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NNOACHUTEJIbBHAS 3AIINCKA
OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEAMETA «®U3UKA»

Kypc dusnkn — cucremooOpa3yromuii Ui eCTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, IIOCKOIbKY
(duznYecKre 3aKOHBI JISKAT B OCHOBE MIPOIECCOB U SBJICHUN, H3ydaeMbIX XUMHUEH, OMOJIOTHEH,
acTpoHoMHUel U pusnyeckoi reorpadueii. Gu3nka — 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 3HaHUs. OJIHA U3 TTIABHBIX 33729 (PU3HUECKOro 00pa3oBaHMs 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 aesTenbHOCTH. Ho He MeHee BaxkKHOM 3ajjaueid sSIBJIsSIeTCS BBISIBIICHUE U MOJATOTOBKA
TAJTAHTIUBBIX MOJIOIBIX JIFOACH JUISI POIOJDKEHHSI 00pa30BaHus U AalibHEHIIIEH podeccnoHaTbHOMI
JESITEIbBHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX UCCIIEOBAaHUI U CO3[JaHIH HOBBIX TeXHOosIorui. CormacHo
MPUHITOMY B MEXIYHAPOIHOM COOOIIECTBE onpeaesieHuo, «EcTecCTBEeHHO-HAyYHAs TPAMOTHOCTbY — 3TO
CIIOCOOHOCTH YeJIOBEeKa 3aHUMATh AKTUBHYIO MPaXKJAHCKYIO MO3UIIMIO 110 OOIIECTBEHHO 3HAYHMbIM
BOIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMU, U €r0 TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHO-
Hay4HBIMU uaessMU. HaydHO rpaMOTHBIN 4E€IOBEK CTPEMUTCS Y4aCTBOBATh B apT'YMEHTUPOBAHHOM
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
IPaMOTHOCTH O0yYarOIINXCA.

HEJIM U3YYEHUA YUEBHOI'O ITPEJIMETA «®U3UKA»

— npuoOpeTeHne HHTepeca U CTPEMIIEHHs 00YyJaIOLINXCsl K HAyYHOMY M3Y4YE€HHUIO IPUPO/IbI, pa3BUTHE UX
MHTEJJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

— pa3BUTHE NPEACTABICHUN O HAYYHOM METO/I€ MO3HAHMsI U (OPMHUPOBAHHE UCCIIEI0BATEIBCKOTO
OTHOLICHHUSI K OKPYXKAIOLIUM SIBICHUSIM;

— (hopMHUpOBaHHE HAYYHOTO MUPOBO33PEHMS KaK pe3yibTaTa U3y4eHHUs OCHOB CTPOSHHS MaTepUH U
(byHIaMEeHTaJIbHBIX 3aKOHOB (DU3UKH;

— (hopMUpOBaHME NPEACTABICHUN O PO (PU3UKU /ISl pa3BUTHS IPYTHUX €CTECTBEHHBIX HAayK, TEXHUKU U
TEXHOJIOTHIA;

— pa3BUTHE NPEACTABICHUN 0 BO3SMOXKHBIX cepax Oyaymien npodeccuoHaIbHON 1eATeIbHOCTH,
CBSI3aHHOM C (M3UKOMH, MOATOTOBKA K JlajbHeiIIeMy 00y4eHHIO B 3TOM HAlpaBJICHUH.

JlocTrkeHue ITHX 11eJiei Ha YpOBHE OCHOBHOTO 0011ero 00pa3oBaHusi 00ecreqnBaeTCs pelieHueM
CIEYIOIINX 3a/1ay:

— 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 NMPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHHI HAOIIOAATh IPUPOAHbIE SBJICHUS U BBIOIHATH ONBITH, JaOOpaTOpHBIE pabOTHI U
9KCIIEPUMEHTAIIbHBIE NCCIIEIOBAHUS C UCIIOJIb30BAaHUEM N3MEPUTENBHBIX TPHUOOPOB;

— OcBOCHME IPUEMOB paboTHI ¢ HHPOpMaLKel PU3NUECKOTo COJIEpKaHMsI, BKII0Yas HHPOPMALIUIO O
COBPEMEHHBIX JOCTHKEHUAX (U3UKH; aHATIN3 U KPUTUUYECKOE OLlEHUBAaHUE UH(POPMAIINH;

— 3HAKOMCTBO c0 cepamu mpoecCHOHATBHON JAeSITENHPHOCTH, CBSI3aHHBIMU C (DU3UKOH, 1
COBPEMEHHBIMU TE€XHOJOTHSIMUA, OCHOBAHHBIMU Ha JJOCTHXKEHUSAX (PU3NUECKOI HAayKH.
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MECTO YUYEBHOI'O ITPEJIMETA «®U3HKA» B YYEBHOM ITJTAHE

B cootBerctBrn ¢ ®T'OC OO0 ¢usnka siBisieTcs 00s13aTeIbHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO
oOuiero oopazoBanusd. JlanHas mporpaMMa npeaycMaTpuBaeT u3ydeHue Gu3uku Ha 6a30BOM YpOBHE B
00béme 238 4 3a Tpu rosa oOydeHus 110 2 4 B HEJEIO B 7 M 8 Kjlaccax M 1o 3 4 B HEJENMI0 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 sIBICHUS: MEXaHUUECKUE, TEIIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBbIC, 3ByKOBbIE. DU3nueckue BeTuuuHbl. M3mepenne pu3nueckux
BennunH. @usnueckue npubopsl. Ilorpemnocts u3mepenuii. MexxayHapoHas cuctemMa euHuUL.

Kak ¢u3uka u apyrue ecteCTBEeHHbIC HAYKU U3Y4alOT NpUpoay. EcTrecTBeHHO-HAYUYHBIN METO MTO3HAHUS:
Ha0JII0/IeHUE, IOCTAHOBKA HAyYHOT'O BOIIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIIOTES,
o0BsicHeHHe HaOMoAaeMoro siBjeHus. Onucanue GU3NYECKuX SIBICHUHN C OMOIIBI0 MOJIETICH.
Hemoncmpayuu

1. MexaHuueckue, TeIIoBbIe, SJICKTPUUECKHUE, 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. 3mepeHue paccTosiHUiA.

3. U3mepenne 00bEMa )KUIKOCTU U TBEPIOTO TENA.

4. OnpeneneHue pa3MepoB MajbIX Tell.

5. U3Mepenue teMieparypbl Ipy NOMOIIH KUIKOCTHOIO TEPMOMETPA U JaTUMKA TEMIIEPATYPBhI.

6. [IpoBenenue ucciaenoBaHus MO MPOBEPKE TMIOTE3bI: 1aTbHOCTh MOJIETA MIAPHUKA, TYIIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OO0JIbIlIE BHICOTA ITYCKA.

Pa3nean 2. [lepBonayanbHble CBeeHUs 0 CTPOCHHH BellleCTBA

CrtpoeHue BelecTBa: aTOMbI M MOJIEKYJIBI, UX pa3Mephl. ONBITHI, TOKA3bIBAIOLINE IUCKPETHOE CTPOEHUE
BenlecTBa. JIBmkeHne yactuil BeuiectBa. CBsA3b CKOPOCTU ABUKEHUS YaCTUIL C TEMIIEPATypPOH.
BpoynoBckoe nBuxenue, muddysus. BzanmoaeiictBue 4acTHIl BeIECTBA: NPUTSHKEHUE U OTTAIKUBAHUE.
ArperaTHble COCTOSIHMSI BELLIECTBA: CTPOEHHE ra30B, JKUJIKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX ) TE.
B3anMocBs3p Mex 1y CBOWCTBaAMM BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSAX U UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu

1. HabmtoieHue OpoyHOBCKOTO JIBUYKEHUSI.

2. HaGmronenue nudys3un.

3. Habnronenue siBlneHui, 00bACHSIIOUINXCS TPUTSHKEHUEM HITN

OTTAJIKMBAHUEM YaCTHUI] BEILIECTBA.

Jlabopamopnwvie padbomovt u onvimul

1. Ouenka auaMeTpa aToMa METOJIOM PAJIOB (C UCIIONb30BaHUEM (oTorpaduii).

2. OnbITHI IO HAOJIOJIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xeHne U B3auMoieiicTBUE TeJl

Mexannueckoe aBuxkeHue. PaBHoMepHOe 1 HepaBHOMeEpHOE JiBHKeHHE. CKOpocTh. CpeiHssl CKOPOCTh MTPU
HEPAaBHOMEPHOM JBM)KEHUHU. Pacu€r myTu u BpeMeHHU JBUKEHUS. SIBIeHNE NHEPLNU. 3aKOH HHEPLIUU.
B3aumoneiicTBue Ten Kak NpU4YMHA U3MEHEHUsI CKOPOCTH JIBUKEHUS Tell. Macca Kak Mepa HHEpTHOCTH
tena. [InotHoCTh BemecTBa. CBs3b MJIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJT B €IMHHIIE 00BhEMa BEIlIeCTBa.
Cwita Kak XapakTepHCTHKa B3auMoaencTsus Ten. Cuna ynpyrocTtd u 3akoH I'yka. MI3smepenue cuisl ¢
IIOMOUIbIO JUHAMOMETpA. SIBIIEHUE TATOTEHUs U cuila TsokecTH. Chila TSKECTH Ha JpYTHX IulaHeTax. Bec



tena. HeBecomocTs. CroxeHHe cul, HalIpaBJIEHHBIX 110 OAHON NpsMoi. PaBHonelcTByromas cui. Cuna
TpeHus. TpeHUe CKOJIbKEHUS U TPEHUE NTOKOs. TpeHne B MpUpPOIE U TEXHUKE

Hemoncmpayuu

1. HaOmronenrne MEXaHUYECKOTO IBKEHUS TeIa.

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 pabomovt 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. Onpenenenye MIOTHOCTH TBEPIOTO TeNA.

4. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PAaCTsDKEHUS (IeGOopMalii) Mpy>KUHBIL OT TPUII0KESHHOM
CHUJIBL.

5. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT CHJIBI IaBJICHUS U XapaKTepa
CONPUKACAOIIUXCS TOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbIIICHUS U YBETTMYEHUS JaBieHusd. JlaBieHnue ra3a. 3aBUCMMOCTD JaBJICHUS ra3a
oT 00béMa, Temrieparypsl. llepenada naBnenus TBEPABIMU TeaMU, )KUIAKOCTSIMU U ra3aMu. 3aKOH
[Tackans. [ITHeBMaTHyecKre MalIMHBI. 3aBUCUMOCTD JaBJICHUS KUAKOCTU OT TIIyOuHbl. ['uapocratnyeckuit
napanokc. Coobmaromuecst cocyabl. ['mapapnnaeckne mexanu3mel. ATMochepa 3emian u atMochepHoe
nasienue. [IpuuuHsel cymecTBoBaHUS BO3AYIIHON 0000uky 3emun. OmnbiT Toppuuennu. M3mepenue
aTMOC(epHOTo AaBlIeHHs. 3aBUCUMOCTh aTMOC()EPHOTO AaBICHHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 115 u3Mepenus atMmocepHoro napiaeHus. JeicTBre )KUIKOCTH U ra3a Ha MOrpy>KEHHOE B HUX
teno. BeitankuBaromas (apxumenosa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxornaBanue.
Hemoncmpayuu

1. 3aBUCUMOCTbH /1aBJIEHUS T'a3a OT TEMIIEPATYPBHI.

. [lepenaua naBneHust )KUJIKOCTBIO U Ta30M.

. 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 KUIKOCTH.

. YcnoBue miaBaHus TeJ: TUIaBaHUE WM MOTPYKEHUE TN B 3aBUCUMOCTH OT COOTHOIIEHUS TNIOTHOCTEH
TeNa U KHUJKOCTH.

Jlabopamopuvie padomol u onvimul

1. UccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJie OT 00bEMa MOrpyKEHHOM B )KMJIKOCTh YaCTH Tela.

2. OnpeneneHne BHITAIKUBAIOIIEH CUITbI, IEHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B KUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIBI, IEWCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MAacChl TeJa.
4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKHUBAIOUIEH CUIIbI, ACHCTBYIOIIEH Ha TEJIO B KUAKOCTH,
0T 00bEMa NOrpyXKEHHOM B )KMJIKOCTh YaCTH TeJla U OT TUIOTHOCTH YKUIKOCTH.

5. KoHcTpyHnpoBaHue apeoMeTpa Wi KOHCTPYHMPOBAHHE JIOJKH U ONPENEIIEHNE €€ IPY3010IbEMHOCTH.

0 3 O\ L KW

Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHEpPIus

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

[IpaBusno paBHOBecus pbruara. [lpuMeHeHne npaBuia paBHOBECHS pblyara K 0JI0Ky. «30J0T0€ MPaBUIIO»
mexanuku. KITJ[ mpocTeix Mexanu3moB. [IpocTeie MexaHu3Mbl B OBITY U TEXHUKE. MexaHuuecKas YHeprusl.
Kunernueckas u noreHiuanbHas sHeprus. [IpeBpaiienne oJHOro B11a MEXaHUUECKOM SHEPTUHU B APYTOM.
3aKOH COXpaHEeHMsI SHEPTUU B MEXaHUKE.

Hemoncmpayuu

1. IIpumeps! NPOCTHIX MEXaHU3MOB.



Jlabopamopusie pabomsl u onvinol

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

2. UccnenoBanue ycmoBUi paBHOBECHS phluara.

3. Usmepenne KII/] HakIOHHOM MJIOCKOCTH.

4. 3yueHue 3aK0OHa COXPAHEHUS MEXAHUYECKOU SHEPTHH.

8 kiace

Pa3nes 6. TenJioBble siBJIeHUS

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOEHUS BellecTBa. Macca u pasmepsl
aTOMOB ¥ MOJIEKYJI. ONBITHI, TOATBEPKIAIOLINE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM
Teopuu. Mojenu TBEPIOTo, KUAKOTO U ra3000pa3HOro COCTOSTHUM BelecTBa. Kpucrammueckue u
amop¢Hsbie Tena. OObSICHEHHE CBOICTB Tra30B, )KHUJIKOCTEH M TBEPABIX TEJ HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOU Teoprr. CMauyMBaHUE U KalWUISPHBIE sBIEHUS. TemioBoe paciupeHue u
cxarue. TemnepaTtypa. CBsi3b TEeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOT'O IBUKEHUS YACTHULL.
Buytpennsis sHeprus. CriocoObl M3MEHEHUs! BHYTPEHHEH SHEepruu: Terionepeaaya u cCoBepileHue padoThl.
Bunel Tennonepenayn: TemIONpOBOIHOCTb, KOHBEKIINS, n3ydyeHue. KonuuecTBo TemnoThl. Y aenbHas
TEII0EMKOCTH BelecTBa. TermnooOMeH 1 TEIIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OaaHca.
[1naBneHue U OTBEpIEBAHNE KPUCTAINIMYECKUX BEUIECTB. Y J€JIbHAS TEIUIOTA IUIABJICHHUS.
[TapooOpazoBanue u konnencanus. Mcnapenue. Kunenue. Y aenbHas Temiora napooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTyphl KUIIEHUS OT aTMOC(HEPHOTO JaBlieHus. BiaxkHOCTh Bo3yXa.

DHeprus TomMBa. Y AenbpHas Terota cropanus. [IpuHmumns! paboTs! TermnoBbix apurarenei. KIT/1
TEIJIOBOTO ABUTraresisa. TennoBble JBUraTENH U 3alIUTa OKPYKaroUel cpeibl. 3aKOH COXPAHEHUS 1
IIPEBPALIEHMS] SHEPTUHU B TEIUIOBBIX IPOLECCAX.

Hemoncmpayuu

1. HabmoieHue OpoyHOBCKOTO JIBUYKEHUSI.

. Habmonenue nuddysun.

. Habnroienue siBieHnii cMauMBaHus U KalWUISIPHBIX SIBJICHUI.

. Habnroienue TemnoBoro pacuvpeHus Ted.

. 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. Mojienu TEeIIOBEIX ABUTATENIEH.

Jlabopamopuvie padomol u onvimul

1. OnpITHI 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSL.

2. OneITHI MO BBIPAIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.

3. OnbIThI 10 HAOIIOJEHHUIO TEINIOBOTO PACIIMPEHUS ra30B, )KUJKOCTEH U TBEPABIX TE.

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. HabmroeHue u3MeHeH!sl BHYTPEHHEW SHEPTUH Tejla B pe3ysbTaTe TeIuionepeauu U padoThl BHEIIHUX
CHIL

8. VccnenoBanue sBIEHUS TEINIOOOMEHA MPU CMEIIMBAHUHU XOJIOJHON U TOpsiueii BOJIBI.

9. OnpeneneHne KOJIUYECTBA TEIUIOTHI, TOJIyYEHHOTO BOJON MPH TEMJI000MEHE ¢ HArpeThIM
METAITMYECKUM LIUIMHIPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nponecca ucnapeHus.

12. Onpenenenne OTHOCUTEIBLHON BIIAXKHOCTH BO3/1yXa.

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 snexTpuieckux 3apsaoB. B3aumonelictere 3apsbkeHHBIX Tel. 3akoH Kynona
(3aBUCUMOCTD CHJIBI B3aUMOICUCTBHUSA 3apSKEHHBIX TEJ OT BEJIMUMHBI 3apSAI0B U PACCTOSTHUS MEXKTY
Tenamu). DnekrTpuieckoe noje. Hanpsok€HHOCTh anekTpuyeckoro noss. [lpunnun cynepno3unuu
JNEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM ypoBHE). HocuTenu anekTpudeckux 3apsa10B. DIeMeHTapHbII
anekTpuueckuit 3apsaa. Crpoenue aroma. [IpoBOIHUKY U AUAIIEKTPUKHU. 3aKOH COXPAHECHUS
ANEKTPUUYECKOTO 3apsiia. DINEKTPUUECKUHN TOK. Y CIIOBUS CYLIECTBOBAHMSI SJICKTPHUUECKOT0 TOKA.
Hcrounuku nocTostHHOTO ToKa. J{elCTBHS 3JIEKTPUUECKOro TOKa (TEIJI0OBOE, XUMUUYECKOE, MArHUTHOE).
DJIEKTPUUYECKUH TOK B )KMAKOCTAX U razax. Jiekrpuueckas mnenb. Cuia Toka. DJIeKTPUUYECKOe
HanpsikeHue. ConpoTUBIIeHHE MPOBOJIHUKA. Y IENIbHOE CONPOTUBIICHUE BelllecTBa. 3akoH OMa 1is
yuactka nenu. [locienoBaTenbHoe U napajjielibHOE COeIMHEHNE IPOBOAHUKOB. PaboTa u MOLTHOCTD
AIIEKTPUUYECKOT0 TOKA. 3akoH /xkoyis - JleHra. DiIeKTpuuecKue enu 1 MoTpeOnuTeNn IeKTPUIeCKOi
sHepruu B ObITy. KopoTkoe 3ambikanue. [locrossHHbie MarHuThl. B3aumoielicTBUE MOCTOSIHHBIX MAarHUTOB.
MarunuTtHoe nojie. MaruHuTHoE 1osjie 3eMJIu U ero 3HaueHue Jist sku3Hu Ha 3emiie. OnbIT Dpcrena.
MarnutHoe 1ose 3J1eKTpudeckoro Toka. [lpuMenenune 3eKkTpoMarHuToB B TeXHUKE. [leficTBue
MarHUTHOTO TOJIsL Ha MTPOBOJIHUK C TOKOM. DJIEKTPOBUTATENb MOCTOSSHHOTO ToKa. Mcnonb3oBanue
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.

6. [IpoBOAHUKY U TUIIIEKTPUKHU.
7
8

N

. MozienrpoBaHue CUIIOBBIX JIMHUI 3JIEKTPUUECKOTO MOJIS.
. ICTOYHUKH IOCTOSIHHOTO 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 COIPOTUBIIEHUI.
15. B3aumopelicTBrE TOCTOSTHHBIX MarHUTOB.
16. MoaenupoBaHre HEBO3MOKHOCTH Pa3JeJICHUs MIOJIOCOB MarHUTa.
17. MoaenupoBaHre MarHUTHBIX MOJIEH MTOCTOSIHHBIX MarHUTOB.
18. OnbIT Opcrena.
19. MarauTHOE 10JI€ TOKa. DJIEKTPOMArHuT.
20. JleficTBME MarHUTHOTO I10JISI HA IPOBOJAHUK C TOKOM.
21. DnexTpoABUraTeNb MOCTOSHHOTO TOKA.
22. UccnenoBaHue IBIEHUS 3JIEKTPOMAarHUTHON MHIYKIUH.
23. Onsbitel Dapajes.
24. 3aBUCHMOCTb HAIIPaBJICHUs HHIYKIIMOHHOTO TOKA OT YCJIOBUI
€ro BO3HUKHOBEHUSI.
25. DneKTporeHepaTop MNOCTOSHHOIO TOKA.
Jlabopamopnwvie padbomovt u onvimul
1. OnbITH IO HAOIOIEHUIO STEKTPU3ALUH TEJI MHAYKIMEH U IPU COPUKOCHOBEHUH.
2. UccnenoBanue IEMCTBUS SJIEKTPUUECKOTO OIS HA TPOBOJHUKYU U JUAIEKTPUKH.
3. Coopka 1 mpoBepKa pabOThI AIEKTPUYECKON e MOCTOSIHHOTO TOKA.
4. 3mepeHne u peryJIMpoOBaHNE CHJIbI TOKA.
5. 3Mepenue 1 peryJInpoBaHue HaPsKEHNUS.
6. MccrnenoBanne 3aBUCMOCTH CHJIbI TOKA, HAYILETO Yepe3 PE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U
HaIpPsDKEHUS Ha PE3UCTOPE.



7. ONbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JJIEKTPUUECKOTO CONMPOTUBIICHUS TPOBOIHUKA OT €ro JUIHHBI,
IUIONIA/I TIOTIEPEYHOT0 CEUEHUs U MaTepHraia.

8. [IpoBepka npaBuiia CI0KEHUST HAPSHKEHUH TIPU MOCIEI0BATEIbHOM COSAMHEHUU ABYX PE3UCTOPOB.
9. IlpoBepka mpaBuiia AJisl CUIIBI TOKA MPH MAPAIICIIBHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI TEKTPHUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOpP.

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

12. UccnenoBanuie 3aBUCUMOCTH CUJIBI TOKA, UJIYILIETO YEpE3 JaMIIOUKY, OT HAIPsHKEHUS Ha HEl.

13. Onpenenenune KIIJI narpeBarens.

14. VccnenoBanrie MarHUTHOTO B3aUMOJCHCTBUS MMOCTOSIHHBIX MAarHUTOB.

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

16. UccnenoBanue 1eWCTBUS JIEKTPUUECKOTO 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 u3ydeHue padoThl AJIEKTPOABUTATEIS.

20. Uzmepenue KIIJI anexTpoaBUrareIbHOM YCTAHOBKH.

21. OnbITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3JICKTPOMArHUTHOM MHIAYKIIMU: UCCIEA0OBAaHUE U3MEHEHU I
3HAUEHUS U HAMPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 kaacce

Pa3nen 8. Mexanuyeckue siBJIeHUS

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOTO
JIBWKEHHs. PaBHOMEPHOE IPAMONIMHEHOE JBH)KEeHHE. HepaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE.
CpenHsis 1 MTHOBEHHAs1 CKOPOCTh TeJla IPYU HEPAaBHOMEPHOM JIBUKEHUH.

VYckopenue. PapHoyckopeHHOE npsMonuHeiHoe apmkenne. CBoooanoe naaenue. Onbite [amumnes.
PaBHOMepHOE ABHKEHUE TIO OKpYX)HOCTH. [lepuon u yacrtora obpamienus. JInHeiiHas 1 yriioBas CKOPOCTH.
LenTpocrpemurensHoe yckopenue. [lepsoiii 3akoH Herotona. Bropoii 3akon HeroTona. Tpetuit 3akoH
Herorona. [lpunuun cynepnosunuu cui. Cuna ynpyroct. 3akoH ['yka. Cuia TpeHus: cuja TpeHus
CKOJIBXKEHUSI, CUJIa TPEHUS MTOKOs, IPYyTrue BUABI TpeHUs. CHiia TSYKECTH U 3aKOH BCEMUPHOTO TSITOTEHUSI.
Yckopenue cBoboanoro naaenus. [IBuxenne mianet Bokpyr Conuna. [lepBas kocMudeckasi CKOPOCTb.
Hesecomocts u neperpy3ku. PaBHoBecue marepuanbHON TOUkd. AOCONIOTHO TBEPI0E Teno. PaBHOBecHe
TBEPOIO 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 cui TsxecTH, ynpyroctu, TpeHus. CBs3b SHEPTHH U PabOTHI.
[TorennmanbHast 3HEPTHS TENA, HOJAHATOTO HAJl MOBEPXHOCTHIO 3eMiIu. [loTeHIManbHas SHEPTUS CHKATOU
npyxkunbl. Kunernueckas sHeprusi. TeopeMa 0 KWHETUYECKON SHEPTUU. 3aKOH COXPAaHEHUsI MEXaHUYECKOM
SHEPIUH.

Hemoncmpayuu

1. HaGroenrne MexaHu4eCcKOTo JBMKEHHUS Tela OTHOCUTEIBFHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHUE NIyTE€H U TPACKTOPUI ABMKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTENILHO PAa3HbIX TEN OTCYETA.
3. U3mepenne cKkopoCTH U yCKOPEHUSI PSIMOJTUHEHHOTO 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. Iepemaya uMmysbCca MpH B3aUMOICHCTBHHA Tell.

11. TIpeoGpa3oBaHus SHEPTUU TIPH B3aUMOJICHCTBUH TETI.

12. CoxpaneHre UMIIyJIbCa IPU HEYIIPYTOM B3aUMOIEHCTBHH.

13. CoxpaHeHue UMITyabca Mpy aOCOTIOTHO YIIPYTrOM B3aUMOIEHCTBUU.

14. HaGmroeHue peakTUBHOTO JIBHYKEHUS.

15. CoxpaHeHre MEXaHHMUYECKOM SHEPTUU TIPU CBOOOTHOM MAJACHUU.

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. OmpeneneHue cpeHei CKOPOCTH CKOJIBKEHHS OpyCKa WIIH ABMKEHUS IapuKa M0 HAKJIOHHOM
TUIOCKOCTH.

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

4. UccnenoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHU TPU PaBHOYCKOPEHHOM JIBKEHHUHU 0€3 HauaIbHOI
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 CUITI HOPMAJIBHOTO JIaBJICHHUS.

7. Onpenenenne ko3 HUITUCHTA TPEHUSI CKOJIBKCHHUS.

8. OnpeneneHue )XECTKOCTH MPYKUHBL.

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

10. Onpenenenuie pabOThI CHITBI YIPYTOCTH TP MOABEME Ipy3a C UCIOIH30BAHUEM HETIOJBHIKHOTO U
MOJIBIKHOTO OJIOKOB.

11. 3y4eHue 3aK0Ha COXPAaHCHUS YHEPTUU.

Pa3nesn 9. Mexannueckue Koj1e0aHUsI M BOJIHBI

KonebatenbHoe nBmkenue. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUIl: IepUo/I, 4aCTOTa, aMILIUTY/Ia.
MareMaTHuecKuil 1 PY>KUHHBIA MasiTHUKA. [[peBpalienne sHepruu npy KoiedaTeIbHOM JIBUKCHHH.
3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc. Mexanuueckue BonHbl. CBoOCTBa
MEXaHU4eCKHUX BOJIH. [Ipo0sibHbIE M TONIEPEYHBIE BOJIHBL. [[JTMHA BOJIHBI U CKOPOCTh €€ pACIIPOCTPAHEHUS.
MexaHnueckue BOJHBI B TBEPJIOM Telle, CEHCMUUECKUE BOJIHBL. 3BYK. ' pOMKOCTB 3ByKa U BbICOTA TOHA.
Otpaxenue 3Byka. MHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu

1. Habmroienue xosnebaHuii Tei1 oA JeHCTBUEM CUJIbI TSKECTU U CUJIBI YIIPYTOCTH.

2. Habmroienue xonebaHuii rpy3a Ha HUTU U Ha MIPY>KUHE.

3. HaGnronenue BEIHYKIEHHBIX KOJIEOAHUN U pPe30HaHCa.

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

5. HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

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 MEpHOJa KOJIeOaHUH MPYKMHHOIO MasgiTHUKA OT MacChl rpy3a.

5. IlpoBepka HE3aBUCUMOCTH Iiepuo/ia KojaeOaHHii rpy3a, HOJBEIIEHHOT0 K HUTH, OT MaccChl Ipys3a.

6. OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD NIEpHOAa KoJeOaHul MPYKMHHOIO MasiTHUKA OT Macchl rpy3a
U KECTKOCTU NIPYKUHBI.

7. U3mepenne yckopeHus CBOOOHOTO TMaICHHUS.

Pa3znen 10. DnekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI

DNEKTPOMAarHuTHOE MoJj€e. DIEKTPOMAarHUTHbIE BOJIHBI. CBOWMCTBA 2JIEKTPOMAarHUTHBIX BoJH. [Ikana
3JIEKTPOMArHUTHBIX BOJIH. Vcoab30BaHNE 3JI€KTPOMAarHUTHBIX BOJIH JUISl COTOBOM CBSI3U.
DnexkTpoMarHuTHas npupoja csera. CkopocTs cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomol u onvimul

1. 3y4yeHue CBOMCTB 371€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOUIIBLHOTO TesedoHa.



Pa3nen 11. CBetoBble siBICHNUS

JlyueBasg monenb cBeta. crounnku ceta. [IpsiMonuHeitHoe pacnpocTpaneHue ceeta. 3armenusi CoiHIa u
JIyns1. Otpaxkenue ceta. [Inockoe 3epkano. 3aKOH OTPaXKEHUsI CBETA.

IIpenomnenue cBeta. 3aKoH npesomieHus cBera. [lomHoe BHyTpeHHee oTpaxkeHue cBera. Mcnons3oBanue
IIOJIHOTO BHYTPEHHETO OTPaXEHMsI B ONITUYECKUX cBeToBOAaX. JInnza. Xoxa myueil B inH3e. OnTuyeckas
cuctema (poroamnmapara, MUKpOCKOIIa U Teseckorna. ['1a3 kak ontuyeckas cuctema. banzopykocts u
JanbHO30pKOCTh. Pasznoxkenue 6enoro ceera B cuekTp. OnbiTel HetoToHa. ClokKeHne CeKTpabHbIX
uBetoB. [lucnepcus ceera.

Jemoncmpayuu

. [IpsimonuHeitHOE pacrpocTpaHeHHE CBETA.

. OTpaxkeHue cBeTa.

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

. [Ipenomiienue ceera.

. OnTryecKkuil CBETOBOI.

. XoJ my4eil B coOuparomieii JIuH3e.

. XoJ1 Ty4deil B paccerBaroIIe JIMH3E.

. [Tonyuyenue n3o0pakeHHi C MOMOIIBIO JTUH3.

. [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 YTJIa IPETOMIICHHUSI CBETOBOI'O JIy4a OT YyIJia MaJeHUs Ha TPaHUIe
«BO31yX—CTEKJIO.

4. Tony4yenue n300paxxeHUil ¢ MOMOIILIO0 COOMPAIOILIEH JTMH3BI.

5. Onpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYESCKON CHITBI COOMPAFOIICH JIMH3HI.

6. OnBITHI 110 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI 110 BOCIIPUATHUIO [IBETA MPEIMETOB TIPU X HAOIIOJCHUHU Yepe3 [IBETOBBIC (PHIIBTPHI.

O 0 1N DN B W —

Pa3znen 12. KBanToBble IBJIeHHS

OmneiTel Pezepdopaa u muianerapHas Mozaens atoma. Mogens atoma bopa. Ucnyckanue u norsouieHue
cBeta aToMoM. KBauThl. JIuHeiuaTeie criekTpbl. PaguoakTuBHOCTB. Ajb(a-, 0eTa- 1 raMMa-u3IydeHHUs.
Crtpoenue aToMHoro siipa. HykinonHas Mozens aToMHOTO siipa. M3otonsl. PaaroakTrBHbIE TpeBpalieHusl.
[Tepuon nomypacmnaga aTOMHBIX sAep. S AepHbIe peakuu. 3aKOHbI COXPaHEHMs 3aps10BOTO U MaCCOBOIO
yycelsl. JHEPrusl CBSA3M aTOMHBIX siiep. CBsA3b Macchl U SHEPruu. Peakium cunTesa u AeneHus siep.
Wcrounnku sHeprun ConHua U 3BE€31. SAnepHas sHepreTuka. [[eficTBUs paJuoaKkTUBHBIX U3yYE€HUN Ha
YKUBbIE OPTraHU3MBI.

Hemoncmpayuu

1. CrieKTpbl U3JIy4y€HUs U MOTJIOMIEHHUS.

2. CeKTpbl pa3InyHbIX I'a30B.

3. CriekTp BoAopo/a.

4. HabmoneHue TpekoB B kamepe Buibcona.

5. Pabora cuérurka HOHU3UPYIOIUX U3ITYYeHUH.

6. Perucrpanus usiny4eHus IpUPOAHBIX MUHEPATIOB U ITPOTYKTOB.

Jlabopamopnwvie padbomovt u onvimul

1. HaGmroieHue CIUTOIIHBIX M IMHEWYAThIX CIIEKTPOB U3TYUEHHUS.

2. UccnenoBanue TPEeKOB: M3MEPEHHE SHEPTUU YAaCTHUIIBI [0 TOPMO3HOMY IyTH (110 poTorpadusim).

3. I3mepeHue paguoakTUBHOTO (hOHA.
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IIVIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3VYJIbTATHI

Ilampuomuueckoe éocnumanue:

— IPOSIBJIICHUE UHTEpEca K HICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3NUECKOI HayKH;
— LIEHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB.

I'pasicoanckoe u 0yxo6HoO-HpagcmeeHHoe 60CRUMAHUE:

— FOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYXACHHH OOIECTBEHHO-3HAYUMBIX U 3TUYECKUX MTPOOIIEeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTOCTUKCHUN (PU3UKH;

— OCO3HaHHE BaKHOCTU MOPAJIbHO-3TUUYECKHUX MPUHLIUIIOB B I€ATEILHOCTH YUEHOTO.

Icmemuueckoe gocnumanue:

— BOCIIPUSITHE ICTETUUECKUX KauecTB (pU3NUeCcKOr HaAyKH: €€ TapMOHUYHOTO IIOCTPOEHUSI, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

Llennocmu nayunozo noznanus:

— OCO3HAHHE EHHOCTH (PM3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MIO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIOLIECH KYJIbTYPHI;

— pa3BUTHE HAyYHOU JIF0O03HATEIBbHOCTH, MHTEPECA K UCCIIEN0BATENBCKON JEATEIBHOCTH.
Dopmuposanue Kyiomypol 300p06ba U IMOUUOHATbHO20 0J1A20NOIYHUUA .

— OCO3HaHHe LIEHHOCTU 0e30MacHoro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, BAXKHOCTH
IIpaBUJI OE30M1ACHOTO TIOBEICHUS HA TPAHCIIOPTE, HA I0POrax, C AIEKTPUUECKUM U TEIJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— c(hOpMHPOBAHHOCTDH HaBBIKA pe(dICKCHH, IPU3HAHUE CBOETO MPaBa Ha OMIMOKY M TaKOTO )K€ IpaBa y
JIPYTOro 4eioBeKa.

Tpyooeoe éocnumanue:

— aKTHBHOE y4acCTHE B PEIICHUU MPAKTUYECKUX 3a7a4 (B paMKaxX CEMbH, IIKOJIbI, TOPOa, Kpasi)
TEXHOJIOTUYECKOH 1 COLMAIbHON HAIPABICHHOCTH, TPEOYIOUIMX B TOM YUCIIE M (PU3HUECKUX 3HAHUIA,
— HMHTEpeC K MPaKTUYECKOMY H3yUeHUIo Mpodeccuil, CBsI3aHHBIX C (PUIUKOM.

JKonozuueckoe eocnumanue:

— OpHEHTaIUs Ha MpUMEHEeHHe PU3NYECKUX 3HAHUN JJIs PelIeHus 3a7a4 B 00JIaCTH OKPY KaIolIeil cpepl,
IUTAHUPOBAHMSI TIOCTYIKOB U OLIEHKH UX BO3MOJKHBIX TOCJIEICTBUMN I OKPY>KAIOIIEH CpeIbl;

— 0CO3HaHMeE IMT00AIBHOTO XapaKTepa 3KOJIOIMYECKUX MPoOiIeM U MyTel UX peleHHUs.

Adanmayusa 00yuarowecoca K U3MEHAIOUUMCA YCIA0GUAM COUUANLHOU U NPUPOOHOUL CPEObl '

— NoTpeOHOCTh BO B3aUMOJICHCTBUY NPU BBIOJHEHUN UCCIIEIOBAaHUNA U POEKTOB (PU3HUUECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

— IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO 1EATEIbHOCTE;

— noTpeGHOCTh B ((OPMUPOBAHUU HOBBIX 3HAHUI, B TOM uncie GOpMyIUpoOBaTh €U, IOHATHS, TUIIOTE3bI
0 (pusmvecknx o0BEKTaX U SABICHUSIX;

— OCO3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00J1aCTH (PU3UKU;

— MJIAaHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHUIA;

— CTpeMJIEHUE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U IPUPO/IbI, 00IIECTBA M SKOHOMHUKH, B TOM YHCIIE
C UCTOJIb30BaHUEM (PU3NUECKIX 3HAHUM;

— OIIEHKAa CBOMX JICUCTBUN € yYETOM BIUSHUS Ha OKPYKAIOLIYIO Cpeay, BO3MOKHBIX IN100aIbHBIX
MIOCJIEICTBUM.

METAIIPEJIMETHBIE PE3VJIbTATHI

YHuBepcanbHble TO3HABATEIbHBIE IEUCTBUS

Bba3zoevie nozuueckue oeiicmeus .

— BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIC IPU3HAKU OOHEKTOB (SIBICHU);

— YCTaHaBJIUBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIINN, OCHOBAHUS JJI1 000OIICHUS U CPABHEHUS,
— BBISIBIISIT 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTprUBaeMbIX (DakTax, JaHHBIX U HAOTIOJCHHSIX,
OTHOCSIIIUXCS K PU3NYECKUM SIBJICHUSIM;

— BBISIBIISITh IPUYHUHHO-CJICICTBEHHBIC CBS3H MPU U3YUYEHUU (PU3NUYECKUX SIBICHUH U MPOIIECCOB; AeNaTh
BBIBOJIBI C UCIIOJIB30BAHNUEM JIEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH, BBIIBUTATh

TUIOTE3bI O B3aMMOCBS3SIX (PU3NYECKUX BEIHUNH;
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— CaMOCTOSTENIHO BBIOMPATh Croco0 perieHus yueOHoi pu3ndeckoi 3a1aun (CpaBHEHHE HECKOIBKUX
BapHaHTOB PEIlEHUs, 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 0000IIEHUS U BBIBOBI 10 pe3yibTaTaM IPOBEAEHHOTO HAOIIOICHNUS,
OTIbITA, UCCIICIOBAHMUS;

— MPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAK)KE BBIABUTATh
MPEIMOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c ungpopmaueir:

— MPUMEHSATH Pa3TUIHBIC METOIbl, HHCTPYMEHTHI U 3aIPOCHI TIPU TTOUCKE U 0TOOpe HH(POpMAIIUN WIH
JAHHBIX ¢ YIETOM MPEIOKEHHOW yueOHON (hDU3NIEeCKOi 3a1auu;

— aHaJIM3UPOBATh, CHCTEMATU3HPOBATh U MHTEPIPETHPOBATH HHPOPMAIUIO PA3IIUYHBIX BHIOB U GOPM
MpEeJICTaBICHHUS,

— CaMOCTOSITENIbHO BBIOUPATh ONTUMANIBbHYIO (OpMY MpeAcTaBIeHUs HHPOPMAIIUU U WILTIOCTPUPOBATH
perraeMble 3a/1a4u HECIIOKHBIMHU CXEMaMHU, TuarpaMMaMu, HHOU TpaduKoi 1 NX KOMOWHAITHSMHU.

YHuBepcanbHble KOMMYHHUKATUBHBIE JCHCTBUS

Oobuienue:

— B X0J1¢ 00CYXKIeHHs Y4eOHOTO MaTepualia, pe3yIbTaToB J1a00paTOPHBIX PabOT U MPOCKTOB 33]1aBaTh
BOIPOCHI IO CYILIECTBY 00CYKAaeMOi TeMbl M BBICKA3bIBATh UJICH, HAILIEJICHHbIC HA PEIICHUE 3a]a41 U
nojiepxaHue 0J1aroxenaTeIbHOCTH OOIICHHUS;

— COMOCTABJIATh CBOU CYXKICHHS C CYKIECHUSMU JIPYTUX YUaCTHUKOB JUANIOTa, OOHAPYKUBATh pa3Iuiue U
CXOJICTBO ITO3HIIHH;

— BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

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

Coemecmnasn desmenvnocms (compyoHuuecmeo):

— MOHUMATh U UCIONIB30BaTh MPEUMYIIECTBA KOMaHIHOW U MHAUBUAYAIbHON pabOThI IPU PEIICHUH
KOHKPETHON (pU3HYECKOM MpoOIeMBbl;

— NPUHUMATh 1IEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh JEHCTBUSA 110 €€ TOCTUKEHUIO:
pacrpenenaTb poyik, 00Cy aaTh IPOLECCH] U Pe3yabTaThl COBMECTHOM paboTHI; 00001IaTh MHEHUS
HECKOJIbKHX JIHOJIEH;

— BBIMOJHATH CBOIO YacCTh PabOTHI, IOCTUTAs KAYECTBEHHOT'O Pe3yibTaTa M0 CBOEMY HaIllpaBJICHUIO U
KOOPJUHUPYS CBOM JACUCTBUS C APYTUMH YJI€HAMU KOMAaH/IbI;

— OLICHMBATh Ka4€CTBO CBOETO BKJIAJIa B OOIIHMI MPOAYKT IO KPUTEPUIM, CAMOCTOSITEIIBHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHUS.

YHuBepcalbHbIE PETYJIATUBHBIE NEUCTBUS

Camoopzanusayusn:

— BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M YUE€OHBIX CUTYalUsAX, TPEOYIOUINX JJIS peIIeHus] PU3NUECKUX
3HAHWI;

— OPUEHTHPOBATHCS B PA3JIMYHBIX MOIX0/1aX MPUHATHUS peIIeHUH (MHANBUIYAIbHOE, IPUHATHE PEILICHUS
B IpyIIe, IPUHITHE PEIIEHUH TPYIIOo);

— CaMOCTOSITENIEHO COCTABJISTh AITOPUTM pellieHns (PU3NYEeCKOH 3a1a4K WM TUIaHA UCCIIEIOBAHUS C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpejiaraeMble
BapHaHThI PELICHMUI;

— Jlenath BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxoumpons (pegpnexcusn):

— JIaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeJyiaraTh MIaH e€ H3MEHEHUS;

— OOBSICHATh NPUYMHBI JOCTHKEHUS (HEJOCTHKEHHUS) PE3yIbTaTOB JIEATEIIbHOCTH, J1aBaTh 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;

— OLICHMBAaTbh COOTBETCTBHUE PE3yJIbTaTa LEIN U YCIOBUSM.

Imoyuonanvrvlii 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 XUMHUYECKUE SBJICHUS; HAOI0/IEHUE, SKCTIEPUMEHT, MOJIETIb,
THIIOTE3a; eAMHULBI (PU3NYECKUX BEIMYMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BelecTBa (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 HEPrun) 1Mo ONKUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHHE;

— pacro3HaBaTh NPOSBICHUE U3YYEHHBIX (PM3MUECKUX SBJICHUN B OKPYXKAIOIIEM MHUPE, B TOM YHCIIE
dbusnyeckue BICHUS B IPUPOE: PUMEPHI IBIXKEHUS C PA3TUYHBIMU CKOPOCTSIMH B KUBOM M HEKUBOM
IpUPOJIE; ACHCTBUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSIHUE aTMOC(HEPHOTO AaBICHUS Ha )KUBOM
OpraHu3M; TUIaBaHUE PHIO; phIUary B TEJ€ YeIOBEKa; MPU 3TOM MEPEBOJAUTDH 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
(U3UYECKUN CMBICIT UCTIONB3YEMBIX BEIMUMH, UX 0003HAYCHUS U €AMHUIIBI (PU3NYECKUX BETUYHH,
HAXOJUTh (POPMYIIBI, CBA3BIBAIOIINE TAaHHYIO PU3NYECKYIO BEIUYMHY C IPYTUMH BEIMYNHAMH,

CTPOUTH rpadMKN U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U MPOIIECCHI, UCIIONb3Ys MPAaBHIIA CIOKESHUSI CUTT
(Bmosb ogHOM npsAMOit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesa, MpaBUIo paBHOBECHS pplyara
(6110Ka), «30J710TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHUUECKOM SHEPTUU; IPH STOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMChIBaTh €M0 MaTEMaTHUYECKOE BhIPAXKEHHUE;

— 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 W3Y4EeHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUH,
bu3nyecKuX 3aKOHa U 3aKOHOMEPHOCTH;

— pemiath pacu€THbIC 3a7a4u B 1—2 neicTBHS, UCTIONB3Ys 3aKOHBI i (POPMYITBI, CBSI3BIBAIOIIHE
¢duznyecKkne BEIMYUHBI: HA OCHOBE aHallM3a YCJIOBUS 3ajau 3allUChIBaTh KPATKOE yCIOBHE, MOJICTABISATh
dbuznyecKue BENUYUHBI B (OPMYIITBI M MPOBOIUTE PACYETHI, HAXOAUTH CIIPABOYHBIE JAHHBIE, HEOOXOIUMBbIE
JUISL pEIIeHHUs 3a]1a4, OLIEHUBATh PEATUCTUYHOCTh MOTYYeHHON (U3NUYECKOI BEIINYNHBL;

— pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOXXHO PEIIUTh IIPU MOMOIIY (PU3NIECKUX METOJIOB; B OMMMCAHUU
HCCJIEIOBAHMSI BBIJCNIATDH ITPOBEPSEMOE MPENIO0NIOKEeHNE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH
MOJTyYEHHBIN Pe3yNbTaT, HAXOIUThH OIIUOKHU B XOJI€ OTbITA, IENaTh BEIBOJIBI I10 €70 Pe3yIbTaTaM;

— TPOBOUTH OIBITHI IO HAOIOJAECHUIO (PU3NUECKUX SBIICHUN WU HU3UIECKUX CBOMCTB TEII:
dbopMynupoBaTh MPOBEPSEMBbIC IPEIOIOKEHHS, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOTO 000PYI0OBaHHUSI,
3aIMKChIBaTh XO/1 ONbITa U (POPMYITHPOBATH BHIBOABL;

13



— 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 UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOM (PM3NUECKOM 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/IU CONIPUKOCHOBEHHUS TE€N; CUJIbl YIIPYTOCTU OT YJUIMHEHUS IIPYKUHBL;
BBITAJIKMBAOILEH CUJIBI OT 00bEMA MOrPYKEHHOHN YacTH Tella U OT IVIOTHOCTH KHUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJla, OT INIyOHMHBI, Ha KOTOPYIO MOTPYXKEHO TEJI0; YCIOBUH IJIaBaHUS TEI,
YCIIOBUH PaBHOBECHS pbluara u 0J0KOB); y4aCTBOBATh B INIAHMPOBAHUN Y4eOHOIO UCCIIEI0BaHHUA,
cOOMpaTh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIEAYS MPEII0KEHHOMY TUIaHy, (UKCHPOBATH PE3YJIbTAThI
HOJy4EHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMUYUH B BUJIE MTPEIOKEHHBIX TaOIUL] U rpauKOB, JeIaTh
BBIBO/IbI 110 pPE3YJIbTaTaM UCCIIEJOBAHMUSI;

— IPOBOJUTHh KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEUYMH (IUIOTHOCTh BELIECTBA )KUJKOCTU U TBEPIOTO
TENa; CUjla TPEHUS CKOJIbKEHUS; 1aBJIEHUE BO3/1yXa; BHITAJIKMBAIOLIAs CUJIA, IEHCTBYIOIIAsl HA
HOrpyKEHHOE B JKUAKOCTh T€J0; KO3(PPULUEHT MOJIE3HOr0 AEHCTBUS IPOCTHIX MEXAaHU3MOB), CIIEys
NPEUIOKEHHON MHCTPYKIIUH: TIPH BBITIOJTHEHUU U3MEPEHUN COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY H
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
(¢u3nUecKrx 3HaHUH B MOBCETHEBHOM JKU3HU I oOecrieueHus: 0€30MacHOCTH MPU 00pallieHU

¢ MpUOOpaMH U TEXHUIECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3I0POBBS H COOIIOICHHSI HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOILEH CPELE;

— OCYUIECTBJIATH OTOOpP NCTOYHUKOB MH(pOpMaluu B ceTh IHTEpHET B COOTBETCTBUU C 33/1aHHBIM
IIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUMN U IIYTEM CPAaBHEHUS PA3JIMYHBIX HICTOYHUKOB
BBIIETIATH HHPOPMALMIO, KOTOPAs SIBJISETCS IPOTUBOPEUNMBOM UM MOXKET OBITh HEJOCTOBEPHOI;

— UCIMOJIb30BaTh MPH BBHINOIHEHUN YUEOHBIX 3a/laHUI HAyYHO-TIONYJISIPHYIO JIUTEpaTypy Hpru3HuecKoro
CoJIepKaHus, CIIPaBOYHbIE MaTepHalIbl, peCypchl ceTH VIHTepHeT; BiaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHusl HHPOPMALIUHU U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

— c03/71aBaTh COOCTBEHHbIE KpaTKUE MMUCbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE 2—3 MCTOYHUKOB
uHpOpMaLUu GU3NUECKOTO COJIEPKaHMs, B TOM YUCIIe MYOJINYHO J1eNaTh KpaTKue COOOIIEHUs O
pe3ysbTarax MpOEeKTOB WM Y4eOHBIX UCCIIEJOBAHMIA; TPH 3TOM I'PaMOTHO HCITI0JIb30BATh N3YYEHHBIN
NOHATUIHBIN annapaT Kypca (PU3HMKH, COITPOBOKAATH BBICTYIUICHUE MPE3eHTaLNeH;

— IIPH BBINOJIHEHNUHU YYEOHBIX TPOEKTOB U MCCIEA0BAHUN paclpeaensaTh 00S3aHHOCTH B TPYIIE B
COOTBETCTBUU C ITOCTABJIICHHBIMU 33/1a4aMH, CJIEAUTH 3a BBHIIIOJHEHUEM IUIaHA IEHCTBUM, aIeKBaTHO
OLICHUBATh COOCTBEHHBIH BKJIa/l B JA€STEIbHOCTb IPYIIIbI; BBICTPAaUBaTh KOMMYHUKAaTUBHOE
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)KEHUE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUINUECKHE U aMOP(HBIE Tella, HACBIIICHHBIN U HEHACHIIIEHHbIH
nap, BIa)KHOCTb BO3/1yXa; TEMIIEPATypPa, BHYTPEHHSA DHEPT U, TEIJIOBOM JIBUIaTENb; dJI€MEHTAPHBIN
JNEKTPUYECKUH 3apsijl, JIIEKTPUYECKOE 110JI€, IPOBOJIHUKH U AUDIEKTPUKH, IOCTOSHHBIN DJIEKTPUYECKUN
TOK, MATHUTHOE II0JIE;

— pa3nuyath sBJICHUS (TEIIOBOE PACIIUpPEHHE/CKaTHe, TEIIoNepeaya, TEII0BOe paBHOBECHE,
CMa4MBAHHE, KATUJUIAPHBIC SIBICHUS, HCIIAPCHNUE, KOHICHCALNS, TUIABJICHUE, KPUCTAJUIN3ALNS
(oTBepaEBaHUE), KUIIEHHE, TEILIONEpeaaya (TEIUIONPOBOIHOCTb, KOHBEKIHS, H3IIy4EHUE); DIIEKTPU3aLUs
TeJI, B3aUMOJICHCTBUE 3apsA/I0B, ACHCTBUS 2JIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMBbIKAHNE, B3aMMOCHCTBHUE
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MarHuTOB, I€HCTBUE MAarHUTHOTO 10JIs1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas MHAYKIHS) IO
OINMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pu3nueckoe
SIBIICHUE;

— PAacro3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3MUECKUX SABJICHUN B OKPYXAIOIIEM MHUPE, B TOM YUCIIE
¢du3nUeckre sIBICHUS B IPUPOJIE: TTOBEPXHOCTHOE HATSKEHUE U KalMJUISIPHBIC SBJICHUS B IPUPOJE,
KpHCTaJlIbl B ipupoze, u3nydenue ConHua, 3aMep3aHue BoA0EMOB, MOPCKHE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa,

UHesl, CHeTa; 2JIeKTPUYECKUeE SIBICHUS B aTMoc(epe, 3IeKTPUUYECTBO KUBBIX OPraHM3MOB; MarHUTHOE 110J1€
3emuH, ApeiQ MoocoB, poIb MArHUTHOTO TOJIS JUIS KHU3HHU Ha 3eMile, MOJIIPHOE CUSHUE; TIPH 3TOM
HEePEeBOJUTH MPAKTHUECKYIO 33a/1a4y B yU€OHYIO, BBIJEIATh CYILIECTBEHHbIE CBOMCTBA/IPU3HAKU
(bu3nUeCKUX SBICHHIA;

— OIUCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3HUECKHUE SABICHUS, UCTIONb3YS (PU3NUECKUE BEIMUUHBI
(TeMmieparypa, BHYTPEHHSs1 SHEPTUs, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTD BEILIECTBA, YEIbHAS
TEIUIOTA IUIABJIEHHUS, YAeIbHAasl TeIUIOTa NapooOpa3oBaHus, yeabHas TeIUIOTa CropaHus TOIUINBA,
K03(pPHUILIMEHT MMOJIE3HOTO JACHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIAYKHOCTh BO3/IyXa,
JIEKTPUUECKUH 3apsi, CUJIa TOKa, JEKTPUYECKOE HaIIPSKEHHE, COIPOTUBIICHHE ITPOBOIHUKA, YIEIbHOE
COIIPOTHBIICEHUE BELIECTBA, pa0b0Ta U MOIIHOCTb JIEKTPHUECKOTO TOKA); IPU OMMCAHUU TPABUIBHO
TPaKTOBaTh (PU3MUYECKHUI CMBICI UCIOIb3YEMBIX BEIMYMH, 0003HAYECHUS U €JMHULIBI (PU3NUYECKUX BEJINYMH,
HaXOJUTh (POPMYJIbL, CBSA3BIBAIOIIME TAHHYIO (U3NYECKYIO BEJIMUMHY C APYTUMH BEJIMYMHAMMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYNH;

— XapaKTepu30BaTh CBOMCTBA T, (PU3MUYECKHE SABJICHUS U MPOLIECCHI, UCIIOJIb3YsI OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYTIEPIO3UINH Mol (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHus 3apsia, 3akoH OMa Ajis yyacTka 1enH, 3aKoH Jxoymns—
JleHna, 3aKOH COXpaHEHHS PHEPTUU; TIPU 3TOM J]aBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh
€ro MaTeMaTU4eCKOE BBIPAKCHUE;

— OOBSCHATH (PU3NYECKHE TPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCIIC M B KOHTEKCTE CUTYalluid PaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BbISABIATh IPUUMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH 00BbsICHEHHE U3 1—2
JIOTMYECKUX 1IaroB ¢ 0Oopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHOB
WJIN 3aKOHOMEPHOCTEH;

— pemartb 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 331a4U, BBIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIE /1JIs €€ pelIeHus,
IPOBOJUTH PAcUYEThl U CPAaBHUBATH MOJIyY€HHOE 3HauUeHHe (PU3MUECKON BEIMYMHBI C U3BECTHBIMU
JTAaHHBIMU;

— pacno3HaBaTh NpoOIEMbl, KOTOPBIE MOXKHO PEIIUTh MPH MOMOIIHN (PU3NIECKUX METOJIOB; UCIIOb3YsI
OIMCAHNE UCCIIEJOBAHMSI, BBIICISATH IPOBEPSIEMOE IPEAIOI0KEHNE, OLIEHUBATh IPABUIIBHOCTD

NOpsIIKa IPOBEEHUS UCCIIEN0BaHNUs, 1€TaTh BbIBOBI;

— MPOBOJUTH OMBITHI 10 HAOIIOJEHUIO GU3NYECKUX SIBICHUHN WK (PU3HMUECKUX CBOWCTB Tel
(KanuJUIIpHbIE SBJICHMS, 3aBUCMOCTb JIaBJIEHUS BO3/lyXa OT ero 00bEMa, TeMIIEpaTyphl; CKOPOCTH
MpoIliecca OCThIBAaHUS/HArPEBAHUS PU U3JIYYCHHUH OT 1[BETA U3JTY4arOei/IOTJIONIA0NIeH TOBEPXHOCTH;
CKOPOCTb MCIIAPEHUS BOJBI OT TEMIIEPATYPHI )KUJIKOCTH U IUIOIAAN €€ NOBEPXHOCTH; MIEKTPU3ALUs TN U
B3aMMOJICHCTBHE IEKTPUUECKUX 3apsI0B; B3aUMOAEHCTBUE OCTOSHHBIX MarHUTOB, BU3yaIu3alys
MarHUTHBIX M10JIEH TIOCTOSIHHBIX MAarHUTOB; IEHCTBUSI MAarHUTHOTO I10JIsI HA IPOBOAHMK C TOKOM, CBOMCTBA
3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOIBUTaTelIs TIOCTOSIHHOTO TOKAa): (OPMYJIMPOBATh MIPOBEPSEMBbIE
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 UCCIIEI0BAaHNE 3aBUCHMOCTH OJHON (PU3NYECKOM BETMYMHBI OT APYToi ¢ HCIOJIb30BaHUEM
IPSIMBIX U3MEPEHNUN (3aBUCUMOCTD CONIPOTUBIIEHUS TPOBOAHMKA OT €T0 JJIMHBI, TUIOIIAIN TIONIEPEYHOTO
CEUEHHUS U yJEIBbHOTIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA; CHIIBI TOKA, UAYIIETO Yepe3 MPOBOIHUK, OT
HaNPsDKEHUS Ha MPOBOJIHUKE; UCCIIEI0OBAaHUE MTOCIIEI0BATEIBLHOTO U ApPaAJIJIEIbHOTO COEMHEHUN
IIPOBOJHMKOB): MJIAHUPOBATh UCCIIEI0BaHUE, COOMPATh YCTAHOBKY U BBIIIOJHATH U3MEPEHMUSI, CIELYsI
IPEeI0KEHHOMY TUIaHy, (PMKCUPOBATh PE3yJIbTAThl MOJYYEHHOM 3aBUCUMOCTHU B BUJI€ TaOIUIl M IpaUKOB,
JieN1aTh BBIBOJIBI IO PE3Y/IbTaTaM UCCIIEIOBaHUS;
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— IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKHUX BEMYMH (yAeIbHAs TEIIOEMKOCTh BEIIECTBA,
CONPOTHBIIEHUE MPOBOAHUKA, PA0OTa U MOITHOCTb HJICKTPUUECKOTO TOKA): TUIAHUPOBATh U3MEPEHHS,
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIeysl PEI0KEHHON HHCTPYKIIMU, M BHIYUCIIATH 3HAUCHHE
BEJINYNHBI;

— 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, CUETUUK DIIEKTPHUECKON SHEPTUH, HIICKTPOOCBETUTEIbHBIE TIPHOOPHI, HATPEBATEIbHbIC
AIIEKTPONPUOOPHI (IPUMEPBI), HNEKTPUIECKHE 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 (3KUJAKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb
BHYTPEHHETO CTOPaHMUsI, YJIEKTPOCKOII, PEOCTAT); COCTABIATH CXEMBI 3JICKTPHUYECKUX LIETIeH C
NOCJIEI0BATENbHBIM U TTApaJUIETbHBIM COSIMHEHUEM AIIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUCHUS
9JIEMEHTOB JICKTPHUUECKHX LIEHeH;

— IPUBOAUTH MPUMEPBI/HAXOAUTh HHPOPMALIUIO O IPUMEPaAX MPAKTHUECKOTO UCTIONH30BAHUS
(u3MYeCKUX 3HaHUI B IIOBCEAHEBHOMN JKU3HU JUIs 0OecnedeHns: 0€30IacHOCTH IPU 0OpaleHUH ¢
npuOOpaMH U TEXHUYECKHMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS H COOJIIOICHHSI 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,
KOTOpas SABJSIETCS IPOTHBOPEUNBON HIT MOYKET OBITh HEJJOCTOBEPHOM;

— UCTOJIB30BATh MPH BBHITIOTHEHUN YIEOHBIX 3a/IaHII HAYYHO-TIONYJISIPHYIO JTUTEPATypy (PU3HUECKOTO
COZIep’KaHMs, CIIPaBOYHBIE MAaTEPHANbI, pecypchl cetn MHTepHeT; BiIageTs npuéMamMyu KOHCIIEKTHPOBAHHUS
TEKCTa, mpeoOpa3oBaHusi HHPOPMALIUU U3 OJHON 3HAKOBOUW CUCTEMBI B JPYTYIO;

— C03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPATKHE YCTHBIE COOOIIEH s, 000011ast ”HPOPMAIIHIO U3
HECKOJIbKUX UCTOYHUKOB (PH3UYECKOTO COJEPIKAHMS, B TOM YHCIIE MyOJIMYHO MPEICTABIATH PE3YIIbTaThI
IPOEKTHON HMJIM UCCIIEJOBATEIbCKOM JIESTEIBHOCTH; IIPU 3TOM TPAMOTHO UCIIOIb30BATh N3YUCHHBIH
MOHSATUIHBIN anmapaT Kypca (U3HKH, COITPOBOKIATH BBICTYIUICHUE TIPE3EHTAIINEH;

— IPHU BBINOJIHEHUH YYEOHBIX POEKTOB M UCCIIEA0BaHUHN (PU3MUECKUX MPOLIECCOB paclpeensTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUH C TIOCTABIIEHHBIMH 3a/1a4aMH, CJICIUTH 32 BBHITIOJTHEHUEM

TUIaHa JIeHCTBUI U KOPPEKTUPOBATH €0, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/1 B AEATEIbHOCTD
TPYIIIBI; BRICTPAaBaTh KOMMYHHUKATHBHOE B3aMMOCHCTBHUE, TPOSBIISSl TOTOBHOCTH pa3peniaTh
KOH(JIUKTBI.

9 kamacce

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00yJarOIINXCs
YMEHHMN:

— HCII0JIb30BATh MOHATHS: CUCTEMa OTCUYETA, MaTepUaIbHas TOUKA, TPAEKTOPHUsl, OTHOCUTEILHOCTD
MEXaHUYECKOro JBMKEHUS, nedopmanus (ynpyras, niacTudeckas), TpeHHe, IEHTPOCTPEMUTEIbHOE
YCKOPEHHUE, HEBECOMOCTb U MEPErPy3KH; LEHTP TSKECTH; AOCOIIOTHO TBEPJIOE TEIIO, IEHTP TAKECTU
TBEPJIOTO Tella, pABHOBECUE; MEXaHUYECKHE KOJIeOaHNs U BOJHBI, 3BYK, HH(PPA3BYK U YJIbTPa3BYK;
3JIEKTPOMAarHUTHbIE BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaTbHO30PKOCTb,
CHEKTPBI UCITYCKAaHUS U TOTJIOIIEHHS; alb(a-, 6eTa- U raMMa-u3aydeHus, H30TOIIbI, SJIepHasi SHEPreTUKa;
— pa3Iny4ath SBJIECHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MIPSIMOJIMHENHOE IBUKEHHUE, PABHOYCKOPEHHOE
NpSMOJIMHEHHOE BU)KEHUE, CBOOOIHOE Ma/IeHUE TeJl, PABHOMEPHOE JIBUKEHHE TI0 OKPYKHOCTH,
B3aUMO/ICIICTBHE TeJl, pEaKTUBHOE JIBUKEHUE, KoJleOaTeIbHOe IBUKEHNE (3aTyXalOLIMe U BbIHYXK/ICHHBIE
KoJIeOaHus1), pe30HAHC, BOJIHOBOE JIBUKEHUE, OTPAXXEHUE 3ByKa, IPSAMOJIMHEIHOE pacpocTpaHeHHe,
OTpa’K€HHE U MPEJIOMIICHHE CBETA, IIOJTHOE BHYTPEHHEE OTPa)KEHUE CBETA, Pa3JIoKEeHUE OeJIoro cBera

B CIIEKTP U CJIOXKEHHUE CIIEKTPAJIbHBIX 1IBETOB, IUCIIEPCHSI CBETA, ECTECTBEHHAS PaJIMOAKTUBHOCTD,
BO3HHUKHOBEHUE JINHEWYATOT0 CIEKTPa U3JIyueHUs1) 110 ONMHMCAHUIO UX XapaKTePHbIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JJTaHHOE (PU3NUECKOE SBICHUE;

— pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PU3UUECKUX SIBJICHUN B OKpYXKAIOIIeM MUpE (B TOM YHUCIIE
¢du3uUecKue sIBIEHUS B IPUPOJIe: MPUIIMBBI U OTJIMBBI, IBMKeHHUE M1aHeT COTHEUHOW CUCTEMBI,
PEaKTUBHOE IBHYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB JKUBOTHBIMHU, 3€MJICTPSCEHUE,
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ceiicMu4ecKue BOJHBI, IIyHAMH, 3XO0, [[BETA TeJl, ONTHYECKUE SABJICHUS B IPUPOE, OMOIIOTHYECKOE
NEHCTBHUE BUIANMOTO, YIbTPA(PHOIETOBOTO U PEHTTEHOBCKOTO U3TyUYCHU; €CTECTBEHHBIN PaIiOaKTHBHBIN
($oH, KOCMUYECKHE JIyuH, paIMOAKTUBHOE U3ITyYCHHE PUPOIHBIX MUHEPAJIOB; ICHCTBHE PAJUOAKTUBHBIX
U3Iy4E€HUH Ha OPraHU3M YeJI0BEKa), IPU ATOM MEPEBOAUTH IPAKTUYECKYIO 331a4y B y4eOHYI0, BBIIEIATh
CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKU (PU3UUECKUX SBIICHUIA;

— OIUCHIBATh U3yUYEHHBIE CBOMCTBA Te U (PU3UUYECKHUE SABICHUS, UCTIONb3YS (PU3NUECKUE BETUUUHBI
(cpenHsist © MTHOBEHHAsl CKOPOCTH TeJla IIPU HEPABHOMEPHOM JABM)KEHUH, YCKOPEHHE, IEPEMELLIEHUE, 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, TOTEHIMANIbHASL SHEPTHsl CKATOM MPYKUHBI, KHHETUYECKast

SHEPT U, MOJIHAS MEXaHWYEeCKasi SHEPTHsl, IEPUOJI M YacTOTa KoJeOaHui, JUTMHA BOJHBI, TPOMKOCTB 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, MI0KA3aTeb IPEJIOMIIEHHUS CPE/Ibl); IPU ONMCAaHUU IIPABUIBHO TPAKTOBATh
(u3nUeCKUil CMBICIT UCIIOJIb3YEMBIX BEJTHYNH, 0003HAUCHUS U €AUHUIIB (PU3UUIECKUX BEITHMUNH, HAXOIUTh
(opMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUYUHY C JPYTUMHU BEIMYUHAMU, CTPOUTH I'paduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

— XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUe ABICHUS U IPOLECCHI, UCIIOJIb3YsI 3aKOH COXPaHEHHS
SHEPIrUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHIUI CYNEPIIO3ULIUN CUJI, IPUHLIUII OTHOCUTEIBbHOCTH
["anunest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHbBI OTPAXKEHUS U IIPEJIOMIICHUS CBETA,
3aKOHBI COXPaHEHMsI 3apsI0BOTO U MACCOBOI'0 YMCEJI IPU SACPHBIX PEAKLUAX; IPU 3TOM JaBaTh
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 O0OBsICHEHHE U3 2—3
JIOTMYECKUX I1aroB ¢ ONOPOM Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SBICHUH, (PU3HMUECKUX 3aKOHOB
WU 3aKOHOMEPHOCTEM;

— pewarth pacy€THbIC 3a7auy (ONMUpPArOIIUEcs Ha CUCTEMY U3 2—3 ypaBHEHUIl), HCII0JIb3Ysl 3aKOHBI U
¢dopmyIbl, cBA3bIBaIOIINE (U3NIECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33/1a4M 3aIHChIBATh
KpaTKoe YCJIOBHE, BBISIBIIATh HEJIOCTAIOIINE MM U30BITOYHbIE JaHHbIE, BEIOUPATh 3aKOHBI U (hOPMYIIbI,
HE0OXOUMBIE I PEILIECHUs, IPOBOINUTh PACUETHI U OLIEHUBATh PEATUCTUYHOCTD

HOJY4EHHOT0 3HaYeHUs (PU3NYECKON BETMUHHBI;

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

NOpsi/IKa IPOBEJCHUS HCCIIeI0BaHus, 1€JaTh BbIBObI, MHTEPIIPETUPOBATh PE3YJIbTAaThl HAOIIOIEHUN 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 MAccChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTY/IbI MaJIbIX
KoJIeOaHUH; MPAMOJIMHEHHOE PaCIPOCTPaHEHUE CBETa, pa3jiokKeHne O0eIoro cBera B CIEeKTpP; U3yUeHue
CBOMCTB M300pakeHUs B TJIOCKOM 3€pKajie U CBOMCTB M300pakeHHs IIpeIMeTa B COOMPAIOIIEH JINH3E;
HaOJIr0IeHNE CIUIONIHBIX M IMHEWYAThIX CIIEKTPOB U3ITy4eHHsI): CAMOCTOSTENIbHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 000PYAOBAHUS; ONTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIMPOBATH BHIBOIBI;
— MPOBOJUTH MTPH HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONPEeNss Cpe/iHee 3HaUCHHe
u3MepsieMol BeTu4MHbI ((POKyCcHOE paccTosiHuEe coOMparolel JIMH3bI); 000CHOBBIBATh BHIOOP criocoda
U3MEPEHUs/U3MEPUTENILHOTO TPUOopa;

— MPOBOJUTH HCCIIET0BAHUE 3aBUCUMOCTEN (DU3HUECKUX BEJIMYUH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN
(3aBHCHMOCTB IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBIKEHUH 0€3 HauaJbHON CKOPOCTH; IepHo/Ia
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 PE3YJIbTAThl MOJyYEHHOU 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C YUETOM
3aJJaHHOH MOTPELTHOCTH U3MEPEHUH B BUJIE TaOIHUIl ¥ TPpaUKOB, JIeNIaTh BBIBOJIBI IO pe3ysIbTaTaM
UCCJIEJIOBAHUS,

— MPOBOJIUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BETUUMH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tela MpH
PaBHOYCKOPEHHOM JIBH)KEHHUHU, YCKOPEHHE CBOOOHOTO MaIeHUs, )KECTKOCTD NMPYKUHBL, KOAPHULIUEHT
TPEHUs CKOJILKEHUS, MEXaHn4ecKasi padoTa U MOIIIHOCTh, YaCTOTA U MEePHO KoJeOaHUi MaTeMaTHUECKOTO
U TIPY’KHUHHOTO MasiTHUKOB, ONTHYECKAasl Crjla COOMpAroLIeil IMH3bI, paJOaKTUBHBIN (OH): IUIAHUPOBATH
U3MEpPEHUs; cOOMpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIIAYS MPEATI0KEHHON
MHCTPYKLINH; BBIYUCIIATH 3HAUYCHUE BEJIMYMHBI U aHAJTU3UPOBATh M1OJIyYEHHBIE PE3YJIbTAThI;
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— co0uro1aTh MpaBHiia TEXHUKH 0€30MacHOCTH MpH padoTte ¢ 1a00paTOPHBIM 000PYIOBaHHEM;

— Pa3In4aTh OCHOBHBIE IPU3HAKU U3YUYEHHBIX (PU3MUECKUX MOJeel: MaTepuanbHas TOUKa, aOCOIIOTHO
TBEPI0E TENO, TOYSUHBIN NCTOUHUK CBETA, JIy4, TOHKAs JINH3A, IJIaHEeTapHas MOJIeIb aTOMa, HYKJIOHHAs
MO/JIENIb aTOMHOT0 s171pa;

— XapaKTepu30BaTh MPUHIUIBI ICHCTBHS N3YUYEHHBIX TPUOOPOB U TEXHHUUECKUX YCTPOICTB € OMOPO 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 M HEOOXOAUMBbIEe (PU3NYECKHE 3aKOHOMEPHOCTH;

— UCTOJIB30BATh CXEMBI M CXeMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUECKUX YCTPOMCTB, H3MEPUTEIBHBIX
IpUOOPOB U TEXHOJIOTHYECKUX ITPOLIECCOB IPU PELICHNH Y4eOHO-IIPAaKTUYECKUX 3a]1a4; ONTUYECKUE CXEMBI
JUISL IOCTPOCHUS N300payKEHH B TUIOCKOM 3€pKaJie M cOOMPAIOIIEH JTHH3E;

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

— OCYILECTBJIATh MOMCK MH(POPMALUHU (PU3HUECKOTO coJepKaHus B ceTu IHTepHeT, caMOCTOSTEIbHO
(GopMynHpyst TOUCKOBBIN 3aIIPOC, HAXOAUTH ITYTH OTIPENIEICHUS TOCTOBEPHOCTH TOITY4EeHHON
UH(POPMALIMU HA OCHOBE UMEIOIIMXCS 3HAHUHN U JIONIOJHUTEIbHBIX UCTOYHUKOB,;

— UCIMOJIb30BaTh NPH BBIIOIHEHUN YUEOHBIX 3a/laHUI HAyYHO-TIONYJISIPHYIO JIUTEpaTypy HrU3nuecKoro
COJIep KaHusl, CIIPABOYHBIE MAaTEPUAIIbI, pecypchl ceTi HTepHEeT; BlaieTh MPUEMaMU KOHCTIEKTUPOBAHHS
TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU 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
WCCJIEI0BATENIBCKON IEATEIbHOCTH; IIPU 3TOM I'PAMOTHO MCII0JIb30BaTh U3YYECHHBIM MOHATUIHBIN anmapar
U3y4aeMoro pasjeina (GU3uKU U COMPOBOXK/IATh BHICTYIICHHE MTPE3eHTALeN

¢ y4€ToM 0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.
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TemaTnueckoe i

aHUpOBaHMe. 7 Kjace

TemaTnuecknii 0JI0K,

OcHoBHOe conepkaHue

OcHOBHBIE BU/IBI I€ATEJIbHOCTH 00Y4AOIINXCS

TeMa
Pazgen 1. ®u3uka u €€ posib B NO3HAHUHU OKPYxKa0Iero mupa (6 1)
Pusnka — ®usuka — Hayka o npupoje. SBienus BeisiBrieHue pa3nuuuii Mex1y GU3NYECKUMU U XUMHUECKUMH MTPEBPAILCHUSIMH.
HayKa 0 MPUpoJIe npupoabl. dusznueckue SBICHU: MexaHuueckue, | Pacno3sHaBanue u kiaccupukanus GU3NUECKUX SIBICHUN:
(2u) TEIJIOBBIE, YTIEKTPUYECKUE, MATHUTHBIE, MEXAHUYECKUX, TEIJIOBbIX, JJIEKTPUUYECKUX, MAarHUTHBIX
CBETOBBIE, 3BYKOBBIE. u cBeToBbIX. Habmonenue u onucanne pU3n4ecKux sSBICHUM.
Puznueckue ®uznueckue BenM4uHbl. M3mepenue Omnpenenenue UeHbl JeJIeHUS HIKaIbl H3MEpUTENbHOro npudopa. Usmepenue
BEJIMYHHBI ¢usnveckux BenuunH. Puzndeckue npudopsI. JIMHEHHBIX pa3MepPOB T U IPOMEKYTKOB BPEMEHU C YU4ETOM IOTPEILHOCTEN.
(2 9) [TorpemHocTs n3MepeHuid. MexayHapoaHast N3mepenne o0bEMa KUIKOCTH B TBEPIOTO Tea.
CUCTEMA €AVHUL. W3mepenne Temneparypsl IpU NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTYHKA
TEMIIEPaTypBhl.
BrimonHeHne TBOpUECKUX 3aJjaHHi 10 TOUCKY CIIOCOO0B U3MEPEHHSI HEKOTOPBIX
(Gu3NYECKUX XapaKTEPUCTUK, HAIIPUMEP pa3MEPOB MaJIbIX 0OBEKTOB (BOJIOC,
MIPOBOJIOKA), YAAIEHHBIX O0BEKTOB, OOJIBIINX PACCTOSHUMN, MAJIBIX
IPOMEXYTKOB BpeMeHH. OOCYyXAeHHE MTpeijiaraéMbIX CIoCO00B.
EcrecTBeHHO- Kak ¢usuka u npyrue ectecTBeHHbIC HAYKH BeinBrkeHne runores, 00ObSICHSAIOUINX MPOCTHIC SBICHUS,
Hay4HbI METOJ n3yyvarot npupony. EcrecTBeHHO-HAYUYHBIH Harpumep:
ITO3HAHMS METO/]I IO3HaHUs: HaOII01eHHE, IOCTAaHOBKA — II0YEMY OCTAaHABJIMBACTCS ABUXKYILEECS 10 TOPU30HTAIBLHON TOBEPXHOCTH
(24) Hay4HOI'0 BOIIpOCa, TEJIO;
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 110 — MOYEMY B KapKyI0 IIOTOAY B CBETJION OJIEXkKE IMPOXJIATHEN, YEM B TEMHOM.
IIPOBEPKE [Tpenyiosxenne cnocoOOB MPOBEPKU TUIIOTES.
runores3, o0bsiCHEHUe Ha0mogaeMoro sBienus. | [IpoBenenue nccnenoBaHus Mo NpoBepKe KakoW-1100 rUnoTe3bl, HalpuMep:
Onucanue JAJIbHOCTH TOJIETA MApUKa, MYIIEHHOT0 TOPU30HTAIBHO, TEM OO0JIbLIe, YeM
(bUBUYECKUX SBJICHUHN C TTOMOIIBIO MOJIETIEH. OO0JIBIIIE BBICOTA TYCKA.
[Toctpoenue mpocTeitmux Mojenelt Gpu3nIecKux siBICHUN
(B BUJI€ PUCYHKOB WJIM CXEM), HAIpUMEp MaJIeHue MPeaMeTa; NPSIMOJIMHEHHOE
pacupocTpaHEHUE CBETA.
Pasznea 2. [lepBoHayaibHbIE CBEJCHUS 0 CTPOEHUH BelecTBa (5 1)
Crpoenue ATOMBI U MOJIEKYJIBI, UX pa3Mepsl. ONBITHI, HaGnronenue v nHTEpIpeTanys OnbITOB, CBUAETEIbCTBYIOMINX
BEILIECTBA JIOKa3bIBAKOIINE TUCKPETHOE CTPOCHHE 00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
(149) BELIECTBA. pa3IMyYHBIX BellecTB B BoJe. OlLieHKa pa3MepOB aTOMOB U MOJIEKYII €

HCIonb30BaHueM (pororpadwuii, MOTydeHHBIX HA aTOMHOM CHJIOBOM
MUKpocKorie. OnpeienieHle pa3MepoB MAIbIX TEJ
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JBr>xeHue u

B3aUMOJICHCTBUE YACTHUII

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

Habmoienue u o0bsicHeHHe OpOYHOBCKOTO JIBIKEHUS U siBIeHUS Tuddy3un.
[TpoBenenue u 00BSICHEHUE OTBITOB MO HAOIOACHUIO TETNIOBOTO PACIIUPEHUS

BEIIeCTBA BpoynoBckoe nBmwxkenue. Juddysus. ra3os.
(2u) B3anMopeiicTBue yacTuIl BeleCTBa: [TpoBenenune u 06bICHEHUE OIBITOB [0 OOHAPYKEHUIO CUJI MOJIEKYISPHOTO
MIPUTSKEHUE U OTTAJIKMBAHUE MPUTSKEHUS U OTTAJIKHUBAHUS.
ArperartHbie ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Onucanue (¢ UCIOIB30BAaHUEM MPOCTHIX MOJIEIIE) OCHOBHBIX pazIu4uii B
COCTOSIHUS ra3oB, KUIAKOCTEH U TBEPIBIX CTPOCHUU Ta30B, KUAKOCTEH U TBEPABIX Tel. OObICHEHHE MAJIOH CKIMAaEMOCTH
BEILIECTBA (kpucTamnyeckux) Ten. BzaumocBsass Mexy KUAKOCTEH U TBEPBIX TeJl, OOJIBIION CKUMAEMOCTH T'a30B.
(2 9) CBOWCTBaMHU BELIECTB B PA3HbBIX OObsicHeHHe coXpaHeHUs (POPMBI TBEPBIX TEIl U TEKYYECTH
arperaTHbhIX COCTOSIHUSIX U UX aTOMHO- )kuakoctu. [IpoBeneHne onbITOB, TOKAa3bIBAIOLIUX, YTO B TBEPIOM COCTOSTHUU
MOJICKYJISIPHBIM CTpoeHrneM. OcoOeHHOCTH BOJIbl YACTHUIbI HAXOIATCS B CPEIHEM JajblIe IPYyT OT Apyra
arperaTHbIX COCTOSIHUI BOJIBI. (TIOTHOCTH MEHBIIIE), YEM B JKUJKOM. Y CTAHOBJICHHE B3aUMOCBS3H MEKIY
OCOOEHHOCTSIMU arperaTHbIX COCTOSIHUI BOJIbI U CYLIECTBOBAHUEM BOJHBIX
OpPraHU3MOB.
Pasnen 3. /IBu:xxenne u B3aumojeiicreue teda (21 4v)
Mexanunueckoe Mexanunueckoe aBrxeHue. PaBHoMepHoOE 1 UccnenoBanue paBHOMEPHOrO ABUKEHUS U ONIPEACIICHUE €r0 MPU3HAKOB.
JBUYKEHUE HepaBHOMepHoe ABmkeHue. Ckopocts. Cpennsas | HabmioneHue HepaBHOMEPHOTO JIBHXKEHUS U OIIPENIeICHUE €ro OTINYUMA OT
(39) CKOPOCTb [P HEPAaBHOMEPHOM JIBUKECHHH. PaBHOMEPHOTO JABHXKEHUS. Permenue 3a1a4 Ha ONpeesIeHue IyTH, CKOPOCTH U

Pacuér nytu 1 BpeMeHH IBUKECHUSL.

BPEMEHHU PaBHOMEPHOTO JIBUKEHUsS. AHAIHN3 IPa(UKOB 3aBUCIMOCTH ITyTH H
CKOPOCTH OT BPEMEHHU.

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.

OObsicHeHHE U TIPOTHO3UPOBAHUE SIBIICHUI, 00YCIOBICHHBIX HHEPIHEH,
HAIIpUMEP: YTO MPOUCXOIUT IIPU TOPMOKEHUH UIIA PE3KOM MAHEBPE
ABTOMOOWIIS, TOYEMY HEBO3MOKHO MIHOBEHHO MPEKPATUTh IBUKEHUE HA
BEJIOCUIIE/IC WIIM caMoKaTe U T. A. [[poBeaeHue u aHain3 ONbITOB,
JEMOHCTPUPYIOIIMX U3MEHEHUE CKOPOCTH JIBUKEHUS TEJIA B PE3YJIbTATE
JICWCTBUS HAa HETO JIPYrux Teil. Pemienne 3a1aq Ha ONpeaereHne Macchl Tela,
ero oobpEéMa u oTHocTU. [IpoBeieHre U aHaTu3 ONBITOB, IEMOHCTPUPYIOLITUX
3aBUCUMOCTHb U3MCHCHUS CKOpOCTI/I TEJIa OT €ro MaccChI HpI/I BSaHMOHefICTBI/II/I
ten. 3Mepenue Macchl Tena pa3nuyHbsIMu criocobamu. Onpenenenue
TJIOTHOCTH TeJla B Pe3yJbTaTe U3MEPEHHS €r0 MacChl U 00bEMA.

Cuma. Bune! cun

(13 4), KonTponpHas

pabota (1 4)

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 IPUUMHBI U3MEHEHUS CKOPOCTH TEJIA HIIK €70
nedopmaruu. Onucanre peasibHbIX CUTYallnid B3aUMOJICHCTBHUS TEJT C TTIOMOIIBIO
MoJieJiel, B KOTOPhIX BBOAUTCS MOHATHE U U300paKeHHE CUITBL. 3yueHue CHITbI
ynpyroctu. MccnenoBanrue 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT yIJTMHEHUS
PE3WHOBOTO IITHYpa WU MPYKUHKI (C TOCTpoeHueM rpaduka). AHaIU3
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CrnoskeHue cuil, HalpaBJIEHHbBIX 110 OJHOU
npsamoii. PaBHoneicTByromas cui. Cuiia TpeHusl.
TpeHue CKOJIbKEHUS U TpeHue N0Kos1. TpeHue B
MIPUPOJIE U TEXHUKE.

MPaKTUYECKUX CUTYAIMH, B KOTOPBIX MPOSIBISETCS AEHCTBUE CUITBI YIIPYTOCTH
(ympyrocTh Msi4a, KpOCCOBOK, BETOK JIepeBa U 1p.). AHAIN3 CUTYyAIUH,
CBSI3aHHBIX C SIBJICHUEM TATOTeHUs. OOBSICHEHNE OPOUTAITLHOTO IBHIKEHUS
IUTAHET C UCMOJIb30BAaHUEM SIBJIICHUS TATOTEHUS U 3aKOHa MHepiuu. M3mepenue
Beca TeJa ¢ MoMoUIbio TuHaMmomeTpa. OO0CHOBaHUE 3TOTO croco0a H3MEpEHHS.
AHanIu3 ¥ MOJEIIUPOBAHUE SBJICHUSI HEBECOMOCTH. DKCIEPUMEHTAIbHOE
MOJIyYeHHUE MPAaBUIIA CIOKEHUS CHJI, HAIIPABJIEHHBIX BJIOJIb OJJHOM MPSIMOHM.
Onpenenenrie BEIUYMHbBI PaBHOJCUCTBYIOIIEH cril. VI3ydeHue CUiibl TpeHus
CKOJIBXKEHUS U CUJIBI TPeHUs TOoKOos1. MccnenoBanne 3aBUCUMOCTH CUIIbI TPEHUS
OT CWJIBI ABJICHUS U CBOMCTB TPYIIMXCS MOBEPXHOCTEH. AHATN3 MPAKTHUYECKUX
CUTYyaIlUi, B KOTOPBIX MPOSIBISETCS JECHCTBUE CUJIbI TPEHUS, UCIIONb3YIOTCA
CrocoObl €€ YMEHBIICHHS WU YBEIHUeHUs (KaTaHUe Ha JIbDKaX, KOHbKaX,
TOPMO>KEHHUE aBTOMOOWIISI, UCTIOJIB30BAHKE MTOIIMITHUKOB, TUIaBAaHUE BOAHBIX
JKUBOTHBIX U Jp.). Pemenue 3aiay ¢ ucnonb3oBanueM HopmMyi uid pacuéra
CHUJIBI TSXKECTH, CUJIBI YIIPYTOCTH, CHUJIBI TPEHUSI.

Paznen 4. /laBjienne TBEpabI

X TeJl, "KUJAKOCTel 1 ra3oB (21 4)

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
temrnepatypsbl. [lepenaua naBneHus TBEpABIMU
TeJlaMH, JKUIKOCTSAMH U razaMu. 3akoH Ilackais.
[THeBMaTHYECKHE MAILIUHBI.

AHanm3 1 00bSICHEHHE OIBITOB M MPAKTHYECKUX CUTYallUi, B KOTOPBIX
nposiBisieTcs cuia JapieHus. O600CHOBaHUE CIIOCOO0B YMEHBILEHUS U
yBEJIMYEHUS JaBiieHus. V3yueHnue 3aBUCUMOCTH JJaBJIeHUs ra3a oT 00béMa U
Temneparypsl. Mizyuenue ocobeHHOCTeH nepeaun JaBieHus TBEPIbIMU
TeJIaMH, KHUAKOCTAMHU U TazaMu. OO0CHOBaHHUE PE3yJIbTaTOB OIBITOB
0COOEHHOCTSIMH CTPOEHHMS BEIIECTBA B TBEPIOM, KHJIKOM U ra3000pazHOM
COCTOSHUSAX. DKCIIEPUMEHTAIIbHOE 10Ka3aTeNbCTBO 3akoHa [lackains. Pemenue
3a/1a4 Ha pacy€T AABJICHUS TBEPAOIO TeEla.

aBJICHUE JKUIKOCTU
A
(5 9)

3aBUCHUMOCTH JaBJICHUSA ) KUIKOCTHU OT FJ'IY6I/IHI)I
norpyxenusi. [ uapocrarnueckuii napagoxc.
CooOmaromuecs cocyabl. I napapnudeckue
MEXaHU3MBI.

UccnenoBanue 3aBUCUMOCTH JIABJICHUS KUJKOCTH OT TITYOUHBI MOTPYXKEHUS U
IUIOTHOCTH XHUAKOCTH. HaOmroieHne u o0bsiICHEHHE THIPOCTATHIECKOTO
napajiokca Ha ocHoBe 3akoHa [lackans. M3yuenue cooOuaronmxcs cocyaoB.
Pemenue 3ana4 Ha pacuéT naBneHus XuaKocTH. OObsICHEHHE MTPUHIIUIIA
JIEWCTBUSI TUIPABIMYECKOTO TIpecca. AHAIU3 U 00BSICHEHUE TPAKTUUECKHIX
CUTyaIUH, IEMOHCTPUPYIOIIMX MTPOSIBJICHUE IaBJICHUS )KUJIKOCTU U 3aKOHA
[Tackasisi, HampyuMep MPOIIECCOB B OPTaHU3MeE TTPHU TITyOOKOBOTHOM HBIPSIHUH.

ATMochepHOe naBiIeHHE
(6 1)

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

DKCIepuMeHTaIbHOEe O0OHApY)EHNE aTMOCHEPHOTO JTaBJICHHS. AHAIN3 U
00BSICHEHUE OMBITOB U MPAKTUYECKUX CUTYAIIUiA, CBI3aHHBIX C JCHCTBHEM
atMocdepHoro aasienus. OObICHEHHNE CYIIECTBOBaHMS aTMoc]epsl Ha 3emiie
HEKOTOPBIX TJIaHETaX WM €€ OTCYTCTBHSI Ha APYTHX IuiaHetax u JIyne.
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3aBUCUMOCTH aTMOC(EPHOTO AaBICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [IpuGops! st
M3MEepeHus: aTMOC(EPHOTO JTaBICHHUS.

OO0BscHEeHNE U3MEHEHHUS TUIOTHOCTH aTMOC(EPHI C BBICOTON U 3aBUCUMOCTH
aTMoc(epHOTO JaBJIEHUs OT BBICOTHI. Pemenue 3a1a4d Ha pacyér atMoc(hepHOTro
nasyieHus. Mizydenue 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.
Bo3nyxoruiaBanue.

OKcrepUMEeHTaIbHOE OOHApYKEHHUE AEUCTBUS KUAKOCTH U ra3a Ha
norpyx€HHoe B HuX Teno. OnpeseneHne BhITaIKUBAIOIIEH CHIIbI, 1EHCTBYOIIEN
Ha TeJo, NOTrpykEHHOE B XKUIKOCTb. [IpoBeieHne u 00CyX1eHHE OIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb BBITAJIKMBAIOLEH CUJIBL, JEHCTBYIOLIEH Ha
TEJIO B KUAKOCTH, OT 00bEMA MOTrpyKEHHOH B )KUAKOCTh YaCTU TeJla U OT
IUIOTHOCTH XKUAKOCTH. MccaenoBanue 3aBUCUMOCTH BECA TEJIAa B BOAE OT
00bEMa NOrpyKEHHOM B )KUAKOCTh YacTH Tela. Perenune 3a1a4 Ha IpUMEHEHUe
3aKOoHa ApxuMmeza U yciaoBus IuiaBanus Ten. KoncTpyupoBanue apeomerpa win
KOHCTPYMPOBAHUE JIOAKHU U OIPEJIEICHHUE €€ IPY30I0AbEMHOCTH.

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

PaGora 1 MOLIHOCTH
(3 1)

Mexanunyeckas pabora. MOIIHOCTb.

DKCcIepuMEHTATbHOE OIpeIesIeHIe MEXaHNIeCKOH paboThI CHJIBI TSHKECTH TIPU
NaJICHUM TEJAa U CHJIBI TPEHUS NP PABHOMEPHOM IIEPEMELEHUH Tea 110
TOPU30HTAJIBHON OBEPXHOCTH. Pacuér MOIITHOCTH, pa3BUBAaEMOM IIPH MOABEME
1o jiecTHULe. Pemenne 3ajjau Ha pacyéT MexXaHu4ecKoi paboThl U MOLTHOCTH.

[IpocTeie MexaHU3MBI
(4 4), KonrpossHas
pabora (1 1)

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

Omnpenenenye BHIMTPHIIIA B CUJIE POCTHIX MEXAHU3MOB Ha IIPUMEPE pblyara,
HOJBMKHOTO U HEMOABHKHOI'O OJIOKOB, HAKJIOHHOM I10cKocTH. MccnenoBanue
yclIoBUs paBHOBecHUs pblyara. OOHapy eHHE CBOWCTB IPOCThIX MEXaHU3MOB B
Pa3IMYHBIX HHCTPYMEHTAX U MPUCHIOCOOICHUSAX, UCTIONb3YEMBIX B OBITY

U TEXHUKE, a TAK)KE B KUBBIX OpraHu3Max. JKCIepUMEHTAIbHOE
JI0Ka3aTeIbCTBO PAaBEHCTBA PaOOT MPHU NMPUMEHEHUH MPOCTHIX MEXAHU3MOB.
Omnpenenenne KII/I HakmoHHOM mmockocTH. Pemenne 3a1a4 Ha mpuMeHeHne
IIpaBuJIa paBHOBecus pbryara 1 Ha pacuét KII/I.

Mexannueckas SJHeprus
(4 1)

Kunernueckas u notreHIMagIbHas SHEPTUSL.
[IpeBpaiienue 0AHOTO BUIa MEXaHUYECKOMN
SHEPTUH B IPYroil. 3aKOH COXPAHECHHS 1
W3MEHEHUS DHEPTUU B MEXAHUKE.

OKCHepUMEHTAIbHOE OIpeIeIeHNE N3MEHEHNS KUHETUYECKOM

Y TIOTEHIIMAJIbHOM HEPTUHU TEJNA IIPU €ro CKaThIBAaHUU 110 HAKIIOHHOM
wiockocTd. GopMyIMPOBAHUE HA OCHOBE UCCIICAOBAHUS 3aKOHA COXPAHEHHUS
MeXaHu4ecKoi sHeprun. OOCyk1eHue rpaHul] IPUMEHUMOCTH 3aKOHA
COXpaHEeHMsI SHepIruu. Pelenne 3aau ¢ HCIOIb30BAHUEM 3aKOHA COXPAHEHHUS
SHEPIHH.

PesepBHoe Bpems (3 1)
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TemaTnyeckoe nJIaHMpoBaHue. 8 Kiaace

TemaTnuecknii 0JI0K,
TeMa

OcHoBHOe coep:kanue

OcHOBHBIE BU/IBI I€ATEJIbHOCTH 00Y4AOIINXCS

Pa3znea 6. Temio

Bble siBJIeHUs (28 1)

CrtpoeHue u CBOMCTBA
BELIECTBA

(7 9)

OCHOBHBIE MOJI0KEHUS MOJIEKYIISIPHO-
KMHETUYECKOW TEOPUHU CTPOECHMSI BELLIECTBA.
Macca 1 pazmepbl aTOMOB M MOJIEKYJ1. OIIBITHI,
IIO/ITBEP K IAOIIUE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOi Teopun. Moaenu
TBEPIOTO, )KUIAKOTO U Ta3000pa3HOr0 COCTOSIHUN
BemiecTBa. Kpucramumyeckue u amopgHsie
TBEpAbIE Tena. OObsICHEHUE CBONCTB I'a30B,
AKHUJIKOCTEH U TBEPJBIX TEJI HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-KHHETUYECKOU
Teopur. CMauMBaHUe U KAWJUISIPHbIE SBICHMUS.
TennoBoe paclMpeHue u cxaTue.

HaGnroneHnue v uHTEpIpeTanus onbITOB, CBUIETEIbCTBYIOIIUX 00 ATOMHO-
MOJIEKYJISIPHOM CTPOEHHUH BELIECTBA: ONBITHI C PACTBOPEHUEM Pa3IMUHbIX
BEIIIECTB B BoJie. Perienue 3a1a4 1o OlleHNBaHUIO KOJMYECTBA aTOMOB

WJIM MOJIEKYJ B €IMHULIE 00bEMA BeleCTBA. AHAIIU3 TEKCTA APEBHUX AaTOMHCTOB
(HanmpuMmep, ¢pparmenTta nosmsl Jlykpernus «O npupoae Bewen») ¢ n3I0KeHUeM
000CHOBAaHMI aTOMHOM TUIIOTE3BI (CMBICIOBOE uTeHuE). OLeHka
y0eauTenbHOCTH 3TUX 000cHOBaHMH. OOBsicCHEHHE OPOYHOBCKOTO JBH)KEHUS,
sBICHUS TUPPY3UN U pa3InIrii MEXTy HUIMH Ha OCHOBE TIOJIOKESHHUN
MOJIEKYJISIPHO-KMHETUUECKOM TEOPHH CTPOECHUS BEILECTBA.

OObsicHEHHE OCHOBHBIX Pa3JIMYUil B CTPOCHUHU I'a30B, KUAKOCTEN U TBEPIBIX TeEIl
C MCITI0JIb30BAaHUEM OJI0XKEHUN MOJIEKYIISIPHO-KUHETHUECKOW TEOPUH CTPOCHUS
BeulecTBa. [IpoBesieHne ONBITOB 10 BHIPAILIMBAHNIO KPUCTAJJIOB IOBAPEHHOU
coiu uiu caxapa. IlpoBenenue n 00bsICHEHHE ONBITOB, IEMOHCTPUPYIOIIUX
KalWJUISIPHBIE SIBJICHUS U sIBJIeHUE cMaunBaHus. OObsICHEHNE POIIH
KaIllWJUJISIPHBIX SIBJIEHUH U1 NOCTYIUIEHUS BOJIbl B OPIaHNU3M PACTECHH.
Hab6nronenue, mpoBeneHne u 00bsICHEHUE OTBITOB TI0 HAOJIOICHUIO TETUIOBOTO
pacuIMpeHust ra3oB, KHUJIKOCTEH U TBEPBIX Tel. OObsICHEHNE COXPAaHEHUS
00BEMa TBEPBIX TEJ, TEKYUECTH KUAKOCTHU (B TOM YMCIIE, PA3HULIBI B
TEKYy4€eCTHU JJI Pa3HbIX )KUJKOCTEN), AaBiieHus ras3a. [Iposenenue oneITos,
JEMOHCTPHUPYIOIINX 3aBUCHMOCTb JIaBJICHUS BO3/yXa OT €ro 00bEéMa 1
HarpeBaHus WIN OXJIAXKJICHHS, U UX 00bSICHEHHE HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYeHHsI. AHAIN3 IPAKTUYECKUX CUTYallUi, CBA3aHHBIX CO
CBOMCTBAMM Ia30B, )KUJKOCTEH U TBEPIBIX TEI.

TennoBsle mpoueccsl
(20 u), KonrponsHas
pabora (1 9)

Temnepatypa. CBsi3b TEMIIEpPaTyphl CO
CKOPOCTBIO TETIOBOT'O JIBUYKEHUS YaCTHULL.
Buytpennss sneprusi. CiocoObl U3MEHEHUs
BHYTPEHHEHN 3HEPIUM: TEIUIoNepeada u
coBeplieHrne padoTsl. Busl Terionepenaun:
TEIIONPOBOAHOCTD, KOHBEKIIUS, U3IIyYECHHUE.
KonmuecTBo TemioTel. Y nenpHas TEIOEMKOCTh

O6ocHoBaHMe NpaBUiI U3MepeHus TemnepaTypbl. CpaBHEHUE PAa3INYHBIX
croco0O0B U3MEpEHHUs U 1IKan Temneparypsl. HabmtoneHue u oObsicHeHne
OTIBITOB, IEMOHCTPUPYIOIINX U3MEHEHHE BHYTPCHHEH SHEPTUH Teja B
pe3ysbTare Terionepeaays u padboTel BHEMIHUX cuil. HaOmonenue u
00BSICHEHUE OMBITOB, 0OCYX/IEHUE MPAKTHUECKUX CUTYaIIHH,
JEMOHCTPHUPYIOIUX Pa3InYHbIE BU/IbI TEIIONEPEIaun: TEMI0NPOBOIHOCTS,
KOHBEKIINIO, n3inydeHne. MccnenoBanue sBiIeHUs TEII000MeHa IpH
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BellecTBa. Temioo0OMeH U TEIIOBOE
paBHOBecHE. YpaBHEHHE TEIUIOBOTO OaslaHca.
[InaBneHue u oTBEpIeBaHUE KPUCTAIUIMYECKUX
BEIECTB. Y IeJbHas TEIIOTA IUIaBJICHU.
[TapoobpazoBanue u koHaeHcanws. Vcnapenue.
Kunenue. Y nenbHas TemioTa napoodpa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATypPbl KUIICHUS OT
aTMocdepHOro naBiieHus. BiaxxHOCTh Bo3myXa.
DHeprus TOIMBa. Y IeJdbHas TEIJI0Ta CrOPaHHUsL.
[IpuHnume! paboThl TeroBbIX ABuraTenei. KIT
TEIUIOBOIO ABHUTaTelA. TennoBEIC JBUTaTCIIN

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

CMEIIMBaHUU XOJIOAHOM U ropsyei Boabl. Habmronenue ycraHoBIeHUS
TEIJIOBOTO PAaBHOBECHSI MEXKy TOpSAUYEH U XOJI0AHOU BoaoW. OnpenesieHue
(M3MepeHne) KOJIMYeCTBa TEIJIOTHI, MTOJIYYeHHOTO BOJIOW MPH TEIJIOOOMEHE ¢
HarpeThiM METAITMYECKUM HUIuHApoM. OnpeneneHue (M3MepeHue) yaeabHOu
TEII0EMKOCTH BellecTBa. Pemenue 3a1a4, CBSI3aHHBIX C BBIYUCICHUEM
KOJIMUECTBA TEIUIOTHI M TEIUIOEMKOCTH MPH TeIo0OMeHe. AHAIN3 CUTYaIui
MPaKTUYECKOr0 UCTIOIb30BAHUSI TETNIOBBIX CBOMCTB BEIIECTB U MAaTEPUAIIOB,
HaIpUMep, B LIETAX SHEProcOepeKeHUs: TEIUION30JIALINS, SHeprocoeperaromnye
KPBIIIH, TEPMOAKKYMYJISTOPHI U T. 1. HabnroaeHne ssBIeHni HemapeHus u
KOHJIeHcauuu. MccnenoBanue npouecca uCapeHus pa3aindHbIX )KUIKOCTEH.
OObsicHeHHE SBIICHUI MCIIAPCHIS U KOHJCHCAIIMYA HA OCHOBE aTOMHO-
MOJIeKYJIsIpHOTO y4ueHus. Habmtonenre u o0bsiCHeHHE Mpoliecca KUIEHHs], B TOM
YHCJIC 3aBUCUMOCTH TEMIIEpaTyphl KUTIEHUS OT jAaBieHus. OnpeneracHue
(u3MepeHre) OTHOCUTEHLHON BIAXKHOCTH BO3 1yxa. Habmroaenue npoiecca
IUIABJIEHUS] KPUCTAJUIMUECKOT O BEIIECTBA, HAIpUMeEp, Jibaa. CpaBHEHUE
MIPOLIECCOB IIABJICHUS KPUCTAIUIMYECKUX TEJl U pa3MArdeHus Ipu HarpeBaHUU
amopHbIX Ten. OnpenencHue (I3MEPEHHE) YISIBHON TETUIOTHI TUIABIICHUS
apaa. O0bsICHEHHE SBIICHUH IJIaBICHUS U KPUCTAILIM3AIMN HA OCHOBE ATOMHO-
MOJICKYJIIPHOTO yueHusl. Perenne 3a1a4, CBSI3aHHbBIX C BBIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B IIPOLIECcCax TEIUIONEepeaaut Mpy IJIaBICHUU U
KpUCTAJUTH3AllUU, UCTIAPEHUHN U KOHACHCAIIUU. AHAJIN3 CUTYyalUi
MPaKTUYECKOr0 MPUMEHEHHUS SIBJICHUH TUIABJICHUS U KPUCTAILITU3AINH,
HaIpuMep, MOJy4YeHNEe CBEPXUUCTHIX MAaTEPHAJIOB, COJIEBAs TPEJIKa U JIp.
AHanu3 paboThl 1 00bICHEHUE MPUHIUIIA IEHCTBUS TEIIOBOTO JIBUTATEs.
Brruncienne KomuecTBa TeIUIOThI, BBIJCISIONIETOCS MTPU CTOPAHUN PA3TUIHBIX
Bu0B TorumBa, U KI1/] neuratens. O6cyxaeHne 3KOIOTUYECKUX MOCIEICTBUI
WCIIOJIb30BaHUS JIBUTATENICH BHYTPEHHETO CTOPaHUs, TETUIOBBIX U
TUAPORIIEKTPOCTAHIIUMN.

Pa3nea 7. Daexkrpuueckue

¥ MarHuTHbIe siBjeHus (37 4)

DNeKTpUYECKHe 3apsiabl.
3apsiKEHHbIE TeJla U UX
B3aUMO/ICIICTBUE

(7 9)

OnexTpusanus Tei. [[Ba poaa 31eKTpUUECKUX
3apsA10B. BzauMopeiicTBre 3apsyKEHHBIX Tell.
3akoH Kynona. Onexrpuueckoe nose. [lpuanunn
CYNEPIO3UINH NIEKTPUUECKUX TOJIEH.
Hocurenu snekTpudeckux 3apsaoB.
DeMeHTapHBIN ANEKTPUYECKUI 3apsil.

HaGnroneHue v mpoBeieHNe ONBITOB 110 IEKTPU3ALMU Tell

MIPU COTMPUKOCHOBEHHMH W UHIYKIUeH. Habmronenue n o0bsicHeHNe
B3aUMOJICHCTBHS OJTHOUMEHHO M Pa3HOUMEHHO 3apsKeHHBIX Tell. OObsICHEeHNe
MpUHILINIA AeHcTBUS ekTpockona. OObsiCHEHHE SABIEHUHN 3JIEKTPU3aLUU IPU
COIPUKOCHOBEHUU TEJI U UHIYKIUEH C UCIIOJI30BAHUEM 3HAHUN O HOCUTEISAX
AIIEKTPUYECKHUX 3aps0B B BelecTBe. Pacnio3zHaBanue n o0ObsiCHEHUE SIBICHUN
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Crpoenue atoma. [IpoBOTHUKH U TUIIIEKTPUKH.
3aKOH COXpaHEeHHUs DIIEKTPUUYECKOTO 3apsiia.

AJIEKTPU3AINY B TTOBCETHEBHOM xu3HU. HaOmroieHne u 00bsICHEHHE OTIBITOB,
WUTIOCTPUPYIOIIMX 3aKOH COXPAaHEHUs AJIeKTpudecKoro 3apsaa. Habmonenue
OIIBITOB 10 MOAEIUPOBAHUIO CUJIOBBIX JIMHHUM 3JIEKTPUUYECKOTO TOJISL.
HccenenoBanue 1elcTBUS JIEKTPUUECKOrO MOJIs HA TPOBOJHUKHU U
JIUAJICKTPUKH.

ITocTosHHEBINI
3JIEKTPUYECKHUMN TOK

(20 )

DJIEKTPUYECKUH TOK. Y CIIOBUS CYILIECTBOBAHUS
NEKTPUYECKOr0 TOKA. ICTOYHMKN TOCTOSTHHOTO
TOKa. [IefiCTBUS 3JEKTPUYECKOTO TOKA
(TerioBoe, XMMUYECKOE, MATHUTHOE).
DIEeKTPUYECKHI TOK B )KHMJIKOCTSIX U ra3ax.
Dnekrpuueckas nenb. Cuia 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 ICUCTBHS JIEKTPUUECKOTO TOKA U
oOHapy»XeHHE dTUX BHUJIOB JICUCTBUS B TOBCEIHEBHOM u3HU. COOpKa 1
WCTIBITAHUE AJIEKTPUUYECKOM 1IENU MOCTOAHHOrO TOKa. MI3MepeHue cuibl ToKa
aMrepMeTpom. Mzmepenune 3eKTpu4ecKOro HanpsiKEHUsI BOJIbTMETPOM.
[IpoBeneHue 1 00BSICHEHNE OMBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTh
ANEKTPUYECKOTO CONMPOTUBIICHUS ITPOBOJHUKA OT €r0 JJIMHBI, IIOMAIN
MOIEPEYHOro CeUeHMs U Matepuaiia. MccienoBanrue 3aBUCUMOCTH CUJIBI TOKA,
MPOTEKAIOILIETO Y€PE3 PESUCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSIKCHUS
Ha pe3uctope. [IpoBepka npaBuia ClI0KEHUS HANPSHKEHUN MPU
MOCJIEA0BATEIbHOM COCIMHEHUH JIBYX pe3uCTOpoB. [IpoBepka mpaBuiia s
CHUJIBbI TOKA MPU NapaJJICIbHOM COEUHEHUU PE3UCTOPOB. AHAIIN3 CUTYallUl
MOCJIEA0BATEIBHOI0 U NMAapaICIbHOTO COEAUHEHHS TPOBOAHUKOB B JOMAITHUX
AJIEKTPUYECKUX ceTsaX. Pelenue 3aiad ¢ ucnosib3oBaHueM 3akoHa Oma u
dbopmyn pacuéra MEKTPUIECKOTO COMPOTUBIIEHUS TP TOCIEI0BATEIIHHOM U
napajuieJIbHOM COSIMHCHUH MPOBOAHUKOB. OmipeneneHrne padoThl
ANEKTPUYECKOTO TOKA, MPOTEKAIOIIETO uepe3 pesuctop. OnpeneneHue
MOIIHOCTH 3JIEKTPUYECKOI0 TOKA, BBIAECISIEMON Ha pe3ucrope. Mccnenoanue
3aBUCHUMOCTH CHJIbI TOKA YEPE3 JTAMIIOUKY OT HANPSIKEHUS HA HEW.
Omnpenenenne KI1J] narpeBatens. Mccrnenoanue npeoOpa3oBaHus SHEPTUU TPU
noawséMe rpysa anekrpoasurarenaeM. OObsCHEHHE yCTPOMCTBA U PUHIIUIIA
JENCTBUS TOMAIIHUX JIEKTPOHArpeBaTeIbHBIX MPUOOPOB. OObSICHEHNE TPUYUH
KOPOTKOT'O 3aMbIKaHHS U TPUHLIMIA JICHUCTBUS TJIABKUX MPEAOXPAHUTEIICH.
Pemenune 3anay ¢ ucnonb3oBanueM 3akoHa Jlxxoyuns - Jlenma. Habmronenue
BO3HUKHOBEHMS AJIEKTPUUECKOTO TOKA B KUJKOCTH.

MarHuTHbIe SIBJICHUS
(5 4), KourposbHas
pabota (1 4)

ITocTossnHBIE MaruuThl. B3aumoencTrue
MOCTOSTHHBIX MarHUTOB. MarHuTHOE TIOJIE.
MarauTHoe 110J1e 3eMJIM U €T0 3HAaYeHUE I
KW3HU Ha 3emiie. OnbIT DpcTena. MarHutHoe
T10JI€ JIEKTPUUECKOro ToKa. [Ipumenenne
AJIEKTPOMATHUTOB B TEXHUKE.

I/ICCJ'IeI[OBaHI/Ie MAarauTHOIO BSaHMOHCﬁCTBHH IIOCTOAHHBIX MArHUTOB.
I/I3yquHe MAarauMTHOIO ITOJIA MMOCTOSAHHBIX MAariHuTOB ITPU UX O6’BCHI/IHGHI/II/I u
pa3acIICHUN. HpOBCI{CHI/IC OIIBITOB IO BHU3YyaJIM3alluU MOJIAA MOCTOAHHBIX
Mar"duToOB. I/IsyquHe SIBJICHUA HaMaroHndnBaHHUA BECIICCTBA. HCCH@JIOB&HI/IC
HeﬁCTBI/I}I QJICKTPHUYCCKOI'0 TOKAa Ha MAriHuTHYIO CTPCIIKY. HpOBCI[eHI/Ie OIIBITOB,
JEMOHCTPUPYIOIINUX 3aBUCUMOCTb CHJIBL B331/IMO}161710TBH$[ 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.

MarHura oT CHJIbl U HallpaBJIEHMs TOKA B KaTyIlIKe. AHaIU3 CUTyaluil
MIPAKTUYECKOT0 MPUMEHEHHUS AIEKTPOMArHuTOB (B OBITOBBIX TEXHUYECKUX
YCTpOMCTBAX, TPOMBIIIUICHHOCTH, MeuIuHE). M3ydenue nedcTBUsI MAarHUTHOTO
IIOJIsI HA POBOAHMK C TOKOM. M3ydeHne 1eiCTBUS 3JIEKTPOABUTATEIS.
N3mepenue KII/] anekTponsuraTenbHo ycTaHOBKH. Pacnio3HaBaHue 1 aHAIU3
pa3IMYHbIX TPUMEHEHUH 3JIeKTpoIBUraTelNiel (TpaHCOPT, OBITOBBIE
yYCTpPOMCTBA U Ap.).

DJIeKTpOMarHuTHas
WHAYKIUS
(49)

OnbiTel Papajes. SABaeHUE 2JIEKTPOMArHUTHOM

unaykuuu. [IpaBuno Jlenua. Dnekrporeneparop.

CriocoOBbI MOTyYeHHST AIEKTPHYECKON SHEPTUH.
DNEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
MCTOYHHMKAX SHEPTHUH.

OMBITE IO HCCICI0OBAaHUIO SIBJICHUA 3J'IeKTp0MaFHPITHOfI HHAYKOUU:
HUCCICIOBAaHUC W3MEHEHHUI 3HAYCHUS U HaIlpaBJICHUA MHAYKIIMOHHOI'O TOKa

PesepBHoe Bpems (3 1)

TemaTH4eckoe MJIaHUPOBaHMe. 9 KiIace

TemaTuueckuii 0JI0K,
TEMAa

OcHoBHOE CoACpPKaHueC

OcHOBHBIE BH/BI A€ATEIbHOCTH 06yqa10umxca

Pasnen 8. Mexanuueckue siBjienus (40 1)

MexaHu4deckoe
NIBIDKEHNUE U CIIOCOOBI
€ro OnucaHus

(10 9)

Mexannueckoe n1BrxkeHue. MartepruanbHas
touka. CucreMa orcuéra. OTHOCUTEIBHOCTD
MEXaHWUYECKOT0 JIBI)KEHUs. PaBHOMEpHOE
IpsAMOJIMHENHOE IBUKeHHE. HepaBHOMepHOE
psIMOJIMHENHOE ABMKeHne. CpenHssa u
MTHOBEHHAs1 CKOPOCTb TeJa IpU
HEPAaBHOMEPHOM JIBJKCHUH. Y CKOPEHHE.
PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKECHUE.
CBoboanoe nagenue. OneITel ["amues.
PaBHOMEpHOE ABMXKEHME IO OKPYKHOCTH.
Ilepuon u yacrora oOpamenus. Jluneitnas u
yIJI0Bast CKOpOCTH. LleHTpocTpeMuTenbHoe
YCKOPEHHE.

AHanu3 u 00CyXJIeHHE Pa3INYHbIX TPUMEPOB MEXAaHUYECKOTO IBUKEHHUS.
OOcyxieHne rpaHuI] MPUMEHUMOCTH MOJIENIH «MaTepHaIbHas TOUKay.
Onucanue MEXaHUYECKOT 0 IBUKEHHS PA3IMYHbIMU crioco0amu (ypaBHEHHE,
tabnuua, rpaguk). AHaIU3 KU3HEHHBIX CUTYallUi, B KOTOPBIX MPOSBISETCS
OTHOCHUTEJIBHOCTh MEXaHUUECKOTro JBMKeHus. HabmojeHne MexaHnuecKoro
JBYDKEHUS TeJla OTHOCHTENBHO pa3HBIX Tel 0Tcuéra. CpaBHEHUE MyTeH U
TPAaEeKTOPUI IBUKEHHUS OJJHOTO M TOTO XK€ TeJla OTHOCUTENIbHO Pa3HbIX Tell
orcuéra. AHanm3 Tekcra ["anmuines 00 OTHOCUTENTFHOCTH JIBUYKECHUS; BBITTOJTHEHHUE
3aJJaHUi IO TeKCTY (CcMbIcIoBoe uTeHue). Onpenenenue cpeHeil CKopocTH
CKOJIBKCHHUSI OpYyCKa WM JABIDKEHHSI IIApUKa 110 HAKIIOHHOM TIIOCKOCTH. AHAIH3
U 00CyXJIeHHE CTIOCO0O0B MPHOIMKEHHOTO ONpeAeTICHUS MTHOBEHHOH CKOPOCTH.
Omnpenenenne CKOPOCTH paBHOMEPHOTO JIBHKEHUS (IIapuKa B *KHUIKOCTH,
MOJIENIN SJIEKTPUIECKOTr0 aBTOMOOMIIA U T. 11.). OmpeneneHue myTu,
NPOIIEHHOTO 32 TaHHBIN MPOMEKYTOK BPEMEHH, H CKOPOCTH TeJia 1Mo rpaduKy
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3aBUCUMOCTH ITyTH PABHOMEPHOT'O JIBIXKEHHSI OT BpeMeHu. O0CyxieHne
BO3MOXHBIX ITPUHIUIIOB AEUCTBUS NPUOOPOB, U3MEPSIOIIUX CKOPOCTh
(ciuomeTpoB). Beruncnenue nyTu U CKOpOCTH U PABHOYCKOPEHHOM
IPSIMOJIMHEMHOM ABM>KEHUH Tena. OnpeneseHne NpoiaeHHOrO IIyTH U
YCKOPEHUsI ABIKEHHSI TeJIa 1O TpauKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O IIPSMOJIMHEWHOTO IBUKEHUS TeIa OT BPEMEHH.
Onpenenenue ycKOpeHus Tejla IpU paBHOYCKOPEHHOM JBM)KEHUU T10
HAKJIOHHOH IJIOCKOCTH. M3Mepenue neprosia 1 4acToThl OOpalleHus Teja 1o
OoKpyxHocTU. OnpezeneHne CKOpoCTH paBHOMEPHOTO IBUKEHUS Teja

110 OKPYXKHOCTHU. Penienne 3aa4 Ha onpeesieHne KHHEMaTHYeCKUX
XapaKTePUCTHK MEXaHUYECKOTO JIBUKEHUSI pa3IM4HbIX BUJIOB. Pacrio3HaBaHue u
npuOIMKEHHOE ONKMCAHKUE PA3JIUYHBIX BUI0B MEXaHUYECKOT'O IBUKEHUS B
IIPUPOJIE U TEXHUKE (Ha MpUMEpPax CBOOOIHO MaJAIOUINX TEJl, ABHKEHUS
YKUBOTHBIX, HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JIp.)

B3aumoaeiictBue Tel
(20 u)

IIepBeb1it 3ak0oH HproToHa. BTOopoi 3akoH
Hprorona. Tpernit 3akod HetoTona. [Tpunuun
cynepno3unuu cui. Cuiia ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuiia TpeHUs! CKOJIbXXEHUS,
CHWJIa TPEHHUS MOKOsI, Ipyrue BUIbl TpeHus. Cuiia
TSUKECTU U 3aKOH BCEMUPHOTO TATOTEHUS.
Yckopenue cBOOOIHOTO TajeHus. [IBukenne
rmaHeT Bokpyr ConnHua. [lepBas kocmuueckas
cKkopocTb. HeBecoMOCTh 1 Ieperpysku.
PaBHOBecue marepuabHON TOYKU. AOCOIIOTHO
TBEpOE Teso. PaBHOBecHe TBEPAOTO TEa ¢
3aKpEIUIEHHON OChIO BpallleHUsl. MOMEHT CHUIIBL.
LenTp TsxecTu.

Hab6nronenue u 00Cyx1eHHE ONBITOB C ABMKEHHEM Tella MPH YMEHbBIICHUN
BIIMSIHUS APYTUX TeJl, PENATCTBYIOUINX ABMKEHHIO. AHAIN3 TekcTa ["amumes ¢
OIMHUCAHUEM MBICJICHHOTO SKCIICPUMCHTA, O6OCHOBI>IB3IOHICFO 3aKOH MHCPUHHU,
BBINOJIHEHHE 3aJJaHUH 110 TEKCTY (CMBbICIOBOE uTeHue). ObcyxaeHue
BO3MOXHOCTH BBIITOJTHCHHA 3aKOHA MHECPIHHU B PA3JIMYHBIX CUCTEMAX oTcuéra.
HaGnronenue u o0CyxkaeHne MEXaHUYECKUX SIBJICHUH, IPOUCXOASALINX B
cucreMe oTcuéra «Tenexkay» pu €€ paBHOMEPHOM U YCKOPEHHOM JIBHKCHUH
OTHOCUTENIbHO KaOuHeTa pu3uku. J{eficTBUs ¢ BEKTOpaMU CHUJI: BBIITOJHEHHE
SaI[aHI/II\/JI 110 CJIOKCHHIO U BBIYUTAHUIO BEKTOPOB.

HaGnronenue u/unm npoBeieHue ONbITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTb
YCKOpEHUS Tella OT MPUIJIOKEHHOM K HEMY CUJIbI U Macchl Tela. AHaINU3 U
00BsICHEHUE SIBIICHUH € HCIIOJIb30BaHHEM BTOporo 3akoHa HeloToHa. Pemenne
3aj1a4 C UCTIOIH30BAHNEM BTOPOTO 3aK0HAa HhIOTOHA M MTpaBHiIa CIOKEHUS CHIL.
Onpenenenue KECTKOCTU NPY>KUHBI. AHAIN3 CUTYAIUi, B KOTOPBIX
HaOIOAI0TCs yIpyrue aepopMaiu, 1 ux oObICHEHHE C UCIIOIh30BaHUEM
3akoHa ['yka. Pemenue 3anau ¢ ucnosib3oBaHueM 3akoHa ['yka. MccnenoBanue
3aBUCUMOCTH CUJIbI TPCHUA CKOJIBXXCHUA OT CHUJIbI HOPMAJIBHOT'O TaBJICHUA.
Ob6cyxaeHue pe3ylbTaToB uccienoBanus. Onpeaenenue kodpduumeHTa
TpPEHUs CKOJbXeHUs. MI3MepeHne cuibl TpeHus 1okos. Pemenue 3amay ¢
UCIIOJIb30BaHUEM (DOPMYIIBI JJIsl CHITBI TPEHUS CKOJIbKEHHsI. AHAU3 ABHKEHUS
TEJI TOJIBKO I10J I(eﬁCTBHeM CHIJIBI TAXCCTH — CBO60)IHOFO HaacHus.
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OOBbsICHeHHE HE3aBUCUMOCTH YCKOPEHUsI CBOOOHOTO TaICHUS OT MacChI Tea.
OreHka BEeJIMYUHBI CUJIBI TATOTEHUS, IEHCTBYIOIIEH MEX Iy IBYMs TesaMu (st
pa3HbIX Macc). AHANU3 IBUXKEHUS] HEOECHBIX Tl MO/ IeUCTBUEM CHIIbI
TATOTEHUs (C UCIIOJIb30BAHUEM JOIOJIHUTEIbHBIX HCTOUHUKOB HH(GOpMALINN).
Pemenwne 3a1a4 ¢ MCMOJIb30BaHUEM 3aKOHA BCEMUPHOTO TATOTEHUS U POPMYITBI
JUTsL pacuéra CHIIbI TSKECTH. AHAIU3 OPUTHHAIIBHOTO TEKCTa, OMUCHIBAIOIIETO
MPOSIBIICHUS 3aKOHA BCEMHUPHOTO TSATOTCHHUS; BBITOJHEHUE 3aJaHUIN 110 TEKCTY
(cmbIcioBoe uTeHue). HabmroaeHue u o0CykIeHne OTBITOB 110 U3MEHEHHIO Beca
TeJa MPU YCKOPEHHOM JIBIKEHUHU. AHATTU3 YCIIOBUI BO3HUKHOBEHHS
HEBECOMOCTH U Ieperpy3Kku. Pemienue 3aa4d Ha ornipe/ieJieHe Beca Telia B
Pa3IMYHBIX YCIOBUSIX. AHAINU3 CHJI, IEHCTBYIOIINX HA TEJO, MOKOsIIeeCs Ha
onope. OnpeeyeHne HEHTPa THKECTH PA3TUYHbIX TEl.

3aKOHbBI COXPAHEHHUS
(9 4), KonrpossHas
pabora (1 1)

Nmnynbce Tena. M3menenne umiynsca. Ummyibce
CUJIBL. 3aKOH COXPaHEHUsI UMITyJIbCa.
PeaktuBHOE nBMKEeHME. MexaHudeckas pabora u
MOIIHOCTh. PaboTa cuit TsKecTH, ynpyrocTH,
TpeHusi. CBsA3b SHEPIrUU U pabOTHI.
[loTenuumanpHas sHEPTUs TeNa, OJHATOIO HAJl
IIOBEPXHOCTHIO 3eMiu. lloTeHnmanbHas 3Heprus
cKaTou npykuHbl. KuHeTHUecKas SHeprusi.
TeopeMa 0 KHHETHYECKON YHEPTHH.

3aKOH COXpaHEHMSI MEXaHUYECKOW DHEPTHUH.

Habmroienue u 00Cyk/1€H1Ue ONbITOB, JEMOHCTPUPYIOIIUX IEpeady UMITYJIbCca
IPU B3aUMOJICHICTBUH TEJ, 3aKOH COXPaHEHHUs UMITYJIbCa MPH a0COIIOTHO
YIIPYTOM M HEYIIPYTOM B3aUMOJECUCTBUY TEN. AHAIN3 CUTyalluid B OKPYKAOLIEH
JKU3HU C UCIIOJIb30BAaHUEM 3aKOHA COXPAaHEHMsI UMITyJIbca. Pacnio3HaBaHue
SIBJICHUS] PEAKTUBHOI'O JIBUYKEHUS B IIPUpOJIE U TexHUKe. [IpuMeHenne 3akoHa
COXpaHEeHMsI UMITyJbca JJIs pacuéTa pe3yabTaToB B3auMOECcTBUS Tel (Ha
IIpUMepax HEynpyroro B3auMOJEUCTBUS, YIIPYTrOro HEHTPAIbHOTO
B3aUMOJICHCTBUS JIBYX OJAMHAKOBBIX TE€J, OJTHO U3 KOTOPBIX HEMOABHKHO).
Pemenne 3a1a4 ¢ MCIOJIB30BAaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
Onpeznenenue paboThl CHIIBI YIIPYTOCTH MPH MOABEME TPY3a € UCTIOIb30BaHUEM
HETOABUKHOTO M TIOJIBIXKHOTO 0JI0KOB. M3Mepenue momuoctu. 3mepenne
NOTEHIMAJIBLHON 3HEPTUH yIpyro AeGopMupoBaHHON NpyKUHbBI. M3MepeHue
KMHETUYECKOW SHEPTUH Teja M0 JAJIMHE TOPMO3HOTO IyTH. DKCIIEPUMEHTAIBHOE
CpaBHEHUE U3MEHEHUS NTOTCHIUAIbHON U KHHETUYECKON YJHEPTUH Tena Ipu
JBUKEHHUH 110 HAKJIOHHOW IJIOCKOCTH. DKCIIEpUMEHTaIbHAasI IPOBEPKa 3aKOHA
COXpaHEeHMsI MEXaHUYECKOH SHepruu Ipu cBoOOIHOM NajieHnH. [Ipumenenue
3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPIUH I pacdy€ra MOTEHIUAIBHON U
KMHETUYECKOU dHEpruil Tena. Pemenue 3a1a4 ¢ UCIOIb30BaHUEM 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

Hab6nronenue konebanwmii moa ASHCTBUEM CHJI TSDKECTH U YIPYTOCTH U
oOHapyXeHHe MOA00HBIX KOJIeOaHH B OKpYXKaroleM MUpe. AHaIN3 KoieOaHui
rpy3a Ha HUTH U Ha TIpykuHe. OnpesiesieHne 4acTOThl KoJieOaHui
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MaaTHUKU. [IpeBpallienre sHepruu npu
KOJIeOaTeIIbHOM JIBI)KCHUH. 3aTyXalolne
KoseOaHus. BeIHYX/I€HHBIE KOJeOaHHUS.
Pe3onanc.

MaTEeMaTHYECKOTO U MPY>KUHHOTO MasiTHUKOB. HaOmroieHne u o0bsiICHeHNE
SIBJICHUS pe30HaHca. VcenenoBanne 3aBUCHMOCTH ITEPHOJIa KOJIeOaHHI
MOJIBEIIICHHOTO K HUTHU TPy3a OT AJTUHBI HUTH. [IpoBepka He3aBUCHMOCTH
neproja KojebaHui rpysa, MOABCIICHHOTO K JICHTE, OT MacChl rpysa.
Habmoienue u 00CykIeHNE OIBITOB, JIEMOHCTPUPYIOIINUX 3aBUCUMOCTD
neproja KojeOaHui Py KMHHOTO MasATHUKA OT MAcCChI IPy3a U KECTKOCTH
npyxuHbl. [[puMeHeHne MaTeMaTHIecKoro U MPYKUHHOTO MassTHUKOB

B KaYeCTBE MOJICIICH I ONMCAHUS KOJIeOaHUH B OKPY)KAOIEM MHUDE.
Pemenwne 3a1a4, CBSI3aHHBIX C BBIYMCICHUEM I OLIEHKOW 9acTOTHI (TIeproIa)
KOJIEOAHHI.

MexaHu4eCKHUe BOJIHBL.
3ByK

(5 4) , KourponbHas
pabora (1 1)

CBoiicTBa MEXaHMYECKUX BOJIH. JIJIMHA BOJIHBI.
MexaHuyeckue BOJIHBI B TBEPJOM Telle,
ceiicMuueckue BOJIHBI. 3BYK. | pOMKOCTh 3ByKa
u BbIcoTa TOHA. OTpaxeHue 3Byka. MHGpa3Byk u

YIBTPa3BYyK.

OOHapyKeHHe 1 aHAJIN3 BOJIHOBBIX SIBJICHUN B OKPYXKAIOIIEM MHUPE.
HaGnronenue pacnpocTpaHeHust MPOJOIbHBIX U MONEPEUHBIX BOJIH (Ha MOJIEIIN)
1 00Hapy)XKCHHE aHAJOTMYHBIX BHJIOB BOJIH B TIPUPO/IE (3BYK, BOJASHBIEC BOJIHBI).
Bbruucnenue JUIMHbI BOJIHBI M CKOPOCTH PaclpoOCTPaHEHMsI 3BYKOBBIX BOJIH.
DKCHepUMEHTAILHOE OIPEIEICHUE IPAHUL] YaCTOTHI CIIBIIIMMBIX 3BYKOBBIX
kosiebanuii. HaGiroieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM
YuCJIe C UCII0JIb30BAaHUEM MY3bIKaJIIbHBIX HHCTpYMeHTOB). Habmonenue u
00BSICHEHUE SIBJIEHUS aKyCTUYECKOI'0 pe30HaHca. AHAIN3 OPUTHHAIBHOTO
TEKCTa, MOCBALIEHHOTO UCII0JIb30BAHMIO 3BYKa (WJIM YJIbTPA3BYyKa) B TEXHUKE
(9X0J0KaIMs, yIbTPa3ByK B MEIUIIMHE U JIP.); BBIIOJIHEHHE 3aJaHUI 110 TEKCTY
(CMBICJIOBOE YTEHHE).

Paszpgen 10. DineKTpoOMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI (6 1)

DNeKTpOMarHuTHOE
nose

1 DJICKTPOMArHuTHBIC
BOJIHBI

DNeKTpOMarHuTHOE MoJie. DJIEeKTPOMarHUTHbIE
BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[IIxana 31eKTPOMAarHUTHBIX BOJIH.
Hcnonp30BaHne JIEKTPOMArHUTHBIX BOJIH JUJIS

ITocTpoenue paccyxaeHuii, 000CHOBBIBAIOIINX B3aUMOCBSI3b JIEKTPUIECKOTO U
MarHUTHOTO MnoJsiell. DKCIepuMEeHTaIbHOE H3yUYeHUE CBOMCTB
AIIEKTPOMAarHUTHBIX BOJIH (B TOM YHCJE C TOMOIIbI0 MOOMIBHOIO TeNEe(OHA).
AHaJIN3 peHTIT€HOBCKUX CHUMKOB Y€JIOBEYECKOI0 OpraHu3Ma. AHaJIN3 TEKCTOB,

(6 9) COTOBOW CBSI3U. DJIEKTPOMArHUTHAS TIPUPOJIA OTIMCHIBAIOIIUX MPOSIBIICHUS DJIEKTPOMATHUTHOTO U3ITYUEHUS B TIPUPOJIC: KUBBIC
cBeta. CKopocTh cBeTa. BolHOBBIE CBOMCTBA OpTaHU3MBbI, U3Ty4eHHUs] HeOECHBIX Tell (CMBICIOBOE uTeHue). Pacno3naBanue u
CcBeTa. aHAJIM3 Pa3INIHBIX PUMEHEHHH JICKTPOMArHUTHBIX BOJIH B TEXHUKE. PemeHune
3aJ1a4 ¢ UCIOJIb30BaHUEM (HOPMYIT ISl CKOPOCTH JIEKTPOMATHUTHBIX BOJH,
JUTHHBI BOJIHBI M YaCTOTHI CBETA.
Pa3nen 11. CeroBble siBjenus (15 u)
3aKoHBI Hcrtounuku cBera. JIyueBas Monens cBeTa. HabmtoieHue onbITOB, AEMOHCTPUPYIONIUX SIBICHUE TIPSIMOJIHMHEHHOTO

pacnpocTpaHeHHUs CBeTa
()

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

pacmpocTpaHeHus cBeTa (BOSHUKHOBEHHE TCHH U TTOJTYTEHHU ), U UX
MHTEpIpPETalysl C CIOJIb30BaHUEM MOHITHSI CBETOBOTO JIyya.
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ITnockoe 3epkano. 3akoH OTpakKeHUs
ceera. [Ipenomiienune ceera. 3aKoH
npenomiieHus ceeta. [lonHoe BHyTpeHHee
oTpakeHue cBeta. Mcnonb3oBaHue
BHYTPEHHETO OTPAXKEHUS B OIITUYECKUX
CBETOBOJAX.

OO0OBbsicHEHNE U MOACIIMPOBAHUC COJTHCYHOI'O U JTYHHOT'O 3aTMCHUH.
HccnenoBaHue 3aBUCUMOCTH yTjla OTPa’KEHUSI CBETOBOI'O JIyda

oT yrua najeHus. Vizyduenue cBOiCTB n300pakeHus B IJIOCKOM 3epKalie.
HaGnroneHnue v 00bsICHEHHE OIBITOB 110 MOJYYEHHUIO U300pakeHUH B BOTHYTOM
U BBIYKJIOM 3epkaniax. Habmronenue u 00bsICHEHHE ONBITOB IO MPETOMIICHUIO
CBETa Ha IPAHULIE Pa3IMYHBIX CPEJl, B TOM YHCJIE ONBITOB C IIOJIHBIM
BHYTPEHHUM OTpa)keHueM. VccinenoBanye 3aBUCUMOCTH YIJla IIPEJIOMIIEHHUS OT
yIJ1a naJIeHus! CBETOBOIO JIyda Ha IPaHULIe «BO3yX—CTeKsI0». Pacrio3HaBaHue
SIBIICHUM OTPAXKCHUSA U IIPCIIOMJICHHUA CBCTA B HOBCGI[HCBHOfI JKHU3HHU. AHAIIU3 U
00BSICHEHHE SIBJIEHUS ONTUYECKOI0 MUpaXka. Pelienue 3aau ¢ UCIOJIb30BaHUEM
3aKOHOB OTPAKCHHA U IMPCIOMJICHUA CBCTA.

JIMH3BI U ONITHYECKUE

HI/IHSa, Xon queﬁ B nuH3e. OnTndeckas

[Tonyuenue n300pakeHUli ¢ TOMOIIBbIO COOMPAIOIIEH 1 pacCeUBAIOIICH JTUH3.

puOOpHI cucrema. OnTuueckue npuodopsl: poroannapar, | OnpeneneHue GoOKyCHOTO pacCTOSHUS U ONITUYECKOM CUJIbl coOMparoiien
(6 1) MHUKPOCKOII U TeJeckoll. ['1a3 kak onTuyeckast JUH3Bl. AHAIU3 YCTPONCTBA U MPUHLUIIA JEHCTBUS HEKOTOPBIX ONTUYECKUX
cucremMa. bI30pyKoCTh M JaTbHO30PKOCTb. npubopoB: (oToanmapara, MUKpPOCKOIA, TEIECKOTIA.
AHanu3 sBIeHUN OJIM30PYKOCTH U 1albHO30PKOCTH, PUHIIMIIA
IEUCTBUS OYKOB.
Paznoxenue Paznoxenue 6enoro ceera B criekTp. ONbITHI HaGnronenue no pasnoxenuto 6emoro csera B crnektp. Habmonenue u
Oenoro ceera Herorona. CrojxeHue CrieKTpaIbHBIX [[BETOB. 00BSICHEHUE ONBITOB IO MOTYYSHUIO OETIOT0 CBETA MPH CII0KEHUH CBETa Pa3HbIX
B CIIEKTP Jucniepcus cBera. 1BeToB. [IpoBeneHre u 00bICHEHHE ONBITOB 10 BOCIPUATHUIO I[BETA

(2 9) , KorrposbHast
pabora (1 1)

MIPEIMETOB MPHU X HAOIIOICHUU Yepe3 I[BETOBBIC (PUITBTPHI
(LIBETHBIE OYKH).

Pasnen 12. KBantoBbie siBjienus (17 4)

Hcnyckanue
U TIOTJIOILICHHE
CBETa aTOMOM

OmnsiTel Pesepdopaa u miianerapHas Mojeb
aroma. Mozens aroma bopa. cniyckanue u
HOTJIOIEHNEe cBeTa aToMOM. KBaHTEIL.

OOGcyxenue 1enu onbIToB Pesepdopaa mo uccneqoBaHU0 aTOMOB,
BBI/IBIDKEHHE TUIIOTE3 O BOBMOXKHBIX PE3YJIbTaTaX OMBITOB B 3aBUCUMOCTH OT
MIPEJIITOJIaraeMOT0 CTPOCHUS aTOMOB, (DOPMYITHpPOBAaHUE BHIBOJOB U3

(4 4) JIuHeuaTele CIEKTPBHI. pe3yabTaToB onbITOB. OOCYKAeHNE MPOTUBOPEUNH TNIAHETAPHOH MO/IEIH aToMa
Y OCHOBaHU /I TUNIOTE3bI bopa 0 cTaimoHapHBIX OpOUTAX AIEKTPOHOB.
HaGnroneHue CIjIONIHbIX M IMHEWYAThIX CIIEKTPOB U3IYUYEHUS PA3IUUYHbIX
BenecTB. OObsICHEHHE JTMHEHUAThIX CIEKTPOB U3ITyYEHUS.

Crpoenue PagnoaktuBHOCTH. Anb(da-, 6eTa- 1 ramMmma- OO6cyxaeHne BO3MOXKHBIX THIIOTE3 0 MOJAEISAX CTpoeHus siipa. OnpeneneHue

aTOMHOTO s1/1pa n3inydeHusi. CTpoeHre aTOMHOTO sJIpa. cocTaBa Sep IO 33JaHHBIM MAaCCOBBIM M 3aps0BBIM YHCIIaM U 110 MOJO0KEHHUIO

(6 1) HyxnonHnas monens aroMHoro siapa. M3oTomns!. B [IEPUOANYECKON CUCTEME IEMEHTOB. AHAIN3 U3MEHEHHUS COCTaBa spa U €ro

PagnoaktuBHbie ipeBpainenus. [lepuon
nonypacnazaa. JleicTBus paIuOaKTUBHBIX

MOJIO’KEHHUS B MEPUOJUYECKON CHCTEME IIPH 0-PaIUOAKTUBHOCTH.
VccnenoBaHue TPEKOB 0i-4acTHI] 110 TOTOBBIM (oTorpadusm. OOHapykeHue U
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U3JIy4CHUH Ha )KUBBIE OPTAHU3MBI.

U3MEpEeHNe paAraMoOHHOro (POHA C MOMOIIBIO TO3UMETPA, OLIEHKA €ro
WHTEHCUBHOCTH. AHAJIN3 OMOJIOTHICCKUX U3MEHEHH, POUCXOISTITNX IO/
JIEUCTBUEM PAIMOAKTUBHBIX U31y4YeHHU. MCroap30BaHne paluOaKTUBHBIX
W3JIy4YECHHU B MEJIUIIMHE.

SAnepHble

peakuuu

(6 4) , KorrposbHast
pabora (1 4)

SnepHble peakiu. 3aKOHbI COXPAHEHUS
3aps1I0BOr0 U MacCOBOT'0 Yucell. DHeprus
CBSI3M aTOMHBIX siziep. CBsI3b MacChl U JHEPIHH.
Peakuuu cuntesa u aenenus saep. Mcrounuku
sHepruu CoisiHIA U 3BE3]. SlnepHas sHepreTuka.

Pemenue 3a1a4 ¢ CI0JIb30BAHUEM 3aKOHOB COXPAHEHHUSI MAaCCOBBIX U
3aps0BBIX YHCEIl Ha OIpe/IeJIeHHE Pe3yIbTAaTOB SIAEPHBIX PEeaKIIUii; aHaIu3
BO3MO>KHOCTH WJIM HEBO3MOXKHOCTH si/IepHOM peakuuu. OIeHKa SHEPTUH CBSI3U
szIep ¢ UCToib3oBaHuEM Gopmysibl DitHIITeHA. OOCYXKICHUE TIEPCIICKTUB
MCIIOJI30BAHUS YIIPABIISIEMOTO TEpPMOsiIepHOTro cuHTe3a. O0Ccyx1eHne
MPEUMYIIECTB U HKOJIOTMYECKUX MPOOIIEM, CBSI3aHHBIX C SJIEPHON IHEPTeTUKOU.

IoBTOpHUTENHbHO-00001IAKOIIMI MOTYJIB (9 1)

CucremMaTHu3anus

U 0000111eHHE
MIPEIMETHOTO
COJICP)KaHUS U OIbITA
JIEATEIILHOCTH,
MIPHUOOPETEHHOTO MPHU
W3YYCHHH BCETO Kypca
¢bu3uKy.

O06001eHne coepxKaHus KaK10ro U3 OCHOBHBIX
paszenoB Kypca QU3UKU: MEXaHUYECKHE,
TCIJIOBBIC, DJICKTPOMArHuTHBIC, KBAHTOBBIC
siByicHust. Hay4HBIH METO| TO3HAHUS U

ero peanu3anus B QU3NYECKUX UCCIICTOBAHUSX.
CBsi3b (pU3HKH U COBPEMEHHBIX TEXHOJIOTHII B
obnactu nepenavyn nHGOpMaIHH,

JHEPreTHKE, TPAHCTIOPTE.

Beimonnenne yaeOHbIX 3aaHui, TPeOYIOMUX JeMOHCTPAIUN
KOMIIETEHTHOCTEH, XapaKTepHU3YIOLINX €CTECTBEHHOHAYUYHYIO IPAMOTHOCTb:
- IPUMEHEHHS TOYYCHHBIX 3HAHUH I HAY9HOTO 00BSCHEHUS (PU3NIECKUX
SBJICHUH B OKpY>Karollel Ipupoje U MOBCEIHEBHOM KHU3HH, a TAK)KE BBIABICHUS
(u3MYECKUX OCHOB psiJia COBPEMEHHBIX TEXHOJIOTHIA;

- IPUMEHEHMsI OCBOCHHBIX IKCIIEPUMEHTAIbHBIX YMEHHH JUI UCCIIe0BAHUS
(bu3NYECKUX SIBICHUN, B TOM YMCIIE /ISl IPOBEPKU TUIIOTE3 U BBISABICHUS
3aKOHOMEPHOCTEMN.

Pemenue pacu€THbIX 3a7a4, B TOM YHCie IPEANOIAraloiuX UCI0JIb30BaHUe
¢bu3nyecKoil MOJIeNTM U OCHOBAHHBIX Ha COJIEP>KaHUU PA3JIUYHBIX pa3JIeioB
Kypca GpU3uKH.

BrimonHenue u 3amuTa rpynnoBbIX WIK UHAUBUIYAJIbHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEpKAHUEM Kypca (PU3UKH.
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