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denepanbHas pabodas mporpamma 1o ydeonomy npeamety «Duszuka» (6a30BbIi
ypoBeHb) (mpeamerHass oOnactb «EcTecTBeHHO-Hay4yHBIE MpEAMETH») (manee
COOTBETCTBEHHO — Iporpamma 1o (usuke, pr3uka) BKIFOYAET MOSICHUTEIBHYIO 3aITUCKY,
coniepkanre oOydeHUs, TUIAaHUPYEMbIE PEe3yJIbTaThl OCBOSHUS MPOTPAMMBI 1O (hU3HKE,
TEMaTHUYeCKOe TUTAHUPOBAHHUE.

MNOACHUTEJIBHAA 3AIIMCKA

[IporpamMma o ¢u3nMke Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHHs COCTABIICHA
Ha OCHOBE TIOJIOKEHUH M TpeOOBaHMU K pe3ylbTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE
OCHOBHOM oOpa3oBaTeabHON Tporpammbl, npeacTtaBieHHbIXx B DT'OC 00O, a Takxe
¢ yuérom denepasibHOM paboyeit mporpaMMbl BocniuTanus u KoHuenuuu npenoaaBaHust
yaebHoro npenmera « Dusznkay.

CopnepxaHue mporpaMmbl MO  (U3MKE HampaBleHO Ha (QopMupoBaHuUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYAIOIIMXCS U OPTaHU3ALMIO U3YYEHUS] (PU3UKU
Ha JEeSATEJbHOCTHOM OCHOBE. B mporpamme mo Qusuke y4UTHIBAIOTCS BO3MOKHOCTH
ydyeObHoro mnpeamera B peanuzanuu Tpedbopanuii PI'OC OOO K MIaHUPYEMBIM
JUYHOCTHBIM M METANpeIMETHBIM PE3yJIbTaTaM OOYUYCHHUS, a TaKKe MEKIPEIMETHbBIC
CBSI3M €CTECTBEHHO-HAYYHBIX YyYE€OHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUsl.

[Iporpamma 1o (u3uke ycTaHaBIMBAET paclpeneieHue y4eOHOro marepuana
no rogam oOydeHus (MO0 Kjaccam), MOpeajaraer NPUMEPHYH MOCIEI0BaTEIbHOCTD
U3YyYEHHS TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS HPEIMETHOIO COACpPKaHUS U y4eTe
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroIuXCs.

[Iporpamma no ¢u3uke pazpaboTaHa C LETbI0 OKa3aHUs METOJUYECKONW MOMOIIU
YUUTENIO B CO3JIJaHUU paboyeil mporpaMmbl O y4eOHOMY MPEAMETY .

®duszuka SBISETCS CHCTEMOOOPA3yIOMIUM JJIsi €CTECTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIBKY (U3NYECKHE 3aKOHBI JIEKAaT B OCHOBE IMPOIIECCOB M SIBJICHUH,
U3y4aeMbIX XHMHEH, Onoyorueii, actpoHoMuer u (usmdeckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBCHHO-HAYYHYIO KapTHHY MHpa, MPEAOCTaBIsIET HauOoJiee SCHBIC
o0Opa3ipl MPUMEHEHHUS] HAyYHOTO METOAA IO3HaHWsA, TO €CTh CIoco0a MOJydeHUs
JIOCTOBEPHBIX 3HAHUMN O MUDE.

Onna w3 THaBHBIX 3ajad  (PU3MYECKOrOo 0Opa3oBaHUSI B CTPYKType OOIIETro
00pa30BaHUs COCTOUT B (HOPMUPOBAHUN €CTECTBEHHO-HAYYHON IPaMOTHOCTH U UHTEpeca
K HayKe y oOy4aroniuxcsi.

Nzydenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINOIAraeT OBIAJACHHUE CIEIyIONINMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAy4HO OOBSICHATD SBJICHUS,

OLICHWBAaTh W  TOHUMAaTh  OCOOGHHOCTH  HAy4YHOTO  HCCIICJIOBAHMS,

MHTEPIPETUPOBATh JIaHHBIE W HMCIOJIb30BaTh HAYYHBIE JOKA3aTehCTBA
JUTSI TIOJTYYEHUST BEIBOJIOBY.
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[enu n3ydenus: GU3UKA HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs ONpEAeTICHbI
B Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®dusmka» B 00pa3oBaTelbHBIX
Opra"u3anusx Poccniickon ®enepanun, peAU3YIOIIUX OCHOBHBIE
oOmeoOpazoBareNbHble  NPOrpaMmbl,  yTBepkAEHHOW  pemieHuem  Kosuieruun
MunuctepcTBa pocsenienust Poccutickoit denepannu (nmpoTokon ot 3 nexadps 2019 r.
No TTK-4BH).

Henu nzydenust pusuku:

NpUOOpETEeHUE HMHTEpeca M CTPeMIIEHUS O0ydarolmmxcs K HayYHOMY H3YUYEHHIO
IPUPOIbI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJE TO3HaHHS U (HOPMUPOBAHHE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSIM;

dbopMUpOBaHHE HAYYHOIO MHMPOBO33PEHMsI KaK pe3yJbTaTa H3yUYEHHS OCHOB
CTPOCHHUS MaTepuu U QyHIaMEHTATHHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHUE TPEACTABICHUH O POAU (OU3UKH IS Pa3BUTHS  JIPYTUX
€CTEeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUI;

pa3BUTHE TPEICTABICHUNA O BO3MOXKHBIX cdepax Oymymier mnpodeccruoHaTbHON
NEesATEIbHOCTH, CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JajJbHEHIIEMY O0YUYEHHUIO B 3TOM
HaIpaBJICHUMU.

JlocTrxkeHre 3TUX Iejed mporpaMMbl 1Mo (U3UKe Ha YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHUs 00ECTICUNBACTCS PEIICHUEM CICAYIONIUX 3aa4:

NpUOOpEeTEeHUE 3HAHUM O JAMCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAHHUYECKHUX,
TEIUIOBBIX, JICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MPUOOPETECHUE YMEHHMM OMHUChIBATH U  OOBACHATH (PU3NUECKUE  SBJICHUS
C UCIOJIb30BAaHUEM OJIYYEHHBIX 3HAHU;

OCBOCHHME METOJOB PELICHUS MPOCTEUIINX PACYETHBIX 33Ja4 C HMCIOJIb30BAHHEM
bu3nUecKuX MoIeNiel, TBOPUECKUX U MTPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HaOII0IaTh NPUPOJHBIC SBJICHUS U BBIMOJHSITH OIBITHI,
nabopaTopHble pabOThl U JKCIEPUMEHTAIbHBIE HCCIEAOBAaHUS C HCIOJb30BAaHUEM
HU3MEPUTEILHBIX TPUOOPOB;

OCBOEHHUE TTPUEMOB paboThl ¢ MHMOpMaLIUEH PU3NUECKOTO COACPKAHUS, BKIIHOUAs
uHOpPMAIMI0O O COBPEMEHHBIX JOCTIDKCHMSIX (U3UKU, aHAIU3 W KPUTUUYECKOE
OlLICHUBaHUE UH(OpMAIIIH;

3HAKOMCTBO CO cdepamu MpodEeCCUOHAIBHON  JEATEbHOCTH, CBA3aHHBIMU
Cc (GUBMKOH, U COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMHU Ha JOCTHXKECHUSX
(u3HUECKON HAyKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi oTBoauTCsl 238 wacoB: B 7 kiacce — 68 uacoB (2 waca B HeJeEN0),
B 8 KJacce — 68 yacoB (2 yaca B Hezento), B 9 knacce — 102 gaca (3 4aca B HeeNI0).

[Ipennaraemslii B mporpamme no Gpu3mke nepeueHsb 1a00paTopHbIX padOT U OMBITOB
HOCUT PEKOMEHJATEIbHBIA  XapakTep, Y4YuUTeNb JeJaeT BbhIOOp MPOBEACHUS
7a00paTOpHBIX pabOT U ONBITOB C YYETOM MHAMBUAYAJbHBIX OCOOEHHOCTEH
0o0y4Jaromuxcsl, CHUCKAa OSKCIEPUMEHTANbHBIX 3aJlaHuM, MpeasiaraéMbIX B paMKax
OCHOBHOTO rOCYAapCTBEHHOT0 SK3aMeHa Mo (PU3UKE.
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COJAEPKXAHUE OBYYEHUA
7 KIIACC
Pazgea 1. ®usuka U €€ poJib B IO3HAHMU OKPYKAKOLIEro MUpa
®usuka — Hayka o0 npupone. SBimeHus npupoasl. PU3NYECKHE SBIICHUS:

MEXaHUYECKUE, TEIIOBbIE, JJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BennunHbl. M3Mepenne puznueckux BeanunH. Puznyeckue npuoopsl.
ITorpemHocTs N3MepeHnii MexxnyHapoaHas cucteMa eIMHULIL.

Kak ¢u3uka w©  Jpyrue  eCTECTBEHHbIE HayKW  H3Y4yalOT  IPUPOAY.
EcTecTBeHHO-HaY4YHBII METO TO3HAHUS: HAOII0€HNE, TOCTAHOBKA HAYYHOT'O BONPOCa,
BBIJIBIDKEHUE TUIIOTE3, SKCTIEPUMEHT IO TPOBEPKE TUIIOTE3, 00bSICHEHNE HAOII01aeMOT0
apieHus. Onucanne GU3NIECKUX SIBICHUN C TOMOIIBIO MOJEIICH.

Jlemoncmpayuu
MexaHnnueckue, TEMIOBBIC, JIEKTPUUECCKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznyeckue Npuoopsl U Mpolieaypa MPSAMbBIX U3MEPEHHUI aHAJIOTOBBIM U IIU(POBBIM
npudopom.

Jlabopamophwvie pabomwi u onvimul

OmpenenieHne 1eHbI JeICHUS KAl K3MEPUTEIHHOTO MPUOopa.

N3mepenue paccTossHui.

N3Mmepenne 00bEMa )XKUAKOCTH U TBEPOTO Tea.

Ornpenenenne pa3MepoB MabIX TEJ.

N3mepenne TemmepaTypsl IPU HOMOIIH )KUAKOCTHOTO TEPMOMETPA U AATUHKA
TeMIepaTyphbl.

[IpoBeneHue ucciienoBaHus MO MPOBEPKE TMIIOTE3bI: JATBHOCTH IOJETA IIApUKa,
MYIIEHHOT'0 TOPU30HTAIBHO, TEM 00JIbllIe, YeM OOJIbIlIEe BHICOTA ITYCKA.

Pasnen 2. [lepBoHayasibHbIE CBeJAeHUS 0 CTPOCHUH BellecTBa

Crpoenue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHue yactull BemecTBa. CBsA3b CKOPOCTH JBHKEHUS YACTHUL C TEMIIEPATYPOU.
BpoynoBsckoe asmxenne, nuddysus. BzanmoaeiicTBre 4acTuIl BeIECTBA: MPUTSKEHHUE
Y OTTAJIKABaHUE.

ArperatHble COCTOSHHSI BEIIECTBA: CTPOCHHUE Ta30B, MXUIAKOCTEH U TBEPABIX
(kpucTalmmyeckux) Tei. B3auMocBsA3b MEXKIy CBOMCTBAMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX M HMX aTOMHO-MOJIEKYJSIPHBIM CcTpoeHHeM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Llemoncmpayuu

Hab6nronenne OpoyHOBCKOTO JBUKEHUS.

Habmronenue nuddysun.

HaGnronenue siBieHuid, OOBSCHSIONIMXCS TMPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHI] BEIIECTRA.



®duzuka. 7-9 knaccsl (0a30BbIM YPOBEHb)

Jlabopamophvie pabomwi u onvimol
OrneHka quaMeTpa aToma METOJIOM PSZIOB (C UCTIONIb3oBaHUEM GoTorpaduii).
OMnbITHI IO HAOTIOJICHUIO TEIIJIOBOTO PACIIMPEHUSI TA30B.
OnbITHI 110 0OHAPYKEHUIO JEHUCTBHSI CUIT MOJICKYJIIPHOTO TIPUTSIKEHUSI.

Pa3nen 3. /IBu:keHue M B3aUMOAelCTBHE TeJl

Mexannueckoe aBuxkeHue. PaBHoMepHOE U HepaBHOMEpPHOE JBH>KeHUE. CKOPOCTh.
Cpenssiss CKOpOCTb TP HEPABHOMEPHOM JBHKEHUM. Pacu€t myTH U BpeMEHU JIBUKEHUS.

SIBnenue nHepuun. 3aKOH MHEpUUH. B3aumoielicTBre Tel Kak IPpUIMHA U3MEHEHUS
CKOpPOCTH ABHMKEHHUs Tel. Macca kak Mepa MHEpPTHOCTH Tena. [IIOTHOCTH BemiecTna.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BEIIECTBA.

Cuna kak XapakTepucTuKa B3aumojeicTBusa ten. Cuiia ynpyroctyd u 3akoH I'yka.
N3mepenue Cuiibl ¢ TOMOIIBIO IMHAMOMETpa. SIBJIeHre TATOTeHUS U cuiia TsikecTtu. Cuiia
TSDKECTU Ha JpyTrux IaHerax. Bec tena. HeBecomocTs. CnoxkeHne CUil, HAlpaBJICHHBIX
no oaHou mpsimoil. PaBHomelcTByromas cuwi. Cuia TpeHus. TpeHHe CKOJIbKEHUS U
TpEeHUE NOKOsI. TpeHne B Ipupoie U TEXHUKE.

Jlemoncmpayuu
Habuto1eHne MexaHu4ecKoro JBUKEHMs Tea.
N3mepenne CKopoCcTy IPSAMOIMHENHOIO JBUKECHMUS.
HabutoieHue siBjeHNsI HHEPLUH.
Habmonenue nu3MeHeHust CKOpOCTH P B3aUMOICHCTBUH TE.
CpaBHeHHE Macc 10 B3aUMOJEHCTBHUIO TEJI.
CrnoxxeHue cuJjl, HapaBJIEHHBIX 110 OAHOW MPSAMOM.

JlabopamopHwvie pabomwl u onvimol

OrnpeneneHrue CKOPOCTH paBHOMEPHOT'O JIBMXKEHUS (LIApUKa B KUIKOCTH, MOJIEIH
AIIEKTPUUECKOTO aBTOMOOWIISI M TaK Jaliee).

Omnpenenenue cpeHel CKOPOCTH CKOJIbXKEHHS OpycKa WM HIapuKa M0 HAKIOHHON
MJIOCKOCTH.

OmnpeneneHre IIOTHOCTH TBEPIOTO TENA.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD PACTsDKEHUA (IedopMaliuu) NpyKUHBI
OT IPUJIOKEHHOU CHJIBI.

OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT Beca Tela
Y XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, *KUAKOCTEI 1 ra3oB

Hasnenue. CriocoObl yMEHBIICHUS W yBEJIWYEHHs JAaBiieHus. JlaBneHue rasa.
3aBUCHMMOCTbD JIaBJIEHUs raza ot o0bEMa, TeMiepaTypsl. [lepenaua naBpnenus TBEpABIMU
TeJIaMH, JKMAKOCTAMM M rasamu. 3akoH Ilackamsa. IIHeBMaTnueckue MalIvHBL
3aBUCHUMOCTh JIaBJICHUS JKUAKOCTH OT TiyOuHbl. ['mapocTaTuueckuil mapajokc.
CooOmatromuecs cocyabl. ['nipaBamiyeckue MexaHU3MBbl.

Atmochepa 3eminn u armochepHoe mAaBieHue. IIpuuuHBI CylIeCTBOBAaHUS
BO3yIIHONW 00osouku 3emin. OnsliT Toppuuemin. M3mepenue arMocpepHOro
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JaBJICHUS. 3aBUCUMOCTbh aTMOC(EPHOTO JAABICHUS OT BBICOTHI HaJl YPOBHEM MODSI.
[TpuOops! 17151 U3MEPEHUST AaTMOCPEPHOTO J1aBICHUS.

JlericTBUE )KMAKOCTH M ras3a Ha IOrPYyKEHHOE B HUX Teso. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. BozmyxomiaBanue.

Llemoncmpayuu

3aBUCUMOCTb JIaBJICHUSA r'a3a OT TeMIEPaTypPHhI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmaromuecs COCy/Ibl.

I'mppasnmyeckuii pecc.

[IposiBnenue nercTBrus aTMOC(HEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH TeJla U
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue T1UIaBaHWsl TeN: IUIABAHUE WJIM TIOTPY>KEHHUE TEJI B 3aBUCUMOCTH
OT COOTHOUIEHUSI TIJIOTHOCTEN Tesa U HKUJIKOCTH.

JlabopamopHwvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tella B BojAe OT 00bEMa MOrpyKEHHON
B KUJKOCTb YaCTH TeEJA.

OmnpeneneHre BBITAIKUBAIOMIEH CHIIbI, JEHCTBYIOIIEH HA TEJIO, MOrPYKEHHOE
B KUJKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKMBAKOIIEH CUJIbI, JACWCTBYIOLIEHM HA TEJO
B KUJKOCTH, OT MACCBhI TEJIA.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAOIIEH CHIIBL, AEHCTBYIOLIEH
Ha TeJIO B )KUJKOCTH, OT 00BbEMA MOTPyKEHHOHN B )KHUJIKOCTh YaCTH TeJA U OT INIOTHOCTH
KUIKOCTH.

KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYUPOBAHHUE JIOAKH M OIPEICIICHHUE €€
IPYy30II0AbEMHOCTHU.

Paznen 5. PaGoTra 1 MOIIHOCTh. JHEPIUsi

Mexanundeckas pabota. MOITHOCTb.

[IpocTble MeEXaHU3MBI: pblyar, 0JOK, HAKIOHHAS TI0CKOCTh. [IpaBuio paBHOBecHs
peruara. [IpuMeHeHue mpaBmiia paBHOBECHSI pblyara K OJOKY. «30JI0TOE MPaBUIIO»
mexanuku. KITJI mpocTeix Mmexanu3mMoB. [IpocTeie MexaHU3MbI B OBITY U TEXHHUKE.

Mexanuueckas sHeprus. Kunetnueckas u noreHuuansuas sueprus. [Ipespamienue
OJTHOTO BHJIa MEXaHUYECKOUW PHEPTUU B IPYToil. 3aKOH COXpaHEHUS SHEPTUN B MEXAHHKE.

Llemoncmpayuu
[TpumMepbl IPOCTHIX MEXAHU3MOB.

JlabopamopHwvie pabomwl u onvimol

OmnpenencHue pabOThI CWJIBI TPEHUS TPH PABHOMEPHOM JIBIDKCHHH Tella
10 TOPU30HTAILHON TTOBEPXHOCTH.

HccnenoBanue yCIIOBUH paBHOBECHS phlyara.



®duzuka. 7-9 knaccsl (0a30BbIM YPOBEHb)

N3mepenne K11/ HaKTOHHOM TIIOCKOCTH.
N3ydenue 3ak0Ha COXpAHEHUSI MEXaHUYECKON YJHEPTHH.

8 KVIACC

Pa3nen 6. TensioBble siBJIeHUs

OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KUHETUUECKON TEOPUH CTPOCHUS BEIIECTBA.
Macca u pazmepbl aTOMOB U MOJIEKYJT. OTIBITHI, TOITBEPKIAOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KHHETUYECKOU TEOPHH.

Mopaenun  TBEPAOTO, IKUIAKOTO M Tra3000pa3HOTO  COCTOSIHUM — BeIIEeCTBa.
Kpucrammmueckne u amopdubie tena. OObsSICHEHHWE CBOWCTB Ta30B, JKHJIKOCTEH W
TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KUHETUUYECKON Teopun. CMaunBaHue
Y KallWUTAPHBIC SIBJICHUSA. TEemIoBOE paCIIMPEHNUE U CKATHE.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCThIO TEIMJIOBOIO ABMXKEHHUS YACTHII.
Brytpennsis sneprus. CriocoObl M3MEHEHHsI BHYTPEHHEW SHEPTHM: TeIulonepeaada u
coBeplieHHe paboThl. Buael Temmonepeaaun: TEMJIONPOBOIHOCTb, KOHBEKIIWS,
W3JIy4YECHUE.

KonnuectBO TeruioTel. YaenpHas TEIUIOEMKOCTH BeELIECTBA. 1€E€II0O0OOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHUE TersioBoro Oananca. [lmaBnenue u oTBepjeBaHue
KPUCTANIMYECKUX BEILECTB. YJielbHAas TemioTa MuiaBieHus. llapooOpazoBanue u
koHJeHcarus. UWcmapenwe. Kunenue. VYiaenpHas Termora mapooOpa3oBaHMUS.
3aBUCHUMOCTH TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEPHOTO J1aBJICHUS.

BnaxnHocThk Bo3myxa.

DHeprus TOIIMBA. Y AeTbHAs TEIUIOTa CrOPaHusl.

[Tpunune! padoTs! TermoBsix aurareneit KITJ| remnmoBoro aeurarens. TemnoBsie
JIBUTATENM U 3aLMATA OKPYXKAIOLIEH CPEbI.

3aKOH COXpaHEHUS U IPEBPAICHUS SHEPTUU B TEIUIOBBIX IIPOlleccax.

Jlemoncmpayuu
Hao0mronenue OpoyHOBCKOTO JBHXKCHHUSI.
Hab6mronenue nuddysuu.
Habmtoienue saBieHnit cMauynBaHus U KaWUISIPHBIX SIBJICHUU.
HabGnrogenue TemioBoro pacvpeHus Tei.
W3meHeHnue [naBieHUs raza 0OpUd HM3MEHEHHM O00bEMa M HarpeBaHUU WIH
OXJIAXKJICHUH.
[IpaBuiia u3mMepeHust TEMIIEPATYPHI.
Bunae! Teronepenayn.
OxnaxaeHue Npyu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHu padOThl BHEIIIHUMU CUJIAMHU.
CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEILIECTB.
Hab6nronenue kuneHus.
HaOmnronenue nocTosHCTBA TEMITEPATYPhI IIPU TJIaBICHUH.
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Mojenu TeIIOBBIX ABUTATEIIEH.

Jlabopamopmvie pabomsi u onvimol

OMnbITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHUS.

OnbITHI O BBIPAIIMBAHHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.

OnbITel O HAOIIOICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W TBEPABIX
TEN.

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPHULIA.

OnbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JABJICHHUS BO3JyXa OT €ro o0bEma u
HarpeBaHus WA OXJIAXK]ICHHUSI.

[IpoBepka TruUIMOTE3bl JUHEWHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Ha6nronenue naMeHeHns: BHyTPEHHEW SHEPTUH Tela B Pe3yJIbTaTe TEIJIonepe adun
1 paboThl BHEIITHUX CHUJL.

HccnepoBanue sBIEHHS TEIUIOOOMEHA IMPU CMEUIMBAHWUU XOJIOJAHOW U ropsyei
BOJIbI.

Onpenenenre KOJWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TIPU TEIJI00OMEHE
C HArpeThIM METAJUIMYECKUM LIMIHHAPOM.

Onpenenenue yaeIbHOM TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCapeHus.

Ornpenenenne OTHOCUTENBHON BJIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. Diekrpuyeckne U MATHUTHbBIE SIBJICHUSI

Onextpu3zanms Ted. JlBa poxa 3IEKTpUYECKHX 3apsaoB. BsaumoneinicTBue
3apsKEHHBIX Tel. 3akoH KyiloHa (3aBUCUMOCTh CHUJIbI B3AaUMOAECUCTBHS 3apsKEHHBIX TEI
OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEXKAY TEJIaMH).

Onextpuyeckoe mnose. Hampsok€HHOCTh 3nekTpuyeckoro mnoss. [IpuHomn
CYHEPIIO3UIINH dJEKTPUYECKUX MOJIeH (Ha KAYeCTBEHHOM YpOBHE).

Hocurenn »snexkTpuyeckux 3apsAoB. ODJIEMEHTApPHBIA JJIEKTPUYECKUN  3aps.
Crpoenue atoma. [IpoBOAHMKM M IHUAIEKTPUKH. 3aKOH COXPAHEHMS IEKTPHUUECKOIO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIOBHSI CYIIECTBOBAHUS 3IEKTPUUECKOro Toka. MIcTouHMKH
NOCTOSIHHOTO TOKa. JIEHCTBHS SJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKHUI TOK B JKUJKOCTSAX U raszax.

Onektpuueckas nenb. Cuiia Toka. DJIeKTpuueckoe HamnpsbkeHue. ConpoTUBIICHUE
IPOBOJHUKA. YJIEJIbHOE COINPOTHUBIICHHE BemlecTBa. 3akoH Oma g y4yacTKa LEIu.
[TocnenoBarenbHOE ¥ NTApaAUIEIIBHOE COEIMHEHUE IPOBOIHUKOB.

PaboTa 1 MOLTHOCTH 31eKTpUYecKoro Toka. 3akoH [xoyns—Jlenna. Dnekrpudyeckue
LENH U MOTPEOUTENH dNIEKTPUIECKOr sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctostHHble MarHuThl. B3anmopnencTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe
nosie. MarHuTHoOE 1osie 3eMJIM U €ro 3HadeHue Uil KU3HU Ha 3emuie. OnbIT Dpcrena.
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MarauTHoe 1oJje 3JIEKTPUYECKOro TOKa. [IpuMeHeHHne SIEeKTPOMAarHuTOB B TEXHUKE.
JlelicTBME MAarHUTHOTIO MOJS HA IPOBOJHUK C TOKOM. DJIEKTPOJIBUTATENb IOCTOSHHOTO
Toka. Mcrnosib30BaHWE BIEKTPOJABHUraTelied B TEXHUYECKUX  YCTPOWCTBAX M
Ha TPaHCIIOPTE.

Onbitel @apanes. SIBIeHHE 3IEKTpOMarHuTHOM HMHAYKUMHU. IIpaBuino Jlenua.
Onektporeneparop. CrnocoObl MOTYYEHUS! 3JIEKTPUUECKON IHEPTUU. DIEKTPOCTAHIINU
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DIEeKTpU3aLUS TEN.
JIBa poaa aNEKTPUYECKUX 3aPsAI0B U B3AUMOJEHCTBUE 3aPSKEHHBIX TEJL.
YCTpONCTBO U IEMCTBUE SJIEKTPOCKOIIA.
DIEKTPOCTATUYECKAsI UHTYKITHSL.
3aKOH COXpaHEHUS JICKTPUUECKHX 3aPsJIOB.
ITpOBOIHUKY U JUAJIEKTPUKH.
MonenupoBaHU€e CUIIOBBIX JTUHUM JIEKTPAUECKOTO TTOJIA.
M cTOYHUKH ITOCTOSIHHOTO TOKA.
JlercTBuUS 2IEKTPUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B KUJIKOCTH.
["a30BbIH pa3psa.
N3mepenune CHIlbl TOKa aMIIEpMETPOM.
N3mepenune aneKTpruiecKOro HarpsKeHUs. BOJIbTMETPOM.
Peocrar u MarasuH COnpoOTHUBIICHUM.
BzaumoelicTBrE ITOCTOSIHHBIX MAarHUTOB.
MoenupoBaHre HEBO3MOKHOCTHU Pa3/IeICHUS MOJIOCOB MarHUTA.
MoaennpoBaHHE€ MAarHUTHBIX MMOJIEH TTOCTOSTHHBIX MArHUTOB.
OmneiT Dpcrena.
MarauTHoe 1oJje ToKa. DJIEKTPOMarHur.
JlerncTBrE MArHUTHOTO TIOJIS1 HA ITPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEb TOCTOSTHHOTO TOKA.
HccnenoBanue siBICHUS 3IE€KTPOMAarHiTHOM UHAYKIHH.
OmneiTel apanes.
3aBUCHUMOCTD HAIIPABJICHUS] UHAYKIIMOHHOTO TOKA OT YCJIOBU €r0 BO3HUKHOBEHHS.
DIIeKTpOreHepaTop MOCTOSHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnbITH IO HAOJTFOICHHIO JICKTPU3AIUH TEJl HHAYKIIMECH U ITPU CONMMPUKOCHOBEHHM.
HccnenoBanue erCTBUA JIEKTPUUECKOTO TOJISI HA POBOJHUKHU U JTUIJIEKTPUKHU.
CoOopka u nmpoBepka padOThI JIEKTPUIECKOHN 1IETH MMOCTOSHHOTO TOKaA.
N3mepenune u peryaupoBaHue CHIIbI TOKA.
N3mepenue u perymmpoBaHue HAMPSHKCHMUS.
UccnenoBanme 3aBUCMMOCTH  CWJIBI  TOKa, HAYIIETO 4Ye€pe3  PEe3ucTop,
OT CONPOTHBIICHUS PE3UCTOPA M HAMPSOKEHUS HA PE3UCTOPE.
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OneITBl, JAEMOHCTPUPYIOIIHME 3aBHCUMOCTb 3JEKTPUYECKOTO COMNPOTHUBIICHUS
IIPOBOJIHUKA OT €T0 JJIMHBI, IJIOIIAN IIONIEPEYHOT0 CEYEHUs U MaTepuaa.

IIpoBepka npaBuia CIOKEHHS HAIPSHKEHUU IPU MOCIEA0BATEIbHOM COEAUHEHUH
JBYX PE3UCTOPOB.

IIpoBepka npasuiia st CUiIbl TOKA IIPU NApaJUIEIIbHOM COEMHEHUH PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUECKOT0 TOKA, UAYILIETO YEPE3 PE3UCTOP.

OmnpeneneHre MOIHOCTH JIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH  CWJIBI  TOKa, HMAYLIEr0 Yepe3  JIAMIOUKY,
OT HANPSDKEHUS HA HEU.

Omnpenenenne KI1/] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOZENCTBHS TOCTOSIHHBIX MATHUTOB.

N3yyeHne MarHuTHOTO MOJISI MMOCTOSIHHBIX MAarHUTOB MPU UX OOBETUHEHUU U
pa3zielIeHu .

Hccenenosanne NeUCTBUS AIEKTPUYECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIbl B3aWMOJCUCTBUS KATYLIKH
C TOKOM Y MAarHUTa OT CHJIbI TOKA U HAIIPABJICHHS TOKA B KaTyLIKE.

N3ydenne 1elicTBUSA MATHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.

KoHcTpyunpoBanue u nzydenue paboThl 3JEKTPOABUTATENS.

N3mepenne KIIJI anekTpoaBurarebHONM yCTaHOBKHU.

OnBITHI IO UCCIIEAOBAHUIO SIBJICHUS JIEKTPOMAarHUTHON MHAYKIIMH: UCCIIEI0BAaHNE
VM3MEHEHMM 3HAYECHUS U HAIIPABJICHUS MHAYKIMOHHOIO TOKA.

9 KJIACC

Paznen 8. Mexanuueckue siBJIeHUS

Mexannueckoe  aBWKeHME. MarepuanbHas — Touka. Cucrema  OTCYETA.
OTHOCUTENBHOCTh ~MEXaHMYECKOTO  JIBUXKEHHUS. PaBHOMEpHOE MNPSAMOJIMHEITHOE
nBr>keHue. HepaBHOMepHOe mnpsMonnHENHOE ABWKEHHE. CpenHsss U MTHOBEHHAs
CKOpPOCTB TeJIa IPU HEPABHOMEPHOM JIBUKEHHH.

VYckopenne. PaBHOycKOpeHHOE TIpsIMOJIMHENHOE ABMKeHHEe. CBOOOAHOE Ma/IeHUE.
OmnpbiThl ["anunes.

PaBHOMepHOE JnBIKEHHME TO OKpyx)HOCTH. [lepmon u yacrora oOpamieHus.
JIuneliHas v yrioBasi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsoiit 3akoH HproTtoHa. Bropon 3akon Herorona. Tperui 3akoH HprotoHa.
[IpuHIMI CyTIEpnO3ULINU CUJL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHHSI CKOJBXEHHUS, CHUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOHOTO MaJICHUSI.
Jemxenune nnaner Bokpyr ComnHua. IlepBas kocmuueckas ckopoctb. HeBecomocTh u
MepErpy3KH.

11
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PaBHOBecue MarepuasibHON TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIUIEHHON OChIO BpalieHusa. MoMeHT cuiibl. LIeHTp TsxkecTu.

Nmnynsc Tema. M3mMeHenne wummyiabsca. MMiynbc cuibl. 3aKOH COXpaHEHHS
uMITyJibca. PeakTuBHOE NBUKEHHE.

Mexannyeckass paboTa U MOHIHOCTh. PaGoTa cuil TshKeCTH, yNpyrocTH, TPEHHUS.
CB3b sHepruu 1 padoTsl. [loTeHInanbHas Y3HEPIU Tea, MOAHATOTO HaJl TIOBEPXHOCTHIO
3emid. [loreHnnanbHas sHeprus cxarou npyxuHbl. Kunernyeckas sHeprus. Teopema
0 KUHETHUYECKOU 3HEpruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

HabGnronenue MexaHnuecKkoro JBUKEHUS Tea OTHOCUTENIbHO PA3HbIX TEJ OTCUETA.

CpaBHeHUeE MyTeW U TPACKTOPUI JBUKEHUS OJJHOTO U TOTO K€ TeJIa OTHOCUTEIHHO
Pa3HBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKEHUS.

Hccnenoanne npu3HaKkoB PaBHOYCKOPEHHOIO IBUXKEHUSI.

Hab6nronenue nBrkeHus Tea mo OKpy>KHOCTH.

Habnronenne MexaHWYECKUX SIBIICHWW, MPOUCXOAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHMM OTHOCUTEIHHO KaOWHEeTa
bu3nKH.

3aBUCHUMOCTh YCKOPEHHUS Tela OT MacChl Tela U IEUCTBYIOLIEH HAa HETO CUJIBI.

HaGnronenue paBeHCTBA CHIT TIPU B3aMMOICHCTBUH TEII.

N3MeHeHue Beca Teia pu yCKOPEHHOM JBHKECHUH.

[Iepenaya numiryJsibca npu B3anMOJAECHCTBUU TEIL.

[IpeobpazoBanus SHEPTUU TTPU B3aUMOJICHCTBUU TEJL.

CoxpaHeHre uMnyJbca Py HEYNPYroM B3aMOJICHCTBUHU.

CoxpaHeHue uMIlyjIbca Mpu adCOMOTHO YIPYTOM B3aUMOJEHCTBUU.

HalGmronenne peak THBHOTO JBUKEHUS.

CoxpaHeHne MEXaHUUECKOM PHEPTUU MTPU CBOOOTHOM I/ ICHUH.

CoxpaHeHHe MEXaHWYECKOW OHHEPruM MpH JIBUKCHUU Teiaa TOJ JICUCTBHEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpynpoBanue TpakTa JUisl pa3roHa U JadbHEHIIero paBHOMEPHOTO JIBHKEHUS
[IapyKa WA TEJICHKKH.

Ompenenenue cpeHeld CKOPOCTH CKOJBKEHUS OpycKa WM JABWKCHUS IIapHUKa
10 HaKJIOHHOM IJIOCKOCTH.

OmnpeneneHne yCKOpEHUs Tela MPU PaBHOYCKOPEHHOM JBM)KEHUHU IO HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU TPU PaBHOYCKOPEHHOM JIBHDKEHUHU
0e3 HayaJIbHON CKOPOCTH.

[IpoBepka THITOTE3BI: €CIM TPH PABHOYCKOPCHHOM JBW)KCHHH 0€3 HadalbHOU
CKOPOCTH MYTHU OTHOCATCS KaK P/l HEUETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

12
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HccnenoBanne 3aBUCUMOCTU CHUJIbI TPEHHSI CKOJIBKEHHUS OT CHUJIBI HOPMAaJIbHOTO
JaBIICHUSL.

Onpenenenue K03 PUIEHTa TPEHUS CKOJTBKECHHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne paOOTBl CHJIBI TPEHUS MPH PABHOMEPHOM JBM)KCHHM Teja
10 TOPU30HTAILHOM MOBEPXHOCTH.

Omnpenenenre pabOThl CUJIBI YIIPYTOCTH MPU MOABEME Tpy3a C HCIOJIb30BAHUEM
HEMO/IBUYKHOTO U TOJIBUKHOTO OJIOKOB.

W3ydenue 3akoHa COXPAHEHUS SHEPTHH.

Pa3znen 9. Mexannueckue K0J1e0aHUA M BOJTHBI

Konebarenbnoe apmwxenue. OCHOBHBIE XapaKTEPUCTUKUA KOJeOaHUM: NEpUO,
4acToTa, aMIUINTyAa. MareMaTH4ecKuil W IpPYKUHHBIA MasTHUKU. IlpeBpaiuenue
SHEPIUM NP KOJeOATEIbHOM JBUKCHUU.

3aryxatomnue kojebanus. BeiHykneHHble koneOanus. Pesonanc. MexaHnmdeckue
BOJIHBI. CBOiICTBa MexaHW4YecKuX BOJH. [IpomosibHble M momepedHble BOJIHBL. J[iMHa
BOJIHBI U CKOpPOCTb €€ pacnpocTpaHeHHs. MexXaHMYeCcKrne BOJHBI B TBEPIOM TEIlE,
CEVCMUYECKUE BOIHBI.

3ByK. I'pomMkocTh 3Byka U BbicoTa ToHa. OtTpaxkeHue 3Byka. MHpazByk wu
YIBTPa3BYK.

Jlemoncmpayuu
HaoOmronenue konebanuit Te Mo IEMCTBUEM CHIIBI TSKECTH U CUJIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
HaOmronenue BeIHYXICHHBIX KOJIEOaHUM M pe30HaHCa.
PacnpoctpaneHnue npo0JIbHBIX M MOTIEPEYHBIX BOJIH (Ha MOJCIIH).
HaoGmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI1 PE30HAHC.

Jlabopamophvie pabomwi u onvimol

Omnpenenenre 9acTOTHl U Mepro/ia KoieOaHN MaTeMaTHIeCKOro MasTHUKA.

Omnpenenenre 4acTOTHl U MEpHo/ia KOJIeOaHUH MPYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTH Tiepuoaa KojieOaHWH TOABEHICHHOTO K HUTH Tpy3a
OT JIJTMHBI HUTH.

HccnenoBaHne 3aBHCHMOCTH Tepuoja KOJIEOAHWH MPYKUHHOTO MasTHHUKA
OT MaccChlI Ipy3a.

[TpoBepka HE3aBUCUMOCTH MEepHO/ia KoJieOaHW Tpy3a, MOABEIICHHOTO K HUTH,
OT Macchl rpy3a.

OnBITB, JEMOHCTPUPYIONIUE 3aBUCUMOCTh TMEpUOAA KOJICOAHUW TPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH NPy KUHBI.

H3mepenne yckopeHusi CBOOOIHOTO TaICHUS.

Paspnen 10. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHbIE BOJIHbBI

13
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DNEeKTpOMarHuTHOE oJIe. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJIH. Illkama 3JIEKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHHE
3JIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3U.

OnexTpoMarHuTHas npuposa ceeta. CkopocTh cBeTa. BoaHOBbBIE CBOICTBA CBETA.

Llemoncmpayuu
CBoiiCTBA AIEKTPOMATHUTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

Jlabopamophvie pabomwi u onvimol
W3ydeHne CBOMCTB 3IEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbBIE SABJICHUA

JlyueBas mojnenb cBeta. Mctounuku cBera. [IpsMonuHeitHoe pacmpocTpaHeHue
ceera. 3atrmenust Comnua u Jlynel. Otpaxenue cBera. [lnockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

[Ipenomnenue cBera. 3aKkoH TpeTOMIICHHS cBeTa. [lomHOE  BHYTpEeHHEe
OTpakeHHEe cBeTa. VCToMb30BaHKME TMOJHOTO BHYTPEHHETO OTPAKECHHSI B ONMTHYCCKUX
CBETOBOJIAX.

Jlunza. Xox nydeit B nunH3e. OnTudeckas cucrema oroamnmnapara, MUKPOCKOIa U
Teneckona. ['a3 kak ontuyeckas cucrema. bin3opykocTs U 1albHO30PKOCTb.

Paznoxenue 6enoro ceeta B cekTp. OnbiTel HetoToHa. Ci0’KeHHE CIEKTPaIbHbBIX
uBeToB. Jucnepcus ceera.

Jemoncmpayuu
[IpssMonMHEHOE PACIIPOCTPAHEHUE CBETA.
OTtpakeHue cBera.
[Tomrydenune n3o00pa>keHu# B MJIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTuyeckuii CBETOBOA.
Xoa myueit B coOnparoiei InH3e.
Xop Jiyder B pacCEHBaIOIIEH JIMH3E.
[TosrydyeHnne n300paskeHUM C MOMOLIBIO JINH3.
[Tpunuun aeiictBus ¢oToanmnapara, MUKpOCKOIa U TEJIECKOTA.
Mopens rma3sa.
PasnosxeHue Oenoro cBeTa B CHEKTP.
[Tomrydenune Oenoro cBeTa MpH CIOKEHUU CBETAa Pa3HBIX IIBETOB.

Jlabopamophvie pabomwi u onvlmol
HccnenoBaHue 3aBUCHMOCTH YTJIa OTPAKCHHsI CBETOBOTO JTyda OT yTJjia MajcHHUs.
N3ydenne xapakTepuCTHK N300paKeHUs TPeIMETa B INIOCKOM 3epKalie.
HccnenoBaHue 3aBUCMMOCTH yTJIa MPEJIOMIICHHSI CBETOBOTO JIyda OT YIJIa TIaICHUS
Ha TPAHMIIE «BO3TYX—CTEKIION.
[Tonyuenune n300paxeHUH C MOMOIIIBIO COOMPAIOIIEH JIMH3HI.
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Omnpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKON CUIIBI COOMPAIOIIEH JTMH3BI.

OmnBITHI IO Pa3NIOKEHHUIO OEJIOT0 CBETA B CIIEKTD.

OnbITH 0 BOCHPUATHIO LBETA MPEIMETOB MPU UX HAOIIOJACHUU Yepe3 LIBETOBbIC
(GUIBTPHIL.

Pa3znen 12. KBanTOBBIC ABJICHUSA

OmnsiTel Pezeppopna u mnnaHetapHas Monenb aromMa. Mogenbs aroma bopa.
Hcnyckanne n nornonieHue cseta atoMoM. KBaHThI. JIMHENYaThIE CIIEKTPHI.

PannoaktuBHOCTh. Asbda-, OeTa- u ramma-uzinydenus. CTpoeHre aTOMHOTO Sapa.
Hyxnonnas monens aromHoro sapa. M3zoronsl. PagnoaktuBHeie npeBpaienus. [lepuon
IIOJTypacIiaia aTOMHBIX SIED.

SnepHble peakuu. 3aKOHBI COXPAHEHHUs 3apsII0BOI0 U MacCOBOIO YUCEN. DHEPTHUs
CBA3U aTOMHBIX suep. CBsA3b Macchl M JHEpPruu. Peakunm cuHTE3a M JIEIEHUS snuep.
Ncrounnku sHeprun CoJiHIA U 3BE3N.

Snepnas osHepretuka. JIeHCTBHS paJMOAKTUBHBIX M3JIYy4YEHUHM Ha JKHUBBIC
OpPTraHU3MBI.

Llemoncmpayuu
CriexTpbl U31y4EHUs U TIOTJIOLIEHUS.
CHeKxTpsl pa3IU4YHbIX ra30B.
CnekTtp Bogopoaa.
Hab6nronenue tpekoB B kamepe Buinbcona.
PaboTa cuéTurka HOHU3UPYIOIIUX U3ITYyYEHUH.
Peruncrpanus uznydeHuss IpupOIHbIX MUHEPAJIOB U IPOLYKTOB.

Jlabopamophvie pabomwi u onvimeol

HaburoieHune CIUIONIHBIX ¥ IMHEHYATHIX CIICKTPOB H3TYUCHHS.

HccnenoBaHue TPEKOB: M3MEPEHUE SHEPTHUU YACTHUIBI TI0 TOPMO3HOMY ITyTH
(o doTorpadusam).

N3mepenne paaroakTUBHOTO (OHA.

IToBTOPHUTEIBHO0-00001IIAOIIMI MOAYJIb

[ToBTOpPUTENBHO-00001IAIOINKA MOJYJIb TpeJHA3HAYEeH JUIsl CUCTEMaTH3aludl U
00O0OIIeHNs] MPEAMETHOTO COJIEpPKaHUS M OIbITa JEATEIbHOCTH, MPHOOPETEHHOTO
OpU HM3yYEHUH BCETro Kypca (U3MKH, a Takxke I MOATOTOBKHM K OCHOBHOMY
rOCyapCTBEHHOMY dK3aMeHY 10 (hU3UKE 1T 00yJarOIINXCS, BRIOPABIINUX 3TOT YUCOHBIN
peaMer.

[Ipn wm3yyeHHH HAAHHOTO MOAYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECTIeUMBAETCS MOCTIDKEHUE MPEIMETHBIX U
MeTaIrpeIMETHBIX TJIAaHUPYEMBIX pEe3yIbTaTOB oOyueHus, dopmupyercs
€CTECTBEHHO-HAY4YHasi TPAMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB HCCJIEI0BaHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHNE YMEHHUSIMU OOBSICHATH (DU3NUECKUE SBIICHHUSI,
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IIPUMEHSIS TOJIyYEHHBIE 3HAaHMs, pellaTh 3aJadyd, B TOM YHCIE KA4eCTBEHHBIE H
DKCIEPUMEHTAIIbHBIE.

[IprHIMNHAIBHO AEATENBHOCTHBIA XapaKTep JaHHOIO Pa3/ieia pEaIn3yeTCs 3a CUET
TOTO, YTO OOYYaOIIHMECS BBITOIHSIOT 3a/1aHUSI, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IIOJyYEHHBIX 3HAHUH PACIIO3HABATh U HAYYHO OOBSCHATH (PU3NUYECKUE
SBJICHHSI B OKPY KarOLIEH IPUPOJE U TOBCEIHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHBIE METO/IbI UCCIIEN0BAaHUS (PU3NYECKUX SBJICHUI, B TOM YHCIIE
JUISL IPOBEPKHU TUIIOTE3 U MOJIyYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh Hay4yHbIE OCHOBbI HauOoJiee BaXKHBIX JIOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMEp, IPAKTUYECKOIO0 HCHOJb30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHHsS BCEX W3BECTHBIX BHJIOB
DHEPI'UH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

N3yuenne ¢u3MKu Ha ypOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHMs HAMPABIEHO
Ha JIOCTIDKCHHUE JIMYHOCTHBIX, METANpPEIMETHBIX M TMPEIMETHBIX 00pa30BaTEIHHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynbrare usyueHus (U3MKH Ha yYpOBHE OCHOBHOTO OOIIETO 00pa3oBaHMS
y oOyyarorerocst 0y ayT chOpMUPOBAHBI CIICTYIOIINE IUYHOCTHBIC PE3YJIbTAThI B YACTH:

1) naTpUOTH4YECKOr0 BOCIIMTAHMS:

MPOSIBIICHHE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
duznyeckoil HayKu;

[IEHHOCTHOE OTHOIICHHE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOI0 M TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXKIEHUU OOIIEeCTBEHHO-3HAUYNMBIX
U DITUYECKUX MpOOJiIeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUU
buzukwy;

OCO3HAaHHE BAXKHOCTH MOPAJIbHO-3TUYECKHUX MIPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3)3cTeTH4eCKOro BOCIIMTAHUS
BOCIIPUATHUE OCTCTHYCCKHUX KadCCTB (I)I/I3PI‘ICCKOI>’I HAayKH: eé rapMOHHUYHOI'O
MTOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHHYHOCTH;

4) HEHHOCTH HAYYHOTI'0 TO3HAHUS:

OCO3HaHUE IIEHHOCTH (hPU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHMS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXXHEUILIEH COCTABIIAIOLIEH KYJIbTYpPHI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, UHTEpeca K HCCIEI0BATENbCKON
NEATEIBbHOCTH;

5) popmMupoBaHUs KYJbTYPbI 310POBbSI U SMOIUOHAJIBLHOI0 0JIAr OOy HS:
OCO3HaHWE IIEHHOCTH Oe3omacHOoro oOpa3a JKHM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH MPABMIJI OE30MaCHOTO TMOBEACHHUS Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ MIEKTPUUECKUM U TEIUIOBBIM 000pY0BAaHUEM B JIOMAITHUX YCIOBUSIX;
c(hOpMHPOBAHHOCTh HaBbIKa pedICKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TaKOTO JK€ TIPaBa y IPYroro 4eloBeKa;

6) Tpy10BOTr0 BOCIIMTAHHUSA:

aKTUBHOE YYacTHE B PEIICHWH TNPAKTHYCCKUX 3amad (B paMKax CEMBH,
0o0pa3oBaTeNbHONM OpraHu3allud, TOpoja, Kpasi) TEXHOJOTHMYECKOW U COLMAIbHOU
HAIpPaBJICHHOCTH, TPEOYIOIMIUX B TOM YUCIE U (PU3NUECKUX 3HAHHM;

HMHTEPEC K MPAKTUIECKOMY U3YUICHHIO TIPOo(decCHii, CBSI3aHHBIX C (U3UKOM;
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7) 3K0JIOrH4Y€CKOro BOCIIUTAHHUS :

OpUEHTAIMs Ha MPUMEHEeHHE (PU3MYECKUX 3HAHUU IS pelIeHus 3a7a4 B 00JlacTu
OKpY>Kalollel cpeibl, IIIaHUPOBAHUS MTOCTYITKOB 1 OIICHKHA WX BO3MOXKHBIX MOCIIECTBUM
JUISL OKPY>KaIOIeH Cpe/ibl;

OCO3HAHHME TJI00ATBLHOTO XapaKTepa SKOJOTUUECKUX MTPOOJIeM U My TeH UX pelieHus;

8) ananTannu K H3MEHSIIOIUMCS YCJIOBHSIM CONMATBHOM H MPUPOIHOI Cpeabl:

NOTPEOHOCTh BO B3aUMOJICHCTBUU TIPU BBITIOJHEHUM HMCCICIOBAHUN W TPOCKTOB
(U3MYECKOM HAITPABICHHOCTH, OTKPBITOCTD OTBITY ¥ 3HAHUSAM JIPYTHX;

MOBBIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPaKTUYECKYIO JIeATEIbHOCTD;

MOTPEeOHOCTH B (HOPMHPOBAHUH HOBBIX 3HAHUH, B TOM YUCie (hOPMYJIUPOBATh UJIEH,
TOHATHS, TUITOTE3bI O (PU3HUECKUX 00BEKTAaX U SBJICHUSX;

OCO3HaHWE Je(PHUIIMTOB COOCTBEHHBIX 3HAHHUK W KOMIICTCHTHOCTEH B 0OJIACTH
buzukwy;

IUTAHUPOBAHKWE CBOETO PA3BUTHS B NMPHOOPETCHUH HOBBIX (DH3MYECKHX 3HAHWIA,

CTpEeMJICHUE aHAIM3UPOBATH U BBIABIIATH B3aUMOCBSI3H TPUPOIBI, OOIIECTBA U
9KOHOMHKH, B TOM YHCJIE C HCITOJIb30BaHUEM (DH3MUCCKHUX 3HAHHIA,

OIICHKA CBOMX JICHCTBUI ¢ YUETOM BIIMSHUS Ha OKPYKAIOIIYIO CPEAY, BO3MOMXKHBIX
I100aJbHBIX MOCIIEICTBHH.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbrare 0cBOCHHS MPOTpPaMMBI 1O (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y  oOywaromerocss OyayT  chOpMHPOBAHBI  METallpeIMETHBIC
pe3yJbTaThl, BKJIIOYAIONIME IMO3HABATEIbHBIC YHHBEpPCAIbHBIC YYEOHBIE ICHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHbIC yUeOHbIC ICHCTBHSI, PErYIATUBHBIC YHUBEPCATIbHBIC
y4eOHbIE TEUCTBUSI.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIe JelCTBUS
ba3oBbie 1oruyecKkue AeCTBUA:

BBISIBJISITH U XapaKTEpU30BaTh CYLIECTBEHHbIE IMPU3HAKM OOBEKTOB (SBJICHUI);

YCTaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KIACCU(PUKALNN, OCHOBAHUS
JU1st 00001IIEHUS M CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBAEMBbIX (DaKTax, TaHHBIX
1 HaOJIOAEHUSIX, OTHOCSIIUXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3HM NIPU U3yUYEHUU (PU3NUECKUX SIBICHUN U
IPOLIECCOB, JENIaTh BBIBOJABI C MCIOJb30BAaHUEM JEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIFOUEHUH, BBIJIBUTATh TUIIOTE3bI O B3AUMOCBA3SX (PU3MUECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpATh CMOCO0 pemieHus ydeOHoM (u3Hueckor 3amadu
(cpaBHEHHUE HECKOJIBKUX BAPUAHTOB PEIICHUs, BBIOOp HanboJiee MOXOISIIEro ¢ YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).
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ba3oBble ucciegoBaTe/IbCKUe JeHCTBUS:

HCNOJIb30BaTh BOIPOCHI KAaK MCCIEAOBATENBLCKUMA HWHCTPYMEHT MO3HAHUS,

MPOBOJIUTh MO CAaMOCTOATENBHO COCTABJIICHHOMY IUIAHY OIIBIT, HECJIOXKHbBIN
bU3MYEeCKUl  OKCIEPUMEHT, HEOOJbIIoe HCCIAeAOBaHNE (PU3WYECKOTO  SIBIICHUS,

OIICHMBATh HA MPUMEHUMOCTH U JJOCTOBEPHOCTH MH(POPMAIIUIO, TIOJTyICHHYIO B X0J1€
VICCJICIOBAHUS UJIN YKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (popMyupoBaTh O0O0OOIIEHHST W BBIBOJLI IO pe3yJibTaTam
MPOBEEHHOT0 HAOJIOICHUS, OTIBITA, UCCIICIOBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JajbHelIee pa3BuUTHE (U3UUYECKUX IPOIIECCOB,
a TaKXe BBIJIBUTATh MPEANOJOXKEHUS 00 WX pa3sBUTUM B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pa6ora ¢ undopmanueii:

OPUMEHSTh Pa3lMYHbIE METOJbl, HMHCTPYMEHTBI M 3alpoCchl TpU  TIOUCKE
U 0TOOpe MHGOPMAIlMU UM JAHHBIX C YYETOM MPEATIOKEHHOW yueOHOU (Pu3mdeckon
3a]a4H;

aHaM3UpOBaTh, CUCTEMATHU3UPOBaTh W  HHTEPIPETHPOBATH  HH(POPMALIUIO
pa3IMYHBIX BUAOB U POPM MpEICTaBICHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMy MpeCcTaBIeHUS HHPOPMALIUU U
WUIIOCTPUPOBATh pellaeMble 3aJaud HECIOKHBIMU CXEMaMH, JuarpaMMaMi, HHOM
rpauKoi ¥ MX KOMOWHAITASIMH.

KoMMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JeCTBHS:

B XO0/€ OOCYXIeHHs y4yeOHOro MaTepuayia, pe3yjabTaToB J1a0OpPaTOpPHBIX pPadoT
¥ MPOEKTOB 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJTaeMOW TeMbl M BBICKA3bIBATh
WJeH, HalleJICHHBIE Ha pelieHHe 3aJadyd W TOoJJep)KaHue OJaroxenaTeabHOCTH
OOIICHMS,

COTMOCTABJIATh CBOU CYXKICHHUS C CYXACHUSAMH JPYTUX YYacCTHHUKOB JHAjora,
O0OHapyKUBATh Pa3IMYUE U CXOJCTBO MO3UIIHIA;

BBIP@XKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCHbMCHHBIX TEKCTaX;

nyOJMYHO TMPEACTaBIATh PE3YJbTAaThl  BBIMIOJHEHHOTO (U3MYECKOTO ONBITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

MMOHMMATh M UCITOJIb30BaTh MPEUMYIIECTBa KOMAaHTHOW U MHIUBUIYaTbHOU paOOTHI
IIPU PEIICHUH KOHKPETHON (hPHU3HUECKOI MPOOIeMBI;

NPUHUMATh IIEJTM COBMECTHOW IESTEIBLHOCTH, OPraHM30BHIBAThH JCUCTBUS 1O €€
JOCTH)KEHUIO: paclpeelisiTh POk, 00CYKAaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JTIO/ICH;

BBITOJIHATH CBOIO YacTh PabOThI, JOCTUTAsl KAYECTBEHHOTO PE3yJibTaTa Mo CBOEMY
HAIPaBJICHUIO U KOOPJAMHHUPYS CBOU JCHCTBUS C IPYTUMU YICHAMU KOMAaH/IbI;

OIICHMBAaTh KAauyeCTBO CBOEr0 BKJIaga B OOIMMHA TPOAYKT 1O KPUTECPHUSIM,
CaMOCTOSITENIEHO C(HOPMYITHPOBAHHBIM yIaCTHUKAMHU B3aHMMOICHCTBHSL.
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PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe TeMCTBUS
Camoopranusanus:

BBISIBIIATh TMPOOJEMBI B JKU3HEHHBIX W YYEOHBIX CHUTyalMsIX, TPEOYIOMMX
JUTsl pelieHust PU3nYecKrux 3HaHUM;

OPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHSITHS PEIIeHUN (MHAUBUAYAIbHOE,
MPUHATHE PEILICHUS B TPYIIIE, IPUHITUE PEIICHUHN TPYIIION);

CaMOCTOSTENIbHO COCTABJISITh AITOPUTM pelieHus: PU3nYecKoi 3aauu WM IUIaHa
UCCJIEIOBAHUSI C YYETOM MMEIOIIMXCS PECypcOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh IMpejjiaracMble BApUAHThI PEIICHUI;

7ienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHHUE.

CaMOKOHTPOJIb, SMOLIMOHAJILHBIA HHTEJIJIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTyallMy U IIPEAJIaraTh IUIaH €€ U3MEHEHNS;

OOBSCHATh MPHUUMHBI JTOCTHXKEHUS (HEJOCTUKEHHS) Pe3yJIbTaToOB JIEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHUS
(U3MYECKOr0 HCCIENOBAaHUSA WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTaHOBJICHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIHTATA LU U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeka B XOJ€ CHopa WIM JTUCKYCCHH
Ha Hay4YHYIO TEMY, TIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY IPYTOro.

NpU3HAaBaTh CBOE MPAaBO HAa OMMOKY MpU pemieHur (U3NUECKUX 3a7ad WU
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIoro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyueHnus B 7 KJjacce MpeIMETHBIE pe3yjbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUN:

UCIIOJIb30BaTh MOHATHUS: (PU3NYECKHE M XHMHYECKHUE SIBJICHUS, HAOJIOJEHUE,
OKCIIEPUMEHT, MOJIeTb, TUIOTE3a, CIUHUIIBI (PU3MUYECKUX BEITUYHH, aTOM, MOJEKYJa,
arperaTHble COCTOSIHUS BeliecTBa (TBEpHOE, KHUIKOE, ra3000pa3zHOE), MEXaHUYECKOe
JIBH>KCHUE  (paBHOMEpPHOE,  HEPABHOMEPHOE,  MOPSIMOJMHEHHOE),  TPACKTOpHUS,
paBHOAEHCTBYyIOWAs cui, Aedopmanus (ymnpyras, IUIacTUYECKas), HEBECOMOCTb,
COOONIAIONINECS COCY/IbI;

paznmuuath sBiIeHUS (Auddys3us, TEMIOBOE JABMKCHHE YacTHI[ BEIIECTBa,
PaBHOMEPHOE JBHKEHUE, HEPABHOMEPHOE JBH)KEHUE, UHEPIIUS, B3AUMOJCHCTBHE TET,
paBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBhIO BpAICHUs, IMepenada IaBJICHUA
TBEPABIMU TEJIaMHU, KUIAKOCTSIMH M razamu, aTMochepHOe HaBjeHUE, TIaBaHUE Tel,
MPEBPAILICHUS] MEXaHUYECKON SHEPruu) MO OMNHCAHUIO WX XapAKTEPHBIX CBOMCTB H
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOLIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUYECKHUX SIBIICHUW B OKPYKAIOIIEM
MUpE, B TOM Yncie (GU3NIECKUE SBJICHUSI B IPUPOJIC: IPUMEPHI JBUKEHUS C Pa3TMIHBIMU
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CKOpPOCTSIMM B XMBOW M HEXWBOW NPUPOAE, ACHUCTBUE CHUJIbI TPEHUS B NPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro NaBIECHMUsI HA JKUBOM OpraHu3M, IJaBaHUE pbIO,
pplUaru B TEJE YEJIOBEKa, IPU ITOM INEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4yeOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUM;

ONKCHIBATh HM3YyYECHHBIE CBOWCTBA Te€l U (PU3MUYECKHUE SBIICHUS, HCIOJbB3Ys
¢uznyeckue BeTMUMUHBI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTH,
CpeaHss CKOpPOCTb, CHJIa YIIPYTOCTH, CHUJa TSAKECTH, BEC Te€ja, CUJla TPEHUS, JABIICHHUE
(TBEpIIOTO  TENa, KMUIAKOCTH, rasa), BBITAJKHUBAIOLIAs CHJIa, MEXaHW4yeckas pabora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JeHCTBUS
MEXaHU3MOB, KMHETUYECKas U MOTEHIMAJIbHASI SHEPIHs), IpU ONMUCAHUU MPABHILHO
TPaKTOBaTh (PU3UUECKUN CMBICT UCHOJIB3YEMBIX BEJIMYMH, UX 0003HAUECHUS U €IUHUIIbI
(bU3MYEeCKUX BEIWYWH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINAE JaHHYI (U3UYECKYIO
BEJIMYMHY C JIPYTMMHU BEIUYMHAMHU, CTPOUTH TIpapUKU HU3YYEHHBIX 3aBHCHUMOCTEN
(hU3UYECKUX BEIIMYUH,

XapaKTEepU30BaTh CBOICTBA Tell, (PM3MUECKHUE SIBICHHUS M IPOLIECCHI, MCHOJb3Ys
npaBuja CIOXKEHUs cuil (BIOJIb OFHOM mpsiMoit), 3akoH ['yka, 3axon Ilackans, 3akoH
Apxumena, mpaBUiIO paBHOBECHS pbryara (0J0Ka), «30J0TO€ MPABUII0» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXAaHWYECKOM HHEPruu, MpH 3TOM JaBaTh CIOBECHYIO (DOPMYyIHPOBKY
3aKOHA M 3alMCBIBaTh €I0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHSATH (PU3MYECKHE SIBIICHUS, NPOLECChl U CBOMCTBA TeJl, B TOM YHUCIE H
B KOHTEKCTE€ CHTyalud MPAaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHWE M3 |1—2 JIOrMYECKMX LIaroB
¢ onopo# Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3UUECKUX SBICHUN, PU3HMUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3a1adu B 1—2 AEUCTBUSA, UCMOIB3YS 3aKOHBI U (HOPMYJIBI,
CBS3bIBAOIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33]Jaul 3alliChIBaTh
KpPaTKO€ YCIIOBUE, MOJCTaBIATh (PU3NUECKHE BEIUYMHBI B (HOPMYJbl M MPOBOAMUTH
pacy€Thbl, HAXOIUTh CIIPABOYHBIE IAHHBIE, HEOOXOIUMBIE JUIsl PEIICHU 3a]1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJTYUYEHHON (PU3HUECKON BEIUYUHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIN (PU3NUECKUX
METOJIOB, B OIIMCAaHWM HCCIEAOBAaHUS BBIACIATH IPOBEPSEMOE IMPEIIIOIOKEHUE
(rumoresy), pa3nTuvaTh U UHTEPIPETHPOBATH MOTYyUYEHHBIN pe3yIbTaT, HAXOAUThH OIIMOKH
B XO/I€ OIIBITA, JIeJIaTh BBIBOBI 10 €0 PE3YyJIbTaTaM;

MPOBOAMUTDH OIBITHI MO HAOTIOACHHUIO (DPU3MUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Tel: (OPMYJIMPOBATH IIPOBEPSEMBIE ITPENIIONIOKEHNS, COOUPATh YCTAHOBKY
U3 MPEAJI0KEHHOTO0 000PYI0BaHMSI, 3aMUChIBATh X0/ ONbITA U (POPMYIUPOBATH BHIBOJIBL;

BBIIOJIHATH PSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MAcCChl Tea, 00bEMa, CUIIbI
U TEMIEPATypbl C UCHOJIb30BAHUEM AHAIOTOBBIX U LIU(POBBIX MPUOOPOB, 3aMKCHIBATH
MOKa3aHus MpUOOPOB C yUETOM 3aJaHHOM a0COTIOTHOM MOTPEITHOCTH H3MEPEHUH;

MIPOBOAMTDH HCCIIEAOBAHNE 3aBUCUMOCTH OJHON (PU3NUECKON BETUYHHBI OT APYTOM
C HCIIOJIb30BAHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JIBHKYIIETOCS
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Teaa OT BPEMEHHU JIBMXKEHMS Te€Ja, CUJIbl TPEHUS CKOJBKEHHS OT Beca Tela, KayecTBa
00paOOTKM NOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLaaU
COIPUKOCHOBEHHUS TE€J, CUJIbl YIPYIOCTH OT YJUIMHEHUS IPYXKUHBI, BBITAIKUBAIOIICH
CHIIBI OT 00bEMa MOTrpyKEHHOM YacTW Teda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TEJIa, OT INIyOHUHBI, HA KOTOPYIO IIOTPY>KEHO TEJIO, yCIOBUM
IUTaBaHMSI TEJl, YCJIOBUM paBHOBECHs pbluara v OJOKOB, y4aCTBOBATh B IUIAHMPOBAHHUU
y4eOHOTO HCCIIEJOBaHMsI, COOMpPATh YCTAHOBKY M BBINOJHATH W3MEpPEHUs, CIeays
NPEAJIOKEHHOMY — IUIaHy, (UKCUpPOBATh pE3yJbTaThl MMOJYYEHHOM 3aBUCHMOCTH
bu3nyecKuX BEJIUYUH B BUJE MPEJIOKEHHBIX TaOIMI U TpaduKOB, AENaTh BBIBOJbI
MO pe3yJbTaTaM UCCIEI0BaHuUS;

IPOBOJUTh KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTHh BELIECTBA
KUAKOCTH W TBEPJIOTrO TeNa, CUJa TPEHUS CKOJIbKEHHUsS, JIaBIEHHE BO3/yXa,
BBITAJIKMBAIOIIAs CUJIa, AEUCTBYIOIIAS HA MOTPY>KEHHOE B )KUAKOCTD TEJI0, KOAPOULIUEHT
MOJIE3HOTO JEHCTBUSA MPOCTHIX MEXAHU3MOB), CIIEIys MPEAJIOKEHHON UHCTPYKIMU: MIPU
BBIMIOJTHEHUH HM3MEPEHUN CcOoOMpaTh HKCIEPUMEHTAJbHYIO YCTAHOBKY M BBIUUCISTH
3HaYeHUe UCKOMOU BEJIMYUHBL;

coOJI0/IaTh MpaBWIa TEXHUKU OE€30MacCHOCTH IMpU padoTe ¢ 1abopaTOpHBIM
o0opyT0BaHUEM;

yKa3bIBaTh TMPUHIUIBI JEUCTBUA TPUOOPOB U TEXHUYECKUX YCTPOWUCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOLIAIONINECS COCYyAbl, OapOMETp, pblyar, MOABHKHBIN U
HEMOJABWXHBIN OJI0K, HAKJIOHHASI TJIOCKOCTH;

XapaKTepU30BaTh MNPUHIUIBI ACHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOpOW HAa HMX onucaHus (B TOM 4YHUCIE: MOJIIUIHHUKHA, YCTPOMCTBO
BOJOIPOBO/IA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MCMONb3ysl 3HAHUS O CBOMCTBaX (DPM3MUYECKUX SIBICHUA U HEOOXOAUMBbIE
(u3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHl (HAXOAUTh HH(GOPMALMIO O IpHUMEpax) MNPAKTUUYECKOTO
UCIOJB30BaHUsl (PU3MUECKUX 3HAHMM B MOBCEAHEBHOM MKU3HU [UIsl oOecnedeHus
0e3omacHOCTH Mpu oOOpameHuu ¢ OpuOOpaMM M TEXHUYECKHMMH YCTPOWCTBaMH,
COXpPaHEHUS 3710POBbs U COOJIIOJICHUS] HOPM 3KOJIOTUYECKOT0 MIOBEJCHUS B OKpYKaroIien
cpene;

OCYLIECTBJISATh OTOOp HMCTOYHUKOB HH(popmanuu B MHTEepHETE B COOTBETCTBUU
C 3a/IaHHBIM ITOMCKOBBIM 3aIlPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUM U IyTEM CpaBHEHMSI
pa3IMYHBIX UCTOYHUKOB BBIIETATH MHPOPMAIUIO, KOTOpas SBISETCS MPOTHBOPEUUBOM
WM MOXKET OBITh HEJOCTOBEPHOI;

UCIOJb30BaTh IPU  BBIINOJHEHUM Y4YEOHBIX 3aJaHuil HAy4YHO-MOIYJIIPHYIO
auTepaTypy (PU3MUECKOro COAEpXKaHUs, CIPaBOYHBIE MaTepuajbl, PECYpChl CETH
WNuTtepuer, Bnaaerb npuéMaMud KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHus
MH(pOpMaLUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
2—3 UCTOYHUKOB UH(POPMAIUU PUZHUECKOTO COJIEPKaHUs, B TOM YHCIIE IMTyOJIMYHO
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JieNaTh KpaTKUe COOOIIEHUsT O pe3ysbTaTaX MPOEKTOB WM Y4YEOHBIX HCCIEeTOBaHUI,
IpU 3TOM TPaMOTHO HCHOJB30BaTh M3YUYEHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIIPOBO’K/IATh BBICTYIUIEHUE IIPE3CHTALIUEN;

IIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB U UCCIIEI0OBAHUMN pacipeesaTh 00I3aHHOCTH
B TPYIIIIE B COOTBETCTBHUM C IOCTABJICHHBIMHU 3a/1a49aMH, CJICIUTH 3a BBIIIOJIHEHNEM ILIaHA
JNEUCTBUM, Aa/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JAESITENbHOCTb TIPYMIIbIL,
BBICTpAaNBaTh KOMMYHHUKAaTHBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAOIIUX.

K koHiy oOyueHnuss B 8 kjiacce mpeIMETHBIE pe3yJbTaThl HAa 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Yy 00YyHAIOUIUXCSI YMEHUI:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHHE aTOMOB U

MOJIEKYJI, arperaTHhIE COCTOSIHHS BEIIECTBA, KPUCTAIIMIECKUE M aMOp(HBIE Tena,
HACBHIIIEHHBI U HEHACBIIICHHBIN Map, BIAXKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPECHHSS
SHEPrusi, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN SJIEKTPUUECKUN 3apsijl, DIEKTPUUYECKOE
T0JI€, MPOBOJIHUKHU U JUAJIEKTPUKH, TOCTOSIHHBIN JIEKTPUUECKHUI TOK, MATHUTHOE TIOJIE;

pasnuyaTth sIBJIEHUS (TEIIOBOE PACIIMPEHUE U CHKATHE, TEIJIoNepeaaya, TEII0BOe
paBHOBECHE, CMayMBaHHWE, KaNWUISPHbIE SBJICHUS, HWCIAPEHHE, KOHACHCAIlUs,
TIJIaBJICHUE, KpUCTAILTU3aIus (oTBEpAEBaHUE), KHUIIEHHE, Teronepenaya
(TEemI0MPOBOHOCTh, KOHBEKIIUS, U3TYUYCHHE), DJICKTPU3ALMS TeJl, B3aUMOJICUCTBUE
3apsiIoB, AEHUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aHUMOJICHCTBUE
MarHuToB, JEHCTBHE MAarHUTHOTO MOJS Ha MPOBOJAHUK C TOKOM, BJIEKTPOMArHUTHAs
UHIYKIMS) TI0 ONUCAHMI0 MX XapaKTEPHbIX CBOHNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONTNX JaHHOE (PU3UIECKOE SIBIICHHCE,

pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBJICHUM B OKpPYKAIOIIEM
MHpE, B TOM 4uclie (PU3NUecKue SIBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE U
KanWJUSIPDHBIE SIBJICHWS B TPHUPOJIE, KpUCTaUIbl B mpupoie, uznydeHue CoJiHIia,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHME pPOCHI, TyMaHa, WHEs, CHEra,
ANIEKTPUUYECKUE SBICHUS B aTMOC]epe, ANEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJsie 3emiid, apeiid MmoaocoB, pojib MArHUTHOTO TOJIS JIs )KU3HU Ha 3emJie, MOJSIPHOe
CUSHHME, TIPU OSTOM TNEPEBOJAUTH MNPAKTUUYECKYIO 3ajJadyy B Y4eOHYIO, BBIJICTATH
CYIIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (DU3UUECKUX SBICHUN;

ONUCBHIBAaTh HW3YUYCHHbIC CBOMCTBA Tel W (PU3MUECKUE SBICHUS, HCIOIb3YS
(dbu3nyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI DHEPrus, KOJUYECTBO TEIJIOTHI,
yJelibHas TEIUIOEMKOCTh BEIIECTBA, yAENbHAs TEIJIOTa MJIABJICHUS, YJeIbHas TEIJIoTa
napooOpa3oBaHusl, ynaelbHasg TEIJIOTa CropaHusl TOIUIMBA, KOA(POUIMEHT MOJE3HOro
JNEUCTBUSl TEIUIOBOM MAaIllMHBI, OTHOCUTENbHAS BIIAXKHOCTh BO3/AYyXa, JJIEKTPUUECKUN
3aps]l, cuia TOKa, dJIEKTPUUYECKOE HANPsHDKEHHUE, COMTPOTUBIICHUE POBOJIHMKA, YIETBHOE
COMNPOTHUBJICHUE BEIIECTBA, pa0OTAa U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), IPU ONKUCAHUU
IPaBUJIBHO TPAKTOBATh (PU3MUECKUI CMBICT HUCIOJIB3YEMbIX BEIUYUH, 0003HAUYCHUS U
eAVMHUIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBSI3BIBAIONINE JTAHHYIO
(GU3MUECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaduKU H3YUYEHHBIX
3aBUCUMOCTEN (PU3UUECKUX BEJIMYUH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (DU3MUECKHUE SBJICHHS U MPOIECCHI, HCIOJIb3Ys
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKONM TEOpUU CTPOEHUSI BEIECTBA,
MPUHIUI CYTNEPIIO3UIINH TT0JIeH (Ha KAYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia,
3akoH OMa i y4yacTka 1enu, 3akoH Jxkoyns—JIeHua, 3aKkOH COXpaHEHHs SHEPIHH,
IIPY 3TOM J]aBaTh CIIOBECHYIO (POPMYIIUPOBKY 3aKOHA U 3aITUCHIBATH €70 MATEMATUYECKOE

BBIPAKECHUE;
OOBACHSTH (PU3MYECKHUE MPOLIECCHl M CBOWCTBA TE€J, B TOM YHUCIE U B KOHTEKCTE
CUTyallud  IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABISITH  [PUYUHHO-

CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHUE U3 1—2 JTIOTMYECKUX IIaroB ¢ onopoi Ha 1-2
U3YUYCHHBIX  CBOMCTBa  (U3MYECKHX  SIBICHHUH, (PU3NYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEM;

pemiaTh pacu€THble 3alayd B 2—-3 ACHCTBUSA, UCIOJIB3Ys 3aKOHBI U (HOPMYJIbI,
CBSI3bIBAOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUSA 33/Ja4M 3alHUChIBATh
KpaTKO€ YCJOBHE, BBISBISATH HEIOCTATOK JAHHBIX JUIsl PEIICHUs 3aJadyu, BbIOUpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJIsl €€ pelleHus], IPOBOIUTH PACUEThI U CPAaBHUBATh
MOJIy4€HHOE 3HauUeHUe (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PELIMTh MPU MOMOILIM (U3UUECKUX
METO/OB,  HCIOJBb3ysS  ONUCAHUE  MCCIENOBAHMS,  BBIIEIATH  IIPOBEPSIEMOE
MPEANOJIOKEHNE, OIEHUBATh MPaBUIBHOCTh MOPSAKAa MPOBEACHHS HCCIEI0BAHUSA,
JIeNaTh BHIBOJIBI,

MPOBOJIUTH OMBITHl MO HAOMIONECHUIO (U3UYECKUX SIBICHUA WM (PU3HUECKHUX
CBOMCTB TeJ (KanWJUIIPHBIE SIBJIEHUS, 3aBUCUMOCTb JIaBJICHUS BO3/yXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HAIPEBAaHUS MPU U3JyYECHHUH OT L[BETA
u3lyqarouieil  (IOIJIOMIaonei)  MOBEPXHOCTHU, CKOPOCTh  HCHAPEHUs  BOAbI
OT TEeMIepaTypbl XUAKOCTH M IUIOMAAM €€ MOBEPXHOCTH, 3JIEKTPU3ALMS Tel U
B3aUMOJICVCTBUE AJIEKTPUYECKUX 3apsA0B, B3aMMOJECHCTBHE IOCTOSHHBIX MarHHUTOB,
BHU3yaJIM3alisl MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, JE€HCTBUS MArHUTHOTO MOJIS
Ha IPOBOJHMK C TOKOM, CBOWCTBA JJIEKTPOMArHMTAa, CBOWMCTBA 3JIEKTPOIBUIATEISA
IOCTOSTHHOTO TOKa): (OpMYyJIUpOBaTh MPOBEPSEMbIE MPEAINOJIOKEHNUS, COOMpaATh
YCTaHOBKY U3 MPEAJIOKEHHOT0 000pyA0BaHUs, OMUCHIBATE XOJI OTBITa U (JOPMYITUPOBATH
BBIBO/IbI;

BBIIIOJIHATh MPSAMbIE HW3MEPEHHSI TEMIEPAaTypbl, OTHOCUTEIBHOM BIIAKHOCTH
BO3[yXa, CHUJIbl TOKa, HAMpPSDKEHUS C WCIONb30BAHHEM aHAJIOTOBBIX MPHOOPOB H
JATYMKOB (PU3UYECKUX BEJIMYMH, CPAaBHUBATh pE3YyJbTaThl M3MEPEHUU C y4ETOM
3a/IaHHON a0COJIFOTHOM MOTPEIIHOCTH;

MPOBOANTH HCCIEAOBAHNUE 3aBUCUMOCTH OAHON (PU3MUECKON BETUUYHMHBI OT APYTOi
C WCIIOJb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCHUMOCTH COINPOTHUBIICHHS] IPOBOJHUKA
OT €ro JUIMHBI, [UIOIIA/IA TONIEPEYHOI0 CEYEHUS U yAEIBHOIO COPOTUBIICHUS BEIIECTBA
IPOBOJHUKA, CUJIBI TOKA, UAYIIErO Yepe3 MPOBOJHUK, OT HANPSKEHUSI Ha MTPOBOJIHUKE,
UCCJIEIOBAHUE IIOCJIEA0BATEILHOIO W MAapajUIeIbHOIO COECIWHEHUN IPOBOJIHUKOB):
IUTAHUPOBATh KCCJEIOBAaHUE, COOMPATh YCTAHOBKY M BBIMOJHITH U3MEPEHUS, CIEIYS
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peJIoKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJIE
TaOJIML ¥ TpauKOB, 1€JaTh BBIBOBI IO PE3YyJIbTaTaM MCCIIEA0BAHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETNYMH (Y€IbHAs TEIUIOEMKOCTb
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTb AIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
peI0KEHHON MHCTPYKLIMHU, U BBIYUCIIATh 3HAUCHUE BEJINUHHBI;

coOnroaTh MpaBuja TEXHUKM O€30MacHOCTH MNpu paboTe ¢ 1a00paTOpHBIM
obopymoBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JACUCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOpPOM Ha WX ONUCaHus (B TOM YHUCIE: CHCTEMAa OTOIUIEHUS JOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUYHMK DICKTPUUECKON
SHEPrUM, DJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTENbHBIE BJIEKTPOIPUOOPHI
(mpuMepbl), BIEKTPUUECKHUE MPEAOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOABUIATENb
IOCTOSTHHOTO TOKAa), HCIOJb3Yysl 3HAHMS O CBOWCTBAaX (PU3MUECKUX SIBJICHUM WU
HEo0X0ouMble (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPHUTENbHBIE MNPUOOPHI
110 CXeMaM U CXeMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETp, JBHUTaTelb BHYTPEHHETO CTOPAHUSA, SJICKTPOCKON, PEOCTaT), COCTABIATH
CXEMbI JJIEKTPUYECKHX LIENeil ¢ MOCIEN0BATEIbHBIM U MapajuleIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS DIIEMEHTOB ANEKTPUUECKUX LIETIEH;

MPUBOANTH TMPUMEPHl (HAXOAWUTh HWH(OpPMALMIO O NpHUMEpPax) MPAKTHUYECKOTO
UCTIONIb30BaHUsl (PU3MYECKUX 3HAHWUN B TOBCEIHEBHOW JKH3HU Ui OOECHedeHUs
0€30MacHOCTH MK 00paIleHNH ¢ TPUOOPAMH M TEXHUYECKUMH YCTPOHCTBAMU, COXPAHEHUS
37I0POBBSI ¥ COONIOICHHSI HOPM KOJIOTHUECKOTO ITOBEEHHUS B OKPYIKAIOIIEH CpeIE;

OCYHIECTBIISATh TMOUCK HH(pOpMammu (U3NYECKOTO conaepkanus B HWHTepHere,
HAa OCHOBE WMEIONIMXCA 3HAHWW M MYTEM CpPaBHEHHUS JOMOJHUTEIBHBIX MCTOYHHKOB
BBIICTISITE MH(OpMaIHio, KOTOpas SBISETCS NPOTHBOPEYMBONW WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTIONB30BaTh TMPH BBHITIOJHEHUH YyUYEOHBIX 3aJaHUN  HAyYHO-TIOMYJISPHYIO
JUTEpATypy (U3MYECKOTO COJIepKaHMsl, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WuTtepHer, Bnaaerb npuéMaMu KOHCIIEKTHPOBAaHMs TEKCTa, IpeoOpa3oBaHUs
uH(pOpMaIlUU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbBIE MHCHMEHHBIE M KPATKUE YCTHBIE COOOIIeHMs, 00001mas
UHGOPMAIIMI0O M3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO COAEPIKAHMS, B TOM YHUCIIE
nyOJIMYHO  TPEACTABIATH  PE3yNbTaThl  MPOEKTHOW MM  HUCCIEI0BATEIbCKOMN
JESTENIbHOCTH, TIPU 3TOM I'PAaMOTHO HCIOJB30BaTh M3YYCHHBIM MOHSATHUIHBINA ammapar
Kypca (PU3HKH, COMPOBOXKIATh BRICTYIUICHUE MPE3CHTALIEH;

IpU BBINIOJIHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUN (PU3NYECKUX MPOIIECCOB
pachpeneniaTb 00s3aHHOCTH B TPYINE B COOTBETCTBHM C TOCTaBICHHBIMHU 3aJadaMH,
CIIEIUTh 3a BBHIMOJHCHHEM IUIaHA JEHCTBUH W KOPPEKTHPOBATH €ro, aJaeKBaTHO
OIICHWBATh  COOCTBEHHBIM BKJAJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aUMOJCHCTBHE, TIPOSBIISS TOTOBHOCTH pa3peiarh KOH(INKTHL.
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K koHiy oOyuenus B 9 kJjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpa)kaTh C(HOPMUPOBAHHOCTh y O0YUaIOIUXCSl YMEHUM:

UCIIOJIb30BaTh MOHSTHSA: CHCTEMa OTCYETa, MaTepuajabHas TOYKA, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXAHMUYECKOTO JIBWXKEHUS, AedopManus (ympyras, IacTU4YecKas),
TPEHUE, LIEHTPOCTPEMUTENILHOE YCKOPEHNE, HEBECOMOCTb U MEPETrPY3KH, LIEHTP TSHKECTH,
abCOIOTHO TBEPOE TEJO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHHUECKHE
KoJie0aHUs U BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPA3BYK, JJIEKTPOMATrHUTHBIE BOJIHBI, IIIKaJIa
AJIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATBHO30PKOCTh, CIIEKTPHI UCITyCKAaHUS
¥ TIOTJIONIEHUS, anb(da-, 6eTa- U TaMMa-u3ITydeHus, H30TOIBI, SiFepHas YHEPTeTHKA,;

pa3inyaTh SIBICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEIHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJMHEWHOE JIBIYKEHUE, CBOOOTHOE MAJCHHUE TEJ, PABHOMEPHOE
JIBUKEHHE TI0 OKPY)XHOCTH, B3aUMOJCICTBHE Tell, pEaKTUBHOE JBUKECHHE,
Kosie0aTeIbHOE JBM)KEHHME (3aTyXalollMe M BBIHYXKACHHbIE KojeOaHus), PE30HAaHC,
BOJIHOBOE JBM)KCHHE, OTPAKEHHUE 3BYKa, MPSIMOJIMHEHHOE pacIIpOCTPAaHEHHE, OTPaKEHNE
U [IPEJIOMJICHUE CBETA, OJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3yiockeHue 0eIoro cBeTa
B CIEKTp H CIOXECHHE CIEKTPaJbHBIX I[BETOB, IUCIEPCHUS CBETA, €CTECTBEHHAs
pPa0aKTUBHOCTH, BOSHUKHOBEHHNE TUHEHUATOTO CIIEKTPa U3IyUEHUs ) TI0 OTIMCAHUIO UX
XapaKTEepPHBIX CBOWMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (prusnueckoe
SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE N3YUEHHBIX (PU3NYECKUX SBJICHUH B OKPYKAIOIIEM MUPE
(B ToM uncne pu3nuecKue SIBJICHUS B MPUPOC: TPUIUBHI U OTJIMBHI, IBM)KCHHUE TIIAHET
CosIHeYHOW CHCTEMBI, PEaKTHBHOE JIBM)KEHUE KUBBIX OPTaHW3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPACEHUE, CEHCMHUYECKHE BOJIHBI, IIyHAaMH, 03XO, I[BETa Tell,
ONTUYECKUE  SIBICHUA B  TPUPOJE, OHOJIIOTUYECKOE  JCHCTBHE  BHIUMOTO,
yJIbTPapHUOJIETOBOIO U PEHTICHOBCKOIO H3JIyYEHUH, €CTECTBEHHBIM paHOaKTUBHbBIN
(oH, KOCMHUYECKHE JTyUH, PAIMOAKTUBHOE U3TyUEHUE IPUPOJAHBIX MUHEPAJIOB, ACHCTBHE
PaJIMOAKTUBHBIX W3JIYYEHHH Ha OpPraHW3M 4YeloBeKa), MpPU O3TOM TEPEBOJIUTH
OPAKTUUECKYIO0 3aJauy B YueOHYIO, BBLAEIATh CYLIECTBEHHBIE CBOMCTBAa (IIPU3HAKK)
buznyeCKUX SABICHUH;

ONUCHIBATh HU3YYEHHbIE CBOMCTBA Tel W (PU3UYECKHE SBJICHMS, MCIIONb3Ys
¢uznueckue BeJIUYUHBI (CPEAHSISl I MTHOBEHHAsl CKOPOCTh Tejla IMpU HEPaBHOMEPHOM
JBUKCHUH, YCKOPEHHE, TEepEeMEIIeHne, MyTh, YTIOBas CKOPOCTb, CHJIAa TPEHUS, CHIIA
YOPYTOCTH, CUJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMaJE€HUsl, BEC TeJa, UMITYJIbC TEa,
UMITYJIbC CHUJIBI, MEXaHW4eckass paboTa M MOIIHOCTb, MOTEHIMAIbHAS JHEPIHs Tena,
MOJIHATOTO HaJ TMOBEPXHOCTHIO 3E€MJIM, MOTEHI[MAIbHAs SHEPTUs CXKATOWU MPY>KUHBI,
KUHETUYECKasi SHEPTHs, TIOJTHAsT MEXaHUYECKasl SHEPTUs, IEPUO U 4aCTOTa KOJICOaHUH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOpPOCTb CBETa, IOKa3aTellb
IPEJOMJICHUSI CpPEbl), MPU ONHUCAHUU NPABUIBHO TPAaKTOBaThb (PU3UUYECKUI CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, 0003HAYEHHS] M €AUHHULBI (PU3NYECKUX BEIUYUH, HAXOAUTH
(GopMyIibl, CBSA3BIBAIONINE JAHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEITUYMHAMU,
CTPOUTH rpaMKy U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
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XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKHUE SBJICHHS W TPOIECCHI, HCIOIB3YS
3aKOH COXPaHCHHsI SHEPTyH, 3aKOH BCEMHUPHOTO TATOTCHHS, MPHHIIMII CYTIEPIIO3UIUH
CWJI, TPUHIUI OTHOCUTENBHOCTH ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHCHHS
UMITYJIbCA, 3aKOHBI OTPAKCHUSI U TIPEIIOMIICHHUS CBETA, 3aKOHBI COXPAHCHUS 3aPSI0BOTO
M MacCOBOTO UYHCEN TMPH SISPHBIX pEaKIusiX, NPH OTOM JaBaTh CIOBECHYIO
(GopMyITMPOBKY 3aKOHA H 3aIMCHIBATH €T0 MATEMaTHIECKOE BBIPAKEHHUE,;

OOBSACHITh (PU3NUYECKHUE TPOIIECCHl M CBOWCTBA TEJ, B TOM YHCJE W B KOHTEKCTE
CUTyalluii  TPAKTHKO-OPUEHTHUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPHYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHYECKUX I11aroB ¢ Onopoit Ha 2—3
W3YYEHHBIX  CBOMCTBA  (DU3WYCCKUX  SBJICHUH, (U3WUECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemaTrh pacuéTHble 3a7ady (ONMUpAIOIIMEecs Ha CHUCTeMY W3 2-3 ypaBHEHHI),
UCITOJIB3YSl 3aKOHBI M ()OPMYJIbI, CBS3bIBAIOIMINE (PH3WYECKHUE BEIWYWHBI: Ha OCHOBE
aHaIM3a yCJIOBUS 3aJ]a4M 3aIMMChIBATh KPATKOE YCJIOBHUE, BBISBISATH HEJOCTAIOIINE HIIN
M30bITOYHBIE JJAaHHBIE, BHIOMPATHh 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIEC IJISI PEIICHHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYYEHHOTO 3HAYCHUS (PU3HUCCKON
BEJTUYNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOUTM (HU3UIECKUX
METO/IOB,  HWCIIOJB3ys  OMHCAaHWE  HCCICIOBAaHUS,  BBIACHATH  IPOBEPSIEMOE
MIPEANOJIOKECHNE, OIICHUBATh TMPABUJIBLHOCTH TMOPSAAKA IPOBEACHHUS WCCIICIOBAHNSA,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUHN U OIBITOB;

POBOJUTH OMNBITHl MO HAOMIOAEHUIO (U3UYECKUX SIBICHUNA W (PU3NYECKHUX
CBOWCTB Tea (M3ydyeHHE BTOpOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTb MepHOoia KOJIeOaHNH TTPYKUHHOTO MasTHUKA OT MACChl Tpy3a M )KECTKOCTH
NPY>KHHBI M HE3aBUCHUMOCTH OT aMIUIUTYABl MAaJbIX KOJCOaHHHA, MPSAMOIHHEHHOE
pacmpocTpaHeHHE CBeTa, pPa3joKeHHE OeNoro cBeTa B CIEKTP, M3YyUYEHHE CBOWCTB
HM300pakeHus B TUIOCKOM 3€pKajie U CBOMCTB M300pa)kK€HUs MpeaMeTa B coOMparolei
JMH3€e, HaOJII0ICHUE CILIONIHBIX M JIMTHEHUYATHIX CIICKTPOB U3YUYEHHUS): CAMOCTOSTEIHHO
coOupaTh yCTaHOBKY M3 U30BITOYHOTO HAOOpa 000pyI0BaHMs, OMUCHIBATH XOJ1 OTBITA U
€r0 Pe3yJIbTaThl, POPMYITUPOBATH BHIBOIHI,

MIPOBOJIUTH TIPU HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPEHUM, OMPEesis CpeIHee
3HAUYCHHE U3MEpSIeMOi BeTUYMHBI ((POKYCHOE PACCTOSIHHE COOHMPAONICH JIMH3HI),
000CHOBBIBATh BHIOOD CITOCO0a U3MEPEHUS (M3MEPUTEIHLHOTO ITPUOOPA);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEN (PU3MUECKUX BETUINH C UCTIOJIH30BAHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPY PAaBHOYCKOPEHHOM JIBHKEHUHU
0e3 HayaJIbHON CKOPOCTH, TIeproia KOJIeOaHU MaTeMaTHIeCKOro MasiTHUKA OT JJIMHBI
HUTH, 3aBUCHUMOCTH yIJIa OTPaXEHHUs CBETa OT yTIJa MaJcHUs W YIJIa MPEIOMIICHUS
OT yIJIa MaJeHus): TUIAaHUPOBATh HCCIEAOBaHNE, CAMOCTOSTEILHO COOMPATh YCTaHOBKY,
(GuKCHpOBaTh PE3YJBTATHI MOTYYCHHONH 3aBHCHUMOCTH (PU3NYECKUX BEIUYHH B BHJIC
TabnwI 1 rpaduKOB, IeIaTh BBIBOJIBI IO PE3YJITaTaM HCCIICOBAHUS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUsS (U3MUYECKUX BEIUYUH (CPEAHSISI CKOPOCTh U
YCKOpPEHHUE TeNa NPU PaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHHE CBOOOJHOrO NaJCHUS,
KECTKOCTh MPYXKUHBI, KOAP(ULIMEHT TPEHUS CKOJIbBKEHUsS, MEXaHU4eckass pabora u
MOIIHOCTb, YaCTOTA U NMEPHUO]I KOJIeOaHUI MaTeMaTHUYECKOTO U MPY>KUHHOTO MasiTHUKOB,
ONTUYECKas CUjla COOMPAIOLEH JTMH3BI, paJMOAKTUBHBIN (DOH): IUIIAHUPOBATh U3MEPEHUS,
coOupaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIIOJHATh HW3MEPEHUs, CIexys
IOPEMJIOKEHHOW HWHCTPYKLMH, BBIUYKCIATH 3HAYEHHWE BEJIMYMHBI W aHAJIU3UPOBATh
IIOJIy4YE€HHBIE PE3YJIBTAThI C YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPECHUM;

COOMNIO/IaTh TMpaBWJIa TEXHUKU O€30MacHOCTH Tpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM,;

pasznuyaTh OCHOBHBIE TPU3HAKHU M3YUYEHHBIX (PM3MUECKUX MOJEINeH: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYEUHBIA HMCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
IJIaHETapHAasi MOJENb aTOMA, HYKJIOHHAs! MOJIENIb aTOMHOTO $1pa;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYECHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa UX ONMUCAHUA (B TOM YUCIIE: CIUAOMETP, JATYMKU MOJOKECHHUS,
paccTosIHUS U YCKOPEHHUs, paKeTa, 9X0JI0T, OUKH, IIEPUCKOT, (poToanmnapar, ONTUYECKUE
CBETOBOJIbI, CIEKTPOCKOIN, JO3UMETp, Kamepa BunbcoHa), HCMNONB3YysS 3HAHUS
0 CBOMCTBaxX (PM3MUECKUX SBJICHUN U HEOOX0MMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PHCYHKHM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUUYECKUX MPOLECCOB MPU PEIIECHUU
y4eOHO-TIPAKTUUECKUX 3a/1ay, ONTUYECKUE CXEMbl I MOCTPOEHUS H300paKeHU
B IUIOCKOM 3€pKajie U COOMparoIen JTMH3E;

MPUBOANTH MPUMEPHl (HAXOAUTh HHGOPMAIMI0 O MpUMEpax) MNPAKTUYECKOTO
UCIOJB30BaHUs (PU3MUECKUX 3HAHWM B MOBCEAHEBHOM MU3HU JUIsl oOecrnedyeHus
O0e3omacHOCTH TMpu oOOpamieHu ¢ NOpubopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpPaHEHUS 3/10pPOBbsl U COOJIOZICHHSI HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYKatoIIen
cpene;

OCYLIECTBJIATh MOUCK HWH(popMmanuu Qunyeckoro conepxkanus B HHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIMPYsI TOMCKOBBIM 3ampoC, HAXOAWUTh IYTH OMNpElEIeHUs
JIOCTOBEPHOCTH TOJIYUYCHHOW WHGOpMallUM HA OCHOBE WMEIOIMIMXCS 3HAHUU U
JOTOJHUTENBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh IPU  BBIIOJHEHUU YYEOHBIX 3aJaHuil  HAYYHO-TIOIYJIAPHYIO
AUTEPATYPY (PU3UUECKOTO COAEpKAHMS, CIPABOYHBIE MaTEpHaNbl, PECYpChbl CETH
Wurepner, Bnaaerb nOpuéMaMyd KOHCIIEKTHMPOBAHMS TEKCTa, MpPeoOpa3oBaHUs
UH(pOpPMaIIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE IHCHMEHHbIE U YCTHbIE COOOIIEHHS Ha OCHOBE
uHGOpMaAIlMM W3 HECKOJBKMX HCTOUYHUKOB (PU3UYECKOTO COACpXKAHUS, MTyOIMYHO
IIPEICTABIATD PE3YJIbTaThl IPOEKTHON WM UCCIIEA0BATEIBCKON JEATEIBHOCTH, IIPU 3TOM
rPaMOTHO HCIMOJIb30BaTh M3YYECHHBIM NOHATUMHBIA ammapar HM3y4aemMoro pasjelia
GU3MKM W COMPOBOXAATh BBICTYIUICHHWE IMIpEe3EHTAalel C y4€ToM OCOOEHHOCTEH
ayIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

duznka. 7-9 knaccwl (0a30BBIM YPOBEHbD)

7 KJIACC
No HanmenoBanue Komnuectso | [Iporpammuoe comepkanrie | OCHOBHBIC BUIIBI IEATETLHOCTH 00YUYaIOIIUXCS
/11 pa3aesnoB U TEM JacoB

y4eOHOTro IpeaMeTa

Pazngen 1. ®usuka u ee poJib

B IO3HAHUM OKPYKAKIIEro MUpa

BenMuuH. Ousnueckue
npubopsl. [lorpemHocts
U3MEPEHUMN
MexyHaponHas cucreMa
€VHULL

1.1 | ®usuka — Hayka 2 ®dusuka — HayKa o mpupoze. | BoisiBnenue paznuuuii Mexay GU3HUIeCKUMU U
0 IPUPOJIe SIBreHUs IPUPOIBL. XUMHUYECKUMH MPEBPAIICHUSIMH.
dusnyeckue SIBICHUS: PacnoznaBanue n kiaccudukanus GU3nIecKux
MEXaHMYECKHUE, TCIJIOBbIC, | SIBJICHMI: MEXaHMYECKHX, TCIIJIOBBIX,
AIEKTPUUYECKUE, ANEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBETOBLIC, Habmronenue u onvcanue Pu3NUeCKux sIBJICHUN
3BYKOBBIE
1.2 | ®usuueckue 2 dusnueckre BEIUUYNHEL. OnpeneneHue UEeHbI JETCHUS Kb
BEJIMYMHBI N3mepenue puznueckux U3MEPUTEIHLHOTO IPUbOOpa.

N3mepenne nuHEeNHBIX pa3MepOoB TN U

IPOMEKYTKOB BPEMEHU C YUETOM MOTPEITHOCTEH.

N3mepenue 00bEMa )XKUIKOCTH U TBEPOTO Tea.
N3mepenune temneparypsl Opy HOMOIIA
KUJKOCTHOTO TEPMOMETPA U JaTYUKa
TeMIEepaTyphbl.

BrInosHeHne TBOPUYECKUX 3aJaHUM 10 TIOUCKY
CIIOCO0OB U3MEPEHUST HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTHUK, HAPUMEDP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJILIIUX PACCTOSIHUM, MAJTbIX
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MPOMEXYTKOB BpeMeHu. O0cyxieHne
IpeIaraéMalx Croco0oB

1.3. | EcTrecTBeHHO- 2 Kak ¢usuka u npyrue BriaBmkeHue runotes, 00bACHAIOMUX MPOCTHIE
HAy4HBIA METOJ €CTECTBEHHBIE HAYKU SIBJICHMSI, HAIIpUMED:
NO3HAHUS U3Yy4aroT IPUPOLY. — [IOYEMY OCTaHABJIMBAETCA JBUKYILIEECS
EcrecTBeHHO-HayYHBIN 10 TOPU30HTAJIbLHOM TOBEPXHOCTH TEJIO;
METO/1 IO3HAHMSL: — [IOYEMY B JKapKYIO [TOrOJy B CBETIION OJEXKAE
HaOII0IcHUE, TOCTAaHOBKA MpOXJagHeEN, yeM B TéMHOU. [Ipennoxenue
Hay4HOI'0 BOIIPOCa, CIIOCOOOB MPOBEPKU TUIIOTES.
BBIJIBUKEHUE TUIIOTES, [IpoBeneHue uccaeqoBaHus O MPOBEPKE KAKOK-
HKCIIEPUMEHT IO POBEPKE | MO0 TUIOTE3bI.
TUIOTE3, OOBSICHEHHE [TocTpoenue npocTeiux Moene Gpusnyeckux
Ha0JII01TaeMOT0 SIBIICHUSI. SBJICHU (B BUJI€ PUCYHKOB HUJIM CXEM ), HAIIPUMED
Onucanne HU3NUECKUX MaJeHUE MpeaMeTa; IPSIMOJIMHENHOE
SBJICHUH C TOMOILBIO pacnpocTpaHEHUE CBETa
MOJeJIen
Hroro no pazgeny 6
Paznean 2. IlepBoHayasibHbIe CBe/IeHHSI O CTPOEHUM BelleCTBA
2.1 | Crpoenue BelecTna 1 CrpoeHue BeliecTa: Habmoienue u MHTEpIpeTanus onbIToB,

aTOMBI U MOJIEKYJIbI, UX
pasmepsl. OMNbITHI,
JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE
BEILECTBA

CBUCTEIHCTBYIOIINX 00 AaTOMHO-MOJICKYJIIPHOM
CTPOCHHH BELIECTBA: OMBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB U MOJIEKY

C UCIoJIb30BaHueM (GoTorpaduit, MOTyIECHHBIX
Ha aTOMHOM CUJIOBOM MUKpockore (ACM) —
nabopaTtopHas pabora o teme: «OreHKa
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TMaMeTpa aToMa METOJIOM PSIJIOB
(c ucrionp3oBanueM (pororpaduii)y.
OmnpeneneHre pa3MepoB MaJbIX T

2.2 | IBWKeHHE U
B3aUMOJIENCTBUE
YaCTHUII BEIIECTBA

JIBU>KEHHE 4aCTHI]
BeecTsa. CBs3b CKOPOCTH
JBU)KEHUS YaCTHULL

C TEMIIEpaTypOM.
bpoyHoBCKOE nBUXKEHNE,
muddysus.
B3aumoneiictBue yacTuIl
BEILIECTBA: IPUTSIKEHUE U
OTTAJIKUBAHUE

Habmonenue u o0bsicHeHHE OPOYHOBCKOTO
JBIDKEHUS U siBJICHUS TUdPy3un.

[IpoBenenue u 00BICHEHUE ONTBITOB

10 HAOJIIO/ICHUIO TETJIOBOTO PACIIMPEHUS Fa30B.
[IpoBenenue u 00BACHEHUE OMBITOB 11O
OOHAPYKEHHUIO CUIT MOJIEKYJISIPHOTO MPUTSKEHUS
M OTTAJIKUBAHUS

2.3 | ArperaTHble
COCTOSIHUS BEILIECTBA

ArperatHele COCTOSIHUS
BEILIECTBA: CTPOCHUE ra3oB,
KHUJIKOCTEU U TBEPABIX
(KpUCTAITMYECKUX ) TEIT.
B3anmocBsi3p Mexay
CBOVMCTBAMU BEIIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJISIPHBIM
ctpoenreM. OcoO0eHHOCTH
arperaTHbIX COCTOSIHUN
BOJIbI

Onucanue (¢ UCMOIB30BAHUEM MTPOCTHIX
MO/I€JI€H) OCHOBHBIX pa3jIM4Mii B CTPOEHUH I'a30B,
AKHUJIKOCTEU U TBEPABIX TEIL.

OOBbsCHEHNE MATION CKUMAEMOCTH )KUJIKOCTEHN U
TBEPABIX TeJI, OONBILION CUMAEMOCTH Ia30B.
OOpbsacHenne coxpaneHus: GopMbl TBEPABIX TEI U
TEKYy4ECTH KHUJIKOCTH.

[IpoBeneHue onbpITOB, TOKA3bIBAIOLINX, YTO

B TBEPJIOM COCTOSIHUM BOJIbl YACTULIBI HAXOAATCS
B CPEIHEM Jabllle IPYT OT Apyra (IJI0THOCTh
MEHBIIIE), YEM B JKUJIKOM.

VY cTaHOBIIEHUE B3aUMOCBSI3U MEXTY
OCOOEHHOCTSIMU arperaTHbIX COCTOSIHUI BOJIbI U
CYILECTBOBAaHHEM BOJHBIX OPIraHU3MOB

(MC — Ouonorusi, reorpadus)

Hroro no pazneny
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Pa3nen 3. /IBu:keHue ¥ B3aUMOAeliCTBHE TeJl

3.1 | Mexanudeckoe 3 Mexannueckoe aBmxenne. | MccnenoBanne paBHOMEPHOIO ABUKEHHS,
JBHYKECHUE PaBHOMEpHOE U OINPENEIICHUE €TO NPU3HAKOB.
HepaBHOMepHOE aBmkenne. | HaOmronenne HepaBHOMEPHOTO JBHKEHHS U
Cxopoctb. Cpennsis OIIPENIEIIEHNUE €0 OTINYUN OT PABHOMEPHOIO
CKOPOCTb ITpU JIBUKEHUS.
HEpPaBHOMEPHOM OmnpeneneHrne CKOPOCTH PAaBHOMEPHOTO
naBIKeHUH. Pacuér myT M | JBMKEHUS (IIApUKA B )KUJKOCTU, MOACIH
BPEMEHHU JIBUKEHUS AIIEKTPUYECKOTO aBTOMOOWMIIS U T.J1.).
Omnpenenenue cpeiHe CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa M0 HaKJIIOHHON TJIOCKOCTH
Pelenue 3a1a4 Ha onpeeneHue myTH, CKOPOCTH
Y BPEMEHU PaBHOMEPHOTO JIBUYKEHHS.
AHanu3 rpaduKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Uuepuws, Macca, 4 SABnenne nnepuun. 3akoH | OObACHEHUE U IPOTHO3UPOBAHUE SIBJICHHIA,

IINIOTHOCTB

uHepuuu. B3anmopencreue
TeJI KaK IPpUYrMHA
W3MEHEHUSI CKOPOCTH
JIIBMOKEHHS Tell. Macca Kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BeliecTBa.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €IMHHIE 00BEMA
BEIIeCTBA

00yCJIOBIIEHHBIX MHEpLIUEN, HATPUMED, YTO
IPOUCXOJIUT MIPU TOPMOKEHUH UITU PEIKOM
MaHEBpPE aBTOMOOWIIS, TOYEMY HEBO3MOKHO
MTHOBEHHO MTPEKPATUTh IBHXKEHHUE HA BEJIOCUTIEIE
WJIM CaMOKaTe u T. 1.

[IpoBeneHue u aHamnU3 ONBITOB,
JEMOHCTPUPYIOIIUX U3MEHEHHUE CKOPOCTH
JIBUKEHUS Teja B pe3ysibTaTe JEeHCTBUS Ha HETO
JIPYTUX TEJ.

Pemenue 3a1a4 Ha onpeieIEHUE MacChl TENa, €ro
00bEMa U MIIOTHOCTH.
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[IpoBeneHue u aHamnu3 ONBITOB,
JEMOHCTPHPYIOIINX 3aBUCUMOCTH H3MCHCHHSI
CKOpPOCTH TeJIa OT €r0 MacChl IPU
B3auMOJeiicTBUH Tell. MI3MepeHne Macchl Tena
Pa3IMYHBIMH CIIOCO0AMHU.

OnpeneneHne TUIOTHOCTH TeJla B Pe3yJIbTaTe
M3MEPEHHsI €T0 MacChl M 00BhEMA

33

Cumna. Buaper cun

14

Cuia kak xapakTepHUCTHKa
B3aMMOJECHUCTBUS TEIN.
Cuita ynpyrocTty M 3aKoH
I'yka. U3mepenue cruiibl

C IIOMOIIBIO TMHAMOMETPA.
SIBneHue TATOTEHUS U CHIIA
TsokecTd. Cuna TSXKEeCTU
Ha JPYTUX IUIAHETaX.

Bec Tema. HeBecomocTs.
CnoxxeHnue cuil,
HAITPaBJICHHBIX IO OAHOU
MIPSIMOMU.
PaBHOzAenCTBYIOIAs CUIIL.
Cuna tpenus. Tpenue
CKOJIbYKEHHS U TPEHUE
nokosi. Tpenue B npupoje
Y TEXHUKE

W3ydyeHne B3anMOICHCTBUS KaK IPUYUHBI
M3MEHEHUSI CKOPOCTH TeJIa WK ero nedopmaruu.
Onucannie pealbHBIX CUTYallnid B3aMMOCHCTBHSI
TEJ ¢ TTIOMOIIBIO MOJIEIICH, B KOTOPBIX BBOJIUTCS
MOHSITHE U N300pakeHUE CUITBI.

Nzydenne cunbl ynpyroctu. Mccrnenoanne
3aBHCHMOCTH CHJIBI YIIPYTOCTH OT YJTHHCHUS
PE3WHOBOTO ITHYpa WU MPY>KUHBI

(c mocTpoenueM rpaduka).

AHanu3 MPaKTHYECKUX CUTYAIUi, B KOTOPBIX
MIPOSIBIISICTCS ICUCTBUE CHITBI YIIPYTOCTH
(ympyrocTh Msi9a, KpOCCOBOK, BETOK JIepeBa

u 1p.).

AHaJM3 CUTYyaIWid, CBI3aHHBIX C SBJIICHUEM
TATOTEHUSI.

OOBsiCHEHHE OPOUTATBHOTO IBHUKEHHUS IIAHET

C MCIIOJIb30BAaHUEM SIBJICHUS TATOTEHUS M 3aKOHA
HUHEPIIHH.

M3mepenne Beca Teja ¢ MOMOIIBI0 THHAMOMETpa.
O06o0cHOBaHKE ATOTO CIIOCOOA U3MEPEHHS.

33



duznka. 7-9 knaccwl (0a30BBIM YPOBEHbD)

AHanu3 1 MOICTMPOBAHUE SIBIICHUSI HEBECOMOCTH.
DKCIEepUMEHTAIbHOE MOJIyYeHUE MTpaBuiia
CJI0KEHUSI CUJI, HAITPABJICHHBIX BI0JIb OJJHOM
npsiMoid. OnpeieeHue BETNYHHbI
PABHOJICMCTBYIOILEU CHIL.

N3yyeHne cuibl TPEHUS CKOJIBKEHUSI U CUITBI
TPEHUS IMOKOSL.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS

OT CHWJIbI JABJICHUS U CBOMCTB TPYIIUXCS
IMOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYaAllUl, B KOTOPBIX
MPOSABIISICTCS AEUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CITOCOOBI €€ YMEHBIIIEHUS UITN
YBEJIMUCHHUS (KaTaHHE Ha JIbIKAX, KOHbKAaX,
TOPMOKEHUE aBTOMOOWJISA, UCIIOJIB30BaAHNE
MOAIIMITHUKOB, IIaBaHUE BOJTHBIX JKUBOTHBIX
u 1p.). Pemenue 3a1au ¢ ucnoab30BaHUEM
dhopmyt 115 pacd€Ta CUIIBI TSXKECTH, CHITBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro o pasgeny 21
Pa3znen 4. JlaBiieHue TBEPABIX TeJl, *KUAKOCTEI 1 ra30B
4.1 | JaBneuwue. Ilepenaua 3 JaBnenue. CriocoObl AHanu3 u 00bsSCHEHHE OMBITOB U MPAKTHYECKUX
JABJICHHUS] TBEPIBIMU YMEHBLIEHUS U YBEJIMUEHUS | CUTYallUid, B KOTOPBIX MPOSBIISETCA CUJia
TeJIaMu, KUAKOCTSIMU naBiicHus. J[aBiaeHue raza. | gaBJEHUS.
U TazaMu 3aBHUCUMOCTD JABJICHHS O6ocHOBaHKE CITOCOOOB YMEHBIIICHUS U
rasa ot o0beéma, YBEJIMUCHUSI TaBJICHUS.
TeMIepaTyphbl. N3yueHune 3aBUCUMOCTH JAaBJICHUS raza
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Ilepenaua naBneHus
TBEPABIMU TEIIAMHU,
JKUJIKOCTSIMU U Ta3aMH.
3akon ITackans

0T 00bEMA U TeMIEepaTyphl.

Nzydenue ocobeHHOCTEH Tiepeaadu JaBIeHUs
TBEPIBIMH TEIIAMH, KUAKOCTSIMU U Ta3aMHU.
O0o0cHOBaHUE PE3YIHTATOB OIBITOB
O0COOEHHOCTSIMU CTPOCHUSI BEIIECTBA B TBEPIOM,
KHJIKOM ¥ Ta3000pa3HOM COCTOSIHUSIX.
DKCHepUMEHTAITbHOE JJ0KA3aTeICTBO 3aKOHA
[Tackains.

Penrenue 3amau Ha pacu€T naBieHUs: TBEPAOTO
Tena

4.2 | JlaBneHue KUJAKOCTH 3aBHCHUMOCTD JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JABJICHUS KUIKOCTH
KHUJTKOCTH OT TJTyOUHBI. OT ITyOUHBI TOTPYKEHUS U TNIOTHOCTH KUIKOCTH.
ITueBMaTHueckue Mamuael. | Habmonenne u 00bSICHEHNE THPOCTATUYECKOTO
I'mppocraTnueckuit rapazokca Ha OCHOBeE 3akoHa [lackains.
napanokc. Coobmaronecs | M3ydeHne cooOMarommxcs cocy10B.
cocyasl. ['napaBinyeckue Pemenune 3anauy Ha pacy€T NABICHUS KUIKOCTH.
MEXaHU3MBbI OO0BsicHEHUE TIPUHITUIIA ICUCTBUS
TUAPABINYECKOTO Mpecca, MHEBMATHYECKUX
MaIllvH.
AHaU3 ¥ 00BSICHEHHUE MPAKTUYECKUX CUTYaIIUH,
JTEMOHCTPUPYIOIINX TTPOSIBICHUE JABIICHUS
KUAKOCTH 1 3aKoHa [lackans, Hanmpumep
MIPOIECCOB B OpraHu3Me MpH rTyOOKOBOTHOM
HBIPSTHUH
4.3 | AtmochepHoe AtMmocdepa 3emiu u DKCIepuMeHTaIbHOE 0OHAPYIKEHHE
TaBJICHHUE aTMoc(depHOe JaBJICHHE. aTMOC(EepHOro JTaBICHUS.

HpI/I‘{I/IHBI CyHICCTBOBAHUA

Anann3 1 00bSICHEHNE ONBITOB U IMPAKTUYCCKHUX
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BO3IYIITHON 000JI0UKH
3emuin. OnbiT Toppuyesu.
N3mepenne atmochepHOTo
JABJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo JTaBJICHUS
OT BBICOTHI HaJl yDOBHEM
mops. [Tpubopsr

TUTSI I3MEPEHUS
aTMOC(EpPHOTO JTaBICHUS

CUTYalllM, CBSI3aHHBIX C JEUCTBUEM
aTMOC(EpHOTO JaBICHUS.

OO0BsiCHEHHE CYIIECTBOBaHUS aTMOC(HEPHI
Ha 3eMJIe U1 HEKOTOPBIX IIJIAHETaX WM €€
OTCYTCTBUS Ha Ipyrux miaHeTax u JIyxe.
OO0BsicHEHHE U3MEHEHUS TUIOTHOCTU aTMOC(epbl
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JIAaBJICHUS OT BBICOTHI.

Pemenue 3aga4 Ha pacuét aTMOCPEpHOTO
JIaBJICHUS.

Nzyuenue ycrpoiicTBa 6apomeTpa-aHeponia

4.4

JlericTBUE )XKUJKOCTH U
raza Ha Iorpy>K€HHOE
B HUX TEJIO

JleicTBUE )KUAKOCTH U ra3a
Ha MOTPYXEHHOE B HUX
Teno. Bertaakusaromniasa
(apxumenoBa) cuia. 3aKoH
Apxumena. [linaBanue tei.
BosnyxomnnaBanue

DKcrepuMeHTalIbHOE 0OHAPYKEHUE NEUCTBUS
KUJIKOCTH ¥ ra3a Ha OTPYKEHHOE B HUX TEJO.
OmnpeneneHne BEITATKUBAIOIICH CHITHI,
JNEUCTBYIOLIEN HA TEJIO, MIOTPYKEHHOE

B )KHJIKOCTb.

[TpoBeneHue n 0OCYKICHHUE OTBITOB,
JEMOHCTPUPYIOITUX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIECH HA TEJIO
B KHUIKOCTH, OT 00bEMa MOTPYKEHHON

B )KMJIKOCTh YaCTH TeJa U OT INIOTHOCTU
KHUJIKOCTH.

IIposepka nezasucumocmu vimankusarowen
cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccwl meida.

WccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJC

0T 00b€Ma MOrpyKEHHOM B KUAKOCTH YACTU TeJA.
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Pemenue 3a1a4 Ha IpUMEHEHUE 3aKOHA
ApxuMena u yCinoBUS IIJIaBaHUS TEI.
KoncTtpynposanue apeomerpa uim
KOHCTPYHMPOBAHHUE JIOJIKU U ONPENEIICHHE €€
Ipy30I10ABbEMHOCTH

Hroro no pazneny

21

Pa3znen S. PaGora u MOIIHOCTB. JHeprus

5.1

PaGora u MouHoOCTh

3

Mexanunueckas padoTa.
MomHOoCTh

DKCNEPUMEHTAIBHOE ONPEIETICHUE
MEXaHUYECKOU pabOThI CHUJIBI TSKECTH

IpU NAJEHUN TEJIA U CUJIbI TPEHHS

IIPY PABHOMEPHOM IEPEMELIEHNHN TEA

10 TOPU3OHTAIBHOU MOBEPXHOCTH.

Pacuér MomHocTH, pa3BuBaeMou Mpu NOAbEME
I10 JIECTHULIE.

Pemenue 3a1a4 Ha pacuéT MeXaHUUECKOM pabOThI
Y MOLIHOCTH

5.2

HpOCTBIC MEXaHH3MbI

IIpocTeie MEXaHU3MBI:
phIuar, 6J10K, HaKJIOHHAs
II0CKOCTh. [IpaBuio
PaBHOBECHS phlUara.
[Ipumenenue npasuna
pPaBHOBECHS pblUara

K O110Ky. «3070TO€
npaBuiio» Mexanuku. KITJ]
IIPOCTBIX MEXaHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHUKE

OnpeneneHre BHIUTPHIIIA B CUJIE TPOCTHIX
MEXaHU3MOB Ha IPUMEpPE pblyara, MoJBHKHOTO U
HEIIOABHYKHOTO OJIOKOB, HAKJIOHHOU IIJIOCKOCTH.
HccnenoBanue yclioBUsl paBHOBECHS pblyara.
OOGHapy>keHHe CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX U MPUCTIOCOOTICHUSX,
UCIIOJIb3YEMBIX B OBITY M TEXHUKE, a TAKKE

B )KUBBIX OpraHU3Max.

DKCIepUMEHTAIbHOE JI0KA3aTeIbCTBO PABEHCTBA
paboT MpY MPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/[ HaKTOHHOM MJIOCKOCTH.
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Pemenue 3a1a4 Ha MpUMEHEHUE PABUIIA
paBHOBecus pbryara v Ha pacuér KII1/]
5.3 | Mexanudeckas 4 MexaHnueckas SHEprusl. DKCIEPUMEHTAIBHOE ONPEEIEHNE N3MEHEHUS
SHEPTHUs Kunernueckas n KMHETUYECKOW U MOTEHMAIbHOU SHEPTUH Tea
NOTEHIUAJIbHAS SHEPT UL IIPU €70 CKaTBIBAHUU 110 HAKJIOHHOW IITIOCKOCTH.
[TpeBpammenue ogaoro Bujga | DopmyimpoBaHue Ha OCHOBE UCCIEAOBaHUS
MEXaHUYECKOIN IHEPTUU 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHH.
B JIpyTOi. 3aKOH OO6cy>xaeHue rpaHull NPUMEHUMOCTH 3aKOHA
COXpaHEHUs SHEPIUU COXPaHEHUs SHEPIUU.
B MEXaHHKE Pemenue 3a1a4 ¢ UCNOJIb30BAaHUEM 3aKOHA
COXPaHEHUS SJHEPTUU
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB IIO I[TPOT'PAMME
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8 KJIACC
Ne Haunmenosanue Komuuectso | Ilporpammuoe conepxkanue | OCHOBHBIE BUIBI IEATEIBHOCTH O0yJarOIIUXCs
/o pa3aesnoB U TEM 4acoB

y4eOHOro npeaMera

Paszgea 1. TenyioBbIe ABJI€eHUA

1.1

CrpoeHue u cBOMCTBA
BEIIECTBA

OCHOBHBI€ MOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH CTPOCHMSI BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKyJ1. ONBITHI,
MOATBEPKIAIOLIIE
OCHOBHBIE MOJIOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU.

Monaenu TBEpAOTO, JKUIKOTO
1 Ta3000pa3HOTO COCTOSTHUMN
BEILIECTBA.
Kpucrannuueckue u
amopdHbIe Tena.
OObsicHEHUE CBOWCTB ra3os,
KUIKOCTEU U TBEPABIX TEII
Ha OCHOBE IIOJIOKEHUU
MOJIEKYISIPHO-KMHETHYECKOMN
teopuu. CMaunMBaHUE U
KalUJUISIPHBIC SBICHUS.
TennoBoe pacmmpenne u
cKaThe

HabGnronenue u nHTEpIpETaNS ONBITOB,
CBUJIETENHCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHUU BELIECTBA: OMbBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEUIECTB B BOJIE.

Pemenue 3a7a4 110 OIleHUBAHHUIO KOJIMYECTBA
aTOMOB WJT MOJICKYJI B €IMHHIIC 00bEMA
BEIIECTBA.

AHanu3 TeKcTa IPEBHUX aTOMHUCTOB (HapuUMep,
(dparmenTa mosmel Jlykpernus «O npupoe
BEILIEH» ) C U3JI0’)KEHUEM 000CHOBaHUN aTOMHOM
TUINOTE3bI (CMBICIOBOE uTeHUE). OlIeHKa
yOeAUTEILHOCTH 3TUX 00O0CHOBAHUH.
OO0BbsicHeHuEe OPOYHOBCKOTO JIBHXKCHUS, SIBICHUS
muddy3un 1 pa3Iuaril MeX Ty HUIMHA Ha OCHOBE
MOJIOKEHUM MOJICKYJISIPHO-KMHETUYECKOU
TEOPHUH CTPOCHUS BELIECTBA.

OObsiCHEHNE OCHOBHBIX Pa3IU4Hil B CTPOCHHUH
ra3oB, JXUIKOCTEU U TBEPABIX TEI

C UCIOJIb30BAHUEM TOJIOKEHUIN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU CTPOCHHUS BELIECTBRA.
IIpoBenieHre ONBITOB MO BHIPAILIMBAHUIO
KPUCTAJIJIOB TOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenenue u 0OBSICHEHUE OTBITOB,
JEMOHCTPUPYIOLIUX KAMUJUISIPHBIC ABICHUS U
SIBJICHUE CMAYUBaHUS.

OObsicHEHUE PO KANMWIIISIPHBIX SIBJICHUIM

JUIS1 TOCTYTUICHUS! BOJIbI B OPTaHKU3M PACTEHU.
Habmronenue, npoeeHue U 00bSICHEHUE
OTIBITOB TI0 HAOJIOIEHUIO TETLIOBOTO
paclIMpeHus ra30B, )XKUIKOCTEN U TBEPABIX TEIL.
OObsicHEeHUE COXpaHEeHHS 00bEMa TBEPIBIX TET,
TEKY4ECTH KUAKOCTH (B TOM YHCIIE, pPa3HUILIBI

B TEKYUYECTHU JJISl pa3HbIX KUJIKOCTEH),

JIABJICHHUS Ta3a.

[IpoBeneHue OnbITOB, JEMOHCTPUPYIOITUX
3aBUCUMOCTb JIaBJICHUS BO3/IyXa OT €ro 00bhEMa u
HarpeBaHus WM OXJaXACHUS, U UX OOBSICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHUSI.
AHaIIN3 NPAKTUYECKUX CUTYalIH, CBI3aHHBIX

CO CBOMCTBaMHU I'a30B, )KUIAKOCTEU U TBEPABIX TEJ

TemmoBbIie IPOIECCHI 21 Temnepatypa. CBsi3b O00CHOBaHHKE TTPaBUII U3MEPECHHSI TEMITEPATyPHI.
TEeMIIEpaTypbl O CKOpocThio | CpaBHEHHUE Pa3IMYHBIX CIOCOOOB H3MEPEHUS U
TEIUIOBOIO JIBIIKEHUS IIKaJI TeMITIEPaTypHhI.
gacTull. BHyTpeHHsI HaOmronenne u 00bsICHEHHE OIBITOB,
sHeprusi. CriocoOb JEMOHCTPUPYIOITUX U3MEHEHNE BHYTPCHHCH
W3MEHEHHUs BHyTPEHHEH SHEPTUH Tejia B pe3yJIbTaTe TEIUIONepeIaun U

DHEPTUM: TeIUIoNepeaya U | padOThI BHEIIHHUX CHUIL
coBepienue pabotsl. Bugsr | Habmronenne u 00bsACHEHNE ONBITOB,
TETUIONePeIauH: 00CYXJIeHNE MTPAKTUIECKUX CUTYAIHI,
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TETUIONPOBOJAHOCTb,
KOHBEKIIUS, U3JIyYEHUE.
KonnyecTBo TemnoTHI.

Y nenpHast TEMI0EMKOCTD
BelecTna. TemioooMeH 1
TETJIOBOE PAaBHOBECHE.
YpaBHEHHUE TEIIOBOTO
Oananca. [1naBnenue u
OTBEp/ICBAHUE
KPUCTAJTTNYECKUX BEIIECTB.
VY nenpHas TeniaoTa
TIJIABJICHHUS.
[Tapoo6pa3zoBanue u
KoHJeHcanus. Mcnapenue.
Kunienue. Y neapHas
TEeIJIOTa Mapoo0pa3oBaHUSI.
3aBUCHUMOCTh TEMIEPATYPHI
KHUIIEHHUSI OT aTMOC(epHOTo
JIaBJICHUS.

BrnaxnocTs BO3ayXa.
DHeprus TOIIMBA.

Y nenpHas TerioTa
CropaHus.

[Ipunuume! paboThl
TeraoBbIX ABurareneit KI1/]
TEIJIOBOTO JIBUTATEISI.
TermoBsle ABUTATEIN U

JEMOHCTPUPYIOLINX PA3JIUYHBIE BUIBI
TEIUIONEPEAAYM: TEIIONPOBOIHOCTb,
KOHBEKIHIO, U3ITyYEHHUE.

HccnenoBaHue SBJIEHUS TENI000MEHa

IIPYA CMEMIMBAHUH XOJOJHON U TOPSTYEH BOJBI.
Habmnronenue ycTaHOBIECHUS TETJIOBOTO

PaBHOBECHUS MEXKY FOpAYEH U XOJIOJHOM BOJOM.

Omnpenenenue (M3MepeHUe) KOIMYECTBA

TCIJIOTHI, IOJIYYCHHOTO BOI[Oﬁ IIpu TEIJI000MEHE

C HarpeThIM METAITUYECKUM ITUITUHAPOM.
Onpenenenue (U3MepeHUE) yIeIbHON
TEIUIOEMKOCTH BEIIIECTBA.

Pemenue 3a1a4, CBI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TETUIOTHI U TEMIIOEMKOCTH

MIPH TETTOOOMEHE.

AHanmu3 cuTyanui mpaKTUIecKoro
MCIIOJIH30BaHUS TEIJIOBBIX CBOWCTB BEIIECTB U
MaTepHuasoB, HaIPUMEp, B IEIIX
SHEProcOepeIKCHHS: TEITION30JISIINS,
sHeprocOeperaroIre KpoIilii,
TEPMOAKKYMYJISTOPHI | T. .

HaOnronenue siBjieHUN UCapeHust u
KOH/ICHCAITUH.

HccnenoBanue mpoiiecca UCIapeHus
PA3JIMYHBIX )KUIKOCTEM.

OObscHEHUE SIBJICHUIN UCTIApCHUS U
KOHJICHCAIIMX HAa OCHOBE aTOMHO-
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3aIlIUTa OKPYIKaroIei MOJIEKYJISIPHOTO yUEHHUSI.

CpEIbL. Habmonenue u o0bsicHEHUE MpoLiecca KUTICHHUS,
3aKOH COXpaHEHUS U B TOM YHCJIC 3aBUCIMOCTH TEMIIEpaTypbl
IpeBpALIEHUs DHEPTUM KUTICHUS OT JaBJICHUSI.

B TETJIOBBIX MpOIECcCcax Onpenenenue (M3MEpEeHNE) OTHOCUTEIBLHOMN

BJIQXKHOCTH BO3/1yXa.

Hab6nronenue nporiecca riiaBaeHus
KPUCTAJTTNYECKOTO BEIIECTBA, HAIIPUMED, JIb/A.
CpaBHeHHE MTPOIIECCOB TIJIABJICHUS
KPUCTAIUTMYECKUX TEJ ¥ pa3MsITICHHSI

IpU HAarpeBaHWU aMOpP(HBIX TEJI.
Onpenenenue (M3MEPEHNE) YAETbHON TEMIOThI
TUTaBIICHUS JIBJIA.

OObsicHeHUE SIBICHUN TJIABICHUS U
KPUCTAJTTN3aIlMU HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yUEHHUSI.

Pemenue 3anay, CBSA3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TETUIOTHI B MPOIIECccax
TEeIUIoNepe1ayn MPH IIABICHUH U
KPUCTAIUIM3AIH, UCTIAPSCHUH U KOH/ICHCAIINH.
AHanu3 cuTyanuii IpakTHYECKOTO MPUMEHEHHUSI
SBJICHUH TJIABJICHUS M KPUCTATN3AlINY,
HaTpyuMep, MOJyICHUE CBEPXUUCTHIX
MaTEepUajoB, COJIEBAsl FPEKa U JIp.

AHanu3 paboTsl U 00bSICHEHHE PUHIIUTIA
JCHCTBHS TETIJIOBOTO ABUTATEIS.

Brruncnenmne KoamuecTBa TeoThHI,
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BBIJICJISIOIECTOCS PU CTOPAHUM PA3TUYHBIX
Bu10B ToruBa, 1 KIIJ] nBurarens.
OO0cyxaeHue IKOJIOTHIECKHUX MOCIIECICTBUI
WCTO0JIb30BAHUS IBUTATEJIEN BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U TUAPOIIEKTPOCTAHIIAN

Hroro no pazuneny

28

Pasznen 2. dnekrpuueckue u

MarHuMTHbIC ABJICHUA

2.1 | DaexkTpuueckue
3apsbl.
3apsiKeHHBIE TeJla U

UX B3aUMOJEHUCTBHUS

7 DnexTpuzanus Ted.

JIBa poaa 3JIEKTPUYECKUX
3apsAnoB. Bzanmoaencteue
3apsHKEHHBIX TETT.

3akoH Kynona (3aBUCUMOCTh
CHJIBI B3aUMOJEUCTBUS
3apsKEHHBIX TEJl

OT BEJIMYUHBI 3apsJI0B U
PACCTOSTHUSI MEXK/Ty TE€JIaMu ).
DIIEKTPUYECKOE TOJIE.
Harmpsx€HHOCTB
AIEKTPUYECKOTO TOJIS.
[IprHIMD cynepno3uuumn
BJIEKTPUYECKUX TTOJICU

(Ha KaYECTBEHHOM YPOBHE).
Hocurenn anekrpuueckux
3apsAa0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsiIl.
Ctpoenue atoma.
IIpoBoHUKH U

Habmtonenue u mpoBeieHNEe ONbITOB

0 AJIEKTPHU3AIMH TeJl TIPU CONPUKOCHOBEHUH U
UHIYKIUEH.

Habmionenue u 00bscHEHHE B3aUMOICHCTBHS
OJTHOUMEHHO M PA3HOUMEHHO 3apsKEHHBIX Tell.

OOpbscHEHHE IMIpUHOUIIA I[CﬁCTBPI)I QJICKTPOCKOIIA.

OOBsicCHEHUE SBICHUHN DJICKTPU3ALINHT

MIPU COMTPUKOCHOBEHUH TEJI M MHTYKITHEH
C UCIIOJIL30BAaHUEM 3HAHUHM O HOCUTEIAX
AIEKTPUUYECKUX 3apsI0B B BEILIECTRE.
Pacnio3naBanue u 00ObSICHEHHUE SIBIIEHUI
AJIEKTPU3AIMU B TOBCEIHEBHOM KU3HHU.
HaOmronenne n 00bsICHEHHE OIBITOB,
WJUTIOCTPUPYIONTUX 3aKOH COXpPaHEHUS
AJIEKTPUUYECKOTO 3apsijia.

Habmntonenue onpIToB 0 MOJICTUPOBAHUIO
CUJIOBBIX JIUHUN 2JICKTPUUECKOTO TIOJIA.
HccnenoBanue AeUCTBUSA DIEKTPAUECKOTO TTOJIA
Ha IIPOBOJHUKH M JTUDJICKTPUKH
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TUBJIEKTPUKU. 3aKOH
COXPAaHEHMS IIEKTPUIECKOTO
3apsna

[TocTostHHBIN 20 DNEKTPUYECKUNA TOK. Habmonenue pa3nuyHbIX BUIOB 1€HCTBUS

ANEKTPUYECKUI TOK YcnoBus cyniecTBOBaHUs ANEKTPUUECKOTO TOKA U OOHAPYKEHHUE ITUX
3JIEKTPUYECKOTO TOKA. BUJOB JCHUCTBHUS B IOBCEHEBHOM KU3HU.
N cToYHMKM TOCTOSIHHOTO Hab6nronenne BOSHUKHOBEHHUS Ta30BOTO pa3psiaa
ToKa. [lericTBus U DJIEKTPUYECKOT'0 TOKA B )KUIKOCTHU
AIEKTPUYECKOTO TOKA COopka ¥ UCTIBITAaHUE DJICKTPUICCKOM TeTTH
(TemioBOE, XMUMUYECKOE, ITOCTOSTHHOTO TOKA.
MAarHuTHOE). W3mepeHne CHitbl TOKa aMIIEPMETPOM.
DNEKTPUYECKUNA TOK N3mepeHne aneKTpuYeCcKoro HanpspKeHUs
B KUJKOCTSX M ras3ax. BOJIETMETPOM.
DnekTpuyeckas Uenb. [TpoBenenue n 00BICHEHUE OTIBITOB,
Cuna Toka. DIEKTPUYECKOe | JIEMOHCTPHUPYIOIIMX 3aBUCUMOCTD
HANPSKEHHE. BJIEKTPUYECKOTO CONMPOTUBJIEHUS TPOBOJIHUAKA
CormnpoTuBieHue OT €ro JIUIMHBI, INIOMAAU OIEPEYHOTO CEUCHHS
MIPOBOAHUKA. Y IEJIBHOE Y MaTepuaa.
COITPOTUBIICHUE BELIECTBA. HccenenoBanne 3aBUCUMOCTH CUIIBI TOKA,
3akoH Oma 1J1s1 ydyacTka IIPOTEKAIOIIETO Yepe3 PE3UCTOP,
nenu. [TocaegoBaTeabHOe B | OT CONPOTUBIICHUS PE3UCTOPA U HANIPSKEHUSA
[1apajuleNIbHOE COCIMHEHUE | Ha PE3UCTOpe.
MIPOBOIHUKOB. IIpoBepka npaBuiia ClOKEHUSI HATPSKCHUN
Pa6ota u MoiHOCTh IIPU MTOCJEA0BATEIBHOM COEAUHEHNH JIBYX
AIEKTPUYECKOTO TOKA. PE3UCTOPOB.
3akoH [xoyns—JIeHna. IIpoBepka npasuiia Juist CUJIBI TOKA
DNIEKTPUYECKHE LIETH U IIPY NapaJUIETIbHOM COEUHEHUH PE3UCTOPOB.
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l'IOTpC6I/ITCJII/I AnHanuz CI/ITyaHI/Iﬁ IIOCJaCA0BaTCIBbHOI'O U
BHeKTqueCKOﬁ 9HCPIun mapajuiCJibHOIo0 COCANMHCHHA ITPOBOJHUKOB

B 6BITy. KOpOTKOC B IOMAIIHUX JJICKTPHIYCCKHUX CCTAX.

3aMbIKaHHUC Pemenue 3a4a4 C UCIIOJIb30BAHHUECM 3aKOHaA Owma

1 hopmyst pacuéra FMEKTPUIECKOTO
CONIPOTHUBJIEHUS MIPU MTOCIEA0BATEIBHOM U
MapAJUICIIbHOM COEMHEHUHN IMPOBOIHUKOB.
Omnpenenenue paboThl JIEKTPUUECKOTO TOKA,
MIPOTEKAOLIETO YEPES PESUCTOP.

Ornpenenenre MOIHOCTH JIEKTPUUECKOTO TOKA,
BBIAEIAEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HanpshKeHUs Ha Hel. OnpeneneHue
KII/] marpeBareis.

UccnenoBanue npeodpa3zoBaHus SHEPTUU

IIPU OABEME IPy3a JJIEKTPOIBUTATEIEM.
OObsicHEHUE YCTPOICTBA U MPUHIIAIIA JISHCTBUS
JIOMAIITHUX 3JIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OO0BsicCHEHUE TPUYUH KOPOTKOTO 3aMbIKaHUS U
MIPUHIUIIA JEUCTBUS IUIABKUX MPEIOXPAHUTENEH.
Pewenue 3a1a4 ¢ uCIonb30BaHUEM 3aKOHA
Jxoyns—Jlenua

MarauTHbIe SIBICHUS 6 ITocTossHHBIE MArHUTHI. HccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS
BzaumopeiicTBue ITOCTOSIHHBIX MarHuTOB.
MMOCTOSIHHBIX MarHuTOB. N3yyeHne MarHuTHOTO MOJIS MOCTOSIHHBIX
MarauTHoOe moJe. MarHuTOB IIPU UX 0ObEAMHEHUHU U Pa3JIeICHUH.
MarnauTHOE 10J1e 3eMIIH HccnenoBanne MarHuTHOTO B3aUMOICHMCTBUS
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Ipcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenune
AIEKTPOMArHUTOB

B TEXHHUKE. JlericTBHE
MarHUTHOTO MOJIS

Ha IIPOBOIHUK C TOKOM.
DIIEKTPOBUTATETb
MOCTOSIHHOT'O TOKA.
Hcnonb3oBanue
AJIEKTPOABUTATENIEH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPaHCIIOPTE

MOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHuTHOTO MOJIS MOCTOSIHHBIX
MarHuTOB IIPU UX 0ObEAMHEHUU U Pa3ICJICHUH.
[IpoBeneHue ONbITOB IO BU3yalIM3aLUU TOJIS
MOCTOSIHHBIX MarHuTOB.

N3yuenue sABICHUA HAMarHUYMBaHUS BEIIECTBA.
UccnenoBanue nercTBUS JIIEKTPUIECKOTO TOKA
HAa MarHUTHYIO CTPEJIKY.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOLINAX
3aBHCUMOCTb CUJIbI B3aMMOJEHCTBUS KaTyIIK!

C TOKOM M MarHurta OT CWJIbI U HAITPABJICHUS TOKA
B KaTYIIKE.

AHanu3 CUTyalui MPaKTUYE€CKOro0 MPUMEHECHUS
AJICKTPOMArHuTOB (B OBITOBBIX TEXHUUCCKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, METUILIUHE).
N3yyeHne neiicTBUS MAarHUTHOTO TTOJIS

Ha MPOBOJIHUK C TOKOM.

N3ydenue nercTBus 3JIEKTPOIBUTATENS.
N3zmepenue KI1JI anexkTpoaBurarenbHoON
YCTaHOBKH.

Pacrnio3zHaBanue v aHanu3 pa3IMuHbIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHCTIOPT, OBITOBBIE YCTPOMCTBA H JIP.)

24

DJNEeKTpOMarHuTHast
WMHIYKIIUS

Omneitel @apanes. SBnenue
AIEKTPOMAarHUuTHOU
uHaykuuu. [Ipasuno Jlenua.
DJIEKTPOreHepaTop.

OnBITHI 11O HCCIICAOBAHUIO SABJICHUA
C-)JICKTpOMaFHI/ITHOﬁ HHAYKOWHA: UCCIICJOBAHUC
W3MEHECHMI 3HAUYCHUS U HaIIpaBJICHUSA
HMHAYKOUOHHOI'O TOKAa

46



®dusnka. 7-9 knaccwl (0a30BBIN YPOBEHB)

CniocoObl oJTy4eHust
ANEKTPUYECKOU DYHEPTUH.
DIEeKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
MCTOYHHUKAX SHEPTUU

Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME
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9 KJIACC
No HanmenoBaHue KomnuectBo | Ilporpammuoe conepxkanue | OCHOBHBIE BUJIBI ICSITEIBHOCTH O0yYarOIIUXCs
/o pa3aeaoB U TEM 4acoB
y4eOHOro npeaMera
Pa3znen 1. Mexanndeckue siBJIeHUS
1.1 | Mexanuueckoe 10 MexaHu4decKkoe JBUKECHHUE. AHaM3 ¥ 00CyXICHUE PAa3TMIHBIX TIPUMEPOB

JABUKCHHEC U CITOCOOBI
€ro OIIMCaHuA

MarepuranbHas TOUKa.
Cucrema oTcuéra.
OTHOCUTENIBHOCTD
MEXaHHYECKOTO IBUKEHUS.
PaBHomepHoe
IIPSIMOJIMHEVUHOE JBUKECHUE.
HepaBromepnoe
IIPSIMOJIMHEVUHOE JBHKECHUE.
CpenHsisi ¥ MTHOBEHHAs
CKOPOCTb TeJa Mpu
HEPAaBHOMEPHOM JBUKECHHH.
YckopeHnue.
PaBHOyCcKOpeHHOE
IIPSIMOJIMHEWUHOE IBUKEHHUE.
CB00OOIHOE TTaJIEHHE.
OmnbiTel ['anumnes.
PaBHOMEpHOE NBHKEHUE

10 OKPY’KHOCTH.

IIepuon u wactora
obparmenus. Jluneinas u
YIJIOBast CKOPOCTH.

MEXaHHUYCCKOTO TBIKCHHS.

OO0cy>x1eHre TpaHull MPUMEHUMOCTH MOJIEIH
«MarepuaibHasi TOUKa.

Onucanue MeXaHMYECKOTO JIBHKCHUS
pasTuYHBIME CriIoco0aMu (ypaBHEHUE, TabIuIIa,
rpaduk).

AHaJIN3 KU3HEHHBIX CUTYaINH, B KOTOPBIX
MPOSIBIISETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKCHUS.

HabOmroneHne MexaHn4eCKOro ABMKCHUS Tella
OTHOCHUTEJIbHO Pa3HbIX TEJl OTCUETA.
CpaBHeHHE ITyTEN U TPACKTOPUI ABUKEHUS
OJHOTO M TOTO K€ TeJIa OTHOCUTEJIBHO Pa3HbIX
TEJ OTCUETA.

Amnanu3 tekcra ["amuiess 00 OTHOCHTEIbHOCTH
JBU>KEHUST; BHIMOJTHEHUE 3aJaHUI 110 TEKCTY
(CMBICJIOBOE UTEHUE).

OnpeneneHue CpeHel CKOPOCTH CKOJIbKEHUS
OpycKa WM IBUKEHUS IIaprKa M0 HAKJIOHHOM
IJIOCKOCTH.

AHaim3 1 00CykIeHHE ClIOCOO0B
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LlenTpocTpeMUTENHEHOE npUOIMKEHHOTO OTPEIeICHUS] MTHOBEHHON
YCKOpEHHUE CKOPOCTH.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO
IBUKEHUSI (ITapUKa B KUIAKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWIIS | T. T1.).
Omnpenenenue myTH, MPOUICHHOTO 32 TAHHBIH
IIPOMEKYTOK BPEMEHU, M CKOPOCTH TeJia

10 Tpa UKy 3aBUCUMOCTH IyTH PABHOMEPHOTO
JIBUKCHHSI OT BPEMEHH.

OO6cy>x1eHrne BO3MOXHBIX TPUHITUTIOR
JeHCTBHS TPUOOPOB, H3MEPSIOMINX CKOPOCTh
(cnuIOMETpPOB).

Brruncnenue myTa 1 CKOPOCTH MPH
PaBHOYCKOPEHHOM IIPSIMOJIMHEHHOM JIBHYKCHHUH
Tena.

OmnpeneneHye MpORACHHOTO ITyTH B YCKOPEHUS
JBIDKEHUS Teja 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSAMOJIMHEHHOTO
JBIKEHUS TeJla OT BPEMEHHU.

IIposepka eunome3swi: eciu

npU pagHOYCKOPEHHOM OBUINCEHUU

0e3 HauaIbHOU CKOPOCU NYMU OMHOCAMCA
KaK psi0 HeuémHuIxX wucei, mo
coomeemcmayloujue NPOMeHNCymKu 8pemeHu
O0OUHAKOBYL.
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OmnpeneneHre yCKOPEHUs Tella

IIPY PABHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM TIJIOCKOCTH.

W3mepenue neproja u 4acToThl 0OpaIieHUs
T€JIa 110 OKPY’KHOCTH.

Ornpenenenne CKOpOCTH PABHOMEPHOTO
JIBUKEHHS TEJIA 110 OKPYKHOCTH.

Pemenue 3ama4d Ha onpeneneHue
KMHEMATUYECKNX XapAKTEPUCTUK
MEXaHUYECKOTO JBUKECHHS Pa3TUYHBIX BUIOB.
Pacno3naBanue u npuOIMKEHHOE OMKMCaHUE
PAa3JIUYHBIX BUJIOB MEXaHUYECKOTO JBHKEHUS
B IPUPOJIC U TEXHUKE (Ha MpUMepax cBOOOTHO
NaJaloIINX TeJ, IBUKECHUS )KUBOTHBIX,
HEOECHBIX Tell, TPAHCHOPTHBIX CPEACTB U JIP.)

1.2

BzaumoneiicTBue Ten

20

IlepBsIii 3axk0H HproTOHA.
Bropon 3akoH HproToHa.
Tperunt 3akoH HproToHa.
[IprHIMD cyneprio3unuu
CHII.

Cuna ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuia
TPEHUS CKOJIBKECHUS, CUIIA
TPEHUS OKOSI, IPYTUE BUABI
TpPEHUSI.

Cuita TSKECTH U 3aKOH
BCEMHUPHOTI'O TATOTEHHUS.

HaGmronenue u 00Cyx1€HUE OIBITOB

C IBIDKCHHEM TeJla IPU YMEHBITICHUH BIHSTHUS
JIPYTUX TN, MPEMATCTBYIOMIUX TBIKCHHIO.
Amnanns texcra [annes ¢ onucanuem
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH MHEPIIHH;
BBITIOJTHCHHE 33JIaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHE).

OO6cyx1eHre BO3MOXHOCTH BBITTOJTHCHUS
3aKOHA MHEPIIUH B PA3JIMYHBIX CHCTEMaxX
OTCUETA.

HaGmronenue u 00Cyx1eHue MEXaHUYECKUX
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Y ckopenue cBOOOTHOTO
najieHus. /[BrkeHue rmiaHeT
BokpyT CosHua. IlepBas
KOCMHYECKAsi CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBeCHE MaTepuanbHOU
TOYKHU. AOCOTIOTHO TBEPAOE
Teno. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIUIEHHON OChIO
BpanieHusi. MOMEHT CHJIBI.
LlenTp TsKxECTH

SIBJICHUU, ITPOUCXOIAIINX B CUCTEME OTCUYETA
«Tenexka» npu e€ paBHOMEPHOM

Y YCKOPEHHOM JIBH’KEHHH OTHOCHUTEIIBHO
KabuHeTa PU3MKY.

JIENCTBUSA C BEKTOPaMH CHJI: BBIIIOJIHEHUE
3a/IaHUM 110 CIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habmronenue u/vunu npoBeieHHE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS
Tena OT IPWIOKEHHOU K HEMY CHJIBI U MaCChl
Tena.

AHanu3 u 00bsiCHEHHUE SBICHUMN

C HCIIOJIb30BAHUEM BTOPOro 3aKkoHa HproToHAa.
Pemenne 3a1au ¢ MCIOJIB30BaHUEM BTOPOTO
3akoHa Hpr0TOHA M mpaBuiIa CII0XKEHUS CUII.
Onpenenenne KECTKOCTH MPYKUHBI.

AHanu3 cuTyaluii, B KOTOPbIX HAOII0IAl0TCS
ynpyrue aeopmanuu, 1 uX 00bsICHEHHUE

C UCIIOJIb30BaHUEM 3aKOHa | yKa.

Perenue 3a1a4 ¢ UCNOJIb30BaHUEM 3aKOHA
I'yxka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIBXXCHHS OT CUJIbI HOPMAJIbHOTI'O JJaBJICHHUS.

OO6cyxIeHne pe3yabTaTOB UCCIICTOBAHMS.
Omnpenenenue K03 HUIUECHTA TPSHUS
CKOJIBKCHHUS.

N3mepeHue Cuitbl TPEHUS TTOKOSI.
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Pemenue 3agau ¢ UCNoJb30BaHUEM (POPMYJIIbI
JUTSI CHUTBI TPEHUSI CKOJTBKEHUSI.

AHanu3 IBWKEHUS TN TOJIBKO MO IeUCTBUEM
CHJIBI TSKECTH — CBOOOHOTO TAJICHUS.
OO0bsicHEeHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO Ma/IeHUs OT MACCHI TeJa.

OueHKa BeJIMYUHBI CUJIbI TATOTEHUS,
JEHUCTBYIOIIEH MEXIY ABYMS TEIaMH

(1 pa3HBIX Macc).

AHanu3 IBMKEHUS HEOSCHBIX Tell

TIOJT ICHCTBHUEM CHJIBI TATOTCHHSI

(C UCTIOJTE30BaHUEM JTOTIOJTHUTEIBHBIX
VMCTOYHUKOB HH(GOPMAIIHH).

Pemmenne 3aga4 ¢ HCTIOIB30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (DOPMYJIBI

JUTSL pacy€Ta CHIIBI TSDKECTH.

AHaJIN3 OPUTUHATILHOTO TEKCTA,
OTIMCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMHPHOTO TATOTEHUS; BBITIOJTHEHUE 3aJaHUH
10 TEKCTY (CMBICIIOBOE UTEHUE).

HalGmronenue u 00CykeHre OMbITOB

10 U3MEHEHUIO Beca Teyia IPU yCKOPEHHOM
JIBKEHUU.

AHanu3 yCJlIOBUi BOSHUKHOBEHU S HEBECOMOCTH
U TIEPETPY3KH.

Permenwne 3agau Ha onpeeneHUe Beca Tena

B Pa3JIMYHBIX YCIOBHSIX.
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AHanu3 cui, IeUCTBYIONIUX HA TEJO,
MOKOSAIIIEECs] Ha OMope.
OrnpeneneHue HUEeHTpa TAKECTU PA3IUYHbBIX TEll

1.3.

3aKOHBI COXpaHCHUA

10

Nmnynsc Tena. M3menenue
umMnyJibca. IMynbC CUIIbL.
3aKOH COXpaHEHHUS
nMIyJibca. PeaktuBHoe
IBUKCHUE.

Mexanudeckas paborta u
MOIIHOCTh. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHEPTUH U
paboTsl. [loTeHnmanbpHas
DHEPrus Teja, HOJHITOrO
HaJ| IOBEPXHOCTHIO 3€MIIH.
[ToTeHmanbHas sHEprUs
CKaTOM IPYKHUHBI.
Kunernueckas sueprus.
Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS
MEXaHUYECKON JHEPTUU

Hab6mronenue u o0Cyk1eHUEe OTBITOB,
JEMOHCTPUPYIOLIUX NIEPEAYY UMITYJIbCA

IIPU B3aUMOJEHCTBUM TEJI, 3aKOH COXPAHEHUS
UMITyJIbCa MPU aOCOJIOTHO YIPYTOM U
HEYIIPYTrOM B3aUMOJICUCTBUU TEI.

AHan3 cUTyalui B OKpY>Karollen KU3HU

C MCIOJIb30BaHUEM 3aKOHA COXPAaHEHHUS
MMITYJIbCA.

Pacnio3HaBaHue sIBIEHHS pEAKTUBHOTO
JBH>)KCHUS B IPUPOJAE U TEXHUKE.
[IpumMeHeHne 3aK0HAa COXPAaHEHHs UMITYJIbCa
JUTA pacyéra pe3yJIbTaTOB B3aUMOJICMCTBUS TEI
(Ha mpuMepax HEYNPyroro B3auMoJeHCTBHUS,
YOPYroro HEHTPaIbHOIO B3aUMOJIEUCTBHS IBYX
OJIMHAKOBBIX TEJI, OAHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemienue 3a1au ¢ UCMOJIb30BAaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Omnpenenenue pabOThI CUITBI YIPYTOCTH

py NOABEME Tpy3a C UCHOJIb30BAHUEM
HEMOJIBUYKHOTO U MOABUKHOTO OJIOKOB.
N3mepenne MOITHOCTH.

N3Mepenne noTeHIMaabHOU SHEPTUH YIIPYTO
nehopMUPOBAHHON MPYKUHBI.
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N3MmepeHne KWNHETUYECKOW SHEPTUHU TeNa

10 JJIMHE TOPMO3HOTO ITYTH.
DKCIEPUMEHTAIbHOE CPABHEHUE N3MEHEHUS
IIOTEHIMAJIbHOW U KUHETUYECKOM DHEPTUM Tena
MIPU ABMYKEHHUH 110 HAKJIOHHOW ITOCKOCTH.
DKCIepUMEHTalbHas IPOBEPKA 3aKOHA
COXPaHEHUSI MEXAHUYECKON SHEPTUH

pu cBOOOAHOM IaJICHUU.

[IpumMeHeHne 3aKOHA COXPaHEHHUS
MEXaHUYECKON SHEPTUM IS pacueTa
NOTEHIUAJIBHOW U KUHETUYECKOW DHEPIruH Tea.
Pemenue 3amay ¢ UCIonb30BaHUEM 3aKOHA
COXPAHEHUS MEXaHNYECKOU JHEPTUU

Hroro no pazneny 40

Paznen 2. Mexanuveckue KoJae0aHUS U BOJHbI

2.1 | Mexaauueckue 7 KonebarensHoe nBmxkenue. | HaOmronenue konebanuii moq JeCTBUEM CHJT

KoJeOaHms OCHOBHBIE XapaKTEPUCTUKU | TSDKECTH U YIPYTOCTU U OOHAPYKEHHE

KOJIeOaHUM: TIEPUO]T, oA00HBIX KOJIEOAHUI B OKPYIKAIOIIIEM MHUPE.
94acTOTa, aMILIUTY1a. AHanu3 kojie0aHuM rpy3a Ha HUTU U
Marematuyeckuii u Ha npy>kuHe. OnpeieseHne 4acTOThI
MPY>KUHHBINA MasTHUKH. KOJIeOaHWM MaTeMaTUYECKOT0 U IIPY>KMHHOTO
[IpeBpamenue sHepruu MAasITHUKOB.
pH Kosie0aTeTbHOM Hab6nronenue u 00bSICHEHHE SBICHUS
TIBUKEHUH. pe3oHaHca.
3aTyxarolue KoueOaHus. HccnenoBanre 3aBUCUMOCTH TTEPHO/IA
BrinyxneHHbIe Kosle0aHus. | KoeOaHUid TOIBEIICHHOTO K HUTH TPY3a
Pe3onanc OT JIJIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH TEPHOIa KOJIeOaHU
rpy3a, NOJBEIICHHOTO K JIEHTE, OT MacChl Ipy3a.
HaGmronenue u o0CyxeHre ONbITOB,
JTEMOHCTPUPYIONTUX 3aBUCUMOCTh TIEPHOIA
KOJI€OaHMI MPYKMHHOT'O MAsITHUKA OT MACChI
rpy3a U )XECTKOCTH IIPYKUHBI.

[IpuMeHeHre MaTeMaTUYECKOTo U NPy KUHHOTO
MasITHUKOB B KQUECTBE MOJICJICH JIJIsI ONUCAHUS
KOJIeOAHUM B OKPYIKaIOIIEeM MHUpE.

Peiienue 3a1a4, CBSI3aHHBIX C BBIYUCICHUEM
VI OIIEHKOM YacTOTHI (TIEpro/ia) KojieOaHmit
H3zmepenue yckoperust c60600H020 nadenust

MexaHnnueckue 8 MexaHnyeckue BOJIHBI. OOHapy’KeHue U aHAJIU3 BOJIHOBBIX SIBJICHUN
BOJIHBI. 3BYK CBolicTBa MEXaHUUECKHUX B OKpY’KaroIleM MHUpE.
BoJH. [IpononeHbIe Habmroienue pacnpoctpaHeHus IPOAOIbHBIX
HOoIEepEeYHbIe BOIHEL. /IIMHA | 1 ONepeYHbIX BOJIH (Ha MOJIENN) U
BOJIHBI U CKOPOCTb €€ 0oOHapyXeHUE aHAIOIMYHBIX BU/I0B BOJIH
pacnpoCTpaHEeHusl. B IIpUpO/Ie (3BYK, BOJHBI HA BOJIE).
MexaHnuyeckre BOJIHbI Brrancnenue JUIMHbBI BOJTHBI B CKOPOCTH
B TBEP/IOM Telle, pacnpocTpaHeHUs 3BYKOBBIX BOJIH.
CEHCMUYECKUE BOIHBI. DKCIEPUMEHTAIBHOE ONPEIEIICHUE TPAHULL
3Byk. [’ pomMKoOCTb 3BYyKa U YaCTOThI CJIBIIIUMBIX 3BYKOBBIX KOJICOaHHH.
BbICOTA TOHA. OTpaskeHHe Ha6nronenue 3aBUCHUMOCTH BBICOTHI 3BYyKa
3Byka. UH(]pa3Byk u OT YacTOTHI (B TOM YHCJIE, C UCTIOIb30BAHUEM
yJIBTPa3BYK MY3bIKaJIbHBIX HHCTPYMEHTOB).

Habmronenue u 00bsICHEHUE SBIIEHUS
aKyCTHYECKOTO PE30HAHCA.
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AHanmM3 OpUTrHHAIBHOTO TEKCTA, TTOCBAMIEHHOTO
WCIIOJIB30BaHUIO 3ByKa (MJIM YIbTPa3BYyKa)

B TEXHUKE (IXOJIOKALIUS, YIbTPA3BYK

B MEJUIIMHE U Jp.); BBIIIOJIHEHUE 3a/IaHUN

10 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazuneny

15

Pa3znes 3. D1eKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJHBI

3.1 | DmexTpoMarHuTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOIIUX
noJie u DNEKTPOMArHUTHBIC BOJHBI. | B3AUMOCBSI3b AIEKTPUYECKOTO U MArHUTHOI'O
AJIEKTPOMArHUTHbIE CaoiicTBa MOJIEH.

BOJIHBI AIEKTPOMATHUTHBIX BOJIH. DKCNepUMEHTANIBHOE U3YUEHHE CBOMCTB
[Ikana 3JIEKTPOMArHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIC
BOJIH. Mcnons3oBanue C TIOMOITLI0 MOOMIIBHOTO Tee(OHA).
AIEKTPOMArHUTHBIX BOJIH AHanm3 peHTT€HOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YEJI0BEYECKOr0 OpraHmn3ma.
DJEKTPOMarHuTHasA IPUPOJa | AHAJIM3 TEKCTOB, OMMCHIBAIONINX MTPOSIBICHUS
cBera. CKOpOCTh CBETA. JIEKTPOMArHUTHOT'O U3JTyYEHHUsI B IPUPOJIE:
BonHOBBIE CBOMCTBA CBETA | )KMBBIC OPTaHU3MBI, U3TyUYCHUS HEOSCHBIX TeIT
(CMBICIOBOE UTEHHE).
Pacnio3HaBanue 1 aHamM3 pa3andHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aau ¢ ucnonb3oBaHueM Gopmyii
JUTSI CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Hroro no pazgeny 6
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Pasnena 4. CBeToBbIC ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETa

JIyueBas mozeInb CBETA.
Hcrounuku ceera.
IIpsmonuHeliHOe
pacrpoCTpaHEHUE CBETA.
3atmenus ComnHua v JIyHbI.
OTtpaxxenue cBera. [lnockoe
3epKayio. 3aKOH OTPaKEHUSI
CBETA.

[Ipenomiienue cBera. 3aKOH
npesioMiieHus ceeta. [losHoe
BHYTPEHHEE OTPaKECHUE
ceeta. Mcnonp3oBanue
MOJTHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBO/IAX

Hab6mronenue onbIToB, IEMOHCTPUPYIOIITUX
SIBJIEHUE MPSIMOJIMHEHHOTO paCIIPOCTPAHEHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJTYTEHN),

Y UX UHTEPIIPETALNS C UCTI0JIb30BAHUEM
MOHATHS CBETOBOIO JIyya.

OOBsiCHEHUE U MOJICITUPOBAHNE COTHEYHOTO U
JYHHOTO 3aTMEHUH.

HccnenoBanue 3aBUCUMOCTH YTila OTPAXKEHUS
CBETOBOTO JIyua OT yTJia MaJICHUs.

N3ydenue cBONCTB M300paKeHUsl B INIOCKOM
3epKare.

Habmaronenue u 00bICHEHHE OITBITOB

IO TTOJTYYEHUIO N300PKEHHI B BOTHYTOM U
BBITTYKJIOM 3epKajiax. HaGmonenue u
00BSCHEHHE OIBITOB IO MIPEJIOMJICHUIO CBETA
Ha IPaHUIIE Pa3IMYHBIX CPEJl, B TOM UHCIIe
OMBITOB C MOJIHBIM BHYTPEHHUM OTPaKEHHUEM.
HccenenoBanne 3aBUCUMOCTH yIJIa
MPEJIOMIICHUS OT yIJIa TaJIeHUs] CBETOBOTIO JTyua
Ha TPAHULE «BO3IYX—CTEKIIO.
Pacrnio3zHaBanue sIBJICHUN OTPaXEHUS U
MPEJIOMJICHUS CBETa B TTIOBCETHEBHOM KU3HH.
Anann3 1 00bICHEHUE SIBJICHHUS ONITHYECKOr0
MHUpaxa.

Pemrenne 3a1a4 ¢ MCIOIbL30BaHUEM 3aKOHOB
OTPAKECHUS U TIPEJIOMJICHHS CBETa
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4.2 | JIMH3bI U ONITHYECKHE 6 JIunza. Xox myuedt B munze. | [lonmydenue n3o0paxeHuit ¢ MOMOIIbIO
npuOOopbI OnTtuyeckas cucrema coOuparoliel U paccenBaroleH JIMH3.
dotoanmapara, Mukpockomna | OnpeneneHue (pOKyCHOro pacCTOSHUS U
u Teneckona. ['ma3 kak ONTUYECKOM CUJIBI COOMPAIOIIEH JTHH3BI.
ONITUYECKasi CUCTEMA. AHanu3 ycTpoHCTBa U IPUHIIAIIA ICHCTBUS
brmuzopykocTs u HEKOTOPBIX ONTHYECKUX IPUOOPOB:
JaTbHO30PKOCTh ¢doToanmnapara, MUKpPOCKOTA, TEJIECKOIA.
W3y4yeHne Mo/IeH ria3a Kak ONTHYECKON
CUCTEeMbI. AHAIN3 SIBJICHUN OJTU30PYKOCTH
U 1aJTbHO30PKOCTH, TIPUHIIAITA ACHCTBHS
OUYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxenue 6enoro ceeta Hab6mronenue pasznoxenus: 6e1oro ceeta
CBETa B CIIEKTP B criekTp. OnbITel HpIOTOHA. | B CHIEKTP.
CrnoxeHue CeKTpaIbHbIX Habmtonenue u 00bsICHEHHNE OTBITOB
1BeToB. [lucnepcus ceeta 10 TIOJTYYEHHUI0 OEJIOTO CBETa MPH CIOKCHUU
CBETa Pa3HbIX I[BETOB.
[IpoBenenue u 00bICHEHUE ONBITOB
10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX
HaOJII0/ICHUH Yepe3 1IBETOBbIC (PUITBTPHI
(LIBETHBIC OYKH)
Hroro no pasgeny 15
Pa3znen S. KBaHTOBBIC SIBJICHHUS
5.1 | Ucniyckanue u 4 Omeitel Pezepdopaa u O6cyxnenue 1enmu onbIToB Pesepdopaa

IOTJIOMICHUE CBCTA
aTOMOM

IJ1aHeTapHasa MOJCJIb aTOMaA.

Mopenb atoma bopa.
Hcenyckanne u noryionieHme

1O UCCJICAOBAHHUIO aTOMOB, BBIABHXKXCHUC
THUIIOTE3 O BOSMOJKHBIX PE3YyJIbTaTaX OIIbITOB
B 3aBMCUMOCTH OT MMpCAIOoJaracMoro CTpoCHus
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cBera aToMOM. KBaHTHI.
JInHenyaTble CIEKTPHI

aToMOB, (hOPMYJTUPOBAHKE BHIBOJIOB

Y3 PE3yJbTATOB ONBITOB.

OO0cy>x1eHre TPOTUBOPEUHM TUTAHETAPHOM
MOJIEJIA aTOMA U OCHOBAHUM I TUIIOTE3bI
Bopa o crarmonapHbIx opOUTax AIEKTPOHOB.
HaOmronenne CIuiomHeIX U JIMHENYATHIX
CIIEKTPOB U3JIy4YE€HUs PA3JINYHBIX BEIIECTB.
OOBbsiCHEHUE TMHEWYATHIX CIIEKTPOB U3ITyYSHUS

52

CrtpoeHre aTOMHOIO
aapa

PannoaktuBHOCTh. ANb(ha-,
0eTa- ¥ raMMa-u3IIy4eHusl.
CtpoeHue aTOMHOTO spa.
Hyxnonnas monens
aTOMHOTO sA11pa. M30TOIIbL.
PagnoakTuBHBIC
npespaiieHus. [lepuon
MOJTypacriajia aTOMHBIX SJI€p

OO6cyxaeHre BO3MOXKHBIX TUIIOTE3 O MOJEISIX
CTpPOCHHS sApa.

OrmpenenieHre cocTaa saep 1o 3aIaHHbIM
MAacCOBBIM U 3aPsI0BbIM YHCIIAM H

TI0 MOJIOKEHHUIO B IEPUOIMYECKON CUCTEME
3JIEMEHTOB.

AHanmn3 U3MEHEHHUsI COCTaBa s/Ipa U €ro
TIOJIOKEHUSI B TIEPHOINYECKON CUCTEME

P O-PaJMOAKTUBHOCTH.

HccrnenoBanue TPeKOB 0-4aCTHI] 10 TOTOBBIM
dororpadusim.

OOHapy>XKeHHE U H3MEPEHUE PATHAITUIOHHOTO
(oHa ¢ TOMOIIBIO JO3UMETPA, OIICHKA €T0
MHTEHCUBHOCTH.

Ananm3 OMOJIOTUYECKUX U3MEHEHH,
IPOUCXOISAIINX MO IEHCTBUEM
PallMOAKTHBHBIX H3ITyYCHUH.

M cnonp30BaHue painOAKTUBHBIX U3ITy4eHHH
B MEUIINHE
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5.3 | SlnepHble peakiuuu 7 Snepubie peakuuu. 3akonsl | Perenue 3a/1a4u ¢ KCHOJIb30BAHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXpaHEHUsI MaCCOBBIX U 3apsAI0BbIX YUCEI
MacCOBOI'O YHCEIl. DHEPrUsl | Ha ONpeesieHUE Pe3yIbTaToOB SACPHBIX
CBSI3M aTOMHBIX siiep. CBs3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MacChl M DHEpruM. Peakunyu | HEeBO3MOXKHOCTHU SJIEPHOM pEaKIIUH.
CUHTE3a U JACIICHHUS sJIEP. OLeHKa YHEPTUH CBS3H SIAEP C UCIIOJIB30BAHUEM
Hcrounuku sHeprun ConHua | popmyssl DWHINTEHHA.
U 3BE31. SnepHas OO6cy:x1eHne MepCreKTUB UCTIONb30BAHMS
sHepreTuka. /lencreus YIIPaBIISIEMOI0 TEPMOSAAEPHOIO CUHTE3A.
paniMoaKTUBHBIX U3MyYeHU | OOcyXIeHue MPEeUMYIIECTB U 3KOJOTHIECKIX
HAa JKUBBIE OPTraHU3MBbI npo6JieM, CBSI3aHHBIX C SACPHOM SHEPTreTHKOM
Hroro no pazneny 17

IHoBTOpPHUTEIHLHO-00001IAO AT MOTYJIb

[loBTOpEHUE N
000011eHne
CoJlepKaHus Kypca
bu3uky 3a 7-9 KIaccel

9

Cucremaruzanus u
0000111eHIE TPEIMETHOTO
COJIEp>KaHus U OIbITa
JESITeIbHOCTH,
pUOOPETEHHOTO

IIpU U3YYEHHUU BCETO Kypca
(uU3MKN OCHOBHOTO OOIIETO
oOpa3oBaHUs.

IToaroroBka K OCHOBHOMY
roCyJ1apCTBEHHOMY
9K3aMeHy M0 (pr3HKe

JUIs1 OOyYaroImuXxcs,
BBIOpABIINX 3TOT Y4EOHBII
npeaMer

Brinmonnenue yueOHBIX 3a/1aHu#, TPEOYIOIINX
JEMOHCTpAIMA KOMIIETEHTHOCTEH,
XapaKTePU3YIOIIHUX €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

— MPUMEHEHHUS MOJIYYEeHHBIX 3HAaHUI

JIJIS1 HAYYHOT'O 00BsICHEHUS (PU3UYECKHUX
SBIICHUU B OKPYKarOLIEU IPUPOLE,

B [TOBCETHEBHOM KU3HU U BbISBIICHUS
(bu3MYECKUX OCHOB Psiia COBPEMEHHBIX
TEXHOJIOTHH;

— MPUMEHEHHU S OCBOCHHBIX
AKCIIEPUMEHTAIILHBIX YMEHUHN

TUTSI KCCTIEIOBAaHMS (PU3UUYECKUX SIBJICHU,
B TOM YHCJI€ JJIsl IPOBEPKHU TUIIOTE3
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Y BBIBJICHUS 3aKOHOMEPHOCTEM.

Pewrenne pacu€THbIX 3a1a4, B TOM YHCIIE
MPEANOoJaralonX UCIOIb30BaHUe (PU3NYECKUX
MO/IeJIEl U OCHOBAHHBIX Ha COAEPKaHUH
Pa3IMYHBIX PA3AEIOB Kypca GU3HKHU.
BrlnonHeHue 1 3aiuTa rpynmnoBbIX WU
WHIUBUY JIbHBIX IPOEKTOB, CBA3aHHBIX

C coJiep>KaHueM Kypca (pU3uku

Hroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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