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denepanpHas pabodas mporpamma 1mo ydeOHomy npeamety «Duszuka» (6a30BbIi
ypoBeHb) (mpeamerHas obOnactb «EcTecTBEHHO-Hay4yHBIE TIPEAMETHI»)  (manee
COOTBETCTBEHHO — Iporpamma 1o pusuke, pu3uka) BKIFOYAET MOICHUTEIBHYIO 3aITHCKY,
coziep kaHre oOy4eHMs, TUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI IO (PU3HUKE,
TEMaTUYeCKOe TUTAHUPOBAHHUE.

MNOACHUTEJIBHAA 3AIIMCKA

[IporpamMma 1o ¢u3nMke Ha ypOBHE OCHOBHOTO OOIIETO0 OOpa30BaHHs COCTAaBIICHA
Ha OCHOBE MOJIOKEHH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHsS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBaTenbHOM Tporpammbl, npeactaBieHHbXx B @I'OC 00O, a Takxke
c yu€toM ¢enepanbHOi paboueli mporpaMmel BocnuTanus 1 KoHuenum npenoiaBanus
y4ueOHOro npeamera « Pu3nkay.

Copepxanue mporpamMmbl 10  (U3MKE HANpaBleHO Ha  (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHON I'PpaMOTHOCTH OOYYaIOIUXCSl U OPTaHU3ALNI0 U3YUYEHUs (PU3UKU
Ha JIeATEJIbHOCTHOM OoCHOBe. B mporpamme mno (pu3MKe yUHUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpenMera B peanuzanuu TpeboBanuit PI'OC OOO kK miIaHUPYEMbIM
JUYHOCTHBIM M METANpEeIMETHBIM pPe3yJIbTaTaM OOY4YEHHUs, a TaKKe MEXIPEIMETHbBIE
CBSI3M €CTECTBEHHO-HAyUYHBIX YUY€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs.

[Iporpamma 1o (u3MKe yCTaHaBIMBAET pacHpelesieHue y4eOHOro marepuasa
no rojgam oOydeHus (IO Kjaccam), MpejiaraeT MPUMEPHYIO IMOCIIeI0BATEIbHOCTD
W3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COAEpPX aHUS U ydére
BO3PACTHBIX OCOOCHHOCTEN 00YyUYarOIINXCSl.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LETbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUHTEIII0 B CO3/IaHUU paboyell mporpaMmsl 1o y4eOHOMY IIPEIMETY .

du3uka SABISIETCS CHUCTEMOOOPA3YIOIIUM JJii E€CTECTBEHHO-HAYUYHBIX Y4eOHBIX
PEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM,
U3Yy4YaeMbIX XHMHEH, Ouoioruei, actTpoHoMHue u (uanyeckoi reorpadueil, BHOCHUT
BKJIaJ] B €CTECTBEHHO-HAYUHYIO KapTUHY MHpa, MPEAOCTaBIsIeT HaumOoJee SCHbIe
oOpa3ipl MPUMEHEHHs] HAyYHOIO METOJAa IO3HaHUs, TO €CTh CIocoba MOoJyuYeHUs
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Onmna w3 THaBHBIX 3a1ad  (pu3Myeckoro oOpa3oBaHUS B CTPYKType OOIIETro
o0pa30BaHusi COCTOUT B (GOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U MHTEpeca
K HayKe y 00yJarommxcsl.

Nzydyenne ¢usmku Ha 0a30BOM YpPOBHE MpEANOIaracT OBJAJACHHUE CIEIYIOIIMMHU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOUIMMHU €CTECTBEHHO-HAYYHYIO TPAaMOTHOCTb:

HAY4YHO OOBSCHSTH SIBJICHUS,

OLICHMBaTh W  IOHUMATh OCOOCHHOCTM  HAy4YHOTO  HCCJIEIOBaHMUS;

MHTEPIPETUPOBATh JITaHHBIE U HMCIOJIb30BaTh HAyYHBIE JOKA3aTEIbCTBA
JUTSI TIOJTYY€HUSI BBIBOJOB.
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Lenu n3ydenus: GU3UKA HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMsI ONPEAEIEHbBI
B Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®duszmka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon ®enepanun, pean3yIOIIUX OCHOBHBIE
oOmieoOpazoBareNbHble  NPOrpaMMmbl,  yTBepkACHHOW  pemeHueM  Kosteruu
MunuctepcTBa npocelienus Poccutickoit denepanuu (mpotokon ot 3 pexadps 2019 r.
No TTK-4BH).

Lenu nzydyeHust u3nKu:

NpUOOpEeTEeHNE HMHTEpeca M CTPEeMIICHUS O0Yydarolmxcs K HAyYHOMY H3YUYEHHIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEIACTABICHUH O HAYYHOM METOJIe¢ TO3HAaHUA W (HOPMHUPOBAHHE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

dopMupoBaHHE HAyYHOTO MHPOBO33PEHHUS KakK pe3yjbTaTa H3yUYeHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKH;

dbopMHupoBaHE TPEACTABIACHUNH O POAM (U3WUKH JUIA  Pa3BUTHUSA  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE MPEICTABICHUNM O BO3MOXHBIX cepax Oyayuien npodeccuoHaIbHON
NeSTeTbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajdbHEHIIEMy OOYUYEHUIO B 3TOM
HaIpaBIICHUH.

JlocTikeHre 3THX 1eJield MporpaMMbl 1Mo (PU3KMKEe HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI 0OECIIEUNBACTCS PELICHUEM CIEAYIOLUX 3a]1a4:

NpHOOpEeTEeHNEe 3HAHWM O JMCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHHUYECKHUX,
TEIJIOBBIX, JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETCHUE YMEHHMM ONHCHIBAaTh M OOBACHATH (PU3MUECKHE  SBJICHUS
C MCTIOJb30BAHUEM TOJTyYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHHUsI MPOCTEHINNX PacUETHBIX 3a7ad C HCIOIh30BAaHUEM
(bU3UYECKUX MOICIICH, TBOPUYECKUX U MPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMM HaOMI0aTh MPUPOJHBIC SBICHUS W BBIMIOJHATH OIBITHI,
nabopaTopHble pabOThl W HKCIEPUMEHTAIBHBIE MCCIEIOBAHUS C HCIOJIb30BAHUEM
U3MEPUTEITLHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMalen GU3NIECKOro COoAepIKaHus, BKIItOUas
uHOOPMAITMI0O O COBPEMEHHBIX JOCTIKCHUSX (GU3WKH, aHAIW3 W KPUTHYECKOE
OIICHMBaHUE MH(HOPMAIINH;

3HAKOMCTBO CO cdepamu TPOGECCHOHAIBHOM  JEATCIIbHOCTH, CBS3aHHBIMH
C (GU3MKOH, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
(bU3MYEeCKO HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETo
obpasoBanusi oTBoauTcs 238 yacoB: B 7 Kiacce — 68 uacoB (2 waca B Hemeno),
B 8 kitacce — 68 yacoB (2 yaca B Hezenmo), B 9 kinacce — 102 yaca (3 yaca B Hepeno).

[Ipenyaraemslii B mporpamme mo Gu3NKe NepeueHb 1a00paTOPHBIX padOT U OTBITOB
HOCUT PEKOMEHJATeNbHBIA  XapakTep, YyuYuTeNnb JelaeT BbIOOp TMPOBEACHUSA
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUAYAIBHBIX OCOOCHHOCTEH
oOydJarommxcsi, CIHUCKa DSKCIEPUMEHTAIBHBIX 3aJaHWl, TpeajlaracMbIX B paMKax
OCHOBHOI'O TOCYJapCTBEHHOT'O 3K3aMEHa M0 (U3HKE.
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COAEPKXAHUE OBYYEHUA
7 KJIACC
Paznea 1. ®usuka U €€ poJib B IO3HAHUHU OKPYKAKOLEro MUpa
®usuka — Hayka O mnpupone. SBimeHus npupoasl. PU3HUECKHE SBIICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BelnunHbl. 3Mepenne ¢puznueckux BeanunH. Puznyeckue npuoopsl.
[TorpemHocTs U3MepeHnii MexxnyHapoaHast CucTeMa eIMHMUII.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HayKd  H3Y4yalOT  IPHUPOAY.
EcTecTBeHHO-HAYYHBIN METOJ MO3HAHUS: HA0II0/IeHNE, ITOCTAHOBKA HAYYHOTO BOMIPOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 IPOBEPKE TMIIOTE3, 00BACHEHNE HAOII0AaEMOTO
aBieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBIO MOJIEIICH.

Jlemoncmpayuu
MexaHnueckue, TEIIOBBIC, dJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
dusndeckre mpuoOOPHI U MPoIieaypa MPSMBIX H3MEPEHUH aHAJIOTOBBIM U [IUGPOBBIM
prUOOPOM.

JlabopamopHwvie pabomul u onvimol

OnpeneneHue UEHbI ACICHUS Kbl U3MEPUTEIBHOTO MprUdopa.

N3MepeHune paccTosHUIM.

N3mepenne 00bEMa KUIKOCTH U TBEPOTO TENA.

OnpeneneHue pasMepoB MajlbIX TEIL.

N3mepenue TemnepaTypbl YU NOMOILHU )KUAKOCTHOTO TEPMOMETPA U AaTUHKA
TeMIepaTyphl.

[IpoBenenue uccneaoBaHusl MO MPOBEPKE THMIOTE3bI: JAIBHOCTH MOJETA MIAPHUKA,
MYIIEHHOT'O TOPU30HTAIBHO, TEM 0OJIbIlIe, YeM OOJIbIIIEe BHICOTA MTyCKa.

Pa3nen 2. [lepBoHaya/ibHbIE CBeIEHUsI 0 CTPOEHUH BellleCTBA

CrpoeHne BemecTa: aTOMbl M1 MOJIEKYJIbL, UX pa3Mepbl. ONbITHI, JOKa3bIBAKOIINE
JVCKPETHOE CTPOCHUE BELIECTBA.

JIBrmxeHne yactul BeniectBa. CBsI3b CKOPOCTH IBUKEHUS YACTUI] C TEMIIEPATYPOIl.
BbpoyHoBckoe aBuxenue, nud@ys3us. BzaumoaeiicTBre 4acTull BEUIECTBA: MPUTIKEHHE
Y OTTAJIKWBaHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH H TBEPABIX
(KpUCTaINIMYeCKUX) Tel. B3auMocBsi3b MEXIy CBONCTBaMHM BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U KX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmtonenue OpoyHOBCKOTO JIBHXKCHUS.

Hab6nronenue nuddysun.

HaOnronenue sBieHui, OOBACHSIOMMXCS TPUTSHKEHUEM WIH OTTAJIKUBAaHUEM
YacTHI] BEIIECTBA.
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JlabopamopHwvie pabomul u onvimol
OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OMmBITHI IO HAOIOJICHUIO TEIIJIOBOTO PACIITMPEHHUSI Ta30B.
OnbIThl IO 0OHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pazaen 3. /IBu:xeHHe ¥ B3aUMOJeiicTBHE TeJl

Mexanuueckoe JIBHkeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBHXKEeHHE. CKOPOCTb.
CpenHsisg CKOpOCTh NP HEPABHOMEPHOM JABMKEHHUH. Pacd€T myTH 1 BpEMEHH JBUKECHMUS.

SABnenue nHepuuu. 3aKOH HEpUUU. B3auMoielicTBrE Tel Kak IpUIMHA U3MEHEHUS
CKOpPOCTH IBWKEHMSA Tel. Macca Kak Mepa MHEPTHOCTH Tena. lInoTHocTs BemecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00bEMA BeIlleCTBA.

Cuia kak XapakTepucTuka B3auMozeicTBus Ten. Cuia ynpyroctu u 3akoH ['yka.
W3mepenune CUitbl ¢ TOMOIIBIO TMHAMOMETpA. SIBIeHNE TATOTEHU U cvila TshkecTH. Crita
TSKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocTs. CrioxkeHre CHil, HAPaBIEHHBIX
o ogHoM mpsMou. PaBHomenctByromas cui. Cuna TpeHus. TpeHue CKOJIBKEHHS U
TpeHHE NOKOs. TpeHne B Npupoie U TEXHUKE.

Jlemoncmpayuu
Hab6nronenne MexaHMuecKoro IBM>KESHHS Tela.
N3mepenne cKopoCcTy IPAMOIMHENHOTO JBUKECHUS.
Hab6nronenue siBeHus: HHEPIUU.
Habnronenue u3sMeHeHus CKOpOCTH ITPU B3aUMOJAECICTBUY TEll.
CpaBHEeHUE MacC 1O B3aUMOJICCTBUIO TEII.
CiioxeHune cuil, HalrpaBJIEHHBIX 110 OJHOW MPSIMOM.

JlabopamopHhwvie pabomul u onvimol

OmnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBMXKEHUS (ILAPUKaA B )KUIKOCTH, MOJIEIN
3JIEKTPUYECKOTO aBTOMOOWIISI U TaK Jajiee).

Omnpenenenre cpeAHEN CKOPOCTU CKOJIBXKEHUSI OpycKa WK IIapuKa M0 HAKJIOHHOU
IJIOCKOCTH.

OmnpeneneHre IIOTHOCTH TBEPIOTO TENA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTXKEHUS (IeopmManuun) npyKUHBI
OT MIPWIOKEHHOW CHJIBI.

OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT Beca Teja
U XapaKkTepa COMPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, )KUJAKOCTEH 1 ra3oB

Hanenue. CrnocoObl yMEHBIIEHHS W YyBEJIMYEHMs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJICHUA raza oT 00béMa, Temnepatypsl. [lepenaua naBienus TBEPIbIMU
TeIaMH, SKMAKOCTSIMM M ra3amu. 3akoH Ilackamsa. IIHeBMaTnueckue MalIUHBIL
3aBUCUMOCTh JIABJICHHUSI JKUJIKOCTH OT TIIyOMHBL. ['MIpocTatuueckuili mapajokc.
Coobmiaromuecst cocypl. [ napaBinyeckue MEXaHU3MBI.

Atmocepa 3emum u armocepHoe pgamieHue. IlpuunHBI CylIeCTBOBAHMS
BO3ay1IHONW o6onouku 3emau. OnbiT Toppuuemiu. M3mepenue atMochepHOro
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JaBJICHUS. 3aBUCUMOCTbh aTMOC(EPHOTO AABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 17151 U3MEpEHNs aTMOCHEPHOTO J1aBICHUS.

JlelicTBUE )KMIKOCTH M ra3a Ha IOTPYKEHHOE B HHUX Teno. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomniaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIEPATYPHI.

ITepenava naBiaeHUS KUJIKOCTHIO U TA30M.

Coobmiaroiuecs CoCy/ibl.

I'mppaBnmyeckuii nmpecc.

[IposiBnenue neicTBUs aTMOC(HEPHOTO TaBICHUSI.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHONW YaCTH TeJla U
IUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUJKOCTH.

VYcioBue I1UIaBaHWsl TeEN: IUIABAHWME WM TIOTPY>KEHHUE TEJlI B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeJIa U KUJIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnepoBanne 3aBUCUMOCTH Beca Tela B BOAE OT OOBEMa MOrpyKEHHOU
B KUJKOCTh YaCTH TEJa.

OnpeneneHue BBITAIKUBAIONIEN CUJIBL, JIEUCTBYIOIIEW HA TEJIO, MNOTPYKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCHUMOCTM BBITAJIKUBAIOLIEH CWJIbL, JCHUCTBYIOIIEHM Ha TEJO
B ’KUJKOCTH, OT MacChl TeJa.

OnbITHI, IEMOHCTPUPYIOILIKE 3aBUCUMOCTh BBITAIKMUBAIOIICH CUJIbI, AEHCTBYIOLIEH
Ha TEJO B JKUJKOCTHU, OT 00bEMA OTPYKEHHOM B KUIKOCTh YaCTH TeJla U OT MIIOTHOCTH
XKUIKOCTH.

KoHcTpynpoBaHre apeomeTpa WM KOHCTPYUPOBAHME JIOAKU W OIPEACIICHHE €€
IPYy30II0ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. JHEPIUsl

Mexanudeckast padbota. MOIIHOCTb.

[TpocThie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBeCHS
pbiyara. [lpuMeHeHue mpaBuia paBHOBECUsI pbhlyara K OJIOKY. «30J0TO€ MPaBHUIIO»
mexanuku. KITJ[ mpocTeix mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanudeckas sHeprusi. Kunerndeckas v noTeHIMaibHas sueprus. [Ipespanienue
OJIHOT'O BUa MEXAHUYECKOUN SHEPTUHU B IPYTroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl NPOCTHIX MEXAHU3MOB.

JlabopamopHwvie pabomul u onvimol

Omnpenenenve pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JBIKEHUU Teja
110 TOPU3OHTAIILHON TTOBEPXHOCTH.

HccnenoBanue ycIoOBU paBHOBECHS phlyara.
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N3mepenne KII/1 HaKITOHHOM TIIOCKOCTH.
N3ydenue 3ak0Ha COXpAHEHUSI MEXaHUYECKON JHEPTHH.

8 KUIIACC

Pa3nen 6. TensioBblie ABJIeHUSA

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pazmMepbl aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPAKAAOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKON TEOPHH.

Mopenu  TBEPAOro, KUAKOTO M  Tra3000pa3HOTO  COCTOSTHUM  BEIIECTBA.
Kpucramnmueckue u amopdubie Tena. OObSICHEHHE CBOMCTB Ta30B, XUAKOCTEH U
TBEPJBIX TEJI HA OCHOBE ITOJIOKEHUI MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMadnBaHUe
Y KaWJUIPHBIC ABJIECHUSA. TEIIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YACTHLL.
BuyTtpennsis sHeprus. CrnocoObl M3MEHEHHsI BHYTPEHHEW SHEPIruM: TeIulonepenaya u
coBepuieHHEe paboThl. Buasl Temonepeaun: TEIUIONPOBOJHOCTb, KOHBEKIIHS,
W3JIyYEHUE.

KonnuecTtBo Ttemnotel. VYenbHas TEIIOEMKOCTh BelleCcTBa. TemaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca. [InaBneHue m oTBepAeBaHUE
KPUCTAJUIMYECKUX BEUIECTB. YJenbHas Teriora IuiaBieHus. llapooOpa3oBanue u
KoHaeHcauus. Mcmapenue. Kumnenue. VYaenbHas Termiota mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPBI KUTIEHUSI OT aTMOC(EPHOTO TABJICHHUS.

BrnaxxnocTh Bo3myxa.

OHeprus TOIJIMBA. Y IeJIbHAS TEIJIOTa CrOPAHUSL.

[Tpuntuner padoTs! TermoBeix aurateneii KIJ[ remmoBoro aqeurarens. TemmoBsie
JIBUTATEIN U 3aIlATa OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHMS U MPEBPALICHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Habmronerne OpOyHOBCKOTO JIBHIKCHHUS.
Habnronenune nuddysun.
HaOnronenue siBjeHnA cMauuBaHus U KaWUISPHBIX SIBJICHUH.
Habmronerune TenioBoro pacmpeHus Te.
N3MeHeHne JnaBieHWs Tra3a MNpH H3MEHCHUH O00bEMa W HAarpeBaHUU WM
OXJIKJICHUU.
[TpaBuia u3mepeHus: TeMIEpPaTyphl.
Bunsl Tenonepenaym.
OxuaxkieHue npu COBEPILIEHUH PabOTHI.
HarpeBanue npu coBepiiieHnH pab0OThl BHEITHUMU CHUJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMUYHBIX BEIIECTB.
Habmronenne kuneHus.
Habntonenue nocTossHCTBA TEMITEPATYPhI MPH TIIaBJICHUH.
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Mojenu TeIIOBBIX ABUTATEIIEH.

JlabopamopHvie pabomul u onvimol

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSIKEHMUSL.

OnbITHI O BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpITel MO HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIAKOCTEH M TBEPABIX
TEll.

Omnpenenenre 1aBieHus BO3AyXa B OaJJIOHE IITPULIA.

OnbIThl, 1EMOHCTPUPYIOUIUE 3aBUCHMOCTH JIaBJICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WA OXJIAXKICHHS.

[IpoBepka rumnores3sl JIMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJOWMKA IKUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HabGnronenue n3aMeHeHusl BHyTpEHHEW SHEprUu Tella B Pe3yJIbTare TEIIoNnepeaun
U pabOThI BHEILIHUX CHUIIL.

HccnenoBanue siBiIeHHS TEIUIOOOMEHA IMPU CMEUIMBAHUU XOJIOAHOW U ropsyei
BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MpHU TEII0O0OMEHE
C HarpeThIM METAIIMYECKUM LUITUHAPOM.

Onpenenenue ynenbHON TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCHapeHus.

OmnpeneneHre OTHOCUTENBHON BIaXXKHOCTH BO3LyXa.

OmnpenenenHre yneapHON TEIUIOTHI IUTABICHMS JIBIA.

Pa3znen 7. JinekTpuyeckue U MArHUTHBIE SIBJIEHUS

Onektpuzanmsi Teia. JBa poma AIEeKTpUUYECKUX 3apsaoB. BszammopenctBue
3apshKEHHBIX Tel. 3aKkoH KyioHa (3aBUCUMOCTD CHITBI B3aMMOJICHCTBHS 3apsDKCHHBIX TEIT
OT BEJIMYMHBI 3aPSAI0B U PACCTOSHUS MEXITY TEIamMu).

OnekTpudeckoe mojne. Hanpspk€HHOCTh  anekrpuueckoro mois.  [IpuHiun
CYHEPHO3ULIUN SJIEKTPUUECKUX T10JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenun »saexkTpuueckux 3apsa/ioB. DJIEMEHTAPHBIA AJIEKTPUUYECKUN  3apsi.
Crpoenue atoma. [IpoBOAHMKH M JUAIEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsna.

DJIEKTPUYECKUM TOK. Y CJIOBHS CYIIECTBOBAHUS DJICKTPUIECKOro ToKa. McTounnku
MOCTOSTHHOTO  ToKa. JIeHCTBUS DJIEKTPUUECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUIN TOK B XKHUJKOCTSIX U razax.

OnekTpuueckas uemnb. Cuiia Toka. DIeKTpuieckoe HanpsbkeHue. ConpoTUBIICHUE
MPOBOJIHUKA. Y JAEIbHOE COMPOTUBIICHHE BemlecTBa. 3akoH Oma i ydacTKa IEMH.
[TocnenoBaTenbHOE U ApALIEIBHOE COETMHEHUE POBOTHUKOB.

PaboTa u MOUTHOCTB AJIEKTPUUYECKOTO TOKA. 3akoH Jlxkoyns—Jlenna. DnekTpuueckue
[EMH U IOTPEOUTENHU JICKTPUUECKOM dHEepruu B ObITy. KopoTkoe 3aMbIKaHUe.

[ToctostHHble MarHuThl. B3anMoaencTBHE IOCTOSAHHBIX MAarHUTOB. MarHutHOE
noje. MaruuTHoe nojie 3eMJIM U €ro 3Ha4eHUe ISl KU3HU Ha 3emie. OnwIT Dpcerena.
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MarauTHoe moJsie 3JIEKTPUYECKOTO TOKA. [IpuMEeHeHue 3JIEKTPOMArHUTOB B TEXHUKE.
JleiicTBrE€ MAarHUTHOTO TIOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
Toka. lMcnosib30BaHWE AIEKTPOABUraTeed B TEXHUYECKUX  YCTPOWCTBAX U
Ha TPAHCIOPTE.

Onbitel @apanes. SBIeHHE 3IEKTPOMarHUTHOM HMHAYKUMHU. IIpaBuio Jlenua.
Onextporenepatop. CrocoObl MONIYYSHHS JICKTPUUECKOW SHEPTUH. DIICKTPOCTAHITUU
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DIIEKTpU3aLUS TEN.
JIBa poaa aNEKTPUYECKHUX 3aPSAI0B U B3AUMOJECHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIA.
DIIEKTPOCTATUYECKAS MHIYKIIHUSL.
3aKOH COXPaHECHUS JIEKTPUUECKUX 3aPAJIOB.
ITpOBOHUKH U JUAJICKTPUKH.
MonenupoBaHr€ CUJIOBBIX JTMHUM DJIEKTPUUYECKOTO TTOJIS.
HcTouyHMKHM TOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B )KUJIKOCTH.
["a30BbIH paspsa.
N3mepenune Cuitbl TOKa aMIIepMETPOM.
N3mepenune 3neKTpruiIeCcKOro HarpsKeHUs BOJIbTMETPOM.
Peocrat 1 MarazuH CONpOTUBIICHUHN.
BzanmopericTBre MOCTOSIHHBIX MarHUTOB.
MoaenvupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS TTOJFOCOB MAarHUTA.
MoennpoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmnbIT Opcrena.
MarauTHoe 1oJjie ToKa. DJIEKTPOMarHur.
JlericTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.
HccnenoBanue siBIeHUS AJEKTPOMArHiTHOM UHIYKIIMH.
OmnpiThl Dapajes.
3aBUCHUMOCTb HANPABJIEHUS UHIYKIIMIOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHUS.
DJIEKTPOre€HEepaTOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnBITHI 110 HAOJTIOICHUIO SJICKTPU3AIINHU TEJl HHIYKITUESH U TIPH COMPUKOCHOBCHHUM.
HccenenoBanue IeHCTBUS 3JIEKTPUYSCKOTO OIS HA MPOBOJIHMKHU U JTHAJICKTPUKH.
COopka u mpoBepKa padOThI JICKTPUICCKOM IICITH TTOCTOSHHOI'O TOKA.
H3mepeHue u peryTmpoBaHKe CHJIBI TOKA.
W3mepenue 1 peryJupoBaHue HAMPSHKCHHUS.
HccnemoBanne  3aBHCHMOCTH  CHJIBI  TOKa, HIYIIETO  4Yepe3  PEe3UCTop,
OT CONPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.

10
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OneITBl, JAEMOHCTPUPYIOIIHME 3aBHCUMOCTb 3JEKTPUUYECKOTO CONPOTHBIICHHUS
MIPOBOJHUKA OT €r0 JJIMHBI, INIOMAAU TONEPEYHOT0 CEYEHUS U MaTeEpHaIa.

[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MTPU MOCIEA0BATEIbHOM COEIMHEHUH
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia AJis1 CUJIbI TOKA MPU NapAIIETbHOM COEAMHEHUHN PE3UCTOPOB.

Omnpenenenre pabOThI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHrne MOIHOCTY AIEKTPUUECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.

Uccnenopanne 3aBUCHUMOCTH  CWJIbI  TOKa, MAYILIEr0 4Yepe3  JaMIOUKYy,
OT HANPSHKEHUS HA HEM.

Omnpenenenne KII/] narpeBaress.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yuenne MarHUTHOTO TOJISI TOCTOSIHHBIX MArHUTOB MPU UX OOBETUHEHUU U
pazziejeHuN.

UccnenoBanne neicTBUS 3JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.

OnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUSA KaTyIIKH
C TOKOM U MarHMUTa OT CUJIbl TOKA U HAIIPABJICHHS TOKA B KAaTyIIKE.

N3ydenue neiicTBUS MArHUTHOTO MOJI HA TPOBOJAHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue paboThl JJIEKTPOABUTATEIS.

N3mepenue K11/ anexrpoaBuraTenbHON YCTAaHOBKHU.

OMnBITHI IO UCCIIEOBAHUIO SIBJICHUS JIEKTPOMAarHUTHOM MHAYKIIMH: UCCIIEI0BaHNE
M3MEHEHUM 3HAUCHUS U HAIIPaBJIEHUS UHAYKIIMOHHOIO TOKA.

9 KUIACC

Pa3nen 8. Mexanudeckue siBJIeHUsI

Mexannueckoe  JABWKEHHE. MarepuaiibHas ~ Touka. (CucremMa  OTCYETa.
OTHOCUTENBPHOCTh ~ MEXAHMYECKOTO  JBWKEHUA. PaBHOMEpHOE  NIPSAMOJIMHEHHOE
nBr>keHue. HepaBHOMepHOe mnpsiMonnHEHOE ABWKeHHE. CpenHssi U MTHOBEHHAas
CKOpPOCTb TeJa TP HEPABHOMEPHOM JIBUKEHHM.

VYckopenne. PaBHOyckopeHHOE TIpsiMOJInHElHOEe ABKeHre. CBOOOAHOE MajieHUE.
OnpiThl ["anunes.

PaBHOMepHOE nBWXKeHHEe TO OKpyx)HOCTH. [lepmom w dacrota oOparieHus.
JIunenHas u yrinoBasi CKOpocTu. LIeHTpoCTpeMHUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH Herorona. Btopor 3axkoH Herorona. Tperuin 3akoH HprotoHa.
[TpuHIMII CYTIEPIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJBXKECHUSA, CHIA
TPEHUS MMOKOS, IPYTUE BUJIbI TPCHUSL.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO TIafCHUSI.
Jemxenue mnanetr Bokpyr Connua. [lepBast kocMuueckas ckopocth. HeBecoMoCTh U
MEPETPYy3KHU.

11
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PaBHOBecue MarepuanbHON TOuku. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpalleHusa. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynsc Tema. M3MeHeHune wummyibca. WMIynbc cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE IBMKEHHUE.

Mexanuueckass paboTta U MOUIHOCTb. PaboTa Cui TSHKECTH, YHNPYTOCTH, TPEHUS.
CB3b sHepruu u padotsl. [loTeHnnanbHas SHEPrUs Tena, MOAHITOTO HaJl TIOBEPXHOCTHIO
3emud. lloTeHnmanbHas sHEprus cxarou npyxuHbl. Kunetnueckas sHeprus. Teopema
O KUHETHYECKOU dHEPIruH. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPrUu.

Jlemoncmpayuu

Hab6nronenue MexaHu4ecKoro JBUKEHUS TeJla OTHOCUTENLHO PA3HbIX TEJ OTCUETA.

CpaBHeHUE MyTEN U TPACKTOPUN ABUKEHUSA OJTHOTO U TOTO € TEJIa OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mepenre CKOpoCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUKEHUS.

HccnenoBanne npu3HakoB PAaBHOYCKOPEHHOTO JBUKECHUS.

HaOntonenue nBuKeHUs Tela 0 OKPYKHOCTH.

HaOnronenne MeXaHMUYECKUX SIBJICHUN, MPOUCXOAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBMKEHHUH OTHOCUTEIHHO KaOWHEeTa
(bu3HKH.

3aBUCUMOCTb YCKOPEHHS TEIa OT MACChl TeJla U JEUCTBYIONIEH HAa HETO CUJIBI.

HaOnronenue paBeHcTBa CUII MPU B3aUMOJICUCTBUU TEJL.

HN3meneHne Beca Tena mpyu yCKOPEHHOM JIBUKEHUH.

Ileperaua umItyapca mpu B3auMOAEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH TTPU B3aUMOJICHCTBUH TEJL.

CoxpaHeHre UMITYJIbCa TPU HEYNPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHue uMITyJIbca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBHUU.

Habntonenue peakTMBHOTO JBUKECHUS.

CoxpaHeHrne MEXaHUYEeCKOM SHEPTHH MPU CBOOOTHOM IMaJICHUU.

CoxpaHeHHEe MEXaHMYECKOM HSHEpruM IMpU [ABUKEHUHM Tela MOoJ ACHCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoncTtpyrpoBanue TpakTa Jjisl pa3roHa U AaJbHEHIIEr0 PAaBHOMEPHOIO JBUKECHHUS
IapuKa Win TEJIEKKHU.

Omnpenenenue cpeHEd CKOPOCTU CKOJIbKEHUsT Opycka WM ABWKEHUS IIapHUKa
110 HAKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tella MPU PaBHOYCKOPEHHOM JBHKEHUH IO HAKIOHHOM
MJIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH IYyTH OT BPEMEHU MPH PABHOYCKOPEHHOM JABUKEHHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBW)XCHHHM 0€3 HadalbHOU
CKOPOCTH IMYTH OTHOCSITCS KaK Psifi HEUETHBIX YHCEIT, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

12
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HccnenoBanne 3aBUCUMOCTU CHUJIbI TPEHHSI CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO
TIaBJICHUSL.

Omnpenenenre K0O3PPUIMEHTA TPEHUS CKOTBKCHHS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue paOOTBl CHJIBI TPEHUS TP PABHOMEPHOM JBMKCHHM Teja
110 TOPU30HTAILHOM MMOBEPXHOCTH.

Omnpenenenue paboOThl CUIIBI YIIPYTOCTH IPU MOABEME Ipy3a ¢ HCIOJIb30BaHUEM
HEMOIBMYKHOTO U TOJIBUYKHOTO OJIOKOB.

W3yuenue 3akoHa COXPAHEHUS SHEPTHH.

Pa3zgen 9. Mexannueckue K0J1e0aHUA ¥ BOJHBI

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUW: TMEpUO,
4acToTa, aMIUINTyJa. MaremMaTW4ecKud W TNPYXKUHHbIA MasTHHUKU. [IpeBpamienue
SHEPIUM NMPHU KOJeOaTeIbHOM JBUKCHUU.

3artyxarone kojiebanus. BeiHyxkaeHHbIE KoneOaHusa. Pe3onanc. MexaHuyeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKUX BOJH. [IpomonbHble M momepeyHble BOJHBI. J[mHa
BOJIHBI U CKOPOCTh €€ pacnpocCTpaHCHHs. MeXaHM4YeCKue BOJHBI B TBEPIOM TEIIE,
CEHCMHUYECKUE BOJIHBI.

3Byk. ['poMkocTh 3Byka W BbicoTa ToHa. Otpaxkenue 3Byka. MubpasByk u
YIBTPa3BYK.

Jlemoncmpayuu
Hab6nronenue xoneGanuii Tes Mo JSHCTBUEM CUJITBI TSKECTH U CUITBI YIIPYTOCTH.
Hab6nronenue konedanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmronenune BoIHYKICHHBIX KOJICOAHHUI M pe30HaHCA.
Pacnpoctpanenue npoaosibHbIX U MONEPEYHBIX BOJIH (Ha MOJEIH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI PE30HAHC.

Jlabopamopnvie pabomui u onvimol

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

Ompenenenre 4acTOThI U Meproa KoJieOaHUM PYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH NepuoAa KojeOaHWN MOJBEHMIEHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

WccnenoBanne 3aBUCUMOCTH TepUOJa KOJICOAHWUN TIPYKUHHOTO MAasSTHHUKA
OT Macchl Irpy3sa.

[IpoBepka HE3aBUCUMOCTH MepuoJia KoueOaHuil rpy3a, MOJBEIHICHHOTO K HUTH,
OT Macchl rpysa.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh MEpUoAa KOJIEOaHUW NPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaIeHHUS.

Paznen 10. DiiekTpoMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI

13
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DNeKTpOMarHuTHOE ToJIE. DneKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. IllKama 3JIeKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnexkTpomMarHuTHas npupojaa ceera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiiCTBA ANEKTPOMATrHUTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

JlabopamopHvie pabomul u onvimol
N3ydeHne CBOICTB 3IEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TeneoHa.

Pa3nen 11. CBeToBbIe AABJIEHUS

JIlyueBass Momenb cBera. Mctounuku cBera. IIpsMonuHeliHOE pacmpocCTpaHEHUE
ceeta. 3armeHuss Connua u Jlywel. Otpaxenue cera. [lnockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

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

JIunza. Xox nmydeit B nuH3ze. OnTtuueckas cuctema ¢GoToarnmapara, MUKpPOCKONa U
Teneckona. I'a3 kak onruyeckas cuctema. bim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B cektp. OnbiTel HhtoToHa. Cl0KeHHE CTIEKTPAIbHBIX
1uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpssMonMHEHOE PaCITPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyuyenue n300paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
Onrtuueckuii CBETOBO/I.
Xon nyuel B coOMparolieit JInH3e.
XoJ1 1yden B paCCEUBAIOLIEH JIMH3E.
[Tosrydenune n300paskeHUi C MOMOIIBIO JIUH3.
[Ipunuun peiictBus Goroanmnapara, MUKPOCKOIIA U TEIECKOIA.
Mopenn riasa.
Pasnoxxenue 6enoro cBera B CIIEKTP.
[Toyuenue 0enoro cBeTa Mpu CIOKEHUU CBETA PAa3HBIX LIBETOB.

JlabopamopHhwvie pabomul u onvimol
Uccnenosanue 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO Jy4a OT yTJla NaJeHUs.
N3ydeHune xapakTepucTUK U300pakeHUs MPeMEeTa B INIOCKOM 3epKaJie.
Uccnenosanne 3aBUCUMOCTH yTJjia MPEJIOMIIEHHS] CBETOBOIO JIy4a OT yriia NaJeHus
Ha TPAHUIE «BO3IYX—CTEKIION.
[Tonydenue n300pa>keHU C MOMOIIBIO COOUPAFOIICH JIMH3HI.
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Omnpenenenne GOKyCHOTO PACCTOSTHUS U ONTUYECKOM CHIIbI COOMpAIOIEH JIMH3bI.

OmBITHI IO PA3JIOKEHUIO OEJIOr0 CBETa B CIEKTP.

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

Pa3gen 12. KBanToBblie ABJICHUA

OmnbiTel Pezeppopna u mnaHetapHas Monenb aroMa. Mogens aroma bopa.
Hcnyckanue u norsomeHue ceeta atToMoM. KBaHThI. JInHENYaThle CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usinydeHus. CTpoeHrue aTOMHOTO sipa.
Hyknonnas monens atromHoro sigpa. M3oromnsl. PagnoaktuBHeie npeBpamienus. [leprona
IIOJTypacIiajia aTOMHBIX SIAEP.

S nepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO YHCENl. DHEPIHUs
CBSA3M aTOMHBIX sAnep. CBs3p Maccel M 3HEpruu. Peakuuu cuHTE3a M JENEHUS SIED.
Ncrounnku saeprun ConHua u 3BE31.

Anepnas osHepretvka. JIeMCTBHS paaMOAKTUBHBIX M3JIy4YEHUHM Ha JKHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CnexTpbl U3Ty4eHUS U TOTIIOIMICHUSI.
CnekTpbl pa3IuyHbIX Ta30B.
CnekTp Bogopoaa.
Hab6nronenue tpekoB B kamepe Buiibcona.
PaboTa cuéTurika HOHU3UPYIOIMIUX U3ITYUYEHUH.
Peructpanus uzinyueHust IpupoOAHbIX MUHEPATIOB U MTPOLYKTOB.

JlabopamopHhwvie pabomul u onvimol

Hab6nronenue CrutoniHeIX ¥ IMHEHYAThIX CIICKTPOB H3TyUCHUS.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPTUHM YACTHIBI 10 TOPMO3HOMY ITyTH
(o pororpadusam).

N3mepenne paarnoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAOIM A MOAYJIb

[ToBTOpUTENHEHO-0000IAIOMIMKA MOAYJb TpPEIHAa3HAUYEeH JJIsi CUCTEMATU3ALMH U
000011IeHHs] TIPEAMETHOTO COJACPKAHUS M ONbITA JAESITENbHOCTH, MNPUOOPETEHHOTO
OpyU HW3YYEHUH BCEro Kypca (GU3MKMA, a TakXke s TMOJATOTOBKM K OCHOBHOMY
roCyJIJapCTBEHHOMY 3K3aMEHY Mo (pHU3uKe JJIs1 00YyUJarOIIMXCsl, BRIOPABIIMX ATOT YUEOHBIM
IPEIMET.

[Ipu wu3ydyeHUH AAHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BHUIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECHEeuMBAETCS [OCTHXKEHUE IMPEIAMETHBIX HU
MeTaIpeAMETHBIX IUTAaHUPYEMBIX pe3yJabTaTOB oOy4eHus, dbopmupyercs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB HCCIIEIOBAHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSICHATH (DU3NUECKUE SABJICHHUS,
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IIPUMEHSIS TIOJIyYEHHBIE 3HAHMS, pEIIaTh 3aJa4d, B TOM YHCIE KAa4eCTBEHHBIE U
DKCIEPUMEHTAJIbHBIE.

[IprHIMNHAIBHO AEATENBHOCTHBIA XapaKTEP JaHHOTO Pa3iela pEAIU3yeTCs 34 CUET
TOTO, YTO OOYYarOIIHMECS BBITOIHSIOT 3a/1aHUSI, B KOTOPBIX UM MpPEIaraeTcs:

Ha OCHOBE IOJyYEHHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBACHATH (pU3MUECKHE
SBJICHHSI B OKPYKaroUIel IPUPOJE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIET0BAaHUS (PU3NYECKUX SBJICHUH, B TOM YHCIIE
JUISL IPOBEPKHU TUIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBbI HauOoJjiee BaXKHBIX JIOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTUW, HAIpUMEp, IPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBpAlICHUS U COXPAHEHUS BCEX W3BECTHBIX BHJIOB
DHEPI'UH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenue ¢u3Mku Ha ypOBHE OCHOBHOTO OO0IIEro o0Opa3oBaHMs HAMpPaBICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX WU MPEIMETHBIX 00pa3oBaTEIbHBIX
pe3yIbTaToB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynbrare m3ydeHus (U3MKH Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
y oOydaromerocst OyayT chopMUPOBAHBI CISAYIONTNE TNIHOCTHBIE PE3YIbTaThl B YACTH:

1) IaTpHOTHYECKOTO BOCTIUTAHMS:

IPOSIBJICHHE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHHUCKOU
(bu3nYeCcKoil HayKH;

LIEHHOCTHOE OTHOLLIEHUE K JTOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB;

2) rpaKIaHCKOT0 M TyXOBHO-HPABCTBEHHOT O BOCTIHTAHMS:

TFOTOBHOCTh K AaKTMBHOMY YYaCcTHIO B OOCYXKIEHUU OOIECTBEHHO-3HAUYNMBIX
U JTUYECKUX TMpoOJeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHUHN
busuKy;

OCO3HaHHUE BAXKHOCTU MOPAJIbHO-3TUYECKHUX MPUHIIMIIOB B AESTEIBHOCTU YUYEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHUS:
BOCIIPUATHE OCTCTHUYCCKUX KauyeCTB (U3MUECKONM HayKu: €€ TrapMOHHYHOIO
IIOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHUS

OCO3HAHME IIEHHOCTH (PU3MYECKONM HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIOIIECH KYJIbTYPHI;

pa3BUTHE HAy4YHOW JIFOOO3HATENBHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
JIESITENBbHOCTH;

5) popmupoBaHus KyJIbTYPbI 310POBbSI H SMOIUOHAIBHOT0 (JIATOTIOTYYHSI:
OCO3HaHWE LIEHHOCTM  Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTH MPaBHJI OE30IaCHOTO TMOBEACHHS Ha TPAHCIIOPTE,
Ha JIOporax, € AJIEKTPUUECKUM U TEIIOBBIM 000pYJOBAaHUEM B IOMAIIIHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO IpaBa Ha OUIMOKY U
TaKOTI'0 JK€ MIPaBa y Ipyroro 4eJloBeKa;

6) TPyA0BOr0 BOCIIUTAHMS :

AKTUBHOE YYacTHE€ B PEIICHUM MPaKTUYECKUX 3a7ad (B pamMKax CEMbH,
o0pa30oBaTeNbHON OpraHu3allii, Tropojaa, Kpas) TEXHOJOTHYECKOW W COIMAIbHON
HaIpPaBJICHHOCTH, TPEOYIOIIMUX B TOM YUCTIe U (PU3NYECKUX 3HAHUI;

UMHTEpEeC K MPAKTUIECKOMY U3YYEHHUIO MPOodecCcuii, CBSI3aHHbBIX C PUBUKOM;
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7) PKOJIOTHYECKOr0 BOCIIMTAHHUS:

OpHUEHTAIMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHHWH ISl PEIICHHS 3aJlad B 00J1acTH
OKpY’Karolen cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MTOCJIEACTBUN
JUISL OKPY>KaIOIIEeH Cpeibl;

OCO3HAHME TJI00ATBLHOTO XapaKTepa SIKOJOTHUECKUX MPOOJIEM U Ty TEH UX PEIICHHUS;

8) aganTanuu K N3MEeHS IOIMMCSI YCJTOBHSM COIMAILHOW M IPUPOTHOI CpeIbl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPW BBITIOJIHCHUH HCCIICIOBAHUN W MPOCKTOB
(bU3UYEeCKON HAMPABIEHHOCTH, OTKPBITOCTD ONBITY M 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO JeSTEIbHOCTD;

noTpeOHOCTh B GOPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YHCIie GOPMYITUPOBATH UIIEH,
TOHSTHS, TUIIOTE3bI O (PU3UYECKUX 00BEKTaX U SIBJICHUSX;

OCO3HaHME JE€PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acTH
busuky;

IJJAHUPOBAHKUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUIA;

CTpEMJICHUE aHAJTU3UPOBATh U BBISABIISITH B3aUMOCBSI3U ITPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHCJI€ C UCTIOJb30BaHUEM (DU3UYECKUX 3HAHUM;

OIIEHKA CBOUX JICMCTBUI C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEY, BO3MOMKHBIX
rII00aJIbHBIX ITOCIEACTBHH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUs MporpamMMmbl MO0 (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanuss y oOywatrouierocs  OyayT  chOpMHpPOBaHbl  METANpPEIMETHbIE
pe3yNbTaThl, BKJIIOYAIOIINE TTO3HABATEIbHBIC YHHBEPCAIbHbIC YydeOHBIC [IEHCTBUS,
KOMMYHUKATHBHBIE YHUBEPCAJIbHbBIE YIeOHbIEC ACUCTBHUSA, PErYJSITUBHBIE YHUBEPCAIbHBIC
y4eOHbBIC IEUCTBUS.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBbie Joruvyeckue 1eHCTBU:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBICHUH);

yCTaHaBJINBATb CYH.IGCTBCHHBII\/'I IMPpHU3HAK KHaCCI/I(l)I/IKaL[I/II/I, OCHOBAHUA
JJ1s1 000OIIIEHUS ¥ CPAaBHEHUS;

BBISIBJISITh 3AKOHOMEPHOCTH M MPOTUBOPEYUS B pacCMaTpUBaeMbIX (aKTax, JaHHBIX
n Ha6J'IIOI[eHI/I$IX, OTHOCAIIINXCA K (1)I/IBI/I‘ICCKI/IM ABJICHUSM,

BBIABJEATH IIPUYHUHHO-CIICACTBCHHBIC CBA3U IPH U3YUCHUU (1)H3H‘-ICCKI/IX SIBJICHUU U
npoueccoB, ACIaTb BBIBOABI C HWCIOJIb30BAHUCM JACAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKHIOquHﬁ, BbIABUI'aTh THNIIOTE3bI O B3aMMOCBA3AX (bI/ISI/ILIeCKI/IX BCJIIMYHNH,

CaMOCTOSTENIbHO BBIOMpATh CHOCO0 peleHus y4deOHOM (u3MUecKo 3amadu
(cpaBHEHHE HECKOJIBKUX BApUAHTOB PEILICHUS, BEIOOP HAn0o0JIee MOIXO0ISIIETO C yUETOM
CaMOCTOATCIIBHO BBIACIICHHBIX KpI/ITepI/ICB).
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ba3oBble uccienoBare/ibCKue JeHCTBUSA:

WCIIOJIB30BaTh BOIMPOCHl KAaK HWCCIAEAOBATEIIbCKUN WHCTPYMEHT TIO3HAHMUS;

MPOBOJIUTH TIO CaMOCTOATEILHO COCTABICHHOMY IUJIaHY OIIBIT, HECJIOKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJBbIIOe UCCIAeAOBaHNEe (DUINISCKOTO  SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJTYICHHYIO B X0J1€
WCCJICIOBAHMSI WJTH DKCIIEPUMEHTA,;

CaMOCTOSTENIbHO  (pOpMyIHpOBaTh OOOOIICHWS W BBIBOJALI IO pe3yJibTaTam
POBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXHOE JajbHEWIIee pa3BUTHE (PUINICCKUX TPOIIECCOB,
a TaKXe BBIIBUTaTh MPEIIMOJIIOKEHUS 00 WX pa3BUTHH B HOBBIX YCIOBHSIX U
KOHTEKCTax.

Pabora ¢ undpopmanmeii:

OPUMEHATh Pa3jJU4HbIE METOJABI, HWHCTPYMEHTBI M 3allpOChl IPU  ITOUCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON Y4eOHOU (pU3HUECKOU
3a/1aui;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATb W  UHTEPIPETHPOBATh  HMH(POPMAIIHIO
Pa3IMYHBIX BUAOB U (OPM IMpEICTaBICHMS;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (hOpMy MpeAcTaBiieHUus: UHPOpMaLUU U
WUIIOCTPUPOBATh pPEIIAEMbIe 3aJa4d HECIIOKHBIMM CXEMaMH, JHarpaMMaMy, HWHOHN
rpauKoil ¥ uX KOMOUHALIUSIMU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCHCTBUSA:

B XOJi¢ OOCyXJeHHUsI y4yeOHOTO MmaTepuaia, pe3yjabTaToOB J1a0OpaTOPHBIX padoT
U TIPOCKTOB 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMON TeMbl U BBICKA3bIBATh
Ujieu, HaleJCHHbIE Ha peIIeHHWE 3a7adud W TOoJJEp)KaHHe OJiarokenaTeabHOCTH
OOIICHMS,

COTIOCTaBIIATh CBOM CYXXJICHHSI C CYXACHUSIMHU JIPYTUX YYaCTHUKOB JUAjora,
OOHapyXUBaTh PA3IUYUE U CXOJICTBO MO3UIUH;

BBIPa)KaTh CBOKO TOUYKY 3PCHHSI B YCTHBIX U TMCbMEHHBIX TEKCTaX;

MyOJMYHO TPEACTABISITH PE3YJAbTAaThl BBIMTOJIHEHHOTO (PU3WYECKOTO OmbITa
(3KCIIepUMEHTa, UCCIEA0BaHUS, IPOEKTA).

MMOHUMATh U UCIIOJIH30BaTh IPEUMYIIECTBA KOMAHHOW U MHANBUIYJTLHON pabOThHI
IIPY PEIIEHUN KOHKPETHON (PU3UYECKOi POOIeMBbI;

IPUHUMATh LIEJM COBMECTHOM IEITEIIbHOCTH, OPraHU30BbIBATh JICHMCTBUS MO €€
JOCTHKEHHUIO: pachpeaessiTh PoJid, 00CYXKIaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHSITh CBOKO YacTh paOOThI, TOCTUTAsl KAUECTBEHHOI'O pe3yJibTaTa 1Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JICHCTBHS C IPYTUMHU WICHAMHA KOMAaH]IbI;

OIICHMBATh KAauyeCTBO CBOEro0 BKJIaja B OOMUNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATEILHO CPOPMYITMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHUS.
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PerynsitTuBHble YHUBeEpPCaJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusamnus:

BBISIBIIATH TPOOJEMBI B JKM3HEHHBIX U YyYEOHBIX CHTyaIlUsAX, TPEOYIOIINX
TS perieHus: PU3NUeCKUX 3HaHMM;

OPUEHTUPOBATHCA B PA3TMYHBIX MOJX0daX MPUHATUS PEIICHUN (MHIUBUIYaIbHOE,
MPUHATHE PEILICHUS B TPYIINE, MPUHITUE PEIICHUHN TPYIIINON);

CaMOCTOSITEJIbHO COCTaBJIATh aJITOPUTM pelleHus] (U3NYECKON 3ajauyu WM TJIaHa
HCCIICIOBAaHUSI C YYETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpejiaraéMble BapUaHThI PEIICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:

JaBaTh AICKBATHYIO OLICHKY CUTyallly U IIPEIIaraTh IUIaH €€ N3MEHEHMS;

OOBSACHATh NPUYUHBI JTOCTHXKEHUS (HEJOCTHXKEHHUS) PEe3yJbTaTOB JEATEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCII€ B XOJl BBIIOJHEHUS
(GU3NYECKOTO HCCIENOBaHUS WJIM NPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTyallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIINX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUAM.

CTaBUTh ce0d Ha MECTO JAPYroro 4YejJoBeKa B XOJE€ Clopa WIH JHCKYCCHH
Ha Hay4YHYIO TEMY, IIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIOro.

npu3HaBaTh CBOE MpPaBO Ha OLIMOKY MPU peleHUH (QU3NYECKUX 3aJad  HWId
B YTBEPJKJICHUAX HAa HAYYHBIE TEMBI M TAKOE K€ MPABO APYTOTO.

HPEAMETHBIE PE3YJIBTATDBI

K koHIly oOyueHuss B 7 KJjacce NpeIMETHbIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHIA:

UCIIONIb30BaTh TIOHSATHS: (U3UYECKHEe W XUMHUYECKUE SBJICHUS, HaOIIOIEHUE,
IKCIIEPUMEHT, MOJIEJb, TUIIOTE3a, CAMHUIBI (PU3UYCCKUX BEIMYMH, aTOM, MOJICKYJa,
arperaTHbIe COCTOSIHMS BellecTBa (TBEpHOE, KHUIKOE, ra3000pa3HOe), MEXaHUYeCKOe
IBW)KEHUE  (paBHOMEPHOE, HEpPaBHOMEpPHOE,  NPSIMOJIMHEHHOE),  TPaeKTOpHs,
paBHOAECWCTBYyOIAsT cwi, aedopmanus (ynpyras, IUIAaCTHYECKas), HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznmuyarh siBiaeHus (nuddys3us, TEIUIOBOE ABMKEHHE YaCTHI[ BEIIECTBa,
paBHOMEpPHOE JIBIDKEHHE, HEPABHOMEPHOE JIBMIKCHHE, MHEPIIHS, B3aMMOJCHCTBUE TEl,
paBHOBECHE TBEPABIX TN C 3aKPEIUIEHHOW OChIO BpAIICHHS, Iepenada IaBJICHHS
TBEPIBIMU TEIAMH, KHUIKOCTSIMH M Ta3aMHu, aTMOC(EpHOE JaBICHHE, IJIaBaHHUE Te,
NpeBpaIleHUs] MEXaHHUECKOW SHEPTUH) TI0 ONUCAHWIOD WX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX TaHHOE (PU3UIECKOE SIBIICHHE;

pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (U3UYECKUX SIBIICHHHA B OKPYXKAIOIIEM
MHpE, B TOM YUCIie QUINIECKUE SIBICHHUS B IPUPOJIC: TIPUMEPHI ABIIKCHHUS C PA3TUUYHBIMU
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CKOPOCTSIMH B XMBOW M HEXUBOW NPUPOJAE, ACHUCTBHE CHUJIBl TPEHUS B NPUPOAE U
TEXHUKE, BJIUSHUE aTMOC(EPHOro JaBiCHUS Ha >XUBOM OpraHu3M, IUIaBaHUE pbIO,
pbluard B TeJ€ YeJIOBEeKa, MPH 3TOM NEPEBOJAUTH MPAKTUUYECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYLIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHMUIA;

ONMKCHIBATh HU3YYEHHBbIE CBOMCTBA TE€N W (PU3MYECKHE SIBJICHUSA, MCHOIb3YS
¢dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, MyTh, CKOPOCTbh,
CPEIIHSASI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSXKECTH, BEC TeJa, CHJIa TPEHUS, JaBICHHUE
(TBEpIOrO Tena, KUIAKOCTH, rasza), BBITAJKUBAIONIAs CHJIA, MEXaHMuYecKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMUHETUYECKasl U TMOTCHIMAJIbHAsI SHEPTUs), NpU OMHCAHUM MPABUIBHO
TPAKTOBAaTh (PM3UUYECKUN CMBICI UCTOIB3yEMbIX BETUYMH, X 0003HAUYEHUS U €IUHUIIBI
(U3MYECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JaHHYI (U3UUYECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TIpaUKd H3YyUYEHHBIX 3aBUCUMOCTEH
(bU3NYECKUX BEIIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHUS U MPOIECCHI, HUCIOJIb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
ApxuMena, mpaBuIo paBHOBECHs pblyara (010Ka), «30J0TO€ IPABUIIO» MEXAHUKU, 3aKOH
COXPAaHEHUS MEXaHWYECKOH SHEpPruM, MpH 3TOM J1aBaTh CJIOBECHYIO (HDOPMYIHPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3NYECKUE SBJICHUS, MPOLIECCHl U CBOMCTBA TE€l, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPaKTHUKO-OPHUEHTHPOBAHHOIO  XapakTepa: BbIABISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsiICHEHWE U3 1-2 JOTHYECKUX IIaroB
c omopoil Ha 1-2 U3y4eHHBIX CBOWMCTBA (PM3MUECKUX SBICHUHN, PU3NUECKUX 3aKOHA WUITU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amaud B 1-2 AeiCTBUSA, HUCMOB3Ys 3aKOHBI U (DOPMYIIBI,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3alIUChIBAaTh
KpaTKOe YCIIOBUE, MOJICTABIATh (DU3UUYECKUE BEIUYHMHBI B (OPMYJbl U TPOBOJIUTH
pacuéThl, HAXOAUTh CIIPABOYHBIE JAaHHbBIE, HEOOXOAUMBIE JJIs pELIeHUs 3a/]a4, OLlEHUBATh
PEANMCTUYHOCTD OJIy4YeHHOU (PU3NYECKON BETUUYNHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPHU MOMOLIM (PU3HYECKUX
METO/IOB, B OIMCAaHWU HWCCIEAOBaHUS BBIACIATH MPOBEPSEMOE IMPEANOIOKEHUE
(runoresy), pa3IuyaTh U HHTEPIPETUPOBATH MOTYUYEHHBIN PEe3yIbTaT, HAXOAUTh OLUTUOKH
B XO/I€ OMbITA, JEJIaTh BHIBOJBI 10 €r0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 0 HAOIIOJAEHUIO (GU3MUECKUX SIBICHUN WM (PU3MYECKHUX
CBOMCTB Tel: (OPMYJIMPOBATH MPOBEPSEMbIE IMPEANONIOKEHHS, cCOOUpaTh YCTaHOBKY
U3 MPEJI0KEHHOTO 000pYAOBaHMS, 3aIIMChIBATh X0/ ONbITA U (POPMYITUPOBATH BHIBOBL;

BBITIOJHATH MPSAMbIE U3MEPEHUSI pACCTOSIHUS, BPEMEHH, MacChl Tella, 00bEMa, CUITBI
U TEMIEpPaTypbl C UCHOIH30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATD
MoKa3aHusi MpuOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHUH;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEJIMYMHBI OT APYron
C UCIIOIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PABHOMEPHO JIBHKYIIETOCS
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Teaa OT BPEMEHHU JIBHXKEHHMSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Tella, KauecTBa
00paOOTKM TIOBEPXHOCTEM Tel M HE3aBUCUMOCTU CHJIBI TPEHUS OT IUIOUIaau
COIPUKOCHOBEHHUSI TEJI, CUJIBbl YIPYTOCTH OT YJUIMHEHUS IIPY’KHHBI, BBITAIKUBAIOIICH
CIIIbI OT 00bEéMa TMOTpPYKEHHOM YaCTH Tela M OT IJIOTHOCTH JKUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT INIyOHUHBI, HA KOTOPYIO OTPYKEHO TENO, YCIOBUM
IUIaBaHUs TEJl, YCIOBUM paBHOBECHUS pbluara M OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHHH
y4eOHOTO HCCIIEIOBaHMS, COOMpPATh YCTAHOBKY U BBINOJHATH H3MEPEHUs, CIeays
OpEUIOKEHHOMY IUIaHY, (PUKCHUpOBaTh pE3yJIbTaThl IOJYYEHHOW 3aBUCHUMOCTH
bu3nyeCKUX BEIUYUH B BUJE MPEIOKEHHBIX Ta0IUIl U TpaduKOB, AENaTh BBIBOJBI
IO pe3yJbTaTaM UCCIIEIOBAHNUS;

IPOBOJIUTH KOCBEHHBIE MU3MEPEHMsI (PU3NYECKUX BEIUYUH (IIOTHOCTH BELIECTBA
KUIKOCTH W TBEPHOrO TeJla, CHJIA TPEHUS CKOJIBKEHHMs, JABJICHUE BO31yXa,
BBITAJIKMBAIOILAS CUJIA, IEHCTBYIOIAs HA MOTPY>KEHHOE B )KUJKOCTh TEJIO, KOYPPUIUEHT
IIOJIE3HOTO JECHCTBUS MPOCTBIX MEXAHNU3MOB), CJIEys NPEUIOKEHHON UHCTPYKIUU: IIPU
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCISATH
3HAYEHUE NUCKOMOM BEJIMYHUHBI;

co0noaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu padbore ¢ 1a00paTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TNPUHIUIBI JEUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, ATUHAMOMETp, COOOIIAIOIINECS COCY/bl, OapOMETp, phluar, MOABUKHBIA U
HEMOJBWKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTB;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOMl Ha WX omucaHus (B TOM 4YHCIE: MOAIIMUIHUKH, YCTPOMCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoC,
apeoMeTp), UCMOJIb3ysl 3HaHUS O CBOWMCTBaX (DU3UYECKHUX SIBJICHUA U HEOOXOJUMBIC
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH TMpPUMEPHl (HAXOAUTh HMHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUM B TOBCEIHEBHOW KU3HU MJi1 OOecredeHus
O0e3omacHOCTH TMpU OOpalieHuH C MNpudopaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHMsI 3/I0POBbs U COOJIIOICHUS HOPM HKOJIOTMYECKOr0 OBEACHUS B OKPY KAIOIIEH
cpexne;

OCYIIECTBIISITh OTOOP UCTOYHMKOB HH(popmauuu B HTepHeTe B COOTBETCTBUU
C 3aJJaHHBIM MOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUIM U TyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAIUIO, KOTOPasl SIBISIETCS MPOTUBOPEUUBOIM
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh MPHU  BBIMIOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TIOIMYJIAPHYIO
auTepaTypy (U3MUECKOro COJEpXKaHUs, CIPaBOYHBIE MaTepuajbl, PECypChl CETH
WurtepHer, BrageTh Npu€MaMH KOHCIIEKTUPOBAHMUS  TEKCTa, MpeoOpa3oBaHUS
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHbBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2—3 UCTOYHUKOB MH(POpMAIIMK PUINIECKOTO COACPIKAHMS, B TOM YUCIIE ITyOIUIHO
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JieNaTh KpaTKWe COOOIEHUsT O pe3ysbTaTax MPOEKTOB MM YYEOHBIX HCCIEeIOBaHUM,
IpU 3TOM TPaMOTHO HCIOJb30BaTh W3YUYCHHBIN MOHATHHHBIN ammapaT Kypca (U3HKH,
CONIPOBOKJIATh BBICTYIUICHUE MPE3CHTALMEM;

IIPY BBITIOJTHEHUH YYEOHBIX MMPOEKTOB U UCCIEIOBAHUHN paclpeiesiTh 00s13aHHOCTH
B TPYIIIIE B COOTBETCTBHUH C IOCTABJICHHBIMH 3a/1a49aMHU, CJICIUTD 32 BBIITOJIHEHNEM I1JIaHA
JNEUCTBUM, Aa/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JAESATENBHOCTb TIPYMIIbI,
BBICTpanBaTh KOMMYHHUKAaTHUBHOE B3aNMOJICVICTBHE, YUYUTHIBAasi MHEHUE OKPYKAIOIIUX.

K koHmy oOyueHnus B 8 Kjiacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YyHAIOIIUXCSI YMEHUI:

MCIOJI30BaTh MTOHATHS: MACCa U pa3MeEPbl MOJIEKYJI, TETJIOBOE IBUKEHUE ATOMOB U

MOJIEKYJI, arperaTHbI€ COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U aMOp(HBIE Tena,
HACBIIIIEHHBIA W HEHACBHIILICHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSS
SHEPrusl, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN SJEKTPUUECKUN 3apsil, DIEKTPUUECKOE
1oJie, MPOBOJHUKHU U AUAJICKTPUKH, TOCTOSHHBIA SJIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;

paznuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIJIonepeaaya, TemIoBoe
paBHOBECHE, CMAuYMBaHHWE, KAaNWUISPHBIC SIBJICHUS, MCIAPEHUE, KOHACHCALIUS,
IJIABJIEHUE, KpUCTaJIU3alus (oTBEepaeBaHue), KUIIEHUE, TerIonepeaayda
(TEenI0MpPOBOIHOCTh, KOHBEKIIUSA, U3TYyUYCHHE), DJICKTPU3ALMS TEJl, B3aUMOJICHCTBUE
3aps0B, NEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3AMMOJCUCTBUE
MarHuToB, JEHCTBHE MAarHUTHOTO MOJS Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMS) TI0 ONUCAHMI0 MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE HW3YUYEHHBIX (PU3MYECKUX SIBJICHUN B OKpYKarolleMm
MHUpE, B TOM 4ucjie (Qu3nueckue SIBJICHUS B MPUPOJEC: MOBEPXHOCTHOE HATKCHUE U
KalWUISIPHBIE SIBIICHUST B MPUPOJE, KPUCTALIBI B mpupoae, uznydeHue ComHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE SIBJICHUS B aTMOCc(]epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMiiu, apeid MmoiarcoB, pojb MATHUTHOTO MOJIS IS )KU3HHU Ha 3emJie, MOJIIPHOe
CUSIHHE, TIpU OSTOM TEPEBOJAUTh MNPAKTUUYECKYIO 3aJadyy B Y4eOHYIO, BBIJICTATH
CYIIIECTBEHHbIC CBOMCTBA (TIPU3HAKHN) (DU3UUYECKUX SIBICHUM;

OTNMUCBHIBATh HW3YYCHHBIC CBOMCTBA Tel W (U3NUECKUE SBICHUS, HCIOIb3YS
dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI SHEPrus, KOJUYECTBO TEIUIOTHI,
yAenbHas TEMIOEMKOCTh BELIECTBA, yAENbHAs TEIUIOTA IUIABJIECHUSA, YJIEJIbHAS TEIUIOTa
napooOpa3oBaHusl, yjAelbHas TEIJIOTa CropaHusl TOIUIMBA, KOA(POUIMEHT MOJE3HOTrO
JICUCTBUS TEMJIOBOM MAIlMHBI, OTHOCUTENIbHAS BJIAXKHOCTHh BO31yXa, AJEKTPUUYECKUUN
3apsiz, CUIIa TOKA, JIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE TPOBOHUKA, YAEIBHOE
COMPOTUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTb AJIEKTPUUYECKOTO TOKA), MPU OMUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIIOIB3YEMbIX BEIMYMH, O003HAUCHUS U
CAUHULIBI  (U3UYECKUX BEIMYMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTH TIpadUKd HU3YUYECHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
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XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SBJICHHS WU TPOIECCHI, MCTOIB3YS
OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUH CTPOCHUSI BELIECTBA,
MPUHITUI CYNEPIIO3UIIMH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsijia,
3akoH Oma 1 ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHUs SHEPIuH,
P 3TOM J]aBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aMTUCHIBATh €r0 MATEMAaTHYECKOE

BBIPAXXEHUE;
OOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallMld  IPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  [PUYMHHO-

CJIEJICTBEHHBIE CBA3H, CTPOUTH O0OBACHEHUE U3 1—2 JIOrMYECKUX 1IaroB ¢ onopou Ha 1-2
U3YYCHHBIX  CBOMCTBa  (U3MYECKHX  SIBICHHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEWN;

pemath pacu€THble 3adaud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHbI M (HOPMYJIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIW3a YCIOBUS 33/1a4M 3alIUChIBaTh
KpaTKOE YCJOBHE, BBISBIATh HEAOCTATOK JAHHBIX ISl PELIEHUS 3aJauyd, BBIOMPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PEIICHMS], IPOBOJIUTh PACUETHI M CPABHUBATh
MOJIyYEeHHOE 3HaU€HHUE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MpPH MOMOLIM (PU3HYECKUX
METOJOB,  HCHOJb3ysl  ONWCAHWE  HMCCICOOBAaHMS,  BBIACHATH  MPOBEPSIEMOE
IIPEANOJIOKEHNAE, OLECHMBATh IIPABWIBHOCTh IIOPSAKA IIPOBEIECHUS HCCICAOBAHUS,
JI€J1aTh BBIBOJIBI;

MPOBOJIUTH OMNBITHI MO HAOIIOACHUIO (PU3NYECKUX SABJICHUA WIH (U3HUYECKUX
CBOMCTB TeJ (KaNWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3JyXa OT €ro o0beéma,
TEMIIEPATYPBI, CKOPOCTH ITPOLIECCA OCTHIBAHUS M HArpEBaHUs IIPU U3JyYEHUU OT LBETA
u3nyvaromeil  (morsomaromei)  MOBEPXHOCTH, CKOPOCTh  HMCHApeHusi  BOJbI
OT TEMIIEpaTypbl JKUAKOCTH M IUIOIAAU €€ IIOBEPXHOCTH, JJIEKTPU3ALHUA Tl U
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsi0B, B3aWMOJCHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJU3alisi MarHUTHBIX IOJIEW IIOCTOSHHBIX MAarHUTOB, JE€UCTBUSA MArHUTHOTO IMOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA DJEKTPOMATrHWUTA, CBOWCTBA JJIEKTPOJBUTATEINS
MOCTOSIHHOTO TOKa): (pOpMyJIHpOBaTh MPOBEPSEMBIE MPEANOJIOKEHUS, COOUpPAThH
YCTaHOBKY U3 MPEAJI0KEHHOT0 000py10BaHUsl, OIMCHIBATh XO/1 OTbITa U (POPMYJIUPOBATH
BBIBO/IbI;

BBINIOJIHATDh MPSMBbIE U3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOM BIIAXKHOCTHU
BO3/JyXa, CHJIbl TOKA, HANpPSDKEHUS C MHCIOJIb30BAHMEM aHAJOrOBBIX MPHOOPOB H
JTATYMKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATH pE3YyJbTaThl H3MEPEHHU C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEINTHOCTH;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYroun
C WCIOJb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCHUMOCTb COINPOTHUBIICHHS MPOBOJIHUKA
OT €r0 JUIMHBI, IUION[aAN NONIEPEYHOTO CEYEHUS U YAEIBHOIO COMMPOTUBIICHUS BEILIECTBA
IIPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUST HA MPOBOIHUKE,
UCCJIEIOBAHUE TIOCJIEA0BATEILHOIO W MApajUIeIbHOTO COEIWHEHUU MPOBOJIHUKOB):
IUTAHUPOBATh UCCJIEI0BAHUE, COOMPATh YCTAHOBKY U BBINOJHATh MU3MEPEHUS, CIELYs
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NpeIIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YJbTaThl MOJIYYSHHON 3aBHCHUMOCTH B BHUJE
TabJIUI ¥ TpauKOB, I€JIaTh BHIBOBI IO PE3YyJIbTaTaM MCCIIEAOBAHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEINYMH (yI€TIbHAS TEIIIOEMKOCTh
BELIECTBA, CONPOTUBIIECHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh OKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEIys
pEI0KEHHON HHCTPYKLMHU, U BBIYUCIIATh 3HAUYEHUE BEJIMYUHBI;

coOnroaTh MpaBujia TEXHUKM O€30MacHOCTH INpu padbore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHIUIBI JACHCTBUS HU3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha MX OmHUCaHUs (B TOM YHUCJE: CHCTEMa OTOIUIEHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUMK DIECKTPUUECKON
OHEPrUM, DBJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTENbHbIE 3JIEKTPOIPUOOPHI
(mpuMmepbl), B3JIEKTPUUECKUE MNPEAOXPAHUTENH, OSJIEKTPOMArHUT, 3JIEKTPOIABUIATENb
IOCTOSSHHOTO TOKAa), HCIOJIb3ys 3HaHUs O CBOWCTBAX (DU3MUECKUX SBJICHUH U
Heo0XouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTENIbHbIE HPUOOPHI
10 CXE€MaM U CXEMaTHYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JIBUTaTEIb BHYTPEHHEIO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMBI 3JIEKTPUYECKUX LIENEH C MOCIEeI0BAaTEIbHbIM U MapajUICIbHBIM COEIHMHEHHEM
AJIIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIETICH;

MPUBOANTH TMPUMEPHl (HAXOAWTh HWH(OpPMALMIO O NpPHUMEpPax) MNPAKTHUYECKOrO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHMM B TIOBCEAHEBHOM >KM3HM JUIsl OOecrHedeHUs
0e30macHOCTH NP 00paILEHUH C TPUOOpaMH M TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHEHHUS
3JI0POBbS M COOTIOIEHUS] HOPM 3KOJIOIMUYECKOTO MOBEACHHUS B OKPYXKAIOIIEH CPEIE;

OCYLIECTBJISATh MOUCK HH(OpManuu ¢uznyueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUM W MYTEM CpaBHEHUS JOMOJIHUTENbHBIX HCTOYHHKOB
BBIACIATh HH(OpMaALUIO, KOTOpas SBIAETCS MPOTHUBOPEUMBON WM MOXKET OBbITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBINOJHEHUM YYE€OHBIX 3alaHUidl  HAy4HO-TOMYJISPHYIO
JUTEPATYpPy (U3UUYECKOTO COJEpKaHMs, CIPABOYHBIE MaTepuaibl, PECYpChl CETH
WuTtepHeT, BIageTh MNpuUEéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIKu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHBbIE COOOIIEHMs, 00001as
MH(MOpPMAIUI0O U3 HECKOJIbKUX HMCTOYHUKOB (DU3MUECKOTO COAEpKaHWsA, B TOM YHCIIE
nyOJMYHO  TPEJCTaBIATh  pe3yJbTaTbl  MPOEKTHOM WM  UCCIEA0BATENbCKOU
NeATEIbHOCTH, MPU 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YYECHHbIM MOHSATUHHBIA ammapar
Kypca (pU3MKH, COTPOBOXK/IATh BHICTYIUICHUE MTPE3CHTALINEH;

OpU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M HMCCIENOBAHUN (PU3MYECKHUX IMPOIIECCOB
pacnpenenarh O0sS3aHHOCTH B TPYNIE B COOTBETCTBUU C MOCTABICHHBIMHU 3a/1auaMu,
CIIEIUTh 3a BBINOJHEHUEM IUTaHA JCHCTBUW M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHMBaTh  COOCTBEHHBIM  BKJIaJ B  JEATEIBHOCTh  TPYNIbl,  BBICTPaUBaTh
KOMMYHHMKaTUBHOE B3aUMOEHCTBUE, TIPOSBIISAS TOTOBHOCTh pa3peIiaTh KOHQIUKTHI.
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K koHiy oOyuenus B 9 kJjacce mpeIMETHBIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YyHAIOUIUXCSI YMEHUI:

WCIIOJIh30BaTh TOHATHUS: CHCTEMa OTCYETa, MaTepuajbHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABWXKEHUS, nedopmanus (ynpyras, miacTudeckas),
TpPEeHHE, IIEHTPOCTPEMHUTEIFHOE YCKOPEHHUE, HEBECOMOCTh U TIEPETPY3KH, IICHTP TSHKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tellad, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHWs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTbh, CIIEKTPhI UCITYCKaHUS
Y TIOTJIONIEHUs, anbda-, 0eTa- 1 raMMa-U3JIy4eHUs, U30TOIbI, siIepHAast SHEPTeTHUKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JTBMKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOTHOE MaJIEHHUE TeJ, PABHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aWUMOJCHCTBHE TEJI, PEAKTUBHOE JIBW)KCHHE,
KojebaTenbHOe JIBIDKCHHE (3aTyXamollue W BBIHYXXACHHBIC KOJIeOaHMs), pE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, MPSMOJIMHEITHOE pacpOCTpaHEHHUE, OTPAKEHUE
Y MIPEJIOMJIEHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHUE OEI0ro CBeTa
B CHEKTP M CJOXEHUE CIEKTPaJIbHBIX IIBETOB, IUCIEPCHsl CBETAa, E€CTECTBEHHAs
PaIOaKTUBHOCTh, BOBHUKHOBEHUE JTMHENYATOrO CIIEKTPa U3TyUYSHHS ) TIO OMMCAHUIO HX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONIUX JaHHOE (PU3NUIECKOE
SIBJICHHE;

pacno3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3MUECKHUX SBJICHUNA B OKPYKAIOIIEM MHUPE
(B TOM uucie Gpu3ndecKue sIBJICHUS B MIPUPOJIC: NMPUIUBBI U OTJIMBBI, IBHKCHUE TIJIAHET
ConHEYHON CHCTEMBI, pEaKTUBHOE JBMYKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHHE, CEHMCMHYECKHUE BOJHBI, I[yHAMH, 01XO, IIBETa Te,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJOTHYECKOE  JCHCTBUE  BUIUMOTO,
yAbTPaduOIECTOBOTO M PEHTIEHOBCKOTO W3y4YeHUM, €CTECTBEHHBIM paguOaKTUBHBIN
(G oH, KOCMHYECKHUE JTyYH, PATHOAKTHBHOE U3ITyYCHHE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaMOAaKTUBHBIX W3IY4YCHHM Ha OpraHu3M 4YeloBeKa), MNpPH OTOM TEPEBOJUTH
MPAKTUYECKYIO0 3a/7ady B y4eOHYIO, BBIACIATH CYIICCTBEHHBIC CBOMCTBA (TIPU3HAKH)
bu3HYeCcKUX SBJICHHUI;

OMKCHIBATh HW3YYCHHBIC CBOMCTBA Tel H (U3WYECKUE SBJICHHS, WCIOJIb3YS
bu3MYecKue BEIMYMHBI (CPeAHSAsS M MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOpPEHUE, MepeMelieHue, MyTh, yIIoBas CKOPOCTh, CHJIAa TPEHHs, CHia
YOPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MajCHMsI, BEC Teja, UMITYJIbC Tena,
UMITYJIbC CHJIBI, MEXaHWYECKass padoTa WU MOIIHOCTh, MOTCHIMAJbHAS DHEPTUS Tela,
MOJHSITOTO HaJ TOBEPXHOCTHIO 3€MJIM, TOTCHIMAJbHAS DHEPTHUsl CXKATOM MPYKUHBI,
KHHETHYCCKas SHEPTHs, TIOJHAS MEXaHW4YECKasi SJHEPTHs, IEPHOJT U YacTOTa KOJICOaHMH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
MIPEIIOMJICHUST CPENbl), MPU OMMCAHWUH TPABUIBHO TPAKTOBATh (DU3WUCCKUNA CMBICI
UCIIOJIb3YEMbIX BEIIMYWH, 0003HAUYCHUS M €AUHUIBI (PU3MUECKUX BEJIMYMH, HAXOJIUThH
(bopMyIbI, CBA3BIBAIONINE JAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMU BEJIMYMHAMM,
CTPOUTH IpaUKK N3YyUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUYHH;
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XapaKTEepU30BaTh CBOMCTBA Tel, (U3MYECKHE SBICHHUS M TPOIECCHI, HCTIOIB3YS
3aKOH COXPAaHECHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYTEPTIO3HIINN
CWJI, TIPUHIIUI OTHOCUTENbHOCTH [ 'ammies, 3axkoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEIIOMIICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsJOBOTO
M MacCOBOTO WYHCENT TIPH SJEPHBIX pEaklusx, P OSTOM JaBaTh CIIOBECHYIO
(GbOopMyJIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE TPOIIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  HMPUYUHHO-
CIICJICTBEHHBIC CBSI3H, CTPOUTH O0BCHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ ONOPOii Ha 2—3
W3YYCHHBIX  CBOMCTBa  (DU3WYECKUX  SABICHUN, (U3MYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemaTrh pacu€THble 3a7auyd (ONMUpAIOIIUecs Ha cUcTeMy U3 2—3 ypaBHEHHIA),
WCITIOJIB3YSl 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOIINE (PH3WYECKUE BEIMYWHBI: HAa OCHOBE
aHaM3a yCJIOBUA 3aJa4M 3alMChIBATh KPATKOE YCIOBHE, BBIABIATh HEJIOCTAIOIINE WITU
U30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYIIbI, HEOOXOAUMBIC JIs PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYYEHHOTO 3HAYCHUS (PU3HMICCKON
BEJTUYNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOLIM (U3UIECKUX
METO/IOB,  HWCIIOJB3ys  OMHCAaHWE  HCCICIOBAHUS,  BBIACIATH  IIPOBEPSIEMOE
MIPEANOJIOKECHNEe, OIICHUBATh MPAaBUJIBLHOCTh MOPSAAKA IPOBEACHHS WCCIIECIOBAHNUSA,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUIN U OIBITOB;

POBOJUTH OMBITHl MO HAOTIOAEHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHX
CBOMCTB Ten (M3ydyeHHE BTOpPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUsI SHEPTUH,
3aBUCUMOCTH TIepHOa KOJIeOaHN TTPY>KUHHOTO MAasTHUKA OT MACChI TPy3a U )KECTKOCTH
NPY>KWHBI M HE3aBUCHUMOCTH OT aMIUIMTYAbl MAaJbIX KOJCOAHWH, MPSAMOIHMHEHHOE
pacnpocTpaHEHHE CBETa, Pa3IOKEHHWE OENIOro CBETa B CIEKTP, M3yUYECHHUE CBOWCTB
M300pakeHusl B TJIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs IpeaMeTa B coOuparoien
JIMH3€E, HaOII0JICHUE CIUIONIHBIX U IMHEWYATBhIX CIIEKTPOB M3TYUYCHUS): CAMOCTOSITEIIEHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 000pyAOBaHMS, OMMCHIBATH XOJ] ONBITA U
€T0 pe3yJIbTaThl, JOPMYITHPOBATH BEIBOIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisisa CpeaHee
3HAUCHHUE U3MepAEMON BeTUYHHBI ((POKYCHOE pPACCTOSHHE COOMPAIONICH JIHMH3HI),
000CHOBBIBaTh BBHIOOP CIIOCOOa U3MEPEHUS (M3MEPUTEIHLHOTO TPUOOpa);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (PM3MUECKUX BETUYMH C UCTIOIH30BAHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBHKEHUU
0e3 HavYaJIbHON CKOPOCTH, TIepHUoja KoJieOaHWH MaTEMaTHYECKOTO MasTHHUKA OT JTHHBI
HUTH, 3aBUCHUMOCTH yIJIa OTPaXEHUs CBETa OT yIJia MajeHUs W yIJia MPEIOMIICHUS
OT yIJia IaJICHNs): TUIAHUPOBATh MCCIIEIOBAHNE, CAMOCTOSTEIHHO COOMPATh YCTAHOBKY,
(bUKCUpPOBaTh PE3yJIbTAThl MOJYYCHHON 3aBUCUMOCTH (M3MYECKUX BEIMYUH B BUIE
Tabnui u rpaduKOB, IeIaTh BRIBOJIBI IO PE3YJIbTaTaM HCCIICOBAHUS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUS (U3MYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpPEHUE TeNa MPU PaBHOYCKOPEHHOM JABM)KEHHUH, YCKOPEHUE CBOOOIHOIO IMaJEHUS,
KECTKOCTh MPYXKUHBI, KOA(P(ULUUEHT TPEHUS CKOJIbKEHUS, MEXaHudeckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUO]T KOJIeOaHNI MaTeMaTHYECKOTO U MPY>KUHHOTO MasTHUKOB,
OITUYECKAsl CUJIa COOMPAIOLIEH JIMH3bI, paAMOAKTUBHBIN (DOH): IUTAHUPOBATH U3MEPEHMUS,
coOupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJHATH HW3MEPEHHS, Cleays
NPEMIOKEHHOW WHCTPYKUUHU, BBIUYHUCIATH 3HAYEHHE BEJIMYMHBI M AHAIM3HPOBATH
MIOJTyYEHHBIE PE3YJIbTAThl C YUETOM 3a/1aHHOM MMOTPEIIHOCTH U3MEPEHUH;

coOMrofaTh MpaBuUja TEXHUKH O€30MacHOCTH Tpu padboTe ¢ JabOpaTOpHBIM
000py10BaHUEM;

pa3ianyaTh OCHOBHbBIC MPU3HAKU U3YUYEHHBIX (PU3NUECKUX MOJENIEH: MaTepuaibHas
TOUYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUECUHBIH HMCTOUYHUK CBETA, JyY, TOHKAas JIMH3A,
IUIaHEeTapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO $/1pa;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS HU3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOH Ha UX OMMCAHUA (B TOM YHCIIE: CIIUJOMETP, JaTUUKU MOJIOKEHUS,
PAcCTOSIHUS U YCKOPEHUSI, PAKeTa, 3X0JIOT, OUKH, IEPUCKOM, (POTOAIIAPAT, ONTHIYECKUE
CBETOBOJIbl, CIEKTPOCKON, JI03UMETp, KaMmepa BuibcoHa), uUCHONB3ys 3HaHUSA
O CBOMCTBaxX (PU3MUYECKUX SIBJICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB IPU PELICHUU
y4eOHO-IPAKTUYECKUX 3a/lady, ONTHYECKUE CXEMbI ISl MOCTPOEHUs H300paxKeHui
B IJIOCKOM 3€pKajie ¥ coOMparoei JuH3e;

OPUBOJAUTH MpUMEPHl (HAXOAUTh WHGOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU HJisi OOecnedeHus
O0e3omacHOCTH TMpu oOOpameHuu C OpudopaMu M TEXHUYECKUMH YCTPOWCTBaMH,
COXPaHEHMsI 310POBbsI U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYXKaIOLIEeh
cpene;

OCYIIECTBIIATh TMOUCK HH(pOpManuu Qundeckoro cojepxkanuss B HHTepHere,
CaMOCTOATENBHO (OPMYJIUPYsI TIOMCKOBBIM 3alpoc, HAXOAUTb MYTH OINPEIAEICHUS
JIOCTOBEPHOCTH TOJY4YeHHOM MH(POpMalMd Ha OCHOBE MMEIOIIUXCS 3HAHUU W
JOTOJHUTENBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MPU BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAYUYHO-TOIMYJISIPHYIO
auTepaTypy (U3MUECKOTO COAEpXk aHMs, CIPaBOYHBIE MaTepUalbl, PECypChbl CETU
WurtepHer, BhIageTh MNpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
nH(popMaIu U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

cO3/aBaTb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMaAIMU M3 HECKOJbKHUX HMCTOYHUKOB (DU3UYECKOTO COAEpKaHUS, ITyOIMYHO
IIPEICTABIATh PE3YJIbTaThl IPOEKTHON WM UCCIIE0BATENBCKON AEATENBHOCTH, IPU 3TOM
rPAMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IMOHATUWHBIA amIapar M3y4aeMoro paszesa
GU3MKK W CONPOBOXKAATH BBICTYIUIEHHWE Mpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEN
ayJIUTOPUH CBEPCTHHUKOB.
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7 KIIACC
No HaumenoBanue Komuuectso | IIporpammuoe coaepxkanrie |  OCHOBHBIE BUBI IEATEIIBHOCTH O0yYarOLIUXCS
/11 pa3aenoB U TEM JacoB

y4eOHOT0 npeMeTa

Pa3znea 1. ®usuka u ee poJib

B MO3HAHHUM OKPYKAOIIEro Mupa

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoje. | BrisiBieHue paznuunii Mexny QU3nyecKuMH 1
O MpUpPOJIC SBneHUsI IPUPOIBI. XUMHUYECKUMH TIPEBPaAILICHUSIMHU.
du3nYecKre SIBJICHHUS: PacmoznaBanue n kiraccudukanus Gu3nIecKux
MCXaHUYECCKHUE, TCIUIOBBIC, | SIBJICHUM: MEXaHMYCCKUX, TCIJIOBBIX,
ANEKTPUIECKHE, ANEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHHWTHBIC, CBETOBEIE, Habmronenue u onvcanue GU3NIECKUX SABJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BEINUNHEL. OnpeneneHue 1EeHbI JCICHUS Kb
BEJTUYHMHBI N3mepenue puznueckux U3MEPUTEIHLHOTO TIPUOOpA.

BEIMYUH. PU3UUECKHUE
npubopsl. [lorpemHocts
U3MEPEHUMN
MexnyHapoaHas cucremMa
Ennauni. Pacckassl 00
YYEHHBIX.

N3mepeHne mTMHENHBIX pa3MEpPOB TE U

IPOMEKYTKOB BPEMEHH C YUYETOM MOTPELIHOCTEN.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
H3mepenue temriepaTypsl IpU MIOMOIIA
YKUIKOCTHOI'O TEPMOMETPA U JaTuuKa

TEMIEPaTyPHI.
BrinonHeHne TBOPYECKUX 3aJaHUM 110 IOUCKY
CIoCc000B N3MEPEHUS HEKOTOPBIX (PUIUUECKHUX
XapaKTEePUCTHK, HAIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHHIM, MaJIbIX
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IPOMEXKYTKOB BpeMeHu. O0cyxieHne
HpearaeMbIX Coco0oB

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBrkeHre THIIOTE3, OOBACHIIOIIMX TPOCTHIE
HAy4HBIA METOJ €CTECTBEHHBIE HAYKU SIBJICHMS1, HAIIpUMED:
MO3HAHUSA M3Yy4aroT IPUPOAY. — [IOYEMY OCTaHABIMBAETCA JBUKYIIEECS
EcrecTBeHHO-Hay4YHBIN 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METO/1 IO3HAHMUS: — IIOYEMY B JKapKyIO [TOTOly B CBETJION OJEXKAE
HaOJII0/IeHNEe, TOCTAaHOBKA | MIpOoXJIagHe, yem B TéMHOM. [Ipennoxenue
Hay4HOI'0 BOIIPOCa, CIOCOOOB MPOBEPKU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBeaenue nccieqoBaHus O MPOBEPKE KAKOM-
AKCIIEPUMEHT 10 MTPOBEPKE | IMOO TUIOTE3BI.
TUIOTE3, OOBSICHEHHE [TocTpoenue npocTeiux Moaene puandeckux
HaA0JII0/1aeMOTr0 SIBJICHUS. SIBJICHUM (B BHJI€ PUCYHKOB MJIM CXEM ), HAITPUMED
Onucanue pu3nUecKuX NaJICHNE MTPEAMETA; IPSAMOJINHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBETa
MozeIen
Hroro mo pazaemy 6
Pa3nen 2. [lepBoHauajibHbIE CBE€HHS 0 CTPOEHUM BellleCTBA
2.1 | CtpoeHue BemiecTBa 1 CrpoeHue BemiecTna: Hab6ntonenue v nHTEpIpeTalysl OMBITOB,

ATOMBI Y MOJIEKYJIbI, UX
pa3Mepsbl. OMbITHI,
JIOKa3bIBAOIINE
JUCKPETHOE CTPOEHUE
BEILIECTBA

CBUETEIBCTBYIOIIMX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BELIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OneHka pa3MepoB aTOMOB U MOJIEKYIT

C UCTIOJIB30BaHUEM (poTorpaduii, MOITyYeHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
naboparopHas pabota o teme: «OLeHka
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TuaMeTpa aToMa METOJIOM PSIJIOB
(c ucroap3oBanueM ororpaduii).
Omnpenenenre pa3MepoB MaJIbIX TE

2.2 | JIB>KEHHE H
B3aMMOJICHCTBHE
YaCTHI] BEIIECTBA

JIBU>KEHHE YaCTHII
BemecTBa. CBs3b CKOPOCTH
JBH>KEHUS YaCTHULL

C TeMIIEpaTypou.
bpoyHOBCKOE nBHXKEHUE,
mubdysus.
B3aumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBaHUE

Habmonenue u o0bsicHeHHE OPOYHOBCKOTO
JBIDKCHUS U sIBJIICHUS TUDPy3un.

[IpoBenenune u 0ObSICHEHUE OIBITOB

10 HaOJIOICHUIO TETIJIOBOTO PACITUPEHUS T'a30B.
[IpoBenenne u 0ObSICHEHHUE OIBITOB TIO
00HapYKEHHUIO CHJT MOJIEKYJIIPHOTO TIPUTSHKCHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEILIECTBA

ArperatHbi€ COCTOSIHUSA
BEILIECTBA: CTPOEHUE ra30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaIIIMYECKHX ) TE.
BzanmocBs3zp MexIy
CBOIMCTBaMH BEILIECTB

B Pa3HBIX arperaTHbiX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerHrueM. OCOOCHHOCTH
arperaTHbiX COCTOSAHUN
BO/IbI

Onucanue (C UCTIOIB30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3Iu4Mii B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPABIX TEJL.

OO0BsicHEHNE MAJION CKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TeJ, OOIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TET U
TEKY4ECTH JKUJIKOCTH.

[IpoBeneHue OnbITOB, JOKA3BIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUM BOJIbI YACTUIIbI HAXOASITCS
B CPEAHEM Jaiblle IPYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

VY cTaHOBIEHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJIBI U
CYIIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — 6uonorusi, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:xeHHe ¥ B3aUMOJeiicTBHE TeJl

3.1 | Mexanungeckoe 3 Mexannueckoe nmxeHue. | MccnenoBanue paBHOMEPHOTO ABMKCHUS,
JIBIDKEHUE PaBHOMEpHOE 1 OIIpe/ICNICHUE €T0 MPU3HAKOB.
HepaBHOMepHOe Bkenne. | HaOmroneHne HepaBHOMEPHOTO JBHKEHHS U
Ckopocts. Cpennsis OIpe/IeNIEHUE €ro OTIANYNN OT paBHOMEPHOTO
CKOpOCTh TIpU JIBYKEHUSL.
HEPaBHOMEPHOM OmnpezneneHyre CKOPOCTH PaBHOMEPHOT'O
IBIKEHUH. Pacuér myt M | JBMKEHUS (LIApUKA B )KUJKOCTU, MOAEIH
BPEMEHH JIBHKCHUS AJIEKTPUUYECKOT0 aBTOMOOWIIS U T.JI.).
Omnpenenenue cpeiHel CKOPOCTU CKOIbKEHUS
OpycKa WM HIapuKa 110 HAKJIIOHHOM MJI0CKOCTH
Pemenue 3agau Ha onpeieIeHUe MyTH, CKOPOCTU
¥ BPEMEHU PaBHOMEPHOTO JIBUKCHHS.
Ananu3 rpauKoB 3aBUCIMOCTH TYTH B CKOPOCTH
OT BpEMEHHU
3.2 | Uueprus, macca, 4 SBnenue unepunn. 3akoH | OObSICHEHHE U MPOTHO3UPOBAHUE SIBJICHUH,

IINIOTHOCTB

nHepuuu. Banmopencteue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTHU TeJIA.
IImoTHOCTH BemiecTna.
CBS3b IUNIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eMHHIIE 00BEMA
BEIIlECTBA

00yCIIOBJIIEHHBIX UHEPLIUEN, HAIPUMED, UTO
IIPOUCXOJUT ITPH TOPMOKEHUHU WIM PE3KOM
MaHEeBpEe aBTOMOOUJIS,, TOYEMY HEBO3MOKHO
MTHOBEHHO IIPEKPATUTH JBUKEHUE HA BEJIOCUIIEE
WJIM CaMOKAaTe | T. 1.

[IpoBeneHue u aHanu3 ONBITOB,
JEMOHCTPUPYIOLINX U3MEHEHNE CKOPOCTH
JNBW)KEHUS TEJa B PE3yJIbTATE NEVCTBUS HA HETO
OPYTUX TEN.

Pemenue 3anay Ha onpeneneHne Maccsl Tena, ero
00BbEMa U TIIOTHOCTH.
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[IpoBeneHue u aHamu3 ONBITOB,
JEMOHCTPHUPYIOMIMX 3aBUCUMOCTb U3MEHEHHUSI
CKOPOCTH TeJia OT €r0 MacChl MPU
B3auMozeiicTBuM Ten. Mi3mMepenue maccsl Tena
Pa3IMYHBIMH CIIOCO0AMU.

OmnpeneneHre IUIOTHOCTH TeJa B pe3yJIbTaTe
U3MEPEHHUS €ro Macchl U 00bEMaA

3.3

Cuma. Buaper cun

14

Cwuna Kak XxapakTepUCTHUKa
B3aMMOJICUCTBUS TEJI.
Cwuna ynpyroctu u 3aKOH
I'yka. I3mepenune cuisl

C IIOMOIIBIO TMHAMOMETDA.
SIBieHUE TATOTCHMS U CHJIa
TsoKkecTH. Culia TSOKeCTH
Ha JIPYTUX IUIaHETax.

Bec tena. HeBecoMocCTb.
CrnoxeHue cui,
HaITPABJICHHBIX 110 OJHOU
IIPSIMOM.
PaBHOpelHCTBYIOIIIAs CHIL.
Cuna tpenus. Tpenue
CKOJIb’KCHUS U TPEHHUE
1okosi. Tpenue B mpupoze
1 TEXHUKE

N3ydenune B3auMOAECHCTBUS KaK TPUUNHBI
WU3MEHEHHUSI CKOPOCTH TeJla WM €ro AedhopMallii.
Onucanue peanbHbIX CUTYallMil B3aUMOAECHCTBHS
TE€J C IOMOIIIbIO MOJIEJIEH, B KOTOPBIX BBOJUTCS
MOHSATHE U U300PAKEHHUE CUITBI.

N3yuenune cunel ynpyroctu. Mccnenosanue
3aBUCUMOCTH CHUJIbI YIIPYTOCTH OT YIJTMHEHUS
PE3MHOBOTO IHYPA WU MPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYAIIH, B KOTOPBIX
MPOSIBIISIETCS ICNCTBUE CUIIBI YIIPYTOCTH
(ynpyrocth Msiua, KpOCCOBOK, BETOK JIepeBa

u J1p.).

AHaJIM3 CUTyaIui, CBA3aHHBIX C SBJICHUEM
TATOTEHUS.

OO0bsicHeHUE OPOUTATBLHOTO ABUKCHHUS TUIAHET

C UCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLHH.

N3mepenue Beca Tena ¢ MOMOILIBIO THHAMOMETPA.
O6ocHOBaHME ATOTO CIIOCOOA U3MEPEHHUS.
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AHnanu3 n MOJICINPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCNEepUMEHTAIBHOE MTOJIYYEHUE MPAaBUIIA
CJIOKEHUS CUJI, HAIIPaBJICHHBIX BJOJb OJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PABHOJICMCTBYIOILIEU CHIL.

N3yueHne Cuibl TpEHUSI CKOJIBKEHUS U CUIIBI
TPEHUS MOKOSI.

Hccnenoanue 3aBUCUMOCTH CUIIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYLIUXCS
IIOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTyalMi, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSl CIOCOOBI €€ YMEHBLIEHUS WK
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, INIABAHWE BOJHBIX KUBOTHBIX
u 11p.). Perenue 3agau ¢ uCHOIb30BaHUEM
dopMy1 asist pacyéTa CUIIbI TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazueny

21

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, )KUJAKOCTEI U ra3oB

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS ¥ YBEITUICHHS
naBiieHUs. /[aBieHue rasa.
3aBHCHUMOCTD JABJICHUS
rasa ot oonéma,
TEMIEPATYPHI.

Amnann3 1 00bSICHEHUE OIBITOB U MMPAaKTHYCCKHUX

CHUTYAIIHii, B KOTOPBIX MPOSIBIISETCS CUIIA
TaBIICHHUSL.

O6ocHOBaHME CITIOCOOOB YMEHBILIEHUS U
YBEIMUCHHUS JaBIICHUSI.

W3ydenue 3aBUCUMOCTH JTaBJICHUS ra3a
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[lepenaua naBineHus
TBEPIABIMU TEJIAMHU,
JKUJKOCTSIMHU U Ta3aMH.
3axoH Ilackais

oT 00bEMa U TeMIepaTyphbl.

N3ydenne ocobeHHOCTEM nepenadun JaBIeHUs
TBEPIBIMU TEIIAMH, )KUIKOCTSIMHU U TFa3aMH.
ObocHoBaHME PE3yIbTATOB OMBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSIHUSX.
DKcIepUMEHTALHOE I0Ka3aTeNIbCTBO 3aKOHA
[Tackans.

Pemienue 3amau Ha pacuéT naBiIeHUs TBEPAOTO
Tena

4.2 | laBieHHE )KHIKOCTH 3aBHCHMOCTb JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JaBJICHUS KHUJIKOCTH
KHUJIKOCTH OT TITyOUHBI. OT TITyOWHBI TOTPY)KEHUS U TJIOTHOCTH KHUIKOCTH.
[MueBMatnyeckue Mamuuel. | HaOmroneHne u 00bsICHEHHE THAPOCTATHICCKOTO
I'mapocraTuyeckuii napajiokca Ha OCHOBe 3akoHa Ilackais.
napagokc. Coobmaromuecs | M3ydeHue cooOmaromumxcst CoCyI0B.
cocymsl. [umpasmmueckue | PemeHue 3anau Ha pacuér 1aBICHUS XKUIKOCTH.
MEXaHHU3MBI OOBsICHEHNE TIPUHITUTIA ICHCTBUS
THJIPaBIMYECKOTO TIpecca, THEBMaTHUSCKUX
MaAIIIFH.
AHanu3 1 00BsICHEHHE TPAKTUYCCKUX CUTYAIIHH,
JCMOHCTPHPYIOIIMX MPOSIBJICHUE AaBJICHHUS
KHUIKOCTH U 3aKoHa [Tackas, Harpumep
IIPOIIECCOB B OPraHU3Me TpH TITyOOKOBOTHOM
HBIPSIHAH
4.3 | AtmocdepHoe Atmocdepa 3emin u DKCNepUMEHTAIBHOE OOHAPYKEHUE
JTaBJICHUE aTMocdepHOe TaBIeHUE. aTMOC(EpPHOTO JaBICHUS.

[IprunHEI cyecTBOBaHUsA

Amnann3 1 00bSICHEHUE ONBITOB U IMPAaKTHYCCKUX
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BO3TyIITHON 000JI0UKH
3emuu. OnsiT Toppuyerim.
N3mepenne armochepHoro
JABJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl yPOBHEM
Mopst. [Ipubopel

JUISl UBMEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYaIluH, CBSI3aHHBIX C ICHCTBUEM
aTMoc(epHOro 1aBICHUS.

OO0ObsicHEeHuE CylIeCTBOBaHUS aTMOC(epbl
Ha 3eMJie U HEKOTOPbIX IJIAHETaxX WU e
OTCYTCTBHSI Ha IPYTUX IaHeTax u JlyHe.
OObsicHEeHHE U3MEHEHUS TUIOTHOCTH aTMOC(hEpHI
C BBICOTOHM M 3aBHCHMOCTH aTMOC(HEPHOTO
JTABJICHUS OT BBICOTHI.

Pemenwne 3amau Ha pacu€t arMochepHOTO
JTABJICHUSI.

N3ydenne yctpoiicTBa GapomeTpa-aHepouia

4.4

JlericTBuE )XUJIKOCTU U
raza Ha orpy>KeHHOE
B HUX TEJIO

JleicTBUE )XKMAKOCTH U ra3a
Ha NOTPYKEHHOE B HUX
Telo. BeiTankuBaronias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxonnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
YKUJIKOCTHU U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
OrnpeneneHre BbITATIKUBAIOMIEH CUIIBL,
JNEUCTBYIOIIEN HA TEJIO, MOTPYKEHHOE

B AKUJKOCTb.

[TpoBenenue u 00CyXI€HHUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIECH HA TEJIO
B KHUJKOCTH, OT 00bEMa OTPYKEHHOMN

B )KUJIKOCTh YaCTH TeJla U OT TUIOTHOCTH
AKUJKOCTH.

lIposepka nezasucumocmu bimanxkugarouel
Cumbl, oelicmayoujell Ha mejo 8 HCUOKOCMU,
om maccul meia.

Hccnenoanune 3aBUCMMOCTH Beca TeJla B BOJIE

0T 00bEMa MOTpyKEHHOM B KHUAKOCTh YACTH Tea.
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Pemenue 3a1a4 Ha NpUMEHEHHE 3aKOHA
Apxumena v yCiaoBUs MIIABAHUS TEJL.
Koncrpyuposanue apeomerpa nim
KOHCTPYUPOBAHHUE JIOJIKU U ONPENIEIICHUE €€
rpy30H0IbEMHOCTH

Hroro no pazaeny

21

Pa3znen 5. PaGora u MOIIHOCTB. JHeprus

5.1

Pabora 1 MouHOCTH

3

Mexannueckas padoTa.
MouHocTh

DKCHEPUMEHTAIIBHOE ONPEICIICHUE
MEXaHUYECKON pabOThI CUITBI TSKECTH

IIPY MMAJICHUHU TEJIA U CUJIbI TPEHUS

[P PABHOMEPHOM TEPEMEILCHUU TEA

10 TOPU30HTAIIBHON MTOBEPXHOCTH.

Pacuér momHocTH, pa3BuBaeMoi Ipu NOAbEME
IO JICCTHHIIE.

Pemenne 3ana4 Ha pacuéT MeXaHUYECKOM pabOThI
Y MOILLIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIuar, 6JI0K, HaKJIOHHAs
MJI0CKOCTh. [IpaBumo
paBHOBECHS phlyara.
[Ipumenenue npasuiia
paBHOBECHS pblUara

K OJI0KY. «30510TO€
npaBuii0» Mexanuku. KIT/]
MPOCTHIX MEXAHNU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

OnpeneneHre BHIUTPHIIIA B CUJIE POCTHIX
MEXaHHU3MOB Ha IPUMEPE pbluara, NOJIBUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM INIOCKOCTH.
Uccnenosanue ycioBusi paBHOBECHS pbluara.
OOGHapyXeHue CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX M MPUCTIOCOOTICHUSX,
UCIIOJIb3yEeMBIX B OBITY U TEXHHUKE, a TAKKE

B ’KUBBIX OpraHU3Max.

DKCIEepUMEHTAIBHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT mpu MPUMEHEHUHU TTPOCTHIX MEXaHNU3MOB.
Onpenenenue K111 HakTOHHOM MIIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEeHEeHUE TpaBuiIa
paBHOBecus peryara u Ha pacuér KII1/]

5.3 | Mexannueckas 4 MexaHn4eckast SHepIHsl. DKCTepUMEHTAIBHOE ONPE/ICIICHIE N3MEHECHUS
SHEPrust Kunerndeckas u KUHETUYECKOW U OTEHIIMATbHON YHEPTUU Tea
MOTEHITUATbHAS YHEPTHSI. IIPU €T0 CKaThIBAHWUH 110 HAKJIOHHOW TUTOCKOCTH.
[IpeBparenue oguoro Buaa | PopMynupoBaHue HA OCHOBE HCCIEIOBAHNUS
MEXaHW4YECKOM dHEepPTUn 3aKOHA COXPAHEHUS MEXaHUUYECKOM SHEPTUH.
B ApyTroil. 3aKoH OO6cyx1eHre rpaHul] TPUMEHUMOCTH 3aKOHA
COXpPaHEHUs SHEPTUU COXPaHEHUs YHEPTHUH.
B MEXaHUKE Pemmenwne 3agau ¢ NCTIOIB30BAaHUEM 3aKOHA
COXPaHEHUs YHEPTHH
Hroro o pazgeny 12
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC
No HanmeHnoBaHue KommuecTBo HpOFpaMMHOC COACPKAHUC OCHOBHBIC BUABI ACATCIBHOCTH O6yanOHlHXCSI
/1 pPa3aciioB U TEM qacCcoB

y4eOHOro npeaMera

Pa3znen 1. TensioBbIe ABJICHUSA

11

Ctpoenue u cBoicTBa
BEILIECTBA

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKOU
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U
MosIeKyd. ONbITHI,
MOJITBEPKAAOIIINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogaenu TBEPAOTO, KUJIKOTO
U Ta3000pa3HOTO COCTOSTHUM
BEIIIECTBA.
Kpucramnmnueckue u
aMmopQHbIE Tena.
OOBsiICHEHHE CBOMCTB ra3os,
KUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE IOJIOKEHUH
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMauMBaHue 1
KalWJUISIPHbBIC SIBJICHUS.
TennoBoe pacimMpenue u
cxKatue

HaOmronenue u uHTEpripeTalus OnbITOB,
CBHJIETEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEUIECTB B BOJIE.

Pemenue 3a1a4 no oneHUBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHUIIE 00BbEMaA
BEILIECTRA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa moamsl Jlykpenus «O npupoe
BEIIICH» ) C U3JI0’)KEHUEM 000CHOBAaHUIN aTOMHOMN
TUTIOTE3bI (CMBICTIOBOE uTeHHE). O1eHKa
yOeIUTETFHOCTH TUX 0OOCHOBAHMIA.
OObsicHeHHE OpPOYHOBCKOTO JIBH)KCHUS, SIBIICHHS
mubdy3un u pa3nuyuil MeXIy HUIMH Ha OCHOBE
IIOJIO’KEHUH MOJIEKYJIIPHO-KMHETUYECKON
TEOPUHU CTPOCHUS BEIECTRA.

OOBsicHEHUE OCHOBHBIX Pa3JIMuMii B CTPOCHUU
ra3oB, JKUJIKOCTEN U TBEPABIX TEI

C MCIOJIb30BAHUEM TTOJIOKEHUI MOJICKYJISIPHO-
KMHETUYECKOU TEOPUHU CTPOCHHUS BEIECTBA.
[IpoBeaeHmne OMBITOB MO BHIPALTUBAHUIO
KPUCTAJJIOB TOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenennie 1 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIIUX KAUIUISIPHBIC SIBJICHUS U
SIBJICHUE CMAUYUBaHUS.

OObsicHEeHUE POJIH KaMWIUISIPHBIX SIBJICHUIN

JUISl TOCTYTUICHUS! BOJbI B OPTaHU3M PacTEHUH.
Hab6ntonenue, nposeneHue u o0bsICHEHUE
OMBITOB MO HAOJIOCHUIO TETNIOBOTO
pacIIMpeHus ra30B, )XUAKOCTEN U TBEP/IBIX TEIL.
OObsicHEeHUE cOXpaHeHHs 00bEMA TBEPIBIX TEIl,
TEKYUECTH KUJIKOCTH (B TOM YMCIIE, PA3HUIIBI

B TEKY4ECTH JUIsl pa3HBIX KUJKOCTEN),

JaBJICHUS Ta3a.

[IpoBeneHre ONnbITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro o0bhEéMa U
HarpeBaHUs WA OXJIAXKIACHUS, U UX OOBSICHEHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUEHHUS.
AHanu3 NPaKTUYECKUX CUTYAIU, CBI3aHHBIX

CO CBOMCTBaMHM ra3oB, )KUAKOCTEN U TBEPIBIX TEI

1.2

TennoBele nmpouecchl

21

Temneparypa. CBsizb
TEeMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBXKEHUS
yactull. BHyTpeHHsIs
sHeprus. CrocoObl
VU3MEHEHHUsI BHYTPEHHEN
SHEPruu: Terjionepeaaya u
coBepileHrue padboTel. Bumbl
TEIUIONEepEaauHn:

O06ocHOBaHME TIPABIIT H3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3JIMUHBIX CIOCOO0B U3MEPEHUSI U
IIKaJI TEMIICPATYPHI.

HaOmronenne n o0bsICHEHHE OITBITOB,
JEMOHCTPHPYIOIINX N3MEHECHUE BHY TPCHHEH
SHEPTHH Tejla B PE3ybTaTe TEILIONCPeIauH |
pabOThI BHEITHUX CHII.

HabGmronenne u 00bsICHEHHE OIBITOB,
00CyXIeHHE MPAKTUUECKUX CUTYAIIHH,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYECHUE.
KonuuecTBoO TEIIOTHI.

VY nenpHast TEMI0EMKOCTD
BeliecTBa. TermioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHUE TEIIOBOTO
Oananca. [1naBnenue u
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VY enbHas TeniaoTa
TIJIaBJICHUS.
[TapooOpazoBanue u
koHAeHcanus. Mcnapenue.
Kunienue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSL.

BrnaxnocTs Bo3ayxa.
DHeprus TOIIMBA.

VY nenpHas TerioTa
CropaHus.

[TpuntUTIEI pabOTHI
TeI1oBbIX ABurareiaeu KII1J]
TETUIOBOTO JIBUTATEIS.
TemnmoBbIe TBUTATEIIHN U

JEMOHCTPUPYIOIIUX PAa3TUYHbIE BUJIbI
TEIUIoNepeaadn: TEIIONPOBOAHOCTb,
KOHBEKIUIO, U3IIyYCHHE.

UccnenoBanue saBieHus TEI000MeHa

IIPY CMENIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
Hab6nronenue ycTaHoBII€HUS TETIIIOBOTO
PaBHOBECHUS MEXY FOpAYEH U XOJIOIHON BOJIOM.
Omnpenenenue (M3MepeHre) KOIMUECTBA
TEIUJIOTHI, MOJIYYEHHOTO BOJIOHM MpHU TEIIOOOMEHE
C HArpeThIM METAJNIMYECKUM LIWJIUHIPOM.
Ornpenenenue (U3MEPEHHE) yIETbHON
TEIUIOEMKOCTH BEIIECTBA.

Pemienue 3a1a4, CBA3aHHBIX C BBIYUCIEHUEM
KOJIMYECTBA TEIUIOTHI U TEIIOEMKOCTH

IPU TEIJI000MEHE.

AHaJIN3 CUTyallnid PAKTUYECKOTO
WCIIO0JIb30BaHUs TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepuaioB, HAIIPUMeEp, B LIENSIX
SHEProcOEPeKEHUS: TETITON30ISLINS,
sHeprocoOeperarIye KpoIIli,
TEPMOAKKYMYJISITOPHI U T. 1.

Hab6nronenue siBieHuit ucnapeHus u
KOHJICHCAIUH.

HccnenoBanue mpoiecca ucrapeHus
PAa3INYHBIX )KUIKOCTEM.

OObscHEHNUE SIBICHUN UCTIAPEHUS U
KOHJIEHCAIlMU HA OCHOBE aTOMHO-
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3alllMTa OKpY Karolen
Cpeabl.

3aKOH COXpaHEHHUS U
IpeBpaIlleHUs SHEPTUH
B TETUIOBBIX IpoIIeccax

MOJICKYJISIPHOTO YUEHUS.
Habmonenue u o0bsicHEHUE Mpoliecca KUTICHHS,
B TOM YHCJIE€ 32aBUCUMOCTH TEMIIEPATYPbI
KUIIEHUS OT JaBJICHUS.

Onpenenenue (M3MEpEHNE) OTHOCUTEIBHOMN
BJIQKHOCTH BO3IyXa.

Habnronenue nporiecca rjiaBjieHUs
KPUCTAJUTMUECKOTO BEIIeCTBa, HAPUMeED, JIbJA.
CpaBHeHUE MTPOLIECCOB IJIaBJICHUS
KPUCTAJUITMYECKUX TEJ U pa3MsITrdeHUs]

IIpU HAarpeBaHUU aMOP(HBIX Tell.

Omnpenenenre (M3MEpPEHUE) YACIbHON TEIOTHI
IUIaBJICHUS JIbJIA.

OObsicHeHUE SIBJICHU MIaBICHUS U
KPUCTAJIM3AI[MN Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUYCHHS.

Pemenue 3anay, CBA3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIECCcax
TEIUIONEpeIauy MPH TIABJICHUH U
KPUCTAJUIM3AIUH, UCTIAPEHUH U KOH/ICHCAIIUH.
AHanu3 cuTyanui NpakTHYECKOT0 MPUMEHEHHUSI
SIBIICHUH TUTaBIICHUS M KPUCTAJUIA3AIINH,
HanpUMep, MOIyYeHHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas TpejKa u JIp.

AHanu3 paboTel 1 00BICHEHHE TPUHIUIIA
JEHCTBUS TETJIOBOTO ABUTATENS.

Brruncnenue KoauuecTBa TEIIOThI,
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BBIJICJISIFOIIETOCS TIPU CTOPAHUM PA3TUYHBIX
BUI0B TorumBa, u KIIJI nBurarens.
OO0cyxaeHue YKOJIOTHYECKUX TTOCIEeICTBUN
VICTIOJIb30BAHUS JIBUTATENIC BHYTPEHHETO
CropaHusl, TEIJIOBBIX U TUIPOIIEKTPOCTAHIIAN

Hroro no pazgeny

28

Pa3nen 2. DinekTpuyeckue u

MAardHuTHbBIC AABJICHUA

2.1 | DnexTprueckue
3apsIbL.
3apsKEHHBIE TENa U
HUX B3aUMOJCHCTBHUSA

7

DIIeKTpU3aLUS TEN.

JIBa poJia 3IIEKTPUUECKUX
3apsa0B. Bzanmonencrsue
3apsKEHHBIX TEJL.

3akoHn Kynona (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUSA
3apsKEHHBIX TEIl

OT BEJIMYUHBI 3aPSI0B U
pPacCTOSIHUS MEXIY TeIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsxénnocts
3JIEKTPUYECKOTO MOJIS.
[IpuHIMI cyneprio3uuu
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aroma.
[IpoBonHMKY 1

Habmronenue u npoBeieHUE OMBITOB

0 JICKTPU3AIMHU T NPU CONMPUKOCHOBEHUU U
VHYKLHEH.

HaGmronenne u 00bsICHEHIE B3aMMOACHCTBUS
OJHOMMEHHO M PA3HOMMEHHO 3apsSKEHHBIX TEJ.
OOBsICHEHHUE MPUHITUIIA ICHCTBUS YJIECKTPOCKOIIA.
OOBsiCHEHHUE SBJICHUMN JICKTPU3ANU

IIPU COMPUKOCHOBEHUHU TEJI U UHAYKIIUEH

C UCITOJIb30BAaHUEM 3HAHUM O HOCUTEIIAX
AIEKTPUYECKUX 3apsAJI0B B BEIIIECTBE.
Pacno3naBanue n 0OBSICHCHHUE SIBICHUM
AJIEKTPU3AIMY B TOBCETHEBHOM JKM3HMU.
Habmronenne u o0bSICHEHNE ONBITOB,
WJUTFOCTPUPYIOITUX 3aKOH COXPaHEHUSI
3JIEKTPUYECKOTO 3apsia.

Habmrorerue onpITOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUMN 2JIEKTPUUECKOTO TOJIS.
HccnenoBanue nemcTBUS ANEKTPUIECKOTO MOJIS
Ha MPOBOJIHUKH U JUBJIEKTPUKHU
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TUBJIEKTPUKU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEII
ANEKTPUYECKUI TOK

20

DIIEKTPUYECKUI TOK.

VY ciioBuUs CyleCTBOBAHUS
AIEKTPUUYECKOTO TOKA.
HcTouyHMKM NOCTOSTHHOTO
ToKa. JlercTBus
AJIEKTPUUYECKOTO TOKA
(TeTrIoBOE, XMMUYECKOEC,
MAarHuTHOE).
DJIEKTPUYECKUA TOK

B JKMJIKOCTSIX U ra3ax.
DJIEKTPUYECKAS LIEMb.
Cuina Toka. DJIeKTpU4eCcKoe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma 1151 ydactka
uenu. [locienoBarenpbHOE U
napauieIbHOE€ COeIMHEHUE
MIPOBOJIHUKOB.

PaGorta u MoIHOCTE
AIEKTPUUYECKOTO TOKA.
3akoH xoyns—JIenua.
DJIEKTPUYECKUE LIETH U

HaGnronenue pa3iaHbIX BUIOB JEHCTBUS
AJICKTPUUYECKOTO TOKA M OOHAPYKEHUE ITUX
BHUJIOB JE€HUCTBHUS B IIOBCEIHEBHOM KU3HMU.
Habnronenue BO3HUKHOBEHMSI Ta30BOTO pa3psiia
Y 3JIEKTPUYECKOTO TOKA B HKHUJIKOCTH

COopka 1 uCIbITAHUE JIEKTPUUECKOM 11N
IMOCTOSIHHOTO TOKa.

N3mepenune cuibl TOKa aMIEPMETPOM.
N3mepenne snekTpruYecKoro HarpsKeHU
BOJIETMETPOM.

[IpoBenenuie u 0ObSICHEHNE OTIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro0 JIMHBI, TUIOMIAIH ITONEPEYHOTO CEUCHUS
Y MaTepuana.

HccaenoBanue 3aBUCMMOCTH CHUJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT COMPOTHUBJICHUS PE3UCTOPA U HATIPSIKEHUS
Ha PE3UCTOPE.

ITIpoBepka npaBuia ClI0KEHUs HAPSKEHUN
IIPU MOCJIEI0BATEIBHOM COCAMHEHUH JBYX
PE3UCTOPOB.

IIpoBepka npaBuiia st CUJIbI TOKA

P NAPAIIIETBHOM COEIUHEHUU PE3UCTOPOB.
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OTPEOUTEH
ANEKTPUYECKON SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

AHaJIN3 CUTyaIMi OCJIEI0BATENBHOTO U
napauieIbHOTO COSUHEHUS POBOJHUKOB

B JJOMAIIHUX JIEKTPUUYECKUX CETSAX.

Pemenue 3anay ¢ ucnosib3oBanuem 3akoHa Oma
1 hopMyT pacuéTa IEKTPHUIECKOTO
CONIPOTHBJIEHUS NP MTOCIEA0BATEILHOM U
napauieIbHOM COCIMHEHUHU MTPOBOHUKOB.
Onpenenenre paboOTHI JIEKTPHUIECKOTO TOKA,
MPOTEKAIOIIETO YEPES PESUCTOP.

OnpeneneHre MOIIHOCTH YJIEKTPUUECKOTO TOKa,
BBLJICJISIEMOM Ha PE3UCTOPE.

UccnenoBanue 3aBUCUMOCTU CUJTBI TOKA YEPE3
JAMIIOYKY OT HanpspKeHUs Ha Her. Onpenenenue
KII[ narpeBares.

Uccnenoanue npeoOpa3oBaHus SHEPTUH

IIPU NOIBbEME IPy3a JICKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPONCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHNE TPUYHUH KOPOTKOTO 3aMbIKAHUS U
MPUHIINAIIA JEHCTBUS TUIABKUX TIPEAOXpaHUTENEH.
Pemienue 3aau ¢ ucnoiab30BaHUEM 3aKOHA
Jxoyms—Jlenna

2.3

MarHuTHbIE SIBJICHUSI

ITocTosIHHBIE MArHUTHI.
BzaumopeiicTBue
IMOCTOSSHHBIX MarHuTOB.
MarsauTtHoOe moJie.
MaruauTHOE nmose 3eMiIn

HccaenoBanue MariiTHOTO B3aUMOJIEHCTBUS
ITIOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIst TOCTOSTHHBIX
MarHuTOB MPHU X OOBEANHEHUU U PA3/ICTICHUN.
HccnenoBanne MarHUTHOTO B3aMMOJIEHCTBHS
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarsuTHoe nosie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TEXHUKE. JlericTBUE
MarHUTHOTO MOJIS

HA MPOBOJIHUK C TOKOM.
DJIEKTPOBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonp3oBanue
AJIEKTPOJIBUTATENEH

B TEXHUYECKHUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

MOCTOSTHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX OOBEAUHEHUU U Pa3/ICTICHUU.
[IpoBeneHne ONBITOB IO BU3yaIU3allAN MOJIS
MIOCTOSTHHBIX MarHuTOB.

N3ydenue siBIeHU HAMArHUYUBAHUS BEIIECTBA.
HccnenoBanue nercTBUS SJIEKTPUUECKOTO TOKA
Ha MAarHUTHYIO CTPEJIKY.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOLIUX
3aBHCUMOCTB CUJIbl B3aMMOJEHCTBUS KaTyIIK!
C TOKOM M MarHurta OT CHJIbl U HAIIPaBJICHUS TOKa
B KaTyIIIKE.

AHaJIN3 CUTYyalMi NPAKTUYECKOTO MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, NPOMBILIJIEHHOCTH, MEJIULIMHE).
N3yueHne neicTBUs MArHUTHOTO TIOJIS

Ha MMPOBOJIHUK C TOKOM.

N3yyeHne nelcTBUs SIIEKTPOABUATATEIS.
Nsmepenne KII/] anexTpoaBurareabHON
YCTaHOBKH.

Pacno3naBanue u aHaJIN3 pa3IUyHbIX
IIPUMEHEHUM DJIEKTPOABUTATEIIEH

(TpaHCcHOpT, OBITOBBIC YCTPOMCTBA U . )

2.4

DJIEKTpOMAarHuTHas
WHITYKITUS

Omnebitel @apajnes. SABneHne
3JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna.
DIIEKTpPOreHepaTop.

OmBITEI IO HCCJICAOBAHUIO SABJICHUA
BHGKTPOMaFHHTHOﬁ HHAYKIOWH: UCCIICTOBAHUC
W3MEHCHUM 3HAUYCHUS U HaIrpaBJICHUA
WHAYKIOHUOHHOI'O TOKa
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CniocoObl oJTy4eHust
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHHKAX YHEPTUU

Hroro 1o pazaeny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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