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INOACHUTEJIbBHAS 3AIINCKA
OBIIASA XAPAKTEPUCTUKA YUEBHOI'O IIPEJAMETA «®U3UKA»

Kypc dhusnkn — cucremoo0Opa3yromuii i eCTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, IIOCKOIbKY
dusznyecKre 3aKOHBI JISKAT B OCHOBE MIPOIIECCOB U SBIICHUH, H3y4aeMbIX XUMHUEH, OUOJIOTHEH,
acTpoHoMHUel U pusnyeckoi reorpadueii. dusnka — 3TO MPEAMET, KOTOPBIA HE TOJIHKO BHOCUT OCHOBHOM
BKJIa/l B €CTECTBEHHO-HAyYHYIO0 KAPTHUHY MUPA, HO U MPEIOCTABIsIET Hanboee sCHbIe 00pa3ibl
MPUMEHEHHUS HAyYHOTO METO/a [TO3HAHUS, T. €. CII0co0a MOTyYeHUs JOCTOBEPHBIX 3HAHUN O MUpE.
Hakowner, ¢pusnka — 3T0 peIMeT, KOTOPBIN Hapsay C APYTUMHU €CTECTBEHHO-HAYIHBIMU TIPEIMETaMHU
JOJIKEeH JIaTh IIKOJbHUKAM MPECTaBlIeHUE 00 yBIIEKATEIbHOCTH HAYYHOI'O UCCIIEIOBAaHUS U PAJOCTH
CaMOCTOSITEIILHOTO OTKPBITHS HOBOTO 3HaHMs. OJIHA U3 TTIABHBIX 33724 (PU3HUECKOro 00pa30oBaHMs B
CTPYKType o011ero o6pa3oBaHus COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON I'PAMOTHOCTH U
MHTEpeca K HayKe Y OCHOBHOM MacChl 00YJarOIINXCsl, KOTOPBIE B JaTbHEHIIIEM Oy IyT 3aHSTHI B CAMBIX
pa3HooOpa3HbIx cepax nesTenbHOCTH. Ho He MeHee BaxKHOM 3ajjauei sSIBJISIETCS BBISIBIICHUE U MOJATOTOBKA
TAJTAHTIUBBIX MOJIOIBIX JIFOACH JUISI POIOJDKEHUSI 00pa30BaHUs U AalibHEHIICH TpodecCnoHATEHOM
JESTENIbHOCTH B 00JIACTH €CTeCTBEHHO-HAYYHBIX UCCIEOBAaHUI U CO3JJaHIH HOBBIX TeXHOJIOTui. CormacHo
MPUHITOMY B MEXITYHAPOIHOM COOOIIECTBE OnpeeiieHuo, «ECTeCTBEeHHO-HAyYHAs TPAMOTHOCTBY — 3TO
CIIOCOOHOCTH YeJIOBEeKa 3aHUMATh AKTUBHYIO MPayKJAHCKYIO MO3UIIMIO 110 OOIIECTBEHHO 3HAYHMbIM
BOIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMU, U €r0 TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHO-
Hay4HBIMU uaessMU. HaydHO rpaMOTHBIN 4E€IOBEK CTPEMUTCS Y4aCTBOBATh B apT'YMEHTHUPOBAHHOM
o0cyxJIeHIUH MPoOIIeM, OTHOCAILIUXCSA K €CTECTBEHHBIM HAyKaM U TEXHOJIOTHSM, YTO
TpeOyeT OT HEro CIEYIOUIMX KOMIETEHTHOCTEM!:

— Hay4HO OOBSICHSTD SIBICHUS,

— OIICHUBATh M IOHUMATh OCOOCHHOCTH HAyYHOTO HCCIICIOBAHUS,

— WHTEPIPETUPOBATH JAHHBIE U UCIIOIB30BaTh HAyYHbIE JOKA3aTeNIbCTBA AJIs MOJIyUYE€HHUS BHIBOJIOB.
Nzydenne pus3uku criocoOHO BHECTH PEIIAIONINNA BKJIaA B (POPMHUPOBAHNE €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH O0yYarOIIHXCS.

HEJIM U3YYEHUA YUEBHOI'O ITPEJIMETA «®U3UKA»

— npuoOpeTeHne HHTepeca U CTPEMIIEHHS 00YJaIOLIUXCS K HAYYHOMY M3Y4YE€HUIO IPUPOIbI, pa3BUTHE UX
MHTEJJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

— pa3BUTHE NPEACTABICHUN O HAYYHOM METO/I€ MO3HAHUsI U (POPMHUPOBAHHE UCCIIEI0BATEIBCKOTO
OTHOLICHHUSI K OKPYXKAIOLIUM SIBICHUSIM;

— (hopMHUpOBaHHME HAYYHOTO MUPOBO33PEHMSI KaK pe3yiibTaTa U3y4eHHUs OCHOB CTPOSHHS MaTepUH U
(byHIaMEeHTaJIbHBIX 3aKOHOB (DU3UKH;

— (opMUpOBaHME TPEACTABICHUN O POIK (PU3UKHU ISl pa3BUTHS IPYTUX €CTECTBEHHBIX HAayK, TEXHUKU U
TEXHOJIOTHH;

— pa3BUTHE NPEACTABICHUN 0 BO3MOXHBIX cepax Oyaymien npodeccuoHaIbHON 1eATeIbHOCTH,
CBSI3aHHOM C (M3UKOMH, MOATOTOBKA K JajbHeieMy 00y4eHHIO B 3TOM HalpaBICHHH.

JlocTikeHue 3THX 11eJiei Ha YpOBHE OCHOBHOTO 0011ero 00pa3oBaHusi 00ecreqnBaeTCs pelieHueM
CIIETYIOIINX 3aJ1a4:

— npuoOpeTeHue 3HaHUH O IUCKPETHOM CTPOSHHMHU BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,
JEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

— npuoOpeTeHne YMEHUH OMUCHIBATh U OOBSACHATH (PU3NYECKHE SBJICHUS C UCIIOIB30BAHUEM MOTYYEHHBIX
3HAHWI;

— OCBOCHME METO/IOB PELICHHUs IPOCTEUIIINX PAacUETHBIX 3aj1ayu C UCHOJIb30BAHNEM (PU3UUECKUX MOJIENIEH,
TBOPYECKUX U MIPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHHI HAOIIOAATh IPUPOIAHbIC SIBJICHUS U BBIOIHATH OMBITHL, TaOOpaTOpPHBIE pabOTHI U
9KCHEPUMEHTAJIbHBIE UCCIIEOBAHUS C UCIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OcBOCHHE PUEMOB paboTHI ¢ HHPOpManKel PU3NUECKOT0 COJIEpKaHMs, BKIIOYas HHPOPMALIUIO O
COBPEMEHHBIX JOCTHKEHUAX (PU3MKH; aHAIN3 U KPUTUYECKOE OLICHUBAaHUE HH(OPMALIIH;

— 3HAKOMCTBO c0 cepamu mpoecCHOHAIBHON e TEIHPHOCTH, CBSI3aHHBIMU C (DU3UKOH, 1
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMU Ha JJOCTHXKEHUSAX (PU3NUYECKOI HAyKH.
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MECTO YUYEBHOI'O ITPEJIMETA «®U3HKA» B YYEBHOM ITJTAHE

B cootBerctBrn ¢ DT'OC OO0 ¢usnka siBisieTcs 00s13aTeIbHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO
oOuiero oopazoBanus. JlanHas mporpaMMa npeycMaTpuBaeT u3ydyeHue Gu3uku Ha 6a30BOM ypOBHE B
00béme 238 4 3a Tpu roga oOydeHus 110 2 4 B HEAEIO B 7 M 8 Kijaccax M 1o 3 4 B HEJENM0 B 9 Kiacce.

COJIEP)KAHUE YUYEBHOI'O IIPEJIMETA «®U3UKA» (FA30BBI YPOBEHD)

7 KJIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa

®u3nka — Hayka o npupoje. SBnenus npupoasl. GusndecKkue sIBICHN: MEXaHUUECKUE, TEIIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBbIC, 3ByKOBbIE. DU3nueckue BeTuuuHbl. M3mepenne pu3nueckux
BennunH. @usnueckue npudopsl. [lorpenHocts u3Mepennii. MexiyHapoiHas cuctemMa eJuHHL.

Kak ¢u3uka u apyrue ecTeCTBEeHHbIE HAYKU U3Y4alOT NPUPOAy. EcTecTBeHHO-HAYYHBIN METO MTO3HAHUS:
Ha0JII0/IeHUE, TIOCTAHOBKA HAyYHOT'O BOIIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIIOTES,
o0BsicHeHHe HaOMoAaeMoro siBjeHus. Onucanue GU3NYECKuX SIBICHUHN C OMOIIBI0 MOJIETICH.
Hemoncmpayuu

1. MexaHuyeckue, TeIIoBbIe, JEKTPHUUECKHUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®usnueckue npuOOPHI ¥ MPOLEAYpa MPSIMBIX H3MEPEHH aHAJIOTOBBIM M UG POBBIM IPUOOPOM.
Jlabopamopuwvie pabomot u onvimul

1. Onpenenenue EHbI JEICHUS IIKaIbl U3MEPUTEIBLHOTO MIPHOOpa.

2. 3mepenue pacCcTOSTHUM.

3. U3mepenne 00bEMa )KUIKOCTU U TBEPIOTO TENA.

4. OnpeneneHue pazMepoB MajbIX TEIl.

5. U3mepenue TeMmneparypbl Ipy NOMOIIH KUIKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATYpBhl.

6. IIpoBenenue nccneroBaHus 1O IPOBEPKE TMIIOTE3BI: TAIBHOCTD MOJIETA IAPHUKa, TYILIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIlIE, UeM OO0JIbIlIE BHICOTA TYCKA.

Pa3nean 2. [lepBonayanbHble CBeeHUs 0 CTPOCHHH BellleCTBA

CrpoeHue BenecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BelecTBa. JIBrmkenue yacTuil BemiecTBa. CBsi3b CKOPOCTH JABUKEHHS YaCTUII C TEMITIEPATYPOH.
BpoyHnoBckoe nBuwxkenue, nuddysusa. BzanmoaeiicTBue YacTHI BEIIECTBA: TPUTSHKEHUE U OTTAIKUBAHHUE.
ArperaTHbie COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEN U TBEPABIX (KPUCTAIITUIECKUX ) TEJL.
B3anmMocBsI3b MeXy CBOMCTBAMU BELIECTB B PA3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHO-
MOJIEKYJIIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu

1. HaGmronenne OpOoyHOBCKOTO ABUKEHUS.

2. Habmonenue nuddysun.

3. HaGnronenue siBeHuid, 0OBSICHIIOMUXCS TPUTSHDKCHUEM HITH

OTTAJIKUBAHHWEM YaCTHI] BELIECTBA.

Jlabopamopnwvie padbomovt u onvimul

1. Onenka aramMeTpa aroMa METO0M PSIOB (¢ Ucmosib3oBaHueM (oTorpaduii).

2. OnbBITHI O HAOIIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHHUSI.

Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl

Mexannueckoe qBHkeHue. PaBHoMepHOE U HepaBHOMEpHOE ABMKEeHUE. CKOpocTh. CpeHssi CKOPOCTh MpHU
HEPAaBHOMEPHOM JABM)KEHUHU. Pacuér myTu u BpeMeHU JBUKEHUS. SIBIeHNE HHEPLNU. 3aKOH UHEPLIUU.
B3auMmopeiicTBue Ten Kak MpUYMHA U3MEHEHHS CKOPOCTH JBUYKEHUA Tell. Macca Kak Mepa HHEPTHOCTH
tena. IlmoTHOCTE BeEIIEeCTBA. CBS3b INIOTHOCTH C KOJIUYECTBOM MOJICKYJI B CIUMHUIIC OG"béMa BCIICCTBA.
Cuna Kak XxapakTepucTHKa B3anmoaeicTus Tei. Cuiia ynpyroctu u 3akoH ['yka. I3mMepeHue cuiibl ¢
MMOMOIIbIO JTUHAMOMETpA. SIBneHue TATOTEHUA U cuia TshkecTH. CHia TSHKeCTH Ha APYTUX IJIaHCTax. Bec



tena. HeBecomocTs. CroxeHHe cul, HalIpaBJIEHHBIX 110 OAHON NpsMoi. PaBHonelcTByromas cui. Cuna
TpeHus. TpeHne CKoJIbXKEHUS U TPEHUE NMOKOosl. TpeHue B PUPOJE U TEXHUKE

Hemoncmpayuu

1. HaGnroieHne MexaHn4ecKoro JIBUXKEHHUs Tela.

2. 3MepeHune cKopoCTH MPSIMOJIMHENHOTIO JBUKEHHUS.

3. HaGnronenue siBeHUs HHEPIUU.

4. HabnroieHre M3MEHEHUs1 CKOPOCTH NPH B3aUMOJIEHCTBUU TEIL.

5. CpaBHeHHUE MacC MO B3aUMOJECHCTBUIO TEJL.

6. CnoxeHue cuJjl, HalpaBJICHHbIX 110 OHON IPSIMOM.

Jlabopamopnwvie pabomot u onvimul

1. Onpenenenne CKOPOCTH paBHOMEPHOTO JIBUKEHUS (IIapHKa B )KUJIKOCTH, MOJAEIIHU 3JIEKTPUUYECKOIO
ABTOMOOWJIA U T. 11.).

2. Onpenenenue cpeHeN CKOPOCTH CKOJIBKEHHS OpycKa WM IapuKa M0 HAKIOHHOH MJIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPAOTO TEA.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb PacTsLKEHUS (AeopMaliii) NPYKUHBI OT MPHIIOKEHHON
CHJIBI.

5. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbKEHUS OT CHJIbI IaBJICHUS U XapaKTepa
COIPHUKACAIOLIUXCS TTOBEPXHOCTEHA.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Jasnenue. CriocoObl yMEHbILICHUS U YBETTMYEHHUA JaBieHud. JlaBieHnue ra3a. 3aBUCMMOCTD JaBJICHUS ra3a
oT 00BEMa, Temneparypsl. [lepenada naBnenus TBEPABIMU TEJIAMU, KUIKOCTIMU U ra3aMH. 3aKOH
[Tackans. [ITHeBMaTHyecKre MalIUHBI. 3aBUCUMOCTD JaBJICHUS KUAKOCTU OT TIyOuHbl. ['uapocratndeckuit
napanokc. Coobmaromuecs cocyasl. [ mapapnudeckne mexanu3mbel. ATMochepa 3emian u atMochepHoe
nasienue. [IpuuuHsel cymecTBoBaHUS BO3AYIIHON 0000uky 3emun. OmnbiT Toppuuennu. M3mepenue
aTMoc(hepHOro JaBicHHs. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 115 u3Mepenus atMmocepHoro napiaeHus. JelicTBrE )KUIKOCTH U ra3a Ha MOTPY>KEHHOE B HUX
teno. BerrankuBaromas (apxumenosa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3myxornaBanue.
Hemoncmpayuu

. 3aBUCUMOCTD JaBJICHUS Ta3a OT TEMIIEPaTypHhI.

. [lepenaua naBiaeHus: KUIKOCTHIO U Fa30M.

. CooOmraronirecst Cocyibl.

. 'mopasnnueckuii pecc.

. [IposiBnenue nencTBrs aTMOC()EpHOro JTaBICHHUS.

. 3aBUCHUMOCTH BBITATKHUBAOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH TeJa U MIOTHOCTH KUAKOCTH.

. PaBeHCTBO BBITAJIKUBAIOIIEH CHJIBI BECY BBITECHEHHOW KHUJIKOCTH.

. YcnoBue miaBaHus TeJ: TUIaBaHUE WM MOTPYKEHUE TN B 3aBUCUMOCTH OT COOTHOIIEHUS TNIOTHOCTEH
TeJa M )KUJIKOCTH.

Jlabopamopuvie pabomol u onvimul

1. UccnenoBanue 3aBUCUMOCTH Beca TeJia B BOJIE OT 00BhEMa MOTPYKEHHON B KUJIKOCTh YacTH Tea.

2. OnpeneneHue BITAIKUBAIOIIEH CUITbI, IEHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B JKUJIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAIKHABAIOIIECH CHIIbI, IEHCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT MacChl TEa.
4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOUIEH CHIIbI, ACHCTBYIOIIEH Ha TEJIO B KUAKOCTH,
0T 00BbEMa MOTPYKEHHOHN B KHUIKOCTh YaCTH TeJIa ¥ OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyrpoBanue apeomMeTpa Wik KOHCTPYHUPOBAHUE JIOJIKU U ONpeeIeHUE €€ rPy30M0IbEMHOCTH.

0N DN WN —

Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHEpPIus

Mexanunueckas padota. MoutHocTs. [IpocTeie MexaHU3MBI: pbIyar, 6JI0K, HAKIOHHAS MJIOCKOCTD.

[IpaBuio paBHOBecus peryara. [I[puMeHeHue mpaBuia paBHOBECHS pbluara K O6JI0Ky. «30JI0TO€ TIPABHIION
mexanuku. KITJI mpocTeix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE. MexaHndecKast SHePTHsl.
Kunernueckas u noreHuuanbHas sHeprus. [IpeBpamieHue oIHOro BU/1a MEXaHUYECKON YHEPTUHU B IPYTOM.
3aKOH COXpaHEeHUsI SHEPTUU B MEXAHUKE.

Hemoncmpayuu

1. [Tpumepsl TPOCTHIX MEXAHU3MOB.



Jlabopamopusie pabomsl u onvinol

1. Onpenenenue pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JIBMXKEHUHU TeJa MO0 TOPU30HTAIBHOMN
MOBEPXHOCTH.

2. UccnenoBanue yclOBUI paBHOBECHS pblyara.

3. Usmepenne KII/] HakIOHHOM MJIOCKOCTH.

4. 3yueHue 3aK0OHa COXPAHEHUS MEXAHUYECKOU SHEPTHH.

8 kiace

Pa3nes 6. TenJioBble siBJIeHUS

OcHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKON TEOPUH CTPOEHUS BellecTsa. Macca u pazmepsl
aTOMOB ¥ MOJIEKYJl. ONBITHI, TOATBEPKIAIOLINE OCHOBHBIE MIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOMN
Teopuu. Mozenu TBEPIOTro, XKUIKOTO U ra3000pa3HOro cocTosiHuiM BenectBa. Kpucramnyeckue u
amop¢Hsbie Tena. OObSICHEHHE CBOICTB Tra30B, )KHUJIKOCTEH M TBEPABIX TEJ HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KMHETUUECKON Teopun. CMauynuBaHue U KalWUIPHBIE SBJICHUA. TeIIoBOe pacliupeHue u
cxarue. TemnepaTtypa. CBsi3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBUKEHUS YACTHULL.
Buytpennsist sneprus. CriocoObl H3MEeHEHHs] BHYTPEHHEH SHEPTUU: TeIyIonepeaaya U coBeplieHre padoThl.
Bune! Tennonepenaun: TemI0ONpoBOIHOCTb, KOHBEKIIUS, n3ydyeHue. KomuuecTBo TemaoTel. Y aenbHas
TEII0EMKOCTb BellecTBa. Teroo0MeH U TeNI0BOe paBHOBECHE. Y paBHEHHE TEIJIOBOro OanaHca.
[TnaBiieHne U OTBEpAEBAHUE KPUCTAINIMUYECKUX BEIIECTB. Y J€NIbHAs TEIUIOTA I1JIaBIICHHUS.
[TapooOpazoBanue u konnencanus. Mcnapenue. Kunenue. Y aenbHas Temiora napooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATyphl KUIIEHHsI OT aTMOC(HEpHOro naBieHus. BiaxxHocTs Bo3ayxa.

DHeprus TomMBa. Y AenbpHas Terota cropanus. [IpuHmumns! paboTs! TermnoBbix apurarenei. KIT/1
TEIUIOBOTO ABUraTess. TerioBble ABUraTeIu U 3allUTa OKPYKAIOIIEH cpelpl. 3aKOH COXPaHEHUS U
IIPEBPALIEHMS] SHEPTUHU B TEIUIOBBIX IPOLECCAX.

Hemoncmpayuu

1. HabmoieHue OpoyHOBCKOTO JIBUYKEHUSI.

. Habmronenue nudoysun.

. Habnronienue siBjeHuit cMaurBaHUs ¥ KalWIISIPHBIX SBJICHUH.

. HabGnroenue TeninoBoro paciuMpeHus Tell.

. I3MeHeHue naBiieHus ra3a npu U3MEeHEHUU 00bEMa U HarpeBaHUU WIN OXJIaKICHHUH.

. IIpaBuiia n3mMepeHus TeMIeparypsl.

. Bugel Tenonepenayn.

. OxnaxieHre Ipyu COBEPLIEHUN pabOThI.

. HarpeBanue npu coBepiiieHMN paboThl BHEIIHUMU CHJIAMHU.

10. CpaBHEHME TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB.

11. HaGaroneHue KUIIeHUs.

12. HabnrozieHrne noCTOSIHCTBA TeMIIepaTyphl PH MJIaBICHUH.

13. Moxenu TEIUIOBBIX IBUTATENIEH.

Jlabopamopuvie pabomol u onvimul

1. OnpITHI 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSL.

2. OneITHI MO BBIPAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COMM WM caxapa.

3. OnbIThI 10 HAOTIOEHHUIO TEINIOBOTO PACIIMPEHUs ra30B, )KUJIKOCTEH U TBEPABIX TEI.

4. OnpeneneHue AaBICHUS BO3yXa B OaJNIOHE MINPHIIA.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD AAaBJICHUS BO3lyXa OT €ro 00bEMa U HarpeBaHus WK
OXJIKICHUS.

6. IIpoBepka runoTe3sbl TMHEHHON 3aBUCHMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKON TpyOKe
OT TEMIIEPATYPHI.

7. HabmroieHue u3MeHeH!sl BHYTPEHHEW SHEPTUU Tejla B pe3ysbTaTe TeIuionepeayu u padoThl BHEIIHUX
CHIL

8. MccnenoBanue sIBJICHUS TEMJI000MEHA TTPY CMEIIMBAHUHU XOJIOHON U TOPSYEH BOJIBI.

9. OnpeneneHne KOJIUYECTBA TEIUIOTHI, TOJIyYEHHOTO BOJON MPH TEIJIO0OMEHE C HarpeThIM
METATIMYECKUM LUTMHIPOM.

10. Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca ucnapeHus.

12. Onpenenenne OTHOCUTEIbHON BIAXXHOCTH BO3/yXa.

13. Onpenenenne yeabHOM TEMIOTHI MIJIABJICHUS JIbJA.

O 0N L B~ Wi
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Pa3zgea 7. diekTpruyeckne 1 MArHUTHbIE SIBJICHUSA

DnekTpuzanus Ten. [[Ba pona snexTpudyeckux 3apsaaoB. BzaumonelictBre 3apspkeHHBIX Tel. 3akoH Kynona
(3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS 3apsHKEHHBIX TEJl OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY
Tenamu). DnekrTpuieckoe noje. Hanpsok€HHOCTh anekTpuyeckoro noss. [lpunnun cynepno3unuu
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM ypoBHE). HocuTenu anekTpudecKux 3apsa10B. DIeMeHTapHbII
anekTpuueckuit 3apsan. Ctpoenne aroma. [IpoBOTHUKY U IUANIEKTPUKH. 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsiia. DINEKTPUUECKUHN TOK. Y CIIOBUS CYLIECTBOBAHMSI SJICKTPHUUECKOT0 TOKA.
Hcrounuku nocTostHHOTO ToKa. J{elCTBHS 3JIEKTPUUECKOro TOKa (TEIJI0OBOE, XUMUUYECKOE, MArHUTHOE).
DJIEKTPUUYECKUI TOK B )KMAKOCTAX U razax. Jiekrpuueckas mnenb. Cuia Toka. DJIeKTPUUYECKOe
HanpsikeHue. ConpoTUBIIEHHE MPOBOJAHUKA. Y I€JIbHOE COMPOTUBIICHUE BelllecTBa. 3akoH OMa Jyist
yuactka nenu. [locienoBaTenbHoe U napajjielibHOE COeIMHEHNE IPOBOAHUKOB. PaboTa u MOILITHOCTD
AIIEKTPUUYECKOT0 TOKA. 3akoH /xkoyis - JleHra. DiIeKTpuuecKue enu 1 MoTpeOnuTeNn IeKTPUIeCKOi
sHepruu B ObITy. KopoTkoe 3ambikanue. [locrossHHbie MarHuThl. B3aumoielicTBUE MOCTOSIHHBIX MAarHUTOB.
MarunuTtHoe nojie. MaruuTHoe 1osjie 3eMJIu ¥ ero 3HaueHue Jis )ku3Hu Ha 3emiie. OnbIT Dpcrena.
MarauTtHoe 1nose 3IeKTpUIecKoro Toka. [IpuMeHenne 3neKTpoMarHuToB B TeXHUKE. [leficTBue
MarHuTHOTO TIOJISL Ha MTPOBOJIHUK C TOKOM. DJIEKTPOBUTATENb MIOCTOSSHHOTO TOKa. Vcnonb3oBanue
AIEKTPOABUTaTENCH B TEXHUUECKUX YCTPOHUCTBaX U Ha TpaHcnopte. OnbiTel Papajes. SBieHue
anekTpomMaruutHoU unaykiun. [Ipasumno Jlenna. Onextporeneparop. CriocoObl MOTydeHUs
ANEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIMKI HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUH.
Hemoncmpayuu

1. DnexTpu3zanus Tel.

. JIBa pojia 3JIeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBHIE 3apSyKEHHBIX Tell.

3. YcTpoicTBO U IeHiCTBUE 3JIEKTPOCKOIIA.

4. DnexTpocratuueckass MHAYKIIHS.

5. 3aKOH COXpaHEHUs ICKTPUUECKUX 3aPsIO0B.
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. [IpoBOAHMKY U JUAIIEKTPUKHU.
. MonienrpoBaHue CUIIOBBIX JIMHUI 3JIEKTPUUECKOTO MOJIS.
. ICTOYHMKH TOCTOSTHHOTO TOKA.
9. [lelicTBUSI SIEKTPUUYECKOTO TOKA.
10. DnekTpuyecKuil TOK B KUAKOCTH.
11. T'a30BBIit pa3ps.
12. I3mepeHne cuibl TOKa aMIEPMETPOM.
13. VI3mepeHue 351eKTpUIeCKOro HapsKeHNs BOJIBTMETPOM.
14. PeocTaT 1 Mara3uH CONpPOTUBIECHUH.
15. BzaumoieiicTBHE TOCTOSIHHBIX MarHUTOB.
16. MoaenupoBaHre HEBO3MOKHOCTH Pa3JeJICHUs MIOJIOCOB MarHUTa.
17. MoaenupoBaHHe MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
18. OnbIT Opcrena.
19. MarauTHoe 1osie Toka. JJIeKTPOMArHuT.
20. JleficTBME MarHUTHOTO I10JISI HA IPOBOJAHUK C TOKOM.
21. DnekTpoaBUraTelb MOCTOSTHHOTO TOKA.
22. UccnenoBaHue sIBJICHUS AIEKTPOMATHUTHON MHAYKIIUH.
23. Onsbitel Dapajes.
24. 3aBUCUMOCTH HaIpaBJIeHUs! UHAYKIIMOHHOTO TOKA OT YCIOBUM
€ro BO3HUKHOBEHUSI.
25. DneKTporeHepaTop MNOCTOSHHOIO TOKA.
Jlabopamopnwvie padbomovt u onvimul
1. OnbITH IO HAOIOIEHUIO STEKTPU3ALUH TEJI MHAYKIMEH U IPU COPUKOCHOBEHUH.
2. UccnenoBanue NEMCTBUS SJIEKTPUUECKOTO OIS HA TPOBOJHUKHU U JUAIEKTPUKH.
3. COopka 1 mpoBepKa pabOoThI NEKTPUIECKON IIEMH MOCTOSTHHOTO TOKA.
4. I3mepeHue U peryJIMpoBaHue CHIIbI TOKA.
5. 3mepenue u peryaupoBaHue HaIPSKCHUS.
6. MccrnenoBanue 3aBUCMOCTH CHJIbI TOKA, UAYILETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA U
HaIpPsSDKEHUS Ha PEe3UCTOPE.



7. ONbITBL, JEMOHCTPUPYIOLINE 3aBUCUMOCTH AJIEKTPUUECKOTO CONMPOTUBIICHUS TPOBOIHUKA OT €ro JUIHHBI,
IUIONIA/I TIOTIEPEYHOT0 CEUEHUs U MaTepHraia.

8. [IpoBepka npaBuiia CI0KEHUST HAPSHKEHUH TIPU MOCIEI0BATEIbHOM COSAMHEHUU ABYX PE3UCTOPOB.
9. IIpoBepka nmpaBuiia AJis CUIIbI TOKA MIPH MAPAIICIIBHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI TEKTPHUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOpP.

11. Onpenenenue MOUTHOCTH 3JIEKTPUUECKOTO TOKA, BBIJCIIIEMOI Ha PE3UCTOPE.

12. UccnenoBanuie 3aBUCUMOCTH CUJIBI TOKA, UJIYILIETO YEPE3 JaMIIOUKY, OT HAIPsHKEHUS Ha HEl.

13. Onpenenenune KIIJI narpeBarens.

14. UccnenoBanrie MAarHUTHOTO B3aUMOJCHCTBUS MTOCTOSIHHBIX MAarHUTOB.

15. VI3yueHue MarHuTHOTO TOJISI TIOCTOSSHHBIX MAarHUTOB MIPU UX OOBbEIMHEHUH U pa3e/ICHUH.

16. UccnenoBanue 1eWCTBUS JIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH CUJIbI B3aUMOJICHCTBUS KaTyIIKU C TOKOM U MarHuTa ot
CHUJIBI TOKA Y HAIIPABJICHUS TOKA B KaTYIIKE.

18. 3yueHue neicTBUSI MAarHUTHOTO NOJISL HA TPOBOJIHUK C TOKOM.

19. KoncrpynpoBanue u u3y4eHne padoThI AJIEKTPOABUTATEIS.

20. U3mepenune KII/] snekTpoaBuraTebHOM YCTAaHOBKH.

21. OnBITHI 110 UCCIIEIOBAHUIO SIBJICHUS SJICKTPOMArHUTHOW MHIYKIIMU: UCCIIEAOBAaHNUE N3MEHEHU I
3HAUEHUS U HAMPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 kaacce

Pa3nen 8. Mexanuyeckue siBJIeHUS

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOTO
JIBWKEHHs. PaBHOMEPHOE IPSAMONIMHEHOE JIBHKEeHNE. HepaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE.
CpenHsis 1 MTHOBEHHAs: CKOPOCTh TeJla IPYU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PapHoyckopeHHOE npsMonuHeiHoe apmkenne. CBoooanoe naaenue. Onbite [amumnes.
PaBHOMepHOE ABHKEHUE TIO OKpYX)HOCTH. [lepuon u yactora obpanienus. JInHeiHas U yriioBas CKOPOCTH.
LenTpocrpemurensHoe yckopenue. [lepBoiii 3akon HeroTona. Bropoii 3akon HeroTtona. Tpetuit 3aKoH
Herorona. Ilpunuun cynepnosunuu cui. Cuna ynpyroct. 3akoH ['yka. Cuia TpeHus: cuia TpeHus
CKOJIbXKEHUSI, CUJIa TPEHUS MTOKOs, IPYyTrue BUABI TpeHUs. CHiia TSHYKECTH U 3aKOH BCEMUPHOTO TSTOTEHUSI.
Yckopenue cBoboanoro naaenus. [IBuxenne mianet Bokpyr Conuna. [lepBas kocMudeckasi CKOPOCTb.
Hesecomocts u neperpy3ku. PaBHoBecue marepuanbHON ToOukd. AOGCONIOTHO TBEPI0€ Teno. PaBHOBecHe
TBEPAOIO TEJA C 3aKPETUIEHHOM OCBIO BpauieHus. MomeHT cuisl. LlenTp Tsoxectu. Mmnynsc Tena.
Nsmenenue nmmynbca. IMmynbe cuibl. 3aKOH COXpaHEHUsI UMITYIbca. PeakTHBHOE IBUKCHUE.
Mexannueckas paboTa 1 MOIIHOCTh. PaboTa cuit TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPTHH U PabOTHI.
[ToTennmanpHas SHEPTHs TeJa, TOAHITOrO HAJl TOBEPXHOCTHIO 3eMiIH. [loTeHIIMabHast SHEPT s CKATOU
npyxkunbl. Kunernueckas sHeprusi. TeopeMa 0 KWHETUYECKON SHEPTUU. 3aKOH COXPAaHEHUsI MEXaHUYECKOM
SHEPTHH.

Hemoncmpayuu

1. HaGmronenrne MexaHW4eCcKOTO JBMKEHHUS Tela OTHOCUTEIBFHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHUE NTyTE€H U TPACKTOPUI ABUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTENbHO PAa3HbIX TEN OTCYETA.
3. 3mepenne CKOpOCTH U YCKOPEHHUSI IPSMOJINHENHOTO JBUKEHUS.

4. VccnenoBanue MpU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

5. HaGnronenue ABMKEHUS Tea Mo OKPY>KHOCTH.

6. HabmoieHne MexaHu4eCcKuX sIBIEHUH, MPOUCXOAIINX B cucTeMe oTcuéta «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBM)KEHUN OTHOCHTEIILHO KaOnHeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHMS TEJIa OT MacChl TejIa U ICUCTBYIOIIEH HAa HETO CUIIBI.

8. HaGmroeHue paBeHCTBA CUIT IPU B3aUMOJCHCTBUH TEI.

9. 3MeHeHue Beca Tena Mpu YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya ummynbca Mpy B3aUMOACHCTBUH TEI.

11. [IpeobpazoBanusi 3HEPTUU MPH B3aUMOACHCTBUH TEJL.

12. CoxpaneHnue uMnysabca Mpyu HEYMPYroM B3auMOJICHCTBUU.

13. CoxpaHeHre UMITyJIbCa MPH a0COTIOTHO YIPYTrOM B3aUMOICHCTBHH.

14. HaGironeHue peakTUBHOTO JIBHYKEHUS.

15. CoxpaHeHrne MEXaHHYECKOW YHEPTUU MPU CBOOOTHOM MAJICHUU.

16. CoxpaHeHne MEXaHMYECKON SHEPTUM MPHU JBHKEHUU TeJa MO JEUCTBUEM MTPY>KUHBI.
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Jlabopamopusie pabomsl u onvinol

1. KoHCcTpyrpoBaHue TpakTa Jlsl pa3roHa U JajJbHEUIIero paBHOMEPHOTO JABYKEHHS IapUKa HITH
TEJICKKH.

2. Omnpenenenue cpeiHei CKOPOCTH CKOJIBKEHHS OpyCKa WIIH JABMKEHUS IapUKa 10 HAKIOHHOM
TUIOCKOCTH.

3. Omnpenenenne yCKOpEHUs Tejla MPU PAaBHOYCKOPEHHOM JIBHXKCHHH 110 HAKIIOHHOH TJIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHU IPU paBHOYCKOPEHHOM JIBKEHHUHU 0€3 HauaIbHON
CKOpOCTH.

5. IlpoBepka rumoTe3bl: eCiy MPU PAaBHOYCKOPEHHOM JIBHKEHHUU 0€3 Ha4aJIbHON CKOPOCTH IyTH OTHOCSATCS
KaK psiJi HEUETHBIX YHCEI, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJTMHAKOBBHI.

6. VccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUSI CKOJIBLKEHUS OT CHITI HOPMAJIBHOTO JIaBJICHHUS.

7. Onpenenenne ko3 HUITUCHTA TPEHUSI CKOJIBKCHHUS.

8. OnpeneneHue )XECTKOCTH MPYKUHBL.

9. Onpenenenue pabOTHI CHIIBI TPEHUS TIPH PABHOMEPHOM JIBM)KEHUH TeJa MO TOPH30HTATLHON
MIOBEPXHOCTH.

10. Onpenenenue paboThI CUIIBI YIIPYTOCTH MPH MOABEME TPy3a C UCIIOIH30BAHHEM HETIOABHKHOTO U
MOABUKHOTO OJIOKOB.

11. 3y4eHue 3aK0Ha COXPAaHCHUS YHEPTUU.

Pa3nesn 9. Mexannueckue Koj1e0aHUsI M BOJIHBI

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHU: Iepro/Jl, YacTOTa, aMILIUTYAA.
MareMaTHuecKuil 1 PY>KUHHBIA MasiTHUKA. [[peBpalienne sHepruu npy KoiedaTeIbHOM JIBUKCHHH.
3aryxatomue kojnebanus. BoinyxeHHsle koneOanus. Pesonanc. Mexanuueckue BosiHbl. CBoiicTBa
MEXaHU4eCKHUX BOJIH. [Ipo0sibHbIE M TONIEPEYHBIE BOJIHBIL. [[JIMHA BOJIHBI U CKOPOCTh €€ pACIIPOCTPAHEHUA.
MexaHuueckre BOJIHBI B TBEPAOM TeJIE, CEICMUUYECKHUE BOJIHBIL. 3BYK. ' pOMKOCTB 3ByKa U BbICOTa TOHA.
Otpaxenue 3Byka. MHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu

1. Habmoienue xonebaHuii Tei oA JeHCTBUEM CUJIBI TSKECTU U CUJIBI YIIPYTOCTH.

2. HaGmroenue kose0aHuii rpy3a Ha HUTH M Ha NIPYXKHUHE.

3. HaGnronenue BEIHYKIEHHBIX KOJIEOAHUN U pPe30HaHCA.

4. PacipocTpaHeHue NMpo0IbHBIX U MONEPEUHBIX BOJIH (Ha MOJIENHN).

5. HabnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHUECKHNI PE30HAHC.

Jlabopamopnwvie pabomovt u onvimul

1. OnpeneneHne 4acTOThI U epHojia KoineOaHU MaTeMaTHYECKOro MasiTHUKA.

2. Omnpenenenye 4acTOThl U IepUoa KojaebaHui Ipy>KMHHOTO MasiTHUKA.

3. MccaenoBaHue 3aBUCUMOCTH MEpUO/1a KOJIeOaHUI MOIBEIIIEHHOTO K HUTH I'py3a OT JUIMHBI HUTH.

4. UccnenoBanue 3aBUCMMOCTH MepHOJIa KoJIeOaHUH MPYKMHHOIO MasgiTHUKA OT MacChl rpy3a.

5. IlpoBepka HE3aBUCUMOCTH TIepuo/ia KojaeOaHHii rpy3a, HOJBEIIEHHOT0 K HUTH, OT MacChl Ipys3a.

6. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD NEpHoAa KojJeOaHui MpyKMHHOTO MasiTHUKA OT MaccChl rpy3a
1 )KECTKOCTH NPY>KUHBI.

7. U3mepenne yckopeHus CBOOOTHOTO A ICHHUS.

Pa3znen 10. DnekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI

DNIEKTPOMAarHUTHOE MoJje. DIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHuTHBIX BOJH. [lIkana
AJIEKTPOMArHUTHBIX BOJIH. VICIIOIb30BaHNE AJIEKTPOMArHUTHBIX BOJIH JIsI COTOBOM CBSI3H.
DneKkTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBOICTBA EKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBA CBETA.

Jlabopamopusie pabomsl u onvinmol

1. U3yuenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO TeedoHa.



Pa3nen 11. CBetoBble siBICHNUS

JlyueBasg monenb cBeta. crounnku ceta. [IpsiMonuHeitHoe pacnpocTpaneHue ceeta. 3armenusi CoiHIa u
Jlynsl. OTpaxkenue ceta. [lnockoe 3epkaio. 3aKoH OTpakKeHHs CBETA.

[Tpenomiienue cBeta. 3aKoH npesnomieHus cera. [loaHoe BHyTpeHHee oTpakeHue cBera. Mcnonb30Banue
MOJIHOT'O BHYTPEHHET0 OTPAKEHUsSI B ONITUYECKUX cBeToBOAax. JInnza. Xoj mydeit B tuH3e. OnTuyeckas
cuctema (poroamnmapara, MUKpOCKOIIa U Teseckorna. ['1a3 kak ontuyeckas cuctema. banzopykocts u
JanbHO30pKOCTh. Pasznoxkenue 6enoro ceera B cuekTp. OnbiTel HetoToHa. ClokKeHHne CeKTpaibHBIX
uBetoB. [lucnepcus ceera.

Jemoncmpayuu

. [IpsimonuHeitHOE pacrpocTpaHeHHE CBETA.

. OTpaxkeHue cBeTa.

. [lonyuenune n300paxkeHuii B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.

. [Ipenomiienue ceera.

. OnTryecKkuil CBETOBOI.

. Xon iaydeil B cobuparouieil JuH3e.

. X0z Jiy4eil B paccenBarolei JMH3E.

. [Tonyuyenune n300pakeHHi C MOMOIIBIO JTHH3.

. [Ipunnun neiicTBus goroanmnapara, MUKPOCKONA U TEIECKOIIA.

10. Moxenb riaza.

11. Pa3noxenue 0enoro cBera B CHEKTP.

12. Tlony4yenue Genoro cBeTa Mpu CI0XEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnwvie padbomovt u onvimul

1. UccrnenoBanue 3aBUCIMOCTH yTJia OTPAXKEHHsI CBETOBOTO JIyda OT yIjia MaJieHusl.

2. M3yueHne XapakTepUCTHK NU300paKeHUs IPEIMETa B TUIOCKOM 3epKaie.

3. UccnenoBanue 3aBUCUMOCTH YyIJIa IPEOMIICHHUSI CBETOBOI'O JIy4a OT YyIJia MaJeHUs Ha TPaHUIe
«BO31yX—CTEKJIO.

4. Tony4yeHue n300paxeHUl ¢ MOMOIILI0 COOMPAOIIIEH JTMH3BI.

5. Onpenenenrie POKYCHOTO PACCTOSTHUS U ONTHYECKOM CHIIBI COOMpAIOIEH JTUH3HI.

6. OIBITHI 1O Pa3NI0KEHUIO OENIOTO CBETA B CIIEKTP.

7. ONBITHI 110 BOCIIPUATHUIO [IBETA MPEIMETOB TIPU X HAOIIOJCHUHU Yepe3 [IBETOBBIC (PHIIBTPHI.
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Pa3znen 12. KBanToBble IBJeHHS

OmneiTel Pezepdopaa u muianerapHas Mozaens atomMa. Mogens atoma bopa. Ucnyckanue u norsouieHue
cBeta atomoM. KBauThl. JInneituateie criekTpel. PagunoakTuBHOCTE. Anb(da-, 6eTa- 1 raMmMa-u3Iy4eHHUs.
Crtpoenue atomHoro siipa. Hykinonnast Mojens aToMHOro siipa. M3oronsl. PannoakTuBHBIE IpEeBpaIieHUsI.
[lepnon nonypacnaaa aTOMHBIX siiep. SnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsI0BOI0O U MacCOBOTO
yucenn. DHEPTUs CBSI3U aTOMHBIX siiep. CBsI3b MacChl M D)HEpruu. Peakiuu cuHaTe3a U JeNeHUS Sep.
Ucrounuku sueprun ConHua u 3BE311. AnepHas sHepreTuka. J{elicTBUs palnOaKTUBHBIX U3TYyYEHUM HA
JKUBBIE OPTaHU3MBI.

Hemoncmpayuu

1. CexTpel U31y4eHUs U TOTJIOIIEHHS.

2. CeKTpbl pa3InyHbIX I'a30B.

3. CriekTp BoAopo/a.

4. HaGmroieHue TpekoB B kamepe BuibcoHa.

5. Pabora cuérurka HOHU3UPYIOIUX U3ITYUEeHUH.

6. Perucrpanus uznydeHus: IpupoAHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnwvie padbomovt u onvimul

1. HabmroieHue CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB U3IYUCHHUS.

2. UccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUH YaCTUIIBI TTO TOPMO3HOMY ITyTH (110 poTorpadusim).

3. I3mepenHue paguoakTUBHOTO (hOHA.
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IIVIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3VJIBTATEHI

IHampuomuueckoe eéocnumanue:

— MPOSIBJICHUE UHTEpPEca K UCTOPUH B COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PU3NIECKON HAYKHU;
— IICHHOCTHOE OTHOIIIEHUE K IOCTHIKECHUSAM POCCUMCKUX YIEHBIX-(DU3UKOB.

I'paxcoanckoe u 0yxo8Ho-HpaecmeeHHoe 60CRUMAHUE:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJICHUHU OOIIECTBEHHO-3HAYUMBIX M 3THYECKHUX MPOOJIEM,
CBSI3aHHBIX C TTPAKTHYECKUM IMPUMEHEHHEM JOCTHKCHUHN (PU3UKH;

— OCO3HAHME BaAKHOCTH MOPAJIbHO-3TUUYECKUX MTPUHIIMIIOB B JICATEIBHOCTH YYEHOTO.

Icmemuueckoe socnumaniue:.

— BOCTIPUSITHE 3CTETUUECKUX Ka4eCTB (PU3HUECKON HAYKH: €€ TApMOHHUYHOTO IIOCTPOCHHUSI, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

Ilennocmu nayunoz2o noznanus.

— OCO3HaHME IIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTMM, BAXKHENIIEH COCTABIISIIOLIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JTHO003HATEILHOCTH, UHTEPECA K UCCIIEA0BATEIIbCKOM NS TEIbHOCTH.
Dopmuposanue Kyabmypol 300p06b U IMOUUOHAILHO20 O1A2ONONYUUA.

— OCO3HaHME IICHHOCTH 0€3011acCHOr0 00pasa JXU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH
npaBuJI 0€30MacHOr0 MOBEICHHS Ha TPAHCIIOPTE, HAa JOPOTaxX, C AJIEKTPUUECKUM U TETUIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— chopMHupoBaHHOCTH HaBBIKA pedICKCHH, PU3HAHUE CBOCTO MPaBa Ha ONIMOKY U TAKOTO JKE TIpaBa y
JIPYroro 4yeioBeKa.

Tpyooeoe éocnumanue:

— aKTHBHOE y4acCTHE B PEIICHUU MTPAKTUYECKUX 3a7a4 (B paMKaX CEMbH, IIKOJbI, TOPOa, Kpas)
TEXHOJIOTHYECKON M COIUAIBHON HAMPaBICHHOCTH, TPEOYIONINX B TOM YKCIIE U (PU3HUSCKUX 3HAHUI;
— HMHTEpeC K MPaKTUIECKOMY H3yUeHUIO0 Mpodeccuil, CBsI3aHHBIX C (PUIUKOM.

Ixonozuueckoe eocnumanue:

— OpHEHTaIMs Ha MpUMEHEeHHe PU3NUECKIX 3HAHUU AJIs PelIeHus 3a7a4 B 00JIaCTH OKPY KaIoIIeil cpepl,
TJIAHUPOBAHUS TIOCTYITKOB M OIEHKH X BO3MOJKHBIX MMOCJIEACTBUH I OKPY>KAIOIIEH CpeIbl;

— OCO3HaHHe II00ATFHOTO XapaKkTepa IKOJIOTUYECKUX MPOOIEM U MyTeH UX peleHHs.

Aoanmayusa o0yuaruezoca K UsMeHAIOWUMCA YC108UAM COUUATbHOU U RPUPOOHOIL CPeObl '

— MOTPeOHOCTh BO B3aWMO/ICHCTBUHU MIPU BHITIOTHEHUH UCCIIEIOBAaHUN U MMPOEKTOB (pr3mueckon
HaIPaBJIECHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

— MOBBILIEHUE YPOBHS CBOE€W KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO JIEATEIbHOCTB;

— MOoTpeOHOCTh B POPMUPOBAHUU HOBBIX 3HAHUH, B TOM uncie GOpMYTUPOBATh HIEH, TIOHSATHS, TUTIOTE3BI
0 (pusmvecknx o0BEKTaX U SABICHUSIX;

— OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

— MJIAaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHNUHN HOBBIX (DM3MUECKUX 3HAHUIA;

— CTpeMJIEHHE aHAJTM3UPOBATh U BBISBIIATH B3aUMOCBS3U MIPUPOIBI, OOIIECTBA U SKOHOMUKH, B TOM YHCIIE
C UCTOJBh30BaHUEM (PU3UUECKIX 3HAHUM;

— OIICHKA CBOMX JICUCTBHM C YIETOM BIUSHUS HA OKPYXKAIOIIYIO CPEAY, BOSMOXKHBIX TI100aTBHBIX
MOCJIEACTBUH.

METAIIPEJIMETHBIE PE3VJIbTATHI

YHuBepcanbHble TO3HABATEIbHBIE IEUCTBUS

Bba3zoevie nozuueckue oeiicmeus .

— BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKU OOHEKTOB (SIBICHU);

— YCTaHaBJIUBaTh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIINN, OCHOBAHUS JJ11 000OITICHUS U CPAaBHEHUS,
— BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBaeMbIX (DaKkTax, TaHHBIX U HAOTIOCHHSX,
OTHOCSIIUXCS K PU3NUSCKUM SIBJICHUSIM;

— BBISIBIISITH IPUYUHHO-CIICICTBEHHBIC CBSI3H MPU U3YUYECHUN PU3NUYECKUX SIBICHUH U MPOIIECCOB; ACTATh
BBIBOJIBI C UCITOJIB30BAHUEM JICAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUECHUH, BBIIBUTATh

TUTOTE3bI O B3aMMOCBS3SIX (PU3NYECKUX BEIHYNH;
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— CaMOCTOSTENIHO BBIOMPATh crioco0 perieHus yueOHol pu3ndeckoi 3a1aun (CpaBHEHHE HECKOIBKUX
BapHaHTOB PELlEHUs, BBIOOp Hanbosee MoAXO0SIIEro ¢ yUETOM CaMOCTOATEIbHO BbIIEICHHBIX
KPUTEPUEB).

bazoevie uccnedosamenvckue oeiicmeus:

— HCIIOJIB30BATh BOMPOCHI KaK UCCIIE0BATEIHCKUNA HHCTPYMEHT MTO3HAHUS;

— MPOBOJUTH 110 CAMOCTOSITENILHO COCTABICHHOMY IUIAHY OIIBIT, HECIOXKHBINA (PU3HUUECKUN HIKCIIEPUMEHT,
HeOOoJIbIIIOE HCCIIeJOBAHUE (PU3HUUECKOTO SBJICHUS;

— OLICHUBATh Ha IPUMEHUMOCTh U IOCTOBEPHOCTh HH(POPMAIUIO, TOJYYEHHYIO B X0JI€ UCCIIEAOBAHMS UITN
IKCIIEPUMEHTA;

— €caMOCTOSITENbHO (OPMYIUPOBATh 0000IIEHNUS U BBIBOJIBI 10 pe3yJbTaTaM IPOBEAEHHOTO HAOIIOICHNUS,
OTIBITA, UCCIICIOBAHUS;

— MPOTHO3UPOBATH BO3MOXKHOE JlaibHEHIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAK)KE BBIABUTATh
MPEIMOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c ungpopmaueir:

— MPUMEHSATH Pa3IUIHBIC METOIbI, HHCTPYMEHTHI U 3aIPOCHI IIPU TTOMCKE U 0TOOpe HHPOPMAIIUN WIH
JAHHBIX C YYETOM MPEATIOKEHHON yueOHOM Gu3nueckoi 3aaauu;

— aHaJIM3UPOBATh, CHCTEMATU3HPOBATh K HHTEPIPETHPOBATH HHPOPMAIUIO PA3IIUIHBIX BHIOB U GOPM
MpEeJICTaBICHHUS,

— CaMOCTOSITENIbHO BBIOUPATh ONTUMANIBbHYIO (OpMY MpeAcTaBieHUs: HHPOPMAIIUU U UILTIOCTPUPOBATH
pelraeMble 3a/1a4u HECIIOKHBIMHU CXEMaMHU, TuarpaMMaMu, HHOU TpaduKOi 1 NX KOMOWHAITUSIMHU.

YHuBepcanbHble KOMMYHHUKATUBHBIE JCHCTBUS

Oobuienue:

— B X0J1¢ 00CYXKIeHHs Y4eOHOTO MaTepualia, pe3yIbTaToB J1a00paTOPHBIX PabOT U MPOCKTOB 33]1aBaTh
BOIPOCHI IO CYILIECTBY 00CY»KAaeMOi TeMbl M BbICKAa3bIBaTh UJICH, HAILIEJICHHbIC HA PEIICHUE 3a]a41 U
nojiepxaHue 0J1aroxenaTeIbHOCTH OOIICHHUS;

— COTIOCTAaBJIATh CBOU CYXKICHUS C CYKIEHUSMU JAPYTUX YUaCTHUKOB THANIOTa, OOHAPYKHUBATh pa3Iuine U
CXOJICTBO TTO3HITHH;

— BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAaX;

— MyOJIMYHO TPEACTABIISITH PE3yIbTAThI BRIMOIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCIICJIOBAHMUSI, TPOCKTA).

Coemecmnasn desmenvnocms (cCompyoHuuecmaeo):

— MOHUMATh U UCIONB30BaTh MPEUMYIIIECTBA KOMaHIHOW U MHAUBUAYAIbHON pabOThI IPU PELICHUH
KOHKPETHON (pU3HYECKOM MpoOIeMBbl;

— NPUHUMATh 1IEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh JEHCTBUSA 110 €€ TOCTUKEHUIO:
pacrpenenaTb poyik, 00Cy X aaTh IPOLIECCH U Pe3yIbTaThl COBMECTHOM paboThI; 00001IaTh MHEHUS
HECKOJIbKHX JIHOJIEH;

— BBIMOJHATH CBOIO YacTh Pa0OTHI, TOCTUTAs KAY€CTBEHHOT'O Pe3yibTaTa M0 CBOEMY HaIlpaBJICHUIO U
KOOPJIMHUPYS CBOM JACUCTBUS C APYTUMH UJI€HAMU KOMAaH/IbI;

— OIICHWBATh Ka4€CTBO CBOETO BKJIa/Ia B OOIIMI MPOAYKT IO KPUTEPUIM, CAMOCTOSITEIIBHO
c(OpMyIMPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHUS.

YHUBepcallbHbIE PETYIATUBHBIEC AEUCTBUS

Camoopzanuzayusa:

— BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX M YIEOHBIX CUTYaIUAX, TPEOYIOMINX IS pelIeHus] (PU3MUECKUX
3HAHWI;

— OPHUEHTUPOBATHCS B PA3IMUHBIX MOIX0aX MPUHITHS PEIICHU (MHINBUIYaTbHOE, TPUHITHE PEIICHUS
B IpyIIe, IPUHITHE PEIIEHUH TPYIIOoi);

— CaMOCTOSITENIEHO COCTABJISTh AITOPUTM pellieHns (PU3NYEeCKOH 3a1a4K WM TUIaHA UCCIIEIOBAHUS C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpeiaracMble
BApUAHTBI PELICHUN;

— JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxoumpons (pegpnexcusn):

— JIaBaTh a/ICKBaTHYIO OIICHKY CUTYallUH U IpeyiaraTh MiaH e€ H3MEeHEHHS;

— OOBSICHATH NPUYHMHBI JOCTHXKEHUS (HEAOCTHKCHHUS) PE3yIbTaTOB JICATEIbHOCTH, 1aBaTh OLICHKY
MpUOOPETEHHOMY OTIBITY;
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— BHOCHUTBH KOPPEKTHUBBHI B JCATEIHHOCTH (B TOM YHUCIIE B XOJ1 BBIITOJIHEHHS (PU3UYECKOTO HCCIIeIOBAHUS
WM [IPOEKTA) Ha OCHOBE HOBBIX 00CTOSITENLCTB, H3MEHUBIINXCS CUTYallUl, YCTAHOBJIEHHBIX OLIHOOK,
BO3HMKIIUX TPYIHOCTEH;

— OLIEHMBAaTh COOTBETCTBUE PE3yJIbTaTa UEIU U YCIOBUSM.

ImoyuonanvHvlii UHMeENIEKM

— CTaBUTh ceOsl Ha MECTO JAPYTroro 4YeIoBeKa B XO€ CIopa WIH JUCKYCCHH Ha HAyYHYIO TEMY, IOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro.

Ipunamue cedsn u opyaux:

— IPU3HABAThH CBOE MPaBO Ha OMIMOKY MPU pelIeHUH (GU3NIECKUX 3a/1a4 WIHM B YTBEPKACHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPaBO JIPYroro.

[MPEJIMETHBIE PE3YJIbTATBI

7 kiacce

[TpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMHUPOBAHHOCTH y 00YyUaIOIIUXCS
YMEHHM:

— HCIIOJIB30BATh MOHATHS: PU3NYECKUE U XUMHUYECKHE SBIICHUS; HAOII0IEHUE, SKCTIEPUMEHT, MOJIETIb,
THIIOTE3a; eAMHULBI (PU3NYECKUX BEIMYMH; aTOM, MOJIEKYJIa, arperaTHbie COCTOSIHUS BemecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOe); MEXaHNYECKOe JBIKEHUE (PaBHOMEPHOE, HEpaBHOMEPHOE, IPSIMOIMHEWHOE),
TPaeKTOPHS, paBHOACUCTBYIOMIAs cuJl, fedopmanus (yrnpyras, jIacTUuecKas), HeBECOMOCTb,
COOO0ILAOIIUECS COCYIbI;

— paznu4arth sBneHus (auddy3us; TEIoBoe IBUKEHUE YACTHI] BEIIECTBA; PABHOMEPHOE JIBUKCHHUE;
HEPaBHOMEPHOE JIBH)KEHUE; MHEPLIMS; B3aUMOJICHCTBUE TEJI; paBHOBECUE TBEPIBIX TEJI C 3aKPEIIEHHOMN
OCBIO BpAIIICHUS; TIepe/ada AaBJIeHUs TBEPABIMH TeJIaMHU, KUAKOCTSIMH U Ta3aMu; aTMOc(hepHOe AaBIICHUE;
IUIABaHME TEJ; IPEBpAILEHUs] MEXaHUYECKOM 3HEPrun) Mo ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

— pacro3HaBaTh NPOSBICHUE U3YYEHHBIX (PM3MUECKUX SBJICHUN B OKPYXKAIOIIEM MHUPE, B TOM YHCIIE
dbuznyeckue BICHHs B IPUPOE: MPUMEPHI IBIKEHUS C Pa3TUYHBIMU CKOPOCTSIMH B KUBOM M HEKUBOM
MPUPO/IE; ACHCTBUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSIHUE aTMOC(HEPHOTO JaBICHUS Ha )KUBOM
OpraHu3M; TUIaBaHUE PHIO; phIUary B TEJ€ YeIOBEKa; MPU 3TOM MEePEBOAUTDH MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA/TIPU3HAKN (PU3MUECKUX SBICHHI;

— ONUCHIBATh U3YYECHHBIE CBOMCTBA TeN U (U3MUYECKUE SBICHHUS, UCIIONb3Yys (DU3HMUECKHE BETHUYUHbI
(Macca, 00bEM, IJIIOTHOCTD BEILLIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIAa YIIPYTOCTH, CHIIa
TSDKECTH, BEC Tella, CHIIa TPEHUs, AaBlieHue (TBEPAOTO Tena, )KUIKOCTH, ra3a), BBITAIKUBAIOIA CHUIA,
MexaHu4ecKas paboTa, MOIIHOCTD, MJIEYO CHUJTBI, MOMEHT CHJIbI, KOO (PHUITUEHT TOJIE3HOTO IEUCTBUS
MEXaHHM3MOB, KHHETUYeCKas ¥ MOTEHIHAlIbHASL YHEPTHsl); IPU OMMCAHUH MPABUIHHO TPAKTOBAThH
(U3UYECKU CMBICIT UCTIONB3YEMBIX BEIMUMH, UX 0003HAYCHUS U €AMHUIIBI (PU3NYECKUX BETUYHH,
HAXOJUTh (POPMYIIBI, CBA3BIBAIOIIUE NaHHYIO (PU3NYECKYIO BEIUYMHY C IPYTUMHU BEIUYNHAMH,

CTPOUTH rpadMKN U3YUYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;

— XapaKTepu30BaTh CBOMCTBA TeN, (PU3NYECKHE SIBICHUS U MPOIIECCHI, UCIIONb3Ys MIPABUIIA CIIOKESHHSI CUTT
(Bmosb ogHOM mpsAMOit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MpaBUIo paBHOBECHS phlyara
(6110Ka), «30J7I0TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHUUECKOM SHEPTUHU; TIPH STOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMMCHIBaTh €T0 MaTEMaTHUYECKOE BhIPaXKEHHE,;

— OOBSACHATDH (prU3HUECKUE SBICHUS, MPOIIECCH] M CBOMCTBA TEJl, B TOM YHCIIE M B KOHTEKCTE CUTYyaIUi
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISATh MIPUINHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH
00BsicHeHUE U3 1—2 JIOTUYECKUX IIAroB ¢ OMOPOoil Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH,
bu3nyecKuX 3aKOHa U 3aKOHOMEPHOCTH;

— pemiath pacu€THbIC 3a7a4u B 1—2 neicTBHS, UCTIONB3Ys 3aKOHBI B (POPMYITBI, CBSI3BIBAIOIIHE
¢duznyecKkne BEIMYUHBI: HA OCHOBE aHallM3a YCJIOBUS 3ajau 3allUChIBaTh KPATKOE yCIOBHE, MOJICTABISATh
duznyecKue BENUYUHBI B (OPMYITBI M POBOIUTE PACYETHI, HAXOAUTH CIIPABOYHBIE JAHHBIE, HEOOXOIUMBIE
JUISL peIlIeHUs 3a]1a4, OLICHUBATh PEATUCTUYHOCTh MOTYYeHHON (PU3UUYECKOI BEIMYNHBL;

— pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOXXHO PEIIUTh IIPH MOMOIIU (PU3NIECKUX METOJIOB; B OMMMCAHUU
HCCJIEIOBAHMSI BBIJCNIATH MTPOBEPSEMOE MPEAIONIOKEHNE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH
MOJTyYEHHBINH Pe3yIbTaT, HAXOIUThH OIIUOKH B XOJI€ OTBITA, JIEIAaTh BEIBOJIBI 110 €T0 Pe3yIbTaTaM;

— MPOBOJUTH OMBITHI MO HAOIIOIEHUIO (PU3UUECKUX SIBICHUN WM (PU3NUECKUX CBOMCTB TEN:
dbopMyITHUpOBaTh MPOBEPSIEMBIC TIPEITOIIOKEHUS, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOTO 000PYI0OBaHHSI,
3aIMKChIBaTh XO/1 ONbITa U (POPMYITHPOBATH BHIBOABL;
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— BBINOJIHATH MPSAMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHH, MacChl TeJa, 00bEMa, CUITbI M TEMIIEPATypPHI C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB; 3aMUCHIBAThH IOKA3aHUS IPHOOPOB € yUETOM
3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHNUH;

— IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PM3UUECKOM BETMUUHBI OT APYrOH ¢ UCIOIb30BAHUEM
HPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUXKYILIETOCS TeJla OT BpEMEHU JIBUYKEHUS TEJa;
CHJIBI TPEHUS CKOJILKEHUS OT CUJIbI IaBJICHUs, KauecTBa 00pabOTKH MOBEPXHOCTEN TeNl M HE3aBUCUMOCTH
CHUJIBI TPEHUS OT IUIOLIA/Id CONIPUKOCHOBEHHUS TE€M; CUIIbl YIIPYTOCTH OT YJUIMHEHUS IIPYKUHBL;
BBITAJIKMBAOILEH CUJIBI OT 00bEMA MOrPYKEHHOHN YacTH Tella U OT IVIOTHOCTH KHUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJla, OT INIyOUHBI, Ha KOTOPYIO MOTPYXKEHO TEJI0; YCIOBUH TJIaBAaHHS TEI,
YCIIOBUH PaBHOBECHS pbluara u 0J0KOB); y4aCTBOBATh B INIAHUPOBAHUN Y4eOHOIO UCCIIEI0BaHMUA,
cOOMpaTh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIIEAYS MPEII0KESHHOMY TUIaHy, UKCHPOBATH PE3YJIbTAThI
HOJy4EHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMUYUH B BUJIE MTPEIOKEHHBIX TaOIUL] U rpauKOB, JeIaTh
BBIBO/IbI 110 pPE3YJIbTaTaM UCCIIEJOBAHMUSI;

— IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYMH (IUIOTHOCTh BELIECTBA )KUJKOCTU U TBEPIOTO
TeNa; cujla TPEHUS CKOJIbKEHHUS; 1aBJIEHUE BO3/1yXa; BHITAJIKMBAIOLIAs CUJIa, IEHCTBYIOIIAs Ha
HOrpYKEHHOE B JKUAKOCTh T€J0; KO3()PULUEHT MOJIE3HOT0 AeHCTBUS IPOCTHIX MEXAaHU3MOB), CIIENys
PEJI0KEHHON MHCTPYKLMU: TIPU BBIIIOJHEHUHN U3MEPEHUI COOUPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUNCIIATh 3HAYEHNE UCKOMOW BEJIMYHHBI;

— co0uro1aTh MpaBuila TEXHUKH 0€3011acHOCTH IpH paboTe ¢ 1a00paTOPHBIM 000PYI0BaHUEM;

— yKa3bIBaTh IPUHLIUIIBI IEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETD,
cooOuiarouecs cocybl, 06apoMeTp, pbluar, HOIBUKHbIN U HETIOABUKHBIN 010K, HAKJIIOHHAS INIOCKOCTh;
— XapaKTepu30BaTh MPUHIUITBI ICHCTBHS N3YUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOICTB C OMOPOi Ha
UX ONHUCaHMs (B TOM YHUCIIE: TOAMLUITHUKY, YCTPOHCTBO BOJIONIPOBO/IA, THAPABINYECKUNA ITPECC, MAHOMETD,
BBICOTOMEP, MOPILHEBOI HACOC, APEOMETP), UCIIOJIB3YS 3HAHUS O CBOMCTBAX (PU3NUECKUX SBJICHUH U
Heo0XouMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOAUTH PUMEPHI / HAXOIUTHh HH(HOPMAIIHIO O MPUMEPaX MPAKTUIECKOTO HCIIOIb30BAHMS
¢u3nUecKnx 3HaHUH B MOBCETHEBHOM JKU3HU I oOecreueHus: 0€30MacHOCTH MPU 00pallieHuH

¢ pubopamMu ¥ TEXHUUECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 310POBbsI U COOIIOACHUSI HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOILIEH CPELE;

— OCYUIECTBJIATH OTOOP MCTOYHUKOB MH(pOpMaluu B ceTh IHTEpHET B COOTBETCTBUU C 33/1aHHBIM
IIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUMN U IIYTEM CPAaBHEHUS PA3JIMYHBIX HICTOYHUKOB
BBIIETIATH UHPOPMALMIO, KOTOPAs SIBJISETCS IPOTUBOPEUMBOM UM MOXKET OBITh HEJJOCTOBEPHOM;

— UCIMOJIb30BaTh MPH BBHIOIHEHUN YUeOHBIX 3a/laHUH HAyYHO-TIONYJISIPHYIO JIUTEpaTypy HrU3HuecKoro
CoJIepKaHus, CIIPaBOYHbIE MaTepHalIbl, peCypchl ceTH VIHTepHeT; BiaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHusl HHPOPMALIUHU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

— c03/71aBaTh COOCTBEHHbIE KpaTKUE MUCbMEHHBIE U YCTHBIE COOOLIEHHUS HA OCHOBE 2—3 HCTOYHUKOB
uHpOpMaLUu GU3NUECKOT0 COJIEPKaHMsI, B TOM YUCIIe MYOJINYHO J1e1aTh KpaTKue COOOIIEHUs O
pe3ynbTarax MPOEKTOB WM YUeOHBIX UCCIIEJOBAHMIA; TPH 3TOM I'PaMOTHO HCIIOJIb30BATh N3YYEHHBIN
NOHSATUIHBIN anmapaT Kypca (PU3HMKH, COITPOBOKAATH BBICTYIUICHUE NPE3EHTALINEH;

— IIPH BBINOJIHEHNUHU YYEOHBIX MPOEKTOB U MCCIEA0BAHUN paclpeaensiTh 00S3aHHOCTH B TPYIIE B
COOTBETCTBUU C ITOCTABJIIEHHBIMU 33/1a4aMH, CJIEIUTH 3a BBHIIIOJHEHUEM IIaHA IEHCTBUM, aIeKBaTHO
OILICHUBATh COOCTBEHHBIH BKJIa/l B A€SITEIbHOCTb IPYIIIbI; BHICTPAaUBAaTh KOMMYHUKAaTHBHOE
B3aMMOJIEMCTBHE, YUNTHIBasi MHEHUE OKPYKAIOIIHX.

8 kurace

ITpenmerHble pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD Y O0YUarOIUXCSI
YMEHHMN:

— HCIIOJIB30BATh MOHATHS: MACCA U Pa3MEPBI MOJIEKYJI, TEIJIOBOE ABM)KEHHE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUINUECKHE U aMOP(HBIE Tella, HACBIIICHHBIN U HEHACHIIIIEHHbIH
nap, BJIa&XKHOCTb BO37lyXa; TEMIIEPATypa, BHYTPEHHSS DHEPIUsl, TEIUIOBOM JIBUrATENb; SJIEMEHTAPHBIN
DIIEKTPUYECKUH 3apsl, SIEKTPUUECKOE I0JIE, IPOBOJHUKU U JUIIEKTPUKH, IOCTOSHHBIA JIEKTPUYECKUI
TOK, MAarHUTHOE T10JI€;

— pa3nuYath SIBICHUS (TEIIOBOE PACIIUPEHHE/CKaTHE, TEILIONepeaaya, TEII0BOe paBHOBECHE,
CMa4YuBaHKE, KalMJUIPHBIC SBJICHUS, HCIIAPEHUE, KOHIECH ALK, IUIABICHUE, KPUCTAIIN3aUs
(oTBEpaECBaHUE), KUIIEHHE, TEILIONEpeaaya (TEUIONPOBOIHOCTb, KOHBEKIIHS, H3IIy4EHUE); DIICKTPU3aLIUs
TeJI, B3aUMOJICHCTBUE 3apsA/I0B, ACHCTBUS SJIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMBbIKAHUE, B3aMMOJCHCTBHUE

14



MarHuTOB, I€HCTBUE MAarHUTHOTO 10JIs1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas MHAYKIHS) IO
OTMCAHUIO UX XapaKTEPHBIX CBOMCTB 1 Ha OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JAaHHOE (PU3NYECKOE
SIBIICHUE;

— pacrno3HaBaTh MPOSIBICHNUE U3YUYECHHBIX (DU3MUECKUX SIBJICHUN B OKPYXAIOLIEM MUPE, B TOM YHCIIEe
¢du3nUeckre sIBICHUS B IPUPOJIE: TTOBEPXHOCTHOE HATSKEHUE U KalMJUISIPHBIC SBJICHUS B IPUPOJE,
KpPUCTAILJIBI B IpUpoe, u3inydenre CoiHIla, 3aMep3aHnue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa,

MHesl, CHeTa; 3JICKTPUUECKHE ABJICHUS B aTMOoc(hepe, IIMEKTPUYECTBO KUBBIX OPIraHU3MOB; MATHUTHOE T0JIe
3emuH, ApeiQ MmotocoB, poab MArHUTHOTO TOJIS JUIS KHU3HHU Ha 3eMile, MOJIIPHOE CUSHUE; TIPH 3TOM
MEPEBOJUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIICNIATH CYILIECTBEHHBIE CBONCTBA/IPU3HAKU
(bu3nUeCKUX SBICHHIA;

— ONHUCHIBATh U3YUYECHHBIE CBOMCTBA TeJ U (U3UUYECKUE SBJICHHUS, UCIIONb3Yys (PU3MUECKUE BETUYUHbI
(TeMmieparypa, BHYTPEHHSs1 SHEPTUs, KOJIMYECTBO TEIUIOTHI, YAE/IbHAs TEIUIOEMKOCTD BEILIECTBA, YECIbHAS
TEIUIOTA IJIaBJICHUS, YAeIbHas TeIIoTa Mapoodpa3oBaHus, yellbHas TEIUIOTa CTOpaHus TOIIUBA,
KO3(DPHUILIMEHT MMOJIE3HOTO ACHCTBUS TEIJIOBOM MAIIMHBI, OTHOCHUTEIIbHAS BIAYKHOCTh BO3/TyXa,
ANEKTPUUYECKUH 3apsijl, CUIIa TOKA, SJICKTPUUECKOE HAMPSKEHHUE, CONPOTUBIICHUE TIPOBOIHUKA, yEIbHOE
COIIPOTHBIICHUE BEUIECTBA, pa00Ta M MOIIHOCTD IEKTPHUECKOTO TOKA); IPU OMMCAHUU TPABUIIBHO
TPAKTOBATh (PU3UUECKHI CMBICT UCTIOIb3YEMbIX BEIMYUH, 0003HAUEHUS U €AUHUIIBI (DU3MYECKUX BEIUYUH,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMUYUHAMU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYNH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SABICHUS U MPOIIECCHI, UCIIOJIb3Ys OCHOBHBIE MOJIO0XKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYTIEPIO3UINH Mol (Ha
KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHUsI 3apsaaa, 3akoH Oma Juist ydacTka Lemnu, 3akoH Jxoymns—
JleHna, 3aKOH COXpaHEHHS PHEPTUU; TIPU 3TOM J]aBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh
€ro MaTeMaTU4YeCKOe BHIPAKEHUE;

— OOBSCHATH (PU3NYECKHE TPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCIIC M B KOHTEKCTE CUTYalluid PaKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa: BhISABIATH NPUUMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 1—2
JIOTHYECKHX 1IaroB ¢ Oopoi Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

— pemarthb pacyE€THBIC 3a7a9u B 2—3 JICWCTBUS, HCIIOIB3Ys 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINE
¢du3nUecKkre BeTMYMHBL: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4M 3allMChIBaTh KPATKOE YCIOBUE, BBIABIATD
HEJ0CTaTOK JJAHHBIX JJISl pELICHUS 331a4H, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE /1JIs €€ peleHMUs,
IPOBOJUTH PAcUYEThl U CPAaBHUBATH MOJIyY€HHOE 3HauUeHHe (PU3MUECKON BEIMYMHBI C U3BECTHBIMU
JTAaHHBIMU;

— pacno3HaBaTh NpoOIEMbl, KOTOPBIE MOXKHO PEIIUTh MPH MOMOIIHN (PU3NIECKUX METOJIOB; UCIIOb3YsI
OIMCAaHNE UCCIIEJOBAHMUSI, BBIICISATH IPOBEPSIEMOE IPEAI0I0KEHNE, OLIEHUBATh IPABUIIBHOCTD

NOpsIIKa IPOBEEHUS UCCIIEN0BaHNUs, 1€TaTh BbIBOBI;

— MPOBOJUTH OMBITHI M0 HAOIIOAEHUIO GU3UYECKUX SIBICHUHN WK (PU3HMUECKUX CBOWCTB Tel
(KanuJUIIpHbIE SBJICHMS, 3aBUCIMOCTb JIaBJICHUS BO3/lyXa OT €ro 00bEMa, TeMIIEpaTyphl; CKOPOCTH
MpoIiecca OCThIBAaHUS/HArPEBAHUS PY U3JIYICHHUH OT 1[BETA U3JTY4alOei/TOTJIONIA0IEH TTOBEPXHOCTH;
CKOPOCTb MCIIAPEHUS BOJbI OT TEMIIEPATYPHI )KUJIKOCTH M IUIOIAAN €€ NOBEPXHOCTH; MIEKTPU3ALIUA TEN U
B3aMMOJICICTBHE IEKTPUUECKUX 3aps/I0B; B3aUMOACHCTBUE MOCTOSHHBIX MarHUTOB, BU3yaIu3alus
MarHUTHBIX [1OJIEH TIOCTOSIHHBIX MArHUTOB; IEHCTBUSI MarHUTHOTO I10JIs1 HA IPOBOAHMK C TOKOM, CBOMCTBA
3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOIBUraTelIs MOCTOSHHOTO TOKAa): (OPMYJIMPOBATh NIPOBEPsSEMBbIE
IPENOI0KEHUs, COOUPaTh YCTAHOBKY M3 MPEITI0KEHHOTO 000pYI0BaHUS; OMMCHIBATH X0 ONbITa U
(bopMyIUPOBaThH BHIBOJIBI;

— BBIIIOJIHATH IPSIMbIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHON BIQ)KHOCTH BO3/1yXa, CHJIbI TOKA,
HaANPSDKEHUS C UCIOIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3HMUECKUX BEJIUYUH;

CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33JaHHOI a0COIIOTHOM MOTPELIHOCTH;

— MPOBOJUTH UCCIIETOBAHUE 3aBUCHUMOCTH OJHON (PU3NYECKOM BETMYUHBI OT APYTOi ¢ UCIOIB30BaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD CONPOTUBIIEHUS TPOBOAHMKA OT €T0 JJIMHBI, TUIOIIAIU IIOIIEPEYHOTO
CEUEHUS U yJENbHOIO COMPOTHUBIICHHUS BEIIECTBA MPOBOJHUKA; CUJIBI TOKA, UAYIIETO Yepe3 MPOBOIHUK, OT
HaNPsDKEHUS Ha MIPOBOJIHUKE; UCCIIEI0OBAaHUE MTOCIIEI0BATEIBLHOTO U APAJIJIEIbHOTO COSMHEHUN
MIPOBOJHMKOB): MJIAHUPOBATh UCCIIEI0BAaHUE, COOMPATh YCTAHOBKY U BBITIOJHATH U3MEPEHHUSI, CIETYsI
IPEeVIOKEHHOMY TUIaHy, (PUMKCHPOBATh PE3yIbTATHI MOJYYSCHHOHN 3aBUCUMOCTH B BUJIE€ TaOIUII M TpaUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yibTaTaM MCCIEIOBAHMUS;
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— IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKHUX BEMYMH (yAeIbHAs TEIIOEMKOCTh BEIIECTBA,
CONPOTHBIIEHHE MPOBOAHUKA, PA0OTa U MOIIHOCTB HJICKTPUUECKOTO TOKA): IUIAHUPOBATh U3MEPEHHS,
cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIeysl PEI0KEHHON NHCTPYKIIMU, ¥ BHIYUCIIATH 3HAUCHHE
BEJINYMHBI;

— co0ur01aTh MpaBHiia TEXHUKH 0€30MacHOCTH IpH padoTe ¢ 1ab0paTOPHBIM 000PYIOBAaHHEM;

— XapaKTepU30BaTh MPUHIIMITEI ASHCTBHS H3yYEHHBIX TPHOOPOB M TEXHUYECKHUX YCTPOICTB C OMOPOii Ha
UX ONMHUCaHMS (B TOM YHUCIIE: CHCTEMa OTOIUICHUS IOMOB, THTPOMETp, ITapoBas TypOuHa, aMIepMeTp,
BOJIbTMETP, CUETUMK HIICKTPHUECKON SHEPTUH, HIICKTPOOCBETUTEIbHBIE TIPHOOPHI, HATPEBATEIbHBIC
AIIEKTPONPUOOPHI (IPUMEPBI), HNEKTPUYECKHE TPEIOXPAHUTEIIH; SJIEKTPOMATrHUT, 3JIEKTPOIBUTATEIb
IIOCTOSTHHOTO TOKa), UCTIOJNIb3Ysl 3HAHUS O CBOMCTBaX (PM3NUECKUX SIBICHUN M HEOOXOAUMBIE (pU3NYECKUe
3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOICTBA M N3MEPUTEIbHBIE IPUOOPHI 0 CXeMaM U
CXEMaTHYHBIM PUCYHKaM (3KUAKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb
BHYTPEHHETO CTOPaHMUsI, YJIEKTPOCKOIL, PEOCTAT); COCTABIATH CXEMBI 3JICKTPHUYECKUX LIETIeH C
MOCJIEIOBATEIBHBIM U TTApAJUICTbHBIM COSIMHEHUEM DIIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUYCHUS
9JIEMEHTOB JICKTPUUECKHX LIEIEH;

— MPUBOAUTH TIPUMEPBI/HAXOAUTh HHPOPMALIUIO O IPUMEPAX MPAKTHYECKOTO UCTIONH30BAHUS
(u3MYeCKUX 3HaHUI B IIOBCEAHEBHOMN JKU3HU JUIs 0OecnedeHns: 0€30IacHOCTH IPU 0OpaleHUH ¢
npruOOpaMH U TEXHUYECKHMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS H COOIIOICHHSI HOPM DKOJIOTUIECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPELE;

— OCYIIECTBIISTH MOUCK MH(opManuy puszndeckoro copepkanus B cetu VIHTepHET, Ha OCHOBE
UMEIOIINXCS 3HAHUH U TyTEM CPaBHEHUS JIOTIOTHUTEIBHBIX HCTOYHUKOB BBIICISTH HH(POPMAIIUIO,
KOTOpasi SABJSIETCS TPOTHBOPEUYNBON HIT MOKET OBITh HEJOCTOBEPHOM;

— UCTOJIB30BATh MPH BBHITIOTHEHUN YIEOHBIX 3a/IaHUI HAYYHO-TIONYJISIPHYIO JTUTEPATypy (PU3HUECKOTO
COZIep’KaHMs, CIIPaBOYHbIE MaTEPHAIbI, pecypchl ceTn MHTepHeT; BiIageTs npuéMamMu KOHCIICKTHPOBAHHUS
TEKCTa, mpeoOpa3oBaHusi HHPOPMALIUU U3 OJHON 3HAKOBOUW CUCTEMBI B JPYTYIO;

— Cc03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPaTKHE YCTHBIE COOOIIEeHNs, 060011ast HH(OpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (PH3MUECKOTO CONEPIKAHMS, B TOM YHCIIE MyOJINYHO TPEICTABIATH PE3YIIbTaThI
IPOEKTHOMN MJIM UCCIIEI0BATENILCKOM IeATENbHOCTH; IPH 3TOM I'PaMOTHO MCII0JIb30BaTh U3y4EHHBIN
MOHSATUIHBIN anmapaT Kypca (U3HKH, COITPOBOKIATH BBICTYIUICHUE TIPE3EHTAIINEH;

— IPY BBINOJIHEHUH YYEOHBIX POEKTOB U UCCIIE0BaHUHN (PU3MUECKUX MPOLIECCOB paclpeeniTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUH C TIOCTABIIEHHBIMH 3a/1a4aMH, CJICIUTH 32 BBHITIOJTHEHUEM

TUIaHa JIeHCTBUN M KOPPEKTUPOBATh €0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/1 B AEATEIbHOCTD
TPYIIIBI; BEICTPAaBaTh KOMMYHHUKATHBHOE B3aMMOCHCTBHUE, ITPOSBIISS TOTOBHOCTH pa3peniaTh
KOH(JIUKTBI.

9 kJace

ITpenmerHble pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD Y O0yUArOIUXCSI
YMEHHM:

— HCIIOJIB30BATh MOHATHS: CHCTEMA OTCYETA, MATEpHAIbHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBLHOCTD
MEXaHUYECKOro ABMXKEHUs, Aedopmanus (yrnpyras, I1acTHIECKas), TPEHUE, LIEHTPOCTPEMUTENILHOE
YCKOPEHHUE, HEBECOMOCTb U MEPETrpy3KH; LEHTP TSHKECTH; aOCOIFOTHO TBEPJIOE TEIO, IEHTP TAKECTU
TBEPAOTO TElla, PABHOBECUE; MEXaHUUYECKHE KOJIe0aHUs U BOJIHBI, 3BYK, UH(PPa3BYK U YIbTPa3BYK;
9JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIN30PYKOCTh U JaIbHO30PKOCTH,
CIIEKTpPbI UCITYCKaHUS U NOTJIOUIEHUS; ab(da-, 6eTa- ¥ raMMa-u3Iy4eHHsl, H30TOIBL, sIepHasl YHEPreTUKA,;
— Pa3Iny4aTh SBJIECHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBUKEHHUE, PABHOYCKOPEHHOE
IpsIMOJIMHEIHOE ABUKEHUE, CBOOOAHOE MaICHUE T, PABHOMEPHOE JBIKEHHE 110 OKPYKHOCTH,
B3aUMO/ICIICTBHE TeJl, pEaKTUBHOE JIBUXKEHUE, KOJIeOaTeIbHOE IBUKEHNE (3aTyXalOIIMe U BBIHYXK/ICHHBIE
KoJie0aHMs1), PE30HAHC, BOTHOBOE IBUKEHUE, OTPAXKEHHE 3ByKa, IPSMOJIMHEHHOE PaCIpOCTpaHEHUE,
OTpakKEHHUE U MPEIOMIIEHHE CBETA, IOJHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3JIoKEHUE OEI0ro cBeTa

B CIIEKTP U CJIO0XXEHHUE CIIEKTPaIbHBIX LIBETOB, IUCIIEPCHS CBETA, ECTECTBEHHAs PaJIHOaKTUBHOCTD,
BO3HHMKHOBEHHE JTMHEHYATOro CIEKTPa U3ITyYEHHUs1) 10 ONKMCAHMIO MX XapaKTEPHBIX CBOICTB M HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SBICHUE;

— paclo3HaBaTh MPOSBIECHHE U3YYEHHBIX (PU3NYECKUX SIBICHUN B OKPY/KAIOILIEM MUpE (B TOM YHCIIE
(dusnueckue sIBICHUS B IPUPO/IE: NIPUINUBLI U OTIMBLI, ABMKEHUE MI1aHeT COTHEUHON CUCTEMBI,
PEAKTHBHOE JIBUKECHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 3EMJIETPSICEHHE,
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ceiicMu4ecKue BOJHBI, IIyHAMH, 3XO0, I[BETA TeJl, ONTHYECKHUE SABJICHUS B IPUPOAE, OMOIOTHYECKOE
NEHCTBHUE BUIANMOTO, YIbTPA(PHOIETOBOTO U PEHTTEHOBCKOTO U3TyUYCHU; €CTECTBEHHBIN PaIiOaKTHBHBIN
¢$oH, KOCMUYECKHE JIyUH, paIMOaKTUBHOE U3ITyYCHHE PUPOIHBIX MUHEPAJIOB; IEHCTBHE PAJUOAKTUBHBIX
U3JIy4E€HUH Ha OPraHu3M 4YeJI0BeKa), IPU ITOM MEPEBOAUTH IPAKTUYECKYIO 3a1a4y B y4eOHYI0, BBIIEIATh
CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKU (PU3UUECKUX SBIICHUIA;

— OIUCHIBATh U3yUYEHHBIE CBOMCTBA Te U (PU3UUYECKHUE SABICHUS, UCTIONb3YS (PU3NUECKUE BETUUUHBI
(cpenHsist © MTHOBEHHAsl CKOPOCTH TeJla IIPU HEPAaBHOMEPHOM JBM)KEHUH, YCKOPEHHE, IEPEMEILIEHUE, ITYTh,
yTJI0Basi CKOPOCTh, CUJIa TPEHUS, CUJIa YIIPYTOCTH, CHJIA TSXKECTH, YCKOPEHUE CBOOOIHOTrO MajieHus, BEC
TeJa, UMITYJIBC TeJa, UMITYJIbC CHIIbI, MEXaHHUYEeCKas paboTa U MOIIHOCTb, MOTEHIMATIbHAS YHEPI U Tela,
HOJHATOIO HaJl IOBEPXHOCTHIO 3€MJIU, TOTEHIMAJIbHASI SHEPTHsl CKATOM MPYKUHBI, KHHETUYECKast

SHEPT U, MOJIHAS MEXaHWYEeCKasi SHEPTHsl, IEPUOJI M YacTOTa KoJeOaHui, JUTMHA BOJHBI, TPOMKOCTB 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, [I0KA3aTeNb IPEJIOMIICHHUS CPE/Ibl); IPU ONKUCAHUM ITPABUIIBHO TPAKTOBAThH
(U3uUeCKUil CMBICIT CIIOJIb3YEMbIX BEIHUNH, 0003HAUCHUS U €AUHUIIB (PU3UUIECKUX BEITHMUNH, HAXOIUTh
(opMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUYUHY C JPYTUMHU BEIMYUHAMU, CTPOUTH I'paduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

— XapaKTepu30BaTh CBOMCTBA Tell, (prU3nUecKue ABJICHUS U MPOLECCH, UCIIOJIb3YsI 3aKOH COXPaHEHHUS
SHEPIrUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHIUI CYNEPIIO3ULIUN CUJI, TPUHLIUII OTHOCUTEIBHOCTH
["anunest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHbBI OTPAXKEHUS U IIPEJIOMIICHUS CBETA,
3aKOHBI COXPaHEHMsI 3apsI0BOTO U MACCOBOI'0 YMCEJI IPU SACPHBIX PEAKLUAX; IPU 3TOM JaBaATh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA W 3aIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,

— OOBACHATH (PU3NYECKHE IPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTyalluid IPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH IPUIMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH O0BsCHEHHE U3 2—3
JIOTMYECKUX I1aroB ¢ ONOPOM Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SBICHUH, (PU3HMUECKUX 3aKOHOB
WU 3aKOHOMEPHOCTEM;

— pewath pacy€THbIC 3a7auy (ONMUpArOIIKeEcs Ha CUCTEMY U3 2—3 ypaBHEHUIl), HCII0JIb3Ysl 3aKOHBI U
¢dopmybl, cBA3bIBaIOMINE (U3NIECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4M 3aIHChIBATh
KpaTKoe YCJIOBHE, BBISIBIIATh HEJIOCTAIOIINE WM U30BITOYHbBIE JaHHbIE, BBIOUPATh 3aKOHBI U (hOPMYIIHI,
HEO0OXOUMBIE I PEIlIeHNUs, IPOBOJANUTh PACUETHI U OLIEHUBATh PEATUCTUUHOCTD

HOJYYEHHOT0 3HaYeHUs (PU3NUECKOI BETUUNHBL;

— pacno3HaBaTh po0JIeMbl, KOTOPbIE MOXHO PEIIUTh IPU MOMOUIN (PU3NIECKUX METOJI0B; UCTIOIb3YsI
OIHCaHKE UCCIIE0BAHMsI, BBIJICNIATh IPOBEPsEMOE MPEATNOIOKEHUE, OLIEHUBATh TPABUILHOCTD

NOps/IKa IPOBEJCHUS HCCIIeI0BaHus, 1€JaTh BbIBO/Ibl, MHTEPIIPETUPOBATh PE3YJIbTAaThl HAOIIOIEHUHN 1
OTIBITOB,;

— MPOBOJUTH OMBITHI MO HAOIIOIEHUIO (PU3UUECKUX SIBICHUN W (PU3NUECKUX CBOMCTB TeN (M3yUeHHE
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHMs SHEPTUH; 3aBUCUMOCTb Mepro/ia KoaebaHui

IPYKUHHOI'O MasiTHUKA OT MAcchl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTY Il MaJIbIX
KoJIeOaHUH; MPAMOJIMHEHHOE PacCIPOCTPaHEHUE CBETa, pa3jiokKeHne Oeloro cBera B CIEeKTpP; U3yUeHue
CBOMCTB M300pakeHUs B TIJIOCKOM 3€pKajie ¥ CBOMCTB N300paKeHHS TIPeIMeTa B COOMPAIOIIIEH JINH3E;
HaOJII0/IeHNE CIUIONIHBIX U IMHEWYAThIX CIIEKTPOB U3ITyYEHHUs): CAMOCTOSTENIbHO COOMPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 000PYAOBAHUS; OTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH BHIBOIBI,
— MPOBOJUTH ITPH HEOOXOAUMOCTHU CEPHIO MPSAMBIX U3MEPEHUH, ONPEeNsis CpeiHee 3HaUCHHe
u3MepsieMoi BeTu4MHbI ((POKycHOE paccTosiHue coOMparoliel JIMH3b1); 000CHOBBIBAThH BHIOOP criocoda
U3MEPEHUs/U3MEPUTENILHOTO TPUOopa;

— MPOBOJUTH HCCIIET0BAHUE 3aBUCUMOCTEN (DU3HUECKUX BEJIMYUH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN
(3aBHCHMOCTB IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBI)KEHUH 0€3 HauaJbHON CKOPOCTH; IepHoIa
KoJIe0aHUI MaTeMaTUYeCKOro MasgTHHUKA OT JIJIMHBI HUTH; 3aBUCUMOCTH yTJjla OTPaXXEHHs CBETa OT yIJia
naJIeHus U yrJia IpeoMIIEHHUs OT yrja MajeHus): IIIaHUpOBaTh UCCIeI0BaHUEe, CAMOCTOSITEILHO COOMPATh
YCTaHOBKY, (PMKCHPOBATH PE3YJAbTAThl OJyYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH C YUETOM
3aJJaHHOH MOTPELTHOCTH U3MEPEHUH B BUJIE TaOIHUIl ¥ TPpaUKOB, JIeN1aTh BBIBOJIBI IO pe3yIbTaTaM
UCCIIEI0BaHMS;

— MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETMYMH (CPEIHSS CKOPOCTh U YCKOPEHHUE TeJa MpH
PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO NaieHus, KECTKOCTh MIPYKUHBL, KO3(pPULneHT
TPEHUS CKOJIBKEHUS, MEXaHN4ecKasi padoTa ¥ MOIIHOCTh, YAaCTOTA U TMEPHO KoJIeOaHHi MaTeMaTHUECKOTO
¥ IPY)KMHHOTO MasiTHUKOB, OIITUYECKAsl CHJIa COOMPAIONIEH JIMH3bI, PaJHOAKTUBHBINA (OH): IITaHHPOBATH
U3MEpPEHUs; COOMpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIIEAYS MPEAT0KECHHON
MHCTPYKLINH; BBIYUCIIATH 3HAUYCHUE BEJIMYMHBI U aHAJTU3UPOBATh M1OJIyYEHHBIE PE3YJIbTAThI;
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— co0uro1aTh MpaBHiia TEXHUKH 0€30MacHOCTH MpH padoTte ¢ 1a00paTOPHBIM 000pYI0BAaHHEM;

— Pa3In4aTh OCHOBHBIE IPU3HAKU U3YYEHHBIX (PU3MUECKUX MOJeel: MaTepuanbHas TOUKa, aOCOIIOTHO
TBEPI0E TENO, TOYCUHBIN NCTOUHUK CBETA, JIy4, TOHKAs JINH3A, IJIaHEeTapHas MOJIEIb aTOMa, HYKJIOHHAs
MO/JIeJ]Ib aTOMHOT0 s71pa;

— XapaKTepu30BaTh MPUHIUIBI ICHCTBHS N3YUYEHHBIX TPHUOOPOB U TEXHUUECKUX YCTPOICTB C OMOPOH Ha
UX ONHUCAHMS (B TOM UYHUCIIE: CIIUIOMETP, JaTYUKH [IOJIOKEHUS, PACCTOSHUS U YCKOPEHUs, pakeTa, 9X0JIOT,
OYKH, TIEPHUCKOI, (poToanmapar, ONTHYECKHE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETp, Kamepa Buibcona),
UCIIOJIb3Ys 3HAHMSI O CBOMCTBAX (PM3UUECKUX ABJICHUN U HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;

— UCTOJIB30BATh CXEMBI M CXeMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUECKUX YCTPOMCTB, H3MEPUTEIBHBIX
IpUOOPOB U TEXHOJIOTHYECKUX ITPOLIECCOB IPU PELICHNH Y4eOHO-IIPAaKTUYECKUX 3a]1a4; ONTUYECKUE CXEMBI
JUISL IOCTPOCHHS N300paKEHHI B TUIOCKOM 3€pKaJie M cOOMpPAIOLIEH JTHH3E;

— IPUBOAUTH PUMEPBI/HAXOAUTh HH(POPMALIUIO O IPUMEpPaX MPAKTUUECKOTO UCTIOIb30BAHUS
¢u3nUecKrux 3HaAHUH B MOBCETHEBHOM JKHU3HU IS oOecrieueHus: 0e301acHOCTH IpU OOpaIIeHUH ¢
nprbopaMy U TEXHUYECKMMHU YCTPOICTBAMU, COXPAHEHUS 37J0POBbs U COOIIOAEHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEN CPELE;

— OCYILECTBJISATh MOMCK MHPOPMALUU (PU3HUECKOTO coJiepKaHus B ceTu IHTepHeT, caMOCTOsTEIbHO
(bopMyHpyst HOUCKOBBIN 3a1IPOC, HAXOAUTH ITYTH OTIPENEICHUS TOCTOBEPHOCTH TOITYICHHOM
UH(POPMALIMU HA OCHOBE UMEIOIIMXCS 3HAHUHN U JIONIOJHUTEIbHBIX UCTOYHUKOB,;

— UCIMOJIb30BaTh MPH BBIIOJIHEHUN YUEOHBIX 3a/laHUI HAyYHO-TIONYJISIPHYIO JIUTEpaTypy HrU3nuecKoro
COJIepKaHusl, CIIPABOYHBIE MAaTEPUAIIBI, pecypchl ceTi HTepHeT; BlaieTh MPUEMaMU KOHCTIEKTUPOBAHHS
TEKCTa, IpeoOpa3oBaHus HHMOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

— CcO03/1aBaTh COOCTBEHHBIE MMCEbMEHHBIE U YCTHBIE COOOIICHHUSI HA OCHOBE MH(OPMAINH U3 HECKOIBKUX
UCTOYHUKOB (PU3UUECKOT0 COJEPKaHMsI, MyOJINYHO MPEACTABIATh PE3YIbTaThl IPOSKTHOMN U
WCCIIE0BATENIBCKON IEATEIbHOCTH; IIPU 3TOM I'PAMOTHO MCII0JIb30BaTh U3YYCHHBIM MIOHATUIHBIN anmapar
U3y4aeMoro pasjeina (GU3uKU U COMPOBOXK/IATh BHICTYIICHHE MTPE3eHTALeN

¢ y4€ToM 0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.
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TemaTnueckoe i

aHUpOBaHMe. 7 Kjace

TemaTuueckuii 0JI0K,

OcHoBHOe coep:kaHue

OcHoBHbBIE BUABI 1€ATCJIbHOCTH oﬁyqamumxca

TeMa
Pazgen 1. ®u3uka u e€ posib B NO3HAHUHU OKPYxKa0Iero mupa (6 1)
Pusnka — ®usuka — Hayka o npupoje. SBienus BeisiBrienue paznuyuii Mex1y GU3NYECKIMUA U XUMHUECKUMH MTPEBPAILICHUSIMH.
HayKa 0 MPUpoJIe npupoabl. dusznueckue SBICHU: MexaHuueckue, | PacnosnaBanue u kiaccupukanus GU3NUECKUX SBICHUIA:
(2u) TEIUIOBBIE, EKTPUUECKUE, MATHUTHBIE, MEXAHUYECKUX, TEIJIOBbIX, JJIEKTPUUYECKUX, MarHUTHBIX
CBETOBBIE, 3BYKOBBIE. u cBeToBbIX. Habmonenue u onucanune pU3n4ecKkux sBICHUI.
Puznueckue ®uznueckue BenM4uHbl. M3mepenue Omnpenenenve 1eHbI AeIEHUs MIKAJIbl K3MEpUTEIbHOTro pubdopa. M3mepenue
BEJIMYHHBI ¢usnveckux BenuunH. Puzndeckue mpudopsI. JIMHEHHBIX pa3MepPOB TE U POMEKYTKOB BPEMEHU C YU4ETOM MOTPEIIHOCTEN.
(2 9) [TorpemHocTs n3MepeHuid. MexayHapoaHas N3mepenne o0bEMa )KUIKOCTH B TBEPIOTO Tea.
CUCTEMA EAMHUL. N3mepenne Temneparypsl Py NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTUHKA
TEMIIEPaTypPBl.
BrimonHeHne TBOpUECKUX 3aJaHUi 110 MOUCKY CIIOCOO0B M3MEPEHHS] HEKOTOPBIX
(bu3HYECKUX XapaKTEPUCTUK, HAIIPUMEP pa3MEPOB MaJIbIX OOBEKTOB (BOJIOC,
MIPOBOJIOKA), YAAIEHHBIX 00BEKTOB, OOJIBIINX PACCTOSHUMN, MAJIBIX
IIPOMEXKYTKOB BpeMeHH. OOCYyXAeHHE ITpeijlaraéMbIX CI0COOO0B.
EcrecTBeHHO- Kak ¢usuka u npyrue ectecTBeHHbIC HAYKH BeiBrkeHne runores, OObSICHSIOUINX MPOCTHIC SBICHUS,
Hay4YHBIH METOJ U3Y4aroT Npupoay. EcrecTBeHHO-HAY4YHbIN HaInpuMep:
ITO3HAHMS METO/]I IO3HaHUs: HaOII0IeHHE, IOCTaHOBKA — IO0YEMY OCTAHABJIMBAECTCS ABUXKYILEECS 10 TOPU30HTAIBLHON TOBEPXHOCTH
(24) Hay4HOI'0 BOIIpOCa, TEJI0;
BBIIBI)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 — MOYEMY B KapKyI0 IIOTOYy B CBETJION OJIEXkKE NMPOXJIATHEN, YEM B TEMHOM.
IIPOBEPKE [Tpenyioskenne cnocoO0OB MPOBEPKU TUIIOTES.
runores3, o0bsicCHeHUe Ha0moaaeMoro sBienus. | [IpoBenenue nccnenoBaHus Mo NpoBepKe KakoW-1100 runoTe3sl, HalpuMep:
Onucanue JAJIbHOCTh TMOJIETA ApUKa, MYIIEHHOT0 TOPU30HTAIBHO, TEM OO0JIbLIe, YeEM
(bUBUYECKUX SBJICHUHN C TTOMOIIBIO MOJIETIEH. O0JBIIIE BBICOTA MTYCKA.
[Toctpoenue mpocTeimux Moenel Gu3nIecKux siBICHUN
(B BUJIe PUCYHKOB WJIM CXEM), HAIpUMEp MaJIeHue MpeaMeTa; NpsSMOJIMHEHHOe
pacnpocTpaHEHHE CBETA.
Pasznea 2. [lepBoHayaibHbIE CBEJCHUS 0 CTPOEHUH BelecTa (5 1)
Crpoenue ATOMBI U MOJIEKYJIBI, UX pa3Mepsl. ONBITHI, HaGnroneHnue u nHTEpIpeTanys OnbITOB, CBUAETEIbCTBYIOIINX
BEILIECTBA JIOKa3bIBAKOIINE TUCKPETHOE CTPOCHHE 00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUU BEIIECTBA: OMBITHI C PACTBOPEHHEM
(1) BELIECTBA. pa3IMyYHBIX BeulecTB B BoJe. OLieHKa pa3MepOB aTOMOB U MOJIEKYII €

UCIob30BaHueM (pororpaduii, MoTydeHHBIX HA aTOMHOM CHJIOBOM
MUKpocKorie. OnpeeneHne pa3MepoB MAIbIX TEJ
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JBr>xeHue u

B3aMMOJIEHCTBUE YACTHI]

JIBr>kenue yacTtull BeniecTBa. CBsi3b CKOPOCTH
JBUKEHUS YaCTUL[ C TEMIIEPATYPOU.

Habmoienue u o0bsicHeHHe OpOYHOBCKOTO JIBIKEHUS U siBIeHUS Tuddy3un.
[TpoBenenue u 00OBSICHEHUE OTBITOB MO HAOJIOACHUIO TEILIOBOTO PACIIUPEHUS

BEIIeCTBA BpoynoBckoe nBmwxkenue. Juddysus. ra3os.
(2u) B3anMopeiicTBue yacTuIl BeleCTBa: [IpoBenenune u 06bICHEHUE OIBITOB [0 OOHAPYKEHUIO CHUJI MOJIEKYISPHOTO
MIPUTSKEHUE U OTTAJIKMBAHUE MPUTSKEHUS. U OTTAJIKHUBAHUSI.
ArperartHbie ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Omnucanue (c UCTIONIB30BAHUEM MIPOCTHIX MOJIEJIeH) OCHOBHBIX pa3inyuuii B
COCTOSIHUS ra3oB, KUIAKOCTEH U TBEPIBIX CTPOCHUU Ta30B, KUAKOCTEeH U TBEPABIX Tel. OObICHEHHE MAJIOH CKIMAaEMOCTH
BEILIECTBA (kpucTamnyeckux) Ten. BzaumocBsass Mexy KHUAKOCTEH U TBEPIBIX TeJ, OOJIBIION CKUMAEMOCTH T'a30B.
(2 9) CBOWCTBaMHU BELIECTB B PA3HbBIX OOBsicHeHne coxpaHeHus: (POPMBI TBEPABIX TN U TEKYIECTH
arperaTHbhIX COCTOSIHUSIX U UX aTOMHO- xuakocTu. IIpoBeneHne onpITOB, JOKA3bIBAOUIUX, YTO B TBEPIOM COCTOSHUH
MOJIEKYJISIPHBIM cTpoeHneM. OcobeHHoCTH BOJIbI YACTHUIIbI HAXOIATCS B CPEIHEM JlajblIe IPYyT OT Apyra
arperaTHbIX COCTOSIHUI BOJIBI. (TITOTHOCTH MEHBIIIE), YEM B JKUJKOM. Y CTAHOBJICHHUE B3aUMOCBS3H MEKIY
O0COOEHHOCTSIMU arperaTHbIX COCTOSIHUI BOJIbI U CYLIECTBOBAHUEM BOJHBIX
OpPraHU3MOB.
Pasnen 3. /IBu:xxenne u B3aumojeiicteue tedua (21 )
Mexanunueckoe Mexanunueckoe aBrxeHrue. PaBHoMepHOE 1 UccnenoBanue paBHOMEPHOTO ABUKEHUS U ONIPEACIICHUE €r0 MPU3HAKOB.
JBUYKEHUE HepaBHOMepHoe ABmkeHue. Ckopocts. Cpennsas | HabmioneHue HepaBHOMEPHOTO IBHXKEHUS U OIIPENIETICHUE €ro OTIUYHMA OT
(39) CKOPOCTb [P HEPAaBHOMEPHOM JIBHKECHHH. PaBHOMEPHOIO JABMXKEHUS. Pemenue 3a1a4 Ha ONpeeNIeHUe IyTH, CKOPOCTH U

Pacuér nytu 1 BpeMeHH IBUKECHUSL.

BPEMEHHU PaBHOMEPHOTO JIBUKEHUS. AHAIHN3 IPa)UKOB 3aBUCIMOCTH ITyTH H
CKOPOCTH OT BPEMEHU.

Nuepuus, macca,
IUIOTHOCTh

(4 1)

SIBnenue nHepuUU. 3aKOH WHEPIIUU.
B3aI/IM0I[€I\/JICTBI/I€ TCJI KaK HpI/I‘-H/IHa N3MCHCHU S
CKOpPOCTH JIBIKEHUS Tell. Macca Kak mepa
nHepTHOCTH Tena. [ImoTHOCTh BemecTBa. CBA3b
TJIOTHOCTHU € KOJIMYECTBOM MOJIEKYN B €TUHUIIE
00BEMa BellecTBa.

OOBbscHEeHNE U MPOTHO3UPOBAHNUE SBICHU, 00YCIOBICHHBIX HHEPIIUEH,
HAIIPUMEDP: YTO MPOUCXOIUT IIPU TOPMOKEHUH UIIA PE3KOM MAHEBPE
aBTOMOOWIIS, TOYEMY HEBO3MO>KHO MTHOBEHHO MPEKPATUTh JBUKEHHE Ha
BEJIOCUIIE/IE WIIM caMoKaTe U T. A. [[poBeaeHne u aHain3 ONbITOB,
JIEMOHCTPUPYIOIIMX U3MEHEHNE CKOPOCTH JIBUKEHUS TEJIA B PE3YJIbTATE
JICCTBUS HAa HETO JIPYrux Teil. Pelienne 3a1aq Ha ONpeaeeHne Macchl Tela,
ero o0bpEéma 1 wioTHocTU. [IpoBeieHre U aHAIU3 OMBITOB, IEMOHCTPUPYIOLITUX
3aBUCUMOCTHb NU3MCHCHUS CKOpOCTI/I TeJIa OT €ro MaccChI HpI/I BSaHMOJICfICTBI/II/I
ten. 3Mepenue Macchl Tena pa3nudHbpIMU criocobamu. Onpenenenue
TJIOTHOCTH TeJa B Pe3yJbTAaTe U3MEPEHHS €T0 MacChl U 00bEMA.

Cuma. Bune! cun
(14 )

Cuita xak XapaKTCPUCTHUKA B3aUMOACUCTBUS TEIl.

Cwuita ynpyroctu u 3akoH ['yka. I3mepenune
CHJIBI C TIOMOIIBIO JUHAMOMETpA. SIBIIeHuE
TSATOTEHHS U cuiia TshKkecTH. Chila TSOKECTH Ha
IOpyrux riaserax. Bec tena. HeBecoMocTs.

N3ydenune B3auMOIEHCTBUS KaK IPUYMHBI U3MEHEHUS CKOPOCTH TEJIA UK €T0
nedopmaruu. Onrcanre peaibHBIX CUTYaIMi B3aUMOJICHCTBUSI TEJT C TTIOMOIIBIO
MoJieJiel, B KOTOPBIX BBOAUTCS MOHSATHE U N300paKeHHe CUIIbL. 3yueHue CHIbI
ynpyroctu. MccnenoBanrue 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT YIJIMHEHUS
PE3WHOBOTO IITHYpa WU MPYKUHEI (C TOCTpOoeHHEeM rpaduka). AHaIU3
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CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOU
npsamoii. PapHoneicTByromas cui. Cuiia TpeHusl.
TpeHue CKOJIbKEHUS U TpeHue N0Kos1. TpeHue B
MIPUPOJIE U TEXHUKE.

MPaKTUYECKUX CUTYAIMi, B KOTOPBIX MPOSIBISETCS ACHCTBUE CUIIBI YIPYTOCTH
(ynpyrocts Msi4a, KpOCCOBOK, BETOK JiepeBa U Jp.). AHAIU3 CUTYyaluH,
CBSI3aHHBIX C sIBJIEHUEM TATOTeHUS. OOBSICHEHNE OPOUTAITLHOTO IBH)KEHUS
IUTAHET C UCTOJIb30BAaHUEM SIBJIICHUS TATOTEHUS U 3aKOHa MHepiuu. M3mepenue
BEca TeJla C MOMOILbI0 JuHaMmoMeTpa. OO0CHOBaHUE 3TOT0O CI0C00a U3MEPEHUS.
AHanu3 ¥ MOJEIUPOBAHUE SBJICHUSI HEBECOMOCTH. DKCIEPUMEHTAIbHOE
IIOJIyYEHHE TIPABUIIA CII0KEHUS CUJI, HAIIPABJIEHHBIX BJIOJIb OJHOMU MPSAMOH.
Onpenenenue BEIMYMHBI paBHOJAEHCTBYIOIIEH cril. I3ydeHune Cuiibl TpeHus
CKOJIbXKEHUS U CUJIBI TpEHUs TTOKOos1. MccienoBanne 3aBUCUMOCTH CUJTbI TPEHUS
OT CUJIBI ABJICHUS U CBOMCTB TPYIIMXCS MOBEPXHOCTEH. AHAIN3 MPAKTHUYECKUX
CUTYyaIlUH, B KOTOPBIX MPOSIBISETCS JECHCTBUE CUJIBI TPEHUS, UCTIONb3YIOTCS
crocoObl €€ YMEHBIICHHS WU YBEIHUeHUs (KaTaHUe Ha JIbDKaX, KOHbKaX,
TOPMO>KEHHUE aBTOMOOWIISI, UCTIOIB30BAHKE MOIITUITHUKOB, TIJIaBAaHNE BOIHBIX
JKUBOTHBIX U Jp.). Pemenue 3aaay ¢ ucnonb3oBanueM GopMyi g pacuéra
CHUJIBI TSPKECTH, CUJIBI YIIPYTOCTHU, CUJIbI TPEHUS.

Pasznen 4. /laBjenne TBépabI

X TeJl, J)KUJAKocTeil u ra3oB (21 u)

Masnenue. [lepenaua
JaBJICHUS TBEPABIMU
TCJIaMU, X KUJKOCTAMHU U
razamu

(3 )

Hasnenne. CriocoObl yMEHbILIEHUS U
yBeJIMYCHUS aBieHus. JlaBneHue rasa.
3aBUCHMOCTb JIaBJICHHS T'a3a OT 00bEMa U
temnepartypsl. [lepenaua naBiaeHus TBEPABIMU
TeJlaMH, JKUIKOCTSAMH U razaMu. 3akoH Ilackais.
[THeBMaTHYECKHE MAILIUHBI.

AHanu3 1 00bSICHEHHE OIBITOB U MPAKTHYECKUX CHUTYallUl, B KOTOPBIX
nposiBisieTcs cuia gasieHusi. O60CHOBaHUE CIIOCOOOB YMEHbIIEHUS U
yBeJIMUYEHUS JaBiieHus. M3yueHnue 3aBUCUMOCTH JaBJieHUs ra3a oT 00béMa U
Temneparypsbl. VizydueHue ocobeHHOCTeH nepeaun JaBlieHus TBEPIbIMU
TeJIaMH, KHUAKOCTAMHU U razaMu. O60CHOBaHHUE PE3yJIbTaTOB OINBITOB
0COOEHHOCTSIMH CTPOEHHS BEIIECTBA B TBEPIOM, KHJIKOM U ra3000pazHOM
COCTOSIHUSAX. DKCIIEPUMEHTAIIbHOE 10Ka3aTeNbCTBO 3akoHa [lackans. Pemenue
3a/1a4 Ha pacy€T AaBJICHUS TBEPAOIO TeEla.

aBJICHUE JKUIKOCTU
A
(5 9)

3aBUCHUMOCTH JaBJICHUS ) KUJIKOCTHU OT FHY6I/IHLI
norpyxenusi. [ uapocrarnueckuii napagoxc.
CooOmaromuecs cocyabl. I napapnudeckue
MEXaHU3MBI.

UccnenoBanue 3aBUCUMOCTH JIABJICHUS KUKOCTH OT TITYOUHBI MIOTPYXKEHUS U
IUIOTHOCTH XHUAKOCTU. HaOmroieHne u o0bsiICHEHHE THAPOCTATHIECKOTO
napajiokca Ha ocHoBe 3akoHa [lackans. M3yueHnue cooOmaronmxcs cocyaoB.
Pemenue 3ana4 Ha pacuét naBneHus XUaKoCTH. OObsICHEHHE MTPUHIIUIIA
JIEHCTBHSI TUIPABIMYECKOTO TIpecca. AHAIU3 U 0OBSICHEHNE TTPAKTUUECKHIX
CUTYyaIUH, IeMOHCTPUPYIOIIMNX MPOSIBJICHUE IaBJICHUS )KUJIKOCTU U 3aKOHA
[Tackasist, HampyuMep MPOIIECCOB B OPTaHU3ME TTPH TITyOOKOBOTHOM HBIPSIHUH.

ATMochepHOe naBiIeHHE
(6 1)

ATMmocdepa 3eMiu 1 aTMOCPEpHOE JTaBICHHE.
[TpuumHbI CylIECTBOBAHUS BO3IYLTHON
o0onouku 3emnu. OnbiT Toppuuenu.
W3mepenue atMochepHOro JaBiIeHus.

DKcrepuMeHTaIbHOE O0OHApY)KEHNE aTMOC(HEPHOTO JTaBJICHHS. AHAIN3 U
00BsICHEHUE OMBITOB U MPAKTUUYECKUX CUTYAIIUiA, CBSI3aHHBIX C JCHCTBHEM
atMocdepHoro napneHus. OOBICHEHHE CYIIECTBOBAHUS aTMOC(hephl Ha 3eMiie 1
HEKOTOPBIX TJIaHETaX WM €€ OTCYTCTBHSI Ha APYTHX IuiaHetax u JIyHe.
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3aBUCUMOCTH aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubops! nms
M3MEepeHus: aTMOC(EPHOTO JTaBICHHUS.

OOBsicHEeHHE U3MEHEHUS INIOTHOCTH aTMOC(epsl C BHICOTON M 3aBUCHMOCTH
aTMoc(hepHOro JaBieHUs OT BHICOTHI. Pemienue 3a1au Ha pacy€r aTMocepHOro
nasiieHus. Vizydenue ycrpoiicTBa OapomMeTpa-aHepoHa.

JleiicTBUE KUAKOCTH 1
ra3a Ha IIOTpyKEHHOE B
HUX TeJI0

(7 )

JleficTBHE XKUIKOCTH U Ta3a Ha MOTPYKEHHOE B
HUX Teso. BerTankupBaromnias (apxumea0Ba) cuia.
3akoH Apxumena. [1naBanue te.
Bo3snyxoruiaBanue.

DKcIepUMEHTaIbHOE O0OHAPYKEHNE IEHCTBHS )KUAKOCTH U Ta3a Ha
Norpyx€HHoe B HuX Teno. OnpeseseHne BhITaIKUBAIOIIEH CHIIbI, TEHCTBYOIIEN
Ha TeJo, NOTrpyXEHHOE B XKUIKOCTh. [IpoBenieHre u 00CyXIeHUE OIIBITOB,
JIEMOHCTPUPYIOLIUX 3aBUCUMOCTb BBITAJIKMBAIOLEH CUJIbL, JEHCTBYIOLIEH Ha
TEJIO B KUAKOCTH, OT 00bEMA MOTrpyKEHHOH B KUAKOCTh YaCcTH Tejla U OT
IJIOTHOCTH XKHUAKOCTH. MccaenoBanne 3aBUCUMOCTH BECA TEJIA B BOAE OT
00BbEMa NOrpyKEHHOM B JKUAKOCTh YacTH Tela. Perienne 3a1a4 Ha NpUMEHEHUe
3aKOoHa ApxuMmeza U ycioBus IuiaBanus ten. KonctpyupoBanue apeomerpa win
KOHCTPYMPOBAHUE JIOAKHU U OIIPEJEICHHUE €€ IPy30I10AbEMHOCTH.

Pazjen 5. Pa6ora u momHocTs. Jueprus (12 4)

PaGora 1 MOLIHOCTH
(3 1)

Mexanunyeckas pabora. MOIIHOCTb.

DKCIepUMEHTAFHOE OIpEeIeNIeHIEe MEXaHNIeCKOM paboThI CHUJIBI TSHKECTH TIPU
NAJCHUH TEJa U CUJIBI TPEHUS IIPU PABHOMEPHOM IIEPEMELICHUH Tea 110
TOPU30HTAJILHON OBEPXHOCTH. Pacuér MoniHOCTH, pa3BUBaeMOM IIPU MOABbEME
1o jecTHUle. Pemenne 3ajjau Ha pacyér MeXaHu4ecKoil padoThl U MOLTHOCTH.

[IpocTeie MexaHU3MBI

(5 4)

[IpocTeie MexaHU3MBI: pblyar, 0J0K, HAKJIOHHAs
II0CKOCTh. [IpaBuiio paBHOBeCHs pblyara.
[IpumeHneHue mpaBuiia paBHOBECHS pblyara K
610Ky. «3050T0€ MpaBmiIo» MexaHuku. KI1/]
MPOCTBIX MEXaHNU3MOB. [IpocThie MEXaHU3MBI B
OBITY M TeXHUKE. PpIyaru B Tene 4yeaoBeka.

Omnpenenenre BBIMIphILIA B CUJIE IPOCTHIX MEXaHU3MOB Ha IIPUMEpPE phluara,
MOJIBMYKHOTO U HEMOABHKHOI'O OJIOKOB, HAKJIOHHOM miockocTu. MccnenoBanue
yclIoBUs paBHOBecHUs pblyara. OOHapyeHHe CBOWCTB MIPOCTHIX MEXaHU3MOB B
Pa3IMYHBIX HHCTPYMEHTAX U MPUCHIOCOOICHUSAX, UCTIONb3YEMBIX B OBITY

U TEXHUKE, a TAK)KE B KUBBIX OpraHu3Max. JKCIepUMEHTAIbHOE
JI0Ka3aTeabCTBO PAaBEHCTBA PA0OT MPU MPUMEHEHUH NPOCTHIX MEXAHU3MOB.
Omnpenenenne KI1/] HaknonHoM minockoctu. Pemenue 3agau Ha mpuMeHEHHe
IIpaBuJIa paBHOBecus pbryara ¥ Ha pacuér KIIJI.

Mexannueckas SJHeprus
(4 1)

Kunernueckas u notreHIMagIbHas SHEPTUSL.
[IpeBpaiienue 0AHOTO BUIa MEXaHUYECKOMN
SHEPIrUU B IPYroi. 3aKOH COXPAHEHUS U
W3MEHEHUS DHEPTUU B MEXAHUKE.

OKCHepUMEHTAIbHOE OIpeIeIeHNE N3MEHEHNS KUHETUYECKOM

Y TIOTEHLMAJIbHOM SHEPTUHU TENA IIPU €ro CKAThIBAHUU 110 HAKIIOHHOM
iockocTd. GopMynHpOBaHUE Ha OCHOBE UCCIIE0BAHUS 3aKOHA COXPaHEHUs
MeXaHu4ecKoi sHeprun. OOCyx1eHue rpaHul] MPUMEHUMOCTH 3aKOHA
COXpaHEeHMsI SHepruu. Pemenne 3aqau ¢ NCIOIb30BAHNEM 3aKOHA COXPAHEHMS
SHEPIHH.

PesepBHoe Bpems (3 1)
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TemaTnyeckoe nJIaHUpoBaHue. 8 Kiace

TemaTuueckuii 0JI0K,
TeMa

OcHoBHOe coep:kaHue

OcHoBHbBIE BUABI 1€ATCJIbHOCTH oﬁyqamumxca

Pa3znea 6. Temio

Bble siBJIeHUs (28 1)

CrtpoeHue u CBOMCTBA
BELIECTBA

(7 9)

OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-
KMHETUYECKOW TEOPUHU CTPOECHMSI BELLIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJI. OIBITHI,
MIOATBEPKIAIOIIHNE OCHOBHBIE IOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKON Teopun. Monenu
TBEPJIOTO, ’KUJKOT0 U ra3000pa3HOro COCTOSHUM
BemiecTBa. Kpucramumyeckue u amopgHsie
TBEpAbIE Tena. OObsICHEHUE CBONCTB I'a30B,
KHUAKOCTEH U TBEPBIX TEI HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-KHHETUYECKOU
teopun. CMayrBaHUE U KAlIUJUIAPHBIE SBJICHUS.
TenoBoe pacmMpeHue u cxaTue.

HaGnroneHnue u nHTEpIpeTanus onbITOB, CBUJETEIbCTBYIOIIUX 00 ATOMHO-
MOJIEKYJISIPHOM CTPOEHUHU BELIECTBA: ONBITHI C PACTBOPEHUEM Pa3IMUHbIX
BEIIECTB B BoJie. Perienue 3a1a4 1o OlleHNBaHUIO KOJMYECTBA aTOMOB

WM MOJIEKYJ B €IMHUIIE 00bEMA BellecTBa. AHAJIN3 TEKCTA IPEBHUX aTOMHUCTOB
(Hanmpumep, ¢pparmenta nosmsl Jlykpernus «O npupoe Bewen») ¢ n3I0KeHueM
000CHOBAaHUI aTOMHOM TUINIOTE3BI (CMBICIOBOE uTeHuE). OLeHka
yOeauTeNnbHOCTH 3TUX 000CHOBaHUH. OOBsCHEHHE OPOYHOBCKOTO JBMKEHUS,
ABICHUS TUPPY3UN U pa3IMINidi MEX Ty HUIMH Ha OCHOBE TIOJIOKECHHUN
MOJIEKYJISIPHO-KMHETUUECKOM TEOPUH CTPOECHUS BEILECTBA.

OOBsicHEHHE OCHOBHBIX Pa3iIMunii B CTPOSHHUH T'a30B, )KUIAKOCTEH U TBEPIBIX TET
C MCITI0JIb30BaHUEM OJI0KEHUN MOJIEKYIISIPHO-KUHETHUECKOW TEOPUU CTPOCHUS
BeulecTBa. [IpoBesieHue ONBITOB 110 BHIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM
coiu uiu caxapa. IlpoBenenue u 0o0bsICHEHUE ONBITOB, IEMOHCTPUPYIOIIUX
KalWUISIPHBIE SIBJICHUS U sBJIEHUE cMaunBaHus. OObsICHEHNE POIH
KaIIWJUISIPHBIX SIBJIEHUH JUIsl TIOCTYIUIEHHS BOJBI B OPTaHU3M PACTEHUH.
Ha6nronenue, nmpoBeneHne u 00bsICHEHUE OTBITOB IO HAOJIOICHUIO TETUIOBOTO
pacuIMpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX Ted. OObsICHEHNE COXPAaHEHUS
00BEMa TBEPJBIX TEJ, TEKYUECTH KUAKOCTH (B TOM YMCIIE, PA3HULIBI B
TEKY4eCTH I pa3HbIX )KUJKOCTEN), AaBiieHus ra3a. [Iposenenue oneITos,
JIEMOHCTPHUPYIOIINX 3aBUCHMOCTb JIaBJICHUS BO3AyXa OT €ro 00bEMa 1
HarpeBaHus WIN OXJIAXKJIEHHS, U UX 00bSICHEHHE HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYeHHsI. AHAIN3 IPAKTUUECKUX CUTYallUi, CBA3aHHBIX CO
CBOMCTBAMM Ia30B, )KUJKOCTEN U TBEPIBIX TEI.

TennoBsle mporeccsl
(21 q)

Temneparypa. CBsI3b TEeMIIEpaTypsl CO
CKOPOCTBIO TETNIOBOT'O IBUKEHUS YaCTHLI.
Buytpennss sneprusi. CiocoObl U3MEHEHUs
BHYTPEHHEHN 3HEPIUM: TEIUIoNepeada u
coBeplieHrne padoTsl. Busl Terionepenaun:
TEIIONPOBOAHOCTD, KOHBEKIIUS, U3IIyYECHHUE.
KommuectBo TenmnoTel. Y IenbHas TEMIOEMKOCTD

ObocHoBaHMe MpaBUII U3MepeHus TemnepaTypbl. CpaBHEHUE Pa3IUYHbBIX
croco0O0B M3MEpEHHUs U 1Kl Temreparypbl. HabmtoaeHne u o0bsicHeHne
OTIBITOB, IEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEW SHEPTUU Tela B
pesyJbTare Teruionepeaayl u padboTel BHEMIHUX cuil. Halmonenue un
00BsICHEHUE OIBITOB, OOCYXKICHHE MPAKTUYECKUX CUTYaLUH,
JIEMOHCTPUPYIOIINX Pa3JINYHbIE BUBI TEIUIONEPEIAUN: TEMIONPOBOAHOCTD,
KOHBEKIHIO, n3iydeHue. MccnenoBanue siBiieHNs TEINIO00OMEHa Ipu
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BellecTBa. Temioo0OMeH U TEIIOBOE
paBHOBecHe. YpaBHECHHE TEIIOBOTO OayiaHca.
[InaBneHue u oTBEpIeBaHUE KPUCTAIUIMYECKUX
BEIECTB. Y IeJbHas TEIIOTA IUIaBJICHU.
[TapoobpazoBanue u koHaeHcanws. Vcnapenue.
Kunenue. Y nenpHas Temiota mapoodpa3oBaHus.
3aBUCHUMOCTb TEMIIEPATypPbl KUIICHUS OT
aTMocdepHOro aBiieHus. BiiaxHOCTh BO3TyXa.
DHeprus TOIMBa. Y IeJdbHas TEIJI0Ta CrOPaHHUsL.
[IpuHnume! paboThl TeroBbIX ABuraTenei. KIT
TEIJIOBOro ABUraTeisd. TemnaoBele IBUTaTeIn

1 3allATa OKPYKAIOIIEH cpeapl. 3aKOH
COXpaHEHUS U MPEBPAIICHUS YHEPTUU B
MEXaHWYECKHUX U TEIUIOBBIX MpOoIeccax.

CMEIIMBaHUM XOJOAHOM 1 ropsyeil Boabl. HabmoneHne ycTaHoBIeHUS
TEIJIOBOT0 PAaBHOBECHSI MEXK1y TOpAUYEH U XOJ0AHOUM BoAou. OnpeaeneHue
(M3MepeHne) KOJIMYeCTBa TEIJIOTHI, MTOJIYYeHHOTO BOJIOW MPH TEIJIOOOMEHE ¢
HarpeThiM METAIMYECKUM IUIuHApoM. OmnpeneneHue (M3MepeHue) yaeabHou
TEIIOEMKOCTH BellecTBa. Pemenue 3a1a4, CBI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIUIOTHI M TEIJIOEMKOCTH MpHU TEII000OMeHe. AHAIU3 CUTYyalui
MPaKTUYECKOr0 UCIIOIb30BAHUS TETNIOBBIX CBOMCTB BEIIECTB U MAaTEPUAIIOB,
HaIpUMep, B LIETSAX SHEProcOepeKeHUs: TEIUION30IISLINS, SHeprocoeperaromnye
KPBIIIH, TEPMOAKKYMYIISTOPHI U T. 1. HabmroeHne sBieHnil nemapeHus u
KOHJleHcauuu. MccnenoBanue npouecca uCrapeHus pa3andHbIX KUIKOCTEH.
OOBsicHeHWE SBJICHHUI NCTIAPCHUS U KOHICHCAIIMU HA OCHOBE aTOMHO-
MoJIeKyJsipHOTO yueHus. Habmonenue u o0bsiCHeHHE Mpoliecca KUIIEHHs], B TOM
YHCJIC 3aBUCHMOCTH TEMIIEpaTyphl KUTIEHUS OT jJaBiieHus. OnpenerncHue
(u3MepeHre) OTHOCUTEIHLHON BIAXKHOCTH BO3 1yxa. Habmrogenue mpoiecca
MJIABJICHUSI KPUCTAJUIMUECKOTO BEIIECTBA, HApUMep, jbaa. CpaBHEHUE
MIPOLIECCOB IIABJICHUS KPUCTAIUIMYECKUX TeJl U pa3MArdeHus Ipu HarpeBaHUU
amopdHbIX Teir. Onpenenenue (I3MEpPEHHE) YISIBHON TETUIOTHI TUIABIICHUS
napaa. OObsICHEHHE SBIICHUH IJIABJICHUS U KPUCTAILIM3AIMU Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO yueHusl. Penenne 3a1a4, CBSI3aHHbBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B IIPOLIECCax TEIUIONEpeaauy Mpy MIaBJICHUU U
KpUCTAJUTH3AllUU, UCTIAPEHUHN U KOHACHCAIIUU. AHAJIN3 CUTYyallUi
MPaKTUYECKOr0 MPUMEHEHHUS SIBJICHUH TUIaBICHUS U KPUCTAILTU3AlNH,
HaIpuMep, MOJy4YeHNEe CBEPXUMCTHIX MAaTEPHAJIOB, COJIEBAs TPEJIKa U Jp.
AHanu3 paboThl 1 00bSICHEHNE PUHIUIIA IEHCTBUS TEIIOBOTO IBUTATES.
Brruncienne KoJiMuecTBa TeIJIOTHI, BBIACISIONIETOCS MTPU CTOPaHUU Pa3IMUHBIX
Bua0B TorumBa, U KI1/] neuratens. O6cyxaeHrne IKOIOTUYECKUX TTOCIEICTBUN
WCIIOJI30BaHUS JIBUTATEJICH BHYTPEHHETO CTOPaHUsl, TETUIOBBIX U
TUAPORIIEKTPOCTAHIIUMN.

Pa3nen 7. daekTpuyeckue

M MATHUTHBbIE siBJIeHusn (37 1)

DNEeKTpUUYECKHE 3apsibl.
3apsiKEHHbIE TeJla U UX
B3aUMO/ICIICTBUE

(7 9)

OnexTpusanus Tei. J[Ba poga d3JIEKTpUUECKUX
3apsA10B. BzauMopeiicTBre 3apsyKEHHBIX Tell.
3akoH Kynona. Onexrpuueckoe nose. [lpuanunn
CYNEPIO3UINH NIEKTPUUECKUX TOJIEH.
Hocurenu anexkTpudeckux 3apsioB.
DeMeHTapHBIN ANEKTPUYECKUI 3apsil.

HaGnroneHue v mpoBeieHNE OMBITOB IO JIEKTPU3ALMU Tell

MIPU CONMPUKOCHOBEHHMH W UHAYKIMeH. HaOmronenue u o0bsicHeHne
B3aUMOJICHCTBUS OJTHOUMEHHO M pa3HOUMEHHO 3apsKeHHBIX Tell. OObsICHEeHNe
MpPUHLINIA AeHCcTBUS dekTpockona. OObsiCHEHHE SBICHUHN 3JIEKTPU3aLUU IPU
COIPUKOCHOBEHUU TEJI U UHAYKIUEH C UCIIOJIB30BAHUEM 3HAHUN O HOCUTEIAX
AIIEKTPUYECKHUX 3aps]0B B BenlecTBe. PacniosHaBanue n o0ObsiCHEHUE SIBICHUN
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Crpoenue atoMa. [IpoBOTHUKH U AUDIEKTPUKH.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsia.

AJIEKTPU3AlUY B TTIOBCETHEBHOM xu3HU. HaOmroneHrne u 00bsICHEHHE OTIBITOB,
WUTIOCTPUPYIOIIMX 3aKOH COXPAHEHUs AJIeKTpudeckoro 3apsana. Hadmonenue
OIIBITOB 10 MOAEIUPOBAHUIO CUJIOBBIX JIMHHUM 3JIEKTPUYECKOTO TOJISL.
HccnenoBanue 1eMcTBUS JIEKTPUUECKOrO MOJIs HA TPOBOJIHUKHU U
JIADJICKTPUKH.

ITocTosHHEBINI
3JIEKTPUYECKHUMN TOK

(20 )

DJIEKTPUYECKUH TOK. Y CIIOBUS CYILIECTBOBAHUS
ANEKTPUYECKOr0 TOKA. MICTOUHMKYN OCTOSIHHOTO
TOKa. [IefiCTBUS 3JEKTPUYECKOTO TOKA
(TerioBoe, XMMUYECKOE, MATHUTHOE).
DIEeKTPUYECKHI TOK B )KHMJIKOCTSIX U ra3ax.
OnexTpuueckas nenb. Cuna Toka.
Onektpuyeckoe HanpsikeHue. ConpoTuBIICHHE
IIPOBOJHMKA. Y IEIIbHOE CONIPOTUBIICHHE
BelecTBa. 3akoH OMa Juisl yJacTKa LIETIH.
[TocnenoBarenbHOE U apaieIbHOE
COeIMHEHHE MPOBOJIHUKOB. PaboTa 1 MOIIHOCTH
AIEKTPUUECKOTO ToKa. 3akoH [xoyns—JIenia.
DIEKTPONPOBOAKA U MOTPEeOUTENN
aneKTpuyecKkoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

Hab6nronenue pa3auvHbIX BUAOB JISUCTBUS JICKTPHUECKOTO TOKA
0oOHapy»XeHHE dTUX BUJIOB JICUCTBUS B MTOBCEIHEBHOM ku3HU. COOpKa U
WCTIBITAHUE AJIEKTPUUYECKOM 1IENU MOCTOSHHOTO TOKa. MI3MepeHue Cuiibl ToKa
amriepMeTpoM. M3MepeHune aeKTpUIECKOTO HANPSKEHUS BOJIBTMETPOM.
[IpoBeneHue 1 00BSICHEHNE OMBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTD
AIEKTPUYECKOTO COMPOTUBIICHUS TPOBOJHUKA OT €r0 JJIMHBI, IIOMAIN
MOIEPEYHOIo CeUeHUs U Marepuaiia. MccienoBanrue 3aBUCUMOCTH CUJIBI TOKA,
MPOTEKAIOILIETO YePE3 PESUCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIIPSIKCHUS
Ha pe3uctope. [IpoBepka npaBuia CloKeHUs HANPsHKEHUN Py
MOCJIEA0BATEIbHOM COCIMHEHUH JIBYX pe3uCcTOpoB. [IpoBepka mpaBuiia s
CHUJIBI TOKA MPU NapaJICIbHOM COEIUHEHUN PE3UCTOPOB. AHAIIU3 CUTYallUi
MOCJEA0BATEIBHOI0 U NAapaJIEIbBHOTO COEAUHEHHS TPOBOAHUKOB B JJOMAITHUX
AJIEKTPUYECKHUX ceTAX. Pelenue 3a1au ¢ ucnosyib3oBanueM 3akona Oma u
dbopmyn pacuéra MEKTPUIECKOTO COMPOTUBIICHUS TP TIOCIEI0BATEIIHHOM U
napajuieIbHOM COEIMHEHUHU TIPOBOAHUKOB. OmpeneneHue padboTsl
ANEKTPUIECKOTO TOKA, MPOTEKAIOIIETO uepe3 pe3uctop. OnpenencHue
MOIIHOCTH 3JIEKTPUYECKOI0 TOKA, BBIAEIIEMON Ha pe3ucrope. MccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA YEPE3 JTAMIIOUKY OT HANPSIKEHUS HA HEW.
Omnpenenenue KI1/] narpeBarens. MccnenoBanue nmpeoOpa3oBaHus SHEPTUH TPU
noabEMe rpysa sJekrpoasuratesieM. OObsICHEHHE YCTPOUCTBA U MPUHIIAIIA
JENCTBUS TOMAIIHUX JIEKTPOHArpeBaTENbHBIX MPUOOPOB. OObSICHEHNE TPUYUH
KOPOTKOT'O 3aMbIKaHHS M TPUHLIMIA JICHUCTBUS TIABKUX MPEAOXPAHUTEIICH.
Pemenwe 3anay ¢ ucnonb3oBanueM 3akoHa Jlxxoysns - Jlenma. Habmronenue
BO3HUKHOBEHMS AJIEKTPUUECKOTO TOKA B KUJKOCTH.

MarauTHBIE SIBICHUS

(6 )

ITocTossHHBIe MaruuThl. B3auMoaencTrue
MOCTOSTHHBIX MarHUTOB. MarHuTHOE TIOJIE.
MarauTHoe 110J1e 3eMJIM U €T0 3HAaYeHUE I
KW3HU Ha 3emiie. OnbIT DpcTena. MarHutHoe
T10JIE JIEKTPUUECKOTO ToKa. [Ipumenenune
AJIEKTPOMATHUTOB B TEXHUKE.

I/ICCJ'ICI[OBaHI/IC MAarauTHOI'O BSaHMO,Z[CfICTBI/I}I IIOCTOAHHBIX MarHuTOB.
I/IsyquI/Ie MAarauMTHOI'O ITOJIAA MMOCTOSAHHBIX MAarHuTOB ITPU UX O6’be)]I/IHeHI/II/I n
pa3acIICHUU. HpOBCI[eHI/IC OIIBITOB MO BU3YyaJIM3allUH MOJIA MTOCTOAHHBIX
Mar"HuToOB. I/I3y‘ICHI/Ie SIBJICHUA HAaMaroHndnuBaHHUA BECIICCTBA. HCCHCHOBaHl/Ie
HeﬁCTBHH QJICKTPHUYICCKOI'0 TOKAa Ha MArHuTHYIO CTPCJIIKY. HpOBCI[eHI/Ie OIIBITOB,
JEMOHCTPUPYIOIINUX 3aBUCUMOCTb CHJIBL BSaHMOHeﬁCTBHH KaTyliKu ¢ TOKOM 1
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JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C
TOKOM. DJIEKTPOJIBUTaTENIb TOCTOSTHHOT'O TOKA.
Hcnosb30BaHnE 2EKTPOABUTATETIEH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE.

Mar"HuTa oT CHJIbl U HAallpaBJIEHMs TOKA B KaTyIIKe. AHaIN3 CUTyaluil
MPAKTUYECKOr0 MPUMEHEHHUS AIEKTPOMArHuTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MTPOMBIIIUICHHOCTH, MEUIIMHE). M3yueHue neicTBUsI MarHUTHOTO
I0JIsl Ha POBOJAHMK € TOKOM. M3yueHne NeiCcTBUS SJIEKTPOABUTATENI.
N3mepenne KII/] asekTpoasuraTenbHoi ycTaHOBKU. PacriosHaBanue u aHanus
pa3IMYHbIX TPUMEHEHUHN 3JIEKTPOABUraTeel (TpaHCHIOPT, OBITOBBIC
yYCTpOMCTBA U Ap.).

DJIeKTpOMarHuTHas
WHAYKIUS
(49)

OnbiTel Papajes. SABaeHUE 2JIEKTPOMArHUTHOM

unaykuuu. [IpaBuno Jlenua. Dnekrporeneparop.

CriocoOblI MoTy4eHus ANEKTPUYECKON SHEPTUH.
DIEeKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX
HCTOYHUKAX DHEPTHUU.

OnEBITH 1O HUCCICIOBAaHUIO SIBJICHUA 3HeKTp0MaFHHTHOfI HHOYKOUU:
HUCCICIOBAaHUC W3MEHEHHUH 3HAYCHUS U HaIlpaBJICHUA MHAYKIIUOHHOI'O TOKa

PesepBHoe Bpems (3 1)

TemaTH4eckoe MJIaHUPOBaHMe. 9 Kiace

TemaTuueckui 0JI0K,
TeMa

OcHoBHOE CoA€cpiKaHue

OcHOBHBIE BHBI A€ATEJIbHOCTH 06yqa10umxca

Pasnen 8. Mexanuueckue siBjienus (40 1)

MexaHu4deckoe
NIBIDKEHNUE U CIIOCOOBI
€ro OnucaHus

(10 9)

Mexannueckoe n1BrxkeHue. MartepruanbHas
touka. CucreMa orcuéra. OTHOCUTEIBHOCTD
MEXaHMUYECKOTO JIBI)KEHUSA. PaBHOMEpHOE
IpsAMOJIMHENHOE IBUKeHHE. HepaBHOMepHOE
psIMOJIMHENHOE ABMKeHne. CpenHssa u
MTHOBEHHAs1 CKOPOCTb TeJIa MPU
HEPAaBHOMEPHOM JIBUJKCHUH. Y CKOPEHHE.
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE ABUKEHUE.
CBoboanoe nagenue. OneITel ["amues.
PaBHOMEpHOE ABMXKEHME IO OKPYKHOCTH.
Ilepuon u yacrora oOpamenus. Jluneitnas u
yIJI0Bast CKOpOCTH. LleHTpocTpeMuTenbHoe
YCKOPEHHE.

AHanu3 u 00CyXJI€HHE PA3INYHBIX IPUMEPOB MEXAaHUYECKOTO IBUKEHHUS.
OO6cyxaeHne rpaHull MPUMEHUMOCTUA MOJIENIH «MaTepHaIbHas TOUKay.
Onucanne MEXaHWYECKOT 0 IBUKEHUS Pa3IMUHBIMU crioco0amu (ypaBHEHUE,
Tabnuua, rpaguk). AHaIU3 KU3HEHHBIX CUTYallUii, B KOTOPBIX MPOSBISAETCS
OTHOCHUTEJIBHOCTh MEXaHHUUECKOTo JBIKeHUs. HabmojeHne MexaHnuecKoro
JIBUKEHUS Te€JIa OTHOCUTENIBHO Pa3HbIX Te oTcuéra. CpaBHEHHE MyTeH 1
TPAEKTOPUH IBUKEHHUS OJJHOTO M TOTO YKe TeJIa OTHOCUTENIbHO Pa3HbIX Tell
orcuéra. AHanm3 TexcTa I"aauiies 00 OTHOCUTENHHOCTH JIBHKEHUS; BRIIOJIHECHHE
3aJJaHU IO TeKCTY (CMbIcIoBoe uTeHue). Onpenenenue cpeHeil CKopocTH
CKOJIbJKEHUS OpycKa WK ABM)KEHUS IapUKa 110 HAKJIOHHOW MJIOCKOCTH. AHAIN3
U 00CyXJIeHHE CTIOCO00B MPHOIMKEHHOTO ONpeAeTICHUS MTHOBEHHOH CKOPOCTH.
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBUYKEHUS (IIapHUKa B )KUJIKOCTH,
MOJIENIN SJIEKTPUYECKOr0 aBTOMOOMIIA U T. 11.). OmpeaeneHue nyTu,
MPONJICHHOTO 33 JaHHBIN MPOMEXKYTOK BPEMEHH, U CKOPOCTHU TeJa Mo rpauxy
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3aBUCUMOCTH ITyTH PABHOMEPHOT'O JABIKEHHSI OT BpeMeHu. O0CyxieHne
BO3MOYKHBIX IIPUHIUIIOB AEHCTBUS IPHUOOPOB, U3MEPSAIOLINX CKOPOCTh
(ciuromeTpoB). Beruncnenue nyTu U CKOpOCTH IPU PABHOYCKOPEHHOM
IPSIMOJIMHEMHOM ABM>KEeHUH Tesa. Onpenenenne NpoiaeHHOTO IIyTH U
YCKOPEHUS ABMKEHHSI TeJa 10 TpaduKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O IIPSMOJIMHEWHOTO IBUKEHUS TeJIa OT BPEMEHH.
Omnpenenenne yCKOpeHUs Tejla IpU PAaBHOYCKOPEHHOM JIBUYKEHUH 110
HAKJIOHHOH IJI0CKOCTH. M3Mepenne neprosia 1 4acToThl 0OpallieHus Tesa 1o
OoKpyxHocTU. OnpesiesieHne CKOpOCTH paBHOMEPHOTO JIBUYKEHUS Tejla

110 OKPYKHOCTHU. Penienne 3a1a4 Ha onpeesieHne KHHEMaTHYeCKUX
XapaKTePUCTHK MEXaHUYECKOTO JBUKEHMSI pa3IMuHbIX BUJIOB. Pacrio3HaBanue u
npUOIMKEHHOE ONKCAHKUE PA3JTIMYHBIX BUI0B MEXaHUYECKOTO IBUKEHUS B
NPUPOJIe U TEXHUKE (Ha MPUMEpax CBOOOIHO MaJar0IINX TEJ, JBHKCHHS
YKUBOTHBIX, HEOECHBIX TeJl, TPAHCIOPTHBIX CPEJICTB U JIp.)

B3aumoaeiictBue Tel
(20 v)

[IepBeb1it 3ak0oH HproToHa. BTOopoi 3akoH
Hprorona. Tpernit 3akod HetoTona. [Tpunuun
cynepno3unuu cui. Cuiia ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuiia TpeHUs! CKOJIbKEHUS,
CHWJIa TPEHHUS MOKOsI, Ipyrue BUIbl TpeHus. Cuiia
TSDKECTU U 3aKOH BCEMUPHOTO TATOTEHUS.
Yckopenue cBOOOIHOTO TajieHus. JIBuxeHne
rmaHeT Bokpyr ConnHua. [lepBas kocmuueckas
cKkopocTb. HeBecoMOCTh 1 Ieperpysku.
PaBHOBecue matepuanbHON TOYKU. AOCOTIOTHO
TBEpOE Teso. PaBHOBecHe TBEPAOTO TEa ¢
3aKpEIUIEHHON OChIO BpallleHUsl. MOMEHT CHUIIBL.
LenTp TsxecTu.

Habnronenue u 00CyX/1eHHE ONBITOB C IBIYKCHHEM TeJla IIPH YMEHBIICHU!
BIIMSIHUSA APYTUX TeJl, PENATCTBYIOUNX ABMKEHHIO. AHAIN3 TekcTa ["amumes ¢
OMHUCAaHUEM MBICJICHHOTO SKCIICPUMCHTA, O6OCHOBI)IBaIOHI€FO 3aKOH MHCPLIHHU,
BBINOJIHEHHE 3aJJaHUI 110 TEKCTY (CMBbICI0BOE uTeHue). ObcyxaeHue
BO3MOXHOCTH BBIITOJIHCHHA 3aKOHA MHEPIHUHU B PA3JIMYHBIX CUCTEMAX oTcuéra.
HaGnronenue u o0cykaeHne MEXaHMYECKUX SIBJICHUH, TPOUCXOASALINX B
cucreMe otcuéra «Tenexka» pu €€ paBHOMEPHOM U YCKOPEHHOM JIBHKCHUH
OTHOCHUTENIbHO KaOuHeTa pu3uku. J{eficTBUs ¢ BEKTOpaMU CHUJI: BBIITOJHEHHUE
3aJIaHI/II71 110 CJIOKCHHIO U BBIYUTAHUIO BEKTOPOB.

HaGnroneHnue u/unm npoBeieHue ONbITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTb
YCKOPEHUS Tella OT MPHUIJIOKEHHOM K HEMY CHJIBI U Macchl Tela. AHaINU3 U
00BsICHEHUE SIBIICHUM € HCIIOJIb30BaHHEM BTOporo 3akoHa HeloToHa. Pemenue
3aj1a4d C MCTIOJIB30BAHNEM BTOPOTO 3aK0HA HhIOTOHA M TTpaBHiIa CIOKEHUS CHIL.
Onpenenenune xECTKOCTH MPYXKUHBI. AHAJIN3 CUTYalUi, B KOTOPBIX
HaOr0aI0TCs yIpyrue aedopMaiuu, 1 ux oObSICHEHHE C UCIIOIh30BaHUEM
3akoHa ['yka. Pemenue 3amau ¢ ucnosibr3oBanueM 3akoHa ['yka. MccnenoBanue
3aBUCUMOCTH CUJIbI TPCHHUA CKOJIBXCHUSA OT CUJIbI HOPMAJIBHOT'O TaBJICHUA.
OO6cyxaeHue pe3ynbTaToB uccienoBanus. Onpeaenenue kodpduumenta
TpEHUs CKOJbXKeHus. Mi3MepeHne cuitbl TpeHus nokos. Pemenne 3anaq ¢
UCTOJIb30BaHUEM (DOPMYIIBI [Tl CHITBI TPEHUS CKOJIbKEHHsI. AHATU3 ABHXKEHUS
TEJ TOJIBKO I10J ,ZIGfICTBHGM CHJIBI TSAXCECTH — CBO60)IHOFO HaacHus.
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OOBbsicHEeHNE HE3aBUCUMOCTH YCKOPEHUS CBOOOIHOTO MaIEHUsI OT MAcChl Tela.
O1eHKa BETMYMHBI CHIIBI TSTOTCHUS, ICHCTBYIOIIEH MEXITY IBYMsI TEIaMu (IUIst
pa3HbIX Macc). AHAJIN3 IBHKEHUS HEOCCHBIX TEJI MO ACHCTBHEM CHITBI
TATOTCHHS (C UCTIOJIH30BAHUEM JIOTIOJIHUTEILHBIX HCTOYHUKOB HHPOPMAIINN ).
Pemenwne 3a1a4 ¢ UCMOJIb30BaHUEM 3aKOHA BCEMUPHOTO TATOTEHUS M OPMYITBI
JUTSL pacdéra CHIIBI TSDKECTH. AHAIIN3 OPUTHHAIBHOTO TEKCTA, OMUCHIBAIOIIECTO
MPOSIBIICHUS 3aKOHA BCEMHUPHOTO TSATOTCHHMSI; BBITOJHEHUE 3aJaHHI 110 TEKCTY
(cmbIcoBoe uTeHue). HabmroaeHue u o0CykIeHne OTBITOB 110 U3MEHEHHIO Beca
TeJa MPU YCKOPEHHOM JIBIDKEHUHU. AHAITU3 YCIIOBUI BO3HUKHOBEHUS
HEBECOMOCTH H Tieperpy3Kku. PelieHne 3a1a4 Ha ornpeieliecHIe Beca Teia B
Pa3IMYHBIX YCIOBUAX. AHAIN3 CUJI, AEUCTBYIOIIMX HA TEJIO, MOKOSIIEECS HA
onope. OnpeneneHne HeHTPa TSHIKECTH Pa3TUYHbIX TEl.

3aKOHbBI COXPAHEHHUS
(10 v)

Nmnynbce Tena. M3menenne umiynsca. Ummyibce
CUJIBL. 3aKOH COXPaHEHUsI UMITyJIbCa.
PeaktuBHOE nBMKEeHME. MexaHudeckas pabora u
MOIIHOCTh. PaboTa cuit TsKecTH, ynpyrocrtu,
TpeHusi. CBsA3b SHEPIrUU U pabOTHI.
[loTenuumanpHas sHEPTUs TeNa, OJHATOIO HAJl
IIOBEPXHOCTHIO 3eMiu. lloTeHnmanbHas 3Heprus
c)kaToil npyxuHbl. Kunernueckas sHeprus.
TeopeMa 0 KHHETHYECKON YHEPTHH.

3aKOH COXpaHEHMSI MEXaHUYECKOW DHEPTHUH.

Habnronenue u 00Cyx1eHne ONBITOB, IEMOHCTPUPYIOIINX Nepeaady UMITYIIbCa
IPU B3aUMOJICHICTBUH T, 3aKOH COXPAHEHHUS UMITYJIbCa IPH a0COIIOTHO
YIOPYTOM M HEYIPYIOM B3aUMOJEHCTBUM Tel. AHAIM3 CUTYalMil B OKpy Karolei
JKU3HHU C UCIIOJIb30BAaHUEM 3aKOHA COXpaHEHMsI UMITyJIbca. Pacnio3HaBaHue
SIBJICHUS] PEaKTUBHOI'O IBUYKEHUS B IPUPOJE U TexHUKe. [IpuMeHenne 3akoHa
COXpaHEeHMsI UMITyJIbca AJIs pacuéTa pe3yabTaToB B3auMOecTBUs Tel (Ha
IIpUMepax Heynpyroro B3auMOJEUCTBUS, YIIPYTrOro HEHTPAIbHOTO
B3aMMOJEICTBUS IBYX OAMHAKOBBIX TE€J, OHO U3 KOTOPBIX HEMIOJBUKHO).
Pemenne 3a1a4 ¢ MCNIOJIB30BAaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
Onpenenenue paboOThl CHIIBI YIIPYTOCTH MPH MOIBEME TPY3a € UCTIOIb30BaHUEM
HETOJABUKHOTO M TIOJIBIXKHOTO 0JI0KOB. M3Mepenue momuoctu. U3mepenne
NOTEHIMAJIBLHON 3HEPTUH yIpyro AeGopMupoBaHHON NpyKUHbI. M3Mepenue
KMHETUYECKOW SHEPTUH Teja 10 JJIMHE TOPMO3HOTO MyTH. DKCIIEPUMEHTAIBHOE
CpaBHEHUE U3MEHEHUS TOTCHIUAIbHON U KHHETUYECKON YHEPTUH Tena Ipu
JIBUKEHHUH 110 HAKJIOHHOW IMJIOCKOCTHU. DKCIIEpUMEHTaIbHas POBEpKa 3aKOHa
COXpaHEHMsI MEXaHUYECKOM sHepruu mpu cBoOOJHOM majeHuu. [Ipumenenue
3aKOHA COXPaHEHUsI MEXaHUYECKOM SHEPrUH I pacdy€éra MOTEHIHAIBHON U
KMHETUYECKOM dHEprui Teina. Pemenue 3a1a4 ¢ UCIOJIb30BaHUEM 3aKOHA
COXPAHEHHsI MEXaHWUYECKOW SHEPTHH.

Pa3nen 9. Mexanuyeckue koJjie0anus U BOJHbI (15 1)

Mexannueckue
KOJIeOaHUsA

(74)

KonebarensHoe nBuxenue. OCHOBHBIE
XapaKTepUCTUKH KOJeOaHU: TIepro/I, YacToTa,
aMIIMTy1a. MaTeMaTHnyecKkuil ¥ pyKMHHBINA

Habmtonenue xonebanuii moj 1eHCTBUEM CHII TSHKECTU U YIIPYTOCTH U
oOHapy>keHHe M0J0OOHBIX KojeOaHH B OKpYy»KaroIeM MUpe. AHAIN3 KoleOaHui
rpy3a Ha HUTU U Ha TipykuHe. OnpeiesieHne 4acTOThl KoJieOaHui
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MaaTHUKU. [IpeBpallienre sHepruu npu
KOJIeOaTEeIIbHOM JIBI)KCHUH. 3aTyXaloIne
KoseOaHus. BeIHYX/I€HHBIE KOJeOaHHUS.
Pe3onanc.

MaTeMaTU4eCKOro M MPYKUHHOTO MasTHUKOB. Habmoaenue u o0bsicHEHHE
SIBJICHUS pe3oHaHca. VccnenoBanue 3aBUCHMOCTH ITepro/ia KosieOaHui
MOJIBELIICHHOT'O K HUTH Tpy3a OT JUIMHBI HUTH. [IpoBepka HE3aBUCUMOCTH
neprozaa KojaeOaHui rpysa, HOABEHIICHHOTO K JICHTE, OT MacChl Ipy3a.
Habnronenue u 00CyXaeHnE ONBITOB, JEMOHCTPHPYIOIINX 3aBUCUMOCTh
neprozaa KojaeGaHuil MPY)KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH
npy>XuHbL. [IpUMEHeHNEe MaTeMaTHYECKOTO U TIPYKHHHOTO MasiTHUKOB

B KQUeCTBE MOJIENIEH JUI ONMCAHUS KOJIeOaHUi B OKPYXKAIOILIEM MHPE.
Pemenue 3a1a4, CBSI3aHHBIX C BEIYUCICHUEM MM OL[CHKOH 4acTOTHI (TIepruo/ia)
Kosie0aHui.

Mexannueckue BOJIHBI.

CBoiicTBa MEXaHMYECKUX BOJIH. JIJIMHA BOJIHBI.

OOHapyKeHHe ¥ aHAJTN3 BOJIHOBBIX SIBJICHUH B OKPYXKAIOIIEM MHpE.

3ByK MexaHuuecKkue BOJIHBI B TBEPIOM TeIIE, HaGnroneHnue pacnpocTpaneHus PoJOIbHBIX U MONEPEUHBIX BOJIH (Ha MOJIEIHN)
(8u) ceiicMuueckue BOJIHBI. 3BYK. | pOMKOCTh 3ByKa 1 00HapyKEHHE aHAJIOTMYHBIX BUJIOB BOJIH B MPUPOAE (3BYK, BOASIHBIC BOJIHBI).
u BbIcoTa ToHA. OTpaxeHue 3Byka. IHGpa3Byk u | Berurcienue AIMHBI BOJIHBI M CKOPOCTH PACIIPOCTPAHEHUS 3BYKOBBIX BOJIH.
yIIbTPa3BYK. OKCepUMEHTAJILHOE OIPEIEICHUE IPAHUL] YACTOTHI CIIBIIIUMBIX 3BYKOBBIX
kosiebanuii. HaGuroieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM
YHCJIe C UCII0JIb30BAaHUEM MY3bIKAJIIbHBIX HHCTpYMeHTOB). Habmonenue u
00BSICHEHUE SIBJIEHUS aKyCTUYECKOI'0 Pe30HaHca. AHAIN3 OPUTHHAIBHOTO
TEKCTa, MOCBSAIIEHHOTO UCIIOJIb30BAHMIO 3BYKA (WJIU YJIbTPa3ByKa) B TEXHUKE
(9x0J0KaIus, yIbTPa3BYK B MEIUIIUHE U JIP.); BBINOJIHEHHE 3aJaHUI TI0 TEKCTY
(CMBICIIOBOE YTEHHE).
Paszpgen 10. DineKTpoOMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI (6 1)
DNeKTpOMarHuTHOE DneKTpoMarHuTHoe nosje. DnekrpoMarHuTHsle | [locTpoenue paccykaeHuil, 000CHOBBIBAIOIINX B3aUMOCBSI3b JIEKTPUUECKOTO U
oJie BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. MarHMTHOT'O NOJIEH. DKCIEPUMEHTAIIBHOE N3yUYEHUE CBOWCTB

1 DJICKTPOMArHuTHBIC
BOJIHBI

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
Hcnonp30BaHKe dJEKTPOMArHUTHBIX BOJIH JUIS

AIIEKTPOMAarHUTHBIX BOJIH (B TOM YHCJIE C TOMOUIBI0 MOOUIIBHOTO Tele(OHa).
AHaN3 peHTT€HOBCKUX CHUMKOB YEJIOBEYECKOI0 OpraHnu3Ma. AHaJIN3 TEKCTOB,

(6 9) COTOBOW CBSI3U. DJIEKTPOMArHUTHAs TIPUPOJIa OTIMCHIBAIOIIUX MPOSIBIICHUS JIEKTPOMATHUTHOTO U3ITYUEHUS B TIPUPOJIC: )KUBBIC
cBeta. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA OpraHu3MBbI, U3Ty4eHHUs] HeOECHBIX Tell (CMBICIOBOE uTeHue). Pacno3HaBanue u
CcBeTa. aHaJTN3 Pa3IUYHbBIX TPUMEHEHUH DJICKTPOMArHUTHBIX BOJIH B TEXHUKE. Penrenne
3aJ1a4 ¢ UCTIOJIB30BaHUEM (HOPMYIT JJIsi CKOPOCTH SJIEKTPOMATHUTHBIX BOJH,
JUTHHBI BOJIHBI M YaCTOTHI CBETA.
Pa3nen 11. CeroBble siBjenus (15 u)
3aKoHBI Hcrtounuku cBera. JIyueBas Monens cBeTa. HabmtoieHue onbITOB, AEMOHCTPUPYIONIUX SIBJICHUE IPSIMOJIMHEHHOTO

pacnpocTpaHeHHUs CBeTa
()

[IpssMonrHENHOE pacIpOCTPAHEHHUE CBETA.
3armenus Connua u JIynel. OTpaskeHue CBeTa.

pacmpocTpaHeHHUs cBeTa (BOSHUKHOBEHHE TCHH U TTOJTYTEHHU ), U UX
MHTEpIpPeTalysl C UCIOJIb30BaHUEM MOHITHSI CBETOBOTO JIyyYa.
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ITnockoe 3epkano. 3akoH OTpakKeHUs
ceera. [Ipenomiienue ceera. 3aKoH
npesnomiieHus cera. [loaHoe BHyTpeHHee
oTpakeHue cBera. Mcronp3oBanue
BHYTPEHHETO OTPAXKEHUS B ONITUYECKHUX
CBETOBOJIAX.

OObsicHeHHUE U MOZACIIMPOBAHUC COJTHCYHOT'O U JTYHHOT'O 3aTMCHUH.
HccnenoBaHue 3aBUCUMOCTH YIJla OTPaKEHUsI CBETOBOTO JIy4a

oT yria najaeHus. Vzydyenue cBOiCTB n300pakeHUs B IJIOCKOM 3epKalle.
HaGnronenue u 00bsICHEHHE ONBITOB 110 MOJYYEHHUIO U300pakKeHUH B BOTHYTOM
U BBITYKJIOM 3epKaniax. Habmronenue u 00bsiICHEHNE OIBITOB T10 MPEIOMIICHUIO
CBETa Ha IPAHULIE PA3IMYHBIX CPEJl, B TOM YHCJIE OMBITOB C IIOJIHBIM
BHYTPEHHUM OTpa)keHueM. VccnenoBanye 3aBUCUMOCTH YIJIa IPEIOMIIEHHUS OT
yIJ1a naJIeHus] CBETOBOIO JIyda Ha IPaHULIe «BO3yX—CTeKsI0». Pacrio3HaBaHue
SIBIICHUM OTPAXKCHUSA U IIPCIIOMJICHHUA CBCTA B HOBCGI[HCBHOfI JKU3HHM. AHAIIA3 U
00BSICHEHUE SIBJIEHUS OTUYECKOI0 MUpaXka. Perienue 3aau ¢ UCIOJIb30BaHUEM
3aKOHOB OTPAKCHHA U IMPCIOMIICHUA CBCTA.

JIMH3BI U ONITHYECKUE

HI/IHSa, Xon queﬁ B nuH3e. OnTndeckas

[Tonyuenune n300pakeHUii ¢ TOMOIIBbIO COOMPAIOIIEH 1 pacCeUBAIOIICH JTUH3.

puOOpHI cucrema. Ontudeckue npuodopsl: poroannapar, | OnpeneneHue GOKyCHOTO pacCTOSHUS U ONTUYECKOM CUJIbI coOMparoiien
(6 1) MHUKPOCKOII U TeJeckoll. ['1a3 kak onTuyeckast JUH3Bl. AHAIU3 YCTPONCTBA U MPUHLUIA JEHCTBUS HEKOTOPBIX ONTHUYECKUX
cucremMa. bIr30pyKoCTh M JaTbHO30PKOCTb. npubopoB: (oToanmapara, MUKpPOCKOIIA, TEIECKOTIA.

AHanu3 ABJICHUN OJIU30PYKOCTH U AaJIbHO30PKOCTH, IPUHIIMIIA

IEUCTBUSI OYKOB.
Paznoxenue Paznoxenue 6enoro ceera B criekTp. ONbITHI HaGnronenue no pasnoxenuto 6emoro csera B cnektp. Habmonenue u
Oeroro cera Herorona. CrojxeHue CrieKTpaIbHBIX [[BETOB. 00BSICHEHUE ONBITOB IO MOTYYSHUIO OETIOTO CBETA MPH CII0KEHUH CBETA Pa3HbIX
B CIIEKTP Jucnepcus cBera. 1BeToB. [IpoBeneHre U 00bICHEHHE ONBITOB 10 BOCIPUATHUIO I[BETA
(B MIPEIMETOB MPHU X HAOJIIOJIEHUU Yepe3 1[BETOBbIE (PUIIBTPHI

(LIBETHBIE OYKH).

Pasnen 12. KBantoBbie siBjienus (17 4)

Hcnyckanue OmnpiTel Pesepdopaa n nimanerapHas MoJiesb O06cyxneHue nenu onsIToB Pesepdopa 1mo mcciaeoBaHnuio aTOMOB,

" MOTJIOIICHUEC
CB€Ta aTOMOM

aroma. Mozens aroma bopa. Ucniyckanue u
HOTJIONLIEHNE CBeTa aTOMOM. KBaHTHI.

BBIJIBUYKEHUE TUIIOTE3 O BO3MOKHBIX PE3yJIbTaTaxX OINBITOB B 3aBUCUMOCTH OT
MIPEANOIAaraeMoro CTPOEHHUs aTOMOB, (POPMYITMPOBAHKE BHIBOJIOB U3

(449) JIuueityaTble CIEKTPHI. pe3ynbTaToB ONbITOB. OOCYXIeHNE MPOTHBOPEUHI TIIIaHETAPHON MOJIEIH aToMa
¥ OCHOBAHUH /I TUTIOTE3bI bopa 0 cTanmoHapHBIX OpOUTAX AIEKTPOHOB.
Habmto1eHue CITOMHbBIX U IMHEHYAThIX CIIEKTPOB U3IIYUEHUS Pa3IMUHbIX
BemecTB. OOBSICHEHNE TUHEHYATBIX CIEKTPOB W3ITYICHHS.

Crpoenue PagnoaktuBHOCTE. Anb(da-, 6eTa- u ramma- OO6cyx1eHrne BO3MOKHBIX THIIOTE3 0 MOJAEISAX CTpoeHus siapa. OnpeneneHue

aTOMHOTO s1/1pa n3inydeHusi. CTpoeHre aTOMHOTO sJIpa. cocTaBa siiep Mo 3aJaHHBIM MacCCOBBIM U 3apSI0BBIM YUCIIAM U T10 MOJ0KEHUIO

(6 9) Hyknonnas Mmonens aroMHoro siapa. M3oTonsl. B [IEPUOIMYECKON CHUCTEME JIEMEHTOB. AHAIN3 U3MEHEHUS COCTaBa Spa U €ro

PannoaktuBHbie npeBpamenus. [lepuon
nosypacnaza. JIedcTBys paJuoakTUBHBIX

MOJIO’KEHHUS B MIEPUOJUYECKON CHCTEME ITPH 0-PaIUOAKTUBHOCTH.
VccnenoBaHue TPEKOB 0-4acTHIL 110 TOTOBBIM (oTorpadusm. OOHapykeHUe U
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U3JIy4CHUH Ha )KUBBIE OPTAHU3MBI.

U3MEpEeHNe paANaMoOHHOr0 (pOHA C MOMOIIBIO TO3UMETPA, OLIEHKA €ro
WHTEHCUBHOCTU. AHAJIN3 OMOJIOTHYECKUX M3MEHEHHM, MPOUCXOSIINX MO/
JIEWCTBUEM PAIMOAKTUBHBIX U3Iy4YeHHI. MCcroap30BaHne paluOaKTUBHBIX
W3JIy4YCHHUI B MEJIUIIMHE.

Snepubie SnepHble peakuuu. 3aKOHbI COXPaHEHUS Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM 3aKOHOB COXPAaHEHHSI MACCOBBIX U

peakuuu 3apsJ0BOTO M MAaCCOBOT'O YHCEN. DHEPrust 3apsAOBBIX YHCEN Ha ONPEeNICHNE Pe3yIbTaTOB SICPHBIX PEaKLUii; aHAN3

(7 3) CBSI3U aTOMHBIX sifiep. CBsI3b MacChl M JHEPTUU. | BOBMOKHOCTH HJTM HEBO3MOXKHOCTH siJIepHOM peakuuu. OLeHKa YHEPTUH CBSI3U
Peaxnmu cuntesa u nenenus saep. Mcrouynukn | siiep ¢ ucrnosb3oBanueM (popmyiisl DifHIITeHA. OOCyXK/IeHHEe TePCIIEKTHB
sHeprun CosHna 1 3BE311. SlnepHas sHEpreTHKa. | MCIOJIb30BAaHUS YIIPABIIEMOro TEPMOsiIepHOTo cuHTe3a. O0CyxIeHne

NPEUMYIIECTB M 9KOJOTHYECKUX MTPOOJIEeM, CBA3aHHBIX C SePHOIM SHEPTEeTHKOM.
IoBTOpHUTENBLHO-00001IaIOIIMI MOTYJIB (9 4)

CucremaTuzanus O06o06mieHne comep kanus KaXXI0ro U3 OCHOBHBIX | BrInonHeHne y4eOHBIX 3aJaHuid, TPEOYIOMNX IEMOHCTPAIIH

1 00001IeHNEe paszenoB Kypca (pU3NK1: MEXaHUYECKHe, KOMITETEHTHOCTEH, XapaKTEePU3YIOIINX €CTECTBCHHOHAYYHYIO IPaMOTHOCTb:

MIPEMETHOTO TEIUIOBBIE, SJIEKTPOMAarHUTHBIC, KBAHTOBBIC - IPUMEHEHHS TTOTYYCHHBIX 3HAHUH JUI HAYYHOTO 00BsCHEHHS (PU3MYECKIX

COZIepKaHMUs H OTIbITa sBieHus. Hay4Hslii MeTo/] MO3HAaHUS 1 SIBJICHUI B OKpY)KaIolIel PUPOJIE U TIOBCEJHEBHOM )KU3HH, & TAKXKE BBISBICHUS

JeSITeTbHOCTH, ero peanu3anys B (U3HYecKuX UCCIeIOBAHUAX. | (PU3HMUECKUX OCHOB psifia COBPEMEHHBIX TEXHOJIOTHM;

NpUOOPETEHHOTO TIPH
M3Yy4EHHH BCEro Kypca
¢bu3uKy.

CBs13b (PU3MKH ¥ COBPEMEHHBIX TEXHOJIOTHH B
o0acTu repenadn HHPOpMaIuy,
JHEPreTUKe, TPAHCIIOPTE.

- IPUMEHEHHsI OCBOCHHBIX IKCIIEPUMEHTAIbHBIX YMEHHH U1 UCCIIe0BAHMS
(Gu3NYECKUX SIBICHUN, B TOM YMCIIE JJIsl IPOBEPKU TUIIOTE3 U BBISABICHUS
3aKOHOMEPHOCTEMN.

Pemenne pacu€THpIX 3aa4, B TOM YHCJIE MPEAOIAraOINX UCIIOIb30BaHUE
¢u3nyecKoil MOJIENTM U OCHOBAHHBIX Ha COJIEP>KaHUU PA3JIMYHBIX pa3JIeioB
Kypca GpU3UKH.

BrimonHenue u 3amuTa rpynnoBbIX WIK UHAUBUIYAJIbHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEpKAHUEM Kypca (PU3HKH.
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