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OdenepanbHas pabouas nmporpaMma mo ydyeoHomy mpenmery «Dusnkay (6a30BbIi
ypoBeHb) (mpeaMeTHas o0sacTh «EcTecTBEHHO-Hay4dyHbIE TMPEIMEThI») (nanee
COOTBETCTBEHHO — MporpaMmma 1o pusuke, Gpusrka) BKIIOYACT NOSICHUTEIBHYIO 3aMKCKY,
coJiepkaHue OOy4eHUsl, TUTAHUPYEMbIEC Pe3yJIbTaThl OCBOCHUSI MPOrPaMMBI 1O (PU3HKE,
TeMaTU4EeCKOE TIJIaHUPOBAHUE.

INOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo u3uke HA ypoBHE OCHOBHOTO 00IIEero 0Opa3OBaHMs COCTABJICHA
Ha OCHOBE IOJIOKEHMH U TpeOOBaHHUI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaTeabHON Mporpammsl, mnpeactaBieHHbIX B PT'OC 00O, a takxke
c yu€ToM (enepaibHOi pabouelt mporpaMmsbl Bocriutanus 1 KoHnenimu npenogaBaHus
yuebHoro npeamMera «Duzukay.

Copepxanue nmnporpamMMmbl 1o (u3uke HampaBieHO Ha  (HOpMHUpPOBaHUE
€CTECTBEHHO-HaYYHOU I'PaMOTHOCTH OOYYalOIIMXCS U OPraHU3alui0 U3ydeHUs: (PU3UKU
Ha JEATENIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS BO3MOXHOCTHU
yueOHOro mpeamera B peamsanuu TpedboBanuit PI'OC OOO k miIaHUpPYEMBIM
JMYHOCTHBIM M METalpEeIMETHBIM pe3yJbTaTaM OOY4YEeHHs, a TaKKe MEXKIPEIMETHBIC
CBSI3U €CTECTBEHHO-HAy4YHBIX Y4YEOHBIX IPEJAMETOB HAa YPOBHE OCHOBHOI'O OOLIETO
oOpa3zoBaHusI.

[IporpammMa 1o ¢u3MKe ycTaHABIMBAECT paclpelie]ieHue Y4eOHOro marepuaia
no rojgaMm oOydeHus (MO KJaccaM), MOpejaracT MPUMEPHYIO IOCIEI0BaTEIbHOCTh
U3YyUCHHUs TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOTO COACP)KAaHUSA U yuéTe
BO3PACTHBIX OCOOEHHOCTEN 00yYarouXcsl.

[Iporpamma no ¢usuke paspadoTaHa ¢ LEIbIO OKa3aHHUS METOAMYECKOW MOMOIIH
YUUTEIIO B CO3[JaHUH paboyeil MporpaMMbl 10 y4eOHOMY MPEIMETY.

Ouzuka SBIIETCA CHCTEMOOOPA3YIOUIUM [JIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX
PEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SBJICHUIA,
U3ydaeMbIX XUMUEH, Ouonoruei, acTpoHoMHuend W ¢u3ndeckoil reorpaduei, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTUHY MHpa, NPEIOCTABISIET HaubOojee sCHbIC
o0Opa3ipl NMPUMEHEHUs] HAaydHOro METoAa IO3HaHUs, TO €CTh Croco0a MOIyYeHUSs
JIOCTOBEPHBIX 3HAHUN O MUPE.

Opna w3 MIaBHBIX 3a1ad (U3MUECKOro oOpa3oBaHUsl B CTPYKType OOLIEro
00pa3oBaHus COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYIHOIN I'PaMOTHOCTH U UHTEpeca
K HayKe y OO0 y4aroIIMXcs.

N3ydyenue ¢usmku Ha 0a30BOM YPOBHE MPEIIOJAraeT OBJIAJCHHUE CIICAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIINMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

Hay4YHO OOBSICHATH SIBJICHMUS,

OLIEHUBATh U TIOHUMAaTh OCOOEHHOCTH HayYHOT'O MCCIIEI0BAaHUS;

UHTEPIPETUPOBATh  JaHHbIE W  HUCIOJb30BaTh HAy4yHbIE JIOKA3aTEIbCTBA
JUIS TIOJTy4€HUS BEIBOJIOBY.



®enepanbHas pabodas mporpamma | Gusuka. 7—9 kimacce (6a30BbIil YPOBEHb)

Henu nzydyeHus: GU3MKM Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa30oBaHUs OMPEIEIICHbI
B Konnenmuu mnpenogaBanus ydeOHOro mpeamera «dusnka» B 00pa3oBaTelbHBIX
OpraHU3aLusaX Poccuiickon denepanum, peanu3yroimx OCHOBHBI€
oOmieo0pa3zoBaTenbHble  MPOTPpaMMbl,  yTBEpkAEHHOW  pemieHueMm  Koseruu
MunuctepctBa npocerieHus Poccuiickoit @enepannn (mpoTokoi ot 3 aekadbps 2019 r.
No T1IK-4BH).

Henu u3yuenust Gpu3uKu:

NpUOOPETEHUE WHTEpeca M CTPEMJICHHS OOYyYalolmUXCsl K HAYYHOMY HM3y4EHUIO
MIPUPOJIBI, Pa3BUTHEC WX HHTEIDICKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJC TO3HaHUS H (POpPMUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIITUM SIBIICHUSIM;

(dbopMUpOBaHHME HAYYHOIO MHPOBO33PEHHUSI KaK pe3yibTaTa HM3Yy4YEHUS OCHOB
CTPOEHUS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOoBaHUE TIPEACTABICHUA O poiu (U3UKKA JJIs  Pa3BUTHS  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oyayimied mpodeccuoHalIbHON
NeSTEeNbHOCTH, CBA3AHHON ¢ (DU3MKOM, MOJrOTOBKA K JalibHEWIlIeMy OOY4YEHHIO B 3TOM
HaIPaBJICHHH.

JlocTikeHre 3THX 1eJiel mporpamMMbl 1o (U3HKe Ha YPOBHE OCHOBHOT'O OOIIETO
o0Opa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIIETYIONINX 3a1a4:

MPUOOPETCHNE 3HAHWN O JWCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYCCKUX,
TEIJIOBBIX, SJICKTPUICCKNX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHUM ONUChIBaTh W OOBSICHATH (PU3NUECKUE  SBICHUS
C MCTIOJIb30BaHUEM TOTYYEHHBIX 3HAHU;

OCBOCHHE METOOB PEIICHUS IMPOCTEHITNX PacYETHBIX 3a7a4 C HCIOJb30BAHHEM
bu3nUecKX MoJieNiel, TBOPUYECKUX U MTPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHMA HAOMIOIATh TPUPOAHBIC SBJICHHUS ¥ BBITIONHSATH OIBITHI,
nabopaTtopHbie pabOTbl M JKCIEPUMEHTAIbHBIE HCCIEAOBAHHUS C HCIOJIb30BAHUEM
U3MEpPUTEIbHBIX TPUOOPOB;

OCBOEHHE MPUEMOB PabOTHI ¢ MH(popMauel PU3NIECKOTO COAEPKAaHUs, BKIIOUAs
uHOpPMAIIMI0O O COBPEMEHHBIX JIOCTIDKCHHMSIX (PU3UKH, aHaIM3 M KPUTUYECKOE
OlleHMBaHUe UHGOPMaALINH;

3HAKOMCTBO €O cdepamu NpoPeCCHOHAILHON JCATEIBHOCTH, CBSI3aHHBIMU
Cc (U3NKOW, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JIOCTHDKCHHSX
bu3nuecKor HayKu.

Ha wusyuenune ¢Qusuku (06a30BbIi ypOBEHb) HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi oTBoAMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEACNIO),
B 8 Kiacce — 68 yacoB (2 yaca B Henento), B 9 knacce — 102 vaca (3 gaca B Heeno).

[Ipennaraemsiii B mporpamme no Gu3HKe nepedeHb JJ1abopaTopHBIX padOT U OIBITOB
HOCHT PEKOMEHAATENbHBI  XapakTep, VYYHMTENdb JellaeT BBIOOp TPOBEICHUS
7abopaTopHBIX pPabOT W ONBITOB C YyYETOM WMHAMBUAYAIBLHBIX OCOOCHHOCTEH
OOy4JarIIMXCsA, CIUCKA DSKCIEPUMEHTAIBHBIX 3aJaHWi, NpeJiaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT'0 AK3aMeHa Mo (PHu3uKe.
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COJEPXXAHUE OBYUYEHUA

7 KIIACC
Pazgen 1. ®u3uka u e€ poJib B IO3HAHNU OKPYKAKOLIEro Mupa
®usuka — Hayka O mnpupone. SBinenus npuponsl. DuU3nUecKHUe SBICHUS:

MEXaHUYECKHUE, TEILUIOBbIE, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBLIE, 3BYKOBBIC.
®uznueckre BenuuuHbl. M3mepenne pusnyeckux sennuuH. Ouzndeckue npudopsl.
[TorpemHOCTh M3MEpPeHN MexIyHapoaHas CUCTEMA €AUHHLI.

Kak ¢uzuka u  Jpyrue  ecTeCTBEHHbIE  HAyKM  M3Yy4arOT  MPUPO.Y.
EcTecTBeHHO-Hay4YHbBI METO/ MO3HAHMS: HAOIIOIEHHE, TOCTAHOBKA HAYYHOI'O BOIIPOCA,
BBIJIBYKEHUE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00bICHEHUE HAOII0AaeMOT0
sBneHus. Onucanue GU3NYECKUX SABJICHUHN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu
MexaHuyeckue, TeIIOBbIE, JICKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUSL.
dusnueckre MpruOOPHI U MPOIEAYPA MPSIMBIX H3MEPEHHN aHATIOTOBBIM U IIU(PPOBHIM
pUOOpPOM.

Jlabopamopnbsie pabomvi u onvimol

OmnpeneneHue 1IEHBI JEICHUS KAl U3MEPUTEIHLHOTO Mpudopa.

N3mepenune paccTosHAN.

N3mepenne 06bEMa KUIKOCTH U TBEPIOTO TEa.

Omnpeznenenue pasMepoB MaJbIX Tell.

N3mepenne TeMmepaTypbl TIPH TIOMOIIM KHAKOCTHOIO TepMOMETpa M JaT4HKa
TEeMIIEpPaTypHh.

[IpoBenenne mccaenoBaHus MO MPOBEPKE TUIIOTE3bI: MALHOCTH MOJETA IIaprKa,
MYIIEHHOT'0 TOPU30HTAIILHO, TEM OO0JIbIIIe, UeM OOJbIIe BBICOTA MTyCKa.

Pa3znen 2. [lepBoHavaibHbIE CBEICHUS O CTPOEHNHU BellleCTBA

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. ONbITHI, T0KA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>keHune yacTul BemecTBa. CBsI3b CKOPOCTHU JIBHXKEHUS YaCTHUIL C TEMIIEPATypOH.
bpoynoBckoe nmwkenne, nuddysus. BzanMmoaeicTBiue 4acTUIl BENIECTBA: MPUTHKEHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHHMSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEHW WM TBEPIBIX
(kpuctauinueckux) Tell. B3auMoCBsS3b MEXJy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M HMX AaTOMHO-MOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Hab6mronenre OpoyHOBCKOTO IBUKEHUSI.

Hab6monenne nuddysun.

HabGmronenune sBiieHuid, OOBSCHSAIOMIMXCS TNPUTHKEHUEM WM OTTaJIKWBAHHEM
YaCTHIl BEIIECTRA.
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Jlabopamopuvie pabomvbl u onvimol
OrneHka quaMeTpa aToMa METOJIOM PsIIoB (C UcToib30BaHueM GoTtorpaduii).
OnbITHI 110 HAOIIOIEHUIO TETIOBOT'O PACIITMPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSHKCHHUS.

Pa3nen 3. /IBu:KeHUe U B3aUMOoAeiicTBHE TeJl

Mexanuyeckoe JBH)XeHHE. PaBHOMEpHOE U HEpaBHOMEpHOE JiBMAKEHHE. CKOPOCTb.
CpenHsisg CKOpOCTh MPU HEPABHOMEPHOM JBMKEHUHU. Pacy€T myT 1 BpeMEHHU JIBUKCHMUSI.

SBnenne nHepunu. 3aKoH HHEpUKUKU. B3auMoieiicTBHUE T KaK MPUYNHA U3MEHECHUS
CKOPOCTH ABMXKEHMs Tell. Macca Kak Mepa MHEpTHOCTM Tena. [LIoTHOCTH BeuiecTna.
CBs13b TJIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €IMHUIE 00bEMa BEIlleCTBA.

Cuna kKak XapakTepuCTHKA B3auMojiercTBUs Tell. Cuiia ynpyroctd u 3akoH ['yka.
N3mepeHue cuiibl ¢ MOMOIIBIO0 AMHAMOMETpA. SIBlIeHNE TATOTEHUS U cuiia TsikecTu. Cuna
TSXKECTH Ha JIpyrux miaHetax. Bec tena. Hesecomocth. CrioskeHue CHII, HAIIPABICHHBIX
no onHOM npsMoi. PaBHoxeilicTByromas cwi. Cuna TpeHus. TpeHue CKOIbXKEHUS H
TpEeHUE MOKOoA. TpeHne B NPUPOJE U TEXHUKE.

Jlemoncmpayuu
Habmronenne MmexaHnuecKkoro JBMXKEHUS Tea.
N3mepenue cKopocTH MPAMOIMHENHOIO IBUKEHUS.
HaGmronenue siBjeHs] MHEPLIUH.
Habnronenne n3MeHeHrs CKOPOCTH MPU B3aUMOJIEHCTBUM TEJI.
CpaBHEHHME MAcC IO B3aUMOJIEVCTBUIO TEJL.
CrnoxxeHue cuii, HalrpaBJIEHHBIX 0 OAHOW MPSAMOM.

Jlabopamopmvie pabomwi u onwvimol

OrnpeenieHre CKOPOCTH PaBHOMEPHOTO ABMIKEHHUS (IIapyKa B KUIKOCTH, MOJIEIH
AIEKTPUUECKOT0 aBTOMOOWIIS U TaK JIajiee).

OmnpeneneHue CpeaHEN CKOPOCTH CKOJBXKEHUS OpycKa Wi IIapyKa M0 HAKJIIOHHON
MIJIOCKOCTH.

Ornpeenenue IOTHOCTUA TBEPAOTO TEa.

OnbITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTh PacTsbKeHUs (edopMaliiii) Ipy>KHUHbI
OT MPUJIOKEHHOU CHJIBI.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT BEcCa Teja
Y XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB

JlaBnenue. CriocoObl YMEHBIIIEHUS W yBEJIWMYEHUs JaBiieHus. JlaBneHue rasa.
3aBUCUMOCTH JaBJIEHUs Ta3a OT 00bEMa, Temrieparypsl. Ilepenada naBiaeHus TBEPABIMU
TeJaMH, KMIKOCTIMH U ra3zamu. 3akoH Ilackamsg. IIHmeBMaTwueckue MaIlIMHBI.
3aBUCUMOCTh JABJICHUS JKUAKOCTH OT TiyOuHbL. ['mapocraruueckuil mapajokc.
CooOmmaromuecst cocysl. ['uapaBmmyeckne MEXaHu3MBbl.

Atmochepa 3emmm u armocdepHoe AaBieHuWe. [IpUUMHBI CyIECTBOBAHUS
Bo3aymHONW ob6omouku 3emum. Omnbir  Toppuuennu. HW3mepenne armocdepHOTO

6
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JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOTO [JaBJIEHUS OT BBICOTHI HAaJ YPOBHEM MOpS.
[Tpubops! 11 U3MepeHus: aTMoc(hEepHOro JaBJICHUS.

JlelicTBUE JKMAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX TeNO. BuITankuparomas
(apxuMmenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTh JIaBJICHUS raza OT TEMIIEPATYPBhI.

[Tepenaua naBneHHs KUIKOCTHIO U Ta30M.

CooOmraroruecs: COCy/Ibl.

I'mapaBnuueckuii mpecc.

[IposiBnenne nericTBrUs aTMOC(HEPHOTO TaBICHHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTW Tela U
IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CUIIBI BECY BHITECHEHHOM JKHJAKOCTH.

VYcioBue IUIaBaHUS TeEN: IUIABAaHUE WM TIOTPYKEHHE TeJI B 3aBUCHUMOCTHU
OT COOTHOIIICHUA MJIOTHOCTEH TeJa U )KUAKOCTH.

Jlabopamopuvie pabomvbl u onvimol

HccnenoBanue 3aBUCHMOCTM Beca Tela B BOAE OT 00bEMA NOTPYXKEHHOU
B KAJIKOCTb 4aCTH Tea.

OnpeneneHue BBITAIKMBAKOLMIEH CUIbL, JCHCTBYIOIIEW HA TEJO, IOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JCHUCTBYIOLIEW Ha TEJO
B JKUJIKOCTH, OT MAcChl T€Ja.

OnbIThI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTD BBITAIKHUBAIOIIEH CUIIbI, JE€HCTBYIOIIEH
Ha TEJO B )KUAKOCTH, OT 00bEMA MOTPY>KEHHOMN B JKUJIKOCTh YACTH Te€JNA U OT IJIOTHOCTH
KUJIKOCTH.

KoHcTpynpoBaHue apeoMmeTpa WM KOHCTPYMPOBAHUE JIOJKH U OIPENECIEHUE €€
Ipy30MOABEMHOCTH.

Pa3znen 5. PaGora u MOIHOCTD. JHeprus

Mexanndeckast pabota. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJ0K, HaKJIOHHAs MJI0CKOCTh. [IpaBuio paBHOBeCHS
poruara. [IpuMmeHeHue mpaBuia paBHOBECHs pbluara K OJIOKY. «30JI0TOE IMPaBHIIO»
mexanuku. KI1/] mpocteix Mexanu3moB. [IpocTbie MexaHU3MBI B OBITY M TEXHHKE.

Mexannyeckas sHeprusi. Kunernueckas u noreHuaibHas sHeprus. [Ipespamienue
OJTHOT'O BH/1a MEXaHUYECKON SHEPTUU B APYroi. 3aKOH COXpPaHEHU s YDHEPTUU B MEXaHUKE.

Jlemoncmpayuu
[Tpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol

Onpenenenue pabOTBI CWJIBI TPEHUS TMPU PABHOMEPHOM JBHIKEHUU TeJa
110 TOPU30HTAIILHON TOBEPXHOCTH.

HccnenoBanne ycioBUM paBHOBECHS pblYara.
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M3mepenne KII/[ HakTIOHHOM JIOCKOCTH.
N3ydenue 3ak0HA COXpPAHEHUS] MEXaHUYECKOU YHEPIUU.

8 KUIIACC

Pa3nen 6. TenjioBbie siBJIeHUS

OCHOBHBIE TTOJIOKEHHUS MOJICKYJIIPHO-KMHETHYECKON TEOPUH CTPOCHHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJT. OTBITHI, HOATBEPKAAIOIINE OCHOBHBIE MOJ0KEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenun  TBEpPHOro, JKUAKOTO U  Ta3000pa3HOTO COCTOSIHUM  BEIIECTBa.
Kpucrannuueckue u amopdubie Tena. OObSICHEHHE CBOWMCTB Ta3oB, >KUJIKOCTEH U
TBEPIBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-KUHETHYECKOU Teopur. CMauuBaHue
Y KaluJUISIPHBIC SIBJICHUS. TEIUIOBOE PACIIMPEHUE U CHKATHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKCHUSI YaCTHII.
Bayrpennsis sHeprus. CriocoObl M3BMEHEHHMSI BHYTPEHHEHW SHEPTHUM: TeIionepeaada u
coBepiieHHe paboThl. Buael Temionepenayu: TEIUIONPOBOIHOCTh, KOHBEKIIHS,
W3JIyYCHHUE.

KomnaectBo TemnoThl. YenbHas TEINIOEMKOCTh BellecTBa. 1emIooOMEH |
TEIJIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. [InaBieHwe u oTBepjeBaHUE
KPUCTAJUIMYECKUX BEIECTB. YJeiabHas Terora masieHus. [lapooOpazoBanue u
koHneHcanusi. Hcmapenue. Kumenue. VYjaenpHas TemioTa MapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTro 1aBICHUS.

BrnaxunocTts Bo3yxa.

DHeprus TOIIMBa. Y IeJbHas TeIIOTa CTOPaHMUSL.

[Tpunumnel padoTel TernoBsix apurateneit KIIJ[ TenmoBoro npurarens. TemnaoBsie
JIBUTATENH U 3alUTa OKPYKAOLIEH CPEJIbI.

3aKOH COXpaHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIIOBBIX IIpolieccax.

Jlemoncmpayuu
Hab6mronenre 6poyHOBCKOTO IBUKEHUS.
Ha6monenne nuddysuu.
Habmronenue siBieHui cMaurBaHUs U KaMWUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro pacumpeHust Tel.
N3meneHnue [naBjieHUsT raza MNpd HM3MEHEHUHM O00bEMAa W HarpeBaHUM WIH
OXJIXKICHUMU.
[IpaBunia u3mepeHus TemiepaTypsl.
Bu el Termonepenaun.
OxJaxkieHue npu COBEPILIEHUU PaOOTHI.
HarpeBanue npu coBepiieHnH padOThI BHEITHAMH CHUITAMH.
CpaBHEHME TEIIIOEMKOCTEN pa3IMYHBIX BEILIECTB.
HabGnronenue xumenus.
HabGnronenune mocTostHCTBA TeMIIEpaTyphl MPH TITABICHHH.
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Moenu TEIOBBIX ABUTATEIEH.

Jlabopamopuvie pabomvi u onvimol

OnpITHI IO OOHAPYKEHUIO JEHCTBUS CUJT MOJIEKYJIIPHOTO IPUTSIKEHUSI.

OnbIThI O BBIPAIIMBAHHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WJIM caxapa.

OnpIThl IO HAOMIOJCHUIO TEIJIOBOTO PACHIMPEHMS Ta30B, KUAKOCTEH U TBEPIBIX
TeIl.

Onpenenenue 1aBlieHUs BO3Ayxa B OalsIOHE HIIPULIA.

OnbIThI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJICHHUS BO3JlyXa OT €ro o0béma u
HarpeBaHus WA OXJIAXKICHHUS.

[IpoBepka ruMmoTe3bl JUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUYECKOMN TPyOKEe OT TeMIepaTyphbl.

HaGmronenne naMeHeHus: BHyTpEHHEW SHEpruu Teja B pe3ysbTaTe Terionepeaadn
Y pabOThl BHEITHUX CHJL.

HccnenoBanue siBIEHHS TEIUIOOOMEHA MPU CMEIIMBAHMM XOJIOAHOW WU ropsyen
BOJIBL.

OnpeneneHue KONMMYECTBA TEIUIOTHI, IMOJYYEHHOIO BOJOM MpH TEIIOOOMEHE
C HarpeThIM METAJUIMYECKUM LILIIUHIPOM.

OnpeneneHue yaeapbHON TEINIOEMKOCTH BELIECTBA.

Nccenenosanue nponecca UCapeHus.

OnpeneneHne OTHOCUTENBHON BJIAXKHOCTH BO3AYyXa.

Onpenenenune yeIbHON TEIUIOTHI TUIABIEHUS JIb/A.

Paznen 7. daekrpuueckue ¥ MATHUTHBIE SIBJICHUS

OnekTpuzanus Teln. J[Ba poaa d3JEKTpUUECKUX 3apsjaoB. Bi3auMmopeiicTBue
3apsKEHHBIX Tel. 3akoH KylioHa (3aBUCMMOCTD CHJTbI B3aMMOICHCTBUS 3apsKEHHBIX Tl
OT BEJIMYUHBI 3apsIIOB U PACCTOSHUSI MEK]y TEJIaMu ).

Dnektpuueckoe mnosie. Hanpspk€HHOCTh  anekTpuueckoro mosd.  [IpuHiun
CYIIEPIIO3UIIMHU JIEKTPUUECKUX MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »saexkTpudyeckux 3apsaoB. DJIEMEHTApHBIM BJIEKTPUUYECKUM  3aps.
Crpoenne aroma. [IpOBOIHUKM M JUAJEKTPUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO
3apsiaa.

DJIEKTPUUECKUN TOK. Y CIIOBUSA CYIIECTBOBAHUS SJIEKTPUUYECKOTro ToKa. MicToOuHMKH
MOCTOSIHHOTO TOKa. JIeMCTBUA HSJIEKTPUYECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTAX U ra3ax.

DnekTpuueckas nenb. Cuiia Toka. DiekTpuueckoe HampsbkeHue. COonpoTUBIICHUE
MPOBOJAHUKA. Y ICIbHOE COINPOTHUBICHUE BellecTBa. 3akoH Oma s ydacTKa ILIEMu.
[TocnenoBarenpHOE U MapauieIbHOE COCTMHEHUE TPOBOJHUKOB.

Pabora 1 MOIITHOCTB 3JIEKTPpUUECKOro TOKa. 3aKoH J[koynsa—JIeHia. DinekTpudeckue
LEMU U TOTPEOUTEH JIEKTPUUECKON FHEepruu B ObITy. KOopoTkoe 3amMbIKaHuUe.

ITocTossHHBIE MarHuThl. B3anMOIEHCTBUE TOCTOSHHBIX MArHATOB. MarHuTHOE
nose. MaruuTHoe noje 3eMJIM U €ro 3HauyeHHe JUIs AKU3HU Ha 3emie. OneIT Dpcreaa.
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MarauTHoe 1oJie SJEKTPUYECKOro Toka. [IpuMeHEeHHE 3JIEKTPOMAarHUTOB B TEXHUKE.
JleiicTBUE MAarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM. DJICKTPOJBUTATEIIb MMOCTOSHHOTO
ToKa. Mcronp30oBaHuEe DNEKTPOABUTATENEH B  TEXHUYECKMX  YCTPOMCTBAX U
Ha TPAHCIIOPTE.

Onbiter Dapanes. SBneHune >neKTpOMarHUTHOM WHAYKUuMHU. [IpaBuiio JleHma.
OnektporeHeparop. CrnocoObl MOMYdeHUST JICKTPUUECKON SHEPruu. DJIEKTPOCTAHIINHU
Ha BO30OHOBJISIEMBIX HCTOYHHUKAX YHEPTUH.

Jlemoncmpayuu
DJIeKTpHr3aIus Tej.
JIBa poia 3JIEKTpUUECKUX 3apsI0B U B3AMMOJICMCTBUE 3aPSIKEHHBIX TEI.
Y CTpOUCTBO U AEHUCTBHE DJIEKTPOCKOIIA.
DJIEKTpOCTATUYECKAsT UHAYKIHUSI.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsioB.
[TpOBOJTHUKM U TUSJIEKTPUKH.
MoenvpoBaHue CUJIOBBIX JTUHUH 3JIEKTPUUYECKOTO OIS,
M CTOYHHKH TTIOCTOSSHHOT'O TOKA.
JIelCTBUSA DIEKTPUYECKOTO TOKA.
DJIEKTPUYECKHAMN TOK B )KUJKOCTH.
["a30BbIi1 pa3ps.
H3Mepenne Cuiibl TOKa aMIIepMETPOM.
H3MepeHne 3eKTpUUeCKOro Harps>KEHUST BOJIbTMETPOM.
Peocrar u Marazus conpoTHBIICHUM.
BzaumojeiicTBrE MOCTOSIHHBIX MAarHUTOB.
MoaenvpoBaHue HEBO3MOKHOCTH Pa3eiIeHUs TTOJKOCOB MAarHUTa.
MoenvpoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.
OnbIT Dpcrena.
MaruurtHoe nosie Toka. DJIEeKTPOMarHur.
JlelicTBHE€ MAarHUTHOTO TTOJIS1 HA MPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEIb MIOCTOSIHHOT'O TOKA.
UccnenoBanue sBIEHUS 3JICKTPOMAarHUTHOW WHTYKIIUU.
Onbitel Dapajes.
3aBHCUMOCTh HaIPABJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBUI €ro BO3HUKHOBEHHS.
DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomvi u onvimol
OnbITHI 110 HAOIIOICHUIO YJIEKTPU3ALIUU T MHAYKIIMEH U MPU COMPUKOCHOBEHUHU.
HccnenoBanne neicTBUS SICKTPUYECKOTO TIOJIST HA TPOBOAHUKH M TUDJICKTPHUKH.
COopka u npoBepka pabOThI JIEKTPUUECKOM 1EMH MOCTOSSHHOTO TOKa.
N3mepeHune u peryinupoBaHUe CUJIBI TOKA.
N3mepeHre u peryiarpoBaHre HAMIPSHKCHUS.
HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKa, HAYIIETO  Yepe3  PE3UucTop,
OT COTMPOTHUBJICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.
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OnbITel, JEMOHCTPUPYIOLIME 3aBUCHMOCTb JJIEKTPUUYECKOIO COMPOTUBIICHHS
IPOBOJAHUKA OT €r0 JAJIUHBI, IUIOMIAAH ITOIEPEYHOr0 CEYEHUs U MaTepuaa.

[IpoBepka mpaBuiia CIOKEHUS HANPSXKEHUW MPHU MOCIEIOBATEILHOM COCAUHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka npasuia st CUIIbI TOKA MPU MAPATUIETLHOM COECAUHEHUN PE3UCTOPOB.

Ornpenenenue pabOThI AIEKTPUIECKOrO TOKA, UAYIIETO Yepe3 PE3UCTOp.

Ornpenenenne MOIMIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIIIEMOM HA PE3UCTOPE.

UccnenoBanne  3aBUCMMOCTM  CWJIbI  TOKAa, MAYLNIErO 4Yepe3  JIAMIIOUKY,
OT HAIPSDKECHUS HA HEU.

Onpenenenune KIIJ[ narpeBaternsi.

NccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS ITOCTOSIHHBIX MAarHUTOB.

N3ydeHue MarHMTHOTO TOJISI MOCTOSHHBIX MAarHUTOB MPU HMX OOBEIUHEHUH U
pa3lielICHHUH.

HccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIbI B3aUMOJCUCTBUS KaTYIIKU
C TOKOM Y MAarHuTa OT CUJIbl TOKA W HAIIPABIICHUS TOKA B KATYIIKE.

N3ydenne nercTBrs MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

KonctpyupoBanue u uzyueHue padoThl JJIEKTPOABUTATES.

N3mepenue KIIJI 3nekTpoBUTraTeIbHOM YCTaHOBKH.

OnBITHI IO UCCIAEAOBAHUIO SBJICHUS 3JIEKTPOMArHUTHON MHIIYKIIMU: HCCIIEIOBAaHUE
VM3MEHEHUW 3HAUYEHUs U HAIIPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexannueckue iBJIeHHUSA

Mexanuyeckoe  JBWxkeHHe. MarepuanbHas  Touka. CucteMa — OTCYETa.
OTHOCUTEIBPHOCTh ~ MEXAHUYECKOI'O  JBHKEHHUS. PaBHOMEpHOE  MPSIMOJIMHENHOE
IBKeHUEe. HepaBHOMepHOE MpsAMOIMHENHHOE ABHKeHUE. CpenHsss M MIHOBEHHAs
CKOPOCTb TEJIa P HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHoyckopeHHOE TIpsiMoiinHelHOe ABukeHue. CBoOOIHOE MajicHuE.
OmnbiTel ["anunes.

PaBHOMepHOE gABMKeHHE TIO0 OKpyxHocTu. Ilepuog u dactora oOpaiieHus.
JIuHeiHas u yriaoBasi CKOpOCTU. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBeiii 3axkoH Hprotona. Bropoit 3axkoH Herorona. Tperuit 3akoH Hprorona.
[IpyuHIMII CyTIIepIIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: CWiIa TPEHUS CKOJIbXKEHUS, CUJia
TPEHUS MOKOSI, IPYTUe BUIbI TPEHHUSI.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUsS. Y CKOpEHHE CBOOOHOTO MaJICHUsI.
JBmxkenue maner Bokpyr ComnHua. IlepBasg xocmmueckas ckopocts. HeBecomocTs n
MIEPETPY3KHU.
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PaBHoBecue wmatepuanpbHOM TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTrO TeJa C 3aKPEIUIEHHON OChIO BpallleHus. MoMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tema. M3menenume wummynbca. MMmynsc cuiibl. 3aKOH COXpPaHEHHMS
MMITyJIbCa. PEakKTUBHOE BH)KEHUE.

Mexanuueckass paboTa U MOLIHOCTh. PaboTa Cuil TSHKECTH, YIPYrOCTH, TPEHUS.
Cas13b 3Hepruu u padotsl. [loTeHManbHas SHeprus Tena, HOJHATOr0 HaJl IOBEPXHOCTHIO
3emun. [loTeHumanbHas 3Heprus c:kaTtou npyxuHbl. Knnernueckas sHeprus. Teopema
O KUHETUYECKOUN 3HEPruu. 3aKOH COXPAHEHHSI MEXAHUYECKOW SHEPIHH.

Jlemoncmpayuu

HabGmronenne MmexaHn4ecKoro JBMKEHHUS Tela OTHOCUTENIBHO Pa3HBIX TEJ OTCUYETA.

CpaBHeHUE MyTel U TPACKTOPUH JIBU>KEHUSI OJTHOTO M TOTO K€ TeJla OTHOCUTEIbHO
Pa3HBIX TEJ OTCUETA.

N3mepenune cKOpoCTH U YCKOPEHUS NPSIMOJIMHENHOTO ABUKEHHS.

HccnenoBanne npu3HakoB PABHOYCKOPEHHOTO JBHKCHUS.

Habmronenue nBr>xkeHus Tela Mo OKPY>KHOCTH.

HaGmronenne MexaHWMYECKUX SIBIICHUW, TMPOUCXOASAIIMX B CHCTEME OTCUéra
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUM OTHOCUTEIHLHO KaOWHETa
(bu3nKH.

3aBHCUMOCTb YCKOPEHUS TEIA OT MACCHI TeJla U JCUCTBYIOIIEH HA HETO CUJIBI.

HaGmonenne paBeHCcTBa CUJT TPU B3aUMOJICHCTBUU TEIL.

N3meHenue Beca Teia npu yCKOPEHHOM JIBUKECHHH.

[Iepenaua ummysbca npu B3aUMOJIEUCTBUU TEIL.

[IpeoOpazoBaHus HEPTUU MPU B3aUMOJICHCTBUU TE.

CoxpaHeHue UMITyJIbCa MIPU HEYIIPYTrOM B3aUMOJEHCTBUH.

CoxpaHeHre UMIYJIbCa MPU a0COIOTHO YIIPYTOM B3aUMOCHCTBUM.

Hab6mronenre peak THBHOT'O ABUIYKEHHUS.

CoxpaHeHrne MEXaHUYECKON YHEPTUHU TIPU CBOOOTHOM TIaJCHUH.

CoxpaHeHne MEXaHUYECKOW »HSHEprud MpU JBUKEHUU Tela TMOJ JAeHCTBUEM

IIPY’KHAHBI.

Jlabopamopuvie pabomul u onvimoi

KoncTtpynpoBanue Tpakra i pa3roHa u JajdbHEUIIEro paBHOMEPHOTO JABUKCHHS
IIapHUKa UK TEJIEKKH.

OmnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHUs Opycka WM ABM)KCHUS IIapuKa
110 HAKJIOHHOM MJIOCKOCTH.

Onpenenenue yCcKOpeHHUs Tena MpU PaBHOYCKOPEHHOM JIBH)KEHUU 10 HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH TIYTH OT BPEMEHHU MPHU PAaBHOYCKOPEHHOM JBUKCHHUH
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIM MPU PABHOYCKOPEHHOM [IBIDKEHWUW Oe3 HadaabHOU
CKOpPOCTHU IYTH OTHOCATCS KaK Psii HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE MPOMEXKYTKHU
BPEMEHHU OJIMHAKOBBI.
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HccnenoBanue 3aBUCUMOCTHU CHJIBI TPEHUSI CKOJBXEHMSI OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUSL.

Onpenenenune K03pPUIHUEHTA TPEHUS CKOIbKECHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBM)KCHHU Teja
110 TOPU30HTAJILHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI YIPYTOCTH NPU MOABEME I'py3a C UCIHOIb30BAaHUEM
HEMOJBUKHOTO U TTOJIBUKHOTO OJIOKOB.

N3ydenue 3akoHa COXpPaHEHHUs DHEPTUH.

Paznen 9. Mexannveckue KoJe0aHUs U BOJHbI

Konebarensnoe naBmxeHne. OCHOBHBIC XapaKTEPUCTUKU KOJEOAHWI: TEPHO/I,
4acTtora, amIuIMTyAa. MareMartuyeckuid W TNPYXKUHHbIM MaATHUKH. [IpeBpaineHue
DHEPTUU TP KOJICOATEIIFHOM JIBHKCHHH.

3aryxaromue koneOaHus. BeiHy)aeHHBIE KoneOaHus. Pezonanc. MexaHuueckue
BOJIHBL. CBOWCTBAa MEXAHMYECKUX BOJIH. [IpononbHBIE M momnepedHble BOJHBL. J{nnHa
BOJIHBI M CKOPOCTb €€ pacnpoCTpaHeHus. MeXaHW4YeCKue BOJIHbI B TBEPIOM TeEIIE,
CEHCMUYECKUE BOJIHBL.

3Byk. I'poMkocTh 3Byka W BbicoTa ToHa. Otpaxkenue 3Byka. MH(pa3Byk u
YIbTPa3BYK.
Jlemoncmpayuu

Habmronenne xonebaHuit Te Mo IEWCTBUEM CHIIBI TSDKECTH U CUJTBI YITPYTOCTH.

HabGnronenue konebanuil rpy3a Ha HUTU U Ha TIPY>KUHE.

HaGmronenne BRIHYXICHHBIX KOJIEOAHUI U pE30HAHCA.

PacnpocTpanenue npoaoJIbHBIX U TTONEPEUHBIX BOJIH (Ha MOJICIIHN).

Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamophvie pabomwi u onwvimol

Omnpenenenue 9acToOTH U MEpUOJIa KOJIeOaHWi MaTeMaTHIEeCKOro MasiTHUKA.

OmnpeneneHue 9acTOTHI U MEPUO/Ia KOJICOAHUH PYKMHHOTO MasiTHAKA

HccrnenoBanne 3aBUCUMOCTH TEpHOAA KOJEOAHWN TMOABEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

Hccnenoanue 3aBUCUMOCTH TepHOJa KOJEOAHWM TPYKMHHOTO MAasTHHUKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoa KojeOaHuW rpys3a, MOJABEHIEHHOTO K HHUTH,
OT MaccChl rpy3a.

OnBITB, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh IEPUOAA KOJCOAHWHA TPYKHHHOTO
MasTHUKA OT MaCChl Ipy3a U KECTKOCTHU TIPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaICHUS.

Paszgen 10. DnekTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJHbBI
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DNeKTpOMarHuTHOE oJie. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
NEKTPOMAarHuTHBIX BOJH. IlIkama 3jekTpoMarHUTHBIX BOJH. [cnosnws3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DJIEKTpOMarHuTHasa npupoja cera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BoaHoBEIE CBONCTBa CBETA.

Jlabopamophvie pabomvi u onwvimol
M3ydeHne CBOWCTB 3JICKTPOMArHUTHBIX BOJIH C IIOMOIIBI0O MOOVMIIBHOTO TelieOHa.

Pa3znen 11. CBeToBBIC IBJICHUSA

JlyueBas mopenb cBera. Mcrounuku cBera. [IpAMOIMHENHOE pPaCpOCTPAHEHUE
ceera. 3armeHus Connua u Jlywel. Otpaxkenue cBera. I[lmockoe 3epkanio. 3akoH
OTPaXKEHUsI CBETA.

[Ipenomnenne cBera. 3akoH mpenomieHuss cBera. [lonHoe BHYTpEHHee
OTpakeHHE cBeTa. VICronab30BaHWE MOJTHOIO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox myyeit B nmH3e. OnTudeckas cucreMa (poroarmapata, MUKpPOCKONa U
Teneckormna. ['1a3 kak onTuyeckasl cucreMma. bam3opyKkocTs U 1aabHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoToHA. Cr0XKEeHNEe CTIEKTPabHbBIX
uBeToB. Jlucnepcus cpera.

Jlemoncmpayuu
[IpsamonuHerHOe pacIpoOCTPaHEHHUE CBETA.
OtpaxeHue cBera.
[Tomyuenue n300pakeHUi B TNIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKajiax.
[Ipenomnenue cpera.
Onruuecknii CBETOBO/I.
Xon imydeii B coOMparoIe JuH3e.
XoJ1 JIydyeu B pacCECHUBAIOIIEH JIMH3E.
[Tomyuenue n300paskeHU C TOMOIIBIO JTUH3.
[Tpuniun aeiicTBus poroanmapata, MUKPOCKONA U TEJIECKOIA.
Mopens rnasa.
Pasnoxxenue 0enoro cBera B CIEKTP.
[Tomyuenue Oenoro cBera Mpu CI0XKEHUH CBETA Pa3HbIX 1IBETOB.

Jlabopamophvie pabomwi u onwvimol
HccrnenoBanne 3aBUCHMOCTH yTJia OTPaXKEHUS CBETOBOTO Jy4ya OT yriia MmaeHusl.
N3ydenue xapakTepucTuk U300pakeHus IPeIMETa B IJIOCKOM 3epKaje.
HccnenoBanne 3aBUCUMOCTH yTiia IPEJIOMIICHHUS] CBETOBOTO JIyda OT yIJia MaJCHHUS
Ha TPAHUIIE «BO3IYX—CTEKIIO».
[Tonydenne n3o00pakxeHU C TOMOIIBIO COOMPAIOIIEH JTHH3BI.

14



®enepanbHas pabodas mporpamma | Gusuka. 7—9 kimacce (6a30BbIil YPOBEHb)

Onpenenenre GOKYCHOr0 PacCTOSIHUSA U ONTUYECKON CHIIBI COOMPAIOLIEH JTUH3BL.

OmnBITHI IO PA3I0KEHUIO OEJIOr0 CBETa B CHEKTP.

OnbITEI IO BOCHIPUATHIO 1[BETA IIPEAMETOB IIPH MX HAOJIIOJEHUN Yepe3 LIBETOBBIC
(UIIBTPBL.

Pa3nen 12. KBanToBbIE IBJICHUA

Onwitel  Pezepdopna u mmanerapHass mojens aroma. Mogens aroma bopa.
Hcnyckanue u noryiomeHue ceeta atomoM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PanuoaktuBHOCTh. Asbda-, 6eTa- u ramma-uznydeHus. CTpoeHre aTOMHOTO sIpa.
Hyknonnas monens aroMHoro siapa. M3oromnsl. PagnoaktuBHbie npeBpamienus. Ilepuon
IIOJIypacnaza aTOMHBIX SAEP.

SnepHble peakiiuu. 3aKOHBI COXPAaHEHUS 3aps10BOIO U MacCOBOI'O YMCENL. DHEPIHUs
CBA3M aTOMHBIX snep. CBsI3b Macchl U dHEPruu. Peakuuu cuHTE3a W JEJICHUs sIep.
Hctounnku sHeprun CoiHLa v 3BE3I.

SnepHas oSHepretuka. JleMCTBUA PpaJMOAKTUBHBIX M3JIYyUEHUM Ha IKUBBIC
OpraHU3MBlI.

Jlemoncmpayuu
CrexTpbl U3TYy4EeHUS U TTOTJIOMICHUS.
CnexTpsl pa3IMYHbIX Ta30B.
CnekTp Bogopoaa.
HabGnronenue TpekoB B kamepe BusbcoHa.
Pabota cuérynka HOHU3ZUPYIOMHUX U3ITYICHHM.
Peructpanus uznydeHus: IpUPOIHBIX MUHEPATIOB U TPOTYKTOB.

Jlabopamopmvie pabomwi u onwvimol

HaGnroneHue CIUTONIHBIX U THHEHYATHIX CIICKTPOB M3 Ty4YCHHSI.

HccnenoBanne TpEeKOB: HM3MEpPEHHUE DHEPTHU YACTHUIIBI 1O TOPMO3HOMY TMIYTH
(o gororpadusm).

N3mepenue pannoakTUBHOTO (OHA.

IToBTOpHUTENBHO-00001IAI0IIHIT MOTYJIb

[ToBTOpUTENHHO-0000IIAIONINI MOYIb MpeIHa3HAuYeH A CHUCTeMAaTU3aluu U
0000IIEHNsI TPEAMETHOTO COAECpPkKAHUS M OIbITa JEATEIbHOCTH, MPHUOOPETEHHOIO
npd H3y4YEeHUH BCEro Kypca (U3HMKH, a Takke JUid TOATOTOBKHM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHY IO (U3UKE JJIs1 00 yJaroIXCsl, BRIOPABIINX 3TOT y4EOHBIN
IpeIMeT.

[Ipn wW3yyeHUH AAHHOTO MOMAYJSl PEaNU3yIOTCS M CHUCTEMATHU3UPYIOTCA BUIbI
NeSTeIbHOCTH, HAa OCHOBE KOTOPBIX OOecneuMBaercs AOCTHXKEHHE IPEAMETHBIX U
MeTarnpeIMEeTHbIX IJTAHUPYEMBIX pe3yIbTaToOB o0ydeHus, dopmupyercs
€CTECTBEHHO-HAay4YHasi I'PaMOTHOCTb: OCBOEHME HAy4HBIX METOJIOB HCCIIEJOBAaHUS
SBJIGHUW TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBICHATH (PU3UUECKUE SIBICHMUS,
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MPUMEHSIST TIOJIyYEHHBbIE 3HAHUWS, pemarh 3aJayd, B TOM YHCIE KadyE€CTBEHHBIE H
AKCIIEPUMEHTAIIbHBIE.

[IpuHIMIIMATBHO IESITEILHOCTHBIN XapakTep JaHHOTO pa3/ielia peaau3yeTcs 3a CUET
TOTO, YTO O0YUYAIOIIUECS BBIMOJHAIOT 33/IaHKsl, B KOTOPBIX UM Mpe/jiaraercs:

Ha OCHOBE IMOJY4YCHHBIX 3HAHUU paclo3HaBaTh U HAYYHO OOBACHATH (U3UYECKUE
SABJICHUS B OKPYXKAIOLIEH PUPOJIE U OBCEIHEBHOU KU3HU;

UCII0JIb30BaTh HAYYHBIE METO/Ibl UCCIEI0BAHUS (PUBHUECKUX SIBJICHUHN, B TOM YHCIIE
JUJIS1 IPOBEPKHU TUMOTE3 U MOJYYEHUS] TEOPETUUECKUX BHIBOJIOB,;

OOBSCHATh HAyYHBIE OCHOBHI HaMOOJEe BaXHBIX JOCTHKCHHH COBPEMEHHBIX
TEXHOJOTUM, HANpUMeEp, IPAKTUYECKOTO HCHOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPrMd Ha OCHOBE 3aKOHA NPEBPALCHUS M COXPAHEHUS BCEX HW3BECTHBIX BHUJIOB
SHEPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenue ¢usmku Ha ypoOBHE OCHOBHOI'O OOIIEro 0OOpa30BaHUsI HAMPABICHO
Ha JOCTIKEHHUE JIMYHOCTHBIX, METAMpPEIMETHBIX M TPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe m3ydeHus (GU3MKH HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUS
y obyuatomierocs OyayT chOpMHUPOBAHBI CIIETYIOITUE JIMYHOCTHBIC PE3YIbTaThl B YACTH:

1) naTpuoTHYECKOro BOCIMTAHMSA

IpPOSIBJIEHHE MHTEpEca K HCTOPUUM U COBPEMEHHOMY COCTOSTHUIO POCCHICKON
(bu3UYeCKON HAYKH;

LIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3HUKOB;

2) rpa:kIaHCKOr0 U JYXOBHO-HPABCTBEHHOI' 0 BOCTIMTAHMS

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHUHM OOIIECTBEHHO-3HAUMMBIX
U ITUYECKUX TMpOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM
busuKy;

OCO3HAHHME BAXKHOCTU MOPAILHO-3TUUECKUX MPUHITUIIOB B JACATEIHHOCTU YUEHOTO;

3)3CTeTHYECKOro BOCIUTAHMS
BOCIIPHUATHE JCTETUYECKUX KadecTB (DU3WYECKOM HayKh: €€ TapMOHHUYHOTO
ITOCTPOCHHMS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI' O IIO3HAHHUSA

OCO3HAHME IIEHHOCTU (PU3NYECKON HayKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS
MUPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BXKHEHUILIEH COCTAaBIISIIOIIEH KYIbTYpBbI;

pa3BUTHE HAy4YHOM JHOOO3HATEIBHOCTH, HWHTEpeca K HCCIIEAOBATEIbCKOM
NEeATENbHOCTH;

S) popMupoOBaHNS KYJIbTYPHI 310POBbSl H IMOIMOHAJIBHOI0 0J1arONOJIyYusi:
OCO3HAHME IIEHHOCTH Oe3omacHoro oOpa3a KU3HU B  COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAKHOCTU MpaBuil O€30MMACHOI0 IMOBEJCHUS HAa TPaHCIOPTE,
Ha JIOpOrax, ¢ AJIEKTPUUECKUM U TEIIOBBIM 00OPYI0BAaHUEM B IOMAIIIHUX YCIOBUSIX;
chopMUpPOBAaHHOCTh HaBbIKa pedEeKCUH, MPU3HAHUE CBOETO IMpaBa Ha ONIMOKY U
TaKOro e MpaBa y ApPyroro 4YeiaoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

aKTUBHOE YyYacTHE€ B PEUICHWW TMPAKTHUYECKUX 3a7a4 (B paMKaxX CEMbH,
o0pa3oBaTeNbHOW OpraHU3allii, TOpOJa, Kpas) TEXHOJIOTUYECKOM H COIMATbHOU
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YHCie U (PU3NYECKUX 3HAHU;

UHTEpEC K MPAKTUIECKOMY M3YyUEHUIO TTPOQPECCHid, CBI3aHHBIX C (PUUKOIA;
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7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

OpUEHTAIIMSl Ha MPUMEHEHUE (PU3NUECKUX 3HAHUU ISl pelieHusl 3aja4d B 00J1acTu
OKpY>KaroIiel cpe/ibl, MIIaHUPOBAHUS MOCTYIIKOB U OLIEHKU UX BO3MOKHBIX MTOCJICICTBUM
JUISL OKPYXKAKOUIEH CPEJIbL,

OCO3HaHHE II00ATILHOTO XapaKTepa YKOJIOTUUECKUX TPOOJIeM U MyTel UX PelIeHuUs;

8) ananranuu K M3MEHAIIUMCS YCIOBUSIM COUAIBHON U PUPOJAHOH Cpelbl:

NOTPEOHOCTh BO B3aMMOJCHCTBUU TPHU BBITOJIHEHUH HCCIECIOBAHUI M MPOEKTOB
(bu3MUecKol HalPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IS TebHOCTb;

noTpeOHOCTh B GOPMHUPOBAHUU HOBBIX 3HAHUH, B TOM UKclie GOPMYIUPOBATH UACH,
HNOHATHS, TUIIOTE3bI 0 PU3NYECKUX OOBEKTAX U SBICHUSIX;

OCO3HaHUE Ne(PUINUTOB COOCTBEHHBIX 3HAHMW W KOMIIETEHTHOCTEH B 001acTu
bu3uKy;

IUTAaHUPOBAHUE CBOETO Pa3BUTHUS B IPHUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

CTPEMJICHHE AaHAJIU3UPOBAaTh U BBIBIATH B3aWMOCBSI3M NPUPOJIbI, OOIIECTBA U
HKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAHUEM (DU3HUECKUX 3HAHUIA;

OLICHKA CBOMX JIEUCTBUI C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CPEly, BO3MOMKHBIX
ri100aIbHBIX MOCIEICTBHH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS MporpamMMmbl MO0 (HU3UKEe HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHusi y  oOywaromerocss  Oyayr  copMupoBaHbl  METaNpeaMETHBIC
pe3yJbTaThl, BKIIIOYAIONINE IT03HABATEIIbHBIC YHHBEPCATbHBIC YyUYCOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS, PETYJISTHBHBIC YHHBEPCATbHBIC
yueOHBIC IEHCTBUS.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble Joruueckue 1eMcTBUSA:

BBISBJISITH Y XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHHM ),

yCTaHABJIMBATh  CYIIECTBEHHBIM  MpPU3HAK  KJIacCU(PUKAMKM,  OCHOBAaHUS
JUTsl 000OIIEHUS U CPABHEHMUS;

BBISBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B PACCMATPUBAEMBIX (aKTaX, TaHHBIX
Y HAOJIIOICHUSIX, OTHOCSAIIUXCS K (PU3NUECKUM SBJICHUSIM;

BBISIBJISITH MPUYUHHO-CIICACTBEHHBIE CBSI3U MIPU U3YYEHUU (PU3NUECKUX SBJICHUHN U
MPOIIECCOB, JeNiaTh BBIBOABI C WCIOJB30BAHUEM JEAYKTHUBHBIX W WHJIYKTUBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh TUTIOTE3bI O B3AMMOCBSI3SIX (DU3NUECKUX BEIMYUNH;

CaMOCTOSITEJTLHO BBIOMpPATh CIOCOO pelIeHus y4eOHOM (Qu3nyYecKkon 3amadu
(cpaBHEHUE HECKOJBLKUX BApUAHTOB PEIIEHUs, BEIOOP HanOoIIee MOAXOASIIEr0 ¢ YIETOM
CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPUEB).
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Bba3oBble ucciaenoBare/1bCKue JeCTBHUA:

UCIIOJIb30BATh BOMPOCHI KAK UCCIE0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;

MPOBOJIUTh MO CaMOCTOATEILHO COCTaBJIICHHOMY IUIaHY OIBIT, HECJIOKHbBIN
(bU3UYECKHT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIe0BaHNE (PU3UUECKOTO SIBJICHUS,

OILICHMBATh HAa MPUMEHUMOCTD U JIOCTOBEPHOCTH MH(POPMAIIHIO, TIOTYYEHHYIO B X0J1€
UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIIEHUSI M BBIBOABI MO pe3yJbTaram
MPOBEAEHHOT O HAOJIOICHM S, OMBITA, UCCIICIOBAHMUS;

MIPOTHO3UPOBATH BO3MOXKHOE JaJibHEMINEe pa3BUTHE (PU3NUECKUX IPOIIECCOB,
a TaKXe BBIIBUTATh TMPEATNONOKEHUSI 00 WX pa3BUTUM B HOBBIX YCJIOBHSX U
KOHTEKCTaX.

Pabora ¢ undopmanueii:

IMPUMEHATh pa3JIM4YHbIE METOJbl, HMHCTPYMEHTBI M 3alpOChl MpPH IOUCKE
u orbope MHGOpPMALUU WM JIAHHBIX C YYETOM MPEIJIOKEHHON yueOHOM (u3nueckon
3a]1a4u;

aHAJIM3UPOBAaTh, CUCTEMATH3UPOBAaTh W  HHTEPIPETUPOBATH  HMHQPOPMAIIHIO
pa3IMYHbIX BUIOB U (POPM IPEICTABICHUS;

CaMOCTOATENIbHO BBIOMpPaTh ONTUMAIBLHYIO (JOPMY MpecTaBIeHUS HH(POpMALIUU U
WUTIOCTPUPOBATh pPEIIAEMbIE 33J1a4d HECIOKHBIMH CXEMaMHM, JharpaMMamMu, WHOU
rpaguKoil U UX KOMOMHAIIUSIMU.

KoMmyHHKaTHBHbIE YHUBEPCAJIbHbIC Y4eOHBIE 1eiiCTBUSA:

B X0l 0OCyXJeHUs ydeOHOro marepuaina, pe3yJbTaToB JabopaTOpHBIX pPadoT
U TIPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI M BBICKA3bIBATh
UJeu, HaleJICHHbIE Ha peHIeHHe 3aJadyd U ToJJepKaHHe OJarokenareabHOCTH
OOIIICHMS;

COIIOCTABIIATH CBOM CYXKJIEHHUS C CYXACHUSMHU JPYrUX YYaCTHUKOB JHMAJIOra,
OOHapyXHMBATh Pa3IM4YMe U CXOACTBO MO3UIIN;

BBIPaYKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyONIMYHO TPEACTABIATh PE3yJIbTaThl BBINOJIHEHHOTO (PU3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TPOEKTA).

IOHKMMATh U UCIIOJIb30BaTh MPEUMYLIECTBAa KOMAaHIHON Y HHIUBUAYAJIbHON pabOThI
IIPU PEeLIEHUN KOHKPETHOM Pu3nuecKkoil mpoodieMsl;

MPUHUMATH IIEJIM COBMECTHOM NEATEIbHOCTH, OPTaHW30BbIBATh NEHCTBHUS MO €&
JOCTHKEHHIO: PACIPENeNIATh PO, 00CYKIaTh MPOIECCHl U Pe3ylbTaThl COBMECTHOU
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO PE3yJibTaTa 10 CBOEMY
HaMpaBJICHUIO U KOOPIAUHUPYS CBOU JEHCTBUSI C IPYTUMH YI€HAMH KOMaH/IbI;

OLICHWBAaTh KauyeCTBO CBOETO BKJIaJAa B OOMMUNA TPOAYKT MO KPUTEPHUSM,
CaMOCTOATENHFHO C(HOPMYIMPOBAHHBIM YIaCTHUKAMH B3aUMOICH CTBUSI.
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PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS
Camoopranmzanms:

BBISBJISITH TPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsIX, TpPeOYIOIINX
JUI perieHust GU3NYECKUX 3HaAHUM;

OpPUEHTUPOBATHCS B PA3ITMYHBIX MOAXO0/1aX MPUHITHS PEIICHUN (MHIUBUYaTbHOE,
MPUHATHE PEUICHUS B TPYIIIE, IPUHATHE PELICHUN TPYIINON);

CaMOCTOSITEJIbHO COCTaBIIATh AJITOPUTM pelIeHUsl (PU3MYECKOi 3aauu Wi IUIaHa
UCCIIEIOBaHUA C YYETOM MMEIOUIUXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh MPeAJIaracMble BApUAHTHI PEILICHUN;

JieNath BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3 PEILICHUE.

CaMOKOHTPO/Ib, YMOLMOHAIBHBII HHTEJIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTYallUH U NpPEeJIararh IjiaH €€ U3MEHEHHUS;

OOBSICHATh MPUYUHBI JOCTHKEHHS (HEIOCTHKEHHS) PE3ylbTaTOB JEATEIbHOCTH,
JIaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBbI B JEATEIBHOCTh (B TOM 4YHUCIE€ B XOJ BBIIOJHEHUS
(U3NYECKOr0 HCCJIETOBAaHUS WJIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIIUXCSA CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEJIA U YCIOBUSAM.

CTaBUTh C€e0s1 HAa MECTO JAPYroro 4YeloBeKa B XOJ€ CIopa WU JIHUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOrO.

OpU3HaBaTh CBOE NpPaBO HA OWIMOKY MNpH pelleHUH (U3MUYECKUX 3a]ad WU
B YTBEPXKIECHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ MPABO APYTOro.

HNPEAMETHBIE PE3YJIBTATHI

K xoHiy oOydeHuss B 7 kJjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJaAIOITUXCS YMECHHIA:

UCTIOJBh30BaTh TOHATHSA: (PU3MYECKHE M XUMHUYECKHE SBJICHHS, HAOIIO/ICHUE,
OKCIIEPUMEHT, MOJIEb, THUIIOTE3a, SAUHUIIEI (PU3UYECKUX BEIWYMH, aTOM, MOJIEKYJa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEpPIOE, KUAKOE, Ta3000pa3HOE), MEXaHUUECKOE
IBIDKEHWE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaeKTOpHS,
paBHOACHCTByIOmas cui, naedopmanusa (ympyras, IJacTUYECKasi), HEBECOMOCTb,
COOOIIAIOIIHNECS COCY/IBI;

paznuuarh sBaeHUs (quddysus, TemIoBoe ABWKEHHWE YaCTHI[ BEIECTBa,
paBHOMEpPHOE JBUKEHUE, HEPABHOMEPHOE JIBM)KCHHUE, UHEPIUS, B3aUMOJCHCTBUE TeT,
paBHOBecHE TBEPABIX TEN C 3aKPEIIEHHOM OChIO BpallleHUs, Tepenadya JdaBICHUS
TBEPABIMUA TEJNAMHM, KUAKOCTSIMH M Ta3aMH, aTMoc(epHOe aBlieHWe, TUIaBaHHUE Tel,
MIPEBPAIICHNST MEXaHUYECKOW DHEPrur) IO ONMUCAHUI0 WX XapaKTEPHBIX CBONCTB H
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINUX JaHHOE (PU3UICCKOE SBICHUE;

pacrto3HaBaTh MPOSBIICHHE H3YYEHHBIX (U3HMYECKUX SIBICHHH B OKPYKAIOIIEM
MUpE, B TOM Unciie (U3NIECKUE SIBICHUS B IPUPOJIC: TPUMEPHI IBMXKCHUS C PAa3TMUHBIMU
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CKOPOCTSIMA B KMBOW M HEXWUBOW INPUPONE, NECUCTBUE CHIIBI TPEHUS B IMPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBJICHHUS Ha >KMBOM OpraHu3M, IUIaBaHUE PbIO,
pbluard B TeJie 4YEJIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a/ladyy B YYEOHYVIO,
BBIJICJISITH CYIIIECTBEHHbIC CBOMCTBA (TTPU3HAKK) (PU3UUECKUX SIBJICHUIA;

OMHUCHIBATh M3YYCHHBIE CBOMCTBA Tel U (PUBMUECKUE SBJICHUS, MCIOIb3YS
dbu3uyeckre BeIMYMHBI (Macca, 00bEM, TIJIOTHOCTh BEIECTBA, BPeMs, MyTh, CKOPOCTb,
CpEIIHsISl CKOPOCTh, CHJIa YIPYrOCTH, CUJIa TSKECTH, BEC Te€ja, CUJla TPEHUS, J1aBIICHHUE
(TBEpImOrOo Tema, XKUIKOCTH, Tasa), BBHITAJIKWBAIONIAS CUJIa, MEXaHUYeCKas pabora,
MOIIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KOA(D(HUIIMEHT TMOJIE3HOTO JCHCTBUS
MEXaHMU3MOB, KMHETHUYECKass U MOTEHUHUAJIbHASI SHEPrusi), MpH OMNUCAHUMU TPABHIIBHO
TPaKTOBaTh (PU3UYECKHUI CMBICI UCIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYEHUS U €IUHUIIbI
bu3MUeCKUX BETUYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO (DHU3UYECKYIO
BEJIMYMHY C JPYrUMHU BEJIUYMHAMH, CTPOUTH TpaduKU H3YyYEHHBIX 3aBUCHUMOCTEU
(bu3MYEeCKUX BETUYMH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3WYECKHE SIBICHUS W IPOIIECCHI, UCIIOIB3YS
MpaBujia CIOKEHUSI CUJ (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3axoH Ilackans, 3akoH
Apxumena, IpaBHIIO paBHOBECHS phiuara (010Ka), «30JI0TOe IPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHUSI MEXaHWYECKOM HIHEpPruu, mpu 3TOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY
3aKOHA M 3alKChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATHh (DU3MYECKUE SIBJICHUS, MPOIECChl M CBOMCTBA TEl, B TOM 4YHUCIE U
B KOHTEKCTE CUTYyallUd MPaKTHKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbIABISATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHUE M3 |—2 JOTrHYecKux IIaroB
c onopoi Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3NYECKUX SIBICHHM, (PU3NUECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemarh pacuéTHble 3a7ayu B 1—2 JeHCTBHS, WCIOJIB3YsSd 3aKOHBI U (OPMYJIBI,
CBSI3BIBAIONINE (PH3NYECKUE BETUIMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 33141 3aIUCHIBATh
KpaTKOE€ YCJIOBHE, MOACTABIATh (U3NUECKUE BEIMYMHBI B (OPMYJIBl U TTPOBOIUTH
pacuéThbl, HAXOAUTh CIIPABOYHBIE TAHHBIC, HEOOXOUMBIE TS PEIICHHUS 33]1a4, OTICHUBATh
PEATMCTUYHOCTD MOJTY4E€HHON (PU3NUECKON BETUYUHBI,

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEHIUTh MPH MOMOIIUA (PU3NYECKUX
METOZOB, B OIMCAHUM MCCIEHOBAaHUS BBIICIATh IPOBEPAEMOE MPEANOI0KEHUE
(rumnotesy), pa3inyaTh U UHTEPIPETUPOBATH MOJTYYCHHBINA pe3yJIbTaT, HAXOIUTh OLUTUOKU
B XO/I€ ONBITA, I€JIaTh BHIBOJBI 10 €TI0 PE3YJIbTaTaM;

MPOBOJIUTh OMBITHl MO HAOMIOJCHUIO (PU3MYECKUX SIBJICHUU WU (PU3HUECKUX
CBOMCTB Tes: (OpMYyIUpPOBATH MPOBEPSIEMbIE MPEANOIONKEHUS, COOUPATh YCTAHOBKY
U3 MPEJIJIOKEHHOT0 000PY10BaHUs, 3alIUCHIBATH X0/ ONbITa U ((OPMYJIUPOBATH BHIBOJIBL;

BBITIOJIHSITh MPSMbBIC U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tella, 00bEMA, CUITbI
U TeMIIepaTyphbl C MCIIOJIb30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMKCHIBATH
MOKa3aHUs MPUOOPOB C yUETOM 3aJIaHHOM a0COIOTHOM IMOTPEITHOCTH U3MEPCHHI;

IPOBOJINTH HUCCJICIOBAHUE 3aBUCUMOCTH OJTHON (PM3NYECKON BEIMUUHBI OT JIPYron
C MCTIOJIb30BAHUEM TIPSIMBIX H3MEPEHUH (3aBUCUMOCTH MTYTH PABHOMEPHO JBIKYIIIETOCS
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TeJIa OT BPEMEHU JIBUKEHUS TEJa, CHIbl TPEHUS CKOJIBKEHHUSI OT Beca Teja, KauecTBa
00pabOTKH TOBEPXHOCTEW TEN W HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIONIAIU
COMPUKOCHOBEHUSI TEJ, CUJbl YINPYrOCTH OT YAJWHEHHS TMPYKUHBI, BHITATKUBAIOIICH
CuiIbl OT O0ObEMa MOrpY>KEHHOM YacTH Tejla M OT IUIOTHOCTU >KUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJIa, OT INIyOUHBI, Ha KOTOPYIO OTPYXEHO TEJI0, YCIOBUN
IUIABaHUS TeN, YCIOBUI paBHOBECHS pblyara U OJIOKOB, y4aCTBOBATH B IUIAHMPOBAHUU
y4eOHOTO HCCIeAOBaHMUs, COOMpPATh YCTAHOBKY U BBINOJHATH H3MEPEHUS, CIEIys
MPENJIOKEHHOMY TUIaHy, (UKCUPOBATh pE3yJAbTaThl IMOJYYEHHOM 3aBUCUMOCTH
bu3NUeCKX BEIMYMH B BUJE TMPEMJIOKCHHBIX TAONWIl M TPapuKOB, N€JaTh BBHIBOIBI
10 pe3yJibTaTaM UCCJIEI0BaHuUS,

IPOBO/INTh KOCBEHHbIE HM3MEPEHUs (PU3NUYECKUX BENUYUH (IUIOTHOCTH BEIECTBA
KUJKOCTU W TBEPAOrO TENa, CHJIA TPEHUSA CKOJBXKEHUS, JaBICHUE BO3AYyXa,
BBITAJIKMBAIOIAs CUJIA, IEUCTBYIONIAs Ha MOTPYKEHHOE B dKUJKOCTh TeO, KO3 UIIMEHT
MOJIE3HOT0 ACHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYS MPEAJIOKEHHOW MHCTPYKIUU: TIPU
BBITIOJTHEHUW W3MEPEHHN COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIYHCISATH
3HAYCHUE UCKOMOM BEJINYHUHBI;

coOmoaTe MpaBuia TEXHUKH O€30MacHOCTH MpH padore ¢ Jab0paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIONIUECS COCYAbI, OApOMETp, phluar, MOABUKHBIA U
HEMOJIBYXKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTD;

XapaKTepU30BaTh MPUHLUIBI JEUCTBUS H3YUYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOUCTB C OMOpOM Ha HMX OmucaHus (B TOM 4YHCIE: MOIIMIMIHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, THAPABIMYECKUN Ipecc, MAHOMETP, BBICOTOMEp, MOPUIHEBOM Hacoc,
apeoMeTp), MCIOJIb3ysl 3HAHUA O CBOMCTBaX (PU3NYECKHUX SIBICHUM U HEOOXOIHUMBbIE
bu3nUecKre 3aKOHbI ¥ 3aKOHOMEPHOCTH;

MPUBOUTHh TMPUMEPHl (HAXOAUTh HWHOOPMAIMIO O MpPUMEpax) MPAKTHIECKOTO
WCIIOJIb30BaHUST (PU3NYECKUX 3HAHUW B TIOBCEAHEBHOM KM3HU [JIsI OOECIICUCHUS
Oe3omacHOCTH TpU OOpallleHud C NOpudopaMu M TEXHHUYECKHMMH YCTPOWCTBAMU,
COXPAHEHMS 3[10POBbsI U COOJIOJICHUSI HOPM IKOJIOTUYECKOTr0 OBEACHUS B OKPY>KaloIen
cpene;

OCYHIECTBJISITH OTOOp MCTOYHMKOB WH(poOpmanuu B WMHTepHETE B COOTBETCTBUU
C 3aJJaHHBIM ITOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI U yTEM CpPAaBHEH Usl
pPa3IUYHBIX UCTOYHUKOB BBIIEISATh MH(OpPMAIIUIO, KOTOPas SBJISETCS MPOTUBOPEUUBOM
WJIM MOXKET OBITh HEJOCTOBEPHOIA;

WCIIOJIb30BaTh TMPU  BBINIOJHEHUU YYEOHBIX 3aJlaHUl  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3HUECKOrOo COAEp)KaHUs, CIPaBOYHbIE MaTEpHUaNbl, PECYpChbl CETH
Wntepuer, Bnagerb npuéMaMu KOHCIIEKTHUPOBAHUS  TEKCTa, MpeoOpa30BaHUS
nH(pOpMaIIMK U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE UM YCTHBIE COOOIIICHUS Ha OCHOBE
2-3 ucTOYHHMKOB WHMOpPMAIK (HU3HUYIECKOTO COJEP)KaHUS, B TOM YHCIE MyOJTUIHO
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JienaTh KpaTKUE COOOIICHHS O pe3yibTaTaX MPOEKTOB WM y4eOHBIX HCCIICOBaHUM,
IPU 3TOM TPaMOTHO HCIIOJIb30BaTh MU3YUYCHHBIM MOHSITUHHBIN anmapar Kypca (U3UKH,
COMPOBOXKAATh BBICTYIUICHUE MPE3CHTALIAEH;

IIPU BBITIOJIHEHUHU Y4€OHBIX TPOEKTOB U UCCJIEI0BAHUN pacpeieisiTh 0013aHHOCTH
B IPYIIIE B COOTBETCTBUU C MTOCTABJIEHHBIMU 3a/1a4aMU, CJIEAUTH 3a BHIIOJHECHUEM IJIaHA
NEeUCTBUM, aJIeKBaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATECIbHOCTb TPYIIIIHI,
BBICTPaUBaTh KOMMYHUKATUBHOE B3aMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIHUX.

K xoHmy oOydeHuss B 8 kjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00 yUAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHSI: Macca M pa3Mepbl MOJICKYJI, TETUIOBOE JIBMYKCHHE aTOMOB U
MOJIEKYJI, arperaTHbI€ COCTOSIHHS BEIEeCTBA, KPUCTALIMYECKHE W amMopQHBIC Tena,
HACBINIEHHBIN W HEHACHIICHHBIN Tap, BJIAKHOCTh BO3AyXa, TEMIEPATypa, BHYTPEHHSS
DHEPrusi, TEIUIOBOW JBHUTATENb, dJIEMEHTAPHBIA AJIEKTPUUECCKHUHA 3apsijl, AJIEKTPHUIECKOEe
T0JIe, POBOAHUKH U JMAJICKTPUKH, TOCTOSTHHBINA IEKTPUICCKII TOK, MATHUTHOE TI0JIC;

pa3nuyaTh sIBJICHUA (TEIUIOBOE PACIIMPEHUE U CXKaTue, TeIIonepeaada, TermIoBoe
paBHOBecHe, CMaduBaHWE, KaMWULIPHBIC SBJICHUS, WCIApPCHHUE, KOHJICHCAIHS,
IUJIaBJICHUE, KpHUCTAJUIA3AIUs (oTBepaeBaHue), KUTICHHE, Teruionepenaya
(TETUTOMPOBOHOCTh, KOHBEKIHS, HW3ITydEHHUE), JIJCKTPHU3AIAS TEN, B3aWMOJICHCTBHE
3apsifioB, JCHCTBUSL DJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOJCHCTBUE
MarHuTOB, JECHCTBME MArHUTHOTO TOJII HA MPOBOJHUK C TOKOM, DJIEKTPOMArHWTHas
WHIYKIMS) TI0 OINHWCAHWIO WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOINUX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE W3YyYEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM
MHpE, B TOM 4ucie (U3HUECKHUE SBICHUS B NPHPOJEC: TOBEPXHOCTHOE HATSHKCHHUE M
KaMWUISIPHBIE SIBIIEHUS B TPUPOJE, KPUCTALIBI B Tpupoze, uzmydeHue CoiHIa,
3aMep3aHre BOJIOEMOB, MOPCKHE Opu3bl, 00pa3oBaHWE POCHl, TyMaHa, WHEs, CHeEra,
DJIEKTPUYECKHE SIBICHUS B aTMoc(hepe, IEKTPHIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiti, Jipeid MOIFCOB, POIh MATHUTHOTO OIS JIs )KU3HUA Ha 3emile, TOJISIpHOe
CUSTHUE, TPU OTOM TMEPEBOJUTH TPAKTHYECKYIO 3amady B YYEeOHYIO, BBIICTSATH
CYIIECTBCHHBIE CBOWCTBA (MPU3HAKH) (PU3HUECKUX SBICHU;

ONKCHIBATh WM3YYCHHBIE CBOWCTBA Tel W (DU3UYECKUE SBIICHUS, HCIOIB3YS
dbu3nUecKkrue BETUYMHBI (TEeMIepaTypa, BHYTPEHHSS JHEPTHUs, KOJUYECTBO TEIUIOTHI,
yllelibHasl TEIIOEMKOCTh BEIIECTBA, yJebHAsl TEIUIOTA TUIABJICHUS, ylelIbHas TEIioTa
napooOpa3oBaHus, yAeTIbHas TEIUIOTa CTOPaHUs TOIINBA, KOI(PQHUIIMEHT IOIE3HOTO
JEUCTBUS TETUIOBOM MAITMHBI, OTHOCUTENIbHAS BIAKHOCTH BO3AYyXa, JJICKTPUYSCKHM
3apsifl, CHJia TOKa, MJIEKTPUUECKOe HANIPSKEHHE, COMTPOTUBIICHUE MPOBOTHUKA, YAEIHHOE
COIIPOTHUBIICHHE BEIIECTBA, Pad0OTa U MOITHOCTH AJICKTPHYECKOTO TOKA), TIPH OMUCAHUN
MPABWIIBHO TPAKTOBAaTh (PU3WUYECKUIA CMBICIT HCITOJIb3yEMbBIX BEJIMUWH, 0003HAYCHUS U
CAVHUIBI  (DU3UYECKUX BEIIMYWH, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYUHY C JPYrUMU BEIMYMHAMH, CTPOUTh TpaduKH HW3yIECHHBIX
3aBHCHMOCTEH (DU3UYCCKUX BETMYHH;
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XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBIICHUS U TPOLECCHI, HUCIONb3YS
OCHOBHBIE TOJIOXKEHUSI MOJEKYJSIPHO-KUHETUYECKON TEOPUU CTPOCHHS BEIIECTBA,
MIPUHIIUAT CYNEPITO3UIUH MoJieH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS 3apsija,
3akoH Oma g yvacTka 1enu, 3akoH J[koyms—JIeHna, 3aKOH COXpaHEHHS JYHEPruu,
IIPU STOM JIaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alTUChIBATH €M0 MAaTEMaTHYECKOE
BBIPAXKCHUE;

OOBSCHATHh (PU3UYECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyallud  NPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH  MPUYUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH O0OBICHEHHE U3 |1 —2 TOTUYECKUX IIaroB ¢ onopoit Ha 1-2
W3YYCHHBIX  CBOWCTBA  (M3MYECKUX  SBJICHUM, (PU3WYECKUX  3aKOHOB  WIIU
3aKOHOMEPHOCTEM;

pemath pacu€THble 3a7auu B 2—3 JEHCTBUA, HUCMONb3YS 3aKOHBI U (DOPMYJIBI,
CBSI3bIBAIONINE (PU3NYECKHE BETMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aa4M 3alKHChIBATh
KpaTKOE€ YCJIOBHE, BBIABISATH HENOCTATOK JAHHBIX JUISl PELICHUs 3a7aud, BHIOUPAThH
3aKOHBI U ()OPMYJTBI, HEOOXOIUMBIE JJIsI €€ PEIICHHUS, TPOBOAUTE PACUETHI U CPAaBHUBATH
MOJIYYCHHOE 3HaYeHNEe (PU3UIECKON BEJIMUNHBI C N3BECTHBIMH JIAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIMU (PU3NIECKUX
METOZIOB,  HUCIOJb3YysSd  OMHCAaHWE  KCCIECIOBAHUS,  BBIICISATH  IPOBEPSIEMOE
MPEANONIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpSAJIKA IPOBEIACHUS MCCIEIOBAHMUS,
JieJaTh BBIBOJBIL,

IPOBOJIMTH OMBITHI O HAOMIOJEHUI0 (U3NYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB TeJ (KanmWJUIIPHBIE SBJIICHUS, 3aBUCUMOCTD JIaBJICHHUS BO3/lyXa OT €ro o0béMa,
TEMIIEPATypPhl, CKOPOCTH Mpoliecca OCTHIBAHUS U HarpeBaHUs MPU U3ITYYECHUU OT IIBETa
u3nnydaromed  (MOTJIoNIaroie)  MOBEPXHOCTH,  CKOPOCTh  HMCHApeHUsT  BOJBI
OT TeMIlepaTypbl XKUJIKOCTH M IUIOMIAJAU €€ TOBEPXHOCTH, OJJICKTpU3alMs Tel U
B3aUMOJEHCTBHUE AIEKTPUUYECKUX 3apAJIOB, B3aMMOJECHCTBUE MOCTOSHHBIX MarHUTOB,
BU3yaJIM3alldsl MATHUTHBIX MOJEH MOCTOSIHHBIX MarHUTOB, I€MUCTBUSI MAarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENS
MOCTOSIHHOTO TOKa): (OpMYyIUPOBAaTh MPOBEPSEMBIC TPEANONIOKEHUSI, COOMPATH
YCTaHOBKY U3 MPEI0KEHHOT0 000PYI0BAHMS, OTIMCHIBATH XOJ1 OMbITA U (HOPMYIHPOBATH
BBIBO/IbI;

BBITIOJIHATh TPSMbIE H3MEPEHUS TEeMIEepaTypbl, OTHOCUTEJIHHOM BIAKHOCTH
BO3/lyXa, CWJIbl TOKa, HAMNPSXKEHUS] C HCIOJIb30BAHUEM aHAJIOTOBBIX TPUOOPOB H
JATYUKOB (PU3NUECKUX BEJIIMYMH, CPaBHUBATh pPE3yibTaThl HM3MEPEHUM C Y4ETOM
3aJIaHHON a0COIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOW (PU3UUECKON BEIMUMHBI OT JPYrou
C HMCIOJB30BAHMEM NPSIMBIX H3MEpPEHUN (3aBUCUMOCTH COINPOTHUBIICHUSI TPOBOJIHHUKA
OT €r0 JJIMHBI, TUIOIAAN MONEPEYHOr0 CEYEHUS U YIETbHOIO COMPOTUBIICHHUS BEILIECTBA
MPOBOJIHUKA, CHJIBI TOKA, UAYIIET0 Yepe3 MPOBOAHUK, OT HAMPSIKEHUS HAa TTPOBOIHUKE,
UCCIIEIOBAHME MOCIEA0BATEIbHOIO M MapalIeIbHOTO COEAUHEHU MPOBOJHUKOB):
IUTAHUPOBATh MCCIIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMIOJHATH W3MEPEHUS, CIEHys
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MPEJIOKEHHOMY TIJIaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJIE
Ta0IUIl U TPaQUKOB, AEJIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHHUS;

MPOBOJINTH KOCBEHHBIC M3MEPEHUS (PN3NUECKUX BeTUUHH (yaeNbHas TEIIOEMKOCTD
BEIIECTBA, CONPOTUBIICHUE MPOBOAHMKA, Pa00OTa U MOIIHOCTh 3JEKTPUUECKOTO TOKA):
IUIAHUPOBATh ~ M3MEPEHUs, COOUPATh HKCIEPUMEHTAIBHYI0 YCTAHOBKY, CIEIys
PEUIOKEHHON HMHCTPYKIIMH, U BEIUUCIISITh 3HAUCHNE BEINYUHBL

coOyrofaTh TMpaBWia TEXHUKH Oe30macHOCTH Tipu paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPHUHIUIBI JACHCTBUAS H3YYCHHBIX TPUOOPOB M TEXHHUYECKHX
YCTPOMCTB C OMOPOM Ha MX ONHUCAHMs (B TOM YHCIE: CHUCTeMa OTOIUICHHS JIOMOB,
TUTPOMETp, TapoBasi TypOWHA, ammepMeTp, BOJIBTMETP, CUETYUK DICKTPUUCCKOU
OHEPruHu, DJIEKTPOOCBETUTEIbHBIE MNPUOOPHI, HarpeBaTelIbHbIE AJIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUUYECKUE TMPEIOXPAHUTENH, 3JIEKTPOMATHUT, 3JIEKTPOIABUTATEINb
MOCTOSIHHOTO TOKAa), MWCIOJb3ys 3HAHUS O CBOMCTBaX (U3MYECKUX SIBJICHUU U
He0oOX0IMMbIe (PM3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUUYECKHUE YCTPOICTBA U U3MEPHUTEIbHBIE MPHUOOPHI
M0 CXEMaM U CXeMaTHUYHbIM PUCYHKaM (KUIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBUTATEIb BHYTPEHHErO CrOpaHMsi, 3JIEKTPOCKOI, PEOCTarT), COCTABIATH
CXEMBI 3JIEKTPUYECKUX LEMel C MOCIEAOBATEbHBIM M MapajUIeIbHbIM COECIUHEHUEM
3JIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HAUEHHUS FJIEMEHTOB JICKTPUUECKUX LIETel;

OPUBOAUTH MpPUMEPHl (HAXOIUTh MH(MOPMAIMIO O NpUMEpPax) MPaKTHUYECKOro
UCMOIb30BaHUsl (PU3MYECKUX 3HAHWKA B TIOBCEJHEBHOM JKU3HM U1 OO€eCHeyYeHHs
0€30MacHOCTH MPH 0OpallleHUH ¢ TPUOOpaMH U TEXHUYECKUMH YCTPOMCTBaMH, COXpaHEHHUS
370POBBSI U COOJTIOICHUS HOPM KOJIOTMUYECKOT0 TIOBEICHHS B OKPYKAIOLIEH Cpejie;

OCYIIECTBIISITh TMOWCK HH(pOpManuu Qu3ndeckoro coaepxaHuss B HHTepHETe,
Ha OCHOBE HMMEIOIIMXCS 3HAHUM W MYTEM CpaBHEHMs JOMOJHHUTEIbHBIX HCTOYHUKOB
BBIICISITh HH(OpMAIMIO, KOTOpas SBJSIETCS NPOTUBOPEUMBOM WM MOXKET OBITh
HEIOCTOBEPHOM;

MCIONb30BaTh MPHU  BBHIIOJHEHUH YYE€OHBIX 3aJaHUN  HAYYHO-TIOMYJISPHYIO
auTepatypy (U3MYECKOrOo COAEp)KaHMs, CIPaBOYHBIE MaTepuaibl, PECypCchl CETU
WuTtepHer, Bnaaerb MNpuéMaMUd KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHusd
uH(OpMAITKN U3 OTHON 3HAKOBOW CHCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHHUsA, 00001mas
MH(GOPMAIUIO U3 HECKOJIBKUX HCTOYHMKOB (DPM3UYECKOTO COAEpXkaHHsS, B TOM YHUCIE
nyOJIMYHO  MPEACTABIATh  PE3yNbTaTbl  MPOEKTHOM WM KCCIEN0BaTEIbCKOU
JEeSTeNFHOCTH, TIPU 3TOM T'PaMOTHO HCMOJIb30BaTh M3yYCHHBIM MOHSATUHHBINA ammapar
Kypca GU3MKH, COMPOBOXKIATh BHICTYIJIEHUE MPE3EHTAIINEH;

IpY BBITIOJTHEHUH Y4YEOHBIX MPOEKTOB W MCCIEAOBAHUIN (DM3UUYECKUX TPOIIECCOB
pacnpenensaTh 00s13aHHOCTH B T'PYINE B COOTBETCTBUM C IMOCTABICHHBIMH 3aJauaMH,
CIIEANTHh 32 BBIIOJHEHUEM IUIaHAa JEWCTBUH U KOPPEKTHUPOBATh €ro, ajJeKBaTHO
OLIEHWBAaTh  COOCTBEHHBI BKJIAJ B  JIEATENBHOCTh  TPYIIBI,  BBICTPAHBAThH
KOMMYHHUKATUBHOE B3aWMO/ICHCTBUE, MPOSIBIISISl TOTOBHOCTH pa3pemiaTth KOH(INKTHI.
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K koHiy oOyuyenuss B 9 kiiacce mpeaMeTHblE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCT Y O0YUAIOIIMXCS YMEHUM:

WCIIONb30BaTh TIOHATHS: CHUCTEMa OTCUéra, MaTepualbHas TOYKA, TPACKTOPHS,
OTHOCHUTEIBHOCTh MEXaHUYECKOTO ABMKEHHUS, Aepopmanus (yrnpyras, miacTUdecKas),
TpEeHUE, IEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTbH U MEPETPY3KH, IICHTP TAKECTH,
a0CoOMOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPAOTO Tella, PAaBHOBECHE, MEXaHUUECKUE
Kosie0aHus U BOJIHBI, 3BYK, HHPPA3BYK U YJIBTPA3BYK, JICKTPOMArHUTHBIE BOJHBI, IITKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AATbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
Y TIOTJIONIEHUS, anbda-, 6eTa- 1 TaMMa-u3TydeHUs], U30TOIIbI, SiAepHAs SHEPTeTUKA;

pa3nuyarh sBJIeHUs (PaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJIMHEHHOE TBUKEHNE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBI)KEHHE, CBOOOIHOE MaJieHUE Tell, pABHOMEPHOE
JBIKEHUWE TI0 OKPYXHOCTH, B3aUMOJEUCTBHE Te€J, PEaKTUBHOE JBHXKEHHUE,
KojiebaTeIbHOE JIBIDKEHHUE (3aTyXarollde W BBIHYXKJICHHBIC KOJieOaHUWs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTPAXKEHUE 3BYKA, IPSIMOJIMHEHHOE PaCIIPOCTpaHEHHUE, OTPaXKEHUE
U TIPEJIOMJICHUE CBETA, MTOJTHOE BHYTPEHHEE OTPayKEHUE CBETA, pa3ioKeHHe OeIoro cBeTa
B CIEKTP W CIIOKEHUE CIEKTPaJIbHBIX II[BETOB, JUCIEPCHUsI CBETa, €CTECTBEHHAs
PaIMOaKTUBHOCTH, BOSHUKHOBEHHE JIMHEHYATOTO CTIIEKTPa U3TYy4CHHUS ) TI0 OMTMCAHUIO UX
XapaKTEpHBIX CBOWCTB M HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NIECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSBIICHUE U3YUCHHBIX (PU3UUECKUX SIBJICHUI B OKPYXKAIOIIEM MUPE
(B ToM uncne pusudeckue SBJICHUS B MIPUPOJIE: MPWIUBBI U OTJIUBBI, IBHJKCHHUE TUUTAHET
CoJTHEUHOH CHCTEMBI, pEaKTUBHOE JBM)KCHHUE KUBBIX OPraHU3MOB, BOCIIPHATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEMCMHYECKHe BOJHBI, I[yHaMH, 5XO, IIBeTa Te,
ONTUYECKUE  SIBICHWUS B  TpUpoOAe, OHoJOrMYeckoe  JCHCTBHE  BHUIUMOTO,
yIbTPa(PUOIETOBOTO U PEHTTCHOBCKOTO H3JYyYE€HHM, €CTECTBEHHBIM pPaJUOaKTHUBHBIN
(G oH, KOCMUYECKHE TyYH, PATIMOAKTUBHOE U3TydEeHUE IPUPOTHBIX MUHEPAJIOB, JIEHCTBUE
pPaIMOAKTUBHBIX W3Iy4eHWW Ha OpPraHU3M 4YeJlOBEeKa), MPU OTOM TEPEBOIAUTH
MPAKTUYECKYIO 3a/ladyy B y4eOHYIO, BBIICTSTH CYIIECTBEHHBIC CBOWCTBA (IIPU3HAKM)
(bu3nyecKuX SIBICHUM;

ONKCHIBATh M3YUYCHHbIE CBOWCTBA Tl M (DU3UUECKUE SBIICHUS, HCIOJIb3Ys
dbu3nyueckre BeIMYUHBI (CPEelIHSsI U MTHOBEHHAs CKOPOCTh TeJla MpU HEPABHOMEPHOM
JBUKEHUHU, YCKOPEHHUE, IMepeMelIeHe, MyTh, YrioBas CKOPOCThb, CHJia TPEHUS, CHUJia
YIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOJHOTO MaJIeHUs], BEC Tella, UMITYJIbC Tea,
UMITYJIbC CHJIBI, MEXaHWUYecKas padoTa M MOIIHOCTb, MOTCHIMAIbHAS YHEPIus Tela,
MOTHSITOTO HAaJl MOBEPXHOCTHIO 3E€MJIH, TMOTCHITMATBbHAS DHEPTHsl CKATOW MPYKUHEI,
KUHETUYECKasi YHEPTHs, MOTHAsA MEXaHU4ecKasi JHEPIHs, IEPUO]] U YaCTOTa KOJICOaHHi,
JUIMHA BOJIHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA, CKOpPOCTh CBETa, IOKa3aTellb
MPEJIOMJICHHST CPEJbl), TPH ONHMCAHUM TPABUIBHO TPAKTOBATh (PU3UUYECKHUM CMBICI
UCIIOJIb3YEeMbIX BEJIMYMH, O003HAYCHHUS U €IUHUIBI (DU3UYECKUX BEJIIMYWH, HAXOJUTh
GbopMyIIBI, CBS3BIBAIOIINE AAHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU BEIMYUHAMM,
CTPOUTH TpadVKH U3YUCHHBIX 3aBUCUMOCTEN (DM3HUUECKUX BEJIIUNYNH;
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XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SABJICHUS U MPOIIECCHI, HCHOJIb3YS
3aKOH COXpPAHEHHWs SHEPIruH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI CYNEpPIO3UIIUN
CWJI, TPUHIWN OTHOCHUTeNTbHOCTH ['ammmes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEITOMIICHHS CBETA, 3aKOHBI COXpPAHEHUS 3apsI0BOTO
M MacCOBOI'O UYHCENl TpU SJEPHBIX PEaKUUsX, NpPU OSTOM JaBaThb CIIOBECHYIO
(bOpMyIHPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMATUYECKOE BhIPAKEHNUE;

OOBSACHATH (PU3UYECKUE TPOIECCHI U CBOWCTBA TEJ, B TOM YHCJIE W B KOHTEKCTE
CUTyallui  TIPaKTUKO-OPHUCHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  IPHYUHHO-
CJICJICTBEHHBIE CBS3U, CTPOUTH 0OBSICHEHHE U3 2—3 JIOTUYECKUX I1aroB ¢ Ornopoi Ha 2—3
W3YYCHHBIX  CBOWCTBAa  (M3MYECKUX  SBJICHUN, (PU3UYECKUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEM;

pemarbh pacy€THhle 3aJaud (omMparoluecs Ha cUCTeMy U3 2—3 ypaBHEHUH),
UCIIOJIb3Ys 3aKOHBI M (OPMYIIbI, CBsI3bIBAIOLIUE (DU3MUYECKUE BEIUYMHBI: HAa OCHOBE
aHaJIM3a yCIIOBUS 3a/1aud 3aMHChIBATh KPATKOE YCIOBHUE, BBISIBISATH HEIOCTAIOIIUE WIIH
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYIBI, HEOOXOIUMBIE JJIsl PEIICHHS,
MIPOBOAUTH PACUYETHI U OLICHUBATH PEATMCTHYHOCTD TIOTYYEHHOTO 3HAUYCHUS (PU3UdeCKOn
BEJIMYHHBIL

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPH MOMOIIUA (PU3NYECKUX
METOJIOB,  HCIIOJIb3yS  ONHWCAHWE  WCCICAOBAHMS,  BBIICHATH  MPOBEPSIEMOE
MPEANONOKEHNEe, OIICHUBATh IPABWIIBHOCTh TIOPSIKA TIPOBEICHUS WCCIICIOBAaHMS,
JIeNaTh BHIBOJBI, MHTEPIPETUPOBATH PE3YJIbTATHI HAOIOICHUN U ONIBITOB;

POBOJIUTH OMBITHI O HAOMIOACHHUIO (PU3NYECKUX SBJICHUM WM (DUITIECKUX
CBOMCTB Ten (WM3ydeHHWEe BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS DSHEPTHUH,
3aBHCHMOCTD IepH0J1a KOJIeOaHUI PY>)KHHHOTO MasSTHHKA OT MAacChl TPy3a U KECTKOCTH
NPYXUHBI M HE3aBUCUMOCTh OT aMIUTUTYABl MalbIX KoOJICOAHWH, TPAMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, pasjokeHue Oeoro cCBeTa B CIEKTpP, H3y4YEHUE CBOWCTB
M300paXeHUsI B TJIOCKOM 3€pKaJie U CBOWCTB M300paKEHMsI TIpeIMeTa B COOMparomen
JIMH3€e, HaOMIOAEHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB M3JIYUYEHHS): CAMOCTOSTEIBHO
coOuparb yCTaHOBKY U3 U30BITOYHOrO Habopa 000pyI0BaHNUs, ONKUCHIBATH XOJI OIbITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BHIBOIHI;

MIPOBOAUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX U3MEPEHHM, ONIPENesis CPeIHee
3HAYCHHE U3MEpseMON BEIWYUHBI ((POKYCHOE pacCTOSHHE COOMpAroIIel JIMH3bI),
000CHOBBIBATH BHIOOD CIIOCO0a M3MepeHHUs (M3MEPUTETHLHOTO TPUOOpa);

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH C UCTIOIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTh MTyTH OT BPEMEHH TIPH PaBHOYCKOPCHHOM JIBH)KCHHUH
0e3 HayaJIbHOM CKOPOCTH, Mepuoja KojeOaHui MaTeMaTUueCKOro MasTHUKA OT JJIMHbI
HUTH, 3aBUCMMOCTH YIJIa OTPKEHUS CBETa OT YIJia MAJCHUS M yria MpeIoMJICHUS
OT yIJia TIaJIeHus): IIAHUPOBATh UCCIIEIOBAHUE, CAMOCTOATEIILHO COOMPATh YCTaHOBKY,
buKCHpOBaTh PE3YNbTATHl MOTYYECHHOM 3aBUCHUMOCTH (PU3NYECKUX BEIMYUH B BHUJC
TaOJHIl ¥ TPaQHUKOB, ACNIATh BEIBOABI 11O pe3yjIbTaTaM MCCIICIOBAHMUS;
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IPOBOJUTh KOCBEHHBIE M3MEpPEHUS (PU3NUECKUX BEJIWYUH (CPEOHSs CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JIBM)KEHUHU, YCKOPEHHE CBOOOJHOTO MaJieHus,
KECTKOCTh MPYXKHUHBI, KOIP(OULIHUEHT TPEHHUS CKOJIbKEHUS, MEXaHU4eckas pabora u
MOIIIHOCTh, YaCTOTa U EPHOJ KOJIEOAaHUI MAaTEMATUYECKOTO U MPYKUHHOT O MasiTHUKOB,
ONTHUYECKAsI CUJIa COOMPAIOLIEH JIMH3bI, PAIMOAKTUBHBIN (DOH): MJIAHUPOBATH U3MEPEHUS,
coOuparb HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY W BBINOJHATH M3MEpPEHUs, CIeaAys
IIPEJIOKEHHONM WHCTPYKLMM, BBIYUCIATh 3HAYEHHWE BEIMYMHBI W aHAJIW3UPOBATH
MOJIYYEHHBIE PE3YJIBTATHI C YYETOM 33/JaHHOM MTOTPEIIHOCTH U3MEPEHHIA;

coOrofaTh TMpaBWia TEXHUKH Oe30macHOCTH Tipu paboTe ¢ J1abopaTopHBIM
000py/IOBaHUEM;

pas3nnyaTh OCHOBHBIE IPU3HAKU U3YYEHHBIX (PM3MUECKUX MOJEIJIEH: MaTepuallbHas
TOYKA, a0COJIOTHO TBEPAOE TENO, TOYEUHBI HCTOYHHUK CBETa, JIyd, TOHKas JIMH3A,
IUTAHETapHask MOJEIIb aTOMa, HYKJIOHHAsI MOZEIIb aTOMHOTO s1/1pa;

XapaKTepU30BaTh MPUHLMIBI ACUCTBUS H3YYEHHBIX IPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOI Ha UX OMHUCAHUS (B TOM YHCIE: CIIUIOMETP, JATYUKU MOJOKEHHUS,
pPAaCCTOSTHUS U YCKOPEHUSI, paKeTa, 3XO0JIOT, OYKH, MEPUCKOI, (oToanmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOIN, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUSA
O CBOMCTBax (PM3NYECKUX SBJICHUN U HEOOXOAUMBIEC (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOWCTB, U3MEPUTENBbHBIX NTPUOOPOB U TEXHOJOTMUECKUX MPOIECCOB MPU PEIICHUU
y4eOHO-MPAKTUUECKUX 3a/lad, ONTHYECKHE CXEeMbl JJIsi TOCTPOEHUs H300pakeHun
B IJIOCKOM 3€pKajie U COOMPAIOILE JIMH3E,

OPUBOJIUTH MPUMEPHl (HAXOAUTh HH(POPMALMIO O NPHUMEpPAx) MNPAKTUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TOBCEIHEBHOM KU3HU [JIs1 OOecreueHus
0€30MacHOCTH TMpH OOpallleHUH C MpudopaMU U TEXHUYECKUMH YCTPOMCTBaMU,
COXpaHEHUS 310POBbS U COOTIOACHUS HOPM SKOJIOIMY €CKOT0 MOBEICHHUS B OKPYKaroIien
cpexe;

OCYILECTBIIATh MOMCK HH(pOpManuu Quuueckoro coaepxkanusi B HHTepHeTe,
CaMOCTOATENbHO (POPMYIAMPYST TOHMCKOBBIM 3alpoc, HAXOAUTh IYTH OINpPEAeTICHUS
JIOCTOBEPHOCTH IOJIYYEHHOM MH(pOpMAallMM HAa OCHOBE HUMEIOLUIUXCA 3HAHUW U
JOTIOJTHUTENIBHBIX HCTOYHUKOB;

UCMOJb30BaTh IPU  BBIIOJHEHUM YYEOHBIX 3aJaHuil  HAy4YHO-NONYJIIPHYIO
auTepatrypy (U3NYECKOrOo COAEp)KaHMs, CIpPaBOYHBIE MaTepuaibl, PECYpChl CETU
WuTtepHer, Braaerb MNpuEéMaMU KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs
nH(pOpMaIIMK U3 OHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE IMCbMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE
uH(pOpMallMM W3 HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COJEPKAHMS, MyOJIMYHO
IIPEICTABIIATh PE3YJIbTAaThl IPOEKTHOM MIIM HCCIIEA0BATEIIbCKON AESITENIBHOCTH, ITPH 3TOM
IPAMOTHO MCIIOJIb30BaTh M3YYEHHBIM TOHATUMHBIN arapar HM3ydaeMoro pasziesna
GU3NKKM ¥ COMPOBOXKIATh BBICTYIUICHUE TMPE3EHTAlMed C y4€ToM OCOOEHHOCTEH
ayIUTOPUN CBEPCTHUKOB.
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7 KIIACC
Ne HanmenoBanue KomuuectBo | [Iporpammuoe coaepkanue |  OCHOBHbBIE BUJIbI IEATETBHOCTH 00Yy4YarOIIMXCS
n/m pa3zesioB U TEM 4acoB

y4eOHOI0 IIpeIMeTa

Paznen 1. ®usuka u ee poiib

B NO3HAHUY OKPY:KAK0IIEero Mupa

1.1 | ®uszuka — Hayka 2 dusnka — Hayka o pupojie. | BeisiBiieHue paznuuuii Mexay PU3ndecKuMu u
O MpUpoJIE SBneHus NpUpobl. XUMUYECKUMH MPEBPAIICHUSMHU.
dusnueckue sIBICHUSA: Pacno3naBanue u kinaccudukarus Gu3nuecKkux
MEXaHUYECKHUE, TEIUIOBBIE, | SIBJICHUN: MEXaHUYECKUX, TCIUIOBBIX,
AJIEKTPUUYECKHE, AIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIC, CBETOBEIC, Hab6monenne u onrcanue GU3NYecKux siBJICHUM
3BYKOBBIE
1.2 | ®usnueckue 2 dusznyeckre BeIUUYUHBI. OnpeniesieHUE 1EHBI ICJICHUS Kb
BEJIMYHUHBI Nsmepenne pusnaeckux HM3MEPUTEIHHOTO IPHOOPA.

BEJIMYMH. PU3NUECKUE
npubopsl. [lorpemuocts
U3MEpEeHUN
MexnayHapoaHas cucrema
EVHULL

N3mepeHnne TMHEeNHBIX pa3sMepoB Tel U

IIPOMEKYTKOB BPEMEHU C YYETOM MOTIPEIIHOCTEN.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TEA.
N3mepenue TeMiieparypsl Ipy IOMOIIU
YKUJIKOCTHOI'O TEPMOMETPA U JaTYUKa
TEMIIEpaTyphl.

BrlnonHenre TBOpYECKUX 3aJaHUH 110 TIOUCKY
CIOCOOO0B U3MEPEHUSI HEKOTOPBIX (PU3UUECKUX
XapakTEPUCTUK, HAIPUMEP, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHUI, MaJIbIX
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MPOMEXYTKOB BpeMeHu. O0CyxaeHne
MpeaaraéMbiX Cioco0o0B

1.3. | EcrecTBeHHO- 2 Kak ¢usuka u qpyrue BriaBrkeHue runores, 00bSICHIIONUX MPOCTHIE
HAay4YHBIA METOJ €CTECTBECHHbBIC HAYKH SIBJICHUSI, HAIIpUMED:
MTO3HAHUS M3Yy4aroT IPUPOAY. — [10YEMY OCTAHABJIMBACTCS ABUKYILEECS
EcrecTBeHHO-HayuHBIN 10 TOPU30HTAJIBHON ITOBEPXHOCTH TEJO;
METOJ O3HAHUS: — [MOYEMY B KapKYIO MTOrOJly B CBETJION OJCKIIE
HaOII0eHIE, TOCTaHOBKA MpOXJaaHer, uemM B TEMHOM. [Ipemnoxkenue
HAay4HOTr'0 BOMIpPOCaA, CIOCOOOB MPOBEPKHU THIIOTE3.
BBIJIBUYKEHHE TUIOTE3, [IpoBeneHune nccie0BaHus O NPOBEPKE KAKOM -
HKCIIEPUMEHT IO MPOBEPKE | OO TUIMOTE3bI.
TUIN0TE3, 00ObSICHEHUE [TocTpoenue npocTedmmx Mozenen GU3nIecKux
HaO0JII0aEMOr0 SIBICHHUS. ABJICHUH (B BUJI€ PUCYHKOB MJIM CXEM ), HAIIPUMEP
Onucanue puznuecKux MaJICHUE MPEIMETA; TPSIMOJIMHENHOE
SBJICHUH C ITIOMOILBIO pacpoCTpaHEeHUe CBETa
MOZENen
Hroro no pazaeny 6

Paznen 2. [lepBoHayajibHbIE

CBCACHHUA O CTPOCHHHU BeIIECTBA

2.1

CrtpoeHue BelecTBa

1

CtpoeHue BeliecTna:
aTOMBI M MOJIEKYJIbI, UX
pazmepsl. ONBITHI,
JIOKa3bIBaIOIIINE
JTMCKPETHOE CTPOCHUE
BEIlECTBA

HaGmoneHne u nHTEppeTanus OmnbITOB,
CBUJIETEIILCTBYIOIMNX 00 aTOMHO-MOJICKYIISIPHOM
CTPOCHHUH BEIIECTBA: OMBITHI C PACTBOPECHUEM
Pa3INYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB M MOJIEKYJI

C UCMOJIb30BaHUEM (poTOrpaduii, MoOTydeHHBIX
Ha aTOMHOM CHUJIOBOM MHKpockorie (ACM) —
naboparopHas padbora o teme: «OleHka
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IUaMeTpa aToMa METOJIOM PSIIOB
(c ucnonbzoBanuemM otorpaduii)».
Ornpenenenure pa3MepoB MajlbIX Tell

2.2 | JIBuxeHue u
B3aMMOJCHCTBHEC
YaCTHIl BEIIECTBA

JIBM>KEHHE YaCTHII
BemecTBa. CBsI3b CKOPOCTH
JIBI>KCHUS YaCTHIL

C TEMIEPaTypOu.
bpoyHOBCKOE 1BHXKEHMUE,
auddysus.
B3anmoneiicTBue yacTuig
BEILECTBA: IPUTSIKEHHUE U
OTTAJIKUBAHHE

HaGmonenue u 00bsicHeHuE OPOYHOBCKOTO
JIBUKEHUS U sABJIeHUs TudPy3un.

[IpoBenenne u 0ObSICHEHHE OIBITOB

110 HaOJIIOAEHUIO TEIJIOBOTO PacIIMPEHUs Ta30B.
[IpoBenenue u 00bICHEHUE OMBITOB IO
OOHAPYKEHUIO CUJI MOJIEKYISIPHOTO IPUTSKEHUS
Y OTTAJKUBAHUS

2.3 | Arperarssie
COCTOSIHMS BEIIECTBA

ArperatHble COCTOSTHUS
BEILIECTBA: CTPOEHUE T'a30B,
XKUJIKOCTEN U TBEPABIX
(KpUCTAITMYECKUX) TEJ.
B3anmocss3bp mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (C UCTIOIB30BAHUEM MPOCTHIX
MOJIEJIeH) OCHOBHBIX PA3IU4Yuil B CTPOCHUU T'a30B,
KHUIKOCTEN U TBEPBIX TEII.

OO0BsIcCHEHNE MAJION COKUMAEMOCTH KUAKOCTENA U
TBEPABIX T€JI, OOJBIION CKUMAEMOCTH T'a30B.
OObsicHeHNE cOXpaHeHHs (OPMBI TBEPIBIX TET U
TEKY4€CTH JKUJIKOCTH.

IIpoBeneHne OnbITOB, TOKA3bIBAKOIIUX, YTO

B TBEPJIOM COCTOSTHUU BOJIbI YACTHUIIBI HAXOATCS
B CpEHEM Jlablie APYT OT Apyra (MIOTHOCTh
MEHBIIIE), YEM B >KUJIKOM.

Y cTaHOBIEHHE B3aUMOCBSI3U MEXKITY
OCOOEHHOCTSIMH arperaTHbIX COCTOSIHUI BOJBI U
CYILIECTBOBAHUEM BOJHBIX OPraHM3MOB

(MC — 6uonorus, reorpadusi)

Hroro no paszneny
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Pazpnen 3. JIBH:kKeHHE U B3aMMOeiicTBHE TeJl

3.1 | Mexannueckoe 3 Mexannueckoe nBuxenue. | MccnenoBanue paBHOMEPHOIO IBUKEHUS,
JBUYKEHUE PaBHOMEpHOE U OIpE/IeNICHUE €ro MPU3HAKOB.
HepaBHOMEpHOe JiBWKeHue. | Habmoienne HepaBHOMEPHOTO IBUKEHUS U
Cxopoctb. Cpenssis OMpeeICHHUE €r0 OTJIMYUI OT PABHOMEPHOTO
CKOPOCTb ITPU JBUKEHUS.
HEPaBHOMEPHOM OnpeneneHue CKOpOCTH PaBHOMEPHOIO
ABYOKEHUU. Pacy€r mytu m | IBMKEHMS (LIApUKa B )KUIKOCTH, MOJIEIH
BPEMEHHU JIBUKECHMUS AJIEKTPUYECKOI0 aBTOMOOWIIA U T.J.).
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUSI
OpycKa WM IIapyuKa M0 HaKJIOHHOM IJIOCKOCTH
Pemenue 3ana4 Ha ornpeesieHue NyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOT'O IBM)KECHMUSI.
AHanu3 rpauKoB 3aBUCUMOCTH MMYTH U CKOPOCTH
OT BpEMEHU
3.2 | Muepuns, macca, 4 SBnenuie unepuuu. 3akoH | OObSICHEHHE U POTHO3UPOBAHUE SIBJICHUIA,

IIJIOTHOCTH

nHepuuu. Bzaumonencraue
TeJ KaK MpUYrHa
M3MEHEHHS] CKOPOCTH
IBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH Tea.
IInoTHOCTH BemiecTBa.
CBs13b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHUIEC 00BEMaA
BEIIIECTBA

00YCIIOBJICHHBIX HHEPITUCH, HAIIPUMED, YTO
MIPOMCXOIUT MPH TOPMOKCHHUH HITH PE3KOM
MaHEBpE aBTOMOOWUJISI, TOYeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABUKEHUE HA BEIOCHUTICIIE
WJIA CaMOKaTe U T. .

[IpoBeeHHE U aHATIU3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHHUE CKOPOCTH
JIBIDKCHUS Tejla B pe3ysbTaTe JSHCTBUS Ha HETO
JIPYTHX TEIL

Pemenue 3amad Ha ornpeiesieHue Macchl Tela, €ro
00BEMA U INIOTHOCTH.
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[IpoBeneHre u aHanu3 OMBITOB,
JEMOHCTPUPYIOIINX 32aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€JIa OT €ro Macchl Mpu
B3auMoJIeCcTBUM Tell. MI3MepeHue Maccol Tena
Pa3IUYHBIMU CIIOCOOaMHU.

OnpeneneHue MIOTHOCTH TeJla B PE3yJIbTaTe
U3MEpEHHUs ero Macchl U 00bEMa

3.3

Cuma. Buaber cun

14

Cuna kak xapakTepuCTHKa
B3aUMOJCUCTBUS TEII.
Cuna ynpyrocty v 3aK0H
I'yka. U3mepenne cuiibl

C IMTOMOIIBIO TUHAMOMETPA.
SIBieHME TATOTCHUS U CHUJIa
TskecTH. Cuna TSKeCTU
Ha JIPYTUX IUIaHETaX.

Bec tena. HeBecomocTs.
CrnoxxeHue cuil,
HAMPABJIECHHBIX 110 OJHON
MIPAMOM.
PaBHOoxericTByromas cui.
Cwuna tpenusd. Tpenue
CKOJIb)KCHHUS M TPEHUE
nokost. Tpenue B npupoie
1 TEXHUKE

M3yueHre B3auMOACHCTBHSI KaK TPHUYHHBI
W3MEHEHHsI CKOPOCTH TeJa WK ero edopMaIiuu.
Omnucanne peaabHBIX CUTYaI[Uil B3aUMOICHCTBUS
TEJ C TIOMOIIBIO MOJIENIeH, B KOTOPBIX BBOJUTCS
MTOHATHE ¥ N300paKCHUE CHITBI.

N3yuenue cuibl ynpyrocti. MccnenoBanue
3aBHCHUMOCTH CHJIBI YIPYTOCTH OT YIJTMHEHUS
PE3WHOBOTO IITHYPa VI MPY>KUHBI

(c mocTpoeHnueM rpaduka).

AHanmmM3 MPaKTUYECKUX CUTYAIUH, B KOTOPBIX
MIPOSIBIIICTCS IEUCTBUE CUITBI YIIPYTOCTH
(YmpyrocTs Msi4a, KpOCCOBOK, BETOK JIepeBa

u JIp.).

AHanM3 cUTyalui, CBSI3aHHBIX C SIBJICHHEM
TATOTEHUSI.

OOBsicHeHHE OPOUTATBLHOTO JBUXKCHUS TIJIAHET

C WICTIOJIb30BAaHHUEM SIBJICHHS TATOTEHHUS U 3aKOHA
WHEPIIIH.

W3mepenne Beca Tena ¢ MOMOIIBIO THHAMOMETpA.
O6ocHOBaHUE ATOTO cIocoba U3MEpeHUsI.
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AHaJN3 1 MOAENUPOBAHUE SABJICHUSI HEBECOMOCTH.
OKCIEpUMEHTAIHOE TOJy4YEHUE ITpaBuia
CJIOXKEHHUsI CUJI, HAIIPABJIEHHBIX BJIOJIb OJHOU
npsmoil. OnpeneneHne BeINnYuHbI
PaBHOACHUCTBYIOLIEH CHII.

N3yuyeHne cuibl TPEHUS CKOJIBKEHUS U CHJIBI
TPEHUS TIOKOSL.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHHUS

OT CWJIBI JABJIEHUS U CBOMCTB TPYILIUXCS
ITOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTYALUH, B KOTOPBIX
MIPOSIBIISIETCA IEVICTBUE CUJIBI TPEHMUS,
UCIOJIb3YIOTCS CIIOCOOBI €€ YMEHbILIEHUS UIIH
yBeJIMYeHUsI (KaTaHUE Ha JIbDKaX, KOHbKAX,
TOPMOKEHUE aBTOMOOWJIS, UCTIOIb30BaHHE
MOAIIMITHUKOB, TUIABAHUE BOAHBIX )KUBOTHBIX
u 1p.). Pemenue 3aa4 ¢ ucnosib30BaHUEM
dbopMy 15t pacuéra CUIIbI TSKECTH, CUIIBI
YIIPYT'OCTH, CUJIBI TPEHHUSI

Htoro no pazneny 21

Pa3znen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEN U ra3oB

4.1 | Hasnenue. [lepenaua 3
JTABJICHUS TBEPIABIMU
T€JIaMHU, KUJIKOCTIMU
U Ta3zamMu

JlaBiierue. CrrocoObI
YMCHBIIICHUS Y YBEIHUCHUS
naBjcHus. JlaBlieHue rasa.
3aBUCHMOCTh JTaBJICHUS
raza oT 00béMma,
TEMIIEPaTYPBHI.

AHanmu3 1 00BSICHEHHE OMBITOB U MPAKTUYECKUX
CUTYaIlUi, B KOTOPBIX MPOSBIISETCS CHJIa
JIaBJICHHUSI.

O6ocHOBaHUE CITOCOOOB YMEHBIIICHUS U
YBEJIMUCHUS JIaBJICHUS.

N3ydenue 3aBUCUMOCTH JaBJICHUS Ta3a
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[Tepenaua naBnenus
TBEPJIBIMU TEJIAMH,
JKHUJIKOCTSIMU U ra3aMHu.
3akon Ilackais

0T 00bEMA U TEMIIEPATYPBHI.

N3yueHnne ocoOEHHOCTEN nepeiauu 1aBIeHUs
TBEPABIMU TEJIAMHU, )KUIKOCTSIMHU U Fa3aMH.
O6ocHOBaHUE PE3YIBTATOB OMBITOB
O0COOCHHOCTSIMH CTPOECHHS BEIIECTBA B TBEPAOM,
KHUIKOM U Ta3000pa3HOM COCTOSHHUSIX.
OKCIEPUMEHTAILHOE J1I0KA3aTENbCTBO 3aKOHA
ITackaus.

Pemenue 3ana4 Ha pacd€r 1aBIeHUS TBEPAOTO
Tena

4.2 | JlaBieHue KUIKOCTH 3aBUCUMOCTD J1aBJICHUS HccnenoBanue 3aBUCUMOCTH JAaBJICHUS )KUJIKOCTH
KUIKOCTH OT TITYOWHBI. OT TUTYOWHBI TIOTPY>KCHUSI ¥ TUIOTHOCTH YKUKOCTH.
[TaeBmMaTndeckue mMamuHbl. | HaGmonenne u 00bsICHEHHE THAPOCTATHIECKOTO
I'mppocrarnueckuii rapaJiokca Ha OCHOBeE 3akoHa [lackans.
napagokc. Coobmaronuecst | M3ydenne cooOaronmxcsi COCy/10B.
cocynabl. ['mnpaBnnueckue | Pemienue 3amay Ha pacuéT AaBICHUS KUJIKOCTH.
MEXaHU3MBbI OObsicHEeHUE IPUHIIUTIA TCUCTBUS
TUIPABINIECKOTO TIPecca, MTHEBMATHICCKUX
MalluH.
AHanu3 u 00bACHEHHE MPAKTUYECKUX CUTYALIH,
JEMOHCTPUPYIOIIUX MPOSIBICHUE JTABJICHUS
KUIKOCTH U 3aKkoHa [lackans, Hampumep
MIPOIIECCOB B OPraHU3Me MPHU TITYOOKOBOTHOM
HBIPSTHAH
4.3 | AtmocdepHoe AtMocdepa 3emiu u DKCnepUMeHTAIbHOE OOHAPYXKEHNE
JIaBJICHUE aTMoc(epHoOe JaBICHUE. aTMoc(epHOro JaBJICHHUS.

[IpyuumHBI CylIeCTBOBAHUS

Ananu3 1 00ObsICHEHUE OIBITOB U MPaKTUICCKHUX
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BO3JIYIITHON 000JI0UKHU
3emmu. OnbiT Toppuuery.
Nsmepenune arMmocdeproro
JABJICHUS. 3aBUCUMOCTb
aTMoc(hepHOro JaBJICHUS
OT BBICOTHI HaJl YPOBHEM
Mopsi. [Tpubopsr

JUTSL U3MEPEHUS
aTMoc(epHOro JaBICHUS

CUTYallMil, CBSI3aHHBIX C ICCTBUEM
aTMOC(EpHOro AaBJICHUS.

OObsiCHEHUE CYIIECTBOBAHUS aTMOC(EphI
Ha 3eMJIe ¥ HEKOTOPBIX IIJIaHETaX WM €€
OTCYTCTBUS Ha Ipyrux niaHerax u Jlyne.
OObsicHeHNE U3MEHEHHUSI TNIOTHOCTU aTMOC(EPbI
C BBICOTOM M 3aBUCHMOCTH aTMOC(EPHOTO
JABJIEHUS OT BBICOTHI.

Pemenune 3anau Ha pacuér arMochepHOro
JABJICHMUS.

N3ydenue ycrpoiicTBa OapoMeTpa-aHepoHia

4.4

JlericTBUE )XUJKOCTU U
ra3a Ha MOrpyeHHOE
B HUX TEJIO

JleficTBUE )KUIKOCTH U T'asa
Ha MOrpYyKEHHOE B HUX
Telo. BeiTtanikuBaromnias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [1naBanue Tei.
BosnyxonnaBanue

DKCnepUMEHTAIbHOE OOHApYKEHUE JEHCTBUS
KHUJIKOCTU U T'a3a HA NOTPYKEHHOE B HUX TEJO.
OrnpeniesieHNe BBITAIKUBAIOIIEH CHIIHI,
JNEUCTBYIOIIEH Ha TEJIO, MOrPYKEHHOE

B JKUJIKOCTb.

[IpoBenenne u 0O6CyX ACHUE OIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BBITUIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO
B KUJIKOCTH, OT 00bEMa OTPYKEHHOM

B KUJIKOCTh YaCTH TEJA U OT INIOTHOCTH
KUJKOCTH.

IIposepxa nezasucumocmu 8bimankugaouel
Cubl, Oelicmeayroujeli Ha meio 8 HCUOKOCmU,
om maccol meiud.

HccnenoBanue 3aBUCUMOCTH BECa TeJia B BOJIE
0T 00bEMa MOTPYKEHHON B KUJKOCTh YaCTH TeJa.
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Pemenne 3ana4 Ha IPUMEHEHUE 3aKOHA
ApxuMena U yCIIOBHs IUIABaHUS TEIl.
KoHcTpynpoBanue apeoMerpa Ui
KOHCTPYMPOBAHMUE JIOJKHU U OIIPEEIICHUE €€
IPy30I10AbEMHOCTH

Hroro no pazneny

21

Pa3znen 5. PaGora u MOIIHOCTD. JHeprus

5.1

PaGora n MOIIHOCTD

3

Mexanuueckas pabdora.
MomHoCTE

DKCIEPUMEHTAIBHOE OIIPEICIICHUE
MEXaHUYECKOW paOOThI CHIIBI TSHKECTH

MIpY MMAJICHUN TEJA U CUJIbI TPEHUS

[P PABHOMEPHOM MEPEMEILICHUY TEJIa

10 TOPU3OHTAIIBHOM ITOBEPXHOCTH.

Pacuér MomHoCTH, pa3BUBaEMOM IIPU MOIBEME
I10 JIECTHUILIE.

Pemenue 3amau Ha pacy€T MeXaHUYECKON PadOThI
Y MOIIIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBL:
peIuar, 0JI0K, HaKJIOHHAS
iockocTh. [IpaBuiio
paBHOBECHS pbluara.
[Ipumenenue mpasuia
paBHOBECHS pbluara

K OJI0KY. «30510TOE

npaBuiio» Mexanuku. KI1/]

MPOCTHIX MEXAaHNU3MOB.
[IpocThie MEXaHU3MBI
B OBITY U TEXHUKE

OrnpeniesieHre BHIMTPHIIIA B CHIIE POCTHIX
MEXaHU3MOB Ha ITPUMEPE phlyara, MoJABMKHOIO U
HETOIBI>KHOTO OJIOKOB, HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue ycioBus paBHOBECHUS pblyara.
OOGHapykeHHEe CBONCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAaX U MPUCTIOCOOICHUSX,
HCIIOIb3YEMBIX B OBITY U TEXHUKE, a TAKKE

B JKMBBIX OpraHU3Max.

DKCNEPUMEHTAIBHOE JOKA3aTEIbCTBO PABEHCTBA
paboT Mpy MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Onpenenenne KIT/] HaKTOHHOM MJIOCKOCTH.
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Pemenue 3ana4 Ha npUMEHEHUE TTPAaBUIIA
paBHOBecHs pbluara u Ha pacuet KII/]

5.3 | Mexanuueckas 4 MexaHnueckasi SJHEpPIUsl. DKCIEPUMEHTAIBHOE ONIPENEIIEHUE U3MEHEHNS
DHEPrus Kunernueckas u KUHETUYECKOW U MTOTEHIMAJIbHOW SHEPTUH T
MOTEHIMAaJIbHAsL SHEPTUSL. IIPY €70 CKaThIBAHUU I10 HAKJIOHHOM IIJIOCKOCTH.
[IpeBpamienne ogquoro Buaa | @opmMynupoBaHUE HA OCHOBE UCCIIEIOBAHUSA
MEXaHUYECKOU IHEPTUU 3aKOHA COXPAHEHUS MEXaHUYECKOU IHEPTUH.
B IPYroil. 3aKoH OO6cyxaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXPaHEHHUS YIHEPTUH COXpaHEHHUsI DHEPTUH.
B MEXaHUKE Pemienne 3a1a4 ¢ UCIONb30BaHUEM 3aKOHA
COXpPaHEHHUsI YHEPTUH
Hroro no pazuneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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8 KVIACC
Ne HaumenoBanune KomnuectBo | IIporpammHuoe copepkanne | OCHOBHBIE BUJBI JESTEIBHOCTH 00Y4arOMIMXCS
n/m pa3zesioB U TEM 4acoB

y4eOHOI0 mpeiMeTa

Pa3znen 1. TenjioBble AIBJI€HUSA

1.1

CtpoeHue 1 CBOMCTBa
BEIIIECTBA

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON
TEOPUH CTPOEHHUS BELIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIEKYIL. OTBbITHI,
MOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU.

Mogenu TBEPAOrO, KUJIKOTO
Y Ta3000pa3HOT0 COCTOSHUN
BEILIECTBA.
Kpucrammmueckue u
aMmop(QHBbIe Tea.
OObsicHEeHUE CBOWCTB ra3oB,
KHUIKOCTEN U TBEPIBIX TEI
Ha OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMauyuBaHue U
KalWUISIPHBIE SBJICHUS.
TennoBoe paciupenue u
cXKaTue

HabGnronenue un uHTEpIIpeTaIls OMbBITOB,
CBUJIETENbCTBYIOMIMX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHHHM BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEUIECTB B BOJE.

Pemenne 3a1a4 1o OlleHMBaHUIO KOJTUYECTBA
ATOMOB WJIM MOJICKYJI B €IMHUIIE 00BEMA
BEIIECTBA.

AHaJM3 TEKCTa IPEBHUX aTOMKUCTOB (HaIpumep,
¢parmenta noamsl Jlykpeuus «O npupoae
BeIlE») C U3JI0KEHUEM 000CHOBAHUM aTOMHOM
TUIIOTE3bI (CMBICIOBOE uTeHHE). O1leHKa
yOeIUTEIHLHOCTH STUX OOOCHOBAHHMIA.
OObsicHeHUEe OPOYHOBCKOTO JIBUKEHUS, SIBIICHUS
muddy3un v paznuuuil Mexay HUMU Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKON
TEOPHUH CTPOCHHS BELIECTBA.

OObsicCHEHUE OCHOBHBIX Pa3fIuyuil B CTPOCHUU
ra3oB, KUJIKOCTEH U TBEPIBIX TEIN

C UCIOJIb30BAHUEM IOJI0KEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU CTPOCHHUSI BEIIECTBA.
[IpoBeieHrEe ONBITOB MO BHIPAIIUBAHUIO
KPUCTAJUIOB TOBAPEHHOM COJIM WJIA caxapa.
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[IpoBeneHue u 0OBICHEHHUE OIBITOB,
JIEMOHCTPUPYIOIIUX KAMWLISIPHbBIC SIBIICHUS U
SIBICHWE CMaYyMBaHMUSI.

OObsicCHEHUE PO KAMWJUISIPHBIX SIBICHUHN

JUTSI TIOCTYIUICHUST BOJBI B OPTaHU3M PACTCHHM.
HabGroienre, mpoBeieHre U 0ObSICHCHHE
OTBITOB MO HAOIIOACHUIO TEMIOBOIO
paciIMpeHus ra3oB, KUAKOCTEH U TBEPABIX Tl
OO0bsacHeHne coxpaneHus: 00bEMa TBEPABIX TEN,
TEKYYECTH JKUJIKOCTHU (B TOM YHCIIC, PA3HHIIBI

B TEKYYECTH JIJISl Pa3HBIX )KUIKOCTEH),

JABJICHHS Ta3a.

[IpoBeneHue ONbITOB, JEMOHCTPUPYIOIINX
3aBUCHUMOCTD JIaBJICHUS BO3/1yXa OT €ro 00béMa u
HArpeBaHUs WM OXJIAXKICHHS, U UX 00bSICHEHUE
HA OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHUS.
AHaIN3 MPaKTUYECKUX CUTYAIIUH, CBI3aHHBIX

CO CBOMCTBaMU ra3oB, JKUJIKOCTEU U TBEPABIX TEI

1.2

TenmoBelie MpoHeCChbl

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JBUKECHUS
yactull. BHyTpeHHss
sHeprusi. CrocoOsl
VM3MEHEHHS BHYTPEHHEN
SHEPruu: Terionepeaayda u
coBepieHue padboTel. Buabl
TEIUIONEPEAAYHN:

OO06ocHOBaHWE TTPaBUJI U3MEPEHUS TEMITepaTypBhl.
CpaBHEHHE pa3IUYHBIX CIIOCOOOB U3MEPEHUS 1
IIKaJI TeMIICPaTyPHI.

Hab6mronenne u o0bsCHEHHE OIBITOB,
JTEMOHCTPUPYIOINX U3MEHEHUE BHYTPEHHEH
SHEPTUH TeJa B pe3yIbTaTe TeIUIONepeaadn U
paboThl BHEIIIHUX CHIL

Habnronenue n 00bICHEHHUE OIBITOB,
00CYXXJICHHE MPAKTUUECKUX CUTYAIIHH,
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TEIUIONPOBOIHOCTb,
KOHBEKIIHSI, U3JTYYEHHUE.
KonnuecTBo TEMIOTHI.

VY nenbHasg TEMI0EMKOCTD
BeniecTBa. Tenaoo0MeH U
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oamanca. IlnaBnenne u
OTBEpJICBaHUE
KPUCTAIMYECKHUX BEIIECTB.
VnennHas Teriora
IUIaBJICHUS.
[Tapoo6pa3oBanue u
koHAeHcauus. Mcnapenue.
Kunenwue. Yaenpnas
TEII0Ta MapooOpa3oBaHUS.
3aBUCHMOCTb TEMIIEPATYPhI
KHUIIEHUS OT aTMOC(EpHOTO
JIaBJICHMS.

BrnaxunocTs Bo3nyxa.
DHeprus TOIJIUBA.
VnennHas TeIoTa
CropaHus.

[IpuHIUIIBEI paOOTHI
TernoBbIX auraresneit KIT/]
TEIJIOBOT'O JIBUTATEJIA.
TennoBele ABUTATEIIN U

JEMOHCTPUPYIOIINX PAa3TUYHBIC BUIBI
TEIUIONEePEIauM: TeTUIONPOBOIHOCTb,
KOHBEKIIHIO, U3TyYCHHUE.

HccnenoBanue SBICHUS TEIIIOOOMEHA

IPYA CMEIIMBAHUU XOJIOJTHOU Y TOPSYEUN BOJIBI.
HabtoeHne ycTaHOBIICHUS TEIIJIOBOTO
PaBHOBECHS MEXKY TOPSIYEH U XOJIOJHOM BOJIOM.
Onpenenenue (M3MepeHUE) KOIMYECTBA
TEIJIOTHI, TOJYYEHHOI'0 BOJIOW MPHU TEINIOOOMEHE
C HarpeThIM METAUTMYECKUM LIUJIUHIPOM.
Onpenenenue (M3MepeHUE) yIeIbHON
TEIUIOEMKOCTH BEIIECTBA.

Pemienue 3a1a4, CBI3aHHBIX C BRIYUCICHUEM
KOJIMYECTBA TEIUIOTHI U TEIJIOEMKOCTH

IPU TETIO0OMEHE.

AHaJIM3 CUTYyallui MPaKTUYECKOTO
HCIIOJIb30BAaHUS TEINIOBBIX CBOMCTB BEIIICCTB U
MaTepuasoB, HApPUMeEp, B LETAX
SHEprocOepeKeHUs : TEMIOU30JISIIHA,
sHeprocOeperaronme Kphbliiu,
TEPMOAKKYMYJISITOPHI U T. 1.

HabOnronenue siBjeHUi uCapeHust 1
KOHICHCAIIHH.

HccnenoBanue nponecca ucnapeHust
Pa3IMYHBIX KUIKOCTEH.

OObsicCHEHUE SBIICHUM UCTIAPCHUS 1
KOHJICHCAIIMH Ha OCHOBE aTOMHO-
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3alIUTa OKPYXKAOIIEH
Cpelbl.

3aKOH COXpaHEHUS U
peBpaIlCHUsI SHEPrUun
B TEILJIOBBIX MpOIeccax

MOJIEKYJISIPHOTO YUEHUSI.
Hab6mronenue u o0bsicHeHHE TIpoliecca KUMeHus,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATypPhI
KUTICHUS OT JIaBJICHUSI.

Onpenenenue (M3MepeHNE) OTHOCUTEIIHLHOM
BII&KHOCTH BO3/yXa.

Habmonenue nporiecca ruraBieHus
KPUCTAJUIMYECKOTO BEIECTBA, HAPUMED, JIb/IA.
CpaBHeHUE MPOLIECCOB ILIABJICHUS
KPUCTALTUICCKUX TEJI U pa3MITdeHUs

IIpY HarpeBaHUU aMOP(HBIX TEJl.

Onpenenenue (M3MEpEHUE) YICIbHON TEIIOTHI
TUTABJICHUS JIBJIA.

OObsicHeHUE SIBJICHUH TUTABIICHUS U
KPUCTAJLTU3AIIMHY HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUSI.

Pemenne 3amay, CBA3aHHBIX C BHIYUCIICHHEM
KOJIMYECTBA TEIUJIOTHI B MPOIIeccax
TETUTIOTIepeau MPH IIABJICHUN U
KPUCTAJUTM3AIMH, UCTIAPSHUN U KOHICHCAIHH.
AHamM3 CUTYyaluil MPaKTHIECKOTO MPUMEHCHHUS
SIBJICHUM TUIABJICHUS U KPUCTAUTA3AIIHH,
HaIpUMeED, MOTYICHHE CBEPXIUCTHIX
MaTepUaloB, COJIEBas TpesiKa U Jp.

AHanu3 paboThl U 00BSICHEHUE MPUHIIUIIA
JIENUCTBUS TETIJIOBOTO JIBUTATEIS.

Brruncnenne komm4yecTBa TETIOTHI,
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BBIJICIISIFOIIETOCS IPU CTOPAHUU PA3INIHBIX
Bu10B ToruBa, U KI1J] nurarens.
OOGcyXIeHNE PKOJOTHYECKUX TIOCIICICTBUI
WCIIOJIb30BaHMS ABUTATEIICH BHYTPEHHETO
CrOpaHus, TCIUIOBBIX M THAPOIICKTPOCTAHIIHMA

Hroro no pazneny

28

Pasznen 2. Dinekrpuyeckue u

MAarHuTHbIC ABJICHUSA

2.1 | DnekTpuyeckue
3apsibl.
3apspKeHHBIE Tella U
MX B3aUMOJICUCTBUS

7

DJIeKTpHU3aIus Te.

JIBa pozia dIIEKTPUIECKUX
3apsiaoB. B3anmopericreue
3apSKEHHBIX TEJT.

3akon Kynona (3aBUCHUMOCTh
CHUJIbI B3aUMOJICHCTBUS
3apSKEHHBIX TEJ

OT BEJIMYMHBI 3apsSII0B U
PACCTOSIHUS MEXAY TeJIaMH).
DJIEKTPUUYECKOE TOJIE.
Hanpsxk€anocTh
AJIEKTPUYECKOTO MOJIA.
[IpuHIMD Cyneprio3uuu
BIIEKTPUYECKUX MOJICH

(Ha KaUECTBEHHOM YpPOBHE).
Hocurenu snexrpuyeckux
3apsAI0B. DJIEMEHTAPHBII
AIEKTPUUYECKUN 3aps/l.
CtpoeHue aToma.
[IpoBogHuKH U

Hab6mronenue u mpoBeieHUE OMBITOB

0 DJICKTPU3AIIAU TEJ MPU COMPUKOCHOBEHUU U
WHIYKIIAEH.

Habmronenne n o0bsICHEeHNE B3aMMOICHCTBUS
OJTHOUMEHHO M PA3HOMMEHHO 3apsHKECHHBIX TEJL.
OO0BsiCHEHHE TIPUHITUIIA ICUCTBUS JIEKTPOCKOIIA.
OObsicCHEHUE SBIICHUM JICKTPHU3AIIUH

IIPU COMMPUKOCHOBEHUHM TEJl U MHIYKIIHCH

C UCIIOJIL30BaHUEM 3HAHUI O HOCUTEIIAX
AJICKTPHYECKHUX 3apsI0B B BEIECTBE.
Pacno3naBaHue U 0ObSICHEHHE SIBIICHUH
AJICKTPU3AIlUU B MTOBCETHEBHOM JKU3HHU.
Ha0monenre u 00bsICHEHUE OIBITOB,
WLTIOCTPUPYIOIIHNX 3aKOH COXPAHCHHUS
AJIEKTPUYECKOTO 3apsiia.

HabGroneHue ombITOB 10 MOICITMPOBAHUIO
CHJIOBBIX JIMHUN 3JIEKTPUYECKOTO TTOJIS.
HccnenoBanue 1eMCTBUS SIEKTPUYECKOTO OIS
Ha ITPOBOJIHUKU U TUDJICKTPUKHU
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JIRJIEKTPUKHU. 3aKOH

COXpPAaHCHHUA SJICKTPHUICCKOI'O

3apsiia

2.2

[TocTostHHBIN
BJICKTPUYECKUN TOK

20

DJIEKTPUYECKUN TOK.

VY cioBus CymiecTBOBaHUS
AJIEKTPUYECKOTrO TOKA.
Hcrounnku mocTOSSHHOTO
ToKa. JlencTBus
AJIEKTPUYECKOTO TOKA
(TemoBoe, XUMUYECKOE,
MarHuTHOE).
DIJIEKTPUUECKUN TOK

B JKUJIKOCTSIX U razax.
DJIEKTpUYECKast 1ETb.
Cwuna Toka. DJIEeKTPUIECKOE
HaIpsKEHUE.
ConpoTuBjeHUE
MPOBOJHUKA. Y IEJIbHOE
COMPOTHUBIICHUE BEUIECTBA.
3akoH OMa 1J1s yyacTka
uenu. [locnegoBarenbHOE U
napaJuIeIbHOE COETMHEHNE
MIPOBOJIHUKOB.

PabGora u MOITHOCTh
AJIEKTPUYECKOTrO TOKA.
3akoH J[xoyns—J/IeHna.
DJIEKTPUUYECKHUE LIENH U

HabGmroienre pa3amaHbIX BUJIOB JICHCTBUS
IIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE dTUX
BUJOB JE€HUCTBHUS B IIOBCEITHEBHOM KU3HMU.
HabGnronenmne BOSHUKHOBEHHS Ta30BOTO paspsiaa
Y BJIEKTPUYECKOTO TOKA B XKHUJIKOCTH

COopKa 1 UCTIBITAHUE JIEKTPUICCKOH 11ETIH
ITOCTOSTHHOT'O TOKa.

M3mepenue cuiibl TOKa aMIIepMETPOM.
M3mepenune 3neKTpuYecKoro HanpsiKEeHUs
BOJIbTMETPOM.

[IpoBeneHre u 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
AJIEKTPUUECKOTO COMPOTUBJICHUS TTPOBOJHUKA
OT €ro JUIMHBI, MJIOMIaAX MONEPEYHOTO CEUEHHUS
¥ MaTrepuana.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA,
MPOTEKAIOILETO Yepe3 PE3UCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HAITPSKECHUS
Ha pE3UCTOPE.

[IpoBepka npaBuia CIIOKEHUS HAMPSHKEHUM
IIPY MOCIIE0BATENBHOM COCIMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuia sl CUITIbI TOKA

MIpY NapauIeIbHOM COCAUHEHUHN PE3UCTOPOB.
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oTpeduTENn
ANEKTPUYECKON IHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyanui nocieq0BaTeIbHOTO U
IapajuyIeIbHOIO COEIMHEHUS IPOBOIHUKOB

B JIOMAIIIHUX DJIEKTPUUECKUX CETSAX.

Pemenne 3agau ¢ ucnonb3oBaHueMm 3akoHa OMa
u opmyi pacuéra FJIEKTPUIECKOro
CONPOTUBIICHUS MPU MOCJICTOBATEIHLHOM U
[1apajjIeIbHOM COEIMHEHUU IIPOBOJHUKOB.
Omnpenenenue padOThI ITEKTPUUECKOTO TOKA,
MIPOTEKAIOILETO YEPE3 PEZUCTOP.

OnpeneneHne MOITHOCTH 3JIEKTPUUYECKOTO TOKA,
BBIJICTISIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3
JaMIIOYKy OT HanpsbKeHus Ha Heill. Onpenenenue
KII[] HarpeBarens.

Uccnenosanue npeobpazoBaHus YHEPTUU

IIPU MOABEME TPY3a JJIEKTPOIABUTATEIIEM.
OObsicHEHHE YCTPOMCTBA U MPUHITUTIA JEHCTBUS
JIOMAITHUX JIEKTPOHArPEBATEIbHBIX TPHOOPOB.
OObsicHeHUE TPUUUH KOPOTKOTO 3aMbIKaHUS U
IIPUHIIUIIA IEUCTBUS IJIABKUX MPEIOXPAHUTEIICH.
Pemenune 3a1a4 ¢ HCNoONb30BaHMEM 3aKOHA
Jxoyns—Jlenua

2.3

MarsuuTHBIC SIBJICHUS

ITocTosTHHBIE MArHUTEL.
BzaumoneiictBue
IMOCTOSIHHBIX MAarHUTOB.
MarHuTtHoOe noiJe.
MarauTtHoe none 3eMian

HcciaenoBanne MaroiuTHOTO B3aUMOACHCTBHUSA
MMOCTOSIHHBIX MarHUTOB.

N3ydenrne MarHuTHOTrO OIS TOCTOSTHHBIX
MarHUTOB MPHU UX OOBETUHEHUU U pa3JeiCHUN.
HccraenoBanue MariuTHOTO B3aUMOJICHCTBUS
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1 €r0 3HAYCHUE IS )KU3HU
Ha 3emuie. OnbIT OpcTeaa.
MarunuTtHo€ 1oJie
3JIEKTPUYECKOT O TOKA.
[Ipumenenue
AJICKTPOMArHuTOB

B TEXHUKE. /[ericTBUE
MarHUTHOTO MOJIA

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOJBUTATEIH
MOCTOSIHHOTO TOKa.
Hcnonw3oBanue
AJIEKTPOJBUTaTEEH

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

MOCTOSIHHBIX MarHUTOB.

N3yyeHrie MarHuTHOTO MOl TOCTOSTHHBIX
MarHuTOB MPHU UX OOBEIUHEHUH U pa3/IeTICHUH.
[IpoBeneHue ONBITOB MO BU3YyaJIU3alluH MO
MOCTOSIHHBIX MarHUTOB.

N3ydyeHue siBJIeHUS HAMarHUYMBaHUS BEILIECTBA.
HccnenoBanne nelcTBUS dIEKTPUUECKOT O TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue OnbITOB, AEMOHCTPUPYIOIINX
3aBUCUMOCTb CHUJIbI B3aUMOJIECHCTBUS KaTYIIKU
C TOKOM M MAarHuTa OT CUJIbI U HAIIPaBJIECHUS TOKA
B KaTylIKe.

AHaIIU3 CUTYyallui MPAKTHYECKOTO TPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEUITUHE).
N3ydyenue nencTBUsI MAarHUTHOTO MOJISt

Ha MPOBOJHUK C TOKOM.

N3ydeHune nercTBus 3JIEKTPOIBUTATEIS.
M3mepenne KII/] anekTpoaBurarenbHOM
YCTaHOBKH.

PacniosnaBanue u aHanu3 pa3IM4HbIX
IIPUMEHEHUH DJIEKTPOIBUTATENICH

(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIp.)

24

DJIEKTPOMAarHuTHas
WHTYKITAS

Omneiter ®apanes. SABnenne
3JIEKTPOMArHUTHOU
nHaykuuu. Ipasuio Jlenna.
DIIeKTpOoreHepaTop.

OTBITHI IO HCCIICAOBAaHHNIO ABJICHUS
BHeKTpOMaFHHTHOﬁ HHAYKIUHU: UCCICTOBAHHC
W3MCHCHUM 3HAUCHUS U HaIpaBJICHUA
HHAYKIOHMOHHOI'O TOKaA

46



denepanbHas pabouas nporpamma | Gusuka. 7—9 kimaccel (6a30BbIid YPOBEHB)

CnocoObl osydeHus
AIEKTPUYECKON IHEPTHUU.
DIIEKTPOCTAHIINHU

Ha BO30OHOBIISIEMBIX
HMCTOYHHMKAX SHEPTHH

Hroro no pazneny 37
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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9 KJIACC
Ne HanmenoBanue KomnuectBo | Ilporpammuoe conepxanue | OCHOBHbIE BUABI ACSITEILHOCTH 00 Yy4aIOIIUXCS
n/m pa3aesoB U TeM 4acoB

y4e0HOro mpeMeTa

Pa3znen 1. Mexannueckue iBJI€HHUSA

1.1

MexaHnudeckoe
JIBIDKEHHUE U CIIOCOOBI
€ro OIMCaHus

10

MexaHnnueckoe IBUKEHUE.
MarepuanbHas TOYKA.
Cucrema orcuéra.
OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBUKEHUS.
PaBHOMEpHOE
MPSAMOJIMHENHOE JBUKECHHE.
HepaBHoMepHOE
NPSAMOJIMHENHOE JBUKECHHE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TeJIa PH
HEPaBHOMEPHOM JIBH>KCHUHU.
Yckopenue.
PaBHOyCcKOpEeHHOE
MPSMOJIMHENHOE JBUKEHHE.
CBobOoiHOE MajieHue.
OmnbrTel ['anunes.
PaBHOMEpHOE IBUKEHUE

10 OKPY>KHOCTH.

Ilepuon n yacrora
oOparieHus. JInneitnas u
yIJIOBasi CKOPOCTH.

Ananuz 1 00CyXJIeHUE Pa3TUYHbIX IPUMEPOB
MEXaHUYECKOTO JIBHIKEHHSI.

OO6cyxeHne rpaHul] IPUMEHUMOCTH MOJIEH
«MarepuaibHas TOUKay.

Onncanne MEXaHUYECKOTO IBHKCHUS
pa3nuYHBIMU criocobamu (ypaBHEHUE, TaOIHIIA,
rpaduk).

AHaJINA3 )KU3HEHHBIX CUTYallUH, B KOTOPBIX
IPOSIBIISIETCS OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUYKEHUS.

HaGmoienue MexaHu4ecKkoro JBUKEHHS Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.
CpaBHEHHUE ITyTEN U TPAEKTOPHUIl ABHKEHUS
OJTHOT'O ¥ TOTO K€ TeJIa OTHOCUTEJILHO PA3HBIX
TEJI OTCYETA.

Amnanu3s tekcra ["anunes 00 OTHOCUTENBHOCTH
JBVKEHUS; BBIITOJIHEHHUE 3a1aHUM 110 TEKCTY
(CMBICJIOBOE UTEHUE).

Onpenenenne CpeIHEN CKOPOCTH CKOIbKECHUS
OpycKa WM JIBH>KEHHS IIapUKa 110 HAKJIOHHON
IIJIOCKOCTH.

AHanmmu3 1 00CyXJIeHHe CTIocO00B
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LlenTpOocTpeEMUTENBHOE
YCKOPEHHE

pUOTKEHHOTO OMpEeICHNsI MTHOBEHHOM
CKOPOCTH.

OnpeneneHue CKOPOCTH PaBHOMEPHOIO
JBYDOKEHUS (IIapyKa B )KUIKOCTH, MOJIEIN
AIEKTPUUECKOr0 aBTOMOOWIIA U T. I1.).
Onpenenenue nyTy, NPOUICHHOTO 3a JaHHBIN
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH ITYTH PABHOMEPHOTO
JBMKEHUS OT BPEMCHH.

OO0cyxaeHue BO3MOXKHBIX TPUHIUIIOB
JeHCTBUS MPUOOPOB, U3MEPSAIOIINX CKOPOCTh
(cnuIoMeTpOB).

Brruucienue myTa ¥ CKOpOCTH IpU
PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBUKEHUU
Tena.

Onpenenenue NpoiiICHHOTO MyTH U YCKOPEHUs
JBIDKEHUS Teja 1Mo TpaduKy 3aBUCHUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIIMHEHHOTO
JIBUYKEHUS TeJla OT BPEMEHHU.

IIposepka cunomesvl: eciu

npU PagHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 HeYEMHBIX Yuces, mo
COOMEEMCmMEYIOuUe NPOMENCYMKU 8peMeHU
0OUHAKOBYL.

49



denepanbHas pabouas nporpamma | Gusuka. 7—9 kimaccel (6a30BbIid YPOBEHB)

OnpeneneHne yCKOpEeHus Tena

IIPU PABHOYCKOPEHHOM JBUKEHUU

10 HAKJIOHHOM TIOCKOCTH.

N3mepenue neprojia u 4acTOThI 00 paleHus
TeJa M0 OKPY>KHOCTH.

OnpeneneHue CKOPOCTH PaBHOMEPHOTO
JIBHKEHUS T€Ja IO OKPYKHOCTH.

Pemenne 3anay Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTEPUCTHUK
MEXaHUYECKOT0 JABUKEHUS PA3TMUYHBIX BUJIOB.
PacnioznaBanve u mpuOMMKEHHOE OMUCAHNE
Pa3IMYHBIX BUJOB MEXaHUYECKOTO ABUKECHUS
B MIPUPOJIC U TEXHUKE (HA MPUMEpax CBOOOTHO
NaJAoIINX TEJ, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJCTB U . )

1.2

B3aumouericTBue Tei

20

IlepssIii 3ak0H HproToHa.
Bropoi 3akon HeroToHa.
Tperuii 3akoH HproTOHA.
[IpuHUOMO Cynepno3uLuu
CHUJIL.

Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHus: cuiia
TPEHHUS CKOJIbXKEHUSI, CUJIa
TPEHUS MOKOSI, IPYTUE BUIBI
TPEHUS.

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTECHUSI.

Hab6mronenue u 00Cy»KeHUE OIBITOB

C IBIDKEHUEM TeJia IIPU YMEHBIIICHUH BITUSTHUS
JPYTUX T, MPEISITCTBYIONUX JTBUKCHHIO.
Anamms Tekcrta ["anmues ¢ onrcanuemM
MBICTICHHOT'O YKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITTOJTHEHUE 33JJaHH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO0cyxIeHne BO3MOYKHOCTH BBITIOJTHCHHS
3aKOHA MHEPIIUHU B Pa3JINIHBIX CHCTEMaX
OTCYETA.

Habmonenue u 00CcyX1eHne MEXaHHIeCKUX
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Y ckopeHue cBOOOHOTO
najeHus. J[BuxeHue rmiaHeT
BoKpyr Connna. [lepas
KOCMUYECKast CKOPOCTb.
HesecomocTs U neperpysku.
PaBHOBecHne MaTepuanbHOU
TOUKHU. AOCOIIOTHO TBEPIOE
teno. PaBHoBecHe TBEPAOTO
TeJa C 3aKPETUIEHHON OChIO
BpaleHusi. MOMEHT CHUIJIBL.
Lentp TsiKECTH

SIBJICHUH, TPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JBH>KEHUM OTHOCUTEIBLHO
KaOuHeTa (PU3UKU.

JlencTBUs C BEKTOpAMU CUJIL: BBITIOJIHEHHUE
3aJIaHUH 10 CI0KEHUIO M BRIYUTAHUIO
BEKTOPOB.

HabGmronenue u/vunu npoBeicHUE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHHUS
TeJa OT MPUII0KEHHON K HEMY CHJIBI 1 MaCChl
Teja.

Ananu3 1 oObsICHEHUE SIBJICHUI

C MCIIOJIb30BAHUEM BTOPOTro 3aKoHa HeloTOHA.
Pemenue 3a1a4 ¢ UCIOJIb30BAaHUEM BTOPOTO
3akoHa Hpl0TOHA M mpaBuUjia CIOKEHUS CUJL.
Onpenenenune KECTKOCTU MPY>KUHBI.

AHalu3 cuTyalui, B KOTOPhIX HaOII0Aar0TCA
ynpyrue aedopmaiuu, 1 uX 00bsICHEHHE

C MCIOJIb30BaHUEM 3aKkoHa [ yka.

Pemenue 3amay ¢ MCIIOJIBL30BaHUEM 3aKOHA
I'yka.

HccnenoBanne 3aBUCUMOCTH CUIIbI TPEHUS

CKOJIbKCHHUA OT CHUJIbI HOPMAJIBHOI'O 1aBJICHHUS.

O6cyxeHne pe3yabTaToB UCCIIETOBAHNUS.
Omnpenenenue ko3hdUIMEHTA TPECHUS
CKOJIb)KCHHSI.

N3mepenue cuibl TpeHUs MOKOSI.
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Pemrenue 3amay ¢ ucnoiab3oBaHuEM (HOPMYIIbI
JUIS1 CUJIbI TPEHUS CKOJIbKCHUSL.

AHaIIU3 ABUKEHUS TEN TOJIBKO MO AEHCTBUEM
CHJIBI TSIKECTH — CBOOOIHOTO TIaJICHUSI.
OO0BsiCHEHUE HE3aBUCUMOCTU YCKOPEHHUS
CBOOOJIHOT'O MAJCHUS OT MacChl TeJa.

OueHka BeJIMYMHBI CUJTbI TATOTECHHUS,
JNIEUCTBYIOILLIEN MEXIY IBYMS TEIaMHU

(nJ1s pa3HbIX Macc).

AHaJIU3 ABUKEHUS HEOCCHBIX Tell

MO/ ICCTBUEM CHJIBI TATOTCHUS

(C UCTIOJIL30BAHUEM JIOTIOTHUTEIBHBIX
UCTOYHUKOB MH(GOPMAIIUHN).

Pemienne 3a1a4 ¢ uCMonb30BaHUEM 3aKOHA
BCEMUPHOTO TIATOTEHUS U (POPMYJIBI

TSl pacu€Ta CHUJIbI TSAKECTH.

AHaJIN3 OPUTUHAJIBHOTO TEKCTA,
OMUCHIBAIOIIIECTO MPOSIBJICHUS 3aKOHA
BCEMHUPHOTO TSATOTEHUS; BBIIIOJIHEHNE 3aJaHUI
10 TEKCTY (CMBICIIOBOE UTCHHE).

Habnronenue u o0CykKaeHUE OMBITOB

10 U3MEHEHUIO Beca Tela NpU YCKOPEHHOM
JBU>KCHUU.

AHanu3 ycJIOBHI BO3HUKHOBEHUS HEBECOMOCTH
U TIEPETPY3KHU.

Pemenue 3agay Ha onpeieNieHUe Beca Tena

B Pa3JINYHbBIX YCIOBUSX.
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AHanu3 cui, IEMCTBYIONIUX Ha TEJIO,
IIOKOsIIeeCs Ha OIope.
Ornpenenenune NEHTpa TAKECTU PA3IUYHBIX TEI

1.3.

3aKOHBI COXpaHEHHUS

10

Nmnynbc Tena. U3sMeHeHue
uMnyJibca. UMnynbc cusl.
3aKOH COXpaHEeHUS
uMITysbca. PeaktuBHoe
JBH)KCHUE.

Mexanunueckas pabora u
MOIIIHOCTh. Pabota cun
TSYKECTH, YIPYTOCTH,
TpeHus. CBA3b JHEPIUU U
pabotsl. [ToTeHnnansHas
DHEPIHs TENA, MOJHATOrO
HaJl TIOBEPXHOCTHIO 3EMIIH.
IToreHmanpHas SHEPrus
CKaTOU MPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETUUYECKOU
DHEPIUH. 3aKOH COXpPaHEHUS
MEXaHUYECKOUN YHEPTUH

Hab6mronenne u o0cyXaeHHE OMBITOB,
JEMOHCTPUPYIOIINX MEPEIavy UMITYJIbCa

MIPU B3aUMOJICIICTBUHU TeJl, 3aKOH COXPAHEHUS
UMITYJIbCA TIPH a0COMIOTHO YIIPYTrOM H
HEYIPYroM B3aUMOJECHCTBUHU TEIL

AHanu3 CUTyaluid B OKPYXaoIIeH KU3HU

C UCITIOJIb30BAHUEM 3aKOHA COXPAHECHUS
VUMITYJIbCA.

Pacnio3naBanue siBJIIeHUS] PEAKTUBHOTO
JBU)KCHUS B IPUPOJIC U TEXHUKE.
[IpuMeHeHue 3aK0Ha COXpaHEHUsI UMITYJIbCa
IJIs1 pacu€ra pe3ysibTaTOB B3aUMOJICUCTBUS TE
(Ha mpuMepax HEeYIPYyTroro B3auMoOICUCTBUS,
YIIPYroro UEHTPaIbHOIO B3aUMOJICUCTBUS JIBYX
OJIMHAKOBBIX TEJI, OAHO U3 KOTOPBIX
HETIOIBUKHO).

Pemenne 3a1a4 ¢ uCronb30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCA.

OmnpeneneHue pabOThI CUITBI YIIPYTOCTH

pU NOABEME TPy3a C UCIOJIB30BAHUEM
HETOABMKHOTO U MOJBUKHOTO OJIOKOB.
N3mepenne MOITHOCTH.

N3mepeHue noTeHMaabHON SHEPTUU YIPYTo
nehOpMUPOBAHHOMN MPY>KUHBI.
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N3mepenne KNHETHYECKOW SHEPTUHN TENa

110 JUINHE TOPMO3HOI'O ITYTH.
OKCNEepUMEHTAIBHOE CPAaBHEHUE U3MEHEHUS
ITOTEHIIMAJIbHOW U KUHETUYECKOW SHEPTUM TeNa
IIPU ABMYKEHHUH IO HAKJIOHHOW INIOCKOCTH.
DKCHEepUMEHTaIbHAs TPOBEPKA 3aKOHA
COXPaHEHUS MEXaHUYECKOW JHEPIUU

py cBOOOHOM Ma/IEHUN.

[IpuMenenue 3aKk0Ha COXpaHEHUs
MEXaHWYECKOW SHEPTUHU JUIS pacyéra

MOTEHIIMAIBbHON U KUHETUYECKOW SHEPTHUM TENa.

Pemenue 3aJa4 C UCIIOJIb30BAHUEM 3aKOHaA
COXpPaHCHHUA MEXaHUYECKOH OHCPIUHU

Hrtor

0 TIO pa3aerny

40

Pa3znena 2. Mexannueckue Ko

JIe0AHUA U BOJTHBI

2.1

Mexannueckue
KoJicOaHus

7

KosebarenpHO€e OBUKEHHUE.
OCHOBHBIE XapaKTEPUCTUKN
KoJie0aHuM: Iepuo/,
4acToTa, aMIUIUTY/a.
Maremarnueckuu u
MPYKUHHBIN MasTHUKH.
[IpeBpaiieHue 3HEpPrun
P KoJeOaTeIbHOM
JIBUYKEHUU.

3aryxaronue KoieOaHus.
BoinykneHHbIe Koyie0aHus.
Pe3onanc

HaGnronenune xosinebanuii moa IeHCTBUEM CHUII
TSKECTU U YIIPYrOCTH U OOHApYKEHHE
NOJI00HBIX KOJIEOAHUHN B OKPY’KAIOIIEM MUDE.
AHanu3 xonebaHuil rpy3a Ha HUTH U

Ha nipyxuHe. OnpeeseHne 9acToThl
KoJIe0aHW MaTeMaTHIECKOTO U MPYKUHHOTO
MasITHUKOB.

Hab6mronenne n o0bsICHEHHUE SIBJICHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH TIEpHOIa
KOJIcOaHUH TTOABEIIEHHOIO K HUTH I'py3a

OT JUIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPHO1a KOJIEOAHMI

I'py3a, IIOABCHICHHOI'O K JICHTC, OT MAaCChI I'py3a.

Hab6mronenne u o0cyXaeHHE OMBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD IEpUoa
KoJie0aHW MPYKUHHOTO MasSTHHKA OT MacChl
rpy3a ¥y )KECTKOCTU IIPYKUHBI.

[IpumMeHeHrne MaTeMaTuyecKoro u MpyKMHHOTO
MasTHUKOB B Ka4€CTBE MOJIeJIEH AJi ONUCaHUs
KoJie0aHU B OKPYXKAIOIIEM MUDE.

Pemenne 3amay, CBSI3aHHBIX C BHIYUCIICHHEM
WJIM OLICHKOM 4acTOThI (1epuoaa) KojieOaHuit
H3mepenue yckoperusi c60600H020 nadeHus.

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHn4yecKrue BOIHBI.
CBolicTBa MEXaHUUYCCKUX
BOJH. [IpogonbHbie 1
rorepeyHbie BOJIHBL. J{JnHa
BOJIHBI U CKOPOCTh €€
pacnpoCTpaHEHHs.
MexaHn4yecKne BOJTHBI

B TBEPIIOM TEJE,
celiCMHMYECKHE BOIHBI.
3ByK. 'pOMKOCTB 3BYyKa U
BbICOTa TOHA. OTpaxeHune

3ByKa. IHpa3Byk u
YIBTPa3ByK

OOHapyXeHHE W aHAJIN3 BOJHOBBIX SIBICHUN
B OKPY’KaIoIl[eM MUpE.

Hab6mronenue pactipocTpaHeHus MPOAOIbHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJIETIN) U
oOHapyKeHHEe aHAJIOTUYHBIX BUIOB BOJIH

B IIpUpO/i€ (3BYK, BOJIHBI HA BOJE).
Briuucnenue 1auHbI BOJTHBI U CKOPOCTH
pacnpocTpaHeHus! 3ByKOBBIX BOJIH.
DKCnepruMEeHTAIbHOE OTpEIeICHUE TPAHMII
YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJIEOAHHUH.
Habnronenue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacCTOTHI (B TOM YHCIIE, C UCITOJIb30BAaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

Hab6monenue v 00bsiCHEHUE SIBIICHUS
AKyCTHYECKOT0 PE30HaHCA.

55



denepanbHas pabouas nporpamma | Gusuka. 7—9 kimaccel (6a30BbIid YPOBEHB)

AHaJIN3 OPUTHHAIBHOTO TEKCTA, ITOCBAILIEHHOTO
UCIOJIb30BaHUIO 3BYKa (WK yJIBTPa3BYKa)

B TEXHUKE (3XO0JIOKaIus, YIbTPa3BYK

B MEAMIIMHE U JIp.); BHITOJHEHHUE 3a/laHui

0 TEKCTY (CMBICIIOBOE UTEHHE)

Hroro no pazaeny

15

Pa3znen 3. DjieKTPOMArHUTHOE MOJI€ U 3JTeKTPOMATHUTHBIE BOJIHBI

3.1 | DmekTpoMarHuTHoe 6 DJIEKTPOMATrHUTHOE TOJIE. [TocTpoenue paccyxaeHuit, 000CHOBBIBAIOIINX
noJie u DNEKTPOMATrHUTHBIE BOJIHBL. | B3aUMOCBSI3b 3JIEKTPUYECKOTO U MarHUTHOTO
AJIEKTPOMArHUTHBIE CaoiicTBa MOJIEH.

BOJIHBI AIEKTPOMArHUTHBIX BOJIH. DKCNEepUMEHTAIBHOE U3YYEHHE CBOWCTB
[Ikana 37€KTPOMAarHUTHBIX | AJIEKTPOMATrHUTHBIX BOJH (B TOM YHUCIIE
BOJIH. Vcrionb30Banue C MIOMOILbI0O MOOMIJIBHOTO TEJIE(POHA).
AIIEKTPOMAarHUTHBIX BOJIH AHanu3 peHTT€HOBCKMX CHUMKOB
JUISI COTOBOM CBSI3H. YEJI0BEYECKOI0 OpraHu3Ma.
DJIeKTpOMarHuTHas MpUpoJa | AHAJIU3 TEKCTOB, ONUCHIBAIOUIUX MPOSBICHUS
ceeta. CKOpOCTh CBeTa. 3JEKTPOMArHUTHOTO U3TYyYEHUS B PUPOJIE:
BonHoBbIE CBOMCTBA CBETa | JKUBBIE OPraHU3MBbI, U3TyUEHUSI HEOECHBIX Te
(CMBICJIOBOE UTEHUE).
PacniosnaBanue u aHanu3 pa3IMYHbIX
IPUMEHEHUH AJIEKTPOMArHUTHBIX BOJIH
B TEXHHKE.
N3y4yeHne BOJHOBBIX CBOMCTB CBETA.
Pemenue 3a1a4 ¢ ncnonap3oBaHUEM QOPMYI
JUISL CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazneny 6
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Paznea 4. CBeToBbI€e SIBJICHUSA

4.1

3aKOHBI
pacnpoCTpaHeHUs
CBETa

JlydeBas mozenb cBerta.
Hcrounuku cera.
[IpsamonnHenHoe
pacnpoCcTpaHEHHUE CBETA.
3armenus ConHua v JIyHbI.
Otpaxenue cBera. [1nockoe
3epKaJIo0. 3aKOH OTPaKCHUS
CBETAa.

IIpenomienue cBera. 3aKoH
npesomiieHus ceera. [lomHoe
BHYTPEHHEE OTPaKEHUE
ceera. Mcnonp3oBanue
MOJIHOTO BHYTPEHHETO
OTPaKEHMSI B ONITHYECKUX
CBETOBOJIaX

HabGmronenue onbITOB, 1EMOHCTPUPYIOITUX
SIBJICHUE TIPSIMOJIMHEITHOTO PacpOCTPaHECHUS
cBeTa (BO3HUKHOBEHUE TEHU U TIOJIYTEHH),

Y UX UHTEPIpPETALMS C UCIIOIb30BAHUEM
MOHSITHSI CBETOBOT'O JIyyYa.

OOBsiCHEHUE U MOJICTTUPOBAHNE COJTHEYHOTO U
JIYHHOT'O 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH yTila OTPasKEHUSI
CBETOBOIO JIy4a OT yrja MaJeHusl.

N3ydenue cBOMCTB N300paXKeHUsS B IIIOCKOM
3epKaJie.

Hab6nronenue u o0bsicCHEHUE ONBITOB

M0 TOJIYYEHUI0 U300paKEHU B BOTHYTOM U
BBINYKJIOM 3epkaniax. HaOmonenue u
00BSICHEHUE OMBITOB MO MPEJIOMJICHUIO CBETA
Ha TPAHUIE PA3TUYHBIX CPEM, B TOM YHUCIIE
OMBITOB C MOJHBIM BHYTPEHHUM OTPaKEHUEM.
Hccnenosanue 3aBUCMMOCTH yIiia
IPEJIOMJICHHS OT yrJjia MaJIeHusi CBETOBOIO Jiyua
Ha TPAHUIIE «BO31YX—CTEKIIO».
PacnioznaBanue siBIEHUN OTpakeHUS U
MPEJIOMJICHHS CBETA B MTOBCETHEBHOM JKU3HU.
AHali3 1 00BICHEHUE SBJICHUS] ONITUYECKOTO
MHUpaxa.

Pemrenue 3amay ¢ MCHoOIb30BaHUEM 3aKOHOB
OTPa)KEHHUSI U TIPEJIOMIICHHSI CBETA
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4.2 | JIuH3BI U ONITUYECKUE 6 JIunza. Xon nyueit B iunH3e. | [lonydyeHnue n3o0pa>keHHil C TOMOIIIbIO
npubopsI OnTuyeckas cucrema coOuparolel 1 paccerBaroIIel JTUH3.
¢doroanmnapara, Mukpockomna | OnpeneneHue GOKYCHOrO pacCTOSHUS U
u teneckona. ['ma3 kak ONTUYECKON CHUJIIBI COOMPAIOIIEH JIMH3BI.
ONTHYECKas CUCTEMA. AHaJIM3 yCTPONCTBA U IPUHLUIIA IEUCTBUS
brnuzopykocth 1 HEKOTOPBIX ONTHYECKUX NPUOOPOB:
JaTbHO30PKOCTh ¢doToanmnapara, MUKPOCKOIIA, TEJIECKOMA.
N3yuenue mozaenu ria3a Kak ONTUYECKON
CUCTEMbI. AHAIIU3 SIBJIEHUI OJIM30PYyKOCTU
U JAJIbHO30PKOCTH, IPUHIUIIA JEHCTBUS
OYKOB
4.3 | PaznoxeHue 6enoro 3 Paznoxxenne Genoro ceera HabGnronenue paznoxxenus 6e1oro cera
CBETA B CIIEKTP B criekTp. OnbiTel HpIOTOHA. | B CIIEKTD.
CroxeHue CreKTpaJIbHbIX HaGmonenrie 1 00bsICHEHUE OIBITOB
uBeToB. Jlucnepcus ceera 0 MOJTYYEHUIO O€I0ro CBETa MPH CIOKEHUU
CBETa PAa3HBIX L[BETOB.
[IpoBenenune u 0ObICHEHUE OIBITOB
110 BOCHPUSITHUIO I[BETA MPEAMETOB MPU UX
HaOII0JICHUH Yepe3 IIBETOBbIE (DUITLTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
Paznen S. KBanToBbIC SIBJICHUSA
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopaa u OO6cyxnenue 1enu onbiToB Pesepdopaa

IIOIJIOIICHHUEC CBETA
aTOMOM

IJIaHETapHask MOJENb aTOMa.
Mogens atoma bopa.
Hcnyckanue u normioueHue

ITIO UCCIICAOBAHHUIO aTOMOB, BBIIBUXKCHHC
THUITIOTE3 O BO3MOKHBIX PE3YyJIbTaTax OIIBITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHU:A

58



denepanbHas pabouas nporpamma | Gusuka. 7—9 kimaccel (6a30BbIid YPOBEHB)

cBeTa aToMOM. KBaHTHI.
JIuHenyaTple ClIEeKTPhI

aToMoB, (OPMYJIMPOBAHUE BHIBOJIOB

U3 PE3YIbTATOB OIBITOB.

OO6cyxkaeHue MpoOTUBOPEUNiA IITaHETAPHON
MOJIETIM aTOMa U OCHOBAHUU JJIS1 TUIIOTE3bI
Bbopa o cTairmoHapHbIX OpOUTaX 3JIEKTPOHOB.
HabGmroienre CruloniHbIX U JIMHEHYaThIX
CIIEKTPOB HU3JIyYEHHUS PA3JTUYHBIX BEILIECTB.
OObsicHEeHUE JIMHEMYAThIX CIIEKTPOB U3JTyUEHUS

5.2

CtpoeHue aTOMHOT0
sanpa

PannoakTuBHOCTB. Anb(da-,
0eTa- U raMMa-u3Jy4eHHsI.
CtpoeHne aTOMHOr O s/1pa.
Hyxnonnas moaens
aToMHOro sigpa. M3otomnsl.
PagnoaktusHBIE
npeBpanienus. [lepuon
roJjypacraga aTOMHBIX SIAEP

OO6cyx)aeHue BO3MOXKHBIX THUIIOTE3 O MOJIETISX
CTPOCHHUS Sapa.

Onpenenenune coctaa siep MO 33JaHHBIM
MacCOBBIM M 3apsJI0BBIM YUCIIAM H

110 MOJIOKEHUIO B IEPUOJINYECKON CUCTEME
3JI€MEHTOB.

AHanu3 U3MEHEHUs COCTaBa SApa U €ro
NIOJIO’KEHHUSI B IEPUOAMYECKON CHCTEME

P O-PaTUOAKTUBHOCTH.

HccnenoBanue TpEKOB 0-4aCTHIL] IO TOTOBBIM
dbotorpadusim.

OO6HapyXeHHe 1 U3MEpPEHUE PaTUaliOHHOTO
¢dboHa ¢ MOMOIIBIO JO3UMETPA, OLICHKA ET0
WHTEHCUBHOCTH.

Anam3 OHOJIOrHYeCKUX U3MCHEHHH,
IPOUCXOAIIUX MOJ ACUCTBUEM
PaOAKTUBHBIX U3JTYYECHHM.

Hcnons30BaHne paiMOAKTUBHBIX W3JIYyYE€HHM
B MEJIMIMHE
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5.3 | SlnepHble peakuu 7 Snepnsbie peakiuu. 3akoHbl | Pemienue 3amay ¢ MCMONb30BaHUEM 3aKOHOB
COXPAaHEHMS 3apsiI0BOrO U COXPaHEHMUSI MaCCOBBIX U 3apPSAJOBBIX YUCEI
MaccOBOr'0 YHCE. JHEPIUsl | Ha ONPEIEICHUE PE3yJIbTaTOB SAEPHBIX
CBSI3M aTOMHBIX sjep. CBsA3b | peakUuii; aHAJIU3 BO3MOKHOCTH WJIN
Macchl 4 dHepruu. Peakuium | HEBO3MOXXHOCTH SIAICPHOM peaKInu.
CUHTE3a U JCJICHUS sIIep. OueHka 3HEPrUM CBSI3U AJI€P C UCTIOIb30BAHUEM
Hctounuku sneprun ConHia | hopMyibl DUHIITEIHA.
U 3BE31. SnepHas OO0cyx/1eHne NepCIeKTUB UCIIO0JIb30BAHUS
sHepreTuka. /lencreus YIPaBJIIEMOI0 TEPMOSAIEPHOIO CUHTE3A.
paZiMOaKTUBHBIX U3NydeHU | OOCYXAEHUE NPEUMYILECTB U 3KOJIOTMYECKHUX
Ha >KUBBIE OPraHU3MBbI po0JieM, CBSI3aHHBIX C SAEPHON YHEPTeTUKON
Hroro no pazneny 17

IHoBTOpHUTEILHO-0000IAO NI MOTYJIb

IToBTOpEHME U
0bo011eHne
coJiepKaHus Kypca
busukn 3a 7-9 KIaccel

9

Cucremaruzanus u
0000111eHre TTPEIMETHOTO
COZICpKaHMSI M OTIbITa
JeSITeNbHOCTH,
IpUOOPETEHHOTO

IIPU M3YYEHUH BCETO Kypca
($U3MK1 OCHOBHOT'O OOIIIETO
o0pa3oBaHUAI.

[loaroToBKa K OCHOBHOMY
rOCyJIapCTBEHHOMY
9K3aMEHY 10 (pU3UKE

JUTsl O0yYaromuxcs,
BBIOPABIINX ATOT Y4EOHBIM
npeaMeT

Brimonnenue ydeOHBIX 3a1aHUH, TPEO yIOIIHX
JIEMOHCTPAIIMK KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

— MIPUMEHEHUS TTOJTyYEHHBIX 3HAaHUH

JJIS1 HAYYHOT'O OOBACHEHUS (PU3NUECKUX
SIBJICHUM B OKPYKaIOILIEW NPUPOJE,

B IIOBCEIHCBHOM *KU3HHU U BBISIBIICHHS
(U3HYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTU;

— MPUMEHEHHUS OCBOCHHBIX
AKCTIICPUMEHTATIBHBIX YMECHHI

JUISL UCCTICIOBAHUS (DPU3HYECKUX SBIICHHM,
B TOM YHCJI€ JJISI IPOBEPKH THIIOTE3
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Y BBISIBJICHHS] 3aKOHOMEPHOCTEM.

Pemienne pacu€THbIX 3a/1a4, B TOM YUCIIE
MPEINOIAraouX UCIOIb30BaHNe (HU3MUECKUX
MOZEJIE 1 OCHOBAHHBIX HA COAECPKAHUU
Pa3IMYHBIX Pa3AeiioB Kypca (PU3UKH.
BrinmonHenue u 3anuTa rpynmnoBbIX WK
WHIMBUTyaTbHBIX TPOEKTOB, CBA3AHHBIX

C coJiep’kaHueM Kypca (hpu3uku

Hroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB 110 I[TPO'PAMME
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