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IHosicHuTEeILHAA 3aIIUCKA

PaGouast mporpamma 37eKTUBHOTO Kypca 1o pusuke «Peienue 3a1au no pusnke
coctaBieHa Ha ocHoBe «IIporpammel 31eKTUBHBIX KypcoB. ®dusmka. 9-11 kiacchl.
[TpodunbHoe oOyueHue», coctaBurelsb: B.A. KopoBuH, - «/Ilpoda», 2016 r., aBTOpCKOit
nporpammbl «Perienue 3aa4 NOBBIIIEHHOM CIIOKHOCTH 10 (u3uKe, «MeTo bl perieHus
¢busnueckux 3agau»: B.A. Opinos, FO.A. Caypos, - M.: [Ipoda, 2016 T.

Jns peanuzanuu mporpaMmbl MCIOJIB30BaHO ydyeOHoe mocobue: B.A. Opiios,
HO.A. CaypoB «llpaktuka pemenus pusznuecknux 3amad. 10-11 xmaccer», - «BeHTana-
I'pad», 2018 .

[{enn 3JIEKTUBHOTO Kypca:

o pa3BUTHE MTO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX
CIIOCOOHOCTEM B mporecce pemeHus (QU3NYecKux 3a7ad M CaMOCTOSTEIHLHOTO
MpUOOPETEHNUSI HOBBIX 3HAHUIA;

o COBEPIICHCTBOBAHUE MOJIYYCHHBIX B OCHOBHOM KYypC€ 3HaHUM U YMEHU;

° dbopmupoBaHue IpPeACTaBUTENICH O TOCTAHOBKE, KiIaccu(UKaiuii, mpueMax
1 METOJIax peiieHus: (U3NYeCKuX 3aay;

o MIPUMEHSTh 3HaHUS 110 PU3HUKE 1151 00bSICHEHUS IBJICHUN MPUPObI, CBOMCTB

BEIIIECTBA, PEIICHUS (PU3MUECKHUX 3a/1ad, CaMOCTOSTEIbHOIO MPUOOPETEHUS U OIICHKU
HOBOU MHpOpMaIK PU3UYECKOTO COACPIKAHUS.
3agauu Kypca:

o yrayOJeHue U CUCTEMAaTU3alNsI 3HAHUHN yUaluXxcs;
o YCBOCHHE YUalTUMHUCS OOIIUX aJrOPUTMOB pPEIICHUS 3a]1a4;
o OBJIaJICHUE OCHOBHBIMU METO/IAMU PELICHUS 3a7a4.

OO61mast xapakTepucTHKa Kypca

[Ipouecc pemeHuss 3agad CIYXKAT OJHUM M3 CPEICTB OBJIAJICHUS CUCTEMOMN
HAy4YHBIX 3HAHUU TI0 TOMY WU HHOMY yueOHOMY mipeameTy. OcoOeHHO BelMKa ero poJib
npu oO0ydeHuu (Qusuke, TJe 3a4add  BBICTYNAIOT JIGWCTBEHHBIM CPEICTBOM
dbopMHupoBaHUsST OCHOBOMOJIAraromux (U3NYEeCKUX 3HAHUW W ymeHui. B mporecce
penieHus, oOy4Jaromrecs: OBIaIeBAOT METOJAMM HMCCIEIOBAHUS PA3JIMYHBIX SIBJICHUN
MIPUPOIbI, 3HAKOMSATCS C HOBBIMU MPOTPECCUBHBIMU UJICSIMU U B3TJIA1aMU, C OTKPBITHUSIMU
OTEYECTBEHHBIX YUEHBIX, C JOCTHKEHUSIMH OTEUECTBEHHON HAYKH U TEXHUKH, C HOBBIMU
npoQeccusimu.

[IporpaMma D3JIEKTMBHOIO Kypca OpPHEHTHUPYET YUYWTENs Ha JajbHEWIee
COBEPIIICHCTBOBAHUE YK€ YCBOCHHBIX 00yUYarOIMMHUCS 3HAHUM U yMeHUM. J[J1s 3TOTO BCS
rporpaMma JI€JINTCS Ha HECKOJBKO pas3AenoB. B mporpamMme BBIAEIECHBI OCHOBHBIE
paszenbl MIKOJIBHOTO Kypca (M3uKM, B Haydajie W3YYCHHS KOTOPBHIX C y4YaluMUCS
MTOBTOPSFOTCSI OCHOBHBIE 3aKOHBI U (POPMYIIBI JaHHOTO pasnena. [Ipu moxbope 3agad mo
KaXIOMYy  pa3zelly MOXHO HCHOJIb30BaTh  BBIYMCIIMTEIIbHBIE, KauyE€CTBCHHBIC,
rpaduueckue, SKCepUMEHTAIbHBIC 3a/1a4H.

B Havame wusyueHMs Kypca Jaercs JBa ypOKa, LEIbI0 KOTOPBIX SIBJISETCS
3HAKOMCTBO YYaIlUXCSl C TOHATHEM «3ajlayay, UX Kiaccudukanued U OCHOBHBIMU
cocobamu pemieHus. bosbloe 3HaueHHe Naercs aaropuTMy, KOTOpbId (opMHUpYET



MBICTUTEIbHBIE OlEpalli: aHaJU3 YCJIOBUS 3a/Jaud, JOrajka, MPOEKT peIICHHUS,
BBIJIBUKEHUE TUIIOTE3HI (pELIEHUE), BBIBO/I.

B 10 «kmacce mnpu pemieHHMH 3aJad  0co00€ BHHUMAHHE  YAENAeTCS
MOCJIEIOBATEIbHOCTA JEHCTBUM, aHalu3y (U3UYECKOTrO SBJICHMS, MPOrOBAPUBAHUIO
BCIyX pEILICHUS, aHalu3y MOJy4deHHOro oTBeTa. Eciam B Havane pazgena i
WUTIOCTPAllUA  UCIOJIB3YIOTCS  3aJayd M3 MEXAHWKH, MOJIEKYJISIpHOU  (DU3MKH,
ANEKTPOJUHAMUKH, TO B JAJIbHEHUIIIEM pEIIatoTCs 3a1a4i U3 pa3aesoB Kypca ¢usuku 11
KJ1acca.

[Ipu moBTOpeHMHM O0000MMAIOTCS, CUCTEMATHU3UPYIOTCI KaK TEOPETUUECKHM
Martepuall, TaK U IPUEMbI PEIICHUs 3a]1a4, IPUHUMAIOTCS] BO BHUMAHUE 11€JTM TOBTOPEHHUS
IIPU MOATOTOBKE K €IMHOMY T'OCYJIJapCTBEHHOMY 3K3aMEHY.

[Ipu pemeHuun 3ajad Mo MEXaHWKE, MOJEKYJISIPHON (DU3UKE, DIIEKTPOJIUHAMUKE
[JIaBHOE BHHMMaHUE oOpairaeTcss Ha (QopMHUpoBaHHWE YMEHUW pelmaTth 3ajadyd, Ha
HaKOTUICHUE OMbITA PEUICHUS 337a4 PAa3IUYHON TPYAHOCTH.

B koHiie u3yuenus ocHOBHBIX TeM («KuHeMaTuka v TuHaMukay, «MosexkyspHas
busuKa», «IEKTPOIMHAMUKAY ) IPOBOISITCS UTOTOBBIE 3aHATHS B (hOpME MPOBEPOUHBIX
paboT, 3aaHNsI KOTOPBIX COCTaBJIEHBI HA OCHOBE OTKPHITHIX 0a3 EI'D no ¢dusuke vyactu
«B» u yactu «Cy». PaboThl paccuntansl Ha JBa 4daca, coaepxar ot 5 no 10 3agad, aBa
BapHUAHTA. ITocne U3YYECHHUS HEOOJBIITNX TEM («3aKoHBI COXpaHEHUSI.
I'mapocratruka», «OCHOBbI TEpPMOJWHAMUKN», «BOJTHOBBIE M KBaHTOBBIE CBOWCTBA
CBETa») MPOBOJSITCS 3aHATHS B (hopMe TeCTOBOM paboThI Ha 1 yac, copepikalieit 3aaanus
u3 EI'D (wacts «A» 1 yactb «By).

[IpuHuunel  oTOOpa CcoAEp)KaHUST W OpTraHU3alUu  y4yeOHOro MaTepuana
COOTBETCTBHE COJIEpXaHUS 3a7ad YPOBHIO KJIACCUYECKOM (DU3UKHU, BBIJACPKABIINX
MPOBEPKY BpEMEHEM, a TakKKe YPOBHIO pa3BUTHUSI COBPEMEHHOW (UBUKH, C
BO3MOYXHOCTBIO TIOCTPOEHHUSI B MPOIECCE PelIeHUs (PU3MUECKUX U MaTeMaTUYECKUX
MoJIeliel U3y4aeMbIX O0OBEKTOB C PA3IMYHOM CTENEHbIO JeTaln3alliy, peaqu3yeMoil Ha
OCHOBE MPUMEHEHHSI: KOHKPETHBIX 3aKOHOB (DM3UYECKUX TEOpUH, (QyHIaMEHTATHHBIX
(U3UYECKUX 3aKOHOB, METOJOJIOTMYECKHX TMPUHIUIOB (U3MKH, a TaKKe METOJI0B
HKCIIEPUMEHTAILHON, TEOPETUYECKOW U BBIYUCIUTEIBLHOW (PU3UKU; COOTBETCTBUE
conepxkaHusi U GopM MpEeabIBICHUS 3a/1ad TPEOOBAHUSM TOCYJAPCTBEHHBIX MPOTPaMM
nmo ¢u3nkKe; BO3MOXKHOCTH OOYYEHMS] aHAINU3Y VYCJIOBHM  OKCIEPUMEHTAIBHO
Ha0II0aeMBbIX SIBJICHUH, pacCMaTPUBAEMbIX B 3a7a4e; BO3MOXKHOCTH (hOPMHPOBAHUS
MOCPEACTBOM COJECPKAHUS 3a/7a4 U METOJIOB MX PEIICHUS HAYYHOI'O0 MHPOBO33PEHUS U
HAay4YHOTO MOAXO0Ja K M3YUYCHHIO SIBJICHUN MPUPOJIbI, aICKBATHBIX CTUJIIO MBIIIJICHUS, B
paMKax KOTOPOTO0 MOKET OBITh peIlleHa 3ajaya; >KU3HEHHBIX CUTYallud U pPa3BUTHS
Hay4YHOTO MUPOBO33PEHUS.

[Ipennaraemplii Kypc OPUEHTUPOBAH HA KOMMYHUKATUBHBIN HCCIIECIOBATEIbCKUN
MOAX0J B OOYyYEeHHH, B KOTOPOM MPOCIEKHUBAIOTCS CICAYIOIINE 3Talbl CYyOBhEKTHOM
NEATEIbHOCTH YUYaIllUXCS U YUYUTEISA: COBMECTHOE TBOPUYECTBO YUMTEINS U yUYaIIUXCA 1O
Co37aHuI0 (pU3MYEcKOr POOIEMHONM CUTYaIluU WU JACSTEIHHOCTH MO TOA00pYy IUKIIA
3a7a4 110 U3y4aeMOHU TEME:

° aHaMM3  HAWJAEHHOW  mpOOJIeMHOW  CUTyamuu  (3a7add)  YETKOE
dbopmynupoBaHue (U3MYECKOM YacTH MpoOJeMbl (3a7auu) BBIJIBUKCHHE THUIIOTE3
pa3zpaboTka Mozenen (pu3nuecKkux, MaTeMaTHYeCKUX) MPOrHO3UPOBAHUE PE3YNIHTATOB



pPa3BUTHST BO BPEMEHHM OKCIEPHUMEHTAIHHO HAONIOAAEMBIX SBICHUW TIPOBEPKA H
KOPPEKTUPOBKA TUIIOTE3

o HAXOXJEHUE pEelICHUM, MPOBEPKA W aHAIMU3 PEIICHUN MPENJIOKEHUsS IO
UCIIOJIb30BAHUIO TOJTYYEHHBIX pEe3yJbTaTOB JJi TOCTAHOBKM U PEIICHUS JAPYTUX
npobsiem (3a1a4) Mo U3y4aeMou Teme, M0 paHee M3YYEHHBIM TeMaM Kypca (U3MKH, a
TaK)Ke 10 TeMaM JIPYTUX MPeIMETOB €CTECTBEHHOHAYYHOTO LUK, OIEHKA 3HAYCHHUS.

OO01Me pekoMeHJauu K IPOBEACHUIO 3aHATHIA

[Tpu u3ydyeHnn Kypca MOTYT BOSHHUKHYTh METOJIMYECKUAE CII0KHOCTH, CBSI3aHHBIE C
TEM, YTO 3HAHUH 110 OOJBIIMHCTBY Pa3/IeioB Kypca PU3UKU Ha YPOBHE OCHOBHOM IIKOJIBI
HEJO0CTAaTOYHO JIJIsl OCO3HAHHOTO BOCIIPUATHS Psifia pacCMaTPUBAEMbIX BOIIPOCOB H 3a7a4.

Bonpmiass dYacTe Marepuana, COCTaBJSIONIAs COACPKAHME MPUKIATHOTO
Kypca, COOTBETCTBYET IOCYJapCTBEHHOMY 00pa30oBaTEIbHOMY CTaHIAPTY (PU3UUECKOTrO
oOpa3oBaHus Ha MPOPMIHLHOM YPOBHE, B CBSI3U, C UEM KYPC HE CTOJIBKO PACIIUPSET KPYT
MpPEAMETHBIX 3HAHUW y4alluXcsl, CKOJBKO yrayOnseT HuX 3a CYeT YCUJICHUS
HEIPEAMETHBIX MUPOBO33PEHUECKON U METOAOIOTUYECKON KOMITOHEHT COJIEPKAHMUSI.

MeTtonbl 1 opranu3anoHHbie POpPMbI 00yUeHUs

st peanuzanuu 1esied U 3aad JAHHOTO MPUKIIAIHOTO Kypca Mpeanoaraercs
WCIIONIb30BaTh CleAyomue (OpMbI 3aHATHI: MPAKTUKYMbI 10 pEIICHWIO 3aj]ad,
camocCTosITeNIbHAs padoTa yualuxcs, KOHCYIbTaIiH, 3a4eT. Ha 3aHATHIX TPUMEHSIOTCS
KOJUICKTUBHBIE ¥ WHAWBUAYyadbHbIE (GOPMBI pPAaOOTHI: IMOCTAaHOBKA, PEIICHUS U
OOCYXKIICHHS pelIeHus 3aj1a4, MOAr0TOBKA K €JMHOMY HallMOHAILHOMY TECTHUPOBAHHIO,
nox0op M COCTaBleHHWE 3aga4y Ha TeMy W T.1. [IpeamomaraeTcsi Takke BBITOJIHEHUE
JOMAITHUX 3aJaHUi MO pelieHuro 3anad. JJoMuHaHTHON ke (HOopMOI ydeHUs TOJKHA
CTaTh MCCIEAOBATEIbCKAs JEATEIBHOCTh yUEHUKA, KOTOpas MOXKET ObITh peajn3oBaHa
KaK Ha 3aHATHSIX B KJlacce, TaK M B XOJE CaMOCTOSATENbHON padoThl ydamuxcs. Bce
3aHATHS JOJHKHBI HOCUTH TPOOJIEMHBIN XapakTep U BKIIOYATh B C€0s1 CAMOCTOSITEIIbHYIO
pabory.

Metonpl oOydeHMs, MPUMEHAEMbIE B pamMKax NPHUKIAAHOTO Kypca, MOTYT H
JOJKHBI OBITH TOCTAaTOYHO pa3HooOpaszHbiMU. [Ipexkie Bcero 3To HcclieoBaTeIbCKas
paboTa caMHX ydYalluXcs, COCTaBJIeHHE 00OOIIAONIUX TaOIUIl, a TakKKe MOATOTOBKA U
3aIATa YYaIIIMHUCS aJITOPUTMOB PEIICHUS 3a1a4. B 3aBUCHMOCTH OT WHIUBHTyIBHOTO
IUTaHa YYUTENb JOJDKEH MpejjiaraTh yJalluMcsl MOATOTOBJICHHBIN UM IepedeHb 3aaa4y
Pa3IMYHOTO YPOBHS CIOXHOCTH.

[TomuMO MCCIIEAOBATEIHCKOTO METO/IA 11E1eCO00Pa3HO NCTIONB30BaHNE YaCTUIHO-
MOWCKOBOTO, MPOOJIEMHOTO HW3JIOKEHHUS, a B OTACIBHBIX CIIy4asX HH(OpPMAIMOHHO-
wuttoctpatuBHOro. [locaenHuit METO MPUMEHSIETCS B TOM CiIydae, KOTr/ia y y4Jamimxcs
OTCYTCTBYET 0a3a, MO3BOJISIONIAS UCIIOIB30BATh MMPOTYKTUBHBIC METOIBI.

CpencrtBa oOyueHus

OCHOBHBIMH CpeICTBAMHU 00YUCHUS IPU U3YUEHUH MPUKIIATHOTO Kypca SBIISIOTCS:

o duznueckue mpudopsI;

['paduaeckue mmocTpaiuu (CXembl, Y4epTEkKH, TpaduKm);
JInmaKkTHIeCKe MaTepHabl;

VYueOHuKH (QU3UKHU A7 CTAPUINX KJIACCOB CPEIHEN IIKOJIBL;
VY4ebnbie mocodus mo ¢usznke, COOPHUKHU 3a/1a4;



o Opranu3zanus caMOCTOATEIbHON PaOOTHI.

CamocrosTenbHas paboTa NpeArnoiaraeT cCo3IaHue AUJAKTHUYECKOT0 KOMILIeKca
3a]]a4, PEUICHHBIX CAMOCTOSITEIIbHO Ha OCHOBE HCIIOJIb30BAaHUS KOHKPETHBIX 3aKOHOB
¢u3nUeckux TeopHui, (yHAAMEHTAIBHBIX (PU3MYECKUX 3aKOHOB, METOJOJIOTHYECKUX
OPUHIUIOB (U3UKU, a TaKKe METOAOB OJKCIEPUMEHTAJIbHON, TEOPETHYECKOU W
BBIUUCIUTENLHON (M3UKU U3 pa3IMYHBIX COOPHUKOB 3ajad C OpHUEHTAIMedl Ha
npodunbHOEe 00pa30BaHUE YUAIIUXCS.

MecTo Kypca B yueOHOM IUIAHE:

DNEeKTUBHBIA KypC paccuuMTaH Ha 68 4acoB, T.e. o 1 yacy B HEJEI0 3a JABa roja
o0yuenus B 10-11 knaccax.

O>xu1aeMbIMH pe3yJibTaTaMU OCBOEHHS Kypca:

L paclIIupCHUcC 3HAHUH 00 OCHOBHBIX AJropuTMax pCuICHuA 3a1a4, Pa3/INYHbIX
MCTOAaX IIpUCMaX PCHICHUA 3aaa4;
L Pa3BUTHUC ITO3HABATCIIBHBIX HMHTCPCCOB, MHTCIUVICKTYAJIBHBIX U TBOPYCCKHUX

CIIOCOOHOCTEM Ha OCHOBE ONBITA CaMOCTOSITENIBHOIO MPUOOPETEHUsT HOBBIX 3HAHUM,
aHaJM3a U OLIEHKU HOBOW MH(OpMaLnu;

L CO3HATCIIbHOC  CAMOOIIPCACICHHUC YUYCHHKA OTHOCHUTCIBHO HpO(l)I/IJ'DI
IIEUIBHGIZHIGFO O6yLI€HI/I}I HnIm HpO(i)GCCI/IOHaJII)HOﬁ ACATCIIBHOCTH,
L IMOJIYy4YCHUC HpG,Z[CTaBJIeHI/Iﬁ O poJik (1)I/I3I/IKI/I B IIO3HAHUKW MHpPA, (1)H3HLIGCKI/IX

M MaTEMAaTUYECKUX METOJaX MCCIIEIOBaHUA.
TpeboBaHus K YPOBHIO OCBOSHUS COJIEPKaHUS Kypca:
VYyamuecs 10MKHbI YMETh:

o aHAJM3UPOBATh (U3MUCCKOE SBIICHHCE,

o MIPOTOBAPHUBATH BCIYX PEIICHHCE,

o aHAJIM3UPOBATh TOJYUYCHHBIN OTBET;

o KJIacCU(UIIMPOBATH MIPEITIOKECHHYIO 3a/1a4Y;

o COCTABJISITh MPOCTEHININX 33/1a4H;

o MOCJICTIOBATEILHO BBITIOJHATH M MPOTOBAPUBATH JTAIlbl PEIICHHS 3aJadu
CpeaHe! TPYAHOCTH;

o BBIOMPATH PAIMOHAIIBHBIN CIIOCOO PEIICHUs 3a/1a4K;

o pernaTh KOMOMHUPOBAHHBIE 33]1a4H;

o BJIQJCTh PA3IMYHBIMM METOJAMU pCIICHHUS 3a/Jad: aHaTUTHYCCKUM,

rpaguIecKuM, IKCIIEPUMEHTATBHBIM U T.1.;
o BJIAJIETh METOIAMHU CAMOKOHTPOJISL K CAMOOLICHKH.



Coaep:xanue Kypca

dusnueckas 3anada. Knaccudukarus 3amad (4 1)

Yro takoe ¢usnueckas 3anava. CocraB puznueckoii 3agaun. Ousnueckas Teopus
U pelleHue 3aa4. 3HaueHue 3a7a4 B 00y4EeHUH U KU3HU.

Knaccudpukanus ¢usnueckux 3amad mo TpeOOBaHHIO, COAECPKAHUIO, CIIOCOOY
3a7aHud U perienus. [Ipumeps 3a1a4d Bcex BUIOB.

CocraBnenue gusndeckux 3agad. OCHOBHbIE TPeOOBaHUS K COCTABJICHHIO 3a/1a4.
CniocoObl 1 TEXHHKA COCTaBJICHUS 3aAa4. [I[pumepsl 3a1a4 Bcex BUIOB.

[TpaBuiia u mpueMsl pemieHus Gu3nueckux 3agad (6 4)

O6mue TpeOoBaHMS TMpU PEIICHUH (PU3MYECKUX 3ajad. Tallbl PElICHUS
¢usnueckoil 3amaun. Pabota ¢ TekcTtoM 3amaud. AHanu3 (U3UUYECKOTO SIBICHUS;
(dbopMyIIMpoBKa UeH, pelieHus (IJ1aH peuieHys ). BolnonHenue miaHa pemeHus 3a1a4u.
Yucnooit pacuer. Vcnosnb30BaHne BBIYMCIUTENBHON TEXHUKH AJII pacueToOB. AHAIU3
pelieHus u ero 3HaueHue. OpopmieHue pereHusl.

TunuuHple HEIOCTATKH NpPU PEIIEHUH U O(OPMIICHUM PEIeHUs (U3NYECKOM
3a1aun. M3yuenue npumepoB perieHus 3a1ad. Pa3zanunbie mpueMsbl U CriocOObl PEeLIEHUS:
JIITOPUTMBI, AHAJIOTUH, TEOMETpPUUECKUE NpueMbl. Metoa pasmepHocTeil, rpaduyeckue
pEILIECHUs U T. 1.

JluHamMuka u ctaTvka (8 )

KoopauHaTHeIl METOX peleHHs 3anad M[o MexaHuke. Pemienwe 3amad Ha
OCHOBHBIE 3aKOHBI AMHAMHUKH: HBIOTOHA, 3aKOHBI NJISi CHUJ TATOTEHUS, YIPYTOCTH,
TpEeHHsI, CONPOTHBICHU. Pemenue 3aad Ha JBUKCHUE MaTePHATIbHON TOYKH, CHCTEMBI
TOYEK, TBEPAOTO TeJia O] ACUCTBUEM HECKOIBKUX CHII.

3aaun Ha onpeesieHUue XapaKTePUCTUK PaBHOBECHS (PU3UUECKUX CUCTEM.

3amauM Ha MPUHIMI OTHOCHUTEIBHOCTH: KHHEMAaTHYECKHE M JIMHAMUYECKHE
XapaKTEPUCTUKU JBUKEHUS TEJIa B PA3HBIX MHEPIIMAIBHBIX CHCTEMAaX OTCUETA.

[TonGop, cocraBiaeHre U peUIeHHE M0 MHTEpEecaM Pa3jIMYHbIX CIOKETHBIX 3a]a4:
3aHUMATEIbHbBIX, IKCIEPUMEHTAIbHBIX C OBITOBBIM COJEP)KAHHUEM, C TEXHHYECKHUM U
KpaeBeqUYeCKUM COJIEP)KaHUEM, BOCHHO-TEXHUUECKUM COZICPKAHUEM.

DKCKypCHH C LIETBI0 0TOOpa JaHHBIX JJIT COCTaBICHUS 3a/1a4.

3akoHbI coxpaneHwust (8 u)

Knaccuduxanus 3amay mo MeXaHUKe: pelIeHue 3a7ad CpeICTBAMU KHUHEMAaTUKH,
JTUHAMHKHU, C TIOMOIIILIO 3aKOHOB, COXPaHEHUS.

3agaun Ha 3aKOH COXpaHEHHUs MMITYJIbCa U PEaKTUBHOE ABIKCHHE. 3a/Jaud Ha
ompenesieHre paboThl U MOIIHOCTH. 3a/laud Ha 3aKOH COXPAHEHUs W TpEeBpallCHUS
MEXaHUYECKOW SHEPTUU.

Pemenue 3amau HeckoibkuMu crocobamu. CocTaBiieHHEe 3ajJad Ha 3aJaHHBIC
0OBEKTHI WK SIBJICHUS. B3anmmormnpoBepka pemaeMbIX 3a1a4d. 3HAKOMCTBO C MPUMEpamMu
pEIIeHus 3a7a4 M0 MEXaHUKe PECITyOIMKAHCKUX U MEKTyHAPOIHBIX OJTUMITHA]T.

KoHcTpyKTOpCKUE 3a/1auu U 3a/1a4M Ha MMPOEKTHI: MOJIETb AaKCEIePOMETPa, MOJEIh
MassiTHuka @Dyko, Mojenb KpOHIUTEHA, MOJAEIb MMYHWKH C MOPOTUBOOTKATHBIM



YCTPOMCTBOM, IPOEKTBI CAMOJBHXKYIIUXCS TEJNEKEK, IPOEKTBI YCTPOWUCTB IS
HaOJII0JICHUS] HEBECOMOCTH, MOJIEb ABTOKOJI€0ATEIbHON CUCTEMBI.

CrtpoeHue 1 CBOWMCTBA ra30B, KUIKOCTEN U TBEPABIX Tel (6 U)

KauecTBeHHblE 3a/layl Ha OCHOBHBIE IIOJOKEHHUS W OCHOBHOE YpaBHEHHE
MoJiekyJisipHo-kuHeTnueckoil Teopun (MKT). 3amaum Ha omnucaHue NOBEACHUS
uaealbHOrO ra3a: ocHoBHoe ypaBHeHue MKT, ompeneneHue CKOpPOCTH MOJIEKYI,
XapaKTEPUCTHKU COCTOSIHUS ra3a B H30MPOLECCaX.

3ajayn Ha CBOMCTBAa IapoOB: HCIIOJIb30BaHWE ypaBHEHUs1 MeHaeneeBa-
Kinaneitpona, xapakTepuCcTHKa KPUTHYECKOTO COCTOSIHUS. 3a/1auM HA ONKUCAHUE SBJICHUI
MMOBEPXHOCTHOTO CJIOSA; paboTa CUJI TMOBEPXHOCTHOIO HATSXKCHUS, KaWLISPHBIE
SBJICHUS, W30BITOYHOE JABJICHHME B MBUIBHBIX MY3bIpsIX. 3aJaud Ha OIpeiecHue
XapaKTEPUCTHUK BJIAXKHOCTH BO3AyXa.

3amaun Ha OmNpeneNieHWe XapaKTepUCTUK TBEPJAOTO Teja: abCOJMI0THOE W
OTHOCHUTENBHOE YIUIMHEHUE, TEIJIOBOE PACIIMPEHUE, 3a1aC TPOYHOCTH, CUJIA YIIPYTOCTH.

KauecTBeHHbIE M KOJMYECTBEHHBIE 3aJayd. YCTHBI AWAJOr IPU PELICHUU
KaueCTBEHHBIX 3aja4. ['paduyeckue U 3KCIEepUMEHTAIbHBIC 33/1a4H, 3a/1a4u OBITOBOTO
COJICpKaHMUSL.

OcHOBBI TEpMOAUMHAMUKH (6 1)

KoMOuHupoBaHHBIE 3a/layd HAa MEPBBIM 3aKOH TEPMOJMHAMMKHU. 3aJayd Ha
TEIUIOBBIE JIBUTATEIIH.

DKCKypcHs C 1IeJIblo cOOpa TaHHbIX JIJISl COCTABJICHHUS 3aau.

KoHcTpyKTOpCKHME 3a/1auM ¥ 3a]a4i Ha MPOEKTHI: MOJIENIb Fa30BOT0 TEPMOMETPA;
MOJENb TMPENOXPAHUTEIBHOIO KJalaHa Ha ONPENEIICHHOE JAaBJICHHWE; HPOEKTHI
MCIIOJIb30BaHUs Fa30BbIX MPOLIECCOB JJIS IM0OJIa4M CUTHAJIOB; MOJENb TETUIOBOW MAIIUHBI;
IIPOEKTHI IIPAKTUYECKOIO OIIPEAEIICHUS PaJuyca TOHKUX KaIUUIAPOB.

DnexkTpudecKoe 1 MarHuTHOE ToJis (5 1)

XapakTepucTrKa pelieHus 3aad pas3zena: oOliee U pa3Hoe, MPUMEPHI U TPUEMBI
peleHus.

3agauM pa3HbIX BHJOB HA OIMCAHHME BJIEKTPUUYECKOTO TMOJS Pa3IMYHbIMU
CpeACTBaMM: 3aKOHAMM COXpPaHEHUS 3apsga U 3akoHOM KynoHa, CHIIOBBIMHM JIMHUSIMH,
HaIpPsOKEHHOCTHIO, Pa3HOCTHIO MOTEHIMANIOB, dHEprued. Perenue 3amau Ha omucaHue
CUCTEM KOHJIEHCATOPOB.

3agaun pa3HBIX BUIOB HAa OMHCAHUE MArHUTHOTO TOJS TOKA U €ro JICUCTBUS:
MarHuTHas MHIYKIHS ¥ MarHUTHBIN TTOTOK, cujia AMmnepa u cuia Jlopenna.

Perienne kauecTBEHHBIX AKCTIIEPUMEHTAIIbHBIX 3a/1a4 C UCTOJIb30BAHUEM
AIIEKTPOMETPA, MArHUTHOTO 30H/1a U IPYTrOro 000py10BaHUS.

[TocTOsSIHHBIN AEKTPUUECKUHN TOK B PA3IMUHBIX cpeaax (9 4)
3ajaur Ha pa3IMYHbIC TPUEMBI PACU€Ta COMMPOTUBIIEHHUS CIIOKHBIX JJICKTPUUECKUAX
Henen. 3agadyd pa3HbIX BUAOB «a OMNHUCAHUE DIIEKTPUUYECKUX LEMEW IOCTOSHHOTO
ANEKTPUYECKOT0 TOKA C TOMOIIBIO 3akoHa OMa 111 3aMKHYTOW LeMH, 3aKoHa J[Koyms —
JleHua, 3aKOHOB MOCIEA0BATEIBHOIO U NapaJUIEIbHOIO COeIUHEHNN. O3HAKOMIICHHE C



npaBunamu Kupxroda npu pemenun 3amad. [loctanoBka u pemieHne (pOHTATBHBIX
HKCIIEPUMEHTAIILHBIX 3a/lad Ha OMNpeJeieHUe TMOKa3aHUi NMpuOOpOB NPH H3MEHEHUU
CONPOTHUBJIEHUSI TE€X WM HHBIX YYACTKOB IIENU, HA OIPEIEICHUE COMPOTUBIICHUM
YYaCTKOB LIENH U T. 1. Pemienue 3amay Ha pacyeT yyactka uenu, nmetromen IJ1C.

3agau Ha OINHUCAHUE TIOCTOSIHHOTO DJJIEKTPUYECKOTO TOKa B JJIEKTPOJIUTAX,
BaKyyM€, Ta3ax, IOJYNPOBOJHUKAX: XapaKTEPUCTHKA HOCHUTENICH, XapaKTEPUCTUKA
KOHKPETHBIX sABJIEHUNM W Ap. KayecTBeHHbIE, SKCIIEPUMEHTAIbHBIE, 3aHUMATEIbHBIC
3a/1a4, 3a7a4M C TEXHUYECKUM COJIepKaHUEeM, KOMOMHUPOBAHHbIC 3a/1a4H.

KoHcTpykTOpCcKHE 3aauu Ha MPOEKTHI: YCTAHOBKA JJIsl HArPEeBaHUSI )KUIKOCTU Ha
3aIaHHYI0 TeMIepaTypy, MOJEIb aBTOMAaTHYECKOr0 YCTPOUCTBA € JIEKTPOMATHUTHBIM
pere, MPOEKThl U MOJIETU OCBEIICHUS, BEITPSIMUTEIb U YCUIIUTEIb HA MOJYITPOBOIHUKAX,
MOJIETU U3MEPUTENBHBIX IPUOOPOB, MOJIETU «UEPHOTO SITUKA.

DneKTpoMarHuTHHIE KoJeOanus v BoJHBI (14 1)

3agauv pa3HbIX BHUJIOB HA ONMCAHHUE SIBIICHUS 3JIEKTPOMATHUTHOW WHIYKIIHUH:
3aKOH AJIEKTPOMAarHMTHOM MHIYKIINH, OpaBuiIo JIeH1a, HHTYKTUBHOCTb.

3agaul Ha TMEPEMEHHBIN JJIEKTPUUYECKUM TOK: XAPAKTEPUCTUKU MEPEMEHHOIO
AIEKTPUUECKOTO TOKA, SJICKTPUUYECKHE MAITUHBI, TpaHChOpMaTop.

3agaul Ha ONMUCAHHME PA3JIMYHBIX CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: CKOPOCTb,
OTpa)keHue, MpejomiieHue, uHTepdepeHuus, Audpakius, noysipuzanus. 3agadu 1o
reOMETPUYECKOM ONTHKE: 3epKana, ontudeckue cxeMbl. Knaccudukanms 3anay no CTO
Y TIPUMEPHI UX PEILICHHUS.

3ajaun Ha OMpPEEICHUE ONITUYECKON CXEMBbI, COJIEPKAIICHCS B «YEPHOM SIIIIUKE:
KOHCTPYHUPOBAHUE, IPUEMBI U IPUMEPHI pelieHus1. [ pynmnoBoe u KOJUIEKTUBHOE PEIICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4 C UCIOJIb30BaHUEM ocLMiIIorpada, 3ByKOBOrO reHepaTopa,
TpaHchopmaTopa, KOMIUIEKTa NpUOOPOB ISl U3YyYEHUS CBOMCTB 3JIEKTPOMArHUTHBIX
BOJIH, DJIEKTPOU3MEPHUTENBHBIX MPUOOPOB.

DKCKypcus ¢ 1eNIbo cOopa TaHHBIX ISl COCTABJICHUS 3a1a4.

KoHcTpyKkTOpCKHE 3a1a4M U 33/1a41 HAa TPOEKTHI: INIOCKUWA KOHIEHCATOP 3a1aHHOM
€MKOCTH, T€HepaTOPhl Pa3IUYHBIX KOJIeOaHUN, MPUOOp I U3MEPEHUs OCBEIICHHOCTH,
MOJIEb IEPEAAUH IJIEKTPOIHEPTUU U JP.

Oo6o0marolee 3aHITHE 110 METOIaM U TTpUEMaM pereHus] PU3NIECKUX 3a1ad.



TemaTnueckoe nianuposanue 10 kiace

Ne Koua-Bo Hara
Tema 3anATHSA
n/n 4acoB | U3yYeHHs
Beenenue
1 duznyeckas 3agada. Knaccuduxanus 3agau. [IpaBuna u npuemsl 1
perieHus pU3NIecKux 3aaad
KunemaTtuka
2 |OCHOBHBIE 3aKOHBI U TIOHSATHSI KHHEMAaTUKU 1
3 Pemenue pacyeTHBIX U TpadUUeCKUX 33/1a4 Ha PAaBHOMEPHOE 1
TIBHKCHHE
4 |Pemienue 3a7a4 Ha paBHOYCKOPEHHOE JBUKEHUE 1
5 |IBmkeHue no okpyxHocTu. Perenue 3anau 1
Jlunamuka u craTuka
KoopauHaTHBIN METO pellieHus 3a/1a4 10 MexaHuke. Perienue 3agau
6 [Ha OcHOBHBIE 3aKOHBI TUHAMHUKHU: HbI0TOHA, 3aKOHBI 7151 CHIT 1
TATOTEHUS, YIIPYTOCTH, TPEHUSI, COTPOTUBIICHUS
7 Pemienue 3amau Ha JIBIDKEHHE MaTepUaIbHOU TOYKH, CUCTEMBI TOYEK, 1
TBEPJOrO Tella MOJI ACHCTBUEM HECKOJIBKUX CHIT
8 3a1auu Ha ONpENIEICHNE XapaKTePUCTUK PaBHOBECHS (PU3UIECKUX 1
CUCTEM
3amaun Ha TPUHIIUIT OTHOCUTEIIbHOCTH: KMHEMAaTUYEeCKUE U
9 |IMHAMHUYECKHE XapaKTEPUCTUKH JBUKCHHS TeJla B Pa3HBIX 1
MHEPLHAJIbHBIX CUCTEMaX OTcUeTa
10 |[Togbop, cocTaBieHUE U PEIIeHUE 3a7a49 10 HHTEpecaM 1
11 | ®usuueckas onuMIMaga 1
3aKOHBI COXPAHEHHUS
12 Krnaccudukanus 3agad Mo MeXaHUKe: pelieHue 3a1a4 CpecTBaMU 1
KHHEMATUKH, TUHAMUKH, C TIOMOIIHIO0 3aKOHOB COXPaHEHUS
13 [Bamaum Ha 3aKOH COXpaHEHUS UMIYJIbCA U PEAKTUBHOE IBHKEHHE 1
14 [Bapauu Ha ompenesneHre paboOThl M MOIHOCTH 1
15 3a/aun Ha 3aKOH COXPAHEHUS U TIPEBPAILICHUS] MEXaHUUECKOM 1
hHepruu. Pemenne 3a1a4 HECKOIBKUMHU CIIOCOOAMHU
16 CocTaBieHue 3aa4 Ha 3aJJaHHbIe OOBEKTHI UJTH SIBICHHUS. 1
B3aumonpoBepka penaeMbIX 3a1au
17 3HAKOMCTBO C IPUMEPAMH PELICHUS 3a/1a4 110 MEXaHUKE 1
[pecryOJIMKAaHCKUX U MEXIYHAPOTHBIX OJIMMITHAT
18 |Dusnueckas onuMIIHaga 1
CTpOoeHME U CBOWCTBA Ia30B, JKUJIKOCTEN U TBEPIBIX TEI
19 KadecTBeHHBIC 32/1a4u1 HA OCHOBHBIE MTOJI0KEHUSI 1 OCHOBHOE 1
ypaBHEHHE MOJICKYJIsIpHO-KHHeTH4eckoil Teopun (MKT)
3aauM Ha OMKMCaHKE NOBE/IEHUS UI€aIbHOTO ra3a: OCHOBHOE
20 |ypaBaenue MKT, onpenenenue ckopocTu MOJICKYIT, XapaKTePUCTHKU 1
COCTOSTHUS Ta3a B MU30Ipolieccax
21 3a7a4M Ha CBOMCTBA MApOB: UCIOJIb30BaHUE YpaBHEHUST MeH ieneeBa- 1
Kianelipona, XapakTepUCTUKAa KPUTHUYECKOTO COCTOSHUS
3aaun Ha onpeziesieHue XapaKTEPUCTUK TBEPAOro Tea: abCOMI0THOE
22 |1 OTHOCUTENBHOE Y/UIMHEHUE, TeTIOBOE PACIIUPEHHE, 3a1ac 1
[POYHOCTH, CUJIA YIPYTOCTH
23 KauecTBeHHBIC ¥ KOTMYECTBEHHBIE 3a/1auu. | paduueckue u 1

OKCIICPUMCHTAJIBHBIC 3aa4u, 3aJa4n OBITOBOT'O COJACPIKaHUA




OCHOBEI TCPMOJUHAMUKHN

24

KoMOMHMpOBaHHBIE 33]Ja41 HA IEPBHII 3aKOH TEPMOJIMHAMUKH

25

3aayn Ha TEIJIOBBIE IBUTATEIHN

26

KOHCTPYKTOpCKI/Ie 3aJla4y M 3a1a41 Ha ITPOCKTLI

27

Duzndyeckas OJIMMIIMaga

S I

DIIEKTPUYECKOE T10JIe

28

XapakTeprCcTHKa PELICHUS 3a/1a4 pa3zesa: o0lee U pa3Hoe, IPUMEPhI
U IIPUEMBI PEIICHUS

29

33,,[[21‘-11/[ PAa3HBIX BUAOB HA OIIMCAHUEC SJICKTPUUCCKOTO ITOJIA
Pa3IUYHBIMU CPEACTBAMU: 3aKOHAMU COXPAaHCHU 3apsaaa U 3aKOHOM
Ky.HOHa, CUJIOBBIMH JIMHUAMHU, HAOPSKCHHOCTBIO

30

33,[[3‘11/1 Pa3HBIX BUAOB Ha OIIMCAHUE DJICKTPUUCCKOI'O IMOJIA
[PA3JIMYHBIMU CPCACTBAMMU: PA3HOCTHIO NOTCHIHNAJIOB, 3Hepmel71

31

Pemenue 3a1a4y Ha ONMMCAaHUE CUCTEM KOHACHCATOPOB

ITocTossHHBIN BHCKTpI/I‘ICCKI/Iﬁ TOK B pa3JIMYHBIX Cp€aax

32

3amaun Ha pa3IMYHbIC IPUEMBI pacdeTa CONMPOTUBICHUS CIOKHBIX
PIIEKTPUYECKUX Lenen

33

Pemenue 3ai1ay Ha pacuer yyacTtka uenu, umeromeit /1C.
[locTaHoBKa U pemieHne ppOHTAIBHBIX 3KCIIEPUMEHTAIBHBIX 33/1a4 Ha
oTIpeieNieHne MoKa3aHuil mpruOopoB

34

33.Ila‘-II/I Ha OIMUCAaHUEC MMOCTOAHHOI'O 3JICKTPHUYICCKOI'0 TOKA B

PJICKTPOJINTAX, BAKYYMC, I'a3aX, HOJYIIPOBOAHHUKAX




TemaTnueckoe niannposanme 11 kaacc

Ne Kou-Bo Jara
Tema 3ansaTus
n/n YacoB | M3y4YeHHUsl
MarnuTHO€ nosue
3aaun pa3HbIX BUJOB HA OMKMCAHUE MArHUTHOT'O TOJIS TOKA U €ro
1 |meiicTBUS Ha MPOBOJHUK C TOKOM: MarHUTHAs MHAYKIMS 1 MAarHUTHBIN 1
MOTOK, CHJIa AMIiepa
9 3aaun pa3HbIX BUJOB HA OMMCAHME MAarHUTHOT'O MOJIS TOKA U €ro 1
JICCTBUA Ha IBWKYIIMICA 3aps: cuna Jlopenna
DNeKTPOMarHUTHHIE KOJICOAHUS U BOJIHBI
3a1aun pa3HbIX BUIOB HA ONKMCAHKE SBJICHUS JIEKTPOMArHUTHON
3 MHAYKIHH: 3aKOH 3JIEKTPOMArHUTHOM MHIYKINH, TpaBuiio JleHa, 1
WHTYKTHBHOCTb
4 3a/1auy Ha IEPEMEHHBIN 3JIEKTPUUECKUN TOK: XapaKTePUCTUKU 1
MEPEMEHHOTO 2JIEKTPUIECKOT0 TOKA
5 3a/1auy Ha IEPEMEHHBIN 3JEKTPUUECKUN TOK: 3JIEKTPUUECKUE 1
MalIMHbI, TpaHchopMaTop
5 3amaun Ha OMMCAHUE PA3IMYHBIX CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: 1
CKOPOCTh, OTPa)KEHUE, MPEIOMIICHUE
7 3amaun Ha OMMCAHUE PA3IMYHBIX CBOMCTB 3JICKTPOMATrHUTHBIX BOJIH: 1
uHTepdepeHIys, TubpaKus, moIsIpru3aus
8 [3amaum mo reomMeTpUUECKOil ONTHKE 1
9 [Bamaum o reoMeTpUUECKOl ONTHKE: 3epKaia 1
10 [3agaum Mo reoMeTpPUUYECKON ONTUKE: ONTHUYECKUE CXEMbI 1
11 [Knaccudukanus 3agay no CTO 1
12 [Knaccugukanus 3aaad no CTO u npumeps! UX pelieHus 1
13 3aaun Ha ONpeieIeHne ONTHYECKOW CXEeMBI, COepKallencs B 1
«IEPHOM SIIIIMKE»: KOHCTPYHPOBAHHE, IIPUEMBI H TPUMEPHI PEIICHUS
14 [lowuck maHHBIX A COCTABICHUS 3a1a4 1
15 ['pynmnoBoe U KOJIJIEKTUBHOE PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1au C 1
MCITOJIh30BAaHWEM ITPHOOPOB
16 |Dusnueckas ouMIIAagA 1
Mexanuka
17 |OG1mme MeToIbl perieHus 3a/1a4 M0 KUHEMaTHKe 1
18 [Bamauu Ha OCHOBHBIE 3aKOHBI JUHAMUKHU 1
19 [3amaum Ha MPUHIUT OTHOCUTEIHHOCTH 1
20 [3aymauM Ha 3aKOH COXPaHEHMs UMIYJIbCa 1
21 [3aymauu Ha 3aKOH COXpAHEHHUs YHEPTUU 1
29 3amaun Ha OTpeNIeIeHNe XapaKTePUCTUK PaBHOBECHS (PU3UIECKIX 1
cHCTEM
23 MexaHuka KHAIKOCTEN 1




MonexynspHas ¢usnka. TepMoauHaMuKa

24

33,2[21‘-11/1 Ha OIMCaHuC MOBCACHUA NACAJIBbHOIO I'a3a

25

3aauM Ha CBOMCTBA [1apOB

26

3&,[[3‘11/1 Ha OIPEACICHUEC XapaKTCPUCTHUK BJIIAXKHOCTH BO31yXa

27

3az[aq1/1 Ha HepBbeI 3daKOH TCPMOANHAMUKHU

28

3aayn Ha TEIJIOBBIE IBUTATEIHN

29

3a1aun Ha ypaBHEHHE TEIJIOBOTO OanaHca

S

DJIEKTPUUECTBO

30

3az[aq1/1 Pa3HBIX BUAOB Ha OIIMCAHUE SJICKTPUUCCKOI'O IOJIA
[PA3JIMYHBIMH CPCACTBAMUA

31

O6ma${ XapaKTCPUCTHKA PEIICHHUA 3a4a4 110 DJICKTPOCTAaTUKE

32

3aga4un Ha TPUEMBI pacyETa COIPOTUBIICHUS CIOKHBIX JIEKTPUUYECKUX
Lernen

33

3ajaun Ha pacuér ydactka nenu, umeromei J/1C

34

3anaq1/1 Ha OMMMCAHWEC MMOCTOAHHOI'O TOKA B PA3JIMYHBIX CPCAAX

S
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