MHCTHNTYT CTPATETMN
PASBUTIMA OBPA3OBAH/I

denepanbHoe rocygapCcTBeHHoOe
OI0OXKETHOE Hay4dyHOe yupexkgeHune

OEJ/IEPAJIBHASA PABOYAS ITPOT PAMMA
OCHOBHOI'O OBHIETI'O ObPA3OBAHIMA

DPUIUKA
(0a30BbIM YPOBEHB)

(st 7-9 knaccoB 00pa3oOBaTEIbHBIX OpraHU3allHi)

Mocksa — 2023



denepanpHas pabouas mporpamma | dusuka. 7-9 kiaccer (0a30BBIH YPOBEHB)

COJIEPXAHUE

TTOSCHUTEITBHAST BATIHICKA ... eeeeveeeeeeeeeeeaeeeeee e e e e e ee e e e e eeaeeeee e eeeeaeee s eeee s eesennneeennneerens 3

COMCPHKAHUE OOYUCHISI .....vvveeeeeneiiieeesaiieeeeeasanttseeeesassseeaesaasseeeeeesasbbeeeessnsbbeeeeesanneeeas 5
%) €T TR 5
o (8 - 1T T 8
LS 2 71 2 Vo) 11

[Tnanupyembie pe3ynbTaThl OCBOCHUS MPOTPaMMBbI 1O (U3MKE HAa YPOBHE

OCHOBHOTO OOIIETO OOPABOBAHFIS «...ceeeuvevereeesasirreresssasitsesasssssssseeessasssseessansssneeessanes 17
JIMIHOCTHBIE PE3YIIBTATBL.....uvvveiiieeesssiisiirrrserseeeeesssssssssnsssestea s e s s s s s sssrrraeeereeeesssnas 17
MeETaAPEIMETHBIC PE3YITBTATDL...eeeeeesssissstrrrrrereeesesssssssssssssseereeseessssnnsssnssserseeeeensns 18
TIPEIAMETHBIC PEBYIIBTATBI «.vvvvvvvrreeeesssssisssussreereesesessssssssssssseeeessesssssssssssssseeesseeeensns 20

TeMaTUUECKOE TUTAHMPOBAHHC . ..vvvvveeeeeessssssssssrerreesssesssssnssssssssessssessssmsssssssseeeneeessnnn 29
A 3 €T OO PP PP P PPPPPPRY 29
3 ) [o TP TP PPPPP 39

LS8 74 £ 1T TR 48



denepanpHas pabouas mporpamma | dusuka. 7-9 kiaccer (0a30BBIH YPOBEHB)

®enepanbHas paboudast mporpamma o yuyeoHomy npeamery «Pusuka» (0a30Bblil
ypoBeHb) (mpeameTHas o00nacTb «EcTecTBeHHO-Hay4dHble NIpPEaMEThI») (najnee
COOTBETCTBEHHO — MPOrpaMma 1o pusuke, pu3nka) BKIOYAET NOSICHUTEIbHYIO 3aIUCKY,
coJiep)KaHue OOy4YeHHUs, TUIAHUPYEMbIE€ pe3yJIbTaThl OCBOEHUS MPOrpaMMbl MO (PU3HMKE,
TEMaTUYECKOE TUIAaHUPOBAHUE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo (u3uke HA ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs COCTABJICHA
Ha OCHOBE IOJIOKEHHH U TpeOOBaHHUI K pe3yibTaTaM OCBOCHHSI Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaTebHON Mporpammel, mnpeactaBieHHbIX B PT'OC 00O, a takke
c yu€ToM (enepaibHOi pabouelt mporpamMmsbl Bocriutanus 1 KoHneniuu npenogaBaHus
yuebHoro npeamMera «Duzukay.

Copepxanue nmnporpamMMmbl 1o (u3uke HampaBieHO Ha (HOpMHpPOBaHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYAIOIINXCS M OpPraHu3alui0 U3y4eHUs (HU3NKu
Ha JESATENIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS BO3MOXKHOCTHU
yueOHOoro mpeamera B peammsanuu TpedboBanuit PI'OC OOO k miIaHUpPYyEMBIM
JMYHOCTHBIM M METalpeIMETHBIM pe3yJbTaTaM OOYJYEeHHs, a TaKKe MEKIPEIMETHBIC
CBSI3U €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IPEJAMETOB HA YPOBHE OCHOBHOI'O OOLIETrO
oOpa3zoBaHusI.

[Iporpamma 1o ¢u3MKe ycTaHABIMBAECT paclpelleJieHue Y4eOHOro marepuasa
no rogam oOydeHus: (IO Kjaccam), MNpearaeT MPUMEPHYIO IOCIEI0BATEIbHOCTD
U3YUCHHUs TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOTO COACP)KAaHUSA U yuére
BO3PACTHBIX OCOOEHHOCTEN 00yYarouXCsl.

[IporpamMma mo ¢usuke paspaboTaHa ¢ LEIbI0 OKA3aHUS METOAMYECKON MOMOIIH
YUUTEIIO B CO3[JaHUH pabodei MporpaMMbl 10 y4eOHOMY MPEIMETY.

Ouzuka SBIIETCSA CHCTEMOOOPA3YIOUIUM [JIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB U SBJICHUA,
U3ydaeMbIX XUMUEH, Ouosoruei, acTpoHoMHeld U (u3ndeckoil reorpaduei, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTUHY MHpA, NPEOCTABIISIET HaubOojee sCHbIC
o0pa3ipl MPUMEHEHUS HAaydyHOro METoAa IO3HaHUs, TO €CTh Croco0a MOIyYeHUS
JIOCTOBEPHBIX 3HAHUN O MUPE.

Opna w3 IIaBHBIX 3a1ad  (U3MUECKOro oOpa3oBaHUs B CTPYKType OOIIEro
00pa3oBaHus COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH U HHTEpeca
K HayKe€ y 00 y4aroIIHXCs.

N3yuenne pu3nku Ha 6a30BOM ypOBHE MPEANOaraeT OBIAJACHHE CIEAYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIINMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

Hay4YHO OOBSCHSTH SIBJICHMUS,

OLIEHUBATh U TIOHUMAaTh OCOOEHHOCTHU HayYHOT'O MCCIIEI0BAaHUS;

UHTEPIPETUPOBATh  JaHHBIE W  HUCIOJb30BaTh HAy4yHbIE JIOKA3aTEJIbCTBA
JUIS TIOJTyY€HUSI BEIBOJIOBY.
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Henu uzydyeHus: GU3MKM Ha YPOBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHUs OMPEEIICHbI
B Konmenmuu mnpenogaBanus ydeOHOro mpeamera «dPusnka» B 00pa3oBaTelbHBIX
OpraHu3aLusaX Poccuiickon denepanuu, peanu3yronmx OCHOBHBIE
oOmieo0pa3oBaTeibHble  MPOTpaMMbl,  yTBepkAEHHOW  pemienueMm  Koseruu
MunuctepctBa npocerieHus Poccuiickoit @enepanun (mpoTokoi ot 3 aekadbps 2019 r.
No TTIK-4BH).

Henu n3yuenust pu3MKu:

npUOOPETeHUE WHTEpeca M CTPEMJICHHS OOYyYalolmUXCsl K HAYYHOMY HM3y4YEHUIO
MIPUPOJIBI, PAa3BUTHEC WX HHTEIDICKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE TPEACTABICHUNH O HAYYHOM METOAC TO3HAaHUS © (POpPMUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBIICHUSIM;

dbopMUpOBaHHME HAYYHOIO MHPOBO33PEHHUSI KaK pe3yibTaTa HM3y4YEHHUS OCHOB
CTPOEHHS MaTepUH U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE TIPEACTABICHUA O poiu (U3UKKA I Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oyayiied npodeccuoHalbHON
JeSITebHOCTH, CBA3aHHOM ¢ (DU3MKOM, MOJrOTOBKA K JalibHEWIlIeMy OOY4YEHHIO B 3TOM
HaIPaBJICHHH.

JlocTikeHre 3THX 1eJiel mporpaMmbl 1o (U3MKe Ha YPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHusl 00€CIIEUNBACTCS PEIICHUEM CIIEYIONINX 3a1a4:

MPUOOPETCHNE 3HAHWN O JWCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYCCKUX,
TEIJIOBBIX, JICKTPUICCKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHUM ONUChIBaTh W OOBSICHATH (PU3NUECKUE  SBICHUS
C MCTIOJIb30BaHUEM TOTY4YEHHBIX 3HAHU;

OCBOCHHE METOOB PEIICHUS IMPOCTEHITNX PacUETHBIX 3a7a4 C HCIOJIb30BAHHEM
bu3nUecKX MOJIeNIel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHMM HAOMIOJATh TPHUPOAHBIC SBJICHHUS U BBITIOJHSATH OIBITHI,
nabopaTtopHbie pabOThl M JKCIEPUMEHTAIbHBbIE HCCIEAOBAHHUS C HCIOJIb30BAHUEM
U3MEpPUTEIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ nHPOpMaIuen GU3NIECKOr0 COMCPKAHUS, BKITIOYAS
uHOpPMAIIMI0O O COBPEMEHHBIX JIOCTIDKCHHMSX (PU3UKH, aHalM3 M KPUTHUYECKOE
olleHMBaHUe UHGOPMaALINH;

3HAKOMCTBO €O cdepamu NpoPeCCHOHAILHON JCATENBHOCTH, CBSI3aHHBIMU
¢ (U3MKOW, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JIOCTHDKCHHSX
bu3nuecKon HayKu.

Ha wusyuenune ¢Qusuku (06a30BbIi ypOBEHb) HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi oTBoaMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEACNIO),
B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 vaca (3 vaca B Heneno).

[Ipennaraemsiii B mporpamme no Gu3HKe nepedeHb JJ1abopaTopHbIX padOT U OIBITOB
HOCHT PEKOMEHAATENbHBI  XapakTep, VYYHMTENdb JellaeT BBIOOp IPOBEICHUS
7a00paTopHBIX pPabOT W OMNBITOB C YYETOM WHAMBUAYAIBHBIX OCOOCHHOCTEH
OOy4JarIIMXCsA, CIUCKA SKCIEPUMEHTAIBHBIX 3aJaHWi, NpeJiaraéMbiX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOT'0 3K3aMEHa 110 (hH3HKE.
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COJEPXXAHUE OBYUYEHUA

7 KIIACC
Pazgen 1. ®u3uka u e€ poJib B IO3HAHNU OKPYKAKOLIEro Mupa
Odusuka — Hayka O npupone. SBieHus npuponpl. DuU3NUEeCKHUE SBICHHUS:

MEXaHUYECKHUE, TEIUIOBbIC, DJIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.
®uznueckue BenuuuHbl. M3mepenne pusnyeckux BennuuH. Ouzndeckue npudopsl.
[TorpemHOCTh M3MEpPeHN MexIyHapoaHast CUCTEMA €AUHULL.

Kak ¢usuka u  Jpyrue  ecTeCTBEHHbIE  HAyKM  M3Yy4aroT  MPUPO.Y.
EcTecTBeHHO-Hay4YHBI METO/1 MIO3HAHMS: HAOIIOIEHHE, TOCTAHOBKA HAYYHOI'O BOIIPOCA,
BBIJIBIYKEHUE TUTIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00bICHEHUE HAOII0AaEMOT0
sBieHus. Onucanue GU3NYECKUX SABJIEHUHN C TIOMOIIBIO MOJEIIEH.

Jlemoncmpayuu
MexaHuyeckue, TeIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHMUSL.
dusnueckre mpruOOPHI U MPOIEAYPA MPSIMBIX H3MEPEHHUHN aHATIOTOBBIM U IU(PPOBBIM
pUOOPOM.

Jlabopamopnbsie pabomvl u onvimol

OmnpeneneHue 1EHBI JEICHUS KAl U3MEPUTEIHLHOTO Mprudopa.

N3mepenue paccTosHAN.

N3mepenne 06bEMa )KUIKOCTH U TBEPIOTO TEa.

Onpenenenue pa3MepoB MaJlbIX Tell.

N3mepenne TeMmepaTypbl TIPH TIOMOIIM KHAKOCTHOTO TepMOMETpa M JaT4HKa
TEeMIIEPaTypHh.

[IpoBenenne mcciaenoBaHus MO MPOBEPKE THUIIOTE3bI: MALHOCTH MOJETA IIapuKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIe, UeM OOJbIIe BBICOTA MTyCKa.

Pa3znen 2. [lepBoHavaibHbIE CBEIeHUS O CTPOEHNHU BellleCTBA

CtpoeHue BellecTBa: aTOMbl U MOJIEKYJbI, UX pa3mepbl. ONbIThL, TOKa3bIBAIOIINAE
JVCKPETHOE CTPOEHUE BEILIECTBA.

JIBrxenue yactull BemecTBa. CBsA3b CKOPOCTH ABUKEHUS YaCTHUL] C TEMIIEPATYPOH.
BbpoynoBckoe nBwxkenue, auddysus. BzaumoneicTBue 4acThil BEIECTBA: MPUTKEHUE
Y OTTAJIKUBAHUE.

ArperaTHple COCTOSIHUSI BEILECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U TBEPIBIX
(KkpucTaJUIMUECKUX) Tell. B3auMOCBsSI3p MEXJy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M HMX aTOMHO-MOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jlemoncmpayuu

Hab6mronenrie OpoyHOBCKOTO IBUKEHUSI.

Hab6monenne nuddyszuu.

HabGmronenune sBiieHUi, OOBSCHSIOMIMXCS TMPUTHKEHUEM WM OTTaJKWBAHHEM
YacTHI] BEIIECTBA.
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Jlabopamopuvie pabomul u onvimol
OneHka quaMeTpa aToMa METOZIOM PsIIOB (C UcToib30BaHueM doTtorpaduii).
OnbITHI 110 HAOIIOIEHUIO TETIOBOT'O PACIITMPEHUS T'a30B.
OnbITHI IO OOHAPYKEHUIO JEHCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSHKCHHUSL.

Pa3nen 3. /IBu:KeHUe U B3aUMOAeiicTBHE TeJl

Mexanuyeckoe JBH)XeHHUE. PaBHOMEpHOE U HEpaBHOMEpHOE JIBMKEHHE. CKOPOCTb.
CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JBMKEHUHU. Pacy€T myT ¥ BpeMeHHU JIBUKCHMUSI.

SBnienne nHepunu. 3aKOH HHEpUKMHU. B3auMoieiicTBUE T KaK MPUYNHA U3MEHCHUS
CKOpOCTH JIBMXKEHMs Tell. Macca Kak Mepa MHEpTHOCTM Tena. [LIoTHOCTH BeuniecTsa.
CBs13b TJIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €IMHUIE 00bEMa BEIlleCTBA.

Cuna Kak XapakTEepUCTHKA B3auMoJiecTBUs Tell. Cuiia ynpyroctd u 3akoH ['yka.
N3mepeHue cuiibl ¢ MOMOIIBIO0 AUHAMOMETpA. SIBlIeHHE TATOTEHUs U cuiia TsikecTu. Cuna
TSXKECTH Ha JIpyrux miaHetax. Bec tena. HeBecomocth. CrioskeHUe CHII, HAIIPABICHHBIX
no onHOM npsMoil. PaBHoxeilicTByromas cwi. Cuna TpeHus. TpeHue CKOIbXEHHUS H
TpEeHUE MOKOoA. TpeHne B MPUPOJE U TEXHUKE.

Jlemoncmpayuu
Habmronenne MexaHn4ecKoro JBHXKEHUS Tea.
N3mepenue cKopocTH MPSMOIMHENHOIO IBUKEHUS.
HaGmronenue siBieHUs] THEPIIUH.
Habnronenune n3MeHeHrs: CKOPOCTH MPU B3aUMOJIEHCTBUM TEJI.
CpaBHEHME MacC MO B3aUMOJICVCTBUIO TEJL.
CrnoxxeHue cuii, HalrpaBJIEHHBIX M0 OAHOW MPSAMOM.

Jlabopamophvie pabomwi u onwvimol

OrnpesienieHre CKOPOCTH PaBHOMEPHOTO ABMIKEHHUS (IIapyKa B KUIKOCTH, MOIEIH
AIEKTPUUECKOT0 aBTOMOOWIIS U TaK JIajiee).

OmnpeneneHue CpeHE CKOPOCTH CKOJBKEHUS OpyCcKa WM MIapyKa M0 HAKJIIOHHOW
MIJIOCKOCTH.

Onpezenenue MIOTHOCTUA TBEPAOTO TEA.

OnbITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsbKeHUs (AedopMaiiii) mpy>KHUHbI
OT MPUIIOKEHHOU CHJIBI.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT BECa Teja
U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB

JaBnenue. CriocoObl YMEHBIIIEHUS W yBEJIMYEHUs JaBiieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJICHUS Ta3a OT 00bEMa, TemriepaTypsl. Ilepenaua napneHus TBEPABIMU
TEeJIaMU, JKUAKOCTAMU U ra3zamu. 3akoH Ilackama. IlHeBMaTHueckue MaIlIUHBL.
3aBUCUMOCTh JABJICHUSA JKUAKOCTH OT TiyOuHbL. ['mapocraruueckuil mapajokc.
CooOmatomuecst cocysl. ['uapaBmnyeckue MEXaHU3MBbl.

AtMochepa 3emmm u armocdepHoe maBieHHe. [IpUUMHBI CyIECTBOBAHUS
Bo3aymHONW ob6omouku 3emum. Omnbir  Toppuuennmu. W3mepenune armocdepHOTO

6
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JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOTO [JaBJIEHUS OT BBICOTHI HAaJ YPOBHEM MOpSL.
[Tpubops! 11 u3MepeHus: aTMoc(hepHOro JaBICHUS.

JlelicTBUE JKMAKOCTHM M Ta3a Ha NOTPYKEHHOE B HUX TeNO. BelTankuparomas
(apxuMmenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3ayxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JIABJICHUS ra3a OT TEMIIEPATYPBHI.

[Tepenaua naBneHus KUIKOCTHIO U Ta30M.

CooOmraromuecs: COCy/Ibl.

I'mapaBnuueckuii mpecc.

[IposiBnenue nericTBUs aTMOCHEPHOTO TABICHHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTH Tela U
MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIbI BECY BBITECHEHHON KUJIKOCTH.

VYcnoBue muiaBaHus TeEN: IUIABAHWE WJIM TOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOILIEHUS INIOTHOCTEN TENA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol

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

OnpeneneHne BBITAIKMBAKOLIEH CUIbL, JCHCTBYIOIIEW HA TEJO, IOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAKOLIECH CHJIBI, JCHUCTBYIOLIEW Ha TEJO
B JKAJIKOCTH, OT MAcChl TeJIa.

OnbIThI, IEMOHCTPUPYIOUIME 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha TEJO B )KUAKOCTH, OT 00bEMA MOTPY>KEHHOM B JKUJIKOCTh YACTH TE€NA U OT IJIOTHOCTH
KUJIKOCTH.

KoncTtpynpoBaHnue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKH U OIpPEAECIEHUE €€
Ipy30MOABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTD. JHeprus

Mexanngeckast pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbIYar, 0JOK, HAKJIOHHAs MJI0CKOCTh. [IpaBuio paBHOBeCHS
poryara. [IpuMmeHeHue mpaBuia paBHOBECHs pbluara K OJIOKY. «30JI0TOE IMPaBHIIO»
mexanuku. KI1/] mpocteix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckas 3Heprusi. Kunernueckas u noreHuaibHas sHeprus. [Ipespaienue
OJTHOT'O BH/1a MEXaHUYECKON SHEPTUU B APYroi. 3aKOH COXPaHEHU S SDHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimsi

Onpenernenue pabOTHl CWIIBI TPEHUS TIPU PABHOMEPHOM JIBMKCHHHM Tejia
10 TOPU30HTAJILHON MTOBEPXHOCTH.

HccnenoBanne ycioBUM paBHOBECHS pbhlyara.
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M3mepenne KII/[ HakTIOHHOM MJIOCKOCTH.
N3ydenune 3ak0Ha COXpPAHEHUS] MEXaHUYECKOU YHEPTIUU.

8 KUIIACC

Pa3nen 6. TenjioBbie siBJIeHUS

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKON TEOPUH CTPOCHHUS BEIIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJT. OTBITHI, HOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenun  TBEpHOro, SKUAKOTO U  Ta3000pa3HOTO COCTOSHUM  BEIIECTBA.
Kpucrannuyeckue u amopdubie Tena. OObSICHEHHE CBOWMCTB Ta3oB, >KUJIKOCTEH U
TBEPIBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-KUHETHUYECKOU Teopur. CMauuBaHue
Y KalWJUISIPHBIC SIBJICHUS. TEIUIOBOE PACIIMPEHUE U CHKATHE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKECHUSI YaCTHII.
Bayrpennss sHeprus. CriocoObl M3BMEHEHHMS BHYTPEHHEHW SHEPTHUM: TeIionepenada u
coBepiieHHe padoThl. Buasl Temonepenayu: TEIIONPOBOIHOCTh, KOHBEKIIHS,
W3JIyYCHHE.

KomnaectBo TemnoThl. YenbHas TEINIOEMKOCTh BellecTBa. TemIooOMeH |
TEIJIOBOE paBHOBECHE. YpaBHEHHE TerioBoro OanaHca. [InaBieHwe u oTBepjeBaHUE
KPUCTAJUIMYECKUX BEIECTB. YJenabHas Teriora ImasieHus. [lapooOpazoBanue u
koHneHcanusi. Hcmapenue. Kumenue. VYjaenbHas TemioTa MapooOpa3oOBaHUS.
3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(EPHOTro 1aBICHUS.

BnaxunocTts Bo3nyxa.

DHeprus TOIIMBa. Y IeJbHasl TEIIOTa CTOPaHMUSL.

[Tpunumnel padoTel TemnoBeix apurareneit KIIJ[ TenmoBoro nurarens. TemnaoBsie
JIBUTATENM U 3alUTa OKPYKAOLIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIIOBBIX IIpolieccax.

Jlemoncmpayuu
Ha6mronenre 6poyHOBCKOTO IBUKEHUS.
Ha6monenne nuddysun.
HaGmronenue siBieHu cMaurBaHUs U KaMWUISIPHBIX SIBJICHUM.
HabGnronenue TemioBoro pacmmpeHust Tel.
N3meneHnue naBjieHUsi raza MNpd HM3MEHEHMHM O00bEMAa W HArpeBaHUM WIH
OXJIAXKICHUU.
[TpaBunia u3mepeHus TemrepaTypsbl.
Buae! Termonepenaumn.
OxJaxkieHue Mpu COBEPILIEHUU PaOOTHI.
HarpeBanue npu coBepiieHn# padOThI BHEITHUMU CHUITAMH.
CpaBHEHME TEIIIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
HabGnronenue xumnenus.
HabGmronenne mocTostHCTBA TEMIIEpaTyphl MPU TITABICHHH.
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Moienu TeIOBBIX ABUTATEIEH.

Jlabopamopnbie pabomvl u onvimol

OnpITHI IO OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJIIPHOTO TIPUTSIKEHUSI.

OnbITI O BBIPAIIMBAHNUIO KPUCTAJUIOB IOBAPEHHOW COJIM WJIM caxapa.

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

Omnpenenenue 1aBlieHUs BO3Ayxa B OalsIOHE HIIPULIA.

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

[IpoBepka ruMOTE3bl JUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUYECKOIN TPyOKEe OT TeMIiepaTyphbl.

HabGmronenune naMeHeHusi BHyTpEHHEW SHEpruu Teja B pe3ysibTare Terionepeaadn
¥ pabOThl BHEUTHUX CHJL.

HccnenoBanue siBIEHHS TEIUIOOOMEHA MPU CMEIIMBAHMM XOJIOAHOW WU ropsyen
BOJIBL.

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

OnpeneneHue yaeabHOM TEINIOEMKOCTH BELIECTBA.

HccenenoBanue nponecca UCapeHus.

OnpeneneHne OTHOCUTENBHON BJIAXKHOCTH BO3AYyXa.

Onpenenenune yebHON TEIUIOTHI IUIABIEHUS JIbA.

Paznen 7. daekrpuueckre 1 MATHUTHBIE SIBJICHUS

OnekTpuzanus Teln. J[Ba poaa d3JEeKTpUUECKUX 3apsjaoB. BiauMmopeiicTBue
3apsKEHHBIX Tel. 3akoH KylioHa (3aBUCMMOCTD CHJTbI B3aMMOICHCTBUS 3apsKEHHBIX Tl
OT BEJIMYMHBI 3apsIIOB U PACCTOSHUSI MEK]y TEJIaMu ).

Dnektpuueckoe mnosie. Hanpspk€HHOCTh  anekTpuueckoro mnosd.  [IpuHiun
CYTEPIIO3UIINHU IEKTPUUECKUX MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »saexkTpuyeckux 3apsaoB. DJIEMEHTapHBIM SBJIEKTPUUYECKUN  3aps.
Crpoenne aroma. [IpOBOAHUKM W JUAJIEKTPUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO
3apsiaa.

DJIEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOro ToKa. MicTouHnKU
MOCTOSIHHOTO TOKa. JIeMCTBUSA SJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUYECKUM TOK B KHUJIKOCTSIX U razax.

DnekTpuueckas nenb. Cunia Toka. DiekTpuueckoe HampsikeHue. COonpoTUBIICHUE
MPOBOJAHUKA. Y ACIbHOE COINPOTHUBICHUE BellecTBa. 3akoH Oma sl ydacTKa LIEMu.
[TocnenoBarenpbHOE U MapauIeIbHOE COCTMHEHUE ITPOBOJHUKOB.

Pabora 1 MOIITHOCTH 3JIEKTpUUECKOro ToKa. 3aKkoH J[koynsa—JIeHia. DnekTpudeckue
LEMU U TOTPEOUTEH JIEKTPUIECKON sHepruu B ObITy. KOopoTkoe 3ambIKaHue.

[TocTossHHBIE MarHuThl. B3anMOIEHCTBUE TOCTOSHHBIX MArHUTOB. MarHuTHOE
nosje. MaruuTHoe noje 3eMJIM U €ro 3HauyeHHe JJIsl AKU3HU Ha 3emie. OnsIT Dpcrena.
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MarauTHoe 1oJie AJEKTPUYECKOro Toka. [IpuMeHEeHHe 3JIEKTPOMAarHUTOB B TEXHUKE.
JleiicTBUE€ MarHUTHOTO TIOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEINIb MMOCTOSHHOTO
ToKa. Mcmonp30BaHuME DNEKTPOABUTATENEH B  TEXHUYECKMX  YCTPOMCTBAX U
Ha TPAHCIOPTE.

Onbitel Dapanes. SBneHne >1eKTpOMAarHUTHOM WHAYKUMWU. [IpaBuiio JleHma.
OnektporeHeparop. CrnocoObl MOMydeHUST JICKTPUUECKON SHEPruu. DJIEKTPOCTAHIINHU
Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTUH.

Jlemoncmpayuu
DJeKTpuU3aIus Ted.
JIBa poia 3JIEKTpUUECKUX 3apsJI0B U B3AMMOJICMCTBUE 3aPSIKEHHBIX TEJ.
Y CTpOUCTBO U JENUCTBHE JIEKTPOCKOIIA.
DJIEKTpOCTATUYECKAsT MHAYKIHUSI.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiIoB.
[IpOBOJTHMKY U TUSJIEKTPUKH.
MoenvpoBaHue CUJIOBBIX TUHUHM 3JEKTPUUYECKOTO OIS,
M CTOYHUKH TTIOCTOSSHHOT'O TOKA.
JIelCTBUSA DIEKTPUYECKOTO TOKA.
DJIEKTPUYECKUAMN TOK B )KUJKOCTH.
["a30BbIi1 pa3ps.
H3Mepenne Cuiibl TOKa aMIIepMETPOM.
N3MepeHne 3eKTpUUeCKOro HarpsHKEHUST BOJIBTMETPOM.
Peocrar u Mmarazus conpoTHBIICHUM.
BzaumojeiicTBre MOCTOSIHHBIX MAarHUTOB.
MoaenvpoBaHue HEBO3MOKHOCTH Pa3AeIeHHUs TTOJKOCOB MAarHuTa.
MoaenvpoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.
OnbIT Dpcrena.
MaruutHoe nosie Toka. DJIEeKTPOMarHur.
JlelicTBHE€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEIb MIOCTOSIHHOT'O TOKA.
HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHOW MHTYKIIUU.
Onbitel Dapajes.
3aBHCUMOCTh HaIPABJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBUI €ro BO3BHUKHOBEHHS.
DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomvi u onvimol
OnbITHI 110 HAOIOIEHUIO YJICKTPU3ALIUU TE MHAYKIIUEH U MPU CONPUKOCHOBEHUHU.
HccnenoBanne neicTBUS DICKTPUYECKOTO TIOJIST HA TPOBOJHUKH M TUDJICKTPHUKH.
CoOopka u npoBepka pabOThI JIEKTPUUECKOM 1[EMU MOCTOSTHHOTO TOKA.
W3mepeHure 1 peryinupoBaHUe CUJIBI TOKA.
N3mepenre u peryinrpoBaHre HAMIPSHKCHUS.
HccnenoBanue  3aBUCMMOCTH  CHJIBI  TOKa, HAYIIErO  Yepe3  PEe3UucTop,
OT COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.
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OnbITel, NIEMOHCTPUPYIOLINE 3aBUCHMOCTb JJIEKTPUYECKOIO COMPOTUBIICHHS
IPOBOJAHUKA OT €r0 JAJIUHBI, IUIOMIAAH ITOIEPEYHOr0 CEYEHUs U MaTepuana.

[IpoBepka mpaBuiia CIOKEHUS HANPSXKEHUW MPHU MOCIEI0BATEILHOM COCAUHEHUN
JIBYX PE3UCTOPOB.

[TpoBepka npasuia st CUIIbI TOKA MPU MAPATIIETLHOM COEAUHEHUN PE3UCTOPOB.

Onpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

Ornpenenenne MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIJICIIIEMOM Ha PE3UCTOPE.

UccnenoBanne  3aBUCMMOCTH  CWJIbI  TOKAa, MAYHIEr0 4epe3  JIAMIIOUKY,
OT HAIPSDKECHUS HA HEU.

Onpenenenune KIIJ[ narpeBarernsi.

HccnenoBanne MarHUTHOTO B3aUMOAEHCTBHS TOCTOSIHHBIX MAarHUTOB.

N3ydeHue MarHMTHOTO TMOJII TMOCTOSHHBIX MAarHUTOB IMPU HX OOBEAMHEHUH U
pa3lieJICHHH.

NccnenoBanue nelcTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbITEI, JIEMOHCTPUPYIOUIUME 3aBUCUMOCTh CHJIbI B3aUMOJCUCTBUSL KaTYIIKH
C TOKOM M MarHuTa OT CUJIbl TOKA W HAIIPABIICHUS TOKA B KATYIIKE.

N3ydenne nercTBrs MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

KonctpyupoBanue u uzydueHue padoThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI 3nekTpoIBUTraTeIbHOM YCTaHOBKH.

OMNBITHI IO UCCIEAOBAHUIO SBJICHUS 3JIEKTPOMArHUTHON MHIIYKIIMU: UCCIIEIOBAaHHE
VM3MEHEHUW 3HAUYEHUS U HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexannueckue iBJIeHHUSA

Mexanuyeckoe  JBMxkeHHe. MarepuanbHas — Touka. CucteMa — OTCYETa.
OTHOCUTENBPHOCTh  MEXAHWUYECKOI'O  JBWKEHHUS. PaBHOMEpHOE MPSIMOJIMHENHOE
nBkeHue. HepaBHOMepHOEe mpsAMOIMHENWHOE ABHKeHUE. CpenHsss M MIHOBEHHAs
CKOPOCTb T€JIa P HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHoyckopeHHOE TpsiMoiinHelHOe ABuxkeHue. CB0oOOIHOE TajieHuE.
OmnbiTel ["anunes.

PaBHOMepHOE gABMXKEeHHE TI0 OKpyxHocTu. Ilepuog u dacrora oOpaiieHus.
JIuHeiHas u yriaoBasi CKOpOCTU. LIEeHTpOoCTpeMUTENbHOE YCKOPEHHUE.

IlepBeiii 3axkoH Hbprotona. Bropoit 3axkoH Herorona. Tpetui 3akoH Hprorona.
[IprHIMII CYTIEpIIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: Cuiia TPEHUS CKOJIbXKEHUS, CHJIa
TPEHUS MOKOSI, IPYTU€ BUIbI TPEHHUSI.

Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTEHUsS. Y CKOpEHHE CBOOOIHOTO MaJIEHUsI.
JBmkenue mnaner Bokpyr Comnua. IlepBasg xocmmueckass ckopocTs. HeBecomocTs n
MEPETPY3KHU.
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PaBHoBecue wmatepuanbHOM TOuKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOrO TeJa C 3aKPEIUIEHHON OChIO BpallleHus. MoMeHT cuiibl. LIeHTp TsKeCTH.

Nmnynec Tema. M3menenume wumnynbca. MMmynsc cuiibl. 3aKOH COXpPaHEHHMS
UMITyJIbCa. PEakTUBHOE BHKEHUE.

Mexanunueckass paboTa U MOLIHOCTh. PaboTa cuil TSHKECTH, YIPYrOCTH, TPEHUS.
Cas13b 3Hepruu u padoThl. [loTeHManbHas SHePrus Tena, NOJHATOr0 HaJl TOBEPXHOCTHIO
3emun. [loreHunanbHas 3Heprus c:kaTtou npyxuHbl. Knnernueckas sHeprus. Teopema
O KUHETUYECKOUN 3HEpruu. 3aKOH COXPAHEHHSI MEXAHUYECKOW SHEPIHH.

Jlemoncmpayuu

HaOmonenne MexaHM4ecKoro ABMXKEHUS Tela OTHOCUTENIbHO Pa3HbIX TE OTCUETA.

CpaBHeHUE IMyTEN U TPAEKTOPHUI ABMKEHUSI OJHOTO U TOr'O )K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJ OTCUETA.

N3mepenune cKopoCcTH U YCKOPEHUS NPSIMOJIMHENHOTO ABUKEHHS.

HccnenoBanne npu3HakoB PAaBHOYCKOPEHHOTO JBHKCHUSI.

Habmronenue nBrxeHus Tela Mo OKPYKHOCTH.

HaOmonenne MexaHWYecKUX SIBJICHUN, MPOUCXOISAIIMX B CHCTEME OTcuéra
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBHJKEHHHM OTHOCUTEIBHO KaOWHETa
(bu3nKu.

3aBUCHUMOCTb YCKOPEHHS TeJa OT MACChl TEJIa U JEUCTBYIOIIEH HA HETO CHUJIBI.

Habmronenne paBeHCcTBa CUJT TPU B3aUMOJICHCTBUU TEIL.

N3menenne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[Iepenaua ummysnbca npu B3aUMOJIECUCTBUU TEIL.

[IpeoGpa3zoBanusl SHEPTUH NPU B3AUMOJICHCTBUU TEN.

CoxpaHeHne nMIyJbpca Mpyu HEYIPYroM B3aUMOJICUCTBUN.

CoxpaHeHue UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOJICHCTBUU.

Habnronenune peakTMBHOTO IBMOKCHHUSL.

CoxpaHeHre MEXaHMYECKOM 3HEPTrur MpHu CBOOOHOM MaICHUU.

CoxpaHeHHE MEXaHUMYECKOW SHEPruM NpH JBUKEHUU Tejla MOJ JIEWCTBHEM

IIPY’KHAHBI.

Jlabopamopuvie pabomul u onvimoi

KonctpynpoBanue Tpakta i pa3roHa u JajdbHEUIIEro paBHOMEPHOTO JABUKCHHUS
IapHUKa UK TEJIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUs Opycka WM ABM)KECHUS IapuKa
10 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue yCKOpeHHUs Tena MpU PaBHOYCKOPEHHOM JIBM)KEHUU 10 HAKJIOHHOM
TUTOCKOCTH.

HccnenoBanne 3aBUCMMOCTH TyTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM JBUKCHHUH
0e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM [IBIDKEHWUHW 0e3 HadaabHOU
CKOpPOCTHU IIYyTH OTHOCATCS KaK Psii HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHHU OJINHAKOBBI.
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HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHMSI OT CHJIBI HOPMAaJIbHOTO
JTaBJICHUSI.

Onpenenenune K03PpHULIHUEHTA TPEHUS CKOIbXKECHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBM)KCHHH Teja
110 TOPU30HTAILHON MOBEPXHOCTH.

Onpenenenue paboOThl CUIIBI YIPYTOCTH NPU MOABEME I'py3a C UCIOIb30BAaHUEM
HEMOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHHUs DHEPTUH.

Paznen 9. Mexannveckue KoJe0aHUs U BOJHbI

Konebarensnoe nBmxeHne. OCHOBHBIC XapaKTEPUCTUKU KOJEOAHWI: TMEpPHOI,
4acToTa, aMIUIMTyAa. MareMarudeckuii W MPYXKUHHBIA MasATHUKH. [IpeBpaienue
DHEPTUU TP KOJICOATEITFHOM JIBHKCHHH.

3aryxaromue koneOaHus. BeiHyk)aeHHBIE KoeOanus. Pezonanc. MexaHuueckue
BOJIHBL. CBOWCTBAa MEXAHMYECKUX BOJIH. [Ipo/onbHBIE M MomnepeyHble BOJHBL. J{nnHa
BOJIHBI U CKOPOCTh €€ paclpoCTpaHeHHUs. MexaHW4YecKHe BOJIHbI B TBEPAOM TEIE,
CEHCMUYECKUE BOJIHBL.

3Byk. I'poMkocTh 3Byka W BbicoTa TOHa. Otpaxkenue 3Byka. MH(pa3Byk u
YIBTPa3BYK.
Jlemoncmpayuu

HabGmronenne xonebaHuit TeN Mo IEWCTBUEM CHIIBI TSDKECTHU U CUJTBI YITPYTOCTH.

Habmronenue konebaHuil rpy3a Ha HUTU U Ha TIPY>KUHE.

HabGmronenne BRIHYXICHHBIX KOJICOAHUI U pE30HAHCA.

PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (Ha MOJICIIN).

HaGmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamophvie pabomwi u onwvimol

Omnpenenenue 9acToTH U MEpHoJIa KOJIeOaHWi MaTeMaTHIeCKOro MasiTHUKA.

OmnpeneneHue 9acTOTHI U MIEPUO/Ia KOJICOAHUH PY)KMHHOTO MasiTHAKA

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

HccnenoBanne 3aBUCUMOCTH T€pHOJa KOJEOAHWM TPYKMHHOTO MAasTHHUKA
OT Macchl Tpy3a.

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

OnBITB, JEMOHCTPUPYIOIIHUE 3aBUCHUMOCTh TEPUOAA KOJCOAHWH TPYKHMHHOTO
MasTHUKA OT MACChI Tpy3a U KECTKOCTHU TIPYKUHBI.

W3mepenne yckopeHusi CBOOOTHOTO TaICHUS.

Paszgen 10. dnekTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHbBI
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DNIeKTPOMarHuTHOE ToJIe. DNeKTpOMarHuTHbHIE BOJIHBI. CaolicTBa
NEKTPOMAarHuTHBIX BOJH. Illkama 3jekTpoMarHUTHBIX BOJH. Mcnonws3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DJIeKTpOMarHuTHasa npupoja cera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CaoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BoaHoBEIE CBOMCTBaA CBETA.

Jlabopamopmsie pabomsl u onvimol
M3ydeHne CBOWCTB 3JICKTPOMArHUTHBIX BOJIH C IIOMOIIBI0O MOOVMIIBHOTO Telie(OHa.

Pa3znen 11. CBeToBBIE ABJICHUSA

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

[Ipenomnenne cBera. 3akoH mpenomieHuss cBera. [lonHoe BHYTpEHHee
OTpakeHHE cBeTa. VICroiab30BaHUE MOJTHOIO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBOJIAX.

JIlunza. Xox myyeit B nmH3e. OnTudeckas cucreMa (poroarmapata, MUKpPOCKONa U
Teneckorna. ['1a3 kak onTuyeckas cucreMma. bam3opykocTs U 1aabHO30PKOCTb.

Paznoxenne 6enoro ceera B criektp. OnbiTel HetoToHA. Crl0XKeHre CTIeKTpabHbBIX
uBeToB. Jlucnepcus cpera.

Jlemoncmpayuu
[IpsamonrHerHOe pacpoOCTPaHEHHUE CBETA.
OtpaxxeHue cBera.
[Tomyuenue n300pa’keHUi B TNIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKajiax.
[Ipenomnenue cpera.
Onruuecknii CBETOBO/I.
Xon nydeii B coOMparolei JuH3e.
XoJ1 JIydeu B pacCEUBAIOIIEH JIMH3E.
[Tomyuenue n300paskeHU C TOMOIIBIO TUH3.
[Tpuniun aeiicTBus Goroanmapata, MUKPOCKONA U TEJIECKOIA.
Mopens rnasa.
Paznoxxenue 0enoro cBeTa B CIEKTP.
[Tomyuenue Oenoro cBera Mpu CI0KEHUH CBETA Pa3HbIX LIBETOB.

Jlabopamopmvie pabomwi u onwvimol
HccnenoBanne 3aBUCHIMOCTH yTJia OTPAXKEHUS CBETOBOTO Jy4ya OT yriia MmajeHusl.
N3ydenue xapakTepucTuk U300pakeHus IPeIMETa B IMIIOCKOM 3epKaje.
HccnenoBanne 3aBUCUMOCTH yTiia IPEJIOMIICHHUS] CBETOBOTO JTyda OT yIJia MaJACHHUS
Ha TPAHUIIE «BO3IYX—CTEKIIO».
[Tonydenne n3o00pakeHU C TOMOIIBIO COOMPAIOIIEH JTHH3BI.
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Onpenenenue GOKYCHOr0 PacCTOSIHUSA U ONTUYECKON CHIIbI COOMPAIOLIEH JTUH3BL

OmnbITHI IO PA3I0KEHHUIO OEJIOr0 CBETa B CHEKTP.

OnbITEI IO BOCHIPUATHIO L[BETA IIPEAMETOB IIPU MX HAOJIIOJIEHUN Yepe3 LIBETOBBIC
(UIIBTPBL.

Pa3nen 12. KBanToBbI€ IBJICHUA

Onwitel  Pezepdopna u mmanerapHass mojenb aroma. Mogens aroma bopa.
Hcnyckanue u noryomnieHue cBeta atomoM. KBaHThl. JIMHENYaThie CIIEKTPBI.

PannoaktuBHOCTh. Asba-, 6eTa- u ramma-uznydeHus. CTpoeHre aTOMHOTO sIpa.
Hyknonnas monens aroMHoro siapa. M3oromnel. PagnoaktuBHbie npeBpanienus. [lepuon
IIoJIypacnaza aTOMHBIX SAEP.

SnepHble peakiuu. 3aKOHbI COXPaHEHUS 3aps10BOIO U MacCOBOI'O YUCENL. DHEPIHs
CBA3M aTOMHBIX siziep. CBsI3b Macchl W 3HEPruu. Peakuuu cuHTE3a W JIENEHUs SIEp.
Hctounuku sHeprun CoiHLa v 3BE31I.

SnepHas odHepretuka. JleMCTBUA PpaJMOAKTUBHBIX M3JIYyUEHUM Ha IKUBBIC
OpraHU3MBlI.

Jlemoncmpayuu
CrexTpbl U3TYy4ECHUS U TIOTJIOMICHUS.
CnexTpsl pa3IMYHbIX Ta30B.
CnekTp Bogopoaa.
HabGnronenue TpekoB B kamepe BusbcoHa.
Pabota cuérynka HOHU3BUPYIOMNX U3ITYICHHM.
Perucrpanus uznydeHust IpUpPOIHBIX MUHEPATIOB U MTPOTYKTOB.

Jlabopamophvie pabomwi u onwvimol

HaGnroneHne CIUTONIHBIX U THHEHYATHIX CIICKTPOB M3 TyYCHHSI.

HccnenoBanne TpEeKOB: HM3MEpPEHHUE DHEPTHU YACTHUIIBI 1O TOPMO3HOMY TIYTH
(o pororpadusm).

N3mepenue pannoakTUBHOTO (OHA.

IToBTOpHUTENBHO-00001IAI0IIHIT MOTYJIb

[ToBTOpUTENHHO-0000IIAIONINI MOAYIb TpeIHAa3HAuYeH A CHUCTeMAaTU3aluu U
0000IIEHNsI TPEAMETHOTO COAECpPkKAHUS M OIbITa JEATEIbHOCTH, MPHOOPETEHHOIO
OpU H3y4EeHUH BCEro Kypca (U3HMKH, a Takke JUid TMOATOTOBKHM K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMeHY 10 (PU3UKE JJIs1 00 yJaroIIMXCsl, BRIOPABIINX 3TOT y4EOHbBIN
peIMeT.

[Ipn u3yyeHUH AAHHOTO MOMAYJSl PEANU3yIOTCS M CHUCTEMAaTHU3UPYIOTCA BUIbI
JeSITeIbHOCTH, HAa OCHOBE KOTOPBIX OOecneuMBaeTcs MAOCTHXKEHHE IPEAMETHBIX H
MeTarnpeIMeTHbIX IJTAHUPYEMBIX pE3yIbTaTOB o0y4deHus, dopmupyercs
€CTECTBEHHO-HAay4YHasi I'PaMOTHOCTb: OCBOEHUE HAy4HBIX METOJIOB HCCIIEJOBAaHUS
SBJICHUW TIPUPOJIBI U TEXHUKH, OBJIAJIEHUE YMEHUSIMU OOBICHATH (PU3UUECKUE SIBICHMUS,
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MPUMEHSSL TIOJIyYEHHBbIE 3HAHWS, pemarh 3aJadyd, B TOM YHCIE KadyE€CTBEHHBIE H
AKCIIEPUMEHTAIIbHBIE.

[IpuHIMIIMATBHO A€ TEIRHOCTHBIN XapaKTep JaHHOTO pa3/ielia peaau3yeTcs 3a CUET
TOTO, YTO O0YUYAIOIIUECS BBIMOJIHSAIOT 33/IaHKs], B KOTOPBIX UM Mpe/jiaraercs:

Ha OCHOBE IMOJY4YEHHBIX 3HAHUN paclo3HaBaTh U HAYYHO OOBACHATH (U3UUYECKUE
ABJICHUS B OKPYXKAKOLIEH PUPOJE U MOBCEIHEBHOM KU3HH;

UCII0JIb30BaTh HAYYHbIE METO/Ibl UCCIIE0BAHUS (PUBHMUECKUX SIBJICHUH, B TOM YHCTIE
JUJIS1 IPOBEPKHU TUMOTE3 U MOJYYEHUS] TEOPETUUECKUX BHIBOJIOB,;

OOBSICHATh HAyYHBIE OCHOBHI HamOOJEe BaXHBIX JOCTIKCHHH COBPEMEHHBIX
TEXHOJOTUM, HaNpuMep, IPAKTUYECKOTO HCHOJIb30BAHUS PA3JIMYHBIX HMCTOYHUKOB
SHEPrMd Ha OCHOBE 3aKOHA MPEBPALICHUS M COXPAHEHUsS BCEX HM3BECTHBIX BUJOB
SHEPIUH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3ydyenue ¢usmku Ha ypoOBHE OCHOBHOI'O OOIIEro 0OOpa30BaHUsSI HAMPABICHO
Ha JOCTIDKCHHUE JIMYHOCTHBIX, METANpPEIMETHBIX M TPEIMETHBIX 00pa30BaTebHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpTaTe m3ydeHus (GU3MKH HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
y obyuatomierocs OyayT chOpMHUPOBAHBI CIIETYIONTUE JIMYHOCTHBIC PE3yIbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCTTUTAHUSI:

NPOSIBJICHHE HMHTEpPeca K HCTOPUU W COBPEMEHHOMY COCTOSTHHIO POCCHICKOM
(bu3uYeCcKOl HAYKH;

IICHHOCTHOE OTHOIIICHUE K JOCTHKCHHUSIM POCCUNCKHUX YIEHBIX-(PUHUKOB;

2) TPaKAAHCKOT0 M TYXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMS:

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

OCO3HAHHE BAXKHOCTU MOPAIbHO-3TUUECKUX MMPUHITUIIOB B JACATEIHHOCTU YUEHOTO;

3) 3¢TETHYECKOr0 BOCIIUTAHHUS:
BOCIIPUSTHE OCTETUYCCKUX KAadeCTB (U3MUYECKOM Haykh: € TapMOHHYHOTO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUIHOCTH,

4) HEeHHOCTH HAYYHOI' 0 TIO3HAHMSI:

OCO3HAHME IIEHHOCTU (PU3UYECKON HayKM KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS
MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BXKHEHUILIEH COCTaBIISIIOIIEH KYIbTYpBbI;

pa3BUTHE HAy4yHOM JIOOO3HATEIBHOCTH, HWHTEpeca K HCCIIEAOBATEIbCKOM
NEeATENbHOCTH;

5) hpopMupoBaHus KyJbTYPbl 310POBbs M IMOIHOHAJILHOIO 0J1arONOIyYHsl:
OCO3HAHME IIEHHOCTH  Oe3omacHoro o0Opa3a KU3HU B  COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXKHOCTU MpaBui O€30MMAaCHOIO IMOBEJECHUS HAa TPaHCIOPTE,
Ha JIOpOrax, ¢ AJIEKTPUUECKUM U TEIJIOBBIM 00OPY/I0BAaHUEM B JIOMAIIIHUX YCIOBUSIX;
chopMuUpPOBAaHHOCTh HaBbIKa pedIIEKCUH, MPU3HAHUE CBOETO IMpaBa Ha OIIMOKY U
TaKOro e MpaBa y Apyroro 4eioBeKa;

6) TPy10BOro BOCIIUTAHMS:

AKTUBHOE YyYacTHE B PEIIEHWW TMPAKTHUYECKUX 3amad (B paMKax CEeMbH,
o0Opa3oBaTeIbHONW OpraHU3allid, TOpPOJa, Kpas) TEXHOJIOTHYECKOM | COIMATbHOU
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIe U (PU3NYECKUX 3HAHUI;

MHTEpEC K MPAKTUIECKOMY M3YyUEHUIO TTPOQPECCHid, CBI3aHHBIX C (PUUKOIA;
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7) 3K0JI0rM4€eCKOro BOCIIUTAHMSA:

OpHEHTAIIMSl Ha MPUMEHEHUE (PU3NUECKUX 3HAHUU ISl pelIeHusl 3aja4d B 00J1acTH
OKpY>KaroIel cpeibl, MIIaHUPOBAHUS MOCTYIKOB U OLIEHKU UX BO3MOKHBIX MTOCJICICTBUM
JUISL OKPYXKAKOUIEH CPEJIbL;

OCO3HaHHE II00AILHOTO XapaKTepa YKOJIOTUUECKUX TPOOJIeM U MyTel UX PeIIeHuUs;

8) amanTanuu K M3MEHSIIIUMCS YCJIOBUSIM COHUATBLHOI M MPUPOTHOI CPelbl:

NOTPEOHOCTh BO B3aMMOJEHCTBUU TMPHU BBITOJIHEHUH HCCIECIOBAHUI U MPOEKTOB
(bu3MyUecKol HalPaBIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM JIPYTHX;

MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IEeSITebHOCTD;

noTpeOHOCTh B GOPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4KcClie GOPMYIUPOBATH UEH,
HNOHATHS, TUTIOTE3bI 0 PU3NYECKUX OOBEKTAX U SABJICHUSIX;

OCO3HaHUE Ne(PUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 001acTH
busuKy;

IUTAaHUPOBAHUE CBOETO Pa3BUTHUS B IPHUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

CTpPEMJICHHE AaHAJIU3UPOBAaTh WU BBIBIATH B3aWMOCBS3M IPUPOJIbI, OOIIECTBA U
KOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3MUECKHUX 3HAHUM ;

OLICHKAa CBOMX JIEWCTBUI C YYETOM BIMSHUS Ha OKPYKAIOIIYIO CPENY, BO3MOKHBIX
ri100aabHBIX MOCICICTBHH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS TMpOrpamMMbl MO (H3UKEe HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHusi y  oOywaromerocss  Oyayr  copMupoBaHbl  METaNpeaMETHBIC
pe3yJbTaThl, BKJIIOYAIONINE IT03HABATEIIbHBIC YHHBEPCATbHBIC YUYCOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YIeOHBIC ICHCTBUS, PETYJIATHBHBIC YHHBEPCAITbHBIC
y4eOHBIC IEHCTBUS.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue AeMcTBUSA:

BBISBJISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHHM);

YCTaHABIMBATh  CYIIECTBEHHBIA  MPU3HAK  KIAcCH(UKAIIUHA,  OCHOBAHHS
JUTsl 000OIIEHUS U CPABHEHMUS;

BBISBJISTH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX (paKTax, TaHHBIX
Y HAOJIIOICHUSIX, OTHOCSAIIUXCS K (PU3NUECKUM SBIICHUSIM;

BBISIBJISITH MPUYUHHO-CIICACTBEHHBIE CBSI3U MIPU U3YYEHUU (PU3NUECKHUX SBICHUHN U
MPOIIECCOB, JENaTh BBIBOABI C WCIOJb30BAHUEM JEAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh TUTIOTE3bI O B3AUMOCBSI3SIX (DU3NUECKUX BEIMYUNH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHOM (u3nYecKor 3amadu
(cpaBHEHHE HECKOJBLKUX BAPUAHTOB PEIIEHUs, BEIOOP HarbOoIIee MOAXOASIIET0 ¢ YIETOM
CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPUEB).
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Ba3oBble uccienoBare/1bCKue JelCTBHA

UCIIOJIb30BATh BOMPOCHI KAK UCCIE0BATEIbCKUI NHCTPYMEHT MMO3HAHNUS;

MPOBOJIUTh MO CaMOCTOATEILHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOKHBIN
(bU3UYECKHl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIe0BaHNE (PU3UUECKOTO SIBJICHUS,

OILICHMBATh HAa MPUMEHUMOCTD U JIOCTOBEPHOCTH MH(POPMAIIHIO, TTOTYYCHHYIO B X0J1€
UCCIIEAOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (OPMYJIUPOBATH OOOOIIEHUSI M BBIBOABI MO pe3yJbTaTam
MPOBEAEHHOT O HAOIOICHM S, OMBITA, UCCIICIOBAHMUS;

IPOTHO3UPOBATH BO3MOXKHOE JalibHEMINEe pa3BUTHE (PU3NUECKUX IPOIIECCOB,
a TaKXe BBIIBUTATh TMPEATNONOKEHUSI 00 WX pa3BUTUM B HOBBIX YCJIOBHSX U
KOHTEKCTaX.

Pabora ¢ undopmanueii:

NPUMEHATh pa3JIM4YHbIE METOJbl, HMHCTPYMEHTBI M 3alpOChl MpPH IOUCKE
U orOope MHGOpPMALUU WM JIAHHBIX C YYETOM NPEIJIOKEHHON ydueOHOM (u3nueckon
3a/1a4u;

aHAJIM3UPOBAaTh, CUCTEMATH3UPOBATh W  HHTEPIPETUPOBATH  HMHQPOPMALIHIO
pa3IMYHbIX BUIOB U (POPM IPEICTABICHUS;

CaMOCTOATENILHO BBIOMpPAaTh ONTUMAIBHYIO (POPMY MpecTaBIeHUs HHPOpPMALIUU U
WUIIOCTPUPOBATh pPEIIaeMbIe 33Jla4yd HECJIOKHBIMA CXEMaMH, JuarpaMMamMu, WHOU
rpadukoi U UX KOMOMHAIUSIMHU.

KoMmyHHKAaTHBHbIE YHUBEPCAJIbHbIC Y4eOHBIE 1eiiCTBUSA:

B X0J¢ 00CyXJeHUs y4eOHOro marepuasna, pe3yJbTaToB JabopaTOpHBIX pPadoT
U TIPOEKTOB 3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYXIaeMOWl TEMBbI M BBICKa3bIBATh
u7ey, HalEeJCHHbIE Ha peHIeHHe 3aJadyd U ToJjAepKaHue OJarokenareabHOCTH
0OIIIeHMS;

COIIOCTABIIATH CBOM CYXKIEHHUS C CYXACHUSAMHU JPYrUX YYaCTHUKOB JMAJIOra,
OOHapyXHMBATh Pa3IMN4Me U CXOACTBO MO3UIINK;

BBIPaYKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3yJIbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHNUS, TPOEKTA).

IOHKMMAThb U UCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHON U HHIUBUAYAIbHON pabOThI
IPU PELIEHUN KOHKPETHOM Pu3nuecKkoil mpoodieMbl;

MPUHUMATH €I COBMECTHOM JIEATEIbHOCTH, OPTaHW30BBIBATh NEHCTBHUS MO €&
JOCTHKEHHIO: PACIPEeNIATh PO, 00CYKIaTh MPOIECCHl U Pe3ylbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHUSI HECKOIBKUX JIFO/ICH;

BBITOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO PE3yJibTaTa 1o CBOEMY
HaMpaBJICHUIO U KOOPIAUHUPYS CBOU JEHCTBUSI C IPYTUMH YI€HAMH KOMaH/IbI;

OLICHWBAaTh KAauyeCTBO CBOETO BKJIaJa B OOIMMUNA TPOAYKT MO KPUTEPHUSM,
CaMOCTOATENHFHO C(HOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJICH CTBHUI.
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PeryasiTuBHbIC YHUBEPCAJbHbIC y4eOHbIE 1eHCTBUS
Camoopranuzanmus:

BBISIBJISITH TPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYalUsSX, TpPeOYIOIINX
JUTSI perieHust (GPU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3JIMYHBIX MMOAXO0/1aX MPUHITHS PEIICHUN (MHIUBUYaTbHOE,
MPUHATHE PELICHUS B TPYIIIE, IPUHATHE PELICHUN TPYIINON);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pelIeHUsl (PU3NYECKOi 3aauu Wi TUIaHa
UCCIIEIOBaHUA C YYETOM MMEIOUIUXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMeHTHPOBATh MPeAJIaracMble BAPUAHTHI PEILICHUN;

JieNath BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3 PEILLICHUE.

CaMOKOHTPO/Ib, IMOLMOHAIBHBII HHTEJIEKT:

JaBaTh AICKBATHYIO OLIEHKY CUTYAallMH U NpPeJIararh IiaH €€ U3MEHEHHUS;

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

BHOCUTb KOPPEKTUBbI B JEATEIBHOCTh (B TOM 4YHUCIE€ B XOJ BBIINOJHEHUS
(U3NYECKOr0 HCCIEIOBAaHUS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIIUXCSA CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEJIA U YCIOBUSAM.

CTaBUTh C€€0s1 HAa MECTO JAPYroro 4eloBeKa B XOJ€ CIOpa WU IHUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOrO.

OpU3HaBaTh CBOE MNpPaBO HA OWIMOKY MNpH pelIeHHH (U3MUYECKUX 3a1ad WU
B YTBEPXKIECHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ MPABO APYTOro.

HNPEAMETHBIE PE3YJIBTATBI

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

UCTIOJBh30BaTh TOHATHSA: (PU3MYECKHE M XUMHUYECKHE SIBICHHs, HAOIIOICHUE,
OKCIIEPUMEHT, MOJIEb, THUIIOTE3a, SAUHUIIBI (DU3UYECKUX BEIWYWH, aTOM, MOJIEKYJa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEpPIOE, KUAKOE, Ta3000pa3HOE), MEXaHUUECKOE
IBIDKEHWE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaeKTOpHS,
paBHOACHCTByIomas cui, naedopmanus (ympyras, IJacCTUYECKasi), HEBECOMOCTb,
COOOIIArOIIHNECs COCY/IbI;

paznuuarh siBIeHUs (quddysus, TemioBoe ABWKEHHWE YacCTHI[ BEIECTBa,
paBHOMEpPHOE JBUKCHUE, HEPABHOMEPHOE JIBM)XCHHUE, UHEPIUS, B3aUMOJCHCTBUE TeT,
paBHOBecHE TBEPABIX TEN C 3aKPEIUIEHHOM OChIO BpallleHUs, Tepeaadya JdaBICHUS
TBEPABIMUA TEJIAMHM, KUAKOCTSIMH M Ta3aMu, aTMoc(epHOe MaBlieHWe, TUIaBaHUE Tel,
MIPEBPAIICHAS MEXaHUYCCKOW DHEPruu) IO ONMUCAHWUI0 MX XapaKTEPHBIX CBOWCTB M
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UICCKOE SBICHUE;

pacrto3HaBaTh MPOSBICHHEC H3YYEHHBIX (DU3UYECKUX SIBICHHH B OKPYKAIOIIEM
MUpE, B TOM dnciie (U3NIECKUE SIBICHUS B IPUPOJIC: TPUMEPHI IBMXKCHUS C Pa3TMUHBIMU
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CKOPOCTSIMA B KMBOW M HEXWBOW IMPUPOJE, NECUCTBUE CHIIBI TPEHUS B IPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBJICHHUS Ha >KMBOM OpraHu3M, IUIaBaHUE PbIO,
pbluard B Telie YEJOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a/ladyy B Y4YEOHYIO,
BBIJICJISITH CYIIECTBEHHbBIC CBOMCTBA (TTPU3HAKK) (PU3UUECKUX SIBJICHMUIA;

OMUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (PUBMYECKUE SIBJICHUS, HCIOIb3YS
dbu3nyeckre BeIMYMHBI (Macca, 00bEM, TJIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTb,
CpEIIHSISl CKOPOCTh, CHJIa YIPYIrOCTH, CUJIa TSKECTH, BEC Te€ja, CUJIa TPEHUS, J1aBJICHHUE
(TBEpmoro Tema, KUIKOCTH, Trasa), BBITAJIKWBAIONIAs CHJIAa, MEXaHWYecKas padoTa,
MOIIIHOCTh, TUICYO CHJIBI, MOMEHT CHJIbI, KOA(D(PHUIIMEHT TMOJIE3HOTO JCHCTBUS
MEXaHMU3MOB, KMHETHYECKass W MOTEHUUAJIbHAsI SHEPrus), MpH ONUCAHUM TPABHIIBHO
TPaKTOBATh (PU3UUYECKHUI CMBICI UCIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYEHHUS U €IUHUIIbI
bu3MUeCKUX BETUYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO (DHU3UYECKYIO
BEJIMYMHY C JPYrUMHU BEJIMYMHAMH, CTPOUTH TpaduKU H3YyYEHHBIX 3aBUCHUMOCTEU
(bu3MUEeCKUX BETUYMH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PM3WUYECKHE SBJICHUS W TIPOIIECCHI, HUCIIOIB3YS
MpaBujia CJIOKEHUS CUJ (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3axoH Ilackans, 3akoH
Apxumena, IpaBUJIO paBHOBECHS phiuara (010Ka), «30JI0TOe IPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHUSI MEXaHWYECKOM HIHEpPruu, mpu 3TOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY
3aKOHA M 3aMKChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATHh (DU3MYECKUE SIBJICHUS, MPOIECChl M CBOMCTBA TEl, B TOM YHUCIE U
B KOHTEKCTE CHUTYallUld MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbISABIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHUE M3 |—2 JOTrHYecKux IIaroB
c onopoil Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3NYECKHUX SIBICHHM, (PU3NUECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemarh pacuéTHble 3aayu B 1—2 JeHCTBHS, WCMOJIB3YysSd 3aKOHBI U (OPMYJIBI,
CBSI3BIBAIONINE (PH3NYECKUE BETUIMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a41 3alUChIBATh
KpaTKOE€ YCJIOBHE, MOACTABIATh (U3MUECKUE BEIMYMHBI B (OPMYJIBl U TPOBOIUTH
pacuéThl, HAXOAUTh CIIPABOYHBIE TAHHBIE, HEOOXOIUMBIE JUTSI PEIICHUS 33]1a4, OTICHUBATh
PEaTMCTUYHOCTD MOJTY4E€HHON (PU3UUEeCKON BETUYUHBI,

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE€ MOXHO PEHIUTh MPH MOMOIIUA (PU3NYECKUX
METOZOB, B OIMCAHUM HCCIEOOBAaHUS BBIICIATh IPOBEPAEMOE MPEANOI0KEHUE
(rumnotesy), pa3inyaTh U UHTEPIPETUPOBATH MOJTYYCHHBIN pe3yJIbTaT, HAXOUTh OUTHOKU
B XO/JI€ ONBITA, I€JIaTh BHIBOJBI 10 €TI0 PE3YyJIbTaTaM;

MPOBOJIUTH OMBITHI MO HAOMIOJCHUIO (PU3UYECKUX SIBJICHUU WU (PU3HUECKUX
CBOMCTB Tes: (OpMYyIUpPOBATH MPOBEPSIEMbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY
U3 MPEJIJIOKEHHOT0 000PY10BaHUs, 3alIUChIBATh X0/ ONbITa U ((OPMYJIUPOBATH BHIBOJIBL;

BBITIOJIHSITh MPSMbBIC U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tella, 00bEMA, CHUITbI
U TeMIIepaTyphl C MCIIOJIb30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMKCHIBAThH
MOKa3aHUs MPUOOPOB C YUETOM 3aJIaHHOM a0COIOTHOM IMOTPEITHOCTH U3MEPCHHIA;

IPOBOJINTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHON (PM3NUYECKON BEIMUUHBI OT IPYron
C HCTIOJIb30BAHUEM TIPSIMBIX H3MEPEHHH (3aBUCUMOCTH TYyTH PABHOMEPHO JBIKYIIIETOCS
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TeJa OT BPEMEHU JIBUKEHUS TEJa, CHIIbl TPEHUS CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKU TOBEPXHOCTEH TEN W HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIONIAJIU
CONPUKOCHOBEHUSI TEJ, CUJbl YINPYrOCTH OT YAJWHEHUS TMPY>KUHBI, BHITATKUBAIOIICH
CUIbl OT O0ObEMa MOrPYKEHHOM YacTH TeJla M OT IUIOTHOCTU JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH TeJa, OT TNIYOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUI
MJIaBaHUsl TeJ, YCJIOBUM paBHOBECHUS pblyara U OJOKOB, y4acCTBOBATh B IJIAHUPOBAHUU
y4eOHOTO HCCIeAOBaHUs, COOMpPATh YCTAHOBKY U BBIMOJHATH HW3MEPEHUS, CIEIys
MPENJIOKEHHOMY TUIaHy, (UKCUPOBATh pE3yJAbTaThl IMOJYYEHHOW 3aBUCUMOCTH
bu3NUeCKNX BEIMYMH B BUJE TMPEMJIOKCHHBIX TAONWIl UM TPapuKOB, J1e€JaTh BBIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHuUS;

IPOBO/IUTH KOCBEHHbIE HM3MEPEHUsS (PU3NUYECKUX BETUYUH (IJIOTHOCTH BEIECTBA
JKUJIKOCTH W TBEPAOrO Tejla, CHJIAa TPEHUS CKOJIbKEHUs, JaBIEHHWE BO31yXa,
BBITAJIKMBAIOIAs CUJIA, IEUCTBYIONIAs Ha MOTPYKEHHOE B dKUJKOCTh TEN0, KOADUIIMEHT
MOJIE3HOT0 ACHCTBUS MPOCTHIX MEXAaHU3MOB), CIIEAYS MPEAOKEHHOW MHCTPYKIUU: TIPU
BBITIOJTHEHUW W3MEPEHH COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY WM BBIYHCISATH
3HAYCHUE NCKOMOM BEJIUYHUHBI;

coOmoaTe TMpaBWia TEXHUKH O€30MacHOCTH MpH padoTe ¢ Jab0paTOpHBIM
000pyJI0BaHUEM;

yKa3bIBaTh MPUHIUIIBI JIEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPONCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIIUECS COCY/bl, OapOMETp, pblyar, MOABMKHBIA U
HEMOJIBYXKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTD;

XapaKTepU30BaTh MPUHILMIBI JEUCTBUS H3YUYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOUCTB C OMOpOM Ha HMX ONUcaHus (B TOM 4YHCIE: MOIIMIMIHUKH, YCTPOMCTBO
BOJONIPOBOJIA, THUJPABIMYECKUN IPECC, MAHOMETpP, BBICOTOMEpP, MOPLIHEBOM HACOC,
apeoMeTp), UCIONb3Yysd 3HAHUS O CBOMCTBaX (DU3WUYECKUX SIBICHHN M HEOOXOAUMBIE
bu3nuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOUTHh TMPUMEPHI (HAXOAUTh HWHOOPMAIMIO O MpPUMEpax) MPaKTHIECKOTO
WCIIOJIb30BaHUST (PU3NYECKUX 3HAHWUW B TIOBCEIHEBHOM JKM3HU I OOECTeueHUs
O0e3omacHOCTH TpU OOpalleHuu C NpudopaMu M TEXHUYECKHMMH YCTPOWCTBAMU,
COXPAHEHMS 3I0POBbsI U COOJIIOJICHUSI HOPM IKOJIOTUYECKOTr0 MOBEACHUS B OKPY>Karolen
cpene;

OCYHIECTBJIAITH OTOOp MCTOYHMKOB WH(pOpManuu B HMHTEpHETE B COOTBETCTBUU
C 3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI U MyTEM CpPABHEH Usl
pPa3IUYHBIX UCTOYHUKOB BBIIEISATh MH(OpPMAIIUIO, KOTOPas SBJISIETCS MPOTUBOPEUNUBOM
WJIM MOXKET OBITh HEOCTOBEPHOIA;

WCIOJIb30BaTh TPU  BBIMIOJHEHUW YYEOHBIX 3aJlaHUl  HAYYHO-TIOMYJISIPHYIO
auTeparypy (U3UYECKOro COJepXKaHUsl, CIPAaBOUYHBICE MaTepHualbl, PECypChbl CETH
Wntepuer, Bnaaerb mnpuéMaMu KOHCIIEKTUPOBAHUS  TEKCTa, MpPeoOpa30BaHUS
nH(pOpMaIIMK U3 OHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHBIC U YCTHBIE COOOIICHUS Ha OCHOBE
2-3 ucTouyHUKOB WH(poOpManuu (U3NUECKOTO COACpPNKAHUSA, B TOM YHCIE MTyOIHMYHO
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JieNnaTh KpaTKUE COOOIICHHS O pe3yibTaTax MPOEKTOB WM y4eOHBIX HCCIICIOBaHUM,
IpU 3TOM T'PaMOTHO HCIOJIb30BaTh M3YUYCHHBIM MOHSITUHHBIN anmapar Kypca (U3UKH,
CONPOBOXAAaTh BBICTYIUICHUE MPE3CHTALAEH;

IIPU BBITIOJIHEHUHU Y4€OHBIX TPOEKTOB U UCCJIEIOBAHUM paclpeieisiTh 00I3aHHOCTH
B IPYIIIE B COOTBETCTBUU C MTOCTABJIEHHBIMU 3a/1a4aMU, CJIEAUTH 3a BHIIOJHEHUEM IJIaHA
NEeUCTBUM, aJIeKBaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATECILHOCTb TPYIIIIHI,
BBICTPaWBaTh KOMMYHUKATUBHOE B3aMOJICMCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIHUX.

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

WCIIOJTb30BaTh MOHATHSI: Macca U pa3Mepbl MOJICKYJI, TETUIOBOE JIBM)KCHHE aTOMOB U
MOJIEKYJI, arperaTHbI€ COCTOSIHHS BEI[ECTBA, KPUCTALIMYECKHE W amMopQHBIC Tena,
HACBINIEHHBIN W HEHACHIICHHBIN Tap, BJIAKHOCTh BO3AyXa, TEMIEPATypa, BHYTPEHHSS
DHEPrusi, TEIUIOBOW JBHUTATENb, dJIEMEHTAPHBIA AJIEKTPUUECCKUNA 3apsijl, AJIEKTPUIECKOEe
T0JIe, MPOBOAHUKH U JMAJICKTPUKH, TOCTOSTHHBINA JIEKTPUICCKUI TOK, MATHAUTHOE TI0JIC;

pa3nuyaTh SIBJICHUA (TEIIOBOE PACIIMPEHUE U CXKaTue, TeIIonepeaada, TemioBoe
paBHOBecHe, CMaduBaHWE, KaMWULIPHBIC SBJICHUS, WCIApPCHHUE, KOHJICHCAIHS,
TUJIaBJICHUE, KpHUCTAJUIA3AIUs (oTBepaeBaHue), KUTICHHE, Terionepenaya
(TETUTOMPOBOHOCTh, KOHBEKIHS, HW3Iy4EHHUE), JIJICKTPHU3AIUAS TEN, B3aWMOJICHCTBHE
3apsifioB, JCHCTBUSL DJEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBHE
MarHuTOB, JCHCTBME MArHUTHOTO TOJII HA MPOBOJHHUK C TOKOM, DJIEKTPOMAarHWTHas
WHIYKIMS) TIO OINHWCAHWIOD WX XapaKTepHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOINUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacmo3HaBaTh MPOSBICHUE W3YyYEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM
MHpE, B TOM 4HuCie (U3HUECKHUE SBJICHUS B NPHPOJEC: TMOBEPXHOCTHOE HATSIKCHHUE W
KaMWUIPHBIE SIBIICHUS B TPUPOJE, KPUCTALIBI B Tpupozae, uzmydeHue CoiHila,
3aMep3aHre BOJIOEMOB, MOPCKHE Opu3bI, 00Opa3oBaHWE POCHI, TyMaHa, WHEs, CHeEra,
AJIEKTPUYECKHE SIBICHUS B aTMoc(hepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJsie 3eMitu, Jiped MOIFCOB, POIh MATHUTHOTO OIS TSl )KU3HUA Ha 3emile, TOJISIpHOe
CUSHUE, TPU OTOM TMEPEBOJUTH TPAKTHYECKYIO 3a1ady B YYEOHYIO, BBIICISATH
CYIIIECTBCHHBIE CBOWCTBA (MPU3HAKH) (PU3HUECKUX SBICHU;

ONKCHIBaTh M3YUYCHHBIE CBOWCTBA Tel H (DU3UYECKUE SBIICHUS, WCIOIB3YS
bu3nUecKkrue BETUYMHBI (TeMIepaTypa, BHYTPEHHSS JHEPTHUs, KOJUYECTBO TEIUIOTHI,
ylleNibHasl TETIOEMKOCTh BEIIECTBA, yJebHAsl TEIUIOTA TUIABJICHUS, yleiIbHas TEIoTa
napooOpa3oBaHus, yAeTIbHas TEIUIOTa CTOPaHUsl TOIUINBA, KOO(PQHUIMEHT IMOIE3HOTO
JEUCTBUS TETUIOBOM MAITMHBI, OTHOCUTENIbHAS BIAKHOCTh BO3AyXa, JJICKTPUUYSCKHM
3apsifl, CHJia TOKa, MJIEKTPUUECKOE HATIPSKEHHE, COMTPOTUBIICHNUE MPOBOTHUKA, YIAEIHHOE
COIIPOTHUBIICHUE BEIIECTBA, Pad0OTa M MOITHOCTH AJICKTPHUECKOTO TOKA), TIPH OMUCAHUN
MPABWIIBHO TPAKTOBAaTh (PU3WYECKUA CMBICIT HCIIOJIb3yEMbBIX BEJIMYWH, 0003HAYCHUS U
CAUHUIBI  (DU3UYECKUX BEIIMYMH, HAXOAUTh (OPMYJbI, CBA3BIBAIONINE JIAHHYIO
(GU3MYECKYI0 BEIMYUHY C JPYrUMU BEIWYMHAMH, CTPOUTh TpaduKH HW3yIECHHBIX
3aBHCHMOCTEH (DU3UYCCKUX BEITMYHH;
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XapaKTepU30BaTh CBOMCTBa Tel, (DU3WUYECKHE SBJIECHUS M IPOIECCHI, MCIOIb3YS
OCHOBHBIC TOJIOKCHHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHMS BEIECTBA,
MPUHIIUAI CYNEPITO3UIUHU MoJieH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS 3apsija,
3akoH Oma g ydacTka 1enu, 3akoH J[koyms—JIeHna, 3aKOH COXpaHEHHS! YHEPIruu,
IIPU ATOM JIaBaTh CJIOBECHYIO POPMYJIMPOBKY 3aKOHA U 3aMUCHIBATH €M0 MATEMAaTHYECKOE

BBIPAKECHHUE;
OOBSCHATHh (PU3UYECKHE TPOIECChl U CBOWMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyallUi  NPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUYHUHHO-

CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 |1 —2 TOTUYECKUX IIaroB ¢ Omopoit Ha 1-2
W3YYCHHBIX  CBOMCTBA  (U3MYECKUX  SBJICHUM, (PU3WYECKUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEN;

pematb pacy€THble 3a7auu B 2—3 JEHCTBUA, HUCMONb3YS 3aKOHBI M (DOPMYJIBI,
CBSI3bIBAIONINE (PU3NYECKHE BETMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33a4M 31 ChIBATh
KpaTKOE YCJIOBHE, BBIABJISTH HENOCTATOK JAHHBIX JUISl PELICHUs 3a7aud, BHIOMPAThH
3aKOHBI U (HOPMYITBI, HEOOXOIUMBIE JJIsI €€ PEIICHHUS, TPOBOAUTH PACUETHI U CPAaBHUBATH
MOJIYYCHHOE 3HaYeHNe (PU3MYECKON BEJIMUNHBI C U3BECTHBIMH JIAHHBIMU;

pacmto3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIMHU (PU3NIECKUX
METOZIOB,  HUCIIOJB3YysS  OMHCAaHWE  KCCIECIOBAHUS,  BBIICISATH  IPOBEPSIEMOE
MPEANONI0KEHNE, OLEHUBATh MPABWIBHOCTh TOpSAJIKA IIPOBEIACHUS MCCIEIOBAHMS,
Jie1aTh BBIBOJIBL;

IPOBOJIUTH OMBITHI MO HAOMIOJAEHUIO (U3NYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB TeJ (KanWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUSI BO3/1yXa OT €ro o0béma,
TEMIIEPATYPhl, CKOPOCTH Mpoliecca OCTHIBAHUS U HarpeBaHUs MPU U3ITYYECHUU OT IIBETa
u3nnydaromed  (MOTJIoNIaronie)  MOBEPXHOCTH,  CKOPOCTh  HMCHApeHUsi  BOJBI
OT TeMIlepaTypbl XKUJIKOCTU M IUIOMIAJAA €€ TOBEPXHOCTH, OJJICKTpPU3alMs Tel U
B3aMMOJCHCTBHUE AJIEKTPUUYECKUX 3apAJIOB, B3aMMOJICHCTBUE MOCTOSHHBIX MAarHWTOB,
BU3yaJIM3alldsl MATHUTHBIX MOJEH MOCTOSIHHBIX MarHUTOB, I€MUCTBUSI MArHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENS
MOCTOSSHHOTO TOKa): (OpMyIUpOBaTh MPOBEPSEMBIC TPEANOIOKEHUSI, COOMPATH
YCTaHOBKY U3 MPE/II0KEHHOT0 000PYI0BAHMS, OTIMCBIBATH XOJ1 ONbITA U (HOPMYITHPOBATH
BBIBO/IbI;

BBITIOJIHATh TPSMbIE H3MEPEHUS TeMIepaTyphbl, OTHOCUTEJIHHOM BIAKHOCTH
BO3/lyXa, CWJIbI TOKa, HAMNPSXKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX MTPUOOPOB H
JNATYUKOB (PU3NUECKUX BEJIIMYMH, CPAaBHUBATHb PE3ylbTaThl HM3MEPEHUU C Yy4ETOM
3aJIaHHOU a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOW (PU3NUECKON BEIMUMHBI OT JPYrou
C HCIOJB30BAHMEM NPSIMBIX H3MEpPEHUN (3aBUCUMOCTH COINPOTHUBIICHUS] TPOBOJIHHUKA
OT €r0 JJIMHBI, TUIOIAAHN [MONEPEYHOr0 CEYEHUS U YIETbHOIO COMPOTUBIICHHS BEILIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UAYIIET0 Yepe3 MPOBOAHUK, OT HAMPSIKEHUS HAa TMPOBOHUKE,
UCCIIEI0OBAaHNE MOCIEA0BATEILHOIO M MapalIeIbHOTO COEAUHEHUNM MPOBOJHUKOB):
IUTAHUPOBATh HCCIIEAOBAaHUE, COOMPATh YCTAHOBKY M BBITIOJHATH W3MEPEHUS, CIICTYS
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MPEJIOKEHHOMY TIJIaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BUJIE
Ta0IUIl U TPaQUKOB, AEJIaTh BEIBOABI IO pe3yjIbTaTaM UCCIIEI0BAHNUS;

MIPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKHUX BETUYHH (yAETbHAs TEIMII0EMKOCTD
BEIIECTBA, CONPOTUBIICHUE MPOBOAHMKA, pad0OTa U MOIIHOCTh 3JEKTPUUECKOTO TOKA):
IUIAHUPOBATh  M3MEPEHUs, COOUPATh HKCIEPUMEHTAIBbHYIO YCTAHOBKY, CIEIys
MPEAJIOKEHHON HHCTPYKIIUH, U BEIYUCIISITH 3HAUCHUE BEJTUYUHBI;

coOirofaTh TMpaBWiia TEXHUKH Oe30macHOCTH Tpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MPUHLMIBI JEUCTBUS H3YUYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX ONHUCAaHHS (B TOM YHCIE: CUCTEMA OTOIUIEHUS JIOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETYUK DICKTPUUECKOU
OHEPruHU, DJIEKTPOOCBETUTEIbHBIE MNPUOOPHI, HAarpeBaTelIbHbIE AIEKTPONPUOOPHI
(mpumepbl), SJIEKTPUUECKUE MPEIOXPAHUTENTU, SIEKTPOMATHUT, AJIEKTPOJBUTATEIb
MOCTOSIHHOTO TOKAa), HWCIMOJb3ys 3HAHUS O CBOMCTBaX (U3MYECKUX SIBJICHUU U
HeoOXoIMMbIe (PM3HYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCThIE TEXHUYECKUE YCTPOMCTBA W HU3MEPUTENIbHBIE MPUOOPHI
M0 CXEMaM U CXeMaTHUYHbIM PUCYHKaM (KUIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBHUIaTellb BHYTPEHHErO CrOpPaHUsl, SJEKTPOCKOI, PEOCTaT), COCTABIIATH
CXEMBI 3JIEKTPUYECKUX LEMel C MOCIeAOBATEbHBIM M MapajUIeIbHBIM COEIUHEHUEM
3JIEMEHTOB, pa3nyasi yCJIOBHbIE 0003HAUEHHUS FJIEMEHTOB JICKTPUUECKUX LIETel;

NPUBOIUTh TPUMEPHl (HAXOMUTh WHGOPMAIMIO O TpHUMEpax) MPaKTUIECKOrO
UCIMOJb30BaHUsl (PU3MYECKUX 3HAHWA B TIOBCEJHEBHOM JKU3HM Uil 0OOeCrHeyeHHs
0€30MMacHOCTH MPH 00pallleHHH ¢ TPUOOpaMH U TEXHUYECKUMU YCTPOICTBaMH, COXPaHEHHS
370POBBSI U COOJTIOICHUS] HOPM SKOJIOTMUYECKOT0 TIOBEICHHS B OKPYKAIOLIEH Cpejie;

OCYHIECTBIISITh MOUCK WHMOpManuu Quanyeckoro coaepxkanuss B HHTepHere,
Ha OCHOBE HMMEIOIIUXCA 3HAHUW W NMYTEM CPABHEHUS JTONOJHUTEIbHBIX HWCTOYHUKOB
BBICTISATh MH(OpMAIMio, KOTopasi SBISETCS NPOTUBOPEUYMBOM WM MOXKET OBITh
HEIOCTOBEPHOM;

WCIIOJI30BaTh TIPU  BBIMIOJIHEHUHM YYE€OHBIX 3aJlaHuid  HAYYHO-TIOMYJISIPHYIO
auTepatypy (U3NYECKOTO COAEp)KaHMs, CHPaBOYHBIE MaTepuaibl, PEeCypCchl CETU
WuTtepHer, Bnaaerb MNpuéMaMUd KOHCIEKTHPOBAaHUSA TEKCTa, MpeoOpa3zoBaHusd
uH(OpMAIK U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE MHCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHHUsA, 00001mas
uH(DOpPMAIINIO U3 HECKOJIBKUX MCTOYHUKOB (DU3UYECKOTrO CONEpKaHHsS, B TOM YHUCIE
nyOJIMYHO  MPEACTAaBIATh  PE3yNbTaTbl  MPOEKTHOM WM KCCIEN0BaTEIbCKOU
JEeSATENbHOCTH, TP 3TOM I'PAMOTHO HMCHOJIb30BATh M3YyYEHHBIN MOHSATUWHBINA anmapar
Kypca (pu3uKu, COMPOBOKIATh BHICTYIIJICHUE TTPE3CHTAIIUEH;

OpU BBINOJHEHUH YYEOHBIX MPOEKTOB U MCCIEIOBAaHUN (PU3UYECKUX MPOLECCOB
pacnpenensTh 00sI3aHHOCTH B T'PYINE B COOTBETCTBUM C IOCTABICHHBIMH 3aJauaMH,
CIIEIUTh 3a BBINOJHEHHEM IUIAaHA JIEUCTBUH M KOPPEKTUPOBATh €ro, aJIeKBaTHO
OLICHMBAaTh  COOCTBEHHBI  BKJAJ B  JIEITEIBHOCTh  TPYIIbI, BBICTPaUBaTh
KOMMYHHUKAaTUBHOE B3aUMOJIEUCTBHE, MPOSBIISIS TOTOBHOCTh pa3peiaTh KOH(IUKTHIL.
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K koHiy oOyuenuss B 9 kiiacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM ypPOBHE
JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUM:

WCITOJIb30BaTh TOHATHS: CHCTEMa OTCUéra, MaTepHalbHas TOYKa, TPACKTOPHSI,
OTHOCHUTEIIbHOCTh MEXaHHUYECKOTO JBYKCHHS, nedopmanus (ympyras, TIacTHIEcKast),
TpEeHUe, IEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTH U MEPETPY3KH, IICHTP TAKECTH,
abCONIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPAOrO TeJa, pABHOBECHE, MEXAHUYECKHE
Kosie0aHus U BOJIHBI, 3BYK, HHPPA3BYK H YIBTPA3BYK, dJICKTPOMArHUTHBIE BOJHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
Y TIOTJIONIEHUS, anbda-, 6eTa- 1 TaMMa-u3TydeHUs], U30TOIIbI, SiFepHAas SHEPTeTHUKA;

pa3nuyarh sBJIeHUs (PaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJIMHEHHOE TBUKEHNE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBIXKEHHE, CBOOOIHOE MaJieHUE Tell, pABHOMEPHOE
JBKEHUWE TI0 OKPYXHOCTH, B3aUMOJEHUCTBHE Te€J, PEaKTUBHOE JBHXKEHHUE,
KojieObaTeIbHOE JIBIDKEHHUE (3aTyXarollue W BBIHYXKICHHBIC KOJieOaHUWs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTPAKEHUE 3BYKA, TIPSIMOJIMHEHHOE PaCIIPOCTpaHEHHUE, OTPaXKEHUE
U TIPEeJIOMJICHUE CBETA, MTOJTHOE BHYTPEHHEE OTPasKEHUE CBETA, pa3ioKeHHe OeIoro cBeTa
B CICKTP U CIIO)KCHHE CIIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa, E€CTECTBCHHAS
pPaIMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3TYyUCHHUS ) TI0 OTTMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX TaHHOE (U3HIECKOE
SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3UUECKUX SIBJICHUI B OKPYXKAIOIIEM MUPE
(B ToM uncne pusudeckre SBICHUS B MIPUPOJIC: MPHIUBBI M OTJIUBBI, IBHIKCHHUE TUUTAHET
CoJIHEYHOH CHCTEMBI, PpEaKTUBHOE JBMKCHHUE KUBBIX OPTraHW3MOB, BOCIIPHATHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHUYECKHE BOJHBI, IIyHAMH, 5X0, I[BETa TeT,
ONTHYECKWE  SBJICHWS B  TPUPOAC, OWOJOTMYECKOE  JICHCTBHE  BHIAMMOTO,
yIbTPaPUOIETOBOrO0 U PEHTICHOBCKOTO M3IYyYE€HHM, €CTECTBEHHBIM pPaJTUOAKTHUBHBIN
(G oH, KOCMUYECKHE JTyYH, paJUOAKTUBHOE U3TydEeHUE PUPOTHBIX MUHEPAJIOB, JIEHCTBHE
pPaIMOAKTUBHBIX W3Iy4eHWW HA OpraHU3M 4YeJlOBeKa), MPU OTOM TEPEBOIAUTH
MPaKTUYECKYIO 3a7a4y B y4ye€OHYIO, BBIIENSATH CYHIECTBEHHBbIE CBOMCTBA (MPHU3HAKH)
bu3znyecKux SABICHUM;

ONKCHIBATh M3YUYECHHbIE CBOWMCTBA Tl M (DU3UUECKUE SIBIICHUS, HCIOJIb3Ys
bu3nueckre BEIMYUHBI (CPElIHSs] U MTHOBEHHAs! CKOPOCTh TeJla MpPU HEPABHOMEPHOM
JBWKEHUHU, YCKOPEHHUE, IMepeMelIeHHe, MyTh, YrjioBas CKOPOCThb, CUJia TPEHUS, CHUJia
YIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOJHOIO MaJIeHUs], BEC Tella, UMITYJIbC Tena,
UMITYJIbC CHJIBI, MEXaHW4Yeckass paboTa W MOIIHOCTh, MOTCHIMAIbHAS JHEPTUs Tena,
MOTHSTOTO HAaJl MOBEPXHOCTHIO 3E€MJIH, IMOTCHIIMATIbHAS DHEPTHsl CXKATOW MPYKUHEI,
KHHETHYECKas SHEPTHs, ITOTHASI MEXaHNIeCKasi SHEPTHs, TIEPUO M YacTOTa KOJIeOaHMi,
JUIMHA BOJIHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA, CKOpPOCTH CBETa, IOKAa3aTellb
MIPEJIOMJICHHS] CPEJbl), TPH ONMHCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKHM CMBICI
UCIOJIb3YEeMbIX BEJIMYMH, O003HAYCHUS U €IUHUIBI (DU3UYECKUX BEJIMYWH, HAXOJUTh
dbopMyIIBl, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU BEIMYUHAMM,
CTPOUTH TpadUKH U3YUCHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEJIIUYNH;
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XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SABJICHUS U MPOIIECCHI, HCHOJIb3YS
3aKOH COXpPAHEHUs SHEPIruM, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUIT CYNEPIO3UIIUU
CWJI, TPUHIWI OTHOCUTENTbHOCTH ['ammmes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS
HUMITYJIbCA, 3aKOHBI OTPAKEHUS M MPEITOMIICHHS CBETA, 3aKOHBI COXpPAHEHUS 3apsIOBOTO
M MacCOBOI'O YHCEN TpU SJEPHBIX PEaKIUsIX, NPU OSTOM JaBaTh CIIOBECHYIO
(bOpMyIHPOBKY 3aKOHA U 3aITUCHIBATh €r0 MATEMATUYECKOE BBIPAKEHNUE;

OOBSACHATHh (PU3UYECKHE TIPOIECCHI U CBOWCTBA TEJ, B TOM YHCJIE W B KOHTEKCTE
CUTyalllid  TPAaKTUKO-OPHUCHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  IPHYUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ Ornopou Ha 2—3
W3YYCHHBIX  CBOMCTBA  (M3MYECKUX  SBJICHUM, (PU3UYECKUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEM;

pemath pacy€THbhle 3aJaud (omMuparoliuecs Ha CcUCTeMy U3 2—3 ypaBHEHHH),
UCIOJIb3Ys 3aKOHBI M (OPMYIIbI, CBSI3bIBAIOLIUE (DU3MUYECKUE BEIUYMHBI: HAa OCHOBE
aHaJIM3a yCIIOBUS 3a/1aud 3aMHChIBATh KPATKOE YCIOBHUE, BBISBISATH HEIOCTAIONIUE WIIH
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYIBI, HEOOXOIUMBIE ISl PEIICHHS,
MIPOBOAUTH PACUYETHI U OLICHUBATH PEATMCTHYHOCTD TIOJTYYEHHOTO 3HAUYCHUS (PU3UdeCKon
BEJIMYMHBIL;

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPH MOMOIIUA (PU3NYECKUX
METOJIOB,  HMCIIOJIb3ysS  OINHWCAHWE  WCCICAOBAHMS,  BBUICHATH  MPOBEPSIEMOE
MPEANONOKEHNEe, OICHWBATh TMPABMIIBHOCTh TIOpSIKA TIPOBEICHUS WCCICAOBAHMS,
JIeaTh BHIBOJBI, MHTEPIPETUPOBATH PE3YJIbTATHI HAOIOICHUM U ONIBITOB;

MPOBOJIUTH OMBITHI O HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (DUIUIECKUX
CBOMCTB Ten (WM3ydeHHWE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS DSHEPTHUH,
3aBHCHMOCTD IepH0J1a KOJICOaHMI PY>)KHHHOT'O MasSTHHKA OT MAacChl Tpy3a U KECTKOCTH
NPYXUHBI W HE3aBUCUMOCTh OT aMIUTUTYABl MAalbIX KoOJICOAHWW, TPAMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, pasjokeHue Oeoro cBeTa B CIEKTpP, M3YYEHUE CBOWCTB
M300paXeHUsI B TJIOCKOM 3€pKajie U CBOWCTB M300paKEHHsI MpeIMeTa B COOMparomen
JIMH3€e, HaOMI0ACHUE CIUIONIHBIX U TUHEHYATBIX CIEKTPOB U3JIYUYEHHS): CAMOCTOSITEIbHO
coOuparb yCTaHOBKY U3 U30BITOYHOrO0 Habopa 000pyI0BaHNs, ONMKUCHIBATH XOJI OIbITa U
€ro pe3yJabTaThl, (POPMYIUPOBATH BHIBOIHI;

MIPOBOAUTH TIPU HEOOXOAMMOCTH CEPHUIO MIPSIMBIX M3MEPECHUM, OTIPENessi CPeIHEe
3HAYCHHE U3MEpseMON BEIWYUHBI ((POKYCHOE pacCTOSHHUE COOHMparoIiel JIMH3bI),
00OCHOBBIBATH BHIOOP CIIOCO0a U3MepeHHUs (M3MEPUTETHLHOTO TPUOOpa);

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYMH C UCTIOIh30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MTyTH OT BPEMEHH TIPH PaBHOYCKOPEHHOM JIBH)KCHHUH
0e3 HayaJIbHON CKOPOCTH, MepUuoja KojeOaHui MaTeMaTUUeCKOro MassTHUKA OT JJIMHbI
HUTH, 3aBUCMMOCTH YIJIa OTPXKEHUS CBETa OT YIJia MAJCHUS M yria MpeIoMJICHUS
OT yIJia TIaJIeHus ): IIAHUPOBATh UCCIIEIOBAHUE, CAMOCTOATENILHO COOMPATh YCTaHOBKY,
(buKCHpOBaTh PE3YNbTATHl MOTYYECHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIMYHUH B BHUJC
TaOJHIl ¥ TPaGHUKOB, ACNIATh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBAHMUS,
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IPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEJIWYUH (CPEeqHSsl CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JIBM)KEHUHU, YCKOPEHHE CBOOOJHOTO Ma/ieHus,
KECTKOCTh MPYXKHUHBI, KO3P(OULUHUEHT TPEHHUS CKOJIbKECHUS, MEXaHWU4eckas pabora u
MOIIIHOCTh, YaCTOTa U EPHO KOJIEOAHUI MAaTEMATUYECKOT0 U MPYKUHHOT O MasiTHUKOB,
ONTHUYECKAsI CUJIa COOMpPAIOLIEH JTMH3bI, PAIMOAKTUBHBIN (DOH): MJIAHUPOBATH U3MEPEHU,
coOuparb HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY W BBINOJHATH M3MEpPEHUs, CIeaAys
IPEIJIOKEHHON WHCTPYKIMM, BBIYUCIATh 3HAYEHHWE BEIMYMHBI W aHAJIW3UPOBATH
MOJIYYEHHBIE PE3YJIBTATHI C YUYETOM 33JaHHOM MTOTPEIIHOCTH U3MEPEHHI;

coOrofaTh TMpaBWia TEXHUKH Oe30macHOCTH Tipu paboTe ¢ 1abopaTopHBIM
000py/IOBaHUEM;

pas3nnyaTh OCHOBHbIE IPU3HAKU U3YYEHHBIX (PM3MUYECKUX MOJEINIEH: MaTepuabHas
TOYKA, a0COIIOTHO TBEPAOE TEJO, TOYEUHBI MCTOYHMK CBETa, JIyd, TOHKas JIMH3A,
IUTAHETapHask MOJIEIIb aTOMa, HYKJIOHHAsI MOJZIENIb aTOMHOTIO s1/1pa;

XapaKTEepU30BaTh MPUHLMIBI ACUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHCIE: CIIUIOMETP, JATYUKU MOJOKEHNUS,
pPacCTOSTHUS U YCKOPEHUSI, paKeTa, 3XO0JIOT, OYKH, MEPUCKOI, (poToanmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKON, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA
O CBOMCTBax (PM3MYECKUX SIBJICHUN U HEOOXOAUMbIEC (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH M3YYEHHBIX TEXHMYECKHUX
YCTPOWCTB, U3MEPUTEIBHBIX MTPUOOPOB U TEXHOJOTMUYECKUX MPOIECCOB MPU PEIICHUU
y4eOHO-MPAaKTUUECKUX 3a/lad, ONTHYECKHE CXEMbl MJIsi MOCTPOEHUS H300pakeHui
B IJIOCKOM 3€pKajie U COOMparoILe JIMH3E,

OPUBOJIUTH MPUMEPHl (HAXOAUTh HH(POPMALMIO O MIPHUMEpPax) MNPAKTUYECKOIO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUW B TMOBCEIHEBHOM MKU3HU [JIs1 OOecreueHus
0€30MacHOCTH TMpH OOpallleHUH C MpudopaMU U TEXHUYECKUMH YCTPOMCTBaMU,
COXpaHEHUS 310POBbS U COOTIOACHUS HOPM SKOJIOIMY €CKOr0 MOBEICHUS B OKPYKaroIien
cpexe;

OCYILIECTBIIATh MOMCK HH(pOpManuu Quuveckoro coaepxkanusi B HHTepHeTe,
CaMOCTOATENIHbHO (OPMYAMPYST TOHMCKOBBIM 3allpoc, HAXOAUTh IMYTH OINpEAeICHUS
JIOCTOBEPHOCTH IMOJIyYEHHOM MH(pOpMAllMM HAa OCHOBE HUMEIOLUIUXCA 3HAHUW U
JOTIOJTHUTENIBHBIX HCTOYHUKOB;

UCMOJb30BaTh IPU  BBIIOJHEHUM YYEOHBIX 3aJaHuil HayYHO-TIONYJIIPHYIO
auTepatrypy (U3NYECKOro COAEp)KaHMs, CIpPaBOYHBIE MaTepuaibl, PECypCchl CETU
WuTepHer, Braaerb MNpUEMaMU KOHCHEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs
MH(pOpMaIINK U3 OHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE
uH(pOpMalMM W3 HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COJEPKAHMS, MyOJIMYHO
IIPEICTABIIATH PE3YJIbTAaThl IPOEKTHOM UITM HCCIIEN0BATEIbCKON AESITEILHOCTH, ITPU TOM
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 |  OCHOBHBIE BUJIbI IEATETBHOCTH 00y4YarOIINXCS
n/m pa3zeNioB U TEM 4acoB

y4eOHOI0 IIpeIMeTa

Paznen 1. ®usuka u ee poiib

B NO3HAHUH OKPY:KAK0OIIEero Mupa

1.1 | ®usuka — HayKa 2 ®dusnka — HayKa o mpupojie. | BrigBieHHe pazmuduil Mexay GU3HIECKUMU U
O TIPUPOJIE SIBneHus IPUPOIBI. XUMUYECKUMH TTPEBPALECHUSIMH.
dusnyeckue sIBICHUS: Pacrio3HaBanue u KiraccupuKanus GU3nIeCcKuX
MEXaHUYECKHUE, TEIJIOBBIE, | SIBIICHUN: MEXAHUYECKUX, TEIUIOBBIX,
AIEKTPUYECKHE, AIEKTPUUECKUX, MAaTHUTHBIX U CBETOBBIX.
MarHUTHBIE, CBETOBEIE, Hab6monenne u onrcanue Gu3nyecKux siBJICHUN
3BYKOBBIC
1.2 | dusznueckue 2 dusnueckue BEINUNHEL. OrnpeniesieHUE 1EHBI JICJICHUS Kb
BEJINYHUHBI Nsmepenune pusnyueckux HM3MEPUTEIHHOTO IPHOOpA.

BEJIIMYMH. PU3NUECKHUE
npubopsl. [lorpemmuocts
U3MEpPEHUN
MexayHapoaHas cucrema
EIVHULL

N3mepeHnne TMHEeNHBIX pa3sMepoB TeIl U

IIPOMEKYTKOB BPEMEHU C YYETOM MOIPELIHOCTEMN.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.
N3mepenue TeMiieparypsl Ipy IOMOIIU
YKAJIKOCTHOI'O TEPMOMETPA U JaTYUKa
TEeMIIEpaTyphl.

BrlnonHeHnre TBOpYECKUX 3a1aHUH 110 TIOUCKY
CIOCOOOB U3MEPEHUST HEKOTOPBIX (PU3UUECKUX
XapaKkTEPUCTUK, HAIIPUMEP, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHUI, MAJIbIX
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MPOMEXYTKOB BpeMeHu. O0CyxIeHne
MpeajaraéMbiX Cioco0OB

1.3. | EctecTBeHHO- 2 Kak ¢dusuka u qpyrue BriaBrkeHne runores, 00bSICHIIONUX MPOCTHIE
HaY4YHBII METOA €CTECTBEHHbIC HAYKU SIBJICHUSI, HAIIPUMED:
MTO3HAHUS M3Yy4aroT IIPUPOAY. — [10YEMY OCTAHABJIMBAETCS ABUKYILEECS
EcrecTBeHHO-HayUHBIN 10 TOPU30HTAJIBHON ITOBEPXHOCTH TEJO;
METOJ O3HAHUS: — [MOYEMY B KapKyIO MOrOJly B CBETJION OEKIIE
HaOII0eHIE, ITOCTaHOBKA NpOXJaaHer, uem B TEMHOM. [Ipemnoxkenue
HAay4HOTr'0 BOMpPOCa, CIOCOOOB MPOBEPKHU TMUIIOTE3.
BBIJIBUKEHHE TUIOTE3, [IpoBeneHue nccieq0BaHus 0 NPOBEPKE KAKOM -
HKCIIEPUMEHT IO MPOBEPKE | OO TUIMOTE3bI.
TUNoTE3, 00ObSICHEHUE [TocTpoenue npocTedmmx Mozenen PU3nYecKux
Ha0JII0aEMOr0 SIBICHHUS. ABJICHUU (B BHJI€ PUCYHKOB HJIM CXEM ), HAIIPUMEP
Onucanue puznuecKux MaJICHUE MPEIMETA; TPSIMOJIMHENHOE
SBJICHUH C ITIOMOILBIO pacpoCTpaHeHUe CBETa
MOZENen
Hroro no pazaeny 6

Paznen 2. IlepBoHayajibHbIE

CBCACHHUA O CTPOCHHH BEIIECTBA

2.1

CrtpoeHue BelecTBa

1

CtpoeHue BelecTna:
aTOMBI M MOJIEKYJIbI, UX
pazmepsl. ONBITHI,
JIOKa3bIBaIOIIHNE
JMCKPETHOE CTPOCHUE
BEIllECTBA

HaGmonenne u nuHTEpIpeTanus ONbITOB,
CBUJIETEIILCTBYIOIMNUX 00 aTOMHO-MOJICKYIISIPHOM
CTPOCHHUH BEIIECTBA: OMBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJICKYJT

C UCTOJb30BaHUEM (poTOrpaduil, MoTydeHHBIX
Ha aTOMHOM CHUJIOBOM MHKpockorie (ACM) —
naboparopHas padbora o teme: «O1eHKa
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JMaMeTpa aToMa METOJIOM PsIIOB
(c ucnonb3zoBanueM pororpaduii).
Ornpenenenure pa3MepoB MajlbIX Tell

2.2 | JIBIXEeHHUE U
B3auMMOJICHCTBHUEC
YaCTHII BEIIECTBA

JIBU>KEHHE YaCTHII
BemecTBa. CBsI3b CKOPOCTH
JIBIDKCHUS YaCTHIL

C TEMIEPaTypOu.
bpoyHoOBCKOE 1BHXKEHMUE,
g dysus.
B3anmonericTBue yacTuig
BEILECTBA: IPUTSIKEHHUE U
OTTAJIKUBAHHE

HabGmonenue u 00bsicHeHuE OPOYHOBCKOTO
JIBUKEHUS U sBIIeHUs TudPy3un.

[IpoBeneHne u 0ObSICHEHHE OIBITOB

M0 HaOJIIOICHUIO TEIIOBOT'O PacIIipPEHUS Ta30B.
[IpoBenenue u 00bICHEHUE OMBITOB IO
OOHAPYKEHHUIO CUJI MOJIEKYSIPHOTO IPUTSKEHUS
Y OTTAJIKUBAHUS

2.3 | ArperarHbie
COCTOSTHUS BEIIIECTBA

ArperatHble COCTOSTHUS
BEILIECTBA: CTPOCHUE T'a30B,
KHUJIKOCTEN U TBEPABIX
(KpUCTAIIMYECKHUX) TEJ.
B3anmocss3bp Mmexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJIIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUMI
BOJIBI

Onucanue (C UCTIOIB30BAHUEM MPOCTHIX
MOJIEJIe) OCHOBHBIX PAa3IU4Yuil B CTPOCHUU T'a30B,
XKUIKOCTEN U TBEPIBIX TEIL.

OO0BsIcHEHNE MAJION COKUMAEMOCTH KUAKOCTEH U
TBEPABIX T€JI, OOJBIION CUMAEMOCTH T'a30B.
OObsicHeHnEe coXpaHeHus GOPMBI TBEPIBIX TET U
TEKYYECTH JKUJIKOCTH.

IIpoBeneHne OnbITOB, TOKA3bIBAKOIIUX, YTO

B TBEPJIOM COCTOSTHUU BOJIbI YaCTHUIbI HAXOATCS
B CpeHEM Jlajblie APYT OT JApyra (MIOTHOCTh
MEHBIIIE), YEM B >KUJIKOM.

Y cTaHOBIEHHUE B3aUMOCBSI3U MEKITY
OCOOEHHOCTSIMH arperaTHbIX COCTOSIHUI BOJBI U
CYILIECTBOBAHUEM BOJHBIX OPraHM3MOB

(MC — 6uonorus, reorpadusi)

Hroro no paszneny
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Pazpnen 3. JIBH:keHHE U B3aMMO€eiicTBHE TeJl

3.1 | Mexanuueckoe 3 Mexanundeckoe nBukeHue. | MccnegoBaHue paBHOMEPHOTO ABUKEHUS,
TIBUKCHHE PaBHOMEpHOE U OIpE/eIICHUE €ro MPU3HAKOB.
HepaBHOMEpHOe JiBrkeHue. | Habionenne HepaBHOMEPHOTO IBUKEHUS U
Cxopoctb. Cpenssis ONpeCIICHNE €T0 OTJIMYUI OT PABHOMEPHOTO
CKOPOCTb IIPU JBUKCHHUSL.
HEPaBHOMEPHOM OnpeneneHue CKOpOCTH PaBHOMEPHOIO
ABYOKEHUU. Pacy€r mytu m | 1BMKEHUS (LIapUKa B )KUIKOCTH, MOJIEIH
BPEMEHHU JIBUKECHMUS AJIEKTPUYECKOI0 aBTOMOOWIIA U T.J.).
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHHUS
OpycKa WM IIapyuKa 0 HAaKJIOHHOM IJIOCKOCTH
Pemenue 3ana4 Ha ornpeesieHue NyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOT'O JIBMYKEHHUS.
AHanu3 rpauKoB 3aBUCUMOCTH MYTH U CKOPOCTH
OT BpEMEHU
3.2 | Uuepuus, macca, 4 SBnenuie unepuuu. 3akoH | OObSICHEHHE U POTHO3UPOBAHUE SIBJICHUIA,

IIJIOTHOCTD

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

C KOJIMYECTBOM MOJIEKYJI

B €UHUIEC 00BEMaA
BEIIIECTBA

00YCIIOBJICHHBIX HHEPIUCH, HAIIPUMED, YTO
MIPOMCXOJUT MPH TOPMOKCHHUH HJIH PE3KOM
MaHEBpE aBTOMOOWUJISI, TOYeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH ABUKEHUE HA BEIOCHUTICIIE
WJIA CaMOKaTe U T. .

[IpoBeieHHE U aHATIU3 OIBITOB,
JTEMOHCTPUPYIOIINX U3MEHEHHUE CKOPOCTH
JIBIDKCHUS Tejla B pe3yibTaTe ACHCTBUS Ha HETO
JIPYTHX TEIL

Pemenue 3ama4 Ha ornpeiesieHue MacChl Tela, €ro
00BEMA U INIOTHOCTH.
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[IpoBeneHne u aHanu3 OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€JIa OT €ro Macchl Mpu
B3auMoJiercTBUM Tell. M3MepeHue Maccel Tena
Pa3IUYHBIMU CIIOCOOAMHU.

OnpeneneHue MIOTHOCTH TeJla B PE3yJIbTaTe
U3MEpEHHUs ero Macchl U 00bEMaA

3.3

Cuma. Buaper cun

14

Cuna kak xapakTepuCTHKa
B3aUMOJCUCTBUS TEII.
Cuna ynpyrocty 1 3aK0H
I'yka. U3mepenune cuiibl

C IMIOMOIIBIO TUHAMOMETPA.
SIBaeHUE TATOTEHUS U CHUIa
TskecTH. Cuna TSKeCTU
Ha IPYTUX IUJIaHETaXx.

Bec tena. HeBecomocTs.
CnoxxeHue cuil,
HAMPABJIECHHBIX 10 OAHON
MIPSAMOM.
PaBHOzercTByrOMIAs CHJL
Cwuna tpenusd. Tpenue
CKOJIb)KCHHUS M TPEHUE
nokost. Tpenue B npupoie
1 TEXHUKE

M3yueHne B3auMOICHCTBHSI KaK TPHUYHHBI
W3MEHEHHsI CKOPOCTH TeJa WK ero edopMaIiuu.
Omnucanne peaabHBIX CUTYaIUil B3aUMOICHCTBUS
TEJ C TIOMOIIIBIO MOJIENIeH, B KOTOPBIX BBOJIUTCS
MTOHATHE ¥ N300paKCHUE CHITBI.

N3yuenue cuibl ynpyrocti. MccnenoBanue
3aBHCHUMOCTH CHJIBI YIPYTOCTH OT YIJTMHEHUS
PE3NHOBOTO IITHYPa WIIH MPY>KUHBI

(c mocTpoeHnueM rpaduka).

AHanmmM3 MPaKTUYECKUX CUTYAIUH, B KOTOPBIX
MIPOSIBIISICTCS IEUCTBUE CUITBI YIIPYTOCTH
(YmpyrocTs Msi4a, KpOCCOBOK, BETOK JiepeBa

U Jp.).

AHanM3 CUTYyaluid, CBS3aHHBIX C SIBJICHHEM
TATOTEHUSI.

OO0BsicHeHHE OPOUTATBLHOTO JBUXKCHUS TIJIAHET

C WICTIOJIb30BAaHHUEM SIBJICHHS TATOTEHHUS U 3aKOHA
WHEPITUH.

M3mepenne Beca Tena ¢ MOMOIIBIO THHAMOMETpA.
O6ocHOBaHUE ATOTO CI0c00a U3MEPEHHUSI.
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AHaJIM3 ¥ MOAENUPOBAHUE SIBJICHNSI HEBECOMOCTH.
OKCIEpUMEHTAIBHOE TOJy4YEHUE ITpaBuia
CJIOXKEHHUsI CUJI, HAIIPABJIEHHBIX BJIOJIb OAHOU
npsmoil. OnpeneneHne BeIMYuHbI
PaBHOACHUCTBYIOLIIEH CHII.

N3yuyeHne cuibl TPEHUS CKOJIBKEHUS U CHIIBI
TPEHUS TIOKOSL.

HccnenoBannue 3aBUCUMOCTH CUIIBI TPEHHUS

OT CWJIBI JABJIEHUS U CBOMCTB TPYILIUXCS
ITOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTYALUH, B KOTOPBIX
IIPOSIBIISIETCA IEVICTBUE CUJIBI TPEHMUS,
UCIOJIb3YIOTCS CIIOCOOBI €€ YMEHbILIEHUS UIIH
yBeJIMYeHUsI (KaTaHUE Ha JIbDKaX, KOHbKAX,
TOPMOKEHUE aBTOMOOWJIS, UCTIOIb30BaHHE
MOAIIMITHUKOB, TUIABAHUE BOJAHBIX )KUBOTHBIX
u 1p.). Pemenue 3aa4 ¢ uCnoyib30BaHHEM
dbopMyI 175t pacuéra CUIIbI TSKECTH, CUITBI
YIIPYT'OCTH, CUJIBI TPEHHUSI

Htoro 1o pazneny 21

Pa3znen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEN U ra3oB

4.1 | laBnenue. [lepemaua 3
JaBJICHUS TBEPABIMU
TEJIaMU, )KUJIKOCTIMHU
Y razamu

JlaBiieaue. CrrocoObI
YMCHBIIICHUS U YBEIHUCHUS
naBjcHus. JlaBieHue rasa.
3aBUCHMOCTD JTaBJICHUS
rasa oT 00béMma,
TEMIIEPaTYPBhI.

AHanmu3 1 00BSICHEHHE OIBITOB U MPAKTUYECKUX
CUTYaIlUi, B KOTOPBIX MPOSBIISETCS CHJIa
JaBJICHMUSI.

O6ocHOBaHWE CITOCOOOB YMEHBIIICHUS U
YBEJIMUCHUS J1aBJICHUS.

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

0T 00bEMA U TEMIIEPATYPBHI.

N3yueHne ocoOEHHOCTEN nepenadu 1aBIeHus
TBEPABIMU TEJIAMHU, )KUIKOCTSIMHU U Fa3aMH.
O6ocHOBaHUE PE3YIBTATOB OMBITOB
O0COOEHHOCTSIMU CTPOECHHS BEIIECTBA B TBEPAOM,
KHUIKOM U Ta3000pa3HOM COCTOSHHUSIX.
OKCIEPUMEHTAILHOE JI0KA3aTENbCTBO 3aKOHA
ITackaus.

Pewmenue 3ana4 Ha pacu€r 1aBiIeHUSA TBEPAOTO
Tena

4.2 | JlaBieHue KUIKOCTH 3aBUCUMOCTD J1aBJICHUS HccnenoBanue 3aBUCUMOCTH AABJICHUS )KUJIKOCTH
KUIKOCTH OT TITYOWHBI. OT TUTYOWHBI TTOTPY>KCHUSI ¥ TUIOTHOCTH JKUKOCTH.
[THeBMmaTnueckue MamuHbl. | Habmonenue n 00bsICHEHNE THIPOCTATHYECKOTO
I'mppocrarnueckuii rmapaziokca Ha OCHOBe 3akoHa [lackas.
napagokc. Coobmaronuecst | M3ydenre cooOIarnmxcsi COCy10B.
cocynabl. ['mapaBnuueckue | Pemienue 3amay Ha pacuéT AaBICHUS KUIKOCTH.
MEXaHU3MBbI OObsicHEeHUE TPUHIIUTA TCUCTBUS
THIPABINYECKOTO TIPecca, MTHEBMATHICCKUX
MallH.
AHanu3 u 00bsCHEHHE MPAKTUYECKUX CUTYALIH,
JEMOHCTPUPYIOLIUX MPOSIBICHUE JTABJICHUS
KUIKOCTH U 3aKkoHa [lackans, Hanpumep
MPOIIECCOB B OPTaHU3ME MPH TITyOOKOBOJHOM
HBIPSTHAH
4.3 | AtmocdepHoe AtMmocdepa 3emiu u DKCnepUMeHTAIbHOE OOHAPYXKEHNE
JIaBJICHUE atMoc(epHoOe JaBICHUE. aTMoc(hepHOro JaBJICHHUS.

[IpyuuunHEI CylIeCTBOBAHUS

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

JUTSL U3MEPEHUS
aTMoc(epHOro JaBICHUS

CUTYallMi, CBSI3aHHBIX C ICICTBUEM
aTMOC(EpHOro AaBJICHUS.

OOBbsiCHEHUE CYIIECTBOBAHUS aTMOC(EphI
Ha 3eMJIe ¥ HEKOTOPBIX IIJIaHETaX WM €€
OTCYTCTBUS Ha Ipyrux miaHerax u Jlyne.
OObsicHEeHNE U3MEHEHHUSI TNIOTHOCTH aTMOC(EPbI
C BBICOTOM M 3aBUCHMOCTH aTMOC(EPHOTO
JABJIEHUS OT BBICOTHI.

Pemenune 3anau Ha pacuér arMochepHOro
JABJICHMUS.

W3yuenue ycrpoiicTBa GapoMeTpa-aHepoHna

4.4

JlericTBUE )XUJKOCTU U
ra3a Ha MOrpyKeHHOE
B HUX TEJIO

JlericTBUE )KUIKOCTH U T'aza
Ha NOrpyKEHHOE B HUX
Telo. BeiTanikuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [1naBanue Tei.
BosnyxonnaBanue

DKCnepUMEHTAIbHOE OOHApYKEHUE JEHCTBUS
YKUJIKOCTHU U T'a3a HAa NOTPYKEHHOE B HUX TETO.
OnpeniesieHNE BBITAIKUBAIOIIEH CHIIBI,
JNEUCTBYIOILIECH Ha TEJIO, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBenenne u 0O6CYX ACHUE OIBITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTD
BBITUIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO
B KHUJIKOCTH, OT 00bEMa OTPYKEHHOM

B KUJIKOCTh YaCTH TEJA U OT INIOTHOCTH
KUJKOCTH.

IIposepxa nezasucumocmu 8bimankugaouiel
Cubl, Oelicmayroujeli Ha mejio 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 OIIPElEIICHUE €€
IPYy30110AbEMHOCTH

Hroro no pazneny

21

Pa3znen 5. PaGora u MOIIHOCTD. JHeprus

5.1

PaboTa 1 MOIIIHOCTE

3

Mexanuueckas pabdora.
MomHOCTE

DKCIEPUMEHTAIBHOE ONIPEIECIICHUE
MEXaHUYECKOW paOOThI CHIIBI TSHKECTH

MIpY MMAJICHUH TEJA U CUJIbI TPEHUS

[P PABHOMEPHOM MEPEMEILICHUU TEJIa

10 TOPU30HTAIIBHOM ITOBEPXHOCTH.

Pacuér MomHoCcTH, pa3BUBaeMOM IIpU MOIBEME
I10 JIECTHHIIE.

Pemenue 3ama4 Ha pacy€T MeXaHUUYECKON PadOThHI
Y MOIIIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTeie MEXaHU3MBL:
peIuar, 0JI0K, HaKJIOHHAs
iockocTh. [IpaBuio
paBHOBECHS pblyara.
[Ipumenenue mpaBuia
paBHOBECHS pbluara

K OJIOKY. «30510TOE

npaBuiio» Mexanuku. KIIJ{

MPOCTHIX MEXaHU3MOB.
[IpocThie MEXaHU3MBI
B OBITY U TEXHUKE

OrnpenienieHre BHIMTPHIIIA B CHIIE POCTHIX
MEXaHU3MOB Ha IPUMEPE phlyara, MoJABMKHOIO U
HETIOIBU)KHOTO OJIOKOB, HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue ycioBus paBHOBECHUS pblyara.
OOGHapyXeHHE CBONCTB MPOCTHIX MEXaHU3MOB

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

B JKMBBIX OpraHU3Max.

DKCNEPUMEHTAIBHOE JOKA3aTEIbCTBO PABEHCTBA
padoT MpY MPUMEHEHUHU IMPOCTHIX MEXaHU3MOB.
Onpenenenne KIT/] HaKTOHHOM MJIOCKOCTH.
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Pemenune 3a1a4 Ha NpUMEHEHUE TTPABUIA
paBHOBecHs pbluara u Ha pacuet KII/]

5.3 | Mexannueckas 4 MexaHnueckasi SJHEpPIUsl. DKCIEPUMEHTAIIBHOE ONIPENEIICHUE U3MEHEHNUS
DHEPrus Kunernueckas u KUHETUYECKOW U MOTECHIMAJIbHOW YHEPTUU TElla
MOTEHIMAaJIbHAsL SHEPTUsL. IIPY €70 CKaThIBAHUU I10 HAKJIOHHOM IIJIOCKOCTH.
[IpeBpamenue ogqnoro Buaa | PopmMynupoBaHUE HA OCHOBE UCCIIEIOBAHUSA
MEXaHUYECKOU IHEPrun 3aKOHA COXPAHEHUS MEXAaHUYECKOW SHEPTHH.
B IPYroil. 3aKoH OO6cyxaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXPaHEHHUsI YIHEPTUH COXpaHEHHUsI DHEPTUH.
B MEXaHUKE Pemienne 3a1a4 ¢ UCIONIb30BaHUEM 3aKOHA
COXpPaHEHHUsI YHEPTUH
Hroro no pazaeny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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8 KVIACC
Ne HaumenoBanune KomnuectBo | IIporpammHuoe copepxkanne | OCHOBHBIE BUJBI JEATEIBHOCTH 00Y4AIOMIMXCS
n/m pa3zeyIoB U TEM 4acoB

y4eOHOI0 mpeMeTa

Pa3znen 1. TenjioBbie ABJI€HUSA

1.1

CtpoeHue 1 CBOMCTBa
BEIIECTBA

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON
TEOPHUH CTPOCHHUS BELIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIEKYJI. OTBITHI,
MOJATBEPKIAOIINE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU.

Mogenu TBEPAOrO, KUJIKOTO
Y Ta3000pa3HOT0 COCTOSHUN
BEILIECTBA.
Kpucramnmueckue u
aMmop(QHBbIe Tea.
OObsicHEHUE CBOWCTB ra3os,
KUIKOCTEN U TBEPIBIX TEI
Ha OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMauyuBaHue U
KalWUISIPHBIE SIBJICHUS.
TennoBoe paciiupenue u
cKaTue

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

Pemenne 3a1a4 1o OLleHMBaHUIO KOJIUYECTBA
ATOMOB WJIM MOJICKYJI B €IMHUIIE 00BEMA
BEIIECTBA.

AHaJi3 TEeKCTa IPEBHUX aTOMKUCTOB (HaIIpumep,
¢parmenta nosmsl Jlykpeuus «O npupoae
BeIlE») C U3JI0KEHUEM 000CHOBAHUM aTOMHOM
TUIIOTE3bI (CMBICIOBOE uTeHHE). O1leHKa
yOeIUTEIHbHOCTH dTUX OOOCHOBAHUIA.
OObsicHeHUEe OPOYHOBCKOTO JIBUKEHUS, SIBIICHUS
mudy3un v paznuunil Mexay HUMU Ha OCHOBE
MIOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKON
TEOPHUH CTPOCHHS BELIECTBA.

OObsicHEHUE OCHOBHBIX Pa3fiuyuil B CTPOCHUU
ra3oB, KUJIKOCTEH U TBEPIBIX TEI

C UCIOJIb30BAHUEM IOJI0KEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU CTPOCHHUSI BEIIECTBA.
[IpoBeieHre ONBITOB MO BHIPAITUBAHUIO
KPUCTAJUIOB TOBAPEHHOM COJIM WIIA caxapa.
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[IpoBenenue u 0OBICHEHHUE OIBITOB,
JEMOHCTPUPYIOIIUX KAMWILISIPHBIE SIBIICHUS U
SIBJICHUE CMAaYMBaHMUSI.

OObsicHEHUE PO KaNWJUISIPHBIX SIBICHUMN

JUTSI TIOCTYIUICHUST BOJBI B OPTaHU3M PACTCHHM.
HabGroienre, mpoBeieHne U OObSICHCHHE
OTBITOB MO HAOIIOACHUIO TEMIOBOIO
paciIMpeHus ra3oB, KUAKOCTEH U TBEPIBIX TEJL.
OO0bsacHeHue coxpaneHus: 00bEMa TBEPABIX TEN,
TEKY4YECTH JKUJIKOCTHU (B TOM YHCIIE, Pa3HHIIBI

B TEKYYECTH JIJISI Pa3HBIX KUIKOCTEH),

JTaBJICHHUS Ta3a.

[IpoBeneHue ONbITOB, JEMOHCTPUPYIOIINX
3aBUCHUMOCTD JIaBJICHUS BO3/1yXa OT €ro 00béMa u
HarpeBaHUs WM OXJIAXKICHHS, U UX 0ObSICHEHUE
HA OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHUS.
AHaIN3 MPaKTUYECKUX CUTYAIIUH, CBI3aHHBIX

CO CBOMCTBaMU ra30B, JKUJIKOCTEU U TBEPABIX TEI

1.2

TenmoBele MpoIeCChbl

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JBUKECHUS
yactull. BHyTpeHHss
sHeprusi. CrnocoOsl
VW3MEHEHHS BHYTPEHHEN
SHEPruu: TeIionepeaada u
coBepieHue padboTel. Buasl
TEIIONEPEAAYHN:

OO06ocHOBaHWE TTPaBUJI U3MEPEHUS TEMITepaTypBhl.
CpaBHEHHE Pa3IUYHBIX CIIOCOOOB H3MEPEHUS U
IIKaJI TeMIICPaTyPHI.

Hab6mronenne u o0bsCHEHHE OIBITOB,
JTEMOHCTPUPYIOINX N3MEHEHUE BHYTPEHHEH
SHEPTUHU TeJa B pe3yIbTaTe TeIUIONEepeaadn U
paboThl BHEIIIHUX CHIL

Habnronenne n 00bICHEHHUE OIBITOB,
00CYXXJIeHHUE MPAKTUUECKUX CUTYAIIHH,
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TEIUIONPOBOIHOCTb,
KOHBEKIIHS, U3TyYCHHUE.
KonnuecTBO TEMIOTHI.

VY nenbHasa TEMI0EMKOCTD
BeniecTBa. Tenaoo0MeH U
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIJIOBOTO
Oanmanca. IltaBnenue u
OTBEpJICBaHUE
KPUCTAIMYECKHUX BEIIECTB.
VYV nennHas TerioTa
IUIaBJICHUS.
[Tapoo6pa3oBanue u
KoHJeHcauus. Mcnapenue.
Kunenwue. Yaenpnas
TEIJI0Ta MapooOpa3oBaHMUS.
3aBUCHMOCTb TEMIIEPATYPhI
KHUIIEHHUSI OT aTMOc(epHOro
JIaBJICHMS.

BrnaxunocTs Bo3nyxa.
DHeprus TOIIUBA.

VYV nennHas TeIoTa
CropaHus.

[TpuHIMIIBEI paOOTHI
TeroBbIX auraresneit KIT/]
TEIJIOBOI'O JBUTATEJIA.
TennoBble IBUTATEIIN U

JEMOHCTPUPYIOIINX PAa3TUYHBIC BUIbI
TEIUIONEePEIauM: TeTUIONPOBOIHOCTD,
KOHBEKIIHIO, U3TyYCHHUE.

HccnenoBanue sBICHUS TEIJI000OMEHa

IPYA CMEIIMBAHUM XOJIOJTHOU Y TOPSYEUN BOJIBI.
HabtoeHne ycTaHOBIICHUS TEIIJIOBOTO
PaBHOBECHS MEXKY TOPSTYEH U XOJIOJHOM BOJIOM.
Onpenenenue (M3MEpeHUE) KOTMYECTBA
TEMJIOTHI, OJTYYEHHOTO BOJION TIPH TETIOOOMEHE
C HarpeThIM METAUTNYECKUM LIUIIUHIPOM.
Onpenenenue (M3MepeHUE) yIeIbHON
TEIIOEMKOCTH BEILIECCTBA.

Pemenune 3ama4, cBsA3aHHBIX C BBIUMCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIJIOEMKOCTH

IPU TETIO0OMEHE.

AHaJIM3 CUTYyallMi TPaKTUYECKOTO
HCITOJIb30BAaHUS TEIJIOBBIX CBOMCTB BEIIESCTB U
MaTepuasoB, HAIpUMeEp, B LETAX
SHeprocOepeKeHUs : TEMIOU30JISIIHUA,
sHeprocOeperarome Kphbliiu,
TEPMOAKKYyMYJISITOPHI U T. 1.

HabOnronenue siBjaeHUi uCnapeHust u
KOHJICHCAIIHH.

HccnenoBanue npornecca ucnapeHust
Pa3IMYHBIX KUIKOCTEH.

OOBsiCHEHUE SBIICHUM UCTIAPCHUS 1
KOHJICHCAIIMX Ha OCHOBE aTOMHO-
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3alIUTa OKPYKAOIIEH
Cpelbl.

3aKOH COXpaHEHUS U
MpEBpALICHUS YHEPTUH
B TEIJIOBBIX MPOIeccax

MOJIEKYJISIPHOTO YUEHUSI.
HabGmronenue u o0bsicHeHHE TIpoliecca KUMeHus,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATYPhI
KUIICHUS OT JIaBJICHUSI.

Onpenenenue (M3MepeHUE) OTHOCUTEIIHLHOM
BJII&KHOCTH BO3/yXa.

Habmonenue nporiecca rraBieHus
KPUCTAJUIMYECKOTO BEIECTBA, HAPUMED, JIbJIA.
CpaBHeHUE MPOLIECCOB ILJIABJICHUS
KPUCTALTUICCKUX TEJI U pa3MATdeHUs

IIPU HarpeBaHUU aMOP(HBIX TEIl.

Onpenenenue (M3MEpEHUE) YIEIbHON TEIIOTHI
TUTABJICHUS JIbJIA.

OObsicHeHUE SBICHUH TUTABIICHUS U
KPUCTAJLTU3AIIMY HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYCHHUSI.

Pemenne 3amay, CBA3aHHBIX C BHIYUCIICHHEM
KOJIMYECTBA TEIUJIOTHI B MPOIIeccax
TETUTIOTIepeau MPH IUIABJICHUN U
KPUCTAJUTM3AINH, UCTIAPSHNUN U KOHICHCAIHH.
AHamM3 CUTYyaluil MPaKTHIECKOTO MPUMEHCHHUS
SIBJICHUM TUIABJICHUS U KPUCTAUTA3AIIHH,
HaAIpUMeED, MOTYICHHE CBEPXIUCTHIX
MaTepUaloB, COJIEBas Tpesika u Jp.

AHanu3 paboThl U 0OBSICHEHUE MPUHIIUIIA
JIENCTBUS TETIJIOBOTO JIBUTATEIS.

Brruucnenne komm4yecTBa TEIIOTHI,
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BBIJICIISIFOIIIETOCS IPU CTOPAHUU PA3INIHBIX
Bu10B ToriuBa, 1 KI1J] nurares.
OOGcyXIeHNe PKOJOTHYECKUX TOCIICICTBHI
WCIIOJIb30BaHMS ABUTATEIICH BHYTPEHHETO
CrOpaHus, TCIUIOBBIX M THAPOIICKTPOCTAHIIMHA

Hroro no pazneny

28

Pa3znen 2. Dnekrpuyeckue u

MAarHuTHbIC ABJICHUSA

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

7

DJIeKTpHU3aIus Te.

JIBa pozia dIEKTPUIECKUX
3apsiaoB. B3anmopericreue
3apSYKEHHBIX TEJT.

3akon KynoHa (3aBUCHUMOCTh
CUJIbI B3aUMOJICHCTBUS
3apSKEHHBIX TEJ

OT BEJIMYMHBI 3apsSII0B U
pPacCTOSHUS MEXIY TeJlaMu).
DJIEKTPUUYECKOE TOJIE.
Hanpsxk€anocTh
AJIEKTPUYECKOTO MOJIA.
[IpuHIMD Ccyneprio3unuu
BJIEKTPUYECKUX MOJICH

(Ha KaUECTBEHHOM YpPOBHE).
Hocurenu snextpuyeckux
3apsAI0B. DJIEMEHTAPHBIN
AJIEKTPUUYECKUN 3aps/I.
CtpoeHue aToma.
[IpoBogHuKH U

Hab6mronenne u nmpoBeieHUE OMBITOB

0 DJIEKTPU3AIIAU TEJI MPU COMPUKOCHOBEHUU U
WHIYKIIAEH.

Habmronenne n o0bsiCHEeHHE B3aNMOICHCTBUS
OJTHOUMEHHO M PA3HOMMEHHO 3apsHKCHHBIX TEJL.
OOBsiCHEHHE TTPUHITUIIA ICUCTBUS JIEKTPOCKOIIA.
OOBsiCHEHUE SIBIICHUM JICKTPHU3AIIUH

IIPU COMMPUKOCHOBEHUHM TEJl U MHAYKIIUEH

C UCIIOJIL30BaHMUEM 3HAHUI O HOCUTEIIAX
AJICKTPHYECKHUX 3apsI0B B BEIECTBE.
Pacnio3naBaHue U 0OObSICHEHHE SIBICHUH
3JICKTPU3AIlUU B MTOBCETHEBHON JKU3HHU.
Ha0monenre u 00bsICHEHUE OIBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHCHHUS
AJIEKTPUYECKOTO 3apsiia.

HaGroneHue ombITOB 110 MOICIMPOBAHHUIO
CHJIOBBIX JIMHUH 3JIEKTPUYECKOTO TIOJIS.
HccnenoBanue NeMCTBUS SIEKTPUYECKOTO TTOJIS
Ha MTPOBOJIHMKU U TUDJICKTPUKHU
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IUDJICKTPUKHU. 3aKOH

COXpPAaHCHHUA SJICKTPHUICCKOI'O

3apsiia

2.2

[TocTostHHBIN
AJICKTPUYECKUN TOK

20

DIIEKTPUYECKUN TOK.

VY cioBus CymecTBOBaHUS
AJIEKTPUYECKOTO TOKA.
Hcrounnku mocTOSSHHOTO
ToKa. JlencTBus
AJIEKTPUYECKOTO TOKa
(TemoBoe, XUMUYECKOE,
MarHuTHOE).
DIJIEKTPUYECKUN TOK

B JKUJIKOCTSIX U razax.
DJIEKTpUYECKast 1ETb.
Cuna Toka. DJIEeKTpUIECKOe
HaIpsKEHHE.
ConpoTuBjeHUE
MIPOBOJHUKA. Y IEJIbHOE
CONPOTHUBIICHUE BEUIECTBA.
3akon OMa 1J1s yyacTka
uenu. [locnegoBarenbHOE U
napaJuIeIbHOE COETMHEHNE
MIPOBOJIHUKOB.

PabGora u MOITHOCTh
AJIEKTPUYECKOTrO TOKA.
3akoH J[xoyns—J/IeHna.
DJIEKTpUUYECKHUE LIENU U

HaGmroienne pa3amaHbIX BUJIOB JICHCTBUS
AJIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE dTUX
BUJIOB JE€HUCTBHUS B IIOBCETHEBHOM KU3HU.
HabGnronenne BOSHUKHOBEHHS Ta30BOT0 paspsiaa
Y BJIEKTPUYECKOT0 TOKA B KHUJIKOCTH

COopKa 1 UCTIBITAHUE JIEKTPUIECKOH 11ETIH
ITOCTOSTHHOT'O TOKa.

M3mepenune cuiibl TOKa aMIIepMeETPOM.
N3mepenune 3neKTpru4ecKoro HanpsiKEHUs
BOJILTMETPOM.

[IpoBeneHre u 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
AJIEKTPUUECKOTO COMPOTUBJICHUS POBOJHUKA
OT €ro JJIMHBI, IIOMIaAX MONEPEYHOTO CEUEHHUS
Y MaTtepuasna.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA,
MPOTEKAIOILETO Yepe3 PE3UCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HAIIPSKECHUS
Ha pe3UCTOPE.

[IpoBepka npaBuia CIIOKEHUS HAMPSHKEHUM
IIPY MOCIIE0BATEIBHOM COCIMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka mpaBuia sl CUIIbI TOKA

MIpY NapauIeIbHOM COCAUHEHUU PE3UCTOPOB.
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oTpedouTENN
ANEKTPUUECKON IHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyauui nocieq0BaTeIbHOTO U
IapajyIeIbHOIO COEIUHEHUS TPOBOIHUKOB

B JIOMAIIIHUX DJIEKTPUUECKUX CETSAX.

Pemenne 3agay ¢ ucnonb3oBaHueMm 3akoHa Oma
u hopmyi pacuéra FJIEKTPUIECKOro
CONPOTUBIICHUS MPU MOCJICTOBATEIHBHOM U
[1apajjIeIbHOM COEIMHEHUU IPOBOJHUKOB.
Omnpenenenue padOThI INEKTPUUECKOTO TOKA,
MIPOTEKAIOILETO YEPE3 PEZUCTOP.

OrnpeneneHue MOITHOCTH 3JIEKTPUUYECKOTO TOKA,
BBIJICTISIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3
JaMIIOYKy OT HanpsbKeHus Ha Heil. Onpenenenue
KII[ narpeBarens.

Hccnenosanue npeodpazoBaHus YHEPTUU

IIPU MIOJABEME TPY3a JJIEKTPOIABUTATEIIEM.
OOBsicHEHHE YCTPOMCTBA U MPUHITUTIA JEHCTBUS
JIOMAITHUX JIEKTPOHArPEBATEIIbHBIX TPHOOPOB.
OO0bsicHEeHUE TPUUUH KOPOTKOTO 3aMbIKAHUS U
IIPUHIIUIIA IEUCTBUS IJIABKUX MPEIOXPAHUTEIICH.
Pemenue 3a1a4 ¢ nCnonb30BaHMEM 3aKOHA
Jxoyns—Jlenua

2.3

MarsuuTHBIC SIBJICHUS

ITocTosTHHBIE MArHUTEL.
BzaumoneiictBue
IMOCTOSIHHBIX MarHUTOB.
MarsauTtHoe noiJie.
MarauTtHoe none 3eMiIn

HccaenoBanne MaroiuTHOTO B3aUMOACHCTBHUSA
MMOCTOSIHHBIX MarHUTOB.

N3ydenrne MarHuTHOTrO MOJIS TOCTOSTHHBIX
MarHUTOB MPU UX OOBEIUHEHUU U pa3JeICHUMU.
HccnenoBanue MariuTHOTO B3aUMOJICHCTBUS
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1 €r0 3HAYCHUE IS )KU3HHU
Ha 3emue. OnbIT Ipcrena.
MaruuTHOE 1noJie
3JIEKTPUYECKOT O TOKA.
[Ipumenenue
AJICKTPOMArHuTOB

B TEXHUKE. /[ericTBUE
MarHUTHOTO MOJIA

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOJBUTATEITH
MTOCTOSIHHOTO TOKa.
Hcnons3oBanue
AJIEKTPOJBUTATEEH

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPaHCIIOPTE

MOCTOSIHHBIX MarHUTOB.

N3yuyeHre MarHuTHOTO MOl TOCTOSTHHBIX
MarHuTOB MPHU UX O0OBEIUHEHUH U pa3/IeTICHUH.
[IpoBeneHue ONbITOB O BU3YyaJIn3alluH MO
MOCTOSIHHBIX MarHUTOB.

N3ydyeHue siBJICHUS HAMarHWYMBaHUS BEILIECTBA.
HccnenoBanne neicTBUS dIEKTPUUECKOT O TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue OnbITOB, AEMOHCTPUPYIOIINX
3aBUCUMOCTb CHUJIbI B3aUMOJICHCTBUS KaTYIIKU
C TOKOM M MAarHuTa OT CUJIbI U HAIIPaBJIEHUS TOKA
B KaTylIKeE.

AHaIIU3 CUTYyallui MPAKTUYECKOTO TPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEUITUHE).
N3ydyenue nencTBrUs MAarHUTHOTO MOJISI

Ha MPOBOJHUK C TOKOM.

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

PacniosnaBanue u aHanu3 pa3IM4HbIX
IIPUMEHEHUH DJIEKTPOIBUTATENICH

(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIp.)

2.4

DJIEKTPOMAarHuTHas
WHTYKITAS

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

OTBITHI IO HCCICAOBAaHHNIO ABJICHUS
BHeKTpOMaFHHTHOﬁ HHAYKIUHU: UCCIICTOBAHHC
W3MCHCHUM 3HAUCHUS U HaIpaBJICHUA
HHAYKIOIHOHHOI'O TOKa
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CnocoObl osydeHus
AIEKTPUUECKON IHEPTHUU.
DIIEKTPOCTAHIINHU

Ha BO300OHOBIISIEMbBIX
HMCTOYHHUKAX SHEPTHU

Htoro mo pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I1O I[TPOI'PAMME
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9 KJIACC
Ne HaumenoBanue KomuuectBo | Ilporpammuoe conepkanue | OCHOBHbIE BUIBI AESITEIBHOCTH 00YUarOIIUXCS
n/m pa3zesoB U TeM 4acoB

y4e0HOro mpeIMeTa

Pa3znen 1. Mexannueckue iBJI€HHUSA

1.1

MexaHudeckoe
JIBIOKEHHUE U CIIOCOOBI
€ro OIMCaHus

10

MexaHn4ecKkoe NBUKECHUE.
MarepuanbHas TOUKA.
Cucrema orcuéra.
OTHOCUTEIBHOCTH
MEXaHUYECKOTO IBUKEHUS.
PaBHOMEpHOE
PSAMOJIMHENHOE JBUKCHHE.
HepaBHoMmepHOE
MPSAMOJIMHENHOE JBUKECHHE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TeJIa PH
HEPaBHOMEPHOM JIBH>KCHUHU.
Yckopenue.
PaBHOyCcKOpEeHHOE
MPSAMOJIMHENHOE JBUKEHHE.
CBo0OoIHOE MajieHue.
Omnbrtel ['anunes.
PaBHOMEpHOE IBUKEHUE

10 OKPY>KHOCTH.

Ilepuon n yacrora
oOparieHus. JInneitnas u
yIJIOBasi CKOPOCTH.

AHanuz 1 00CyXJIeHUE pPa3TUYHbIX IPUMEPOB
MEXAHUYECKOTO JIBHIKECHHSI.

OO6cyx1eHre TpaHul] IPUMEHUMOCTH MOJIEH
«MarepuanbHas TOUKa».

Onncanne MEXaHUYECKOTO IBHKCHUS
pa3nuYHBIMH criocobamu (ypaBHEHUE, Ta0IHIIA,
rpaduk).

AHaJIN3 )KU3HEHHBIX CUTYallUH, B KOTOPBIX
MPOSIBIISIETCS OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKEHUS.

HaGmoienue MexaHu4ecKoro JBUKEHHS Tela
OTHOCHUTENIBHO Pa3HbIX TEJ OTCYETA.
CpaBHEHHUE ITyTEN U TPAEKTOPHUIl ABUKEHUS
OJTHOT'O ¥ TOTO K€ TeJIa OTHOCUTEJIBHO PA3HBIX
TEJI OTCYETA.

Amnanu3s tekcra ["anunes 00 OTHOCUTENBHOCTH
JBVYKEHUS; BBIITOJIHEHHUE 3aIaHUM 110 TEKCTY
(CMBICIIOBOE UTEHUE).

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

AHanmu3 1 00CyXJIeHHEe CTIocO00B
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LlenTpocTpeMuUTENBLHOE
YCKOPEHHE

NpUOTMKEHHOTO ONPEISNICHNUSI MTHOBEHHOM
CKOPOCTH.

OnpeneneHue CKOPOCTH PaBHOMEPHOIO
JBYDKEHUS (IIapyKa B )KUIKOCTH, MOJIEIN
AJICKTPUYECKOr0 aBTOMOOMIIS H T. 11.).
Onpenenenune mMyTy, MPOUICHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHHU, U CKOPOCTH Teja

1o rpauKy 3aBUCUMOCTH ITYTH PABHOMEPHOTO
JBU)KEHUSI OT BPEMEHMU.

O0cyxaeHue BO3MOXKHBIX TPUHITUIIOB
JENCTBUS TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cnuoMeTpOB).

Brrunciienne myTy U CKOpOCTH MIPU
PaBHOYCKOPEHHOM MPSAMOJIMHEHOM JABUKEHUU
Tena.

Onpenenenue NpoMeHHOrO NyTH U YCKOPEHUS
JBIDKEHUS Teja 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT O MIPSIMOJIMHENHOTO
JNBUKEHUS Tea OT BPEMEHH.

IIposepxa cunomeswi: eciu

npU PaABHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 He4EMHBIX Yuces, mo
COOMBEMCMEYIOUUe NPOMENCYMKU 8peMeHU
0OUHAKOBYL.
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OnpeneneHne yCKOpeHus Tena

IIPU PABHOYCKOPEHHOM JBUKEHUU

10 HAKJIOHHOM TUIOCKOCTH.

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

OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO
JIBUKEHUS TeJa IO OKPYKHOCTH.

Pemenne 3anay Ha onpeneneHue
KMHEMAaTHUYECKUX XapaAKTEPUCTUK
MEXaHWYECKOTO JABUKEHUS PA3TMUYHBIX BUJIOB.
PacnioznaBanve u mpuOMMKEHHOE OMUCAHNE
Pa3IMYHBIX BUJOB MEXaHUUECKOTO ABUKECHUS
B MIPUPOJIC U TEXHUKE (HA MpUMEpax CBOOOTHO
NaJAoIINX TEJ, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJCTB U JP.)

1.2

B3aumonericTBue Tei

20

IlepssIii 3ak0H HproToHa.
Bropoii 3akon HeroToHa.
Tperuii 3akoH HproToHA.
[IpuHUOMO Cynepno3ulu
CHUJIL.

Cuia ynpyrocTtu. 3aKoH
['yka. Cuna TpeHusi: cuiia
TPEHHUS CKOJIbXKEHUSI, CUJIa
TPEHUS MOKOSI, IPYTUE BUIBI
TPEHUSI.

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTECHUS.

Hab6mronenue u 00Cy»KeHUE OINBITOB

C IBIDKEHUEM TeJia MPU YMEHBIIICHUH BITUSTHUS
JPYTUX TEJI, MPETSTCTBYIOMUX TBUKCHHUIO.
Anamm3 Tekcta ["anmues ¢ onrMcanuemM
MBICTICHHOT'O YKCIIEPUMEHTA,
00OCHOBBIBAIOIIECTO 3aKOH HHEPIIHH;
BBITTOJTHEHUE 3aJJaHHH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO0cyxIeHrne BO3MOYKHOCTH BBITIOJTHCHHS
3aKOHA MHEPIIUH B Pa3JINIHBIX CHCTEMaX
OTCYETA.

Habmonenue u 00CcyX1eHne MEXaHUISCKUX
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Y ckopeHue cBOOOHOTO
najeHus. J[BuxeHue rmiaHeT
Bokpyr Connna. [lepBas
KOCMUYECKast CKOPOCTb.
HesecomocTs U neperpysku.
PaBHOBecue MaTepuanbHOU
TOYKHU. AOCOIIOTHO TBEPIOE
teno. PaBHoBeCHEe TBEPAOTO
TeJa C 3aKPETUIEHHON OChIO
BpaleHusi. MOMEHT CHUJIBI.
LenTtp TsiKECTH

SIBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JBH>KEHUHM OTHOCUTEIBLHO
KaOuHeTa (hU3UKHU.

JlencTBus C BEKTOpAMU CUJIL: BBITIOJIHEHHUE
3aJIaHUH 110 CI0KEHUIO M BRIYUTAHUIO
BEKTOPOB.

Hab6mronenue u/vunu npoBeicHUE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb YCKOPEHHUS
TeJla OT MPUJI0KEHHOW K HEMY CUJIBI U MACCHI
Teja.

Ananu3 1 oObsICHEHUE SIBJICHUI

C MCIIOJIb30BAHMEM BTOPOTro 3aKoHa HbroTOHA.
Pemenue 3a1a4 ¢ UCIOJIb30BAaHUEM BTOPOTO
3aKkoHa Hpl0TOHA M MpaBujia CIOKEHUS CHJL.
Onpenenenune KECTKOCTU MPY>KUHBI.

AHaJIU3 CUTYyaIui, B KOTOPHIX HAOJI01at0TCs
ynpyrue aedopmaiuu, 1 uX 00bsICHEHHE

C MCIOJIb30BaHMEM 3aKkoHa [ 'yka.

Pemenue 3amay ¢ MCIIOJIBL30BaHUEM 3aKOHA
I'yka.

HccnenoBanne 3aBUCUMOCTH CUIIBI TPEHUS

CKOJIbKCHHUA OT CHUJIbI HOPMAJIBHOI'O 1aBJICHHUA.

OO6cyxeHne pe3yiabTaToB UCCIIETOBAHNUA.
Omnpenenenue k03h UIIMEHTA TPESHUS
CKOJIb)KCHHSI.

N3mepenue cumbl TpEeHUs MOKOSI.
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Pemrenue 3anay ¢ ucnoab30BaHuEM (DOPMYIIBI
JUIS1 CUJIbI TPEHUS CKOJIbKCHUSL.

AHaIIU3 ABUKEHUS TEN TOJIBKO MO AEHCTBUEM
CHJIBI TSIKECTH — CBOOOIHOTO TIAJICHUSI.
OO0BsiCHEHUE HE3aBUCUMOCTU YCKOPEHUSI
CBOOOAHOIO MaJIeHHs OT MACChI TeJa.

OueHka BeJIMYMHBI CUJIbI TATOTECHHUS,
JIEUCTBYIOILLIEN MEXIY IBYMS TEIaMHU

(mJ1s pa3HbIX Macc).

AHanmm3 IBMKEHUS HEOSCHBIX TEI

MO/ ICCTBUEM CHJIBI TATOTCHUS

(C UCTIOJIL30BAHUEM JIOTIOTHUTEIBHBIX
MCTOYHUKOB MH(GOPMAIIUN).

Pemienue 3a1a4 ¢ UCMoNIb30BaHUEM 3aKOHA
BCEMUPHOTO TIATOTEHUS U (POPMYITBI

JUIS1 pacu€Ta CHUIIbI TSKECTH.

AHaJIN3 OPUTUHAJIBHOTO TEKCTA,
OMUCHIBAIOIIECTO MPOSIBICHUS 3aKOHA
BCEMHUPHOTO TSATOTEHUS; BBINOJHEHUE 3a]aHUI
0 TEKCTY (CMBICIIOBOE UTCHHE).

HabOnronenue u o0CykKaeHuE OMbITOB

10 U3MEHEHUIO Beca Tela NpU YCKOPEHHOM
JBU>KCHUU.

AHanu3 ycJIOBHI BO3HUKHOBEHUS HEBECOMOCTH
U TIEPETPY3KHU.

Pemienue 3agay Ha onpeieNieHUe Beca Tena

B Pa3JINYHbBIX YCIOBUSX.
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AHanu3 cui, IEMCTBYIONIUX Ha TEJIO,
IIOKOsIIeeCs Ha OIope.
OrnpeneneHune UEHTpa TAKECTU PA3IUYHBIX TEI

1.3.

3aKOHBI COXpaHEHHUS

10

Nmnynbc Tena. U3MeHeHune
uMnyJibca. UMnynbc cusbl.
3aKOH COXpaHEeHUs
uMITysbca. PeaktuBHoe
JBU)KCHUE.

Mexanunueckas pabora u
MOIIHOCTh. Pabota cun
TSYKECTH, YIPYTOCTH,
TpeHus. CBA3b JHEPTUU U
pabotsl. [loTeHunansHas
DHEPIHUs TENA, MOJHATOrO
HaJl TOBEPXHOCTHIO 3EMIIH.
IToreHmanpHas SHEPrus
CKaTOU MPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETUYECKOU
DHEPIrvM. 3aKOH COXpPaHEHUs
MEXaHUYECKON YHEPTUH

Hab6mronenne u o0cyXaeHUE OTBITOB,
JEMOHCTPUPYIOIINX MEPEIavy UMITYIIbCa

MIPU B3aUMOJICIICTBUH TeJl, 3aKOH COXPAHEHUS
UMITYJIbCA TIPH a0COMIOTHO YIPYTOM H
HEYIIPYroM B3aUMOJECHCTBUHU TEJL

AHanu3 CUTyaluid B OKPYXaromel )KU3HU

C UCIIOJIb30BAHUEM 3aKOHA COXPAHECHUS
UMITYJIbCA.

Pacnio3naBanue siBJIeHUS] PEAKTUBHOTO
JBUKCHUS B IPUPOJIC U TEXHUKE.
[IpuMeHeHue 3aK0Ha COXpaHEHUsI UMITYJIbCa
IUJIS1 pacy€Tra pe3ysibTaTOB B3aUMOJICUCTBHUS TE
(Ha mpuMepax HEYIPYTroro B3auMOIEUCTBUS,
YIIPYroro HEHTPAIbHOIO B3aUMOJICUCTBUS JIBYX
OJIMHAKOBBIX TEJI, OAHO U3 KOTOPBIX
HETIOIBUYKHO).

Pemenne 3a1a4 ¢ uCronb30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCA.

Omnpenenenue pabOThI CUITBI YIIPYTOCTH

IIPU MOJBEME TPY3a C UCIOJIb30BAHUEM
HETOABMKHOTO U MOJIBUKHOTO OJIOKOB.
N3mepenne MOITHOCTH.

N3mepeHue noTeHIMaIbHON SHEPTUU YIPYTO
nehOpMUPOBAHHOMN MPY>KUHBI.
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N3mepenne KNHETHYECKOW SJHEPTUHN Tela

110 JUIMHE TOPMO3HOI'O ITYTH.
OKCNEepUMEHTAIBHOE CPAaBHEHNE NU3MEHEHUS
IIOTEHIIMAJIbHOW U KUHETUYECKOW SHEPTUM TeNa
IIPU ABMYKEHHUH 110 HAKJIOHHOW IIOCKOCTH.
DKCHEepUMEHTaIbHAs TPOBEPKA 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIUU

py cBOOOHOM MaJIEHUN.

[Ipumenenune 3aKko0Ha COXpaHEHUS
MEXaHWYECKOW HEPTUHU JUIS pacyéra

MOTEHIIMAIbHON U KUHETUYECKOW SHEPTHUM TENa.

Pemenue 3aJa4 C UCIIOJIb30BAHUEM 3aKOHa
COXpPAaHCHHUA MEXaHUYECKOH OHCPIUHU

Hrtor

0 TIO pa3aeny

40

Pasznen 2. Mexanuueckue Ko

JIe0AHUA U BOJTHBI

2.1

Mexannueckue
KoJicOaHus

7

KomebarenpHO€e OBUKEHHUE.
OCHOBHBIE XapaKTEPUCTUKN
KoJIe0aHuM: Iepuo,
4acToTa, aMIUIUTY/a.
Maremarnueckui u
MPYKUHHBIN MasTHUKH.
[IpeBpaiieHre 3HEpPrun
P KoJeOaTeIbHOM
JIBUYKEHUU.

3aryxaronue KoieOaHus.
BrinykaeHHbie Koyie0aHusl.
Pe3onanc

HaGmronenue xoinebanuii moq AeHCTBUEM CHUII
TSKECTHU U YIIPYrOCTH U OOHApYKEHHE
NOJI00HBIX KOJIEOAHUHN B OKPY’KAIOIIEM MUDE.
AHanu3 xonebaHuil rpy3a Ha HUTH U

Ha nipyxuHe. OnpeeseHne 9acToTh
KoJIe0aHWU MaTeMaTHIECKOTO U MPY>KUHHOTO
MasITHUKOB.

Hab6mronenne n o0bsICHEHNE SIBJICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH TIEpHOIA
KOJIcOaHUH MOABEIIEHHOIO K HUTH I'py3a

OT JUTMHBI HUTH.

54



®denepanbHas padboyas nmporpamma | @usuka. 7—9 knaccel (0a30BbIi YPOBEHB)

[IpoBepka HE3aBUCUMOCTH MEPHOJIa KOJIEOAHMI

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACChI I'py3a.

Hab6mronenne u o0cyXaeHUE OTBITOB,
JIEMOHCTPUPYIOIINUX 3aBUCUMOCTD IEpUOa
KoJie0aHU MPYKWHHOTO MassTHHKA OT MacChl
rpy3a u )KECTKOCTU IIPYKUHBI.

[IpuMeHeHrne MaTeMaTHIeCKOTO U MPYKHHHOTO
MasiTHUKOB B Ka4€CTBE MOJIEIICH JIJIsl ONTMCaHUS
KoJIe0aHU B OKPYXKAIOIIEM MUDE.

Pemenne 3ama4, CBSI3aHHBIX C BHIYUCIICHHEM
WJIM OLICHKOM 4acTOThI (1epuoaa) KojieOaHuit
H3mepenue yckoperusi c60600H020 nadeHus.

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHnyecKrue BOIHBI.
CBolicTBa MEXaHUUCCKUX
BOJH. [IpogonbHbIe 1
rorepeyHbie BOJIHBL. JJnHa
BOJIHBI U CKOPOCTH €€
pacnpoCTpaHEHHUS.
MexaHndecKrne BOJTHBI

B TBEPIIOM TEJE,
celiCMHMYECKHE BOIHBI.
3ByK. '/pOMKOCTB 3ByKa U
BbICOTa TOHA. OTpaxeHue

3ByKa. IHpa3Byk u
YIBTPa3BYyK

OOHapyXKeHHE ¥ aHAJIN3 BOJHOBBIX SIBJICHUN
B OKpPY’KaloIl[eM MUpE.

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

B IIpUpPOJI€ (3BYK, BOJIHBI HA BOAE).
Briuucnenue 1auHbI BOJTHBI U CKOPOCTH
pacnpocTpaHeHus 3ByKOBBIX BOJIH.
DKCnepUMEHTAIbHOE OTpEIeICHUE TPAHMII
YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJIEOAHHUH.
Habnronenune 3aBUCHMOCTH BBICOTHI 3ByKa

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

Hab6monenue v 00bsiCHEHUE SIBIICHUS
aKyCTHYECKOT0 PE30HAHCA.
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AHaJIN3 OPUTHHAJIBHOTO TEKCTA, ITOCBAIIEHHOTO
UCIOJIb30BAaHUIO 3BYKa (WM yJIBTPa3BYKa)

B TEXHUKE (3XOJIOKaIus, YIbTPa3BYK

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

0 TEKCTY (CMBICIIOBOE UTEHHUE)

Hroro no pazneny

15

Pa3znen 3. DjieKTPOMArHUTHOE MOJI€ U 3JIeKTPOMATHUTHBIE BOJIHbI

3.1 | DnekTpoMaraHuTHOE 6 DJIEKTPOMATrHUTHOE TOJIE. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOIINX
noJie u DNEKTPOMATrHUTHBIE BOJIHBL. | B3aUMOCBSI3b 3JIEKTPUYECKOTO U MAarHUTHOTO
AJIEKTPOMArHUTHBIC CaoiicTBa TIOJIEH.

BOJIHBI AIEKTPOMArHUTHBIX BOJIH. DKCNEepUMEHTAIBHOE U3YYEHHE CBOWCTB
[Ikana 37€KTPOMarHUTHBIX | AJIEKTPOMATrHUTHBIX BOJH (B TOM UYHUCIIE
BOJIH. Vcrionb30Banne C MOMOILbIO MOOMIJIBHOTO TEJIE(POHA).
AJIIEKTPOMAarHUTHBIX BOJIH AHanm3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YEJI0BEYECKOI0 OpraHu3Ma.
DJIeKTpOMarHuTHas MpUpoJa | AHAJIM3 TEKCTOB, ONMUCHIBAIOUIUX MPOSBICHUS
cBeta. CKOpOCTh CBeTa. 3JIEKTPOMArHUTHOTO U3TyYEHUs B PUPOIE:
BonHoBbIE CBOMCTBA CBETa | KUBBIE OPraHU3MBbI, U3TyUEHUSI HEOECCHBIX Te
(CMBICJIOBOE UTEHUE).
Pacnio3snaBanue u aHanu3 pa3IM4HbIX
NPUMEHEHUH AJIEKTPOMArHUTHBIX BOJIH
B TEXHHKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3a1au ¢ ncnonap3oBaHUEM QOPMYI
JUISL CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazneny 6
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Paznea 4. CBeToBbIC SIBJICHUSA

4.1 | 3aK0HBI
pacnpoCcTpaHeHUs
CBETa

JlydeBas mozenb cBera.
Hcrounuku cera.
[IpsamonnHerHoe
pacnpoCTpaHEHHUE CBETA.
3armenus ConHua v JIyHbI.
Otpaxenue cBera. [1nockoe
3epKaJIo. 3aKOH OTPaKCHUS
CBETAa.

[Ipenomienue cBera. 3akoH
npesomiieHus ceeta. [lomHoe
BHYTPEHHEE OTpaKEHUE
ceera. Mcnonp3oBanue
MOJIHOTO BHYTPEHHETO
OTPaKEHHSI B ONITHYECKUX
CBETOBOJIaX

HabGmronenue onbITOB, 1EMOHCTPUPYIOITUX
SIBJICHUE TIPSIMOJIMHEHHOTO paclpoCTpaHeHUs
cBeTa (BO3HUKHOBEHUE TEHU U TIOJIYTEHH),

Y UX UHTEPIpPETALMS C UCIIOIb30BAHUEM
MOHSITUSI CBETOBOT'O JIyYa.

OOBsiCHEHUE ¥ MOJICTTUPOBAHNE COJTHEYHOTO U
JIYHHOT'O 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH yTila OTPasKEHUSI
CBETOBOTO JIy4a OT yrja MajeHusl.

N3ydenue cBOMCTB N300paXKEHUS B TNIOCKOM
3epKalie.

Hab6nronenue u o0bsicHEHUE ONBITOB

M0 TOJYYEHUI0 U300paKEHU B BOTHYTOM U
BBINYKJIOM 3epkaniax. HaOmonenue u
00BSICHEHUE OMBITOB TIO MPEJIOMJICHUIO CBETA
Ha FPAHUIE PA3TUYHBIX CPEM, B TOM YHUCIIE
OMBITOB C MOJHBIM BHYTPEHHUM OTPaKEHUEM.
Hccnenosanue 3aBUCMMOCTH yIiia
MPEJIOMJICHHS OT yrJjia MaJIeHusi CBETOBOIO Jiyya
Ha TPAHUIIE «BO31YX—CTEKIIO».
PacnioznaBanue siBICHUN OTpakKeHUS U
MIPEJIOMJICHHS CBETA B TTOBCEHEBHOM JKU3HU.
AHali3 1 00BICHEHUE SBJICHUS] ONITUYECKOTO
MHUpaxa.

Pemrenue 3ama4 ¢ MCHOIb30BAaHUEM 3aKOHOB
OTPa)KEHHUSI U TIPEJIOMIICHHSI CBETa
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4.2 | JIuH3BI U ONITHYECKHE 6 JIunza. Xon nyueit B iunH3e. | [lonydyeHue n3o00pa>keHHil ¢ TOMOIIBIO
pruOOpbI Onrtuueckas cucrema coOuparomieil 1 paccenBaroIiei JINH3.
doroanmnapara, Mmukpockomna | Onpezaenenre GOKYCHOTO PaCCTOSHUS U
u teneckona. ['ma3 kak ONTUYECKON CHUJIBI COOMPAIOIIEH JIMH3BI.
ONTUYECKasA CUCTEMA. AHaJIM3 yCTpONCTBA U IPUHUMIIA IEUCTBUS
brnzopykocTth 1 HEKOTOPBIX ONTHYECKUX MPUOOPOB:
JaTbHO30PKOCTh doToannapara, MUKPOCKOIIA, TEJIECKOMA.
N3yuenue moaenu riia3a Kak ONTHYECKON
CUCTEMbI. AHAIIU3 SIBJIEHUN OJTIM30PYKOCTHU
U JaTbHO30PKOCTH, TPUHIIUIIA IEUCTBUS
OUYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxenue 6enoro ceera Hab6mronenue paznoxenust 6€10ro cBeTa
CBETA B CIIEKTP B criekTp. OnbiTel HpIOTOHA. | B CIIEKTD.
ClioxeHne CreKTpaJbHbIX Hab6monenue u 00bsICHEHUE OTBITOB
1BeToB. /{ucnepcust cBeTa 0 TIOJIYYEHUIO O€JIOr0 CBETA MPU CIIOKEHUHU
CBETa Pa3HbIX I[BETOB.
[TpoBenenre u 0ObSICHEHUE OIBITOB
110 BOCHPHUSTHUIO IIBETA MPEAMETOB MPU UX
HAOJII0JICHUH Yepe3 IIBETOBbIE (DUITLTPHI
(LIBETHBIE OUKH)
Hroro no pazneny 15
Paznen 5. KBanToBbIC SIBJICHUSA
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopaa u OO6cyxnenue 1enu onbiToB Pesepdhopaa

IIOIJIOIICHHE CBETA
aTOMOM

IJIaHETapHask MOJENb aTOMa.
Mogens atoma bopa.
Hcnyckanue u normioueHue

ITIO UCCJICAOBAHHUIO aTOMOB, BBIIBUXKCHHC
THUITIOTE3 O BO3MOKHBIX PE3YyJIbTaTax OIIBITOB
B 3aBUCUMOCTH OT IIPCAIIOIaracMoro CTpoCHHU:A
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cBeTa aToMOM. KBaHTHI.
JIuHenyaTple CrIeKTPhI

aToMoB, (OPMYJIMPOBAHUE BHIBOJIOB

Y3 PE3YJIbTATOB OIBITOB.

OO6cyxkaeHue MpOTUBOPEUNiA IITaHETAPHON
MOJIETIM aTOMa U OCHOBAHUM JJISI TUIIOTE3bI
bopa o craimoHapHbeIX OpOUTaX 3JIEKTPOHOB.
HabroieH1e CruIonIHbIX U TMHEHYaThIX
CIIEKTPOB HU3JIyYEHHUS PA3JTUYHBIX BEILIECTB.
OObsicHEeHUE JIMHEMYAThIX CIIEKTPOB U3JTyUEHUS

5.2

CtpoeHue aTOMHOT0
sanpa

PannoakTuBHOCT. Anbda-,
OeTa- U raMMa-u3JydeHUsI.
CtpoeHne aTOMHOr O si/ipa.
Hyxnonnas monens
aToMHOro sigpa. M3otomnsl.
PagnoaktusHBIE
npespanienus. [lepuon
roJjiypacraga aTOMHBIX SIAEP

OO6cyxaeHue BO3MOXKHBIX THUIIOTE3 O MOJIETISX
CTPOCHHUS Sapa.

Onpenenenue coctasa siep Mo 33JaHHBIM
MacCOBBIM M 3apsAJI0BBIM YUCIIAM H

10 MOJIOKEHUIO B IEPUOJINYECKON CUCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa SApa U €ro
MIOJIO’KEHHUSI B IEPUOANYECKON CHCTEME

P O-PaTUOAKTUBHOCTH.

HccnenoBanue TpEKOB 0-4aCTHIL] IO TOTOBBIM
dbotorpadusim.

OO6HapyxeHre 1 U3MEpPEHUE PaTualiOHHOTO
¢doHa ¢ MOMOIIBIO JO3UMETPA, OLIEHKA €T0
WHTEHCUBHOCTH.

Anam3 OHOJIOrHYeCKUX U3MCHCHHH,
MPOUCXOAIIUX MOJ ACUCTBUEM
PaMOAKTUBHBIX U3JTYYECHHM.

Hcnons30BaHne paiMOAKTUBHBIX W3JIYyYEHHM
B MEJIMIMHE

59



denepanpHas pabouas nmporpamma | dusuka. 7-9 kinaccel (0a30BBIH YPOBEHB)

5.3 | SAnepHble peakuuu 7 Snepnsbie peakuuu. 3akoHbl | Pemenue 3amay ¢ MCMoONb30BaHUEM 3aKOHOB
COXpaHEHHUs 3aps0BOro U COXPaHEHMs MaCCOBBIX U 3apsA0BbIX YHUCEI
MaccOBOI'0 YHCE. JHEPIUsl | HAa ONPEIEICHUE PE3yJIbTaTOB SAEPHBIX
CBSI3M aTOMHBIX sjep. CBsA3b | peakUuii; aHaJIU3 BO3MOKHOCTH WJIN
MaccChl M SJHEpruu. Peakunm | HEBO3MOKHOCTH SIIEPHOM PEAKLIMH.
CUHTE3a U JICJICHUS SAEDP. OneHka SHEpruu CBA3M 1P C UCIIOIB30BAHUEM
Hctounuku sneprun ConHina | GopMyibl DUHIITEHA.
U 3BE31. SnepHas OO0cyx1eHne NepcrneKTUB UCII0JIb30BAHUS
sHepreTuka. /lencreus YIIPaBJIIEMOI0 TEPMOSAAEPHOIO CUHTE3A.
paZMOaKTUBHBIX U3ydeHU | OOCYXJAEHUE NPEUMYILECTB U 3KOJIOTMYECKHUX
Ha YKUBBIC OPTraHU3MBbI poOJieM, CBSI3aHHBIX C AEPHON YHEPTeTUKOMN
Hroro no pazneny 17

IHoBTOpHUTEILHO-0000IAO NI MOTYJIb

IToBTOpEHME U
00o011eHne
coJiepKaHus Kypca
busuku 3a 7-9 KIaccel

9

Cucremaruzanus u
0000111eHrEe TTPEIMETHOTO
COZICpKaHMSI M OTIBITa
JeSITebHOCTH,
PUOOPETEHHOTO

IpU U3yYEHUHU BCETO Kypca
(U3MKH OCHOBHOT'O OOIIETO
o0pa3oBaHUSI.

[loaroToBKa K OCHOBHOMY
rOCyJIapCTBEHHOMY
HK3aMEHY 10 (pU3UKE

JUTsl O0yYaromuxcs,
BBIOPABIIUX ITOT y4EOHBIM
npeaMeT

BrimonHenue yaeOHBIX 3a1aHUH, TPEO yIOIIHX
JIEMOHCTPAIIMN KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

— MIPUMEHEHUS TTOJTyYEeHHBIX 3HAaHUH

JUUIS1 HAYYHOT'O OOBCHEHUS (PU3NUECKUX
SIBJICHUM B OKPYKaIOIIEeW NPUPOJE,

B IIOBCETHCBHOM *KU3HU U BBISIBIICHHS
(bU3HIECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTH;

— NMPUMEHEHHUS OCBOCHHBIX
AKCTIIEPUMEHTATIBHBIX YMECHHI

JUISL UCCIICIOBaHUS (PU3HYECKUX SBIICHHM,
B TOM YHCJI€ JJI IPOBEPKH THIIOTE3
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Y BBISIBJICHHS] 3aKOHOMEPHOCTEM.

Pemenne pacu€THbIX 3a/1a4, B TOM YUCIIE
MPEINONIAraouX UCIOIb30BaHNe (HU3MUECKUX
MOZEJIE 1 OCHOBAHHBIX HA COAEPKAHUU
Pa3IUYHBIX Pa3Ae/ioB Kypca (PU3UKH.
BrinonHeHue u 3anuTa rpynmnoBbIX WA
WHIMBUTyaTbHBIX TPOEKTOB, CBA3AHHBIX

C coJiep)kaHueM Kypca (hpu3nKu

Htoro 1o pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB 110 I[TPOT'PAMME
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