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MNOACHUTEJBHASA 3AIIMCKA

Pa6ouas nporpaMmma no ¢usuke Jijisi 7 — 9 KJ1IaCCOB COCTaBJIEHA B COOTBETCTBUM C:

®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @eneparnum»;
OCHOBHOU 00pa3oBareiIbHON MporpaMMoii ocHOBHOTO ofriero oopazoanus OAHO «lllkona u
nerckuit canx «MUPy», pazpaborannoii B coorBercTBHH ¢ POIT OO0 (npukaz MuHIpPOCBEIIEHUS
Poccun ot 18.05.2023 Ne 370) u ®I'OC OOO, yTBepX)ACHHBIM MPUKa30M MHHIPOCBEIIECHUS
Poccun ot 31.05.2021 Ne 287

[Tpuxazom MununctepctBa IIpocsenienus PO ot 11.02.2022 Ne 69 «O BHeceHUM MU3MEHEHUH B
[Topsimok opraHu3anMyd W OCYIIECTBICHUS 0O0pa30BaTEIbHOW JEATEIHHOCTH IO OCHOBHBIM
o01ieo0pa3oBaTelbHBIM MIPOrpaMMaM — O00pa30BATEIbHBIM MPOTPAMMaM HAYAIBHOTO OOIIETO,
OCHOBHOTO OOIIIETO U CPEeTHEr0 O0IIEeTr0 00pa3oBaHUAY;

[TpumepHoii paboueii mporpammoit o ¢pusuke s 7-9 kiaccos

ycrtaom OAHO «llIkona u aerckuii cag «MUP»;

nokanbHbIMU HOpMaTuBHBIMHU akTamMu OAHO «Illkona u nerckuit cang « MUP» yrBepkneHHbIMU
npukazom ot 01.07.2022 Ne 112

[Tporpammoit Bocriutanust OAHO «lllkona u gerckuii cag «MUP», yTBepkIeHHON MpUKa3oM
NeO1-112 01 01.07.2022

Kypc ¢usuku — cucteMooOpa3yronuii il €CTECTBEHHO-HAYYHBIX yYEOHBIX IMPEIMETOB,
MMOCKOJIbKY (PU3MUECKHEe 3aKOHBI JISKAT B OCHOBE IPOIIECCOB U SIBIICHHM, N3y9aeMbIX XUMHUCH,
Ouosiorueii, actTpoHoMuel U pusnyeckoi reorpadpueit. Pu3nka — 3TO MPEIMET, KOTOPBIHA HE
TOJIBKO BHOCUT OCHOBHOM BKJIaJ B €CTECTBEHHO-HAYUYHYIO0 KapTUHY MUPA, HO U IPEAOCTABIISIET
HauOoJiee sICHbIe 00pa3libl MPUMEHEHUSI HAyYHOTO METO/a MO3HAaHUsA, T € cnocoda MoJlydyeHUs
JIOCTOBEPHBIX 3HaHUM 0 Mupe. Hakonen, ¢u3uka — 3TO npeaMer, KOTOPBIM Hapsay ¢ IpyruMu
€CTECTBEHHO-HAYUYHBIMU TpeIMeTaMH JOJDKEH [JaTh IIKOJBbHUKAM MpeacTaBieHue 00
YBIIEKATEJIIBHOCTH HAYYHOI'O HCCJIEOBAaHUSI M PAJOCTH CAMOCTOSITEIBHOTO OTKPBITHS HOBOT'O
3HaHUS.

OpHa U3 rIaBHBIX 3a7a4 (PU3NUECKOro 0oOpa3oBaHHUs B CTPYKType 00IIero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH M HHTEpeca K HayKe Yy
OCHOBHOI Macchl 00y4Jaroluxcsi, KOTOpbIE€ B JaJIbHEHIIEM OyayT 3aHSIThl B CaMbIX pa3HO-
oOpa3HbIx cepax aestenpHOCTH. HOo HEe MeHee BaXKHOU 3ajiaueil SBIISIETCS BBISABICHUE U
MOArOTOBKA TATAHTIIMBBIX MOJIOJIBIX JIFOIEH SISl IPOJIOJIKEHUSI 00pa30BaHUs U JalIbHEHUIIEH
npodeccuoHaIbHON JAEATENbHOCTH B 00JIACTH €CTECTBEHHO-HAYUYHBIX HCCIEJOBAaHUN M
CO3/IaHMH HOBBIX TeXHOJOrui. CorjiiacHO NPUHSITOMY B MEXIYHAapOJHOM COOOIIECTBE
ornpeneneHuio, «EcTecTBeHHO-HAay4yHass TIpPaMOTHOCTH — O3TO CHOCOOHOCTH YeJIOBEKa
3aHMMaTh AaKTHBHYIO TPaXJAHCKYIO MMO3MIMIO IO OOIIECTBEHHO 3HAYMMBIM BOIIpOCaM,
CBS3aHHBIM C  €CTECTBEHHBIMM HayKaMHM, UM €ro TOTOBHOCTb HHTEPECOBATHCS
€CTECTBEHHO-HAYyYHBIMH HJiesMHU. HaydHO rpaMOTHBII 4elOBEK CTPEMUTCS y4acTBOBAaTh B
apryMeHTHPOBAaHHOM OOCYKJAEHHUM IPOoOJIEeM, OTHOCSIIMUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, YTO TPEOYET OT HETO CIEAYIOIINX KOMIIETEHTHOCTEMH:

—Hay4HO OOBSICHATH SIBJICHUS,
—OIICHUBAaTh U OHUMATh OCOOEHHOCTH HAyYHOT'O MCCJIEIOBaHUS,
—MWHTEPIIPETUPOBATh JAHHBIE W HCIIOJIB30BaTh HAy4HBIE J10KA3aTeNbCTBA JUISI MOJIyYEHUS

BBIBOJIOBY.

N3yuenne (U3MKKM  CIIOCOOHO  BHECTH  pellaroluid  BKJIag B  (OpPMHUpPOBAHHUE
€CTEeCTBEHHO-HAYYHOH I'paMOTHOCTH O0YyYarOIINXCS.

HEJN U3YYEHUA YYEBHOI'O IIPEJJMETA «®U3UKA»

Ilenu wm3yuyeHuss PU3MKU Ha ypPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs OMNpPEJCIICHBI B
Konuenmuu npenogaBanust yaeOHOTO TIpeiMeTa
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«Pu3uka» B 00pa3oBaTeIbHBIX opraHu3anusx Poccuiickoit deneparun, peaTn3yrOMMAX
OCHOBHBIE  00IlIe00pa3oBaTelibHbIE MPOrpamMMbl, YTBEpXKAEHHOW pemenuem Komerun
MunucrepcrBa nipocsetnieHus Poccutickoit denepanmu, mporokosn ot 3 aekadops 2019 r Ne
[1K-4BH.

Lenn nzydenus: GU3NKU:

—TpruoOpeTeHrne HHTEPECa U CTPEMIICHHUS 00YUJaIoIMXCsl K HAyYHOMY U3YYEHHUIO IPUPOIHIL,
pa3sBUTHUE UX UHTEJUVICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

—pa3BUTHE MPEACTaBICHUH O HAyYHOM METOJe TO3HaHUs U (QopMUpPOBaHUE
MCCIIEIOBATEIBCKOTO OTHOLICHHS K OKPYKAIOIIUM SIBJICHUSM;

—hopMupoBaHUE HAYYHOI'O MHUPOBO33PEHHUSI KaK pe3yJibTaTa M3YUE€HUsI OCHOB CTPOCHHUS
MaTepuu U QyHIaMEHTATLHBIX 3aKOHOB (PU3UKWU;

—dopmupoBaHue MpeACTABICHUN O POl (DU3UKH JJIsI PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TE€XHOJIOTHUI;

—pa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccruoHaaIbHON
JeSITeIbHOCTH, CBSI3aHHOW C (PU3MKOM, MOArOTOBKA K JalbHEWIIeMy OOY4YEeHHIO B 3TOM
HampaBjieHUHU. JlocTHKeHue HSTUX IIeJiell Ha YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
oOecrnieunBaeTCs pelIeHUEM CISTYIONINX 3a/1a4:

—TIpUOOpPETeHNE 3HAHUA O JIUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXAaHHUYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

—IpuoOpeTeHne YMEHUN OMUCHIBATh U OOBACHATH (PU3UUECKUE SIBIICHUS C MCIIOJIb30BaHUEM
MOJIyYEHHBIX 3HAHUM;

—OCBOE€HHE METOJOB pEILICHUs MNPOCTEHIINX pacu€THBIX 3ajad C MC- MNOJb30BAHUEM
bu3uIecKux MOJIeNIe, TBOPUYECKHUX U MTPAKTHU- KO-OPUCHTUPOBAHHBIX 33124,

—pa3BUTHE YMCHUN HAOJIOJATh MPUPOJHBIC SBJICHUSI W BBINOJIHATH OMBITHI, JIAOOPATOPHBIC
paboThl M SKCHEPUMEHTAJIbHBIC HCCIENO- BaHUSI C HCIOJB30BAHHUEM HW3MEPHUTEIBHBIX
puOOpPOB;

—ocBoeHHE MPUEMOB paboThl ¢ wHPOpMAIMEH (U3UYSCKOTO COJIep- JKaHWs, BKIIFOYAs
UH(pOPMAIIUIO O COBPEMEHHBIX JOCTIDKCHUSX (U3MKHU; aHaJIu3 U KPUTHYECKOE
OlIEHMBaHHE MH(OpMalNY;

—3HaKOMCTBO cO chepaMu TpoheCcCHOHATIBHON IESATEILHOCTH, CBS- 3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTUSMU, OCHO- BAHHBIMH Ha JOCTHIXKECHUSX (PU3NUECKON HAYKH.

MECTO YUYEBEHOI'O [IPEIMETA «®U3UKA» B YYHEBHOM ITJTAHE

B cootBerctBHM ¢ ®I'OC OOO ¢Pusuka sBasiercss 00s3aTEIbHBIM MPEIMETOM Ha YPOBHE
OCHOBHOT'0 00111eTr0 0Opa3zoBanus. JJanHas mporpaMma mpeaycMaTpuBaeT u3ydeHne (Pu3uku Ha
6a30BOM YypOB-He B 00bEMe 238 1 3a Tpu roga oOydeHus 1o 2 4 B HeJleNto B / U § Kjaccax U 1o
3 4 B Henemo B 9 xiracce B TeMaTudyeckoMm I11a- HUPOBaHWH T 7 U 8 KJIACCOB MPEIoIaraeTcest
pe3epB BpeMeHU, KOTOPBIN YYUTENIh MOXKET UCIIOIb30BaTh 10 CBOEMY YCMOTPEHHIO,a B 9 Kitacce
— MOBTOPUTEIIHLHO-0000IIAOIINH MOy JIb.

COMEPKAHUE YYEBHOI'O IIPEIMETA «®U3UKA»

7 kaace
Pa3znen 1. ®u3uka v e€ poJib B NO3HAHMHU OKPY:KaI0LIero Mupa

dusnka — Hayka O mnpupone. SBaeHus npUpoIbI (MC]-). duszuye- cCKue SBIICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, DJIEKTPUUECKUE, Mar- HUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusznueckue BeauduHbl. M3mepenue ¢uszmuecknx BenuuuH. Pu- 3udeckue npuOOpHI.
IHorpemHocTs u3MepeHuit MexxayHapoHasi CUCTEMA €AUHULL.

Kak ¢u3uka u Apyrue ecTeCTBEHHBIE HAyKH U3ydaloT nmpupoay. EcTecTBeHHO-Hay4HBIH
METOJl TO3HaHMS: HaOJIOJIEHHEe, MOCTAaHOBKA HAYYHOIO BONpPOCA, BBIIABUXEHHUE TUIIOTE3,
SKCHEPUMEHT IO IPO- BEPKE THUIIOTE3, OOBSICHEHHE HaOJroJaeMoro sipieHus. Onucanue
(uznueckux SABICHUM C ITOMOIIBIO MOJIEIICH.

Hemoncmpayuu

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUYECKHUE, MAarHUTHbBIE, CBE-TOBBIC SABJICHUS.



2. ®usnyeckre NpudOpPkI U Mpoleaypa NPSIMBIX U3MEPEHUN aHa-JIOTOBBIM U IU(PPOBHIM

npudopoMm.
Jlabopamopnusie pabomot u onvimot2
1. OnpeneneHue MeHbI ASJICHUS KBl U3MEPHUTEILHOTO TIPHU-00pa.

2. I3mepeHne pacCTOSHUM.
3. U3mepenne o0bEMa KUAKOCTH U TBEpAOTrO Tena. 4. Onpenenenne pasMepoB

MaJibIX TEJL.
5. H3mepenue temmeparypbl NpU IMOMOIIM >KUIKOCTHOTO TEPMO- METpa W JIaT4YUKa

TEeMIIEPaTyPHI.
6. IlpoBenenue wuccienoBaHHs MO TMPOBEPKE THUIIOTE3bl: JAIbHOCTh IMOJIETA IIApHKa,

IIYIICHHOT'O TOPU30HTAJIbHO, TCM 60)1]3]].[6, 4eMO00JIbIIIE BBICOTA Imycka.

Pa311e.]1 2. HepBonaqanbnble CBCICHHUA 0 CTPOCHUU BEIIECTBA
CTpOCHI/IC BCIICCTBA: aTOMblI M MOJICKYJIbI, HUX Pa3MCPhI. OHBITBI, JOKa3bIBArOIIMe

JUCKPETHOC CTPOCHHUE BEIICCTBA.

JBmwxxenune yactunl BemecTtBa. CBsi3b CKOPOCTH JBUIKEHUS YACTHUIl C TEMIIEPATYpPOU.
BbpoynoBckoe nBuwxkenue, nuddysus. BzauMmoaeit- cTBue 4acTull BelIecTBa: NPUTSHKEHUE U
OTTaJIKUBaHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, JKUJAKOCTEH U  TBEPIBIX
(KkpucTaIIMYECKUX) TeJl. B3auMOCBSI3b MEXK/1y CBOM-CTBaMHU BEILIECTB B PA3HBIX arperaTHBIX
COCTOSIHUSIX M UX aTOM- HO-MOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOS-

HUU BOJBI.
Hemoncmpayuu
1. Habnronenre 6poyHOBCKOTO JBHYKEHUS.
2. Habmonenue nuddysuu.
3. Habmonenue sIBIICHUN, OOBSICHSIONIUXCS TPUTSHKCHUEM WA OTTAIIKUBAHUEM YaCTHI]
BEIIIECTBA.
Jlabopamopnusie pabomsl u onvimul
1. Ouenka quaMmeTpa aToMa METOJIOM PAZIOB (C UCIOIb30BaHUEM GoTorpaduii).
2. OTBITHI MO0 HAOTIOJICHUIO TETUIOBOTO PACITUPEHHUS ra30B.
3. OnbBITE O O0OHAPYIKESHUTIO JSHUCTBUS CHJI MOJICKYJIISIDHOTO TIPH- TSHKCHUS.

Pa3znen 3. /IBH:keHHe M B3aUMOJIeiicTBHE TeJl

Mexanudeckoe aBUWKEHHUE. PaBHOMeEpHOEe U HepaBHOMEpHOE ABMKeHHE. CKOpPOCTb.
CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. PacyéT myTH U BpeMeHH JBUKECHUS.

SIBnenne uHepuuu. 3aKOH MHEpUUU. B3anMoaelcTBHE Ten KakK NpUYUHA W3MEHEHUs
CKOPOCTH JIBMKEHUs Tesl. Macca kak Mepa HHepTHOCTHU Tena. [ImoTHocTh BemiecTBa. CBA3b
IUIOTHOCTH C KOJIU-YECTBOM MOJIEKYJ B €IUHUIIE 00BEMA BEIIECTBA.

Cuna Kak XapakTepUCTHKa B3aumojiecTBus Ten. Cuiia ynpyro- ¢Ttd u 3akoH ['yka.
HN3mepenne cuitbl ¢ TOMOIIBIO TMHAMOMETpa. SIB-JIeHUEe TATOTSHUS U cuia TspkecTH. Cua
TshKecTH Ha Apyrux mia- Herax (MC). Bec tena. HeBecomocTs. CrioxkeHue cuil, HarpaBJIeH-
HBIX 110 OJIHOW mpsiMoi. PaBHoneicTByromas cui. Cuna TpeHus. TpeHue CKOIbXKEHUS U
Tpenue nokosi. Tpenue B npupoze u texuuke (MC).

Hdemoncmpayuu

1. HaGarogeHrne MeXaHH4eCKOro IBMYKEHUS Tella.

2. IamepeHune CKOpOCTH MPSIMOJIUHEHHOTO JBUKCHUS.

3. HabGmronenue siBneHUsI UHEPIUH.

4. HaGmroneHne M3MEHEHHsS CKOPOCTH TPH B3auMOJIeHCTBUM Tell. 5. CpaBHEHHE Macc IO

B3aHMMOJCHCTBUIO TEI.

6. CioxeHure cuJl, HallpaBJICHHBIX 11O OJTHOM TPSIMOA.

Jlabopamopuvie padbomsl u onvimol
1. Omnpenenenue CKOpPOCTH PABHOMEPHOTO [JBMXKEHHUs (IIapuka B JKMAKOCTH, MOJEIHU
3



AIEKTPHUECKOr0 aBTOMOOWIISI U T. 11.).

2. OmnpeneneHne cpeHEH CKOPOCTH CKOJIBXKEHHSI OpycKa WIIM IIa- pUKa MO0 HAKJIOHHOM
IUIOCKOCTH.

3. OnpeneneHye IIOTHOCTH TBEPAOIO Tea.

4. OnspITbl, J€MOHCTPUPYIOLIUE 3aBUCHUMOCTb pacTsKeHUs (ze- (popManmu) Opy>KUHBI OT
NIPWIOKEHHOMN CHUJIBI.

5. OneIThl, AEMOHCTPUPYIOILLINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIb-KEHUSI OT Beca Tejla U
XapaKTepa CONPUKACAIOIINXCS ITIOBEPX- HOCTEH .

Pa3nen 4. JlaByieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB

HaBnenue. CnocoObl yMEHBIIIEHUS U YBEJIUUYEHUS JaBieHUs. [[aB- 1eHue rasa. 3aBUCUMOCTD
naBlieHHUs Ta3za oT oO0béma, Temmeparypsl. llepemada pmaBieHust TBEPABIMHU TeEJIaMHU,
JKMIKOCTAMM M raszamu. 3akoH Ilackans. ITHeBMaTHueckyue MamuHbl. 3aBUCUMOCTD JaBJIC-
HUS KUJKOCTH OT riryounbl. ['mapocratmyeckuii mapasokc. Coo0- IIaromuecs: coCyabl.
I'mppaBnnyeckue MEXaHU3MBI.

Atmocdepa 3emnu u atmocdepHoe naBieHue. [IpudauHbI Cylie- CTBOBaHUS BO3TYIIHON
06onoukun 3emsn. OmnbiTr  Toppuuemnu. W3- wmepenue arMochepHOro AaBiICHUS.
3aBUCUMOCTh aTMOC(EpPHOTr0 IaBJICHHs OT BBICOTHI HaJ ypoBHeM Mops. IIpuGopsr mist
M3MEpeHUs: aTMOC(HEPHOTO JTaBICHUS.

JleicTBHe »XKMIAKOCTM M Ta3a Ha MNOIpyXKEHHOE B HHUX TeJo. Brltan- KuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. IlnaBanue Ten. Bo3nyxomiaBaHnue.

Hemoncmpayuu
. 3aBUCUMOCTb JaBJICHUS Ira3a OT TEMIIEpaTyphl.

. Ilepenaua naBiaeHus )KUJIKOCTHIO U Fa30M.

. CooOmaronuecs cocynbl. 4. I'mapaBianyeckuii mpecc.

. [IposiBnenue necTBusl aTMOCHEPHOTO JaBJIECHUS.

. 3aBUCUMOCTB BBITAIKMBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Teja ¥ IIIOTHOCTH
JKUJIKOCTH.

. PaBeHCTBO BBITaJIKMBAIONIEH CUJIbI BECY BBITECHEHHON YKUJIKO- CTH.

8. YcnoBue niaBaHMs TeJl: IJIABAHUE WM MOTPY’KEHHUE TeJl B 3a-BUCUMOCTU OT COOTHOILIEHMS

IUIOTHOCTEM TeJa U KUJKOCTH.

Jlabopamopnusie pabomuvt u onvimusl
1. VccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJE OT 00bEMa NOrpy- )KEHHON B KHUJIKOCTh 4YaCTH

TeJa.

2. OnpeneneHue BbITAJKUBAIOMIEH CHIIbI, JACUCTBYIOIIEH Ha Teno, IOTpy>KEHHOE B

JKUJIKOCTb.

3. IlpoBepka HE3aBHCUMOCTH BBITAJIIKUBAIOMICH CHIIBI, JACUCTBYIO- IIEH Ha TEIO B

JKMJIKOCTH, OT MacChl TeJja.

4. OnubITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBL, JEHCTBYIOIIEH HA TEO

B )KMJKOCTH, OT 00BbEMA NOTpy- KEHHOHN B )KUAKOCTh YaCTH TeJIa U OT INIOTHOCTH >KUIKOCTH.
5. KonctpyupoBanue apeomerpa WIM KOHCTPYUPOBAHME JIOAKM U OIpeieseHue e&

Irpy30I0AbEMHOCTH.

OO OTWN P

\l

Paznen 5. Padora u MomHOCTh. JHeprus

Mexannueckasi padota. MOIITHOCTb.

I[IpocThie MeXaHWU3MBI: pbIYaAr, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHs
peraara. [lpuMeHeHme mpaBUiIa paBHOBECHsS pblyara K OJOKY. «30JI0TO€ MPaBUIO»
Mmexanuku. KIT/] mpocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanndeckas sHeprusi. KuHeTtnmueckass M NOTEHIMalIbHAsA AHEp- rus. lIpeBpamienue
OJTHOTO BH/JIa MEXAHUYECKOUN PHEPrUM B APYTroii. 3aKOH COXPAHEHUS PHEPTUU B MEXaHUKE.

Hemoncmpayuu

1. ITIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomsl u onvimol



1. Omnpegenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM [BHXKE- HUU Tela MO
TOPU30HTAILHOU ITIOBEPXHOCTH.

2. UccnenoBanue ycinoBui paBHOBecus prruara.3. M3mepenue KI1/]

HaKJIOHHOM MJIOCKOCTH.

4. zyuyeHue 3aKkOHA COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

8 Kiaacc

Pa3nen 6. TenioBble siBJIeHUS

OCHOBHBIE ITOJIOYKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHM CTPOCHUS BelliecTBa. Macca
U pasMepbl arToMOB W MOJIeKyJl. ONbIThl, NOATBEPKIAIOIINE OCHOBHBIE IOJOXKEHUS
MOJIEKYJISIPHO-KMHETHYE- CKOM TEOPUM.

Monenu TBEPAOro, >KUIKOTO U ra3000pa3HOro COCTOSIHUIM Bellle- cTBa. Kpucramindyeckue
u amopdHbie Tena. OOBsICHEHHE CBOMCTB ra3oB, KHUAKOCTEH M TBEPIBIX TEJl HAa OCHOBE
MOJIOKEHUN MOJIEKY- JISIPHO-KMHETU4YeCcKol Teopuu. CMauyMBaHUE M KalWUISIpHBIE SIBJIE-
Husl. TeruioBoe pacluIMpeHue U cKaTue.

Temneparypa. CBsi3p TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOIO [JBH- JXE€HUS YACTHL.
BuyTtpennsisi sHeprus. CriocoObl M3MEHEHHUsI BHYTPEHHEH »SHEpruu: TeIionepenadya M
coBeplleHue padoThl. Buapl Tenonepenayn: TeNI0NPOBOAHOCTh, KOHBEKIIUS, U3IyUECHHUE.

KonunuecTtBo TemnoTel. YaenbHas TEIMIOEMKOCTh BellecTBa. Te- MIIOOOMEH W TEIIoBOE
paBHOBecue. YpaBHEHHE TeIuioBoro OamaHca. [lnaBneHue u oTBep/eBaHHE KPUCTATUTMYECKUX
BELIECTB. Y IeJbHas TemioTa miasieHus. [lapoodbpazosanue u konnencauus Mcnapenue (MC).
Kurnienue. YenpHasi TeIUioTa MapooOpa3oBaHMs. 3aBUCUMOCTh TEMIIEPaTyphl KHIICHHS OT
aTMOC(EepHOTrO JaBIICHUS.

BnaxnocTts BO3ayXa.

OHeprus TonauBa. Y AejabHasi TEIJI0Ta CrOpaHus.

[Mpunnumner padotsl TermnoBbix aBurareneit KIIJ temmoBoro nBurarens. TeruioBwie
JIBUTATEJIN U 3alliuTa okpyxatomiei cpenst (MC).

3aKOH COXpaHEHUSI U MPEeBpalleHUs] YIHEPIUHU B TEIUIOBBIX Ipo-1lieccax (MC).

Hemoncmpayuu

1. HaGmronenue OpoyHOBCKOro JBH>KeHus. 2. Habmonenue

updy3un.

3. HabGnronenue siBIEHUM cMadyMBaHUS U KaMUJUISIPHBIX SIBIIE- HUH.

4. HabGmroneHune TEIIOBOTO PACIIUPEHUS TEIl.

5. 3MeHeHue 1aBieHus ra3a Ipu U3MEHEHNH 00bEMa U HarpeBa- HUM WIIN OXJIAXKICHUH.

6. [IpaBuna u3mMepeHus TeMnepatypsl. 7. Buasl Tennonepenaydn.

8. Oxna)kJieHue Ipy COBEPIICHUN PabOThI.

9. HarpeBanue npu coBepuieHuH padoTel BHemrHUMU cuiiamu. 10. CpaBHeHUE
TEIUIOEMKOCTEN pa3INYHbIX BEIIECTB.

11. HaGnroneHue KUIIEHUA.
12. HaGmroneHue nMocTOSHCTBA TEMIIEpaTyphbl MPH IJIABJICHHUH.
13. Mojenu TeIIoBEIX ABUraTENE.
Jlabopamopnusie pabomsl u onvimot
1. OneITEl O OOHAPYKEHUIO JESUCTBUS CUJI MOJIEKYJISIPHOTO MPU-TSIHKESHUS.
2. OIBITHI IO BEIPAIIMBAHUIO KPUCTAJUIOB MOBAPESHHOW COJIM MJIH caxapa.
3. OnBITH O HAOIIOJCHUIO TETUIOBOTO PACIIUPEHHUS Ta30B, KHUJI- KOCTEH U TBEPIBIX TEI.
4. OnpeneneHye JaBJI€HUs BO3AyxXa B OaJlJIOHE LITIPHUIIA.
5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJIE€HUS BO3AYyXaoT €ro 00bEMa U HarpeBaHMs
WJIA OXJIAXKICHHUS.

6. TIlpoBepka THUIIOTE3bl JIMHEWHOW 3aBUCHMOCTH JUIMHBI CTOJOWKA KHUJIKOCTH B
TEepPMOMETPUUECKON TPyOKe OT TEMIIEPaTypBhl.

7. HaGmionenue u3MEHEHHUsI BHYTPEHHEH SHEpPrHUU Tella B pe3ysib- TaTe€ TeIUIoNeperadyd u
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paboTHI BHEITHUX CHUII.
8. UccnenoBanue sIBJICHUS TEIIIOOOMEHA IIPU CMEIIMBAHUU XO-JIOJHOU U TOPSTYEi BOMBI.
9. Ompenenenne KOIMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW IPH TEINIOOOMEHE C HarpeThiM
METAJUTMYECKUM IUITUHIPOM.
10. Omnpenenenue ynenpbHON TemnoémMkocTH BemectBa. 11. VccrmemoBanue
rpolecca ucrnapeHus.
12. OmnpeneneHue OTHOCUTEIBHOM BIAXHOCTH Bo3ayxa. 13. OmpenencHue
YACIBHOM TEIJIOTHI TUTABJICHUS JIbJIA.

Pa3znen 7. DiaexkTpuyeckue 1 MAarHUTHbIE SIBJEHHUS

Onektpuszanus Tei. JBa poaa 3neKTpUUecKUX 3apsiaoB. BzauMo- neiicTBre 3apsiKEeHHBIX TEl.
3akoH KysoHa (3aBUCHMOCTb CHJIBI B3AaUMOJCUCTBHUSI 3apSKEHHBIX TEJl OT BEJIMYUHBI 3aps0B U
paccTo- STHUSI MKy TEJIaMU).

Dnexktpuueckoe nosue. Hanpssk@HHOCTH dnekTpuyeckoro nois. [puHiun cynepno3unuu
SJIEKTPUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyueckux 3apsi/ioB. DJIE€MEHTAapHbIN 3JIEKTpu4e- cKui 3apsan. CtpoeHue
aroma. [IpoBOAHMKH U IUAJIEKTPUKU. 3aKOH COXPAHEHUS SIIEKTPUUYECKOTO 3apsaa.

DJEeKTPUUECKUN TOK. YCIOBHUSL CYLIECTBOBAHUS SJIEKTPUYECKOro TOKa. MCTOYHHKM
IMOCTOSIHHOTO TOKa. JIeficTBUSI 3JIEKTpUYECKOTO TOKa (TEIUIOBOE, XMMHUUYECKOE, MAarHUTHOE).
DJIEKTPUUECKUM TOKB KHUJKOCTIX U ra3ax.

Onekrpuueckasa uenb. Cuia Toka. OlIeKTpHuueckoe HanpsbkeHue. ConpoTUBIICHUE
IIPOBOJAHUKA. YJEJIbHOE CONPOTHMBJICHHE BellecTBa. 3akoH Oma Uil ydyacTKa LeIu.
[TocnenoBarenbHOE U TTapaICIbHOE COSIMHEHUE TPOBOTHUKOB.

PaGoTa m MOIIHOCTH PJIEKTPHUYECKOro TOKa. 3akoH Jkoyisi— JleHna. DneKTpudeckue
LIETTH ¥ TTIOTPEOUTEITH JICKTPUISCKOUN dHEP-THUH B ObITY. KOpOoTKOE 3aMBIKaHHUE.

[ToctosiHuble MarHuThl. B3auMojeiicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJie.
MaruuTHOe nose 3eMJId U €ro 3HaueHue I xKU3HU Ha 3emuie. OnbIT Opcreaa. MarHuTHoe 1osie
DJIEKTPUYECKOTO TOKa. [IpuMeHeHHe SJIEKTPOMAarHuTOB B TeXHUKeE. JlecTBHE Mar- HUTHOTO
MOJi1 Ha NPOBOJHUK C TOKOM. OJIEKTPOJBUraTeldb MOCTOSAH- HOro Toka. Mcronbp3oBaHue
AJIEKTPOJBUTATENIEH B TEXHUUYECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

neiTel  @Papanesa. SBieHue dDIEKTPOMarHUTHOW wuHAyKuuM. lIpa- Bumo Jlenna.
OnexkTporerHepatop. CriocoObl MOTyUYEHUS DIISKTPUIES- CKOM YHEPTrUr. DICKTPOCTAHIIMU Ha
BO300OHOBIISIEMBIX UCTOUYHUKAX YHEPTHUU.

Hemoncmpayuu

1. DOnekrtpuzanus Tel.

2. JIBa polia 3JIEKTPUYCSCKUX 3apsiIOB U B3aUMOJICHCTBUE 3aps- KCHHBIX TEI.

3. YcTpoiicTBO U eiicTBUE JIeKTpocKona. 4. DIeKTpocTaTHIecKast

WHIYKIIHSL.

5. 3akoH coxXpaHEHHUs IEKTPUUYECKUX 3apPsIOB.

6. [TpOoBOTHUKY U AUAICKTPUKHU.

7. MonenupoBaHHe CHJIOBBIX JIMHUH dJIeKTpudeckoro noust. 8. McTtouHukn

MMOCTOSTHHOTO TOKaA.

9. JIeiCcTBUSI DJIEKTPHUISCKOTO TOKA.

10. DnexTpudecKuii TOK B )KUJIKOCTH .

11. T"a30BBbIit pa3psa.
12. 3MepeHue CUITbI TOKa aMIIEPMETPOM.
13. V3mepeHne SIeKTPHUECKOTO HAIpsDKEHHUS BOJIbTMETpoM. 14. Peoctat m mara3uH
COMPOTUBJICHUM.
15. BzaumMopelcTBrE MOCTOSIHHBIX MarHUTOB.
16. MoaenupoBaHrue HEBO3MOKHOCTH pa3/IeIICHUs MTOJIOCOB MarHuTa.
17. MonenupoBaHue MarHUTHBIX TOJICH MOCTOSHHBIX MarHUTOB. 18. OneIT Dpcrena.
19. MaruuTHOE 10JIe TOKa. DJIEKTPOMAarHHuT.
20. JlelicTBHE MarHUTHOTO TOJISI HA MMPOBOJHUK ¢ TOKOM. 21. DJIEKTpOoaABUTATEIH



IMOCTOSTHHOTO TOKa.
22. ViccnenoBaHue sIBJICHUS DJIEKTPOMATHUTHOW WHIYKIIHH.
23. Omnbrtel Dapajes.
24. 3aBUCUMOCTH HaNpaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHUI €ro BOSHUKHOBEHHS.
25. DyieKTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnuvie pabomsl u onvimol
. OnBITHI 110 HAOJIOJICHUIO JIEKTPU3AIMH TEJI HHIYKIIMEH U MPU CONPUKOCHOBEHHH.
. UccnenoBanue NEWCTBUS JSKTPUUECKOTO TIOJISI HA MIPOBOJHUKU U JTUIJICKTPUKH.

Coopka u mpoBepKa pabOThI AJIESKTPUIECKOMN IEMH MOCTOSIHHOTO TOKA.
. I3MepeHue u peryaupoBaHue CHJIbI TOKA.
. U3mepenue u peryanpoBaHue HAMPSHKCHHUS.

. HMccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYLIEro 4e€pe3 PE3UCTOpP, OT COINPOTUBIICHUSA
pE3UCTOpa U HAIIPSIKEHUS HA PE3UCTOPE.
7. OnpIThl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD 3JIEKTPUUYECKOI'O CO- MPOTUBIICHUS IPOBOJHUKA
OT €ro JUIMHBI, IIOLIAIH IIONIEPEYHOr0 CEYEHU U MaTepraa.
8. [IpoBepka mpaBuIIa CIOKEHHS HAMPSKEHUH TIPH TTOCJIE0BATEIIFHOM COSIUHEHUH JIBYX
pE3UCTOPOB.
9. [IpoBepka mpaBwiIa AJ1s1 CUIIBI TOKA TIPU HNAPAJUIETHOM COSIUHEHUU PE3UCTOPOB.
10. Onpenenenne pabOTHI NEKTPUIECKOTO TOKA, UIYIIETO Yepe3 pe3rucTop.
11. Onpenenenne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BbIACIISIEMOM Ha PE3UCTOPE.
12. VccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO Yepe3 JIaM-0YKY, OT HAIllPsKEHUS
Ha HEH.
13. Onpenenenne KII/] nHarpeBaresi.
14. UccnenoBanrie MarHUTHOTO B3aUMOJEHUCTBUSI IOCTOSIHHBIX MarHUTOB.
15. M3yyeHue MarHUTHOI'O IIOJII MOCTOSIHHBIX MAarHUTOB MNpPU HUX OOBEAUHEHUH U
pa3aesieHuu.
16. HccnenoBanue 1efCcTBUS AJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY .
17. OneIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI B3aUMOJI€- CTBUS KaTYIIKH C TOKOM
W MarHuTa OT CUJIbI TOKA U HAIlpaBJie- HUsI TOKA B KATYIIKE.
18. N3ydeHue neicTBUS MarHUTHOTO IIOJIs HA TPOBOJHHK ¢ TOKoM. 19. KoHcTpynpoBanue u
M3y4yeHUE pabOoThI AJIEKTPOABUTATEIIS.
20. N3mepenne KIIJ[ a5ekTpoiBUraTeIbHOM YCTaHOBKH.
21. OnbITHI IO HWCCIIENOBAHUIO SIBJICHUSI AJIEKTPOMArHUTHOW HWHIIYK- IIUM: HCCIICTOBaHUE
W3MEHEHHUI 3HAaYE€HUS U HAIIPaBJICHUS] NH- IYKIIMOHHOTO TOKA.

OURWN R

9 kiacc

Pa3nen 8. Mexannueckue siBJeHHS

Mexannueckoe ABmkeHue. MarepuanbHas Touka. Cucrema oT- cuéta. OTHOCUTEIBHOCTD
MEXaHUYECKOr0 JBUXKEHHUS. PaBHOMEpHOE TmpsiMONMHENWHOE ABWXKEeHHEe. HepaBHOMepHOE
HpHMOHHHeﬁHOG JBU- JKCHUC. Cpelesm U MTTHOBCHHAasI CKOpOCTI) TCJIa HpI/I HepaBHOMep— HOM
JOBWKCHUHU.

Yckopenue. PaBHOyckopeHHOE mpsiMoJiMHeHHoe aBukeHue. CBo- 60JgHOE mNajJeHue.
OnbiTe! [Nanuines.

PaBHOMepHOE ABMXKEHHE MO OKpYX HOCTH. Ilepmoa u yvacrora 06- pamenus. JIuneitnas u
yIJI0Basi CKOPOCTU. LIEeHTpOoCTpEMUTEIIBHOE YCKOPEHHE.

Ilepseiii 3akoH HproToHa. Bropoit 3akoH Hetorona. Tperuit 3a- koH Herorona. IIpuHiun
CYIIEpPIO3ULINN CHII.

Cuna ynpyrocty. 3akoH ['yka. Cuia TpeHHUs: cujia TPEHUSI CKOJIb- KECHHUS, CUJIa TPECHUS
MOKOSI, IPyTHe BUJIbI TPEHUS.

Cuna TSODKECTH M 3aKOH BCEMHPHOI'O TSATOTEHUS. Y CKOPEHHUE CBO- OOJHOTO MaJeHUs.
Jemxenue manetr Bokpyr Comnana (MC). IlepBas kocMudeckasi ckopocth. HeBecoMocTh u
IEPErPy3KHU.



PaBHOBecHe MaTepuanbHOUN TOUYKH. AOCOIIOTHO TBEpAOE Teso. PaBHOBecue TBEPAOTO Tela ¢
3aKpEIIEHHON OCBIO BpauieHus. Mo- MeHT cuibl. LleHTp TskecTu.

Nmnynbc Tena. U3menenue nmmnynbca. Mnysbe cuinbl. 3aKOH COXpaHEHUsI UMITYJbCa.
PeaktuBnoe asmxenue (MC).

Mexanuueckas padora 1 MolHOCTb. PaboTta cui TsKecTH, ynpy-roctu, TpeHus. CBsi3b
SHepruu U padotsl. IloTeHIManbHas SHEpPrusiTena, OJAHATOIO HaJl MOBEPXHOCTHIO 3€MIIH.
IlorennuanbHast dSHeprust cxkaroid npyxuHel. KuHernueckass osHeprusa. Teopema o
KHHETUYECKOMN SHEPIrUuMu. 3aKOH COXPaHEHUsI MEXaHUUYECKOU IHEPIUM.

Hdemoncmpayuu

1. HaGmroneHne MexaHu4eCcKoro JIBUXKEHHUSI TeJla OTHOCUTEIIbHO Pa3HbIX TeJl OTCUETA

2. CpaBHeHHME MYTE€H M TPACKTOPUN JABMIKEHUS OJHOTO M TOTO YKETeJa OTHOCHUTEIBHO Pa3HbBIX
TeJ OTCYéTa

3. 3MepeHne CKOpOCTH U YCKOPEHUs MPSAMOJIUHEHHOro JBUKE- HUSL.

4. VccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOI'O JIBHXKEHUS -

5. HaGnronenue nBH>XEHUs Tejla O OKPY>KHOCTH.

6. HaGnroieHne MexaHn4eCKuX SIBIICHHUH, TPOUCXOSIINX B CU- cTeMe oTcuéra « Tenexkay nmpu
€€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTEIBHO KaOUHETa (PU3UKHU.

7. 3aBUCHUMOCTb YCKOpPEHUS Te€jla OT MaccChl Te€ja M JIEHCTBYIOLIEH HA HETO CUJIBI.

8. HaOmronenue paBeHCTBa cuil NpU B3auMozeicTBuM Teil. 9. M3mMeHeHue Beca Tena

IIpA YCKOPEHHOM JIBUKECHHH.

10. Ilepenaya uMnyiabca Opy B3aUMOICHCTBUH TEJI.
11. IIpeoOpa3oBaHus SHEPIUU NPU B3aUMOACHCTBUM TEIl.
12 CoxpaHeHne UMITyIbca NPy HEYIPyroM B3aUMOJCHCTBUH.
13. CoxpaHeHne uMIyabca Mpu abCOTIOTHO yIPYrOM B3auMOJCH-CTBUU.
14. HaOmronenue peaKTUBHOTO ABMKCHUS.
15. CoxpaHeHre MEXaHMYECKOH IHEPTUH Mpu cBoOOHOM maneHuu. 16. CoxpaHnenue
MEXaHUYECKON YHEPIrUM NpPHU ABMXKEHUM TeJIA O],
JICUCTBUEM IIPY>KUHBI.

Jlabopamopnusie pabomuvt u onvimusl

1. KoHcTpyupoBaHHue TpakTa /Uil pa3rOHa W JajbHEHIIEro paBHO- MEPHOTO JBUXKECHUS
HIapyuKa WUJIN TEIEKKHU.

2. OmnpenernieHre CpeIHEH CKOPOCTH CKOJBKEHUSI OpycKa WIIM JBH- )KEHHUsS IIapHKa 10
HAKJIOHHOM INIOCKOCTH.

3. Ompenenenne yCKOpPEHHs Tena IPU PaBHOYCKOPEHHOM JIBMDKEHHHU I10 HAKJIOHHOMN
IUIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU IIpU PaBHOYCKOPEHHOM JBHI)KEHUU 0e3
Ha4aJIbHON CKOPOCTH.

5. [IpoBepka runoTesbl: €Ciiv IIPU PaBHOYCKOPEHHOM JABUKEHUHN 0€3 HadyaJIbHON CKOPOCTHU
IIyTH OTHOCSITCA KaK psiJ HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU
OJIHA- KOBBI.

6. HccnenoBaHue 3aBHCUMOCTH CHJIBI TPEHUSI CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JTaBJICHUS.

7. Omnpenenenue kod(puMeHTa TpeHUs1 CKoJIbxeHus. 8 OmnpeneneHue

JKECTKOCTH MPYKUHBI.

9. Onpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIB)KEHUU TeJla [0 TOPU30HTAIbHOM
MMOBEPXHOCTH.

10. Ompenenenue paOOTHI CHUJIBI YIPYTOCTH NpPU IOJABEME Ipy3a C HCHOIB30BAaHHUEM
HEIMOJABM)KHOTO U MOJBHYXHOTO OJIOKOB.
11. M3yyeHue 3aKOHA COXpPaHEHUSI SHEPTUH .

Pasznen 9. Mexannueckue KoJIe0aHUS U BOJTHBI
KonebarenpHoe aBmxkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: MEPHUO, 4acTOTa,



aMIuTuTYJa. MareMaTHUecKuii W NOPYXKUHHBIM MasTHUKU. [IpeBpaiieHue sHEpruv npu
KOJe0aTeIbHOM JIBMYKCHUM.

3aryxatoniue koinebanus. Beinyxnennsie kosnedanus. Pezonanc. Mexanudeckue BOJIHBI.
CBoiicTBa MexaHn4yeckux BOJIH. [Ipo- nonbHbBIEe W 1monepedyHble BOJHBI. J[JIMHA BOJIHBI U
CKOPOCTB €€ pac-IpOoCTpaHeHUsl. MeXaHUYeCKHE BOJIHBI B TBEPAOM TEJIE, CEUCMUYE-
ckue BostHbI (MC).

3Byk. ['pomMKkoCTh 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. MH- ¢ppa3ByK U yIbTpa3ByK.

emoncmpayuu

1. HabGmiogenue koyie0aHUN Ted MOJ A€HCTBHEM CHJIbI TSIKECTHUU CHUIIBI YIIPYTOCTH.

2. HaGmronenue konebanuii rpy3a Ha HUTH M Ha IPY)KUHE .

3. HabmroieHre BBIHYK/ICHHBIX KOJICOaHUN U pe30HAHCa.

4. PacipocTpaHEHHE MPOJOIBHBIX U IMOMEPEUHBIX BOJH (HAa MOJE-JH).

5. HaOntonenne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTBL. 6. AKYCTHYECKHA

pe30HaHC.

Jlabopamopnsie padbomuvt u onvimeol

1. Omnpenenenue 4acToThl U epuoaa KojaeOaHU MaTeMaTHYECKO- 'O MasiTHHUKA.

2. OnpeneneHne 4acTOTHI M IEPUO/Ia KOJICOAHUH IIPY>KUHHOTO Ma SITHUKA

3. UccnenoBanre 3aBUCUMOCTH MEPHO/1a KoJIeOaHW TOABEIICHHO- 'O K HUTH I'Py3a OT JUTHHBI
HUTH.

4. VccnenoBaHue 3aBHCHMOCTHU IlepHoa KOJIEOaHUI NPY>KUHHOTO MasiTHUKa OT MacChl
rpysa.

5. IIpoBepka HE3aBUCUMOCTHU II€pHoOJa KoJieOaHUIl rpy3a, MOABE- IMIEHHOTO K HUTH, OT
Macchl rpysa.

6. OnBITHI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD IIEPHUOJA KOJICOAHUH MPYKUHHOTO MasiTHUKA
OT MAaCCBI TPy3a U KECTKOCTH TIPYKUHBI.

7. I3mepeHue yckopeHus cBOOOHOrO majeHusl.

Pa3nen 10. D1eKTpOMArHUTHOE MOJI€ M 3J1€KTPOMATHUTHBIE BOJIHBI

DJEKTPOMArHUTHOE TOJIe. DIEKTPOMAarHUTHBIE BOJTHBI. CBOMCTBA AJIIEKTPOMArHUTHBIX BOJIH.
[IIxana 371€KTpOMarHuTHHIX BOJIH. Mc- moib30BaHME 371€KTPOMArHUTHBIX BOJIH SIS COTOBOM
CBSI3H.

DnekTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoaHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu

1. CBoiicTBa >JI€KTPOMArHUTHBIX BOJIH.

2. BomHOBBIC cBOlcTBa cBeta. Jlabopamophuvie pabomovt u

onvimol

1 N3ydeHne CBOMCTB AJEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MO-OUIIBHOTO TenedoHa.

Paznen 11. CBeToBbIe fiBJICHUA

JlydyeBast moaens cBeta. Mcrtounuku ceera. IIpsamMonuHeliHOe pac- IpOCTpaHEHUE CBETA.
3armenusa CosHna u Jlynsl. OTpaxkenune cBe- Ta. [Iimockoe 3epkanio. 3aKOH OTpayKeHUs
CBeTa.

IIpenominenue cBerta. 3akoH npeaomieHus ceeta. [lonHoe BHY- TpeHHee OTpakKEHHUE CBETA.
Hcnonb3oBaHue MOIHOTO BHYTPEHHETO OTPA’KEHUS B OITUYECKHUX CBETOBOJAX.

JIunza. Xox nyueit B nmH3e. OnTtuueckas cuctema ¢oroanmapa- Ta, MHKPOCKOINa U
teneckona (MC). I'nma3 kak ontudeckas cucreMa. bInm3opykocTh U JaJIbHO30PKOCTb.

Pasznoxxenue Oenoro csera B cnektp. OnbiTel HbloToHa. Criojke- HHUE CHEKTpajIbHBIX
uBeToB. /{ucnepcus cera.

Hdemoncmpayuu

1. IIpssiMmonuHetHOEe pacnpOCTpaHEHUE CBETA.

2. OTpaxxeHue cBeTa.

3. I[lomyyeHnune n300pakeHUN B MJIOCKOM, BOTHYTOM U BBIITYKJIOM3€pKajax.

4. IlpenomiieHue cBera.



OnTUYEeCKUU CBETOBO.
Xoa ny4ded B coOOMparoiiet JTuH3eE.
XoJ1 Iydel B pacCEeUBarOIIEH JIMH3E.
[Nonyuenue n3o6pa>keHuil C TOMOIIBIO JIMH3.
[Ipunnun aeicTBus ¢oToanmapara, MUKPOCKOIIA U TEJIECKO-TIa.
10. Monens rnasa.
11. Pa3noxenue 6€10ro cBETa B CIIEKTP.
12. Tlosy4eHue 6esoro cBeTa MPH CIOKEHHUH CBETa Pa3HbIX IIBETOB.
Jlabopamopnsie padbomst u onvimeot
1. UccnenoBanue 3aBUCMMOCTH yTJia OTPa)KEHHUsI CBETOBOIO JIy4aoT yTJla MaJICHUS.
2. 3yuenue xapakTepuCTUK U300paKeHHUsI TIpeaIMeTa B INIOCKOM 3€pKaJIe.
3. MccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMJIEHUSI CBETOBOIO JIy-4a OT yIJla [aJeHUs Ha
TPaHUIIE «BO3AYyX—CTEKIION.
. [Nomyyenne n300paxeHUM C TTOMOIIBIO COOHUPArONIEeH JIMH3BI.
. Onpenenenne GOKyCHOTO PACCTOSTHUSI U ONITHYECKOM CHIIBI CO-Ouparoeil JTNH3HI.
. OnBITBI O Pa3I0KEHUIO OEJI0r0 CBETa B CIEKTP.
. OnBITHI IO BOCIIPUSITUIO LIBETA MPEAMETOB IIPH UX HAOIIOACHUHN Yepe3 IIBETOBBIC (PUITBTPHIL.

O © N ow

N O o

Pasznen 12. KpanroBbie siBJIeHUA

Omnbitel Pe3zepdopaa u mnanerapuas moaens aroma. Mojens ato-ma bopa. Mcniyckanue u
rnoryoiieHue ceera aromoM. KBautel. JIu- HeHYaThie CIEKTPHI.

PanunoakTtuBHOCTE. Anb(da-, Oera- U ramma-usirydeHusi. CTpoe- HUE aTOMHOTO sjpa.
HyxJioHHas Mmoziesib aTOMHOTO siapa. M30Tonsl.

PanunoaktuBHbIe npeBpalieHus. llepruon momypacnaga aTOMHBIX SAEp.

SlnepHble peaknuu. 3aKOHBI COXpPAaHEHHsS 3apsSAOBOTO M MacCOBO- 'O YHCEN. DHEprus
CBSI3M aTOMHBIX sifiep. CBsi3b Macchl M SHepruu. Peakuuu cuHTE3a WU JI€JICHUS sAep.
Hctounuku suepruu Comnna u 38310 (MC).

Snepnast sHepretuka. JleMcTBUsT paJMOAKTUBHBIX H3JIYYEHUUN Ha KUBBIE OPraHU3MBbI
(MO).

Hemoncmpayuu
. CHeKTpbl U3IyUY€HUS U MOTJIOIICHUS.

. CrekTpsl pa3Iu4HbIX ra30B.

. CnexTp BOOpOAA.

. Habnronenue tpexkoB B kamepe BusibcoHa.

. Paborta cu€Trunka HOHU3MPYIONINX U3JTYUYEHUH.

. Peructpauus usnydeHuss OpUpOAHBIX MUHEPAIOB U MPOIYK-TOB.

Jlabopamopnusvie pabomsr u onvimot

1. HaGmroneHue CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB M3JIyde-HUS.

2. UccnenoBaHue TpeKOB: U3MEPEHUE SHEPTUN YACTHULIBI IO TOP-MO3HOMY MyTH (T10
dboTorpadusim).

3. 3mepenue paanoakTUBHOTO (oHa.
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IHoBTOpPUTE/IBbHO-0000 a0 MOYJIb

[ToBTOpHUTEIHLHO-0000IIAIONINN MOYJIb IPEIHA3HAYEH JJIsI CHU-CTEMaTH3aMN U 0000IIeHUs
MPEIMETHOTO COJIEp>KaHUS U OMNbITa JESTEIbHOCTH, MPUOOPETEHHOTO NPU U3YUYEHUH BCETO
Kypca Gu3M- KU, a TaKXe JJi1 NOAroToBKHM K OCHOBHOMY IOCYJapCTBEHHOMY 3K- 3aMEHY IO
¢dbuszuke 175 00ydaromuxcs, BBIOPaBIINX 3TOT yUEOHBIN MpPEIMET.

IIpy wu3yyeHHM JOaHHOrO MOAYJISL pPEaJu3ylTCsl U CHUCTEMATH3U- PYIOTCA BHIBI
JIeATEIIbHOCTH, Ha OCHOBE KOTOPBIX OOECIeYnBaeTCs JOCTHKEHHE NPEeAMETHBIX U
MeTamnpeIMETHBIX TUTAHUPYEMBIX pe- 3yJIbTaTOB 00yueHus, (dhopmupyertcs
€CTECTBEHHO-HAay4YHasi I'PaMOT- HOCTh: OCBOEHHME Hay4HBIX METOJOB MCCJIEIOBAHUS SIBICHUU
MIPUPO- bl ¥ TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHITH (PU3UYSCKUE SIB- JICHUS, TPUMEHSISI



MOJIyYE€HHbIE 3HAaHUS, PelIaTh 3a1a4l, B TOM YHCJIE€ KAUeCTBEHHBIEC U SKCIIEPUMEHTAJILHBIE.
[IpyHUIMNIHATBEHO AESITENBHOCTHBIN XapakTep MaHHOIO pasjena peaju3yercs 3a Cuér
TOTO, YTO y4allluecs BBIMOJHSIOT 3aJlaHUsl, B KOTOPBIX UM Ipeaiaraercs:

- Ha OCHOBE ITOJIyYCHHBIX 3HAHHI Pacrlo3HaBaTh M HAYYHO OOBsIC- HIATh (PU3UYCCKHE SIBJICHUS B
OKpY’Karollel MpUpoOJIe U MOBCE- HEBHOM KU3HHU;

- HMCTOJIb30BaTh HAay4YHbIC METOJBl UCCICAOBAHUS (PU3MUCCKUX SIB-JICHUH, B TOM YHUCIE IS
MIPOBEPKHU THUIIOTE3 M IMOJTYYCHHUS] TEOPE- THUCCKUX BBIBOIOB;

- OOBSICHATHL Hay4YHBIC OCHOBBI HamOoJiee BaXXKHBIX JIOCTMIKEHHH CO- BPEMEHHBIX
TEXHOJIOTHI, HAIpUMEp, NPAKTHYSCKOrO HCHOIb30- BaHUS PA3JIUYHBIX HMCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA Mpe- BpAllCHUs] U COXPAHCHUS BCEX H3BECTHBIX BHIOB
SHEPrHHU.

Kaxkmast w3 TeM JaHHOTO pasjelia BKIOYAeT OSKCIEPUMEHTAILHOE UCCIICIOBaHUC
obobmraromero xapakrepa. Pasmen 3apepiraercsi IpoBeACHUEM JTUArHOCTUYECKOW U OIIEHOYHOM
paboThI 32 KypC OC- HOBHOM IIKOJIBI.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUAYYEBHOI'O IPEJIMETA «®@U3UKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMA

N3yuenne ydeObHOro mnpeaMera «@Pu3Mka» Ha ypOBHE OCHOBHOrO oOmiero oOpa3oBaHUs
JNOJDKHO —o0OecreyuBaTh JOCTHIXKEHHE CIEAYIOUIUMX JIMYHOCTHBIX, METalpeAMETHbIX H
MPEIMETHBIX 00Pa30BATEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

Ilampuomuueckoe éocnumanue:

—IIpOSIBJICHWE HMHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOHN (hu3myecKon
HayKH;

—IIEHHOCTHOE OTHOILIEHHUE K TOCTHKEHUSIM POCCUNCKUX yUEHBIX-(QU3UKOB.
I'pasicoanckoe u Oyxoeno-upaeécmeenHnoe ocnumanue:

—TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCY’KJICHUM OOIIIECTBEHHO- 3HAYMMBIX U dTUYECKHUX
po6seM, CBSI3aHHBIX C MPAKTUUECKUM NPUMEHEHHUEM JIOCTHKEHUN (PU3UKY;

—OCO3HaHNE BAXKHOCTH MOPAIIBHO-3TUYECKUX IPUHIUIIOB B AESITEIBHOCTH YUYEHOTO.
Icmemuueckoe éocnumanue:

—BOCIHPHUITHE ICTETUUECKUX KadyeCcTB (PU3NUECKON HayKHU: €€ TapMOHUYHOTO ITIOCTPOECHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTHU. Ilennocmu nayunozo nosnanus:

—OCO3HaHUE IIEHHOCTH (PU3UYECKON HAyKHU KaK MOIIHOI'O MHCTPYMEHTa MO3HAaHUs MHpa,
OCHOBBI PA3BUTHS TEXHOJIOTHM, BAXKHEH- 1€ COCTABJISIIOIIEH KYJIBTYpPBbI;

—Ppa3BUTHE HAy4YHOI JIIOOO3HATEILHOCTH, HHTEPECA K UCCIIEI0BATEIHLCKOM €ATEIbHOCTH.
Dopmuposanue Kyabmypobl 300P08b51 U IMOUUOHAILBHOZ0 0.1A20NO0IYUUA .
—O0CO3HaHHE IIEHHOCTHU 0€30MacHOro 0opasa >KM3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM MHUpE,
BAXKHOCTH MpaBUJI 6€30MacHOr0 MOBee- HUSI Ha TPAHCIIOPTE, Ha JIOPOTax, C IIEKTPUUECKUM

Y TEIJIOBBIM 000pYyJOBaHUEM B JIOMAIIHUX YCJIOBUSIX;

—c(opMHUpPOBAaHHOCTh HaBbIKA peQIeKCHM, MPU3HAHHME CBOEro Ipa-Ba Ha OMIMOKY M TaKOTO
J)Ke IIpaBa y Apyroro 4ejoBeKa.

Tpyooeoe éocnumanue:

—aKTHBHOE y4acTHE B PEIICHUU MPAaKTUYECKUX 3aJ1a4 (B paMKax CEMbH, IIKOJbI, TOpoja,
Kpasi) TEXHOJIOTUYECKON M COLMAJILHON HaNpaBJIEHHOCTH, TPEOYIOUIMX B TOM YHCIIE U
(buznyecKux 3Ha- HUM;

—MUHTEpEeC K NPAKTUUYECKOMY U3yUYeHHUIO Tpodeccuii, CBI3aHHBIX C (PU3HUKOM.
IKonr10cuueckoe eocnumanue:

—OpHUEHTallMsl Ha NOpUMEHEeHHEe (U3NYECKUX 3HAHUM ISl pellieHus 3ajad B 00JacTu
OKpY’KAaIollEH cpelpl, INJAaHUPOBAHUS IIOCTYIIKOB M OLICHKHU UX BO3MOXHBIX IIOCJICICTBUHN
JJISI OKPY KAKOIIEN CPEJIbI;
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—OCO3HaHHUeE IM100AJIBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIEM U ITyTeH UX PELICHHUS.
Aoanmayun o0yuaroue2oca K U3sMEHAIOUWUMCS YCIOBU-AM COUUATIbHOU

U NPUPOOHOIL Cpeobl.

—TIOTPeOHOCTh BO B3aMMOJCHCTBHHM TIPU BBIOJHEHWU HCCIEIOBa- HUM U IIPOEKTOB
(bu3nueckoil HalpaBIE€HHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;

—IIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 IMPaKTHYE-CKYIO JIeITeIIbHOCTD;

—T10TpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM uucie (Gop- MyJIHpOBaTh HJIEH,
MIOHSTHUSI, TUIIOTE3bl O (PU3NYECKUX 0OBEKTAX U ABJICHUAX;

—O0CO3HaHUE Je(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (QU3UKH;

—TIUJJAaHUPOBAHUE CBOETO Pa3BUTHUsI B NPUOOPETEHNUH HOBBIX (DU3U-UYECKUX 3HAHUM;

—CTpPEeMJICHHUE AaHAJIM3UPOBAaTh M BBISIBISTH B3aUMOCBSI3M TPHUPO- MIbl, OOIIeCTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (HU-3UUSCKUX 3HAHUH;

—OIICHKAa CBOHUX JEUCTBUM C YYETOM BIJIMSHHUS Ha OKPYXKAIIIYIO Cpeny, BO3MOXHBIX
rI100aJIbHBIX OCJIEICTBUH.

METAIIPEAMETHBIE PE3YJIbTATBI

VHEBepCaIbHBIE TI03HABATEIBHBIE ICHCTBHS
Ba3zoeble nocuueckue oeicmeust:

—BBISIBIISITh U XapaKTEPU30BaTh CYIIICCTBEHHBIC MPU3HAKH OOBEK- TOB (SIBJICHUH);

—YyCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCU(PHUKAIIMU, OCHO- BAHHS JJIs1 000OIICHHUS
U CPaBHCHUS;

—BBISIBJISITh 3aKOHOMEPHOCTH U IMPOTHBOPEYHS B pacCMaTpHBae- MbIX (hakTax, JaHHBIX U
HaAOJIFOICHUSIX, OTHOCSIIIIUXCS K U3UYIC- CKUM SIBJICHUSIM;

—BBISIBIIATh TPUYUHHO-CIICJCTBCHHBIC CBSI3M NPH H3YYCHHH (U3M- YCCKUX SIBIICHHUH U
MPOIIECCOB;  JeJaTh BBIBOABI C HCIOJIb30BaHU- €M JCAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKIOUEHUM, BBIJIBUTATh THIIOTE3bI O B3AUMOCBS35X (PU3MUCCKUX BEIIUNYMH;

—CaMOCTOSITEJIbHO BbIOMpaTh Croco0 pelreHuss yuyeOHoU ¢u3nue- cKoW 3aj1auu (CpaBHEHHUE
HECKOJBKUX BapHaHTOB pEIIeHUs, Bbl- OoOp Hauboree MNOAXOASUIEr0 C Y4YETOM
CaMOCTOSITEJIHO BBIJICIICH- HBIX KPUTEPUEB).
ba3zoevie uccneooeamenvckue oeiicmeus:

—MHCIIOJIb30BaTh BONPOCHI KaK UCCIIEA0BATEIbCKUI UHCTPYMEHT IO3HAHUS;

—IIPOBOJIUTH IO CaMOCTOSITEJIbHO COCTaBJIEHHOMY IUJIaHY OIBIT, HE- CJIOXKHBIA (PU3HUECKUN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEA0BaHNE (PU3NYECKOTO SIBICHUS;

—OIICHUBAaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIUIO, IOJYUYEHHYIO B XOJ€
HCCJIEIOBAHUS WJIM SKCIIEPUMEHTA;

—CaMOCTOSITeNIbHO (POPMYJIMPOBATH 00OOIIEHNSI U BBIBOABI IO pe- 3yJIbTaTaM IPOBEIEHHOTO
HaOJIIOACHUsI, OTbITA, UCCIIECIOBAHUS;

—IIpOrHO3UPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (PU3UYECKHX MPOILIECCOB, a TaKXKe
BBIJIBUTaTh MPEANOTI0XKEHUS 00 UX PA3BUTUN B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Paboma ¢ ungpopmavueii:

—IIPUMEHSTh Pa3IUYHbIE METOAbl, MHCTPYMEHTBHI M 3ampochl MpPHU IIOMCKE U OTOOpe
UH(OpPMaIMH WIN TAaHHBIX C YYETOM MPEI0- )KeHHOU yueOHoU pu3nueckol 3agauu;

—aHaJIU3UPOBaTh, CHUCTEMATHU3UPOBATh M HHTEPHPETUPOBATH HH- (POPMAIIUIO Pa3IAUYHBIX
BHUJIOB U (hOPM MPEJICTABIICHUS;

—CaMOCTOATEIbHO BBIOMpATh ONTUMAIBHYIO (OpMy MNpejcTaBie- HUS HHPOpPMALHUU U
WJUTIOCTPUPOBATh pELIAEMbIE 3aJlayd He- CJIO0XXHBIMM CXEMaMH, JuarpaMmMaMH, WHOU
rpaduKoi U UX KOM- OMHAITUSIMH.

VHuBepcanbHble KOMMYHUKATUBHbIE IE€HCTBHSA

Oobuwienue:
—B X0JIe 00CyXIeHUs1 yueOHOTro MaTepuaia, pe3yjabTaToB J1abopa- TOPHBIX padOT U MIPOECKTOB
3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00-CY»IaeMON TEMbI M BBICKA3bIBATh UJICH, HAIICJICHHBIC Ha



pellie- HUE 3aJjaud U MoJJiep>KaHue 0J1aroKenaTeaIbHOCTH OOIIeHUS;

—COMOCTaBJIATh CBOU CYXIEHUS C CYXJICHUSIMH JApPYIrMX YYacTHH- KOB Juaora,
00Hapy»KUBATh PA3JIUINE U CXOJICTBO MO3ULIHNI;

—BBIpa)XaTh CBOIO TOUKY 3PE€HUS B YCTHBIX U MHUChMEHHBIX TEKCTaX;

—I1yOJIMYHO NPEACTABIISITh PE3yIbTaThl BEIITOIHEHHOTO (PU3UYECKO- I'0 OTIbITa (IKCIIEPUMEHTA,
HUCCIIeAOBaHUS, TPOCKTA).
Coemecmuasn oessmenvHocms (COmMpyoHUYUECmE0):

—IIOHUMATh U UCII0JIb30BaTh IIPEUMYIIIECTBA KOMaHIHOW U UHIM- BUIyaJbHOM paOOThI IpHU
pEIIeHNY KOHKPETHOM (PU3NUECKON MPOOIEMBI;

—TIPUHUMATB II€JTM COBMECTHOM JIESITEIbHOCTH, OPTaHU30BBIBATh JCUCTBUS 10 €€ JOCTHKEHHIO:
pacnpeneNsaTh pojik, 00CYXKIaTh MPOIECCHl U Pe3yJIbTaThl COBMECTHOM paboThl; 0000maTh
MHCEHHS HECKOJIBbKUX JTIOJCH;

—BBINOJIHATH CBOIO 4YacTh paboOThI, JOCTUTass KAaUYECTBEHHOI'O pe- 3yJbTaTa IO CBOEMY
HaIMpaBJICHUIO U KOOPJAUHUPYSI CBOM JICH- CTBUS C JIPYTHUMH WICHAMHU KOMaH/IbI;

—OIICHUBATh KaUY€CTBO CBOETO BKJIaJIa B OOIIHI IIPOAYKT II0 KPUTE- PHUSIM, CAMOCTOSITEIIBHO
chopMyIHMPOBAHHBIM YYaCTHUKAMHU B3a- UMOJICHCTBUSL.

YHI/IBCpCH.HBHHC PETYJIATUBHBIC JIeHCTBUS

Camoopzanuzayus:

—BBISIBIISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalHsIX, TPe- OyIOIINX I PEIICHHUS
(buznUecKux 3HAHU;

—OpHUEHTHUPOBATHCS B PA3JIMYHBIX MMOAXOJAX MPHUHITHS pelIeHuH (MHIAUBHUAYyaJIbHOE,
MPUHSITHAE PEIICHUS B IPYMIIC, IPUHATHE Pe- IICHUU I'PYIIION );

—CaMOCTOSITCIIPHO COCTaBJISITh QJITOPUTM pEIICHHUsT (U3UYCSCKOW 3aJauyd WM IUJIaHa
HCCIIEIOBAaHUSI C YYETOM HMEIOIMINXCS PEcyp- COB H COOCTBEHHBIX BO3MOXXHOCTEH,
apryMEHTHPOBATh IIpe/Jiara- eMbIe BApUAHThI PEIICHUM;

—eNnaTh BEIOOp M OpaTh OTBETCTBEHHOCTh 32 PEIICHUE.

Camoxonmpons (pegprexcus):

—7JaBaTh aJICKBAaTHYIO OIIEHKY CUTYaIlMH U TIpejiaraTh rjaH e€ u3- MEHEeHHUS;

—OO0BSACHATh MPUYUHBI JOCTIKEHUS (HEOOCTWIKEHUSI) pe3ysbTAaTOB JESTEIbHOCTH, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

—BHOCUTb KOPPEKTHUBBHI B JIESITEIBHOCTh (B TOM YHCJIE B XOJ BBINOJ- HEHUS (PU3MUECKOTO
MCCIIEIOBAHUS WJIH MPOEKTa) Ha OCHOBE HO- BBIX OOCTOSITEIBCTB, M3MEHUBIIUXCS CUTYaIlNH,
YCTaHOBJICHHBIX OIMUOOK, BO3HUKIIINX TPYAHOCTEH;

—OIICHUBAaTh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUSM.

Imoyuonanvusvliit unmennexkm:

—CTaBUTh Cce0sI Ha MECTO JIPYTOro YeJIOBEKa B XOJe CIopa WIIM JWC-KyCCHU Ha HAyYHYIO
TeMy, TIOHUMAaTh MOTHUBbI, HAMEPEHUS U JIO- TUKY APYTroro.

IHpunamue ceos u opyzux:

—Tpu3HaBaTh CBOE TMPaBO Ha OMMOKY TpH pemieHnH Q(U3AYECKHX 3a7dad WIH B
YTBEPKACHUSX HAa HAYYHBIE TEMBI H TAKOE YK€ MIPABO APYTOTO.

I[MPEAMETHBIE PE3VYJIbTATBI
7 Kiaace

[IpenmeTHble pe3ysibTaThl HA 0a30BOM YpPOBHE JOJDKHBI OTpa)kaThb CPOPMUPOBAHHOCTH Y
00yUaromuxcs yMeHUM:

—HUCIIOJIB30BAaTh TIOHATUS: (1)I/IBI/IIIGCKI/IG )41 XUMHUYCCKHUEC ABJICHUA Ha6J'IIO,Z[eHI/Ie,
BKCHepI/IMeHT, MOACIIb, TUIIOTE3a, CAWHUIIbI (1)1/131/1- YCCKHUX BCJIMYHH, aTOM, MoneKyna,
arperaTHble COCTOSIHHUSI Bemle- cTBa (TBEpAOE, KUIKOE, razoo0pa3HOe); MEeXaHHYECKOe
JIBIOKEHUE (paBHOMEpHOE, HEpaBHOMEpPHOE, MPSIMOJTUHEHHOE ), TpaeKTOpHsI,
paBHOJEHCTBYIOIIas cuil, JaAedopmarus (ynpyras, IUIaCTHYECKasi)), HEBECOMOCTb,
COOOMIAIOIIINECS COCY/IbI;
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—pasznuyath siBlieHus (nuddys3us; TEIIOBOE ABMIKEHHE YacCTHI[ Be- IIECTBA; PAaBHOMEPHOE
JIBIDKCHHE; HEPaBHOMEPHOE JBIKCHHE; MHEPIIHS; B3aHMOJICHCTBUE TEIT, PABHOBECHE TBEPIBIX
TEJI C 3a- KPEIUIEHHOM OChIO BPAIICHUS; TIepeaya IaBiIeHUs TBEPIBIMH Te- JIAMU, KHIKOCTSIMU
¥ razaMu; aTMoc(epHOe JaBieHUe; IJIaBa- HUE TeJ; MPEBPAIICHHUS MEXaHUYECKONH SHEPTUH)
[0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMNBITOB, ICMOHCTPUPYIOMINX JaHHOE
(dbuznyeckKoe sIBJIICHUE;

—pacrno3HaBaTh MPOSBICHUE U3YyYCHHBIX (PU3UYECKUX SIBJICHUW B OKPYKAIOIIEM MHpPE, B
TOM 4YHuCie (PU3NYECKUE SIBIICHUS B NPHU- POJC: NPUMEPHI JBWIKCHUS C Pa3IAIHBIMU
CKOPOCTSIMHU B JKHBOW M HE&XKUBOU ITPUPO/IS; IEUCTBUE CHIIBI TPSHUS B IPUPOJIC U TEXHU- KE;
BJIMSTHUE aTMOC(EPHOTO JTaBJICHUS HA )KUBOW OpPraHU3M; IJla- BAHUE PHIO; phIYaru B TEJe
YEeJIOBEKAa; IPH HSTOM IIEPEBOJUTHh NMPAKTHYCCKYIO 3a7ady B Y4YEOHYIO, BBIICIATH
CYIIIECTBEHHbBIC CBONCTBA/TIPU3HAKH (PHU3UUCSCKUX SBICHUM;

—ONUCHIBATh M3yYCHHBIC CBOWCTBA TENl U (PUBHYECKUE SIBICHUS, UC- MOIB3Ys (U3HUYCCKHUE
BEIIMYUHBI (Macca, 00bEM, TUIOTHOCTH Be- IIECTBA, BpEMs, MyTh, CKOPOCTh, CPEIHSS
CKOpPOCTB, CHJIa YIIPY- TOCTH, CHJIAa TSDKECTH, BEC TeJa, CUJla TPSHUsI, TaBlIeHHE (TBEPIO-TO
Tena, )KUIKOCTH, Ia3a), BEITAJIKUBAOIIAS CUJIa, MEXaHHUYeCcKasi paboTa, MOIITHOCTb, TNIEYO
CHJTBI, MOMCHT CHJIBI, KO3 (HUIIMESHT TOJC3HOTO ACHCTBUSI MEXaHU3MOB, KHHETHYECKAsT U
MOTEHIIM- aJIbHASI SHEPTHS); IPU OIMTUCAHUU MTPABUIBHO TPAKTOBATH (PU3U- YSCKHUH CMBICIT
HCITOJIb3YEMbIX BEIIUYHH, UX 0003HAYCHUS U €IH- HUIIBI (PU3UYSCKUX BEIIMYHUH, HAXOJUTH
(dbopmyIbl, CBS3BIBaIO- IIHE JAaHHYI (PU3UYECKYIO BEJIUYUHY C JAPYTUMH BEIIMYUHAMH,
CTPOUTH rpaUKH U3YUYCHHBIX 3aBUCUMOCTEH (DU3UUCCKHUX BEJIHU-9WH;

—XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUECCKHE SIBJICHUS U ITPOIEC- Chl, UCITOIB3YsI TIpaBUiIa
CJIOKEHUS CUJI (BJIOJIb OJHOM MPSIMOK),

3akoH ['yka, 3akon Ilackaisi, 3akoH ApxuMena, IIPaBHIIO paBHO- BecHs peryara (0JoKa),
«30JI0TO€ IPaBUJIO» MEXAHUKH, 3aKOH CO-XpPaHEHUS] MEXaHUYECKOW 3HEPIUU; HPHU ITOM
J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIllUChIBATh €r0 MaTeMaTHYe€CKOE BbI-
paxeHue;

—O0O0BICHATh (QU3NUECKUE SIBICHUSI, POLIECCHI U CBOMCTBA TEJI, B TOM UHCJIE U B KOHTEKCTE
cUTyanum MPaKTUKO-OPUEHTHUPOBAH- HOT'O xXapakrepa: BBISIBJISITh
MIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 |—2 JIOTMYECKHX IIIaroB C
ormopoi Ha 1—2 M3y4YEeHHBIX CBOWCTBa (PU3WUYECKHUX SIBICHUU, (PU3MUECKHUX 3aKOHA WU
3aKOHOMEPHOCTH;

—pemare pacy€THble 3amayu B 1—2 1elCTBHS, WCIOJB3YysT 3aKOHBI U (HOPMYIIHI,
CBsI3BIBaIOIINE (DU3NYESCKUE BEIUYMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3a/auM 3alMChIBaTh
KpaTKoe yCIIOBHE, TI0/I- CTaBIISATh (DU3UYECKUE BEIUYUHBI B (OPMYJIIBI U IPOBOAUTH pPac-
4€Thl, HAXOAUThH CIIPAaBOYHBIEC JaHHbIE, HEOOXOAUMBIE JIsl pelle- HUsl 3ajiay, OLEHUBATh
peaTMCTUYHOCTD MOJIYYeHHOM (pu3nye- CKOil BeJIUYUHBI;

—pacmno3HaBaTh IPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTH MPHU MOMOIIN GU3UIECKUX METOJIOB; B
ONMCAHUHU UCCIIEIOBAHUS BBIICIATH IIPO- BEPSIEMOE MPEAII0I0KEHNUE (TUTIOTE3Y ), pa3IndaTh
U UHTEpIpe- TUPOBATh MOJYUYEHHBIN pe3yJIbTaT, HAXOUTh OIIUOKH B XOJI€ OIBITA, JIEJIATh
BBIBOJIBI 110 €T0 pe3yJIbTaTaMm;

—IIPOBOJIUTH OMBITHI MO HAOIIOJCHUI0 (PU3NYECKUX SBICHUM WU (PU3MYECKUX CBOMICTB TE:
(dhopMyIUpoOBaTh MpOBEpsEMbIE MPE- MOJ0XKEHUs, COOUpPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000pyZ1I0Ba- HUS, 3aMUCHIBATH X0 OMNbITa U (OPMYJIMPOBATH BBIBOJIBL;

—BBIIIOJIHATh MPSMbIE U3MEPEHUS] PACCTOSIHUS, BPEMEHHM, MaccChl Tejla, 00b€Ma, CUIBI U
TeMIIepaTypbl C HCIIOIB30BAHHEM AaHAJOTrO- BBIX M MUPPOBBIX MPHUOOPOB; 3aIUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOU a0COTIOTHON MOTPEITHOCTH U3MEPEHUIA;

—ITIPOBOJIUTh HCCJIEJOBAHUE 3aBUCUMOCTH OJHOM (U3MYECKON Be- JIMYMHBI OT JIPYyTrod C
HCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3a- BUCUMOCTH IIyTH PAaBHOMEPHO JIBHXKYIIETOCS
TeJa OT BPEMEHHM JIBUKEHUS TeJla; CUJIbl TPEHUS CKOJIBKEHUSI OT Beca Tejia, Kadye- CTBa
00pabOTKH TOBEPXHOCTEH TE€JI ¢ HE3aBUCUMOCTH CHWJIBI Tpe- HUS OT TIUIOMIAJau
COIIPUKOCHOBEHHUSI TE€JI; CHJIbl YOPYTOCTH OT YA-JIMHEHUSI TMPYKUHBI, BBITAJIKUBAIOIIECH
cuibl OT 00bEMa NOrpy- )KEHHON YacTH Teja U OT INIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH



OT MJIOTHOCTH TeJa, OT TIIyOMHBI, Ha KOTOPYIO MOTPY’KEHO TEJIO; YCIOBUH IUIaBaHUS TeJl,
YCJIOBHU paBHOBECHUsI pbhluara U OJIOKOB); y4aCTBOBaTh B IUIAHUPOBAHUHM YYEOHOTO
HUCCJICIOBAHUS, COOU-

paTh YCTAHOBKY M BBIIIOJHATH HW3MEPEHUs, Cleaysl IPEUIOKEeH- HOMY IUIAaHY,
(bukcupoBaTh pe3yibTaThl MNOJIYYEHHOHW 3aBHCHUMO- CTU (U3UYECKUX BEJIHMYUH B BUJE
MPEII0KEHHBIX Ta0JIUI] ¥ rpa- GUKOB, AEJATh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICJOBAHUS;

—IIPOBOJINTh KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYUH (ILUIOT- HOCTh BEIIECTBA KUAKOCTU
Y TBEPJOIO TEJIa; CHJIa TPEHUS CKOJIb- )KEHHUS; 1aBJICHUE BO3/yXa; BBITAJIKUBAOIIAs CHJIA,
JICHCTBYIO- IIasi HA MOTPYKEHHOE B )KUIKOCTH TEJI0; KOAPPUIIUESHT TTOJIE3HO-TO ACUCTBHS
IPOCTBIX MEXAaHWU3MOB), CJIeAysl NPENIOKEHHOW HWHCTPYKLUMHU: IPU BBIIOJHEHUHU
M3MEpPEeHUN coOMpaTh SKCIIEpHU- MEHTAJIbHYIO YCTAHOBKY U BBIUYHUCIISATH 3HAYEHUE HCKOMOM
BEJIM-YUHBI;

—Cc00JII0AaTh NpaBuiia TEXHUKHU 0€30MaCHOCTH NpHU padoTe ¢ J1a00- paTOPHBIM 000PYI0BAHUEM;

—YKa3bIBaTh NPUHIIHUIBI ACUCTBUS IPUOOPOB U TEXHUYECKHUX YCTPOIHCTB: BEChI, TEPMOMETD,
JIMHAMOMETP, COOOIIAIOIINECS CO-CyAbl, 0apOMETp, phIvar, HOABMKHBIA U HETIOIBM>KHBIN
0J10K, Ha- KJIOHHAsI IIJIOCKOCTB;

—XapaKTepu30BaTh MOPUHLMNOBI JACUCTBUS  M3YUYEHHBIX  OPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OIIOpOIl Ha HUX ONMUCaHUA (B TOM YMC- Jie: HOJALIMIHUKH, YCTPOMCTBO
BOJONPOBOJA, T'MAPABINYECKUH Ipecc, MaHOMETP, BBICOTOMEp, IOPLIHEBOM HAacoc,
apeoMeTp), UC- MOIb3ys 3HAHUS O CBOMCTBAX (PM3MYECKUX SIBJICHUN W HEOOXOJIH- MbIS
(buzmueckue 3aKOHBI U 3aKOHOMEPHOCTH;

—IMPUBOANUTH TpUMepbl / HaXOAWTh HUHPOPMAIMIO O MpUMEpax MPAKTUYSCKOro
HCIIOJIb30BaHUs (PU3MYECKUX 3HAHWI B TIOBCEA- HEBHOW JKM3HH [UII OOecCreYeHUs
0e30macHOCTH IpU  OOpameHuu ¢ nOpudopaMM M TEXHUYECKUMM YCTpPOWCTBaMH,
COXpAHEHUsI 3]10- POBbsI M COOJIFOJICHUSI HOPM SKOJOIMYECKOI'O0 IIOBEJEHUS B OKpY-
JKAIOIIEH Cpeie;

—OCYIIECTBIISIT OTOOP HCTOYHUKOB HH(pOpManuu B ceTh VIHTEpHET B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE HMMEIOLIUXCA 3HAHUW U IIYyTEM CPaBHEHUSA
pa3IMYHBIX HMCTOYHHU- KOB BBLACIATH MH(OpPMAIMIO, KOTOpasl SBJISIETCSI MPOTUBOPEYH- BOU
WM MOXKET OBITh HEJOCTOBEPHOM;

—MCNOJIB30BaTh MPHU BBINIOJIHEHUN YYE€OHBIX 3aJJaHUN Hay4YHO-NO- MYJISIPHYIO JTUTEPaATypy
(uznyeckoro cojsiepkaHusi, CpaBOYHbIe MaTepHaibl, pecypchbl cetu MIHTepHeT; BiIaneTh
npuéMaMu KOH- CIIEKTHPOBAHUSI TEKCTA, Mpeodpa3oBaHus UHGOPMALMU U3 OJJTHON 3HAKOBOMH
CHUCTEMBI B IPYTYIO;

—CO03/1aBaTh COOCTBEHHBIE KpaTKHE NMHCHhMEHHBIC W yCTHBIE COOOINe- HHS Ha OCHOBEe 2—3
HMCTOYHHUKOB MH(poOpManuu (pU3NIECKOro Co-

Jiep>KaHus, B TOM YHCJe MyOIUYHO JeNIaTh KPaTKUE COOOIIEHHUs O pe3yIbTaTax MPOEKTOB
WJIM y4eOHBIX UCCJIEIOBAaHUM; IPU STOMTPAMOTHO HCIOJIb30BaTh W3YyUYECHHBIM MOHATUMHBINA
amnmapar Kyp-ca (pU3uKH, CONPOBOXJIATh BHICTYIUICHHUE NIpEe3eHTallUEH;

—TIpU BBINOJIHEHUU YYEOHBIX NMPOEKTOB W HCCIIENOBAaHUM pacrpene- JISAITb OOSI3aHHOCTU B
IpyIIe B COOTBETCTBUM C ITOCTABJICHHBIMU 3a7a4aMHU, CJICIUTH 34 BBIIOJIHEHUEM ILJIaHA
JIeHCTBUHM, aJIeKBaT- HO OILIEHUBATh COOCTBEHHBIM BKJIaJ B JESITEILHOCTb TI'PYMIIbI; BBI-
CTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOJECHUCTBUE, YUUTHIBAsI MHE- HUE OKPY KAIOIIUX.

8 kiace

[IpenmeTHble pe3ysibTaThl HA 0a30BOM YpOBHE JOJDKHBI OTpa)kaTb CPOPMUPOBAHHOCTH Y
oOyyJaromumxcs yMeHUH:

—MHCIHOJIL30BaTh IIOHATHs: Macca W pa3sMepbl MOJIEKYJI, TEIUIOBOE IABHUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbI€ COCTOSIHUS BEIIECTBA, KPHUCTAJUIMYECKHUE U aMop(@HBIE Tea,
HaCBIIICHHBIA U HEHACHI- IIEHHBINA Nap, BJIA)XHOCTh BO3/1yXa; TeMIepaTypa, BHYTPEHHSIA
SHEPrus, TEIUIOBOW ABUTATENb; DJIEMEHTAPHBIA SJEKTPUUYECCKUN 3apsd, DIICKTPUUECKOE
oJie, TPOBOJAHUKU U AURJIEKTPUKH, MIO- CTOSIHHBIN JIEKTPUYECKUM TOK, MArHUTHOE T10JIE;
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—pa3nuyarh SBJCHHUs (TEIUIOBOE paclIMpeHHue/c)KaThe, TeIUIone- peaaya, TEIIOBOe
paBHOBeCHE, CMayMBaHUE, KaNWJUISIpHbIE SIB- JICHUS, WCIApEeHUEe, KOHJCHCAIUI,
IUTaBJICHUE, KpHUCTAJTU3aIUS (oTBepaeBaHue), KHUIICHUE, Temionepeaada
(TeTUTONPOBOAHOCTh, KOHBEKIMS, H3JIyUYCHHUE); OJJICKTPU3alMs TeJl, B3auMOJCHCTBHE
3apsiioB, JIEMCTBUS DJIEKTPHUYECKOTO TOKA, KOPOTKOE 3aMbIKa- HHE, B3aWMOJCHCTBUE
MarHuToB, JEMCTBHE MAarHUTHOTO NOJIS HA IPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHAYKIHSA) MO ONH- CAHUIO UX XapaKTEPHBIX CBOWCTB MU HA OCHOBE OIIBITOB, JEMOH-
CTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUE;

—pacno3HaBaTh MPOSIBICHUE U3YyYCHHBIX (PU3NYECKUX SBJICHUU B OKPYKAIOIIEM MHpPE, B
TOM 4yuciae (QU3NYECKUE SBJICHUS B NPU- POJAEC: MOBEPXHOCTHOE HATSHKEHHUE U
KaIlWJUISIPHBIE SIBJICHHS B IPUPOJE, KPUCTAIUIBI B IpHUpoe, n3nydenue ConHIa, 3aMep3a-
HHUE BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, UHEs, CHEra;
BIIEKTPUYECKHE SIBIICHUS B aTMOC(heEpe, JIIEKTpUYIE- CTBO KUBBIX OPraHU3MOB; MAarHUTHOE
rojie 3emiu, apeid IMoJIro-COB, POIb MAarHUTHOIO TIOJIS JJIs )KU3HU Ha 3eMIie, ITOJISPHOE
CH- SIHHE, TpPH OSTOM MEPEeBOJUTHh MNPAKTUYECKYIO 3a7lady B Y4YeOHYIO, BBIIACIISITH
CYILIECTBEHHBIE CBOMCTBA/TIpU3HAKN (PU3HUUYSCKHX SIB- JICHUH;

—ONUCHIBATh M3yYCHHBIC CBOMCTBA TENI U (PU3MUECKHE SBICHUS, UC- MOIB3Ys (QU3NUECKHUE
BEJIMYMHBI (TeMmIlepaTypa, BHYTPEHHsSI SHEPrusi, KOJUYECTBO TEIUIOTHI, YJleJbHas
TEIUIOEMKOCTh BeIlle- CTBa, yJleJbHas TEIJIOTa IUIaBJICHMS, yAeJbHasl TEIUIoTa NapooO-
pa3oBaHus, yAeJbHAas TEIUIOTa CrOpaHus TOILUIMBA, KOA(P(HUIIM- €HT MOJIe3HOr0 NeHCTBUSA
TEIJIOBOM MalllMHBI, OTHOCUTEJIbHAsI BJIAXKHOCTb BO3/yXa, JIEKTPUUYECKUM 3apsj, cuja
TOKa, OJJI€K- TPUYECKOE  HaIpsHKEHUEe, CONPOTUBJICHUE  IPOBOJHHUKA,  YAEIBHOE
CONPOTUBJIEHUE BEIIECTBa, padoTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKA); IPU OIMCAHUU
MPaBWJIBHO TPAKTOBATh (PU3MYECKUI CMBICII MCTOIB3YEMBIX BEJIMYMH, OOO3HAYEHHUS U
eIUHULBl (U3U- YECKUX BEJIMYHUH, HAaXOAUTh (POPMYJIbl, CBSI3BIBAIOIIME JAHHYIO
(U3NYECKYI0 BEJIWYMHY C JPYTMMM BEJIWYHMHAMH, CTPOUTh TIpadu- KU H3YyYESHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYUH;

—XapaKTepu30BaTh CBOMCTBa TeJ, (U3MUYECKHE SIBJICHUS M MPO- ILECChl, HCIOJIb3YS
OCHOBHBIE MOJIO)KEHHUSI MOJIEKYJISIPHO-KUHETH- YECKOW TEOpUM CTPOEHHUSI BEIIECTBa,
MIPUHIIUIT CyNEPIIO3ULUU T10- JIeH (Ha Ka4ueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs 3apsja,
3a- koH OmMa Ju1s yyacTka 1enu, 3akoH Jxoyns—IJIeHna, 3aKoH COXpaHeHUsl YHEPTUH; IPU
STOM JlaBaTh CJIOBECHYIO (OPMYJIHMPOB- Ky 3aKOHA M 3alMChIBaTh €ro MaTeMaTHYeCKOe
BBIPAXKECHUE;

—O0O0BACHATH PU3NYECKHUE MPOLECCHl U CBOIMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTyalui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTe- pa: BBISBISATH NPUYMHHO-CJIEICTBEHHBIE CBS3H,
CTPOUTH OOBSIC- HEHHE M3 1—72 JOrMYecKkux MIaroB ¢ omnopod Ha 1—2 H3ydEeHHBIX
cBoOMcTBa (QU3NUECKUX SIBJICHUM, PU3NYESCKUX 3aKOHOB MJIH 3aKO- HOMEPHOCTEM;

—pewmare pacyéTHble 3ajJauu B 2—3 JeHCTBUS, MCIOJB3Ys 3aKOHBI U (HOPMYIIbI,
CBsI3bIBaoIINE (PU3NYSCKHUE BEJIMYMHBI: HA OCHOBE aHaAJIM3a yCJIOBHUS 3aJla4yM 3alMChIBATh
KpaTKO€ YCJIIOBHE, BBISIB- JISITh HEJIOCTATOK JAHHBIX /ISl pEIICHUs 3a/1a4H, BHIOUPaTh 3aKO0-
Hbl U (OPMYJIbl, HEOOXOAUMBIE JUIsI €€ pelIeHUs, TPOBOAUTH pac- YETHl U CPABHUBATh
MOJIy4YE€HHOE 3HaueHue (PU3NUECKON BETNYH-HBI C U3BECTHBIMU TaHHBIMU;

—pacro3HaBaTh NPoOJIEMbl, KOTOPbIE MOKHO PEIIUTh IIPU NOMOIIHU PU3UIECKUX METOJOB;
HCII0JIb3YsI OMMMCAaHUE UCCIIEIOBAHUS, BbI- ICNISITh IPOBEPSAEMOE MPEANO0JIOKEHUE, OLIEHUBATh
IIPaBUJILHOCTBH MTOPSIJIKA IPOBEASHUS UCCIIEOBaHUsI, A€JIaTh BHIBOJBI;

—TIPOBOJAUTH ONBITHI 110 HAOIIOACHUIO (PU3NUECKUX SABICHUN WIN (PU3NIECKUX CBOMCTB TeJl
(KanuJUISIpHBIC SIBJICHMS, 3aBUCUMOCTB IaBJICHUSI BO3/lyXa OT €ro o0béMa, TeMrnepaTyphl;
CKOpOCTH IpO-

1ecca OCTBhIBAaHUS/HArPEBaHUsI MPHU U3JIYUYCHUH OT I[BETa M3JIy- YaFOIISH/MOTIIONAIOIIEeH
IMOBEPXHOCTH; CKOPOCTh HUCIApPEHUsI BO-Jbl OT TEMIIEpaTyphbl KUIAKOCTA U MJIOLIAIN €&
MMOBEPXHOCTH; ODJISKTPU3ALMs TeJI ¢ B3aUMOJCHUCTBUE JJIEKTPUUECKUX 3apsiJiOB;



B3aUMOJCUCTBUE IIOCTOSIHHBIX MAarHUTOB, BHU3yaJlM3allUsl Mar- HUTHBIX IOJIeH
IIOCTOSIHHBIX MAarHUTOB; NEUCTBHUS MAarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM, CBOMCTBa
BJICKTPOMArHuTa, CBOW- CTBA JJICKTPOJBHUIaTElsl MOCTOSHHOTO TOKa): (opMyIHpoBaTh
MIpOBEPsieMbIE MPEANOI0KEHHUS, COOMPATh YCTAHOBKY M3 MPEIIO- )KEHHOT0 000py 10BaHUS;
OIMCHIBATh XOJ OIbITa U (POPMYJIUPO- BaTh BHIBOJIbI;

—BBIIIOJIHATh IPSIMbIE U3MEPEHUsl TEMIIEPATyPbl, OTHOCUTEJIBHON BJIAXKHOCTHU BO3/1yXa, CUJIbI
TOKA, HAIPSKEHUS C UCIOJIb30BaHU- €M aHAJIOIOBBIX NPHOOPOB U TaTUUKOB (PU3NUECKUX
BEJIMYMH;, CPaBHUBATH pE3yJIbTAaThl U3MEPEHUH C y4€TOoM 3aJaHHOW alco- JIFOTHOU
IOTPELIHOCTH;

—IIPOBOJINTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOW (U3WYECKOW Be- JUYUHBI OT APYrod ¢
HCMOJIb30BAHUEM MPSIMBIX M3MEPEHUM (3a- BUCUMOCTH COINPOTHUBJIEHUS] IPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAJAM TOMNEPEYHOI0 CEYEHMs M YJEJIbHOI'O0 COINPOTUBIIEHHUS BELIECTBA
IIPOBOJIHMKA; CHJIbI TOKA, MAYLIEro 4epe3 NMPOBOJHHUK, OT HaIlps- )KEHUS HAa IPOBOJIHUKE;
HCCIICIOBAaHUE IIOCIEAOBAaTEIBHOIO W IIa- pPaUIEIbHOIO COEIWHEHUIl MPOBOJHUKOB):
IJIAHUPOBATh MCCJE0- BaHUE, COOMpaTh YCTAHOBKY U BBIIOJHATH H3MEPEHMS, Clenys
MPEIOKEHHOMY TUTaHy, PUKCUPOBATH PE3yJIbTAThI ITOTYYEHHON 3aBUCHMOCTH B BU/IE Ta0JIHUII
1 Tpa(UKOB, JIeJIaTh BBIBOJIBI IO pe- 3yJIbTaTaM UCCISIOBAHNS,

—IIPOBO/INTh KOCBEHHbIE H3MEPEHHUS (PU3MUYECKUX BEIMYMH (yAelIb- Has TEIJIOEMKOCThb
BEIIECTBA, COIPOTUBJIEHUE MPOBOJHUKA, pa- OOTa U MOIIHOCTH 3JIEKTPUUECKOTO TOKA):
IUTAHUPOBATH U3MEpPEe- HUsl, COOUpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CJIELys Hpeio-
’KEHHOUN MHCTPYKLMU, U BBIYUCIIATH 3HAYEHUE BEJINYUHBI;

—Cc00JIFoAaTh MpaBUiIa TEXHUKHU 0€30MacHOCTH MpHU padoTe ¢ 1a00- paTOpHBIM 000PYIOBAHUEM;

—XapaKTepu30BaTb NPUHLMNOBI JACUCTBUS  M3YUYEHHBIX  OPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOpOM Ha MX ONMUCaHUA (B TOM 4YHC- JIE: CUCTEMA OTOIUICHHUS JIOMOB,
TUTPpOMETp, NapoBasi TypOUHA, aMIEPMETP, BOJIBTMETP, CUETUUK FIIEKTPUUSCKON SHEPTUH,
3JIEK- TPOOCBETUTENbHbIE IpPUOOpPHI, HarpeBaTeNIbHbIE 3JEKTPONpPUOOpPHl  (IIPUMEpPHI),
DJIEKTPUYECKUE MPEIOXPAHUTEIN; DJIEKTPOMArHuT, 3JIEKTPOABUIATENb ITOCTOSIHHOTO
TOKa), UCIIOJIb3Yys 3HAHUS O

CBOMCTBaxX (PU3NMYECKUX SIBICHUHN U HEOOXOAUMbIE PU3NUECKHE 3aKOHOMEPHOCTH;

—pacno3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOICTBA U U3MEPUTEIb- HbIE TPUOOPHI IO CXeMaM
U CXEMaTU4YHbIM pHUCYHKaM (OKHUIKOCT- HbIH TEpMOMETpP, TEPMOC, IICUXPOMETP,
TUTPOMETP, IBUTATEIb BHYTPEHHETO CrOPAHUs, DJIEKTPOCKOII, PEOCTAT); COCTABJIATH CXeE-
MBI JJIEKTPUUYECKHX IE€Nel C MOCJIEAOBATEIbHBIM W Iapajuleiib- HBIM COEIUHEHHEM
AJIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUECHUS 3JIEMEHTOB JIEKTPUUECKHUX IIeTeH;

—IIpUBOAUTH MPUMEPHI/HAXOANUTHh UH(POpMAIIHIO O TPUMEpaxX MpaK- TUUECKOr0 UCIIOIb30BaHUS
¢u3nyeckux 3HAHUH B TMOBCEIHEBHOM XKU3HU [ oOecrnedeHHus: Oe30MacHOCTH MpHU
oOpaiieHUn ¢ NMpubo- paMyu U TEXHUYECKUMH YCTPOWCTBAMHM, COXPAHEHUsS 310POBbI U
COOJIIOACHUSI HOPM 3KOJIOTHYECKOro MOBEJICHUSI B OKpY Kalollell cpene;

—OCYIIECTBIISITh MMOUCK UH(pOpMAIUU (PU3NUECKOTO cojiepKaHus B ceTH VIHTepHeT, Ha OCHOBE
MMEIOIINXCST 3HAHUM M IyTEM CpaB- HEHUsI JONOJHUTEIBHBIX MCTOYHUKOB BBIIEIISTH
MH(pOpPMALIHNIO, KOTOpast ABISETCS IPOTUBOPEUNBOIN UIIU MOXKET OBITH HETOCTO- BEPHOI;

—MHCIIOJIb30BaTh NP BBITIOJIHEHUN YUYEOHBIX 3aJJaHUil HAyYHO-IIO- MYJISIPHYIO JTUTEPATYPy
(uznyeckoro cojyiepkaHus, CipaBOUYHbIe MaTepUaibl, pecypchl cetu MHTEepHeT; BIaneTh
npuéMaMm KOHCIIEKTUPOBAHUS TeKCTa, MnpeoOpa3zoBaHusi HHPOpMAIUM U3 OJIHOHU
3HAKOBOI CUCTEMBI B AIPYTYIO;

—CO03/1aBaTh COOCTBEHHBIE IHCbMEHHBIE M KpaTKUE YCTHBIE coo00Ime- Hus, o00o0mmas
MH(pOpMALIMIO M3 HECKOJIbKUX HCTOYHUKOB (PU3U- YECKOIo COJEpKaHUs, B TOM YHCIIE
MyOJINYHO MPEJICTABIATh Pe- 3yJIbTaThl IPOEKTHON WJIM HCCIIEI0BATEIbCKON NS TeIbHOCTH;
IIpY 3TOM T'PaMOTHO HCIIOJIb30BaTh W3YUYEHHBINH MOHSATUUHBIN am- mapatr Kypca (U3UKH,
COIIPOBO’K/JIaTh BBICTYIUIEHHE IIPE3EHTA- IUEH;

—TpU BBITIOJIHEHUHU Y4YEOHBIX MPOSKTOB M HCCIEAOBaHUI (Pu3MUe- CKHX IPOIECCOB
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pacrpenensaTe OOsI3aHHOCTH B IpyNIe B COOTBET- CTBUM C MOCTAaBJICHHBIMH 3aJadyamu,
CJICIUTBH 3a BBIIIOJIHEHUEM IUIaHA IEUCTBUU U KOPPEKTUPOBATD €r0, aJICKBATHO OLICHUBATH
COOCTBEHHBI BKJIaJl B JEATEIIBHOCTh TPYIIbBI; BBICTPAMBAaTh KOM- MYHUKAaTHBHOE
B3aUMOJEUCTBHUE, IPOSBIISAS TOTOBHOCTD pa3pe- MaTh KOH(IUKTHI.

9 kJacc

IIpenmeTrHble pe3ysibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh C(HOPMHUPOBAHHOCTH Y
oOyyJaromuxcs yMeHUH:

—MHCMNOJB30BaTh TMOHSITHS: CHUCTeMa OTcuéra, MaTepuajibHasi TOYKA, TPaCKTOpHS,
OTHOCHUTEIBHOCTh MEXaHHUYECKOTO JIBMXKEHHUS, Jie- popmanus (yrpyras, miacTudeckas),
TPpEHUE, LIEHTPOCTPEMU- TEIIBHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3Ku; LEHTP TshKe-
cTH; aOCOJIIOTHO TBEPJOE TEIo, LEHTP TKECTH TBEPAOro Tejla, pPAaBHOBECHUE;
MEXaHUYeCKHue KoJieOaHusT U  BOJHBI, 3BYK, MH}pa3- BYK U  YJIbTPa3BYK;
AJICKTPOMArHUTHBIE BOJIHBI, IIKaJjla 3JEKTPO- MArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh
JTATbHO30PKOCTh, CIIEK-TPhl UCITyCKAaHUS U MOTJIOUICHUS; albda-, 6eTa- 1 ramMa-u3iyde-
HHUSI, U30TOMBI, SICPHAsI SHEPIeTHKA;

—pa3nuyaTh SBJIEHMS (PaBHOMEPHOE M HEPABHOMEPHOE IMIPSMOJIU- HEMHOE JBHUXKEHHE,
PaBHOYCKOPEHHOE MPsIMOJIMHEHHOE JBMXKE- HHME, CBOOOJHOE IaJIeHHe TeJl, pAaBHOMEPHOE
JIBIDKCHHE TI0 OKPYX- HOCTH, B3aMMOJCHUCTBHUE TEJ, PEaKTUBHOE NBH)XKCHHUE, Kojeda-
TEIBbHOE JBIKEHHE (3aTyXalollMe W BBIHYXKJICHHBIC KOJIeOaHMWSs), pe30HAHC, BOJHOBOE
NBIDKCHHUE, OTpPaXXEHHE 3BYKa, IPSIMOJIMHEH- HOE pacIpOCTpaHEHHE, OTpPaKEHHE U
IIpEeJIOMJIEHHUE CBETA, 10JI- HOE€ BHYTPEHHEE OTPAXKEHUE CBETa, pa3yIoKEeHHUEe OeJIoro ceera
B CHEKTP U CJOXEHHE CHEKTPAIbHBIX I[BETOB, JMCIEPCHS CBETa, €CTEeCTBEHHas
PaguoOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOrO CHEKTpa H3JIyYEHHs) IO ONMCAHMUIO HX
XapaKTEePHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3NUIECKOe SIB-
JICHUE;

—pacmno3HaBaTh IPOSIBJICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUN B OKpy’Karollem mupe (B
TOM 4Hciie (U3UYECKUE SIBIICHHUS B IMPH- pOJE: MPUIMBEI U OTJIWUBHI, JBHKEHHUE TIJIAHET
ConHEeYHOH CHUCTEe-MBbl, peaKTUBHOE IBM)KCHUE KUBBIX OPTAaHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHHUE, CEHUCMHUYECKHE BOJIHBI, I[y- HaMH, 3XO, IIBE€Ta TeJl,
ONTHYECKUE SBJIEHUsA B IpUpojae, OHOI0- THUYECKOoe JeMCTBHE  BHUJIMMOIO,
YIBTPa(pUOJIIETOBOTO M PEHT- I'€HOBCKOI'O H3JIyUYE€HUI; €CTECTBEHHBIM paJMOaKTUBHBIN
(hoH, KOCMHUYECKHE JIyUH, paAUOAKTUBHOE U3JTyUYE€HUE IIPUPOJHBIX MH-HEPAJIOB; JeHCTBUE
paIoOaKTHBHBIX HM3JTy4YeHHUH Ha OpraHu3M 4Ye- JIOBEKa), MNpH DTOM NEpPEBOJHTH
MPaKTUUECKYIO0 3amady B y4deO- HYIO, BBIICIATH CYIICCTBEHHBIE CBOMCTBA/TIPU3HAKU
(usznye- CKux SIBICHUM;

—OMNUCHIBAaTh U3YyUYEHHbIE CBOMCTBA TeJ U (PU3MUECKUE SIBJIICHUSI, UC- MTOJIb3Ysl (PU3NUECKUE
BEJIUYHMHBI (CpENIHSISI U MTHOBEHHAsI CKO- POCTh Tejla IMPU HEPAaBHOMEPHOM IBHKCHUU,
YCKOpEHHe, Iepeme-

LIeHUe, NyTh, YIJIOBas CKOPOCTb, CHUJIa TPEHUs, Cuja YINpPYTroCcTH, CHJIa TSIKECTH,
YCKOpeHHe CBOOOJHOrO MaJeHHsl, BEeC Tejla, MM- MyJIbC Tejla, HMIIYJIbC CHJIBI,
MeXaHu4yeckass padoTa M MOIIHOCTb, MOTEHIUAJIbHAs JHEPTrus Teja, MOJHITOrO0 Hal
IOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHAsI DHEPIUsl CXKATOW IPY>KHWHBI, KHUHETHUYE- CKas
SHEprus, NojHas MEeXaHU4YecKasl SHeprus, IepuoJl U 4acToTa KojiebaHui, 1JIMHA BOJIHBI,
T'POMKOCTB 3ByKa M BbICOTAa TOHA, CKO- POCTh CBETA, MOKa3aTeslb MPEJIOMIICHUS CpPEbl);
IpU OINMUCAHUN TPABWIBHO TPAKTOBATh (PU3UYECKHUU CMBICT HCHOJb3YEMBIX BEJH- YWH,
0003HAaYeHHsI U €IMHUIBI (PU3NUECKUX BEIWYMH, HaXOAUTh (OPMYIbI, CBI3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEJIUYUHY C IPY-TUMH BEJIMYUHAMH, CTPOUTH I'paUKHU U3yUESHHBIX
3aBUCUMOCTEH (QU3NYECKUX BEITUYUH;

—XapaKTepu30BaTh CBOIMCTBA TeJl, PU3NUYECKHUE SBJIEHUS U MPOLIEC- Chl, UCIIOJB3Ys 3aKOH
COXpaHEHUsI PHEPruu, 3aKOH BCEMHUPHOI'O TSTOTEHHS, HPUHLUI CYINEPIO3ULIUU CHUJl,
IPUHIIMUII OTHOCUTENIb-HOCTH ["anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIb- Ca,
3aKOHBl OTPAXXEHUSI U IIPEJIOMIJICHHSI CBETa, 3aKOHbl COXpaHe- HUs 3apsiioBOro H



MacCOBOT'0 YHCEJI MPH SIACPHBIX PEAKIUIX; IPU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY
3aKOHA U 3alUChI- BaTh €T0 MAaTE€MAaTUYE€CKOE BhIPAKECHHUE;

—O0O0BACHATH PU3NYECKHE MPOIECCHl U CBOIMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTyallui
MIPaKTHKO-OPUEHTHUPOBAHHOTO XapaKTe- pa: BBIABIATH HNPUUYHUHHO-CICJICTBEHHBIC CBSI3H,
CTPOUTH OOBSIC- HEHHE W3 2—3 JIOTMYECKHX IIIaroB C OIMOPOM Ha 2—3 H3YyYCHHBIX
cBolcTBa (PU3NYECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB MJIU 3aKO- HOMEPHOCTEM;

—pemarbs pacu€THble 3aJadyu (OomUparolIMecs Ha CUCTeMy W3 2— 3 ypaBHEHHH),
HCIIOJIb3Ysl 3aKOHBI U (hOPMYJIbl, CBsI3BIBAIOIIUE (PU3MUECKUE BEIUYMHBI: HAa OCHOBE
aHaJM3a yCJOBHUS 3aJa4yM 3a- IMChIBATh KPAaTKOE YCIIOBHME, BBIABIISITH HEIOCTAOIIME WU
n30bI- TOYHBIC JAaHHBIC, BHIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC ISl pEUICHUS,
MIPOBOJINTH PAacU€Thl M OLIEHUBATH PEATUCTUYHOCTH IOJYUYEHHOTO 3HA4YeHHs (pu3mueckoi
BEJINYHHBI;

—pacmno3HaBaTh IIPOOJIEMbI, KOTOPBIE MOXHO PELIUTH IIPU TOMOIIU (GU3ZNYECKUX METOJOB;
HCIIOJIb3YsI ONIMCAHUE UCCIIEJOBAHUS, BbI- ACJISITh IPOBEPAEMOE IIPEANOI0KEHUE, OLIEHUBATh
IIPaBUJILHOCTh NOPsIIKA MPOBEIECHUSI UCCIEOBAHUS, /1€J1aTh BBIBOJbI, HHTEPIpPE- TUPOBATH
pe3ybTaThl HAOJIIOIEHNUH U ONIBITOB;

—TIPOBOJAUTH ONBITHI 110 HAOIIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB TeJ
(u3yueHue BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHMs SHEPIruU; 3aBUCHMOCTh
rnepuojia kojaebaHui

MPY’)KUHHOTO MAasTHHUKAa OT MAacChl Tpy3a W KECTKOCTH TPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTATYIbl MaJIBIX KOJEOaHWM; MPSIMOJIU- HEMHOE paclHpOCTPAaHEHHE CBETa, Pa3IoKEHUE
0eyloro cBeTra B CHEKTP; M3y4YCHHE CBOMCTB HM300pa)KEHHsI B IUIOCKOM 3€pKajie M CBOWMCTB
n300paXkeHus NpeaMera B coOuparollel JuH3e; Ha- OJI0JIEHHE CIUIOUIHBIX M JMHEHYaThIX
CIIEKTPOB M3JIy4YE€HUs): Ca-MOCTOSATEIBHO COOMPATh YCTAHOBKY M3 U30BITOUHOIO Habopa 060-
PYZIOBaHUS; ONIUCHIBATH X0/ OIbITA U €ro pe3yJbTaThl, (HOPMYIIH- pOBATH BBIBOIHI,

—IIPOBOJIUTH NMPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeeNsis CpeIHee 3HaUCHNE
n3MepseMoi BeTMYUHBI ((hOKYyCHOE paccTosiHuE coOUparoliel JIMH3b1); 000CHOBBIBATH BHIOOP
crnocoba U3MepPEHUs/ M3MEPUTEITBHOTO TPHUOOpa;

—IIPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIUYUH C UCIIOIB30BAHUEM MPSIMBIX
U3MepeHu (3aBUCUMOCTh IYTH OT BPEMEHHM IIpU PABHOYCKOPEHHOM [IBM)KEHHHU 0€3
Ha4yaJbHOHN CKO- POCTH; MEepHO/a KoJIeOaHU MAaTeMaTHIECKOr0 MasiTHUKA OT JUTH- Hbl HUTH;
3aBUCHMOCTH YyIJIa OTpPaXE€HHsS CBETa OT yrja NaJeHUsS U yrila MPEJOMIICHHs] OT yTiia
MaJieHus1): IUIAaHUPOBAaTh HCCIEAO- BaHHUE, CaMOCTOSTEIBHO COOUpaTh yCTaHOBKY,
(bUKCHPOBATh pe- 3yJIbTAThI TOJTYUYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BU- 1€ TaOIUIL
U rpaduKOB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIIE0- BaHUS;

—TMpPOBOJUTh KOCBEHHBIE HM3MEpeHUs (PU3MUYECKUX BEJIUYMH (Cpel- Hssl CKOPOCTh U
YCKOpEHHE TeJla TP PaBHOYCKOPEHHOM JIBH- KEHHH, YCKOPEHHE CBOOOIHOTO TMaJAeHUs,
)KECTKOCTh TIPY>KUHBI, KOX(PPHUIIMESHT TPEHUsI CKOJBKEHUS, MEeXaHudeckas pabora u
MOII[HOCTh, YaCTOTa U MEePHOJ KOJIeOaHUN MaTeMaTHU4YECKOIOH NPYKUHHOTO MasiTHUKOB,
OoNnTHYECcKass Ccuila coOuparomeld JHMH- 3bl, PaJUOAKTUBHBIA (OH): IUIAHUPOBATH
W3MEPEHUs; COOMPATh SKCIEPUMEHTAIIBHYIO YCTAHOBKY W BBINOJHSITH U3MEPEHUs, Clie-
JTysl TIPEIUIOKEHHOW WHCTPYKIIMH; BBIYUCIISITH 3HAUCHUE BEIIMYW- HBI M aHAJIM3UPOBATh
MMOJIy9YeHHBIE PE3yIbTaThl C YYETOM 33JaHHON MOTPEITHOCTH U3MEPEHUH;

—Cco0II01aTh IPaBUJIa TEXHUKH O0€30MaCHOCTH MPU paboTe ¢ 1a00- paTOPHBIM 000PYIOBAaHUEM;

—pa3iauyarh OCHOBHBIE IIPU3HAKHW HM3YyYEHHBIX (PU3MYECKUX MOje- JIed: marepuaibHas
TOYKa, aOCOJIOTHO TBEPIOE TEJIO, TOUYEYHBIM MCTOUYHUK CBETa, JIyd, TOHKasl JIWH3a,
IUTaHEeTapHas MOJIEb aTO- Ma, HYKJIOHHasi MOJI€JIb aTOMHOTO SIpa;

—XapaKTepu30BaTh MPUHIIANBI JSHCTBUS N3YUYCHHBIX MPUOOPOBU TEXHUUECKUX YCTPOHCTB
C OmOpoM Ha UX onucaHus (B TOM YHC-

JIe: CIIMJIOMETP, JAaTYUKU MOJIOKEHUS, PACCTOSIHUSI U YCKOPEHMs, PAKETa, 9XOJIOT, OUYKH,
nepuckon, ¢oroanmnapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOIl, O03UMETp, KaMepa
Bunbcona), uc- monb3ysl 3HaHUSI O CBOMCTBaX (PU3UYECKUX SBJICHUM U HEOOXOIU- MbIC
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(uznueckue 3aKOHOMEPHOCTH;

—MHCIIOJIb30BaTh CXEMBI U CXEMAaTUYHbIC PUCYHKH HU3YYE€HHBIX T€X- HHYECKUX YCTPOWCTB,
U3MEPUTEIbHBIX NPUOOPOB U TEXHOJOIM- YECKHX IPOLECCOB IIPU  pELICHUH
yu4eOHO-IIPAaKTUYECKUX 3a/lady; ONTHYECKHE CXEMBbl JJIs IOCTPOCHHUS H300pa’keHUi B
IJIOCKOM 3€pKajie U coOuparolieii JuH3e;

—IIPUBOJUTH IPUMEPBI/HAXOAUTh UH(OPMALIUIO O IPUMEPax Mpak- THUECKOTO UCIIOIb30BAHUS
¢u3MYecKNX 3HAHUNW B TIOBCEJHEBHOM IKM3HU g oOecreuyeHus Oe30MacHOCTH TPH
obpamennn ¢ npubo- paMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 370POBBS U
COOII0IeHUsI HOPM 9KOJIOTHYECKOr0 TIOBEICHMSI B OKpYKaIoIIei cpese;

—OCYIIECTBJISITh TOUCK HHPOpManuu (U3NYECKOTO COJAEpXKaHUs B ceTu VIHTEpHeET,
CaMOCTOSITEIbHO (OPMYJIUPYsI ITIOMCKOBBIM 3a- NPOC, HAXOAWTh IMYTH OIpEACICHUs
JIOCTOBEPHOCTH MOJy4eHHOH HMH(pOpMaAIMM Ha OCHOBE HMEIONIUMXCS 3HAaHUM U
JIOTIOJIHATEIIb- HbIX UCTOYHHUKOB;

—HCNOJB30BaTh NP BBHIIIOJHEHUN YYEOHBIX 3aJJaHUN HAyYHO-TIO- MYJISIPHYIO JTUTEPATYPY
(usznueckoro coaeprkaHusl, CIpaBOYHbIE MaTepHUalIbl, pecypchl ceTu VHTepHeT; BlIaaeTh
npuéMaMM KOHCHEKTHUPOBAHMUS TEKCTa, MpeoOpa3zoBaHus HUHPOpPMALMU W3 OJHOH
3HAKOBOI CUCTEMBI B IPYTYIO;

—CO03/1aBaTh COOCTBEHHbIE NMUCBMEHHBIE M YCTHBIE COOOLIEHHUsS] HAa OCHOBE MHGOpPMALUU U3
HECKOJIBKUX MCTOYHUKOB (PU3MYECKOTO COJEPKAHMsSI, MyOJIMUYHO MPENCTABIATh PE3yJIbTaThl
IIPOEKTHON WJIM MCCJIE0BATEIBCKON NESITEIbHOCTH; MPU 3TOM I'PAMOTHO HC- MOJIb30BaTh
M3YUYCHHBIH TOHATHIHBIN amnmapaT HW3ydaeMmMoro pas- fena (U3HKH M  COIPOBOXKIATH
BBICTYIUIEHUE MPE3EHTale C yUETOM OCOOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.

EMATHYECKOE TIJTAHUPOBAHUE
7 kaacce (68 4)

Teleanec OCHOBHOE OcHoOBHBIE BHbI 1€ATEILHOCTH
KHii 0JI0K, conepkane ydyamuxcsi (Ha ypoBHe yueOHbIX
TeMa neiicremii)l
Pasznen 1. ®u3nka u eé poJib B NO3HAHUM OKPY:KAIOLIET0
mupa (6 4)
Pduzuka — ®duszuka — Hayka o BrisiBnenue paznnuuii Mexay GU3NUECKUMHU U
HayKa o npupojie. SIBnenus xuMH4Yeckumu rpespamieHussMa (MC — xumus).
npupoue (2 4) | mpupoasl. Ouzuye- PacnioznaBanue u kiaccudukamus
CKUE SIBJICHUS: (bm3UYecKuX SIBICHUN: MEXaHUYECKUX,
MEXaHHYe- CKHUe, TETUIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX U
TEIUIOBBIE, DJIEKTPUYE- | CBETOBBIX.
CKHE, MAarHUTHEIE, Ha6J’IIO,Z[CHI/Ie 1 OIMNCAaHHUC (I)I/I3I/I‘-ICCKI/IX SIBJICHUU
CBETOBBIE, 3BYKOBBIE
duznyeckue dusnyeckue OmnpeneneHre UEHBI IEJICHUS IKaJIbI
BEJIMYMHBbI BEeMYUHBL. MI3MepeHne | u3aMepuTensHoro npuodopa. Mzmepenne nuHEHBIX
(29) (p3rYecKkuX BETUUHH. | pa3MEpOB Tel U MPOMEKYTKOB BPEMEHH C YUETOM
dusznyeckue Npudopkl. | NOTPEIIHOCTEN.
[MorpemHocTsb N3mepenue o0bEMa KUJIKOCTH U TBEPJIOTO Tea.
H3MEpCHHIA. H3mepenune temriepaTypsbl IpU ITOMOIIHA
MesxayHapoaHas JKMJIKOCTHOT'O TEPMO-METPA U JaTUUKA
cHUcTeMa €IUHMUII TEMICPATYPBhI.
BrInosHeHne TBOPUECKUX 3aJaHUN 10 OUCKY




CNocO00B M3Mepe- HUSI HEKOTOPHIX (PU3UUECKUX
XapaKTePUCTHUK, HATIPUMEDP PA3MEPOB MAITBIX
00BEKTOB (BOJIOC, TIPOBOJIOKA), YIaTEHHBIX

00BEKTOB, OOJIBIIINX PACCTOSIHUM, MaJIbIX
IIPOMEKYTKOB BpeMeHU. O0Cy)aeHne
npeajIaraeMpIX cnocoOoOB

EcrecTrBeHHO-
HAY4YHbIHI
MeTOJ
no3Hanus (2

)

Kaxk ¢pusuka u npyrue BriaBHKEeHHE TUTIOTE3, OOBSICHSFOIITNX

€CTECTBECHHBIEC HAYKH IIPOCTHIE SABJICHUS, HAIIpUMED:
HU3yda- 10T IIPUPOAY. — [IOYEMY OCTAaHABJIMBACTCS JIBHXKYILEECS 110
EcrecTBeH- FOPU30HTAIIBHON IIOBEPXHOCTH TEJIO;
HO-Hay4YHBIA METON — [OYEMY B J)KApPKYIO IIOTO1y B CBETIION OJICKIE
MO3Ha- HUS: npoxjagHEH, YeM B TEMHOM.

HaOIIOIeHNE, peUIoKEeHHE CIIOCOO0B MPOBEPKHU TMIIOTES.

I0CTAHOB-Ka Hay4qHOro | IIPOBCJCHHE  MCCIENOBAHMA 1O NPOBEPKE

BOIIPOCA, BbIABWKEHNe | KAKOW-TMHOO Trumote- 3bI, HANIpUMEp: NalbHOCTH
> ..

TUIOTE3, SKcepuMenT | HOIETa IIApUKA, ITYIICHHOIO rOPH- 30HTANIBHO,
>

110 IIPOBEPKE THIIOTES TeM 6oJibllIe, YeM OOJIbIIE BBICOTA ITyCKAa.

3 o ()
06BICHEHNE HAGIIIO- ITocTpoenue mpocTedmmx Mopelen
JIAEMOTO SIBJICHUS. (GU3HYECKUX SABJICHHUH (B BUJE PUCYHKOB HIIH

Onucanue pusndeckux | CXEM), HAIPUMEp HAJCHUE HPEIMETa;
SBJICHUIA C TOMO-IITpI0 | IPSIMOJIMHEIHOE PaclpoCTPaHCHUE CBETa

MOJIeJIEHN

Pazgen 2. IleppoHayabHbIe CBeAeHUSI O CTPOCHUH
emtecTna (5 )

Ctpoenue
emecTna (1

4)

ATOMEI 1 MOJICKYJbI, UX Ha6J'IIO)1€HI/I€ U UHTCpHIpPECTALH OIIBITOB,

pa3-MEphbI. OHBITI)I, CBHUACTCIIbCTBYIOIINUX 00 ATOMHO-MOJICKYJIIPHOM
JOKa3bIBarO- e CTPOCHHU BCUICCTBA: OIIBITBI C paC- TBOPCHUCM
AUCKPECTHOC CTPOCHHUC Pa3J IMYHbIX BCIICCTB B BOJC.

BCIIICCTBA OI_ICHKa Pa3MepoOB aTOMOB U MOJICKYJI C

rcnoJib3oBaHueM (oTo- rpaduii, NOITyUYeHHBIX Ha
aTOMHOM CHJIOBOM MuKpockorne (ACM).
OnpeneneHne pa3MepoB MaJIbIX TEJ

JBuxkenmne
/|
B3aHMO/Iei-
cTBHE
YacTHI
BelecTBa (2

4)

JIBU>KEHHE YaCTHULL HaOmronenne n oO6bsicHeHHe OpOyHOBCKOTO
BeuiecTBa. CBs3b JBM)KEHUS U siBJe- HUsL TN DY3UH.

CKOPOCTH JABHUKECHUS [IpoBenenre u 0OBCHEHUE ONBITOB 110 HAOIIOIEHUIO
HaCTHIL C TETUIOBOTO PACIIMPEHHUS Ta30B.

TeMIepaTypou. [IpoBenenne u 0ObsICHEHNE ONBITOB IO
bpoynoBckoe OOHaApPYKEHHUIO CHJIMOJIEKYJISIPHOTO

nBrkeHue. Jluddy3us. | OpUTSHKEHUS U OTTAIKUBAHUS
B3aumonaeiicTBue 4acTHIl
BEILIECTBA: TIPUTSIKE-
HUE U OTTAJIKUBaHUE

TemaTnuec
KU 0J10K,
TEeMa

OCHOBHBIC BHBI 1eSITEJIbHOCTH
yJammxcsi (Ha ypoBHe
Y4eOHBIX el CTBUIN)

OcHOBHOE
coJepkaHue




ArperaTrHsl
€ COCTOSIHUA
BelecTBa (2

)

ArperaTHbl€ COCTOSIHUS
BEIIIECTBA: CTPOEHHE
ra3oB, JKHIKOCTESH U
TBEPABIX
(KpUCTAIUTMYSCKUX) TEIT.
B3aumocBs3b MeX1y
CBOM- CTBaMU BEIIIECTB B
pa3HBIX arperaTHhIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
CTpPO-CHUEM.
Oco0eHHocTH arperart-
HBIX COCTOSIHUN BOJIbI

Onucanue (C UCTOJIB30BAHUEM IPOCTBIX MOJAEIEH)
OCHOBHBIX Pa3JINYUN B CTPOCHUH Ta30B,
JKMJKOCTEN U TBEPABIX TEII.

OOBsCHEHNE MAJION CKUMAaEMOCTH KUIIKOCTEN U
TBEPABIX TEJI, 00JIBIIION CKUMAEMOCTH Ta30B.
OObsicHenne coxpaHeHus (HopMbI TBEPABIX TEN U
TEKYYECTH KHUJIKOCTH.

[IpoBeneHune onbITOB, JOKA3BIBAIOIINX, YTO B
TBEPJIOM COCTOSI- HUM BOJIbI YACTHUIIBI HAXOJISITCS B
CpeIHEeM JalibIlie ApYyT OT JApyra(MJIOTHOCTH
MEHBIIIE), YEM B KHUJIKOM.

Y cTaHOBJICGHHE B3aUMOCBSI3H MEXKTY
OCOOCHHOCTSIMH arperar- HbIX COCTOSIHHIN BOJBI U
CYILIECTBOBAaHMEM BOJHBIX opranu3zmMoB(MC —
ownosorusi, reorpadus)

Paznen 3. /IBukenune u B3aumojeiicteue teua (21 1)

Mexanuuec MexaHuueckoe HccnenoBanue paBHOMEPHOI'O JIBHUKEHUS U
Koe JIBUKeHUe. PaBHOMEpHOE| olpeiesieHUe ero Npu3HaKoB.
naBu:keHue (3 | ¥ HEpaBHOMEP-HOE Habntonenne HepaBHOMEPHOTO ABUXKEHUS U
q) nBuxkeHue. CKopocTb. OIIpEeNIeICHUE €TI0 OTIIMYHUI OT PaBHOMEPHOT'O
Cpenssis CKOPOCTh IPU | IBUIKECHUSL.
HE- PABHOMEPHOM Pemenue 3amau Ha onpeneneHue MyTH, CKOPOCTH
JNBUKEHUU. Pacy€r myTu | U BpEMEHU PABHOMEPHOI'O JBUKECHUS.
Y BPEMEHH JBYIKCHHUS Amnanu3 rpaduKOB 3aBUCUMOCTH ITYTH U CKOPOCTH
OT BpEMEHU
Nuepuus, SIBIIeHHME UHEPLIUU. OOBsicHEeHHE U TIPOTHO3UPOBAHUE SIBJICHUH,
Macca, 3aKOH UHEPLIMH. 00yCJIIOBJICHHBIX UHEPIIMEH, HATPUMED: UTO
IJIOT- BzaumoneiictBue Ten MPOUCXOJUT MPU TOPMOKEHUHU U PE3KOM MAHEBPE
HocTh (4 KakK MpuYrHa aBTOMOOWJISI, MOYEMY HEBO3MOXXHO MITHOBEHHO
q) U3MEHEHUSI CKOPOCTH MPEKPATUTh JBU)KEHHUE HA BEJIOCUIIEE WU

JABUKECHUS TECII.

caMOKaTC U T. 1.

Macca kak Mepa
WHEPTHOCTH TEJA.
ITnoTHOCTE BemiecTna.
CBs3b INTIOTHOCTH C
KOJINYE- CTBOM MOJIEKYJI
B €IUHUIIE 00BEMA
BEIleCcTBa

[IpoBenenue u aHaaIU3 OMBITOB, IEMOHCTPUPYIOIIUX
U3MEHEHNE CKOPOCTH ABUKEHUS TEJIa B pe3ybTaTe
JICUCTBUSI HA HETO JPYTHUX TEII.

Pemenue 3anau Ha onpeneneHue Macchl Teja, ero
00bEMa UTIIIIOTHOCTH.

IIpoBeneHnue u aHajau3 OIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCU- MOCTh U3MEHEHUS
CKOPOCTH TeJIa OT €ro MaccChl MPHU B3aUMOJIEH- CTBUU
Tel. MI3mepenne Macceol Tea pa3andHbIMU
cnocobamu. OnpeqieNieHne MIOTHOCTH Tella B
pe3yJibTaTe U3MEPEHHs €ro Mac-Chl U 00bEMa




Cuia. Buasl

Cuna kak

I/I3yquHe BSaHMOHCﬁCTBHﬂ KaK MPpUYIHHBbI

cni (14 u) XapaKTEPUCTUKA HW3MEHEHMs] CKOPOCTHU TeJla UM ero AedopMaluu.
B3aMMOJCHUCTBUS TEIl. OnucaHue peanbHBIX CUTyalMil B3aUMOAEHCTBHUSI TEI
Cuia ynpyroctu u C IOMOILIbIO MOJIENEN, B KOTOPBIX BBOAUTCS MOHSATHE U
3akoH ['yka. n3oOpaxeHue cwibl. Mi3yueHne cuiibl ynpyrocTu.
HN3mepeHue cuisl ¢ HccnenoBanue 3aBUCUMOCTHU CUIIBI YIIPYTOCTH OT
IIOMOIBIO YAJIMHEHUSI PE3UHOBOIO IIHYPA WU NPYKUHBI
JHaAMOMeETpa. SBieHue (¢ mocTpoeHueM rpaduka).
TSTOTEHMS H CHJIA AHanu3 NpaKkTUYECKUX CUTYyallui, B KOTOPbIX
rsoxecTh. CHia MPOSIBIISIETCS AEHUCTBUE CUJIBI YIIPYTOCTH
TSHKECTH Ha APYTUX (ynpyrocts Msiya, KpOCCOBOK, BETOK IepeBa U Ap.).
miamerax. Bec Tena. AHanu3 cutyalyi, CBSI3aHHBIX C SIBJIEHUEM
HeBeco- MOCTE. TsiroTeHust. O0bsicCHeHne OpOUTANIBHOTO JBKECHHUS
Cio%eHHe CuJl, IIJIAHET C UCIIOJIb30BaHU- €M SBJICHUS TSATOTEHUS U
HAIIPABJICHHBIX 110 3akoHa nHepuuu (MC — actponomus). Usmepenue
OJIHOM TIPSIMOI. Beca TeJjla ¢ IOMOIIbI0 AuHaAMoMeTpa. OGocHOBaHUE
PaBHOACHCTBYOLIAs 3TOro cnocoda u3MepeHHUsl.
cni. Crita TpeHHsL. AHanu3 1 MOJEIIMPOBAHUE SIBJIEHUSI HEBECOMOCTH.
TpeHHe CKOIBXCHUS 1 OKCIlepuMEeHTaJIbHOE MOIyYSeHHUE paBuiia 5
Tpenue nokost. Tperne B | CTOKCHUS CUII, HATIPABICHHBIX BIOJIb OJHOM
IPUPOJIE ¥ TEXHUKE NPSMOIi. E)Hpe):[eneﬂune BEJIMYMHBI
PaBHOACHUCTBYIOIIEH CHII.
H3yuenue cuiibl TpeHUS CKOJIBKEHUS U CUJIbI
TPEHUSI TOKOSI.
TeM%anec OCHOBHO® OcHOBHBIE BU/1bI 1eSITEJIbHOCTH
KU 010K, cofepianme y4yammxcs (qa ypoBHe
TEMA Y4eOHBIX JeiicTBU)
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT
BECa T€JaH CBOMCTB TPYILIUXCS
IIOBEPXHOCTEM.
AHanu3 NpakTUYECKUX CUTyaluid, B KOTOPBIX
HNPOSIBIISIETCS AEHCTBUE CWIIbI TPEHUS,
HCTOJIb3YIOTCS CIOCOOBI €€ yMEHbIIle- HUSI MU
yBeJIMYEeHUs (KaTaHUE Ha JIbDKax, KOHbKax,
TOPMOYKE- HUE aBTOMOOMJISI, UCIIOJIb30BaHUE
MOJIIMUITHUKOB, MJIaBAHUE BOJHBIX )KUBOTHBIX U
np.) (MC — Guonorust).
Pemenue 3anau ¢ ucnosnbzoBaHuem GopMysl st
pacuéra CUJIBITSIKECTH, CUJIbl YIIPYTOCTH, CHIIbI
TPEHUS
Paznen 4. /laBiieHne TBEPABIX TeJl, JKUAKOCTel H ra3os (21
)
JlaBienne. JlaBiaenue. CriocoObI AHam3 U 00BSICHEHUE OMBITOB U
Ile- penaua yYMEHb- IICHUS U MPAKTUYECKUX CUTYaIMi, B KOTOPBIX
AaBJie- HUSA YBEJIMYEHUS JaBJICHUS. | MPOSIBISIETCS CUJIa JaBJICHUS.
TBEPABIMH JlaBneHue rasa. O6ocHoOBaHKE CIIOCOOOB YMEHBIIECHUS U YBEIMUYCHUS
TeJIAMH, 3aBUCHMMOCTbD JaBJIEHUs | AaBieHMs. 3ydueHne 3aBUCUMOCTH JJaBJIE€HNUs ra3a OT
KH/IKO- razaot ooréma u 00bEMa 1 TemnepaTtypsl. MI3yueHne ocobeHHOCTEM
CTAMHU U TEMIIEpaTyPHI. Iepelauy JaBJICHUS TBEPABIMHU TEIAMM, KUIKOCTIMU

razamu (3 4)

Ilepenaua naBneHus
TBEP/IbI- MU TEJIAMM,
JKUOKOCTSIMU U ra3aMU.

3axoH Ilackais.
IIneBMaTHnueckue
MAaIINHEI

u razamu. OOOCHOBaHME PE3yJIbTATOB OIBITOB
0COOEHHOCTSIMU CTPOEHUSI BEIIECTBa B TBEPJIOM,

JKUJIKOM
U ra3000pa3HOM COCTOSTHUSIX.

OKCNIEPUMEHTAIIBHOE JOKA3aTEILCTBO
3akoHa Ilackais. Perienue 3anay Ha pacuér




JaBJIEHUS TBEPAOTO TENA

daBJienune 3aBUCUMOCTh HccnenoBanue 3aBUCUMOCTH JABJICHUS KUJKOCTHA OT
suakocru (5 | maBneHus TYOWHBI TIOTPYKEHHUS U TUIOTHOCTH KHUJKOCTH.
q) JKUJIKOCTH OT Habmionenne n oO0bsicHeHUE THAPOCTATUUECKOTO

Ty OMHBI napajgokcaHa OCHOBe 3akoHa [lackars.

MOTPY>KEHHUSI.

I'mapocra-

TUYECKUN

napaJiokc.

Co0o0Imaronmecs H3yuenue cooOIIatonIuXCcsi COCYIOB.

COCY/IbL. Pemenue 3amau Ha pacyéT MaBICHUS KHUIKOCTH.

['MapaBInYecKue OObsicHEeHHE MPUHIUIIA JEUCTBUS

MEXAHU3MEL TUJIPABIIMYECKOTO Tpecca.

AHanu3 1 00bsICHEHUE NPAKTUYECKUX CUTYyalluH,
J€MOHCTPHUPY- FOIIUX MPOSIBICHUE AaBICHUS
JKUJIKOCTHU U 3akoHa [lackans, Hanmpumep npoieccoB
B OpraHu3Me Ipu riyOboKoBoaHOM HeIpsi- Huu (MC
— OMoJIOTHS)

Atmocdepn
oe
nasJenue (6

)

Atmocdepa 3emnu u
atMoc- pepHoe
naBieHue. [ puanHbl
CYIIIECTBOBAaHMS
BO3/IYIIIHON O00JI0YKHU
3eminun. OnbIT
Toppuuennu.
HN3mepenue
aTMoc(epHOTO
JTaBJICHUSI.
3aBUCUMOCTh
aTMoc(epHOro 1aBiIeHUs
OT BBICOTHI

HaJl YpPOBHEM  MOpA.
[TpuGopsl e
U3MEPECHUS
aTMocpepHo- ro
JTABJICHHUSI

DKcnepuMeHTaIbHOe OOHapyKeHHue aTMOC(hEepHOro
JaBJIeHUs. AHAIU3 U OOBSICHEHHUE OIBITOB U
MPAKTUYECKUX CUTYaIIUH, CBSI3aHHBIX C
nericTBrueM aTMOC(hEPHOTO JaBICHUS.
OOBbsicHEeHHE CyIIeCTBOBaHMs aTMocdephl Ha 3emiie
U HEKOTO- PBIX MJIaHETaX WJIM €€ OTCYTCTBUS Ha
npyrux ruianetax u Jlyae(MC — reorpadus,
acCTPOHOMHMUS).

OOBsiCHEeHHE U3MEHEHHS TUIOTHOCTH aTMOc(epbl

C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI.

Pemenune 3amau Ha pacu€T aTMocgepHOro
JaBieHus. M3ydueHue ycTpoicTsa
OGapomeTrpa-aHepouaa

HeiictBue
SKMJIKOCTH U
razaHa
NOrpykéHHoOe
B HHUX TeJo (7

4)

JenicTBUE )XHUJIKOCTH U
rasa Ha norpy>kK€HHoe B
HHUX TENO.
BrITankusaronias
(apxumeno-Ba) cuia.
3akoH Apxumena.
IInmaBanue Te.
Boznyxonia- BaHue

DKcrnepuMeHTaIbHOe OOHAapY’KeHUe JeNCTBUS
JKUJKOCTU U ra3daHa NOrpy>KEHHOE B HUX TEJO.
OnpeneneHne BbITATKUBAIOIICH CUJIBI,
JICUCTBYIOILIEH Ha TEJO0, TOTPYKEHHOE B
JKUJIKOCTb.

IIpoBenenue u 06Cy) KACHNUE ONBITOB,
JIEMOHCTPHUPYIOIINUX 3aBUCUMOCTD
BBITAJIKUBAIOIIEN CHJIbI, J€HCTBYIONIIEH Ha TEJIO B
)KUJIKOCTH, OT 00bEMaA MOTPYKEHHOM B )KUIKOCTh
YaCTHU TeJIaU OT INIOTHOCTH KUIKOCTH.
HccnenoBanue 3aBUCMMOCTH BECa TeJla B BOJIE

0T 00bEMaTIOrPY>KEHHOM B )KHUJIKOCTh YaCTU




Tena.
Pemenue 3ana4 Ha mpuMEeHEHHUE 3aKOHA
ApxuMena 1 yCaOBUs IIJIaBaHUS TeJl.

TeM%anec OCHOBHOE OcHOBHBIE BH/IBI AeSITEJILHOCTH
KU 010K, cofepsKanue yJyaummxcs (r‘l)a ypoBHe
TEMA Y4eOHBIX JeiicTBU)
KoHctpyupoBanue apeomerpa uiu
KOHCTPYUPOBaHHUE JIOAKU U OIpe/ieeHue eé
rpy30N0JbEMHOCTH
Pa3nen 5. Pagora u momHoCTh. JHeprus (12 4)
PaGora n Mexanuueckast padoTa. | DKCIEPUMEHTAIHLHOE ONpPE/IeICHUE MEXaHUYECKON
MouI- HocTh (3 | MomHoCTh pabOThI CUJIBI TSIPKECTH IPU NAJSHUU TEIa U CUIIbI
4) TPEHUsI IIPU PABHOMEPHOM IIEPEMEICHUU TeJla 10
FOPU30HTAJIbHOU TOBEPXHOCTH.
Pacuér momHocTH, pa3BUBacMOU IIpU IOABEME
1o jiectHulle. Pemenue 3anay Ha pacuér
MEXaHHYECKO padOThl M MOIHOCTH
IIpocTsie IIpocthie Mexanusmbl: | OmnpenesieHUe BBIUTPHIIIA B CHIIE NPOCTHIX
MexaHu3mbl (5| peryar, OJI0K, MEXaHU3MOB HAaIIpUMEpPE phlyara, MoABUKHOTO U
4) HaAKJIOHHAS MJIOCKOCTh. | HEMOJABHUKHOI'O OJIOKOB, HAKJIOHHON MJIOCKOCTH.
[TpaBuio paBHOBecHUs HccnenoBanue ycinoBusi paBHOBECHS pblyara.
peruara. IIpumenenue OOHnapy>keHre CBOWCTB MPOCThIX MEXaHU3MOB B
MpaBuJia PaBHOBECHUS pa3IUYHBIX UHCTPYMEHTaX U
ppIyara K 6J0Ky. MPUCIIOCOOIEHUSX, UCTIOIB3YEMBIX B OBITY
«30JI0TOE IPaBUIIO» U TEXHUKE, a TaK)Ke B )KUBbIX opranuzmax (MC
mexanuku. KITJ] — OuoJioTHs ). DKCTIEpUMEHTATTbEHOE
MPOCTBIX MEXAaHU3MOB. | JI0Ka3aTeJIbCTBO PaBEHCTBA pabOT Mpu
IIpocThie MeXaHU3MBI B | IPUMEHEHUHU ITPOCTHIX MEXAHNU3MOB.
OBITY U TEXHH- K€. Omnpenenenune K11/l HakJIOHHON NJIOCKOCTH.
PLIUATH B Tele Pemenne 3amau Ha NpUMEHEHUE TIpaBUIIa
qeJIOBEeKa paBHOBecus pbryara nHa pacuér KII/]
Mexannueck | Kunernueckast u DKCcHepuMEHTAJIbHOE ONpeAeIeHUEe U3MEHEHUS
asi JHeprus MMOTEHIIU- aJbHas KMHETUYECKON ¥ MOTEHIINAIbHON SHEPIUU TeJa
(4 9) sHeprus. [Ipespare- MPHU €ro CKAaThIBAHUH MO HAKIIOHHOMW TNIOCKOCTH.

HHC OJHOI'O BHUa
MCXaHHN4YC-

CKOM DHEPTUH B
Jpyrou. 3akoH
COXpaHEHUS U UBMEHE-
HUA DHCEPIrvuu B
MEXAHUKE

dopmynHpoBaHHE Ha OCHOBE HCCIICIOBAHHSI 3aKOHA
COXpaHEHHS MEXaHUYECKOH YHEPTHUH.

OO0cyKxaeHue TpaHul] TPUMEHUMOCTH 3aKOHA
COXPAaHCHUA DHCPIUH.

Pemenue 3amay ¢ MCHOIB30BaHUEM 3aKOHA

COXpaHEHHs dHEP-TUHU

Pe3epBHoe Bpems (3 u)




8 kuacc (68 4)

Temarnuec

OcHOBHbBIE BHUABI J1€ATCJIBHOCTH

M CBOHCTBA

BelecTsa (/ 4)

MOJICKYJISIPHO-KHUHETHYE
CKOH

TEOPUHU CTPOCHUS
BEIIECTBA.

Macca u pa3zmepsl
aTOMOB

1 MOJICKYJI. OIBITHI,
IIoa-
TBECPIXKAAOIIUEC OCHOBHBIC

IIOJIOKCHU A MOJICKYJISAP-

HO-KMHETHYECKOU
TEOPUH.

Mogaenu TBEpIOTO,
JKUJIKOTO

1 Ta3000pa3HOro
COCTOSIHUH
BEIIIECTBA.
Kpucrajuymuecknue

u amop¢HbIe TBEPAbIE
Tena.

6 OcHoBHOE ( p
KHH 0JIOK yamuxcs (HA YPOBHE YUeOHBIX
’ coaep:kaHue y UHI . yp y
TeMbI AeHCTBH)
Paznen 6. TenoBble siBjienus (28 u)
Crtpoenue OcHoBHBIC OJIOKeHUsT | HaGmionenue n mHTEpHpeTays OIbITOB,

CBU/IETEIbCTBYIOLINX

00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUHU BEIIECTBA!
OIIBITHI C pac-

TBOPEHUEM Pa3INYHBIX BELIESCTB B BOJE.

Peimenue 3amad mo OEHUBAHUIO KOJIUYECTBA ATOMOB
U1 MOJIC-

KYyJI B €equHUIlE 00OBbEMA BEIIECTBA.

AHaIM3 TEKCTa APEBHUX aTOMHUCTOB (HAIIpUMED,
(bparmenra _

11ooMel Jlykpenus «O mpupoae Belen») ¢
HU3JIOXKEHIEM QOOCHO-

BAHUI aTOMHOI T'MIIOTE3bI (CMBICIOBOE YTEHUE).
Onenka _
yOEIUTEIBHOCTU 3TUX OOOCHOBAHUM.

OOpsAcHEHUE OPOYHOBCKOTO IABVIKCHUS, SIBICHUS
nuddy3un _
U pa3INYui MEXAY HUMHU Ha OCHOBE MOJOKECHUN
MOJICKYJIISIP- .

HO-KMHETUYECKOM TEOPUU CTPOCHUS BELIESCTBA.

TemaTnuec
KM 0JI0K,
TEMA

OcHoBHOE
coJiep:xaHue

OcHOBHBIC BU/IbI 1eITEJIbHOCTH
ydyamuxcsi (Ha YypoBHe
Y4eOHBIX el CTBUIN)

OO0OBsICHEHHE CBOMCTB
rasoB, JKHIKOCTCH U
TBEPABIX TEJI HA
OCHOBE MOJIOKEHUM
MOJIEKYJISIPHO-KMHETHYE
CKOH TEOpHH.
CMmauyuBaHHE U Ka-
MWUISPHBIC SIBJICHUS.
TennoBoe
pacmupeHue u
c)kaTtue

OOBsiCHEHNE OCHOBHBIX Pa3jIUu4Yuil B CTPOCHUH
ra3oB, KHUJIKO- CTE€H U TBEPJIBIX TEII C
HCTIOJIb30BAHUEM TTOJIOKEHUN MOJICKYJISP-
HO-KMHETHUYECKOM TEOPUH CTPOECHUS BEIIECTBA.
[IpoBenenre ONBITOB MO BHIPAIIMBAHUIO KPUCTAJIJIOB
MOBapeH- HOM COJIM WJIU caxapa.

[IpoBenenre u 0OBSICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX KATWJUISIPHBIC SIBJICHUS U
sIBIEHHE CMadHBaHMSI.

OO0OBsicHeHHE POJTH KalTUWJUISIPHBIX SIBJICHUM JJIsI
MOCTYIJIEHUSI BOJIBI B OpraHu3M pacteHut (MC
— Ouoiorus).

HaGmonenne, npoBeneHne u 00bICHEHHE OIBITOB
10 HaOJIO- IEHHUIO TETUUIOBOTO PACIIMPEHUS Ta30B,
JKUJKOCTEN U TBEPIBIX TEJ.

OOpscHeHHne coxpaHeHHs] 00bEMa TBEPBIX Te,
TEKY4YECTH )KHUIKOCTH (B TOM YHUCIIE, Pa3HUIIHI B
TEKYYEeCTH JJIsI Pa3HBIX )KUIKOCTEH ), TaBJICHUS
rasa.

[IpoBenenre ONbITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTH JIaBJie- HUS BO3/yXa OT €ro 00bhéMa 1
HarpeBaHUs UJIN OXJIAXKACHUS,

u ux 00BsICHEHUE Ha OCHOBE
aTOMHO-MOJIEKYISIPHOTO YYEHHUS. Ananus
IIPAaKTU4YECKUX  CUTYyalMH, CBA3aHHBIX  CO

CBOMCTBaAMM ra3oB, JKUJIKOCTEN U TBEPABIX TEJ




TenjaoBbIe
npoueccol (21

4)

Temneparypa. CBs3b
TEMIIe- paTyphl CO
CKOPOCTBIO TEILNIOBOTO
JIBUOKCHUS YaCTHIIL.
Buytpennsis

SHEprus.

CriocoOsbl

W3MEHEHUS

O6ocHOBaHME MPABHII U3MEPEHHS TEMITEPATYPHI.
CpaBHEHHE pa3IMYHBIX CIIOCOOOB M3MEpPEHHS U
LIKaJI TEMIIE- paTypHl.

Hao6mronenne u 00bICHEHUE OIILITOB,
JIEMOHCTPHUPYIOIINX U3MEHEHUE BHYTPECHHEH
SHEPI'uM Tejla B pe3yJibTaTe TEIIoNepe- Jauu 1
pabOThl BHEIIHUX CHIL.

BHYTPEHHEH YHEPTHUU:
Teronepeaada u
COBep- LlIEHUE padOTHI.
Buas! Temonepenauu:
TEIJIONPOBO- JHOCTH,
KOHBEKIIHSI, U3JTyUe-
HUE.

KonnuecTtBo
TEIUIOTHL. Y IeNbHas
TEIITOEMKOCTD
BEILIECTBA.
TennoobMeH u
TEIJIOBOE

paBHOBECHE.
YpaBHeHUe
TEMJIOBOTO

OanaHca.

[InaBnenue n
OTBEpACBaHUE
KPUCTAIUTUYECKUX
BEILECTB. Y AenbHas
TEIUTIOTa IJIaBJjie- HUsl.
ITapooGpa3oBaHue

1 KOHJICHCAIUSl.
Hcnapenne. Kunenue.
Y nenpHasa TemioTa
napooOpa3oBaHUs.
3aBUCH- MOCTh
TeMIIepaTyphbl KUTICHUS
oT atMOoCc(epHOTO
naBieHus. BiaxxHocTh
BO3ayXa.

DHeprus TOIIIMBA.

Y nenpHasg TensoTa
CTOpaHwusl.

[TpunIunsr paboThl

TETIO- BBIX IBUTATEIICH.

KII/I TeruioBoro
JBUTATEIIS.

TenmoBrle nBUTATEIIN U
3allli-Ta OKPYKAKOIIEen
Cpelbl.

3aKOH COXpaHEeHUS U
pe- BpaIieHus
3Hepr1/11/1 B MEcXa-

HaGmronenne n oObsICHEeHHE OIBITOB, OOCYKICHHUE
MPAKTUYEe- CKUX CUTYyalUul, JIEMOHCTPUPYIOIIHUX
pa3jnyHbIe BUJbI TEILIO-TIEpeaadu:
TEMIIONPOBOJHOCTh, KOHBEKIIMIO, U3JTyYECHHUE.
HccnenoBanne siBIeHUs TEII0OOOMEHA MpPH
CMEIIMBAaHUU XOJIOJHOU U TOPSTYEN BOIBI.
Habnronenne ycTaHOBIIEHUS TETJIOBOTO

paBHOBECHUSI MEXY TOpsiYeil U XOJIOJAHOU BOJOM.
Onpenenenue (M3MEpeHUE) KOIUYECTBA TEILIOTHI,
MOJIY4Y€HHOT'0 BOJIOM MPHU TEIUIOOOMEHE C HarpeThIM
METAJUIMYECKUM IIUINH- JPOM.

Onpenenenue (U3MepeHne) yAEIbHONU TEMI0EMKOCTH
BelecTBa. Pemienue 3a1a4, cBA3aHHBIX C
BBIUMCJICHUEM KOJIMYECTBA TEIIO-Thl U
TEIUIOEMKOCTH IIPU TETIIOOOMEHE.

AHanu3 cuTyaluii MpakTUYeCKOro NCHOJIb30BaHUS
TEIJIOBBIX CBOMCTB BEIIECTB U MaTEPHUAJIOB,
HapuMep B LEJISIX dHEprocOe- peKeHus:
TEIUIOM3O0JISIIINS, DHEProcOeperaronme KppIiii,
TEPMOAKKYMYJISITOPHI U T. 1.

HaGnronenue siBjieHUN UcriapeHus u
KoHAeHcanuu. MccnenoBanue npoiecca
HCIIapeHUs Pa3IMYHbBIX XuAKocTel. O0bIcHeHne
SIBJICHUM MCIIApEHUs] U KOHJCHCAIIUU Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUYCHUSI.

Habmtonenue u oObsicHeHUE Tporiecca KUIEHUs, B
TOM YHCJI€ 3aBUCUMOCTH TEMIIEpaTyphl KUTICHUS OT
JTaBJICHUS.

Omnpenenenue (M3MEpPEeHNE) OTHOCUTEILHOMN
BJIA)KHOCTH Bo3ayxa. HaOmonenue npouecca
IUIaBJICHUSI KPUCTAJJINYECKOTO Bellle- CTBa,
HaIpuMep JibJa.

CpaBHEHHE TPOIECCOB TIABJICHU S
KPUCTAJUTMYECKUX TEIH PA3MITUCHUS TIPH
HarpeBaHuU aMmOpP(HBIX TEI.

Onpenenenue (M3MepeHUE) YACIBHOW TETUIOTHI
rutaBiieHus Jbaa. OObsICHEHUE SIBIICHUN TUTABIICHUS U
KpUCTaJITN3aLUI Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YYCHUSI.

TemaTnuec

OcHoBHOE

OcHOBHbIE BU/IbI 1eATEeJIbHOCTH




Ly

KU 0JI0K,
TEeMAa

CcoecprKaHue

yyamuxcs (Ha ypoBHe
Y4eOHBIX el CTBUIN)

HHNUYCCKUX U
TETIJIOBBIX
rporeccax

Penrenue 3ana4, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIO- ThI B Mpolieccax
TeIJIoNnepe1ayy MpH IUIABJIICHUH U KPUCTAILTH-
3allMH, UCIIAPEHUH U KOHJICHCAIIUH.

AHanu3 cuTyaruii NpakKTUYeCKOro MpuMeHEeHUs
SIBJICHUM TUTaBJICHUS U KPUCTAJIIU3AINH,
HaIpuMep, MOIyYeHUE CBEPX- YUCTHIX

MaTepHajoB, COJIEBasi I'peJika U Jp.

Amnanu3 paboThl 1 00BSICHEHHE MPUHIININA ICHCTBUS
TETUIOBOTO IBUTATEIIS.

Brruncnenue KonMuecTBa TEIIOTHI, BBIICIISIONIETOCS
MPHU CrO-PaHUM PA3JIUYHBIX BUAOB TorinBa, U KITJ]
JIBUTATEIIS.

OOGcy>XaeHne PKOJTOTHUECKUX TTOCIICACTBUN
HCTIOJIb30BaHUS IBUTATENIel BHYTPEHHETO

CrOpaHMsi, TETUIOBBIX M THIPOIIICK- TPOCTAHITAMN
(MC — skomnorusi, Xumusi)

Pasnen 7. Diekrpuuec

KHe U MAarHUTHbIe siBjeHus (37 4)

DiIeKTpHYecK
ue3apsjasbl.
3aps-
JKeHHbIe TeJia
U uX
B3auMo/ei-
crBue (7 4)

DJeKTpu3anus Teil.
JlBa pona
3JIEKTPUYECKUX
3apsizI0B.
Bzaumoneiicrsue
3apsiKEH- HbIX TeJl.
3akoH Kynona.
DNEeKTpHUIECKOe
nose. [TpuHnmn
CyHepno3uuu
AIIEKTPUYECKUX
noxen. Hocurenn
BIIEKTPUUECKUX
3apsiZIOB.
DnemMeHTapHbIH
DJIEKTPUYECKUMN
3apsil.

HaOmnroieHre u npoBeieHUe ONBITOB I10
AJIEKTPHU3AIUHU TEJINPU CONPUKOCHOBEHUU U
WHIYKIUEH.

HaOmnronenue n oObsCHEHUE B3aUMOIEHCTBUS
OJTHOUMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TeJl.
OOBsicHEeHUE TIpUHIUIIA ASUCTBUSA
anekTpockona. OObsICHEHNE SBICHUN
ANEKTPU3AIUHU TIPH CONNPUKOCHOBEHUH TN U
WHIYKIHEH C UCTIOJIb30BaHUEM 3HAHUU O
HOCHUTEJSX JIEKTPUUECKUX 3aps/10B B BEIIECTBE.
Pacnio3naBanue n 00bsICHEHUE SIBJICHUI
AJIEKTPU3AIUU B MO- BCEITHEBHOM JKU3HU.

Ctpoenue aroma.
[IpoBoaHU- KK U
JIUDJIEKTPUKHU. 3aKOH
COXpaHEHUSs
AJIEKTPUYECKOTr 0 3apsijia

HaGaronenne n oObICHEHHUE OIBITOB,
WLTIOCTPUPYIOMIUX 3aKOH COXPAaHCHUS
AIIEKTPUYECKOTO 3apsijia.

HabGuroieHre onmbITOB IO MOJICITMPOBAHHIO
CHJIOBBIX J'II/IHI/II71 3HeKTpI/I‘IeCKOFO I10J14.
HccnenoBanne AeWCTBUS DIIEKTPUUECKOTO OIS Ha
HpOBOI[HI/IKI/I n I[I/II)J'IGKTpI/IKI/I




IMocTostHHBI DJIEKTPUYECKUM TOK. HaGmronenne pa3audHbIX BUAOB JICHCTBUS

71 VYcio- Bus 3JIEKTPUYECKOTr0 TOKa M 0OHApY>KEHHE 3TUX BHUJIOB

JJIEKTpH4ec CYILLIECTBOBAaHUS JICMCTBUS B IOBCEIHEBHOM )KU3HMU.

kuiiTok (20 3JIEKTpU-4YecKoro Toka. | COOpka U UCIBITAHUE DJICKTPUUYECKON e

q) Hcrounuku HOCTOSHHOI'O TOKA.
HOCTOSIHHOI'O TOKA. H3mepenue cuiibl TOKa aMIIEPMETPOM.
JleiicTBus H3Mmepenne 311eKTpUIeCKOTro HAIIPsIKEHUS
3JIEKTPHYECKOTO TOKA BosIbTMETpOM. [IpoBeeHue u oObICHEHUE
(TeruioBoe, OMBITOB, JI€EMOHCTPUPYIOLINX 3aBUCUMOCTD
XUMHUYECKOE, AJIEKTPUYECKOI0 CONPOTUBIIEHUSI TTPOBOJAHUKA OT
MarHHTHOE). €ro JUIMHBI, IVIOLIAIU TONEePEYHOr0 CEUYEHUS U
DJIEKTPUYECKHUI TOK B MaTcpuaia.
JKUJIKOCTSIX U rasax. WccnenoBanne 3aBUCHMOCTH CHIJIBI TOKa,
DJIeKTPUYECcKAas ICITb. MPOTEKAOUIETO YEPE3 PEZUCTOP, OT COMPOTUBIICHUS
CumnaToka. PE3UCTOpPA U HAIIPSAKCHUS
DIEeKTPHUYECKOE Ha pesucTope. .
HATIPSOKEHHE. IIpoBepka npaBuiia CII0KEHUS HANIPSHKEHUNA TPU
ConpoTugjie- Hue M10CJIEJIOBA- TEJIbHOM COEIMHEHUHU JBYX
IIPOBOJHUKA. PE3HCTOPOB.
V leNIbHOe [IpoBepka nmpaBuia it CWIbl TOKA IpU
COTIPOTHRIICHHE TapaJIIebHOM COEH- HEHHH PE3UCTOPOB.
BelecTsa. 3akoH OMa AHanu3 cuTyaluil Mocjie10BaTeIbHOr0 U
JUIS YUACTKA TIETIH. rnapauieIbHOI0 COEIMHEHUSI IPOBOIHUKOB B
TToCIe10BaTEIbHOE JIOMAITHUX 3JIEKTPUUECKUX CETSX.
W MapaIeNbHOe Pemenue 3a/1a4 C MCTIOJIb30BAHNEM 3aKOHA Oma n
COCMHEHUE dhopmyn pacy€Ta IEKTPUIECKOTO COMPOTHUBIICHUS
[POBOTHHKOB. IIPYU NOCJIEI0BATENb- HOM U NAapaJLICIIbHOM
PaboTa H MOLIHOCTD COEJIMHEHUY NPOBOJHUKOB.
AJIEKTPU- YECKOTO TOKA.
3akoH J[>xoy- as—
Jlenna.
DIEKTPOIPOBO/I- Ka U
MOTpEeOUTENN IIEKTPU-
YECKOM DHEPIrUu B
OBITY.
KopoTkoe 3aMbIKaHue

TemaTudec OCHOBHOE OcHOBHBIE BU/IbI [1€IT€JIbHOCTH
KU 010K, coyepsKanue yJyamuxcs (}f'a ypoBHe
TeMa Y4eOHBIX el CTBUIA)

Ornpenenenue paboThl JIEKTPUUECKOTO TOKA,
IIPOTEKAIOIIETO YEPE3 PE3UCTOP.

OmnpeneneHue MOIIHOCTH JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA 4Yepes

naMnquy oT HaHHSDKeHI/ISI Ha Heﬁ.
Omnpenenenue KIIJ] narpeBaresns.

HccnenoBanne mpeobpazoBaHus SHEPTHU TIPU
NoABEME Tpy3ad3JIEKTPOABUTATEIIEM.

OObsicHEeHHEe YCTPOMCTBA U MPUHITUAINA JICHCTBUS
JIOMAIITHUX AJIEKTPOHArpeBaTeIbHBIX MPHUOOPOB.
OObsicHEHHE TPUYUH KOPOTKOTO 3aMBIKAHUS U
MPUHIINIIA ASHUCTBUS MJIABKUX MPEIOXPAHUTEIICH.
Penrenue 3aga4 ¢ MCoOJIL30BaHUEM 3aKOHA
Jlxoyns—Jlenma. HabmrogeHre BO3HUKHOBEHUS
AJIEKTPHUYECKOrO TOKA B KHUJI- KOCTH




MaruuTHbI ITocrosuublie MarHuThl. | McciengoBanue MarHUTHOI'O B3aHUMOJICHCTBUS

e SIBJIeHHA Bsaumoneiicteue IOCTOSIHHBIX MAarHUTOB.

(6 u) MOCTOSIH- HbIX HN3yydeHue MaraHuTHOro 1ot HOCTOSIHHBIX
MarHuToB. MarHuTHOE | MarHUTOB NPHU X OOBEIMHEHUH U Pa3/ICIICHUH.
nosue. MarautHoe nosie | [IpoBeeHre onbITOB IO BU3yalu3aluy MOJIS
3eMJIM U €ero 3HaYeHUEe IIOCTOSIHHBIX MarHUTOB.

JUTSL dKU3HU N3yueHue sABII€HUsI HAMAarHM4YMBaHUS BEIIECTBA.
Ha 3emie. OnbIT HccnenoBanue OeMCTBUS JEKTPUUECKOTO TOKA Ha
Opcrena. MarautHoe MarHUTHYO CTPEJIKY.
T10JI€ 3JIEKTPUYE- CKOTO
TOKa. [ IpumeHeHue
3JIEKTPOMAarHuTOB B
TEXHUKE.
JlelicTBUE MarHuTHOrO [IpoBenenue OIIBITOB, JIEMOHCTPUPYIOLIHAX
0JIs HA IIPOBOJIHUK C 3aBUCHUMOCTb CHUJIbl B3aUMOJEHCTBUSI KATYLIKHU C
TOKOM. TOKOM U MarHUTa OT CUJIbl U Ha- IIPaBJICHUS TOKa
DJeKTpoABUTATED B KaTylIKE.
MOCTOSIH- HOI'O TOKa. AHann3 cuTyauuMid HOpPaKTUYECKOIO IPUMEHEHUS
Hcnone3oBanue SJIEKTPOMArHu- TOB (B OBITOBBIX TEXHHYSCKHUX
3JIEKTPOJBUTaTENEH B YCTPOMCTBAaX, IPOMBIILIEHHOCTH, MEJIUIINHE).
TE€X- HUYECKUX N3yuyenue neiicTBUs MarHUTHOI'O MOJISI HA
yCTPOMCTBAxX IIPOBOJHUK C TOKOM. I3yueHue nencresus
U Ha TPAaHCIIOPTE 3JIEKTPOABUTATEIA.
HNsmepenune K11/ anekTpoaBurarenbHOM
YCTaHOBKH. Pacrio3HaBaHue U aHajau3 pa3jiudHbIX
NIPUMEHEHUH 3JIEKTPO- ABUTraTeNIel (TPaHCIOPT,
OBITOBBIC YCTPOWCTBA U JIP.)

aexkTpoMarn | ONbIThHI dapanes. OnbITHI 0 UCCIEAOBAHUIO SBICHUS

UT- Hasl SIBnenue 3JIEKTPOMArHUTHOM MHIYK-IIUM: UCCIIETOBaHUE

uHaAyKnus (4 | DIEKTpOMarHUTHOU W3MEHEHWI 3HAaUY€HUs] U HallpaBJICHUS

q) WH]TyK- LIHH. WHJYKIIHOHHOI'O TOKa
IIpaBuno Jlenna.

DJIeKTpOreHeparop.
CnocoObI TTOSTy4eHu st
DIIEKTPUUECKOMN
SHEPIUu.
DJIEKTPOCTAHIINH Ha
BO300HOBIIIEMBIX
HCTOY- HUKaX YHEPTUU
Pe3zepBHoe Bpems (3 u)

9 kaacc (102 )

Tematuuec OcHoBHoOe OcHoBHBIC BHIbI JeATEJIbHOCTH
KMl 0J10K, cojiep:kaHue yyammxcs (Ha ypoBHe Y4eOHbIX
TeMa aeiicTBuil)

Pa3nen 8. Mexannueckue siBienus (40 )
Mexann4yecko| MexaHudeckoe AHanu3 1 o0CyXAeHHE pa3IuYHbIX TPUMEPOB
e TIBUYKEHUE. MEXaHUYECKOI'0
JABUKEHH e MarepuanbHas TOYKa. | JBHYKCHMSI.
U cnoco0bI ero | Crucrema oTcuera. OOcyXIeHHe rpaHul] TPUMEHUMOCTH MOJIENIN
OTtHOCH- «MaTepruanbHas
onucanud (10 | TEIBHOCTH TOYKa.
MEXaHUYECKOr 0




A

1)

JABUKCHUA.

PaBHOMEpHOE
OPSIMOJIMHEH -

HOE JBHKCHHUE.
HepaBHomep-
HOE TNPAMOJIMHENHOE
OBHKE-

Hue. CpenHsas u
MIHOBCGHHAas
CKOPOCTB T€JIa IPU
HEpaBHO-

MEPHOM JIBUKEHUU.

Y CKOpEHUE.
PaBHOYCKOpEH-_
HOE TNPAMOJIMHENHOE
JBHXKEC-

Hue. CBOOOIHOE
najJcHue.

OneITH! 1 anuies.

PaBHOMepHOG JABHUKCHUC

0 OKPY’KHOCTH.
Ilepuon
U yacToTa oOpalieHus.

JInHenHas U yriioBast
CKOpO-

CTH.
IenTpocTpeMHUTEIIEHOE
YCKOpEHUE

OnrcaHre MEXaHWYECKOTO JIBFKCHUS Pa3TUuIHBIMU
criocodbamu

(ypaBHEHME, TaOIULIA, TPAPUK).

AHAaIU3 >KU3HECHHBIX CHTyaHHfI, B KOTOPbBIX
IIPOABJIIACTCA
OTHOCHUTCIIbHOCTh MCXaHHUYCCKOI'O ABHIKCHMUS.

HaOmroneHne MEeXaHM4YeCKOTro JBHKCHUS Tejla
OTHOCHUTEIIBHO
pa3HBIX TEJ OTCUETA.

CpaBHEHUE IIYTEA U TPACKTOPUI NBMIKEHUS OLHOI'O U
TOI'O XK€ .
TeJIa OTHOCUTENBHO Pa3HbIX TEJI OTCUYETA.

AHanu3 Tekcra l'aauinesas o0 OTHOCHUTEJIIBHOCTH
JIBUXCHUS, _

BBIINIOJITHEHUE 3aJaHUN T10 TEKCTY (CMBICIOBOE
4TEHUE). B

OnpeneneHue CpeaHen CKOPOCTU CKOJIbXKEHUS
OpyCcKa Wi IBU- _

JKEHMS IapuKa 10 HAKJIOHHOH MJIOCKOCTH.

Anann3 U 00CyXIEHHE CIOCOO0B NMPUOIMIKEHHOIO
OIIPENAECIICHUS
MIHOBEHHOU CKOPOCTH.

OnpeneneHue CKOPOCTH PaBHOMEPHOI'O JIBUKECHUS
(mapuka

B )KI/II[I)(OCTI/I, MOJIEJIH IJIEKTPUYECKOTO aBTOMOOUIIA
U T. II.).

OnpeneneHue yTd, OpORAECHHOIO 3a JaHHbBIN
MPOMEKYTOK

BPEMEHU, U CKOPOCTH Tea 110 rpa)uKy
3aBUCHMOCTH IIYTH

PaBHOMEPHOI'O OBUKEHUSA OT BPEMEHMU.

OO0CyXIeHNE BO3MOKHBIX IPUHLIMUIIOB ACHCTBUS
pudoOpoB,
HU3MEPAIOIIUX CKOPOCTH (CIHUIOMETPOB).

Brruncnenne IIyTH 51 CKOpPOCTH npu
PaBHOYCKOPEHHOM IPSIMO- JIMHEMHOM JBUKECHUU
Tena.

Onpenenenue NPOUAEHHOrNO MYTH W YCKOPEHMS
JBIKEHUS TeJjla o IrpaduKy 3aBUCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOI'O IMPSIMO- JIMHEHHOTO JBH)KCHUS
TeJla OT BPEMEHHU.

Onpenenenue ycKopeHus Tena npu
PaBHOYCKOPEHHOM JBUKE- HUU 10 HAKJIOHHOM

INIOCKOCTH.
N3mepeHnure nepruoaa U 4aCTOThI 0OpaILleHHs Tena Mo
OKPYKHOCTH.

Onpenenenue CKOPOCTH PaBHOMEPHOTO

JBUXKEHHUSI TENAIO OKPY>KHOCTH.

Pemenue 3a1au Ha onpeieIeHne KUHEMAaTHYECKUX
XapaKTepU- CTUK MEXaHUYECKOTO JBHXKECHUS
pa3IuYHbBIX BUJOB.

PacrnioznaBanue u npuOIMKEHHOE ONMMCaHUE
Pa3IMYHBIX BUJIOBMEXaHUYECKOTO JIBUYKEHUS B
MPUPOJIE U TEXHUKE (Ha MpUMeEpax CBOOOTHO
MaJIarolINX TeJ, ABMKEHHUS )KUBOTHBIX, HEOECHBIX
TeJI, TPAHCIIOPTHBIX CPEACTB U JIP.)




B3aumoaeiicTB
uetes (20 )

I1epBrIit 3aKOH
Herorona. Bropoit
3akoH HproToHa.
Tperuii 3akoH
Herotona.

[TpuHLMI
CYIIEPIIO3ULINHY CUIT.
Cuia ynpyrocTH.
3akoH ['yka. Cuna
TPEHUsI: CUJIAa TPEHUS
CKOJIbKEHMUSI, CUJIa
TPEHUSI TIOKOSI, APYTHUE
BUABI TPECHMUSL.

Cuna TSKeCTH U
3aKOH BCEMHUPHOT'O
TATOTECHUSI.
Yckopenue
CBOOOJHOTO TMaJCHUS.
JIBM>KeHHEe niaHeT

HaGmronenue u 00CyXaeHuEe ONBITOB C
JIBU>KEHUEM Tella MPU YMEHbIIIEHUN BIUSHUS
JIPYTUX TEJ, MPETSITCTBYIOMINX JIBUYKE- HHTO.
Amnanus Tekcra ["anumnes ¢ onucanueMm
MBICJIEHHOI'O 9KCIIEpU- MEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIIUH;
BBITIOJTHEHUE 3aJaHUM T10 TEKCTY (CMBICIIOBOE
YTSHUE).

OOcyX/IeHue BO3MOXKHOCTH BBHITIOJTHCHHUS
3aKOHAa WHEPIMU B PA3INYHBIX CHUCTEMaX
orcuéra.

Habmonenue n 00CyXJIeHHE MEXaHUIESCKUX
SIBJICHUU, TPO- UCXOASAIINX B CUCTEME OTCUETA
«Tenexka» ripu €€ paBHO- MEPHOM U
YCKOPEHHOM JBH>KEHUH OTHOCHUTEIBHO
KaOuHeTa (PU3uKH.

JleficTBHUS C BEKTOpaMHU CHUJI: BbINIOJIHEHUE
3aJIaHUN MO CJI0Ke- HUIO U BBIYUTAHUIO
BEKTOPOB.

TemaTnuec
KHM 0JIOK,
TEMAa

OcHoBHOE
coJiep:xaHue

OcHOBHBIE BUBI 1eSITeJIbHOCTH
yJammxcsi (Ha ypoBHe
Y4eOHBIX el CTBUIA)

Bokpyr CoJiHLaA.
IIepBas kocmuyeckas
CKOpPOCTb.
HesecomocTts n
IepEerpys3KH.
PaBHOBecue
MaTEpUATBHON TOYKH.
AOcommoTHO TBEpIOE
teno. PaBHoBecue
TBEPAOIO TEJIa C
3aKpENJIEHHON OCBhIO
BpalieHusi. MoMeHT
cuibl. LleHTp TspxecTH

HaOmronienne w/minm mpoBefieHHEe OIBITOB,
JIEMOHCTPHUPYIOLINX 3aBUCUMOCTb YCKOPEHUS Tejla
OT NPUJIO)KEHHOM K HEMY CHUJIBI M1 MacChl TeJa.
AHanu3 1 00BSICHEHHE SIBJICHUN C
HCIIOJIb30BAHUEM BTOPOro3akoHa HproToHa.
Pemenne 3amau ¢ MCNOJIB30BAaHUEM BTOPOTO

3akoHa HpIoTOHaM mpaBuMia CII0KEHUS CHUII.
OmnpeneneHue >KECTKOCTU MPYKUHBI.

AHanmu3 cuTyanui, B KOTOPhIX HAOJII0Iat0TCS
ynpyrue aedop-Maluuu, 1 UX 00ObsICHEHUE C

HCMOJIb30BaHUEM 3aKOHa ['yka.

Pemienue 3a/1a4 ¢ UCIIOIb30BaHMEM 3aKoHa ['yka.
HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS
CKOJIbKEHMUS

OT CUJIbl HOpMaJbHOIO naBjeHus. O0cyx aeHne
pe3yJIbTaTOB MUCCJIEJOBAHUSI.

Omnpenenenue kodpduureHTa TpeHus

CKOJIb)KeHHUsI. I3MepeHre CUITBI TPEHHUS

MOKOSI.

Pemenue 3anau ¢ ucrnosb3oBaHueM (HOPMYIIbI ISt
CHJTBI TPEHMUSI CKOJIb)KSHUS.

AHanmu3 IBMKEHUsI T€J TOJBKO MO/ IeHCTBUEM
CHJIBI TSK€- CTH — CBOOOJIHOTO TaJI€HUSI.
OOBsicHEeHHEe HE3aBUCUMOCTU YCKOPEHHUS
CBOOO/IHOTO MaJEHUs OT MACChI Tea.

OreHKa BETUYUHBI CUJTBI TATOTEHHS,
JIeHCTBYIOLIEH MEXTYy IByMsI TeJlaMH (J1st

pa3HBIX Macc).

AHanmn3 OBMXKEHUA HEOECHBIX TEJI II0J JIEHCTBHUEM
CUJIBI  TArOTe-  HHUSA  (C  HUCIOJIb30BaHUEM
JIOMTOJTHUTENIbHBIX UICTOYHUKOB UHGOP- MaIlin).




Pemenne 3amad ¢ HCHNOJIB30BAaHMEM  3aKOHaA
BCEMUPHOTO TATOTE- HUSI U (POPMYJIBI JUTsl pacyéra
CHIJIBI TSIKECTH.

AHanu3 OpUTHHAIIBHOTO TEKCTA, ONHUCHIBAOIIETO

MPOSIBIICHUSI 3aKOHAa BCEMUPHOTO  TATOTCHUS,
BBITIOJITHCHUE 3aJlaHWA 1O TEK- CTy (CMBICIOBOE
YTEHHUE).

Habnronenne u 00Cy AEeHHUE OIMBITOB IO
W3MEHEHHUIO Beca TeJlallpu YCKOPEHHOM
JIBHDKCHUM.

AHanu3 yclIoBU BO3HUKHOBEHUS
HEBECOMOCTH U Iepe-TPy3KH.

Pemrenue 3amau Ha onpejiesieHue Beca Tejla B
Pa3IUYHBIX YCIOBHUSIX.

AHanu3 cuii, 1eUCTBYIOIIUX Ha TEJO,
rnokosiieecs Ha onope. OnpeneneHue eHTpa
TSDKECTHU PA3JIMYHBIX TEJ

3aKkoHbI Nmnynec Tena. HabGnronenue u o6CyX1eHUE ONBITOB,

coxpa- HN3menenue JIEMOHCTPUPYIOIIUX Mepeady UMIIyJIbCa IPU

nenus (10 nMiyJisca. mmyibc B3aMMOJICICTBHUM T€J1, 3aKOH COXpaHe- HUsI

q) CuJibl. 3aKOH HMITyJIbCa IPU a0COIIOTHO YIPYTOM U HEYIIPYTOM
COXpaHEHUS UMITYJIb- B3aMMO- IEUCTBUU TEI.
ca. PeaktuBHoe AHanus cuTyauui B OKpY Karollen )KU3HHU C
JIBUKCHUE. HCIMOJIb30BAaHUEM 3aKOHA COXPAaHECHUSI UMITYJIbCA.
Mexannueckas Pacno3naBanue siBJI€HUSI pEaKTUBHOI'O JIBUYKECHUS
paboTa U MOIIHOCTb. B npupojieu Texuuke (MC — Guonorus).
Pabota cun TspxecTy, I[Ipumenenne 3akoHa COXpaHEHUSI UMITYJIbCa
YHOpPYrocTH, Tpe- HUS. JUIs pacy€Ta pe3yJibTaTOB B3aUMOIECUCTBUS TEN
CBs3b HEPruu U pa- (Ha mpuMepax Heymnpy- roro B3auMOAEUCTBUS,
OOTHI. YIPYTOro LHeHTPaIbHOI0 B3aUMO- 1€UCTBUS
IMoreHumanpHas JIBYX OJMHAKOBBIX T€JI, OJTHO U3 KOTOPBIX
SHEprus Tena, HETIO/I- BUXKHO).
IIOJIHATOrO HaJ NMoBepx- | Pemenwne 3aad ¢ MCNOJIb30BaHUEM 3aKOHA
HOCTBIO 3€MJIH. COXpAaHEHUs M- ITyJIbCa.
[Torenumnanb- Hast Onpenenenue pabOThI CUIIBI YIPYTOCTH MPU
SHEprus CKaTou Inpy- MoAbEME Ipy3ac UCIOJIb30BAHUEM
JKUHBI. HETIOJIBU)KHOT'O M TOJBH)KHOTO OJIOKOB.
Kunernueckast sHeprus.
Teopema o
KHHETUYECKON DHEPTUH.

TeMngqec OCHOBHOE OcHOBHBbIE BUBI 1eSITeJIHOCTH
KU 010K, cofepianme yJyamuxcs (}ia YpoBHe
TeMa Y4eOHBIX el CTBHII)

3aKOH COXpaHEHUA
MeEXaHH-YE€CKOH
SHEPTUU

HN3mMmepeHne MOIIHOCTH.

HN3mMepeHne noTeHUMaIbHON SHEPTUHU YIIPYTO
nepopMUpOBaH- HON MPYKUHBL.

HN3mMepeHne KHHETUYECKON SHEPTUH TeJa MO JIMHE
TOPMO3HOTO Iy TH.

OKCNEpPUMEHTAIbHOE CpAaBHEHUE H3MEHEHUS
MOTEHIMAJIbHON U KWHETUYECKOM SHEPTrUi TeJa MpU
JBVKCHHUH 110 HAKJIOHHOM MJIOCKOCTH.
DKcrnepruMeHTallbHasi IPOBEPKa 3aKOHA
COXpaHEHUsI MEXaHUYE- CKOW DHEPTUU IPU
cBOOOTHOM ITaICHHUH.

IIpumeHeHne 3aKkoHa COXpaHEHUs MEXaHUYECKOU




SHEPIUHM IS pacy€ra MOTECHIIUAIBHON U
KWHETUYECKON PHeprui tena. Pemenue 3aaay ¢
HWCMOJIb30BAHUEM 3aKOHA COXPaHEHUSI MeXa-
HUYECKOU SHEPIruu

Paznen 9. Mexanuveckne Kojed6aHusi u BoJHbBI (15 )

Mexanuveck | KonebarenpHoe Habmronenne konebanuii moa JelCTBUEM CUIT
ue nBrokeHre. OCHOBHBIE | TSDKECTH M YIIPY-TOCTH M OOHApy’KEeHHE MOT00HBIX
KoJiedaHusi XapaKTEePUCTUKU KOJIcOaHUI B OKPYKAIOIIIEM MHUPE.
(7 ) KOJIeOaHUI: TIepuo, Ananu3 KoJjiebaHuil Tpy3a Ha HUTHU U Ha TIPY>KUHE.
4acToTa, aMIJIUTY/1a. OmnpeneneHne 4acTOTHl KOJIeOaHUI
Maremartuue- CKUH U MaTEeMaTHYECKOTO U MPYKUHHOTO MasTHU- KOB.
MPY>KUHHBIA MasiTHHU- HaOmronenue u oObICHEHUE SIBJICHUSI pE30HAHCA.
ku. [IpeBpamienue HccnenoBanue 3aBUCUMOCTHU Mepuoaa KojaeOaHui
SHEPTruu Mpu MOJBEIIICHHO-T0 K HUTHU I'py3a OT JJIMHBI HUTH.
KoJiebaTeTbHOM ABMKe- | [IpoBepka HE3aBUCHUMOCTH NEepHOJa KOJIeOaHUit
HUH. rpy3a, MoJiBe- MIEHHOT'O K JICHTE, OT MacChl Ipy3a.
3aryxaromue
KoJICOaHUsI.
BriHyXeHHBIE
kosiebanusi. Pesonanc
Habnronenne u 06CyXaeHNUE OMBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh MEepuoia
KoJIeOaHW TIPY>KUHHOTO MasiTHHKA OT MacChI
rpy3a u >KECTKOCTHU MPY>KUHBI.
pUMEHEHHE MAaTEeMAaTHYECKOTO U MPYKUHHOTO
MAasITHUKOB
B KaUueCTBE MOJEJIEN IS OIIMCAHUS KOJIEOaHUl B
OKpY>KaroIlleM MUpE.
Pemenue 3aga4, CBI3aHHBIX C BBIYHUCICHUEM
WJIY OLIGHKOM 4acTOThI (Iepuo/ia) KojgebaHui
Mexanuveck | CBolicTBa OOHapy>XE€HHE W aHaJIu3 BOJIHOBBIX SIBJICHUU B
He BOJIHBI. MEXaHUYISCKUX BOJIH. OKpY KaroIeM MUpE.
3ByK Jnuna BomHbI. Mexa- HabGnronenne pacmpocTpaHeHUsT MPOAOJIBHBIX U
(89) HUYECKHE BOJIHBI B MOINEepEeYHbIX BOJH (Ha MOJENN) U OOHapy>KeHUe

TBEPJIOM TEJIE,

celicCMHUYEeCKUE BOJIHBI.
3ByK. ['poMKOCTh 3ByKa

1 BbICOTA TOHA.
OTtpakeHue 3ByKa.
Nn@dpas3Byk u ynbTpa-
3BYK

AHAJIOTUYHBIX BHUJOB BOJIH B MpuUpoAe (3BYK,
BOJISTHBIC BOJIHBI).

Beruncienne JIHMHBI BOJHBI U CKOPOCTH
pacupocTpaHeHHs 3ByKOBBIX BOJIH.
DKCHEePUMEHTAIBLHOE ONPEICIICHUE TPAHUI] YaCTOTHI
CITBIIITUMBIX 3BYKOBBIX KOJICOQHUH.

Habnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOTHI (B TOMYHCIIE C HCIIOJIb30BAaHUEM
MY3BIKAJIbHBIX HHCTPYMEHTOB).

HaoOmronenue u 00ObSICHEHUE SIBJIEHUS
aKyCTHYECKOT'0 pe30-HaHca.

AHaIu3 OpUTHHAIBLHOTO TEKCTA, MOCBSAIIEHHOTO
HCTOJIb30Ba- HUIO 3ByKa (WJIM yJIbTpa3ByKa) B
TEXHUKE (IXO0JIOKAIWsI, yITPAa3ByK B MEJIUITUHE U




Ip.); BBITIOJTHEHUE 3aJIJaHUH 110 TEK- CTY
(cMBICIOBOE UTEHHE)

Pazgen 10. DnekTpoMaraHuTHoe moJie u
3JIeKTPOMATHUTHBIE BOJHBI (8 )

DJIeKTPOMAarH | DJIeKTPOMarHuTHOE [Toctpoenue paccyxaeHuid, 000CHOBBIBAIOLIUX
UT- HOE MoJie | TIOJIE. B3aUMOCBSI3b 3JIEKTPUYECKOI0 1 MAarHUTHOTO
DNEeKTpOMarHUTHBIE MOJIEH.
BOJIHBI.
TeMngqec OCHOBHO® OcHOBHBIE BU/1bI 1eSITEJIbHOCTH
KU 010K, conepsKanue y4yammxcs (qa ypoBHe
TEMA Y4eOHBIX JeiicTBU)
" CBolicTBa OKCHEepUMEHTAIbHOE U3YUYEHHE CBOWCTB
3JeKTpoMar 3JIEKTPOMArHUT- HbIX 3JIEKTPOMAarHUT-HbIX BOJIH (B TOM YHUCIIE C
- HUTHBIe | BOJH. [IIKkana 3JeKTpo- | MOMOLIBIO MOOMIIBHOTO Tejie- (poHa).

BOJIHBI (6 1)

MAarHUTHBIX BOJIH.
Hcnons3o-Banue
3JIEKTPOMArHUTHBIX
BOJIH JJISI COTOBOM
CBSI3U.
DJNeKTpOMarHuTHas
MpUPOJIa CBETA.

CKOpOCTh CBeTA.
BosnoBrIe cBoiicTBa
cBEeTa

Ananus PCHTTCHOBCKUX CHUMKOB
YEeJIOBEUECKOr0 Opra- Hu3Ma.

AHamu3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS
3JIEKTPOMArHUT- HOT'O U3JIIY4YE€HUs B IIPUPOJE:
’KMBBIE€ OPTraHU3MBbl, U3JIy4EHUs] HEOECHBIX Tel
(CcMBICIIOBOE UTEHUE).

Pacno3naBanne m aHanu3 pa3IM4YHBIX
MIPUMEHEHUI AJIEKTPO- MArHUTHBIX BOJIH B
TCXHHUKCE.

Pemienne 3amau ¢ ucnosib30BaHUEM (HOpMyJT
JUISl CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH,
JJIMHBI BOJIHBI 1 4aCTOTHhI CBE€TAa

Paszgean 11. C

BeroBble siBjaeHus (15 1)

3akoHbI
pacmpo-
CTpaHeHus!
cBeta (6 4)

Hctounuku cBera.
JlyueBas mozneisb
ceera. [IpsaMonuHen-
HOE pacnpoCTpaHEHUe
cBeTa. 3aTMEHUs
Conxua u JIyHsbl.
OTtpakeHue cBeTa.
IInockoe 3epkaino.
3aKOH OTpaKECHUS
CBETA.

[Ipenomiienue caera.
3aKOH NpeJIOMIICHUS
CBETA.

[TonHoe BHYyTpeHHEE
OTpake- HUE CBETA.

HaOnroaeHue onbITOB, IEMOHCTPUPYIOLINX
SIBJICHUE TIPSIMOJIN- HEHHOI'O PacpoOCTpaHEHUS
cBeTa (BOZBHUKHOBEHHUE TE€HU U MOJY-TE€HH), U UX
UHTEpIpETalus C UCIOIb30BaHUEM TTOHSATHS
CBETOBOTO JIyyYa.

OOBscHEeHHe U MOJEITMPOBAHUE COTHEYHOTO U
JYHHOTO 3aTMe- HUM.

HccnenoBanre 3aBUCUMOCTH yIJIa OTPaXKEHUSI
CBETOBOI'0 JIy4aOT yrJjia MaJeHusl.

N3ydenue cBONCTB H300pa’keHUs B TINIOCKOM
3epkaiie. HaGmroneHne u 0ObICHEHUE OIBITOB T10
MOJIyYEHUIO U300pake- HUM B BOTHYTOM U
BBIITYKJIOM 3epkaiiax. HaGmonenue n oobsic-




Hcnonr3oBanue

BHYTPEHHETO
OTpa)X€HHUS B
ONTHUYECKUX
CBETOBOJIaxX

HEHHE OIBITOB I10 IIPEJIOMJICHHUIO CBETA HA T'PAaHULIE
pPAa3IMYHBIX CPEJ, B TOM YMCJIE OMNBITOB C IMOJHBIM
BHYTpPEHHUM oTpakxeHuem. MccnenoBanue
3aBHUCHMOCTH yTIJla IPEJIOMJICHUs OT yIJjla MaJeHUs
CBETOBOI'O JIy4da Ha IPAaHUILIE «BO3LYyX—CTEKIIO».
Pacnio3sHaBaHue siBIeHUN OTpa)K€HUs U
NPEJIOMJICHUSI CBETAB [IOBCEIHEBHOM KU3HMU.
AHanu3 U 00bsICHEHUE SIBJICHUSI ONITHYECKOTO
MUpaxa.

Pemenue 3anad ¢ uCHoap30BaHUEM 3aKOHOB
OTpaX€HUsI U IPEJIOMJICHUSI CBETA

JIMH3bI B JIunza, xox Jyuen B [Tomyyenue n3o00pa>keHUN C TOMOIIBIO

onTH- yeckue | juH3e. OnrTuyeckas cobuparonieil U pacceu-Barolel JIMH3.

npuodopsi (6 cucrema. Onpenenenue (POKyCHOr0 pacCTOSAHUS U

q) Onrtuueckue ONITHYECKON CHIIBI COOUPAOIIEH JIMH3HI.
pUOOPHI: AHanu3 ycTpoicTBa U NpUHIUNA JeHCTBUSA
¢doToarnmapar, HEKOTOPBIX ONTHYE- CKUX MPUOOPOB:
MHMKPOCKOII oToanImapara, MUKpOCKOIa, TeJIeCKoIa
h Teneckon. l'na3 kak C — Guonorusi, aCTPOHOMHS).
ONTHYe- CKas cucTema. | AHAIN3 ABICHUN OJIM30PYKOCTH U
BIM30PYKOCTD u | JAIBHO30PKOCTH, IIPUHIIANA IeHcTBUsA 04KkoB (MC
JTAJIbHO30PKOCTh — Ouomnorusi)

Pa3noxenu Pasnoxenne Genoro HaGmroienre mo pasiokeHHIo 0eJ0ro cBera B

BET.

e 0Oeoro ceTa cnekTp. Habmoaenue n oObsICHEHHE OMBITOB T10
B crieKTp. OnbIThI

cBeTa B MOJy4eHHI0 OeJIorocBeTa MpHy CI0KEHUH CBETa
Hrrotona. Croxxenue

cmektp (3 pa3HbIX [IBETOB.
CHEKTPaJIbHBIX

4) [IpoBenenne U OOBSICHEHUE  OIBITOB IO
uBeToB. Jucnepcust
BT BOCHPUSATUIO IIBE€Ta MPEIMETOB IMpU  HUX

HaOJMIOIGHUM  4yepe3  LBETOBblE  (PHIBTPHI
(LIBETHBIE OYKH)
Paznen 12. KBanToBble sijienus (17 )
Hcnyckanne | Ompirer Peseppopaa u OGcyxnenue 1enu onbiToB Pesepdopna no

H IMOrJIOIICHHUE

IUIaHC-TapHad MOIACJIb
aTomMa.

HCCIICAO0OBAaHUIO aTOMOB, BBIABUXXCHHUC T'HIIOTE3 O
BO3MOJHBIX PE3yJabTaTax

TeMgTﬁnqec OCHOBHOE OcHOBHEIE BH/IBI A€ITEJILHOCTH
KW 0JIOK, copepikanme yUYaluxcs (l-iﬂ ypo§He

TeMa y4eOHBbIX JeicTBU)
cBeTa Mogpaens atoma bopa. OIBITOB B 3aBUCUMOCTH OT IIPEAIIOJIAraéMoro

aTomMoM (4 1)

Hcny- ckanue u
MOTJIOIICHUE CBETa
atomoM. KBaHTHI.
JInHelya- Thie CIIEKTPHI

CTPOEHUSI aTOMOB, (POPMYITUPOBAHHUE BHIBOJIOB U3

PE3YIBTATOB OIBITOB.
OO6cyxaeHne MPOTUBOPECUHNH TTAHETAPHON MOJICITH
aToma

U OCHOBaHUM 11 rurnoresbl bopa o
CTaIlMOHAPHBIX OPOUTAX IJTEKTPOHOB.




Hab6mro1eHue CrutoniHbIX U JIMHEMYaThIX
CIICKTPOB U3JTYUCHUS PA3JIMIHBIX BCUIICCTB.
OOBsicHEHHE TUHEWYATHIX CIICKTPOB U3TYUYCHUS

Crpoenne PannoakTUBHOCTB. OO0cy>xaeHne BO3MOXXHBIX THIIOTE3 O MOAEIISIX
aTOMHOTI0 Anbda-, Oeta- u ctpoeHus sapa. OnpeesieHue cocTana sijiep o
siapa (6 1) raMma-u3JIy4eHHUs. 3aJJaHHBIM MAaCCOBBIM U 3apsi10- BBIM YHCJIAM U T10
CTtpoeHune aTOMHOTO IIOJIOYKEHUIO B IIEPUOJUUECKON cUCTEME
siapa. Hykinonnas anemeHToB (MC — xumus).
MOJIe]Ib aTOMHOTosi/ipa. | AHaJIM3 U3MEHEHHUs COCTaBa sijipa U €ro
W3oronbl. PagnoakTuB- | IIOJOXKEHUSI B NEPUOJUYECKON CHUCTEME
HbIE IPEBPALLICHUS. npu a-paguoaktTuBHocTH (MC — xummus).
I[epuos nonypacnazia. HccnegoBanue TPEKOB a-4aCTHI] 11O TOTOBBIM
! dbororpapusim. O6HapyKEeHUE U U3MEPEHUE
HeticTBust paauanroOHHOro ()OHa ¢ IOMOLIBIO JO3UMETPA,
pamroaKTUBHBIX OLIEHKA €r0 MHTEHCUBHOCTH.
U3IIy4eHUH Ha AHanu3 OMOJIOTHYECKUX U3MEHEHUH,
’KMBBIE€ OPTaHU3MbI MPOUCXOSIINX IO ACHCTBUEM
panuoakTuBHbIX M3nydyeHuid (MC — Ouosorus).
Hcnonb3oBaHue paiMOAKTUBHBIX U3Iy4YeHUN B
meaunuHe (MC — Guosorus)
SnepHble SlnepHble peakum. Pemenue 3asa4 ¢ HCMIOIB30BaHUEM 3aKOHOB
peaxkuun (7 3aKOHBI COXpAaHEHMUS COXpaHEHMS MAaCCOBBIX U 3apsiIOBbIX YMCEN Ha
q) 3apsiIOBOro ONpeJIeJICHUE PE3yIbTaTOB
1 MacCOBOT'O YHCEIL. SIACPHBIX PEaKIvii; aHAJIN3 BO3MOXHOCTU WJIU
DOHeprusi CBsI3U HEBO3MO>XHOCTH SIIEPHOM PEAKIINH.
aTOMHBIX siep. CBs3b O1ieHKa HEpPruu CBSI3U SAEp C UCIOJIb30BaHUEM
MaccChbl 1 JHEPTHUH. (bopMyIbl DUHIIITEHA.
Peakunu cunTe3a n OOGcy>x1eHre NepCueKTUB UCII0Ib30BaHUs
JIEJICHUS Aaep. YIIPaBIISIEMOr0 TEPMOSIJIEPHOTO CUHTE3A.
Hctoynuku sHEprumn OO6cyxeHue NpeuMyecTB U
ConHuamu 3BE31. SKOJIOrMYECKHUX MPOOJIeM, CBSI3aHHBIX C
SnepHas dHEpreTuKa sipepHod sHepreTukot (MC — skosorus)
IMoBTOpUTEILHO-0000IAI0IIUIE MOAYTb (9 4)
Cucrematnza | OGoO61IEeHNE BpmmonHenne yuyeOHBIX 3a7aHuUi, TpeOyIOMMX
uus 1 CcoJIepKaHus KaKJI0ro U3| 1EMOHCTpALUU KOMITETEHTHOCTEH,
00o011eHne OCHOBHBIX Pa3/IeJI0B XapaKTepU3YOIINX €CTECTBEHHOHAYUYHYIO
MPEeIMETHOTO | Kypca PU3UKU: TPaMOTHOCTb:!
COAEpKaHUSI | MEXAHUYECKHUE, 6 mpuMeHeHHUsT OMYUYCHHBIX 3HAHUN JIsT HAYYHOT'O
U OIIBITA JI€sl- | TEIJIOBBIE, 00bsiIcCHEeHNS PU3UYECKHUX SBICHUH B OKpY Karolien
TEJIbHOCTH, 3JIEKTPOMAarHUTHbIE, MPUPOJE Y MOBCEIHEB- HOM KU3HU, a TAKKE
NpUOOPETEHHO | KBAHTO-BBIE SIBJICHUSI. BBISIBJICHUS (DU3NYECKUX OCHOB psiJia COBPEMEHHBIX
ro Nnpu Hayunslii meTon TEXHOJIOTUH;
U3y4YEHUU MO3HAHUSI U €TO 6 mpuMeHEeHHsI OCBOCHHBIX IKCIIEPUMEHTAIBHBIX
BCCT'O KypcCa peanuzauus B pusnye- YMEHUHN I uCCIeNOBaHUs (PU3UYECKUX SIBICHUH,
busnku CKHUX HCCJICIOBAHUSAX. B TOM YHCJIC JIUISI IIPOBEPKH THIIOTE3 U BBISIBIICHHS

CBs13b GU3NKHU U
COBPEMEH- HbIX
TEXHOJIOTUH B
obnactunepenauu
nH(pOpMaITHH,
SHEPreTHKE,

3aKOHOMEPHOCTEM.
Pemienue pacu€THbIX 3a/1a4, B TOM YHCIIE
MPEITOIaTaloIINX UCIIOIb30BaHUE (PU3HIECKO
MOJIEIM U OCHOBAHHBIX Ha COJEP- KaHUU Pa3IUUHBIX
pas3nenoB Kypca pU3MKH.
BrInmorHeHMe U 3a1uTa rpynInoBbIX WITH




TPAHCIIOPTE

WHAWBHUIY ATBHBIX ITPOSKTOB, CBA3aHHBIX C
comepKaHeM Kypca Gu3nku
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