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Pabouas mporpamma 1o (u3MKe Ha YpOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs COCTaBJICHA Ha
OCHOBE MOJOXEHUI W TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
o0pa3oBaTeNbHONW  NPOTPaMMBbI, MPEACTaBICHHBIX B  DelnepansbHOM  TOCYJapCTBEHHOM
00pa3zoBaTelbHOM CTaHJapTe OCHOBHOro oobmero obpazoBanus (PI'OC OOO0O), a Takxke ¢
yuéroMm I[Tpumepnoii mporpammsl Bocnutanus 1 KoHuenuu npenojaBaHusi y4eOHOTO MpeaMeTa
«Dwuzuka» B o00pazoBaTeNbHBIX oOpraHu3zanusx Poccuiickoit dDepepanuu, peau3yOIMIUX
OCHOBHBIE 00111e00pa30BaTEIbHBIE IPOTPAMMBI.

IHOACHUTEJIbHAS 3AIIMCKA

Conepxanne IlporpamMbel  HampaBieHo Ha  (OPMHpPOBAHHE  €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH YYaIIMXCSl U OPTaHU3AIMIO W3Y4eHUs (PU3MKHM Ha NesITEILHOCTHON OCHOBE. B Hel
VUUTBHIBAIOTCS BO3MOXKHOCTH IpenaMera B peanuszauuu  TpeboBanuii  DPI'OC OO0 k
IUIAHUPYEMBIM  JINYHOCTHBIM M METallpeIMETHBIM  pe3yibTaraM oOOy4eHHs, a TakKke
MEXIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAay4YHBIX YYEOHBIX NPEAMETOB Ha YPOBHE OCHOBHOIO
oO1rero oOpa3zoBaHus.

B nporpamme ompenenstorcss OCHOBHBIE LeNIM M3y4eHUs (U3UKUM Ha YPOBHE OCHOBHOI'O
obmiero o0pa3oBaHMsA, IIAHUPYEMBIE PE3yJbTaThl OCBOCHHS Kypca (U3HUKH: JIMYHOCTHEIE,
MeTalpeIMeTHbIE, IpeIMeTHbIE (Ha 6a30BOM YPOBHE).

[IporpammMa ycTaHaBIMBaeT pacmpeiesieHHe y4eOHOro marepuaia 1o rojam oOydeHus (1o
KJjlaccaM), MpeajaraeT Mocjiae0BaTelbHOCTh U3YyYeHHs TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS
IIPEIMETHOTO COJIEpP’KaHUs U Y4€Te BO3PACTHBIX OCOOCHHOCTEH ydaluxcs, a TakKe IMPUMEpPHOe
TEMaTUYECKOE IJIAHMPOBAaHUE C YKa3aHUEM KOJIMYECTBA 4acOB HA M3YYCHHME KaKIOW TEMBbI U
XapaKTEePUCTUKON yueOHOM NeATENbHOCTH YUallluXCsl, pealn3yeMou Mpu U3yUYE€HUH 3TUX TEM.

[Ipu pa3paboTke paboueit mporpaMmMbl B TEMaTHYECKOM IJIAHHUPOBAHUU YUTEHBI
BO3MOKHOCTH HCIIOJIb30BaHUSI DJIEKTPOHHBIX (IIU(POBBIX) 00pa3oBaTEIbHBIX  PECYPCOB,
SABJISTFOLIUXCSI yu4eOHO-METOMYECKUMH  MaTepuanamMu (MyIbTUMEAUMHBIE TPOTPAMMBI,

AIIEKTPOHHBIE YYEOHUKH U 3a/Ia4HUKHU, JJIEKTPOHHbIE OMOJIMOTEKH, BUPTYaJIbHbIE J1JaOOpaTopHH,
UTPOBBIE TNPOTPAMMBbI, KOJJIEKIUH IM(PPOBBIX 00pa30oBaTEIbHBIX PECYPCOB), PEATUIYIOIIUX
nunakrnueckre Bo3MoxkHocTH MKT, comepikaHne KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY
00 oOpa3oBaHUH.

OBIAA XAPAKTEPUCTHKA YYEBHOI'O IIPE/IMETA « ®H3UKA»

Kypc ¢usnkun — cucrtemooOpa3yromuii A eCTeCTBEHHO-HAayYHBIX Y4E€OHBIX IPEIMETOB,
MOCKOJIbKY (DU3MYECKHUE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBICHUH, M3y4aeMbIX XHMHUEH,
Ouosioruei, actpoHomueil U ¢usnueckoil reorpadpueid. dusnka — 3TO MpeIMeT, KOTOPBIA He
TOJIBKO BHOCHT OCHOBHOM BKJIAJ] B €CTECTBEHHO-HAYUYHYI0 KapTUHY MUPA, HO M IPEIOCTABIISIET
HaunOoJsee sicHble 00pa3libl MPUMEHEHHUS HAyYHOTO METO/a MO3HAHUs, T. €. CIocoda MoIydyeHHs
JIOCTOBEPHBIX 3HaHUI 0 Mupe. Hakonen, ¢usnka — 3T0 mpeamer, KOTOpbId HapsSAy ¢ APYTUMHU
€CTeCTBEHHO-HAYUYHBIMU NpEAMETaMH JOJDKEH JaTh IIKOJbHUKAM IpeJACTaBIeHHEe 00
YBJIEKATEJIbHOCTH HAyYHOT'O HMCCIENOBAHMS M PAJOCTH CAMOCTOSATEIBHOIO OTKPBITHS HOBOTO
3HAHUS.

OpnHa u3 TMIaBHBIX 3ajad (U3NYECKOro 00pa3oBaHUs B CTPYKType oOiiero oOpa3oBaHuUs
COCTOMUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOI TPaMOTHOCTH M MHTEpECa K HayKe y OCHOBHOM
Macchl O0ydYaroIuxcs, KOTOpble B JalbHEHIIeM OyayT 3aHATHl B CaMbIX pa3HO- OOpa3HBIX
chepax aearenbHocTH. HOo He MeHee BakHOM 3adaueil sBJISETCS BBISBICHHE M IMOJATOTOBKA
TIAHTJIMBBIX ~ MOJIOABIX JIIOJEH Ul  NpoAOJDKeHWs  oOpa3oBaHUS M JalibHeHIIe
npoeCCUOHATBHON  AEATENbHOCTH B  00JACTH €CTECTBEHHO-HAYYHBIX MCCIEOBAaHUN MU
CO3IaHMM HOBBIX TexXHOJOrui. COrjJacHO MPHHATOMY B MEXIYHAPOJHOM COOOIIECTBE
omnpeneneHuto, «EcTtecTBeHHO-HayYHass TPaMOTHOCTb — 3TO CIIOCOOHOCTH YEJIOBEKa 3aHUMATh
AKTUBHYIO TPAXKJIAHCKYIO TO3UIMIO IO OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBS3aHHBIM C



€CTECTBEHHBIMH HAayKaMH, H €r0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBCHHO-HAYYHBIMU HIICSIMH.
HaydHo rpaMOTHBIA 4YEOBEK CTPEMHTCS y4acTBOBATh B apTryMEHTHPOBAHHOM OOCYXKICHUU
npoOJeM, OTHOCSIIUXCS K ECTECTBEHHBIM HAayKaM M TEXHOJIOTHSM, 4YTO TpeOyeT OT Hero
CIEAYIOLIMX KOMIIETEHTHOCTEM:
—HAY4YHO OOBSICHATD SIBIICHUS,
—OIICHUBATh ¥ NMOHUMAaTh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHMS,

—HWHTEPIPETUPOBATh JIAHHBIE M WCIIOJIb30BaTh HAYYHBIC J[0KA3aTEIbCTBA ISl TIOJTYYCHUS
BBIBOJIOB.»

W3yuenne ¢u3uku crnocoOHO BHECTH peEIIAONMK BKJIAA B (OpMHUpOBaHHE €CTECTBEHHO-

HAYYHOU TPAMOTHOCTH OOYyYaIOIUXCS.

HE/IH U3YYEHHUA YYEBHOI'O IIPE/IMETA « DU3HKA»

[lenn w3ydyeHus (U3MKA Ha YpPOBHE OCHOBHOIO OOINEro 0Opa3oBaHMs ONPEACICHBI B
Konmemnuu npermogaBanus y4e0HOTO MpeaMeTa
«Du3mka» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit Denepaiun, pearu3yonmx OCHOBHbIC
o0reoOpa3oBaTeNibHbIe  TIPOTPaMMBI,  YTBepKIEHHON pemenueM Kosutermn MunucrepcTsa
npocsenieHus Poccutickoit denepanuu, npotokos ot 3 nekadpst 2019 r. Ne [TK-4BH.

Llenu uzyueHust PU3UKH:

—IIpUOOpPETEHNE MHTEepeca M CTPEeMJIEHUS OOy4YaroUIMXCS K HAyYHOMY H3YUEHHIO IPUPOJBI,
pPa3BUTHE UX HUHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

—pa3BUTHE NPEACTaBICHUN 0 HAYYHOM METOJIe O3HAHUsA U (OPMHUPOBAHUE HUCCIIEAOBATEIHLCKOTO
OTHOILIEHHUS K OKPY’KarOIUM SIBJICHUSIM;

—hopMupoBaHHEe HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3yuyeHHs] OCHOB CTPOEHUSI MAaTepUU
U QyH/TaMEHTaIbHBIX 3aKOHOB (PU3HKH;

—hopMupoBaHe NpeACTaBICHUN 0 posin (U3MKHU I pa3BUTHs APYIMX E€CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHIA;

—pa3BUTHE MPEJICTABICHUI O BO3MOXKHBIX cepax Oyayuied nmpodeccuoHanbHOM AeATeNbHOCTH,
CBSI3aHHOM C (M3UKOH, MOATOTOBKA K JAJIbHEHIIIEMY O0yUEHUIO B 3TOM HaIlPaBJICHUU.

JlocTikeHne STHX Iesiel Ha ypOBHE OCHOBHOTO oOmiero oOpa3oBaHusi oOecrieuyuBaeTcs

pELICHUEM CIENYIOIINX 3a1a4:

—IpuoOpeTeHre 3HaHUH O JUCKPETHOM CTPOGHHMH BEIeCTBA, O MEXaHUUYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHMSIX;

—IIpUOOpETEHNE YMEHUN ONHMCHIBaTh U OOBSACHATH (U3NYECKUE SIBICHUS C MCIOJIb30BaHUEM
MOJTYYECHHBIX 3HAHUIA;

—OCBOEHHE METOJIOB PELICHMs MPOCTEHIIMX pacuETHBIX 3a]ad C MCIOJIb30BaHHEM (hU3MUYECKUX
MOJIEJIEN, TBOPYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHUN HaONIONaTh NPUPOAHBIE SBICHHS M BBINOJHATH OINBITHI, JIAOOPATOPHBIE
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIE0BAHNUS C UCIIOJIb30BAHUEM N3MEPHUTENBHBIX IPUOOPOB;
—OCBOEHHE NMPUEMOB pabOThI ¢ HHPOPMALUEH PU3NUECKOT0 colepKaHMsl, BKII0Yast HH()OPMAIIHIO

0 COBPEMEHHBIX JTOCTHKEHUSIX (PU3MKHU; aHATIN3 U KPUTUYECKOE OlICHUBaHWE UH(POpMaInY;
—3HaKOMCTBO cO cdepaMu NpodecCHOHANBHOW AEATENbHOCTH, CBA3AHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMU Ha TOCTHXKEHUSIX (PU3NUECKON HAYKH.

MECTO YYEBHOI O IIPEJ/IMETA « @U3HKA» B YYEBHOM IIVIAHE

B cootrBerctBun ¢ ®I'OC OOO ¢usuka sBiserca o0sf3aTeIbHBIM IPEIMETOM Ha YPOBHE
OCHOBHOT0 0011ero oopazoBanus. JlaHHas nporpamma npenycMaTpuBaeT U3ydyeHue (U3UKU Ha
0a3oBOM ypoHe B 00béMe 245 4 3a Tpu roja oOydeHuss 1Mo 2 4 B HeAeno B 7 u 8
KJaccax M mo 3 4 B Hexenmo B 9 kiacce. B Temarndeckom rutaHupoBaHuM A 7 U 8 KJlaccoB
MIPEANoJaraeTcsi pe3epB BpeMeHH, a B 9 Kitacce — MOBTOPUTEIBHO-0000IIAIONTUN MOTYJTb.



PECYPChI
110 ®OPMHPOBAHHIO H OLIEHKE ®YHKI[HOHA/JIbHOH 'PAMOTHOCTH

1. bank 3aganuii st GopMUpOBaHUS U OLEHKU (QYHKIMOHAIBLHON IPaMOTHOCTH
oOydJaronuxcsi OCHOBHOM MIKOJbI (5-9 knaccer). ®T'BHY MHcTUTYT cTpaTeruu pa3BuTus
o0Opa3oBaHus poccuiickoi akajgeMuu oopaszoBanus: http://skiv.instrao.ru/bank-zadaniy/.

2. JleMOHCTpaIMOHHBIC MAaTEPHAIIBI TSI OIICHKU () YHKITMOHATHLHOW TPaMOTHOCTH YYaITUXCSI
5 u 7 xnaccoB. ®I'BHY «MHCTHTYT cTpaTteruu pa3BUTHs 00pa30BaHUs POCCUHUCKON
akajgeMuu oopazoBanus» ([leMoHCTpallMOHHBIE MaTepUabl
http://skiv.instrao.ru/support/demonstratsionnye-materialya/.

3. OrkpsiThie 3aaanus PISA: https://fioco.ru/mpumepsi-3aaad-pisa.

4. Tlpumepsl oTKpbITHIX 3aaaHuii PISA no unrarensckoil, MaTeMaTHUECKOH,
€CTeCTBEHHOHAYYHOM, ((MHAHCOBOW IPaMOTHOCTH U 33/IaHUN IO COBMECTHOMY PEIICHUIO
3amgad: http://center-imc.ru/wp-content/uploads/2020/02/10120.pdf.

5. COOpHHKM 3TaJIOHHBIX 33aHui ceprn «DyHKIIMOHATBHAS TPAMOTHOCTh. Y YHMCS ISt
KU3HW» u3aarenbceTa «lIpocsemienne»: EctecTBeHHO-Hay4YHAasi TPaMOTHOCTD. 3eMJIsl U
KocMuueckue cuctemsbl. Tpenaxep. 7-9 knaccel/ A6aynaesa O.A., Jlsnues A.B.,
Ammmxkosa [1.C. / Tlox pen. Anexcammuoi 1U.10/ ITpocsemenwne, 2021

6. DyHKIIMOHATBHAS TPAMOTHOCTH 5,7 Kiacc. OnbIT cucteMbl 0Opa3zoBanus . CaHKT-
[TerepOypra. KM, cneundukanms, KoauduKaTopsl:

https://monitoring.spbcokoit.ru/procedure/1043/.

7. DNeKTpOHHBIN OaHK 3aJaHui Mo QyHKIIMOHANLHOM rpamoTHOCTH: https://fg.resh.edu.ru/.

COAEPXAHUE YYEBHOI'O ITPEJJIMETA «®U3UKA»

7  Kjaace
Paznen 1. ®u3nka u eé poJib B I03HAHNHU OKPYKAIOIIEro MUpa

®uznka — Hayka o npupone. SBneHus npupozasl. dusnueckue SBICHUS: MEXAHUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBbIE, 3BYKOBBIE.

O®uznyeckue BenUuuHbL. M3Mmepenue @usnyeckux BenuuyuH. Pusznyeckue mnpuUOOPHI.
[TorpemHocTs U3MepeHnil. MexayHapoHas CUCTEMa E€ANHMIL.

Kak ¢usuka u gpyrue ecrecTBeHHbIE HAyKH U3y4aroT Npupoay. EcTecTBeHHO-HAYUYHBIH METO
MO3HAHUs: HAOIIOJIeHNE, TIOCTAHOBKA HAyYHOT'O BOIIPOCA, BBIABMIKEHHE TUIOTE3, SKCIEPUMEHT
10 TIPOBEPKE TUMOTe3, 00bsICHEHNE HAa0MI01aeMoro saBieHus. Onucanne (pU3n4ecKux siBICHUH ¢
IIOMOILIBIO MOJIEIIEH.

Llemoncmpayuu

MexaHnnyeckue, TEIUIOBbIE, 3JIEKTPUUYECKHE, MAarHUTHBIE, CBETOBbIE SIBJICHMS.

dusznyeckue IpudOpPHI ¥ MPOoLEaypa MPSIMBIX U3MEPEHHUH aHATIOTOBBIM M U(MPOBEIM IPUOOPOM.
Jlabopamopnas paboma

1. Onpexnenenue 1eHBI AEICHUS MIKAIbl U3MEPUTEIBHOTO NPHOOpa.

2. Uzmepenue oO6bEMa KHUJIKOCTH U TBEPJOTO Tela.

3. Ompenenenue pa3sMepoB MajbIX Tl

Jlabopamopmwiii onvim

1. H3mepeHue pacCTOSHHIA.

2. M3mepeHue TtemmepaTypbl IpU IOMOIIM JKHIKOCTHOIO TEpMOMETpa M JlaT4MKa


http://skiv.instrao.ru/bank-zadaniy/
http://skiv.instrao.ru/support/demonstratsionnye-materialya/
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http://center-imc.ru/wp-content/uploads/2020/02/10120.pdf
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https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!81305
https://monitoring.spbcokoit.ru/procedure/1043
https://fg.resh.edu.ru/

TeMIepaTyphbl.
3. IlpoBeneHue wuccienoBaHHs @O HPOBEPKE TUIIOTE3bl: JAIbHOCTh IOJIETA ILAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, 4eMOOJIbIIe BBICOTA ITYCKA.

Pa3nen 2. [lepBoHayajibHbIe CBeIeHHSI 0 CTPOEHHH BelecTBa

CTpOCHI/Ie BCIIECCTBA: aTOMBI U MOJICKYJIbI, UX Pa3sMEpPhbI. OHI)ITBI, JOKa3bIBAIOIIUE JUCKPETHOC
CTPOCHUC BCIUICCTBA.

JBuxxenune wactui] BemiecTBa. CBA3b CKOPOCTH JABMIKEHUS YacTHUI[ C TEMIIEPATypOH.
BbpoynoBckoe nBuxenue, auddys3us. BizanMopeiicTBHe 4YacTHIl BEHIECTBA: MPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperatHbple  COCTOSIHMSI ~ BELIECTBA:  CTPOEHUE  Ta30oB, JKUAKOCTEM U TBEPABIX
(kpucTayuinyeckux) Teia. B3auMOCBsI3b MEXAy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX U HUX aTOMHO-MOJEKYISPHbIM cTpoeHueM. OcoOEHHOCTH arperaTHhIX COCTOSHUMN
BO/IbI.

Jlemoncmpayuu

HaOnroeHne OpOyHOBCKOTO JBH)KCHUSI.

Habmonenue nuddysuu.

HaGuroienne siBIeHMH, 0OBSICHSIOIIUXCS MPUTSKCHHEM WU OTTAIKHBAHHEM YaCTHII BEIECTBA.
Jlabopamopuvie onvimol

4.  OmnenHka AuaMeTpa aToMa METOJO0M PSIIOB (C UCIoNIb30BaHueM (hoTorpaduii).
5. OmnbIThl 10 HAOJIOICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.
6.  OmubITHI 10 OOHAPYKEHUIO JCHCTBUS CHII MOJICKYJIIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBH:keHHe M B3aMMoOJIeiicTBHE TeJl

Mexannueckoe nBuxeHue. PaBHOMEpHOE M HepaBHOMepHOe JBHkeHue. Ckopocts. CpenHsis
CKOpOCTb IIPU HEPABHOMEPHOM JIBM)KEHHMH. Pacuér myTu 1 BpeMeHU JABUKCHUS.

SIBnenue uHepuy. 3aKOH MHepLUUU. B3aumoaeiicTBre Tell Kak NPUYMHA U3MEHEHUSI CKOPOCTH
JIBIKEHMS Tesl. Macca kak Mepa MHepTHocTH Tena. IlnoTtHocTs BemecTBa. CBsI3b IJIIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €JUHUIIE 00bEMA BEILIECTBA.

Cuna kak XxapakTepHucTHKa B3auMoaencTBusa Tes. Cunna ynpyroctu U 3akoH I'yka. M3Mepenue
CWJIBI C IOMOIIBI0 JUHAMOMETpa. SIBleHue TAroTeHus M cuja TspkecTu. Cuia TSDKECTH Ha
Opyrux 1utaHerax. Bec Tema. HeBecomocTs. CriojkeHne Cuil, HalpaBJIEHHBIX 10 OJHOM MPSAMOIA.
PaBnopeiictByromas cui. Cuna TpeHus. TpeHHE CKOJIbKEHUS M TpeHHe MOKosl. TpeHue B
IIPUPOJIE U TEXHUKE.

Jlemoncmpayuu

HabmoneHne MexaHn4ecKoro JBM>KEHUS Tela.

W3mepeHne CKOpOCTH MPSMOJIMHENHOTO IBUKEHHS.
HabGnronenue sBieHus HHEPITUH.

Habmronenne u3MeHeHus! CKOPOCTH MPH B3aMMOJICHCTBUU TEll.
CpaBHeHue Macc 10 B3aMMOJEHCTBHIO TEll.

CrioxeHue Cuil, HallpaBJIeHHBIX 110 OJHOW MPSMOM.

Jlabopamopnas paboma
4.  OmpeneneHue MIOTHOCTH TBEPIOTO TeEa.

Jlabopamopnule onvimol

7. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBHKEHUS (ILAPUKAB KUIKOCTH, MOJIEIH
AIEKTPUICCKOTO aBTOMOOMJIS U T. 11.).

8. Ompexenenne CpeHEH CKOPOCTH CKOIBKEHHS OpyCcKa WIIH IaprKa M0 HAKJIOHHON
TI0CKOCTHU. OIBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSHKEHUS (IeopMalnin) npy>KUHBI



OT MPUJIOKEHHOUW CHUJIBI.
9.  OnubIThl, NTEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJBXEHHsS OT Beca Tejaa U
XapakTepa COIPUKACAIOIINXCsl IOBEPXHOCTEN.

Koumponvnasa paooma Ne 1 «/[euscenue u e3aumodeiicmeue men»

Pa3nen 4. JlaByieHune TBEPABIX TeJl, dKUIKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHBIIEHUS U yBEIMUYEHMs JaBieHus. JlaBieHue rasza. 3aBUCUMOCTb
JaBJIEHHS Ta3a oT 00bEMa, TeMmnepatypsl. [lepenaua napneHust TBEPABIMU TEIAMU, KUAKOCTIMH H
razamu. 3akoH Ilackans. IlHeBMaTmyeckue MaliumHbl. 3aBUCUMOCTb JIABJIEHUS MKHUJIKOCTH OT
ryOunsl.  ['mapocratmueckuii  mapagokc. CooOmarommecss  cocyabl. [ 'mapaBiuyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmocdepHoe jaBieHue. IIpuyMHBI CyIecTBOBaHMS BO3TYLIHON
obooukn 3emymm. OnwiTr Toppuyerm. M3mepeHue atMocepHOro MaBiCHHS. 3aBUCHMOCTH
aTMOC(EpHOro JaBJE€HHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl ans u3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBue *HUJIKOCTH U ra3a Ha MOIpyXEHHOE B HUX Tejo. BelTankuparomas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTbD JIaBJICHUS T'a3a OT TEMIIEPaTyphl.

[lepenaya naBieHus )KUAKOCTBIO U Ta30M.

CooOmiaromnuecs CoCy/bl.

I'mppaBinueckuii npecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO JTABJICHHS.

3aBUCUMOCTb BBITAJIKUBAIOIIECH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa U TUIOTHOCTH
JKUJKOCTH.

PaBeHCTBO BBITAJIKUBAKOILEN CUIIBI BECY BBITECHEHHOM KUIAKOCTH.

YcnoBue miaBaHus TEN: IJIaBaHUE WUIIN ITIOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOILIEHUS
IIJIOTHOCTEU TeJIa U KUIAKOCTH.

Jlabopamopnas paboma
5.  Ompepnenenue BHITAIKUBAIOINIEH CHIIBI, IEHCTBYIOINIEH Ha TE€NO, TOTPYKEHHOE B KUKOCTb.

Jlabopamopuvie onvimol
10. HccnenoBanue 3aBUCHMOCTH Beca TeJia B BOJIE OT 00bEMa MOTPYKEHHOH B KUIAKOCTh YaCTH
Tena.
11. TIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOIIEH CHUJIBI, TEUCTBYIOIIEH HA TEJO B KUIKOCTH, OT
Macchl Tena.

12. OmbITHl, IEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAIKHBAIOIICH CHITBI, ICHCTBYIONIEH HA TEJO
B JKHUJKOCTH, OT 00BhEMa OTPY>KEHHON B JKUJIKOCTh YaCTH Tejla U OT TUIOTHOCTH JKUIKOCTH.
13. KoHcTpyupoBaHue apeomeTrpa WJIM  KOHCTPYHPOBAaHUE  JIOJKH U OMpEIeleHHe e

IrPy30I10ABbEMHOCTH.
Konumponvnana paooma Ne2 «Cunwl. /lasnenue meepovix men»
Konumponvnasa paooma Ne3 «/[asnenue 6 sncuoxocmu u 2aze. Cuna Apxumeoa»

Pa3nen 5. PaboTa 1 MOIIHOCTH. DHeprus

Mexanudeckas pabota. MOIIHOCTb.
[TpocTbie MeXaHM3MBI: pblYar, OJOK, HAKJIOHHAs IJIOCKOCTb. [IpaBuio paBHOBecHs phlyara.
[Ipumenenue mpaBwiia paBHOBECHsI pbluara K OJoKy. «3osoToe mpaBuiao» mexaHuku. KIIJI
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IPOCThIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B ObITY U TEXHUKE.
Mexannueckas sHeprusi. Kunerndeckass v noreHuuainbHas sHeprus. IIpeBpamienue ogHOro
BU/Ia MEXAaHUYECKON 3HEPTUHU B IPYroil. 3aKOH COXPaHEHUsI SHEPTUU B MEXAHUKE.

Jlemoncmpayuu

[TpuMepbI MPOCTHIX MEXAHU3MOB.
Jlabopamopnas paboma

6. Omnpenenenne pabOTHI CHIBI TPEHUS NIPU PABHOMEPHOM JBHKCHUU TeJa 110
TOPU30HTAIBHON IOBEPXHOCTH.

7. HccnenoBaHue ycaoBHI paBHOBECHUS pbluara.

8.  Uzmepenue KIIJ] HaKJIOHHON MIOCKOCTH.

Jlabopamopnuvie onvimoi
14. W3yueHue 3aKOHA COXpPAHEHUsI MEXaHUUECKOUN SHEPIUu.

Koumponsnan paboma Ned «Paboma. Mowgnocms. Inepzusy

8 Kinacce
Pa3znea 1. TensioBbIe AiBJIeHUA

OCHOBHBIE TOJOKEHUS MOJIEKYJIIPHO-KMHETUUYECKONW TEOpUHU CTPOECHMS BelecTBa. Macca u
pa3Mepsl aTOMOB M MOJIeKYJ1. OIBITHI, IOATBEPKAAIOIINE OCHOBHbBIE TOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOW TEOPUH.

Mogenu TBEPAOTO, XKUIAKOTO M Ta3000pa3HOr0 COCTOSHHWM BemiecTBa. Kpucramimdeckue u
amopduble Tena. OObsICHEHHE CBOMCTB ra3oB, ®KHUJIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETHYeCKOl Teopuu. CMaunBaHWEe U KaNWUISIpHBIE sIBIeHUA. TernsoBoe
pacIIupeHHe U CKATHE.

Temmnepatypa. CBsi3b TEMIIEPATYPbI CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS YACTHULL.

Buytpennss sHeprusa. CriocoObl H3MEHEHHsI BHYTPEHHEH HEpruu: Teronepeiadya u
coBepluieHue padboThl. Buapl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3ITyYEHHUE.

KonuuecTBo TemnoTel. Y aenpHas TEMI0OEMKOCTD BellecTBa. TermiooOMeH U TEMI0BOoe
paBHOBecHe. Y paBHEHHE TeIIoBOro Oananca. [InaBieHue n oTBepeBaHle KPUCTANINYECKUX
BEIIECTB. Y AenbHas TerioTa masienus. [lapoodpazosanue u konaencanus. Mcenapenne (MC).
Kunenue. Y nenpHas Temnora mapooOpa3oBanus. 3aBUCUMOCTb TEMITEPATypPbl KUTICHHS OT
aTMocgepHoro AaBieHus. BiaaxkHoCTh Bo3yxa. DHEprus TOIUIMBA. Y IelibHAs TEIIoTa
cropanus. [IpuHimns! pabotel TeroBbix asurareneil. KIIJ[ teruioBoro npuratens. Temnossie
JIBUTATENN U 3a1uTa okpysxkatomen cpeasl (MC). 3akoH coxpaHeHHs U MPEBPALEHUs] YHEPTUU B
TeroBeIX mporeccax (MC).

Jlemoncmpayuu
Habmronenne GpOyHOBCKOTO JIBHIKEHUS.
Ha6monenue nuddysun.
Habmronenue sBIeHUI cMauyMBaHUSI ¥ KaWUISPHBIX SIBICHUU.
HaGnronenue TeniaoBoro pacmmpeHus Ted.
V3meHenue qaBieHus ra3a mpyu U3MeHEHHH 00bhEMa M HarpEeBaHUU WIIA OXJTAXKICHHH.
[IpaBuna u3mMepeHus: TeMIEepaTyphl.
Buael Tenmonepenaym.
OxJaxJIeHue IPU COBEPIICHUH PAOOTHI.
Harpeanue npu coBepiiieHUN pabOThl BHEITHUMU CHIIAMHU.



CpaBHEHHE TEIUIOEMKOCTEW Pa3IMYHbBIX BEIIECTB.
Habmioienue kumneHus.

Habmtoienue moctosHCTBa TeMIepaTyphl NMPHU IUIABJICHUU.
Mogenu TEmIoBBIX IBHUIraTENICH.

Jlabopamopnas paboma

1. HccnenoBaHue siBIEHUS TEIUIOOOMEHA IPU CMELIMBAHUU XOJOJHOM U rOpsyei BOMBI.
2. OmnpezneneHue yaeslbHOM TEINIOEMKOCTH BELECTBA.

3. OmpeneneHne OTHOCHTENBHOM BIA)KHOCTH BO3JyXa.

4. Omnpenenenue yaenbHON TEIUIOTHI IIJIABJICHUS JIbJA.

Jlabopamopmwiii onvim

1 OnbITH IO 0OHAPYKEHUIO ACUCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHS.

2 OnbITH! IO BBIPAIIMBAHUIO KPUCTAIIJIOB ITOBAPEHHOM COJIM MM caxapa.

3. OnbITHl 110 HAOIOIEHHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, )KUIAKOCTEH U TBEPIBIX TEII.
4 Ormpenenenue naBieHUs BO3Ayxa B OajUIOHE IIMpHUIIA.

) OmnbITH, JEMOHCTPUPYIOIINE 3aBHCHMOCTH JABJICHHS BO3AYXaOT €ro 00béma u
HarpeBaHus WK OXJIAXKACHUS.

6. [IpoBepka rumore3sl JIUHEMHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.

7. Habmronenue nu3MeHeHusl BHYTPEHHEH SHEPruu Tella B pe3ylbTaTe TEIUIonepeaauu u
paboThl BHEIIHUX CHUJI.

8. OrmpezenieHne KOJIMYECTBa TEIJIOTHI, MOJYYEHHOTO BOJION MPUTEIIIOOOMEHE C HArPEThIM
METaJUIMYECKUM LIMJIUHIPOM.

9. Hccnenosanue nporecca ucrapeHus.

Konumponvnaa paboma Ne 1 «Konuuecmeo mennomaor»
Konumponvnasa paboma Ne 2 «Tennoevie npoyeccor)

Paznen 2. 3J'ICKTp1/I‘leCKI/Ie U MAardiuTHbIC ABJICHUSA

Onektpuszanus Ten. [[Ba poja 3yeKTpUUecKUX 3apsioB. B3aumopeicTBue 3apsyKEHHBIX Tell.
3akoH KyrnoHa (3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TN OT BEJIMYMHBI 3apsSA0B U
paccTOSTHUS MEXKY TEIAMM).

Onekrpuueckoe mnojie. Hampsok€HHOCTH snexkTpuyeckoro nois. [IpuHuun cynepnosunuu
AIIEKTPUUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu anexkTpuyeckux 3apsAaoB. DJIEMEHTApHbIN dJIeKTpuueckuil 3apsaa. CTpoeHue aroma.
IIpOBOTHUKY M AUBJIEKTPUKHU. 3aKOH COXPAHEHHUSI dJIEKTPUUECKOTO 3apsIa.

ONEKTpUYECKUA TOK. YCJIOBMSI CYIECTBOBAHUS DJIEKTPUYECKOrOo TOKa. VcTouHMKM
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JEKTPUYECKOro TOKa (TEMJIOBOE, XHMHUYECKOE, MAarHuTHOE).
DNIEKTPUUYECKHI TOKB KUIKOCTSX M ras3ax.

Onektpruueckass nenb. Cuna Toka. OJnekTpudeckoe HanpspbkeHwe.  ConpoTHBIECHHE
IIPOBOJHMKA. YJIENbHOE CONpPOTHUBIEHME BemlecTBa. 3akoH Owma uid  ydyacTKa IIEeNH.
ITocnenoBarenpHOE U NAPAIIIEIBHOE COEAMHEHNE TIPOBOHUKOB.

PaboTa u MOIIHOCTB 3JEKTPUUECKOTO ToKa. 3akoH Jlxoyns— JleHma. DaekTpruuecKue enu u
NOTPeOUTENHN SIIEKTPUUECKOM sHepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHbIe MarHuThl. B3amMopelcTBHME  IMOCTOSHHBIX ~ MAarHUTOB. MarHuTHoe IoOJe€.
MaruauTtHoe nose 3eMiIM U €ro 3HaueHue )i *Ku3HU Ha 3emiie. OnblT DpcTena. MaruutHoe moiie
ANEKTpUYECKOro Toka. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBME MarHUTHOTO TOJIS
Ha T[POBOJHUK C TOKOM. OJEKTPOJABHUIaTeslb IIOCTOSSHHOrO Toka. Mcmosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel  @apaznes.  SIBneHue  3yeKTpoMarHuTHoW — uHAyknuu.  [IpaBuno  Jlenna.
Onektporedeparop. CrocoObl TOJYYECHHS JJICKTPUYECKOW DHEPruu. ODJIEKTPOCTAHIIMU Ha



BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.
Jlemoncmpayuu

OJeKTpu3anus Ted.

JIBa poja 3JE€KTpUUYECKHUX 3apsAJIOB U B3aUMOJCHCTBUE 3apsSyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBUE IIEKTPOCKOIIA.

DIIEKTpOCTATUYECKAsT UHIYKLIHSL.

3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.

[IpOBOJHUKYN U AUIIEKTPUKHU.

MoenupoBaHUe CHIIOBBIX JIMHUN 3JIEKTPUYECKOrO IOJIS.

M cTouyHMKY TOCTOSIHHOTO TOKA.

JIefiCTBHS DIEKTPUYECKOrO TOKA.

DNEKTPUYECKUN TOK B )KMJIKOCTH.

["a30BbIii pa3psia.

N3MepeHune cuibl TOka aMInepMeTPOM.

N3mepenne 31eKTpUYecKOro HampsHKeHUsT BOJIBTMETPOM.
PeocraT u Mara3uH CONPOTHUBIICHUM.

BzaumopeiicTBe MOCTOSIHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTU PA3/JECICHUS MOJKCOB MarHUTa.
MopenupoBaHue MAarHUTHBIX IOJIEHM MOCTOSHHBIX MarHUTOB.
OmnsiT Dpcrena.

MarnuTHOE 10J1€ TOKa. JJIeKTPOMArHuT.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENh TIOCTOSSHHOTO TOKA.

Uccnenoanue siBIEHUS 3JIEKTPOMArHUTHOW WHIYKIIHH.

OmnebiTel Gapages.

3aBUCUMOCTD HAINpPaBIEHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHI€ro BO3HUKHOBEHHUSI.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnas paboma

S. CoOopka u npoBepka padbOThI JIEKTPUUECKON 1T MOCTOSHHOTO TOKA.

6. N3mepenue u peryJinpoBaHuE CUIIBI TOKA.

1. N3mepenne u peryinpoBaHue HAPsHKEHUS.

8. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HUIYIIETO Yepe3 PE3UCTOpP, OT COMPOTUBICHUS
pe3ucTopa U HaIpsKEHUs! Ha PE3UCTOPE.

9. [IpoBepka mpaBuiia CIOKEHUS HANPSIKEHUN TPU MOCIEI0BATEIbHOM COECIUHEHUU JBYX
PE3UCTOPOB.

10. [TpoBepka mpaBuIIa AJ1si CUITBI TOKA MPU APATIIECTFHOM COEAMHEHUN PE3UCTOPOB.

11. Ompenenenne pabOTHl M MOIIIHOCTH AJIEKTPUYECKOTO TOKA, WIYIIETO Yepe3 pe3ucTop.
12. UccnenoBanne AeiCTBUS JIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

13. N3mepenne KII/] anekTpoaBurareibHON yCTaHOBKH.

14, UccnenoBanue sBIEHUS OSIEKTPOMArHUTHOW WHAYKIMM (M3MEHEHWW 3HAYCHHUS U

HAIMpaBJICHUS UHIYKIIMOHHOTO TOKA).
Jlabopamopmwiii onvim

10. OMBITHI 110 HAOJFOACHHUIO JICKTPHU3AIMN TET HHAYKIINEH U PH COMPUKOCHOBEHHH.

11. Hccnenoanue neiCTBUS MEKTPUIECKOTO OIS HA IPOBOJTHUKHU U IUAJICKTPUKH.

12. OnBITHI, TEMOHCTPUPYIOILINE 3aBUCUMOCTD dJIEKTPUYECKOTO COMPOTHBIICHHUS MPOBOTHUKA
OT €ro JUIMHBI, IIOMIAIH ITOTIEPEYHOr0 CEYCHHS M MaTepHala.

13. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILIETO Yepe3 JaMIOUKy, OT HAMPsKEHUsI Ha
HEW.

14, Omnpenenenne KIIJI narpeBatens.

15. HccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IOCTOSIHHBIX MAarHUTOB.



16. W3ydyeHne MarHUTHOrO TIOJIA TIOCTOSHHBIX MAarHUTOB MNP HMX OOBEIUHEHUH H
pa3eIeHun.

17. OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYLUIKA C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABJICHUS TOKA B KaTyIIKE.

18. N3yuyenue neicTBrs MarHUTHOTO TOJIL HA TPOBOJIHUK C TOKOM.

19. KonctpynpoBanue u u3yueHue paboThl 3JIEKTPOIBUTATEIS.

Konumponvnas paboma Ne 3 «Ilocmoanustii 2.1eKmpuiecKuii mox»
Koumponvnas paboma Ne 4 «Maznummnule agieHus»

9  knacc
Pasznea 1. Mexannuyeckue siBJICHUA

Mexannueckoe nBwkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOTO [JBHKEHHs. PaBHOMepHOe mnpsMoiuHElHHoe nABukeHue. HepaBHomepHOE
IpsIMOJIMHENHOE ABM>KeHHE. CpenHsAss M MIHOBEHHAs CKOpPOCTb Tejla IIPU HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMosinHelHoe naBrkeHue. CBoOonHoe maaeHue. OMbIThI
lanunes.

PaBHomepHoe aBmxkeHue mo okpyxkHocTH. Ilepuon u wactora oOpamieHus. JluneiHas wu
YIJI0Basi CKOPOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHE.

IlepBbiii 3akoH HprotoHa. Bropoi 3akon Hprotona. Tpermit 3akoH Herortona. IlpunHimmn
CyNEPIIO3UIUHU CHUIL.

Cwuia ynpyroctu. 3akoH ['yka. Cua TpeHus: cuja TPEHUs CKOJbXKEHUs, CUjla TPEHUs TTOKOS,
JIpyrue BUJIbI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpeHHe CBOOOIHOTrO najieHus. J[Buxenne
rianet Bokpyr Connua (MC). [lepBasikocMuueckas ckopocts. HeBecoMocTh 1 eperpys3KkH.

PaBHOBecue marepuanabHON TOUYKH. AOGCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOro Tena ¢
3aKpEIIEHHON OChIO BpaleHusa. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc Ttena. M3MeHenune ummynbca. MMmnynbe cuiibl. 3aKOH COXpPAHEHHUsI HMITYJbCa.
PeaxtuBnoe nBmkenue (MC).

Mexanunueckass pabota M MOIIHOCTh. PaboTa cui TskecTd, ympyroctu, TpeHus. CBs3b
SHepruu U pabotbl. [loTeHuManbHas SHEprus Teja, MOAHITOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[ToTeHumanbHas sHEprus cxaToil npykuHbl. Kunetnueckas sneprusi. Teopema 0 KHHETUUECKOU
SHEPruu. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTUU.

Jlemoncmpayuu

Habmronenne MexaHHMYeCKOro JBHIKEHUS TeJla OTHOCUTEIHHOPA3HBIX TE OTCUETA.
CpaBHeHHME MyTeH M TPAGKTOPUN JBUIKEHUS OJHOIO M TOTO JKETEJNa OTHOCUTEIBHO Pa3HBIX
TEJI OTCYETA.

W3mepeHne cKOpoCcTH M YCKOPEHUsl MPSIMOJIMHEMHOTO JBHKEHUS.

HccnenoBanue npu3HAKOB PaBHOYCKOPEHHOIO JIBUIKEHMSI.

Habmronenue nBr>KeHus Tea 1Mo OKPYKHOCTH.

Habmronenne MexaHMYeCKHUX SIBIICHUH, MPOUCXOSAIMINX B cucteMe oTcuéra «Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBMKEHUHM OTHOCUTEIHHO KabuHeTa (PU3UKH.

3aBHUCUMOCTh YCKOPEHHS Tejla OT MAcChl Tejla U JEUCTBYIOIIECH HA HETO CHIIBI.
Habmronenue paBeHcTBa CUI TIPH B3aUMOJICHCTBUM TETl.

N3meHenue Beca Tena npu yCKOPEHHOM JABUKEHUU.

Ilepenaya umnyibca Ipyu B3aMMOJICUCTBUH TEIL.

[IpeoOpazoBanmsi IHEPTUU TIPU B3aUMOJICHUCTBUU TEII.

CoxpaHeHue UMITYJIbCa [TPU HEYIIPYTOM B3aUMO/ICHCTBUH.
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CoxpaHeHne UMIYJbCa MPH A0COIIOTHO YIIPYTOM B3aMMOJICHCTBHH.

HabumtonneHne peakTUBHOIO JIBUYKEHUS.

CoxpaHeHHe MEXaHUYECKOW PHEPTHH MPU CBOOOTHOM MaJCHHH.

CoxpaHeHne MEXaHUYECKON SHEPTHU IPH JBMKEHUH Tella MO/ 1eHICTBUEM TPy KHHBIL.
Jlabopamopnas paboma

1. Ompenenenne yCKOpeHHS Tela IpPU PAaBHOYCKOPEHHOM [BM)KCHHH 110 HAKIOHHOH
TUIOCKOCTH.

2. HccnenoBaHue 3aBHCUMOCTH IIYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBIDKEHHH 0e3
HAYaIbHON CKOPOCTH.

3. HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUSI CKOJBKEHUSI OT CHUJIBI HOPMAJIBHOTO JaBJICHHSL.
Onpenenenue ko3 duimenTa TpPEHUs CKOIbKCHHUS.

4. Omnpenenenne ;kECTKOCTH MPYKUHBL.

5. Ormpenenenne pabOThl CUIIBI  YOPYrOCTH TMPU TOABEME Tpy3a C HCIOJIb30BAaHUEM
HETIOBMKHOTO M TIOJIBHDKHOTO OJIOKOB.

Jlabopamopnuwiti onvim

1. KoHctpynpoBanue Tpakra sl pa3roHa v 1ajbHENUIIEro paBHOMEPHOI'O JBUKEHHUS IapUKa
WJIW TEJIEHKKH.

2. Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHUS OpycKka WM JBWIKEHHS MIapuKa I
HAKJIOHHOM MJIOCKOCTH.

3. [IpoBepka runoTe3bl: €Cciau Mpyu PaBHOYCKOPEHHOM JABUKEHUU 0€3 HaYaJIbHOU CKOPOCTH
IIyTH OTHOCSATCSA KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME IPOMEXKYTKA BPEMEHU
OJIMHAKOBBI.

4. Omnpenenenue pabOThl CUJIBI TPEHUS TMPH PABHOMEPHOM JABW)KCHHHM Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.
5. N3yueHune 3akoHa COXpaHEHUS SHEPTUU.

Konmponvnas pavoma Nel «Mexanuueckoe 0gusicenue u 63aumooeiicmeue mein»
Konmponvnas paooma Ne2 «3aKkonvi cOXpaneHus 6 Mexanuke»

Pasznea 2. MexaHn4decKkue KoOJIe0AHUA M BOJIHBI

KonebarensHoe nBuxkeHune. OCHOBHBIE XapaKTEpUCTUKHM KoyeOaHMH: TepuoJ, 4Yacrora,
aMIuTyna. MaremMatudeckuil W NpPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxatomue Konebanus. BeiHyxaeHHbIe Konebanus. Pesonanc. MexaHHueCKUue BOTHBI.
CBolicTBa MEXaHUYECKUX BOJH. [IpoosibHBIE U MONEpeYHbIe BOJIHBIL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacripocTpaHeHus. MexaHN4ecKre BOJTHBI B TBEPIOM Tene, ceiicMuueckue BoHbI (MC).
3Byk. ['pomMKoOCTb 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. IHpa3Byk U ynbTpa3ByK.

Jlemoncmpayuu

Habnronenue xomebaHuii Te MOJ JEHCTBUEM CHJIBI TSHKECTUH CHITBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmoienue BEIHYKIEHHBIX KOJIeOaHH 1 pe30HaHca.

PacrnipocTpanenne npoA0IbHBIX U MOMEPEYHBIX BOJTH (HA MOJIETIH).

HaOimoieHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YacCTOTHI.

AKYCTHYECKHI PE30HAHC.

Jlabopamopnas paboma

6. Ompenenenne dYacToThl HW  TEpHOJa KOJeOaHWH  MaTeMaTHUYeCcKOro MasTHHKA.
HccnenoBanue 3aBUCMIMOCTH TIepro/1a KoJeOaHUi TTOBEIICHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.
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7. Ompenenenne 4acTOTHl W TEpUOJAa KOJeOaHUN MPYKUHHOTO MasTHHKA. McciaemoBanue
3aBUCHUMOCTH TIEpU0/1a KoeOaHU MPYKUHHOTO MasiTHUKA OT MaccChl Tpy3a.
8. U3mepeHue ycKOpeHHUs CBOOOTHOTO MaJICHUSI.

Jlabopamopmwiii onvim

6. [IpoBepka HE3aBUCUMOCTH Mepuo/ia KoJeOaHui rpy3a, MoABEIIEHHOTO K HUTH, OT MacChI
rpysa.
7. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh NEepro/a KoJeOaHul MpyKUHHOTO MasiTHUKA

OT MAaccChl rpy3a U KECTKOCTU MPYKHUHBIL.

Konmponvnaa pavoma Ne3 «Mexanuueckue Ko1e0anusn u 60JIHbL»

Paznen 3. 3HeKTpOMaFHI/ITHOC oJi€ U JIEKTPOMATHUTHBLIC BOJIHBI

DJIEKTPOMArHuTHOE TOJe. DIIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.
[[Ixana 37eKTpOMarHUTHBIX BOJIH. VICIIOIB30BaHKE AIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.

DJieKTpoMaruuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIECBOMCTBA CBETA.
Jlemoncmpayuu

CBoiicTBa AIEKTPOMATHUTHBIX BOJIH.
BonHoBeI€ cBOliCTBa CBeETa.
Jlabopamopnuwiii onvim

8. I/I3yquHe CBOMCTB QJICKTPOMArduTHLIX BOJIH C IIOMOIIBIO MOOMIJILHOT'O TGHG(I)OHB..

Pa3gen 4. CBeToBbI€E IBJICHUSA

JlyueBas mopenb cBera. Mcrounuku cBera. IIpsimonmHeilHOe pacnpocTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)KE€HUs CBETA.

[Ipenomnienue cBeTa. 3aKoH IpesromyieHUs cBeTa. [lonHOe BHYTpeHHee OTpakeHUE CBeETa.
Hcnonb30BaHKe MOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOIAX.

Jlunza. Xox mydeit B nuH3e. Ontudeckas cuctema (oroanmnapara, MUKPOCKOIA M TEJIECKOIa
(MC). I'maz kak onTu4eckasi cucreMa. b30pyKkocTh U JaTbHO30PKOCTb.

Pasnoxxenue 6emoro cera B crekTp. OmbiTel HptoToHa. CrloXeHHE CIEKTPATbHBIX IIBETOB.
[ucniepcus cera.

Llemoncmpayuu

[IpstmonuHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tony4yenne n300paxkeHUi B MIIOCKOM, BOTHYTOM M BBITYKJIOM3€pKajax.
IIpenomnenue cBera.

Onrryeckuil CBETOBOA.

Xon tyueit B coOuparoliei uHse.

Xop Jydell B paccenBaroLIeH JIMH3E.

[Toryuenue n3o0pakeHU C MOMOUIBIO JINH3.

[Tpunmun neiictBust ¢oroarnmnapara, MUKPOCKONA U TEJIECKOIA.
Mogenb rnaza.

Pasnosxenune Genoro cBera B CHEKTP.

[Tonydyenue Oenoro cBera Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnas paboma

9. HccnenoBanue 3aBUCHMOCTH yTJIa OTPAKEHUS M yIJIa MPEJIOMJICHHUS CBETOBOTO Jy4a Ha
TPaHUILIE «BO3TyX—CTEKIIO» OT yIJia MaJACHHUS.
10. TIlomydenue n300pakeHMI ¢ MTOMOIILIO COOUPAIOIIEH JIMH3BI.
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11. Onpenenenre GOKyCHOTO pacCTOSHUS M ONMTHYECKOW CHIIBI COOMPAFOIICH JTUH3HI.
Jlabopamopuwiii onvim

9. W3yuenne xapakTepUCTHK U300paXKeHUs IPEAMETA B INIOCKOM 3epKalie.

10.  OmbITHI IO Pa3IOKEHHIO OEJIOT0 CBETA B CIIEKTP.

11.  OnsITBl MO BOCHPHUATHIO I[BETa MNPEAMETOB NPU HUX HAOIIOJEHHM 4Yepe3 IIBETOBHIC
(GUIBTPHL.

Koumponvnan paooma Ned «Ceemosvle as1enusn

Pasznen 5. KBanToBbI€e ABJICHUA

Oneitel Pezepdopaa u mimanerapHas mojenb aroma. Mogenb atoma bopa. Ucnyckanuwe u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPBI.

PanunoaktuBHOCTH. Anbda-, 6eTa- 1 ramma-usnydenus. CtpoeHue atToMHoro siapa. Hykmonnas
MO/IeJIb aTOMHOTO sA1ipa. 30Tomsl.

Pannoaktusnble peBpanienus. [lepros monypacmnana aTOMHBIX sEp.

SnepHbie peaknuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MAacCOBOTO YHCEI. DHEPrHUs CBS3U
aToMHBIX siiep. CBsi3b Macchl W dHepruu. Peakimum cuHTE3a W JeNeHus sjep. VcTouyHuku
suepruu Connua u 38&31 (MC).

Snepunas snepreruka. JleiicTBUs paAMOaKTUBHBIX U3NTy4YeHUI HakuBbie opraHnu3Mel (MC).
Jlemoncmpayuu

CreKTpbl U3Iy4eHus U MOTJIOEHUS.

CrieKTphl pa3aMyHbIX Ia30B.

Crnektp BogopoJa.

Hab6monenue Tpeko B kamepe Buiibcona.

PaboTa cuéTurka HOHU3UPYIOUINX U3ITy4EHUI.

Peructpanus uznydeHus: NpUpOJHBIX MUHEPAIOB M MPOJYKTOB.

Jlabopamopnas paboma

12. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTHH YACTULIBI IO TOPMO3HOMY ITYTH (I10
¢dotorpadusam).

Jlabopamopnulii onvim

12.HabtoieHe CIUIOIIHBIX M JTUHEWYAThIX CIEKTPOB HU3ITyUYEHHUS.

13.M3mepenne paarnoakTuBHOTO (poHa.

Pa3nes 6. [loBTOpUTEIbHO-00001IAK0IIMIT MOYJIb

[ToBTOpHUTENEHO-0000IIAOIIMIT MOAYIh MPEIHA3HAYCH U CHUCTEMATH3aIluu U 0000IICHHS
IPEIMETHOTO COJIEPKAHUS U OTIbITA JAEATEIbHOCTH, TPUOOPETEHHOTO MPH U3YYEHUH BCETO Kypca
du3uKy, a TaKke I MOATOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMeHY 10 (hH3HKE IS
00yyaromuxcst, BBIOPAaBIINX ATOT YU€OHBIH MpeIMeT.

[Tpu u3yyeHUH TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUJIBI 1€ TEIBHOCTH, Ha
OCHOBE KOTOPBIX 00ECIIeYMBAETCS IOCTUIKEHUE MPEIMETHBIX U METANpPEeIMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00y4deHUsl, POpMHUpPYETCsS eCTECTBEHHO-HAay4YyHasi TPAMOTHOCTh: OCBOEHHE HayYHBIX
METO/IOB HCCIICIOBAaHUS SIBICHUN NPUPOABI M TEXHHUKH, OBJIAJCHHE YMEHUSIMH OOBICHATH
buznueckue SBICHUS, NPUMEHSA TIOJY4YCHHbIE 3HAHUS, pelaTh 3aJadyd, B TOM 4HCIE
KAUECTBEHHBIE M SKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIMATBHO JEATENBHOCTHBIN XapakTep JaHHOIO pa3zeiia pPeaju3yeTcs 3a CUY€T TOro,
YTO y4alllMecs BBINOJHSIOT 3aJaHMsi, B KOTOPBIX UM IPEIaracTcs:
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® Ha OCHOBE IMOJIYUEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBICHATH (PU3NYECKUE SBICHUS
B OKPY’KarOUIEH MPUPOJE U NTOBCETHEBHOM KU3HU;

¢ HCIIOJIb30BaTh HAYYHBLIC MCTOAbI UCCICAOBAHUA (I)I/ISI/I‘-ICCKI/IX ﬂBHeHHﬁ, B TOM YHCJIC IJId
IIPOBEPKU T'KIIOTE3 U IMMOJTYUCHUS TCOPETUICCKUX BBIBOJIOB,

e O00BACHATH Hay4YHbIE OCHOBBI Han0oJIee BaKHBIX JOCTUKEHUI COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPaKTUYECKOr0 MCIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB SHEPTHMH HA OCHOBE
3aKOHA MPEBPALICHHS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUU.

Kaxgas u3 TemM JaHHOrO paszfena BKIIOYAeT OSKCIEPUMEHTAIBHOE HCCIEJOBaHHE
oboOmaromiero xapakrepa. Pasien 3aBepiaercsi mpoBeJeHUEM JAUArHOCTUYECKONW M OI[CHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJIBI.

Koumponvnan paooma Ne5 «/[uacnocmuyeckas paboma 3a Kypc 0CHOBHOU WIKOJIbL»

IIVTAHUPYEMBIE PE3YJIbTATDBI

OCBOEHUSA YYEBHOI'O NIPEJIMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenune yueOHOro mnpeamera «®dusnMka» Ha YpPOBHE OCHOBHOIO oOIIero oOpa3oBaHUs
JOJDKHO — oOecrieunBaTh  JOCTHXKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX, METAlPEIMETHBIX MU
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
[TaTproTHUeckoe BOCIUTAHUE:

—IIpOsIBJICHHE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKON (puznueckon
HayKU;

—IIEHHOCTHOE OTHOIIEHHE K JJOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB.
I'pasicoanckoe u 0yxo6Ho-HpascmeeHHoe 60CnuUmManue:

—TOTOBHOCTb K AKTHBHOMY Y4YaCTHIO B 06CY)I(I[CHI/II/I O6HIGCTB€HHO- 3HAYMUMBIX H O3THYCCKHX
HpO6HCM, CBA3aHHBIX C MPAKTUYCCKUM IIPUMCHCHUCM ,Z[OCTI/I)KCHI/II\/'I (I)I/I3I/IKI/I,

—O0CO3HAaHUC BAXKHOCTHU MOPAJIbHO-3THUYCCKUX IMPUHIUIIOB B ACATCIIbHOCTU y‘IéHOFO.
DCTEeTHYECKOES BOCIIUTAHHUE:

—BOCIIPHUATHE ICTETUYECKUX KayecTB (PU3MUECKON HAayKu: €€ TapMOHUYHOTO MOCTPOCHHSI,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH. [[eHHOCTH HAay4YHOrO MO3HAHHUS:
—OCO3HaHHUE IIEHHOCTU (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIISIIOLIEN KYJIbTYPHI;
—Ppa3BUTHE HAYYHOU JTHO003HATEITLHOCTH, HHTEPECa K UCCIIEOBATEIHCKON ACATEIHHOCTH.
Dopmuposarue Ky1bmypsbl 300pP08bs U IMOYUOHATLHO2O ONA2ONOLYYUL:

—OCO3HaHUE LEHHOCTH 0€30IacHOro o0pa3a *KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUDE,
Ba)XHOCTH NpaBUiI 0€30MacHOr0 MOBEACHUS Ha TPAHCHOPTE, HAa JOPOrax, ¢ 3JIEKTPUYECKHM U
TEIJIOBBIM 000PYI0OBaHUEM B JOMAITHUX YCIOBUSX;

—Cc(hOpPMHUPOBAHHOCTh HaBblKa pe(IeKCHM, NMPU3HAHUE CBOEro IpaBa Ha OIIMOKY M TAaKOro Ke
IIpaBa y Ipyroro 4ejoBeKa.

TpynoBoe BocnuTaHUE:

—AaKTHBHOE y4YacCTHE€ B PEIICHUH MPAKTHMUECKUX 3a7ad (B paMKax CEeMbH, LIKOJbI, TOPOJA, Kpas)
TEXHOJIOTHYECKOW M COIMAIIbHOW HANPABICHHOCTH, TPEOYIOIMX B TOM YHCIE U (PU3HMUECKHUX
3HAHUI;

—HMHTEPEC K MPAKTHICCKOMY H3Yy4eHHUIO NMpOodeccuid, CBA3aHHBIXC QU3HKOM.
DKOJIOTMYECKOE BOCIIUTAHHUE:

—OpUEHTaLUs Ha IPUMEHEeHNEe (PU3NUECKUX 3HAHUU JUIs pelIeHHs 3a/1ad B 00JaCTH OKpY Karomen
Cpelpl, IJIAaHUPOBAHMS IOCTYIKOB M OLEHKM MX BO3MOJKHBIX IOCIEACTBHU IS OKPYKAIOIIEH
Cpelbl;
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—OCO3HaHHUe TJI00ANBHOrO XapakTepa SKOJIOTHMYECKHX MPOOJIeM U MyTel WX pelIeHHUs.

Aoanmayus 0byuaroue2ocs K U3MEeHIIOUWUMCS YCI08UAM COYUATLHOU U NPUPOOHOU CPeobl:

—T0TpeOHOCTh BO B3aMMOJACWCTBUH TIPU BBITOJHEHUU HCCIEAOBAHMA U MPOEKTOB (pusmueckon
HaIPABJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JIPYTHX;

—IIOBBIILIEHNE YPOBHS CBOCM KOMIIETEHTHOCTH 4€pe3 INPAKTHUUECKYIO JESITCIbHOCTD;

—10TpeOHOCTh B ()OPMHUPOBAHUN HOBBIX 3HAHWM, B TOM 4uclie (OPMYIHPOBATH UICH, TOHSITHA,
TUIOTE3bl O (PU3MUECKUX OOBEKTAXHU SIBJICHUSX;

—O0CO3HaHUe JePUUUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEHB 00s1acTH (pU3MKHY;

—IUTAHUPOBAHUE CBOETO PA3BUTUS B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUM;

—CTpEMJIEHUE aHAJIU3UPOBATh U BBISBIIATH B3aUMOCBSI3U IPUPO/IbI, 00LIECTBA M SKOHOMUKH, B TOM
YHCJIE C UCTIONB30BaHUEM (DU3NYECKUX 3HAHUMH;

—OIICHKA CBOUX JICMCTBUH C YUETOM BIHMSIHHUS HAa OKPYKAIOLIYIO CPEAy, BOZMOKHBIX IJI00aTbHBIX
OCJIEICTBUMN.

METAIIPE/IMETHBIE PE3YJIBTATHI

Ynuueepcanvnvie noznasamenvuvie oeiicmeusn
bazoBrle jornueckue nelCTBUA:

—BBISBIISATh U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBICHUIA);

—YCTaHABJIMBATh CYIIECTBEHHbI NpPU3HAK KJIACCU(PUKALUKU, OCHOBAHUA s 00O0OLIEeHUS U
CpaBHEHMUS;

—BBIABIISATh 3aKOHOMEPHOCTM U MPOTUBOPEUUs B paccMaTpuBaeMblx (akTax, JaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

—BBISABIIATh IPUYUHHO-CIIEICTBEHHBIE CBS3U MPU W3YYEHUU (DU3MUECKUX SIBIIEHUH U TPOIIECCOB;
JlefaTb  BBIBOABI C  HCIIOJAB30BAHMEM JCAYKTMBHBIX M WHAYKTHBHBIX YMO3aKIIOYECHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEIMYUH;

—CaMOCTOSTEJIbHO BBIOMpaTh CMoco0 pemeHus y4yeOHOM (¢u3nyeckol 3anaun (cpaBHEHUE
HECKOJIBKUX BapUaHTOB PEIICHUs, BBIOOP Hanbosee MOAXOMAMIEr0 ¢ Y4ETOM CaMOCTOSTEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).
bazoBble HccnenoBaTenbckue JEHCTBUS:

—MCIIOJIb30BaTh BOIIPOCKHI KaK UCCIIEIOBATELCKUNM HHCTPYMEHT TIO3HAHUS;

—TIPOBOJIUTh IO CAMOCTOSITEIbHO COCTABJIIEHHOMY IUIaHY OIBIT, HECJIOXKHBIM (u3nYecKuit
HKCIIEPUMEHT, HEOOIbIIIOe Hccaef0oBaHne (PU3UUECKOTO SBICHHUS,

—OLIEHUBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OpPMAIMIO, TMOJIYYECHHYIO B XOJe
WCCJICTOBAHMSI UITH DKCIIEPUMEHTA,

—CaMOCTOSITEIPHO (OPMYJIUPOBATh OOOOIIEHUST W BBIBOJBI IO pe3yiIbTaTaM TIPOBEACHHOTO
HAOIIO/IEHUS, OMBITA, UCCIEIOBAHUS;

—IIPOTHO3UPOBATh BO3MOXKHOE JIalibHEHIIee pa3BUTHE (U3HUECKUX TIPOIECCOB, a TaKKe
BBIIBUTATh TIPENONIOKEHHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.
PaGota ¢ uadopmanmeii:

—IIPUMEHATH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIpPOCHI NIPH MOMCKE U 0TOOpEe MHPOpPMALUU
WIH JAHHBIX C YYETOM MPEASIOKEHHOMN yueOHOoM pusnueckoit 3a1auu;

—aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETHUPOBATh MH(POPMALIUIO PA3IUYHBIX BUIOB U
dbopM mpeCTaBICHUS;

—CaMOCTOSTEIbHO ~ BBIOMpaTh ONTHUMAJIBHYIO  (GOpMYy NpeACTaBlIeHUsT UWHPOpMAUU |
WUTIOCTPUPOBATH pelIaeMble 3a7aui HECIOKHBIMU CXEMaMH, AUarpaMMaMy, HHOU rpaduxoi u
X KOMOWHAIUSIMU.

Yuueepcaﬂbuble KOMMYHUKamMueHbvle oeiicmeus
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OO01wenue:

—B Xo/e 00CyxJeHus yueOHOro MmaTepuaia, pe3ysbTaToOB JIA0OPAaTOPHBIX PabOT M MPOEKTOB
3a/1aBaTh BOINPOCHI M0 CYHIECTBY OOCYKIAae€MOW TEMbl U BBICKA3bIBATh WJEH, HALCJIEHHbIE Ha
pelleHre 3a/1a4u U Mojiep:kaHue 01arokeaaTeIbHOCTH OOIICHHUS,

—COIIOCTABIATh CBOM CYXJICHHUS C CYXICHUSMH IPYrUX YYaCTHHUKOB JIUAOra, OOHApYKHWBATh
pa3nyue U CXOJICTBO NO3ULIUI;

—BBIpa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

—IyOIMYHO TPEACTABIATh PE3YJAbTAThl BBIIOJHEHHOTO (H3UUECKOTO ONbITa (IKCHEPUMEHTA,
UCCJIEIOBAHMUSI, TPOCKTA).

CoBMecTHas AESATEIbHOCTh (COTPYIHUYECTBO):

—IIOHMMAaTh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMAHAHOM M MHIMBHUIYyalbHOH paboOThl NpHU
peLIeHNH KOHKPETHOU (PU3NYECKONIPOOIIEMBI;

—IIpUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BBIBATH JACUCTBUA IO €€ JOCTUKEHUIO:
pacmpenensTb poii, O0CYKAaTh MPOLECCHl W PEe3yNIbTaThl COBMECTHOW pabOThl; 0000mIaTh
MHEHUS HECKOJIBKUX JIFOJIEH;

—BBIIIOJIHATH CBOIO YacTh pabOThI, TOCTUTrasi KAUECTBEHHOI'O PE3yJibTaTa M0 CBOEMY HaIlPaBJICHUIO
Y KOOPAMHUPYS CBOU JEUCTBHUS C IPYTUMU YJIC€HAMH KOMAaH/bI;

—OLIEHUBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIUMH HPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIBHO
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

YHnueepcanvnoie pecyriamuenvie deiicmeusn
Camoopranu3anus:

—BBISIBJIATE TPOOJEMBI B JKM3HEHHBIX M Y4YEOHBIX CHTYalUsX, TPEOYIOUIMX I pPELICHUs
(bu3nUecKux 3HaHUMH;

—OpPHUEHTHUPOBATHCS B PA3IMYHBIX MOAXOAAaX MPHUHATHUS PELIeHU (MHAMBHUIyallbHOE, MPUHATHE
peleHts B IpyIe, IPUHATHE PEIIeHUH rpymoil);

—CaMOCTOSATEJIBHO COCTABIIATh AITOPUTM PELIeHUs (PU3MUECKON 3a1auM WM IIaHA UCCIIEOBAaHUS
C Y4€TOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh
IIpeIaracMble BApUAHTBI PEILICHMI;

—JenaTh BIOOP M OpaTh OTBETCTBEHHOCTh 32 PELICHHE.

CamokoHTpoh (pediekcusi):

—J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYallUU U [Ipesiarath miaH e€ N3MEeHEeHMUs;

—OOBSACHATh NPUYMHBI JOCTHKEHUS (HEJOCTHKEHHS) pe3yJIbTaToOB JIEATEIbHOCTH, AaBaTh OLIEHKY
pUOOPETEHHOMY OIBITY;

—BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (HUIUUYECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHHUBIIMXCS CHUTYyallHi,
YCTAHOBJICHHBIX OIIMOOK, BO3HUKILIUX TPYIAHOCTEH;

—OILIEHUBATh COOTBETCTBHE Pe3yJbTaTa 1IN U YCIOBHSIM.

3MOL[PIOH8.J'ILHBII>1 HWHTCIIJICKT:

—CTaBUTh ceOs HA MECTO JIPYroro 4eloBeKa B XOJAE CHOpa WM JUCKYCCHH HAa HAydyHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTO.
[TpunsiTHE ceOs U APYTHUX:

—IIpU3HABATh CBOE MPaBO Ha OLIMOKY MpH peleHNH (GU3NYECKUX 337134 WIK B YTBEPXKICHHUIX Ha
Hay4yHbIE TEMBI U TAKOE K€ MPaBO IPyroro.

IIPEJIMETHBIE PE3YJIbTATHI

7 KJjJacc

16



[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y
00y4aromuxcst yMEHUM:

—MWCIOJb30BATh TOHATHA: (U3UUYECKUE U XUMHUECKUE SIBJICHHUS; HAOJIIOJEHUE, HKCIEPUMEHT,
MoOJieJIb, TUIIOTE3a; €IUHMIIbI (PU3MUYECKUX BEIMYMH; aTOM, MOJIEKYJ]a, arperaTHble COCTOSHUS
BemecTBa (TBEpHOE, IKHUIKOE, Tra3000pa3HOe); MEXaHHMYECKOe [BW)KEHHE (paBHOMEpHOE,
HEpPAaBHOMEpPHOE, TPSAMOJIMHEIHOE), TpPaeKTOpus, paBHOACUCTBYOIIAs cuj, Jaedopmanus
(ynpyrasi, nmaacTu4yeckas ), HeBeCOMOCTh, COOOIIAIOIIUECs COCY/IbI;

—paznuuath sBieHus (Iuddy3us; TemIoBoe [BMKEHUE YaCTUIl BEIIEeCTBA; pPAaBHOMEPHOE
JBUKEHHE;,; HEPABHOMEPHOE JABWKEHUE, MHEPLUS; B3aUMOJCIHCTBUE TEJ; PaBHOBECHE TBEPIBIX
TEJ C 3aKpeIUIEHHOM OCBbIO BpAIIECHHUs; Iepefada JaBiIeHUs] TBEPAbIMU TeJaMH, KUAKOCTIMU U
razamu; atMoc(epHoe AaBlieHUE; IJIaBaHHE Tell; MPEBpallleHUusT MEXaHHMYeCKONH HSHEpruu) IMo
ONMCAHHUI0O HX XapaKTEpPHbIX CBONCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLUIUX JaHHOE
buznyecKkoe sIBICHUE;

—pacro3HaBaTh NPOSBICHHE H3YYCHHBIX (PUINYECKUX SIBICHUN B OKPYKAIOLIEM MHUDPE, B TOM
ymciie (pU3NYECKUE SIBJICHUS B NIPUPOJE: MPUMEPHI ABMKEHUS C PA3IUYHBIMU CKOPOCTSIMU B
JKUBOW M HEXKMBOW MPUPOJE; NEUCTBUE CHUJIbl TPEHUS B NPUPOJAE U TEXHUKE; BIMSIHHUE
aTMOC(EepHOTO JaBJICHUS Ha JKMBOM OpraHu3M; IUIaBaHHE PbIO; ppIYard B Telie 4YellOBeKa; MpH
9TOM MEpPEeBOAUTH MPAKTUYECKYI0 3a7adyy B  Yy4eOHYIO, BBIIENSATh  CYILECTBEHHBIC
CBOWCTBA/TPU3HAKN (PU3UUECKUX SBICHUI;

—ONUCHIBaTh HW3YYCHHBIE CBOWCTBA Tel W (U3WYECKUE SBJICHUS, HUCHONB3YS (PUINUYECKUE
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BpeMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CWJIa YIPYTOCTH, CHUJIa TSDKECTH, BEC Tela, Cujia TPEHUs, JaBlieHue (TBEPAOro Tema, KUIKOCTH,
ra3a), BbITAJIKMBAIOIIasl CUJIa, MEXaHUYecKas paboTa, MOLIHOCTb, IUIEYO CUJIbI, MOMEHT CHJIbI,
KOA((UIMEHT TOJE3HOTO JACWCTBUS MEXAaHM3MOB, KMHETHYECKas M MOTEHIMAJIbHAsS SHEPrus);
IpU ONMCAHMM MPaBWIBHO TPAKTOBaTh (PU3NYECKUII CMBICI HCHOJB3YEMBIX BEJIMYUH, HX
0003HaueHMsI M €AMHUIBI (PU3UYECKUX BEIMYUH, HAXOIUTH (OPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO
($u3NYECKyI0 BEIMYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH IpapUKU U3yUYEHHBIX 3aBUCHUMOCTEM
(bu3NUeCcKUX BEIHYMH,

—XapaKTepu3oBaTh CBOWCTBA Tell, (U3MYECKHE SIBIEHUS W IPOLECCHl, HCIOJIb3Yys IpaBHiia
CJIOKEHMsI cuil (BJIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, paBuiIo
paBHOBecHsI pbluara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHs] MEXaHUYECKOM
SHEPruM; TMpU HTOM JIaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alKChbIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

—OOBSICHIATh (U3NYECKUE SIBJICHUS, MPOLECChl M CBOMCTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTYalluil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH IPUUYUHHO-CIEICTBEHHBIE CBSI3H,
CTPOUTh OOBACHEHHE M3 |—2 JIOTMYECKHUX WIaroB C OMnopoil Ha 1—2 M3y4eHHBIX CBOMICTBA
bu3HYecKuX SBICHUH, PU3NUECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

—pemarb pacy€THble 3a7auyu B 1—2 NeHCTBHs, UCHONb3Yys 3aKOHBI M (POPMYIIbI, CBSI3bIBAIOIINE
¢du3nyecKkue BEMMYMHBI: Ha OCHOBE aHalHM3a YCJIOBUS 33Jayd 3alKChbIBaTh KPAaTKOE YCIIOBHE,
HOJCTABIATh (U3UYECKUE BEJIWYMHBI B (OPMYNIBl M TPOBOAMTH pac- YETHI, HAXOIUTh
CIpaBOYHBIE JlaHHBIE, HEOOXOAMMBbIE JUISl pelIeHUs 3a7ady, OLEHUBaThb PEATUCTUYHOCTh
MOJY4eHHOM (hrU3NYeCcKON BETMUHHBI,

—pacrno3HaBaTb HpPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIM (PU3UYECKUX METOJIOB; B
ONKCAHUM HCCIIEJOBAaHMS BBIIENATH MPOBEPSAEMOE MPEANOJIOKEHHE (TUIOTE3y), Pa3iuyaTh U
MHTEPIPETUPOBATH MOJYyYEHHBIH Pe3yNbTaT, HAXOAUTh OUIMOKH B XOJI€ OMBITA, JAEJaTh BHIBOJbI
I10 €ro pe3ynbTaTaM;

—TIPOBOJIUTh OMBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUN WM (U3NYECKUX CBOWMCTB Tel:
(dopMynHupoBaTh TNPOBEpsieMble MPEINOJI0KEHHs, COOMpaTh YCTAHOBKY H3 MPEIOKEHHOIO
000py/I0BaHus, 3aMHUCHIBAaTh X0/ ONbITa U (POPMYJIUPOBATH BHIBOIBL;

—BBINOJIHATE TPSIMbIE HM3MEPEHHsI PACCTOSHUS, BPEMEHH, MAacChl Tela, 00bEMa, CHIIBI U
TEMIEPATYPhI C UCIOJIb30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB; 3aUCHIBATH MOKA3aHUS
prOOpPOB ¢ yu&TOM 3aJaHHOM aOCOIFOTHOM MOTPEIIHOCTH U3MEPECHHIA;
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—TIPOBOJUTh HKCCIICIOBAHWE 3aBUCHUMOCTH OJHOW (PU3WYECKOW BEIMYMHBI OT JPYrol C
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHUM (3aBUCUMOCTHU IYTH PAaBHOMEPHO JBIIKYIIETOCS Tejla OT
BpEMEHHU JBIDKCHUS TeJa; CUJIbI TPEHHUS CKOJBKEHHUS OT Beca Teja, KadyecTBa 00paboTKH
MOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CHJIbI TPEHHS OT IUJIOLIAU CONPUKOCHOBEHUS TEJI; CHJIbI
YOPYTrOCTH OT Y/UTMHEHHUS TPYKUHBI; BBITAIKHBAIONICH CUJIBI OT 00bEMa MOrPYKEHHON YacTh
TeJa M OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejia, OT TJyOMHBI, Ha
KOTOPYIO TOTPY>KEHO TEJ0; YCJIOBHM IJIaBaHUs TEJI, YCIOBHH paBHOBECHS pblyara M OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHWU Y4EOHOTO WCCIEOBAaHHS, COOMPATh YCTAHOBKY M BBIMIOJHSATH
U3MEpPEHHs, Clenysl MpeUIOKEHHOMY TIUIaHy, (UKCHpPOBATh pe3yabTaThl IOJYYCHHOU
3aBUCHUMOCTH (DPM3MYECKUX BEIMYMH B BHUJE MPEIOKEHHBIX Ta0iuil U rpadukoB, enarh
BBIBO/IbI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

—TIPOBOJIUTh KOCBEHHBIC M3MEpPEHUsl (PU3MYECKUX BEITUYHMH (IUIOTHOCTH BEIIECTBA YKHIKOCTH U
TBEPAOrO TEJa; CHJIAa TPEHUS CKOJBXKECHMS; JIaBJICHUE BO3/yXa; BbITAJIKMBAIOLIAA CHJIA,
NEHCTBYIOMIAs HA TIOTPYKEHHOE B JKUIKOCTH TEJO; KOI()PHUIIMEHT MOJIE3HOTO NEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJEIys MPEATIOKEHHON HHCTPYKIMH: MPHU BBIMOJIHEHUHM U3MEPEHHIl coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIUUCIISATH 3HAUEHHE UCKOMOW BEJIMUMHBI;

—Cc00II01aTh MpaBUiia TEXHUKU O€30MaCHOCTH MPpH padboTe ¢ 1abopaTopHBIM 000PYIOBAHUEM;

—YyKa3blBaTh MPUHIMIBI JICHCTBHUS TPUOOPOB M TEXHUYCCKUX YCTPOMCTB: BECBI, TEPMOMETP,
JTUHAMOMETP, COOOIIArONINecs COCYbl, 0apOMETp, phluar, MOABMKHBIN U HEMOJBUKHBIA OJIOK,
HaKJIOHHAS IIOCKOCTD;

—XapaKTepU30BaTh MPUHIUMBI JEHCTBUS H3YYCHHBIX NPUOOPOB U TEXHUYECKUX YCTPOHCTB C
omopoil Ha uX onucaHus (B TOM 4YHCIE: TMOAMMIIHUKKA, YCTPOMCTBO BOJOIPOBOJA,
TUAPABIMYECKU TPEcc, MaHOMETpP, BBICOTOMEp, MOPUIHEBOW HACOC, apeoMeTp), HCIOJIb3Ys
3HaHMS O CBOWCTBAaX (U3NYCCKUX SBJICHUH UM HEOOXOJUMBIC (PU3NYSCKUE 3aKOHBI H
3aKOHOMEPHOCTH;

—MPHUBOANTH MPUMEPHI / HAXOAUTh MH(POPMAIIUIO O MPUMEpax MPAKTUYECKOrO HCIIOIb30BAHUS
buznyecKkux 3HaHWK B TOBCEAHEBHOW JKHU3HM JUis oOecrmedeHuss Oe30MacHOCTH TMpu
oOpamieHun ¢ TpuOOpaMu U TEXHUUYECKHUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0POBbS W
COOIOZICHHSI HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKPYKaIOIIEH cpee;

—OCYIIECTBIISITH OTOOP MCTOYHMKOB MHQpOpManuu B ceTd VHTEpHETB COOTBETCTBHUU C 3a/IaHHBIM
MMOMCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIOIIMXCA 3HAHUM U NYTEM CPABHEHHUS  Pa3JIMUHBIX
HMCTOYHHUKOB BBIACIATh HHPOPMAIINIO, KOTOpPAasl SIBISETCS TMPOTUBOPEYHBON HIIM MOXKET OBITH
HEJIOCTOBEPHOMU;

—HCIOJIb30BaTh TPHU BBHINOJHEHUH YYEOHBIX 3aJlaHU  HAYyYHO-TIOMYJISIPHYIO  JIUTEPATYPy
(bu3NYECKOTr0o CcojepKaHUs, CIPABOUYHbIE MaTepHalbl, pecypchl ceTh VHTepHeT; BIajeTh
npuéMaMy KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus HHPOPMAIMH M3 OIHOM 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

—CO03/1aBaTh COOCTBCHHBIC KpaTKHWE THCBMEHHBIC W YCTHBIC COOOINCHHWS Ha OCHOBe 2—3
HUCTOYHUKOB MH(pOpManuu (PU3NUECKOro COAEp KaHUs, B TOM YHCIIE MMyOJIUYHO JeNaTh KpaTKue
COOOIIEHUsI O pe3yibTaTaX MPOEKTOB WM YYEOHBIX HCCIEJOBAHUN; TPH STOM TPAMOTHO
WCIIOIh30BaTh U3YUEHHBIM MOHATUHHBIN ammapaT Kypca (pU3UKH, COMPOBOXKAATH BHICTYILICHUE
MpE3EHTALNEH;

—TIpH BBITIOJTHEHUH YYEOHBIX MPOEKTOB W MCCIIEIOBAHUI paCIpeesaTh 00sI3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTABJIEHHBLIMHM 3aJlayaMM, CJICAUTH 3a BBIIIOJIHEHHWEM ILIaHa JACHCTBUH,
aZIcKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJAJ B JCATEIBHOCTh TPYNIBI, BBICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJIEUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

8 KJacce

[IpenmeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTPa)XkaTh CHOPMHPOBAHHOCTH Yy
00yYaromuxcst yMeHHUH:

—JHCIOJIB30BATh MMOHSATHS: Macca U pa3Mepbl MOJICKYII, TEIUIOBOE JIBIDKCHUE aTOMOB M MOJICKYII,

arperaTHbIC COCTOSIHHSI BEIIECTBA, KPHUCTAJUIMUSCKHE M aMOp(HBIC Tena, HACHINICHHBIA H
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HEHACBIIIEHHBIN Map, BIAKHOCTh BO3JyXa; TemIepaTypa, BHYTPEHHSS SHEprus, TeIIoBON
JIBUTATENb; JJIEMEHTAPHBIA AJIEKTPUYECKUN 3apsjl, AJICKTPUYECKOE TMOJe, MPOBOJHUKH U
JURIIEKTPUKU, TIOCTOSIHHBIN 2JIEKTPUYECKHUM TOK, MAarHUTHOE TIOJIE;

—pa3nuyarh SBJICHUS (TEIUIOBOE pacIIMpeHue/c:kaTHe, TeIvionepeaayda, TEIIOBOE€ paBHOBECHE,
CMauMBaHME, KAMWJULSIPHBIC SIBICHUSI, UCIIapeHHe, KOHJCHCAlMs, MJIaBJICHHE, KpUCTAILTU3alus
(oTBepaeBaHME), KHUIIEHHME, TeIulonepeaadya (TEIIONPOBOJAHOCTh, KOHBEKIUS, H3JIyYEHUE);
AIeKTpU3alMs TeJd, B3aUMOJCIHCTBHE 3aps/iOB, EHCTBUS JIIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJCICTBUE MAarHUTOB, JICUCTBUE MAarHUTHOTO II0JIS HA MPOBOJAHHUK C TOKOM,
AJIEKTPOMArHUTHAsE UHIYKIUS) MO OMUCAHUIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PH3UIECKOe SBIICHHCE;

—pacrno3HaBaTh MPOSIBICHHE H3YYCHHBIX (PUINYECKUX SIBICHUN B OKPYKAIOLIEM MHUDPE, B TOM
yriciie (pU3uvecKue SBICHHS B MPUPOJIC: MMOBEPXHOCTHOE HATSDKEHUE U KAWJUISPHBIC SIBIICHUS B
pupojie, KPUCTAIUIBI B mipupoae, uznydenue ColHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OPH3BI,
o0pa3oBaHUe POCHI, TyMaHa, HHEs, CHEra; AJIEKTPHUECKHUE SBICHHS B aTMoc(depe, AIeKTpHIeCTBO
JKUBBIX OPraHM3MOB; MarHUTHOE ToOJe 3eMJH, JIpeiid MOI0COB, POJIb MAarHUTHOTO MOJS AJis
JKU3HHU Ha 3eMJie, MOJSIPHOE CUSHUE; MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOWCTBA/TIPU3HAKH (DU3UYECKUX SBICHHIA;

—OIIUCBIBATh H3YYCHHBLIC CBOMCTBA TElI W (1)I/ISI/I‘-I€CKI/IG SABJICHUS, HUCIIOJIb3Yyd (1)I/I3I/I‘~I€CKI/IC
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHS YHEPrHsi, KOJIMUECTBO TEIUIOTHI, YAeNIbHas TeII0EMKOCTh
BEIIECTBA, Y/ACIbHAS TEIUIOTAa IUIABJICHUS, YAEIbHAs TEIUIOTa MapooOpa3OBaHMS, YyIeIbHas
TEIUIOTAa CrOpaHus TOIUIMBA, KOA(D(UIMEHT TMOJIe3HOr0 JAEWCTBHUS TEIJIOBOM MAIlWHBI,
OTHOCHTEJIbHASI BIIAXXHOCTh BO3JyXa, JJIEKTPHUECKUH 3apsl, CuUjla TOKa, JIEKTPUYECKOEe
HANpsDKEHUE, COMPOTHBIICHHWE MPOBOJHUKA, YIEIbHOE CONPOTHUBIECHUE BelecTBa, paboTa u
MOIITHOCTH AJIEKTPHUYECKOTO TOKA); MPH ONMHCAHUH NMPABUIBHO TPAKTOBATH (DPU3MUECKHUI CMBICI
UCTIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €MHULBI PU3UUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH TpapuKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINUMH;

—XapaKTCprU30BaTh CBOMCTBA TECII, (1)I/I3I/I‘-I€CKI/I€ ABJICHUA W IIPOLCCChI, HUCIHOJB3YyA OCHOBHBIC
MOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKOM TEOpUN CTPOCHMSI BEIIECTBA, MPUHIIMI CYEPIO3ULIUN
noJyie (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHSs 3apsijia, 3akoH Oma yisi ydacTKa IIeTH,
3akoH JDxoyms—JleHna, 3akoH COXpaHEHHUS »SHEpPruy; MpH HTOM JaBaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMATUYECKOE BBIPAKEHUE;

—O0OBACHATh (PU3UYECKUE TMPOLECCHl U CBOMCTBA TeJ, B TOM 4YHMCIE€ U B KOHTEKCTE€ CHUTYyalui
MPAKTUKO-OPUCHTUPOBAHHOTO XapaKTEpa: BBIABIATH MPUYUHHO-CJICACTBCHHBIC CBA3HU, CTPOUTH
o0BsicHeHHe U3 1—2 JIOTMYecKUX IIaroB ¢ Onopoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3UUECKUX
ABJIEHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

—pemarb pacy€THble 3ajaudl B 2—3 JEHUCTBHs, UCIOIb3Ysl 3aKOHBI M (POPMYJIbI, CBSI3bIBAIOIINE
¢u3nveckne BEIMYWHBI: HA OCHOBE aHAIM3a YCIIOBHS 3a7audl 3allMChIBaTh KPaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX Ui pEIIeHUs 3aJadd, BBIOUPATh 3aKOHBI M (OPMYIIBL,
H606XOJII/IMI)IG JJIsA eé peuICHus, MPOBOJIUTH paC‘-IéTI)I U CpPaBHUBATH IIOJYUCHHOC 3HAUCHUEC
(bu3MYECKOM BETMYMHBI C U3BECTHBIMH JAaHHBIMU;

—pacCiio3HaBaThb HpO6J’IeMBI, KOTOPBIC MOXHO PpCHIUTh IIPU ITOMOIIH (i)I/I?)I/I‘-IeCKI/IX METO/J0B,
UCTIONB3Ysl ONMMCAaHUE HCCIEIOBaHUSA, BBIIENATH IPOBEPSIEMOE IPEAINONOKEHHE, OICHUBATh
MMPAaBUJIBHOCTH IMOPAAKaA IMMPOBCACHU A UCCICIOBAHUS, ACTIATh BBIBObI,

—IPOBOJIUTH OMNBITHl MO HAOMIOAECHUIO (U3UUECKUX SBICHUN WM (U3NUYECKUX CBOMCTB Tel
(KanwUIsIpHBIE  SIBJIEHUS, 3aBUCHUMOCThH JaBJIE€HHUS BO3/AyXa OT ero o0béMa, TemIeparyphbl;
CKOpOCTH nporiecca OCTBIBaHUSI/HArPEBAHUS npu U3ITy4eHUH oT 1BeTa
U3JTyYaroIel/oTIoaloe MOBEePXHOCTH; CKOPOCTh MCIapeHHsl BOJbI OT TeMIepaTyphbl
KUAKOCTHU U IlIoHIagn eé MOBCPXHOCTHU, DJICKTpHU3alUA TCII U B38.PIMOI[€I>1CTBH€ SJICKTPHUYCCKUX
3apsAoB; B3aUMOJICHCTBHME TMOCTOSHHBIX MAarHWTOB, BH3yalM3allsi MAarHUTHBIX [OJIeH
INOCTOAHHBIX MAar"HuTOB, I[CI\/JICTBI/ISI MAriuMTHOIrO II0Jid Ha MNOPOBOAHHUK C TOKOM, CBOMCTBA
JJIEKTPOMAarHuTa, CBOWMCTBAa  AJEKTPOABUTATENs]  MOCTOSIHHOIO  TOKa):  (OpMYyIHUpOBATH
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IpoBEpsieMble MPEINOI0KEHNU, COOMpPATh YCTAHOBKY W3 MPEAJIOKEHHOTO 0O0OpYyJOBaHUS;
OIKCBIBATH XOJ1 OTBITA ¥ (POPMYITUPOBATH BBHIBOJIBI;

—BBIIIOJIHATH [IPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIILHOM BIAKHOCTU BO3lyXa, CHIIBI TOKA,
HANpsOKEHUsI C HCIOJIb30BAHMEM AHAIOTOBBIX NMPUOOPOB M JATYMKOB (DPU3MUECKUX BEIUYHH;
CpaBHUBATh PE3YyJIbTAThl U3MEPEHUN C YUETOM 33aHHOM aOCOIIOTHOM MOTrPELIHOCTH;

—IIPOBOJIUTh HCCIIEJIOBAHUE 3aBUCHUMOCTH OJHOW (U3MYECKOH BEIUMYMHBI OT JAPYrol C
UCIIOJIb30BAHUEM MPSMbBIX HM3MEPEHUH (3aBUCHUMOCTb COINPOTHUBIIEHUS IPOBOJAHUKA OT €ro
JUIMHBI, TUIOIAN IONEPEUYHOr0 CEUYEHUs U YAEJIbHOIO COIPOTUBIIEHUS BELIECTBA MPOBOJHUKA;
CHJIBI TOKa, MAYILErO Yepe3 IPOBOJHMK, OT HANPSDKEHUS Ha IPOBOJHHUKE; HCCIIEIOBaHHE
IIOCJIEA0BATENbHOIO M MApajUIeIbHOIO  COECJUMHEHUH  NPOBOJHUKOB):  IJIAHUPOBATh
UCclieIoBaHue, cOOUPATh YCTAHOBKY U BBINOJHATh U3MEPEHMUS, CIENys IPEUI0KEHHOMY IUIaHY,
(buKCUpOBaTh pPE3yNbTATHl IMOJYYEHHOH 3aBHCHUMOCTH B BHUAE TaONWIl U TpaduKOB, JeNaTh
BBIBOJIBI 110 PE3YJIbTATaM UCCIIEIOBaHUS;

—IIPOBOJINTh KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIWYHH (yIEeIbHAs TEIUIOEMKOCTh BEUIECTBA,
COIIPOTHUBIIEHUE NPOBOJHMKA, paboTa M MOLIHOCTh 3JEKTPUUECKOr0 TOKA): IUIAHUPOBATh
U3MEpEHUs], COOUpaTh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIIEAYs MPEII0KEHHOW MHCTPYKLUMH, U
BBIUNCIIATh 3HAYEHNUE BEIIMUUHBL,

—Cc00IIr01aTh MPaBUIIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYIOBAHHEM;

—XapaKTepu30BaTh NMPUHLMIIBI JEHCTBUA M3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C
OMOpol Ha MX ONHMCAHMSA (B TOM YHUCIIE: CHCTEMa OTOILIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOHHa, aMmIepMeTp, BOJBTMETP, CUETUMK 3IEKTPUUYECKON SHEPrHH, 3JIEKTPOOCBETHTEIbHbIE
npuOOpBl, HarpeBaTeIbHBIE 3JIEKTPONPHOOPHI (TIPUMEPHI), SIEKTPUUECKUE TMPETOXPAHUTEIN;
3JIEKTPOMArHuT, 3JIEKTPOABHUraTeNb IOCTOSIHHOTO TOKAa), MCIOJIb3YS 3HAHUS O CBOMCTBax
(bu3nUecKkux sBICHUH U HEOOXO0qMMbIe (PU3MUYECKIEe 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCThle TEXHUYECKHE YCTPONCTBA M U3MEpPUTENIbHbIE MPHUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CTOPAHHUs, JIEKTPOCKOI, PEOCTAT); COCTABIATh CXEMBI DJIEKTPUUYECKUX
Heneil ¢ mocsjaenoBaTeNIbHBIM U NapajuIeIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3inyas yCJIOBHbBIE
0003HauEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

—IIpUBOIUTH MPUMEPBI/HAXOAUTh HHPOPMALUIO O TMPUMEPaX MNPAKTUYECKOTO HCIOIb30BaAHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON KHU3HU [T oOecrieyeHHs 6e30MMacHOCTH MPH 00paleHn! ¢
npuOopaMy U TEXHUYECKHMMM YCTPOWCTBAMM, COXPAHEHHUS 30pPOBBS U COOJIIOJIEHUS HOPM
HKOJIOTMUYECKOTO MOBEJEHUS B OKPYKAIOILLIEN CPELE;

—OCYILIECTBISATh  MOUCK  HMHpoOpManuu  (QU3NYECKOro  cojepkaHus B ceTu MHTepHeT, Ha
OCHOBE HMEIOIINXCS 3HAaHUUW M MYTEM CPABHEHMS JOINOJHUTEIbHBIX MCTOYHUKOB BBIICIATH
uH(pOpMalLMI0, KOTOpas SBJISETCS IPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

—MWCHOJb30BaTh TPU BBIIOJHEHUH YYEOHBIX 3aJaHUM HAy4YHO-TIONMYJSPHYIO JUTEpaTypy
bu3nyecKkoro cojepaHusi, CIpPaBOUYHbIE MaTepHalibl, pecypchl ceTu HHTepHeT; Bianers
npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHus HMHGOpMAIMM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHBIE NMMChbMEHHbIE U KpaTKUE YCTHBIE COOOIIeHUs, 0000mas nHpopMaIuio
U3 HECKOJbKUX MCTOYHHKOB (PU3MUYECKOTO COJEpKaHUs, B TOM UYHUCIE IyOJINYHO MPEACTaBISATh
pe3ynbTaThl INPOEKTHOW WM  HUCCIENOBATEIbCKOM  JEATENBHOCTH; IMPU STOM TI'PAMOTHO
MCIIOJIb30BaTh M3yUYEHHBIN MOHATUIHBINA anmapaTr Kypca (U3HKH, CONPOBOXKAATh BHICTYIUICHHE
MPE3EHTALUEM;

—TIpU BBINIOJHEHUH yYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (DUM3MUYECKUX MPOIECCOB PACHpPENENSTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IMOCTABJICHHBIMU 3a/1a4aMH, CIICUTh 3a BHIIIOJTHEHUEM
IUIaHa JIEWCTBUH M KOPPEKTHUPOBATh €ro, aJeKBaTHO OIICHMBAaThb COOCTBEHHBIM BKIIAJ B
JESATEIIbHOCTh ~ IPYNIbl;  BBICTPaWBAaTh KOMMYHUKATHBHOE  B3aUMOJICHCTBUE, IPOSBIAA
TOTOBHOCTb Pa3periaTb KOHMIUKTHI.

9 ki1acc

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTb CHOPMUPOBAHHOCTH Y
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00ydJaronmxcsi yMeHUH:

—MUCIO0JIB30BaTh IOHATHS: CUCTEMA OTCYETA, MaTEpPUAJIbHAS TOYKA, TPACKTOPHSI, OTHOCUTEIBHOCTD
MEXAHUYECKOT O JBUKCHUSI, nedopmarus (ynpyras, IUIACTHYECKas), TpEHHUE,
[EHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U TEPETPY3KU; LEHTP TKECTH; aOCOIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTU TBEPIOTO Tejla, PABHOBECHE; MEXaHUYECKHE KOoleOaH!s U BOJIHBI,
3BYK, HH(QPA3BYK M YJIbTPA3BYK; IEKTPOMArHUTHBIC BOJIHBI, IIKAJIa JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh U JaJbHO30PKOCTb, CIEKTPbl UCIYCKAaHUS M IMOIJIOIIEHUs; alb(a-, 6era- u
raMMa-u3JIy4eHMsi, U30TOIIbl, SJCPHAsl DJHEPreTUKA;

—pa3nuyath  sBJIEHUS (PaBHOMEPHOE U  HEPAaBHOMEPHOE MPSAMOJIMHEHHOE JIBUXKECHMUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TaJeHHE TeJl, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPY/KHOCTH, B3aUMOJICHCTBHME TeJl, PEaKTUBHOE JBUKEHUE, KOJIeOATeIbHOE
JBIDKEHUE (3aTyxalollde W BBIHYXKICHHBIE Koe0aHMs), PE30HAHC, BOJHOBOE JBIKCHHE,
OTpaKCHHE 3ByKa, NPSMOJIMHEHHOE DPACIPOCTPAaHCHHUE, OTPAKEHUE M IIPEIOMIICHUE CBETa,
[IOJIHOE BHYTPEHHEE OTPaKEHUE CBETAa, pa3JIo’KEHUE OeIoro cBeTa B CHEKTP M CIIOKEHHE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs pPaJNOAKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaToro CreKTpa H3JIY4YeHMs]) IO ONHMCAHMIO MX XapaKTEpHbIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

—pacro3HaBaTh IPOSBICHUE M3YYEHHBIX (U3UUECKUX SBICHUH B OKpY)KaloLeM MUpE (B TOM
ymciie (PU3MYECKUE SBJICHUS B MPHUPOJE: NMPWINBBI U OTIUBBI, JBUXKEHHE MIaHeT CoJIHEUHOMH
CUCTEMBI, PEAKTUBHOE [BWKEHUE KMBBIX OPraHM3MOB, BOCIIPUATUE 3BYKOB JKUBOTHBIMU,
3EMJIETPSACEHHUE, CECHCMUYECKHE BOJIHBI, IIYHAMH, 3XO, LBETa TEJ, ONTHYECKHUE SIBICHHS B
npupoje, Ouosiorudeckoe JecTBUe BHJIMMOIO, YIbTPa(QHOIETOBOIO M PEHTIC€HOBCKOTO
U3TYyYCHUH; €CTeCTBCHHBI pAJMOAKTHBHBIH (OH, KOCMHUYECKHE JIydd, pPaJIuOaKTUBHOE
U3JIy4E€HUE IPUPOJHBIX MUHEPAIOB; ICHCTBHE PAaJUOAKTHBHBIX H3Iy4YEHUH Ha OpraHU3M
YyeJloBeKa), IPU ATOM MEePEBOAUTH MPAKTUUYECKYIO 33/1a4y B YUeOHYIO, BBIJCNATH CYIECTBEHHbIE
CBOMWCTBa/MpU3HAKN (PU3NUECKUX SIBICHU;

—OIUCHIBaTh U3yYEHHbIE CBOWCTBA TeJ U (PU3UUYECKUE SBJICHUS, UCTIONb3YyA (PU3NUECKHe BETUYUHbI
(cpenHsit W MrHOBEHHass CKOPOCTh Teja IpU HEPAaBHOMEPHOM JIBUJKEHUH, YCKOpPEHHE,
NepeMENICHUE, IYyTh, YIIOBas CKOPOCTb, CWJIAa TPEHUsS, CUjIa YIPYIrOCTH, CHUJIA TKECTH,
YCKOpEHUE CBOOOJHOIO MaJeHUusi, BEC Tejla, UMIIYJIbC Tea, MUMIYJIbC CHJIbI, MEXaHHuYecKas
paboTa M MOIIHOCTb, MOTEHIMAIbHAs JHEPrHs Tejla, MOJHATOrO HaJl MOBEPXHOCTHIO 3eMIIH,
MOTEHIMAIbHAS DHEPrUsl CHKATOW IPYKUHBI, KUHETUYECKAsl DHEPrus, IOJHAs1 MEXaHWYeCKas
SHEPrusi, MEepHoJ] U YacToTa KojJeOaHWH, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTeb IMPEIOMIIEHUS Cpefbl); MPH OMHCAHUM MPABHIBHO TPAKTOBATH
(bu3nUecKnil CMBICI UCHOIb3YyEMBIX BEJIMYMH, O003HAYEHUS U €AMHUIIBI (U3NUYECKUX BEUYUH,
HaXOJUTh (POPMYIbI, CBA3BIBAIOIINE JTAHHYIO (M3MUECKYIO BEJIMYHMHY C JPYTUMH BEIMUYMHAMM,
CTPOUTH IpaMKU N3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

—XapaKTepru30BaTh CBOMCTBA Tes, (U3MUECKHe SIBICHUS M TPOILECChl, HCIONB3YS 3aKOH
COXpPAHEHHUs DHEPrUH, 3aKOH BCEMUPHOIO TATOTECHMS, MPHUHLMII CYNEPIO3ULUN CUJI, IPUHIIHII
oTHOocUTeNnbHOCTH ['anmmies, 3akoHbl HBIOTOHA, 3aKOH COXpAHEHUS WMITYJIbCA, 3aKOHBI
OTPa)KEHHUs U IPEJIOMIICHHs CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOrO U MacCOBOIO YHUCEN IIpU
AJIEPHBIX pPEaKLHUsAX; MPU 3TOM J1aBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3aMHUCHIBATH €ro
MaTeMaTU4YeCKOe BBIPAKECHHUE,

—OO0BSICHATh (hU3MUYECKHE MPOIECCHl U CBOMCTBA TE€l, B TOM YHWCJIE€ U B KOHTEKCTE CHUTYaluil
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-CIIEICTBEHHBIE CBS3M, CTPOUTH
00BsicHEeHHE U3 2—3 JIOTUYECKUX IIAroB ¢ OMOpOoi Ha 2—3 M3y4EHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUHN, (PU3MUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

—pemarb pacyéTHble 3agaud (ONMHMpAloIIMecs Ha CUCTeMy W3 2— 3 ypaBHEHHUH), HCIIOJIB3Ys
3aKOHBl U (OPMYIbI, CBS3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBUSA
3aJaud 3aMUChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME WM W30BITOYHBIC IAaHHBIC,
BbIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE Ul PELICHUs, IPOBOJAUTh PACUETHI U OLICHUBATH
PEATMCTUYHOCTD MOJYYSCHHOTO 3HAYCHHS (PU3NYECKON BETUUNHBL;
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—pacrno3HaBaTh NpPOOJEeMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIM (PU3MUYECKUX METOJIOB;
UCTIONB3Ysl ONMCAaHUE HCCICOBAHUSA, BBIIEIATH IPOBEPSIEMOE IPEAINONIOKEHHE, OLEHUBATDH
MPaBWJIBHOCTh IOpSIIKA MPOBEICHUS MCCIEAOBaHUsA, JeJaThb BbIBOJBI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

—TIPOBOJIUTH OMNBITHI 0 HAOMIOACHUIO (DU3MYECKUX SIBICHUNW WM (U3UYECKUX CBONCTB Tel
(u3y4yeHue BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpaHEHMs SHEPTHH; 3aBHCUMOCTH IEpUOJa
Koje0aHuN MPYKUHHOTO MasTHUKA OT Macchl TIpy3a M JKECTKOCTH  MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIATY/Ibl MaJIbIX KOJICOAHUH; MPSIMOJIMHEHHOE paclpOCTpaHEHUE CBeTa,
pas3joxeHue Oeoro CcBeTa B CIEKTP; M3yUYEeHHE CBOWCTB M300pakeHUs B IJIOCKOM 3epKajie
U CBOWCTB HM300pakeHUs TpeaMeTa B COOHMparomell IuH3e; HAOMIOJCHHE CIUIONIHBIX U
JUHEHYaThIX CHEKTPOB H3IIYYEHUs): CAMOCTOSITENIbHO COOMpATh YCTAaHOBKY M3 H30BITOYHOIO
Habopa 000pyAOBaHUS; ONUCHIBATH X0 OIBITA U €r0 Pe3yIbTaThl, (POPMYITHUPOBATH BHIBOIKI;

—IIPOBOJUTH NMPU HEOOXOAMMOCTH CEPHIO MPSMBIX HU3MEPEHHM, Omperensis cpelHee 3HaueHUE
U3MepIeMOil BeTMUMHBI ((POKYCHOE pacCTOSIHHE COOMpPAOIIEH JIMH3bI); 00OCHOBBIBATH BHIOOP
croco0a U3MEPEHMS/M3MEPUTEIILHOTO MPUO0opa;

—TIPOBOJIUTh UCCIICIOBAHHE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C HUCIOIH30BAHUEM MPSMBIX
U3MEpEeHUH (3aBHCHMOCTh IIYTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBIDKEHHH 0e3 HayalbHOU
CKOpPOCTH; TepHo/a KoJeOaHM MaTeMaTHYeCKOro MAasTHHKA OT JUIMHBI HUTH; 3aBUCHMOCTH
yria OTpa)K€HUsl CBETa OT yrja MaJeHUsU yria mpeloMJIeHUs OT yIJia MaJeHus): IUIaHUPOBaTh
UCCIIEIOBAaHUE, CAMOCTOSITETIHbHO COOMpaTh YCTAaHOBKY, (DMKCHPOBATh PE3yIbTAThl MOTYYEHHON
3aBUCUMOCTH (DM3MYECKHX BEIMYMH B BHAE TaOnul © TpaduKOB, JelaTb BBIBOJABI IO
pe3yabpTaTaM HCCIeIOBaHMS;

—TIPOBOJUTH KOCBEHHBIC U3MEpPEHUs (PU3NYECKUX BEIHUUH (CPEeIHssl CKOPOCTh U YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOIO MajaeHUs, >KECTKOCTh MPY)KHUHBI,
KOd(DPUIMEHT TpeHUs  CKOJBXKEHHUs, MEXaHW4yeckas paboTa U MOIIHOCTh, YacTOTa U
nepuosl Kone0aHWid MaTeMaTHYeCKOTO W TPYKMHHOTO MAasTHHUKOB, OINTHYECKas CHIIa
coOuparonied  JUH3bI, PAJUOAKTUBHBIA  (DOH): MIaHMpPOBAaTH  HU3MEPEHUs; CcoOUpaTh
HKCTIEPUMEHTAIBHYIO YCTAHOBKY H BBITIOJHSTH U3MEPEHUSs, CIEAYs MPEATI0KEHHON HHCTPYKIIHH;
BBIYUCIIATh 3HAUEHUE BEIMYMHBI U aHAJIM3MPOBATH MOIYYEHHBIE PE3yJbTaThl C Y4ETOM 3a/aH-
HOM MOTPEIIHOCTH U3MEPEHN;

—Cco0110/1aTh NMpaBUJla TEXHUKH 0€3011acHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYA0BAaHHEM;

—pa3nu4yaTh OCHOBHBIE NPHU3HAKU H3YYEHHBIX (U3NYECKUX MOJIeNIel: MaTepualibHas TOYKa,
a0COoIIIOTHO TBEPIOE TEJIO, TOYCUHBIN NCTOYHHK CBETA, JIy4, TOHKAsSI JIMH3a, TUTAHETapHasi MOJIENb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO sIJIpa;

—XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OMOpO¥l Ha WX omHcaHus (B TOM YHUCIE: CIUJIOMETP, JAaTYUKH TIOJOKEHUS, PACCTOSHUS W
YCKOpEHHUs, pakKera, 3XOJOT, OYKH, IEepUCKoll, (¢oToanmnapar, ONTHYECKUE CBETOBOJBI,
CTHIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), HMCIONB3ysl 3HAHHWS O CBOWCTBAaX (H3UUECKUX
SBJICHUN 1 HEOOXO0IUMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

—MWCIOJb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TMPHUOOPOB W TEXHOJOTHYECKHMX TMPOIECCOB TMPH pPEUIeHHH y4eOHO-
NPAaKTUYECKHUX 3a]1a4; ONTHYECKUE CXEMBbI Ul TOCTPOCHUS U300paKEHUH B TUIOCKOM 3€pKae U
coOMparoIei TUH3E,

—TMPUBOANTh TPUMEPHI/HAXOAUTh WHPOPMAIUIO O TpUMEpax MPAKTHYECKOTO HCIIOIb30BaHUS
(bu3nUecKrx 3HAHUHN B MOBCEIHEBHON KHU3HU U1 o0ecrieyeHus 0e30MMacHOCTH MPH 00paleHnH ¢
npubopaMu M TEXHWYECKHMH YCTPOWCTBAMH, COXPAaHEHHS 370POBbS U COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPY>KaIOLIel cpelie;

—OCYILECTBJIATh TMOUCK HMHpOpMauuu  (usnueckoro cojepkanuss B cetu HTepHer,
CaMOCTOSITENIbHO  (OpMYJHpYS  MOUCKOBBIM  3ampoc, HAXOAWTh IMyTH  OINpeAesieHUs
JIOCTOBEPHOCTH MOJYYCHHON MH(pOpMAIMK Ha OCHOBE MMEIOIIUXCSA 3HAHUM U TOTIOJHUTEIbHBIX
HUCTOYHUKOB;

—MCIONb30BaTh TIPU BBIMOJIHEHUHM YUEOHBIX 3aJaHUM HAay4YHO-TIONMYJSAPHYIO JIUTEPATypy

22



bu3nyecKoro cojepxaHus, CIPaBOUYHbIE MaTepHalibl, pecypchl ceTu HTepHeT; Bianerh
npuéMamMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHus HMHGOpMAIMM W3 OJHOM 3HAKOBOM

CUCTEMBI B JIPYTYIO;

—CO31aBaThb COOCTBEHHBIE NHCbMEHHEIE U YCTHBIC COO6H_[CHI/I$I Ha OCHOBC I/IH(l)OpMaLII/II/I n3
HECKOJIBKHX HWCTOYHUKOB (1)I/I3I/I‘I€CKOI"O COACpIKaHus, HY6J'II/I‘IHO IMPEACTABIIATE PE3YJILTATHI
HpOGKTHOfI WIHN HCCIEI0BATEIbCKOM ACATCIIBHOCTH,; IIPpU 3TOM TI'PaMOTHO HCIIOJb30BaTh

W3YYCHHbII TOHATUHHBIA amnmapar H3y4yaeMoro pasjeia

buzuku u COIPOBOXKAATh

BBICTYIUIEHHE IIpE3EHTalMeN c yuéTOM 0COOEHHOCTEN ayIuTOPUN CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHUE

7 kaacc (70 v)

Tematnueckuit

0JIOK, TeMa

OcHOBHOE cofiepKaHHe

OcHOBHbIE BU/IBI I€ATEIBHOCTH yJaluxcs (Ha
YpOBHE y4eOHBIX JIeHCTBUI)

Pazgen 1. ®usuka u

e€ poJb B ITO3HAHWU OKpYyKaromiero mupa (6 1)

®dusuka — HayKa
o mpupoe (2 1)

dusnka — Hayka o
npupoje. SABieHust
npupoasl. Gusnyeckue
SIBJICHUS: MEXaHUYECKHUE,
TEILIOBBIE,
JIEKTPUYECKUE,
MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE

BrisBrienue paznnunii Mexxay pU3HuecKuMu u
XxuMuueckumu rpespamieHusMu (MC — xumus).
Pacnio3naBanue 1 kiaaccuukanus GU3NIECKuX
SIBJICHUI: MEXaHUYECKUX, TEIUIOBBIX,
INEKTPUYECKUX, MAarHUTHBIX U CBETOBBIX.
Hab6mronenue n onncanne GU3NIECKUX SBICHUI

®dusznyeckue
BEJIMYHHBI (2 1)

duznyeckre BETUIHHEI.
N3mepenne Gpusndeckux
BeJmunH. OU3ndecKne
nipubopsl. [TorpentHocTh
U3MEPEHU.
MexnyHapoaHas cucteMa
€TUHUI]

OnpeneneHne HEHbI ACICHUS Kb
M3MepUTENbHOTO Tipudopa. 3mepenne
JIMHENHBIX pa3MEPOB TeNl U MPOMEKYTKOB
BPEMEHU € YUETOM IOTPELIHOCTEM.
N3mepenne o0bEMa KUIKOCTH U TBEPIOTO
Tema.

H3mepenne TeMreparypbl Ipy MTOMOIIA
YKUJKOCTHOTO TEPMOMETpA U IaTYUKa
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TEMIIEPaTypPBL.

BbinosiHeHHE TBOPUECKHMX 3aJaHHI 110 TOUCKY
CIOCO0OB M3MEPEHHUsST HEKOTOPBIX (PU3HUSCKUX
XapaKTEePUCTHK, HATPUMEP Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIIMX PACCTOSHUM, MAJTBIX
MIPOMEKYTKOBBpeMeHu. O0CyKaeHHE
npeJIaraeéMbiXx CIIOCOO0B

EcrecTBeHHO-
Hay4HbI METOJ
no3Hanus (2 9)

Kak ¢usuka u apyrue
€CTECTBEHHbIE HAYKU
M3Yy4aloT IPUPOAY.
EcrecTBeHHO-HAayUYHBIN
METO/1 IO3HAHUSL:
HaOII0/IeHNEe, TOCTAHOBKA
Hay4HOT'0 BOIIPOCa,
BBIIBIJKEHUE TUIIOTE3,
SKCIIEPUMEHT I10 TIPOBEPKE
TUNOTE3, 00BSCHEHHE
Ha0JII01aeMOT0 SIBJICHUS.
Onucanne GpU3NIECKUX
SIBJIEHU C IOMOILIBIO
Mozenen

BoiaBmkeHnue runotes, 00bACHSAIOMUX TPOCThIE
SIBJICHUS, HAIIpUMED:

— II0YEeMY OCTaHABJIMBAETCS ABUXKYIIEECS I10
TFOPU30HTAJILHON IOBEPXHOCTH TEJIO;

— IIOYEMY B KapKYIO IIOro/1y B CBETIION
OJICKJIE MTPOXJIAJHEN, YEM B TEMHOM.
[Ipennoxxenue cnocoOOB MPOBEPKU THUIIOTE3.
[IpoBenenue uccienoBaHus MO MPOBEPKE KAKOM-
100 TUIIOTE3bl, HAPUMEP: AATBHOCTD MOJIETA
HIapuKa, MyIeHHOr0 FTOPU30HTAIILHO, TEM
00Jb11Ie, UeM OO0JIbILIE BBICOTA ITYCKA.
ITocTpoenne mnpocrermmx Mopenen
(bu3nYecKux SIBICHUH (B BHIIE PUCYHKOB WM
CXeM), HallpuMep MaJieHHue MPeaMeTa;
IPSIMOJIMHEMHOE paclpoCTPAHEHNE CBETA

Pazznen 2. IleponavanbHbie cBeieHus 0 cTpoeHun Bemiectra (5 )

Crpoenue BelecTsa

(1)

ATOMBI U MOJIEKYJIBI, UX
pa3mMepbl. ONbITHL,
JIOKa3bIBarOIINe
IMCKPETHOE CTPOCHUE
BElIECTBA

HaGmroienne u MHTEpIpeTanus OIbITOB,
CBUJETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOEHHMH BEILIECTBA: ONBITHI C PACTBOPEHUEM
Pa3IMYHbIX BEUIECTB B BOJIE.

Onenka pa3mMepoB aTOMOB M MOJIEKYJI C
HcroJib30BaHueM ¢oTtorpaduil, HOJTy4YEeHHBIX Ha
aTOMHOM CHJIOBOM MHUKpockorie (ACM).
OrnpezienieHne pa3MepoB MaJIbIX TEJ

JBr>xenue
U B3aUMOJIENCTBHE
yacTull BemecTna (2

4)

JIBroxeHue 4acTHil
BeniecTBa. CBsA3b CKOPOCTU
JIBWKEHUS YaCTHIL C
TEMIIEPATYPOH.
bpoyHOBCKOE IBUXKEHHE.
Huddysus.
BsaumonericTBre HacTHII
BEILIECTBA: MPUTSKEHNUE U
OTTaJIKHUBaHUE

Habmonenue u o0bsicHeHNEe OPOYHOBCKOTO
JIBYDKEHUS U SIBIICHUS TUPDY3UH.

[IpoBeneHue n 0OBSICHEHUE OTBITOB 10
HaAOJIOCHUIO TEIUIOBOTIO PACHIMPEHHSI Fa30B.
[IpoBeneHue u 0OBSICHEHUE OMBITOB IO
OOHApYKEHHUIO CHJIMOJIEKYISIPHOTO MPUTKEHUS
Y OTTAJIKUBaHU
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ArperaTHble
COCTOSIHUSA
BeriecTBa (2 9)

ArperaTHble COCTOSIHUS
BEILIECTBA: CTPOCHUE
ra3oB, >KUJIKOCTEH 1
TBEPJIBIX
(KpUCTaJUINYECKUX ) TEIL.
B3anmMocBss3p Mexy
CBOWCTBaMH BELIECTB B
Pa3HbIX arperaTHbIX
COCTOSIHMSIX U UX aTOMHO-
MOJIEKYJIIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIBI

Onucanue (C UCMONB30BAHUEM ITPOCTHIX
MoJIeJIei) OCHOBHBIX Pa3IMuUil B CTPOCHUU
ra3oB, JKUJIKOCTEN U TBEPABIX TEIL.

OO0BsiCHEHHE MAJION CKUMAEMOCTH KUIKOCTEN U
TBEPBIX TEJI, 00JIBIION CKUMAEMOCTH Ta30B.
OObscHeHue coxpaHeHus: GopMbl TBEPABIX Tell
U TEKYYECTH )KUJKOCTH.

[IpoBenenue onbITOB, TOKA3bIBAKOIINX, YTO B
TBEPOM COCTOSIHUM BOJIbI YACTULIBI HAXOSATCS
B CPEJHEM Jalblie APYT OT JIpyra(IJI0THOCTb
MEHBIIIE), YEM B KHUIKOM.

VYcraHoBIEHNE B3aUMOCBSI3U MEXKIY
O0COOEHHOCTSIMU arperaTHbIX COCTOSIHUM BOJbI U
CYLIECTBOBaHHEM BOAHBIX opranu3moB(MC —
Ouosorus, reorpadust)

Pasgen 3. JIBmwxkenue u B3aumozericTeue Tei (21 u)

Mexanuyeckoe
nsrkenue (3 )

MexaHnn4eckoe JBHKEHUE.
PaBHomepHoe u
HEPAaBHOMEPHOE
nBukeHue. CKopocCTb.
CpenHsist CKOPOCTh IPU
HEpPaBHOMEPHOM
JnBH>KeHUU. Pacuér mytu u
BPEMEHHU JIBUIKEHUS

HccnenoBanue paBHOMEPHOTO ABMXKEHUS U
OIIPEEIICHUE €ro IPU3HAKOB.

HabutoieHne HepaBHOMEPHOTO JBUKEHUS U
OIIPEZEIICHUE €ro OTIINYMI OT PABHOMEPHOIO
JIBUKCHMUSI.

Pemenue 3anay Ha onpeneneHue mMyTH,
CKOPOCTH U BPEMEHH PABHOMEPHOTO JIBH)KEHUS.
Amnanu3 rpaduKoB 3aBUCUMOCTH ITyTH U
CKOPOCTH OT BPEMEHHU

WNuepuus, macca,
IUIOTHOCTH (4 4)

SIBneHue nHepuuu. 3aKOH
WHEPLIHH.
BzaumojeiicTBue Ten Kak
MPUYMHA U3MEHEHUS
CKOPOCTHU JBUKEHUS TEJ.
Macca kak Mepa
WHEPTHOCTH TeIa.
IInoTHOCTE BemiecTRa.
CBsI3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJT B
eInHUIE 00BEMa
BEIIleCTBa

OObscHEeHNE U TPOrHO3UPOBAHUE SIBJICHUH,
00yCIIOBJICHHBIX HHEPIHEH, HAIPIMED: UTO
HIPOMCXOUT MPU TOPMOKEHUHU HITH PE3KOM
MaHeBpe aBTOMOOWIIS, TOYEMY HEBO3MOKHO
MTHOBEHHO IPEKPATUTH JIBH)KEHUE Ha
BEJIOCHIIE]IE WII CAaMOKaTe | T. JI.

[IpoBenenue n aHaiIM3 OIBITOB,
JIEMOHCTPHUPYIOIIUX W3MEHEHHE CKOPOCTH
JIBUXXCHUA TCJIAa B pe3ynLTaTe HeﬁCTBHH Ha HETO
JPYTUX TEIL.

Pemenwue 3amad Ha onpejeieHue MacChl Tela,
ero 00bEMa UIJIOTHOCTH.

[IpoBenenue u aHaIU3 OMBITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH TeJIa OT €r0 MacChl MpH
B3auMOJIeiicTBIM Tel. M3MepeHue Macchl Tena
pas3nuuHbIME criocoOamu. OnpeneneHue
IJIOTHOCTH TeJla B Pe3yNbTaTe U3MEPEHUs €To
Macchl ¥ 00béMa
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Cuma. Bunsl cun
(14 )

Cuna kak xapakTepuCTHKA
B3aUMOJCHCTBUS TEIL.
Cuna ynpyrocTt u 3aK0H
I'yka. M3mepenue cuisl ¢
MOMOIIBIO TUHAMOMETpA.
SIBeHne TATOTCHUS U
cuna Tsbxectu. Cua
TSKECTU Ha JPYTUX
miaHeTax. Bec tena.
Hesecomocts. Clioxxenue
CHJI, HAIIPABJICHHBIX I10
OJIHOM IIPSIMOM.
PaBHOnelicTByOIIAs CHUIL.
Cuna tpenus. Tpenue
CKOJIb)KCHUS U TPEHUE
nokosi. Tpenue B ipupoe
M TEXHHUKE

N3ydeHue B3aMMOAECHCTBUSI KaK MPUYUHBI
HU3MEHEHUS CKOPOCTUTEJA UIIH €T0
nedopmanuu. Onrcanre pealbHbIX CUTYalHi
B3aUMOJICHCTBUS TEN C IIOMOILBIO MOJIENIEH, B
KOTOPBIX BBOAUTCSA MOHATHE U U300paKeHUE
cuiibl. MI3ydeHue cuiibl yrpyrocTu.
HccnenoBanue 3aBUCUMOCTH CUIIBI yIIPYTOCTH OT
YIJIMHEHUS] PE3MHOBOT0 IIIHYPa WU TPYKUHBI
(c moctpoennem rpaduka). AHaAIN3
MPAKTUYECKUX CUTYaIlui, B KOTOPBIX
IPOSIBIISIETCS ACMCTBUE CUIIBI YIIPYTOCTH
(ynpyrocts Msiua, KpOCCOBOK, BETOK JIepeBa 1
Ip.). AHaIU3 CUTYyalui, CBSI3aHHBIX C SIBJICHUEM
tarotreHusi. OObsICHEHNE OPOUTAIHLHOTO
JBUKEHUS IUIAHET C UCIIOJIb30BAaHUEM SIBJICHUS
TATOTeHUS U 3akoHa nHepruu (MC —
actpoHomus). I3mMepenue Beca Tena ¢
noMoIpio JuHamoMmerpa. OO0CHOBAaHHE 3TOTO
croco6a nu3MepeHus. AHaIu3 U MOJICIIMPOBAHHE
SIBJICHUSI HEBECOMOCTH. DKCIIEPUMEHTAIbHOE
MOJIyYEHHUE MPABUIIA CJIOKEHUS CHIL,
HaIIPaBJICHHBIX BIIOJIb OJHOU NPSMOM.
OrnpezenieHne BEIMYMHBI PABHOIEHCTBYIOILIEH
cwil. M3ydeHune cuiibl TPEHUS CKOJIbKEHUSI U
cuiIbl TpeHus nokos. MccnenoBanue
3aBUCHUMOCTH CHUJIBI TPEHHUS OT Beca Telau
CBOMWCTB TPYILIHUXCS IOBEPXHOCTEMN.

AHanM3 NpakTHYECKUX CUTYallUi, B KOTOPBIX
MPOSIBIISIETCS ACMCTBUE CUJIbI TPEHUS,
HCIOJIB3YIOTCSI CIOCOOBI €€ YMEHBIIEHUS HITN
yBeJNIMYEHUS (KaTaHHUE Ha JIbDKaX, KOHbKaX,
TOPMO>KEHHE aBTOMOOMJIS, UCTIOJIb30BaHUE
MOJIIUITHAKOB, MJIABaHUE BOJIHBIX JKUBOTHBIX U
np.) (MC — Guomnorust). Pemenne 3amau ¢
HCIOJIb30BaHUEM (OPMYIT JUIsl pacuéTa CHUJIbI
TSPKECTHU, CUJIbl YIIPYTOCTH, CUJIbI TPEHUS

Paznen 4. JlaBinenue TBEPABIX TEI, KHUIKOCTEH 1 ra3oB (21 u)

JlaBnenue.
[lepenaua naBienus
TBEPABIMU TETIAMHU,
KUJIKOCTSIMH B
razamu (3 9)

JlaBrenne. CriocoObl
YMEHBUIEHUS U
YBEITUYCHUS JaBICHUSI.
JlaBneHue raza.
3aBUCHUMOCTE JaBICHUS
razaot o0béma u
temneparypsl. [lepenaua
JaBJICHUS TBEPIBIMH
TeJaMH, JKUIKOCTIMU U
razamu. 3akoH Ilackas.
ITaeBMaTHuecKue
MAIIUHBI

AHanu3 1 00BSICHEHHE OMBITOB U MPAKTUYECKHUX
CUTYaIUi, B KOTOPBIX MPOSIBIISIECTCS CHIIA
JIaBJICHHSI.

ObocHoBaHMEe cIOCOOOB YMEHBIICHUS U
yBEJTUYCHUS AaBieHus. M3ydeHune 3aBucuMocTu
JABJICHUS Ta3a 0T 00bEMA U TEMIIEPATYPHI.
N3yuenne ocoOeHHOCTEN Tiepeaadn JIaBJICHUS
TBEPABIMU TETAMHU, )KUKOCTSIMH U Ta3aMH.
O06ocHOBaHME PE3YIBTATOB OIBITOB
OCOOCHHOCTSIMU CTPOECHHS BEIIECTBA B TBEPIOM,
YKUJIKOM U Ta3000pa3HOM COCTOSTHUSX.
DKCNEPUMEHTAILHOE JIOKA3aTeIbCTBO 3aKOHA
[Tackand. Pemenue 3a1a4 Ha pacué€t JaBJICHUS
TBEPJOTO TEa
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3aBUCHUMOCTD JIaBJICHUS
YKUJKOCTH OT TTYOUHBI
MOTPY>KEHHUS.
I'mapocraTuyeckuit
napasokc.
Coo0marommecst CoCybl.
I'mnpasnuueckue
MeXaHU3MBbI

JlaBnenue
xuakocta (5 1)

I/ICCHGILOBaHI/Ie 3aBUCUMOCTHU OABJICHUA
KHUIKOCTH OT FH}’6I/IHBIHOFPY)K6HI/I$I u
IIJIOTHOCTH KHUIKOCTH.

HaOmronenue u o0bsacHEHUE
THAPOCTATHYECKOTO TapajoKcaHa OCHOBE
3akoHa ITackairs.

N3yuenne coobmraromuxcs cocynon. Pemenue
3a7a4 Ha pacy€T IaBJICHUS KUIKOCTH.
OObsicHEeHHEe MPUHIINIA JACHCTBUS
TUAPABIMYECKOTO TIpecca.

AHanu3 u 00bSICHEHHE MPAKTUYECKUX
CUTYaIui, IEMOHCTPUPYIOIIUX MPOSIBICHNE
JaBJICHUS KUAKOCTU U 3akoHa [lackans,
HaIpUMep MPOIECCOB B OpraHU3Me MpHU
ri1y00KkoBOoAHOM HbIpssHuU (MC — Guonorus)

ATtMocdepHoe
nasienue (6 9)

Atmocdepa 3emiu u
aTMoc(hepHoe TaBJIeHHUE.
[TpuuuHBICYIIIECTBOBAHUS
BO3IYIITHOW 000JI0YKH
3emun. OnbIT
Toppuuennu. U3mepenue
aTMOC(EpHOTO JaBJICHUS.
3aBUCUMOCTh
aTMOC(EpPHOT0 TaBJICHUS
OT BBICOTHI

HaJ  YpPOBHEM  MOpA.
[Tpubopsl 115 U3MepeHus
aTMOC(EpHOTO TaBJICHUS

DKcrnepuMeHTalIbHOE OOHapy)KEeHUE
aTMoc(hepHOro J1aBIeHus. AHAIU3 U O0BSICHEHNE
OTIBITOB ¥ MMPAKTHYECKUX CUTYallui, CBSI3aHHBIX
C ICCTBHEM aTMOC(EPHOTO JTaBICHUSI.
OOmbsicHeHHE cymecTBOBaHUS aTMochepsl Ha
3emMiie 1 HEKOTOPBIX MJIaHeTaxX WM e€
OTCYTCTBHUSI Ha JIpyrux 1uianerax u Jlyne(MC —
reorpadus, actpoHomus). OObscHEHUE
MU3MEHEHHUS TIOTHOCTH aTMOC(EPhI C BBICOTOM 1
3aBHCUMOCTH aTMOC(EPHOro JaBlIE€HHs OT
BBICOTHI. Pemenne 3amay Ha pacuér
aTMocgepHoro aasneHus. 3ydyeHnue ycTpoicTBa
OGapomeTpa-aHepouaa

JlerictBue JleficTBHE )KUAKOCTH U
JKUJIKOCTH WM ra3aHa| rasa Ha NOTpYKEHHOE B
MOIPYKEHHOE B HUX | HUX TENO.

terno (7 1) BrrrankuBarormas

(apxumenoBa) cuia. 3aKoH
Apxumena. [limaBanue tei.
Bo3zayxomaBanue

DKcrepuMeHTaIbHOE OOHApYKEeHUE JeHCTBHS
JKUJIKOCTU U ra3aHa MOrpyKEHHOE B HUX TENO.
Ornpenenenne BbITAJIKUBAIOIIEH CUITBI,
JIEWCTBYIONIEN HA TEJO, TOTPYKEHHOE B
xKuakocThb. [IpoBeneHune u o0CyxIeHUE OMBITOB,
JIEMOHCTPUPYIOIIHNX 3aBUCUMOCTh
BBITAJIKMBAIOLLIEH CUIIBL, JEHCTBYIOLIEN HA TEIIO
B )KHJIKOCTH, OT 00bEMa MOTPYKEHHOU B
YKUAJIKOCTB YaCTH T€JIaU OT IIJIOTHOCTH
JKuJKocTu. MccnenoBanne 3aBUCUMOCTH Beca
Tesla B BOZIE OT 00bEMa MOTrpyKEHHOH B
JKUKOCTh YacTH Telia. PerreHue 3a1ad Ha
MIPUMEHEHHE 3aKOHa ApXUMEA U YCIOBUS
iaBanug tei. KoncTtpynpoBanue apeomerpa
WA KOHCTPYUPOBAHUE JIOAKU U ONPEACIICHUE €€
I'Py3010AbEMHOCTH

Paznen 5. PaboTa 1 MmoutHOCTh. DHeprus (12 1)

Pabota n
MOIITHOCTH (3 9)

Mexanunueckasi padora.
MontHocTh

OKCIEpUMEHTAIBHOE OIPENIETICHHE
MEXaHUYECKON paboThl CHIIBITSKECTH MpU
MaJICHUH TeJa U CUJIBI TPEHUS TIPU
paBHOMEpPHOM IIEPEMEIICHUH Tella 110
TOPU30HTAJILHOM TOBEPXHOCTH.
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Pacuér MmomHoCTH, pa3BUBAEMOM IIPU MTOABEME
110 JeCTHULE. Perienne 3a1a4 Ha pacyér
MEXaHUYECKOH paboThl U MOLTHOCTH

IIpocTrie
MexaHu3Mbl (5 1)

[IpocTble MEXaHU3MBI:
phIyar, 6JI0K, HaKJIOHHAS
m0ckocTs. [IpaBuiio
paBHOBECHS pblyara.
[IpuMeHeHue npasuna
paBHOBECHUS pbluara K
0J10Ky. «30J10TOC
MIPaBUJIO» MEXAHUKH.
KII/I mpoctbix
MexaHu3MoB. [IpocTeie
MEXaHHU3MBI B OBITY U
TexHuke. Peiuaru B Tese
YyeJoBeKa

OrnpezenieHne BBIMTPHILIA B CHIIE MTPOCTBIX
MEXAaHU3MOB HAIIPUMEPE pblyara, oJBU>KHOTO
U HETIOJIBUKHOTO OJIOKOB, HAKIIOHHOM
IIJIOCKOCTH.

HccnenoBanue ycnoBusi paBHOBECHUS phlyara.
OOHapy)eHHE CBOMCTB MPOCTHIX MEXaHU3MOB B
Pa3TUYHBIX MHCTPYMEHTAX U MPUCIIOCOOICHUSX,
UCIIOJIb3yEMBIX B OBITY

U TEXHHUKE, a TaKKe B )KUBbIX opranu3mMax (MC
— Ounosiorus). KCIepUMEHTAIILHOE
JI0Ka3aTeNIbCTBO PaBEHCTBA PadOT Mpu
MIPUMEHEHUHU MMPOCTHIX MEXAHU3MOB.
Onpenenenue KIIJ] HakKIOHHOM MIOCKOCTH.
Pemenue 3agau Ha npuMeHEHKHE MpaBUiia
paBHOBecHus pbryara nHa pacuet KI1J]

Kunernueckas u
MOTEHIMAIbHAsA SHEPTHUA.
[IpeBpaiienue o1HOTO
BHJIa MEXAHUYECKOM
SHEPTUU B Ipyroi. 3aKoH
COXPaHEHMS U U3MEHECHUS
SHEPrUU B MEXAHUKE

Mexanuueckas
sreprust (4 9)

DKCIEPUMEHTAIBHOE OTPECICHHE U3MEHEHUS
KMHETUYECKOMN M MOTECHIIMAIbHON HEPTUH Tea
IIPU €r0 CKaThIBAHUM 110 HAKJIOHHOM MJIOCKOCTH.
DopMynHpOBaHHE HA OCHOBE MCCIIEIOBAHMS
3aKOHA COXPAHEHUSMEXaHUYECKOU SHEPTHH.
OO6cyxneHre rpaHul] IPUMEHUMOCTH 3aKOHa
coxpaHeHus 3Hepruu. Pemenue 3agay
VICIIOJIb30BAHUEM 3aKOHA COXPAHEHUSI DHEPrUu

PesepBHoe Bpems (5 1)

8 Knacc

(70 u)

TemaTnueckuut

OcHOBHOE conepxKaHHe
0JIOK, TEMBI

OCHOBHBIE BUJIBI JIEATEIBHOCTH YJaluxcs (Ha
YpOBHE y4eOHBIX NEHCTBUI)

Paznen 1. TeroBbie siBnenus (28 u)
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Ctpoenue
Y CBOMCTBa
BertecTBa (7 4)

OCHOBHBIE OJIOKEHHS
MOJIEKYJISIPHO-
KHHETUYECKOU

TEOPUH CTPOCHUS
BCIIECTBA.

Macca u pazmepsl aTOMOB
U MOJIeKYJ1. OTBITHI,
MOATBEPIKIAIOIIINE
OCHOBHBIC

MOJIOXKEHUS MOJICKYJISIPHO-
KUHETUYECKON TEOpHH.
Mopaenu TBEpIOTO,
KHIKOTO

Y Ta3000pa3HOTo
COCTOSIHUM

BEIIIECTBA.
Kpucrannmueckue

u amopdHbIe TBEPIBIE
Tena.

OOBscHEHNE CBOWMCTB
ra3oB, JKHAKOCTCH U
TBEPABIX TEJI HA OCHOBE
MOJIOKEHUH
MOJIEKYJISIPHO-
KMHETUYECKOMN TEOpHUHU.
CMmaunBaHue U
KalWJUIIPHBIE SIBJICHUS.
TermoBoe pacmpenuen
c)Katue

Habmronenue m uHTEpHpeTanus ONbITOB,
CBU/JIETEILCTBYIOIIUX

00 aTOMHO-MOJIEKYJISIPHOM CTPOCHUU
BEILECTBA: OMBITHI C PACTBOPEHUEM Pa3TUUHBIX
BellecTB B Boje. Pemienue 3a1au no
OIICHUBAHMIO KOJIMYECTBA ATOMOB WUJIM MOJIEKYJI
B e/lMHUIE 00bEMA BellecTBA. AHAIU3 TEKCTa
JIPEBHUX aTOMHCTOB (Hampumep, pparmMeHra
noamel JIykpenus «O pupoie Bemein») ¢
U3JI0’)KEHUEM 00OCHOBAHHI aTOMHON TUTIOTE3bI
(cMmbiciioBoe ureHue). OreHka yOeauTeIbHOCTH
3TUX 000cHOBaHUH. OOBsCHEHNE
OpOYHOBCKOTO ABM)XEHUS, siBIeHUs Tuhdy3un
Y pa3JIM4Yui MEXKy HUMHU Ha OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOCHUS
BelecTBa. OObSICHEHNE OCHOBHBIX PAa3Inyuil B
CTPOEHHUH Ta30B, )KUJKOCTEH U TBEPIBIX TEN C
WCIIOJIb30BAHUEM TTOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUU CTPOCHHUS BEUIECTBA.
[IpoBeneHme OMBITOB MO BBHIPAIIMBAHUIO
KPUCTAJIJIOB IOBAPEHHOMN COJIM UJIH caxapa.
[IpoBenerne u  OOBACHEHHE  OIIBITOB,
JEMOHCTPHUPYIOIINX KAMUJUIAPHBIC SBICHUS U
saBieHre cMayuBaHus. OObsCHEHHWE PO
KaMWUISIPHBIX ~ SIBICHUM 711 TIOCTYILUICHUS

BoAbl B opranusM pacrenun (MC —
Ouonorusi). Habmionenue, mpoBeAeHUe U
OOBSCHEHHE ONBITOB IO  HAOIIOACHUIO

TEIUIOBOI'0 P aCIIMPEHUS Ta30B, XKUIAKOCTEU U
TBEpABIX Ted. OObSICHEHHE COXpaHEHHUS
00BEMa TBEPABIX Tell, TEKYYECTH KHUIKOCTH (B
TOM YHCJIE, PA3HUIIBI B TEKYYECTH ISl PA3HBIX
JKUAKOCTEW), JnaBieHus ra3a. [IpoBeneHue
ONBITOB, JEMOHCTPUPYIOIINX 3aBUCUMOCTh
JMaBJeHUs BO3ayxa OT ero o0sémMa U
HAarpeBaHUsl WIM  OXJAXKACHUSA, U  UX
00BsicHEHUE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUYECHHS. AHanu3
MPaKTUYECKUX CHUTYallUid, CBSI3aHHBIX CO
CBOMCTBAMM I'a30B, KUJIKOCTEN U TBEPBIX TEIl
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TenmoBwie
npoiiecco (21 1)

Temneparypa. Csi3p
TEMIEPATYPhI CO
CKOPOCTbIO TEIJIOBOT'O
JBUKEHUSI YACTHII.
BuyTtpenussa sHeprus.
CrniocoObl U3MeHeHust
BHYTPEHHEHN YHEPIUU:
Terionepeaaya u
COBEpIIEHHUE PAOOTHI.
Bune! Tenonepenayn:
TEIJIONPOBOAHOCTb,
KOHBEKIIHSI, U3JIy4YeHUE.
KosuecTBO TENIOTHI.

VY neapHas TEI0EMKOCTD
BeulecTBa. TemmoooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHUE TEIIIOBOTO
Oananca. [1naBnenue u
OTBEpJECBaHUE
KPUCTAITTNYECKUX
BEILECTB. Y IebHast
TEIUIOTA IJIaBJICHUS.
[TapoobpazoBanue

Y KOHJICHCAIIHSL.
Hcnapenne. Kunenue.

VY nenwbHas Temiora
napooOpazoBaHMsL.
3aBUCHUMOCTH
TEeMIIepaTypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUSI.
Bnaxxnocts Bo3ayxa.
DHeprus TOIUIMBA.

VY nenbHas Temiora
cropanusi. [IpuHuumne:
paboOTHI TETUIOBBIX
nsurateneit. KITJ]
TETUIOBOTO JIBUTATEIIS.
TenyoBble IBUTAaTENU U
3aIUTa OKPYKAOIIEH
cpenbl. 3aKOH COXPAHEHUS
Y TIpEBpAICHUS YHEPTUH B
MEXaHUYECKHUX U
TEIUIOBBIX ITpolieccax

ObocHoBaHMe MIPaBUII U3MEpEHUs
TeMITEPaTYPH. CpaBHeHue Pas3INIHBIX
CIOCO0OOB M3MEPEHUs U KA TeMIIEPaTyphl.
HaGmronenne ©u  OOBACHEHHE  OIBITOB,
JIEMOHCTPHUPYIOIUX H3MEHEHHUE BHYTPEHHEU
SHEPTUH Tella B pe3yibTaTe TeIulonepesad 1

paboTel BHEImHWX Ccwi. HaOmogenwe u
00BsACHEHHE OIIBITOB, o0cyXaeHne
MPAKTUYECKUX CUTYyalUH, TEMOHCTPHPYIOIIHX
pa3IuvHbIC BHJIBI TeIIoNepe1avun:

TEIUIONPOBOJHOCTh, KOHBEKIIUIO, HU3JIy4YCHHUE.
HccnenoBanue siBiIeHUS TemiooOMeHa IIpU
CMEIIMBAaHUM XOJIOAHOM W TOpPSYE BOJBI.

HaGmtonenne  ycTaHOBIIGHHS  TEIUIOBOTO
paBHOBECHSI MEXIY TOpsYe UM XOJIOJHOU
BOJIOM. Onpenenenue (u3mepeHue)
KOJIMYECTBA TEIUIOTHI, TOJYYCHHOT'O BOJOM
npu TerI000MeHe C HarpeThiM
METaUIMYeCKUM IHIHIpoM. Ompenenenue
(u3mepenue) yAETbHOM TEMI0EMKOCTH
BelecTBa. PemieHue 3amad, CBS3aHHBIX C
BBIUMCIICHHEM  KOJIMYECTBA  TEIUIOTHI U

TEIJIOEMKOCTH TIpH  TeIuiooOMeHe. AHalu3
CUTyallud MPAKTUYECKOTO  HCIIOJIb30BaHUS
TEIJIOBLIX CBOMCTB BCUICCTB U MAaTCpUajioB,

Hampumep, B ILeNAX DSHeprocOepeKeHus:
TETITION30JISIINS, 3HEprocoeperaromnye
KPBIIIM, TEPMOAKKYMYJIATOpl M T. .
HabGmtonenne  sBneHWl  WcmapeHus U
KoHneHcauuu.  MccnenoBanue — mporiecca
WCTIApEHHUS Pa3IMYIHBIX KHUJIKOCTEH.
OObsicHeHHe  SIBIEHUM  ucCHapeHus U
KOH/ICHCAINN Ha OCHOBE aTOMHO-

MOJICKYJIApHOTO  YUCHUA. Ha6JHOZ[eHI/Ie u
00BsACHCHHE nponecca KUICHWA, B TOM YUCIIC

3aBHUCUMOCTH  TEeMIIEpaTypbl KHUIIEHUS OT
JTaBJICHHUS. Onpenenenue (u3mepeHue)
OTHOCHUTEJIbHOU BJIQKHOCTH BO3/yXa.
HaoOmronenue mporiecca IUIABJIEHUSA
KPUCTAJUIMYECKOTO  BEIECTBA,  HAIpUMeEp
apna. CpaBHEHHE TMIPOIECCOB  IJIABIICHHS

KPUCTAJUIMYECKUX TN M pPa3MArdeHus: Mpu
HarpeBaHuu amopdHbix Ten. OmnpeneneHue
(u3MepeHne) ynenbHOW TEeIIOTHI TUIABICHUS
nmpaa. OObBsICHEHME SBJIEHWH IUIABJIEHUA |
KpUCTAJUIM3allUd  HAa  OCHOBE  aTOMHO-
MOJICKYJIIPHOTO yueHus. Pemenue 3amad,
CBSI3aHHBIX C BBIYMCIICHHEM KOJIMYECTBA
TEIJIOTHl B TMpoIleccax TeIUIoNepenadyu mpu
IIJIaBJICHUN U KpI/ICTaJIJII/ISaLII/II/I, I/ICHapeHI/II/I n
KOHJICHCAIIVH. Ananus CUTYalHi
IIPAKTHYECKOI0 NPUMEHEHUS SABJICHUI
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IJABJICHUS W KPUCTAUIM3AIMKU, HAIpUMeEp,
MOJIyYeHHUe CBEPXYHCTBIX MaTepHaJloB,
coleBasi rpenka W Ap. AHamu3 paboOThl U
0oO0BsICHEHHE TPHUHIMUIA ACHCTBUS TEIIOBOTO
JIBUTATEJISI. Boruucnenue KOJIMYEeCTBA
TEIJIOTHI, BBIICISAIOMIETOCs IIPU CrOpaHUU
pasnuuHbiX  BUAOB  TorumBa, W KIIJ]
neurarens.  OOCyXIEHHE  SKOJIOTHYECKHUX
MOCJIEACTBUM  HCHOJIb30BAHMUS  JIBUTATENIECH
BHYTPEHHETO  CropaHusi, TEIUIOBBIX WU
ruapo3nekrpoctaniuiit (MC — »skosorus,
XUMMUS)

Paznen 2. Dnexkrpuueckue u

MarHuTHbIe siBieHus (37 4)

DIIEKTpUUYECKHE
3apsiibl.
3apsKeHHbIE Tella U
MX B3aUMOJECHCTBUE

(7 4)

Onektpusanus tei. J[Ba
POIAdTIEKTPUUECKUX
3apsJI0B.
B3anmoneiicteue
3apsKEHHBIX TeN. 3aKOH
Kynona.
DIEeKTpUYECKOe MoJIe.
[IpuHnun cyneprno3unumn
3IEKTPUUECKUX MOJIEH.
Hocurenu
AIEKTPUYECKHX 3apsI/I0B.
DneMeHTapHBIN
AIEKTPUUECKUN 3aps/I.
Crtpoenue aToma.
[IpoBoaHMKY 1
TUDJICKTPUKU. 3aKOH
COXpaHEHUs
AIEKTPUIECKOTO 3apsi/ia

HaGmronenne u mpoBeieHUE OIBITOB I10
ANEKTPU3AINH TEITIPHU COMPUKOCHOBCHHUH 1
uHaykuuen. Habmonenue u oobsacHeHne
B3aUMOJICHCTBUS OJHOMMEHHO U
Pa3HOMMEHHO 3apsDKEHHBIX Tell. OObICHEHUE
IIPUHIUIA JEUCTBUS MIEKTPOCKOIIA.
OOBsicHEHUE SBJICHUM JJICKTPU3AIUU TIPU
CONPUKOCHOBEHHH TEJT U MHIYKIIHEH C
HCIOJIL30BAHUEM 3HAHUN O HOCUTEIIAX
ANEKTPUUYECKUX 3aPS/IOB B BEIIESCTRE.
Pacno3naBanue u 0ObSICHEHUE SIBICHUI
ANIEKTPU3AIHNA B TI0 BCETHEBHOM KU3HHU.
HaOmroaenue u 00bSICHEHHE OIBITOB,
WUTFOCTPUPYIOIINX 3aKOH COXPaHCHUS
ANEeKTpUYECKOro 3apsiia. Habmronenue
OTIBITOB TT0 MOJICITUPOBAHUIO CHIIOBBIX JIMHUH
anekTpuyeckoro nois. MccnenoBanue
JIEUCTBUSA JIEKTPUUYECKOrO MOJIS Ha
MPOBOJAHHUKU U TUIIEKTPUKH

IlocTosiHHEBII
ANEKTPUUECKUI TOK

(20 u)

DNEeKTPUUYECKHUM TOK.
VYcnoBus cyliecTBoBaHUs
AIEKTPUUYECKOTO TOKA.
HcTouHMKH MOCTOSTHHOTO
ToKa. JlercTBus
AIEKTPUUYECKOTO TOKA
(TeTuIoBOE, XMMUYECKOE,
MarHUTHOE).
DJIEKTPUYECKUH TOK B
KUIKOCTSAX U Ta3ax.
DJIEKTpUYECKas 1ETb.
CunaTtoxa.
DIJIEKTPUYECKOE
HaIpsKEHUE.
ConpotuieHue
IIPOBOJHUKA. Y JACIIBHOE
CONPOTUBIICHUE
BelecTra. 3akoH OMa
JUISl yJaCTKa LIETIH.

HaGmronenue pa3muyHbIX BUOB ACUCTBUS
INEKTPUYECKOTO TOKA M OOHAPYKEHHE ITHX
BHUJIOB JIEUCTBUS B IIOBCEIHEBHOM XKU3HU.
COopka 1 UCTIBITAaHUE DJEKTPUUECKON IeTH
MOCTOSHHOTOTOKA. M3MepeHue cuiibl Toka
amriepMeTpoM. M3mepenue 3neKTpruiecKkoro
HanpsbKeHus BoJasT™MeTpoM. [IpoBenenue u
00BSICHEHUE OMBITOB, IEMOHCTPUPYIOITIX
3aBUCUMOCTD BJIEKTPHUYECKOTO
COMNPOTHUBIIEHUS MPOBOJHUKA OT €T0 JUIUHBI,
IUTOMIA/IM TONIEPEYHOr0 CEUCHUS M MaTepHaa.
HccaenoBannue 3aBUCUMOCTH CHIIBI TOKAQ,
MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
COMPOTHUBIICHUS PE3UCTOPA U HAMPSHKEHUS Ha
pesucrope. [IpoBepka nmpaBuiia cioxXeHus
HaIpsHKEHUN TIPU MTOCIIEI0BATEILHOM
COEMHEHHH IBYX pe3ucTopoB. [IpoBepka
MpaBujia JJis CUJIbI TOKA MPU MapaieTbHOM
COCMHEHHNH PE3UCTOPOB. AHAJIN3 CUTYaIIMI
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[TocnenoBarenbHOE U
napauiebHOe
COEJIUHEHHE
npoBoAHUKOB. PaboTa u
MOIITHOCTb
3JIEKTPUYECKOI0 TOKA.
3akon [[xoyns—Jlenna.
DIEeKTPONpPOBOAKA U
noTpeOUTEIH
ANEKTPUUYECKON SHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUe

IIOCJIEZI0BATEIBHOTO U MapaljIeIbHOTO
COEIMHEHUS TPOBOJHUKOB B JIOMAITHUX
NEKTPUUYECKUX ceTsAX. Pemenue 3aaau c
UCIIOJIb30BaHueM 3akoHa Oma u hopmyn
pacuéra 3JIEeKTPUYECKOr0 CONPOTUBIIECHUS
IIPH MOCIEA0BATEIbHOM U NapaAJIIeIIbHOM
COEIMHEHUH NPOBOIHUKOB. OnpeneneHue
paboThI IEKTPUUECKOTO TOKA,
IIpoTeKarolero yepes pesucrop. OnpeneneHue
MOIIIHOCTHU 3JIEKTPUYECKOTO TOKA,
BbIJIEIIsIEMOI Ha pe3uctope. MccienoBanue
3aBUCUMOCTH CHJIbI TOKA Y€pe3 JaMIIOYKY OT
Hanpsbkenus Ha Hed. Onpenenenue KI1J]
HarpeBatesns. MccnenoBanue npeoOpa3zoBaHus
DHEPIrUU IpU MOABEME I'Py3a
anekTpoasurarenem. OO0bsCHEHNE
YCTPOMCTBA M MPUHLHKINA ACHCTBUS
JIOMAIIHUX 3JIEKTPOHATPEBATEIbHBIX
npuOopoB. OObsICHEHHE MPUYUH KOPOTKOTO
3aMbIKaHUsl U MPUHLIMIA ICUCTBUS TUIABKUX
npenoxpanurenei. Pemenne 3amad ¢
UCII0JIb30BaHUEM 3aKoHa J[xxoyns—IJleHua.
Habutoienue BO3HUKHOBEHUS
3JIEKTPUUYECKOTO TOKA B KUIAKOCTH

MarunuTtHblie
siBienust (6 )

ITocTostHHBIE MAarHUTEI.
BzaumopeiictBue
MOCTOSIHHBIX MarHUTOB.
MarauTHoOe mHoe.
MaruuTHoOE 110J1€ 3eMIN U
€ro 3HaAUCHUE IS )KU3HU
Ha 3emie. OnbIT
Opcrena. MarautHoe
0JI€ AIEKTPUUECKOTO
Toka. [I[pumenenue
3JIEKTPOMArHUTOB B
TexHuke. [leiicTBue
MarHUTHOTO MOJsSIHA
MIPOBOJHUK C TOKOM.
DIIEKTPOABUTATETH
IIOCTOSIHHOTO TOKa.
Hcnons3oBanne
AJEKTPOIBUTATENEHN B
TEXHUYECKHUX
YCTpPOMCTBAaX U Ha
TpaHCIIOpTE

HccenenoBanne MarHUTHOTO B3aWMOJICHCTBHS
IIOCTOSIHHBIX MAarHUTOB. M3yueHue
MarHuTHOTO I0JII IOCTOSIHHBIX MarHUTOB IPU
X 00beIMHEHNH U pa3zaeneHuu. [Iposenenue
OMBITOB 110 BU3YyaJU3alMH MOJIS MTOCTOSHHBIX
MarHuToB. M3ydenue sgBineHus
HaMarHW4uBaHus BemecTsa. VMccnenosanue
JNEUCTBHS DIIEKTPUYECKOIO TOKA Ha
MarHuTHYIO cTpelsiky. [IpoBenenue onsIToB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb CHIIbI
B3aUMOJICICTBUSA KAaTyIIKN C TOKOM M MarHuTa
OT CUJIBbI ¥ HAIIPABIICHUs TOKA B KaTYIIKE.
AHanmm3 CUTyalui NpakKTUYECKOrO
MIPUMEHEHUS SJIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPONCTBAX,
IIPOMBIIIJIEHHOCTH, MeIULIMHE). M3ydueHue
JIEMCTBHSI MATHATHOT'O TTIOJISI HA MPOBOJIHHK C
TOKOM. M3yueHue nencTBus
anektpoasurarens. Msmepenune KIIJ]
3JIEKTPOJIBUTATENBHON YCTaHOBKH.
Pacnio3naBaHue U aHalIU3 Pa3IM4HbIX
MPUMEHEHUN AJEKTPOABUTATENIEH
(TpaHcmopT, OBITOBBIE YCTPOICTBA U Ap.)
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DneKTpOMarHuTHas

O o .
iy (4 ) nbITel @apanest

SBnenue
3JIEKTPOMATHUTHOMN
unaykuuu. [Ipasumno
Jlenua.
DneKTporeHepaTop.
CrniocoOpIony4eHus
ANEKTPUYECKON SHEPTHUH.
DNEeKTPOCTAaHI[UU Ha
BO300OHOBIISIEMBIX
HMCTOYHUKAX SHEPTUHU

OnbITEI 11O HUCCICIOBAHUIO ABJICHUA
SHCKTpOMaFHPITHOfI HHAYKOHUH: UCCIICAOBAHHC
W3MCHCHHUH 3HAYCHUS U HaIpaBJICHU A
HHAYKOUOHHOI'O TOKa

PesepBroe Bpems (5 4)

9  knaacc (105 u)
Temaruueckuit OcHoOBHOE cojiepKaHue OCHOBHBIE BHUJIBI JICATEIBHOCTH YUALTUXCS
0JI0K, TeMa (Ha ypoBHE yueOHBIX JEHCTBUI)
Pasnen 1. Mexanunueckue siaeaus (40 u)
MeXauHuecKoe MeXaunuecKoe AHanu3 1 00CyXKIeHHE Pa3IMYHBIX IPUMEPOB
JIBUKEHUE JBUKEHHE., MEXaHUUYECKOro ABMKeHus. O0CyxaeHue

U CIIOCOOBI €ro
onucanus (10 )

MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTENBHOCTH
MEXaHUYECKOT 0
JIBUKCHMSL.
PaBHOMEpHOE
MIPSAMOJIMHEMHOE
JBUKEHHUE.
HepasHomepHoe
MIPSAMOJIMHENHOE
neuxenne. Cpensss u
MI'HOBEHHast

CKOpPOCTb TeJIa IIPU
HEpPaBHOMEPHOM
JBUKECHUM.
Yckopenue.
PaBHOyCKOpEeHHOE
MIPSIMOJIMHENHOE
nsxeHue. CBoOo1HOE
najgerne. OnbIThl
lNanunes. PaBHomepHoe
JBUKEHHE T10
OKpykHOCTH. llepron
M 9acTOTa OOpaIeHus.
JIuneliHas u yriiopas
CKOPOCTH.

[l enTpocTpeMUTENBHOE
yCKOpEHUE

TPaHUI] TPUMEHUMOCTH MOJENIU
«MarepualibHas Touka». Onucanue
MEXaHUYECKOTO JIBMXKEHUS Pa3InYHbIMU
cnocobamu (ypaBHEeHHE, Tabmu1a, rpadux).
AHanu3 )KM3HEHHBIX CUTyallui, B KOTOPBIX
MIPOSIBIIIETCS. OTHOCUTENBHOCTh MEXaHUYECKOTO
nBkeHus. HabmoeHne MexaHM4ecKoro
JIBUKEHMSI Te€Jla OTHOCUTEIBHO Pa3HBIX TEJ
orcuéra. CpaBHEHUE MyTEW U TPACKTOPUI
JIBUKEHMS OJTHOTO U TOTO XK€ Tela
OTHOCHUTEIIBHO Pa3HBIX TeN OTCUETA. AHANIN3
Tekcra ["amuies 00 0 THOCHTENBHOCTH
JBUKEHUS; BBINOJIHEHUE 3a/1aHUH 110 TEKCTY
(cmbIcioBOE uTeHue). OnpeneneHue cpeaHe
CKOpPOCTH CKOJIbKEHHs OpycKa WM JABHXKEHHS
[IapuKa 1o HaKJIOHHOW IUTOCKOCTH. AHAIU3 U
00CyX/IeHHE CIIOCOO0B MPUOIMHKEHHOTO
orpeziesieHusI MTHOBEHHOM CKOPOCTH.
Omnpenenenne CKOPOCTH PaBHOMEPHOTO
JBUKEHMS! (LIapuKa B KHUIKOCTH, MOAEIN
JIEKTPUUYECKOTO aBTOMOOMIIA U T. I1.).
Onpenenenne MyTH, NPOUIEHHOTO 3a TAHHBIN
MIPOMEXYTOK BPEMEHM, U CKOPOCTH TENA IO
rpaduKy 3aBUCUMOCTH IIyTH PaBHOMEPHOTO
JBWDKEHUS OT BpeMeHu. OO0cyxaeHue
BO3MOXKHBIX IPUHLHUIIOB JAeHCTBUS MpUOOPOB,
U3MEPSIOIIUX CKOPOCTh (CIUIOMETPOB).
Brruucnenue nytu U CKOpOCTH MpH
PaBHOYCKOPEHHOM IPSIMOJIMHEMHOM JIBHKEHUN
tena. OnpeneneHne NpoIeHHOTO MyTH U
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YCKOPEHUSI ABMKEHHS TeNIa Mo rpaduKy
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOI'O
MIPSIMOJIMHENHOIO IBUKEHMSI T€IAa OT BPEMEHH.
OrnpezenieHne yCKOpeHuUsl Tea Ipu
PaBHOYCKOPEHHOM JIBM)KEHUHU 11O HAKJIOHHON
miockocty. M3mMepenue nepuoja u 4acToThl
oOpalIeHus Tena 1Mo OKPY>KHOCTH.
OrnpenenieHne CKOPOCTH PAaBHOMEPHOTO
JIBUKEHMSI TeIaIro OKpYKHOCTH. Penienue
3a/1a4 Ha OINpPEJECICHUE KMHEMATHYECKUX
XapaKTEPUCTUK MEXAHUYECKOTO IBUKECHUS
pa3inuHbIX BUIOB. Pacrio3HaBanue u
npUOIMKEHHOE OMMCAHUE PA3IMYHBIX BUIOB
MEXaHUYECKOTr0 JBUKEHUS B IPUPOJIE U
TeXHMKE (Ha MpUMepax cBOOOHO MaJaroInx
TeJ, JIBUKCHUSI )KUBOTHBIX, HEOECHBIX Te,
TPAHCIIOPTHBIX CPEJICTB U JIp.)

BzaumoneiictBue
ten (20 1)

ITepseriit 3akoH HptoToHA.

Bropoii 3akoH HeroToHa.
Tperuii 3akon HeroToHa.
[Ipuniun cyneprioznnuu
cui. Cuna ynpyrocrti.
3akon ['yka. Cuna
TPEHUs: CUJIa TPEHUS
CKOJIbXKEHUS, CUja
TPEHHUSI TIOKOS, IPYTHE
BunbITpeHus. Cuma
TSYKECTH U 3aKOH
BCEMUPHOIO TATOTEHUSI.
YckopeHue cBOOOTHOTO
najeHus. JIBrkeHue
1a”eT Bokpyr CouHLa.
IIepBasg kocmuueckas
ckopoctb. HeBecomocTs
U TIeperpy3KHu.
PaBHOBecue
MaTepHabHON TOYKH.
AGcomoTHO TBEPIOE
Teno. PaBHOBecue
TBEPAOTO TeJIA C
3aKpEIUIEHHOM OChIO
BpaieHus. MoMeHT
cuibl. LleHTp TsxecTn

Habmroienue u 006CcyX/1eHre OTBITOB C
JIBIKCHUEM TeJla MPU YMEHBIICHUH BIUSHUS
JIPYTHUX Tell, MPEMSITCTBYIOUX JBUKCHHUIO.
Amnanus Texcra ['anuies ¢ onucaHueM
MBICJICHHOT'O DKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPIUH;
BBITMIOJTHEHHE 33/IaHUI TI0 TEKCTY (CMBICIOBOE
yrenue). O0cyx1eHue BO3MOKHOCTH
BBITIOJTHEHHS 3aKOHA WHEPIIMU B Pa3IHUHbIX
cucreMax oTcuéra. HaOmronenune u
o0CcyXJIeHue MEXaHUYECKHX SIBICHUH,
MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM H
YCKOPEHHOM JIBHKCHHH OTHOCHTEIIEHO
kaOuHeTa puznku. JleiicTBUs C BEKTOpaMu
CHJI: BBIIOJIHEHHE 3aJaHUI 10 CJIOKEHHUIO U
BBIUMTAHUIO BEeKTOpOB. Habmonenue u/mm
MIPOBEJICHUE OIBITOB, JEMOHCTPHUPYIOIIUX
3aBHCHMOCTH YCKOPEHUS Tejia OT
MIPHIOKEHHOM K HEMY CHJIBI U MacChl Tea.
AHanu3 1 00bsICHEHHUE SIBIICHHI C
HCIIOJIb30BaHNEM BTOPOTro3akoHa HproToHA.
Pemmenne 3aa4 ¢ UCOIB30BAaHUEM BTOPOTO
3akoHa HpI0TOHAM MpaBUIIa CIIONKESHUS CHIT.
Omnpenenenue ;k€CTKOCTU MPY>KUHBL. AHAIH3
CUTYyaIlui, B KOTOPBIX HAOIIOIAI0TCS YIIPYTHE
nedopmaruu, 1 uX 00bSICHEHHE C
UCIIONIb30BaHMeM 3akoHa ['yka. Pemenue
3a/1a4 ¢ UCTOJb30BaHNeM 3akoHa ['yka.
HccnenoBanre 3aBUCIMOCTH CHITBI TPEHUS
CKOJIBXKEHUS OT CHJIbI HOPMAJIBHOTO
naBienus. O0CyXIeHrne pe3yIbTaToB
uccaenoBanusa. Onpenenenue kodddurmenta
TPEHMSI CKOJIbKEeHHsI. VI3MepeHne CHITbI
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TpeHus NoKosi. Pemenue 3anay ¢
UCIOJIb30BaHUEM (OPMYIIbI JIJISI CHUIIBI
TPEHUS CKOJIbKECHUS. AHAIN3 BUXKEHUS Te
TOJIKO TOJT ACWCTBUEM CHJIbI TSIKECTH —
cBoOotHOTO TaieHusi. OObsACHEHHE
HE3aBHCUMOCTH YCKOPEHHUSI CBOOOIHOIO
naJIeHus OT Macchl Tena. OneHKa BeTMYMHb
CHWJIBI TATOTEHUS, IEHCTBYIOIIEH MEKTy IBYMSI
TenaMH (AJ1 pa3HbIX Macc). AHaIu3
JBUKEHHS] HEOCCHBIX TEJl MOJ] IeHCTBUEM
CHJIBI TATOTEHHUS (C NCTIOIH30BAHUEM
JOTIOTHUTETIbHBIX HICTOYHUKOB UH(DOPMALIUH).
Pemienue 3a1a4 ¢ UCIOIB30BAaHUEM 3aKOHA
BCEMUPHOT'0 TATOTEHUS ¥ POPMYIIBI st
pacuéra CUIIbI TSDKECTH. AHAIU3
OPUTHHAJIBHOTO TEKCTA, OMUCHIBAIOIIETO
MIPOSIBJICHUS 3aKOHA BCEMUPHOTO TATOTCHUS;
BBITIOJTHEHHE 33/IaHUN TIO0 TEKCTY (CMBICIIOBOE
yreHue). Habmronenue u o0cyxaeHue
OTIBITOB MO U3MEHEHUIO Beca Tenamnpu
YCKOPEHHOM JIBM)KCHUHU. AHAIIN3 YCIOBUA
BO3HUKHOBEHHUS HEBECOMOCTH M IMEPETPY3KH.
Pemenue 3amau Ha onpezeneHne Beca Tea B
Pa3IMYHBIX YCIOBUSX. AHAIHU3 CHUIL,
JICUCTBYIOIIUX HA TEJIO, MOKOSIIEECs Ha
onope. OmnpeiesieHne EeHTpa TSHKECTH
Pas3JINYHbIX TEJ

3aKOHBI
coxpanenwus (10

w)

Nmnynsc Tena.
W3MmeHeHne umnyinca.
Nmnynbe cunbl. 3akoH
COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE NBHKEHHE.
Mexanunueckast pabota u
MOIIIHOCTE. PaboTa cuin
TSKECTH, YIPYTOCTH,
TpeHusi. CBsI3b SHEPTUU U
pabotsl. [ToreHnansHast
SHEPrus Tela, MOJAHITOro
HaJ| TOBEPXHOCTHIO
3emid. [loTeHTIMansHas
JHEPIHUs CKATON
npyxuHbl. Kunernueckast
sHeprus. Teopema o
KUHETUYECKON SHEPTUH.
3aKOH COXpaHEHUS
MEXaHWYECKON YHEPTUHU

Habmtoienue u 06cyk/1€eH1e ONBITOB,
JEMOHCTPHUPYIOIIMX NEpeady UMITyJIbCca IIPH
B3aUMOJICHICTBUH TEJI, 3aKOH COXPAHEHUS
UMITYJIbCA ITPU a0COIIOTHO YIIPYTOM U
HEYNPYroM B3aUMOJICVCTBUY TeJI. AHAIN3
CUTYyaluil B OKPYKAIOILEH )KU3HU C
HCITOJIb30BAHUEM 3aKOHA COXPaHEHUS
uMmnyisca. PaciosHaBanue sBiieHuUs
PEaKTUBHOTO JIBHJKEHUS B MIPUPOJEHU
texauke (MC — Guonorus). [Ipumenenue
3aKOHA COXPaHEHUs UMITYJIbCA JUJIs pacuéra
pE3yJIbTaTOB B3aMMOJEHCTBYS TEN (HA
IIpUMepax HEyNnpyroro B3anMOJEHCTBHS,
YIPYTOro LEHTPAIbHOIO B3aUMOAEHCTBHS
JIBYX OJJMHAKOBBIX TE€Jl, OJTHO U3 KOTOPBIX
HENOJBMXKHO). Pemenue 3anau c
HCITOJIb30BAaHUEM 3aKOHA COXPAHEHUS
umnynbca. Onpenenenue padbOThI CHIIBI
YIPYTOCTH IIPU NOABEME Tpy3ac
MCII0JIb30BAaHNEM HETOJBUKHOIO U
HOJBUKHOTO 0s10KOB. MI3MepeHne MOIHOCTH.
N3mepenne NOTEeHIHAIBHON YHEPTUU YIIPYTO
nedopMupoBaHHOM MpyXUHBL. 3mMepeHune
KMHETUYECKOW HEPIUM Tella 10 JUIMHE
TOPMO3HOTO IyTH. DKCIIEPUMEHTAIILHOE
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CpPaBHEHME W3MEHEHHUs MOTEHUUAIbHON U
KMHETUYECKOW SHEPruil Teja Npu ABHKCHUN
10 HAKJIOHHOMW IINIOCKOCTH.
OKcIIepuMEHTaIbHAsl IPOBEPKA 3aKOHA
COXpaHEHMsI MEXAHUYECKOW SHEPTUU NPU
cBoOOIHOM najieHuu. IlpumeHenne 3akoHa
COXpaHEHMSI MEXaHUYECKON SHEPTUH JUIs
pacuéra MOTEHUUAIBHON U KMHETUYECKOU
SHepruu tena. Pemenue 3anay ¢
HCII0JIb30BaHUEM 3aKOHA COXPAHECHHUS
MEXaHUYECKON IHEPIrun

Pa3gen 2. Mexannueckue KojieOaHUS U BOIHBI

15 1)

Mexanuueckue KonebarenbHoe
konebanus (7 9) nBukeHne. OCHOBHbIE
XapaKTePUCTHKU

KOJICOaHMI: TIepHOI,
9acTOTa, AMILTUTY/IA.
MareMaTHUEeCKHH U
MPYXKUHHBIA MasSTHUKH.
[IpeBparnienue 3HEprun
npu KosiebaTeTbHOM
JBUKEHHUH. 3aTyXarolue
KOJICOaHHSL.
BrinyxeHnnbie
KosecOanus. Pezonanc

Ha6nronenue xonebanuii moa JeHCTBUEM CHIT
TSOKECTH U YIPYTrOCTH M OOHApYKCHHE
MOTI00OHBIX KOJICOAHUI B OKPYKAFOIIIEM MUPE.
AHayu3 KoJiebaHui rpy3a Ha HUTH U Ha
npyxkune. OnpeneneHrne yacToTbl KojaeOaHuit
MaTeMaTHYECKOTO U MPYKUHHOTO MasiTHUKOB.
Habmoienne u 0ObsICHEHUE SIBJICHHS
pe3oHaHca. MccnenoBaHue 3aBHCUMOCTH
neproaa KojeOaHui MOIBEIICHHOTO K HUTH
rpy3a oT JUIMHbI HUTH. [IpoBepka
HE3aBHCHMOCTH TIepHoJia KoJieOaHull rpysa,
MOJIBEIICHHOTO K JICHTE, OT MacChl Tpy3a.
Habmntoienue u 00Cyx/1eH1e ONbITOB,
JIEMOHCTPHUPYIOIINX 3aBHCHMOCTh TIEPHOA
Kose0aHui MPYKMHHOTO MAasTHHUKAOT MacChl
rpy3a U )KECTKOCTH NMPYXUHBL. [IpuMeHeHne
MaTEMaTHYECKOTO U MPY>KUHHOTO MasTHUKOB
B KaUeCTBE MOJICJICH JIJIs OTIMCAHMS KOJIeOaHU
B OKpy’KarolieM mupe. Perenue 3aqad,
CBSI3aHHBIX C BBIYMCIICHUEM WJTH OT[CHKOM
4acTOTHI (Ieprojia) KojebaHui

MexaHuueckue CBoiicTBa MEXAaHUYECKUX
BOJIHBI. 3BYK BOJIH. /InMHa BOIHBIL
(8 u) Mexannueckre BOJHBI B

TBEPIOM TeEIIE,
CEHCMUYECKHE BOJIHBI.
3Byk. ['poMKOCTB 3ByKa 1
BbICOTa TOHA. OTpakeHne
3ByKa. MH(ppas3Byk u

YIBTPa3BYK

OOHapyxeHune 1 aHaJIN3 BOJIHOBBIX SIBIICHUM B
okpyskatonieMm mupe. Habmoienue
pacrpoCTpaHeHHS TPOJIOIBHBIX H
MOTIEPEYHBIX BOJIH (Ha MOJIENN) U
oOHapy>KeHHE aHaJOTHYHBIX BUIOB BOJIHB
npupoie (3ByK, BOJSTHBIE BOJIHBI).
Beruucrienyie UIMHBI BOJHBI U CKOPOCTH
pacrpoCcTpaHeHHs 3ByKOBBIX BOJIH.
DKCIIepUMEHTATLHOE OTpEIeIICHNEe TPaHHMIT
YaCTOThI CIBIIIMMBIX 3BYKOBBIX KOJICOAHUIA.
HaOnroeHne 3aBUCUMOCTH BBICOTHI 3BYKa OT
YacTOTHI (B TOMUHCIIE C UCIIOJIb30BaHUEM
MY3bIKaJIbHBIX UHCTpyMeHTOB). Habntonenue
U O0BSCHEHHE SBJICHUSI aKYCTHUECKOTO
pe3oHaHca. AHATN3 OPUTHHAIBHOTO TEKCTA,
MOCBALIEHHOTO UCIIOIBb30BAHUIO 3BYKA (UIIH
VIBTPa3ByKa) B TEXHUKE (IXOJOKAIINS,
yIBTPa3BYK B MEAMIIMHE U JIP.); BBHITIOJTHEHUE
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‘ 3aJIaHUM 110 TEKCTY (CMBICIIOBOE YTEHHE)

Pazzen 3. DieKTpOMarHUTHOE TOJIE M HJICKTPOMArHUTHbIC BOJIHBI (8 )

DNIeKTPOMarHuTH
oe ToJie u
SIICKTPOMArHUTH
bIe BOJIHBI (6 9)

DNeKTpOMarHuTHOE
oJIe.
DNeKTpOMarHuTHHIC
BoiHBI. CBOMCTBA
3JEKTPOMArHUTHBIX
ponH. [Ikana
3JEKTPOMArHUTHBIX
BoJiH. Mcrionp3oBanue
3JIEKTPOMArHUTHBIX BOJIH
JIUI1 COTOBOM CBSI3H.
DneKTpoMarHuTHas
npupojacsera. CKOpOCTh
cBeTa. BomHoBBIC
CBOICTBa CBeTa

[TocTtpoeHue paccykaeHHu,
000CHOBBIBAIOIIUX B3aUMOCBSI3b
AIIEKTPUUYECKOTO U MArHUTHOTO TOJICH.
DKCIEpUMEHTATILHOE U3YYEHUE CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
MTOMOIIbI0 MOOMIIBHOTO TenedoHa). AHanu3
PEHTIC€HOBCKMX CHUMKOB 4€JIOBEYECKOTO
opranu3Ma. AHaJIN3 TEKCTOB, OMMCHIBAIOIIUX
MPOSIBJICHUS SJIEKTPOMArHUTHOTO M3JTy4EHUS
B [IPUPOJIC: KUBbIE OPraHU3MbI, U3ITyUEHUS
HEOECHBIX TeN (CMBICIOBOE UTEHUE).
Pacnio3naBanue u aHaiu3 pazIU4HbIX
MPUMEHECHUN SJICKTPOMArHUTHBIX BOJH B
TexHHKe. Pemienue 3a7a4u ¢ UCMOIb30BaHUEM
dbopMyI1 AJI1 CKOPOCTH 3JIEKTPOMATHUTHBIX
BOJIH, JJIMHBI BOJIHBI M YACTOTHI CBETA

Paznen 4. CeeroBbie siieHus (15 )

3aKOHBI HcTtounuku cpera. Habmronenne onbIToB, AEMOHCTPUPYIOIIHX
pacnpocTtpanenust | JlyueBas monenb cBeta. SBJICHUE TPSIMOJIMHEWHOTO pacipoCTpaHEHUS
ceera (6 u) [IpsiMmonuHeiiHOE cBeTa (BO3HUKHOBEHUE TEHU W TOTYTEHH), U
pacnpocTpaHEHUE CBETA. UX UHTEpHpETaI|s C UCII0JIb30BAaHUEM
3armenus CoaHUa U MIOHATHUS CBETOBOTrO Jiyya. OObsICHEHUE U
JIynbl. OTpakeHue cBeTa. | MOJAEIUPOBAHNE COJIHEYHOTO U JIYHHOTO
[Tnockoe 3epkano. 3akoH 3aTMeHul. VMccrenoBanne 3aBUCUMOCTH yIuIa
OTpa)kKeHHUs CBETA. OTPa)KEHHUSI CBETOBOT'O JIy4aOT YIJIa MaJICHUS.
[Ipenomnenue cpera. N3yuenne cBONCTB M300pakeHUs B TIIOCKOM
3aKOH NPEeIOMIICHUS 3epkasie. Habmonenre 1 0o0bsICHEHUE OTIBITOB
cgera. [lomHoE 10 MOJIYYEHUIO U300pakeHN B BOTHYTOM U
BHYTPEHHEE OTPAKEHUE BBINYKJIOM 3epKkanax. Habmronenue u
ceta. Mcnonb3oBanue 00BsICHEHUE OMBITOB MO MPETOMIICHUIO CBETA
BHYTPEHHEIO OTPAXXEHUs | Ha rpaHule Pa3IMYHBIX CPE/, B TOM YHUCIE
B ONTHYECKUX OTIBITOB C TOJHBIM BHYTPEHHUM
CBETOBOJAX oTpaxkeHHeM. MccneroBaHue 3aBUCUMOCTH
yria npejoMJIeHHs OT yriia NaJeHus
CBETOBOTI'O JIy4ya Ha TPAaHULIE «BO3AYX—
cTekiio». Pacrio3HaBaHue sBIEHUI
OTPaKEHUS U MPETIOMIICHHUS] CBETAB
MMOBCEAHEBHOM KU3HNA. AHAIN3 U 00BSICHEHHE
ABJIEHUS ONITUYECKOTO MHUpaxa. Pemenue
3aJ1a4 C MCIOJIb30BAHUEM 3aKOHOB
OTpPaKEHMSI M ITPEJIOMJIEHUS CBETA
JIun3b1 1 JIuHza, xo1 ny4eil B [Tomy4yenne n300pakeHH C TTOMOIIBIO
ONTUYECKUE nmuH3e. OnTudeckast coOuparomiel u paccenBarouIei TUH3.
npuoOopsI (6 1) cucrema. OnTuyeckue Omnpenenenre GOKYCHOTO PacCTOSIHUS U

npubopsl: poroanmnapar,
MHKPOCKOII U TEJIECKOTI.
['ma3 xak onTuyeckas
cucrema. bamzopykocthb
Y JAJIbHO30PKOCTh

ONTUYECKON CUJIBI COOMPAIOIIEH JINH3HI.
AHaJIM3 YCTPOMCTBA M MPUHILIMIA JECHCTBUSA
HEKOTOPBIX ONTHYECKUX MPUOOPOB:
¢doToanmapara, MUKpockora, Teneckona (MC
— OMOoNIoTHs, aCTPOHOMUS). AHAJIN3 SIBJICHUI
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ONMU30PYKOCTH U AATbHO30PKOCTH, TPUHIIUTIA
nerictBust 04koB (MC — Guostorus)

Paznoxenune
0eJoro ceera B
crektp (3 u)

Paznoxxenue 0emoro
cBeTa B CIeKTp. OMBITHI
Hrrorona. Ciioxkenue
CHEKTPAJIbHBIX I[BETOB.
Jucnepcus csera

Habmoienue 1o pasnoskeHuto 06eIoro cBera B
cnekTp. Habmonenre u 00bsicCHEHHE ONBITOB
T0 TTOJIyYEHHIO O€JI0r0o CBeTa MPH CIOKEHUN
CBeTa pa3HbIX 11BeTOB. [IpoBeneHue u
00BSICHEHUE ONBITOB MO BOCTIPUATHIO [IBETA
IPEIMETOB MPU UX HAOJIIOCHUN Yepe3
I[BETOBBIC (DMIILTPHI (IIBETHBIC OYKH)

Pasnen 5. KBantoBsie sBienus (17 u)

Ucnyckanue u
MOTJIOIIEHHE
cBera aTomoM (4

4)

OmnbiTel Pesepdopaa u
IJIaHEeTapHask MOZECIIb
atoma. Mogeins aroma
bopa. Ucniyckanue u
IIOTJIOIIICHUE CBETA
atoMoM. KBaHTHI.
JInnenyaTsie CIIEKTPHI

O6cyxnaenue nenu onbIToB Pesepdopaa mo
HCCJICIOBAHUIO aTOMOB, BBIJIBIKCHHE
TUIIOTE3 O BO3MOXKHBIX PE3YJIbTaTaX OMBITOB
B 3aBUCHUMOCTH OT IPEJI0IaracMoro
CTPOCHUS aTOMOB, OPMYITHPOBAHUE BHIBOJIOB
U3 pe3yNbTaToB OMBITOB. OOCyXKIeHNE
MIPOTUBOPEYUH TUIAHETAPHON MOJIETTH aToMa
W OCHOBaHWH JJIs1 TUIIOTE3bI bopa o
CTaIlMOHAPHBIX OPOUTAXIJIECKTPOHOB.
HabnroneHue CroHbIX U THHEHIAThIX
CIIEKTPOB M3Ty4EHUS PA3JINYHBIX BEIIECTB.
OObsCHEHNE TMHEHYATHIX CIICKTPOB
W3JIYYCHUS

Crpoenue
aToMHOTrO0 s1pa (6

4)

PannoakTMBHOCTS.
Anbda-, 6eTa- 1 raMma-
n3nyyenusi. CtpoeHue
aTOMHOTO s71pa.
Hyxnonnas mozeins
aTOMHOT 0 SI7Ipa.
H3oTomsI.
PagnoaxkTuBHbIE
npeBpaienus. [lepuon
nonypacnazaa. Jleicreus
PavoaKTUBHBIX
U3JIy4YEHUN Ha )KUBBIE
OpraHU3MBbI

OO6cykeHne BO3MOXKHBIX THIIOTE3 O MOJIENSAX
cTpoenus sapa. OnpezeneHue coctaBa saep
0 33/JaHHBIM MACCOBBIM U 3aps0BbIM
YHCIIaM U 110 MOJI0KEHHUIO B EPHOAMYECKON
cucteme 31emMeHToB (MC — xumus). AHanus
M3MEHEHMs COCTaBa si/Ipa U €ro MOJIOKEHUS B
MIEPUOTUYECKON CHCTEME IIPH Ol
paanoaktuBHOCTH (MC — Xumus).
HccnenoBanue TPeKOB (i-4aCTHUIL TIO TOTOBBIM
dororpadusm. OOHapykeHHEe U U3MEpPEHHE
paauamoHHOro (JOHA ¢ TTOMOIIBIO
JI03UMETPA, OLIEHKA €r0 MHTEHCUBHOCTH.
Awnann3 OMOJIOTHYECKUX H3MCHEHUH,
MPOUCXOAIINX O] ACUCTBUEM
paanoakTuBHbBIX M3nydyeHut (MC —
Ouosorus). cnonp3oBaHne paaloaKTUBHBIX
n3nydeHuit B menuunsae (MC — Ouostorus)

S nepHblie
peakiuu (7 1)

SAnepHble peakuu.
3aKOHBI COXpaHEHUS
3aps10BOTO U MaCCOBOIO
yucell. DHepPrusi CBs3U
aTOMHBIX sijep. CBA3b
MaccChl U SHEPTUH.
Peakuuu cunresa u
NIEJICHUS SIIEp.
Hcrounuku 3HEprun
ConHuau 38€31. AnepHas
SHEPreTHKa

Permienue 3a1a4 ¢ UCMOJIb30BaHUEM 3aKOHOB
COXpaHEHHsI MACCOBBIX M 3apsIIOBBIX YHCEI
Ha OINpe/IeTIeHNue Pe3yabTaTOB SIIEPHBIX
peakuuii; aHaJIu3 BO3MOYKHOCTH WJIU
HEBO3MOXKHOCTH IepHON peakuuu. OueHka
DHEPTUU CBSI3U SJIEP C UCTIOIH30BAHUEM
dbopmyne DitHIITeHA. OOCY)KIEeHUE
NEPCIEKTHB UCII0JIb30BaHUS YIIPABIIEMOTrO
TepMOsiIepHOT0 cuHTe3a. OOCyKaeHne
IIPEUMYIIECTB M IKOJOTMUECKUX MPOoOIIeM,
CBSA3aHHBIX C AepHoM sHepreTrkol (MC —
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‘ HKOJIOTHSI)

IToBTOpHTENHEHO-0000IarONHI MOTYITH (12 U)

CucremaTtu3zanus Ob6o06menne coaepKanus
1 00001TIeHIE Ka)KJIOTO U3 OCHOBHBIX
MPEAMETHOTO pas3nenoB Kypca (GU3HKH:
CoJlepKaHus U MEXaHHYEeCKUe,

OTIBITa TEIUIOBEIE,
NEeSITEIbHOCTH, AJEKTPOMAarHUTHBIE,
pHOOPETEHHOTO KBaHTOBBIC SIBJIICHUS.

MIpY U3yYECHUU Hayunsrit meTon

BCEro Kypca MTO3HAHMSI U €TO

buzuku peanuzanus B

(buzHUecKux
uccienoBaHusx. CBs3b
(U3UKHU U COBPEMEHHBIX
TEXHOJIOTUH B 00JacTH
nepeaayn HHGOpMaIH,
9HEPreTHKe, TPAHCIIOPTE

Brimonnenue yueOHbIX 3a1aHUH, TPeOyIOIIX
JIEMOHCTpAlM1 KOMIIETEHTHOCTEH,
XapaKTEepU3YIOIIHUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTh: IPUMEHEHUS M10JIy4EHHBIX
3HAHUH U1 HAYYHOTO OOBSICHEHHUS
(U3UYECKUX SBJICHUN B OKPYKaIOIICH
IIPUPOJIE U TIOBCEHEBHOM JKU3HHU, a TAKXKE
BBISIBJICHUS (PU3MUECKUX OCHOB psia
COBPEMEHHBIX TEXHOJIOTHIA; IPUMEHEHHUS
OCBOCHHBIX IKCIEPUMEHTAIbHBIX YMEHUH JUIs
uccleToBaHusl (PU3MUYECKUX SBICHUH, B TOM
qucie Ui IPOBEPKU TUIIOTE3 U BBISBICHUS
3aKOHOMEpHOCTEeH. Pemenue pacué€THbIX 3a1ad4,
B TOM YHUCJIE TIPEATNOIAraouX UCIO0Ib30BAHNE
($u3NYECKO MOJETN U OCHOBAaHHBIX HA
COJICpKAHUU Pa3IMUHBIX pa3zeioB Kypca
¢u3uku. BeimoaHeHue 1 3ammra rpyninoBbIX
WJIA MHIUBUYaJbHBIX [IPOEKTOB, CBSI3aHHBIX C
CoJIepXKaHUEM Kypca (DU3HKH
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