHEHUH Y4YE€OHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COACpXkKaHMs, CIPaBOYHbIE MAaTepHallbl, PECYpChbl CETH
WuTepHer, BrageTh MNpuEéMaMH KOHCIEKTHUPOBAHUS TEKCTa, MpeoOdpa3zoBaHUs
nH(popMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE THCbMEHHBIE M YCTHbIE COOOILEHUS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJbKHX HMCTOYHUKOB (DU3UUECKOTO COAEpN aHUs, IyOJIMYHO
IPEACTABIIATH PE3YJIbTATHI IPOCKTHOM WIIM UCCIIEI0BATEIBCKON IEATEIHOCTH, IPH 3TOM
IPAMOTHO MCIIOJIb30BaTh M3YYEHHBIM TNOHATUWHBIA anmapar HM3y4yaemMoro pasjena
GU3MKM W CONPOBOXKAATh BBHICTYIUIEHUE TMpE3eHTAlMel ¢ Yy4€TOM OCOOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.
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7 KJIACC
Ne HaunmMenoBanue KomnuectBo | [Iporpammuoe comepkanue |  OCHOBHBIC BUJIBI JEATSIHHOCTH 00yUJaIOIIHXCS
/1 pa3zesioB U TEM 4acoB

y4eOHOTO MpeaMeTa

Pazznen 1. ®usnka u ee poJb

B IOBHAHUHU OKPYKAKOIIEro MUpa

1.1 | ®usuka—Hayka 2 ®du3nka — HayKa o npupojie. | BrisiBiaeHUe paznuuuil Mexx1y GU3HUYECKUMU U
0 MpUpoe SBneHUsI IPUPOIBI. XUMHUYECKUMH TPEBPAIICHUSIMH.
dusnyeckue sIBIEHUS: PacmoznaBanue u kinaccuukanus GU3nIecKux
MEXaHUYECKHE, TEIUIOBLIE, | SIBJIEHUHM: MEXaHUYECKUX, TEIIOBBIX,
ANEKTPUUYECKHE, ANEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MAarHuTHBIE, CBETOBBIE, Ha6nronenue n onvcanue PU3NYECKUX sIBICHUAN
3BYKOBBIC
1.2 | ®dusnueckue 2 dusnueckue BEIUYUHEL. OnpeneneHue UeHbI ASICHUS Kb
BEJIMYMHEI N3mepenne hpuzndeckux HU3MEPUTEIILHOTO MpHoopa.

BeJIMUUH. PU3NUECKUE
npubopsl. [lorpemHocts
U3MEPEHNN
MexayHapoaHasi cucteMa
€IUHULL

N3mepenne MTMHEeNHBIX pa3MepPOB TEI U

IIPOMEKYTKOB BPEMEHHU C YUETOM IOTPEIIHOCTEN.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TEA.
N3mepenue TeMiiepatypbl Ipu HOMOITA
AKUJKOCTHOTO TEPMOMETpPA U IaTUMKa
TEMIIepaTyphI.

BrinonHeHne TBOpUECKHUX 3a4aHUM 110 TTIOUCKY
CIOCOO0B U3MEPEHUS HEKOTOPBIX (PU3UYECKIX
XapaKTEpUCTHK, HAIIPUMED, Pa3MEPOB MaJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJBIINX PACCTOSHUHN, MAJIbIX
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IPOMEXYTKOB BpeMeHu. OO0Cyx1eHne
Hpe/araeMbIX Crioco00B

1.3. | EcrecTBenHO- 2 Kak ¢usuka u npyrue BriaBrkeHre runoTes3, 00bACHAIOIMIMX IPOCThIE
HAy4YHBIN METOA €CTECTBEHHBIE HAYKU SBJICHMSI, HAIIPUMeED:
MO3HAHUS U3y4aroT IpUpPOAY. — II0YEMY OCTAHABIIMBAETCS ABHKYILEECS
EcrecTBeHHO-Hay4YHBIN 10 TOPU30HTAJILHOM OBEPXHOCTH TEINO;
METOJI TO3HAHUS: — IIOYEMY B KAPKYIO IOTOAY B CBETJION OACKIE
HaOJIIOJICHNE, TOCTAaHOBKA MpOXJIAAHEHN, YeM B TEMHOU. [Ipennoxenune
Hay4HOI'0 BONpOcCa, CIIOCOOOB MPOBEPKU TUIIOTE3.
BBIJIBUKEHUE TUIIOTE3, [IpoBeaenue ucciaenoBanusl Mo NPOBEPKE KaKoil-
HKCIIEPUMEHT IO IPOBEPKE | TUOO TUIOTE3bI.
TUIO0TE3, 00bICHEHUE [TocTpoenue npocTerdmmx Moaenen Gu3nIecKux
HA0JIF0TAEMOTO SIBJICHHUS. SABJICHUM (B BUJIE PUCYHKOB WJIM CXEM), HAIPUMED
Onucanue pu3NIECKUX naJieHUe MpeaMeTa; NpSIMOIMHEHHOE
SBJICHUH C TOMOIIbIO pacnpoCTpaHEHUE CBETa
MOJIEJIEN
Htoro no pazneiny 6

Pa3nen 2. IlepBoHayainbHble

CBCACHHUSA O CTPOCHHUH BELIECTBA

2.1

Crpoenue BeliecTna

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pazmepsbl. ONbITHI,
JIOKa3bIBAIOIIME
TUCKPETHOE CTPOEHHE
BEIIECCTBA

HaGntonenue u unTepnperanys OnbTOB,
CBUETEIBCTBYIOMNX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHUH BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJE.

OueHka pa3MepoB aTOMOB U MOJIEKYJI

C UCTIOJIb30BaHueM (hoTorpaduid, MOTYyYEHHBIX
Ha aTOMHOM CHJIOBOM MuUKpockone (ACM) —
naboparopHas pabota no reme: «OleHKa
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TaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBanueM Gotorpaduii)y».
Omnpenenenue pa3MepoB MajbIX Tel

2.2 | IBmxeHne u
B3aMMO/ICHCTBUE
YaCTHII BEIISCTBA

JIBM>KEHUE YaCTHUII
BemecTBa. CBsA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TEeMIEPaTypoil.
BpoyHoBcKO€ ABUKEHHE,
b dy3us.
B3aumoneiicTBue 4acTuiy
BEILIECTBA: MPUTSKCHUE U
OTTAJIKUBAHUE

Habmonenue u 06bacHeHue OpOyHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[IpoBenenue u 0OBICHEHHE OTBITOB

110 HaOJIIOJEHHUIO TEIIOBOTO PACIIUPEHUS ra30B.
[IpoBenenue u 0ObSICHEHHUE OIBITOB IO
O0OHapY>KEHUIO CHJI MOJICKYJISIPHOTO TIPUTSKECHUS
Y OTTAJIKUBAHUSI

2.3 | ArperatHbie
COCTOSIHMSI BEIIECTBA

ArperatHbie COCTOSTHUSA
BEILIECTBA: CTPOCHUE ra3oB,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TEL.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSTHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Omnurcanue (¢ UCIOJIb30BaHUEM TIPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IMUUd B CTPOSHUH Ta30B,
XKUIKOCTEH U TBEPABIX TEI.

OO0BscHEHNE MAJION COKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TEJ, OOJIBIIION CKUMAaEeMOCTH Ta30B.
OObsicHeHue coxpaneHust PopmMbI TBEPABIX TE U
TEKY4YECTH KUIKOCTH.

[IpoBencHME ONBITOB, TOKA3BIBAIOIINX, YTO

B TBEPIOM COCTOSIHUH BOIBI YACTHIIBI HAXOASATCS
B CpEJIHEM JaJibllie APYT OT Apyra (MJIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

YcTaHOBJICHUE B3aUMOCBSI3H MEXKTY
0COOEHHOCTSIMU arperaTHhIX COCTOSTHUM BOJIbI U
CYIIIECTBOBAHNEM BOJIHBIX OPTaHU3MOB

(MC — 6uomorus, reorpadusi)

Hroro no pazaeny
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Pazaen 3. /I[Bu:keHne H B3aUMOAeliCTBHE TeJl

3.1 | MexaHnuueckoe 3 MexaHuyeckoe TBHKEHHE.
JIBUKCHUE PaBHOMEpHOE 1
HEpaBHOMEPHOE JIBIKEHHE.
Ckopocts. Cpenssist
CKOpOCTh TIpU
HEPaBHOMEPHOM
IBUKEHUU. Pacuér mytu u
BPEMEHH JIBUKCHUS

HccnenoBanue paBHOMEPHOTO IBHXKCHHS,
OTIpe/ieNIEHUE ero MPU3HAKOB.

Ha6nronenue HepaBHOMEPHOTO JABUKEHUS U
OTIpe/IeNICHUE €ro OTIIMYUI OT PAaBHOMEPHOTO
JIBUKCHHUSL.

Omnpenenenne CKOpOCTH paBHOMEPHOTO
JBIDKEHUS (IIapuKa B )KUJIKOCTU, MOJIETTU
AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa 1o HAaKJIOHHOH TIOCKOCTH
Petenue 3a7a4 Ha onpeiesieHre MyTH, CKOPOCTH
¥ BPEMEHU PaBHOMEPHOTO JBUKCHUSI.

AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BpEMEHU

3.2 | UHepuus, Macca, 4 SABneHne UHEPIUU. 3aKOH
TUIOTHOCTh uHepuuu. B3aumoencteue
TeJl KaK IpU4YrHa
U3MEHEHUSI CKOPOCTH
JBIDKEHUS TeJl. Macca kak
Mepa UHEPTHOCTH Tela.
IImoTHOCTH BeniecTna.
CBs13b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJT

B eUHMIIE 00BEMA
BEIIIECTBA

OOBsICHEHHE U TIPOTHO3UPOBAHUE SBJICHHIHA,
00YyCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IPOUCXOJIUT IIPH TOPMOKCHHH MU PE3KOM
MaHEBPE aBTOMOOWIIS, TOYEMY HEBO3MOXKHO
MT'HOBEHHO IPEKPATHTh ABMKCHUE Ha BEJIOCHIIE]IC
VI CaMOKaTe H T. 1.

[TpoBeacHUE M aHAIIN3 OIBITOB,
JEMOHCTPHPYIOIINX U3MEHEHUE CKOPOCTH
JBUKCHHS TEJIa B pe3yJIbTaTe ICHCTBUS Ha HETO
JAPYTUX TeIL.

Perienrie 3aau Ha onpe/eIeHre MacChl Tejla, ero
00BbE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €ro MaccChl IpH
B3auMoieicTBUM Tel. 3MepeHue macchl Tena
Pa3IMYHBIMU CTIOCOOAMH.

Ornpenenenre IOTHOCTH TEJIA B PE3yJIbTATe
U3MEpPEHHUs €ro Macchl U 00BEMa

3.3

Cwnna. Buape! cun

14

Cuia kak XxapakTepHUCTHKA
B3aUMOJEHCTBHUS TEN.
Cuita ynpyrocT# ¥ 3aK0H
I'yka. 3mepenne cuibl

C MOMOUIBIO TMHAMOMETDA.
SIBneHHE TATOTEHUS U CUJIa
TskecTH. Criia TSKECTH
Ha JPYTuX TUIaHeTax.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaIpPAaBJIECHHBIX MO OJHOMN
IIPSIMOM.
PaBHOpelicTBYIOIIIAs CUII.
Cuna tpenus. Tpenue
CKOJIbKEHHS U TPEHUE
1okos1. TpeHue B npupoae
U TEXHUKE

N3ydenue B3auMOEHCTBUS KaK IPUYMHBI
MU3MEHEHUS CKOPOCTH TeJia WK ero AeopMaInu.
Onucanue peaibHbIX CUTyalil B3aUMOJIEHCTBUS
TEJ C IOMOIIBIO MOJIENICH, B KOTOPBIX BBOJIUTCS
MOHATHE U H300paKEHUE CHIIBI.

Nzyuenwne cuibl ynpyroctu. MccrnenoBanme
3aBUCHUMOCTH CHJIBI YIPYTOCTH OT yJJTMHEHUS
PE3WHOBOTO LITHYPA WX TPY>KHUHBI

(c mocTpoeHueM rpaduka).

AHanu3 IpaKTUYECKUX CUTYAIUH, B KOTOPHIX
IPOSIBIISIETCS IEUCTBUE CUIIbI YIIPYTOCTH
(ynpyrocTs Msi4a, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHanu3 cuTyalui, CBSI3aHHBIX C SBIICHUEM
TSATOTCHUS.

OO0bsicHeHUE OPOUTATBLHOTO ABUKEHUSI IJIAHET

C UCIOJIb30BAHUEM SIBJICHMSI TATOTEHUS U 3aKOHA
UHEPITUH.

W3mepenue Beca Tena ¢ HOMOIIbIO THHAMOMETPA.
O6ocHOBaHME ATOTO CIIOCO0a U3MEPEHHUSL.
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Ananm3 n MOJICIUPOBAHUC ABJICHUA HCBECOMOCTH.

DKCIEepUMEHTAIBHOE MTOJIYYEHUE MPaBUIIA
CJIOKEHUS CWJI, HAIPABJICHHBIX BJOJIb OJJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PABHOJICMCTBYIOIIEH CHIL.

N3ydenune cuiibl TpEHUS CKOJIBKEHUS U CUIIBI
TPEHUs I1OKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 IPAKTHYECKUX CUTYallUH, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBLIECHUS WK
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKax,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIINITHUKOB, IIJIABAHUE BOJIHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHOIb30BaHUEM
dopMy1 A pacuéra CUIIbI TSKECTH, CUIIbI
YIPYTOCTH, CUIIbI TPEHUS

Hroro no pazgeny

21

Pa3znen 4. JlaBienue TBEPABIX TeJl, dKMIAKOCTENH U ra30B

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, )KUIKOCTAMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBETUICHUS
naBiieHUs. /[aBieHue rasa.
3aBHUCUMOCTB JaBJICHUS
rasa ot o0béma,
TeMITepaTyphl.

Amnann3 1 00bsICHEHHUE ONBITOB U MMPAaKTHYCCKHUX

CUTYalluH, B KOTOPBIX MPOSBIISETCS CUIIA
JIaBIICHUSL.

O6ocHOBaHKE CIOCOOOB YMEHBILIECHUS U
YBEJIMYCHUS 1aBJICHUSI.

W3yuenue 3aBUCUMOCTH JaBJICHUS ra3a
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[lepenaua naBienus
TBEPBIMU TEIIAMH,
KUIAKOCTSIMHU U Ta3aMH.
3akoHn [Tackans

0T 00bE€Ma U TEMIIEPATYPHI.

N3zyuenue ocoOeHHOCTEH nepeayn 1aBIeHUS
TBEPABIMH TENIAMH, KUAKOCTIMHU U Ta3aMH.
O060cHOBaHME PE3YIHTATOB OIBITOB
0COOEHHOCTSIMU CTPOCHHUS BEILIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSHUSX.
DKCTepuMEHTAIBHOE TI0Ka3aTeNIbCTBO 3aKOHA
Iackas.

Pemenwne 3ana4 Ha pacu€T gaBieHUs TBEPIOTO
Tena

4.2 | JlaBrieHUE )KUIKOCTH 3aBUCUMOCTH JaBJICHUS UccnenoBanue 3aBUCUMOCTHU JABJICHUS KUIKOCTH
KUIKOCTH OT TIIyOUHBI. OT TJIyOUHBI OTPYKEHUS U TNIOTHOCTH KUIKOCTH.
[TneBMatuueckue mamuubl. | HaGmonenue u o0bsICHEHUE THAPOCTATUYECKOTO
I'mppocrarnueckuii IapaJiokca Ha OCHOBeE 3akoHa [lackais.
napajokc. Coobmaromuecs | M3ydeHune coOOOMIAIONIMXCS COCY/IOB.
cocynbl. ['uapapnmuueckue | PemeHue 3aj1au Ha pacy€T NaBiICHUS KUIKOCTH.
MEXaHU3MBbI OObsicHeHne TPUHITUIA TSUCTBUS
TUAPABIMYECKOTO Mpecca, MTHEBMATUYECKUX
MaIIIHH.
AHanu3 1 00bSICHEHUE MTPAKTUUECKUX CUTYAIIUMH,
JEMOHCTPUPYIOLIUX MPOSIBJICHUE JTABJICHUS
XKUIKOCTH ¥ 3aKkoHa [lackais, Harpumep
IIPOIIECCOB B OPTaHU3ME MPH TITyOOKOBOTHOM
HBIPSTHUU
4.3 | AtmochepHOe Atmocdepa 3emiu u DKCneprUMEHTAIBHOE OOHApYKEHUE
JABJICHUE aTMoc(epHOe JaBJCHUE. aTMOC(EpHOTO /TaBJICHUS.

[IprumHEI cymiecTBOBaHUs

Anann3 1 00bICHEHUE OIBITOB U IMPAKTUYCCKUX
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BO3IYIITHON 000JI0YKH
3emuu. OnbiT Toppruuesnm.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpPHOTO JaBICHUS
OT BBICOTHI HaJl yPOBHEM
Mopsi. [Ipubopsl

JUTSI U3BMEPEHUS
aTMoc(epHOTro JAaBiIeHUs

CUTYalluH, CBA3aHHBIX C JICHCTBUEM
aTMOC(EepHOro J1aBICHUSI.

OOBscHEHNE CYLIECTBOBaHUS aTMOC(hEpHI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUSI Ha JPYTUX IU1aHeTax u JIyHe.
OO0bsacHEeHNE N3MEHEHHUS INTIOTHOCTH aTMOC(hEphl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JABJIEHUS OT BBICOTHI.

Pemenue 3a1au Ha pacu€t aTMOCPEPHOTO
JABJICHMUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepoua

4.4

JleiicTBHE KUJIKOCTHU U
rasza Ha Iorpy>kKe€HHOE
B HUX TEJIO

JlencTBUE )KUJIKOCTH U Ta3a
Ha NOTPYKEHHOE B HUX
Tea0. BelTagkuBaromas
(apxumenioBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxormnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
AKUJKOCTH U ra3a Ha NOTPYKEHHOE B HUX TENO.
OrnpeneneHre BoITAIKUBAIOIICH CUJIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KUJKOCTb.

[IpoBeaenue u 00CykA€HUE ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITAIKABAIONIEH CUJIbI, ICUCTBYIOIIEH HA TEJIO
B KHUIKOCTH, OT 00BEMa MOTPYKEHHOU

B )KMIKOCTb YaCTH TeJIa U OT IJIOTHOCTH
YKUJIKOCTH.

IIposepka nezagucumocmu 8blmanrKusaroujeil
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccwl mena.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE

0T 00bEMA OTPY>KEHHOM B )KUIKOCTh YaCTH Teia.
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Pewenue 3a1a4 Ha IpMMEHEHKE 3aKOHA
ApxuMea 1 yCloBUs IJIABAHUS TEII.
KoncrtpynpoBsanue apeomerpa niun
KOHCTPYUPOBAHUE JIOJKU U OIIPEACIICHUE €€
IrpPy30H0AbEMHOCTH

Hroro no pazgeny

21

Pa3nen 5. PaboTa u MOIIIHOCTH. JHEprust

5.1

Pabora 1 MOIIHOCTH

3

Mexannyeckas padora.
MormHoCTE

DKCIEPUMEHTAIBHOE ONPEAETIEHUE
MEXaHUYECKOU pabOThI CUIIbI TSDKECTH

IIPY MAJICHAN TEeJa U CUIIbI TPEHUS

IpY pAaBHOMEPHOM MEPEMENIEHUH Tea

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér momtHocTH, pa3BUBacMOM Mpu NOABEME
110 JIECTHULIE.

Peienue 3a1a4 Ha pacu€T MexaHM4eCKO paboThI
Y MOILHOCTHU

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
pbIvar, 0JI0K, HAKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlyara.
[Ipumenenue npasuia
paBHOBECHS pbIyara

K 0JIOKy. «30510TO€
npaBuiio» mexanuku. KITJ]
MPOCTBIX MEXaHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY ¥ TEXHHUKE

OrnpeneneHre BHIUTPHIIIA B CUIIE POCTHIX
MEXaHU3MOB Ha MPUMEPE phluara, NOoJABUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
UccnenoBanue ycioBUsi paBHOBECHSI pblyara.
OO0Hapy)eHre CBOMCTB MPOCTHIX MEXaHNU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY M TEXHUKE, a TAK)KE

B ’KUBBIX OpraHU3MaXx.

DKCIepuMEHTaIbHOE J10Ka3aTeIhCTBO PAaBEHCTBA
paboT Npu NPUMEHEHUH TPOCTHIX MEXAHU3MOB.
Onpenenenue KII/] HaKJIIOHHOM MJIOCKOCTH.
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Pemenune 3ana4 Ha MpuMEHEHUE TPaBUJIa
paBHOBecus peryara v Ha pacuét KIT/]

5.3 | Mexannveckas 4 MexaHuyeckast SHEpTHsL. DKCrepUMEHTAJIBHOE ONPEICIICHUE N3MEHEHNUS
SHEPrUs Kunernueckas u KUHETUYECKOW U MOTEHIIMATbHON YHEPTUU Tea
MOTEHILIMAIbHAs SHEPT U IIPU €r0 CKAaThIBAHUU 110 HAKJIOHHOM MJIOCKOCTH.
[Ipespamenue ogquoro Buaa | GopMynMpoBaHue Ha OCHOBE HCCIEAOBAHUS
MEXaHHYECKON SHEPTUU 3aKOHA COXPaHEHUsI MEXaHUUECKON SHEPIUH.
B JpYyrou. 3aKoH O06cyxaeHue rpaHul] TPUMEHUMOCTH 3aKOHA
COXPAHEHUs SHEPTUU COXPAHEHUs YHEPTHUHU.
B MEXaHHKE Pemenue 3aau ¢ UCMOJIb30BAHUEM 3aKOHA
COXpPaHEHUs SHEPTUU
Hroro no pazaeny 12
PeszepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME

38




denepanbHas pabouas nporpamma | dusnka. 7—9 kaccel (0a30BbIi YPOBEHB)

8 KJIACC
No HanmenoBanue KomnuectBo | IIporpammHoe coaepkanue OCHOBHBIE BU/JIBI JICITCIIBHOCTH 00YUYaOIIUXCs
/1 pa3/iesioB U TeEM 4acoB
y4eOHOro rpeaMera
Pasznen 1. TenioBbI€e IBJIEHUA
1.1 | CrpoeHue u cBoMcTBa 7 OCHOBHBIC TTOJIOKCHUS Habmronenue u nHTEpIIpeTanus OIbITOB,

BCIICCTBA

MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUHU CTPOCHUS BEILECTBA.
Macca u pa3mepsl aTOMOB U
MoseKyd. OMbITHL,
ITOATBEPKAAOIINE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU.

Mopaenu TBEPAOTO, )KUAKOTO
¥ ra3000pa3HOr0 COCTOSIHUI
BEILIECTBA.
Kpucrammueckue n
amop(dHbIe TENA.
OOBsicCHEHHE CBOMCTB I'a30B,
YKUJIKOCTEU U TBEPABIX TEI
Ha OCHOBE I10JIOKEHUMN
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. CMaunBaHUE U
KaNWUISPHBIC SIBJICHUSL.
TennoBoe pacmupenue u
cxKartue

CBHJICTEJILCTBYIOIIUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOECHUU BEUIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 no o1ieHMBaHUIO KOJMYECTBA
aTOMOB WJIU MOJIEKYJ B €/IMHHUIIE 00BEMA
BEILECTBA.

AHaJIN3 TEKCTa JPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa nosmsl Jlykpenus «O npupone
BeIei») ¢ M310’)KEHHEM 000CHOBAaHUM aTOMHOM
rUnoTe3sl (CMbICIOBOE uTeHue). OleHKa
yOeIUTEeTbHOCTH ATUX 0OOCHOBAHUM.
OO0bsicHeHuEe OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
mubdy3un 1 pazTuauil MEX1y HUIMH Ha OCHOBE
IIOJIOKEHUN MOJIEKYIISIPHO-KUHETUYECKOU
TEOPUU CTPOCHHUS BEIIECTBA.

OOBsicCHEHUE OCHOBHBIX Pa3Inyuil B CTPOSHUH
ra3oB, )KUJIKOCTEU U TBEPIBIX TEN

C UCTIOJIb30BAHUEM TOJIOKEHUN MOJICKYJISIPHO-
KMHETUYECKOU TEOPHUH CTPOEHUS BEILIECTRA.
[IpoBeaeHue ONBITOB MO BBIPALUBAHUIO
KPUCTAJLJIOB TOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenennie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KAUJUISIPHBIE SIBJIICHUS U
SABJICHHE CMa4YlBaHUSI.

OOBsicHEHUE POJIH KaTWJUISIPHBIX SBJICHUN

JUIS IOCTYIUIEHHS BOJbI B OPTaHU3M PacTEHUI.
HaGuronieHnue, npoBeieHre U 00bsICHEHHE
OMBITOB MO HAOJIOIEHUIO TETNIOBOTO
pacCUIMPEHHUsI Ta30B, KUIAKOCTEN U TBEPABIX TEIL.
OO0bsicHeHUE coXpaHeHUsI 00bEMA TBEPABIX TEI,
TEKYYECTH >KHJIKOCTH (B TOM YHCIIE, pa3HULIBI

B TEKYUECTH JIJIsl pa3HbIX JKUIKOCTEN),

JABJICHUS Ta3a.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHUS BO3]lyXa OT €ero o0béma u
HarpeBaHUs WIA OXJIAXKACHUS, U UX OOBICHEHUE
HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
AHanu3 NpakTUYECKUX CUTYalU, CBSI3aHHbBIX

CO CBOMCTBAaMH I'a30B, JKUJIKOCTEU U TBEPIBIX TEI

1.2

TennoBele mporeccsl

21

Temneparypa. Cs3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBVXKCHUS
yactull. BHyTpeHHss
sHeprusi. CrnocoOsl
VU3MEHEHHUsI BHYTPEHHEN
SHEPruu: TeIIonepeaada u
coBepieHrue padboTel. Buabl
TEIIONepeaauu:

O060CHOBaHKE TIPABWIT H3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
ITKaJI TEMIIEPATYPHI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH
SHEPTHH Tea B pe3yJIbTaTe TeIUIoNepeIaun 1
pabOThI BHEITHUX CHII.

HaOmronenne u 00bsICHEHHE OIBITOB,
00CYXICHHE TPAKTUICCKUX CUTYAIIHH,

40



denepanbHas pabouas nporpamma | dusnka. 7—9 kaccel (0a30BbIi YPOBEHB)

TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3ITyYCHUE.
KosnuecTBO TEMIOTHI.

VY ienbHasg TENI0EMKOCTh
BelecTBa. TernjaoooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHUE TETIOBOTO
6ananca. [1naBinenue u
OTBEp/ICBaHUE
KPUCTAJUIMUECKUX BEIIECTB.
VY nenpHas Temiora
TJIaBJICHUSL.
[TapoobOpa3zoBanue u
KoHAeHcanus. Mcrapenue.
Kunienune. Y nennHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTB TEMIIEPATYPbI
KUIIEHUS OT aTMOC(EpPHOTO
JABJICHUS.

Brnaxnocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenbHas TeninoTa
CrOpaHusl.

[Tpunumne! padoThI
TerioBbixX ABurareneit KI1/]
TEIJIOBOTO JIBUTATEIS.
TennoBble ABUraTeNn U

JIEMOHCTPHUPYIOIINX Pa3TMYHBIC BUIBI
TEIUIoNEepeaadn: TEIIONPOBOAHOCTb,
KOHBEKIINIO, N3ITyYeHHE.

HccnenoBanue siBICHUS TEINIOOOMEHA

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycraHoBIEHUS TEMIIOBOTO
PaBHOBECHUS MEXKy TOPSYEH U XOJIOIHON BOJOM.
Onpenenenue (M3MEPEHUE) KOIUYECTBA
TEIUIOTHI, MOTYYEHHOTO BOJOW MPH TEIII000MEHe
C HarpeThIM METAJUIMYECKUM LIUIHH]IPOM.
Onpenenenue (M3MEPEHNE) YACIbHON
TEIUIOEMKOCTH BEILIECTBA.

Pemmenue 3a7a4, CBI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIIOEMKOCTH

IPH TETJIO0OMEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCIIOJIb30BaHUS TEIIJIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB, HAIPUMED, B LIETIAX
SHEProcOEepPeKCHUS: TEIIION3OISAIHA,
sHeprocOeperarIye KPoIIlH,
TEPMOAKKYMYJIATOPHI U T. 1.

Habnronenue sBineHuit ucnapeHus u
KOHJICHCAIIUH.

HccnenoBanue npouecca ucnapeHus
PA3JIMYHBIX KUJIKOCTEM.

OObscHeHUE ABICHUI UCTIAPEHUS U
KOH/ICHCAllMU Ha OCHOBE aTOMHO-
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3aIlUTa OKPYKAKOIIeH
Cpelpbl.

3aKOH COXpaHEHHUS U
peBpaIllCHUs YHEPTUU
B TEIUIOBBIX IPOLIECcax

MOJIEKYJISIPHOTO YUEHHUSI.

Ha6J'II-0I[eHI/I€ 1 00BsCHCHHE Imponccca KUIICHUA,

B TOM YHCJIE 3aBUCIMOCTH TEMITEPATyPhI
KUTICHUS OT JaBJICHUS.

Onpenenenue (U3MEPEHUE) OTHOCUTEIBHON
BJIQYKHOCTH BO3/IyXa.

Habnronenue nporecca riaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED, JIb/IA.
CpaBHEHHE MPOIECCOB MIIABJICHUS
KPUCTAJUTMUECKUX TEJ U Pa3MATICHUS

IIPY HarpeBaHUU aMOP(HBIX TEJL.
OrnpeneneHue (M3MEpPEHUE) yICIBHON TEIIOTHI
TUTABJICHUS JIB]IA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KPUCTAJUIM3AI[MU HA OCHOBE ATOMHO-
MOJICKYJIIPHOTO YUEHUSI.

Pemenue 3ama4, CBSA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TEeTIoNepeaaqn PH TIIaBICHUH U
KpUCTAUTA3AIIH, UCTIAPCHUH U KOHJICHCAIINH.
AHanu3 cCUTyanuii IpakTUYECKOTO MPUMEHEHUS
SIBJICHHUW TUIABJICHUS U KPUCTAJUIN3AIINH,
HaIpUMeEp, MOTYICHUE CBEPXUUCTHIX
MaTepHayioB, COJIEBasi TPEJIKa U Jp.

AHanu3 paboTsl 1 00BSICHEHHE TPUHITUTIA
JIEUCTBUS TETIJIOBOTO JIBUTATEJIS.

Brrurcnenue KonmuecTBa TEIIIOTHI,
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BBIJICJISIFOIIETOCS TTPU CTOPAHUY PA3TAYHBIX
BUI0B TomuBa, u KIIJI neurarems.
OO0cyx1eHue SKOJIOTMYECKUX MOCIEICTBUI
WCII0JIb30BaHUS JIBUTATENIC BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUAPOITCKTPOCTAHIIUMA

Hroro no pazgeny

28

Pa3nen 2. Diekrpuyeckue u

MAarHuUTHbIC ABJICHUSA

2.1 | DnekTpuyeckue
3apsiabl.
3apsKEHHBIE Tella U
UX B3aUMOJICHCTBUS

7

DIIeKTpU3aLHus TEl.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. Bzanmonencteue
3apsHKEHHBIX TEll.

3akoH KynoHna (3aBUCUMOCTh
CHWJIbI B3aUMOJICCTBUS
3apsHKEHHBIX TeJ

OT BEJIMYUHBI 3aPSI0B U
PACCTOSTHUSI MEXKTy TEJIaMH ).
DIIEKTPUYECKOE TOJIE.
Hanpsiox€nnocts
AIEKTPUYECKOTO TTOJIS.
[IpuHun cynepno3uuuu
3JIEKTPUYECKUX TTOJIEN

(Ha KaU€CTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aToma.
[IpoBOogHMKH U

Habmronenue u mpoBeieHHE ONBITOB

110 DJICKTPU3AIIUU TeJI IPU CONTPUKOCHOBEHUH U
VHIYKIUEH.

Habmronenne n o0bSICHEHNE B3aUMOACHCTBUS
OJTHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEll.
OOBsicCHeHHUE NTPUHIIKTIA JSHCTBHUS SJISKTPOCKOTIA.
OOBsiCHEHHUE SBIICHUM JICKTPU3AIINT

TP COMIPUKOCHOBEHHH TEJ M MHIYKITHCH

C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AIIEKTPUYECKUX 3aPsIIOB B BEIIECTRE.
Pacno3naBanme n 0ObsICHEHUE SIBJICHUMN
AJIEKTPHU3AIMHY B TIOBCETHEBHOM KU3HH.
Habmronenne u o0bSICHEHHE ONBITOB,
WUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
3JIEKTPUYECKOTO 3apsa.

Habmro1eHune onbITOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
HccnenoBanue nemcTBUs IIEKTPUIECKOTO OIS
Ha TIPOBOJIHUKHU U JUDJICKTPUKHU
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TUBJIEKTPUKHU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiaa

2.2

[TocrossHHBINM
ANEKTPUYECKUN TOK

20

DIIEKTPUYECKHI TOK.

VY cI10Bus CyIlIECTBOBAHHUS
AIEKTPUUECKOTO TOKA.

W cTOYHMKY TOCTOSIHHOTO
ToKa. JlericTBUs
AIEKTPUYECKOTO TOKA
(TernoBoO€, XUMHUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUI TOK

B )KMIKOCTSAX U raszax.
DIIEKTPUYECKAS LIETIb.
Cuua Toka. DIIeKTpu4ecKoe
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH OMa JiJ1g yyacTka
uenu. [locnenoBarensHoe U
napauiesIbHOE€ COeIMHEHUE
IPOBOJTHUKOB.

PaboTa u MOUTHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon J[xoyns—JIenua.
DIIEKTpUYECKUE LU U

HaGnronenue pa3nuuHbIX BUIOB JEHCTBUSA
AJIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICUCTBUS B IOBCEJHEBHOM KU3HU.
Habmtonenne BO3SHUKHOBEHHUS Ta30BOT0 pa3psija
Y BJIEKTPUYECKOTO TOKA B JKUIKOCTH

COopka 1 UCTIBITAHUE DIIEKTPUUECKOM TIeNH
MOCTOSIHHOTO TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3mepenne 3JIeKTpUIEeCKOro HanpsIKEHUS
BOJIbTMETPOM.

[IpoBenenuie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €TO0 JJIMHBI, IUIOLIA]IA MTONEPEYHOTO CEYEHHUS
U MaTepuarna.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA,
IPOTEKAIOIIETO YEPES PEUCTOP,

OT CONPOTHUBJICHHS PE3UCTOPA U HAIPSIKEHUS
Ha PE3HUCTOpE.

[IpoBepka nmpaBuiia CII0KEHUS HAITPSKEHU N
IIPY MOCJIEIOBATEIBHOM COEUHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia Juisi CUIIbI TOKa

IIPU NapAJLIETbHOM COCIMHEHUN PE3UCTOPOB.
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OTpeOUTEH
AIIEKTPUICCKOM SHEPTUN
B ObITy. KopoTkoe
3aMbIKaHHUE

AHaJIN3 CUTYalH MOCIEN0BATEIBHOIO U
NapajuIeIbHOTO COEAUHEHHUS TPOBOIHUKOB

B JIOMAIITHUX AJIEKTPUUECKUX CETSIX.

Pemenue 3anau ¢ ucnonb3oBanueM 3akoHa Oma
1 hopMy pacué€Ta IEKTPUIECKOTO
CONIPOTHBJIEHUS [P MTOCIEA0BATEILHOM U
napauieIbHOM CO€IMHEHUU TTPOBOHUKOB.
Onpenenenre padOThI AIEKTPUUECKOTO TOKA,
IPOTEKAIOLIETO YEPE3 PE3UCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanune 3aBUCUMOCTH CUJTBI TOKA YEPE3
JAMIIOYKY OT HaIpsDKeHMs Ha Hel. Onpenenenue
KIII narpeBarens.

Uccnenosanue npeodpa3zoBaHus SHEPTUU

IIpU MOIbEME Ipy3a DIIEKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPOWCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHNEe TPUYUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIINATIA ACHCTBUS TIJIABKUX MTPEJOXPAHUTEIICH.
Pemienue 3a1au ¢ ucnoiab30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUS

ITocTossHHBIE MAarHUTHI.
B3aumoericteue
ITIOCTOSIHHBIX MarHuTOB.
MarsauTtHoe 1noJie.
MarsauTtHoOe 110J1€ 3eMIIn

HccnenoBanue MarHuTHOTO B3aUMOCHCTBUS
IMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHuTOB IIPU UX OOBEIMHEHUH U Pa3/ICIICHUH.
HccnenoBanne MarHUTHOT'O B3aUMOICHUCTBHUSI
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U €TI0 3HAUYCHUE JJIs )KU3HU
Ha 3emiie. OnbIT OpcTea.
MarsauTtHoe noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHUTOB

B TeXHHUKE. [[eiicTBue
MarHUTHOTO MOJIS

Ha IPOBOJHUK C TOKOM.
DNEKTPOABUTATEND
MMOCTOSSHHOT'O TOKA.
Hcnons3oBaHue
AIEKTPOJBUrATEIICH

B TEXHUUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX 0OBEIUHEHUH U Pa3/IeJICHUN.
[IpoBeaeHne ONbITOB IO BU3yaIU3aldH MOJIS
MIOCTOSTHHBIX MarHuTOB.

N3yueHue siBneHNs HAMarHMYMBaHUsI BEIIECTBA.
HccnenoBanue nencTBUs JJIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBUCUMOCTB CHUJIBI B3AUMOJICUCTBUS KATyIIKU
C TOKOM U MarHuTa OT CUJIbl U HAIIPABJICHUS TOKa
B KaTylIKE.

AHaJIN3 CUTyalni TPAaKTUYECKOTO MPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUIIMHE).
N3yuenue nercTBUs MAarHUTHOTO MOJIS

Ha IPOBOJIHUK C TOKOM.

N3yyeHne neicTBUS SJICKTPOABUTATENS.
N3mepenue KIIJI anexkTpoasurarenbHON
YCTaHOBKH.

Pacrnio3znaBanue u aHanu3 pa3IM4HbIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopt, OBITOBBIE YCTPOUCTBA U JIP.)

2.4

DneKTpoMarHuTHas
WHTYKITAS

OnbiTel @apanes. SABieHue
3JIEKTPOMArHUTHOM
uHayknuu. [pasuio Jlenua.
DJIEKTPOreHepaTop.

OIBITEI IO UCCIICIOBAHUIO SIBICHUS
3JIEKTPOMArHUTHOW MHIYKIIUN: UCCIICIOBAHUE
VM3MECHCHUN 3HAYECHUS Y HAIIPABJICHUS
MHIYKIHMOHHOTO TOKa
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Crioco0bI notyueHus
ANEKTPUYECKON DIHEPTHH.

DNEeKTPOCTaHIIUU
Ha BO300OHOBIISIEMBIX
UCTOYHHUKAX YHEPTHH
Wroro 1o pazaeny 37
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KJIACC
Ne HaumenoBanue Komnuectso | IIporpammuoe conepikanue | OCHOBHBIE BUJIBI JEATEILHOCTH O0YHAIOIIUXCS
/1 pa3liesioB U TeM 4acoB

y4eOHOTO IpeaAMeTa

Pa3n

e 1. Mexanuuyeckue siBJIeHUS

1.1

MexaHuueckoe
JIIBIYKEHHE U CIIOCOOBI
€ro OIMCaHusA

10

MexaHnYecKOe IBHKEHHE.
MarepuanbHasi TOUYKA.
Cucrema otcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO IBUKECHUS.
PaBHOMEpHOE
IPSIMOJIMHEWHOE JIBH>KECHHUE.
HepaBnomepnoe
NPSAMOJIMHENHOE IBUKEHHUE.
Cpennsisi 1 MTHOBEHHasI
CKOpPOCTB TeJa MpHu
HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOyCKOpeHHOE
MPSIMOJIMHENHOE IBUKECHUE.
CBoOomHOE TIaJIcHUE.
Omngitel [Nanumnes.
PaBHOMEpHOE NBUXKEHKE

10 OKPYKHOCTH.

[lepuon u wacrora
obparmenus. JInaeitHas u
YIJIOBasi CKOPOCTH.

AHanu3 1 00CyXIeHHE PA3TUIHBIX IPUMEPOB
MEXaHUYECKOTO JIBUKEHUSI.

OO6cy:xeHre rpaHuil IPUMEHUMOCTH MOJIENN
«MaTepualibHas TOUKay.

Omnucanne MEXaHUYECKOTO ABMXKEHUS
pa3IMuHbIMU crioco0amu (ypaBHEHUE, Ta0IUIIA,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAlUH, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUOKCHUSL.

HabntoieHue MexaHn4ecKkoro ABMKEHUS TeJia
OTHOCHUTENFHO Pa3HBIX TeNl OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HbIX
TE€JI OTCUETA.

Amnanus tekcra ["anuiest 00 OTHOCUTEIBLHOCTH
JIBUKCHWSI; BBITTOJIHEHUE 3aJaHHUH 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenve cpegHel CKOPOCTU CKOJIbKEHUS
Opycka Wiu ABMKEHUS IIapuKa M0 HAKIIOHHON
TUIOCKOCTH.

AHanu3 1 00CyXIeHUEe CIIOCOO0B
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LenTpocTpemurenbHoOe
YCKOpEHUE

NPUOJIMKEHHOTO ONPEIeTICHUSI MTHOBEHHOM
CKOPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIapUKa B )KUJIKOCTH, MOJIETTU
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
Ornpenenenue nyTu, TPOMICHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJla

1o rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBH>KCHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIONINX CKOPOCTh
(ctmIOMETpOB).

Brluncnenue myTyu U CKOpOCTH NPpHU
PABHOYCKOPEHHOM IPSIMOJIMHENHOM JIBUKEHUN
Tena.

Ornpenenenue NpoAEeHHOTO MyTH U YCKOPEHUS
JIBIDKEHUSA TeJia Mo rpaduKy 3aBUCUMOCTU
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIUHENHOTO
JIBU>KEHUS T€Ia OT BPEMEHHU.

Ilposepka cunomeswi: eciu

npuU pagHOYCKOPEHHOM OBUIHCEHUU

Oe3 HauaNbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeYémHulX yuces, mo
COOMEemcmeyouue NPoMeHCymKu 6pemenu
O0OUHAKOBDL.
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OrnpeneneHue yCKOpeHuUs Tela

IIPU PABHOYCKOPEHHOM J[BUKEHUU

10 HAKJIOHHOM IIJIOCKOCTH.

N3mepenre neproa U 4acToThl 00OpaIieHus
TeJa Mo OKPYKHOCTH.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JBUYKEHUS Te€Jla M0 OKPY’KHOCTH.

Pemenune 3a1a4 Ha onpeneneHue
KHUHEMaTHUECKUX XapaKTEPUCTHK
MEXaHUYECKOTO JIBM)KEHUS Pa3IMYHbIX BHJIOB.
Pacnio3znaBanue v npuOIMKEHHOE OMUCAaHUE
Pa3IMYHBIX BUJOB MEXAHUYECKOTO JIBUKECHHUS
B IIPUPO/I€ U TEXHUKE (Ha MpUMeEpPax CBOOOTHO
NaJaroIINX TeJl, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Jp.)

1.2

B3aumonelictBue Ten

20

IlepBrIii 3akoH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHa.
[IprHIMD cymneprio3uun
CHIL

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

Cuiia TSHKECTH U 3aKOH
BCEMHUPHOI'O TATOTEHUS.

Habmronerue u 00CyXJICHHE OIBITOB

C IBMDKCHUEM TeJjla IMPY YMEHBIIIEHUH BIIUSHUS
JPYTHUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Amnanus texcra ["anuies ¢ onrcaHuem
MBICJICHHOT'O SKCIICpUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHEHHE 33JITaHUH 110 TEKCTY (CMBICTIOBOE
YTCHUE).

OOcyXaeHnue BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCYETA.

HaOmronenue u 06Cykx/1eHre MEXaHUYECKUX
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Y ckopenne cBOOOTHOTO
najeHus. J[BUKEHHE TUIaHEeT
Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMocTs 1 neperpy3ku.
PaBHOBeCcHE MaTepranbHOU
TOYKU. AOCOITIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpauieHus.. MOMEHT CHUIIBL.
LlenTp TsKECTH

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

1 YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JIeiCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUII0KEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 u 00bsICHEHUE SIBJICHUIM

C UCII0JIb30BaHMUEM BTOPOTO 3aKkOoHa HproTOHA.
Pewenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa HbpOTOHA U MpaBUIIa CIIOKEHUS CHIL
Onpenenenue )XECTKOCTH NPY>KUHBI.

AHanu3 cuTyaiuii, B KOTOPHIX HAOTIOIAI0TCS
yrnpyrue negopManuu, u uxX o0ObsICHEHUE

C HCTOJIb30BaHUEM 3aKkoHa [ 'yka.

Pewienue 3aga4 ¢ HCNOJIb30BAaHUEM 3aKOHA
I'yka.

HccenenoBanne 3aBUCUMOCTH CUJIBI TPEHUS

CKOJIBXKCHHSA OT CUJIBI HOPMAJIbHOI'O JaBJICHUS.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMS.
Onpenenenue ko3P puueHTa TpeHUs
CKOJILKCHUSI.

H3Mepenune CuItbl TPEHUS TIOKOS.
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Pemenue 3aaa4 ¢ ucnonb30BaHUEM (HOPMYIIbI
JUISL CUJIBI TPEHHS CKOJIBKEHHS.

AHanu3 IBUXKEHU TEN TOIBKO MO AEHCTBUEM
CHJIBI TSKECTH — CBOOOHOTO Na/ICHUS.
OOBbsCHEHNE HE3aBUCUMOCTH YCKOPECHHS
cBOOO/IHOTO Na/IEHUs OT MacChl Tea.

OneHka BETMYMHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEXKy IByMS TEJIaMU

(m7st pa3HbBIX Macc).

AHanu3 IBUKEHHsI HEOECHBIX Tel

IO/ IEICTBUEM CHIIBI TATOTEHUS

(c MCTI0JIB30BaHUEM JIOTIOJTHUTENBHBIX
MCTOYHHUKOB UH(POPMALIHH).

Pewenne 3aga4 ¢ HCNOJIB30BaHUEM 3aKOHA
BCEMUPHOIO TATOTEHUS U (POPMYJIbI

JUTS pacyé€ra CUJIbI TSKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
ONMCBIBAIOILIETO IIPOSIBIICHUS 3aKOHA
BCEMUPHOTO TATOTEHHSI; BHIIIOJHEHNE 33 1aHUM
10 TEKCTY (CMBICIIOBOE UTEHHUE).

Habmoienue u 00CykaeHne OnbITOB

10 U3MEHEHUIO BECa TeNa MPU YCKOPEHHOM
JIBUKECHUH.

AHann3 ycia0BUl BO3HUKHOBEHHS] HEBECOMOCTH
U TIEPErPY3KH.

Pewenue 3ana4 Ha onpeaeeHue Beca Tea

B Pa3JINYHBIX YCIOBUSIX.
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AHanm3 cuil, ACUCTBYIONIMX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OnpeneneHue IeHTpa TSHKECTH Pa3IUYHBIX Tell

1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec Tena. M3menenne
UMITyJibca. VIMITyIbC CHITBL.
3aKOH COXpaHEHUS
nMIyJibca. PeaktuBHOE
JBUYKEHUE.

Mexanuueckas pabota u
MOIIHOCTh. PaboTa cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBSI3b SHEPTUH U
paboTsl. [ToTeHnmansHas
SHEPrus Teja, HOIHITOrO
HaJl IOBEPXHOCTBIO 3€MJIN.
[TorenunanbHas 3HEPTUS
CXKaTOW NPY>KUHBI.
Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOM
SHEpPruu. 3aKOH COXPaHEHUs
MEXaHUYECKON dHEPruu

HaOmnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeady UMITYJIbCa

IIPY B3aUMOJCUCTBUY TEJ, 3aKOH COXPaHCHHUSI
UMITyJIbCa MpU a0COIIOTHO YIIPYTOM U
HEyNpPyroM B3aUMOJECHCTBUU TEN.

AHaN3 CUTyalMi B OKPYKAIOLIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

Pacnio3HaBaHue sSIBJIICHHS pEAKTUBHOTO
JIBUYKEHUSA B IPUPOJIE U TEXHHUKE.
[IpuMeHeHnE 3aK0HA COXPAHEHUS UMITYJIbCa
JUISl pacyéTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAIBHOIO B3aUMOEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOABUKHO).

Pewienue 3aga4 ¢ HCNOJIb30BAaHUEM 3aKOHA
COXpPaHEHMS UMITYJIbCA.

Omnpenenenre pabOTHI CHIIbI YIPYTOCTH

IIPU NOABEME TPy3a C UCIOJIb30BaHUEM
HEIMOABUKHOTO Y TIOJIBMXKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne noTeHIMaabHON YHEPTUM YIIPYTO
1e(pOPMUPOBAHHOMN TPY>KUHBI.
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N3mMepeHne KHHETUYECKOM YHEPTUHU TENa

10 JUIMHE TOPMO3HOTO MYTH.
DKCIEpUMEHTAIIBHOE CPABHEHNE U3MEHEHHUS
MOTEHINAJIBHON U KHHETUYECKOW SHEPTUM TEJa
MIPU ABUKEHHUH MO HAKJIOHHOM MJIOCKOCTH.
DKcliepuMeHTaIbHas MPOBEPKa 3aKOHA
COXpaHEHHsI MEXaHUYECKOU IHEPIUr

py CBOOOJHOM I1aJICHUU.

IIprmeHeHune 3aKk0Ha COXpaHEHUs
MEXAHUYECKOM SJHEPTUM JIJISI pacyETa

MOTECHIIMAIBHON U KHHETUYECKOW SHEPTUid Tea.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHMYECKOU OHCPIrun

Hror

0 TI0 pazzeiy

40

Pa3nen 2. MexaHu4ecKue KOJIC0AHUA U BOJI

HbI

2.1

MexaHuyeckue
KoJIcOaHUSA

7

KonebOarensHOE OBMIKEHUE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOAHUM: TIEPUO]T,
9acToTa, aMIIUTY/Ia.
MaremaTuyeckui u
PYKUHHBIN MassTHUKH.
[IpeBpamenue sueprun
IpH KoJIeOaTeIbHOM
JIBUKCHUH.

3aryxaronue KojaeoaHus.
Brinyxxaennbie koneOaHusl.
Pe3onanc

Ha0mronenne xonedanuii o JeMCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOA0OHBIX KOJIEOAHUH B OKPY>KAIOIIEM MUPE.
AHanm3 KojaebaHuil Tpy3a Ha HUTH U

Ha npyxuHe. OnpeaeneHne 4acToThl
KOJICOaHHMI MaTEMaTHIECKOTO U TIPYKUHHOTO
MAasITHUKOB.

HaOmronenue u 00ObsICHEHNUE IBICHUSA
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH TIEPHOA
KOJIeOaHMI TTOIBEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBHCUMOCTH TIEPHO1a KOJICOAHMIA
rpy3a, MOJABEIICHHOTO K JICHTE, OT MaCChI Tpy3a.
HaoOmronenue u o0cyx aeHHEe ONBITOB,
JTEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIA
KoJIe0aHUH MPY>KUHHOTO MasITHUKA OT MacChl
rpy3a U KECTKOCTHU NPYKUHBI.

[IpumeHeHre MaTeEMaTHIECKOTO U TPYKHHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJI ONMUCAHUS
KOJIcOaHMIT B OKpYXKAIOIEM MHUPE.

Pemenune 3ama4, CBI3aHHBIX C BRIYMCICHHEM
WJIM OIIEHKOM Y4acTOTHI (TIeprojia) KojaeOaHui
Hszmepenue yckopenusi c60600H020 naoenus.

2.2

Mexanuueckue
BOJIHBI. 3BYK

MexaHn4ecKHe BOJIHBI.
CBoiicTBa MEXaHHUYECKUX
BOJIH. [IpostonpHbIE U
MIOIEPEYHbIC BOJHEI. [[muHa
BOJIHBI U CKOPOCTb €€
pacrpoCTpaHeHHUs.
MexaHn4ecKre BOJIHBI

B TBEPAOM TeEJIe,
CEICMUYECKHE BOJIHBI.
3ByK. ' pOMKOCTB 3ByKa H
BbICOTA TOHA. OTpakeHue
3Byka. UH(pa3Byk u

YJIBTPa3BYK

OOHapykeHue 1 aHaJIN3 BOJHOBBIX SIBJICHUN
B OKPYXaloIlleM MUpe.

Hab6nronenue pacnpocTpaHeHus PO I0TbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJIEIH) U
oOHapyXeHUE aHAJIOTUYHBIX BUJIOB BOJIH

B MIPUPO/IE (3BYK, BOJHBI HA BOJIE).
Brrurcnenue JMHbI BOJIHBI U CKOPOCTH
pacnpoCTpaHEHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OTpe/IeTICHUE TPaHuIl
YaCTOTHI CIIBIIITUMBIX 3BYKOBBIX KOJICOaHMUIA.
Hab6nronenue 3aBUCUMOCTH BHICOTHI 3ByKa

OT YacCTOTHI (B TOM YHCJIe, C UCTIOIb30BAHUEM
MY3bIKaJTbHBIX UTHCTPYMEHTOB).
Hab6nronenue u o0bsICHEHUE SIBICHUS
aKyCTUUYECKOTO pE30HAHCA.
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AHaM3 OpUTHHAIBHOTO TEKCTA, MTOCBAIIEHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPA3BYKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

Pasznen 3. 3JI€KTpOMaFHI/ITHOC M0JI€ U AJICKTPOMAIrHUTHLIC BOJIHbBI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMAarHuTHOE MOJIE. [TocTpoenue paccyxJ1eHuid, 000CHOBBIBAIOIINX
noJie u DONEeKTPOMAarHUTHBIE BOJHBL. | B3aUMOCBSI3b AJIEKTPUUYECKOTO M MAarHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TIOJIEH.

BOJIHBI ANEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3YyYEHUE CBOWCTB
[IIxaa 3JIEKTPOMArHUTHBIX | AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. crionbs3oBaHue C TTIOMOIIIBI0 MOOMIBLHOTO TellepoHa).
3IEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€eHOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3ma.
DNEKTPOMAarHuTHAs MPUPOJA | AHAJIM3 TEKCTOB, OMMCHIBAIOIINX MPOSIBICHMUS
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3yYEHHUs B IPUPOJIE:
BonHoBEBIE CBOIICTBA CBETA ’KUBBIE OPTaHU3MBbI, U3Ty4YEHUs HEOECHBIX TEJ
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue u aHaJIN3 Pa3IMYHbIX
MPUMEHEHUH 3IeKTPOMATrHUTHBIX BOJIH
B TEXHUKE.
N3y4eHne BOJHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ ucnoiab30BaHUEM (GOPMYIT
JUTS1 CKOPOCTH 3JI€KTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOTBI CBETA
Wroro o pazaeny 6
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Pa3znen 4. CBeToBbBIC ABJICHUSA

4.1

3aKOHBI
pacTipoCTpaHEHUS
CBETa

JlyueBast MOzi€Tb CBETA.
HUctounuku cera.
[IpssmMonuHeEnHOE
pacnpocTpaHeHUE CBETa.
3atmenusa ConHua u JIyHBL.
Otpaxenue cera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS
CBeTa.

[Ipenomnenue cBeta. 3aKoH
npenomieHus ceeta. [lomHoe
BHYTPEHHEE OTpaKEHUE
ceeta. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTPAXKEHUS B ONTUYECKUX
CBETOBOAAX

HaOnronenue onbITOB, JEMOHCTPUPYIOITUX
SIBJICHUE MPSAMOJIMHEHHOTO pPacpOCTpaHEHUS
cBeTa (BO3HMKHOBEHUE TEHU U MOJYTEHN),

Y UX UHTEPIPETAIMS C UCTI0JIb30BAHUEM
MOHSATHSI CBETOBOIO JIy4a.

OObsicHEHUE U MOJIETTUPOBAHUE COJTHEUHOTO U
JIYHHOT'O 3aTMEHHI.

HccnenoBanne 3aBUCUMOCTH yTiia OTPaKEHUS
CBETOBOTIO JIy4a OT yIJia NaJcHusI.

N3yueHue cBOWCTB N300paKEHUA B INIOCKOM
3epKaje.

Hab6nronenue u 00bICHEHHE OTIBITOB

IO MOJYYECHUIO 300pakKeHU B BOTHYTOM U
BBITTYKJIOM 3epkaiax. HaGmogenue u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETa
Ha rPaHULIE Pa3JIMYHBIX CPEJl, B TOM YUCIIE
OTIBITOB C MOJHBIM BHYTPEHHUM OTPAXKEHUEM.
HccnenoBanue 3aBUCUMOCTH yria
MPEJIOMIICHUS OT yTJjia MaJieHusi CBETOBOIO JTy4a
Ha FPaHUIIE «BO3IYX—CTEKIION.
Pacrnio3zHaBanue sIBICHUN OTPAXKEHUS U
MPEJIOMIICHUS CBETA B IOBCEAHEBHOMN KU3HHU.
AHanu3 1 00bSICHEHHE SBJICHUS ONITHYECKOTO
MHUpaxa.

Pemenue 3a7a4 ¢ UCMOIB30BaHUEM 3aKOHOB
OTPAKECHUS U MPEIOMIICHUS CBETA
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4.2 | JIuH3BI ¥ ONITUYCCKHE 6 JIunza. Xox myueit B tunze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
prOOpPbI OnTuyeckas cucreMa coOuparole u paccenBaroniei JuH3.
doroanmnapara, Mukpockona | OnpeneneHue GOKYCHOTO pacCTOSTHUS U
U Teneckormna. ['ma3 kak ONTUYECKON CUJIBI COOUPAIOIIEH JIMH3HI.
OTTHYECKas CHCTEMA. AHanu3 yCcTpoNCTBa ¥ IPUHIUIIA IEHCTBUS
brnuzopykocTs u HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JaTbHO30PKOCTh dboToanmnapara, MUKpPOCKOTA, TEJIECKOIA.
N3yuenune Moienu riia3a Kak ONTUYECKON
CUCTEMBI. AHAJIN3 SIBJICHUI OJIM30PYKOCTH
U JaJIbHO30PKOCTH, PUHIIAIIA JIEHCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxxenue 6emoro ceeta HabGmronenue pasnoxeHus 6e1oro cBeta
CBETa B CIIEKTP B criekTp. OnbiTel HetOTOHA. | B CIEKTP.
CroxeHune CrieKTpaabHbIX HaOmnronenue u 00bsICHEHHE ONBITOB
1BeToB. Jlucnepcus ceera T0 MOJYYEHUIO OEJIOr0 CBETA MPHU CI0KEHUN
CBETa Pa3HbIX IIBETOB.
[IpoBeneHue u 00bSICHEHNE OTIBITOB
10 BOCIIPUSITUIO I[BETA TIPEIMETOB IIPHU HX
HaOJII0JICHUH Yepe3 LIBETOBBIE (PUITHTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
Pa3znen 5. KBanToBbBIE IBJICHUS
5.1 | Ucnyckanue u 4 Omnertel Pesepdopaa u OO6cyxnenue 1ienu onbIToB Pesepdopaa

IIOTJIOICHUEC CBETAa
aTOMOM

IJ1aHeTapHasa MOACJIb aTOMaA.

Monaens atoma bopa.
Hcenyckanne u noriomenne

I10 UCCICAOBAHNIO aTOMOB, BBIJIBUXKCHHEC
T'HIIOTC3 O BO3BMOJKHBIX PC3YJIbTATaX OIIbITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHuA
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cBeTa aToMoM. KBaHTBHI.
JInHenyaTtsle CIIEKTPBI

aTOMOB, (OPMYJIMPOBAHKE BHIBOJIOB

U3 pe3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o cranmonapHbIX opOUTaxX IEKTPOHOB.
Hab6nronenue CruioniHbix U JIMHEWYaThIX
CHEKTPOB U3TYyYEHHUS PA3IUUHBIX BELIECTB.
OObsicCHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2

CrpoeHne aTOMHOTO
saapa

PannoaktuBHOCTH. Anb(a-,
OeTa- 1 raMMa-u3TyYeHUs.
Crpoenue aTOMHOTO siapa.
Hyxionnas monens
aTOMHOTrO sizipa. 30Tomsl.
PagnoaxkTuBHBIE
npespamenus. llepuon
IIOJIypacmaia aTOMHBIX SIAEP

OO0cy:x/1eHnEe BO3MOXHBIX THIIOTE3 O MOEIISAX
CTPOEHHUS sIpa.

Omnpenenenue coctasa sep 10 3aaHHBIM
MacCOBBIM U 3apsII0BBIM YUCIIaM U

0 TIOJIO’KEHUIO B IEPUOANUECKON cucTeMe
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa spa U ero
MOJIO’KEHUS B IEPUOIUYECKON cUCTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0.-4aCTHIL IO TOTOBBIM
doTtorpadusim.

OOHapy>KeHue U U3MEepeHue paualliOHHOTO
¢oHa ¢ MOMONIBIO TO3UMETPA, OLIEHKA €TO
MHTEHCUBHOCTH.

AHann3 6MOJOTHYECKUX U3MEHEHUH,
MPOUCXOISIINX MO TSHCTBUEM
pPalOaKTUBHBIX U3ITYUYCHH.
Hcnonp3oBaHne pagroaKTUBHBIX U3ITyYeHUN
B MEJIMIIMHE
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5.3 | Snepubie peakuuu 7 SAnepHble peakiuu. 3akoHbl | Pemenue 3a1a4d ¢ HCNIOJIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXPAHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
MacCOBOI'0 YMCEJl. DHEPIUsl | Ha ONpeJesIeHHE Pe3yIbTaTOB SIEPHBIX
CBSI3M aTOMHBIX sifiep. CBsA3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MaccChl ¥ dHepruu. Peakuuu | HEBO3MOKHOCTHU S/IEPHOM PEaKIIHH.
CUHTE3a U JCIICHUS SEP. OueHka PHEPruu CBA3M SI€P C UCIOJIb30BAHUEM
Hcrounuku sHeprun ConsHua | popmyssl DUHINITEHHA.
1 3BE31. S nepHas OO0cyaeHue nepcneKTUB UCIOJIb30BaHUS
sHepreTuka. Jlencreus YIPaBISIEMOT0 TEPMOSIAEPHOTO CUHTE3A.
PaZIMOAKTUBHBIX U3IYYCHUN | OOCYKICHHE MPEUMYIIECTB U IKOIOTHUSCKUX
Ha >KMBBIE OPTaHU3MBI po0JieM, CBSI3aHHBIX C SAEPHOMN SHEPreTUKON

Hroro no pazaeny 17

IHoBTOpHUTEJIHbHO-0000IAKOIIMH MOLYJIb

[loBTOpEHUE N 9 Cucremarnsanus u BrlnonHenne yueOHbIX 3aaHU, TpeOyrOIuX

0000111eHNE
coJiep KaHus Kypca
busuku 3a /-9 Kiacchl

0000111eH1Ee TPEIMETHOTO
COJIEp>KaHus U OIbITa
NesITebHOCTH,
IpPHOOPETEHHOTO

IIpU U3YYEHUU BCETO Kypca
(U3UKHM OCHOBHOT'O 00IIETO
o0pazoBaHusl.

[ToaroroBKa K OCHOBHOMY
roCy1apCTBEHHOMY
AK3aMeHy Mo (pusuke

TUTSL 00y4aronuXcs,
BBIOPABIIUX ATOT yUeOHBIN
npeaMer

JIEMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYTHYIO
IPaMOTHOCTb:

— MIPUMEHEHUS TTOTYICHHBIX 3HAHUN

TSl HAYYHOTO OOBsICHEHUS (PU3HUUECKUX
SABJICHUM B OKPYKAIOILIEW IPUPOJIE,

B ITOBCETHEBHOM YKM3HU U BBISBIICHUS
(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHU;

— MIPUMEHEHU ST OCBOCHHBIX
DKCIIEPUMEHTAJILHBIX YMEHUN

JUTSl UCCIieIOBaHMsl (PU3UYECKUX SIBIICHUH,
B TOM YHCJIE JJISI POBEPKHU THIOTE3
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Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THbIX 3a1a4, B TOM YHCIIE
IPEIO0JIaratoIuX UCIOJIb30BaHuE (PU3NUECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMuYHBIX Pa3/iesoB Kypca PU3UKH.
BerlonHeHye 1 3a1uTa rpynnoBbIX WK
WHIUBUyAJIBHBIX IIPOEKTOB, CBA3AHHBIX

C CoJIep KaHHEM Kypca (pU3uKH

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