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[osicHuTEeILHAA 3amMCKA
Ipeamer: ¢usuka
Kaacc: 10 - 11
Bcero yacoB Ha u3yuyeHue mporpamMmbli: 68
KoaundyecTtBOo 4acoB B Hegearo: 1
PaGouas mporpamMma 31IeKTHBHOTO Kypca mo ¢uszuke «Metoasl pemieHus (U3nIecKux
3a/1ay» COCTaBJeHA HA OCHOBE
o «IIporpammsl 371ekTUBHBIX KypcoB. ®Pusuka. 9-11 knaccel. [IpodunsHoe obyueHuey,
coctaButens: B.A. Koposus, - «poda», 2008 r.
® aBTOPCKOM mporpaMMbl « Meroasl pemienus puznueckux 3anaqd»: B.A. Opios, 10.A.
Caypos, - M.: JIpoda, 2008r.

JUis peanu3zaiiuy n0porpaMMbl WCNOJb30BaHO yuyeOHoe nocobdue: B.A. Opnos, 10.A. Caypos

«IIpaktuka pemenus ¢uzmueckux 3agad. 10-11 xnacces», - «Bentana-I'pag», 2015 r.

Kypc paccuuran Ha 2 rona oOyueHus

Ilesin 3JIEKTHBHOIO Kypca:

1. pa3BuTHe TMO3HABATENIbHBIX MHTEPECOB, HWHTEIJICKTYaJbHBIX W TBOPUYECKUX
criocoOHOCTe B mpolecce pemeHus (GU3MYECKUX 3a7ad U CaMOCTOSITEIbHOTO
npuoOpeTeHNsT HOBBIX 3HAHMIA;

2. COBEpIICHCTBOBAHME IMOJIYYCHHBIX B OCHOBHOM KypC€ 3HAHUW U YMEHUH;

3. QopmupoBaHHE TMpEACTaBUTENEH O TNOCTAHOBKe, KilacCU(UKANMM, MpueMax u
MeToJIaX perieHus: GU3NIeCKuX 3ajad;

4. mpuMeHATh 3HaHMUS MO (u3KMkKe I OOBACHEHUS SIBICHUW TPUPOABI, CBOMCTB
BEIIECTBA, peHIeHUs] (U3NUECKUX 3ajady, CaMOCTOATEIHLHOTO MPUOOpETeHUs u

OLICHKH HOBOU MH(opManuu (pU3N4ecKOro coJep KaHusl.

3amxauu Kypca:

1. yriyOneHue u cucTteMaTH3alys 3HAHUN ydaluXxcs;

2. YCBOEHHE YyYalllUMHUCSl OOIIMX aJTOPUTMOB PEIICHUS 3ajady;


http://festival.1september.ru/authors/102-867-101/

3. OBJIQJICHHWEe OCHOBHBIMHU METOJIAMU PEIICHUS 33jad.
O0mas xapakTepucTuKa Kypca

[Ipouecc pemeHust 3aaa4 CIYKUAT OJTHAM U3 CPENCTB OBJIAJEHUS CUCTEMOM HAayYHBIX
3HAHUI 1O TOMY WJIM MHOMY ydeOHoMy mnpeameTy. OCOOEHHO BelHMKa €ro pojib Ipu
oOyueHun (Qu3MKe, TA€ 3aJaud BBICTYNAIOT JAEHCTBEHHBIM CpPeICTBOM (GOPMHUPOBAHHUS
OCHOBOTIOJIAraloImuXx (U3UYECKUX 3HAHUM U ymeHuil. B mporuecce pemenus oOydarommecs
OBJIAICBAIOT METOJAMHU MCCJIEIOBAHUS PA3JIUYHBIX SIBICHUH NPUPOABI, 3HAKOMSATCS C
HOBBIMH MPOTPECCUBHBIMU HJIESIMH M B3TJISIaMH, C OTKPBITUAMHU OTEUECTBEHHBIX YUEHBIX, C
JOCTH)KCHUSIMU OTEUECTBEHHOUW HAyKH M TEXHUKU, C HOBBIMU MPO(dECCUsIMHU.

[Iporpamma  3JIEKTUBHOTO Kypca OpPUEHTHUPYET Yy4UMUTENsl Ha JajbHeiIiee
COBEpILICHCTBOBAHUE YK€ YCBOCHHBIX OOYYalOIIMMHCS 3HaAHUM W ymeHui. [[ns 3Toro Bcs
nmporpamma JeJUTCsl Ha HECKOJBbKO pa3jiesioB. B mporpamMe BbielIeHbl OCHOBHBIE Pa3/ieJibl
IKOJILHOTO Kypca (M3MKH, B Hayalie M3Yy4YEHHUS KOTOPBIX C YYAUMMHUCS TOBTOPSIIOTCS
OCHOBHBIE 3aKOHBI U (GOpMYJIbl JaHHOTO pazneina. [lpu nogbope 3amau no Kaxaomy pasnaery
MOHO MCMOJIb30BATh BHIYUCIINTENbHbIE, KaueC TBEHHBI €, Tpauuec K1e, SKCIIepUM HTaJIb HbIe
3a/1a4yu.

B Hauane u3ydeHus Kypca Jaercs JBa ypoOKa, LIEJbI0 KOTOPBIX ABJISIETCS 3HAKOMCTBO
y4alluxcsl C MOHATUEM «3a/1auay, UX Kiaccu(UKalrel U OCHOBHBIMU CIIOCOOAMU PEIICHUSI.
Bonpimoe 3HaueHue AaeTcs anropuTMy, KOTOPBIM (POPMUPYET MBICIUTEJIbHBIE OTEpallyH:
aHaJu3 YCIJIOBUS 3aJlauM, JOTaJKa, MPOEKT PEIICHHUS, BBIJABUXKEHUE TUIIOTE3bI (pElIieHue),
BBIBO/I.

B 10 knacce npu pemieHun 3a1ad 0co00€ BHUMaHKHE YACSAETCS MOCIEA0BAaTEIbHOCTH
NEeNUCTBUM, aHamM3y (GU3UYECKOTO SBJICHHS, MPOTOBAPUBAHHUIO BCIIyX PEIICHUS, aHAIU3Y
MoJydeHHOTOo oTBeTa. Ecim B Haualie pazaena AJis WUIIOCTPAlMM UCIIOJIb3YIOTCS 3a7aduul U3
MEXaHMKH, MOJICKYJIIPHOU (U3UKH, SJIESKTPOAMHAMUKHU, TO B JabHEUIIIEM PEIIAlOTCS 3aaun
u3 pa3nenoB Kypca pusuxu 11 kmacca.

[Ipu moBTOpEeHUH 00600IIAIOTCS, CUCTEMATU3UPYIOTCS KaK TEOPETHUYECKUH Marepuad,
TaK M MPHUEMbl pEUIEHUs 3a4ady, NPUHUMAIOTCS BO BHUMAHHUE LEJIU IIOBTO PEHUS IIpH

IIOATOTOBKEC K CAMHOMY IroCydapCTBCHHOMY J5K3aMCHY.



[Ipu pemenun 3amad 1O MeEXaHUKE, MOJEKYJSIpHOW (M3UKe, 3JIEKTPOJIMHAMUKE
IJIaBHOE BHUMaHHe oOpalaercsa Ha GOpMHUpOBAHUE YMEHUM peliaTh 3a/1a4u, Ha HAKOTIJIEHHE
OTIBITA PEIICHUS 3a/1a4 Pa3IMYHOU TPYAHOCTH.

B konne u3ydenuss ocHoBHbIX TeM («KuHemaTuka M JUHAMUKa», «MonekyispHas
¢u3nkay, «DIEKTPOJUHAMHUKA») MPOBOISATCS WTOTOBbIE 3aHATHA B (opMe MPOBEPOUYHBIX
paboT, 3aaHNsg KOTOPBIX COCTaBJIEHbl Ha OCHOBE OTKPHITBIX 0a3 EI'D no ¢usuke yactu «By»
u gactu «C». PaboThl paccunuTaHbl Ha JABa Yaca, cojepkar ot 5 no 10 3amay, 1Ba BapuaHTa.
[locne wu3yuenus nHeOombmux TeM («3akoHbl coxpaHeHus. [ uapoctaruka», «OCHOBBI
TEPMOJAMHAMUKNY, «BOTHOBBIE M KBAaHTOBBIE CBOMCTBA CBETa») MPOBOMASTCA 3aHATHS B
dhopMe TecToBO# paboThl Ha 1 yac, coaepikaiiel 3aganus u3 EI'D (qacth «A» u 9acTh «By).

I[IpuHuunbl 0TOOpPA Coep:KaAHNMS U OPraHU3alMU y4eOHOro MaTepuaJia

. COOTBETCTBHUE  COJIEpXaHUA  3a7ady  YpPOBHIO  KJjaccuyecko  (pu3MKw,
BBIJIEPKABIIMX MPOBEPKY BPEMEHEM, a TaKXE€ YPOBHIO Pa3BUTHS COBPEMEHHOU (U3UKH, C
BO3MO>KHOCTHIO TIOCTPOEHUS B MpoIlecce peuieHus: GU3NIeCKuX U MaTeMaTUdeCKUX MOJIenei
U3Y4aeMbIX OOBEKTOB C PAa3JMYHOW CTENEHbIO JETAJM3alUU, pPean3yeMOd Ha OCHOBE
MPUMEHEHHUs: KOHKPETHBIX 3aKOHOB (PU3MUECKUX TeOpUil, QyHIaMEHTAIbHBIX (HUIUYECKUX
3aKOHOB, METOJIOJIOTUYECKUX MPUHIMIOB (HU3UKHU, a TAKKE€ METOJIOB AKCIEPUMEHTAIbHOM,
TEOPETHUUECKON U BHIYUCIUTENbHOU (DU3HKHY;

° COOTBETCTBHUE coJepkaHus u (opM TpeabsBICHHUS 3agad TpeOOBaHUIM
rOCyJapCTBEHHBIX MPOTPAMM M0 (HUBHKE;

. BO3MOYKHOCTh OOYYEHHSI aHAIM3y YCJIOBHMA IKCIEPUMEHTAILHO HaOII0/1aeMbIX
SBJICHUW, pacCMaTpUBAEMbIX B 3a/1a4€;

. BO3MOKHOCTb (POPMUPOBAHUS MOCPEACTBOM COJEPKaHUA 3a7ad U METOJ0B HX
pelIeHrs] Hay4HOTO MHPOBO33PEHUS M HAYYHOTO MOAX0Ja K M3YYCHHIO SIBICHUN MPUPOJIbI,
aJICKBaTHBIX CTHIIIO MBINUICHUS, B paMKax KOTOPOTO MOKET OBITh pellicHa 3ajaya;

o YKU3HEHHBIX CUTYallUd M pa3BUTHs HAYYHOTO MUPOBO33PEHHUS.

[Ipenmaraempli KypC OPHUEHTHPOBAH HAa KOMMYHMKATUBHBIA MCCIIEI0BATEIbCKHAMN
noAxoJ B OOY4YEHUH, B KOTOPOM HPOCJEKHUBAIOTCS CHEAYIOIIME JTambl CyObEKTHOM
NEATEIbHOCTU YYAIUXCSI U YYUTENSA: COBMECTHOE TBOPYECTBO YUUTEISI M y4dalIUXCs MO
CO3/1aHUI0 (PU3UYECKON MPOOIEMHOM CUTYalluH WU IEATeIbHOCTH N0 MOAOOPY LIMKIIA 3a71a4y

4



Mo Mu3y4yaeMoW TeMe — aHajdu3 HaWJAeHHOW NpoOJIeMHOM cuTyanuu (3amaduu) YETKOe
dbopMmynupoBaHue (PU3MYECKOW dYacTh mpoOJeMbl (3a7aun) BBIJIBUOKEHHE THUIOTE3
pazpaboTka wmoaened (PU3MUECKUX, MaTEeMaTHYECKHWX) NPOTHO3ZUPOBAHHUE PE3YJIbTATOB
pa3BUTUS BO BpPEMEHU SKCIEPHUMEHTAJbHO HAaOII0laeMbIX SIBJICHUIM poBepKa U
KOPPEKTUPOBKA THIIOTE3 — HAaXOXACHUE PEIIeHUH  MpOBEepKa M aHalM3 peueHud —
MPEAJIOKEHUST [0 UCIOJb30BAHUIO MOJYUYEHHBIX PE3YIbTAaTOB JJII MOCTAHOBKUA U PEUICHUS
Ipyrux npo6iem (3aaad) no u3ydaemMou teme, 1o paHee u3ydeHHbIM TeMaM Kypca GHU3UKH, a
TaKKe 0 TeMaM JAPYTUX NPEAMETOB €CTECTBEHHOHAYYHOI0 LUK, OLIEHKA 3HA4YEHUS.
OO0mue peKkOMeHAAUMH K NMPOBEACHUI0 3aAHATHI

[lpu m3ydeHum Kypca MOTYT BO3HMKHYTh METOJMYECKHUE CJIOKHOCTH, CBSI3aHHBIE C
TeM, 4YTO 3HAHWU MO OOJILIIMHCTBY pa3/ielioB Kypca (GU3UKH HAa YPOBHE OCHOBHOMW HIKOJIBI
HEIOCTAaTOYHO JJII OCO3HAHHOTO BOCTIPUSTHS PSAJia pacCMaTpUBaeMbIX BOIPOCOB U 3ajad.

bonpmas wacTh MaTepuana, COCTaBISIONIAs COJEp)KaHUE TMPHUKIATHOTO Kypca,
COOTBETCTBYET  TOCYJapCTBEHHOMY  00Opa3oBaTelbHOMY  CTaHAAPTY  (DU3HUYECKOTO
oOpa3oBaHus Ha NPOo(PUILHOM YPOBHE, B CBSI3U, C YEM KypC HE€ CTOJBbKO pPacCIIUpSIET Kpyr
MPEIMETHBIX 3HaHUN Yy4aluXcsl, CKOJbKO YriyOJsieT UX 3a CUeT yCUJIEHUs HempeaMEeTHBIX

MHPOBO33PEHYECKON U METOJ0JIOTMYECKON KOMIIOHEHT COJIEpKaHusl.

MeToabl 1 opranu3anuoHHbIe GOPMBI 00y4eHUA

Jng peanuzanmuu Ueled W 3a7ad JaHHOTO MNPUKJIAAHOTO Kypca Mpearnoiaraercs
UCIIOJB30BaTh  clienywume ¢GopMbl 3aHATHH: MNPAKTUKYMbl TI0O pEHICHUIO  3ajad,
caMoCTosiITeJIbHAsT padoTa ydalmxcsl, KOHCYJbTAllMH, 3a4eT. Ha 3aHATUSX TPUMEHSIOTCS
KOJUJIEKTUBHBIE U WHJUBUIYyaJIbHbIE (POPMBI pPabOTHI: MOCTAHOBKA, PEIICHUS U OOCYKICHUs
peuieHusi 3a7ay, MOATOTOBKA K €AWHOMY HAIMOHAILHOMY TECTUPOBAHUIO, MOJA00p H
COCTaBJICHUE 33J1a4 Ha TeMy M T.1. [Ipeanonaraercs Takke BBITIOJIHEHUE TOMAIIHUX 3a/1aHUN
M0 pelIeHuIo 3a1a4. JloOMHUHAHTHOM ke (GopMOM ydeHUs TOJKHA CTaTh MCCJIEI0OBATEIbCKas
JEesITeNbHOCTh Y4€HHUKa, KOTOpasi MOKET OBITh pealn30BaHa KaK Ha 3aHATHUIX B Kiacce, Tak U
B XOJI¢ CAMOCTOATENbHOU paboThl yuyammxcs. Bce 3aHATUS JAOJKHBI HOCUTH MPOOJIEMHBIM
XapakTep M BKIIOYATh B C€0S CAMOCTOSTEILHYIO PaboTy.

Mertonbl oOydeHusi, IpUMEHsieMble B paMKax MPUKJIAJAHOTO0 Kypca, MOTYT U JIOJDKHBI
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OBITH JTOCTaTOYHO pa3zHoOOpazHbIMU. [Ipexae Bcero 3To mcciegoBarenbckas pabora camMmux
ydaliuxcs, COCTaBJIeHNE 0000AIONIMX Ta0IUII, a TaK)Ke MOJATOTOBKA U 3aIMTa y4allUMUCS
ATOPUTMOB peIICHUs 331a4. B 3aBUCHMOCTH OT WHAMBUIYaJLHOTO TJIAHA YYUTENb J0JDKCH
mpemyiarath  yJammMcs TOJATOTOBICHHBIA MM IEPEYEHb 3aJad  pPa3IMdHOTO YPOBHS
CJIO’)KHOCTH.

[ToMmumo wuCcIEenOBaTEILCKOTO METOAA IEJIECO00Pa3HO HCMOJIb30BAHUE YaCTHUYHO-
MMOMCKOBOTO, MPOOJEMHOTO U3JIOKEHHUS, a B OTACIbHBIX CJIydasx WHGOPMAIMOHHO -
wmrocTparuBHoro. llocienauii MeToq MpUMEHSETCS B TOM Ciydae, KOTJa y y4Jalxcs
OTCYTCTBYyeT 0a3a, MO3BOJIAIONIAS MCIIOJIh30BaTh MPOJTYKTUBHBIE METO JIbI.

CpeacrTBa 00y4eHus

OCHOBHBIMU CpeICTBAaMH 00YYEHHsI TIPU U3YUYCHUU TPUKIATHOTO Kypca SBISIOTCS:

. ®duznueckre npuOOpPHI.

. ['paduueckue wumocTpanuu (CXeMbl, YEPTEKHU, TpadUKH).
. JnnakTnueckue marepuasl.

. VYyeObuukn (GU3UKU A1 CTApIIMX KJIACCOB CPETHEH IIKOJIBI.
. YyebHubie mocobus mo Gpusnke, COOPHUKHU 3a1ad.

Opranuszanusi CaMOCTOATEIbHOM padoThI

CamocrosaTenbHas paboTa mpennosiaraeT Cco3JaHue IUJAKTUYECKOTO KOMILIEKca
3a/1a4, PELICHHBIX CaMOCTOATEILHO Ha OCHOBE UCIOJIb30BaHUA KOHKPETHBIX 3aKOHOB
dusznueckux Teopuil, (QyHIaAMEHTaNbHBIX (U3UUECKHX 3aKOHOB, METOJ0JOTHYECKHUX
OPUHIIMIOB  (U3UKH, a TakXKe METOJOB OKCIEPUMEHTAIBLHON, TEOPETUYECKON W
BBIYUCIIMTENBHON (PU3UKU U3 Pa3IMyHBIX COOPHUKOB 3a7au ¢ OpUEHTaKel Ha TPOUIbHOE
00pa3zoBaHUe ydalXcs.

OxugaeMbIMH pPe3yJbTATAMM 3AHATHH ABJIAIOTCH:

. paciIMpeHre 3HaAHU 00 OCHOBHBIX aITOPUTMaXxX pPEIICHUs 3a/1ad, Pa3IMuHbIX
METOJ1ax MpUeMax pelleHus 3ajady;

. pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYalbHBIX W TBOPUYECKUX
CIIOCOOHOCTEHN Ha OCHOBE OMBITA CAMOCTOSITEILHOTO MPUOOPETEHUsI HOBBIX 3HAHUH, aHalM3a

Y OIIEHKA HOBOM MH(pOpPMAIUH;



. CO3HATENbHOE CAMOOIIPENETICHNE YYEHUKAa OTHOCUTENILHO MPOQuUIIs
nanbHeuIero ooy4yeHus: i npodecCuoHATLHONU e TeNbHOCTH;

. NOJTy4Y€HUE MPEACTABIEHUN O poji PU3MKU B MO3HAHUHM MHUPA, PU3NUECKUX U
MaTeMaTUYECKUX METOJIaX HCCIIEIOBAHHUS.

TpeGoBaHusi K YPOBHIO OCBOEHMS CO/IePKAHUN Kypca:

OO6yuaronmpecst 10HKHBI YMeETh:

- AQHAIM3UPOBaTh (PU3UUECKOE SIBJICHUE;

- IIpOroBapuBaTh BCIyX PELICHHUE;

- aHAIM3UPOBATH IOJIyYEHHBIN OTBET;

- KJaccu(UUUPOBATH MPENJIOKEHHYIO 3ajauy;

- COCTaBJIAITh NPOCTEHUIIMX 33JauH;

- TOCJIEIOBATENILHO BBINOJHATH U IPOTOBAPUBAThH dTallbl PELICHUS 3a/1a4l CPEIHEH
TPYAHOCTH;

- BbIOMpaTh paMOHAIbHBIA CIIOCOO pEelIeHus 3aJ1auH;

- peuiath KOMOMHUPOBAHHbBIE 33auH;

- BJIQJIETh PA3JMYHBIMM METOJAMH PEILICHUs 3a/1ay: aHAIMTHYECKHUM,
rpaguuecKuM, KCIEPUMEHTAILHBIM | T.1.;

BJIaACTh MCTOAAMH CAMOKOHTPOJII U CaMOOILCHKHA

3. Coapep:xaHue Kypca

10 -11 wiraccel

duznueckad 3agava.

Knacenduxkauus 3axau

Uro takoe ¢usuueckas 3agada. CoctaB ¢pusznueckoil 3amauu. Duzudeckas TEOpus U
pelieHre 3a1a4. 3HaueHue 3a/1a4 B OOYUEHUU U KU3HU.

Knaccuduxanus ¢puzudeckux 3amad no TpedOBaHUIO, COJAEPKAHUIO, CIIOCO0Y 3aa HUS U
pemenus. [Ipumepsl 3a1a4 Bcex BUIOB.

CoctaBnenune Quiznueckux 3anad. OcHOBHble TpeOOBaHUS K COCTABJICHHUIO 3ajad.

CnocoObI ¥ TeXHUKA COCTaBleHUS 3aaad. [IpuMepsl 3a7a4 BCeX BUIIOB.



IIpaBuiia u npueMsbl peleHus1 (PU3NYECKHUX 3a1a4

O6ume TpeboBaHMS NMPHU pEIIEHUU (PU3NYECKHX 3afad. DTambl pelieHus (U3nyecKon
3anayu. Paborta ¢ TekcToM 3amaun. AHaim3 (pU3M4ecKoro sBieHus; GOpMyJIHpPOBKAa HUIEU °
pemenust (Twiad pemieHus). BeimosHeHWe TmaHa pemieHus 3aaadud. YuciaoBoit pacuer.
Hcnonb3oBaHre BBIUMCIAUTENBHONW TEXHUKH JJII pacueroB. AHaIW3 pELIEHUS U €ro
3HaueHue. OdopmileHHE pELICHHUS.

Tunuyxbple HEJOCTATKU NPU PELIEHUH U OPOPMIICHUU pelleHus (pu3nyeckoil 3amayu.
W3yuenne mnpuMepoB pelieHus 3anad. Pa3iauyHble NpueMbl U CHOCOOBI  PELICHUS:
aTOPUTMBI, aHAJOTMM, T€OMETpUYecKHe MpuemMbl. MeTon pa3mepHocTel, rpaduueckue

PCHICHUA U T. 1.

JInHaMuKa U CTaTHKA

KoopaunatHblil MeTON pelIeHus 3a1ad [0 MEXaHuKe. PeleHne 3amad Ha OCHOBHBIE
3aKOHbl JIWHAaMHKU: HbOTOHA, 3aKOHBI JUII CHJ TATOTEHUS, YHOPYIrOCTH, TPEHHS,
conpoTuBiieHuA. PemeHne 3amad Ha JBWKEHHE MaTEPUAIBHOM TOYKHM, CUCTEMBI TOYEK,
TBEPAOTO TeJA MOJ IEHCTBUEM HECKOJIBKUX CHIL

3anauM Ha ONpEAEICHUE XapaKTEPUCTUK PaBHOBECHS (PU3MUECKUX CUCTEM.

3amayn Ha NOPUHOUI OTHOCUTEIBHOCTH: KHHEMAaTHYECKME U JHUHAMHUYECKHE
XAapaKTEPUCTUKU JBWIKCHUS TeJla B PA3HBIX MHEPLUAIBHBIX CHUCTEMAax OTCYETA.

[lon6op, cocraBieHHe M peElIEHHE O HMHTEpecaM pa3JMYHbIX CIOKETHBIX 3a/au:
3aHUMATEbHBIX, JKCIEPUMEHTAIbHBIX C OBITOBBIM COJEPKAHUEM, C TEXHHYECKHUM H
KpPAaeBEIUECKUM COIEPKAHUEM, BOCHHO-TEXHUYECKUM COJIEPIKAHUEM.

DKCKypCHU C LIENbI0 0TOOpA JAHHBIX JJISI COCTABJICHUS 3a/1ad.

3aKOHBI COXpaHEeHUs

Knaccudukanuss 3amad 1mo MexXaHUKE: pEIIeHHE 3ajady CpeIcTBAMU KHHEMATHUKH,
JTMHAMUKH, C TTIOMOIIBI0 3aKOHOB, COXPaHECHUS.

3amaun HAa 3aKOH COXPAHEHMUS HMIIYJbCa W PEAKTUBHOE JBH)KEHHME. 3ajaud Ha
omnpenesieHue padoTbl W MOIIHOCTH. 3aJaud Ha 3aKOH COXpaHEHUS M MpeBpallCHUs

MEXaHUYECKOM SHEPTHH.



Pemenue 3agau HeckombkuMu criocobamu. CocTaBJIeHME 33/1a4 Ha 33/aHHbIE OOBEKTHI
WK siBlieHUdA. B3aumMomnpoBepka pemraeMbix 3aad. 3HAKOMCTBO C MpUMEpaMH peIIeHUs
3a/1a4 10 MEXaHUKE PECIyOJIMKAHCKUX W MEKIYHAPOHBIX OJIUMITHA/I.

KoncTpykTopckue 3amaud M 3aaud Ha MPOEKThI: MOJENb aKCelepoMeTpa, MOJEb
MasiTHuka dyko, Mozesb KpOHUITEHHA, MOJEbh MYLIKA ¢ MPOTUBOOTKATHBIM YCTPOMCTBOM,
MPOEKTHl CaMOJABUIKYIIUXCS TENEXKEK, MPOEKThl YCTPOUCTB AJIsl HAOMIOIEHUSI HEBECOMOCTH,

MOJIEJIb aBTOKOJIE0ATELHON CUCTEMEL.

CTtpoeHue u CBOVICTBA ra30B, JKUJAKOCTEH M TBEPABIX TeJl

KauecTBeHHbIE 3a/1a4u Ha OCHOBHBIE MTOJIO’KEHHSI 1 OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO -
kuHetnueckoit Teopun (MKT). 3amaun Ha onrcaHue MOBENEHUS WICATBLHOTO ra3a: OCHOBHOE
ypaBHeHue MKT, ompeneneHue CKOPOCTHM MOJEKYJ, XapaKTEPUCTUKH COCTOSIHUSA Ta3a B
M30MpPOLIECCAX.

3ajauyM Ha CBOMCTBA IIapOB: UCNOJb30BaHuE ypaBHeHUs MenneneeBa — KiranelpoHa,
XapaKTEepUCTUKA KPUTUUECKOTO COCTOSIHUS. 3a7aul Ha OMUCAHUE SIBJICHUM MOBEPXHOCTHOTO
ciosi; paboTa CWJI TOBEPXHOCTHOIO HATSXKEHUS, KaNWJUIIPHBIE SBJIEHUS, HU30BITOYHOE
JaBJI€HUE B MBUIbHBIX MY3BIpSIX. 3aaud Ha ONpeeseHHEe XapaKTEepUCTUK BJIAKHOCTHU
BO3/yXa.

3agaun Ha onpeaeeHUe Xap akTEPUCTUK TBEPJIOTO Tejaa: abCOMIOTHOE U OTHOCUTENbHOE
YIJIMHEHUE, TEIJIOBOE PAaCIIMpPEHUE, 3amac MPOYHOCTH, CHJIA YIIPYTOCTH.

KauecTBeHHbIE W KOJMYECTBEHHbIE 3aJayMd. YCTHBIM [HAJOr NpPU PELIECHUHU
KaueCTBEHHBIX 3amady. ['paduueckue M SKCIEpUMEHTAJbHbIE 3a7ayd, 337a4d OBITOBOTO

COJIepIKaHUsI.

OCHOBBI TEPMOIUHAMHUKHU

KomOuHrpoBaHHbIE 3a/ladd Ha NEPBBIM 3aKOH TEPMOJAMHAMUKHU. 3aJa4d Ha TEIUIOBbHIE
JBUTATENH.

DKCKypcus € LIenblo cOopa TaHHBIX JIJIsl COCTABJICHUS 3a/ay.

KoHncTpykTOpckue 3amaum M 3agadyd Ha NIPOEKTHI: MOJENb Ta30BOr0 TEPMOMETPA;

MOOCIb NpCa0OXpaHUTCIbHOI'O KJIaIlaHa Ha OIIpCaACJICHHOC JaBJICHHUC, IIPOCKTHI



HCIIOJIb30BAHHUA Ta30BbIX HPOOCCCOB JIA IMOAAa4YMW CUTHAJIOB;, MOJCJIb TEIUIOBOM MAaIlIMHBI;

IMMPOCKTHI MPAKTHUICCKOTO OMPCACICHUA pPaanyCa TOHKHUX KallWJUIAPOB.

BJICKTPI/I'-ICCKOG U MAaroHuTHO€ IOJIsA

XapakTepucTUKa peUIeHHs 3ajad pasjena: obOliee M pazHoe, NpUMEpPhl U MPHUEMBI
pelieHusl.

3amayu pa3HbIX BUJOB HA OMHCAHHUE BJCKTPUUECKOTO MO Pa3IMYHBIMU CPEICTBAMU
3aKOHAaMU COXpaHEHUs 3apsja ¥ 3akoHOM KyiioHa, CUIOBBIMU JIMHUSIMHU, HANPSKEHHOCTHIO,
Pa3HOCTHIO MOTEHIIMATIOB, SHeprueil. Perenue 3anad Ha omnuicaHWe CUCTEM KOHIEHCATOPOB.

3amayu pa3HbIX BUJIOB Ha ONTUCAHNE MAar HUTHOTO TOJIsI TOKA M €r0 JICHCTBUS : MarHUTHAs
WHAYKIWS ¥ MarHUTHBIN MOTOK, cuia Amriepa u cuwia Jlopenia.

Pemenne kauecTBEHHBIX SKCIIEPUMEHTAIBHBIX 32/1a4 C UCTIOJIb30BAHUEM DJIEKTPOMETPA,

MarHMTHOTO 30HJA U Ipyroro o00pyn0BaHuUs.

IHocTosIHHBII 3JIEeKTPUYECKHH TOK B Pa3JIMYHBIX Cpeaax

3amayn Ha pa3IMYHBIC MPUEMbI pacdeTa COMPOTHUBICHUS CIIOKHBIX DJICKTPUICCKHX
nerned. 3agauyd  pa3HBIX BHJIOB «a OIMMCAaHHWE DJICKTPUYSCKUX IIeNeld IMOCTOSHHOTO
ANEKTPUUECKOTO TOKa C MOMOIIBI0 3akoHa OMa g 3aMKHYTOM lienH, 3akoHa J[»oynss —
JleHnia, 3aKOHOB TIOCJIEIOBATEIBPHOTO M TapaJuIeIbHOTO coeauHeHud. O3HaKOMIIEHHE C
npaBunamu Kupxroda mnpu pemennu 3amad. IloctaHoBka M pemieHue (GpOHTAIBHBIX
AKCTICpUMEHTANILHBIX 33Jad Ha OMpeIesicHue TOKa3aHui NpHOOPOB TpH HU3MEHEHHUH
COINPOTHUBIICHUS TEX WMJIA WHBIX y4acTKOB I[E€IH, HA OMPEICIICHNE COMPOTUBICHUN Y4acTKOB
Leny | T. 1. Pemienue 3amad Ha pacuer ydacTtka menu, uMmerorien IJ1C.

3aayn Ha OMHCAHUE MOCTOSHHOTO AJICKTPUYECKOTO TOKA B DJIEKTPOJIMTAX, BaKyyMe,
ra3ax, IOJIyIPOBOJHHUKAX: XapaKTEPUCTHKA HOCHUTEJICH, XapaKTePUCTHKA KOHKPETHBIX
sBiieHUN W Jap. KadecTBeHHbIE, 3KCIEPUMEHTAbHBIC, 3aHUMATC/IbHBIC 3a/add, 3aJaqdl C
TEXHUYECKUM COJIep)KaHuEM, KOMOMHUPOBAHHBIC 3aJ1aqH.

KoHCcTpyKkTOpCKHE 3aauu Ha TPOCKTHI: yCTAHOBKA JIJII HArpeBaHUSA JKHJIKOCTH Ha
3aJIaHHYI0 TEMIIEPaTypy, MOJCIh aBTOMATHUECKOT'0 YCTPOMCTBA C JIEKTPOMAarHUTHBIM pelie,
MPOEKTHI U MOJICJIM OCBEILEHUS, BHIIPAMHUTEIb U YCUJIUTEIb HA MOJTYIMPOBOIHUKAX, MOJCIH

HU3MCPUTCIIbHBIX HpI/I60pOB, MOACIIU «YCPHOIO AIIUKa».
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3JI€KTpOMaFHI/ITHbIe K0J1e0aHHUS M BOJIHBI

3amaun pa3HBIX BHUJOB HAa ONHWCAHWE SIBJICHHS JJIEKTPOMAarHUTHON WHAYKIWH: 3aKOH
AIIEKTPOMArHUTHOW HMHIYKIWH, TpaBuio JIeHa, HHIYKTUBHOCTD.

3amayn  Ha TEpEMEHHBbIM DSJIEKTPUYECKUM TOK: XapaKTepUCTUKHU IEpEMEHHOTOo
AIIEKTPUUECKOTO TOKA, AJMEKTPUUYECKUE MAIIMHBI, TpaHChopMaTop.

3aayn Ha OMNHCaHUE PA3JUYHBIX CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: CKOPOCTD,
OTpaXEHUE, TMpeNoMJIeHue, HHTeppepeHuus, audpakuud, Hoasgpusauus. 3agadd 10
reoMeTpUUECKON ONTHUKE: 3epKajia, onTuueckue cxembl. Kiaccudukauus 3agady no CTO u
MPUMEPHI UX PEIICHUS.

3amaun Ha ONpe/eNIEHuE ONTUYECKOM CXEMBI, COAepXKallelcs B «UYEPHOM SITUKE»:
KOHCTPYHUPOBAHUE, NMPUEMBbl U MPUMEPHI pemeHus. ['pynmnoBoe M KOJJIEKTUBHOE pelIeHne
HKCTIEpUMEHTAJBHBIX 3a/lad C HCIOJIb30BaHUEM ocuwijorpada, 3BYKOBOTO TeHeparopa,
TpaHcopMaTopa, KOMILIEKTAa MPUOOPOB JJIsI U3YUECHUS CBOWUCTB 3JIEKTPOMAar HUTHBIX BOJH,
AIIEKTPOU3MEPUTEIbHBIX MPUOOPOB.

DKCKypcus € Lenblo cOopa TaHHBIX I COCTABJICHUS 3a/1ad.

KoncTpykTopckue 3amaum W 3afaud Ha NPOEKTHI: IUIOCKUN KOHJEHCATOp 3aJaHHOU
€MKOCTH, TEHEepaTophbl pa3IMYHBIX KoJieOaHUM, mpuOOp i H3MEPEHHUs OCBEUICHHOCTH,

MOACIIb MEPpEAadn SJICKTPOSHCPIrunu M Ap.

O6o61maroriee 3aHATHE MO METOJAaM U IpHEéMaM pelieHus] (PU3UYECKUX 3ajad.

TemaTnyeckoe MJIAHUPOBAHME JJICKTUBHOIO Kypca «MeToabl pemieHus
pusndeckux zagaw».

Nem\m | Tema ypoka Koua-Bo
YPOKOB
Pdusnyeckas 3agayva. 4
Kaaccudukanus 3axau.
1 Uro Takoe ¢msmueckas 3amada. CocTaB (u3uUUEeCKOW 3amadm. 1
dmpyeckas TeOpys M PEIICHUE 3a/1ad.
2 Knaccudukamus Qmuaeckux 3agad mno TpeOOBaHMIO, COICPIKAHUIO, 1
croco0y 3aJaHusi U PEIICHUS.
3 CocraBnenne  gmsmaeckux 3amad.  OcHoOBHbIE  TpeOoBaHWMS K 1
COCTABJICHHIO 3aJ1a4.
4 CriocoObl M TEXHHKA cOCTaBlieHus 3a/1a4. [Iprmepsl 3a1ad BCEX BUIIOB. 1
IMpaBusia u npueMbl pelieHust puU3MUecKHuX 3a1a4. 5
5} OO0urre TpeGoBaHKs NPH PEeIeHNH (PH3UUECKHUX 3a1a4. 1
6 Otanel penieHus Gr3ndecKo 3a1a9H. 1
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7 YucioBble pacyeThl. VCrosib30BaHHE BBIYUCIUTEIHLHONW TEXHUKH JIJIS 1
pacueTos.
8 Anamm3 penienust U ero 3Hauenre. OdopmieHre penieHus. 1
9 M3y4yeHne npuMepoB penieHus 3a1a4. 1
JInnamuka v ctaTuka. 7
10 KoopauHaTHelli METOJT peIISHHS 33124 10 MEXAHHKE. 1
11 Pemenve 3a1a4 Ha OCHOBHBIE 3aKOHBI JTMHAMHUKH. 1
12 Pemenne 3amau Ha JBWDKEHWE TBEPAOTO Teja TMOJ JACHCTBHEM 1
HECKOJIbKHX CHIL
13 3amaun Ha ONpeJeJIeHHe XapaKTepUCTUK paBHOBECHS (HM3HMIECKHX 1
CHCTEM.
14 3aJlauy Ha NIPUHLMI OTHOCHTEJIHHOCTH. 1
15 [Tonbop ,cocTaBieHre U pPelIeHNE 10 HHTEPECaM Pa3INIHBIX CIOKETHBIX 1
3aa4.
16 DKCKypCcHs C LIeJIbI0 0TOOPA IaHHBIX JUJIsl COCTABJICHUS 3a/1a4. 1
3aKoHBI COXpaHeHMHSI. 8
17 Knaccudukanms 3amay mo MexaHHMKe: peIlIeHHe 3aaad CpeiACcTBaMU 1
KUHEMATHKH, JTMHAMUKH, C TIOMOIIIBIO 3aKOHOB COXPaHCHHS.
18 3a/1a4uu Ha 3aKOH COXPAHEHHS MUMITYJIbCA U PEAKTHBHOE JIBIDKCHHE. 1
19 3amauu Ha ompeJieNieHre PabOThl M MOIITHOCTH. 1
20 3a/1a4uM Ha 3aKOH COXPAHEHHS M MPEBPAIICHUS MEXaHUYECKOM SHEPIHHL. 1
21 Pemrenve 3a1a4 HECKOJIBLKUMH CIIOCOOaMM. 1
22 B3anMonpoBepka peniaeMbIX 3a1a4. 1
23,24 | KOHCTPYKTOpPCKHE 3a/1a4U U 33]1a91 Ha TIPOCKTHIL. 2
CTpoeHue M CBOIICTBA ra30oB, ;KUAKOCTel U TBEPABIX TeJl. 6
25 KauecTBeHHple 3amayd HA OCHOBHBIE HOJIOKEHWI Y OCHOBHOE 1
ypaBHenne MKT.
26 3ajayu Ha OIMCAHVE TOBENCHUS MIECAIBLHOTO Ta3a. 1
27 OnpeneneHre XapaKTepUCTUK COCTOSIHYS ra3a B H30MPOLIECCaXx. 1
28 3ajayy Ha CBOMCTBA MAPOB. 1
29 3a/1a4y Ha OIMKCAHKE SIBJICHUH MOBEPXHOCTHOTO CJIOSI. 1
30 3ajlauy Ha OTIpeICJICHNE XapaKTEPUCTUK BIAKHOCTU BO3AYXa. 1
OCHOBBI TEPMOAMHAMHMKH. 5
31,32 | KomOunmpoBanHble 3aga4du Ha | 3aKOH TEPMOIHMHAMHUKH. 2
33 3a7auu Ha TEIUIOBLIE JIBUrATEJIN. 1
34 DKCKypCHs C 1IeJIbI0 cO0pa JaHHBIX JIJIsl COCTABJICHUS 3a1a4. 1
35 KoncTpykTOopckue 3a1aum 1 3a1a4u Ha MPOEKTHI. 1
11 knacc. 5
DJIeKTPHYeCKOe H MATHUTHOE MOJIsI.
1 XapakTepUCTUKA PEIICHUS 3a/1a4 pasjeiia: o0Iee U pasHoe, TPUEMbl U 1
NPUMEPBI  PEIICHUS.
2 3a/1a4uM Ha OTMCAHUE AJICKTPUUECKOTO MOJIS Pa3IMYHBIMU CPEICTBAMH. 1
3 Pemienue 3a1a4 Ha OIMMCAHWE CHCTEM KOHJICHCATOPOB. 1
4 3agauu pa3IM4dHbIX BUIOB HAa OIKMCAHME MAarHUTHOTO MOJiA TOKa U €T0 1
NEUCTBUSL.
5 Pernenrie kKaueCTBEHHBIX KCIICPUMEHTAIBHBIX 3aJ1a4. 1
IMocTOAHHBII JIeKTPUYECKHA TOK B Pa3JIMYHBIX Cpeaax. 9
6 3amaun Ha pa3IMdHBIE TPUEMBI pacyeTa COMPOTHUBIICHUS CJIOKHBIX 1
JIEKTPUYECKUX LCTICH.
7 3ajayd Ha OMNHCAHWE DHIIEKTPUUECKHX LENed MOCTOSIHHOTO TOKa C 1
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oMo 3akoHa OMa u 3akoHa Jxoyns-Jlenna.

8 Pemenne 3amay Ha 3aKOHBI TOCJCIOBATENILHOIO M MapauICIbHOTO 1
COEJIMHCHUSI TIPOBOTHUKOB.
9 O3znHakomeHue ¢ npaBwiamMu Kupxroda npu penieHnu 3aaad. 1
10 OpoHTaNBHBIE IKCIIEPUMEHTATb HBIE 33141 HA OTIPeJIeJICHHe TIOKa3aHU 1
PHOOPOB.
11 Pemenue 3aa4 Ha pacyet ydactka neny, nmeromei J1C. 1
12 3a/1aum Ha OTMCAHWE TIOCTOSIHHOTO TOKA B PA3JIMUHBIX CpeJiax. 1
13 KadecTBeHHbIC IKCTIEpHMEHTAIBHBIC 33JauH. 1
14 KoncTtpykTopckue 3agaun Ha MPOEKTHI. 1
J1eKTPOMAarHUTHbIE KOJ1OAHUS M BOJTHBI. 16
15 3ajauM pa3sHbIX BHWIOB HA OIIMCAHUE SBICHUSA SJIEKTPOMAarHUTHO I 1
MHTYKIHH.
16 3amayy Ha TIEPEeMEHHBINA TOK. 1
17 3a/ayy Ha OIMKMCAHKWE CBOWCTB AJIEKTPOMArHUTHBIX BOJIH. 1
18 3a1auu o TeoMeTPHUIECKOM OTITUKE. 1
19 Knaccugpukams 3anad no CTO u npuMepsl UX pereHus. 1
20 3amauu Ha OMpe/IeNICHHs] ONTUYECKOM CXeMBI, COJICPIKAIICHCS B «UEPHOM 1
SIIITUKEY.
21 KomnnekTuBHOE perieHue 3a1a4 ¢ UCTIOIb30BaHUEM OCIuIorpada. 1
22 DKCKypCHS C IIeJIbI0 0TOOPA JAaHHBIX JIJII COCTABJICHHUS 3a/1a4. 1
23,24,25 | KOHCTPYKTOpCKHE 3a[ja4M U 337]a41 HA TIPOCKTEHI. 3
26 Nzydenne npubopa sl I3MEPEHHS OCBEIICHHOCTH. 1
27 Mo ens nepeaadu M€ KTPOIHE P Um. 1
28,29,30 | Pemenne KOMOMHUPOBAHHBIX 3aJ1a4. 3
O0o0maromme 3aHATHA 1O MeTOAaM M IpHeMaM PpelleHust 3

(pusnyeckux zagay.
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