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®enepanpHas padoyas mporpaMma 1o ydebHomy npeamery «®Dusukay (0a30BblIil
ypoBeHb) (mpeameTHas oOnacTh «EcTeCTBEHHO-HaydHblE TMPEIMETH») (Haiee
COOTBETCTBEHHO — Iporpamma 1o (usuke, (pusuka) BKIIOYAET MOSICHUTEIbHYIO 3aITUCKY,
coJepkaHue oOydeHus, IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI IO (U3UKE,
TEMaTUYECKOE TUIAHUPOBAHUE.

MNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO 00111er0 00pa30BaHUsI COCTaBJICHA Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBarenbHON mporpammsl, npeacTtaBieHHbIXx B GI'OC OO0, a takxec
yaétoM (penepanpHOU paboueil mporpaMMbl BocUTaHusS U KOHIENMIIUK TTPEno1aBaHus
yueOHoro npenmMera «Puznkay.

ConepxxaHue mporpaMmbl MO  (U3MKE HANpaBlIeHO Ha  (QopMHUpOBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYaIOIUXCSl U OPTaHU3ALNI0 U3YYeHUs (PU3UKU
Ha JEeATEJIbHOCTHOM OCHOBE. B mporpamme mno ¢usmke y4UTHIBAIOTCS BO3MO>KHOCTH
yueOHoro mnpeamera B peanuzanuu TpedboBanuii PI'OC OOO k MmIAHUPYEMBIM
JUYHOCTHBIM M METaNpeIMETHBIM pe3yJibTaTaM OOYYEHHUS, a TaKKe MEKIPEIMETHbBIC
CBS3M ECTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOIO OOUIETO
oOpa3zoBaHus.

[IporpamMma no (u3uKe ycTaHaBIMBAET paclpeleleHue yueOHOro Marepuana Io
rojiaMm oOy4denus (1o Kjiaccam), mpejiaraetT HpUMEPHYIO OCIEI0BAaTENbHOCTD U3YUEHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHsI IPEIMETHOIO COAEP/KAHUS U yUETE BO3PACTHBIX
0COOEHHOCTEN 00yUYaroIIUXCS.

[Iporpamma no ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHUSI METOAUYECKON MOMOLIH
YUUTEINIO B CO3JaHUU paboyeil mporpaMmbl IO y4eOHOMY MPEAMETY.

®duszuka SBISIETCS CUCTEMOOOPa3yIOIIUM JJIsi €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
NPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XMMHEH, OUOoruel, acTpoHoMHer u (usnyeckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa, MPEAOCTaBIsAeT HauOoyee SICHbIC
oOpa3ipl NMPUMEHEHMs] HAyYHOIO METOJAa IO3HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUHN O MUPE.

Onna w3 TIaBHBIX 3ajad  (PU3UYECKOrO0 O0Opa3oBaHMsI B CTPYKType OOIIEro
00pa30BaHus COCTOUT B (POPMUPOBAHNHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH U UHTEpeca
K Hayke y oOy4aroniuxcsi.

Nzyuyenne ¢usmku Ha 0a30BOM YpPOBHE IMPEAINONAracT OBJAJACHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMU, XapaKTEPHU3YIOIMMHU €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTD:

HAY4YHO OOBSCHSTH SBJICHUS,

OLICHMBATh ¥ MOHUMATh OCOOCHHOCTH HAyYHOTO UCCIIEJOBAHMS; MHTEPIIPETUPOBATh

JaHHBIE U MCIOJIb30BAaTh HAyUYHbIE J10KA3aTEIbCTBA
JUTSI TIOJTYYEHUSI BBIBOJOBY.



[enu n3yuenus GU3NKU Ha YPOBHE OCHOBHOTO 001IIeT0 00pa30BaHUsI OTPEIEICHBI
B Konnenmuu mnpenonaBanus yudeOHoro mnpeamera «®duszmka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccuniickon ®enepanun, peaNn3yIOIUX OCHOBHBIE
oOmieoOpazoBareNbHble  TPOrpaMMmbl,  yTBepkAEHHOW  pemieHueM  Komieruu
MunucrepcTBa npocseiienus Poccuiickoit @eaepannu (mpotokon ot 3 aexadps 2019 r.
Ne TIK-48BH).

Lenu nzydyeHust pu3nku:

NpUOOpEeTEeHUE HMHTEpeca M CTPEMIICHUS OOy4arouuxcs K HAyYHOMY H3YUYCHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaTIbHBIX H TBOPUECKHUX CIIOCOOHOCTENH;

pa3BUTHE TMPEJICTABICHUNA O HAYYHOM METOJle¢ MO3HaHUA U (HOPMUPOBAHHE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYXKAIOLIUM SBJICHHSIM;

(dopMupOBaHHE HAay4YHOTO MHPOBO33PEHUS Kak pe3yjibTaTa H3y4eHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAAMEHTAIBHBIX 3aKOHOB (DM3HKU;

(opMHpOBaHHE TMPEACTABICHUNA O POIU (UMKH U1 Pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUIA;

pa3BUTHE MPEICTABICHUNH O BO3MOXHBIX cepax Oyaymend npodeccuoHalIbHOU
JESITEIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K JaJbHENHIIEMY OOyUYEHHUIO B ATOM
HaIlpaBJICHUU.

JlocTikeHre 3THX LieJield NpOorpaMMbl 10 (PU3MKE HA YPOBHE OCHOBHOTO OOILIETrO
oOpa3oBaHMsI 00ECTIEUNBAETCS PELICHUEM CIEAYIOLIUX 3a]1a4:

OpUoOpeTeHNEe 3HAHUW O JUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAHHYECKHUX,
TEIJIOBBIX, JICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpETECHUE YMEHUW OINUCHIBAaTh W OOBSACHIATh (PU3NUECKUE SIBICHUSC
MCIIOJIb30BaHUEM MTOJTYYEHHBIX 3HAHU;

OCBOCHHME METOJOB PELICHUS IMPOCTEHINUX PACUYETHBIX 33Ja4 C HMCIOJIb30BAHHEM
bu3YeCKUX MOJIENICH, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMM HaOMI0aTh TPUPOJIHBIC SBICHUS W BBITIOJHATH OIIBITHI,
nabopaTtopHble pabOThl W IKCHEPUMEHTAIbHbIE MCCIEAOBAHUSA C HCIOJIb30BaHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMalen (HU3NIECKOTO COACPKaHUs, BKIIIOYAS
UH(DOpPMAIIMI0O O COBPEMEHHBIX JOCTIKEHUAX (U3HKH, aHalIU3 MU KPUTUYECKOE
OlICHMBaHUE MHHOPMAIINH;

3HAKOMCTBO CcO cdepamu MpodheCCHOHAIIBHOW  AESATENbHOCTH, CBS3aHHBIMU
C (QU3MKOH, U COBPEMEHHBIMH TEXHOJOTUSIMU, OCHOBAaHHBIMM Ha JOCTHXKEHUAX
(bU3NYEeCKON HAYKH.

Ha wusydyenme ¢usnku (0a30BBIi ypOBEHb) Ha YypPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus oTBOAUTCS 238 4vacoB: B 7 kiacce — 68 4dacoB (2 yaca B HEJIEN0),B
8 knacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEZIEIIO).

[Ipennaraemelii B mporpamme no Gpu3MKe nepedeHb 1a00paTopHbIX padOT U OMBITOB
HOCUT PEKOMEHJATEeNbHBIA  XapakTep, YYHUTENlb JelaeT BbIOOp MPOBEIACHUS
7a00paTOpHBIX pabdOT M  OMBITOB C YYETOM HMHAMBUAYAJIbHBIX OCOOEHHOCTEH
OOy4JaromMxcsi, CIHUCKa DSKCIEPUMEHTAIBHBIX 3aJaHul, MpeajiaraéMbiX B paMKax
OCHOBHOTO rOCY/IapCTBEHHOTO SK3aMeHa 1o (pu3mke.



COJEPXAHUE OBYYEHUA

7 KIIACC
Paznen 1. @usuka u eé poJib B NO3HAHUH OKPYKAKOLIEro MUpPa
®usuka — Hayka o0 mnpupone. SBimenus npupoxasl. PU3NUECKHE SBIICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BennuuHbl. 3Mepenne puznueckux BeanunH. Puznyeckue npuoopsl.
[TorpemHocTs n3MepeHnii MexxnyHapoaHasi CucTeMa eIMHMUII.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HAayKd  H3Y4alOT  IPHUPOAY.
EctecTBeHHO-HAYUYHBIN METOJ MO3HAHUS: HA0II0/IeHNE, ITOCTAHOBKA HAYYHOTO BOIIPOCA,
BBIJIBIDKEHUE TUTIOTE3, SKCIIEPUMEHT IO TIPOBEPKE TUTIOTE3, 00bICHEHNE HAOII0aeMOro
aByieHHs. OnucaHue GU3NYECKUX SBJICHUN C TOMOILBIO MOJEIEH.

Jlemoncmpayuu
MexaHnuyeckure, TeIIOBBIE, JICKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUA.

dusznueckue NpudOPHI U NMpoLeaypa NPSIMbIX U3MEPEHUI aHAIOTOBBIM U LU(POBBIM
IpUOOPOM.

JlabopamopHhwvie pabomul u onvimol

OnpeneneHre UEHbI JEIEHUS KAkl K3MEPUTEIBHOTO PUOOpa.

N3mepenne pacCTOSHUMN.

N3mepenune 00bEMa )KUIKOCTH U TBEPIOTO TeENA.

OnpeneneHne pa3MepoB MaJbIX TEI.

N3mepenne temnepaTypsbl IIpYA MOMOIIHN KUAKOCTHOTO TEPMOMETPA U JATYUKA
TEMIIEPATYPHI.

[IpoBeneHne uccnenoBaHus MO MPOBEPKE TMIOTE3BI: NAIBHOCTH IMOJETA IIAPUKA,
NYIEHHOTO FTOPU30HTAIIBHO, TEM 00JIbIlIe, YeM OOJIbIlIE BBICOTA ITYCKA.

Pa3nen 2. [lepBoHayasibHbIe CBeJeHUs] 0 CTPOCHUM BelllecTBa

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JMCKPETHOE CTPOECHHE BELIECTBA.

JIBrmxeHne yactul BeniectBa. CBsI3b CKOPOCTH IBUKEHUS YACTUI] C TEMIIEPATYPOIl.
BbpoyHoBckoe aBuxenue, nuddysus. BzanmoaencTere yacTuil BeIECTBA: TPUTSHKEHUE
Y OTTAJKWBaHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOECHUE Ta30B, JKUAKOCTEH H TBEPABIX
(KpUCTaINTMYECKUX) Tel. B3auMocBsi3b MEXIy CBOMCTBAMHM BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U KX aTOMHO-MOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmtonenue OpoyHOBCKOTO JIBHXKCHUSI.

Habmronenue nuddysuu.

HaGnronenue sBiieHuid, OOBSCHSIONIMXCS TMPUTSHKCHUEM WM OTTaJIKWBaHUEM
YJaCTHI] BEIICCTRA.



JlabopamopHwvie pabomul u onvimol

OrneHka guaMeTpa aToMa METOJIOM PSZIOB (C UCTIONIb30BaHUEM (oTorpaduii).

OnbITHl IO HAOIIOJIEHUIO TEIIJIOBOTO PACHIMPEHHUSI Ta30B.

OnbITEl IO OOHAPYKEHUIO JEHCTBUS CUJT MOJICKYJISIPHOTO MPUTSIKEHUS.

Pa3nen 3. JIBuskeHue M B3auMOAeiicTBUE TeJl

Mexannueckoe aBuxeHue. PaBHoMepHOE U HepaBHOMEpHOE JiBHxKeHUE. CKOpOCTh.
CpenHsis CKOpOCTh IPYU HEPABHOMEPHOM JABMKEHHUH. Pacu€T myTH 1 BpEMEHH JBUKECHMUS.

SBneHne nHepurU. 3aKOH MHEpUMHU. B3anMoielicTBrE TEN Kak IPUYMHA U3MEHEHUS
CKOpPOCTH IBWKEHMS Tel. Macca Kak Mepa MHEPTHOCTH Tena. 1InmoTHocThs BemecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00bEMA BEIlleCTBA.

Cuta kak XapakTepucTuka B3auMozeicTBus Ten. Cuia ynpyroctu u 3akoH ['yka.
N3mepenue Cuilbl ¢ TOMOIIBIO TMHAMOMETpA. SIBIEeHNE TATOTEHUS U cuiia TshkecTh. Criia
TSKECTH Ha Apyrux IuaHerax. Bec tena. HeBecomocTs. CrioxkeHne cuil, HapaBIEHHBIX
no ogHoM mpsimoil. PaBHomelctByromas cui. Cuna TpeHus. TpeHue CKOJbKEHHS U
TPEHUE NOKOsl. TpeHue B IpuUpoie U TEXHUKE.

Jlemoncmpayuu
HaGnronenue MexaHnuecKkoro IBMKEHHUS Tela.
N3mepenne ckopocTy MPSIMOJIMHEHHOTO JIBUKECHMUSI.
HaOntonenue siBieHUsI THEPIUU.
Hab6nronenue u3meHeHus CKOpoCTH MPH B3aUMOCHCTBUU TEll.
CpaBHEeHUE MacC IO B3aUMOJICCTBUIO TEII.
Cio)xeHue CuJl, HapaBJICHHBIX 110 OJTHOM MPSAMOIA.

JlabopamopHwvie pabomul u onvimol

OrnpeneneHrue CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapUKa B KUIKOCTH, MOJIETH
AIEKTPUUYECKOTO aBTOMOOMIIS U TaK JaJiee).

Omnpenenenue cpeHEN CKOPOCTU CKOJIbXKEHUSI OpyCcKa WM IIapuKa [0 HAaKJIOHHOU
IJIOCKOCTH.

Ornpenenenne IOTHOCTH TBEPIOTO TENA.

OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTXKEHUS (JeopManun) npyKUHBI
OT MPWIOKEHHON CHJIBI.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT Beca TeJa
Y XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjenne TBEPABIX TeJl, J)KUAKOCTEH M ra30B

Hanenue. CrocoObl yMEHBIIEHUS W YyBEJIWYEHMs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJIEHUS raza oT 00bEma, Temneparypsl. [lepenaya gaBiaeHus: TBEPIbIMU
TeaMM, JKUAKOCTAMH M Ta3amu. 3akoH [lackama. IlHeBMaTMyeckne MalIWHBI.
3aBUCUMOCTh JIABJICHHUSI JKUJKOCTH OT TIIyOMHBL. ['MIpocTatuueckuili mapajokc.
CooOmatromuecs cocynbl. ['uipaBindeckue MexaHU3MBbl.

Atmochepa 3emum u armocepHoe pgamieHue. I[IpuumHBI CyIECTBOBAHMS
BO3yIIHON 00o0souku 3emau. OnbiT Toppuuennu. M3mepenue atmochepHOTro



JaBJI€HUs. 3aBUCUMOCTbh aTMOC(EPHOro AABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 1715t U3MEpeHns aTMOCHEPHOTO JTaBICHUS.

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

Llemoncmpayuu

3aBUCUMOCTH JIaBIICHUS Ta3a OT TEMIIEPATYPHI.

[lepenayda naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobuiaroiuecs cocy/bl.

I'mppaBnmyeckuii nmpecc.

[IposiBinenue neicTBrs aTMOC(HEPHOTO JTABICHUS.

3aBUCHUMOCTh BBITAJTKHABAIOIICH CHUIIBI OT 00bEMA TOTPYKEHHOHN YacTH Tea 1
MJIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIICH CHUIIbI BECY BHITECHEHHOM JKUIKOCTH.

VYcioBue 1uIaBaHUsS TeN: IUIABAaHUE WM TIOTPY)KEHHE Tel B 3aBUCHMOCTH
OT COOTHOIICHUS TIJIOTHOCTEH TeNa U KUIKOCTH.

JlabopamopHhvie pabomul u onvimol

UccnenoBanne 3aBUCUMOCTH Beca Tella B BOAE OT 00BEMa MOrpyKEHHOU
B JKMJIKOCTh YaCTH TEJIA.

OrnpeneneHue BHITAIKUBAIOLIEH CHJIBI, JCHCTBYIOIIEW Ha TENO, MOTPYKEHHOEB
KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTM BBITAJIKUMBAIOLICH CUJbL, JCHUCTBYIOIIEH Ha TEJO
B JKHJIKOCTH, OT MAaccChl Tea.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTD BBITAJIKUBAIOIIEH CUIIbI, AEHCTBYIOIIEH
Ha TEJO B JKUJKOCTH, OT 00BhEMA OTPY>KEHHOHN B KUJKOCTh YaCTH TeJia U OT TUIOTHOCTHU
KUJIKOCTH.

KoncTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHME JIOJKH U OIpENETeHUE €€
IPY30II0ABEMHOCTH.

Paznen 5. PaGora 1 MOITHOCTB. JHEPrus

Mexanudeckasi padbota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblyar, O0JI0K, HAKJIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBecHS
peiuara. [lpumeHeHue mnpaBwiia paBHOBECUSl pblyara K OJOKY. «30JI0TOE MPaBUIIO»
mexanuku. KITJ[ mpocTtsix Mmexanu3mMoB. IIpocTbie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanundeckas sHeprusi. Kunerndeckas v noTeHIMaibHas sHeprus. [Ipespamienue
OJIHOT'O BU1a MEXAHUYECKOUN SHEPTUHU B IPYTOi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl NPOCTHIX MEXAHU3MOB.

JlabopamopHhwvie pabomul u onvimol

Onpenenenre pabOTHl CHJIBI TPEHUS TPH PABHOMEPHOM JIBIDKCHHHM Teja
10 TOPU3OHTAJILHOM TOBEPXHOCTH.

HccnenoBanue yCciaoBUM paBHOBECHS pbluara.



N3mepenue KII/] Hak1OHHOM TJIOCKOCTH.
N3yueHne 3ak0Ha COXpAHEHUS] MEXaHUYECKOW SHEPTHM.

8 KJIACC
Pa3nen 6. TemyioBble IBJIeHUSA

OCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pazmMepbl aTOMOB U MOJIEKYJT. ONBITHI, TOATBEPAKAAOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIAPHO-KNHETHYECKON TEOPHH.

Mopenn  TBEPAOro, KUAKOTO M  Tra3zo00pa3HOr0 COCTOSIHUM  BELIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHHWE CBOWCTB Ta30B, >KUJIKOCTEH H
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKO Teopun. CMaunBaHue
Y KalWUISIPHBIC ABJICHUSA. TEIIOBOE PaCIIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YACTHLL.
BuyTtpennsist sneprus. CriocoObl M3MEHEHUsI BHYTPEHHEW SHEPTHUM: TeIUlonepenaya u
coBepiieHne padboTel. Buael Temonepenayu: TEIJIONPOBOJHOCTh, KOHBEKIUA,
U3IIy4YCHHUE.

KonuyectBo TemioTel. YenpHas TEIUIOEMKOCTh BelIeCTBAa. 1emIooOMeH H
TEIUIOBOE paBHOBECUE. YpaBHEHUE TEIUIOBOro OanaHca. I[lnaBneHue um oTBepaeBaHUE
KPUCTAJUIMYECKUX BEHIECTB. YJenbHas Teriora IuiaBieHus. llapooOpasoBanue u
koHgeHcauusa. Mcnapenue. Kumnenue. VYaenbHas Temiota mapooOpa3oBaHMUS.
3aBUCUMOCTH TEMIIEPATYPhI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxxnocTh Bo3myxa.

DHeprus TOIJIMBA. Y IeJIbHASI TETUIOTA CTOPAHMUSL.

[Tpuntuner padoTs! TermoBeix aurateneit KIJ[ remmoBoro aeurarens. TemnoBsie
JIBUTATEIIN U 3aIlATa OKPYKAIOIIEH CPEeIbl.

3aKOH COXpaHEHMS U MPEBPALICHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Habntonenue OpOyHOBCKOTO JIBHXKCHUSI.
Habmonenune nuddysun.
Habmronenue siBjeHni cCMauyuBaHUs U KaWUIIPHBIX SBICHUM.
Habmronerune TenioBoro pacmpeHus Ted.
N3MeHeHue naBieHusi raza MNOpu HU3MEHEHUHM O00BEMAa W HAarpeBaHUU WIH
OXJIAXKICHUU.
[TpaBuia u3mepeHus TeEMIEpPaTyphI.
Bunbl Tenonepenayn.
OxnaxaeHue TP COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHHH pab0OThl BHSITHUMHU CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3TuYHBIX BEIIECTB.
Habmronenne kumneHus.
Habmnronenue nocTossHCTBA TEMITEPATYPhI MPH TIJIaBJICHUH.



Mojenu TeIUIOBBIX ABUTATEIEH.

JlabopamopHvie pabomul u onvimsl

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHHUS.

OnbITHI O BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpITel MO0 HAOIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIAKOCTEH M TBEPABIX
TEN.

Omnpenenenre AaBieHUs BO3AyXa B 0aJUIOHE MIMPHUIIA.

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJICHHUS BO3/lyXa OT €ro o0béma u
HarpeBaHMs WIA OXJIAKICHUS.

[IpoBepka TrUIMOTE3bl JUHEWHOW 3aBUCUMOCTHU [UIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HabGnronenue n3aMeHeHus: BHyTPEHHEW SHEpruu Teja B pe3yJibTare TeIionepeaun
¥ pabOThI BHEIIIHUX CHII.

HccnepoBanue siBieHHs TEINIOOOMEHA IMPU CMEUIMBAHUU XOJIOAHOW U ropsyei
BOJIBI.

OmnpeneneHre KoOJMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpHU TEII0O0OMEHE
C HArpeThIM METAJUIMYECKUM LIUIHHAPOM.

Onpenenenue yneabHON TEIMIIOEMKOCTH BEILIECTBA.

Hccenenosanue npolecca UCIIapeHus.

Ornpenenenre OTHOCUTEIBHOM BIIAJKHOCTH BO3YXa.

Ornpenenenue yaenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiekTpuyeckre U MATHUTHbIE SIBJICHUS

Onektpuzauus Ten. J(Ba poaa d3IEKTpUYECKUX 3apsAloB. BzaumopelictBue
3apspKeHHBIX Tel. 3akoH KyoHa (3aBUCHMOCTh CUITBI B3aUMOICHCTBHSI 3apPSKEHHBIX TEJl
OT BEJIMYMHBI 3aPsIJIOB U PACCTOSHHS MEXTY TeJIaMu ).

OnekTpudeckoe mnone. Hanpsok€HHOCTh  anektpuueckoro mois.  [IpuHiun
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenun »saexkTpuueckux 3apsa/ioB. DJIEMEHTApPHBIA 3JIEKTPUUYECKUN  3apsi.
Crpoenne atoma. [IpOBOAHMKHM M IUANEKTPUKU. 3aKOH COXPAHEHUS DIJIEKTPUYECKOTO
3apsna.

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOro ToKa. McTounnku
NOCTOSIHHOTO TOKa. JIEHCTBUS SJEKTPUYECKOTO TOKa (TEIUIOBOE, XHMMHYECKOE,
MarHuTHOE). DIIEKTPUUYECKUIA TOK B KUJIKOCTSAX U raszax.

OnekTpudeckas 1enb. Cuiia Toka. DnekTpudyeckoe HanpsikeHue. ConpoTUBIECHUE
IPOBOJHUKA. YJIETBHOE COINPOTHBIICHHE BemlecTBa. 3akoH Oma g y4yacTKa LEIH.
[TocnenoBaTenpHOE M APAJUIEIBHOE COEIMHEHUE TPOBOIHUKOB.

PaboTa u MOUTHOCTB ANIEKTPUUYECKOTO TOKA. 3akoH Jlxkoyna—Jlenua. DnekTpruueckue
LEMU U TOTPEOUTENH 3IEKTPUUECKOM 2Hepruu B ObITy. KopoTkoe 3aMbikaHuMe.

[ToctostHHble MarHuThl. B3anMonencTBHE IOCTOAHHBIX MAarHUTOB. MarHutHOE
nojie. MarHuTHoOe MoJjie 3eMJIM U €ro 3Ha4eHUe ISl J)KU3HU Ha 3emie. OnwIT Dpcrena.



MaruutHoe Moje IEKTPUYECKOro TOKa. IIpuMeHeHue 3IeKTpOMAarHuTOB B TEXHHKE.
JleficTBE€ MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM. DJEKTPOJIBUIaTeIb MOCTOSHHOTO
Toka. lcnosb3oBaHWE DNEKTPOABHUraresied B TEXHUYECKHX  YCTPOWCTBAX H
Ha TPAHCIOPTE.

Oneitel @apajnes. SBieHHE 3NEKTPOMAarHUTHOM HHIyKuuu. lIpaBuno Jlenma.
OnextporenepaTtop. CriocoObl MOTYYEHUSI JIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIUH Ha
BO300HOBJISIEMBIX HCTOUHHUKAX YHEPTHH.

Jlemoncmpayuu
DNIEKTpU3aLUS TE.
JIBa posia 3IEKTPUUYECKUX 3apsA0B U B3AUMOICHCTBUE 3apsKEHHBIX TEI.
YCTpOUCTBO U JIEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTHuecKast HHIYKIIHS.
3aKOH COXPaHECHUS JIEKTPUUECKUX 3aPAJIOB.
[IpoBOAHUKH U ANIIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJISI.
HcTOYHMKHM ITOCTOSIHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUM TOK B JKUJIKOCTH.
["a30BbIH paspsa.
N3mepenue CUilbl TOKa aMIIepMeTPOM.
N3Mepenune 3eKTpUieCKOro HalpsKeHUs. BOJIbTMETPOM.
Peoctar u Mara3uH cCONpOTUBIICHHIA.
B3auMoelicTBrE MOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MTOJIFOCOB MarHuTa.
MoennpoBaHre€ MarHUTHBIX MTOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneIiT Opcrena.
MarHuTtHoe€ 1oJie ToKa. JJIeKTPOMarHur.
JlelicTBHE MAarHUTHOTO TIOJISI HA IIPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.
HccnenoBanue siBiieHUs 3EKTPOMArHMTHOW UHAYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTb HAIIPaBJICHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BO3HUKHOBEHHS.
DJIEKTPOreHepaTop NOCTOSHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnbITHI 110 HAOJTIOICHUIO SJICKTPU3AIIMU T HHIYKIIUCH U TIPH COMPUKOCHOBEHHH.
HccnenoBanue IeHCTBUS SJIEKTPUUIESCKOTO MOJIS Ha TIPOBOJIHUKH U JTHAJICKTPHUKH.
COopka u npoBepka padOThI JICKTPUUECKOHN TN MOCTOSHHOTO TOKA.
M3mepeHue u peryiupoBaHme CHJIBI TOKA.
H3mepenue 1 peryaupoBaHue HAMPSHKCHHUS.
HccnemoBanne  3aBHCHMOCTH  CHJIBI  TOKa, HIYIIETO  4Yepe3  Pe3UcCTop,
OT CONPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.
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OnbITel, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JJIEKTPUYECKOTO COMPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN TONEPEYHOTO CEUEHHS U MaTeprara.

[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEA0BATEIbHOM COEIMHEHUH
JIBYX PE€3UCTOPOB.

IIpoBepka npaBuna U1l CUIIbI TOKA MPY NAPAJLIEIIbBHOM COSIMHEHUH PE3UCTOPOB.

Omnpenenenre pabOThI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOITHOCTH AIEKTPUUECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.

Hccnenopanue  3aBUCHMOCTH  CWJIBI  TOKa, MAYLIEr0 4Yepe3  JIaMIIOUKYy,
OT HANPSLKEHUS HA HEW.

Onpenenenne KII/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyenne MarHuTHOTO TMOJISI MOCTOSIHHBIX MArHUTOB MPU UX OOBETUHEHUU U
pa3IeIICHUH.

HccnenoBanue neicTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOIIWE 3aBUCHMOCTh CHJIbl B3aWMOJICUCTBUS KATYIIKU
C TOKOM Y MarHMTa OT CUJIbI TOKA M HAIIPABJICHHS TOKA B KaTyLIKE.

N3yuyenue neiicTBUS MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

KoHcTpyrpoBaHue u nu3yueHue padoThl JJIEKTPOABUTATEIS.

N3mepenune K11/ anekTpoaBUrateibHOW YCTaHOBKH.

OnBITHI IO UCCIEIOBAHUIO SIBICHUS 3JIEKTPOMArHUTHON MHIYKLIMH: UCCIIEOBAaHHE
W3MEHEHUI 3HaYEHUs U HAIPaBJICHHUS] MHAYKIMOHHOIO TOKA.

9 KJIACC
Paznen 8. Mexanuveckue siBJIeHUsI

Mexannueckoe  JABWKEHHE. MarepuaiibHas  Touyka. (Cucrema  OTCYETa.
OTHOCUTENBHOCTh ~ MEXAHMYECKOTO  JBWKEHUA. PaBHOMEpHOE  NIPSAMOJIMHEHHOE
nBr>keHue. HepaBHoMmepHoe mnpsiMonnHEHOe ABWKeHWE. CpenHssi U MTrHOBEHHAas
CKOpPOCTb TeJa TP HEPABHOMEPHOM JIBUKEHHM.

Yckopenne. PaBHOycKOpeHHOE TIpsIMOJIMHEHOE ABIKeHHe. CBOOOAHOE Ma/ICHUE.
OmnpiThl ["anunes.

PaBHOMepHOEe nBMXKEHHME N0 OKpyxkHOcTH. [lepmox m yacrora oOpamieHus.
JIuneiHas u yrioBasi CKOpocTU. LIeHTpoCTpeEMHUTETLHOE YCKOPEHHE.

ITepsbiit 3akoH Herorona. Bropor 3axkoH HeroroHa. Tperuin 3akoH HbrotoHa.
[IpuHIMII CYyNIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHHSI CKOJBXKEHHUS, CHIIa
TPEHUS MMOKOSI, IPYTUE BUJIbI TPCHMUSL.

Cuta TSKeCTU M 3aKOH BCEMUPHOTO TATOTCHHS. Y CKOPEHHE CBOOOIHOTO IMaJICHHUS.
Jemxenue mnanetr Bokpyr Connua. IlepBas kocmuueckast ckopoctb. HeBecoMocTh u
MIEPETPY3KHU.
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PaBHoBecue wmarTepuanbHOM TOYKHU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJa C 3aKPEIUIEHHOM OChIO BpamieHust. MOMeHT cuibl. LIeHTp TshkecTu.

Nmnynsc Tema. M3MeHenune wummysnbca. MMiynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE NBMKEHHE.

Mexanuueckass pabota U MOUIHOCTh. PaboTa cui TSKECTH, YIPYTrOCTH, TPEHUS.
Cas13b 3HEpruu 1 padoThl. [loTeHIMaIbHAs SHEPTUS Tella, HOJHATOrO HaJl MOBEPXHOCTHIO
3emud. [loTeHuManbHass sHEPTUs CxKaTol NnpykuHbl. Kunetnueckas sHeprus. Teopema
0 KUHETUYECKOU YHEPTUH. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTHUU.

Jlemoncmpayuu

Hab6nronenne MexaHu4ecKoro JBUKEHUS TeJla OTHOCUTENBHO PA3HbIX TEJ OTCUETA.

CpaBHeHUeE IMyTel U TPACKTOPUI JBUKEHHS OJHOTO U TOTO K€ T€JIa OTHOCUTEIBHO
Pa3HBIX TEJ OTCUETA.

N3mepenne CKopoCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBUKEHUS.

Hccnenoanne npru3HakoB PaBHOYCKOPEHHOTO JIBHXKEHUSI.

HaOnronenue nBuKeHUs Tela 0 OKPYKHOCTH.

HaGnronenne MexaHUYECKUX SIBICHUW, MPOUCXOISAIIMX B CHCTEME OTcUéra
«Tenexxka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHUTEJIHLHO KaOWHETa
(bu3uKH.

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

Hab6nronenue paBeHcTBa CHIT ITPU B3aUMOJICHCTBUM TEII.

N3MeHeHne Beca Tesa Mpu yCKOPEHHOM JBUKECHUH.

Ileperaua umMIrynbca mpu B3auMOJEHCTBUH TEN.

[IpeoOpazoBanus SHEPTUH TTPH B3aUMOJICHCTBUU TEJL.

CoxpaHeHre UMITYJIbCa ITPU HEYTIPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHne UMITyJIbca Mpu a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUU.

HaOntonenue peakTUBHOTO JBUKECHUS.

CoxpaHeHne MeXaHU4eCKOM SHEPTUH MPU CBOOOTHOM Ia/ICHUH.

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

JlabopamopHhwvie pabomul u onvimol

KoHcTpynpoBanue TpakTa Jyisl pa3roHa U JalbHEUIIEro paBHOMEPHOTO JIBHKCHHUS
IapuKa Uiv TeJIEHKKH.

Onpenenenue cpenHe CKOPOCTH CKOJIbKEHUsI OpycKa WIIM JBMXKEHMS HIApHUKAIIo
HAKJIOHHOM TJIOCKOCTH.

OrnpenesneHre YCKOPEHHs Tejla MPU PaBHOYCKOPEHHOM JBIKCHHUH IO HAKJIOHHOMN
MJIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH MMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUHN
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoTes3sl: €CIM MPU PABHOYCKOPEHHOM JBIKCHHHM 0€3 HavdalbHOU
CKOPOCTH IMMYTHU OTHOCSITCA KakK Psii HEUETHBIX YHCEIT, TO COOTBETCTBYIOIIHNE MPOMEKYTKH
BPEMEHU OJIMHAKOBBI.
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HccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO
JIABIICHMUSL.

Omnpenenenne K03 HUIMCHTA TPEHUS CKOJBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenne pabOTHl CHJIBI TPEHUS TPH PAaBHOMEPHOM JBHKCHHH Teja
10 TOPU30HTAILHOM MOBEPXHOCTH.

Omnpeneneare padOTHl CHIBI YIPYTOCTH NPU MOABEME Tpy3a ¢ HCIOJIB30BaHUEM
HETIOJIBMYKHOTO U TIOJIBIYKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS SHEPTUMU.
Pa3zaen 9. Mexannueckue KoJie0aHUA ¥ BOJTHBI

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KoJieOaHM: Tepuo,
4acToTa, aMIUINTyJda. MaremMaTW4ecKud W NPYXKUHHBIA MasTHHUKU. [IpeBpamienue
SHEPIuH P KOoJeOaTeIbHOM JBHKCHUH.

3aryxarone kojiebanus. BeiHykaeHHbIE KoneOanus. Pe3onanc. MexaHuueckue
BOJIHBI. CBOMCTBAa Me€XaHWYECKUX BOJH. [IpomonbHbIEe M momepeyHble BOMHBI. [[nuHa
BOJIHBI M CKOPOCTh €€ pacmpocTpaHEeHMs. MeXaHM4YeCKHue BOJHBI B TBEPJIOM TeEIIE,
CEMCMHUYECKHE BOJIHBI.

3ByK. I'poMKocTh 3Byka W BbIcOTa TOoHaA. OTpakeHue 3Byka. MH]pa3Byk wu
YIBTPa3BYK.

Jlemoncmpayuu

Hab6nronenue kosnebanuil Tes o AEHCTBUEM CUJIbI TSKECTH U CUJIBI YIPYTOCTH.

Ha6nronenue xonedanuii rpy3a Ha HUTU U Ha IPY>KUHE.

Habmronerune BeIHYXICHHBIX KOJICOAHWI M pe30HaHCA.

PacnipocTpaneHue nmpoaoJibHBIX U MONEPEYHBIX BOJIH (HA MOAEIH).

HaOntonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimol

OmnpeneneHre 4acTOThI M IEpHo/Ia KoJIeOaHUH MaTEMaTHICCKOTO MasTHHKA.

OmnpeneneHre YaCTOThI M MIEpHoa KoJIeOaHUH PYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTH TIepHOAa KOJeOaHUH TMOJIBEHICHHOTO K HUTH Tpy3a
OT JUIMHBI HUTH.

HccnenoBaHue 3aBUCHMOCTH IIEpHOJA KOJIeOAHUH TMPYKUHHOTO MAasTHHKA
OT Macchl Tpy3a.

[TpoBepka HE3aBHCHUMOCTH TepHOJIa KOJIeOaHUI T'py3a, MOJBEIICHHOTO K HHTH,
OT Macchl Ipy3a.

OnbIThI, JEMOHCTPUPYIOIIUEC 3aBHCHUMOCTh IEpPHOAA KOJCOAHHWH MPYKUHHOTO
MasiTHUKA OT MACChI Tpy3a U )KECTKOCTH MPY>KUHBI.

N3mepenune yckopeHust CBOOOIHOTO MaJCHHUS.
Pa3nen 10. DiieKTpoMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHbIE BOJIHbBI
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DNEeKTPOMarHuTHOE nouie. DneKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX BosH. Illkama 3JeKTpoMarHUTHBIX BOJIH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

DneKTpoMarHuTHas mpupojia ceeta. CKopocTh cBeTa. BolIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiiCTBA ANEKTPOMATrHUTHBIX BOJIH.
BomnHoBBIE CBOMCTBA CBETA.

JlabopamopHhvie pabomul u onvimol

N3yuenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO TeseoHa.

Pa3znen 11. CBeToBbIe sIBJIEHUA

JlyueBas Mopenb cBeta. Mcrounuku cera. [lpsMmonuHeiiHoe pacnpocTpaHeHHe
ceeta. 3armeHuss Connua u Jlywel. Otpaxenue cera. [lnockoe 3epkano. 3akoH
OTpa)XE€HUS CBETA.

IIpenomiienue cBeta. 3aKOH IpesioMyieHusl cBeta. [loHoe BHyTpeHHEe OTpakeHHe
cBeta. lcnosib30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox nmyueid B nuH3e. Ontuueckas cuctema (oToarnmnapara, MUKpOCKONa U
Teneckona. ['ma3 kak ontuyeckas cuctema. bian3opykocTs U JalibHO30PKOCTb.

Pasnoxxenune 6enoro ceera B criektp. OnbiThl HetoToHa. CliojkeHHE CTIEKTpaibHbBIX
1BeTOB. Jlucnepcus cBeTa.

Jlemoncmpayuu
[IpssMonMHENHOE PACIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tomy4yenue n3o0paxeHuit B INIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTH4ecKuii CBETOBO/I.
Xon nyuyei B coOuparoleit JImH3e.
XO0J1 Tydeu B paCCEUBAOLIEH JIMH3E.
[Tonyyenue n300paxeHuil ¢ MOMOIIBIO JIMH3.
[Tpuniun neiictBus Goroanmnapara, MUKPOCKOIIAa M TEJIECKOTIA.
Mopens riasa.
Pasnoxenue 0enoro cBeTa B CIIEKTP.
[Tonyuenue Oenoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

JlabopamopHwvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH yTiia OTPaKEHUSI CBETOBOTO JTy4da OT yTJia MMaJICHUS.
N3yuenne XxapakTepUCTUK N300paXKeHHUs MTPEAMETa B INIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH yTiia MPEJIOMIICHHSI CBETOBOTO JIyda OT yTIJia MaIeHuUs
Ha TPAHUIIC «BO3TyX—CTEKIION.
[Tonyuenne n300paskeHU C MOMOIIBIO COOUPAFOIIICH JIMH3HI.
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Omnpenenenre GOKYCHOTO pacCTOSIHUS U ONITUYECKOM CHUJIbI COOMPAIOLIEH JIMH3BI.

OMnBITHI 110 Pa3NOKEHUIO OEIOTO CBETA B CIIEKTP.

OnbITHl 10 BOCHPUATHUIO L[BETA IIPEIMETOB MPU UX HAOJIOJEHUH YEPE3 LIBETOBBIE
(UIBTPHI.

Pa3zpnen 12. KBaHnTOBBIC AAIBJICHUS

Omnswitel Pezepdopna u mmaHetapHas Mmonenb aromMa. Mogenbs aroma bopa.
Hcnyckanue u norsomeHue ceeta aroMoM. KBaHThI. JInHENYaThle CIIEKTPHI.

PannoaktuBHOCTE. Anb(da-, OeTa- u ramma-usinydeHus. CTpoeHre aTOMHOTO spa.
Hyxnonnas Moznens aroMHOTO sapa. M3oTonsl. Pagnoaktrusable npespamienus. Ilepuon
IOJIypacnaaa aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO YHCENI. DHEPIHUs
CBSA3M aTOMHBIX sAnep. CBsi3b Maccel M 3HEpruu. Peakuuum cuHTE3a W JENEHHS SOEP.
Ncrounuku saeprun ConHua u 3BE31.

AnepHas »Hepretuka. JleWCTBUS pagUOAKTUBHBIX H3JIYYCHUM Ha JKHUBBIC
OpraHU3MBbl.

Jlemoncmpayuu
CrexTpbl U3 Ty4eHUs U TOTJIOMECHUS.
CHeKTphl pa3IMYHbBIX Ta30B.
CnekTp Bojopoa.
Ha6nronenue tpekoB B kamepe Buiibcona.
PaboTa cu€Turka HOHU3UPYIOMNX H3TYyICHUH.
Perucrpatius u3iaydeHus IpUpOIHBIX MUHEPAJIOB U MTPOTYKTOB.

JlabopamopHhwvie pabomul u onvimol

HaGnronenue CruioniHpix ¥ IMHEWYAThIX CIIEKTPOB H3TYUCHUS.

HccnenoBanne TPEKOB: M3MEPEHUE SHEPTUU YACTHUIBI IO TOPMO3HOMY IIyTH
(o doTorpadusim).

W3mepenue paninoakTUBHOTO (poHa.

IoBTOpHUTE/IBLHO-00001AO NI MOYJIb

[ToBTOpUTENHEHO-0000IAIOMINYA MOYh TPEIHA3HAYEH JJIi CUCTEMATH3AlMH U
000O0LIEHHS TPEIMETHOTO COJEPKAHUS U OIbITa JEATEIBHOCTH, MPUOOPETEHHOTO MPH
U3YyYeHUU BCEro Kypca (u3MKM, a Takke JUId TOJATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMEHY 10 (pU3UKE JUIsl 00yUaroImnXCcs, BEIOPABIINUX 3TOT YICOHBIN
npeaMer.

[Ipy w3ydYeHWH MAHHOTO MOMAYJSI PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECTeUMBAeTCs OCTIDKEHUE TMPEAMETHBIX H
MeTaIpeIMETHBIX TUTAHUPYEMBIX pe3ynbTaTOB oOy4eHwus, dopmupyercs
€CTECTBEHHO-HAy4YHAasi TPAaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB WCCIICIOBAHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (DU3UIECCKUE SBIICHHUSI,
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IIPUMEHSIS TIOJIyYEHHBIE 3HAaHMS, pEIlaTh 3aJa4d, B TOM YHCIE KAa4eCTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMAIBHO EATEIbHOCTHBIN XapaKTep JAHHOIO pa3/iena peajlu3yeTcs 3a CUET
TOT0, YTO OOYYAIOIIUECS BBINOIHSIOT 33/1aHUs, B KOTOPBIX UM IIpEAJIaraeTcs:

HA OCHOBE MOJIyUYE€HHBIX 3HAaHUN PACIIO3HABATh U HAYYHO OOBICHITH (PU3NUECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAyYHBIE METO bl HCCIECAOBAHNS (DU3MUECKUX SIBICHUN, B TOM YUCIIE
JUISI IPOBEPKH TUITOTE3 U TIOJyYECHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4yHbIE OCHOBbI HauOoJjiee BaXKHBIX JIOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAaIPUMEp, IPAKTUYECKOIO HCHIOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBpAlICHUS M COXPAaHEHUS BCEX HW3BECTHBIX BHJIOB
DHEPI'UH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMUBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKd Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMs HAMPaBICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANPEIMETHBIX WU MPEIAMETHBIX 00pa3oBaTEIbHBIX
pe3ybTaToB.

JIMYHOCTHBIE PE3YJbTATBI

B pe3synbrare m3ydyeHus: pU3MKM Ha ypOBHE OCHOBHOIO 00ILEro oOpa3oBaHUs
y oOyuatonierocsi 0yayT copMUpOBaHbI CIEAYIOLINE TUUHOCTHBIE PE3YJIbTAThl B YACTHU:
NATPUOTHYECKOI0 BOCIIUTAHMSA
IPOSIBJICHHE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUCKOU
(bu3MYECKOi HAyKH;
LIEHHOCTHOE OTHOLIEHUE K JTOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB,;
rPaXKAAHCKOI0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA
TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHHHM OOILECTBEHHO-3HAYUMBbIX U
TUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (DU3HKY;
OCO3HAHHUE BA)KHOCTU MOPAJIbHO-3TUYECKHUX IIPUHIIMIIOB B AESATEIBHOCTH YUEHOTO;
3CTETHYECKOr0 BOCTIMTAHMSA:
BOCIIPUSITUE OSCTETUYECKUX KadyecTB (PU3NYECKOM HAayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
LHEHHOCTH HAYYHOI'0 MO3HAHUS:
OCO3HaHUE LIEHHOCTH (PHU3MUECKOM HAayKHd KaK MOIIHOTO MHCTPYMEHTa IO3HaHUs
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEUILIEW COCTABIISIOMIEH KYJIbTYPHI;
pa3BUTHE Hay4yHOH JI0003HATEIBHOCTH, MHTEpeca K HCCIEeI0BaTEIbCKON
NesATEeIbHOCTH;
(popMupoBaHUsA KYJbTYPbI 310POBbS M SMOLMOHAJIBHOIO0 0J1ar0NMOJIy M
OCO3HaHWE LIEHHOCTM Oe3omacHOro oOpa3a JKHW3HM B  COBPEMEHHOM
TEXHOJOTMYECKOM MHUpE, BaXHOCTU MpaBHJI O€30MacHOr0 MOBEACHHS Ha TPAHCIIOPTE,
Ha JIOpOTax, ¢ AIEKTPUUECKUM U TEIUIOBBIM 000PYI0OBaHUEM B JOMAILIHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCUU, MPU3HAHUE CBOETO IMpaBa Ha OUIMOKY U
TaKOI0 e MpaBa y APyroro YeJIOBeKa;
TPYA0BOIr0 BOCIIUTAHMSA
AKTUBHOE YYacTU€ B PEIICHHMM NPAKTUYECKUX 3a7ad (B paMKax CEMBbH,
oOpa3oBaTeIbLHON OpraHu3alyy, Topoja, Kpas) TEXHOJOTHYECKONW U COLHaTIbHOM
HaIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIIE U PU3NYECKUX 3HAHMIA;
MHTEPEC K MPAaKTHYECKOMY U3yUeHUI0 Tpodeccuil, CBI3aHHBIX ¢ (PU3UKOIL;

17



HKOJIOTMYECKOTO BOCITUTAHUS
OpHUEHTAIMsI Ha IpUMEHEeHNEe QU3NYECKUX 3HAHWM IS PEIICHUs 33[a4 B 00JacTH
OKpY>KaroIen cpeipl, IaHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOKHBIX TTOCTIEACTBUMA
JUISL OKPYIKAIOIIEN CPEbI;
0CO3HaHME II00ATBLHOTO XapaKTepa IKOJIOTHUECKUX TPOOIIeM U MyTel UX perieHus;
aJanTauuy K M3MEeHSAI0IHUMCS YCJI0BHSIM COLMAIbHOI M MPUPOIHON cpebl:
HOTPeOHOCTh BO B3aWMOJICHCTBHM TPU BBIMOJIHEHUH HCCIEIOBAHUN M MPOEKTOB
¢u3nUecKoil HarPaBIECHHOCTH, OTKPHITOCTD OTIBITY U 3HAHUSM JIPYTHUX;
MOBBILICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JeSTEIbHOCTD;
noTpeOHOCTH B GOPMUPOBAHUN HOBBIX 3HAHUI, B TOM YHuCie (OPMYIUPOBATH HJIEH,
MOHSTHS, TUIIOTE3bI 0 PU3NIECKIX O0BEKTaX U SIBICHUAX;
OCO3HaHWE Ae(PUIUTOB COOCTBEHHBIX 3HAHHM M KOMIETEHTHOCTEH B 00JacTH
busuKy;
IUIAaHWPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHHM HOBBIX (PM3MUYECKUX 3HAHUM;
CTpEMJICHHE aHAJIU3UPOBATh U BBIABIATH B3aUMOCBS3H MPUPOJIbL, 00IIECTBA U
KOHOMHUKH, B TOM YHCJI€ C UCIIOJIb30BaHNEM (DU3HUECKUX 3HAHUIA,
OILICHKA CBOMX JICHCTBUH C YUETOM BIIMSHHUSA HA OKPYXKAIOIIYIO CPEAY, BOZMOKHBIX
r7100aJIbHBIX MTOCJIEICTBUI.

METAINIPEIMETHBIE PE3YJIbTATDI

B pesynbTaTe OocBOE€HMS MpOrpaMmbl MO (U3MKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus y oOydaromierocs OyayT chOpMHUPOBAHBI METaIlpEAMETHBIC PE3yIbTATHI,
BKJIFOYAIOIIHME MTO3HABATENIbHBIE YHUBEPCAIbHBIC YUCOHBIC IEHCTBHS, KOMMYHUKATHBHbIE
YHUBEpCAJIbHbIE YUeOHbIE JCHUCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBICYYeOHbIE TEUCTBUS.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBbie 1oruyeckue 1eHCTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYUIECTBEHHbIE MPU3HAKK OOBEKTOB (SBJICHUN);

YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALNN, OCHOBAHHUS
JUTs1 0000LIEHUS U CPAaBHEHMUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUUS B pacCMaTPUBAEMBbIX (haKTax, JaHHBIX
¥ HaOJIOACHUSIX, OTHOCSIINUXCS K (PU3HMUECKUM SIBJICHUSIM;

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSA3H MPHU U3YYECHUU (PU3NUECKUX SIBJICHUN U
IPOLIECCOB, JeNlaTh BBIBOJBI C HCIOJb30BAaHUEM JEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX (DU3MUECKUX BEJINYHH;

CaMOCTOSTENIbHO BBIOMpATh CHOCOO peleHus ydeOHOM (u3MUecKol 3aaadu
(cpaBHEHHE HECKOJBKUX BApUAHTOB PEIIeHNsI, BEIOOp Hanboiee MoIX0SIIETO ¢ yUETOM
CaMOCTOSITENTLHO BBIJCIEHHBIX KPUTEPHUER).
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ba3oBble nccienoBare/ibCKkue 1eiiCTBUA:
HCIIOJIb30BaTh BOIIPOCHl KaK HCCIEAOBATEIbCKUHA WHCTPYMEHT IO3HAHUS;
MPOBOJIUTH IO CAMOCTOATEIBHO COCTABICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(¢u3NyYeCKUi SKCIEPUMEHT, HEOOJIBIIOE MCCIEJOBAHUE (PU3NYECKOrO  SIBJICHMUS,
OLIEHUBATh Ha IPUMEHUMOCTb U JOCTOBEPHOCTH HH(OPMALIUIO, TOIYYEHHYIO B X0/1€
VICCJIEIOBAHUSI MJTU SKCIIEPUMEHTA;
CaMOCTOSITENIBHO  (pOpMYIMpPOBaTh OOOOIIEHMSI W BBIBOJABI IO pe3yJibTaTaM
IPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMS,
MIPOTHO3MPOBATh BO3MOXKHOE JajibHEiIIee pa3BUTHE (PU3NYECKUX TMPOIECCOB,a
TaK)K€ BBIIBUTaTh NPEANOIOKEHUS 00 UX PA3BUTHH B HOBBIX YCIOBUSAX M KOHTEKCTaX.
Pabora c unpopmanmei:
OPUMEHATh Pa3jIU4HbIE METOABI, HHCTPYMEHTBI M 3allpOChl IIPU  ITOMCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOW (pU3HUecKOou
3aJ1auu;
aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  UHTEPIPETHPOBATb  HMH(POPMAIIHIO
Pa3IMYHBIX BUAOB U (OPM IpEICTaBICHMUS;
CaMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (DOpMY MpeAcTaBlieHUs: HHPOpMaLUU U
WUIIOCTPUPOBATh pPEIIAEMbIe 3aJa4d HECIIOKHBIMM CXEMaMH, JHarpaMMaMiy, HWHOHN
rpaukoil ¥ uX KOMOUHALIUSIMHU.

KoMMmyHuKaTHBHBIE YHUBepcajibHble yuyeOHbIe 1eiicTBHA:

B XOJi¢ OOCYXJeHHUsI Yy4eOHOTO MmaTepuaia, pe3yjabTaToOB J1a0OpaTOPHBIX padoT
¥ TIPOEKTOB 33]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBbI U BBICKA3bIBATh HJIEH,
HalleJICHHbIE Ha PellIeHUE 33Jauu U Mo AepKaHue O1aroenareaIbHOCTH OOLICHMS;

COTIOCTAaBJIATh CBOU CYXKJICHUSA C CYXACHUSAMH JAPYTUX YYaCTHHKOB JHAJIOTa,
OOHapyXKMBaTh Pa3IM4YUe U CXOACTBO MO3UIIHIL;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABIATh PE3YIbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, TIPOCKTA).

MOHUMATD U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U HHINBUyaTbHOU PabOThHI
IIPU PEIIEHUN KOHKPETHOU (pU3ndecKoil mpoOieMbl;

NPUHUMATh 1€ COBMECTHOW JNIeATEeIbHOCTH, OPTraHU30BBIBATH JCHCTBUA MO €&
JOCTHKEHHIO: PaCIpeslesiTh PO, 00CYXAaTh MPOLECChl U PE3ybTaThl COBMECTHOU
paboThI, 00001ATF MHEHUS HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacThb pabOTHI, TOCTUrasi KAYECTBEHHOT'O Pe3ysibTara Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JIEUCTBUSI C IPYTUMHU WICHAMHA KOMAH]IbI;

OIICHMBAaTh KauyeCTBO CBOET0 BKJIaga B OOMMIA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(HOPMYITHMPOBAHHBIM yUaCTHUKAMU B3aHMMOJICHCTBHSL.
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PerynsitTuBHble YHUBeEpPCaJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusanus:

BBISIBIIATh TPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHUTYyalMsIX, TPEOYIOMUX s
peteHust GU3UIECKUX 3HAHUM;

OpPUEHTUPOBATHCA B PA3TMYHBIX MOJXO0JaX MPUHATUS PEIICHUN (MHIUBUIYaTbHOE,
MPUHATHE PEILICHUS B TPYIIE, MPUHITUE PEIICHUHN TPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh aJTOPUTM pelleHus] (PU3NYSCKON 3ajauu WU TJIaHa
UCCIICIOBaHUSI C YYE€TOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpejiaraéMble BapUaHThI PEIICHHM;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJLJICKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIlMU U TIpejiarath IiaH e€ n3MEHCHHS;

OOBSICHATh NMPUYMHBI JOCTHKEHUS (HEAOCTHXKCHUS) PE3yJIbTaTOB JEATECIHHOCTH,
JlaBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATCIBHOCTh (B TOM UYHCIE€ B XOJ BBIITOJTHCHUS
(bU3MYECKOr0 UCCIEAOBAaHUS WJIM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
W3MEHUBIINXCS CUTYaI[ui, yCTAHOBJIECHHBIX OITMOOK, BOSHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LIETU U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJE CIopa WM JTUCKYCCHH Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUSA U JIOTUKY JIPYTOrO.

NpU3HABaTh CBOE IPaBO Ha OMIMOKY MpH peImIeHHH (U3NYECKUX 3aaad WU
B YTBEP)KJICHUSX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 7 KJjacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHUI:

UCIIOJIb30BaTh TOHATHUS: (PU3NYECKHE M XHUMHYECKUE SBJICHUS, HAOJIOJEHNE,
AKCIIEPUMEHT, MOJIEJIb, TUMOTE3a, €IUHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJICKYJa,
arperatHble COCTOSIHUS BellecTBa (TBEpHOE, KHUIKOE, ra3000pa3zHOE), MEXaHUYECKOe
NBIDKEHUWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSIMOJUHEHHOE),  TPACKTOpHS,
paBHOACHCTByOIIas cuji, jAedopmanus (ympyras, IUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznmuuath sBieHUS (qud@ys3us, TEmIoBOe JABMKEHHE 4YacTHI[ BEIIECTBa,
paBHOMEPHOE JBUKCHUE, HEPABHOMEPHOE JBM)XCHHUE, WHEPITUS, B3aUMOJCHCTBUE TET,
paBHOBecHE TBEPHABIX TENI C 3aKPEIUIEHHOW OCBHIO BpAIICHHs, Tepenada IaBlICHUs
TBEPIABIMHM TEJIAMH, XUIAKOCTIMU M Ta3aMH, aTMOC(EPHOE JaBJICHHE, IUIaBaHUE Tel,
MIPEBPAIICHNUS] MEXaHUYECKON PHEPTUHN) TIO OMHMCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NIECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUCCKUX SIBICHHA B OKPYKAIOIIEM
MUpE, B TOM 4ncie (GU3NIECKUE SBICHUSI B IPUPOJIC: IPUMEPHI JBUKEHUS C Pa3TMUYHBIMU
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CKOPOCTAMHM B >KMBOM M HEKMBOW NPUPOJE, AECHCTBUE CUIIBI TPEHUS B NPUPOJAE U
TEXHHUKE, BIMSHUE aTMOC(EpHOro IaBICHHUS Ha XUBOM OpraHu3M, IJIaBaHUE pbIO,
pbplYard B Tele YeNOBEKa, MPU ATOM NEPEeBOAUTH MPAKTUYECKYIO 3a/ady B yueOHYIO,
BBIJIEIISAITh CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHU;

OMUCHIBATh U3YYCHHBIE CBOMCTBA TeN W (U3HUECKHE SIBICHUSA, WCIIOJb3Ys
¢u3nueckue BeIMUUHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMsI, IyTh, CKOPOCTH,
CPEIHssI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSYKECTH, BEC Tejla, CUJIa TPEHUS, JABICHUE
(TBEpHoro Tema, KHIKOCTH, Ta3a), BBITAJIKMBAIONIAs CUJa, MeXaHWdeckas paboTa,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQUIMEHT NOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETHYECKas U NOTEHLHMAJIbHAS SHEPTHs), IpU OMHCAHUM IPABHIIBHO
TPAKTOBATh (PU3NUYECKUIN CMBICI UCHOIb3YyEMbIX BEJIMUNH, UX 0003HAYEHUS U €IUHULIBI
(u3NYECKUX BEIWYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTMMU BEIUYMHAMH, CTPOUTH TI'paPUKU HU3YYEHHBIX 3aBHCHMOCTEU
($u3NYECKUX BETUUMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHHUS U MPOIECCHI, HUCIOJIb3YS
IpaBUia CIOKEHUs Cuil (BIOJb OJHOW mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbryara (0J0Ka), «30J10TOE MPABUII0» MEXAHUKHU, 3aKOH
COXpaHEHUs MEXAaHWYECKON HHEPruu, MpU 3TOM JaBaTh CIOBECHYIO (DPOPMYIHPOBKY
3aKOHA U 3aIIMChIBATh €70 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (DU3UYECKUE SIBJICHUSA, MPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIIE UB
KOHTEKCT€  CUTyalMd  I[PAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BbIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX LIAaroBC
onopoil Ha 1-2 M3y4yeHHBIX CBOMCTBA (PU3UUYECKUX SIBJICHUN, PU3NYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3amadyud B 1—2 AEHCTBUSA, HUCMOJIB3YyS 3aKOHBI U (DOpPMYIIbI,
CBSI3bIBAIOLIME (PU3NUECKHE BETMUMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aaul 3allUChIBATh
KpaTKOE YCIIOBUE, MOJACTaBIATh (PU3NYECKHE BEIWYMHBI B (DOPMYJbl M MPOBOIUTH
pacu€Thbl, HAXOUTh CIIPABOYHbIE IAHHbIE, HEOOXOIMMBIE JUIsl PEIICHU 3a]1a4, OLIEHUBATh
PEATHCTUYHOCTH TTOJIy4eHHOU (PU3NYECKON BETUUNHBL

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIM (PU3UYECKUX
METOJOB, B OINKMCAaHWUU HCCIEIOBAHUS BBIICIATh IMPOBEPSIEMOE MPEAIIOIOKEHHE
(runoresy), pa3nuyaTh U UHTEPIPETUPOBATH MOJIYUYEHHBIN pe3yIbTaT, HAXOAUTh OLTUOKH
B XOJI€ OIIBITA, JAENaTh BBIBOJBI IO €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI TIO0 HAOTIOEHUIO (U3UUYECKUX SBICHUN WM (PU3MUECKHUX
CBOMCTB Ted: (OPMYIMPOBATH MPOBEPSEMbIE MPEANOIOKEHUSI, COOUPaTh YCTAHOBKY
U3 MPEAJIOKEHHOTO 000pYA0BaHMs, 3aIIMChIBATh X0/ OIbITA U (POPMYJIHPOBATH BHIBOBL;

BBITIOJHSATH MPSMbIE U3MEPEHUSI pACCTOSIHUS, BPEMEHH, MacChl Tella, 00bEMa, CHUITBI
U TEMIEpPaTypbl C UCMOIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHusi MpruOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEJIMYUHBI OT APYrou
C UCIIOIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JIBHKYIIETOCS
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TeJla OT BPEMEHH JBWKECHMS TEJa, CUJIbI TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEI M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOMIATH
COMPUKOCHOBEHUS TE€J, CUJIbI YIPYTrOCTH OT YAJIMHEHUS MNPYXKUHBI, BHITAJIKUBAIOIICH
CWIbl OT 00bEMa NOTPY)KEHHOW YacTH Tella M OT IUIOTHOCTH KUIKOCTH, €&
HE3aBUCUMOCTH OT IUJIOTHOCTH TeJIa, OT NIyOUHBI, Ha KOTOPYIO MOTPYKEHO TEJI0, YCIOBUMA
IJIaBaHUs TeJ, YCJIOBUM paBHOBECHUS phluara M OJIOKOB, y4acCTBOBATh B INIAHWUPOBAHUU
y4eOHOT0 HCCIEIOBaHUsA, COOMpaTh YCTAHOBKY M BBINIOJHITH H3MEPEHHS, CIEAys
MPEMIOKCHHOMY  IUIaHy, (PUKCHpPOBATh pE3yJAbTAThI IMOJYYCHHOW 3aBUCHMOCTH
(bu3MYEeCKUX BEJIMYMH B BUJIE MTPEIJIOKEHHBIX TAaOMUIl U TPapUKOB, J€JaTh BHIBOJBIIIO
pe3yabTaTaM UCCIEI0BaHUS;

MIPOBOJIUTHh KOCBEHHBIC M3MEPEHUS (U3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
XKUJIKOCTH W TBEPAOTO Teja, CUja TPEHHUS CKOJILKEHUS, JaBJICHUE BO31yXa,
BBITAJIKMBAIOIIAS CHJIA, IEWCTBYIOIIAS HA MOTPY>KEHHOE B KUJIKOCTD TEJO, KOAPDUIIUEHT
MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIAEAYS MPEII0KECHHON HHCTPYKIIMU: TIPU
BBITIOJIHEHUU HM3MEPEHUN COOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYUCISATH
3HAYEHUE UCKOMOW BEJITMYUHBI;

coON01aTh MpaBWIa TEXHUKU OE€30MacCHOCTH IMpu padoTre ¢ JabopaTOPHBIM
o00opy10BaHUEM;

yKa3blBaTh MPUHIMUIIBI JIEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIIUECS COCYbI, OapOMETp, phluar, MOJABUKHBIN U
HEMOIBMXHBINA OJIOK, HAKJIOHHASI TNIOCKOCTh;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOMl Ha WX omucaHus (B TOM 4YHCIE: TOAMIUIHUKH, YCTPOMCTBO
BOJIONIPOBO/Ia, THUIPABIMYECKUN Tpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HacOC,
apeoMeTp), UCIOJb3ysl 3HAHUS O CBOWCTBAX (DU3MYECKUX SIBICHUNW U HEOOXOIUMBbIE
(dbuznyecke 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHI (HAXOAUTh HHGPOPMALUIO O TPHUMEpPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHWM B TOBCEIHEBHOM KHU3HU I OOECredeHus
0e30macHOCTH Mpu OOpalieHMH C NOpubopaMM M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHMSI 3/I0POBbs U COOJIIOICHUS HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPY KAIOIIICH
cpene;

OCYILIECTBIISITh OTOOP MCTOYHUKOB HH(popmainuu B MHTEpHETE B COOTBETCTBUUC
3aIaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIUXCSl 3HAHUU U IMMYTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH MHPOPMAIIUIO, KOTOpasl SBISETCS MPOTUBOPEUUBOM
WM MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOIb30BaTh TIPU  BBIMOJHEHUU YUYE€OHBIX 3aJaHUM  HAYYHO-TIOMYJISIPHYIO
auTepatypy (HU3UUECKOTO COACp)KaHMS, CIpPaBOYHBIE MaTepHUalbl, PECypChl CETH
WNuTtepHer, BruageTh mnpuéMamMu KOHCIICKTUPOBAHHUS TEKCTa, MPeoOpa3OBaHUS
nH(pOpMaIu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpATKHE MUCbMEHHBIE M YCTHBIE COOOIIIEHHS] HA OCHOBE 2—
3 UCTOYHUKOB MH(pOpMAIIUUA (PU3UUECKOTO COAEPKAHUSI, B TOM YHCIIC MMyOJIUIHO
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JienaTh KpaTkue cooOIEeHUs O pe3ysIbTaTaxX MPOEKTOB WM YYEOHBIX UCCIIECIOBAaHUM, PU
TOM TPAMOTHO MCHOJB30BATh H3YYEHHBIM MOHATUWHBIA anmapar Kypca (QU3MKH,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IIPU BBITIOJIHEHUH YYEOHBIX IPOCKTOB U UCCIIEAOBAHUM pacipenensiTh 00sI3aHHOCTH
B IPYIINE B COOTBETCTBUU C TIOCTABJICHHBIMU 3aJ]a4aMU, CIECAUTH 3a BHITTOJIHEHUEM I1JIaHa
JIEUCTBUM, aJIeKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAJ B JACSTEIBHOCTb TPYMIIbI,
BBICTpPAMBaTh KOMMYHUKATUBHOE B3aMMOJICUCTBUE, YUUTHIBAsI MHEHUE OKPY KAIOLTUX.

K koHmy oOyuenus B 8 kJjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYJAIOIITUXCSI YMECHHUI:

MCIIOJIb30BaTh MOHATHUA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE ABUKEHHE aTOMOB U

MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U aMOopdHbIEe Tena,
HACBHIIIEHHBIN U HEHACBIILICHHBINA Map, BIAXKHOCTh BO3yXa, TEMIEpPaTypa, BHYTPEHHSIS
SHEPrusl, TEIUIOBOM JIBUTATENb, AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl, JIEKTPHUUIECKOE
M0JI€, MPOBOJHUKHU U AUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE TOJIE;

pasnuyaTh sSBJICHUS (TEIUIOBOE pACIIMPEHUE U CHKAaTHe, TeIIonepeaaya, TemIoBoe
paBHOBECHE, CMaYMBaHHWE, KalWUISAPHbIE SBJICHUSA, WCIAPEHHE, KOHICHCALNS,
IJIaBJICHUE, KpUCTAILTU3aIUs (oTBepaEeBaHue), KHUIIEHUE, Terionepeaayda
(TeTmIOnPOBOTHOCTh, KOHBEKIIHS, U3ITyUYECHUE), AICKTPU3ALUs TeJl, B3aUMOCHCTBIE
3apsiOB, ACUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, JACHCTBHE MAarHUTHOTO TOJISI HAa MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHIYKLIMS) 1O ONMCAHHUI0 HX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBJICHHUE;

pacno3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3UUYECKHUX SIBICHUW B OKPYXKAIOIIEM
MHUpE, B TOM YHCJI€ (PU3MUYECKHE SIBJICHUS B NPHUPOJE: MOBEPXHOCTHOE HATSHKCHHE U
KaWUISIPHBIE SIBJIEHUS B MPUPOJIE, KpHUCTAIbl B mpupoae, uziydeHue ColHIia,
3aMep3aHue BOAOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHES, CHEra,
AIIEKTPUUECKUE SBICHUS B aTMOCHepe, JJIEKTPUUECTBO KUBBIX OPTraHU3MOB, MAarHUTHOE
noJie 3eMiid, apeid MoTrCoB, POIb MATHUTHOTO TOJIS JJIS )KU3HHU Ha 3eMJle, TOJIIPHOE
CUSIHUE, TPU OTOM TIEPEBOJUTH NPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIJCISTH
CYIIIECTBEHHbBIC CBOMCTBA (TIpU3HAKH) (PU3UUECKUX SIBJICHUI;

OMHCHIBATh HW3YYCHHBIE CBOMCTBA Tel U (U3HYECKUE SBJICHHS, HCIOJIb3YS
bu3nUecKkue BEIUYUHBI (TeMmIeparypa, BHYTPEHHSSI SHEPrusi, KOJUYECTBO TEIUIOTHI,
yJelbHasl TEIUIOEMKOCTh BEILIECTBA, yAENbHAs TEIUIOTA IUIABJIEHUS, YJIeJbHAs TEIUIOTa
napooOpa3oBaHusl, yAelbHAs TEIJIOTa CrOpaHUsl TOIUTHBA, KOA(MOUIIMEHT TMOJE3HOTO
JICUCTBHS TEIJIOBOM MAILWHBI, OTHOCHUTEJIbHAS BJIAXKHOCTH BO31yXa, JJIEKTPUUYECKUU
3apsili, CUJIa TOKA, 3JIEKTPUUECKOE HAMPSKEHUE, CONPOTUBICHUE TPOBOIHUKA, YACIBHOE
COTPOTHUBJICHUE BEIIECTBA, pa00Ta U MOITHOCTH SJECKTPUIECKOTO TOKA), TIPH OMUCAHUU
MPaBUJIBLHO TPAKTOBATh (PU3MUECKUI CMBICT UCTOJIB3YEMbIX BEIWYWH, 0003HAUYCHHS U
eAVHUIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIUE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIUMYMHAMHU, CTPOUTH TpadUKH HW3YYEHHBIX
3aBUCUMOCTEN (PM3NUECKUX BEITUYHH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHUS U IMPOLIECCHI, HCHOJIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KMHETHYECKOM TEOPUM CTPOCHHsI BEIIECTBA,
NPUHIUI CYNEPIIO3UIIMH MOoJIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPAHEHHMS 3aps/a,
3akoH Oma i ydacTka menu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHEHHUsI SHEPruw,
IIPY 3TOM JaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIIMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHUE;

OOBSCHATH (PU3UUECKHE MPOIECChl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluid  NPaKTHKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  [PUYMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX IIAroB ¢ Onopou Ha 1-2
U3YYEHHBIX  CBOMCTBa  (DU3MYECKUX  SABJICHUH, (U3MUECKUX  3aKOHOB WM
3aKOHOMEPHOCTEH;

pemath pacu€THbIC 3aJauyd B 2—3 JEHCTBUS, HCHOJIB3YS 3aKOHBI M (OPMYIIBI,
CBsI3bIBAIOLIME (PU3NUECKHIE BEIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33J]a4l 3allMChIBATh
KpaTKO€ YCJIOBHE, BBISBISATH HEIOCTATOK JAHHBIX JJIsl PEIICHHs 3aJayd, BbIOMpATh
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE /1JIs1 €€ PEIICHNUs, IPOBOIUTh PACUETH U CPAaBHUBATH
HOJyYEHHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PELIUTh MPU MOMOLIM (HU3UUYECKUX
METOJOB,  HCIOJBb3ys  ONMUCAHWE  HUCCICNOBAaHMs,  BBIACIHATH  MPOBEPIEMOE
IIPEATNIOJIOKEHNE, OLIEHUBATH PABUIILHOCTD MOPSIKA IPOBEACHUS UCCIENOBAHNS, IENIATh
BBIBOJIBL;

OPOBOJUTH ONBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUM WIN (PU3NUECKUX
CBOMCTB TeN (KanWUISpHbIE SABJICHHS, 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCTHIBAHMS U HAIPEBAHMS IPU U3IYyYEHUU OT I[BETa
u3jiyqarome  (morjomaronieil) MOBEPXHOCTH, CKOPOCTh  HUCIHAPEHUs]  BOJbI
OT TEMIIEPATypbl JKUJIKOCTH W IUIOHNIAAN €€ IOBEPXHOCTH, JJIEKTPHU3ALUA TEN H
B3aUMOJICUCTBUE 3JIEKTPUUECKUX 3aps0B, B3aHMMOJEHCTBHE MOCTOSHHBIX MarHHUTOB,
BU3YyalIM3alisl MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, ACHCTBUS MarHUTHOTO MOJIS
Ha MPOBOJAHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa, CBOMCTBA 3JIEKTPOABUIATEIS
IOCTOSIHHOTO TOKa): (OpMYyJIUpPOBATh MPOBEPSEMbIE MPEANONIOKEHHUS, COOUpPATh
YCTaHOBKY M3 MPEUI0KEHHOT0 000PYI0BaHUSs, ONUCHIBATh X0 ONbITa U (POPMYIUPOBATH
BBIBOJIBL;

BBIMIOJIHATh MPSMbIE H3MEPEHHS] TEMIEPATypbl, OTHOCHUTEIBHON BIAXKHOCTU
BO3/lyXa, CUJIbl TOKAa, HANpPsDKEHHS C MCIOJIb30BAHMEM AHAJIOTOBBIX MPUOOPOB U
JAaTYNKOB (PU3NYECKUX BEJIMYMH, CPABHUBATh pPE3YyJIbTaTbl HM3MEPEHUN € Y4YETOM
3aIaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OAHOM (hPM3MUECKOU BETMYHUHBI OT JPYTOM
C MCTOJB30BAHUEM NPSIMBIX U3MEPEHUIN (3aBUCHUMOCTH COIPOTHBIICHHS MPOBOJIHHUKAOT
€ro JUIMHBI, IIOIIAAN IIONEPEYHOI0 CEYEHHUsI U YACIBHOIO CONPOTHBIICHUS BEILECTBA
IIPOBOJHUKA, CUJIBI TOKA, UAYILIErO Yepe3 NPOBOJHUK, OT HAIPSLDKEHUS Ha IPOBOJHUKE,
WCCJIEIOBAHUE IIOCJIEA0BATEIBHOIO W MMApaJUIEIbHOIO COEIWHEHUN IPOBOJIHUKOB):
IUTAHUPOBATh HCCJIEI0BAaHUE, COOMPATh YCTAHOBKY M BBIMOJHATH MU3MEPEHUS, CIEIYs
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MPEAJIOKEHHOMY I1JIaHy, (PMKCUPOBATH PE3yJIbTAThl MOTYYEHHON 3aBUCMMOCTH B BU/IE
TabNIuI U rpauKOB, A€TIaTh BHIBOABI IO Pe3yabTaTaM HCCIEAOBAHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUsT HU3NUECKUX BETUYHH (yAeNIbHAs TeII0EMKOCTh
BEIIECTBA, COMPOTUBICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh JIEKTPHUUYECKOTO TOKA):
IUTAHUPOBAaTh HM3MEPEHUs, COOMpaTh OKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYS
NPEIOKEHHON HHCTPYKIIMHU, U BBIYUCIIATH 3HAYCHUE BEIMYUHBI;

coOMIoaTh MpaBujia TEXHUKH Oe€30MacHOCTH Npu padbore ¢ JabOpaTOpHBIM
000pyOBaHUEM;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM HAa MX OmHUCaHUs (B TOM YHUCJE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEpMETp, BOJIBTMETP, CUETUHK DICKTPUUECCKON
SHEPrUH, DIEKTPOOCBETUTENIbHbIE NPUOOPHI, HArpeBaTeNbHbIE JIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUUECKHE TMPEAOXPAHUTENH, SJICKTPOMArHHUT, SJICKTPOIABUTATENb
MOCTOSTHHOTO TOKAa), HCIOJB3ys 3HAHUS O CBOWCTBAX (DU3MYECKUX SBICHUH U
HE00X0aUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIC TEXHUYECKUE YCTPONUCTBA M M3MEPUTEIbHBIE TPUOOPHI IO
CXEMaM U CXEMaTUYHbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETpP, TEPMOC, NCUXPOMETP,
TUTPOMETp, JIBUraTellb BHYTPEHHETO CrOpPaHusi, 3JIEKTPOCKOIN, PEOCTaT), COCTABIATh
CXEMBbI AJIEKTPUYECKUX LIENEN C MOCIEeI0BAaTEeIbHBIM U MapajuIeIbHBIM COEIUHEHHEM
3JIEMEHTOB, pa3jnyas ycI0BHbIE 0003HAUECHUSI 3JIEMEHTOB 3JIEKTPUUECKUX LIETICH;

OPUBOJUTH TPUMEPHl (HAXOAUTh HWHGOPMAIMIO O TpPUMEpax) MPAKTUUYECKOTrO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUI B TMOBCEIHEBHOM KHU3HU Uil oOOecredeHus
0€30MacHOCTH IPU 0OpaIllEeHNH ¢ TPUOOPaMH U TEXHUYECKUMH YCTPOMCTBAMU, COXPAaHEHUS
37I0POBbSI U COONIOJICHHS HOPM KOJIOTHUECKOTO ITOBEJICHUS B OKPY’KalOIIeH cpeie;

OCYIIECTBIIATh MOMCK MH(popManuu (usnueckoro cojaepxanus B MHTepHere, Ha
OCHOBE HMEIOIIMXCSA 3HAHUW U MYTEM CpaBHEHUS JOTMOJHUTEIbHBIX MCTOUYHHUKOB
BBIICTATh HMH(OpMaLNIO, KOTOpas SBISETCS NPOTHUBOPEUYUBOM WM MOXKET OBbITh
HEJO0CTOBEPHOMU;

UCIOJb30BaTh IPU  BBINOJHEHUM Yy4YeOHBIX 3aJaHUNl  HayYHO-TOMYJSPHYIO
auTepaTypy (U3MUYECKOTO COAEpX aHMs, CIPAaBOYHBIE MaTEepUalbl, PECypChbl CETU
Wntepuer, Bnaaerb mnpuéMaMud KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIu U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKHUE YCTHBIE COOOIIEeHMs, 00001mas
UHGOPMAIIMIO M3 HECKOJBKUX HMCTOYHUKOB (PU3NYECKOTO COJIEp)KaHUs, B TOM YHCIE
nyOIMYHO  TPEACTABIATH  PE3yNbTaThl  MPOEKTHOM WM  HCCIEN0BATENIbCKON
JESITEIbHOCTH, IPU 3TOM I'PAMOTHO MCHOJB30BaTh M3YyUEHHBIM MOHATHHHBIN ammapaT
Kypca (pU3HUKHU, COMTPOBOXK/IATh BBICTYIUICHUE IPE3CHTALIUEH;

IpU BBINOJIHEHUU YYEOHBIX MPOEKTOB U HCCIECAOBAHUNA (PU3UUECKHUX IPOLIECCOB
pacnpeenaTth 00s13aHHOCTU B IpyIIe B COOTBETCTBUHU C IMOCTaBJICHHBIMU 3a/ayami,
CIIEIUTh 3a BBINOJHEHWEM IUIaHA JCHCTBUI M KOPPEKTHPOBAaTh €ro, aJeKBaTHO
OIICHMBATh  COOCTBEHHBIM  BKJIAJ, B  JICITCIBHOCTh  TPYNIBI,  BBICTPAWBATh
KOMMYHHUKATHUBHOE B3aUMOICHCTBUE, TIPOSBIISS TOTOBHOCTh pa3peiiaTb KOH(QIUKTHI.
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K koHiy oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpakaTh C(HOPMUPOBAHHOCTH y 00YUAIOIINXCSI YMEHUH:

WCIIOJB30BaTh IIOHATHUA: CHUCTEMA OTCYETA, MATEpHUAIbBHAS TOYKA, TPACKTOPHSI,
OTHOCHTEIFHOCTh MEXaHUYECKOTO JBWXKEHHS, Aedopmarus (ympyras, MiacTH4ecKas),
TpPEHUE, LIEHTPOCTPEMHUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KU, LIEHTP TIKECTH,
aOCOJIIOTHO TBEPJIOE TEJIO, LIEHTP TSHKECTH TBEPIOrO Tella, pABHOBECUE, MEXAHHUUECKHE
KOJICOaHMS U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHbIEC BOJIHBI, LITKAJa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJIbHO30PKOCTbh, CIIEKTPHI HCITYCKaHHS
¥ TIOTJIOIIEHUs, anb(a-, 6eTa- U raMMa-u3IIydeHus, U30TOIbI, AEpHAs YHEPTETHKA,;

pasnuyaTh SABJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOAHOE Ma/ieHNe Tell, pABHOMEPHOE
JIBW)KCHUE TI0 OKPYXKHOCTH, B3aUMOJCWCTBUE TE€J, pPEAaKTUBHOE [IBXKCHUE,
Kosie0aTeIbHOE JBMKEHHME (3aTyXarollMe M BbIHYXJCHHbIE KOJeOaHus), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKECHUE 3BYKA, IPSAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
Y MIPEJIOMIIEHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jiokKeHHe OeIoro cBera
B CIIEKTP M CJOXKCHHE CHEKTPAJIBbHBIX IIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAS
PaANOAaKTUBHOCTh, BO3HUKHOBEHHUE JIMHEMYATOTO CIIEKTPa U3JIy4YEHHS) IO OMUCAHUIO HX
XapaKTEepPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX JTaHHOE (PU3NYECKOE
SBJICHUE;

pacrno3HaBaTh NPOSIBICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUM B OKPYKAIOIIEM MUPE
(B TOM yucie (pu3nyecKue sIBJICHUS B IPUPOJE: MPUIUBbI U OTIUBBI, IBUKEHUE MJIAHET
COnHEYHON CUCTEMBI, PEAKTUBHOE JBMKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMIJICTPSICEHHE, CEUCMHUYECKUE BOJHBI, I[yHaMH, 3XO, LBETa Tedl,
ONTUYECKHE  SIBJIEHUS B  MNpPUPOJE, OHMOJOTrMYEecKoe  JACHCTBUE  BHUIUMOTO,
yIbTPa(hHOIETOBOTO M PEHTIECHOBCKOTO H3JIYyYEHUN, €CTECTBEHHBIM pPaJMOAKTUBHBIN
(G oH, KOCMHYECKHE JTyUd, PATUOAKTUBHOE U3IIYyYCHHE MPUPOTHBIX MUHEPAJIOB, ACHCTBUE
pPaJAMOAKTUBHBIX HW3JIYYEHH HAa OpraHu3M 4ejioBeKa), IpH 3TOM NEPEBOJUTH
MPAKTUYECKYIO 3a/auyy B y4eOHYIO, BBIICIATH CYIICCTBEHHBIE CBOMCTBA (TPU3HAKU)
(bu3NYECcKuX SABJICHHUIA;

OMKCHIBATh HW3YYCHHBIE CBONCTBA Tel M (U3UYECKUE SIBICHHS, HCIOJIb3YS
bu3nYeckue BEIMYMHBI (CPEAHsSs 1 MTHOBEHHAs CKOPOCTh Tea MPU HEPAaBHOMEPHOM
JIBW)KCHUM, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJOBas CKOPOCTh, CUJa TPEHMs, CHUJIA
YIPYTrOCTH, CUjla TSHKECTH, YCKOPEHHE CBOOOIHOIO MajeHMsI, BEC Teja, UMITYJIbC Tela,
UMITYJIbC CHJIbI, ME€XaHW4ecKas padoTa MU MOIIHOCTb, MOTEHLHMAJIbHASA DHEPrUs Tela,
MOAHATOrO HaJ IOBEPXHOCTHIO 3€MJIM, NMOTEHUMAJIBHAS JHEPrUs CKATOW NPYKHUHBI,
KHHETHYECKasl SHEPTHUS, MOJTHAsT MEXaHWYeCKast YHEPTHsl, IEPHOJT U YacTOTa KOJIeOaHmid,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, IIOKAa3aTellb
MPEJIOMJICHUST CPENbl), MPU OMHCAHUM TPABWIHHO TPAKTOBAaTh (DUIUUECKUN CMBICIT
WCIIOJB3YEMbIX BEIMYMH, 0003HAYEHUS] U €IUHMIIBI (U3UYECKUX BEJIUYUH, HAXOIAUTh
(bopMyJIbl, CBA3BIBAIOUIME JAHHYIO (U3MYECKYIO BEJIMYMUHY C JPYTUMHU BEIMYMHAMM,
CTPOUTH TPaPUKN N3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
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XapaKTepHU30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJICHHUS U MPOLIECCHI, MCHOIb3YS
3aKOH COXPAHEHMs 3HEPruH, 3aKOH BCEMHPHOIO TATOTEHHMSI, MPUHLHUII CYyNEPIO3HLINH
CWJI, TPHUHIMI OTHOCHUTENIbHOCTH ['ammies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsi/I0BOTO
U MaccoBOTO YHCEN NpPH SAEPHBIX pEaKIUsAX, MpPU ITOM [JaBaTh CIOBECHYIO
(bopMyIHMpPOBKY 3aKOHA U 3aIIMCHIBATH €0 MATEMATUYECKOE BHIPAKEHUE;

OOBACHATH (PU3MYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUi  NPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKHUX IIAroB C OMOPOor Ha 2—3
U3YYEHHBIX  CBOMCTBa  (DU3MYECKUX  SABICHUM, (U3MUECKUX  3aKOHOB WM
3aKOHOMEPHOCTEW;

pemath pacu€THbie 3a7adyd (Oomuparoluecs Ha CUCTeMy M3 2—3 ypaBHEHUN),
UCIOJIB3YSl 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOLIUE (PU3NYECKUE BEJIWYUHBI: HA OCHOBE
aHaJM3a yCJIOBUA 3aJa4yM 3allMChIBAaTh KPAaTKOE YCIOBHE, BBIABIATH HEJIOCTAIOIINE WU
M30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIE IJI PELICHUs,
IPOBOAUTD PACUYETHI U OLICHUBATH PEAIUCTUYHOCTD MOTYYEHHOTO 3HaYEHUS (PU3NUECKON
BEJINYUHBIL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MPU MOMOLIM (U3UUYECKUX
METOJIOB,  HCIIOJNB3ysl  ONMCAaHUE  MCCIENOBAHMS,  BBIICIATH  IIPOBEPSIEMOE
IIPEATIOJIOKEHNE, OLIEHUBATh IPABUIIBHOCTD IOPSKA IPOBEICHUS NCCIEA0BaHMS, AEIaTh
BBIBO/Ibl, UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUN U ONBITOB;

MPOBOJIUTH OMNBITHI MO HAOIIOACHUIO (PU3NYECKUX SABJICHUA WIH (U3HYECKUX
CBOMCTB Ted (M3ydyeHHE BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs SHEPIUH,
3aBHCHMOCTb Iepro/ia KoueOaHuil MPyKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU
OpYKUHBl M HE3aBUCHUMOCTh OT aMIUIMTYAbl MaJbIX KoJieOaHUM, NpsIMOJIUHEIHOe
pacnpoCTpaHEHUE CBETa, PA3OXKEHUE OENoro CBEeTa B CIEKTP, U3yYEHHUE CBOWCTB
M300paKEHUS B TUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUs MpeaMeTa B coOuparoiiei
JMH3€, HAOMI0JeHUE CIUIOMIHBIX U JIMHEWUYaThIX CIEKTPOB U3ITYUEHHUSI): CAMOCTOATEIBHO
coOupaTh YCTaHOBKY U3 M30BITOYHOTO Habopa 000OpyAOBaHMs, OMKUCHIBATH X0/ ONBITA U
€ro pe3ysbTaThl, (POPMyYIHPOBATH BHIBOJBL;

MIPOBOJIUTH MIPU HEOOXOJUMOCTH CEPHUIO MPSMBIX U3MEPEHU, ONpenesnsis CpeaHee
3HAYCHUE U3MepsieMOoN Benu4YuHbl (POKYyCHOE pacCTosiHUE CcoOUparoniel JIMH3bI),
000CHOBBIBaTh BHIOOP cr1oc00a M3MepeHust (M3MEPUTEIBHOTO TPUOOpa);

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PM3HMUECKUX BETUMYUH C UCIIOJIb30BAHUEM
NPSMBIX U3MEPEHUM (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JABUKEHUU
0e3 HayaJIbHON CKOpPOCTH, Teproia KoueOaHUul MaTeMaTHYeCKoro MasiTHUKa OT JJIMHBI
HUTH, 3aBUCUMOCTH yTrjla OTPa)KEHUs CBETa OT yrja MajJieHusl W yria IpesIoMJICHUS OT
yria mnajeHusi): MJIAHUPOBATh HCCIEAOBAHUE, CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY,
(bukcHpoBaTh Pe3yNbTaThl MOTYYEHHONW 3aBHCHUMOCTH (PU3NYECKUX BEJIMYMH B BUJE
TabnuIl ¥ rpauKOB, €1aTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEJOBAHUS;
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POBOJUTH KOCBEHHBbIE M3MEPEHMsI (PU3NYECKUX BEIMYUH (CPEIHSIsE CKOPOCTh U
YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHUE CBOOOIHOTO MajeHMUS,
XKECTKOCTh MPYKUHBI, KOXP(UIMEHT TPEHHUs CKOJIbKEHHUS, MEXaHWYeckas padoTa H
MOIIIHOCTb, 4YaCTOTA U MEPUO]I KOJICOAHUIM MaTEMaTUUYECKOTO U TPYKUHHOTO MasiTHUKOB,
OIITUYECKasl CUJIa COOMPAIOLIEH JTMH3BI, paAMOAKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHHUS,
coOMpaTh JKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJHATh U3MEPEHHUs, CIEIys
MPEVIOKEHHOW MHCTPYKIMU, BBIYUCISATh 3HAYEHHWE BEJIWYHMHBI M aHAJIU3UPOBATH
MOJIyYEHHBIE PE3YJIBTATHI C YUETOM 33JJaHHOM MOrPEIIHOCTH U3MEPEHUM;

coOMrofaTh MpaBujia TEXHUKH O€30MacHOCTH Npu padbore ¢ JabOpaToOpHBIM
000pyIOBaHUEM;

pasnuyaTh OCHOBHBIE TPU3HAKHN M3YUYEHHBIX (PU3MUECKUX MOJIENeH: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPJOE TEJIO, TOUCYHBIM HCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IUIaHETapHast MOJENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO $]1pa;

XapaKTEepU30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMUCAHUs (B TOM YHUCJE: CIIUIOMETP, JATYUKHU MOJIOKEHUS,
PacCTOSIHUS U YCKOPEHMsI, paKeTa, 3X0J0T, OUKH, IIEPUCKOI, (oToanmnapar, ONTUYECKUE
CBETOBOJIbI, CIIEKTPOCKOIl, JO3UMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUSAO
CBOMCTBAX (PU3NYECKUX SBJICHUI U HEOOXOAUMbIE (PU3NUYECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PHUCYHKM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTUYECKUX IMPOLIECCOB MPHU PEIICHUH
y4E€OHO-IIPAKTUUECKHUX 3a7ady, ONTHUYECKHE CXEMBbl NJIsi IMOCTPOECHMSI H300paKeHUIB
IUIOCKOM 3€pKajie U coOOMparolien JIuH3E;

MPUBOANTH TMpPUMEPHl (HAXOAUTh HH(GOPMAIMI0 O MpUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUM B MOBCEAHEBHOM JKM3HMU HJsi OOECIeYeHMs
O0e3omacHOCTH Mpu oOpamieHuHu ¢ NOpudOpaMM M TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUs 310pOBbS U COOOACHNS HOPM SKOJIOTHUYECKOI0 MOBECHUS B OKPY KarOIIen
cpene;

OCYUIECTBJIATh MOUCK WH(popmanuu Quznyeckoro conepxkanus B HHrepHeTe,
CaMOCTOSITENILHO (pOPMYJUPYsl IMOUCKOBBIA 3ampoc, HAXOIUTh MYTH OIpPEIEICHUs
JIOCTOBEPHOCTH TMOJYyYEHHOW WH(GOpPMalMM HAa OCHOBE UMEKNIMXCS 3HAHUW W
JOTIOJTHUTENBHBIX UICTOYHUKOB;

UCIOJb30BaTh IPU  BBIIOJHEHUM YUYeOHBIX 3aJaHUNl  Hay4HO-TIOMYJSPHYIO
auTeparypy (U3MYECKOTO COJEpKaHMs, CIPABOYHBbIE MaTepuaibl, PECYpChbl CETH
Wntepuer, Bnaaerb npuéMaMud KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHuUs
uH(OpMAITUHU U3 OJTHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE TNHCHbMEHHbIE W YCTHBIE COOOILEHHS Ha OCHOBE
uHOpMaIUU M3 HECKOJbKMX HMCTOYHUKOB (DU3UYECKOTO COACpKAHUS, ITyOIMIHO
MPEICTABIISATh PE3ybTaThl IPOEKTHOMN WIIM UCCIIE0BATEIbCKON AESTEBHOCTH, IPU 3TOM
rPaMOTHO UCIIOJIb30BATh M3YYCHHBIM MOHATUMHBINA aImapar HU3y4aeMoro pasjena
GuU3MKKM W COMPOBOXIATh BBICTYIUIGHHWE IMpE3EHTAIMel ¢ yd€ToM OCOOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
No HaumenoBanue KommaectBo | IIporpammuoe coaepxkanvie |  OCHOBHBIE BUBI IEATEIIBHOCTH O0yYaOIIUXCS
n/m pa3zielioB U TEM 4acoB

y4eOHOro npeaMera

Paznen 1. ®usuka u ee poJib

B MO3HAHUM OKPY:Ka0UIero Mupa

BEJIMYUH. PU3NYECKUE
npubopsl. [lorpemHocts
U3MEpECHUH
MexnyHapoaHas cucremMa
€IMHUII

1.1 | ®usuka—Hayka 2 ®dusnka — HayKa o pupojie. | BrisiBieHue paznuuunii Mexay pU3nyecKkuMu u
O MpUpoJE SBneHUsI NpUPOLBI. XUMHAYECKUMH MTPEBPALLICHUSIMHU.
PU3NYECKUE SBICHUSA: Pacno3naBanue u kiaccupukanus pu3ndecKux
MEXaHUYECKHE, TEIUIOBBIE, | SIBIICHUI: MEXaHUYECKUX, TEIUIOBBIX,
JJIEKTPUUYECKHE, JJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, HaGnronenue u onucanue pu3nyecKkux siBJICHUN
3BYKOBBIE
1.2 | ®usnyeckue 2 PU3NYECKHUE BETUYHHBI. Ornpenenenre UEHbI IEJICHUS IKAJIbI
BEJINYHHBI N3mepenue pusnyeckux U3MEPUTETHLHOTO Mprdopa.

N3MepeHne nTMHENHBIX pa3MEpPOB TEN U
IIPOMEKYTKOB BPEMEHHU C YYETOM IOTPELIHOCTEN.
N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TENA.
N3mepenne Temneparypsl py MOMOIIA
KUJKOCTHOTO TEPMOMETPA U TaTUMKA
TEMIEPATYPHI.

BrinonHeHne TBOPYECKUX 3aJaHUM 110 IOUCKY
CIOCO0OB U3MEPEHUST HEKOTOPBIX (PHU3UUECKUX
XapaKTEpUCTHK, HAIIPUMED, PA3MEPOB MAJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBLINX PACCTOSIHUM, MaJIbIX
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IPOMEXYTKOB BpeMeHU. O0cyx1eHne
peajaraéMblx cocoOoB

1.3. | EcrecTBeHHO- 2 Kax ¢usuka u npyrue BriaBukenue runores, 00bICHSIIOUMX MTPOCTHIE
Hay4YHBII METO €CTECTBEHHBIE HAYKU SBJICHUS, HAIIPUMED:
MO3HAHUSA M3Yy4aroT IPUPOLY. — [IOYEMY OCTaHABIMBAETCS JBUKYILEECS
EcrecTBeHHO-Hay4HBII 10 TOPU30HTAJIbHON TOBEPXHOCTH TEJIO;
METO/ IO3HAHMSL: — NIOYEMY B JKapKYIO [TOTOJy B CBETIION OJEXK e
HaOJII0/IeHNE, TIOCTAHOBKA | MIpOXJIagHe, yem B TéMHOM. [Ipennoxenue
HAy4HOI'0 BOIPOCa, CIIOCOOOB MPOBEPKHU TUIIOTE3.
BBIJIBUOKCHUE TUIIOTES, [IpoBeaenue nccie0BaHus 10 MPOBEPKE KAKOW-
AKCIIEPUMEHT 10 MTPOBEPKE | IMOO TMIOTE3BI.
TUIOTE3, OOBSICHEHHUE [TocTpoenue npocTeiux Moaene puandeckux
HAO0JII01aEMOT0 SIBJICHUS. SIBJICHU (B BHJIE PUCYHKOB UJTU CXEM ), HAITPUMED
Onucanue pu3nUecKux NaJICHUE MTPEAMETA; IPSAMOJINHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEHUE CBETa
Mozenen
Hroro no pazgeny 6
Paznen 2. [lepBoHauyajibHbIE CBeeHUS 0 CTPOEHUM BelleCTBA
2.1 | CtpoeHnue BeniecTBa 1 CrpoeHue BellecTna: HaGnronenue u uHTEpIpeTalyst OnbITOB,

aTOMBI U MOJICKYJIbI, UX
pa3Mepsbl. ObITHI,
JIOKA3bIBAOIIINE
JUCKPETHOE CTPOEHUE
BEIIIECTBA

CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OTBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJICKYJT

C UCTIONb30BaHueM (poTorpaduii, MOITyICHHBIX
Ha aTOMHOM CUJIOBOM MUKpockone (ACM) —
naboparopHas padora 1o Teme: «OleHKa
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JraMeTpa aToMa METOJIOM PSJIOB
(c ucrionb3oBaHueM GoTorpaduii).
Onpenenenre pa3MepoB MAJIBIX TEN

2.2 | JIBuxxeHue u
B3aMMOJICHCTBHE
YaCTHI] BEIIECTBA

JIBU>KEHHE YaCTHI]
BemecTBa. CBsI3b CKOPOCTU
JBH)KEHUS YaCTHULL

C TEMIIEpaTypou.
bpoyHOBCKOE nBHXKEHUE,
mubdy3us.
B3aumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U
OTTaJIKUBAHUE

Habmronenue u 00bsicHeHHE OPOYHOBCKOTO
JBYDKEHUS U sBIICHUS 1udy3un.

[IpoBenenrie U 00BICHEHUE OTBITOB

10 HAOTFOCHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
[IpoBenenue u 0OBICHEHHUE OIBITOB 11O
0OHapYKEHHUIO CHJT MOJIEKYJIIPHOTO TTPUTSHKCHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHsie
COCTOSIHUSI BEIIIECTBA

ArperaTHbl€ COCTOSIHUS
BEIIIECTBA: CTPOCHUE Ta30B,
JKUIKOCTEU U TBEPIBIX
(KpUCTALITUYECKUX ) TEN.
BzanmocBszp MexIy
CBOIMICTBAaMH BEILICCTB

B Pa3HbIX arperaTHbIX
COCTOSTHUSX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (¢ UCNOIB30BAHUEM MPOCTHIX
MoOjieJiel) OCHOBHBIX Pa3jin4Mii B CTPOCHHUH ra30B,
KUJIKOCTEU U TBEPABIX TEIL.

OO0BsicHEHUE MaJIOW C)KMMAEMOCTH KUJKOCTEH U
TBEPIBIX TeJ, OOIBIION CKMMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TET U
TEKYYECTH KUJIKOCTH.

[IpoBenieHre ONBITOB, JOKA3bIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUM BOJIbI YaCTUIIbI HAXOASITCS
B CpEJIHEM Jalbllie APYT OT Apyra (IIOTHOCTb
MEHBIIIE), YEM B KHUJIKOM.

VY cTaHOBIEHUE B3aUMOCBS3U MEXILY
O0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOJIBI U
CYILIECTBOBAHUEM BOJIHBIX OPIraHU3MOB

(MC — Guomnorus, reorpadusi)

Hroro no pazneny
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Paznen 3. /IBu:xeHHe ¥ B3aUMO/ieiicTBHeE TeJl

3.1 | Mexanudeckoe 3 Mexannueckoe aBmxeHue. | MccnenoBanne paBHOMEPHOIO JBHKECHMUS,
JBUYKCHUE PaBHOMepHOE 1 ONPEIEICHUE €TO NPU3HAKOB.
HepaBHOMEpHOE ABrkeHue. | HaOironeHne HepaBHOMEPHOTO ABM)KEHUS U
Cxopocts. Cpensss OIPEIEIICHUE €0 OTIINYMI OT PABHOMEPHOIO
CKOpPOCTb IPU JIBUYKEHUS.
HEpPaBHOMEPHOM Onpenenenrne CKOPOCTH PAaBHOMEPHOTO
IBIOKEHUH. Pacuér myTd M | ABWOKEHUS (IIAPUKA B )KUIKOCTH, MOJIEIH
BPEMEHU JBUKEHUS AJIEKTPUYECKOTO0 aBTOMOOWIIS U T.1.).
Onpenenenne cpeHer CKOPOCTH CKOJIbKEHHUS
Opycka WK IIapuKa 10 HAaKJIOHHOM IMJIOCKOCTH
Pewienue 3ana4 Ha onpeiesieHUE IMMyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOI'O JBUKEHUS.
AHanu3 rpaduKoB 3aBUCUMOCTU MTyTH U CKOPOCTH
OT BPEMEHH
3.2 | Muepuus, macca, 4 SBneHne nHEPLUUU. 3aKOH OObsicHEHUE U TIPOTHO3UPOBAHUE SIBIICHHM,

IINIOTHOCTB

uHepuuu. Bzanmoneicraue
TeJI KaK IpU4YrHa
U3MEHEHUS CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTHU TEJIA.
IImoTHOCTH BemiecTna.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHUIE 00BEMaA
BeIlleCTBA

00yCJIOBIIEHHBIX HHEPLUEN, HAITPUMED, YTO
IIPOUCXOJUT ITPU TOPMOKEHUHN WIIN PE3KOM
MaHEBPE aBTOMOOWIISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO IIPEKPATUTH JBHKEHUE HA BEJIOCUTIEAE
WJIM CaMOKaTe | T. 1.

[IpoBeneHue u aHanu3 ONBITOB,
JNEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH
JNBW)KECHUS TEJa B PE3YyJIbTATE IEVCTBUS HA HETO
OPYTUX TEN.

Pemenue 3a1a4 Ha onpeneneHue MacCol TENA, €ro
00bEMa 1 IIIOTHOCTH.
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[IpoBeneHue u aHAIN3 OTIBITOB,
JIEeMOHCTPHUPYIOIIUX 3aBUCUMOCTh U3MEHEHHUS
CKOpPOCTH TeJia OT €r0 Macchl MpH
B3auMozeiicTBun Ten. M3MepeHne maccel Tena
Pa3IMYHBIMHA CIIOCOOAMH.

Omnpenenenue TUIOTHOCTH TeJla B pe3yJIbTaTe
U3MEPEHHUS €ro Macchl U 00bEMa

3.3

Cumna. Buaper cun

14

Cuina kak xapakTepUCTHKa
B3aMMOJICUCTBUS TEJI.
Cuna ynpyrocTtu u 3aK0H
I'yxa. MU3mepenue cusl

C IIOMOILBIO TUHAMOMETDA.
SIBiieHUE TATOTEHUS U CUJIa
TsokecTU. Cuia TSKECTH
Ha JpyTUX IUIAHETaX.

Bec Tena. HeBecomocTs.
CrnoxxeHnue cuil,
HaIpPaBJICHHBIX 10 OJTHOU
IPSMOM.
PaBHOpElHCTBYIOIIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIbKEHHUSI U TPEHUE
1okos. Tpenue B mpupoze
Y TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUIUHBI
U3MEHEHUSI CKOPOCTH TeJla WK €To 1ehopMalnu.
Onuncanue peanbHBIX CUTYalln B3aMMOJIEUCTBUSA
T€JI C IOMOILBIO0 MOJENEH, B KOTOPBIX BBOJUTCS
HNOHATHE U U300paKEHUE CUIIBI.

N3yuenune cunel ynpyroctu. Mccnenoanue
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT yJIJIMHEHUS
PE3MHOBOIO IIHYpa WIH MPYKUHBI

(c moctpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYallMi, B KOTOPBIX
IIPOSIBIISIETCS IEMCTBUE CUIIBI YIIPYTOCTH
(ympyrocts mMsi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHaJIN3 CUTyalni, CBA3aHHBIX C SBJICHUEM
TATOTEHUS.

OObsicHeHNEe OPOUTAILHOTO ABUKEHUS TUTAHET

C UCIIOJIb30BaHUEM SBJIICHUS TATOTEHUS U 3aKOHA
VUHEPLHH.

N3mepenue Beca Tenna ¢ TOMONIBIO JUHAMOMETPA.
O6ocHOBaHKE ATOTO CIIOCO0A U3MEPEHHUS.
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Ananus u MOACIUPOBAHHUC ABJICHUA HCBCCOMOCTH.

DKCIEpUMEHTAIBHOE MOJyYEHUE MTPAaBUIIA
CJIO’KEHUS CUJI, HAMPABJICHHBIX BJIOJIb OJTHOM
npsMoi. OrnpeneneHrne BETMYUHbI
PaBHOAEHCTBYIOLIECHN CHIL.

N3yuenune cuibl TpeHUS CKOJIBKEHUS U CUITbI
TPEHUS MOKOSI.

UccnenoBanue 3aBUCUMOCTH CHIIbI TPEHUS

OT CWJIbI JABJICHUS U CBOMCTB TPYIIUXCS
IIOBEPXHOCTEMN.

AHaJIN3 TPAKTUYECKUX CUTyalluid, B KOTOPBIX
MPOSIBIISICTCS ICMCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCSI CIOCOOBI €€ YMEHBIIICHUS WU
yBEJIMYCHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIb30BAHUE
MNOAIIMITHUKOB, IJIABAHWUE BOJHBIX KUBOTHBIX
u ap.). Pemienne 3ama4 ¢ MCHOJIb30BaHUEM
dbopmy 1151 pacu€ra CUIIbI TSHKECTH, CHUITBI
YOPYTOCTH, CUJIbI TPEHUS

Hroro no pazaeny

21

Paznen 4. JlaBjienne TBEPABIX TeJl, SKUAKOCTEH M ra30B

4.1

[asnenue. [lepemaua
JIaBJIEHUSI TBEPABIMU
TEJIAMU, KUJIKOCTIMU
Y razaMu

3

Hapnenue. CriocoObl
YMEHBIICHUS ¥ YBEITUICHHS
nasJjeHus. /laBiieHue rasa.
3aBUCUMOCTD JaBJIICHUS
rasa otT oonéma,
TEeMIIEPATYPHI.

AHaim3 ¥ 00BACHEHUE ONIBITOB U MPAKTHYECKUX
CHUTYAIIHiA, B KOTOPBIX MPOSIBIISETCS CUIIA
TaBIICHUSI.

O6ocHOBaHME CITIOCOOOB YMEHbBILICHUS U
YBEJIMUYCHHUS JaBIICHUSI.

W3yueHue 3aBUCUMOCTH JTaBJICHUS ra3a
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[Tepenaua naBneHus
TBEPIBIMU TEIIAMH,
KUJAKOCTSIMHU U Ta3aMHu.
3akoH [Tackans

oT 00bE€Ma U TEMIIEPATYPHI.

N3ydenne ocoOeHHOCTEM niepeaun JaBIeHUs
TBEPIBIMU TEJIAMH, KUIKOCTSIMU U Ta3aMH.
O06ocHOBaHUE PE3yJbTATOB OIMBITOB
O0COOEHHOCTSIMU CTPOEHUS BELIECTBA B TBEPIOM,
AKUIKOM U Ta3000pa3HOM COCTOSHUSX.
OKCIEPUMEHTAIBHOE JI0KA3aTENBCTBO 3aKOHA
[Tackans.

Pemenne 3a1a4 Ha pacu€T JaBiIeHUs TBEPAOTO
Tena

4.2 | laBieHuE )KUIKOCTH 3aBUCUMOCTb JJaBJICHUS HccenenoBanue 3aBUCUMOCTH JaBICHUS KUIKOCTH
HKHUJKOCTH OT TJTyOUHBI. OT IIyOUHBI IOTPYKEHUSI U IFIOTHOCTHU KUIAKOCTH.
[TueBmatnyeckue mamunel, | HaGmronenue u o0bsiCHEHHE THAPOCTaTUYECKOTO
I'mppocraTnueckuit napajiokca Ha ocHoBe 3akoHa [Tackans.
napajokc. CoobOmaronuecs | 3ydeHue coobmaronmxcs cocyaoB.
cocynsl. I'mapaBianueckue | PerieHue 3ama4 Ha pacuéT qaBiIeHUs JKUAKOCTH.
MEXaHHU3MbI OObsicHEeHnEe TPUHIUIA ISUCTBUS
TUAPABINYECKOTO Mpecca, MTHEBMAaTUYECKUX
MaITuH.
AHanu3 1 00BsICHEHNE IPAKTUIECKUX CUTYAIUH,
JEMOHCTPUPYIOIINX TPOSBICHHUE ABJICHUS
XKUJKOCTH U 3aKkoHa [lackans, Harpumep
IPOLIECCOB B OPraHu3Me Ipu TITyO00KOBOTHOM
HBIPSTHAH
4.3 | AtmocdepHoe ATmocdepa 3emin u DKcnepruMeHTAIbHOE OOHApYKEHUE
JaBJICHUE aTMoc(epHoe JaBieHuE. aTMOC(EpPHOTro JaBJICHUS.

HpI/I‘{I/IHLI CymeCTBOBaHUA

Amnann3 1 00bSICHEHNE ONBITOB U IMPAaKTHYCCKUX
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BO3YITHOW 000JIOUKH
3emun. OnbiT Toppuuesiy.
N3mepenne armochepHoTO
JaBJICHUS. 3aBUCIMOCTh
aTMOC(EpPHOTO TaBIICHUS
OT BBICOTHI HaJl YPOBHEM
Mopst. [Tpubopsr

11 U3MEPEHUs
aTMOC(EepHOTO IaBJICHUS

CUTYyallUH, CBSI3aHHBIX C JEUCTBUEM
aTMOoCc(hepHOTo JaBJICHUS.

OOBbscHEeHHE CYIIEeCTBOBAHUS aTMOC(EPHI
Ha 3eMJIe U HEKOTOPBIX IUIAHETaxX WU €€
OTCYTCTBHUS Ha APYTHX IUIaHeTax U JIyHe.
OOBbscHEHNE U3MEHEHUSI IUIOTHOCTU aTMOC(EPbI
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI.

Pemienue 3aga4 Ha pacu€r aTMOCPEPHOTrO
JABJICHUS.

N3yuenue ycrpoiicTBa 6apomeTpa-aHeponia

4.4

JlericTBuE )XUJIKOCTU U
rasa Ha Morpy>kKeHHOe
B HUX TEJIO

JlencTBUE )KUIKOCTHU U rasa
Ha IOTPyKEHHOE B HUX
TeJ10. BeITankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Te.
BoznyxonnaBanue

DKcnepuMeHTaIbHOE OOHAPY)KEHHE IEUCTBUS
YKAJIKOCTHU U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
OrnpeneneHre BbITAIKUBAIOUIEH CUJIBI,
JNEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE

B JKHUJIKOCTb.

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

B KUJIKOCTb YaCTH TeJa U OT IIIOTHOCTH
KUJIKOCTH.

IIposepka nezasucumocmu 8bImaiKugaower
cumbl, oelicmayouell Ha mejo 8 HCUOKOCMU,
om maccol meua.

HccnenoBanue 3aBUCUMOCTH BECA TEJA B BOJIE
0T 00bE€Ma MOTPYKEHHOU B KHUIAKOCTh YaCTH TeJa.
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Pemenue 3a1a4 Ha npUMEHEHNE 3aKOHA
Apxumena u yclIoBHs IIJIaBaHUS TEIL.
KoHcTpynpoBanue apeoMeTpa Wi
KOHCTPYUPOBAHUE JIOJIKU U ONIPEEIICHUE €€
rpy30II0ABbEMHOCTU

Hroro no pazneny

21

Pa3znen S. PaGoTra 1 MOIIHOCTH. DHEPIrUus

5.1

Pabora n MOIITHOCTD

3

Mexannueckas padoTa.
Mo1niHoCTh

OKCIEPUMEHTAIBHOE ONPEIEICHUE
MEXaHUYECKON paOdOThI CUJIBI TSAKECTH

IIPU NIAJICHUHN TEJIA U CUJIbI TPEHUS

IIPY PAaBHOMEPHOM IEPEMELIECHUHN TeTla

110 TOPU30HTAJILHON IIOBEPXHOCTH.

Pacuér momHocTH, pa3zBuBaeMoin npu nNoabEMe
IO JIECTHUIIE.

Pemenue 3ama4 Ha pacuéT MeXaHUYECKOM pabOThI
Y MOLHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXAHU3MBL:
pbIyar, 6JI0K, HaKJIOHHAs
IJIOCKOCTB. [IpaBuino
paBHOBECHS pbIyara.
[Ipumenenue npasuiia
paBHOBECHS pblUara

K OJI0KY. «30510TO€
npaBuiIo» Mexanuku. KI1J]
MPOCTHIX MEXaHNU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY M TEXHUKE

OnpeneneHre BRIMTPHIIIA B CUJIE MPOCTHIX
MEXaHHU3MOB Ha TpUMEpE pbluara, MoJABUKHOTO U
HEIIOABM)KHOTO OJIOKOB, HAKJIOHHOM IIOCKOCTH.
HccnenoBanue ycioBusi paBHOBECHS phluara.
OGHapykeHHe CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JUYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSIX,
UCIIOJIb3YEMBIX B OBITY M TEXHUKE, a TAK¥Ke

B )KUBBIX OpraHU3Max.

DKCHEepUMEHTAIbHOE JOKA3aTeIhCTBO PABEHCTBA
paboT pu MPUMEHEHNUU TTPOCTHIX MEXaHNU3MOB.
Onpenenenue KII/] HaKTOHHON MJIOCKOCTH.
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Pemenue 3a1a4 Ha NpUMEHEHHE MTPAaBUIIA
paBHOBecus pbryara u Ha pacuér KII1/]

5.3 | Mexanuueckas 4 MexaHuueckas SHEpIHusl. DKCNEepUMEHTAIBHOE ONPEIEIEHUE N3MEHEHHUS
HEPrus Kunernyeckas u KWHETUYECKOW U OTEHIIMAIbHON SHEPTUHU TENa
MOTEHIUAJIbHAs YHEPTHSL. IIPU €r0 CKaThIBAHUU 110 HAKJIOHHOW TIOCKOCTH.
[TpeBpamienue ongnoro una | PopMyIMpOBaHKUE HA OCHOBE MCCIIEIOBAHNUS
MEXaHUYECKON YHEPTUH 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPTUH.
B Apyroil. 3akoH OO6cyxeHre rpaHul] TPUMEHUMOCTH 3aKOHA
COXPaHEHUs SHEPTUU COXPaHEHUs YHEPTUH.
B MEXaHUKE Pemrenue 3a1a4 ¢ CMob30BaHUEM 3aKOHA
COXpPaHEHUS YHEPTHH
Hroro no pazneny 12
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB IO ITPOT'PAMME
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8 KUIIACC

Ne
/o

HaumenoBanue
pa3esioB U TeEM
y4eOHOro npeaMera

KommuectBo
4acoB

[IporpammHoO€e conepkanue

OcHOBHBIE BUJIBI ACSITEILHOCTH O0YYaIOIIUXCS

Pa3gea 1. TensioBble ABJIeHUA

1.1

CrtpoeHue U CBOMCTBA
BEIIECTBA

OCHOBHBIE MOJIOKEHUS
MOJIEKYISIPHO-KUHETHYECKOMN
TEOPUHU CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKyJ1. ONBITHI,
MOJITBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPHH.

Mogenu TBEPAOTO, KUJKOTO
U Ta3000pa3HOTO COCTOSIHUM
BEIIIECTBA.
Kpucramnmnueckue u
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB ra3os,
KUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KNHETUYECKON
teopun. CMauuBaHue 1
KaNWJUISIPHBIC SIBIICHHUS.
TennoBoe pacmmpenue u
cKaTue

HabGnronenue u uHTEpHpeTanns OnbITOB,
CBUETEIBCTBYIOINX 00 AaTOMHO-MOJIEKYJISIPHOM
CTPOEHHUHU BEUIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

Pemenue 3a7a4 1o OlEeHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00bEMaA
BEILECTBA.

AHanu3 TeKCTa JPEBHUX aTOMUCTOB (Hampumep,
(dbparmenTta nosmel Jlykpenus «O npupoje
BEIIICH») C M3JI0KEHUEM 000CHOBAaHWM aTOMHOM
rUnoTessl (CMbICIOBOE uTeHne). O1eHka
yOeIUTENbHOCTH 3TUX OOOCHOBAHMIA.
OOBsicHeHHE OPOYHOBCKOTO JBM)KCHUS, SIBIICHHS
T Py3un 1 pa3Inyuil MexXaAy HUIMH Ha OCHOBE
IIOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKOU
TEOPHUH CTPOCHHUSI BEILIECTBA.

OOBbscHEeHNE OCHOBHBIX Pa3IMYUi B CTPOCHUU
ra3oB, )KMJIKOCTEW U TBEPABIX TEI

C UCIIOJIb30BAHUEM I10JI0KEHUN MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUHU CTPOEHHUS BEILIECTBA.
[IpoBeneHEe ONBITOB MO BBIPAUBAHUIO
KPHUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
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[IpoBenenne u 00BICHEHUE OTIBITOB,
JIEMOHCTPUPYIOIIMNX KaTWIIAPHBIC SIBJICHUS U
SIBJICHHE CMaYlBaHHUS.

OOBsICHEHUE POJIM KAITWJIISIPHBIX SBJICHUN

JUTSL TIOCTYTUIEHUS BOABI B OPTAHU3M PACTCHUM.
HaOnronenue, npoBeeHue U 00bSICHEHUE
OIIBITOB 110 HAOJIFOJICHUIO TETIJIOBOT'O
paclIMpeHus ra3oB, )KUJIKOCTEH U TBEPIBIX TEI.
OOBsicHeHHE coXpaHeHUs 00bEMa TBEPIBIX TE,
TEKY4ECTH KHJIKOCTH (B TOM YHCIIC, pa3HUIIBI

B TEKYUYECTH JIJIsl Pa3HbIX KUJIKOCTEH),

JIaBJICHMS rasa.

IIpoBenenre onpITOB, IEMOHCTPUPYIOIIAX
3aBUCHUMOCTH JIaBJICHUS BO3AyXa OT €ro o0bEMa U
HarpeBaHMs WM OXJIKICHUS, U UX OOBICHCHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUYECHUS.
AHanu3 NpaKTUYECKUX CUTYaIMi, CBA3aHHBIX

CO CBOMCTBaMHU T'a30B, KUIKOCTEH U TBEPABIX TEJ

1.2

TerutoBbie MPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJTIOBOTO JIBU>KEHUS
yacTul. BHyTpeHHss
sHeprus. CrnocoObl
VU3MEHEHUs BHYTPEHHEN
JHEPIruu: TEIIonepeaada u
coBepieHune padoTsl. Buabl
TEILIONEepeaauHu:

O6ocHOBaHKE TTPABUII U3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIOCOOOB U3MEPEHUS U
IIKaJI TeMIIePaTyphl.

HabGmonenne n o0bSICHEHNE ONBITOB,
JEMOHCTPHUPYIONTUX U3MEHEHNE BHYTPCHHEH
SHEPTUU TeJa B PE3yJIbTAaTe TEIJIONepeaun U
pabOThI BHEIITHUX CHII.

Hao6monenre u 00bSICHEHUE ONBITOB,
00CYXIeHHE TPAKTUYECKUX CUTYaIIUH,
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TETUIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.
KonndecTBO TEIIOTHI.

VY nenbHasg TEMI0EMKOCTh
BellecTBa. TemiooOMeH u
TEIIOBOE PABHOBECHE.
YpaBHEHUE TEILIOBOTO
Oananca. [InaBnenue u
OTBEPAECBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY enbHasa TeniaoTa
TIJIABJICHUA.
[TapooOpa3zoBanue u
KoHJeHcauus. Mcrapenue.
Kunienune. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUSI.
3aBUCUMOCTH TEMIIEPATYPhI
KHUIIEHUS OT aTMOC(EepHOro
JIaBJICHUSI.

BnaxnocTs Bo3yxa.
DHeprus TOIIMBA.

VY nenpHas TeIIoTa
CrOpaHusl.

[TpuHuUIB paboTHI
TerioBbix Aurarenein K11/
TEIUIOBOTO JBUTATES.
TeroBbie ABUTATENIN U

JEMOHCTPUPYIOIIUX PA3IUYHbIC BUIBI
TEeIIoNepeaun: TeTUIONPOBOAHOCTD,
KOHBEKIIUIO, U3TyYCHHE.

HccnenoBanue sBIeHUS TEIJIOOOMEHA

IPY CMENIMBAHUN XOJOJHOM U TOPSTYEN BOJIBL.
HaOnronenue ycTaHOBIEHUS TETIOBOTO
PABHOBECHUS MEXKY TOpAYEH U XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHUE) KOITUIECTBA
TEIJIOTHI, MMOJYYEHHOTO BOJIOH MpHU TEII00OMEHe
C HArpeThIM METAJNIMYECKUM LIIIUHIPOM.
Omnpenenenue (MU3MepeHUE) yaeTbHON
TEIUIOEMKOCTH BEILIECTBA.

Peuienue 3a1a4, CBA3aHHBIX C BBIYUCIEHUEM
KOJINYECTBA TETUIOTHI U TETIOEMKOCTH

MIPH TETTIOOOMEHE.

AHaN3 CUTyalluid MPaKTUYECKOTO
MCIIOJIb30BaHUs TEIIOBBIX CBOMCTB BEILIECTB U
MaTepuaioB, HaMPUMED, B IENSIX
AHEProcOepeKCHUS: TEIIION30IAIINS,
sHeprocOeperarore KpoIiiii,
TEPMOAKKYMYJISITOPHI U T. 1.

Hab6nronenue siBieHuit ucrapeHus u
KOH/JICHCAIIUH.

Hccnenosanue npoecca uCrapeHus

PAa3JIMYHBIX )KUIKOCTEH.

OObsicHEHUE SIBJICHUIN UCTIapeHUs U
KOHJICHCAI[MX HA OCHOBE aTOMHO-
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3alIUTa OKPYKAKOIIEH
Cpelbl.

3aKOH COXPAaHEHHUS U
MIPEeBpAIICHUS SHEPTUN
B TEIUIOBBIX MTPOLIECCAX

MOJICKYJISIPHOTO YUICHHSI.
Habmoienue u o0bsicHEHHE MTpoliecca KUICHHUS,
B TOM YHCJIC 3aBUCUMOCTH TEMIIEPaTypPhl
KHUTICHUS OT JaBJICHUS.

Omnpenenenue (M3MEpEHNE) OTHOCUTEIBHOMN
BJIQXKHOCTH BO3/1yXa.

Habmronenue npoiiecca riaBiaeHus
KPUCTAJJIMYECKOTO BEIIECTBA, HAPUMED, JIb/A.
CpaBHEeHHE MTPOIIECCOB TUTABICHUS
KPUCTAJUTMYECKUX TEJ U pa3MsTUYCHUS

MIPY HArpeBaHUN aMOP(HBIX TEJL.

Omnpenenenue (M3MEPEHKE) YACTbHON TEIIOThI
TUTABJICHUS JIB/IA.

OObsicHEeHUE SBJICHUH TUTABJICHUS U
KPUCTAIJIM3AI[MN Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO yUCHUS.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI B MPOIECcax
TeIJIoNepeavr MMPH TIABICHUH U
KpUCTAJUTH3AIMH1, UICTIAPCHUH U KOHJICHCAIIHH.
AHaM3 CUTYyalui MPaKTHIECKOTO IPUMEHEHUS
SIBJICHUM TUTABJICHUS U KPUCTAJUTH3AIUH,
HaIpuMep, MOTYICHUE CBEPXUUCTHIX
MaTepHuasioB, COJIeBasi TPEIKa U Jp.

AHanu3 paboTsl 1 00BICHEHHE TPUHITUTIA
JICHUCTBUSA TETIJIOBOTO JIBUTATEJIS.

Brruncnenne Koau4aecTBa TeTIOTHI,
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BBIJICIJISIFOLIETOCS IPU CTOPAHUU PA3ITAYHBIX
Bu0B ToruiuBa, U KIIJI aBurarens.
OO6cyXIeHrE KOJIOTHIECKUX MOCIICICTBUI
WCMOJIb30BaHUs JIBUTATEIICH BHYTPEHHETO
CrOpaHus, TETUIOBBIX U TUAPOIICKTPOCTAHIIUN

Hroro no pazneny

28

Pazpnen 2. JnexkTpuueckue u

MAardHUTHbBIC AABJICHUA

2.1 | DnexTpuueckue
3apsijbl.
3apsiyKeHHBIE TeJla U
HUX B3aUMOJCHCTBHUSA

7

DIIEKTpU3ALUS TEN.

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

3akoH KynoHa (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUS
3apsKEHHBIX TEll

OT BEJIMYMUHBI 3aPSI0B U
PacCTOSIHUS MEXIy Telamu).
DIIEKTPUYECKOE TOJIE.
Hanpsxkénnocts
3JIEKTPUYECKOTO TOJIS.
[IpuHIMD cyneprio3uuun
BJIEKTPUYECKUX TTOJIEU

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu snektpuyeckux
3apsA0B. DJIEMEHTAPHBIN
3JIEKTPUYECKUU 3apsiIl.
Ctpoenue aroma.
[IpoBonHMKY U

HabOmronenue v mpoBeieHUE OIBITOB

T10 3JIEKTPU3ALMHA TEJI IPU CONPUKOCHOBEHUU U
VHIYKLHEH.

HaGmronenne u 00bsICHEHNE B3aUMOIEUCTBHUS
OJHOMMEHHO U PA3HOUMEHHO 3apsKEHHBIX TEI.
OOBsicHeHME NPUHIINIA ISUCTBUS AIEKTPOCKOIIA.
OOBsicCHEHUE SBICHUHN DJICKTPU3ALNHT

MPU CONPUKOCHOBECHUU TEJI U UHIAYKIIUECH

C MCNOJIb30BaHMEM 3HAHUM O HOCUTEISIX
AJIEKTPUYECKUX 3aPsII0B B BEIIECTBE.
Pacnio3HaBanue u 00bICHEHHE IBJICHUMN
AJIEKTPU3ALMHU B TIOBCETHEBHOM KU3HMU.
HaoOmronenne n 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsa.

HaGmronenue onpIToB M0 MOJETUPOBAHUIO
CHJIOBBIX JIMHUM 3JIEKTPUUECKOTO TTOJIS.
HccnenoBanne 1eMCTBUS IIEKTPUUECKOTO MOJIA
Ha MPOBOJIHUKU U JUBJICKTPUKHU
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AUBJICKTPHUKMU. 3aKoH

COXPAaHCHHA SJICKTPHUICCKOT'O

3apsiia

2.2

[TocTossHHBIN
BJIEKTPUYECKUN TOK

20

DIIEKTPUYECKUI TOK.
VYcaoBus cyniecTBOBaHUS
AIEKTPUUYECKOTO TOKA.

W cToYHMKN TOCTOSSHHOTO
TOKa. JlencTBust
AJIEKTPUUYECKOTO TOKA
(TerioBOe, XMMHYECKOE,
MAarHuTHOE).
DJIEKTPUYECKUI TOK

B KHUJKOCTSIX U razax.
DJIEKTPUYECKAS LIEMb.
Cuna Toka. DJIEKTpUUYECKOe
HaIpsKEHUE.
ComnpoTuBiienue
MPOBOJIHUKA. Y IEJIbHOE
CONPOTHBJICHUE BEILIECTBA.
3akoH Oma 11 yyacTka
nemnu. IlocneqoBarenbHOE U
napaiesIbHOE€ COCIMHEHHE
MIPOBOTHUKOB.

PabGoTa 1 MOILITHOCTH
AIEKTPUUYECKOTO TOKA.
3akoH J[xoyns—JIenua.
DJIEKTPUYECKHE LIETH U

HaOnronenue pa3nuyHbIX BUAOB IEUCTBUS
AIIEKTPUUYECKOTO TOKA M OOHAPYKEHUE ITUX
BHUJIOB JE€HUCTBHUSA B IIOBCEIHEBHOM KU3HMU.
HaoOmronenre BO3HHKHOBEHHUSI Ta30BOTO paspsiia
1 3JICKTPUYECKOTO TOKA B JKUIKOCTH

COopka 1 UCIIbITAHUE AIEKTPUUECKON 11eTTH
MMOCTOSIHHOT'O TOKa.

N3mepenune cuibl Toka aMIepMETPOM.
N3mepenune 31eKTpuueCcKoro HanpsKeHUst
BOJIbTMETPOM.

[IpoBeneHne 1 0ObSICHEHHE OTIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBIIEHUS] TPOBOJHUKA
OT €ro JUIMHBI, THIOMIA/IN TTONIEPEYHOTO CEUYCHUS
Y MaTepuarna.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP,

OT COMPOTHUBJICHUS PE3UCTOPA U HATIPSIKCHUS
Ha pE3UCTOpE.

ITpoBepka npaBuia ClI0KEHUs HAPSKEHUN
IIPYU MOCJIENOBATEIIBHOM COEAUHEHUH JIBYX
PE3UCTOPOB.

ITpoBepka npasuia Jjisi CUJIbI TOKA

MIPY MAPAJUIETBHOM COEIMHEHUU PE3UCTOPOB.
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noTpeduTenN
ANEKTPUYECKOU SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyauui nociie10BaTeIbHOTO U
MAPAJLIEITBHOTO COEIMHEHUS TPOBOJHUKOB

B IOMAIIHUX JIEKTPUUECKHUX CETAX.

Pemienue 3aa4 ¢ ucnonab30BaHrueM 3akoHa Oma
u (hopMys pacuéra ANEeKTPUIECKOTO
COITPOTHUBIICHUS MPH MOCIEA0BATEIIBHOM U
MapaJyIeIIbHOM COEIUHEHUH ITPOBOIHUKOB.
Omnpenenenue pabOThI AJIEKTPUUECKOTO TOKA,
MPOTEKAIONIETO YE€PE3 PEUCTOP.

Ornpenenenne MOITHOCTH 3JIEKTPUUYECKOTO TOKA,
BBIIECISIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA YEPE3
JAMIIOYKY OT HampshKeHus: Ha Hel. Onpenenenue
KII/] narpesareis.

HccnenoBanue mpeoOpa3oBaHus SHEPTUU

IIPU NIOABEME IPy3a AIIEKTPOABUTATEIIEM.
OObsicHEHUE YCTPOMCTBA M MPUHIIUTIA JIEHCTBUS
JIOMAIITHUX JICKTPOHATPEBATEIbHBIX PUOOPOB.
OOBsiCHEHUE TPUYNH KOPOTKOTO 3aMbIKaHUS U
MPUHIIUIIA JEUCTBUS IUIABKUX MPEIOXPAHUTENEH.
Pemenue 3a1a4 ¢ UCI0JIB30BAaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarHuTHbIC SIBJICHUS

ITocTosIHHBIE MArHUTHI.
BzaumopericTBue
IMOCTOSIHHBIX MAarHUTOB.
MarsuTtHoOe moJie.
MaruauTHOE noje 3eMiIn

HccnenoBanre MariiTHOTO B3aUMOIEHCTBHUS
MMOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO TOJISl TOCTOSTHHBIX
MarHuTOB MPHU UX 0OBETUHEHUH U Pa3/ICIICHUN.
HccneqoBanne MarHUTHOTO B3aUMO,IEHCTBUS
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U €ro 3HauCHHuE IS KU3HU
Ha 3emiie. OnbIT Dpcrena.
MarsauTtHoe noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TEXHUKE. JlericTBUE
MarHuTHOTO TI0JIS

HA MMPOBOJHUK C TOKOM.
DJIEKTPOBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonb3oBaHue
3JIEKTPOJIBUTaTENEN

B TEXHHUYECKHX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJIsl MOCTOSIHHBIX
MAarHUTOB MIPU UX 00BbEAMHEHUHU U Pa3/ICICHUH.
IIpoBeaeHNE ONBITOB MO BU3yaTU3AIMH MOJIA
IMOCTOSIHHBIX MarHUTOB.

N3ydeHue aBiaeHUs HaMarHUYMBAaHUS BEIIECTBA.
HccnenoBanne AeHCTBUA SJIEKTPUUECKOTO TOKA
HA MarHUTHYIO CTPEJIKY.

[IpoBenenre onpITOB, IEMOHCTPUPYIOIIHAX
3aBUCUMOCTb CUJIbI B3aUMOJAECHCTBUSA KaTyIIKU

C TOKOM M MarHuTa OT CHJIbI U HAITPABJICHUS TOKA
B KaTylIKE.

AHanu3 cUTyalui NpakTUYeCKOro MpUMEHECHUS
AJIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEIUIIUHE ).
N3ydeHune neicTBUS MArHUTHOTO OIS

Ha MPOBOJIHUK C TOKOM.

WN3ydyeHne nercTBUsl 3JIEKTPOABUTATEIIS.
N3mepenne KII/ anexkTpoaBuratenbHOn
YCTaHOBKH.

Pacrnio3zHaBanue v aHanu3 pa3IMuHbIX
MIPUMEHEHUM BJIEKTPOJBUTATENIEN

(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DJIEKTPOMAarHuTHas
WHTYKITUS

OnebiTel @apajes. SABneHne
3JIEKTPOMArHUTHOM
nHaykuuu. [lpasuno Jlenna.
DIIEKTpOreHepaTop.

OTBITHI TIO HCCICOAOBAHUIO ABJIICHUA
BHGKTpOMarHHTHOﬁ WMHAYKIOHUN: HCCIICJOBAHUC
W3MEHECHUM 3HAYCHMS U HaIpaBJICHUSA
HHAYKONMOHHOT'O TOKA
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CnocoObl oJTy4eHUs
AIIEKTPUUYECKOM SHEPTUH.
DNEeKTPOCTaHINH

Ha BO30OHOBIIIEMBIX
MCTOYHUKAX SHEPTUH

Hroro no pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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9 KUIIACC

No HanmenoBanue KomuuectBo | IIporpammuoe conep:kanue | OCHOBHBIE BUBI JEATEIIBHOCTH O0yYaOIIUXCS
/11 pa3aeaoB U TEM JacoB
y4eOHOTro IpeamMeTa
Pa3gen 1. Mexanundeckue siBJICHUSA

1.1

MexaHndyeckoe
JIIBHOKEHHE U CIIOCOOBI
€ro OIMHUCAHUS

10

MexaHuyeckoe IBUKEHHUE.
MarepuranbHas TOUKa.
Cucrema oTcuéra.
OTHOCUTENBHOCTH
MEXAHUYECKOTO JIBUKECHUS.
PaBHOMEpHOE
MPSMOJIMHEWHOE JBUKECHHUE.
HepaBHomepnoe
MPSMOJIMHEWHOE JBUKECHHUE.
Cpennsis 1 MTHOBEHHAs
CKOpOCTB TeJa IIpU
HEPABHOMEPHOM JIBUKCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSIMOJIMHEWHOE JIBUYKEHUE.
CBoOonHOE TajIcHHE.
Onpitel [Nanumnes.
PaBHOMEpHOE NBUKEHNE

10 OKPYKHOCTH.

Ilepuon u wactora
oOpaienus. JIuneitHas u
YIJIOBast CKOPOCTH.

AHanu3 u 00CyXJIeHUE Pa3IUYHbBIX TPUMEPOB
MEXaHUIECKOTO JTBMKCHHUS.

OO6cyxaeHue rpaHul] IPUMEHUMOCTHA MOJICIIN
«MaTepuagbHas TOUKay.

Onurcanye MEXaHUIECKOTO ABMKCHUS
paznu4YHBIMU crioco0aMu (ypaBHEHUE, TabIuIa,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIINH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEITLHOCTh MEXaHUYECKOTO
JIBUKEHUS.

Habmoienne MexaHMuecKoro JABIKEHUS Tela
OTHOCUTEJILHO Pa3HBIX TEJl OTCUETA.
CpaBHeHueE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO Y TOTO )K€ TeJIa OTHOCUTEIBHO Pa3HbIX
TEJI OTCUYETA.

Amnanu3 Tekcta ["anmmest 00 OTHOCUTETBHOCTH
JIBIKEHUS;, BHITIOJTHEHHE 3aJaHUH 110 TEKCTY
(CMBICIOBOE UTEHHE).

Omnpenenenre cpeqHe CKOPOCTH CKOJIBKEHUS
OpyCKa Wi ABWKCHUS IIapyKa 10 HAaKJIIOHHOU
MJIOCKOCTH.

Ananu3 u o0cyxJIeHre CII0cO00B
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L{eHTpOCTpEMUTENBHOE
YCKOPEHHE

PHOJIFKEHHOTO OTIPEIe/ICHUS] MTHOBCHHOM
CKOPOCTH.

OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO
JBYKCHHS (IIapUKa B KHUIKOCTH, MOJICITH
IIEKTPUICCKOTO aBTOMOOWIIS | T. 11.).
Omnpenenenue MyTH, TPOKWISHHOTO 3a IaHHBIN
IIPOMEXKYTOK BPEMECHH, U CKOPOCTH Teja

10 rpauKy 3aBUCUMOCTH IIYTH PAaBHOMEPHOTO
JBUKCHHS OT BPEMCHH.

OOcyxIeHne BO3MOKHBIX ITPHHIIAIIOB
JEHCTBHS IPUOOPOB, U3MEPSIOIIUX CKOPOCTh
(ciuIOMETPOB).

BrIunciieHue IyTH ¥ CKOPOCTH MPH
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBH)KCHHH
Tela.

OmnpeneneHre NpoHIEHHOTO MyTH U YCKOPCHHMS
JBHKCHHMSI TeJ1a 10 rpauKy 3aBUCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO IIPSIMOJIMHEHHOTO
JIBHKCHHMS TeJla OT BPEMCHH.

Ilposepra cunomesuvl.: eciu

npU PABHOYCKOPEHHOM OBUINCEHUU

Oe3 HaYaIbLHOU CKOPOCU NYMU OMHOCAMCS
KaK psi0 He4émHulX yuce, mo
COOmMBemMCmMayIowue NPOMENCYMKU 8PeMeHU
00UHAKOBWI.
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Ornpenenenue yCKOpeHus Tela

IIPU PABHOYCKOPEHHOM JIBUKEHUH

10 HAKJIOHHOM TIJIOCKOCTH.

N3mepenue nepro/ia M 4acToThl 0OpaIieHus
T€Ja IO OKPYKHOCTH.

Ornpenenenue CKOpOCTH PABHOMEPHOTO
JIBMDKCHUS TEJIa TIO0 OKPY>KHOCTH.

Peuienue 3ama4y Ha onpeaeieHue
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHMYECKOTO JBUKECHHS PA3TUYHBIX BUIOB.
Pacnio3naBanue v npuOIMKEHHOE OMMCAHUE
Pa3JIMYHBIX BUJOB MEXaHUUECKOTO JBUKCHUS
B IPUPOJIC U TEXHUKE (Ha MpUMepax cBOOOIHO
MaJal0IINX TeJl, IBUKECHUS KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U Jp.)

1.2

B3aumoneiictBue Ten

20

ITepBeiit 3akoH HeroTOHA.
Bropoii 3axkoH Herotona.
Tperuit 3akon HproToHa.
[IpuHIMI cyrneprno3uunu
CUJL.

Cuna ynpyroctu. 3aKoH
I'yka. Cuna Tpenus: cuia
TPEHUSI CKOJIbKEHUS, CUJIA
TPEHUS TTOKOSI, IPYTUE€ BUIBI
TPEHUSI.

Cuiia TSKECTH U 3aKOH
BCEMUPHOTO TATOTEHUS.

HaOmronenue u 00CyX1€HUE ONBITOB

C IBIDKCHHUEM TeJla P YMEHBIIICHUH BITHSTHUS
JIPYTUX T, MPEMATCTBYIOMNX JTBUKCHHUIO.
Amnanm3 Texcrta ['anuies ¢ onucaHueM
MBICJICHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 33JIaHUH 110 TEKCTY (CMBICTIOBOE
YTEHHE).

OO6cyx)aeHue BO3MOKHOCTH BBITIOJIHCHUS
3aKOHA WHEPIIUU B PA3IMYHBIX CUCTEMaX
OTCUETA.

Hab6nronenue u 006Cy)aeHNE MEXaHUYECKIX
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YckopeHue cBOOOTHOTO
najaeHus. JIBrmokeHue miaHeT
Bokpyr Connua. [lepBas
KOCMHUYECKasi CKOPOCTb.
HeBecoMocCTh U meperpys3Ku.
PaBHOBECHE MaTepHaIbHOM
TOYKHU. AOCOTIOTHO TBEPIOE
teno. PaBHOBecue TBEPAOTO
T€JIa C 3aKPEIIEHHON OChIO
BpallleHusl. MOMEHT CUJIBL.
LlenTp TsKRECTH

SBJICHUH, IPOUCXOIALINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBH’KEHHH OTHOCHTEIIBHO
KaOuHeTa PU3MKY.

JleficTBUS ¢ BEKTOpaMU CHJI: BBINIOJIHEHHE
3aJIaHUM M0 CIIOKEHUIO U BBIYUTAHHUIO
BEKTOPOB.

Habntoienue u/unm npoBeieHUE ONbITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTh YCKOPEHUS
Teja OT MPUIOKEHHOU K HEMY CHUJIbI U MaCChl
Tena.

AHanu3 u 00bACHEHUE SIBJICHUI

C UCTIOJIB30BaHUEM BTOPOTO 3aKkoHa HbroToHA.
Pemenue 3a1a4y ¢ HCIOJIB30BAHUEM BTOPOTO
3akoHa HpI0TOHA U MpaBuiia CIOKEHUS CUJIL.
Onpenenenue KECTKOCTH NMPYKUHBI.

AHanu3 cuTyalui, B KOTOPbIX HAOIIOJaI0TCS
ynpyrue negopmaiinu, u uX 00bsICHEHUE

C HCIIOJIb30BaHUEM 3aKoHa [ yka.

Pemenue 3a1a4 ¢ UCNIOJIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIBXKCHHSA OT CUJIbI HOPMAJIbHOTI'O JaBJICHMUA.

OO6cyxaeHue pe3yabTaToB UCCIICIOBAHN.
Omnpenenenne k03 GUIIMEHTA TPSHUS
CKOJIb)KEHUSI.

M3mepenue cribl TpEHUS TTOKOSL.
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Pemenue 3a1a4 ¢ uicnoas30BaHreM (POpPMYITbI
JUTSL CUJTBI TPEHUS CKOJTBKCHUS.

AHanu3 IBIWKEHUS TEJ TOJIBKO TOJT IeWCTBUEM
CHJTBI TSKECTH — CBOOOTHOTO TIAJICHUSI.
OObsiCHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOTHOTO MACHUSI OT MACCHI TETa.

OreHka BeTUYMHBI CHITBI TSTOTEHUS,
JEHUCTBYIOIIEH MEXKIY IBYMsI TeJIaMU

(mJ1s pa3HBIX Macc).

AHanmM3 IBKEHUS HEOCCHBIX Tell

MO/ IEUCTBUEM CHUJIBI TATOTCHUS

(c MCTOJIb30BaHUEM JIOTIOJTHUTEITLHBIX
HMCTOYHUKOB HH(POPMAIIHUH).

Pemenue 3a7a4 ¢ CIIOJIb30BaHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUTSL pacu€Ta CHIIBI TSDKECTH.

AHanu3 OpUruHHAIBHOTO TEKCTA,
OTTMCHIBAIOIIICTO MPOSBICHUS 3aKOHA
BCEMHPHOTO TSATOTEHUS; BBITIOJHEHUE 3aJaHUI
M0 TEKCTY (CMBICTIOBOE UYTEHUE).

HabOmronenue u o0cyxaeHUE OMBITOB

10 U3MEHEHUIO Beca Tea MPU YCKOPEHHOM
JIBIKEHUU.

AHanu3 yCclIOBUI BOSHUKHOBEHHUSI HEBECOMOCTH
U TIEPETPY3KH.

Pemmenwne 3amaq Ha onpeenieHIE Beca Tena

B Pa3JINYHBIX YCIOBUSX.
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AHanu3 cui, JeHCTBYIOIUX Ha TEO,
MOKOSIIIIEECS] Ha OTOpeE.
Omnpenenenre NEHTPa TSXKECTU PA3TUUHbBIX TEI

1.3.

3aKOHBI COXpaHEHUS

10

Nmnynec Tena. U3MeHeHue
uMITyJabca. UMIyJibc CUIBL.
3aKOH COXpaHEHUS
uMIyabsca. PeaktuBHOE
JIBIDKCHUE.

Mexanuueckast pabota u
MOIIHOCTb. PaboTa cun
TSDKECTH, YIIPYTOCTH,
TpeHust. CBsI3b SHEPTUU U
paboTsl. [loTeHnmanbHas
DHEPIus Tena, MOJHATOrO
Ha/Jl IOBEPXHOCTBIO 3€MIIU.
[ToTeHUMaNbHAs YHEPTUS
CXKaTOU NPYKUHBI.
Kunernueckas sueprus.
Teopema 0 KUHETUUECKOH
SHEPruu. 3aKOH COXPAHEHUS
MEXAHUYECKON DHEPTUHU

HaOmronenue u o0cyXaeHHEe ONBITOB,
JEMOHCTPUPYIONIUX TIEpeIauy UMITYJIbca

P B3aUMOJICHCTBUY TEJI, 3aKOH COXPaHEHUS
MMITYJIbCA MPU a0COTIOTHO YIPYTOM U
HEYTPYTOM B3aUMOJICHCTBUMN TE.

AHanu3 cuTyaluii B OKpy>Karomiei >ku3Hu

C UCIOJIb30BaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacmo3naBanue sIBICHHUS pEaKTHBHOTO
JBIKEHUS B IPUPOJIE U TEXHUKE.
[IpumeHeHne 3aK0Ha COXPAHEHUSI UMITYJIbCa
JUUIs pacu€Ta pe3yJabTaTOB B3aUMOJACHCTBUSA TEI
(Ha mpuMepax HEeyIpyroro B3anuMoIeHCTBUSI,
YIPYTOT0 IMEHTPATBHOTO B3aMMOICHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOJIBHKHO).

Pemenue 3a7a4 ¢ UCNIOJIb30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Onpenenenue pabOThI CUIIbI YIPYTOCTH

pU NOABEME Ipy3a C UCTOJIb30BAHUEM
HEIOABUKHOTO ¥ TIOJIBMXKHOTO OJIOKOB.
N3mepenue MOILIHOCTH.

N3mepenrie moTeHIMaIbHON YHEPTUN YIIPYTO
ne(OpMUPOBAHHOMN MPYKUHBI.
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W3mepeHne KWNHETUYECKOW SHEPTUH TeNa

0 JJIMHE TOPMO3HOTO MYTH.
DKCIEpUMEHTAIbHOE CPAaBHEHUE U3MEHECHHUS
MOTECHIIMAIBHON U KUHETUYECKOW SHEPTHUM TEa
IIPY JIBUKEHUU IO HAKJIOHHOM IIJIOCKOCTH.
DKcnepuMeHTaIbHas MPOBEPKa 3aKOHA
COXpPAaHEHHS] MEXaHUYECKON IHEPTUr

IIpU CBOOOTHOM TaJCHUHU.

[IpumeHeHune 3aKkOHa COXPAHEHUS
MEXaHUYECKON SHEPTUM ISl pacuéra

MOTEHIMAJIbHON Y KHHETUYECKOU YHEPTUM Tea.

Pemenue 3amay ¢ uCnojib30BaHHEM 3aKOHA
COXpaHCHUA MEXaHUYEeCKOM OHCPIrun

Hroro no pazneny

40

Pa3n

e 2. MexaHu4deckKue Ko

JI€0AHUA U BOJTHBI

2.1

MexaHnuecKue
KOoJIeOaHus

7

KonebarensHoe TBIKECHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaAHUM: TIEPHOI,
4acToTa, aMILUIUTY/1a.
MarteMaTrdecKkum u
MPY>KUHHBIN MasiTHUKH.
IIpeBpamenue sHEprun
pH KoJieOaTeIbHOM
JIBUKEHUM.

3aTyxaronue KojaeoaHus.
BrinyXeHHbIe KOJIeOaHMS.
Pe3onanc

Hab6monenne xonebanuii Mo 1eiCTBHEM CHUII
TSHKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOJO0HBIX KOJIEOAHUH B OKPYKAIOIEM MUPE.
AHanu3 kojieOaHuM rpy3a Ha HUTU U

Ha npyxuHe. OnpeeneHne 4acTOThI
KOJICOaHMI MaTEeMaTUYECKOTO U MPY>KHHHOTO
MAasITHUKOB.

HabGmronenne u o0bsiCHEHUE SIBICHUS
pe30HaHca.

HccnenoBanne 3aBECUMOCTH TIEPHOIa
KOJICOQHMI IMOABEIICHHOTO K HUTH Tpy3a

OT JUIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH TMEPHOJIa KOJICOaHMI

rpysa, ioaBCiCHHOIO K JICHTC, OT MaCCHI I'py3a.

HaOmnronenue u o0Cyx aeHUE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD MTEPHOIa
KoJIe0aHUH MPY>KUHHOTO MasTHUKA OT MacCChI
rpy3a u KECTKOCTHU TIPYKUHEI.

[IpumeHeHrne MaTEMaTHIECKOTO U TIPYKUHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJI ONMUCAHUS
KoJIe0aHU# B OKPY’KaIOIEM MUDE.

Pemenue 3a1a4, CBA3aHHBIX C BHIYMCICHUEM
WJIY OLICHKOM 4acTOThI (TIeproaa) KojieOaHuit
H3zmepenue yckoperus c60600H020 NAOEHUs

2.2

Mexannyeckue
BOJIHBI. 3BYK

MexaHnuyeckue BOJIHBI.
CBoiiCTBa MEXaHUYECKUX
BOJH. [IponosbHbIE N
nonepeyHbie BOJHbL. J[JinHa
BOJIHBI U CKOPOCTB €€
pacrpoCTpaHEHU .
MexaHnuyeckre BOJIHBI

B TBEPIOM TeEJIE,
CEUCMUYECKNE BOJIHBL.
3ByK. 'pOMKOCTB 3ByKa U
BbICOTA TOHA. OTpaxeHue
3Byka. Mudpa3Byk u
yIBTPa3BYK

OOHapyXeHUE 1 aHaJTU3 BOJTHOBBIX SIBJICHHM
B OKPY’KaloIleM MHpE.

HabGnronenue pacnpocTpaHeHus MPOA0IbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJICIIN) U
oOHapy>KeHHE aHATOTUYHBIX BUI0B BOJIH

B IPUPOJE (3BYK, BOJIHBI HA BOJIE).
Brruncienue qirHbI BOJIHBI M CKOPOCTH
pacmpoCcTpaHEHHS 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTPEIETICHIE TPaHUI]
YJaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJICOAHHIA.
Habmroienne 3aBUCUMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHCJIE, C UCIIOIH30BAHUEM
MY3bIKaJIbHBIX HTHCTPYMEHTOB).

HaOmronenue u 00bICHEHUE SIBJIEHUS
aKyCTHUYECKOTO pe30HaHCa.
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AHaJIN3 OpUTHHAIIBHOTO TEKCTAa, MOCBAMEHHOTO
WCIIOJIb30BaHUIO 3BYKa (WJIH YJIbTPa3ByKa)

B TEXHUKE (3X0JIOKAIUs, YIbTPAa3BYK

B MEJIUIIMHE U JIP.); BHITIOJHEHUE 3a/JaHUM

10 TEKCTY (CMBICIIOBOE UTEHUE)

Hroro no pazneny

15

Pa3znen 3. BHCKTPOMaFHHTHOC IMOJI€ H JJICKTPOMATIHUTHBLIC BOJIHBI

3.1 | DnexTpoMarHuTHOE 6 DNeKTpOMarHuTHOE TOJIE. [TocTpoenue paccykaeHui, 000CHOBBIBAIOIINX
10JIE U DJIEKTPOMAarHUTHBIC BOJIHBI. | B3aMMOCBS3b 3JIEKTPUYECKOIO U MAarHUTHOTO
AJIEKTPOMAarHUTHHIE CaolicTBa MOJIEH.

BOJIHBI AIIEKTPOMATrHUTHBIX BOJIH. DKCnepUMEHTAIbHOE H3yUYE€HHUE CBOICTB
[Tkana >IEKTPOMAarHUTHEIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. Mcnionb3oBaHue C OMOIIbI0 MOOMJIBLHOTO TesedoHa).
AIEKTPOMATHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3Ma.
DJEKTPOMAarHUTHAs IPUPOJA | AHAIH3 TEKCTOB, OMIMCHIBAIOIIHUX MTPOSBICHHUSI
cBera. CKOpOCTh CBETA. AJIIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPOJIE:
BoJiHOBBIE CBOMCTBA CBETA | )KHUBBIE OPTAaHU3MBI, U3ITyYCHHSI HEOSCHBIX TEl
(CMBICTIOBOE YTEHUE).
Pacrnio3znaBanue 1 ananus pa3inyHbIX
MIPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3agau ¢ ucnonb3zoBaHueMm GHopmyi
JUISl CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JIJIUHBI
BOJIHBI U 4YaCTOThI CBETa
Hroro no pazgeny 6
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Pasznena 4. CBeToBbIe ABJICHUSA

4.1

3aKOHEBI
pacrpoCTpaHeHUS
CBETa

JIlydyeBas mozaenb cBera.
HcTtouHuku cBera.
[TpssmonHetHOE
pacnpoCcTpaHEHHUE CBETA.
3armenus ConnHua v JIyHbL.
Otpaxenue ceera. [Imockoe
3epKajo. 3aKOH OTPaKEHUs
CBETa.

[Ipenomiienune cBeta. 3aKOH
npenomiieHus ceera. [lomnoe
BHYTPEHHEE OTPAKECHUE
ceera. Mcnons3zoBanue
MIOJIHOT'O BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIAX

HabitoieHue onbIToB, 1EMOHCTPUPYIOIINX
SIBJICHHE IIPSIMOJIMHEWHOTO PACIIPOCTPAHECHHUS
cBeTa (BOZHUKHOBEHHUE TEHU U MOJIyTEHHU),

Y UX UHTEPHIPETALH C UCIIOJIb30BaHUEM
MOHSTHUS CBETOBOTO JIy4a.

OOBbscHEHUE U MOJIETTUPOBAHUE COITHEYHOTO U
JIYHHOTO 3aTMEHHUI.

HccnenoBanue 3aBUCUMOCTH yTIJla OTPaXEHUs
CBETOBOTO JIy4a OT yIJIa NaJcHUS.

N3yuyenue cBOMCTB H300pakeHUs B INIOCKOM
3epKaiie.

Habmtonenue u o0bsiCHEHNE ONBITOB

10 MOJYYEHUIO U300paKEHHUI B BOTHYTOM U
BBINYKJIOM 3epkanax. HaOmonenue u
OOBSICHEHHE ONBITOB 110 MPETOMIICHUIO CBETA
Ha I'PaHULIE Pa3JIUYHbIX CPEll, B TOM UUCJIE
OMBITOB C MOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCHUMOCTH yTiia
IPEJIOMJIEHUS OT yIJia MaJIeHUs CBETOBOIO JIyda
Ha TPaHULIE «BO3TYyX—CTEKIIOM.
Pacrnio3zHaBanue sIBIEHUN OTPAXKEHUS U
MPEJIOMJICHUS CBETA B TOBCETHEBHOM KU3HHU.
AHanu3 u 00bsICHEHHUE SBJICHUS ONTHYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ HCNOJIb30BaHUEM 3aKOHOB
OTpaXXEHUs U NPEJTOMIICHHSI CBETA
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4.2 | JIuH3BI ¥ ONTHYECKUE 6 JIunza. Xox nydeit B muH3e. | [lonyueHne n300pakeHUl ¢ TOMOIIIBIO
PUOOPHI Onrtuueckas cuctemMa coOuparoniel U pacceruBarollen JIMH3.
doroanmnapara, mukpockomna | Onpenenenne GOKyCHOTO pacCTOSHUS U
u Teneckona. ['na3 kak ONTUYECKOU CUJIbI COOMPAIOIICH JTUH3HI.
ONTUYECKAas CUCTEMA. AHanu3 ycTpouCTBa U MPUHIHUIIA I€UCTBUS
brnuzopykocTs u HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JATbHO30PKOCTh ¢doToannapara, MUKpOCKOIIA, TEIECKOIIA.
N3yueHnue Mo/ienu riia3a Kak ONTUYECKON
CUCTEMBI. AHANIU3 IBJIEHUIN OJM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHLINIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6emoro 3 Pa3noxenue 0enoro ceeta HabGnronenue pasioxxenus: 0e1oro ceeta
CBETA B CIIEKTP B criekTp. OnbITel HplOTOHA. | B CIIEKTD.
CrnoxxeHue CreKTpaIbHbBIX Habmtonenue u o0bsiCHEHHE ONBITOB
1BeTOB. Jlucnepcus ceeta 10 MIOJTYYEHUIO OEJIOT0 CBETa MU CIO0KEHUU
CBETa Pa3HbIX LIBETOB.
[TpoBenenune u 0ObsICHEHHE ONBITOB
10 BOCIIPUSATHUIO LIBETA MIPEAMETOB MPU UX
HaOJIOICHUH Yepe3 [IBETOBBIC (DUIIBTPHI
(LIBETHBIE OYKH)
Hroro no pazgeny 15
Pa3nen 5. KBanToBbie ABJIeHUSA
5.1 | Ucniyckanue u 4 OmnbiTel Pezepdopna u OO6cyxaenue 1enu onbiToB Pezepdopaa

IIOIJIOIMICHUEC CBCTA
aTOMOM

IUIaHCTapHasa MOACIIb aTOMa.

Mogaens aroma bopa.
HcnyckaHue v norjionieHme

I10 UCCJICAOBAHHNIO aTOMOB, BBIIBHKCHHUC
TAIIOTE3 O BOBMOXKHBIX PE3YJIbTaTax OIIbITOB
B 3aBUCUMOCTH OT IpCAIIoJaracMoro CTpoCHusA
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cBeTa aTOMOM. KBaHTHI.
JInHenyaTeIe CIIEKTPBI

aTOMOB, (POpMyIHpPOBaHUE BHIBOJIOB

U3 PE3yJbTaTOB OIIBITOB.

OO0cyxaeHue NpOTUBOPEUHA MJIAHETAPHOM
MOJEJIA aTOMa U OCHOBAHUM IS TUIIOTE3bI
Bbopa o cranmoHapHbIx opOUTaX 3J1EKTPOHOB.
Habnronenue CruloniHbIX ¥ JIMHEWYaThIX
CHEKTPOB M3IYUYEHUS PA3JIUYHbBIX BEIIECTB.
OOBbsiCHEHUE JIMHEWYATHIX CLIEKTPOB U3ITYyUEHUS

5.2

Crpoenue aToMHOT0
anpa

PagnoaktuBHoCTh. Anbda-,
OeTa- U raMMa-U3TyYEHUsI.
Ctpoenue aTOMHOTO S11pa.
Hyxnonnas monens
aTOMHOTO s1pa. M3oTormsl.
PagnoaktuBHbIC
npeBpatuenus. llepuon
IIOJIypacIaia aTOMHBIX SIIEP

OO0cyx)aeHne BO3MOKHBIX TUITOTE3 O MOACIIAX
CTpOEHUS sJIpa.

Omnpenenenre cocTapa siep 1Mo 3aJaHHbIM
MacCCOBBIM U 3aps0BBIM YHCIaM U

10 MOJIOKEHUIO B IEPUOIUYECKON CUCTEME
AJIIEMECHTOB.

AHanu3 U3MEHEHUS COCTABA A/Ipa U €TO
MIOJIOKEHUS B TIEPUOJUICCKON CUCTEME

MIPH 0-PATMOAKTHBHOCTH.

HccnenoBanre TPEKOB 0-4aCTHIL IO TOTOBBIM
dboTorpadusim.

OOHapyXeHUE U U3MEPECHHUE PATHAIIMOHHOTO
¢dhoHa C MOMOIIIBIO JO3UMETPA, OIIEHKA €T
WHTEHCUBHOCTH.

Amnann3 OM0JIOrnYeCKNX H3MESHEHUM,
MPOUCXOISIIIUX O] ACHCTBHUEM
PaIMOAKTUBHBIX U3ITyYCHHM.
Hcnonp3oBanne palnOaKTUBHBIX U3TyYCHUN
B MEJIUIIMHE
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5.3

SnepHbie peakiuu

S nepHbie peakuun. 3aKOHbI
COXPAaHEHHUS 3apsSIA0BOTO U
MacCOBOT'O YHCEII. DHEPIUs
CBSI31 aTOMHBIX sifiep. CBs3b
MaccChl ¥ sHepruun. Peakuun
CUHTE3a U JICJICHUS SAED.
Hcrounuku 3neprun ConHna
v 3BE31. AnepHas
JHEpreTukKa. JlencTBust
PaIUOAKTUBHBIX U3ITyYEHUN
HA KUBBIE OPTaHU3MBI

Pemenue 3a7a4 ¢ MCHOJIB30BaHUEM 3aKOHOB
COXpaHEHUSI MACCOBBIX U 3aPSTOBBIX YHCEI
Ha OTpeJIeIeHUE Pe3yIbTaTOB SACPHBIX
PEaKLHNi; aHAIN3 BO3MOKHOCTH WJIN
HEBO3MOXHOCTH SIICPHOM pPEaKIIUu.

OHGHKa OHCPIUHU CBA3U AACP C UCITIOJIb30BAHHUCM

(bopmysbl DUHIITEMHA.
OOcy:x/1eHnE EPCIEKTUB UCTIONb30BaAHMS
YIPABJISIEMOTO TEPMOSIAEPHOTO CUHTE3A.

OO0cy:x1eHne MPEUMYLIECTB U 3KOJOTUYECKUX
po0JIeM, CBSI3AHHBIX C SIAEPHON YHEPTrEeTUKON

Hroro no pazneny

17

IHoBTOPUTEIBLHO-00001HAK NI MOTYJIb

[ToBTOpEHUE 1
o0oO01IeHne
COJIepKaHUs Kypca
bu3uku 3a 7-9 Kaccel

9

Cucremaruzanus u
0000111eH1Ee TPETIMETHOTO
COJIEp>KaHMS U OTbITa
JeSITEIbHOCTH,
PUOOPETEHHOTO

MpU U3yUYEHUHU BCEro Kypca
(GU3UKHA OCHOBHOTO OOIIIETO
oOpa3oBaHUs.

IloaroroBka K OCHOBHOMY
rOCyIapCTBEHHOMY
’K3aMeHy 1o (pU3MKe

JUIs 00y4aroIuXcs,
BBIOPABIINX 3TOT YUCOHBIM
npeaMer

Brlinonnenne yueOHbIX 3aJaHUM, TPEOYIOIIMX
JIEMOHCTPALIMA KOMIIETEHTHOCTEH,
XAapaKTEPU3YIOIINUX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

— MIPUMEHEHUS NTOJIyYEHHBIX 3HAaHUI

JUTSl HAYYHOTO OOBSICHEHUS! (PU3HUECKUX
SIBJICHUM B OKPY>KaIOLLEU IPUPOJIE,

B [TOBCETHEBHOM KM3HU U BBISIBJICHUS
(bU3MYECKUX OCHOB psiJla COBPEMEHHbBIX
TEXHOJIOTHUH;

— MIPUMEHEHUS OCBOEHHBIX
HKCIIEPUMEHTAIbHBIX YMEHUI

JUISL UCCIIeI0BaHMsl (PU3NUECKUX SIBICHUH,
B TOM YHCJIE JJIs1 IPOBEPKU THIIOTE3
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Y BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pemenue pacu€THbIX 3a/1a4, B TOM YUCIIE
MPEeINOoJIararolInX UCIOJIb30BaHNEe HU3UUECKUX
MojieJield 1 OCHOBaHHBIX Ha COJEP KaHUU
pa3IMYHBIX Pa3/IeNoB Kypca (PU3UKH.
BrlnonHeHue 1 3aiura rpynnoBbIX WK
WHIUBUYAJIbHBIX TPOEKTOB, CBA3aHHBIX

C cofiepKaHHEM Kypca (pu3uku

Hroro o pazgeny 9
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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IToypouHoe IUIAHUPOBAHUE

7 KIIACC
Ne KoJunuecTBo yacos
n/m Tewa ypoka Bcero Konrpoabnbie  IIpakTuyeckue
padoThI padoThI

1 ®du3nka — Hayka 0 Ipupoje. SABiaeHus npupoasl 1

2 ®PusnyecKkue ABICHUs 1

3 dusnueckue BeIUUUHbI U UX U3MEPEHHE 1

4 VYpok-uccnenoanue "MzmMepenne reMnepaTypsl Ipy HOMOIIH KUAKOCTHOTO 1 1
TEPMOMETPA U AATYMKA TeMIepaTypsl”

5 MGTOIII)E HAYYHOTO ro3HaHust. Onrcanne GU3NIECKUX SBJICHUN C ITOMOIIBIO 1
Mojienei

6 CrapToBas quarHocTuueckas KOHTposbHas padorta Nel 1 1

7 Crpoenue BeriecTBa. ONBIThI, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHUE BEILIECTBA 1

8 JIBM>KE€HHE YaCTHII BEILIECTBA 1

9 VYpok-uccnenoBanue «OnbITHl 0 HAOIIOEHUIO TEINIOBOTO PACIIUPEHUS Ta30B» 1 1

10 ArperaTHble COCTOSIHMSI BEILIECTBA 1

11 Oco0eHHOCTH arperaTHBIX COCTOSTHUM BObI. O000IIIEHNE TIO pa3aeny 1
«IlepBoHauanbHBIE CBEACHMSI O CTPOCHUH BELIECTBAY

12 Mexannueckoe 1BukeHue. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUYKEHUE 1

13 Cxopoctb. EnuHuLBI cCKOpOCTH 1

14 Pacuer nytu 1 BpeMeHU IBUKEHUS 1

15 Nuepuusi. Macca — Mepa HHEPTHOCTH Tel 1

16 ITmorHOCTE BeriecTBa. Pacuer maccel M 00beMa Tela IO €ro INIOTHOCTH 1

17 JlabopaTtopHas pabota «OnpeaeneHne MmI0OTHOCTA TBEPOTO TEIay 1 1

18 Pemenue 3aga4d mo reMme "InoTHOCTE BemecTna" 1

19 Cwita Kak XxapakTepHuCTHKa B3aumoaencTeus Ten. Cuna ynpyroctu. 3akoH ['yka 1

20 JlaGoparopHas paboTa «I/ISVyIIeHI/Ie 3aBUCUMOCTH pacTsKeHUs (aedopMariim) 1 1
IPY>KUHBI OT IPUII0KEHHON CHIIBD)

21 SIBnenune Tarorenus. Cuia TSHKECTH 1
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CB43b MEXY CUJION TSKECTH M Maccol Tena. Bec Tena. Pemenue 3agau no teme

22 1
"Cuna tsoxectu"”
23 Cuiia TsbkecTu Ha Apyrux miaHetax. Gusndeckue XapakTepUCTHKH TIAHET 1
24 N3mepenue cui. unamomerp 1
25 Bec tena. HeBecomocTh 1
JI0’)KEHHE JIBYX CHJI, HAIPaBJIEHHBIX 10 OJIHOM npsiMoi. PaBHOAEHCTBYIOIIAs CHUII
26 C €HHE , e P e 1
27 Pemenue 3amad no teme "PaBHonelcTByromas cui" 1
28 Cwiia TpeHus u e€ BuIpl. TpeHue B IpUPOE U TEXHUKE 1
29 JlaboparopHas paboTa «/3ydyeHne 3aBUCUMOCTH CUJIbI TPEHUS CKOIBKEHUS OT 1
CHUJIBI JABJICHUS U XapaKTepa COMPUKACAIOIIMXCS OBEPXHOCTEM
30 Pewienue 3a1au Ha onpeieIeHUE PaBHOICUCTBYIOIIEH CHUITbI 1
31 Pemenue 3anau no temam: «Bec Tenay, «I'padudeckoe n300paxxeHue CU», 1
«Cuby, «PaBHOACHCTBYIOIIAS CUIT»
32 KonTponpHas padora Ne2 o temam: «MexaHnueckoe JBIKeHUEY, «Macca, 1
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe nuzodbpaxenue cuiny, «CHIb
33 Jasnenne. CriocoObl yMEHbIICHHS U YBEIUYEHHUS JaBICHHS 1
34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJI€HHUs T'a3a 0T 00bEMa, TeMIEepaTyphbl 1
epenaua JaBieHUsl TBEPAbIMU TEJIAMU, KUIAKOCTIMU U razaMu. 3akoH [lackans
35 IT , 3 I1 1
36 JlaBneHue B ®KUIKOCTHU U Ta3€, BRI3BAHHOE JCHCTBUEM CHUIIBI TSXKECTH 1
37 Pemenne 3agau mo teme «/laBineHune B )XKUAKOCTH 1 ra3e. 3akoH [Tackamsy 1
38 Coo0bmarommecs: Cocyabl 1
39 I'mapaBauyeckuit mpecc 1
40 Manomertpsl. [lopiiHeBOM KUIKOCTHBIN HACOC 1
41 ATmocdepa 3eMiH U IPUYKHBL €€ CYIIeCTBOBAHUS 1
42 Bec Boznmyxa. ATmochepHoe naBieHue 1
43 N3mepenue armocdeproro gasnenus. OneiT Toppuueniu 1
44 3aBUCHUMOCTBH aTMOC(HEPHOTO JaBICHUS OT BBICOTHI HAaJl YpOBHEM MODS 1
45 Bapomerp-aneponn. ATmochepHoe AaBlieHHEe Ha Pa3TUYHBIX BHICOTAX 1
46 Pemenue 3amau mo Teme " AtmochepHoe gaBienue" 1
47 JlelicTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEN0. ApXMMEI0BA CHIIA 1
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JlaGopaTtopHas pabota «OrnpeaesieHne BhITaTKUBAIONIEH CUIIBI, ICHCTBYIONIEH Ha

48 TEJI0, MOTPYKEHHOE B JKUJIKOCTHY ! I

49 Ha6f)paTopHaﬂ paborta no teme «lccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIE OT 1 1
00BpEMa MOTrpyKEHHO B KUIKOCTh YaCTH TEJIa»

50 [1naBanue ten 1

5 JlaGopaTtopHnast pabora "‘I'<0H0pr1/1po.1.3.aHHe apHeOMeTpa WJTU KOHCTPYHUPOBAHUE 1 1
JIOJIKY U OIIpEJIENIEHHUE €€ rPy30M0AbEMHOCTH

59 Pewenue 3agau no TeMaM: «[1naBanue cynos. BoznyxonnaBanuey, «JlaBienue 1
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»

53 KonTponbHas padora Ne3 mo teme «JlaBiieHre TBEPIbIX TEI, )KHIKOCTEH U Ta30B» 1

54 Mexanunueckas pabora 1

55 MormHocts. EquHUIbI MOLITHOCTH 1

56 VYpok-uccienopanue "Pacuét MOIIHOCTH, pa3BUBAEMOM MPHU MOIBEME 10 JecTHUIIE" 1 1

57 [Ipocthie Mexanu3Msbl. Priuar. PaBHOBeCcHe cuil Ha peryare 1

58 PBI‘{aFI/IUB TeXHHKE, ObITY U mpupoje. JlaboparopHas padota «lccnenoanue 1 05
YCJIOBHI pAaBHOBECHSI pbIyara

59 Pemenue 3amau mo reme «Y CI0BUSI paBHOBECHS phluaray 1

60 Koa¢pdunment nonesnoro neiictust mexanusma. Jlaboparopnas padbora 1 05
«M3mepenne KII/[ HaKJIOHHOM MIIOCKOCTH» )

61 Pemenue 3agau no reme "Pabota, momHOCTh, KIT/I" 1

62 Mexannueckas dHeprus. Kunernueckast 1 MoTeHIAaIbHast SHEPT U 1

63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUn 1
YPOK-3KCIIEPUMEHT IO TEME "DKCIEPUMEHTAIBHOE OIPEACIICHUE N3MEHEHNUS

64 KMHETUYECKOM U MOTEHIMAIbHON SHEPTUU IIPU CKaThIBAHUU TeJIa 110 HAKJIOHHOU 1 1
IIJIOCKOCTH"

65 Kontponbnas pabota Ned4 o reme «PaboTa 1 MOIITHOCTh. DHEPTUS» 1

66 PeseprubIit ypok. PaboTta ¢ Tekcramu o Teme "MexaHndeckoe BIKeHHe" 1

67 PCSCpBI;I'LIﬁ ypok. PaboTta ¢ Tekctamu o Teme "JlaBineHue TBEPABIX TEIN, KHUIKOCTEH 1
Y Ta30B

68 PesepHbIii ypok. Pabota ¢ Tekctamu o teme "Pabora. MomHoCTh. DHeprus" 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12
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8 KUIACC

KoaunuecTBO 4acoB

Nenm/m Tema ypoka Beero Konrtpoabnbie IIpakruueckue
padoThI padoTsbI

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHBIC

! MOATBEPKICHUS !

2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1

3 Mogenu TBEPAOTO, )KUAKOTO M Ta3000pa3HOT0 COCTOSIHUI BEIIeCTBA 1

4 OObsicHeHue CBOI\/JI(:"TB TBEPAOTO, JKUAKOIO U ra30vo6pa3H0ro COCTOSIHUIA BEUIECTBA HA 1
OCHOBE TOJIO’KEHUH MOJIEKYJIAPHO-KMHETUYECKOM Teopuu

5 Kpucrannumueckue u amop¢usie Terna CMaunBaHue U KanWUIIpHOCTh. [loBepXHOCTHOE 1
HATSDKEHUE

6 BxojnHast koHTpoJsibHas paboTa (KOHTposbHas pabotaNel) 1 1

7 TennoBoe pacIIMpEeHHE U CKATUE 1

8 Temnepatypa. CBsi3b TeMIEPaTypbl CO CKOPOCTHIO TETIOBOTO ABUKEHUS YaCTHI] 1

9 Buytpennss sneprus. CriocoObl MU3BMEHEHUs BHYTpEHHEH dHepTrun 1

10 Buas! Tenonepenauu 1

11 Ypok-koHpepennus "[IpakTudeckoe UCTOIb30BaHUE TETIJIOBBIX CBOMCTB BEIIECTB U 1 |
MaTepuasoB B LEIsIX dHEprocOepekeHus"

12 KonnuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTb 1

13 YpaBHeHue TerioBoro 6ananca. TermiooOMeH U TEemI0BOe paBHOBECHE 1

14 Ha6opaT(3pHaﬂ pa6ovTa "HCSJ‘ICI{OBaHI/Ie SIBIICHUS TETUIOOOMEHA TMPU CMEIIUBAHUU 1 |
XOJIOTHOU U TOPSTUEH BOJIBI

15 Pacuer konmvecTBa TETUIOTHI, HEOOXOIUMOTO ISl HATPEBAHUS TEJIa M BRIIETIEMOTO UM 1
MIPU OXJAXKICHUU

16 JlaboparopHas pabota "OnpeneneHre yaenbHON TETIOEMKOCTH BelecTBa" 1 1

17 DHeprus TOTUIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS 1

18 [InaBiieHne u OTBEpAECBAHUE KPUCTAIUIMYECKUX TEJ. Y EIbHAs TEIIOTA IUIABJICHUS 1

19 JlaboparopHas paboTta "Onpenenenue yaenbHON TEIIOTH IIaBJIeHUs Jibja" 1 1
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20 [TapooGpa3oBanue u kKoHaeHcanus. Vcmnapenue 1
71 Kunenue. Y nenpHas Teriora napooOpa3zoBaHus U KOHJEHCAIIMU. 3aBUCUMOCTh 1
TEMIIepaTypbl KUIIEHUSI OT aTMOC(EPHOTO JaBICHUS
2 BJ‘Ia)KHO'('JTB Bo3nyxa. Jlaboparopnas padora "OnpeseneHre OTHOCUTEIBHOM BIIaXKHOCTH 1 1
BO3/yXa
23 Pemienue 3agau Ha onpeeneHue BIaKHOCTUA BO31yXa 1
24 [TpunHnmns! paboTh! TEIIOBLIX ABHUraTeneii. [laposas TypOuna. J[Burarens BHyTpeHHETO 1
CrOpaHus
25 KIIJl renmoBoro aBuraresns. TeniaoBble JBUTATENH U 3aIUTa OKpYKaroleH cpeibl 1
26 3aKOH COXpaHEeHMsI U MIPEBPAIICHHs] SHEPTUU B TEIUIOBBIX MpOIeccax 1
27 [ToaroroBka k KOHTpOJ;IBHOfI paGOIe no TeMe "TeruoBele siBieHus. Mi3mMeHenue 1
arperatHbIX COCTOSIHUI BEILlECTBA
73 KOHTpOJ‘IBE-IaSI pa60Ta' 'N92 1o teme "TerioBble ABiICHUA. VI3MeHeHne arperaTHbIX 1
COCTOSIHUH BEIlleCTBa
29 DnekTpusanus Ten. [[Ba posa aIeKTpUIecKux 3apsiaoB 1
30 VYpok-uccienoBanue "IneKTpu3anus TeJl UHAYKLIUEH U IPU COTPUKOCHOBEHUN" 1 1
31 B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona 1
3 DneKTpuuecKoe noie. HanpspkeHHoCTh anexTpuyeckoro nosst. [IpuHnun cynepno3unuu 1
JIEKTPUUYECKUX MOJIEH
33 Hocurenn aneKkTpruuecKkux 3apsiioB. JlneMeHTapHblii 3apsia. CTpoeHne aToMa 1
34 [TpoBOAHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUSI DTIEKTPUUECKOTO 3apsiia 1
35 Pemrenne 3a1a4 Ha MpUMEHEHNE CBOMCTB JIEKTPUYECKUX 3apsI0B 1
36 DIIEKTPUYECKHI TOK, YCIOBHS €T0 CYIECTBOBAHUS. MICTOUHMKH 3JIEKTPUYECKOTO TOKA 1
37 JlelicTBUS SIIEKTPUYECKOTO TOKA 1
38 VYpok-uccnenopanue "JleicTBHE ANEKTPUIECKOTO MOJIS HA TPOBOHUKH U TUAJIEKTPUKH" 1 1
39 DNEKTPUYECKUH TOK B METAIUIAX, JKUJKOCTSX U ra3ax 1
40 DJeKTpUyecKas 1elb U €€ COCTaBHbIE YaCTH 1
41 Cuna Toka. JlaboparopHas pabota "M3mMepeHne u peryinpoBaHie CHIIbI TOKa" 1 0.5
42 DneKTpuuecKoe HaprDKCHI/Ie‘.‘ Bonbr™merp. JlabopaTtopnas pabdora "HM3mepenue u 1 0.5
pEryJlupoBaHHUE HAMPSHKEHUS
43 ConpoTuBiieHUE MPOBOJHUKA. Y JIE€TBHOE COIPOTUBIIEHUE BEIIECTBA 1
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JlaboparopHas paboTa "3aBUCUMOCTb 3JIEKTPHUUECKOTO COIPOTUBIICHUS MPOBOIHUKA OT

44 €ro JUIMHBI, IUIOLIA/IU IIONIEPEYHOr0 CeYeHusl U Marepuaa” !
45 3aBUCHMOCTb CHJIbI TOKA OT HapsbkeHUs. 3akoH OMa /7151 yyacTKa Lenu
16 JlaGopatopHas pabota "HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, H/:[yunlero qepes 1
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE
47 [TocnenoBarenbHOE U NAPALIEIBHOE COEAUHEHUS IIPOBOIHUKOB
48 JlabGopaTtopHast padota "I[IpoBepka npaBuia CJIO)KGI:'II/ISI HaIpsHKEHUHN pU |
NIOCJIEZI0BATEIbHOM COEIUHEHUH JIBYX PE3UCTOPOB
49 JlaGoparopHas paboTa "I}pOBepKa IIPaBWJIA JJIs1 CUJIBI TOKA IIPH MMAPAJIIIEIIBHOM 1
COEJIMHEHUU PE3UCTOPOB
50 Pemenue 3anauy Ha npumMeHeHue 3akoHa OMa JJ1s pa3IMyHOrO COEAUHEHUS
IIPOBOJHMKOB
51 PaboTa 1 MOLTHOCTB 3J1EKTpUUECKOro Toka. 3akoH Jxoyisa-Jlenua
52 JlabopaTtopHas padota "Onpenenenne padoThl M MOIITHOCTH 3JIEKTPUUECKOTO TOKA" 1
53 DNeKTpUUecKHe ey U MOTPeOUTeNH 3IeKTpUIecKoi s3Heprun B 6bITy. KopoTkoe
3aMbIKaHUE
54 [ToaroToBka Kk KOHTPOJIBHOM paboTe Mo TeMe "DIeKTpHUUECKUe 3apsaabl. 3apsKEHHbIE
TeNa U uX B3auMoJielcTBUS. [10CTOSIHHBIN 3NIeKTpUYECKU TOK"
55 KonTposabHas padora Ne3 no teme "DnekTpuueckue 3apsbl. 3apsHKeHHbIE Tea U UX
B3auMozeicTBus. [I0CTOSHHBIN 2IEKTPUYECKUNA TOK"
56 ITocTostHHBIE MAarHUTHI, UX B3aUMOJICHCTBHE
57 Ypok-uccnenosanue "M3ydyeHne nosei NOCTOSIHHBIX MAarHUTOB" 1
58 MaruauntHoe nosje. MarautHoe 11oj1e 3eMIIH B €ro 3HaueHue I )KU3HU Ha 3eMIie
59 OneiT OpcTena. MarHuTHOE MOJIe JIEKTPUYECKOro TOKa MarHuTHOE NoJie KaTylIKH ¢
TOKOM
60 [IpumeHenne 21eKTpOMarHuToB B TeXHI/IKS. JlaGopatopHas pabota "M3yuenue neiictus 0.5
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM
DNeKTpOABUTaTENh IOCTOSIHHOTO ToKa. Vcrob30BaHue IeKTpoABUraTeseld B
61 TEXHUYECKUX YCTPOUCTBaX U Ha TpaHcnopre. JlabopaTopHas pabora
"KoHcTpyrpoBanue u u3ydeHue paboThl dJEKTpoABUTATENS"
62 OnbiTel @apajnes. 3aKOH JIeKTpoMarHuTHOM uHAYKIuU. [IpaBuio Jlenma
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Onekrporerepatop. CriocoObl MOTyYEHHS IEKTPUUECKON SHEPTUU. DIEKTPOCTAHIINH

63 Ha BO30OHOBJIIEMBIX HCTOYHHKAX YHEPTUU !
64 [TonroroBka K KOHTPOJBHOU pabOTe MO TeMe "DNEKTPUIECKUE U MATHUTHBIC SBICHHS" 1
65 Kontponbnas padota Ne4 o teme "DIEKTpUUECKHE U MAaTHUTHBIE SIBJICHUS" 1
66 PesepBHbIii ypok. Pabota ¢ Tekctamu 1o teme "TermmoBbie siBjaeHUs " 1
67 PesepBHbIil ypok. PaboTa ¢ Tekctamu o teme "[1ocTOSHHBIN AIeKTPUIeCKui TOK" 1
68 PesepBHbIii ypok. PaboTa ¢ Tekctamu 1o Teme "MarHuTHbIC SIBICHUS" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
9 KIIACC
N KonuyecTBo yacoB
11;-)11 Tema ypoka Beero Konrpoabnbie IIpakTnyeckue
padoThI padoTbI
1 Mexanunyeckoe nBrxeHne. MarepualibHasi TOUKa 1
2 Cucrema orcyera. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS 1
3 PaBHOMEpHOE NIPSIMOIMHENHOE IBUKEHUE 1
4 HepaBHoMepHOE npsiMonuHeiiHOe ABM>KeHHE. CpellHsAs 1 MTHOBEHHAs! CKOPOCTb 1
5 [TpstmonMHENHOE PaBHOYCKOPEHHOE ABMXKEHHE. Y cKopeHue. CKOpOCTh MPSMOJINHENHOTO 1
PaBHOYCKOPEHHOT O ABMKeHHU. ['paduk ckopocTu
6 Bxonnas koHTposibHast paboTa (KoHTposbHas paboraNel) 1 1
7 JlaGopaTtopHast pabota "OmnpeaenieHne yCKOpEHUs Tela Mpyu PaBHOYCKOPEHHOM 1 1
JBUKEHHUU 110 HAKJIOHHOW IJI0cKoCcTH"
8 CBobOonHoe nanenue tei. OneiTe [anunes 1
9 PaBHOMepHOE ABIKEHUE IO OKpYX)HOCTH. [lepuon u yacrtora obpamienus. Jluneitnas u 1
yIJI0Basi CKOPOCTHU
10 [leHTpOCTpEMUTENBHOE YCKOPEHUE 1
11 ITepsbiit 3ak0H HproToHa. BekTop cuiisl 1
12 Bropoii 3akoH HeroToHa. PaBHOIEHCTBYIOIIAS CHIIA 1
13 Tperuii 3akoH Herorona. Cyneprno3unus cui 1
14 Pewienue 3ana4 Ha npuMeHeHne 3aK0HOB HploTOHa 1
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15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemienue 3amad no reme «Cusa ynpyroctu» 1
17 JlabopaTtopHast pabota «OrnpeesieHne )KeCTKOCTU MPY>KUHbBI» 1
18 Cuna tpeHus 1
19 Pemenue 3anau no teme «Cuia TpeHus» 1
20 JlaboparopHnas padota "Onpenenenne KodhhUIMeHTa TPEHUS CKOIBKCHHS" 1
21 Pemenue 3anau no teme "3akonsl HetoToHa. Cuna ynpyroctu. Cuna tpeHus"” 1
22 Cuna TSHKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO T ICHHS 1
23 VYpok-koHpepenius "JIBukeHne Te1 BOKPYT rpaBUTAIIMOHHOTO 1eHTpa (ConHeuHas 1
cucrema). ['amaktuxu"
24 Pemenue 3anau no teme "Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHUS" 1
25 [IepBas kocmuueckas ckopocTs. HeBecoMOCTb U Ieperpy3ku 1
26 PaBHOBecue MaTepHianOf/i‘ TOYKH. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPI0TO 1
TeNa ¢ 3aKperIEHHON OChIO BpAICHHUS
27 MowmeHT cuisl. LleHTp TsKecTH 1
28 Pemenue 3anau no teme "MomeHT cuisbl. Llentp Tsxectn" 1
29 [ToaroroBka k KOHTPOJBHOM paboTe 1Mo Teme "MexaHndecKoe ABHKECHHUE. 1
B3aumoneiictBue ten"
30 KonTponbnas pabota Ne2 mo teme "Mexanuueckoe ABMxeHue. B3anmoneiicteue ten" 1
31 Nmnynsc Tena. NMmynbe cunbl. 3aKOH COXPAaHEHUS UMITYJIbCa. YIIPYroe U HEYIPYyroe 1
B3alMOJIeiCTBHE
32 Pemenue 3agau no reme "3akoH COXpaHEHUsI UMITYJIbca" 1
33 VYpok-koHpepenus "PeakTuBHOE ABHKEHUE B IPUPOJIE U TEXHUKE" 1
34 Mexannueckas paboTa U MOIIIHOCTh 1
35 PaboTa cuiIbl TSKECTH, CHITBI YIIPYTOCTH U CHJIBI TPEHUS 1
36 PaboTa cuiibl TSKECTH, CHITBI YIIPYTOCTH U CHJIBI TPEHUS 1
37 JlaGoparopHas paboTa «OnpeneneHvHe paboThI CUJIBI TPEHHSI TPU PABHOMEPHOM 1
JIBUKEHHUH TeJa 110 TOPU30HTAIbHON TOBEPXHOCTH
38 CBs13b dHEpruu U padoThl. [loTeHIMaTBHAS YHEPTUSA 1
39 Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPTHH 1
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40 3aKOH COXPaHEHHMS YHEPIHHU B MEXAHUKE 1

41 JlaGopaTtopHas pabota «3yueHue 3aKkoHa COXPAHCHUS YSHEPTUN 1

42 KonebarenpHoe IBUKEHUE U €TI0 XapaKTEPUCTUKU 1

43 3aryxaromue Konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc 1

44 MareMaTH4ecKuil U IPYKUHHBIM MAsITHUKH 1

45 Ypok-uccnenoBanue «3aBUCUMOCTD IIEpro/Ia KOJIeOaHH OT )KECTKOCTU TPYKUHBI U 1
Macchl rpy3a»

46 [TpeBpaliieHre SHEPIUK IPU MEXAaHUMUYECKUX KOJICOAHUAX 1

47 JlaGopatopHas pabota «OnpeznenaeHrne 4acTOThl ¥ IepHoAa KosleOaHUi Py KUHHOTO 1
MasiTHUKa»

43 JlaGopatopHas pabota «IIpoBepka He3aBUCUMOCTH Ieproia KojebaHuil rpysa, 1
[I0JIBELLIEHHOT'O K HUTH, OT Macchl rpy3a»

49 Mexanuueckre BosIHbI. CBOMCTBa MEXaHUUYECKUX BOJIH. [Ipo/iosbHbIE U ITONepeyHbIe 1
BOJIHBI

50 Ypok-koHpepenus "MexaHnuueckue BOJIHBI B TBEpAOM Tene. CelicMuiyeckue BOTHBI" 1

51 3ByK. PacripocTpaneHnne u oTpakeHHE 3ByKa 1

52 VYpok-uccnenoanue "HabitoieHre 3aBUCIMOCTH BBICOTHI 3ByKa OT 4acTOTHI" 1

53 ['pOMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHUECKHH PE3OHAHC 1

54 Ypok-koHpepenius "YnpTpa3Byk U HHGPa3BYK B IpUPOJIE U TEXHUKE" 1

55 [ToaroroBka Kk KOHTPOIBHOHM padoTe MO TeMe "3aKOoHBI COXpaHeHUs. MexaHuueckue 1
Kosie0aHusl U BOJTHBI"

56 KOHTp?J‘IBHaﬂ pabota Ne3 mo Teme "3akoHbI coxpaHeHHs. MexaHnueckue KoineOaHus u 1
BOJIHBI

57 DJIEKTPOMAarHUTHOE I0JI€. DIEKTPOMATHUTHBIE BOJIHBI 1

58 CBoOICTBA 3JIEKTPOMAarHUTHBIX BOJH 1

59 VYpoxk-konpepenuus "[kana BJICKTpO\I’\/IaFHI/IT‘I‘-ILIX BoJIH. Mcnionp30Banune 1
3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U

60 Vpok-uccnenopanue "M3yyeHne CBONCTB 3IEKTPOMArHUTHBIX BOJIH C ITOMOIIBIO 1
MOOMIIBHOTO TenedoHa"

61 Pemenue 3a1a4y Ha onpeeeHHe YacTOThI U IJIMHBI AJIEKTPOMArHUTHOW BOJIHBI 1

62 OnexTpoMarHuTHas mpupoaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA cBETa 1

70



63 Ucrounuku ceeta. [IpsiMonuueitHoe pacnpoctpaneHue ceera. 3armenust Connua u JIyHbt 1

64 3akoH oTpaxxeHHs cBeTa. 3epkaia. Pemienue 3a1ay Ha MPUMEHEHHE 3aKOHA OTPAKECHHUSI 1
cBeTa

65 [Ipenominenue cBeta. 3aKOH MPEIOMIICHHS CBETA 1

66 [TonHoe BHyTpeHHee oTpakeHue cBeTa. Mcrnonbp30BaHue MOJIHOTO BHYTPEHHETO 1
OTpPaKEHUsI B ONTHYECKUX CBETOBOAAX

67 JlaGopaTtopHnast pabora "I/ICCJIE'E'I[OBaHI/Ie 3aBI/ICI'/H:/IOCTI/I yriia IpeIOMJICHUS] CBETOBOTO JIyda 1
OT yrJja MajeHus Ha rpaHulle "BO31yX-CTEKIIO

63 Ypok-koHpepeHIus "I/ICH'(')JIB?»OBaHI/Ie MIOJIHOTO BHYTPEHHETO OTPaXECHUS: CBETOBOIbI, 1
ONTUKOBOJIOKOHHAS CBSI3b

69 JIunzel. OnTuyeckas cuiia JIMH3bI 1

70 [TocTpoeHne n300pakeHu B TMH3aX 1

7 JlaboparopHnas pabota "Onpenenenue (GOKYCHOTO PacCCTOSHUS U ONTHYECKON CHIIbI 1
cobuparomiei TuH3bI"

72 Ypok-koHpepenius "OnTuueckre JMH30BbIe MPHOOpHI" 1

73 I'ma3 xak onruueckas cucrema. 3peHue 1

74 Ypok-koHpepennus "Jledextrl 3penus. Kak coxpanuts 3penue" 1

75 Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. CliojkeHHe CeKTPpaTbHBIX 1
1BeToB. /lucnepcus ceera

76 JlaGopatopHas paboTa "OnbITHI O Pa3I0KEHHUIO OEIOr0 CBETA B CHEKTP U BOCHPUSATHIO 1
[[BETA IPEIMETOB MPHU UX HAOJIOJICHUH Yepe3 IIBETOBbIE (PHIILTPHI"

77 VYpok-npakTukyM "BoaHOBBIE CBOMCTBA CBETa: AUCHEpCHsi, UHTEpdepeHus 1 1
nudpakmus”

78 OmneiTel Pesepdopa v mraneTapHasi MOJIEIb aTOMa 1

79 [Toctynatel bopa. Moaens atoma bopa 1

80 Hcnyckanue u noryonieHue ceerta atoMoM. KBaHThI. JInHeWuyaTeie CrieKTphl 1

81 Ypok-npaktukym "HabntoneHre ciekTpoB HCIyCKaHus" 1

82 PagnoakTuBHOCTE U €€ BUIBI 1

83 Crpoenue atoMHoOro siapa. Hykinonnas Moznens 1

84 PannoaktuBHbIe npeBpamienus. M3oromnsl 1

85 Pemenue 3anau no teme: "PaguoakTuBHbIE IpeBpalieHus” 1
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86 Ilepuon nonypacnana 1
87 Ypok-koHpepeHius "PagnoakTHBHBIC U3TYUYCHHSI B IPUPOEC, METUIIMHE, TEXHUKE" 1 1
88 S nepuble peakuuu. 3aKOHBI COXPAHEHUSI 3apPsAJOBOTO K MAaCCOBOI'O YMCEN 1
89 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU 1
90 Pemenue 3amgau o reme "Anepurie peakiuu” 1
91 Peakuuu cunTesa u nenenus siuep. Mcrounnku sHepruu ColiHLa U 3BE311 1
9 VYpoxk-koudpepenuus "SAnepnas snepretrxa. JleiicTBUS paaAMoaKTUBHBIX U3TYYeHUH HA 1 1
JKUBBIE OpraHu3Mbl"
93 [ToaroroBka Kk KOHTPOJIBHOU paboTe Mo TeMe "DIeKTPOMArHUTHOE TOJIE. 1
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIC siBiIeHUS"
94 Kontponbnas padota Ne4 o teme "IneKTpOMarHuTHOE MoJjie. DIEeKTPOMarHUTHBIE 1
BOJIHBL. KBaHTOBBIC siBICHUS"
95 [ToBTOpenue, o6061meHue. JlabopatopHasie paboTh o Kypey "B3aumoneiicteue Ten'” 1 1
[ToBTropenue, 06o0meHne. Penenne pacueTHBIX U KAYeCTBEHHBIX 33]1a4 110 TEME
06 "TemioBele mpoueccs” !
po1x
97 [ToBTOpenue, o6o0mmenue. Permenne pacueTHbIX U KaueCTBEHHBIX 3a1ay 1o teme "KI1/] 1
TEIUIOBLIX ABUTaTEIEH"
08 [ToBTOpenue, o6o0meHne. Pemenue pacueTHbIX U KaueCTBEeHHBIX 3a/1a4 1o Teme "KITJ] 1
JJIEKTPOYCTaHOBOK"
99 [ToBTOopenue, o6o0mmenue. Jlaboparopublie paboThl 1o Kypey "CBeToBble siBIEHUS" 1 1
100 [ToBTOpenue, 06061meHne. PaboTa ¢ Tekctamu o Teme "3aKOHbI COXpaHEHUs B 1
MexaHuke"
101 [ToBTOpenue, o606menue. Pabota ¢ Tekctamu no teme "KoneGanust 1 BOTHBI" 1
102 [ToBTOpenue, o606menue. Pabota ¢ Tekctamu no teme "CBeToBbIE siBICHUS" 1
103 [ToBTOopenue, o6o0enue. Pabora ¢ Tekctamu no Teme "KBantoBas u sinepHas Gpusmuka' 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 103 27
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