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ITosicHuTEILHAS 3aIMCKA

AnHomayua K paboueii npozpamme Kypca 6Heypounoii Oeamenvhocmu «Dusuxka @
IKCHEPUMEHMATIbHBIX 3A0aUaAX)

Pabouas nporpamma Kypca BHEYpOUHOIl edaTenbHOCTH «DU3HKa B SKCIIEPUMEHTAIbHBIX 3a/1a4axX»
s odydatonmuxcst 10-11-x kimaccoB coctaBineHa B cooTBeTcTBUU ¢ TpeboBanusimu @I'OC COO, OOIT
COO mkosbl Ha ocHOBe: aBTOpckou mporpammbl: B.A. Opnos, FO.A. CaypoBa «MeTonabl pemnieHus
¢busnueckux 3amaun. - M.: [poda, 2005 r. [lanubeiii Kypc npenHazHadeH st oOyqaroniuxes 11 kmacca,
paccuutad Ha 34 yaca B 11 kiacce, mpu 3ToM o0OecreunBaeTCs TEMaTHYECKOE MOBTOPEHUE HIKOJIBHOTO
Kypca (pu3uku 1 6osee neTaabHOE pacCMOTPEHHE 3ajay M0 BCEMY KYPCY M 33124 MOBBIIIEHHOTO YPOBHS
CJIOKHOCTH.

Kypc paccuntan Ha 1 rox oOyuenwus (10 umm 11 kacce).

KonuuectBo wacoB mo mporpamme B Hezgento — 1. KomudecTBo yacoB o IuiaHy BHEYpPOUHOI
NEeATEILHOCTH MIKOIEI — 1. KomnuecTBo yacos B rog — 34.

Heab xypca — pa3BuTHEe MHTEpeca K (U3HKE U peleHuIo (Gu3nMdeckux 3anad, (GpopmupoBaHUE
MPEJCTaBICHUN O MOCTAaHOBKE, KJIacCU(UKAIIUK, TPHUEMaxX U METOJIaX PEIICHHs IIKOJIbHBIX (pr3myecKux
3azad.

3agauu:

1. pa3BuBarh UHTEpec 0OyHaAOIIUXCS K (U3MKE U PEIIeHUI0 (PU3NUECKUX 3a/ay;
2. yrayOnsaTh MOHUMaHUE (PU3UYECKUX SBICHUNA U 3aKOHOMEPHOCTEHH;
3. (¢opmupoBaTh NPEICTABICHUS O IIOCTAHOBKE, KIacCH(PHUKAIMU, MPUEMaX M METOAAX pEeHICHUS

MIKOJIBHBIX (PU3NYECKUX 3a/1a4.

JlanHble 3a1a4u MOTYT OBITh YCIICITHO PEILICHBI, €CIU Ha 3aHATUSAX U B CAMOCTOSTEIbHON paboTe
00yYaroImuXxcs COYETAIOTCS TeOpeTHdecKas paboTa ¢ JOCTaTOYHBIM KOJIMYECTBOM MPAKTHYECKHX PadoT,
ynensieTcst OOoNbIIOe BHHUMaHUE JKCIEPUMEHTY, aHalM3y JAaHHBIX, MOJIY4YaeMbIX 3KCIEPUMEHTAIIBHO,
IIPEIOCTABIIAETCS BO3MOXHOCTh CO3[aBaTh TBOPYECKUE IPOEKTHI, MPOBOJUTH CAMOCTOSITEIIbHbBIE
UCCIIeTOBaHUS.

[IporpaMmma mnocTpoeHa TakuM 00pa3oM, 4YTO Ha OCHOBE JKCIIEPUMEHTAJIBHOIO TMOJX0Aa
TEOPETUYECKHE CBEACHHUS W TEKCThl 3a7ay NPUOOpETaroT (QHU3MUECKUH CMBICT; JAEMOHCTpALUU |
UCCIIEIOBATENbCKHUE TPOEKTHI IOMOTal0T 00pa3HOMY BOCIIPUSATHIO HAYKH.

[TonBeneHue UTOroB pabOTHI MJIAHUPYETCS Yepe3 y4acTHe B BHICTaBKaX, KOHKypcax, OJMMIINAAX,
KOH(pepeHIMsIX, GeCTUBAISX.

B cooTBeTcTBUM C BO3pAaCTHBIMH OCOOCHHOCTSIMU y4alllUXCs M3ydeHHE MaTepualia MporpaMMBbI
OTIpe/IEeTISieT pa3InUHbIC POPMbL OPeAHUZAUUN YUEOHBIX 3AHAMUIL:

- cOop nHpopMaIMHU C TOMOIIbIO Pa3IMYHBIX HCTOYHUKOB,

- CMBICIIOBOE YTEHHE U paboTa C TEKCTOM 33/1a4H,

- rpaduyecKkoe U HIKCIIEpUMEHTATbHOE MOJIETMPOBAHUE,

- BKCKYpCHUHU C LIeJIbI0 0TOOpa JAHHBIX JUIsl COCTABIICHUS 3a/1ay;

- pellIeHUe KOHCTPYKTOPCKHX 3a/1a4 U 33724 Ha TIPOEKThI (TPOCSKTHI Pa3IMUHbIX YCTPONUCTB, MPOCKTHI
METOJIOB OTIPE/ICIICHUsI KAaKUX-JTHOO XapaKTePUCTHK WA CBOMCTB Teja);

- moJx0oOp, COCTAaBIIEHUE U pEIlIeHHE M0 MHTEepPEecaM Pa3IMUHBIX CIOKETHBIX 3a/1a4: 3aHUMATEIbHbIX,
SKCIIEPUMEHTAJIBLHBIX C OBITOBBIM COJIEP)KAHUEM, C TEXHUUECKHM U KPaeBeIUeCKUM COJIEP)KAHUEM,
BOEHHO-TEXHUYECKUM COJEPKAHUEM;

- MOJeNHpoBaHHE (PU3HUECKOT0 MPOIecca UITH SIBICHUS ¢ TOMOIIbI0 aHUMAIIUH;

- TNPOEKTHAas NEATEIbHOCTb.

OcHoeHble 6U0bL yUeOHOUl 0esasmeIbHOCIU:

- YcTaHOBJIEHUE YYAIIUMUCS CBSI3U MEX/Y LIEIbI0 YUeOHOH eATeIbHOCTH U €€ MOTHBOM.

- CmbpIicnooOpa3oBaHue: HPABCTBEHHO-ITHMUECKOE OLEHUBAHUE YCBAaMBAEMOIO  COJEpKaHUS.
HpaBcTBEHHO-ITHUECKOE OLIEHUBAHUE YCBAUBAEMOI'O COJIEP/KaHUs

- llenenonaranue; mianupoBanue. [InannpoBaHue; IpOrHo3UpOBaHKEe; KOHTPOJIb B hOpMe CIMYEHUS
crioco0a JISHCTBUS U €ro pe3ysbTaTa ¢ 33JaHHbIM ATAJIOHOM C IIeTIbI0 OOHAPYKEeHUs OTKJIOHEHUH 1



OTJIMYUI OT ATAJIOHA; KOPPEKIHs; OLIEHKA - BBIIEJIECHUE U OCO3HAHME YYaIMMCS TOTrO, YTO yiKe

YCBOEHO U YTO €II€ MMOAJIEKUT YCBOCHHIO, OCO3HAHUE KAaUECTBA U YPOBHS YCBOEHUS.

- KonTposns B popme cinyeHus crnocoda AeHCTBYSI U €ro pe3yJibTaTa ¢ 334aHHBIM 3TAJTOHOM C LIEJIbI0
oOHapy>KeHHs OTKJIOHEHUH M OTIMYUI OT 3TAJIOHA.

- Ilouck u BblAEneHHE HEOOXOAMMON HMH(pOpPMALMM; CTPYKTYpPUPOBAHUE 3HAHUIl; NPUMEHEHHE
METOAOB HH(OPMAIIMOHHOTO IOMCKAa, B TOM YHCIE C IOMOIIbIO KOMIIBIOTEPHBIX CPEJNICTB;
CTPYKTYPUPOBAHUE 3HAHUH.

- Bribop nanbonee 3¢ddexkTuBHBIX cnocoOOB pemieHHs 3a4ad B 3aBHCUMOCTH OT KOHKPETHBIX
yCIIOBH; pediiekcHst Clloco00B M yCIOBUM IEHCTBUSA, KOHTPOJIb U OLIEHKA ITPOLecca U Pe3yJIbTaTOB
JeSITeTbHOCTH.

- IlnanumpoBanme y4eOHOro COTPYJHMYECTBA C YYMTEIEM U CBEPCTHUKaMHU. YIIpaBlieHHE
MOBEJICHHEM NapTHEepa — KOHTPOJIb, KOPPEKIIHsI, OLIEHKA ACHCTBHI mapTHEpa
Dopmul npedcmasnenus pe3yiomanos 00YUaAIOUUXCA RO 0CEOCHUIO RPOZPAMMOT GHEYPOUHOIL

oeamenbHoCmu:

- TemaThyeckas NoA0OpKa 3ajay pa3jIMYHOI'O YPOBHS CIOXHOCTH C MpPEJICTaBICHHUEM pa3HbIX
METOJOB PEIICHUs B BUJE TEKCTOBOTO JOKYMEHTA, PE3CHTAIHH, (DIdII-aHuMAIMH, BUICOPOIHKA
i Web — crpanmuisl (caiira)

- BBICTaBKa IIPOEKTOB, MPE3CHTAIINN;

- JIeMOHCTpalMs SKCHEPUMEHTa, KaueCTBEHHOH 3aJaud C KauyeCTBEHHbIM (YCTHBIM WJIM B BUJE
NPUJIOKEHUSI, B TOM 4YHMCIIE, NPE3CHTAIMel) ONMMCAaHWEeM IIpollecca Ha 3aHATHE, (ecTUBaie
HKCIEPUMEHTOB;

- Hay4YHO-WMCCIIeZIoBaTeIbCKas (TIpoeKTHAs) paboTa s yuacTtusi B KoH(epeHuu, pecrupaie;

- 3alqUTa Hay4YHO-UCCIIEJOBAaTENIbCKUX WIM TPOEKTHbIX paboT Ha 3aHsiTHe, (hecTuBale,
KOH(epeHIHH.

[Iporpamma noMokeT chopMupoBaTh y OOy4aroIUXcs LEJIOCTHOE  MHUPOBO33PEHHE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU M OOIIECTBEHHOH MMPAKTHKH; Pa3BUTh YMEHHUE
COOTHOCHTh CBOM JEUCTBUS C IUIAHUPYEMBIMHM pe3yJIbTaTaM{, YMEHUE OINpeAessaTh IOHATHSA,
yCTaHABJIMBATh aHAJIOTUH, KIIACCU(PHUIIMPOBATH, YCTAHABIIUBATh IIPUINHHO-CIICJICTBEHHBIE CBS3H, CTPOHUTH
JIOTHUYECKOE pacCy kKJIeHHE, YMO3aKIIOUEHUE U JIeNIaTh BBIBO/IbI; CPOPMHUPOBATH TOHUMAaHKE BO3pacTaroLIen
POJIM €CTeCTBEHHBIX HAyK M HAYYHBIX HCCIIEOBAaHUI B COBPEMEHHOM MHpE, IOCTOSHHOTO Ipoliecca
HBOJIIOIMM HAY4YHOTO 3HaHUS. BbIsABIeHHE Hay4YHBIX 3aKOHOMEpPHOCTEHl B Mpoliecce MpPOBEACHUS
AKCIIEPUMEHTOB HEOOXOUMO Il U3YUeHUS] PU3UKU, XMMUU, OMOJTIOTHH.

Jis peanuzanuu MporpamMMbl BHEYPOUHOW JeATeNbHOCTH «@PH3MKa B HKCIEPUMEHTAIbHBIX
3aJ1ayax» HeoOX0JMMO OpraHU30BaTh paboTy 00yUaroUMXcs B 1ab0paTOpHH, IPEIOCTaBUTh BO3MOKHOCTD
WHAMBUYalbHBIX HCCIEIOBAaHUNH C HcIoib30BaHUEeM obopynoBanus lLlentpa «Touka pocra». Ha
MPOTSDKEHUH BCETO Kypca Juisi (OPMUPOBAHHUS HAYYHOTO METO/AA TIO3HAHUS IMIHPUHYECKHM MeTOI0M
UCHoJb3yeTcs paboTa Mo ATanam:

1. C6op unpopmanun.

2. HabmoseHue SBIEHUS UM DKCIIEPUMEHT.

3. Amnanus.

4. BrIpaGoTKa TUIOTE3BI, YTOOBI OOBACHUTH SBICHHE.

5. PaspaboTka TeopHu, 0OBACHAIOMEN (JeHOMEH, OCHOBAHHBIN Ha MPEATIOI0KEHUX, B 60JIee
IIMPOKOM ILJIAHE.

[Ipennonaraercs Takxe
- IpOBeJIeHHE 00YYaOIUMUCS MPAaKTHYECKUX (JTaOOpaTOpHBIX) padoT, MHAMBUIYAIbHBIX HCCIIEIOBaHUH,
AKCIIEPUMEHTAIbHOE MO/IETTUPOBAHUE;

- IEMOHCTpaIus 00JBIIOr0 KOJIUYECTBA IKCIIEPUMEHTOB;
- WCIIOJIb30BAaHHME HATIIHBIX IOCOOWA, B TOM YHCIIE BHJEOMaTepuaya, aHWUMAallMH, TpPE3CHTAINH,
pa3gaToyHOro MaTepHuala B BUJE aJrOPUTMOB, OJIOK-CXeM, MOJIeTIeH U T.II.

[IporpaMmMa mocTpoeHa TakUM OOpa3oM, 4YTO BO3MOXHBI pa3jivyHble (OPMBI 3aHATHI:
KOHCYJIbTAIIUSl YUUTENs, BBICTYIJICHUE YYEHHMKOB, MOJpOOHOE OOBSICHEHHWE NMPUMEPOB pEIIeHHs 3a/ad,
KOJIJIEKTHBHAs ITOCTaHOBKA 3KCIEPHMMEHTAIBHBIX 3aay, UHIUBUAYyalbHas M KOJUIEKTUBHas pabora 1o
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COCTABJICHMIO 33]1a4, KOHKYPC Ha COCTaBJICHHE JIyYIlIeH 3a/1a4, 3HAKOMCTBO C Pa3INYHbIMA HCTOYHUKAMHU
uHbOpMAaLUH U T. [I.

Oco0oe BHHMaHue cieayeT yAeIuTh 3aJadaM, CBSI3aHHBIM C MPO(ecCHOHATBbHBIMU MHTEpecaMu
LIKOJIBHUKOB, a TAKXKE 3a/1a4aM METAIPEIMETHOTO COAEPKaHU.

B pesynbrare ocBoeHUs NporpaMMbl BHEYPOUHOH AeATE€IbHOCTH «DH3MKa B SKCIIEPUMEHTAIIBHBIX
3a/1a4ax» 00yJaroluecs MOTYT BBIUTH Ha TEOPETUYCCKUI YPOBEHD PEIICHUS 33729 CPETHEH CIIOKHOCTH:

1. CocTaBisTh CTPATErUIO M0 PEIICHUIO 3314,

. KJIacCu(UIMPOBATh NPEATIOKEHHYIO 331a4Y;

. IPOBOJIUTH MEPEKOUPOBKY YCIOBUS 3a/1a4U;

. OIIPEAENATh BCE TUIIBI IAPAMETPOB, BXOAIINE B 33/1a4y;

. OTIpEeIeIIATh HauboJIee pallMOHANBHBIN METO PEIICHUs 3a/1a4H;
. OCO3HAHUE JEATEIBHOCTH 110 PELICHUIO 3a/a4;

. pemarTh 3a7a4u, UCIOIb3Yys AITOPUTMUYECKOE MPEAIUCAHUE;

8. CAMOKOHTPOJIb U CAMOAHAJIU3.

B urore mKOJBHUKM MOTYT BBINTH Ha YPOBEHb PELICHUS 337au: PEUICHUE MO OINPEACICHHOMY
IJIaHY, BJIAJICHUE OCHOBHBIMH NPUEMAMM PEUIEHUSA, OCO3HAHUE NEATEIBHOCTH IO PELICHHUIO 3a7ayH,
CaMOKOHTPOJIb M CAMOOILIEHKA, MOJICTTUPOBaHUE (PUBUUYECKUX SIBICHUHU U T.1.

JIMYHOCTHBIE U MeTanpeIMeTHbIe Pe3yJbTAThl OCBOCHHUS KYyPCa BHEYPOYHOI AeSITeJIbHOCTH
Juunocmuvimu pezynomamamu uzyyenusa nporpamMmmbl «Du3nka B 3a1a4ax» SBISAIOTCS:

- TOJIOXKUTEIIFHOE OTHOIIEHUE K POCCHICKON (DU3MUECKON HAyKE;

- YMEHHeE YIpaBIATh CBOEH [M03HABATEIBHOU JI€ATEIbHOCTBIO;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQECCHH.

Memanpeomemnsimu pe3yiomamamu uzydyeHus nporpamMmbl «MeTolbl pelieHus (pU3nIecKux
3a7a4» SIBJISIFOTCSA:

- HCIOJNb30BaHHE YMEHHH pa3IUYHbIX BUJOB IO3HABATEIBHOW JesATeNbHOCTH (HaAOMI0EeHHE,
SKCIIEPUMEHT, padoTa ¢ KHHUIOH, pelieHue mpodiieM, 3HAKOBO-CUMBOJUYECKOE OINEpUPOBAHUE
uHpopmanuen u ap.);

- TpUMEHEHHWE  OCHOBHBIX  METOJIOB  TO3HAaHUS  (CHCTEMHO-WH(DOPMAIMOHHBIM  aHauU3,
MOJIETTUPOBaHUE, SKCIIEPUMEHTHUPOBAHUE U Jp.) AJS U3YYEHHUS PAa3IMYHBIX CTOPOH OKpY KaroIien
JIEHCTBUTEIIHFHOCTH,

- BJaJeHUE WHTEIUICKTYyaJbHBIMU OMNEpalusMu — (QOpMYyITUpOBaHWE THUIOTE3, aHaJIN3, CUHTES,
OIICHKA, CpaBHEHHE, 000O0IICHHE, CHUCTeMaTu3alus, KiIacCHU(UKAIUs, BBIABICHHE MPUYMHHO-
CJIIEZCTBEHHBIX CBA3€H, MOMCK AHAJIOTUHA — B MEXKIIPEAMETHOM U METAIIPEAMETHOM KOHTEKCTAX;

- YMEHHE TEHEpUpOBaTh HJEH U OMNPEIEIATh CpPEICTBA, HEOOXOAUMBIE /I UX pealu3aluu
(MposiBlI€HNE WHHOBAIIMOHHOW aKTUBHOCTH).

~N N kW

Conep:xanmne Kypca BHeypouHoii nesiteibHocTH (10 miam 11 kiace)
dusnyeckan 3anava. Knaccudukamus 3agay (2 4)

Yro takoe ¢usmueckas 3agada. CocraB ¢usnyeckoi 3amauu. dusnyeckas Teopus U pelIeHUE
3aja4. 3HaueHue 3a7a4 B 00y4EeHUHU U )KU3HHU.

Knaccugukarus ¢pusndeckux 3a1ad 1o Tpe0OBaHUIO, COAEPKAHUIO, CIIOCO0Y 3aJaHHsI U PELICHHUS.
[Ipumepsl 3a1a4 Bcex BUJIOB.

CocraBnenue Qusnueckux 3agady. OCHOBHbIE TpeOOBaHM K cocTaBiieHHIO 3a1ad. CrocoObl U
TEXHHKa cocTaBieHus 3a1a4. [Ipumepsl 3a1a4 Bcex BUIOB.

IMpaBuia u npuembl pemtenns Gpu3nvecKux 3aaad (2 4)

OO6mme TpeboBaHMS MPU pelieHnH (U3MUECKUX 3a1ad. JTambl penieHus (U3NYECKON 3amaqu.
Pabota ¢ TekcToMm 3amaun. AHaiu3 (U3MYECKOTO SBJIEHUS; (OPMYJIHPOBKA MJEH pelieHus (IU1aH
perenust). BeimonHeHne maHa pemenus 3anadu. YucnoBoil pacder. Mcmonb30BaHNE BBIYMCIUTEILHON
TEXHUKHU JJIs1 pacueToB. AHAIIN3 pelIeHus 1 ero 3HaueHue. OpopmiieHue pereHms.

TunuuHble HEIOCTATKU MpPU pelieHuH U oopmiieHuu pemieHus pusndeckor 3anauu. M3yuenue
IPUMEPOB pelIeHus 3ajay. Pa3nuuyHble NpUeMbl U CIOCOOBI PEIICHHS: aJTOPUTMBI, AaHAJIOTHH,
reoMeTpuuecKue npueMsl. MeTtos pasmepHocTeil, rpaduueckue pereHus 1 T. 1.



JunaMuka u cratuka (3 u)

KoopauHatHblii MeTOZ pelleHus 3aJay 0 MEXaHHuke. PemieHue 3a1ady Ha OCHOBHBIE 3aKOHBI
nuHaMUKHU: HbroTOHA, 3aKOHBI JUIsl CUJI TATOTEHUS], YIPYTOCTH, TPEHUS, CONPOTUBIICHU. Pemenue 3anau
Ha JIBWYKEHUE MaTepUAIbHOM TOYKU, CUCTEMBI TOUYEK, TBEPOTO TeJla MO IeUCTBUEM HECKOIBKUX CHUII.

3aaun Ha onpesiesieHue XapaKTePUCTUK PAaBHOBECHS (PU3NYECKUX CUCTEM.

3ajaud Ha TPUHIUI OTHOCUTEIBHOCTH: KUHEMATHUYECKHE M JIMHAMHYECKUE XapaKTEPUCTUKHU
JBUKEHUS TeJla B Pa3HbIX HHEPLUUAIbHBIX CUCTEMAX OTCUETA.

[TonGop, cocTaBiieHrE U PEIICHUE MO UHTEPEeCcaM Pa3IMYHBIX CIOKETHBIX 33/1a4: 3aHMMATEIbHBIX,
AKCIIEPUMEHTAJIBHBIX C OBITOBBIM COJEP’KaHUEM, C TEXHHUYECKHMM M KPAaeBEIYECKUM COJEp:KaHUEM,
BOCHHO-TEXHUUYECKUM COJICP>KAaHUEM.

DKCKypCHUH C 11eTbI0 0TO0pa JaHHBIX JUIsl COCTABIICHUS 3a/1a4.

3akoHbI coxpaHeHusi (4 4)

Knaccudukanus 3agay 1mo MexaHHKe: pelIeHHE 3aJad CpeACTBAMH KWHEMATHKH, TUHAMHUKH, C
MOMOIIIbIO 3aKOHOB, COXPAaHEHHUS.

3aaun Ha 3aKOH COXpaHEHUs UMITYJIbCa U PeaKTUBHOE JBMKEHHE. 3aauu Ha OllpeieJIeHHe pabOoThI
Y MOIIIHOCTHU. 3a/1a4¥ HA 3aKOH COXPAHECHUS U MPEBPAIECHUS MEXaHUUECKON IHEPTUH.

Pemenne 3amau HeckonbkuMu crnocobamu. CocTaBieHHE 3aJad Ha 3aJlaHHble OOBEKTHI WITU
sBiIeHUs. B3auMomnpoBepka pemraeMbpix 3a/1ad. 3HAKOMCTBO C MPUMEpPAMU PELISHUs 3a7a4 M0 MEXaHHKE
pecyOIUKaHCKUX U MEXIYHAPOIHBIX OJIMMITAA].

KoHcTpykTOpcKue 3aauu U 3a/1a4d Ha MIPOCKTHI: MOJEIb aKCEeIePOMETpa, MOJIeIb MasiTHUKA Dyko,
MOJ€JIb KPOHILUTEHHA, MOJIENb MYIIKA ¢ MPOTUBOOTKATHBIM YCTPOMCTBOM, IMPOEKThl CaMOIBUKYIIMXCS
TEJEKEK, TPOCKTHI YCTPOUCTB JIJIsi HAOIIOACHUSI HEBECOMOCTH, MOJIEIh aBTOKOJIE0AaTETbHON CUCTEMBI.

CTpoeHuUe U CBOICTBA ra3oB, JKHAKOCTeH U TBEPABIX Teu (3 u)

KauecTtBeHHble 3alaud Ha OCHOBHBIC TIOJIOKEHUS W OCHOBHOE YpPaBHEHHE MOJIEKYJSIPHO-
kunetndyeckoit Teopuu (MKT). 3amaun Ha onucaHue MoBeACHUS UACABHOTO ra3a: OCHOBHOE YpaBHEHUE
MKT, onpeneneHne CKOPOCTH MOJIEKYJI, XapaKTEPUCTUKH COCTOSIHUA ra3a B U30MPOLECCaX.

3ajaun Ha CBOWCTBA IMapoB: HCHOJB30BaHME ypaBHeHUs MenaeneeBa-Knaneiipona,
XapaKTEPUCTHKA KPUTHUECKOTO COCTOSTHUA. 3a7a4M Ha ONUCAHKE SIBJICHUH TOBEPXHOCTHOTO CJI0s; paboTa
CHJI TIOBEPXHOCTHOTO HATSHKEHUS, KAWIISIPHBIE SIBICHUS, U30BITOYHOE JIaBJICHHE B MBUIBHBIX My3BIPSX.
3ajaun Ha OMpeIeTICHNE XapaKTEPUCTUK BIAXKHOCTH BO3/yXa.

3amaun Ha OMpejeNieHne XapaKTEepPUCTUK TBEPAOro Tena: aO0COMIOTHOE U OTHOCHUTENIBHOE
YUIMHEHHE, TeTUIOBOE PAaCIIUPEHHE, 3arac MPOYHOCTH, CUJIA YIIPYTOCTH.

KauecTBeHHbIE U KOJIMYECTBEHHBIEC 3a/1aUd. Y CTHBIM IUAIOr IPHU PEHIEHUH KaYeCTBEHHBIX 3a/au.
['paduueckue u sKcriepuMEHTaIBHBIE 33]]a4H, 3a7a49U OBITOBOTO COJEP>KaHMUSI.

OCHOBBI TEpMOAUHAMUKH (4 1)

KomMOuHupoBaHHbIE 3a71a4H HA MEPBBIA 3aKOH TEPMOJUHAMUKH. 3a]]a4i Ha TETUIOBBIE IBUTATEIH.

DKCKypcus ¢ 1eNblo cOopa TaHHBIX AJIsi COCTABICHUS 3ajay.

KoHcTpykTOpCcKHe 3amadv M 3a7aud Ha MPOEKTHI: MOJIEIh Ta30BOT0 TEPMOMETpa; MOJEIb
MIPEAOXPAHUTENBHOTO KJIallaHa Ha ONPEIETIEHHOE JAaBJIEHUE; IPOEKThI UCII0JIb30BaHUs Ia30BbIX IPOLIECCOB
JUTsl TIOJJa4¥l CUTHAJIOB; MOJIETh TEIUIOBOM MAIIMHBI, MPOEKTHI MPAKTHYECKOTO OIPEICICHHS paauyca
TOHKHMX KalWJUISPOB.

DJIeKTPHYecKoe H MAarHUTHOE 1oJis (4 )

XapakTepucTuKa pelieHus 3aaad pa3zena: ooiiee u pa3Hoe, IPUMEPhl U IPUEMbI PEIICHHUS.

3amaun pa3HBIX BUJOB Ha OMHCAHUE AJICKTPUYECKOTO TOJIS PAa3IMUYHBIMU CPEICTBAMU: 3aKOHAMU
coxpaHeHHus 3apsga u 3akoHOM KynoHa, CHJIOBBIMU JIMHUSMH, HaNpsHDKEHHOCTBIO, Pa3HOCTHIO
MMOTEHITMAJIOB, SHEeprueil. Pemenne 3a1a4 Ha oMMcaHue CUCTEM KOHJIEHCATOPOB.

3ajaun pa3HbIX BUJIOB HA OMKUCAHUE MAarHUTHOTO TIOJISL TOKA M €T0 IeUCTBUS: MarHUTHAs! MHIYKITUS
Y MarHUTHBIN TOTOK, cujia AMmnepa u cuia JlopeHia.

Pemienne kauecTBEHHBIX IKCIEPUMEHTANBHBIX 337a4 C UCIIOJIb30BAHUEM JIEKTPOMETPA, MarHUTA U
npyroro obopynoBanus Llentpa «Touka poctay.



IMocTOSTHHBII 3JIEKTPHYECKHIT TOK B Pa3jJMYHbIX cpeaax (4 4)

3aauy Ha pa3Iu4HbIE IPUEMBI PacyeTa COPOTUBIIEHMSI CJIOKHBIX JIEKTPUUECKUX Lenel. 3axaun
pa3HBIX BU/IOB Ha OITUCAHUE HJIEKTPUUECKHUX LENeH TOCTOSTHHOIO AJIEKTPUYECKOI0 TOKA C [IOMOLIbIO 3aKOHA
Oma nns 3aMKkHYTOM 1enu, 3akoHa Jxoyns-JleHia, 3aKOHOB MOCIIEIOBATENBHOTO M IApauIeIbHOTO
coeauHenuil. O3HakomieHnue ¢ npasunamu Kupxroda nmpu pemenun 3agad. IloctaHoBka u perieHue
(bpOHTANBHBIX HKCHEPUMEHTAIBHBIX 3a7ad Ha OINpe/AeiCHUE IOKa3aHWH NpUOOPOB NpPU H3MEHEHUHU
COIIPOTHBJICHUS T€X WJIM MHBIX YYaCTKOB LM, HA ONpPE/eIeHNuE CONPOTUBICHUN YYacTKOB LIENHU U T. [I.
Pemenue 3anay Ha pacuer yuyacTka nenu, nmeroueit /1C.

3ajaund Ha ONMCAaHUE MOCTOSIHHOTO JJIEKTPUYECKOIO TOKAa B 3JIEKTPOJIMTaX, BaKyyMme, rasax,
MIOJIyIIPOBOJIHUKAX: XapaKTEpUCTHUKA HOCUTENEH, XapaKTepUCTHKAa KOHKPETHBIX SBICHUM U Ap.
KayecTBeHHBIE, 3KCIIEPUMEHTANIbHBIE, 3aHUMATEIbHbIE 3a7aud, 3a/la4d C TEXHUYECKHM COJEp)KaHUEM,
KOMOWHUPOBaHHBIE 3a/1a4H.

KoHcTpykTOpckue 3aaud Ha IPOEKTHI: YCTAHOBKA JJIi HAarpeBaHUS S>KUIKOCTU Ha 3aJaHHYIO
TEMIIEPATypPy, MOJIENIb AaBTOMAaTHYECKOI'O YCTPOMICTBA C 3JEKTPOMAarHUTHBIM DEJie, MPOEKThl U MOJAEIU
OCBEIICHUS, BBIIPSIMUTENb U YCHUIUTEIb Ha MOJIYNPOBOJHUKAX, MOJEIHU H3MEPUTENbHBIX HPUOOpOB,
MOJIETHN «YEPHOTO SIILIUKAY.

DJIeKTPOMArHUTHBbIE KoJieOaHusi U BOJIHBI (6 1)

3amaud  pa3HbBIX BUJOB Ha ONMCAHUE SIBJIEHUS OJEKTPOMAarHUTHONM MHAYKLIMH: 3aKOH
3JIEKTPOMArHUTHOM MHIYKIMHU, paBuiio JIeH1a, HHIyKTUBHOCTb.

3amaul Ha NEPEMEHHBIM AIEKTPUYECKUN TOK: XapaKTEPUCTHKU MEPEMEHHOr0 3JIEKTPUUYECKOTo
TOKa, EKTPHUUECKUE MAIIMHBI, TpaHchopMaTop.

3ajaud Ha OIMCAaHUE pPA3JIMYHBIX CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: CKOPOCTb, OTPa)KEHUE,
npejoMiIeHue, nHTepdepeHus, Iudpakius, noaspusanus. 3a1auy o FeOMETPUUYECKON OINTHKE: 3epKaJa,
ontuueckue cxembl. Kiaccudukanms 3agad no CTO u mpuMepsl UX pelieHusl.

3ajaun  Ha ONpeAEJIeHME ONTHUYECKOM CXEeMbl, COJepKallehCsi B «UYEPHOM  SIIUKE»:
KOHCTPYUPOBAaHUE, IIPUEMbl M TpUMEpbl pelieHud. [pynmoBoe U  KOMIEKTUBHOE pELIEHUE
HKCHEPUMEHTAIbHBIX 33J[a4 C UCIOJIb30BaHUEM OocIuIIorpada, 3ByKOBOro reueparopa, TpanchopmaTopa,
KOMIUIEKTa NpUOOpOB [UIsl M3YyYEHHS CBOWCTB 3JEKTPOMArHUTHBIX BOJIH, 3JIEKTPOM3MEPUTEIbHBIX
pubOpOB.

DKCKypcus ¢ 11eNblo cOopa TaHHBIX AJIs COCTAaBICHUS 3ajay.

KoHcTpykTOpckHe 3amauv M 3aJa4d Ha IPOEKTHI: IUIOCKUI KOHJEHCATOp 3aJaHHOM €MKOCTH,
reHepaTopbl Pa3IWYHbIX KojeOaHui, NpuOop M H3MEpPEeHUs OCBEUICHHOCTH, MOJEb Ieperadyu
NEKTPOIHEPTHUHU U JP.

Oo6o01maniee 3aHATHE 110 METOIAM U NMPUEMaM peleHusi Gusnyeckux 3aaa4 (24)
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|. ®usnyeckas 3axaya. Kiaccupukanus 3agau

Uro Takoe pusuueckas 3amaya. CocraB puzmdeckoi 3anaun. Ousudeckas
TEOpHs U pelIeHue 3a/1a4. 3HaueHue 3a7a4 B 00y4eHUU U KU3HU.
Knaccugukarnus ¢usnueckux 3agad no TpeOOBaHUIO, COJIEPIKAHHIO,
cnoco0y 3ananus u pemenus. [Ipumepsl 3a1a4 BceX BUIOB

CocraBnenue ¢pusnueckux 3ana4. OCHOBHbIC TPEOOBAHMS K COCTABICHUIO
3ama4. CrocoObl M TEXHUKA cOCTaBiIeHus 3a1a4. [Ipumepsr 3a1a4 Becex
BUJOB.

IIpaBuiia u npuembl pemieHust GU3NYECKUX 32124

OO6mue TpeGoBaHwMs PHU pelicHHH (PU3UIECKIX 3a7a9. ITaIbl PEIICHUS
¢dusndeckoii 3amaun. Pabora ¢ TekcToM 3a1aun. AHaIHU3 PU3HYECKOTO
sIBIICHUST; (DOPMYJIMPOBKA HJICH pPelieHus (IUIaH penieHus ). BeimoaHeHne
IUIaHa penreHus 3aaa4yn. YucioBoi pacuet. Mcnons3oBaHue
BBIYMCIIUTEILHON TEXHHUKH JIJISl pacdeToB. AHAJIN3 PEIICHUS U €T0 3HAYCHHE.
Odopmienne pemieHus.

TunuyHble HEAOCTATKY MIPU PEUICHUU M OPOPMIICHUH pelIeHUs (HU3NIECKOH
3anauu. Mzyyenue npumepoB peuieHus 3a1ad. Paznuynbie npuemMsl u
CIOCOOBI PELICHUS: AITOPUTMbI, aHAJIOTUU, TEOMETPUUECKHE TPUEMBI.
MeTtoJ pasmepHocTel, rpaduuecKre peleHus 1 T. 1.

JInHaMHKa U CTaTHKA

KoopauHaTHbIN METOA pelIeHUs 33/1a4 10 MEXaHHUKE.

[

Pemenue 3amay Ha OCHOBHBIC 3aKOHBI JUHAMUKH: HbIOTOHA, 3aKOHBI JJIS
CHUJI TATOTEHUS, YIIPYTOCTH, TPEHUS, CONPOTUBIICHU. Pemenune 3a1a4 Ha
JBUKEHUE MATEPUAIIBHON TOUKHU, CUCTEMBI TOUYEK, TBEPAOTO TENA MO/
JIEMCTBHEM HECKOJILKHMX CHII.

3az[aq1/1 Ha OIIPCACICHUC XapaAKTCPUCTUK PABHOBCCUA (1)I/I3I/I‘IGCKI/IX CHUCTEM
3aj:[aq1/1 Ha OPpUHOUIT OTHOCUTCIIBHOCTH: KHHEMATUYCCKUEC U TUHAMUYCCKUEC
XAPAKTCPUCTHUKU ABUKCHUS TCJIa B Pa3HbIX HHCPLUAJIBHBIX CUCTEMAX
OTCUCTA.

3aKoHBI COXpaHeHHUs!

Knaccudukanus 3agad mo MexaHuke: pelieHue 3a1a4d CpecTBaMU
KMHEMAaTUKH, JMHAMHUKH, C TOMOLIbIO 3aKOHOB, COXpaHEHM. 3a1auu Ha
3aKOH COXpaHCHUA UMITYJIbCAa M PCAKTUBHOC IBUKCHHUC

3amaun Ha onpeaeneHue padoThl U MOIIIHOCTH. 3a/1a4l HA 3aKOH
COXPAHEHUS W MPEBPAICHUS MEXaHUYECKON YSHEPTHUH.

10

KOHCTp}IKTOpCKI/Ie 3aaa4M 1 3aJla4i Ha ITPOCKTHI: MOJC/Ib aKCEICPOMETPA,
MOACIb MassTHHUKaA q)yKO, MOACIb KpOHIlITCfIH&, MOZCIIb ITYIIKH C
IMPOTHUBOOTKATHBIM yCTpOfICTBOM, IMPOCKTHI CAMOJABUKYIIINUXCA TCICKCK.

11

KoHcTpyKkTopckue 3a1aun U 3a/1a4u Ha IPOEKTHI: MPOEKTHI YCTPOUCTB IS
HAOJII0IEHUS HEBECOMOCTH, MOJIE]Ib aBTOKO0JIC0AaTEeIbHON CHCTEMBI.

CrpoeHue 1 CBOMCTBA ra30B, JKMAKOCTel U TBEPABIX Tes

12

KauecTBeHHbIe 3a71a41 HA OCHOBHBIE MTOJIOKEHUS 1 OCHOBHOE YpaBHEHHE
MoJieKyJsipHO-kuHeTHueckoil reopun (MKT), onpenenenne ckopoctu Mosie-
KYyJ1, XapaKTePUCTUKHU COCTOSIHUSI ra3a B U30Mpoleccax. 3aaur Ha ONMCaHue
NOBEJICHUS UACAJIBHOTO rasa

13

3agauu Ha CBOMCTBA MMAPOB: UCIOIb30BAHNE YpaBHEHUS MeHeneeBa-
Knaneiipona, XapakTepUCTHKA KPUTHUECKOTO COCTOSIHUSL.
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14

3aaun Ha onpeziesieHue XapakKTepPUCTUK TBEPAOro Tela: abCONMIOTHOE U
OTHOCHUTEJIBHOE YAJIMHEHUE, TEIUIOBOE pacIIMpPEHHE, 3aac IPOYHOCTH, CUJIa
ynpyrocti. ['paduueckue u sxciepuMeHTalIbHbIE 3a/1a4H, 3a/1a4l OBITOBOTO
COJIepKaHusl.

OCHOBBI TEPMOAMHAMHUKH

15

Kom0OuHMpoBaHHbIE 33]Ja4l HA MEPBbII 3aKOH TEPMOJIMHAMUKH.

16

3&,[[3‘11/1 Ha TCIIJIOBBIC IBUI'aTCIIN.

17

OKCKypceus ¢ Lienbto cOopa JaHHBIX IJISl COCTaBJICHHS 3a/1a4.

18

KoHcTpyKkTOopckue 3a1auu U 3a/1a4y Ha IPOEKTHI: MOJEIb Ia30BOI0
TEPMOMETPA; MOJIEJNIb IPEJOXPAHUTEIBHOIO KJIallaHa Ha OIIpee/IEHHOe
JIaBJIEHHE; ITPOEKTHI UCIOJIb30BAHUS Ta30BbIX IIPOLIECCOB JUIS MOJaun
CUTHAJIOB; MOJIEJIb TEIUIOBOM MAIlIMHBI, IPOEKTHI IPAKTHUECKOTO
onpeesieHUs: paiuyca TOHKUX KalWJUISIPOB.

e

BHEKTpﬂ‘leCKOG H MAarHuTHOC€ NOJIsA

19

XapakTeprcTHKa PELICHHUS 3a/1a4 pa3zena: o0lee U pa3Hoe, IPUMEPHI 1
PUEMBI PEIICHUS

[

20

3ajaud pa3HbIX BUJOB Ha ONMCAHUE DJIEKTPUYECKOIO MOJS PA3IUYHBIMU
CpeACTBaMU: 3aKOHAMU COXPaHEHMs 3apsijaa U 3akoHoM KysoHa, cuiaoBbIMU
JIMHUSMH, HaIPSDKEHHOCTBIO, PA3HOCTHIO NIOTEHIMAIIOB, dJHEeprueil. Pemenue
3ajJ]a4 Ha ONHMCAHUE CUCTEM KOHJIEHCATOPOB.

21

3aaaq1/1 Pa3HbIX BUAOB HAa OIMMCAHUC MArHUTHOTO IIOJIAA TOKA U €ro I[CﬁCTBPI?II
MardvuTHass MHAYKIHWA | MarHuTHBIN II0TOK, CHJIa AMnepa H CHJia HopeHua.

22

Pemenne kadecTBEHHBIX SKCIICPUMCHTAJIBHBIX 3a/ia4 C UCIIOJIb30BAHUCM
QJICKTPOMCTpPA, MAIrHuTa U Ipyroro O60py,Z[OBaHI/IH

ITocTosiHHBII 3J'IeKTpl/I‘leCKI/lﬁ TOK B pa3/iMvIHbIX Cpeaax

23

3aj:[aq1/1 Ha Pas3sjIM4YHbIC ITPUEMBI pacuc€Ta COIMPOTUBJIICHUA CIIOKHBIX
IEKTPUYECKUX Lienel. 3a1auu pa3HbIX BUJIOB Ha OMMCAHUE DIIEKTPUUECKUX
Lereld NOCTOSHHOTO MIEKTPUUYECKOr0 TOKA € MOMOLIbI0 3aKkoHa OMa 1is
3aMKHYTOM 11eTH, 3akoHa J[>koyss — JIeHna, 3aK0OHOB I1OCIIEJ0BATEIBLHOIO U
napajuieJIbHOro coeiuHeHuid. O3nakomienue ¢ npasunamu Kupxroda npu
pELICHNH 3a/1a4.

24

[TocraHoBKa U penieHNe PPOHTAIBHBIX IKCIEPUMEHTAIbHBIX 33/1a4 Ha
olpeieNieHue MoKazaHuil MpruOOpPOB NMPU N3MEHEHUH COITPOTHBIICHUS TEX
WJIM UHBIX YYaCTKOB II€TH, Ha OINIpe/IeJICHHE COPOTUBICHUN YUYaCTKOB IETH
u T. 1. Pemienue 3ana4 Ha pacuer yyacTtka nenu, nMeromeit 31C

25

33}13‘-11/1 Ha OIMUCAaHUEC MMOCTOAHHOI'O DJICKTPHYCCKOI'O TOKA B 3JICKTPOJINTAX,
BAKYyyMC, ra3ax, noJIylipOBOAHHKAX: XapaKTCPUCTUKA HOCHTCHCﬁ,
XapPaKTCPUCTHKA KOHKPETHBIX SIBJICHHI U ap. Ka'-IeCTBeHHI)Ie,
SKCHICPUMCHTAJILHBIC, 3aHUMATCJIbHBIC 3ala4U, 3aJa49 C TCXHUYICCKHUM
COJCPIKAHUEM, KOM6I/IHI/IpOBaHHBIe 3aga4un

26

KoHcTpyKkTOpckHe 3a1auu Ha IPOEKThI: YCTAaHOBKA /ISl HArPEBaHUs
KUJKOCTH Ha 33JaHHYIO TEMIIEPATyPy, MOJIEIb aBTOMATUYECKOTO
YCTPOICTBA € MJIEKTPOMArHUTHBIM PEJIe, MPOEKTHI U MOJIEIH OCBEIIECHHUS,
BBIIPAMUTENb U YCHIIUTENb Ha MOJYTPOBOIHUKAX, MOAEIN U3MEPUTEIbHBIX
npuOOPOB, MOJIETTH «YEPHOT'O SIIIUKAY

JIEKTPOMATHUTHBIE K0JIeOAHNS U BOJIHbI

27

33}13‘11/1 PAa3HBIX BUAOB HA OIIMCAHWEC SABJICHUA SHGKTpOMaFHI/ITHOI\/'I WHIAYKIWHA:
3aKOH BHCKTpOMaFHI/ITHOﬁ HWHAYKIWH, ITPABUIIO .HCHI_[a, HHAYKTHBHOCTDH
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3agaun Ha IEPEMEHHBbIN JEKTPUUECKUNA TOK: XapaKTEPUCTHKH EPEMEHHOIO
AIIEKTPUUYECKOT0 TOKA, DJICKTPUUYECKHE MAIIMHBI, TpaHchopMaTop.

29

3ajaun Ha ONMCAaHUE pa3IMYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH:
CKOpOCTh, ~OTpPaXEHUE, NpPEJIOMIIEHHE, HUHTephepeHus, Audpaxiys,
nojspuzanus. 3aJadd 10 I'e€OMETPUUYECKOW ONTHKE: 3epKaja, ONTUYECKHE
cxembl. Kimaccudukanms 3agad no CTO u mpuMepbl UX pelIeHHs..

30

3aa4y Ha ONpEACIICHUE ONTUYECKON CXEMBI, COAEPIKALLEHCS B «YEPHOM
ALIMKE»: KOHCTPYUPOBAHUE, IIPUEMBI U IIPUMEPHI peleHus. [ pynnosoe u
KOJUIEKTUBHOE PELICHUE SKCIIEPUMEHTAIIBHBIX 3371a4 C UCIIOIb30BaHUEM
ocumiiorpaga, 3ByKOBOT0 reHeparopa, Tpancopmaropa, KOMILIEKTa
nprOOPOB AJIs U3YyUEHUS CBOUCTB 3JIEKTPOMATrHUTHBIX BOJIH,
AJIEKTPOU3MEPUTEIbHBIX IPUOOPOB.

31

DKCKypcus ¢ 11eJ1bt0 cOopa JIaHHBIX JJIsl COCTABICHUS 3aaa4

32

KoHcTpykTOopckue 3a1a4u 1 3374l Ha MPOEKTHI: MJIOCKUN KOHJEHCATOP
3a/laHHOM €MKOCTH, T€HEpaTOPbl pa3IMYHbIX KoJeOaHu, npudop ass
U3MEPEHUs OCBEILEHHOCTH, MOJIENb NIEpeAayy 3JIEKTPOIHEPTHH U JIp.

O0o0maronue 3aHATHS 110 MeTOAAM U pHUeMaM pelieHus GU3HIECKUX
3a1a4

33

Pemenue 3a1a4 no Kkypcy Gu3MKu

34

Pemenune 3a1a4 no Kkypcy Gu3nku
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