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®denepanpHas pabodas mporpamMma Mo ydeOHomy mpeamery «Dusnkay (0a30BbIii
ypoBeHb) (mpeamerHas oOnactb «EcTecTBEHHO-Hay4yHBIE TIPEAMETHI»)  (manee
COOTBETCTBEHHO — IIporpamma 1o pusuke, Pu3nka) BKIOYACT MOSICHUTEIBHYIO 3aIHCKY,
cozepkaHue 00ydeHUs, TTIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI 10 (DHU3UKeE,
TEMaTUYeCKOe TUTAHWPOBAHHUE.

MNOACHUTEJIBHAA 3AIIMCKA

[IporpamMma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI COCTABIICHA
Ha OCHOBE MOJIOKEHH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHsS Ha 0a30BOM YPOBHE
OCHOBHOW 00Opa3oBaTenbHOM MporpamMmel, npeactaBieHHbx B @I'OC 00O, a Taxke
¢ yuétoM (enepanbHoi paboueli mporpaMmel Bocriutanus 1 KoHuenuuu npenoiaBanus
y4yeOHoro npeameta «Dusznkay.

Copepxanve mporpamMmbl 10 (U3MKE HANpaBleHO Ha  (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYaIOLIUXCSl U OPTaHU3ALNI0 U3YUYeHUs (PU3UKU
Ha JIeATEIbHOCTHOM OcCHOBe. B mporpamme mo (pu3MKe yUHUTHIBAIOTCS BO3MOKHOCTH
yueOHOro mnpenMera B peanusanuu TpeboBanuit PI'OC OOO kK miIaHUPYEMbIM
JUYHOCTHBIM M METAaNpeIMETHBIM pe3yJibTaTaM OOYYEHHs, a TaKKe MEKIIPEIMETHbIC
CBSI3M €CTECTBEHHO-HAayYHbIX YYE€OHBIX IPEIMETOB HAa YPOBHE OCHOBHOI'O OOLIETO
00pa3oBaHuUs.

[Iporpamma 1o (u3MKe yCTaHaBIMBAET pacHpelesieHue y4eOHOro marepuasa
no rojaMm oOydeHus (IO KiaccaMm), MHpeUIaraeT MNPUMEPHYIO IOCIIEN0BATEIbHOCTD
U3YUYEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COAEpPX aHUS U ydére
BO3PACTHBIX OCOOCHHOCTEN 00YyUYarOIINXCsl.

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

du3uka SABISIETCS CHUCTEMOOOPA3YIOIIUM JJii E€CTECTBEHHO-HAYUYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM,
U3y4YaeMbIX XMMHEH, Ouosorueil, actpoHomMue u (pusmyeckoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYUYHYIO KAapTUHY MHpa, MPEAOCTaBIsIeT HaumOoJiee SICHbIE
oOpa3ipl NMPUMEHEHUs] HAyYHOTO METOJAa IO3HaHUs, TO €CTh CIoco0a MOJyuYeHUs
JOCTOBEPHBIX 3HAHUN O MUDE.

Onmna w3 THaBHBIX 3a1ad  (pu3Myeckoro oOpa3oBaHUS B CTPYKType OOIIEro
00pa3oBaHus COCTOUT B (DOPMHUPOBAHUHU €CTECTBEHHO-HAYYHON IPAMOTHOCTH U UHTEpeca
K HayKe y 00yJarommxcsl.

N3ydyenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINOIAaraeT OBJIAJACHHUE CIEXyIOIIMMHU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOUIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAY4YHO OOBSCHSTH SIBJICHUS,

OLICHMBaTh M  IOHUMATh OCOOCHHOCTH  HAy4YHOTO  HCCJIEOBaHMUS;

MHTEPIPETUPOBATh JITaHHbIE U HMCIOJIb30BaTh HAyYHBIE JOKA3aTEIbCTBA
JUTSI TIOJTYY€HUS. BBIBOJOBY.
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Lenu n3ydenus: GU3UKA HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMsI ONPEAEIEHbBI
B Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®duszmka» B 00pa3oBaTeIbHBIX
Opra”Hu3anusax Poccniickon ®enepanun, pean3yIOIIUX OCHOBHBIE
oO1eoOpazoBareyibHble  MpOrpamMMbl,  yTBepkACHHOW  pemeHueM  Kosteruu
MunuctepcTBa npocsemienus Poccutickoit denepanuu (mpotokoi ot 3 aexadps 2019 r.
No TTK-4BH).

Lenu nzydyeHust u3nKu:

NpUOOpEeTEeHNE MHTEpeca M CTPEeMIICHUS OOYydarolmxcsd K HAyYHOMY H3YUYEHHIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEIACTABICHUH O HAYYHOM METOJIe¢ TO3HAaHUA W (HOPMHUPOBAHHE
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

(dopMupoBaHHE HAay4YHOTO MHPOBO33PEHUSA Kak pe3yjibTaTa M3yYEHUS OCHOB
CTPOCHHUS MaTepuu U QPyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

dbopMHupOBaHWE TPEACTABIACHUNH O POAM (U3WUKH JUIA  Pa3BUTHSA  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

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

JlocTikeHre 3THX 1eJield MporpaMMbl 1Mo (PU3KMKEe HA YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs 00ECIEUNBAETCS PEILICHUEM CIIEAYIOIINX 3a/1ay:

NpUOOpEeTEeHNEe 3HAHWKA O JMCKPETHOM CTPOSHUHM BEIIECTBA, O MEXAHHUYECKHUX,
TEIJIOBBIX, JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETCHHE YMEHHMM OMNHUCHIBATH M OOBICHATh (DU3WUYSCKUE  SBICHUS
C UCTIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHU;

OCBOEHHE METOOB PEIICHHUs] MPOCTEHIINX PacUETHBIX 3a7ad C HCIOIh30BAaHHEM
bU3UYEeCKUX MOICIICH, TBOPUYECKUX U MPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMM HaOMI0aTh MPUPOJIHBIC SBICHUS W BBITIOJHATH OIBITHI,
nabopaTopHble pabOThl W HKCIEPUMEHTAIbHBIE MCCIEIOBAHUS C HCIOJIb30BAHUEM
WU3MEPUTEITLHBIX TTPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMalen GU3NIECKOro COoAepIKaHus, BKIItOUas
uHOOPMAITMI0O O COBPEMEHHBIX JOCTIKCHUSX (U3WKH, aHAIU3 W KPUTHYECKOE
OIlCHUBaHUE WH(OPMAITUH;

3HAKOMCTBO CO cdepamMu TPOodEeCCHOHAIBHON  JEATEIBHOCTH, CBS3aHHBIMU
¢ (u3WKOW, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
(bu3MYeCcKOi HAyKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro
obpaszoBanusi orBoautTcs 238 yacoB: B 7 kiacce — 68 vacoB (2 waca B Hememo),
B 8 kitacce — 68 yacoB (2 uaca B Hezenmo), B 9 kinacce — 102 yaca (3 yaca B Hepeno).

[Ipenyiaraemslii B mporpamme o (pu3uKe nepeueHb 1a00paTOPHBIX padOT U OTBITOB
HOCUT PEKOMEHJATeIbHBIA  XapakTep, YyuYuTenb JelaeT BbIOOp TMPOBEACHUSA
7a00paTOpHBIX pabOT H OMBITOB C YYETOM WHAMBUAYAIBHBIX OCOOCHHOCTEH
0o0ydJaronmxcsi, CIHCKa OJKCIIEPUMEHTAIbHBIX 3aJlaHul, TpeajlaracMbIX B pPaMKax
OCHOBHOTO TOCYZapCTBEHHOTO dK3aMeHa 1Mo (PU3HKE.
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COAEPKAHUE OBYYEHUA
7 KJIIACC
Paznea 1. ®usuka U €€ poJib B IO3HAHMU OKPYKAIOLIEro MUpa
®usuka — Hayka O npupone. SBimenus npupoxasl. PU3NUECKHE SBIICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BelnunHbl. 3Mepenne puznueckux BeanuuH. Puznyeckue npudopsl.
[TorpemnocTs n3MepeHnii MexxnyHapoaHasi CucTeMa eIMHMUII.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HayKd  H3Y4yalOT  IPHUPOAY.
EcTecTBeHHO-HAYUYHBIM METOJ] IO3HAHUS: HAOIIOAEHUE, IOCTAHOBKA HAYYHOT'O BOIIPOCa,
BBI/IBIDKEHHUE TUTIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, 00bSICHEHHE HAOII0JaeMOT0
apieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBIO MOJIEIICH.

Llemoncmpayuu
MexaHnueckue, TEIIOBBIC, dJIEKTPUUECCKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
dusndeckre mpruoOOPHI U MPoIieaypa MPSMBIX H3MEPEHUI aHAJIOTOBBIM U [IUGPOBBIM
pUOOPOM.

Jlabopamophwvie pabomwi u onvimeol

Omnpenenenre IEHBI JEICHUS KTl HK3MEPUTEIHHOTO MPUOOpa.

N3mepenue paccTosiHUM.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.

OnpeneneHue pasMepoB MajbIX TEIL.

N3mepenne Temmneparypsl Mpy MOMOIIH KUIKOCTHOTO TEPMOMETPA U IaTUYHKA
TEeMITepaTypHhI.

[TpoBeneHue UCCIENOBaHUS IO TIPOBEPKE TUIIOTE3BI: MATLHOCTH IMOJIETA IIApUKa,
MYIIEHHOT'0 TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayaibHbIE CBe/IEHUsI 0 CTPOEHHUH BellleCTBA

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

JIBmxeHne yactull BeniectBa. CBsI3b CKOPOCTH IBUKEHUS YACTHI] C TEMIIEPATYPOIA.
bpoyHoBckoe aBmxenue, nud@ysus. BzanMmoaeiicTBre yacTull BEUIECTBA: MPUTKEHHE
Y OTTAJIKWBaHUE.

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

Jlemoncmpayuu

Habmtonenue OpoyHOBCKOTO JIBHXKCHUS.

Hab6nronenue nuddysun.

HaOnronenue sBieHui, OOBACHSIOMIMXCS TPUTSHKEHUEM WIH OTTAJIKUBAaHUEM
YaCTHII BEIIECTBA.
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Jlabopamophbvie pabomwi u onvimol
OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OMmBITHI IO HAOTIOJICHUIO TEIIJIOBOTO PACIITMPEHHUSI Ta30B.
OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSAKEHUS.

Paznen 3. /IBu:xeHHe ¥ B3aUMOJeiicTBHE TeJl

Mexannueckoe aBuxkeHue. PaBHoMepHOe 1 HepaBHOMepHOE JBUKEeHNE. CKOPOCTb.
CpenHsisg CKOpOCTh IPYU HEPABHOMEPHOM JABUKEHHUH. Pacu€T myTH 1 BpEMEHH JBUKECHMUS.

SBnenue nnepuuu. 3aKOH HHEpIUU. B3auMoielicTBUE Tel Kak TpUYMHA U3MEHEHUS
CKOpOCTH JBHMKEHHs Tell. Macca kak mMepa MHEpPTHOCTH Tena. [IIMOoTHOCTH BemiecTna.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00bEMA BEIlleCTBA.

Cua kak XapakTepucTuka B3auMozeicTBus Ten. Cuiia ynpyroctu M 3akoH ['yka.
N3Mepenne cuiibl C MOMOIIBIO AUHAMOMETpA. SBJICHHE TATOTEHUS U cuila TskecTH. Crna
TSKECTH Ha Apyrux raHerax. Bec tena. Heecomocts. CriokeHUE CHIL, HAPABIEHHBIX
no ogHou mnpsimMon. PaBHogmenctByromas cui. Cuna TpeHus. TpeHHE CKOIbXKEHUS U
TpeHHE NOKOs. TpeHne B Ipupoie U TEXHUKE.

Jlemoncmpayuu
Hab6nronenue MexaHMuecKoro IBMXKEHHS Tea.
N3mepenne cKopoCcTy IPAMOIMHENHOTO JBUKECHUS.
Hab6nronenue siBeHus: HHEPIUU.
HabGnronenue u3sMeHeHus CKOpOCTH ITPU B3aUMOJAECICTBUU TEll.
CpaBHEHHME MacC 1O B3aUMOJICCTBUIO TEII.
CiioxeHune cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOM.

Jlabopamophvie pabomwi u onvimol

OmnpeneneHrne CKOPOCTH PABHOMEPHOI'O JIBMXKEHUS (ILAPUKA B )KUIKOCTH, MOJIEIU
3JIEKTPUYECKOTO aBTOMOOWIISI U TaK Jajiee).

OmnpeneneHre cpeHEN CKOPOCTU CKOJIBbXKEHUSI OpyCcKa WM IIapuKa [0 HAaKJIOHHOU
IJIOCKOCTH.

OmnpeneneHre IIOTHOCTH TBEPIOTO TENA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTXKEHUS (IeopManun) IpyKUHBI
OT MPHUJIOKEHHOU CHJIBI.

OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tejla
U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, )KUAKOCTEH 1 ra3oB

Hanenue. CrnocoObl yMEHBIIEHUS W YyBEJIMYEHMs JAaBieHus. JlaBieHue rasa.
3aBUCHMOCTH JaBJICHUS raza oT 00bEma, Temmneparypsl. [lepenada gaBiaeHus: TBEPIBIMU
TEeIaMH, JKUAKOCTAMH M Ta3zamu. 3akoH [lackang. IIHeBMaTMyeckne MalIWHBIL.
3aBUCUMOCTh JaBJEHUS JKUJAKOCTH OT TiayOuHsl. ['mapocrarudeckuil mapajiokc.
CooOmatomuecs cocyapl. [ uapaBImdecKkue MeXaHU3MBbI.

Atmochepa 3emum u armocepHoe pgamieHue. I[IpuumHBI CylIeCTBOBAHMS
BO3yIIHON 00osouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdhepHOTro
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JaBJICHUS. 3aBUCHMOCTbh aTMOC(EPHOr0 JAABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 17151 U3MEPEHNS aTMOC(PEPHOTO TABICHMUS.

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

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIEPATYPHI.

ITepenava naBiaeHUS KUJIKOCTHIO U TA30M.

Coobmiaroiuecs CoCy/ibl.

I'mppaBnmyeckuii nmpecc.

[IposiBnenune nericTBUs aTMOC(HEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH TeJla U
IJIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUKOCTH.

VYcioBue I1UIaBaHWsl TeEN: IUIABAHWME WM TIOTPY>KEHHUE TEJlI B 3aBUCUMOCTH
OT COOTHOIIEHHUS IUIOTHOCTEH TeJIa ¥ KUJAKOCTH.

Jlabopamophvie pabomwi u onvimol

HccnepoBanne 3aBUCHUMOCTH Beca Tela B BOAE OT OOBEMa MOTpyKEHHOU
B KUJKOCTh YaCTH TEJa.

OrnpeneneHye BBITAIKUBAIOMIEN CHIBL, JCHUCTBYIOIIEHM Ha TEJO, MHOTPYKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CWIIBI, JCHCTBYIOIIEH Ha TEJo
B ’KUJKOCTH, OT MacChl TeJa.

OnbITHI, IEMOHCTPUPYIOILIKE 3aBUCUMOCTh BBITAIKMUBAIOIICH CUJIbI, AEHCTBYIOLIEH
Ha TEJO B JKUJKOCTHU, OT 00bEMA MOTPYKEHHOM B AKUIKOCTh YaCTH TeJla U OT MIIOTHOCTU
KUIKOCTH.

KoHcTpynpoBaHre apeomeTpa WM KOHCTPYUPOBAHME JIOAKU W OIPEACIICHHE €€
Irpy30I10AbEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. JHEPIUsl

Mexanudeckast padbota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblYar, O0JI0K, HAKJIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBeCHS
pbriuara. [lpuMeHeHue mpaBuiaa paBHOBECUsI pbhluara K OJIOKY. «30J0TOE MPaBHUIIO»
mexanuku. KITJ[ mpocTeix mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanundeckas sHeprusi. Knunetndeckas u noTeHIpaibHas sueprus. [Ipespanienue
OJHOTO BUJIa MEXaHUYECKOM SHEPTrUM B APYroil. 3aKOH COXPAHCHHUS SHEPTUH B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamophvie pabomwi u onvimeol

Ompenenenve pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBIKEHUU Teja
110 TOPU3OHTAIILHON TTOBEPXHOCTH.

HccnenoBanue ycioBUM paBHOBECHS pbluara.
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N3mepenne KII/1 HaKITOHHOM TIIOCKOCTH.
N3ydenue 3ak0Ha COXpAHEHUSI MEXaHUYECKON JHEPTHH.

8 KUIIACC

Pa3neu 6. TensioBblie ABJIeHUSA

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJ1. OTBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISAPHO-KNHETHYECKON TEOPUH.

Mopenu  TBEPAOro, KUAKOTO M  Tra3000pa3HOTO0  COCTOSTHUM  BEIIECTBA.
Kpucranmnnueckue u amopdubie Tena. OObSICHEHHE CBOMCTB Ta30B, XUAKOCTEH U
TBEPJIBIX TEJI HA OCHOBE IMOJI0KECHUN MOJEKYIIPHO-KUHETHUECKON Teopr. CMadynBaHue
Y KaWJUIIPHBIC ABJIECHUSA. TEIIOBOE PACIIUPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO JBHUKECHUS YaCTHULI.
Buytpennsia sueprus. CriocoObl M3MEHEHHsI BHYTPEHHEW SHEPTHH: TEIUlonepenaya u
coBepuieHHe paboThl. Buael Temmonepenaud:  TEIJIONPOBOAHOCTh, KOHBEKIUS,
W3JIyYEHUE.

KonuuecTtBo Ttemnotel. VYenbHas TEIIOEMKOCTh BelIECTBA. TemaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanaHca. [lnaBneHue m oTBepAeBaHUE
KPUCTAJUIMYECKUX BEUIECTB. YJenbHas Teriora IuiaBieHus. llapooOpa3oBanue u
KoHaeHcauus. Mcmapenue. Kumnenue. VYaenbHas Temota mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPBI KUTIEHUSI OT aTMOC(EPHOTO TABJICHHUS.

BrnaxxnocTh Bo3myxa.

OHeprus TOIJIMBA. Y IeJIbHAS TEIJIOTa CrOPAHUSL.

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

3aKOH COXpaHEHMS U MPEBPALICHUS YHEPTUH B TETUIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Habmronerne OpOyHOBCKOTO JIBHIKCHHUS.
Habnronenune nuddysun.
HaOnronenue siBeHnid cMauuBaHus U KaNWUISPHBIX SIBJICHUH.
Habmronenune TenioBoro pacmpeHus Te.
N3MeHeHne JnaBieHWsS Tra3a MNpH H3MEHCHHHM O00bEMa W HAarpeBaHUU WM
OXJIAKICHUH.
[TpaBuia u3mepeHus: TeMIEpPaTyphl.
Bunsl Tenonepenaym.
OxuaxkieHue npu COBEPILIEHUH PabOTHI.
HarpeBanue npu coBepiiieHnH pab0OThl BHEITHUMU CHUJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMUYHBIX BEIIECTB.
Habmronenne kuneHus.
Habnronenue nocTossHCTBA TEMITEPATYPhI MPH TIJIaBJICHUH.
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Mojenu TeIIOBBIX ABUTATEIIEH.

Jlabopamopnwsie pabomwi u onvimol

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSIKEHMUSL.

OnbITHI O BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

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

Omnpenenenre 1aBieHus BO3AyXxa B OaJJIOHE IITPULIA.

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

[IpoBepka rumnores3sl JIMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJOMKA IKHJIKOCTH
B TEPMOMETPUYECKON TPyOKE OT TeMIIEpaTyphl.

HabGnronenue n3aMeHeHusl BHyTpEHHEW SHEprUu Tella B Pe3yJibTare TEIIonepeaun
U pabOThI BHEILIHUX CHUII.

HccnenoBanue siBiIeHMs TEIUIOOOMEHA IMPU CMEUIMBAHUU XOJIOAHOW U ropsyei
BOJBI.

OmnpeneneHre KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MpHU TEIIOOOMEHE
C HarpeThIM METAJUTMYECKUM LIMJIMHIPOM.

Ornpenenenue yneabHON TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanue nporecca UCHapeHus.

OmnpeneneHre OTHOCUTENBHON BIaXKHOCTH BO3LyXa.

OmnpenenenHne yieapHON TEIUIOTHI IUIABICHMS JIBIA.

Pa3znen 7. JnekTpuyeckue U MArHUTHBIE SIBJIEHUS

Onektpuzanus Ten. J[Ba poja dSIeKTpUYECKUX 3apsaoB. BzauMmojelcTBue
3apsKEHHBIX Tell. 3aKkoH KyrnoHa (3aBUCUMOCTh CUIIbI B3aUMOJIEHCTBUS 3apSyKEHHBIX TEN
OT BEJIMYMHBI 3aPSJI0B U PACCTOSIHUSI MEXKY TEJIAMH ).

OnekTpudeckoe mojne. Hanpspk€HHOCTh  anekrpuueckoro mois.  [IpuHiun
CyNEPHO3ULINH JIEKTPUUECKUX OJIEH (HAa KaY€CTBEHHOM YPOBHE).

Hocurenun »saekTpuueckux 3apsaioB. DJIEMEHTAPHBIA AJIEKTPUUYECKUN  3apsi.
Crpoenue atoma. [IpoBOAHUKH U TUAJEKTPUKU. 3AKOH COXPAHEHHS DIIEKTPUUYECKOIO
3apsija.

DJIEKTPUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHHUS JICKTPUUECKOTO TOKa. ICTOUHUKH
MOCTOSTHHOTO  ToKa. JIEHCTBUS DJIEKTPUUECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUIN TOK B XKHUJKOCTSIX U razax.

OnekTpuueckas uemnb. Cuiia Toka. DIeKTpuieckoe HanpsbkeHue. ConpoTUBIICHUE
MPOBOJIHUKA. Y AEIbHOE COMPOTUBIICHHE BemlecTBa. 3akoH Oma [ ydacTKa IEMH.
[TocnenoBaTenbHOE U ApALIEIBHOE COETMHEHNE TPOBOTHUKOB.

PaboTa u MOUTHOCTB AJIEKTPUUYECKOTO TOKA. 3akoH Jlxkoyns—Jlenna. DinekTpuueckue
LEMH U TIOTPEOUTEHU JIEKTPUUECKOM dHEepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[ToctostHHble MarHuThl. B3anMoaencTBHE MOCTOSAHHBIX MAarHUMTOB. MarHutHOE
noje. MaruuTHoe noJjie 3eMJIM U €ro 3Ha4eHUe ISl KU3HU Ha 3emie. OneIT Dpcerena.
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MarautHoe mosie 3JIEKTPUYECKOro Toka. [I[puMeHeHue 3IEKTPOMAarHuTOB B TEXHHKE.
JleiicTBH€ MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb MTOCTOSHHOTO
Toka. lMcnosib30BaHWE dICKTPOABUraTeiell B TEXHUYECKUX  YCTPOWCTBAX U
Ha TPAHCIOPTE.

Onbitel @apanes. SIBIeHHE HIEKTPOMarHUTHOM HMHAYKUMHU. IIpaBuino Jlenua.
Onekrporenepatop. CrocoObl MOMYUYEHUST AIEKTPUUECCKOW SHEPTHH. DIEKTPOCTAHIIUN
Ha BO300OHOBIIIEMBIX HCTOYHUKAX YHEPTHUH.

Jlemoncmpayuu
DIIEKTpU3ALUS TE.
JIBa poaa aNEKTPUYECKHUX 3aPSAI0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JIEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS MHIYKIIHUSL.
3aKOH COXPaHEHUS JIEKTPUUECKUX 3aPAJIOB.
[IpoBOHUKH ¥ TUIIEKTPUKH.
MoaenvupoBaHHUE CUITOBBIX JJUHUHN 3JICKTPUYECKOTO TOJIS.
HcTouyHMKHM TOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B )KUJIKOCTH.
["a30BbIH paspsa.
N3mepenune Cuitbl TOKa aMIIepMETPOM.
N3mepenune 3neKTpruieCcKOro HarpsKeHUS BOJIbTMETPOM.
Peocrat 1 MarazuH CONpOTUBIICHUHN.
BzanmopericTBre MOCTOSIHHBIX MarHUTOB.
MoaenvupoBaHue HEBO3MOKHOCTH Pa3/ICJICHUS TTOJFOCOB MAarHUTA.
MoennpoBaHre€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT Opcrena.
MarauTHoe 1oJjie ToKa. DJIEKTPOMarHur.
JlericTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.
HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHON UHTYKIIHH.
OnbiThl @apajes.
3aBUCHUMOCTb HANPABJIEHUS UHIYKIIMIOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHUS.
DJIEKTPOre€HEepaTOP MOCTOSIHHOTO TOKA.

Jlabopamophwvie pabomwi u onvimol
OnBITHI 110 HAOJTIOICHUIO SJICKTPU3AIINHU TEJl HHIYKITUEH U TIPH COMPUKOCHOBECHHUM.
HccenenoBanue IeHCTBUS 3JIEKTPUYSCKOTO OIS HA MPOBOJIHMKHU U JTHAJICKTPUKH.
COopka u mpoBepKa padOThI JICKTPUICCKOM IICITH TTOCTOSHHOI'O TOKA.
H3mepeHue u peryTmpoBaHKe CHJIBI TOKA.
W3mepenue 1 peryJupoBaHue HAMPSHKCHHUS.
HccnemoBanue  3aBHCHMMOCTH  CHJIBI  TOKa, HMIYIIETO  4Yepe3  PEe3UCTop,
OT COIIPOTHBIICHUS PE3UCTOPA M HAMPSIKCHUS Ha PE3UCTOPE.
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OneITBl, JAEMOHCTPUPYIOIIHME 3aBHCUMOCTb 3JEKTPUUYECKOTO CONPOTHBIICHHUS
MIPOBOJHUKA OT €r0 JUIMHBI, IUNIOMAAU TONEPEYHOT0 CEYEHUS U MaTeEpHAIIA.

[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MTPU MOCIEA0BATEIbHOM COEIMHEHUH
JBYX PE3UCTOPOB.

[IpoBepka npaBuiia AJis1 CUJIbI TOKA MPU NapAIIETbHOM COEAMHEHUH PE3UCTOPOB.

Omnpenenenre pabOThI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHre MOIHOCTHU AJIEKTPUYECKOT0 TOKA, BBIAEISIEMON Ha pE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH  CHJIBI  TOKa, MAYILIEr0 4Yepe3  JIaMIIOUKYy,
OT HaNpsHKEHUS HA HEM.

Omnpenenenne KII/[ narpeBares.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yuenne MarHUTHOTO TOJISI TOCTOSIHHBIX MArHUTOB MPU UX O0BETUHEHUU U
pazzeneHuu.

UccnenoBanne neicTBUS 3JIEKTPUIUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUSA KaTYIIKH
C TOKOM U MAarHWTa OT CUJIbI TOKA U HAIIPaBJICHUS TOKA B KAaTyLIKE.

N3ydenue neiicTBUS MArHUTHOTO MOJI HA TPOBOJAHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue paboThl JJIEKTPOABUTATEIS.

N3mepenue K11/ anexrpoaBuraTenbHON YCTAaHOBKHU.

OMnBITHI IO UCCIIEOBAHUIO SIBJICHUS JIEKTPOMAarHUTHOM MHAYKIIMH: UCCIIEI0BaHNE
W3MEHEHUM 3HaUYCHUS U HAIPaBJIEHUS UHAYKIIMOHHOIO TOKA.

9 KUIACC

Pa3nen 8. Mexanuueckue siBJIeHUsI

Mexannueckoe  JABWKeHHE. MarepuaiibHas  Touyka. (CucremMa  OTcYETa.
OTHOCUTENBPHOCTh ~ MEXAHMYECKOTO  JBWKEHUA. PaBHOMEpHOE  NPSAMOJIMHEHHOE
nBr>keHue. HepaBHOMepHOe mnpsiMoinHEHOe ABWKeHHE. CpenHsss U MrHOBEHHAas
CKOPOCTH T€JIa IMPU HEPABHOMEPHOM JIBUKEHHM.

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

PaBHOMepHOEe nBIKeHHME TO OKpyx)HOCTH. [lepmom u yacrota oOparieHus.
JIuneinHas u yriaoBasi CKOpocTU. LIeHTpoCTpeMHUTENBHOE YCKOPEHHE.

ITepsoiit 3akoH Hprorona. Btopor 3axkon Herorona. Tperuir 3akoH HprotoHa.
[TpuHIMII CYTIEpHO3ULINU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJBXKECHUSA, CHIIA
TPEHUS MOKOS, IPYTUE BUIbI TPCHUS.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO TIafCHUSI.
Jemxenue minanetr Bokpyr Comnnua. IlepBast kocMuueckas ckopoctb. HeBecoMocTh U
MEPETPYy3KHU.

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

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

Mexanuueckass paboTta U MOUIHOCTb. PaboTa Cui TSHKECTH, YHNPYTOCTH, TPEHUS.
CB3b sHepruu u padotsl. [ToTeHManbHas 3Heprus Teina, MOJAHATOr0 Hajl MOBEPXHOCTHIO
3emun. lloTeHumanbHas sHeprus cxarou npyxuHbl. Knnetndeckas sHeprus. Teopema
0 KUHETHYECKOU 3HEpruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPrUu.

Jlemoncmpayuu

Hab6nronenue MexaHu4ecKoro JBUKEHUS TeJla OTHOCUTENLHO PA3HbIX TEJ OTCUETA.

CpaBHeHUE MyTel U TPACKTOPUI JBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEILHO
pPa3HBIX TEJ OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHUS TPSIMOJIMHEMHOTO JIBUKEHUS.

HccnenoBanne npu3HakoB PAaBHOYCKOPEHHOT'O JBUKECHUS.

HaOntonenue nBuKeHUs Tela 0 OKPYKHOCTH.

HaOnronenne MeXaHMYECKUX SIBJICHUW, MPOUCXOAIIMX B CHUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCHUTEIILHO KaOWHETa
(bu3HKH.

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

HaOnronenue paBeHcTBa CUII MPU B3aUMOJICUCTBUU TEJL.

HN3meneHne Beca Tena pyu yCKOPEHHOM JIBUKECHUH.

Ileperaua umItyapca mpu B3auMOAEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH TTPU B3aUMOJICHCTBUH TEJL.

CoxpaHeHre UMITYJIbCa TPU HEYNPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHue uMITyJIbca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBHUU.

Habntonenue peakTMBHOTO JBUKECHUS.

CoxpaHeHrne MEXaHUYEeCKOM SHEPTHH MPU CBOOOTHOM IMaJICHUU.

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

Jlabopamophvie pabomwi u onvimol

KoncTpynpoBanue TpakTa Jjisl pa3roHa U JaJbHEHIIEr0 PAaBHOMEPHOIO JBUKECHHUS
IapuKa Win TEJIEKKHU.

OmnpeneneHue cpeHER CKOPOCTH CKOJIBKEHUSI OpycKa WM JIBHXKEHMS IIapHKa
110 HAKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpPEeHHs Tella MPU PaBHOYCKOPEHHOM JBHKEHUM 0 HAKIOHHOM
MJIOCKOCTH.

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

[IpoBepka THUIIOTE3BI: €CIM TPH PAaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadaJlbHOU
CKOPOCTH MYTH OTHOCSITCS KaK Psifi HEUETHBIX YHUCEII, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

12
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HccrienoBanne 3aBUCHMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHIJIBI HOPMAaJbHOTO
JaBIICHMUSL.

Omnpenenenre K03 PUIMEHTA TPEHUS CKOTBKCHHS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOTBI CWIIBI TPEHUS TMIPH PABHOMEPHOM JBW)KCHUU Teja
10 TOPU30HTAILHON TOBEPXHOCTH.

Ompenenenrie pabOThl CHIIBI YIPYTOCTH MPU MOIBEME Ipy3a C HCIOIb30BAaHHEM
HETIOABI>KHOTO U TIOJIBMIKHOTO OJIOKOB.

W3yuenue 3akoHa COXPAHEHUS SHEPTHH.

Pa3znen 9. Mexannueckue K0J1e0aHUA M BOJTHBI

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJieOaHM: Tepuop,
4acToTa, aMIUINTyJa. MaremMaTW4ecKud W TNPYXKUHHBIA MasTHHUKU. [IpeBpamienue
SHEPIUM NP KOJeOaTeIbHOM JBUKCHUU.

3artyxarone kojiebanus. BeiHyxkaeHHbIE KoneOaHusa. Pe3onanc. MexaHuyeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKUX BOJIH. [IpomonpHBIE M MoOnepedHbie BOJIHBL JJinHA
BOJIHBI M CKOpPOCTh €€ pacnpocTpaHECHHs. MeXaHM4YeCKue BOJHBI B TBEPIOM TeEIIE,
CEMICMUYECKUE BOJIHBI.

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

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

Jlabopamophvie pabomwi u onvimol
OmnpeneneHye 4acTOThI M IEpro/Ia KoJieOaHUH MaTEMaTHIECKOTO MasSTHHKA.
OmnpeneneHre YacTOThI M MIEpHoia KoJIeOaHUH MPYKUHHOTO MasTHAKA

WccnenoBanne 3aBUCUMOCTU TEPUO/A KOJEOAHUI MOJBEIIEHHOTO K HUTHU Tpy3a
OT JJIMHBI HUTH.

HccnenoBanne 3aBUCUMOCTH Tepuojaa KojeOaHWN MPYKUHHOTO MasiTHHKA
OT MaccChl Ipy3a.

[IpoBepka HE3aBHCUMOCTH MepuoJia KoueOaHuil rpy3a, MOJBEIICHHOTO K HHUTH,
OT Macchl Tpy3a.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh MEpUOAAa KOJIEOaHUW MPYNKUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaIeHHUS.

Paznen 10. DiiekTpoMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI

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

DnexkTpoMarHuTHas npupoaa ceera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiiCTBA ANEKTPOMATrHUTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

Jlabopamophwvie pabomwi u onvimeol
N3ydeHne CBOMCTB 31EKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO Tele(oHa.

Pasznea 11. CBeroBble sIBJIEHHSA

JIlyueBass Monenb cBera. Mctounuku cBera. IIpsMonuHeliHOE pacmpoCTpaHEHUE
ceera. 3armenuss ConHua u Jlynel. Otpaxenue cBera. [lnockoe 3epkano. 3akoH
OTpaKECHUS CBETA.

[Ipenomnenne cBera. 3akoH mpeloMyeHds cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. VICnoJb30BaHKME MOJHOTO BHYTPEHHErO OTPAXKEHHSI B ONTUYECKUX
CBETOBOJAX.

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

Paznoxenue 6enoro ceera B ciekTp. OnbiTel HetoToHa. Cii0KeHHE CTIEKTPaTbHBIX
uBeToB. /lucnepcus ceera.

Jlemoncmpayuu
[IpssMonMHEHOE PaCIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyuyenue n300paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
Onrtuueckuii CBETOBO/I.
Xon nyuel B coOMparolieit JInH3e.
XoJ1 1yden B paCCEUBAIOLIEH JIMH3E.
[Tonyuenue n300paxeHut ¢ MOMOIIBIO JIMH3.
[Ipunuun neiictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIA.
Mopenn riasa.
Pasnoxxenue 6enoro cBera B CIIEKTP.
[Tonyuyenue 0enoro cBeTa Mpu CIOKEHUU CBETA PAa3HBIX LIBETOB.

Jlabopamophwvie pabomwi u onvimol
HccnenmoBanue 3aBUCMOCTH YTJIa OTPAXKEHHS CBETOBOTO JIyda OT YTIJIa ITaIcHUSI.
N3ydeHne xapaKTepUCTHK U300paskeHUs ITpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yTJIa MPEJIOMIICHHSI CBETOBOTO JIyda OT YTIJIa TaJICHUs
Ha TPAHMIIC «BO3TYX—CTEKIION.
[Tonydenue n300pa>keHU C MOMOIIBIO COOUPAFOIIICH JIMH3HI.
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Omnpenenenne GOKyCHOTO pacCTOSHUSI U ONTHYECKOH CHIIbl COOMpArOIEeH JIMH3bI.

OmBITHI IO PA3I0OKEHUIO OEJIOro CBETa B CHEKTP.

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

Pa3nen 12. KBanToBbIe ABJICHUA

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

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usinydeHus. CTpoeHrue aTOMHOTO sipa.
Hyxnonnas Mmogens atomHoro sijpa. M3oromnsl. PagnoaktuBHeie nipeBpanienus. [lepuona
IIOJTypacIiajia aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO YHMCEINl. DHEPIHUs
CBA3M aTOMHBIX sjep. CBs3b Macchl M SHEpPruu. Peakuny cuHTE3a W JEIEHUS sIEp.
Ncrounuku sneprun ConHua u 3BE31.

Anepnas osHepretvka. JIeMCTBHS paaMOAKTUBHBIX M3JIYyYCHUNM Ha JKHUBBIC
OpPTaHHU3MBI.

Jlemoncmpayuu
CnekTpbl U31y4YEHHUS U OTJIOIICHHUS.
CneKkTpbl pa3IuyHbIX T'a30B.
CnekTp Bomopoaa.
Habmronenue tpexkoB B kaMmepe Buibcona.
Pabora cuéTurika HOHU3HPYIOMIMX U3JTYUCHUH.
Peructpanus nznmydeHust IpupoOIHBIX MUHEPAJIOB U TPOIYKTOB.

Jlabopamophvie pabomwi u onvimeol

Hab6nronenue CrutoniHeIX ¥ IMHEHYAThIX CIICKTPOB H3TyUCHUS.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPTUHM YACTHIBI TT0 TOPMO3HOMY IyTH
(o ororpadusam).

N3mepenne paarnoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAOIMA MOAYJIb

[ToBTOpUTENHEHO-0000IAIOMIMKA MOAYJb TpPEIHAa3HAYEeH JJIi CUCTEMATU3ALMH U
000011IeHHs] TMPEIMETHOTO COAEpPKAHUS M OIbITa JEATEIbHOCTH, MNPUOOPETEHHOIO
OpyU HW3YYEHUH BCEro Kypca (GU3MKMA, a Takke s TMOATOTOBKM K OCHOBHOMY
rOCyJIapCTBEHHOMY 2K3aMeHY 10 (PU3HKE JJI 00yUarOIIUXCsl, BEBIOPABIIUX ATOT YUeOHBIN
IpPEIMET.

[Ipn wu3ydyeHHH AAHHOTO MOAYJIS PEATUZYIOTCS U CUCTEMATU3UPYIOTCA BHUIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECHEeUMBAETCS [OCTHXKEHUE IMPEIAMETHBIX HU
MeTarpeIMETHBIX IUTAaHUPYEMBIX pEe3yIbTaTOB oOy4eHus, dbopmupyercs
€CTECTBEHHO-HAY4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB MCCIIEIOBAHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSICHATH (DU3NUECKUE SIBIICHHUS,
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MIPUMEHSS] TOJYYCHHBIE 3HAHUWA, pEIIaTh 3aJadyd, B TOM YHCJIE KA4YECTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpuHIMIHAIBHO AEATENBHOCTHBIN XapaKTep JAHHOTO pa3esa peaanu3yeTcs 3a CUET
TOT0, YTO O0YYAIOLIUECS BBIMOJHSIOT 3a1aHUs1, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE MOJyYE€HHBIX 3HAHUN pPacro3HaBaTh U HAYYHO OOBSCHATH (PU3UYECKUE
SBJICHUS B OKPYXAIOIIEH TPUPOJIE U TOBCETHEBHOM KU3HMU;

UCIIOJIb30BaTh HAYYHBIE METObI UCCIIENOBaHUS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
JUISL IPOBEPKH THIIOTE3 U MIOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4yHbIE OCHOBBI HamOOJiee BaXKHBIX JIOCTH)KEHHI COBPEMEHHBIX
TEXHOJIOTUM, HANpPUMEp, MPAKTUYECKOTO MCIOJIb30BAHUS PAa3JIMYHBIX HCTOYHHUKOB
DHEPrMM HAa OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHUS BCEX HW3BECTHBIX BHJIOB
SHEPTHUH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenue (u3Mku Ha ypoBHE OCHOBHOTO OOIEro 0O0pa3oBaHUs HAMPABICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX WU MPEIMETHBIX 00pa3oBaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynbrare m3yueHus (U3MKUH Ha yYpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
y oOydaromerocs OyayT chopMUPOBAHBI CIEAYIONINE TNIHOCTHBIE PE3yIbTAaThl B YACTH:

1) IaTPHOTHYECKOTO BOCTIMTAHMS:

IPOSIBJICHHE MHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHUCKOM
(bu3NYEeCcKOil HAyKH;

LIEHHOCTHOE OTHOLLIEHUE K JTOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB;

2) rpaKIaHCKOT0 M TyXOBHO-HPABCTBEHHOT 0 BOCTIHTAHMS:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJEHUM OOIIECTBEHHO-3HAUMMBbIX
U JTUYECKUX TMpoOJeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHUHN
bu3uKy;

OCO3HaHHUE BAXKHOCTU MOPAJIbHO-3TUYECKHUX MPUHIIMIIOB B AESTEIIBHOCTU YUYEHOTO;

3) 3CcTeTHYECKOT0 BOCIIUTAHUS:
BOCIIPHUATHE OCTETUYECKUX KadyecTB (U3MYECKON Hayku: €€ TapMOHHYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHUS

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

pa3BUTHE HAy4YHOW JIFOOO3HATENBHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
JESTENBHOCTH;

5) popmupoBaHus KyJIbTYPbI 310POBbSI H SMOIHOHAIBLHOTO (JIATOTIOTYYHSI:
OCO3HaHWE LIEHHOCTM Oe3omacHOoro oOpa3a JKH3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH MpaBUJl O€30MaCHOrO MOBEAECHMSI Ha TPAHCIIOPTE,
Ha JIOpPOrax, € ANEKTPUUECKUM U TEIIOBBIM 000PYJOBAaHUEM B IOMALTHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO IpaBa Ha OUIMOKY U
TAKOTI'0 JK€ MIPaBa y JIpyroro 4eJloBeKa;

6) TPyA0BOr0 BOCIIUTAHMS :

AKTUBHOE YYacTHE€ B PEIICHUM MPaKTUYECKUX 3ajad (B pamMKax CEMbH,
0o0pa3oBaTeNbHON OpraHW3allii, Topoja, Kpas) TEXHOJOTUYECKOW H COIUATbHOU
HaIPaBJICHHOCTH, TPEOYIOIIMUX B TOM YUCTIe U (PU3NYECKUX 3HAHUI;

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

OpHUEHTAIMs Ha MPUMEHEHHE (PU3MYECKUX 3HAHUHU IS PEIICHUS 3a/1ad B 00JacTu
OKpY>Kalollel cpeibl, IIIaHUPOBAHHUS MTOCTYIIKOB U OIICHKH UX BO3MOYKHBIX ITOCIIEICTBHM
JUISL OKPY>KaIOIIEeH Cpeibl;

OCO3HAHHME TJI00ATBLHOTO XapaKTepa SIKOJOTHUECKUX MPOOJIEM U Ty TEH UX PEIICHHUS;

8) aganTanuu K N3MEeHSIOIIUMCSI YCJTOBHSIM COIMAILHOW M TPUPOTHOM CpeIbl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPW BBITIOJIHCHUH HCCIICIOBAHUN W MPOCKTOB
(bU3MYeCKOi HANPaBIEHHOCTH, OTKPBITOCTD ONBITY M 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JCSITEIbHOCTD;

noTpeOHOCTh B OPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHCIie GOpPMYTUPOBATH UIIEH,
MOHSTHS, TUIIOTE3bI O (PU3UYECKUX 00BEKTaX U SIBICHUSX;

OCO3HaHHUE JE€PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1acTH
bu3uKy;

IJJAHUPOBAHKUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUIA;

CTpEMJICHUE aHAJIM3UPOBATh U BBIABIISITH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHCJI€ C UCTIOJIb30BaHUEM (DU3UYECKUX 3HAHUM;

OIIEHKA CBOUX JICMCTBUI C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEY, BO3MOMKHBIX
rJI00aJIbHBIX ITOCIEACTBHH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUs MporpamMMmbl MO0 (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y  oOywatomerocas  OyayT  chOpPMHpPOBAaHbI  METaNpeIMETHbIE
pe3yNbTaThl, BKJIIOYAIONINE TO3HABaTeNbHbIC YHHBEpPCAIbHBIE YYEOHBIC ACHUCTBUA,
KOMMYHHKATHBHbIE YHUBEPCAJIbHBIC YIeOHBIC ACUCTBUSA, PETYJSITHBHBIE YHUBEPCAIbHBIC
y4eOHbBIC IEUCTBUS.

IHo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble joruveckue 1eHCTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBICHUIN);

YCTaHaBJIMUBATb CYHIGCTBCHHBIﬁ IMPHU3HAK KJ'IaCCI/I(l)I/IKaL[I/II/I, OCHOBAaHUA
JJ1s1 000OIIEHUS ¥ CPAaBHEHUS;

BBIABJIATH 3aKOHOMEPHOCTH U ITPOTUBOPECYHA B paCCMAaTpUBACMBIX (baKTaX, JaHHBIX
u Ha6J'IIOI[eHI/I$IX, OTHOCAIIINXCA K (1)I/IBI/I‘ICCKI/IM ABJICHUSM,

BBIABJEATH IPUYHUHHO-CIICACTBCHHBIC CBA3U IIPHU U3YUCHUU (I)I/I3I/I‘-IGCKI/IX SIBJICHUU U
mpoueccoB, ACIaTb BBIBOABI C HWCIOJIb30BAHUCM JACAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOquI/II>JI, BbIABUI'aTh THUIIOTE3bI O B3aMMOCBA3AX (bI/ISI/ILIeCKI/IX BCJIIMYHNH,

CaMOCTOSTENIbHO BBIOMpATh CHOCOO peleHus ydeOHOM (u3MuecKol 3amadu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEILICHHUS, BEIOOP HAan00JIee MOIXOSIIETO C YUETOM
CaMOCTOSITEJIbHO BBIIEJIEHHBIX KPUTEPHUEB).
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ba3oBble ncciaenoBaTe/ibCKue 1eHCTBUSA:

WCIIOJIB30BaTh BOIMPOCHl KAaK HWCCIAEAOBATEIIbCKUN WHCTPYMEHT TIO3HAHMUS;

MPOBOJIUTH TIO CaMOCTOATEILHO COCTABICHHOMY IUJIaHY OIIBIT, HECJIOKHBIN
bU3MYeCKUil  OKCIEPUMEHT, HEOOJBIIOe HCCIACAOBaHNEe (DUINICCKOTO  SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJTYICHHYIO B X0J1€
WICCJICIOBAHUSI MJTH DKCIICPUMEHTA,;

CaMOCTOSTENNbHO  (pOpMyIHpOBaTh OOOOIICHWS W BBIBOJABI IO pe3yJibTaTam
IPOBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (PUINICCKUX IMPOIIECCOB,
a TakKe BBIIBUTATH TIPEIANONOKEHHUS OO0 WX pa3BUTUM B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pabora ¢ undpopmanmeii:

OPUMEHSTh PA3JIMYHBIE METOJbl, HWHCTPYMEHTBl W 3alpoChl MpPH TIOUCKE
u otOope MHGOPMAIMU WM JTAHHBIX C YYETOM MPEIJI0KEHHOU ydeOHOU (hu3nueckoit
3a]1aui;

aHAJIN3UPOBaTh, CHUCTEMATU3UPOBATh U  HUHTEPIPETHPOBATH  HMHGPOPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM MpEACTaBICHUS;

CaMOCTOSITEIILHO BBIOMPATh ONTUMATIBHYIO (opMy MpeAcTaBiIeHUs UHPOPMAIIUU U
WUIKOCTPUPOBATh PEIIAEMbIE 3a/1a4yd HECJIOKHBIMH CXEMaMH, AHarpaMmaMy, HHOU
rpaduKoil ¥ uX KOMOUHALIUSIMU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCHCTBHS:

B XOJi¢ OOCyXJeHHUsI y4yeOHOTO MmaTepuaia, pe3yjabTaToOB J1a0OpaTOPHBIX padoT
U TPOEKTOB 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOWl TeMbl U BBICKA3bIBATh
uJeu, HaleJCHHbIE Ha peIIeHHWE 3a7aud W TOoJJEp)KaHHe OJiarokenaTeabHOCTH
OOIIICHUS,

COTIOCTaBIIATh CBOM CYXXJICHHSI C CYXACHUSIMHU JIPYTUX YYaCTHUKOB JUAjora,
00Hapy>KUBATh pa3Inuue U CXOACTBO MO3UIIUIA;

BBIPa)KaTh CBOIO TOYKY 3PECHHSI B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJMUYHO TPEACTABNIATH PE3YJbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIEA0BaHUs, IPOEKTA).

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHIAUBUAYaTLHON pabOThHI
IIPY PEIIEHUN KOHKPETHON (PU3NYEeCKOi MpOoOIeMBbI;

MPUHUMATh LIEJM COBMECTHOU IEITEIIbHOCTH, OPraHU30BBIBATH JICHMCTBUS IO €€
JOCTHKEHHUIO: pacipeaessiTh PO, 00CYKIaTh MPOIECCHl U PEe3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

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

OIICHMBATh KAauyeCTBO CBOEro0 BKJIaJa B OOMUNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.
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PerynsitTuBHble YHUBepPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusanus:

BBISIBIIATH MPOOJEMBI B JKM3HCHHBIX M YYEOHBIX CHUTyalUsaX, TpPeOYIOmuUxX
JUISL perieHusT PU3NUeCKUX 3HAHUM;

OPUEHTUPOBATHCA B PA3TMYHBIX MOJX0daX MPUHATUS PEIICHUN (MHIUBUIYaIbHOE,
MPUHATHE PEILICHUS B TPYIIE, MPUHITUE PEIICHUHN TPYIIION);

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

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, IMOUMOHAIbHBI HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYyallMU U MIpejiarath IjiaH e€ n3MEHEHMUS;

OOBSICHATh NMPUYUHBI JOCTHKEHUS (HEAOCTHXKEHUS) pe3yJIbTaTOB JEATECIbHOCTH,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJIHEHUS
(GU3MYEeCKOro HCCIENOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIMXCS CUTYaI[ui, yCTAHOBJIEHHBIX OITMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

CTaBUTh ce€0sl Ha MECTO JIPYyroro 4ejoBeKa B XOJ€ CIOpa WIA JTUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHUKY JIPYToro.

NpU3HABaTh CBOE MPABO HA OMIMOKY MPH pelieHuH (U3NYECKUX 3a/ad  WId
B YTBEP)KJICHUSIX Ha HAYUHbIE TEMbI U TAKOE K€ MPaBO JPYTroOToO.

HPEIMETHBIE PE3YJIBTATDI

K xonmy oOyueHuss B 7 kJjacce MpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y O0OYHAIOITUXCSI YMEHHI:

UCIIOJIb30BaTh TOHATHUS: (PU3NYECKHE M XHUMHYECKUE SBJICHUS, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJENb, TUIIOTE3a, €AMHUIBI (DU3MUECKUX BEIWYHH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOEe
IBUWKCHHE  (paBHOMEpHOE, HEPAaBHOMEpPHOE, MPAMOJIMHEWHOE),  TPaeKTOpus,
paBHOAEHCTByIOmass cuil, aedopmarus (ympyras, IUlacTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYbI;

pasnuyath sBineHus (muddys3us, TEmIoBOe JBIKCHHWE YACTUI[ BEIIECTBa,
paBHOMEpHOE JBW)KECHUE, HEPAaBHOMEPHOE JBIKEHUE, WHEPIIHS, B3aUMOJICHCTBUE TET,
paBHOBecHE TBEPHBIX TEJI C 3aKPEIUIEHHON OCBHI0 BpAIICHHs, Tepenada aBlICHUs
TBEPIABIMHU TEJIaMH, KUIAKOCTIMU M Tra3aMmu, aTMOC(HEpHOE MaBJICHUE, IMJIABaHUE TEI,
NPEBpAICHAS] MEXaHWYECKOW DHEPTHUH) IO OMUCAHWIO HMX XapaKTePHBIX CBOWCTB H
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (DU3HUECKOE SIBICHUE;

pacno3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUNW B OKPYKAIOIIEM
MUpE, B TOM YnCiIe (PU3UIECKUE SBICHHS B IPUPOJIC: IPUMEPHI ABMKEHUS C Pa3TMYHBIMU
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CKOpPOCTSIMM B XMBOW M HEXUBOW NPUPOAE, ACHUCTBUE CUIIBI TPEHUS B NPUPOAE U
TEXHUKE, BJIMSHUE aTMOC(EpHOro HaBJiCHUS Ha >XMBOM OpraHu3M, IUIaBaHUE pbIO,
pbhluary B TeJ€ 4eJOBEeKa, MPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B y4EOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;

ONMKCHIBATh HU3YYEHHBbIE CBOMCTBA TE€N W (PU3MYECKHE SIBJICHUSA, MCHOIb3YS
duznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMSI, IMyTh, CKOPOCTbh,
CpeaHsss CKOPOCTh, CHJIA YIIPYIOCTH, CHJIA TSKECTH, BEC TEJA, CWJIA TPEHMS, AABJICHUE
(TBEpIOTO Tena, KMUIAKOCTH, rasa), BBITAJKHUBAIOIAs CHJIAa, MEXaHW4YecKas pabora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KUHETUYECKas U TMOTEHIMAJIbHAs SHEPrus), MpU ONMUCAHWUU MPABUIBHO
TPaKTOBAaTh (PM3UUYECKUN CMBICH UCTOIB3yEMbIX BETUYMH, UX 0003HAYCHUS U €IUHUIIBI
(U3MYECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JaHHYI (U3UUYECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TIpaUKd H3YyYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEIINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHUS U MPOIECCHI, HUCIOJIb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, mpaBuIo paBHOBECHs pbluara (010Ka), «3070T0€ IPABUIIO» MEXAHUKHU, 3aKOH
COXPAHEHUS MEXaHHYECKOM HSHEpPruM, MPH 3TOM J1aBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3aIIMChIBATh €70 MaTEMaTHYECKOE BBIPAKEHNUE;

OOBSACHATh (U3UYECKUE SBJICHUS, MPOLIECChl M CBOMCTBA Tell, B TOM YHUCIE U
B KOHTEKCTE CHUTyallud MNPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 1-2 JOTMYECKUX I1aroB
¢ onopoi Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX SBIICHUM, (PU3MUECKUX 3aKOHA HIIU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amaud B 1-2 AeiCTBUSA, HUCMOIB3Ys 3aKOHBI U (DOPMYIIBI,
CBA3bIBaIOLIME (PM3MUECKUE BEIMUYHUHBI: HA OCHOBE aHAIM3a YCIIOBUSA 3a/1a4M 3alUChIBATh
KpaTKO€ YCIIOBUE, MOJICTABIATh (DU3UUYECKUE BEIUYHMHBI B (OPMYJIbI U TPOBOJIUTH
pacuéThl, HAXOIUTH CIIPABOYHbIE JaHHBIE, HEOOXOUMBbIE JIIsl PELLIEHU 3a/1a4, OLICHUBATh
PEATUCTUYHOCTD MOJIYYEHHOU (PU3NYECKON BETMUNHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPHU MOMOLIM (U3UYECKUX
METOJOB, B OIKMCAaHWUU HCCIEIOBAHUSA BBIICIATh IMPOBEPSIEMOE MPEAIIOIOKEHHE
(runoresy), pa3IuyaTh U UHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yIbTaT, HAXOAUTh OLTUOKH
B XOJI€ OIBITA, JENaTh BBIBOJBI IO €T0 PE3YIbTATAM;

IPOBOJUTH OMBITHI M0 HAOIIOJAEHUIO (U3MUECKUX SIBICHUN WM (PU3MUYECKHX
CBOMCTB Tel: (OPMYJIMPOBATH MPOBEPSEMbIE IMPEANONIOKEHHS, cCOOUpaTh YCTaHOBKY
U3 MPEII0KEHHOTO 000pYA0BaHUS, 3aMMCHIBATH X0/ ONbITA U (POPMYITUPOBATH BHIBOBI;

BBITIOJHATH MPSAMbIE U3MEPEHUSI pACCTOSIHUS, BPEMEHH, MacChl TeJla, 00bEMa, CUITBI
U TEMIEpaTypbl C UCIOJIb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHusi MpuOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEJIMYMHBI OT APYron
C UCTIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHKYIIETOCS
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Teaa OT BPEMEHHU JIBHXKEHHSI Te€Ja, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEH TEel M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIATU
CONIPUKOCHOBEHUS TEJ, CHJIbI YIPYTOCTU OT YJJIMHEHUS NPY’KUHbBI, BBITAIKABAIOLIECH
CHIBI OT 00bEMa MOTrpyKEHHOM dYacTh Teda M OT IUIOTHOCTH JKHJIKOCTH, €&
HE3aBUCUMOCTH OT IJIOTHOCTH T€Jja, OT TITyOUHBI, Ha KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUHN
IUIaBaHUs TEJl, YCIOBUM PaBHOBECHUS pbluara M OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHHUH
y4eOHOTO HCCIIEIOBaHMS, COOMpPATh YCTAHOBKY U BBINOJNHATH H3MEPEHUs, CIeays
NPEMIOKEHHOMY  IUIaHy, (UKCUPOBATh pE3yJbTaThl MMOJYYEHHOM 3aBUCHMOCTH
¢u3nyecKuX BETUYHMH B BUC MPEATOKEHHBIX TaONMHUIl W TpaQHUKOB, AETaTh BBIBOJBI
IO pe3yJIbTaTaM HUCCIICTIOBAHMUS;

IPOBOJUTH KOCBEHHBbIE M3MEPEHUsI (PU3NYECKUX BEJIUYUH (IJIOTHOCTH BEIIECTBA
KUIAKOCTH W TBEPIOrO TeJla, CHJIA TPEHUS CKOJIBKEHHMs, JABICHUE BO31yXa,
BBITAJIKMBAIOILAsl CUJIA, IEMCTBYIOIIAS HA TOTPYKEHHOE B )KUJKOCTh TEJIO, KO3PPUIUEHT
IIOJIE3HOTO JACHCTBUS MPOCTBIX MEXAHU3MOB), CJIEyS NPEUIOKEHHON UHCTPYKIUU: IIPU
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCISATH
3HAYCHHE NUCKOMOM BEJIUYHHBI;

co0nroaTh MpaBuja TEXHUKH O€30MacHOCTH MNpu paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TNPUHIUIBI JEUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, TUHAMOMETP, COOOIIAIIINECS COCYbl, OapOMETp, phluar, MOABUKHBIA U
HEMNOJBUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTB;

XapaKTepHU30BaTh MPHUHIMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOl Ha WX omucaHus (B TOM 4YHCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJOIIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoC,
apeoMEeTp), UCMOJIb3ysl 3HaHUS O CBOWMCTBaX (DU3UYECKHUX SIBJICHUA U HEOOXOJUMBIC
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH TMpPUMEPHl (HAXOAUTh HMHGOPMALMIO O MpUMEpax) NPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUM B TOBCEIHEBHOW >KU3HU MJi1 OOecredeHus
O0e3omacHOCTH TMpu OOpalieHuH C MNpudopaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEeHUs 3J0POBbS U COOJIIOICHUSI HOPM SKOJIOTMYECKOTO MTOBEECHUS B OKPYKAIOLLEH
cpexne;

OCYIIECTBIISATh OTOOP MCTOYHUKOB HHGpopManuu B VHTepHETE B COOTBETCTBUU
C 3aJJaHHBIM MTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUI U IyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAINIO, KOTOPasl SIBISETCS MPOTUBOPEUUBOM
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIH30BaTh TIPU  BBITIOJIHEHWHM YYEOHBIX 3a/laHUil  HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOro COJEpXKaHUs, CIPaBOYHBIE MaTepuajbl, PECypChl CETH
WurtepHer, BiuageTh NOpu€MaMH KOHCIIEKTUPOBAHMUS  TEKCTa, MpeoOpa3oBaHMS
uH(OpPMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHbBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2—3 UCTOYHUKOB MH(pOpMAINK (HU3UIECKOTO COJIEPKaHMs, B TOM YUCJIE MyOIMIHO
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JieNiaTh KpaTKUe COOOIIeHMsI O pe3yJbTarax MPOEKTOB WM Y4eOHBIX HCCIEeIOBAaHUM,
IpU 3TOM TPaMOTHO HCHOJIB30BaTh M3YUYCHHBINH MOHSATHIHBIN ammapaT Kypca (U3HKH,
COIIPOBOKJIATh BBICTYIUIEHUE IIPE3CHTALIUEN;

IIPY BBITIOJTHEHUH YUE€OHBIX MMPOESKTOB U HUCCIIEI0BAHUHN pacpeiesaTh 00s13aHHOCTH
B TPYIIIIE€ B COOTBETCTBHUM C TOCTABICHHBIMHU 3a/1a4aMH, CJICIUTD 32 BBIITOJIHEHNEM I1JIaHA
JNEUCTBUM, Aa/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JAESTEIBHOCTb TIPYMIIbL,
BBICTpaNBaTh KOMMYHHKAaTHUBHOE B3aMMOJICVICTBHE, YUYUTHIBAasi MHEHUE OKPYKAIOIIUX.

K konmy oOyuenuss B 8 kJjiacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

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

MOJIEKYJI, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKHE U aMOpQHBIE Tena,
HACBIIIIEHHBIA W HEHACBHIILICHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSS
DHEPrus, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN SJIEKTPUUECKUN 3apsil, DIEKTPUUYECKOE
1oJie, MPOBOJHUKHU U AUAICKTPUKH, TOCTOSHHBIN SJIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;

paznuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIJIoNnepeaaya, TemIoBoe
paBHOBECHE, CMA4yMBaHHWE, KaNWUISPHBIC SIBJICHUS, MCIAPEHUE, KOHACHCAIIUS,
ILJIaBJIEHUE, KpUCTaJIU3alus (oTBEepaeBaHue), KUIIEHUE, TerIonepeaayda
(TEenI0MpPOBOIHOCTh, KOHBEKIIUSA, U3TYyUYCHHE), DJICKTPU3ALMS TEJl, B3aUMOJICHCTBUE
3aps0B, NEMCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3AMMOJICUCTBUE
MarHuToB, JEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAS
WHJYKIMUS) TI0 OINUCAHMI0 MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE HW3YUYEHHBIX (PU3MYECKUX SIBJICHUN B OKpYKalolleMm
MHUpe, B TOM 4ucjie (QU3nuecKkue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATXKEHHUE U
KalWJUISIPHBIC SIBJICHUST B MPUPOJEC, KPUCTALIBI B mpupone, uznydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AJIEKTPUUYECKUE SIBJICHUS B aTMOCc(epe, MIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiiu, Apeid MoarocoB, POJIb MATHUTHOTO MOJS JUIsl AKU3HU Ha 3emiie, MOJSpHOe
CUSIHME, TpPU OTOM TNIEPEBOJUTH NPAKTUUECKYIO 3ajJauyy B Y4eOHYIO, BBIJICTATH
CYIIECTBEHHBIEC CBOMCTBA (MPU3HAKU) (PU3NUECKUX SIBJICHUI;

ONUCHIBATh HW3YUYCHHbIC CBOMCTBA Tel W (U3NUECKue SBICHUS, HCIOIb3YS
dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI SHEPrus, KOJUYECTBO TEIUIOTHI,
yAenbHas TEMIOEMKOCTh BEIECTBA, YAENbHASA TEIUIOTA IUIABJICHUS, yIEJIbHAs TEIIIOTa
napooOpa3oBaHusl, yAelibHas TEIJIOTa CropaHusl TOIUIMBA, KOA(POUIMEHT MOJE3HOTrO
JEeUCTBUSL TEIUIOBOM MAaIllMHBI, OTHOCUTENbHAS BJIAXKHOCTH BO3/yXa, JJIEKTPUUECCKUN
3apsij, CUJIa TOKA, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIIEHUE ITPOBOAHUKA, YIEIBHOE
CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUECKOT0 TOKA), MPU OMUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI MCIOIB3YEMbIX BEIMYMH, 0003HAUCHUS U
CAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMyJIbl, CBS3BIBAIOIIUE JAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTH TIpadUKA H3YUYECHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIIMUNH;
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XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHUS WU TPOIECCHI, MCTIOIB3YS
OCHOBHBIC TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpUU CTPOCHHUS BEIECTBA,
MPUHIUI CYNEPIIO3UIIMK ToJieH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsia,
3akoH OMma mng ydactka nenu, 3akoH Jxoyns—J/IeHna, 3akoH COXpaHEHHUsI SHEPruw,
P 3TOM J]aBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3aITUCHIBATh €70 MATEMAaTHUECKOE

BBIPAXXEHUE;
OOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallMd  IPAKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATE  IPUYMHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JOrMYeCcKHX I1aroB ¢ Onopoil Ha 1-2
U3YYCHHBIX  CBOMCTBa  (U3MYECKHX  SIBICHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEW;

pemath pacu€THbele 3adauud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHbI M (HOPMYJIBI,
CBA3BIBAIOLIME (PM3MUECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4M 3aIIMChIBaTh
KpaTKOE YCJOBHE, BBISBIATh HEAOCTATOK JAHHBIX ISl PELIEHUS 3aJauyd, BbHIOMPATh
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ PEIICHMS], IPOBOIUTH PACUETHI M CPABHUBATH
MOJIyYeHHOE 3HaU€HHUE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JJTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPHU MOMOLIM (PU3HYECKUX
METOJOB,  HCHOJb3ysl  ONWCAHWE  HWCCICOOBAaHUS,  BBIAECHATH  MPOBEPSIEMOE
IIPEANOJIOKEHNE, OLEHMBATh IIPABWIBHOCTh IIOPSAKA IIPOBEIECHUS HCCICAOBaHUS,
JI€J1aTh BBIBOJIBI;

MPOBOJIUTH OMNBITHl MO HAOIIOACHUIO (PU3NYECKUX SABJICHUA WIH (U3HYECKUX
CBOMCTB TeJ (KanWUISIPHbIE SIBICHUS, 3aBUCHUMOCTb JIaBJICHUs BO3/1yXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCA OCTHIBAHUS M HArpEBaHUs IIPU U3JyYEHUU OT LBETA
u3nyvaroueil  (moryomaroiiei)  MOBEPXHOCTH, CKOPOCTh  HMCHApeHUsi  BOJbI
OT TEMIIepaTypbl JKUAKOCTH U IUIOAAU €€ IIOBEPXHOCTH, JJIEKTPU3ALUA TEI WU
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsi0B, B3aWMOJCHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJM3al¥si MarHUTHBIX IOJIEW ITOCTOSHHBIX MAarHUTOB, JE€HCTBUSA MArHUTHOTO MOJISA
Ha TPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMATHWUTA, CBOWCTBA DJJIEKTPOJBUTATEINS
NOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh MPOBEPSEMbIE MPEANOJIOKEHUS, COOUPATH
YCTaHOBKY U3 MPEI0KEHHOT0 000pyA0BaHuUs, OMUCHIBAThH XO/1 OIbITa U (POPMYJIUPOBATH
BBIBO/IbI;

BBIIIOJIHATD IPSAMBIE M3MEPEHUSA TEMIEPATypbl, OTHOCUTEIBHOM BIIAXXHOCTHU
BO3/yXa, CHJIbl TOKA, HANpPSDKEHUS C HCIOJIb30BAHMEM aHAJIOrOBBIX MPHOOPOB H
JATYMKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATH pE3YyJbTaThl H3MEPEHHM C YUYETOM
3aIaHHON a0COJIFOTHOM MOTPENTHOCTH;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYroun
C HUCIOJBb30BAHUEM MPSAMBIX HM3MEPEHHU (3aBUCUMOCTH CONPOTHUBIICHUS MPOBOJIHUKA
OT €r0 JJIMHBI, TUIOMAAY ITONIEPEYHOTO CEYEHHUSI M YIEJIBHOTO CONPOTHBIICHUS BEIIECTBA
IIPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUS HA MPOBOIHUKE,
UCCJIEIOBAHNUE TOCJIEA0BATEILHOIO W MAapaUIeIbHOTO COEIWHEHUN MPOBOJIHUKOB):
IUIAaHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY W BBINOJIHATH MU3MEPEHUS, CIENys
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NpeIIoKEHHOMY TUIaHy, (DUKCHpPOBATh Pe3yJbTaThl MOTYYCHHON 3aBUCUMOCTH B BUJEC
TaOJIUI ¥ TpauKOB, I€JIaTh BBIBOBI IO PE3YyJIbTaTaM HCCIEAOBAHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHMSI (PU3NUECKUX BEIUYUH (yIeIbHas TEMI0EMKOCTh
BEIIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTb JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEIYs
pEJI0AKEHHON MHCTPYKLUH, U BBIYUCIIATH 3HAUYEHUE BEJINYNHBI;

coOnroaTh MpaBuja TEXHUKM O€30MacHOCTH Npu padoTe ¢ 1a00paTOpHBIM
obopymoBaHUEM;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS HU3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha MX OmHUcaHUs (B TOM YHUCIE: CHCTEMa OTOIUIEHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUUK DIECKTPUUYECKON
DHEPrUM, DBJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTENbHBIE 3JIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUUECKUE MPEAOXPAHUTENH, OSJIEKTPOMArHUT, 3JIEKTPOABUIATENb
IOCTOSIHHOTO TOKAa), HCIOJIb3ys 3HaHUs O CBOWMCTBAX (DU3MUECKUX SABJICHUH U
HEo0XouMble (PU3UUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENbHBIE HPUOOPHI
10 CXEMaM U CXEMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JIBUTaTEIb BHYTPEHHEIO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMbI JJIEKTPUYECKHX LIETeN C MOCIeI0BATENbHBIM U MAapauIeIbHBIM COEAMHEHUEM
3JIEMEHTOB, pa3yinyasi yCIOBHbIE 0003HAYEHUS DIIEMEHTOB AIEKTPUUECKUX LIETIEH;

MPUBOANTH TNPUMEPHl (HAXOAWTh HWH(OpPMALMIO O NpPHUMEpPax) MNPaKTHUYECKOrO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHMM B TIOBCEAHEBHOM >KM3HM JUIsl OOeCHedeHHUs
0e30macHOCTH MPH 00paIliEeHUH ¢ TPUOOpaMU M TEXHUYECKUMH yCTPOMCTBAMH, COXPAHEHHS
3JI0POBbS M COOJIOIEHUS] HOPM 3KOJIOIMUYECKOTO MOBEACHUS B OKPYXKAIOIIEH CPEeE;

OCYLIECTBJIATh MOUCK HH(OpManuu ¢uznyueckoro cojaepxanusi B MHTepHere,
HAa OCHOBE UMEIOIIMXCS 3HAHUM W MYTEM CpPaBHEHUS JOMOJIHUTENIBbHBIX HCTOYHUKOB
BBIACIATh HH(OpMaALMIO, KOTOpas SBIAETCS MPOTHUBOPEUMBON WM MOMXKET OBbITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBINOJHEHUM YYE€OHBIX 3alaHUidl  HAy4HO-TOMYJISPHYIO
JIUTEPATypy (U3UUYECKOTO COJEpKaHUs, CIPABOYHBIE MaTepualbl, PECYpChl CETH
WuTepHeT, BIageTh MNpuUEMAMH  KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(popMaIu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHBbIE COOOIIEHMs, 00001as
UH(OPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB (DU3MUECKOTO COAEpKaHWSA, B TOM YHCIIE
nyOJMYHO  TPEJCTaBIATh  pe3yJbTaTbl  MPOEKTHOM WM  MCCIEI0BATENbCKOU
NEeSATEIbHOCTH, NP 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YYECHHBIM MOHSATUHHBIM ammapar
Kypca (pU3MKH, COTPOBOK/IATh BHICTYIUICHUE MTPE3CHTALINEH;

OpU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M HMCCIENOBAHUN (PU3MYECKHUX IMPOIIECCOB
pacnpenenarh O0sS3aHHOCTA B TPyNIE€ B COOTBETCTBHM C IOCTABJICHHBIMU 3aJauyaMH,
CIeIUTh 3a BBINOJHEHUEM IUIaHa JEHUCTBUW M KOPPEKTUPOBATh €ro, aJeKBaTHO
OIICHMBaTh  COOCTBEHHBIA  BKJIAJ B  JAESATENBHOCTb  TPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, MPOSBIIS TOTOBHOCTh Pa3peliaTh KOH(IUKTHI.
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K koHiy oOyuenus B 9 kijacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y 00YyHAIOIIUXCSI YMEHUI:

WCIIOJIh30BaTh TOHATHUSA: CHCTEMa OTCYETa, MaTepuaibHas TOYKA, TPACKTOPHS,
OTHOCUTEIFHOCTh MEXaHUUYECKOro JBWXKEHUs, AedopManus (yrnpyras, MiacTHYecKas),
TpPEHHE, IIEHTPOCTPEMHUTEIFHOE YCKOPEHHE, HEBECOMOCTh U TIEPETPY3KH, IICHTP TSHKECTH,
abCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Telld, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHMs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTh, CIIEKTPhI HCITYCKaHUS
U TIOTJIONIEHUs, anb(a-, 0eTa- 1 raMMa-U3JIy4eHUs], U30TOIbI, siIepHAast SHEPTeTHUKA;

pasnuyaTh SBJICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBIKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOTHOE MaJIeHHUE TeJ, pABHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aWUMOJCHCTBHE TEJI, PEAKTUBHOE JBW)KCHHE,
KojebaTebHOe JIBIDKCHHE (3aTyXamollue W BBIHYXACHHBIC KOJICOaHMsI), pE30HAHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, MPSIMOIMHEITHOE pacipoCTpaHeHUE, OTPaKEHUE
Y MPEJIOMJICHUE CBETA, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KEHHE OEI0ro CBeTa
B CHEKTP M CJIOXKEHWE CHEKTPaJIbHBIX IIBETOB, IUCIEPCHs CBETAa, E€CTECTBEHHAs
PaIMOAaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEMYATOTO CIIEKTPa U3IyYSHHS ) TI0 OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONIUX JaHHOE (PU3ndIecKoe
SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE N3YUYEHHBIX (PM3UYECKUX SBJICHUHA B OKPYKAIOIIEM MUPE
(B TOM uucie (GpU3n4YecKue sIBJICHUS B MIPUPOJIE: MPUIUBBI U OTJIHUBBI, IBHKCHHUE TIJIAHET
ConHEeYHON CHCTEMBI, pEaKTHBHOE JBMYKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHHE, CEMCMHYECKUE BOJHBI, I[yHAMH, 01XO, IIBETa T,
ONTHYECKUE  SIBJIEHUS B  MpUpoJie, OHOJOTUYECKOE  JEHCTBHE  BHIMMOTO,
yIbTPaduOJIECTOBOTO M PEHTIEHOBCKOTO WM3y4YEHUM, €CTECTBEHHBIM paguOaKTUBHBIN
(G oH, KOCMHYECKHE JTydH, PATHOAKTUBHOE U3ITyUYCHHUE TPUPOTHBIX MUHEPAJIOB, ICHCTBUE
PAIMOAKTUBHBIX H3JIYyYECHUH Ha OpPraHu3M 4YeJloBeKa), MpPU DJTOM MEPEBOIUTH
MPAKTUYECKYIO 3a/7ady B y4eOHYIO, BBIACIATH CYIICCTBEHHBIC CBOMCTBA (TIPU3HAKH)
bu3NYEeCcKUX SBJICHHUI;

OMKCHIBATh HW3YYCHHBIC CBOMCTBA Tel H (U3WYECKUE SBJICHHS, WCIOJIb3YS
bu3MYecKue BEIMYMHBI (CPeAHSIs ¥ MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOpPEHUE, MepeMelieHue, MyTh, YIJIoBas CKOPOCTh, CUJIa TPEHHUS, CHJIA
YOPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJCHMsI, BEC Teja, UMITYJIbC Tea,
UMITYJIbC CHJIBI, MEXaHWUYECKass paboTa W MOIIHOCTh, MOTCHIIMAIbHAS JHEPTUs Tea,
MOJHSTOTO HaJ TOBEPXHOCTHIO 3EMJIHM, TOTCHIMAJIbHAS DHEPTHUSl CXKATOM TPYKUHBI,
KHHETHYCCKas SHEPTHS, MOJTHAs MEXaHW4IeCKast SHEPT s, TIEPUOJT U YacTOTa KOJIcOaHHi,
JUTMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
NPEIIOMJICHUST CPENbl), MPU ONMHMCAHWUH TPABWIBHO TPAKTOBATh (DU3WUCCKUNA CMBICI
UCIIOJIb3yeMbIX BEJIMYWH, 0003HAUCHUS M €AUHUIBI (PU3MUECKHX BEJIMYMH, HAXOJUTh
(bopMyIIbI, CBA3BIBAIONIUE NaHHYIO (DU3UYECKYIO0 BEJIUYHHY C JIPYTUMU BEJIUYHMHAMM,
CTPOUTH IPaPUKH U3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEITUYHH;
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XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUECKHUE SIBICHHS W MPOIECCHI, HCTIOIB3YS
3aKOH COXPaHCHHS SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TPUHIUI CYTEPIO3HUIINN
CWJI, TPUHIUI OTHOCUTENBHOCTH ['anmuies, 3akoHbl HBIOTOHA, 3aKOH COXpaHCHWSI
UMITYJIbCa, 3aKOHBI OTPAKCHUS M TIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsJ0OBOTO
U MacCOBOTO WYHCENT TIPH SJEPHBIX pEaKlusAx, MNP OSTOM JaBaTh CIIOBECHYIO
(GbOopMyIIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MATEMAaTUYECKOE BRIPAKEHUE;

OOBSACHATH (PU3MYECKHE TPOIIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalldii ~ TPAaKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKHX IIaroB ¢ OMopoit Ha 2—3
W3YYCHHBIX  CBOMCTBa  (DM3WYECKUX  SABICHUN, (U3MYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEH;

pemaTrh pacu€THble 3a7auyd (ONMUpAIOIIUecs Ha cUcTeMy U3 2—3 ypaBHEHHIA),
WCITIOJIB3YSl 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOIINAE (PH3WYECKUE BEIWYWHBI: Ha OCHOBE
aHaM3a yCJIOBUS 3aJ[a4M 3aIMMChIBATh KPATKOE YCJIOBHE, BBISBIISITH HEAOCTAIOIINE WU
U30bITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIC MJIs PEIICHUs,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYYEHHOTO 3HAYCHUS (PU3HICCKON
BEJTUYMHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOLIM (U3UIECKUX
METO/IOB,  HWCIIONB3ysl  OMHCAaHWE  HMCCICIOBAHUS,  BBIACIATH  IIPOBEPSIEMOE
MIPEANOJIOKEHNEe, OICHUBATh MPABUILHOCTh IOPSAKA IPOBEACHHS HCCIIECIOBAHNUSA,
JIeaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUHN U OIBITOB;

IPOBOJUTH OMBITHl MO HAOMIOAEHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHX
CBOMCTB Ten (M3y4eHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTH TIepHUOa KoJIeOaHU TIPYKUHHOTO MasTHAKA OT MAcChl Tpy3a M )KECTKOCTH
NPY>KWHBI M HE3aBUCHUMOCTH OT aMIUIMTYABl MAaJbIX KOJCOAHWM, MPSIMOIHMHEHHOE
pacmpocTpaHeHHE CBeTa, Pa3joKeHHe Oeloro cBeTa B CHEKTP, H3YUYCHHE CBOWCTB
M300paxKeHus B TUIOCKOM 3€pKajie U CBOMCTB M300pa)k€HUs IpeameTa B coOuparoien
JIMH3€E, HaOII0JICHUE CIUJIONIHBIX U IMHEWYATBhIX CIIEKTPOB M3ITyUYCHHUS ): CAMOCTOSATEIHHO
coOupaTh yCTaHOBKY U3 M30BITOUHOTO HAOOpa 000pyI0BaHUS, OTUCHIBATEH XOJI OIbITA U
€T0 pe3yJIbTaThl, JOPMYITHPOBATH BEIBOIBL;

IIPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisisi CpeaHee
3HAUYCHHE U3MEpSIeMOi BeTWYMHBI ((POKYCHOE pPACCTOSHHE COOMPAIOIICH JIMH3BI),
000CHOBBIBaTh BBIOODP CIIOCO0a U3MEPEHUS (M3MEPUTEIBLHOTO TPUOOpa);

MIPOBOJIUTH UCCIICIOBAHNUE 3aBUCUMOCTEHN (PU3HUECKIX BETUYNH C UCIIOIH30BAHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUHU
0e3 HavYaJIbHON CKOPOCTH, TIeproa KoJieOaHWH MaTEMaTHYSCKOTO MasTHHUKA OT JITHHBI
HUTH, 3aBUCHUMOCTH yTJia OTPaXEHHUS CBETa OT YIJia MaJeHUs W yrja MPeIoMIICHUS
OT yrJja majeHus): IJIaHUPOBATh UCCIIEIOBAHNUE, CAMOCTOSITEIFHO COOMPaTh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yJbTaThl MOJYYCHHOH 3aBUCUMOCTH (M3MYECKUX BEIMYUH B BUIE
Tabnuil u rpaduKoB, JeIaTh BHIBOJIBI MO PE3YJIbTaTaM MCCIICOBAHUS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUS (U3MYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpPEHHUE TeNa NMPU PaBHOYCKOPEHHOM JBM)KEHHUH, YCKOPEHUE CBOOOJHOTO NaJCHUS,
KECTKOCTh MPYKUHBIL, KOA(P(ULIUEHT TPEHUs CKOJIbKEHUS, MEXaHudeckass pabora u
MOIIIHOCTb, 4YaCTOTA U MEPUOJI KOJIECOAHUI MATEMAaTHYECKOTO U IPYKUHHOTO MasiTHUKOB,
onTHUYecKas cuia COOMPArOILEH JIMH3bI, PaJUOAKTUBHBIN (DOH): MJIAHUPOBATh U3MEPEHUS,
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIOJHATH HW3MEPEHHS, Cleays
NPEMNJIOKEHHOW HWHCTPYKUUHU, BBIUYHUCIATH 3HAYEHHE BEJIMYMHBI M AHAIM3HPOBATH
IIOJIyYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM IMOIPEIIHOCTH U3MEPEHUN;

coOMroaTh MpaBuja TEXHUKH O€30MacHOCTH Npu padboTe ¢ JabopaToOpHBIM
000py10BaHuEM;

pa3ianyaTh OCHOBHbBIC MPU3HAKU U3YUYEHHBIX (PU3NUECKUX MOJENIEH: MaTepuaibHas
TOUKa, aOCOJIOTHO TBEPJAOE TEJIO, TOUECUHBIH HMCTOUYHUK CBETA, Jy4, TOHKAas JIMH3A,
IUIaHETapHast MOJENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO $]1pa;

XapaKTepU30BaTh MNPUHIUIBI JACHCTBUS HU3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPON Ha UX OMMCAHUA (B TOM YHCIIE: CIIUJOMETP, JaTYUKU HOJIOKEHUS,
pPacCTOsIHUSL U YCKOPEHUs, paKeTa, 3X0JIOT, OUYKH, EPUCKOT, (hoToanmapar, ONTUIECKUE
CBETOBOJBI, CIIEKTPOCKOII, JO3UMETP, Kamepa BuiabcoHa), HCHOIB3ysS 3HaHUSA
0 CBOMCTBaX (PM3HYECKUX SBJICHUNA U HEOOXOAUMbIE (DU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB MPHU PEIICHUN
y4eOHO-IPAKTUYECKUX 3a]1ad, ONTHYECKHE CXEMbl [JIsI IMOCTPOEHUs H300paxeHUi
B IJIOCKOM 3€pKajie U cCOOMparouei JuH3e;

OPUBOJAUTH MpHUMEPHl (HAXOAUTh HHGOPMALMIO O MNpHUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUSl (PUBMYECKUX 3HAHUA B TOBCEIHEBHOW >KM3HU HJisi OOecnedeHus
O0e3omacHOCTH TMpu oOOpalieHuu C NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUs 3710POBbs U COOJIIOJIEHUSI HOPM SKOJIOTMYECKOTO MOBEJEHUS B OKpYKatouei
cpene;

OCYIIECTBIIATh MOUCK HH(poOpManuu Qundeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (POpMYJIUpYsl TOMCKOBBIM 3ampoc, HAXOAUTh IYyTH OMNpPEIETICHUS
JIOCTOBEPHOCTH TOJY4YeHHOM UWHGPOpMalMd Ha OCHOBE MMEIOIIMUXCS 3HAHUU W
JOTIOJHUTENBHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TMPHU BBINOJHEHUH YYE€OHBIX 3alaHUil  HAy4HO-TOMYJISPHYIO
auTepaTypy (PU3MUECKOTO COAEpXk aHMs, CIPaBOYHBIE MaTepUalbl, PECypchbl CETU
WurtepHer, BiIageTh MNpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIKU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIIEHHMS Ha OCHOBE
uH(pOpMaIMM M3 HECKOJbKHUX HMCTOYHUKOB (DU3UUECKOTO COAEpKaHUS, ITyOIMYHO
IPEICTABIATh PE3YJIbTaThl IPOEKTHON WM UCCIIEI0BATENBCKON NEATENBHOCTH, IPU ITOM
TPaMOTHO HCIOJIb30BaTh W3YYCHHBIM TOHATHUMHBIM ammapar u3y4aeMoro pasjelia
GU3MKK W CONPOBOXKAATH BBICTYIUIEHHWE Mpe3eHTaluell ¢ Y4€ToM O0COOEHHOCTEN
ayJIUTOPUH CBEPCTHHUKOB.
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7 KIIACC
No HaumenoBanue Komuuectso | IIporpammuoe coaepxkanrie |  OCHOBHBIE BUBI IEATEIIBHOCTH O0yYaIOIIUXCS
/11 pa3aenoB U TEM JacoB

y4eOHOTro IpeaMeTa

Paznen 1. ®usuka u ee poJib

B MO3HAHUM OKPYKAOIIECro Mupa

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoe. | BrisiBieHue paznnunii Mexny QU3nyecKuMH U
O IIpUpOJIE SIBiIeHUs IPUPOLBI. XUMHAYECKUMH IIPEBPALLCHUSIMMU.
PU3NYECKUE SIBJICHUSA: Pacno3naBanue u kiaccupukanus puandecKux
MEXaHUYECKUE, TEIUIOBBIE, | SIBJIICHUN: MEXaHUYECKUX, TEIUIOBBIX,
JIEKTPUYECKUE, JIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MAarHUTHBIE, CBETOBBIE, Haburoienue u onvcanve Gu3nYecKux sBJICHUM
3BYKOBBIE
1.2 | ®usnueckue 2 PuU3NYECKHUE BEITMYHHBI. Omnpenenexne 1EHbI JEJICHHS] Kb
BEJINYHHBI N3mepenue pusndeckux U3MEPUTENILHOTO MpHOopa.

BEJIMYUH. OU3NYECKUE
npubopsl. [lorpemHocts
U3MEPEHUMN
MexyHaponHas cucreMa
€IMHUII

N3mepeHne mTMHENHBIX pa3MEpPOB TE U

IPOMEKYTKOB BPEMEHH C YUETOM MOTPELIHOCTEM.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
N3mepenne Temneparypsl py MOMOIIA
YKUJKOCTHOTO TEPMOMETPA U aT4MKa
TEMIIEPATYPBI.

BrinosHeHne TBOPUYECKUX 3aJaHUI 110 TIOUCKY
CIoCc000B N3MEPEHUS HEKOTOPBIX (PUIUUECKUX
XapaKTEpUCTHK, HAIIPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YIAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHUMA, MaJIbIX
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IPOMEXYTKOB BpeMeHu. O0cyxieHne
HpearaeMbIX Coco0oB

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBmkeHue TunoTes, 00bSICHAIOMNX MIPOCThIE
HAy4HBIA METOJ €CTECTBEHHBIE HAYKU SIBJICHMS1, HAIIpUMED:
MO3HAHUSA M3Yy4aroT NPUPOLY. — IIOYEMY OCTaHABJIMBAECTCS JBUKYLLIEEC
EcrecTBeHHO-Hay4YHBIN 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METO/ IO3HAHMS: — [I0YEMY B KAPKYIO IIOTOAY B CBETION OJEKIE
HaOII0CHUE, TOCTAaHOBKA MpOXJaaHen, yeM B TéMHOU. [Ipennoxenue
Hay4YHOTO BOIIPOCA, CIIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBenenue nccnenoBaHus 1o NPOBEPKE KAKOM-
AKCIIEPUMEHT 10 MTPOBEPKE | IMOO TUIOTE3BI.
TUIOTE3, OOBSICHEHHE [TocTpoenue npocTeiux Moaene puandeckux
Ha0II0AaeMOr0 SIBJICHHUS. SBJICHUM (B BUJI€ PUCYHKOB MJIM CXEM ), HAITPUMED
Onucanne pu3NUecKux NaJICHNE MTPEAMETA; IPSAMOJINHENHOE
SBJICHUM C TOMOILBIO pacrpoCTpaHEHNE CBETA
Mozenen
Hroro mo pazaemy 6
Pa3znen 2. [lepBoHayaibHbIE CBe/IeHUsI O CTPOEHUH BelllecTBa
2.1 | CtpoeHue BemiecTBa 1 CrpoeHue BemiecTna: Hab6ntonenue v nHTEpIpeTalysl OMBITOB,

aTOMBI ¥ MOJIEKYJIbI, UX
pasmepsl. OnbITHI,
JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE
BEIIECTBA

CBUJETENBCTBYIOIIMX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OueHka pa3MepoB aTOMOB U MOJIEKYJT

C UCTIOJIBb30BaHUEM (poTorpaduii, MOITyYeHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
naboparopHas padbota 1o teme: «OreHKa
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TuaMeTpa aToMa METOJIOM PSIJIOB
(c ucroap3oBanueM (ororpaduii).
Ornpenenenre pa3MepoB MaJIbIX TE

2.2 | JIB>KEHHE H
B3aMMOJICHCTBHE
YaCTHI] BEIIECTBA

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

C TEMIIEpaTypOH.
bpoyHOBCKOE nBHKEHUE,
mubdysus.
B3aumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBaHUE

Habmonenue u o0bsicHeHHE OPOYHOBCKOTO
JBIDKCHUS U sIBJIICHUS TUDPy3un.

[IpoBenenue u 00BICHEHUE OMTBITOB

10 HaOJIOIEHUIO TETIJIOBOTO PACIIUPEHNUS Ta30B.
[IpoBenenue u 00bICHEHUE ONBITOB 110
O0OHAPYKEHHUIO CUJT MOJIEKYJISIPHOTO MPUTSKCHHS
U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEILIECTBA

ArperatHbie COCTOSIHUSA
BEILIECTBA: CTPOCHUE Ia30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaIIMYECKHX ) TE.
BzanmocBs3zp MexIy
CBOIMCTBaMH BEILIECTB

B Pa3HBIX arperaTHbiX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeHueM. OcoOCHHOCTH
arperaTHbIX COCTOSTHUM
BO/IbI

Onucanue (C UCTIOJIB30BAHUEM MPOCTHIX
MOJIEJICi) OCHOBHBIX Pa3IMYHil B CTPOCHHUH Ia30B,
KUJKOCTEH U TBEPBIX TEJL.

OO0BsicHEHNE MAJION CKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TEJ, OOJBIION C)KMMAEMOCTH T'a30B.
OObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TET U
TEKY4YECTH KUJIKOCTH.

[IpoBeneHue OnbITOB, JOKA3BIBAIOIIUX, YTO

B TBEPAOM COCTOSIHUM BOJIbI YaCTHUIIBI HAXOAATCS
B CpEJIHEM Jajbliie ApYyT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKHUIKOM.

VY cTaHOBIEHUE B3aUMOCBSI3U MEXKTY
0COOCHHOCTSIMHU arperaTHBIX COCTOSTHUHN BOJBI U
CYIIECTBOBAHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadus)

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

3.1 | Mexanungeckoe 3 Mexannueckoe nmxeHue. | MccnenoBanue paBHOMEPHOTO ABMKCHUS,
JIBIDKEHUE PaBHOMEpHOE 1 OIIpe/ICNIEHUE €TO MPU3HAKOB.
HepaBHOMepHOe Bkenne. | HaOmroneHne HepaBHOMEPHOTO JBHKEHHS U
Ckopocts. Cpennsis OIpe/IeNIEHUE €ro OTIANYNN OT paBHOMEPHOTO
CKOpOCTh TIpU JIBYKEHUSL.
HEPaBHOMEPHOM OmnpezneneHyre CKOPOCTH PaBHOMEPHOT'O
IBIKEHUH. Pacuér myt M | JBMXKEHUSA (IIApUKA B )KUJKOCTH, MOAEIH
BPEMEHH JIBHKCHUS AJIEKTPUUYECKOT0 aBTOMOOWIIS U T.JI.).
Omnpenenenue cpeiHel CKOPOCTU CKOIbKEHUS
OpycKa WM HIapuKa 110 HAKJIIOHHOM MJI0CKOCTH
Pemenue 3agau Ha onpeieeHUe MyTH, CKOPOCTU
¥ BPEMEHU PaBHOMEPHOTO JIBUKCHHS.
AHanu3 rpauKoB 3aBUCIMOCTH IYTH B CKOPOCTH
OT BpEMEHHU
3.2 | Uueprus, macca, 4 SBnenue unepunn. 3akoH | OObSICHEHHE U MPOTHO3UPOBAHUE SIBJICHUH,

IINIOTHOCTB

nHepuuu. Banmopencteue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTH TEJIA.
IImoTHOCTH BemiecTna.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eMHHIIE 00BEMA
BEIIlECTBA

00YyCIIOBJICHHBIX MHEPITUEH, HAIIPUMED, YTO
MIPOUCXOIUT MPU TOPMOKEHUH WUIIA PE3KOM
MaHEBpPE aBTOMOOWIISI, TOUYEMY HEBO3MOXKHO
MTHOBEHHO MTPEKPATUTD JBUKEHHUE HA BEJIOCUTICC
WJIM cCaMOKaTe | T. II.

[IpoBeneHue u aHamU3 OMBITOB,
JNEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JNBH>KEHUS TEJIa B pe3yJIbTaTe ICMCTBUS HA HETO
JIPYTUX TE.

Pemenue 3a1au Ha onpeiesieHHe MacChl Teja, €ro
00bE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHamu3 ONBITOB,
JEMOHCTPHUPYIOMIMX 3aBUCUMOCTb U3MEHEHHUSI
CKOPOCTH TeJia OT €r0 MacChl MPU
B3auMozeiicTBuM Ten. M3mMepenue maccel Tena
Pa3IMYHBIMH CIIOCO0AMU.

OmnpeneneHre IUIOTHOCTH TeJa B pe3yJIbTaTe
U3MEPEHHUS €r0 Macchl U 00bEMaA

3.3

Cuna. Bunpl cunn

14

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

C IIOMOIIBIO TMHAMOMETDA.
SIBjeHUE TATOTEHMS U CHJIa
TsoKecTH. Culia TSOKeCTH
Ha JIpyTUX IUIaHETaX.

Bec Tena. HeBecomocTs.
CrnoxeHue cui,
HaMpaBJICHHBIX MO OJTHOU
IIPSIMOM.
PaBHOneMCcTBYIOIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIb’KCHUSI U TPEHUE
nokosi. Tpenue B npupojie
1 TEXHUKE

N3ydenune B3auMOAECHCTBUS KaK TPUUNHBI
U3MEHEHHUSI CKOPOCTH TeJla WM €ro AedhopMallii.
Onucanue peanbHBIX CUTYalU B3aUMOICUCTBUS
TEeJ C TIOMOIIBIO MOJIEIEH, B KOTOPBIX BBOJAUTCS
MOHSATHE U U300PAKEHHUE CUITBI.

N3ydenue cunbl ynpyroctu. MccnenoBanue
3aBUCHUMOCTH CHUJIbI YIIPYTOCTH OT YIJTMHEHUS
PE3MHOBOTO IHYPA WU MPYKUHBI

(c mocTpoeHueM rpaduka).

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

u J1p.).

AHanu3 CUTyalun, CBI3aHHbIX C SIBIICHUEM
TATOTEHUS.

OO0bsicHeHUE OPOUTATBLHOTO ABUKECHHUS TUIAHET

C UCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLHH.

N3MepeHue Beca Tenna ¢ TOMOIIbIO TUHAMOMETPA.
O6ocHOBaHKE ATOTO CIIOCO0A U3MEPEHHUS.
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AHnanu3 n MOJICINPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCNEepUMEHTAIBHOE MTOJIYYEHUE MPAaBUIIA
CJIO’KEHUS CUJI, HATIPABJIIEHHBIX BJIOJIb OJJHON
npsiMmoit. Onpe/iesieHne BEJIMYUHbBI
PAaBHOJICMCTBYIOILIEU CHIL.

N3ydenune cuibl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUS IOKOSI.

Hccnenoanne 3aBUCUMOCTH CUIIbI TPEHUS

OT CWJIBI JABJICHUS U CBOMCTB TPYLIUXCS
IIOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTyalMi, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSl CIOCOOBI €€ YMEHBLIEHUS WU
yYBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, INIABAHWE BOJHBIX dKUBOTHBIX
u 11p.). Perenue 3agau ¢ uCHOIb30BaHUEM
dopMy1 asst pacyéTa CUIIbl TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazneny

21

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, *KUAKOCTE 1 ra3oB

4.1

[asnenue. Ilepenaua
JIABJICHUSA TBEPIABIMHU
TeJIaMHM, )KUJIKOCTSIMU
U razamMu

3

JHaBnenne. CriocoObl
YMEHBIIICHUS U YBEJIIMUCHUS
naBiieHUs. /[aBieHue rasa.
3aBHCHUMOCTD JABJICHUS
rasa oT oonéma,
TEMIEPATYpPHI.

Amnann3 1 00bSICHEHUE OIBITOB U IMPAKTHYCCKHUX

CUTYAIIHii, B KOTOPBIX MPOSBIISETCS CUIA
TaBIICHHUSL.

O6ocHOBaHME CITIOCOOOB YMEHBILIEHUS U
YBEIIUYCHUS JTaBJICHHUS.

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

oT 00bEMa U TeMIepaTyphbl.

N3ydenne ocobeHHOCTEM nepenadun JaBIeHUs
TBEPIBIMU TEIAMH, )KUIKOCTSIMHU U Ta3aMH.
ObocHoBaHME PE3yIbTATOB OMBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSIHUSX.
DKcIepUMEeHTAbHOE JI0Ka3aTeNIbCTBO 3aKOHA
[Tackans.

Pemienne 3aau Ha pacuéT naBiIeHUs TBEPAOTO
Tena

4.2 | laBieHHE )KHIKOCTH 3aBHCHMOCTb JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JaBJICHUS KHUJIKOCTH
KHUJIKOCTH OT TITyOUHBI. OT TITyOWHBI TOTPY)KEHUS U TJIOTHOCTH KHUIKOCTH.
ITaeBMaTHyeckre Mamuubl. | HabmoaeHne u 00bsICHEHHE THPOCTATUIECKOTO
I'mapocraTudeckuin napajokca Ha OCHOBe 3akoHa I[lackais.
napagokc. Coobmaromuecs | M3ydeHue cooOmaromuxcst CocyI0B.
cocymsl. [umpasmmueckue | PemeHue 3anau Ha pacuér 1aBIeHUS XKUIKOCTH.
MEXaHHU3MBI OOBsICHEHNE TIPUHITUTIA ICHCTBUS
THJIPaBIMYECKOTO TIpecca, THEBMaTHUSCKUX
MaAIIIFH.
AHanu3 1 00BsICHEHUE TPAKTUUCCKUX CUTYAIIHH,
JCMOHCTPHPYIOIIHNX IMPOSIBIICHUE JaBICHUS
KHUJIKOCTH ¥ 3aKoHa [Tackays, Harpumep
IIPOIIECCOB B OPTraHU3Me TPU TITyOOKOBOTHOM
HBIPSIHAH
4.3 | AtmocdepHoe Atmocdepa 3emin u DKCNepUMEHTAIBHOE OOHAPYKEHUE
JIaBJICHHC aTMocdepHOe JaBIICHHE. aTMoc(hepHOTo JaBJICHUS.

HpI/I‘-II/IHbI CymcCTBOBaHUA

AHanu3 1 00bsICHEHHE ONBITOB U IMPAaKTHYCCKUX
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BO3IyIITHON 000JI0YKH
3emuu. OnsiT Toppuyerim.
N3mepenne armochepHoro
JABJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl yPOBHEM
Mopsi. [Iprbopel

JUISl UBMEPEHUS
aTMoc(epHOro JaBJICHUS

CHUTYaIHii, CBSI3aHHBIX C JICHCTBUEM
aTMOC(EpPHOTO JaBJICHUS.

OOBbsICHEHNE CYIIeCTBOBAHUS aTMOCHEPHI
Ha 3eMJIe U HEKOTOPBIX TIaHETaX WK e
OTCYTCTBUS Ha JIPYTUX IUaHeTax u JIyHe.
OOBscHeHNE U3MEHEHHS TUIOTHOCTH aTMOC(EPhI
C BBICOTOM ¥ 3aBUCUMOCTH aTMOC(epHOTO
JIABJICHUS OT BBICOTHI.

Pemenue 3amau Ha pacu€t aTMOchepHOTO
TIaBJICHHUS.

Wzydenue ycrpoiicTBa GapoMeTpa-aHepounia

4.4

JlericTBuE )XUJIKOCTU U
rasza Ha orpy>XeHHOE
B HUX TEJIO

JleicTBUE )XKMAKOCTH U ra3a
Ha MOTPYXEHHOE B HUX
Telo. BeiTankuBaronias
(apxumenioBa) cuiia. 3aKOH
Apxumena. [InaBanue Ten.
Bo3znyxonnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
YKAJIKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
OrnpeneneHre BHITAIKUBAIOMIEN CUIIBL,
JNEUCTBYIOIIEN HA TEJO, MOTPYKEHHOE

B AKUJKOCTb.

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

B )KUJIKOCTh YaCTH T€Jia U OT MJIOTHOCTHU
AKUJTKOCTH.

IIposepka nezasucumocmu vimanxkugarouel
Cumbl, oelicmayoujell Ha mejo 8 HCUOKOCMU,
om maccul meia.

Hccnenoanune 3aBUCUMOCTH Beca TeJla B BOJIE

0T 00bEMa MOTrpyKEHHOM B KHUAKOCTh YaCTH TeJa.
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Pemenne 3a1a4 Ha IpUMEHEHUE 3aKOHA
ApxuMena 1 yClOBHS IJIaBaHUS TEN.
Koncrtpynposanue apeomerpa ninm
KOHCTPYHUPOBAHUE JIOAKU U ONIPEACIICHUE €€
Ipy30I0AbEMHOCTH

Hroro no pazaeny

21

Pasznen 5. PaGora u MOIIHOCTB. JHeprus

5.1

Pabora 1 MouHOCTH

3

Mexannueckas padoTa.
MouHocTh

DKCHEPUMEHTAIIBHOE ONPEICIICHUE
MEXaHUYECKON pabOThI CHUJIBI TSDKECTH

IIPY NAJICHUHU TEJIA U CUJIbI TPEHUS

[P PABHOMEPHOM TEPEMEIICHUU TEA

10 TOPU30HTAIIBHON MTOBEPXHOCTH.

Pacuér momHoCTH, pa3BuBaeMoOi Ipu NOABEME
T10 JICCTHHIIC.

Pemenue 3ama4 Ha pacuéT MeXaHUUECKON pabOThI
1 MOIIIHOCTH

5.2

[IpocTeie MEXaHU3MBI

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

K OJI0KY. «3050TO€
npaBuiIo» Mexanuku. KI1J]
MPOCTHIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHUKE

OnpeneneHre BHIUTPHIIIA B CUJIE POCTHIX
MEXaHU3MOB Ha IPUMEPE pbluara, MOJABUAKHOIO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM INIOCKOCTH.
HccnenoBanue yciaoBUsi paBHOBECHS pbluara.
OOGHapy>XKeHHEe CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHHUSIX,
HCIIOJIb3YEMBIX B OBITY M TEXHHUKE, a TAKKE

B ’KHBBIX OpraHu3Max.

DKCIEepUMEHTAIBHOE JI0KA3aTeIbCTBO PABEHCTBA
paboT Mpu MPUMEHEHUH TIPOCTHIX MEXaHU3MOB.
Onpenenenue KII/[ HaKTOHHON MJIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEHEHUE TTpaBUiIa
paBHOBecus peryara u Ha pacuér KII1/]

5.3 | Mexannueckas 4 MexaHn4eckast SHepIHsl. DKCTepUMEHTAIBHOE ONPE/ICIICHIE N3MEHECHUS
SHEPrust Kunerndeckas u KUHETUYECKOW U OTEHIIMATbHON YHEPTUU Tea
MOTEHITUATbHAS YHEPTHSI. IIPU €T0 CKaThIBAHWUH 110 HAKJIOHHOW TUTOCKOCTH.
[IpeBparenue oguoro Buaa | PopMynupoBaHue HA OCHOBE HCCIEIOBAHNUS
MEXaHUYECKOM dHepTun 3aKOHA COXPAaHCHUS MEXaHHMUYECKON SHEPTUH.
B ApyTroil. 3aKoH OO6cyx1eHne rpaHull TPUMEHUMOCTH 3aKOHA
COXpPaHEHUs SHEPTUU COXPaHEHUs YHEPTHUH.
B MEXaHUKE Pemmenwne 3agau ¢ UCTIOIB30BAaHUEM 3aKOHA
COXPaHEHUs YHEPTHH
Hroro o pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC
No HanmeHnoBaHue KommuecTBo HpOFpaMMHOC COACPKAHUC OCHOBHBIC BUABI ACATCIBHOCTH O6yanOHlHXCSI
/1 pPa3aciioB U TEM qacCcoB

y4eOHOro npeaMera

Pa3znen 1. TensioBbIe ABJICHUSA

11

CrtpoeHue U CBOMCTBA
BEIIECTBA

OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKOU
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MosIeKyd. ONbITHI,
MOJITBEPKAAOIIINE
OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKOU
TEOPHUH.

Mopenu TBEpAOTO, JKUIKOTO
U Ta3000pa3HOTO COCTOSIHUM
BEIIIECTBA.
Kpucramnmnueckue u
aMmopQHbI€ Tena.
OOBsiICHEHHE CBOMCTB ra3os,
KUJKOCTEH U TBEPABIX TEI
Ha OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMaunMBaHue 1
KaWJUISIPHBIC SIBIICHHUS.
TeruioBoe paciMpeHue u
cKaTue

Ha6nronenue u nHTEpIpETaIHsl OIBITOB,
CBHJIETEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUU BEIIECTBA: OTBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEUIECTB B BOJIE.

Pemenue 3a1a4 no olieHWBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHUIIE 00BbEMa
BEILIECTRA.

AHaJIU3 TEKCTA IPEBHUX aTOMUCTOB (Hampumep,
dbparmenta noamsl Jlykpeuus «O npupoe
BEILICH» ) C U3JI0’)KEHUEM 000CHOBaHUN aTOMHOM
TUTIOTE3bI (CMBICTIOBOE uTeHHE). OleHKa
yOeIUTETLHOCTH STUX 000CHOBAHUM.
OObsicHeHHE OpPOYHOBCKOTO JIBH)KCHUS, SIBIICHHS
mubdy3un 1 pa3nuyuil MeXIy HUIMH Ha OCHOBE
ITOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEIECTRA.

OO0BsicHEHUE OCHOBHBIX Pa3JIMUUid B CTPOCHUU
ra3oB, JKUJIKOCTEN U TBEPABIX TEI

C MCIOJIb30BAHUEM TTOJIOKEHUM MOJICKYJISIPHO-
KMHETUYECKOU TEOPUHU CTPOCHHUS BEIECTBA.
[IpoBenieHre ONBITOB MO BHIPAIIUBAHUIO
KPUCTAJJIOB TOBAPEHHOM COJIM WJIK caxapa.
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[IpoBenennie 1 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOUIUX KAUJUISIPHBIC SIBJICHUS U
SIBJICHUE CMAUYUBaHUS.

OObsicHEeHUE POJIH KaMWIUISIPHBIX SIBJICHUIN

JUISl TOCTYTUICHUS! BOJbI B OPTaHU3M PacTEHUH.
Hab6ntonenue, nposeneHue u o0bsICHEHUE
ONBITOB MO HAOJIOICHUIO TETIOBOTO
pacIIMpeHns ra3oB, )XUAKOCTEN U TBEPIBIX TEIL.
OObsicHEeHUE cOXpaHeHHs 00bEMA TBEPIBIX TEIl,
TEKYUECTH KUJIKOCTH (B TOM YHCIIE, PA3HUIIBI

B TEKY4ECTH JUIsl PA3HBIX KUJKOCTEN),

JaBJICHUS Ta3a.

[IpoBeneHne ONbITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro o0hEMa U
HarpeBaHUs WA OXJIAXKIACHUS, U UX OOBSICHEHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUEHHUS.
AHanu3 NPaKTUYECKUX CUTYAIU, CBI3aHHBIX

CO CBOMCTBaMM ra3oB, )KUAKOCTEN U TBEPIBIX TEJ

1.2

TennoBele nmpouecchl

21

Temneparypa. CBsizb
TEMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBXKEHUS
yactull. BHyTpeHHss
sHeprusi. CrocoObl
VU3MEHEHHUsI BHYTPEHHEN
SHEPruu: Terjionepeaaya u
coBepieHre padotsl. Buabl
TEIUIONEepEaauHn:

OO6ocHOBaHKE MTPABUII U3MEPEHUS TEMITEPATYPBI.
CpaBHeHHe pa3IMUHbIX CIOCOOOB U3MEPEHUSI U
IIKaJI TEMITEPATYPBI.

HaoOmronenne n 00bsICHEHHE OITBITOB,
JTEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH
SHEPTHH Tejla B PE3ybTaTe TEILIONCPeIauH |
pabOThI BHEITHUX CHII.

HabGmronenne u 00bsICHEHHE OITBITOB,
00CyXIeHHE MPAKTUUECKUX CUTYAIIHH,
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TEIIONPOBOHOCTb,
KOHBEKITUS, U3ITyICHHE.
KonuuecTBoO TEIIOTHI.

VY nenpHast TEMI0EMKOCTD
BeliecTBa. TermioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEILIOBOTO
Oananca. [1naBnenue u
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY enbHas TeniaoTa
TIJIaBJICHUS.
[TapooOpazoBanue u
KoHAeHcaus. Mcnapenue.
Kunenwue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSL.

BnaxnocTs Bo3yxa.
DHeprus TOIUIMBA.

VY nenbHas TerioTa
CrOpaHusl.

[TpuntUTIEI pabOTHI
TeI1oBbIX ABurareiaeu KII1J]
TETJIOBOTO JIBUTATEJIS.
TerutoBeie nBUTATENN U

JEMOHCTPUPYIOIIUX PAa3TUUYHbIE BUJIbI
TeIIonepeaauu: TEMIONPOBOHOCTb,
KOHBEKIIUIO, U3TyUCHHUE.

UccnenoBanue saBieHus TEI000MeHa

IIPY CMENIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
Hab6nronenue ycTaHoBII€HUS TETIIIOBOTO
PaBHOBECHUS MEXY FOpAYEH U XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHUE) KOIMUECTBA
TEIIOTHI, MOTYUYEHHOT'O BOJION IIPHU TETIOOOMEHE
C HArpeThIM METAJNIMYECKUM LIWJIUHIPOM.
Ornpenenenue (U3MEPEHHE) yIeTbHON
TEIUIOEMKOCTH BEIIECTBA.

Pemienue 3a1a4, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TETUIOTHI U TETUIOEMKOCTH

IPU TEIJI000OMEHE.

AHaJIN3 CUTyallnid PAKTUYECKOTO
WCIIO0JIb30BaHUs TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepuaioB, HAIIPUMeEp, B LIENSIX
SHEProcOEPeKeHUS: TETITON30ISIINS,
sHEprocOeperaromue KpoIIiu,
TEPMOAKKYMYJISITOPHI U T. 1.

HabGnronenue siBieHui ucnapenus u
KOH/JICHCAIIUH.

Uccnenosanue npouecca ucrnapeHust
PAa3INYHBIX )KUIKOCTEM.

OObsicHEeHUE SBJICHUN UCTIAPECHUS U
KOH/JICHCAIIUU Ha OCHOBE aTOMHO-
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3alllMTa OKpY Karolen
Cpeabl.

3aKOH COXpaHEHHUS U
IpeBpaIlleHUs SHEPTUH
B TETUIOBBIX IpoIIeccax

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

Onpenenenue (M3MEpEHNE) OTHOCUTEIBHOMN
BJIQKHOCTH BO3IyXa.

Hab6nronenue nmporiecca riaBieHus
KPUCTAJUTMUECKOTO BEIIECTBA, HAPUMeED, JIbJa.
CpaBHeHUE MTPOLIECCOB IIJIaBJICHUS
KPUCTAJUITMYECKUX TEJ U pa3MsITrdeHUs]

IIpU HAarpeBaHUU aMOP(HBIX Tell.

Omnpenenenre (M3MEpPEHUE) YACIbHON TEIOTHI
IUIaBJICHUS JIbJIA.

OObsicHEeHUE SBICHU MJIaBICHUS U
KPUCTAJIIM3AI[MN HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUYCHHSI.

Pemenue 3anad, CBA3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIECCcax
TEIUIONEpeIauy MPH TJIABJICHUH U
KpUCTAJUIM3ALUH, UCTIAPEHUH U KOH/ICHCALUH.
AHanu3 cuTyauui NpakTUYECKOTro MPUMEHEHHUSI
SIBIICHUH TUTaBIICHUS M KPUCTAJUIA3AIINH,
HanpuMep, MOJIyYeHHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas TpejKa u JIp.

AHanu3 paboThl 1 00BACHEHHE TPUHIUIIA
JEMCTBUS TETJIOBOTO ABUTATENS.

Brruncnenue KoauuecTBa TEIIoThI,
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BBIJICJISIFOIIETOCS IPU CTOPAHUM PA3TUYHBIX
BUI0B TomumBa, u KIIJI nBurarens.
OO0cyxaeHue YKOJIOTHYECKUX TTOCIEeICTBUN
VICTIOJIb30BAHUS JIBUTATENIC BHYTPEHHETO
CropaHusl, TEIJIOBBIX U TUIPOIIEKTPOCTAHIIAN

Hroro no pazgeny

28

Pa3nen 2. DnekTpuyeckue u

MAardMTHbIC AABJICHUA

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

7

DIIeKTpU3aLUS TEN.

JIBa poJia 3IIEKTPUUECKUX
3apsa0B. Bzanmonencrsue
3apsHKEHHBIX TETT.

3akoHn Kynona (3aBUCUMOCTh
CHUJIbI B3aMOJICVCTBUS
3apsKEHHBIX TEIl

OT BEJIMYUHBI 3aPSI0B U
pPacCTOSIHUS MEXIY TeIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsxénnocts
AJEKTPUUECKOTO TIOJISL.
[IprHIMD cynepro3uIuu
3JIEKTPUYECKUX TOJIEN

(Ha KaY€CTBEHHOM YPOBHE).
Hocurenn snexkrpuuecknx
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aroma.
[IpoBoaHMKM U

Habmronenue u npoBeieHUE OMBITOB

0 JICKTPU3AIMU T NPU CONMPUKOCHOBEHUU U
VHYKLHEH.

HaGmronenne u 00bsICHEHIE B3aMMOACHCTBUS
OJHOMMEHHO M PA3HOMMEHHO 3apsSKEHHBIX TEJ.
OOBsiCHEHHUE MPUHITUIIA ICHCTBUS AJIEKTPOCKOIIA.
OOBsiCHEHHUE SIBICHUMN JICKTPU3AINT

IIPU COMPUKOCHOBEHUH TEJl U UHAYKIIUEH

C UCITOJIb30BAaHUEM 3HAHUM O HOCUTEIIAX
AIEKTPUYECKUX 3apsAJI0B B BEIIIECTBE.
Pacno3naBanue n 0OBSICHCHUE SIBICHUM
AJIEKTPU3AIMY B TOBCETHEBHOM JKM3HMU.
HaGmronenne n o0bSICHEHNE ONBITOB,
WJUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
AIIEKTPUYECKOTO 3apsia.

Habmronerue onpIToB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUMN 2JIEKTPUUECKOTO TOJIS.
HccnenoBanue nemcTBUS ANEKTPUIECKOTO MOJIS
Ha MIPOBOJHUKU U UDJICKTPUKH
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TUBJIEKTPUKU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEII
ANEKTPUYECKUI TOK

20

DIIEKTPUYECKUI TOK.
YcnoBus cyniecTBOBaHUs
AIEKTPUUYECKOTO TOKA.
HcTouHnKM mOCTOSTHHOTO
ToKa. JlercTBus
AJIEKTPUUYECKOTO TOKA
(TeTrIoBOE, XMMUYECKOEC,
MAarHuTHOE).
DJIEKTPUYECKUA TOK

B KUJIKOCTSIX U raszax.
DIIEKTPUYECKAS LIEMb.
Cuna Toka. DJIEKTpUUIECKOe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma i1 yyacTka
uenu. [locnenoBarenbHOE U
napauiesIbHOE€ COeIMHEHUE
IPOBOITHUKOB.

PaGorta u MoIHOCTE
AIEKTPUUYECKOTO TOKA.
3akoH xoyns—JIenua.
DIIEKTPUUECKHUE LIENU U

HaGnronenue pa3nuaHbIX BUIOB JE€HCTBUS
3JICKTPUUYECKOTO TOKA M OOHAPYKEHUE ITUX
BUJIOB JE€HUCTBHUS B ITIOBCEIHEBHOM KU3HMU.
Ha6nronenne BOSHUKHOBEHUS Ta30BOTO paspsiia
Y 3JIEKTPUYECKOTO TOKA B HKHUJIKOCTH

COopka 1 uCIbITaHUE AIECKTPUUECKOM 11N
IMOCTOSIHHOTO TOKa.

N3mepenune cuibl TOKa aMIEPMETPOM.
N3mepenne snekTpruYecKoro HarpsKeHU
BOJIETMETPOM.

[IpoBenenue u 0ObSICHEHNE OTIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JUIMHBI, IO ITONEPEYHOTO CEUCHUS
Y MaTepuana.

HccaenoBanue 3aBUCMMOCTH CHUJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT CONIPOTHUBJICHUS PE3UCTOPA U HAIIPSIKEHUS
Ha PE3UCTOPE.

IIpoBepka npaBuia Cl0KEHUs HAPSKEHUN
IIPU MOCJIEI0BATEIBHOM COCAMHEHUH JBYX
PE3UCTOPOB.

[TpoBepka npaBuiia 115t CUIIbI TOKA

IIPU MapajieIbHOM COCIMHEHUN PE3UCTOPOB.
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OTPEOUTEH
ANEKTPUYECKON SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

AHaJIN3 CUTyaIMi NOCJIEI0BATENBHOTO U
NIapaJuIeIbBHOTO COEUHEHHUSI IPOBOJHUKOB

B JJOMAIIHUX JIEKTPUUYECKUX CETSAX.

Pemenue 3anay ¢ ucnosb3oBanuem 3akoHa Oma
U popMyJT pacy€Ta SJIEKTPUUECKOTO
CONIPOTHBJIEHUS NP MTOCIEA0BATEILHOM U
I1apajuIeIbHOM COCIMHEHUU ITPOBOJHUKOB.
Omnpenenenue pabOThI JIEKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PESUCTOP.

Ornpenenenre MOIHOCTH AJIEKTPUYECKOTO TOKA,
BBLJICJISIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3
JAMIIOYKY OT HaNpspKeHUA Ha Her. Onpenenenue
KII[ narpeBaresi.

HccnenoBanue npeoOdpa3oBaHus SHEPTUU

IIPU IIOABEME I'PY3a JJICKTPOABUTATEIIEM.
OO0bsicHEHUE YCTPONCTBA U IPUHITUIIA ICUCTBUS
JOMAIIHUX JIEKTPOHArPEeBATENIbHBIX MPUOOPOB.
OObsicHeHNE IPUYMH KOPOTKOTO 3aMbIKaHUS U
NPUHLAIA JEUCTBUS IUIABKUX IPEAOXPAHUTEIIEH.
Pemenue 3a1a4 ¢ uCronab30BaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarHuTHbIC SIBJICHUS

ITocTossHHEBIE MAarHUTBHI.
BzaumopeiicTBue
IIOCTOSIHHBIX MAarHUTOB.
MarsauTtHoe moiJie.
MarnauTtHoe noJjie 3eMiIu

HccaenoBanne MariiTHOTO B3aUMOJIEHCTBUS
ITIOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIst TOCTOSTHHBIX
MarHyiTOB IIPU UX OOBCAMHEHUN U Pa3/ICIICHHUH.
HccaenoBanne MarHMTHOIO B3aUMOJIEUCTBHSA
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarsuTHoe nosie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TEXHHUKE. JlericTBHE
MarHUTHOTO TOJIS

HA MPOBOJIHUK C TOKOM.
DJIEKTPOBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonp3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MOCTOSTHHBIX MarHUTOB.
N3ydeHne MarHuTHOTO MOJIsl TIOCTOSTHHBIX
MarHuTOB MPHU UX OOBEAMHEHUU U Pa3/ICTICHUU.
[IpoBeneHre ONBITOB MO BU3yaIM3alMK MOJIs
MIOCTOSTHHBIX MarHuTOB.

N3ydenue siBIeHNUA HAMArHUYUBAHUS BEIIECTBA.
HccnenoBanne neMCTBUS JIEKTPUIECKOTO TOKA
HA MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONbITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTH CHJIbI B3AaUMO/ICHCTBUSI KATYIIKU

C TOKOM ¥ MarHuTa OT CHJIbl U HaIllpaBJICHUS TOKa
B KaTyIIIKE.

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

Ha MIPOBOJHUK C TOKOM.

N3yyeHne nelcTBUs SIIEKTPOABUATATEIS.
Nsmepenne KII/] anexTpoaBurarenbHON
YCTaHOBKH.

Pacno3naBanue u aHaJIN3 pa3IUYHBIX
IIPUMEHEHUH JJIEKTPOIBUTATENEN

(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DJIEKTpOMAarHuTHas
WHITYKITUS

Omnebitel @apajnes. fABneHune
3JIEKTPOMArHUTHOM
unaykuuu. [Ipasuiio Jlenua.
DIIEKTpPOreHepaTop.

OmBITEI IO HCCJICAOBAHUIO SABJICHUA
BHGKTPOMaFHHTHOﬁ HHAYKIOWH: UCCIICTOBAHUC
U3MEHCHUM 3HAYCHUS U HarpaBJICHUA
WHAYKIOHOHHOT'O TOKa
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CniocoObl oJTy4eHust
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHHKAX YHEPTUU

Hroro 1o pazaeny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KUIACC
No HaumenoBanue KommuecTBo HpOFpaMMHOC COACPKAHUC OCHOBHBIC BUJBI JCATCIBHOCTH 06yqa}0nmxc;1
/1 Pa3aciioB U TEM qacCcoB

y4eOHOTO MpeaMeTa

Pa3n

eg 1. Mexanndeckue siBJIeHUS

1.1

Mexaaudeckoe
JIBUYKEHUE U CIIOCOOBI
€r0 OITMCAHUS

10

MexaHnyeckoe IBUKEHHUE.
MarepranbHas TOUKa.
Cucrema oTcyéra.
OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBUKECHUS.
PaBHOMepHOE
MPSIMOJIMHEWHOE JIBUKCHUE.
Hepasnomepnoe
NPAMOJIMHEUHOE JIBUKECHHE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTBb TeJa MpHu
HEPAaBHOMEPHOM JIBUKCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
IPSAMOJIMHEWHOE IBUKEHHUE.
CBoOoHOE TIaicHHeE.
Omnpitel ['anumes.
PaBHOMEpHOE IBMNKEHHE

10 OKPYHOCTH.

[lepuon u yactora
oOpaienus. JIuneitHas u
yIJIOBasi CKOPOCTH.

AHanu3 u o0CyXJIeHIE pa3INUHbIX IPUMEPOB
MEXaHUYECKOTO JABMKEHHUS.

OO0cy:x1eHue rpaHull TPUMEHUMOCTH MOJAEITU
«MaTepraIbHas TOUKay.

Onucanne MEXaHU4ECKOTO ABUKCHUS
pa3nuYHBIMU crioco0amMu (ypaBHEHUE, TabIuLa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYAIUH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIbHOCTh MEXaHUYECKOTO
JIBUYKEHUS.

Habnrogenne MexaHn4eckoro ABUKEHUS Tella
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOT'O K€ TeJla OTHOCUTEIBHO PA3HbIX
TE€JI OTCUYETA.

Amnanu3 Tekcra ["anumnes 00 OTHOCUTENBHOCTH
JIBUKEHUS;, BHIIIOJHEHHE 3aJaHUI M0 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUS
Opycka Win ABM)KEHUS IIapuKa M0 HAKJIOHHON
IIJIOCKOCTH.

AHanu3 u 00cyxJIeHre CrIoco00B
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LenTpocTpemMuTebHOE
YCKOpEHHUE

MPUOIMKEHHOTO OTIPE IeTICHUST MTHOBEHHOM
CKOPOCTH.

OrnpeneneHne CKOpOCTH PaBHOMEPHOTO
JBIDKEHUS (IIapyKa B )KHIKOCTH, MOJCIIH
AIIEKTPUYECKOTO aBTOMOOWIIS | T. II.).
OrnpeneneHue MyTH, MPOHIEHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, M CKOPOCTHU Tea

10 TpauKy 3aBUCHUMOCTH MIYTH PABHOMEPHOTO
JIBIDKCHUS OT BPEMEHH.

OOcy)aeHne BO3MOXHBIX TTPHHIIUTIOB
JEUCTBUS TPUOOPOB, U3MEPSIONIUX CKOPOCTh
(ciuIOMETpPOB).

Brruncnenue myTu 1 CKOpOCTH TIPU
PaBHOYCKOPEHHOM TPSMOJUHEHHOM JBHKCHUN
Telna.

OmnpeneneHne TPOMICHHOTO MYTH U YCKOPEHUS
JBMDKCHUS TeJia 10 rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JBIDKEHUS TeJla OT BPEMCHH.

Ilposepxa ecunomeswi: eciu

npU PasHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4eémHbIX Huces, mo
COOMBEMCmayIouue NPOMeNCYmKi pemeHu
OOUHAKOBWI.
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OrnpeneneHue yCKOpeHus Tela

MIPU PAaBHOYCKOPEHHOM JBUKEHUHU

10 HAKJIOHHOM THIOCKOCTH.

W3mepenne meproia M 9acToThl 0OparieHus
TeJa M0 OKPY>KHOCTH.

OmnpeneneHre CKOPOCTH PABHOMEPHOTO
JIBM>KCHUS T€Ja TIO OKPY>KHOCTH.

Pemenune 3ama4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTEPUCTUK
MEXaHUIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
PacnioznaBanue u npuOImkEHHOE ONTUCAHUE
Pa3TUYHBIX BUJOB MEXAHUUECKOTO JIBHXKECHUS
B IIPUPOJIC U TEXHUKE (Ha mMpuMepax CBOOOTHO
MaJaroUX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U Ap.)

1.2

B3aumoneiictBue Tei

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HproToHa.
Tperunii 3akoH HprotoHna.
[IprHIMD cymneprno3uuu
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna tpeHus: cuna
TPEHUS CKOJIBKECHHMS, CHIIA
TPEHUS TIOKOSI, IPYTUE BUABI
TPEHMUS.

Cuna TSHKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.

Habmronenne u 00CyXI€HUE OIBITOB

C IBM)KCHUEM TeJa PU YMEHBIIICHUN BIUSHUS
JIPYTUX TEJ, MPENSATCTBYOMINX IBUKECHUIO.
Amnanu3 texcra "anumes ¢ onrcanuem
MBICJICHHOTO SKCIIEpUMEHTA,
000CHOBBIBAIOIIETO 3aKOH UHEPIINH;
BBITIOJTHEHHE 3a/TaHUH 10 TEKCTY (CMBICTIOBOE
YTEHHE).

OO6cyxaeHue BO3MOKHOCTH BBITIOJIHCHUS
3aKOHA MHEPILUH B PA3JIUYHBIX CUCTEMAX
OTCYETA.

Hab6nronenue u o06Ccy)aeHne MEXaHUYECKIX
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Y ckopenne cBOOOTHOTO
najieHus. /J[BrmkeHue rmiaHeT
Bokpyr Comnnua. [leppas
KOCMHYECKAsi CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBeCHE MaTtepuanbHOU
TOYKHU. AOCOTIOTHO TBEPI0E
Teso. PaBHoBecHe TBEPAOTO
TeJa C 3aKPEMIEHHON OChIO
BpaiieHuss. MOMEHT CHIIBL.
LenTtp TsiKECTH

SABJICHUH, TPOUCXOJAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBH’KEHHH OTHOCHTEIIBHO
KaOuHeTa PU3MKY.

JIeficTBHA ¢ BEKTOpaMH CHJI: BBIIIOJIHEHHE
3aJIaHUM M0 CII0KEHUIO U BBIYUTAHHIO
BEKTOPOB.

Habroienue u/unm npoBeieHUE ONbITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUWIOKEHHOW K HEMY CHJIBI U MacChl
Tena.

AHanu3 u 00bsCHEHUE SIBJICHUI

C UCIIOJIB30BaHUEM BTOPOTO 3aKkoHa HpioToHA.
Pemenue 3a1a4y ¢ HCIOJIB30BAHUEM BTOPOTO
3akoHa Hpl0TOHA 1 MpaBuiia CIOKEHUS CUII.
Onpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyanui, B KOTOPbIX HAOIIOJAI0TCS
ynpyrue negopmainu, u uX 00bsICHEHUE

C HCIIOJIb30BAHUEM 3aKOHa ['yka.

Pemenue 3a1a4 ¢ UCNIOJIb30BaHUEM 3aKOHA
I'yxka.

HccnenoBanye 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIbKCHHA OT CHJIBI HOPMAJIbHOI'O AABJICHMA.

OO6cyxneHue pe3yabTaTOB UCCIIECIOBAHN.
Onpenenenue k03P GULIMEHTa TPEHUS
CKOJIbKEHHUS.

N3mepenue CUITbl TPEHUS TOKOS.
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Pemenue 3a1a4 ¢ ncnosib30BaHueM GOpMYJIb
JUISL CUIIBI TPEHUSI CKOJIBIKEHHS.

AHanu3 IBUKEHUS TEN TOJIBKO MO JEHCTBHEM
CHJIBI TSDKECTH — CBOOOIHOTO TIa/ICHUS.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaJI€HHs OT MACChl TEJA.

OneHka BETMYMHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEH MEKY IBYMS TE€IaMH

(m7st pa3HbIX Macc).

AHanu3 IBUKEHUS HEOECHBIX Tell

IO/ IEMCTBUEM CHJIBI TATOTCHUS

(c UCTI0IB30BAHUEM JOTIOJIHUTEIbHBIX
MCTOYHHUKOB UH(OPMALIHUH).

Pemenue 3a1a4 ¢ UCIIOJIb30BaHUEM 3aKOHA
BCEMHPHOT'O TATOTEHUS U (POPMYJIbI

JUTS pacy€ra CUJIbI TSKECTH.

AHanu3 OpUruHaJIBHOIO TEKCTA,
OMKCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMMPHOTO TSATOTEHUS; BBIIIOJHEHUE 3aJaHUI
10 TEKCTY (CMBICJIOBOE UTEHUE).

Habmronenue u o0cykaeHUE OMBITOB

M0 U3MEHEHUIO BECa TeNa MIPU YCKOPEHHOM
JBUKEHUU.

AHanu3 yclIoBHid BOSHUKHOBEHHUSI HEBECOMOCTH
U TIEpPEerpy3KH.

Pemenue 3aa4 Ha onpe/ieIEHUE BECa Tea

B PA3JIMYHBIX YCIOBUSX.
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AHanu3 cui, TeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OrnpeneneHue HEeHTpa TAKECTH PA3IMUHbBIX Tell

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnynsc Tena. M3menenne
nMIyJibca. IMmyibe CUIbL.
3aKOH COXpaHEHUS
nmnynbca. PeaktuBHoe
JBHYKEHUE.

Mexanunueckas paboTa u
MoOIIHOCTb. PaboTa cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUU U
paboTsl. [loTeHnnanbHast
SHEPrHUs Teja, MOJHATOTO
HaJl TOBEPXHOCTHIO 3€MIIH.
[TorenunanbHas 3HEPTUs
CKATOMN NPYKHUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPIruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPIUun

HaOnronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPHUPYIOIINX Mepeaavy UMITyIbca

MIPY B3aUMOJICHCTBUY Tell, 3aKOH COXPAaHEHUS
UMITyJIbCa MPU a0COIOTHO YIPYTOM U
HEYIPYroM B3aUMOJICHCTBUU Te.

AHanu3 cuTyaIuil B OKpy:Karouiei >ku3Hu

C MCTIOIH30BAaHUEM 3aKOHA COXPaHCHHSI
UMITYJIbCA.

Pacnio3naBanue siBIEHUS pEaKTUBHOTO
JIBIKEHUS B IPUPOJIE U TEXHUKE.
[IpumeneHne 3aKoHa COXPAHEHUS UMITYJIbCa
JUTsl pacué€Ta pe3yJIbTaTOB B3aUMOJICUCTBUS Tell
(Ha mpuMepax HEYIPYroro B3anuMOICHCTBHSI,
YIPYTOro MEeHTPAIbHOTO B3aUMOICUCTBHS JIBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBHKHO).

Pemmenwne 3aqa4 ¢ UCTIONB30BAaHUEM 3aKOHA
COXPaHEHUs UMITYJIbCA.

Omnpenenenue pabOThI CUITBI YIIPYTOCTH

py OABEME TPy3a C UCTIOIb30BAHUEM
HETIOJIBWYKHOTO W TOABMYKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

H3mepenne MOTeHITMAIBHON YHEPTUH YIIPYTO
nehOopMUPOBAHHON TIPYKUHBI.
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N3mMepenne KUHETUYECKOM SHEPTHUM Tea

IO JJIMHE TOPMO3HOTO ITYTH.
DKCNEPUMEHTAILHOE CPABHCHUE U3MECHEHUS
MOTEHINAJIBHON Y KHUHETUYECKON SHEPTUM Tella
[IpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaIbHas MPOBEPKA 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTUH

IIpU CBOOOTHOM TIaJICHUMU.

[IpumeHeHune 3aKkOoHa COXpAHEHUSA
MEXaHUYECKON SHEPTUM ISl pacuéra

MOTECHIIMAIBHON U KUHETUYECKOM SHEPTU TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHNUYECKOM OHCPIrun

Hror

0 TIO pa3zery

40

Pa3znen 2. MexaHn4yecKHue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnuecKue
KOJIeOaHus

7

KonebarenbHoe aBuxKeHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUO]T,
9acToTa, aMIUTUTY/A.
Marematuyeckui u
PY)KUHHBIN MasTHUKH.
[IpeBpatenue s3HEPTUN
Ipu KoJiebaTeIbHOM
TIBYKEHUH.

3aryxaromue KoeOaHusl.
Boinyx1eHHbIE KOJIeOaHu .
Pesonanc

HaoOmonenne konedanuii mog A€MCTBUEM CHUII
TSHKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOI00HBIX KOJIEOAHUH B OKPYKAIOIIEM MUPE.
Amnanm3 Kojie0aHu rpy3a Ha HUTH H

Ha nipykuHe. OnpeiesIeHre 4aCTOThI
KOJIeOaHUM MaTeMaTHISCKOTO U TIPYKHHHOTO
MasITHUKOB.

HaOmronenne n 00bsACHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH IIEpHUOaa
KOJICOQHMH IMOABEIIICHHOTO K HUTH TPy3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHMIA

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

HaOmronenue u o0cykaeHHEe ONBITOB,
JTEMOHCTPHUPYIONTUX 3aBUCUMOCTH TIEPHOIa
KoJIe0aHUH MPY>KUHHOTO MasTHUKA OT MacCChI
rpy3a U KECTKOCTU MPYKUHEI.

[IpuMeHeHne MaTeMaTUYECKOTO U TIPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICJICH JJIsI ONTMCAHUS
KOJICOaHMI B OKpYXaIOIeM MUPE.

Pemenue 3ana4, CBA3aHHBIX C BHIYMCICHUEM
WJIM OLIEHKOM 4acTOThI (IEpHOJ1a) KojieOaHu
H3zmepenue yckoperus c600600H020 NAOeHUs.

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHW4€eCKHE BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJH. [IpononbsHbIE N
nonepevyHsie BOJHEL. J[inHa
BOJIHBI U CKOPOCTH €€
pacupoCTpaHEHHs.
MexannuecKkre BOJIHbI

B TBEPAOM TeEIIe,
CEHCMUYECKHE BOJIHBI.
3ByK. ' pOMKOCTB 3ByKa U
BbICOTA TOHA. OTpakeHUe
3ByKa. IH}pa3Byk u
yIBTPa3ByK

OOHapy>keHue U aHAJIN3 BOJIHOBBIX SIBJICHUN
B OKpY’KaloIlleM MHUpE.

Haboienue pacnpocTpaHeHus MPOJ0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapyKeHHEe aHAJIOTMYHBIX BUJIOB BOJIH

B IPUPOJE (3BYK, BOJIHBI HA BOJIE).
Boruncnenue JUMHbI BOJIHBI U CKOPOCTH
pacnpocTpaHeHUs 3BYKOBBIX BOJIH.
DKCcIepuMEHTAIbHOE ONPEIEICHUE TPaHuUI]
YaCTOTHI CIIBIIIMMBIX 3BYKOBBIX KOJICOAHHIA.
Habitoienue 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCIIE, C UCIIOJIb30BAaHUEM
MY3bIKQJIbHBIX HHCTPYMEHTOB).

HaOmronenne u 00ObICHEHUE SIBJIEHUS
aKyCTUYECKOTO pE30HAHCA.
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AHaM3 OpUTHHAIBHOTO TEKCTa, TOCBAMIEHHOTO
MCIIOJB30BaHUIO 3BYKa (WJIM YIbTPa3BYyKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPA3BYK

B MEJIMIIMHE U JIp.); BBIMIOJTHCHNE 3aJaHII

10 TEKCTY (CMBICIIOBOE UTCHUE)

Hroro no pazgeny

15

Pa3znen 3. BHCKTPOMaFHHTHOC IMOJI€ H JJICKTPOMATHUTHBLIC BOJIHbI

3.1 | DiaekTpoMarHuTHOE 6 DJIEKTPOMAarHuTHOE MOJIE. [TocTpoenue paccykaeHuii, 000CHOBBIBAIOIIUX
noJie u DNEeKTPOMArHUTHBIC BOJHBI. | B3aUMOCBSI3b AJEKTPUYECKOTO U MAarHUTHOTO
AIEKTPOMATrHUTHBIE CoricTBa TIOJIEH.

BOJIHBI 3JICKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3YyUYE€HHE CBOMCTB
[ITxana >IEKTPOMAarHUTHBIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcrionp30oBanue C TIOMOIIbI0 MOOMIBHOTO TenedoHa).
AJIEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJI0BEYECKOr0 OPraHU3Ma.
DJNEeKTpOMarHuTHas IPUPOJa | AHAIIN3 TEKCTOB, OMUCHIBAIOLIUX MPOSIBICHUS
cBera. CKOpOCTh CBETA. AIIEKTPOMArHUTHOT'O U3TYUCHHUS B IPUPOJIE:
BonHOBBIE CBOMCTBA CBETA | KUBBIC OpPraHU3MBbI, U3ITy4eHUsT HEOSCHBIX TeJl
(CMBICIIOBOC UTEHHUE).
Pacnio3HaBanue u aHanM3 pa3au4HbIX
MPUMEHEHUH JIEKTPOMArHUTHBIX BOJTH
B TEXHUKE.
N3y4yeHne BOJTHOBBIX CBOMCTB CBETA.
Pemienue 3aau ¢ ucnosib3oBaHueM (popmy
JUTSI CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JIJTUHBI
BOJTHBI ¥ 9YaCTOTHI CBETA
Wroro 1o pazaeny 6
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Pa3znea 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JIydeBas MOzieIIb CBETA.
Ncrounuku cera.
[IpsamonuHeliHOe
pacnpocTpaHEeHUE CBETa.
3atMmenus ConHua u JIyHBL.
Otpaxxenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS
CBeTa.

[Ipenomienue ceera. 3aK0OH
npesiomieHus ceeta. IlonHoe
BHYTPEHHEE OTPaKCHHE
ceera. Mcnons3oBanue
MIOJIHOTO BHYTPEHHETO
OTpPaXCHUS B ONTHUECKUX
CBETOBOJAAX

HaOnronenue oneIToB, 1EMOHCTPUPYIOIINX
SBJICHUE MPSIMOJIMHEITHOTO pacpOCTPaHECHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOy TEHN),

Y UX UHTEPIIPETALNS C UCTI0JIb30BAHUEM
MOHATHS CBETOBOTO JIyyYa.

OOBsiCHEHUE 1 MOJICITMPOBAHNE COTHEYHOTO U
JIYHHOTO 3aTMEHHUIA.

HccnenoBanue 3aBUCUMOCTH YTJjla OTPaKEHUS
CBETOBOIO JIyua OT yIJia MaJICHUS.

N3ydeHne cBOMCTB N300pakeHUS B TNIOCKOM
3epKaie.

HaoOmronenne u 0o0bsICHEHHUE OIBITOB

10 MOJYYEHUIO0 U300paKEHUIT B BOTHYTOM U
BBIITYKJIOM 3epKajiax. HaGmonenue u
00BSICHEHHE OMBITOB MO0 MPEJIOMJICHUIO CBETa
Ha IPaHUIIE PA3IMYHBIX CPEI, B TOM YHUCIIC
OTIBITOB C TIOJIHBIM BHYTPEHHUM OTPA)KEHUEM.
HccnenoBanne 3aBUCUMOCTH yTJia
MPEJIOMJICHUS OT YTJjia TIaJICHUsI CBETOBOIO JTy4a
Ha TPAHUIIE «BO3TYX—CTEKIIO».
Pacrnio3zHaBanue sIBICHUN OTPAXKEHUS U
MPEJIOMJICHUSI CBETA B MOBCEIHEBHOM JKU3HM.
AHanu3 1 00BbSICHEHHE SIBJICHUS ONITHYECKOIO
MHpaXxa.

Pemenne 3a1a4 ¢ MCIONIBL30BaHUEM 3aKOHOB
OTpakE€HUS M TIPEJIOMIICHHS CBETA
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4.2 | JIMH3bI U ONITHYECKHE 6 JIunza. Xox myuedt B muu3e. | [lomydenne n3o0paxeHuit ¢ MOMOIIBIO
puOOPHI OnTuyeckas cucrema coOuparolle u paccenBaroniei JUH3.
¢doroanmapara, Mukpockomna | Onpenenenue (OKyCHOrO pacCTOSTHUS U
u Teneckomna. ['na3 kak ONITUYECKOM CHIIBI COOMPAIOIIIEH JIMH3HI.
OnTHYECKasi CUCTEMA. AHanu3 ycTporcTBa U IPUHIIMIA JEHCTBUS
bnuzopykocTs u HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JaIbHO30PKOCTh ¢dboToanmnapara, MUKpOCKOTIA, TEIECKOIIA.
N3yueHnue Moieu riia3a Kak ONTUYECKON
CUCTEMBI. AHANU3 IBICHUHN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIINIA JEHCTBUS
OYKOB
4.3 | Paznoxenue 6e0oro 3 Pasnoxxenune 0enoro csera HaOnronenue pasnoskeHus 6€J10ro cBeta
CBETa B CIIEKTP B ciekTp. OnbiTel HplOTOHA. | B CTIEKTD.
CrnoxeHue CeKTpaIbHBIX Hab6nronenue u 00bSICHEHHE ONBITOB
1BeTOB. Jlucnepcust cBeTa IO MOJIYYEHHUIO OEJIOro CBETa MPU CII0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBeneHue u 0ObSICHEHHUE OIBITOB
10 BOCTIPUATHIO IIBETA MMPEAMETOB IMPU UX
HaOJIOICHUH Yepe3 [IBETOBBIC (DUIIBTPHI
(LIBETHBIE OYKH)
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBBIE SIBJICHUS
5.1 | Ucnyckanue u 4 Omneitel Pesepdopaa u O6cyxxnenue nenu onbiToB Pesepdopaa

IIOIJIOMICHUEC CBCTA
aTOMOM

IIaHCTapHad MOACIIb aTOMaA.

Mopaens atoma bopa.
Hcnyckanue u normiouieHue

I10 UCCJICAOBAHHUIO aTOMOB, BBIIBHKCHUC
T'AIIOTE3 O BOSMOXKHBIX PE3YyJibTaTaX OIIbITOB
B 3aBUCUMOCTH OT IIPCAIIOIAaracMoro CTpoCHuA
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ceera aToMoM. KBaHTHI.
JInHenyaTble CIEKTPHI

aToMOB, (hOPMYJUPOBAHHIE BHIBOJIOB

U3 PE3yJIbTATOB OIBITOB.

OO0cy>xaeHue TpOTUBOPEUHH TITaHETaPHOU
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
bopa o craimoHapHbIX OpOUTaX IEKTPOHOB.
Hab6nrofnenue CruionHbiX ¥ JIMHEWYaThIX
CHEKTPOB M3TyUYEHUS PA3IUYHbIX BEIIECTB.
OObsicHEHUE TMHEWYATHIX CIIEKTPOB U3ITYUYCHUS

5.2

CrpoeHne aTOMHOTO
aapa

PanpnoaktuBHOCTH. Anbda-,
0eTa- U raMMa-u3ITy4YeHHUs.
CrpoeHue aTOMHOTO siApa.
Hyxnonnas monens
aTOMHOTIO sizipa. 30Tomsl.
PagnoakTuBHEIE
npeBpauieHus. llepuon
IIOJIypacIaia aTOMHBIX sJIEP

OO0cyx1eHre BO3MOXKHBIX TUIIOTE3 O MOJEIISX
CTpOCHHUS Spa.

Onpenenenue cocrana saep Mo 3aJaHHBIM
MAaCCOBBIM M 3apsI/IOBBIM YHCJIaM U

T10 TIOJIOYKEHUIO B MEPUOJNYECKON CUCTEME
3JIEMCHTOB.

AHanu3 U3MEHEHUS COCTaBa si/ipa U €ro
MOJIOKEHHUSI B TIEPUOJIUUECKON CUCTEME

MIPY 0-PaIMOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4ACTHIL 11O TOTOBBIM
dboTorpadusim.

OOGHapyxeHue 1 U3MEepPEeHUE PagualliOHHOTO
(hoHa ¢ TTOMOIIBIO JIO3UMETPA, OLICHKA €T
WHTEHCHUBHOCTH.

Amnann3 OMOJIOrMYeCKMX H3MESHCHUM,
MIPOMCXOAIINX O] IEUCTBUEM
PaIMOaKTUBHBIX U3TyUYCHUH.
Hcnonb3oBaHne paluOaKTUBHBIX U3ITyYEHUN
B MEIUIIMHE
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5.3 | SAnepHble peakiun 7 Anepusbie peakiuu. 3akoHbl | Pemienue 3aa4 ¢ UCMOIb30BAHUEM 3aKOHOB
COXpaHEHHUs 3apsiA0BOTO U COXPAaHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
MacCOBOI'O YHCell. DHEPrUs | Ha OMpefesieHUue pe3yabTaToB SACPHBIX
CBSI3M aTOMHBIX siiep. CBs3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MaccChl ¥ DHEpIruy. Peakuuu | HEeBO3MOXKHOCTH SIICPHON PEAKIIMH.
CUHTE3a U JACIICHUS SIEP. OueHka YHEPTUH CBS3H SIAEP C UCIIOIB30BAHUEM
Ncrounuku sHeprun ConHna | popmyssl DWHINTESHHA.
v 3BE3A. fnepHas OO0cykaeHue nepcrneKTHB UCT0Ib30BAHUS
sHepreTuka. /lercreus YIIPaBIISIEMOI'0 TEPMOSAIEPHOIO CUHTE3A.
PagNOAaKTUBHBIX U3IIydeHU | OOCyXJeHUE NPEUMYIIECTB U IKOJIOTUYECKUX
Ha KMUBBIE OPTaHU3MBI po0JIeM, CBSI3AHHBIX C SIAEPHON SHEPTreTUKON
Hroro o pazgeny 17

IHoBTOpPUTEIBLHO-00001IAKOIMIA MOTYJIb

[loBTOpEHUME N
000011IeHNE
COJZIEpKaHus Kypca
bu3uky 3a 7-9 KIaccel

9

CucremMaTuzanus u
0000111eHHE TPETMETHOTO
COJIEp>KaHus U OIbITa
NEeSATENbHOCTH,
IPUOOPETEHHOTO

P U3yYE€HUHU BCETO Kypca
(U3UKHM OCHOBHOT'O OOILIETO
00pa3oBaHUs.

[ToaroroBka Kk OCHOBHOMY
roCy/1apCTBEHHOMY
AK3aMeHy 1o (pu3nKe

TUTSI 00yUaromuXxcs,
BBIOpPABILIKX 3TOT YYEOHBIN
npeaMeT

Brlinonnenne yueOHbIX 3aJaHUM, TPEOYIOIMIMX
JIEMOHCTpAllMM KOMIIETEHTHOCTEN,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYO
IPaMOTHOCT:

— NPUMEHEHUS MTOJTYyUYECHHBIX 3HAHUU

JUTSl HAY9HOTO OOBsICHEHUST (PU3HUECKUX
SABJICHUM B OKPY’KAIOLLEW IPUPOJIE,

B [MIOBCETHEBHOM W3HU U BBISIBIICHUS
(hU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOTHUH;

— MPUMEHEHUS OCBOEHHBIX
AKCTIEPUMEHTAJILHBIX YMEHUI

JUIS1 UCCIIeIoBaHus (PU3UUYECKUX SBJICHUH,
B TOM YHCJIE JJI POBEPKHU TUIIOTE3
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Y BBISBJICHHS 3aKOHOMEPHOCTEM.

Pemenune pacu€THbIX 3a1a4, B TOM YHCIIE
MPEANOoJaralonX UCIOIb30BaHue (PU3NUECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJICPKAHUH
pPa3IUYHBIX pa3AesioB Kypca PU3UKH.
BrlnonHenue 1 3amura rpynnoBbIX WK
WHIUBUy AJIbHBIX TPOEKTOB, CBA3aHHBIX

C coJiep>KaHreM Kypca (PU3uKu

Hroro mo pazaemy 9
OBILEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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